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MNOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpamMMmbl MO OWOJOTUH TEOPETHUECKYIO OCHOBY IS
ompezeNieHus] TMOAXOA0B K (OPMHUPOBAHUIO COJIEPKaHUs Y4eOHOTO MpeaMera
«buostorusi»  coctaBuwiIM: KoHUentyaiabHele mnonoxenus PIoOC COO o
B3aMMOOOYCIIOBJICHHOCTH IEJIeH, COAEp)KaHUSA, pEe3yJlbTaTOB OOyuYeHUs H
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBHIMTYCKHUKOB, MOJIOKECHHS 00 OOIIHMX HESIX U
NPUHIIAIIAX, XapPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETO
obmiero oOpa3oBanus B Poccuiickoit ®Denepanyu, a TakKe TMOJOKEHUS O
cnenuduke Ononoruu, e€ 3HadeHUH B MO3HAHUU >KUBOU MPUPOIBI U 00eCTIeYeHUN
CYILIECTBOBAHMs 4YeJIOBEUeCKOro oodiectBa. COrjacHO Ha3BaHHBIM IMOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMEI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Ouoyioruu [aéT MpEACTaBICHHWE O Meax, 00 oOmei
cTpareruu OOy4YeHUs, BOCHUTAHMS M Pa3BUTUS OOYYarOIIMXCS CpEeACTBAMU
yueOHoro mpeamera «buonorus», omnpenenseT o00sf3aTeIbHOE MPEIMETHOE
COJlep)KaHue, €ro CTPYKTypy, paclpeneicHue TO0 pasfenaM H  TEeMaMm,
PEKOMEHIYEMYIO TIOCIEA0BATEILHOCTh H3YUCHHS yUeOHOTro MaTepuana ¢ yu4€Tom
MEXKMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTHMKH 00pa30BaTEIHHOTO
mpoliecca, BO3PACTHBIX OCOOCHHOCTEN 00yJarOIIIXCS.

B mporpamme mo OuonoruM TakKe YYUTBHIBAIOTCS TpPEOOBAaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM W TMPEAMETHBIM pe3yibTaTaM
oOydeHns B (OPMUPOBAHMM OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIHHON
JeSTEIIbHOCTH/Y4eOHbIX JIEHCTBUN 00ydYalOmUXCsl IO OCBOCHHIO COJEP KaHUSA
OMOJIOrHUecKOro o0pa3oBaHMUsL.

B nporpamme no 6uosoruu (10-11 xmaccel, 6a30BbI YPOBEHB) peaIn30BaH
NPUHIIAIT TPEEMCTBEHHOCTH B HW3YYCHHMHM Owuonoruw, Onaromaps ueMy B Hel
IPOCMATPUBACTCS HAMpPaBICHHOCTh Ha pa3BUTHE 3HAHUHM, CBSA3aHHBIX C
GbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  LEHHOCTHBIX
OpUEHTALMNA JTMYHOCTH, SKOJOTHYECKOTO MBILUICHUS, PEJCTABICHUN O 3J0POBOM
oOpasze >XKU3HM U OEpeKHbIM OTHOILIEHHWEM K OKpYXalolleil MpUpOJHOU cpere.
[ToaTomMy Hapsay ¢ M3y4eHHEM OOIICOMOIIOTUYECKUX TEOPHH, a TakKe 3HAHHMA O
CTPOCHHH KMBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOILECCOB B MporpamMme Mo OHOJOTHH yIEJIeHO BHUMaHHE HCIOJb30BaHUIO
MOJIYYCHHBIX 3HAHUUW B MTOBCEIHEBHOM JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 3314, B
TOM dYHCJe: TPOPUIAKTUKNA HACIEICTBEHHBIX 3a00JIEBaHUN YeIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJbTUPOBAHUS, 000CHOBaHUS IKOJIOTUYECKU
[eJIeCO00pa3HOTo0 TOBEACHUS B OKpPYXKAIOMIeW MPHUPOJHON cpeae, aHaM3a
BJIMSIHUSL XO3SHUCTBEHHOW JAESTENIbHOCTH 4YEJIOBEKAa Ha COCTOSHUE TNMPUPOAHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHE BHUMAHMS K MPUKIIATHON HATIPABICHHOCTH
yueOHoro mpeamera «buosiorus» mpoauKTOBAaHO HEOOXOAMMOCTBHIO OOECIeUEHUSI



YCIOBUH JIJIsl pEIICHUs] OJJHOM M3 aKTyaJbHBIX 3aJ]a4 IIKOJILHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KoTopas mpenmnosaraer (opMHpOBaHHE y  OOy4arouuxcs
CIIOCOOHOCTH aanTUPOBAThCA K M3MEHEHHMSIM JWHAMUYHO DPa3BUBAIOIIETOCS
COBPEMEHHOTO MHpa.

buonorust Ha ypoBHE cpemHero oOmiero o0Opa3oBaHUS 3aHUMAET BaKHOE
mecto. OHa oOecrieunBaeT (OpMUPOBAHUE y OOYy4alOUIMXCA MPEACTaBICHUN O
HAyYHOW KapTHHE MHpa, pacIIupsieT U 00O0OIIaeT 3HaHUS O >KMBOW Ipupoje, eé
OTIUYHUTEIBHBIX TpPHU3HAKaX — YPOBHEBOW OpTaHWU3AllMd M JBOJIONWH, CO3HAET
YCIOBUSL  JUISA:  TIO3HAHUS  3aKOHOB  JKMBOM  MpUpOAbl, (OPMHUPOBAHUSA
(GYHKIIMOHATIBLHOM TPaMOTHOCTHU, HABBIKOB 3J0pOBOr0 M 0Oe3omacHOro obpasa
KHU3HHU, SKOJOTHUECKOr0 MBIIUICHHUS, IICHHOCTHOT'O OTHOIIEHUS K KUBOH MPHUPO/E
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE ISl PEeIICHHS] BOCTIUTATEIBHBIX U
pa3BHBAIOMIMX  3a/Jad  CpelHero  o0mero oOpa3oBaHWs, COLMATH3AIUH
oOyuaromuxcs. M3yuenue 6uonorun odecreynBaeT yCaoBHs A (OPMUPOBAHUS
VUHTEIJUICKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET HMHTErpallid OMOJOTMUYECKHUX 3HAHUM C
NPEICTAaBICHUSIMHA U3 JAPYTUX YIEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMHUU
u reorpaduu. Ha3BaHHBIC TOJOKEHHUS O TMpeIHA3HAYCHUH Y4eOHOTO Mpeamera
«buonorus» cocTaBUJIM OCHOBY Ui ONPENENICHUS MOJAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHUIO €r0 COJAEpXKaHUs, TMPEACTABIEHHOT0O B Mporpamme IO
OHOJIOTHH.

OT160p conepxanusi yueOHOoro mpeamera «buomorus» Ha 06a30BOM YpOBHE
OCYIIECTBIEH C TO3UIUH KyJIbTYpOCOOOPa3HOTO IOAXO0/a, B COOTBETCTBHU C
KOTOPBIM OOYyYaloluecs: TOJDKHbI OCBOMTH 3HAHHMSI W YMEHUS, 3HAUUMBbIEC Jif
dbopmupoBaHus OOIIEH KyJIbTYpbI, OMNPENCTSIONNE aJCKBATHOE ITOBEICHUE
YyeJoBeKa B OKpY’Kalolled MPUPOJHOM cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTUUecKou aestenbHOCTH. Ocoboe MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJepKaHUs, KOTOPbIE CIy»KaT OCHOBOM Uit (POPMUPOBAHUS
NpPEJCTaBICHU O COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTUHE MHUpA U
HEHHOCTHBIX  OPUEHTAIUSAX  JUYHOCTH, CIIOCOOCTBYIOIIMX  TI'yMaHH3alUU
OMOJOTMYECKOro 00pa3oBaHUsl.

CTpykTypupoBaHHE COJEp)KaHUS yd4eOHOro Marepuana B Tporpamme IIo
OMOJIOTHMHM OCYIIECTBICHO € YYETOM NPUOPUTETHOTO 3HAYCHMS 3HAHUM 00
OTJIMYUTETBbHBIX OCOOEHHOCTAX KUBOM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
ABOJIIONIUU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro mpeameTa «bromorusy»
BBIJICTICHBI CIICAYIOIINE COJIepKaTeNbHbIe TUHUU: «bronorus kak Hayka. MeTosI
Hay4dyHOTo To3HaHUM», «KieTka kak Ouomormueckas cucrema», «OpraHu3M Kak



Oouonoruueckas cucreMa», «CucTeMa M MHOToOOpas3ne OpPraHUuYecKOr0 MHUpPAY,
«DBOJIOLUSA KUBOU MPUPOABD, « IKOCUCTEMBI U MMPUCYIITUE UM 3aKOHOMEPHOCTH.

Llenp u3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBJlaicHue  OOyYaroUIMMHUCA  3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHu3allMi >KUBBIX CHCTEM pPa3HOr0 paHra U MNpuoOpeTeHHue YyMEHUU
UCIIONIb30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JIEHCTBUH B OTHOUIEHHMH OOBEKTOB
KUBOU MPUPOABI U PEIICHUS] Pa3IMYHbIX KU3HEHHBIX MPOOIIEM.

Joctikenue 1enu uzydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BoM
YpOBHE 00€CIeUnBAETCS PEIICHUEM CIEAYIOIIMX 3a]1ay:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUW O OMOJOTUYECKUX TEOPHUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUiIaX, CIyKallluX OCHOBOU
s (popMHUpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTUHE MHUpa, O
METO/IaX HAYYHOIO MO3HAHMS, CTPOEHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KUBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3AILIMH, BBIAAIOUIUXCS OTKPHITUSX U COBPEMEHHBIX
UCCJIEIOBaHMIX B OMOJIOTUY;

dopMupoBaHue y OOYyYarOIIMXCS TO3HABATENBHBIX, MHTEJUIEKTYaJbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MpoliecCe aHalIW3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3IVISIIOB, WJEH U TOJAXOJOB K M3YyUYEHUIO JKUBBIX CHUCTEM
Pa3HOIr0 YPOBHS OpraHU3allUu;

CTaHOBJIEHHME Yy oOOyvaroumxcs oOmeil KyapTyphl, (YHKIHOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa JKMBOM MPUPOJbI HA OCHOBAaHUU 3HAHUW W OMbITA, IOJYYECHHBIX MpU
U3y4YeHUU OHOJIOTUY;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WJUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMUECKUX 3HAHUM B MPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM >KHMBOM
IPUPOBI, HEOOXOAUMOCTH OEPEKHOTO0 OTHOIICHHS K HEW, COOJIIOIEHHS STHUECKUX
HOPM IIpU MIPOBECHUHN OMOJIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAHHE IEHHOCTH OWOJOTMYECKHX 3HAHUW Jis TOBBILICHUS YPOBHSA
HKOJIOTUYECKOM KYIBTYpPHI, A1 (POPMUPOBAHHS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHHUE NMPUOOPETEHHBIX 3HAHUM U YMEHHUM B MOBCEHEBHOM KU3HU JIJIS
OIICHKH TMOCJIEACTBUI CBOEH JEATENHHOCTH 10 OTHOILICHUIO K OKpY Karolleil cpene,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHME U COOJIIOJEHHE Mep MNPO(OUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero ooOmiero ob6pazoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISIETCSI O0s3aTENbHBIM yUE€OHBIM MPEIMETOM, BXOSIIUM B
COCTaB MpeaMeTHOM 00nacTu «EcTecTBeHHO-HAyYHbIE TTPEIMEThI.



Jlst m3ydennsi 6noaoruy Ha 6a30BOM yPOBHE CPEHETO 00111ero 00pa3oBaHus
otBoauTCs 68 vacoB: B 10 knacce — 34 yaca (1 gac B Heaemto), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Tema 1. BuoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocopueit, STUKON, 3CTETUKON U MPABOM.
Ponr Ouonoruu B (POpMUpPOBAaHMM COBPEMEHHOW HAay4dHOW KapTHUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

Mertoabl O3HAHUS KUBOM MPUPObI (HAOIIOIEHNE, SKCIIEPUMEHT, OIUCAHUE,
U3MepeHue, KiaacCUpUKalus, MOJAEIUpPOBaHUE, CTaTUCTHYecKas o0padoTka
JTAHHBIX ).

JdemoHncTpanun:

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

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS JKUBOU MTPUPOIBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktuueckass padora Ne 1. «Vcnonb3oBaHuE pa3inUYHBIX METOAOB IPHU
U3Y4YEeHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHM3aLMs.

JKusblie cuctemsbl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: onoaorun. Orauyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ure. YpOBHU OpraHU3alMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIH, MOMYJIALMOHHO-
BUJIOBOM, 9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EPHBIH.

JdemoHcTpanuu:

Tabnuubl U cxeMbl: «OCHOBHBIE MPU3HAKU >KU3HWY», «YPOBHU OpraHuU3alluu
YKUBOW NPUPOABDY.

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKnil COCTAaB H CTPOCHHE KJIETKH.

XHWMHUYECKUI COCTaB KIETKM. XUMHUYECKHUE DBJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIECTBA.

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

benku. CoctaB u cTpoeHre OeTKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEIKOB.
He3amenumble 1 3aMEHUMbIE aMUHOKHUCIOTBI. AMUHOKUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYphl O€JIKOBOM MOJIEKYJbl (NIepBUYHAs, BTOpUYHAs, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XUMHYECKHMEe cBoHcTBa OenkoB. buonormueckue
byHKIIUN OETIKOB.



depmentsl — Owuonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHTa:
aKTUBHBIN 1eHTp, cyOcTpaTHas cnenuduuHocTs. KodepmeHntsl. BuTamMuHbI.
Otnuuust GepMEHTOB OT HEOPraHUYECKUX KaTaIN3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCUpud03a),
aucaxapujibl - (caxaposa, JaKTO3a) U ToJMcaxapuibl (Kpaxmall, TJIUKOIeH,
HesuToa03a). buonornueckue GyHKIUU YriIeBOJIOB.

Jlununel: Tpurauuepuasl, Qochomunuasl, crepounsl. [ uApoPUIBHO-
ruapodoOHble  cBoiicTBa. buomornueckue ¢Gynkuuu aunuaoB. CpaBHeHHe
yII€BOA0B, OEJIKOB U JIMIUI0B KaK UCTOYHUKOB YHEPTHUU.

HykneunoBesie xkwucnotrel: JHK u PHK. Hykmeotnasl — MOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Qynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buast PHK. AT®: crpoenue u ¢pyHKIINN.

[utonorus — Hayka o kietke. KiietouHas teopus — npuMep B3aMMOIEUCTBUS
ujei 1 pakToB B HAYYHOM MO3HAHUH. MeTObl U3yUeHUs KIIETKH.

Knerka kak menoctHas kuBasg cuctema. OOIIMe TMNPU3HAKH KIETOK:
3aMKHyTasi HapykHas mMemOpana, monekyinbl JIHK kak renermyeckuil ammapar,
CUCTEeMa CHHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHHUsI MpoKapuoTuueckou kietku. Kierounas crenka Oakrepuit. CTpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >XUBOTHOU U
IrpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAIUKC, UX
dbynkiuu. [InasmaTtuyeckas MmemOpana, e€ cBoiictBa u ¢pyHkiuu. [{uromnnasma u eé
opranounbl. OnHomeMOpaHHble opraHounabl kieTku: JIIC, anmapar I'onbmxu,
I130COMBI. I10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILJIACTHJBI.
[Ipoucxoxaenne MUTOXOHIApHM W miaacTua. Buabsl mumactua. HememOpanHbie
OpraHOWJbl KJIETKH: PHUOOCOMBI, KIIETOUYHBIA WEHTP, LEHTPUOIH, PECHUYKH,
KryTHUKA. QyHKIIMU OPraHOMI0B KIETKU. BKitoueHus .

SAnpo — perynatopHslil neHTp KieTku. CTpoeHue siapa: saepHas 000104Ka,
KAapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, k.
Yorcon, @. Kpuk, M. Yuikunc, P. ®panximn, K. M. bap.

Juarpammel:  «PacrpeneneHne XUMHUYECKUX OJJEMEHTOB B HEXKHMBOM
npupoze», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubl n cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHrue MOJIeKyJbl OeKay,
«Ctpoenue pepmentay, «Hyxnennosoie kuciotel. JJHK», «Ctpoenune mosnekynbl



AT®», «CtpoeHue 3yKapuOTHYECKOW KIEeTKn», «CTpoeHue KUBOTHOU KIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIETKW,
«CTpoeHue siqipa KIEeTKN», « Y TIeBOAbD), «JIMIuabD.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE I MPOBEACHHUS
HAOJIOCHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKpOIpENnaparbl pPaCTUTENbHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

JlabopaTtopHble U npakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabGota Ne 2. «M3ydeHue CTpoeHUs KIETOK PACTEHUI,
KUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax U ux
ONKCAHUEN.

Tema 4. ’KuznenesiTeJbHOCTL KJIETKH.

OOMeH BeIIecTB, Wi MeTab0Iu3M. ACCUMUIIALMS (TIIIaCTUYECKUIT OOMEH) U
JTUCCUMUJTISINSA (SHEPTeTUUeCKHii OOMEH) — JIB€ CTOPOHBI €IMHOTO TIpoliecca
MeTabonm3ma. Poib 3aKOHOB COXpaHEHHWS BEIIECTB W DHEPTUM B TMOHUMAaHUU
MeTabonmu3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPO(DHBIN U rerepoTpodHbIil. Ponbk dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILLEHUN SYHEPTUU B KIIETKE.

®otocunre3. CBetoBas u TemMHOBass (a3pl  (porocunrTeza. Peakuun
doTtocunteza. DpdexkTuBHOCTh PoTOoCcHHTE3a. 3HAYEHUE (HOTOCHHTE3A ISl KU3HU
Ha 3emuie. Biausinue yciioBuii cpefibl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIICHUS €TI0
POJYKTUBHOCTHU Y KYJbTYPHBIX PACTCHUM.

XeMOCHHTe3. XEeMOCUHTE3UpYIoIe OakTepuu. 3HaYEHUE XEMOCUHTE3a IS
KU3HH Ha 3emIe.

DHepreTruecknii oOMeH B KieTke. PaciierniieHue BemecTB, BBIJCICHHUE U
aKKyMYJIMpPOBAHHE DHEPrud B KIETKE. OTalbl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WU KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. OddekTuBHOCTH
HHEPreTUYECKOro OOMeHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmaunus u JHK.
Peanuzanusi renernueckoil wHGoOpMaIlMU B KIETKE. |'€HETHYECKUM KOJ U €ro
cBoiictBa. Tpanckpunuus — matpuunblii cuate3 PHK. Tpancnsuus — 6nocunTes
Oenka. Ortambl TpaHchsnuu. KoawpoBaHue aMuHOKUCIOT. Ponbs pubocom B
OouocuHTe3e Oemka.

Hexknerounsle ¢hopmbl )Ku3HU — BUpYyChl. cTopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTM CTPOCHHMS M JKMU3HEHHOIO LHKJIA BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbBIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo3dyaurens CIIN/a.



OOpatHast ~ TpaHCKpuWIIUsS, peBepraza u  uHTerpaza. lIpodwumakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBAHMIA.

JdemoHncTpanuu:

[Toptpetsl: H. K. Konsuos, /. . MBanosckuii, K. A. Tumupsses.

Tabmuupbl U cxembl: «Tunbel nutanusy, «Merabonusmy, «MUTOXOHAPUS,
«OHepreTnyeckuii ooMen», «Xioportact», «Dotocuntes», «Ctpoenue JIHKY,
«Ctpoenre u QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHBIM 1k Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: moxaenu-anmnkauuu «Yasoenue IHK u Tpanckpumnuumsy,
«buocuntes 6enkay, «CTpoeHHe KIETKN», MOJeb cTpykTyphl JTHK.

Tema S. PasmMHoOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii 1IMKI, WM >KU3HEHHBIM LMKI KieTku. MHTepdaza u MuUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanusa — peakuuds MaTPUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIL
JlumiouaHeIi W TalJIOMIHBIA ~ XPOMOCOMHBIE  HAOOphL.  XPOMATHIBI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIUMBHUAYaJIbHOTO  Pa3BUTHUS
OpPraHU3MOB.

Henenue knetkn — muto3. Craauu mutosza. IIpoueccsl, nmpoucxonsime Ha
pPa3HbIX CTAAUIX MUTO3a. BHOJIOrMYECKU CMBICT MUTO3A.

[Tporpammupyemast ruGessb KJISTKA — aromnTo3.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunpl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKyccTBeHHOE KIIOHHMPOBAaHUE
OPTaHU3MOB, €r0 3HAYEHHUE JIJISI CEJIEKIUU.

[TooBOE pa3MHOKEHHE, €TO OTIUIHS OT OECIIOJIOTO.

Meiio3. Craguu meito3a. IIponecchl, MpoOUCXOSIIME HA CTaausIX Meno3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bHOJIOTMYECKUN CMBICT H
3HA4YEHUE MeHo3a.

["ameToreHes — mporecc 0Opa3oBaHUS TMOJOBBIX KJIETOK Yy JYKHUBOTHBIX.
[TonoBbie >xene3pl: ceMeHHUKHA W sudHUKA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUSI SAMIIEKIETOK U crepMaro3ouaoB. OIuio0TBOpEHUE.
[Taprenorenes.

WunuBunyanbHoe pa3BuTue (OHTOTeHE3). OMOpHOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAIBLHOTO PA3BUTHSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobrienue, ractpyisiius, opraHorene3. IloctamOpuoHanbHOEe pazBuTHe. THIIBI
NOCTAMOPHUOHANIBHOTO PAa3BUTHS: MpsMOe, HempsiMmoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHUE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIEC BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHHM, CTaJNU Pa3BUTHSL.

JdemoncTpanuu:

Tabmuipt 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y UBETKOBBIX pacTeHuil», «BererarnBHoe pa3MHOKEHHE
pacteHui», «Jlenenne xknetku Oaktepuity, «CTpOeHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMb», «Knerounsiii mukny, «Pemmukamus JTHK», «Mutosy,
«Menos», «IIpsimoe n HenpsMoe pa3BUTHEY, «l aMETOTeHe3 y MIIEKOIUTAIOIIUX U
4yeJnoBeKkay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

Oo6opyaoBanue: MHKPOCKOII, MUKpOIpenapaThbl «CrnepmMaTo301/1bI
MJIEKOIIUTAIOLIETO», «SIMIIEKIeTKa MIIEKONUTAIOWEro», «KapnoknHes B KieTKax
KOpElIKa JIyKa», MarHuTHAas MOJEJb-allUInKauus «J/leaeHue KIeTKu», MOJIEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTopHble U npakTHYecKHe PadoThI:

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

JlabopatopHas pabora Ne 4. «/3ydeHuwe CTpOeHHUS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjiecCTBEHHOCTb U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reetuku. Mctopus pazButus reHeTuku. Poibs nuronoruu
U HMOpPUOJIOTUU B CTAaHOBJICHHM Te€HETUKH. Bkiaa poccuiickux u 3apyOeiKHBIX
Y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (THOpUI0JIOTUYECKH,
LIUTOT€HETUYECKHUM, MOJEKYJSIPHO-TeHETUYeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUSA. | 'eHeTnyeckasi CHMBOJIMKA, HCIIOJIb3YEMAsl B CXEMaxX CKPEIIMBAaHUM.

3aKOHOMEpPHOCTH HAacJeI0BaHUsl MPU3HAKOB, YCTaHOBIJICHHbIE I'. Menaenem.
MonorubpuaHoe CKpeliMBaHue. 3aKOH €AMHO0Opa3usi TUOpUIIOB TEPBOTO
nokosieHus. IlpaBwiio JOMHHMpOBaHMs. 3aKOH paCUICIUIEHHS MPU3HAKOB.
['unoresa ynctoTsl rameT. [logHOE 1 HEMOJIHOE JOMUHUPOBAHUE.

JurubpugHoe  CKpeliMBaHHME. 3aKOH  HE3aBUCHUMOTO  HACJIEJOBAHMS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUSL.
AHanm3upyromuee ckpenmpaue. Mcnonp30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HAaCJIEOBAHMIO T'€HOB. HapyllieHue cuerieHns: TeHOB B PE3YJIbTaTe
KPOCCHHI'OBEpA.

XpOMOCOMHas TEOpUS HACIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.



['eHetnka mosa. XpoOMOCOMHOE ONpPEAETIEHUE MOoJa. AYyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['oMorametrHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHibl K3BMEHUMBOCTH: HEHACJIEACTBEHHAS M HACJIE/ICTBEHHAS.
Poinp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MO (PUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psifl ¥ BapHallMOHHAs KpUBas.
Hopma peakuuum mpusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIEC ITPU3HAKU U UX
HopMa peakiuu. CBolicTBa MOAUGMUKAIIMOHHON N3MEHYHNBOCTH.

HacnencTtBenHas, WM TE€HOTHIHYECKas, H3MEHUYMBOCTh. KoMOmHATHBHAS
W3MEHYHUBOCTh. Melo3 W TMOJIOBOM Mpolecc — OCHOBAa KOMOWMHATUBHOMU
u3MeHUYMBOCTA. MyTarmoHHast "3MeHIUBOCTh. Kimaccudukamnus MmyTanuii: TeHHBIC,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTaluidi. MyTareHHbie (aKkTOpHI.
3aKOH TOMOJIOTUYECKHUX PSAJIOB B HACJIeACTBEHHOM n3mMeHunBoctu H. 1. BaBuiiosa.

BuesnepHas HaciI€ACTBEHHOCTh U U3BMEHUYHBOCT.

['enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKA: T€HEAIOrHYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHUCCKHUM, OMOXUMHUECKHIA,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAECIEHNE reHOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TI1P-anamm3a. HacnencTtBeHHsie 3a00JieBaHUS YEJIOBEKA: TI'CHHBIC OOJIC3HH,
OOJIe3HN C HACJIEACTBEHHOW MPEIPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TreHeparthBHble MyTanuu. CTBOJOBBIE KIETKH. [IpuHUUIBI
3I0pOBOT0 00pasa >KU3HH, JUATHOCTUKU, MPO(PHIAKTUKYU U JICUSHUS] TEHETUYECKUX
OoJsie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIUIIMHCKON
TCHETUKH B MIPEJOTBPAICHUH U JICUCHUY T€HETUUECKUX 3a00JIeBaHUM YeloBeKa.

JdemoHncTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecopckuii, H. 1. BaBuiios.

Tabmuet © cxembl:  «MOHOTMOpPUAHOE  CKpEIIMBAaHWE M €ro
[UTOTE€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUSI W €ro ILHUTOreHEeTHYECKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOoe  CKpeIMBaHUE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Metio3»,
«B3auMOIENCTBUE  AJUICNIBHBIX TE€HOB», «l'€eHeThueckue KapThl PACTECHUH,
JKUBOTHBIX WU 4YeJOBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIECIOBaHHUS,
CLHEIUIEHHOrO C mnosnom», «Kapuotumbel YenoBeka M KUBOTHBIX», «Bumsl
U3MEHUYMBOCTHY», «MoaudukaroHHas W3MEHUYMBOCTHY, «HacmemoBanue pesyc-
bakTopay», «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHas U3MEHYUBOCTH.

O6opynoBaHue: MoJieNu-anmuKanuu «MOHOTUOPUIHOE CKpElIUBaHHUEY,
«HenonHoe nmoMuHHMpoBaHue», «JluruOpuaHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MHUKpompemnapar «Jlpo3zodpuna» (HOpma, MyTanuu
(dhopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moCceBHOI.

JlabopaTtopHble U NpakTHYecKHe PadoThI:

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

JlabopaTtopHas paborta Ne 6. «M3yueHne MoauUKAITMOHHOW U3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJla U BAPUALIMOHHOM KPUBOW.

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

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

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHHUE CENEKUUH U JTOMECTUKALMS.
VYuenne H. . BaBumoBa o0 T1ieHTpax MPOUCXOXKJICHUS U MHOTroo0pasus
KYJbTYPHBIX pacTeHUuM. LIeHTphl MPOUCXOKIEHUS JOMAIIHUX KUBOTHBIX. CopT,
II0pOJ1a, ITAMM.

CoBpeMeHHbIE METOMIbI celeKIuu. MaccoBbli M1 HHAUBUAYATbHBIA OTOOPHI B
CEJIEKIIMM pPAacTeHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biM3kopoACTBEHHOE
ckpeuuBanue — HUHOpuauHr. Ywucras nuHug. CKpellMBaHUE YHMCTHIX JIMHUU.
['eteposuc, wnu rudpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
OtnanénHass rtubpunmszauus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJIYyYCHUE TIOJUIUIOUAOB. JIOCTMKEHUA CENEKIMU PACTCHUH, KUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHONOrUs Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
nHKeHepus. Kilerounbie KynbTypbsl. MUKPOKIOHAIIBHOE PAa3MHOKEHHE PACTEHUM.
KiloHnpoBaHWE BBICOKONIPOAYKTHUBHBIX CENBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

DKoJlorMueckue W dthyeckue  npobnembl. MO —  reHeTruyecku
MOAU(UITTPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

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

Tabnuiel 1 cxeMbl: Kapta «lIeHTpbl NPOMCXOXKACHUS W MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenui», «OtnanéaHas rudpuauzanus», «Paboter akanemuka M. @. MBanosay,
«lomumnonaus», «OObEKTH OuoTexHOoNOoTUM», «KJeTouHBIE KYJIbTYphl U
KJIOHUpOBaHue», « KoHCTpyHpoBaHHE U IEPEHOC T€HOB, XPOMOCOM.

O6opyaoBaHue: MYJISKH TUIOJIOB M KOPHETIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTenuii, repbapuii «CeabCKOX035HCTBECHHBIC PACTCHIS.



JlabopaTopHble M IpaKkTHYeCKUE PadOThI:

Okckypeust «OCHOBHBIE METOJBI M JOCTHXKEHHSI CEJIEKIIMM PAcTEHUH U
YKUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  yYaCTOK, B TEIUIMYHOE XO3MCTBO, J1IaOOpaTOPHIO
arpOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KJTACC

Tema 1. DBoIrOMOHHASE OHOJIOTHS.

[IpeanocbuUlkKM BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLMOHHAS
Teopuss U €€ MecTo B Ouojoruu. BiusHue SBOJIIOIMOHHON TEOPUM HA pPa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa 3BOONMU. [lameoHTOMOrMYECKHE: IOCIEN0BATEIbHOCTD
NOSIBJICHHS BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL
buoreorpaduueckue: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3iuyus SMOPUOHOB pa3HbIX BUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTeH y BceX
OpPraHU3MOB.

OomonnoHHas Teopuss Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHHS
napBuHU3Ma. JIBHKyLIME CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAsT W3MEHUYUBOCT,
O0opb0a 3a CyllleCTBOBAHHE, €CTECTBEHHBI OTOOP).

Cunrernueckas Teopust 3BooIuN (CTD) 1 €€ OCHOBHBIE MOJIOKEHHUS.

MukposBosronus. [Tonynsauus kak e1MHUIA BUIA U 3BOJIIOLUU.

JBuxymire cuibl ((akTopbl) SBOMIONUHM BHAOB B IpHUpoje. MyTallMOHHBIHI
mpoiecc M KOMOWHATUBHAS W3MEHYUBOCTH. [lOMyNsSIMOHHBIE BOJHBI U Jpeiid
reHoB. M3osiust 1 Murpanus.

EcrectBenHnbiii oTOOp — HampaBisoomui  (akTop SBOMOIUUA. DOPMBI
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco0IeHHOCTh OpPraHU3MOB KAk pe3yjibTaT 3BOMoUHU. [Ipumepsl
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U UANOATANTALINH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOI0rHIeCcKoe.

MakpoaBosnonusi. PopMbl  HBONIONUU:  (UIleTUYECKasl, JIMBEpreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxxaeHne OT HeCleNMaIUu3UpPOBAaHHBIX INMpeaKoB. IIporpeccupyromas
crienranu3anvs. AganTuBHAs paavanusl.

JdemoHcTpanuu:



[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabmuibl u cxembl: «Pa3BuTre oprannueckoro Mupa Ha 3emiey, «3apoabIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpsOBI 32
cyliecTBOBaHue», «EcTecTBeHHBINM 0TOOp», «MHOroo0pasue COpTOB pacTCHUIN,
«MHorooOpa3ue  mopos  KuUBOTHbIX»,  «[lomymsuum»,  «MyTanuonHas
U3MEHUYMBOCTHY, «Apomopdo3by, «Unnoamantamumy, «OOImas aereHepams»,
«/IBmkymme cunbl dBosonum», «Kapra-cxema wapmpyra nytemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucrnoco6IeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BuA000pa3oBaHuE», « IKOJOTHUECKOE BUI000pa30BAHUE).

OO0opyioBaHHE: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
Ha0Op TUIOMOB U CeMsiH, KoJuteKiusi «[IpuMepsl 3amUTHBIX TPUCTIOCOOICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIPaBICHUS IBOJIIOIUNY, 00BEMHAS MOEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Koiekuus «DopMbl COXpPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonaenb anmukanus «llepekpéct
XpOMOCOM», BiaxHble npemnaparsl «Pa3Butme Hacekomoro», «Pa3Burtue
JATYUIKW», MUKponpenapat «Jlpo3zoduna» (Hopma, MyTaiuu (OpMbl KPbUILEB U
OKpacKu Tena).

JlabopaTtopHble U npakTHYecKHe PadoThI:

Jlabopatopuas padora Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma u
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE M pa3BUTHE KU3HHM Ha 3emuJie.

JlonaydHble TpPEACTABICHHUS O 3apOKACHUM >KW3HU. HaydHble TUnoTes3bl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M NaHCIepMus. XUMHUYecKas
HBOMIOIMS. AOUOTEHHBIM CHUHTE3 OpPTraHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHEpUMEHTAIIBHOE MMOATBEPKICHHE XUMUYECKOU 3BOIIOLMU. HavanbHble 3Tansl
ouonoruueckoi sposouuu. I'unoresa PHK-mupa. ®@opmupoBanrne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKIETKHU. llepBble KIETKH M HMX 3BOJIIOIUA.
dopMHUpoBaHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PasButue xu3Hu Ha 3emuie 1o 3pam U nepuomaM. Karapxein. Apxeickas u
nporepo3oiickas dpbl. Ilaneosoiickas spa u €€ mnepUOAbl: KEMOPHICKHUIA,
OPAOBUKCKUH, CHITYPUUCKHM, TEBOHCKNI, KAMEHHOYTOJIbHBIN, TIEPMCKHM.

Me3o30KcKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickas 9pa W €€ mnepuoAbl: MNaJCOrC€HOBBIA, HEOTCHOBBI,
AHTPOIOTE€HOBBIN.



XapakTepucTuKa KiIuMaTa U IeoJIOTMYecKuX mnpoueccoB. OCHOBHBIE ATallbl
3BOJIIOLIMM PACTUTEIBHOTO M JKUBOTHOrO Mupa. ApomMopdo3bl y pacTeHHU U
KUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHUE TPYMI KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOTO MHpa KaKk OTpakeHHE H3BONOUUA. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYMIIbI OPraHU3MOB.

OBOJIOLHS YeOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTre npeacraBieHui o
INPOUCXOXKJIEHUH 4YeJIoBeKa. MeToapl HM3ydeHHsl aHTpororeHe3a. CXoAcTBa H
pa3IMyYKs YeJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JBwxkymue  cuiabl  ((pakTopbl)  aHTpPOIOreHe3a. Hacnencreennas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmIecTBEeHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUI TPyJa, MBIIILICHUE, PEYb.

OCHOBHBIE CTAaJIMM U BETBH 3BOJIOLMH YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YemoBek mnpsaMoxonsuuyi, YenoBek HEaHACPTAIbCKUM, YenoBek
pasyMHbIii. Haxonku uCKoIaeMmblX OCTaTKOB, BpeMs CYILECTBOBaHMS, 00JacTb
pacnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHSL.

YenoBeueckne packl. OCHOBHbIE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (PKBAaTOpUaJbHAs),  MOHTOJOHWIHAS
(a3uarcko-amepukaHnckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSM CYILIECTBOBaHHWs. EIMHCTBO 4YEIIOBEUECKUX pac.
Kpurtuka pacusma.

JdemoHncTpanun:

[Toptpetsr: ®@. Penu, JI. Ilacrep, A. M. Onapun, C. Mumnep, I'. FOpu, 4.
JapBuH.

Tabmuupbl 1 cxembl: «Bo3HukHOBeHHE COJIHEUHOM cucTeMbl», «Pa3BuTue
OpraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHasg  KIIETKay,
«IIpokapuoTnueckass kietka», «COBpeMEHHass CHUCTEMa OPraHUYECKOrOo MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHUS 4YEJIOBEKAa M YeJIOBEKOOOPA3HBIX
00e3psin», «OCHOBHBIE MecTa MaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeloBeKa», «/lpeBHenmme moan», «lpesHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeToBEeYECKHE pach».

O6opynoBanne:  mymsiku  «lIpoucxoxknenne — demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEpTalblla, KPOMAHBOHIIA), CIIETIKH WIIU
U300pKEHUSI KAMEHHBIX OpYJIUd MNEepBOOBITHOTO YeNOBEKa (KaMHU-YOIMIEPHI,
pyOuna, ckpebia), TeOXpoHOJIOTHYEcKass Tabnuma, Kouiekiusa «Dopmbl
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PacTeHU U
YKUBOTHBIX B KOJUJICKIUSX).



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

Tema 3. Opranu3msl U OKpYy:Kamoias cpeaa.

DKOJIOTHS KaK HayKa. 3aJlayi U pa3/ielibl IKOJIOTUU. MeToabl SKOJOTUYECKHUX
UCCJIEI0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKa.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MMOYBEHHAS,
BHYTPUOpPTaHU3MEHHAs.

Oxonoruueckue (axktopel. Knaccudukanus skxonoruueckux (HakTOpOB:
abnotnyeckue, OWOTHMYECKHE U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(baKkTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOANU3M.
[IpucniocoOnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsl.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMOICHCTBUU:
KOHKYPEHILIUA, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyalnu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKHUX B3aUMOACWCTBUNA [UIs CYIIECTBOBAaHUSA
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonysauuu. (OCHOBHbIE TMOKa3aTenu
HOMYJSLUKA: YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTh, MPHUPOCT,
murpanus. JJnHaMuka YMCIeHHOCTH TOMYJISALUU U €€ PeryIisiiusl.

JdemoHcTpanuu:

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

Tabmuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3emiun», «Cpeasl oOUTaHUS
opranu3moBy», «®ortonepuonuzm», «llomymsuum», «3aKOHOMEPHOCTH poOCTa
YUCIIEHHOCTU MOMYJISIUK UH(Py30pun-TyPenbku», «[lumensie nenm».

JlabopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGoparopnas padbota Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTEHUM U3
pPa3HBIX MECT OOUTaHUS.

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

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

Tema 4. CooO1mecTBa ¥ 3K0JI0rHYeCKHE CHCTEMBI.

Coo0miecTBo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAaHCTBEHHAs, Tpoduueckas (muiieBas). Buasl-momuHantsel. CBsizu B
OHOIIEHO3E.

Dkoyioruueckue cuctembl (dkocuctembl). IloHstne 00 »3KocucTemMe u
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBOopoT BEIIECTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduueckue (muiieBbie) YPOBHM OKOCHUCTEMbI. [IWIleBble 1€MW U CETH.
OCHOBHBIE TIOKa3aTENd SKOCUCTEMBI: OMomacca, MPOAYKIHS. DKOJIOTMYECKUE
nupamMujibl:  MPOIYKLUMHU, YHUCIEHHOCTH, Ouomacchl. CBONCTBA HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[TpuponHbie SKOCUCTEMBI. DKOCUCTEMBI 03P M PeK. DKOCHCTEMa XBOIHOTO
VI LIUPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOTE€HHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunmBocTH 3kocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanackoro o 6mocdepe. ['paHuiibl, coctaB M CTPYKTypa
ouocdepnl. KuBoe BemecTBO U ero ¢yHkuuu. OcobeHHOCTH OHochepbl Kak
rJ100aJIbHOM JKOCHCTEMBbl. J{MHaMHueckoe paBHOBecM€ M oOpaTHasi CBSI3b B
ounocdepe.

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

YenoredecTBo B Onochepe 3emiin. AHTpONIOT€HHBIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHME PUPOIbI u YeJI0BEYECTBA. Coxpanenue
O1opa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpPABJICHUS MPUPOJHBIMU pEecypcaMd M MX HUCHodb30BaHue. JlocTukeHus
OMOJIOTHMU U OXpaHa MPUPOJIbI.

JdemoHncTpanuu:

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

Tabmumpl u cxemsl: «[lumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbsie coobmiecTBay, «llenu nuTtanusy, «IKoJOTHYECKass TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOrO  Jeca», «buomeHo3 BomoéMa», «ArpoueHo3», «lIpumepHsbie
aQHTPOIIOTEHHBIE  BO3JEUCTBHS Ha Ipupony», «BaxHenmme HUCTOYHMKHU
3arpsi3HEHUs] BO3/lyXa M TPYHTOBBIX BOJ», «[louBa — BakHeIash coCTaBIISIONIAs
ounochepr», «DakTophl Aerpaganuu mnousy», «llapHukoBeliil a3dpdext», «DakTopbl
paIMoaKTUBHOIO 3arpsiz3HeHus: Ouocdeprl», «OO0mas cTpykTypa Ouocheps,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBIN dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdepe», «kKpyropopot a3zora B mpupoze».

O6opynoBanue: Mojelb-anaukanus «TunuuHble OMOLIEHO3bI», TepOapuii
«PacTtutenbHble co00IIeCTBaY, KoJeKIMK «buorieHo3y, «Bpeaurenu BaxHEHIIMX
CEIbCKOXO3SIUCTBEHHBIX ~ KYIbTYyp», Trepbdapuu W KOJUIGKIMUM pPACTEHUH U
KUBOTHBIX, MPUHAJICKAIIME K Pa3HbIM 3KOJOTHYECKHM TpyIaM OJHOTO BUJA,



Kpacnas knura Poccuiickoii ®enepanuu, H300paK€HUs OXPAHSIEMBIX BHJIOB
PaCTEHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMUOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBnuMBalOTCA TpeOOBaHUSA K pe3yibTaTaM
OCBOCHHSI  OOYyYalONUMHUCA TMPOTPaMM  CpPEIHEro oO0Imero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNHMYHOCTHBIX PE3YyJbTATOB OCBOEHUSA mpeameTra «bHosmorus»
BBIJICJICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHHME O0YYaIONUMUCS POCCUUCKON
rpak1aHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPE/ACNICHHUI0, Hajlu4yhe MOTUBAlMM K  OOY4YeHUI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JUYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIUXCS PYKOBOJCTBOBATHCS B CBOCH
JEATEIIbHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIUYME HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHMS MpeameTa «bUOJIorus» JOCTUTAIOTCS B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIIUOHHBIMU POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJACHUSI U CIOCOOCTBYIOT MpOIlECCaM CaMOMO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTUS BHYTPEHHEW TMO3UIUMU JIMYHOCTH, NATPUOTU3MA,
YBaXKECHUS K 3aKOHY U IMPABOIOPSAIKY, YETOBEKY TPyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHUsI, OCPEKHOIO OTHOIIEHUS K KYJbTYPHOMY HAcCleIui0 U
TPpaAULMSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon denepanuu, MpUpOIE U
OKPYKarolIEH cpele.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTO mipeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH 00YJArOIINXCsI pYKOBOJCTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEILHOCTH B MPOIECCE peaM3allii OCHOBHBIX HANpaBICHUN
BOCIIUTATENIBHOU ESITENHLHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIEroCcsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATH B CBOUX JECUCTBUSX HEOOXOJIMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKACHUSAMU, KYyJIbTYPHBIMHU LIEHHOCTAMHU U
COLMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAKHTEIHHOTO
OTHOILIEHUST K MHEHHIO OIMOHEHTOB NpHU OOCYXIECHUU CIOPHBIX BOIIPOCOB
OHOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JNEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHNS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA, YBAXXEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
Ponunou, ropmoctu 3a CBOM Kpau, CBOXO PoauHy, CBOM $S3bIK M KYJIbTYpY,
MIPOLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSTHUKAM MPUPO/IbI,
JNOCTHXEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHUE U
pa3BuTHE OWOJOTWMU, MOHUMAHUS 3HAYE€HHs OMOJOTMM B IO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3amuTte OTeuecTBa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBHM C
TpaguuusaMu HaponioB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAaHUE SMOIUOHAIBHOTO BO3/ICMCTBUS )KMBOW MPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuueckoro BocnuTaAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbSI U
IMOLUOHAIBHOIO 0J1ar0MOTyYHS:

MOHMMAHUE W peanu3amusi 3I0poBOro u Oe3omacHoro oOpasza >KH3HU
(3mopoBOoe  TUTaHWE, COOJIONICHWE TUTMEHWYECKHX TPaBWJI ©  HOPM,
cOaJIaHCUpPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusndeckas
aKTUBHOCTH), OEpPEHKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOI'O OTHOLIEHUS K
coOCTBEHHOMY (DU3UUECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE IEHHOCTH TNpPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30macHOT0 MOBEICHUSI B CUTYAIUSX, YTPOKAIOIINUX 3I0POBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHnoTpeOiIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYypEeHUS1);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIEHHOCTH MacTEPCTBA, TPYIOTIO0HE;

FOTOBHOCTb K AKTUBHOM JEATENIBHOCTA TEXHOJOTHUYECKOW M COLUUAIBHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIBHO
BBITIOJIHSATH TAKYIO I€SITEIbHOCTD;

WHTEPEC K pa3muuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBepuIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U pearr30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O M C€aMOOOpa3OBaHMIO Ha
MPOTSKEHUU BCEH JKU3HMU;

7) 3K0JIOrH4€CKOro BOCIIMTAHMSA:

HKOJIOTHYECKH IE€JIECO00pa3HOE OTHOIICHWE K MPHUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICEHUE YPOBHS JKOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX TMOCJIEACTBUNM IS
OKPYXaroUEen Cpebl;

OCO3HaHUE TI00aTBLHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM U TMyTed uX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUHU
3HaHWST W YMEHUS TMPU PEIICHUH TPoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOJIONIONb30BaHUEM  (COOJIIOICHUE  TMPaBWUJI  MOBEICHUST B MPHUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAaxX, OXpaHy BHJIOB,
IKOCUCTEM, OHOChEphI);



AKTUBHOE  HEMNPUITUE JIEWCTBHM, NPUHOCIIIMX BpEI  OKPYKAIOLIEH
OPUPOAHON Cpele, YMEHHE IPOrHO3UPOBATH HEOJIArONPUATHBIE SKOJOTMYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX TEUCTBUN U NPEIOTBPAILATD HX;

HaJIM4KME PA3BUTOIO HKOJIOTMYECKOTO MBILUICHMS, SKOJIOTUYECKON KYJIBTYPHI,
OIBITA NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTHYECKOMN JESITEIBHOCTH DKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIECTBEHHOM MPAKTHUKU, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YNTATEIbCKOM KyJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE crneuuUuKy OWONOTHH KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBiICHUsT 00 OKPYXAlolleM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YEeIOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH MpodsieM
COXpaHEHUs IIPUPOJHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JAJiIi COBPEMEHHOW IMBHIIM3ALINU:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3/JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  Pa3BUTUS
4eJI0BEYECTBA, IIOUCKA MyTeHW BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
o0OecrieueHust  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAaHUIO TMPHUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAHUW B LEAX
NOBBILIEHUS] OO0IIEH KyJIbTypbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUIMOHAJIBHOM IPaMOTHOCTH OOydarommxcs, GopMupyemoi
IpU U3y4eHUH OUOJIOTHH;

IIOHMMAHUE CYLIHOCTH METONOB ITO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HaHWs MJI1 aHalu3a H
OOBSCHEHUS SBJICHUI OKPYXKAIOLIET0 MUpa U MPOUCXOAUIMX B HEM U3MEHEHMH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAy4HbIX (AKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIBIO ITOJIYYEHHUs JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OHMOJIOTMUYECKUE 3HAHUS IS
pelieHns IpodJieM B PeaIbHBIX )KU3HEHHBIX CUTYALMSX;

OCO3HaHUE ILEHHOCTH HAyYHOM JEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBIISATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa3oBaHnI0, K AaKTUBHOMY IOJyYEHHIO HOBBIX 3HAHUM MO OHONOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ybTaThl OCBOEHMs yueOHOro mnpeamera «buosiorus»
BKJIIOYAIOT: 3HAUYMUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOyYaAIOLIUXCA
MEXIUCHUIUITMHAPHBIE (MEXIIPEAMETHbIE) O0IeHayYHbIe MOHSITUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBJICHHUE, MPOIIECC,
CUCTEMA, HAay4YHbIM (aKT, NPUHIUI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIIEIOBaHUE,  HAONIOIEHHWE, U3MEpPEHHe,  OSKCIEPUMEHT U  JPYTuX),
yHHUBEpCaJbHble Yy4eOHble JeHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHBHBIE,

peryJsiTUBHbIE), oOecreynBaroue (dbopmupoBaHue (yHKIMOHATBHOM
IPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUMH OOy4YaloIMUXCcsi, CIOCOOHOCTh
oOyyaromuxcs UCII0JIb30BATh OCBOCHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PEHYECKUE 3HAHWS W  YHUBEpCaJdbHbIE Yy4YeOHBIC JCHCTBUS B
MO3HABATEILHOU U COLMAIBHOM MPAKTHKE.

MertanpenMeTHble Pe3yJbTaThl OCBOCHMSI MPOrPaMMbl CPEIHEr0 OOIIETro
00pa3oBaHMs TOJKHBI OTPAXKATh:

OBaanenne YHHUBEPCATbLHBIMU yueOHbIMH NMO3HABATEJILHBIMHU
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIU3UpoBaTh  MpolsieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX MOHATUM (BBIACIATh UX XapaKTEpPHbIE NMPU3HAKH, YCTAHABIMBATH
CBSI3U C JIPYTUMH MOHSATUSAMH );

ONpPENCIIATh LENH ACATENbHOCTH, 3a/aBasi NapaMeTpbl W KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI AESTEILHOCTU C TOCTABICHHBIMHU IIEJISIMU;

WCITOJIH30BATh OMOJIOTUYECKHUE TTOHATUS JUIsl OOBsICHEHUS (DAKTOB M SIBJICHUMN
YKUBOW TIPUPOJIBIL;

CTPOUTH JIOTMYECKUE pPACCYXKIEHUsA (MHIYKTUBHBIC, JI€IyKTUBHbBIC, 10
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SIBICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpencTBa TUISt MpEACTaBICHUS
CYILLECTBEHHBIX CBSI3€i M OTHOILIEHUH B M3y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  NPOTHUBOPEUYM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaTeiBaTh IUIaH PEIICHUs MPOOJIEMbl ¢ YUETOM aHaIN3a HMMEIOIIUXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B EATEILHOCTh, OLIECHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JEATENIbHOCTH;

KOOPAMHUPOBaTh M BBIMOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE IPU PEUICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe MCCJIEI0BATEIbCKHE 1eiiCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEJILHOMY TMOMCKY METOJIOB PEIEHUs MPAKTHUECKUX 3324, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

UCIIONIb30BaTh pa3jHyYHble BUABl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TPUMEHEHUI0 B Y4EeOHBIX
CUTYallUsX, B TOM YUCJIE MPH CO3JaHUH YUEOHBIX U COLUATbHBIX IPOEKTOB;

(dopMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHSITUSMHU M METOJIaMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 00pPa30BATEIBHOMN
NESTEIIbHOCTH U KU3HEHHBIX CUTYAIIHIX;

BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M W aKTyaJM3UPOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peUIeHHs, HAaXOAWTb ApTyMEHThI AJs J0Ka3aTeIbCTBA
CBOMX YTBEPXICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBII OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHANTBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAHHSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JACTH
KHU3HENIEeATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIE MOJIXOJbl U PEIICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanuei:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOUYHUKAX MHPOpPMALUU (TEKCTe yueOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHTeparype, OWOJIOTHYECKUX CIIOBApsAX W
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHanM3upoBaTh



UH(OPMAITUIO PA3TNYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, He0OOXOAUMOMN JJIsSI BBIMTOJHEHUS YUEOHBIX
3ajay;

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

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMaJbHYI0  GoOpMy  MpeACTaBICHUS
ouosiornyeckor uHpopmaiuu (CxeMbl, Tpa@uKku, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
H Apyroe);

UCIIONIb30BaTh HAy4YHBIM fA3BIK B KayecTBe CpeAcTBa mpu padoTe ¢
ouosiornyecko uHQoOpMaIrMen: TPUMEHATh XUMHUYECKHe, (QU3HYEeCKue U
MaTE€MaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCIIONIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAaclO3HAaBaHWSA W 3aUTHl  WH)OpMaIuH,
nH(pOpMAIIMOHHON 0€30MaCHOCTH JTMYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

1) oO61enme:

OCYIIECTBIISITh KOMMYHHUKAITUHU BO BCeX cpepax )KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe WJIU JIUCKYCCHM MO CYHIECTBY OOCYXIaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBIMIOJIHEHUS MpeiaraeMoun
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3MUIMH JIPYTUX YYaCTHUKOB
JIMajiora Wik JUCKYCCHH);

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

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIICHUS M B3aUMOJICUCTBHS, MMOHUMATh
HaMEpEHUS IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS,;

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

2) coBMecTHasl 1eSITeIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIANBUIYAJTbHON
paboThI MpH PEIICHUU OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (OPM B3aMMOIEHCTBUSI PU PEIICHUH YUeOHOU 3a/1auu;

BBIOMpPATh TEMAaTUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOMIMX
WHTEPECOB M BO3MOYKHOCTEH KaXKJIOTO WieHA KOJUICKTUBA;



IPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacmnpenenatb pojiid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXXIaThb pE3yJIbTaThl
COBMECTHOI pabOThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHKA KOMAHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

IIpe/iaratb HOBBIE IIPOEKTHI, OLEHMBATh MWJAEH C TO3ULUHAA HOBH3HBI,
OPHUTHHAIIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

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

OBJafeHre YHUBEPCAIbHBIMY PeryJasSTUBHbIMU ACHCTBUSAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIs BBIABICHHUS TpoOJIeM U HX
pelieHus B )KU3HEHHbBIX U YU€OHbIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIIKax IO OTHOLICHMIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
npo0semMbl, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa3oBaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pEIIeHHs MpoOJeMbl ¢ y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYaLIMSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEeILICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKOW HPYyIULUU B
pasHbBIX O0JacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIN H
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

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

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX INPOLIECCOB, HX PE3YNbTATOB U
OCHOBaHM, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JJI1 OLEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMEThb OILIEHMBATh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaIU3€ pe3yJbTaTOB
NEeATEIbHOCTH;

3) npuHsiTHe ce0s U APYTHUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTUBBI M apryMEHTbl JPYIMX IpU aHaIu3e pe3yJbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

ITpenmeTrHble pe3ynabTaThl OocBoeHUs nporpamMMmel COO mno Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeamera «buonorusny
HAy4YHbIC 3HAHUSA, YMEHUS U CHOCOOBI IEUCTBUN MO OCBOCHMIO, MHTEPIPETAIINH U
IpeoOpa30BaHUIO 3HAHUM, BUIBI JEATEIBHOCTH IO MOJIYYEHHI0 HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUI B Pa3iMuYHBbIX Y4E€OHBIX CUTyalUsX, a TaKXKE B PEaJIbHBIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX C Ouosornei. B mporpamme mnpenMeTHble
pe3yabTaThl IPEICTaBICHbI 10 TOJaM 00yUYEeHHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro mpeamera «buomorus» ¢ 10
KJlacce I0JKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HayYHOTO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHM COBPEMEHHOIH €CTEeCTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAyYHOI'O MHPOBO33PEHHMS, O BKJIAJE POCCUICKHUX WU
3apyOeXKHBIX Yy4YEHBIX-OMOJIOrOB B pa3BUTHE OHOJOTUH, (YHKIHMOHATHHOU
IPaMOTHOCTH Y€JIOBEKA /ISl pELICHMs )KU3HEHHBIX 33]1a4;

YMEHHME PACKPBIBaTh COAEpKAHME OMOJIOrMUECKUX TEPMHHOB M IOHSITHIA:
KU3Hb, KJETKa, OpraHu3M, MeTabosu3M (0OMEH BELIECTB M IMpPEeBpaIICHHE
JHEPrUMr), TOMEOCTa3 (CaMOperyJssilys), YPOBHEBAs OPraHU3aLMs JKUBBIX CHCTEM,
CaMOBOCIIPOU3BEACHUE (PEIIPOTYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTD, POCT U
pa3BUTHE;

YMEHHME H3j1araTb OWOJIOTMYECKHE TEOopuu (KJIETOYHasg, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJibHas JIOTMa MOJIEKYJIsIpHON Ouosorun), 3axonsl (I
Mengens, T. Moprana, H. 1. BaBusnosa) u yuenus (o meHTpax MHOroo0Opasus u
MPOUCXOXKIECHUs KyJIbTYpHBIX pactenuii H. V. BaBuioBa), onpeaensaTs TpaHUIIbI
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJaJIeTh METOIaMU HAYYHOT'O MO3HAHUS B OMOJIOTUU: HAOIIOICHNUE U
ONMCAHUE JKHUBBIX CHCTEM, IMPOLIECCOB U SIBJIECHUM, OpraHU3alys U NPOBEIECHUE
OMOJIOTMYECKOTO  HDKCIIEPUMEHTa,  BBIABIDKEHHWE  THUIOTE3bl,  BBISABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIYyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOJYYECHHBIX



pe3yabTaTOB, MCMHOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU MOJTYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICIATH CYHIECTBEHHBIC MPU3HAKA BHUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB U IIPEBPALIEHUS 3HEPIUU B KIETKe, (pOoTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMEeHa, XEMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHs, WHIUBUAYaJIbHOTO PpA3BUTHUA OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh IOJIyYEHHbIE 3HAHUS U1 OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI MPUHATUS NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KHU3HU C IeJbpl0 oOecreyeHus Oe30M1acCHOCTH CBOEro 3/I0pOBbSl U 30POBbS
OKPY’KAIOIIMX JIFOEH, COOII0IEHNs HOPM I'PaMOTHOTO TIOBEICHHUS B OKpPYKaroIIen
IPUPOJHON cpene, NMOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTH)KEHUN
COBpPEMEHHOM  Ouosormu U OMOTEXHOJOTMH i1 PalUOHAJIbHOTO
PUPOIOTIOIB30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEHETHYECKHe 3aJaud Ha MOHO- H
OUTUOPUIIHOE CKpEIIMBAaHUE, CLEIJICHHOE HAacJIeI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPH/IHOTO CKpEIIMBAaHMs IS MIpeICKa3aHUsl HACJIEJOBAHMS MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOPHBIE M MpPaKTHYECKHEe pPadOTHI, COOIIOAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHME KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OPMALIUIO
OMOJIOTMUYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYI0 IICEBJOHAYYHbIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBAa MACCOBOM MH(OpMaLMK, HAYYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HMCCIEIOBaHUNH B OMOJIOTHH,
MEAHUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE INHCbMEHHBIE U YCTHbIE COOOIIEHMUS,
0000111251 OMONOTMUYECKYI0 MH(POPMALMIO U3 HECKOJIBKMX HUCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHATUHHBIN arnmapar OMOJIOTHH.

[IpenMeTHbIie pe3yabTaThl OCBOEHUS ydeOHoro mpeamera «buonorus» ¢ 11
Kjlacce JOIKHBI OTPAXKaTh!

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HAHHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCHUMCKUX U
3apyOeXHBIX Yy4YEHBIX-OMOJIOrOB B pa3BUTHE OHOJOTUH, (YHKIMOHATHLHOU
IPaMOTHOCTH Y€JIOBEKA JIJIsl pELICHMsI )KU3HEHHBIX 33]1a4;

YMEHHME PACKPBIBATh COAEpKAHME OMOJIOIMUYECKUX TEPMHHOB M IOHSITHIA:
BUJ, TIONYJIALNSA, FeHO(OHA, dBOIIOLMS, ABWKYIINE CUJIbI ((DaKTOPbI) IBOJIIOLINY,
IPUCIIOCOOTICHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJIOTHUECKHE (PaKTOPHI,



IKOCHUCTEMa, MPOAYICHTHI, KOHCYMEHTBI, PEIyIEHThl, UEeNH IMHTaHUS,
AKOJIOTHYECKas pamMua, OMoreonenos, onocdepa;

yMEHUE Wu3JaraTb OWOJIOTHYECKHE TeopuH (dBOJIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHs DBOJIONHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoiactBa K. M. Bbopa, uepemoBaHusi TJaBHBIX HANpaBICHUA U
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. . Bepnanckoro),
OTIPENeNSITh TPAHUIIBI HX PUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OMOJIOTUHN: HAOIIOACHHUE U
OMHMCAaHUE JKUBBIX CHUCTEM, IMPOIIECCOB W SBJICHHIA, OpPTaHU3AlMs W TPOBEACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBIDKCHHWE  THIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKIy HUCCIICAYyEeMBbIMU BEIUYMHAMH, OOBSICHEHUE IOy4EeHHBIX
pe3yJIbTaTOB, MCIIOJB30BAHHBIX HAYYHBIX TOHSTHH, TEOPUH W 3aKOHOB, YMCHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE MPU3HAKH CTPOSHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, TMOMYJSAIHUNA, MPOAYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeoEHO30B W JKOCHUCTEM, OCOOCHHOCTM TMPOILECCOB: HACIEACTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsI, MPUCIOCOOICHHOCTH
OpPTaHW3MOB, JEWUCTBUSA DJKOJOTHYECKMX (PAKTOPOB HA OpPTraHU3MBI, TEpeHOoca
BEIIECTB M TIOTOKAa DHEPTMH B JKOCHCTEMax, aHTPONOTECHHBIX HM3MCHCHHHA B
IKOCHUCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB M OHMOTCOXUMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSThH TMOJIyYeHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHYECKUX
IIPOIIECCOB W SIBJICHHM, /IS MPUHATHS MPAKTUUECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBS
OKPY’KaIOIIHX JFO/ICH, COOIIO/ICHHSI HOPM IPAMOTHOTO TIOBEJICHHUS B OKPY>KAIOIICH
NPUPOAHON cpelle, MOHMMAaHWE HEOOXOIUMOCTH WCIHOJIb30BAHUS JIOCTHIKCHHIA
COBPEMEHHOW OMOJIOTHH /ISl PAllMOHAIBHOTO TPUPOIOTIOIH30BAHMS;

YMEHHE pelIaTh dJIeMEHTapHble OMOJOTHMYECKHEe 3a7aud, COCTABIIATH CXEMBI
MEPEHOCa BEIIECTB U IHEPTHUH B IKOCHUCTEMAaX (1IN MUTAHUS);

yYMEHUE BBHINONHATH Ja0OpaTOpPHBIE W MPAKTHYECKHE pPadOThI, COOIIOAATH
npaBuiia Ipu padoTe ¢ yueOHBIM U Ta00OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETHPOBATH HHOOPMAIIHIO
OHMOJIOTHYECKOTO  COJCP)KAHMS, BKJIIOYAIOIIYIO T[ICEBIOHAYYHBIC 3HAHUA W3
Pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MacCOBOW MH(OPMAIINHU, HAYYHO-IOMYIISIPHBIE
MaTepualibl),  pacCMaTpUBaTh  [JIOOAIbHBIE  JKOJIOTMYECKHE  MPOOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3HUIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MONIOTHUYECKYI0 HHPOPMAITUIO U3 HECKOJBKUX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN armapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
HanMeHoBaHHe pPa3aesioB H TeM nu(ppoBLIe
Ne n/m P Konrpoabnbie IIpakruueckue (mudpp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI
pecypchbl
Bbu6nmuoreka [JOK
! buonorus kax nayka 2 05 https://m.edsoo.ru/7f41¢292
2 JKuBBIle cucTeMBI M NX OpraHu3aIfs 1 bubmorexa LHOK
p H https://m.edsoo.ru/7f41¢292
3 XUMHUYECKHUH COCTaB U CTPOCHUE KIIETKU 8 1 bubmmnorexa IOK
p https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 FKHM3HEACATENBHOCTS KIICTIH 6 https://m.edsoo.ru/7f41¢292
5 PazmHOXEeHME M HHIMBUyaIbHOE Pa3BUTHE 5 1 bubanorexa HOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTH M N3MEHYNBOCThH g 15 Bbu6nmuoreka [JOK
OpPraHU3MOB ’ https://m.edsoo.ru/7f41¢292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
C3CPBHOC Bpemit https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Ne ni/m Kontpoabnbie  IIpakTnueckue
NMpOrpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Bbu6nuoreka [JOK
! IBOIMOIHORHAs OHONOrHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEeHME U pa3BUTHE )KU3HU Ha 9 0.5 bubmmoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 OprasusMEl ¥ OKpysKarolas cpeaa 5 1 bubmorexa HOK
p pyraomas cpea https://m.edsoo.ru/7f41cc74
Bbu6nuoreka [JOK
4 Co00111eCTBa U DKOJIOTTUYECKUE CUCTEMBI 9 hitps://m.cdsoo.rw/7f41 cc74
Bbu6nuoreka [JOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosanuecTBo 4acon DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
bubmunoreka LIOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA JKUBOM TPUPOJIBI.
[IpakTuueckas padora Ne 1
2 «cnonb3oBaHue pa3IuYHBIX 1 0.5 bubmorexa [IOK
P ' https://m.edso0o.ru/863e6122
METOJIOB MPU U3YUYEHUU
OHOJOTHYECKIX 0OBEKTOB
3 buonornueckue cucrempl, IPOLECCHI 1 bu6nuoreka [IOK
U UX U3y4YEHUE https://m.edsoo.ru/863e6564
4 XuUMHYECKUM cOCTaB KJIeTKH. Boya u 1 bubnuoteka [JOK
MHUHEPAIBHBIE COIN https://m.edsoo.ru/863e674¢
but6mmoreka [IOK
5 b .C 0 1
CITKH. LOCTAB 1 CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHTBI — OHMOJOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 0.5 bu6nuoreka [IOK
KaTaJIUTUYECKON aKTHBHOCTH ’ https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMIIIa3bl
WM KaTaa3bl)»
but6mmoreka [IOK
7 v I 1
[JICBOJIBL. IHITHABE https://m.eds00.ru/863¢6870




but6mmoreka [IOK

8 Hyxnensosie kucotst. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u meTonsl u3y4eHus bu6nuorexa [IOK
kieTku. Knerouynas reopus https://m.edsoo.ru/863e6e88
10 Krerka kak memocTHas KuBas
cucreMa
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«M3y4yeHne cTpoeHus KIETOK bubmunoreka LIOK
11 pacTeHui, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.1u/863e6ff0
OakTepuil 1o MUKPOCKOTIOM Ha https://m.edsoo.ru/863¢e716¢
TOTOBBIX MHUKpOTIpETapaTax u ux
OTIFICAHUE»
but6mmoreka [IOK
12 OOMEH BELIECTB WK META00IN3M hitps://m.edsoo.rw/863¢766¢
but6mmoreka [IOK
13 Porocumres. XemocuHTes https://m.eds00.ru/863¢7¢98
N but6mmoreka [IOK
14 Onepretieckuii 0Omen https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN 1TUKI KIETKH. Jlenenue
KJeTku. Muto3. JlabopaTopHas
15 pabota Ne 3 «HabmoneHue Muto3a B 0.5 bubmorexa [IOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIIKa JIyKa Ha
TOTOBBIX MUKPOTIpEIapaTax
16 buocunTe3 Oenka. Peakus bubnuoteka [JOK
MaTpUYHOIO0 CUHTE3a https://m.edso00.ru/863e¢796¢
bubnuotexa [JOK
17 Tpaucnsius — OuocunTe3 Oenka hitps://m.c dsogm 18636 796e
18 Hexnerounsie popmbl )xu3HU — bubmuoteka [JOK




BUPYCHI

https://m.eds00.ru/863¢7540

bubmunoreka LIOK

19 DopMBI Pa3MHOXKEHUS OPraHU3MOB https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831¢
. bubmoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
)1 JlaboparopHas pabota Ne 4 0.5 bubmmoreka [JOK
«M3yueHne CTpOeHUS MOJTOBBIX https://m.edso0o.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
2 WHauBuayanbHOe pa3BUTHE Bu6muotexa [JOK
OpPraHU3MOB https://m.edsoo.ru/863e8436
7 I'enetnka — Hayka o bu6nuoreka [IOK
HACJICACTBEHHOCTHU U U3MEHUYHUBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTH HACTIEAOBaHUS
24 MPU3HAKOB. MOHOTHOpUTHOE bubmorexa [OK
https://m.eds00.ru/863¢8878
CKpEIINBaHHE
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fesaBHI::Hilqoro HaiJ'II:,I[OBaHI/ISI buGnnorexa LIOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOe Hacae10BaHUE
npu3HakoB. JlabopaTtopHas paboTa
26 Ne 5 «M3yuenue pe3ynbTaToB 0.5 bubmmoreka [JOK
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.eds00.1u/863e8¢60
CKpelIMBaHus y Ap0o30( bl Ha
TOTOBBIX MUKPOMIpETapaTax
27 I'eneruka nmona. HacnenoBanue bubmoreka [IOK




IMPU3HAKOB, CHCIIVICHHEBIX C ITI0JIOM

https://m.edso00.ru/863e¢8c60

N3menuyuBocts. HeHacnencTBeHnas
W3MEHYHBOCTh. JIJabopaTopHas

)3 pabora Ne 6. U3yuenue 1 0.5 bubnmoreka [JOK
MOAU(PUKAITMOHHONW U3MEHYHBOCTH, https://m.edsoo.ru/863¢8efe
MOCTPOCHUE BapHALIMOHHOTO Psia U
BapUALlMOHHON KPUBOI»

HacnencrBennast "3BMEHYMBOCTb.

79 JlaboparopHnas padota Ne 7. 1 0.5 bubnmoreka [JOK
«AnHanu3 MmyTarui y 1po30¢uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»

bubmunoreka LIOK

30 Peneruia wenoseka ! https://m.edsoo.ru/863e8d78
PeseprubIil ypok. O60011eHIE TIO

31 TeMme «HacnencTBeHHOCTE U 1
U3MEHYUBOCTb OPTraHU3MOBY

Bbubmunoreka LIOK

32 (Cenexuua kak Hayka u npouece ! https://m.edso0o.ru/863e92 14

13 MeToap! 1 TOCTHIKEHHS CEJIEKITNH 1 bubmunoreka LIOK
pacTeHui 1 )KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexnonorus kak orpacipb 1 bu6nuoreka [IOK
NPOU3BOACTBA https://m.eds00.1ru/863e¢9336

OBIIEE KOJIMYECTBO YACOB I10 14 4

I[TPOIT'PAMME




11 KJIACC

KosanuyecTBo 4acon DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
1 OBOJIIOLMS U METOJIBI €€ N3YUECHHUS 1 buommorexa LIOK
H g yi https://m.edsoo.ru/863ea20e
) HcTopus pa3BuTHS NpeCTaBICHUN | Bu6muotexa [JOK
00 3BOJIIOINH https://m.eds00.1u/863e9570
bubmunoreka LIOK
M 1
3 HKPOIBOTORIA https://m.edsoo.ru/863e9cle
[Momynsaus Kak 3eMeHTapHast
eIMHUIIA BUJA U HBOJIOIHH.
4 H):;60 ];TO HHaSI abota Jﬁo 1 1 0.5 bubmmorexa LIOK
pATOpHaR p B ' https://m.eds00.ru/863e¢99c6
«CpaBHeHHE BUIOB I10
MOP(}OIOrHUecKOMY KPUTEPHIOH
5 JIBMOKyIIHe CUiIbl (37IEMEHTapHBIE | bubnmoreka [JOK
(baxTOpBbI) IBOIIOLUU https://m.edsoo.ru/863e9da4
but6mmoreka [IOK
E i 0TO 1
6 CTCCTBEHHBI OTOOP 11 €r0 (pOpMEI https://m.edsoo.ru/863e¢9ed0
Pe3ynbTaTe! 3B0OMIOLMY:
MPUCIIOCOOJICHHOCTh OPraHU3MOB U
. BU000pazoBanue. JlabopaTopHas 1 0.5 bubnmoreka [JOK
pabota Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpTaHu3Ma U eé
OTHOCHUTEJILHOTO XapaKkTepa»
Hanpasnenus u nytu bu6nuorexa [IOK
8 1
MaKpO3BOIIOLHH https://m.edsoo.ru/863e9cle




9 HeobOpatumocTs 3BOIIONNH
10 WcTopust xxu3HU Ha 3eMIIe U METOIBI
e€ U3yyeHust
1 I'nnoressl NPOUCXOKIACHUS KUZHU bu6nuorexa [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazBuTune xu3Hu Ha 3eMJie 1o Apam U bubnuotexa [JOK
IepuoIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbl BOTIOIUU
PacTUTETBHOTO U KUBOTHOTO MUPA.
13 [IpakTuueckast padbora Ne 1 0.5 bubmmoreka [JOK
«M3y4yeHne UCKOMMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUTCKITHSIX
14 CoBpeMeHHas cuctema bubnmoreka [JOK
OpPTaHUYECKOTO MHpa https://m.edsoo.ru/863ea48e
15 DBOJTIONHS YeJIOBEKa (aHTPOIIOTEHE?) bubmorexa [IOK
https://m.edsoo.ru/863eac2c
16 JBrxyuiie cuibl ((aKTopbl) Bu6muotexa [IOK
aHTPOIIOTEeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH 3BOJIOLNU
4eloBeKa
18 YenoBeueckue packl U IPUPOIHbIE bubmmoreka [JOK
ajarTaly YeJoBeKa https://m.edsoo.ru/863caca2
PesepBHeIit ypok. O6001ICHNE TTO
19 TeMe «BO3HUKHOBEHME U pa3BUTHE
YKU3HU Ha 3eMiie»
20 DKOJI0rus Kak HayKa
21 Cpensl 00uTaHUS U DKOJIOTHICCKHE but6mmoreka [IOK




(hakTophI

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

AOGuotnueckue haKTophL.
Jlabopartopnast pa6ota Ne 3.
«Mopdonoruyeckne 0COOEHHOCTH

. but6mmoreka [IOK
22 pacTeHUH U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburtanusy. JlaboparopHas pabora
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bu6mmoreka [IOK
23 buorureckue paxroper https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
nonyisiiuu. [Ipaktuueckas pabora
24 Ne 2 «IToacu€T mioTHOCTH 0.5
TOMYJISIIIAIA Pa3HBIX BUIOB
pacTeHuin»
)5 Coo01iecTBa OpraHu3MOB — bu6nuoreka [IOK
OHOIIEHO3 https://m.eds00.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubmoreka [IOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTENIN IKOCHUCTEMBI.
27 DKOJIOTHYECKUE TUPaAMUJIbIL. bubmmorexa IOK
. https://m.edsoo.ru/863¢b5fa
CsoiicTBa 3xocucreM. Cykueccus
28 [Ipupoanbie 3KOCUCTEMBI
29 AHTpPONIOT€HHBIE YIKOCUCTEMBI
30 buocdepa — rnobanpHas bu6muorexa [IOK
AKOCHCTEMA 3eMJTH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubmmoreka [JOK

ounocdepsl

https://m.edso0.ru/863ebd16




32 UYenoseuecTBo B Omochepe 3eminu 1
13 CocyiiecTBoBaHUE TPUPOIBI U 1 bubmmoreka [JOK
YeII0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O0001IEHHE TEMBI
34 «Co00111ecTBa 1 3KOJIOTUIECKHE 1
CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 14 ’5

[NPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KJTIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeIHero 001mero 00pa3oBaHus

CdopMUpOBAaHHOCTh 3HAHMK O MECTE M POJM OUOJOTHU B CHUCTEME
HAYYHOTO 3HaHMS €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJI/Ie POCCUHCKUX U 3apyOCKHBIX Y4EHBIX-OMOJIOTOB B Ppa3BUTHE
Ononornn; (QyHKIMOHAIFHONW TPAMOTHOCTH YEJIOBEKa JUIS PEIICHHUS

JKU3HCHHBIX 3aJa4

YMeHue packpbiBaThb COJIep)KaHUE OHOJOTHYECKUX TEPMUHOB U
MOHATHIA: KU3Hb, KIIETKA, OpraHu3M; MeTabonmmn3m (0OMEH BEIIEeCTB H
MpEeBpaIleHNe JHEPrHH), TOMEOCTa3 (CaMOpEryJsIus), YpOBHEBas
OpraHM3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHHE (PErpOTyKIus),

HACJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

VYMeHue uznaratb OMOJIOrMYECKHE TEOPHH (KJIETOYHAsi, XpOMOCOMHas,
MyTarmonHas), 3akonbl (I'. Menaens, T. Moprana, H.1. Basusnosa) u
yueHHus: (0 IIEHTpax MHOTrooOpas3usi M TNPOUCXOXKICHHUS KYIbTYPHBIX
pactenuii H.J1. BaBuinosa), onpenenars rpaHuilbl UX IPUMEHUMOCTH K

KUBBIM CUCTEMaM

YMeHue BIaAeTh METOJaMU HAYYHOTO TIO3HAHHWS B OHOJOTHUH
(HaOnrofeHre M ONKMCAHUE JKUBBIX CHCTEM, IPOILIECCOB U SIBJICHMIA;
OpraHM3alusi W MpoBeJeHHE OHOJOTHYECKOr0  SKCIEPUMEHTA,
BBIJIBU)KEHHWE  TUMOTE3bl;  BBISIBIIEHUE  3aBUCUMOCTH  MEXIY
UCCIIEyeMbIMU BEJIMYMHAMH, OOBSICHEHHE MOJyYEHHBIX PE3yJIbTaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHSATHH, TEOpHil W 3aKOHOB; YMEHHE

ACJIaTh BBIBOJIbI HA OCHOBAHUU MMOJTYYCHHBIX pe3yanaTOB)

VYMeHue BBIACIATh CYIICCTBEHHbIC TMPH3HAKH BHPYCOB, KIETOK
MPOKApUOT H© JYKApUOT, OJHOKIETOYHBIX K MHOT'OKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTH TMPOILIECCOB OOMEHa  BEIIeCTB U
OpEBpAIICHHs] SHEPTUU B KIETKe, (POTOCHHTE3a, IUIACTHYECKOTO W
IHEPreTUYeCKOro  OOMEeHa,  XeMOCHHTE3a,  MHUTO3a,  Melo3a,
OIJIOAOTBOPCHUA, PAa3MHOXKCHUA, WHIUBUAYAJIbHOTO Pa3BUTHA

opranusMa (OHTOTEHE3)




YMenune MMPUMCHATH IMMOJIYYCHHBIC 3HaHHuA JIIsL 00BsACHEHNS

OMOJIOTUYECKHUX MPOIECCOB U SIBICHUM, JJISI MPUHSATHUS MPAKTUICCKUX
perieHui B MOBCETHEBHOM JKM3HU B IIEJISIX 00ecredeHus: 0€301acHOCTH
CBOETO 3/IOPOBBS U 3JI0POBBS OKPYKAIOIIHMX JIFOJICH, COOJIIOICHHUS HOPM
rPaMOTHOTO  TOBEJCHUS B MIPUPOTHOMN

OKpYyKaroleun cpene;

ITIOHUMAaHHEC HGOGXOI[I/IMOCTI/I HUCIIO0JIb30BaHUA I[OCTI/I)KGHI/Iﬁ

COBPEMEHHOW OMOJOTMHM W OHOTEXHOJIOTHH Il PAIMOHAIBHOTO

MIPUPOIONOIB30BAHUS

YMeHne pemarb 3JIeMEHTapHbIe T'€HETHYECKHE 3aJadyd Ha MOHO- U
IUTUOPUIHOE CKpEIIMBaHKE, CICIICHHOE HACJIEIOBAHUE; COCTABISATH
CXeMBl ~ MOHOTHOPHIHOTO

CKpCIIUBaHUA JJIsA MMpCaACKa3aHuA

HACJIEA0BAaHMS IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJHATH JIa0OpaTOpHbIE M NpPAaKTUYECKHE padoTHl,

coOmroiaTh mpaBWja TpH padboTe ¢ ydeOHBIM | JIaOOPaTOPHBIM

o0opyIoBaHUEM

YMeHue KpUTHYECKH OLIEHWBATh W MHTEPHPETUPOBATH MH(OPMALIUIO
OMOJIOTMYECKOT0 COJEpKaHusl, BKIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX ucTouHNKOB (CMU, Hay4dHO-TIONYJIsIpHBIE MaTepHalbl);
STHYECKHE AacMeKThl COBPEMEHHBIX WCCIEAOBAaHUI B OHOJIOrHUH,

MeauIyHe, OMOTEXHOIOTHI

10

YMeHne co3iaBaTh COOCTBEHHBIC TUCHbMEHHBIC U YCTHBIE COOOIICHUS,
000011ast OMOTOTUUECKYIO MH(OPMAITUIO M3 HECKOJBKUX MCTOYHUKOB,

rpaMOTHO HUCIIOJIB30BATh MOHSITHHHBIN arrapar OMOJIOrUHU

11 KJTACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero o0pa3oBaHusi

CdopmupoBaHHOCT 3HAHUW O MECT€ U POJH OHOJIOTUM B CHCTEME
HAYYHOTO 3HaHMS €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAyYHOH KapTHHBI MHPAa W HAYYHOTO MHUPOBO33PEHHS; O
BKJI/Ie POCCUHCKUX U 3apyOCKHBIX Y4EHBIX-OMOJIOTOB B Ppa3BUTHE
O6uosiorny; (PyHKIIMOHAIBHOW TPAMOTHOCTH YEJIOBEKAa Ui PEIICHUS

JKU3HCHHBIX 3aJa4

YMeHue packpblBaTh COJEpKAHHWE OWOJIOTUYECKUX TEPMHHOB U

MOHSATUN: BUJI, TOIYJSIUSA, TeHO(OH, SBOJIONMS, IBWKYIIHUE CHIIBI




(paxropsr) IBOJIIOLINH, MPUCTIOCOOTICHHOCTD OpraHHU3MOB,
BU1000pa3oBaHue, HKOJIOTUYECKUE daxTopsl, HKOCHUCTEMA,
OPOXYLEHTBl,  KOHCYMEHTBI,  PEOyHEeHTHl,  [ENH  [HUTaHH,

AKOJIOTHYECKasl MUpaMuia, OruoreoreHo3, ornochepa

VYMeHue uznaraTb OMOJIOTHYECKUE TEOPUU (IBONIOLMOHHAS Teopus Y.
JlapBuHa,  CHHTETHYeCKass  TEOpUs  OSBOJIIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3aponsimieBoro cxonacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasieHud u myrei sBommonuu A.H. CeBepriosa, yueHus o
omochepe B.M. Bepnamckoro), ompenensiTh  TPaHUIBl  HX

IMPUMEHUMOCTH K ) KUBBIM CUCTEMaM

YMeHne BIageTh METOJaMH HAyYHOTO TO3HAaHUS B OHOJIOTHH
(HabnroficHWEe W OMKCAHUE >KUBBIX CHCTEM, IPOIECCOB U SIBICHMIA,
OpraHm3aiysi W TMpOBEAEHUE OMOJOTHYECKOTO  JKCICPUMEHTA,
BBIIBMIKCHHUE  THUIIOTE3BI; BBISIBIICHUE  3aBUCUMOCTH  MEXIY
WCCIEAyeMbIMUA BETUYMHAMH, OOBSICHEHHE TIOJYUYCHHBIX PE3YIhbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX IOHSATUH, TEOPUM M 3aKOHOB; YMEHHE

ACJIaTh BBIBOJAbI HA OCHOBAHUU MMOJTYYCHHBIX pe3yanaT0B)

YMenune BBIACTATH CYHICCTBCHHBIC IIPpU3HAKU CTPOCHUA
OMOJIOTUYECKUX  OOBEKTOB:  BHJIOB, MOMYJISAIMNA, MPOAYIEHTOB,
KOHCYMEHTOB,  PCIYIICHTOB,  OHOTCOIICHO30B U  DKOCHCTEM;
OCOOCHHOCTH HPOIIECCOB HACJIC/ICTBEHHOM U3MEHYUBOCTH,
€CTeCTBEHHOTO 0TOOpa, BHI000pa30BaHuUs, MPUCTIOCOOIEHHOCTH
OpPTraHU3MOB, JCHCTBUS HKOJOTHYECKUX (PAKTOPOB HA OpPraHU3MBI,
HEepPEeHOCa BEIIECTB U MIOTOKA SHEPTUH B IKOCHCTEMAX, aHTPOIIOTCHHBIX
U3MCHECHUI B 9KOCUCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa BEIIECTB U

OMOTCOXMMHYECKHX IIUKIOB B Onochepe

YMmenune MMPUMCHATH IMMOJIYYCHHBIC 3HAaHUA JJIA OG’bHCHeHI/IH
61/IO.HOI‘I/I‘IGCKI/IX nponeccoB u HBHGHHﬁ, AJI TIPUHATUSA TPAKTUYCCKUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIEJsAX o0ecreueHus: 6€30MacHOCTH
CBOETO 3/I0POBbsSI U 3JI0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOIIOIEHUS HOPM
rPaMOTHOTO  MOBEAEHUA B  OKPYXAOIIEH NPUPOAHOU  CpEAE;
IIOHMMAaHUC HGOGXOI[I/IMOCTI/I HUCITOJIb30BaHUA I[OCTI/I)KGHI/II\/'I

COBPEMEHHOM OMOJIOTHH AJIs1 PALIMOHAIBHOTO IPUPOIOTIOIH30BAHUS

YmMmenue peuiaTtb 3JICMCHTAPHBIC OHOJIOTHYECKUE 3aaa4u, COCTaBJIATHb

CXEMBI IIepeHOoca BEIIECTB U SHEPTUU B IKOcHcTeMax (LN MUTaHNs)

YMeHHe BBIONHATH JIA0OpPAaTOpHBIE H  TPAKTUYECKHE pPadoTHl,
coOmoaTh TpaBuja Tpu padboTe ¢ y4eOHBIM H Ja0OpPaTOPHBIM

o0opynoBaHueM




YMeHHe KpUTHUYECKH OLIEHMBATh M HMHTEPIPETUPOBATh MH(OPMAIUIO
OMOJIOTUYECKOTO CO/IepKaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHMS

13 pa3nuHbIX UCTOYHUKOB (CMMU, Hay4dHO-TIONYJISIpHBIE MaTepUaIb);

? paccMaTpuBaTh ro0anbHBIC 9KOJIOTUYECKUE POoOIEMBI
COBpEMEHHOCTH, (hOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3naBath COOCTBEHHBIE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS,
10 0000111ast GMOIOTHYECKYIO0 HH(POPMAIIHIO U3 HECKOJIBKHX HCTOYHHKOB,

IPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmapat OHOJI0TUI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

buonorus xak Hayka

1.1

buonoruss — Hayka o uBoW mpupozae. Pons Ouomormu B QopmMupoBaHUHU

COBPEMEHHOW Hay4YHOI KapTHHBI MUpa. CucTeMa OHOIOTHYECKUX HAYK

1.2

MeToapl MO3HaHUS KUBOW MpUpPOAbl (HAOIIOJEHHE, SKCIIEPUMEHT, OMHCaHUE,
U3MEpeHue, KiIacCUpUKaMs, MOJCIUPOBAHUE, CTaTHCTUYecKas o0paboTka

JTAHHBIX )

JKuBEBIE CHCTEMBI U UX opraHu3anus

2.1

Kusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust Ouonoruu. CBOHCTBa

OMocHucTeM M UX pazHooOpasue

2.2

YpoBHM OpraHuzalu OHOCHUCTEM: MOJICKYJISIPHO-TEHETHYECKUH, KIIETOYHBIH,

OpraHU3MEHHBIN, TONYJISIIMOHHO-BUI0BOM, SKOCUCTEMHBIN, Oroc(epHbIi

XHUMHUYECKUH COCTaB M CTPOCHUE KIIETKU

3.1

XWUMUYECKUH COCTaB KJIETKU. XHUMHUYECKHUE DIJIEMEHTHI: MaKpOAJIEMEHTHI,
MUKpOdJeMeHThl. Boma u  wmuHepanbHple BemecTBa. DyHKIMU BOABl |

MHHCPAJIBbHBIX BCIICCTB B KJICTKC. Ho;mep)KaHHe OCMOTHYECKOro OanaHca

3.2

benku. CoctaB u crpoeHHe OenKOB. AMHHOKHCIOTBI — MOHOMEpHI OEJIKOB.
He3ameHuMble W 3aMEHUMBIE AMHUHOKHCIOTHI. AMHHOKHUCIOTHBIH COCTaB.
YPOBHHU CTPYKTYphl O€IKOBOW MOJIEKYINbI (IEpBUYHAS, BTOPUYHAS, TPETHUUHAS U
YETBEPTHUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buomornueckue
¢byHKINMN OEIKOB.

®depMeHTHl — Ouojoruyeckue KatamuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIN
neHTp, cyocrparHas crnenuduanocts. Kodepmentsl. Burammnbl. OTianyus

(epMEHTOB OT HEOPTaHMUYECKUX KaTaIN3aTOPOB

3.3

VYrieBonbl: MOHOCaxapuasl (TJIIOKO3a, pr003a M JIe30KCHPUO03a), ITHUCaxapuabl
(caxapo3a, JlakTo3a) W TMoOJUcaxapuibl (Kpaxmani, TJIWKOTEH, IeJIII0JI03a).
Bbuonornyeckue GyHKINN YTIIIEBOJIOB.

Jlumuael:  TpurMuepuasl, — crepounsl,  ¢dochomunuasl.  'mapodunbHO-
ruapodoOHbIe cBoicTBa. buonorumdeckune ¢Gyukmuu JsmnuaoB. CpaBHEHHE

YTJI€BOJOB, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUU

3.4

Hyxkneunoseie kucnotel: JJHK u PHK. Hykneoruasl — MOHOMEpBI HYKJIEMHOBBIX




kuciotr. Crpoenne u ¢ynkmuu JJHK. Crpoenne u ¢ynkuum PHK. ATO:

CTpoeHue U (PYHKIHH

3.5

[Mutonorus — Hayka o kietke. Knerounas reopus. MeTopl H3y4eHHsI KIIETOK

3.6

Krnerka kak menmoctHast >kuBasi cucrema. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTas
HapykHass MeMmOpana, moiyekynasl JIHK kak renerwueckwii ammapar, cucTema

cuHTe3a OeKa

3.7

Tunel KJIETOK: dyKapuoTHyecKas U mpokapuoruyeckasi. OCOOEHHOCTH CTPOCHUS
MpOKapuOTHUECKOM  KieTku. Kmerounas crenka Oakrepuii. CrtpoeHue
AyKapUOTHUECKOM KiIeTKU. OCHOBHBIE OTJIMYMS PACTUTENILHOW, >KUBOTHOU U

IpUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAsl CTEHKAa, TJIMKOKAIMKC, WX
¢ynkiun. [Inasmarudeckas MemOpaHa, e€ cBoiicTBa U pynkumu. L{utonnasma u eé
oprasousipl. OHOMEMOpaHHbIE OPraHOWIbl KJIETKH: SHIOIIIa3MaTHYEeCcKasi CETh
(OIIC), ammapar ['ombmxu, mmu3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIIETKH:
MUTOXOHJIpUH, IUAaCTUAbl. [IpoucxokieHne MUTOXOHAPHM W IUIacTUi. Buibl
wiactua. HememOpaHHble OpraHoupl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTD,

PECHUYKH, KTyTUKH. DYHKIIUU OPraHOUI0B KJIETKU. BriroueHus

3.9

Anpo — perymsatopHbIi 1meHTp kKieTku. CTtpoeHue sapa: suepHas o000JI0YKa,

KapuoIlia3Ma, XpOMaTHH, SAPBIIKO. XpPOMOCOMBI

3.10

TpaHcOpT BEIIECTB B KJIETKE

H(PISHGI[CSITCJ’II)HOCTI) KIICTKH

4.1

OOmeH BemiecTB, WM METa00aU3M. ACCUMUIAIUS (TUIACTUYECKH OOMEH) H
TUCCUMUIISALINS (PHEPreTHUECKUd OOMEH) — JBE CTOPOHBI €IMHOIO Ipoliecca
Metabonu3ma. Turnbl oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodHbii. Ponb

(dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE

4.2

dorocunTtes. CBeToBas U TeMHOBasi ¢aszbl GorocuHTe3a. Peaknuu ¢oTocuHTe3A.
OddextuBHOCTh (hoTOCHMHTE3a. 3HAUeHHWE (POTOCHHTE3a IS KU3HU Ha 3emiie.
Bnusinue ycnoBuit cpeapl Ha (OTOCHHTE3 W CIOCOOBI TOBBIIIEHHS €ro
MIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUN.

XeMocuHTe3. XEMOCHHTE3UPYIIIHe OakTepuu. 3HAYCHHE XEMOCHHTEe3a IS

JKU3HU Ha 3eMiie

4.3

DHepreTU4eckuii oOMEH B KJETKe. PaciieruieHue BEIECTB, BBIJICICHUE H
AKKyMYyJUpPOBaHUE OJHEPrUM B KIETKE. OTalbl JHEPreTHYECKOro OOMeHa.
I'mukonus. bpoxenue u ero Buasl. KucioponHoe OKUCIIEHHE, WIM KIETOYHOE

apIxanue. DPPEeKTUBHOCTD YHEPIeTUIECKOTO 0OMeHa

4.4

Peakiiun matpuuHoro cuntesa. ['enernueckas nnpopmauus u JJHK. Peanuszamms

TeHEeTHYeCKOM WH(popMalnuu B KIeTKe. ['eHeTHYecKuii KOJ M €ro CBOMCTBA.




Tpanckpunuus — marpuunslii cuate3 PHK. Tpancnsauus — 6uocunres Oernka.

Konuposanue amuHokucaot. Ponb pubocom B GnocunTese O6enka

4.5

Hexnerounsie ¢opmbl ku3HH — BuUpYChl. Mcropusi oTkpeitus BupycoB ([I.U.
WBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
bakrepnodaru. bonesHu pacTeHMid, XKUBOTHBIX W 4YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura genoseka (BUY) — Bo3oynurens CITN/a.

[TpodunakTrka pacupocTpaHeHUsI BUPYCHBIX 3a001eBaHUI

Pasmuoxenue u WHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Knerounslii UK, WM KU3HEHHBIA IWKNI kieTku. MHTepdaza u murTos.
[Tponeccel, mporekaromue B uHTepdaze. Permmumkamus — peakiuss MaTpU4IHOTO
cuateza JIHK. Ctpoenune xpomocom. XpOMOCOMHBIH HA0Op — KapHUOTHII.
JIuniouHBIE W TAIUIOMAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XpOMaTHIBI.
[utonornyeckue OCHOBBI PA3MHOXEHUS W HUHIUBUIYAILHOTO Pa3BUTHS
OpraHU3MOB.

Henenue wierku — wmuto3. Craauum muto3a. IIporeccel, mpoucxopsume Ha

Pa3HBIX CTAAUAX MUTO3A. buonornueckuii CMBICII MUTO3a

52

@®opMbI pa3MHOKEHHSI OpPTaHU3MOB: Oecrojioe W moJjioBoe. Bumbl Oecrosoro
pa3sMHOXCEHHUS: [eJIeHHEe HaJBO€, IIOYKOBAHWE OJHO- ¥ MHOTOKJIETOYHBIX,
CrIIopooOpazoBaHue, BEreTaTUBHOE pa3MHOXEHHUE. HckyccTBeHHOE

KJIOHUPOBAHUE OPraHU3MOB, €Io 3HAaUCHUC OJId CCICKIUN

53

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECTIOIOTrO.
Meiio3. Craguu Meiio3a. Ilpouecchl, TpouCXOonsIIMe Ha CTaaAUsIX Meio3a.
[ToBenenue xpomocom B Mmeiro3e. Kpoccunrosep. buonoruueckuid CMbICI M

3HaYeHUE MEN03a

5.4

['ameToreHnes — mporecc 00pa3oBaHMsI MMOJIOBBIX KIETOK Y JKUBOTHBIX. [looBbIe
KEJIE3bl: CCMCHHUKU U ANYHUKU. O6paBOBaHI/I€ " pa3BUTHUC MOJOBBIX KIJICTOK —
raMmer (CrepMaro30u, SUIEeKIIeTKa) — criepMaTorere3 u oorere3. OCoOCHHOCTH

CTPOCHUSA SIMUEKIETOK U criepMaTto30ua0B. OmnogorBopenue. [laprenorenes

5.5

NunuBuayanpbHOe  pa3BuTtHe  (OHTOreHE3).  OMOpPHOHAIBLHOE  Pa3BUTHE
(ambpurorenes). DTanbl SMOPHUOHAIILHOTO Pa3BUTHUS Y MTO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpynsnus, opraHoreHe3. [loctamOpuoHansHoe pazButhe. THIIBI
MOCTIMOPHOHAIBHOTO PA3BUTHUS: MPsSMOE, HempsiMoe (TMYMHOuYHOE). BrusiHue
Cpeibl Ha Pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKICHHBIC
YpOIICTBA.

Poct u pa3Butue pacrenuii. OHTOT€HE3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,

CTaluu pa3BUTUIA

HaCJIe,Z[CTBGHHOCTB U USMCHYUBOCTb OPTraHU3MOB




6.1

IIpeamer u 3agaun renetuku. Vicropus pasButus reHeTuku. Bxuag poccuickux
U 3apyOexHBIX YU€HBIX B pa3BUTUE TEHETUKU. MeToabl TI'eHETUKU
(TuOPUAOTOTUUECKHH, [IUTOTCHETHYECKUH, MOJICKYJIIPHO-TEHETHYECKUH ).
OcHoBHbIE TeHeTHYeckue NMoHsTHs. [ eHeTnueckas CHMBOJIMKA, UCIOIb3yeMas B

CXeMax CKpeLIUBAHUI

6.2

3aKOHOMEPHOCTH HAacJeAOBaHUs MPU3HAKOB, ycTaHOBIEHHbIe [. Mennenem.
MoHorHOpUIHOE CKpeUuIMBaHUE. 3aKOH eAUHO00pa3us THOPHIOB TIEPBOTO
nokojeHusi. IlpaBuiio [OMUHHUpOBaHHUS. 3aKOH pACHICIUICHHS TPU3HAKOB.
I'unore3a unctoTsl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JurubpuaHoe ckpemMBaHue. 3aKOH HE3aBHCHMOTO HACJIEIOBaHUS IMPU3HAKOB.
[{uToreHeTNYeCKHEe OCHOBHI JUTHOPUIHOTO CKpEIIMBAHHS. AHATU3UPYIOIIEE
ckpeuiuBanue.  Mcmonp30BaHME — aHAIM3UPYIOMIETO  CKPEUIUMBAaHUS A

ompe/eIeHUsI TEHOTHUITa 0co0n

6.3

CueruieHHoe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo cuerieHHOMY
HacJeJOBaHUIO TeHOB. HapymieHue CIEruieHHss TEeHOB B pe3ysbTaTe
KPOCCHUHIOBEpAa. XPOMOCOMHAasi TEOpHsl HACJIEICTBEHHOCTU. [ eHeTnueckue
KapThl.

I'eneruka mosia. XpOMOCOMHOE OIpEETICHUE Ioja. AYTOCOMBI M TOJOBBIE
XpOMOCOMBI. ['OMOTraMeTHBIe M TeTeporaMeTHhIe oOpraHu3Mbl. HacimemoBanume

MMPHU3HAKOB, CHUCIUVICHHBIX C ITOJIOM

6.4

N3MmeHunBOCTb. Buabl M3MEHUYMBOCTH: HEHACICACTBEHHAs M HACICICTBEHHAS.
Ponp  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIU(UKAIIMOHHOW HW3MEHYMBOCTUA. BapualMOHHBIM psag W BapUalMOHHAS
kpuBad. Hopma peaknum npusHaka. KoJM4ecTBEHHBIE M Ka4€CTBEHHBIE

MIPU3HAKU U UX HOpMa peakinu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

HacnenctBennasi, wiM TEeHOTHUIHMYECKas, W3MEHYUBOCTh. KomOuHaTHBHAS
M3MEHYMBOCTh. Meiio3 ¥ TMONOBOM Tmpolecc — OCHOBA KOMOMHATHBHOM
W3MEHUYMBOCTH. MyTalMoOHHAas W3MEHYMBOCTh. Kilaccupukamus MyTanuii:
TE€HHbIE XPOMOCOMHBIE, FT€HOMHBbIE. YacToTa U MpUYUHBI MyTaluii. MyTareHHble
(hakTOphl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIECTBEHHON n3MeHYnBoCcTH H.I.

BaBuiioBa

6.6

I'eneruka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOAbl TEHETHUKHU
4eJI0BEKa: reHealloOTHYeCKU, OJIM3HEIOBBIH, IIUTOT€HETUUECKUH,
OMOXMMHUYECKUH, MOJEKYsIpHO-TeHeTHYecKuid. CoOBpeMEHHOE OmpezeeHHe
TE€HOTHIIA: TOJITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
nomomipio III[P-ananm3a. HacmemcrBeHHble 3a00jieBaHUS 4YelIOBEKa: TEHHBIC
0ose3Hu, 0OJIE3HH C HACIEACTBEHHOW MPEIPacIONOKEHHOCTHIO, XPOMOCOMHBIE

6one3nu. ComaThyeckue W TEeHEpaTUBHBIE MyTaluu. [IpUHLIMIBI 310pOBOTO




oOpa3a KW3HU, JUATHOCTHKH, NTPO(DUIAKTHKA ¢ JICUYCHUS TCHETHYECKUX
0one3neil. MeanKo-reHeTUYeCKOe KOHCYIbTUPOBAaHUE. 3HAUCHUE METUITUHCKOM

IFCHCTUKHU B IPECAOTBPAIICHUHN U JICUCHUH I'CHECTHYCCKUX 3a00JICBaHNH YeIOBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuus Kak Hayka U Tpolecc. 3apOKIEHUE CEJIeKUUd U JIOMECTHKAIUS.
Yuyenue H.M. BaBunoBa o0 1ieHTpax MPOUCXOXKACHHS H MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOKIEHMSI TOMAIIHUX XHUBOTHBIX. CopT,

opoja, WramMmm

7.2

CoBpeMeHHbIE METOJbl CEJIEKIMU. MaccoBbIi W WHAMBHUIYAIbHBIH OTOOpHI B
CEeJIEKIIMM pacTeHHH M KUBOTHBIX. OIlEHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpenuBanue — WHOpuauHT. Ymctas nuHMS. CKpenMBaHWE YHUCTBHIX JIMHHUH.
I'etepo3uc, nnu rubpuanas cuna. HeponcTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rubpuamzanus W e€ ycmexu. VCKyCCTBEHHBIH MyTareHes u
[IOJIy4YEHUE IOJIAILUIONAOB. [IOCTHIKEHMS CEJIEKLIUH DPACTCHUM, >XKUBOTHBIX H

MHUKpPOOPTaHHU3MOB

7.3

buoTtexHonorus kak oOTpacib MNPOU3BOACTBA. ['€HHAs WHXKEHEpHsS. Tallbl
co3manusi pexomOmHanTHOW JIHK wm Tpancrennnix opranm3moB. Kierounas
nHxeHepus.  Kinerounele  KyiabTypbl. MEHKpPOKJIOHaJIbHOE  Pa3MHOKEHHUE
paCTeHHﬁ. KHOHI/IpOBaHI/Ie BBICOKOITPOAYKTHUBHBIX CEJILCKOXO03SIMCTBEHHBIX
OpraHU3MOB. DKOJIOTHMYECKHEe W dThdyeckue mpodnembl. MO — reHernuecku

MOAU(PUIIMPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

DBOIIOIMOHHAS OMOIOTHS

1.1

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuaerenbcTBa  ABONIOUMHU.  [laJICOHTOJIOTHYECKHE:  TOCIE0BaTEIbHOCTh
IIOABJICHHUSA BHUAOB B HAJICOHTOJIOTHYUECKOHU JICTOIMUCHU, TICPCXOAHBIC q)OpMBI.
buoreorpaduueckne: cxoactBo W pazauune GayH U QIOp MaTEPUKOB U
OCTPOBOB. DMOPHOIIOTUYECKUE: CXOJICTBA U Pa3INYKsl SMOPUOHOB Pa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHbBIE, aHAIOTUYHEIC,
PYOMMEHTapHBIE OpPTaHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHE: CXO/ICTBO
MEXaHU3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METa0OJIMUYECKUX IyTeH y Bcex

OpraHu3MoOB




1.2

OpomounonHass teopus Y.  [apBuna. [IpenmnochbuikM  BO3HUKHOBEHHS
napBUHM3MA. JIBMDKYIIME CHIIBI ABONIONMH BUIOB 1o JlapBuHY (M30BITOYHOE
pa3MHOXKEHHE MPH OTPAHUYEHHOCTH PECYpPCOB, HEoNpeAenEéHHas U3MEHYHBOCTb,

0opn0a 3a cyIecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Teopust dBomouuud (CTD) W OCHOBHBIE €€ TIOJOKEHUSI.

MuxkposBomtorus. [Tomynsmus Kak eTMHAIIA BUAA U SBOJTIOLNUN

1.4

JIBrokymue cuiabl ((pakTOphl) IBOJIOIUMK BUIOB B MpUpone. MyTalMOHHBII
MpoLecC U KOMOMHATHBHAS W3MEHUYUBOCTH. [lOMyNsiiMOHHBIE BOJHBI U JApeid
reHoB. M3onsmus u murpanusi. EctecTBeHHBI 0TOOp — Hampasistonili Gaxtop
3BOMIOLNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOaeHHOCT, OpPraHU3MOB KakK  pe3ynbTarT dBoionuu. [Ipumepsl
MPUCTIOCOOTICHUN Yy OPraHu3MOB. ApoMopd 036l M WIAH0AAATI TAIIUH.

Buna u Bunoo6pazoBanue. Kpurepun Buna. OcHOBHBIE (JOPMBI BUI000pa30BaHMUS:

reorpauueckoe, 3K0JIOrHUECKOe

L.5

MakposBomroniust.  Popmbl  3BOMIOLMU:  (UIIeTHYECKas,  JUBEpreHTHas,

KOHBEpreHTHas, napaienbHas. HeoOpaTuMocTh 3BOIOLNUN

Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJIe

2.1

JloHay4yHblE IPEACTABICHUS O 3apOKICHHUM >KU3HHU. HaydHble TIUIIOTE3bI
BO3HUKHOBEHHUS KHM3HM Ha 3emyie: a0uoreHe3 M MaHCIEpMHs. XUMUYecKas
3BOJIFOII M. 3KCH€pI/IMeHTaJIBHOG MOATBCPIKACHUC XHUMHYECKOHU 3BOJJOHUH.
Hauanpabie sTaner Omonormdeckoit spomtonuu. ['mnoresa PHK-mupa. Ilepsoie

KIJICTKH U UX 3BOJJIIOIIHA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHu3MOB

2.2

Pa3Butne xusHu Ha 3emsie mo spam u nepuojam. Karapxeill. Apxelckas U
nporepo3oiickas 9pel. llameosolickas 3pa W €€ TEpHOabl: KEMOPUNUCKUH,
OPIOBUKCKHW, CUJIYPUMCKUH, JIEBOHCKUH, KaMEHHOYTOJbHBIA, MEPMCKHUMU.
Me3so30lickas 3pa U €€ MepUoJIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaitHo3zoiickas »3pa u €€ mepuoipl: NaJICOre€HOBBIM,  HEOTECHOBBIMH,
AHTPOIIOI€HOBBIA. XapaKTepUCTHKA KIUMara W TE€OJOTMYECKHX IPOLIECCOB.
OCHOBHBIE ITaIbI YBOJIOLUN PACTUTEIBLHOTO U )KUBOTHOTO MUPa. ApoMOp(O3bI ¥
pacTeHuMid W KUBOTHBIX. [losiBIEeHWe, pacuBeT M BBIMHUpAHUE TPYII KUBBIX

OpraHu3MoOB
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Cucrema OpraHnu4eCKOoro Mupa KakK OTpaXCHHUC 3SBOJIIOLIUH. OcHOBHBIC

CUCTEMATUYCCKUC I'PYIIIIBI OPraHNu3MOB
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DBOJIIOLIMS YeJIOBEKa. AHTPOMOJIOTHSI Kak Hayka. Pa3BuTue mNpeacTraBieHUd O

MPOUCXOKIACHUN YCIIOBCKA. MeTOI[I:I HU3YUCHUS aHTPOIIOICHC3Aa. CXO,Z[CTBa u




pas3nyusl 4eloBeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHE YeTIOBEKA.
JBmwxyue cuibl ((pakTopsl) aHTpornorenesa. HaciencTBeHHass H3MEHYMBOCTD U
€CTeCTBEHHBI 0TOOp. OOIIeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBIICHHE OPYIUN

TpyZa, MBILJIEHUE, PEYb

2.5

OCHOBHBIE CTaAu W BCTBU 3SBOJIIOIIMU YCJIIOBCKA: ABCTPAJIONUTCKH, Yemosek
yMmenbid, YenoBek mnpamoxondmuii, YenoBek HeaHaepTanbCcKui, YemoBek
pa3syMHblidi. Haxoaku HMCKOMAaeMBIX OCTaHKOB, BpeMs CYIIECTBOBaHHSA, 00JacTb

pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUs

2.6

UYenoseueckne packl. OCHOBHBIE OONBINKE pachl: €BpONEOUIHAS (€Bpa3HiicKas),
HErpo-aBCTPaJION(HAs (9KBaTOpHANIbHAS), MOHTI'OJIOUIHAS (asmarcko-
amepukaHckas). UepTbl MpUCOCcOOIEHHOCTH MPEACTaBUTENECH YeTIOBEUECKUX pac

K YCJIOBHSIM cylliecTBoBaHusA. EAMHCTBO uenoBeueckux pac. Kpuruka pacuzma

OpranusMsbl 1 OKpyXKarolas cpeaa

3.1

DKOJIOTHSI KaK Hayka. 3aayd M pa3feibl SKOJIOTMUA. MeTOIbl 3KOJIOTHUYECKUX
UCCIIEI0OBAaHMH. DKOJI0rndeckoe MupoBo33peHue. Cpenbl 0OUTaHHUsI OPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AyIIHAas, ITIOYBCHHAA, BHYTPUOPraHU3MCHHAaA
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Oxonorndeckue  ¢daktopel.  Kriaccudukamus — SKOJOTHYECKHX  (PAKTOPOB:
abuoTtuyeckre, OWOTHYECKME U aHTPONOreHHbIE. JleiicTBHE SKOIOrMYecKuX

(hakTOpOB HA OPTAaHU3MBI

3.3

Abunotnueckue (aKTOphL: CBET, TEMIIEPaTypa, BIAXHOCTh. DOTONEPHUOIM3M.
[Ipucnocobnenuss OpraHU3MOB K  JEHCTBHIO aOMOTHYECKUX  (DaKTOPOB.

buonornueckue puTMbl

3.4

buotnueckue dakTopbl. Bumbl OHOTHYECKHMX B3aUMOACHCTBUIN: KOHKYPCHIIHS,
XHUITHUYECTBO, MAapa3sUTU3M, MYTYAJIM3M, KOMMEHCAIU3M (HaXJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJU3M, HEWUTpanu3M. 3HaueHHe  OHOTHYECKUX

B3aMMOJICHCTBHIA JJIs CYIIECTBOBAHUSI OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapaKTCPUCTHUKHU MOITYyJIAINH. OcHoBHBIC IIOKa3aTcin
MNOomyJIauu: 4YHUCJICHHOCTb, INUIOTHOCTH, POXAACMOCTHb, CMCPTHOCTH, IPHUPOCT,

Murpanus. JJMHaMuKa YUCICHHOCTH IOIYJIALUU U €€ peryssaius

Coo011ecTBa ¥ SKOJIOTHYECKHE CHCTEMBI

4.1

CoobmectBo opranu3mMoB — OuorieHo3. CTpyKTypsl OHOIIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muimeBas). Bunbl-momuHaHThl. CBS3U B

OnoleHo3e

4.2

Dkonorudeckue cucteMbl  (3kocucTembl). [loHatne 00 »dKocucreMe H




ouoreorneHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TPOIYICHTHI,
KOHCYMEHTBI, peylleHTbl. KpyroBopoT BEHIECTB U ITOTOK 3HEPTHU B IKOCUCTEME.
Tpoduveckne (mumiEeBble) YpPOBHU OSKOCHCTeMBI. [luimeBble Iemu W CETH.
OcHOBHBIE TIOKA3aTEH SKOCUCTEMBI: OMOMacca, MPOAYKIHS. DKOIOTUYECKUE
MUPaMUIBLl:  TPOAYKIIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOHYMBOCTb, CAMOPETYJISLMS, pa3Butue. Cykueccus

4.3

IIpupoanble 3K0CHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WJIU
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPONIOT€HHBIE OKOCHCTEMBI. ATPO3KOCHCTEMBI. YpOOIKOCHCTEMBL.
bronornyeckoe u X034HCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak ¢aktop ycroWuumBocTH dKocucteM. CoxpaHeHHe

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie
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Yuenue B.W. Bepnaackoro o Ouocdepe. I['panuipl, coctaB U CTpyKTypa
ounocdepsl. XKuBoe BemectBo u ero (ynakuuu. OcobeHHOCTH OUMOCPEpPH Kak
r7100abHOM 3KOCUCTEMBI. J[MHamMHueckoe paBHOBeCHE W OOpaTHas CBs3b B
ounoctepe. KpyroBopoTsl BemecTB W OHOTCOXMMHYECKHE IIHKJIBI AJIEMEHTOB

(yrnepona, azora). 30HaIbHOCTh OMochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Ouochepe 3emun. AHTPONIOTCHHBICE M3MEHEHUs B Ouocdepe.
['mobanbHBIC YKOIOTHYECKHE TTPOOIIEMBI.
OcHOBa paIMOHAILHOTO  YIPAaBJICHUS TNPUPOJAHBIMH pecypcaMH H X

ucnoib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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