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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY LIS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIUX LENIX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuuke OMOJIOTHH, €€ 3HAYEHUHN B MTO3HAHUH KUBOM MPUPOJbLI U 00eCreYeHNN
CYILLECTBOBAHMSI YeJIOBEYECKOro o01miecTBa. COrjlacHO Ha3BaHHBIM IOJIOKEHHSIM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBlIeHHWE O IesIx, 00 oOmiei
CTpaTeru OOYy4YeHMs, BOCHUTAHUS U Pa3BUTUS OOYYAIOMIMXCS CpelCTBaAMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKA 00pa30BaTEILHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmnXCsl.

B nmporpaMmme 10 OHOJIOTMM TakXe YYMTBHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
NeATeTbHOCTH/YUEOHBIX JEUCTBUM OOY4YalOMIMXCS 10 OCBOCHHMIO COJACpIKAHUSA
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HAMNPABICHHOCTh HAa pa3BUTUE 3HAHUW, CBA3AHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled MNPHUpPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHHEeM OOIEOMOIOTUYECKUX TEOpUM, a TakKe 3HAHUU O
CTPOCHUH JKUBBIX CUCTEM PA3HOI0 PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAKOUIUX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JJIS PEIICHUS MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJIE: TMPO(HUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETIOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTMYECKHU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIeW NPUPOJHOW cCpene, aHaau3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTH YEJIOBEKa Ha COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
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yaeOHoro mpenMera «buosorus» mpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHuUs
YCIOBUH ISl pEIICHUs] OJJHOM U3 aKTyalbHBIX 3aau IKOJILHOTO0 OHOJOTHYEeCKOTrO
oOpa3oBaHMs, KOTOpas mpeamnojaraeT QGopMupoBaHne Yy 0oOydaromuxcs
CIIOCOOHOCTH aJallTUPOBAThCA K M3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAay4YHOM KapTUHE MHpA, paclIupsieT U 0000IaeT 3HAHUA O KUBOW IpUpoje, €€
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd U HBOJIOIUHU, CO3JAET
yCIOBUSL  JUIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (OPMUPOBAHUSA
(YyHKIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro odpasa
KHU3HHU, SKOJOTHUYECKOTO MBIIUICHHUS, IICHHOCTHOTO OTHOIIECHUS K KUBOH MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE JUIsl pELIeHHs] BOCIIUTATENbHbIX U
pa3BUBAOIIMX  337ad  CpeaHero  oOmero  oOpa3oBaHMs,  COLMAIM3ALUU
oOyuaromuxcs. M3ydyenue Ononmorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHHUS
WHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(POPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBhI, CIOCOOCTBYET WMHTErpalui OMOJIOTMYECKUX 3HAHUU C
NPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHUS O MpEAHA3HAYEHUH Y4YEOHOro MpeaMeTa
«buonorus» COCTaBUIM OCHOBY JJis ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAaHUIO €ro COJAEpKAaHMs, IPEICTAaBICHHOIO B MPOrpaMMe IO
OHOJOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYHIECTBJIEH C MO3ULMKA KYyJIbTYpOCOOOpPA3HOrO0 MOJX0/1a, B COOTBETCTBUH C
KOTOPBIM OOYyYalolIuecs: MOJKHBI OCBOMTH 3HAHWUA W YMEHHs, 3HAYUMbIC IS
dbopMupoBaHus O0OmIEeH KyJIbTYpbl, ONpEACNAIONMe aJeKBAaTHOE IOBEACHHUE
YEeJIOBEKa B OKPYIKAIOIIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TNPaKTUUYECKOM AesTeabHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsI, KOTOPbIE CIY>KAaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3allUuU
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpyKTypUpOBaHUE COJAEpKaHUsA YYEeOHOro MmaTepuajia B IpOrpaMme IO
OMOJIOTUM OCYILECTBICHO C YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUK 00
OTJMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIUU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHoro npeamera «buomorus»
BBIJICTICHBI CIIEAYIONINE COAEpKaTeIbHble TUHIN: «bronorus kak Hayka. Metoabl
HAy4YHOTro To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
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Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«IBOJIOLMS KUBOU MPUPOJIBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWiIaX, CAYKaIIUX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alliy, BBIAAIOMIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, WIEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IMOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIMMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOIIOICHHS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUHN B MOBCEAHEBHOM KU3HU JIJIS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero oOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAYUYHBIE NPEIMETHI.



Jlst m3ydennsi Ouojaoruu Ha 6a30BOM yPOBHE CPETHETO 00IIero 0opa3oBaHms
orBoauTCcs 68 yacoB: B 10 ximacce — 34 4gaca (1 gac B Hexemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (puiiocopueit, ITUKON, SCTETUKON U MPaABOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW PUPOIbI (HAOTIOICHHE, SKCTIEPUMEHT, ONIMCAaHMUE,
U3MepeHue, KiacCUpUKalMs, MOJETUPOBaHUE, CTaTHUCTUYECKas o00padoTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IMYHBIX METOAOB MpHU
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 (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

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

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

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

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHCIIOTBI — MOHOMEPHI OETKOB.
HezaMeHnmble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBoOWcTBa OeikoB. buonoruueckue
byHKIIUU OETKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduunocts. KodepmeHnTsl. ButamuHsbl
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapuapl  (caxaposa, JakTo3a) W HoJMcaxapuibl (Kpaxmall, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
rusipooOHble cBoiicTBa. buonornueckue ¢Qynkumn gunuaoB. CpaBHeHue
YIJ€BOJIOB, OEIKOB U JIUIMHUI0B KaK HCTOUHUKOB YHEPTHUH.

Hyxneunossie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uaen u (akToB B HAYYHOM MMO3HAHUU. MeTO/1bl U3yUeHUs KIETKU.

Knerka kak mnenoctHas >xuBasg cuctema. OOmpe NpHU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMpOKapHOTHYeCKON KieTku. Kierounas crenka Oaktepuii. CtpoeHHe
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoricTBa v pyHkiuu. [{lutornasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[IpoucxoxxkneHne MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHoOU/bl KJIETKH: PUOOCOMBI, KIETOYHBIA UEHTpP, UEHTPUONIH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapuoIuiazMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdleMoHCcTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllann, M. Illnelinen, P. Bupxos, Jx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammsbl:  «PacnpeneneHue XUMHUYECKHX JJEMEHTOB B HEXUBOHU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIEN.

Tabmunpl u cxemsl: «llepuoanueckas Tabnuila XUMHUYECKHX 3JIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmentay, «Hyknennosbie kucnotsl. JJHK», «CtpoeHne mMonexyiibl
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AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble ¥ NpaKkTUYecKUue padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOeHHS KJIETOK pacCTEHUH,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OTHICAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOQHBIN U reTepoTpodHsbiid. Ponb GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpensl Ha (OTOCUHTE3 U CIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

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

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIUPOBAHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYecKOro oOMeHa.
I'mukonmus. bpoxenune u ero Buubl. KuciopogHOe OKHUCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexnetounsie ¢popmbl xu3Hu — BUpychl. ctopust otkpsitus Bupycos (. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/la.
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OOpatHast ~ TpaHCKpUIIIMS, peBepTa3a u  uHTerpaza. lIpodwumakruka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

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

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocuntes», «Ctpoenne JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOKEHHSI M  WHIUBUAYaAJIbHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murto3a. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXKEHUS: JEJIE€HUE HaJBOE, IOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpraHU3MOB, €r0 3HAUECHUE TSl CEJIEKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUI CMBICT H
3HAYEHHUE MENO03a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeIe keje3bl: CEMEHHUKU M Su4HMKUA. OOpa3zoBaHHE W Pa3BUTHE IOJOBBIX
KJIIETOK — TameT (CrnepMaro30ujl, SHMIEKJIeTKa) — CIepMAaTOreHe3 U OBOIE€HE3.
Oco0eHHOCTH CTpOeHUsl SULEKIETOK M crepMaro3ouioB. OIuioJ0TBOpEHHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHEe (OHTOreHe3). OMOpPHOHAIIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
MOCTAIMOPHOHAIBHOTO Pa3BHUTHS: TMPsSIMOe, HempsiMoe (JTMYMHOYHOE). BrusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «DopMbl Pa3sMHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Menos», «IIpsimoe u HenpsaAMoe pa3BUTHEY, «I aMETOreHe3 y MIICKOIUTAIOIIUX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasbl
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJeb-anIuIuKaius «JleleHue KIETKH», MOJENb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS TIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B pa3BUTHE TCHETHKA. MeTOJabl TEHETHKHU (THOPHIOJIOTHICCKHM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonoruOpuiHOe CKpelldBaHUEe. 3aKOH €JAMHO0-00pa3us THOPHUIOB IIEPBOIO
nokoyieHus. IlpaBuino JOMUHUpOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHMdecKHe  OCHOBBI  JUTHOPHIHOTO  CKpCIIUBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEJOBAaHUIO T'eHOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasi TEOPUS HACJIEACTBEHHOCTHU. | eHeTHUeCKue KapThl.
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['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHeie opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

W3MeHunBOCTh. BHIbl ”3BMEHUMBOCTHU: HEHACIIEICTBEHHAs U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBoicTBa MOIU(PUKAMOHHON NU3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUYUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NpUUUHBI MyTauuil. MyTareHHble (hakTOpHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHCAIOTHICCKUM, OM3HCI[OBEIN, IINTOTCHETHICCKHM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBeHnuble 3a0o0jeBaHUsS YEIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HH C HACJEICTBEHHOW MperpacnoyioKEeHHOCTbIO, XPOMOCOMHBIE OOJIE3HU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUCHUU TeHETHYECKUX 3a00JIeBaHUI YETOBEKA.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. Basuios.

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
LUTOrE€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX U YEJIOBEKa», «l'€HeTHKa moJyia», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuhoTumbl 4eloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

ObopynoBaHue: MoOJEIH-aNTUIMKAMN  «MOHOTUOPUIHOE CKPEIIUBAHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct
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XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30¢puiabl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuyenue H. W. BaBunmoBa 0 1eHTpax MNPOUCXOXKIACHUS U MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKLIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KCcTepbepa. BIM3KOpOICTBEHHOE
CKpelmuBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYECHHUE TOJMIUIONIOB. JIOCTMIXKEHHsI CEeNeKIMU pAacCTeHUH, >XWUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KiloHMpOBaHKWE BBICOKOIIPONYKTHUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okoyoruueckue W dTtudeckue  mpoomempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpers: H. WM. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuiel 1 cxeMbl: kKapta «lIeHTphl MPOMCXOXKICHUS W MHOTI000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEeXHOMOTHHY, «KileTouHble KyIbTypbl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NEPEHOC T€HOB, XPOMOCOM.

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.
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JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHUS CEJEKIMH PAcTEeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLMUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulkn BO3HMKHOBEHHSI HBOJIOIUOHHOW TEOPHUH. OBOJIOLIMOHHAS
Teopust © €€ MecTo B OMONOTUHU. BiusiHue 3BOJIIOIMOHHONW TEOPUU HA pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 9BOJONUU. [laneoHTONOrMUECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cxoacTBO U paznuune GpayH u (GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX MyTeHd y BCeX
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbliku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CWIIBI ABOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CyllecCTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuiibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTallOHHbIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHYMBOCTh. [lomymnsiimoHHBIE BOJHBI U Jpeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIil 0oTOOp — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6eHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumepsr
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aJANI TAIUH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (POPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpoaBomorusi.  PopMbl  IBONIOIUU:  (DUIIeTUYECKAs, JHUBEPreHTHAS,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BONIOIUN.

[IpoucxoxieHue OT HecleuuanTu3upoBaHHbIX mpenakoB. [Iporpeccupyromias
crienuanu3anus. AIanTUBHAs paudalysl.
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JlemoHcTpanum:

[Toptpetsl: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrtepukc», «Popmbl  OopbObI  3a
CylecTBoBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHUYUBOCTHY, «Apomopdo3b», «Uauoamantanum», «OOmas aereHepanus,
«/IBmKkymne cunbl 3Bosronum», «Kapra-cxema wapuipyra mnytemecTBus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIpucnocoOIeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUE .

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
HAOOp IUIOAOB M ceMsH, KoiuleKuus «lIpumepbl 3alUTHBIX ITPUCIIOCOONIEHUN Y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpPaBICHHS 3BOJIIOLMU», 0ObEMHAs MOJEINb
«CTpoeHue ToJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
VMCKONAEMBbIX JKMBOTHBIX M pacTeHui», wmonaenb ammkanus «llepexpécr
XpOMOCOM», BJIaXHbIe Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burne
JSATYIIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, myTtanuu GOpMbI KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHble U MpaKTUHYEeCKHE PadOThI:

Jlabopatopnas pabdota Ne 1. «CpaBHeHuE BHUIOB MO MOP(HOJIOTHIECKOMY
KPUTEPUIO».

JlaGoparopnas pabora Ne 2. «Onucanue npucnocoO0JSHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JlonaydHble TpEACTaBICHUS O 3apOKICHMM >XW3HU. HaydHble TrUIoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: aOuoreHe3 M NaHCHepMus. XHUMHYECKas
HBOMIONUSI. AOMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKON dBOMOINY. HavanpHbIe 3Tansl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE IPOTOKJIETKH. [IepBble KIETKM M HMX DBOJIOLMSA.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mepuoibl: KEeMOPUHCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUN, KAMEHHOYTOJIHBIN, IEPMCKHUU.

Me3so301ickas spa u €€ NepUoabl: TPHACOBBIN, IOPCKUM, MEJIOBOM.

KaiiHo30Mckass 3pa W €€ mnepuoAbl: MAJICOTCHOBBIM, HEOIECHOBBIN,
aHTPOIOTE€HOBBIN.
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XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIUM PACTUTEIBHOTO M >KUBOTHOTO Mupa. Apomopdo3bl y pacTeHUH u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHA Ye0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeactaBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIecTBeHHbII 00pa3  KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJOBHOIO MO3ra, 00pa3 KU3HHU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHOCOOJICHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHEeUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro wMupa», «PacturenpHas kieTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE aHATOMHYECKMX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moan», «peBHue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300paKeHHUs] KaMEHHBIX OpYAHMH MEepBOOBITHOTO YeJIOBEKa (KaMHHU-UOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPAaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

[Tpaktnueckast pabora Ne 1. «l3yueHne nckomaemMbIx OCTaTKOB PacCTeHUN U
YKUBOTHBIX B KOJIJICKIIUSIX).
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OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro mMupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
UCCIIEOBAHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHblE. JleHCTBUE HKOIOTHYECKUX
(akTOpOB HA OPraHU3MBI.

AOuoTtnueckue (pakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DoTONEproAN3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMSI, XUIIHUYECTBO, cCUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IIOKA3aTENH
NOMYJSIUUNA: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JdeMoHCTpauu:

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

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruyeckne 0cCOOEHHOCTH PacTEeHUN W3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BinusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iecTBO OpraHu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTpaHCTBEHHAsA, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DKkoJorudeckne CHucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,
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KOHCYMEHTHI, PEAYIEHThI. KpyroBOpoT BEIIECTB U MOTOK DHEPTHUU B IKOCHUCTEME.
Tpoduueckne (muimeBbie) YPOBHU OKOCHUCTEMBI. [luWimeBpie Iemu U CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbIe HKOCHUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCHCTEMa XBOMHOTO
WA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3zHooOpasue kak @akrtop ycroiunBoctu 3kocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOTCOXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEeJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmumpr u cxemsl: «[lumeBsie nenmn», «bHUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie cooOmiecTBay, «llemu mmranmsy, «IKoJoTHUYECKAasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOIEHHBIE  BO3JICWCTBUSA Ha IIpUpoAy», «Baxuelmme WUCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIasi cOCTaBIIAIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
pPaOaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OoOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B pUpoAe».

ObopynoBanue: MoJenb-anmanKanus «TUnUuHble OHOLEHO3bI», Trepbapuit
«PactutenpHbie coobmecTBay, komeknnn «buoreHosy, «Bpenurenu BaxHEHIIIX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TIpYIIaM OJHOTO BUIA,
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Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpPaHSAEMbIX BHUIOB
pPaCTEeHUN U )KUBOTHBIX.
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[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HalW4yWe MOTHUBAIlMU K OOyYeHHIO  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM YCTAHOBKAMH, HPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€UHCTBE YYEOHOM U BOCHHUTATENBHOM JIEITEIHBHOCTH B COOTBETCTBUHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTUA BHYTPEHHEH TMO3UWLMUU JIMYHOCTH, NATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy IMOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYKaroUIen cpelie.

JlnyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:
c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yUJaOIMIEerocs Kak akTUBHOTO H

OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO 06HICCTBa;
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OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWH y4e€OHBIX M TO3HABATENIbHBIX 3a/a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOEKACHUSIMU, KYJIbTYPHBIMA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpad, CBOKO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAsl 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;
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MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATH KAYECTBAa TBOPUECKOM JIMYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pEryspHas Quznyeckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HHU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/AY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTUBHOM JEATEIIBHOCTH TEXHOJOTUYECKOW M COLUAIBHOMN
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

HWHTEpEC K pa3iu4HbIM cepaM MpodecCUOHATIBHON JEATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccun H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11eJ1IeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHHS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJNbTYphl: TNPUOOpPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIGHKM WX BO3MOXHBIX TOCJICACTBUNA ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHUE TJI00ALHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTel uxX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OUOJIOTHH
3HaHUS W YyMEHUs TPU peHIeHUu NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE PABHOBECHUS B HKOCHUCTEMaxX, OXpaHy BHUJIOB,
aKocucTeM, orochepsr);
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AKTUBHOE  HENPUATHUE JCUCTBHUM, NPUHOCIIIMX BpEI  OKPYKAKOILIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIESTETBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pPEHIeHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OUOJIOTHUU JISi COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJISX
MOBBINMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAYyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJNIb30BaTh TMOJydyaeMble 3HAHUS JUIA aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJOTHUYECKUE 3HAHUS [IJIS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;
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TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMble i1 (OPMHUpPOBAHUS MHUPOBO33PEHHUS OO0YyYarOUIXcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHLIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMU OOYYaloluxcsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHYECKOTO MBIIUICHHUS
(aHanuza, CUHTE3a, CpaBHEHMUSI, KiaccuduKauu, 0000I1IeH s ), pACKPbIBATH CMBICT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIAEHUS (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M NPOTHBOPEYHS B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYIMPOBATH BBIBOBI U 3aKIHOUECHMS,;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a
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TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHHUA MPOOJIEMBbI C YYETOM aHaIU3a UMEIOIIUXCS
MaTepUAJIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESTEIILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTAaTOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBHSX  PEaAIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeliCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHus MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalIUsIX, B TOM YHCIIE IPHU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U AKU3HEHHBIX CUTYalUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCHUTh 3HAHUSA B IMO3HABATEIBHYIO M NPAKTUYECKYHO 00JacTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTb NMPOOJIEMBI U 331a4H, TOMYCKAIOIINE AlbTEPHATUBHbBIC PELICHMUSL.

3) padora c ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh
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UH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYHIECTBY OOCYXIaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpPEACTBA OOIICHHS, MOHUMATh 3HAUYCHUE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HaAMEPEHUS IPYTUX JIOJICH, IPOSBIIATh YBAKUTEIBHOE OTHOIIICHHE K COOECEeTHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH pelIeHUH OUOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;
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IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIUATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHUSAX M IOCTYIIKax IO OTHOLICHHIO K JKMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUI, UCMOJIb30BaTh MPHUEMBI peIEKCHU I OLEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHU)KCHMUIO;
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IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMAsl CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynpTaThl OcBoeHUs mporpaMmbl COO mo Ouoioruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUI B Pa3iMuYHBIX Y4E€OHBIX CUTYyallUsX, a TaKkKe B peallbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIHMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeIIeCTB M IpeBpalleHue
HHEPrUM), TOMEOCTa3 (CaMOperyJssius), YpOBHEBask OpraHu3alis )KUBbIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Mengens, T. Moprana, H. . BaBuiioBa) u yuenus (0 HeHTpax MHOTooOpasusi u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHUE KUBBIX CUCTEM, IPOLECCOB W SIBJIICHHI, OpraHu3alus U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX
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pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU MOJYYCHHBIX PE3YIbTAaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHbIE MPU3HAKUA BHPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKOro oOMEeHa, XEMOCHMHTE3a, MHUTO03a, Meio3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C Ienplo obecrieyeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3IOPOBBS
OKPY>KaIOIIUX JTIO/ICH, COOMIOIEHUSI HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOMICH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE peliaTh »JJIEMEHTAapHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIMJICHHOE HAaCJIeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl MpeCKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M MIpPaKTUYECKHe padoThl, COOJIOIAThH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMALMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJIOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PEHHS, O BKJIAQJE POCCHMCKHUX U
3apyOeXKHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl pElIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJISALNSA, TeHO(OH, SBOIIONMS, ABIXKYIINE CUIIbI ((DaKTOPBI) HBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
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DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE W3JaraTh OHOJOTHYECKHE TEOpHH (SBONIONMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISTh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEeMbIMH BEIUYHMHAMU, OOBSCHEHHE IMOIyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALIWNA, MPOAYLIEHTOB, KOHCYMEHTOB, pPEIyICHTOB,
OMOTEOIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAaX, AHTPOINOTCHHBIX W3MEHEHUW B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eJbplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3A0POBbsi U 3/I0POBbSA
OKPY’KaOIIUX JTFO/ICH, COOII0OIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPYKAIOIICH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JJIsl PallUOHATIBFHOTO TPUPOIOTI0JIb30BAHUS;

YMEHUE pemiaTh dJIeMEHTApHbIE OMOJIOTUYECKHUE 3a/1au, COCTABISITH CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh MW HWHTEPIPETHPOBATH HHGPOPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
Marepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypcsbl
bu6nuoreka [IOK
1 b 2 .
HOMOTIDL K Hayka 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P t https://m.edsoo.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 0 https://m.edsoo.ru/7f41¢292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHIUBOCTD 3 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 9 https://m.edso.ru/7fA1ecT4
bubmuoreka [IOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPO/IBIL.
[TpakTuueckast paborta Ne 1
2 «Mcnonp30BaHue pa3IuIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUU
OMOJIOTMYECKUX 0OBEKTOBY
3 buonornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3Y4EHHE https://m.eds00.ru/863e6564
4 XUMHYECKHNHU cocTaB KIeTKU. Bona u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIH https://m.edso0o.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmuotexa [JOK
KaTaINTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMIIIa3bl
VI KaTamas3bl)»
7 VYraneBonsl. JIunmuasl 1 bu6mmoreka [IOK
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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.edso00.ru/863e6870

bubmuoreka [JOK
8 Hyxaentosbie kuciotsl. AT® https://m.eds00.ru/863e6d5c
9 Hcropust 1 METObI U3yUEHHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak nenocrtHas xxuBas
cucremMa
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlabopaTtopHnas padota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii ol MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OTHCAHUE»
bu6mmorexa [IOK
12 (JOMEH BEIECTB KT METAOOMH3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 Potocres. XemocHres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 DHepreTHieckui 0omen https://m.edso00.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muro3. JlaboparopHast BuGmorexa IOK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpeIIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax
16 buocunTe3s Oenka. Peakmms bu6mmorexa [IOK
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
17 Tpancnsanus — 6uocuHTe3 Oenka bubmuoreka [IOK
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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
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https://m.edso00.ru/863e796e

18 Hexnerounsie ¢popmbl )KU3HU — bubmumoreka [IOK
BHUPYCHI https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
bu6mmoreka [IOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHHUE.
JlaGopaTtopHnast pabota Ne 4 bubnnoreka [JOK
21 0.5
«M3y4eHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
99 NunuBuayansHOE pa3BUTHE bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubnuoreka [IOK
HacjlaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTHU HACJIEAOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [OK
P ] pra https://m.edso00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fllesaBHI::quoro HapaneI OBaHUS bubmorexa HOK
A https://m.edso00.ru/863e89a4
MPU3HAKOB
CrenneHHOe HacJIeJOBaHNE
26 npu3HakoB. JlaboparopHas pabota 05 bubnmoreka [JOK

Ne 5 «M3yuenune pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

https://m.eds00.ru/863e8c60
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CKpEILIMBaHUA y Jp030(HIIbl Ha
TFOTOBBIX MUKPOIIpENaparax»

I'eneruka nosa. Hacnenopanue bubmuorexa [JOK
27 1
MIPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnencrBenHas
W3MEHYHMBOCTh. JIJabopaTopHas
paborta Ne 6. Uzyuenue bubnunoreka [HOK
28 . 1 0.5
MOIM(DUKATTMOHHOW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHKE BAPUALIMOHHOTO Psijia U
BApUALIMOHHON KPUBOM»
HacnencrBeHHass ©I3MEHYMBOCTD.
29 Jlaboparopnas pabota Ne 7. 1 05 bubnnoreka [JOK
«AHanM3 MyTayi y 1po30Qpuiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpETapaTax»
bubmuorexa [JOK
30 Tenernia sesobera 1 https://m.eds00.ru/863e8d78
PesepBHeIit ypok. O600111€HNE TT0
31 teMme «HacnencTBeHHOCTD | 1
W3MEHYHBOCTH OPTAaHU3MOBY
bu6mmoreka [JOK
32 Ceneiums kak Hayka i mpotece 1 https://m.eds00.ru/863e9214
33 MeToap! 1 TOCTHIKEHUS CEJIEKIINHA 1 bu6mmoreka [JOK
pacTEeHUN U KUBOTHBIX https://m.edso00.ru/863e9214
34 buotexHoorus kak oTpacib 1 bubnuorexa [JOK
MIPOU3BOICTBA https://m.eds00.ru/863e9336
OBLIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME
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11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoanneie  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmnorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTHs NIpeCTaBICHUN 1 bubnnoreka [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 JlaboparopHuas pabota Ne 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpBbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EcrecTBeHHbIi 0TOOp U €ro hopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynpTaThl 3BONIIOLNN:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 Bug000pa3oBanue. JlabopatopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay
8 Hanpasnenus u nytu 1 bub6nuorexa [IOK
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MAaKpO3BOJIFOLIMA https://m.edso00.ru/863e9cle
9 Heob6patumocTh 3BOIIONINN
10 HcTopus xu3HU Ha 3eMile U METObI
e€ n3ydeHus
11 I'unoressl MPOUCXOKIACHUS KUZHU bubnuoreka [IOK
Ha 3emiie https://m.edso00.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U bubmuorexa [JOK
nepuoiam https://m.edsoo.ru/863eat6he
OCHOBHBIE 3Tallbl BOIIOLUU
PacTUTENILHOTO U )KUBOTHOT'O MHUDA.
13 [IpakTuueckas padorta Ne 1 05 bubnuorexa [JOK
«M3ydyeHre HCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHuil U KUBOTHBIX B
KOJUIEKLIHSX»
14 CoBpemeHHas cuctema bubnnorexa [HOK
OpraHUYeCKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJoBeKa (aHTPOIMOTreHe3) bubmmorexa [OK
https://m.edso0.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bubnnorexka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YesioBeKa
18 UYenoBeueckue packl ¥ PUPOIHbIE bubnnoreka [JOK
ajarnTalyy 4yeiaoBeKa https://m.edsoo.ru/863eaea?2
PesepBubIil ypok. O600611eHIE TTO
19 TeMe «Bo3HUKHOBEHME U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa
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https://m.edsoo.ru/863e9c1e
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

Cpenpl OOUTaHUS U SKOJIOTHUECKUE

bubmuoreka [JOK

21 (hakTopsI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopshI.
Jlaboparopnas pabota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH
22 pacTeHuil U3 pa3HbIX MECT 0.5 bubmmorexa LIOK
https://m.edso00.ru/863eb10e
oburtanusy. JlaboparopHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bu6mmoreka [IOK
23 buoruieckie daxTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisitun. [Ipaktudeckast pabora
24 Ne 2 «IloncuéTt ImI0THOCTH 0.5
MOMYJISIIIUK pa3HbIX BUIOB
pacTeHui»
o5 Coob1ecTBa OpraHu3MoOB — bubnuoteka [JOK
OMOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubmmorexa [IOK
. https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucreM. Cykieccus
28 IIpuponaHbie 3KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rimobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmuotexa [JOK
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https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

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

32 UYenoseuecTBo B Onocdepe 3eMiaun 1

33 CocyiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
PezepHblil ypok. O600111€HUE TEMBI

34 «Co00111ecTBa ¥ 3KOJIOTUIECKIEC 1
CHCTEMbID»

OBUIEE KOJIMYECTBO YACOB I10 34 95

[NPOTPAMME
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https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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