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MOSCHUTEJBbHASA 3AIINCKA

[Ipu pa3paboTke TporpamMmbl MO OHOJIOTHH TEOPETHYECKYIO OCHOBY IS
ompeeNieHUs] TOAX00B K (OPMHPOBAHUIO COJACPKAHUS YUeOHOTO TIpenMeTa
«buosorus» coctaBwiM: KOHIENTyalnbHele monoxenus OIoC COO o
B3aMMOOOYCIIOBJIEHHOCTH  1I€JIeil, CcoJepkKaHusl, pe3yJbTaToB OOy4YEeHHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MTOJIOKEHUS 00 OOITUX MENISIX U
MPUHITUIIAX, XapaKTePU3YIOIMIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETro
obmiero oOpazoBanusi B Poccuiickoit ®Denepanuu, a TakKe TMOJIOKEHUS O
crienrdpurke OUOJOTUH, €€ 3HAYCHUH B MO3HAHUU KUBOW MPUPOJIBI U 0OECIIEUEeHUHN
CYILIECTBOBAHMS 4YesoBeuecKoro obmiecTBa. COINIaCHO Ha3BaHHBIM MOJIOKEHUSIM,
oTpe/ieTIeHbl OCHOBHBIE (DYHKITUHU MPOTPaMMBbI IO OUOJIOTHH U €€ CTPYKTYpa.

[IporpaMmma 1o Ouosoruu Aa€T MpeacTaBICHHE O ILenax, 00 obmen
cTparerud OOy4YeHHMsl, BOCHUTAHUS M PA3BUTHS OOYYAIOLIUMXCS CpEICTBAMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0s3aTellbHOE MPEAMETHOE
colepkaHue, €ro CTPYKTypy, paclpeielieHne 1o pa3ieliaM ¢ TeMawm,
PEKOMEHIyeMYIO TTOCJIeIOBATEILHOCTh M3YUEHUSI YIEOHOTO MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTHKH 00pa30BaTEIHLHOTO
npoI1iecca, BO3PACTHBIX 0COOCHHOCTEH 00yJaromuxcs.

B nporpaMmme 1o OuHOJNOTMM TakKe Y4UMUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (HOPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4EOHO-ITO3HABATEIBHON
NeATeIbHOCTH/y4eOHBIX JIEUCTBUN OOyYalOIUXCSd IO OCBOCHMIO COJICPIKAHUS
OMOJIOTHYECKOT0 00pa3oBaHUsI.

B nporpamme no 6uonorun (10—11 kmaccel, 0a30BbIil ypOBEHB) peaTn30BaH
IPUHITUI TPEEMCTBEHHOCTH B HM3yYCHHHM OWOJIOTMH, Ojaromapss 4yeMy B He
MIPOCMATPUBACTCS HAMpPABICHHOCTh HAa pa3BUTHE 3HAHWM, CBS3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  LIEHHOCTHBIX
OpUEHTALIUNA JTUYHOCTH, SKOJOTUYECKOTO MBIILIEHUS, IPEJICTABICHUN O 3J0POBOM
oOpase XM3HM M OEPEKHBIM OTHOIIEHHWEM K OKpPYXAIoIeld MPUPOTHON cpene.
[ToaToMy Hapsmy ¢ H3ydeHHEM OOIIEeOHOIOTHYECKUX TEOPU, a TaKKe 3HAHUU O
CTPOEHUH >KUBBIX CUCTEM PA3HOTO PaHTa U CYINTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe IO OWOJIOTHH YACICHO BHUMAHHUE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MTOBCEIHEBHOMN JKM3HU JIJIS PEIICHUS MPUKIIATHBIX 3a]1a4, B
TOM 4YHCJE: TPO(UIAKTHKNA HACIEJACTBEHHBIX 3a00JIEBaHMI 4YeIOBEKa, MEINKO-
TEHETUYECKOTO KOHCYJIbTHPOBAHUSI, 000CHOBaHUS HKOJIOTUYECKU
I1€JICCO00Pa3HOTO TIOBEJACHHWS B OKpYXKalolmleld NPHPOAHOW Cpeie, aHaiu3a
BIIUSHUAS XO3SHWCTBCHHOW ACATEIBHOCTH YEJIOBEKAa HAa COCTOSHUE MPUPOJHBIX U
HCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHUE BHUMAHHMS K MPUKIIATHON HAIIPABICHHOCTH
ydeOHOoro mpeamera «buosiorus» mpoauKTOBaHO HEOOXOJAMMOCTBIO 00CCIeUeHUS



YCIOBUH ISl pEIICHUs] OJJHOM M3 aKTyaJbHBIX 3aJ]a4 IIKOJILHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KoTopas mpennosaraer (oOpMHpOBaHHE y  OOyYaromuxcs
CIIOCOOHOCTH aalTUPOBATHCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpa.

buonoruss Ha ypoBHE cpemHero oOmero o0pa3oBaHUS 3aHUMAET BaKHOE
mecto. OHa oOecreunBaeT (pOpMUPOBAHUE y OOYy4alOUIMXCA MPEACTAaBICHUIN O
HAy4YHOW KapTHHE MHUpa, paciIupsieT U 00O0OIIaeT 3HaHUS O KMBOW Ipupoje, eé
OTIUYHUTEIBHBIX TpPHU3HAKaX — YPOBHEBOW OpTaHWU3AlMd M JBOJIONWH, CO3HAET
YCIOBUSL  JUISA:  TIO3HAHUS  3aKOHOB  JKMBOM  MpUpOAbl, (OPMHUPOBAHUSA
(GYHKIIMOHATBLHOM TPaMOTHOCTHU, HABBIKOB 3J0pPOBOr0 M 0Oe3omacHOro obOpasa
KHU3HHU, SKOJOTMUECKOr0 MBIIUICHHUS, IIEHHOCTHOT'O OTHOIIEHUS K >KUBOM MPHUPO/IE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJOTUSI UMEET TAKXKE VISl PEeIICHHs] BOCTIUTATEBHBIX U
pa3BHBAIOMIMX  3a/Jad  CpelHero  o0mero oOpa3oBaHWs, COLMATH3AIUH
oOyuaromuxcs. M3yuenune 6uonorun odecreynBacT ycaoBHs i (OPMUPOBAHUS
VUHTEIJUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX  HABHIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET HMHTErpallid OMOJOTMYECKUX 3HAHUM C
NPECTaBICHUSIMHA U3 APYTUX YYeOHBIX TMPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMHU
u reorpaduu. Ha3BaHHBIE TOJOKEHUS O MpEIHA3HAYCHUHM Y4eOHOTO MpeaMeTa
«buonorus» cocraBUJIM OCHOBY JUIS ONPEIEICHUS MOJAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHUIO €r0 COJAEpXKaHUs, MPEACTABIEHHOT0O B Mporpamme IO
OHOJIOTHH.

OT160p conepxanusi yueOHoro mpeamera «buomorus» Ha 06a30BOM YpOBHE
OCYIIECTBIEH C TMO3UIMN KyJIbTYpOCOOOPa3HOrO IOAXO0/a, B COOTBETCTBHH C
KOTOpPBIM OOYyYaroluecs: TOJDKHbI OCBOMTH 3HAHHMSI W YMEHUS, 3HAUUMBbIEC Jif
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPENCTSIONNE aJCKBATHOE ITOBEICHUE
yeJoBeKa B OKpY’Kalolled MPUPOJHOM cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTUUecKou aestenbHOCTH. Ocoboe MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIepKaHUs, KOTOPbIE CIy»KaT OCHOBOM Uit (POPMUPOBAHUS
NpPEJCTaBICHU O COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTUHE MHUpA U
HEHHOCTHBIX  OPUEHTAIUSX  JMYHOCTH, CIIOCOOCTBYIOIIMX  TIyMaHHU3alUU
OMOJOTMYECKOro 00pa30BaHMsI.

CTpykTypupoBaHHE COJEp)KaHUS ydeOHOro Marepuaja B Tporpamme TIo
OMOJIOTHMHM OCYILIECTBICHO € YYE€TOM NPUOPUTETHOTO 3HAYEHMsI 3HAHUM 00
OTJIUYUTEIBHBIX OCOOEHHOCTAX KMUBOHM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
ABOJIIONIUU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro mpeameTa «bromorusy»
BBIJICTICHBI CIICAYIOIINE COJIepKaTeNbHbIe TUHUU: «bronorus kak Hayka. MeTos
HayyHOTo To3HaHUI», «KieTka kak Ouonormueckas cucrema», «OpraHu3M Kak



Oouonoruueckas cucreMa», «CucTeMa M MHOrooOpas3ue OpPraHUYecKOro MHUpPay,
«DBOJIOLUSA KUBOU MPUPOABD, « DIKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTI.

Llenp u3yuenus yueOHoro mpenmera «buosorus» Ha 0a30BOM YPOBHE —
OBJlaicHue  OOyYaroUIMMHUCA  3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHu3alMi >KUBBIX CHCTEM pPa3HOrO paHra u MNpuoOpeTeHue YyMEHUu
UCIIONIb30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JIEHCTBUH B OTHOUIEHHMH OOBEKTOB
KUBOU MPUPOABI U PEIICHUS] PAa3IMYHbIX KU3HEHHBIX MPOOIIEM.

JocTikeHue 1enu uzydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BoM
YpOBHE 00€CIIeUNBAETCS PEIICHUEM CIEAYIOIIMX 3a/1ay:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUNW O OMOJOTUYECKUX TEOPHUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUiIaX, CIyXKalluX OCHOBOM
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHON KapTUHE MHUpa, O
METO/IaX HAYYHOIO MO3HAHMS, CTPOEHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3ALMH, BBIJAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCIJIEIOBaHMIX B OMOJIOTUY;

dopMupoBaHue y OOYyYarOIIMXCS TO3HABATENBHBIX, MHTEJUIEKTYalbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHalnW3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3IVISIIOB, WJEH U TOJAXOJOB K M3YyYEHUIO JKUBBIX CUCTEM
Pa3HOIr0 YPOBHS OpraHU3allUu;

CTaHOBJIEHHME Yy oOOywaroumxcs oOmeil KyapTyphl, (YHKIHOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa JKMBOM MPUPOJbI HA OCHOBAaHUM 3HAHUW U OMbBITA, TOJYYECHHBIX MpPU
U3y4eHUU OHOJIOTUY;

dbopmupoBaHue Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMUECKUX 3HAHUM B MPAKTUUYECKOM NEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIIOBEKOM >KHUBOMN
IPUPOBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHS K HEW, COOJIIOIEHHS STUUECKHUX
HOPM IpU MIPOBEICHUHN OMOJIOTMYECKUX HCCIIEI0BaHU;

OCO3HAHHE IEHHOCTHM OWOJOTMYECKHX 3HAHUW JI TOBBILICHUS YPOBHSA
IKOJIOTUYECKOM KYIBTYPHI, A1 ((OPMUPOBAHMS HAYYHOTO MHUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHUM B MOBCEIHEBHOM KU3HU JIJIS
OIICHKH TMOCJIEACTBUI CBOEH JEATEIHHOCTU 1O OTHOIICHUIO K OKpY Karolleil cpene,
COOCTBEHHOMY 3[I0pPOBbIO, OOOCHOBaHHME U COOJIOJEHHE Mep MNPO(OUIAKTUKU
3a00JIeBaHUM.

B cucreme cpeanero obmiero o6pazoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBIISIETCSI O0s3aTENIbHbIM yUe€OHBIM MPEIMETOM, BXOISAIIUM B
COCTaB MpeaIMeTHOM 00nacTu «EcTecTBeHHO-HAyUYHbIE TIPEAMEThI.



Jlst m3ydennsi Onoaoruy Ha 6a30BOM yPOBHE CPEIHETO 001Iero 00pa3oBaHus
otBoauTCs 68 vacoB: B 10 knacce — 34 yaca (1 gac B Henemnto), B 11 kmacce — 34
yaca (1 gac B Hegento).

COAEPKAHUE OBYUEHUSA
10 KJTIACC

Tema 1. BuoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocopueit, STUKON, SCTETUKON U MPABOM.
Ponr Ouonoruu B (OpMUpPOBAaHMM COBPEMEHHOW HAay4YHOW KapTHUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTopI MO3HAHUS KUBOM MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCaHUE,
U3MepeHue, KiaaccupuKalus, MOJAEIUpPOBaHUE, CTaTUCTHYecKas o00padoTka
JTAHHBIX ).

JdemoHncTpanun:

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

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS JKUBOU TPUPOIBI.

JlabopaTopHble U MpaKTHYECKHEe PadoOThI:

[Tpaktuueckass padora Ne 1. «Vcrnonb3oBaHWe pa3IUMYHBIX METOAOB IPHU
U3Y4YEHUU OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHU3aLMS.

JKuBblie cuctembl (OMOCUCTEMBI) KaK MpeAMET Uu3ydeHus: ouonorun. Otandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opa3ue. YpOBHU OpraHU3alMU OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIH, MOMYJIALMOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EPHBIH.

JdemoncTpanuu:

Tabnuubl U cxeMbl: «OCHOBHBIE TPU3HAKU KU3HUY», «YPOBHU OpraHU3alluu
YKUBOU NPUPOABDY.

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKnil COCTAB M CTPOCHHE KJIETKH.

XHWMHUYECKUI COCTaB KIIETKM. XUMHUYECKUE DBJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/la 1 MUHEpanbHbIE BEIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OenKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEIKOB.
He3amenumble 1 3aMEHUMBIE aMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYphl O€JIKOBOM MOJIEKYJbl (NIepBUYHAs, BTOpUYHAs, TpPETHYHAs U



YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMe cBoWcTBa OenkoB. buonormueckue
byHKIIUN OETIKOB.

depmentsl — Owuonormdyeckue Karaimm3aTtopbl. Ctpoenue (QepmeHTa:
aKTUBHBIM 1EHTp, cyOcTpaTHas crnenudpuyHocTtb. KodepmeHnTsl. Butramunsi.
OTnunuust PepMEHTOB OT HEOPTaHMYECKUX KaTaIU3aTOPOB.

VYrneBompl:  MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  J1e30KCUprbdo3a),
aucaxapuipl  (caxaposa, JaKTo3a) UM mosmcaxapuibl  (Kpaxmall, TJIMKOTEH,
1eJUII0I103a). buonornyeckue GyHKIIMM YTriIeBOIOB.

Jlunuasl:  Tpurauuepuabl, ¢Gocoaunuasl, crepounsl. [mapoduabHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHE
yTJ€BOJIOB, OEJIKOB M JTUMUA0B KaK HICTOYHUKOB SHEPTUU.

Hyxkneunnoseie xucmore: JIHK wn PHK. Hykmeornasr — wmoHOMEpSHI
HyKJIenHOBBIX KucaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenue u ¢pynkuuun PHK.
Buasl PHK. AT®: ctpoenune u hyHKIMH.

[{utonorus — Hayka o kietke. Kiietounas teopus — NpuMep B3auMOJEUCTBHUS
uzael u (akToB B HAYYHOM MO3HAHUU. MeTo1bl M3yUeHUs KIETKH.

Knerka kak menoctHas >kuBas cuctema. OOmMe TMNpU3HAKH KIETOK:
3aMKHyTas HapykHas meMOpana, mosiekynbl JIHK kak renerumdeckuii ammapar,
cucTeMa CuHTe3a Oeska.

Tunsl KIETOK: »yKapuoTHuYecKas U Mpokapuotuyeckas. (OcoOeHHOCTH
CTpOEHHS TpoKapuoTHueckor KieTku. Kierounas ctenka Oaktepuil. CtpoeHue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, JXKUBOTHOM U
IpUOHOM KJIETKH.

[I0BEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAIUKC, UX
¢ynkiun. [Inazmatudeckas memOpana, e€ cBoiicTBa U ¢pyHkiuu. [{utomnnazma u eé
opranounbl. OmHomeMOpaHHbie opraHowabl kieTku: JIIC, ammapar I'onbmxw,
In30COMBIL.  [10yaBTOHOMHBIE OpPraHOWbl KIIETKHM: MHUTOXOHIPHUH, ILJIACTUIBI.
[IpoucxoxjieHne MUTOXOHJpUM W TIacTua. Bunbl mnactun. HememOpaHHbIe
OpraHoubl KIETKU: PHOOCOMBI, KJIETOUHBIM MLEHTP, LEHTPHOIH, PECHUUYKH,
KIyTUKA. QyHKIIUN OPraHOMI0B KIIETKU. BKitoueHus.

SAnpo — perynatopHslil neHTp kieTku. CTpoeHue siapa: saepHas 000104Ka,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrIOpPT BEMIECTB B KIIETKE.

JdemoHncTpanun:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. lllnennen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacrpeneneHne XUMHUYECKUX JJIEMEHTOB B HEXKHUBOM
npupone», «PacrnpeneneHne XuMHIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.



Tabmuubr n cxembl: «llepuogmyeckass TabiauIla XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BObY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbI OelKay,
«Ctpoenne pepmentay, «Hyxnennossie kuciaotel. JJHK», «Ctpoenue monekynbl
ATDy», «CtpoeHnEe 3yKapuOTUUYECKON KIETKN», «CTpOCHUE KUBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpOEHHE MPOKAPUOTUYECKON KIETKHY,
«CTpoeHue siipa KIEeTKN», « Y TIeBOAbD), «JIMIuabD.

O6opynoBaHue: CBETOBOM MHKPOCKOMN, OOOpYyAOBaHHME /Jsi TPOBEACHUS
HAOJIOACHUM, H3MEPEeHH, SKCIEpPUMEHTOB, MHUKPOIpENnaparbl pPAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUAIbHBIX KIJIETOK.

JlabopaTopHble U MpaKTHYECKHEe PadOThI:

Jlabopatopuas pabora Ne 1. «M3yueHne KaTAIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MpUMepe aMuIa3bl W KaTajlas3bl).

JlabopatopHas pabota Ne 2. «M3ydeHue CTpoeHUS KIETOK PACTEHUI,
KUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OIHCAHUEN.

Tema 4. ’KusHeaesiTeJIbHOCTb KJIETKH.

OOMeH BemecTB, Wik MeTa0ou3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) |
JUCCUMUJIISIUSA (PHEPreTUYeCKii OOMEH) — JIB€ CTOpPOHBI €AMHOro Ipolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IMOHUMAHUU
MeTabonu3ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN 1 rerepoTpodHbii. Poms dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAILLEHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas W TeMHOBasg (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPhekTBHOCTL (hoTOCHHTE3a. 3HAUEHHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emiie. Bausiaue ycnoBuii cpeibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS! €r0
MPOJAYKTUBHOCTH Y KYJBTYPHBIX PACTCHHUIA.

XeMOCHHTe3. XEeMOCUHTE3UpYIoNe OakTepuu. 3HaYEeHUE XEMOCUHTE3a IS
YKU3HU Ha 3eMJI€.

OHepreTudecknii oOMeH B KJeTKe. PaciiernsieHue BeliecTB, BbIICICHHE U
aKKyMyJUpPOBAaHHE OJHEPruM B KJIETKE. OITambl HSHEPreTHUYECKOro oOMeHa.
['mukonmus. bpoxenune m ero Buubl. KHCIOpOOHOE OKHUCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnuTenbHOe dhochopunupoBanue. D¢ DHEeKTUBHOCTh
HHEPreTUYECKOro ooMeHa.

Peakiun martpuunoro cunresa. [‘enernueckas wunpopmauus u JHK.
Peanuzanusi reHetnueckod uHopmanmMu B KIETKE. |'€HETHYECKH KOA U €ero
cBoiictBa. Tpanckpunius — matpuuHblii cuate3 PHK. Tpancnsuus — 6nocunTes
Oenka. Otanbl TpaHcisiuuu. KoaupoBaHue aMuHOKUCIOT. Ponb pubocom B
onocuHTe3e Oenka.



Heknerounsie ¢popmel xu3Hu — BUpychl. ctopus otkpeitus Bupycos (/. H.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnm pacTteHmii, >XMBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunura yenoreka (BHY) — BozOyautens CIIM/la.
OOpatHast ~ TpaHCKpuIlLUs, peBepraza u  uHrerpaza. lIpodunakrrka
pacnpocTpaHEHHUs] BUPYCHBIX 3a00JIeBaHUIl.

JdemoHncTpanun:

[Toptpetsrl: H. K. Konsuos, /. Y. MBanosckuii, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tunbel nutaHusy», «Merabonusm», «MuUTOXOHAPUS,
«JHepreTuyeckuii oomen», «Xmopomnacty, «®Dotocunrtedyn, «Ctpoenne JIHK»,
«Ctpoenue u QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH Uk Bupyca CIIM/a,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: moaenu-anmnkauuu «Yasoenue [IHK u Tpanckpumnuumsy,
«buocuntes 6enkay, «CTpoeHHe KIETKN», MOJeb cTpyKTyphl JTHK.

Tema S. PasMHoOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounplii 1UKI, WK KU3HEHHBIM WK KieTku. MHTepdaza m MUTO3.
[Ipoueccol, mpoTekaromue B uHTepdaze. Permkanusa — peakuus MaTPUYHOTO
cunre3a JIHK. Ctpoenne xpomocom. XpOMOCOMHBIM Ha0Op — KapHOTHII.
JlumiouaHeIi W TalUIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHUIBI.
[{uTosIOTMYECKHE OCHOBBI Pa3sMHOKEHUS W  HWHJIUBUIAYAJbHOIO  pPa3BUTHUA
OpPraHU3MOB.

Henenue knetkn — muto3. Craguu mutosza. IIpoueccsl, nmpoucxonsime Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTUYECKUI CMBICI MUTO34.

[Tporpammupyemast ruGessb KJIETKU — aromTo3.

dopmbl pa3MHOKEHUSI OPraHU3MOB: OecIoyioe U 1moioBoe. Buabl 6ecnonoro
Pa3MHOXKEHUA: JIEJICHHE HAABOE, II0YKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKyccTBeHHOE KIIOHHMPOBAHUE
OpPraHU3MOB, €T0 3HAYCHUE [T CEJICKIUU.

[TooBo€ pa3MHOKEHHUE, €TO OTIINYHS OT OECIONOTO.

Meiio3. Cragun meiio3a. Ilponeccel, nmpoucxoAsiue Ha CTaausix Meno3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. BHOJIOTMYECKUI CMBICT H
3HaYCHUE MEHo3a.

['amerorenes — mpoiecc 00pa3OBaHUs TMOJOBBIX KJIETOK Y JKHUBOTHBIX.
[TonoBele >kene3bl: CEMEHHUKH U SIMYHUKH. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SHIEKIeTKa) — CHepMaToreHe3 M OBOIEHES.
Oco0EHHOCTH CTpOEHUSI SAMIIEKIETOK W crepMaro3ouaoB. OIuioJ0TBOpEHUE.
[TapTeHorenes.



WunuBunyanbHoe pas3BuTue (OHTOTEHE3). OMOpHUOHANIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO PA3BUTHSA Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pa3Buthe. TUIIBI
NOCTAMOPHUOHAIBHOTO PAa3BUTHS: MpsMoe, HempsiMmoe (JIMYMHOYHOE). BrnusiHue
cpenbl Ha Pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJNU Pa3BUTHSL.

JdemoHcTpanuu:

Tabmuiel u  cxembl: «DOpMBI pPa3sMHOXKEHHUSI OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «BereratuBHOe pa3MHOKEHUE
pacteHuit», «Jlenenue kietku Oaktepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMb», «Knerounsiii mukn», «Permmukamus JTHK», «Mutos»,
«Menos», «IIpsamoe n HenpsaMoe pa3BUTHEY, «] aMETOTeHE3 Yy MIIEKOIUTAIOIIUX 1
yenoBeKay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O0opynoBaHue: MUKPOCKOIIL, MUKpOIpenaparsl «CriepMaTo30M1bl1
MJICKOITATAIOLIETOY, «SHIEKIIeTKa MIIEKONUTAomero», «Kapuokunes B kinerkax
KOpElIKa JIyKa», MarHuTHAas MOJEJb-allUInKauus «/leaeHue KIEeTKu», MOJEIb
JHK, mozaens meTada3zHoit XpOMOCOMBI.

JlabopaTtopHble U npakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaGmromenwe MHTO3a B KIIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTaxy.

JlabopatopHas pabora Ne 4. «/3ydeHuwe cTpoeHHUS TOJIOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPENAPATAX).

Tema 6. HacjiecTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuky. Micropus pa3Butus reHeTuku. Ponbs nurosnoruu
U 3MOpUOJIOTUM B CTAaHOBJICHMM T€HETUKH. BKiaa poccuilckux M 3apyOexHBIX
YU4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (TruOpuI0JI0TUYECKH,
UTOIT€HETUYECKUH, MOJEKYISIpHO-TeHeTU4YeCKUii). (OCHOBHBIE T'€HETHYECKHUE
noHsATUs. ['eHeTnuecKkas CUMBOJIMKA, UCTIONIb3yeMasi B CXeMaX CKpEIIMBaHUIA.

3aKOHOMEPHOCTHU HAacCJEAOBAaHUS MPU3HAKOB, yCTaHOBIIEHHbIE I'. MeHnnenem.
MoHorubpuiHoe CKpellluBaHWe. 3aKOH €AUHO0-00pa3usi TUOPUIOB TIEPBOIO
nokojeHud. IIpaBuno gomMuHHpOBaHMS. 3aKOH pAaCIICIUICHHS IPU3HAKOB.
['unore3a yncroTel ramet. [1oyIHOE M HEMOJIHOE JOMUHUPOBAHHUE.

JurubpugHoe  CKpeliMBaHHWE. 3aKOH  HE3aBHUCHUMOIO  HaclleZJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyouee ckpeupanue. Mcnonp30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTsI OTIpEICNIeHUsI TEHOTHUIA OCOOH.



CuerieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUIEHHOMY HAcJI€AOBaHUIO 'eHOB. HapyleHne cuemnyieHus reHOB B pe3yjbTare
KPOCCUHTOBEpA.

XpOMOCOMHas TEOpUs HACIIEICTBEHHOCTH. | €eHETUUECKHUE KAPTHI.

['eneTuka nosa. XpoMOCOMHOE ONpeAceHUE Moya. AyTOCOMBI U TOJOBBIE
XpoMocoMbI. ['oMorametrHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETIJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHAS U HACJIEICTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTUKA
MOAU(PUKAIIMOHHON NM3MEHUYMBOCTU. BapuallMoHHbIN psijl M BapuallUOHHAS KPUBAS.
Hopma peakuuu mpusHaka. KoJIMUeCTBEHHBIE M KAUECTBEHHBIC IPU3HAKU U UX
HOpMa peaknmu. CBOMCTBAa MOIU(PUKAITMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM Mpolecc — OCHOBAa KOMOMHATHUBHOMU
u3MeHUYMBOCTA. MyTarmoHHasi "3MeHInBOCTh. Kimaccudukamnus MmyTamuii: TeHHBIE,
XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTaluidi. MyTareHHble (aKTOpHI.
3aKOH rOMOJIOTMYECKUX PSAIOB B HacieacTBeHHOW n3menunBocty H. Y. BaBunosa.

BresnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapumorum uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEKA: T€HEAIOTHYSCKUM, OJIM3HEI[OBEIN, [IMTOTCHETHYCCKHUN, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONPEAEIECHUE TEHOTHIIA!
MTOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI{P-anamm3a. HacmencTtBenHsie 3a00JieBaHUS UEIOBEKA: T'CHHEBIC OOJC3HH,
OOJIE3HH C HACJEACTBEHHOM MpPEenpacroyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue H TreHepaThBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHIBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPOPUITAKTUKHA U JICUCHUS TeHETUUECKHUX
Oosie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAaHUE. 3HAYEHUE MEIUIIMHCKON
TCHETUKH B TIPEJOTBPAICHUY U JICYCHUY T€HETUUECKUX 3a00JICBaHUI YeIoBEeKa.

JdemoHncTpanun:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubr u  cxembl:  «MOHOTHOPUAHOE  CKpEIIMBAHME UM €ro
LUTOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS U €ro LHUTOT€HETHYEeCKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOoe  CKpeIIMBaHUE,
«uTomoruyeckue OCHOBBI TUTHOPUTHOTO CKpELLUUBAHUAY, «Metio3»,
«B3auMOIENCTBUE  AJUICNIBHBIX TE€HOB», «l'€eHeThueckue KapThl PACTECHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIUICHHOTO C Tmojom», «Kapuotumsl dYenoBeka H KUBOTHBIX», «Buabl



U3MEHYMBOCTHY», «MoaudukaunoHHas W3MEHYUBOCTH», «HacnemoBanue pesyc-
dakTopay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3BMEHYUBOCTD.

ObopynoBanue: MoJeIH-aNIUIMKANN «MOHOTHOPUIHOE CKpPELIUBAHUEY,
«HenonHoe nmoMuHHMpoBaHUEe», «JuruOpuaHoe ckpemuBanue», «llepexpéct
XpOMOCOM», MHKPOCKOII M MHKpompenapaT «Jlpo3zodpuna» (Hopma, MyTauuu
(dhopMBI KPBUTBEB M OKPACKH Telia), Tepoapuii «['opox moCceBHOI.

JlabopaTtopHble U NpakTHYecKHe padoThI:

JlabopaTtopHas pabota Ne 5. «/3ydenue pe3yiabTaTOB MOHOTHMOPUIAHOTO U
JUTHOPUIHOTO CKPEIMBAHUS Y IPO30(PUIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHue Moau(pUKaIIMOHHOW U3MEHUYUBOCTH,
IMOCTPOCHHUE BAPUALIMOHHOTO PSAJla U BAPUALIMOHHOM KPUBOW.

JlaGopatopHas padota Ne 7. «AHanu3 myTanuil y Ipo30(uibl Ha TOTOBBIX
MHUKPOIIPETAPATAX ).

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiys Kak Hayka W MPOUECC. 3apOKICHHUE CEJNEKIUH U JIOMECTUKAIIMS.
Yuenne H. W. BaBumoBa o0 1ieHTpax TMPOUCXOXKJICHUS U MHOTroo0pasus
KYJBTYPHBIX pacTeHUM. LIEHTpBI MPOMCXOXKIAEHUS AOMAIIHUX XKUBOTHBIX. CopT,
II0pOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MaccoBblii U MHAUBUIYaJIbHBIA OTOOPHI B
CEJIEKIIMM pPacTeHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biIM3kopoACTBEHHOE
cKkpeuBanue — HUHOpuauHr. Ywucras nuHug. CKpellMBaHUE YHMCTHIX JIMHUU.
['ereposuc, wiu rubpuanas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUAMHT.
OtnanénHass rtubpunuzanus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes u
NOJIyYEHUE NOJUILIONI0B. JIOCTHIKEHMsSI CENEeKUMHU pAcTEHUM, MKUBOTHBIX U
MHUKpPOOPTaHU3MOB.

buoTtexHONOrUs Kak OTpacib NpPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTambl
co3nanus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
uHxeHepus. Kierounbsle KyabTypbl. MUKPOKIOHAIIBHOE PAa3MHOKEHUE PACTEHUU.
KiioHupoBaHue BBICOKOIIPOJIYKTUBHBIX CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

DKojoruyeckue W dthueckue  mpodiempl. MO  —  reHeTH4ecKu
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBaHoB.

Tabnuiel 1 cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHui», «Iloposbl TOMaIIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacteHui», «Otnanéanas rudpunuzanus», «Paboter akanemuka M. @. MBanosay,



«[Homumnounus», «OO0BeKThl OuoTexHomorun», «Kierounele KynbTypbl U
KJIOHUpOBaHHe», « KOHCTpynpoBaHue 1 mepeHoc reHOB, XPOMOCOM.

O6opyaoBaHue: MyJISKU TUIOJ0B U KOPHETIIO0B TUKHUX (POPM U KYJIbTYpPHBIX
COPTOB pacTeHui, repbapuii «CenbCKOX03HCTBEHHBIE PACTEHUS.

JlabopaTopHble U MpaKTHYECKHEe PadOThI:

Okckypcusi «OCHOBHBIE METOJbl M JIOCTHXKEHHUSI CENEKLIUU PAaCTeHUH u
KUBOTHBIX (Ha CEJIEKIIHOHHYIO CTaHIIHIO, TJIEMEHHYIO bepmy,
COPTOUCHIBITATEbHBII  Y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaToOpHUIo
arpoyHHBEPCHUTETA WM HAyYHOTO LEHTPA)».

11 KJIACC

Tema 1. JBorOMOHHAsE OHOJIOT M.

[IpeanocbulkM BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLUOHHAS
Teopusi U €€ MecTo B OMoNOruu. BrusHue 3BOJIIOIMUMOHHON TEOpUM HAa pa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CBuzerenscTBa HBOMONMU. [lameoHTOMOrMYECKHE: IOCIEI0BATEIbHOCTD
NOSIBJICHUS BHUJOB B THAJCOHTOJIOTMYECKON JIETOMHUCH, IEPEXOIHBIE (POPMBIL.
buoreorpaguyeckue: cxoncTso U paznuuue (payH U (Gpaop MaTEPUKOB U OCTPOBOB.

OMOpUONOrHUecKue: CXOACTBA W pa3inuus 5SMOPHOHOB pa3HBIX BHUOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJOTWYHbBIE,
pyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTEH y BCeX
OpraHU3MOB.

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuikyn BO3HUKHOBEHHS
napBUHM3MA. J[BIKyIIME CHUJIBI 3BOJIONMU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAHUYEHHOCTH PECYPCOB, HEONpEEIEHHAss M3MEHYUBOCT,
O0opb0a 3a CyIleCTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boroluu (CTD) u €€ OCHOBHBIE TIOJIOKEHMS.

Mukposontonus. [Tonynsiuusa kak eqMHUNA BUAA U 3BOJIIOLIMH.

JBuxymie cuibl ((hakTopbl) SBOMIOINUHM BHIOB B IpHUpoJie. MyTallMOHHBIHI
IpoLEecC M KOMOMHATHBHAas WM3MEHUYMBOCTH. llomynsiniOHHBIE BOJHBI U Apeid
re”oB. M3oisanms u Murpanus.

EctrectBennblii oTO0p — Hampasisitonmii  (aktop sBomonun. DopMel
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpraHU3MOB KakK pe3ysbTaT 3Boimronuu. llpumepsr
IPUCIIOCOOIEHUH y OpraHu3MoB. ApoMop(03bl U UANO-aAANTaLlUK.

Bun wu  BugooOpazoBanue. Kpurepun Buga. OcHOBHbIE — (QOpMBI
BUJI000pa3oBaHus: reorpaduyeckoe, SKOJIOIrHIECKOe.

MaxkposBomtorusi.  Dopmbl  3BomonMu:  (QUIETHYECKAs, JUBEPreHTHas,
KOHBEPIeHTHasl, napajenbHas. HeoOpaTuMoCTh 3BOIIOLUY.



[IpoucxoxxaeHne OT HeCleNMaIu3UpPOBAaHHBIX INMpeAKoB. IIporpeccupyromas
crienranu3anus. AganTuBHas pajavalusi.

JdemoHncTpanuu:

[Toptpetsl: K. Jlunueit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, DO. I'ekkens, @. Mroiep, A. H. CeBepios.

Tabmuibl u cxembl: «Pa3BuTre opraHnueckoro Mupa Ha 3emiey, «3apoabIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OOprOBI 32
cyliecTBOBaHue», «EcTecTBeHHBIM 0TOOp», «MHOroo0pasue COpTOB paCTCHHUI»,
«MHoroo6pazue  mopon  KUBOTHbIX»,  «llomymsuum»,  «MyTanuoHHas
U3MEHUYHUBOCTBY, «Apomopdo3b», «Unuoamantamuuy, «OOmas nereHepamus»,
«/IBmkymue cuisl dBosonum», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsunay», «bopbba 3a cymecTBoBanue», «lIpucmoco6IeHHOCT, OPTaHU3MOBY,
«I"eorpaduueckoe BuA000pa3oBaHuE», « IKOJOTHUECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKpPACKH,
Ha0Op IUIOMOB U CeMsiH, KoJutekiusi «[IpuMepsl 3alUTHBIX MPUCTIOCOOICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIC HAIPABICHUS JBOJIIOIUNY, 00BEMHAS MOJCIb
«CTpoeHue roJIoBHOrO MO3ra O3BOHOYHBIX.

buoreorpapuyeckas kapra wmupa, KoJuleKuus «DopMbl COXPaHHOCTH
VCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmonaenb anmiukanus «llepexpécr
XpOMOCOM», BIIaxHble mnpenapatbl «Pa3Butue Hacekomoroy», «Pa3Burue
JSATYIIKAY, MUKponpenapat «Jlpo3odunay (Hopma, MmyTaruu ¢GOpMbl KPBUIEEB H
OKpacKH Tena).

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BUIOB MO MOP(OIOTHYECKOMY
KPUTEPUIO».

JlabopaTtopHas padota Ne 2. «Onucanue mpuUCIIOCOOIEHHOCTH OpPTaHU3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBEeHMEe M Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHbIE TPEICTABICHHUS O 3apOXKACHWUU XKWU3HU. HaydHble rumoresbl
BO3HMKHOBEHUS JKM3HM Ha 3emye: a0uOTeHe3 M TaHCIepMus. XUMHUYecKas
IBOMIONUSL. AOHMOTEHHBI CHHTE3 OPTaHWYECKHUX BEIIECTB W3 HEOPTaHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKON IBOMOLNY. HauanpHbIe 3Tanbl
ouosiormdyeckor sposoruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKIETKHU. llepBble KIETKH M HMX 3BOJIIOIUA.
@opMHUPOBaHUE OCHOBHBIX T'PYIMI KUBBIX OPTraHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxein. Apxeiickas u
npoTepo3oiickas dphl. Ilameosoiickas 3pa u €€ TepuoAbl: KEeMOPHUICKUM,
OPIAOBUKCKHUH, CUITYPUHUCKHUM, JEBOHCKNAM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Meso301icKas 3pa U €€ nepruoabl: TPUACOBBIN, FOPCKNN, MEJIOBOU.



KaliHo3omckas 3pa W €€ mNOepuoApl: NaJICOr€HOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIuMaTa W IeoJIOTMYecKuX mnpoueccoB. OCHOBHBIE ATallbl
HBOJIIOIMU PACTUTENBHOIO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUH u
XKUBOTHBIX. [TosiBIEHUE, paclBET U BBIMUPAHUE TPYIIT )KUBBIX OPTraHU3MOB.

Cucrema OpPraHMYEecKOro Mupa Kak OTpaxkeHue 3BOMoLHH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

DBOJIOLIMS YelloBeKa. AHTPOIOJIOTUs KaK Hayka. Pa3BuTue npencraBieHuid o
MPOUCXOXKJIEHUHU YeJoBeKa. MeToasl u3ydeHusl aHTpororeHesa. CXoicTBa u
pasiuyus 4eloBeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHNE YEIOBEKa.

HBuwxkymme  cuibl  (pakTtopel) — aHTpomorenesa.  HacneactBeHHas
U3MEHYMBOCTb M  €CTeCTBEHHbIH 0TOOp. OOmiecTBeHHbII 00pa3  JKU3HH,
U3TrOTOBJICHUE OPYIUH TpyAa, MbIIUICHUE, PEYb.

OCHOBHBIE CTAaJIMM U BETBU SBOJIOLNUU YEJIOBEKA: aBCTpalIoNuTeku, Yenosek
ymensli, YenoBek npsaMoxonmdammi, YenoBek HeaHAepTalibCKui, Yenosek
pa3ymHblii. Haxonku HCKOmaembIX OCTaTKOB, BpeMsl CYIIECTBOBAaHHS, 00JacTb
pacnpocTpaHeHHs1, 00bEM TOJIOBHOT'O MO3ra, 00pa3 )KU3HHU, OPYAHSL.

UYenoBeueckne packl. OCHOBHBbIE  OOJBIIME  pachl:  €BPOMNEOU]IHASA
(eBpaswmiickasi),  HeErpo-aBCTpaJioMjHas  (PKBaTOpUalibHAs),  MOHTOJOUIHAS
(a3maTcko-amepukaHckas).  YUepTel  MPUCHOCOOJECHHOCTH  MpeACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHUSA. EJIHMHCTBO 4YeJIOBEYECKHX pac.
Kputuka pacusma.

JdemoHcTpanuu:

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

Tabmuupel u cxembl: «Bo3nukHoBeHHne CoJHEYHOM CHCTEMBI», «Pa3BuTHe
opraHuyeckoro mmpa», «PactutenbHas kieTka», <«OKUBOTHasi  KIEeTKay,
«IIpokapuoTnueckass kierka», «CoBpeMEHHasi CHUCTeMa OpPraHUYECKOro MHUPaAY,
«CpaBHEHHE AaHATOMHYECKHX 4YE€pT CTPOCHUS YEJIOBEKa W YEJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJIOTMYECKHX  HAXOJOK  MpPEIKOB
COBPEMEHHOI0 4YeJoBeKa», «JlpeBHenmme moan», «lpesHue moan», «llepsbie
COBpPEMEHHBIE JII0JIN», «YemoBeYecKue paco».

O6opynoBanue:  mynsixu  «lIpoucxoxnenue  yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJAEPTAJIbLA, KPOMAHBOHIIA), CIICTIKU WJIU
U300paKeHHUs] KaMEHHBIX OpPYAHM MEepBOOBITHOIO YENOBEKa (KaMHHU-YOMIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYECKas Taliuia, KouieKuus «DopMel
COXPAHHOCTH MCKOTAEMbIX KUBOTHBIX U PACTEHUI».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:



[Tpaktuueckast padora Ne 1. «M3yuenne nckonmaemMbIx OCTaTKOB PAaCTCHUN U
YKUBOTHBIX B KOJUIEKLIUAX).

OKCKypeHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WM KpaeBeIueCKui My3eil).

Tema 3. Oprann3Mbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHs KaK HayKa. 3aJaud U pa3Jesbl SKOJIOTHMH. MeToIbl SKOIOTHYECKUX
VCCJIEIOBAHUI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YyIIHAs, [OYBEHHAs,
BHYTPHOPTIaHU3MEHHAS.

Okonoruueckue ¢akropbl. Krnaccudukanus -sKkonoruyeckux (HakTopos:
abuoTHyeckne, OMOTHYECKHE M aHTPOIOTeHHble. JIeiCTBHE SKOJIOTHYEeCKUX
(GhaKkTOpOB HA OPTAHU3MBI.

Abuotnyeckue (akTopbl: CBET, TEMIIEpATypa, BIAXHOCTb. POTONEPUOAN3M.
[TpucniocoOnenust OpraHM3MOB K  JIEHCTBHUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTmel.

buotnueckue (bakTopsI. Bunet  OuoTHMYecKMX ~— B3aMMOJICHCTBUIL:
KOHKYPEHILIUsA, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koonepanus,
MyTyaJllu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHue OWOTHYECKHUX B3aMMOAECUCTBUN [UIsl CYIIECTBOBAaHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU nomyisuuu. OCHOBHBIE IOKa3aTeIH
NOMYJISILUNA: YHMCICHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanys. J[mHaMuKa 4ACIEHHOCTH MOIYJISILUU U €€ peryssaius.

JdemoHncTpanuu:

[Toptpetsr: A. I'ymbGonbar, K. ®@. Pynbe, O. I'ekkens.

Tabmumpl u cxemsl: kapTa «[Ipuponusie 30ub1 3eman», «Cpeapl oOUTaHUA
opranusmoB», «®Doronepuoguzm», «llonmymauum», «3aKOHOMEPHOCTH pPOCTa
YHUCJIEHHOCTU NOMYJIALMU UH(PY30pun-Tyhenpkny», «Ilumesslie nenm».

JlabopaTtopHble U npakTHYecKHe PadoThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonorndeckne 0COOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOMTAHUS.

JlaGoparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIEyCa».

[TpakTrueckas padora Ne 2. «Iloacuér MaOTHOCTH MOMYJISIUN pa3HBIX BUAOB
pacTeHu».

Tema 4. CooO1ecTBa ¥ IKOJI0rHYECKHE CHCTEMBI.

CoobmiecTBO opraHu3MoB — OuoueH03. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAHCTBEHHAsA, Tpoduueckas (muiueBas). Buasl-nomuHaHTel. CBsA3M B
ouoneHose.



Dkoyoruyeckne cuctembl (dkocucteMmbl). [loHsTne 00 »sKocucTemMe W
ouoreorneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (muiLeBble) YPOBHU OHKOCUCTEMbI. [luieBble LEeNU U CETH.
OCHOBHBIE TIOKA3aTeNU SKOCHUCTEMbI: Omomacca, NPOAYKIHUSA. IDKOJIOTHYECKUE
OUPAMUJBL:  TPOAYKIMHM, YHCIEHHOCTH, Ouomacchl. CBOWCTBa 3KOCHCTEM:
YCTOWYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKLIeccHs.

[TpupoHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMA XBOHHOTO
VI IIAPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOTE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe u X03s1iICTBEHHOE 3HAYECHUE aTrPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobpazne kak ¢aktop ycToHdmBOCTH 3KOocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emIie.

Yuenune B. U. Bepnaackoro o ouocdepe. ['paHuiibl, coctaB u CTpyKTypa
onoceprr. Kuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Omocdepnl Kak
rI00anpHOM 3KOCHCTEMBI. JlMHAMUYEeCKOoe paBHOBECHE W OOpaTHas CBA3b B
onocdepe.

KpyroBopoThl BeleCTB 1 OMOT€OXMMHUYECKUE LIUKIIBI 3JIEMEHTOB (yriepo/a,
a3oTa). 30HAJIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBO B Onocdepe 3emiin. AHTPOTIOTEHHBIE U3MEHEHUS B Onocdepe.
['1oGanbHbIE HKOJIOTUYECKUE TPOOIIEMBL.

CocyiiecTBoBaHMe IPUPOIbI u YeJIOBEUEeCTRA. Coxpanenue
Oropa3zHoo0pasus Kak OCHOBA YCTOHUMBOCTH Ouocdepsl. OCHOBA pallMOHATIBLHOTO
yOpABJICHUS TMPUPOJHBIMU pEecypcaMd M MX HUCHodb30BaHue. JlocTukeHus
OMONIOTHY U OXpaHa TMPUPOJIBI.

JdemoHncTpanun:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuubl u cxemsl: «[lumesbie nenu», «buoleHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBay, «llemu muranusy, «IDKoJOTHUECKAsT TUPAMHUIAY,
«buocdepa u yenoBex», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro  jeca», «buoneHnos BomoéMa», «ArpoueHos», «lIpumepHsbie
AHTPONIOTEHHBIE  BO3JICUCTBUA HA NPUPOAY», «BaXHeEWIINE UCTOYHUKHU
3arpsi3HEHHs] BO3/yXa U TPYHTOBBIX BOJ», «IlouBa — BaxkHeHIIas cOCTaBIsIOIIAs
ouocdeps», «PakTopbl aerpaganuu nousy, «[lapHukoBeiid 3gdext», «DakTopbl
paZoaKkTUBHOTO 3arpsisHeHuss Ouocdepb», «OOmas cTpykrypa Ouocheps»,
«Pacnipoctpanenue >ku3Hu B Ouocdepe», «O30HOBBIM »HKpaH Ouocheps»,
«KpyroBopoT yriieponaa B ouochepe», «KpyroBopor azota B IpUpOAEH.

O6opynoBanue: Mojelb-anmaukanus «TunuuHble OMOLEHO3bI», TepOapuii
«PactutenbHbIe co00OmEecTBay, Koyekun «buorieHo3y, «Bpeaurenu BaxKHEHIIIX



CEJIbCKOXO3SUCTBEHHBIX ~ KYJIbTYp», TepOapuu M KOJUIEKIMU pPacTeHUH u
JKUBOTHBIX, IPUHAJIEKANIME K Pa3HBIM 3KOJIOTMYECKUM TPYIIIaM OJHOIO BHIA,
Kpacnas kuura Poccuiickoit ®@enepanuu, HU300paK€HUS OXpaHIEMBIX BHUIOB
pacTEeHUN U )KUBOTHBIX.

INIAHUPYEMBIE PE3YJBTATBI OCBOEHHUSA MNMPOI'PAMMBI 110
BUOJOI'MN HA BA3OBOM YPOBHE CPEJAHEI'O OBIIEIO
OBPA30OBAHUA

Cornacio ®I'OC COO, ycraHaBIMBaIOTCS TpeOOBaHHUS K pe3yjbTaTam
OCBOCHHMS  OOyYalOUMMHUCA MPOrpaMM  CpeIHero oOmero oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpyKkType NMYHOCTHBIX pPE3yIbTATOB OCBOEHUs mpenmera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHKME O0YJaIONUMUCS POCCUUCKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH
U CaMOOIIPE/CNICHUI0, HaJu4yhe MOTUBAlMM K  OOYy4YeHHIO  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUW JMYHOCTH HA OCHOBE
KITFOUEBBIX I[EHHOCTEH W HMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJOTUYECKOTO
3HaHUS, TOTOBHOCTh W CIOCOOHOCTh OOYYarOIUXCs PYKOBOJCTBOBATHCS B CBOCH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJOTMYECKOTO  00pa3oBaHusA, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD KU3HEHHBIE MJIAHBI.

JIndHOCTHBIE PE3ynbTAaThl OCBOEHHUS NMpeaMeTa «bHOIOrus NOCTUTAKOTCA B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, UICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, MPUHATHIMU B OOILIECTBE MpaBUJIAMU U HOPMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT TPOIIECCaM CaMOMO3HAHUSI, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUsI, pPAa3BUTHUSI BHYTPEHHEW MO3UIMU JIMYHOCTH, IATPUOTU3MA,
YBAXKEHUS K 3aKOHY W IIPABOMOPSAKY, YEJIIOBEKY TPy/Ja U CTApPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KE€HHUsI, OCPEKHOr0 OTHOIIEHUS K KYJbTYPHOMY HAcCleIuio U
TPpAAULMSAM MHOTOHAIMOHAIBLHOrO Hapona Poccuiickon dDenepanuu, MpUpPOIE U
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus»
JOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaroIIMXCsl pyKOBOACTBOBATHCSA
cOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIIbITA M OMbITA JIESATEIBHOCTH B MPOLECCE PeaM3ali OCHOBHBIX HaIlPaBJICHUN
BOCHIUTATEJILHOMN JEATEIILHOCTH, B TOM YUCJIE B YACTH:



1) rpa:knaHCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON IMO3HUIINH 00YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTHUTYLIMOHHBIX MpaB MU OO0S3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKa;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IPH CO3JaHUU
Y4€OHBIX MPOEKTOB, PELICHUH YUYEOHBIX U MO3HABATENBHBIX 3a/1a4, BBIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsTh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYHUTHIBATh B CBOUX JICUCTBHUSX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMU YOEKICHUSIMU, KyJIbTYPHBIMH IIEHHOCTSIMH U
COLMAJIbHBIM IOJIOKECHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B HPOLIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHBIX, TIO3HABATEIbHBIX H HCCJICAOBATEIBLCKUX 3a7a4, YBAXKHTEIHHOTO
OTHOIIIEHUSI K MHEHHIO OIIOHEHTOB TPHU OOCYXICHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CONCPIKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAYy, YYBCTBA OTBETCTBEHHOCTH IEpE]
Ponunou, ropmoctu 3a CBOM Kpai, CBOO PoauHy, CBOM $S3bIK M KYJIbTYpY,
MIPOIIUIOE M HACTOSIIEE MHOTOHAIMOHAJIbHOIO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILLICHHUE K MPUPOJAHOMY HACIEAUIO U MaMSATHUKAM ITPUPOJIBI,
JNOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSIX, TPYIE;

CIOCOOHOCTh OIICHWBATh BKJIAJ] POCCHUUCKHX YUYEHBIX B CTAHOBICHHUE U
pa3BUTHE OWOJOTWMH, MOHUMAHUS 3HAYEHHs OMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujelHas yoexXIEHHOCTh, TOTOBHOCTh K CHYKEHHIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 Cynb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

OCO3HAaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MTOBECHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ|a B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUS LIEHHOCTEH CEMEWHOM JKU3HHU B COOTBETCTBUM C
TpaguuuamMu Haponos Poccun;



4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUI;

MMOHMMAHHUE YMOIIMOHATBHOTO BO3ACHCTBHS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHPOBAHUA KYJILTYPbl 310POBbS H
IMOLMOHAJILHOIO 0JIarOnmoJyYns:

NOHMMAaHUE U peaju3alus 300poBOro U Oe3omacHOro oOpa3a KHU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TMpaBWJ U HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHITHH W OTABIXA, peryisipHas (unIecKas
aKTUBHOCTbH), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (PU3UYECKOMY U NMCUXUUYECKOMY 37I0POBbIO;

NOHMMAHUE LEHHOCTH TNpPaBWJl HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€301acHOr0 MOBEJACHUS B CUTYAIUsAX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUE TOCIEJCTBUNA W HEMPUSITUS BPEAHBIX MPHUBBIUCK (yHMOTpeOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10II00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTHUYECKOW M COLUAIBHOMN
HAIPaBJICHHOCTH, CITIOCOOHOCTh MHUITMUPOBATH, IIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJIHATD TAKYIO JAEATEIbHOCTD;

MHTEpEC K pa3iMuHbIM cdepam npodhecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIA BBHIOOp Oyaymed mnpodeccun MW peanr30BLIBAThH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHNN BCEH KU3HU;

7) 3K0JI0OTHYECKOr0 BOCIIMTAHUS:

DKOJIOTHYECKH I€JIECO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYyIIECTBOBAHMS;

MOBBINICHUE YPOBHS JSKOJOTUYECKOW KyJNbTYphI: NPUOOpPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX ITOCHEACTBANA IS
OKPYKarOIIEU CPELBI;

OCO3HaHUE TI00aTBLHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM U TMyTed uxX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MpPUOOpETaeMble MPU H3YyYEHUU OUOJIOTUHU
3HAHUST W YMEHUSA TMpU pEUIeHUH NpoO0JeM, CBA3aHHBIX C palUOHAIbHBIM
NPUPOAOIOIb30BaHUEM  (COONIOZEHME  TpaBWUi  NOBEACHUS B  MPUPOJE,



HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHCTEMAaX, OXpaHy BHJIOB,
aKOCcUCTeM, Orochepsr);

AKTUBHOE  HEMNPUITUE JIEUCTBHM, NPUHOCIIIMX BpEI  OKPYKAIOLIEH
IPUPOJIHOM Ccpefie, YMEHUE IPOTHO3UPOBATH HEOIATONPUATHBIE SKOJIOIMYECKHE
IIOCJIEICTBHS PEANPUHUMAEMBIX JEUCTBUN U IPENOTBPALIATh UX;

HaJIM4HUE PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATEIbHOCTH HKOJIOTHYECKOM HaIlpPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMHU B ITO3HABATEIIBHOM, KOMMYHMKAaTUBHOM M COLMATIbHOU
IIPAaKTHUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKON JIESTEIBHOCTH 3KOJIOTHUECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOILECTBEHHOM NMPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOILLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE S3BIKOBOM M YWTATEIbCKOM KYJBTYpbl KakK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U IO3HAHUS MUPA;

NOHMMaHUE crneuuUuKy OHONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(OpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU ILIEJIOCTHOTO
IPEJCTaBICHUsST 00 OKPYXAlOUIEM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, YEJIOBEKAa U
oOmiecTBa, B TO3HAHWUU MPHUPOAHBIX 3aKOHOMEPHOCTEM M pEIIEHUH MpodsieM
COXpaHEHUs TPUPOJHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJII COBPEMEHHOW IMBWIM3ALMU:
o0Oecrie4eHnss HOBOI'O YPOBHSI Pa3BUTHS MEIUIMHBI, CO3AaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  pa3BUTUS
YeJI0BEYECTBA, MOUCKA MyTeH BBIXOJA U3 III00ANBHBIX HKOJIOTHYECKUX MPOOIEM U
ofOecrieueHHss  MmepexoAa K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OMOJOTMUECKUX 3HAHUW B LEJAX
NOBBIIICHHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH O0Oydarommxcs, GopMupyemoi
IpU U3Y4EHUH OMOJIOTUHY;

IIOHMMaHUE CYIIHOCTH METOJIOB MO3HAHUSA, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaemble 3HaHHsS MJi1 aHalu3a Hu
OOBSICHEHUS ABJICHUI OKPYKAIOLIET0O MUpa U MPOUCXOIANINX B HEM M3MEHEHHIA,
YMEHHE JejaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAy4YHbIX (AKTOB HU
MMEIOIINXCS JaHHBIX C LIEJIBI0 TIOJY4YECHHsI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OWMOJIOTMUYECKUE 3HAHUS IS
peleHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYAIIHSX;



OCO3HaHUE LIEHHOCTH HAyYHOH JEATEIbHOCTH, FOTOBHOCTH OCYLIECTBIISTH
IPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHUI 1O OMOJOIMM B
COOTBETCTBUU C KU3HEHHBIMU NTOTPEOHOCTSAMH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yibTaThl OCBOCHMS ydyeOHOro npeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUST OOyUYaIOIIMXCA
MEXIUCUUIUTMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe MOHSTUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHUsd, SIBJIEHHUE, ITPOLECC,
cucTeMa, HayudHbIM (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
ucclenoBaHue,  HaOJMOeHHe,  HW3MEpPEHUE,  OSKCIEPUMEHT U JIPYrHuXx),
yHHUBEpCaJbHble Yy4eOHble JeHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHBHBIE,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATIBHOU
TPaMOTHOCTH ¥  COIMATBHOW KOMIIETEHIIMM OOYyYaloluXcs, CIOCOOHOCTD
o0yyarommxcs UCTIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MUPOBO33pPEHYECKUE 3HAHUSI W  YHUBEpPCAIbHbIE Yy4yeOHbIE JCHCTBHS B
MO3HABATEILHON U COLIMAIBHOM MPAKTHKE.

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIEero
00pa3oBaHUsl TOHKHBI OTPAXKATh:

OBJanenue YHUBEPCAJIbHBIMHU y4eOHBbIMH NMO3HABATEIbLHBIMH
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKUe TeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIMOJIb30BaTh IPM OCBOCHUM 3HAHUM MPUEMBI JIOTMUYECKOTO MBIIUICHUS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMH TOHATHUSIMM);

ONpENENATh LEIU JACSATEIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCITOJIB30BaTh OMOJIOTUYECKHUE TOHSATHS JUIsl OOBsICHEHUS (DAKTOB U SBICHUUN
YKWBOW MPUPOJIBI;

CTPOUThH JIOTMYECKUE pacCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpencTBa TUISt MpEACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHWUH B M3YYaE€MbIX OMOJOTUYECKUX OOBEKTaX, a



TaKK€  NPOTHUBOPEUM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepraIbHbIX U HEMATEPHUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTENbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJHATH pabOTy B  YCJIOBHSX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJIEICTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH KU3HEHHBIX IPO0JIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiiCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY ITOMCKY METO/IOB PEILIECHUS IPAKTUUECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB O3HAHHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJBl JACSATEIBHOCTH MO MOJYYEHHUIO HOBOTO
3HAHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa30BAHUIO M TPHUMEHEHHUI0 B Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPHU CO3/IaHUH YYEOHBIX U COLMAIbHBIX IPOEKTOB;

(opMUPOBATh HAYYHBIM TUI MBILUICHUS, BIaI€Th HAYYHOU TEPMHHOJIOTHEN,
KJIIOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NESTEIIbHOCTH U KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJlM3UpOBaTh 3a4auy,
BBIIBUTaTh TUINOTE3Y €€ pELICHUs, HAXOAUTh apryMEHTHl Uil JOKa3aTesIbCTBA
CBOMX YTBEPXACHUMN, 3a71aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHAIM3UPOBaTh IIOJIyYEHHbIE B XOJE PEIICHHUsS 3aJadd pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBIN MOMCK IEpEeHOca CPEACTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAHWSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JACTH
KU3HECATEIHOCTH;

YMETb HHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OpUTHHAIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE abTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanuei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX UHPOPMALUU (TEKCTE yU4eOHOTrO
nocoOusi, Hay4YHO-IOMYJISIPHOM JsuTeparype, OHOJIOTUYECKUX CIIOBapsX H
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHaIM3upoBaTh



uH(OPMAITUIO PA3IMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;

GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TIOUCKE H
oTOOpe Omosiorndeckor MHQpoOpMaIu, HEOOXOAUMOMN JJIsI BBIMTOJHEHUS Y4EOHBIX
3a/ay;

npuoOpeTaTh OMBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJbHYI0  GoOpMy  MpeACTaBICHUS
ouosiorndeckor uHpopmaluu (CxeMbl, Tpauku, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
H Apyroe);

UCIIONIb30BAaTh HAY4YHBIA S3bIK B KayecTBe CpeAcTBa mpu padoTe ¢
ouosiorndecko uHQOpMaIrMel: TPUMEHATh XUMHUYECKHE, (QU3MYeCKue U
MaTE€MaTUYeCKUe 3HaKW W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBa
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PAClO3HABaHWSA W 3aUTHl  WHOOpMAaIuH,
HH(pOpMAITMOHHONW 0€30MaCHOCTH JTUYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

1) oO61enme:

OCYIIECTBIISITh KOMMYHHUKAITUHN BO BCEX cpepax )KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCUM IO CYHIECTBY OOCYXIaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBIMIOJHEHUS MpeiaraeMoun
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3MUIMN JIPYTUX 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 B3aUMOJCUCTBHS, MOHUMATh
HaMEpEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOSCETHUKY
U B KOpPPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS,

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

2) coBMecTHasl 1eSITeIbHOCTD:

MOHMUMATh M HCIOJIL30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAMBUIYaJTbHON
paboThI MpH PEIICHUH OUOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aMMOICHCTBUSI PU PEIICHUH YUeOHOU 3a/1auu;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKJOTO WieHA KOJUICKTUBA;



IIPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJAWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISTh IUIAH JICWCTBHM,
pacmpenenatb pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXXIaThb pE3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M Ka)XXJOTO y4YaCTHHMKA KOMAaHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

[Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHMBATH HJAEH C TO3ULHAA HOBH3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OBJafeHne YHUBEPCAIbHBIMY PeryJaaTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [JI BBIABJICHHUS NpoOOJIeM U HX
pelieHus B )KU3HEHHBIX U YUEOHbIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMUAX M IOCTYIKAax IO OTHOLICHHIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
npo0semMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAaH pEIIeHHs MNpoOJeMbl C  y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYalIMsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKOW HPYIULUU B
pa3HbBIX O0JacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIN H
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh  HAaBBIKAMU  [O3HABAaTEIbHOM  peduieKcMM  Kak  OCO3HAHMSA
COBEpLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3YNbTATOB U
OCHOBaHMi, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI OLEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILLICHHS;

YMEThb OILIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaJIU3€ pPe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHe ce0s U APYTHUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOU HEJOCTATKU U TOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHalu3e pe3yJIbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH IPYTOro YEJIOBEKA.

MNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHuss mporpamMmbl COO mo Ouoioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1t yueOHoro npeameta «buonorusny
HAy4YHbIE 3HAHMSI, YMEHUS U CIOCOObI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALUU U
npeo0pa30BaHUI0 3HAHUM, BUBI ACSITEIBHOCTU IO MOJIYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3IMYHBIX y4EeOHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX C Ouosoruei. B mporpamme mpenmMeTHbie
PE3yNBTaThI MIPEACTABICHBI MO TOJIaM 00yUYEHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS y4yeOHOro npeamera «buonorus» ¢ 10
Ktacce NOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTE M POJM OMOJIOTUU B CHCTEME Hay4HOTO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHM COBPEMEHHOIH €CTECTBEHHO-
HAyYHOM KapTHHBI MHpPAa M HAYYHOI'O MHUPOBO33PEHHS, O BKJIAJI€ POCCUUCKHUX U
3apyO0eKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIHHOM
IPaMOTHOCTH Y€JIOBEKa JIJIsl peLICHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpBbIBaTh COAEpNKAHME OMOJIOTMUECKUX TEPMHUHOB M TMOHSITHIA:
KU3Hb, KJIETKa, OpPraHu3M, MeTaboau3M (OOMEH BEIIECTB U NpPEBpaIICHHE
HHEPrUM), TOMEOCTa3 (CaMOperyJssius), YPOBHEBAs OpPraHU3aIUs KUBBIX CHUCTEM,
CaMOBOCIPOU3BeAeHHUE (PENPOAYKIIHS ), HACAEACTBEHHOCTh, U3BMEHUYUBOCTh, POCT U
pa3BUTHE;

YMEHHE Hu3/IaraTb OWOJIOTMYECKHE TEOpUU (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAS, IEHTpaJibHasg JOrMa MOJIEKYJApHON Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1eHTpax MHOrooOpasusi u
POUCXOXKIEHUS KylIbTypHbIX pactenuil H. M. BaBunoBa), onpenensite rpaHuIlbl
WX MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BJIaJIeTh METOJAAMH HAYYHOTO TIO3HAHUS B OMOJIOTUU: HAOIIOACHHUE U
ONMCAHUE >KUBBIX CHCTEM, IMPOILIECCOB U SIBICHUN, OpraHu3alus U TIpOBEJICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABUKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXIY HCCIEIyeMbIMU BEIUYUHAMH, OOBSCHEHHUE TIOIYYECHHbIX
pe3yabTaTOB, MCIHOJIb30BAaHHBIX HAYyUHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3yJIbTaTOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC NIPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U
DYKapHWoOT, OJHOKJIETOYHBIX W MHOTOKJIIETOYHBIX OPTaHW3MOB, OCOOCHHOCTU
MIPOIIECCOB: OOMEHA BEIIECTB M MPEBPAICHUS SHEPTUH B KIETKe, (pOoTOCHMHTE3A,
IUTACTUYECKOTO M DHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKCHHS, WHIUBUAYaIbHOTO PA3BUTHUS OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATHh TOJyYCHHbIC 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKHX
MIPOIIECCOB W SIBJICHWM, /ISl TPUHSATHS MPAKTUUECKUX PEIICHUH B TMOBCEIHEBHOMN
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBBSA
OKPYKAIOIINX JIFOJCH, COOJII0ICHNS HOPM IPaMOTHOTO TIOBEJICHHUSI B OKPY KArOIIeH
IPUPOIAHON cpefe, MOHUMaHWe HEOOXOIUMOCTH WCIOJIb30BAaHUS JOCTHIKEHUN
COBpPEMEHHOM  OwWojmoruu o OMOTEXHOJIOTH IS PAIMOHAIBLHOTO
TIPUPOOTIOIH30BAHHS,

YMEHHE pemiaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJadyl Ha MOHO- W
TUTHOPUHOE CKpEIMBAaHUE, CIICIUICHHOE HACJIeIOBaHUE, COCTABJIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS IS MPEACKA3aHMsI HACICIOBAHUS TPHU3HAKOB Y
OpraHU3MOB;

YMEHHE BBITIOIHITH J1A00paTOpHBIE M MPAKTUYECKHE DPAaOOTHI, COOIIOIAThH
IpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HHTEPIPETHUPOBATH WH(OOPMAITUIO
OMOJIOTUYECKOTO  COJEPIKAaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHBIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAacCOBOW MH(OpMaIMK, HAyYHO-MTOMYJISIPHBIC
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNA B OHMOJOTHH,
MEANIMHE, OMOTEXHOJIOTHH,

yMEHUE CO03/1aBaTh COOCTBEHHBIC IMHCHbMEHHBIE M YCTHBIE COOOIIEHUS,
000011as1 OMONIOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKUX MCTOYHHKOB, TPAMOTHO
UCTIONIb30BaTh IOHATUHHBIN armapar OHOJIOTHH.

[IpenMeTHbIC pe3yabTaThl OCBOEHUSI ydeOHOro mpeamera «buomorus» ¢ 11
KJlacce JOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUA O MECTE U POJU OUOJIOTHUHU B CHCTEME HAYYHOTO
3HAHHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHWM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCHMCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIHHOM
TPAaMOTHOCTH YeJIOBEKA JJISl PEIICHUs KU3HCHHBIX 337124,

YMEHUE PACKpPBIBATh COJEpX)aHUE OWOJIOTHYECKUX TEPMUHOB W TOHSATHM:
BU/JI, TOMYJISALMS, T€HODOH/, PBOTIONHMS, ABWKYIIUE CHIBI ((PaKTOPhI) SBOJIIOIUH,
MIPHUCIIOCOOICHHOCTh OPTaHW3MOB, BHI000pa30BaHME, JKOJIOTHUYECKHE (PaKTOPHI,
DKOCHCTEMa, TMPOIYIEHThI, KOHCYMEHTBHI, PpEIYyLEHThl, IIeMd TMHUTAHUSA,
AKOJIOTHYECKas pamMua, OMoreoenos, onocdepa;



YMEHHE H3JaraTh OHOJOTHYECKHEe TEOpUH (3BOJIOIMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHs SBOJNIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapieBoro cxonacrea K. M. baspa, depenoBaHusi IJIaBHBIX HANpaBICHUN W
nyteit spomoruu A. H. CeseprioBa, yuenus o o6uochepe B. U. Bepnanckoro),
ONpEeEATh TPAHULIBI KX TPUMEHUMOCTH K KMBBIM CHUCTEMaM;

YMEHHE BJIaJIeTh METOJAAMH HAYYHOTO TIO3HAHMS B OMOJIOTUU: HAOIIOACHHUE U
OMMCAaHUE >KUBBIX CHUCTEM, IMPOLIECCOB U SIBICHHM, OpPraHU3alMs U MPOBEACHHE
OMOJIOTUYECKOTO  DKCHEPUMEHTA,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIEIYEMbIMU BEIMYUHAMH, OOBSICHEHHE IOJYyYEHHBIX
pe3yibTaTOB, MCIOJIb30BAHHBIX HAYUYHBIX IMOHSATUN, TEOPUM U 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJIOTUYECKUX
00OBEKTOB: BHJIOB, TMOMYJSIUN, MPOIYIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOreolleHO30B M HJKOCUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsI, MPUCIOCOOICHHOCTU
OpraHM3MOB, JEUCTBUSA 3KOJOTHYECKHX (PAKTOpPOB HA OpPraHU3MbI, MEepeHoca
BEIIECTB M IIOTOKAa DHEPIMH B HKOCHCTEMAaxX, AHTPONOTEHHBIX HM3MEHEHHH B
IKOCUCTEMaxX CBOEH MECTHOCTH, KPYrOoBOpOTa BEHIECTB M OHOTCOXMMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSTh MOJyYE€HHBbIE 3HAHUS A1 OOBACHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUM, IJI NPUHATHS NMPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KU3HH C 1IeJIblI0 o0ecrieyeHus: 0e30MacHOCTH CBOETO 3[0pOBbSI U 370POBbSA
OKPY>KaIOIIUX JIFOJIEH, COOJIIOICHHSI HOPM I'PaMOTHOTO TTOBEACHUSI B OKPY Karolen
OPUPOIAHON cpejie, MOHMMaHHWE HEOOXOAMMOCTH UCIOJIb30BaHUS JOCTUXKEHUN
COBPEMEHHOM OMOJIOTHH /JIsl PAllMOHAIBHOTO MPUPOIOTIONH30BAHMUS;

YMEHHE pPelIaTh dJeMEHTapHble OMOJIOrMYecKre 3aJaud, COCTABIIATH CXEMBI
IepeHoca BeIleCTB U SHEPTUH B dKocHcTeMax (Lenu MUTaHus);

yYMEHUE BBIMOJHATh JIA0OpAaTOpHbIE M MpakTUYecKue padoThl, cOOJ0IAThH
npaBuiia Ipu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHYECKH OLEHUBATh W HHTEPIPETHUPOBATH HHOOPMALIUIO
OMOJIOTHUECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpECTBAa MAacCOBOM MHGOpPMAIK, HAYYHO-TIOMYJIPHbIE
MaTepuaibl),  paccMaTpuBaTh  rJ00aJbHbIE  SKOJOTMYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH [0 OTHOLIEHUIO K HUM COOCTBEHHYIO MMO3HUIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIIEHMUS,
0000111258 OMOOTHYECKYI0 MH(OPMAILIMIO W3 HECKOJBKHUX MCTOYHHUKOB, TPAMOTHO
UCIOJIb30BATh MOHATUIHBIN armapaT OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosunuecTBO yacon DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM
Ne i/ Kontpoabnnie IlpakTnueckue (undpossbie)
MPOrpaMMbl Bcero
paboThI paboThI oOpa3oBaTe/IbHbIE
pecypchl
Bbu6nmuoreka [JOK
! brosorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBbl€ CUCTEMBI M KX OpraHu3alus 1 bubmorexa [TOK
p H https://m.edsoo.ru/7f41¢292
. bu6mmoreka [IOK
1
3 XUMHUYECKUN COCTaB U CTPOCHUE KIIETKU 8 1 hitps://m.cdsoo.ru/7f41¢292
bu6mmorexa [IOK
4 IKH3HEACATENEHOCTS KICTKH 6 https://m.edsoo.ru/7f41¢292
5 PazmHOXeHMEe U MHAMBUYaIbHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTS M U3MEHUYUBOCTD 2 1 15 Bbu6nmuoreka [JOK
OpPraHU3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubanorexa HOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bu6mmorexa [IOK
P 1
8 C3CPBHOC BPEMA https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 4



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

11 KIIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne ni/m Konrtpoabnbie  IIpakTnueckue (undposrie)
MpoOrpaMmMbl Bcero
paboThI paboThI oOpa3oBaTe/IbHbIE
pecypchl

Bbu6nmuoreka [JOK
! IBOIMOIHONHAs OHOTOTHA ? ! https://m.edsoo.ru/7f41cc74

) Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 1 0.5 bubanorexa HOK
3emite ' https://m.edsoo.ru/7f41cc74

3 0O U OK aroIas cpeaa 5 1 bubmmorexa LIOK
PIATIHIMET PyHarot pe https://m.edsoo.ru/7f41cc74

Bbu6nmuoreka [JOK
4 Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 hitps//m.cdsoo.ru/7f4 174

Bbu6nuoreka [JOK

2
> Pesepsroe Bpems https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 2.5



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

HHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne KosmnuecTBo yacos
. Tema ypoka DJIeKTPOHHBbIE U(PPOBHIE
n/n Bcero  Konrpoabnbie IIpakTnueckue
o0pa3oBaTe/bHbIE PeCypChbl
padoTsbI padoTsI
bubmunoreka LIOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA KMUBOW TPUPOIBI.
[IpaxTuueckas padora Ne 1 «/cronb30Banue bu6bnuorexa [IOK
2 1 0.5
PA3MAYHBIX METOJIOB IPU U3YYECHUH https://m.edsoo.ru/863e6122
OMOJOTUYECKIX 0OBEKTOBY
3 buonornueckue cucrempl, IPOLIECCH U UX 1 bu6nuoreka [IOK
W3y4YEHHUE https://m.edso00.1u/863e6564
4 XuUMHYECKUM cOCTaB KJIeTKH. Boya u 1 bubnuoteka [JOK
MHHEPAIBHBIE COJIU https://m.edsoo.ru/863e674¢
but6mmoreka [IOK
1
5 Benku. CocTaB u crpoeHne 0eKoB https-//m.cdsoo.rw/863e6b72
depMeHThl — OMOJOTHYECKHE KaTalu3aToOPHhI.
JlaGopatopHnas paborta Ne 1 «M3ydenue Bu6muotexa [JOK
6 " 1 0.5
KaTAJIMTUYECKOW aKTUBHOCTH ()ePMEHTOB (HA https://m.edso00.ru/863e6b72
pUMepe aMHJIA3bl WIIA KaTaaas3bl)»
but6mmoreka [IOK
1
7 YraesopL. JIumuae! https://m.eds00.1ru/863e6870
bu6mmoreka [IOK
1
8 Hyknenossie kuciotsl. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus 1 MeToIbl U3Y4EHUS KIIETKH. 1 bu6nuorexa [IOK
Knerounas teopus https://m.edsoo.ru/863e6e88
10 Knerka xak neinocTHas >KuBas cucTeMa 1 1
1 CrpoeHnue 3yKapruoTHUYECKON KIIETKH. 1 0.5 bu6nuoreka [IOK

JlabopaTtopHnas pabota Ne 2 «3yuenune

https://m.edso00.ru/863e6110



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

CTPOCHHS KJIETOK PaCTCHUH, )KUBOTHBIX,
rpuOOB U OakTepuil MO MUKPOCKOIIOM Ha
TOTOBBIX MUKPOTIPENapaTax M UX OMHCAHUE)

https://m.edsoo.ru/863e716¢

bu6mmoreka [IOK

12 OOMeH BEIIECTB WM META00IN3M https://m.edsoo.ru/863e766¢

bubmunoreka LIOK

13 DoTOCHHTE3. XeMOCHHTES https://m.edsoo.ru/863¢7¢98

. bubmunoreka LIOK

14 JHepreTriecKuit obmeH https://m.edsoo.ru/863¢7aae
JKu3HeHHBIN HUKII KIETKU. [[elleHne KIeTKu.

15 Murto3. JITaboparopnast pabota Ne 3 05 bu6nuoreka [IOK
«HaOmronenrie MuTO3a B KJIETKaX KOHYUKA ' https://m.edsoo.ru/863e¢7dc4
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOITpEnapaTax»

16 buocunTes O6enka. Peakiys MaTpuaHOTO bubmmoreka [JOK
CHUHTE3a https://m.edsoo.ru/863e¢796¢

bubmunoreka LIOK

17 Tpancnsums — GuocknTes Genka https://m.edsoo0.ru/863¢796e

18 Hexknerounsie (popMbl )KM3HH — BUPYCHI bubmmorexa [JOK

p py https://m.edsoo.ru/863¢7540
bu6mmoreka [IOK

19 DopMBI Pa3MHOXKEHUS OPraHU3MOB https://m.edso00.ru/863e81b6

https://m.edsoo.ru/863e831¢
. bubmunoreka LIOK

20 Me#os https://m.edsoo.ru/863¢7f4a
OO6pa3oBaHre U Pa3BUTHE MOJOBBIX KIETOK.

OmnogorBopenue. JlabopatopHas padora Ne 4 bu6nuoreka [IOK

21 0.5
«M3yueHne CTpOeHUS MOJIOBBIX KJIETOK HA https://m.edsoo.ru/863e81b6
TOTOBBIX MUKpOMpEnapaTax»

22 NunuBuayann,HOE pa3BUTHE OPTraHU3MOB Bubmzorexa [IOK

A Ay p p https://m.edsoo0.ru/863¢8436

23 ['eneTnka — Hayka 0 HaCJlEeICTBEHHOCTH U bubmmoreka [JOK

U3MCHYHUBOCTH

https://m.eds00.ru/863e8612



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
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

24 3aKOHOMEPHOCTH HACIEAOBAHUS IPU3HAKOB. | bubmmoreka [JOK
MoHOTrnOpUIHOE CKPEIIMBaHNE https://m.edso00.ru/863e8878
JuruOpunHoe ckpeniuBaHue. 3aKoH bu6nuoreka [IOK

25 1
HE3aBUCUMOTO HACIIEOBAaHUS PU3HAKOB https://m.edsoo.ru/863e¢89a4
CuemnieHHoe HaclleJOBaHUE MTPU3HAKOB.

s | Tmnopuss it sy 1 b5 BiomoloK
pesy PHL ’ https://m.eds00.ru/863e8c60
TUTHOPHUIHOTO CKPEIUBAHUS y APO30PIUITBI HA
TOTOBBIX MUKpOIIpenapaTax»

27 ['eneruka nomna. HacnenoBanue npu3Hakos, | bubmmoreka [JOK
CIEIUIEHHBIX C IMOJIOM https://m.edso00.1u/863e8c60
H3menunBocTs. Henacnencreennas

3Me ocTb. JlabopaTopHas pabora Ne 6.
28 IP;I31\;HI;E§]:3 M(T);Hq)HKaIL)IHTOIfII{{o; II/)IsMe;{HBOCTH 1 0.5 Bubmiorexa IIOK
’ https://m.edsoo.ru/863e8efe
MOCTPOCHUE BapHALIMOHHOTO Psia U
BapUALIMOHHON KPUBOI»
HacnencTBeHHast H”3MEHYUBOCTb. BuGmorexa IIOK
0 i 1 0.5

29 JlaboparopHas pabota Ne 7. «AHanu3 myranui hitps://m.edsoo.ru/863c8efe

y Ip030(UITbI Ha TOTOBBIX MUKpPOIIpernapaTax»
bu6mmoreka [IOK
1

30 T'eneruka venosexa https://m.edsoo.ru/863e8d78

31 O0606menue o Teme «HacnencTBeHHOCTh U 1
M3MEHYUBOCTb OPTraHU3MOBY

32 Cenekuus Kak HayKa ¥ IPOLIECC 1 bubmmorexa IIOK

https://m.edso0o.ru/863e9214

33 MeTtobl ¥ JOCTUKEHHUS CENEKIIMU PACTEHUN 1 1 bu6nuoreka [IOK
JKUBOTHBIX https://m.edsoo.ru/863e92 14

34 buorexHonorus Kak oTpacib IpOU3BOACTBA 1 bubmorexa HOK

https://m.eds00.1ru/863e¢9336
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 4



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
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

KoanuecTBo 4acoB

Ne
n/n Tema ypoka Bcero  Konrpoabnbie IIpakTunyeckue DJICKTPOHHLIE UHPPOBLIE
o0pa3oBaTe/bHbIE PeCypChbl
padoTsI padoTsI
1 DBOJIIOLHS M METObI €€ N3YUEHUS 1 buGnnorexa [IOK
H A ya https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHs NpeacTaBieHuit 00 1 bubnmoreka [JOK
JIBOJIIOLIUN https://m.eds00.ru/863¢9570
bubmunoreka LIOK
1
3 Mukpossosows https://m.edsoo.ru/863e9cle
[Tomymsimus Kak 31eMeHTapHas eqUHUIA BUAA U
sBoonnn. JlaboparopHast padora Ne 1 bu6nuoreka [IOK
4 1 0.5
«CpaBHeHHE BHIOB 110 MOP(}OTIOTHUECKOMY https://m.edso00.ru/863e¢99c6
KPUTEPHIO»
5 JIBMoKyIIHe cuibl (3eMeHTapHbIe (PaKTOPhI) 1 bu6nuoreka [IOK
BOIIOIUH https://m.edsoo.ru/863e9dad
. but6mmoreka [IOK
1
6 EctectBennslit oT60p 1 ero Gpopmbl https-//m.cdsoo.rw/863e9ed0
Pe3ynbTarhl 3BONIOIUU: TPUCTTOCOOICHHOCTD
7 OpraHu3MoB U BUJI000pa3oBanue. JlabopaTopHas 1 05 bubmmoreka [JOK
pabota Ne 2 «Onmcanue mpuCocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
Oopranusma 1 €€ OTHOCUTEILHOTO XapaKTepa»
8 HamnpapneHnust u myTu MaKpOIBOIIOIHH 1 bubmmorexa IIOK
p yr P H https://m.edsoo.ru/863e9cle
9 HeoOpaTtuMocTh 3BOIIOLUH 1 1
10 Ucrtopust xu3Hu Ha 3emMile U METObI €€ |
W3YYCHHUS
11 ['unoTe3sl MpOUCXOXKACHUS )KU3HA HA 3eMIIe 1 buGmnorexa [IOK
P A https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe )ku3HM Ha 3eMJIe 110 3paM U IepuoiaM 1 bubmorexa HOK

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



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
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

OCHOBHBIE 3TaIbI SBOJIOINH PACTUTEIHLHOTO U
KUBOTHOTO Mupa. [IpakTrueckas padora Ne 1

but6mmoreka [IOK

13 . 0.5
«M3y4ueHne NCKOMaeMbIX OCTATKOB PACTEHUH U https://m.edsoo.ru/863ea8bc
JKHUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHas cHCTeMa OPraHuYeCKOro MUpa Bubmorexa LOK
p P P https://m.edsoo.ru/863ca48e
15 DBOJIOIMS YeTIOBEeKa (aHTPOIIOTEHE3) bubmmorexa LIOK
1 P https://m.edsoo.ru/863eac2¢c
16 JIBrokymue cuitbl ((pakTopsl) aHTPOIIOTEHE3a bubmmorexa LIOK
ym P p https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJUH1 BOJIIOIMN YeJI0BEKa
13 YenoBeueckue packl U IPUPOIHBIE aAanTalluu bubmmoreka [JOK
4eJI0BEKa https://m.edsoo.ru/863eaca
19 PezepHblit ypok. O60011eHNE 110 TEME
«BO3HUKHOBEHHE U PA3BUTHUE KU3HU HA 3EMIIE»
20 DKOJIOTHSI KaK HayKa
bubmunoreka LIOK
21 K K K
Cpenpl 00uTaHUA U 3KOJIOTUYECKHE (DaKTOPBI hittps://m.edsoo.ru/863eafec
Abuotudeckue daxktopsl. JJabopaTropnas pabora
Ne 3. «Mopdonornueckre 0COOCHHOCTH
N pd bubmmoreka [IOK
22 pacTeHUI U3 Pa3HbIX MECT OOMTaHMSD». 0.5
https://m.edsoo.ru/863eb10e
Jlaboparopnas pabota Ne 4. «BrnusiHue cBeTa Ha
POCT M pa3BUTHE YEPEHKOB KOJICYCa»
bu6mmoreka [IOK
23 buotuseckue paxrope! https://m.eds00.ru/863e¢b348
DKOJOTHYECKHE XapaKTEPUCTUKHU TOMYIISIINH.
24 [Tpaktrueckas padota Ne 2 «Iloacuér 05
TUIOTHOCTH TIOMYJISIIIAIA Pa3HbIX BUIOB '
pacTeHuin»
bu6mmoreka [IOK
25 Coo01ecTBa OpraHu3MoOB — OHOIIEHO3 hitps://m.odsoo.w/863cbd6a
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) bubmuotexa [JOK



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
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

OcHOBHBIC TOKA3aTEIN SKOCUCTEMEL.

bubmunoreka LIOK

27 Dxonoruueckue nupamuasl. CBOKMCTBA 1 https-//m.cdsoo.rw/863eb5fa
skocucteM. Cykueccus
28 [Ipupoanbie 3KOCHCTEMBI 1
29 AHTPOIOT€HHbIE SKOCUCTEMBI 1
bubmunoreka LIOK
30 buocdepa — rnobanpHas 3xocrcTeMa 3eMiIu 1 hitps-//m.cdsoo.rw/863ebbse
but6mmoreka [IOK
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS OHOChEphI 1 htps://m.odso0.rw/863¢bd 16
32 YenoseuecTBo B Onochepe 3emiu 1
33 CocyiiecTBoBaHUE TPUPOIBI U YEIOBEUECTBA 1 bubmmorexa IIOK
https://m.edsoo.ru/863ebale
34 PesepBHblil ypok. O600111€HNE TEMBI 1
«Coo0111ecTBa M 3KOJIOTUUYECKHE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* buosorus. O6mas 6uomnorus, 10 kinace/ Cuornazor B.U., Aradponosa 1.b.,
3axapona E.T., O6mecTBO ¢ orpaHndeHHON 0TBETCTBEHHOCTHIO «/[PODAY;

AxnnonepHoe obmectBo «M3paTenscTBo «IIpocBemienne»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

CereBnie neaarornt4cCKuc COO6I].ICCTB3:

«CeTb TBOpUECKHUX yuuTeNeH. http:/ www.it-n.ru/»,

«CeteBoe oOpazoBatenbHOe coodiecTBo RusEdu. http://rusedu.net/»,

«Uudoypok. infourok.ru/»,
«Yuautenbckuil moprai. http:// www.uchportal.ru/»,

«YPOK.P®. https://ypox.pd/»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
HTTPS://RESH.EDU.RU/

HTTPS://WWW.YAKLASS.RU HTTPS://SKYSMART.RU
https://interneturok.ru/ https://foxford.ru/wiki/biologiya/

1. http://school-collection.edu.ru - Enunas xomnexuus [{OP;

2. http://fcior.edu.ru/ - @enepanbubiii 6ank J0P;

3. https://biomolecula.ru/buomornexyina - HAy4HO-TOMYJIAPHBINA CAMT,
MOCBSIIIEHHBIA MOJICKYJISIPHBIM OCHOBaM COBPEMEHHON OMOJIOTHH U
PAaKTHYECKUM MTPUMEHEHHUSIM HayUHBIX JOCTHKCHHUIA B METUITMHE U
OMOTEXHOJIOTHH.

4. http://biodat.ru/ Biodat - cipaBouHO-HH(POPMAILTMOHHBIN pecypc 1O
OMOJIOTUY | HKOJIOTUH, a TAK)KE CHCTEMa COBMECTHOM paboThI, MO3BOJISIONIAS B

HHTCPAKTHUBHOM PECKHUMC PAa3MCCTUTD PE3YJIbTAThI CBOMUX HCCIICIOBAHUMN U


http://www.it-n.ru/
http://rusedu.net/
http://www.uchportal.ru/

HaOJIIO/ICHUT.

5. http://www.darwinmuseum.ru/section/kollekcii Komnexiuu
JlapBUHOBCKOTO My3es - AeTabHast HHGOpMaIHs 00 SKCITOHATaxX
KpPYIHEUIIEro OUOJIOrHuecKoro My3esl.

6. https://sbio.info/IIpoext «Bcst 6Guonorus» - HayuHo-00pa3oBaTEIbLHbBIN
MIPOEKT, MOCBSIIICHHBI OMOJIOTUH U POJICTBEHHBIM HAyKaM.

7. https://interneturok.ru/interneturok.ru - OTKpBITbIE YPOKHU 10 BCEM
npeaMeTaM IMKOJIBHON POrpaMMBbl, COEPIKAT TECTHI, TPEHAKEPHI U
KOHCIICKTBI. Y YUTEINIb HalJIeT TOTOBbIC MaTePUAIIBI JIJIST YPOKA, MOYKET
MOCTYIIATh BUACOICKIUH 10 TETCKON TICXOJIOTHH.

8. Youtube-kanan Drofapublishing - apxuB BeOrHapOB aBTOPOB yUE€OHHUKOB,

YYEHBIX, IIPENOAABaTENICH, YUUTENEH-TIPAKTUKOB, OTKPBITHIE YPOKH.
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