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HOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mporpaMmbl MO OUOJOTUH TEOPETUUYECKYIO OCHOBY IS
OTpeJIeNIeHHs] MOAX0I0B K (POPMUPOBAHUIO COJEpKaHUS Y4eOHOro mpeaMmera
«buonorus» cocrtaBunu: KoHuentyaubHbele mnonoxkenus OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, coAepKaHus, pe3yJbTaToB OOyYeHUS U
TpeOOBaHUM K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB, MOJOKEHUS 00 OOIIHX IEIIX
Y TPUHIUIIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMbI CPEIHETO
obmero oOpa3oBanusi B Poccuiickoii ®denepanuu, a Takxke TIOJIOKEHUS O
cnenuduke Ouosoruu, e€ 3HAYCHUW B TO3HAHUM >KUBOW TMPUPOIABI U
oOecreyeHuu CylecTBOBaHUS YeloBeueckoro oomectra. CoriacHo Ha3BaHHBIM
MOJIOKEHUSM, ONPEACICHbl OCHOBHBIE (DYHKIIMM MTPOTPaMMBbl IO OMOJIOTUHU U €€
CTPYKTYpa.

[Iporpamma mo Ouosiornu Aa€T TpPEACTaBICHHE O IeNdaX, 00 oOuen
CTpaTeruu OOYUYEHHUs, BOCIUTAHHMS U PA3BUTHS OOYYAIOIIUXCS CPEICTBAMU
yueOHoro mnpeamera «buonorus», ompenenser o0s3aTeNbHOE MPEAMETHOE
collepKaHHe, €ro CTPYKTypY, pachpeieiieHne MO0 pas3ieaM M TeMaMm,
PEKOMEHIyEeMYIO TTOCIIEIOBATEIbHOCTh H3YUEeHUsI yUeOHOT0 MaTepHalia ¢ y4éTom
MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH 00pa3oBaTEIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaromuxcsl.

B nporpaMmme mno OuONOrMM TakKe YYMTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlpPeJIMETHBIM M TMPEIMETHBIM pe3ylbTaTaM
oOydeHuss B (GOPMUPOBAaHWM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
JEATeITbHOCTH/Y4eOHBIX JMEeUCTBUI OOYyYaromUXCsl MO OCBOSHUIO COJIEpPIKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nmporpamme o 6momnoruu (10—11 kiraccel, 6a30BbIi YPOBEHB) peaii30BaH
NPUHIIAIT TIPEEMCTBEHHOCTH B W3Y4YEHUW OMOJOruu, Oiiaromapss 4emy B Hei
MPOCMATPUBAETCA HAMPABICHHOCTh HA pa3BUTHE 3HAHWUW, CBS3aHHBIX C
dbopMHUpOBAaHUEM  E€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHS,  IIEHHOCTHBIX
OpUEHTAIIMN JIMYHOCTH, SKOJIOTMYECKOrO0 MBILIUIEHUS, MPEACTABICHUN O
3I0POBOM 00pa3e KU3HU U OEPEKHBIM OTHOIIIEHHUEM K OKPY>KAIOIIEeH MPUPOTHOM
cpene. IloaToMy Hapsy ¢ M3ydeHHEM OOIEOHOTOTHYECKUX TEOPUM, a TaKkKe
3HAHUM O CTPOEHUU JKUBBIX CHUCTEM PA3HOTO PaHra M CYI[HOCTH OCHOBHBIX
MPOTEKAIONINX B HUX MIPOIIECCOB B MIPOTrpamMmMe 10 OMOJIOTHH YACICHO BHUMAaHUE
WCIIOJIb30BaHUIO TOJIYYEHHBIX 3HAHUN B MOBCEIHEBHOMN KWU3HU JJISl PELICHUS
MIPUKJIATHBIX 33124, B TOM YHCIE: MPO(IIaAKTUKHA HACIEICTBECHHBIX 3a001eBaHUI
YeJOBEeKa,  MEIUKO-TEHETHMYECKOTO  KOHCYJIbTUPOBaHMS,  OOOCHOBAHUS
HKOJIOTMYECKH LEIECO00pa3HOro MOBEICHUS B OKpYXKaIOLEH TpUPOAHON cpeae,



AHAIM3a BJIUSHUS XO3AMCTBEHHOM JEATEIBHOCTH 4YEJIOBEKA HA COCTOSIHUE
MPUPOJIHBIX U UCKYCCTBEHHBIX YKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIATHOM
HalpaBJICHHOCTH  y4eOHoro  mpeamera  «buonorus»  MPOAUKTOBAHO
HEO0OXOIUMOCTHIO 00ECIIEYEHUS! YCIIOBUM NIJIsi PEIICHUs] OJTHOM U3 aKTyaJlbHbIX
3a/1a4 MIKOJILHOTO OMOJOTHMYECKOTO O0pa3oBaHMs, KOTOpas Mpejroaraet
dbopMupoBaHue y 00y4arONIMXCsi CIOCOOHOCTU aJallTUPOBATHCS K U3MEHEHUSIM
JTMHAMHWYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpenHero o0iiero oOpa3oBaHUs 3aHUMAET BaKHOE
Mecto. OHa obecnieunBaeT (GOpMHUPOBAHUE Y OOYUAIOUTUXCS MPEJICTABICHUN O
HAy4YHOU KapTUHE MHpPA, PACIIMPSET U 0000IIaeT 3HAHUS O KUBOU mpupoje, e&
OTJINYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpPraHU3allMM U SBOJIOLMH, CO3MAET
yCJIOBHUS  JIsi: TIO3HAHUS 3aKOHOB JKMBOM  TpUPOIbI, (HopMupoBaHuUs
(YHKIIMOHAJIBHOM TPaMOTHOCTH, HABBIKOB 3J0POBOTO U Oe30macHoro oobpasa
KU3HHU, DKOJIOTUYECKOTO MBIIICHUS, IIEHHOCTHOTO OTHOIICHUS K JKUBOH
PUPO/IE U YETOBEKY.

Bonbiioe 3HaueHre OMOJIOTHST IMEET Tak)Ke sl pelIeHUsI BOCTIUTATEIIbHBIX
¥ pa3BUBAKOIIMX 3a7ad CpPEeJHEro o0Imero oOpa3oBaHUs, COLMATIUA3AIUN
oOydaromuxcsa.  M3ydenume  Ouonoruu  oOecrieyuBaeT  YCJIOBHS IS
(bopMHUpPOBaHUS UHTEIJUIEKTYaJbHBIX, KOMMYHUKAIIMOHHBIX U MTHGOPMAIIMOHHBIX
HABBIKOB, 3CTETUYECKOMN KYJIbTYphI, CIIOCOOCTBYET UHTETPAIIMN OUOIOTUYECKUX
3HAHUM C TIPEACTABJICHUSIMHU M3 JAPYIMX y4EOHBIX MPEIMETOB, B YaCTHOCTH,
¢usuku, xumuu U reorpaduu. Ha3BaHHbIE MOJOXKEHUS O TpeAHA3HAYECHUU
yueOHOro mnpenMera «bUONOTHS» COCTAaBUIM OCHOBY [JISl OINpPEICIICHHUS
MOJIXOJIOB K OTOOPY M CTPYKTYPHUPOBAHUIO €TI0 COJIEPKAHUS, MPEACTABICHHOTO B
porpaMMe 1o OHOJIOTHH.

OT60p comepkanus yueOHOTO npenmeTa «buomorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIMHA KYJIbTYPOCOOOpPA3HOTO MOAX0/a, B COOTBETCTBUU C
KOTOPBIM 0Oy4Yaroniuecs: JOJKHBI OCBOUTH 3HAHHS M YMEHHS, 3HAUMMBIC IS
dbopMupoBaHusi 0OOmUIEH KYyJIbTYphI, OMPEICISAIONINE aJCKBATHOE TIOBEICHUE
YeJIOBEKa B OKPYIKAOIICH MTPUPOTHON cpejie, BOCTpEOOBAaHHbBIE B TIOBCEIHEBHOM
KU3HU U MPAKTHUECKOU nesrenbHocTr. Ocoboe MecTo B ATOW cUCTEMEe 3HaHUH
3aHUMAIOT  3JEMEHTBl  COJAEpP)KaHMs, KOTOpPbIE CIYXXaT OCHOBOM  JJid
dbopMupOBaHUS TIPEIACTABICHUN O COBPEMEHHON €CTECTBEHHO-HAYIHON KapTHHE
MHpa W IEHHOCTHBIX OPUEHTAIUSAX JTUYHOCTH, CITIOCOOCTBYIONTUX T'yMaHU3AIUN
OMOIOTHYECKOTO 00pa30BaHMUS.

CrpykTypupoBaHue cojepxkaHus yuyeOHOro marepuana B MpOrpaMmme Io
OMOJIOTMM OCYIIECTBIEHO C YYE€TOM MPUOPUTETHOrO 3HAYEHHUSI 3HAHUU 00
OTJIMYUTEIbHBIX OCOOCHHOCTSIX )KMBOM MPUPOBL, O €€ YPOBHEBOM OpraHU3aluu



U DJBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType Yy4eOHOro mnpeaMera
«buonorus» BBIACIEHBI CIEAYIONIME COAEpKaTeabHble TUHUN: «buonorusa kak
Hayka. MeToJibl HayuyHOTO MOo3HaHUs», «KieTka kak Ouosiorudeckas cuctemMa,
«OpranusMm Kak Ouosoruyeckas cucremayn, «CucrtemMa U MHOrooOpasue
OPraHUYeCKOr0 MHUpa», «IBOJIOIUS KUBOU MPHUPOIBI», «IKOCUCTEMBbl U
MPUCYIIIAE UM 3aKOHOMEPHOCTH.

Henb mzyuenust yueOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIQJICHUE OOYy4YaIONIUMHUCS 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHAIHHOM
OpraHu3allMyi >KUBBIX CHCTEM pa3HOTO paHra W NpHOOpETEeHHWE YMEHUM
UCIIOJIB30BaTh 3TH 3HAHUS JJIS TPAMOTHBIX JEUCTBUN B OTHOIIEHWU OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3JIMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmkeHue e u3ydeHus yueonoro npeameta «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUnBACTCS PEIICHUEM CIICIYIONINX 3a/1a4:

OCBOCHHE OOYYAIOIMUMHUCA CUCTEMbI 3HAHMK O OMOJIOTHYECKHX TEOPHSX,
YUYCHUSX, 3aKOHaX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, MpaBuiax, CIyXalux
OCHOBOM 151 (POPMHUPOBAHUS TPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTHUHE
MHpa, O MeToAaX HAy4dyHOTO TIO3HAaHWS, CTPOEHHUHM, MHOroo0pazuu u
OCOOEHHOCTSIX >KMBBIX CHUCTEM pPa3HOTO YpPOBHS OpraHU3alliH, BbIIAIOIIMXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIIEIOBAHUSAX B OMOJIOTHH;

dbopMupoBaHue y 00yJarouuxcsi MO3HABATENbHBIX, HHTEIUIEKTYAIbHBIX U
TBOPUYECKHX CIOCOOHOCTEW B MpOIlECCe aHaliM3a JIaHHBIX O MyTSIX Pa3BUTUA B
OMOJIOTUY HAYYHBIX B3IJISIIOB, MJIEH U MOAXOAOB K M3YYEHHIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3alINY;

CTAHOBJIEHHE Yy oOydarmuxcs OoOmel KyabTyphl, (YHKIIMOHAIBHOMN
IPaMOTHOCTH, pa3BUTHE YMEHUU OOBSCHATH H  OIICHUBATh  SBIICHUS
OKpYKaIOUIEr0o MHpa JKMBOM MPUPOABI HA OCHOBAaHWM 3HAHUN M OIbBITA,
MOJIYYCHHBIX MPU U3yYECHUU OMOJIOTUH;

dbopMupoBanue y oOydYarouuxcsi YMEHUM WJUTIOCTPUPOBATH 3HAYCHUE
OMONOTUYECKUX 3HAHUW B MPAKTHUYECKOU JCATEIHHOCTH UYETOBEKa, PAa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTUI;

BOCIIUTaHUE YOSKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEJIOBEKOM >KUBOU
MPUPOALI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHUS K HEM, COOJIACHUS
ATUYECKUX HOPM IMPU MPOBEACHUN OMOJIOTUYECKUX UCCIIEIOBAHMIA;

OCO3HAHUE ILIEHHOCTH OHOJOTMYECKUX 3HAHUM ISl TOBBILICHUS YpPOBHS
AKOJIOTHYECKON KYJIBTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS;

IpUMEHEHHE MPUOOPETEHHBIX 3HAHUW U YMEHUU B MOBCEIHEBHOMN KU3HU
JUISL OLIEHKH TTOCJIEACTBUI CBOEH JIESITENBHOCTH IO OTHOUIEHHIO K OKPYIKAIOIIEH



cpene, COOCTBEHHOMY 3JI0POBbIO, OOOCHOBAaHME U  COONIIOJEHUE Mep
npoUIaKTUKU 3a00JIeBaHUH.

B cucreme cpeanero oOuiero obpaszoBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SBJISETCS 00S3aTEIBHBIM YUYEOHBIM MPEIMETOM, BXOMSIIUM B
COCTaB MpeaMETHOM 001acTh «ECTeCTBEHHO-HAYYHBIC PEIMETHIY.

Jns  wzydeHus: Ouoyiorud Ha 0a30BOM YpPOBHE CpEIHEr0o OOIIero
oOpazoBanus otBoauTcs 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hegeno), B 11
kinacce — 34 Jaca (1 Jac B HeZelo).



COIAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHU ¢ OOLIECTBEHHBIMU, TEXHUYECKUMU
U JpYTMMH €CTECTBEHHBIMM HayKamH, (uiocopuen, ITHKOH, 3CTETUKOU U
npaBoM. Ponb Ouonoruu B QOpMUpPOBAaHMM COBPEMEHHON HAay4YHOW KapTHHBI
mupa. Cuctema OMOJIOTHYECKUX HAYK.

Metoasl mO3HAHUS JKUBOW TPUPOJBI (HAOIIOJEHHUE, DSKCIEPUMEHT,
omHucaHue, HW3MEpPeHHe, KiaccupuKaius, MOACIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JTaHHBIX ).

JdeMoHcTpanum:

[Toptpeter: Y. Hapsun, I'. Mennens, H. K. Konbnos, Ix. Yorcon u O.
Kpuk.

Tabmuipl u cxeMbl: «MeTObl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas padora Ne 1. «Mcmosnb3oBaHue pa3IUYHBIX METOJOB IPH
U3YYEHUH OUOJIOTHYECKUX OOBHEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

XKusbie cuctembl (OMOCHMCTEMBI) KaK MpPEIMET HU3YYCHHS] OWOJIOTHH.
OTnnurie )KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CpoiicTBa OmocucteM W HUX pa3HooOpaswe. YPOBHHM OpraHu3aluu
OMOCHCTEM: MOJICKYJSApHBIH, KIETOYHBIH, TKAHEBbI, OpraHU3MCHHBIMH,
MOMYJIAIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (6MOreoIeHOTHICCKUM ),
OumochepHbIii.

JdeMoHcTpanum:

Tabnutel u cxembl: «OCHOBHBIE IPU3HAKH KU3HUY, «Y POBHH OpraHU3alUN
YKABOU IIPUPOIBI.

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUNA COCTAB KIIETKH. XUMHUYECKHE JIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIIMKM BOABI M MHUHEpAJbHBIX BEIIECTB B KieTke. lloaaep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHune 0e1K0B. AMUHOKHUCIIOTHI — MOHOMEPHI OEIIKOB.
Hesamennmble W 3aMEHUMBIE aMHHOKHCIIOTBI. AMHWHOKHCIIOTHBIM COCTaB.
YpoBHU CTPYKTYphI OCIIKOBOI MOJIEKYIIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U



YeTBEpTUYHAsA CTPYKTypa). XHMMHUYECKHE cBoicTBa OenkoB. buonornueckue
(yHKIUU OENKOB.

®epmeHThl — Owuonorudeckue katanuzatopel. CrTpoeHue ¢depMeHTa:
aKTUBHBIA ULEHTp, cyOcTpatHas crneuuduunocts. KodepmenTtsl. ButamuHsi.
Otnnuust pepMEHTOB OT HEOPTaHUUYECKUX KaTaIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl (TJIIOKo3a, pubo3a u  Je30Kcupud03a),
nucaxapuabl (caxaposa, JIakTo3a) M TOJMcaxapuabl (Kpaxmall, TJIMKOTEH,
HesuTo03a). buonornueckue GyHKIMU YTIE€BOAOB.

Jlunuapl: TpUrnUuepuasl, (GocPoaunuabl, cTepouasl. [ uapodunbHO-
ruapodoOHbie cBoiicTBa. buonornueckue Qynkuuu nunuaoB. CpaBHEHUE
yIJI€BO/IOB, OEIKOB U JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsie kucnorsl: JJHK wm PHK. Hykmeotuaer — MoHOMEpBI
HyKJIenHOBbIX KucioT. Ctpoenue u pynkuuu JJHK. Crpoenue u pynkiuun PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

Hutonorns — Hayka o Kierke. KrerouHas teopuss — mpumep
B3aMMOJICHCTBUS HIed U (DAKTOB B HAYYHOM TMO3HAHUU. METOIbl H3y4YeHUs
KJIETKH.

Knerka kak menoctHas >kuBasi cucreMa. OOmMe TNPU3HAKK KIETOK:
3aMKHYyTasi HapykHas MmemOpana, monekynbl JJHK kak renernyeckuii ammapar,
cUCTeMa CUHTe3a Oerka.

Tunsl KJIETOK: 3yKapuoTHYecKass W Mpokapuotuyeckas. OcoOeHHOCTH
CTpOeHUsl IpoKapuoTHueckoi kietku. Kinerounast crenka Oakrepuit. CTpoeHue
AYKapUOTUYECKOU KIETKH. OCHOBHBIE OTJIMYUS PACTUTENBHOUN, KUBOTHOU U
IpUOHON KIICTKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KIIETOK — KJIIETOUHAsI CTEHKA, TJIMKOKAJIUKC, UX
dbyakauu. [Tnazmarnaeckas memOpana, e€ cBoiicTBa u GyHkIuu. L{uTomiasma u
e€ opranouasl. OnHOMeMOpaHHbie opranou sl kietku: JI1C, anmapat ['onsmku,
nu30coMbl. [loayaBTOHOMHBIE OpraHOMABI KJIETKU: MHUTOXOHJPHUH, IJIACTHJIBI.
[Ipoucxoxnenne MUTOXOHApUM W Tactun. Buasl mmactun. HememOpanHbie
OpraHOWJIbl KJIETKU: PUOOCOMBI, KIETOYHBIA LEHTpP, LIEHTPUOJU, PECHUYKH,
KIyTUKU. OYyHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

SAnpo — perynsaTopHslil HeHTp KieTku. CTpoeHue sapa: sjaepHas 000JI04Ka,
KapuoIuiasmMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. Jleenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @panknun, K. M. bap.



Juarpammel:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B  HEXUBOWU
npupojie», «PacnpeaeneHne XuMUUECKUX 3JIEMEHTOB B )KUBOU MPUPOE.

Tabmuipl u cxemsl: «llepuoauyeckas TabauIa XUMUUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbIY, «buocuHTes Oenka», «CTpO€HHE MOJEKYIbI
oenkay», «Ctpoenue pepmenta», «Hyknennosbie kucnoTel. JJHK», «Ctpoenue
Monekyiasl AT®», «CrTpoeHue >HyKapUOTHYECKOW KIETKM», «CTpoeHue
KUBOTHOM  KJIeTKH», «CTpoeHUE pacTUTEIBHOM  KIETKW», «CTpoeHue
NPOKAPUOTHYECKON  KIETKW», «CTpoeHue sapa KIETKW», «YTIIEBOIbI»,
«JInmaaery.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYAOBaHUE Jis MPOBEICHUS
HAOJIIOJICHU, W3MEPEHUM, DKCIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopHast pabora Ne 1. «/3yueHue KaTaIMTHYECKONW aAKTHUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUIIa3bl WM KaTanas3bl)y.

JlaGoparopHasi pabora No 2. «M3ydyeHue cCTpoeHUS KIETOK pPACTEHUH,
KUBOTHBIX U OaKTEepUil MOJI MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTMpenapaTax u ux
OMHUCAHUE.

Tema 4. ’KnzneneaTeJJbHOCTL KJIETKH.

OO6MeH BemecTB, WM MeTab0IN3M. ACCUMUIATINSA (TUTACTUYECKU OOMEH)
U JUCCUMMWISINS (PHEpreTHUecKuii 0OMEH) — JIBe CTOPOHBI €IMHOI0 IMpoliecca
meTabonu3Ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB M DHEPruu B MOHWMAaHUU
MeTaboIu3Ma.

Tuner oOmeHa BemiecTB: aBTOTpPOodHBIH U  TerepoTpodHbIA. Pob
¢bepMEeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUHN YHEPTUU B KIETKE.

®orocunte3. CBetoBass W TeMHOBas (¢a3bl ¢doTocuHTe3a. Peakuuun
doTocuaTe3a. DPdekTuBHOCTh (GoTOCHHTE3a. 3HaueHHe (OTOCHMHTE3a IS
KU3HU Ha 3emsie. BiusHue ycnoBuil cpenbl Ha (DOTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XEMOCHHTE3UpPYIoIue OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUIA )KU3HHU Ha 3eMiie.

DHepreTuueckuii 0OMeH B kieTke. PacuienyieHue BemecTB, BbIIEICHUE U
AKKyMYJIMPOBAHUE OJHEPTUM B KIETKE. OJTalbl JHEPreTHUYECKOro OOMeEHa.
I'mukonus. bpoxeHnne u ero Buabl. KUCIOpOIHOE OKUCIEHHE, WM KJIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O dexTuBHOCTH
SHEPreTUYEeCKOro 0OMeHa.

Peaknmu matpuuHoro cuHte3a. ['enetmdeckas wuHbopmarus u JIHK.
Peanuzanusa renernueckoil mHpopManuu B kieTke. ['eHeTUYeCKUil KOJ U €ero



cBoiicTBa. Tpanckpunuus — matpuusblii cuaTe3 PHK. Tpancnsauus — 6uocunres
Oenka. Ortanbl TpaHcasuuud. KoaupoBanwe amuHOkucior. Pons pubocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpYChl. McTopust oTKpbIiTUA BUpYCcOB (/1.
N. UBanoBckuit). OCOOEHHOCTH CTPOCHUS M >KMU3HEHHOTO IMKJIA BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHui, XKUBOTHBIX U YEJIOBEKA, BBHI3bIBAEMBbIC
BUpycamu. Bupyc ummynoaedpunura yenoseka (BUUY) — Bo36ynurens CIINda.
OO6OpaTtHast  TpaHCKpuWILIMs, peBepraza ©  uHTerpasa. [Ipodunakrtuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmuipl u cxembl: « Tunel nmutanusy, «Merabonuszmy», «MUTOXOHIPUSY,
«HepreTHYecKkuii 0omMen», «Xiaoporiact», «Potocuntesy, «Ctpoenue JJHK»,
«Ctpoenue u ¢GyHKIHMOHUpOBaHUE reHay, «CuHTEe3 Oenkay, «I eHeTnueckuit
koa», «Bupycw», «baktepuodarn», «CTpoeHHe M KU3HEHHBIH LUK BUpYcCa
CIIN/da, 6akrepuodara», «Pemnukarms JHK».

O6opynoBanue: Mmojenu-anmaukanuu «Y nsoenue JIHK u Tpanckpumims»,
«buocuntes 6enkay, «CTpoeHue KIETKU», MoJelb cTpykTypsl JIHK.

Tema 5. Pa3MHoOkeHMe M MHAUBUYAJIbHOE PA3BUTHE OPraHU3MOB.

Krerounsrii 1uki, WM >KU3HEHHBIM MUK KiIeTkd. WHTepdaza u MuTos.
[Ipoueccrl, nmpoTekaromue B uHTepdaze. Perumkanus — peakiuss MaTpUIHOTO
cunteza JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIH Ha0Op — KapHOTHII.
JIUTIonaHBIE M TaIJIOWAHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XPOMAaTHIBI.
[{uTosmornueckue OCHOBBI PAa3MHOKEHUST W HWHIMBUIAYAIbHOIO PAa3BUTHUSA
OpPraHu3MOB.

Henenue knetku — muto3. Cranun mutosza. [Iponeccel, mpoucxoasdiue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi rubenb KIETKH — armomnTo3.

@opMbI  pa3MHOXXEHUS OpPraHU3MOB: O€cCIoyioe © TMOoJIoBOe. Bus
Oecrioloro  pa3MHOXKEHHsI:  JCJICHHE HaJBOE, TOYKOBAaHHWE OJHO- W
MHOTOKJIETOYHBIX, criopooOpa3oBaHue, BEr€TATUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €I0 3HAUYCHUE ISl CEJICKIINH.

[TonoBoe pa3MHOXkKEHUE, €T0 OTINYUS OT OECIOJIOTO.

Meiio3. Cranuu meiosa. Ilpoueccsl, mpoucxoadinne Ha CTaauax Menosa.
IToBenenne xpomocom B Meio3e. KpoccuHrosep. brnonormyeckuii CMbICT H
3HA4YECHUE MEH03a.

I'amerorenes — mporecc 00pa30BaHUs MOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie *kemne3bl: CEMEHHUKHU U AMYHUKUA. OOpa3oBaHUE U Pa3BUTUE MOJOBBIX



KJIETOK — raMer (CrepMaTo30uj, SHULEKIeTKa) — CIepMaTOreHe3 U OBOICHE3.
OcoOeHHOCTH CTpOEHHUsS SHUUEKIETOK M crepMaro30uaoB. OII0J0TBOPEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHE3). OMOpHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Itanbl SMOPUOHAIBHOTO PAa3BUTHUS Y IO3BOHOYHBIX KUBOTHBIX:
npoOJneHue, racTpyisnus, opranoretes. [loctamOpruonansHoe pazBuTHE. THUIIBI
MOCTAMOPUOHAILHOTO PAa3BUTHS: MpsIMOE, HempsiMoe (JIMYruHOuYHOE). Brnusuue
Cpe/bl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHbIE
YPOACTBA.

Poct u pasButue pacteHnii. OHTOT€HE3 LIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmumpel 1 cxembl: «DOpMbI Pa3MHOXKEHHSI OPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacCTeHUi», «BereraTuBHOE pa3MHOKEHUE
pactenuit», «J/lenenue knetku Oakrtepuil», «CTpoeHUE TOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounbslid ukiny, «Permukanus JJHK», «Mutos»,
«Meio3zy», «lIpsamoe n HenpsiMoe pa3BUTHEY, «I aMeTOreHe3 y MIIEKOIUTAOIINX
U 4esioBeKa», « OCHOBHBIE CTaUU OHTOTEHE3a».

O6opynoBaHue:  MHUKpPOCKON,  Mukpompenapatbl  «CriepMaTo30uabl
MJIEKOITUTAOIIETO», «SIHLEKIeTKa MIIEKOITUTAOIIETr0», «KaprokuHes B KIeTKax
KOpEIIKa JIyKa», MarHuTHasi MOJENb-alIuIuKanus «JlejeHue KIeTkn», MOJIEeIb
JIHK, monenb MeTada3zHOM XpOMOCOMBI.

JlaGopaTopHble M NpaKTH4YeCKUE PA0OThI:

JlabopatopHas pabora Ne 3. «HabGmronenne mMuTo3a B KIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpPOIIpEnapaTax».

JlabopatopHast pabora Ne 4. «/3ydeHune CTpoeHUS MOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpENnaparaxy.

Tema 6. HacsieACTBEHHOCTh U HI3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer m 3amaunm reHetuku. Vcropuss pasButuss reHetuku. Poib
LIUTOJIOTUA U ASMOPHUOJIOTUM B CTAHOBJIEHUM T'€HETUKH. BKiag poccuiickux u
3apyOeKHBIX  YY4€HBIX B  pa3BUTHE TEHETUKU. METONbl  TeHETUKU
(TMOPUIONOTUYECKUN,  HUTOTCHETUYECKHH,  MOJIEKYJISIPHO-TEHETHICCKUN).
OcHOBHbIE T€HETHUECKHE OHATHUS. ['eHeThnuecKass CHMBOJIMKA, UCIIOIb3yeMasl B
CXeMax CKpPEUIMBaHUM.

3aKOHOMEPHOCTH  HACIIE/IOBaHMS  TMPU3HAKOB, yCTaHOBJEHHble [
Meunnenem. MoHOTHOPHUAHOE CKpeNIMBaHUE. 3aKOH €IUHO-00pa3usi THOPHUIOB
MepBOoro mnokojeHus. I[IpaBuino TOMHHUPOBaHMS. 3aKOH paCIICTUIEHUS
npu3HaKkoB. ['unoresa yuctotel raMmeT. 1101HOE M HEMOJIHOE TOMUHUPOBAHUE.



JurubpunHoe CKpeluBaHuWe. 3aKOH HE3aBUCHUMOIO  HACIIEIOBAHUS
npu3HakoB. lluToreHeTnyeckue OCHOBBI ~ JTUTHOPUAHOTO  CKpEIIMBAHMUS.
AHanusupyroniee CKpEILMBaHUE. Hcnonb3oBanue AHAJIN3UPYIOLLETO
CKpeIIMBaHUS ISl OMPEIeSICHUs] TEHOTUIIA 0COOU.

CuemnieHHoe HacienoBaHue npusHakoB. Pa6ora T. Moprana mno
CLUCIUICHHOMY HAcCJeJAOBaHMI0O TeHOB. HapylieHnue crenjaeHuss TeHOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHAasi TEOpHUS HACIEICTBEHHOCTH. [ eHeTUUEeCKHUE KapTHhl.

I'enetnka nosia. XpoMOCOMHOE ONpPEAEIEHUE T0JIa. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['oMoraMeTHsle M TreTeporaMmeTHbie opraHu3Mbl. HaciemnoBaHue
MPU3HAKOB, CLETUICHHBIX C TTOJIOM.

N3MeHYHUBOCTS. Bupr U3MEHYUBOCTH: HEHACJIEICTBCHHAs u
HaclieACcTBeHHas. Ponab  cpeapl B HEHACHEJACTBEHHOM  M3MEHUYMBOCTH.
XapakTepucTuka MOAU(UKAIIMOHHONW H3MEHUYMBOCTH. BapHwallmoHHBIN psg H
BapualMoHHas kpuBagd. Hopma peaknuu npuszHaka. KoluuecTBEHHbIE U
KaueCTBEHHBIC MPU3HAKU U UX HOpMa peakiuu. CBoWcTBa MOIU(PUKAIIMOHHON
M3MCHUYMBOCTH.

HacnencrBenHasi, uiau reHOTHUIIMYECKas, M3MEHUYMBOCTh. KoMOMHaTHBHAS
U3MEHYMBOCTh. Melo3 W TIOJIOBOM TpollecC — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTH. MyTallmoHHass W3MeH4YMBOCTh. Kiaccudukanuss MyTaruid:
TE€HHbIC, XPOMOCOMHBIE, TEHOMHBIE. YacToTa U MPUYUHBI MyTalluii. MyTareHHbIe
¢dakTophl. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B HACJIEICTBEHHON M3MeHYMBOCTH H.
H. BaBuioga.

BnesnepHas HacieACTBEHHOCTh U U3MEHYUBOCT.

I'enetrnka denoBeka. Kapuotun uyenoBexka. OCHOBHBIE METOJIbI T€HETUKU
YyeJ0oBeKa: reHeaJIorn4ecKui, OJIM3HEIIOBBIN, IIUTOIeHETUYECKHH,
OMOXMMUYECKUH, MOJIEKYyIsipHO-TeHeTHdeckuil. COBPEMEHHOE OIpeeICHNe
FEHOTHIIA: NMOJIHOTEHOMHOE CEKBECHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YHUCJIIE C
nomompio IIIP-anann3a. HacnencTtBeHHBIe 3a00jicBaHMS YeIOBEKa: I'CHHBIC
Oosie3Hu, O0JIE3HN ¢ HACIICICTBEHHOMN MPEeapacioioKeHHOCThIO, XPOMOCOMHEIE
oonme3nu. ComaTWyeckWe W TeHepaTUBHBIC MyTanuud. CTBOJIOBBIE KIICTKH.
[TpuHIHITBET 310pOBOT0 00pa3a KU3HU, TUArHOCTUKH, MPOMIIAKTUKN U JICUCHHUS
reHEeTHYSCKHUX O0JIe3He. MeauKo-reHeTHIeCKOe KOHCYIbTHPOBAaHNUE. 3HAUCHHE
MEIUIIMHCKOW TEHETUKW B TPEAOTBPAIICHUM W JICUYCHUH TE€HETUYECKUX
3a00J1€BaHMH YEI0BEKA.

JdeMoHCcTpanum:

[Toptpetsr: I'. Mennens, T. Mopras, I'. ne ®pu3s, C. C. UetBepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.



Tabmumpt u  cxembl: «MOHOTMOPUAHOE  CKpEIIUBAaHUE U  €r0
IUTOT€HETUYECKAas: OCHOBA», «3aKOH PACHICIJICHHS M €ro LUTOTCHETHYEeCKas
OCHOBa», «3aKOH YHUCTOThI Tramer», «JlurubpuaHoe  CKpenIuBaHHEY,
«lluTomoruyeckne OCHOBBI  JAUTHOPUIHOTO  CKpeHIuBaHus», «Meios,
«B3auMoIeNCTBUE aJUICNIbHBIX T'E€HOB», «l eHeTndeckue KapTbl pPACTCHUM,
KUBOTHBIX M YEJIOBEKa», «l'€HeTnka mosia», «3aKOHOMEPHOCTH HACIIEIOBAHUS,
CLUEIUICHHOTO ¢ mnoJioMm», «KapuoTumbl uenoBeka M KUBOTHBIX», «Buubl
U3MEHYMBOCTHY, «MoaudukalmonHas U3MEeHYUBOCThY, «HacnenoBanue pesyc-
dakTopay, «I'eHeTuka rpymm KpoBu», «MyTallMOHHASI U3BMEHYHBOCTH.

O6opynoBaHue: MoAeNH-anIUIMKa «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Henonnoe pomuuupoBaHue», «JurubpumgHoe ckpemniuBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON M MuUKporpenapar «Jlpozodwuray (Hopma, MyTanuu
(bopMBI KPBIITLEB M OKPACKH TeJia), TepOapuii «I"opox moceBHOM.

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

JlaGoparopnas pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
JTUTUOPHUIHOTO CKPEITUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIpENapaTax.

JlaGoparopHass pabora Ne 6. «U3yuenue MoaudUKaMOHHON
U3MEHUYHUBOCTH, IOCTPOCHUE BAPUALMOHHOIO PSAJla U BApUALIMOHHON KPUBOM.

JlaGoparopnas padota Ne 7. «AHaNHU3 MyTaruil y 1po30¢uiibl Ha TOTOBBIX
MHUKpPOIIPENapaTax».

[Ipaktuueckas pabora Ne 2. «CocrtaBieHue M aHalU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka U MPOLECC. 3apOXKICHUE CENEKIIUU U TOMECTUKALIMS.
VYyenne H. WM. BaBunoBa o0 IeHTpax MNPOUCXOXKICHUS H MHOT000pasus
KyJIbTYPHBIX pacTeHU. LIeHTpbl IPOUCXOKAEHUS JOMAIIHUX KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHBIE METOJIbI CENEKITMU. MacCOBBIN U MHIUBUIYAIbHBIA OTOOPHI
B CEJICKIIUHM PACTEeHUH U XKUBOTHBIX. OlleHKa 3KcTepbepa. Bin3kopoacTBEHHOE
ckpemmBanue — WHOpuAWHT. YUnctas nuausg. CKpeniuBaHUE YHCTHIX JIMHUMA.
I'eTeposuc, nim rubpuanas cuna. HepoacTBeHHOE CKpelMBaHie — ayTOPUIUHT.
Otnanénnas ruOpummnzauuss U e€ ycnexu. VCKyCCTBEHHBIA MyTareHes u
MOJy4YEHUE MOJHUIUVIONAOB. [[OCTHKEHUSI CENeKUMU PACTEHUM, XKUBOTHBIX H
MHKPOOPTraHU3MOB.

buorexHonorust kak orpacib Ipou3BOACTBa. ['eHHas MHXkeHepus. DTarbl
co3nanust pekomOuHanTHOM JIHK u TpaHcrennnix opranu3moB. Kiertounas
nHxeHepusa. Kietounble  KynbTypbl. MEHKPOKIOHAJbHOE  Pa3MHOXKEHHUE
pacrenuid. KioHMpoOBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX



OpraHU3MOB. OJKOJOrM4yeckue u 3tuyeckue npodiemel. MO — reHetudecku
MOJU(DUITMIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

Iloptpers: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®.
HBaHOB.

Tabmumpl U cxembl: kapta «lleHTpbl MPOUCXOXKACHUS W MHOr00O0pasus
KyJbTYpHBIX pacTeHuit», «[lopoasl gomamHUX SKUBOTHBIX», «Copta
KyJIbTYPHBIX pacTeHui», «OTnanéHnas ruopuanzamnus», «Padorsl akagemrka M.
®. Msanoay», «llomummonmusa», «OO0BEKTH OMOTEeXHOJIOrHM», «KieTtouHble
KyJbTYpPbI U KIIOHUpOBaHuE», «KOHCTpyHpOBaHUE U IEPEHOC T€HOB, XPOMOCOM.

O6GopynoBaHue: MYJSDKA IJIOJIOB M KOPHEIUIOAOB JUKUX GOpM U
KyJIbTYPHBIX COPTOB pacTeHuil, repoapuii «CenbcKoX03sIUCTBEHHBIE PACTCHUSY.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Okckypcuss «OCHOBHBIE METOJBI U JOCTHIKCHUsSI CEJICKIIMM PACTCHUN U
KUBOTHBIX  (Ha  CEJICKIMOHHYIO  CTaHIIMIO, mieMeHHyo  depmy,
COPTOUCIIBITATEIHBIA  yY4acTOK, B TEIUIMYHOE XO3SHUCTBO, J1abOpPaTOPHIO
arpOyHMBEPCUTETA UJIM HAYYHOT'O IIEHTPA)».

11 KIJACC

Tema 1. DBoTIOIIMOHHAA OMOJIOT M.

[IpeanochIKu BO3HUKHOBEHHS SBOJIIOLMOHHON TEOPUHU. DBOIIOLMOHHAS
Teopus U €€ MecTo B Ouonoruu. BriusiHre 3BONIOIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBugerenscTBa 3BoONIOLMU. [laneoHTONOrMUECKUE: MOCIEI0BATEIBHOCTD
TOSIBJICHHSI BUJOB B TAJICOHTOJIOTMYECKOW JIETOMHCH, TMEPEXOIHBIE (POPMBI.
buoreorpaduyeckue: cxomcrBo W paziaumuue GayH u ¢GIOp MATEPUKOB U
OCTpPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA M PA3NTUYMsI SMOPHOHOB Pa3HBIX BUJIOB
MMO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJOTUYHBIE, AHAIIOTUYHBIE,
pPYIMMEHTapHBIE OpPTraHbl, aTaBU3Mbl. MOJIEKYIISIPHO-OMOXUMHYECKHUE: CXOJICTBO
MEXaHU3MOB HACIEIACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTeHl y BCeX
OpraHU3MOB.

OpomonmonHas teopusi Y. JlapBuHa. I[IpeAnochliKM BO3HUKHOBEHUS
JapBUHU3MA. JIBUXKYIME CHIIBI 3BOJIIOIMU BUJIOB N0 [lapBuHy (M30BITOUHOE
Pa3MHOXKEHHUE IIPU OTPAHUYEHHOCTH PECYPCOB, HEOTPEIECIEHHAS N3MEHYUBOCTD,
O0opnOa 3a CylecTBOBaHUE, €CTECTBEHHBIN O0TOOD).

Cunretnyeckas Teopus 3BoJitoiuu (CTD) u e€ 0OCHOBHBIE MOJIOXKEHUS.



MuxkposBostonus. [lomynsius kak eAMHUIA BUAA U 3BOJIOLUU.

JBrxymue cuibl ((pakTophl) 3BOJTIOLHMH BUAOB B IpHpoae. MyTaumoHHBIN
poLecc 1 KOMOMHATUBHAS MU3MEHYMBOCTH. [lonmysiliMOHHBIE BOJHBI U Apend
reHoB. M3oasuus u Murparus.

EctecTBeHHBIil 0TOOp — Hampapisiomui ¢Gaktop 3BoIOUUUA. DOpMBI
€CTEeCTBEHHOT0 0TOOpAa.

[IprcnocoOIeHHOCTh OPraHM3MOB Kak pe3yJbTaT 3BOJOLUH. [Ipumepsl
OpUCTIOCOOJIEHUI Y OPraHu3MOB. ApOoMOP(O3bl U UNO-aJaNITALIUH.

Bun wu BunmooOpazoBanme. Kpurtepuu Buma. OcHOBHbIE (HOpPMBI
BU000pa30oBaHus: reorpauueckoe, IKOJIOTUIECKOE.

MakpooaBomonus. Dopmbl  sBOMIONIMU:  pusleTHYECKas, JUBEPreHTHAad,
KOHBEpIeHTHasl, nmapasuienbHas. HeoOpaTuMOCTh 3BOJIOLMH.

[Ipoucxoxnenue oT HECIEeLMATN3UPOBAHHBIX MIPEIKOB.
IIporpeccupyromas cnenuanu3anus. AJanTuBHas paguanus.
JdeMoHcTpanum:

[Toptpetsi: K. Jlunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkensb, ®. Mromiep, A. H. Cesep1ios.

Tabmuupr u cxembl: «Pa3BUTHE OpraHMYECKOTO MHUpa Ha 3emiiey,
«3apOoIbIIIN MTO3BOHOYHBIX KUBOTHBIXY», «ApXeonTepukcy, «PopMbl 0OpbOBI 3a
cyliecTBoBanue», «EctectBeHHbIl 0T00p», « MHOTrO0OOpa3re COPTOB pacTeHUI»,
«MHoroo6pazue  mopon  KUBOTHBIX»,  «llomymsmun», «MyTarmonHas
U3MEHUYUBOCTBHY», «Apomopdo3bl», «Uanoagantanumny, «O01mas nereHeparus»,
«/IBmxymue cunbel sBostonuny, «Kapra-cxema mapmipyra nyremiectBus Y.
HapsuHay, «boprba 3a cymecTBoBaHue», «IIpuCIOCOOIEHHOCTh OPraHU3MOBY,
«["eorpaduyeckoe Bug000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBanue: KOJJICKIIUS HACEKOMBIX C PA3IMYHBIMU TUIIAMU OKPAaCKH,
Ha0Op TUTOJIOB M CeMsH, KoJeKusa «lIpumepsl 3alUTHRIX TPUCTIOCOOICHUN Y
AKUBOTHBIX», MOJIeNIb «OCHOBHBIEC HAIIPABICHUS SBOJIOLMNY», 00bEMHAS MOEIb
«CTpoeHHre TOJTOBHOIO MO3Ta MO3BOHOYHBIX.

buoreorpadguueckas kapra Mupa, Kouiekius «DopMbl COXpPaHHOCTH
HMCKOIIA€MBIX JKMBOTHBIX M pacTeHHi», Mozaenp ammummkanusa «llepekpéct
XpOMOCOM», BIIaxHble Tnpemnaparsl «Pa3Butme Hacekomoro», «Pa3Butne
JSTYIIKAY», MUKpoTpemnapart «J[po3oduma» (Hopma, MyTaruu GOpMbI KPEUTHEB U
OKpacKH Tena).

JlaGopaTopHble M IpaKTHYecKUe padoThbI:

Jlabopatopnas pa6ora Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPUION.



Jlaboparopnas padota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma u
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3sBUTHE )KU3HU Ha 3emuie.

JloHay4YHbBIE MPENCTABICHUSA O 3apPOKICHUM XU3HU. HaydHbple rUnmoTe3bl
BO3HUKHOBEHHUSl KM3HM Ha 3emiie: abHOoreHe3 W MaHCHEepMUs. XUMUYECKas
HBOMIIOIUSI. AOMOTEHHBI CHUHTE3 OPraHUYECKHX BEIECTB U3 HEOPTraHUYECKHUX.
OKCIIEpUMEHTAIBHOE TMOJATBEPKJICHUE XUMHUYECKOW dBoJround. HadvanbHble
sTanbl Ouosornueckoi sBomtonuu. ['mnoreza PHK-mupa. dopmupoBanue
MEMOpPaHHBIX CTPYKTYp U BOSHMKHOBEHHME MPOTOKIETKHU. [lepBble KIETKH U UX
sBOMIOLMS. POPMHUPOBAHUE OCHOBHBIX IPYMI )KUBBIX OPTraHU3MOB.

PazButre xu3HM Ha 3emiie no ’pam u nepuonam. Karapxei. Apxeiickas u
nporepo3oiickass dpbl. [laneos3oiickas spa u e€ mepuoaAbl: KEMOPHUICKUIA,
OPZIOBUKCKHH, CUITYPUNCKUHN, TEBOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUM.

Me3o3o0Kckas 3pa v €€ NepUobl: TPUACOBBIN, FOPCKUH, MEJTOBOM.

KaiitHo3olickass 3pa W €€ Tepuoabl: MaJCOreHOBBIA, HEOTCHOBBIN,
AHTPOINOT€HOBBIM.

XapaKTepUCTUKA KIMMaTa U reoJIOTHYeCcKuX npoueccoB. OCHOBHBIE ATaIIbl
ABOJIIOIIUU PACTUTENBHOTO U KMBOTHOTO MHUpa. ApoMopd03bl y pacTeHUH U
XKUBOTHBIX. [losIBIE€HME, pacBET ¥ BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cuctema OpraHM4ecKOro MHpa Kak OTpaKeHHe HBONIOIUU. OCHOBHBIE
CUCTEMATHYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIOIMS YeJIOBEKa. AHTPOIIOJIOTHS KaK Hayka. Pa3BuTue npeacTaBieHHil
0 MPOUCXOXKIEHUU 4YesloBeKa. MeToabl u3yueHus: aHtpornoreHe3a. CxoacTsa u
pa3inuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATHYECKOE MOJIOKEHHUE YETIOBEKa.

JBwxkymue  cwibl  (pakTopel)  aHTpomoreHesa.  HacieacTBeHHas
U3MEHYMBOCTh M €CTECTBEHHBIH oTOOp. OOIIecCTBEeHHBIM 00pa3 >KU3HH,
U3TOTOBJICHUE OPYIHUN TPYAA, MBILIJICHHUE, PEYb.

OCHOBHBIE CTaguM W BETBH DSBOJIOLUMU YEJIOBEKAa: aBCTPAIONUTEKH,
Yenosek yMmenbld, YenoBek NpAMOXOIAIINM, YenoBek HeEaHAEPTAIbCKUU,
UYenosek pasymHbid. Haxonku MckonmaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAHUS,
001acTh pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OpYIusl.

Yenoseyeckne packl. OcCHOBHbIE OONBIIME pachl: €BPOTICOUTHAS
(eBpasmiickasi), Herpo-aBCTpaJiOWJHasi (SPKBATOpHalbHAasA), MOHIOJOUIHAS
(a3marcko-amepukaHckas). UYepTbl NPUCHOCOOJEHHOCTH  IPEACTABUTENEH
YEJIOBEYECKUX Pac K YCIOBHUAM CYIIECTBOBAaHMs. EIMHCTBO 4EIIOBEUYECKUX paC.
Kputuka pacusma.

JdemoncTpanum:



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

Tabmuiel 1 cxembl: «Bo3aukHoBeHne COIHEUHOM CHCTEMbI», «PasBurune
opraHuueckoro wmmupa», «PactutenbHas kietka», <« KuBoTHas KJeTKay,
«IIpokapuotnueckas kieTka», «CoOBpeMEeHHasi CUCTeMa OPraHUYECKOr0 MUPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHUS UYEJIOBEKa M 4YeJIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHBIE MeCTa MAJICOHTOJIOTUYECKUX HAXOJOK IIPEIAKOB
COBPEMEHHOI0 4YelIoBeKa», «JlpeBHelue moan», «/pesuue moany», «llepBbie
COBpPEMEHHBIE TIOAN», «HeT0BeUEeCKHUE pach».

O6GopynoBanue: wmymsoku — «IIpoucxokaeHue  denoBeka»  (OrOCTHI
aBCTpAJIONMUTEKA, MUTEKAHTPOIA, HEaHAepTalblla, KPOMAHbOHIIA), CJICTKU WIIN
U300pakeHUsT KaMEHHBIX OpPYAMHM TMEePBOOBITHOTO ueloBeKa (KaMHU-UOMIIEPHI,
pyouna, ckpebsa), TEOXpOHOJOrHYeckas TaOnuia, KOUICKIUS «Dopmel
COXPaHHOCTH MCKOTIA€MBIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[TpakTudeckast pa6ota Ne 1. «3yyenue uckomaemMbIx OCTaTKOB PaCTEHUN U
KUBOTHBIX B KOJUICKITASIX.

DKCKypcusl «IBOJIOIMUSA OPraHUYECKOr0o MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WM KpaeBeAYECKUI MYy3€il).

Tema 3. Oprann3mMbl 4 OKpYy:Kawiuas cpeaa.

DKoJIorMsl Kak Hayka. 3aJadyd W pasfenbl  3KOJOTrMu. MeTobl
AKOJIOTUYECKUX HCCIEOBaHUM. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOIO
YeJ0BeKa.

Cpenpl o6UTaHMsI OPTaHU3MOB: BOJIHASI, HA3€MHO-BO3AYIITHAS, TTOUYBEHHAS,
BHYTPUOpPraHW3MEHHAs.

Oxkonorudyeckue ¢dakropbl. Kimaccupukanus sKoJoTHUecKux (HaKTOpPOB:
abuotnyeckrue, OWOTUYECKUE U aHTPONOTECHHbIC. [leHiCTBHE HSKOIOTHMYECKHUX
(aKTOpOB Ha OPTraHU3MBI.

Abuotnueckue (bakTophI: CBET, TEMIIepaTypa, BJIAKHOCT.
®oronepuoausm. [IpucrnocoOiaeHns OpraHU3MOB K JACHCTBUIO aOMOTHYECKHX
¢dakropoB. bruonornueckre puTMBI.

buotnyeckne  Qakroppl. Bumpl  OMOTHYECKMX  B3aMMOJEHCTBUNA:
KOHKYPEHIIUS, XUIITHIYECTBO, cMMOMO03 1 ero ¢popMel. [lapazutnsm, koonepanus,
MyTyaJIu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HEeUTpaM3M. 3HauYeHUE OWMOTHYECKHMX B3aWMOJICHCTBHI ISl CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOAHBIX COOOIIIECTBAX.



DKOJOTHYECKHE XapakTepUCTUKU mnonynasuud. OCHOBHBIE TOKa3aTelu
MOMYJNAINNA: YUCIEHHOCTh, TIOTHOCTh, POKIAEMOCTh, CMEPTHOCTh, MPHUPOCT,
Murpanus. J[nHaMuKa YUCIEHHOCTH TOMYJISITUN U €€ peryJsIiusl.

JdeMoHcTpanum:

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

Tabmuter n cxembl: kapta «[Ipupogabie 30HbI 3emm», «Cpeasl oOOUTaHUS
opranu3zMoBy», «Doronepuoauzmy», «llomynsanum», «3aKOHOMEPHOCTH POCTa
YHCIEHHOCTH TOMYIISAINU HHPY30pUU-Ty(henbkny, «[Iummesbie memmy.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThI:

Jlaboparopnas pabora Ne 3. «Mopdonoruiueckue 0COOEHHOCTH pacTeHUM
U3 Pa3HBIX MECT OOUTAHUS.

JIaGopatopHas pabota Ne 4. «BausiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KOJIeYyCay.

[Ipaktuueckas pabora Ne 2. «Ilomcu€r miIoTHOCTH MOMYJSUUNA Pa3HBIX
BUJIOB PACTEHUI.

Tema 4. CooO1mecTBa ¥ 3K0JI0rHYeCKHE CUCTEMBbI.

Coo01iectBO OpraHu3mMoB — OuoleHo3. CTpyKTypbl OMOIIEHO3a: BHUIOBas,
npocTpaHCTBeHHasi, Tpoduueckas (mumienasi). Bunsi-nomunantel. Csi3u B
OuoIIEeHO3E.

Okonoruyeckue cucteMbl (d9kocuctembl). llonarne 00 skocucreme u
ouoreornieHoze. MDyHKIMOHATBHBIE KOMIIOHEHTHI JKOCUCTEMBI: TMPOAYLIEHTHI,
KOHCYMEHTBI, peAylIeHThl. KpyroBOpOT BEIIECTB U MOTOK SHEPTUH B 3KOCUCTEME.
Tpoduueckue (muieBbie) YpOBHU OKOCHUCTEMBI. [luiieBble IEMM U CETH.
OcHOBHBIE TIOKa3aTeNd IKOCHUCTEMBI: OMoMacca, MPOAYKIUsA. DKOJOTUYECKUE
NUPAMHUIBL: TPONYKIMHM, YUCICHHOCTH, OuomMacchl. (CBOWCTBa OJKOCHUCTEM:
YCTOWYMBOCTH, cCaMoperyJsiius, pazsutue. CyKieccus.

[IpuponHbie 3KOCHUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMA XBOMHOTO
WJIM IIAPOKOJIMCTBEHHOTO JIeca.

AHTpPONIOTEHHBIE 3KOCHUCTEMBL. ATPOIKOCHUCTEMBL.  YPOOIKOCUCTEMBI.
Bbuonornueckoe u X03s1iiCTBEHHOE 3HAYCHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpazue kak (axtop ycroitunBoctu sKkocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuanackoro o 6uocdepe. ['paHutip, coctaB U CTpyKTypa
ouoceprr. KuBoe BemecTBo u ero pynkmuu. OcobenHoctn O6mochepsl Kak
rII00AIbHON 3KocHCcTeMBbl. J[MHaMmmueckoe paBHOBecHMe W oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB ¥ OHOTCOXMMHUYECKHE IIUKIBI  DJIEMEHTOB
(yrnepoja, azora). 30HAIBHOCTH Orocepbl. OCHOBHBIE OMOMBI CYIIIH.



UYenoBeuectBO B Ouochepe 3eMiu. AHTPONOrEeHHbIE HM3MEHEHUS B
o6uocdepe. ['odanbHBIE SKOIOTMYECKUE MPOOTEMBI.

CocyiiecTBoBaHue MIPUPOABI 151 YEJI0BEUYECTBA. CoxpaHnenue
OuopasHooOpa3usi Kak OCHOBa  ycTouumBocTH  Ouocdepsl. OcHoBa
pallMOHAJILHOTO YIpPaBJICHUs MPUPOJHBIMU PECYpCaMU M HUX HCIOJIb30BaHHUE.
JlocTmxeHus: OMOJIOTUU U OXpaHa MPUPO/IBI.

JdeMoHcTpanum:

IToptpersl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuuel n cxemol: «IlumeBsie nenuy», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOuiecTBa», «llemu nmuranus», «IKoJOTHUECKass MUPAMUIAN,
«buocepa u  dyenoBek», «IKocHCTeMa  IIMPOKOJUCTBEHHOTO  Jiecay,
«JKocucTteMa XBOWHOro Jjeca», «buoreHo3 BogoéMay, «ATPOILIEHO3»,
«IIpumepHBIE aHTPONOTCHHBIC BO3ACHCTBHUS Ha MNPUPOAY», «Baxuewiue
WMCTOYHUKU 3arpsi3HCHHUS] BO3JyXa U TPYHTOBBIX Boja», «[louBa — BakHewias
coctapisomas ouocdepo», «DakTopsl gerpaganuu mouB», «llapHUKOBBIM
abdext», «DakTOppl PAAMOAKTHUBHOTO 3arpsisHeHHs Ouocdeps», «Oomas
CTpyKTypa Ouocdeps», «Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIN
sKkpaH 6uocdepo», «Kpyrosopor yriaepoaa B 6uochepe», «KpyroBopor azora B
IPUPOJIEY.

O6opynoBanue: MoJienb-anTuInKanusa « TunuyHeie OMOLEHO3bI», repbapuii
«PactutenbHbie  coobmiecTBay, KoJuiekuuu — «buoneHo3», «Bpemutenu
BRXHEHIINX CEIbCKOXO3AMCTBEHHBIX KYJIbTYyp», TepOapuu U  KOJUIEKIUU
pacTeHUil W JKUBOTHBIX, MPUHAJIEKAIINE K Pa3HBIM AKOJOTHYECKUM TPYIIIaM
onHoro Buaa, KpacHas kuura Poccuiickoii ®Deneparuu, u300pakeHUs
OXpaHSEMbIX BUJIOB PACTCHHI U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BNUOJIOTMN HA BA30BOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBnuBalOTCs TpeOOBaHUS K pe3yjbTaTaM
OCBOCHHUSI OOYy4YalOIIMMHUCS MPOrpaMM CpeAHEero o0OImero oOpa3oBaHUs:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JTUUHOCTHBIX pE3ylbTaTOB OCBOCHMS Npeamera «buonorus»
BBIZICJICHBI ~ CJCAYIOIIME  COCTaBIISIONIME:  OCO3HaHWE  OOYyYarolUMUCS
POCCHUMCKON TPaKTAHCKOM HIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO,
CaMOCTOSITEJTbHOCTH U CaMOOTIPENICIICHUIO, HAIMYWE MOTHBAIUU K OOYyUCHHIO
OMoJIOTHH, 11eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM JTUYHOCTH Ha
OCHOBE KIIIOYEBBIX IIEHHOCTEH M HMCTOPUYUECKUX TpaaulIMi  pa3BUTHS
OMOJIOTMYECKOTO  3HAHUS, TOTOBHOCTb W CHOCOOHOCTh  OOyYaromuxcs
PYKOBOACTBOBATbCS B  CBOEM  JAEATENBHOCTH  II€HHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIIUMH CUCTEME OMOJIOTHYECKOTO O0Opa3OBaHUs, HAJIUYHE
HKOJIOTUYECKOTO TMPABOCO3HAHUSA, CIIOCOOHOCTH CTaBUTh LEJIM M CTPOUTH
KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE PE3YABTATHl OCBOCHUS NpeameTa « buosorus» 10cTurarTcs B
€AMHCTBE YYEOHOW M BOCIMUTATEIBHOM JIEATETFHOCTH B COOTBETCTBHHM C
TPAAULMOHHBIMU POCCUHCKHUMHU COLMOKYJIbTYPHBIMH, HUCTOPUUECKUMH H
TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPUHITHIMUA B OOIIIECTBE NIPABUIAMH U
HOpMaMHM TIOBEJICHHSI U CIOCOOCTBYIOT  IpoIleccaM  CaMOIIO3HAHUA,
CaMOBOCIIUTaHUSI U CaMOPa3BUTHS, PA3BUTUS BHYTPEHHEN MO3ULUU JIMYHOCTH,
MaTPUOTH3MA, YBAXKEHUA K 3aKOHY M IIPABOIOPANKY, YEJIOBEKY TpyAa H
CTapiieMy TIOKOJCHUIO, B3aWMMHOIO YBaXXEHHUS, OCEPEKHOTO OTHOIICHHS K
KYJbTYPHOMY HACJIEAUIO W TPAAULUAM MHOTOHAIMOHAIBHOIO HApoJa
Poccuiickoit @enepannu, NpUpoOIe U OKPYKAKOIIEH Cpee.

JIndHOCTHBIE PE3yNbTaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JOJKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSI CPOPMUPOBAHHOW BHYTPEHHEH TMO3HIMEH JUYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpPHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPAJUUMOHHBIM IEHHOCTSIM POCCHIICKOrOo OOIIEeCTBa,
paclIMpeHue >KU3HEHHOrO OIbITa W ONbITA JEITEIBHOCTH B IPOLECCE



peanu3aii OCHOBHBIX HAIpPaBJICHUN BOCTUTATEIBHON NESTETbHOCTU, B TOM
YHUCJIE B YACTH:
1) rpakaaHCKOTro BOCIIUTAHMS

c(hOpMUPOBAHHOCTb IPAXKIAHCKOU MOZUIIMHU 00YUaIOIIETOCs KaK aKTHBHOTO
1 OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, YBa)KCHHE
3aKOHA Y TIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JIESITEIBHOCTU MPU CO3AAHUU
y4€OHBIX TTPOCKTOB, PEIICHUN YIECOHBIX U MO3HABATEIbHBIX 33/1a4, BHINOIHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTh OMpENENsTh COOCTBEHHYIO IMO3MIIMI0 [0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSITH €€;

yYMEHHUE YYUTHIBATh B CBOMX JICUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHS JIIOJICH C pa3HBIMHU YOSKICHUSIMHU, KYyJIbTYPHBIMHU IIECHHOCTSIMU
U COITMAILHBIM TIOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEIOBATEIILCKUX 3a/1ad, YBaXXUTEIBHOTO
OTHOIIEHUS] K MHEHHIO OIIMOHEHTOB MpPH OOCYXKIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COJIePKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUICKOM IpaK1aHCKOMN UIECHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHUS K CBOEMY HApoly, YyBCTBAa OTBETCTBEHHOCTHU IEPE.
Ponunou, ropmoctu 3a cBOM Kpad, CBOK PoauHy, CBOM S3BIK U KYJBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUI0 U NaMATHUKAM
MPUPOJIbI, TOCTHXKEHUSAM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJIOTHSX,
Tpyac,

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUUCKHMX YUYEHBIX B CTAHOBIEHUE U
pa3BUTHE OWOJOTWH, MOHUMAHUS 3HAYCHHsS OWOJOTUM B TIO3HAHWUU 3aKOHOB
MIPUPOJBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujcitHas yoexxI€HHOCTh, TOTOBHOCTh K CIIYXEHHUIO0 M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €ro Cy/p0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHNUS;

CIOCOOHOCTh OLICHMBATH CUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;



OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POAUTENSAM, CO3JAHHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTI'O IIPUHATHS LEHHOCTEN CEMEMHOU KU3HU B COOTBETCTBUU C
TpaauUUsMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

MOHMMAaHWE HMOILUOHAIBHOTO BO3JECHCTBUSA KUBOW TPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KaYECTBA TBOPUYECKOM JIMYHOCTH;

5) pusuveckoro BocnuTaHusi, GOpMHUPOBAHUSA KYJIbTYPbI 310POBbS U
IMOLUMOHAJIBLHOTO 0JIATONMOJYY s

NMOHUMAHUE W peanu3alus 3J0poBOro M Oe3omacHOro oOpasza KU3HU
(3mopoBoe  mMHUTaHWE, COOJIOJICHHE TUTHECHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHH H OTAbIXa, peryisipHas Quznueckas
aKTUBHOCTB), OEpPEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3MUECKOMY U TICUXHUECKOMY 3/10POBbIO;

NOHUMAHHUE LEHHOCTH TMpPaBWJI WHIWBHUAYAJbHOTO U KOJUIEKTUBHOTO
0e30macHOro MOBEACHUS B CUTYAIUAX, YTPOXKAIOIINX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE MOCJIEICTBUI U HEMIPUATHUS BPEAHBIX MPUBBIYEK (YIIOTpeOIeHUS
aJIKOT0JIs1, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTH K AKTHUBHOM NEATEIHLHOCTH TEXHOJIOTUYECKON M COIMAJILHOMU
HaIPaBJIEHHOCTH, CIIOCOOHOCTH MHULIMUPOBATH, IJIAHUPOBATh U
CaMOCTOSITEIILHO BBINIOJHSITH TAKYIO €S TEIbHOCTD;

MHTEPEC K PA3TMIHBIM cepam NMpoPeCcCUOHAIBHOMN IeITeTbHOCTH, YMEHUE
COBepIaTh OCO3HAHHBIM BBIOOpP Oyaymed npodeccurn W pean30BBHIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHUI0O M CamMOOOpPa30BaHUIO Ha
MNPOTSHKEHU U BCEU KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11e71ec000pa3HOe OTHOUIEHHWE K MPHUPOJE KAK HUCTOUHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJIOTMYECKOW KYJbTYphl: MPUOOPETECHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKH MX BO3MOXHBIX TMOCIEACTBUN IS
OKPY’KAIOIIEH CPEbI;



OCO3HaHUE TI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPoOIeM U MyTed ux
pEIICHHS,;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaEMbIE MPU H3YYEHUU OMOJOTUU
3HaHWSI W YMEHHS TIPH PEIICHWH MpoOJeM, CBSI3aHHBIX C palliOHAIBHBIM
MIPUPOJIONONIB30BaHNEM  (COOJMIOICHNE TIpaBUJ  TOBEJAEHUS B  MPUPOJE,
HANpaBICHHBIX HAa COXpAaHEHHE PABHOBECHUS B DKOCHCTEMax, OXpaHy BHIOB,
IKOCUCTEM, OHOChEpHI);

AKTUBHOE HEMPHUATHE JCHCTBUH, TPUHOCAIIUX BpEJ OKpYXKaromen
NPUPOHON Cpejie, yMEHHE MPOTHO3UPOBATH HEOIArOMPHUSTHBIE SKOJIOTUICCKHE
TIOCIIC/ICTBUS MTPEANPUHUMACMBIX JICUCTBUH U TIPEIOTBPAIIATh UX;

HAJIMYME Pa3BUTOTO  OKOJOTMYECKOTO  MBINIJICHHS, JKOJOTHYECKOH
KyJbTYPBI, ONBITA JCSITCIBHOCTH AKOJIOTHYCCKON HANPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B IO3HABATCIIBHONW, KOMMYHUKATUBHON U COLIMAILHOM
NPAaKTUKE, TOTOBHOCTM K YYacTHIO B TPAKTHYECCKOW  JCATEIHHOCTH
9KOJIOTUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha JHAJIOTE
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B IMOJMKYJIbTYPHOM
MUDE;

COBEPIIIEHCTBOBAHUE SI3bIKOBOM M UMTATEIBCKON KYJIbTYpPbI KakK CpeiCcTBa
B3aMMOJICHCTBUS MEX]TY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHHe CnenuPUKU OMOJIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(dbopMHUpPOBaHUHU PANMOHATIHLHOTO HAYYHOTO MBIIUICHUS, CO3IaHUU 1IEIOCTHOTO
Ipe/ICTaBIeHUsT 00 OKpYKAroIIeM MUpPE Kak O €MHCTBE MPUPOJIbI, YETIOBEKA U
oOIIecTBa, B MO3HAHUM TMPUPOIHBIX 3aKOHOMEPHOCTEW W pelIeHUH MpodiieM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTUH JJISI COBPEMEHHOW ITUBUIIH3AIINN
oOecrieueHus: HOBOTO YPOBHS Pa3BUTHsI MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEeXHOJIOTHM, CIOCOOHBIX pemaTh pPEeCypcHbIe MPOOJIEeMbI  pa3BUTHUSA
YeJI0BEYECTBA, MMOMCKA MyTEH BBIXO/A U3 II00aTbHBIX SKOJIOTUYECKHUX MPoOIeM
u obecreyeHHs Tmepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATEHOMY
WCITIOJIb30BAHUIO TIPUPOJTHBIX PECYPCOB M (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHUH OWOJOTHYECKUX 3HAHWM B IMEIAX
MOBBIIICHUST OOMIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, Kak
COCTaBHOW  4YacTW  (DYHKIIMOHATBHONW  T'PAMOTHOCTH  OOYYarOIIMXCS,
dbopMuUpyeMoil Ipu U3y4YeHUH OHMOJIOTHH;



[IOHUMaHUE CYIITHOCTHA METO0B IIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh II0JydaeMble 3HAHUS [UIsl aHaIM3a U
O0OBSCHEHHUS SIBICHUM OKPYKAIOIIET0 MUPA U MPOUCXOAIIMX B HEM U3MEHEHUH,
yMEHHE JefaTh 0O0OCHOBaHHBIE 3aKJIIOYEHHS HAa OCHOBE HAy4yHBIX (DAKTOB U
MMEIOIINXCS JAHHBIX C LIEJIIO ITOJYYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIIOJIb30BaTh OMOJIOTNYECKUE 3HAHUS IS
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHUE LICHHOCTU HAY4YHOM JEATEIBbHOCTH, TOTOBHOCTDH OCYIIECTBIISTh
IIPOEKTHYIO U UCCIIEA0BATEIILCKYIO AEATEIbHOCTh UHAUBUAYAIbHO U B IPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTh K HENPEPHIBHOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJIYYEHHIO HOBBIX 3HaHWI MO OMOJOTHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS yueOHOTro npenameTa «buomorus»
BKJIFOYAIOT: 3HAYWMbIe Uil (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYYarOUUXCS
MEXIUCUUTUINHAPHBIE (MeXTpeaMETHBIE) oOleHayYHbIe MOHSATHS,
OTpakarolue IIeJIOCTHOCTh HayYHOW KapTUHBI MHpa U CHEIU(UKY METO/IOB
MO3HAHUS, HCIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHs,
ABJICHHE, TIpollecC, CHUCTEeMa, Hay4dHbld (akT, TPUHLMUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeJ0BaHME, HaOIIoJIeHHe, HU3MEpeHHe,
HKCIIEPUMEHT U JIPYTUX ), YHUBEPCAJIbHBIE yueOHbIC NEeHCTBUS (TT03HABATEIbHBIE,
KOMMYHUKAaTUBHBIC, PETYJISATUBHBIE), oOecrneunBamomue (HOpMUPOBAHUE
(GYHKIIMOHAIBHOW TPAMOTHOCTH U COLIMANIbHON KOMIIETEHIIMHM OOYYaroIINXCs,
CIIOCOOHOCTh OOYYAIOIINXCS MCIOJIb30BaTh OCBOCHHBIC MEKIUCIMILTMHAPHBIE,
MHUPOBO33PEHUYECKHUE 3HAHUS M YHUBEpcajbHble yueOHBIE JEHCTBUS B
MMO3HABATEILHOW M COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHble PE3yIbTaThl OCBOCHHUS MPOTPAMMBI CPETHETO OOIIero
0o0pa30BaHus JOJDKHBI OTPAXKATh:

OBilajeHHe  YHMBEPCAJIBHBIMH  Y4eOHBIMHM  MO3HABATEJIbHBIMU
AEeCTBUAMM:

1) 6a30BbI€ JOrHYECKHE TeHCTBUS:

CaMOCTOATENTHLHO  (OpMynUpOBaTh W  aKTyaIM3UPOBATH  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

VCIIOJIb30BATh MPH OCBOCHUW 3HAHWUW MPUEMBI JIOTUYECKOTO MBIIUIEHUS
(amanu3za, cuHTE3a, CpaBHEHMSs, Kiaccudukanuu, 0OOOUIEHHUS), PACKPHIBATH



CMBICI OHWOJIOTMYECKUX TOHSATUN (BBIACTSATh HMX XapaKTepHbIE MPU3HAKHU,
YCTaHABIIUBATh CBSI3U C IPYTUMH MOHSATUIMHU);

OTpEeNeNATh e ACATEIbHOCTH, 3ajlaBasi mapamMeTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCHUTb PE3YJIbTaThl JEATEIBHOCTH C IOCTaBJICHHBIMU
LEISIMU,

UCIIOJIB30BaTh OMOJIOTMYECKUE TOHATHS i1 OOBsicHeHUs] (HaKTOB U
SIBJICHUM KUBOW IPUPOJIBIL;

CTPOUTH JIOTMYECKHUE pACCYXIEHUS (MHAYKTUBHbBIC, IEIyKTUBHBIC, 10
AQHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

NPUMEHATh  CXEMHO-MOJIEJIbHBIE  CpeJCTBA  JUIl  TMPEJICTABJICHUS
CYILIECTBEHHBIX CBSI3€H U OTHOIIICHHUM B U3y4aeMbIX OMOJIOTUUECKUX 00BhEKTaX, a
TaK)K€ TPOTUBOPEUMM  PA3HOTO  POJA, BBIABICHHBIX B  Pa3IUYHBIX
UH(OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTb, OIICHUBATh COOTBETCTBHE
pEe3yJIbTaTOB 1IEJISIM, OLICHUBATH PUCKH MOCEICTBUMN €SI TEILHOCTH;

KOOPJMHUPOBATh U  BBINIOJHATH pabOTy B YCIOBHUSX pPEaIbHOTO,
BUPTYaTbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pPa3BUBATh KPEaTHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJEN0BATEIbCKHE AeiiCTBUS:

BJIQJICTh HaBBIKAMU y4eOHO-HCCIIeI0BATEIBCKOM u MPOEKTHOMN
NeSATEeIIbHOCTH, HABBIKAMH Pa3pelieHus mpooieM, CliocOOHOCTHIO M TOTOBHOCTHIO
K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pEIICHUs NPaKTUYECKUX 3ajady,
MPUMEHEHUIO PA3IMYHBIX METOJA0B MTO3HAHMUS;

WCIIOJIb30BaTh Pa3IMYHbIE BHUJbBI JIEITEILHOCTH IO TMOJYYEHHIO HOBOTO
3HAHUSA, €r0 HMHTEPIPETAINH, MPEeoOpa30BaHUIO W NMPUMEHCHHIO B YUYCOHBIX
CUTYaIUsAX, B TOM YHCJIC TIPH CO3AaHUN YICOHBIX U COIMATIBHBIX MPOEKTOB,;

dbopMupoBaTh ~ HAyYHBIH  THUN  MBIIUICHHS,  BIAAeTh  HAYYHOM
TEPMHUHOJIOTHEH, KIIFOYEBBIMHU MOHATUSAMU U METO/IaMU;

CTaBUThb U (POpMYIUpOBaTH COOCTBEHHBIE 3aJauyd B 0OOpa30BaTEIbHOU
JESATEIBHOCTH U )KU3HEHHBIX CUTYALIUSX;

BBIABIISITh NPUUYUHHO-CJICACTBEHHBIC CBSI3M M aKTyaJlu3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHHUS, HAaXOJUTh apryMEHTHI ISl JOKa3aTelIhbCTBa
CBOUX YTBEP)KJICHHUM, 3a]1aBaTh MMapaMeTPhbl U KPUTEPUHU PEIICHHUS;



aHANMM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHHs 3aJaddl pe3yiIbTaThl,
KPUTUYECKHA OIEHWBAaTh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH H3MEHEHUE B
HOBBIX yCIIOBUSX;

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsM, OIICHHBATh IPUOOPETEHHBIHN OIIBIT;

OCYILECTBIIATH IIeJIEHANPaBICHHBIA MOUCK MEPEHOCca CPEACTB U CIIOCOOOB
nercTBUs B MPOGECCUOHATIBHYIO CPEIY;

yYMETh TIEPEHOCUTDH 3HAHUS B MO3HABATEIBHYIO M NIPAKTUYECKYIO 00JIacTH
KU3HEEATEITHHOCTH;

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HJICH, ITPEIaraTh OPUTHHAIBHBIC TTOIXOIBI U PEIICHHMSI,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ nuHpopMaumeii:

OpUCHTUPOBATBCA B Pa3IMYHBIX HMCTOYHUKAX WHMOpMAIuu (TEKCTe
y4eOHOT0 MOCOOUs, HAyYHO-TIOMYJISIPHOM JINTepaType, OMOTOTHIECKIX CIIOBApSIX
U CIIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B IHTepHETE), aHAIM3UPOBATh
UHPOPMAIIMIO PA3IMYHBIX BUIOB W (OPM TIPEJCTABICHUSA, KPUTHYCCKU
OIICHMBATh €€ JIOCTOBEPHOCTh U HEMIPOTHBOPEYHBOCT;

bopMyIHpOBaTh 3aNPOCHl U MPUMEHSTh PA3JIUYHbIE METO/IbI ITPH TTOUCKE U
otbope Ouosoruueckoi nHGpopMaIu, He0OXOAMMOM JIJIs1 BBITIOJTHEHHS YIEOHBIX
3azay;

IpPUOOPETATh OMBIT MCIOJIB30BaHUS WH(DOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTUW, COBEpPUICHCTBOBATh KYJIbTYPYy aKTHUBHOTO  HCIIOJIb30BaHUS
Pa3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSATEJILHO  BBIOMPATh ONTUMAIbHYIO (OpPMY TIpElCTaBICHUS
Ooumosorndyeckor wuHpOpMaIMK (CXeMbl, TpadUKH, JUarpaMMbl, TaOJIHUIbI,
PUCYHKH U JIPYToe);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEJCTBA MpU paboTe C
Oouonornyeckoil wWHGOpMAIMEH: NPUMEHSATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTUYeCKre 3HaKU M CUMBOJIBI, (pOpMyIibl, a0OpeBHaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh M TPEe0Opa3oBBIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEACTBA
HATJIATHOCTH;

BJIQJI€Th  HABBIKAMHM  PACMO3HABAHWS W 3aIlIUTHl  WH(POPMAIINH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiaeHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU 1€CTBUSIMH

1) obmenue:

OCYIICCTBIISITh KOMMYHHKAIlMd BO BCeX cdepax KHU3HU, AaKTUBHO
y4acTBOBAaTh B JUAJIOTe WM JUCKYCCHHU IO CYIIECTBY OOCYKIA€MON TEMBI
(yMeHHe 3amaBaTh BOMNPOCHI, BBICKA3bIBATh CYKICHUS OTHOCHUTEIHHO



BBHITIOJTHEHUS TIPEIaraéMoi 3a7a4uu, YIUThIBATh HHTEPECHI U COTIACOBAHHOCTH
MO3UIIUHN APYTUX YIaCTHUKOB JHAJIOTA WU JUCKYCCHH);

pacrmo3HaBaTh HEBEepOAJbHBIE CpPENCTBAa OOIICHWS, TMOHMMATh 3HAYCHHE
COIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBEHUS KOH(IMKTHBIX CUTYaIIUMH,
YMETh CMATYATh KOH(MDIUKTH U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMHU CIIOCOOAMHU OOIICHHS M B3aMMOICHCTBHUS, TOHUMATh
HAMEpPEHUsl JPYTHX JIOJeH, TPOSBIATH YBaXKUTEIBHOEC OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU popme (hopMyIMpoBaTh CBOU BO3PAKCHUS;

pPa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHas IeSITeIbHOCTD:

OHMMATh U UCTIOJIb30BaTh MPEUMYIIIECTBA KOMAH/HOW ¥ WHIUBUIYaTbHON
paboThl MpU  pemieHuu  OMOJOTHYECKOW  TpoOjeMbl, O0OOCHOBBIBATH
HEO0OXOIUMOCTh IPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBUS MPU PEIICHUN
y4eOHOU 3a/1a4H;

BBIOMpATh TEMATHKy W METOJIbI COBMECTHBIX JNEHCTBUU C y4ETOM OOIIUX
MHTEPECOB U BO3MOYKHOCTEH KaXI0T0 YJIeHa KOJIJICKTHBA,

OPUHUMATh II€JIM COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATH JACHCTBUS MO €€ JOCTHXKEHHUIO: COCTaBJIATH IUIAH JIEWCTBUIA,
pacnpenensiTh poiv ¢ y4€TOM MHEHHMH YYacCTHHKOB, OOCYKIATh PE3YJbTAaThl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaHIbl B
OOIIMiA pe3ybTat 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE MPOEKTHI, OLICHWBATh HJACH C TO3UIIMH HOBU3HBI,
OpPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETMUYECKOE TMOBEACHUE B Pa3IUYHBIX
CUTYaIUIX, TPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HHUITUATUBHBIM.

OBi1ajleHUe YHUBEPCAJTBHBIMHU PEryJISTHBHBIMHU NeHCTBUAMM:

1) camoopraHu3amnus:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHWS JUIsl BBISIBICHUS TPOOJIEeM U HX
pEIICHHs B )KU3HEHHBIX U YU€OHBIX CUTYAITUsX;

BHIOMpATh HAa OCHOBE OWOJIOTMYECKUX 3HAHWN IEJIEBBIE W CMBICIOBBIC
YCTaHOBKHM B CBOMX JICHCTBUAX U MOCTYIKAX MO OTHOIICHUIO K KUBOUW MIPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSTEILHO OCYIIECTBIISITh TO3HABATEIBHYIO IEATETLHOCTD, BBISBIISATD
POOIEMBI, CTABUTH U POPMYIUPOBATH COOCTBEHHBIC 3a]]a4H B 00Pa30BATEIIHLHON
JESITETHPHOCTH U )KU3HCHHBIX CUTYAITUsX;



CaMOCTOSITEJIbHO COCTaBISATh IUIAH PEHICHUs NOpoOieMbl € Yy4ETOM
MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEINMOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIMpATh paMKH y4eOHOTO IPEeIMETa Ha OCHOBE JTUYHBIX MPEANOYTECHUN;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTbD 3a PELICHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSABICHUIO LIUPOKOW 3PYAHULIUU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBINIATH CBOW 00pA30BATENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalllsIM, BHOCUTh KOPPEKTUBBI B JIESITENBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LIEIISAM;

BJIaJI€Th HABBIKAMHM IIO3HABATENIbHOW pedieKCMd KaK OCO3HAHMS
COBEpIIAEMBIX JCHUCTBUUA M MBICIMUTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB HU
OCHOBaHHUM, UCTOJIB30BaTh MPUEMBI PePIIEKCUHN IJIsl OLIEHKH CUTYyalluu, BbIOOpa
BEPHOI'0 PELICHHUS;

YMETh OLICHUBATh PUCKU M CBOCBPEMEHHO IPUHUMATH PELICHHS I10 UX
CHUKEHUIO;

[IPUHUMATh MOTHMBBI W apryMEHTBI IPYIrUX IIPU aHAIU3E PE3YJIbTAaTOB
NEeATEIIbHOCTH;

3) npuHsATHE ce0s1 U APYTUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHMBBI M ApPryMEHTBl IPYIUX IIPM aHAJIU3€ PpPE3yJbTaTOB
NEATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP € MO3UIMU JPYrOro 4eJoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO 1o OHOJIOTHH Ha
0a30BOM ypOBHE BKJIIOYAIOT cHenupuUeckne Juisi y4eOHOro TpeaMeTra
«buonorus» HaydHBIC 3HAHWS, YMEHHS U CHOCOOBI JCHCTBHI MO OCBOCHHUIO,
UHTEpIpETalMd W TpeoOpa3oBaHUIO 3HAHUWM, BUJIBI JIESITEIBHOCTH MO
MOJIYYEHHUIO HOBOTO 3HAaHMSI M MPUMEHEHUIO 3HAHUWA B PA3IUYHBIX YYEOHBIX
CUTyallusiX, a TaKXKE€ B pEalbHbIX >XU3HEHHBIX CHUTYallUsIX, CBA3aHHBIX C
Oouosiorueii. B mporpamMme npeaMeTHble pe3yNnbTaThl MPEACTABICHBI MO TOJlaM
00yUYeHMUS.



[IpenmeTHbIE pe3ybTaThl OCBOCHUS yueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTb 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (OPMHPOBAHWU COBPEMEHHOW E€CTECTBEHHO-
HAay4YHOW KapTUHBI MUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUHUCKUX H
3apyOeKHBIX YYE€HBIX-OMOJOTOB B pa3BUTHE OHMOJOTUH, (YHKIIMOHAIBHOM
IPAMOTHOCTH Y€JIOBEKA I PEIICHUS )KU3HEHHBIX 33/1a4;

yYMEHHE pacKpbiBaTh coAep>KaHue OMOIOTHYECKUX TEPMHUHOB W MOHATUM:
KU3Hb, KJIETKA, OpraHu3M, MeTaboju3M (0OMEH BEIIECTB M MpEBpallleHUE
SHEPruu), TOoMeocTa3 (CaMOperyisiiusi), YpPOBHEBas OpraHU3alUs KUBBIX
CUCTEM, CaMOBOCITPOM3BE/ICHUE (penpoaykuus), HACJIEICTBEHHOCTb,
U3MEHYMBOCTD, POCT U PAa3BUTHUE;

yMEHHE u3JlaraTh OHOJIOTMYECKHE TeOopuH (KJIETOYHas, XpPOMOCOMHas,
MYTallMOHHAs, ILIEHTpalbHas JOTrMa MOJEKYJIspHON Ouonoruu), 3axoHbl (I
Menpens, T. Moprana, H. 1. BapunoBa) u yueHus (0 IeHTpax MHOTO00pasus u
IPOUCXOKACHUS KyIbTypHBIX pacTeHuid H. M. BaBunosa), onpeiensT TpaHUIIbI
UX MPUMEHUMOCTH K KMBBIM CHCTEMaM;

yMEHHE BJIaJIETh METOAaMHU HAyYHOTO MO3HAHUA B OUOJIOTUH: HAOJI0IeHHE
Y ONHMCAHUE KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUI, OPraHU3aLNs U IPOBEACHUE
OMOJIOTUYECKOTO  AKCIIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BbBISBICHUE
3aBUCUMOCTH MEX]Yy HCCIEAYEeMbIMU BEIWYMHAMU, OOBICHEHHE MOJIYyYEHHBIX
pPE3yAbTAaTOB, UCIIOJIB30BAHHBIX HAYUYHBIX MMOHATHI, TEOPUN U 3aKOHOB, YMEHHE
JienaTh BEIBOJbI HA OCHOBAaHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIJEIATh CYIHIECTBEHHBIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U DYKapHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OPTraHHU3MOB, OCOOCHHOCTHU
IPOIIECCOB: OOMEHa BEIIECTB U MPEBpAICHUS YHEPTUHU B KIIeTKe, (POTOCUHTE3A,
IUTACTUYECKOTO0 M JHEPreTHYecKoro oOMeHa, XeMOCHHTe3a, MHUTO03a, Melo3a,
OIUIOJOTBOPEHUS, PA3MHOKEHHS, WHIWBUAYAJIbHOIO Ppa3BUTHUS OpraHu3Ma
(oHTOTEHER);

yMEHHE PUMEHSITh TIOJTYYCHHBIC 3HAHUS IS OOBSICHEHUS OMOJIOTUYECKUX
IIPOLECCOB U SIBJICHUM, JUISl IPUHATHS IPAKTUYECKUX PELICHUN B OBCEIHEBHOU
KU3HU C Ledblo oOecreyeHrs Oe30MacHOCTH CBOETO 3/I0pOBbS M 370POBbS
OKPYXAaIOIUX JIIOAEH, COOJIOAEHUS HOPM TIPAaMOTHOIO TIOBEACHHUS B
OKpYXarollel MpUpOAHON cpelie, MOHMMaHUE HEOOXOIMMOCTH HCIIOJIb30BAHUS
JOCTH)KCHUH COBPEMEHHOW OHMOJIOTMH W OMOTEXHOJIOTHH JJIS PalliOHAIBLHOTO
MPUPOAOTIOIB30BAHUS;

YMEHHE pElaTh 3JIEMEHTAPHBbIE TE€HETHUYECKHE 3aJa4d Ha MOHO- U
OUTHOPUAHOE CKpPEIMBaHUE, CLEIJIEHHOE HACIEJOBaHUE, COCTABISATH CXEMBbI



MOHOTHOPHIHOTO CKPEIIMBaHUs sl IPEJICKa3aHusl HACIEeIOBaHHsI TPU3HAKOB Y
OpPTraHHU3MOB;

YMEHHE BBINOJIHATH JIA0OPATOPHBIE M MPAKTUUYECKUE pabOThI, COOMI0IATh
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PY0BAHUEM;

yMEHHE KPUTHUECKH OIICHHBATb W HMHTEPIPETUPOBATH WH(POPMAIUIO
OMOJIOTMYECKOTO COACPIKAHMS, BKIIOUAIONIYIO IICEBJOHAYYHbIE 3HAHHS U3
pa3IMYHBIX HMCTOYHHUKOB (CpeACcTBAa MaccoBOil wuH(pOpManuu, Hay4IHO-
HOMYJISIPHBIE MaTepUaibl), STUYECKUE ACTIEKThl COBPEMEHHBIX HCCIEAOBaHUN B
Ononoruu, MeIUIMHE, OMOTEXHOJIOT UM,

yMEHHE CO37aBaTh COOCTBCHHBIE NHCHMEHHBIE W YCTHBIC COOOIICHMUS,
0000111251 OMOJIOTMYECKYI0 MH(POPMAIIHIO U3 HECKOIBKUX UCTOUHUKOB, TPAMOTHO
MCTIOJIh30BaTh MOHATUITHBIN anmapaT OMOIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11
K1acce OJKHBI OTPAXKATh:

chOpMUPOBAHHOCTH 3HAHUH O MECTE M POJIH OMOJIOTUN B CUCTEME HAYIHOTO
3HAaHUSI €CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOW E€CTECTBEHHO-
Hay4YHOW KapTHHBI MHpa ¥ HAYYHOTO MUPOBO33PEHUS, O BKJIQJI€ POCCUUCKUX U
3apyOeKHBIX YYE€HBIX-OMOJOTOB B pa3BUTHE OMOJIOTUH, (DYHKIIMOHAIBHOM
IPaMOTHOCTH YEJIOBEKA JJIA PEIIeHUs )KM3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh coAep>KaHue OMOTOTHYECKUX TEPMHUHOB W TMOHATUM:
BUJI, TOMYJISLNSA, TeHO(DOH/T, IBOJIIOIHS, IBUKYIIIHUE CHIIBI ((haKTOPhI) IBOJIIOIHH,
IPUCTIOCOOJIEHHOCTh OPraHU3MOB, BUI000pa30BaHKe, HKOJIOTHYeCcKue (haKTOPHI,
HKOCUCTEMA, TPOAYIEHTHI, KOHCYMEHTBI, PEAYLEHThl, IeNu MUTaHus,
9KOJIOTHYECKasl MUpaMuia, OUOreoreHo3, onocdepa;

yMEHHE U3JaraTh OHOJOTMYECKHE TEOpUHU (IBOMIOIMOHHAS Teopusi Y.
JlapBuHa, CHHTETHYECKas TEOpUsS DBOJIOIMHU), 3aKOHBI U 3aKOHOMEPHOCTU
(3apoabimeBoro cxoactsa K. M. bapa, uepenoBaHus riaBHbIX HANpaBICHUN U
myteit aBomonnu A. H. Ceseprioa, yuenus o 6uocdhepe B. U. Bepnaackoro),
OTIPEIEIISITh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHUE BJIa/I€Th METOJJaMU HAYYHOI'O MTO3HAHUS B OMOJIOrMH: HA0JII0IeHNE
U OIMCAHUE KUBBIX CUCTEM, NIPOLIECCOB U SIBICHUMN, OPTaHU3allks U IPOBEJCHUE
OMOJIOrMYECKOTO  JKCIEPUMEHTa, BBIABMIKCHHE  THIIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXJY HMCCIEAYEeMbIMU BEIWYMHAMHU, OOBSICHEHUE MOTYyYEHHBIX
PE3YNIBTATOB, UCIIOJIB30BAHHBIX HAYYHBIX TMOHATHH, TEOPUA U 3aKOHOB, YMECHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJTYYCHHBIX PE3YIbTaTOB;

YMEHHE BBLICNATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJOTHYECKHX
OOBEKTOB: BHJIOB, MONYJSAIUI, MPOAYIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB,
OMOreoleHO30B M 3KOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEICTBEHHOU



M3MEHYUBOCTHU, ECTECTBEHHOT'0 0TOOpa, BU1I000pa30BaHus, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JEHUCTBUS 3KOJIOTMUECKMX (PAKTOPOB HA OpPraHU3MBI, MEpPEeHOoca
BELIECTB U IOTOKAa SHEPrUUM B HKOCHUCTEMAX, AHTPONOIEHHBIX HW3MEHEHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYrOoBOPOTa BELIECTB U OMOT€OXHMMHYECKHX
LIUKJIOB B Ouocdepe;

yYMEHUE MPUMEHSTh MMOJTYYCHHbIC 3HAHUS I OOBSICHEHUSI OMOIOTUIECKIX
IIPOLIECCOB U SIBJICHUM, JUIs IPUHATHS IPAKTUYECKUX PELICHUN B IIOBCEIHEBHOU
KU3HU C LENbl0 oOecriedeHHsi O€30MacCHOCTH CBOETO 3/0POBbS U 30POBbS
OKpYXAaIOIUX JIIoIe, COOJIOJEHUST HOPM TPaMOTHOrO TIOBEJACHHUS B
OKpYXalolen MpupoaHOi cpene, MOHUMaHue HeOOXOIUMOCTH HCIIONIb30BaHUS
JOCTHXKEHU N COBPEMEHHOMU ounonoruu JUISI palMOHAIBHOTO
IPUPOIOIOIH30BAHUS;

YMEHHE peliaTh 3JIEMEHTapHbIe OMOJOTUYECKHE 3a]1a4H, COCTABIIATH CXEMbI
NEPEHOCa BEIIECTB U YHEPTUU B IKOCUCTEMAX (LIETIH MUTAHUA );

YMEHHE BBINIOJIHATH JIA0OpATOpPHBIE U MPAaKTUYECKUe paboThl, COOII0IATh
npaBuia pu padbote ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMCHHEC KPUTHYCCKU OIICHHBATh M HMHTEPIPETUPOBATh HH(OpPMAIHIO
OMOJIOTUYECKOTO COJIEp)KaHUs, BKJIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHUS U3
pa3IUYHBIX HCTOYHUKOB (CpelcTBa MaccoBOW HH(OpManuu, Hay4dHO-
NOMYJISIPHBIE ~ MaTepHalibl), paccMaTpUBaTh TJI00aJbHBIE AKOJOTUYECKUE
IpoOJIeMbl COBPEMEHHOCTH, POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

yMEHHE CO3/7aBaTh COOCTBEHHBbIC NMHCHMEHHBIE M YCTHBIE COOOIICHHS,
0000111251 OMOJIOTMYECKYI0 HHPOPMAIINIO U3 HECKOIBKUX HCTOYHHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUHWHBIN armapat OHOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KounuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontpoamie | - Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecype
1 Brozorvs kax Haya 2 05 s etson uTIA1c292
2 JKuBBI€e crCTEMBI U MX OpraHu3aIus 1 bubmorexa LOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmrorexa IJOK
https://m.edsoo.ru/7f41c292
bubnuorexa [JOK
4 JKu3Henes I TeIbHOCTh KIICTKH 6 https://m.e dsoc%.lru 17§416292
5 Pa3zmHOXeHuEe U MHAUBUIYAJIBHOE 5 1 bubnuoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [IOK
OPraHnu3MoOB https://m.edsoo.ru/7f41c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 1 bu6mmoreka [IOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bubnuorexa [JOK
8 Peseparoe Bpems . https:// m.edsoc%.I ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 1 4

I[TPOTPAMME
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https://m.edsoo.ru/7f41c292
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11 KJIACC

KoJunuecTBo yacos DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3ie/ioB U TeM K n (uudposbie)
B NMPOrpaMmblI Bcero OHTPOTLHBIC PAKTHHECKHUE | o5hazoBaTenbHbIe
padoTsbI padoThI pecype
bu6moreka [IOK
! IBOMOIHOHHAS GHONIOTHS ; ! https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXaroIas cpejia 5 1 bubmrorexa [JOK
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa 1 3KOJIOTHUECKHUE 9 bubnuotexa [JOK
CHUCTEMBI https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
S Pesepsroe Bpems 2 ! https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 1 25

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KoJunuecTBo yacos DJIeKTPOHHbIE
Ne Tema vDoKa K - Mara nugposbie
n/n yp Bcero ongo.m,Hme pﬁaKanecmle u3yueHusi | odpa3zoBaTejibHbIE
padoTbI padoThI pecype
bu6moreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo bl TO3HAHUS )KUBOU
npupoabl. [lpaktuueckas padbora
2 Ne 1 «Mcnonb3oBanue 1 05 bubnuoreka [IOK
Pa3IMYHBIX METOJIOB IIPU ' https://m.eds00.ru/863e6122
M3y4YEHUN OMOJIOTHYECKHUX
00BEKTOBY
3 buosnornueckue cCuCTEMHI, 1 bubnuorexa [JOK
MPOIECCHl U UX U3YYEHUE https://m.eds00.ru/863e6564
4 XUMHYECKUN COCTaB KICTKH. 1 bubnuorexa [JOK
Bopaa n MmunepasnbHbie conu https://m.edsoo0.ru/863e674e
5 benku. CoctaB u cTpoeHue 1 bubnuoreka [JOK
OEIIKOB https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTHYECKUE
KaranuzaTopsbl. JJabopaTtopHas
6 pabota Ne 1 «M3yuenue 1 05 bubnuorexa LIOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha mpuMepe
aMUJIa3bl WM KaTalasbl)»
7 Vraesoasl. JIununael 1 bubanorexa [IOK

https://m.edso0.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

bubnuoreka [IOK

8 Hyxneunosgie kucnoret. AT® https://m.edso0.ru/863e6d5c
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
Kkietku. Knerounas reopus https://m.eds00.ru/863e6e88
10 Knerka kak nenocTHas xuBas
cucremMa
Crtpoenune s3ykapuoTHYECKOU
kietku. JlaboparopHas padota
Ne 2 «MI3yuenue ctpoeHus
KJIETOK pZ:}ITeHI/Iﬁ )IPiI/IBOTHI)IX Bubmaorexa LIOK
11 roHGOB 1 BaKTe 1:1171 o ’ 0.5 https://m.edso0.ru/863e6ff0
P p a https://m.edso0.ru/863e716¢
MHKPOCKOTIOM Ha TOTOBBIX
MHKpOIIpenaparax u ux
OTIMCAHUE)
12 OOMeEH BeIIeCTB WIN bubnuorexa [JOK
MeTaboIn3M https://m.edso0.ru/863e766¢
bu6moreka [IOK
13 ®doTocuHTe3. XEMOCHHTE3 https://m. edsoo.ru/86367c98
N bubnuorexa [JOK
14 JuepreTHeckuii oOmen https://m.edsoo.ru/863e7aae
JKU3HEHHBIN UK KIETKH.
Jenenune kaeTku. MuTos.
15 Jlaboparopnas pabota Ne 3 05 bubnuoreka [JOK
«HaoOmronenue murosa B ' https://m.edsoo0.ru/863e7dc4
KJIETKaX KOHUMKA KOpeIllKa JTyKa
Ha FOTOBBIX MHUKPOTIPEIapaTax»
16 buocunTes O6enka. Peakimst bubnuoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
17 Tpancnsanus — GMOCUHTE3 bubnuorexa LIOK

Oelnka

https://m.edso0.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 )KU3HA — bubnuorexa [IOK
BHUPYCBI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 ?OrgﬁzlgﬁilMHomeHm https://m.edsoo.ru/863e81b6
p https://m.edsoo.ru/863e831e
. bu6moreka [IOK
20 Meiios https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE
ITIOJIOBBIX KJICTOK.
Ormo10TBOpEHHE.
bu6moreka [IOK
21 Jlaboparopuas pabora Ne 4 0.5 https://m.eds00.ru/863e81b6
«M3ydeHne cTpoeHus MOJIOBBIX
KJICTOK Ha TOTOBBIX
MHKpOTIpenapaTax»
29 NuauBunyansHOE pa3BUTHE bubnuoreka [IOK
OPraHnu3MoOB https://m.edso0.ru/863e8436
22| meoncremmoon n BuGmorexa LIOK
A https://m.edso0.ru/863e86f2
W3MEHUYUBOCTH
I Bumorea 10K
p ) pHA https://m.edso0.ru/863e8878
CKpeIlIMBaHHE
55 | Guon nesammomoro uGmorera LIOK
https://m.edsoo.ru/863e89a4
HACJIeJOBAaHUS MPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npu3HakoB. JlabopaTopHas
26 pabota Ne 5 «M3yuenue 0.5 bubmiorexa LIOK

PE3YyJIbTATOB MOHOFI/I6pI/II[HOF0 u
,Z[I/II"I/I6pI/I,[[HOFO CKpCIIMBAHUSA Y

https://m.edso0.ru/863e8c60



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

Ip030(UITBI HA TOTOBBIX

MHKpOIIpenapaTax»
r .H
g | e rom Hocnemomame | Butmorea 10K
P > Al https://m.eds00.ru/863e8c60
T10JIOM
M3MeHuYnBOCTb.
HenacnencrBennas
M3MEHYUBOCTh. JlaboparopHas
28 pabota Ne 6. M3yueHue 1 05 bubnuotexa [JOK
MOTU(DUKAITUOHHOU ' https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, TIOCTPOCHHE
BapUAIIMOHHOTO Psifa 1
BAPHUALIMOHHON KPUBON
HacnencrBennas N3MEHYHBOCTE.
29 JlabopaTtopHnas pabota Ne 7. 1 05 bubnuoreka [IOK
«AHaM3 MyTanui y Apo30 Qs ' https://m.edso00.ru/863e8efe
Ha TOTOBBIX MUKPOIIpEnapaTax»
bu6moreka [IOK
30 T'eneruka uenosexa 1 https://m.edso0.ru/863e8d78
31 KontponbHas padoTa 1
32 Ceneknus Kak Hayka M TIpoIiecc 1 bubmiorexa HOK
https://m.edso0.ru/863e9214
3| conemmn pacremiin ) BuGnorera LIOK
W p https://m.edso0.ru/863e9214
YKUBOTHBIX
34 buoTexHoorus kak orpacip 1 bubnuoreka [JOK
IIPOU3BOJCTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME
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KonTpoabHasi padora 3a roa 10 kiacc.

Ha3bIBAKOTCA

1 Bapuanr.
Yacts A. BoiOepuTe 0lMH NPaBUJIbLHbIN OTBET.
1. Kakue XUMHYECKHE AIIEMEHTBI
MakpodJieMeHTaMu?
A. KUCIOpPOJI B. asot

b. Bogopon
2. Kakoe w3

I'. Bce oTBETHI BCPHBI

MNpEACTAaBJICHHBIX  BCIICCTB OTHOCHTCA

MOHoOcaxapuaam?
A. Kkpaxman B. xutun
b. rmroko3za I'. caxaposza

3. Kaxkas ¢ynknus HE otHOCcHTCS K PyHKIIUSM yriieBOIOB?

A. 3amacaromas
b. crpourensHas

B. zamurHasn
I'. perynsaropnas

4. Yro coboil mpencTaBiaseT TpETUYHAS CTPYKTypa Oesnka?
A. monunenTuaHas Uenb

rio0yna

B.

K

KonTpoasnas padora 3a roa 10 kiacc.

2 BapHMaHT.

Yacrtb A. BoiOepuTe 0lMH NPaBUJIbHbIN OTBET.

1. Kakoii wu3

NEPECUYUCIICHHBIX J3JICMCHTOB OTHOCHUTCA K

MHKpPO3JIEMEHTaM?
A. Kucinopon B. asot
b. Bogopon I'. Hunk
2.Kakwue u3 mpeCcTaBICHHBIX BEIIECTB SABISACTCS THAPOHOOHBIM?
A. caxap B. xup
b. ciupt I'. aMMHOKUCTTOTHI
3.Kakue 13 BelecTB OTHOCATCSA K oJidrocaxapujaam?
A. kpaxman B. dpykroza
b. rmroko3a I'. caxaposa

4.Kakue (yHKIMH BBIMOTHIIOT B OPraHu3Me JIUIHIbI?

A. BHepreTuyeckas
b. 3amacaromas

B. 3amutHas
I'. Bce OTBETHI BEPHBI

5.Kakoe cTpoeHne umeeT NepBUYHas CTpyKTypa Oenka?




b. cinpanpHO 3aKpydeHHas LEeTb I.
KOMIUIEKC TJ100YyI1

5. Kakoe crpoenue nmeer nykineotus moiexkyiasl PHK:
A. TJII0K03a, a30THCTOE OCHOBAHHUE, OCTATOK (POCHOPHOI KUCIOTHI
b. pubo3a, a30TrcTOE OCHOBaHUE, OCTATOK (HOCPOPHOI KHCIOTHI
B. nesoxcupn6o3a, a3oTHCTOE OCHOBaHME, OCTaToK (hochopHOit
KHCIIOTHI
I'. pubo3a, a30THCTOE OCHOBAHHUE.

6. Kaxkoe a30THCTOE OCHOBaHHE HE BXOJUT B COCTAB MOJICKYJIbI

JIHK:
A. aneHnH B. inTo3nn
b. ryanun I'. ypanun

7. Tlpouecc MOIJIOMIEHHs] PaCTBOPEHHBIX BEIIECTB KJIETOUHOM
CTEHKOM Ha3bIBAeTCH:
A. dhoTocuHTE3 B. daronuros
b. muHOIIMITO3 I'. xemocunres
8. Kakas JacTp KJIETKH OCYIIECTBIISIET TPAHCTIOPT BEIIECTB TIO

KJIETKE:
A. xomiuiekc ['onbmku B. pubocompl
b. OIIC I'. Mutoxonaprn

9. Kak Ha3bIBaloTCA KIETKH, HE HMeEIoUIe 0o(opMIEHHOTO
siapa’?

A. IPOKapHOTHI
b. sykapuoTsl

B. anaspoOsI
I'. a3po6mI

10. Kakoi#t yuactox onuoit wu3 uemouek JIHK Oyze
KOMILJIEMEHTapeH JIpyrou HENOYKE JIHK -
TATHLITAITT:

A. TTATTTTHUAT B. ATTITTATLILIA
b. ATAITHATLILIA I'. TATTHATILLIA
11. Kak HazbiBaercs Mouiekyida PHK, koropas orBewaer 3a

TpaHCKpHUNIMIO HHpopManuu ¢ Mosiekyisl JJTHK:
A. T-PHK B. P-PHK

A. nmonunenTtuaHas uens B. riaoOyna

b. ciupanbHo 3akpydeHHas uenb  ['. koMiieke riao0yn

6.Kaxoe crpoenue umeer nyxiieotua monexyns! JJHK:

A. TIII0KO3a, a30TUCTOE OCHOBAHUE, OCTaTOK (POCHOPHOM KUCIOTHI
b. pubo3a, azoTCcTOE OCHOBaHKE, OCTATOK (POCPOPHON KUCIOTHI

B. ne3okcupu0o3a, a30TUCTOE OCHOBaHUE, OCTaToK (HhochopHOit
KHCJIOTBI

I'. pubo3a, a30THCTOE OCHOBAHUE, YPALIUI

7.Kakoe a30TUCTOE€ OCHOBaHUE HE BXOJUT B cocTaB MoJeKyibl PHK:
A. ageHuHn B. nuto3nn

b. ryannn I'. TumMunH

8.Kakue n3 BUTaMUHOB OTHOCATCS K )KUPOPACTBOPUMBIM?

A. Butamunsl A u B B. Butamunsl A u

b. Butamunbl A u C I'. Buramunel B u C

9.Kaxoe 3a6051eBaHN€ BbI3bIBAETCS] BUPYCAMMU:

A. nuzeHTepust B. rpunn

b. anrnna I'. Tybepkynes
10.Kakast yacTh KJIE€TKH 0OeCTieunBaeT €€ YHEPruei:

A. anpo B. mutoxonapuun

b. xomiuiekc I'onbmku I'. pubocombl

11.IIpouecc moriomeHus: TBEPAbIX BEIIECTB KJIETOYHOMW CTEHKOM
Ha3bIBaCTCS:
A. doTocunTe3
b. muHOIIITO3 I'. xemocuures

12.Tan  ¢parment wmosekynsl JHK  A-T-I'-I'-II-II-T-A-T-A.
Hcnonb3ys mpUHIUI KOMIJIEMEHTAPHOCTH, OIPENEIUTEe BTOPYIO
uenouky /JHK.

A. A-T-II-L-A-T-A-T-T-T B. T-A-L-T-L-T-A-T-A-T

b. T-A-II-LI-I'-T-A-T-A-T T. I'-A-II-LI-I-T"-A-T-A-T

13.Yem orimMuaercs KiIeTKa MPOKAPUOT OT KIETKH SyKapHOT?

A. HanuuMeM siapa B. otcyrcTBuHE Anpa

b. k1eToyHas creHka I'. pubocomel

B. daronuros




b. U-PHK

12. Yem oTim9aroTCs KICTKH IPUOOB OT KIETOK PACTCHU?
A. ToJCTas KJIETOYHasl CTEHKa B. nanuuue BakyoJieit
b. 3amacaer rimkoren I'. Hanuume sgpa

13. Kakoii BHI pa3MHOXEHHS XapaKTepeH ISl Pa3sMHOKECHUS

JIPOXOKEH:
A. BeretaTuBHOE B. noukoBanue
b. monosoe I'. cmopooOpa3zoBaHue

14. Kakoif BU1 OTIJIOIOTBOPEHUS XapaKTePeH I pacTeHUN?
A. HapyxHOE B. nBoiinoe
b. BHyTpeHHEE
15. Ha kakom »JTame 5SHEpPreTH4YecKoro oOMeHa oOpaszyercs
MOJIOYHAsi KucjaoTa?
A. TOATOTOBUTENBHBIN B.
OpoxeHue
b. rimuxonus I'. kimeToyHoe OpIxanue
16. Kakum criocoO0M MUTAIOTCS PACTEHUS:
A. rerepoTpodsl B. mapazutsl
b. aBTOTpOdBI I'. canpoduter
17.1lpu kakoi ¢aze MHUTO3a XPOMOCOMBI PACXOAATCS K
MOJIFOCaM KJIETKH?
A. uaTepdasa B. metadaza

CIIUPTOBOE

b. anadaza I'. renodaza
18. B pesynbrare 1poOaeHUs 3UTOTHI:
a. YBEITMUMBACTCSI pa3Mep 3apoIbliia B. TPOUCXOJUT
muddepeHnranms KIeToK
0. yBEIMYMBACTCS YHCIIA KIETOK I. TPOUCXOJUT

IIEPEMEILEHUE KIIETOK
19. Hapy»Hbli CIIOM KJIETOK TacTpyJibl Ha3bIBAETCS
a. DKTOZIEpMa B. Me30JepMa
0. PHTOIEpMA r. Oractyna
20. HapyxHO€ OIUI0/I0TBOPEHUE XapaKTEpHO JUISL:

14.Ha xakoil cTaguu SHEPreTM4eckoro oOMeHa MPOUCXOIUT
00pa3zoBaHue BOJIbI, YIIIEKUCIOro ra3a u 36 monekyn ATD?
A. IOATOTOBUTEIHHBIN B. ciiuproBoe 6poskeHune
b. riuxonu3 I'. xmeroyHoe AbIXaHUE
15.Kakum crmoco6om muTaroTcs rpuobl:
A. rerepoTpodsl B. ronosou
b. aBTOTpOdBI I'. canpouTsl
16.ITpu kakoii paze MUTO3a TPOUCXOAUT yaBoeHHE MoJiekyn JJHK?
A. unrepdaza B. meradaza
b. anagaza I'. Tenodaza
17. UnunuBuayanbHOE pa3BUTHE OpraHu3Ma — 3TO:
a. ¢pusorenes B. OHTOTEHE3
0. rameToreHes . OBOTEHE3
18. ®opMupoBaHKE racTPyIbl CBSI3aHO C:
a. aKTUBHBIM POCTOM KJIETOK  B. BIITYMBAHHUEM 3apO/IbIIIa
0. npobieHneM r. oOpa3oBaHUEM TKaHEH U OPraHoOB
19. Kpoccunrosep — 310:
a. 00MeH yJyacTKaMH FOMOJIOTMYHBIX XPOMOCOM
B. HE3aBUCHUMOE PACX0KJIEHHUE XPOMOCOM
0. caumnaHue roMOJIOIHYHBIX XPOMOCOM
T. pPa3HOBUJHOCTH MUTO3a



B. IIPYIOBOM JIATYIIKH
I'. OOBIKHOBEHHOI'O €XKa
Yacts B.
21. BoiGepuTe TpU NPaBWIBHBIX OTBeTa W3 ImecTd. B
npouecce oBorexesa:

a. IIPBITKOM ALEPULIBI
0. 6ernoii KyporaTKu

a. 00pa3yroTCs TUIEKICTKU
0. 00pa3yrOTCs YEeThIPE 3pEIIble MOJIOBBIE KIETKH U3 OJTHOM
B. 00pa3yroTCsl CIIEPMAaTO30HIbI
r. oOpa3yercst 0JiHa 3penasi rameTa
JI. 9UCJI0 XPOMOCOM YMEHBIIIACTCS BJIBOC
€. 00pa3yroTCs KICTKHU C TUTIOUTHBIM HA0OPOM XpOMOCOM
22. YcTaHOBHUTE COOTBETCTBHE MexKTy 3akoHamu I'. Menaesst
H UX XapaKTepPUCTHKAMM.
3akoH XapakrepucTuka
1. I 3axoH Meunnens A. | CkpemmBaHe TOMO3UTOT
2. II 3akox Mennens b. | CkpemuBanue
reTepO3UTOT
B. | Pomutensckue Qopmbr —
YHUCTbIE JINHUU
I'. | Pogutensckue hopmbl
B3SThI U3 F1
A. | B F1100% rerepo3urot
E. | Pacuieruienue o
¢denotumy 3:1
Yacts C.
1. Kakue npeumyLiecTBa [ano KMBOTHbIM MNOABNAEHME B XoAe
3BONIOLMKU  BHYTPEHHero onsioaoTsopeHua? [lpusegute

npumepbl.
2. Kakume Tunbl NOCTIMBGPUOHANLHOrO Pa3BUTUA CYLLECTBYIOT?
Kakue npenmyLLecTBa MMeeT KaXkablii U3 HUX?

1. U3 OJTHOW MaTEpUHCKOM KJIETKU 00pa3yloTCsl YEThIPE JOUEPHUX
€. IPOUCXO/IUT pa3pylIeHue AaepHoi 000JI09KU B Ipodase
2. YcraHoBuTe COOTBETCTBME MeXAy 3akoHamu . MeHpena u ux
XapaKTepucTMKamu.
3akoHn

Xapakrepucruka

Mounorubpunnoe
CKpEIIUBaHNE
Jurubpunxoe
CKpEIIUBaHNE

B. | 3akon pacuieIuieHus
MIPU3HAKOB

I'. | Pacmemienune
dbenotumy 9:3:3:1
J. | Pacmenienne
dbenotumy 3:1
E. | 3akon HE3aBUCUMOTO
pacnpeneneHus
MIPU3HAKOB

1. Il 3axon Meunens A.

2. 111 3axon Meunens b.

110

110

Yacts C.
23. CpaBHHTe MUTO3 U Meii03. HazoBuTe YyepThl CX0ACTBA U
pa3Juy4us B ITUX Mpoleccax.
24. TlepeuynciuTe OCHOBHBIE NPHYMHBI
NMOTOMCTBA NMPH MOJIOBOM PA3MHOKEHHUH.
3. YkakuTe HOMepa MpeNOKeHUIl, B KOTOPBIX AOMYIIEHbI
omu0Oku. O0bSICHUTE HX.
1. HykienHOBBIE  KHCIOTHI,
OuonoJuMepaMu.
2. B kierkax cojep>KaTcsi HyKJIEHHOBBIE KHCIOTHI JBYX BHJIOB —
JHK u ATO.
3. MoHOMepaM# HYyKJIEHHOBBIX KUCJIOT CIIY>KaT aMUHOKHUCIIOTHI.

pa3HooOpa3us

Kak u 6CJ'IKI/I, SABJIAOTCA




3. Yka:xxuTe HOMepa MpeAJIo:KeHHii, B KOTOPBIX aonymensl | 4. B cocras JJHK BXoauT yerbipe a30TUCTBIX OCHOBAHUSA: aJCHUH,

omudku. O0bLICHUTE UX. JIM3UH, THMHH, IUTO3HH.

1. YrieBofbl MpEJACTABASIOT CcOGOH COCTMHEHHMS yriepoma 5. JHK obecneunBaeT XxpaHeHWE HACICACTBEHHOW WH(POPMAITUU U
BOZIOPOIA. e€ mepenavy OT MaTePUHCKON KJIETKH K JOUYEpHEH.

2. Pa3muyaroT Tpu OCHOBHBIX KJlacca YIJICBOJIOB — MOHOCaxapu/pl, 6. B cepenune nBaaiaToro CTojaeTuss ObUI0 YCTAaHOBJIEHO, YTO
JMCaxapyibl M TIOTUCAXaPUIbI. MmoJiekyna JIHK cocTouT u3 1Byx crimpanbHO 3aKpy4YEHHBIX LIENEH

3. Haubonee pacrpocTpaHEHHBIE MOHOCaxXapHIbl — caxaposa |
JIAKTO3a

4. OnHu pacTBOPUMBI B BOZIE U 00JIJAIOT CITAJKUM BKYCOM

o1

[Ipu pacmensienuu 1 T rimoko3sl Beiensercs 35,2 kJx sHepruu.




11 KJIACC

KoJunuecTBo yacos DJIeKTPOHHbIE
Ne Tema vDoKa K - Mara nugposbie
n/n yp Bcero Oé{TPOJII)HLIe pﬁaKanecmle u3yyeHusi | odpa3zoBaTejibHbIE
padoThI padoTsI pecype
1 DBOIONHSA U METOJIBI €€ 1 bu6moreka [IOK
W3yYCHUS https://m.edsoo.ru/863ea20e
2 Wcropus pazButus 1 bubnuoreka [IOK
MIPEACTABICHUI 00 YBOTIOIUN https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Muxpossomonus 1 https://m.edsoo.ru/863e9cle
[Tomynsanmst Kak deMeHTapHas
€IMHUIA BUJIA U DBOJIIOITUH.
bu6moreka [IOK
4 Jlabopatopnas pabora Ne 1 1 0.5 https://m.eds00.ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(HOJIOTHIECKOMY KPUTEPHIO»
5 éizﬁglﬁigliggb&)amopm) 1 bubmmorexa LIOK
https://m.edsoo.ru/863e9da4
IBOJIIOLIUN
6 EcrecTBennslit 0TOOD 1 €ro 1 bubnuoreka [JOK
(hopmbl https://m.edso0.ru/863e9ed0
Pe3ynbratel 3BoIOIUY:
MIPUCIIOCOOJIEHHOCTh
OpPraHU3MOB H
7 BHI000pa30BaHUE. 1 0.5 BH6J.IHOTeKa HOK
https://m.edsoo.ru/863e9fde
JIaGopatopHas pabota Ne 2
«Omnucanue
MIPUCTIOCOOIEHHOCTH OpraHu3Ma



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

U €€ OTHOCUTEJILHOI'O
XapaxkTepay

Hanpasnenuns u nyru

bu6mmoreka [IOK

8 MAaKpO3BOJIIOLNHN https://m.edso0.ru/863e9cle
9 HeobOpaTumocTs 3BOITIONNAN
10 Ucropus xu3Hu Ha 3emie u
METO/IbI €€ U3YUYECHUS
11 ['mnoTte3pl NponCXOXKACHUS bubnuoreka [IOK
YKU3HU Ha 3emiie https://m.edso0.ru/863ea5a6
PasBuTue xu3Hu Ha 3eMiie 1o bu6moreka [IOK
12
spaM U MepHoIaMm https://m.edso0.ru/863ea6be
OCHOBHBIE ATArbI YBOJTIOIUN
PaCTUTEIBHOTO U JKUBOTHOTO
13 mupa. [Ipaktrueckas padora No 05 bubnuoreka [JOK
1 «M3y4yeHune HCKOMmaeMbIX ' https://m.edso0.ru/863ea8bc
OCTAaTKOB PAaCT€HUH U JKUBOTHBIX
B KOJUICKIIHSIX)
CoBpeMeHHas cucrtema bubnuoreka [JOK
14 _
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 OBOJIIOLINS YeJI0BEKa bubnuorexa [JOK
(anTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTopsl) bubnuoreka [JOK
aAHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIOLUU
YeloBeKa
UYenoBedeckue pachl U
P bu6mmoreka [JOK
18 MPUPOIHBIE alallTalluK

YCJI0BCKa

https://m.edsoo.ru/863eaea2



https://m.edsoo.ru/863e9c1e
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

PesepBHriii ypok. O600IIeHNE

19 1o Teme «Bo3HUKHOBEHUE U
pa3BUTHE )KU3HU HA 3eMIIe)
20 DKOJIOTHS KaK HayKa
Cpenpl oOuTaHus U bubnuotexa [JOK
21
IKOJIOTUYECKHUE (PAKTOPHI https://m.edsoo.ru/863eafec
AOGuoTtuyeckue (HakTopsl.
JlabopaTtopHnas pabota Ne 3.
«Mopdonoruueckue
29 0COOEHHOCTH PACTCHUM W3 05 bubnuorexa [JOK
Pa3HBIX MECT OOUTAHUSI. ' https://m.edso0.ru/863eb10e
JlabopaTtopHnas pabota Ne 4.
«BnustHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJICYCay
bu6moreka [IOK
23 e https://m.edsoo.ru/863eb348
DKOJIOTUYECKHUE
XapaKTEPUCTUKH MOMYISIUH.
[IpakTrueckas padota Ne 2
24 N 0.5
«[Toacuér mioTHOCTH
MOMYJISILIUK pa3HBIX BUIOB
pacTeHui»
o5 CooOriecTBa OpraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTENN
27 SKOCHUCTEMBI. DKOJIOTUUECKHE bubnuoreka [JOK

nupamuabel. CBoiicTBa
skocucteM. CyKueccus

https://m.edsoo.ru/863eb5fa



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

28 [IpupoaHbIe 3KOCUCTEMBI 1

29 AHTpPOINIOT€HHBIE SKOCUCTEMBI 1

30 buocdepa — rimodanbHas 1 bubmmorexa [IOK
9KOCHCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH 1 bubnuoreka [JOK
CyIIECTBOBaHUS OMOChepbl https://m.edso0.ru/863ebd16

32 UenoseuecTBo B Onochepe 1
3emnn

33 CocytiecTBoBaHUE MTPUPOIBI U 1 bubnuotexa [JOK
YeJI0BEYeCTBa https://m.edsoo.ru/863ebale
PeseprubrIit ypok. O600meHne

34 TeMbl «Coo0rIecTBa u 1
HKOJIOTUIECKUE CHCTEMBD)

OBUIEE KOJIMYECTBO YACOB I10 34 25

ITPOTPAMME



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

HTorosasi koHTpoOBLHaAsi paboTa mo Ouosoruu B 11 kiaacce.
Tecm cocmoum u3 uacmeti 1 u 2. Ha evinonnenue omsooumces 40 munym. 3a0anus
PEKOMEHOYemcsl 8bINOIHAMb NO NOpAOKY. Eciu 3a0anue ne yoaemcs 6blnoinume cpasy,
nepetioume k cieoyrowemy. Eciu ocmanemces epems, éeprumecs K npOnyujeHHbIM 3a0AHUAM.
Yacte 1. K kajxcoomy 3a0anuio 0aHvl HECKOJIbKO OMBENOs, U3 KOMOpblX 0OUH 6EPHBLIL.
1.DOneMeHTapHOM €1MHULIEN 3BOJIIOLMOHHOIO IIPOIiecca SBIISETCS:
a. Oco0p 0. Bun B. [ToxBun r. [omymnsimmst

2.0OCHOBOTIOJIO)KHUKOM HAyKH CUCTEMATUKH SIBIISICTCSI:

a. Y. Jlapsun 0. XK.b.JIamapk B. K.JIunnei

r. M.JIomoHOCOB

3.Ilpumepom neiicTBHsI ABIKYIIEH (POPMBI €CTECTBEHHOTO 0TOOpA SIBIISIETCA:

a. McueznoBenue Oenbix 0ab04YeK B MHAYCTPUAIBHBIX palloHax

6. CXOJCTBO B CTPOCHMH TJ1a3a MIIEKOTTUTAIOITUX

B. BEIBe/IcHHE HOBOTO COpTa MIIICHUITHI B HOBBIX YCIOBHSIX.

r. ['ubens IMHHOKPBUTBIX M KOPOTKOKPBUIBIX TTHII BO BpeMs Oyphb

4.0cobu IBYX MOMYJIALHNN OJTHOTO BU/JIA:

a. MoryT ckpemuBaThCs M 1aBaTh IJI0JOBUTOE TIOTOMCTBO

6. Moryt ckpemuBarbCcsi, HO IJI0IOBUTOTO MOTOMCTBA HE JIAI0T

B. He Moryr ckpemuBarbcs

r. Moryt ckpemmBaTbCsi ¢ 0COOSIMHU APYTrUX BUIOB

5.IIpumepomM MOKPOBUTEIBCTBEHHON OKPACKH SIBJIECTCS:

a. CxoacTBO (hOpM M OKpACKH TeJa C OKPYKAIOIIKUMHU MIPeIMETaMu

0. [lompaxanue MeHee 3alTUIIeHHOro BUAa 0ojiee 3aiIUIIeHHOMY

B. UepenoBaHUE CBETIIBIX M TEMHBIX MOJIOC Ha Telle

r. Okpacka ochl

6.ApoMOpP(030M MOKHO CUHTATH CIAEAYIONMINE KIIPUOOPETCHUS:

a. YTpara mepcTHOro MoKpoBa y CJIOHOB

0. [losiBieHMe ULl Y IPECMBIKAIOUINXCS U X Pa3BUTHE Ha CYIIIe

B. YUIMHEHNE KOHSUHOCTEN JIOMIaau

r. [IoKpOBUTENBCTBEHHYIO OKPACKy

7.Heo6Xxo1MMBIM yCIIOBUEM IS )KU3HU PACTEHHM Ha cylie ObLIo:

a. Hanmuuue kucnopona B atmocdepe

6. Hannuue noussl

B. Hannume xnopoduina

r. Hannune «030HOBOTO SKpaHay

8. OHOM M3 MPUYUH, [0 KOTOPOH ceifuac He BOSHUKAIOT HOBBIE BUJIbI UEIOBEKA SBISETCS:
a. OtcyrcTBHE PENPOAYKTUBHON U30JISALIUN MEXIY pacaMmu

0. CX0ICTBO I'€HOTHUIIOB BCEX JIIOJEN

B. [IprHAIEKHOCTH pac K pa3HbIM BUAAM

. YBeIU4eHHUEe CKOPOCTH MepeIBHKEHUS

9.0t coOuparenbcTBa CheT0OOHBIX PACTEHUH K UX BBIPAITUBAHUIO YETIOBEK MEpeIIeN Ha
CTaJIuu:

a. Yenoseka ymenoro 6. [lurekantpona B. Heannepransia r. KpomanboHnna
10.YenoBek nosBuics Ha 3eMJie:

a. B apxeiickyto spy 6. B nmaneo3soiickyo 3py B. B Me30301iCcKyt0 r.B
KalHO30MCKYIO

11.0Opranu3mel, Kak MpaBUiIo IPUCTIOCA0INBAIOTCS:
a. K HeckonpkuM, Hanbosee BaKHBIM SKOJIOTHUECKUM (pakTopam
0. K ogHoMy, Haubonee cymecTBeHHOMY (akTopy



B. Ko Bcemy KoMIIIEKCy 3KOJOTHUECKUX (aKTOPOB

r. BepHbl Bce OTBETHI

12.ITprunHOM OrPOMHOI0 YBEIMYEHUS YUCIEHHOCTH KPOJIMKOB B ABCTpaJIUU CTAJIO:
a. U3o6umme mumm 6. OtcyrcTBue BparoB  B. Co3HATENbHBIN OTOOP KPOIMKOB
YeJI0BEKOM  I. biaronpusTHble KIMMaTUYECKUE YCIOBUS

13.BpIOpaTh MpaBMIIHO COCTABJICHHYIO IUILEBYIO LIETb!

a. Knesep----scTpe0----11Meb----MbI1Ib 0. KneBep---1mMenp-----Mbl1Ib-----1CcTpeO
B. llIMenb---MbllIb----CTpeO----KIEBEP r. SlcTped----MbllIb----11IMENb---KJIEBEP
Yacrs 2.

lpu ebinonHeHUU OaHHO20 3adaHusi 8blbepume U3 rPedriIoKEeHHbIX HUXEe
gapuaHmos npasusibHblie omeemsl. [lpasunbHblie omeemal 3anuwiume 4yepes
3ansmyro Harnpomue HoMepa eorpoca.

1. BeiOpaTe 0CHOBHBIE (haKTOPEI CPEMIbI, OT KOTOPOI 3aBUCUT HNPOLBETAHNE OPraHU3MOB B

OKeaHe:

a. JlocTynHOCTb BOJBI

6. KonmnuecTBo ocankos

B. [Ipo3padHocTh cpeabl

r. pH- cpenst

1. CoJIeHOCTh cpeibl

e. CKopoCTh HCIapeHHsI BOJIbI

*. KoHlleHTpanus B cpene yriaekucioro raza
2.YCcTaHOBUTE COOTBETCTBUE:

IIpucnocodaenus: Xapakrep
NMPUCIIOCOOIeHHS:
a. Okpacka wepcTtu 6enoro megeens 1.
MNMokpoBMUTENBECTBEHHAsA OKpacka
0. Okpacka xupada 2. MackupoBka
B. Okpacka mmens 3. Mumukpus
r. @opma Tena najJjoyHuKa 4. Yrpoxaromias

OKpacka
1. Oxpacka 00Kbeil KOPOBKH
e. UepHble U OpaH)KeBbIE MATHA I'YCEHUI]
x. CTpoeHHe LIBETKA OPXUJICU
3. BHerHee cX0ICTBO HEKOTOPBIX MyX C OCaMU

3. ams nonnviii pazeeprymeoiii omgem Ha gonpoc: Ilouemy ecTecTBeHHBII 0TOOD, a HE
HacJleICTBEHHAsi U3MEHYMBOCTb, CYMTACTCA TJIaBHBIM HAIIPABJIAIOUIMM (DaKTOPOM 3BOJIIOLUM?

Hrorosass koHTpoJbHAas padoTa mo Omosnornu B 11 kiacce. 2 BapuaHT

Tecm cocmoum u3 uacmeii 1 u 2. Ha evinonnenue omeooumcs 40 munym. 3a0anus
PeKoMeHOYemcsl 8bINOAHAMb NO NOPAOKY. Ecnu 3a0anue ne yoaemcs 6blnoinums cpasy,
nepetioume k cieoyrowemy. Eciu ocmanemces epems, epuumecsd K npOnYujeHHulM 3a0aHUSM.
Yacrb 1. K kasxcoomy 3a0anuto 0anvl HECKOIbKO OMEEMO8, U3 KOMOPbIX 0OUH BEPHBL.
1.Matepuanom Juist 3BOTIOLUOHHBIX IPOLIECCOB CIYXKUT:

a. 'eneTnueckoe pazHooOpaszue NOMyssIui 6. Bun

B. brnaronpustHble Ipu3HaKu r. becnionesneie nnu BpeaHble
IIPU3HAKU



2.CKOBbKO BUJIOB paCTEHUI NPEACTABIEHO B JAHHOM CIIMCKE (O{yBaHUYMK JIEKapCTBEHHBIH,
KJIeBep, MOJO0POKHUK CPEHHMA, MSITAa KITyOHEHOCHAs ):
a. 1 0.2
B. 3 r.4
3.OCHOBHO¥ MPUYUHOM TSI BBIICICHUS TPYIIIBI 0COOEH B MOMYIISIUIO SBISAETCS:
a. BuemHnee otiuuue rpynn Apyr ot Apyra
0. BHyTpeHHue oTanuus rpymni apyr oT apyra
B. M3onumst rpynm Ipyr ot Apyra
r. Bce nepeuncieHHble BblllIe TPUYUHBI
4.IlogpaykaHue MEHEE 3alUIIEHHOr0 BU1a 0oJiee 3alUIIEHHOMY Ha3bIBAaeTCs:
a. MackupoBka
0. Mumukpus
B. [IoKpOBUTEIBCTBEHHON OKPAcCKON
r. [Ipegynpexnaroniein OKpackon
5.Pa3Hble BUIbI JAPBUHOBCKUX BHIOPKOB BOZHUKIIM ITyTEM:
a. Apomopdo3za
0. Jlerenepauuu
B. Unnoamanrrarum
r. Katarenesa
6.Opa, B TeUeHHE KOTOPOW BO3HUKJIA )KU3Hb, Ha3bIBACTCS:
a. Pannuit nporepo3soit
0. Apxeit
B. [Taneozoi
r. Me3o3son
7.1lepexon OT 4eIOBEKOOOPA3HBIX 00€3bsIH K UETIOBEKY COBEPIIMIICS MyTEM:
a. Apomopdo30B
0. Umnoapanranmm
B. Jlerenepanun
r. Katarenesa
8.OCHOBHOM NMPUYMHONU (POPMUPOBAHUS PA3HBIX PAC CTAJIHU:
a. 'eHeTnueckas U30JALUS
0. Dxonoruyeckasi U30JALUS
B. 'eorpaduueckas uzonsus
r. PenpoiykTuBHAs U305t
9.0rpannuuBaromiuM GaKTOPOM MOXKHO CUUTATH!
a. @akrop, 60JIbIIIE BCETO OTKIOHSIOUIUIICS OT ONTUMATbHBIX 3HAUCHUI
6.®akrop, Hanbosee MPUOIMKEHHBIH 110 3HAUEHUIO K ONTUMAIbLHOMY
B. @aKTOp, HE BHIXOASAIINN 32 NPEEIbl ONTUMAIBHOTO
r. @akTop, MEHEE BCETO OTKJIOHSIOIIUICS OT ONITUMyMa
10.0a81MM 13 Ba)KHENUIINX PE3YIbTATOB B3aUMOOTHOLIEHUI MEXKy OpraHU3MaMHU SIBJISIETCSA:
a. Perynsamnus 4ucieHHOCTH OpraHu3MOB
6. DBOJIIOLIMOHHBIN IIporpecc BUAOB
B. BO3HMKHOBEHME I'€HETHUECKOTO Pa3HOOOpas3ns OpraHu3MOB
r. Her BepHOro otBeTa
11.ArpocucreMa cxoHa ¢ SKOCUCTEMOM TEM, YTO B HEH TaKKe:
a. OTCYTCTBYIOT LIENM MUTAHUS
6. IIporcxoauT KPyroBOpoOT BEIIECTB
B. bOJIBIIIYIO POJIB UTPAET YETOBEK
r. Her oprannsMoB-pa3pymureneit



12.Ha xax/10M NOoCIeAyIoIIEM YPOBHE UIIIEBOM 1IETIH YTPauuBaeTCs:
a. 1% sneprumn
6. 10% sueprun
B. 30% sHepruun
r. 50% 3Hepruun
13.Cunrarot, uto “ mapHUKOBEIH 3(pPekT” 00ycIoBIIeH yBeTrudeHneM B atMocdepe:
a. CepoBosiopoaa
0. Yrnekucnoro rasa
B. Pagnanun
r. O30Ha
Yacrs 2.
IIpu evinoanenuy 0aHHO20 3a0aHUsL 8blOEpUME U3 NPEOTONHCEHHBIX HUNCE BAPUAHINOS
npasuivHble Omeenul.
1.Bvibpambe npusnaku, xapaxmepmvie moavKo OJisl a2pOyeHo3a:
a. EXMHCTBEHHBIM HCTOYHHKOM DHEPTHH SIBJISICTCS COJTHIIE
0. Bce xuMmuecKue 2IeMeHTHI BO3BPAIIAIOTCS B TIOYBY
B. [lornomiennas sHeprus pacceuBaeTcs B BUJE TEIUIa
r. YacTb SHEpruM U BELIECTB U3BJIEKAIOTCS U3 KPYrOBOPOTA YETOBEKOM
1. JleficTByeT TOJIbKO €CTECTBEHHBIN 0TOOD
e. JleficTByIOT eCTeCTBEHHBIN U UCKYCCTBEHHBIN OTOOPBI
K. VICTIONTB3YIOTCS TOTTOTHATEIbHBIC UCTOYHUKH SHEPTHH
3. [leiicTBUEe MpUpOIHBIX (PAKTOPOB HE KOHTPOJIUPYETCS
u. 'uOHeT mpu OTCYTCTBUM KOHTPOJIS CO CTOPOHBI UeIoBeKa
K. ['MOHeT npu Hepa3yMHOM BMEIIATENbCTBE YETIOBEKa
2.Pacnpenenute nepeurciacHHbIe HUKE (DaKTOPbI Ha A0MOTUYECKUE U OMOTHYECKHUE.
OO0beMHNUTE UX MPABUIBHO B TAOJIUILY:
a. X¥MHYECKUH COCTaB BOEI
0. PaznooOpa3zue nmiaaHkToHa

B. BnaxxnocTs, t° mouBbI

r. Hanmmune kiryOeHbKOBBIX OakTepuii Ha KOPHAX 000O0BBIX
1. CKOpOCTb T€YEHHUSI BOJIbI

€. 3aCOJICHHOCTh MOYBBI

k. PazHooOpasue pacreHuit

3. XMMHYECKU COCTaB BO3/1yXa

u. Hannune B Bo3myxe Oakrepuit

AbuoTtndeckue  (HaKTOphI buotnueckue (hakTopsI

3. Jlamb noanwsiil pazeeprymauiil 0meen Ha 60npoc.
HOHyJ'IfII_[I/II/I necuos, 06I/ITaI-OH_II/I€ Ha AHa,Z[LIpe n A.]'ISICKG, pa3aciICHbI IPOJIMBOM IHI/IpI/IHOI>'I B
120 xm. MoxHO i MOJIYYUTH OT HpeHCTaBHTeHeﬁ OTHUX l'IOl'[y.]'IfII_[I/Iﬁ IJIOJOBUTOC IMOTOMCTBO,

€CIIU TpensTCTBUE OyIeT yCTpaHEeHO?






YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyomio A.M. u
npyrue /Ilon pen. [laceunuka B.B., AkunonepHoe o6mectBo «3naTenbcTBo
«IIpocBenieHue»

* buosnorus, 11 knacc/ [Taceunux B.B., Kamenckuit A.A., Pyomnio A.M. u
npyrue /Ilon pen. [laceunuka B.B., Akinmonepnoe obiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. buonorus (6a30Bbiii ypoBeHb). Peanuzarus @I'OC ocHOBHOTO 00111€TO
oOpa3oBaHus : MeToandeckoe nocoodue mis yuurens / E. A. Hukumosa, I'. FO.
Cemenona; noj pen. E. A. Hukumosoit. M.: ®T'BHY «MucTtutyT cTparteruu
pasButus oopazoBanus PAOy», 2022. 170 c.: un.

2. [IpenoaBanmne eCTeCTBEHHO-HAYYHBIX MIPEIMETOB B YCIOBUSIX OOHOBIICHUS
COJIEpKaHUsl M METOIOB IIKOJILHOTO 0Opa3oBanus (€ds00.ru) 2) [IpenonaBanue
€CTECTBEHHO-HAYUYHBIX TIPEIMETOB B YCIOBHIX OOHOBIICHHUS COACPIKAHUS U
METOJIOB MKOJIbHOTO oOpa3oBanus (2).pdf

3. Meroandeckue peKOMEHIAINH 110 OPTAaHU3AINH U MPOBEACHUIO

OHMOJIOTMYECKOTO IKCIICpUMEHTa Ha ypokax ouosioruu (€dso00.ru) 2) 4.



MCTOI[I/I‘IGCKI/IC PEKOMCHOAIWH 11O OPraHru3aliu 1 IMpPOBCACHUIO

OHMOJIOrMYECKOTO 3KCIIepUMEHTa Ha ypokax ouonoruu (1).pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

1.buonorus. JNeKTPOHHBIN y4eOHUK
http://biologylib.ru/catalog/

2.BupTtyajibHasi o0pa3oBaTeibHasi JJabopaTopusi

http://www.virtulab.net

3.http://center.fio.ru/method

4. http://www.altai.fio.ru/projects/group4/potok13/site/index.html



https://www.google.com/url?q=http://biologylib.ru/catalog/&sa=D&ust=1604341088413000&usg=AOvVaw21edIJWHbuUgE8XDPzxO2y
https://www.google.com/url?q=http://www.virtulab.net&sa=D&ust=1604341088415000&usg=AOvVaw2B8B_kKHitSjKwa-VQnO1R
https://www.google.com/url?q=http://center.fio.ru/method&sa=D&ust=1604341093724000&usg=AOvVaw1bFLb8-S_0p3nUl1VOrSBG
https://www.google.com/url?q=http://www.altai.fio.ru/projects/group4/potok13/site/index.html&sa=D&ust=1604341093725000&usg=AOvVaw2RQRMUrtBAUobvCuK7l3Gu
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