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[TosicHuTenbHas 3anucka

[Ipu pa3paboTke mnporpaMMbpl IO OHOJOTUA TEOPETHUYECKYID OCHOBY IS
OTIPEICICHNS] TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS Y4eOHOTO MpeaMeTa
«buosiorus» CcoCTaBWIM: KOHIENTyalbHble TonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJIeil, coJaepxkaHusi, pe3ylbTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero obpasoBanus B Poccuiickoii dexpepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke 0MoIOruu, €€ 3HaYeHUH B MMO3HAHUU KUBOM MPUPOJIBI U 00ECIICUEHUH
CYILIECTBOBAaHMSI YesloBeYecKoro obmecTBa. CorjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpe/IeICHBl OCHOBHBIC (DYHKIMH MPOTPAMMBI TI0O OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouonoruum Aa€T NOpeacTaBlIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS U PA3BUTUA OOYHAIONIMXCS CpEICTBAMHU
yueOHOro mnpeamera «buosorus», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJIEp’)KaHHMe, €ro CTPYKTYpYy, pacupeielieHHue 1o pazjenaM ¢ Temaw,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUsI YUEOHOTO MaTepuana ¢ y4éToM
MEXKIPEIMETHBIX M BHYTPUIPEIAMETHBIX CBSI3€M, JIOTUKH 00pa3oBaTEIbHOTO
mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYarOIIMXCA.

B nmnporpaMmme 1o OuOJIOTMM TaKXe YYUTHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyuenusi B (OPMHPOBAHUHM OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEIbHON
NeSATEeIbHOCTH/YUEOHBIX JEHCTBUM OOYydYaloIMXCd MO OCBOCHHUIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIi YpPOBEHB) peain30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIMHN JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY’Kalollled NpHUpOIHON cpele.
[TosTOMy Hapsay ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOpUM, a TakKe 3HAHUM O
CTPOCHUU >KUBBIX CUCTEM PA3HOT0 paHra M CYUIHOCTH OCHOBHBIX MPOTEKAOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe IO OMOJIOTHH yAEJIEHO BHUMAaHHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUW B TTOBCEIHEBHOM KU3HU JJIA PEUICHUS MPUKIIAIHBIX 3a/7a4, B
TOM YHCIIe: TPOQPUIAKTUKYA HACJIEACTBEHHBIX 3a00JieBaHUN YeIoBEKa, MEJIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKU
1[eJIECO00Pa3HOr0 TOBENCHUS B OKpY)KAIOIIEH MPUPOMHON Cpene, aHaim3a
BIIMSIHUSL XO3SIMCTBEHHON JAESTEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAJHOW HAITPABIEHHOCTH
ydueOHoro npeamera «buosiorus» MpoauKTOBaAaHO HEOOXOIAUMOCTHIO OOECTIeUeHUSs



YCIOBUH ISl pEeLIEHUsI OJHOW M3 aKTyaJlbHbBIX 33]a4 IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTopasi mpeamnojaraerT ¢GopMupoBaHHe Yy OOydaroIIUXCs
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero oOIero o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa oOecreunBaeT (POPMHUPOBAHUE y OOYYAIOMIMXCS MPEICTaBICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(GyHKIHMOHATIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0Oe30MacHoro obpasa
YKW3HU, KOJIOTMYECKOTO MBIIIJIEHUS, IEHHOCTHOIO OTHOIIEHUS K KUBOW IIPUPOJIE
1 YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydenne 6mosorun odecrneyuBaeT yciaoBus sl (popMUpOBaHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE NOJOKEHUS O NpeIHA3HAYCHUHM y4eOHOro IpeamMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPHPOBAHUIO €T0 COAEpKaHUsA, TMPEICTABICHHOTO B IIPOrpaMMe IIO
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYILECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOIXO0Ja, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHON cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHHW3alUu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
HBOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHoro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak



Onosornyeckas cucreMa», «CucteMa WU MHOrooOpazHe OpPraHM4eCKOrO MHUPAY,
«OBONIOLMS KUBON NPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
UCITIOJI30BaTh 3TU 3HAHMS JJIA TPAaMOTHBIX JEHCTBUI B OTHOLIEHUH OOBEKTOB
YKUBOM IPUPOJBI U PELICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIIMMUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
JUIsl (pOPMUPOBAHUSL TPENCTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHpa, O
METOJIaX Hay4YHOI'0 MO3HAHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CHUCTEM Pa3HOr0 YPOBHS OPraHM3aLMH, BBIIAIOIIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IJISI0B, MJAEH U TOAXOJOB K HU3YYEHHUIO JKHUBBIX CHCTEM
Pa3HOIO YPOBHS OPTaHHU3ALUY;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLICHUBATH SIBICHHS OKPY>KAOLIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbBITA, MOJYYECHHBIX IPHU
M3y4YCeHHUH OMOJIOTHH;

¢opMupoBaHue y OOydYalOIIMXCS YMEHUHA WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMYECKUX 3HAHUWA B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTUI;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH IMO3HAHUS UYEJIOBEKOM >KUBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEeH, COOMIOICHUS THICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUU JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCEIHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOmiero o6pasoBanus «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOIALIUM B
cocTaB IpeaMeTHoOM obnacTu «EcTtecTBeHHO-HAYUHBIE TIPEIMETHDY.



Jlst m3ydenust Ononoruv Ha 6a30BOM YPOBHE CPETHETO 0011Iero 0Opa3oBaHuUs
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gyac B Hexemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COJEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. BuoJsiorus kak Hayka (2 4aca)

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

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

JleMOHCTpauM:

[Toptpersr: Y. {apBun, I'. Mennens, H. K. Konbros, Ix. Yorcon n @. Kpuk.

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

JlaGopaTopHblie ¥ NpakTH4YecKUue padoThbl:

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

Tema 2. 7Kusble cucreMbl U ux opranu3auus (1 gac)

’Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIMi OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIEHOTUYECKUH ), OMOCEepHBIA.

JlemoncTpanum:

Tabmuibl u cxembl: «OCHOBHBIE MPU3HAKH XKU3HWY», «YPOBHU OpTraHU3AIIU
YKABOW MPUPOIBI».

Oo6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMnuyecKkuii COCTAB U CTPOEHUE KJIETKH (8 yacos)

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpPODJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BemlecTB B KieTke. l[lomnepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCIKOBOM MOJEKynbl (TIEpBUYHAs, BTOPWUYHAs, TPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIHUU OENKOB.

®depmentsl — Ouonormdyeckue Karaimm3aTtopbl. CTpoenue (QepmeHra:
aKTUBHBIA TIEHTp, cyOcTpatHas crneuuduanocts. KodepmenTtsl. Buramunsbl.
OTnanuust GepMEHTOB OT HEOPTraHUYECKUX KaTalu3aTOPOB.



YraeBoael: MoHOcaxapuabl  (TJIIOKO3a, pubo3a U Jae3okcupudo3a),
aucaxapuipl  (caxaposa, JaKTo3a) MW IoiMcaxapulibl  (Kpaxmal, TJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, cTepouasl. [HapoduibHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu smnuaoB. CpaBHeHUE
yTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunasl PHK. AT®: ctpoenue u pyHKIIHIH.

[utonorus — Hayka o kietke. KiietouHas Teopus — npuMep B3aUMOACHCTBUS
uzel u (akToB B HAYYHOM MO3HAHUHU. METO/IbI U3yUCHHS KIETKH.

Knerka kak uenoctHass »xuBasg cucteMa. OOImKMe TPU3HAKUA KIIETOK:
3aMKHyTasi HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oeka.

Tunsl KIETOK: »yKapuoTHyecKas U mpokapuoruyeckas. (OcoOeHHOCTH
CTpPOEHHUsI MPOKAapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XKUBOTHOM H
IrpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
¢ynkuuu. [Inazmarnueckas memOpana, e€ cBoiicTBa U PyHkIuu. LluTomnasma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmmapat ['ombmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBL.
[Ipoucxoxknenne MUTOXOHApHM u TiacTua. Bunbl mmactun. HememOpannbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKH. DYHKIIMKM OPraHOUAO0B KJIETKU. BKiltoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sanpa: siaepHas o0oJovKa,
KapHoIlUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupoze», «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B KUBON MPUPOIEY.

Tabmuubl u cxembl: «llepuoanyeckas Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BoJb», «brocunTtes 0enka», «CTpoeHrue MOJIEKyJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennorsie kuciotel. [JHK», «Ctpoenue moexybl
AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOEHUE >KUBOTHOU KIIETKW,
«CTpoeHrEe pACTUTENBHOM KIETKW», «CTpoeHHE NPOKAPUOTUYECKON KIIETKWY,
«CTpoeHnue spa KIETKn», « Y TIeBOAb, «JIMnuas».



O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYyJIOBaHWE [JIsi MPOBEIACHUS
HAOIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopHas pabotra Ne 2. «M3yueHue CTpOEHHUS KIETOK pPacTEHUM,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
OMHICAHUEY.

Tema 4. /KusHeaessiTeJbHOCTh KJIETKH (6 4acoB)

OOMeH BemecTB, WM MeTa00IM3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) |
JUCCUMWISIUA (PHEpreTuueckuidi oOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrUUM B TMOHUMAHUU
MeTabor3ma.

Tunel oOMeHa BelecTB: aBTOTpOoQHBIN U rerepoTpodHsiid. Ponbs ¢pepmenToB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®orocunTe3. CBeroBass u TeMHOBasg (a3pl (¢oTocuHTe3a. Peakuuu
dbotocunteza. dpdexTuBHOCTL PoTOCUHTE3a. 3HAUEHHE (HOTOCHUHTE3A IS KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpenpl Ha (OTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UPYIOIINE OaKTepuu. 3HaUYEHUE XEMOCUHTE3a IS
JKW3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KjeTke. PaciiernieHue BemecTB, BBIJCICHHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
['mukonu3. bpoxenue m ero Buabl. KucnoponHoe okuciaeHUE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. O DHeKTUBHOCTH
HHEPIreTUICCKOro OOMEHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanusi reHetudeckoil uHopmanuu B KiIeTKe. ['eHEeTHYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpunuus — Matpuunblii cuaTe3 PHK. Tpancnsauus — OuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Posb pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYCHl. Mictopust oTkpeiTust Bupycos (/1. H.
NBanoBckuit). OCOOEHHOCTM CTPOCHHMSI M JKM3HEHHOTO LHKJIa BUPYCOB.
baktepuodaru. bonesnu pacTeHui, JKUBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.
OOpatHast ~ TpaHCKpUIIIIMA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.

JdeMoHCcTpanuu:

[Toptpetsr: H. K. Konsuos, /1. . Banosckuii, K. A. Tumupsses.



Tabmuupl U cxembl: «Tunel nutanusy, «Metabonuzm», «MUTOXOHIPUSY,
«OHepreTnyeckuii oOMen», «Xioporutacty, «Dotocuntes», «Ctpoenue JIHKY,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepunodarn», «Ctpoenne u xu3HeHHbIN 1ukin Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo0opynoBanue: monenu-anmnkauun «Yasoenue JIHK u Tpanckpunuums»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Moaeb cTpykTypsl JJTHK.

Tema S. PasmMHOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB (S 4ac)

KieTouHblii UK, WU S>KU3HEHHBIM 1Mk KieTku. WHTepdaza U MuUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cuareda JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHIL
JlumionaHeI W TAluUIOMIHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUBI.
[{uToNIOrMYeCKNE OCHOBBI  Pa3sMHOXKEHMS W  WHIUBHIYAJIBHOIO  Pa3BUTHUSA
OpPraHU3MOB.

Henenne xnetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunpl 6ecnonoro
Pa3MHOXEHHUS: JEJIEHHE HaJBOE, II0YKOBAaHHWE OJHO- M MHOT'OKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBaHHE
OpPTaHMU3MOB, €r0 3HAYEHUE JJIS CEJIEKIIUH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIUYHS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBBIE >Ke€n€3bl: CEMEHHUKM U SMYHMKU. OOpa3oBaHuE W Pa3BUTHE IMOJIOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHE3 U OBOIEHE3.
Oco0OeHHOCTH CTpOeHUsl SULEKIEeTOK MU crepMaro3ouoB. OIUIog0TBOpEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuUTHE  (OHTOTreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KHBOTHBIX:
npobiieHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMYMHOYHOE). BrausHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPbI, CHOCOOHBIE BBHI3BIBATH BPOKIEHHBIE
YPOJICTBA.

Poct m pasButne pacreHuii. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTaIUH PA3BUTHS.

JdeMoHCcTpanuu:



Tabmuiel U cxeMbl: «®DOpMBI Pa3MHOXKEHHS OpPTraHU3MOB», «JlBoHHOE
OIUIOJOTBOPEHUE Yy ULBETKOBBIX pacTeHui», «BereratuBHOE pa3sMHOXKEHUE
pacteHuit», «Jlenmenue xkietku Oaktepuity, «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe n HEnpsiMoe pa3zBUTHEY, «['aMeToreHe3 y MIEKONUTAIOIUX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTECHE3a.

O0opynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo3011bl
MJICKOITATAIOWIETOY, «SHIEeKIIeTKa MJeKonuTaromeroy, «Kapuoknnes B KieTkax
KOpElIKa JIyKa», MarHuTHAas MOJIENb-alIUINKauus «J/leJeHue KIEeTKu», MOJIEIb
JHK, monens metadazHoi XpOMOCOMBI.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

JlaGopatopuas pabora Ne 3. «HaOmromenme MuTO3a B KIETKaX KOHYHKA
KOpEILIKA JIyKa HAa TOTOBBIX MUKPOIIPENAPATAX).

JlabopatopHas pabora Ne 4. «M3yueHue CTpOECHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENApATAX).

Tema 6. HacjiencTBEeHHOCTh M H3MEHYHBOCTH oprann3moB (9 yacoB)

[Ipenmer u 3amaun reHeTUKU. MicTopusa pa3BuTus reHeTHKHA. Pob uTonoruu
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiam pocCHMCKUX U 3apyOeKHBIX
YU4E€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
LHUTOT€HETUYECKH, MOJEKYJISIpHO-TeHeTHUeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
noHATUsA. [ eHeTnYecKasi CHMBOJIMKA, UCMOJIb3yEMasl B CXEMAX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJICIOBAaHUs MPU3HAKOB, YCTaHOBIEHHbIE . MeHaemem.
MonorubpuiHOe CKpellMBaHHEe. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoneHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paCLICIUIEHUS MPU3HAKOB.
['unoresa ynuctotel ramer. [loHOE M HEMOJHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHeTueckue  OCHOBBI  JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upymouee cKkpeumpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue npuszHakoB. Pabdora T. Moprana mo
CUEIUICHHOMY HACJIEIOBaHUIO F€HOB. HapylieHne cuerieHusi TeHOB B PE3yJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasi TEOpUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.

['enetnka mosia. XpoMOCOMHOE ONpeAeieHrne mojia. AyTOCOMBI U MOJIOBBIE
xpoMocoMbl. ['omMoramMeTrHele W rereporaMeTHble opraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CIICTJIEHHBIX C MOJIOM.

N3meHunBOCTh. BBl ”3MEHUMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYHMBOCTU.  XapaKTEPUCTUKA
MOU(DUKAITMOHHONW U3MEHUYMBOCTH. BapuanimoHHbIi psiji 1 BapyuallMOHHAsT KpUBas.



Hopma peakunu npusHaka. KoinuecTBEHHbIE M KAUECTBEHHBIE MPU3HAKU U UX
HOpMa peakimu. CBOMCTBA MOAU(PUKAIIMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, WM TE€HOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHaTnBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIeCC — OCHOBA KOMOWHATHBHOMW
M3MEHUYUBOCTU. MyTallmoHHasi U3BMEeHUMBOCTh. Kitaccudukanus MyTaluii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U nmpuuuHbl MyTauuid. MyTareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PAIOB B HacieAcTBeHHOU n3MeHunBoctd H. M. BaBuiosa.

BuesinepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapuorum denoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIoBeKa: TeHealIorMuecKuil, OJIM3HEIOBBIN, IMTOT€HETUYECKHUM, OMOXUMUYECKUH,
MOJIEKYISAPHO-TEHETUYECKHM. CoBpeMeHHOE ONIPENICIICHNE TrE€HOTHUIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHKUE, B TOM YHCIIE C IOMOIIBIO
[Tl1P-ananu3a. HacnencrtBeHHble 3a0oneBaHMs YENOBEKAa: TIEHHbIE OOJIE3HHU,
00JI€e3HH C HACJIEICTBEHHOW MNpEeApacroyiOKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
Comarnueckue H reHepaThBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a XKU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUEHUS T'€HETUYECKHUX
Oosie3Hel. MeauKo-TeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKON
TCHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoncTpanum:

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

Tabmuubr w  cxembl:  «MOHOTHOPUIHOE  CKPEIIMBAHME M €r0
LUTOTEHETUYECKAs] OCHOBa», «3aKOH pAaCUICIUIEHWS M €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelrMBaHHE,
«IluTonornyeckre  OCHOBBI  JUTHOPUAHOTO  CKPEIIUBAHUSY, «Meio3s»,
«B3auMoznencTBue aeNbHBIX T'€HOB», «l'€HeTHMYecKne KapThl pacTEHUH,
JKMBOTHBIX WU YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CLUCIUIEHHOTO C mnoJioMm», «KapuoTumsl uyenoBeka U KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacimemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTallmoHHas U3BMEHUUBOCTH.

OOopynoBanue: MojAeNU-aMIIMKaIU «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Hemonmnoe nmomuuupoBanuey, «Jlurnbpumnoe ckpenBanue», «llepekpéct
XpPOMOCOM», MHKPOCKOII W MHKpompemnapaT «J[po3odpuna» (Hopma, myTranuu
(GhopMBI KPBUIBEB U OKPACKH Tena), repoapuii «I'opox moCceBHOW.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopnas pabora No 5. «M3yueHue pe3yjabTaTOB MOHOTHOPHUIHOTO U
JUTHOPUTHOTO CKPEIMBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIPENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenne MoanuUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOCHHUE BAPUALMOHHOI0 Psifia ¥ BAPUALIMOHHON KPUBOM».



Jlabopatopnast pabotra Ne 7. «AHanu3 MyTauui y Apo30(uiibl Ha TOTOBBIX
MUKpOIpenaparax.

[Mpaktnueckass pabora Ne 2. «CocTaBieHWE W aHAJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexknusi opranu3mon. OCHOBBI 0MOTeXHOJ10THH (3 Yyaca)

Cenekuus Kak Hayka M IMpolecc. 3apOKICHUE CEICKUUU U JTOMECTUKAIUS.
VYuenne H. W. BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS U MHOTrooOpasus
KyJbTYPHBIX pacTeHUW. LIeHTpbl MPOMCXOXKIECHHUSI AOMAIIHUX XUBOTHBIX. CopT,
Opo/J1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAUBUAYAIbHBIN OTOOPHI B
CEJICKUMU pPACTEHHM M KUMBOTHBIX. OLEHKa 3KcTepbepa. biau3kopoacTBEHHOE
cKkpemBaHue — WHOpuAMHT. Yuctas nuHusA. CKpellMBaHWE YHMCTHIX JIMHUU.
['erepo3uc, unu rubpunHas cuwia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIUHT.
OtnanénHass rtubpugmzauus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes M
NOJIyYCHUE TOJMIUIONI0B. JIOCTHIKEHHs CEJIEKUMU pPACTeHWil, >KMUBOTHBIX U
MUKpPOOPTaHU3MOB.

buoTtexHONMOTHs Kak OTpacib NPOW3BOACTBA. ['€HHAs WH)KEHEpHs. OTalbl
co3nanuss pexkomOuHanTHOM J[HK wu Tpancrennsix opranusmoB. Kiertounas
uHxeHepus. Kierounsle KyapTypbl. MUKPOKIOHAIIBHOE PAa3MHOKEHUE PACTEHUMN.
KiionupoBaHre BBICOKONPOIYKTUBHBIX —CEIBbCKOXO3SUCTBEHHBIX OPTaHU3MOB.

Okojornyeckue W 3tudyeckue  npobmembl. MO  —  reHeruuecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

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

Tabnuupel U cxeMbl: Kapta «lIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pacreHuniiy, «Otnanénnas rudpuauzanusy, «PadoTe! akanemuka M. @. MiBaHoBay,
«lomummongus», «OOBEKTH OHOTEXHONOTHNW», «KieTouHnele KylabTypel U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEeHOC TEHOB, XPOMOCOM).

O6opyaoBaHue: MYJISKH IJI0JIOB M KOPHETUIOA0B AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHmil, repoapuiit «CelbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Okckypcust «OCHOBHBIE METOIBI W JIOCTHXKEHHUS CEJEKIMW PACTCHUU W
JKMBOTHBIX (Ha CEIICKIIMOHHYIO CTaHILIHIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. IBorouuoHHast OnoJiorusi (9 yacon)



[IpeAnochbIKM BO3HUKHOBEHUSI 3BOJIOLMOHHOM TEOPUHU. BOJIOLMOHHAS
TeopHsl U €€ MecTO B OMOJNIOrMU. BiusiHue 3BOIOLMOHHOW TEOPUH HA PAa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenbcTtBa HBoMONUU. [lameoHTONOrMYECKHUE: TOCIIENOBATEIBHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJIOTMYECKOW JICTOMMCH, TEPEXOJHbIe (OPMBI.
buoreorpadudeckue: cxoacTso u paznuuue ¢payH u (GIop MaTepUKOB U OCTPOBOB.

OMOpHONOrHUeCKHe: CXOACTBA M pa3iuuusi SMOPHOHOB pa3HBIX BHJIOB
NO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTeH y Bcex
OpraHU3MOB.

OpomonuonHas Teopust Y. JlapBuna. Ilpeanochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIME CHUJIBI 3BOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAasT W3MEHYMBOCT,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3BostoIud (CTD) 1 €€ OCHOBHBIE MOJIOKEHHUS.

MuxkpoaBostorus. [lomynsius kak eAMHUIA BUAA U SBOIIOLUU.

JBrokymue cuiibl ((pakTopbl) SBOJIONMKA BUAOB B MpUpoje. MyTalMOHHbIN
npoiiecc U KOMOWHATHBHAs W3MEHYMBOCTH. [lOMymnsiiMOHHBIE BOJHBI U Jpeid
reHoB. M301us 1 MUTrpanus.

EctecTBeHHBII 0TOOp — HampaBisgOmMi Qakrop 3BoaoUUA. DPOpPMBI
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. Ilpumeps
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMoph03bl U UIAUO-a AN TAIIHH.

Bun wu BugooOpazoBanue. Kputepun Buma. OcCHOBHbIE  (OpMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCKoe.

MaxkpoaBomorusi.  PopMbl  HBONIONUU:  (uiieTUYECKas, JUBEpreHTHas,
KOHBEpIreHTHas1, mapasuienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoIeHHEe OT HECNEeNHAIM3UPOBAaHHBIX MpeakoB. [Iporpeccupyromas
cnenuanu3anusa. AJanTuBHas paguanusl.

JlemoHncTpanum:

[Toptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kopanesckuii, K.
M. Bbap, 3. I'ekkens, . Mrosiep, A. H. CeBeprios.

Tabnuub! u cxembl: «Pa3BuTHE OpraHnyYecKoro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI 32
cyiiecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOTO00pa3ue COpTOB pacTECHUNY,
«MHuoroobpasue opoJg JKHUBOTHBIX), «Tommynsiuumy, «MyTaunoHHas
U3MEHYHUBOCTHY, «Apomopdo3by, «Umunoamanrammum», «OOmas aereHepanusy,
«/IBmwxymue cuibl 3Bomonuny, «Kapra-cxema wapipyra mnyrtemectBus Y.



Hapsuna», «bopbba 3a cymectBoBanue», «lIprucnoco6i1eHHOCTh OpPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BU000PA30BAHUE.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOAOB U CeMsiH, KoyuieKius «[Ipumepsl 3alUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€HHE TOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckass kapra wwupa, KoUIeKIus «DOpMBI COXpaHHOCTU
UCKOIAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb amuiukanus «llepexpéct
XpOMOCOM», BIaxHble mpemnapatel «Pa3zButne Hacekomoro», «Pa3Butue
JSATYHIIKW», MUKponpenapat «Jpo3oduna» (Hopma, MyTariuu (GOpMbl KPbUILEB U
OKpPACKH TeNa).

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlaboparopHass pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(}OIOrHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabota Ne 2. «Onucanue npucnocoOJeHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. BosHukHOBeHHe U pa3BuTHe ku3HU Ha 3emJie (10 yacoB)

JloHay4yHBlE€ TPENCTABICHHUS O 3apOKICHUM >KM3HU. HaydHble Trumoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcnepMus. XUMUYecKas
HBOMIONUS. AOHMOT€HHBIM CUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIIEpUMEHTAIBHOE NTOATBEPKACHUE XUMUYECKON 3BOIoMA. HavanbHblie dTansl
ononornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHME NPOTOKJIETKU. [lepBble KIETKH W KX 3BOJIIOLUS.
@opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeickas u
npoTepo3oiickas apbl. llaneo3olickas spa u €€ mNepuoiabl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUH, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3so030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickags »3pa ®W €€ TEepUuOAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOTr€HOBBIM.

XapakTepucTKa KJIMMaTa U TeOoJOTMYECKUX IpoueccoB. OCHOBHBIE JITaIb
HBOJIIOLIMM PACTUTEIBHOIO U >KUBOTHOIO Mupa. ApoMopdo3bl y pacTeHudl u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYecKOTO MHpa KaK OTpaxkeHHe 3BOJIONUMU. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPTaHU3MOB.

DBOJIIOLIMA YeJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazButue mpeacTaBiieHnil o
IPOUCXOXKJIEHUN YeloBeka. Meroasl H3ydeHHs aHTpornorenesa. (CxonacrtBa u
pa3nuyMs 4eJ0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YETTOBEKA.



JBwxymue  cunbl  (dakTopbl)  aHTpomoreHe3a.  HacnencrtBeHHas
U3MEHYMBOCTb M €CTECTBEHHbI 0TOOp. OOIIecTBeHHbI 00pa3 KU3HH,
W3TOTOBJICHUE OPYJIUI Tpya, MBIIIICHHE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YemoBek mnpsaMoxoasuuid, YenoBek HeaHACPTAIbCKUN, UYemoBek
pa3ymHbIi. Haxoaku HMCKOMaeMbIX OCTaTKOB, BpPEeMsl CYIECTBOBAaHMs, 00JIaCTh
pacnpocTpaHeHus, 00BEM TOJTOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHI.

Yenoseueckue pacel. OCHOBHbIE  OONBIIME  pachl:  €BPOMEOUAHAS
(eBpasmiickasi),  Herpo-aBCcTpajoujiHasg  (dKBaTOpUaibHasi),  MOHIOJIOMHAS
(a3uaTcko-amepuKkaHckasi).  UYepTbl  MPUCHOCOOJEHHOCTH  MpeACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHWS. EIMHCTBO 4YEIOBEYECKHUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. M. Onapun, C. Muwmuiep, I'. Opu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3uukHoBeHHMe CoOIHEUHON CcHCTEeMbI», «Pa3Buthe
opraHuueckoro mupa», «PactutenpHas kieTka», <OKUMBOTHas  KJIETKay,
«IIpokapuornueckas KieTtka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO0 MHPAY,
«CpaBHEHHE AaHATOMUYECKMX YEpPT CTPOCHMsI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJOIMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'O 4EJIOBEKa», «/lpeBHenmme moam», «/peBHue monm», «llepBbie
COBPEMEHHBIE JIIOU», «HemoBeuecKkue pach».

O6opynoBanue:  mymsiku  «lIpoucxoxkaeHue — yenmoBeka»  (OIOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTablla, KPOMAHbOHIIA), CJIENKH WU
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyOuia, ckpebna), TreoXpoHoJoruueckas TaOnuma, Koyuiekuus «Dopmbl
COXPAHHOCTHU MUCKOMAEMbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpakTHYeCKUE padoThI:

[Tpaktuueckast padota Ne 1. «M3ydyeHue MCKOMaeMbIX OCTaTKOB PACTCHUM U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcHsi «IBOJIOLUS OPraHMYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIN WIH KPACBEIUECKUI My3€eil).

Tema 3. Opranusmsl U OKpYyKawmas cpena (5 4acon)

DKOJIOTHS KaK HayKa. 3aJau U pa3/iesibl IKOJIOTruU. MeToIbl 3KOJIOTUYECKUX
UCCJIEI0BAHUM. DKOJIOTMYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckne (dakTopel. Kiaccudukarmus sKogorudeckux (HaKTOPOB:
abnoTtnyeckue, OHMOTHYECKHUE U AaHTPOIOTreHHble. JleCTBUE HKOIOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.



AOGuoTtnueckue (HakTophl: CBET, TEMIEPATypa, BIaKHOCTh. DoToneproausm.
[IpucnocoOnenust OpraHU3MOB K  JEHUCTBUIO  a0MOTHYECKUX  (HaKTOPOB.
buosornueckne puTMsl.

buotnueckue (bakTOopHI. Bunanl OMOTHYECKUX B3aNMO/ICICTBUMN:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTyajJu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIHU3M,
HEUTpau3M. 3HAuY€HHWE OWMOTHUYECKUX B3aWUMOJCHCTBUN [UJISl CYIIECTBOBAHMS
OpPraHMU3MOB B MIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU monyJsiuuu. (OCHOBHBIE IOKa3aTelu
MNOMYJISIMNA: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTh, MPHUPOCT,
Murpanus. J[mHaMuKa 4YuCIEHHOCTH MOIMYJISLUA U €€ Perysusl.

JleMOHCTpauM:

[Toptpetsi: A. 'ymGonbar, K. @. Pynwe, O. ['ekkensb.

Tabmuubl u cxemsl: kapta «[Ipupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
opranusmoBy», «®Portonepuonnsm», «llomymsauum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MONYJISAUUNA UHPY30puu-TyPenbkny», «[lumesbie nenm.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabota Ne 3. «Mopdoriornyeckne 0cCOOEHHOCTH PacCTEHUMN U3
Pa3HBIX MECT OOUTaAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHre cBeTa Ha pocT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckas padota Ne 2. «IloncyéT NI0THOCTH NOMYJISIUMNA Pa3HbIX BUIOB
pacTEHUI».

Tema 4. Cood1ecTBa u 3KojI0ornvyeckue cucremsl (10 yacos)

Coo0bmiecTBO opraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buasl-momuHantel. CBsA3U B
ouoneHose.

Okoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B HIKOCUCTEME.
Tpoduueckre (MUIIEBbIE) YPOBHU JKOCUCTEMBI. [lumieBble 1emuM W CETH.
OcCHOBHbBIE TIOKa3aTEeNIM SKOCUCTEMBI: OHOMacca, MNPOAYKLHA. DKOJOTUYECKHUE
OUPAMUIBL  TPOAYKIMHM, YHUCICHHOCTH, OuomMaccel. (CBONCTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpupoHbie HKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMa XBOHHOTO
WM [IUPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe v X03sHCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycTOMYMBOCTH »dKocucTeM. CoxpaHEHHE
OMOJIOrMYECKOT0 pazHOoOOpasus Ha 3emiie.



VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuiibpl, coctaB U CTPYKTypa
onocheprr. XKuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH OMOchepb Kak
rI100anbHOM 3KOCHCTEMBl. JlMHAMUYecKoe paBHOBeCHE U OOpaTHas CBA3b B
ouocdepe.

KpyroBopoThl BemecTB 1 OMOreOXMMHUECKUE ITUKIIBI 3JIEMEHTOB (yriiepoa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YemoseuecTBO B Orochepe 3emin. AHTpOTIOTeHHBIE U3MEHEHHS B Orocdepe.
['moGanbpHbIE IKOTOTUYECKUE POOTIEMBI.

CocyniecTBoBaHuE MIPUPOJIBI u YeJIOBEUECTRA. Coxpanenue
Oropa3zHooOpasusi Kak OCHOBa ycTounBocTu 6uocdepsl. OCHOBA pallMOHATIBLHOTO
yOpaBi€HUs NPUPOJHBIMU pecypcaMu U HUX UCHOIb30BaHue. JloCcTKeHus
OHOJIOTMU U OXpaHa MPUPOJIBI.

JlemoHncTpanum:

[Toptpetsl: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepuaackuii.

Tabmuubl u cxemsl: «llumieBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpupoausie coobiiectBay, «llenmu nuTaHusA», «IKOJOTHYECKAs] MHUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOrO  jeca», «buomeHoz Bomoémay», «ArpoueHo3», «lIpumepHsie
AHTPONOTEHHbIE  BO3JICUCTBUS Ha NOpUPOLY», «BaxkHelMne HCTOYHUKHU
3arps3HEHUs] BO3AyXa M IPYHTOBBIX BoA», «IlouBa — BaykHEMIasi COCTaBIISIONIAS
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBeid 3P hexT», «DaKTOpHhI
pPaJMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIT dKpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B pupoae».

O6opynoBaHue: MoJelb-anmuivKanus «TunuuHable OHOILIEHO3bD», TepOapuid
«PacTtutenbHble coo0IIeCTBaY, KoJUIeKUUU «buonenos», «Bpenurenn BaxxHeUIInx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJJIEKIIMM PACTeHUU U
YKUBOTHBIX, MPUHAJJIEKAIIME K Pa3HbIM 3KOJIOTMYECKHM TpYIIIIaM OJHOTO BHIA,
Kpacnas xnura Poccuiickoit ®enepanuu, u300pakeHUs OXpaHSEMbIX BHUIOB
pPacCTEHUN U )KUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA IIPOIPAMMBI  I10
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3YIbTaTaM
OCBOGHMs OOyyalolmMMHUCA TNpPOrpaMM CpefaHero  oOumiero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pEe3yJIbTATOB OCBOCHHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOM UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACJICHUIO, HaJlWyMe MOTHUBAllMM K OOydeHHio  OHOJIOTrHuH,
I[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMsI, HAJIMYHWE HKOJOTHMUYECKOTO IIPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUS mpeameTra «buoiorus» AOCTUTraloTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIbTYPHBIMU, HICTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IpOIleCCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHHS U
CaMOpa3BUTHUS, Pa3BUTUA BHYTPEHHEH TO3UIMHM JIMYHOCTH, TMATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPYJla U CTApPIIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIKUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHoro mpeamera «buosorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IICHHOCTSM POCCHMCKOTO OOIECTBa, PACIIMPEHUE >KHU3HCHHOTO
ONBITAa M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOUX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, YBaKCHUE
3aKOHA U IIPABOMOPSIAKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JIESATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHUE YYUTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COIIMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IpU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCTh K TYMaHUTAPHOW M BOJIOHTEPCKOU JIEATEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
MMaTPUOTHU3Ma, YBAXKEHHUS K CBOEMY HApOJY, YYBCTBA OTBETCTBEHHOCTH MEPE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJBTYPY,
MPONIOE ¥ HACTOSIIEE MHOTOHAILIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIIECIUIO U MaMATHUKAM MPUPOIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTAaHOBJICHHUE U
pa3BuTHE OWMOJOTHHM, TOHUMAHHMS 3HAYCHUS OWOJIOTMH B IIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI Y LICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs JCTETUKY OBbITa, HAy4HOTO W
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTb K CaMOBBIPDQXCHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuraHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1arONOy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro oopasza KU3HU
(310poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH U OTAbIXa, peEryispHas Quandeckas
aKTUBHOCTb), OEpEkKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE IEHHOCTH MPAaBWI HHIWBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIBHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodecCHOHATbHON JEesTENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUI0O U CamMoOOpa3OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K MPUPOJIE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPY’KAIOIIEN CPEBI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEeLIeHHUS;

CIIOCOOHOCTh HWCIIOJIb30BaTh MpUOOpeTaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsS TMpU PEIICHUU NpoOJieM, CBA3aHHBIX C PalUOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HEMNpUIATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpeie, YMEHHE MNPOTHO3UPOBATH HEOIArONpUSTHBIE SKOJIOTHYECKHE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAIATH UX;



HaJIM4KMe PA3BUTOTO DKOJIOTMUYECKOTO MBIIUICHHS, YKOJIOTHYECKON KYIbTYpHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOMN NIEATETbHOCTH IKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl Kak CpelCcTBa
B3aMMO/ICHCTBUSI MEXK]TY JIFOJbMH U MIO3HAHUSI MUDA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHUA €€ polr B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M PEHICHHH MPoOJIemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIlaTh pPEeCypCHble  MPOOJEeMbl  pa3BUTHUS
YEeJI0BEYECTBA, MOMCKA MyTEeH BhIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  mepexoja K  YCTOMYHMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (OPMUPOBAHMIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh, B TMOJYyYCHUHM OWUOJOTHYECKUX 3HAHUN B IEJISIX
MOBBIINIEHUs OOIIEeH KyJbTYpbl, €CTECTBEHHO-HAYYHONH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPpaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONb30BaTh TMOJydyaeMble 3HAHUS MJIs aHaiu3a |
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUPa U MPOUCXOJAIINX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PakToB U
MMEIOLIUXCS JAHHBIX C LEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M MCCIIEA0BATEILCKYIO ICATEIbHOCTh HHIUBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OWOJIOTUU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTSIMH.



METAINIPEIMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYMMble i1 (GOPMHPOBAHMUS MHUPOBO33PEHUS OOyUYaIOIIMXCA
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJ0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTEMa, Hay4yHbIH (akT, MPUHLMUII, THUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPeHHe, OKCIEPUMEHT U JAPYTHX),
yHUBEpCalbHble Yy4eOHbIE JeWcTBHS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

PETYJISTUBHBIE), 00ecIreynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH ¥  COLIMAJbHOM KOMIIETEHIIMM OOYyYaloluXCs, CIOCOOHOCTD
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS U  YHUBEpCAJlbHble ydueOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHuUsl TOJKHBI OTPaXKaTh:

OBananenue YHHMBEPCAIbHBIMH y4eOHBIMU N03HABATEJIbHBIMH
NEeHCTBUAMM:

1) 6a30oBble JIOTHYeCKHE ICHCTBUS:

CaMOCTOATENbHO  (OPMYyJIMpOBAaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NPU OCBOCHHM 3HAHMM NPUEMBI JIOTUYECKOIO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PAaCKPBIBATH CMBICT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3M C IPYTUMHU MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATUS Uil 00bsICHEHUS (DAaKTOB U SBJICHHM
YKWBOW MPUPOJBI;

CTPOUTH JIOTMUECKHE pacCyX IeHUs (MHIYKTUBHbBIE, JEAyKTHUBHBIE, IIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B PACCMATPHUBAEMBIX
SBJICHUSIX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHMS;

PUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLIECTBEHHBIX CBSI3ei M OTHOLIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaK)K€  NPOTUBOPEYMU  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMALMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH pEIIeHUs MpPoOJeMbl C YYETOM aHaIU3a HWMEIOIIUXCS
MaTepHabHbIX U HEMATepUaJIbHBIX PECYPCOB;



BHOCUTb KOPPEKTHUBHI B I€SITEIbBHOCTD, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBIIOJHATH padOTy B  YCJIOBHUSX  PEaJbHOIO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU )KMU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-HCCIIE0BATEIbCKONW U MPOCKTHON JIEATEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEIICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJ/IOB MTO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBl JACATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETALMH, NPEeoOpa30BaHUI0O M NPHUMEHEHUIO B Yy4EOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

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

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJadyd B 00Opa30BaTEbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOIAUTh apryMEHTHI JJIs JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEIICHHUS;

aHANM3UPOBaTh IIOJIyYCHHBIE B XOJE€ PEIICHHs 3aJayd pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISITh LEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMEThb MEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejararb OpUTHMHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

3) pabdora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax HaHHbIX, B VHTepHeTe), aHaIu3upOBaTh
MH(}OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ JT0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

bopMyIMpPOBaTH 3aMPOCHl U MPUMEHSATH PA3THYHBIE METOJBI MPU TIOUCKE U
otbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BHITIOJIHEHUSI YU€OHBIX
3ajay;



npuoOpeTaTh OMNBIT MCIHOJIb30BaHUS HMHPOPMAIIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUI, COBEPIIIEHCTBOBATH KYJIbTYPYy aKTUBHOTO MCIOJIb30BaHUS PA3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
Oounosiornyeckor nHpopmaruu (cxemMbl, rpauku, TUarpaMMbl, TaOJUIIBI, PUCYHKU
H Ipyroe);

WCIIOJB30BaTh HAYYHBIM SI3bIK B KAyecTBE CpEACTBa mpu padbore cC
Owonornyeckor HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (HU3UYECKUE W
MaTeMaTUYeCKUe 3HAaKU W CHUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarIsiAHOCTH;

BIAJCTh  HAaBBIKAMH  pAaclO3HAaBaHWS W 3aUTHl  WH)OpMAaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmenne:

OCYIIECTBJISITh KOMMYHHKAIIMHM BO BCeX c(hepax *KU3HU, aKTUBHO Y4aCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHUHU IO CYIIECTBY OOCYKIaeMoil Tembl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBIIOJIHEHUS IIpeajiaraeMoun
3a/1a4d, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIMN APYIUX YYAaCTHHUKOB
JIMajora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAIbHBIE CpEACTBAa OOIICHUS, IMOHMMATh 3HAYEHUE
COIIMAILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaAMEpPEHUS IPYTUX JIIOJEH, MPOSBIISITh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaratb CBOK TOYKY 3PEHUSI C HCIOJIb30BAHHEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHMMATh M MCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAWBUIYATHHOM
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN Yy4eOHOM 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHM C y4&TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 UjeHa KOJIJIEKTUBA;

NPUHUMATh  IIEIM  COBMECTHOM  JEATENbHOCTH, OpPTraHU30BHIBATH WU
KOOPJAWMHUPOBATH JIEUCTBUA IO €€ ITOCTUKEHUIO: COCTABIATH IUIAH JECHCTBUM,
pacnpenensiaTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboTHI;

OIICHUBATh Kaue€CTBO CBOEr0 BKJIAJa M Ka)XXJOTO yYacTHHKA KOMAaHJIbl B
OOIIMiA pe3yIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;



npeyaraTb HOBBIE TIPOEKTHI, OLEHHMBATh HAEU C TO3UIMU HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuzanms:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pEIIeHMS B )KU3HEHHBIX U YU€OHBIX CUTYyaITUsX;

BBHIOMpAaTh HAa OCHOBE OHOJIOTMUECKHX 3HAHUM IIEJeBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYIKAax IO OTHOLICHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEJIBHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBHOCTD, BBIABIATH
po0JIeMbl, CTaBUTh U (HOpPMYyIUpPOBaThH COOCTBEHHBIC 3a7aud B 00pa30BaTEeIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO ~ COCTaBJATh IUIAH pPELIEHUs MNpoOsieMbl C  Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTECHHUIA;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacHIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTECHHI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
34 pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAHMIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHbD.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PEPIIEKCUU 11 OLUEHKH CUTYalluH, BbIOOpa
BEPHOT'O PEILLICHUS;

YMETh OILIEHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

MPUHUMATh MOTHBBI M apryMEHThl JPYTrUX TPU aHaIu3e pe3yJbTaToB
JEATEIIbHOCTH;

3) npuHsTHE CeOs M IPYTUX:

MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHalIu3e pe3yJbTaToB
JEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIINOKU;



pa3BUBaTh CIIOCOOHOCTb IOHUMATh MUP C TIO3UIIMH JIPYTOro YeI0BeKa.
IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyecKue s yueOHoro npeamera «buonorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, MHTEPIIPETAIIUN U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JACSITEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO0 3HAHWW B PA3JIMYHBIX yUEOHBIX CHTYallUAX, a TaKKe B peabHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuonorueil. B mporpamme mnpeaMeTHbie
pe3yabTaThl MPEACTaBICHBI [0 ToAaM O0yUEHHUS.

[IpeameTHble pe3ylbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA VISl pELICHUs dKU3HEHHBIX 337124,

YMEHHUE PaCKpbIBaTh COJICpKAHUE OMOJIOTMYECKUMX TEPMUHOB U TIOHATHM:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (OOMEH BEIIeCTB M TMpPEBpaIlCHUE
HHEPTUM), TOMEOCTa3 (CaMOpEryJsius), YPOBHEBasI OpraHU3aIlisl KUBBIX CUCTEM,
CaMOBOCIPOM3BEIeHUE (PENPOAYKIIMSI), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJibHasg JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBuiioBa) u ydenus (o meHTpax MHOTo0Opas3usi u
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHUIlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHHS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOIIECCOB U SIBIICHWI, OpPraHU3alMs U MNPOBEICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXAY HCCIEIYEMbIMU BEIMYMHAMU, OOBSICHEHUE TMOJYyUYCHHBIX
pEe3yJIbTAaTOB, UCIOJIL30BAaHHBIX HAYYHBIX TMOHATHUM, TEOPUN M 3aKOHOB, YMEHHUE
JIeJIaTh BBIBOJIbI HA OCHOBAHWU MOJYYECHHBIX PE3YJIbTATOB;

YMEHHE BBIJEIATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB M MPEBpPALICHUSI SHEPTUU B KIETKe, (POTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTMYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHAUBHUIYAJIbHOIO PpPa3BUTUS OpraHu3Ma
(oHTOTEHER);



YMEHUE TPUMEHSATH MOJTYYEHHbIE 3HAHUS NJIs1 OOBSICHEHUS OMOJIOTHMYECKUX
IIPOLIECCOB U SIBJICHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUH B IOBCEIHEBHOMU
KU3HU C IeNplo obOecredeHus Oe30MacHOCTH CBOETO 3I0POBbsl U 3JI0POBbSA
OKPYXAIOIIUX JIOJEH, COOMI0/IEHNS HOPM IPAMOTHOT'O MOBEJICHUS B OKPY KaIOIIeH
NPUPOAHON cpesie, MOHUMaHUE HEOOXOJIMMOCTH HCIOJIb30BAHUS JTOCTUKEHUN
COBPEMEHHOU ounonorun U OMOTEXHOJIOTHIA Ul PalMOHAIBHOIO
IPUPOAOIIOIb30BAHNUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE TIE€HETUYECKHE 3aJadd Ha MOHO- U
TUTHOPUHOE CKpEUIMBaHUE, CICIUICHHOE HAacleIoBaHue, COCTaBIATh CXEMbI
MOHOTUOPHUIHOTO CKpEIIMBaHUS JUIsl MpeIcKa3aHusl Haclel0OBaHUs MPU3HAKOB Y
OpPTraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPaKTUYECKHUE padOThl, COOIMHOATH
npaBuia npu pabote ¢ ydeOHbIM U Jab0paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHUYECKU OLEHUBaTh U HUHTEPIPETHPOBATh HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpPEAICTBA MAacCOBOW MH(GOpPMAIIMU, HAYIHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUI B OHOJIOTHUH,
MeAMIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
00061m1ast 6uoIornYecKkyr0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JI30BATh MOHATUIHBIN anmapaT OMOJOTHH.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs ydueOHoro mpeameta «buomnorus» ¢ 11
Kjlacce NOJKHBI OTPAKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHWs ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHs, O BKJIAJE€ POCCHHCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl PEIICHHUs KU3HEHHBIX 33/1a4;

YMEHHME pPACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M MOHSTHIMA:
BU/JI, TONYJISALNS, T€HO(OH, IBOJIOLMS, ABMKYLIUE CUIBI ((PAaKTOPBI) SBOIIOLUH,
PUCIOCOOJICHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKHUE (PaKTOPBHI,
HKOCHCTEMA,  MPOIAYLEHTbI, KOHCYMEHTBI, pEAYLUEHTbl, LEeNu MUTaHu,
HKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

yMEHUE Hu3aratb OWOJOTHYECKHE Teopuu (PBONMIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoactea K. M. bapa, depenoBaHusi TJIaBHBIX HaNpaBJICHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEAEIATh TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

YMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
ONMCaHUE >KUBBIX CHCTEM, TPOIIECCOB M SBICHWH, OpraHU3aIus W MPOBEICHHE



OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISIBJICHHE
3aBHCHUMOCTH MEXAY HCCIEAyEMbIMH BEIUYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX
pE3yJbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJIALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOTeoeHO30B U  JKOCHUCTEM, OCOOCHHOCTH IMPOILIECCOB: HACJEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEIIECTB M TIOTOKA DSHEPIMH B HSKOCHUCTEMAaX, AHTPONOTEHHBIX H3MEHEHUU B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BELIECTB M OHMOr€OXUMHYECKUX
ITUKIJIOB B Omocdepe;

yMEHUE MPUMEHATH MOJYyYEHHBbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
MPOLIECCOB U SIBJICHUU, JUJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
KHU3HU C LeNplo obecriedeHus 0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOTI'O IMOBEJICHUS B OKPY’KAIOIIEH
IPUPOAHON cpele, MOHUMaHUE HEOOXOJIMMOCTH MCHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAIILHOTO MPUPOIOIIOJIb30BAHNUS;

YMEHHE pelIaTh 3JIEMEHTapHble OMOJIOIMYECKUE 33Jaud, COCTABIIATH CXEMBI
MepeHoca BEIIECTB U DHEPTUH B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JTA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHUBATh M HWHTEPIPETUPOBATH HUHOOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(POpPMALIUU, HAYYHO-TIONYJISIPHBIE
Matepualbl),  paccMaTpuBaTh  IJIOOATbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fiayka 05 https://m.edso00.ru/7f41c292
JKuBBIC CHCTEMBI U UX OpPraHM3aLUs 1 bubmorexa OK
p . https://m.edso00.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 1 bubmmorexa [IOK
P https://m.edso00.ru/7f41c292
JKuzHenesaTenbHOCTh KIETKH 6 bubmorexa LOK
A https://m.edso00.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 N3MEHYMBOCTD 9 1 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnunorexa LIOK
OMOTEXHOJIOTUU https://m.eds00.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bubnuoreka [{OK
1 IBOMOUHOHKA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 10 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
1
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 10 https://m.edso.ru/7fA1ccT4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2.5



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




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 7.9 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «Mcnonp30BaHue pa3IuIHBIX 1 0.5 14.9 bubmorexa [JOK
P ' ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUHU
OMOJIOTHYECKUX OOBEKTOBY
3 buonornyeckue cucremsl, MpoLEcChl 1 919 bubnuoteka [JOK
¥ UX U3yYCHHUEC ' https://m.eds00.ru/863e6564
4 XUMHYECKNHU cOCcTaB KIeTKU. Boma u 1 28.9 bu6mmoreka [IOK
MUHEPAITBHbIE COJIH ' https://m.edso0.ru/863e674e
bu6mmorexa [IOK
5 b .C 0 1 5.10
CITKH. LOCTAB H CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 1710 bubnmuotexa [JOK
KaTaJINTUYECKON aKTUBHOCTH ' ' https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
VI KaTaja3bl)»
bu6mmoreka [IOK
7 I 1 19.10
YriteBonL. Jiumet https://m.eds00.ru/863e6870



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

bubmuorexa [JOK

8 HyxknennoBbie kuciotel. ATO 26.10 https://m.edsoo.ru/863e6d5¢
9 O06061enue 110 TeMe " XUMUYECKHAI 9.11 bubmuoreka [JOK
coCTaB KieTKu" https://m.edso0.ru/863e6e88
Hcrtopust u meToibl U3y4eHUs
10 kieTku. Knerounas teopus. Knerka 16.11
KakK IIeJIOCTHAS KUBasi CHCTEMa
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlabopaTtopHas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHuid, KUBOTHBIX, TPUOOB 1 0.5 23.11 https://m.edsoo.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOTIpEIapaTax U ux
OTCAaHUE»
bu6mmoreka [IOK
12 OOMeH BeleCcTB WM META00IN3M 30.11 httos://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
13 ®oTocuHTE3. XEMOCUHTE3 7.12 httos://m.edsoo.ru/863e7c98
N bubmuorexa [JOK
14 dnepretieckuii oOmeH 14.12 https://m.edso0.ru/863e7aae
JKu3HeHHBIN MK KIeTKU. [leneHue
kjeTku. Muro3. JlabopatopHas BuGmiorexa LIOK
15 pabota Ne 3 «Habmronenne Murosa B 0.5 21.12 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpeIKa JyKa Ha
TOTOBBIX MUKPOTIPETapaTax
16 buocunTe3 Oenka. Peakmms »8.12 bu6mmorexa [IOK
MaTPUYHOI'O CUHTE3A https://m.eds00.ru/863e796e
17 Tpaucnsus — OuocuHTe3 Oenka 11.1 Bu6moreka LOK

https://m.edso00.ru/863e796e



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

18 Hexnerounsie hopmbl )KU3HE — 181 bubmumoreka [IOK
BHPYCBI ' https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB 25.1 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK
2 Meii 1.2
0 eHos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue 1 pa3BUTHE TIOJIOBBIX
kJ1eToK. OMI010TBOPEHHUE.
91 JlaGopaTtopHnast padota Ne 4 05 8.2 bubnnoreka [JOK
«/3yueHne CTPOEHHUS MOJIOBBIX ' ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpernapaTax»
29 WunuBuayansHOe pa3BUTHE 155 bubnuoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/863e8436
93 I'eneTnka — Hayka o 999 bubnuoreka [IOK
HacjlaeACTBEHHOCTH U N3MEHYUBOCTHU ' https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIIEAOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE 29.2 bubmorexa HOK
p : pHAL ' https://m.eds00.ru/863e8878
CKpEIINBaHHe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 f—IICSaBI/II:JI/IJIT/IOFO Haf::nuel OBaHUS 7.3 bubmorera [JOK
A ' https://m.eds00.ru/863e89a4
MIPU3HAKOB
CuenieHHOe HAClIeJOBaHHE
npu3HakoB. JlaboparopHas pabota
26 No 5 «M3yuenune pe3ynbpTaToB 05 14.3 bubnmnoreka [JOK

MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKpEIIUBAaHMS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpenapaTax»

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
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97 I'enernka nona. HacnenoBanue 1 )13 bubmuoreka [JOK
MIPU3HAKOB, CIEIIJICHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
H3menunBocTs. Henacnencreennas
U3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnmoreka [JOK

28 - 1 0.5 4.4
MOIU(DUKATTMOHHOW U3MEHUYHUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOCHUE BapHALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOI»

HacnencrBennast "3MEHYMBOCTb.

29 JlaGopaTtopnast pabora No 7. 1 05 114 bubnuorexa [JOK
«AHanM3 MyTanuil y 1po30Qpuiisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»

bu6mmoreka [IOK

30 Peneriica wenosexa L 184 https://m.eds00.ru/863e8d78
O0001IeHME 110 TEME

31 «HacmencrBeHHOCTE 1 1 25.4
W3MEHYHBOCTH OPTAaHU3MOBY

bu6mmoreka [IOK

32 Ceneips Kax nayka u npouece 1 23 https://m.edso0o.ru/863e9214

33 MeToap! M TOCTUKEHUS CEJIEKIIUNA 1 165 bubmuorexa [JOK
pacTeHUH 1 KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHnonorus kak orpacib 1 535 bubmuoreka [IOK
MPOU3BOACTBA https://m.edso00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bceero Konrpoannere  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
N bubmuorexa [JOK
1 DBOJIIOIHS U METOJIBI €€ U3YUCHUS 1 7.9 htts://m.edsoo.ru/863ea20e
5 Uctopus pa3BuTus peacTaBiIeHUN 1 14.9 bubnnoreka [JOK
00 »BOJIIOLINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipodpostions L 213 https://m.edsoo.ru/863e9cle
[Tomynsiius Kak IeMeHTapHas
€MHHIIA BUJIA ¥ DBOJIOIIH. Enfmorexa LIOK
4 Jlaboparopnas pabota Ne 1 1 0.5 28.9 httos://m.e dsogru 1863699C5
«CpaBHeHUE BUJIOB T10
MOP(OJIOTHIECKOMY KPUTEPUIO»
5 JIBroKy1e cuibl (3JIeMEeHTapHbIe 1 c 10 bubnuoreka [IOK
(baKTOpHI) IBOJIOLUH https://m.edsoo.ru/863e9da4
N bubnmuotexa [JOK
6 EcrecTBeHHbIi 0TOOp 1 €ro Gopmbl 1 12.10 htts://m.edsoo.ru/863e9ed0
PesynbTathl 3BOIIOIUY:
IpUCIOCOOIEHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlabopaTopHas 1 05 1910 bubnmoreka [JOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
PUCTIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIJIBHOTO XapaKkTepa»
8 Hampasnenus u nytu 1 26.10 bubnuoreka [IOK

MaKpO3BOJIOLUA

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
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https://m.edsoo.ru/863e9c1e
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9 HeobpaTumocTs 3BOIIONINN 9.11
10 I/I"CTOpI/ISI JKW3HU HA 3eMJie U METOJIbI 16.11
e€ u3yueHus
1 ['MnoTte3sl NPOUCXOKACHUS )KU3HU Ha 23.11 bubnmoreka [JOK
3emie https://m.eds00.ru/863ea5a6
12 PazButue xxu3Hu Ha 3eMIie 1o 3pam U 3011 bubnmoreka [JOK
IIEpUOIaM https://m.edso0.ru/863eat6be
OCHOBHBIE 3TaIlbl BOJTIOIUU
PACTUTEILHOTO M JKHBOTHOTO MUDA.
[IpakTuueckast padora Ne 1 bubnuoreka [IOK
13 05 7.12
«M3y4eHre NCKONIaEMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
PACTCHHIA U )KHUBOTHBIX B
KOJUTCKIIHSAX
14 CoBpeMeHHas cuctema 1412 bubnunorexa [JOK
OPraHUYeCcKOro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 OBOJIIOIMS YETIOBEKA (aHTPOIIOTEHE3) 21.12 httos://m.edsoo.ru/863eac2c
16 JIBuokyrue cuibl (paKTopshl) 28.12 bubmuorexa [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOIHUU 111
YelnoBeKa
18 UYenoBeueckue packl M MPUPOTHBIC 181 bubnmoreka [JOK
aZlanTanuy 4esI0BeKa https://m.edso00.ru/863eaea2
O060061IeHue o TeMe
19 «BO3HUKHOBEHHE U Pa3BUTHUE KU3HH 25.1
Ha 3emiie»
20 OKoJorus Kak HayKa 1.2
21 Cpenpl 00uTaHUs U YKOJIOTHIESCKUE 8.2 bu6mmoreka [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

baxTops

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

AOluotndeckue (HakTopsl.
Jlaboparopnas pabota Ne 3.
«Mopdonoruueckne 0COOEHHOCTH

22 pacTeHMi U3 pa3HbIX MECT 0.5 15.2 bubmmorexa [JOK
https://m.edso00.ru/863eb10e
obutanusy. JlaboparopHas padota Ne
4. «BiusiHue cBeTa Ha POCT U
pa3BUTHE YEPCHKOB KOJICyCa»
bu6mmorexa [IOK
23 bromiieciue paxropet 222 https://m.eds00.ru/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
nomyssiun. [Ipaktnyeckas pabora
24 Ne 2 «IloncyéT mIOTHOCTH 0.5 29.2
NOMYJISALUI Pa3HbIX BHIOB
pacTeHumn»
o5 Coo01iecTBa OpraHu3MoB — 23 bubnuotexa [JOK
OHOILIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTMYECKHE CHCTEMBI 14.3 bubGnuoreka IIOK
(3KOCHCTEMBI) https://m.edso0.ru/863eb46a
OCHOBHBIE TIOKA3aTeIN HIKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPaAMUJIBI. 21.3 bubmmorexa LIOK
. https://m.edsoo.ru/863eb5fa
CgoiictBa sxocuctem. Cykieccus
28 [TpupoaHbIe SKOCUCTEMBI 4.4
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 11.4
30 Buocdepa — rnobanbhas 184 bubnnoreka [JOK
IKOCUCTEMA 3EMJIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 254 bubnmoreka [JOK

ouocdepsl

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



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

32

UYenosedecTBo B Ouochepe 3emin 1 25
33 CocylecTBOBaHHE TPUPOJIBI U 1 16.5 bubnnoreka [HOK
4yeJ0BeYeCcTBa https://m.edsoo.ru/863ebale
34 0000mmenue temsl «CooOriecTsa u 1 235
9KOJIOTHYECKHUE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 34 95

[NPOTPAMME



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




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

* buonorus, 10 knacc/ [Tonomapésa 1.H., Kopuunosa O.A., Jlomununa T.E.; nmox
penakiueit [Tonomapépoii M.H., O61iecTBO ¢ orpaHn4eHHON OTBETCTBEHHOCTHIO
N3natensckuii ieutp «t BEHTAHA-I'PA®y; AkiinoHepHOE 00IIIECTBO
«M3narenbctBo «IIpocBemeHue)

* buonorwms, 10-11 xnaccsl/ Arnpeesa H.JI., OGmiecTBO ¢ OrpaHUYeHHOM
otBeTcTBeHHOCTHIO « MOl MHEMO3MHA»

* buonorus, 11 xnacc/ Ilaceunnk B.B., Kamenckuit A.A., Pyomos A.M. u npyrue
/Tlon pen. ITaceunnka B.B., Akinoneproe obmectBo «31aTenbcTBO
«IIpocemenue»

METOJINYECKHUE MATEPHUAJIBI 1JI5S1 YUUTEJIA

1. ITonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 10 kiacc.
Metoauyeckoe nocobue.- M., Benrana - ['pad, 2019;

2. ITonomapesa U.H., Kopuuiiosa O.A., Cumonosa JI.B. - buonorus. 11 knacc.
Metoaudeckoe nmocooue.- M., Benrana - ['pad, 2019.

3. Ilonomapera M.H. buonorus. 10 kimacc. Pabouas retpans. — M.; «BeHTana-

['pad».

4. ITonomapesa U.H. buonorus. 11 knacc. Pabouas tetpaas. — M.; «Benrana-

['pad».

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

1. «Emunas xomiekius udposeix O6paszoBarenbHbX Pecypcosy (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexTpoHHbIH yaeOHUK «BroTOTHD.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kimeTok

5. http://biokhimija.ru/lekcii-po-biohimii.html - oroxmmus

6. http://evolution2.narod.ru/index.htm - sBostorus

7. http://nrc.edu.ru/est/r4/ - Guonmorudeckas KapTuHa MUpa

8. http://planete-zemlya.ru/ - ITnanera 3emis

9. http://ecologysite.narod.ru/index.html - sxomorus

10. http://bio-nica.narod.ru/index.html - 6nonuka






