MyHnuiunaisHoe 010 KeTHOE 00111e00pa3oBaTebHOE YUPESKICHHUE
cpenHsisi o0meoOpa3zoBarenbHas mkoja Ne3 ropoaa 3apuHcKa

PaccMoTpena IIpunsTa YT1BepxaeHa
Ha MO yuuTenei pa3sHbIx Ha MeJaroruiyeckoM COBETe MIPHUKA30M TI0 IIKOJIE
00pa3oBaTeIbHbIX TUCIUIUINH MPOTOKOI OT «29» aBrycra 2024r. ot «02» centsiops 2024 T.
MPOTOKOI OT «26» aBrycra 2024 . Nel Ne437
Nel

AOKYMEHT MOAMMCAH

QJIEKTPOHHOW NOAMNUCHIO

CepTuchukar: 2CBFE91BA681D8B7A8AA1177175B9DFO
Bnapgeneu: KasaHuesa CseTnaHa BuktopoBHa
[LevictButeneH: ¢ 21.05.2024 go 14.08.2025

PABOYASI ITIPOTPAMMA
(ID 5334261)

yueOHoro npeamera «buosiorusi. bazoBblii ypoBeHb»

115 ooyuarommmxcest 10 — 11 kiraccos

CocraBuTelns:
Berene Upuna AnexcanapoBHa,
YUUTENb XUMUHU U OMOJIOTUN

BbICIIEeH KBAJTM(PUKAITIOHHON KaTeTOPHH

3apunck 2024



MHNOACHUTEJBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl MO OWOJIOTUHM TEOPETUUYECKYI0 OCHOBY MJIs
OTpe/eNeHUs] TOAXO0M0B K (POPMHUPOBAHUIO COJCpXKAHUS Yy4eOHOro MpeaMera
«buosiorus» cocTaBWIM: KOHIENTyajdbHble TnonoxkeHus PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jei, CcolepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOKEHHUS 00 OOIIMX LESIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakKe IMOJOXKEHUS O
cnenuuke OMOIOruM, €€ 3HaYeHUH B MO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYIIIECTBOBAaHMSI YesoBeYeCKOro obimiecTBa. COrjlacHO Ha3BaHHBIM TMOJIOKEHUSIM,
OIpeEIeHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouonoruum Aa€T NOpeACTaBIeHUWE O LemsIX, 00 oOmiei
cTpaTernd OOy4YeHHs,, BOCIHMTAaHUS U Pa3BUTHUS OOYyYaIOLIUXCS CpPEACTBAMU
yueOHoro mnpeamera «buosorus», omnpenenseT o00s3aTeabHOE NPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue [0 paszjeiraM M Temaw,
PEKOMEHyEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 0Opa30BaTEIbHOIO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00y4YaroIuXCsl.

B mporpamme 1o OuosorMHM TakKe YYUTBIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
JeATEIbHOCTH/YUeOHbIX JEeUCTBUN OOYydYarolIUXCsi MO OCBOCHUIO COJEp KaHUs
OMOoJIOrHYecKoro oopa3zoBaHusl.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peain30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
POCMATPUBAETCS HANpPABJICHHOCTh HAa pPAa3BUTUE 3HAHUM, CBSI3aHHBIX C
(GOopMUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTalU JIMYHOCTH, SKOJIOTUYECKOTO MBILUIEHUS, IPEACTABICHUIN O 3J0POBOM
oOpasze >XKM3HM U OEpeKHbIM OTHOILIEHHUEM K OKpYXarolled NpUpOAHON cpene.
[ToaToMy Hapsiny ¢ u3ydyeHHeM OOIEOMOIOTUYECKUX TEOPHUH, a TaKkKe 3HaHWM O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAaHHE HMCIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHUN B MOBCEAHEBHOM JKU3HU JJISl PEIICHUS MPUKIAIHBIX 33/]a4, B
TOM 4YHCle: NPO(QUIAKTUKKA HACIEACTBEHHBIX 3a00JIEBaHMUI YEIOBEKa, MEIUKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUSI, 000CHOBaHUS AKOJIOTUYECKU
1eJIecCO00pa3HOro TMOBEICHUS B OKpYy)Karolled NpUpPOJHOM cpele, aHaiu3a
BJIUSIHUSA XO3SMCTBEHHON JESITENBHOCTU YEJIOBEKA HAa COCTOSIHHE MPUPOIHBIX U
VCKYCCTBEHHBIX IKOCUCTEM. Y CHUIIEHHE BHUMAHHUS K MPUKIIAJHON HANPaBICHHOCTH
yueOHoro npenMera «buosorus» mpoJuKTOBAHO HEOOXOJIMMOCTBIO 0OecreueHus
YCIIOBUM ISl pEUICHUS] OJJTHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOLIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O0 MHPA.



buonorus Ha ypoBHE cpemHero ooOmero o0pa3oBaHHS 3aHUMACT BaXKHOE
Mecto. OHa oOecrieunBaer (popMUpPOBaHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpa, paclIMpsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJINYWTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHHU3allMM U 3BOJIIOLWH, CO3MAET
YCIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKMBOM  MpuUpoAbl, (OPMUPOBAHUS
(GyHKIHMOHATIBLHOM TPAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, SKOJOTHYECKOTO MBIIUICHHS], [IEHHOCTHOTO OTHOIIICHUS K KUBOU MPUPOJIE
U YEIJIOBEKY.

Bonbiroe 3nHaueHre OMOJIOTUSI UMEET TAKXKE ISl PELICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3aJa4  CpeIHero  odmero o0pa3oBaHUsA,  COIHAIM3AINU
oOy4aromuxcs. M3ydenune 6uonoruu odecrnednBaeT yciaoBHs JUisi (GOPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX H  HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET HMHTErpanuud OHOJOTMYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 JIPYTUX yU4EOHBIX MPEIMETOB, B YACTHOCTH, (PUBUKU, XUMUU
u reorpaduu. Ha3aHHbIe TOJIOKEHHUS O MpEeAHA3HAYECHUU Y4eOHOro mpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICIICHUS MOIXOJOB K OTOOpY H
CTPYKTYpPUPOBAHUIO €T0 COJEpKaHUsA, TMPEJICTABICHHOTO B MpOorpaMMme IO
OHOJIOTUU.

Ot60p coxaepkanusi yueOHoro npenmera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO IMOAXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OO0y4aroImuecs: JOJDKHBI OCBOUTH 3HAHUS W YMEHHUS, 3HAYUMBIE [IJIs
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACNSIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TOpakTUYecKou aesitenbHOCTU. Ocob0e MEeCTO B ITOM CHCTEME 3HAHUM
3aHUMAIOT DJIEMEHTHI COJIEPKAHUsI, KOTOPhIE CIY>KaT OCHOBOM JIJIsi (hopMUpOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3alluu
OMOJOrNYECKOro 00pa3oBaHMS.

CTpyKTypupOBaHUE COJACpKaHUA YYEeOHOro MaTepuajiia B TPOrpaMme IIo
OMOJIOTMM OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHHUs 3HAHUH 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3aIiiu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHbIe TMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouonormdeckas cuctemay, «OpraHu3m Kak
Ouonornyeckas cuctema», «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«IBOIOIMS KUBON NPUPOJB, « IKOCUCTEMBI U TPUCYILIUE UM 3aKOHOMEPHOCTH.

[lenr wusyuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOpPETeHHE YMEHH
WCIIOJIB30BaTh OTU 3HAHWS JJI TPAMOTHBIX JCHCTBUU B OTHOIICHHH OOBEKTOB
’KUBOM MPUPOJIBI U PELICHUS Pa3TUYHBIX )KU3HEHHBIX MTPOOJIEM.

JocTikenue nenu u3ydeHusi yueOHoro npeamera «buonorus» Ha 6a3oBoM
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:



OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAHHM O OMOJOTMYECKUX TEOPHSX,
YUEHHMSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIyKaIIUX OCHOBOU
JUIst (pOPMUPOBAHUSL TPEACTABICHU O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAay4YHOTO MO3HAHMSI, CTPOSHUU, MHOT000pa3uu U OCOOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHHU3AIINH, BBIAAIONTNXCS OTKPHITHIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPUYECKUX CIOCOOHOCTEW B Mpoliecce aHalu3a JAaHHBIX O MyTAX Pa3BUTHUS B
OWOJIOTMY HAYYHBIX B3IVIIIOB, WACH M TMOIXOJ0B K W3YUYEHHUIO KUBBIX CHCTEM
Pa3HOIO YPOBHS OPTaHHU3aLUY;

CTAaHOBJICHHE Yy oOydaronmxcss oO0meil KyJnbTypbl, (YHKIIHMOHAJIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH M OLEHUBATH SIBJIICHUS OKPY>KAIOIIETO
MHpa JKHBOW TPHUPOALI HA OCHOBAaHWM 3HAHWW W OIBITA, IOJYYEHHBIX IPH
W3y4YEeHUH OUOJIOTHH;

dbopmupoBaHre Yy OOydYalOMIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKON JICSITEIIbHOCTH YENOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH IO3HAHHUS YEJIOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOUIECHHUS K HEeU, COOTIOICHUS ITUYECKUX
HOPM TPHU IPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIMIECHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUW B TOBCEAHEBHOM KU3HU IS
OLICHKH TOCJIEICTBUIA CBOEH JESITEIIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOILEn cpeie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHWE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpa3oBaHusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OOs3aTENbHBIM yUYE€OHBIM MNPEIMETOM, BXOISAIIUM B
COCTaB MpeaMeTHO# o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

Jlist m3ydenusi 6Moaoruu Ha 6a30BOM ypOBHE CpPEIHETo o0Iero oopa3oBaHus
orBoguTcs 68 yacoB: B 10 kmacce — 34 daca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 gac B He/1eI10).



COJEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUIECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOU KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOUW MPUPOIBI (HAOIIOIEHHE, SKCIIEPUMEHT, OMKUCAHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHncTpanum:

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

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

JlaGopaTopHblie U NpakTUH4YecKue padoThbl:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKuBblie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpauu:

Tabmuibl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HUY», «YPOBHU OpraHHU3aIlUN
YKUBOM IIPUPOIBI».

Oo6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOCHHE KJICTKH.

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

OyHKIMM BOABI U MHUHEpPAJIbHBIX BEIIECTB B KieTke. [logmepkanue
OCMOTHYECKOr0 OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHEe CBoilcTBa OenkoB. buonornyeckue
GbyHKIIUU OEIKOB.

depmenTtsl — Owuonormdeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
Otnmruus pepMEHTOB OT HEOPTAHUYECKUX KaTaIH3aTOPOB.



VYraeBoasl: MoHocaxapuabl  (TJIFOKO3a, pubo3a ©  Je30KCHUpud03a),
aucaxapuipl  (caxaposa, JaKTo3a) W noiMcaxapulibl  (Kpaxmal, TJIMKOTEH,
HeJuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuumu JunuaoB. CpaBHeHUe
YTJIE€BOOB, OEJKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaert — MoHOMeEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Gynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunasl PHK. AT®: ctpoenue u hyHKIIHIH.

[utonorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOIEHCTBUS
uzei u (akToB B HAYYHOM MO3HAHUHU. METO/IbI U3YyUCHHS KIETKH.

Knerka kak wnenoctHas >xuBasg cuctema. OOmme NpHU3HAKH KIIETOK:
3aMKHyTas HapykHas memOpana, moiiekyasl /IHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a Oeka.

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

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u QpyHkiuu. [{utomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapart ['ombmxw,
TM30COMBI. [107yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUM, TUIACTUIBL.
[Ipoucxoxknenne MUTOXOHApUM u TiacTua. Bunbl miactun. HememOpaHHbIC
OpPraHoOu/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. OYHKIMKM OPraHOUAO0B KJIETKU. BKIiltoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcnoOpT BELIECTB B KJIIETKE.

JdeMoHCTpaum:

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

Hnarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM IPUPOAEH.

Tabmupl u cxemsl: «llepuoanueckas TabnuLa XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHue MoJeKyJibl BoJb», «brocunTes 0enka», « CTpoeHrue MOJIEKyJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosexysibl
AT®», «CtpoeHne 3yKapuOTHYECKOW KIIETKW», «CTpoeHue KUBOTHOWU KIIETKW»,
«CTpoeHrEe pPACTUTENBbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sapa KIETKn», « Y IeBOAb, «JIMnuas».

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii MPOBEACHUS
HAOMIOICHUI, W3MEpPEHHUH, HKCIEPUMEHTOB, MHKpPONpPENapaThl PACTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaTIbHBIX KIETOK.



JlaGopaTopHble U MpaKTUYECKHEe PadOThI:

Jlabopatopuas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONW AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOEHHS KJIETOK pacTEHUH,
YKUBOTHBIX M OakTepuil MoJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. )KuzHeneATeIbHOCTh KJIETKH.

OOMeH BemecTB, WK MEeTa0oIU3M. ACCUMUIISIMS (TUTACTUYECKU OOMEH) H
JUCCUMUJIISIUSA (SHEPreTUUeCKUil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrUM B MOHUMAHUU
MeTabonu3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Posb dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUH SHEPTUHU B KIETKE.

®ortocunte3. CBeroBas U TeMHOBasg (a3bl (doTocuHTe3a. Peakuuu
dotocunteza. DpdexTuBHOCTh PoTOCUHTE3a. 3HAUCHUE (HOTOCHUHTE3A IS KU3HU
Ha 3emiie. BiausiHue ycnoBuil cpeabl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCHHTe3. XEeMOCUHTE3UPYIONINe OaKkTepuu. 3JHAUCHHE XEMOCHHTE3a JIJIs
YKU3HH Ha 3eMIe.

DHepreTuueckuii oOMeH B KjeTke. PaciernieHue BeecTB, BBIJCICHHE U
aKKyMYJIMpPOBAaHHE DSHEPruM B KJIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
['mukomu3. bpoxenne m ero Buabl. KucinopoaHoe OKHUCIEHHE, WM KJIETOYHOE
JIbIXaHUE. OkucnuTenbHOe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPIreTUICCKOro OOMEHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil nH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuaTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Otambl TpaHcisnuu. KoawpoBanue amuHOKUCIOT. Ponbs pubocoMm B
OouocuHTe3e Oenka.

Hexkiierounsie ¢popMmbl xu3HU — BUpYChl. UcTtopust oTkpeiTus Bupycos (. WM.
NBanoBckuit). OCOOEHHOCTM CTPOCHHMSI M JKM3HEHHOIO LHKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduiura yenoeka (BHY) — BozOyautens CITM/]a.
OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUs: BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunel nutanwsy, «Metabomuzm», «MUTOXOHAPUS,
«HepreTudyeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
oaxtepuodaray, «Pemmmkarus JTHK.



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

Tema 5. Pa3MHOKeHHe M1 HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHbl 1UKJ, WU JKU3HEHHBIM LUKI KiIeTku. MHTepdaza u Mutos.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Oop — KapHOTHIL
JlumionaHBI W TAIUIOMIHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUBI.
[{uTonornuyeckne OCHOBBI Pa3MHOKEHMS W  WHIAMBUAYAJIBHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetkn — muto3. Craaum murtosa. IIpoueccel, nmpoucxonsimue Ha
Pa3HbIX CTAAUIX MUTO3a. bHOTOrMYeCKui CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

@DopMbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroioe U moJjioBoe. Buasl Oecrionoro
Pa3MHOXKEHUA: JEJICHUE HaABOE, IIOYKOBAHUE OJHO- W MHOIOKJIETOYHBIX,
CIIOpO0Opa3oBaHuE, BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHHUpPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS CEJIEKIIUH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIUYHS OT OECTIOJIOTO.

Meiio3. Cragun Mmeiiosa. IIpoueccsl, nmpoucxondmuye Ha CTagusx Meiosa.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormyeckuii cMbicn U
3Ha4YeHUE Meno3a.

["ameTorenes — mpouecc 0Opa3oBaHUs MOJOBBIX KJIETOK Yy KUBOTHBIX.
[TonoBble kene3bl: CEMEHHMKM U sSIMYHUKUA. OOpa3oBaHHE W PA3BUTHE IOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHE3 U OBOIEHE3.
Oco0OeHHOCTH CTpOeHUsl SULEKIEeTOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
[TapTeHorenes.

WunuBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpHUOHANIBHOE  Ppa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIbI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: MPSAMOE, HEmpsMoe (IMUYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPraHMW3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOJICTBA.

Poct m pasButne pacreHuil. OHTOr€HE3 LBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHH, CTA/INM PA3BUTHSL.

JlemoncTpanum:

Tabmuubr u cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX pacTEeHUN», «BereratuBHOEe pa3sMHOXKEHUE
pacteHui», «Jlenenne kineTku Oaktepuity, «CTpOeHUE TIOJIOBBIX KIETOKY,
«Ctpoenue xpomocomb», «Kierounsiii uukmy, «Permmukamus JHK», «Mutosy,
«Menoszy», «IIpsmoe n HEenpsiMoe pa3BUTHEY, «['amMeToreHe3 y MIEKONUTAIOIIUX U
4enoBeka», «OCHOBHBIE CTA/IMM OHTOTE€HE3A.

OOopynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmaTo30H/1bl
MJICKOITATAIOWIETOY, «SHIeKIeTka MIeKonuTarmeroy, «KapuoknHes B KieTkax



KOpElIKa JIyKa», MarHuTHas MOJEJb-alIUInKauus «/leneHue KIeTKu», MOJIEIb
JHK, monens Metada3Hoit XpOMOCOMBI.

JlabopaTtopHble U npakTHYecKHe PadoThI:

JlabopaTtopHass pabota Ne 3. «HaOmiomeHue MuUTO3a B KJIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopaTtopHass pabora Ne 4. «/3yueHue CTpOEHHS MOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTax».

Tema 6. HacsieicTBEHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mctopus pa3Buths reHeTUKU. Poib nuronorun
U 3MOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiam poccHMCKUX M 3apyOeKHBIX
yu€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTHKH (THOPHI0JIOTHYECKUH,
LIUTOT€HETUYECKH, MOJEKYJISIpHO-TeHeTHUeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
MOHATHS. ['eHeTHYecKass CHMBOJIMKA, UCIIOJIb3yEeMasl B CXEMAaX CKPEIMBAHUMN.

3aKOHOMEPHOCTH HACJEJI0BAHMS NIPU3HAKOB, YCTaHOBIEHHBIE I'. MeHaenem.
MoHoruOpusiHoe CckpeluuBaHue. 3aKoH eAUHOooOpa3uss THOpPUAOB IEPBOTO
nokoneHnd. llpaBuno gOoMuHMpOBaHMs. 3aKOH pACIICIUICHHS ITPU3HAKOB.
['unote3a yncroTel ramet. [loyIHOE M HEMOTHOE JOMUHUPOBAHKE.

JurubpuaHoe  CKpelllMBaHMWE. 3aKOH  HE3aBHUCHMOIO  HAcJeJAOBAaHUSA
npusHakoB.  LluToreHeTnueckue - OCHOBBI ~ JAUTMOPUIHOIO  CKPEILMBAHUS.
AHanu3upyroniee ckpermuBanye. Mcnoap30Banne aHAIN3UPYIOIIErO CKPEIMBaHUs
JUTS ONIPEACIICHNsI TEHOTHUIA OCOOH.

CueruieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana mo
CLEIJICHHOMY HacCJEeJOBaHUIO T€HOB. HapylleHue crenieHus reHoB B pe3yJibTare
KPOCCHHIOBEpa.

XpOMOCOMHAas TEOPHUS HACIIEACTBEHHOCTH. | €eHETUUECKHNE KAPTHI.

['enetnka mosa. XpoMOCOMHOE OMNpeAeeHUE Moyia. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHsle M TreTeporameTHble opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

M3meHunBOCTh. BHUIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAs U HACIIEACTBEHHAS.
Ponb cpenpl B HeHacJIeJCTBCHHOM U3MCHUYHBOCTH. XapaKTepuCcTUKa
MOAU(PUKALMOHHON U3MEHUYUBOCTU. BaprallMOHHBIN psifi U BapuallMOHHAsT KpUBasl.
Hopma peakumu npusHaka. KosmuecTBEHHBIE M KayeCTBEHHBIE NPU3HAKKM U HX
HOopMa peakiuu. CBoMcTBa MOAU(UKAITMOHHON N3MEHYHNBOCTH.

HacnencTBenHasi, Wi TEHOTUIIMYECKas, H3MEHUYMBOCThb. KomOMHAaTHBHasA
U3MEHUYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOMU
M3MEHUYMBOCTU. MyTalmoHHasi U3BMEHUMBOCTh. Kitaccudukanust MmyTaluii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa u nmpuuuHbl MyTauuid. MytareHHbIE (DaKTOPBHI.
3aKOH TOMOJIOTMYECKUX PAIOB B HacieAcTBeHHOM n3menunBocty H. Y. BaBuiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YyeJIOBEKa: T€HEealOTMYECKNM, OJIM3HEIOBBIHM, IINTOIT€HETHYECKUHM, OMOXMMHUYECKUH,
MOJIEKYJISAPHO-TEHETUYECKHM. CoBpeMeHHOE ONpENIEIICHNE TE€HOTHIIA:
ITIOJJTHOTEHOMHOE€ CEKBEHUPOBAHNE, I'€HOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOIIBIO



[M[P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YeJIOBEKAa: T'€HHbIE OO0JE3HHU,
00JIe3HU C HACIEACTBEHHOM MPEApaCHOIOKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HHU.
Comartnueckue H reHeparthBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUUIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKOM
TEHETHKHU B MPEAOTBPAILICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JleMoHCTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabmuupt u  cxembl:  «MOHOTHOPUIHOE  CKpEIIMBAHME U €TI0
[UTOT€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTUYecKas
OCHOBa», «3aKOH  YHUCTOTBI  ramer»,  «JluruOpugHoe  CKpEIIMBaHUEY,
«lluTonornyeckne  OCHOBBI  JUTHOPUIAHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3auMozeicTBie aIeNbHBIX TE€HOB», «l'€HeTHYecKne KapThl pPACTCHUH,
JKUBOTHBIX W YEJIOBEKa», «l'eHeTMka mosa», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIUIECHHOTO ¢ mnoyiom», «Kapuotumbel dyenoBeka uW KUBOTHBIX», «Bumsl
W3MEHYUBOCTHY, «MoaudukanuonHas W3MEHUYUMBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpymni KpoBu», « MyTarimoHHasi U3AMEHUYHUBOCTHY.

O6opynoBanue: MojaeNu-ammIuKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe nmomuuupoBaHuey, «JlurnbpunHoe ckpenBanue», «llepekpéct
XpPOMOCOM», MHKPOCKOI M MHUKporpemnapat «Jlpo3oduna» (Hopma, MyTaluu
(bopMBI KPBUIBEB U OKPACKH Telia), repoapuid «I"opox moCeBHOM.

JlaGopaTopHblie 1 NpakTHYeCKHE padoThI:

Jlabopatopnas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUAHOTO CKpEUIMBaHus Y Ap030(P Uikl Ha TOTOBBIX MUKpOTIpenapaTaxy.

JlaGoparopHas pabota Ne 6. «M3yyenne MoaupuKaliMOHHON U3MEHUUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsAZIa U BApUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTanuid y Ipo30(uiabl Ha TOTOBBIX
MUKpoIpenapaTax.

[Ipaktuueckass pabora Ne 2. «CocraBieHHEe UM aHAJIU3 POJOCIOBHBIX
YEJIOBEK.

Tema 7. Cenekuusi opranuzmMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOIECC. 3apOKICHUE CEJICKIUU U JOMECTHUKAIIUS.
Yuenue H. W. BaBumoBa 0 T1eHTpax TMPOUCXOXKIACHUS U MHOT000Opa3us
KYJbTYpHBIX pacTeHui. LIeHTpbl MPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
nopoja, mTaMm.

CoBpeMeHHbIE METOIbI CeNeKIuU. MaccoBbId M MHANBUAYAIbHBIN OTOOPHI B
CEJIEKIIMM pacTeHUW U KUBOTHBIX. OlLIEHKAa 3KcTephepa. bIu3KopocTBEHHOE
cKkpeniuBanue — HUHOpuAMHT. Ywucras nuHusa. CKpeluBaHUE YHCTHIX JIMHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHWE — ayTOPUIAMHT.
Otnanéunas tuOpuamsanus u €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
MOJyYCHUE TOJMUILIONAO0B. JIOCTHKEHHUS CENEKIMM PACTEHHUM, »KUBOTHBIX U
MHKPOOPTaHU3MOB.



brorexHoIOrHag Kak OTpacib HNPOU3BOACTBA. ['e€HHAas MH)KEHEpHs. OTallbl
co3nanuss pexomOumHanTHOM J[HK wu Tpancrennsix opranusmoB. Krertounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAJIBHOE PAa3MHOXKEHUE PACTEHUM.
KiioHupoBaHue BBICOKOIPOAYKTUBHBIX  CEIBCKOXO3SMCTBEHHBIX OPTaHU3MOB.

Okojoruueckue W dTtudyeckue  npoosnembl. MO - reHetruyecku
MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. WM. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuubl 1 cxembl: kKapta «lleHTpbl MPOUCXOXKAECHUS U MHOTOOOpasus
KYJbTYPHBIX pacTenuit», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuity, «Otnanénnas rudpuanzanusy, «Padotsl akagemuka M. @. MIBaHoBay,
«Ilomumnongus», «OObEeKThl OHOTEXHOJMOTHM», «KileTouHblE KYyJIbTYpbl H
KJIIOHUPOBaHKE», « KOHCTpyupOBaHUE U IEPEHOC T'€HOB, XPOMOCOM).

ObopynoBaHue: MyJISKU TUI0I0B U KOPHETIJIONOB TUKHUX (POPM U KYJIbTYpPHBIX
COpPTOB pacTeHuii, repOapuil «CenbCKOX035MCTBEHHBIE PACTEHUSD.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOJBI M JOCTHKEHHS CEIEKIMH PAacTeHUH WU
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHILINIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  y4aCTOK, B TEIJUYHOE XO34WCTBO, J1aOOpaTOpHIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAST OHOJIOT M.

[TpennochblIKu BO3HUKHOBEHMSI 3BOJIIOLIMOHHOW TEOpPUH. OBOJIIOLUOHHAS
Teopusi U1 €€ MecTo B OMoNOrvM. BrnusiHue 3BONIONMOHHON Teopuu Ha pa3BUTHE
OMOJIOTUH U APYTHUX HAYK.

CBuzerensctBa HBoMONUU. [lameoHTONOrMYECKHE: TOCIIEI0BATEIBHOCTD
NOSIBJICHHST BHUJOB B MaJICOHTOJIOTMUYECKON JIETOMHMCH, MEPEXOJHbIE (DOPMBIL.
buoreorpadudeckue: cxoncTBo U paznuuue GayH u Ghaop MaTEPUKOB U OCTPOBOB.

DOMOpHOJIOTMYECKHE: CXOACTBA M pa3nuyusi SMOPHUOHOB pPa3HbIX BHUJOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTHYHBIC, aHAJIOTHYHBIC,
pyIMMEHTapHbIE OpTraHbl, aTaBU3MbI. MOIEKYISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpraHK3MOB.

OpomtonmonHas Tteopus Y. JlapBuna. [lpeanoceliky BO3HHMKHOBEHUS
JapBUHM3MaA. J[BWKyIlME CHJIbI 3BOJIOLMU BHUIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAS] U3MEHUYHUBOCTb,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3BooLud (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkposomonus. [Tonynsnus Kak equHUIA BUIA U BOJIOLUY.



JBrokymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B mpupoje. MyTalloHHbIN
IpoLecC M KOMOMHATHBHAs W3MEHYUBOCTH. [lOmynsiMOHHBIE BOJHBI U JIpeud
reHoB. M30I1us 1 MUTpanus.

EcrectBennbiii oTOOp — HampaBisoomui (HakTop SBOIOIUUA. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOMIONUU. [Ipumepsl
IIPUCIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIHOATANTALUH.

Bun wu BumooOpazoBanue. Kpurepum Buga. OcHoOBHbIE  (QOpPMBI
BUJI000pa30BaHus: reorpaduueckoe, YKOJI0rHIeCKOe.

MakposBomorusi. PopMbl  ABONIONUU:  (uileTUYECKas, JUBEpreHTHas,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOTIOLUN.

[IpoucxoxieHrne OT HecleUUaTu3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHas paguarus.

JlemoncTpanum:

[Toptpetsl: K. JIunueit, XK. b. Jlamapk, Y. lapsun, B. O. Kopanesckuii, K.
M. bap, O. I'ekkens, ®. Mroiutep, A. H. CeBeprios.

Tabnuup! U cxembl: «Pa3BuTHE OpraHMYecKOro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyliecTBoBaHue», «EcrecTBeHHBIH 0TOOp», «MHOroobpasue cOpToB pacTeHHID,
«MHoroo6pasue  TOpOA  KUBOTHBIXY, «llonmynsaunmy»,  «MyranuoHHas
U3MEHUYHUBOCTH», «Apomopdo3b», «Waumoamantauum», «OOmas aereHepauus»,
«/IBmxymue cunbel 3Bomouuny, «Kapra-cxema wmapmpyra myremectBuas Y.
Hapsunay», «bopbba 3a cymiecTBoBaHue», «lIpucmoco6iIeHHOCT, OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHYECKOE BU00OPAa30BAHUE.

OOopyioBaHHE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsiH, KosuieKusi «[Ipumepsl 3alIUTHBIX MPUCTIOCOOJIEHUN y
KUBOTHBIX», MOJENb «OCHOBHBIE HAINpaBICHUS IBOJIIOIUNY, 00BbEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpaduyeckas kapra wmupa, KoJuleKiusa «@DOpPMBI COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX U pacTeHWil», wMojenb ammiukanus «llepexpéct
XpOMOCOM», BJaxHble Tmpemnaparbl «Pa3zButme Hacekomoro», «Pa3Burue
JSATYIIKWY, MUKponpenapat «Jlpo3odunay (Hopma, MmyTtanuu GOpMbI KPBUILEB U
OKpacKH TeJa).

JlaGopaTopHblie M NpakTHYeCKUE PadoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHJIOB IO MOP(}OIOTHUECKOMY
KPUTEPUIO».

JlabGopaTtopHas pabdota Ne 2. «Onucanue mpucmocoOJIEHHOCTH OpTraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHMe U Pa3BUTHE )KU3HU HA 3emuie.

JlonaydHble TpPEACTABICHUS O 3apOXKICHUM XW3HU. HayuHble rUnoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 M MaHCIepMusi. XUMHUYecKas
3BOJIIOLINA. AOUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB U3 HEOPraHWYEeCKUX.
OKCHepUMEHTAIBHOE MOATBEPKICHNE XUMHUUYECKON 3BOoIoLMK. HadanbHble 3Tarbl



ouosiornyeckor sposoruu. ['mnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. llepBbie KIETKM W HX SBOJIOLMUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mepuojbl: KEeMOPUHCKUH,
OPAOBUKCKHUH, CHLITYPUMNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so301ickas spa u €€ nepuoIbl: TPHACOBBIM, IOPCKUM, MEJTOBOM.

KaiiHo30Mickas 3pa W €€ mNepuoAbl: MaJCOTCHOBBIM, HEOTECHOBBIN,
AHTPOIOTEHOBBIN.

XapakTepucTKa KJIMMaTa U TeoJOrMYecKuX mnpoieccoB. OCHOBHBIE JITaIlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [T0siBIIEHME, pacliBET U BBIMUPAHUE TPYII KUBBIX OPTraHU3MOB.

CucremMa OpPraHM4YecKOTO MHpa Kak OTpaxeHue 3Boyronuu. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIIOJIOTUA KaK Hayka. Pa3Butre mpeacTaBiIECHUN O
IIPOUCXOKJICHUHN 4elloBeKa. Mertonsl u3ydeHus aHTpororenesa. CxonacrBa u
Pa3JIN4ns YEJIOBEKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBwxkymue  cuiabl  (pakTopbl)  aHTpONOTreHe3a. Hacnencrsennas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOmecTBEHHbI o00pa3 KU3HH,
M3TOTOBJICHUE OPYJIUI TPyZAa, MBIIICHHE, PEYb.

OCHOBHBIE CTAIMM U BETBH JBOJIIOLMU YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymensli, YenoBek mnpsaMoxondammii, YenoBek HeaHaepTtanbckuii, Yenosek
pasymHbIil. Haxoaku HMCKOmMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIacThb
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHS.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMJHas  (PKBATOpUalibHAs),  MOHTOJOUIHAsS
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIEHHOCTH  MpEJCTaBUTEEH
YEJIOBEYECKUX pac K YCIOBHUAM CYIIECTBOBAaHMs. EIMHCTBO 4YEIOBEUECKHX pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, 4.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHoBeHne ConHEUHOH cucTeMbl», «Pa3Buthe
opraHuueckoro mupa», «PacturenpHas kietka», <OKuUBOTHas  KJIETKay,
«IIpokapunornueckas kieTtka», «COBPEMEHHAs CHCTEMA OPraHUYECKOTrO MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsH», «OCHOBHbIE MeCTa TMAJCOHTOJOTHYECKHMX HAXOIOK  TMPEAKOB
COBPEMEHHOI'0 4eJIOBEKa», «/lpeBHenmme moan», «/lpeBHue monm», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BeUeCKue pacoh».

O6opynoBanue:  mynsiku — «lIpoucxoxknaeHue — dyenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTadblld, KPOMAaHbOHLA), CIEHOKH WIH
U300paKeHHs] KaMEHHBIX OpYAHMH MEpPBOOBITHOTO YeJIOBEeKa (KaMHH-UOMIEPHI,



pyomna, ckpebiia), TEOXpOHOJOTHYeCKas Ta0iuna, KouleKuus «DopMel
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX M PACTEHUI».

JlabopaTtopHblie U npakTHYecKHe padoThbI:

[Ipaktuueckast padota Ne 1. «M3yyeHue UCKOMaeMbIX OCTaTKOB PACTEHUU U
YKABOTHBIX B KOJIJICKIIUSX).

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

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MeToabl SKOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxkonornueckue (akropel. Kiaccudukanusa skonorudyeckux (HakTOpoOB:
abuoTHueckue, OHOTUYECKHME U aHTpONOreHHble. JlelcTBUE HKOJIOTMYECKUX
(akTOpOB Ha OPraHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEpHOAN3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHLHUsI, XUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepanus,
MyTyaju3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M,
HEeUTpaiu3M. 3HaueHHE OMOTHYECKUMX B3aUMOJEHCTBUW [UJIsl CYILIECTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IOKA3aTENH
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4uCcIEHHOCTH MOMYJISLUN U €€ Perysusl.

JlemoHncTpanum:

[Toptpetsi: A. 'ymbGonbar, K. @. Pynbe, O. ['ekkenp.

Tabmunpl u cxembl: kapTa «[Ipuponusie 30Hb1 3emun», «Cpeasl oOUTaHUs
opranuzmoBy», «®Potonepuoausm», «llonymsauun», «3aKOHOMEPHOCTH poOCTa
YUCJIIEHHOCTU NOMYJISUUU UHPY30puu-Tyhenbkny, «llumiesbie nenm».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopHas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH PacTeHUN W3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha poCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTrueckast padota Ne 2. «IloacuéT MIOTHOCTH MOMYJISILIUI pa3HBIX BUIOB
pacTeHu».

Tema 4. CooO1ecTBa ¥ IKOJI0rH4eCKHE CUCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckass (mumieBas). Buasl-momuHanTtel. CBsizu B
OMOLIEHO3E.



Dkosiornueckue cuctembl (dkocucreMsbl). [loHsaTHe 00 »sKocucTemMe W
ounoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTBl 3KOCUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (muieBble) YPOBHU OKOCHUCTEMBI. [luieBpie LeNMU U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
nupamMubl: TPOAYKUHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOWYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIecCHs.

[IpupogHbIe PKOCUCTEMBI. DKOCHCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOIO
WM IIAPOKOJIMCTBEHHOTO Jieca.

AHTpONIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycTOMYMBOCTH »dKocucTeM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYeckoe paBHOBecM€ M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB U GMOr€0OXMMUYECKUE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE H3MEHEHUs B Ouocdepe.
['1o6anbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
O6ropa3zHoo0Opasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
YOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJib30BaHue. JlocTkeHus
OMOJIOTMHU U OXpaHa NPUPOJIbI.

JlemoHncTpanum:

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

Tabmunpl u cxemsl: «llumieBsie nenun», «bHOIEHO3: cOCTaB M CTPYKTYpay,
«IIpuponnbie cooOrmiecTBay, «llemu mmTanmsy, «IKoJoTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOTUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneHo3s Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOTEHHBIE  BO3JICUCTBUS HAa HpUpPOAY», «Baxueumme HCTOUYHHKH
3arpsi3HEHMsI BO3JlyXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIasi coCTaBisSIOMIAs
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
paIMoOaKTUBHOIO 3arpsi3HeHus Ouocdepnl», «OO0mas cTpykTypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyroBopot yrinepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

ObopynoBanue: Mojenb-anmianKanus «TUIUUHbIe OHOLEHO3bI», Trepbapuit
«PacTtutenbHble coo0IIecTBaY, Koyuiekuuu «buoiienos», « Bpenurenu BaxxHeHImux
CEJIbCKOXO3SIICTBEHHBIX  KYJIbTYp», TepOapuu M KOJUJICKIMM pAcTeHUH W
YKUBOTHBIX, MPUHALICKAIINE K PA3HBIM 3KOJOTMYECKUM TIPYIIAM OJHOTO BH[A,
Kpacnasa knura Poccuiickoii ®enepaunu, Hu300paKeHUs OXpPaHSAEMbIX BHUIOB
PaCTeHUN U )KUBOTHBIX.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolMMHUCSA TNpOrpaMM cpefaHero oOumiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
M CaMOONpPEACICHUIO, HaJIW4We MOTHUBAllMU K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANpPABICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, NPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYHWE HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTH KUSHCHHBIC TUTAHBI.

JInuHOCTHBIE pe3yibTaThl OCBOCHUS mpeameTra «buojaorus» AOCTUTalOTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JIEATEIHBHOCTH B COOTBETCTBUHM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIleCCaM CaMOIIO3HAHHUS, CAaMOBOCIIUTAHHS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TO3UIIMU JIMYHOCTH, MATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OEPEKHOTO OTHOUIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIASAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYXKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOITUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IICHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIIMPEHHE KU3HEHHOIO
ONBITA M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yUJaOIMIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBa)KCHUE
3aKOHa W MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPUYECKOM JAEATEIBHOCTA IMPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEIMIEHWN y4eOHBIX W TO3HABATENIbHBIX 3a/]a4, BHITIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMU YOCKICHUSIMHU, KyJIbTYPHBIMH IIEHHOCTSMH U
COLIMAJIBHBIM OJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B HPOLIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHbIX, TO3HABATEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOIO
OTHOILICHHSI K MHEHHUIO OIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTbH K TYMaHUTAPHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(OpMUPOBAHHOCTb pOCCUCKOMN IPaXKIaHCKON UJICHTUYHOCTH,
NaTpUOTHU3MA, YBAXKEHHUS K CBOEMY HApOJy, UYBCTBA OTBETCTBEHHOCTH IEpe.
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK WU KYJIBTYpY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MIPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPUPOJIBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJIEHUE H
pa3BuTHE OMOJOTMM, TMOHMMAaHUS 3HAYEHUA OWOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYSCH HA MOPATHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEISAM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauKusIMu Hapo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILIEHUI;

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

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOIMOHAJILHOIO 0JIaronoJay4Yns:



NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(310poBO€  TWHUTaHHWE, COONIOJEHHME TUTHEHUYECKUX TPaBHWJI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peErysapHas Quznueckas
aKTUBHOCTb), OEpEkKHOTr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsIX, YTPOKAIOIIHUX 3JOPOBbIO U KU3HU JIFOACH;

OCO3HAHUE TOCIEICTBUI U HENPHUATHUS BPEAHBIX NMPUBBIUEK (YIMOTpEOICHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Y, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYI0II00uE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKOW M COLMAIBHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

HWHTEpEC K pa3InyHbIM cdepaMm NpodhecCHOHANIBHON ACSITEIBHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  peaaru30BbIBATh
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) 3K0JI0THYECKOT0 BOCITUTAHUS:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYKaIOIIEH CPEIbl;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJI30BaTh MPUOOpPETaEMble TPH HW3YYCHUU OHOJIOTHH
3HAHWST W yMEHUS TPU PEIICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIBLHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HalpaBJICHHBIX Ha COXPaHEHHWE pPABHOBECHS B DKOCHUCTEMaxX, OXpaHy BHJIOB,
AKOCHUCTEM, OrOChephl);

AKTUBHOE  HENpUIATUE JCUCTBUM, NPUHOCIIIMX BpEd  OKPYXKaKOLIEH
MPUPOTHON Cpejie, YMEHHE MPOTHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHUYCCKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO IKOJIOTHYECKOTO MBIIUICHHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HAIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUUECKOMN NIEITENBHOCTH dKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:



c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKHW M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKON KYJIBTYpbl Kak CpelCcTBa
B3aMMOJICUCTBUS MEXY JIIOABMHU U TTO3HAHUS MUPA;

NOHUMaHUE Ccrneuu@uKkd OHOJIOTUM Kak HayKd, OCO3HaHUs €€ poJu B
(GbOopMUPOBaHNN PAIMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU ILIEIOCTHOTO
NPEJCTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE MPUPOJbI, YeJOBEKa U
oOIIeCTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEW M pPEHICHUH MpoOeM
COXpaHEHUs IPUPOAHOTO PABHOBECHUS,

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMU JAJiIi COBPEMEHHOW IMBHIIM3ALINU:
o0ecriedyeHrss HOBOTO YpPOBHSI Pa3BUTUS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEelIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOAIBHBIX 3KOJOTMYECKUX MPOOJIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIbHOMY
MCIIOJb30BAaHUIO TPHUPOJHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OWOJOTMYECKUX 3HAHUH B LEAX
NOBBILIEHUSI OO0IIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHUpyeMOit
IPU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4yaeMmble 3HaHMs MJi1 aHajuu3a u
OOBSICHEHMSI SIBICHUM OKPYKArOIIEro MUpPa M MPOUCXOAAIINX B HEM U3MEHEHUH,
yMEHHE JeNlaTh OOOCHOBAHHBIC 3aKIIOUYECHHUS Ha OCHOBE HAaydHBIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJOTMYECKHE 3HAHUS IS
pelieHust IpoOJieM B peabHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3oBaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAaHMWA MO OWOJIOTHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHUSI yueOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAaYMMble i (OPMHPOBAHUS MHUPOBO33PEHUS OOydYaIOMIMXCA
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAyYHBIC TOHATHS, OTPAKAIOITUE
IIEJIOCTHOCTh HAyYHOW KapTHHBl MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, YHEpPrusi, SABJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIN (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccieoBaHue,  HaONOJIeHHe,  HU3MEpPEeHHE,  OKCIEPUMEHT U APYIHx),



YHUBCPCAJILHBIC y‘IC6HBIC I[CﬁCTBPI)I (HOSHaBaTGJIBHI)IG, KOMMYHHUKATUBHEIC,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue (GYyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOy4YaloIMXCca, CIOCOOHOCTH
o0yJaromuxcs UCTIOJIb30BATh OCBOCHHBIE MEXTUCIUIIIIMHAPHBIE,

MHUPOBO33pPEHYECKHE 3HAHUS W  YHUBEpPCAIbHbIE Yy4yeOHbIE JCHCTBHS B
MO3HABATEJILHON 1 COIMAIbHON MPAKTHKE.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHUBEpPCATbHBIMH Y4eOHbIMU NMO3HABATEJbHBIMH
NeUCTBUSMMU:

1) 6a30BbIe JJOrHYECKHE AeiiCTBUSI:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJB30BaTh TIPU OCBOCHHMHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TOHATHH (BBIICTATh UX XapaKTEPHbIEC MPU3HAKH, YCTAaHABINBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTpEeNeNATh LEeIU JACATEIbHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUU HX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABIICHHBIMH ICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TIOHATHUS SISl 0OBSICHEHUS (PaKTOB M SIBIICHUM
YKWBOW MPUPOJIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyKTHUBHBIC, IIO
aHAJIOTUM), BBIABJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTPHUBACMbBIX
SBJICHUAX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSTH CXEMHO-MOJICILHEIC CpencTBa TUIST TIPEICTABIICHUS
CYIIIECTBCHHBIX CBSI3€l M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a
TaK)K€  TMPOTUBOPEUMU  PaA3HOTO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMAITMOHHBIX HCTOYHHKAX;

pa3pabaThiBaTh IJIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHaIbHBIX ¥ HEMAaTePHUATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHMBATh COOTBETCTBHE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIICICTBUI ACATCILHOCTH,

KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 6a30BbIE MCCJIEI0OBATEIbCKHE IeHCTBHS:

BJIAJICTh HABBIKAMH y4eOHO-HCCIICOBATEIBCKON U MMPOCKTHOM JESITEIHHOCTH,
HAaBBIKAMH  paspernieHus: MpoOJieM, CIOCOOHOCTBIO W TOTOBHOCTHIO K
CaMOCTOSITETbHOMY TTOMCKY METOJIOB PEIIEHUS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO
Pa3IMYHBIX METOOB MO3HAHMS;

WCIIOJIB30BATh PA3IMYHBIE BUILI JACSITEIBHOCTA IO TOJYyYEHUIO HOBOTO
3HAHWS, €T0 HWHTEPHpPETalNH, MNPeoOpa3OoBaHUI0 W TNPUMEHEHHIO B y4eOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YI€OHBIX U COIMATBHBIX TIPOEKTOB;



(opMUpPOBAaTh HAYYHBIM TUI MBILIUICHUS, BIAJETh HAYYHONU TEPMUHOJIOTHEH,
KIIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh U (HOpMyIHpPOBaTH COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
NESATEIIbHOCTH U KU3HEHHBIX CUTYyalUsIX;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3a4ady,
BBIIBUTaTh TUINOTE3Y €€ pEeLICHMs, HaXOAWTh apryMEHThl I J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAJIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHIeHHWs 3aJadd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYULIECTBJISITh LEJECHANPABICHHBIA TMMOUCK IEPEHOCa CPEACTB U CIIOCOOOB
NENCTBUS B MPO(ECCUOHANBHYIO CPENY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEICSATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TMpeJiaraTh OPUTHHANBHBIC MOIXOABI M PEIICHHUS,
CTaBUTh NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabdora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MH(POPMAINK (TEKCTE Y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM Mpe/ICTaBICHUSI, KPUTUUECKU OLIEHUBATh
e€ I0CTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATH Pa3IMYHBIE METOABI MPU TIOUCKE U
otbope Ouosorndeckoi MHMOpMaIUKU, HEOOXOAUMOM JJIsi BHIOJHEHUSI YUEOHBIX
3azay;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIb30BAaHUS Pa3IMUHbIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TMpEACTaBICHUS
ounonornyeckoi nHpopmarmu (cxembl, TpadUuKu, TUArpaMMBbl, TAOIHIIbI, PUCYHKA
H Ipyroe);

UCIIONIb30BaTh HAyYHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Ovonornyeckod HMHPOpMaLME: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUEe U
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONBb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJaJE€Th  HABbIKAMU  pPAclO3HAaBaHWA U 3allUThl  HMH(pOpMaLMH,
MH(POPMaILMOHHON 0€3011aCHOCTH JIUYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH A€liCTBUSIMM:

1) obmenme:



OCYUIIECTBJISATh KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JMCKYCCHH IO CYIIECTBY O0OCYXJaemMoil TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTEIIBHO BBINOJIHEHUS MpeIaraeMon
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIMN APYIUX YYaCTHHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOaJlbHbIE CpEACTBAa OOIICHMS, IOHMMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalWH,
YMETb CMATYATh KOH(M)IUKTHI U BECTH MIEPErOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS M B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOppPEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPHU PEIICHUN Y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX AEMCTBHM € y4éToM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

OPUHUMATh L[EJIA  COBMECTHOM  JE€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOErO BKJAJAa M KAXKIOTO Y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLIEHUBaTh MJIEU C TMO3ULIHMH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHUIIMATHUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTHYECKHE 3HAHUS U BBIABICHUS MpOOJIEeM M HX
pelleHus B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIeBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHUCTBUSIX M MOCTYIKaxX MO OTHOUIEHHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIIATH
po0JIeMBbI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEILHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJIATh IUJIaH pEIIeHHUs NpodsiieMbl € Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TPEIITOYTCHHIA;

JaBaTh OLEHKY HOBBIM CUTYalLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;



JieNlaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBAThH €ro, OpaTh OTBETCTBEHHOCTh
3a pelIcHuE;

OILICHUBATh IPHOOPETEHHBIN OIIBIT,

CIOCOOCTBOBATh (DOPMUPOBAHUIO W TPOSBJICHUIO MIUPOKOW SPYAMIIMU B
pasHbIX 00JacTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOW 00OPa30BaTENIBHBIA |
KYJbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYyaIlMsIM, BHOCHTb KOPPEKTHBBI B JEATCIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJILTATOB IICIISM;

BJIaJICTh ~ HaBBIKAMHM  IIO3HABATEIbHOH  peieKCMM  KaK  OCO3HAHUS
COBEpIIIACMBIX JCHCTBHH M MBICIUTCIBHBIX IIPOIECCOB, WX pE3YJIBTaTOB M
OCHOBAHUH, MCIOJIb30BaTh MPUEMBI PEIICKCHM I OICHKH CHUTYaIllMH, BBIOOpa
BEPHOI'O PEILICHUS;

yYMETh OIICHWBAaTh PHCKH W CBOCBPEMCHHO NPHUHUMATH PEIIEHUS M0 HX
CHIDKEHHUIO;

IPUHAMATh MOTHUBBI WM apryMEHThl JPYTHX IPH aHaJu3e pPe3ybTaToOB
JCSATCIIBHOCTH;

3) npuHsATHE CeOs M APYTUX:

IPUHUMATH CeOsI, TOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHUBBI W apTryMEHTHl JPYTHX IPH aHAU3e pPe3yIbTaToOB
JCSATCIIBHOCTH;

npHU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OIIUOKH;

pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MUP C TTO3UITUH JIPYTOr0 YEIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarbl OcBOeHHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera « buonorusp
HAy4YHBIC 3HAHUSA, YMEHUS U CHOCOOBI IEHCTBUN TIO OCBOCHHUIO, HHTEPIIPETALIUN U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJTYYEHHIO HOBOTO 3HaHUS U
OPUMEHEHUIO 3HAHUM B Pa3jMuYHBIX y4eOHBIX CUTYallUsX, a TaKkKe B peaslbHbIX
KU3HEHHBIX CUTYallUsiX, CBSA3aHHBIX C Ouonormeil. B mporpamme mpenMeTHbie
pe3yabTaThl MPEACTABICHBI [0 TOAaM O0yUEHHUS.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mpeamera «buonorus» ¢ 10
Kjacce NOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAayYHOM KapTHHBI MUpPAa M HAYYHOI'O MMPOBO33PEHMS, O BKIJIAJE POCCUHCKUX U
3apyOeXHBIX Yy4YEHBIX-OMOJOTOB B pa3BUTHE OHOJOTUH, (YHKIIMOHATIHLHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pElIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHME PACKPBIBaTh COJAEPKAHWE OWOJIOTMYECKUX TEPMHMHOB M TOHATHUIL:
KU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMEH BEUIECTB M IpeBpallleHue
HHEPrUM), TOMEOCTa3 (CaMOpEryJIsLMsl), YPOBHEBAsI OPTaHU3ALNS JKUBBIX CUCTEM,



CaMOBOCHPOU3BEICHHE (PEMPOYKIIMSA), HACIEACTBEHHOCTh, U3MEHYHBOCTD, POCT U
pa3BUTHE;

yMEHHE H3JIaraTh OWOJIOTMYECKHE TEOpUHU (KJIETOYHAsA, XpOMOCOMHas,
MyTallMOHHAs, IIEHTpaJibHasg JOrMa MOJIKYJIApHON Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yueHus (o 1ieHTpax MHOrooOpasus u
MIPOUCXOXKJIEHUS KyIbTYpHBIX pactenuit H. M. BaBuiioBa), onpenenarb rpaHULibl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, IIPOIIECCOB W SIBIICHWI, OpraHU3alus U IPOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEX]y HCCIEIyEeMbIMH BEJIMYMHAMH, OOBSICHEHHE IMOJTYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHA BEILIECTB M MPEBpPALICHUS SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUIACTUYECKOTO W SHEPreTHYecKoro OOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUIOZIOTBOPEHMS, PA3MHOXKECHMS, HWHAUBUAYAJIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSICHEHUS OMOJOTHYECKHX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELIEHWUN B MOBCEIHEBHOU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM IPaMOTHOIO MOBEJCHUS B OKPYKaroLIei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOMU OHoJIOrNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOTIOIH30BAHNUS;

YMEHUE pellaTh 3JIEMEHTApHblE TE€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPUIIHOE CKpEIlMBAaHUE, CLEIJICHHOE HacJelI0BaHUE, COCTaBIISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHUS NJIsl MpEICKa3aHHsl HacleOBaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JIA0OpATOpHbIE M MpakTUYecKue padoThl, COOII0IATh
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHUYECKH OIEHUBaTh U HUHTEPIPETHUPOBAThH HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMALIMK, HAYYHO-TIOMYJISIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
0000111ast OMOJIOTMYECKYI0 MH(POPMALIMIO U3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

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



c(hOpMHUPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMM COBPEMEHHOH €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHMPOBO33PEHHS, O BKJIAJE POCCUHUCKUX U
3apyOeXKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/a4;

YMEHUE PACKpbIBATh COJEpkKAaHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHUM:
BUJI, TIOMYJISALUSA, TeHO(OHA, IBOTIONUS, ABIKYIINUE CUJIbI ((haKTOPHI) IBOJIOLNUH,
MPUCTIOCOOICHHOCTh OPTaHMW3MOB, BHI000pa30BaHME, JKOJIOTHYECKHE (DAKTOPHI,
HPKOCUCTEMA, TMPOAYLUEHTbI, KOHCYMEHTBI, PEAYyUEHThl, UEeNu MUTaHus,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpPHH (SBOMIONMOHHAs Teopus Y.
JlapBuHa, CHHTETWYECKash TEOPHs SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apogapiieBoro cxonacrtea K. M. bapa, uepenoBaHusi rjaaBHbIX HallpaBiICHUN H
nyteit spomoruu A. H. CeeprioBa, yuenuss o ouocepe B. 1. Bepnaackoro),
OTIPEIENISTh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

YMEHUE BIIAJIETh METOJIJAMUA HAYYHOTO IMO3HAHMS B OMOJIOTUU: HAOIIOIEHHE U
OTMKCaHUE >KUBBIX CHUCTEM, MPOIIECCOB U SBIICHWH, OpraHU3allis M IMPOBEICHUE
OMOJIOTMYECKOTO  AOKCIEPUMEHTAa,  BBIJBWKEHUE  TUIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEX]ly MCCIIECyeMbIMH BEJIMYMHAMU, OOBICHEHHE IMOITYYECHHBIX
pE3yNIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPUM W 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE TPU3HAKH CTPOSHUS OHOJIOTUYECKUX
OOBEKTOB: BUJOB, TMOMYJALUUNA, TMPOAYLIEHTOB, KOHCYMEHTOB, pEIyLIEHTOB,
OMOreoleHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOTHUECKHX (DAaKTOPOB Ha OPTraHU3MBI, MEpeHoca
BEIIECTB W TIOTOKAa DHEPTMH B JKOCHCTEMaX, AHTPOTNOTCHHBIX HW3MEHEHUU B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OHMOr€OXMMHUYECKHX
IIUKJIOB B OMocdepe;

YMEHHE TPUMEHSTh MOJyUYEHHBIC 3HAHUS I OOBSICHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUU, JJI NPUHATUSA NMPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIKX JII0/IeH, COOIOIEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPYKaIOLIei
OPUPOJIHON cpene, MOHUMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOM OMOJIOTHH JIJIsl pAllMOHATLHOTO MPUPOOIIOIb30BAHNUS;

YMEHHE PeIaTh dJIEMEHTapHbIe OMOJIOTUYECKUE 3a/1au, COCTABISATH CXEMBI
MEepPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTaHUSA);

YMEHHE BBIMOJHATH J1a0OPATOPHBIE M MPAKTHUECKHE PadOThl, COOIIOAATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKH OIEHUBATb M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUSA U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOpPMAIIMU, HAYYHO-TIOMYJISIPHbIE



MaTepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHME  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCHMEHHBIE M YCTHBIE COOOIICHHUS,
0000111ast GMOJIOTHUECKYI0 MH(POPMALIMIO U3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN arnmapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB H TeM nudpoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (udpp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubnunoreka LIOK
! buonoris kak Hayka 2 05 https://m.edsoo.ru/7f41¢292
2 JKuBnle cucTEMBI M KX OpraHu3alys 1 bubmorexa [JOK
P . https://m.edsoo.ru/7f41¢292
. bubmuoreka [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
4 IKH3HENATETLHOCTE KITKH 6 https://m.edsoo.ru/7f41¢292
Pa3smHOXeHUe 1 MHANBUAYAIBHOE pa3BUTHE bu6nunorexa LIOK
5 5 1
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U N3MEHYHUBOCTD 3 15 bubmmoreka IIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3MoB. OCHOBBI 3 bubmmnoreka HOK
OHMOTEXHOIOTHH https://m.edso0.ru/7f41¢c292
bubnmorexa LIOK
P 1
8 C3CPBHOE BpeMA https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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
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https://m.edsoo.ru/7f41c292

11 KJIACC

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



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

IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosanuyecTBO 4acoB 1eKTPOHHbIE HUcnoab3oBanue
No Fena vooxa o . uHPpoBbIe o0opynoBaHus
/i Yp Beero OﬁﬂTp‘)ﬂbﬂble pﬁaKanecmle 06pa3oBaTeNLHbIe 00pa3oBaTeILHOIO
padoThI padoThI pecypen HeHTpa
«Touka pocra»
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bl TO3HAHUS KUBOW IPUPOIBI.
[IpaxTuueckas padora Ne 1
2 «Mcnonp30Banre pa3IMYHBIX METOIOB 1 0.5 bubmorexa [JOK
p A ' https://m.eds00.ru/863e6122
MIPU U3YyYCHUH OMOIOTUYECKUX
00BEKTOBY
3 buonornueckue cucremsl, MPOLECCH U 1 bubnuorexa [JOK
UX U3Y4YCHHE https://m.eds00.ru/863e6564
4 XuUMUYeCKui cocTaB KiIeTku. Boga u 1 bubmuorexa [JOK
MHUHEPAJIbHBIE COJTH https://m.eds00.ru/863e674e
bu6nmoreka [JOK
5 b .C 0 1
G, LOCTaB 1 CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
KaTanausaTtopsbl. JlJaboparopHas padoTa
6 Ne 1 «U3 SHI/IG KaTaIJ)II/ITI/lI:)IIGCKgﬁ 1 0.5 bubmorexa HOK
B v ' https://m.eds00.ru/863e6b72
AKTUBHOCTH (PEPMEHTOB (Ha IpUMEpe
aMIJIa3bl WK KaTajaa3bl)»
bubmuorexa [IOK JIaT4nK ONTHYECKOH
7 v I 1
TJICBOMBL. JIHITTHIBE https://m.eds00.ru/863e6870 @ IJIOTHOCTH
8 Hyxnennosbie kuciaotel. ATO 1 bubmorexa LIOK

https://m.edso0.ru/863e6d5c¢c



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

[Mudposoit

Hcropus u meToabl U3ydeHUs KIETKH. bubnuorexa [JOK MHKPOCKOIIL,
9
Kinerounas teopust https://m.eds00.ru/863e6e88 = roroBbie
MUKpOTIpEnapaThbl
10 Krerka kak 1menoctHas xuBasi cicTeMa
CrpoeHue 3yKapuOTHYECKON KIIETKH. Hudposoii
JlaboparopHast pabota Ne 2 «M3yueHue MUKPOCKOII,
. bubmuorexa [JOK
CTPOCHHUSI KJIIETOK PAaCTEHUH, )KUBOTHBIX, TOTOBBIE
11 5 SaKTepi 0.5 https://m.edso00.ru/863e6ff0 .
rpubOB U GakTepHii 10 MUKPOCKOTIOM https://m.edsoo.ru/863e716c  MMKPOIIPENapaThy!
Ha TOTOBBIX MUKpOIIpENaparax u ux
OTIMCaHUE»
bu6mmoreka [IOK
12 0 0
(OMEH BEILIECTS WK META00THIM https://m.edso00.ru/863e766¢
bubnnoreka [JOK JlaTurKu KHCIOpoa,
13 O . X
OTOCHITES. ACMOCHITTES https://m.edsoo.ru/863e7c98 = pH
14 DHEPreTU4IecKuii 0OMeH bubnmorexa [IOK JlaTHic TeMIIEpaTypEL,
P https://m.edsoo.ru/863e7aae = pH
KuzHeHHbI HUKI K1eTKU. Jlenenue Hudposoit
kieTku. Muros. JlabopaTopHas pabora MUKPOCKOII,
15 Ne 3 «HabOmroienne MUTO3a B KJIIETKAX 0.5 bubmmorexa [IOK TOTOBEIE
R ' https://m.edso00.ru/863e7dc4
KOHYHMKA KOPEIIKa JIYKa Ha TOTOBBIX MUKpOTIpenapaThbl
MHUKpOTIperiapaTax
16 buocunTtes 6enka. Peakuys MaTpuuHOTO bubnmnoreka [JOK
CUHTE3a https://m.edso0o.ru/863e796e
bu6mmoreka [JOK
17 T —
panciALt — GHocHHTE3 benKa https://m.edso00.ru/863e796e
18 Hexnerounsie popMbl )KU3HU — bubnnorexka [JOK
BHUPYCBI https://m.eds00.ru/863e7540
bu6mmorexa [IOK
19 @OpMBI pa3MHOKEHUSI OPTraHU3MOB https://m.eds00.ru/863e81b6

https://m.edso0o0.ru/863e831e



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

[Mudposoit

. bubanoreka [JOK MMKPOCKOII,
20 Meiio3 1 P
https://m.edsoo.ru/863e7f4a = roToBBIC
MUKpOIpenaparhbl
OO6pa3oBaHue U Pa3BUTHE MTOJOBBIX [Hudposoit
kJeToK. OII0/10TBOPEHHE. MUKPOCKOIL,
21 JIaGoparopnas pabota Ne 4 «3yuenue 0.5 bubmmorexa [TOK TOTOBBIC
patopHai p B I ' https://m.edso00.ru/863e81b6
CTPOEHUS MOJIOBBIX KJIETOK HA TOTOBBIX MHUKpOIpenaparhbl
MHUKpOIIpenapaTax»
99 NuauBunyanbHOE pa3BUTHE bubnnoreka [HOK
OpraHu3MOB https://m.edso00.ru/863e8436
['eneTnka — Hayka o bubnuorexa [JOK
23
HACJIEACTBEHHOCTU U N3MEHYUBOCTHU https://m.edso00.ru/863e862
3aKOHOMEPHOCTH HACIEAOBaHUS
24 MpU3HAKOB. MOHOTHOpUIHOE bubmmorexa [JOK
P ' pHA https://m.eds00.ru/863e8878
CKpEIIMBaHNE
UTHOPUIHOE CKpeluBaHue. 3aKOH
25 fe?;aBI/Ir():I/IMOFO Haine OBaHMS bubmmorexa [JOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenieHHOE Hacle/1I0BaHHE NIPU3HAKOB. Hudposoit
JIaGoparopHas pabota Ne 5 «3yuenue MHKPOCKOIIL,
26 PE3yNbTaTOB MOHOTUOPUTHOTO U 05 bubnunorexa [JOK TOTOBBIE
JUTUOPUTHOTO CKPELIUBAHUS Y ' https://m.eds00.ru/863e8c60 = MHKpoIpenapaTsl
JPO30(HITBI HA TOTOBBIX
MHUKpOIIpernapaTax»
97 I'enetuka nona. HacnenoBanue bubnmoreka [JOK
MPU3HAKOB, CLETJIEHHBIX C MIOJIOM https://m.edsoo.ru/863e8c60
NsmenunBoctes. HenacnencrsenHas
78 M3MEeHUYUBOCTh. JlaboparopHas paboTa 05 bubnuotexa [JOK

Ne 6. Uzyuenue MmoandukamoHHOM
M3MEHYHUBOCTH, IIOCTPOCHUE

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



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
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BapHALMOHHOTO PsJla U BAPUALIMOHHON
KPUBOW»

Hacnencrennas "3MEHYMBOCTbD. [Hudposoit
29 JlaboparopHas padota Ne 7. «Ananus 1 05 bubmmoreka [JOK MUKPOCKOIL,
MyTaIui y 1po30¢uibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe = rorToBbIC
MHUKpOTpernaparax» MUKpOTIpenapaThbl
bubmuoreka [JOK
30 Peneriica ueronexa L https://m.eds00.ru/863e8d78
PeseprubIil ypok. O600111eHIE TIO TEME
31 «HacnencrBeHHOCTS U N3MEHUYUBOCTH 1
OpPraHU3MOB»
bubnuorexa [JOK
32 Cenekiuums kak Hayka H Ipoece 1 https://m.edsogru/863e9214
33 MeToabl U JOCTHKEHUS CEJIEKIIUU 1 bu6mmoreka [IOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexnonorus kak orpacib 1 bubnnoreka [JOK
IIPOU3BOJCTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[MPOT'PAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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11 KIIACC

KoauuyecTBo 4yacoB JnexTponHbIe Hcnonab3oBanue
Ne Tema ypoka Kontpoasnubie IIpakTnyeckue tupponsle zgopyHOBamm
n/n Bcero o0pa3oBaTte/ibHbIE pasoBateIbHOro
padoThI padoThI pecypesI LHEeHTpa
«Touka pocra»
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 buomorexa LIOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3BUTHS IPEICTaBICHUN 00 1 Bu6muoteka [JOK
9BOJIIOLAA https://m.eds00.ru/863e9570
bubmuoreka [IOK
3 MukpoBosonHs 1 https://m.edsoo.ru/863e9cle
[Tomyssius Kak dJIeMeHTapHas
€IMHUIIA BUJIA U IBOJIOIHH.
4 Hl;60pI;T0pHI;$I pabora ;9 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOp(}oTOrHIecKOMY KPUTEPHIO»
5 JIBuoKymiye cuibl (3JeMEeHTapHbIe 1 bubmuoteka [IOK
(akTOpbI) FBONIOINH https://m.edsoo.ru/863e9da4
. bubnuoreka [{OK
6 EcrecTBennblit 0TOOp U €10 GopMbI 1 https://m.eds0o.ru/863e9ed0
Pe3ynbTath! 3BoOMIOINN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pa3zoBanue. JlaboparopHas 1 05 bubanorexa [JOK
paborta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MIPHUCIIOCOOJICHHOCTH OpTaHu3Ma U €€
OTHOCHTEIIEHOTO XapaKTepay
8 HampapiieHust 1 TyTH MaKpOIBOJTFOIIHH 1 bubnmorexa LHOK
https://m.edso00.ru/863e9cle
9 HeoOpaTumocTs 3BOTIONNAN 1



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

HcTopus xu3HU Ha 3eMile U METOABI €€

10
W3YYCHHUS
11 ['urnoTe3sl NPpOUCXOXKACHUS )KU3HU HA bubnmnoreka HOK
3emiie https://m.edso0o.ru/863ea5a6
PasButue xu3Hu Ha 3emMie no 3pam 1 bubmmoreka [JOK
12
rnepuoiaM https://m.edso0.ru/863eabbe
OCHOBHBIE 3TaITbl BOTIOIUN
PaCTHTENBHOTO U KUBOTHOTO MHpA.
13 [IpakTrueckas padorta Ne 1 «3ydenue 0.5 bubmmorexa [JOK
P P j z’q ' https://m.edso00.ru/863ea8bc
HCKOMAEMBIX OCTATKOB PaCTEHUI U
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHast cucTeMa OpraHu4ecKoro bubmmoreka [JOK
MHpa https://m.edsoo.ru/863ea48e
bubmuoreka [IOK
15 DBOJIIOIHS YeJI0OBEKa (aHTPOTIOTEHE3
H (anTp ) https://m.edsoo.ru/863eac2c
JBrkyme cuibl ((aKTophI) bubnuoreka [IOK
16
AHTPOIOTeHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaIUU IBOJIOLUHU YETIOBEKa
18 UenoBeyeckue pacsl U MPUPOTHBIE bubmuoreka [JOK
aZanTaluy 4eI0BeKa https://m.eds00.ru/863eaea?2
PezepBHblil ypok. O60011€eHNE 110 TEME
19 «BO3HUKHOBEHHE U Pa3BUTHE )KU3HH HA
3emie»
20 DKOJI0rus Kak HayKa
21 Cpensl 00uTaHUS U YKOJIOTHIECKHE bubnunorexa LIOK
(hakTophI https://m.edsoo.ru/863eafec
AbunoTtnueckue GpakTopbl. JlaT4nku KucIopoaa,
99 JlabopaTopHas padota Ne 3. 05 bu6nunorexa LIOK pH, XJI0pH1-HOHOB,
«Mopdonoruueckre 0cCOOEHHOCTH ' https://m.edsoo.ru/863eb10e = OCBCHICHHOCTH,
TEeMIIepaTyphl,

pacTeHMii U3 pa3HbIX MECT OOUTAHUSY.



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

Jlaboparopuas pabota Ne 4. «Bnusiaue OTHOCHTEJLHOM
CBETa Ha POCT U pa3BUTHE YEPEHKOB BIIaKHOCTH
KoJeyca»
bubnunoreka LIOK
23 buomwieckue gairopol https://m.eds00.ru/863eh348
DKOJOTUYECKHE XapaKTEPUCTUKU
24 nonynsiun. [Tpakruyeckas padora Ne 2 05
«[Toacu€T MIOTHOCTH MOMYJISALMI
Pa3HbIX BUJOB PACTCHUI»
bubnunoreka LIOK
25 Coo0miecTBa OpraHu3MOB — OHOIIEHO3 httns://m.edsoo.ru/863ebA46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnorexa [JOK
(3x0cucTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTeNN IKOCUCTEMBI.
27 Dxonorunueckue nupamuabl. CBoiicTBa bubnuorexa [JOK
https://m.edso0o.ru/863eb5fa
skocucreM. Cykueccus
28 [IpupoIHBIE SKOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI Al mirpat-
HOHOB
30 buocdepa — rimobanbHas 3xocucTeMa bubmuoteka [IOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubmuoreka [JOK
ouochepsl https://m.eds00.ru/863ebd16
32 YenosedecTBo B Onocdepe 3emin
33 CocyiiecTBoBaHUE TPUPOIBI U bubnuotexa [JOK
YenoBeYecTBa https://m.edsoo.ru/863ebale
PesepBubIil ypok. O6001IEHHE TEMBI
34 «Co0011ecTBa ¥ DKOJIOTTUECKHE

CUCTCMBI»



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

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

2.5







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buonorus. O6mmas 6uonorus. 11 kinacce: ba3oBblif ypoBeHb:
yueOnuk/B.1.Cuornazos, U.b.Aradonosa, E.T.3axaposa . - M.: [IpocBenienue
buonorusa. O6mias ouonorus. 10 kinacc: ba3zoBelil ypoBeHb: yueOHUK/

B.M.CuBornazos, U.b.Aradonona, E.T.3axapoBa. — M. :JIpoda

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

buonorus. 10 knace.: meronuueckoe nmocodue k yueouunky M.b.Aragononoi,
B.M.Cusornasosa «buomnorus.10 kiacc. bazossiit yposens/ B.H.Murakosa,
N.b.Aradonona, B..CuBornazos. M. : [Ipoda

buonorusa. O6mias 6uomnorus. 10 kinacce: bazoBblil ypoBeHb: yueOHUK/
B..CuBornazos, .b.Aradonona, E.T.3axapoBa. — M. :JIpoda

buonorus. O6mas 6uosnorus. 11 kinacc: ba3oBeiit ypoBeHb:

yueonuk/B.1.CuBornazos, U.b.Aradonosa, E.T.3axaposa . - M.: [Ipocsenienue

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

«Poccwiickas 3IeKTpOHHAs IIKOJIay, pa3MellieHHas Ha caite https://resh.edu.ru
denepanbHas rocyaapcTBeHHas HHGOPMAIIMOHHAS CUCTeMa MUHITPOCBEIIEHUS
Poccun «Most nikosay, pasmerieHHnas Ha caire https://myschool.edu.ru
denepanbHbI HHGOPMATMOHHBIN opTan «Poccuiickoe oOpazoBanuey,
pa3MeleHHbIN Ha carite https://edu.ru

Poccuiickas onnaiH-iargopma «Yum.py» https://uchi.ru

Oo6pa3zoBarenbHas miathopma «Chepymy» https://sferum.ru
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