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INOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpamMmbl MO OUOJOTUHA TEOPETHUYECKYIO OCHOBY MJIs
OTIpEJIEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJAEPKAHUS Y4eOHOro IMpeameTa
«buosiorus» cocTaBWIM: KOHIENTyajdbHble TonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1€, CcoJepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, IMOJIOKEHHUS 00 OOIIMX LEIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero obpazoBanus B Poccuiickoii dexepanuu, a TaKKe IOJIOXKECHHUS O
cnenuduke OMOIOruM, €€ 3HaYeHUH B MTO3HAHUM KUBOM MPUPOJIBI U 00eCreyeHUn
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJOXKEHUSM,
OIpeEIeHbl OCHOBHBIE (DYHKIIMH MPOTPAaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouonoruum Aa€T NOpeACTaBIeHUWE O LesIX, 00 o0miei
CTpaTeruu OOYy4YeHHUs, BOCHHUTAHUS U PA3BUTUSA OOYYAIOUIUXCS CpEJCTBAMU
yueOHoro mnpeamera «buosorus», omnpenensieT o00s3aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKU 00pa30BaTEIIbLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00y4daroIuXcCsl.

B nporpaMmme 1o OuOJIOTMH TakXe Y4YUTHIBAIOTCS TpeOOBaHUSA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaloIMXCS MO0 OCBOCHHUIO COJCpIKAHUS
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

B nporpamme no Ouosoruu (l10xmaccel, 0a30BbIil YpOBEHB) peaqn30BaH
IOPUHIMI TPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Ojarojapss 4yemy B Hel
POCMATPUBAETCS HANpPABICHHOCTh HAa Pa3BUTHE 3HAHUM, CBS3AHHBIX C
(GOopMUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO MUPOBO33pEHUS, LIEHHOCTHBIX
OpUEHTalU JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, TPEACTABICHHUI O 3J0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHUEM K OKpY>Kalollle NpUpOJHON cpeje.
[ToaTOMy Hapsiny ¢ M3ydyeHHEM OOILIEOMOJIOTMYECKUX TEOpUM, a TakKe 3HAHUU O
CTPOEHUU >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX TPOIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEIEHO BHUMAaHHE HMCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI IPUKIIAIHBIX 3a/1a4, B
TOM 4YHCle: NpOQUIAKTUKMA HACIEACTBEHHBIX 3a00JIEBAHMM 4YeNOBEKa, MEIMKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1eJIecOo00pa3HOro TMOBEACHUS B OKpYXKAlOIIeW NPUPOJHOW cpene, aHaau3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIIATHON HANPaBICHHOCTH



yaeOHoro mpenMera «buosorus» mpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHuUs
YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3ajau IKOJILHOTO0 OHOJIOTrHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeamnojaraeT (GOpMUPOBaHHE Yy  OOyYaroIIMXCs
CIIOCOOHOCTH aaNTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAET Ba)XKHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAy4YHOM KapTUHE MHpa, pacliupsieT U 000OLIaeT 3HAHUSA O KUBOM MIpupone, €&
OTJIMYUTENbHBIX TPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
yCIOBUSI  JJIs: TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHOro obpasa
KU3HHU, SKOJOTHUECKOT0 MBIIUICHHUS, IICHHOCTHOT'O OTHOIIICHUS K >KUBOH MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JIsl pELIECHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUA
oOyuaronuxcs. M3ydyenue Ononsorun odecnednBaeT yciaoBHs JUisl (hOPMUPOBAHUS
WHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYJIbTYpPBbI, CIIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpEAHA3HAYEHUU Y4YEOHOro MIpeaMeTa
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUsT MOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAaHUIO €r0 COAEpKAHUS, IPEICTABICHHOIO B MPOrpaMMe IO
OHMOJOTHH.

Ot60p coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYHIECTBIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOrO0 MOJX0/la, B COOTBETCTBHM C
KOTOPBIM OOYyYalolIuecs: MOJKHBI OCBOMTH 3HAHWA W YMEHHs, 3HAYUMbIC IS
dopMupoBaHus OOIIEH KyJbTYpbl, ONpEACNAIONMEe aJeKBAaTHOE IOBEACHHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TOpakTUYecKou aesitenbHOCTU. Oco00e MECTO B ITOM CHCTEME 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM 1711 (POpMUPOBAHUS
MPEACTABICHHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOIOrHYecKoro oopa3zoBaHusl.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MmaTepuajia B IpOrpaMme IO
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
ABOJIIOLIUU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHoro npeameta «buomorus»
BBIJIETICHBI CIIEAYIOIINE COJepKaTeIbHble TUHUM: «bronorus kak Hayka. Metoabl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak



ouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ne OpPraHuYecKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOBD», « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTHY.

Llenp m3yuenuss yueOHoro mpenmera «buonorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHWE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHH
UCIIOJB30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JIEUCTBUUA B OTHOIICHUU OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHus yueOHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CICAYIOMNX 3a/]1ay:

OCBOCHHME OOYyYaIOIMMHCS CHUCTEMbl 3HAHUN O OHOJOTMYECKUX TEOPHUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIyKAIIUX OCHOBOU
s (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alliy, BBIJAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMHpoBaHUE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIHOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IJISIOB, WJEH M TOJXOJIOB K HU3YUYEHHUIO >KHUBBIX CHUCTEM
Pa3HOTO YpOBHS OpraHU3alUu;

CTAaHOBJICHHE Yy oOOydaronmxcss oOmeil KyJabTypbl, (YHKIHMOHAJIBHOM
rPaMOTHOCTH, Pa3BUTHE YMEHUU OOBSCHSTH U OLICHUBATH SIBIICHUS OKPY>KAIOIIErO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbBITA, IOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YalOMIMXCA YMEHHM WJUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIIbHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIIECHUS K HEH, COOIIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTU OHOJIOTUYECKUX 3HAHWM JJisI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOMN KYIBTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUN B TTOBCEAHEBHOM KU3HU TS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIECHHIO K OKPY’KAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCSI OOS3aTEIBHBIM yUE€OHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
oTBoauTCS 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KJTACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOW HAy4YHOW KApTUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUe, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

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

Tema 2. 7ZKuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIMi OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MNOMYISIHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpauu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINU
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMu4eckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBHI: MaKpPODJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEPAJIBHBIX BelIeCTB B kieTke. llommepxkanue
OCMOTHYECKOr0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmenTtsl — Owuonormyeckue Karanm3atopbl. CtpoeHue (QepmeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamussbl.
OTnuunst JepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
HeJuTo03a). buonornueckue GyHKIUU YTII€BOJIOB.

Jlumunel:  Tpurmuuepuabl, Gochomunuab, crepouabl. [uapoduIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckne ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Gynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKIHN.

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

Knerka kak mnenoctHas xuBasg cucrtemMa. OOmme NpU3HAKH KIIETOK:
3aMKHyTas HapykHas memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Mpokapuornyeckas. (OcoOeHHOCTH
CTPOEHMsI MpOoKapuoTHueckoil kietku. Knetounas crenka Oaxrtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u GpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opraHounbl kietku: JIIC, ammapat ['onbmxwu,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbBl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[IpoucxoxaeHue MUTOXOHApHM u Tactua. Bunel minactun. HememOpanHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QYHKIIUU OPraHOUIOB KIIETKU. BKiroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: sjaepHas 000JI0uKa,
KapuoIuia3Ma, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Huarpammbel:  «PacnpenenieHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIEN.

Tabmuupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHne MOJIEKyYJIbl BObI, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHne 3yKapuOTUYECKON KIIETKN», «CTpOoeHHE >KMBOTHOW KIIETKW,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHHWE MJii IPOBEACHUS
HAOJNIOACHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpENnapaTrbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «UM3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpoeHHS KJIETOK pacTEHUH,
KUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEMapaTax W HX
ONHCAHUE.

Tema 4. ’/KusHeneATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK METa00Iu3M. ACCUMUIAIUS (TUTACTUYECKUI OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEHIECTB U SHEPruM B IMOHUMaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHsiid. Ponb GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CeroBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (hOTOCHHTE3a. 3HAUECHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emuie. BiausiHue ycnoBuii cpensl Ha OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTEe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PacriernsieHue BENIeCTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenune u ero Buubl. KuciopogHoe OKHUCIEHHE, WIH KIETOYHOE
JIBIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetudeckoil uHdopmanuu B KiIeTKe. ['eHEeTHYeCKUW KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHl. MicTopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnu pacreHuid, KWUBOTHBIX U YEJIOBEKAa, BBI3HIBAEMBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpaum:

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

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dotocunres», «Crpoenue JIHK»,
«CtpoeHre u (PyHKITMOHHPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHU/YAJIbHOE Pa3BUTHE OPTaHU3MOB.

KierouHblii UK, WU JKU3HEHHBIM LUK KiIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrMYecKue OCHOBBI  PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum murosza. IIpoueccsl, nmpoucxondimue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Iporpammupyemast ruGenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpo00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUe. VICKyCcCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM U sSIMYHUKUA. OOpa3oBaHHWE W PA3BUTHE IOJOBBIX
KJIETOK — raMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHE3 U OBOIEHE3.
OCcOOEHHOCTH CTPOCHHS SUIECKJIETOK U crepMaTo30ouaoB. OrmIogoTBOPEHHE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobnieHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButhe. THITBI
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpsMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



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

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmumet 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIIETOK,
«Ctpoenne xpoMocoMbl», «Knerounsrii nukin», «Pemmukanus JHK», «Mutosy,
«Meino3y», «IIpsmoe u HEnpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAIOIUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmaTo30H/1bI
MJIEKOIIUTAIOLIETO», «SIHeKIeTKa MIeKonuTaromero», «Kapuoknnes B KIETKaxX
KOpElIKa JIyKa», MarHuTHas MOJEJb-aliuInKauus «J/legeHue KIEeTKu», MOJIEIb
JIHK, Mmonenb MmetadazHOi XpOMOCOMBI.

JlabGopaTopHbie U MPaKTHYECKHE PadOThI:

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

JlabopaTopHas pabora Ne 4. «/3ydeHuwe cTpoeHHsS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HaciieAcTBEHHOCTh U1 MK3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTuku. Mlctopus pa3BUTHs reHETUKHU. POk nutoiaorun
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKJIam poOCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHI0IOTHYECKUH,
IUTOT€HETUYECKH, MOJEKYJISIpHO-TeHeTHUeCcKuil). (OCHOBHBbIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTnYeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAHOBJIEHHbIE . Menaenem.
MonorubpuiHOe CKpellMBaHUEe. 3aKOH €JIWHO0-00pa3us THOPHUIOB IEPBOTO
nokoyieHusA. IIpaBuno JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynctotel rameT. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  LluToreHeTueckue  OCHOBBI  JIUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JUJISL OTIPEICJICHHS] TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HACJIEJOBaHUIO N'eHOB. HapyleHue cuernyienus reHoB B pe3ysibTare
KPOCCUHTOBEpA.

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeTuYeCcKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbl. ['omorametrnele M rereporaMeTrHeie OpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifl M BapyualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU M UX
HOpMa peakiuu. CBoMCTBAa MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoIecC — OCHOBA KOMOWHATHBHOU
W3MEHUYMBOCTHA. MyTarmoHHas U3MeHUYNBOCTh. Kitaccudukanmsi MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa u nmpuuuHbl MyTauud. MyTtareHHbIE (DAaKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HacleAcTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHCATOTHICCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENIECIICHHE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUS 4YEJIOBEKA: TEHHBIE OOJE3HH,
00JIe3HU C HACJIEIACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIC3HHU.
ComaTnueckue W reHepatuBHble MyTanud. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHKME. 3HAUCHUE MEAUIIMHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKA.

JlemoHcTpanum:

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

Tabmuiet w cxembl:  «MOHOTHOPHIHOE  CKpCIIMBAaHUE M €r0
IUTOTCHETUYECKAsd OCHOBa», «3aKOH pACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTonorunyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUSA, «Meiiosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'eHeTudyeckue KapTbl paCTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenmoBeka H KUBOTHBIX», «Buuabl
W3MEHYUBOCTHY, «MoaudukamonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBw», « MyTarimoHHas U3MEHUUBOCThH.

O6opynoBanue: Mojaenu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bopMBbI KpBUIBEB U OKPACKH Tema), repoapuit «I'opox mOCEBHOM.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHast pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlaGopaTtopHas paborta Ne 6. «M3yuenne MoauUKAIIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Tpaktnueckass pabora Ne 2. «CocTaBieHHWE U aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak HaykKa M IPOLECC. 3apOKIACHUE CENEKLIUU U JOMECTUKALU.
Yuyenue H. W. BaBumoBa 0 1eHTpax MNPOUCXOXKIACHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpbI NPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIUU. MacCoBbI 1 MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIMU PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIM3KopoACTBEHHOE
CKpelinBaHue — HUHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otrnanénnas ruOpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes U
IIOJIyYEHHUE TNOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacTeHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHoJOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHas WMH)KEHEpuUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHkeHepus. Kilerounble KyapTypbl. MUKPOKIOHAIIBHOE Pa3MHOKEHHE PACTEHHM.
KJiloHMpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTtudeckue  mnpoomembl. MO - reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHOB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padbotel akagemuka M. ®@. liBaHoBay,
«Ilomumnongus», «OO0beKTH OMOTExXHONOTHHY, «KileTouHble KyIbTYpPHI U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U eEpeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISIKH TUIOJ0B U KOPHEIIIIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJIbI M JOCTHXKEHHUS CEJEKLMH PAcTeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPATOPUIO
arpoOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

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

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMera «buosorusy»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJWyMe MOTHUBAIlMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHX YOEKICHUM JMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaOIIMXCS PYKOBOJCTBOBAThHCS B CBOEH
JESITEIbHOCTH [I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHWE HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMUA, HCTOPUUECKUMHU U JTyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOIECTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPEHHEHW TMO3WLMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPaBOMOPSIAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACISIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie U
OKPY’KAIOIIEH Cpee.

JluyHOCTHBIE pe3yibTaThl OCBOCHUsSI ydeOHoro mpeamera «buonorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIeCTBa, pacIIMpeHUe >KU3HEHHOTO
OMBITAa M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaaaHCKOro BOCIMTAHMSI:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1ay, BBHIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HbIMU YOCKICHUSIMHU, KYJIbTYPHBIMUA IEHHOCTSAMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHONIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IE€pE.]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILICHUE K MPUPOJHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeyecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMHu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKJIIOYAs ICTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

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

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUM U OTAbIXa, peryispHas ¢uznueckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHWE I1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 340POBbIO U JKU3HU JIFO/ICH;

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

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTMYECKOM WM COLHUAIBHOMU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TUTAHbL;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBINICHUE YPOBHS OKOJOTUYECKOW KyJIbTYpPhI: TNPUOOpPETEHHE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOIIEH CPEIbl;

OCO3HAaHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHUS M YyMEHUs TIpU peHIeHUH NpoOJjeM, CBS3aHHBIX C palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE PABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
AKOCHUCTEM, OrOochephl);



aKTMBHOE HENPUATHE JEHUCTBUM, MPHUHOCAIIMX BpeI  OKPYKAIOLIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JEATENBHOCTH dKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW M OOIIECTBEHHOH MPAKTHKH, OCHOBAHHOI'O Ha JIHAJIOre
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CpPEACTBa
B3aMMO/JICHCTBUSI MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWEe crnenuduKd OHOJIOTMM KaK HAayKd, OCO3HaHus €€ poju B
(OpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JJaHUU IIEJIOCTHOTO
IpeACTaBIeHUs] 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPHUPOJIbI, YEJIOBEKA U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEJUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBHIXO/Aa M3 II00ATBHBIX YKOJOTHYECKUX MPOOJIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3Y4YE€HUU OUOJIOTUH;

MOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUW OKPYXAIOIIEr0 MUpPA U MPOUCXOAIINX B HEM HM3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYE€HHSI IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIHOJIb30BaTh OMOJIOTMYECKUE 3HAHMUSA IS
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUSX;

OCO3HAaHHWE LIEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO M UCCIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYEHHUIO HOBBIX 3HaHWM MO OWOIOTHU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYUMbIC JIT (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYaIOIIHMXCS
MEKIMCIUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAYYHbIE MOHSITHUS, OTpakarolue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPrusi, SABJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIN (akT, MPUHIMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICIOBaHUE,  HAOJIOJICHHE,  U3MEpPEHUE, OKCHEPUMEHT U JIPYTHX),
YHUBEpCAJIbHbIC y4eOHbIE JAcHCTBHS (IIO3HABaTENIbHbIC, KOMMYHUKATHBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalOlIUXCs, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIH30BaTh OCBOCHHBIE MEXAUCIUTUTMHAPHEIE,

MHUPOBO33PEHUYECKNE 3HAHMS WM  YHUBEpPCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOEHMSI IMPOTPAMMBI CPEJHETO OOILEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHbIMHU MO3HABATEeJIbHbIMH
AeCTBUSIMM:

1) 6a30BbIe JJOrMYecKUe AeiiCTBUS:

CaMOCTOSITENIHO  (OPMYyJIMpPOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CpaBHEHMS, Ki1acCupUKalnuu, 0000IIEHUS ), PACKPBIBATH CMBICII
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTE€pHbIE NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPyTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUIM
YKUBOM MIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXIACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE CpelcTBa TSt peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a



TaKKe  MPOTUBOPEYMH  pa3HOTO  pOJAa,  BBISIBIECHHBIX B  Pa3IUYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3palaThiBaTh IUIAH PEIICHUs MPOOJEMBbl ¢ YYETOM aHaIn3a UMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUATIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJMHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JIESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi npoljeM, CHOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEUIECHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOAOB MO3HAHMS;

UCIIOJIB30BaTh PA3JIMYHbIE BHUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALHH, MNPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPHU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30oBaTEIbHOU
JEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W AKTyaJM3UpOBaTh 3ajlavy,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUS, HaXOJIWTh apryMEHThI [JIsl J0Ka3aTelIbCTBa
CBOUX YTBEPKICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHANM3UPOBaTh TIOJIyUCHHbIE B XOJE PpEIICHUS 3aJadd  pe3yJbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISITh LEJICHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(ECCUOHANBHYIO CPELY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTUYECKYIO 00JacTu
KU3HEIEATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTAaTh HOBBIC WJICH, MpeajiaraTb OPUTHMHAIbHBIE MOAXOAbl U PEIICHUs,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmaumeii:

OpPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOUYHHUKAX MH(POpMAINH (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHOW JUTEpaType, OWOJOTUYECKHX CIIOBapsSX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3upOBaAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHHS], KPUTUIECKH OI[CHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOpMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUSI yUYeOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ounosiornyeckor nHpopmaruu (CXembl, rpaduKy, TdarpaMMbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONB30BaTh HAY4YHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko HHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CUMBOJIBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PACcTO3HABaHWS W 3aIUTHl  WHOOpMAIUH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oO1enmue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JTIMCKYCCHUU TIO CYIIECTBY OOCYKIaemMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIluH,
YMETh CMSITYAaTh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHUMATH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMynupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHaA 1eITeJIbHOCTD:

MMOHMUMATh M HCIIOJIH30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpU pelIeHUU OUOIOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMPATh TEMATHUKy W METOJbl COBMECTHBIX JEUCTBHH C y4€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHW30BBIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO YyYaCTHHKAa KOMaHIbl B
OOIIMIA pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLIEHMBATh HUIAEHU C TO3MLUUNA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpoOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HA OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYXKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJATh IUIAH pEIICHHS NpodiieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOUYTEHUIH;

JIaBaTh OLICHKY HOBBIM CUTYaLIMsIM;

paciupsATh paMKH1 y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAHMLIMK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1laBaThb OLIEHKY HOBBIM CUTYyalllsIM, BHOCUTh KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCNOJIb30BaTh NPUEMBI peduieKCUM IJsi OIEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHUS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA M0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3) npuHsATHE ce0d U APYIrUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pe3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABAaTh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarbl OocBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT cielUpUYEcKUe s yueOHOro npeamMera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO0 OCBOCHHIO, HHTEPIIPETAUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3JIMYHBIX YUYEOHBIX CHUTYallUSX, a TaKKe B peajbHBIX
JKU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T0JIaM 00yUYEHUS.

[IpenMeTHbIE pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buomnorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c()OpMUPOBAHHOCTb 3HAHUNA O MECTE U POJM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIIMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1ad4;

YMEHHE PACKpbIBaTh COAEpKAHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMEH BeElIeCTB U IpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alisl KUBBIX CUCTEM,
CaMOBOCIIPOM3BEICHUE (PENPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pPa3BUTHE;

YMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpuH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Mengens, T. Moprana, H. 1. BaBunioBa) u ydenus (0 LeHTpax MHOrooOpasus H
MPOUCXOKICHUS KyJbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMKMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXIY HCCIEIyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYE€HHBIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJICIATH CYIIECTBEHHBIC MPU3HAKA BHUPYCOB, KJIETOK MPOKAPUOT H
HYKapHoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKe, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIJIOJIOTBOPEHUS, PA3MHOKCHUS, HWHIAUBUAYAIbHOTO Pa3BUTUS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JIsI OOBSCHEHUS OMOJOTUYECKUX
MPOLIECCOB U SIBJICHUM, JUJISl MPUHSATHS MPAKTUUYECKUX PEIICHUN B MOBCEIHEBHOMN
KU3HU C IeNplo obOecrieyeHus 0e30MacHOCTH CBOETO 3J0POBbS M 370POBbS
OKPY>KaIOIIUX JIIO/IeH, COOIOIEHUSI HOPM IPaMOTHOTO MOBEJCHHS B OKPYXKAIOIICH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojsoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
PUPOIOTIOTH30BAHUS;

YMEHHE peliaTh »JJIEMEHTAapHbIE TEHETHYECKHEe 3aJayd Ha MOHO- H
TUTUOPHUIIHOE CKpEIMBAaHUE, CIEIJICHHOE HAaCJIEeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPH/IHOTO CKpEIIMBAaHMsI IJIsl MpelCKa3aHUsl HAaclIeOBAHUS NPU3HAKOB Y
OpPraHH3MOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOIATH
MpaBuiia Mpu padboTe ¢ ydeOHBIM U JTabOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKU OLEHUBaTh U HUHTEPIPETHUPOBATh HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(GOpPMAlLMU, HAYYHO-MOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIEAOBAaHUN B OWOJIOTHH,
MEAWIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ass 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bu6nuoreka [IOK
b 2 .
HOTIOTI Kak Hayka 0 0.5 https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
K 1
MBBIE€ CUCTEMBI U UX OpraHU3AIM 0 0 hitps://m.cdsoo.rw/7f416292
XUMHYECKUH COCTaB M CTPOCHHE KIIETKH 8 0 1 bubmorexa HOK
P https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
XK 6 0 0
MBHCACATCIRHOCTR FACTIH https://m.edsoo.ru/7f41¢292
PasMHOXEHUE U MTHAMBUAYAIbHOE PA3BUTHE 5 0 1 bubnmnoreka HOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
HacnenctBeHHOCTh M1 N3MEHYMBOCTD 2 0 15 bubnuoreka [{OK
OpPraHu3MOB ’ https://m.edsoo.ru/7f41¢292
Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bu6nmorexa LIOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubmmoreka IIOK
PesepBHOE Bpems 1 0 0 https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 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




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
uudposbie
Ne n/m Tema ypoka Kontposbubie IIpakTnueckue p
Bcero oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [JOK
1 buonorus B cucreme Hayk 1 0 0 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Meroabl O3HAHMS )KUBOU MPUPOJIBI.
) [TpakTuueckas padorta Ne 1 1 0 0.5 bubnnoreka [JOK
«cnonk30BaHUE PA3TUYHBIX METOAO0B MPU ' https://m.eds00.ru/863e6122
W3y4eHUU OMOJIOTHUECKUX 0OBEKTOBY
3 buonornueckue cucTeMsl, IPOLECCH U UX 1 0 0 bubmmoreka [JOK
U3y4YEHHE https://m.edsoo.ru/863e6564
4 Xumuueckuii coctaB KiIeTku. Bojga u | 0 0 bubmuoreka [JOK
MUHEPAIbHBIE COJIA https://m.edsoo.ru/863e674¢
bu6mmoreka [JOK
5 b .C 0 1 0 0
CITH. LOCTAB I CTPOCHHE DEIKOB https://m.edsoo.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
Katanu3aTopsl. JleMoHCTpaloHHas
6 naboparo }faﬂ 212160Ta Nopl I<I<I/13 eHue 1 0 0.5 Bubmmorexa LIOK
patop pv - yi ’ https://m.edsoo.ru/863e6b72
KaTaJINTUYECKOW aKTHBHOCTH (JEPMEHTOB
(Ha mpuMepe aMHIIa3bl WK KaTajaa3bl)»
bu6mmoreka [JOK
7 VYrnesoasl. JI 1 0 0
TICBOARL. IR https://m.eds00.ru/863e¢6870
b K
8 Hyxneunossie kucinorsl. AT® 1 0 0 uonmorexa LO

https://m.edso0.ru/863e6d5c



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

Hcropus u MeTobl U3Y4EHUS KIETKH.

bubmuoreka [JOK

9 0
Knerounas teopus https://m.edsoo.ru/863e6e88
10 Kinerka xak 1ieaocTHas JKkuBas cucTeMa 0
CTpoeHue 3yKapuOTHYECKOM KIIETKHU.
Jlabopatopuas padora Ne 2 «M3yuenue
PatopHaz p . 1 bubmuoreka [JOK
CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX,
11 5 5 _ 0.5 https://m.eds00.1u/863e6£10
TPHOOB 1 DAKTCPHH MO MHUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIpEnapaTax U ux
OIIVICAHUE
bubmuoreka [JOK
12 OOMEeH BEIIECTB UM META00IN3M 0 hitps://m.cdsoo.ru/863¢766¢
bubmuoreka [JOK
1 D . X 0
3 OTOCHHTE3. ACMOCHHTES https://m.edso0.ru/863e¢7¢98
bubmuoreka [JOK
14 7 0
OHepreTuyecKui 0OMeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KkieTkn. Muto3s. Jladboparopuast padora Ne 3
15 «Habmronenne MI/IT03EI: B KJII)eTKaz KOHYHKA 0.5 bubmmorexa LHOK
8 ’ https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOTpenaparax»»
16 buocunres 6enka. Peakuus MaTpuaHOTO 0 bubnunoreka [JOK
CHUHTE3a https://m.edso00.ru/863¢796¢
bu6mmoreka [JOK
1 T — 0
7 pancnnus — buocnTes oenka https://m.eds00.ru/863¢796¢
bu6mmoreka [JOK
18 Hexknerounsie hopmbl )KM3HU — BUPYCHI 0 hits://m.cdsoo.rw/863e7540
bu6mmoreka [JOK
19 DopMBI Pa3MHOXKEHUS OPraHU3MOB 0 https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e83 1e



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

bubmuoreka [JOK

20 Meiios 0 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK.
)1 OmnogorBopenue. JlabopaTopHas pabora Ne 0.5 bubnmoreka [JOK
4 «3yueHue CTpOCHUS MOJIOBBIX KJIETOK HA https://m.edsoo0.ru/863e81b6
FOTOBBIX MUKPOIpEnapaTax»
22 NunuBuyanbHOE pa3BUTHE OPTAHU3MOB 0 bubmmorexa [IOK
https://m.edsoo.ru/863e8436
3 ['eneTnka — Hayka 0 HaCJIeICTBEHHOCTH U 0 bubmmoreka [JOK
U3MEHYUBOCTHU https://m.edsoo.ru/863e862
24 3aKOHOMEPHOCTH HACJIEAOBAHUS 0 bubnmoreka [JOK
PU3HAKOB. MOHOrMOpUIHOE CKPEIIMBAHNE https://m.edsoo.ru/863e8878
)5 JurubpunHoe ckpeniuBanue. 3aKOH 0 bubnnoreka [JOK
HE3aBUCUMOI'0 HACJIENOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuenuieHHOe HacIe10BAHNE PU3HAKOB.
JlaboparopHas pabota Ne 5 «M3yueHue
26 pe3yJ111TaT1:)B M(FHOFI/I6pI/IL[HOFO Zq 0.5 Bubmmorexa LIOK
https://m.edso00.ru/863e8c60
JUTHOPHUIHOTO CKPELUBAHUS Y
O30 UITBI»
I'enerrka nmona. HacnegoBanue npu3HaKkoB, bubnuotexa [JOK
27 0
CLIEIIJIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
H3menunBocTs. HenacneacteenHas
M3MEHYHMBOCTh. JIJabopaTopHas padota Ne 6.
N3ydenre monuduKaoHHOM bubnnoreka [JOK
28 0.5
U3MEHYUBOCTH, IIOCTPOCHHUE https://m.edsoo.ru/863e8efe
BApUALIMOHHOTO Psi/ia U BapUALIUOHHOMN
KpHUBOW»
29 Hacnencrsennas n3MeHYUBOCTD. 0.5 bubmmorera [TOK

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



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

JlaboparopHas pabota Ne 7. «AHanu3
MyTanui y qpo30Guib

bubmuoreka [JOK
30 I'eneTnka denoBeka 1
https://m.eds00.ru/863e8d78
PesepBHeIit ypok. O000IICHHE 110 TEME
31 «HacnencTBeHHOCTL U U3MEHUYNBOCTH 1
OpPTaHU3MOBY
bu6mmoreka [JOK
32 C 1
CHICKIIA Ak Hayka 1 Hpotece https://m.edsoo.ru/863¢9214
3 Metoabl ¥ JOCTHKEHUSI CENIEKIIMU PACTEHUM | bubnnoreka [JOK
¥ JKUBOTHBIX https://m.edsoo.ru/863¢9214
bubmuoreka [JOK
34 broTexHOoI0rus Kak 0Tpacib IPOU3BOJICTBA 1
https://m.edso0o0.ru/863e¢9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



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

