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MNOACHUTEJBHASA 3AIINCKA

[Tpu pa3zpaboTke mporpamMmbl MO OUOJIOTHH TEOPETUUYECKYIO OCHOBY LIS
OTIpEeIEIICHHS MOAX0A0B K (POPMUPOBAHUIO COJIEPKAHKS Y4eOHOTrO IIpeIMeTa
«buonorusn» coctaBuiM: KoHuentyaiabHble mnonoxeHuss PIrOC COO o
B3aMMOOOYCIJIOBJICHHOCTH 1IEJIeH, COJIepXKaHUs, PE3yJbTaTOB OOYUYEHHS WU
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBITYCKHHKOB, IMOJOXEHUS 00 0O0IIUX
HEesAX ¥ MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHUE CHUCTEMBI
cpeadero oOmiero oOpaszoBanus B Poccuiickoit depeparuu, a Takke
MOJIOKEeHUsT O crenuduke OUOIOTHM, €€ 3HAYCHUM B TIO3HAHUM >KUBOU
NpUPOJIbl M OOECIEUEHUU CYIIECTBOBAHMSI UEJOBEUECKOTO OOIIeCTBa.
CorylacHO Ha3BaHHBIM TIOJIOKCHHSIM, OTPEEICHbl OCHOBHBIE (YHKIIMH
MPOrpaMMBbI 10 OMOJIOTHH U €€ CTPYKTYypa.

[Iporpamma mo Ouonoruu Aa€T NpeCTaBlIE€HUE O LENsIX, 00 oOuiei
CTpaTeruy OOy4YEHMSs, BOCIIMTAHUSA U Pa3BUTHUS OOYUYAIONIUXCS CPEICTBAMHU
yueOHoro mnpeamera «buosorus», omnpenenser o0s3aTelbHOE MNPEIMETHOE
COZIEp’KaHHE, €ro CTPYKTYpPY, paclpeleseHue IO pa3ieliaM Hu TeMawm,
PEKOMEHIyeMYI0 TOCJIeIOBATEILHOCTh M3Y4YEHUsI Y4eOHOro marepuaia ¢
yaéTOM  MEXKIPEAMETHBIX W BHYTPUIIPEAMETHBIX  CBS3CH, JIOTHKH
00pazoBaTEILHOTO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yJarOmUXCS.

B mporpamme mo OHWONIOTMM TakXe YYUTHIBAIOTCA TpeOOBaHUA K
TUTAHUPYEMBIM JIMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM PE3yJIbTaTaM
oOydyeHus B (POPMHUPOBAHMHM OCHOBHBIX BHJOB Yy4eOHO-ITIO3HABATEIIHBHOM
NeATEeIbHOCTH/y4eOHBIX TEUCTBUN 00yYarOIUXCs M0 OCBOCHUIO COJICPKaHUS
OMOJOrNYECKOro 00pa30BaHUs.

B mnporpamme mo Ouonormm (10-11 xmaccel, 0a30BbIil YpPOBEHB)
peanu30BaH MPUHIIAI MTPEEMCTBEHHOCTH B M3y4Ye€HWU OWojoruu, Omaromaps
YyeMy B HEM MpocMaTpuBaeTCs HaIMpaBJIEHHOCTh Ha pa3BUTHE 3HAHUM,
CBSI3aHHBIX C (OPMUPOBAHHUEM €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS,
[IEHHOCTHBIX ~ OPUEHTAlMH  JIMYHOCTH, DKOJOTHYECKOTO  MBIILJICHUS,
MPEICTABICHUA O 370pOBOM 00pasze XKWM3HU M OEpeKHBIM OTHOIICHHUEM K
OKpyxarwuied npuponHon cpexe. I[loatomy Hapsay ¢ U3y4yeHHEM
0OLIEOMOTOTUYECKUX TEOPUH, a TAK)KE€ 3HAHMM O CTPOCHUM >KUBBIX CHUCTEM
pPa3HOTO paHra W CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HUX IMPOIECCOB B
mporpamMme Mo OMOJOTHUN YACICHO BHUMAHUE WCIOJIH30BAHUIO MOTYyYEHHBIX
3HAHUW B MOBCEAHEBHOW >KU3HU JUIsl PEUICHUS MPUKIAIHBIX 3a7ad, B TOM
yucie: Npo(QUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBaHW YEJIOBEKA, MEIUKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS AKOJIOTUYECKU
1[€J1eCO00pa3HOro MOBEIECHUSI B OKpYXKAIOIIEH MNPUPOJHOM cpelie, aHaiu3a
BIIMSHUSI XO3SIMCTBEHHOM JIESITEIbHOCTH YEJIOBEKA HA COCTOSIHUE MPHUPOIHBIX



U HCKYCCTBEHHBIX JKOCHUCTEM. YCWICHHE BHUMAHUS K MPUKIATHOU
HampaBlIEHHOCTH  y4yeOHOoro mpeamera  «buomorus»  MPOIUKTOBAHO
HEOOXOMMOCTHI0 00ECTICUeHUS YCTIOBHUM AJIs pELICHHs OTHOM U3 aKTyallbHbBIX
3a/1a4 MIKOJIBHOTO OMOJIOTMYECKOro 00pa3oBaHMs, KOTOpas Mperoaraet
dbopmupoBaHue y OOydalIIMXCA CIOCOOHOCTHM  aJanTHPOBAaThCS K
U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorust Ha ypoBHE cpeHero oOIiero oopa3oBaHus 3aHUMAET BaXKHOE
Mecto. OHa obecrieurBaeT (opMUpOBaHHE Y 00yUaIOIIUXCS MTPEACTABICHUM O
HAyYHOM KapTHUHE MHpaA, pacliupsieT u 0000IIaeT 3HaHUS O KUBOU MpUpPO/IE,
e OTIIMYUTENBHBIX NPHU3HAKAX — YPOBHEBOM OpraHU3AlMM W 3BOJIIOIHH,
CO3/1aéT YCIIOBUS JJIs: TIO3HAHUS 3aKOHOB XKUBOUM MPUPOJIBI, POPMUPOBAHUS
(yHKIHMOHAJIBHOM IPAMOTHOCTH, HABBIKOB 37J0POBOr0 M Oe30macHoro odpasa
KHU3HU, SKOJOTMYECKOIO MBIIUICHHS, ILIEHHOCTHOTO OTHOUIEHMSI K JKUBOM
IPUPOJIE U YETIOBEKY.

bonpmioe 3HaueHwe OWONOrUST HWMEET TaKXKe I  PElICHHs
BOCIIMTATEIbHBIX M PA3BUBAIOIIMX 3aJlad CPeIHEero oOmero oOpa3oBaHUS,
colain3anuu ooydaromuxcs. M3ydenue Onosoruu 00ecreynBaeT yCIOBUS
Uit (OPMUPOBAHUSI ~ WHTEIUICKTYaJbHbIX,  KOMMYHHUKAIIMOHHBIX U
UH(POPMAIIMOHHBIX  HABBIKOB, O3CTETHYECKOM KYJbTYpbl, CIOCOOCTBYET
WHTETpaIy OMOJOTHYECKUX 3HAHUH C MPEACTABICHUSIMHU U3 IPYTHX YIeOHBIX
IpeIMeToB, B YacTHOCTH, (u3uku, xumun u reorpaduu. HasBanHbIC
MOJIOKEHUS O MpelHa3HauYeHUH y4eOHOro npeaMera «buosorus» cocTaBuiIn
OCHOBY Ul ONpeAeNeHus] MOAX0A0B K OTOOPY U CTPYKTYPHUPOBAHHUIO €ro
CoJIepKaHus, MPEACTABIEHHOTO B POTrpaMMe 10 OMOJIOTHH.

OT60p conepkanusi ydeOHoro mnpeamera «buonorus» Ha 0a30BOM
YPOBHE OCYIIECTBIEH C TMO3WIUH KyJIbTYypOCOOOpPa3HOTO TMOAXO0MAa, B
COOTBETCTBHH C KOTOPHIM 00yJaromuecs J0JKHbBI OCBOUTH 3HAHUS U YMEHUS,
3HaYMMBbIe 17151 QOPMUPOBaHUSI OOIIEH KyJIbTYpBbI, ONPEAETSIONINe aIeKBaTHOE
MOBE/ICHNE YEJIOBEKa B OKPY’KaIOIIEH MPUPOTHON cpefie, BOCTpeOOBaHHBIC B
MOBCEIHEBHOM JKU3HU U MIPAKTUUECKOHN JiesITeNbHOCTH. Oco00e MECTO B ATOM
CHUCTEME 3HAHWW 3aHUMAIOT JJIEMEHTHI COACpXKaHHsS, KOTOpPBIE CIyKaT
OCHOBOM 151 (HOPMHUPOBAHMS TIPEACTABICHHH O COBPEMECHHOM €CTECTBEHHO-
HAy4YHOW KapTWHE MHpa U IIEHHOCTHBIX OPHUEHTAIlUAX JIMYHOCTH,
CIOCOOCTBYIOIIMX TYMAaHU3AIMU OMOJIOTMYECKOI0 00pa30BaHMUs.

CTpykTypupOBaHHE COJCpKaHUS yueOHOTO MaTepralia B mporpamMmme 1o
OMOJIOTHH OCYIIECTBIIEHO C Y4YETOM MPHOPUTETHOTO 3HAYEHHUS 3HAHUU 00
OTJMYUTENbHBIX OCOOEHHOCTSAX JKMBOM MpupoAsl, O €& YypOBHEBOH
OpraHM3alyd U 3BOJIOLUUU. B COOTBETCTBUM C 3TUM B CTPYKType y4eOHOTO
npeameta «buosiorus» BBIIENEHBI CIHEAYIONIME COJEPKATENbHbIE JIUHUU:



«buonornsa kak Hayka. Meronpl HaydyHOro no3HaHusA», «Kierka Kak
Ouonornueckas cuctema», «OpraHm3Mm Kak OHONOTMYEcKas CHCTeMay,
«CucrteMa M MHOTOOOpasWe OPraHMYECKOrOo MHpay, «IBOJIOLHUS KUBON
IPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

[enp n3yuenus yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE —
OBIIaZIcHHE OOYy4YaIOUMMUCS 3HAHUSAMU O CTPYKTYpHO-(YHKIIMOHAIBHOU
OpraHM3allMd KHUBBIX CHCTEM pPAa3HOTO paHra M MPHOOpEeTeHHEe YMEHUM
MCITI0JIb30BATh ATU 3HAHMS JIJI1 TPAMOTHBIX JICCTBUI B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmkeHne 1enu u3ydeHus yuyeOHoro mnpeamera «buosorus» Ha
0a30BOM ypOBHE 00€CTIEUMBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:

OCBOCHHE 00YYaIOIUMHUCS CUCTEMbI 3HAHUI O OMOJIOTHYECKUX TEOPUSIX,
YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, MpaBUiaX, CIy>Kallux
OCHOBOM /i1  (OpPMHUpPOBAHUS MPEACTABICHUM O €CTECTBEHHO-HAYyYHOU
KapTHHE MHpPa, 0 METOJaX HAyYHOTO MO3HAHUs, CTPOCHUH, MHOTOOOpa3nu 1
O0COOCHHOCTSIX JKMBBIX CHCTEM Pa3HOTO YPOBHsI OPTaHU3AIMH, BBIJAIOLIIXCS
OTKPBITUSX U COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHH;

(dopMupoBaHUEe y 00y4arOIMXCsl MO3HABATENbHbBIX, HHTEIIEKTYyaIbHbIX
Y TBOPYECKUX CIIOCOOHOCTEH B MpOLECCe aHAIN3a JAHHBIX O MyTAX Pa3BUTHUS
B OMOJIOTUY HAYYHBIX B3TJISIOB, MACH U MOIXO00B K M3yUEHUIO JKUBBIX CUCTEM
Pa3HOIr0 YPOBHS OPTaHHU3aLUY;

CTAaHOBJICHHE Y OOydwarommuxcsi oOmmied KylabTyphl, (YHKIIMOHAIBHOU
IPaMOTHOCTH, pa3BUTHE YMEHUH OOBACHATb M OLIEHUBATh SBJICHUS
OKpY’KaIoIlIero MUpa >XUBOM MNPUPOABI Ha OCHOBAHMM 3HAHUW M OIBITA,
MOJTyYEHHBIX TIPY U3YYECHUN OMOJIOTHH,

dbopmupoBaHrue y OOy4arOUIMXCsl YMEHUN HWILTIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMUECKUX 3HAHUM B MPAKTUUECKON EATEIbHOCTH YeJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIULUHCKUX TEXHOJIOTUI U arpoOMOTEXHOIOTHif;

BOCTIIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHMS YEJIOBEKOM
KUBOW TPUPOABI, HEOOXOAMMOCTH OEpeXHOro OTHOIICHHWS K HEW,
COONIONIGHUS  ATHYECKMX HOPM TPH TMPOBEACHUU  OHMOIOTHUYECKHUX
HCCJICIOBAHUI;

OCO3HaHUE IIEHHOCTH OMOJIOTMYECKUX 3HAHUH JJISl TOBBIIICHUS YPOBHS
IKOJIOTUYECKOH KYIBTYPHI, A1 (HOPMUPOBAHHS HAYIHOTO MHUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHHI B TOBCEAHEBHOM KU3HU
JUIS  OLCHKM TIOCJIEACTBUN CBOEH JEATENbHOCTH IO OTHOIIEHUIO K
OKpYXalomen cpesie, COOCTBEHHOMY 3/I0pPOBbIO, 000CHOBAHUE U COOJTIOICHHE
Mep TpoUIaKTUKU 3a00JICBaHUH.



B cucteme cpennero ob6miero obpazoBanus «buonorus», uzyuaemas Ha
0a30BOM YpOBHE, SIBISIETCSI 00S3aTEIbHBIM yU€OHBIM MPEIMETOM, BXOISIINM
B COCTaB MPeIMETHOM 0bnacTu «EcTecTBEeHHO-HAYYHBIE TTPEIMETHD).

Jns wu3ydeHus OuMOJOTMM Ha 0a30BOM YPOBHE CpEIOHEro OOIIEro
obOpazoBanus orBoauTcs 68 yacoB: B 10 kiacce — 34 gaca (1 yac B Hezeno), B
11 kmacce — 34 gaca (1 gac B HeZleIIHO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonoruu B popMUpOBaHUU COBPEMEHHON HAy4YHOU KapTHUHBI Mupa. Cucrema
OMOJIOTMYECKHUX HAYK.

Metoabl TO3HAHUS KUBOUW MPUPOIbI (HAOII0IEHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Kosbios, Ix. Yorcon nu @. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHUYECKUH ), OMOCEPHBII.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YJKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKUE DJIIEMEHTBI: MaKpPOXJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelIeCTB B KkieTke. llommepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnmble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
byHKIIUU OETKOB.



depMeHThI — OMoJOTrHYecKre Katanu3aTopel. CTpoeHue GpepMeHTa: akTUBHBIN
HeHTp, cyoOctpatHas cnenupuuHocTs. Kodepmentsl. Burtamunasl. Orianuus
(epMEHTOB OT HEOPTaHUYECKUX KAaTaIM3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxmai, TJIMKOTEH, IeJTI003a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlumuaer:  Tpuraunepuabl, QGocPoaunuasl, CTepouasl. [ mapoduiIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HyxneunoBsie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkiuu JAHK. Ctpoenue nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3auMOICHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIICTKH.

Krerka kak uenoctHas )kuBas cucrema. OOniue npru3Haky KJIETOK: 3aMKHYyTast
HapykHas MmemOpana, Moiekynsl JIHK kak reHetumdeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOU H
IrpUOHOM KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsA CTEHKA, INIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI. [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TIUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJpuM u t1iactun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINA IIEHTP, ILEHTPUOJIU, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JdleMoHCcTpaum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pauknun, K. M. bap.

Jnarpammel: «PactipeiesieHue XUMUYECKUX DJIEMEHTOB B HEKUBOU IMPUPOAEY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuubr u cxembl: «llepuogmdeckass Tabnuia XUMHUYECKUX SJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «buocunres 6enka», «CTpoeHHE MOJIEKYIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHue 3yKapuOTUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKH,
«CTpoeHHEe pACTUTENBbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIUIbD.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTamuTUYECKONM aKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota No 2. «l3ydyeHue CTpoeHHsS KIETOK paCTEHUH,
KUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha FOTOBBIX MHUKpONpENnaparax M HX
OMHCAHUEM.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa0ou3M. ACCUMUWIAIUS (TUTACTUYECKUN OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB M HHEPruM B NOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycinoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUI.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHUE YHEPTHU B KJIETKE. DTarbl SHEpreTuueckoro ooMeHna. [ nmukomnus.
bpoxxenne u ero Buibl. KucinopolHOe OKHCIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh FIHEPrETUIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uHopmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Otanbl TpaHciasuuu. KomupoBanue amuuokucnor. Pomnbs pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popMmbl xu3HU — BUpYChl. UcTtopust oTkpeiTus Bupycos (. WM.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS W SKH3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BUY) — Bo36yautens CIIN/a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMoHCTpanum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u QPyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHIeCKuil Koy,
«Bupyce», «bakrepuodarn», «Crpoenune u xuzHeHHbM nukia Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmuvkanuu «Yasoenue IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJbHOE Pa3BUTHE OPTaHNU3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAaOOphL.  XPOMAaTHUIBI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHUE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUI CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHHWE W PA3BUTHUE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEepPMATOre€HE3 M OBOIEHES3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpUOHANIbHOE  pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHUl», «BereratTuBHOE pa3MHOXKEHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meno3sy, «IIpsmoe n HenpsMOe pa3BUTHE», «l aMeTOreHe3 y MJIEKONUTAIIUX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3onasl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJIeNb-alIUInKauus «Jleaenue KIeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlaGopaTopHble U NPaAaKTUHYECKHE PAdOTHI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlaGoparopuas pabora Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3apaun reHeTuku. Ictopus pa3BUTHs T€HETUKU. POk uTomoruu
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
LIUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHYeCKuil). (OCHOBHBIE TI'E€HETUYECKHE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBJIEHHbIE ['. Menaenem.
MonoruOpuHOe CKpelIMBaHUEe. 3aKOH €IMHO-00pa3us THOPHIOB IIEPBOTO
nokoJieHus. [IpaBuiio JOMUHUPOBAHUS. 3aKOH pacIIeIIEHUs NPpU3HAKOB. [ unoresa
YuCTOTHI raMeT. [loiHOE ¥ HEeMmoMHOe TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHMueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIA OCOOH.

CuernnienHoe HacneaoBaHue npu3HakoB. Pabota T. Moprana o cuernjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapynieHne ClernieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['eHetnka mosa. XpoMOCOMHOE ONpeAEieHUE Noya. AyTOCOMBI U MOJIOBBIE
XpoMOCcOMBI. ['omorametrHeie M reTeporaMeTHeie oOpranusmbl. HacienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBennasi, wiM TreHOTHUIMYECKas, W3MEeHUYMBOCTh. KomOuHaTHBHas
W3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTU. MyTaliMoHHasi U3MEHUUBOCTh. Kitaccudukanus MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieACTBEHHOM n3menunBoctu H. 1. BaBunosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE TeHOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBeHnuble 3a0o0jeBaHUsS YEIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHepatuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHUMMBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Hersepukos, H. B.
Tumodees-Pecosckuii, H. 1. Basuios.

Tabnuibl u cxembl: «K MOHOTHOPHIHOE CKPEIIMBAHKE U €T0 ITUTOTCHETUYECKasT
OCHOBa», «3aKOH PaCUIEIJIEHUS U €r0 HUTOTCHETUYECKAS! OCHOBAY», «3aKOH YACTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «LluToorundeckre 0CHOBBI AUTUOPUTHOTO
CKpeluBanusy, «Menosy», «BzanuMoaencTeue ajielibHbIX T€HOBY, «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4eJoBeKay, «I eHeTnka moiyia», «3aKOHOMEPHOCTHU
HACJIEIOBAHUS, CLEIUIEHHOIO C MOJIOM», «KapuOTUIIbI 4YellOBEKA U KUBOTHBIX»,
«Bunpl uameHunBoCcTHY», «MoaudukalmoHHas HU3MEHUYHMBOCTHY, «HacnemoBanue
pesyc-bakTopay, «I'eHeTuka rpynn KpoBu», « MyTallmoHHas U3BMEHUYUBOCTDY.

OOopynoBanue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomunHupoBanue», «JurubpugHoe ckpemuBanue», «llepexpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3zoduinay (Hopma, MyTaruu GOpMbI
KPBUILEB U OKPACKU Teja), repoapuit «I opox MmoceBHOM.



JlabopaTtopHble M npakTHYecKHe padoThbI:

JlabopaTtopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JTUTUOPUTHOTO CKPEUIUBAHUS Y AP030(UIIbI HAa TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yuenue MoauUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BaPUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlaGopaTtopHas pabora Ne 7. «AHamu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHe W aHAJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYyenue H. U. BaBuiioBa o eHTpax NPOUCXOXKACHHUSI U MHOT000pa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbI MPOUCX0KICHHSI JOMAIIHUX )KUBOTHBIX. COpT, MOpPO/A, IITAMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBblil U MHAUBUAYAIbHBIN OTOOpHI B
CENEKIIMU pPACTEHUNM M JKUBOTHBIX. OIIEHKa JKCTephepa. bIM3KOpoICTBEHHOE
cKpeluBaHue — uHOpuAMHT. Yucras nunHus. CKpelIMBaHUE YHUCTBIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rubpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojay4yeHue
NOJIATIONIOB. JIOCTHKEHNS CENEKIIMY PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus kKak oTpaciab MPOU3BOACTBA. ['€HHAs HWHXKEHEpHs. ITarbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranuzMoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTraHU3MOB.

Okojoruueckue W dTudeckue  mnpoosmembl. MO  —  reHeTHyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. 1. Basunios, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBanoB.

Tabnuipel U cxeMbl: Kapta «lIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U epeHOC TEHOB, XPOMOCOM).

O6opyaoBaHue: MYJISKH TUIO0B U KOPHEIIJIOAO0B IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

Okckypeust «OCHOBHBIE METOJABI M JOCTHXKEHUSI CENEKIMU PACTEHUU U
KUBOTHBIX (Ha CEJIEKIHMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATEIbHBIA  yYaCTOK, B TEIJIMYHOE XO3SMCTBO, J1IaOOPaTOPHIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OMOJIOT M.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIONMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MeCcTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTUU U APYTHX HAYK.

CBuzerensctBa 3BOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
NOSIBJIEHUS BHUJOB B TMaJICOHTOJIOIMYECKON JIETONMCH, NEPEXOJHbIE (OPMBIL.
buoreorpaguyeckue: cxoncTso u paznuuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M Pa3iauuMsl SMOPHUOHOB pa3HbIX BHJIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnonHas Teopus Y. JlapsunHa. IIpeanochUlKM BO3HUKHOBEHUS
JapBuHU3Ma. JIBHKylIMe CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u €€ 0OCHOBHBIE TIOJIOKEHHUS.

MuxkposBosonus. [lomymnsius kak eAMHUIA BUAA U SBOIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Mpupojae. MyTallMOHHbBIN
npouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiimOHHBIE BOJHBI U JIpeud
reHoB. M30isumst 1 Murpanus.

EctecTBeHHbIII 0TOOp — HampaBisgiomuii Qgakrop 3Boiouud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tpucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BotoUUU. [Ipumepsl
MPUCTIOCOOJICHHUI Y OpraHu3MOB. ApoMoph03bl U UIUO-a AN TAIHH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0rHIeCcKoe.

MakposBonmorusi. PopMbl  3BONMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IponcxoieHne OT HeClEeUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AqanTuBHas paguarus.

JdeMoHCcTpanuu:

[Toptpetsl: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, O. I'ekkens, @. Mronnep, A. H. CeBepiios.



Tabmus! 1 cxembl: «Pa3BuTre opraHMuecKOro Mupa Ha 3emiiey, «3apoIbIiu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «PDopmbl  OopbObI 32
cyuiectBoBaHue», «EcrecTBeHHbIl 0TOOPY, «MHOr00Opa3ne COPTOB pacTEHHI,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «llomymsimum»,  «MyrannoHHas

U3MEHUYHUBOCTHY, «Apomopdo3bl», «Uauoamantanum», «OOmas aereHepanus,
«/IBmxymue cuibel 3Bomouuny, «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuE», «IIpuCrnocoOIeHHOCT OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaHHUE.

OO6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, Kosuiekiusi «[IpumMepsl 3alUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJIeJb «OCHOBHBIC HAIPaBICHUS DBOJIIOLUNWY», OOBbEMHAsT MOJECIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKius «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Mojnenp ammmkauus «llepekpéct
XPOMOCOMY, BIIaXKHbIE TIpenapaThl «PazBuTue HacekomMoroy, «Pa3zBuTue JsrymKkm,
MuKponpenapar «/Ipozoduia» (HopMa, MyTauuu GopMbI KPbUIBEB U OKPACKH TEJA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabdota Ne 1. «CpaBHeHuE BHUJOB IO MOP(OJIOTHUECKOMY
KPUTEPUIOY.

JlaGopartopnas pabota Ne 2. «Onucanue nprucrnocoOJEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4dHble TpPEACTaBICHUS O 3apOXKICHHM XKW3HU. HayuyHble THUIOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: abuoreHe3 W mMaHCHepMus. XHUMHUYECKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHMYECKHX.
DKCIEPUMEHTAIBHOE MMOATBEPKIACHNE XUMUYECKON dBOMOINY. HavanpHble 3Tansl
ounonornyeckoi sBommoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W HX SBOJIOIUS.
dopMHUpoBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mepuoibl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3so30iickas 3pa u €€ nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MaJCOT€HOBBIM, HEOTECHOBBIN,
AHTPOMIOTE€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH u
KUBOTHBIX. [T0siBIIEHME, pacliBET U BBIMUPAHKE TPy KUBBIX OPraHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBOJIOLHMA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IIPOUCXOXKJICHUN 4YeloBeKa. Meroasl HM3ydeHHs aHTpororeHe3a. CXoncTBa H
pasnyus 4eJ0oBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE ITOJI0KEHNE YEIIOBEKa.

JBrxyuiue cuibl (pakTopsl) anTponorene3a. HacneacTBeHHass UBMEHUUBOCTh
U eCTeCTBEHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KM3HU, M3TOTOBICHUE OPYIUi
TPY/a, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaIUM W BETBU JBOJIOLMN YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yenoek npsaMoxoasammi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pa3ymHbIil. Haxoakum HMCKONaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckre packl. OCHOBHblE  OOJbIIME  pachkl:  €BPONEOUHA
(eBpa3umiickasi), = HErpo-aBCTpaJioMJHas  (PKBAaTOpUalbHAas),  MOHIOJOUJIHAS
(a3maTcko-aMepukaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kpuruka pacusma.

JlemoHncTpanum:

[Toptpetsr: ®. Penu, JI. Tlactep, A. M. Onapun, C. Muwmuiep, I'. FOpu, 4.
apBuH.

Tabmuipbl 1 cxembl: «BosnukHoBeHne ConaHEUHON cHUCTeMbl», «Pa3BuThe
opraHudeckoro mupa», «PacrurenpHas kieTka», <«OKMBOTHas  KIeTKay,
«IIpokapuoTnueckas kieTtka», «COBpeMEHHas CUCTEMa OPraHUYECKOIO0 MHUPAY,
«CpaBHEHHE aHATOMHUYECKHX 4YEpT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme moan», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JION», «HenoBeUeCKHue pacoDy.

O6opynoBanue: My «lIpoucxoxaeHune — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTablla, KPOMaHbOHIA), CIENKH WIH
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyowna, ckpebiia), TEeOXpoHOJoTHMUecKas Ta0nuna, Koswiekuus «Dopmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUIN».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktuueckast padbota Ne 1. «M3yyeHue MCKOMaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJUICKLIUSAX).

OKCcKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KpaeBEAUYECKUI My3€el).

Tema 3. Opranu3msl U OKpYy:Kamoias cpeaa.



DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3aeibl 3KOJOTHA. MeTOoabl 3KOJIOIrMYECKUX
UCCJIEIOBAHNN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHUs OPraHU3MOB: BOJIHAs, HAa3€MHO-BO3IYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckne ¢akropbl. Krnaccudukamus -5Konoruyeckux (HakTopos:
abnoTtnyeckue, OWMOTHYECKHME U AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAaHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATYypa, BIAXKHOCTb. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHu3MOB K  JEHWCTBUIO  aOMOTHYECKUX  (HAaKTOPOB.
buonornyeckne puTMsl.

buotnueckue akTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUI: KOHKYPEHIUS,
XUIIHUYECTBO, cCUMOMO3 U ero (opmel. Ilapazutusm, kKoomepausi, MyTyalusM,
KOMMEHCaJIU3M (KBapTHUPAHCTBO, HAXJEOHWYECTBO). AMEHCAINU3M, HEUTPAIU3M.
3HaueHue OMOTHMYECKMX B3aMMOJCHCTBUM 1751 CYIIECTBOBaHHUS OPIaHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
MUrpanys. J[mHaMuKa 4ACIEHHOCTH MOIYJISIUU U €€ Peryssaius.

JlemoncTpanum:

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

Tabmuubl u cxemsl: kapta «lIpupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
opranusMoBy», «®Poronepuoausm», «llomynsuum», «3aKOHOMEPHOCTH poOCTa
YHCIEHHOCTHU NOMYJIAIUU HHDY30pUun-Tyhpenbkmny», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlaGoparopnas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PaCTEHUN U3
pa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktuueckast padbota Ne 2. «Ilocy€T NIOTHOCTH MOMYISIUN pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiecTBo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
OHoIIEHO3E.

Dkonornueckne cuctembl (3kocucteMsbl). [loHsaTne 00 »skocucTeMe W
ouoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTBl 3KOCUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAYyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B IKOCUCTEME.
Tpoduyeckue (muieBbie) ypoBHU 3KocucTeMbl. [uiieBrie nenu u cetu. OCHOBHbBIE
NOKa3aTelIM 3KOCHUCTEMBL: OMoMmacca, NPOAYKLHA. ODKOJIOTMYECKHE INHPaMUJBbL:



OPOAYKIIMM, YHCICHHOCTH, Ouomacchl. CBOICTBAa HSKOCHUCTEM: YCTONYHUBOCTH,
camoperyJsinus, pazputue. CyKueccus.

[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
VI IIUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTh dKocucTteM. CoxpaHEHHE
OMOJIOTMYECKOT0 pazHooOpasus Ha 3emiie.

Yuenne B. U. Bepnaackoro o oumocdepe. ['paHuiibl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHYecKkoe paBHOBecME M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e MPUPOBI U yesoBedecTBa. CoxpaHeHue OnopazHnooOpasus
KaK OCHOBa ycroilumBocTu Ouocgepsl. OCHOBa palMOHAIBLHOTO YIIPaBJICHUS
IPUPOJIHBIMHU PECYpPCAMM U MX UCHOJb30BaHUE. [locThxkeHUs: OMOJIOTUU U OXpaHa
MIPUPOJIBI.

JlemoHncTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubr u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoIOTHUECKas TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOITOTEHHBIC BO3ACHUCTBUA HA IPUPOAY», « BakHeNIIMe NCTOYHUKY 3arpsA3HEHUSA
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas coctamistonias ounochepo»,
«®DakTopel  nerpamauumud  nouB»,  «llapuHukoBwiii  3ddexT»,  «DakTOpbI
paIMoaKTUBHOIO 3arpsi3HeHus Ouocdepnl», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue >ku3Hu B Ouocdepe», «O30HOBBIM »dKpaH OHoOChEphI»,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaelb-anmukanus « Tunmudabie OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coobIIecTBaY, Koyuiekuuu «buoiienos», « Bpenurenu BaxxHeUmux
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», TepOapuu U KOJUIEKIIMU PACTEHUI U dKUBOTHBIX,
PUHAJIEKAIINE K Pa3HBIM IKOJIOTMYECKUM Ipynnam ogHoro Buaa, KpacHas kHura
Poccuiickoii @enepanuu, H300paxeHUs] OXpaHAEMBbIX BHUIOB pPACTCHUU U
YKUBOTHBIX.



[NTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHA  [MPOI'PAMMEBI  TIO
BMOJIOT'NN HA BA30BOM YPOBHE CPEJIHEI'O OBUIEI'O ObPA3OBAHUA

Cornacao ®I'OC COOQO, ycraHaBIuBaroTCs TpeOOBaHUS K pe3ysibTaTaM OCBOCHUS
OOYyJarOMIMMHUCS TPOTPaMM  CpPEIHEro oOmero o0pa3oBaHUS: JTMYHOCTHBIM,
METaNPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JNMYHOCTHBIX pe3yJIbTaTOB OCBOCHHUS mnpeaMmera «buomnorus»
BBIJICJICHBI CIICIYIONINE COCTABISIONIME: OCO3HAHWE OOYYAIOIIMMUCS POCCUUCKON
TPaXJaHCKOW MJICHTUYHOCTHA — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOTMIPEICIICHUIO, HAJTMYME MOTUBAIIUU K O0YUYEHUIO OMOJIOTHH, 1IeJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE KJIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPATUIUNA pa3BUTUS OMOJOTUYECKOTO 3HAHUSA, TOTOBHOCTh U
CIIOCOOHOCTH 00YYarOIINXCsl PYKOBOJICTBOBATHCS B CBOEH JEATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMHU CUCTEME OMOJOTMYECKOTO 00pa3oBaHMs,
HaJIMYue SKOJIOTUYECKOrO0 MPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTH IIEIU U CTPOUTH
YKU3HECHHBIE TIJIaHBI.

JIndyHOCTHBIE pe3ynpTaThl OCBOEHUs mpeamera «buonorus» AOCTUTrarOTCS B
€IUHCTBE Yy4YeOHOW U BOCIUTATEIBHOM JEATELHOCTU B COOTBETCTBUU C
TPAJULIMOHHBIMA POCCUHUCKUMH COLIMOKYJIBTYPHBIMU, UCTOPUUYECKHMHU U HAYyXOBHO-
HPABCTBEHHBIMU 1IEHHOCTSIMU, TPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH
MOBEJCHUS W CIOCOOCTBYIOT TMpOIlECCaM CaMOIO3HAHUSA, CaMOBOCIUTAHUS U
CaMOpAa3BUTHS, PA3BUTHUS BHYTPEHHEN MMO3ULIUU JIMYHOCTH, NATPUOTHU3MA, YBAXKEHUS K
3aKOHY M MPaBOIOPANIKY, YEJIOBEKY TpyJla W CTaplIEMy MNOKOJCHHUIO, B3aWMHOTO
YBOKEHUS, OEPEKHOTO OTHOIICHUS K KyJIbTYPHOMY HACICIUI0 W TPATULIUSIM
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickor Penepanuu, NpUpOE U OKPYKAIOIIEH
cpene.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS y4eOHOTO mpeamera «bromorus» momKHbBI
OTpaXaTh TOTOBHOCTh W  CIOCOOHOCTh  OOYYaroImMXCsl  PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUEHTAllMi,  TO3UTUBHBIX  BHYTPEHHUX  YyOEXKIEHWH,  COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCUICKOTO 00IIECTBA, pACIIMPEHUE KU3HEHHOTO OTIhITa
M OMNbITa JEATEJIBHOCTH B MPOILECCE peaau3alldd OCHOBHBIX HaIlpaBJICHUMN
BOCIIUTATEJIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIMU O00YYarOMIErocs KaKk aKTHBHOTO U

OTBETCTBEHHOTO WIEHA POCCUICKOTO OOIIECTRA,;



OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, yBAKEHUE 3aKOHA U
MIPaBOMNOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM ACATEIHHOCTU MPHU CO3JAHUU yICOHBIX
MPOEKTOB, PEIICEHUH Y4YEeOHBIX M  TO3HABATENbHBIX  3aJa4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENEIATh COOCTBEHHYIO MO3UITHIO IO OTHOIIECHUIO K SIBICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHUE YUYUTHIBaTh B CBOMX JEHCTBUAX HEOOXOAMMOCTb KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIOJIEH C Pa3HBIMU YOEKIECHUSMH, KYJIbTYPHBIMH IEHHOCTSIMU U
COLMAJIBHBIM IT0JI0KEHUEM;

TOTOBHOCTH K COTPYJHUUYECTBY B MPOIECCE COBMECTHOTO BBIMIOJIHEHUS yU€OHBIX,
MTO3HABATEIbHBIX U UCCIIEIOBATEIBCKUX 3a71a4, YBAXKUTEIBHOTO OTHOIICHUSI K MHEHHIO
OIIIMOHEHTOB MIPHU OOCYKJIEHUHU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOU U BOJIOHTEPCKOU JIESITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNCKONM TPAKIAHCKON HACHTUYHOCTH, MaTPUOTHU3MA,
YBAXKEHUS K CBOEMY HAPOJy, YyBCTBa OTBETCTBEHHOCTH epea PoauHou, ropnoctu 3a
CBOM Kpa#, cBOW PoauHy, CBOM S3BIK M KyJbTYPY, IPOLUIOE K HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

[IECHHOCTHOE OTHOILICHUE K MPUPOJHOMY HACIEAWIO W MaMSITHUKAM MHPUPOJBI,
JIOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OLIEHUBATh BKJIA]] POCCUUCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OMoJ0OTHHY, TOHUMAaHWA 3HaYeHUs OUOJIOTHU B TIO3HAHUU 3aKOHOB MPUPOIbI, B KU3HU
YeJIOBeKa M COBPEMEHHOT'O 00IIEeCTBa;

uaenHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyKeHUI0 W 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/IA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CUTYallUI0 U TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHWE K CBOMM POJMTENSM, CO3JAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS IEHHOCTEU CEMEUHOMN KU3HU B COOTBETCTBUM C TPATULMSIMU
HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOEC OTHOIICHUE K MHpPY, BKIIOYas JCTETHKY ObITAa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAHHUE YMOIIMOHATBHOTO BO3/ICHCTBHUS )KUBOM IPUPOJIBI U €€ LIEHHOCTH;



FOTOBHOCTh K CaMOBBIPQXEHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S5) ¢usuyeckoro BocnuTaHHMsA, (GOPMHUPOBAHHMSA KYJbTYPHI 310POBbS M
IMOLMOHAJIBHOIO 0/1ar0NOTy YU :

NOHMMAaHHE M pealln3alus 310poBOro u 0e30macHoro oopasa >kxu3HH (310pOBOE
nuTaHue, cCOOMIOCHIEe TUTHEHNYECKUX MPaBUI U HOPM, COATaHCHPOBAHHBIA PEKUM
3aHATAA W  OTAbIXa, perymspHas (¢u3nyeckas aKTUBHOCTH), OEpEKHOrO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIIEHHUS K COOCTBEHHOMY (U3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

NIOHUMAHUE LEHHOCTU IMpPaBHWJl HHIUMBHIYAIBHOIO M  KOJUIEKTUBHOI'O
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE TMOCIEACTBUI M HENPUATHS BPEIHBIX MPUBBIYEK (YMOTpeOaeHus
aJIKOTr0JIsl, HAPKOTUKOB, KYpPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

FOTOBHOCTh K AKTHBHOM J€ATEIbHOCTH TEXHOJOIMYECKOM U COIMAIbHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh WHULMHUPOBAThH, IUIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTB;

UHTEpEC K pazIU4HbIM cepaM NpodecCHOHANbHON NEeATEIbHOCTH, YMEHUE
COBEpIIIaTh OCO3HAHHBIN BBIOOp OymyIel mpodeccruu U peain30BbIBaThH COOCTBEHHBIC
YKU3HEHHbIC TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHI0 U C€aMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYeCKOI0 BOCIIUTAHMSA

HKOJIOTUYECKHU LIETeCO00pa3HOEe OTHOUIEHUE K MPUPOJIE KaK UCTOYHUKY >KH3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIICHHE YPOBHS JKOJIOTMUYECKOM KYJIbTYpBL: MPHOOPETEHHE OIbITa
IUIAHUPOBAHMS IOCTYNIKOB U OLIEHKH UX BO3MOXHBIX MTOCJIEICTBUM JIJIS1 OKPYXKArOLIEH
Cpensbl;

OCO3HAHHME TJIOOAJIBHOIO XapaKTepa 3KOJOTMYECKHX MpoOsieM U MyTed Hux
pelieHus;

CHOCOOHOCTH UCIIOJIB30BATh MPHOOpEeTaeMble IPU U3YYEHUN OMOJIOTHH 3HAHUS U
YMEHHUsI IPU pelIeHnH MPo0JIeM, CBA3aHHBIX C pallMOHAIbHBIM IPUPOIOTIOIH30BaHUEM
(cobnrofeHue mMpaBUil TMOBENCHHUS B MPHUPOAE, HAIMpPABICHHBIX Ha COXpPaHEHUE
paBHOBECHSI B DKOCHCTEMAaX, OXpaHy BHJIOB, IKOCUCTEM, Orocheps);

AKTMBHOE HENPUATUE NEUCTBUN, NPUHOCAIIMX BPEI OKPYKAIOLIEN NPUPOIHON
cpene, yMEHHe IMPOTHO3UPOBATH HEONArONPHUATHBIE 3KOJOTUYECKUE IOCIEICTBUS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;



HAJIMYHME Pa3BUTOTO SKOJOTUYECKOTO MBIIIUICHUS, YKOJOTUYECKON KYJIbTYPHI,
OTIBITA JESITEIBHOCTH 3KOJIOTHYECKOW HAMPaBICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
UMHU B TI03HABATEJILHON, KOMMYHUKATUBHON M COIMATILHOM MPAKTHKE, TOTOBHOCTU K
YYaCTHIO B IPAKTUUECKOMN ACATEILHOCTH PKOJOTHUYECKON HAIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHsI HAYKHM W OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIHAJIOTE
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W YHMTATEIbCKOW KyJIbTYpbl KaK CpEJICTBa
B3aMMO/ICHCTBHUS MEXKTY JIFOJbMH M TIO3HAHUS MUPA;

MOHMMAaHWE CcreuuPuky OHOJIOTHMM KaK HayKh, OCO3HaHUsi €€ poiu B
GOpMHPOBAaHUN PANMOHATLHOTO HAYYHOTO MBIIUICHUS, CO3aHUUA I€JIO0CTHOTO
IpeACTaBIeHUs] 00 OKpY)KaloIeM MHpe KaK O €IWHCTBE NPHUPOJLI, YeJoBeKa U
oOIecTBa, B TO3HAHMHM TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH IpodieM
COXpaHEHUS IPUPOTHOTO PABHOBECHS,

yOSXKIEHHOCT, B 3HAYMMOCTH OWOJIOTHH JJII COBPEMCHHOW ITUBUJIN3AIINH:
oOecIieueHrsT HOBOTO YPOBHS pa3BUTHS MEIWUIIMHBI, CO3JIaHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX peIlaTh PeCypCcHbIC MPOOIEMbI Pa3BUTHS YEIIOBEUSCTBRA,
MOMCKAa TyTEeH BBIXOJIa M3 TJIOOAJTBHBIX JKOJOTHYECKUX TPOOJIeM MU OOecIreueHHUs
nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PAITMOHAIIBHOMY HCIIOJIB30BAaHUIO MPHUPOTHBIX
pecypcoB U (OPMHPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCThH B TTOJTYYECHUH OMOJIOTHICCKUX 3HAHUH B IEJISIX TOBBIIICHUS
oOImIel KyJbTYphl, €CTECTBCHHO-HAYYHOH TPaMOTHOCTH, KaK COCTaBHOM 4YacTH
(GYHKIMOHATIBHOM TPaMOTHOCTH OOydJaromuxcs, (GopMHUpyeMOll TMpu U3yYEHUU
OnoIorNy;

MOHMMAaHUE CYIIHOCTA METOJOB ITO3HAHMSI, MCIOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH MCTOJIb30BaTh MOJTyYaeMble 3HAHUS JTs aHau3a U O0BSICHCHUS
SIBJICHUI OKPY>KAIOIIET0 MUPa U MPOUCXOMSINUX B HEM U3MEHECHHM, YMEHUE JIeIaTh
000CHOBaHHBIC 3aKJIFOYCHHUS Ha OCHOBE HAYYHBIX (PaKTOB M MMCIOIIMXCS JTaHHBIX C
TEJIBI0 TTOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HCITOJIB30BaTh OWOJIOTHYCCKUE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HECHHBIX CUTYAIUsX;

OCO3HAHHWE IIEHHOCTH HAY4YHOU JEeSATEIHbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEILHOCTh HHIUBUIYAIBHO U B TPYIIIIC;

TOTOBHOCTh M CIIOCOOHOCTH K  HENPEPHIBHOMY  O0Opa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TMOJYyYCHHUIO HOBBIX 3HAHWWA 1O OWOJOTHUU B
COOTBETCTBHH C KU3HECHHBIMU MMOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATBI



MeTtanpeameTHble pe3ylbTaThl OCBOEHHUS ydeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble [UIsI  (DOPMHUPOBAHMS MHPOBO33PEHHUS  O0YyYaroOUIMXCs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHBIE) OOIICHAayYHbIE MOHSITHS, OTpa)karoIue
LEJIOCTHOCTh HAy4YHOM KapTHMHBI MHUpa M CHEUMPHUKY METOJOB IMO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, HHEPIHs, SBICHUE, MPOLECC,
CHUCTeMa, HAy4YHbIH (aKT, MPHUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCIIeIOBaHKE, HAOMIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U APYTUX), YHUBEPCAIbHBIC
yueOHble JeicTBUs  (IIO3HABaTENbHbIE, KOMMYHUKATHUBHBIE, PETYJISTUBHbIC),
obecnieunBamomye (GopMupoBaHue (PYHKIMOHAIBHOM TI'PaMOTHOCTH M COLMAIbHOMN
KOMIETEHIIMH 00y4YaroInXCsl, CIOCOOHOCTh 00YUaIOUIMXCs NCI0JIb30BaTh OCBOEHHbBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKHE 3HAHUS WM YHHUBEpCAIbHbIE Y4YeOHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeTtanpeaMeTHble pe3yibTaTbl OCBOEHHUS IPOrPaMMbl CPEAHETO OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBJ1aieHre YHMBEPCATbHBIMH Y4eOHBIMH MTO3HABATEIbHBIMHY 1eHCTBUAMMU:

1) 6a30Bble JOrHYeCKHE A CTBHUS:

CaMOCTOATENbHO  (OpMyJIHpOBaTH M aKTyalM3WpOBaTh  IpoOiemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIIONB30BaTh IMPU OCBOCHMM 3HAHUW NPUEMBI JIOTMYECKOIO MBILUICHUS
(aHanu3a, cUHTE3a, CpaBHEHHUsI, Kjaccu(uKaiuu, 0000IIEeHHs ), PACKPhIBATh CMBICI
OMOJIOTMYECKUX MOHATUM (BBIIENSATh MX XapaKTepHbIE MPU3HAKU, YCTaHABIUBATH
CBSI3U C IPyTUMH MTOHATUSAMH);

ONpENeNATh LENu JEATEIBHOCTH, 3aJaBas IlapaMeTpbl U KPUTEPUH UX
JNOCTUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTU C ITIOCTABJIICHHBIMU LIEISMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TMOHATUS JUIsl OOBSICHEHUS! (PAKTOB M SIBIICHUM
YKWBOW MPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyXIC€HHUs (MHOYKTUBHBIE, JEAYKTUBHBIE, IO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTM M IPOTHUBOPEUYUS B PACCMATPHUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSTh CXEMHO-MOJIEJIBHBIE CPEACTBA ISl MPEACTABIEHUS CYLIECTBEHHBIX
CBSI3€H M OTHOILICHHUM B U3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAK)KE MPOTUBOPEUNIA
pa3HOro poJia, BRISIBICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHKAX;

pa3palaThiBaTh IJIaH pEHICHHUS MpoOJeMbl C Y4YETOM aHallM3a HMEIOLIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIEATEIIBHOCTh, OLICHUBATh COOTBETCTBUE DPE3YJIHTATOB
LIEJISIM, OLIEHUBATh PUCKU NOCIIEICTBUM JAEATEIBHOCTH;

KOOPAMHHUPOBATH U BBIMIOJIHATH pabOTy B YCIOBUAX PEaIbHOTO, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NIPU PELIEHUH KU3HEHHBIX IPOOJIEM.



2) 06a30BbIe HCCJIE0BATEIbCKHE IeHCTBHUS:

BJIa/IETh HABBIKAMHM Y4YEOHO-UCCIIEIOBATEIBCKON W MPOEKTHON NEATEIbHOCTH,
HaBBIKAMHM  pa3pelieHus  MpoOJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IOUCKY METOJOB PEIICHUs MPAKTUYECKUX 3a]ad, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

UCIT0JIB30BaTh PA3JIMYHBIE BUABI ACSITEIBHOCTU O MOJTYYEHUIO HOBOTO 3HAHUS,
€ro MHTEepIpeTalny, MPeoOPa30BaHUIO U MPUMEHEHUIO B YUEOHBIX CUTYyallUsIX, B TOM
YHCJIe IIPU CO3/1aHUU YYEOHBIX U COLIMATIBHBIX MPOEKTOB;

(opMUpOBAaTh HAyYHBIH THUI MBIIUICHUS, BIAJAECTh HAyYHOM TEPMHHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHbIE 3aJaud B 00pa3oBaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBIBIIAITh [PUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJM3UpoBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHUS, HAXOAUTh apryMEHTHI JUIS J10Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPhl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh MOJIYYEHHBIE B XOJI€ PEUICHUS 3aa4d pe3yJIbTaThl, KpUTHUYECKU
OLICHMBATh UX JOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh IIEJICHAIIPABJICHHBIM IOUCK IEpeHoca CPeJICTB U CIHOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMETh MEPEHOCUTh 3HAHWA B TO3HABATEIBHYI0 M MPAKTHYECKYI0 00JiacTu
KU3HEIEATEIIbHOCTH;

YMETb HHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE HJEH, IPEUIaraTb OPUTMHAIBHBIE MOAXOJbl U PELIEHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBATHCSI B Pa3jIMUHBIX HMCTOYHUKAX HMHPOpMaluu (TEKCTe yueOHOTo
nocoousi, HAy4YHO-TIOMYJISIPHOM  JUTepaType, OHOJOTMYECKHX  CIOBapsixX U
CIPAaBOYHMKAaX, KOMIMBIOTEPHBIX 0a3zax JaHHbIX, B HTepHeTe), aHaIM3UpOBaAThH
MH(OPMAIUIO Pa3IMYHBIX BUAOB U (POPM NPE/ICTABIICHUS, KPUTHUYECKH OLICHUBATH €€
JIOCTOBEPHOCTH M HEMPOTUBOPEUUBOCTb;

dbopMynupoBaTh 3ampochl U MPUMEHATH Pa3IUYHbIE METOJIbl MPH TMOUCKE U
otOope Ouonornyeckor wHOpMAIMK, HEOOXOMUMOW IS BBITOJHEHUS Y4eOHBIX
3ajay;

npuoOpeTaTh ONBIT HKCIHOJb30BaHUA WHOOPMAIMOHHO-KOMMYHUKATHUBHBIX
TE€XHOJIOTHI, COBEPIIEHCTBOBATh KYJIbTYPY AKTHBHOI'O HCIIOJb30BAHMS Pa3IUUYHBIX
MIOMCKOBBIX CUCTEM;



CaMOCTOATENILHO  BBIOMpATh  ONTHUMANbHYIO  (OpMy  TMpeACTaBICHUS
ouonorunueckoit nHGopMauu (cxeMpl, rpaduky, TUarpaMMbl, TaOIHIIbI, PUCYHKH U
Apyroe);

UCITI0JIb30BATh HAYYHBIN SI3bIK B KAUECTBE CPEJICTBA IIPU padOTE C OMOJIOrMUECKOM
uH(popMaIuen: MPUMEHATh XUMUYECKHe, (PU3NYecKrue U MaTeMaTUYEeCKUe 3HAKU U
CUMBOJIBI,  (QopMynbl, abOpeBHAaTypy, HOMEHKJIATypy, HCIOJb30BaTh U
peo0pa3oBhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMM PACIIO3HABAHUS U 3allIUTHI HH(MOpMAIUHU, HTHHOPMAIIMOHHON
0e30MacHOCTH JTUYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmennme:

OCYIIECTBIIATH KOMMYHHUKAITUU BO BCeX cdepax KM3HU, aKTHBHO y4acTBOBATH B
JManore Wi JUCKYCCHU IO CYIIECTBY OOCYKJaeMol TeMbl (YMEHHE 3aJaBaThb
BOIIPOCHI, BBICKA3BIBATh CYXKJICHHUS OTHOCHUTEIBHO BBITIOJIHEHUS IMpEaJiaracMoi
3a/layd, yYYUTHIBATh MHTEPECHl W COTVIACOBAHHOCTH TO3MIIMN APYTHMX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIC CpPEICTBA OOIIECHWS, TOHMMATh 3HAYCHHE
COILIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3SHUKHOBEHUS KOH(GIMKTHBIX CUTYallUl, YMETh
CMSITYATh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BIAJCTh PA3JIMYHBIMU CIIOCOOaMH OOIICHUS W B3aUMOJCHCTBHUS, MMOHUMATh
HaMEpEHUS APYTUX JIFOACH, TPOSIBIISITh YBAKUTEIHLHOE OTHOIICHUE K COOCCETHUKY U B
KOPpEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHNUS,

Pa3BEPHYTO W JIOTUYHO H3J1araThb CBOKO TOYKY 3PEHHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHasl IeiTeJIbHOCTD:

MOHMUMATh W HCIIOJIh30BaTh MPEHMYIECTBA KOMAHIHONW W WHIWBHUIYATBHON
paboThI TpU perieHur OMOJOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYITOBBIX (DOPM B3aMMOICHCTBYS TIPU PEIICHUH YISeOHOU 3a/1a4u;

BBHIOMpaTh TEMAaTUKy U METOJbI COBMECTHBIX JEUCTBUH C Y4E€TOM OOIIHUX
WHTEPECOB M BO3MOKHOCTEH Ka)KI0T0 YjieHa KOJUICKTHBA,;

NpUHUMATh  IIETM  COBMECTHOW  JCATEIBHOCTH,  OpPraHW30BBIBATH U
KOOPJAMHHUPOBATh JCUCTBUA MO €€ JIOCTHKEHUIO: COCTaBJIATH IUIAH JIEUCTBUU,
pacnpenensiaTh poyid ¢ Y4YETOM MHEHUN YYaCTHHUKOB, OOCYKIATh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KaYeCTBO CBOCTO BKJIaJa M KaXJIOTO0 YJaCTHHUKAa KOMAaHJIbI B OOITHI
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

mpemyiaraTh HOBBIE TMPOEKTHI, OIECHWBATh WACH C TO3WIUA HOBHU3HBI,
OPUTHHAIBHOCTHU, TPAKTUIECKON 3HAYNMOCTH;



OCYLIECTBJISATh MO3UTUBHOE CTPATErMYECKOE TMOBEAEHUE B  Pa3IMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

OBJiaieHne YHUBEPCAIbHBIMH PEryJSTUBHBIMU AeHCTBUSIMH:

1) caMmoopranu3anms:

UCITI0JIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs BBISIBIICHUS IPOOJIEM U UX PEILICHUS B
YKU3HEHHBIX U YUYEOHBIX CUTYaIUsIX;

BBIOMPATh HA OCHOBE OMOJOTMYECKUX 3HAHUI LIEIEBBIE U CMBICIOBBIE YCTAHOBKU
B CBOMX JEHUCTBUSAX U IMOCTYIIKaX IO OTHOLICHUIO K )KUBOU IPUPOJIE, CBOEMY 3/10POBBIO
Y 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITETIbHO OCYIIECTBIISAITh ITO3HABATEIIbHYIO JEATEIIBHOCTh, BBISBISIThH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJlaud B 00pa30BaTEIbHOU
JEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENILHO COCTaBIIATH IJIAH PEIICHUs] MPOOJIEMBbI C YYETOM MUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacmupsTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

JienaTh OCO3HAHHBIA BBHIOOP, apryMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTH 32
peuIeHue;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

crioco0CTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO MUPOKOU SPYAUIIMU B PA3HBIX
00JacTsAX 3HAHUN, MOCTOSHHO MOBBINIATH CBOM 0Opa3oBaTEIbHBIM M KYJbTYPHBIN
YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyalldsIM, BHOCUTb KOPPEKTHBBI B AESATEIbHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIAJ€Th HABBIKAMU TMO3HABATEIBHON pedIeKCHH KaK OCO3HAHMS COBEPLIAEMBIX
JEWCTBUIN U MBICIUTENIBHBIX MPOIIECCOB, UX PE3YJbTATOB U OCHOBAaHUM, UCIIOJIH30BATh
puémbl pedIEeKCUN 7Sl OLICHKU CUTYaIlMH, BHIOOpA BEPHOTO PEIICHUS;

yMETh OIIGHMBaTh PUCKM M CBOCBPEMEHHO IMPUHHUMATh PEIICHUS IO UX
CHIKEHHUIO;

NpUHUMATh MOTHUBBI W apPryMEHThl JPYIHMX TIPpU aHaIU3€ pPE3yJIbTaTOB
JEATEIIbHOCTH;

3) npuHsATHE CeOs ¥ APYTUX:

MPUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

NpUHUMATh MOTHUBBI W apPryMEHThl JPYrHMX TIPpU aHaIU3€ pPE3yIbTaTOB
JEATEIIbHOCTH,

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATBI



[TpenmeTHbIE pe3ynbTaThl 0ocBoeHUs IporpamMMbl COO no Ouosioruu Ha 6a30BOM
YPOBHE BKJIIOUAIOT crienupuueckue st yaeOHoro npeamera «buonorus» HaydHble
3HAaHWS, YMEHUS M CIOCOOBI JCHCTBHI IO OCBOCHHMIO, HWHTEPIPETAIMU U
npeoOpa3oBaHMI0 3HAHUW, BHUIABI JEATEIBHOCTH IO TMOJTYYCHHIO HOBOTO 3HAHHS U
IPUMEHEHUIO 3HAHUN B PA3IMYHBIX YYEOHBIX CUTYyallUsAX, @ TAaKKE B PEaJIbHBIX
KU3HEHHBIX CHUTyalUsX, CBA3aHHBIX € Ouojorueil. B mnporpamme mnpenMerHbie
Pe3yJIbTaThI IPEACTABIEHBI IO r0JIaM O0yUYEHUSI.

[IpenmeTHBIC pe3yabTaThl OCBOCHHS ydeOHOTO mpemmera «buomorus» 6 10
KJacce NOJDKHBI OTPaXKaTh:

c(pOPMUPOBAHHOCTh 3HAHUM O MECTE€ U POJM OMOJIOTUU B CUCTEME HAYYHOI'O
3HaHUS €CTECTBEHHBIX HAYK, B (DOPMHPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOU
KApTUHBI MHpPa MU HAyYHOI'O MHUPOBO33PEHUS, O BKJIAJE POCCHMCKUX U 3apyOerKHBIX
Y4€HBIX-OMOJIOrOB B Pa3BUTHE OMOJIOTMH, (PYHKIIMOHAIBHON I'PaMOTHOCTH YE€JIOBEKA
JUISL PELICHUS KU3HEHHBIX 3a1a4;

YMEHHE PACKpPbIBATh COACPKAHNE OMOJOTUUECKUX TEPMUHOB U IOHATUMN: )KU3Hb,
KJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIECTB W INPEBpAIICHHE HSHEPTUH),
romeoctas  (caMoperyssiius), ypOBHEBas  OpraHu3aiusi JKUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHUE (PENPOAYKIIHS), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

YMEHHME M3jaraTh OHOJOTMYEecCKHe TeopuHu (KJIETOYHAs, XpOMOCOMHas,
MyTaIMOHHAsl, IICHTPajbHasl JOTMa MOJIEKYJISIpHOM Onosiorun), 3akousl (I'. Menpaens,
T. Moprana, H. 1. BaBunoBa) u yueHus (0 LIeHTpax MHOT000Opa3us U NPOUCXOKICHUS
KynbTypHBIX pactenuid H. V. BaBunosa), onpenensiTe rpaHULbl UX TPUMEHUMOCTH K
YKUBBIM CUCTEMAM;

YMEHME BIAJETh METOJIaMU HAyYHOr'O MO3HAHUS B OMOJIOTHU: HAOIIOJEHUE U
ONMCAHNE JKMBBIX CHCTEM, IPOLECCOB W SBIICHHWM, OpraHuW3alvs M IPOBEICHUE
OMOJIOTMYECKOTO AKCIIEPUMEHTA, BBIABUKEHUE TUIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH
MEXIY MWCCIEAYyEeMbIMH BEIMYMHAMH, OOBSICHEHUE TMOJYYEHHBIX PE3YJbTATOB,
VCITOJIb30BAaHHBIX HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHE J€JIaTh BBIBOJIBI HA
OCHOBAHMH IMOJTYYEHHBIX PE3YJIBTATOB;

YMEHHE BBIICISATh CYIIECTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK IMPOKAPHUOT U
AYKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
npoueccoB: oOMeHa BEIIECTB W MPEBpallleHHus SHEPrud B KIETKe, (OTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTHYecKkoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meilo3a,
OIUIOAOTBOPEHUS,  PA3MHOXKEHUS, WHAUBUIYAJIbHOTO  Pa3BUTHS  OpPraHU3Ma
(oHTOTEHER);

YMEHHME TPUMEHATh MOJYUYEHHbIE 3HAHUA ISl OOBSICHEHHS OMOJIOTMYECKUX
IIPOLIECCOB W SIBJICHUM, I NPHUHATUSA NPAKTUYECKUX PELICHUM B IOBCEIHEBHOU
KU3HU C LEeIpl0 obecreyeHus OEe30MacHOCTH CBOETO 370POBbS U 3/I0POBbS



OKPY>KaIOIUX JIIOJIeH, COOIIO/IEHUsI HOPM TPAMOTHOTO TOBEJEHUSI B OKpYKaroIlen
OPUPOJIHON cpele, MOHMMAaHHE HEOOXOJUMOCTH HCHOJIB30BaHUS JOCTHIKCHUN
COBPEMEHHOU ouonoruu U OMOTEXHOJIOTHIA TUIS PaLMOHAIBHOTO
MPUPOOTIOIH30BAHNUS;

YMEHUE PelIaTh dJIEMEHTApHbIE TEHETUUECKUE 3a/1a4i HA MOHO- U IUTUOPUTHOE
CKpEIllMBaHUE, CIEIUIEHHOE HAcleAOBaHUE, COCTaBISATH CXEMbl MOHOTHOPHIHOTO
CKpEeIMBaHUs I MpeICKa3aHus HaclIe0BaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHUE BBINOJIHATh JAa0OpAaTOPHbIE U MPAaKTHYECKUE paboThl, COOJIIOIATH
IpaBuJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKU OLIEHMBAThb M  HUHTEPIPETHPOBaTh HH(GOPMALIUIO
OMOJIOTHUYECKOTO COJEPKaHUs, BKIIOYAIONIYIO TICEBAOHAYYHBIE 3HAHUS U3 PA3TMUHBIX
MCTOYHUKOB (CpEeACTBAa MAaccOBOW HMH(OpMaALMU, HAYYHO-TIOMYJISIPHBIE MaTepHalbl),
TUYECKHUE aCIEKTbl COBPEMEHHBIX HCCIEJOBAaHMM B OWOJOrMM, MEIUIMHE,
OMOTEXHOJIOTHH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE MHUCbMEHHBIE U YCTHBIE COOOLIEHUs, 00001as
OMoIOrHUecKyI0 HH(GOPMAIIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO UCTIOIb30BaTh
NOHATUIHBIN anmapaT OMOJOTUH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs yueOHoro mnpeamera «buosorus» ¢ 11
Kaacce TOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTHh 3HAHUM O MECTE€ W POJH OMOJIOTUM B CHUCTEME HAyIHOTO
3HaHWs €CTECTBEHHBIX HAYK, B (DOPMHPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYUHOM
KapTHUHBl MHpa U HAYYHOI'O MHUPOBO33PEHHS, O BKIIAJC POCCUHCKUX U 3apyOEKHBIX
y4€HBIX-OMOJIOTOB B Pa3BUTHE OWOJIOTHH, (PYHKIIMOHATHHOW IPAMOTHOCTH YeJIOBEKa
JUISL peIlIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE pPacKphIBaTh COJACpXKAHHE OMOJOTHUYECKHMX TEPMUHOB U TIOHSTHI: BWHI,
MOMyJsilKs, TEeHO(QOHJA, SBOJIOLUUSA, JBWXKYIIME CHIbl ((aKTOphl) 3BOJIOLUH,
MPUCTIOCOOJICHHOCTh  OPTaHU3MOB, BHU000pa30BaHUE, OJKOJOTHUECKHE (DAKTOPHI,
HKOCHCTEMA, MPOIYLIEHTbI, KOHCYMEHThI, PEAYLEHTHI, LIENU MUTaHUs, YKOJIOTHYecKas
nupamMmujia, OMoreoleHo3, ornocdepa;

yYMEHHE U3Jarath Ouosiorndeckue Teopuu (dBomonnoHHas Teopust Y. JlapBuna,
CUHTETUYECKasi TEOPHS DBOJIOIUHN), 3aKOHBI M 3aKOHOMEPHOCTH (3apOMABIIIIEBOTO
cxojnctBa K. M. bapa, uepeoBanus TJIaBHBIX HaNpaBieHUH U mmyTel sBoaonuu A. H.
CesepuioBa, yuenusi o Ouochepe B. WM. BepnHamckoro), onpenensrb rpaHUIBI HX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHUE BIAJETh METOJaMU HAyYHOI'O MO3HAaHUS B OWMOJIOTMU: HAOIIOJCHUE U
OMKCAaHUE >KUBBIX CHCTEM, MPOLECCOB M SIBJICHUN, OpPraHU3alMs U TMPOBEICHUE
OMOJIOTHYECKOTO 3KCIEPUMEHTA, BBIIBMKEHHE THIOTE3bI, BBISBICHHE 3aBUCHMOCTHU
MEXIy HCCIEAYyEMbIMH BEIUYMHAMH, OOBSICHEHHE TOJyYEHHBIX pPe3yJIbTaTOB,



UCIOJIb30BaHHBIX HAYyYHBIX MOHSATUH, TEOPUI U 3aKOHOB, YMEHUE JIEJIaTh BHIBOABI Ha
OCHOBAHUM MOJTYYCHHBIX PE3yJIbTATOB;

YMEHHE BBIACIATh CYIICCTBEHHbIE MPHU3HAKKA CTPOCHHS OHOJIOTUYECKUX
OOBEKTOB: BHJIOB, TMOMYJSIUNA, NPOAYLEHTOB, KOHCYMEHTOB, pPEAYLIEHTOB,
OMOreolleHO30B M DKOCHUCTEM, OCOOCHHOCTH MPOIIECCOB:  HACJIEICTBEHHOU
U3MEHYUBOCTH, €CTECTBEHHOr0 OTOOpa, BHI000pa30BaHMs, MPUCIOCOOICHHOCTH
OpPraHMU3MOB, JIEHCTBUS SKOJIOTMUECKUX (PAaKTOPOB Ha OPTraHU3MBI, IIEPEHOCA BEILIECTB
Y TIOTOKA HEPTUH B DKOCUCTEMAX, AaHTPOIIOTEHHBIX U3MEHEHHI B 9KOCUCTEMaX CBOEH
MECTHOCTH, KPYTOBOPOTAa BEIIECTB M OMOT€OXUMHUYECKUX ITUKIIOB B Orocdepe;

YMEHHE TPUMEHATh MOJYUYEHHbIE 3HAHUA ISl OOBSICHEHHS OMOJIOTMYECKUX
IIPOLIECCOB W SIBJICHUM, I NPHUHATUSA NPAKTUYECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C LEeTpl0 obOecreueHns OE30MacHOCTH CBOETO 370POBbS U 3/I0POBbS
OKPY’KaIOILUX JIIOJIeH, COOJIIO/IEHNsI HOPM TPaMOTHOTO MOBEJAEHUS B OKpY’Karolen
OPUPOJIHON cpele, NOHMMAaHHWE HEOOXOJUMOCTH HCIOJb30BaHUS JOCTHIKEHUN
COBPEMEHHOW OMOJIOTHH JIJISl PalliOHAIEHOTO MPUPOIOIIOIb30BAHNUS;

YMEHHE pelIaTh AJIEMEHTapHbIE OMOJOTHYECKHE 3aJaud, COCTABIATH CXEMBI
MepeHoca BEIIECTB U DHEPTUH B IKOCHUCTeMaxX (LIETH MUTaHUs);

YMEHHME BBINOJHATh JIAOOpaTOpHBIE U MpaKTUYECKUEe pPabdoThl, COOIIOAATH
npaBuiIa npu padboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OILICHWBAaTh H  HWHTEPIPETHPOBATh HHGOPMAIIUIO
OMOJIOTHYECKOTO COJEPKaHUSs, BKIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS U3 Pa3IMIHbIX
MCTOYHUKOB (CpEeACTBA MAacCOBOUM HMH(OpMAIMU, HAYYHO-TIOMYJISIPHBIC MaTEpHalIbl),
paccMaTtpuBaTh  TJI00albHBIE  IKOJIOTUYECKHME  MIPOOJIEMbl  COBPEMEHHOCTH,
dbopMHUpPOBATH 1O OTHOIICHUIO K HUM COOCTBEHHYIO TTO3HUIIUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MHUCbMEHHBIE U YCTHBIE COOOIIEHUS, 000011Iast
OuoNornuecKyo HHGOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO UCTIOIB30BaTh
MOHSATUIHBIN anmapaTt OMOJIOTHH.

Pabouas mporpamma no pycckomy sI3bIKy YUYUTBIBAET pabouyto IporpaMmy
BOCIIMTaHUSA YePE3 MOAYJIb YPOUHOU IEATENBHOCTH. LleneBbie opueHTUpsI
pe3yapTaTa BOCIUTAHUS IPOIPAMMBI YUYTEHBI B OIIPEIECICHUN BOCIIUTATENBHBIX 3a1a4

ypoKa.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakrnyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcsl
bu6mmoreka [IOK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 JKuBbl€ CUCTEMBI M KX OpraHu3alus 1 1 https://m.edsoo.ru/7fA1c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHEASATEILHOCTE KICTKH 0 L https://m.edsoo.ru/7f41¢c292
PasMHOXkeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnnorexka [JOK
5 5 1 1
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 3 1 15 bubmuorexa [JOK
OpTaHM3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 1 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
8 OobuerHe 1o kypey. 1 https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 6 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcbl
bubnmoreka [IOK
! IBOmOLHORKAs GroNOrHS o L L https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U PAa3BUTHE KU3HU Ha 9 1 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3Mbl  OKpYKAIOWAs Cpea > L L https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo01miecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 1 https://m.edso.ru/7fA1ecT4
bubnuoreka [{OK
. 2
> Ofowenne 110 kypey https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 4 2.5

I[TPOT'PAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
undpposbIie
Nen/m Tema ypoka KonrTpoabubie IIpakTuueckue p
Bceero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bu6nuoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBOW TPUPOJIBI.
5 [IpakTuueckas padora Ne 1 1 05 bubnnorexa [JOK
«Mcnonp30BaHue pa3IMYHBIX METOJIOB MPU ' https://m.edso0.ru/863e6122
W3YYCHUH OMOJIOTUIECKIX 0OBEKTORY
3 buonoruyeckue cucTemsl, IPOIECCH U UX 1 1 bubmmoreka [JOK
HU3y4YECHUE https://m.eds00.ru/863e6564
4 XuMUYECKui cocTaB KJIeTKH. Boga u 1 bubmuoreka [{OK
MHHEpPAJIBbHBIE COJIA https://m.eds00.ru/863e674e
bubnmorexa LIOK
) b .C 0 1
SATCH. LOCTAB 1 CTPOCHHE DETROB https://m.edso0.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
katanuzaTopsbl. JJaboparopnas pabora Ne 1
6 «M3ydeHne KaTaTuTHYECKON aKTUBHOCTH 1 0.5 bubmmorexa [JOK
yi ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpe aMUJIa3bl UITH
KaTasas3bl)»
but6mmorekxa [IOK
7 v I 1
[ICBOMBL. JIHITHAL https://m.eds00.ru/863e6870
8 Hyxneunosbie kucinorsl. AT® 1 1 bubnmorexa LOK

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



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/ISI 1 MCTOABI U3YUYCHUSA KIICTKH.

bubnunorexa LIOK

9
Knerounas Teopus https://m.eds00.ru/863e6e88
10 Krerka kak 11eJ10cTHas )KUBast CHCTEMA
CtpoeHue 3yKapuoTHYECKON KIIETKH.
JlabopaTopHas pabora Ne 2 «M3yuenue
PatopHai p . YA bubnunoreka LIOK
CTPOCHHUS KJIIETOK paCTeHUM, )KUBOTHBIX,
11 5 SaKTePi 0.5 https://m.edso0.ru/863e6ff0
FPHDOB 1 DAKTCPUH HOM MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpemapaTax u ux
OITHCAHUE»
bubmuoreka [{OK
12 Obmen BemecTs wIk MeTabousM https://m.edso0.ru/863e766¢
bubmuoreka [{OK
1 )] . X
3 OTOCHHTES. ACMOCHIHTES https://m.edso0.ru/863e7c98
bubnunoreka LIOK
14 i
Jueprerueckuii 0omen https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKu. [lenenue
KJeTku. Muto3. JlabopaTopnast pabora Ne 3
15 «HaOimroneHrne MuTO3a B KJIeTKaX KOHYMKA 0.5 bubmorexa HOK
' https://m.eds00.ru/863e7dc4
KOpeIlKa JyKa Ha TOTOBBIX
MUKpOTpernaparax»»
16 buocunres 6enka. Peakuust MaTpuaHOTO bu6nmorexa LIOK
CHHTE3a https://m.edso0.ru/863e796e
bubnmorexa LIOK
17 Tpancnsuus — Ouocumtes benxa https://m.eds00.ru/863e796¢
but6mmorekxa [IOK
18 H —
CKICTOHBIC (HOPMBI KH3HH — BHPYCH! https://m.edso0.ru/863e7540
but6mmoreka [IOK
19 @OpMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81h6

https://m.edso0.ru/863e831e



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubnunoreka LIOK

20 Meii
eHos https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE MOJOBBIX KIETOK.
OmnogotBopenue. Jlaboparopnas pabota bubmmoreka [JOK
21 0.5
No 4 «M3yueHne CTpOEeHUS MTOJTOBBIX KIETOK https://m.edsoo.ru/863e81h6
Ha TOTOBBIX MUKpOIIPErapaTax»»
22 NHnuBuayanbHOE pa3BUTHE OPTraHU3MOB bubmmorexa [JOK
AHBHILY P P https://m.edsoo.ru/863e8436
93 ['eneTnka — Hayka O HaCJIEJICTBEHHOCTH U bubmmoreka [JOK
HW3MEHUYUBOCTH https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTU HACIEAOBaHUS bubmmoreka [JOK
MIPU3HAKOB. MOHOTMOPUIHOE CKpEIIUBaHKE https://m.eds00.ru/863e8878
o5 JlurubpuHoe ckpermuBanue. 3aKoH bubnnorexa [JOK
HE3aBUCHUMOI'0 HACIEAOBaHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuerieHHOE Hacle0BaHUE TPU3HAKOB.
Jlaboparopnas pabota Ne 5 «M3yuenue
26 e3 JII;TaTI())B M(?HOFI/IG UHOTO :I’q 0.5 bubmmorexa [JOK
pesy pri ' https://m.eds00.ru/863e8c60
JTUTUOPUTHOTO CKPELIUBAHUS Y APO30PHUITBI
Ha TOTOBBIX MHKPOTIPEIIapaTax
I'enernka nona. HacnenoBanue npu3HaKoB, bubmuoreka [IOK
27
CLEIUICHHBIX C I1OJIOM https://m.eds00.ru/863e8c60
NsmenuuBocts. HenacnencrsenHas
M3MEHYUBOCTH. Jlaboparopnast pabota Ne 6.
08 N3ydyenne monudukannoHHoM 05 bubmuoreka [JOK

U3MEHYUBOCTH, IOCTPOCHUE
BAPUALIMOHHOTIO Psifia U BAPUALIMOHHOMN
KpUBOW»

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
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HacnencrBenHass "3BMEHYMBOCTb.
JlabGopaTtopHas padora Ne 7. «AHanu3

bubnunorexa LIOK

29 MyTaIui y 1po30¢uiIbl Ha TOTOBBIX 1 05 https://m.edso0.ru/863e8efe
MHUKpOIIpernapaTax»
bubnuorexa [JOK
30 Petieritka wezosexa 1 https://m.edSO(I)_.[ ru/863e8d78
31 O0606meHue o reme «HaciaeacTBEHHOCTh 1
Y U3MEHYHBOCTH OPTaHU3MOBY
bubnuorexa [{OK
32 Cenekuns kak Hayka i Ipowece 1 https://m.edso:;.[ ru/863e9214
33 MeToan!l ¥ JOCTHIKCHHUS CEICKIINU 1 bubnunoreka LIOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak orpaciib Iporu3BOJCTBA 1 bubmmorexa LIOK
https://m.eds00.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Nen/m Tema ypoka Kontpoabnubie IIpakTuyeckue tupposkic
Bceero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 DBOJIIOLHS U METO/IbI €€ U3yUEHUS 1 bubnnorexa LHOK
https://m.edsoo.ru/863ea20e
5 Hcropus pa3Butus npeacTaBicHui o0 1 bubnnorexa [JOK
SBOJIIOIAU https://m.edso0.ru/863e9570
bubnuoreka [{OK
3 Muipoopomionts 1 https://m.edsoo.ru/863e9cle
[Tomymsimus Kak 31eMeHTapHasi equHUIA
4 BHJIa ¥ 3BoMronMU. JlabopaTtopHas pabora 1 05 bubnnoreka [JOK
Ne 1 «CpaBHeHuUE BUIOB 110 https://m.edsoo.ru/863e99c6
MOP(}OITOTHIeCKOMY KPUTEPHIO)
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubmmnoreka HOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubmuoreka [IOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbTaTh! 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas pabora 1 05 bubmuoreka [IOK
Ne 2 «Onrcanue npucrnocoOIeHHOCTH https://m.edso0.ru/863e9fde
opranusma u €€ OTHOCUTEILHOTO
XapakTepar
8 Hampasnenust u myTd MaKpOdIBOIIOIUH 1 bubmmorexa [JOK
https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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HeoOpaTtumocTs 3BOMIONINN

Uctopust xu3Hu Ha 3emIie U METObI €€

10
W3YYCHHUS
1 ['MnoTte3pl MPOUCXOKACHUS KU3HU Ha bubmmoreka [JOK
3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubmmoreka [JOK
Iepuo1am https://m.edsoo.ru/863ea6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTHTEIHLHOTO U KUBOTHOTO MHPA.
13 [TpakTuueckas padora Ne 1 «3ydueHnue 0.5 bubmmorexa LIOK
p p - z’q ' https://m.edsoo.ru/863ea8bc
MCKOMAEMBIX OCTATKOB PACTCHUH H
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHas cucTemMa OpraHu4ecKoro bubnnorexa [JOK
MHUpa https://m.edso00.ru/863ea48e
bubmuoreka [{OK
15 DBOJIIOLMS YeJIOBEKa (aHTPOIOTEHE3
t (anTp ) https://m.edsoo.ru/863eac2c
16 JBxyiue cuibl ((pakTopsl) bubmmnoreka HOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU DBOIIOLHNA YEJIOBEKA
18 YenoBeueckue pacsl U IPUPOIHBIE bubmuoreka [IOK
aJanTaluy 4eI0BeKa https://m.edsoo.ru/863eaea?
19 O606menue o TeMe «Bo3HUKHOBEHHE U
pa3BUTHE KU3HU Ha 3eMIIe»
20 DKOoJ0rus Kak HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKUE bubnmnorexa [JOK

(bakTopbl

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



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

Abuotnueckue pakropsl. JlaboparopHas
paborta Ne 3. «Mopdoiornueckue
0COOEHHOCTH PacTEHHUI U3 Pa3HBIX MECT

bubnunoreka LIOK

22 oburtanusy. JlabopatopHas padora Ne 4. 05 https://m.edsoo.ru/863eb10e
«BnusHue cBeTa Ha POCT U pa3BUTHE
YepEHKOB KOJICYyCa
bubmuorexa [IOK
23 buornieckne dakTopet https://m.edsoé.I ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nonysiiun. [Ipaktudeckas padora Ne 2 05
«[ToacuéT MIOTHOCTH MOMYSAIUN Pa3HBIX
BHUJIOB PAaCTEHUI»
25 Coo01ecTBa OpraHu3MOB — OHOIIEHO3 ﬁg&?ﬁ;?:g;gﬁg%eb%a
bubmuoreka [{OK
26 DKOJIOTUYECKHIE CUCTEMBI (IKOCHCTEMBI) https://m.e dSO(])_.[ru 1863eb46a
OcHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 Dxonoruueckue nupamuabl. CBoicTBa bubnnorexa [JOK
sxocHcTem, CyKieccus https://m.edso0o.ru/863eb5fa
28 IIpuponHbIE SKOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rinobanbHas 3KocucTeMa bubmmnoreka HOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnuotexa [JOK
ouochepsl https://m.eds00.ru/863ebd16
32 YenmoredecTBO B Onocdepe 3emin
33 CocyiiecTBoBaHUE TPUPOIBI U bubnuotexa [JOK

YCJI0BCUCCTBA

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



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

34 0000mmenue TeMsl «Coo0iiecTsa u
SKOJOTUYECKUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34

2.5




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10-11 knaccel/ 3axapoB B.b., Pomanosa H.H., 3axaposa E.T.; nox
penakiueir Kpukcynosa E.A., OOmiecTBO C OrpaHHYCHHON OTBETCTBEHHOCTHIO
«Pycckoe croBo - yueOHHUK

Kosnora T. A. O6mas 6uosorusi. ba3zoselit ypoens. 10-11 knaccel: MeTon,
nocobue k yueOnuky B.W. CuBornazona, 1.b. Aradonosoii, E.T. 3axapoBoii

«O06mmas 6uonorus. ba3zoselil ypoBeHby. - M.: llpoda, 2006. - 140 c;

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

baryes A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonpmioin
CIIPABOYHUK JIJIsl IIIKOJIBHUKOB U TIOCTYMAIOIIUX B BY3bl. - M.: JIpoda, 2004;
bonrosa UB. Coopnuk 3ana4 mo OOmiei OM0I0THH JIJIs TOCTYHAIOIINX B BY3HI. -
M.: «Onukce 21 Bex» «Mup u o6pazoanue», 2005;

Koznosa T.A., Kyumenko B.C. buonorus B Tabnuiax 6-11 kmaccel. CipaBouHoe
noco6ue. - M.: [lpoda, 2002;

[InmenoB A.B., Ilumenosa 1.H. buonorus. /Ingaktuyeckre maTepuaisl K
pazaeny «O6mas 6uonorusy. - M.: «M3narensctBo HIITDHAC», 2004;

PeGpoga JI.B., [Ipoxoposa E.B. AkTuBHBIE ()OPMBI 1 METOIBI OOyUCHUS
ouosorun.- M.: Ilpocsemienue, 1997;

@®pocun B. H., CuBornazos B. . 'oToBUMCS K €IMHOMY rOCYJ1apCTBEHHOMY

sk3aMeny. O0mmas ouosorus. - M.: [Ipoda, 2004. - 216c;



HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

www.bio.1september.ru - razera «buonorusy - mpuinoxeHue K «1 ceHTSIOPs»
WwWW.bio.nature.ru - Hayansie HOBOCTH Oroorun WWW.edios.ru - Diinoc - meHTp
JTUCTAaHITMOHHOTO 00pa3oBanus WWW.Kkm.ru/education - yueOHbIe MaTepHrasbl 1

cioBapu Ha caite «Kupuin u Medoauii»
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