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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 Ounonoruu (0a30BBIi ypOBEHb) HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3pab0TaHa Ha OCHOBE TpeOOBaHMII K pe3yibTaTam
OCBOGHHUS OCHOBHOW  0Opa3oBaTeNbHOM  MPOrpaMMbl  CPEAHEro  OOMIEeTo
oOpasoBanus, npeacrabieHHbix B ®I'OC COO, a Takxke ¢enepanbHoil paboueit
POTPaMMBbI BOCTIUTAHHUS.

[Ipu pa3paboTke MporpaMMbl MO OWOIOTUM TEOPETHYECKYIO OCHOBY IS
ompeAeNieHUus] TMOAXOA0B K (OPMHUPOBAHUIO COJEpKaHUS Y4YEOHOTO MpeaMera
«buonorus» cocraBwim: KoHuenryainbHele nonoxkenus PIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIeJIel, coJepKaHus, pe3yJNbTaToB OOy4YEeHHS U
TpeOOBAHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUSI 00 OOIIUX LENIX U
OPUHIMIAX, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obOmero oOpazoBanusi B Poccuiickoit denmepanuu, a TakKe IMOJIOKEHUS O
cnenuduke OMONIOTHH, €€ 3HAYCHUU B MMO3HAHUH KUBOW MPUPOJBI U 00ECTICUeHNN
CYIIIECTBOBAaHMS 4YelioBeuecKoro obmiectBa. COriacHO Ha3BaHHBIM MOJIOKEHUSIM,
oTpe/ieleHbl OCHOBHBIC (DYHKITMU MPOrPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu AaéT MpenCTaBICHHE O IeNax, 00 obmen
cTparerud OOydYeHHs, BOCIUTAHUS W PA3BUTHSI OOYyYaIOMUXCS CpEeACTBAMU
yaeOHOTO TmipeameTta «buosorusy, omnpeaenser o0sS3aTelbHOE MPEAMETHOE
colepKaHue, €ro CTPYKTypy, paclpeaelieHue Mo pas3ielaM M TeMmaw,
PEKOMEHIYEMYIO TIOCIEA0BATEIHHOCTh U3YUYEHHSI y4eOHOro MaTepuana ¢ yuéTom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3CH, JIOTHKH 00pa30BaTeIbLHOTO
mpoliecca, BO3paCTHBIX 0COOEHHOCTEH 00yUYarOIIMXCS.

B nporpamme mno OuonoruM TakKe YYMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJibTaTaM
oO0yueHuss B (POPMHpPOBAHMH OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBLHOM
NEeSATENHbHOCTH/YUEOHBIX JEHCTBUNM OOydYalOIIMXCAd TIO0 OCBOCHHUIO COJECpPKAHUS
OMOJIOrMYECcKOro 00pa30BaHUS.

B nporpamme no ouonoruu (10—11 knaccel, 6a30BbIi YPOBEHB) peaIn3oBaH
IPUHITMI TPEEMCTBEHHOCTH B HM3yYCHHMHM OuWoJjiorud, Ojarojgaps 4eMy B HEH
POCMATPUBACTCS HANPABICHHOCTh HAa pPAa3BUTHE 3HAHWN, CBS3aHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  I[EHHOCTHBIX
OpHCHTAIUHA JTMYHOCTH, SKOJIOTHUYECKOTO MBIIIICHHUS, TIPEICTABICHUH O 3I0POBOM
o0paze *KU3HU U OEpPEeKHBIM OTHOIIEHHWEM K OKpYXKaIoIIed MPUPOIHON cpele.
[TosTomMy Hapsiay ¢ U3y4eHHEM OOIIEOHMOIOTHYECKUX TEOPH, a TaKKe 3HAHUU O
CTPOEHHUU KUBBIX CUCTEM PA3HOr'0 PaHTa U CYUIHOCTH OCHOBHBIX MPOTEKAIOIIMX B
HUX IPOIIECCOB B MPOrpaMMme IO OMOJIOTHH YAEJICHO BHUMAHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUUM B MOBCEIHEBHOM JKU3HU ISl pEUICHUS MPUKIIATHBIX 33724, B
TOM 4YHCJe: TMPOMOUIAKTHKY HACIEJACTBEHHBIX 3a00JIEBAaHUI YENIOBEKA, MEIMKO-
TEHETUYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS IKOJIOTUYECKU
IEJIeCO00pa3HOr0 TMOBEICHUS B OKpYXKAIOIIeH NPUPOJHON cCpene, aHaimu3a
BIIUSHUS XO3SUCTBEHHOW ACATEIHPHOCTH YEJIOBEKAa HA COCTOSIHHUE MPUPOIHBIX U
WCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHEC BHUMAHHUSI K MPUKIIATHON HAIPABICHHOCTH



yuebHoro npeamera «buonorus» MpoauKTOBAHO HEOOXOAMMOCTHIO OOECTeUeHus
YCIIOBUH ISl pEIICHUs] OJHOM M3 aKTyallbHBIX 3a7[a4 IKOJIbHOTO OMOJIOTHYECKOTO
oOpa3zoBaHusi, KOTOpasi Impeanojaraer @QopMupoBaHue y OO0yyaroIIUXCs
CIIOCOOHOCTH aJalTHPOBAThCA K HW3MEHEHUSM JIMHAMUYHO pPa3BUBAIOLIETOCS
COBPEMEHHOT'0 MHPA.

buonorusst Ha ypoBHe cpenHero oOmero oOpa3oBaHMs 3aHMMAET Ba)XKHOE
Mecto. OHa obOecneunBaer (OpPMUpPOBAHUE Y OOYYAIOIIUXCS TPEACTaBICHUM O
HAay4YHOM KapTUHE MHpA, paclIupseT U 0000maeT 3HaHUsA O KUBOW IpHUpoAe, €€
OTJINYUTENbHBIX IPU3HAKAX — YPOBHEBOW OpraHU3allid M SBOJIIOLUHU, CO3JIAET
yCIOBUSL  JJIs: IIO3HAHWS  3aKOHOB  JKMBOM  MpupoAbl, (OPMUPOBAHHUSA
(yHKUHMOHAIBHOM TI'PaMOTHOCTH, HAaBBIKOB 30pOBOro W 0Oe3omacHoro obpasza
KU3HH, IKOJIOTMYECKOT0 MBILUICHHS], IEHHOCTHOIO OTHOILEHHUS K KUBOU MPUPOJIE
Y YEJIOBEKY.

Bosnbioe 3HaueHne OMOIOTUS UMEET TAKXKE JUIsl pELIeHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHEro  oOmero o0pa3oBaHMs,  COLMAIM3ALMU
oOyyvaronuxcs. M3yuenue Ouosiornu oOecrneurnBaeT yciaoBus A GOpMUPOBAHUS
UHTEIUICKTYadbHbIX, KOMMYHUKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIOCOOCTBYET HMHTErpaluy OHWOJIOIMYECKHUX 3HAHHUM ¢
IPEICTaBICHUAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU
u reorpapuu. Ha3BaHHBIE NOJOKEHUS O IpeIHA3HAYCHUM Yy4eOHOro IpeaMeTra
«buonorus» COCTaBUIM OCHOBY JMJid ONpENeNeHUus MOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHIO €r0 COJEP)KaHMs, MPEICTABIECHHOIO B IpOrpaMMe I10
OHOJIOTHH.

OT10op conepxanust yuebHoro mpeamera «buonorus» Ha 06a30BOM YypOBHE
OCYLIECTBIEH € MO3MLMA KyJIbTYpOCOOOPAa3HOr0 MOAXO0/Ad, B COOTBETCTBUHU C
KOTOPBIM OO0y4aroIIuecs: JOJKHbI OCBOMTh 3HAaHHA W YMEHHMs, 3HAUYUMbIE IS
dopmupoBanus O0OmIEH KyJIbTYpBl, OMNPENCNAIONINE aJeKBaTHOE IIOBEJICHUE
YyeJoBeKa B OKPY’Karoled MPUPOJTHOM cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KHU3HU U NPAKTHUECKON AesTenbHOCTH. Ocoboe MECTO B 3TOM cucTeMe 3HAHUN
3aHMMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPbIE CIIy>KaT OCHOBOMW /Jisi (pOPMUPOBAHUS
NPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHUpa U
LHEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHOJI0THYECKOTO 00pa30BAHMS.

CTpyKTypupoBaHHE COJAEpXKaHUS Yy4yeOHOro Marepuaja B IporpamMme IO
OMOJIOTUM OCYIIECTBJICEHO € YYETOM NPUOPUTETHOrO 3HAYEHUS 3HAHUWA 00
OTJIMYUTENBHBIX OCOOCHHOCTSAX >KMBOM MPUPOJbI, O €€ YPOBHEBOW OpraHU3ALMH U
3BOJIIOLIMU. B cOOTBETCTBUM € 3TUM B CTPYKType yueOHoro npeamera «buonorusn»
BBIJIETIEHBI CIIEAYIOIINE COJepKaTeNbHble TUHUMN: «buonorus kak Hayka. MeTo/sl
HAy4yHOro No3HaHus», «KieTka kak Ouosoruueckas cucremay, «OpraHuzM Kak



Oouonornueckas cucreMa», «CucreMa M MHOT0OOpa3ue OpPraHUYECKOTO MHUPaAy,
«OBOIIOLUS KUBOK IPUPOABD», « IKOCUCTEMBI U IIPUCYIIUE UM 3aKOHOMEPHOCTHUY.

Ilenp u3yueHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHEe  OOYyYAIOUIMMHUCS  3HAHUSAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHu3allMi >KUBBIX CHCTEM pA3HOTO paHra U MNpuoOpeTeHue yMEeHUuiu
UCTIOJb30BaTh ATH 3HAHUS s TPAMOTHBIX JIEHCTBUH B OTHOIIEHHH OOBEKTOB
KUBOU MPUPOABI M PEIICHUS Pa3IMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTmkenue 1enn u3ydeHus: yuyeOHoro npeamera «buosiorus» Ha 6azoBom
YpOBHE 00eCreunBaeTCsl pelIEHUEM CIEAYIOIINX 3a/a4:

OCBOCHHME OOYYalOIIMMHCS CUCTEMBl 3HAHUH O OHMOJOTMYECKUX TEOPUSX,
YYEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIIAX, CIyKalllUX OCHOBOU
s (OpMHUPOBAHUS TMPEACTABIECHUN O €CTECTBEHHO-HAYYHOM KapTHUHE MHUPA, O
METOJaX Hay4YHOI'0 MO3HaHMsI, CTPOEHUH, MHOI'000pa3uu U OCOOEHHOCTSIX YKUBBIX
CUCTEM Pa3HOT0 YPOBHSI OpraHU3allMM, BBIAAIOUIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

¢opMupoBaHrue y OOy4YarOIIMXCS MO3HABATENbHBIX, MHTEJUIEKTYalIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B IpOLlIECCEe aHAIM3a JIAHHBIX O IMYyTSIX pa3BUTUS B
OMOJIOTMM HAyYHbBIX B3IVISIOB, WJEH M TOJIXOJ0B K HM3YUEHHUIO >KUBBIX CHUCTEM
Pa3HOI0 YPOBHS OPraHU3aLUK;

CTaHOBJICHHE Yy oOOywarommxcs oOmeil KyJabTypsl, (QYHKIHMOHAJIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATHh U OLEHUBATH SIBICHUS OKPY KAIOIIETO
MUpa JKABOW IPUPOJbl HAa OCHOBAaHMM 3HAHWK W OINbITA, IOJYYECHHBIX IpHU
M3YUYECHUH OUOJIOTHH;

(dopMupoBaHHE Yy OOy4YalOIIMXCAd YMEHHMH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAaHUM B MNPAKTUUYECKON JEATEIbHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEJMIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIHUTAaHUE YOEXKIEHHOCTH B BO3MOKHOCTHM IO3HAHUS UYEJIOBEKOM KHBOU
PUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIEHUS K HEW, COOII0OICHUS ITUIECKUX
HOPM IpU IPOBEICHUH OMOJIOTMYECKUX UCCIEA0BaHU;

OCO3HaHHE IIEHHOCTH OMOJIOrMYECKUX 3HAHUN [JS TOBBIIICHUS YPOBHSA
HKOJIOTUYECKON KYJIBTYpPBI, 111 (POPMUPOBAHMSI HAYYHOI'O MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B IOBCEAHEBHOM KU3HU IS
OLICHKH IOCJEICTBUI CBOEH AEATEIBHOCTHU 110 OTHOLLIEHUIO K OKPY>KAIOIIeH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COONIIOJCHHE MEp NPO(UIAKTUKA
3a00JIeBaHUM.

B cucreme cpennero oomero oOpazoBanus «buonorus», nusyyaemas Ha
0a30BOM YpOBHE, SBIISIETCSI O0S3aTENbHBIM YUYE€OHBIM IMPEIMETOM, BXOASIIMM B
COCTaB NpeaMeTHON 001acTh « ECcTeCTBEHHO-HAyYHbIE IPEIMETHD.



Jlist m3ydennsi Onoa0ruy Ha 6a30BOM yPOBHE CPEIHETO 00IIero 0Opa3oBaHus
oTBoauTCs 68 yacos: B 10 kimacce — 34 yvaca (1 yac B Henento), B 11 kiacce — 34
yaca (1 yac B HeZIeIH0).



COIAEPKAHUE OBYUEHUA
10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, puiocodueil, ITUKON, ICTETUKON U MPaBOM.
Ponp Oumonoruu B (QOpPMUPOBAHMU COBPEMEHHOW HAYYHOW KAapTHUHBI MUDA.
Cucrema OGMOJIOTHYECKUX HAYK.

Mertoabl MO3HAHMS KUBOM MPUPOIBI (HAOTIOIEHUE, IKCTIEPUMEHT, OITMCAHUE,
u3MepeHue, kiaccudukanus, MOJETUpPOBaHUE, CTaTUCTUUYEcKas oOpaboTka
JTAHHBIX ).

JdemoHncTpanuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbios, /. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOJIBD.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

[Tpaktuueckass padora Ne 1. «lcrnonp3oBaHHE pa3IMYHBIX METOAOB IPHU
HU3YYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. JKuBble cuCTEMBI U UX OPTraHU3AIUA.

XKusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouonoruu. Oinuue
JKUBBIX CUCTEM OT HEOPTAHUYECKOUN MPUPOIBI.

CBolicTBa OMOCHCTEM M BX pa3HOOOpaszue. YPOBHU OpPTaHU3AIUN OHOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, IOIYJISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeoIeHOTHYeCKui ), OnocqepHBIii.

JdeMoHcTpanuu:

Tabnuiel u cxeMbl: «OCHOBHBIE MPU3HAKHU KU3HUY, «YPOBHU OpraHU3alUU
YKUBOW IPUPOIBD.

O6opynoBanue: moaenb Mojiekyibl JIHK.

Tema 3. XuMHUYeCKHH COCTAB U CTPOEHHE KJIETKH.

XUMHUYECKUN COCTAaB KIIETKHM. XHUMHUYECKHE DJJIEMEHTHI: MaKPOIJIEMEHTHI,
MHKpPO3JIEMEHTHI. Bojia 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMHA BOABI M MHUHEpaJbHBIX BewlecTB B Kierke. I[logaepxkaHue
OCMOTHYECKOT0 OaiaHca.

benku. CoctaB u crpoeHure OeIKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnmbie 1 3aMEHUMbIE aMUHOKUCIIOTHI. AMUHOKHUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJIeKYyJibl (TIEpBUYHASsl, BTOPHUYHAS, TpETUYHAs U
YeTBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOWcTBa OenkoB. buonormyeckue
GyHKITUU OEITKOB.



depmeHTHl — Ouosiorudyeckue Kartanuzatopel. Ctpoenue QepmeHTa:
aKTUBHBIA IEHTp, cyOcTpartHas crneuuguaHocts. KodepmenTtsl. BuramuHsbl.
OTnnuus pepMEeHTOB OT HEOPTAHUUYECKUX KaTaIU3aTOPOB.

VYraeBoaesl: MoHOcaxapuabl (TJIIOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapujipl  (caxaposa, JakKTo3a) M HoJiMcaxapuibl  (Kpaxmal, TJIMKOTEH,
1esUI0a03a). buonornueckrue GyHKIUH YriIeBOIOB.

Jlunuael:  Tpurauuepuabl, Qocomunuael, cTepouasl. [ UIpoPUITBHO-
runpodoOHbie  cBoiicTBa. buonornyeckue ¢ynkuuu sunuaoB. CpaBHeHHE
YTJI€BOJIOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

Hyxkneunoseie xucmorel: JHK wn PHK. Hykimeornaer — MOHOMeEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkuu JJHK. Ctpoenne u ¢pynkiuun PHK.
Bunaer PHK. AT®: ctpoenne u pyHKIUH.

[{utonorus — Hayka o kieTke. Kiietounas teopus — mpuMep B3auMOIEUCTBUS
ujel u (PaKToB B HAYUYHOM MMO3HAHUU. MeTO bl U3yUeHUS KIICTKHU.

Knerka xak menoctHas »xuBasg cuctemMa. OOmme NpHU3HAKH KIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JIHK kak reneruueckuit ammapar,
cucTeMa cuHTe3a Oeka.

Tunel KJIETOK: JyKapuoTHYecKas U Mpokapuoruyeckas. OcoOeHHOCTH
CTpO€HHUs MpokapuoTuyeckor kietku. Kiierounas crenka Oakrtepuil. CTpoeHue
DYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOU H
IpUOHOM KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIMKC, UX
¢bynkuuu. [Inazmarnueckas memOpana, e€ cBoiictBa U pyHkuuu. [{lutomnasma u eé
opranonnbl. OmHomeMOpanHbie opraHowabl kiaeTku: OIIC, ammapar I'onbmxw,
nn30coMbl. [loyaBTOHOMHBIE OpPraHOWUIBl KJIETKU: MUTOXOHJPHUHU, IUIACTUIBI.
[Tpoucxoknenne MUTOXOHIApUM u mactTua. Buael tumactun. HememOpanHbie
OpraHOMJbl KJETKU: PUOOCOMBI, KJIETOUHBIH WEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKU. OYHKIUHA OPraHOUJIOB KJIETKU. Britouenus.

SAnpo — perynaropHslil neHTp kietku. CTpoeHue sapa: siaepHas 000104Ka,
KapuoIuia3ma, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHcropT BEHIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

[unarpammbr:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXHUBOU
npupozie», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIEY.

Tabmuubl u cxemsl: «llepuoguueckass Tabnuia XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIeKYJIbl BOJIb», «brocunTes Oenka», « CTpoeHrue MOJIEKYJIbl OEIKay,
«Ctpoenue dpepmenrta», «Hykmennossie kucnorel. JJHK», «CtpoeHne mMoyeKybl



AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOW KIIETKH,
«CTpoeHue pacTUTEIbHON KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIETKH,
«CTpoeHue siipa KIEeTKu», « YTIeBoAb, «JIMnuas».

OOopynoBaHue: CBETOBOM MHMKPOCKOM, OOOpYJIOBaHUE JJIi MPOBEICHUS
HAOIIOJICHUM, HM3MEPEHHM, HSKCIIEPUMEHTOB, MUKPOIpENnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlabopaTopHble U NpakTHYecKue padoThl:

Jlabopatopnass pabora Ne 1. «M3yueHue KaTamuTUYECKOW AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMeEpPe aMuiIa3bl WU KaTalla3bl)y.

JlaGoparopnass pabora Ne 2. «M3yueHWe CTpOEHHUS KIETOK pacTEHUM,
KUBOTHBIX W OaKTEpHil MOJ MHUKPOCKOIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OIIUCAHUE.

Tema 4. ’/KuzHenesATeJJbHOCTb KJIETKH.

OOMeH BeliecTB, Wi MeTa00Iu3M. ACCUMUIIALINS (TUTACTUYECKUI OOMEH) U
JUCCUMWISIUSA (PHEpreTuueckuidi oOMEeH) — JIB€ CTOPOHBI €JAMHOr0 Mpolecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB W DHEPTUU B TMOHUMAHUU
MeTaboau3Ma.

Tumnbel oOMeHa BellecTB: aBTOTPO(dHbBINA U rerepoTpodHsbiil. Posib dpepmeHTOB
B OOMEHE BEIIECTB U MPEBPALEHUN YHEPTUU B KIIETKE.

®dotocunrte3. CperoBas u TemHOBass (a3pl (porocunreza. Peakuun
dboTocunTe3a. DPdekTuBHOCTh hoTOCHHTE3a. 3HaAUCHUE (POTOCHHTE3a IS KU3HU
Ha 3emuie. Bausinue ycnoBuii cpeqpl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIICHUS €T0
MPOJAYKTUBHOCTU Y KYJbTYPHBIX PACTEHUI.

XeMocuHTE3. XEeMOCUHTE3UPYIOIUe OakTepur. 3HAUYCHUE XEMOCUHTE3a JIst
YKU3HU Ha 3emIe.

DHepreTuuecknii oOMeH B KjeTke. PaciernsieHue BemecTB, BBIJCICHHE H
AKKyMYJUpPOBAaHHE DHEPrUd B KIETKE. OJTambl HHEPreTUYECKOro oOMeHa.
['mukomu3. bpoxkenne m ero Buabl. KuciopoaHoe OKHCIEHHE, WM KJIETOYHOE
JIbIXaHUE. OkucnurenbHOE bocdopunrpoBanue. S dexTBHOCTD
DHEPTreTUYECKOI0 OOMEHA.

Peakuum wmarpuuynoro cuHTe3a. [eHermueckas wuHdopmanus u JIHK.
Peanuzanusi reHeruueckoil wHGoOpMallUM B KIETKE. ['€HETMYECKUM KOO U €ro
cBoiictBa. Tpanckpunuust — Mmatpuunblii cunte3 PHK. Tpancisuus — OuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanue amuHokuciaor. Ponb pubocom B
OouocuHTtese Oenka.

Hexknerounsie hopmbl )ku3uu — BUpychl. Mctopus oTkpeiTus Bupycos (/. U.
WBanoBckuit). OCOOEHHOCTM CTPOCHHMSI M JKM3HEHHOIO LIMKJIa BHUPYCOB.
bakrepnodarn. bonesnm pacreHuid, JXWBOTHBIX M UYEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoxeduiura yenoeka (BIY) — Bo3Oymgutens CITN/]a.



OOpaTtHast ~ TpaHCKpuUIlus, peBepraza W  uHTerpasa. lIpodunakruka
pacmpocTpaHeHHUsI BUPYCHBIX 3a00JICBaHUM.

JdeMoHcTpanuu:

[Toptpetsr: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabmuiel U cxembl: «Tumnbl nutanusy, «Metaboauzm», «MUTOXOHIPUSY,
«OHepreTnyeckuid oomen», «Xijopormiact», «Dortocunres», «Crpoenue JIHK»,
«CtpoeHue u QPyHKIIMOHUpOBaHKE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Kom,
«Bupycw», «bakrepuodarn», «Ctpoenne u xu3HeHHbIH Uk Bupyca CIIN]a,
oakTepuodaray, «Permukarms JJHK».

OobopynoBanue: monenu-anmmkanuun «Yasoenue JIHK u Tpanckpunuums»,
«buocunres 6enka», «CTpoeHue KISTKN», Mojielb cTpykTypsl JJHK.

Tema S. PazMHoOKeHHe M MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTrouHblii UK, WU JKU3HEHHBIM LUKI KieTku. MuTepdaza u MuTo3.
[Iporecchl, mpotekatomue B uHTepdaze. Pemnukanus — peakius MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIA HabOp — KapHOTHIL
JIumuionHeli W TaluIOWJIHBIA ~ XpOMOCOMHBIE  HAOOphl.  XpOMaTHUJIBI.
[{uTronoruyeckue OCHOBBI PA3MHOKEHHMS W  MHIAUMBHIYAJbHOIO  Pa3BUTHUSA
OpPraHU3MOB.

Henenue knerkn — muto3. Craauu mutosa. IIpoueccsl, nmpoucxonsimue Ha
pPa3HbIX CTAAUAX MUTO3a. BHOTOrMYeCKuid CMBIC MUTO3A.

[Tporpammupyemasi rubenb KISTKU — aromnTo3.

dopMbI pa3sMHOKEHHSI OPraHU3MOB: O€CIioyioe U MmosioBoe. Bubl 6ecnosnoro
Pa3MHOXKEHUA: JICJICHUE HAABOE, IIOYKOBAHME OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3oBaHue, BETeTaTUBHOE pa3MHOKeHHE. VICKycCTBEHHOE KJIOHHPOBAHUE
OPraHU3MOB, €0 3HAYEHUE IS CEIEKIUU.

[TonoBoe pazMHOKEHUE, €T0 OTINYHS OT OECIIOJIOTO.

Meito3. Craguu Mmeito3a. IIporecchl, Npoucxoadiive Ha CTaauaxX Menosa.
[ToBenenue xpomocom B Meio3e. KpoccuHrosep. buonmormdyeckuid CMbICT H
3HAYECHUE MEH03a.

["ametoreHes — mporecc 00pa3oBaHUsI TOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbIe Kene3bl: CEMEHHUKU U sIMYHMKU. OOpa3oBaHHWE M PAa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ui, SIMIEKIeTKa) — CHepMaTOreHe3 U OBOI'€HES3.
OCOOEHHOCTH CTpPOCHMs SULEKIETOK M crepMaTo30uaoB. OImIog0TBOpPEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuTHEe (OHTOTeHe3). OMOpPHOHAIBHOE  Ppa3BUTHE
(amOpuorenes). Jtarnbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npo0ienue, racTpyisuus, opraHorene3. IloctamOpuonanbHOe pa3Butue. Tumbl
MOCTAIMOPHUOHAIBHOTO PAa3BHUTHS: TPSAMOE, HempsiMoe (TMUYMHOYHOE). BrmsHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIC
YpOJICTBa.

Poct u pasButue pacrenuii. OHTOreHe3 LBETKOBOIO PACTEHHUSA: CTPOCHUE
CEMEHM, CTAINHU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmumber u cxembl: «DopMbl pasMHOXKEHHUS OpPraHU3MOBY», «/[BoitHOe
OIUIOJOTBOPEHHUE y LBETKOBBIX pAaCTEeHUI», «BereraruBHOe pa3MHOXKEHHE
pactenui», «Jlenenne xknetku Oaktepuii», «CTpOEHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsiii mukim», «Pemmukanus JJTHK», «Mwutosy,
«Menos», «Ilpsmoe u HenpsmMoe pa3BuTue», «l'aMeroreHes y MICKONUTAOMNX U
yesnoBeka», « OCHOBHBIE CTaIMM OHTOTEHE3a.

Oo6opynoBaHue: MHKPOCKOII, MHUKPOIIPEINapaThl «Cnepmaro3ounbl
MJIEKOIIUTAIOLIEro», «SiuekneTka miuekonuraroumero», «Kapuoknnes B KieTKax
KOpEelIKa JIyKa», MarHuTHas MOJEb-alIUInKauus «/lenenue KIeTKn», MOJEeIb
JIHK, Mmozaenb MeTadazHoOil XpOMOCOMBI.

JlabGopaTopHble U NpakTHYecKue padoThl:

Jlabopatopnass pabora Ne 3. «HaOmiomenue MuTO3a B KIETKAX KOHYMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKPOITPENApaTax».

JlaGoparopuas pabota Ne 4. «M3ydeHuwe CTpPOECHHS TOJIOBBIX KJIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsiencTBEHHOCTh U H3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer u 3agauu reHetuku. Mlctopus pa3BuThs reHETUKU. Ponb nutonoruu
U 3MOpHOJIOTUM B CTAaHOBJIIEHMM Te€HETUKH. Bkiaa poccuilckux M 3apyOexHbIX
y4EHBIX B pa3BUTHE TEHETUKU. MeTOoJbl TEeHETUKH (TUOPUIO0JIOrMYECKU,
HUTOI€HETUYECKUH, MOJEKYJISIpHO-TeHEeTH4YeCKUii). (OCHOBHbIE TI'€HETHYECKHUE
noHATHUs. [ eHeTn4yeckas CHMBOJIMKA, UCIOJIb3yEeMasl B CXEMaxX CKPELIMBAHUM.

3aKOHOMEpPHOCTHU HAcJIe10BaHUsl MPHU3HAKOB, YCTAHOBIICHHbIE I'. Menaenem.
MonorubpuHoe CKpeuuBaHue. 3aKOH €IMHO0Opa3usi THOpUIOB MEPBOTO
nokoneHusd. IIpaBuno AOMUHMpOBaHMs. 3aKOH paCLICIUICHHS IPU3HAKOB.
['unoresa yucrorsl ramer. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpugHoe  CKpelMBaHWe. 3aKOH  HE3aBHCHUMOIO  HAaclieJOBaHUs
npu3HakoB.  L{UToreHeTMuyeckMe  OCHOBBI  JUTMOPHUIIHOTO  CKPEHIMBAHUS.
AHanmsupyouee cKkpenmBaue. Venonap30BaHne aHAIU3UPYIOIIETO CKPEIINBAHUS
JUIs1 OTIPEIeSICHHs] TeHOTHIAa OCOOHU.

CuennenHoe HacnefoBaHue nmnpuszHakoB. Pa6ora T. Moprana 1o
CLEIUIECHHOMY HAacJIeIOBaHUIO TeHOB. HapylieHue cuersieHus: TeHOB B PE3yJIbTaTe
KPOCCHHI'OBEpA.

XpoMOCOMHAasl TEOPUS HACIEACTBEHHOCTH. | €eHETUUECKHNE KAapTHI.



['enernka mosia. XpoOMOCOMHOE ONpEAENEHUE MO0JIa. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMernsie M rereporameTHble oOpraHusMmbl. HacnenoBanue
IIPU3HAKOB, CLIEIIJICHHBIX C I1OJIOM.

N3meHunBOCTh. Bl ”3MEHUMBOCTU: HEHACIIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpenbl B HEHACIEACTBEHHOM  M3MEHUYHMBOCTU.  XapaKTEpUCTHKA
MOJM(PUKALMOHHON N3MEHYUBOCTH. BapualimoHHbIN psl U BapUallMOHHAS KPUBAs.
Hopma peakunu npuszHaka. KonuyecTBEeHHbIE M KaYECTBEHHBIE NMPU3HAKU U HX
HOpMa peakuuu. CBOCTBA MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBenHasi, wiM TreHOTHUIMYECKasi, W3MEHUYMBOCTh. KomOuHaTtuBHas
U3MEHYMBOCTh. Meio3 W TMO0JOBOKM MpPOLECC — OCHOBAa KOMOWHATHBHOMU
M3MEHYUBOCTU. MyTalnmoHHasi u3MEeHUYUBOCTh. Kitaccudukanust MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa 1 MpU4MHBI MyTanuii. MyTareHHbIe (aKTOPBHI.
3aKOH rOMOJIOTMYECKHX PSAJOB B HacliencTBEHHOM n3meHunBoctu H. Y. BaBuiiosa.

BuesnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

['enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOAbl T€HETHKH
YyeJIOBEKa: T€HEAJIOTMYSCKNM, OJM3HEI[OBBIM, IIMTOICHETHYECKHUI, OMOXUMHYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpeMmeHHOE OIIPEIEICHUE IE€HOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIbIO
[T11[P-anamm3a. HacmencTtBennnie 3a0ojicBaHUS 4YeJIOBEKAa: TI'E€HHBIC OOJIC3HHU,
OOJIE3HN C HACJIEICTBEHHOW MPEAPACIONOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
CoMarnueckue M reHepartuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUUIBI
310pOBOro 00pa3a >KW3HH, AMATHOCTUKU, MPOPUIAKTUKHI U JICUCHUS TeHETHUECKUX
0osne3Held. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAYEHUE MEAMIIMHCKON
TE€HETUKHU B NIPEAOTBPALIEHUH U JICUEHUU T€HETUYECKUX 3a00JI€BaHNUN YEIOBEKA.

JdemoncTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodeen-Pecosckuii, H. V1. BaBuios.

Tabmuupr  u  cxembl:  «MOHOTHMOPUAHOE  CKpELIMBAHME UM €ro
LUTOIC€HETUYECKAsT OCHOBa», «3aKOH pACIICIUICHWS M €ro LHUTOr€HETHYEeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelMBaHHE,
«llutonornyeckue  OCHOBbI  JAMTHOPUAHOIO  CKpelIMBaHUs»,  «Meiosy,
«B3aumonencTBue aJUIeNIbHBIX TE€HOB», «['eHeTudyeckue KapTbl pacTCHUM,
KUBOTHBIX W 4eEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACJIENOBaHUS,
CHEIUIEHHOro ¢ mnosnom», «Kapuortumbel YenmoBeka U KUBOTHBIX», «Buasl
U3MEHUYUBOCTHY», «MoaudukanuonHas W3MEeHUYMBOCTH», «HacmemoBanue pesyc-
dakropay, «I'eHeTuka rpynn KpoBuw», « MyTalmoHHasi U3MEHUYHUBOCTHY.

O6opynoBanue: MojeNU-aNIUIMKauuu «MOHOTMOpUIHOE CKpEUIMBaHUEY,
«Henonnoe nomuHupoBaHue», «JurubpunHoe ckpenuBanuey», «llepexpéct



XpOMOCOM», MHUKPOCKON U MHUKpompemnapar «Jpo3zoduna» (Hopma, MyTanuu
(dbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «['opox moceBHOM».

JlaGopaTopHble U NpakTHYeCKHE PadoThI:

JlaGoparopnas pab6ora No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPUIHOTO M
JUTHOPUIHOTO CKPEIUBaHUS y IPO30(UiIbl HA TOTOBBIX MUKpPOIIpEnapaTax.

JlabopatopHas pabota Ne 6. «M3yuenne Moan(UKAIMOHHON N3MEHUNBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO PSiJla U BAPUALIMOHHON KPUBOW.

JlabopatopHnas pabora Ne 7. «AHanu3 MmyTauuid y 1po30¢uisl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Tpaktueckass pabora Ne 2. «CocTaBieHWe W aHAIW3 POJOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenexkunsi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenekuus Kak HayKa U IPOILECC. 3apOKIACHUE CEJIEKUUU U JTOMECTUKALUS.
Yuyenne H. W. BaBunoBa 0 ueHTpax MNPOUCXOXKACHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUU. LIeHTphl MPOUCXOXKIEHUSI TOMAUIHUX >KUBOTHBIX. CopT,
opoAa, ITaMM.

CoBpeMeHHbIE METOIbI CeleKIUU. MaccoBblii U MHAUBUAYAIbHBIN OTOOPHI B
CEJIEKIIMM PACTEHUW M JKUBOTHBIX. OlleHKa 3KcTepbepa. bin3kopoacTBeHHOE
ckpeuuBanue — HHOpuAuHr. Ywucras nuHug. CKpelMBaHUE YHUCTHIX JIMHUM.
['eteposuc, wnu rudpunnHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanéunass rubpuamzanus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJIyYEHHUE TOJIMIUIOUJIOB. JIOCTMIKEHHSI CENEeKIMU pAacTeHUM, MXUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHomorus kak OTpaciap NPOU3BOACTBA. ['€HHas WMH)KEHEpHs. OTallbl
co3nanusi pexomOmHanTHOM JIHK wu Tpancrennsix opranusmoB. Kiertounas
nHxeHepusd. Kiietounsle KylnbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KiloHnpoBaHHe BBICOKONPOIYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Dkosoruueckue M dtuyeckue  npobsnembl. MO —  reHermyecku
MOIM(ULIMPOBAHHBIE OPTAHU3MBI.
JlemoHCTpauuu:

[Toptpers: H. 1. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuiel U cxeMbl: kKapta «lleHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacteHuit», «I[lopoapl 1oMamHux KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacrenmity, «OTnanéHnas rudpuausanus», «Padorer akagemuka M. ©. BanoBay,
«Ilomummongusa», «OObEeKTHl OuoTrexHonorun», «KieTounele KyJIbTyphl U
KJIOHUpOBaHUE», « KoHCTpyHnpoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJISKH TUIOZIOB i KOPHETIIIONOB JUKHUX (DOPM H KYJIbTYPHBIX
COpPTOB pacTteHui, repoapuii «CenbCKOX03IUCTBEHHBIEC PACTESHUS.



JlabopaTopHbIe M IpaKTHYecKue padoThbl:

Okckypeust «OCHOBHBIE METOJbl U JOCTHKEHHUS CEJIEKLHH PACTEeHUH H
KUBOTHBIX (Ha CEJIEKLIHOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOMCHIBITATENIbHBI ~ y4acTOK, B TEIUIMYHOE XO35HCTBO, J1abOpaTopuio
arpOyHHUBEPCUTETA UM HAYYHOTO LEHTPA)».

11 KIIACC

Tema 1. DBosrONMOHHAsT OMOJIOTHS.

[IpennocbulkKu BO3HUKHOBEHMS 3BOJIIOLMOHHOM TEOPUU. OBOJIFOLMOHHAS
Teopust U €€ MecTo B OUONOruMu. BiusiHue 3BOJIIOIMOHHOW TEOpPUM HA Pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa 3BOMOIUHU. [lameoHTOIOrMYECKHE: MOCIEI0BATEIBHOCTD
NOSIBJIGHUS. BHUJOB B TAJICOHTOJIOTMYECKON JIETONMHUCH, MEPEXOAHbIE (POPMBI.
buoreorpaguueckue: cxoncTBO U pazianuue ¢payH U (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA U PA3IUuMsl SMOPHOHOB PpAa3HBIX BHUOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, AHAJIOTHYHbIE,
pyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IMyTel y Bcex
OpraHU3MOB.

OomtonmonHass teopuss Y. JlapBuna. IIpeanochuikvi BO3HUKHOBEHUS
JapBUHU3MA. J[BMOXKyIIME CHJIbI 3BOJIIOUMU BUAOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOKEHHUE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAsT W3MEHYUBOCT,
O6opb0a 3a CyIIecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boitouu (CTID) u e€ 0OCHOBHBIE MOJI0KEHHUS.

MuxkposBostorus. [lomynsinust kKak eAMHKIA BUAA U SBOJIOLHUU.

JBwxymue cuibl ((akTopbl) SBONIONUHM BHAOB B Ipupoje. MyTallMOHHBIHI
Opolecc M KOMOMHATHBHasT M3MEHYUBOCTb. llomynsnnoHHBIE BOJHBI U Apeid
re’oB. M3osanus 1 MUrpanus.

EctecTBeHHbIl 0TOOp — HamnpaBigiomuil Qakrop 3Boiouud. DopMbl
€CTECTBEHHOTO 0TOOpa.

[Tpucnoco0IeHHOCTh OpraHU3MOB Kak pe3ysbTaT 3Boionuu. Ilpumeps
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMop(h03bl U UANOAATI TAIIUH.

Bun wu  BupgooOpasoBanue. Kpurepunm Buga. OcHOBHbBIE  (OpPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0THIECKoe.

MakposBomorusi. PopMbl  ABONIOLUU:  (PUIIETUYECKAsl, JIMBEPreHTHa,
KOHBEpreHTHasl, napajienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IporucxoxIeHre OT HECNEeUHAIM3UPOBAaHHBIX NpelakoB. [Iporpeccupyronias
crenuann3anus. AJanTUBHAS paguanus.

JdeMoHcTpanuu:



[Toprpetsr: K. JIunueun, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkens, @. Mroiep, A. H. CeBepiios.
Tabnuiel 1 cxembl: «Pa3BUTHE OPraHUYECKOTr0 MUpa Ha 3eMiiey, «3apOIbIIIn

MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  0opbObI 32
cyliecTBOBaHue», «EcTecTBeHHBIN 0TOOp», «MHOroo0pasue COpTOB pPaCTCHUIN,
«MuorooOpasue  mopon  KuBOTHBIX»,  «l[lomymsmum»,  «MyTaunoHHas

U3MEHUYUBOCTE», «ApoMopdo3sy, «Unnoamanrammm», «OO0mmas aereHepanusy,
«/IBmkymue cuibl 3Bomonun», «Kapra-cxema wapuipyTta mnyrtemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucnoco0IeHHOCT, OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHmue», « IKOJIOTUIECKOE BUT00OPA30BAHUE).

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH,
HAOOp IUTOMOB M CeMsiH, Koyuiekius «[Ipumepsl 3alUTHBIX MPUCIIOCOOTIECHUN Y
KUBOTHBIX», MOZeNIb «OCHOBHBIE HAIPaBJICHUS DBOJIOLHUNY, 00BEMHAS MOJEIb
«CTpoeHue TOJIOBHOIO MO3ra O3BOHOYHBIX).

buoreorpaduueckas kapra wmwupa, Koyekuus «DopMbl COXpPaHHOCTH
HCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonaenb anmumkauus «llepexpéct
XpOMOCOM», BIaxHble TmpenapaTel «Pa3zButne Hacekomoro», «Pa3Butue
JATYLWIKW», MUKpornpenapaT «/po3zoduna» (Hopma, myTtauuu QopMbl KpPbUIbEB U
OKpAacKH Tena).

JlabopaTopHbIe M IpaKTHYecKue padoThbl:

Jlabopatopuasi padota Ne 1. «CpaBHeHHE BHUIOB MO MOPQPOIOTHUECKOMY
KPUTEPHUIOY.

JlabGoparopnas padora Ne 2. «Onucanue npucrnocoOJEHHOCTU OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU Ha 3em.ie.

JloHay4dHble TpPEACTABICHUS O 3apOXKICHHM KWU3HU. HaydHble THIOTE3bI
BO3HMKHOBEHHUSI >KM3HM Ha 3emse: a0uoreHe3 M NaHCIepMus. XUMHUYecKas
HBOMIIOIUS. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPIaHMYECKHX.
DKCIIEPUMEHTAIBHOE MTOATBEPKIACHNE XUMUYECKON IBOMOINK. HavanpHbIe dTans!
ounonornyeckoi sBomonuu. ['unoreza PHK-mupa. @opmupoBanne mMeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHUE MPOTOKJIETKH. lIepBble KIETKM KW HMX SBOJIOIUS.
®opMupOBaHUE OCHOBHBIX IPYIII KUBBIX OPTAaHU3MOB.

PasButne xxn3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
nporepo3oiickas »pbl. llaneo3oiickas spa u €€ mnepuoabl: KEeMOpPUUCKUIA,
OPJOBUKCKHUH, CUITYPUHUCKHM, IEBOHCKNM, KAMEHHOYTOJIbHBIN, IIEPMCKUM.

Me3o3o0Kickast 3pa v €€ NEPUOJIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaliHo3oiickass »pa W €€ mnepuoAbl: MNaJICOrC€HOBBIA, HEOTCHOBBIM,
AHTPOITOr€HOBBIM.



XapakTepucTUKa KIMMaTa M IeoJIOTMYECKUX mnpoueccoB. OCHOBHBIE Tallbl
3BOJIOLIMM PACTUTEIBLHOTO M >KUBOTHOro Mupa. Apomop¢do3bl y pacTeHUU U
XKUBOTHBIX. [[0siBIIEHNE, pacUBET U BBIMUPAHUE TPYMII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYECKOro MHUpa Kak OTpaxkeHue »3Boiouud. OCHOBHBIE
CUCTEMAaTUYECKUE IPYIIIIbI OPraHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIIOJIOTMA KaK HayKa. Pa3Butue npeacraBieHnn o
IPOUCXOXKJIEHUH YeJoBeKa. Meroasl H3ydeHMsl aHTpororesesa. CxoactBa u
pa3yIMyuus YEJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBuxymue — cuiabl  ((akTopsl)  aHTPOIOreHe3a. Hacnencreennas
U3MEHUYMBOCTh M  €CTECTBEHHBbIM 0TOOp. OOmecTBeHHbId 00pa3  KHU3HH,
U3TFOTOBJIEHUE OPYIUH TpyZa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaMU U BETBH 3BOJIOLMHN YEJIOBEKA: aBCTPAIONUTEKH, UeloBek
yMmenbi, YenmoBek mnpsaMoxonsmui, YenoBeKk HeaHAEPTAIbCKUN, YenoBek
pa3yMHubIii. Haxoakum ucCKOmaeMbIX OCTaTKOB, BpEMsl CYILECTBOBAHMS, O0JACTb
pacmpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPYAHSL.

UenoBeueckne packl. OCHOBHBIE  OOJBIIME  pachkl:  €BPOMEOUTHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpuaibHasi),  MOHIOJIOMIHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMS. EIMHCTBO 4YenoBEYECKUX pac.
Kpuruka pacusma.

JdemoncTpanuu:

[Toptpersr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuiel 1 cxembl: «Bo3nukHoBeHue CoaHEUYHOM CHCTEMBI», «Pa3ButHe
OpraHnueckoro wmupa», «PacrturenbHas KieTka», «KUBOTHas  KIETKay,
«IIpokapuoTnueckas kineTka», «CoBpeMEHHas CHCTEMa OpPraHUYECKOIOo MHUPAY,
«CpaBHEHHE AHATOMUYECKMX YEPT CTPOCHHS 4YEJIOBEKAa M YEJIIOBEKOOOPa3HBIX
00e3psin», «OCHOBHbIE MeECTa MAJCOHTOJIOTMYECKUX HAXOAOK  IPEIKOB
COBPEMEHHOI0 4YeJOBeKa», «JlpeBHenmmue moan», «lpesHue moan», «llepsbre
COBPEMEHHBIE JI0IN», «HeroBeYecKrue pacoDy.

O6opynoBanue:  mymsiku — «lIpoucxoxaenue — denmoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTajblld, KPOMAHbOHIIA), CIENKH WU
M300paXeHUsT KaMEHHBIX OpYAHil TEPBOOBITHOrO YENOBEKa (KaMHU-YOMMEPHI,
pyOuna, ckpebma), TEOXpOHOJOTHUYECKass TaOnuia, KoJuieKius «Dopmbl
COXPaHHOCTH MCKONAEMBIX )KUBOTHBIX U PACTCHUI».

JlaGopaTopHble U NpaKTHYeCKHE PadoThI:

[IpakTuueckast padora Ne 1. «M3ydyeHue UCKOmaeMbIX OCTATKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypeHsl «IBONIOLHUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WK KpaeBeIUECKUN My3eil).

Tema 3. Oprann3mMbl U OKpYy:Kaoias cpeaa.

DKOJIOTHSI KaK HayKa. 3aJaud U pa3Jiesibl SKOJIOTMU. MeTOoIbl SKOIOTHYECKUX
UCCJIEI0BAHUI. DKOJIOTrMUYECKOe MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3YIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (aktoprel. Knaccuduxamus skogornueckux (akTopos:
abuoTuyeckue, OMOTHMYECKHME U aHTPOIOreHHble. JIeHCTBUE HKOJIOTMYECKUX
(aKTOpOB HA OPraHU3MBL.

Abunornyeckue (akTopbl: CBET, TEMIIEpaTypa, BIaXHOCTh. POTONEPUOANU3M.
[Ipucnocobnennst  OpraHM3MOB K  JICUCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buosornueckue puTMal.

buortnyeckue (bakTopBhI. Bunet OMOTUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyalu3M, KOMMEHCAIM3M (KBapTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAIH3M,
HEeUTpaiu3M. 3HAueHHE OWOTHMYECKUX B3aUMOJIECUCTBUM MJii CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU nonyjsauud. (OCHOBHbIE MOKa3aTeau
NOMYJISILMU: YHMCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4ucI€HHOCTH MOMYJISIUUNA U €€ PeryJisiiusl.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymGonbar, K. @. Pynbe, O. 'ekkerns.

Tabmumsr u cxemsl: kapta «lIpuponusie 30ub1 3emun», «Cpeasl oouTaHus
opranuzmoB», «®otonepuoauzm», «llonmymauum», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTHU MOMYJIsun UHPy30puu-TyPenbkny, «[lumesrie menm.

JlaGopaTopHblie U NpakTHYeCKHe PadoThI:

Jlaboparopnas pabora Ne 3. «Mopdonornueckue 0COOEHHOCTU PaCTEHUM U3
Pa3HBIX MECT OOUTaAHUS.

JlabopatopHas pabora Ne 4. «BnusiHre cBeTa Ha pOoCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas padota Ne 2. «Ilocy€T MIOTHOCTH NOMYJSUUNA pa3HbIX BUOB
pacTeHun».

Tema 4. CooO1miecTBa M 3K0JI0rMYECKHE CUCTEMBI.

CooOmiectBo opranu3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBas,
IpOCTpaHCTBEHHasA, Tpoduueckas (muimieBas). Bunpbi-nomMmunantel. CBs3u B
OHOLIEHO3E.

Okosiornyeckre cucrtembl (3kocucteMmbl). lloHsitTue 00 »3KocucTteMe H
ouoreoneHoze. DOyHKIUOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BELIECTB U MOTOK YHEPTUU B S3KOCHUCTEME.
Tpoduueckue (muiieBble) YPOBHM SKOCHUCTEMbl. [IMIleBble 1LIEMH U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: Ouomacca, MNPOAYKIHUS. DKOJIOTHUECKHE
nupamMubl: TPOAYKUHUH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTh, CAMOPETYJIALMS, pa3BuTHe. CyKIeccus.

[TpupoaHbIe IKOCUCTEMBI. DKOCHCTEMBI 03EP M pEeK. DKOCHCTEMAa XBOMHOIO
WJIU MIUPOKOJIUCTBEHHOTIO Jieca.

AHTPONOreHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.
buosnornyeckoe u X034MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢akrtop ycroHumBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTHYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB u CTPyKTypa
ouochepnl. XKuBoe BemecTBO U ero ¢yHknuu. OcobeHHOCTH Onochepbl Kak
rI100aNbHONM 3KOCUCTEMBI. J(MHaMuueckoe paBHOBecMe€ M oOpaTHas CBSI3b B
ounocdepe.

KpyroBopoThI BemeCcTB 1 OMOTEOXMMHUYECKUE ITUKIIBI JIEMEHTOB (yTiepoa,
a3oTa). 30HaIbHOCTh Onocdepnl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emiin. AHTpONOTeHHbIE U3MEHEHHS B Ouocdepe.
['1o6anbHbIE YKOJIOTUYECKUE TTPOOTIEMBI.

CocyiiecTBoBaHHE PUPOJIBI U YeJI0BEYECTBA. CoxpaHeHue
Ooropa3zHooOpasusi Kak OCHOBa ycToiunBocTu 6uocdepsl. OCHOBA pallMOHATBLHOTO
yOpaBJICHUs] TPUPOJIHBIMU pEecypcaMM UM HX HCIHOoJb30BaHue. JlocTHkeHus
OMOJIOTUHU U OXpaHa NPUPOJIbI.

JdemoncTpanuu:

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

Tabmuubr u cxemsl: «[lumesbie nenu», «buoneHo3: coctaB U CTPyKTypay,
«IIpuponnbsie coobmiectBay, «llenu nutanus», «IKOJOTUYECKAs] MUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOrO  Jjeca», «buonenos Bomoéma», «Arpoueno3», «lIpumepHbie
AHTPOIIOIEHHBIE  BO3JCWCTBHS Ha IpUpPOAY», «Baxueilmme MCTOYHHUKH
3arpsi3HEHMs BO3/yXa W TPYHTOBBIX BOI», «[louBa — BakHEHIIasi cOCTaBISIOIIAs
ouochepr», «DakTopsl Aerpaganuu nouBy», «llapaukoBeiil 3pdex», «DakTopbl
paauoOaKTUBHOIO 3arpsi3HeHus Ouocdepn», «OOmas cTpykrypa Ouocheps»,
«Pacmpoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsy,
«Kpyrosopot yriepona B 6uocdepe», «KpyroBopot a3ora B mpupoe».

O6opynoBanue: Mojenb-anuInkanus «TunuuHble OMOLEHO3b», TepOapuii
«PactutenbHble co001IECTBAY, KOJUIEKIUH «buoreHos3y, «Bpenurenu BaxHeHImmx
CEJIbCKOXO3SIUCTBEHHBIX  KYJbTYp», TrepOapuu U KOJUIEKIIMH pPACTEHUH U
YKUBOTHBIX, MIPUHAJICKAIINE K PA3HBIM SKOJOTUYECKUM TPYMIaM OJHOTO BHJA,



Kpacnas knura Poccuiickoii ®enepauuu, H300paXeHUsT OXpPaHIEMbIX BHJIOB
pAaCTEHUH U )KUBOTHBIX.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHIA

Cormacho ®I'OC COO, ycraHaBiuBarTcsd TpeOOBaHUSA K peE3yJbTaTam
OCBOCHHS  OOYYalIIMMHUCI TporpaMM CpeaHero oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JHMYHOCTHBIX PE3yJIbTATOB OCBOEHHUA mnpeamera «buonorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHHME OOYJarONUMUCS POCCUHUCKON
IPaKJaHCKOM HJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITENIbHOCTH
U CaMOONpE/AENICHHI0, HaJlM4yhe MOTHUBAUU K OOy4eHUI0  OHOJOrHUu,
LEJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKIECHUW JMYHOCTH HAa OCHOBE
KJIIOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAAULUNA Pa3BUTUS OHMOIOTHUECKOTO
3HaHUA, TOTOBHOCTb U CIHOCOOHOCTh OOYYalOUIMXCS PYKOBOJACTBOBATHCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIIOBBIMU  YCTAaHOBKaMH, IPUCYIIHMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHus, HAJIWYUE HSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh LEJIH U CTPOUTD KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS NpeaMeTa «bHoNorus» TOCTUTAOTCS B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW JEATEIbHOCTH B COOTBETCTBHHM C
TPAAULMOHHBIMUA POCCUMCKUMH COLUOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU I[IEHHOCTSIMU, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMu
NOBEAECHUSI W CIIOCOOCTBYIOT HpOLIECCaM CaMOIIO3HAHMUS, CaMOBOCIMUTAHUS U
CaMOpAa3BUTHUA, PA3BUTHUS BHYTPEHHEH MO3UMLUUU JIMYHOCTH, [ATPUOTHU3MA,
YBAKEHHS K 3aKOHY U IMPABOIMOPSAJKY, YEJIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUSI, OCEPEKHOTO OTHOIIEHUS K KYJbTYpHOMY HAcleIUuI0 U
TpaJMLIMsIM MHOTOHALIMOHAJIBLHOTO Hapojaa Poccuiickoit ®denepaiuu, npupoae u
OKpYXarouen cpee.

JIMuHOCTHBIE pe3yJbTaThl OCBOEHHUS YyueOHoro mnpenmera «buomorus»
JOJIKHBI OTPaXaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM LEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJECHHH, COOTBETCTBYIOIIMX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHICKOIrO OOIIEeCTBa, PACIIMPEHUE KUZHEHHOIO
ONBITA U OMbITA AEATEIBHOCTH B IMPOIECCE peaIM3allui OCHOBHBIX HANpaBICHUMN
BOCIIUTATEIIBHON I€SITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaaHCKOr0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTH TPAXKTAHCKOHN MO3UIIMH 00YYAIOMIET0Cs KaK aKTHBHOTO U

OTBETCTBEHHOI'O WIEHA POCCHICKOT0 OOLIECTBA;



OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX IpaB MU OOS3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSAIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKON JAESATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PELIEHUH y4E€OHBIX M MO3HABATENbHBIX 3a/a4, BBIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TMO3ULHUI0 IO OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE YYHUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOEKACHUSAMU, KYJIbTYPHBIMHU LIEHHOCTSMU U
COLMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJHEHUS
y4eOHBbIX, TIO3HABaTEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIBHOTO
OTHOLIEHUSI K MHEHHIO OIIMOHEHTOB MpHU OOCYXIACHUH CIOPHBIX BOIPOCOB
OHMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOU NEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA:

c(hOpMHUPOBAHHOCTH pOCCUiCKON IPaKIaHCKON UJEHTUYHOCTH,
NaTPUOTU3MA, YBaXEHUS K CBOEMY HApOJAy, YYBCTBA OTBETCTBEHHOCTH IIEpPEN
Ponunoil, ropmoctu 3a CBOW Kpad, CBOWO PoauHy, CBOM A3BIK U KYJIbTYpY,
IIPOIIJIOE ¥ HACTOSAIIEE MHOIOHAMOHAIBLHOTO Hapoaa Poccuuy;

LIECHHOCTHOE OTHOILIEHUE K IIPUPOJHOMY HACJIEAUIO U MMAMATHUKAM IIPUPOJIBI,
JNOCTHXEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUUCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OWOJOrMM, NOHMMAaHUS 3HAYEHHUS OWUOJOTMM B IIO3HAHMM 3aKOHOB
IPUPOJIbI, B dKU3HU YEJIOBEKa U COBPEMEHHOI'0 OOIIECTBA;

ujeliHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)KE€HHIO M 3amure OredecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE IyXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAllMI0 M TMPUHUMATh OCO3HAHHBIC PpELICHUS,
OPHUEHTHUPYSICh HA MOPaAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyILIETO;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POAMUTENSM, CO3IaHUIO0 CEMbU HAa OCHOBE
OCO3HAaHHOIO MPHUHATHS ILEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HaposioB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYas ICTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILICHUH;



MOHUMAaHUE YMOIMOHATLHOTO BO3/ICHCTBUS JKUBOU TTPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HBIX BUJAX HMCKYCCTBA, CTPEMIICHUE
MPOSBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢usuveckoro BocmuTaHHUS, (POPMHPOBAHUS KYJIbTYPbI 310POBbSI H
IMOLHMOHAIBHOTO 0JIATONOIYYHSI:

MOHMMAaHUE W peaju3anus 3J0pOBOTO H Oe3omacHOro oOpa3a JKHU3HU
(3mopoBO€  TUTaHWE, COOJIIOJICHME TUTMEHWYECKUX TMPaBWJI U HOPM,
cOIaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryjsipHas (dusndeckas
aKTUBHOCTBH), OEpEe)HOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEeHHOMY (PM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE IIEHHOCTH TMPAaBWJI HWHIWBUIYATHHOTO M  KOJUIEKTHBHOTO
0€30MacHOTr0 MOBEICHUS B CUTYaIUAX, YTPOXKAIOMINUX 3JOPOBBIO M KU3HU JIIOICH;

OCO3HAHUE TOCHEACTBUNA M HEMPUATUS BPEAHBIX MPUBBIUEK (yHNOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HaHHE [IEHHOCTH MacTEPCTBa, TPYA0IIO0uE;

TOTOBHOCTh K AKTHBHOM JEATENbHOCTH TEXHOJIOTMYECKONM M COLMaIbHON
HaMpaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MIAHUPOBATH M CaMOCTOSATEIHHO
BBITIOJTHATH TaKyIO JICSITCIIbHOCTS;

WHTEPEC K Pa3IudHbIM cdepaMm mpodeCcCHOHANBHONU JEATETHhHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOP Oynymed mpodeccurt W peaan30BHIBATH
cOOCTBEHHbBIC KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0 U CamMOOOpa3OBaHUIO Ha
MPOTSKECHUN BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTHYECKH I€JIeCO00pa3HOEe OTHOIICHHE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CYIIeCTBOBAHUS,

MOBBIIICHUE YPOBHS JKOJOTUYECKOW KYyJNbTYpPhI: TMPUOOpPETEHHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB W OIICHKA WX BO3MOXHBIX TOCICACTBUN IS
OKPYKaroIIEH CPEbI;

OCO3HaHHWE TI00aJTBbHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM W MyTel ux
peIICHMS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUU
3HaHWSI W YMEHUS TPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PAlMOHATBHBIM
MPUPOAOIIONb30BaHUEeM  (COONIIOZICHHE  TPaBWJI  TOBEACHHS B MPHUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHUS B DSKOCHCTEMAax, OXpaHy BHJIOB,
sKOCUCTEM, Ouocdepsl);



aKTUBHOE HENPUATHE JEUCTBUM, MNPHUHOCIIIMX BpEd  OKpYyKaroIeu
IPUPOJIHON cpesie, YMEHHE MNPOTHO3UPOBATH HEOJIAroNpHUsTHBIE SKOJIOTMYECKUE
NIOCJICACTBHUS NPEANIPUHUMAEMBIX JEHCTBUN U IPEIOTBPAILATH UX;

HaJIMYUE PA3BUTOrO IKOJIOTMYECKOrO0 MBILUIEHUS, IKOJIOTHUECKON KYJIbTYPHI,
OmbITa NEATEIBHOCTU DKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATBCS MMH B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTHYECKOMN IEATEIBHOCTH DKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW MPAKTHKU, OCHOBAHHOIO Ha JHAJIOTe
KYJIBTYP, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SA3BIKOBOM M YHUTATEIbCKOW KYyJbTYpPhl KaK CpEICTBa
B3aMMOJEHUCTBUS MEXKY JIFOAbMHU U II03HAHUS MUDA;

NOHMMaHUE creuu@uKy OMONOTHH KakK HayKH, OCO3HAaHUS €€ poiu B
(opMUPOBaHHN PAIMOHATIBHOIO HAYYHOI'O MBIIUICHUS, CO3/JaHUU LIEJIOCTHOTO
IPEJCTaBICHU 00 OKPYXAIOLUIEM MHUpPE KaK O €IMHCTBE IPHUPOJbI, YEJIOBEKA U
oOlecTa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W pelieHuu MpodieM
COXpPaHEHMS IPUPOIHOIO PaBHOBECHS,

yOEKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU AJII COBPEMEHHOW LMBHIN3ALUU:
o0OecrieueHruss HOBOTO YPOBHS Pa3BUTHsSI MEAMIIMHBI, CO3/aHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECcypcHble  IPOOJEeMBbl  Pa3BUTHUS
YeJI0BEUECTBA, OMCKA MyTEeW BBIXO/A U3 II100aJbHBIX HKOJIOTHYECKUX MPOOJIeM U
o0OecrieyeHuss  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pPAlMOHAIBHOMY
UCIIOJIb30BAaHUIO MPHUPOJHBIX PECYPCOB U (HOPMHPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OMOJOIMYECKMX 3HAaHUW B LEJAX
NOBBIIICHUS OO0IIel KyJbTYpbl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKUIMOHAIBLHOW T'PaMOTHOCTH OOydJarommxcs, Gpopmupyemon
IpU U3Y4EHUH OMOJIOTHH;

IIOHMMaHUE CYLIHOCTH METOJOB IO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIOJNb30BaTh TIOJydyaeMble 3HAHUSA JIs aHalu3a U
O0OBSCHEHHUSI SIBJICHUN OKPYXKAIOLIEr0 MUpa U MPOUCXOJAUIMX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKIIOUEHHS HA OCHOBE HAay4HbIX (AKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIBIO ITOIYYEHHUs JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BATh OWOJIOTMYECKUE 3HAHMS s
penieHus IpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLUX;

OCO3HAaHME ILIEHHOCTHM HAYYHOW JEATEIBHOCTH, TOTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATEIbHOCTD HHIUBUAYAIBHO U B IPYIIIIE;



FOTOBHOCTh M  CHOCOOHOCTH K  HEOPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUI MO OHMOJOTHH B
COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTIMHU.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yibTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus»
BKJIFOYAIOT: 3HA4YMMble i1 (OPMHPOBAHHS MHUPOBO33PEHUS O0YyYarOIIMUXCS
MEXAUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHATHSA, OTPAXKAIOIINE
[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEUUPUKY METOJO0B TMO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPTus, SBJICHHE, MPOLECC,
CHUCTEeMa, HAay4YHBIM (PaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,
UCCJIeIOBaHUE,  HAOJIOJEHHWE,  HM3MEpPEHUE, OKCIEPUMEHT U APYIrHuXx),
yHUBEpCaNbHbIC Yy4YeOHBbIC JeWcTBHUS (TO3HABAaTENbHbIE, KOMMYHUKATHBHBIC,

peryJIsITUBHBIC), o0ecreunBaroIIme dbopmMupoBaHue GyHKITMOHATBHOMN
rPAaMOTHOCTH U COIIMAJIBLHOM KOMIIETCHIIMM OOy4Yaroluxcs, CIHOCOOHOCTh
o0ydJaronmxcst WCITIOJIB30BATh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHPOBO33PCHUYCCKHE 3HAHUS W yYHUBEPCAIbHBbIC Yy4ueOHbIE JCHCTBHS B
MO3HABATEILHON U COIMAILHOMN MTPAKTHKE.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHSI IPOTPAMMbl CPEIHET0 OOIIero
00pa30BaHUsI TOJKHBI OTPAXKATh:

OBaaaenne YHHUBEpPCAJIbHBIMH yueOHBIMU NMO3HABATEJbLHBIMH
JAeHCTBUSIMU:

1) 0a30Bble JJOrHYecKHe TeiCTBUS:

CaMOCTOSATENIbHO  (OpPMYJIMpPOBAaTh W aKTyaJIU3UpOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHUEMBI JIOTUYECKOTO MBIIIICHUS
(ananu3a, cuHTE3a, CPaBHEHHMS, KiIIacCU(pUKAIIUHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIUBATh
CBSI3U C IPYTUMH MTOHSATHSIMH);

OTIpeNIeATh IENTU NeATeILHOCTH, 3a/aBas MapaMeTphl W KPUTEPUH HUX
JOCTHKEHHUS, COOTHOCUTD PE3YJIbTAThI JACATEILHOCTH C TOCTABIICHHBIMH HCIISIMU;

WCIIO0JIb30BaTh OMOJIOTUYECKHUE TIOHATHUS JJIsl 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU MPUPOJIBI;

CTPOUTH JIOTHYECKHE pacCyKIeHUs (MHIYKTUBHBIC, JETyKTUBHBIC, IIO
aHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPHUBACMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIFOUCHUS;

MIPUMCHSITh CXEMHO-MO/ICILHBIC Cpe/acTBa JUIST peACTaBICHUS
CYIIIECTBCHHBIX CBS3CH M OTHOIIEHWH B M3yYaeMbIX OMOJOTHYECKHX OOBEKTaX, a



TAaK)K€  NPOTUBOPEUMU  pa3HOro0  poja,  BBISIBIEHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3zpabaThiBaTh IUJIaH PEIICHHS MPOOJEMbl C Y4ETOM aHallM3a MMEIOIIUXCS
MaTepHaJIbHbIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ITEILHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM AESITEIBHOCTH;

KOOPAMHUPOBaThH M  BBIIOJHATH paboOTy B  YCJIOBHMSX  PEaJbHOIO,
BUPTYaAJIbHOT'O U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILICHUE MTPU PELIEHUH YKU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe HcCIeI0BATEIbLCKHE 1eiICTBUA:

BJIa/IeTh HaBbIKAMU Y4eOHO-UCCIIEI0BATENIbCKON U MPOCKTHON JIEATEIbHOCTH,
HaBBIKAMHM  pa3perieHus mpooOyieM, CHOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJIOB PELICHHS IPAKTUYECKUX 3a]1a4, TPUMEHEHUIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUIBl JACSITEIBHOCTH IO MOJIYYEHHUIO HOBOTO
3HAaHUA, €ro HUHTEpIpeTalyu, MNPeoOpa3oBaHUIO M NPUMEHEHHUI0 B Y4eOHBIX
CUTYaIIHIX, B TOM YKCIIE IIPU CO3JaHUH YYEOHBIX U COLUATBHBIX MPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIILJIEHUS, BIaJAETh HAYYHON TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSAMU U METO/IAMH;

CTaBUTh M (OpPMYJIUMpOBaTh COOCTBEHHBbIE 3aJadyd B 00pa30BATEIbHON
NEATENBHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajauvy,
BBIIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTh APryMEHThl Jis J10Ka3aTelbCTBa
CBOMX YTBEPXKICHHUI, 3a1aBaTh NapaAMETPbl U KPUTEPUU PELLICHMUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHsS 3aJaud  pe3yJIbTarThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT;

OCYLIECTBJIATh LIE€JECHANIPABICHHBIM TMOUCK IMEPEHOCAa CPEJICTB M CHOCOOOB
JeMCTBUS B IPOPECCUOHANBHYIO CPELY;

yMETh TEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M NPAKTUYECKYIO 00JacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTHMHAIBHBIE MOJIXOJbl U pELICHUS,
CTaBUTH NMPOOJIEMBI U 337a4H, T0IMYCKAIOIINE albTEepHATUBHBIEC PEILICHUSI.

3) pabora ¢ nunpopmanueii:

OpUEHTHUPOBATHCS B PA3IUUYHBIX UCTOYHHKAX MH(OpMaLuu (TEKCTe yueOHOTO
nocoOusi, HAYYHO-TOMYJISIPHOM JIUTEeparype, OHOJOTUYECKUX CIIOBapsSX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaIU3upOBaTh



uH(OPMAITUIO PA3THMYHBIX BUIOB B (HOPM MIPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ JIOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCTb;

(bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NIMUYHBIE METOJbI MPU TOUCKE U
oTOope Ouosiornueckoi uHpopMalu, HEOOXOAUMOM NJisi BBITIOTHEHUS YYEOHBIX
3aj1ay;

npUOOpETaTh OMBIT WCHOJIB30BaHUS MH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCIIOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSATENILHO  BHIOWpAaTh  ONTUMaJIbHYI0  (OpMYy  MpeACTaBICHUS
ounonornyeckoit mHbopmaruu (CXeMbl, rpaduKu, TUArpaMMBbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KA4eCTBE CpejAcTBa Npu paboTe C
Ouojornyecko HHPOpMalMEN: TPUMEHATh XHUMHUYECKHe, (Qusmyeckue u
MaTE€MaTUYECKUe 3HaKU W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIOJI30BaTh W MPeoOpa3oBhIBATh  3HAKOBO-CHMBOJUYECKHE  CpEJCTBA
HATJIATHOCTH;

BJQJ€Th  HABBIKAMHM  pAacloO3HaBaHUSA M 3allUThl  HMH(OpMaIuw,
uH(OPMAMOHHOW 6€30MaCHOCTH JINYHOCTH.

OBj1ajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU 1€HCTBUAMM:

1) oOmenue:

OCYIIECTBIISATh KOMMYHHUKAIIMHU BO BCeX cpepax >KM3HU, aKTUBHO YIaCTBOBATh
B JIMAJIOT€ WJIM JIMCKYCCUM MO CYIIECTBY OOCYX)JaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKICHHUS OTHOCHTEIIHHO BBITIOJIHCHHS TIpe/jiaracMon
3a/la4¥, YYUTHIBATh UHTEPECHI U COTIACOBAHHOCTH IMO3HIIMHN IPYTUX YYACTHHUKOB
JIAaJIora Wi JTUCKYCCHH);

pacro3HaBaTh HEBepOAJIbHBIE CpEACTBA OOINCHMS, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHUTYallUH,
YMETh CMATYATh KOH(JIMKTBI U BECTH ITEPETOBOPHI;

BIAJICTh PA3JIUYHBIMUA CIIOCOOAMHU OOIIEHUS W B3aUMOJCUCTBUS, TOHUMATh
HAMEPEHUS IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eATeJIbHOCTh:

MOHUMATh M MCIIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYATBLHON
paboThI MPH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOICHCTBHS MPU PEIICHUH YICOHOMW 3a/1a4u;

BEIOWPATh TEMATHKy M METOJBl COBMECTHBIX NEUCTBHM C yd4&€TOM OOmMUX
WHTEPECOB U BO3MOKHOCTEH KaXKJIOTO WieHA KOJUICKTUBA;



OPUHUMATh LEJIM  COBMECTHOM  JE€ATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHHUPOBATh JICMCTBUS IO €€ JNOCTHMIKEHUIO: COCTABJISITh IUIAH JCHCTBUH,
pacmpenensiaTb pojad ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXXJIATh Ppe3yJIbTaThl
COBMECTHO pabOThI;

OLICHMBATh KAaueCTBO CBOEro BKJIaJa M KaXIOro yYaCTHMKAa KOMaH[bl B
o0t pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLICHUBATh MJIEH C IMO3ULIHMH HOBU3HBI,
OPUTHMHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh TO3UTHUBHOE CTPATETMYECKOE TMIOBEJIEHWE B Pa3IMYHBIX
CUTYalUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

OgyaieHre YHHBEPCAIbHBIMH PeryJIssTHBHBIMH ACHCTBUSMMU:

1) camoopranu3amnus:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS [UIsl BBISIBIICHUA NpPOOJIeM U UX
pelIeHus B )KU3HEHHBIX U YUEOHbIX CUTYalUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUW IE€JIEBbIE M CMBICIOBBIE
YCTAaHOBKM B CBOMX JEHCTBHSIX M IOCTYIKaxX IO OTHOLIEHUIO K >KMBOW IPHUPOJE,
CBOEMY 3JIOPOBBIO U 3[I0POBBIO0 OKPYKAOIINX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATENbHYIO ACSITEIbHOCTh, BBISIBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyu B 00pa3oBaTEIbHON
NEATENbHOCTH U AKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITENIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MNpodsieMbl C  YUYETOM
UMEIOIIHUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOUYTCHHI;

JTaBaTh OILIEHKY HOBBIM CUTYalUsIM;

pacIMpATh paMKH Y4EOHOI0 MpeMeTa Ha OCHOBE JIMYHbBIX MPEAIOYTECHHUI;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a peuIeHHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crnocoO0cTBOBaTh (OPMHUPOBAHUIO U NPOSABICHUIO LIMPOKOW 3SpyauUuu B
pa3HBIX O0JIACTAX 3HAHMM, MOCTOSIHHO TIOBBIINIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJaJeTh HABbIKAMU  MO3HABATEJbHON  pedrekcud Kak  OCO3HAaHUSA
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IIPOLIECCOB, WX PpE3YyJIbTaTOB U
OCHOBaHM, UCIOJIb30BaTh MPUEMBI pedIeKCUU JIs OLIEHKU CUTyalluu, BbIOOpa
BEPHOI'0 PELIEHUS;

YMETh OLIEHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHHMMATh PEIIEHUS IO HX
CHUKEHUIO;



NPUHUMATh MOTHBBI M apryMEHTbl JPYTrUX @pU aHajdu3e pe3yJibTaToB
NEeATENIbHOCTH;

3) npuHATHE Ce0HA U APYTHUX:

MPUHUMATH Ce0sl, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl JPYTrUX TpPU aHajIu3e pe3yJbTaToB
NEATEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOro YeI0BEKa.

INPEJMETHBIE PE3YJIBTATBI

[TIpenmeTHble pe3ynbrarbl OcBOeHUs nporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT CeIUpUUIECKHE I yaeOHOro penmeTa «bromorus
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHUM MO OCBOCHUIO, MHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHHM, BUIBI JCSITEIBHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHUS U
NPUMEHECHUIO 3HAHUN B Pa3IMYHBIX YUYEOHBIX CHUTYallMsIX, @ TaKKE B PeajbHBIX
KU3HEHHBIX CUTYyallUsIX, CBA3aHHBIX ¢ Ouosiorueil. B mporpamme mnpenMeTHbie
pe3ybTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpenmeTHbIe pe3ysbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 10
KJacce NOJKHbI OTPAXKaTh:

c¢(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME HAYYHOTO
3HaHUSI €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa U HAyYHOTO MHUPOBO33PEHHMS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX  y4YEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTUH, (PYHKIMOHAIBHOU
rPaMOTHOCTH YEJIOBEKA ISl PEIICHUS KU3HEHHBIX 3a]1a4;

YMEHHE PACKpbIBaTh COJIEPKAHUE OMOJOTMYECKUX TEPMUHOB W TOHATHIA:
KU3Hb, KJIETKA, OpraHmW3M, MeTaboau3M (OOMEH BEImIeCTB M TIPEBPAIICHUE
SHEPIUM), TOMEOCTa3 (CaMOpETyJIsilUs), YPOBHEBAsI OpraHU3alus >KUBbIX CHUCTEM,
CaMOBOCHIPOU3BEACHUE (PEIPOIYKIIHS ), HACIEACTBEHHOCTh, I3MEHUYUBOCTh, POCT U
pa3BUTHE;

YMEHHE Wu3Jlaratb OHOJIOTMYECKUEe Teopuu (KIETOYHAsi, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJibHAs JOrMa MOJEKYJsipHOH Ouosioruu), 3akonbl (I
Mennens, T. Moprana, H. V1. BaBuiioBa) u ydeHust (0 1eHTpax MHOTooOpas3us u
IPOUCXOXKIEHUS KyJIbTypHbIX pactenuit H. M. BaBunosa), onpenensitb rpaHuiibl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHUE BJIAJIETh METOJIaMUA HAYYHOTO TMO3HAHUS B OMOJIOTHH: HAONIOJCHUE U
ONMCAHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBIICHWI, OpraHu3alusi U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMIKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXAY HCCIEIyEMbIMU BEIUYMHAMU, OOBSICHEHHE MOJyYEHHBIX



pe3yJIbTaTOB, MCIOJIb30BAaHHBIX HAYUYHBIX MOHATHH, TEOPUH U 3aKOHOB, YMEHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH MOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U
IYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHW3MOB, OCOOEHHOCTH
MPOIIECCOB: OOMEHa BEIIECTB W MPEBpAIICHHUS DHEPIHH B KIETKe, (poTocHHTE3a,
IUTACTUYECKOTO M JHEPreTUYecCKOro oOMeHa, XEMOCHHTe3a, MHUTO03a, Meio03a,
OIJIOJIOTBOPEHUS, PA3MHOXKEHMs, WHIUBUAYaJIbHOIO pa3BUTHS OpraHu3Ma
(oHTOTEHE3);

YMEHHE TPUMEHSTh MOJyYeHHbIC 3HAHUS i OOBSICHEHUS OMOIOTUYECKUX
IIPOLIECCOB M SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PEUICHUH B IOBCEIHEBHOU
KHU3HU C 1eNplo obecriedeHus: 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBbS
OKpYKaroIIMX JI0AeH, COOII0IEHNsI HOPM I'PaMOTHOTO MOBE/ICHUS B OKpYKaroIlien
OPUPOAHON cpejie, MOHUMaHHWE HEOOXOJAMMOCTH HCIOJIb30BAaHUS JOCTHXKEHUN
COBpPEMEHHOM Ouonorm W OWOTEXHONOTMH  JUIS  PAIMOHAIBLHOTO
IPUPOIOTIOTIH30BAHUS;

YMEHHE pelaTh »JJIEMEHTAapHble TIEHETHYECKHE 3aJaud Ha MOHO- H
TUTHOpPUIHOE CKpEUIMBaHUE, CICIUICHHOE HAaclelI0BaHWe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKPEIIMBAHUS IJIsl MPEACKa3aHMs HAcleAOBAHUS MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBIMONHITH J1a0OpAaTOPHBIE M MPAKTHYECKHE pPabOoThI, COOIIOAAThH
npaBuiIa npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BaAHUEM;

yMEHUE KPUTHYECKHM OLEHUBATh U MHTEPIPETUPOBATH HUHOOPMAIUIO
OMOJIOTMUECKOTO COJACP)KAHMSA, BKIIOYAIONIYIO0 TIICEBJOHAYYHBIE 3HAHUA W3
pa3IMYHBIX UCTOYHHUKOB (CpeICcTBa MAacCOBOW MH(POpPMAIUU, HAYYHO-TIOMYJISPHBIC
MaTepuaibl), STUYECKHE acCIeKTbhl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOTHH,
MeAMILIMHE, OUOTEXHOJIOTUH;

yMEHHUE CO03/laBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLICHUS,
000011251 OMOIOTMYECKY0 MH(DOPMAIIMIO U3 HECKOJIBKUX HCTOYHHMKOB, TPAMOTHO
UCII0JI30BaTh NOHATUITHBIN anmapaT OMOJOTUH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS ydueOHoro mpeamera «buonorus» ¢ 11
KJlacce JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUIA O MECTE M POJM OMOJIOTUU B CHCTEME HAYYHOTO
3HAaHUSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHHH COBPEMEHHON €CTEeCTBEHHO-
HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUHUCKHX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKa ISl pEelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COACPKAHHE OMOJOTMYECKUX TEPMHHOB M TOHITHIA:
BUJI, TIOMYJIALNSA, TeHO(OH, SBOIIONUS, ABIKYIIHE CUIIBI ((DaKTOPBI) HBOIIOLNH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHUI000pa30BaHUE, IKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, I[eMd  IUTaHU,
HKOJIOTHYECKas Tupamua, OMoTreoeHos3, onocdepa;

yMEHUE Hu3Iaratb OWOJOTMYEeCKHe Teopuu (dBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHsl SBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. bapa, uepenoBaHusi riaBHBIX HalpaBlIeHUN U
nyteit aBomoru A. H. CeseproBa, yuenus o 6uochepe B. U. Bepuanckoro),
OTIPEIEIATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

yMEHUE BJIaJIETh METOJIAMU HAYYHOT'O MO3HAHUSI B OMOJIOTHH: HAOIIOJCHUE U
OMMCaHNE JKMUBBIX CHUCTEM, MPOIECCOB W SBJICHMI, OpPTaHU3AIMS W TPOBEACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBABMKCHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCIECIyEeMbIMH BEIMYMHAMH, OOBICHEHHE TIOTYyYEHHBIX
pe3yIbTaTOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSATUH, TEOPHH W 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBIE TPU3HAKH CTPOSHUS OMOIIOTHYECKUX
OOBEKTOB: BHJOB, NOMYJSIHHA, TMPOIYIEHTOB, KOHCYMEHTOB, PEIyLEHTOB,
OMOT€OlEHO30B M  JKOCHUCTEM, OCOOCHHOCTH IPOLIECCOB: HACIEACTBEHHOM
U3MEHUYHUBOCTH, €CTECTBEHHOTO O0TOOpa, BHUI000pa30BaHUs, MPUCHIOCOOJIEHHOCTH
OpPraHM3MOB, JIEHCTBUS OSKOJOTHYECKHX (PAKTOPOB HaA OpraHM3MBbI, IEepeHoca
BEIIECTB W TIOTOKAa DJHEPTUHM B DKOCHCTEMaX, AHTPOTOTCHHBIX H3MEHEHHUU B
HKOCHUCTEMAaX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHUOr€OXUMHYECKUX
IIUKIIOB B Omocdepe;

yMEHUE MPUMEHATH MOJYyYEeHHbIE 3HAHUS Uil OOBACHEHHS] OMOJIOTHYECKHX
IIPOLIECCOB U SIBJICHUU, JUIA NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KHU3HU C IeNplo obecredeHus: 0e30MacHOCTH CBOETO 3J0POBbS U 3I0POBBS
OKpYKaroIIMX JI0AeH, COOII0IEHNsI HOPM I'PaMOTHOTO MOBE/ICHUS B OKpYKaroIIen
OPUPOJIHON cpene, MOHMMAHUE HEOOXOJWMOCTH HCIOJBb30BAaHUS JOCTH)KCHUN
COBPEMEHHOM OMOJIOTUH JIJIsl PALIMOHATIEHOTO TPUPOAOIIONH30BaAHNUS;

YMEHHE pelaTh dJIEMEHTapHbIe OMOJIOTUYECKHE 3a/1aYd, COCTABIATH CXEMBI
NepeHoca BeIeCTB U IHEPTUU B IKOCUCTEeMax (LIeTH MUTaHus);

YMEHUE BBIMOJIHATh JIA0OpAaTOpPHBIE M MpaKTU4YecKue paboThl, COOII0IAThH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPHUTHYECKH OIEHWBATh W HMHTEPIPETUPOBATH HWHOOPMAIUIO
OMOJIOTMUECKOTO  COJAEP)KAHMS, BKIIOYAIONIYIO0 TIICEBJOHAYYHBIE 3HAHUA W3
pa3IMYHBIX UCTOYHHUKOB (CpelICcTBa MAacCOBOW MH(OpPMAIUU, HAYYHO-TIOMYJISPHBIC
MaTepuaibl),  paccMaTpuBaTh  TJ00ajJbHBIE  DKOJIOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIIEHMUS,
000011251 OMONOTUYECKYI0 MH(DOPMALIMIO U3 HECKOJbKUX HCTOYHHMKOB, I'PAMOTHO
WCIIOJIb30BATh MOHATUITHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KUIACC

HaumeHoBaHue pa3ieioB U TeM
MPOrpaMMbI

buonorus xak Hayka

’KuBBIEe CHCTEMBI U UX opraHu3anmnsa

XHUMUYECKUH COCTAaB U CTPOCHUE KIIETKH

H(PBHG,Z[CSITCJIBHOCTB KIICTKH

Pa3zMHoOXeHNE 1 HHAMBUAYAJTbHOE Pa3BUTHE
OpPraHHU3MOB
HacnencTBeHHOCTL U H3MEHYNBOCTD
OpraHU3MOB
Cenekiust opranu3mMoB. OCHOBBI
OHMOTEXHOJIOTHH
0O0001menue mo teMe «HacnencTtBeHHOCT U
W3MEHYHBOCTH OPTAaHU3MOBY»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

34

KonTpoibHbIe
padoThI

IIpakTHYecKue
padoTbI

0.5

1.5

DJIEKTPOHHBIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcebl

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292

bubnuoreka [IOK
https://m.edsoo.ru/7f41¢292

bu6moreka [JOK
https://m.edsoo.ru/7f41¢292

bu6moreka [JOK
https://m.edsoo.ru/7f41¢292

bu6moreka [JOK
https://m.edsoo.ru/7f41¢292

bubnuoreka [IOK
https://m.edsoo.ru/7f41¢292

but6mmoreka [IOK
https://m.edsoo.ru/7141c292

bu6moreka [JOK
https://m.edsoo.ru/7f41¢292




11 KITACC

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbl

Ne i/

DBOJOLMOHHAS OUOIOTUS

BO3HI/IKHOBCHI/IC nu paBBI/ITI/Ie JKHN3HHU Ha
3emie

OpranusMsl 4 OKpy»Karolias cpeaa

COO6H.I€CTBa 1 3KOJOTHYCCKUEC CUCTCMBI

OO0O00IIECHHBIH YPOK 10 TEME:
«IBOTIOLIUS

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanyecTBO 4acoB

Bcero

34

KonTpoibHbIe
padoThI

IIpakTHYecKue
padoThI

0.5

2.5

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl

bubmmorexa [JOK
https://m.edsoo.ru/7f41cc74

bubmmorexa [JOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

bubmmorexa [JOK
https://m.edsoo.ru/7f41cc74

bubmmorexa [JOK
https://m.edsoo.ru/7f41cc74







IHHOYPOYHOE IINTAHUPOBAHMUE
10 KUIACC

Ne

w/n Tema ypoka

1 buosnorus B cucreme Hayk

MeTo/1p1 TO3HAHUS )KUBOW TIPUPOIBI.
IIpakmuueckas paboma Ne 1

2 «Hcnonvzosanue paznuunulx
Memo008 npu u3yueHuu
OuUoNO2UYECKUX 0OBEKMOB)

buonornueckue CHUCTCMBI, IPOLCCChI
H UX U3YUCHUC

XMMHUYECKUN cOCTaB KJIeTKU. Bonga n
MUHEpaIbHBIE COJTH

5 benku. CocTaB u cTpoeHue 6eIKoB

depMeHThl — OHOJIOTHYECKHE
KaTanu3atopsl. Jlabopamophas
paboma Ne 1 «H3yuenue
KAmanumuyeckou akmusHoCmu
ghepmenmos (Ha npumepe amunazol
UU Kamanazol)»

7 Vraesonnl. JIunuael

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTHYeckue
padoThbI

0.5

0.5

Jlara
U3YYeHUS

DJIEKTPOHHBIE
nugposbIe
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmorexa [JOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bu6mmoreka [IOK
https://m.edso00.ru/863e6122

bu6mmoreka [IOK
https://m.edsoo.ru/863e6564

bu6mmorexa [JOK
https://m.edsoo.ru/863e674¢

bu6mmorexa [JOK
https://m.edsoo.ru/863e6b72

bubmnoreka IJOK
https://m.edsoo.ru/863e6b72

bubmnoreka IIOK
https://m.edsoo.ru/863e6870




10

11

12

13

14

15

16

17

18

HyxnennoBblie kucnotsl. ATO

HcTopus u MeToabl N3ydeHus
knetku. Knerouynas teopus

KneTka kak 1iej1ocTHas KuBas
cucreMa

CrtpoeHune 3yKapuoTHYECKOM KIIETKH.
Jlabopamopnas paboma Ne 2
«H3yuenue cmpoenus Kiemox
pacmeHul, HCU8OMHbIX, 2pubo8 u
baxkmeputi n00 MUKPOCKONOM Ha
20MOBbIX MUKPONPENApamax u ux
onucanuey

OOMEH BEIIECTB WIA META00IN3M
doTocuHTE3. XEMOCHHTE3

DOHepreTuyeckuii oOMeH

’KuzneHHbIN UK KIETKU. [lenenue
KIeTKU. Muto3. JlabopamopHuas
paboma Ne 3 «Habniodenue mumosa
8 KIemKax KOHYUKA KOpeuwKka 1yKa Ha
20MOBbIX MUKPONPENApamaxy

Buocunres Oenka. Peaxmus
MaTPUYHOTO CHHTE3a

Tpancsius — 6uocuHTe3 OENKa

Hexknerounsie Ghopmbl )KU3HH —

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e6d5c¢

bubmuoreka [JOK
https://m.edsoo.ru/863e6e88

bubmuoreka [{OK
https://m.edso00.ru/863e6110
https://m.edsoo.ru/863¢e716¢

bubmuoreka [JOK
https://m.edso00.ru/863e766¢

bubmuorexa [JOK
https://m.edsoo.ru/863e7c¢98

bu6mmoreka [IOK
https://m.edsoo.ru/863e7aae

bu6mmoreka [IOK
https://m.edso0.ru/863¢e7dc4

bubmuorexa [JOK
https://m.edsoo.ru/863e796¢

bubmuoreka [JOK
https://m.eds00.ru/863¢796¢

bu6mmoreka [IOK




19

20

21

22

23

24

25

26

27

BUPYCHI

®opMbl pa3MHOKEHUSI OPIraHU3MOB

Meiio3s

OOpa3oBaHuE ¥ Pa3BUTHE MOJIOBBIX
KJIeTOK. OII010TBOPEHHE.
Jlabopamopnas paboma Ne 4
«H3yuenue cmpoenus noioguix
KJIeMOK HA 20MOBbIX
MUKDONPEnapamax

NunuBuyansHOE pa3BUTHE
OpraHu3MoOB

I'eneTtnka — HaykKa O
HaCJICACTBCHHOCTH U KBMCHYHNBOCTHU

3aKOHOMEPHOCTHU HACTEAOBaHUS
MPU3HAKOB. MOHOTHOpUTHOE
CKpEIIBaHHE

JurnOpunHoe cKpeuBanue. 3aKoH
HE3aBHCUMOT'0 HACIJICIOBAHUS
MIPU3HAKOB

CueruieHHOE HacleOBaHKe
MPU3HAKOB. JlabopamopHas paboma
Ne 5 «H3yuenue pezynomamos
MOHO2UOPUOHO20 U OULUOPUOHO2O
CKpewusanus y 0po3oguivl Ha
20MOBbIX MUKPONPENApamax»

T'enetuka nona. Hacnenosanue

0.5

0.5

https://m.edsoo.ru/863e7540

bu6mmorexa [JOK
https://m.edso00.ru/863e81b6
https://m.edso0o0.ru/863¢e83 1e

bubmuoreka [{OK
https://m.edsoo.ru/863e714a

bubmuoreka [JOK
https://m.edso00.ru/863e81b6

bubmuoreka [{OK
https://m.edso00.ru/863e¢8436

bu6mmoreka [IOK
https://m.edsoo.ru/863e8612

bu6mmorexa [JOK
https://m.eds00.ru/863¢8878

bu6mmorexka [JOK
https://m.edsoo.ru/863e89a4

bubmuoreka [JOK
https://m.edso0.ru/863e8c60

bu6mmorexa [JOK



28

29

30

31

32

33

34

IMPU3HAKOB, CICIVICHHBIX C ITOJIOM

N3menunBocTs. HenacnencteenHas
MU3MEHYUBOCTD. Jlabopamophas
paboma Ne 6. Uzyuenue
MOOUDUKAYUOHHOU USMEHYUBOCTNU,
nocmpoenue 8apuayuoHHo20 paoa u
8aAPUAYUOHHOU KDUBOU»
HacnencrBenHast "3BMEHYHBOCTb.
Jlabopamopuas paboma Ne 7.
«Ananuz mymayuii y opo3oghunvl Ha
20MOBbIX MUKPONPENnapamaxy

I'eneTuka uenoBeka

O000111eHIE IO TEME
«HacnencTBeHHOCTE U
W3MEHYHBOCTH OPTAaHU3MOBY»

Cenexuus Kak HayKa U IpoLecC

MeTobl U JOCTUKEHHUS CENEKLIMU
pacTeHUM U KUBOTHBIX

buotexHonorus kak oTpaciib
IMpONU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34

0.5

0.5

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

bubmuoreka [JOK
https://m.edsoo.ru/863e8efe

bubmuoreka [JOK
https://m.edsoo.ru/863e8efe

bu6mmorexa [JOK
https://m.edsoo.ru/863e8d78

bu6mmorexa [JOK
https://m.edso00.ru/863¢9214

bubmuoreka [JOK
https://m.edsoo.ru/863¢9214

bu6mmoreka [IOK
https://m.edsoo.ru/863e9336




11 KITACC

Tema ypoka

OBOJIIOLUSA U METOABI €€ U3YUEHUS

Hcropus pazBuTHs IpeacTaBICHUN
00 3BOTIONUU

MuKpO3BOTOLIHS

[Momysims KaK 37eMeHTapHas
eIMHKIIA BH/IA U 3BOJTIOIHH.
Jlabopamopnas paboma Ne 1
«CpasHeHue 8udo8 no
Mopghonocuueckomy Kpumepuroy

JIBmxKymine cuibl (3JIeMEHTapHbIe
(axTOpHI) IBOITIOIUH

EctectBennslit 0TO0p 1 ero Gopmbl

Pe3ynbTaThl 3BOTIOLINHN:
PUCTIOCOOTICHHOCTh OPTaHU3MOB U
BUJ000pazoBanue. Jlabopamopras
paboma Ne 2 «Onucanue
APUCNOCOONEHHOCTNU OP2AHUSMA U e€
OMHOCUMENbHO20 XAPAKMePa»

Hanpasnenus u nytu
MaKpO3BOIIOLUU

KoandyecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTHYeckue
padoThI

0.5

0.5

Jlara
U3yYeHUs

DJIeKTPOHHBbIE
nugposbIe
oOpa3oBaTte/ibHbIE

pecypcbl

bubmuoreka [{OK
https://m.edsoo.ru/863ea20e

bubmuoreka [{OK
https://m.eds00.ru/863e¢9570

bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle

bubmuoreka [JOK
https://m.eds00.ru/863e¢99¢6

bu6mmoreka [IOK
https://m.edso00.ru/863e¢9da4

bu6mmoreka [IOK
https://m.edsoo.ru/863e9ed0

bu6mmoreka [IOK
https://m.edsoo.ru/863e9fde

bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle




10

11

12

13

14

15

16

17

18

19
20

21

22

HeobOpatumocTs 3BOMIONINN

Wcropust xu3Hu Ha 3eMII€ U METOIBI
€€ n3ydeHus

['unoTe3bl MPOUCXOKACHUS KUZHU
Ha 3emuie

PazButue xxu3HM Ha 3eMIiie 1o 3paMm u
nepuoaam

OCHOBHBIE 3TaITbl BOTIOIUN
PaCTUTENHHOTO U KUBOTHOTO MUPA.
Ilpakxmuueckas paboma Ne 1
«H3yueHue uckonaemuix 0OCmamkos
PpAcmeHuil U HCUBOMHBIX 8

KOJINeKYuAx»

CoBpeMeHHas cuctema
OpPTaHHYECKOTO MHUPA

DBOJIIOLMS YeJI0OBEKa (aHTPOTIOTEHE3)

JIBmoxyniue cuibl (hakTophl)
aHTpOIIOreHe3a

OCHOBHBIE CTaUH DBOJIOIINHA
JeJoBeKa

UYenoBeueckue pachl U NPUPOTHBIE
aJlanTalluy 4eI0BeKa

O0600611IEHNE TT0 TEME «DBOJIOLIU
DKOJIOTHUs KaK HayKa

Cpenpl 00MTaHUS U SKOJIOTUYECKHE
(baxTopsl

AbuoTtudeckue (HaKTopsl.

0.5

0.5

bubmnoreka IIOK
https://m.edsoo.ru/863ea5a6

bu6mmorexa [JOK
https://m.edsoo.ru/863eabbe

bu6mmoreka [JOK
https://m.edsoo.ru/863ea8bc

bubmuoreka [{OK
https://m.edsoo.ru/863ca48¢

bubmuoreka [{OK
https://m.edsoo.ru/863eac2c

bu6mmoreka [IOK
https://m.edsoo.ru/863ecad44

bu6mmorexka [JOK
https://m.edsoo.ru/863ecaea2

bubmuoreka [{OK
https://m.edsoo.ru/863eafec

bu6mmoreka [IOK




23

24

25

26

27

28

29

30

31

32

33

Jlabopamopnas paboma Ne 3.
«Mopdghonocuueckue ocobennocmu
pacmenuii u3 pasHvlx Mecm
obumanusy. Jlabopamopnas paboma
Ne 4. «Bausinue ceéema Ha pocm u
paseumue YepenKos Koaeycay

buotnueckue akropsl

DKOJOTUYECKHE XapaKTePUCTUKU
nonynsun. [Ilpakmuueckas paboma
Ne 2 «lloocuém nnomnocmu
NONYAAYUL PAHBIX BUO08 PACHEHULL»
Coo01iecTBa OPraHu3MOB —
OHOLIEHO3

OKOJIOTHYECKHE CUCTEMBI

(3x0cucTeMBI)

OCHOBHBIC TOKA3aTEIN YKOCUCTEMBL.
DKOJIOTHYECKUE TUPAMUJIBI.
CsoiicTBa 3xocucteM. Cykueccust

HpI/IpOI[HBIC 9KOCHUCTEMBI
AHTpOHOFeHHI)IC 9KOCUCTEMBI

buocdepa — rnobanbHas
IKOCUCTEMA 3EMIIN

3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocdepsl
YenoeyecTBO B Onochepe 3emin

CocyuecTBoBaHHE IPUPOIBI U
YeJoBeYeCcTBa

0.5

https://m.edsoo.ru/863eb10e

bu6mmoreka [IOK
https://m.edso00.ru/863eb348

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

bu6mmoreka [JOK
https://m.edsoo.ru/863eb46a

bubmuoreka [{OK
https://m.edsoo.ru/863eb5fa

bu6mmoreka [IOK
https://m.edso00.ru/863ebb5e

bu6mmoreka [IOK
https://m.edsoo.ru/863ebd16

bu6mmoreka [IOK
https://m.edsoo.ru/863ebale




00600menne TeMsl «CooOr1ecTsa u
SKOIOTUYECKHE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. [Taceunuk B.B. A.A. Kamenckuii, A.M. Pybuos. buonorus 10 knacc
2. ITaceunuk B.B. A.A. Kamenckuii, A.M. Py61moB. buosnorust 11 knacc

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

[Toypounsie pazpabotku B.B. [Taceunux

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

1. Kommnbrotep

2. DKpaH (Ha WITAaTUBE UM HABECHOM).

3. bub6mmoreka I{OK https://m.edsoo.ru/863e6d5c
4. bubmuoreka [{OK https://m.edsoo.ru/863eb348







