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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY ISt
OTpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusn»  coctaBwiM: KoHUentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJOXKEHUS 00 00LIUX IENSIX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuguke OMOJIOrHH, €€ 3HAUEHUH B MTO3HAHUHU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILLECTBOBAaHMSI 4esioBeueckoro obmiectBa. COrjlaCHO Ha3BaHHBIM IOJIOKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBlIeHHWE O IesIx, 00 oOmiei
CTpaTeruy OOy4YeHHs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEICTBaAMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue IO0 pasjenaM M Temaw,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEILHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMnXCsl.

B nmporpaMMe mo OHONIOTMH TaKXe YUYUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIHLHOM
NeATEeTbHOCTH/YUEOHBIX JEHCTBUNM OOYydYaroImMXCS IO OCBOCHHMIO COJACpPIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh HA pPa3BUTUE 3HAHWUMW, CBSI3aHHBIX C
bopMHpPOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollled MNpHUPOJIHON cpeje.
[ToaToMy Hapsmy ¢ u3ydeHHEM OOIEeOMOIOTHUECKUX TEOpUH, a TaKKe 3HAHUU O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TPOQUIAKTHKYA HACIEACTBEHHBIX 3a00JICBaHUM 4YeIOBEKa, MEINKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTMYECKHU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIeW NPUPOJHOW cCpene, aHaau3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTH YEJIOBEKa Ha COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHMS K MPUKIIATHON HAIPaBICHHOCTU
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHUs



YCIIOBUH ISl pEelICHUsI OJHOW M3 aKTyalbHbBIX 337a4 MIKOJILHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCA K H3MEHEHHUSM JUHAMHUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero oOIero o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYYHOW KapTHHE MHUpa, pacIIupseT U 0000IIaeT 3HAHUS O JKUBOW mMpupoje, e€
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe€30macHoOro obpasa
YKU3HH, YKOJIOTMYECKOT0 MBILIUICHHS], IEHHOCTHOTO OTHOILIEHUS K )KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydenne Onosoruu odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX ©  WH(OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYCHUM y4eOHOro IMpeamMera
«buonorusi» COCTaBUIM OCHOBY I ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp’KaHUsA, MPEACTaBICHHOr0 B Mporpamme 1o
OHnoNIOTHN.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OOy4aroIHecs: JOJKHbI OCBOMTH 3HAaHHS W YMEHHsS, 3HAUMMBIE IS
dbopmupoBaHusi O00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YEeJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
XKHU3HU U TpaKTHUecKoM aesTenbHOCTH. Ocoboe MECTO B 3TOM cucTeMe 3HaHHM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITY>KAaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMYecKOro 00pa3oBaHMsL.

CTpykTypupoBaHHe COIEpKaHUS y4yeOHOro Mmarepuana B Mporpamme Io
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOUIUE COJEpKaTeNbHbIe JIMHUU: «bruonorus kak Hayka. MeToasl
Hay4yHOro mo3HaHus», «KneTka kak Ouomoruueckas cucrema», «OpraHu3m Kak



Ouosiormyeckasi cucremMa», «CucremMa U MHOrooOpasue OpPraHUYECKOro MHUpPay,
«IBOJIOLMS KUBOU MPUPOJIBI», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

Llenp m3yuenusi yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIbHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JIEUCTBUM 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, TUIOTE3aX, MpaBUiIaxX, CIyKalluX OCHOBOU
11 (OpMUPOBaHUS MPENICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpPa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIMIUXCA OTKPBITUSAX 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 OpraHU3alluy;

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

dbopmupoBaHue y OOydYalOIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTHH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOMIOSHUS dTHUSCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

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

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKH MOCJIEACTBUM CBOEH JESITEIRHOCTH IO OTHOILLICHUIO K OKPYKAIOIIEeH cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero oOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS OO0S3aTEIBHBIM yUE€OHBIM MPEIMETOM, BXOJSAIIUM B
COCTaB MpeaAMETHOI 00nacTh « ECTeCTBEHHO-Hay4YHbIE NPEIMETHI.



Jlst m3ydenust Ononoruy Ha 6a30BOM YPOBHE CpETHET0 001IIero 0Opa3oBaHMUs
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Heaento), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUME OBYUYEHUASA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW PUPOIbI (HAOTIOICHHE, SKCTIEPUMEHT, ONIMCAaHMUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabmuibl U cxembl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
M3YyYEeHUH OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ouosnoruu. OTinune
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE01IeHOTUYECKuU ), OMoCEepHBIi.

JdeMoHCTpaum:

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

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

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

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

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnmble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHAS, BTOPWUYHAS, TpPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
byHKIIUU OETKOB.



depmeHTHl — Oumosormueckue Katanm3aTopbl. CrTpoeHue (epMeHTa:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlumunel:  Tpurmuuepuabl, Gochomunuabl, crepouabl. [uapoduIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HyxneunoBeie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkiuu JIHK. Ctpoenne u ¢pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka xak 1nenoctHas >kuBas cuctema. OOmmMe mNpU3HAKU KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
DYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOU U
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxxenrne MUTOXOHJpUN W TiacTun. Bunbl mmactun. HememOpaHHbIe
OpPraHoOU/Abl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiid eHTp KieTku. CTpoeHue sjpa: siaepHas o0oJ0uKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JdleMoHCcTpaum:

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

Muarpammel:  «PacripeneneHue  XUMUYECKHX JJIEMEHTOB B HEKHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIEN.

Tabmupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «buocunres 6enka», «CTpoeHHe MOJIEKYIIbI OenKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHue 3yKapHOTHYECKOW KIETKN», «CTpOEHHUE KUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

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

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

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

JlabopatopHass pabota No 2. «l3ydyeHue CTpoeHHsS KIETOK paCTEHUH,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OTHICAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbIil. Ponbs dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycioBuii cpeqbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIICHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

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

DHepreTuueckuii oOMeH B KJeTKe. PaciierieHune BelecTB, BBbIICICHUE U
aKKyMYJMPOBAaHHE DHEPrUM B KIETKE. OTambl JHEPreTUYECKOro oOMeHa.
['mukonus. bpoxenue m ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetmdeckoil uHPoOpManuu B KIETKE. | @HETHYECKHH KOJ W €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Posib pubGocom B
OonocuHTe3e Oenka.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust oTkpsiTust Bupycos (. U.
NBanoBckuit). (OCOOEHHOCTH CTPOEHHMSI W JKM3HEHHOTO IIMKJa BHPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/la.



OOpatHast ~ TpaHCKpHUMIMs, peBepraza ©u  uHTerpasa. IIpodunaktuka
pacnpocTpaHEHUs! BUPYCHBIX 3a00JIEBAHMIA.

JleMOHCTpaum:

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

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«Ctpoenre u QpyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmuvkauuu «Yasoenue IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHHe KIETKu», MoJenb cTpykTypbl JTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

Knetounsli 1mMKi, WM >KU3HEHHBIM LUK KieTkd. MHTepdaza m murtos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

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

[Iporpammupyemast ruGenb KJIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpraHU3MOB, €r0 3HAUECHUE JJIs1 CEJIEKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

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

["ameTorenes — mpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy KUBOTHBIX.
[TonoBble »*kene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHuE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEepPMATOre€HE3 M OBOIEHES3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpUOHAIBHOE  pPa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



Cpelnbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

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

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS 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», «IIpsmoe u HenpsAmMoe pa3BUTHEY, «] aMETOTreHe3 y MIICKOIMUTAIOIINX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JyKa», MarHUTHasT MOJeNb-alIuIuKanus «J/leieHue KIeTKW», MOJIEIb
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. «lM3ydeHwe CTpPOCHHS IIOJIOBBIX KIIETOK 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 Ppa3BUTHE TEHETUKH. MeETOoIbl TEHETUKH (THOPHIO0JIOTMYCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCcKuil). (OCHOBHBbIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBJIEHHbIE ['. Menaenem.
MonoruOpuiHOe CKpenMBaHue. 3aKoH eAuHooOpa3usi THOPHUIOB TIEPBOTO
nokoyieHus. IlpaBuino JOMUHUpOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTMYecKHe  OCHOBBI  JUTHOPHIHOTO  CKpCIIUBAHUA.
AHanuzupyouiee ckpeumpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HAaCJIEJOBaHUIO FeHOB. HapyleHne cuerieHusi reHOB B pe3yJbTare
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['eneTnka mosa. XpoMOCOMHOE OIpEEIeHUE Moja. AyTOCOMBI U MOJOBBIE
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHeie opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BHUIbI N3BMEHYMBOCTH: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON N3MEHYHUBOCTH.

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

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnencTtBeHnuble 3a0o0jeBaHUs YEIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HH C HACJEACTBEHHOM MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEIUITMHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
LATOIE€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOIN€HETHYECKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX M 4eJIOBeKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuhoTumbl 4eloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEeH4YMBOCTh», «HacnmenoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

OOopynoBanue: MoOAENU-AMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MHUKpompemnapaT «Jpo3zoduna» (HopMa, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHblie U npakTHYecKHe PadoThI:

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

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO Ps/Ia U BAPUALMOHHON KPUBOMY.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

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

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpoLecC. 3apOXKIACHUE CEIEKUUU U JIOMECTHKAILUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI M MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKLIMU pPACTEHMM M JKUBOTHBIX. OILIEHKa 3KcTepbepa. biM3kopoacTBEeHHOE
CKpelmuBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYECHHUE TOJIMIUIOUJIOB. JIOCTMI)KEHMsI CEINeKUUU pacTeHUH, >XWUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHkeHepus. Kiletounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTECHHIA.
KIiloHHpOBaHME BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okoyoruueckue W dTtudeckue  mpoosmempl. MO —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHoB.

Tabmuiel u cxeMbl: kapta «L[eHTpbl MPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEeXHOMOTHHY, «KileTouHble KyIbTypbl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NepeHOC TEHOB, XPOMOCOM).

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



JlabopaTopHble M NpakTHYeCKHEe PadoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[IpennochUlki BO3HMKHOBEHHSI JBOJIOINUOHHOW TEOPUH. DBOJIOLMOHHAS
Teopust U €€ MecTo B OUOJIOTHHU. BiusHue >BOMIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenbctBa 3BOMONUU. [lameoHTONOrMYECKHE: TOCIEN0BATENBHOCTD
MOSIBJICHUSI BHUJIOB B MAJICOHTOJOTUYECKON JIETOMHUCH, MEpexXOAHbie (OPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pPYAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MONEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CWIIBI ABOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHHUE MPU OTPAHUUYECHHOCTH PECYpPCOB, HEOMpENeEHHAsT W3MEHUYMUBOCT,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuiibl ((pakTopbl) 3BOJIOLMKM BUAOB B mpupoae. MyTalmoOHHBINA
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIii 0oTOOp — HampaBisiomuii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMtonUU. [Ipumepsr
PUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMopd03bl U UAHOATANTAIIUH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUJI000pa3oBaHus: reorpauyeckoe, YKOJIOTUYECKOE.

MakpoaBomorusi.  PopMbl  IBONIOIUU:  (DUIIeTUYECKAs, JHUBEPreHTHAS,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTtuMocTh 3BOIOLHUU.

[IpoucxoxkneHue OT HeclenuaTu3upOBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAs paudalysl.

JlemoHcTpanum:



[Toptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuis! 1 cxembl: «Pa3BUTHe OPraHMYECKOTO MUpPA Ha 3emiie», «3apOoIbIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Unmoamantaumun», «OO0mas aereHepauus,
«/IBmKymue cuibl 3BomoIun», «Kapra-cxema wapuipyrta mnytemecTBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUE.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuieKus «[IpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
YKUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIMNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmupa, KoJuieKuus «PopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbI KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKkTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpEACTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbt
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHUYeCKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOIOIMU. HavyanbHble 3Tamb
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH MU HX HBOJIOIMS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npoTepo3oiickas dpel. Ilaneo3olickas spa u €€ mNepuoiabl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo301ckass 3pa W €€ mnepuoAbl: MAJCOT€HOBBIA, HEOIE€HOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U Te0JOrnyeckux IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

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

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBIM o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasummi, YemoBek HeaHIepTalbCkui, UYenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOMIHAsS
(eBpaswmiickasi),  HeErpo-aBCTpajioujHas  (9KBAaTOpUajbHAas),  MOHTOJOWIHAs
(a3uaTcko-amepukaHnckasi).  UepTbl  MPUCHOCOOJCHHOCTH  MpEACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHOBeHHMe CoaHEUHOH cHCTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinetka», «CoOBpeMEHHash CHUCTeMa OPraHUYECKOro MUpPay,
«CpaBHEHHE aHATOMHYECKMX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKHMX HAXOIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTalblla, KPOMAHbOHIIA), CIENKH WIIU
MU300pKEHHUSI KAMEHHBIX OPYIud TEpPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPAaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

[TpakTrueckast padora Ne 1. «M3yueHnne nckonaemMbIx OCTaTKOB PacTeHUU U
YKUBOTHBIX B KOJIJICKIIUSIX).



OKcKypeHsi «IBONIOLUSA OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKOoJNOorus KaK HayKa. 3ajauu U pa3aeibl IKOJOTHUA. MeTOoabl HSKOJIOTUUECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnotnyeckue, OHMOTHYECKHE U AaHTPOIOreHHble. JIeHCTBUE HKOJIOTUYECKUX
(akTOpOB HA OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aMMOJICCTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPraHK3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
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
YUCJIIEHHOCTU NOMYJISUUU UHDY30puu-Tyhenbkuy, «llumieBbie nenm».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonorndeckne 0COOEHHOCTH PACTEHUN U3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT 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,
MPOCTPaHCTBEeHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DKkoJorudeckne CHucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ouoreorieHoze. DYHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCHCTEMbBI: MPOAYILICHTHI,



KOHCYMEHTHI, PeAYIeHTh. KpyroBOpoT BEMIECTB ¥ TOTOK SHEPTHUU B IKOCHUCTEME.
Tpoduueckne (muimeBbie) YPOBHHU OKOCHUCTEMBI. [luWimeBple 1€ W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBONCTBa HKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJINCTBEHHOTO JIeca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak QakTtop ycToWunBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocdepnl. XKuBoe BemecTBO U ero ¢yHkuuu. OcobeHHOCTH Ouochepsl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEmeCcTB 1 OMOTCOXMMHYECKUE ITUKIIBI JIEMEHTOB (yTaepo/a,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emiii. AHTPOTIOTEHHBIE U3MEHEHUs B Ouocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
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: «llumeBsie 1enu», «bHUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie cooOmiecTBay, «llemu mmranmsy, «IKoJoTHUYECKAasT TUPAMUIAY,
«buocdepa u yenoBek», «IKocucTEMa MUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — Ba)kHEHIIasl COCTaBJISIOMIAS
ounocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBeril d3hdexT», «DakTopbl
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B pUpoAe».

OobopynoBanue: Mojenb-anmianKanus «TUnuuHble OMOLIEHO3bD», TepOapuii
«PactutenbHbIe coobmEecTBay, Komekun «buorenos», «Bpenurenn BakHEUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TIpYIIaM OJHOTO BUIA,



Kpacnas knura Poccuiickoii ®enepannu, H300pakeHUs OXPAaHAEMBIX BUIOB
pPaCTEeHUN U )KUBOTHBIX.

INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cornmacio ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOyYarOIIMMHUCS MporpaMM  CcpefaHero obmiero  oOpa3oBaHMS:
JUYHOCTHBIM, METAMIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pE3yJbTAaTOB OCBOECHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACJICHUIO, HalWyuMe MOTHUBAllMM K OOydeHHio OuOJOoruu,
I[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KITFOUEBBIX IICHHOCTEH M MCTOPHUYECKUX TPAIUIUN pPa3BUTHA OHOJIOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYaroOIUXCs PYKOBOJCTBOBATHCS B CBOEH
JESITETbHOCTH [I€EHHOCTHO-CMBICTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYME HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LI U CTPOUTH KUZHEHHBIE TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS HpeaMeTra «bHOJIOrusD NOCTUTAKOTCA B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, UICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJCHUSI W CIIOCOOCTBYIOT TIPOIIECCAM CaMOTO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TO3WIMM JIMYHOCTH, MATPUOTU3MA,
YBAXKEHHUS K 3aKOHY WM IPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapLIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HaCIEIUI0 U
TpaaUILMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpYKaroUIen cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOro mpenmera «buomorus
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOH I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO O0O0IIecTBa, pacHIUpEeHHe >KHU3HEHHOTO
ONBITA U OMbBITA JEITEIBHOCTH B MPOLECCE PEaTn3alli OCHOBHBIX HAIPaBJICHUHN
BOCIIUTATENBHOUN JAESITENBHOCTH, B TOM YHUCJIE B YACTH:



1) rpa:knaHCKOro BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JAEATEIBHOCTA IPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

FOTOBHOCTb K COTPYJHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCJIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOAYy, YyBCTBA OTBETCTBEHHOCTH IMEpE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM SI3BIK U KYJIBTYpPY,
IIPOLIIOE M HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSTHUKAM IPUPOJIbI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJIOTWH, TIOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3ammuTe OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOTO HAPOJA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIE peIICHUS,
OPUEHTHUPYSACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOSHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJUTENSAM, CO3JJaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTI'O TMPHUHATHS I[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaguuusaMu HaposioB Poccuu;



4) 3cTeTHYEeCKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas ICTETUKY ObITa, HAyYHOTO W
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILIECHU;

MMOHMMAHUE YMOIIMOHAIBHOTO BO3/ICHCTBHS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE U peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(310poBO€  mNUTaHHWE, COOJIOJEHHME TUTHEHUMYECKUX TpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHAbIXa, PEryJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEXKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIIEHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMAHUE LEHHOCTH MPABWI HHJIWBUAYAJIbHOTO M  KOJUIEKTHUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MAacTEPCTBA, TPYIOJIO0HE;

TOTOBHOCTh K AKTHUBHOW JI€ATEIbHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HaIpPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTB;

UHTEpEC K pa3inyHbIM cpepaM npodhecCHOHATBHOU JesITebHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealn30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHMUIO Ha
MPOTSIKCHUN BCEU KU3HH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMUSA

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIICHUE YPOBHA JKOJOTMYECKOM KYyJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKarLIEn Cpebl;

OCO3HaHHME TJI00ATBHOTO XapakTepa 3KOJOTMYECKHX Mpo0ieM M MmyTed ux
peleHus;

CHOCOOHOCTh HCMOJB30BaTh MNpPHUOOpETacMble MPU HU3YYEHUU OHOJIOTHUU
3HaHWS W YMEHHsS TpU PEIICHUH TNPoOJeM, CBSA3AHHBIX C PAMOHAIbHBIM
IPUPOJIOTIONB30BaHUEM  (COONIOJIEHME  MpaBUi  TMOBEAEHUS B MPUPOJE,



HaIIPaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B HKOCHUCTEMAx, OXpaHy BHJIOB,
aKOocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaIOUIEH
NPUPOIAHON cpeie, YMEHHE MPOrHO3UPOBATH HEOJArONPHUSTHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4HME PA3BUTOIO KOJIOTMYECKOrO MBIIUICHHS, 3KOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJOTe
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIbCKOM KYyJBTYpbl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMAaHUE chneru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
dbopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE KaK O €IUHCTBE MPUPOJIbI, YEJIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M PpEIICHUU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OMOJIOTUU JJII COBPEMEHHOW IMBUIIA3AINU:
oOecrieuyeHuss HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 III00aJTBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieueHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBLHOMY
WCITOJIb30BAHUIO TIPUPOJIHBIX PECypcoB W (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B LEJAX
MOBBIINIEHUs  OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeNaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
MMEIOUIUXCS JAHHBIX C 1IEJIbIO MTOTYUYEHHUS TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSIX;



OCO3HAaHME LIEHHOCTH HAYYHOW JESTEIBbHOCTH, T'OTOBHOCTH OCYILIECTBIISATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHIANBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OHOJIOTHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pPe3yiabTaThl OCBOCHHSI y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYuUMble JJIsi (OPMUPOBAHUS MHUPOBO33PEHUSI OOYHAIOLIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIUs, SBJICHUE, MPOIECC,
CUCTEeMa, Hay4YHbIH (DaKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
uccienoBaHue,  HaONIOJIeHHe, M3MEpPeHHE, OKCIEPUMEHT U JAPYTHX),
yHUBEpCalbHble Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH W  COLMAJIbHOM KOMIETEHUMH OOYyYalolUXcs, CIOCOOHOCTh
o0yJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYCCKUE 3HAHUS W  YHUBEPCAIbHBbIE Y4eOHbIC JCHCTBHS B
IT03HABATEJIbHOU U COLMAJIBHON ITPAKTHUKE.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHErO OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBiagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbHBIMH
NEUCTBUSMM:

1) 6a30Bble JJOruvYecKue JaecTBUSI:

CaMOCTOATENbHO  (OpMYJIMpOBaTH W aKTyaJIM3UpPOBaTh  IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJB30BaTh TIPU OCBOCHHMHM 3HAHUM IPUEMBI JIOTHYSCKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(UKAIIUK, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIEC MPU3HAKU, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHSATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

WCITIOJIb30BATh OMOJIOTUYECKUE TTOHATHUS IS OOBSICHEHUSI (DAaKTOB U SIBJICHHMA
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE PACCYXXJCHHS (MHAYKTUBHbBIC, JEAYKTHUBHbBIC, TIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U MPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUEHUS;



NPUMEHATh  CXEMHO-MOJEJIbHBIE  CpPEACTBA  JUIsl  NPEICTaBIICHHUS
CYILLECTBEHHBIX CBSI3€il M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTax, a
TaKK€  NPOTUBOPEYMU  PaA3HOrO0  pOJAA,  BBIABICHHBIX B  Pa3IMYHBIX
WH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH pEHICHUs MPoOJeMbl ¢ YYETOM aHaM3a WMEIOIIMXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKH NOCJIEICTBUIN AEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEAJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE ITPU PEIIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiCTBUSA:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MMPOEKTHON JESTEIbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BHUJBl JACSITEIBHOCTH IO MOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEepIpEeTaluy, MPeoOpa3OBaHUIO M TMPUMEHEHUI0 B Y4E€OHBIX
CUTYalUsX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COL[MAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSAMHU U METOAAMMU;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOM
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBIIATH [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeleHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBaTh IIOJIyYEHHbIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYUIECTBJISTh LI€JICHANIPABICHHBIA TMMOUCK TNEPEeHOCca CPEACTB U CHOCOOOB
JEeNUCTBUS B MPO(GECCHOHANTBHYIO CPENy;

yMETh MEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYIO U MPAKTHUYECKYI 00JacTu
KU3HEIEeATEeIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NPEIIararb OPUTHMHAIBHBIE MOJIXOJbI U PELIEHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanueii:



OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX UH(OpMAINH (TeKCTe yaeOHOTOo
nocoOusi, HAyYHO-TIOMYJSAPHOM JUTEparype, OHOJOTHYECKHX CIOBapsX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UPOBATH
MH(POPMAIIMIO Pa3IMYHbIX BUJOB U (POPM IpPEICTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

dbopMynTUpoOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHBIE METOABI MPU TOUCKE U
otOope Omosornueckoi HGOPMAITMH, HEOOXOAMMOU ISl BBITOTHCHUS YICOHBIX
3ajady;

npuoOpeTaTh ONBIT HCIOJIb30BaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIHO  BbIOMpaTh  ONTHUMAIbHYIO  (QOpMy  MpEACTABICHHS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KAyeCcTBE CpeacTBa NpH paboTe C
OMOoJOrnyeckod HHPOpMalUUe: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKUE 3HaKW W CUMBOJBI, (OpMYJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh M NpPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMM  pAaclo3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1€l CTBUSIMM:

1) o61enme:

OCYILECTBIISAITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JTUCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTENILHO BBINOJHEHHUS TMpeJiaraeMoin
3aJjauM, YYUTHIBATb MHTEPEChl U COTJIACOBAHHOCTH MO3MIMHA APYTUX YYaCTHUKOB
JIMajora Wik JUCKYCCUN);

pacno3HaBaTh HeEBepOaJbHbIE CPEACTBA OOIIECHMS, TOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYyaluH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMU OOIIEHUS U B3aUMOJECHUCTBHUS, MOHMMAThH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHS C MCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eSITeIbHOCTD:



NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHONW M WHIWBHIYaTbHOU
pabOThI IPH pelIeHUN OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHUS TPYNIOBLIX (HOPM B3aUMOJIEHCTBUS MPHU PELICHUH YIeOHOU 3a/1a4H;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JIEUCTBUH C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIWUHUPOBATh ACHUCTBUA NO €€ MTOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpeienarTh pojaud ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAaue€CTBO CBOEr0 BKJAJa WU KaXJOTO yYAaCTHUKA KOMAaHJIbl B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE IIPOEKTHI, OLICHMBaTh HWJEU C TMO3ULUKA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEJACHUE B Pa3IU4HBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS Ui BBIABICHUS MpOOJIEeM M HX
pEIIeHUs B )KU3HEHHBIX U YY€OHBIX CUTYAIUsX;

BBIOMpPAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHUCTBHUSIX M MOCTYIKax MO OTHOUIEHHUIO K >KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOATEJIBHO OCYILIECTBIISATh MO3HABATEIbHYIO JEATEIBbHOCTh, BBISBIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIHUpPOBaTH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOATENIbHO COCTABJISITH IUIAH  pELICHUS MpodsieMbl €  YYETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHIA;

JaBaTh OLIEHKY HOBBIM CHUTYaIIUsIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaThb OCO3HaHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

cioco0CcTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO MOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LEISAM;



BIAJCTh HABBIKAMH  TIO3HABATEIBHON  peQUIeKCMH KaK  OCO3HAHUS
COBEpIIAEMbIX JICMCTBUM U MBICIUTENBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBAaHHM, MCIOJB30BaTh MPUEMBI PeIICKCUU ISl OIEHKH CHUTYallud, BHIOOpA
BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATH pEUICHUS MO HUX
CHUKEHHUIO;

MPUHUMATh MOTHBBI M apryMEHTbl APYTUX TpU aHajdu3e pe3yJbTaToB
NEesTEeIbHOCTH;

3) npuHsTHE Ce0s1 U APYTHUX:

MPUHUMATh ce0sl, IOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX TIPU aHaJIU3€ pe3yJIbTaToB
JEATEIIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMINOKY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C MO3UIIMH IPYTOro YeI0BeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHMs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera « buonorusp
Hay4yHbI€ 3HAHUSA, YMEHUS U CHOCOObI IEUCTBUN MO OCBOCHMIO, HHTEPIPETAIIUH U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3JMYHbIX y4E€OHBIX CHUTyalUAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3AHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pE3yNbTaThl MPEACTABICHBI IO TOaM O0yUEHHUS.

[TpenmeTHbIe pe3yibTaThl OCBOEHUS ydueOHoro mpeamera «buosnorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HAHMUSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (DPYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/a4;

YMEHUE PpACKpbIBATh COJEpkKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSITHIL:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEH BeEIIeCTB U MpeBpallieHue
SHEPIruM), TOMEOCTa3 (CaMOpETyJISIIUs), YPOBHEBAsI OPTaHU3ALIMS JKUBBIX CUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, N3MEHYHBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KJIETOoYHas, XPOMOCOMHasl,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouosoruu), 3akoHbl (I
Mennens, T. Moprana, H. . BaBunosa) u yuenus (0 meHTpax MHOroooOpasus u



MPOUCXOXKICHUSI KyIbTypHbIX pactenuii H. 1. BaBunosa), onpenenars rpaHulibl
WX IPUMEHUMOCTH K KMBBIM CUCTEMAaM;

YMEHUE BJIaJIETh METOJIAaMUA HAYYHOTO IMO3HAHMS B OMOJIOTHUN: HAOIIOICHUE U
OMKMCAHHUE MKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEIyEMbIMH BEIMYMHAMH, OOBSICHEHHE IMOIYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuoT, OJHOKIETOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
IIPOLIECCOB: OOMEHAa BELIECTB M NMPEBpPALICHUS SHEPTUU B KIETKE, (POTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHYeCKOoro OOMEHa, XEMOCHHTE3a, MHTO3a, MeHo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUSA, WHIAUBHUIYAJIbHOIO PpPa3BUTHS OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HH C LeJbl0 oOecriedeHus: 0e30IacHOCTH CBOEr0o 3[0pOBbs M 370POBBS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUSI HOPM I'PaMOTHOIO MOBEJACHUS B OKpYXKaroUlei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUHN
COBPEMEHHOMU OHoJIOrNu u OMOTEXHOJIOTHUH VIS pPalMOHATILHOTO
IPUPOAOTIOIb30BAHNS;

YMEHHE pellaTh »BJEMEHTapHblE T'E€HETUYECKUE 3aJaud Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacjlelI0BaHUE, COCTaBISATh CXEMbI
MOHOTHOPHUIHOTO CKpPEIIUBAHUS JUIsl TIPeICcKa3aHusl HACJeOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHe padOThl, COOJOIAThH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KAHMSI, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POpPMALIUU, HAYUYHO-TIOMYJISIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IMHCbMEHHbIE M YCTHBIE COOOIICHMUS,
000011as1 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydueOHOro mpeamera «buonorus» 6 11
Kjlacce JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OpPMHUPOBAHHUU COBPEMEHHOM €CTECTBEHHO-



HAay4YHOM KapTHHBI MHpPAa MU HAyYHOI'O MHPOBO33PEHHS, O BKIAJE POCCHUUCKUX
3apyOeXKHBIX y4YEHBIX-OMOJOTOB B pPa3BUTHUE OHOJOTUH, (PYHKIIMOHAIHHON
TPAMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPbIBATh COJEpkKAHUE OWOJOTMYECKUX TEPMUHOB U TOHSITHUM:
BU/I, TTONYJISILUS, TeHO(DOH/, SBOJIOLMS, ABUKYIIUE CUIIBI ((PaKTOPHI) IBOIOIUH,
IPUCHOCOOJIEHHOCTh OPraHW3MOB, BHI000pa30BaHUE, SKOJOTHYECKHE (PAKTOPBHI,
HPKOCUCTEMA, MPOAYLUEHTHI, KOHCYMEHTBI, PEIYyLUEHTbl, LENU MUTaHUS,
HKOJIOTHYECKas upamua, OMoreoleHos, onocdepa;

yMEHUE HU3JIaratb OWOJOTHYECKHUE TeopuH (IBOJIIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpHUs SBOJIOIMM), 3aKOHbl W 3aKOHOMEPHOCTHU
(3apoapiiieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HalpaBiCHUN U
nyteit spomonuu A. H. CesepiioBa, yuenusi o ouochepe B. 1. Bepnaackoro),
OTIPEAENATh TPAaHULIBl X IPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

YMEHHE BJIAJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUH: HAOJIO/IEHUE U
OMHMCAHHWE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUWI, OpraHu3aiusi U MpPOBEACHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXy HCCIECIyEeMbIMH BEJIMYMHAMHU, OOBSACHEHHE MOIYYEHHBIX
pe3yJbTaTOB, UCIOJIb30BAaHHBIX HAayYHbIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeJ1aTh BbIBOJIbI HA OCHOBAHUU TOJYUYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIACIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MONYJSALMA, NPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJEACTBEHHOM
W3MEHUYMBOCTU, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHHUs, MPHUCIOCOOJICHHOCTH
OpPraHM3MOB, JEHCTBUSL SKOJOIMUECKHX (AKTOPOB Ha OpraHMU3Mbl, MEpeHoca
BEILIECTB M TIOTOKA SHEPIMM B DSKOCHUCTEMAX, AHTPOINOTECHHBIX W3MEHEHUH B
HPKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUU, JJI NMPUHATHS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
XKU3HM C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3[0pOBbSI M 3I0POBBSA
OKPYXAaIOIUX IO, COOMI0/IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KaIOIIeH
OPUPOJIHON cpene, MOHUMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl PalliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHUE pelaTh 3JIEMEHTAapHble OMOJOTUYECKHUE 3a/layd, COCTABJISTh CXEMBbI
NepeHoca BeIIeCTB U SHEPTUU B dIKOCUCTEMAX (1€MW MUTaHUS);

YMEHHE BBIMOJHATH J1A0OPATOPHBIE M MPAKTHUECKHE PadOThl, COOMIOAATH
npaBuiia pu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OLEHUBATh U HWHTEPIPETHPOBATH HHGOPMAIUIO
OMOJIOTUYECKOTO  COJEPKAaHMSI, BKIIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3



pa3IMYHBIX UCTOYHUKOB (CpeICcTBa MacCOBOM MH(OpMAINH, HAYYHO-TIOMYIIPHbIC

MaTepuaibl),  paccMaTpuBaTh  TJ0OaldbHBIE  SKOJOTHYECKHE  MPOOJIEeMbI

COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;
YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLIECHMUS,

000011ass OMOJIOTUYECKYI0 UH(OPMALMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
WCITOJI30BaTh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB H TeM nudpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bubnuoreka [{OK
b 2 0.5
HOJIOTHA Kak Hayka https://m.edsoo.ru/7f41¢292
JKuBble cUCTEMBI U KX OpraHU3allys 1 bubmorexa HOK
P H https://m.edsoo.ru/7f41¢292
XHUMHYECKHI COCTaB U CTPOEHUE KIIETKH 8 1 1 bubmorexa HOK
P https://m.edsoo.ru/7f41¢292
KuznenesaTe1bHOCTb KJIETKH 6 bubmorexa HOK
A https://m.edsoo.ru/7f41¢292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
HacnenctBeHHOCTh M1 N3MEHYMBOCTD 2 15 bubnuoreka [{OK
OpPraHu3MOB ' https://m.edsoo.ru/7f41¢292
Ceneknust opranu3mMoB. OCHOBBI 3 1 bu6nmorexa LIOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubmmoreka IIOK
P 1 0
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgposbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
bu6nmorexa [IOK
! IBOIMIOLHOHHAA GHOTOTH ? ! https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpranusMbl U OKpy’Karolas cpeia 5 1 bubmorexa HOK
P PYJarotiast cpell https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 1
Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 hitps-//m.cdsoo.ru/7f4 1ccT4
bubmuoreka [IOK
P 2
> C3EPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2.5



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

HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
ara uudposbie
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue A op
Bcero u3ydeHust oOpa3oBaTesbHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 03.09.2026 https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a
Meto/ibl TO3HAHUS KUBOU TPUPOIBI. 10.09.2026
[IpakTuueckas padora Ne 1
bubmuorexa [JOK
2 «Mcnonp30BaHue pa3IMYHBIX 1 0.5
https://m.edsoo.ru/863e6122
METO/IOB MPHU U3yYEHUU
OMOJIOTMYECKIX O0BEKTOBY
3 buonornueckue cuCTEMBI, IPOLIECCHI 1 17.09.2026 bu6mmoreka [IOK
Y UX U3y4YECHUE https://m.edso00.ru/863e¢6564
4 XuMHYECKU cocTaB KieTku. Boja u | 24.09.2026 bu6mmoreka [IOK
MUHEPAIbHBIE COJIUA https://m.edsoo.ru/863e674¢
bu6mmoreka [IOK
5 benku. CoctaB u cTpoeHue 0eaKoB 1 01.10.2026
P https://m.edsoo.ru/863e6b72
depMeHTHI — OMOJIOTHYECKHE 08.10.2026
KatanuzaTopsl. JlaboparopHas
6 paborta Ne 1 «M3yuenue | 0.5 bubnmuotexa [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMHUIIa3bl
WJIU KaTajasbl)»
15.10.2026 bu6mmoreka [IOK
7 VYraeBoapl. JIunuael 1 nonmotexa 11

https://m.eds00.ru/863¢6870



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

bubmuorexa [JOK

MaTpUIHOI'O CUHTE3a TpaHCHHLII/IH —

8 Hyxkneunosbie kucinorsl. ATD 22.10.2026 hitps:/m.cdsoo.ru/863c6d5c

9 Hcropus u MeTo1bl U3y4EeHHS 05.11.2026 bubnmoreka [JOK
kietku. Kinerounas teopust https://m.edsoo.ru/863e6e88

10 Knerka xak nenocTHast )KuBas 12.11.2026
cucTema
CtpoeHue 3yKapuoTHYECKON KIIETKH. 19.11.2026
Jlaboparopnas pabota Ne 2
«W3yueHune cTpoeHus KIETOK bubnuoreka [IOK

11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOITpErapaTax u ux
OTIHCaHUE»

12 OOMeH BelIeCTB UK METa00IU3M 26.11.2026 bubmuorexa [JOK
DoTOCUHTE3. XEMOCHHTE3 https://m.edsoo.ru/863e766¢
DHepreTudeckuii ooMeH JKu3HeHHbII
LUKI KJIETKH. [[enenne KIeTKu.

13 Murtos. JlabopaTopHnas padota Ne 3 03.12.3026 bubnunorexa [JOK
«HaOmroneHne MuTO3a B KJIETKax https://m.eds00.ru/863e7¢98
KOHYHMKA KOPEIIKa JIYKa Ha TOTOBBIX
MUKpOTIperiapaTax

. bubmuorexa [JOK

14 [ToBTOpEHME MPONHIEHHOTO. 10.12.2026 https://m.edsoo.rw/863¢Taae

15 Kontponbras pabora «O0MeH 0.5 17.12.2026 ~ Bubmuoreka [IOK
BEIIIECTB» https://m.edsoo.ru/863e¢7dc4

24.12.2026 bubmuorexa [JOK
e Pabora Haz onmOKaMz https://m.edsoo.ru/863796¢
17 buocuntes Oenka. Peakimst 14.01.2027 bubmuorexa [JOK

https://m.edso00.ru/863e796¢e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

ouocuHTe3 OeiKa

18 Hexnerounsie popMbl )KU3HU — 21.01.2027  Bbubnuoreka IIOK
BHUPYCHI https://m.eds00.ru/863¢7540
28.01.2027 bu6mmoreka [IOK
19 @OpMBI pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
. bubnmoreka [JOK
20 Meiios 04.02.2027 https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE TOJIOBBIX 11.02.2027
KJ1eTOK. OII010TBOPEHHE.
21 Jlaboparopnas pabota Ne 4 0.5 bubnnoreka [JOK
«M3yueHune cTpoeHus NOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
2 NunuBunyansHOE pa3BuTHe 18.02.2027 bu6mmorexa [IOK
OpraHu3MOB https://m.edsoo.ru/863e¢8436
3 I'enernka — Hayka o 25.02.2027 = Bbubmumoreka [[OK
HACJIEACTBEHHOCTH U U3MEHYNBOCTH https://m.edsoo.ru/863e862
3aKOHOMEPHOCTHU HACIEAOBaHUS Bu6miorexa LOK
24 npu3HaKoB. MoHOruOpuaHOE 04.03.2027 https://m.cdsoo.rw/863c8878
CKpEIllMBaHNE
UTHOPUIHOE CKpeLUBaHue. 3aKOH
25 feBaBI/II:()ZI/Ii[/IOFO HaiJIL:,HOBaHI/I}I 11.03.2027 Bubmiorexa [JOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuemnieHHOE Hacle/I0BaHHe 18.03.2027
npusHakoB. JIJabopaTopHas padora BuGmrorexa [OK
26 Ne 5 «M3yuenue pe3ynbpTaToB 0.5

MOHOTHOPUAHOTO U IUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UIIBI HA

https://m.edsoo0.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

rOTOBBIX MUKpOIIpenapaTax»

7 I'eneTnka moma. HacnenoBanue 1 25.03.2027 bubmuorexa [JOK
IIPU3HAKOB, CLEINIEHHBIX C I10JIOM https://m.edso0.ru/863e8c60
UsmenunBocTh. HeHaciiencTBeHHas
M3MEHYMBOCTh. JlabopaTtopHast

abora Ne 6. 13yuenue

28 P yae 1 0.5 08.04.2027  PHomorexa HOK
MOAU(MUKAITMOHHOW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHUE BAPUALIMOHHOTO Psifia U
BapHalMOHHOW KPUBOM»

HacnencrBeHHas U3MeHYHUBOCTb. 15.04.2027

29 Jlaboparopnas pabota Ne 7. «AHanu3 1 0.5 bubnnoreka [JOK
MyTalui y 1po30(uibl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MHUKpOIIpenapaTax»

30 I'enetuka yenoseka Cenekus Kak 1 22.04.2027 bubnuorexa [JOK
HayKa U IpoLecc https://m.eds00.ru/863e8d78

31 KonTponbnas padota | 29.04.2027 = Bubauorteka LIOK
«HacnencrBenHass U3BMEHUYUBOCTDY. https://m.edsoo.ru/863¢9214

32 Pabora Hag ommoOkamMu 1 06.05.2027 Bubmorexa ITOK

https://m.edso0.ru/863¢9214
MeToabl 1 TOCTHKEHUS CEJIEKIINU 13.05.2027
pacTEeHUN U KUBOTHBIX
bu6mmoreka [IOK
33 buorexHonorus kak orpacib 1
https://m.edso0.ru/863¢9214
MIPOU3BOJICTBA
IToBTOpEHME PONUIEHHOTO
PesepBubiit ypok. O0001IIEHHE 10 20.05.2027
P P bubnmnoreka [JOK
34 TeMe «HacnencTBeHHOCTE U 1
https://m.edsoo.ru/863¢9336
M3MEHYMBOCTH OPTaHU3MOBY
OBIIEE KOJIMYECTBO YACOB I10 34 4



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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https://m.edsoo.ru/863e9336

[NPOT'PAMME




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Jara nudpoBLIe
Nem/m = Tema ypoka Konrpoabubie IIpakruueckue p
Bcero u3ydeHusi  odOpa3oBaTesIbHbIE
padoTshI padoTshI
pecypcsbl
bu6mmoreka [IOK
OBoto €TOoJIbl €€ u3yue 1 03.09.2026
BOTIOTIDL H METOME te H3yReHitt https://m.edsoo.ru/863ea20e
Uctopus pa3BuTHs peacTaBiIeHUN 1 10.09.2026 bubnnoreka [JOK
00 »BOJIIOLINN https://m.eds00.ru/863¢9570
17.09.2026 bu6mmoreka [IOK
MuKpO3BOTIOLMS 1
https://m.edsoo.ru/863e9cle
ITonmynsauus Kak ajneMeHTapHast 24.09.2026
€IMHUIIA BUJIA ¥ SBOJIOIUH.
Jlaboparopnas pabota Ne 1 1 0.5 bubmmorexa [TOK
pATOPHAi p B ' https://m.eds00.ru/863¢99c6
«CpaBHeHUE BHJIOB T10
MOP(}OIOrHUECKOMY KPUTEPHIO
JIBroky1e cuibl (3JIeMEeHTapHbIe 1 01.10.2026 bubnuoreka [IOK
(aKTOpBI) IBOIFOIHH o https://m.edsoo.ru/863e9da4
EctecTBeHHbIi 0TOOp U ero GopMmbI 1 08.10.2026 | bubanoreka [IOK
p P https://m.edso00.ru/863e9ed0
Pesynbrarel aBomOIMU: 15.10.2026
IpUCIOCOOIEHHOCTh OPTaHU3MOB U
BugooOpa3oBanue. JlaboparopHas 1 0.5 bubnuorexa [IOK
pabota Ne 2 «Onncanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOTIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKkTepa»
Hanpasnenus u nytu
p yr 1 22 10,2026 bubnmuotexa [JOK
MaKpO3BOJIFOLIUHA https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 Heob6patumocts 3BOMIOLMN 05.11.2026
10 Uctopus xxu3nu Ha 3emiie 1 METO/IbI 12.11.2026
e€ u3ydyeHus
1 ['unoTe3bl NPOUCX0XKACHUS KU3HU 19.11.2026 bubmuoreka [JOK
Ha 3emJie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3Hu Ha 3eMIiie 1o 3paM U 26.11.2026 bubnmoreka [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOTIOLINHT
pPacTUTEIBLHOTO U )KUBOTHOT'O MHPA.
[IpakTuueckast padora Ne 1 Bu6morexa LIOK
13 «I/IzyquUHe HCKOITa€MBIX OCTaTKOB 0.5 03.12.2026 https://m.odsoo.r/863ca8be
pacTeHuil U )KUBOTHBIX B
KoJuieKIusax». CoBpeMeHHas
CHCTEMa OPraHUYECKOro MUpa
14 [ToBTOpEHME MPONEHHOTO. 10.12.2026 bubmorera [JOK
https://m.edsoo.ru/863ea48e
15 KonTponbnas pabora «Pa3Butue 17.12.2026 bubnnorexka [JOK
JKU3HU Ha 3eMIie) https://m.edsoo.ru/863eac2¢c
16 PaGoTa Hax omHGKaMH 24.12.2026 bubmuorexa [JOK
https://m.edsoo.ru/863ead44
JIBuokymiue cuibl (pakTopsbl)
17 AHTPOTIOTeHE3a DBOJIIOIHS YeIIOBEKA 14.01.2027
(a"HTpOTIOTEHE3)
18 OCHOBHBIE CTaJU1 IBOJIIOIUN 21.01.2027 bubmuorexa [JOK
4enoBeKa https://m.edsoo.ru/863eaea2
19 Yenoseueckue packl U IPUPOIHbIE 28.01.2027
aJianTaiuy 4ejaoBeKa
20 DKoJoTus Kak HayKa 04.02.2027



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 00uTaHUs U HKOJIOTHYECKUE

11.02.2027

bubmuoreka [JOK

21
(bakTopsI https://m.edsoo.ru/863eafec
AbuoTtnueckue GpaxkTopsl. 18.02.2027
Jlaboparopnas pabota Ne 3.

«Mopdormorudeckre 0COOEHHOCTH
. bubnmoreka [JOK
22 pacTeHMi U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863ebl10e
obutanusny. JlabopaTopHas padora
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
25.02.2027 bu6mmoreka [IOK
23 buotuyeckue dpakTopbl
¢ P https://m.edsoo.ru/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
nomysituu. [Ipaktudeckas pabora

24 No 2 «Toacuét mioTHOCTH 0.5 04.03.2027
MOMYJISILIUKA Pa3HbIX BUIOB
pacTeHumn»

Coo0b1ecTBa OpraHu3MoB —

25 IeCTBAa OPTraHU3MOB 11.03.2027 bubnnoreka [JOK
OMoIICHO3 https://m.edsoo.ru/863eb46a
DKOJOTHYECKHUE CHCTEMBI 18.03.2027

26 (axocucremsl) [Ipuponnsie Buommorexa LOK

PHpOA https://m.edsoo.ru/863eb46a
9KOCHUCTEMBI

7 OBTOPeHIE THOHICHHON 25.03.2027 bubmuorexa [JOK

P pouit ' https://m.edsoo.ru/863eb5fa
Kontponbnas pabota

28 HIPOTLHEL paboT 08.04.2027
«IKOJIOTUYECKUE CUCTEMBI

29 Pabora mazg ommubxkamMu 15.04.2027

30 22.04.2027 bu6mmorexa [IOK

https://m.edsoo.ru/863ebb5e



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
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OCHOBHBIC ITOKa3aTeIN YKOCUCTEMEL.

DKOJOTHYEeCKUE MUPAMUJIBI.
CaoiictBa 3kocucteM. Cykieccust
AHTpPOIOT€HHBIE SKOCUCTEMBI

29.04.2027

bubmuoreka [JOK
https://m.edsoo.ru/863ebd16

32

Buocdepa — rmobanbhas
dKOCHCTEMA 3eMIIH

06.05.2027

33

34

3aKOHOMEPHOCTH CYIIIECTBOBAHUS
ounochepsr YeoBeuecTBO B
ounochepe 3emn

PesepBHblit ypok. O600111eHHE TEMBI

((COO6H.I€CTB8. H 3KOJOIH4YCCKHEC
CHUCTCMBI»

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

2.5

13.05.2027

20.05.2027

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



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YUYEBHOE OBOPYJIOBAHHE:
- HOyTOYK, KOJIOHKH, TPOEKTOP, AEMOHCTPALIMOHHAS JOCKA.

- MHKpPOCKON 3JIEKTpOHHbIH MuKpoMean «IBpHKay», JyIa, MPEnapoBAIbHbBIE
UTJIBbl, IPEIMETHOE CTEKJIO0, IOKPOBHOE CTEKJIO, CKAJIBIIEIb.

- 3JIeKTPOHHasI-BuAeoKkamepa «Releon».

- mu¢poBas BUgcOKamepa

- lludpossbie nadopaTopun Releon nmo Guosioruu (1aTyuk U3MEpeHUs: BIary,
NATYUK U3MEPEHHUS CBETA, JaTYUK U3MEPEHUS TEMIIEPATYPhL, JATYUK U3MEPECHHUS

PH).

- Iudpossie nabopatopuu Releon no ¢usmonorun (du3HoIOTUS JIBIXaHHUS,
busnonorus  CepACYHO-COCYJUCTON  CUCTEMBI, dbusnonorust  paboOTHI
BETETAaTUBHON PEAKTUBHOCTH, PETHCTpPAIHs IyJIbCa, PETHCTpAlldS W aHAJIH3
OKI', ananu3 TeMmmeparypsl Tela, W3MEpPEHUE nAaBlieHUs, uzMmepenue PH,
U3MEPECHHUE OCBEIIEHHOCTH, TATYNK CUIOBON KHCTH).

- YueOHas j1adoparopus no HeiporexHosaoruu BiTronics

1. Cencop OMIU — 1 IIT.
2. Cencop OIII — 1 IIT.
3. Cencop 20T — | IIT.
4. Cencop KI'P — | IIT.
3. Cencop JIbIXaHUSI — 1 IIT.
6. Cencop OKT — 1 IIT.
7. Cencop Button  mia  pasmerku JaHHBIX ~ — 1 HIT.
8. LlenTpanbHblii MOJYJIb — 1 IT.
9. VYcTpoicTBO il pErucTpalvv apTePUaIbHOrO JOaBIeHUS - | IT.
10. ®nemka c¢ IIO w MeroguyeckumMum MarepuajaMu — | mT.

11. YueOHO-MeTOqnUYeCcKOe mocooue - 1 miIr.

2. OBOPYAOBAHHME /JisddA ITPOBEAEHUSA JIABOPATOPHBIX,
HNPAKTHYECKUX PABOT:

- JlaGoparopnasi mocyma: MpOOWPKH, TMOACTAaBKH - IITATUB JIS MPOOUPOK,
KOJIOBI, MEPHBIN IUJIMHJIP, MUICTKHA, CTCKIISTHHBIC TAJOUKH JIJIS pa3MEITUBaHMS,
MEPHBIA CTAKaH, JEWKA, MAHIET, Yallku [leTpu, moxkKa U C)KUTaHUS BEIIECTB,



MCH3YpPKa, CIIMPTOBKAa ACMOHCTpAallMOHHAA, CTYIIKA, Yalllka BbIIIAPHUBATCIIbHAA,
HIMIITIBI.

- 'epbapun: COpHBIX pacTeHUH, TUKOPACTYIINX PACTCHHM, IPEBECHBIC TTOPOJIHI,
HACEKOMBIE - BPEIUTEIIH, T'OJJOCEMEHHBIE PACTEHUS, IUIOJBI PACTCHUM, COCTaB
MOYBbI, KOJUICKIIMM HACEKOMBIX, PAKOBHMHBI MOJUIFOCKOB, CEMEHA W IUIOABI C
pPa3IaTOYHBIM MaTEpUaIOM, KOJUIEKIUS CEMEHA U TUIOJbI, KOJJIEKIUS XJIOMOK U
IPOJAYKTHl €ro mnepepaboTKH, KOJUICKIMS IIMIIEK U CEMSH KyCTapHUKOB U
JEPEBHEB.

- Bmaxxnsrit npcrapar: BHYTPCHHCC CTPOCHUC JIATYIIKH, CKCJICT ObITJICHKA

- ObGopynoBaHue: BeCchbl yuyeOHbIe, KOPOOKa Il M3YYEHHUS HACEKOMBIX, JIYIIBI,
HOKHHUIIBI, TPUOOp 1JIsi cpaBHeHUs1 coaepxkanusi CO2 BO BIIbIXa€MOM BO3JIyXe€,
OoTaHHUYeCKas Marnka JJig COCTaBIEHUs repOapusi.

- MI/IKpOHpCHapaTBI I10 300JI0T'MH, OOTaHMKE W aHATOMMU YeJIOBEKa.

- Mopenu: rnaza, depemna, ropTaHW, yXa, CEpAlLA, CEJIE3CHKH, MO3XKEUKa,
I'OJIOBHOT'O MO3Ta.

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

VYuebnuk: [laceunuk B.B., Kamenckuit A.A., Pyomos A.M. u ap. /Ilox pen.

[Taceunuka B.B.//buonorus. bazossiit ypoBens.10, 11 kiacc

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA
Bebunapsi, pa3paboTKu YPOKOB, TEXHOJIOTHYECKHE KapThI, pabouune
MIPOrpaMMbl, HarJIsIAHbIE TOCOOUS 111 CKAUMBAHMSI, MaTEPUAIIbI JJIs
noarotoBku k OI'D u EI'D, kaTanor yueOHOM NPOAyKIIMH, KOHKYPCHI,

U pOBBIE CEPBUCHI U YUEOHBIE TOCOOUS



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poll, THOPOYPOK, OUITN
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