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PABOYASA ITPOI'PAMMA 11O BUOJIOI'HU
(ba3oBblii YpOBEHb)
JJIs1 10-11 KIIACCOB

HopmatuBHO-TIpaBOBbIE JTOKyMEHTBI, Ha OCHOBAaHMHM KOTOpBIX paszpaboraHa pabodas
mporpamma:

o OenepasibHBI  TOCYIAPCTBEHHBI 00pa3oBaTENIbHBIA CTaHIAPT CpEIHEro OOIIero
obpazoBanus (yrtB. [Ipukazom MwunucrepcrBa obpa3zoBanus u Hayku P® ot 17 mas 2012 .
N 413). IHogmynkT 6 u3menen ¢ 7 aBrycra 2017 r. — npuka3z Munobpaayku Poccun ot 29 urons
2017 r. N 613

e Oenepanbhblii 3akoH PO ot 29.12.2012 Ne 273-®3 "O06 obpazoBanuu B Poccuiickoii
®denepauun», CT. 2, . 9;

o denepalibHBIN rOCYAapCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT;

e MUCbMO MuHHcTEpcTBa 00pa3oBanus U Hayku PD ot 19 anpens 2011 r. Ne 03-255 «O
BBEJCHUU  (eACpaTbHOTO  TOCYJapCTBEHHOTO  00pa3oBaTeNIbHOTO  CTaHAapTa  OOIIETo
00pazoBaHUs Y,

e (hentepasibHBIN TIEpEUCHb YYEOHUKOB, PEKOMEHIOBAHHBIX MUHHUCTEPCTBOM 00pa30BaHUs
u Hayku P® K wucronb30BaHHMIO B 00pa3oBaTelbHOM IMporecce B 00e00pa3oBaTeIbHBIX
yupexaenusx, Ha 2019-2020 rr., np. MunuctepctBa obpasoBanust u Hayku PO Ne 345 or
28.12.2018

e npuka3 MunucrepcTBa obpasoBanus u Hayku PD Ne 1577 or 31.12.2015 r. «O
BHeceHuH usMenenuit B ®I'OC OO0, yrBepkAEHHBIN MprKa3zoM MuHHCTEpCTBa 00pa30oBaHUs U
Hayku P® ot 17.12.2010 r. Ne 1897;

e OCHOBHOM 00pa30BaTeIbHON MPOrpaMMoON CpenHero (IMOJHOTo) OOIIero oOpa30BaHUS
MAOY COLII Ne37

e yueOHbIM T1aHoM MAQOY COL Ne37

Ha OCHOBE:

e [Iporpamma: IIporpamma 1o Ouomoruu uisi  00LIEOOPAa30BATENBHBIX  IIKOJ
(coopauk bronorus. Paboune mporpammel. [Ipenvernas nuHUS y4eOHUKOB «JIMHUS SKU3HW.
10—11 xmaccsl: yue6. mocobue st 001eo0pa3oBaTenbHbIX. OpraHu3aluii: 6a30BbIi ypoBeHb /
B. B. Ilaceunux, I'. I'. llIgernos, T. M. EdbumoBa. — M. : [Ipoceemenne, 2017

e YuebHuk: buonorus. O6mas ouonorus. 10-11 ki.: yueOHuUK /Ui 0011€00pa3oBaTeIbHBIX
yupexaenuit / A.A.Kamenckuii, B.B.Ilaceunuk, A.M.Pybuos: - M., Ilpocsemenue. 2019 .

[Ipennaraemass pabouas mporpaMMa peaju3yeTcsi NpHU HCIOJIb30BAHUU YY€OHUKOB
«buonorus. 10 xnace» u «buonorus. 11 knace» nox penakuueit npodeccopa B. B. Ilaceunuka.
[IporpaMma cocraBieHa B COOTBETCTBUHU C TPEOOBAHMSIMM K pe3yJbTaTaM CPEAHEro OOILIero
o0Opa3oBaHus, yTBEpkKACHHBIMU DelepalbHBIM ~ T'OCYJapCTBEHHBIM o0pa3oBaTeNbHBIM
CTaHJapPTOM CPEJHEro o0IIero 0opa3oBaHusl.

[Iporpamma paspaboTaHa ¢ y4€TOM aKTyalbHBIX 3a1ad OOY4YEHHs, BOCHHUTAHUS U
pazButus oOyvarommxcs. IIporpamMmma yduThIBaeT YyCIIOBUS, HEOOXOJUMBIE ISl pa3BUTHS
JMYHOCTHBIX U TIO3HABATENBHBIX KAUECTB 00yUaIOLIUXCS.

[Iporpamma  BKkIIOYaeT OO0sA3aTENBHYIO YacTh  y4eOHOrO  Kypca, H3JI0KEHHYIO
B «[IpuMepHOl OCHOBHOH 00pa3oBaTeNbHON MporpamMme MO OWMOJOTMM Ha YPOBHE CPEAHETrO
oOmiero oOpasoBaHus» U paccuuTaHa Ha 70 yacoB. B mporpamme comepuTcsi MpUMEpHBIN
nepevyeHb JabopaTOPHBIX M MPAKTUYECKUX padoT, HE BCE U3 KOTOPBIX OO0s3aTEIbHBI IS
BBIMIOJTHEHUS. YUHUTEllb MOXXET BbIOpaTh U3 HHUX Te, VISl TPOBEIACHHUS KOTOPBIX €CTh
COOTBETCTBYIOILIUE YCIOBHS B ILIKOJIE.

OcBoeHne mporpaMMbl IO OHOJIOTMH OOECIeYMBaeT OBJAJCHUE OCHOBaMHU y4eOHO-
MCCJIEI0BATENBCKOMN €ATEIbHOCTH, HAYYHBIMU METOAAMM PEIICHUS Pa3IMYHbIX TEOPETUUYECKUX
U TIPAKTUYECKUX 3a/1a4.



N3yuenne O6uonorun Ha 6azoBOM YpOBHE OpPUEHTUPOBAHO Ha
obecrieueHne 0011e00pa30BaATEIHLHON M OOIICKYIBTYPHOU IMOATOTOBKH BBIITYCKHHKOB.

Ha 6a3oBom ypoBHe wu3ydenue mpenmera «buomorus», B uactTu (HOPMHPOBAHUA Y
0o0y4JaroluXxcsi HaydHOTO MHPOBO33PEHHS, OCBOCHHS OOIIEHAYYHBIX METOJ0B, OCBOCHUS
NPaKTUYECKOr0 MPUMEHEHHS HAayYHBIX 3HAHWUH, OCHOBAHO HA MEXIIPEIMETHBIX CBA3SX C
npeaMeTamMu 00J1acTeil eCTeCTBEHHBIX, MAaTeMAaTUYECKUX U TYMaHUTAPHBIX HAyK

Pabouas mporpamma cocrapiena Ha ocHOBe DenepanbHOro I'ocynapcTBEeHHOTO CTaHIapTa,
IporpamMMbl 10 OHOJIOTHH i1l 00Ieo0pa3oBaTenbHbIX KON (cOopHHMK buomorus. PabGoune
nporpammsl. [Ipenmernas nunaus yuyeOHUKOB «JIunus xu3am». 10—11 kmaccel: yueb. mocobue
U1 00meo0pa3oBaTeIbHBIX. Opranu3anuii: 0a3oBblii ypoBeHb / B. B. Ilaceunuk, I'. T.
IBenos, T. M. EdpumoBa. — M. : [Ipocsemenue, 2017), moIHOCTHIO OTpaXKaroliei coaepKanme
[IpumepHOI mpOrpaMMbl, C JOMOJIHEHHUSIMH, HE MPEBBILIAIOUIMIMH TpPeOOBaHUS K YPOBHIO
MOATOTOBKH 00YYaIOIINUXCSI.

Henu kypca:

1) dopmupoBaHHE CHCTEMbI HAyYHBIX 3HAHMI O KUBOI MPUPOJE, 3aKOHOMEPHOCTSX €€
Pa3BUTHS MCTOPUYECKU OBICTPOM COKpAIICHHH OHMOJIOTMYECKOTO pazHooOpasusi B Ouocdepe B
pe3yibTare JesTeIbHOCTH YENIOBeKa, Uil pa3BUTHS COBPEMEHHBIX €CTECTBEHHO-HAy4YHbIX
IIPEACTABJICHUI O KapTHHE MUPA;

2) dopMHpoBaHHE TNEPBOHAYAIBHBIX CHUCTEMAaTHU3UPOBAHHBIX NPEACTABICHUN O
OMOJIOTUYECKNX O0BEKTax, TMporeccax, SBJICHUAX, 3aKOHOMEPHOCTAX, 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPUsX, 00 HKOCUCTEMHOM OpraHM3ald{ >KU3HH, O B3aUMOCBSI3M JKMBOI'O U
HEXXMBOTO B Oumocdepe, O HACIEACTBEHHOCTH M HM3MEHUMBOCTH; OBJIAJICHUE TOHITHHHBIM
anmnapaTom OMOJIOTHH;

3) npuoOpeTeHue OMbITa UCIOIb30BAHMS METOI0B OMOIOTMYECKOW HAYKH M TPOBEACHUSI
HECJIOKHBIX OMOJIOTHUECKUX SKCHEPUMEHTOB AJIS M3YyYCHMs KUBBIX OPraHM3MOB U YEJIOBEKa,
IIPOBEJEHUS 3KOJOTMYECKOI0 MOHUTOPUHIA B OKPY’KaIOILEH CPeE;

4)  ¢dopMHUpOBaHHE OCHOB O3KOJIOIMYECKOW TIPAMOTHOCTH: CIIOCOOHOCTH OILICHHBATh
MOCIIEACTBUS

NesITeIbHOCTH YeJIOBEeKa B PUPOJIE, BIUSHUE (GaKTOPOB PUCKA Ha 3/10pPOBbE YEJIOBEKA;

BHIOMPATh IIETICBBIE M CMBICIOBBIE YCTAHOBKH B CBOHMX JCHCTBHSX W TIOCTYIKax IO
OTHOILEHHIO K ’KMBOH NPUPOJE, 3I0POBbIO CBOEMY U OKPY)KAIOLINX, OCO3HAHHE HEOOXO0AUMOCTH
JEeHCTBUI 10 coXpaHEeHHIO OMOpa3HOOOpa3usi U MPUPOIHBIX MECTOOOUTAHUI BUAOB PACTEHUH U
KHUBOTHBIX;

5) ¢dopmupoBaHKE MPEICTABICHUI O 3HAYCHUH OMOJIOTHYECKUX HAYK B PEIICHUU MPOOIIeM

HEOOXO/IMMOCTH PALMOHAIBHOTO NPUPOIONOIb30BAHUS 3alllUThl 3J0POBbs JIIOJECH B
YCIOBUSAX OBICTPOr0 U3MEHEHUSI SKOJIOTHUECKOTr0 KauecTBa OKPY KaIoLIei cpebl;

6)ocBoeHHE MPUEMOB OKa3aHMs MEPBOM MOMOIIM, PAlMOHAIBHOM OpraHM3aluu Tpyda U
OT/bIXA, BHIPAIIMBAHUS U PA3MHOXKEHHS KYIBTYPHBIX PACTEHHH M JIOMAITHUX KMBOTHBIX, YX0/1a
32 HUMH.

3apaum kypca:

1) ocBoeHue BaKHEHIIMX 3HAHUH 00  OCHOBHBIX  MOHATHUSAX  OHOJNOTHH U
OMOJIOrN4YEeCKON TEPMUHOJIOTUN;

2) oOBIaJeHHE YMCHUSMH HaOmogath  OHOJOTMYECKHE  SBJICHHS,  IMPOBOJIHUTH
1a00paTOPHBIN YKCIIEPUMEHT;

3) pa3BuTHE TIO3HABATENBHBIX HMHTEPECOB W HWHTEIUICKTYAJIbHBIX CIIOCOOHOCTEH B
mpolecce MpoBeNeHUsT  JabOpaTOpHBIX M MPAKTHUYECKUX  paboT,  CaMOCTOSTEIbHOIO
npuoOpeTeHus

3HAaHWI B COOTBETCTBUH C BO3HUKAIOIINMH KU3HEHHBIMH IMOTPEOHOCTSIMU;

4) BOCIUTaHWE OTHOIIEHWS K OHOJOTMM Kak K OJHOMY M3 (yHIaMEHTAIbHBIX
KOMITOHEHTOB

€CTECTBO3HAHUS U JIEMEHTY 00Ie4eTIOBEYECKON KYIbTYpHI;



5) mnpuMeHEHHE TOJYYCHHBIX 3HAHUW M yMEHUH Ui OC30MacHOr0 HCIOJIb30BaHHS U
0OIIIEeHUS C

00BEKTaMU >KUBOW NPUPOJbI, PELICHMs] MPAKTUYECKUX 3aJady B IIOBCEJIHEBHOM XU3HHU,

HPeIyNPEXKACHUS ABJICHUI, HAHOCSIIUX BPE]] 3JJ0POBBIO YeJI0BEKa M OKPYIKAIOIICH cpejie.

OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA

B cucreme ecrecTBeHHO-HaydyHOro o0Opa3oBaHHs OHOJOTHS Kak Y4eOHBIH mpeaMeT
3aHUMaeT Ba)XHOE MECTO B (OPMHPOBAHMU: HAYYHOH KapTUHBI MHUPA; PYHKIHMOHAIBHOU
IPaMOTHOCTH, HEOOXOIMMOMN JUIsi TIOBCEAHEBHOM >KM3HU; HABBIKOB 3/I0POBOIO M 0€30IacHOTrO
JUIS 4eJIOBEKa U OKpYyKaroulel cpelbl o0pas3a )KU3HU; 3KOJIOIMYECKOI0 CO3HAHUS; LIEHHOCTHOTO
OTHOLIEHHUsSI K JKMBOM IPUPOJE MU YEIOBEKY; COOCTBEHHOH IO3MLMU IO OTHOUIEHHIO K
Ouosnornyeckor HMHQOpMaIMK, TOJy4aeMOl M3 pa3HbIX MCTOYHMKOB. M3yuenuwe Ouonorun
co3/aer YCIIOBUS st GOPMUPOBAHHS y 00yJaromumxcs UHTEJIEKTYaJIbHbIX,
IpaXkJaHCKUX, KOMMYHUKALIMOHHBIX 1 HH(OPMALIMOHHBIX KOMIIETEHIIUH.

N3yuenne  kypca  «buomorms» B CTapiied  IIKOJE  HAalpaBI€HHO  Ha
peleHHe CIEAYOUINX 3a1a4:

1) ¢dopmupoBaHue cucTeMbl OMOJOIMYECKMX 3HAHUH KaK KOMIIOHEHTA €CTECTBEHHO-
HAY4YHOI KapTHHBI MUPA;

2) pazBuTHe JUYHOCTH oOyuaromuxcs, ux WHTEJUIEKTYaJIbHOE u
HPaBCTBEHHOE COBEPLICHCTBOBaHKUE, (OPMUPOBAHUE Yy HUX TI'YMaHMCTHYECKHUX OTHOILIECHUH U
HKOJIOTMUYECKHU LEI€CO00Pa3HOTO MOBEACHUS B OBITY U TPYJOBOM AESITEIbHOCTH;

3) BrIpaOOTKY MOHUMAaHMs OOLIECTBEHHONW MOTPEOHOCTH B Pa3BUTUM OMOJIOTHH, a TaKKE
dopMHpOBaHHE OTHOIIEHUS K OWOJIOTMM KaK BO3MOXKHOH 00xacTu Oyaymiedl mpakTHYecKon
NEeSITEIbHOCTH.

ey Ouonoruueckoro oOpa3oBaHus B CTapliei MmKojie GOpMyTUPYIOTCS Ha HECKOIBKUX
YPOBHSIX: TJI00aJIbHOM, METAIPEMETHOM, JIMYHOCTHOM M NPEIMETHOM, Ha YpOBHE TpeOOBaHUA
K pe3yJibTaTaM OCBOCHMSI COAECPHKAHUS MPEIMETHBIX IPOTPaAMM.

I'moGanibHble 1ETM OHOIOrHYECKOro 00pa3oBaHUs SBJISIFOTCA OOIIMMU Ul OCHOBHOU U
CTapuIeil IIKOJBI U ONPEAEIsAIOTCS COLMAIBHBIMU TPeOOBaHUSAMH, B TOM YHUCIIE W3MEHEHHEM
COLMAIBHOW CHUTyallUM pPa3BUTHS — POCTOM MH(OPMAIMOHHBIX MEPerpy3oK, H3MEHEHHEM
XapakTepa M CHOCOOOB OOIIEHUS U COIMAIBHBIX B3aUMOACHCTBUN (00BEMBI W CHOCOOBI
NOJy4YeHHUsl HH(OPMAIMK TOPOXKAAIOT Psii OCOOEHHOCTEN PAa3BUTHS COBPEMEHHBIX MOJIPOCTKOB).

Haubonee npoaykTHBHBEIMHU JUISL peueHus 3aja4 pa3BUTHUSA MOJIPOCTKA
SABJISFOTCS COLMOMOpPAJIbHASL U UHTEIVIEKTYaJIbHAs B3POCIIOCTb.
ITomumo 3TOTO, rJ100aTbHBIC eau bopmynupyroTCs c YYETOM

paccMOTpeHHs OMOJIOTHYECKOro 00pa3oBaHMsl Kak KOMIIOHEHTa CHCTeMbl 0Opa3oBaHUS B
1IEJIOM, [I0ATOMY OHU SIBJISIFOTCSL Hanbosiee 00LMMH U COLUAIBHO 3HAUMMbIMHU.
C yuéroMm BblIlI€Ha3BaHHBIX M10/IX0JI0B IMTOOAIBHBIMU LETSIMH OHOJIOIMYECKOTO
00pa3oBaHus SBISIOTCS:

— COLMAIU3ANMA O0YJalOUINXCS KaK BXOXKIEHHE B MHUDP KYJIbTYpPbl M COILMAIBHBIX
OTHOLIEHMH, 00ecreunBarollee BKIIOUEHNE yUYaIIuXCcs B Ty WIM UHYIO TPpyHny Ju00 OOLIHOCTH
— HOCHTENS €€ HOpPM, LICHHOCTEHM, OpUEHTALN, OCBAUBAEMBIX B IIPOLIECCE 3HAKOMCTBA C MUPOM
JKUBOU ITPUPOIBL;

— NpUOOIIeHNe K TT03HABATEIbHON KYJIbTYpE KaK CHCTEME MO3HaBaTEIbHbIX (HAYUHBIX)
IIEHHOCTEHN, HAKOTUICHHBIX OOIIECTBOM B chepe OMOTOTUIECKON HAYKH.

ITomumo 3TOrO, Ouosiornyeckoe o0pa3zoBaHue Ha cTapein CTYIIEHU
MPU3BAaHO 00ECTICUUTh:

— OPHEHTAIMI0O B CUCTEME J3THYECKUX HOPM U ILIEHHOCTEW OTHOCHUTEIBHO METOJIOB,
PEe3yJbTaTOB U JOCTUKEHUM COBPEMEHHOM OHOJIOrMYecKOil HayKu;

— pa3BHUTHE [I03HABATENIbHBIX KadeCTB JIMYHOCTH, B TOM 4HCJIE MO3HABATEJIbHBIX
MHTEPECOB K U3YYEHHIO OOIIMX OMOJOrMYecKHUX 3aKOHOMEPHOCTEH M CcaMOMy Ipoleccy
HAy4YHOTO IT03HAHUS;



— OBJIajIeHHe YIeOHO-TT03HABATEIHbHBIMU U IIEHHOCTHO-CMBICIIOBBIMA KOMITETEHTHOCTSIMU
JUist pOPMUPOBAHUS MMO3HABATEIBHON U HPABCTBEHHOW KYJIbTYpPbI, HAYYHOTO MHPOBO33PEHHUS, a
TaKK€  METOJOJIOTHEH  OMOJIOTMYECKOTO IKCIEPUMEHTAa M DJIEMEHTAPHBIMH  METOJIaMH
OHMOJIOTUYECKHUX UCCIIEJOBAHMIA;

— ¢opMHUpoOBaHME YKOJIOTHIECKOTO
IPUPOJIE U YETIOBEKY.

CO3HaHHs, ILICHHOCTHOIO OTHOHICHHA K JKUBOH

MECTO KYPCA BUOJIOI'MU B YYEBHOM IIVIAHE

KonnyecTBo yacoB, OTBOAMMOE Ha M3yueHHE OMOJIOTHM B CTapIlei IIKOJe, 3aBUCHT OT
yueOHOro MmjiaHa yTBEep>KJIEHHOT0 o0pa3oBarenbHOM opranu3anueil. Jlannas pabodas nporpamma
paccuMTaHa Ha TpoBelneHHE | yaca KIACCHBIX 3aHATHA B HENENIO MPH HW3YYEHUH IpenMeTa B
teueHue nByx Jer (10 m 11 wmaccer). OOmee 4yucio y4eOHBIX YacoB 3a 2 rojia O0ydeHus
coctasisieT 70 4, u3 Hux 35 u (1 u B Hepemo) B 10 xiacce, 35 4 (1 4 B Hexento) B 11 kiacce.

Kypcy Ouonorum Ha cTynmeHH CpegHero oomero oo0pa3oBaHUsl MPEALIECTBYET KypC
OMOJIOTUH, BKJIIOYAIOIINN JJIEMEHTAapHBIE CBEACHHUS OO0 OCHOBHBIX OMOJIOTMYECKUX OOBEKTAX.
Copepxanue Kypca OMOJOTHMM B OCHOBHOM IIKOJIE, CIIYXKHT OCHOBOW ISl M3y4yeHHS OOIIMX
OMOJOTrMYECKUX 3aKOHOMEPHOCTEN, TEOPHUil, 3aKOHOB, TUIIOTE3 B CTapulei IIKose, rjae ocodboe
3HaYeHHE MPUOOPETAIOT MUPOBO33PEHUECKUE, TEOPETUUECKUE TTOHATHUS.

Takum o0Opa3om, coaepkaHue Kypca OHONOTMM B cTaplieid miKoje, OoJee MOJHO
packpbiBaeT oOIIMe OMOJIOTHYeCKHe 3aKOHOMEPHOCTH, MPOSBISIOUIMECS Ha Pa3HBIX YPOBHSIX
OpraHu3aIK KUBOW TPUPOJIBI.

Buasbi u popmbl KoHTpOJIs 0 OMoorum 10 Kiace
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1 X OITMCAHUCH.
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«Habmogenue miazmonunza
Nernia3Moin3a B KJIeTKax
KOXKHITBI JTYKay.
JTaGopaTopHas pabota
«IIpurorosiienue, paccmarp
HUE 1 OIUCaHKe
MUKpOTIpEapaToB KJI€
[pacTeHu».

UlaGoparoprass ~ pabora
«Habmnronenue ABM>XeHUS
[MTOIJIa3Mbl ~ Ha  TIPHUM
TICTa I0EU.
UlaGoparopHast pa
O«CpaBHEHUE CTPOCHUS KIJIE
[PaCTEHUH, )KUBOTHBIX,
rpu0OOB U OaKTEepUii».
[IpakTnueckass  pabora
Perierrie sieMeHTapHBIX 3¢
10 MOJICKYJISIPHOM OMOJIOTH]
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IV HOPMbI U KPUTEPUU OLIEHUBAHUS

OuneHnBaHMe YCTHOIO OTBETa y4alUXCH

OTmerka "§" craBuTcs B ciy4ae:
1. 3HaHuUsA, NMOHMMAaHMs, ITTyOMHBI YCBOEGHHs OOyYaroIMMCs Bcero o0bEMa HPOTrpaMMHOIO
Marepuaa.

2. YMeHUs BBLAETATH IVIaBHBIE MOJIOKEHUS B U3yYEHHOM MarepHaje, Ha OCHOBaHMM (DaKTOB U
IpUMEPOB 0000IIAaTh, ENIaTh BBIBOJIBI, YCTAHABINBATH MEXKIIPEJAMETHBIE i BHYTPHUIIPEIMETHBIE
CBSI3M, TBOPYECKM TNPUMEHsET TMOJy4YeHHble 3HAHMA B  HE3HAKOMOM  CHUTyaluH.
3. OrcyrcTBHE OMIMOOK M HENOYETOB IMPH BOCIHPOM3BEIEHUU H3YUEHHOIO Marepuaia, Mpu
YCTHBIX OTBETaX YCTPaHEHHE OTJENIbHBIX HETOUHOCTEH C MOMOIIbIO JOMOJHUTEIBHBIX BOIPOCOB

YUUTEIIS, cobmoieHne KYJIBTYPBI YCTHOM peun.
OTMeTKa "qn.
1. 3Hanune BCECTO HN3y4YCHHOI'O IIpOrpaMMHOIO Martepuala.

2. YMmenwnit BBIJACIIATh I'JIABHBIC TIOJIOKCHUSA B U3YyYCHHOM MAaTCpHaJIC, HA OCHOBAHUU (I)aKTOB u
IMpuMEpoB 0606HI3TB, ACJIaTh BBIBOABI, YCTAHABJIIMBATHL BHYTPUIIPCAMCTHBLIC CBA3W, MMPHUMCHATH

MOJIyYEHHBIE 3HaHUsA Ha MPaKTHKE.
3. HesnauurtenbHble (HErpyOble) OIIMOKA W HEAOYETHI MPU BOCIHPOU3BEICHUU H3YUYEHHOTO
Marepuana, coOroieHIe OCHOBHBIX paBuil KYJIbTYpbI YCTHOMU peun.

Otmerka "3" (YypoBeHBb TPEACTABICHUMA, COUYECTAIONIUXCS C JIEMEHTAMH HAYYHBIX MOHSTHH):
1. 3HaHme W YCBOEHHE MaTepuajlia Ha YpOBHE MHUHUMAIbHBIX TpPeOOBAaHUN MPOrPAMMEI,
3aTPyIHEHHE TPU CaMOCTOSTEIHHOM BOCIIPOM3BEICHUN, HEOOXOJAMMOCTh HE3HAYMTEIbHON

IIOMOIIH IpenojaBaTels.
2. VYmenue paboTaTb Ha YypOBHE BOCIPOU3BEACHHUS, 3aTPyAHEHHMs] IpPH OTBETax Ha
BUJIOU3MEHEHHBIE BOIIPOCHI.

3. Hamuume rpy0Goii OmMOKM, HECKOJBKMX HErpyObIX IpHU BOCIPOM3BEACHUM H3Y4YEHHOTO
MaTepHaia, HE3HAuYUTEeNIbHOE HECOOJIOACHNE OCHOBHBIX IPaBHJ KYJIbTYphl YCTHOW pEYH.
Ormerka "2



1. 3HaHMe W yCBOGHHE MaTepuaia Ha YPOBHE HMKE MUHUMAJbHBIX TPEOOBAHUU NPOrpaMMBbl,

OTJENTbHBIC NpeACTaBICHUS 00 W3YYEHHOM Marepuare.
2. OTcyTcTBUE yMEHHIA paboTaTh HA YPOBHE BOCIPOU3BEICHUS, 3aTPYAHCHHS MPH OTBETaX Ha
CTaHJapTHHIC BOIIPOCHI.

3. Hanmune HeCKONBKHUX TPYOBIX OMIMOOK, OOJBIIOro Yrciaa HErpyObIX MPH BOCIPOU3BEICHUU
U3Yy4EHHOI'0 MaTepuasa, 3HaYMTEIbHOE HECOOJIIOJJIEHHE OCHOBHBIX IPABUJI KYJIbTYphl YCTHOM

peun.
OueHka BbINOJHEHUS NMPAKTHYECKUX (JIaDOPATOPHBIX) padoT.

Otmerka''5" craBurcs, eCIIu YYEHHK:
1) IIPABUIILHO oTpeIeNInI 1eJlb OIIBITA;
2) BBINOJAHUI pabOTy B MOJHOM 0OBeMe ¢ COONIOEHMEM HEOOXOAUMON MOCIIEeA0BATEIFHOCTH
IPOBE/ICHUS OIIBITOB u U3MEpEeHMIA;

3) caMOCTOSITENIbHO M pallMOHAILHO BBIOpPAl W TOATOTOBWI JJsi OMBITA  HEOOXOIMMOE
o0opy/si0oBaHUE, BCE OMBITHI MPOBEN B YCIOBHUSAX M pexuMax, 00eCrneuyuBarOlIMX MOJy4yeHUE
pe3yIbTaToB u BBIBOJIOB c HanOobIIeH TOYHOCTBIO;
4) Hay4yHO TPaMOTHO, JIOTMYHO OMHcal HAOMIOJEHUS U CPOPMYIUPOBAT BHIBOJBI U3 OMbITa. B
NPEJCTAaBJICHHOM OTYETEe MPABHJIBHO M aKKypaTHO BBIIOJHWII BCE 3aIMCH, TAOJIHIIBI, PUCYHKH,
rpadukmu, BBIUUCIICHUS u caenan BBIBO/IBI;
5) mposBIIET OPraHU3aMOHHO-TPYIOBBIE YMEHUs (TOJIEPKUBACT YUCTOTY paboyero mecra u
MOPSAIOK Ha cToJIe, SKOHOMHO UCIIOJIb3YeT pacxoaHbie MaTepuabl).
7) KCIEPUMEHT OCYIIECTBIISIET 11O IJIaHY C YYETOM TEXHUKU O€30MacHOCTU U MPaBUII pabOTHI C
MaTepuaiaMu u o0opynOBaHUEM.
Otrmerka '"4'" craBuTCS, €CIM YYEHMK BBIIOJHUI TpeOoBaHus K oueHke "5", Ho:
1. ompIT MPOBOJAWI B YCJIOBHUSAX, HE OOECIEUMBAIOUIMX JOCTATOYHOM TOUYHOCTH H3MEpPEHUM;

2. I ObLI0 JIOIIYIIEHO JBa-TpU HEJ0YeTa,
3. wm He  Oosmee  oaHOH  HerpyOoil ~ ommOKM M OAHOrO  HeJIOYeTa,
4. 170071 9KCIIEPUMEHT IIPOBEJIEH HE HOJHOCTBIO;
5. WM B ONMCAHUU HAOJIIOJJCHUH U3 OIBbITA JOMYCTHII HETOUHOCTH, BBIBO/IbI C/I€J1aJl HEMIOJHBIE.

Ormerka "3" craBuTcH, ecim YYEHHK:

l. mpaBUIBHO OMNpenenws Ielb OMNbITa; padOTy BBHIMOIHIET NPABHIBHO HE MEHee 4YeM
HAIOJIOBUHY, OJTHAKO 00bEM BBIMIOJIHEHHON YacTH TaKOB, YTO MO3BOJISIET TOJIYYHUTh MTPABHIbHBIE
pe3ynbTaThl ¥ BBIBOABI 1O OCHOBHBIM, MPHUHIMIIMAIBLHO BaXXHBIM 3a7ayaM palOOTHI;
2. unu nonbop 00opynoBaHUs, OOBEKTOB, MATEpUATIOB, a TaK)Xe PadOTHI MO Hayaly OIbITa
MPOBEJ C MOMOIUIBIO YUUTENs; WIM B XOJ€ MPOBEACHHS OINbITa M U3MEPEHHUM OBLIM JOMYyIICHBI
OLINOKHU B ONMCAaHUHN Ha0JII0/IeHU, bopMynupoBaHUU BBIBOJIOB;
3. OMBIT MPOBOJWICSA B HEPAIMOHAIBHBIX YCIOBUSIX, YTO MPHUBENIO K MOTYUYEHUIO PE3YyIbTaTOB C
OoJIbIIIEH TTOTPEITHOCTHIO; UM B OTYETE OBLIM JOMYIIEHBI B O0IIEH CI0KHOCTH HE Oojiee ABYX
OIIMOOK (B 3aMHCSX €AUHULL, U3MEPEHUSIX, B BBIYUCICHUAX, rpaduKax, TabIuIax, cxemax, v T.1.)
HE MPUHIUIHAIGHOTO JUISI JaHHOW pa0OTHl XapakTepa, HO TMOBJIHMSABIIMX HA PE3YJIbTaT
BBITIOJTHEHUS;

4. nomyckaeT rpyoyro ommOKy B X0/€ dKCIepuMeHTa (B 00bsICHEHUH, B 0)OpMIICHHH paboThI, B
COOJIOICHUH TPAaBUI TEXHUKH OE30MaCHOCTH MpU paboTe ¢ MaTepuasaMu U 00OpYIOBaHHEM),
KOTOpAst UCTIPABIISIETCS 110 TPEOOBAHUIO YUUTEIIS.

Otmerka "2'" craBuTCH, eciau YYEHUK:
1. He ompemenuy CaMOCTOSATENBHO IIeJdh ONbITa; BBIIOIHII pPa0OTy HE TOIHOCTBIO, HE
MOJATOTOBMJI HY)KHOE OO0OpYJIOBaHHE U OOBEM BBHITIOJTHEHHOW 4YacTH pabOThl HE TO3BOJSET
cenaTh MIPaBHIIBHBIX BBIBO/IOB;
2. WM ONBITH, W3MEPEHHs, BBIUUCICHUS, HAOMIOACHHUS TPOU3BOIMINCH HEMPABUILHO;
3. WM B X0/1e pabOTHI U B OTYETE OOHAPYKIITUCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUCHHBIE
B TpeOOBaHUAX K OIICHKE "3
4. nomyckaer aBe (M Oojee) TpyOble OMIMOKM B XOJ€ JKCIIEPUMEHTa, B OOBSICHCHHH, B



opopmuernun paboThl, B COOJNIOJCHMM TpaBHJ TEXHUKU Oe€30mMacHOCTH npu pabore ¢
BEILIECTBAMH U 000pYyI0BaHNEM, KOTOPBIE HE MOYKET MCIIPABUTH JaXKe IO TPEOOBAHUIO YUUTEIIS.

Onenka caMoCTOSATEIbHBIX MUCHObMEHHBIX 1 KOHTPOJIbHBIX paﬁoT.

Otmerka "§" craBuTcs, eciu YYEHHUK:
1. BBITIOJTHHJT pabory 0e3 OIHO0K u HEJI0YETOB;
2) JIOITYCTUI HE Oonee OJTHOTO He/o4eTa.
Otmerka "4" cTaBUTCS, €CIM YYCHHUK BBIMOJIHWI PaOOTy MOJHOCTHIO, HO JOIMYCTHJI B HEWH:
1. HE Oonee OJTHOM HerpyOon OLIMOKHU u OJTHOTO HE0YETa;
2. WIH HE 6oee JIBYX HE0YETOB.

Otmerka "3'" cTaBuTCs, €CIM YYEHUK NPABWIBHO BBIIOJIHMI HE MeHee 2/3 paboThl WK
JIOIyCTHUIL:

1. HE Oonee JBYX rpyOBIX OHO0K;
2. wii He Ooyiee OmHOW TpyOOM W OIHONW HErpyOOW OIMMOKM W OJHOTO HEI0YeTa;
3 WIH HE Oonee JBYX-TPEX HerpyObIxX OLINOOK;
4. W OJIHOM Herpyooit OIMOKHU u Tpex HEJI0YETOB;
5. WM TpH OTCYTCTBHHM OINMOOK, HO TPU HAJIMYAKA YETBIPEX-IATH HEJOYETOB.
Otmerka "2'" craBuTCH, eciu YYEHHK:
1. momycTwi 4HMCIIO OMMOOK W HEOYETOB MPEBOCXOJIAIICE HOPMY, TIPU KOTOPOH MOXKET OBITh
BBICTaBJICHA OILICHKA "3

2. WIN eClIx IMPAaBUJIbHO BBIITOJIHHUII MEHEC IMOJIOBUHBL pa6OTI)I.
OueHka BbINOJHEHHUS TECTOBBIX PA0OT 10 OMOJIOTHH:

OLICHKA MHHAMYM MaKCUMYM
5 90 % 100 %

4 71 % 89 %

3 51 % 70 %

2 0 % 50%

OueHuBaHuE NIPOEKTHOM Pad0ThI 110 0MO0JIOTHHI
O0mue TPedOBAHUSA K MPOEKTHOI padoTe Mo OMOJIOTHH.
[TpencraBisieMblii MPOEKT MOJDKEH MMETh THUTYIBHBIH JTUCT C yKa3zaHuUEM: (aMHIIU{, UMEHH,
OTYECTBA HCIOJIHUTENSI U PYKOBOAUTENs (€i) MpoeKTa, Ha3BaHHWE MPOEKTa, TOJa HaIHCaHUs
paboThl, yKazaHUEM LIeTIeH U 3a/1a4 MPOEKTHOU padOoTHI.
Coneprkanue MpOeKTHOM PabOThI TOJDKHO BKIIFOYATh TAKUE Pa3/eiibl, Kak:
. BBEJICHHE, B KOTOPOM OOOCHOBBIBAE€TCS AaKTYaJlbHOCTh BBIOPAHHOW WU
paccMaTpuBaeMoi IpoOIeMBI;
. MECTO U BpeMsl BBITIOJIHEHUS PabOTHI;
. KpaTKO€ OMHUCAaHUE HCIOJIb3yeMbIX METOIUK C CChLIKAMH Ha WX aBTOPOB
(ecu TakoBBIE HEOOXOIUMBI 11 PAOOTHI WIIM UCIIOJIB30BATUCH B HEM);
. CHUCTEMaTU3UPOBAHHBIC, 00PAOOTaHHBIE PE3YJIHTATHI UCCIICIOBAHMIA;
. BBIBOJIBI, C/IEJIAHHBIE MTOCJIE 3aBEPIICHUs PaOOThI HAJ MPOECKTOM;
. MPAKTUYECKOE MCIIOIh30BAHUE PE3YIIHTATOB MPOEKTA;
. collMalibHasi 3HAYUMOCTh MPOEKTA;
e  mpuioxeHue: ¢ororpaduu, CXE€Mbl, UYEPTEXKHU, TrepOdapuu, TaOIHIBI CO
CTaTUCTUYECKUMHM JAHHBIMHU U T.1I.
Kpurepun o1ieHKH NPOEKTOB MO0 OMOJIOTHH:
. YETKOCTh IIOCTABJICHHON 1ICIIN U 33124,
. TEMaTUYECKasi aKTyaJIbHOCTh U 00b€M HCIIOJI30BAaHHON JIUTEPATYPHI;
. 000CHOBaHHOCTH BBIOPAHHBIX METOUK JJIsI TPOBECHUS HCCIEI0BaHUT;
. TIOJTHOTA PACKPBITHS BEIOPAHHOM TEMBI IPOCKTA;
. 000CHOBAaHHOCTbH BBIBOJOB U UX COOTBETCTBHUE ITOCTABIICHHBIM 3a/1a4aM;




e  YPOBEHb NPEICTABJICHHBIX NAaHHBIX, MOJYUYEHHBIX B XOJ€ HCCIECIOBaHUS
BBIOpAaHHOMU MPoOIIEeMBI (00BEKTa), X 00paboTKa (TpU HEOOXOIUMOCTH );
e  aHAJIW3 MOJYYCHHBIX JaHHBIX;
e  HajMuue B paboTe BHIBOJIA WM NPAKTUYCCKUX PEKOMEHIAIINH;
e  KkadecTBo odopmiieHuss paboThl (Hanmuuue (GoToMaTrepualioB, 3apUCOBOK,
CIMCKA MCIIOJIb3YEMOU JINTEPaTyphl, repOapHBbIX MaTepHajoOB K MPOEKTaM M0 OOTaHUKE U
T.1.).
KpuTtepnu onieHKH BBICTYIJIEHUS TOKJIATYNKA 110 3a1IUTE MPOEKTA:

e 00OCHOBAHHOCTbH CTPYKTYPBI JOKIIA/A;

e  BBIWICHEHHE TJIABHOTO;

e TIOJHOTA PacKpbITHs BEIOPaHHOW TEMAaTUKU MCCIIEIOBAHUS IPU 3aIINTE;

e WCIIOJIb30BaHUE HATJISTHO-WJUTIOCTPATUBHOTO MaTepHara;

e KOMIIETEHTHOCTb, 3PYAMPOBAHHOCTH JIOKJIAAUMKa (BBICTYNAIOLIET0) M YMEHHUE €ro
OBICTPO OPHEHTHUPOBAThCS B CBOECH paboTe TpU OTBETaX Ha BOIPOCHI, 3a/laBACMbIe
KOMUCCHEHN (WIEHaMU KIOPU UM SKCIIEPTHOW KOMHUCCHUEN);

e YPOBEHb MPEICTABICHUS JOKIAAa IO MPOCKTY (YMEHHUE MOJb30BAThCS MPHU W3II0KCHUU
JIOKJIala ¥ OTBETaX Ha BOIPOCHI MaTEpUaNaMH, MOJYYCHHBIMH B XOJI€ HCCIICAOBAHMUS),
YEeTKOCTh U SICHOCTh IPH OTBETAaX Ha BCE BO3HUKAIOIIME B XOJE JIOKJIaJa BOMPOCHI IO
MPOEKTY, YTO SIBIIICTCSI HEOTHEMIJIEMBIM ITOKA3aTENIEM CAMOCTOSTEILHOCTH BBIIIOJHEHUS
paboTHI IO BEIOPAaHHOM TEME.

V PE3YJIBTATBI OCBOEHUSA KYPCA BUOJIOT N

JlesiTensHOCTh 00pa30BATENILHOTO YUPESKICHUS 00IIero oOpa3oBaHus B O0YICHUH OMOJIOTHU
B cpeaHedl (MOJIHOM) IIKOJIe JOJDKHA OBITh HampaBieHa Ha JIOCTHIKEHUE OO0yYaroLUMMUCA
CJIEYIOIINX JUYHOCTHBIX Pe3yJIbTATOB!
1) peanu3anMuM STHYECKUMX YCTAHOBOK I10 OTHOUIEHHIO K OHOJOTMYECKUM OTKPBITUSM,
HCCJIEIOBAHMSIM U UX pe3yJibTaTaMm;
2) npu3HaHMs BBHICOKOM LIEHHOCTH HM3HU BO BCEX €€ MPOSIBICHUSX, 30POBbS CBOETO U JAPYrUX
JIOJIEH, peain3aluy yCTaHOBOK 3/J0pOBOr0 00pa3a )KU3HHU;
3) chopMHPOBAHHOCTH IO3HABATENbHBIX MOTHBOB, HAIPABJICHHBIX Ha MOJYyYEHHE HOBOIO
3HaHMsS B oOjacTh OWOJIOTMM B CBSI3U € Oynaylied npodeccuoHAIbHON AEATEeIbHOCThIO MU
OBITOBBIMM ~ MpOOJIeMaMM,  CBSI3aHHBIMU C ~ COXpPaHEHHWEM  COOCTBEHHOI'O  3/I0pOBbS U
HKOJIOTMYECKOI 0€30I1acHOCTH.
MeTanpeAMeTHbIMH Pe3yJbTATAMM OCBOECHHUS BBITYCKHUKAMHU CcTapliel HIKoJIbl 0a30BOro
Kypca OMOJIOTHH SIBIISIFOTCSL:
1) oBiazeHHE COCTABIAIOIIUMH HCCIEOBATENBCKON M MPOEKTHOH JEATENbHOCTH, BKJIIOYas
YMEHMsI BUIETh NPoOJieMy, CTaBUTh BOIIPOCHI, BBIJIBUraTh TMIIOTE3bl, J1aBaTh OMNpPECICHUS
HOHATHUAM, KJIacCU(PUIMPOBATh, HAOIIOAATh, IPOBOJAUTh HKCHEPUMEHTHI, JleJlaTh BBIBOABI U
3aKJII0YEHHUS, CTPYKTYpUPOBATh MaTepuai, 0ObSICHSITh, JOKa3bIBaTh, 3alIUIIATH CBOU UJIEH;
2) ymeHus paboTaTh € pa3HbIMH MCTOYHMKAMM OHOJIOTHYECKOM HH(OpMaIuu: HaXOIUTh
OMOJOrMYecKyl0 HH(pOpMalMI0 B PA3IMYHBIX HCTOYHUKAX (TEKCTe yueOHMKa, Hay4dHO-
HOMYJSPHOM JnMTepaType, OMOJIOTMYECKMX CJOBapsX M CIPABOYHUKAX), aHAIM3MPOBATH U
OlIeHMBaTh HH(OPMaIKIO, TPeoOpa30BbIBaTh HH(GOPMAIUIO U3 OJHON (POPMBI B APYTYIO;
3) crocoOHOCTh BHIOMpPAThH 1€JIEBbIE M CMBICIOBBIE YCTAHOBKM B CBOMX JICMCTBUSAX U MOCTYIKax
10 OTHOILIEHHIO K KMBOW MIPHUPOJIE, CBOEMY 370POBbIO U 37J0POBbIO OKPYKAIOIINX;
4) yMeHHUs alcKBaTHO MCIIOJIb30BaTh PEUYEBBIE CPEACTBA Ul JUCKYCCUU U apryMEHTAallMu CBOEH
MO3UIMH, CPAaBHUBATh pPa3HblEe TOUKU 3pEHUS, apIYMEHTHUPOBATh CBOIO TOUKY 3pEHHUsS, OTCTauBaTh
CBOIO TO3UIIMIO.
IIpenmMeTHbIMH  pe3yJbTAaTaMHU OCBOCHHS  BBIIYCKHHKAMM  CTapliedl  LIKOJIBI Kypca
6uosornu 6a30BOro YpOBHS SIBJISIOTCS:
B noznaseamenwvnoit (unmennexkmyanvnoit) cgepe:



1) xapakTepucTHKa COAEp)KaHUS OMOJIOTMYECKHX TEOpPHH (KJIETOYHAs, YBOJIOIMOHHAS TEOpHUs
HapBuna); ydeHnuss BepHaackoro o Owocdepe; 3akoHOB MeHzens, 3aKOHOMEPHOCTEH
M3MEHYMBOCTH; BKJIa/1a BBIIAIOIIMXCS YUYEHBIX B Pa3BUTHE OMOIOTUYECKON HAyKH;

2) BblACNIEHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIOIMUECKUX OOBEKTOB (KJIETOK: PACTUTEIbHBIX U
KUBOTHBIX, TOSIIEPHBIX U SJCPHBIX, TOJIOBBIX U COMAaTHYECKUX; OPTaHU3MOB: OJTHOKJICTOYHBIX H
MHOTOKJIETOYHBIX; BUOB, IKOCHCTEM, Orochepsl) U porieccoB (0OMEH BellecTB, pa3MHOKEHUE,
JIeNieHHe KIIETKH, OIUIOJOTBOPEHHE, AEUCTBUE HCKYCCTBEHHOIO M €CTECTBEHHOTO OTOOpOB,
dbopMupoBaHUEe MPUCTIOCOOIEHHOCTH, 00Opa3oBaHHEe  BUJOB, KPYyroBOPOT  BEIIECTB U
IpEBpaILCHHS

SHEPTHH B IKOCUCTEMAX U Ouocdepe);

3) oOwsicHeHue poau Ouomorud B (QOPMHUPOBAHMH HAYYHOTO MHUPOBO33PEHUS; BKIIa/Ia
OMOJOTUYECKUX Teopuil B (HOPMUPOBAHHE COBPEMEHHON €CTeCTBEHHO- HAYUYHON KapTHUHBI MHUpA;
OTPHIIATEIILHOTO BJIMSHUS QJIKOTOJSI, HUKOTHHA, HAPKOTUYECKHX BEIIECTB HA pa3BUTHE
YeJiOBeKa; BIMSHHS MYTareéHOB HA OPraHM3M 4YelIOBEKa, JSKOJOTMYeCKHX (aKTOpoB Ha
OpraHU3MBlI; IOPUYHH 3BOJIOIMHA,  M3MEHAEMOCTH  BUAOB,  HApyIIEHUH  pa3BUTHUSA
OpraHU3MOB, HACJIE/ICTBEHHBIX 3a00JIeBaHUM, MyTallli, yCTOWYMBOCTU U CMEHBI 3KOCHUCTEM;

4) npuBeneHUE A0KA3aTEIbCTB (ApryMEHTAlNs) €AMHCTBA KUBOM 1 HEXKUBOM MTPUPO/IBI, POACTBA
JKUBBIX OPraHU3MOB; B3aMMOCBSI3€il OpPraHM3MOB U OKpPYXKAOIEeH cpeabl; Heo0XOIUMOCTU
COXpaHEHUsI MHOTOOOpa3usi BUJIOB;

5) yMeHue oJb30BaThCs OMOIOTHYECKON TEPMUHOIOTHEN U CUMBOJIHKOIA;

6) pemieHHE DIIEMEHTAPHBIX OHOJOTHYECKMX 3a/1a4; COCTaBJICHUE DJIEMEHTAPHBIX CXEM
CKpEIIUBAHUS U CXEM MEPEHOCA BEIIECTB U DHEPTUH B SKOCUCTeMaX (IeTH MUTaHUS);

7) orrcanue ocobel BUOB 110 MOPHOIOTUIECKOMY KPUTEPHIO;

8) BBISBICHHE W3MEHUMBOCTH, MPUCIOCOOIECHUI OPraHU3MOB K cpelie OOMTaHUsl, UCTOYHHKOB
MyTareHOB B OKpYXarollel cpene (KOCBEHHO), aHTPOIIOI€HHbIX H3MEHEHUN B 3KOCHUCTEMax
CBOEH MECTHOCTH; U3MEHEHUN B SKOCHUCTEMAaX Ha OMOJIOTUYECKUX MOJIETISX;

9) cpaBHEeHHE OMOJIOTUYECKUX OOBEKTOB (XMMUYECKUM COCTAB TEJ KUBOW M HEXKHBOU MIPUPO/IBI,
3apOJIbIII YeNIOBEKa U JPYIMX MIICKOMHUTAIOIINX, MPUPOIHBIC SKOCUCTEMBI U arpo3KOCHUCTEMbI
CBOEH MECTHOCTH), TIPOLIECCOB (€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOPHI, TTOJIOBOE M OECIoyioe
pasMHOXKEHUs1) U (POPMYIHPOBKA BHIBOJIOB HA OCHOBE CPABHEHUS.

B yennocmmno-opuenmayuonnoi cghepe:

1) aHanM3 M OIEHKAa pPAa3JIMYHBIX TUIIOTE3 CYIIHOCTH J>KU3HHU, INPOUCXOXKICHHE YelloBeKa WU
BO3HMKHOBEHUE JKM3HH, TJOOAIBHBIX JKOJOTHUECKHUX TMPOOJIIeM U MyTe WX pemeHHs,
HOCJIECTBUIM COOCTBEHHOI IeATENLHOCTH B OKpYXarolleil cpesie; 61onornyeckoit HHGpopmaruu,
MOJIy4a€MOM U3 pa3HbIX HCTOYHUKOB;

2) OLEHKa OTHYECKUMX AacleKTOB HEKOTOPBIX HCCIEeIOBaHMA B 00JaCTH OMOTEXHOJIOTHH
(KJIIOHMpPOBaHUE, HCKYCCTBEHHOE OIUIO0TBOPEHUE, HAPABICHHOE N3MEHEHNE T€HOMA).

B cghepe mpyooeoii Oeamenvnocmu: OBIaJieHUE YMEHUSAMHM U HaBBIKAMH ITOCTaHOBKHU
OMOJOTUYECKUX IKCIEPUMEHTOB M 0OBSICHEHUS UX PE3YJIbTATOB.

B cgpepe dpuzuueckoii deamenvnocmu: 0O00CHOBaHME U COONIOJIEHHE MeEp NMPOPUIAKTUKI
BHUPYCHBIX 3a00JIeBaHUM, BPEIHBIX MPUBBIYEK (KypEeHUE, YIIOTPeOIeHNE alIKOr0Jis, HAPKOMAHNUS);
IpaBUJI OBEJIEHUS B OKPYKaIOLIEH cpene.

VI INTAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA BUOJIOT U

B pe3yabTraTe n3ydyeHusi yuyeOHoro npeamera «buosorusi» Ha ypoBHe cpeaHero (I0JIHOro)
o01ero o0pa3oBaHus BBIIIYCKHUK HA 0230BOM YPOBHE HAYYHTCH:

— pacKpbIBaTh Ha MPUMEPAX poJib OMOJIOTHH B (HOPMUPOBAHUM COBPEMEHHON HAyYHON KapTHHBI
MHUDPA U B IPAKTUYECKOHN EATEIBHOCTH JIIOJIEN;

— TIIOHMMAaTh U OINMKCHIBATh B3aWMOCBSI3b MEXKIY €CTECTBEHHBIMH HayKaMH: OMOJIOTHEH,
(bu3uKOI, XUMUEHl; yCTaHABINBATh B3aUMOCBS3b IPUPOHBIX SIBICHUA;

— IIOHUMATh CMBICII, Pa3JIN4aTh U OMHUCHIBATh CUCTEMHYIO CBS3b MEXAY OCHOBOIIOJIATAIOIINMHU
OMOJIOTMYECKMMHU TIOHATHAMM: KII€TKa, OPraHu3M, BH]I, IKOCUCTeMa, Onochepa;



— MPOBOJIUTH AKCIEPUMEHTHI 110 U3YYEHHIO OMOJIOTMYECKUX OOBEKTOB W SBICHHM, OOBACHSITDH
pe3yJIbTaThl SKCIIEPUMEHTOB, aHATM3UPOBATH UX, (OPMYIUPOBATH BHIBOIBL;

— HCIIOJNIb30BaTh OCHOBHBIE METOJbl HAYYHOTO TIO3HAHUS B Y4eOHBIX OMOIOTHUECKUX
UCCIICIOBAaHHSX, IIPOBOJAUTH IKCIIEPUMEHTBI 110 U3YYCHUIO OMOJIOTUIECKUX OOBEKTOB U SIBIICHHIA,
OOBSICHATDH PE3YJIbTAThl SKCIIEPUMEHTOB, aHATU3UPOBATH X, (HOPMYIHPOBATH BHIBOIBI;

— (GOopMyYIHPOBATh THUIIOTE3bl HA OCHOBAHHWH IMPEUIOKEHHOW OHOJIOTHYECKON MHPOPMALUU H
npeJyiaratb BapuaHThl IPOBEPKHU TUIIOTES;

— CpaBHHUBaTh OHOJOTHYECKHE OOBEKTBI MEXIy CO0OW IO 3aJaHHBIM KPUTEPHSIM, ICiaTh
BBIBOZIBI 1 YMO3AKJIIOUCHHUSI HA OCHOBE CPaBHEHUS;

— 00OCHOBBIBATH CIUHCTBO JKUBOW ¥ HEKWUBOW TPUPOMIBI, B3aWMOCBS3H OPTaHH3MOB H
OKpY’KalolIel cpeabl Ha OCHOBE OMOJIOTHUYECKUX TEOPUH;

— TIPUBOJIUTH MPUMEPHI BEIIECTB OCHOBHBIX TPYII OPTaHUYECKUX COCTUHEHUHN KIETKH (OCIKOB,
KHUPOB, YIIIEBO/IOB, HYKIEUHOBBIX KHCIIOT);

— pacro3HaBaTh KIETKH (IIPOKapHUOT W YKApUOT, PACTEHUI W JKUBOTHBIX) MO OMUCAHUIO, HA
CXEMaTHUYECKUX M300paKEHUSIX; YCTAHABIMBATH CBA3b CTPOCHUS U (YHKIMHA KOMIIOHEHTOB
KJICTKH, 000CHOBBIBATH MHOTOOOpa3ue KIIETOK;

— 00BACHATH MHOTOOOpa3ne OpraHM3MOB, IPUMEHSISI SBOJIIOLIMOHHYIO TEOPHIO;

— OOBSCHATH MPUYMHBI HACJICICTBCHHBIX 3a00JICBaHUM;

— BBIABIISITH U3MEHUYMBOCTH Y OPraHU3MOB; CPAaBHUBATH HACIICACTBEHHYIO H HEHACIICACTBEHHYIO
U3MEHYUBOCTB;

— BBIBIATH MOpdoornyeckue, (Pu3n0IOTHIeCKre, MMOBEACHYECKHE aIaNTalllil OPraHu3MOB K
cpezie OOUTaHMS U ICHCTBHUIO SKOJIOTUICCKUX (PaKTOPOB;

— COCTAaBIISITh CXEMBI IIEPEHOCA BEIIECTB M SHEPTHH B AKOCHUCTEME (LIETIH TTUTAHUS);

—  [PUBOJWTH  JIOKA3aTEILCTBA  HEOOXOJMMOCTH  COXpaHEHHUS  OHOpa3HOOOpa3ws IS
YCTOMUYMBOTO Pa3BUTHUS U OXPaHbl OKPYKAKOLIEH CPEIbI;

— OILIGHUBATh JIOCTOBEPHOCTh OHMOJIOTMYCCKONH WH(OpPMAIMK, TIOJIYYCHHOW U3  pa3HbIX
HCTOYHUKOB,;

— TIPECTABIATh OMOJIOTUYECKYI0 HH(POPMAIIMIO B BUJE TEKCTA, TAOIUIIBI, TpaduKa, JuarpaMmbl
U JIeNIaTh BBIBOJIBI HA OCHOBAHUH TPE/ICTABICHHBIX JTAHHBIX;

— OIIGHUBaTh pOJIb JOCTM)KEHUIH TEHETHKH, CeJNEKIHH, OMOTEeXHOJOIMH B MPaKTHUYECKOU
NeSITeTTHHOCTH YeIIOBEKa,

— OOBACHATH HEraTHMBHOE BIMSHHME BEIECTB (aJIKOTOJIs, HUKOTHHA, HAPKOTHMUYECKUX BEIECTB)
Ha 3apOJIBIIIIEBOE PA3BUTHE YEIIOBEKA.

BbinyckHUK Ha 62a30BOM YPOBHeE MOJYYUT BO3MOKHOCTh HAYYHTHCS:

— oasamb  HayuHoe  OOVACHeHue  OUOIO2UYEeCKUM  hakmam,  Npoyeccam, a6leHUsM,
3AKOHOMEPHOCHIAIM, UCNOAb3YSl OUONOUYeCKUe meopull (KIemouHyio, 360JIOYUOHHYIO), YUeHUe O
ouocghepe, 3aKkOHbL HACIEOCMBEHHOCIU, 3AKOHOMEPHOCIU USMEHYUBOCTUL,

— Xapakmepuzoeams COBPEMeHHble HANPAGIeHUs 6 Pa3eumuu  OUOLOSUU; ONUCHIBAMDb  UX
B03MOJCHOE UCNOTIL30BAHUE 8 NPAKMUYECKOU OesimeTbHOCMU,;

— CpasHUuBamsv cnocoobl OejleHUs KiemKu (MUumo3s u metios),

— pewamsv 3a0auu Ha nocmpoeHue Gpaemenma emopou yenu JJHK no npednoscennomy
@paemenmy nepeoui, uPHK (MPHK) no yuacmxy /[HK,

— pewams  3a0ayu Ha onpeoeieHue KOIUYeCmed XPOMOCOM 6 COMAMUYECKUX U NOTOBbIX
KIemKax, a makdce 8 KIemKkax nepeo HaAuaiom OeleHus (Meuosa uiu Mumosa) u no e2o
OKOHYAHUU (OJ151 MHO2OKIIEMOYHbBIX OP2AHUMOB);

— pewiamy 2eHemuueckue 3a0auu HA MOHOSUOPUOHOE CKpewjugaHue, COCmagiiams Ccxembl
MOHOCUOPUOHO20 — CKpewusanus, NPUMEHss. — 3AKOHbL HACIeOCMBEHHOCMU U UCNOIb3Ys
OUOI02UYECKYIO MEPMUHOLO2UIO U CUMBOIUKY,

— YCMAaHA8Iueams mun HACi1e008aHUs U XAPAKMeP NPOsAGIeHUs NPUSHAKA NO 3A0AHHOU cXxeme
POOOCI06HOIL, NPUMEHSSL 3AKOHbL HACAEOCMBEHHOCU,



— oyeHusamv  pe3yIbmamvl  83AUMOOCUCMBUS  YeNoseKa U OKpydcaroujeli cpeobl,
NPOCHO3UPOBAMb  8O3MOJCHbIE NOCIeOCMEUs O0esIMENbHOCMU  4enogeka OJisl CYUujecmeo8aHus
OMOENbHBIX OUONIOSUECKUX 0OBEKMOB U YeblX NPUPOOHBIX CO0OUeCcma.

VII COAEP’ KAHUE KYPCA BUOJIOI'HN
buoJiorusi Kak KOMILIEKC HAYK O "KUBOW Npupoje

buonoruss kak KOMIUIEKCHas HayKa, METOJbl HAY4YHOI'O I103HAHUS, UCHOJb3YEMbIE B
ouonorun. Cospemennvie HanpasieHuss 6 oOuonozuu. Ponp 6uonoru B (POPMUPOBAHUU
COBPEMEHHOM  HAay4yHOM  KapTHUHBI  MHpa,  IPAKTUYECKOE 3HAUYEHUE  OMOJIOTMYECKHX
3HaHUU. bruonornyeckue cuCTeMbl Kak mpeMeT U3yueHus: OMOJI0THH.

CTpyKkTypHbIe M QYHKIIHOHAIbHbIC OCHOBBI ;KM3HU

MounekynsipHble OCHOBBI XU3HU. Heopranuueckue BeniecTBa, ux 3HadeHue. OpraHnyeckue
BemecTBa (yIJIeBOABI, JHUMHUIBI, O€NKH, HYyKIEeHHOBble KUCIOTH, AT®) um ux 3HaveHue.
buononumepsl. /[pyeue opeanuueckue sewecmsa knemxu. Hanomexnonozuu 6 ouonozuu.

[utosmorusi, MeToabl LUTONOTMU. POJIb KJIETOYHOW TEOpPUHM B CTAHOBJICHUM COBPEMEHHOM
€CTECTBEHHO-HAy4YHOM KapTuHbl Mupa. Kierku npokapuor u 3ykapuoT. OCHOBHBIE 4acTH U
OpraHOM/IbI KJIETKH, UX (QYyHKIIHU.

Bupycsl — HeksieTouHas (hopma KU3HU, MEpPBI MPO(PHUIAKTUKH BUPYCHBIX 3a00ICBaHHUIA.

KusuenesrenpHoCcTh KiaeTkd. Ilnmactrueckuii ooMeH. DorocuHTe3, XEMOCHHTE3. brocunres
Oenka. DHepreTuueckuid oOMeH. XpaHeHHe, I[eperada | peanu3alus HacleJCTBEHHOU
uHpopmanuu B kierke. ['eHermueckuil koxn. I'en, reHoM. I'enmomuka. Brusnue naprocenmwvix
geujecme Ha npoyeccovl 8 Kiemke.

Knerounslii nuki: unrepdaza u nenenue. Muto3 u Meios, ux 3HaueHue. ComaTHueckue u
MIOJIOBBIE KJIETKH.

Opranusm
Opranusm — eJIMHOE LEINOoe.
KuzHenesaTenbHOCTh Opranu3Ma. Perymsimus GyHKIuil oprann3ma, ToMeocTas.

Pasmuoxenne opranu3zMoB (Oecrionoe u moJioBoe). Cnocobwl pazmHodiceHus y pacmeHutl u
ocusomuwix. UnauBUAyanbHoe pa3BuTHE opraHuzMa (oHrtoreHes). [lpuumHbel  HapyleHui
pa3BuTHA. PenpoIyKTUBHOE 340pPOBbE UYEIOBEKA; MOCIEACTBHS BIMSHHS AJIKOTOJIs, HUKOTHHA,
HapKOTUYECKUX BEILECTB Ha AMOPHMOHAIILHOE pa3BUTHE YenoBeKka. JKusnennvie yukivl pasuvix
2PYNn OpP2aHUu3Mos.

'enernka, MeTOJbl TeHETHKH. ['eHeTHueckas TEPMUHOJIOTHS W CHUMBOJIMKA. 3aKOHBI
HacsencteeHHocTu ['. Menaens. XpomocomHast TeOpHs HacaeACTBEHHOCTH. Onpenenenue noua.
CuerneHHoe C 1M0JI0M HaclleZJOBaHUE.

I'enetuka uenoBeka. HacnencTBeHHblEe 3a00J€BaHUS YeNOBEKa M MX MPEIYNpPEXkIEHUE.
OTHUYeCcKHUe acTeKThl B 0071aCTH MEAUIIMHCKON T€HETUKH.

I'enotun u cpena. HenaciencrBeHHas HM3MEHUMBOCTH. HacnencTBeHHas H3MEHUUBOCTD.
Myrtanuuu. MyTtarensl, UX BIMSHUE HA 3JOPOBbE YEIIOBEKA.

Jomectukauus u cenekuusa. Meronbl cenekuumu. buorexHosorus, €€ HalpaBlIeHHUS H
NepCreKTUBbI pa3BuTus. buobezonacnocme.
Teopus 3BOTIOLUH

Pa3BuTHe 3BOMIOLIMOHHBIX UAEH, 3BomOIMOHHas Teopus Y. JlapBuna. CunTeTHUECKask TeOpUs
3BOMIIOLMU. CBUAETENBCTBA IBOJIIOLMH JKMBOW NMPUPOABl. MUKPOIBOMIOIMS U MaKpO3BOJIIOLHS.
Bun, ero kpurtepuu. Ilomynauus — sneMeHTapHas €IUHUIA SBOMIONUH. JIBHXKyIIMe CHIIBI
HBOJIIOIMH, UX BIMSHUE Ha TeHOQOH/ nomyysiuuu. HanpaBieHus 3BOIIOIUH.

MHoroo6pa3ue OpraHM3MOB KakK pe3yibTaT 3BOJONHUH. [IpUHIUIBI KiTacCuPUKALINHA,
CUCTEMATHKA.

Pa3Burtue :xu3Hu Ha 3emiie
I'unoTe3bl NpoMCX0XKAeHUs KU3HU Ha 3emiie. OCHOBHBIE ATAlbl ABOJIIOLMHA OPraHUYECKOTO
MUpa Ha 3emIie.



CoBpeMEHHbIE MPEACTABICHUS O TMPOMCXOXKIECHUM UEJIOBEKA. OBOJIIOLUS YEJIOBEKA
(anTpomorenes). [IBumxyime cuiibl aHTponoreHe3a. Packl denmoBeka, UX MPOUCXOXKIEHUE U
€MHCTBO.

Opranusmbl 1 OKpPY/KAKOIIAs cpeAa
[TpucnocoOaeHns OpraHu3MoOB K JIEHCTBHIO SKOJIOTHYECKUX (aKTOPOB.
buoreonenos. Dxocucrema. Paznoobpasue sxocucrem. B3auMooTHOIIEHHS TOMYSIUN pa3HbIX
BHUJIOB B dKocucTreMe. KpyroBopor BeIEeCTB U IOTOK 3HEPTUU B DKOCUCTEME. Y CTOMYUBOCTD U
JMHaMHUKa HKocucteM. [locnencTBus BIUSHUA NEATEIBHOCTH 4YEJIOBEKAa HA 3KOCUCTEMBI.
Coxpanenue 0nopa3zHooOpa3usi Kak OCHOBA YCTOWYMBOCTU YKOCUCTEMBI.
CrpykTrypa 6uochepsl. 3aKOHOMEPHOCTH CYIIECTBOBAHUS OMOCHEPHI.
Kpyzoeopomwi sewgecms 6 buocgepe.
['moGanbHbIe aHTPONOreHHBIE U3MeHEeHus B Obuocdepe. [IpobieMbl ycTOMUNBOTrO pa3BUTHSL.
Ilepcnexmuebl pazeumus OUOIOSULECKUX HAYK.
IIpuMepHBbIi NepeYyeHb JIA00PATOPHBIX M NMPAKTHYECKHUX PAa0oT (Ha BHIOOP yuMTeIsl):
1. Ucnionb30BaHue pa3nuYHbIX METOAOB MPU H3yYCHUN OUOIOTHYECKUX OOBEKTOB.
2. TexHuka MUKpOCKOTUPOBAHUSI.
3. M3y4eHune KJIeTOK pacTeHUI U )KUBOTHBIX 110 MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenapaTax u
UX OIHCAHHE.
4. IlpuroroBiieHue, pacCMaTpUBaHUE U ONMCAHUE MUKPOIIPENAPATOB KJIETOK PACTEHUH.
5. CpaBHEHHUE CTPOCHUS KIIETOK PACTEHHI, )KUBOTHBIX, TPUOOB U OaKTEpU.
6. M3ydyeHne ABM>KEHUS LUTOIIA3MBbI.
7. I/ISy‘IeHI/IC IU1a3MOJIM3a U ACTIa3MOJIn3a B KJIIECTKaxX KOXKHUIIBI JIYKa.
8. H3ydeHue (QepMEHTATUBHOTO pACHICIUICHUS NEPOKCHIA BOJOPOJA B PACTUTEIBHBIX H
JKUBOTHBIX KJIETKaX.
9. OGHapy>xeHue 0eIKOB, YIIEBOAOB, JUMUIOB C TOMOIILI0 KAYECTBEHHBIX PEaKITHil.
10. Beigenenune JJHK.
11. syuenune kaTaTuTHYECKON aKTHBHOCTH (DepMEHTOB (Ha IPUMEPE aMIJIa3bl WM KaTaiasbl).
12. Habntonenue MUTO32 B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MHUKpPOTIpernaparax.
13. UzydyeHune XxpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.
14. N3y4yenue cranuii Melio3a Ha TOTOBBIX MUKpOIpenaparax.
15. U3ydenne cTpOCHHMsI MMOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenapaTax.
16. Pemienue sneMeHTapHBIX 337124 MO MOJIEKYISIPHONH OMOIOTHH.
17. BolsiBneHHe NMPU3HAKOB CXOJACTBA 3apOJIbIIIEH UeIOBEeKa U JIPYTrUX MO3BOHOYHBIX )KMBOTHBIX
KaK JOKa3aTeIbCTBO UX POJCTBA.
18. CocTaBneHue 3J€MEHTapHBIX CXEM CKPEIIUBAHMUS.
19. PemieHue reHeTHUECKHX 3a1a4.
20. V3yuenue pe3yiabTaToB MOHOTMOPUAHOTO M TUTHOPUIHOTO CKPEIMBaHUs Y IPO30(UIIBL.
21. CocraBiieHUE U aHAJIU3 POJOCIOBHBIX YEJIOBEKA.
22. VI3yueHnue U3MEHYMBOCTH, IOCTPOEHUE BApUALIMOHHOIO Psiia U BapHallMOHHOW KpUBOM.
23. Onucanue ¢GpeHoTHUMna.
24. CpaBHEeHHE BUJIOB 10 MOP(OIOTHUECKOMY KPUTEPHIO.
25. Onucanue NpucnocoOIEHHOCTH OpraHu3Ma U €€ OTHOCUTENIBHOTO XapakTepa.
26. BblsiBneHue MNpUCHOCOOIECHUI OpPraHU3MOB K BIUSHHUIO Pa3IUYHBIX 3KOJOTHYECKUX
(baxTopoB.
27. CpaBHEHHE aHATOMHYECKOTO CTPOCHHUSI PACTEHHUI Pa3HbIX MECT OOMTaHHUS.
28. MeTozb! n3MepeHust (PakTOpoB cpesibl OOUTaHMS.
29. N3y4yeHune 3KOJIOTMYECKUX alanTalid YeJ0BeKa.
30. CocraBneHue NUILIEBBIX LETEH.
31. 3ydyeHue u onrucaHme 3KOCUCTEM CBOEU MECTHOCTH.
32. MoaenupoBaHue CTPYKTYp U MPOLIECCOB, MPOUCXOASIINX B SKOCUCTEMAX.
33. OueHKa aHTPOTIOT€HHBIX U3MEHEHUH B IPUPO/IE.



VIl Yye0HO-TEMATHYECCKHUH IIJIAH

10 xaacc

Templ (pa3aesnbl)

Koa-Bo yacos

1. BBenenne 5
2. MoJiekyJIsIpHbIii YPOBeHb 12
3. KiieTouHblii ypoBeHb 16

Hroro:

33 +2 4 pe3epB

11 kiaace

Tembl (pa3aesibl)

Kos-Bo yacoB

1.Opranu3mMeHHbIN YPOBEHb 10
2.IlonynsimoHHO-BUOBON YPOBEHb 8
3.9KOCUCTEMHBIN YPOBEHb 8

4. buocdepHslii ypoBeHb 9
Hroro: 35

IX Kanenoapuo - memamuueckoe nianuposanue

10 KJZIACC»
Neo Tema ypoka/ Tun yp{ JlaTa IInanupyemsbie o0pa3oBaTebHbIE PE3yIbTATHI
n/n (B coorBeTcTBUHU ¢ PI'OC)
npeaMeTHbIE MeTanpeAMeTHbIe | JUYHOCTHbIE
YYI
buonorus B cucreme Nwmetp Onpenenstob Bocnuranue y
HayK MpEJICTaBICHUE O | MECTO OHOJOTHHU | ydaluxcs YyBCTBa
Beoonwiii Oouonoruu,  Kak | B CUCTEME | rOpAOCTH 3a
1 Axmyanusayus Hayke O JKMBOM | Hayk. OIleHMBaT | POCCUUCKYIO
3HaHUU IIPUPOJIE; ofb BKJIaJ] | OMOJIOTMYECKYIO HAYKYy.
npodeccusix, Pa3IMYHBIX [To3naBaTenbHbIM
CBSI3aHHBIX c | yueHBIX- UHTEpEC K
2 OO0BEeKT U3Y4YEHUS 6I/IOJ'IOTPICI>'I; 00 | Omosoron B CCTCCTBCHHBIM HAayKaM.
OHOJIOTHHU YPOBHEBOM pasButre Hayku | [Tonumanue
Beceda c OpraHu3aIu ouonoruu MHOT000pa3us u
leMeHmamiL KUBOU MpHUpobl. | Beiaensts €IMHCTBA KUBOM
06vsICHeHUS, 3HaHue OCHOBHBIE PUPOJIBI Ha
cocmaenenue OMOJIOTrMYECKHUX METO/IbI OCHOBaHUU 3HAHUH O
mabnuybl HAayK U OOBEKTOB | OMOJOTHYECKHX MpU3HAKaX KUBOTO.
ux W3YYEHHUS. | UCCiIeIOBaHUH. Peanuzanuu sTuyeckux




Metoib1 Hay4HOTO 3HaHue OOBSCHATH YCTaHOBOK no
MIO3HAHUS B MPU3HAKOB 3HAYCHHE OTHOILLIEHUIO K
Ouosoruu KUBBIX ounosorun sl | OMOJIOTHYECKUM
JlaGopaTopHast OpraHU3MOB, MTOHUMAHHUS OTKPBITHSIM,
padora 1 YMEHUE  J1aBaTh | HAY4YHOH UCCIICIOBAHUSIM U MX
«HAcnosn3oBaHue p UM KapTUHBI MUPA pe3yiabTaTam;
a3 IMYHBIX METO/10B xapaktepucTuky. | CocrtaBieHue  Ha
npu Paznuuenue OCHOBE pabOThI
H3y4YeHUH OHOJIOTH O0BEKTOB JKMBOU | C  Y4eOHUKOM H
YeCKUX 00bEeKTOB u HEXHUBOU | mpyrumu
Kombunuposannuuii. npupoabl. 3HaHue | HHGOPMaIMOHHBIM
Bronornyeckue U coOioaeHue | U HMCTOYHUKAMU
CHCTEMEI paBWJI paboOThI B | CXEMBI,
1 X CBOICTBA KaOuHETEe packphIBarolen
JlaGopaTopHasi ouonoruu JTarnbl
pa6ora 2 MPOBEACHUS
«MexaHU3MBbI CAMO Hay4HOI'O
peryJsium». WCCJICIOBAHMS U UX
Kombunuposannuwiii. B3aMMOCBA3b.
O0o0maromuii YmeHue
VPOK 1m0  Teme: OTpeAeNsATh  Lelb
«BHosorus B ypoKa © CTaBUTH
cucreme sajnat,
nayk.Mertombi HEOOXOUMBbIE IS
HAY4HOTO €€ JIOCTHXKEHUSI.
MO3HAHMS B YmeHue
GH OO I BOCIIPUHUMATh
(KOHTPOJIbHBII HHQOpMaLMIO  Ha
Teer 1) ciyX, paboraTh B
Ypox obobwenus u cocTase
cucmemamuzayuu TBOPHCCKUX IPYITIL.
SHAHUU
MonekynspHbIii 3Hath oOcHOBHBIE | OnpenensTh YmMmeTh OOBSCHATH
YPOBEHB: METO/IbI MpeaMET, 3aJaud | HE0OXOIUMOCTh
oOrmras M3y4YeHUs u METOJIbI | 3HAHUM O KJIETOYHOMH
XapaKTEePUCTUKA KJIETKH; UMETh WCCIICIOBaHUS TEOPUH TSI TOHUMAaHUS
Ypox uzyuenus u MPEJICTAaBICHUE O | IUTOJNOTUU  KakK | eTUHCTBA CTPOCHHS U
NePBUUHO20 MOJIEKYJIIPHOM HayKH. (G YHKITHOHUPOBAHHUS
3aKpenienuss 3HaHUll YpOBHE OOBSCHATD OpPTaHUYECKOTO MHpA.
HeopraHquCKHe opraHusanuvu 3HAa4YCHUC OBJ'I&)IGHI/IG
BEIIEeCTBA: JKHUBOTO. [UTOJIOTUYECKUX | MHTEIEKTyaIbHBIMHU
BOJIA, COJH 3HaTh COCTaB, | MCCICIOBAHUMI YMEHUSIMU:
Kombunuposanmwlil. CTpPOEHUE u| s pa3BUTHUA | JOKa3bIBaTh, CTPOUTH
T B, 1IX byHKIIUN OuoI0rNu U | pacCyIeHus,
cTpoerue - OpTaHNYECKHUX JIPYTHUX aHAJIM3UPOBATh, JIENaTh
byHKI, BEIIECTB, OMOJIOTHYECKUX BBIBO/IBI.
Kombunuposanmwiii BXOJISIINX B | Hayk CdopmupoBaHHOCTH
COCTaB XKHBOTO; OOBSCHATH MO03HABATEIIBHBIX
YriueBonsl, 1504
3HaTh 3HaUEHUE WHTEPECOB U MOTHBOB,
CTpPOCHHE " .
ompeneneHne KJIETOYHOM HaTPaBJICHHBIX Ha
ymicu, . OCHOBOIIOJIATrat0 TEOPUH ISl | U3y4eHue TEMBI.
Kombunuposannuii iy
MX TTOHSTH: pa3BHUTHSA Bnanenue




10

benkn, cocraB m
cTpykTypa.Komodounu
POBAHHBIU ,
8b100poOYHas

npoeepka mempaoeti

11

benku.
0enKoB
KoMmOnHUpOBaHHBII

OyHKINHT

12

JlaGoparopHasi
padora 3
«O0Hapy:keHune
Jlunuaos,
YIJIEBOIOB, 0€JIKOB
c MOMOIIbI0
KA4eCTBEHHbIX
peakuuinn

VPOK -Npakmuxym

13

DepMeHTHI -
buonornueckune
KaTaJnu3aTophl.
JlaGopaTropHasi
pabora 4
«Karanurtuueckast
AKTHBHOCThH
(epmenToB (na
npumepe
aMuIa3bl)»
Kombunuposannwiii

14

O06o061maromuii
YPOK 1O
«XuMHYecKui
COCTAB KJIETKI)
(KOHTPOJIBLHBIN
TecT 2)

Ypok obobwenus u
cucmemamuzayuu
SHAHUU

TEME

15

Hyxnennosbie
KHCIIOTBI:

JIHK u PHK
Kombunuposannulii

16

AT® wu
HYKJICOTH/IBI.
Buramunst
Kombunuposannwiii

JpyTHe

aTOMBI "
MOJICKYJIbI,
OpraHUYecKHe U
HEOpPraHU4ecKue
BEILIECTBA,
KOBaJICHTHAsI
CBSI3b,
MaKpOdJIEMEHTHI,
MHKPO3JIEMEHTHI,
OMONOIUMEDPBI:
TOMOIIOJIUMEPHI
u
reTepOIOIMMEPEI

Ocob0eHHOCTH
XAMHYECKOI0
cocTaBa  JKHMBBIX
OpraHU3MOB.
Heoprannueckue
" BemiecTBa. Poib
BOJIBI,
MUHEPATBHBIX
coyen B
OpraHu3Me.
Ocob0eHHOCTH
XHUMHUYECKOTO
coCTaBa  JKHUBBIX
OpraHU3MOB.
Opranuueckue
BelecTea. Poib
YTJIEBOJIOB,
JIATUI0B, OCIKOB,
HYKJIEMHOBBIX
kuciior, AT® B
OpraHu3me
Mexaau3m
JEHCTBUSA
KaTajln3aTopoB B
XUMHYECKUX
peaKIusX.
OHeprus
AKTHBAIVH.
Crpoenue
dbepmenTa:
aKTUBHBIN
IIEHTP,
cyOctparHas
Crenu(pUIHOCTb.

Onosorun
CpaBHuBarh
XHUMHYCSCKHI
COCTaB  JKHUBBIX
OpraHU3MOB u
TE HEXKHUBOM
PUPOIBI, JIETIaTh
BBIBO/IBI Ha
OCHOBE
CpaBHEHHUSA.
OOBACHATH POJIb
HEOPraHUYeCKUX

U OpPraHUYECKUX
BCIIECTB B KIICTKE
XapakTepru3oBaTh
KIIETKY KakK
CTPYKTYpPHYIO
€MHUILY KUBOTO.
PaszButue
II03HABATEIIFHOIO
HWHTEpeca K
U3YYCHUIO
Oouooruu u
MEKITPEAMETHBIX
3HAHUU npu
U3Yy4YEHUU
MaTepuaia o
XAMHYECKHAX
CBSI3IX B
MOJIEKYJIax
BEIIICCTB,
HMCKYCCTBEHHOM
MOJTy4YeHU U
OpTraHUYECKUX
BEILECTB U Jp.
Pemenne
OMOJIOTHYECKUX
3aJ1a4 B IEIAX
IIOJITOTOBKH K
EID.

[IpoBoauTh
OHOJIOrHYECKHE
HCCIENOBaHUA U
JleJIaTh BBIBOABI Ha
OCHOBE
TOJTYYEHHBIX
pe3yabTaTOB.
[IpumeHnATH

COCTaBJIIOIINMHA
yueOHo-
HCCIIEA0BATENLCKOM
JIeSITeILHOCTBRIO.
VYMeTh  OOBICHATH
NPUMCHSTh 3HAHUS
MPaKTUYECKOU
JIeITeIILHOCTHU
VBaXUTEIBHO

n
B

OTHOCUTBHCA K YUUTCIIIO

N OAHOKJIACCHUKaM.

Haxogute BBIXOH U3

CHOPHBIX CUTYaI[Hil.

Kputnunoe otHoIeHNE
K CBOHMM IIOCTYIIKaM,

OCO3HAHUC

OTBCTCTBCHHOCTH 34 HX

IMOCJICACTBUA.

[Monumanue 3HAYCHUS
0o0y4eHus TUTST

IIOBCEIHEBHOM JKH3HH.
dopMHUpOBaHHE

COOCTBEHHOH IO3UIIAHU

110 OTHOILIECHHIO K
OHOJIOTUYEeCKOU
UHpOpManuy,
[10JIy4aeMOU

u3 pa3HbIX

HCTOYHHUKOB.
PazButne
MMO3HABATEIIFHOTO
WHTEpeca Mpu
U3y4YEHUU
JIOTIOTHUTEIIEHOTO
Martepuana
yueOHUKa




17 Bupycsr KodepmeHTsr. MOJICIM U CXEMBI

Kombunuposannviii. Otnuuns I ¢ peleHus
dbepMeHTOB  OT | y4eOHBIX u
XUMHUYECKUX MO3HABATEIbHBIX
KaTaJln3aToOpOB. 3a/1a4;
benku- Bnaners
AKTHBATOPbI U | npuémamu

18 0606 ma 0wl OenKku- CMBICJIOBOT'O
YPOK 10  Teme UHTHOUTOPBI YTEHUS,

«MoJTeKyIsIpHbIii 3HaTh O BHUpYCAaX | COCTaBIATH TE3UCHI
ypoBeHb KaK HEKJIETOYHBIX | U TIJIaHBbI -
OpraHu3amum (dopmax KU3HU. KOHCIEKTBI 1o
JKUBOI MPHPOIB pesybTaTtaMm
(KOHTPOIBHbII YTeHus; Kiaccupu
Tecr 3) LUPOBaTh u
Vpox o6obwenus u BBIOMpPATH
cucmemamuzayuu KpuTepHun AT
suanuii KJIacCU(PUKaIIUHU.

19 Kiterounslit 3Hath OcHOBHbIE | OnpenensTh YMerb OOBSACHATH
ypOBEHbB: 00111as METO/IbI npeaMeT, 3aJadyd | HeoOXOJUMOCTh
XapAKTEPUCTHKA. A3YYEHUS 51 METOJIbI | 3HAHUM O KJIETOYHOMN
Kinerounas KJIETKH; OCHOBHBI | HCCJIEI0OBAHMS TEOPHHU JJI IOHUMAHUS
Teopus e MIOJIO)KEHUS | LUTOJIOTMM  KaK | €IMHCTBA CTPOEHUS U
JlabopaTopuas KJIETOYHOU HayKH. (byHKIIMOHUPOBAHUS
padora 5 Teopun;  UMeTh | OOBSICHATDH OpPraHUYECKOro MHpA.
TexHuka MUKpPOCK MIPEACTABICHUE O | 3HAYCHUE OBnanenue
ONMUPOBAHUSA KJIETOYHOM [IUTOJIOTHYECKUX | MHTEJUICKTYaJIbHBIMU
«CpaBHeHHe cTpOe YpOBHE UCCJIEI0BAHUI YMEHUSIMHU:

HUSA KJIETOK OpraHu3aluu JUISI pa3BuTHS | JOKa3bIBaTh, CTPOUTH
pacTeHmi, KUBOTO 6uosorun U | paccyxIeHus,
“KMBOTHBIX Omnpenenenue JIpYTux aHAJIM3UPOBATh, J1€NaTh
rpu0oB u 0akTepuit OCHOBOIIOJIAT a0 OMOJOTUYECKHIX BBIBOJIBI.

M0 MHKPOCKOIIOM LIUX ITOHATHHN: HayK CdopmupoBaHHOCTH
HA LUTOJIOT U, OOBSCHATD MO3HABATEJIbHBIX
rOTOBBIX METO/IbI 3HauYeHUe WHTEPECOB M MOTHBOB,
MHUKpOIpenaparax U3Y4EHHUS KJIETOUHOU HaIpaBJIE€HHBIX Ha
U UX ONMCAHUE). KJIETKH, TEOpUHn JUISL | U3ydeHHe TEMBI.
Beoowuwiii. ynbTpaneHTpudy | pa3BuUTHs Bnanenue
Axmyanusayus TUpOBaHUE, OuoI0rNH COCTaBJISIOLIIMU
3HaHUU KJIETOYHAs XapaktepuzoBaTb | yueOHO-

20 CTpoeHHE KIIETKH. TEeopHus. KJIETKY KaK | ucciaemnoBaTenbCKOM
Knetounas 3HaTh CTPYKTYPHYIO JESATENBHOCTBIO.
MeMOpaHa. 0COOEHHOCTH eAMHUILY YMeTb OOBSACHATH |
LuTomnasma. CTPOEHHUS KIIETKH | KUBOTO. NPUMEHATh 3HaHUS B
Knerounsbrii J3YKapuoT U | Beroenarto MPaKTUYECKOU
LEHTP. ]_[I/IT()CKeJ'[eT IMPOKapHUoOT. CYIICCTBCHHLIC ACATCIIbHOCTHU
JlaGopaTopuas Ctpoenue TPU3HAKU VBaXXUTEIHHO
paGora 6 KJIETKH. CTPOEHUSI KIETKU. | OTHOCUTBCSI K YUUTEIIO
«Habawonenue CxoJ1cTBO Pazangate Ha | ¥ OJHOKIIACCHUKAM.
J1a3MOJIN32 " MPUHIUIIOB Tabnumax u | Haxomuts BbIXOO U3
AeIIa3sMoJIn3a B MOCTPOCHUS TOTOBBIX CIIOPHBIX CUTYaIlUM.
KJIETKAaX KJIETKH. mukponpenaparta | [IpogyktuBHOE




KOKHMIIbI JIYK2».
Beceoa

21

Pubocomsi. SAnpo
DHJ0MIa3MaTHyYecKa
s CETh.
Komburnuposannuwiil.

22

Bakyonu. Kommiekc
I'onpoxu. JInzocom
BI.

JlabopaTopHas
padora 7
«IIpuroros.enue,
paccMaTpuBaHue U
OnuCcaHHe
MHKPOIPENnapaToB
KJIETOK

pacTeHuii».
Kombunuposannuwiii.

23

MuTOXOHIpUH.
[Tnactuasl. Opranoun
pirSi JIBUKEHUS.
Knerounsie
BKJIFOYCHHUSI.
JlaGoparopHasi
pabora 8
«Hao0aronenune
ABHKEHU S
HUTONJIA3MbI HA
npumMepe JuCcTa
3J10/1en».
Kombunuposannwiii.

24

OcobenHnoctu
CTpPOEHHUSI  KJIETOK
POKapHUOTOB U
9YKapuOTOB.
JlabopaTopHas
padora 9
«CpaBHeHue
CTPOCHHUS  KJIETOK
pacreHui,
JKHUBOTHBIX,
rpudos U
O0axkTepuii».
Kombunuposannulii

25

O06001marmumi
YPOK 1O  TeMme
«OcobeHHOCTH CTP
OeHUsI KJIETOK
JKHBBIX
OPraHu3MOB»

OCHOBHBIEC YacTH
51

OpraHOMIbI
KIJIETKH, 0.
byHKIUHA
Ornpenenenue
OCHOBOIIOJIArar
[IUX TOHSATHH,
XapaKTePU3YIOITH
X  0COOCHHOCTHU
CTPOCHHUSI OPTaHO
UJIOB KJICTKH.
3HaTth 00 0OMeHe
BCIICCTB 51
MIpeBpaIlCHHE
SHEPTUU Kak
OCHOBE
JKA3HEIESITEIHHO
CTH KJIETKH.
Nmets
MIPE/ICTABJIICHHE O
reHe, KOJOHE,
aHTUKOJOHE,
TPUILIETE, 3HATh
0COOEHHOCTHU
MIPOIIECCOB
TPaHCIIAIUN H
TPAHCKPHITIIHH.
3HaTh  CIIOCOOBI
MIUTaHNS
OpTaHU3MOB.
Nmets
MPEJICTAaBICHUE O
dazax  MHTO3a,
mpoiiecce
PEeIYTUTHKAIIHH,
JKU3HEHHOM
LHUKJIE  KIETKH,
uHTepdasze

3HaTh NPOLECCHI
JKU3HEICITEIIHHO
CTH KJIETKH.
Onpenenenue
OCHOBOITOJIAararo
IIUX ITOHSTUM:
OOMEH BEIIEeCTB,
OHEPreTUYECKU I
o0OMeH,
MIaCTUYSCKUN
o0MeH,
MeTtabomusMm. ['nu
KOJIU3.

X OCHOBHEIE
JacTH u
OpraHOUIbI
KJIETKH.
HaoOmronars u
OIIMCHIBATh
KJIETKHU Ha
TOTOBBIX
MHUKpOIIpenapara
X
OOBICHATD oc
00€HHOCTHU
KJIETOYHOTIO
CTPOCHHS
OpraHU3MOB.
BrrsaBagaTe
B3aMMOCBSI3U
MEXTY
CTPOCHHEM u
GbyHKIUSIMU
KJIETOK.
[IpoBOaUTH
OMOJIOrUYECKHUE
HCCIICIOBAHUS U
JeJIaTh BBIBOABI Ha
OCHOBE
MOJTyYEHHBIX
pE3yJIbTATOB.
CpaBHuUBaTh
CTPOCHHE
IYKapUOTHUECKHUX
5
MPOKAPUOTUYECKUX
KJIETOK Ha OCHOBE
aHanmu3a
MTOJTY9IE€HHBIX
JTaHHBIX
Brinenars
CYIIECTBEHHbBIE
MIPU3HAKH
IPOIECCOB OOMeHa
BEIIIECTB.
OOBSICHATD
KOCMHUYECKYIO
ponbs ¢doTocuHTE3a
B Onocdepe
Brinendars
CYIIECTBECHHBIC
MpPU3HAKU
mporecca
OnocuHTEe3a
OCIKOB H  €ro

oOmieHue u
B3aUMOJICHCTBHE

B mpoiiecce
COBMECTHOH y4eOHOI
JEATEIbHOCTH C YIETOM
TO3UIUH IPYTHX
YYaCTHHKOB
JIEATEIIbHOCTH npu
00CyXICHUN

BIIUSHUS HAPKOTCHHBIX
BEIISCTB HAa

MIPOIECCHI B KIIETKE.
Hcnons3oBanne
CpeICTB UKT B
penieHuu
KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX U
OpTraHU3aIMOHHBIX
3a71a4.

OsBiagenue MeToaaMH
HAyYHOTO MO3HAHUS,
UCTIONIB3YEMBIMUA  TIPH
OMOJIOTUYECKUX
HCCIICHOBAHUAX B
MIPOIIECCE BBITOTHEHUS
1abopaTOPHBIX padoT.




(KOHTPOJIBLHBIN
TecT 4)

Ypok obobwenus u
cucmemamuzayuu
3HaHUull

26

OOMeH BeIEecTB U
MpeBpalleHue
SHEPTHH B KJIETKE.
Ypox usyuenus u
nepeuuHO20
3aKpenieHus
SHAHUI.

27

DHEPreTUYeCKUii
O0OMEH B KJIETKE.
Kombunuposannuwiil.

28

Tunel  KJIETOYHOTO
MATAHUA.
doTocuHTE3 u
XEMOCHUHTE3.
Kombunuposanmbwiii.

29

IInacTuueckuit
oOMeH: OHOCHUHTE3
0eJIKOB
Kombunuposannuwiii.

30

Perymnsauus
TPAHCKPUIILINH u
TPAHCISIUU B
KJIETKE

Y OpraHu3Me.
Kombunuposannuiii.

31

Jenenue
Muros.
Kombunuposannuwiii.

KJICTKHU.

32

Jenenue
Meiios.
[TonoBwie KIIETKH
IIpakTuyeckas
padora «Pemenue
3JIeMEHTAPHBIX
3aja4 no
MOJIEKYJISIPHOM
OuoJIoOTUNY.
Kombunuposannuwiil.

KJICTKHU.

33

O0o0marommii
YPOK no TeMme

Knerounoe
npixanme. Iluka
KpeOca.
JIpixarenbHas
LIENb.
OKHCIUTEIIBEHOC
dbochopumupoBa
HHE.

HNmeTtn
MIPE/ICTABJIICHUE O
THIIaX
KJICTOYHOI'O
MMUTAHM:
dborocuHTE3 "
XEMOCHUHTE3
3HaTh, Kak
MIPOUCXOAAT
OCHOBHEIC DTaIlbl
ouocHuHTE3a
Oenka. XpaHEHUeE,
nepeaayda u
peanu3anus
HAacJIeACTBEHHOMN
uH(popMaluu B
KIIETKE. YMeThb
IOJIE30BaThCS
FeHETUYECKUM
KOJOM.

Pemars
OuoJIoruuYecKue
3aJ1a4u,
CBSI3aHHBIC

C OIpeaeeHueM
MOCJIEIOBATEIIFHO
CTH
HYKJIEMHOBBIX
KHCJIOT H
YCTaHOBJICHUEM
COOTBETCTBHUI
MEX]ly HEW U
MOCIIEIOBATEIIHFHO
CTBIO
aMHHOKHCIIOT B
MENTHIIE.

3aJa4u o
MOJIEKYJIIPHOM
Oouosoruu

MEXaHU3M
Brinenars
CYIIECTBEHHBIE
MIPU3HAKU
MPOIECCOB
JKU3HEJCITCILHOCT
M KJIETKH.
OOBSICHATD Me
XaHU3MBI
perynsiuuu np
OIIECCOB
KH3HEICATCILHOCT
u B KJIETKE.
Ornpenenarb MUTO3
KakK OCHOBY
Oecro10ro
Pa3MHOXKEHUS H
pocra

ITocTpoenne
MEHTAaJIbHON KapThbl
TTOHATHH
OTpaXkarolen
CYILLIHOCTh
II0JIOBOT'O
Pa3MHOXKEHUS
OpraHU3MOB.
[IponykTuBHOE
oO1IeHnE 31
B3aMMOCHCTBHE

B npouecce
COBMECTHOM
yaeOHOMU
JIeSITeIbHOCTHU v
VYETOM  TTO3WULHNH
Apyrux
YY4aCTHUKOB
JeATEIbHOCTH TIPH
00CyXIeHIHU
BOITPOCOB
MEHOTHUYECKOTO
JIeIICHUS KIICTKH.
OsBaageHue
METOJdaMHU
Hay4YHOTO
IMO3HAHUS B
npouecce
CpPaBHUBAHMS
MPOIIECCOB MHUTO3a
H

Meil03a, TPOIIECCOB
o0Opa3oBaHUs




«KJiteTouHbIit MY>XCKHUX U
YPOBEHb YKEHCKHX TOJIOBBIX
OpraHM3anuu KJIETOK y
JKMBOI PUPOABI» YEJIOBEKa.
(KOHTPOJILHBIH JeMmoHcTpanus
TecT 5) HaBBIKOB
Ypok obobwenus u MO3HABaTEIbHON
cucmemamusayuu pednexcun
SHAHUU
34 O0o00marommii
YPOK
KoH(pepeHImst o
UTOTaM
y4eOHO-
HCCIIEI0BATEIbCKON
u MPOEKTHOM
JIeSTeTbHOCTH
Ypok obobwenus u
cucmemamusayuu
35 Opranuzanus
MOATOTOBKU
k EI'D
Ypok obobwenus u
cucmemamusayuu
SHAHUU
11 kaace
JJ1eMeHThI
coJiep:KaHus, MexnpenmerHasi,
Kou. Pazien/Tema nposepsieMble MeTanpeaMeTHast
Ne ni/m YACOB Jlara ypoka zapanuamu KUM HHTerpanus (BKJIKYas,
(c ykazaHueMm Koja | 00si3aTeJIbLHO
KOHTPOJIMPYEMOI0 | HHOCTPAHHBIN SA3BIK)
3JIEMEHTA)
HUcropus, MEIUIIMHA,
buonuxka. xumusi, Ootanuka, OBX,
1.Beeaenue. Poas | BuorexHomorus. BOCHHOE JIEJI0, JATHHCKHIA
1 OHOI0THH B | Metonbl wu3yueHus | M aHra.  s3.  Jluudoe
JKU3HH YEJIOBEKA. | )KMBBIX 00BEKTOB | OTHOIIIEHUE K
(1.1; 3.9) OMOJIOTUYECKHM 3HaHUSM
Y POJIK OMOJIOTHH B SKM3HU
duiorenes, Hcropus, auTeparypa,
IBONIOIMSA, TEOpHUH | reorpadus, JaT. U aHT. f3.
1.Wctopus 3BOJIFOLIUU. Hcnonb3oBanue 3HaHUN U3
1 IBOTIOIMOHHBIX [Ipeanoceuikn pa3HBIX HayK TUTSt
uaen. MOSIBJICHUS ~ YYEHHMS | PEIICHUS]  MPAKTHYECKOM
4. HapBuna. | 3agauu, TMOUCKOBAst
CpaBHUBaTh nesitenbHoCTh; KT




ITPO3BOJIIOIMOHHBIC

B3IJIAJIbI, HaXOAUTh
UX JIOCTOMHCTBA U
HEJIOCTaTKHU. (4.1;
6.2)
XapakTepucruka
TPyAOB Jlunnes,
Jlamapxka, ux poas B | UcTopus, majeoHTOIOTH
2.3HaueHue paboT PKa, p pHs, ’
CTaHOBJICHUU reorpadus, MaTemaruka.
K.JIunnes,
Teopun 3Bommonuu. | CpaBHEHueE, aHaJIu3,
y4YECHUS XK.b.
Teopuss rpamamuu. | 0600meHue. PeueBas wu
Jlamapka.
Cucrema UKT xynbTypa
OpraHUYecKoro
mupa. (4.1; 6.2)
EcrecTBeHHbII u
HCKYCCTBEHHBII
Ucropus, naneonTonorus,
oTbop, 3aKOH
reorpadusi, ATHOTpadus.
3apOJIbIILIEBOTO
3.DBOIIOLIMOHHOE CXONCTEA CpaBHeHnue, OIHMCaHue,
YYEHHE 4. ) aHAIN3, BBISIBIICHUE
HacnenctBeHHOCTD
JapBuHa. NPUYMHHO- CII€JCTBEHHBIX
u U3MEHYHUBOCTbD. .
ceased. PeueBas u UKT
bopn0a 3a
KYJbT.
CyILIECTBOBaHUE.
(4.1;6.2)
CoBpeMeHHas
4.Poib p
. TPaKTOBKa
3BOJIOLUOHHON . Ucropus, naneonrtonorus,
MOJIOKEHUIN
TEOPHUH B . reorpadusi, JaT. W aHIIL
ABOJIFOLIMOHHOM
(dhopMupoBaHUH 3.  YMeHHe  u3iaraTh
. teopun. I[Ipumepsl,
COBPEMEHHOM CBOIO  TOYKY  3pEHHS,
MO/ITBEP K IA0LI1E
€CTECTBEHHOHAYY JI0OKa3bIBaTh, y4acTBOBATH
. MOJIOKEHUS
HOU KapTUHBI B nuckyccun. KT
ABOJIIOLIMOHHOTO
MHUpa.
yuenus. (6.2)
[TonsaTue BHUJA.
I'eneTnyeckui,
MOp(}OIOrHuecKui,
M3UOJIOTHUECKUI
1Bug wu ero ¢ . | T'eorpapus, uwurosorus,
AKOJIOTUYECKUM,
KpUTEpUHU. reorpaduucckii SKOJIOTHS,  MaTeMaTHKa.
JP Nel. p N YMmenus HaO0II01aTh,
HUCTOPUUYECKHI
Onucanue CpaBHUBATb, JIeNaTh
. KpUTEpUHU.
ocobeil Buaa 1Mo BbIBOJIbI. [IpeoOpa3oBanue
CocTaBnsiTh
Mopdonorugecko U TNPUMEHEHHE HOBBIX
MOP(OJIOTHUECKYIO o
MY KPUTEPHUIO. 3HaHui. UKT kyneTypa.
XapaKTEePUCTUKY
pacTeHUd  pa3HBIX
BUJIOB OJTHOTO poOJia.
(6.1)
2Ionynsuus ~ — | [lonsTHe l'eorpadus, uwmTomOrH,
CTPYKTYypHas MO YJISALIAH. 9KOJIOTHS,  MAaTEeMAaTHKa,
equHuna Buga u | IIpuBoauts reHeTuka. Vcnonp3oBaHue
eAMHUIIA JI0Ka3aTeNIbCTBA METOJIOB Pa3HBIX HAYK JJIS
3BOJIFOIIUH. 3HAYUMOCTHU N3YUCHUA u OIMHUCaHUuA




MO YJISTTHH KakK
CTPYKTYPHOU
enuuuipl Buaa. (6.1)

oOBeKTa.

[TonynsunonHas
3.JIBmwxymue YU
IeHETHKa, TeHOMOH]T
CWJIBI 3BOJIIOINUH, I'eorpadus, UCTOpHS,
MOTTYJISITIHH,
WX BIUSHUE Ha 9KOJIOTHS, TeHeTHKa.
MyTalWU - UCTOYHHUK
reHodoH . BoigensaTs CcyiiecTBEHHBIC
HACJICJICTBEHHOU
8 nonymsauuu.  JIP MPU3HAKK TPOLIECCOB U
M3MEHYUBOCTH.
Ne2. BriaBicHue 00BEKTOB,
I'enernueckoe
W3MCHYHBOCTH Y | apeiidh KJIacCU(PUIMPOBATh  UX.
ocobeit  ommoro | P - AP HKT.
BHIA T'CHOB, BOJTHBI
) xu3HH. (6.1; 6.2)
DopMBbI
B3aHMOOTHOUICHHIA
MEXITY
opraHu3zMamu ['eorpadus, 0OTaHMKa,
4.boppba 3a | BHYTpM MNOMNYJsALui, | 30010rus. HaOmonenus u
9 CYLIECTBOBAHHE, | MEXIY aHaIu3, 00o011eHue,
ee GOpMBL. OpraHu3MamMu MIEPEHOC 3HAHUN B
pa3HbIX BHUJIOB, C | peanbHyto xu3Hb, UKT.
¢dakropamu
HEXXHBOW  MPUPOIBI
(6.1)
Conepxanue
TTOHSITHS I'eorpadus, UCTOpHS,
€CTECTBEHHBII 9KOJIOTHS, TeHETHKa,
oTOop. ®opmbl | MaTEMaTHKaA.
5.EctectBennnlit | orOopa (mBmwxkymui, | CiocoOHOCTD K
10 ot0op, €ro | CTaOUIU3UPYIONINH, | CAMOCTOSITEIHHOM
(hopMBI. JU3PYITUBHBIN. uH($OPMaIMOHHO-
O0ocHOBaHME  €ro | MO3HABATEIbHON
PO B DBOJIOINH, | IEATEIBHOCTH, paboTaTh B
TBOPYECKOI0 rpynme. UKT
xapaktepa (6.2; 6.3)
5 BunoobpaszoBanue,
' ero ITaIlbI.
Bunoobpazoanu
Bo3MoxHOCTB
e. KOTOIHUCCKONO YMmenus HCIOJIb30BaTh
JIPNe3. peueBsie u KT cpencrsa
11 BHJ1000pa30BaHMs Ha .
BrisiBnenue OCHOBG B COOTBETCTBUU C 3aJa4eid,
MPUCTIOCOOTIECHU M caMOaHaJu3.
JUBEPTEHITNN u
y OpraHu3MOB K
cpejte oGHTaHuA €CTECTBEHHOTO
" | orbopa. (6.1)
[TaneonTomornyecku
HUcropus, reorpadus,
c,
1. MaTemaTHka, Quiocodus,
AMOPHUOIIOTUYECKHE,
MaxkpoaBontonus, AHIJLA3. YMenus
12 CPaBHUTEIBHO-
ee BBISIBIISIT pooemy,
aHATOMUYECKHE
JI0Ka3aTeNbCTRA. CaMOCTOSITENIbHO HAXOAUTh

OKa3aTeILCTBA.
buorenernueckuit

nytu ee pemierust. UKT




3aKOH T'exkens-

Mromnepa.
[Tepexomanbie
bopmsl,
(duIoreHeTUYECKIe
psinsl. (6.4)
buopasznoobpasue,
OunapHas
HOMEHKJIaTypa. ['eorpadus, ucropus,
EcrecTBenHnas 9KOJIOTHS, TEeHETHKA,
8.Coxpanenue
KJ1acCU(pUKaIUs. MaTeMaTHKa.
MHOT000pa3us
Cucremarnueckue CamocTrosiTeTbHO
BUJIOB KaK OCHOBA
13 . KaTeropuu OTIpENIeTIATh e
YCTOMYMBOIO
YKUBOTHBIX U | J1eATEeIbHOCTH,
DasBHIHi acTeHUui Ha | OCYIIECTBISTh ee
ounochepsl. p Y ’
[IpUMEPAX. aHaIIU3UPOBATh. HUKT
[Tpuuunsl KYJIbTypa
BEIMHUPAHUS BUJIOB.
(7.5; 6.4)
buonornueckuit
nporpecc u
. I'eorpagus HCTOpUSA
9.I'maBHBIC OMOJIOTUYECKHI pagus, pH,
MaTeMaThka, aHri.  s3.
HarpaBJICHUS perpecc.
[Iepenocuts  pe3ynbTaThl
14 9BOJIIOLIMU CooTtHolieHue
OpPraHUYECKOTO MEXIYy OCHOBHBIMHU ACATCIRHOCTH °
p Y rpapuueckue cxembr. UKT
Mupa. HaIPaBJICHUSIMU
U peyeBasi TpaMOTHOCTb.
HBOJIIOLINH, pOJb
yesoBeka. (6.4)
15
Kpeaunonusm,
camonpousBosibHOE | MicTopusi, maneoHTOIOTHS,
3apoKIeHHe, Teopus | reorpadus, nar. 3.
1.T'unioTe3sl MAHCTICPMHUH, Brigensate cymiecTBeHHBIC
15 MPOUCXOXKACHUS | THUIOTE3a OpU3HAKW  CTPOEHUS U
KU3HU Ha 3emiie. | OMOXMMHYECKON (yHKIIMOHUPOBAHUS,
ABOJIIOLIUH, MOKWCK W TpeoOpa3oBaHUe
KOallepBaTHI, uHpopmanuu, KT
npoTOOUOHTHL. (6.4)
2.
dusuka, XUMHUS,
OTnuuuTensHbIe
MaTeMaThka,  TeHEeTHKa.
MIPU3HAKH Kvzeb,  mpu3HAKU VMOHIS OPHEHTHDOBATLCS
xuoro. IIP Nel. | ;xuBoro. [T'umoresa p P
B pPa3HBIX HMCTOYHHKAX
16 AHann3 71 OIleHKa | aOMOreHHOTO
nH()OpPMAIHA, KPUTHICCKH
Pa3IYHBIX 3apOKICHUS JKU3HU.
OIICHUBATH u
THITOTE3 (6.4)
UHTEPIPETUPOBATH
MPOUCXOKACHUS
nHpopmanuio.
KU3HU.
3.YcrnoxHeHue Oransl pasButus | Ousuka, XUMUS,
17 KHUBBIX KU3HH Ha 3eMJjie. | MaTeMaTHKa, HUCTOPUS.
opranu3mMoB  Ha | [Ipoucxoxnenue AHamm3 u  oOpaboTka
3emiie B IPOIIeCcCe | DYKapHOTUUECKHIX nH(pOpMaIIHH. Ymenue




SBOJIIOLIMH KJIETOK u UX | I0Ka3bIBaTh,
oprasein. (6.4) apryMEHTHUPOBATh.
PeueBas u UKT kynbTypa.
AHTpormonorus,
CUCTeMaTHKa 3oonorus reorpadus
1.CucremaTtuueck ’ rpagus,
COBPEMEHHOT'0 ucTopus, nar. 3.
0€  TIOJIOKEHUE .
qeToBeKa yenoBeka. CxoxactBo | Mcnonb3oBaHue 3HaHUNA U
18 ' aHaTOMUYECKOI0 HaBBIKOB U3 Pa3HBIX HAyK
JlokazarenbcTBa
CTPOCHHUSI 4eJIOBeKa | JUif BBITIOJTHEHUS
€ro poJCTBa C .
u KUBOTHBIX. | IPAKTHYECKOU 3a/1a4H.
KUBOTHBIMHU.
ATaBHU3MEI, HUKT
pyauMeHThl. (6.5)
Pa3ButHe TpynoBBIX
HABBIKOB u
Hctopus, reorpadus,
2.9Bosronus 00II[eCTBEHHBIX
N JIATEPATYpA. Ymenus
4eJI0BeKa. OTHOILICHHUN Ha
UCIIONIb30BaTh pPEYeBbIC U
19 OcHOBHbIE paHHUX JTanax
HUKT cpeacTaa B
CTaUH aHTPOIOreHE3a. .
COOTBETCTBUHM C 3aJayei,
aHTpOIOreHe3a Peur,  wmblILICHUHE,
9 caMOaHaJM3, CAMOOLICHKaA.
00LIECTBEHHBIN
00pa3 xu3Hu (6.5)
3.I'unore3nbt CoBpemeHHbIE I'eorpadus, smOpuonorus,
MIPOUCXOXKACHUS | B3TJISABI Ha | 300JI0THSA, JAT., aHr. $3.
YeJoBeKa. IIP | pasBuTHE 4esiOBEKa. | YMEHHUS HaXOAUTh,
Ne2. Apamus u | Poab KPUTUYECKU  OILICHUBATb,
20 OLICHKA OMOJIOTrMYECKUX U | HHTEPIIPETUPOBATD u
Pa3IMYHbIX COLIMANIBHBIX TUPaKHUPOBATH
TUIOTE3 (akTOpOB HA paHHUX | UHPOPMALIMIO  PA3HBIMHU
MPOUCXOXKACHUS | dTamax  JBOJIOLMUHU | CIOCOOaMH, B TOM 4YHCIIE
YeJI0BeKa. yenoBeka. (6.5) UKT
JlokazaTenbcTBa
eIMHCTBA
npoucxoxaeHuss U | buoxumus, TeHETHKa,
OMOI0rNYeCcKOn MeIMIIMHA, UCTOpHUSL.
4.TIpoucX0oXIeHH | paBHOLEHHOCTH Peanu3anus  1ieHHOCTHO-
21 € UeJOBEYECKUX | YEJIOBEUECKHUX pac; | CMBICIOBBIX  YCTaHOBOK,
pac OLIEHKa TOJIPAaHTHOCTH,
AHTHHAYYHBIX COLMAIBHOW  KYJIBTYPBI.
tedyeHuid pacusma u | UKT
COLIMAJILHOTO
napBuHH3MA. (6.5)
I'eorpadus 0oTaHMKa
1. 3anaun HayKH pagu, ’
300JI0THsI, BOEHHOE JEII0.
DKOJIOTHYECKHE DKOJIOTMH, METOAbI
€€  HMCCIEIOBAHMI Hnanmnposats 1
(bakTopsl, 1704 1 | mpoBomHTh
22 SHAYECHHE s | buornyeckue,
CaMOCTOSITENIbHYIO paboTy,
SKI3HH abMOTHYECKHE
(baxTopbI X o0o0mare W Jenarb
OpPraHu3MoOB. PBL, BeIBOABLI. PeueBas, UKT
3Hauenwue. (7.1)
I'PaMOTHOCTb.
2.MeXBHIOBBIC Tunbl boranuka, 300J10THA,
23 OTHOIIECHHUS. B3aMMOOTHOUIEHUH | reorpadus, OBX.
Konkypennusi. OpPraHU3MOB: Br1iensiTe  cymiecTBeHHBIC




napasuTU3M, IpU3HAKU
XHUIHHUYECTBO, (YHKIMOHUPOBAHUS,
KOHKYPEHIIUA, KJIacCU(UIIUPOBATH,
CUMOHO3. Ponb | mpeoOpazoBanme
TeppuTopuaibHoCcTH | nHGopManmu, MKT
B cooOmectBe. (7.2)
Hemorpaduueckue
XapaKTEPUCTUKHU: MaremaTka, TEHETHKa,
3.0cHOBHBIE
o0unue, TUIOTHOCTh, | 300JI0TUA, (U3MKa, Jar.
9KOJIOTMUYECKUE
pPOXKAAEMOCTD, YMenus OLICHUBATh
XapaKTePUCTUKU
24 CMEPTHOCTb. 3¢ PeKTUBHOCTD
MOMYJISILIUH. .
BozpacThas BBITIOJTHEHUS yueOHO
buonornueckue
ML cTpykTypa. Pemenue | 3agauu; paboTatb B
p ' AKOJIOTMUECKUX rpynne. UKT
3amay. (7.2)
Buposas,
Boranuxka, 300J10THS,
Mopdonoruueckas,
MaTreMaTuka, reorpadus.
Tpouueckas
BoigensaTe cyiiecTBEHHBIE
CTPYKTypa
1.9kocucremsl, IIPU3HAKU
25 UX CTPYKTYpa coobmectsa. (byHKIIMOHUPOBAHUS
PYKIypa- B3aumopeiictBue i p ’
KJIaccu(puIupoBaTh,
OpraHU3MOB pPa3HbIX
ADVCOR IECHOLO npeoOpazoBaHue
Py uHpopmanuu, UKT
cooOmiecTna. (7.2)
2.ITumeBsie
B [TuieBbie LIEIIN.
CBSI3H,
ABTOTpOdHBIE
KpyroBOpOT 3oonorus, xumus, GU3nKa,
OpraHU3MBl.
BELIECTB u MaTeMaTHKa.
I'erepoTpodsr.
MIpEeBpALICHUS [TnanupoBaTh u
IIponyuentsl,
SHEPTUn B IPOBOJTUTH
KOHCYMEHTHI,
26 skocucremax. JIP CaMOCTOSITENIbHYIO paboTy,
peIyLeHTHl, UX POJb
Ned. 00001I1aTh, JenaTh
B cooO1ecTBax.
CocraBnenune Tlerpur BBIBOJIBI,
CXeM  1mepeaadyu ) apryMeHTUPOBATh.
p [TacTOumHas y | APTYM P
BEILIECTB U Peuesas, UKT kynbTypa
. | AeTpuTHas TUIIEBas
sHepruu  (uemnemn
1ens. (7.2)
MUTaHUSA).
DKojoruyeckas
3.IIpuannbI MUpaMua.
ycroiunBoctu U | Cykueccus. O6mee | ['eorpadus, 300JI0T U4,
CMEHBI JIbIXaHHe MaTeMaTHKa, ¢du3uka.
9KOCHUCTEM. coo011ecTBa. YMeHuss  ycTaHaBIIMBaTh
27
1P Ne3. | I[lepBuuHnas W | aHAJIOTHH, 000011aTh;
Permenne BTOpUYHAs MepeHoc TEOpeTHH.
DKOJIOTUYECKUX CYKIIECCHS. Ponb | 3nanuit B npaktuxy, KT
3azad. YeJIoBEeKa B CMEHE
coobriecTs. (7.3)
4. EcrectBennble | O0s13aTeNbHbBIE I'eorpadus, ¢bu3uka,
U MCKYCCTBEHHBIE | KOMIIOHEHTHI 300J10THS, Jar.
28 skocuctembl. IIP | coobmiecTBa. [1nanupoBaTh u
Ne4., [Tpumepst IPOBOJIUTH
CpaBHHTENBHAS ITPOU3BOJUTENEN, OHOJIOTHYECKHEe




XapaKTepUCTHKa | moTpeduTenei, UCCJIEIOBAHMS, Jienathb
MIPUPOTHBIX pazpymmrenei BBIBO/IBI Ha OCHOBE
9KOCHCTEM U | OPraHHUYECKOro MOJTy4YEHHBIX PE3yJIbTaTOB;
arpo3KOCUCTEM BELIECTBA B | ucnoap3.MKT

CBOEH MECTHOCTHU. | IPUPOJIHBIX

IKOCUCTEMAX u

CO3JaHHbIX

yesoBekoM. (7.3)

Ponw JKUBBIX | PusnkKa, OMOXHMUS,
1.buocdepa — | opranu3MoB B | MYy3bIKa, MEIHIINHA,
rodanbpHas ounocdepe. reorpadusa.  Peanmzanms

29 9KOCHUCTEMA. buomacca. [IEHHOCTHO-CMBICIIOBBIX
VYuenne B. HW. | buonorndeckuii YCTaHOBOK,
Bepnajgckoro o | KpyroBopor (Ha | 9KOJOTHYECKON u
ouocdepe. IpUMeEpe yIieposia). | COUaIbHON  KYJIBTYPHI,

(7.4) ucnons3. UKT

®dusnka, OHMOXHMUS,
MeIUIMHA, reorpadus,
Pounb nporueccoB | ucropus. IlmanupoBats u
¢dorocuHTeE3a U | IPOBOAUTH
30 2.9Bomonus IpIXaHusl. BnusHue | caMocTosTeNbHYIO paboTy,
ouocdepsl. YeJIoBeKa Ha | 00001aTh, JienaTh
HBOJIIOLIHIO BBIBO/IbI,
ouocdepsl. (7.4) apryMEeHTHPOBATH.
Peuenas, HUKT
IPaMOTHOCTh
OcCHOBHbBIE TOHATHS
YMmenus HCIIOB30BATh
1.AToroBas 0  OHOJIOTHYECKUX
peueBble U UKT cpencrsa
31 KOHTPOJIbHASI o0BeKTax u .
B COOTBETCTBHUU C 33J]a4CH,
padora. mporeccax 3a Kypc
camMoaHaJu3.
11 k.
dusuka, OHMOXHUMUS,
Henosex " reor adus MeAUIIHA
2.buocdepa U | DKOJOTMYECKHU P ’ ’
aHIJI. Oco3Hanue
YeIIOBEK. KpH3HC. .
. COOCTBEHHOW TO3UIIMH TIO
I'mobGanbHbIE [TapHUKOBBIN
32 OTHOIICHHIO
JKOJIOTHYECKHE addekT, ucromeHue
K TJI00aTbHBIM
npoOJieMbl, MYTH | 030HOBOT'O cios,
IKOJIOTHYECKUM
WX pelIeHUs KHUCIIOTHBIE  JIOXK]IU.
(7.5) mpobiieMaM M MyTsIM HX
' penieHusl.

3arpsi3HEeHue
3.ITocnencrBus p .

OKpYXKaromIeH
JEeSATEIIbHOCTH

Cpenbl,

YeloBeKa B .

. aAHTPOTIOTCHHBIE Oco3HaHue COOCTBCHHOM
OKpYKaroIen
cpene. TIP Ne6 (GakTopbl,  OTXOMBI | TO3UIMH TIO OTHOIIECHUIO
pede. ~" | IpOM3BOJICTBA. K Ouojior.  wH(OpMAIUH,

33 AHanus U oleHka o

. Hakomuenue MONTy4aeMO W3 pa3HBIX
MOCIIEICTBUI

. 3arpsI3HUTEIIS B | ICTOYHUKOB, UX aHAJIN3 H
coOCTBEHHOM

1102011(S):350'¢ I[EMsX. | UCIIOJIb30BAaHHUE.
NEeSTeNbHOCTH B
oK ArOLIEH N3yuenue

YK JKOJIOTUYECKOU
cpene.

cpebl (BO3IYX,




BOJIa, IOYBA).
CTOVKIVDA u CamocrosiTenpHO
JKCKypcus PYKTYP MPOBOJIUTH
JTUHAMUKA
«EcTecTBeHHbBIC U OunoJoruvecKue
34 1 MPUPOIHBIX u
HCKYCCTBEHHBIC UCCJICIOBAHWSI, JeNnath
HCKYCCTBEHHBIX
9KOCUCTEMBI» BBIBOJIbI,  TPEACTABIATH
IKOCHCTEM.
MOJTyYCHHBIC PE3YIbTAThI
Pons Ouonorun B | ChopMHPOBAHHOCTH
COBPEMEHHOI IKOJIOTHYECKOTO
3akmouenue. HAyYyHOM  KapTUHE | MBIIUICHHUS, OHUMAaHUS
35 1 Ponp Guonoruu B i p ’
MUpa, B | BIIUSIHUSA COILIMATILHO-
KU3HU YETIOBEKa. .
MOBCEIHEBHOI 9KOHOM. TPOIIECCOB
JKU3HU YEIIOBEKA. COCTOSTHUE OKPYK. CPEIIbI

X JlutepaTypa u cpeacTBa 00y4YeHHUsI:

[Tporpamma: IIporpamma mo Ouosioruu Juisi 001Ie00pa3oBaTEbHBIX KO (COOpHUK brosorus.
Pabouue nporpammsl. [Ipenmernas nunus yaeOHUKOB «JIunus xu3nu». 10—11 kiaccsr: yueO.
nocooue It 001e00pa3oBaTebHBIX. OpraHn3anuii: 6a3oBelii ypoenb / B. B. Tlaceunuk, I'. T
[lIBenoB, T. M. EbumoBa. — M. : IIpoceemenne, 2017

VYuebnuk: buomorms. OOmas Owonorms. 10-11 kim.: y4eOHMK s 00meoO0pa3oBaTeIbHBIX
yupexaenuit / A.A.Kamenckuii, B.B.Ilaceunuk, A.M.Pybuos: - M., [Ipocemenue. 2019 .
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