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INOACHUTEJIBHASA 3AIIMCKA

[Ipn pa3paboTke mnporpaMMmbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
OTpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX)aHUS Y4eOHOro MpeaMera
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH I1IeJIeil, colepKaHusi, pe3yJbTaToB OOy4YeHHUS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIIMX LESIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakKe IMOJOXKEHUS O
cnenuduke OMoIOruH, €€ 3HAYCHUH B MTO3HAHUM KUBOU MPUPOJLI U 00ECrIeYeHUH
CYILIECTBOBAaHMSI YesloBeYecKoro obmectBa. COrjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTpe/ieNICHbl OCHOBHBIC (DYHKIIMK IPOTPaMMBI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma mno Ouonoruum Aa€T NOpeaCcTaBIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M PA3BUTUS OOYYAIOUIUXCS CpEACTBAMU
yueOHoro mnpeamera «buonorus», omnpenensieT o00s3aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleieHue II0 paslenaM M Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BaATEIbLHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00y4JaroIuXCsl.

B nmnporpaMmme 1o OuOJIOTMM TaKXe YYUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbHON
JeATeIbHOCTH/YUeOHbIX JEeUCTBUN OOYydYarolIUXCsi MO OCBOEHUIO COJEp KaHUs
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIil YPOBEHB) peain30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
POCMATPUBAETCS HANpPaBICHHOCTh Ha pPa3BUTHE 3HAHUW, CBS3aHHBIX C
(GopMUPOBAHHEM  E€CTECTBEHHO-HAYYHOI'O MUPOBO33pEHUS, LIEHHOCTHBIX
OpUEHTAlU JIMYHOCTH, SKOJIOTUYECKOTO MBILUIEHUS, TPEACTABICHHUI O 3J0POBOM
oOpa3e >XKM3HM U OEpeKHbIM OTHOILLIEHUEM K OKpYXKarolled NpUpOAHON cpene.
[ToaTOMy Hapsigy ¢ M3ydeHHEM OOIEOMOIOTMUECKUX TEOpPUM, a TakXKe 3HAHUU O
CTPOEHUU >KUBBIX CUCTEM PA3HOI0 PAaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAaHHE HMCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHW B TTOBCETHEBHOM JKU3HU JJISl PEIICHUS MPUKIAIHBIX 33/1a4, B
TOM 4YHCle: NpO(QUIAKTUKY HACIEACTBEHHBIX 3a00JIEBaHUN YEIOBEKa, MEIUKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1eJeCO00pa3HOro TMOBEICHUS B OKpY)KaroUled NpUPOJHOM cpele, aHaiu3a
BJIMSIHUSA XO3SMCTBEHHOM JESITENBHOCT YEJIOBEKA HAa COCTOSHHE IMPUPOJIHBIX WU
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAIHOW HATPaBIECHHOCTH
ydueOHoro npeamera «buosiorus» MpoaUKTOBAaHO HEOOXOIUMOCTHIO OOeCTeUeHUs
YCIIOBUM JUIsl pEUIEHUS] OJJTHOM M3 aKTyalbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO



oOpa3oBaHus, KoTopas mpeanonaraetT (GopMupoBaHue Yy  00ydYarolmuxcs
CIIOCOOHOCTH aJallTUPOBAThCA K M3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorus Ha ypoBHE cpemHero o0Omero o0pa3oBaHHS 3aHUMACT BaKHOE
mecto. OHa obecreunBaeT (GopMHUpPOBAHUE y OOYYAIOIIMXCS MPEACTABICHUN O
HAy4YHOM KapTUHE MHpA, pacldpseT U 000OUIaeT 3HAHUSA O KUBOW mpupone, €&
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
yCIIOBHUSI  JJIs:  TO3HAHWS  3aKOHOB  JKUBOW  TMPHUPOIBI,  (OPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30macHOro obpasa
YKW3HU, SKOJOTMYECKOTO MBIIIJICHUS, IEHHOCTHOTO OTHOIIEHUSI K KUBOW MIPUPO/IC
U YEJIOBEKY.

Bonbiioe 3HaueHre OUOIOTUST UMEET TAKXKe JIJISl PEIICHUs] BOCIIUTATEIIbHBIX U
pa3BUBAIOIIMX  3ajlad  CpeAHero  oOmero oOpa3oBaHUs,  COLUAIM3ALUU
oOyuaronuxcs. M3ydenue 6mosornn odecrneynBaeT yciaoBHs sl GOpMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYpbI, CIIOCOOCTBYET HMHTETpAIlMM OUOJOTHYECKUX 3HAHUU C
MPEICTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpadun. HazBaHHbIE TOJIOXKEHUSI O MPEIHA3HAYCHUM Y4YEOHOTO MpeaMera
«buonorus» COCTaBWJIM OCHOBY [IJIsi OIpEJCICHUs TMOJIXO0I0B K OTOOpYy U
CTPYKTYpPUPOBAHUIO €r0 COJEpKaHUs, TMPEJICTABICHHOTO B MporpaMMme IO
OHOJIOTHH.

OT60p coxaepkanusi yueOHoOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBJIEH C TMO3UIUNA KyJIbTypOCOOOPA3HOTO TMOAXO0Aa, B COOTBETCTBUM C
KOTOPBIM OOy4arouiuecsi JOJDKHBI OCBOMTh 3HAHUS W yMEHUS, 3HAUYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYphl, ONPECIAIONUE aJeKBaTHOE TIOBEICHHE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOM
JKU3HU U MpaKTUUYECKoM aestenbHOCTA. Oco00e MECTO B ATOM cHUCTeME 3HaHUU
3aHUMAIOT DJIEMEHTBI COJIEPIKAHUsI, KOTOPBIE CIY>KaT OCHOBOU JjIsi (pOpMUPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIHOCOOCTBYIONIUX  T'yMaHM3AIuU
OMOJIOTUYECKOTO 00pa30BaHUSI.

CTpyKTypupOoBaHUE COJIEp)KaHUS y4eOHOro Marepuajia B MpPOrpamMme Mo
OMOJIOTMM OCYIIECTBJIEHO C Y4Y€TOM NPUOPUTETHOTO 3HAYEHUS 3HAHUN 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3aIiiu U
HBOJTIOIMHU. B COOTBETCTBUM C ATUM B CTPYKType yueOHoro mpeameta «buomorus»
BBIJICJICHBI CIICIYIONINE COJiepKaTeabHbIe JIMHUU: «buoorus kak Hayka. MeToapbl
Hay4yHOTO mo3HaHus», «KieTka kak Ouosnoruueckas cucrema», «OpraHu3M Kak
ouosiormyeckas cucremayn, «CuctemMa M MHOrooOpasue OpPraHU4YeCKOro MHPay,
«IBOJIOLMS KUBOU MPUPOABD, « IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTHY.

[lenr m3yuenus yueOHoOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE OOyYalOIUMHUCSA 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU



OpraHu3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETeHHE YMEHHU
WCIIOJIb30BaTh ATU 3HAHMS JIS TPAMOTHBIX JCUCTBUH B OTHOIIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmkeHne 1enu u3ydeHus: yuyeOHoro npeameta «buosorus» Ha 6a3oBOM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUNH O OMOJOTUYECKUX TEOPUSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIyKaIlUX OCHOBOU
U1t GOPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3un U OCOOEHHOCTSIX JKUBBIX
CHUCTEM Pa3HOTO YPOBHS OpPraHW3aIllU{, BBIIAIOIINXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEH B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTHY HAYYHBIX B3TJIIIOB, WIAEH M TIOJIXOJOB K HM3YYCHHIO JKHBBIX CHCTEM
Pa3HOT0 YPOBHS OpTaHU3AIUY;

CTAaHOBJICHME Yy oOOydJarommxcst oOmeil KyJnbTypbl, (YHKIIMOHAJILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH U OLEHUBATDH SBJICHUS OKPY>KAIOIIETO
MHpa JKHBOW TPHUPOALI HA OCHOBAaHWM 3HAHWW W OIBITA, IOJYYEHHBIX IPH
M3y4YEeHUU OUOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKON JICSITEIIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMCHHBIX MEAMIIMHCKUX TEXHOJIOTHUH M arpoOMOTEXHOJIOTHI;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOYKHOCTH TTO3HAHHS YCJTIOBEKOM >KHBOM
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOUIECHUS K HEW, COOTIOICHUS ITUYECKUX
HOPM TPHU IPOBEICHUN OMOJIOTHUECKUX UCCIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBILMIECHUS YPOBHS
AKOJIOTHYECKOM KYJIBTYPHI, 1T (POPMUPOBAHUSI HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUI B TOBCEHEBHOM KM3HU IS
OLICHKH TMOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOLIEHN cpelie,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHWE U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SBISICTCS O0S3aTCIIBHBIM YYEOHBIM IPEIMETOM, BXOMASIIMM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

Jlist m3ydenusi OMoJI0ruu Ha 6a30BOM YPOBHE CPETHETO 00IIero 00pa3oBaHms
otBoaAUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henento), B 11 knacce — 34
yaca (1 yac B He/1eJI0).

COJEP)KAHUE OBYUEHUSA

10 KVIACC



Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaABOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOUM IPUPOIbI (HAOIIOIEHUE, SKCIIEPUMEHT, OITMCAHUE,
U3MepeHue, KiIacCUpUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

[Ipaktnueckass padora Ne 1. «Jcrmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3AIUSA.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otinyuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYECKuH ), OMoC(epHBIA.

JlemoHncTpanum:

Tabnuipl U cxeMbl: « OCHOBHBIE MPU3HAKU KU3HU», « YPOBHU OpraHU3alUU
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEpanbHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpPaJIbHBIX BellecTB B KieTke. l[loanepskanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIeKYyJibl (TIepBUYHAs, BTOpUYHAS, TPETHUYHAS U
YeTBEPTUYHASL CTPYKTypa). XHUMHUYECKUE CBoicTBa OenkoB. buonormyeckue
byHKIIUN OEIKOB.

®depmenTtsl — Ouonormdeckue Karainm3aTtopbl. CTpoenue (QepmeHra:
aKTUBHBIA IIEHTp, cyOcTpaTtHas crneuu@uuHoctb. KodepmenTsl. ButamuHbI.
OTanuust GepMEHTOB OT HEOPraHUYECKUX KaTaln3aTOPOB.

VYraeBoasl: MoHOcaxapuibl  (TJIFOKO3a, pubo3a U Je30KCHUpud03a),
aucaxapuipl  (caxaposa, JaKTo3a) MW ToiMcaxapulibl  (Kpaxmal, TJIMKOTEH,
1eJUTI0103a). bronorndyeckue GyHKIINM YTIIEBOIOB.



Jlunuael:  Tpurauuepuabl, QocPoaunuabsl, CcTepouasl. [HapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormueckue ¢GyHkuuu unuaoB. CpaBHeHUe
YTJE€BOO0B, OEJIKOB U JIMIMUI0B KaK HCTOYHUKOB YHEPTUU.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunasl PHK. AT®: ctpoenue u hyHKIIHIH.

[utonorus — Hayka o kietke. KiietouHas Teopus — npuMep B3auMOAEUCTBUS
uzel u (akToB B HAYYHOM MO3HAHUHU. METO/IbI U3yUECHHS KIETKH.

Knerka kak uenoctHass xuBasg cucteMa. OOImKMe TPU3HAKUA KIIETOK:
3aMKHyTas HapyXHas memOpana, moiiekyasl JIHK kak renernmueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpPOEHUsI MPOKApHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, UX
¢ynkun. [Inazmatuueckas memOpana, e€ cBoiicTBa 1 pyHkuuu. L{utonnazma u eé
opranouisl. OnHoMemOpanHbie opraHounbl kietku: JIIC, anmapat ['ombmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TIUIACTUIBL.
[TpoucxoxneHne MHUTOXOHApUA M miuactuld. Buasl mimactun. HememOpanHbIE
OpPraHou/bl KJIETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. OYHKIMKM OPraHOUAO0B KJIETKU. BKIiltoueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas o000JI0UKa,
KapuoIuia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdeMoHCTpauu:

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXUBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IIPUPOJIEH.

Tabmupl u cxemsl: «llepuoanueckas TabiuLa XUMHUYECKHUX 3JIEMEHTOBY,
«CTpoeHue MoJeKyJibl BoJb», «brocunTes 0enka», «CTpoeHrue MOJIeKyJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl
AT®», «CtpoeHne 3yKapuoTHUYECKOW KIETKW», «CTpOEHUE >KMBOTHOU KIIETKUY,
«CTpoeHrE pPACTUTENBHOM KIETKW», «CTpoeHHE MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sapa KIETKu», « Y TIeBOAb, «JIMnuas».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii IPOBEACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MUKPOIpEnaparbl PaCTUTEIbHBIX,
KUBOTHBIX U OaKTepUaIbHBIX KIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:



JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKOH AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHas pabota Ne 2. «M3ydyeHue cTpoeHUsI KIETOK pPACTCHU,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEMaparax M HX
OTHICAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BEIIEeCTB, WM METa00IM3M. ACCUMUIIALNS (TUTACTUYECKUM OOMEH) U
TUCCUMWISIUA (PHEpPreTuueckuii OOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTabonm3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTrUUd B TOHUMAHUU
MeTabonu3ma.

Tunel oOMeHa BelecTB: aBTOTpOQHBIN U retepoTpodubiid. Ponbs GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®orocunTe3. CBeroBass W TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (hOTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpeqpl Ha (OTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUI.

XeMOCHHTe3. XEeMOCUHTE3UpYIoIIe OakTepuu. 3HAaUCHUE XEMOCHHTE3a JJIs
JKW3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxkenne u ero Buabl. KuciopogHoe OKHCIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. O (HEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi reHetudeckoil uHopmanuu B KiIeTKe. ['€HETHYECKUW KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuuablii cuHTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpsiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HEHHOTO IIHMKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XKUBOTHBIX W 4YEJIOBEKAa, BbHI3bIBAEMbIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.
OOpaTHass ~ TpaHCKpUIIIUS, peBepTaza W uHTerpasza. lIpodumaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUMA.

JdeMoHCcTpanum:

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

Tabnuiel 1 cxembl: «Tunbl nutanusy, «Metabonuzm», «MUTOXOHIPUSY,
«HepreTudyeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CtpoeHue U PyHKITMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTndeckuit Komy,
«Bupyco», «bakrepunodarn», «Ctpoenune u xuzHeHHbld nuki Bupyca CIIN/]a,
oakTepuodaray, «Pemnukanus JTHK».



Ob6opynoBanue: monenu-anminkanun «Yasoenue IHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojesb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJIbHOE Pa3BUTHE OPTAHU3MOB.

Krerounplii MUK, WK JKU3HEHHBIM IWKI KieTku. MHTepdaza m MHUTO3.
[Ipomeccrl, mpoTekatomue B uHTepdaze. Perumkarnus — peaknus MaTPpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Oop — KapHOTHIL
JIMTION THBIN M TalUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{uTosiorMUeCKHEe OCHOBBI PAa3sMHOXKEHUS W  HWHJIWBUIAYAJbHOTO  Pa3BUTHS
OpPraHU3MOB.

Henenue knetku — muto3. Ctaaum mutosa. lIpoueccel, npoucxonsiiye Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTHMYECKUI CMBICT MUTO3A.

[Iporpammupyemasi rubenb KISTKH — aromnTo3.

@DopMbI pa3sMHOXKEHHsI OPTaHU3MOB: Oecroioe U moJjioBoe. Buael Gecrionoro
Pa3MHOXKEHUS: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHKe, BETeTaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE ISl CEJICKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUSI OT OECTIOJIOTO.

Meito3. Cramuu meiio3a. IIpoueccel, mpoucxonsdiue Ha CTaauaxX Menosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bBHOJIOTMYECKUH CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mporecc 0Opa3oBaHUsI MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie xese3bl: CEMEHHUKU U SUYHUKA. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SHIEKIeTKa) — CHepMaTOreHe3 M OBOIEHE3.
OCOOEHHOCTH CTPOEHMS SWILEKJIETOK M crepMaTo30uaoB. OmIogoTBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHe (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amMOpuorenes). Jrtarnbl SMOPHOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJieHue, racTpyisiuus, opraHoreHne3. IloctamOpuoHanbHOe pa3BuTHE. THIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPsAMOE, HempsMoe (IMUYMHOYHOE). BrnusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, COCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOICTBa.

Poct u pazButue pacreHuil. OHTOr€HE3 LIBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHCTpaum:

Tabmuubr u cxembl: «DOpPMBI pPa3MHOXKEHHUS OPTaHU3MOBY, «JlBOiTHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOXKEHUE
pactenuity, «J/lenenue kneTtku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounsiii mukn», «Permmukamus JJTHK», «Mutos»,
«Meno3s», «IIpsmoe n HenpsiMoe pa3BUTHEY, «l aMeTOreHe3 y MIEKONUTAIINX U
yenoBeKkay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.



O6opynoBanue: MHUKPOCKOTI, MHUKpOHpenapaTsl «CniepmaTo30u bl
MJIEKOIUTAIOLIETO», «SIHIIEKIeTKa MIIEKOMUTAOWEro», «KapuoknHe3 B KieTKax
KOpElIKa JIyKa», MarHuTHAas MOJENb-alIUInKauus «JleJeHue KIeTKu», MOJIEIb
JHK, monens Metada3Hoit XpOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

JlabopaTtopHas pabora No 3. «HaOmiomeHue MuUTO3a B KJIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTaxy.

JlabGopaTopuass pabora Ne 4. «/3ydeHume CTPOCHHS TOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh M K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mictopus pa3Buths reHeTUKU. Poibs nuronorun
U OMOpPUOJIOTUM B CTAaHOBJICHMHM TE€HETUKH. BKian poccHilckux M 3apyOeiHBIX
V4EHBIX B Ppa3BUTHE TEHETHKUA. METOJbl TEHETUKU (TUOPHUAOIOTHUECKUMT,
LHUTOT€HETUYECKHM, MOJEKYJISIpHO-TeHEeTHUECKHi1). (OCHOBHBIE TI'€HETHYECKUE
noHATHsA. [ 'eHeTnYeckas CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMax CKPELIMBAHUN.

3aKOHOMEpPHOCTH HAcJeI0BaHUs MPU3HAKOB, YCTAHOBIICHHbIE I'. Menaenem.
MoHorubpujHoe CKpelMBaHue. 3aKOH €IuHO0-00pa3usi TUOPHUAOB TEPBOTO
nokoyieHusA. IlpaBuno JOMHUHUpPOBaHMS. 3aKOH PpACHICIUICHUS MPU3HAKOB.
['unioresa ynctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpellMBaHWe. 3aKOH  HE3aBHUCHUMOTO  HAcClieJJOBaHUs
npu3HakoB.  LluToreHeTnueckue  OCHOBBI  JIUTHOPUIHOTO  CKPEIIMBAHUS.
Ananusupymolee ckpenpanue. Fcrnonp30Banne aHaTM3UPYIOMIETO CKPENTMBAHNUS
JUJISL OTIPE/ICJICHHS] TEHOTHIA 0COOHU.

CueruieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana mo
CLEIUICHHOMY HAaCJIEJOBaHUIO IeHOB. HapylieHue cueruieHus reHOB B Pe3yJIbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.

['enetnka mosa. XpoMOCOMHOE ONpeAeseHnE mosia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbI. ['omoramernele M rereporaMeTHele OpraHu3Mmbl. HacnenoBanue
IIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3meHnunBOCTh. BBl N3MEHUMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponb cpenpl B HeHacCJIeJCTBCHHOM U3MCHYUBOCTH. XapaKkTepuCTUKa
MOU(DUKAIIMOHHONW U3MEHUYMBOCTU. BapuanimoHHbIN psii 1 BapualluOHHAST KPUBAS.
Hopma peakuuun npuszHaka. KonnuecTBEHHbIE M KauYE€CTBEHHBIE MPU3HAKU U KX
HOopMa peakimu. CBolicTBa MOAU(UKAITMOHHONW N3MEHYHNBOCTH.

HacnencrBeHHas, Wid TE€HOTUIIMYECKAas, U3MEHUMBOCTh. KoMOMHATHBHAs
U3MEHUYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOMU
W3MEHYUBOCTU. MyTaliMoHHass U3MEHUYUBOCTh. Kitaccudukanuys MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYHHBI MyTaluii. MyTareHHbie (paKkTOpHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HacliencTBeHHOM n3menunBoctu H. Y. BaBuiosa.

BuesnepHas HaciIeACTBEHHOCTh U U3MEHUYUBOCT.



['enetuka uyenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOABI T€HETHUKH
YeJIoBeKa: TeHealIorMuecKuil, OJIM3HEIOBbIN, IMTOT€HETUYECKHUM, OMOXUMUYECKUH,
MOJIEKYISIPHO-TEHETUUECKH. CoBpemeHHOE ONpEeICIICHHE r€HOTHUIA!
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIE C MOMOILIBIO
[11P-ananu3a. HacnenctBenuble 3a0ojcBaHUsS 4YEIOBEKA: TICHHBIE OOJIE3HH,
OOJIE3HU C HACJEACTBEHHOM MpPEeIpacroyioKEeHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue H reHepatuBHble MyTauuu. CTBONOBBIE KIETKHU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KU3HH, TUATHOCTUKHU, TPODUIAKTUKY U JICUCHUS TeHETHUYECKUX
Oone3Held. MenUKO-TeHETUYECKOE KOHCYJIbTUPOBAHHE. 3HAUEHUE MEAMIIMHCKON
TE€HETUKHU B NMPEJOTBPALLEHUH U JICUEHNN T€HETUYECKUX 3a00JI€BaHN YEIOBEKA.

JdeMoHCcTpanuu:

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

Tabmuupt u  cxembl:  «MOHOTMOpPUAHOE  CKpEIIMBAaHUE U €ro
LHATOI€HETUYECKAsT OCHOBa», «3aKOH pACIICIUIEHHS U €ro LHUTOr€HEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelrMBaHUE,
«llutonornyeckue  OCHOBBI  JUTHOPUAHOTO  CKpemuBaHus»,  «Mehos3y,
«B3auMoznencTBue aleNbHBIX T'€HOB», «l'€HeTHMYecKne KapThl pACTEHUM,
KUBOTHBIX MU YEJIOBEKa», «l'€HeTuka moyia», «3aKOHOMEPHOCTH HACJEIOBaHUS,
CUEIJIEHHOTO0 ¢ TmojoM», «KapuhOoTuIlbl YelloBeKa U KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanue pesyc-
baktopay, «I'eHeTuka rpynn KpoBuw», « MyTamoHHasi U3MEHUYHUBOCTHY.

OOopynoBanue: MojAeNU-aMIIMKaIU «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nomuHupoBaHuey, «JurnbpunHoe ckpemmBanue», «llepekpéct
XpPOMOCOM», MHKPOCKOII M MHKporpenapaT «Jlpo3odpuna» (Hopma, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I"opox moCceBHOM.

JlabGopaTopHbie U MpaKTUYECKHE PadOThI:

JlaGoparopHas pabotra No 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIAHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y TPO30(HIBI HA TOTOBBIX MUKPOIIPEapaTax.

JlaGoparopnas pabdota Ne 6. «3yueHne MoauduKarmoHHON H3MEHYMBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOMY.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y apo30Quibl HA TOTOBBIX
MUKpOIpenaparaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHwe W aHAJIU3 POJIOCIOBHBIX
YEJI0BEKay.

Tema 7. Cenexkuust opranu3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M Mpoiiecc. 3apOKICHUE CEJNEKIUU U JTOMECTUKAIIHS.
VYuenne H. W. BaBumoBa o0 1eHTpaX NPOUCXOXKIEHUS U MHOT000pa3us
KYJbTYpHBIX pacTeHuH. LIeHTpbl MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT,
Opo/Jia, ITAMM.



CoBpeMeHHbIE METO/IbI celeKUMU. MaccoBblii U HHAMBUAYAIbHBINA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KCTepbepa. bIm3KkopoACTBEHHOE
CKpeluBaHue — HUHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YWUCTBHIX JIMHUH.
['eteposuc, wnu rudpunHas cuwia. HepoacTBeHHOE CKpelluBaHUE — ayTOPUIUHT.
OtpanénHas rtuOpuan3zauusg M €€ ycrnexu. VCKyCCTBEHHBIH MyTareHes |
IIOJIyYCHUE TOJUIUIONIOB. JIOCTHIKEHHs CEJIEKIUMU PACTCHUM, JKUBOTHBIX M
MHUKPOOPTaHU3MOB.

buoTrexHoOrUg Kak OTpacib MPOU3BOACTBA. ['€HHAas HMH)KEHEpHUs. OTallbl
cozganusi pexomoOuHanTHOM JIHK wu TpaHcrennsix opranuzmoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3sMHOXKEHUE PACTEHUM.
KiioHupoBaHue BBICOKOIPOAYKTUBHBIX  CEIBCKOXO3SMCTBEHHBIX OPTaHU3MOB.

DKOJIOTHYECKHE U OTHYECKUE  IPOOJIEMBI. I'MO -  reHeTudecku
MOU(DUITIPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuubr u cxembl: Kapta «lleHTpbl MPOUCXOXKACHUS U MHOTOOOpasus
KYJbTYPHBIX pacTeHuit», «I[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuanzanusy, «Padotsl akanemuka M. @. MIBaHoBay,
«Ilomumnounus», «OO0beKTH OMOTEXHONOTHM», «KileTouHble KyIbTyphl H
KJIOHUpPOBaHHE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opyaoBaHue: MYJISKU TUIOJ0B U KOPHETLIOAO0B IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS».

JlabopaTopHbie U NpaKkTHYECKHEe PadOThI:

Okckypcust «OCHOBHBIE METOABI W JOCTHXKEHUS CEJEKIUU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIMIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATENIbHBIA ~ YY4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsST OHOJIOT M.

[IpeanocbulkKn BO3HMKHOBEHMS 3BOJIIOLMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOMOLMU. [laneoHTONIOrMUECKHE: TMOCIEA0BATEIBHOCTD
NOSIBJICHHST BHUJOB B TNaAJCOHTOJOTMYECKON JIETOMHUCH, MEPEXOAHbIE (POPMBIL.
buoreorpadudeckue: cxoncTBo U paznuuue payH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUuMsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, aHAJIOTUYHbIE,
pYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOICTBO



MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX NyTeH y Bcex
OpTraHU3MOB.

OomonnoHHass Teopuss Y. JlapBuna. IIpeAnochUIKM BO3HUKHOBEHUS
JapBuHU3Ma. JIBHOKylIuMe CHJIbI 3BONIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAS] U3MEHUYUBOCTb,
O0opb0a 3a CyIeCTBOBAaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosoruu (CTI) u e€ 0CHOBHBIE MOJOKEHHUS.

MuxkpoaBosrorus. [lomynsnus kak eAMHUIA BUAA U SBOJTIOLUU.

JIBrkymne cuibl (GakTopbl) 3BOMIOLMH BUAOB B MpHupojae. MyTallMOHHBINA
IpoIecC W KOMOMHATHBHAs W3MEHYUBOCTH. [lOMynsIMOHHBIE BOJHBI U JIpEed
reHoB. V301U 1 MATpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoiouud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCTh OpraHU3MOB KakK pe3yJbTaT 3BoJouuU. [Ipumepsl
IPUCIIOCOOIEHUN y OpraHu3MOB. ApoMop¢03bl U UANO-a 1Al TAL[UH.

Bun wu  BugooOpazoBanue. Kpurepunm Buga. OcHOBHbIE  (QOpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

MakposBosorusi. PopMbl  ABONIONUU:  (PUIIETUYECKAs, JIUBEpreHTHa,
KOHBEpIreHTHas1, napasuiesbHas. HeoOpaTtuMocTh 3BOMIOLHUN.

[IpoucxokIeHHE OT HECNEeNHAIM3UPOBAaHHBIX NpeakoB. [Iporpeccupyromast
crienuanu3anusa. AIanTUBHAS pandalysl.

JlemoHcTpanum:

[Toptpetsr: K. JIunueun, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mroiutep, A. H. CeBepros.

Tabnunp! 1 cxembl: «Pa3BuTre OpraHMuEcKOro Mupa Ha 3emiiey», «3apoIblin
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cylecTBoBanue», «EctecTBeHHBbI 0TOOpY», «MHOrooOpasue COpToB pacTEHUI,
«MHoroobpasue  mopoa  KHMBOTHbIX»,  «llomymsiuum»,  «MyTauuoHHas
U3MEHYUBOCTB», «Apomopdosbl», «Maumoamantamumn», «OOwas aereHepaunus,
«/IBmxymue cuibel 3Boouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
Hapsuna», «bopbba 3a cymecrBoBanue», «IIpucrnocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTHUECKOE BUI00OPAZOBAHUEY.

OO6opyioBaHUE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
XKUBOTHBIX», MOJeNb «OCHOBHBIC HANpaBICHHS 3BOJIIOLMHU», 00bEMHAs MOJEINb
«CTpo€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wmupa, KoJuleKuus «@DOpMbI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», wMojaenb ammiukanus «llepexpéct
XpOMOCOM», BIIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtne
JSATYIIKWY, MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbI KPbUILEB U
OKpPACKH Tena).



JlaGopaTopHble U MpaKTUYEeCKHEe PadoOThI:

JlabopatopHas pabdora Ne 1. «CpaBHeHHE BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPHUIOY.

JlabGopaTtopHas padota Ne 2. «Onucanue mpucrmocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emue.

JloHay4Hble TPEACTABICHUS O 3apOXKICHHM XW3HU. HaydHble THUIOTE3BI
BO3HUKHOBEHHUS KW3HU Ha 3emiie: a0uoreHe3 W TNaHCIepMus. XuUMHUUYecKas
ABOMIOIUS. AOHWOTEHHBIM CHHTE3 OPTaHWYECKUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCIepUMEHTAIbHOE TTOATBEPKACHUE XUMUYECKON 3BoIIOIMU. HavanbHbie Tanbl
ouonormyeckor sposoruu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE IPOTOKJIETKU. llepBble KIETKM W HX SBOJIOLMUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Paseutne xu3Hm Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxenckas u
nporepo3oiickas dpel. llameosolickas spa U €€ TMepuoabl: KEeMOPUICKUH,
OPIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUM, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3so30iickas 3pa u €€ epruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas 3pa W €€ mNepuoAbl: MaJCOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIMMaTa U TeoJOornYecKux mpoieccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHil u
KUBOTHBIX. [TosiBIIEHNE, pacliBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYeCcKOTO MHUpa KakK OTpaxkeHHe 3BOJIONUU. OCHOBHBIE
CHUCTEMATHUYECKUE TPYIIbl OPraHU3MOB.

DBOJIIOIMSA YEJIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3BuTre mpeAcTaBiIeHH O
MPOUCXOKICHUHM YelloBeKa. MeToabl HW3ydeHusi aHTponoreHe3a. (CxoncTtBa u
pa3lInyrs YEJI0BEKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBwxymme  cuiabl  (pakTtopsl) — aHTpomnoreHe3a.  HacneacTBeHHas
U3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HH,
M3TOTOBJICHUE OPYJIUI TPyZAa, MBIIIICHHE, PEYb.

OCHOBHBIE CTAIUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpAJIONUTEKH, UenoBek
yMenbld, Yenoexk npsaMoxoasaummi, YemoBek HeaHIEPTAIbCKUM, UYenoBek
pa3yMmHbIii. HaxoJKuM HCKOMAaeMbIX OCTaTKOB, BpPEeMs CYIIECTBOBaHUS, 00JIacTh
pacnpocTpaHeHus, 00BEM TOJTOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.

UenoBeueckne  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOTCOUIHAS
(eBpasmiickasi),  Herpo-aBCTpaJioujHas  (9KBaTOpUajbHAas),  MOHTOJOUIHAsS
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIECHHOCTH  MpEJCTaBUTEEH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. EJMHCTBO 4EIOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:



[Toptpersr: ®@. Penu, JI. Tlactep, A. . Onapun, C. Mumuiep, I'. FOpu, 4.
JapBuH.

Tabmuupbl u cxembl: «Bo3HukHoBeHue CoJIHEUHOUM cucTeMbl», «Pa3Butue
opraHuueckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KJIETKay,
«IIpokapuotnueckast kietka», «COBpeMEHHas CHUCTEMa OPraHUYECKOrO0 MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMS 4YEJIOBEKAa MU YEIOBEKOOOpPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJIOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI0 4YeNOoBeKa», «llpeBHenmmue moam», «pesHue momn», «llepBbie
COBPEMEHHBIE JII0/INY, «HemoBeuecKue pachh».

O6opynoBanue: My «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTpaJIONUTEKA, MUTEKAHTPONa, HEaHJEPTallblla, KPOMAHBOHIIA), CIJIEMKH WJIIU
U300pKEHUSI KAMEHHBIX OpYJIud TEpBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyOmia, ckpebna), TreoXpoHoJoruueckas TaOnumna, Kouiekuusa «Dopmbl
COXPAHHOCTU MUCKOTIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Tpaktuueckast padota Ne 1. «M3ydeHue uCKOMaeMbIX OCTaTKOB PACTEHUU U
YKABOTHBIX B KOJIJICKIIUSX).

DKCKypcHsi «IBOJIOLUS OPraHMYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€eil).

Tema 3. Opranu3msl M OKpY KaoIas cpeaa.

DKoJIOrus KaKk HayKa. 3a7a4yd U pa3Aeibl SKOJIOTUHA. MEeTOAbl 3KOJIOTHYECKUX
UCCJIEI0BAHUI. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsSI OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JAYIIHAs, MOYBEHHAs,
BHYTPHUOPTAaHU3MEHHAS.

Okonoruueckue (aktopel. Knaccudukamusi 5KoJOTHUYECKHX (PaKTOPOB:
abnoTnyeckue, OWOTHYECKHE U AaHTPOIOTeHHbIC. JIeHCTBHE HKOIOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMBI.

buotnueckue  dakrtopel.  Bugsl = OMOTMYECKHMX ~ B3aUMOJICUCTBHIL:
KOHKYPEHITUS, XUIHAYECTBO, CUMOMO03 U ero ¢opmel. [lapasurusm, kooneparus,
MyTyajau3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HeUTpa3M. 3HaueHHWE OWOTHMYECKUX B3aUMOJEHCTBUN [IJISI CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU Tmonmynsiuu. (OCHOBHBIE IOKa3aTeNu
MONYJISIIIUN: YUCJIEHHOCTh, TUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4uciIeHHOCTU MOMYJISIUUA U €€ peryJisiusl.

JleMoHCTpPaUM:

[Toptpetsi: A. 'ymGonbar, K. @. Pynwe, O. ['exkensp.



Tabnuubl u cxemsl: kapta «[Ipupognsie 30ub1 3emum», «Cpenbl oOUTaHUS
opranusMoBy», «®Potonepuoauzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTU NOMYJISUU UHPY30puu-Tyhenbkuy, «llumieBbie nenm».

JlabopaTopHble U NpaKkTHYeCKHe PadOThbI:

JlabopaTtopHnas pabota Ne 3. «Mopdomornyeckne 0COOEHHOCTH PACTEHUN U3
Pa3HBIX MECT OOUTaAHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOCT U pa3BUTHUE YEPEHKOB
KOJIeyCcay.

[Tpaktrueckas padota Ne 2. «Ilogcyér NI0THOCTH NOMYISIUMIA Pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1miecTBO OpraHu3smMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBasd,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buasl-momuHantel. CBsA3U B
OHoOIIEHO3E.

Okosnoruueckue cuctembl (3xocucreMsl). llonsarue o0 »skocucreme u
ouoreornieHoze. DYHKIIMOHATBHBIE KOMIIOHEHTHI JKOCHCTEMBI: MPOIYIICHTHI,
KOHCYMEHTBI, peaylieHTbl. KpyroBOopoT BEIIECTB U MOTOK SHEPIUU B HIKOCHCTEME.
Tpoduueckne (mUILEBbIE) YPOBHU »HKOCUCTEMBbI. [luileBble LENU U CETH.
OCHOBHBIE TOKa3aTe€au HKOCUCTEMBI: OMoMacca, MNPOAYKIUSA. ODKOJIOTHMYECKHE
nupamMubl: TPOIYKIUU, YHCICHHOCTH, Ouomacchl. CBONCTBa HKOCHUCTEM:
YCTOMYMBOCTb, CAMOpPETyYJIALusl, pazButue. CyKieccus.

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMA XBOHHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONIOr€HHBIE  IKOCUCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonorudeckoe n Xo3sMCTBEHHOE 3HAUCHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.

buopasnoobpazue kak QakTop ycroilunBocTH 3KocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouochepnl. XKuBoe BemecTBo U ero ¢yHkuuu. OcobeHHOCTH Ouocdepsl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHMueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BeliecTB U OMOTCOXUMHUYECKHE IIMKIIBI DJIEMEHTOB (yriepoaa,
azota). 30HAIBHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouocdepe 3emin. AHTPONOreHHbIE U3MEHEeHHs B Ouocdepe.
['11oGaabHbIC PKOJIOTHYSCKUE TTPOOIISMEL.

CocylecTBOBaHUE MIPUPOIBI u YEeJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3usl Kak OCHOBa yCTOM4MBOCTH Ouocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBJICHUS TPUPOJHBIMH pecypcaMd M WX HCIONb30BaHue. JlocTrkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JleMoHCTpaUm:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.



Tabmuupl n cxemsl: «l[lunieBple nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«I[Ipupoansie coobmecTBa», «llenn nuTaHus», «IKoJOTrMYEcKas NHpaMUIay,
«buocpepa n yenoek», «IKOCUCTEMA HIMPOKOJINCTBEHHOTO JiEca», « IKOCUCTEMA
XBOolHOro  neca», «buoneHo3s Bogoéma», «ArpoueHos», «lIpumepHsbie
AHTPONIOTEHHBIC  BO3JECWCTBHS HAa IpUPONYy», «BaxkHeHMIIME  HMCTOYHHUKHU
3arpsi3HEHMs BO3/lyXa U IPYHTOBBIX BOA», «[louBa — BaxkHEHIIas COCTaBIAIOIIAS
ouocoeps», «Pakropsl Aerpaganuu nousy, «llapHukoBeiid 3gdpex», «DakTopbl
paZoOaKTUBHOTO 3arpsizHeHusi Ouocdepb», «OO0mas cTpykTypa Ouochepb,
«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi,
«Kpyrosopot yraepona B 6uochepe», «KpyroBopot a3ota B mpupoze».

OobopynoBanue: Mojenb-anmianuKanus « TUnuuHble OMOLIEHO3bl», repOapuii
«PacturenbHble coobmiecTBa», Komiekuuu «buonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TepOapuu M KOJUIEKIMH pAcTeHUH W
KUBOTHBIX, MPUHAJICKAIINE K Pa3HBIM 3KOJOTMYECKUM TIPYIIAaM OJHOTO BH[A,
Kpacnas xuura Poccuiickoit ®enepauuu, H300pak€HUs] OXPAHAEMbBIX BHJIOB
pacTeHUi U )KUBOTHBIX.

INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cornmacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3yJIbTaTam
OCBOCHUSA OOYyYaloOIMMHUCA TporpaMM CpeAHero oOlmero  o0pa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbBTATBI

B cTpyKkType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEYIOUIME COCTABJISIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
IPaKIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEILHOCTH
U CaMOONpPEACJICHUIO, HalWyuMe MOTHUBAIlMM K OOydYeHHI0  OuOJOoTuH,
IIeJICHANPABIICHHOE pPa3BUTHE BHYTPEHHHMX YOEKIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAAMIIUN pPa3BUTHS OHOJOTHUECKOTO
3HaHUS, TOTOBHOCTh M CMOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIIUMHU CHCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHWE HKOJOTHYECKOTO IIPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEIIH U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJibTaThl OCBOCHHS MpeameTa «buonorusy AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIBHOCTH B COOTBETCTBUU C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOINECTBE MpaBUIaMHU M HOPMaMH
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIleCCaM CAaMOIIO3HAHMS, CAMOBOCTIIHTAHHS U



CaMOpAa3BUTHUs, PpA3BUTUA BHYTPEHHEHM IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY U IIPABOMOPSAKY, YEJIOBEKY TPyZa U CTaplIeMy ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYyJIbTYpHOMY HAcleIuio Hu
TPaJULMsM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickonn Penepainuu, npupoae u
OKpYKaroUIEH cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHMS YyueOHoro mnpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIUCH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPaCIIMPEHUE >KU3HEHHOTO
OIBITA U OIBITA JIEITEIBHOCTU B MPOLIECCE Peajlr3allii OCHOBHBIX HAIlpaBIICHUU
BOCIIUTATEJIbHON JEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULIKUN 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOr0 OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYLMOHHBIX MpaB M 00s3aHHOCTEH, YBa)KEHUE
3aKOHA U IIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IMPU CO3/aHHUU
y4€OHBIX MPOEKTOB, PEIICHUN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENENSATh COOCTBEHHYIO MO3UIUI0 IO OTHOLUICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOAMMOCTb KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HbIMU YOESKIACHUSIMU, KYJIbTYPHBIMA HEHHOCTSIMU U
COLIMAJIbHBIM IIOJIOKEHHUEM;

IFOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJHEHHUS
y4eOHbIX, TO3HABATEIbHBIX M UCCIEAOBATENIbCKUX 337ay, YBaXKUTEJIBHOIO
OTHOUIEHUS! K MHEHHUIO OIIMOHEHTOB MpHU OOCYXIEHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COJECPKaHUS;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOMN ACATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UJICHTUYHOCTH,
MaTpUOTU3MA, YBaXKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
Ponunoy, ropmoctn 3a CBOM Kpal, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
IIPOIIUIOE M HACTOSAIIEe MHOIOHAIMOHAIBLHOTO Hapoaa Pocecuu;

LIEHHOCTHOE OTHOILIEHHUE K NMTPUPOJTHOMY HACHEAUIO U MAMSATHUKAM ITPUPOJIBI,
NOCTHXKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHHWBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJIECHUE H
pa3BuTHE OMOJOrMM, MOHMMAHUA 3HAUYEHUS OWMOJOTMM B TO3HAHWU 3aKOHOB
IPUPOJIbI, B dKU3HU YEJIOBEKa U COBPEMEHHOI'0 OOIIIECTBA;



ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3anute OTedecTsa,
OTBETCTBEHHOCTH 3a €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAHUWE TYXOBHBIX IECHHOCTEW POCCHICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTI'O TMPHUHATHS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuuaMu HaposioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAsi ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

MMOHMMAHHUE YMOIIMOHAIBHOTO BO3CHCTBHS )KUBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usnuyeckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJILHOTO 0JIarONOJyYns:

NMOHMMAaHUE W peaju3alus 30poBOro u 0Oe3omacHoro oOpasa >KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TMPaBWJI U HOPM,
cOaaHCUPOBAHHBIM PEXUM 3aHATUM U OTIbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXHUYECKOMY 3/10POBbIO;

MOHMMAaHUE 1EHHOCTU MpPaBUJ HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOICH;

OCO3HAHUE TOCIEICTBUI U HEMPHUATHUS BPEAHBIX NMPUBBIUEK (YNOTpeOIeHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOIMYECKOM U COLMAJIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSTEIBHO
BBITIOJTHSTH TaKyIO JESTEIbHOCTD;

WHTEPEC K pa3IuuHbIM cdepam npodhecCHOHATBHON JCSTEIHHOCTH, YMECHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccud #  pean30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHMUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS :

DKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMUS;



MOBBIIIEHUE YPOBHS OKOJOTHYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX TMOCJIEICTBHMA ISt
OKpPYXaIOIEh CpeIbl;

OCO3HaHUE TI00AIBHOTO XapakTepa IKOJOTUYECKUX MpoOJieM U MyTell ux
peleHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYECHUU OHOJIOTHH
3HAHMST W YMEHHUS TMPU PEIICHUH MpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONIONB30BaHUEM  (COOJNIOICHHE  MpaBWi  TMOBEICHUS B MPUPOJE,
HAIpaBJICHHBIX HAa COXpPAaHEHHE pPaBHOBECHs B SKOCHUCTEMaX, OXpaHy BHJIOB,
aKocucTeM, orochepsr);

aKTUBHOE HENpUsITHE JEHCTBUN, MNPUHOCALUIUX Bpel  OKpYKarolIeH
IPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUITHBIE HKOJIOTUYECKUE
MOCIIEACTBHSI IPEANPUHIMACMBIX JIEHCTBUI U MPEAOTBpAIATh UX;

HAJIMYUE PA3BUTOTO SKOJIOTHUECKOTO MBIIIICHUS, SKOJIOTHUECKON KyIbTYPHI,
OTIbITa JEeSTENIbHOCTH HKOJIOTUYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEIIbHONW, KOMMYHHKATUBHON M COITMATIBHOU
IPAKTHKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKON AESTENbHOCTU 3KOJIOTUYECKON
HaNpPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOTO HA JAMAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHME S3BIKOBOM W UYWTATENIbCKOW KYIbTYpPHI KaK CpeICTBa
B3aMMOJICHCTBHS MKy JIOABMH U MMO3HAHUS MUPA;

NOHMMaHuEe creuupuky OHOJNOrMM Kak HayKH, OCO3HaHHs €€ poiau B
(GOpMHUPOBAHNN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
NPEJCTaBICHUS 00 OKPYXAlolleM MHUpPE KaK O €IUHCTBE MPHUPOJBI, YeJOBEKa U
o0IecTBa, B MO3HAHUHM MPHUPOJIHBIX 3aKOHOMEPHOCTEH W pEIIeHHH MpoljeM
COXPaHEHUs1 MPUPOITHOTO PAaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YPOBHSI Pa3BUTHsI MEAMIIMHBI, CO3/1aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh  PECypcHble  MPOOJEeMbl  Pa3BUTHS
4eJI0OBEYeCTBA, TIOUCKA MyTel BBIXOAA U3 TNIOOATBHBIX dKOJIOTHYECKUX MPOoOIeM U
o0ecrieyeHuss  MepexoJa K  YCTOMUMBOMY — Pa3BUTHUIO,  pAlMOHAJIbLHOMY
UCIIOJIb30BAHUIO TPHUPOIHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTAHIAPTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHUH OWOJOTMYECKUX 3HAHUH B MEJIX
TOBBIIIICHHUSI  OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOH TPAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJILHON TPaMOTHOCTH OOydarommuxcs, GopMHpPyeMO
IPY U3y4YCHUH OMOJIOTHH;



IIOHMMAaHUE CYIIHOCTH METOJOB IO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJy4YaeMble 3HAHHUA JJIs aHaiau3a |
OOBSICHEHMSI SIBJICHUM OKpPYXKAlOIIEro MUpa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKIIIOYEHHMSI HAa OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus mpo0yieM B PEaIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHWE LIEHHOCTU HAYYHOU JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

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

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbie Pe3yabTaThl OCBOCHHS y4eOHOTO mnpeameTra «bhoorus»
BKJIIOYAIOT: 3HAYuMMble JJIsI (DOPMUPOBAHUS MHUPOBO33PEHUS OOyHAIOUIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIeHayYHbIC TOHSATHUS, OTpaXKaroUue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJB3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTEeMa, Hay4YHbIH (DaKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPeHHe, OKCIEPUMEHT U JAPYTHX),
yHUBEpCaIbHbIC Y4eOHbIC JeWCTBUS (MIO3HABATENbHbIE, KOMMYHUKATHUBHEIE,

pEryJIATHUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
IPaMOTHOCTH W  COLMAJIbHOM KOMIETEHUUH OOYyYalollUXCs, CIOCOOHOCTh
oOyJaronmxcs MCIIOJIb30BaTh OCBOCHHBIC MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYCCKUE 3HAHUS W  YHUBEPCAIbHbIC Y4eOHbIC JCHCTBHS B
ITI03HABATEJIbHOU U COLMAIIBHON ITPAKTHUKE.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS MPOTPaMMbl CpPEIHEr0 OOIIEero
00pa30BaHus JOJKHBI OTPAXKATh:

OBJaaaenue YHHBEpPCATbHBIMH YueOHbIMU MO3HABaTeJIbHBIMH
NefCTBUSMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOsemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

HCIMOJIb30BaTh IIPM OCBOCHUM 3HAHUM MPUEMBI JIOTUUECKOTO MBIIUICHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(HUKAIIUK, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMONOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHITHUSIMH ),

OTpENeNATh LeIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI AESATEIbHOCTU C TOCTABICHHBIMU 1EISIMU;



UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0OBsICHEHUSI (DAaKTOB U SBJICHUM
YKWBOW MPUPOBI,

CTPOUTH JIOTMUECKHE pPacCyKIeHUs (UHIYKTUBHbBIC, [EIyKTUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHS,;

MIPUMEHSITh CXEMHO-MO/IEJIbHBIC cpeactBa Ui IPEACTaBICHUS
CYILIECTBEHHBIX CBSI3¢H M OTHOLIECHUH B M3y4aeMbIX OMOJIOTHYECKHUX OOBEKTaX, a
TaKK€  NPOTUBOPEYMU  PA3HOIO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YUIETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B ICSITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTaTOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHSIX PEATBHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX POOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE TeliCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKOM U MMPOEKTHOM JESTENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHUSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBl JACSITEIBHOCTH MO MOJYYEHHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETAlMH, MNpPeoOpa3oBaHUI0 U MNPUMEHEHHI0 B YYEOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COLMAIBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSMU U METOJIAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBISIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HaXOAUTh APTyMEHTHI I JI0KAa3aTEIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANIM3UPOBaTh TIOJIyYCHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(DECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;



BBIIBUTaTh HOBBIE WJIEU, NpEUlaraTh OPUTMHAIbHBIE MOJAXOAbl M PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHBIC PELICHMUS.

3) pabora ¢ unpopmaunmeii:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(POpMAINK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTUYECKUX CIOBapsiX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaJIM3UPOBATh
MH(POPMAIIMIO Pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLEHUBATh
€€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

dbopMynupoBaTh 3alpOChl U MPUMEHATH Pa3IWYHbIC METOABI MPU TOUCKE U
otbope Omosornyeckoil MHpoOpManu, HEOOXOIUMOM IS BBIMOTHEHHUS y4eOHBIX
3ajady;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTHIA, COBEPUIEHCTBOBATh KYJbTYpPY AaKTHBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYIO  (OpMYy  MpPEICTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KayeCcTBE CpeacTBa NpH paboTe cC
OMoJOrnyeckod HHPOpMalUME: MTPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTeMaTUYECKUE 3HAKU U CUMBOJIbI, (hopmyibl, abOpeBHATypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJISIHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eCTBUSIMM:

1) o6menmne:

OCYUIIECTBJISATH KOMMYHHUKALIMK BO BCeX c(epax KM3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JTUCKYCCHUU MO CYIIECTBY OOCyXaaemMoi TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEJIBHO BBIIOJHEHUS IpeiaracéMon
3aJ]a4M, YUYUTHIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3ULMN APYTUX YYACTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacno3HaBaTh HeEBepOaJbHbIE CPEACTBA OOIIEHMS, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYyaluH,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOAMM OOIEHHS M B3aUMOJEWUCTBUS, NMOHUMATh
HaMEpEeHUs IPYTuX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOILLIEHUE K COOECEAHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:



MIOHMMATh W HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJIECHCTBUS MPHU PEILICHUN Y4eOHOH 3a1auH;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JECUCTBUI C y4E€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

NPUHAMATh 1€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPAMHUPOBATh JEUCTBUSL MO €€ [IOCTMIKECHHIO: COCTaBJIATh IUIAH JECHCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYKIaTh pPE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE ITPOEKTHI, OLICHMBAaTh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHne YHUBEPCAIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICEHHUA NPOOJIEM U UX
pEIIeHUS B )KM3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYIIKax MO OTHOUIEHHUIO K JKWBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOATENILHO OCYILIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISTH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30BaTeIbHON
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciIpsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieN1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEIICHMUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHWUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BJaJeTh HABBIKAMU  MO3HABATEJbHOM  pediekcuu Kak  OCO3HAHMS
COBEPIIAEMBIX JEHCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyallud, BHIOOpA
BEPHOIO PEIICHHS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHU)KEHMUIO;

OPUHUMATh MOTHBBI W apryMEHThl JPYrMX IpU aHaJIU3€ pPe3yJbTaTOB
NEATEIIbHOCTH;

3) npuHsATHE CeOs M IPYTUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IPU AaHAINU3E€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BHUBaTh CIIOCOOHOCTh OHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupUyYecKue s yueOHoro npeamMera «buonorus»
HAy4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, MHTEPIPETAIIUN U
npeoOpa30BaHUI0 3HAHUM, BUJBI JESITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CUTYyallUsIX, a TAKXKE€ B pPEAbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pe3yibTaThl MPEACTaBICHBI [0 TOJAaM O0yUEHHUS.

[IpeameTHBIe pe3yNbTaThl OCBOCHUS y4ueOHOrO mpeamera «buonorus» 6 10
Kaacce JTOKHbBI OTPaXXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTHUHBI MHUpPa U HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
rPaMOTHOCTH YEJIOBEKA JJIsl PEIICHUS] )KU3HEHHBIX 3a7a4;

YMEHHUE PaCKpbIBaTh COJIEp)KAHUE OMOJIOTMYECKUX TEPMHUHOB U TIOHSATHIA:
JKWU3Hb, KJIETKA, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB M IpEeBpallCHUE
DHEPTUH), TOMEOCTa3 (CaMOperyJsius), ypOBHEBasT OpraHU3aIlis KUBBIX CUCTEM,
CaMOBOCIIPOU3BEAEHUE (PEMPOAYKIIHS), HACTIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YyMEHHUE Wu3JlaraTb OWOJIOTMYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHas,
MyTaIlMOHHAs, IIEHTpaJbHAs JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BIIaJIeTh METOJaMU HAy4YHOTO MMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMCAHUE KUBBIX CHCTEM, IMPOLECCOB U SIBJICHUW, OPraHU3alMsl U IPOBEICHUE



OMOJIOTMUECKOTO  DKCIEPUMEHTAa,  BBIJBWJKEHUE  TUIIOTE3bl,  BbISBICHUE
3aBUCHUMOCTH MEXAY HCCIECIYEMbIMU BEJINYMHAMH, OOBSICHEHHE IOJyUYEHHBIX
PE3yJIbTaTOB, MCIOJB30BAHHBIX HAYYHBIX NOHATHUN, TEOPUNH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NPEBPALICHUs SHEPTUU B KIIETKE, (POTOCUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAWUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJIyYEHHbIE 3HAHUS AJI1 OOBACHEHUS OMOJIOTMYECKUX
IIPOLIECCOB W SIBJICHUH, JUIS MPUHATHS NPAKTUYECKUX PEIICHUNA B NOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKpPYXAaIOLIUX JOAEH, COOMI0IEHN HOPM IPAMOTHOTO IMOBEJICHUS B OKPY’KAIOIIEH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOJMMOCTH HCIOJBb30BaHUS JOCTHXKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOIIOIb30BaHNS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHU/IHOTO CKpEIIMBAaHMs AJIs MpelCcKa3aHUsl HAacJIEJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIMHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OLEHWBATh M HWHTEPHPETHUPOBATH HHPOPMALIHIO
OMOJIOTMUECKOTO  COJEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUA W3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[1aBaTh COOCTBEHHbIE€ IHCbMEHHbIE M YCTHBIE COOOIIEHHUS,
000011ast 6MOJIOTHUECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
UCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHOro mnpeamera «buosnorus» ¢ 11
Klacce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTUH B CHUCTEME HAYyYHOIO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbBI MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa ISl pEIIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALNSA, TeHO(DOH, SBOIIONMS, ABIKYIINE CUIIbI ((DaKTOPBHI) IBOJIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PAKTOPHI,



DKOCHCTEMA, NPOIYLEHTH, KOHCYMEHTBI, PEAYLEHThl, LENU MUTAHUS,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3Iaratb OWUOJOTHYECKHUE Teopuu (IBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs DSBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrea K. M. baspa, depenoBaHusl TJIaBHBIX HANpaBICHUA WU
nyteit sBomonuu A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHHWI, OpraHu3anus U MNPOBEICHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHUE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYEHHBIX
pe3yJbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX IOHSTHH, TEOPUNW U 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYyJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpPEIYyLIEHTOB,
OMOreolEHO30B U  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUsl, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIE€UCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOTr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATHh MOJYyYECHHbIE 3HAHUS ISl OOBACHEHMS] OMOJOTMYECKHX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJACHUS B OKpYXKarolei
OPUPOJIHON cpene, MOHMMaHUE HEOOXOIMMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/1ayd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHUE BBIMOJHATh J1A0OpAaTOpHBIE M TpaKkTU4YecKue paboThl, COOIIOIATH
npaBuiia npu paboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHUBATb M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAaHMSI, BKIIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MacCOBOM MH(OPMALIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TIJ0OaJdbHBIE  SKOJOTMYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOLIEHUS,
00001m1ast 6MOJIOTHYECKYI0 MH(GOPMAIIUIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO
WCITIOJIH30BATh MOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypcsbl
bubnuoreka [{OK
1 b 2 .
HOMOTIDL K Hayka 05 https://m.edso0o.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 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 Pesepetioe Bpes L https://m.edso0o.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4

TEMATHUYECKOE IINTAHUPOBAHHUE
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
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 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubmuoreka [IOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5

HOYPOUYHOE IINTAHUPOBAHHUE
10 KIIACC


https://m.edsoo.ru/7f41cc74
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KoauuecTBO 4acoB

DJIEKTPOHHbBIE

Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero H3YyUYEeHHUs oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
bub6nmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
05.09.2023 https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
IIpakTrueckast padora Ne 1
2 ((§CHOJILBOB8.HI/I:G a3JIMYHBIX METONOB 1 0.5 buGnuorexa [IOK
P s ' 12.09.2023 = https://m.edso0.ru/863e6122
PU U3YYCHUH OMOJIOTUYECKUX
00BEKTOB»
3 buonoruueckue cucTemsl, IPOLIECCH U 1 bubmmoreka [JOK
UX U3y4YCHHE 19.09.2023 = https://m.eds00.ru/863e6564
4 XHUMHYECKHI COCTaB KJIETKH. Boma u 1 bu6nunorexa LIOK
MUHEpPAJIbHBIE COU 26.09.2023  https://m.edsoo.ru/863e674e
bubmmoteka IIOK
> bemicu. Coctas u ctpoenue bemos 1 03.10.2023  https://m.edsoo.ru/863e6b72
®epMeHThl — OMOJOTHYECKHE
karanuszaropsl. JJabopatopHas padora
6 Ne 1 «M3 epHHe KaTaljmTlfqecxgﬁ 1 0.5 bubnmorexa IOK
B i ' 17.10.2023 = https://m.edsoo.ru/863e6b72
AKTUBHOCTH (pepMEHTOB (Ha IpUMEpe
aMUJIa3bl WM KaTajasbl)»
but6mmorekxa [IOK
7 ) 1
Yraesost. Jiumuazt 24.10.2023 = https://m.edso00.ru/863e6870
bubnunorexa LIOK
H CATO 1
8 YIICHHOBBIC KHCTOTRI 31.10.2023  https://m.edsoo.ru/863e6d5c
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Hcropus u MeTo bl U3Y4EHUS KIIETKH.

bubnunoreka LIOK

9
Krnerounas teopus 07.11.2023  https://m.edso0.ru/863e6e88
10 Kierka kak 1eJ10CcTHas )KUBasi CHCTEMa 14.11.2023
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlaGopaTtopnas pabora Ne 2 «3yuenne
patop P N 1 bubnunoreka LIOK
CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX,
11 5 5 . 0.5 98.11.2023 https://m.eds00.ru/863e6ff0
TPHDOB 1 DAKTEPHI HOA MUKPOCKOTIOM o https://m.edso00.ru/863e716c
Ha TOTOBBIX MHKPOTIpENapaTax u ux
OIIMCaHUE»
bubnuoreka [{OK
12 (OOMEH BEIECTB KT METAOOMH3M 05.12.2023 = https://m.edso0.ru/863e766¢
bubnunoreka LIOK
13 dotocitrres. Xemocntres 12.12.2023  https://m.eds00.ru/863e7c98
. bubmuoreka [IOK
14 DHepretieckiii oOmeH 19.12.2023  https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{enenue
kIeTku. Mutos. JlabopaTopHas paborta
15 Ne 3 «HabnrofeHne MuTO3a B KIIeTKaxX 0.5 bubmmorexa [JOK
R ' 26.12.2023  https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOTIpErapaTax»»
16 buocunTtes 6enka. Peakius MaTpuyHOTO bubnnorexa [JOK
CHUHTE3a 02.01.2024  https://m.edso0.ru/863e796e
but6mmorekxa [IOK
17 Tpancmiuus — bnocuntes benka 09.01.2024  https://m.edso0.ru/863e796e
18 Hexnetounsie GopMbl )KU3HU — bubmuoreka [IOK
BUPYCHI 16.01.2024 = https://m.eds00.ru/863e7540
19 @DopMBbl pa3MHOKEHHUST OPraHU3MOB bubmuotexa [IOK



https://m.edsoo.ru/863e6e88
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23.01.2024  https://m.edsoo.ru/863e81b6
https://m.eds00.ru/863e831e
. bu6nmoreka [IOK
20 Meiios 30.01.2024  https://m.edsoo.ru/863e7f4a
OO06pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE. Eu 10K
nOIMoTEKa
21 Jlabopatopuaz pabora Ne 4 lsyuenne 05 06.02.2024  https://m.edso0.ru/863e81b6
CTPOEHHUS TIOJIOBBIX KJIIETOK Ha TOTOBBIX
MUKpOIIpErapaTax»
22 WnauBuayaasHOE pa3sBUTHE OPTaHU3MOB bubsmorexa [IOK
AHBIAY P P 13.02.2024  https://m.edsoo.ru/863e8436
93 I'enetnka — Hayka o bubmmoreka [JOK
HACIICJICTBEHHOCTH U H3MEHUYHBOCTHU 27.02.2024 | https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACIEAOBAHUS
24 Mpr3HaKoB. MoOHOTHOpHTHOE bubmorexa [JOK
P ' P 05.03.2024  https://m.edsoo.ru/863e8878
CKpEIINBAHHE
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 flle3aBHI;Hf\[/Ioro HaI::JIL:el OBaHUS bubmorexa [JOK
A 12.03.2024  https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuermnieHHOe HaclleJJOBaHUE MTPU3HAKOB.
JlaGopatopHas pabota Ne 5 «M3ydenue
26 pe3yIbTaTOB MOHOTUOPUIHOTO U 05 bubnnorexa [JOK
JUTUOPUIHOTO CKPEIIUBAaHUS Y ' 19.03.2024 = https://m.eds00.ru/863e8c60
Jp030(¢UIIBI HA TOTOBBIX
MUKpOTIperapaTax»
97 I'eneruka noma. Hacnenopanue but6mmorekxa [IOK
MPU3HAKOB, CLIETNIEHHBIX C M1OJIOM 26.03.2024 | https://m.edsoo.ru/863e8c60
28 WsmenunBocth. HenacneacrBeHHas 0.5 bubmorexa I[JOK

https://m.edso0.ru/863e8efe
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U3MEHYUBOCTh. JlabopaTopHas pabora 02.04.2024
Ne 6. 3yuenue MoauuKamOHHOM

U3MEHYHBOCTH, IOCTPOCHHE

BapUAIlMOHHOTO Psijia U BapUallMOHHOM

KpUBON»

HacnencrBeHHass ”BMEHUYUBOCTb.

29 JlaboparopHas pabota Ne 7. «AHanu3 1 05 bubmmoreka [JOK
MyTarui y 1po30( bl Ha TOTOBBIX 16.04.2024  https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

bubnunoreka LIOK

30 Teneritica enosexa L 23.04.2024  https://m.edsoo.ru/863e8d78
PesepBHrlit ypok. O6001IeHHE 110 TEME

31 «HacnencTBeHHOCTE M1 UBMEHUYNBOCTD 1 30.04.2024
OpPTaHU3MOBY

32 Ceneknus Kak HayKa M IIpoLece 1 Bubmiorexa OK

07.05.2024  https://m.edsoo0.ru/863e9214

33 MeToabp! 1 OCTHKEHUS CEJIEKITNU 1 bubmmoteka IIOK
pacTeHHUH U KUBOTHBIX 14.05.2024 = https://m.eds00.ru/863e9214

34 buoTrexHonorus kak oTpacib 1 bubnnoreka [JOK
MIPOU3BOJICTBA 28.05.2024  https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 0 4
ITPOI'PAMME
INOYPOYUHOE IINIAHUPOBAHUE
11 KJIACC
Ne KouanyecTBo yacos Nata DJIeKTPOHHBIE
Tema ypoka
n/n Bcero Konrpoabnbie IlIpakTHyeckne  M3YUeHHUd uugposbie

padoThI padoThI o0pa3oBaTejibHbIE
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pecypchbl

1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS bubmorexa OK
07.09.2023  https://m.edsoo.ru/863ea20e
5 Hcropus pa3Butus npeacTaBieHuit oo bubnmnoreka HOK
9BOJIIOLIMU 14.09.2023 = https://m.eds00.ru/863e9570
3 MUuKpO3BOITIOIHUS bubmorexa [JOK
21.09.2023  https://m.edsoo.ru/863e9cle
[Tonynsmus Kak 3ieMeHTapHasi euHUIA
4 BHJIA ¥ 3BOIOIMH. JlTaboparopHas 05 bubmmoreka [JOK
pabota Ne 1 «CpaBHEeHHE BUIOB 11O 28.09.2023  https://m.edso0.ru/863e99c6
MOp(}oIOrHUIecKOMY KPUTEPHIO»
5 JIBroKyIme cuiibl (37€MEeHTapHBIC bubanorexa [JOK
(haKTOPBI) IBOTFOIHH 05.10.2023  https://m.edsoo.ru/863e9da4
N bubmuoreka [{OK
0 Eerectnenibiii 0100p i ero gopmst 19.10.2023 = https://m.eds00.ru/863e9ed0
Pe3ynbTaTh! 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas 05 bubmuoreka [IOK
pabota Ne 2 «Onucanue 26.10.2023  https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPraHu3Ma U e
OTHOCUTEIFHOTO XapaKTepa
8 Hampapnenust u myTd MaKpOdIBOIIOIUH bubmorexa [TOK
02.11.2023  https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BOITIONNN 09.11.2023
10 Wcropus xu3Hu Ha 3emiie U METOAbI €€
M3y4YEHUS 16.11.2023
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https://m.edsoo.ru/863e9c1e

I'mmroTe3sl MMPOUCXOKACHUA )KU3HU HA

bubnunoreka LIOK

1 3emie 30.11.2023  https://m.edsoo.ru/863ea5a6

12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmnoreka HOK
nepuoiam 07.12.2023 = https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacCTUTETHHOTO U KUBOTHOTO MHpA. Bu6morexa LIOK

13 lpaxruecias padora Ne 1 «ng’quHe 05 14.12.2023 | https://m.edsoo.ru/863ea8bc
HCKOITaCMBbIX OCTATKOB PACTCHUU U
JKNUBOTHBIX B KOJIJICKIIUAX))

14 CoBpeMeHHas cuctemMa OpraHu4ecKoro bubmmoreka [JOK
MHpa 21.12.2023  https://m.edsoo.ru/863ea48e

15 DBOJIIOHS YeJIOBEKa (aHTPOTIOTEHE3) bubmmorexa [JOK

28.12.2023  https://m.edsoo.ru/863eac2c

16 JBwxyme cuitbl ((haKTophI) bubnuoreka [IOK
aAHTPOIIOTeHE3a 04.01.2024  https://m.edsoo.ru/863ead44

17 OcHOBHBIE CTaIUU IBOJIOLUHU YETIOBEKa 11.01.2024

18 UenoBeyeckue pacsl U MPUPOTHBIE bubmuoreka [IOK
aJlanTanyy 4eJoBeKa 18.01.2024  https://m.edsoo.ru/863eaea?
PesepubIil ypok. O6006111€HIE TIO TEME

19 g]:;;le-:IiIKHOBeHI/IG Y pa3sBUTHE KU3HU HA 95 01.2024

20 DKOJI0rus Kak HayKa 01.02.2024

91 Cpensl 0OMTaHUS U YKOJIOTHIECKHE bubnuoteka [JOK
baxTopsl 08.02.2024  https://m.edsoo.ru/863eafec

29 Abunotnyeckue GpakTopsbl. 05 bubmuotexa [IOK
JlabopaTtopHnas padota Ne 3. 15.02.2024 = https://m.eds00.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

«Mopddomnoruueckue 0COOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHHSY.
JlabopaTtopHas padota Ne 4. «BnusiHue
CBETa Ha POCT M Pa3BUTHE YEPCHKOB
KoJieyca»

23 buotuueckue hakropsl bubmorexa OK
P 29.02.2024 https://m.edsoo.ru/363eh348
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nomyssiun. [Tpaktuyeckast pabora Ne 2 05
«[Toacuér mioTHOCTH NOMYyIALUN ' 07.03.2024
Pa3HBIX BUJOB PACTCHUID)
bubmuoreka [{OK
25 Coobuiectsa opranu3moB — GroucHo3 14.03.2024 = https://m.edsoo.ru/863eb46a
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) bubmorexa HOK
21.03.2024  https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTeNN IKOCUCTEMBI.
27 Dxonoruueckue nupamuabl. CBoicTBa bubmorexa [JOK
PaMILIBL. 28.03.2024  https://m.edso0.ru/863eb5fa
skocucteM. Cykneccus
28 [Ipupoanbie 3KOCHUCTEMBI 04.04.2024
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 18.04.2024
30 buocdepa — rinobdanpHas 3xocucTeMa bu6muoreka [JOK
3emin 25.04.2024  https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnmoreka [JOK
omocdepsl 02.05.2024 = https://m.edsoo.ru/863ebd16
32 YenoeuecTBo B Onochepe 3eminn

09.05.2024



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

33

CocyuiecTBOBaHHE IPUPOJIBI U

bubnunoreka LIOK

yeJI0BeueCTBa 16.05.2024 | https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O6001IEHNE TEMBI
4
3 «Coo00111ecTBa U DKOJIOTHYECKUE 1 93.05.2024
CHCTEMBD)
OBLIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10-11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Pyomnor A.M. u
npyrue /Ilox pen. Ilaceunuka B.B., AkiimonepHoe o61iectBo «M31aTenbcTBO
«IIpoceemenue»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

VYpoku 6uonoruu. 10-11 kiaccel : mocobue st yuurtesneit o0eo0pa3oBar.
yupexzaenuii / [B. B. Ilaceunuk, C. B. Cymaroxun, I'. C. Kanunosa, 3. T'.
["anontok|; mox pen. B. B. Ilaceunuka.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET

bu6mmoteka 1IOK, https://m.edsoo.ru/




