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INOACHUTEJIbBHASA 3AIIMCKA

[Ipu pa3paboTke TporpaMmbl MO OHOJOTHH TEOPETHYECKYI0 OCHOBY ISt
ompeesieHus] TOAX00B K (OPMHPOBAHUIO COJACPKAHUS YYeOHOTO TIpenMeTa
«buosorus» coctaBWIM: KOHIENTyalbHble TmonoxkeHus PIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1I€JIei, coJepkKaHusl, pe3ylbTaToB OOy4YEeHHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJOXKEHUS 00 OOIIUX TENSIX U
MPUHITUIIAX, XapaKTePU3YIOIMIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETrO
obmero oopazoBanus B Poccuiickoit denepaiinu, a TAKKe MOJIOKEHUS O CrIeuPUKe
Ovonoruu, e€ 3HAYEHWU B TIO3HAHUM IKUBOM TMPHUPOJBI U OOECreyeHUuu
CYILIECTBOBAHMS 4YesioBeuecKoro obmiectBa. COINIacHO Ha3BAaHHBIM MOJIOKEHUSIM,
oTpe/ieTIeHbl OCHOBHBIE (DYHKITUU MPOTPaMMBbI IO OMOIOTHH U €€ CTPYKTYpa.

[Tporpamma no Guosioruu 1aét MpeacTaBICHNE O MEsIX, 00 O0IIel cTpaTeruu
00y4eHUs1, BOCIUTAHUS U Pa3BUTHSA 00yUYaIOIIUXCS CPECTBAMU YYEOHOTO IpeIMETa
«buonorusy, onpenenser 00s13aTeIbHOE MPEIMETHOE COJIEP)KAHKE, €TO CTPYKTYPY,
pacrmpezielieHde MO paszfeliaM U TeMaM, PEKOMEHAYEMYIO MOCJIeN0BATEIbLHOCTD
U3Yy4YeHUsS] YIeOHOTO MaTepralia ¢ y4€TOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKUM O0Opa30BaTENIBHOTO TIPOIlecca, BO3PACTHBIX OCOOCHHOCTEU
00yJarommMXxcs.

B nporpamme o 6M07I0THHN TaK)Ke YUUTHIBAIOTCS TPEOOBAHUS K IIJITAHUPYEMbBIM
JUYHOCTHBIM, METaNpEAMETHBIM W TPEIMETHBIM pe3yjbTaTaM oOOydYeHUs B
dbopmupoBaHUU OCHOBHBIX BHJIOB y4eOHO-TI03HABATEIHLHOM
NEeATeTbHOCTH/YUEOHBIX JIEUCTBUM OOYYAIOIIMXCS TI0 OCBOCHHIO COJICP>KAHUS
OMOJIOTHYECKOT0 00pa3oBaHUsI.

B nporpamme no 6uonorun (10—11 kmaccel, 0a30BbIil ypOBEHB) peaTn30BaH
IPUHITUI TPEEMCTBEHHOCTH B HM3YyUYCHHHM OWOJIOTHM, OJjlarojmapss 4eMy B Hel
IPOCMATPUBACTCS HAMpPaBICHHOCTh HAa pa3BUTHE 3HAHWM, CBS3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  LEHHOCTHBIX
OpUEHTALUN JTMYHOCTH, SKOJOTUYECKOTO MBIIIJICHUS, MPECTABIEHUN O 3J0POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOILIEHHWEM K OKpYXalollleld MPUPOJHON cpele.
[ToaToMy Hapsmy ¢ H3ydeHHEM OOIIEeOHNOIOTHYECKUX TEOPU, a TAaKKe 3HAHUU O
CTPOEHUH >KUBBIX CUCTEM PA3HOTO PaHTa U CYITHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MPOrpaMMe MO OWOJIOTHH YACICHO BHUMAHHUE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MTOBCEIHEBHON JKM3HU VISl PEIICHUS MPUKIIAIHBIX 331a4, B
TOM 4YHCJE: TPO(HUIAKTHKYA HACIEJACTBEHHBIX 3a00JIEBaHHI 4YeIOBEKa, MEIHNKO-
TeHETHYECKOTO KOHCYIbTUPOBAHMSI, 000CHOBAHUS YKOJIOTHIYECKH 11eJIeCO00Pa3HOTO
MOBEACHUS B OKPYXAIOLIEW NPUPOJHON Cpelle, aHaIu3a BIMUSHUS XO35MCTBEHHOU
NEATEILHOCTH YEJIOBEKa Ha COCTOSHUE MPUPOIHBIX U UCKYCCTBEHHBIX 3KOCHCTEM.
Ycunenue BHHMaHWS K TPUKIAJHON HAINPaBICHHOCTH Y4YeOHOTO TIpeaMeTra
«buonorusy NpoaUKTOBAaHO HEOOXOAMMOCTHIO 00ECTICUSHHS YCIIOBUIA JIJIS PEIICHUS



OJTHOW M3 aKTyaJbHBIX 33/1a4 IIKOJLHOTO OMOJIOTHYECKOTO 00pa3oBaHMs, KOTOpas
npeznoiaraer (GopMUpOBaHHE y OOYUYAIOUIMXCS CIIOCOOHOCTH aAanTUPOBATHCS K
U3MEHEHUSIM AMHAMUYHO Pa3BHUBAIOLIETOCS COBPEMEHHOTO MHpA.

buonorus Ha ypoBHe cpenHero oOmIero oOpa3oBaHHs 3aHUMAET BAXKHOE
mecto. OHa oOecreunBaeT (OPMUPOBAHUE y OOYYAIOUIMXCA MPEACTaBICHUIN O
HAY4YHOH KapTHHE MHpa, paclIupseT W 0000IaeT 3HaHUS O KUBOW mIpupone, eé
OTJMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allMd W HSBOJIOLUH, CO3MAET
yCIOBHS  JUIS: TIO3HAHUS  3aKOHOB  KMBOW  TPUPOABI,  (HOPMHUPOBAHHS
(YHKIIMOHATBPHOW TPAaMOTHOCTH, HABBIKOB 3J0pPOBOr0 M Oe3zomacHoro oOpasza
KHU3HH, YKOJIOTHYECKOTO MBIIUICHUS, IICHHOCTHOTO OTHOIIEHUS K KMBOHM MPHUPOJIE
U YEJIOBEKY.

Bosbiioe 3HaueHne OMOJIOTUS UMEET TaKXkKe I PeIeHUs] BOCITUTATEIbHbBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  oomero  oOpa3oBaHUsA,  COLUAIM3ALMU
oOyuaromuxcs. M3yuenune 6uonorun obecreynBacT yCaoBHs A (OPMUPOBAHUS
MHTEJUIEKTYyalbHbIX, KOMMYHUKAIIMOHHBIX ¥ HMH(OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKOH KyNbTYphl, CIIOCOOCTBYET MHTETrpaluyd OHWOJIOTUYECKUX 3HAHUHU C
NpECTaBICHUSAMU U3 JPYTUX yU4EOHBIX MPEAMETOB, B YACTHOCTH, PU3UKU, XUMUU U
reorpadun. Ha3BaHHBIE MOJIOKEHUS O MpeJHA3HAYEHUH Y4eOHOTO IpeaMeTa
«buonorus» cocraBWIM OCHOBY ISl ONpEACNCHHs] IMOIXOAOB K OTOOpY H
CTPYKTYPUPOBAHHUIO €r0 COJACPIKaHUs, MPEICTABICHHOTO B TpOrpamMMme IO
OHOJIOTHH.

Ot6op conepxanust yueOHOro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIIEH C TO3HWIUH KyJIbTYpOCOOOPA3HOTO IOAXO0Jd, B COOTBETCTBHH C
KOTOPBIM OOy4arommecs: TOJDKHBI OCBOMTH 3HAHUS W YMEHHS, 3HAUYUMBIC JUIS
dopmupoBaHus 00OUIeH KyJIbTYpbl, ONpEICNSAIONINE aJeKBATHOE IOBEICHHE
4eJIOBeKa B OKpY’KaloLIed NMPUPOIHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HH M TIPAKTUYECKON AesTenpbHOCTH. Oco00€ MECTO B ITOW CHCTEME 3HAHUU
3aHUMAIOT DJIEMEHTHI COJIEPKAHUS, KOTOPBIE CITY>KaT OCHOBOM /7151 (HOPMUPOBAHHS
MPEACTABJIEHUNA O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHE MHUpa U
[ICHHOCTHBIX ~ OpPHEHTAIUSAX  JIMYHOCTH, CHOCOOCTBYIOIIUMX  TI'yMaHHU3alMU
OMOJIOTMYECKOT0 00pa3oBaHUsI.

CTpyKTypHpOBaHHE COJEpXKaHHsI Y4eOHOrO MaTepuayiia B MPOTrpamMme II0
OHMOJIOTUU OCYIIECTBIEHO € Y4YETOM NPUOPUTETHOTO 3HAUCHUS 3HAHWHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX KHUBOW MPHUPOJIBIL, O €€ YPOBHEBOI OpraHM3aluu U
IBOJIIOLMH. B COOTBETCTBHM C 3TUM B CTPYKTYpe yueOHOro npenmeta «bruomorus»
BBIJICJICHBI CJICIYIONINE COJiepKaTenbHble TUHUH: «bronorus kak Hayka. MeToibl
HAy4YHOTO Mo3HaHus», «KieTka kak Owonormyeckas cucremay, «OpraHu3Mm Kak
Oononornveckas cucrema», «CrucremMa M MHOrooOpasue OpPraHHYeCKOTO MHPay,
«DBOJIONHMS KUBOU IPUPOABD, « IKOCUCTEMBI U IPUCYIIIIE UM 3aKOHOMEPHOCTHY.



[enr m3yuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaicHHe  OOyYaroUIMMHUCSA  3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHu3allMi >KUBBIX CHCTEM pPAa3HOIO paHra U MNpuoOpeTeHrue YyMEHUU
UCIIONIb30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JIEHCTBUH B OTHOUICHHMH OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3TNYHBIX KU3HEHHBIX MPOOIIEM.

JocTikeHue uenu usydeHus ydeOHoro npeamera «buosorus» Ha 0a30BoM
YpOBHE 00€CIeUNBAETCS PEIICHUEM CIEAYIOIIMX 3a]1ay:

OCBOEHHE OOYYaIOIIUMUCS CHUCTEMbl 3HAHUH O OHOJOTUYECKUX TEOPUsX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUIaX, CIyKalluX OCHOBOM
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHON KapTUHE MHpa, O
METO/IaX HAYYHOI'O MO3HAHMS, CTPOEHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KUBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3alMM, BBIAAIOUIUXCS OTKPBITUSIX U COBPEMEHHBIX
VCCIICIOBAHUSIX B OMOJIOTHH;

dopMupoBaHre y OOYYAIOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHajdu3a JAaHHBIX O MYyTSIX Pa3BUTHS B
OMOJIOTMM HAy4YHbBIX B3IVISIIOB, UJEH U TOJAXOJOB K M3YUYEHUIO >KUBBIX CHUCTEM
Pa3HOIro YpPOBHS OpraHU3allUu;

CTaHOBJIEHHME Yy oOOywaroumxcs oOmeil KyapTyphl, (YHKIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHITH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa >KMBOW MPUPO/Ibl HA OCHOBAHUM 3HAHUM U OTBITA, OJYYEHHBIX ITPU U3YyUEHUU
OHOJIOTHH,

dopMupoBaHre y OOYYAIOIIMUXCS YMEHHH WIUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTMYECKUX 3HAHUM B MPAKTUUYECKON MAEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIIOBEKOM >KHUBOM
IPUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHHS K HEH, COOJIIOIEHUS STUYECKHUX
HOPM IpU MIPOBEICHUHN OMOJIOTUYECKUX UCCIIeI0BAHUM;

OCO3HAHHE IEHHOCTHM OWMOJOTMYECKHX 3HAHUW J TOBBIMICHUS YPOBHSA
HKOJIOTHYECKOMN KYJIbTYpBI, AJ11 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHHUM B MOBCEIHEBHOM KU3HU JIJIS
OILICHKH TOCJIEACTBUI CBOEH JEsATENHHOCTU 10 OTHOILICHUIO K OKpY»Karolleil cpene,
COOCTBEHHOMY 3[I0pPOBbIO, OOOCHOBaHHME U COOJIIOJEHHE Mep MNPO(OUIAKTUKU
3a00JIeBaHU.

B cucreme cpeanero obmiero ob6pazoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBIISIETCSI OOs3aTENbHBIM y4e€OHBIM MPEIMETOM, BXOISAIIUM B
COCTaB IMpeaMeTHOM 06acTu « EcTecTBeHHO-HAYUHBIE TIPEIMETHDY.

Jlst m3ydennst 6noaoruy Ha 6a30BOM YPOBHE CPEHETO 001I1ero 00pa3oBaHus
oTBoaUTCs 68 yacoB: B 10 kinacce — 34 vaca (1 yac B Hezento), B 11 kinacce — 34 gaca
(1 gac B HeneMO).



COJEPXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU ¢ OOIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponb 6uonoruu B popMupoBaHUN COBPEMEHHON HAYyYHOM KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTo1bl TO3HAHUSI KUBOUM IPUPOBI (HAOIIOEHUE, SKCTIEPUMEHT, ONTMCAaHUE,
u3MepeHue, Kiaccuukalus, MOACIMPOBaHUE, CTaTHCTUYEeCKas 00paboTka
JTAHHBIX ).

JdemoncTpanuu:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOIBI.

JlabopaTtopHblie U npakTHYecKHe PadoThI:

[Tpaktrueckass padora Ne 1. «Vcmonmb3oBaHWE pa3IMYHBIX METOAOB MPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U UX OPraHU3aMs.

Xusbie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3ydeHus: ouonoruu. OTinyme
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa 6HMOCKCTEM M X pa3HOOOpas3ne. Y POBHHU OpPraHU3alUNd OMOCUCTEM:
MOJIEKYJIAPHBIA, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIMA, MOMYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTHYECKHUH ), OMOChEPHBII.

JdemoHncTpanun:

Tabmuibl u cxeMbl: «OCHOBHBIC TIPU3HAKH JKU3HWY», «YPOBHU OPTaHU3AIUU
YKUBOW MPUPOABD).

Oo6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMu4yecKuii COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUN COCTaB KIIETKH. XUMHUYECKHE BJIEMEHTBI: MaKpOJIEMEHTBHI,
MUKpPO3JIeMEeHThL. Bosia 1 MuHEpanbHbIE BELIECTBRA.

OyHKIMM BOABI WM MHUHEpaJbHBIX BewlecTB B Kkierke. lloanepikanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u ctpoenue 0eakoB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
Hezamenumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pPOBHU
CTPYKTYphI ~O€IKOBOW MOJIEKYJbl (TIEpBUYHAS, BTOpHWYHAs, TPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHYECKHE CBoOicTBa OenkoB. buonornyeckue
GyHKIIUU OCIKOB.



depMeHTHI — OMoJIoTHYECKHe KaTain3aTopsl. CTpoeHre pepMeHTa: aKTUBHBIH
HeHTp, cyOctpatHas cnenuuyHocTh. Kodepmentsl. Butamunbl. OTinuus
(hepMEHTOB OT HEOPTraHUYECKUX KaTau3aTOPOB.

VYrneBoabl: MOHOCAaxXapu bl (TITI0K03a, pr003a 1 1e30KCUpr003a), ArucaxapHibl
(caxapo3a, JlakTo3a) M ToJHMcaxapuibl (Kpaxmaj, T[JUKOreH, UEeJUI0103a).
buonornyeckue pyHKIIMMU YTII€BOIOB.

Jlunuael:  Tpurauuepuabl, QGocoaunuasl, crepounnsl. ['mapoduIbHO-
ruapodobHbie  cBoicTBa. buonornueckue QyHkuuu JmnuaoB. CpaBHEHHE
yIJ€BOJIOB, OEJIKOB U JTUMUI0B KaK HICTOYHUKOB SHEPTHUU.

Hyxkneunoseie xucmorel: JHK wn PHK. Hykmeornasr — MoHOMeEpHI
HyKJIenHOBBIX Kuca0T. Ctpoenue u ¢pyukiuu JJHK. Ctpoenue u ¢pynkuuun PHK.
Buasl PHK. AT®: ctpoenune u hyHKIIMH.

[{utonorus — Hayka o kietke. Kiietounas teopus — mpuMep B3aMMOJEUCTBHUS
uzaei u (akToB B HAYYHOM MO3HAHUU. MeToIbl U3yUeHUS KIETKH.

Krnerka kak nenoctHas xkuas cucrema. OO01Iue npru3Haky KJIETOK: 3aMKHYyTast
HapykHas MmemOpana, Mozekynbl JIHK kak reneruueckuil ammapaT, cuctema
cuHTe3a Oernka.

Tunsl KIETOK: »yKapuoTHuYecKas U Mpokapuotuyeckas. (OcoOeHHOCTH
CTpOEHHS TpoKapuoTHUeckor KieTku. Kierounas ctenka Oaktepuii. CtpoeHue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
IpUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢ynkun. [Inazmatudeckas memOpana, e€ cBoiicTBa 1 ¢pyHkiuu. l{utomnnazma u eé
opranounbl. OmHomeMOpaHHbie opraHowabl kieTku: OIIC, ammapar I'onbmxw,
I130CcOMBIL. [10yaBTOHOMHBIE OpPraHOWJIbl KIIETKW: MHUTOXOHIPHUH, ILJIACTHJIBI.
[IpoucxoxjeHne MUTOXOHJApUH W T1iacTua. Bunbl mactun. HememOpanHbie
OpraHouAbl KIETKU: PHOOCOMBI, KJIETOUHBIM LIEHTp, LEHTPHOIH, PECHUUKH,
KIyTUKA. QyHKIIUM OPraHOMI0B KIIETKU. BKitoueHus.

Anpo — perynatopHsiid HeHTp KieTku. CTpoeHue sjpa: sigepHas 000J0uKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrIOpPT BEMIECTB B KIIETKE.

JdemoHncTpanun:

[Toptpetsr: A. Jleenryk, P. I'yk, T. IllBann, M. llnennen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Juarpammel: «PacnipeneneHne XuMHUECKUX dJIEMEHTOB B HEXKMBOW TPUPOJIEY,
«Pacnpenenenne XUMUYECKUX SJIEMEHTOB B JKUBOU IPUPOJIEN.

Tabmupr u cxembl: «llepuoanueckas Ta0nHIIa XUMUYECKHX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BObY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonbie kucnotsl. JJHK», «Ctpoenue Monexyibl



ATDy», «CtpoeHne 3yKapuOTUUECKON KIETKN», «CTpOCHUE >KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpOEHHE MNPOKAPUOTUYECKON KIETKHY,
«CTpoeHue sipa KIETKN», « Y TIeBOAbD), «JIMIuabD.

ObopynoBaHue: CBETOBOM MHKPOCKON, OOOpyAOBaHHME MJsi MPOBEACHUS
HAOIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPEnapaThl pPAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUAIbHBIX KIJIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Jlabopatopuas pabora Ne 1. «M3yueHne KaTaIUTUYECKOW aAKTHUBHOCTU
dbepMeHTOB (Ha MpUMepe aMuIa3bl WA KaTajla3bl).

Jlabopatopuas pabora Ne 2. «M3ydeHue CTpoeHUS KIETOK PACTCHHUIA,
KUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OIIMCaHUEY.

Tema 4. /KusHeneATeTIbHOCTh KJIETKH.

OOMeH BemecTB, Wik MeTa0ou3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) |
JUCCUMUJIISIUSA (PHEPreTUYeCKUii OOMEH) — JIB€ CTOpPOHBI €AMHOro IIpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IMOHUMAHUU
MeTabom3ma.

Tuner oOMeHa BemecTB: aBTOTPO(dHBIN U TeTepoTpodHbIi. Ponb hepmeHTOB B
0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUH B KIIETKE.

®ortocunTte3. CperoBas W TeMHOBasg (a3bl (¢GoTocuHTe3a. Peakuuu
dbotocunTe3a. DPhekTuBHOCTL (hOTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emuie. BiausiHue yciioBuii cpeqibl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIICHUS €TI0
MPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHUIA.

XeMocHHTe3. XEeMOCHHTE3UpyoIre O0akTepu. 3HaYeHUEe XEeMOCUHTE3a IS
YKW3HU Ha 3eMJIE.

DHepreTudyeckuii oOMeH B KJleTKe. PaciiemieHue BellecTB, BbIJIEJIECHUE U
aKKyMYJIUPOBAHHE SHEPTUH B KJIETKE. DTaIbl JHEPrETUIECKOTO oOMeHa. [ mukonms.
bpoxenne u ero Bunbl. KuCIOpPOIHOE OKHCIEHHE, WIM KJIETOYHOE JbIXaHUE.
OxucnutensHoe dochopunupoanue. IhHEKTUBHOCTh YHEPTETUIECKOT0 OOMEHa.

Peakuun wmatpuyHoro cuHTe3a. [enernueckas wuHdpopmanus u JIHK.
Peanmuzanus renerndeckod mHOpManMM B KieTKe. [ €HETHYECKHl KOJ M €ro
cBoiictBa. Tpauckpunims — Matpuunblii cuate3 PHK. Tpancismus — 6uocunres
Oenka. Ortambl TpaHchsanuu. KoawpoBaHue aMuHOKUCIOT. Pombs pubocom B
onocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpYyChl. cTopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnm pacTteHmii, >XUBOTHBIX M YEJOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo36yaurens CIIN/a.



OOpatHasi ~ TpaHCKpuWIlLUs, peBepraza W uHTerpaza. llpodunakruka
pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdemoncTpanuu:

[Toptpetsr: H. K. Konsuos, /1. Y. iBanosckuii, K. A. Tumnpsses.

Tabmuubr u cxembl: «Tunbel muTanusy, «Meradomnusmy, «MUTOXOHAPHUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «®Potocunrtedyn, «Ctpoenne JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Komy,
«Bupycs», «baktepuodarn», «CtpoeHue u xku3HeHHbINH UK Bupyca CIIM/a,
oaktepuodaray, «Pemmukarus JTHK.

Oo6opynoBanue: moxaenu-anmnkauuu «Yasoenue IHK w Tpanckpunuumsy,
«buocuntes 6enkay, «CTpoeHHe KIeTKu», Mojenb cTpykTypbl JTHK.

Tema 5. Pa3aMHokKeHMe M MHAUBUIYAJbHOE Pa3BUTHE OPTAaHU3MOB.

Kietounplii UK, WX JKU3HEHHBIM WK KieTku. WHTepdaza m MUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdaze. Permkanus — peaknus MaTPUIHOTO
cunre3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHII.
JIMTUTON THBIN M TalvIOMJIHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHMS W  HWHIAMBHUAYaJIbHOTO  Pa3BUTHUSA
OPTaHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpouecchl, nmpoucxonsiiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJOTHUYECKUI CMBICIT MUTO34.

[Tporpammupyemast rubesb KJIETKU — arnomnTos.

dopMbI pa3MHOKEHHSI OPraHU3MOB: 0€CIioioe U MmosioBoe. Bumbl 6ecmomnoro
Pa3sMHOXEHUS: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
Cropoo0Opa3oBaHue, BETETATUBHOE pa3MHOKeHHE. MICKycCTBEHHOE KJIOHHPOBAHHE
OpPraHu3MOB, €0 3HAYCHHE JIJIS CEJICKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meito3. Craguun wmeniosa. IIpoueccel, nmpoucxoasiiye Ha CTaausX Meio3a.
[loBenenne xpomocoM B Menosze. KpoccuHrosep. buonormueckuin cmbicin U
3HaYCHUE MENo3a.

["ameToreHes — mporecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U sSMYHUKU. OOpa3oBaHHE M PA3BUTHE TOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30ujl, SIMIEKIIeTKa) — CIEepMaTOreHe3 U OBOICHE3.
OcoOEHHOCTH CTPOCHHSI SMIICKICTOK W crepMaro3ouaoB. OmuiogoTBOpeHue.
[Taprenorenes.

WunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpUOHANIBHOE  pPa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTHSA Y MO3BOHOYHBIX >KHBOTHBIX:
npobnenue, racTpyisius, opraHorene3. [loctaomOpuoHanbHOE pasBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TpsSMOe, HempsiMoe (JIMYMHOYHOE). BrusHue



cpenbl Ha Pa3BUTHE OPraHU3MOB, (HAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIC
YPOJICTBA.

Poct u pazButue pacrteHuil. OHTOr€HE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHU, CTAJIUU PA3BUTHSL.

JdemoHncTpanuu:

Tabmuipr u  cxembl: «DOpMBI Pa3MHOXKEHHUSI OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «BereratuBHOe pa3MHOXKEHUE
pacteHuit», «Jlenenue xieTku Oaktepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounbrii nukmy», «Pemmukamus JTHK», «Murtos»,
«Menosy», «Ilpsmoe u HenpsaMoe pazButue», «l'amMmerorenes y MICKONUTAIOINX U
yenoBeKay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBanue: MUKPOCKOTI, MHUKpONpenapaTsl «CniepmMaTo30u bl
MJICKOIIUTAIOWIETOY, «SHIEKIIeTKa MIIEKONUTAOIEro», «Kapuokunes B kieTkax
KOpEIIKa JIyKa», MAarHuTHAas MOJEJb-alIuiMKanus «/leieHue KIeTkn», MOJIEIb
JHK, mozaens meTada3zHoit XpOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 3. «HabGmoneHwe MHUTO3a B KIETKaX KOHYHMKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOIPENApaTax».

Jlabopatopuas pabora Ne 4. «/3ydeHwe CTpOEHHUS TOJIOBBIX KJIETOK Ha
FOTOBBIX MHKpOIIpenapaTax».

Tema 6. HacsieACTBEHHOCTh 1 K3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Micropus pa3Butus reHeTuku. Ponbs nurosnoruu
¥ OMOpPHOJIOTUM B CTAaHOBJICHWHM TE€HETUKH. BKIam poCCHICKUX M 3apyOeHBIX
y4€HBIX B pa3BUTHE TEHETHKU. MeTonapl TeHEeTUKH (THOPUIOIOTHUYECKH,
IUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTuuecKuil). (OCHOBHBIE TI'€HETUYECKHE
NOHATHS. ['eHeTHnUeCcKas CHMBOJIMKA, UCIIOJIb3yEeMasi B CXeMaX CKPEIIMBaHU.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBJICHHbIE ['. Menaenem.
MonHorubpumaHoe CKpelmmBaHue. 3aKOH €IWHO-00pas3usi THOPUIOB TEPBOTO
nokojeHusd. [IpaBuno qomuHUpoBaHMs. 3aKOH pACIIEIUICHUS IPU3HAKOB. [ nnore3a
guCTOTHI raMeT. [1oJIHOE M HeMmoTHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpelllMBaHWe. 3aKOH  HE3aBUCUMOTO  HaclieJ0BaHUs
npu3HakoB.  lluToreHeTHMUecKMEe  OCHOBBI  JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoab30BaHne aHAIM3UPYIONIETO CKPEIIUBAHUS
JUTsI OTIpEeIeNIeHUsI TEHOTHUIA OCOOH.

CuernnienHoe HacnenoBaHue npusHakoB. Pabora T. Moprana no cuiernjieHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapyIieHne cliernsieHns reHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTH. [ eHEeTHUEeCKue KapThl.



['eneTuka nosia. XpoMOCOMHOE ONpeAceHUE Moya. AyTOCOMBI U TOJOBBIE
XpoMocoMbl. ['OoMorameTrHsle M TreTeporameTHble oOpraHu3Mbl. HacnenoBaHue
MIPU3HAKOB, CLIETVICHHBIX C ITOJIOM.

M3meHunBOCTh. BHbl ”3MEHYMBOCTHY: HEHACIIEICTBEHHAs U HACJIEICTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUYMBOCTH.  XapaKTEPUCTUKA
MOAU(PUKAIMOHHON NU3MEHUYUBOCTU. BapuallMoHHbIN psiJl M BapyuallUOHHAS KPUBASL.
Hopma peakunu npusHaka. KonnuecTBEHHbIE M Kaue€CTBEHHBIE MPHU3HAKU M HX
HOpMa peakimu. CBoMCTBAa MOIU(PUKAITMOHHON H3MEHYUBOCTH.

HacnencrBennasi, winM TEHOTHIHMYECKas, W3MEHYMBOCTb. KomMOMHAaTHBHAS
U3MEHYMBOCTh. Mei03 W TOJIOBOM TMpolecc — OCHOBa KOMOWHATHBHOMU
U3MEeHUYMBOCTU. MyTanmoHHasi u3MeH4YUBOCTh. Kitaccudukaiys MyTaiuii: reHHbIe,
XPOMOCOMHbIE, FTeHOMHBIEe. HacToTa U NMpUYMHbI MyTaluil. MytareHHble (hakTOpPHI.
3aKOH TOMOJIOTMYECKUX PSAIOB B HacieacTBeHHoU n3menunBoctr H. Y. BaBunogsa.

BresnepHas HacIeICTBEHHOCTh U NU3MEHYUBOCTb.

['enetuka uyenoBeka. Kapumorum uenoBeka. OCHOBHBIE METOAbl TEHETUKU
YyeJIOBEKA: reHeaornuecKri, OJIM3HEIOBBIM, IUTOT€HETUYECKUH, OMOXUMHUYECKHIA,
MOJIEKYISIPHO-TE€HETUUECKUA. CoBpemeHHOE ONpeIeIICHNUE reHOTHUIA!
IIOJJTHOTEHOMHOE CEKBEHUPOBAHNE, I'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[1I1P-ananu3a. HacnenctBenHble 3a0ojieBaHMsS 4YEJIOBEKAa: TI'CHHBIE OOJIC3HH,
OOJIE3HH C HACJEACTBEHHOM MpPEenpacroyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TreHeparuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHIHIBI
3I0pOBOT0 00pa3a *KU3HU, AUATHOCTUKH, MPOPHIAKTUKH U JICUCHUS TEHETUYECKUX
Oone3Heil. MenuKo-reHeTHYecKoe KOHCYJIbTUPOBaHHE. 3HAYCHHE MEAULUHCKON
TeHETHUKH B MPEAOTBPAILIEHUH U JICUCHUH T€HETUYECKUX 3a00JIeBaHUI YeJI0OBEKa.

JdemoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuiios.

Tabmuis! u cxembl: « MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IUTOTCHETUYECKast
OCHOBa», «3aKOH PaCLICILICHUS U €70 HUTON€HETUYECKasi OCHOBA», «3aKOH YHUCTOTBI
rame», «Iurudbpuanoe ckpemrbanuey, «L{lurosornyeckre 0CHOBbI AUTUOPUIHOTO
CKpelmBanus», «Menosy, «B3anMoIencTBre ajuIelIbHBIX TEHOBY, «[ eHeTnueckue
KapThl PaCTEHMi, )KUBOTHBIX U YeJIOBEeKa», «I eHeTrka mojay, «3aKOHOMEPHOCTH
HACJICOBAaHUs, CLEIUICHHOIO C I0JI0M», «KapHOTHIIBI 4eloBeKa W KUBOTHBIX»,
«Bugpl u3meHunBoCTH», «MoaudukanmoHHas M3MEHYMBOCTHY», «HaciemoBanue
pesyc-hakTopay, «['eHeTnka rpynn KpoBu», «MyTalluOHHAs U3MEHYHBOCTDHY.

ObopynoBanue: MoJeIH-aNIUIMKANN «MOHOTHOPUIHOE CKpPEIIUBAHUEY,
«Hemonnoe nomuHupoBanue», «Jurubpumnoe ckpemmBanue», «llepexpécr
XPOMOCOMY, MUKPOCKOT 1 MUKpoTipenapar «/J{po3oduinay (Hopma, MyTanuu Gopmbl
KPBUILEB U OKPACKHU TeJia), repOapuii «I'opoxX MmoceBHO.



JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabota Ne 5. «/3ydeHue pe3yiabTaTOB MOHOTHMOPUIAHOTO U
JUTHOPUIHOTO CKPEIMBAHUS Y IPO30(PUIIbl HA TOTOBBIX MUKPOIIpENapaTax».

JlabopaTtopHas paborta Ne 6. «M3yueHne Moau(UKAITMOHHOW U3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJa U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(puiabl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Tpaktueckass pabora Ne 2. «CocTaBieHHWE U aHAIW3 POJAOCIOBHBIX
YEJIOBEKay.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHHUE CENEKUUH U JTOMECTUKALMS.
VYyuenue H. U. BaBuiosa o 1ieHTpax mpoucxoxAeHUs 1 MHOT0OOpa3us KyIbTYPHBIX
pacteHuil. LIeHTpbl TpOKUCX0KIEHNS JOMAIIHUX KUBOTHBIX. COpT, MOPOJIa, IITAMM.

CoBpeMeHHbIE METOMIbI celeKIuu. MaccoBbI M1 HHAUBUAYATbHBIA OTOOPHI B
CEJIEKIIMM pPAcTeHWd M KUBOTHBIX. OIleHKa 53KcTepbepa. biM3kopoACTBEHHOE
cKkpeuBanue — HHOpuauHr. Ywucras nuHug. CKpelMBaHUE YHCTHIX JIMHUU.
['ereposuc, wiu rubpunHas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUAMHT.
Otnanénnas rubpuanzanus u e€ ycrnexu. MickyccTBeHHBIN MyTareHes U nojryueHue
NOJIATTIONIOB. JIOCTHKEHNS CENEKIIMH PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHONOrUs Kak OTpacib NPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTambl
co3nanusi pexomOuHanTHOM JIHK wu Tpancrennsix opranusmoB. Kierounas
uHxeHepus. Kinerounbsle KyabTypbl. MUKPOKIOHAIIBHOE PAa3MHOKEHUE PACTEHUU.
KiioHupoBaHue BBICOKOIIPOJIYKTUBHBIX CEJIbCKOXO3IMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue U dtudyeckue  npoodimempl. MO —  reHetmuecku
MO (PULIPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanumu:

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

Tabnuiel 1 cxeMbl: Kapta «lIeHTpbl MPOMCXOXKACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Iloposbl TOMaIIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «Otnanéunas rudpuauzaius», «Padotel akagemuka M. @. BanoBay,
«Ilomumnounus», «OO0beKTH OuotexHonoruny, «Kinerounsie KyabTypel U
KJIOHUpOBaHue», « KoHCTpynpoBaHUEe U NEPEHOC TEHOB, XPOMOCOM.

O6opyaoBaHue: MYJISKH TUIOJIOB M KOPHETIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COPTOB pacTeHul, repoapuii «CebCKOX03IUCTBEHHBIE PACTEHUS.

JlabopaTtopHblie U NpakTHYecKHe PadoThI:

Okckypcust «OCHOBHBIE METOABl U JOCTUKEHHUS CEJIEKIMU PACTCHUN W
JKUBOTHBIX (Ha CEJIEKIIHOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,



COPTOUCHBITATENIbHBI ~ y4acTOK, B TEIUIMYHOE XO35UCTBO, J1abOpaTopuio
arpOyHUBEPCUTETA UM HAYYHOTO LEHTPA)».

11 KIIACC

Tema 1. DBoIrOMOHHASE OHOJIOTHS.

[IpeanocbulkKM BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLUOHHAS
Teopusi U €€ MecTo B OuMonoruu. BrnusHue 3BOJIOIMOHHON TEOpUM HA pPa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBuzerenbctBa HBoMONUU. [laneoHToNOrHYeCKHe: MOCIEN0BATEIbHOCTD
NOSIBJICHUS. BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL
buoreorpaduyeckue: cxoncTBo u pazanune GayH u Gaop MaTepruKkoB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3iauyus SMOPUOHOB pa3HbIX BUJOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIC, AHAJOTUYHBIE,
pyIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYJISIPHO-OMOXUMHUYECKUE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IMyTeH y BCeX
OpPraHU3MOB.

OpomonrionHas teopusi Y. Jlapeuna. Ilpennochuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKyLIME CHJIbI 3BONIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONpeeiIEHHAasi W3MEHUYHBOCTD,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIA 0TOOD).

Cunrernueckas teopus 3BoroLuu (CTD) u €€ OCHOBHBIE TTOJIOKEHHUS.

MukposBomtonus. [Tonynsiuus kak equHUIA BUJA U DBOJIIOLIMH.

JBrokymue cuiibl ((pakTopbl) 3BOJIOLMKU BUAOB B Mpupoae. MyTalluOHHBINA
IpoLEecC M KOMOMHATHBHAs W3MEHUYUBOCTH. [lOMynslMOHHBIE BOJHBI U JApeid
reHoB. M30J1us 1 MUTpanus.

EcrectBennbiii oTOOp — HampaBisoomui  (HakTop SBOMOIUUA. DOPMBI
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco61eHHOCTh OpPraHU3MOB KakK pe3yjibTaT 3Bojtouuu. [Ipumepst
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(03bl U UANO-aAaNTaLUH.

Bun wu BumooOpazoBanume. Kpurepunm Buma. OcHOBHbIE  (OPMBI
BUJ1000pa30BaHMs: Teorpaduueckoe, IKOJI0THIECKOeE.

MakposBomonusi.  PopMbl  3BOJIOUMU:  QuiIeTHYECKasi, JAMBEPreHTHasd,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIIONUY.

[TpoucxoxaeHne OT HeCleUHAIN3UPOBAHHBIX NpenkoB. IIporpeccupyromas
crenuanu3anys. AJanTuBHAS paguanus.

JdemoncTpanuu:

[Toptpetsl: K. JIunnueit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
Bap, 3. I'ekkenb, . Mromep, A. H. Ceepuios.



Tabnuubl u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emse», «3apoAbIlu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrtepukc», «Dopmbl  OOprOBI 32
cyuiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pa3ue COpTOB pacTeHHII»,
«MHoroobpazue  nopon  KUBOTHbIX»,  «llomymsauum»,  «MyTraunoHHas
U3MEHYUBOCTB», «Apomopdo3sdy, «Mnumoananramumy, «OOmas nereHepanus»,
«/IBmKkymune cunbl 3Bosonum», «Kapra-cxema wapuipyrta nytemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpuCrocoOIeHHOCT, OpPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTUUECKOE BIUI000PA30BAHHE.

OO0opyioBaHHE: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
Ha0Op TUIOAOB M ceMsH, Koiuiekuus «[Ipumepbl 3aluTHBIX MPHUCTIIOCOOICHUM Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPAaBIEHUS IBOJIIOIUNY, 00BbEMHAS MOEIb
«CTpoeHue ToJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Koiekuus «DopMmbl COXPaHHOCTH
UCKOINAEMbIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepekpéct
XPOMOCOM», BIIaXKHBIE IIpenapaThl «PazButue HacekoMoroy, «PazBurtue asarymkmny,
Mukponpenapar «/Ipozoduia» (Hopma, MmyTanuu GopMbI KPbUIbEB U OKPACKH TEJNA).

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Jlabopatopuas padota Ne 1. «CpaBHeHHE BUIOB MO MOPGHOIOTHIECKOMY
KPUTEPHUIO».

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocodJIeHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHHE M pa3BUTHE *KU3HHM Ha 3emJie.

JloHay4yHble TPENCTABICHHUS O 3apOXKACHHHM >KU3HU. HayuyHbple rumnoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHes M NaHCHepMusa. XHUMHYECKas
HBOMIOIMSI. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKON IBOMOLNY. HavanpHbIe 3Tanbl
ouonoruueckor sposouuu. I'unoresa PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKH. I[lepBble KIETKM M HMX 3BOJIOLUS.
dopMUpOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButue xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxein. Apxeiickas u
npoTepo3oiickas dpbl. Ilameosoiickas 3pa u €€ TepuoaAbl: KEeMOPHUICKUM,
OPAOBUKCKUH, CHITYPUUCKHM, TEBOHCKNI, KAMEHHOYTOJIbHBIN, TIEPMCKHM.

Meso301icKas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOU.

KaliHo3zoiickas 93pa W €€ mNepuoAbl: MNaJCOrC€HOBBIA, HEOTCHOBBI,
aHTPOIOTE€HOBBIN.

XapakTepucTuKa KiIuMaTa U IeoJIOTMYecKuX mnpoueccoB. OCHOBHBIE ATallbl
HBOJIIOLIMM PACTUTEIBHOTO M JKUBOTHOrO Mupa. ApomMopdo3bl y pacTeHHUd U
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.



CucreMa OpPraHMYECKOTO MHpa KaK OTpakeHHE H3BONOUUHA. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYMIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue npeacraBieHuil o
IIPOUCXOXKJIEHUH 4YeJoBeKa. Meroasl H3ydeHHsl aHTpororenesa. CxoacrBa u
pa3nuyMs 4eJ0BEKA U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YETIOBEKA.

JBrkymue cuibl ((pakTopsl) anTpornoreHe3a. HacneactBeHHass “3BMEHUHUBOCTD
U ecTecTBeHHbIH 0TOOp. OOIlIecTBEeHHbIH 00pa3 >KM3HU, WU3TOTOBJICHHE OPYIUN
TPYJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBH 3BOJIOLIMH YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymensli, Yenosek mnpsaMoxomdammi, YenoBek Heanaepranbckuu, UYenosek
pa3yMHbIii. Haxonku uCKoIlaeMblX OCTaTKOB, BpeMs CYILECTBOBaHMS, 00JacTb
pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUSL.

YenoBeueckne pacbl. OcCHOBHbIE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (PKBAaTOpUAJbHAs),  MOHTOJOWAHAsS
(a3uarcko-amepukaHnckasi).  UepTsl  NPUCIOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYILIECTBOBaHHWs. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JdemoHncTpanun:

[Toptpersr: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Mumiep, I'. FOpu, Y.
JapBuH.

Tabmuubl 1 cxembl: «Bo3HukHOBeHHME COJNIHEUHOM cucTeMbl», «Pa3BuTue
opraHudyeckoro mupa», «PactutenbHas kieTka», <«OKUBOTHas  KIETKay,
«IIpokapuoTnueckass kierka», «COBpeMEHHass CHUCTEMa OPraHUYECKOI0 MUPAY,
«CpaBHEHHE aHATOMHYECKHX 4YE€pT CTPOCHUS YEJOBEKa W YEJIOBEKOOOpa3HBIX
00e3psin», «OCHOBHBIE MecTa MaJCOHTOJOTMYECKUX HAXOJOK  MPEIKOB
COBPEMEHHOI'O 4EJOBEKa», «/lpeBHenmme moan», «peBHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeToBeYeCKHEe pach».

O6opynoBanme:  mymsiku — «lIpoucxoxknenune  demoBeka»  (OIOCTBHI
aBCTPAJIIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIICTIKH WIIU
U300pKEHUSI KAMEHHBIX OpYJIUd MNEepBOOBITHOTO YeNOBEKa (KaMHU-YOIIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHMYECKas Taliuia, KouieKuus «DopMel
COXPAaHHOCTH MCKONAEMBbIX KUBOTHBIX U PACTEHUI.

JlabopaTtopHble U npakTHYecKHe PadoThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJUJIEKIUSX).

OKCKypcHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KpaeBEAUYECKUI My3€l).

Tema 3. Opranu3msl U OKpYy:Kamoias cpeaa.



DKOJIOTHS KaK HayKa. 3aJlayi U pa3/ielibl 9KOJIOTUU. MeToIbl SKOJOTUYECKUX
UCCJIEI0BAHUM. DKOJIOTMYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKaA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHUOpPraHU3MEHHas!.

Okonoruueckue ¢akropel. Kraccuduxamuss skonornyeckux (HakTopoB:
abnotnyeckue, OWOTHUYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(baKkTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (aKTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOANU3M.
[IpucnocoGnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTmsl.

buotnueckue paktopsl. Buapl OMOTHYECKUX B3aUMOEHCTBUI: KOHKYPEHIIHS,
XUIIHUYECTBO, cuMOMO03 U ero Qopmel. [lapasutusm, xoomepanus, MyTyaau3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAIN3M, HEUTPAIIU3M.
3HaueHne OMOTHMYECKHX B3aMMOJCHCTBUI /Jisi CYyIIECTBOBAHUS OpPraHU3MOB B
MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTepUCTUKH mnonysauuu. (OCHOBHbIE TMOKa3aTenu
NOMYJSIUNA: YHUCIEHHOCTh, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, IMPHUPOCT,
murpanus. JJmHaMmuka 4MCIeHHOCTH TOMYJISALHUU U €€ PeryIsiiusl.

JdemoHncTpanun:

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

Tabmuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3emuan», «Cpeabl oOUTaHUS
opranu3moB», «®Poronepuoansm», «llomymsamuny, «3aKOHOMEPHOCTH pOCTa
YUCIIEHHOCTU MOMYJISIUK UH(Py30pun-TyPenbkm», «[lumensie nenm».

JlabopaTtopHble U NpakTHYecKHe padoThI:

JlaGoparopHas padbota Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTEHUM U3
Pa3HbIX MECT OOUTaAHUS.

JlaGopartopHas padota Ne 4. «Bnusinue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIEyCa».

[Tpaktuueckas padota Ne 2. «Iloacu€T MIOTHOCTH MOMYJSALUNA pa3HbIX BUIOB
pacTEeHU».

Tema 4. CooOmecTBa ¥ IKOJI0rH4eCKHE CHCTEMBI.

Coo0miecTBO opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-mommHanTtel. CBsizu B
OHOIIEHO3E.

Dkoyioruueckue cuctembl (dkocucrembl). IloHstne 00 »KocucTemMe U
ouoreoneHo3e. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B IKOCHUCTEME.
Tpoduyeckue (mumieBsie) ypoBHHU 3kocucTeMbl. [Tuiessie nenu u cetu. OCHOBHBIE
MOKa3aTelid KOCUCTEMbI: OHoMacca, MPOAYKIHUA. IKOJOTUYECKUE MUPAMUJIbIL:



IPOAYKIMU, YHUCIEHHOCTH, Ouomacchl. CBOMCTBa SKOCHCTEM: YCTOWUYMBOCTB,
camoperyisius, pazsutue. Cykueccus.

[TpupoHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMA XBOMHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunmBocTH 3kKocucteM. CoxpaHeHue
OMOJOTHYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanckoro o 6mocdepe. ['paHuiibl, coctaB M CTPyKTypa
onoceprr. Kuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH Omochephl Kak
rJ100aJbHOM 3KOCHCTEMBbl. J{MHaMHueckoe paBHOBecMe€ M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXMMHUYECKUE KBl AIIEMEHTOB (yrieposa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTPONIOT€HHBIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocyiiecTBoBaHM€e MPUPOJIBI U yesoBeyecTBa. CoxpaHeHne 6uopazHooOpasus
KaK OCHOBa ycroilunBocTH Ouocdepsl. OCHOBa palMOHAIBLHOTO YIIPABJICHUS
IPUPOJIHBIMH PECYpPCAMH U MX MCHOJb30BaHue. JlocTkeHuss OMooru U oxpaHa
IPUPOJIBI.

JdemoncTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumpl u cxemsl: «llumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«[Ipupoansie coobmiectBay, «llemn nuTanus», «IKoJOTHYECKass MNHPaAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3d Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIC BO3JICUCTBUS Ha IPUPOAY», « BaskHENIIINE HCTOYHHUKY 3arpsI3HEHUS
BO3/lyXa U TPYHTOBBIX BOJ», «[louBa — BakHelIIas cocTaBistomias Ouocgepb»,
«®DakTopel  nerpamauumd  nouB»,  «llapHukoBwlii  3ddexT»,  «DakTOpbI
paIoaKTUBHOIO 3arpsiz3HeHus Ouocdeprl», «OO0mas cTpykTypa Ouocheps,
«Pacmipoctpanenue >ku3HM B Ouocdepe», «O30HOBBIM »dKpaH OuochephI»,
«KpyroBopot yriepoaa B Ouocdepe», «kKpyropopot a3ora B mpupoze».

ObopynoBanue: Mojenb-anmanKanus «TUnuuHble OHOLIEHO3bI», TepOapuii
«PacTutenbHble COOOIIECTBaY, KOUIEKIINHN «bHUOLIeHO3Y, «BpenuTenu BaKHEUIIINX
CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYp», FepOapuu U KOJJIEKIIMU PACTEHUHN U )KUBOTHBIX,
IPUHAIEKANINE K Pa3HBIM HKOJIOTMYECKUM TpymnaM oJHoro Buaa, KpacHas kaura
Poccuiickoit ®epepanuu, H300paKEHUS OXPAHAEMBIX BHIOB pacTEHUH U
KUBOTHBIX.



INDIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA IIPOTPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHI

Cornacio ®I'OC COO, ycraHaBIMBaKOTCS TpeOOBaHHUS K pe3yjbTaTam
OCBOCHHMSI  OOyYalOUMMHUCA MPOrpaMM  CpeIHero oOuero oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType NMYHOCTHBIX pPE3yIbTATOB OCBOEHUs Mpenmera «buomorus»
BBIICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME O00YYaroUMMUCA POCCUUCKON
IPaKIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOOINPENCNICHUI0, HaJu4Yhe MOTHUBAIlMM K  OOY4YeHHI0O  OHOJIOTHH,
I[EJICHATIPABIICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUNU JWUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEM W HMCTOPUYECKUX TPATUIIMNA Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIHOCOOHOCTH OOYYArOIIUXCS PYKOBOJCTBOBATHCS B CBOECH
NEATEIIBHOCTH [IEHHOCTHO-CMBICJIIOBBIMA ~YCTAHOBKAMH, IPUCYIIUMHU CUCTEME
OMOJOTUYECKOTO  00pa3oBaHWs, HAIWYUE OSKOJOTHMYECKOrO0 IPABOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIMyHOCTHBIE pe3yNIbTaThl OCBOCHMS IpeameTa «bHOJOrus JOCTUTaoTCsS B
€AMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHHM C
TPaAULUOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMU, HICTOPUYECKUMH U TyXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBWJIAMU W HOPMaMU
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIIECCAaM CaMOIMO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHs, PAa3BUTHUS BHYTPEHHEW TMO3ULIUU JIMYHOCTH, NATPUOTU3MA,
YBaXKEHHS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHSI, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICIUI0 U
TPaJULUsIM MHOTOHAMOHAJIBHOTO Hapoaa Poccuiickont dexpepauuu, mpupoae u
OKpYXarollen cpeae.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHS yueOHoro mpeamera «buonorus»
JOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEW TMO3HUIMEH JUYHOCTHA, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAINM, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0O0IleCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE PEANM3allui OCHOBHBIX HANPABICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3HUIIMH O0YJAFOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;



OCO3HaHHE CBOMX KOHCTUTYL[MOHHBIX MPaB U 0053aHHOCTEN, yBaKEHUE 3aKOHA
Y TIPABOTIOPSIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOM JI€ATENBHOCTH TP CO3AAaHUH YUEOHBIX
IPOEKTOB, pEIIEHUHd YYEeOHBIX U TO3HABATENBHBIX 3a/lay, BBINOJIHEHUU
OMOJIOTMUECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OINpPENAEIATh COOCTBEHHYIO IIO3ULMI0 [0 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pa3HbIMU yOEXKACHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMHU U
COLIMAJIBHBIM MTOJIOKEHUEM;

TOTOBHOCTb K COTPYJHHYECTBY B IIPOILIECCE COBMECTHOIO BBIIIOJIHEHUS
yu4eOHBIX, TIO3HABATEJIbHBIX U HCCIENOBATENbCKUX 33/1a4, YBAXKUTEIBHOIO
OTHOIICHUA K MHEHHUIO OIIMOHEHTOB MpU OOCYXXICHHUH CIHOPHBIX BOIPOCOB
OMOJIOTMUECKOTO COJEPKaHUS;

TOTOBHOCTb K T'YMaHUTAPHON U BOJIOHTEPCKOU EATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(OpMUPOBAHHOCTh POCCUIMCKOM IPakJaHCKON WAEHTUYHOCTH, IaTPUOTHU3MA,
YBaXXEHUS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHom, ropaoctu
3a CBOM Kpau, CBOXO PonnHy, CBOM f3BIK M KYyJNbTYpPY, HPOILIIOE W HACTOSIIEE
MHOTOHAallMOHAIBHOIO Hapozaa Poccuy;

LIEHHOCTHOE OTHOUICHUE K IPUPOAHOMY HACIECIUIO U NMAMIATHUKAM IPUPOJIHI,
JNOCTHXKEHHSIM Poccrn B HayKe, HCKYyCCTBE, CLIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIQJ POCCHUHCKUX YYEHBIX B CTAaHOBJIEHUE W
pa3BuTHE OWOJOTHH, MOHUMAaHHS 3HAYEHUsS OHOJOTMM B TO3HAHUHM 3aKOHOB
IPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOI'O OOLIECTBA;

uaeiiHas yOeXIEHHOCTb, TOTOBHOCTh K CIy)KEHHIO M 3amure OTeyecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX LIEHHOCTEN POCCUICKOIO HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUUECKOTO MIOBEICHUS;

CIIOCOOHOCTh OILICHMBATh CHUTYyalMI0 U INPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOIO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POAMUTEIISAM, CO3IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO IPUHATUSA LEHHOCTEH CEMEMHOW JKW3HU B COOTBETCTBUU C
TpaguuusamMu Haponos Poccun;

4) 3cTeTU4eCKOT0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYas ICTETHKY ObITa, HAy4YHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIECTBEHHBIX OTHOILICHUH;



MOHUMAaHUE YMOILIMOHATILHOTO BO3JIEHCTBUS KUBOU MPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@XEHHIO B Pa3HbIX BHUIaX HMCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JIMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHUPOBAHMUA KYJILTYPbl 310POBbS H
IMOLMOHAIBHOIO 0J1arOMOTy YU :

MOHUMAaHUE U pean3alus 310pOBOro 1 6€30macHoro oopasa ku3Hu (310poBOe
NUTaHue, COOII0ICHNE TUTUEHUYECKHUX MPAaBUII U HOPM, cOaTaHCUPOBAHHBINA PEKUM
3aHATUA W OTHObIXa, peryisipHas (¢u3nyeckas aKTUBHOCTh), OEpeKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOLIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHUE 1EHHOCTH TPAaBWJI HHJMBHUAYAIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUX, YTPOXKAIOIIUX 3OPOBBIO U KU3HU JIIO/ICH;

OCO3HaHHE TOCTEACTBUM W HENPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS );

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTh K AKTHUBHOM JEATEIbHOCTH TEXHOJOTMYECKOM M COLMATIbHON
HAIPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATDH, TJIAHUPOBATH U CAMOCTOSITEIILHO
BBIIIOJIHATH TAKYIO JIESITEIbHOCTD;

MHTEpEC K pa3iMuHbIM cdepam npodhecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIA BbBIOOP Oyaymed npodeccun U peaTu30BbIBATH
COOCTBEHHBIE KU3HECHHBIC IIJIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHMS S

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UICTOUHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBILIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTypbl: NPUOOPETEHHE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB W OLIGHKM MX BO3MOXHBIX TIOCIEACTBUN s
OKPYKarOIIEU CPELBI;

OCO3HaHUE TriI00aTbHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM U MyTed ux
pELICHMUS;

CIIOCOOHOCTH MCMOJIB30BATh MPUOOPETAEMbIE TP U3yUYEHUU OMOJIOTUY 3HAHUS
U yMEHUS TpU pEHIeHUH Tpo0JieM, CBS3aHHBIX C  palMOHAIbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOZEHME  TpaBWUi  NOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHUE PABHOBECUS B HOKOCHUCTEMAx, OXpPaHy BHJIOB,
IKOCUCTEM, Orochepsr);



AKTUBHOE HEMPHUSITHE IEUCTBUN, IPUHOCIIIMX BPE OKPYKAKOIIEH TPUPOTHOU
cpene, yMEHUE MPOTHO3UPOBATH HEOIArONPUITHBIE YKOJIOTHUYECKUE TOCIEICTBUSA
NPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIMYue PAa3BUTOrO SKOJIOIMYECKOIO0 MBILIUIEHUS, IKOJIOTUYECKOU KYJIBTYPHI,
OmbITa NEATEIIBHOCTH DKOJIOTHYECKOHN HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBaTbCA MMM B IO3HABATEIIBHOW, KOMMYHUKATHBHON M COLMAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTHUYECKOMN JIESITENBHOCTH SKOJIOTHYECKON
HaIIpaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKW M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JIHAJIOTE
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEpLICHCTBOBAHUE S3BIKOBOM M YWTATEJICKOM KYJIbTYpPbl KaK CpEICTBa
B3aMMOJICHCTBUS MEK Y JIFOJbMH U MIO3HAHWS MUDA;

NOHUMAaHUE Chneuu(puKu OHOJOTUM KaK HAyKd, OCO3HaHUS €€ poyiu B
(GbOopMHpPOBAHUM PALMOHATILHOTO HAYYHOIO MBIILIEHUS, CO3/IaHUU IEJOCTHOTO
IpeAcTaBlIeHus] 00 OKpYXalollleM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YEJIOBEKA U
oOmiecTBa, B TO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpodsieM
COXPAaHEHUS IIPUPOJIHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTU OMOJIOTMU JJII COBPEMEHHOM LMBHIM3AIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEJUIMHBI, CO3[JaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pelIaTh PeCcypCHble  IPOoOJIeMbl  Pa3BUTHUS
YeJIOBEYECTBA, MOMCKA MyTeH BBIXOJAa U3 III00ANBHBIX HKOJIOTHYECKUX MPOOIEM U
ofOecrieueHHuss  MmepexoAa K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OMOJOTMUECKUX 3HAHUW B LEJAX
NOBBIIICHUSI OOIIEW KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTU (PYHKIMOHAIBHOW I'PaMOTHOCTH OOydYaromuxcs, GopMupyemon
pU U3y4EeHUU OUOJIOTHH;

MNOHMMAHHUE CYHIHOCTU METOJOB IMO3HAHUS, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4yaeMmble 3HaHHsS MJi1 aHalu3a Hu
OOBSICHEHUS ABJICHUIN OKPYXKAIOLIETO MUpa U MPOUCXOIAIINX B HEM M3MEHEHHIA,
yMEHUE JieNlaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS Ha OCHOBE HAy4yHbIX (DAKTOB U
MMEIOLIMXCS JAHHBIX C LENbIO MMOJTYyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OMOJOTMYECKUE 3HAHUS IS
peleHust Ipo6sieM B peabHbIX JKU3HEHHBIX CUTYaIIUAX;

OCO3HAaHME LIEHHOCTHM HAyYHOU JEATEIIbHOCTH, TOTOBHOCTH OCYLIECTBIATH
MIPOEKTHYIO M UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;



I'OTOBHOCTD 141 CITOCOOHOCTh K HETIPCPLIBHOMY 06p8,30BaHI/IIO )41
caM006pa3013aHH10, K aKTHUBHOMY IIOJYYCHHUIO HOBBIX 3HAHUH 110 OWOJIOTHH B
COOTBECTCTBHH C ) KU3HCHHBIMU l'IOTpC6HOCTHMI/I.

METANIPEIMETHBIE PE3YJIBTATDBI

MeranpeameTHbIe pe3yJbTaThl OCBOCHHUSI yueOHOro mpenmera «buomorwsy»
BKJIIOYAIOT: 3HAYMMbIe JUIsI (OPMHUpPOBAHUS MHUPOBO33PECHHUS OOYYarOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXMPEIMETHBIC) OOIEHAYYHbIC MOHATHS, OTpaKarolne
[[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U creuudpuKy METOJIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS, SIBJICHHUE, MPOIIECC,
cucTeMa, Hay4HbIH (haKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIIeTI0BaHKE, HAOIIOICHUE, I3MEPEHUE, SKCIICPUMEHT U JPYTHX ), YHUBEPCATbHBIC
yueOHbIe JeHcTBUS (IMO3HABATENIbHBIE, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
obecrnieunBaronme GopmrupoBanue GyHKIUOHATHLHOW IPAMOTHOCTH U COIMAIBHON
KOMIIETCHIIMM ~ OOYYaromIuXcsi, CHOCOOHOCTh OOYyYalolmuXcsi  HCIOJIh30BaTh
OCBOCHHBIC MEXKUCITUTIIIMHAPHBIC, MUPOBO33PEHUYECKHUE 3HAHUS M YHHUBEPCAIbHBIS
y4eOHbIC IEUCTBUS B MO3HABATEIBLHON U COIIMATIBLHON TPAKTUKE.

MeranpenMeTHble pe3yJbTaThl OCBOCHHS IPOTPaMMbl CpEIHEro OOIIero
00pa3oBaHMs TODKHBI OTPAXKATh:

OBJaanenne YHHUBepPCAJIbHBIMH y4eOHBIMU NMo3HABATEJIbHBIMHU
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYeCKHUE TeHCTBHS:

CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyaIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TMPU OCBOCHHUHM 3HAHWK TPUEMBI JIOTHYECKOTO MBIIIICHUS
(aHanu3a, cuHTE3a, CpaBHEHMS, Ki1acCU(UKAIIUKA, O00OIICHUS ), PACKPBIBATh CMBICI
OMOJIOTMYECKUX TOHSATUM (BBIJEIATh WX XapaKTEpHbIC MPU3HAKH, YCTAaHABJIMBATH
CBSI3U C IPYTUMH TTOHSATUSIMH );

OTIpENIETIATh I NEeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
JOCTHKECHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHPHOCTU C TTIOCTABICHHBIMHU IIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYECKHUE MOHATHUS JJIsl 0ObsICHEHUSI (DaKTOB M SIBJICHUM
YKUBOW TIPUPOJIBIL;

CTPOUTH JIOTHYECKUE pPACCYXKIEHUsS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PacCMaTPHUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBObI U 3aKJIFOUCHUS,

MIPUMEHSITH CXEMHO-MO/IEJIbHBIE CPE/ICTBA JIJISl PE/ICTABICHUS CYIIECTBEHHBIX
CBSI3¢M M OTHOIICHUW B H3y4yaeMbIX OHOJIOTHYECKMX OOBEKTaX, a TaKkKe
MPOTUBOPEYHI PA3HOTO POJA, BBIIBICHHBIX B PAa3IMYHBIX HWH(POPMAIIMOHHBIX
HMCTOYHHUKAX;



pa3pabaTbIBaTh IUIAH PELICHHS MPOOJIEMBbI C YYETOM aHaIN3a UMEIOIINXCS
MaTepHalIbHBIX U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEILHOCTh, OLIECHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEIbHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH PaOOTY B YCIOBHUSIX PEAbHOTO, BUPTYaIbHOTO
¥ KOMOMHMPOBAHHOTO B3aHMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE IPU PELICHUH )KU3HEHHBIX MPOOIIEM.

2) 0a30Bbl€e HCCJIEI0BATEIbCKHE NeiiCTBUA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEILICHHsI MPAKTHUECKUX 33724, IPUMEHECHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIONIb30BaTh pPAa3jMyYHble BUIBl JEATEIBHOCTH MO TMOJIYYCHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUI0 M TPUMEHEHUI0 B Y4EeOHBIX
CUTYalMsIX, B TOM YHCJIE NIPH CO3JaHUN YUEOHBIX M COLIMAIbHBIX POCKTOB;

(dopMHUpoBaTh HAYYHBIN TUI MBIIUICHHS, BIaJe€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU M METOJIAMH;

CTaBUTh U (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESTEIIbHOCTH U KU3HEHHBIX CUTYAIHUIX;

BBISIBIISAITh TIPUYMHHO-CIIEACTBEHHBIE CBS3M UM aKTyaJM3UPOBaTh 3ajauvy,
BBIJIBUTATh TUNOTE3Y €€ pelIeHus, HaXOIUTh apIyMEHTHI JJIs TOKa3aTeIbCTBAa CBOUX
YTBEPXKACHUI, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBAaTh TMOJYYCHHbIE B XOJE pELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBII OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEpeHOoca CPEACTB M CIOCOOOB
JENUCTBUS B MPO(GECCHOHANTBHYIO CPEy;

yMETh TEPEHOCUTh 3HAHMSA B TO3HABATENBHYIO M MPAKTHUYECKYI0 00JacTu
KHU3HEIEATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE MW, MpeJiaraTh OPUTHHAIbHBIE TMOIXOAbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

3) pabora ¢c nunopmanuei:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-IIOMYJISIPHOM juTeparype, OHOJIOTUYECKUX CIOBapsiX U
CIpPaBOYHHMKAX, KOMIIBPIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETe), aHAIM3UpPOBATH
UHGOPMAIIMIO PA3IMYHBIX BUOB U (POPM IMpeICTaBICHHS, KPUTHUECKH OLIEHUBAThH
e€ J0OCTOBEPHOCTh M HEMPOTUBOPEUNBOCTH;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMYHBIE METOJbI MPU TMOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, He0OOXOAUMOMN JJIsSI BBIMOJHEHUS YUEOHBIX
3a/1ay;

npuoOpeTaTh OMBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMaJbHYI0  GoOpMy  MpeACTaBICHUS
ouonoruueckoi nudopmauu (CxeMsbl, rpapuKu, TuarpaMMbl, TAOIUIIbI, PUCYHKH U
Apyroe);

WCIIOJIb30BAaTh HAYYHBIA SI3BIK B KA4yeCTBE CpeAcTBa Impu pabore ¢
ouosiornyeckod uHQOpMaIrMel: TPUMEHATh XUMHUYECKHE, (QU3NYEeCKUe U
MaTE€MaTUYECKUe 3HaKh W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPEoOpa3oBBIBATh  3HAKOBO-CUMBOJMYECKHE  CPEJCTBA
HaTJISTHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWSd M 3alUThl  WH)OpMauw,
UH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

1) oO61enme:

OCYIIECTBISITh KOMMYHHUKAITMHN BO BCeX c(hepax )KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCHM IO CYIIECTBY OOCYXIaeMoil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBIMIOJHEHUS MpeiaraeMon
3a/1au, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIMN JPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOINCHMs, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJICUCTBHS, MMOHUMATh
HaMEpEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU GopMe hopMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAMBUIYaJTLHON
paboThI MPH PEIICHUU OUOJIOTHYECKOU MpOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (POPM B3aMMOJEHCTBUS PU PEIICHUH Y4eOHOM 3a/1auu;

BEIOMPATh TEMATHUKy U METOABl COBMECTHBIX JCUCTBUU C Y4ETOM OOIIHMX
WHTEPECOB M BO3MOYKHOCTEH KaKIOTO WICHA KOJUICKTUBA;

NPUHUMATh TIEIM  COBMECTHOW  JEATEIbHOCTH, OpPraHW30BHIBATH U
KOOPJAWHUPOBATH JIEUCTBUS MO €€ NOCTMIKEHUIO: COCTABIJIATH IUIAH JCUCTBUU,



pacnpenensaTb poiad C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaTb pe3yibTaThl
COBMECTHOI paboThI;

OLICHHMBATh KAYECTBO CBOETO BKJIAJA U Ka)KAOI0 YYaCTHUKA KOMAH/Ibl B OOIIMIA
pe3yabTaT 10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHMBATh MWJAEH C TO3ULUHWA HOBH3HBI,
OPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIATh IO3UTUBHOE CTPAaTETHYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

OBJafeHre YHUBEPCAIbHBIMH PeryJasSTUBHBIMHU AeHCTBUSAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS [UIsl BBISIBICHUA MNpoOJIeM U UX
pEILICHUs B dKU3HEHHBIX U YU€OHBIX CUTYyalUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBblE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMSAX M IOCTYIKAax IO OTHOLICHMIO K JKMBOM IPUPOJE,
CBOEMY 370POBBIO U 3J0POBBIO OKPYIKAIOIINX;

CaMOCTOSITEJIBHO OCYILECTBIIATh ITO3HABATEIIBHYIO JESITEIBHOCTD, BBISBISATH
po0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a7jaul B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTABIISATH IIJIaH PELIECHUS MPOOIEMBI C YIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U IIPEIIOUTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacimupsITh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTEHUH;

JieN1aTh OCO3HAHHBIN BHIOOD, ApTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3
peleHue;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBAaTh (POPMUPOBAHUIO M IPOSBICHUIO LIMPOKOH SPYIULUH B
pa3HbBIX O0JIacTAX 3HAHWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCHUTb KOPPEKTHBBI B JCSATEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJaJeTh HABBIKAMU  MO3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HUX PE3YJNbTAaTOB U
OCHOBaHUM, UCIOJB30BaTh MPUEMBI pe(IEKCUU Uil OLEHKHU CHUTyallluH, BblOOpa
BEPHOTO PEILECHUS;

YMEThb OLICHMBATh PUCKH W CBOEBPEMEHHO IIPUHHUMATh PELICHHs II0 HX
CHIKEHHIO;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPH aHaIu3€ pe3yJbTaToB
NEATEIbHOCTH;



3) npuHATHE Ce0N U APYTrUX:

MPUHUMATh ce0sl, TOHKUMAsi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OpPUHUMATh MOTHBBI W apryMEHThl JPYrMX IMpU aHaiu3e pe3yJbTaToOB
NEATEIIbHOCTH,

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C MO3UIIMH JIPYTOTo YeJI0BeKa.

IMPEAMETHBIE PE3YJ/IbTATDBI

[IpeameTHbie pe3ynbTarbl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeamera «buonorusny
HAy4YHbIC 3HAHUA, YMEHUS U CHOCOOBI IEUCTBUN MO OCBOCHMIO, MHTEPIPETAIINH U
npeoOpa30BaHUI0 3HAHUM, BUBI ACSITEIBHOCTU IO MOJIYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3MYHbIX YU4E€OHBIX CHUTyallUAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C Ouosoruei. B mporpamme mpenmMeTHbie
pe3yabTaThl IPEICTaBICHbI M0 TOJaM 00yUYEeHHS.

[TpenMeTHbIe pe3yabTaThl OCBOEHUsI yueOHOro mpeamera «buonorus» ¢ 10
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIU OUOJIOTHUU B CUCTEME HAYYHOTO
3HAHUS E€CTECTBEHHBIX HayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCHUMCKUX U
3apyO0eKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIHHOM
IPAMOTHOCTH Y€JIOBEKA JIJIsl peLlICHUs dKU3HEHHBIX 33]1a4;

YMEHUE PACKpPbIBATh COJEpkKaHUE OUOJIOTMYECKUX TEPMUHOB M IMOHSATHUM:
KU3Hb, KJIIETKA, OPraHu3M, MeTa00JIn3M (0OMEH BEILIECTB U MpEBpallleHre SJHEPTUN ),
roMeocTa3d (caMmoperyisiiusi), YpPOBHEBas OpraHu3alus JKUBBIX  CHUCTEM,
CaMOBOCIPOU3BeAeHHUE (PENPOAYKIIHS ), HACAEACTBEHHOCTh, I3MEHUYHUBOCTD, POCT U
pa3BUTHE;

yMEHHE Hu3/IaraTb OWOJIOTMYECKHE TEOpUU (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAsl, I[EHTpaJbHas JIOTMa MOJIEKYJIsIpHON Owuosorun), 3axoHbl (I
Mengens, T. Moprauna, H. 1. BaBusosa) u ydenus (o meHTpax MHOroo0Opasus u
IPOUCXOXKJIEHUS KyIbTYpHbIX pactenuit H. Y. BaBuiiosa), onpeaenars rpaHuiibl UX
MPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHE BJIaJIeTh METOJAAMH HAYYHOTO TIO3HAHMS B OMOJIOTUU: HAOIIOACHHUE U
OMMCAHUE KUBBIX CHUCTEM, IMPOLIECCOB U SIBICHMM, OpPraHU3alMs U MPOBEACHHE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BbIIBUKEHUE THITOTE3bl, BHISIBJICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIWYMHAMHU, OOBSICHEHUE IOJYYEHHBIX pE3YyJbTaTOB,
UCIIOJIb30BAHHBIX HAYUYHBIX MOHATUNA, TEOPUN M 3aKOHOB, YMEHHUE JI€JIaTh BBIBOJIbI
Ha OCHOBAHHH TOJYYCHHBIX PE3YJIbTAaTOB;



YMEHUE BBIICIATh CYIIECTBEHHBIE NIPU3HAKU BUPYCOB, KJIETOK IIPOKApHOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB U IPEBPALIEHUS 3HEPIUU B KIETKe, (poTOoCHHTE3a,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHUS, HWHAUBUAYAJIBHOIO pa3BUTUS  OpraHus3ma
(oHTOTEHE3);

YMEHHME NPUMEHATh IOJIyYEHHbIE 3HAHUS I OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, IJI NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KHU3HU C IeNplo obecriedyeHus: 0e30MacHOCTH CBOETO 3I0POBbsi U 310POBbS
OKPY>KAIOIIMX JIFOEH, COOJII0IEHNs HOPM I'PaMOTHOTO TIOBEICHHUS B OKPYKaroIIen
IPUPOJHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTH)KEHUN
COBpPEMEHHOW  Ouosiornn  u OMOTEXHOJIIOTMA Uil  PalMOHAIBHOTO
IPUPOAOIIOIb30BAHNS;

YMEHUE pEeIIaTh 3JJIEMEHTAPHbIE TIE€HETUYECKHE 3aJadyd Ha MOHO- U
JUTUOPUJIHOE CKPEIMBAHKE, CLEIJICHHOE HACJIEI0BAaHUE, COCTaBISATH CXEMBI
MOHOTMOPHU/IHOTO CKpEIIMBAaHMs ISl MIPeICKa3aHUsl HACJIECJOBAHMS NPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpaKTHYECKHEe pPaOOThI, COOIIOIAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U Ta00OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OPMALIUIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYI0 IICEBJOHAYYHbIC 3HAHUA U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(pOPMALIMU, HAYYHO-IIOMYJISPHBIC
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUNH B OMOJIOTHH,
MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE INHMCBMEHHBIE M YCTHBIE COOOIIEHMUS,
0000111251 OMONOTMUYECKYI0 MH(POPMALIMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh OHATUHHBIN armapar OUOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mpeameta «buonorus» ¢ 11
Klacce TOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HAHHUS ECTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAyYHOI'O MHPOBO33PEHMS, O BKIIAJIE€ POCCUUCKHX U
3apyOeXKHBIX Yy4YEHBIX-OMOJIOrOB B pa3BUTUE OHOJOTUH, (YHKIHUOHATHLHOU
IPAMOTHOCTH 4Y€JIOBEKA JIUISl PEILCHUs KU3HECHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEPKaHUE ONOIOTMYECKUX TEPMUHOB U IOHATUIN: BUJ,
HOMYJSALMS, TEHO(POH[, 3BOJIOLUA, ABMXKYIIME CHIBI ((PaKTOphI) 3SBOJIOLMH,
IPUCIIOCOOTICHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJIOTHUECKHE (PaKTOPHI,
JKOCUCTEMA, MPOAYLUEHTbl, KOHCYMEHTBI, PEAYLEHTbl, LENH IUTaHUsi,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, onocdepa;



yMEHUE Hu3arath OWOJOTHYECKHME Teopuu (PBONMIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimeBoro cxonactBa K. M. bapa, depenoBanusi TJIaBHBIX HampaBieHUNH U
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepnanckoro),
OTIPEICIATH TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIaMHU HAyYHOT'O MO3HAHUSI B OMOJIOTMH: HAOMIOJEHUE U
ONKCAHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUH, OpraHu3alus W TIpPOBEJICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBI)KEHNUE THITOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXIY HWCCICAYEMbIMU BEIWYMHAMH, OOBSCHEHHE IMOJYYCHHBIX pPE3yJIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX MOHATHMA, TEOPUN W 3aKOHOB, YMEHUE JICNIaTh BBHIBOIBI
HA OCHOBAHMH MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIJCISATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OHOJOTHUYECKHUX
OOBEKTOB: BHJIOB, NOMYJALMHA, TPOIYLEHTOB, KOHCYMEHTOB, pPEIYLECHTOB,
OMOreoIeHO30B W  3KOCHUCTEM, OCOOEHHOCTHM TMPOIECCOB: HACIEICTBEHHON
W3MEHYUBOCTHU, €CTECTBEHHOI'O0 OTOOpa, BHJA000pa30BaHMS, MPHUCIOCOOJEHHOCTU
OpraHu3MOB, JEUCTBUS 3KOJOTMYECKHX (PAKTOPOB HA OPraHU3Mbl, MEepeHoca
BEIIECTB M TIOTOKA SHEPIMM B BJKOCHCTEMAaX, AHTPOINOTECHHBIX M3MEHEHUU B
IKOCHCTEMAax CBOEM MECTHOCTH, KpPYyroBOpOTa BEIIECTB U OMOr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATHh MOJyUYEeHHbIE 3HAHUS ISl OOBACHEHHS] OMOJOTMYECKHX
MPOLIECCOB U SIBICHUM, NIl TMPUHATHUS MPAKTUYECKUX PEIICHU B MOBCEIHEBHOU
KU3HU C IeNplo obecriedyeHus O€30MacHOCTH CBOETO 3I0POBbsi U 310POBbS
OKPY>KAIOIIMX JIFOEH, COOII0IEHNsI HOPM I'PaMOTHOTO TIOBEICHHUS B OKPYKaroIIen
OPUPOJIHON cpene, MOHMMAHUE HEOOXOIWMOCTH HCIOJB30BaHUS JOCTH)KCHUN
COBPEMEHHOM OMOJIOTHH JIs1 PAlMOHAIBHOTO MTPUPOIOTIOIB30BAHMS;

yYMEHHUE pelaTh 3JIEMEHTapHble OMOJIOTMUECKHUE 3a/1a4d, COCTABIISATH CXEMbI
MEPEHOCa BEIIECTB U IHEPTHUH B IKOCUCTEMAaX (LI MUTAHUS);

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpPaKTUUYECKHE pPaOOTHI, COOIIOAThH
IpaBuJia Mpy padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OILEHUBATb U HHTEPHPETUPOBATH HHGOPMAIUIO
OMOJIOTUYECKOTO  COJEP KAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINH, HAYIHO-TIOMYISIPHBIC
MaTepuaibl),  paccMarTpuBaTh  IJI0OajdbHBIE  SKOJOTHMYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHUE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOILEHUS,
00001mast 6MoJIOTHYECKY0 HH(POPMAIIMIO M3 HECKOJbKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN anmapar OHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHnue pa3aeoB U TeM nudpoBbie
Ne i/ P Kontpoabnbie IIpakTnueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
but6mmoreka [IOK
1 b 2 .
HOSIOTIA fak Hayka 05 https://m.edsoo.ru/7f41¢292
2 JKuBBIe cUCTEMBI U UX OpraHU3aIus 1 bubnnorexa LIOK
P 1 https://m.edsoo.ru/7f41¢292
3 XUMHYECKHI COCTaB M CTPOEHHE KIIETKH 8 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41¢292
bubmunoreka LIOK
4 FKHM3HEACATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢292
5 PazMHOXeHUE U THANBUYAIbHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M UBMEHUYUBOCTh 2 15 bubnuotexa [JOK
OpPraHu3MoOB ' https://m.edsoo.ru/7{41c292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 but6mmoreka [IOK
OHMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢292
bubmunoreka LIOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 0 4



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

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumMmeHoBaHHe pa3aeiioB U TeM udpoBLIe
Ne i/l P Konrpoabnbie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
bu6mmoreka [IOK
1 1
IBOIMOUKOHHAS GHOOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHUE U pa3BUTHE KU3HHU Ha 9 0.5 bubnnorexa [HOK
3emite ’ https://m.edsoo.ru/7f41cc74
3 Opra"uusMel 1 OK arolas cpena 5 1 bubmorexa LOK
p PyKarot pe https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo0111ecTBa 1 HKOJIOTHUYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/Tf41ccT4
bu6mmoreka [IOK
P 2
> C3CPBHOC Bpemit https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHMUE

10 KIIACC
KouaunyecTBO 4acoB DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Kontpoabnbie I[IpakTHyeckne A p
n/n Bcero u3yuyeHusi ~ oOpas3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
bu6mmoreka [IOK
1 buosnorus B cucreMe Hayk 1 https://m.edso0o.1ru/863e6122
https://m.edsoo.ru/863e632a
MeToap! T03HaHUS JKUBOI
npupossl. [Ipaktudeckas padota
2 NE 1p<<§ICHOJ'II:)30BaHI/Ie aSIJ)'II/I‘IHI)IX 1 0.5 bubmorexa HOK
B P ' https://m.eds00.ru/863e6122
METOJIOB MPU U3YUIECHUHU
OMOJIOTMYECKUX 00BEKTOBY
3 buonornueckue cucremsi, 1 bubmuorexa [JOK
MPOLIECCH] U UX U3YUYECHHE https://m.edsoo.ru/863e6564
4 XUMHYECKUH COCTaB KIIETKH. Boma | Bbu6nmmoreka [JOK
Y MUHEPAJIbHBIE COJIHA https://m.edsoo.ru/863e674¢
Bbu6nmuoreka [JOK
5 b .C 0 1
CAICH, LOCTAB 1 CTPOCHHE HEIKon https://m.edsoo.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue | 0.5 bubmmoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.edso0o.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIU KaTajasbl)»
Bbu6nmmoreka [JOK
7 v I 1
[JICBOJBL. JUITHIBE https://m.eds00.ru/863e6870



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

Bbu6nmuoreka [JOK

8 Hyxnensossie kerotst. AT® https://m.edsoo.ru/863e6d5¢c
9 Hcropust 1 METObI N3y4EHUS bubmmoreka [JOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Knerka kak 1ieocTHas KuBast
cucrTema
CTpoeHune 3yKapuoTHYECKOM
kieTku. Jlaboparopras padora No 2
«M3yueHue cTpoeHus KIETOK bubnumoreka [IOK
11 pacTeHuil, KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6f0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo0.ru/863¢716¢
TOTOBBIX MUKpOIIpENapaTax u ux
OTIMCAHUE»
Bbu6nmuoreka [JOK
12 OOMeH BelecTB WM MeTa00JIN3M hitps://m.cdsoo.ru/863¢766¢
Bbu6nmmoreka [JOK
13 PotocuiTes. XemocHHTe3 https://m.edso0.ru/863¢7¢98
. bubmuorexa [JOK
14 Dnepretiieckuii 00men https://m.edsoo.ru/863e7aae
JKU3HEHHEBIN UK KIETKH.
Jenenue kneTku. MuTos.
15 JlaGopaTtopnast pabota Ne 3 0.5 bubanorexka HOK
«Habmonenne MuTO3a B KIIETKAaX https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»
16 buocunres 6enka. Peaknus bubmuorexa [JOK
MAaTPUYHOT'O CUHTE3a https://m.edsoo.ru/863e796e
17 Tpancusmus — OnocuHTE3 OENKa buGnnorexa LIOK

https://m.edsoo.ru/863e796¢



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

13 Hexknerounsie ¢popmbl )KU3HH — bubmmoreka [IOK
BUPYCHI https://m.edso0o.ru/863e7540
Bbu6nmmoreka [JOK
19 DopMBbI pa3MHOKEHUSI OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
bu6mmoreka [IOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
21 JlaboparopHnas pabota Ne 4 0.5 bubanorexa HOK
«3yueHne CTpOECHUS MOJTOBBIX ' https://m.edso0o.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
” WHauBuayanbHOe pa3BUTHE bubnunoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/863e8436
['eneTnka — Hayka o
23 HACJEJACTBEHHOCTH U bubmmorexa [OK
A https://m.eds00.ru/863e8612
W3MEHYUBOCTH
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 npu3HaKoB. MoHOrubpuaHOE bubmmorexa HOK
p ] pr https://m.eds00.ru/863e8878
CKpeIllIUBaHHe
UTHOPHUIHOE CKPEIUBaHUE.
25 J:;[aKOH l1.;ejaBHcmforL:)l bubmorexa [TOK
https://m.edsoo.ru/863e89a4
HACJIEJOBaHUsI IPU3HAKOB
CueruieHHOe Hacae10BaHUE
%6 npu3HakoB. JlabopaTtopHas paboTa 0.5 bubnnorexa HOK

Ne 5 «MI3yuenue pe3ynbraTtoB
MOHOTHOPUAHOTO U AUTHOPHUIHOTO

https://m.edsoo.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

CKpELIMBAHUA Y JPO30(HIIBI HA
TFOTOBBIX MUKpOMpENapaTax»»

7 I'eneruka nosa. Hacnenopanue 1 bubmuorexa [JOK
NPU3HAKOB, CLEIUIEHHBIX C I10JIOM https://m.edsoo.ru/863e8c60
HN3menunBocth. HenacnencrseHHas
W3MEHYHBOCTh. JIJabopaTopHas
pabota Ne 6. 3yuenue bubnnorexa HOK

28 . 1 0.5
MOIU(DUKAITMOHHON U3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO psiia
Y BapUallMOHHOW KPUBOW»

HacnencTBenHnass U3MEHYHUBOCTD.

29 JlaGopaTopnas pabota Ne 7. | 0.5 bubanorexa [HOK
«AHanu3 MyTanuil y 1po30¢puibt ' https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHUKpOIIpEnapaTax»

bu6mmoreka [IOK

30 Tenernka wesobexa ! https://m.eds00.ru/863¢8d78
Peseprubiil ypok. O60011eHIE TIO

31 teme «HaciaeacTBeHHOCTD U 1
M3MEHYMBOCTH OPraHU3MOB)

bu6mmoreka [IOK

32 (Cerexins kak Hayka u npotecc ! https://m.eds00.ru/863¢9214

1 MeToabl U JOCTHKEHHS CeIICKIINU 1 bubmuorexa [JOK
pacTeHui 1 )KUBOTHBIX https://m.edso00.ru/863¢92 14

34 buorexHonorus kak oTpacib | bubmmoreka [JOK
IIPOU3BOJCTBA https://m.edsoo.ru/863¢9336

OBHIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOTPAMME



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

11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoanneie  TIpaxTuteckue u3yuyeHusi  oOpas3oBaTesibHbIE
padoTsI padoTsI
pecypcsbl
1 DBOJIIOLMS U METOJIbI €€ U3YyUEeHUS 1 bubmmnorexa [IOK
https://m.edsoo.ru/863ea20e
) Hcrtopus pa3BuTHSs IPEACTABICHUI 1 bubanorexa HOK
00 3BOIIOLINH https://m.eds00.ru/863e¢9570
bu6mmoreka [IOK
3 MuipoosomoLHs ! https://m.edsoo.ru/863e9cle
[Tomynsimus Kak IeMeHTapHas
€IMHUIIAa BUJA U SBOJIOINH.
4 Jlaboparopnast pabota Ne 1 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e¢99¢6
«CpaBHEHHE BUJIOB 10
MOP(}OITOTHIECKOMY KPUTEPHIO)
5 JIBrOKyIMe CUitbl (3J1€eMEHTapHBIC | bubnnorexa HOK
(haKTOpHI) SBOTIOLNH https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrecTBennbIit 0TOOP U €10 HOpMBI 1 hitps://m.edsoo.rw/863¢9ed0
Pe3ynbTaThl 3BOMIOLMN:
MPUCIIOCOOJIEHHOCTh OPTaHU3MOB U
. BH1000pazoBanue. JlaboparopHas | 0.5 bubnnorexa HOK
pabota Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
MIPUCIIOCOOJICHHOCTH OpraHU3Ma
€€ OTHOCHUTEIIHLHOTO XapaKTepa
2 Hamnpasnenus u nytu | bubmmoreka [JOK

MaKpO3BOJTHOIHNN

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



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

9 HeoOpatumocTs 3BoMIONNN
10 Ucrtopus xu3nu Ha 3emiie U
METO/Ibl €€ N3YUECHHUS
1 ['mnoTte3spl MPOUCXOKACHUS KUZHU bubmmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emiie 1o 3pam bubmmoreka [JOK
U IepUoIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOTIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MHpA.
13 [TpakTuyeckas padora Ne 1 0.5 bubnuoreka [IOK
«M3yueHne UCKOIMMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUl U KUBOTHBIX B
KOJUIEKIIHSX »
14 CoBpeMeHHas cuctema bubanorexa [HOK
OpraHr4eCcKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOIIOLMS YEI0OBEKA Bbu6nmuoreka [JOK
(arTpOMIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBrxyuiie cuibl ((aKTopbl) bubmmoreka [IOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH 3BOJIOLNU
4eJloBeKa
18 YenoBeueckue packl U IPUPOIHbBIE bubmmoreka [JOK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863eaca2
PesepBHeIit ypok. O60061ICHHE TIO
19 TeMe «BO3HUKHOBEHME U pa3BUTHE
YKU3HU Ha 3eMIIe»
20 DKOJI0rus Kak HayKa



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

Cpenbl OOUTaHUS U SKOJIOTHYECKUE

Bbu6nmuoreka [JOK

21 (hakTophI https://m.edsoo.ru/863eafec
AOGuotnueckue GhaKkTopsbI.
Jlaboparopnas pabota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH

22 pacTeHM U3 pa3HbIX MECT 0.5 bubmmorexa HOK

https://m.edsoo.ru/863ebl10e
oburtanusy. JlabopatopHas pabora
No 4. «Bnugnue cBeta Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
Bbu6nmuoreka [JOK

23 Bromieciue paxTopet https://m.edsoo.ru/863eb348
DKOJOTUYECKHIE XapaKTEPUCTUKU
nonyisiiuu. [Ipaktuueckas pabora

24 Ne 2 «IToncuét IioTHOCTHU 0.5
MOMYJISILIUK pa3HbIX BUJOB
pacTeHui»

25 Coo0riecTBa OpraHu3MOB — bubmmoreka [JOK
OnolLeHO3 https://m.edsoo.ru/863eb46a

%6 DKOJIOTUYECKHE CUCTEMBI bubmuorexa [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TOKa3aTEIU

7 AKOCHUCTEMBI. DKOJIOTHUECKHE bubmnorexa [JOK
nupamMuibl. CBONCTBA SKOCHUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 [Ipupoanbie 3KOCUCTEMBI

29 AHTpPONIOT€HHBIE YIKOCUCTEMBI

30 buocdepa — rnobanpHas bubanorexa [HOK

3KOCHUCTEMA 3eMIIN

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



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

31 3aKOHOMEPHOCTHU CYILIECTBOBAHUS ) bubmmoreka [JOK
onocdepsl https://m.edsoo.ru/863ebd 16

32 YenoeuecTBo B Onochepe 3eminn 1

1 CocyiecTBoBaHUE TPUPOLBI U | bubmmoreka [JOK
YeoBeyecTBa https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O600ICHHE

34 teMbl «Coo01iecTBa u 1
HKOJIOTUIECKHE CHCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME



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




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

 buonorus, 11 knacc/ benses /I.K., bopoauun [1.M., demmmun .M. u npyrue;
nop penakuuen bensera J[.K., Ipimiuna I'.M., AkuimonepHoe o011ecTBo

«3marensctBo «lIpocBemenne»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

1. baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bosnbiioit
CIIPABOYHUK IS

IIKOJILHUKOB M TIOCTYMAIOIIHUX B. BY3bl. - M.: JIpoda, 2004;

2. boarosa U. B. Coopuuk 3aaa4u o O611el 6MOIOTHH 1711 TOCTYTMAIONMINX B
BY3bI. - M.

«Onukc 21 Bex» «Mup u o6pazoBanue», 2005;

3. Koznosa T. A., Kyumenko B.C. buonorus B Tabnumax 6-11 kimaccsl.
CnpaBoyHoe nocodue. -

M.: lpoda, 2002;

4. IIumenos A.B., Ilumenosa W.H. buonorus. /Jlunakruueckre Marepuansl K
pazneny «Oomas

ouonorusy. - M.: «M3pgarenscteo HIIDHAC», 2004;

5. Pebposa JI. B., [IpoxopoBa E.B. AktuBHbIE (hOpMBI M1 METOIBI O0YUSHHS

ouosiorun.- M.:



[Ipocsemienue, 1997;

6. ®pocu H B. H., Cuornazos B. . ['oroBUMCS K €IMHOMY TOCY1IapCTBEHHOMY
HK3aMEHY.

O6mas 6uosorus. - M.: Ipoda, 2004. - 216¢.;

7. «Y4eOHO — TPEHUPOBOYHBIE MAaTE€pUAIbI A1 MOATOTOBKH ydamuxcs K EI'O».
NuTennexr

— 1eHtp, 2008.

8. MyxamemxanoB U.P. «Tectsl, 3amaun, 6iuronpock»: 10 — 11 kiaccel. M.:
BAKO,

2006-09-07

9. I1.H. Epmaxos, FO.B. lllepb6ateix. bronorus B Bonpocax u otBeTax. — PocToB
u/]1.: U3nBo Poct.yH-Ta, 1993. — 240c.

10. P.I'. 3as m ap. buonorus 1iist abUTypUEHTOB: BOIPOCHI, OTBETHL, TECTHI,
3a/layu. —

Munck: FOnunpecc, 2007. — 816c¢.

11. JIaGopatopHslii npaktukyM. buosorust 6-11 kiacce (yue6HO€ 2JEKTPOHHOE
H3/1aHue).

12. «kEgunas xomnekius Hudposeix OOpazoBaTenbHbix PecypcoB» (Habop
U (pPOBBIX

pecypcoB k yueOHukam uHuu B.B. [1aceununka) (http://school-
collection.edu.ru/).

13. www.bio.1september.ru— razera «buonorusy -npunoxeHue K «1 ceHTIOps».



14. http://bio.1september.ru/urok/ -Matepuainsi k ypoky. Bce paboTsi, Ha OCHOBE
KOTOPBIX

CO3/IaH CalT, ObLIM OIyOJIMKOBaHKI B Ta3ere "buonorus". ABTopamu caita
npojienaHa

OompImiast paboTa Mo CUCTEMAaTU3UPOBAHMIO Ta3€THBIX CTATEH C YIETOM
IKOJIbHOM

y4eOHOH nporpaMmsl 1o npeamety "buonorus”.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
NHTEPHET

http://www.biolog188.narod.ru 'ocynapcrBennsiii JlapBUHOBCKUN My3ei
http://www darwin.museum.ru JXuBbie cymecTBa: JIeKTpOHHAsS
WJLTIOCTPUPOBAHHAS SHIIUKIIOTIC NS

http://www livt.net 3aouHas ecrecTBeHHO-Hay4Has 11koja (KpacHospek):
y4eOHbIe MaTepUabl IO OMOJIOTHHU IS ITKOJIbHUKOB
http://www.zensh.ru 3eneHplii TUTIO3: MyTEBOAUTEIb IO KOJIOTHUESCKIM
pecypcam

http://zelenyshluz.narod.ru 300ki1y06: METasHIUKIONIEUS O )KUBOTHBIX
http://www.zooclub.ru 3oonorunueckuii my3eit B Cankt-IletepOypre
http://www.zin.ru/museum KoHieniuu coBpeMeHHOT0 €CTeCTBO3HAHMUS:
buonornueckas kapTuHa MHpA: JIEKTPOHHBIN Y4eOHUK

http://nrc.edu.ru/est JJaboparopust 6otanuku Cankr-IlerepOyprckoro



TOPOJICKOTO JABOPIIa TBOPUECTBA IOHBIX
http://www.youngbotany.spb.ru JlaypeaTsl HOOEIEBCKOM TPEMUH 110
buznoNIOTNH ¥ MEAUIIMHE

http://n-t.ru/nl/mf MeaunmHackas SHIMKIONE M. AHATOMHUYECKUN aTiiac
http://med.claw. ru Mup *KUBOTHBIX: 3JIEKTPOHHBIE BEPCUH KHUT
http://animal.geoman.ru MockoBcKasi TOpOJICKasi CTAaHITUS FOHBIX HATYPaTHCTOB
http://www mgsun.ru OnopHo-aBUTaTEeNFHAS CHCTEMa YEJIOBEKA!
oOpa3oBaTeIbHBIN CalT

http://www.skeletos.zharko.ru ITaneonTonoruueckuii myzeit PAH
http://www.paleo.ru/museum Ilonynspuas sunukinoneaus «dnopa u payHa
http://www.biodat.ru/db/fen/anim.htm IIpupona Ky36acca. Marepuansr qyis
yuuTesns OMOJIOTUH

http://prirodakem.narod.ru ITpupona FOxuo¥t Cubupn u ee 3aIUTHUKA
http://ecoclub.nsu.ru [TpoGaemsl 3BOIIOLIUN
http://www.macroevolution.narod.rulIpoext Ecocom: Bcé 00 skonoruu
http://www.ecocommunity.ru [Ipoekt Herba: 6otanuueckuii cepsep
MOCKOBCKOTO YHUBEPCHTETA

http://www. herba.msu.ru [Ipoext Forest.ru: Bce 0 pocuiickux jecax
http://www. forest.ru I[Ipoext «lerckuit Dxo—HpOop™M»

http://www ecodeti.ru ITtuusr Cpenneit Cubupu

http://birds.krasu.ru Pactenus: 3nexkTpoHHBIC BEpPCUU KHUT

http://plant.geoman.ru Penkue u ncuesaromue >xuBoTHbIe Poccuu u 3apyoexns



http://www. aseko.ru CoxpaHsieM 1 u3y4aeM BOJAOEMbI: 3KOJIOTHUECKHI MPOEKT
http://edu.greensail.ruTeopus 3BOTOIIMK KaK OHA €CTh: MaTepUaJIbl IO TEOPUHU

OMOJIOTUYECKOM 9BOJIIOIINH
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