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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMMbl TO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTpeNieTICHNsT TOAX00B K (OPMHUPOBAHUIO COJCPKaHUA Y4EOHOTO MpeaMera
«buonorus» coctaBwin: KoHUentyaabHele mnojoxeHus PIrOC COO o
B3aMMOOOYCJIOBJICHHOCTH II€JIel, COJEpKaHusi, pe3yabTaroB OOydYeHUA U
TpeOOBaHMIA K YPOBHIO TIOATOTOBKH BBIMTYCKHUKOB, IIOJIOKEHUS 00 00X IENIX U
NPUHIUIAX, XapaKTePU3YIOIMIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPETHETO
obmero ooOpa3oBanusi B Poccuiickoir dDemeparuu, a TaKKe IMOJOKCHUSI O
crienuduike Onoa0THH, €€ 3HAYCHUH B TTIO3HAHUN KUBOUW TPUPOILI M 00ECIICUCHUN
CYIIIECTBOBAHMUS YeloBeUYecKOoro oo6miecTBa. COrjJacHO Ha3BAaHHBIM TMOJIOKEHUSM,
OTIpeieTIeHbl OCHOBHBIE (DYHKITMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owosiornu Aaér TpPEACTaBICHHE O MeENIx, 00 oOmen
CTpaTerud OOydYeHHWs, BOCIHTAHUS W Pa3BHTHA OOYYAIONMXCS CpPEACTBAMHU
ydgeOHOTO TIpenMera «buonorms», ompenenser o00s3aTeibHOE MPEIMETHOES
ColepkKaHWe, €ro CTPYKTYpy, paclpeieiieHue 110 pa3jeiaM H  TeMa,
PEKOMEHIyeMYIO TOCICA0BATSILHOCTh N3yUeHUsT Y4eOHOTO MaTepraia ¢ yIEToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTHKH 0O0pa3oBareIbHOTO
mpoliecca, BO3PaCTHBIX OCOOCHHOCTEN 00YyJaromuXCsl.

B nmnporpamme 1o OWONOTMM TaK)Ke YYHWTHIBAIOTCS TPeOOBaHHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM M TMPEIMETHBIM pe3ylibTaTaM
oOydeHuss B (QOpMHpPOBAaHMM OCHOBHBIX BHIOB y4e€OHO-TIO3HABATEILHOU
NeATEIILHOCTH/YIeOHBIX JIEUCTBUM OOYYaroONMXCsi MO OCBOCHHUIO COJEpKaHUs
OMOJIOTHIECKOT0 00pa30BaHUA.

B nporpamme no 6uonoruu (10-11 knaccsl, 6a30BbIi YpOBEHb) peali30BaH
NPUHIMI TIPEEMCTBEHHOCTH B HW3Yy4eHUHM OWoJoruu, Onarojgapss 4emy B HeEH
NpOCMAaTPUBACTCS HAMpPaBJICHHOCTh Ha pa3BUTHC 3HAHWM, CBSI3aHHBIX C
dbopMuUpOBaHMEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  [IEHHOCTHBIX
OpHEHTAIUI TMYHOCTH, SKOJIOTUYECKOTO MBIIIUICHUS, TPEICTABICHUH O 3I0POBOM
oOpaze XM3HU W OEpPEeKHBIM OTHOIICHHEM K OKpYXKAroIIeH MPUPOIHOM cpere.
[ToaToMy Hapsay ¢ W3ydeHHEM OOIMICOMOIOTHISCKUX TEOPHH, a TaKKe 3HAHUM O
CTPOECHHH KUBBIX CUCTEM Pa3HOTO PaHra u CYIIHOCTH OCHOBHBIX MPOTEKAOIINX B
HUX MPOIIECCOB B MpOrpaMMe 1Mo OUOJIOTHH YACJICHO BHUMaHUE HCTIOJIE30BaHUIO
MTOJTYYCHHBIX 3HAHU B IIOBCETHEBHOM JKU3HU I PEUICHUS MPHUKIAIHBIX 33124, B
TOM YHCJE: MPO(HIAKTHKYA HACJICICTBCHHBIX 3a00JIeBaHUN YeIOBEKa, MEIUKO-
TCHETHYIECKOTO KOHCYJIbTHPOBaHHS, 000CHOBaHUS 9KOJIOTHYECKH
eJIECO00Pa3HOr0 TIOBEACHHWS B OKPYKAIOIICH NPUPOJHOW Cpene, aHaam3a
BIVMSTHUSL XO3SMCTBEHHOM JEATCIILHOCTH YEIOBEKa HA COCTOSHHUE TPHUPOJHBIX U
HCKYCCTBCHHBIX SKOCUCTEM. Y CHJICHHE BHIMAHUS K MPUKIIATHOW HAITPABJICHHOCTH
y4eOHOro npeamMera « buosiorus» npoauKTOBaHO HEOOXOIUMOCThLIO 0OECTICUeHUS



YCJIOBHM JJI PEIICHUS OJTHON M3 aKTyalbHBIX 337a4 IIKOJLHOTO OMOJIOTHYECKOTO
oOpa3oBaHusA, KOTOpas TMpeAmnosaraetT QopMHUpOBaHHE Yy OOyYaronmxcs
CIIOCOOHOCTH aAaNTUPOBATHCS K HU3MEHEHUSAM JAWHAMHYHO PAa3BHUBAIOIIECTOCS
COBPEMEHHOT'0 MUpa.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obGecrnieunBaeT (GopmupoBaHHe y OOYYaIOMUXCS TPEACTABICHUN O
HAyYHOW KapTUHE MUpa, paclIMpsieT U 0000IIaeT 3HaHus O >KMBOUM NpuUpoje, e
OTJIMYUTENbHBIX MPU3HAKaX — YPOBHEBOW OpraHM3allMd M 3BOJIOLUH, CO3JAET
yCIOBHSI  JUIsi: TO3HAHWSI 3aKOHOB JKMBOW  NpUpPOAbl, (HOPMUPOBAHUSA
(YHKIIMOHAIbHOM T'PaMOTHOCTH, HABBIKOB 3J0POBOr0 M 0Oe30macHoOro oodpasza
AKHU3HU, IKOJOTUUECKOTO MBIIIEHHS, IEHHOCTHOT'O OTHOILIEHUSI K dKUBOM MIPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS UMEET TAKXKE JIJISl PEIIeHUsT BOCTTUTATEIbHBIX U
pa3BUBAOIIMX 337ad cpeaHero oOmero oOpa3oBaHus, COLMANIN3AIMNH
obyuarommxcs. M3yuenue 6uonorun o0ecrednBaeT yCaoBus st GOpMUPOBaHUS
UHTEJUICKTYyalbHBIX, KOMMYHHUKAI[MOHHBIX W HH(POPMAIIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYIbTYpbI, CHOCOOCTBYET MHTErpaluyd OHOJOTUYECKUX 3HAHUU C
MPENCTABICHUSIMU U3 APYTUX yUEOHBIX MMPEAMETOB, B YaCTHOCTH, QUBUKHU, XUMUN
u reorpadun. HazBaHHBIE MOJIOKEHUSA O TPETHA3HAYCHUH Y4EOHOTO TMpeaMera
«buonorus» COCTaBWIM OCHOBY [JIsi ONpENENCHUs IMOIXO0I0B K OTOOpy U
CTPYKTYPUPOBAHHUIO €r0 COJIEPXKaHMsI, NPEICTABIEHHOTO B Mporpamme Iio
OMOJIOTHH.

Ot16op coxepxanusi yueoHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYILECTBIEH C TMO3UIUN KyJIbTypOCOOOpPa3HOTO MOJX0/a, B COOTBETCTBUHU C
KOTOPBIM OOYydYaronmecst JOJDKHbI OCBOUTh 3HAHWUSI W YMEHHs, 3HAUUMbIE JJIs
dbopMupoBaHusi 0OINEH KyIbTYphl, ONPEACIAIONIME aJEKBAaTHOE IOBEICHUE
YeJI0BeKa B OKPYKAIOIIEH MPUPOJHON Cpejie, BOCTpEOOBaHHBIE B MTOBCEIHEBHOM
KU3HU U TPAKTUYECKOUN aesTeibHOCTH. Oco00e MECTO B 3TOM CHUCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJEpPIKaHus, KOTOPBIE CIIy>KaT OCHOBOM 1Ji1s1 POpMHUPOBaHHUS
MPEACTAaBICHUA O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHUpa H
[EHHOCTHBIX ~ OPHUEHTAIUAX JIMYHOCTH, CHOCOOCTBYIOUMX  T'yMaHHU3aIUH
OMOJIOrMUYecCKOr0o 00pa30BaHUs.

CtpykTypupoBaHue cojAepKaHusd y4yeOHOro Marepuana B Iporpamme o
OMOJIOTUM OCYILECTBICHO C YYETOM NPHOPUTETHOTO 3HAYEHUS 3HAHUM 00
OTIMYUTEILHBIX 0COOEHHOCTSIX )KHUBOM MPUPOABI, O €€ YPOBHEBON OpTraHU3aLUU U
ABOJIIOLIMHU. B COOTBETCTBHM € 3THM B CTPYKType yueOHOTo peamMeTa « bruonorus»
BBIJICNICHBI CIICMYIONHE COepKaTeNnbHbIe TMHUM: «broorusa kak Hayka. MeToabl
HAy4YHOTO MO3HaHMs», «KieTka kak Ouojoruyeckas cuctemayn, « OpraHusMm Kak



Ooumosiornueckas cucteMa», «CucteMa U MHOTOOOpa3ue OPraHUYECKOTO MHPay,
«DBOJTIOIHS )KUBOU IPHP OJIBI», « IKOCUCTEMBI U IPUCYIIHE KM 3aKOHOMEPHOCTI.

emp m3ydenus ydebHOTO mpenmera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaZICHHE OOYYAIOIUMUCS 3HAHUAMH O  CTPYKTYPHO-(YHKIMOHAIHHOM
OpraHu3aliil KUBBIX CHCTEM pa3HOTO paHra H MPUOOpPETECHHE YMEHU
UCITOJIb30BaTh ATH 3HAHMS JUISI TPAMOTHBIX JCHCTBHUH B OTHOIIEHHUH OOBEKTOB
KUBOU TIPUPOJIBI M PEIICHUS Pa3IMYHbIX KU3HEHHBIX MPOOJIEM.

JlocTikenne e u3ydeHus yaeoHoro npeamera « buonorus» Ha 6a30BOM
ypOBHE 00€CTIeUMBACTCS PEIICHUEM CIISIYIOIINX 3a/1a4:

OCBOEHHE OOYYArOIIMMUCS CHCTEMbI 3HAHHW O OMOJOTUYECKUX TEOPUSIX,
yYEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUJIAX, CIIYXKAIIX OCHOBOM
s (GOPMUPOBAHUS TPENCTABICHUH O €CTECTBEHHO-HAYYHOW KapTHHE MHUpPa, O
METO/1aX HAYYHOTO IMO3HAHUS, CTPOSHUH, MHOTOOOpa3ui M 0COOCHHOCTSIX KUBBIX
CHCTEM Pa3HOTO YPOBHS OpPTaHU3aIINH, BBIAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCIICIOBAHUSIX B OMOJIOTHH,

dopmupoBanue y 0O0y4aroUWXcs IMO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX U
TBOPYECKHUX CIOCOOHOCTEHW B MpOIeCCEe aHalM3a JAaHHBIX O MYTSAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3TJS0B, HICH M MOAXOJ0B K M3yYEHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpTraHHU3aIlnY;

CTAHOBJIEHHE Yy oOOydJaronmxcs oOmel KyiabTypbl, (YHKIMOHAIHLHON
IPaMOTHOCTH, PA3BUTHE YMEHHUM OOBACHSATh U OLIEHUBATH SIBJICHUSI OKPY>KAOIIETO
MHpa KUBOW MPUPOALI HAa OCHOBAaHWM 3HAHWKW M OIBITA, TOJYYCHHBIX IPH
M3y4EeHUH OWOJIOTHUH;

dbopMupoBanue y oOydJaromuxcsi yMEHHM WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHWNA B TMPAKTUYECKON ISSITEIHPHOCTH YEJOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUITUMHCKHUX TEXHOJOTHIA B arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOSKIEHHOCTH B BO3MOJKHOCTH IMO3HAHUSI YEJIOBEKOM >KUBOU
MPHUPOIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHSI K HEH, COOIIOIEHUS STUIECKUX
HOPM TIPU MIPOBENECHUN OMOJOTUIECKUX UCCIIEI0BAHUM;

OCO3HAHHME IIEHHOCTH OWOJIOTMYECKHX 3HAHWW [IJI1 TIOBBIMICHHUS YPOBHS
AKOJIOTUYECKOU KYIbTYPHI, 111 GOPMHUPOBAHUS HAYIHOTO MUPOBO33PEHHUS;

MIpUMEHEHHE MTPHUOOPETEHHBIX 3HAHUN M YMEHUH B MIOBCETHEBHOM JKU3HU IS
OIICHKH MOCJIEICTBHIA CBOEH ICATEIHHOCTH 110 OTHOIIEHHUIO K OKPYKAIOIIEeH cpee,
COOCTBEHHOMY 3JI0POBbIO, OOOCHOBAaHUE U COOJIOJCHHE Mep MPOPUIAKTHKH
3a00JIeBaHUI.

B cucteme cpennero oOmiero oOpa3oBanusi «buonorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI 00s3aTeNbHBIM YUEOHBIM MPEAMETOM, BXOJSAIINM B
cocTaB npeaMeTHo o0nacTh « EcTecTBeHHO-HAydIHBIC TIPEAMETHD.



Jlnst u3ydenusi OMoJIOTuy Ha 6a30BOM yPOBHE CPEIHEr0 00IIIer0 00pa3oBaHMs
otBoautcs 68 wacos: B 10 kimacce — 34 gaca (1 gac B Hegemo), B 11 kmacce — 66
yaca (1 gac B Henero).



COAEPXAHUE OBYYEHUA

10 KJIACC

Tema 1. buosorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
IPYTUMH €CTECTBEHHBIMU HayKaMH, Gpuiocoueid, STUKON, SCTETUKONW U MIPaBOM.
Poms Owonormm B (opMHpOBaHMM COBPEMEHHOW HAyYHOW KapTHHBI MHpA.
Cuctema OMOJOTUYECKHUX HAYK.

Metop1 TO3HAHMS )KUBOU IPUPOIbI (HAOIIOIEHIE, SKCTIEPUMEHT, OTTMCaHUE,
W3MepeHue, KinaccuduKamus, MOJIeTUPOBaHNEe, CTaTUCTHYECKas o00padoTka
JTaHHBIX ).

JdeMoHCcTpanuu:

[Hoptpersr: Y. lapsun, I'. Mennens, H. K. Konbnos, /[[xx. Yorconn ®@. Kpuk.

Tabnump! 1 cxembl: «MeTo bl TO3HAHUS JKHBOW TIPUPOIBD».

JlabopaTopHble U NpaKTHYECKHE PadOTHI:

[lpaktnueckass padotaNe 1. «Vcmonb30BaHue pa3NUYHBIX METOAOB MPHU
M3y4YEHUHN OMOJIOTUUECKUX 0OBEKTOBY.

Tema 2. /KuBble cCHCTEMBbI M X OPraHU3 AU,

Xusble cucTembl (0MOCUCTEMBI ) KaK MPEeAMET U3yueHust onosorun. OTimyue
KUBBIX CUCTEM OT HEOPTAHUYECKOW MPUPOIBL.

CBolicTBa OMOCUCTEM U UX pa3HOOOpa3ue. YpOBHU OpraHU3alMi OUOCHUCTEM:
MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHW3MEHHbBIN, MOMYJISIIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIIEHOTUUECKHIT ), OnOoChepHBI.

JdeMoHcTpanum:

Tabmuier u cxembl: « OCHOBHBIE TTPU3HAKH KU3HWY, « YPOBHU OpTaHU3AINH
KUBOU MPUPOJIBD).

OO6opynosanue: mojenb Mojekyisl JTHK.

Tema 3. XuMn4ecKknii COCTAB M CTPOCHHE KJIETKH.

XAMUYECKUNA COCTaB KIIETKA. XUMHUYECKHE DJIEMEHTBHI: MaKpODJIEMEHTHI,
MHKpPODJIEMEHTHI. Boja 1 MUHEpaNbHBIE BEIIECTBA.

OyHKIMM BOJABI M MHUHEPAIBHBIX BEIIECTB B KieTke. l[lompaepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHue 6enkoB. AMUHOKUCIIOTHI — MOHOMEPHI OEIIKOB.
HezameHnumbie 1 3aMEHUMbIE aMUHOKHUCJIOTHI. AMUHOKHCJIOTHBIN COCTaB. YPOBHHU
CTPYKTYpbl OENKOBOM MOJIEKYNbl (TIEpBUYHAs, BTOPHUYHASA, TPETHUYHAs U
YeTBEpTUYHAsL CTPYKTypa). XUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
(GyHKIMH OENKOB.

depMeHTHI — OuoJsiorudyeckue Kataimszatopbl. Ctpoenue depMmeHTa:
aKTUBHBIN 1LEHTp, cyOcTpaTHas creuupuyHocts. KodepmeHnTsl. Butamussb.
OTinuuus GepMEHTOB OT HEOPTAHUYECKUX KAaTaTM3aTOPOB.



VYrmeBonpl: MOHOcaxapuabl (TJIFOKO3a, pubo3a W AE30KCHpH03a),
aucaxapuipl  (caxapos3a, JaKTo3a) M TOJMcaxapuabl (Kpaxmas, TIUKOTEH,
nemnono3a). buonorndeckue GyHKIMH yTIIEBOIOB.

Jlunuasl:  Tpuraunepuasl, ¢ochomunuabl, crepounsl. ['uapodunbHO-
ruipodoOHble cBoiicTBa. buonorunueckue ¢GyHkuu JunuaoB. CpaBHEHHE
YTJIEBOJIOB, OCJIKOB U JIMMUI0B KaK UICTOYHUKOB YHEPTHUHU.

Hyxnennossie xuciotel: JHK wu PHK. Hykneotnnsr — MoOHOMeEpHI
HyKJIEMHOBBIX KUCIOT. Ctpoenue u pynkuuu JJHK. Ctpoenue u ¢pynxinun PHK.
Bunst PHK. AT®: ctpoenue u GyHKIUU.

[uTonorusa — Hayka o kierke. KierouHas reopus — npumep B3auMOIeHCTBUS
uaei 1 pakToB B HAYYHOM MO3HAHUHU. METO1bl U3yUYEHUS KIIETKH.

Knerka kak wnenoctHasd >xuBas cuctema. OOmme NpU3HAKKA —KIETOK:
3aMKHyTasi HapyxHasi memOpana, Mojekyisl JJHK kak renermueckuii ammapar,
CHUCTEMa CUHTE3a Oerka.

Tunsl KJIETOK: 3yKapuoOTHYecKas H Mpokapuotuueckas. OcoOeHHOCTH
CTpOCHHsI MPOKapUOTHIECKON KieTku. KierouHnas ctenka Oakrepuit. CTpoeHHe
AYKapUOTHYECKOW KJIeTKH. OCHOBHBIE OTIMYUSL PACTUTEILHOW, >XKMBOTHOW H
IPUOHOMN KIICTKH.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOUHAsl CTEHKA, MIMKOKAIMKC, UX
dbynkun. [Tnasmarndeckas MmemOpana, e€ cBoiicTBau pynkuuu. [luromnazma u eé
opradouasl. OgHoMmemOpanasie opraHouabl kiaerku: JIIC, ammapar ['ombmxw,
m30CcoMBl. [loJlyaBTOHOMHBIE OPTraHOWABI KIETKH: MUTOXOHJPHUH, TUIACTHJIBI.
[IpoucxoxaeHne MUTOXOHAPUN W TacTua. Buawsl mmactun. HememOpanHbIC
OpTAHOUIBI KIETKH: PUOOCOMBI, KIETOYHBIN IIEHTP, IEHTPUOJH, PECHUYKH,
KryTuKd. OyHKIMY OPraHOUIOB KIIETKU. BKiroueHus.

Anpo — perynsTopHbIil eHTp KieTku. CTpoeHue sapa: saepHas 000Ji0vKa,
KapHOIUIa3Ma, XPOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcrOpT BELIECTB B KIIETKE.

JdemMoHcTpanuu:

[Toptpersl: A. JleBenryk, P. I'yk, T. IlIsann, M. IlIneiinen, P. Bupxos, Jx.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panxmmn, K. M. bap.

Huarpammel:  «PacnpeneneHue XUMHYECKHMX DJIEMEHTOB B HEXHUBOU
npupoae», «PacrpeneneHne XMuMU4eCKUX 3JIEMEHTOB B )KUBOM IPUPOIE.

Tabmuel 1 cxembl: «llepronnueckas TadbiMUIa XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHue MoJieKyIbl BOAbD», «bruocunres 6enkay, « CTpoeHue MOJIEKyJIIbl OeNKay,
«Ctpoenue depmentay, «Hyknennossie kuciaotel. JTHK», « CTpoeHre Mosekybi
AT®», «CTpoeHHne 3yKapHOTUYECKOU KIEeTKN», « CTpOEHHUE KUBOTHOM KIIETKW,
«CtpoeHue pacTuTeNbHOM KIEeTKN», «CTpOoeHHEe NPOKAPUOTHUECKON KIETKN»,
«CTtpoeHue sapa KIEeTKn», « YTIeBOAbD, «JIumuasn».



OOopynoBaHHE: CBETOBOW MHMKPOCKOI, OOOpYAOBAaHHWE I IPOBEIACHUS
HaOJIIO/IEHNH, M3MEpPEHUM, SKCIEPUMEHTOB, MHKpPOTpENnapaTbl pPacTUTENbHBIX,
KUBOTHBIX M OAKTEPHUATbHBIX KIIECTOK.

JlabopaTopHble U NpaKTHYeCKHE PadOTHI:

JlabopatopHast pabota Ne 1. «l3ydeHuwe KaTaIMTHUYECKOW AKTUBHOCTH
dbepMeHTOB (Ha TpUMEpEe aMUIa3bl WM KaTajla3hl)y.

JlabopatopHast pabGota Ne 2. «l3ydyeHue CTpoeHHsS KIETOK pPacTEHUH,
KUBOTHBIX M OaKTEpui IMOJ MUKPOCKOIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OTIMCaHUE.

Tema 4. /KusHenesiTeJJbHOCTh KJICTKH.

OOMeH BellecTB, WM METa00aM3M. AcCUMIIALNS (TUTACTUYECKU OOMEH) U
JUCCUMMJISILIASL  (SHEPTETUUECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO TMpollecca
MeTabosim3Ma. PoJib 3aKOHOB COXpaHEHHs BEILECTB M YHEPTrUUM B MOHUMAHUU
MeTaboJIM3Ma.

Tuner oOMeHa BelecTB: aBTOTPO(HBIN U TeTepoTpodHbIiA. Poib ¢pepmMenToB
B OOMEHE BEIIECTB U NMPEBPAILCHUU YHEPTUU B KIIETKE.

®otocunte3. CBeroBas W TemMHOBas ¢a3pl (QorocuHTe3a. Peakiumn
doTtocunteza. DddexkTuBHOCTH hoTOCHHTE3a. 3HAUCHNE (DOTOCUHTE3A JJISI )KU3HU
Ha 3emJye. Biusaue ycrnoBuii cpeasl Ha POTOCHHTE3 U CIIOCOOBI TIOBBIIIEHUS €TI0
MPOJYKTUBHOCTH Y KYJbTYPHBIX PACTEHUH.

XemocuHTe3. XEMOCHUHTE3UPYIOIHE OakTepuu. 3HaYeHHE XeMOCHHTE3a IS
KU3HU Ha 3emIIe.

DHepreTuueckuii oOMeH B KJeTke. PaciieruieHue BEIIeCTB, BBIACICHHE U
aKKyMYyJHpPOBaHHE »JHEPrMM B KJIETKE. OTalbl HHEPreTHUYEecKOro oOMeHa.
['mukonmu3. bpoxenune u ero Buabsl. KuciaopogHoe OKHCIEHUE, WA KJIETOYHOE
JbIXaHUE. OkuciuTensHOe dbochopunupoBaHue. Db dekTUBHOCTD
AHEPreTUYECKOro 0OMeHa.

Peakiun wmatpuuHoro cunte3a. ['enernueckas wundopmarnus u JIHK.
Peanmuzanus reHernueckod mHGOpMalUM B KIETKE. [ €HETUYECKUN KO M €ro
cBoiictBa. Tpanckpunuus — matpuunblii cuate3 PHK. Tpancusius — 6uocunres
Oenka. Ortanbl TpaHciasiuuu. KoaupoBanue amuHOkucaoT. Poss pubocom B
OuocuHTe3e Oeka.

Hexnerounsie popMmsbl xxu3HU — BUpychl. Mctopus otkpsitus Bupycos (/. 1.
NBanoBckuii). OCOOEHHOCTH CTPOEHUSI U IKU3HEHHOTO IMKJIa BHUPYCOB.
bakreprnodaru. bose3nn pacTeHMil, XUBOTHBIX U YEJIOBEKA, BbI3bIBAEMBIC
Bupycamu. Bupyc ummyHonedurura yenoseka (BUY) — Bo3oyaurens CIINa.
OOparnHass ~ TpaHCKpuIuusi, peBepTraza W  wuHTerpasa. lIpodwunaktika
pacmpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHCcTpanum:



IToptpetsi: H. K. Konsuos, [. Y. Banosckuii, K. A. Tumupszes.

Tabmumpr u cxembl: «Tumbl nutanusy, «Metabommzm», « MUTOXOHIPHSY,
«DHepreTnyeckuii ooMen», «Xioporiacty, «Potocunted», «Ctpoenue JJHK»,
«Ctpoenue u pyHKUMOHUPOBaHUE reHay, « CuHTe3 Oenka», «[ eHeTnyeckuit Ko,
«Bupycsl», «bakrepuodarmn», «Ctpoenue u xu3HeHHbIN 11K Bupyca CIIN/a,
Oaxrepuodara», «Perummkanus JJHK».

O6opynosanue: Moaenu-anmmkanuu «Yasoenue JJHK u Tpanckpumnuums,
«buocunres 6enkay, «CtpoeHue KieTkn», Moaenb cTpykrypsl JTHK.

Tema S. PasMHoOKeHNe 1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslid 1UKA, WM >KU3HEHHBIM LUK KiIeTku. MHTepdasza u Mutos.
[Iponecchl, mpoTtekaromme B uHTep(daze. Pernmkanusa — peakiuss MaTpUYHOTO
cunte3a JIHK. Ctpoenue xpomocoMmM. XpOMOCOMHBIH Ha0Op — KapHUOTHIL
JMmionaHeli W TalvlOUJHBIA  XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUIBbI.
[MuTonornyeckue OCHOBBI PA3MHOXKEHUS W HHAUBUAYAIBHOTO Pa3BUTHUSA
OPTraHU3MOB.

Henenne knerkn — muro3. Ctaauu murosa. Ilpoueccel, npoucxoasimme Ha
Pa3HBIX CTAAUAX MUTO3a. bHOIOrMYECKNA CMBICI MUTO3A.

[IporpamMmmupyemasi THOEIH KJIETKH — arlomTO3.

®dopMbI pa3MHOKEHHS OPTAaHU3MOB: OecTosioe U ToJioBoe. Byl 6ecriosioro
PAa3MHOXKEHUA: JEICHHE HAABOE, IOYKOBAaHWE OJHO- W MHOTOKIETOYHBIX,
CropooOpazoBaHue, BEreTaTUBHOE pa3MHOKeHHe. VICKyCcCTBEHHOE KIIOHHUPOBAHHE
OPraHU3MOB, €r0 3HAYEHUE JIJISI CENEKIIUHU.

[losoBO€ pa3zMHOKEHHUE, €T0 OTIIMYHUS OT OECIOIOTO.

Meiio3. Cranuu meito3a. IIponecchl, mpoucXoasiMe Ha CTaaUsIX MeHo3a.
IToBenenue xpomocom B Meio3ze. KpoccuHropep. BHOJOTHMUECKUI CMBICT H
3HAYEHHUE MEN03a.

['amerorenes — mpouecc 0Opa30BaHUS MOJIOBBIX KJIETOK Y >KHUBOTHBIX.
[losioBBIE K€TE3bl: CEMEHHUKU U sIMYHUKUA. OOpa3zoBaHHe U pa3BUTHE TOJIOBBIX
KJIETOK — raMeTr (CrepMaTo30u[, SHIEKIEeTKa) — CIepMaroreHe3 W OBOIEHES.
OcoOEHHOCTH CTpOEHUS SAMLEKIETOK U CcrepMaTo30ua0B.Omiog0TBOPEHHUE.
[TapTeHorenes.

NunuBunyanbHoe pa3BuTHe (OHTOTEHE3). OMOpPHOHAILHOE Pa3BUTHE
(3MOpuorenes). DTanbl SMOPHUOHAIBHOTO Pa3BUTHUSL Y TO3BOHOYHBIX KUBOTHBIX:
npoOisieHue, racTpymanus, opraHoreHe3. [loctamOpuonansHoe pasutue. Tumsl
NOCTAMOPHOHAIILHOTO Pa3BUTHUS: MpsiMOe, HenpsiMoe (JIMYUHOYHOE). BnusiHue
cpenbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIEC BHI3BIBATh BPOKAEHHBIC
YPOJCTBA.

Poct u pazButue pactenuii. OHTOreHe3 LIBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHU, CTAIUU PA3BUTHSL.



JdeMoHCcTpanuu:

Tabmuupel u cxembl: «DOpPMBI Pa3MHOXKEHHS OpPTraHU3MOBY», «JlBoitHOE
OIUIOJOTBOPEHUE Y I1IBETKOBBIX pacTEeHHi», «BereratnBHOe€ pa3MHOKEHHE
pactenmit», «J/lenenue xnerku Oaktepuity, «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounsiii ik, «Pemmkanus JHK», «Mutosy,
«Meno3sy, «IIpsMoe u HenpsAMoOe pa3BUTHEY, «]'aMEeTOreHe3 y MIEKOTTUTAOIUX U
4yeJnoBeKa», « OCHOBHBIE CTaIMU OHTOTECHE3ay.

OOopynoBaHue:  MHKpPOCKOI,  Mukpomnpenaparbl  «CrepMaTro30ubl
MJIEKOTIUTAIOLIEr0», «SIUIEKIIeTKa MIIEKOTIMTAaoIIEro», « Kapuoknnes B KIETKax
KOpEIIKa JIyKa», MarHUTHas MO/Ie/Ib-allUIMKalus «/lenenue KIeTKn», MOJIElb
JTHK, Mmonenb meradazHoil XpOMOCOMBI.

JlaGopaTopHble M NpaKTHYECKHE PAadOTHI:

JlabopatopHas pabota Ne 3. «HabOmomeHue mMuTOo3a B KIETKaX KOHYHUKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPEMapaTaxy.

JlaGoparopHast pabota Ne 4. «M3yueHue CTpOCHHS TOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENaparax».

Tema 6. HacjieACTBEHHOCTh U HN3MEHYUBOCTH OPraHNU3MOB.

[Ipenmer u 3amaun reHeTuku. ictopus pa3BuThs rTeHETUKU. PoJib iutonorun
¥ SMOpPHOJIOTUN B CTAaHOBJCHUU TEHETHKHU. BKiag poCCHICKUX M 3apyOeKHBIX
VU4E€HBIX B pPa3BUTHE TEHETHKH. MeToabpl TeHeTHKH (THOPHIOIOTHYECKUH,
IUTOTEHETUYECKUWM, MOJIEKYJIIPHO-T€HETUYECKUIT). (OCHOBHBIE TI'€HETUYECKHE
NMOHATUA. ['eHeTuYecKkasi CUMBOJIMKA, UCIIOJIb3yeMas B CXeMaxX CKpEIMBaHUH.

3aKOHOMEPHOCTH HAcJIeJOBaHMs MPU3HAKOB, ycTaHOBJIEHHbIE ['. MeHnenem.
MonHorubpuaHOE CKpEIIMBaHWE. 3aKOH €IMHOOOpa3usi THOPUIAOB IEPBOTO
nokoyieHus. I[IpaBwiio JOMUHUpPOBaHUS. 3aKOH PAaCIICIJIEHUS MPU3HAKOB.
['unore3a ynctoTel ramer. [lojIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JlurubpugHoe  CKpelMBaHWE. 3aKOH  HE3aBUCHMMOTO  HaCJeIOBaHUS
MpU3HAKOB. [luTOTeHETHYECKHE OCHOBBI  JUTHOPUIHOTO  CKpEIIMBAHUS.
Ananmsupyroniee ckpemyBanue. Vcrnoap30BaHNe aHAIU3UPYIOLIETO CKPEIMBAaHUS
JUIsL OTIPEJIEICHUsI TEHOTHUIIA OCOOU.

CuenneHHoe HacienoBaHue mpu3zHakoB. Pabora T. Moprana mno
CIICTUICHHOMY HAaCJIEIOBAaHUIO T€HOB. HapyllieHne cliemnieHrusl TeHOB B PE3YyJIbTaTe
KPOCCHHIOBEpa.

XpOMOCOMHAas1 TEOpUSI HACTEICTBEHHOCTH. | eHETUUECKUE KAPTHI.

I'enernka mosa. XpoMOCOMHOE OIPEIEICHHUE MOJIA. AYyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOTaMeTHble W TeTeporaMeTHble OpraHu3Mbl. HacnenoBanue
MIPU3HAKOB, CUEIUICHHBIX C MOJIOM.

N3menunBoCTh. BU1bl ©I3MEHYMBOCTH: HEHACJIEAICTBEHHAS U HACJICACTBEHHAS.
Poms cpenpl B HEHACHEACTBEHHOW  M3MEHUMBOCTH.  XAPAKTEPHUCTHUKA



MO IH(PUKAITMOHHO M N3MEHYUBOCTH. BaprarimoHHbIN psiT 1 BapHallMOHHAS KpHUBas.
HopMma peakiuu npusHaka. KoinyecTBEHHbIE M KAaUECTBEHHbBIE NMPU3HAKUA U UX
HopMa peaknuu. CBoMcTBa MOAN(DHUKAITMOHHON N3MEHYUBOCTH.

HacnenctBenHasi, uiam reHoTUNUAYecKas, U3MEHYMBOCTb. KomOuHaruBHas
U3MEHUYUBOCTh. Mei03 U TMOJOBOM TmpollecC — OCHOBA KOMOWHATMBHOM
U3MEHYHUBOCTH. MyTanimoHHas \3MEHUYMBOCTh. Kiaccudukaims Mytaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U NpuurHbI MyTauuid. MyTtareHHbie (pakTophbl.
3aKOH rOMOJIOTHYECKHUX PSJIOB B HacjeIcTBeHHOM n3MenunBocty H. . BaBunoga.

BHesnepHast HaCIeICTBEHHOCTh U U3MEHYHUBOCTb.

I'enernka yenoseka. Kapuotun uenoBeka. OCHOBHBIE METOJABI T'€HETUKU
YeJI0BEKA: TCHEaJI0T Y EeCKUM, OJIM3HEIOBRIN, IUTOTCHETUY €CKUI, OMOXUMHUYCCKUH,
MOJIEKYJIIPHO-T€HETUY ECKUM. CoBpeMeHHOE OIIpEAEIICHUE FE€HOTHUNA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHKE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOUIBIO
[I[IP-ananu3a. HacnmencTBeHHble 3a0o0JjieBaHUS 4YEJIOBEKA: T'CHHBIC OOJIE3HH,
00JIe3HN C HACJIEICTBEHHOUN MPEApacioyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HU.
Comarnyeckue MW TreHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpuHIMIBI
310pOBOro 00pa3a kKu3HH, TUarHOCTUKH, TPO(PUIAKTUKY U JICUCHUSI T€HETUIECKUX
Oone3neil. Meanko-reHeTH4ecKkoe KOHCYJIbTUPOBAaHUE. 3HAUEHHE MEIUIIMHCKOM
IEHETUKH B MPEJOTBPAIICHUY U JICUEHUH T'€HETUYECKUX 3a00JIEBaHUI YEOBEKA.

JdeMoHCcTpanuu:

IToptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBunos.

Tabmumpr wm  cxeMbl: «MOHOTHOpUAHOE  CKpEINMBAaHUE W €0
HUTOTEHETUYECKAsE OCHOBa», «3aKOH pAacUICIUIEHUS M €ro IUTOTEHETUYECKas
OCHOBa», «3aKOH YHUCTOTHI Tamer», «JurubpunHoe  CKpenmBaHuey,
«IluToNOrMYEeCKUEe  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBaHUSA», «Meho3y,
«B3anmopencTBre aUIENbHBIX T'E€HOBY», «l'€eHeTM4YecKue KapThl pacTEHUH,
KUBOTHBIX U 4elloBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJEIOBaHUS,
CLEIUIEHHOTO ¢ TMoJioM», «KapuoTumel YenoBeka W KUBOTHBIX», «Buubl
M3MEHUMBOCTHY, «MoaudukaoHHas U3MeHYUBOCTh», «HacnenoBanue pesyc-
daxTopa», «['eHeTuka rpymni KpoBu», « MyTalqmoHHass K3MEHYHUBOCTbY.

O6GopynoBanue: MojAenu-anmMKaiu «MOHOTHOPUIHOE CKpELMBaHUEY,
«Henonnoe pomuHupoBaHue», «JurubpuaHoe ckpenmBanuey», «llepekpéct
XpOMOCOM», MHUKPOCKON M MuUKpormpenapar «Jpo3oduna» (HopMa, MyTaiuu
(opMBI KPBUILEB U OKpACKU Temna), repOapuii «I'opox moceBHON.

JlaGopaTopHble M NpaKkTHYecKHe padoThI:

JIaGoparopHast pabota Ne 5. «3yuenue pe3yabTaroB MOHOTHOPUIHOTO U
TUTHOPHUIIHOTO CKPEIIMBAHUS y IP030(UIIbl HA TOTOBBIX MUKPOIIpENaparaxy.



Jlabopatopnas padota Ne 6. «3ydenne MoauduKamoHHON N3MEHYUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO PsAA U BAPUALMOHHOU KPUBOW.

Jlabopatopnas paborta Ne 7. « AHanmm3 myTaruii y Apo30¢Guisl Ha TOTOBBIX
MUKpOTIpenaparax.

[Ipaktnueckass pabora Ne 2. «CocTaBieHHEe W aHAIU3 POJOCIOBHBIX
YEJI0BEKaAY.

Tema 7. Cesexknus oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknus Kak Hayka W IpoILecC. 3apOkKICHUE CENEKIHNU U JIOMECTUKAIIUS.
Yuenne H. WM. BaBunoBa o0 1eHTpax NPOUCXOXKACHUS U MHOTrooOpaszus
KyJIbTYPHBIX pacTeHHH. LIEHTpbl MPOUCXOKAEHUS TOMAIHUX XKUBOTHBIX. CopT,
MOpoJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CelIeKIMU. MaccOoBbI U HHAWBUYaJIbHBIN OTOOPHI B
CENICKIIMM PACTECHUM M KUBOTHBIX. OILIEHKa 3KCTepbepa. bIM3KOpOICTBEHHOE
CKpeuBaHue — HHOpuAuHr. Yucrtas muHusg. CKpelMBaHUE YHUCTHIX JIMHHM.
['erepo3uc, wmm rubpugnas cuia. HepoacTBeHHOe CKpelmBaHUe — ayTOPHIIMHT.
OtpanénHass ruOpunmu3amuss U €€ ycnexu. VICKYyCCTBEHHbIM MyTareHes u
NOJy4€HUE TOJUIIONAOB. JlOCTHXKEHUSI CEJIeKIUU PpACTEHHM, MXUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpUs. DTarbl
co3nanus pexkomOuHanTHOM JIHK m TpaHcreHHpix opranm3moB. Kierounas
nHxeHepus. Knetounsie KyJIbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTCHUM.
KnonnpoBanue BBICOKOMPOIYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPTraHU3MOB.
Oxoyoruyeckue W ITHUeckue  mpobsembl. ['MO -  reHeTmuecku
MOIU(UIIMPOBAHHBIE OPTAHU3MBI.

JlemoHcTpanuu:

[Toptpers: H. U. Baunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHoB.

Tabmuupsl U cxembl: kKapTa «LleHTpbl NPOUCXOXKAEHUS U MHOTo0Opa3zus
KYJbTYPHBIX pacTeHu», «llopoabl JOMaIHUX )KUBOTHBIX», « COpTa KYJIbTYPHBIX
pactenuit», « Otnanénnas rudbpuauzanus», «Pabotel akagemuka M. @. MiBaHoBay,
«IMomumnonausi», «OOBeKkTbl OuoTexHONOTUW», «KIleTOuHble KyJIbTYypbl U
KJIIOHUpOBaHHue», « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O06opynoBaHue: MyJISIKU IJ10J10B U KOPHEIUIOA0B JUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHuil, repoapuii « CeabCKOXO3SMCTBEHHBIE PACTEHUS .

JlaGopaTopHble M NpakTHYecKHe padoThI:

OkcKypcusa«OCHOBHBIE METOAbl M JOCTHXKEHHUS CEJEKIUH pPacCTEHUN MU
YKUBOTHBIX (Ha CENEKIIUOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA ~ y4acTOK, B TEIJIMYHOE XO3SMCTBO, JabopaTtopuio
arpOYHMBEPCUTETA WM HAYYHOTO LIEHTPA)».



11 KJIACC

Tema 1. IBoJIIOIMOHHASA OHOJIOTHSL.

[Ipennockiku BO3HUKHOBEHHS HBOJIIOIMOHHON TEOPHUH. DBOJIIOIMOHHAS
Teopust U €€ MecTo B OuoJsioruu. BivsiHMe 3BOIOIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUH U IPYTHX HaYK.

CBugerenbcTBa 3BOMOUMU. [lasleOHTONOTHYECKUE: TOCIEN0BATEIbHOCTD
MOSIBJIEHUS] BHUJOB B MaJ€OHTOJIOTUYECKON JIETONHCHU, MNEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cxoacTBO U paznuuue ¢ayH u (HIop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTUUECKUE: CXOJICTBA M Pa3aUuusl SMOPUOHOB pa3HbIX BUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, AHAJOTUYHBIE,
pyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX IyTeH y BCEX
OPTraHUu3MOB.

OpomounoHHas Tteopus Y. Jlapsuna. Ilpennochulku BO3HUKHOBEHMS
napBUHU3Ma. JIBrKyle Cuibl 3BOIOLMHM BUAOB 1O JlapBuHY (M30BITOUYHOE
Pa3MHOKEHHUE MIPU OIPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHA N3MEHUYUBOCTD,
00pb0Oa 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bomonuu (CTI) u e€ 0CHOBHBIE OJIOKEHHUS.

MuxkposBomonus. [Tomynsinus Kak eIMHUIA BUa U SBOJIIOLIUH.

JIBmwxymme cuiibl ((pakTOpBI) SBOMIOIMK BHIOB B TIpUpoae. MyTallnOHHBIN
MpoIecC U KOMOMHATUBHAS M3MEHYMBOCTH. [lomymsiiimoHHBIE BOJHBI U Apend
reHoB. M3omsiums u Murpanus.

EctectBennsiit otO0Op — Hampasistonmii (akrop sBooruu. Dopmel
€CTECTBEHHOTO 0TOOpa.

[IpucnocoOIeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BoolMH. [Ipumeps
MPUCTIOCOOJICHUH Y OpraHu3MOB. ApoMoph 036l U UANOATANITAIINH.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHOBHblE (HOpPMBI
BHUJI000pa3zoBaHus: reorpauueckoe, 3KOJIOTHUECKOE.

MakposBosonusg. PopMbl  3BOJIIOLUMU:  (PUIETHUECKasi, JIMBEpreHTHas,
KOHBEpIreHTHasl, napaienbHas. HeoOpartuMocTh 3BOJIOLMH.

[IpoucxoxkaeHne oT HeCNEUAIM3UPOBAHHBIX NPEaKoB. [Iporpeccupyromas
crienuanu3anys. AnanTuBHas paguanus.

JdeMoHcTpanum:

[Hoptpersr: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, @. Mromep, A. H. CeBepuos.

Tabnuup! u cxembl: «Pa3BuTHE OpraHuvYecKoro Mupa Ha 3emiiey, «3ap O IbIIIn
NO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeonrtepukcy, «Dopmbl  OoppOBI  3a
cymecTBoBaHue», « EcrecTBeHHBIN 0TOOPY», « MHOTOOOpa3ne COpTOB pacTCHUI»,
«MHoroobOpa3ue  mopoa  JKHMBOTHBIX»,  «llomymsamum»,  «MyTtarmoHHas



M3MEHUHMBOCTEHY», «ApoMopdoss», «anoamantammm», «O0mas aereHepanus,
«IBmkymme cuibl sBoonMM», «Kapra-cxema wmapmpyra nyremectBus Y.
JlapBuna», «bopr0a 3a cymectBoBanue», «IIpucrnocoOIeHHOCTh OPTaHU3MOBY,
«I"eorpadguueckoe BUI000pa3zoBaHue», « IKOJIOTHUECKOE BUI000pa30BaHHEY.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3UYHBIMH THUIAMH OKPAaCKH,
Ha0Op IJIOJIOB U CeMsiH, KoJuleKius «lIpuMepsl 3alMTHBIX MPUCTIOCOOJICHUN Y
AKUBOTHBIX», MOJieNb «OCHOBHBIE HAMpAaBJICHUS SBOJIOLUNY, 00BEMHAsT MOJENb
«CTpoeHue roJJOBHOr0 MO3ra IMo3BOHOYHBIXY.

buoreorpaduueckas kaprta wmupa, Kowiekuus «DopMbl COXpPaHHOCTH
HCKOIIAEMbIX JKMBOTHBIX M pacTeHui», Monaenp ammmkanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenaparel «Pa3Burne HacekoMmoro», «Pa3Burne
JSTYUIKW», MUKponpenapar «po3zoduna» (HopMa, MyTauuu GOpMbl KPBIILEB U
OKpacKH Tena).

JlaGopaTopHble M NpaKTHYECKHE PadOTHI:

JIaGoparopHast pabota Ne 1. «CpaBHeHue BUAOB MO MOP(OJIOrHUECKOMY
KPUTEPHUIO».

JlaGoparopnast pa6ota Ne 2. «Onmcanue npucmocoOJIeHHOCTH OpraHu3Ma
€€ OTHOCUTEIIBHOTO XapaKkTepay.

Tema 2. Bo3HNKHOBeHHUE U Pa3BUTHE KU3HU Ha 3emule.

JloHay4YHbIE TPEACTABICHUS O 3apOXKIACHHUM >XKU3HW. HaydHble TUIoTe3bl
BO3HUKHOBEHUS KH3HM Ha 3emiie: aOMOTEeHe3 M TMaHCIepMUs. XUMHUYecKas
ABOJIOIMS. AOMOTEHHBIN CUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCHEepUMEHTATLHOE MTOATBEPIKICHUE XUMUYECKOU 3BOTIOMY. HavaibHbIe 3Tamnsl
ouosiornueckoi sBomonuu. ['unoreza PHK-mupa. ®opmupoBanre MmeMOpaHHBIX
CTPYKTYp ¥ BO3HHUKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIIOLUS.
@OopMHUPOBAHKE OCHOBHBIX TPYMI KUBBIX OPTAHU3MOB.

Pa3zButue xxu3uum Ha 3emuie mo spaMm U nepuoaam. Karapxei. Apxelickas u
nporepo3oiickas dpbl. [lameosolickas »spa u €€ MNEepUOIbI: KEeMOPUMCKUIA,
OPIOBUKCKUH, CUITyPUHUCKUH, IEBOHCKUN, KAMEHHOYT'OJIbHBIN, IEPMCKUMU.

Me3so30¥cKas 3pa U €€ Nepruoibl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaiiHo3oiickass 3pa U €€ mnepuobl: MAJCOTCHOBBIM, HEOTrCHOBBIN,
AHTPOTIOTCHOBBIN.

XapakTepucTrKa KJIMMAara ¥ reoJorudecKux npoueccoB. OCHOBHBIE ATalbl
ABOJIOIUM PACTUTEILHOIO M KUBOTHOTO Mupa. ApoMop(do3bl y pacTeHHil H
KUBOTHBIX. ll0siBIIEeHME, pacuBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cuctema OpPraHMYEeCKOTO MHpa Kak OTpakeHue 5Borouuu. OCHOBHbBIE
CHCTEMATHYECKHE IPYNIIbI OPTAHU3MOB.



DBOIONYS YENIOBEKA. AHTPOIOJIOTHS KaK Hayka. PazButue npencTaBieHuil o
MIPOUCXOXKIECHUN YeloBeKa. MeTtoabl u3ydeHus aHTponorene3a. CxXoAcTBa H
pa3IM4Ms YEIOBEKA U KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHUE YEIIOBEKA.

HBmxynme  cuwisl  (paktopel)  aHTpomoreHe3a.  HacnencTBeHHas
U3MEHUYUBOCTh M €CTECTBEHHbIH 0TOOp. OOIecTBEHHBIM 00pa3 KHU3HH,
U3TOTOBJICHHE OPYAUM TPY/Ja, MBILUIEHUE, PEYb.

OCHOBHBIE CTaAUU U BETBU 3BOJIFOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
ymensli, YenoBek npaAMoxonAnmi, YenoBek HeaHIepTaIbCKHUM, YenoBek
pa3yMHbIi. Haxonku HMCKOMaeMbIX OCTaTKOB, BpEMs CYIIECTBOBaHMs, 001acTb
pacrpocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAUsL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME  pachl:  €BPOINEOUIHAS
(eBpasmiickas), HErpo-aBCTpajloOMJHas  (PKBATOpPUAIIbHASA),  MOHIOJIOMHAS
(a3marcko-aMepuKkaHcKas). UepTel  NPUCIOCOOJIEHHOCTH — NpelCTaBUTEIEH
YEJIOBEYECKUX PAC K YCJIOBHUSAM CYLIECTBOBaHMs. ENMHCTBO 4YenOBEYECKUX pac.
Kpuruka pacuzma.

JleMmoHcTpanum:

[Toptpersi: @. Penu, JI. Ilactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupl u cxembl: «Bo3nukHosenune CoiHeyHO# cucTeMBI», «Pa3Burue
OpraHnyeckoro mupa», «PacturenbHas knertka», <« KuWBOTHas KIeTKay,
«IIpokapuotnyeckas kierka», «CoBpeMEHHas CUCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHHE AHATOMHUYECKUX YEPT CTPOCHUS YENOBEKAa M YEJIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAaJCOHTOJIOTHYECKUX HAXOJOK TMPEAKOB
COBPEMEHHOTO YEJIOBEKa», «JlpeBHenmme moan», «lpeBHue moam», «llepBbie
COBPEMEHHBIE JIIOAN», «HETOBEUECKHUE PACHI».

OGopynoBanue: wmymspku — «lIpoucxoxaenue  yenoBeka»  (OFOCTHI
aBCTPAJIOINUTEKA, MUTEKAHTPOIA, HEaHJEpTalblla, KPOMaHbOHIIA), CJENKH WU
M300paKEHUS] KaMEHHBIX OpPYJMH MEPBOOBITHOTO YeENOBEKa (KaMHHU-UYOIIEPHI,
pyowmna, ckpebsia), TreoXpoHoJIorhdyeckas Talbnuia, KOJUeKIMs «DOopMbI
COXPaHHOCTHU MCKOIAEMBbIX JKUBOTHBIX U PACTCHUN.

JlaGopaTopHble U NpaKTHYECKHE PAadOTHI:

[IpakTrueckas padota Ne 1. «M3yueHre uCKomaeMbIx OCTaTKOB PACTEHUHN U
KUBOTHBIX B KOJUICKLIUSX).

DKCKypcus «DBOJIIOLMS OPraHUYeCKOro Mupa Ha 3emuie» (B €CTECTBEHHO-
HAY4YHBIN MM KPAaeBEIUECKUN My3ei).

Tema 3. Opranu3Msbl U OKpYXawINAs cpeaa.

DKOJIOrus Kak HayKa. 3ala4yu ¥ pa3Jienbl SKOJIOTuU. MeToabl SKOJIOTMYECKUX
UCCJIENOBAaHUM. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YETIOBEKA.



Cpenpl oOuTaHusi OpraHM3MOB: BOJIHAsI, HA3€MHO-BO3/YIIIHASI, TIOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonoruyeckue ¢axktopsl. Krmaccudukanus skojgoruyeckux (HakTopos:
abuoTthyeckre, OWOTHUYECKHE U AaHTPOIOTeHHbIE. JleCTBUE HSKOJOTHUECKUX
(bakTOpOB Ha OPTAHU3MBI.

Abuotnueckue (HakTophl: CBET, TEMIIEPATYpa, BIAKHOCTh. DOTONEPUOAN3M.
[IpucniocoGnenus OpraHU3MOB K JIEUCTBHIO aOMOTHUYECKHX  (DAaKTOPOB.
buonornueckue puTMmsl.

buotnueckue  (dakTopsl. Bunpl  OMOTHYECKHMX  B3auMMOJEHCTBUIAL:
KOHKYPEHIIUSI, XUIIHUIECTBO, CUMONO03 U ero (opMsl. [lapazutusm, koonepauus,
MyTyallu3M, KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HelTpam3M. 3HaueHHEe OUOTHYECKUX B3aUMOJECUCTBUN JJI CYIIECTBOBAHUS
OpPTAaHMU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEepUCTUKU mnomysinud. (OCHOBHBIE IOKa3aTeIH
HNOMYJISIUN: YUCIEHHOCTh, IJIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, IMPHUPOCT,
Murpanusi. JJuHaMuKa YucIeHHOCTH MOMYJISIUN U €€ peryJisiusl.

JdeMoHCcTpanuu:

[Toptpetsr: A. 'ymbonsar, K. @. Pynbe, O. ['ekkensb.

Tabmuuer u cxemsl: kapTa «lIpupoansie 30ub1 3emmm», «Cpeasl 0OUTaHUA
opranuzmoBy», «Poronepuoausm», «llomymsiuum», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTH MOMYJISIIUU HHPY30puu-Tyhenbkny, «lluiessie nenu».

JlabopaTopHble U NpaKTHYECKHE PadOThI:

Jlabopatopnas padota Ne 3. «Mopdonorunueckne 0COOCHHOCTH PaCTEHUHN U3
Pa3HBIX MECT OOUTAHUSD.

JlaGoparopnas pa6ota Ne 4. « Bnusinue cBera Ha pOCT U Pa3BUTUE YEPEHKOB
KOJIEyCa).

[paxTrueckas pabota Ne 2. «IToacuér MIOTHOCTH MOMYJISALIMNA pa3HbIX BUIOB
pacTEeHUIN.

Tema 4. Cool01ecTBa ¥ IKOJIOTHYECKHE CUCTEMBI.

CooOmiecTBO Opranu3mMoB — O0uoneHo3. CTpyKTypbl OHOLIEHO3a: BUIOBas,
MPOCTpPAaHCTBEHHAas1, Tpoduueckas (mumeBasi). Bunbl-nomuHantel. CBs3UM B
OMOoI1IeHO3E.

Dxonorudeckue cucteMbl (3Kocuctemsbl). llonstue 00 »skocuctemMe u
ouoreoneHo3e. DOyHKIHMOHAIbHBIE KOMIOHEHTBl JKOCHUCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, pelyLeHTbl. KpyroBopOT BELIECTB U IOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (muiueBbie) ypPOBHU SKOcHCTeMBl. [luieBbie Lenu U CeTH.
OcCHOBHBIE MOKa3aTelnd HSKOCHUCTEMBI: Omomacca, MPOAYKIUS. DKOJIOTHYECKHUE
NUpaMUIIB: TPOIYKIIUH, YHUCIEHHOCTH, Ouomacchl. CBOWCTBAa HSKOCHUCTEM:
YCTOMYUBOCTh, CaMOperyssinus, pazputue. Cykieccus.



IIpupoanble 3KOCUCTEMBI. DKOCUCTEMBI 03€pP U pEK. DKOCUCTEMA XBOWHOTO
WJIA IIUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE  YKOCHUCTEMBI. ATPOIKOCHUCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruueckoe u Xx0351MCTBEHHOE 3HAYEHUE arpOIKOCHUCTEM U YPOOIKOCUCTEM.

buopaznoobOpazue kak ¢akTop yCTOHUMBOCTU 3KOocUcTeM. CoxpaHeHHe
OMOJIOTHUYECKOT0 pazHOOOpa3us Ha 3eMiie.

VYuenne B. W. Bepuaackoro o 6uocdepe. ['panuiibl, coctaB U CTpYKTypa
ouocdepnl. Kupoe BemiectBO U ero (pynkiuuu. OcoOeHHOCTH OHOCheEephl Kak
rI00aNbHOM SKOCHCTEMBbI. JlMHAMMUECKOE paBHOBECHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoThsl BemecTB 1 OMOr€0OXUMUYECKHUE LMKIIbI 3JIEMEHTOB (Yriepoa,
a3zota). 30HaIbHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYILIN.

UYenoBeuecTBO B OMochepe 3emiin. AHTPOINIOTreHHbIE U3MEHEHUs B Onocdepe.
['moGanbHbIE SKOIOTUYECKUE TTPOOTIEMBI.

CocyiecTBOBaHUE IPUPOJIbI U YEJI0BEYECTBA. Coxpanenue
O6ropazHooOpa3us Kak 0CHOBa ycToiunBocT 6Mocepbl. OCHOBA PalMOHAILHOTO
YIPaBIEHUs TPUPOJHBIMU pECypcaMHM M HX HCNOJb30BaHUE. JlOCTHKEHUs
OMOJIOTUH U OXpaHa MPUPOBI.

JdeMoHCcTpanuu:

IToptpetsr: A. Ix. Tencou, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmumpr u cxembl: «lIumeBsie nenmm», «BHONIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie cooOmectBay, «llenu muTanus», «IKoJOrHYecKas MHUPAMHIIAY,
«buocdepaun yenopex», « IKOCUCTEMA IMUPOKOJIUCTBEHHOTO JIeCa», « IKOCUCTEMA
XBOMHOTO Jjeca», «buoneno3 Bomoéman, «ArpoieHo3», «lIpuMepHbie
AHTPOIIOTEHHBIE  BO3JECUCTBUSA HA Npupony», «BaxkHeWlme HWCTOYHUKU
3arps3HEHUS BO3/yXa U IPYHTOBBIX BOI», «llouBa — BakHeENIIas COCTABIAIOMIAA
ouocheprl», «DakTophl Aerpaaanuu nousy, «llapaukossiil a3ddext», «DakTopsbl
PaauOaKTUBHOTO 3arpsisHeHus Ouocdepb», «OOmas cTpykrypa Ouocdepni»,
«PacnpocTpanenue xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouochepsl»,
«KpyrosopoT yriepona B 6uocdepe», « Kpyropopor azora B npupoe».

O6opynoBanue: Mojenb-anmmkanus « TunuuHble OMOLIEHO3bI», repoapuii
«PacturenbHble CO001IECTBA», KOJUIEKIIMU «bruoneHo3», « Bpeaurenn BaxHeHImx
CEINbCKOXO3SIICTBEHHBIX KYJIbTYp», TIepOapuM M KOJUIEKIMH pPacTeHUH U
KUBOTHBIX, MPHUHAJJIEKAIIME K PA3HBIM AKOJOTMYECKUM TpylIaM OJHOTO BHUA,
Kpacnas kuura Poccuiickoit @enepanuu, H300paKeHUsT OXpPaHSAEMbIX BHUIOB
PacTEeHHUI U )KUBOTHBIX.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOT'PAMMEBI 110
BMOJIOTMN HA  BA3OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHUA

Cormacao ®I'OC COOQO, ycraHaBnMBalOTCS TpeOOBaHHS K pe3ylbTaram
OCBOEHHMS OOy4YalONIMMHCS MPOrpaMM CpEeAHero oO0mero o0pa3oBaHUS:
JMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS NpeaMera «buomorus»
BBIJICTICHBI CIICAYIOIIUE COCTABJISIONINE: OCO3HAHUE 00YUJAIOIIUMHICS POCCHIUCKOM
rpaXXJaHCKOW MIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOINPENCICHUIO, HAIMYWEe MOTHUBAlMM K OOYYEHHIO OHOJIOTHH,
IIeJICHAIIPaBIIEHHOE Pa3BUTHE BHYTPEHHUX YOSXKICHUN JIMYHOCTH HA OCHOBE
KITFOUEBBIX IEHHOCTEH M HMCTOPUYECKUX TPAAUIMNA Pa3BUTUS OUOJOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh 00YYalOIMMXCsl PYKOBOJACTBOBATHLCS B CBOCH
JNEATEIbHOCTH 1EHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MNPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO O00pa30BaHMs, HAJIMYHE HKOJOTHUYECKOTO MPaBOCO3HAHMS,
CIIOCOOHOCTU CTaBUTh LIEJU U CTPOUTH KU3HEHHBIE TUTAHBI.

JIMYHOCTHBIE PE3YJIbTATHI OCBOCHHUS NpeaMeTa « buonorus» nocTurarrcs B
€IUHCTBE Y4YE€OHOW U BOCHHUTATEIHHOW JEITEIILHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMH POCCUNCKUMU COLMOKYIIbTYPHBIMU, UICTOPUYECKUMU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTAMHU, NMPUHSATHIMU B OOIIECTBE MPaBWIAMU U HOpMaMU
MOBEJICHUS W CHOCOOCTBYIOT MpOIlECCaM CaMOTIO3HAHMs, CaMOBOCIUTAHUS U
CAMOPAa3BUTHS, PA3BUTUSA BHYTPEHHEHW TMO3WUIMU JIMYHOCTH, NATPUOTU3MA,
YBOXEHHUS K 3aKOHY U MPABOMOPSAKY, YEIOBEKY TPY/Ja U CTAPIIEMY MOKOJIECHUIO,
B3aMMHOTO YBa)KEHUsI, OEPEKHOTO OTHOIIECHUS K KYJIbTYpHOMY HACJIEAUIO U
TpaAUIMSIM MHOTOHAIIMOHAILHOTO Hapoaa Poccuiickont denaepanuu, npupoae u
OKpPY>KaroIlIen cpee.

JIngaHOCTHBIE pe3yJabTaThl OCBOCHHS Yy4eOHOTO mpenMera «buomorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTB U CIIOCOOHOCTH 00 YYaIOIIUXCs PYKOBOJICTBOBATHCS
copMupOBaHHOW BHYTPEHHEH MO3UIMEH JMIHOCTH, CUCTEMOM IICHHOCTHBIX
OpPHEHTAIMi, TO3WUTHUBHBIX BHYTPEHHHX YOSXKICHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIeCcTBa, pacHIMpeHUe KU3HEHHOTO
OTbITa U OTBITA JEATEIIbHOCTH B MPOIIECCE peaTu3alliid OCHOBHBIX HAINPaBJICHUM
BOCIUTATEIbHOM JEITEIbHOCTH, B TOM YHCJIC B YaCTH:

1)rpaskiaHCKOro BOCIIUTAHUS:

c(opMUPOBAHHOCTH I'PAKTAHCKOM MO3UIMK 00 YU AIOIIEr0Cs KaK aKTUBHOTO U

OTBETCTBEHHOTO 4JIEHA POCCUHCKOTO OOIIeCTBa;



OCO3HAaHHE CBOWX KOHCTUTYIIMOHHBIX TpaB W O0O0SA3aHHOCTEH, YyBaKCHHE
3aKOHa W MPaBOIOPSIIKA,;

FOTOBHOCTh K COBMECTHOW TBOPUYECKOW MAEATEILHOCTH NPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYeOHBIX U MO3HABATEILHBIX 3a/1a4, BHITIOJTHCHUH
OMOJIOTUUECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTh OMPEACNATh COOCTBEHHYIO IIO3HUIIMIO TIO OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHATD €€;

YMEHHE YYUTHIBATh B CBOUX JECHCTBUSX HEOOXOIMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS JIIOJIEN C pa3HBIMU YOSKICHUIMU, KYJIbTYPHBIMU IIECHHOCTSIMU U
COIMATBHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IPOILIECCE COBMECTHOTO BBIMOJHEHHS
y4eOHbIX, TO3HABATEJILHBIX M MCCJEAOBATENbCKUX 3aj7a4, YBAXUTEILHOTO
OTHOIIEHHUS K MHEHHUIO ONMOHEHTOB NPU OOCYXIEHUH CIIOPHBIX BOIMPOCOB
OMOJIOTMYECKOTr0 COJIEPKAHMUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JIESITENBHOCTH;

2) IAaTPHOTHYECKOr0 BOCIIMTAHMSA:

copMUpPOBAHHOCTH POCCHUICKOH TPaKIaHCKOU WUJICHTUYHOCTH,
MaTpUOTU3MA, YBAXKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH MEpE.
Ponunoi, ropaoctu 3a cBOM Kpail, CBOIO PoanHy, CBOW SI3bIK M KYJIbTYPY,
MPOLUIOE U HACTOSIIEE MHOTOHAMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHHE K TPUPOJHOMY HACJIEAUIO U MAMSITHUKAM MPUPOJIbI,
nocTuxeHusaM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHMCKHX YYEHBIX B CTAHOBJICHHE WU
pa3BUTHE OWOJIOTHH, TMOHMMaHWS 3HAYEHWUsS OWOJOTHM B TMO3HAHUU 3aKOHOB
MIPUPOIBI, B )KMU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaerHas yoeXIEHHOCTh, TOTOBHOCTh K CIyXeHHio M 3amnmre OTedecTna,
OTBETCTBEHHOCTH 3a €ro CyAn0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUKMCKOTO HAPOa;

c(opMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHUBAaTh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACHh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JUYHOTO BKJIa/a B MOCTPOCHUE YCTOMYUBOTO OYIYIIIEro;

OTBETCTBEHHOE OTHOIIEHNE K CBOMM POJUTENSIM, CO3/IaHUIO0 CEMbH HA OCHOBE
OCO3HAHHOTO TMPHUHATUA LEHHOCTEW CEMEWHOW MKU3HU B COOTBETCTBHHM C
TpaguuusiMu HapoaoB Poccuu;

4) 3cTeTHY€CKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYIECKOTO TBOPUECTBA, CIIOPTA, TPY/1a, OOIIIECTBEHHBIX OTHOIICHUH;



MOHUMAaHHUE IMOIMOHATIHLHOTO BO3/ICHCTBHSI )KUBOU MTPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BUJIAX MCKYCCTBA, CTPEMIICHUE
IPOSBIIATH Ka4eCTBa TBOPYECKOM JIMIHOCTH;

5) ¢uzuveckoro BocnuTaHusi, GopMUPOBAHUS KYJIbTYPHI 310POBbS U
IMOIHOHAJBLHOTO 0JIATOMOJTYIHA:

MOHMMAaHWE W pealn3alus 37J0pOBOTO W 0Oe3omacHOro obOpasa KHU3HU
(310poBOE  MUTaHHWE, COOJIIOJICHWE TUTHEHUYECKUX TMpaBUJI U HOPM,
cOalaHCHPOBAHHBIH PEKHM 3aHATHH W OTABIXa, pEryisipHas (u3nUIecKas
AKTUBHOCTB), OCPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3HUECKOMY U IICHXUICCKOMY 3/I0POBBIO;

MOHUMAHWE IICHHOCTH TIPaBWJI WHIWBHIYAILHOTO W KOJUICKTUBHOTO
0€30MacHOr0 TMOBEACHHS B CUTYAIUAX, YTPOKAOIIMX 3JOPOBBIO U )KU3HU JIFOICH;

OCO3HaHME TMOCJICACTBUN U HEMPUATHS BPEIHBIX MPUBBIYEK (YHIOTpEOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYPCHHUSA );

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYZly, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYAOJIO0NE;

FOTOBHOCTh K AKTHUBHOW JESATENBbHOCTH TEXHOJOTHYECKOM W COLMAIBHOU
HaMpPaBJICHHOCTH, CTIOCOOHOCTh MHUIIMHPOBATh, INIAHUPOBATh M CAMOCTOSITEIILHO
BBITIOJIHATH TaKyIO JIEATETbHOCTB;

HMHTEpPEC K Pa3IMIHBIM cepam nmpodecCHuOHAUTLHON ASSITENLHOCTH, YMEHUE
COBEpIIaTh OCO3HAaHHBIM BBIOOp Oyaymeld mnpodeccud W peaTn30BBIBAThH
COOCTBEHHBIC )KH3HECHHBIC TIJIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHWIO W CaMOOOpPa30BAHHMIO Ha
MPOTS)KEHUU BCEU KU3HU;

7) 3KOJIOTHYECKOI0 BOCIIUTAHUSA:

9KOJIOTHYECKH IIeJiccoO00pa3HOe OTHOIICHWE K NPHUPOJie KaK HCTOYHHUKY
KU3HHA Ha 3eMIie, OCHOBE e€ CyIIIECTBOBAHUS;

MOBBINIICHHE YPOBHS S3KOJIOTMYECKON KYyJIbTYpHI: NPHUOOPETCHHE OIIbITa
IUTAHUPOBAHUS TOCTYIIKOB M OIEGHKH WX BO3MOXHBIX IOCJICACTBHNA IS
OKPY2Karollen CPe/ibl;

OCO3HaHME TJOOATHLHOTO XapakTepa JKOJOTHYECKHX MPOOJIeM U MyTeH WX
peIIeHus;

CITOCOOHOCTh HCTIOJIb30BaTh MPUOOpPETaeMble MPU HU3YYECHUH ONOJIOTHH
3HAHMSI M YMEHHUS TPHU PEIICHWH TpoOJieM, CBS3aHHBIX C PalMOHATbHBIM
NpUPOIONIONB30BaHUEM  (COOMIOACHWE TIpaBWJI TOBEACHWS B  TPHPOJIE,
HampaBlIeHHBIX Ha COXPaHEHHWE PABHOBECHs] B JKOCUCTEMAaX, OXpaHy BHUJOB,
AKOCHCTEM, Ouochepshl);



AKTUBHOE HENPHUATHE JICUCTBUW, NPHUHOCAIIMX BPEH  OKPYKAOUIECH
MPUPOJHON cpene, yMEeHHEe MPOTHO3UPOBATh HEOJArONPUSITHBIE SKOJOTUYECKHUE
MOCJIE/ICTBUS NMPEANPUHUMACMBIX ICUCTBUI U NMPEIOTBpALATh UX;

HaJIMYME PA3BUTOTO IKOJOTUYECKOI0 MBIIIICHUS, SKOJIOTUYECKON KYJIbTYPHI,
OIIbITa NEeATEIbHOCTH DKOJIOTUYECKOU HaNpaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATHCSI UMW B ITO3HABATEILHOM, KOMMYHHKATUBHON U COLMAIILHOU
MPAKTUKE, TOTOBHOCTHU K YYaCTUIO B IPAKTUYECKOM JIESITEIbHOCTH IKOJIOTUYECKOM
HaITPaBJIEHHOCTH;

8) HueHHOCTH HAYYHOT 0 MO3HAHMS:

c(hopMHPOBAHHOCTb MHMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOT'O Ha JIMAJIOTE
KYJIbTYp, CIIOCOOCTBYIOIIEIO OCO3HAHUIO CBOET0 MECTA B MOJIMKYJILTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M UMTATEIbCKOM KYJbTYPbl KaK CpPEACTBa
B3aUMOJCUCTBUSA MEXIY JIOJbMU U O3HAHUS MUPA;

NOHUMaHWE CHEUPUKH OWOJOTHM Kak HayKW, OCO3HaHHS €€ poiu B
dbopMUPOBAaHUHN PAINMOHATHHOTO HAYYHOTO MBIIDICHUS, CO3/IaHUU IEJI0CTHOTO
NpEACTaBICHUSI 00 OKPYXAIOUIEM MHUPE KaK O €IWHCTBE MPUPOJIbI, YETOBEKA U
o01IecTBa, B TMO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHUH MpoOseM
COXpaHEHHUsI MPUPOJHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHUW JJII COBPEMEHHOW IMBWIIM3AIINH:
obecTieueHrss HOBOTO YPOBHSI Pa3BUTHS MEAUIIMHBI, CO3JaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pelIaTh PecypcHble MPOOJEMbl  Pa3BUTHUSA
YeJI0BEYECTBA, TIOUCKA MyTeH BHIXOAa U3 TJI00ATbHBIX 9KOJIOTHYECKUX MPOOIIEM U
obecmieueHuss  mepexoja K YCTOMUMBOMY  Pa3BUTHIO,  pallMOHAIbHOMY
UCIIOJIb30BaHUIO TPHUPOJHBIX PECYPCOB U (POPMHUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJyYEHUH OHMOJOTMYECKUMX 3HAaHUH B IENAX
MOBBINIEHUST OOIIEed KyJIbTyphl, €CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH, Kak
COCTaBHOW 4acTH (PyHKIMOHAIBLHON IPaMOTHOCTH OOydaromuxcs, GopMupyeMon
MpY U3yYEHUH OMOJIOTHUH;

MOHUMAaHWE CYIIHOCTH METO/I0B MO3HAHMS, UCHOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTM UCIOJb30BaTh IOJydaeMble 3HAHUA U1 aHaU3a MU
00BSICHEHUS SIBJICHUI OKPYXAIOLIETO0 MUPa U MPOUCXOAIIMX B HEM W3MEHEHUH,
yMEeHHME JellaTh OOOCHOBAaHHBIC 3aK/IIOUEHHMS HAa OCHOBE HAay4YHBIX (DaKTOB H
UMEIOIIMXCS TAHHBIX C LENbIO MOJTYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HMCIOJIb30BaTh OUOJOTUYECKUE 3HAHUS JJIs
pelieHus mpo0JeM B pealbHbIX )KU3HEHHBIX CUTYaIUSX;

OCO3HAHUE LICHHOCTH HAy4YHOW AEATEIBbHOCTU, TOTOBHOCTHb OCYUIECTBIISATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AEATEIbHOCTh MHIANBUYAIbHO U B TPYIIIIE;



TOTOBHOCTh W  CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO U
caM000pa30BaHMI0, K AKTUBHOMY IIOJy4ECHHUIO HOBBIX 3HAHHWW 1O OWOJIOTHH B
COOTBETCTBHH C JKU3HECHHBIMH ITOTPEOHOCTIMH.

METAIIPEAMETHDBIE PE3YJIBTATDBI

MeranpeametHsle pe3yiabTaThl OCBOEHHs yueOHoro npeamera «buomorus»
BKJIIOYAIOT: 3HAuYMUMble [JJIs1 (OPMUPOBAHUS MHPOBO33PEHUS O0O0YYaArOIIMXCS
MEXIUCLIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOILEHAyYHbIE MMOHATHUS, OTPAXKAIOIIUE
[EIOCTHOCTh HAYYHOM KapTUHBI MHUpa M cHeuuduky METONOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHs, SIBIECHHUE, MIPOIIeCC,
CHUCTEMAa, HAy4YHBIN (haKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
ucclieioBaHue,  HAONOJeHUE, WU3MEpPEHHE, OKCIEPUMEHT U  JPYTux),
yHHUBEpCallbHbIE Yy4eOHble JeWcTBUS (TIO3HABATENIbHbIC, KOMMYHUKATHUBHBIE,
PEryJISITUBHBIE), obecnieunBarone dbopmupoBaHue (yHKIMOHATBHOM
rPAaMOTHOCTH W  COUMAIBHOW KOMIETEHIMUOOYYAIOUMXCA, CIOCOOHOCTD
00yyJaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCIUIUIMHAPHBIE,
MUPOBO33PEHUECKUE 3HAHWSA M yHHUBEpCAIbHbIE yueOHblE JEHCTBUA B
[I03HABATEJIbHON U COLMAIILHOUN IIPAKTUKE.

MeranpenMeTHbIE pe3yJIbTaTbl OCBOEHHUS IMPOTpaMMbl CPEIHEro OOIIEro
00pa3oBaHus 1OJHKHBI OTPaKaTh:

OBianeHne  yHMBEpPCAJbHBIMH  Y4eOHBIMH  TO3HABATEJbHBIMH
JeNMCTBUSIMM:

1)0a30Bble JornyecKue aeicTBUSI:

CaMOCTOSITEIbHO  (OpMYJIMpOBaTh M aKTyaJU3UpOBaThb  Mpolsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHWU 3HAHUW NPUEMBI JIOTUYECKOTO MBIILICHUS
(aHanm3a, CMHTE3a, CPpaBHEHUS, Kiaccu(ukauu, 0000ImeHus ), paCKphIBaTh CMBICIT
OMOJIOTUYECKUX MOHATUH (BBIACIATh UX XapaKTE€pHbIE MPU3HAKU, YCTAaHABIMBATD
CBSI3H C IPYTUMU TIOHITHSIMH);

OTNpENeNsITh LEIM JeSTENIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH HUX
JTOCTUKEHHSI, COOTHOCUTH PE3YJIbTAThI IEATEIHbHOCTHU C MOCTABICHHBIMU IEISIMU;

MCIIOJb30BaTh OMOJIOTUUECKUE TTOHATHS 11 OObsICHEHUS (DAKTOB U SIBJICHUM
YKUBOU IIPUPOJIBI;

CTPOUTH JIOTUUECKUE PaCCYXICHUS (MHAYKTUBHBIC, JEIYyKTUBHBIE, [0
aHAJIOTUH), BBISBISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUMS B PacCMaTpUBAEMBbIX
ABJICHUAX, (POPMYIUPOBATh BHIBOJbI U 3aKIIIOYECHUS;

MPUMEHATh  CXEMHO-MOJIEJIbHBIE  CpelcTBa Ui MPEACTaBICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOILLIEHHI B M3y4aeMbIX OMOJIOTUUECKUX OOBEKTAX, a



TAKK€ MPOTUBOPEYMII  Pa3HOTO  POJA, BBISBIEHHBIX B  Pa3jIMYHBIX
MH()OPMAITMOHHBIX HCTOYHUKAX;

pazpabaThiBaTh IUIAH PEIICHUS MPOOJEMbI C yU4ETOM aHaIM3a WMEIOIINXCS
MaTepUaIbHbIX U HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B 1€ TENHHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHbTATOB
LEJSIM, OIIEHUBAaTh PUCKH MOCJICACTBUN €SI TEIHHOCTH;

KOOPJAMHUPOBATH M  BBINOJHATH PabOTy B  YCJIOBHUSAX PEaTbHOTIO,
BUPTYAIHLHOTO U KOMOMHUPOBAHHOT'O B3aWMOICUCTBUS;

pa3BHUBaTh KPEATUBHOE MBIILICHUE MPU PEIICHUU KU3ZHEHHBIX TTPOOJIEM.

2)0a30Bble HCCIe0BaTEIbCKUE 1€UCTBUA:

BJIQJICTh HABBIKAMU Y4€OHO-UCCIIEIOBATEILCKOM U MMPOEKTHOM JIEITEILHOCTH,
HaBBIKAMM  pa3peuieHus MpoO0JeM, CIOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY MOUCKY METOI0B PEIICHUS MTPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJ0B MO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHbIE BUABI JEATEILHOCTH MO TMOJIYYEHUIO HOBOIO
3HAHUS, €r0 HWHTEpHpETaluH, MNPeoOpa30BAHUI0 M TMPUMEHEHUIO B Y4YEOHBIX
CUTYaITUsAX, B TOM YHCJIE ITPU CO3JaHUH YIEOHBIX U COIUATLHBIX TPOEKTOB;

(bopMHUpOBaTh HAYYHBIN THIT MBIIIICHHS, BJIQJCTh HAYYHOU TEPMHUHOJIOTHUEH,
KIIFOUEBBIMU MOHATUSIMU U METOJIaMU;

CTaBUTh W (GOPMYIHPOBaTH COOCTBEHHBIC 3aJauWl B 00pa30BaTeIbHOU
NEATEIbHOCTH U JKU3HEHHBIX CUTYALUSX;

BBISIBJISITH TPUYUHHO-CJICICTBEHHBIE CBSI3U M AaKTyaJM3UpOBaTh 3ajavy,
BBIJIBUTaTh TUINOTE3y €€ PEIICHUS, HAaXOAUTh apTyMEHThI JJIsI JOKa3aTelbCTBa
CBOMX YTBEPKICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHHUS;

AHAIM3UPOBATH TOJYYECHHBIE B XOJE PEUICHUS 3aJadyu PeE3yJbTaThl,
KPUTUYECKHU OLIEHUBATh UX IOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCJIOBHUSIX;

JlaBaTh OIICHKY HOBBIM CHUTYaIUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATH IIeJICHANPABICHHbIA TOUCK TEpPEeHOCa CPEACTB M CIOCOOOB
JEeUCTBUS B IPO(ECCUOHATBHYIO CPEY;

yMETh TNEPEHOCUTh 3HAHUS B MO3HABATEILHYIO M TMPAKTUYECKYHO 00JIacTu
KU3HENEATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTaTh HOBbIC WJICU, MPEAJiaraTb OPUrMHAIbHBIE TOJAX0/Ibl U PELICHMUS,
CTaBUTh POOJIEMBI U 33J]a4H, JOMYCKAIOIINE aJIbTEPHATUBHBIC PEIICHUS.

3) padorta c undopmanueii:

OPHUEHTHUPOBATHCS B PA3IMIHBIX HCTOUYHHUKAX MHPOpMAIHH (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOW JMTEparype, OHOJOTHYECKUX CIIOBapsAx U
CIIPaBOYHWKAX, KOMIBIOTEPHBIX 0a3ax MaHHbBIX, B VHTepHeTE), aHaIM3WpOBAThH



MH(POPMALIMIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHHUS, KPUTUYECKU OLICHUBATh
€€ TOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTE;

(dopMyIMpoBaTh 3anpPOCHl ¥ MPUMEHITH PA3IMIHBIE METOJIBI MIPU TIOUCKE U
oTOOpe OMOJIOTHYECKON MHpOPMAITUK, HEOOXOTUMOM JIJIsi BBITIOJIHEHUS YI€OHBIX
3amay;

npuoOpeTaTh OMBIT HKCIOJIb30BaHUS HH()OPMAIMIOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCTIOJIL30BAHHSI PA3INIHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITETIbHO ~ BBIOMpATh  ONTUMAIbHYIO (GOpMY  TIpeaCTaBICHUS
OounoJsiornueckoi nHpopmaluu (Cxembl, rpaduky, JUarpaMMbl, TaOJIUIbI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAY4YHBIM SI3bIK B KauecTBE CpEICcTBa MpH padboTe C
Ouosiornuecko uHPOpPMaALMEN: NPUMEHATh XUMHUYECKUE, (U3UUECKUE U
MaTEeMAaTU4YECKUE 3HAKU M CHUMBOJIBL, (hOpMyJibl, aOOpeBUaTypy, HOMEHKIATYDPY,
UCIIOJIb30BaTh U MpeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJIMUECKHE  CPEACTBA
HarJIsAHOCTH;

BJaZeTh  HABbIKAMHM  pAacloO3HaBaHWs M 3alUThl  HH(OpPMAIUH,
nH(pOpMAITMOHHON 0€30TIaCHOCTH JIMYHOCTH.

OBiajeHne yHHBePCAJIbHBIMM KOMMYHUKATUBHBIMH € CTBUSIMM:

1)o0menue:

OCYILIECTBIISITH KOMMYHUKAIIMH BO BceX cepax )KU3HHU, aKTUBHO Y4acTBOBATh
B JIMAJIOT€ WJIM JAUCKYCCHHU IO CYIIECTBY OOCYXaaeMoil TeMbl (YMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXJICHUS OTHOCUTEIHHO BBITIOJHEHUS IPEIJIaraeMoit
3a/1a4¥, YIYUTHIBATh HHTEPECHl M COTJIACOBAHHOCTDH MO3HIIUN IPYTrUX YIaCTHUKOB
JIMaJIorTa Wik JUCKYCCHHN);

pacrio3HaBaTh HeBepOalbHBIE CpeAcTBa OOIICHWS, IMOHUMATh 3HAYCHUE
COIMATIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CHUTYaITU,
YMETh CMATYATh KOH(IIUKTHI U BECTU TIEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMH CTIOCOOAMU OOIIEHUS] U B3aMMOJICHCTBUS, TOHUMATh
HaMepEeHUsI IPYTUX JIIOJIeH, MPOSBISTh YBAKUTEIHHOE OTHOIIIEHUE K COOECETHUKY
U B KOPPEKTHOU (hopme PopMyTHUpOBaTh CBOM BO3PAKEHUS;

pPa3BEPHYTO U JIOTHYHO M3JaraTb CBOIO TOYKY 3PEHUS C HCIIOJIb30BaHUEM
S3BIKOBBIX CPECTB.

2)coBMeCTHAS AeATEJbHOCTD:

NOHMMATh U UCIOJIb30BaTh NMPEUMYILIECTBA KOMAHIHOW U UHIUBUAYAILHON
paboThI P peIeHNH OUOIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOX0IUMOCTD
NPUMEHEHHS TPYMIOBLIX (JOPM B3aUMOJCHCTBUS NPH pEIICHUH yueOHOM 3a1a4u;

BbIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBUI C ydérom 0O0IIMX
MHTEPECOB U BO3MOKHOCTEH Ka)XI0T0 4JIeHa KOJUIEKTHUBA;



MIPUHUMATh LEIA COBMECTHOM JESATEIbHOCTH, OpPTraHU30BBIBATH U
KOOPJMHUPOBATh JEUCTBUA MO €€ NOCTHUKCHHIO: COCTABIATH IUIAH JCHCTBUM,
pacmpenensiTb pojii ¢ y4€TOM MHEHHM YYaCTHHUKOB, OOCYXAaTh pe3ybTaThl
COBMECTHOM pabOTHI;

OLIEHMBATh KA4E€CTBO CBOEr0 BKJI3Ja M KaXIOr0 yYAaCTHUKA KOMAaHIbl B
001t pe3ynbTaT no pazpadOTaHHBIM KPUTEPUSIM;

MpeayaraT HOBBIE TNPOEKTHI, OLEHUBATh HUAEH C IMO3WLHAA HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTHYECKOW 3HAYNMOCTH;

OCYIIECTBJIATH MO3UTHUBHOE CTPAaTErMUYECKOE TMOBEACHUE B PAa3IUYHBIX
CUTYalUsIX, NPOSIBISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHHe YHUBEPCAJIbHBIMHU PEryJATHBHBIMH AeHCTBUAMU:

1)camoopranusauus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS I BBISBICHHUS NOpoOJIeM U HUX
pEIICHUS B )KU3HEHHBIX U YUYEOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHWM IENEBbIE M CMBICIOBBIE
YCTAaHOBKM B CBOMX JEUCTBUAX M MOCTYINKAaX IO OTHOIIECHHUIO K KUBOU IPUPOJE,
CBOEMY 3J0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CAMOCTOSITENBHO OCYIIECTBIATH MMO3HABATEIbHYIO JIESITENbHOCTD, BBISIBISATh
MPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIC 33]1a41 B 00pa30BaTeIILHOM
JNEATEIbHOCTH U )KU3HEHHBIX CUTYalUsAX;

CaMOCTOATEIbHO COCTABISITh TUIAH pEIIeHUS MNpoOJeMbl ¢ Y4ETOM
MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHW M TIPEATIOYTCHHI;

JaBaTh OLICHKY HOBBIM CHUTYal[UsIM;

pacIMpsITh paMKU y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEATIOUTEHUH;

JienaTh OCO3HAHHBIN BBIOOD, apTyMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pEIEHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMHUPOBAHUIO M MPOSIBICHUIO MIMPOKOW 3PYIULIMU B
pa3HbIX O0O0JIACTSAX 3HAHWM, MOCTOSHHO NOBBIINIATH CBOW OOpa30BATENLHBIA U
KYyJIbTYPHBI YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISIM;

BJAJE€Th  HABbIKAMU  IIO3HABATEIbHOM  peQuiekcMM Kak  OCO3HaHUs
COBEPIIAEMBIX JCHUCTBUM W MBICIUTEIBHBIX IIPOLECCOB, UX pPE3YyJbTaTOB U
OCHOBAHMI, UCIOJIb30BaTh MPUEMBI PEPIIEKCUU IJIs OLIEHKU CUTYaIMH, BHIOOpa
BEPHOI'O PELICHHUS;

YMETh OLICHWBATh PUCKM M CBOEBPEMEHHO IPUHUMATH PEIIEHUA IO HX
CHUKEHUIO;



IIPUHUMaTh MOTUBBI M apryMEHTbl JPYIrUX IPU AHAIN3E pPE3yJbTaTOB
NEeATENbHOCTH;

3)npuHsaTHE ce0sl M APYrHUX:

MPUHUMATh Ce0sl, MOHUMAsi CBOM HEIOCTATKU U JOCTOUHCTBA;

MIPUHUMATh MOTHUBBI W apTyMEHThl JPYTHMX MpPU AaHAIU3E PE3YyJbTAaTOB
NEeATENbHOCTH;

NPU3HABaTh CBOE MPABO U IPABO JIPYrUX Ha OLIMOKH;

pa3BUBATh CIOCOOHOCThH MOHUMATh MUP C MO3UIUHU APYrOTO YeIoBeKa.

HNPEAMETHBIE PE3YJIBTATHI

[IpenmerHbie pe3ynabTarbl ocBoeHus nporpammbl COO mo Ouosioruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crienuduueckue 11 yaeoHoTo npenmera « buosorusn
Hay4YHbIC 3HAHMSI, YMEHHSI U CTIOCOOBI IEUCTBUI IO OCBOEHUIO, MHTEPIIPETAIINH U
npeoOpa30BaHUIO0 3HAHWUN, BUJbI IEATEIbHOCTH 0 MOJyYE€HUI0O HOBOT'O 3HAHUSA U
MPUMEHEHHUIO 3HAHUM B PA3JIMYHBIX Y4E€OHBIX CUTYyallUsX, a TaKXKE B PEaTbHbBIX
KU3HEHHBIX CHUTYyallUsAX, CBSI3aHHBIX C Ouojorueid. B mporpamme mpeamMeTHbie
pe3yAbTaThl MPEICTABIIEHBI 110 FOJaM 00yUYEHHUS.

[IpenmerHble pe3yibTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 10
Kaacce TOKHBI OTPAXKaTh:

Cc(hopMHUPOBAHHOCTh 3HAHUI O MECTE U POJU OMOJIOTHH B CUCTEME HAYYHOTO
3HAHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOH €CTECTBEHHO-
HAy4YHOU! KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHHUS, O BKIIA/E POCCUNUCKHUX U
3apyOexXHBIX y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (YHKIMOHAIHHOM
IPaMOTHOCTH Y€JIOBEKA JIJIS1 PELICHUS )KU3HEHHBIX 3a7a4;

YMEHHUE PacCKpbIBaTh COJEpXKaHWE OHOJOTUYECKUX TEPMUHOB M MOHSATHUI:
KHU3Hb, KJETKa, OpraHu3M, MeTradoym3M (OOMEH BelIeCTB U IMpEeBpallCHUE
SHEPIruu), TOMEOCTa3 (CaMOperyJisius), ypOBHEBAsS OpraHU3allusl dKUBBIX CUCTEM,
CaMOBOCIPOU3BEECHUE (PENPO YKL ), HACJIEACTBEHHOCTh, U3MEHYNBOCTD, POCT U
pa3BUTHE;

YMEHHME Wu3Jlarath OHOJIOTHYecKue Teopuu (KIeTOYHas, XPOMOCOMHas,
MyTallMOHHAasl, I[EHTpaJbHAasg J0TMa MOJIEKYJsIpHOW Owuosorun), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBunoBa) u ydenust (0 LeHTpax MHOTOOOpasus u
MIPOUCXOXKACHUS KyJIbTypHBIX pactenuit H. V. BaBunoBa), onpenensaTs rpaHuIibl
UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BJIAJeTh METOJIaMU HayYHOT'0 TIO3HAHUS B OMOJIOTHH: HAOJIOJEHUE U
ONMCAHUE >KUBBIX CHUCTEM, IMPOIIECCOB U SIBIICHUM, OpraHU3alus U MPOBEACHHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIJBI)KEHHUE  THUIIOTE3bl,  BBISIBJICHHUE
3aBUCUMOCTH MEXIY HCCIEIyeMbIMH BEIMYMHAMHU, OOBSICHEHUE MOIYYEHHBIX



pPe3yIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATHNA, TEOPUA U 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUY TOJYYCHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISTh CYIIECTBEHHBIE MPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U
9YKapUOT, OJHOKIETOYHBIX W MHOTOKIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
NpoIIecCOB: 0OOMEHa BEIIECTB W TPEBpAIICHHs] SHEPTUU B KIIETKe, (POTOCHHTE3A,
TUIACTHYECKOTO W DHEPTeTUYECKOTO OOMEHa, XeMOCHHTE3a, MHUTO03a, Meio03a,
OTUTOJOTBOPEHHS, Pa3MHOKCHHUS, WHAWNBUAYATHPHOTO pa3BHTHSA OpraHW3Ma
(oHTOTEHE3);

yYMEHHE TPUMCHSTHh TOJy4eHHBbIC 3HAHUS I OOBSICHEHHS OMOJIOTHICCKUX
MIPOIIECCOB U SIBJIICHUH, JUIA MPHUHITHS MPAKTHUYCCKUX PEIICHUI B MMOBCETHEBHOM
KHU3HU C 1ENbl0 obOecredeHns Oe30MacHOCTH CBOETO 3/J0POBbS U 3I0POBBS
OKPYXAIOIIHUX JIFOJIeH, COOII0IEHUS] HOPM I'PaMOTHOTO MOBEICHUS B OKP Y KaroIIen
OPUPOJHON cpezie, MOHMMAaHWE HEOOXOAUMOCTH HCIOJIb30BAHUS JOCTHKEHHI
COBPEMEHHOM  OMOJIOTMM M OMOTEXHOJOTMA  JJI1  PAalMOHAIBHOTO
PHUPOIOTIOIH30BAHUS;

YMEHHE peliarh »JJIeMEHTapHbIe TEHETHYECKHWE 3aJadd Ha MOHO- W
IUTHOPHUIHOE CKpEUMBAHKWE, CIICTUICHHOE HACIEAOBaHUE, COCTAaBJISITh CXEMbI
MOHOTHOPHITHOTO CKpPEIIMBAHUS JIJIsl TIPEACKa3aHus HACJICIOBAHUS MPU3HAKOB Y
OpPTaHU3MOB,;

YMEHHUE BBITIOJHATH JTAOOpaTOpHBIE W MPAKTHYECKHE PaboThI, COOIIFOIATH
MpaBwiIa Ipu padoTe ¢ yIeOHBIM | JJAOOPATOPHBIM 000PYI0BaHUEM;

YMCHHE KPUTHUYCCKH OICHMBATh M HWHTCPIPETUPOBATh HH(POPMAIIHIO
OMOJIOTUYECKOTO COJICPXAHUS, BKIIOYAIONIYI0 TICEBAOHAYYHbIC 3HAHHUS U3
Pa3IMYHBIX HCTOYHHUKOB (CPEICTBAa MACCOBOUM MH(OPMAIIMU, HAYIHO-TIOTYJISIPHBIC
Marepuaibl), 3TUYECKUE AaCTEeKThl COBPEMEHHBIX HCCIICIOBaHUN B OWOJIOTHH,
MEIUIIMHE, OUOTEXHOJIOTUH;

yMEHHUE CO3]/l1aBaTh COOCTBEHHBbIC IMUCHMEHHBIE W YCTHBIE COOOIICHUS,
0000111as1 OMOJIOTUYECKYI0 UH(POPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB, FPAMOTHO

WCIIOJb30BaTh NOHATUIHBIN anmapar OuoJI0TUH.

[IpeameTHbie pe3ynbTaThl OCBOCHUS yueOHOTro mnpeamera «buonorus» 6 11
Kaacce TOKHBI OTPaXaTh:

c(hopMHUPOBAHHOCTh 3HAHUI O MECTE U POJU OMOJIOTHH B CUCTEME HAYYHOTO
3HaHMSI ECTECTBEHHBIX HayK, B (POPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAYyYHOU! KapTUHBI MUpa U HAYYHOTO MHUPOBO33PEHHUSA, O BKIIA/JE€ POCCUNUCKUX U
3apyOESKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHH, (PYHKIHOHAIBHOM
IPaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHUE PacCKpbIBaTh COJEpXKaHWe OHOJOTUYECKUX TEPMUHOB M MOHSATHUI:
BUJI, TIOMYJIALMSI, TeHO(MOH/T, SBOJIOIKS, ABWKYIIHE CUJIbI ((PaKTOPHI) BOJIIOIINHY,
IPUCTIOCOOJICHHOCTh OPTAaHW3MOB, BU000Pa30BaHKe, IKOJIOTHIECKHE (PaKTOPHI,



HKOCUCTEMA, NPOJAYLEHTbl, KOHCYMEHTBI, DPEIYLEHThl, LENu MHUTaHUS,
AKOJIOTUYECKAs TupamMua, OnoreorieHo3, ouocdepa;

YMEHHE u3Jararb OWOJOTHMYECKHE Teopuu (PBOMIOLMOHHAs Teopus Y.
JlapBuHa, CUHTETHYECKas TEOPHUS OHBOJIOIUH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoxasimeBoro cxoactBa K. M. bapa, uepenoBanus TJIaBHBIX HampaBJICHUNA U
nyteit sBomonuu A. H. CeBeprioBa, yuenus o ouocdepe B. WM. Bepnaackoro),
OTIPEIEINSITh TPAHUIIBI UX IPUMEHIUMOCTHU K KUBBIM CUCTEMaM;

YMEHHUE BJIAJeTh METOJIaMU HayYHOT'0 TIO3HAHUS B OMOJIOTHH: HAOJIIOIEHUE U
ONMCAHUE >KUBBIX CUCTEM, NPOILIECCOB U SIBJIICHUM, OpraHU3alusi U NPOBEACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIJBW)KEHHWE  THUIIOTE3bl,  BBISIBJICHHUE
3aBUCUMOCTH MEXIY HCCJIEIyeMbIMH BEIMUYMHAMHU, OOBSICHEHUE MOIYYEHHBIX
Pe3yJIbTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX MOHSATUM, TEOPUNA M 3aKOHOB, YMEHUE
JieNaTh BBIBOJIBI HA OCHOBAHUM MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJIEIATh CYIIECTBEHHbIE NPU3HAKH CTPOEHUS OHOJIOTMYECKUX
0OBEKTOB: BHUJOB, MOMYJALMNA, MPOIYIEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOTreoIeHO30B M JKOCHCTEM, OCOOCHHOCTHM MPOIIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, ECTECTBEHHOTO 0TOOpAa, BUI000pa30BaHMUsI, MPUCTIOCOOICHHOCTH
OpTraHU3MOB, JIEHCTBUS SKOJOTMYECKUX (HaKTOPOB HA OPTraHU3MBI, MepeHoca
BEIIECTB M MOTOKAa SHEPTMU B DKOCHCTEMAaX, AHTPOINOTEHHBIX H3MEHEHHUU B
HKOCUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIHIECTB M OMOr€OXMMHYECKHX
IIMKIJIOB B Onocdepe;

YMEHHE TPUMEHITh MOJIy4YE€HHBbIE 3HAHUS IJI1 OOBACHEHHUS] OMOJOTHYECKUX
IIPOLIECCOB W SIBJICHUM, I NPUHATUSA NPAKTUUYECKUX PELICHUN B ITOBCEIHEBHOU
KU3HU C TENbI0 oOecrieueHus 0e30MacHOCTH CBOEro 3J0POBbS U 310POBbBS
OKPY’KaIOIIMX JIIO/IeH, COOJIOIEHHS HOPM I'PaMOTHOTO TIOBEICHUS B OKP Y KaIOILIEH
OPUPOJHON cpeje, MOHMMaHWEe HEOOXOJAMMOCTH HCIOJIb30BaHMS JAOCTHXKEHUMN
COBPEMEHHOM OMOJIOTUH AJIs1 PallMOHAIILHOTO MPUPOI0TOJIB30BaHUS;

YMEHHUE pellaTh 3JeMEHTapHble OMOJIOTMYECKUEe 33]]a4H, COCTABIATh CXEMBI
MepeHoca BEIIECTB U SHEPTUU B 3KOCUCTeMaxX (LIeTH MUTaHUs);

YMEHHE BBINOJHATH JIADOPATOPHBIE U IMpaKTUYECKUe pabdOThl, COOMIOAATH
npaBuia Mpu padboTte ¢ yueOHbIM U Ja00paTOPHBIM 000PYI0BaHUEM;

YMEHUE KPUTHYECKH OIIEHUBaTb W HWHTEPIPETUPOBATb HHPOPMALIHIO
OMOJIOTUYECKOTO COJEpKaHUsA, BKIIOYAIOUIYI0 IICEBJOHAYYHbIE 3HAHUS U3
Pa3MYHBIX ICTOYHUKOB (CpeICTBAa MACCOBOM MH(OPMAIINY, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl), pacCMarpuBaTb  IJIOOATbHBIE  DKOJIOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHUE CO3/1aBaTb COOCTBEHHbIE IMCHMEHHBIE W YCTHBIE COOOILECHMS,
006001mast 6MOJOTHUECKYIO HH(DOPMAITUIO U3 HECKOJBKHX UCTOUYHHUKOB, TPAMOTHO
UCIIOJIH30BaTh MOHATHIHBIN anmapar OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
Koau4yecrBo yacos DJIeKTPOHHBIE
HanMeHoBaHue pa3iesioB U TeM (uud posbie)
Ne /m Kontpoabnbie | IlpakTnyeckue
NMporpaMmbI Bcero o0pa3oBaTeJbHbIE
padoThbI padoThbI
pecypchbl
1 5 5 bu6mmoreka [IOK
HOIIOTHA KaK HayKa https://m.edsoo.ru/7f41c292
2 JKuiBble cucTeMbI U UX OpraHu3aIus 1 brbmorexa HOK
p H https://m.edsoo.ru/7f41c292
. bu6mmoreka [IOK
3 XUMHUYECKUM COCTAaB M CTPOCHUE KICTKH 8 1 1 https/m.edsoo.ru/7f41c292
bu6nuoreka [IOK
4 HKASHEEATENEHOCTE, KISTIH 6 https://m.edsoo.ru/7f41c292
5 Pa3MHO)eHME 1 MHANBUTYaJTIbHOE PAa3BUTHE 5 1 bubmuoreka [IOK
OpraHHU3MOB https://m.edsoo.ru/7f41c292
5 HacneacTBeHHOCTh U MI3BMEHYHUBOCTD 3 1 1 bubmuoreka IIOK
OpPraHW3MOB https://m.edsoo.ru/7f41¢292
7 Cenexuus opranu3mMoB. OCHOBBI 3 bu6nuotexa LIOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
8 Pesepsroe Bpems 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB IIO ITPOITPAMME 34 3 2



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

11 KJIACC

Koau4yecrBo yacos DJIeKTPOHHBIE
HaumeHoBaHMe pa3/ieioB H TeM uu¢ poBbie
Ne /it P KonrpoJsbnbie | IlpakTnyeckne (uacpp )
NMporpamMMel Bcero o0pa3oBareJ/ibHbIE
padoTbI padoThbI
pecypcebl
bu6moreka [IOK
1 JloKa3aTeNLCTBa SBOIOLMH. 8 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
2 PaKTOPEI YBOIONHH. 13 3 https://m.edsoo.ru/7f41cc74
3 Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA 11 1 bubnuoreka LIOK
3eMII€. https://m.edsoo.ru/7f4lcc74
bu6nmuoreka [JOK
4 Hponcxorrene HexoBeia. 8 https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
> OPprasHsM 1 OKpYKAIOURs CPea. 12 . 2 https://m.edsoo.ru/7f41cc74
bu6nmuorexka [IOK
6 brocdepa. ! 1 https://m.edsoo.ru/7f41cc74
7 buonornueckne 0CHOBBI OXpaHbI 5 bubnnoreka LIOK
HPUPOJIBL. https//m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 65 3 6



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

IHHOYPOYHOE INTAHUPOBAHHUE

10 KITACC
Ne KosmuecTrBo yacos
ara
Kontpo IpakTny A JJIeKTPOHHBbIE H( POBbIE
n | Tema ypoka Bceer H3y4YeHH
/ o JIbHbIE eCcKue a Tom 3a1 o0pa3oBareJ/ibHbIE peCypchl
. padoThI padoThl
Crp.3-8 bubnmoreka [IOK
1 buonorus B cucreme Hayk 1 4.09 BBCICHHUC https://m.edso0.ru/863e6122http
s://m.eds00.ru/863e632a
) MeToabl MO3HAHUS KUBOM 1 1 Crp.3-8 Bbubnuoreka IIOK
MPUPOJIBI. BBCJICHHC https://m.eds00.ru/863e6122
3 buonoruueckue cucreMsl, 1 12 Crp.3-8 bubmuotexa LIOK
MPOLIECCHI U UX U3YUEHHE BBCJICHHC https://m.edso0.ru/863e6564
4 XUMHYECKU I COCTaB KIETKH. 1 ,c lerp.9-13 Bubnoreka [JOK
Bona u MuHepanbHbIE COMU https://m.edsoo0.ru/863e674e
[M3ctp20-24
5 benxu. CocraB u cTpoeHue 1 510 bubmuotexa LIOK
OenKoB ' https://m.eds00.ru/863e6b72
[T4ctp.29
DepMEHTH — [M4cTp.26,35
Ouonoruyeckue
KaTaJlu3aTophbl.
5 JlabopaTtopnast paborta No 1 1 1 9.10 bubmuoreka [IOK

«3ydeHne KaTaIMTUYECKOU
aKTUBHOCTH (pepMEeHTOB (Ha
MIpUMepe aMUJIa3bl UIH
KaTaJasbl )»

https://m.edso0.ru/863e6b72



https://m.edsoo.ru/863e6122
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

[M2ctp.14-18

bubmmoreka [IOK
! YraeBozeL. JimH kL 16.10 https:// m.edsocI).l ru/863e6870
IM2cTp.18-19
8 HyKIIeMHOBBIE KHCIIOTHI. 53.10 II5¢tp.30-32 | Bubmuorexa LIOK
ATD https://m.edso0.ru/863e6d5c
HcTopust m MeToabl U3ydeHUs I17cTp.38-39
9 kieTkn. Kierounas 1311 [I7ctp.41-43 | BuGnuorexa [HOK
teopus.Kierka kak https://m.eds00.ru/863e6e88
LIeJIOCTHAS KM Basi CHCTEMa
[18ctp.43-46
10 CrtpoeHue 3yKapuOTHUECKOU 20.11 I19ctp.46-50 | https://m.edsoo.ru/863e6ffOhttps
KJIETKH. IM10cTp.51- J/Im.eds00.ru/863e766¢
55
11 KOHTpOJIbHAs paboTa Nel 27.11
12 OOMEH BEIIECTB WU 412 bubmuoreka IIOK
MeTab0Iu3M https://m.eds00.ru/863e766¢
[112cTp.61-
13 ®dorocuHTEe3. XEMOCHHTE3 11.12 64 EH@?HOTeKa HOK
IT11eTps8-60 ttps://m.edsoo.ru/863e7c98
. [T13cTp65-67 |  Bubnuorexa IIOK
14 | Omepremirieckii 0GMen 18.12 [14cTp68-71 | https://m.edsoo.ru/863e7aae
15 JKu3HEHHBIH IMKIT KICTKH. 25 12 N22ctp.102- bubmoreka [IOK
Jlenenue kieTku. MuTo3. 105 https://m.edso0.ru/863e7dc4
IT15cTp.74-
16 buocunres 6enka. Peakius 15.01 78 bubmuorexa IIOK
MaTpUYHOTO CHHTE3a IT16¢cTp.78- https://m.edso0.ru/863e796e
82
17 Tpancsus — OMOCHHTE3 201 Mi7crp.83- bu6nmmoreka [IOK
Oenka 86 https://m.edso0.ru/863e 796e



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e766c
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

M18,19¢ctp.8
6-92

Hexserounbie popmbl XKU3HU

MN20cTp.92-

bubmunorexa [IOK

1 29.01
8 — BHUPYCHI 9% https://m.eds00.ru/863e 7540
DopMbl pa3MHOKEHU S r22ctp.102- Bu6morexa HOK
19 ODFAHIAMOB 5.02 105 https://m.edsoo.ru/863e81b6http
p s:J//m.edsoo.ru/863e831e
Meiio3.06pa3oBanue u M24ctp.110-
20 A3BUTHE MOJIOBBIX KIETOK 12.02 114 Bubmaorexa HOK
P ' ' https//m.edso0.ru/863e7f4a
Omnoa0TBOpEHHE.
21 WHauBuayalbHOE pa3BUTHE 19.02 M26,27ctp.1 | Bubmuoreka LIOK
OpraHU3MOB. ' 21-127 https://m.eds00.ru/863e81b6
Bbu6nunoreka [JOK
22 K o 26.02
OHTpOILHAs padoTa Ne2 https://m.edso0.ru/863e8436
I'eneTnka — Hayka o N30cTp138-
23 HAaCJICACTBEHHOCTH 1 4.03 139 Bubmiorexa [IOK
) https://m.edso0.ru/863e86f2
W3MEHYUBOCTH
3aKOHOMEPHOCTH M30,31crp.1
pq | HACTCNIOBAHHSA NPH3HAKOB, 11.03 39-147 bubmmorexa [IOK
MoHOruopuaHOE ) https://m.eds00.ru/863e8878
CKpEIMBaHHE
JlurnOpuaHOE CKpeIMBaHHKE. MN33crp.151
25 3aKkoH Ee3aBchK1\for0 18.03 bubmorexa HOK
) https://m.edso0.ru/863e89a4
HACJIeIOBAHU S MPU3HAKOB
26 CliernieHHOE HacIeI0BaHKHE 104 M34cTp.156- bubamnoreka IIOK
IIPHU3HAKOB. ' 159 https://m.eds00.ru/863e8c60
97 I'enernka moua. 2.04 M34ctp.156- bubaunoreka IIOK
HacnenoBanue mpu3HAaKoB, ' 159 https://m.edso0.ru/863e8c60



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

CHOCIIJICHHBIX C ITIOJIOM

M3MeHUYMBOCTb. MN36crp.165-
HenacnencrBennas 169
N38crp.177-
U3MEHYHUBOCTbD.
JlaGopaTopHas paborta No 6. 180
28 Nzyaenue 1 15.04 bubnnorexa [IOK
v . ' https://m.edso0.ru/863e8efe
MOTU (P KAITTOHHOM
W3MEHUYHBOCTH, TOCTPOCHHUE
BapHAIIMOHHOTO Psifia U
BapUalMOHHOU KPUBOW
29 Hacnencreennas 1 .04 M39ctp180- bubmuoreka IIOK
W3MEHYHBOCTb. ' 185 https://m.edso0.ru/863e8efe
M40ctp.186- | bubmmoteka IIOK
29.04
30 T'eneruia uenosexa 1 190 https://m.edsoo.ru/863e8d78
31 | KontponbsHas padora N3 1 6.05
I142cTp.196-
32 Cenexuus Kak HayKka 1 1 13.05 199 Bbubnuoreka IIOK
IpoIEece ' N43cTp.200- | https://m.edsoo.ru/863e9214
203
MN43ctp.200-
M 203
€TOJbI U JOCTHKEHUS
33 . 1 20,05 M44crp.205- bubmmoreka IIOK
CCTICKILIHI paCTeHIH | ' 209 https://m.eds00.ru/863e9214
SKMBOTHBIX
34 BroTrexHoIOrHs Kak OTpacib 1 2705 M43ctp.203- bubmuorexa [IOK
MPOU3BOJICTBA ' 204 https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB 34

I1O ITPOI'PAMME



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

Ne KosanuecTBo yacon
Hara JIeKTPOHHBbIE M poBbIE
Konrtpo IIpakTn
n | Tema ypoka Bcer myyenu | Jlom3ax | oOpa3oBaTebHbIE
JIbHbIE YyecKue
/ ) 1 pecypcebl
- padoThI padoThI
BosHukHOBEHHE u pa3BUTHE ITlerp4-5 bubmuroreka [TOK
1 o 1 1.09
SBOJIIOLIMOHHBIX MTPEJICTABICHUI https://m.edso0.ru/863ea20e
) Yapis JlapBHH-0CHOBOIIOJIOXKHHUK 1 5 09 [Tlcrp6-8 bubunoreka IIOK
ydeHHs1 00 IBOTIOIUH ' https://m.eds00.ru/863e9570
3 C1D (CunTeTHYECKAs TeOpHUs 1 8.09 [Tlcrps-10 bubmuoreka ITOK
SBOJIIOIUH ) ) https://m.edso00.ru/863e9cle
4 MouneKyspHbIe CBUIETEIBCTBA 1 12.09 [12¢tp10-14 |  Bubanorexa IIOK
3BOIIOIUHA ’ https://m.edso0.ru/863e99c6
5 M%p(bonomqecme 1 1 15.09 [13cTpl4-19 bubmuotexa LIOK
IMOpHOOTHHCckIe CRHACTENLCTRA ’ https://m.edso0.ru/863e9da4
IBOJIIOIIN T
[T4cTp20-25
. ganeOHTonomqecme u . 1909 CTp Bumnorexa [IOK
HOTeOTpaiecue CBUACTEINCTRA ' https://m.edso00.ru/863e9ed0
IBOJTIOIUH
; OO6oOmenne 3HaHWUKW 1O mimaBe | 1 2909 bub6moreka [IOK
«JlokazatenbCTBa IBOITIOLIMU» | https://m.edsoo.ru/863e9fde
8 | Koutp.pab. Nel 1 1 26.09
g | Tlonmymmmonnas cTpyxTypa Bua 1 29.09 [5ctp28-31 | Bubmmoreka [IOK
' https://m.edsoo.ru/863e9fde
10 JlaGopatopHas paboTa Nel 1 1 3.10 [15cTp28-31
«Mophoaornueckmne 0COOEHHOCTHU



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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paCTeHI/Iﬁ Pa3HbIX BUIOB»

HacneacTBEHHOCT, M U3MEHYHMBOCThL — [T6cTp32-36 | Bubmuoreka IIOK

11 . 6.10
WCXOJIHBIM MaTepua Jjisi 3BOJIOIUN https://m.edso0.ru/863e9da4

12 JlaGopatopHas pabota Ne2 10.10 bubnuotexa LIOK
«I3MEHYNBOCTH OpPTaHU3MOBY ’ https://m.edso00.ru/863e9ed0

” I 4

i Hanpasienubie u CIydaiiHbIe 10 7cTp36-40 Bubmiorexa LIOK
MEMCHCHIA TeHO(OHI0B B paly ' https://m.edsoo.ru/863e9fde
TTOKOJICHU I

14 EcTecTBeHHBIH 0TOOD U €ro (GopMBbI 17.10 [18ctp41-46 | Bubnuoreka [IOK

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

15 BosHuknoBenue aganTanuu B 20.10 IT9cTp47-51
pe3yibTaTe eCTeCTBEHHOTO 0TOOpa '

6 J;Ilfll60paTOpIéa$I pabota Ne3 210 Bu6miorexa LIOK
(«IPHCIIOCODIICHHOCTE  OPTAHHM3MOB K ’ https://m.edsoo.ru/863e9da4
cpeze oOMTaHMDY

17 BunoobpasoBanue 2710 IT10cTp53- bubmunoreka [IOK

' 57 https://m.eds00.ru/863e9ed0

18 IpsiMbie  HAOMIOJAEHUS  TPOILIECCOB 211 IT11cTp58- Bubaunoreka IIOK
3BOJTIOIUT ' 62 https/m.edsoo.ru/863e9fde
MaxkposBOJTIOL s IT12cTp62- bubmorexa [IOK

19 10.11 65

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

20 OO0o0menne 3HaHUW 1O THaBe 2 14.11
«@DaKTOPBI 3BOFOLHN

21 Cemunap o TeMe  «DaKTophl 17.11 bubnmnorexa [IOK
IBOJTFOIIHH ' https://m.edsoo.ru/863eafec

27 CoBpeMeHHBIE  NPEICTABIEHUS O 5111 [13ctp67- | Bubmmoreka IIOK
BO3HUKHOBEHUH KU3HU ’ 70 https://m.edso0.ru/863eb10e

93 CoBpeMeHHbBIC  TPEICTABJICHHS O 411 13ctp70- bubanoreka [IOK
BO3HHKHOBEHUH KU3HHU | 12 https://m.edsoo.ru/863eb348

24 | OCHOBHBIC ITaITbl PAa3BUTHUS )KU3HH 28.11 IT14cTp73-



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
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25 Pa3BUTHE KU3HU B KPUIITO30€ 11 [15ctp77- | Bubmuoreka [IOK
' 81 https://m.eds00.ru/863eb46a
26 Pa3BuTHE )KHM3HU B IAJIE030€ 5 1 H16cTp82- Bubmuorexa IIOK
' 87 https://m.eds00.ru/863eh46a
97 Pa3BHTHE KU3HU B ME3030€ 8.12 [T17cTtp88- | Bubmoreka IIOK
' 93 https://m.eds00.ru/863eb5fa
28 Pa3zBuTHe XU3HU B KaHHO30¢€ 12.12 IT18cTp93-
| 96
og | MHOroo6pasie opraHu4ecKoro Mupa 15.12 IT19¢cTp97-
’ 99
30 MHoroo6pasue OpraHHYecKoro Mupa 19.1 1119¢Tp99- bubanoreka [IOK
' 103 https://m.eds00.ru/863ebb5e
OO0oOmenne 3HaHWW 1O TJaBe 3
31 | @ IHKH x . 2212 bub6moreka [IOK
O3HHIHOBCHHE H PASBHTHE KHU3HI ' https://m.edsoo.ru/863ebd16
3emie»
32 | Kontp.pab. Ne2 26.12
23 [MonokeHUE 4YelnoBeka B  CHCTEME 29.12 1—11%80Tp105' bubnuoreka IIOK
’KHUBOTO MHPa ' https://m.edsoo.ru/863ebale
34 | Ilpenxu wenosexa 9.01 M21ctplll-
' 112
35 IMepBsie mpeacraBureny poga Homo 1201 [122ctpl13- |  Bubnuoreka [IOK
' 116 https://m.edsoo.ru/863eac2c
3 | TlosBICHNE YenoBeKa pasyMHOTo 16.01 [23ctpll7- | Bubmuoreka [OK
' 122 https://m.eds00.ru/863ead44
37 | PaKTOpbI SBONIOLMH YEIOBEKA 19.01 %gcrp 123- | nttpsy/m.edsoo.ru/863eaca2
3g | OBOIMIOLHS COBPEMEHHOTO YeIOBeKa 23.01 I125¢cTpl127-
' 130
39 | O6obmeHMe o TJIaBe 4 26.01



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
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

((HpOI/ICXO)KI[eHI/I € YCJIIOBCKa»

Cemunap no Tteme «lIpoucxoxaeHue

40 30.01
YEIIOBCKAY
41 | B3anMOOTHOIICHHS OpraHu3Ma u Cpe/ibl 2.02 1'1[§$CTp133-
Jlaboparopuass pabora Ned «OreHka
42 | pousHMs TeMIepaTyphl BO3IyXa Ha 6.02
YEIIOBEKA)
43 | Tomynsmus B sxocucTemMe 902 rﬁZCTpl”-
44 DKOJIOTHYECKAass HUIIA U MEXBUIOBBIE 13.02 I128ctpl44- |  Bubmmorexa [IOK
OTHOIICHHUSI ' 149 https//m.edso0.ru/863eafec
45 Coo0miecTBa M UX XapaKTEPHCTHKA. 16.00 [129¢tpl50- |  Bubmmoreka IIOK
| 152 https://m.edsoo.ru/863eb10e
16 DkocucreMa, TPOGHUUECKIE CBSI3H. 20.02 IE?CTPU} bubmunoreka [IOK
https://m.edso0.ru/863eb348
47 | OKocHCTEMa : YCTPOHCTBO M IMHAMHKA 27.02 I;IggCTplsg-
48 JlaGoparopHasi pabora Ne5 «AkBapuym 103
KaK MOJICJIb YKOCHCTEMBD) '
49 Buorenos u Ouoreorenos 5.03 I;Iéécrp164—
50 | BausHuMe yenoBeka Ha IKOCHCTEMBI 12.03 rl[;fCTle'
51 O06o0menne o maBe 5 «IKOCHCTEMBI. 15.03
OpraHu3mbl ¥ OKpYXKAIOMIAsT cpea» '
52 | Koutp.pab. Ne3 19.03
53 buocdepa u 6uomsl 204 1'1[$§CTp174-
JKuBoO€e BelEeCTBO U OMOT€OXMMUYECKUE [134ctpl79- | Bubmmorexa [IOK
54 5.04 186

KpPYyroBOpOTHI B Onocdepe

https://m.edso0.ru/863eb46a



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

55 Buocdepa u uenoBex 9.04 [135c¢tpl87- | Bubmuorexa IIOK
' 189 https://m.eds00.ru/863eh46a
56 Dposmonus Guochepsl 12.04 [135ctp190 | Bubmuoreka [IOK
' https://m.edsoo.ru/863eb5fa
JlaGopaTtopHas pabora No6
57 | «CpaBHuTenbHAs XapaKTepUCTHKA 16.04
IPUPOTHBIX u HapYIIEHHBIX '
DKOCHCTEM
58 | O606menne no rmase 6 «buochepar 19.04
59 3ammra pedeparoB 1o TeMe 23.04
«buocdepar
60 OxpaHa BHJIOB U TOIYJISIAI 26.04 [136¢cTpl194-
’ 197
61 OxpaHa IKOCHCTEM 30.04 1137ctpl98- |  Bubmuoreka [OK
' 201 https://m.edsoo.ru/863ebb5e
62 Bronornyecknii MOHUTOPHHT 205 [138cTp202- |  Bubnuoreka [IOK
' 205 https://m.eds00.ru/863ebd16
63 | I'mobGanbHbIe SKOJIOTUYECKUE MPOOIIEMBI 14.05 coO0ImeHNS
PannonanpHOE HCIIOJIb30BaHUE cooO1IeHus Bu6muorexa LIOK
17.05
64 Eg Eg SEEIHX pecypeos M OXpaHa https://m.edsoo.ru/863ebale
O06006meHune o TaBe 7
65 | «buonormueckue  OCHOBHI  OXPaHEI 21.05
TIPUPOJIBI
66 | O6wenue 3HaHUH 3a Kypc 11 Kiacca 24.05

OBILEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

66



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

[penonaBanue kypca «O0mas O6uonorus» B 10—11 knaccax ocymecTBIsSeTcsl MO TPOrpaMMme 1o
ouonoruu g 10-11 knaccoB 061eodpa3zoBaTeNbHbIX yUpeKIeHUN (0a30BbIN YPOBEHbD),
aBTopsel [ .M. Jloimwuy, O.B. Cabauna, n3natensctBo «lIpocemenue» 2007 T.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJIA

Bboponun [1L.M., Beicoukas JI.B, Aeimumi ['.H, PyBunckuii A.O. u np.; nox pex. B.K.Illymuoro
u I'M. Ipimumna. Yue6Huk buonorus. O6uas 6uonorus 10-11 knaceel. [IpogunbHblii
ypoBeHb. B nByx wactsax. M.: «I[Ipocsemenue,. 2014 .-303 c.: wi1. — (AKaJeMUYECKUH IKOJTBHBII
y4E€OHHK)

Hemvmmn .M., Cabnunaa O.B., Beicoukas JI.B. u ap. buonorus. O6mas 6uonorus. 10-11
kiaccel. [Ipakrukym.

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH

HUHTEPHET

N

ROooo~NoGO~W

13.
14.
15.

http://old.fipi.ru/ (PenepanbHBI HHCTUTYT Megarornyeckux uMepenuii (OGUIIA))
http//www. fcior.edu.ru/ (denepasnbHblil HeHTP WHGOPMALIOHHO-00Pa30BaATEILHBIX
pecypcos, ®IIOP)

httpz//festival.1september.ru/ (®ectuBanb negarornyeckux uaci «OTKPBITBIA YPOK»)
http:/Awww. uroki.net/docxim.htm  (Jlnst yautesnst Xumuut 1 OMOJIOTHH )
http//www.krugosvet.ru/taxonomy/term/46 (Quuuxinoneaus Kpyrocser)
http://interneturok.ru/ru/school/biology/10-klass (Buaeoypoku. bruonorus 10 ki)
http://interneturok.ru/ru/school/biology/11-klass (Buaeoypoxu. buonorus 11 ki)
http//biology-online.ru/ (CoBpemeHHBIC ypoku OHOJIOTHU. BrONOTHS OHITAH)
http://luts.ucoz.ru/load/27-1-0-109 (3anumaresapHass OHOIOTHS)

. http://multiring.ru/course/biology/content/index. htmi#.VVDoJ3FfgX5Q (OtkpsiTas

ouoorus)

. http//onlinetestpad.com/ru-ru/Category/Biology-8class-99/Default.aspx (Tectsr oHmaiin)
. http//85.142.162.119/0s11/xmodules/gprint/afrms.php?proj= (OTKpbITHIA OaHK 3aqaHuUit

EI'D)

httpz//ege.yandex.r/ (EI'D u 'MA na SHnekce)

http://bio.reshuege.ru/ (Pemy EI'D mo 6uomoruu. TeMaTHYECKHE TECTHI)
http://bio-fag.rw/map3.html (Tectsl, 3aga4uu 1m0 GHOIOTUN)



https://www.google.com/url?q=http://old.fipi.ru/&sa=D&ust=1566811177834000
https://www.google.com/url?q=http://www.fcior.edu.ru/&sa=D&ust=1566811177835000
https://www.google.com/url?q=http://festival.1september.ru/&sa=D&ust=1566811177835000
https://www.google.com/url?q=http://www.uroki.net/docxim.htm&sa=D&ust=1566811177835000
https://www.google.com/url?q=http://www.krugosvet.ru/taxonomy/term/46&sa=D&ust=1566811177835000
https://www.google.com/url?q=http://interneturok.ru/ru/school/biology/10-klass&sa=D&ust=1566811177836000
https://www.google.com/url?q=http://interneturok.ru/ru/school/biology/11-klass&sa=D&ust=1566811177836000
https://www.google.com/url?q=http://biology-online.ru/&sa=D&ust=1566811177836000
https://www.google.com/url?q=http://luts.ucoz.ru/load/27-1-0-109&sa=D&ust=1566811177836000
https://www.google.com/url?q=http://multiring.ru/course/biology/content/index.html%23.VDoJ3FfgX5Q&sa=D&ust=1566811177837000
https://www.google.com/url?q=http://onlinetestpad.com/ru-ru/Category/Biology-8class-99/Default.aspx&sa=D&ust=1566811177837000
https://www.google.com/url?q=http://85.142.162.119/os11/xmodules/qprint/afrms.php?proj&sa=D&ust=1566811177837000
https://www.google.com/url?q=http://ege.yandex.ru/&sa=D&ust=1566811177837000
https://www.google.com/url?q=http://bio.reshuege.ru/&sa=D&ust=1566811177838000
https://www.google.com/url?q=http://bio-faq.ru/map3.html&sa=D&ust=1566811177838000
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