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1. IosicHuTeIbHAA 3aMIMCKA

PabGouass mnporpamma ydeOHOro mpeamera «Oumonorusi» nns 10  kiacca
MOJITOTOBJIEHA B COOTBETCTBUU C:

o (denepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CPEIHETO
obmero o6Opa3zoBanus (mpuka3 MuUHHCTEpCTBa TpocBenieHuss Poccuiickoi
®enepanuu ot 12.08.2022 Ne 732; ¢ u3MEHEHUSMH U JIOTIOJTHEHUSIMH );

o denepanbHOit  00pa3oBaTENbHONM  MPOTpaMMOM  CpPEIHEro  OOIIEeTo
oOpa3oBaHus, yTBepkJIeHHON mnpukazom Ne 371 MuHucTepcTBa MNPOCBEIICHUS
Poccutickoit @enepanuu ot 18.05.23, ¢ M3MEHEHUSIMH U TOTIOJTHEHUSMH;

o denepanbHOil  0o0pa3oBaTeNbHOM  MporpaMMmoil  cpeaHero  oOIIero
oOpa3oBanus 1o 6uonoruu (6a3oBbIil ypoBeHb), MockBa, 2023 r.;

o OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMOl cpeaHero oOuiero oOpa3oBaHMs
gy OO «IleTpoBckas mkomaay,

o nporpammoit Bociutanusg UY OO «lleTpoBckast mkoray;

o nmpukazoM MunHucrepcTBa mnpocsenieHus Poccuiickon ®Pexepanuu  OT
18.07.2024 No 499 "OG6 yrtBepxaeHUU (enepaabHOTO MEPEeUHsl SJIEKTPOHHBIX
o0pa3oBaTeNbHBIX PECYPCOB, MOMYIIEHHBIX K HCIOJB30BAHUIO TMPHU peaU3aliu
UMEIOIINX TOCYAAPCTBEHHYIO AaKKpEIUTAIllMI0 00pa3oBaTeIbHBIX IMPOTrpamMm
Ha4yaJbHOI0 OOIIEro, OCHOBHOI'O O0IIETO, CpeaHEro 0o1ero oopasoBanus';

o buonorusa. Paboune mnporpammel. IlpenMernass nunusg «JIMHUS KUZHNIY.
10—11 xmaccel: yueb. mocobue misi 0011e00pa3oBaTEbHBIX OpraHU3aIINN:
6a3oBeIil ypoBeHb / B. B. Ilaceunux, I'. I'. IlIBenoB, T. M. EdbumoBa. — 2-¢ u3n.
— M.: IIpocBemnieHue.

N3yuenne Ouonornu Ha 0a30BOM YpPOBHE OpPHEHTHUPOBAHO Ha oOecredeHue
o01reo0pa3oBaTeabHON U OOIIEKYJIBTYPHOU MOATOTOBKY BBIITYCKHUKOB.

Ha 6a3oBomM ypoBHE m3yueHue npeamera «buonorus» B yactd (GOPMUPOBAHUS Y
OoOy4YarommMxcsi Hay4HOr0 MHPOBO33PEHHUS, OCBOCHHMSI OOIIEHAYYHBIX METOJIOB,
OCBOEHHUS TMPAKTHYECKOIO0 MPUMEHEHUS HAyYHbIX 3HAHM OCHOBAaHO Ha
MEXIPEIMETHBIX  CBS3IX  C  MpeaMeraMu  oOJlacTell  €CTECTBEHHBIX,

MAaTCMAaTUYCCKUX U I'YMAHUTAPHBIX HAYK.



B cucreme ecTecTBEHHO-Hay4HOTr0 00pa3oBaHusl OMOJIOTHS KaK y4eOHBbI peaMeT
3aHMMAaeT BaXKHOE MECTO B (POPMUPOBAHUU:

Hay4YHOU KapTHUHBI MUPA;

(YHKIIMOHAJIBbHON I'PaMOTHOCTH, HEOOXOIUMOM JIJIsl IOBCEAHEBHON KU3HU;
HABBIKOB 3/I0POBOT0 M 0€30MacHOro Ui 4eJI0OBEKa U OKpY’Karollel cpeasl oOpas3a
KU3HU;

HKOJIOTUYECKOTO CO3HAHUS;

LHEHHOCTHOTO OTHOILIECHHMS K )KMBOU MPUPOJIE U YEIIOBEKY;

COOCTBEHHOW IMO3UIMU IO OTHOUIEHHIO K OHMOJOrMueckod uHpopMaluy,
II0JIy9a€MOU U3 pa3HbIX UCTOYHUKOB.

N3yyenue Ouonoruu co3aaéT ycioBUs Uil (OpMUpOBaHUS y OOyYarolmuxcs
UHTEIJICKTYaJIbHBIX, TPAXKIAHCKUX, KOMMYHUKAIIMOHHBIX M HH()OPMAIMOHHBIX
KOMIIETEHLIAM.

N3yuenne kypca «buosorus» B cTapmiend MIKOJIE HAIpPaBICHO HA pPEUICHUE
CJIEIYIOIIMX 3a]a4:

1) dopmupoBanue cucTeMbl OHOJOIMYECKHMX 3HAHUM KAaK KOMIIOHEHTa
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA;

2) pa3BUTHE JIMYHOCTH OOYYAIOLIMXCS, UX HMHTEJUIEKTyalbHOE M HPABCTBEHHOE
COBEPILIECHCTBOBAHNUE, (DOPMUPOBAHME y HHUX TYMAHHUCTHYECKMX OTHOIICHUU H
HKOJIOTHUYECKH 1I€JIECO00PAa3HOTO MOBEACHUS B OBITY U TPYIOBOMN AESITEIbHOCTH;

3) BbIpaOOTKY MOHUMAaHUsI OOILECTBEHHOW MOTPEOHOCTH B pa3BUTHHM OWOJIOTHH, a
Takke GopMUpPOBAHUE OTHOIIEHUSI K OMOJIOTUU KaK BO3MOXHOM o0acTu Oymymiei
IPaKTUYECKOM JESITEIbHOCTH.

[lean Oumosornueckoro oOpa3oBaHUs B cTapuiedl mkosie (OpMyIUpYIOTCS Ha
HECKOJIbKMX  YPOBHSX: TIJI00QlIbHOM, METalmpeIMETHOM, JIMYHOCTHOM U
NpPEeIMETHOM, HAa YpPOBHE TpeOOBaHMII K pe3yJbTaTaM OCBOEHHUS COJIEpPKaHUS
MPEAMETHBIX MPOrPAMM.

['moGanpHbIe 1€MW OMOJIOTHYECKOro 0Opa3oBaHUS SBISIOTCS OOIUMH IS
OCHOBHOM M CTapuIeil IIKOJIbI U ONPENENSI0TCS COUUaIbHBIMU TPEOOBAHUSIMU, B

TOM 4YHUCIC HN3MCHCHHCM COHHEUILHOFI cuTtyallui  pasBuUTHA — POCTOM



MH(POPMALIMOHHBIX NEPErpy30K, U3MEHEHUEM XapaKTepa M CIOCOOO0B OOLIEHMS U
COLIMAJIbHBIX B3aUMOJEUCTBUN (00BEMBI M CHOCOOBI MOJIYYEHHS HHPOpPMALIU
MOPOXKAAOT Pl OCOOEHHOCTEN Pa3BUTHS COBPEMEHHBIX MOAPOCTKOB). Hambomee
OPOAYKTUBHBIMU JJIsl PELIEHMs 3aJad pa3BUTUS TOJAPOCTKA SBISIIOTCS COLMO-
MopajibHas U MHTEJUIEKTyallbHas B3pOCiOoCcTh. [loMuMo 3Toro, rmobanbHbIE LETH
bopMynupyroTca ¢ y4€TOM PacCMOTPEHHsI OMOJIOTMYECKOTrOo 0Opa3oBaHUs Kak
KOMIIOHEHTa CHUCTEMBbI O0pa30BaHUs B LIEJIOM, IIOATOMY OHHM SIBJISIFOTCSI HamOoJee
OOIIMMH U COLIMATFHO 3HAYUMBIMH.

Ilenp wu3yueHuss ydebHoro mnpeamera «buonorus» Ha 0a30BOM ypoBHE —
OBJIQZICHUE  OOYyYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpPHO-(PYHKIIMOHAIbHON
OpraHM3allMd >KUBBIX CHCTEM pa3HOTO paHra © NpUOOpEeTeHHEe YMEHUM
UCIOJIb30BaTh ATH 3HAHMS JJs T'PAMOTHBIX JEHCTBUI B OTHOIIEHHWU OOBEKTOB
KUBOU MPHUPOIBI M PEHICHUS PA3IMUHBIX KU3HEHHBIX MPOOIIEM.

Joctrmxenne e u3ydeHus yueOnoro npeameta «bruonorus» Ha 6a30BOM ypOBHE
o0ecrieunBaeTCs PelICHUEM CIIEAYIOIIUX 3a/1a4:

— OCBOCHHE OOYyYaIOIUMHUCS CHCTEMbl 3HAaHUK O OWOJIIOTUYECKUX TEOPHsX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUilaX, CIyKallluX OCHOBOU
s (OpMHUPOBAHMS MPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTWHE MHpa; O
METOJIaX HAy4YHOTO TMO3HAHMS, CTPOCHUH, MHOTOOOpa3HH U OCOOCHHOCTSIX JKUBBIX
CUCTEM PAa3HOTO YPOBHS OPTaHM3AlIMU; BBIIAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

— (dopmupoBaHue y O0O0y4arolMXcs MO3HABaTENIbHBIX, HHTEJUIEKTYalbHBIX H
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHallM3a JaHHBIX O MyTAX pPa3BUTUS B
OMONOTHH HAyYHBIX B3TJISIIOB, MACH M TMOAXOAOB K W3YYCHHIO JKUBBIX CHUCTEM
pa3HOro YpOBHS OpraHU3aIuy;

— CTaHOBJIIEHHE Yy oOydyaromuxcsi oOwed KyJabTypbl, (QYHKIMOHAIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHHI OOBSACHATH U OIICHUBATDH SIBJICHHS OKPYKAIOIIETO
MUpa KUBOM NpPHUPOJIbI HA OCHOBAaHWUU 3HAHUM U OMbITa, MOJYYEHHBIX IpPHU

H3y4YeHUH OMOJIOTHH;



— (opmupoBaHMe y OOYy4YalOIIMXCS YMEHUH WJUIFOCTPUPOBATh 3HAUYECHHE
OMOJIOTMYECKUX 3HAaHWM B NPAKTHUUECKOH JEATEIbHOCTH 4YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTHif;

— BOCHHUTaHHE YOEXKIAEHHOCTHM B BO3MOXKHOCTH IIO3HAHUS YEJIOBEKOM >KMBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEl, COOIIOICHUST AITHUECKUX
HOPM IIpY IPOBEICHUH OMOJIOTMYECKUX UCCIEI0OBaHUM;

— OCO3HaHHE IIEHHOCTH OMOJOTMYECKMX 3HAHUN [UIsl MOBBIILICHUS YpPOBHS
IKOJIOTUYECKOM KYIbTYpPHI, A1 (GOPMUPOBAHHSI HAYYHOTO MUPOBO33PEHUS;

— NpUMEHEHUE NPUOOPETEHHBIX 3HAHUN U YMEHHMH B MOBCEIHEBHOMN XM3HU AJIs
OLIEHKHU TOCJIEICTBUIM CBOEH EATEIbHOCTH IO OTHOLIEHUIO K OKpY Kalollel cpene,
COOCTBEHHOMY 3JI0POBbIO; OOOCHOBAaHHME U COONIOACHHE Mep NPOYUIAKTHKU
3a00JIeBaHU.

B coorBercTBMM ¢ yueOHBIM IUTAHOM HAa HW3Y4YEHHE Y4eOHOTo IMpeaMeTa
«ouomnorusi» B 10 xkmaccax orBoautcs 68 ywacoB. Jlomyckaercs u3ydeHue Kypca B

konnuecTtBe 34 yacoB Broa B 10 u 11 kinaccax.

2. Cogepxanne Kypca

BuoJiorusi Kak KOMILIEKC HAYK 0 *KUBOM MpUpoae

buonorus kak KOMIUIEKCHAs HayKa, METO/Ibl HAYYHOTO TTO3HAHUS, UCIIOJIb3yEMBIC B
ouonornn. CoBpeMeHHBbIE HampaBiieHus B Ouosoruu. Ponbp Ouonoruu B
dbopMUpPOBAaHUM COBPEMEHHOW HAyYHOW KapTHHBI MUpPA, MPAKTUYECKOE 3HAUYCHUE
Ononornyeckux 3HaHUN. buojornyeckue CHUCTEMBI Kak TMpeAMET HU3y4YeHUs
Ouonoruu.

CrpykTypHbIe U (PYHKIMOHAJIbHbIE OCHOBBI KU3HU

MonekyisipHble  OCHOBBI JKM3HM. HeopraHnueckwe BelIECTBa, HMX 3HAYECHHUE.
Opranudeckue BemiecTBa (YrjiaeBOIbI, JIMMUABI, OCTKH, HYKICHHOBBIE KHCIIOTHI,
AT®) u ux 3HaueHue. buononumepsl. pyrue opraHnyeckue BeEIIECTBa KIIETKH.
Hanortexnosnoruu B 6uonoruu. [{utonorus, Metoas! uronoruu. Poias kiaeTouHoi
TEOPUM B CTAHOBJIEHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa.

Knerku mpokapuoT u 3ykapuoT. OCHOBHBIE YaCTH U OPTraHOUJIBI KJIETKH, HX



byukiuu. Bupycel — HekierouHas ¢Gopma JKM3HU, MEphl MPOPUIAKTHKU
BUPYCHBIX 3a0ojieBaHuil. JKH3HENESITeNbHOCTh KIETKU. llmacTudeckuii oOMeH.
doToCcUHTE3, XeMOCUHTE3. brocuHTe3 Oenika. DHepreTuueckuii ooMeH. XpaHeHue,
nepejaya U peamsalys HacjaeJACTBEHHOW mH(opManmu B kieTke. ['eHeTnueckuit
koa. I'en, renoM. ['eHoMuka. BiusHME HapKOT€HHBIX BEMIECTB HA IPOLECCHI B
kietke. Kierounsiii nukn: uatepdasza u geneHue. MuUto3 u Menos3, Ux 3HaAYCHUE.
CoMaTHYEeCKHE U TOJIOBBIC KICTKH.

Opranusm

Opranusm — enuHoe 1enoe. JKu3HenesTeNbHOCTh oOpraHu3Ma. Perymsius
byHKIIUHA opraHu3Ma, TomeocTas. Pa3MHOXXeHHe opraHu3moB (Oecrmoyioe u
nosoBoe). CriocoObl pa3sMHOKEHHUSI Y PACTEHUM M >KMBOTHBIX. MHAUMBHUIyaIbHOE
pa3Butue  opranusma  (oHTOreHe3). IlpuumHBI  HapylieHUH  pa3BUTHSL.
PenpoayKkTuBHOE 340pOBBE YETOBEKA; MOCIEACTBUS BIUSHUS aJIKOTOJIs1, HIKOTHHA,
HApKOTUYECKUX BEIIECTB Ha AMOPHOHAIBHOE pa3BUTHE uelioBeka. JKU3HEHHbIC
IUKJIBI PAa3HBIX TPYI OpraHu3MoB. ['eHeTuka, METOAbl T'€HETUKHU. | 'eHeTnYecKas
TEPMUHOJIOTHSI M CHMBOJIMKA. 3aKOHbl HacleACcTBeHHOoCcTH [. MeHnnens.
XpoMocoMmHasi Teopusi HacieacTBeHHOCTH. Ompenenenue mnosa. ClHEMIEHHOE C
II0JIOM HacjenoBaHue. I'eHetmka denoBeka. HacnencrBenHnle 3a00J1eBaHUS
YyeJoBeKa U UX MpeaynpexacHue. ITUUECKUEe acleKThl B 00JaCTU MEIUIIMHCKON
reHeTuku. ['eHotun u cpena. HenacnencrtBenHas nsMeHunBocTh. Hacnencteennas
M3MEHUYMBOCTh. Myrtanuu. MyTareHsl, UX BIHMSHHE Ha 3JI0POBbBE YEIIOBEKA.
Jomectukanus u cenekiuys. MeToibl ceeKuuu. bHOTEXHOIIOrHsI, €€ HaIllpaBJICHUS
1 TICPCIICKTUBHI pa3BUTHs. brobe30macHOCTb.

Teopus 3BoI0HUN

Pa3zBuTne SBOMIONMOHHBIX  WACH, HSBOMOIUOHHAs Teopuss Y. JlapBuHna.
Cunrerndeckast Teopust 3BOJIIOIUKA. CBUAETEIHCTBA ABOJIIOLINM KUBOW MPUPOIBI.
MuxkposBomonuss ¥ MakposBosirouus. Bupa, ero xputepuu. Ilomynmsiimus —
AJIEMEHTapHAas €AMHUIA SBOJTIONUU. J[BUXKYIIME CUIIbI 3BOJIIOIUMHU, UX BIUSIHUE Ha
reHodoH ] nonyisiuuu. Hanpapienus sBoiroriuu. MHOTOOOpa3rue opraHu3MoB Kak

pe3ynbTat 3Boonud. [IpuHIUIEI KTaccupuKamm, CHCTEMAaTHKA.



Pa3Butue ku3nm Ha 3emJie

['unore3sl NpoUCXOXkACHUS XU3HU Ha 3emiie. OCHOBHBIE OTallbl HBOJIOIUU
opranudeckoro Mupa Ha 3emie. CoBpeMEHHBbIE MPEICTABIECHUS O POUCXOKICHUH
yelioBeKa.  OJBOJIIOIMS  4eloBeka  (aHTpomorenes).  JBWXKylue  CHIIBI
aHTpoIorenesa. Pacel yenoBeka, UX MPOUCX0XKACHUE U €TUHCTBO.

Opranu3mbl 1 OKpY:Kaw0UIas cpeaa

[IpucnocoGnenusi OpraHU3MOB K  JCHCTBUIO  JKOJOTUYECKHX  (DaKTOpOB.
buoreoneno3. Okocucrema. PasHooOpasume »skocucrteM. B3anMooTHOIEHUS
HOMYJISILUKM Pa3HBIX BUJIOB B 3KocucTemMe. KpyroBopot BeHIecTB U NOTOK SHEPIUU
B DKOCHCTEME. YCTOWYMBOCTh M JAMHAMHKa 3KocucTeM. llociencTBusi BIusSHUS
NeATEIbHOCTH 4eJIoBeKa Ha 3KocucTteMbl. CoxpaHeHre OMOopa3HOoOpa3us Kak
OCHOBa YCTOMYMBOCTH 3KocucTeMbl. CTpykTypa Ouocdepbl. 3aKOHOMEPHOCTH
cymectBoBanus Ouocdepsl. KpyroBopoTsl BemiecTB B Ouocdepe. I'mobanbHbie
aHTPOIIOTeHHbIE H3MeHeHus1 B Ouocdepe. I[IpobOieMbl ycTOWYMBOIO pa3BUTHS.

HepCHGKTI/IBBI pa3BUTHUA OMOJIOTHUYECKUX HaYK.

3. [lnanupyemple pe3yJabTaThl 0OCBOEHHS Y4eOHOT0 NMpeaMeTa.

JINYHOCTHBIE Pe3yJIbTATHI

B cTpykType JMYHOCTHBIX pPeE3YyJbTAaTOB OCBOCHHUS TmpeameTa «buoaorus»
BBIJICJICHBI CJICAYIOIINE COCTABIISIOIINE:

OCO3HAHUE OOYYAIOUIUMUCS POCCHUMCKONW  TIpakAaHCKOW  HMACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO;

HaJIMYMe MOTUBAIIUU K O0yUEeHUIO OUOJIOTHH;

[[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUM JIMYHOCTH Ha OCHOBE
KIIFOUEBBIX IICHHOCTEH M HMCTOPUYSCKUX TPAAMIIUN Pa3BUTHSA OHOJOTHYECKOTO
3HAHUS,

TOTOBHOCTh M CIIOCOOHOCTh OOY4YaloOlIUXCS PYKOBOJCTBOBAThCS B CBOEH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMHU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMsI; HAJIMYMUE HKOJOTHMUYECKOTO IPaBOCO3HAHMS,

CITOCOOHOCTH CTaBUTH SN U CTPOUTD )KU3HCHHBIC I1JIaHbI.



JInyHOCTHBIE pe3ysbTaThl OCBOCHUS Ipeamera «bHOJIOTHS) TOCTUTalTCs B
CAMHCTBE Y4YEOHOM M BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
TPAJUIUOHHBIMUA POCCUICKUMU COLIMOKYJIBTYPHBIMU, HICTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJICHUSI U CIOCOOCTBYIOT IMpOIlECCaM CaMOIMO3HAHUSA, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TO3UIMM JIMYHOCTH, MATPUOTU3MA,
YBaXKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJTOBEKY TPyJa U CTaplIEMy MOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaguUMsM MHOTOHAIlMOHAJIbHOrO Hapoaa Poccuiickoit dexnepanuu, npupoae u
OKPY’KAIOIIEH CpeIe.

JInyHOCTHBIE PE3yibTaThl OCBOEHUSA Y4YE€OHOro mnpeaMeTa «bUOJOTHS TOJKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuXcsi PYKOBOJICTBOBATHCS
c(hOpMUPOBAaHHOW BHYTPEHHEW MO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0OIeCTBa, PACIIUPEHUE KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaii3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIBHOUN ESITEILHOCTH, B TOM YHCIIE B YACTH:

1. I'paxaaHCKOro BOCIMTAHMS:

— c(OpMUPOBAHHOCTH TPAXKAAHCKON MO3ULIUHM OOYYAIOIIETOCs KaK aKTHBHOIO U
OTBETCTBEHHOTO YJIEHa POCCUNCKOI0 OOIECTBA;

— OCO3HaHHE CBOMX KOHCTUTYLMOHHBIX MpPaB U 00s13aHHOCTEH, yBaXKEHUE 3aKOHA
Y TIPaBOIOPSIKA;

— TFOTOBHOCTb K COBMECTHOW TBOPUYECKOW ACATEIHHOCTU MPHU CO3/IaHUU yUIECOHBIX
MPOCKTOB, pEIICHUH Yy4eOHBIX M TO3HABATEIBHBIX 3a/a4, BBIIOJIHEHUHU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

— CIMOCOOHOCTH OTNPEIENATh COOCTBEHHYIO MO3UIMIO 110 OTHOIIECHUIO K SIBJICHUSAM
COBPEMEHHOMU KU3HU U OOBSICHATH €€;

— YMEHHE YYWUTHIBaTh B CBOUX JCUCTBUSX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U

COIIMaJIBHBIM ITOJIOXKCHHEM



— TOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOTO BBIIOJIHEHUS
y4eOHbIX, TIO3HABATEIbHBIX M HCCIEAOBATEIbCKUX 3a/lad, YBAXKHUTEIbHOE
OTHOIIEHHWE K MHEHUIO ONIMOHEHTOB IMPH OOCYXKICHHH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

— TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU ESTENBHOCTH.

2. IIaTpHOTHYECKOI0 BOCIIMTAHMS

— c(OpMUPOBAHHOCTh POCCHUICKOMN TpaklaHCKOW MIECHTUYHOCTH, MaTPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHou, ropoctu
3a CBOM KpaH, CBOK PoauHy, CBOM f3BIK M KYJIBTYpPY, IIPOLUIOE U HACTOSILIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuy;

— IEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIEAUIO W MaMATHUKAM MPUPOIBI;
JIOoCTHXKEeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

— CMHOCOOHOCTh OIICHUBATh BKJIAJ, POCCUMCKUX YUYEHBIX B CTAaHOBJICHUE U
pa3BuUTHE OWUOJOTUM, TOHUMAHHWE 3HAYCHHUS OHUOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIIEeCTBa;

— ujaeHas yOexKJIEHHOCTb, TOTOBHOCTh K CIy)KeHUI0 OTEUEeCTBY M €ro 3allluTe,
OTBETCTBEHHOCTH 32 €T0 Cy/bOY.

3. JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— OCO3HAHHUE TYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

— c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBE/ICHNUS,

— CIIOCOOHOCTh OLIGHMBATh CHUTYyallMi0 W TMPUHUMATh OCO3HAHHBIEC pELICHUS,
OPHUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHY;

— OCO3HaHME JTUYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

— OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJMUTENSAM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HapoaoB Poccun.

4. ICTETHYECKOr0 BOCIIUTAHUS

— DCTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas JCTETUKY OBITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

— INIOHMMAaHHNEC SMOIIMOHAJIBHOI'O BOSI[GﬁCTBHH JKMBOU IMPpHUPOJLI 1 ee OCHHOCTH,



— TOTOBHOCTb K CAMOBBIPDQKEHHUIO B Pa3HbIX BHJAaX HCKYCCTBA, CTPEMIICHHE
MPOSIBJISITH KAYECTBA TBOPUYECKON JTMUYHOCTH.

5. ®Pu3u4ecKoro BOCIUTAHMS:

— MOHUMAaHUE U peasiu3aliys 30poBoro u 0e30MmacHoro odpasa ku3Hu (3710pOBOE
MUTaHUE, COOJIIOJCHUE TUTMEHUYECKUX MpPaBUI U HOPM, cOalaHCUPOBAHHBIN
pPeKUM 3aHATUA W OTABIXA, peryiisipHas (hu3udeckas aKTUBHOCTH), OEpexHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

— TIOHMMaHWE UEHHOCTH TPaBWJI HMHAMBUAYAJLHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIO/ICH;
— OCO3HaHHME TOCJEACTBUNA M HENPUATHE BPEAHBIX MPUBBIUEK (yHOTpeOIeHUs
QJIKOTOJIsI, HAPKOTUKOB, KYpEeHUSI).

6. TpynoBoro BocniMTanms:

— FOTOBHOCTH K TPYAY, OCO3HaHUE LIECHHOCTU MacTEePCTBA, TPYA0JI00UE;

— TOTOBHOCTb K AaKTHUBHOM JI€ATENbHOCTH TEXHOJOTMYECKOM U COIMAIbHOM
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

— HHTEpeC K pas3inyHbIM cdepam npodhecCUOHATBHOU NEATeTbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIE KU3HECHHBIC TUTAHbL;

— TOTOBHOCTb U CIHOCOOHOCTH K OOpa3oBaHMI0O U CamMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU.

7. IKOJIOTHYeCKOT0 BOCIIUTAHMS:

— JKOJIOTUYECKH LIeTIeCO00pa3HOe OTHOIICHHUE K MPUPOJIe KAK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

— TIOBBIIICHUE YPOBHS HSKOJIOTMYECKOW KYJIBTYpbl: MNPUOOPETEHHUE OIMbITA
MJJAHUPOBAHUSI TIOCTYNKOB W OIEGHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaroIIEn Cpebl;

— OCO3HaHUE TJIO0ANBHOIO XapakTepa 3KOJIOTMYECKHX MpoOJeM M MyTed Hx

peLIeHHS;



— CIOCOOHOCTh MCIOJIB30BATh MPUOOPETaeMbIE MTPU U3YYEHUH OUOJIOTUHU 3HAHMS
U yMEHUS TpU pEHIeHHH TNpoOJieM, CBSI3aHHBIX C  PAIlMOHAIBHBIM
MPUPOJIONIONB30BaHUEM  (COOJNIOICHHE  TMpaBW  TMOBEICHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHIOB,
aKOocucTeM, orochepsr);

— AKTUBHOE HENPUATHE JACHUCTBHUM, IPUHOCIIIUX BPEI OKPYKAlOLIEeW NPUPOIHOU
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATOMPUSATHBIE SKOJOTUYECKHUE TMOCIEICTBUS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

— HQJIMYUE Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIJIEHUS, YKOJIOTHYECKON KYJIbTYPBHI,
OIbITa NEATEIBbHOCTH HKOJIOTMYECKOU HaIIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COLMAIIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN EATEIBHOCTH YKOJIOTUYECKON
HaIPaBJIEHHOCTH.

8. lleHHOCTH HAYYHOI'0 MO3HAHMS:

— c(OopMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;
— COBEPILECHCTBOBAaHUE A3BIKOBOM W YHUTATENbCKOM KYJIbTYpbl KakK CpeICTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUSI MUPA;

— TOHUMaHHE CchenupuKr OWOJIOTMM KaK HayKd, OCO3HaHWe €€ poJid B
(GOpMHpPOBaHUM PALMOHAIBHOTO HAY4YHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE MPHUPOAbI, YeJIOBEKa U
oOmiecTBa, B IMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M peuIeHUuH IpodsieM
COXpaHEHUs! TPUPOAHOTO PABHOBECHS,

— yOexIEHHOCTh B 3HAYMMOCTU OHWOJIOTUM JJIsi COBPEMEHHOW ILMBHIIM3ALINU:
oOecrieyeHus: HOBOTO YPOBHSI pPa3BUTHUSl MEIULIMHBI; CO3/IaHUSI TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh  PECypcHble  MPOOJEeMbl  Pa3BUTHS
YeJIOBEYECTBA; MMOMCKA MyTeH BBIXOJIa U3 III00aNbHBIX SKOJIOTMUYECKUX MPOoOJeM U

oOecrieueHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY



UCIIOJIb30BAHUIO IPUPOJIHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTaHIApTOB
KU3HY;

— 3aWHTEPECOBAHHOCTh B TMOJMYYCHMH OWOJOTMYECKUX 3HAHMM B LEJIX
HOBBILIEHUSI OOLIEH  KyJbTYpbl, €CTECTBEHHO-Hay4HOH TIPaMOTHOCTH Kak
COCTaBHOM 4acTu (PyHKIIMOHATBHOW TPAMOTHOCTH OOydaromuxcs, GopMUupyeMoit
IpU U3Y4CHUH OUOJIOTHH;

— IIOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHMS, HCIIOIB3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTh HCIOJb30BATh IOJIy4aeMble 3HAHUS JUI aHalId3a U
OOBSICHEHMSI SIBICHUM OKPY>KAIOIIEr0 MUpPa U MPOUCXOAAIIUX B HEM M3MEHEHHI];
YMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAayudHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

— CHOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OMOJOTMYECKUE 3HAHUS IS
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

— OCO3HaHUE LEHHOCTH HAYYHOM JAEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIbHOCTh HHIUBUIYAIbHO U B IPYIIIIE;

— TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY OOpa3OBaHHMIO H
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTHU B
COOTBETCTBUHM C KU3HEHHBIMH MMOTPEOHOCTIMH.

B nporiecce OOCTHKEHHSI JTUYHOCTHBIX PE3YyJbTaTOB OCBOEHHUS OOYyYarOUIMMUCS
MIPOrpaMMBbl CpeHEro 00IIero o0pa3oBaHus y 0OyYarOIIMXCS COBEPUICHCTBYETCS
AMOIIMOHAIIbHBIN UHTEIJIEKT, TPEAnoiaralomuii copMupoBaHHOCTD:

— CaMOCO3HaHHs, BKJIIOYAIOMIETO CIOCOOHOCTh MOHUMATh CBOE 3MOILMOHAIBLHOE
COCTOSIHHME, BUACTh HAIpPaBJIECHUS PAa3BUTHSA COOCTBEHHOW 3MOLMOHANIBHOU cepsl,
ObITh YBEPEHHBIM B ce0€;

— CAaMOpEryJIMpOBAHMS, BKJIIOYAIOLIETO0 CaMOKOHTPOJIb, YMEHHE NPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHE, CIOCOOHOCTh aJanTUPOBAThC K
AMOIIMOHAJIHBIM M3MEHEHUSIM U MPOSBIIATh THOKOCTh, ObITh OTKPBITHIM HOBOMY;
— BHYTPEHHEW MOTHBAIMM, BKIIOYAIOIIEH CTPEMJIEHUE K JOCTHMIKEHUIO LIENIN U
ycrexy, ONTUMHU3M, MHUIIMATUBHOCTh, YMEHHE JEMCTBOBAaTh, MCXOAS U3 CBOMX

BO3MOKHOCTEH;



— OMIIaTHH, BKJ'IIO‘IaIOH_ICﬁ CIIOCOOHOCTH ITOHUMATh OMOIHOHAJIBHOC COCTOAHHC
APYrux, Y4UYHUTBIBATb €TI0 IIpU OCYIICCTBJICHHMM KOMMYHUKAIIUH, CIIOCOOHOCTh K
COYYBCTBHUIO U COIICPCIKNBAHUIO,

— COIIMAJIBHBIX HABBIKOB, BKJIFOYAIOIIIHUX CITOCOOHOCTh BBICTpAMBATb OTHOIICHUA C

JIPYTUMH JIOABMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3periaTh KOHPIUKTHI.

MeranpeameTHbie pe3yJbTaThl

MertanpenMeTHbIe Pe3ynbTaThl OCBOSHUsA YydeOHOro mpemmera «buomorus»
BKJIFOYAIOT:

3HAYMMBbIE TUTSI dbopmupoBaHUs MHUPOBO33pEHUS oOy4Jaronuxcs
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYIHBIC TMOHATHS, OTPAKAIOITUE
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJICHHE, TPOIIECC,
CUCTEMa, Hay4YHBIN (akT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHNE, HAOMIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIp.);

YHUBEpCaNIbHBIC Yy4YeOHBIC JeWCTBHS (TIO03HABATENbHBIC, KOMMYHHUKATHBHBIC,
pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue GyHKIIMOHATBHON
IPaMOTHOCTH M COITUATTLHOM KOMIIETCHITMHN O0yYarOIINXCS;

CIIOCOOHOCTh OOYYAIOIIUXCSl WCIOJB30BaTh OCBOCHHBIC MEKIUCITUTIIMHAPHBIC,
MHUPOBO33pEHUYECKME 3HAHMS W  YHUBEpPCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MTPAKTHKE.

MertanpenMeTHble  pe3yJbTaThl OCBOCHUS IPOTpaMMbl  CPEAHETO  OOIIETo
o0pa30BaHUs JJOJDKHBI OTPAXKATh:

OBjaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU AeHCTBUSIMM:

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

—  CcaMOCTOATETBbHO  (OPMYNIHPOBATh W  aKTyallM3MpOBaTh  IMpodJeMy,
paccmaTpuBath €€ BCECTOPOHHE;

— WCIOJIb30BaTh TPU OCBOCHUU 3HAHUN MTPUEMBI JIOTHYECKOTO MBIILIICHUS

(ananuza, cMHTE3a, CPaBHEHHUSI, KJIaccu(UKaIu, 0000IIEeH s ), pACKPBIBATH CMbICI



OMOJIOTUYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATh
CBSI3U C JIPYTUMHU MOHSTUSAMH );

— ONpeneNsaTh UEIU JEATENbHOCTH, 3ajaBas HapaMeTpbl M KPUTEPUH HX
JOCTUKEHHUSL, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTHU C ITOCTABICHHBIMHU LIEJISIMU;
— HCTOJB30BaTh OMOJOTHYECKUE TOHATHUS ISl OOBsICHEHUS (DAKTOB W SBICHUU
YKABOW MPUPOJIBI;

— CTpPOUTH JIOTMYECKHE pacCyXJIeHUs (MHIYKTUBHbBIC, JE€IyKTUBHbIE, TIO
aHAJIOTUH), BBISIBJISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

— MPUMEHITh CXEMHO-MOJEIBHBIE CPEACTBA JJIs MPEICTABICHUSI CYLIECTBEHHBIX
CBSI3¢ M OTHOIICHUN B U3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a TaKxke
MPOTUBOPEYHI PA3HOTO POJa, BBISBICHHBIX B PA3JIUYHBIX WH()OPMAIMOHHBIX
HMCTOYHUKAX;

— pa3palarbiBaTh IJIaH PEIICHHUS MPOOJIEMBbI C YYETOM aHAIM3a HMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

— BHOCHUThH KOPPEKTHUBHI B JEATEIbHOCTh, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH TOCJIEICTBUM AEATEIbHOCTH;

— KOOPJAMHUPOBATH U BHITIOIHATH Pa0OTY B YCIOBUSIX PEaIbHOTO, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

— pa3BUBATh KPEATUBHOE MBIIINICHUE TIPU PEIICHUHN KU3HEHHBIX MPOOIIeM;

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

— BJIaJIETh HAaBBIKAMHM YYEOHO-HMCCIEAOBATEIILCKOM U MPOEKTHOM NIEATEIbHOCTH,
HaBBIKAMH pa3pelieHusi MmpoOjeM; 00yaaTh CIOCOOHOCThIO U TOTOBHOCTBHIO K
CaMOCTOSITEILHOMY TTOMCKY METOJIOB PEIIECHHUS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO
Pa3JIMYHBIX METOJ0B MO3HAHHS;

— HCTOJIb30BaTh Pa3IuyHbIC BUABI ACATEILHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS,
€ro MHTEpIpeTalu, NTpeoOpa3oBaHUI0 U MPUMEHEHUIO B YUCOHBIX CUTYyallusX, B
TOM YHCJIC TIPYU CO3/IaHUU YIEOHBIX U COIUATBHBIX TTPOEKTOB;

— (opMUpoBaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOU TEPMUHOJIOTUEH,

KIIFOYCBBIMHU IMOHATHUAMHU U MCTOAAaMMU



— cTaBuTh M (GOPMYIHpPOBATH COOCTBEHHBIE 3a7aud B 0Opa30BaTEILHOM
NESATEIbHOCTH U dKU3HEHHBIX CUTYaIIUSIX;

— BBIABJITh TNPUIUHHO-CIIEJACTBEHHBIC CBSI3M W AaKTyaJIM3UPOBaTh 3aaady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh ApaMETPhl K KPUTEPUHU PEIICHHUSI;

— aHAJM3UPOBATH TIOJYUYCHHBIE B XOJI€ PEIICHUS 3a/1a4d PE3YJIbTAaThl, KpUTUICCKU
OILICHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;
— J1aBaTh OIIEHKY HOBBIM CUTYaIIUsIM, OIEHUBATh MPHUOOPETEHHBIH OIIBIT;

— OCYUIIECTBJISATH lI€JICHANIPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JeNCcTBUS B MPOGECCHOHANBHYIO CPENy;

— yMeTh TEPEHOCHTHh 3HAHWS B ITO3HABATEIBHYIO W TPAKTUYECKYIO 00JIacTh
KU3HEIEITeIbHOCTH;

— YMETbh HHTETPHPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTeH;

— BBIJIBUTATh HOBBIC WJICH, TpeajiaraTh OPUTHHAIBHBIC TMOJXOJBI M PEIICHHUS,;
CTaBUTb MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINUE aJTbTEPHATUBHBIC PEIICHUS;

3) neicrBus nmo padore ¢ uHGpopManHen:

— OPHUEHTHPOBATHCS B PA3UYHBIX MCTOYHUKAX WHOOpMAIUMU (TEKCTE Yy4eOHOTO
nocoOusi, HAyYHO-TIOMYJISIPHOW  JUTEepaType, OHOJIOrMYECKUX CJOBapsix U
CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH
UHOOPMAITUIO PA3TMYHBIX BUOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLICHUBATh
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCT;

— (opmynupoBaTh 3ampochkl U MPUMEHSATh PA3IUYHBIE METOJbI MPHU TMOUCKE U
otOope Omosornueckor MHGOpPMAIMU, HEOOXOIUMOM JJIsl BBIMIOTHEHUS YICOHBIX
3aj1ay;

— mnpuoOpeTaTth OMNBIT WCIOIB30BaHUSA HH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJIbTYPYy aKTHBHOTO HCITOJIB30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

—  CaMOCTOSITENIbHO  BBIOMpAaTh  ONTHUMaNbHYIO  (OpPMY  MpPEICTaBICHUS

ounonornyeckor uHpopmaiu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIULIbI, PUCYHKH

u JIp.);



— HCIIOJIb30BaTh HAY4YHBIM $3bIK B KauyecTBe CpelacTBa npu paboTe ¢
Ovonornyeckod MHPOpMaLMEH: MTPUMEHATh XUMHUYECKHE, (U3UYECKUEe U
MaTeMaTHYeCKUe 3HAaKU U CUMBOJIBI, (HOpMyIbl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISAHOCTH;

— BIIAJICTh HaBBIKAMU PACTIO3HABAHUS U 3alIUTHI HHPOPMAIUH, HH()OPMALIMOHHON
0e30MacHOCTH JTUYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH AelCTBUSIMM:

1) o61enme:

— OCYILIECTBIISITh KOMMYHUKAIIUU BO BCeX cepax >KU3HH; aKTUBHO Y4acTBOBATH B
JMaioTe WIM JUCKYCCHM TO CYIIECTBY OOCYXJIaeMoi TeMbl (YMEHHE 3a/1aBaThb
BOIPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIBHO BBIIOJHEHHUS IMpeiaracMon
3aJa4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMHA APYTUX YYaCTHUKOB
JAaora Wi TMCKYCCUN);

— pacro3HaBaTb HeEBepOaJbHbIE CpPEJICTBA OOIICHHS, IIOHMMAaTh 3HAYCHUE
COLIMAJIBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOHQIMKTHBIX CHUTYAIIHii;
YMETb CMATYaTh KOH(MIUKTHI U BECTU MIEPETOBOPHI;

— BIAJETh PA3TMYHBIMH CIIOCOOAMHU OOINEHUS W B3aUMOJICHCTBUS; MOHUMAThH
HaAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHUS,

— Ppa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJB30BAHHEM
S3BIKOBBIX CPEJICTB;

2) coBMecTHasi 1eATeJIbHOCTD:

— MOHUMATh M HWCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYaTbHOU
paboThI IpU pelIeHUU OUOIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHS TPYMITOBLIX (HOpM B3aUMOJICHCTBUS MPU PEIICHUH YIeOHOU 3a/1a4H;
— BBIOMpaTh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUUA € y4€TOM OOIIUX
MHTEPECOB M BO3MOXKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

— TpUHUMATh I1eNb COBMECTHOW  JEATEThbHOCTH, OpPTaHW30BBIBATH W

KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,



pacmpeienarh pojad € y4E€TOM MHEHHH YYaCTHHKOB, OOCYXIaTb pe3yJbTaThl
COBMECTHOM paboThI;

— OILICHMBATh KaYECTBO CBOErO BKJIAJA M BKJIAJA KaXKJIOTO0 YYaCTHUKA KOMAHIbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

— TMpemaratb HOBBIE IIPOEKTHI, OLEHWBATh HAEU C TO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

— OCYLIECTBJIATH NO3UTUBHOE CTPATETUYECKOE [OBEICHUE B PA3JIMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, ObITh MHUIINATHBHBIM.
OBJiaieHne YHUBEPCAJTbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMH:

1) camoopranuzamnus:

— HCIOJB30BaTh OMOJOTUYECKUE 3HAHUS ISl BBISIBJICHUS TPOOJIEM U UX PELICHUS
B KU3HEHHBIX M YUYCOHBIX CUTYaIIMSIX;

— BBIOMpaTh HAa OCHOBE OWOJIOTMYECKUX 3HAHUW I1ICJIEBBIE M CMBICIOBBIC
YCTaHOBKM B CBOMX JICMCTBHUSIX M MOCTYNKAX IO OTHOILICHUIO K JKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

— CaMOCTOSITEJIBHO OCYIIECTBJISITh TO3HABATENBHYIO AEATEIIBHOCTh, BBISBIISITH
po0JIeMBbI, CTaBUTh U (POPMYyIHPOBATH COOCTBEHHBIE 3aJla4l B 00pa30BaTEIbHON
JESITETbHOCTH U )KU3HEHHBIX CUTYAIUsX;

— CaMOCTOSITEILHO COCTABJIATH IJIaH PEIICHUS MPOOJIEMbI C YUYETOM HUMEIOIINXCS
PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUM;

— JIaBaTh OLICHKY HOBBIM CUTYallHsIM;

— pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHUN;

— JleJlaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €0, OpaTh OTBETCTBEHHOCTH 32
peleHue;

— OIIEHUBATh MPUOOPETEHHBIH OIIBIT;

— cnoco0CTBOBATh (POPMUPOBAHUIO U TIPOSIBJICHUIO IIIMPOKOU PYAUIIMU B pa3HbIX
00JacTsAX 3HAHMM, TTOCTOSIHHO TMOBBIIIATH CBOM OOpa30BaTENbHBIA U KYJIbTYPHBIH
YPOBEHB;

2) CAMOKOHTPOJIb:



— J1aBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

— BJIaJIETh HAaBBIKAMU MMO3HABATEIHHON peICKCUN KaK OCO3HAHUS COBEPIIAEMbIX
JEUCTBUA W MBICIUTENBHBIX IPOLECCOB, HX pe3yJbTaTOB M OCHOBAHUM;
UCIIONB30BaTh MPUEMBI pedIeKCUu sl OICHKH CUTYyalluH, BBIOOpAa BEPHOTO
perneHns;

— yMETh OLICHMBAaThb PUCKH M CBOEBPEMEHHO INPHHHMMATh PELICHHA II0 HX
CHIDKEHHIO;

— IIpUHMMaTb MOTHMBBI U AapryMEHThl JpPYIrUX [PHU aHaau3e pe3ybTaToB
NEATEIIbHOCTH;

3) npuHsATHE ce0s U APYIrUX:

— MPUHUMATh ce0s1, IOHUMAasi CBOU HEJOCTAaTKU U IOCTOUHCTBA;

— IPUHAMATh MOTHBBI W AapryMEHTBl JPYIrUX MPH aHAJIU3E€ PE3YyJIbTAaTOB
NesATEeIbHOCTH; — MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIMOKU;

— pa3BHUBATH CITOCOOHOCTH TOHMMATh MHUDP C IIO3UIHHN APYIoro 4CjI0BCKaA.

IIpeaMeTHBIE pe3yabTaThl

[IpeameTHble pe3ynbTaThl 0cBoeHUsa nporpaMmbl COO no Ouosornu Ha 6a30BOM
YPOBHE BKJIIOYAKOT chneuuduueckue aias ydeOHoro mnpenmera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHHUIO, HHTEPIPETALUU U
npeo0pa30BaHUI0 3HAHUM, BUIbI JAESITEIBHOCTU IO MOJYYEHUIO HOBOIO 3HAHUS U
OPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4e€OHBIX CUTYyallUsX, a TaKXkKe B peaslbHbIX
KU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C OMOJIOTHEH.

[IpeameTHble pe3ynbTaTbl OCBOCHHUS y4eOHOro mnpenMera «bHONOTUs» TOMKHBI
OTpax<aTh:

1) chopMUpOBAHHOCTH 3HAHMIM O MECTE W POJIM OMOJIOTMH B CHCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPAa M HAYYHOTO MHPOBO33PEHHUS; O BKIJIAJE POCCHMCKUX U
3apyO€KHbIX YUYEHBIX-OMOJIOTOB B pa3BUTUE OUOJNOTUM; (PYHKIIMOHAIBHON

T'PaMOTHOCTH YCJIOBCKA AJIA pCIICHUA ) KU3HCHHBIX 3a1a4,



2) yMeHHuE pacKpbIBaTh COJAEp>KaHWE OHOJOTMYECKUX TEPMHHOB W MOHSITHH:
KU3Hb, KJIETKa, OpraHuW3M; MeTa0osu3M (OOMEH BeIIeCTB M TMpEeBpalleHUE
SHEpPruH ), TOMEOCTa3 (CaMOpETyIAlLNs), YPOBHEBAs OpraHU3aIUs KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEICHHE (PEMPOIYKIINSA), HACIEACTBEHHOCTh, U3MEHYHBOCTD, POCT U
pa3BUTHE; BUJ, MOMYJSAIUsS, TeHODOH I, IBOJIOLMS, ABIKYIINE CUIbI ((PaKTOpHI)
ABOJIFOLIMH, MPUCIIOCOOJIEHHOCTh OPraHU3MOB, BHI000pa30BAHHE, IKOJIOTHUYECKUE
(bakTophl, IKOCUCTEMA, MPOAYUEHTHI, KOHCYMEHThI, PEIYIECHThI, IENU MUTAHMUS,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

3) yMmeHue wu3Naratb OWOJOTMYECKHWe Teopuu (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsI, LIEHTpaJbHas JOrMa MOJEKyJIsIpHoi Ouosorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u y4yenus (0 LHeHTpax MHOroo0Opasus u
MIPOUCXOXKIEHUS KynbTypHBIX pactenuid H. V1. BaBuioBa), onpenensiTe rpaHUIlbl
WX MIPUMEHUMOCTH K KUBBIM CHCTEMaM;

4) ymMeHue u3narath OMoJiorndeckue Teopur (3BosrrononHas teopust Y. [lapBuHa,
CUHTETHUYECKasi TEOPHUSI 3BOJIIOLMH), 3aKOHBl U 3aKOHOMEPHOCTHU (3apOJBIILIEBOTO
cxoncra K. M. bapa, uepenoBaHus riaBHbIX HAIPABICHUM U ITyTEN DBOITIOLMH A.
H. Cesepiosa, yuenus o 6uochepe B. V1. Bepuanckoro), onpenensite rpaHHUIlbI
WX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

5) ymeHue BBIACIATH CYIIECTBEHHBIC MPHU3HAKA BUPYCOB, KJIETOK MPOKAPUOT H
HYKApUOT; OAHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB; OCOOCHHOCTH
IIPOLIECCOB: OOMEHA BEILIECTB M MPEBPALICHUS SHEPTUU B KIETKE, (DOTOCHHTE3RA,
IUIACTUYECKOT0 M JHEPreTMYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Melo3a,
OIUIOJIOTBOPEHUS, PA3MHOXKCHHS, WHANBUAYATLHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

6) yMmeHHEe BBIIETATh CYIIECTBEHHBIC NPHU3HAKK CTPOCHHUS OUOJIOTHYECKUX
OOBEKTOB: BHUJOB, TOMYJIALNNNA, MPOAYIIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOreolleHO30B U JIKOCUCTEM; OCOOEHHOCTH IMPOILIECCOB: HACIEIACTBEHHOMN
M3MEHYHUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHCIOCOOIECHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHoca

BCHICCTB M IIOTOKA OBHEPIrUuhd B IOKOCHUCTCMAX, AHTPOIIOTCHHBIX U3MEHECHUIN B



HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

7) yMeHHE NPUMEHATH NOJIYYCHHbIE 3HAHUS JUIsI OOBSICHEHUS OHMOJIOTMYECKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSTHS MPAKTHUYECKUX PEIICHUH B MOBCEIHEBHOMU
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBBSA
OKPY>KaIOIIUX JII0/IeH, COOII0OIEHUSI HOPM IPaMOTHOTO MOBEJACHUS B OKPYXKAIOIICi
NPUPOIAHON cpejie; MOHMMaHWEe HEOOXOAMMOCTH MCIHOJIb30BaHUS JTOCTUKEHUMN
COBPEMEHHOU ounonorun U OMOTEXHOJIOTHIA Ul PpalMOHAJIBHOTO
IPUPOIOTIOIB30BAHUS;

8) yMeHue pelaTh 3IeMEHTapHbIEe TeHETUYECKUE 3a7jaul HA MOHO- U IUTHOPUIHOE
CKpEIIMBaHUE, CIECTJICHHOE HACJIEIOBAHKE; COCTABIATH CXEMbl MOHOTHOPHIHOTO
CKpEeILMBaHUs Ui IpeICKa3aHusl HAce0BaHUs IPU3HAKOB Y OPraHU3MOB;

9) ymeHue pemaTth 3JIEMEHTapHbIE OHWOJIOTMYECKHE 3aJa4M, COCTABISATH CXEMBI
MepeHOca BEIIECTB U IHEPTUH B AKOCUCTEMAaX (LU TUTAHUS ).

10) ymeHue BBINIOJHATH JAOOPATOPHBIE M MPAKTHYECKUE PaldOThI, COOI0/ATh
npaBuia npu padboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

11) ymeHue BiageTh METOJAAMU HAYYHOTO MO3HAHMS B OMOJIOTUM: HAOIIOJICHUE U
OTNMCaHUE >KUBBIX CHCTEM, MPOIECCOB M SIBICHUH; OpraHu3aius W MPOBEICHHE
OMONIOTHYECKOTO  JKCMEPUMEHTAa,  BBIIBWKEHHUE  THUIIOTE3BI;  BBISBICHHUE
3aBUCHUMOCTH MEXIY HCCIEyEMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJyUYEHHBIX
pe3yabTaTOB, MCIOJIB30BAHHBIX HAYUYHBIX MOHSATHH, TEOPUH W 3aKOHOB, yMEHHE
JieN1aTh BbIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

12) ymeHHMEe KpUTHUYECKH OLEHUBAaTh M MHTEPHPETUPOBATH HHGOPMAIUIO
OMOJIOTHYECKOTO COJEP)KAaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3
paznuuHblx UCTOYHMKOB (CMMU, HayyHO-TOMYJSIpHBIE MAaTepUalibl); ITUYECKHUE
ACTIeKTBI COBPEMEHHBIX MCCIICIOBaHNI B OMOJIOTHH, METUITHE, OMOTEXHOIOTHH;
13) ymeHnue co3naBath COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOUIEHUS, 0000111as
Ouonornueckyro MHGOPMALMI0O U3 HECKOJbKUX HCTOYHUKOB, TPAMOTHO

UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



4, TemaTnuyeckoe MJIaAHMPOBAHME.
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OCHOBHBIC BUABI ACATCIIBHOCTHU 06y11a}01u14xc;1

CaMocTosATenbHOE OnpeiesieHUE 1esiel y4eOHOM AeITeTbHOCTH U COCTaBJICHHE €€
laHa mpu u3ydyeHun pazaena «OoOmas Owonorus» B 10—11 kmaccax.
Ornpenenenrne 0CHOBOMOJIATAOIINX MTOHATHI: HAYYHOE MUPOBO33PEHUE, HAYUHAS
KapTHHA MUpPa, YUYEHBINA, OMOJIOTHS.

OBnajieHrE YMEHUEM CTPOUTH MEHTAJIBHYIO KapTy MOHSATHU.

[IponykTuBHOE OOIIEHWE C APYTUMHU YYaCTHUKAMH JCSATEIHLHOCTH B TIPOIECCE
00CYXJIEHHsI POJIM M MecTa OMOJIOTUU B (POPMHUPOBAHUU COBPEMEHHOUN HAy4YHOM
KapTUHBI MUPa, TPAKTUYECKOTO 3HAYCHUSI OMOJIOTHYECKUX 3HAHUM U Mpodeccui,
CBSI3aHHBIX C OMOJIOTHEH.

CamocTosiTenbHas nH(}OpPMAITMOHHO-TT03HABATEIbHAS JEATEIIbHOCTD c
pa3IMUHBIMM ~ UCTOYHUKAMU HHPOpMAIMU, €€ KpUTHYEeCKas OlLEHKa U
WHTEpIIpETalns 0 BOMPOCY BIMSHUS €CTECTBEHHBIX HAYK B 1I€JIOM U OMOJIOTUH B
YaCTHOCTM Ha OKPYXaIIYI0 CpeAy, SKOHOMHYECKYI), TEXHOJOTHYECKYIO,
COIIMAJTILHYIO U ATUUECKYIO C(Pephl IeATeIbHOCTH YeIOBEKa.

Hcnonb3oBanue cpeacts MHGOPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI

(nanee — KT) qyst co3panus MyJibTUMEAMA MIPE3CHTAIUN

O0beKT n3yyeHus: 0MOJIOT UM 1

Metononorust Ouonorun. JKu3Hb Kak OOBEKT
uzydeHus: Ouosioruu. OCHOBHBIE  KpUTEPUU
(mpu3Haku) >kuBoro. Pa3ButHe mpeacTaBlICHUIM
YeJoBeKa O Mmpupojie. PacTeHus M KUBOTHBIE Ha

rep0ax cTpaH Mupa

OCHOBHBIE BUJIbI JICATEIIBHOCTH O0yJarOIIUXCs

OmnpeneneHre OCHOBOTIOJNATAIONINX TOHSTHI: METOMOJOTUS HAayKh, OOBEKT
UCCIICIOBAHUsI, TPEIAMET WCCICIOBaHUs, >KU3Hb, JKU3HCHHBIC CBOMCTBA.
CamocrodrenbHas MH(pOpPMAITMOHHO-TIO3HABATEIbHAS JESITETbHOCTD c

pPas3siIMYHbBIMHA  UCTOYHHUKAMU I/IH(i)OpMaHI/II/I B OTHOIICHMHU CYIICCTBYIOIIMX Ha




CErOJIHSIIHUI JEHb ONPENCICHUN MOHATHS <OKU3HbY, €€ KpUTUUYECKash OLEHKAa U
WHTEPIPETANNS C TTOCICTYIOMICH TOATOTOBKOM MH(OPMAIIMOHHBIX COOOIICHHM, B
TOM YHUCJIE NOJKPEMVIEHHBIX MYJIbTUMEANA TPE3CHTAIIUSMH.

[IponykTuBHOE OOIIEHWE ¥ B3aUMOJCUCTBHE C JAPYTMMH yYaCTHUKAMHU
NESATEIPHOCTH B TIPOIECCE OOCYKICHUS AaKTyaIbHOCTH TEM YUYeOHBIX U
UCCIIEN0BATEIBCKUX MPOEKTOB.

Pa3BuTre MO3HABATENIBHOIO HMHTEpECa K M3YYCHHIO OHOJIOTMM Ha OCHOBE
U3y4eHUS] HH(OOPMAIMOHHBIX UCTOYHUKOB O PACTEHUSAX M )KUBOTHBIX Ha repOax u

¢arax pa3inMyYHbBIX CTpaH MUpPA U peruoHoB Poccuu

MeTOIlLI HAYYHOI'O MO3HAHUA B OMoJIoruM 1

Hayuneii Meton. Meroapl uCCIENOBAaHUS B
Ouwosioruu: HaOJIOJCHUE, OMHCAaHHUE, WU3MEPEHHE,
CpaBHEHUE, MOJEIUPOBAHUE,  DKCIECPHUMEHT.
CpaBHUTEIBHO-UCTOPUUECKUM ~ METOJA.  ITarbl
HAay4yHOro wuccienoBanus. Kiaccuueckas Monelnb
HAy4YHOTO METo/1a. MeTtoasl HAY4YHBIX
HCCIICIOBaHUM: abcTparupoBaHHWe, aHalu3 M
CUHTE3, WJAcanu3aluvs, WHIYKIUS W JEIyKIud,

BOCXOXKJIEHUE OT aOCTPAKTHOTO K KOHKPETHOMY

OcHOBHBIC BUIBI ACATCIBHOCTH O6yLIaIOH_[I/IXC$I

OnpeneneHue OCHOBOMOJIATAKOIIMX —TMOHATHUH: HAYYHBIA METOJ, METOJbI
HCCIICIOBAHMS: HAOIIOICHUE, SKCIIEPUMEHT, OINHMCAHUE, U3MEPCHHE, CpaBHEHHE,
MOJICTMPOBAHUE, CPABHUTEIBHO-UCTOPUIECKUI METOI.

CocranieHue Ha OCHOBE pabOThl ¢ YYEOHMKOM U JIPYTrUMU HUH()OPMALMOHHBIMU
WCTOYHUKAMU  CXEMBbI, PACKpBIBAIOIIEH  3Tambl MOPOBEACHUS  HAYYHOTO
HICCJICIOBAHUS U UX B3aUMOCBS3b.

Ucnonp3zoBanne mo xemanuto oOyuatomuxcss WKT B pemenun manHOU

KOTHUTHUBHOMU 3aJa4H.




OBnageHue  METOAAMM  HAy4YHOIO  [O3HAHUSA,  UCIOJNB3YEMBIMH  IIPH
OMOJIOTMYECKHUX UCCIICJOBAHUSIX B YCIOBUSAX BBIMOJIHEHUS TaOOPATOPHON pabOThHI
«HMcnonb3oBaHue pa3IMUHBIX METOJOB MPU U3YYEHUH OMOJIOTMYECKUX OOBEKTOB

(Ha mpuMepe pacTeHH )»

buojgornyeckue cucreMbl M X CBOMCTBA 1

@dyHaaMEeHTaNbHBIE  TOJOXKEHHS  OHOJIOTHH.
VYpoBHEBass  opraHu3alus  KUBOM  MPUPOJIBI
(OMONOrMYECKUX  CHUCTEM). OMEPAKEHTHOCTD.
OHeprus U MaTepusi Kak OCHOBA CYIIECTBOBAHMS
OMOJIOTMYECKUX CHUCTEM. XpaHEHUE, peau3aius
U Iepesiaya TeHeTHYecKo MHPOpMaIK B uepene
IIOKOJICHUH KaK OCHOBA >XU3HHU. B3aumopencraue
KOMIIOHEHTOB ~ OHMOJIOTMYECKMX  CHCTEM U
CaMOpETyJISILMs.  DBOJIOLHMOHHBIE  ITPOLIECCHI.
B3anmocBs3b CTPOECHUS 17§ byHKUIMN
Oouonornueckux cucreM. Camoperyndauus Ha

OCHOBE TOJIOKUTEIHHON 0OpaTHOMN CBSA3U

OcCHOBHBIC BUObBI ACATCIBbHOCTH o6yqa}0m1/1xc;1

Omnpenenenre OCHOBOIONATAIONINX TTOHATHN: CHCTeMa, OMOIOTHYecKas CUCTEMa,
AMEP/KEHTHOCTh, CAMOPETYJISIINS, SBOJTIOIUOHHBIEC TPOIECCHI.

JleMOHCTpanust  BJIaJICHUS  S3BIKOBBIMH ~ CPEICTBAMH TPH  OTBETaX Ha
MTOCTaBJICHHBIC BOIIPOCHI.

OBnageHue  MeTOAAMH  HAy4YHOTO  TIO3HAHUSA,  HCIOJB3YEMBIMH  TpH
OMOJIOTHYECKHUX MCCIICAOBAHUSIX.

Pa3zButre ymeHust 00BACHITH pe3yIbTaThl OMOJIOTHYECKUX IKCIIEPUMEHTOB.
JlaboparopHas paboTta «MexXaHU3Mbl CAaMOPETYJISITUN.

Pa3BuTre mMO3HABATENbHOTO HWHTEpPECa K W3Y4YEHUIO OWOJOTMH HA TIpUMEpe

MaTepUaIOB O B3aMMOCBSI3M CTPOCHHS M (PYHKIIUHA OMOJOTUYECKUX CUCTEM U




CaMOpEryaur Ha OCHOBE MOJI0KUTEIbHOM O6p3.THOI>i CBi3U

O6o0maromuii ypok 1

OCHOBHBIC BUIBI ACATCIbHOCTH O6yanOIHHXCH

CaMoCTOATENbHBIA  KOHTPOJIb UM  KOPPEKUMsI Y4YeOHOM JEeSATENbHOCTH C
HCIIOJIb30BAHUEM BCEX BO3MOXHBIX PECYpPCOB IS JTOCTMKEHHUS IOCTaBIECHHBIX
LeJIel U pealu3aluy IJIaHOB JIEATEIbHOCTH.

JleMOHCTpalys HaBbIKOB TIO3HABATEIBLHON peQIIEKCUH.

[IponykTBHOE OOILIEHHWE U B3aUMOJEHCTBHE B MPOLIECCE COBMECTHON yueOHOM
NEATENBHOCTH C Y4YETOM IO3MLUH JAPYTMX YYACTHHKOB JESATEIBHOCTH.
JleMoHCTpanus BlIaJJeHUs SA3bIKOBBIMH CPEACTBAMHU.

VYBepeHHOE TMOJb30BaHUE OWOJIOTMYECKOM TEPMHMHOJIOTMEH B  mpenenax

I/I3y‘-ICHHOf/'I TCMBI
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MoJieRyJIspHbIi YPOBEHb: oomasn |1

XapaKTEPpUCTHKA

OO01mast xapakTepucTuKa MOJIEKYJISIPHOTO YPOBHS
OpraHu3allid  KU3HU. XUMHUYECKUH  COCTaB
OpTaHU3MOB. XUMUYECKHE AJIEMEHTHI.
MakpoasieMeHTbl ¥ MUKPO3JIEMEHThl. ATOMBI U
Monekyibl. KoBanenTHas cBs3b. Heopranmueckue
W OpraHuyeckue BemiecTBa. MHoroo6pasue
OpTraHUYECKUX BEILIECTB. buononumepst:

TOMOITIOJIUMEPLI U I'CTCPOITOJIUMEPLI

OcHOBHBIC BUBI ACATCIBHOCTH o6y11a101u14xc;l

CaMocTosATENbHOE OIpeieTICHUE e YYeOHOU 1eATEeIbHOCTH U COCTABIICHUE €€
IJIaHa.

OnpeneneHre OCHOBONOJIATAKOIINX IMIOHATHNA: aTOMBI U MOJIEKYJIbI, OPraHUYECKUE
U  HEOpPraHMYECKHME  BEIIECTBA, KOBAJIEHTHAs  CBSA3b, MAaKpOXJIEMEHTHI,
MUKPO3JIEMEHTBI, OMOMOIUMEPBI: TOMOIMOJIIUMEPHI U T€TEPONIOIUMEDPHI.
CamocrosiTensHas MH(pOPMallMOHHO-TIO3HABATEIbHAS NEATEIbHOCTD C
pa3IMYHBIMM ~ WUCTOYHMKAMU UWH(poOpManuu, €€ KpUTUYEeCKas OLEHKa U
MHTEPIPETALNS [10 BOIPOCAM XMMUYECKOTO COCTABA )KMBBIX OPraHU3MOB.
®opmHupoBaHUE COOCTBEHHOW IMMO3UMIMU 1O OTHOUIEHHIO K HH(pOpMaluy,
MTOJTy4aeMOU U3 Pa3HbIX UCTOYHUKOB.

[IponykTrBHOE 00IIEHHE U B3aUMOCHCTBHE C IPYTUMH YYaCTHHKAMHU y4eOHOMN
JEeSATEIBHOCTU MPHU O0CYXKIECHUH MPOOJIeM pa3pabOTKU yUYEHBIMU U BHEIPEHUS B
IIPOU3BOJICTBO HOBBIX UCKYCCTBEHHO CO3/ITaHHBIX OPTaHUYECKUX BEUIECTB.
Pa3BuTHe mo3HaBaTeIbHOTO MHTEPECA K U3YUCHHUIO OMOJIOTMH U MEKITPEIMETHBIX
3HAHWH MPU U3YYEHUH MaTepuaia 0 XUMUYECKHX CBA3SX B MOJIEKYJIaX BEUIECTB,

HCKYCCTBCHHOM IIOJYYCHUHU OPraHUYCCKHX BCIICCTB U JIP.

Heopranuyeckue BelecTBa: Boaa, COJIH 1




CTpyKTypHbBIE OCOOEHHOCTH MOJIEKYJIbI BOJIBI U €€
cBoiicTBa. Bogopoanas cBs3b. ['mapodunbhbie u
rusipooOusle BemiecTBa. Coiid M UX 3HAUYCHHE

JUTsl OpraHu3MoB. bydepHbie coeuHeHUs

OcHOBHBIE BU/IbI IESITEIBHOCTH O0YyYaIOIIUXCA

Omnpenenenre OCHOBOMNOJATAIONIMX OHITHI: BOJOPOAHAS CBSA3b, TUAPODUILHBIC
BEIIECTBA, TUAPOPOOHBIC BELIECTBA.

CamocrogrenbHas MH(POPMAIIMOHHO-TIO3HABATEIbHAS JESATENbHOCTD c
Pa3IMYHBIMM HUCTOYHMKAMU HH(OpManuu o0 OCOOEHHOCTSX HEOPTaHUYECKHX
BEIIIECTB, BXOJAIIUX B COCTaB »JKUBOro, €€ KpUTUYECKas OIEHKa U
UHTEpIpETalus.

[IponykTuBHOE OOIIEHHWE W B3aUMOJICHCTBHE B MPOIIECCE COBMECTHOM y4ueOHOM
NEATEIBHOCTU C YYETOM MO3ULIMKI IPYTUX YYACTHUKOB JACSATEILHOCTH.

Pa3BuTHe mo3HAaBaTEIBLHOIO MHTEpPECA B MPOLECCE U3YUYEHUS TOMOTHUTEIBHOTO

Marepuana yueOHHKa

JIunuael, UX cTpoeHue U pyHKUMHU 1

Jlunuppl, ux crpoenne U Gynkuu. HeltpanbHubie
wupbl. D¢pupHble CcBA3U. Bocka. dochomunumpl.

Crepoupsl

OcHOBHBIC BUIBI ACATCIbHOCTH O6yLIaIOH_[I/IXC$I

OnpeneneHrue OCHOBOMOJIATAIONMIMX MOHSATHUM: JUINWUAbI, HEUTPAJIbHBIC >KUPHI,
a¢upHbBIE CBSI3U, BOCKA, (hOCHOIUHUIBI, CTEPOUIBI.

JlemMoHCTpansi BJIAJACHUS SI3BIKOBBIMM CPEICTBAMHU JJI  XapAKTEPUCTUKHU
XMMHUYECKOTO COCTABA KUBBIX OPraHU3MOB.

Pemenne OMoOIOTMYECKHMX 3a7ad Ha OCHOBE BIIAJICHHS MEXKIIPEIMETHBIMU
3HAHUSIMU B 00JIACTH XHUMUH.

[IpoaykTuBHOE OOICHUE W B3aMMOJCHCTBHUE B MPOIECCE COBMECTHON yueOHOM

NEATEIBHOCTH C Y4YE€TOM MO3WLHAKW JAPYIMX YYaCTHUKOB JESITEIBHOCTH 10




BOIIpoCaM IIPUMCHCHHA CIIOPTCMCHAMHA aHa0OJIMKOB.
OBJ'I&I[CHI/IC MECTOJaMH Hay4YHOTO IIO3HaHUA, HCIIO0JIb3yCMbIMHA Ipu
OMOJIOTUYECKHX HCCIICOAOBAHUAX, B IIPOLCCCC BBIIIOJIHCHHNA J1a60paT0pHoﬁ

pabotel «OOHAPYKEHHUE TUTTUIOB C IIOMOIIBIO KaYeCTBEHHON PEAKITUM»

YriaeBoabl, HX CTPOEHUE U (PYHKIMHU 1

VYraesoasl (caxapa), UX CTpoeHHE U (YHKIIUH.
Momnocaxapuabsl. Jlucaxapuasl. Onaurocaxapubl.

[Tonucaxapuasl

OcHOBHBIC BUJBI ACATCIIBHOCTH 06yqa}om1/1xc51

OnpeneneHre OCHOBONOJIAralOIIUMX MOHSATUH:  YIJIEBOJbI, MOHOCAaXapuibl,
JUCaXapubl, OJIUTOCaXapubl, MOJIUCAXAPHIBI.

JleMoHCTpauusi BIAJCHUS S3BIKOBBIMU CPEICTBAMH I  XAPAKTEPUCTUKHU
XUMHUYECKOTO COCTABA KUBBIX OPTraHU3MOB.

Pemenune Ouonoruueckux 3a7ad Ha OCHOBE BJAJEHUS MEXIIPEIMETHBIMU
3HAHUSIMU B 00JIACTH XUMUHU.

OBnageHue  METOAAMHM  HAyYHOIO  MO3HAHUS,  HUCIOJb3YEeMBbIMH  TPH
OMOJIOTMYECKUX UCCIEOBAaHMUSIX, B IMPOLIECCE BBHIMOJIHEHUA JaOOpaTOpHON
paboTbl «OOHApYKEHHE YTIEBOAOB C MOMOIIbIO KAUECTBEHHOW PeaKLum».

Pa3Butre ymeHust 0OBbACHATH pe3yiabTaThl OMOJIOTMYECKUX SKCIEPUMEHTOB

Beaku. CoctaB u cTpyKkTypa 0€e/1KOB 1

benku. CocraB u CTPYKTypa OEJIKOB.
Hezamennmbie aMMHOKUCIOTHL. IlenrTuaHast cBA3b.
Kondopmarus Oernka. ['moGynsipHbIC u

bubprnsipHsie 6enku. Jlenaryparus

OcHOBHBIC BUAbBI ACATCIIBHOCTHU 06yqa}0mnxc;1

Onpe):[eneHHe OCHOBOITOJIAararommux MOHSITUI: HE3aMEHHUMBbIC AMHMHOKHMCJIOTHI,

NEeNTUIHAs CBA3b, KOHpopMalus Oefka, riao0yssipHbie U GUOpUIUIIpHBIE OENKH,




JeHATypaLHus.

[IponykTrBHOE OOIEHHWE W B3aUMOJECHCTBHE B MPOLIECCE COBMECTHON y4ueOHOM
JESTENIBHOCTH € Y4E€TOM MO3ULMUM JPYrUX YYaCTHUKOB JESTEIBHOCTH IHpHU
00CY>KII€HIUH 0COOEHHOCTEN COCTaBa U CTPYKTYPHI OEJIKOB.

CamocTrosATenbHas MH(})OPMAIIMOHHO-TT03HABATEIbHAS NEeSATEIbHOCTD C
pa3IMYHBIMM MCTOYHMKAMM HMH(OPMALMM MO HU3YYEHHIO OEJIKOB, MX COCTaBa U
CTPYKTYpBI, €€ KpUTHUECKAsd OLEHKA U UHTEPIIPETALIHS.

CocTaBieHre MEHTAJIbHOM KapThl MOHATHUI.

OBnageHue  METOAAMM  HAy4YHOIO  [O3HAHUS,  HUCIOJNB3YEMBIMH  IIPH
OMOJIOrMYECKUX HCCICJOBaHMSX, B IIPOLECCE BBINOJIHEHHUA J1aOOPAaTOPHON
paboThl «OOHapyx’eHHE OEIKOB C MOMOLIBI0 KaYECTBEHHON PEAKIIUID.

Pa3BuTHe MO3HABATENBHOIO HHTEpECa K H3YYEHHIO OHOJIOTMM Ha OCHOBE

HN3Yy4CHUS JOIIOJTHUTCIBbHOI'O MaTCpHalia y‘-I€6HI/IKa

beaku. ®yHkunu 0eJIKOB 1

Oyukiuu 0enkoB. CTpykTypHble Oenku. benku-
dbepMeHThI. TpaHcropTHBIC OCIKU. Benky 3ammThI
u HamnaneHus. CurHanpHbie Oenku. benku-
peuenTtopsl. benku, obecnieunBaronIe IBUXEHUE.

3anacHbie OEJIKHU

OcHOBHBIC BUIBI ACATCIBHOCTH O6yLIaIOH_[I/IXC$I

OmnpeneneHre OCHOBOMNOJIATAIOIUX TOHIATHI: CTPYKTYpHbIE O€NKH, OenKu-
(bepMEeHTBI, TPAHCIIOPTHBIC OCJIKH, CHUTHAJIbHBIC OCIKH, OCIKH 3alluThl H
HamaJcHUs, OCIKU-PEIeNTOPhI, OCIKM, 00CCIIeYMBAIOIINEG IBMKEHNE, 3alTaCHbBIC
OeKHu.

CamocrosiTenbHas nH()OPMAITMOHHO-TTO3HABATEIIbHAS NeSATEeTLHOCTh C
Pa3IMYHBIMK UCTOYHUKAMHU MH(POPMAITUH 110 U3YyYEHUIO OCIIKOB W BBITOJTHAEMBIX
MU QYHKIHH, €€ KpUTUYEeCKasi OIeHKa M MHTEPITpETAITHS.

dopMupoBaHue COOCTBEHHOW TIO3UIMU 110 OTHOIICHUIO K TMOJy4yaeMou




OuoJsiorunyeckor nHpopmaruu.
Pa3BuTre T03HABATENTLHOTO WHTEpPECA TMPU M3YYCHHH JOTOJHUTEIHHOTO

MaTepuaiia yueOHuKa

®epMeHTHI — OHOJIOTHYECKHE KaTaau3aTopbl |1

Mexanusm NEUCTBUS KaTaJIM3aTOPOB B
XUMUYECKUX PpEaKUUsAX. OHEpPrus aKTUBALUH.
Crpoenune  ¢epMeHTa:  aKTUBHBIM  LEHTD,
cyoctpatHas  cneuuuyHocTh.  KodepmeHTHI.
OTnnuus dbepmeHTOB oT XUMHUYECKUX
KaTtanum3atopoB. benku-akTuBatopsl W O€NKHU-

UHTUOUTOPBI

OcHOBHBIC BUBI ACATCIBHOCTH o6y11a101u14xc;l

OmnpeneneHre OCHOBOTMOJATAIONIUX TMOHITHIA: JHEPTUS AKTUBAIMH, AKTUBHBIN
IEHTP, CYOCTpaTHAas CeU(PUIHOCTh, KOPEPMEHTHI, OCIIKM-aKTUBATOPBI U OEITKU-
UHTHOUTOPBI.

[IponykTBHOE OOIIEHHWE U B3aUMOJEHCTBHE B MPOLIECCE COBMECTHOW yueOHOM
JESTeIbHOCTH € Y4€TOM MO3MIMM JPYrUX YYaCTHUKOB JESATENbHOCTH IpU
OOCYXXKIEHUH OTINYHN (PEPMEHTOB OT XUMHYECKHUX KaTaau3aTOpPOB, BIUSHUS
KPUTHUYECKOTO TIOBBIIICHHS TEMIIEpaTypbl Tella 4YelOBeKa Ha aKTHBHOCTh
dbepmMeHTOB.

OBnameHne  METOJaMU  HAYYHOTO  TO3HAHUSA,  HWCHOJIB3YEMBIMH  TIPHU
OMOJIOTUYECKUX HCCIEOBAHUSAX, TPU BBIMIOJHEHUU JTAOOPATOPHON pPabOTHI
«Karanutuyeckas akTUBHOCTh (PEPMEHTOB (Ha MIPUMEPE AMHIIA3BI)».

Pa3Butre ymeHust 0ObACHATH pe3yiabTaThl OMOJIOIrMYECKUX SKCIIEPUMEHTOB

O06o0maromuii ypok 1

OCHOBHBIE BUJIbI JICATEIIBHOCTH O0yJarOIIUXCS

CaMocCTOSITENbHBIA ~ KOHTPOJIb M KOPPEKIUs Y4eOHOW JAESITENbHOCTH C




UCIIOJIb30BAaHUEM BCEX BO3MOXKHBIX PECYpPCOB JJISl JTOCTHXKEHHUS IOCTaBJIEHHBIX
LeJIeH U peaau3aluy IUIAHOB 1EATEIbHOCTH.

JleMOHCTpalys HaBbIKOB MIO3HABATEILHOM PEQIIEKCUH.

[IponykTrBHOE OOILIEHHWE W B3aUMOJECHCTBHE B MPOLIECCE COBMECTHON y4ueOHOM
NEATENBHOCTH C YYETOM TMO3MIMA JAPYTHX YYaCTHUKOB JIESTEIBHOCTH.
JleMOHCTpanys BIaJeHUs A3bIKOBBIMU CPEACTBAMM.

VBepeHHOE TOJIb30BaHUE OWOJIOTMYECKOM TEPMHMHOJIIOTMEM B  Ipenenax

HN3Yy4YCHHOI'O MaTcpuajia TCMbI

Hyxuiennosbie kuciorbi: JJHK 1 PHK 1

Hykneunoeie  xucnorsl: JIHK wu  PHK.
Ocobennoctu ctpoenus u Qynkimu. Hykmneorus.
[IpyHIMO ~ KOMIUIEMEHTapHOCTH.  Perumkanms
JAHK. PoJyib HYKJIEMHOBBIX KHUCIIOT B pealv3alnu

HacJeAcTBeHHOM nnopmanuu. ['en

OcCHOBHBIC BUObBI ACATCIBbHOCTH o6yqa}0m1/1xc;1

OnpeneneHre  OCHOBOMOJATAIONIMX  MOHSATUH:  HYKJIEMHOBBIE  KUCIOTHI,
N€30KCUPUOOHYKIIEMHOBAsT KHUCIIOTa, PUOOHYKJIEHMHOBAs KHUCIIOTa, HYKJICOTHU],
MPUHIUI KOMIUJIEMEHTAPHOCTHU, TEH.

[IponykTBHOE OOIIEHHWE U B3aUMOJEHCTBHE B MPOLIECCE COBMECTHOW y4ueOHOM
NEATEIBbHOCTH C YYETOM NO3WLUKA JPYTrUX YYaCTHUKOB JIESITEIBHOCTU IPU
00CYXI€HHH CTPOCHUS U PYHKIUN HYKIEUHOBBIX KUCIIOT.

Pemenne Onosornyeckux 3amay.

Pa3BuTre mMoO3HABaTENbHOTO HWHTEpPeca K HM3YYEHHIO OWOJIOTMM B MpOIECcCce

U3YYEHUsI TOTIOJTHUTEILHOTO MaTepraiia ydeOHuKa

AT® v npyrue Hykji1eoTuabl. BuramMmuHbl 1

Ponb wykneorumoB B oOmene BemiecTB. ATO.
['maponus. Makposprudeckue cBsizu. AT kak

YHUBEPCAIbHBIN AKKyMYJIATOP DHEPIUH.




MHOFOO6paSI/I€ MOHOHYKJICOTHIOB KIICTKH.

Butamuab!

OCHOBHBIC BUIbI ACATCIbHOCTH O6yanOHIHXCH

Ornpenenenue ocHoBomonararomux noHATui: AT®, TuaApoIN3, MAaKpOIPTrUIECKUE
CBSI3U, BUTAMUHBI.

[IponykTuBHOE OOIIEHHWE U B3aUMOJICHCTBHE B MPOLIECCE COBMECTHOM ydueOHOM
JNEATEIbHOCTH € YYE€TOM IMO3WLHMM JPYTUX YYaCTHHKOB JEATEIBHOCTH IIPU
00CYX/IEHHH BOIIPOCOB 00ECIIEUEHUS YEIOBEKOM CBOMX MOTPEOHOCTEN B SHEPTHH
Y BUTAMUHAaX.

CamocrogrenbHas MH(POPMAIIMOHHO-TIO3HABATEIbHAS JESATENbHOCTD c
Pa3IMYHBIMU UCTOYHUKAMU MH(POPMALIMUA O POJH HYKJICOTHU]IOB U BUTAMUHOB B
OCYILECTBICHUNA MPOLIECCOB KU3HEIEITEIbHOCTH, €€ KPUTHUYECKass OLICHKa U
WHTEpIIpeTalusl.

dopMupoBaHUE COOCTBEHHOM TIO3UIMU TIO OTHOIIEHUIO K OHOJOTHYECKOU
nH(popMaIuu, moJry4aeMoi 13 pa3HbIX HICTOUHUKOB.

Ucnions3oBanue cpencts MKT myis moAroToBKHM COOOIIEHUH, MOIKPETIEHHBIX
MYJIbTUMEIAA MPE3ECHTALUSIMU.

Pa3BuTre mMo3HABaTENbHOTO HWHTEpeEca K HM3YYEHHIO OHOJIOTMM B MpOLECcCce

N3Yy4CHUS JOIIOJIHUTCIBHOI'O MaTCpHalia y‘-Ie6HI/IKa

Bupycbl — HekieToYHas popma KU3HU 1

Bupycet —  Hekiero4yHas ¢opma  KU3ZHHU.
Mmuoroobpasue BupycoB. JKHW3HEHHBIE ITHKIIBI
BUPYCOB. [IpodunakTuka BUPYCHBIX
3a0oseBannii. Baxknuna. HadnorexHosoruun B
owonoruu.  PerpoBupychl —  HapymuTeau

OCHOBHOTO NPaBUJIa MOJIEKYJISIPHOIN OHMOJIOTHN

OCHOBHBIE BUJIbI JICATEIIBHOCTH O0yJarOIIUXCS

OnpeneneHre OCHOBOIIONATrAOIIMX NOHATHI: BUPYCHI, BAKIIMHA.




[IpoaykTuBHOE OOIIEHHE U B3aMMOJCHCTBHE B MPOIIECCE COBMECTHON yueOHOM
JNEATEIbHOCTH C YYE€TOM IMO3WLHMM JPYTUX YYaCTHHKOB JEATEIBHOCTH IIPU
00CyXIeHUn TPoOJIeMbl MPOUCXOXKJACHUS BUPYCOB W MPUYMH, HA OCHOBAHUH
KOTOPBIX UX OTHOCAT K KHBBIM OPTaHU3MaM.

CamocrosiTenpHas MH(pOpMAaIMOHHO-TIO3HABATEIbHAS JIEITEILHOCTD c
Pa3IMYHBIMA UCTOYHUKAMU MHGOPMAIIMU O BUPYCaxX U MX YXKU3HEHHBIX ITHUKIIaX,
€€ KpUTUYECKasl OLICHKA U MHTEPIPETALINS.

dopmupoBaHHE COOCTBEHHOM IMIO3UIMKM 110 OTHOIICHHIO K OHOJOTHYECKOMN
uHopMaIm, mojryqacMoi U3 pa3HbIX HCTOYHHUKOB.

Pentenue Onosornueckux 3agad.

Pa3BuTHe MO3HABAaTENIBHOTO HHTEpeca K H3YYEHHIO OWOJOTHMM B IIpoIlecce

M3YUYCHHUS JOMOJHUTEILHOIO MaTepraia yueOHuKa

O0o01maromuii ypoxk 1

OcHOBHBIC BUJBI ACATCIBHOCTH o6y11a101u14xc;l

CaMocCTOSITEeNbHBIM ~ KOHTPOJIb M KOPPEKUUs Y4yeOHOM AESTeNbHOCTH C
HCIIOJIb30BAaHUEM BCEX BO3MOKHBIX PECYPCOB ISl TOCTHIKEHHMS IMOCTABJICHHBIX
LeJIeN ¥ PeaIN3alivy [UIAHOB eI TEIbHOCTH.

JleMOHCTpalys HaBBIKOB MO3HABATEIBHOUN pedIeKCHH.

[IponykTuBHOE OOIIIEHHWE W B3aUMOJICHCTBHE B MPOIIECCE COBMECTHOM y4eOHOM
NEATEIBHOCTH C YYETOM MO3ULMMN APYTUX YYACTHUKOB AEATEIBHOCTH.
JleMoHcTpanus BlIaaeHUs A3bIKOBBIMHA CPEICTBAMMU.

YBepeHHOe TIOJb30BaHUE OWMOJOTHYECKONM TEPMHHOJOTHEW B  Mpejenax

VU3YYEHHON TEMBbI
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Kuerounbii YPOBEHb: oomas (1

XapaKTepucTuka. Kiaerounas TEOPpUHA

OOmasi XapakTepucTuKa KIETOYHOIO YPOBHS
opranuzanmu. OOmmMe CBEOEHUS O  KIIETKE.
[utonornss — Hayka O KiIeTke. MeToabl

n3ydeHus KieTtku. Kinerounas reopus

OcHOBHBIC BUIBI ACATCIbHOCTH O6yLIaIOH_[I/IXC$I

CamocTosTeNIbHOE OIpeeeHUe e YUeOHOM AesTeIbHOCTH U COCTaBJICHUE €&
IUIaHA.

OnpeneneHrue OCHOBOMOJIATAIOMIUX TOHSITUNA: ITUTOJOTHS, METOJbl M3YYCHUS
KJIETKH, yJIbTPalleHTPUGYyTUpOBaHUE, KJIIETOYHAS TEOPUSI.

[IponykTuBHOE OOIIEHNWE W B3aUMOJICHCTBHE B MPOIIECCE COBMECTHOM y4eOHOM
NEATeIbBHOCTH C YYETOM TMO3UIUMH JIPYTMX YYaCTHUKOB JIESITEIBHOCTH TMpHU
00CYXIEHUH MPOOIEM CO3/IaHUsI KJIETOYHOM TEOPHHU.

CamocrosTenpHas HH(pOPMAITMOHHO-TIO3HABATEIbHAS JIeSITEIbHOCTD c
pa3IMYHBIMA  UCTOYHUKAMHU HH(pOpMaIMi 00 OCHOBHBIX JTamax pa3BUTHUS
IIUTOJIOTUU U €€ METOJaX.

dopMupoBaHuE COOCTBEHHOW TIO3UIIMK TIO OTHOIIEHUIO K OWOJOTHYECKOU



https://vos.olimpiada.ru/
https://vos.olimpiada.ru/
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UH(pOpMaIMH, T0JIy4aeMOMN U3 pa3HbIX HCTOUHUKOB.

UcnonszoBanue cpencts UKT ams moaAroroBku HHPOPMAIIMOHHOTO COOOIIECHUS
U MyJIbTUMEINA ITPE3CHTALNN.

OBnageHue  MeTOAAaMM  HAy4YHOrO  TO3HAHUS,  HCIOJIb3YEMBIMH  IpHU
OMOJIOTHYECKUX MCCIIEIOBAHUAX, B TIPOIIECCE BHITIOJHEHUS TaOOPaTOPHBIX paboT
«TexHnka mMukpockonupoBaHus» U «CpaBHEHHE CTPOCHMS KIETOK PaCTEHUH,
KUBOTHBIX, TpUOOB M  OakTepuid MOJ  MHKPOCKOIIOM Ha  TOTOBBIX
MUKPOIPENapaTax U UX OMKUCAHUEN.

Pa3BuTHe NO3HABATENBLHOrO MHTEpECAa K M3YyYEHUIO OHOJIOTMM B Ipoliecce

M3YUYCHHUS JOMOJHUTEILHOIO MaTepraia yueOHuKa

Crtpoenue kJjerku. Kierounas wmemOpana.|l

Huromiasma. Kiterounbiid ueHtp. llurockeser

Crpoerne  kimetku. CXOACTBO  NIPHHIIWIIOB
nocTpoeHusi kieTku. OCHOBHbIE 4YacTH U
opraHounbl KJIeTku, ux (QyHkuu. Kierounas
(mma3maTtuyeckasi) memOpana. Kierounas crenka.
['mukokanukc. DYHKIUU KIETOYHOH MEMOpaHBbI.
DOHpouMTo3: (haronuTo3 W MUHOUKTO3. Perenmms.
[MuTorutazma: rHamoruia3Ma W OPTraHOUJIBI.

[utockenet. Knerounsiid neHTp. LlenTpronn

OcHOBHBIC BUObBI ACATCIBbHOCTH 06yqa}oumx05[

OrnpeneneHrne OCHOBOIONATAIOIIMX MOHSATUN: KJIETOYHAs CTEHKA, TNIMKOKAJIMKC,
SHAOLMTO3: (ParouuTo3 W MUHOLUTO3, SK30LUTO3, PElenius, THaloIuiazMa,
IIUTOCKEJIET, KJICTOUHBIN LIEHTP, IIEHTPUOJIH.

[IponykTuBHOE OOIIIEHWE W B3aUMOJICHCTBHE B TPOIIECCE COBMECTHOW y4eOHOMU
NEATeIbHOCTU C YYETOM TO3MIMN JPYTrUX YYaCTHUKOB JEATECIIBHOCTH TIPU
00CYXJICHUH CTPYKTYP KJICTKH U UX (DYHKITHA.

OBJ'I&I[CHI/IG MCTOJaMH HAay4YHOT'O IIO3HaHMHA, HCIIOJIb3yCMbIMH IIpu




OMOJIOTUYECKUX HCCIEAOBAHUSAX, B TIPOLIECCE BBIMOIHEHUS J1abopaTOpHOM
paboTtsl «HabmroaeHne miazMonnsa U AeTIa3MOIn3a B KJIETKaX KOXKHIIBI JIYKa.
Pa3zButre ymeHust 00bACHITH pe3yIbTaThl OMOJIOTMYECKUX IKCIIEPUMEHTOB.
Pa3BuTre mno3HABaTENbHOIO HWHTEpPECAa K HM3YYEHHIO OHOJIOTMH B MPOLECCE

HU3Yy4YCHUS JOIIOJIHUTCIIBHOTIO MaTcpuraia y‘—Ie6HI/IKa

Pu6ocombl. Slapo. Duaoniazmarudeckas cerb |1

OCHOBHBIE 4YacCTU U OPTraHOWJbl KIETKH, UX
byukiuu. Pudbocomsl. Aapo. AnepHas obosiouka.
Kapuomiasma. XpomatuH. Aapbiiku. ['MCTOHBIL.
Xpomocomel. Kapuotun. CtpoeHune U (QyHKIIUU
XPOMOCOM. DHJ0IUIa3MaTHYECKas CETh:
niepoxoBatas M TJajkas. XpPOMOCOMHBIH HaOoOp

KJIETKHU (KapUOTHII)

OcHOBHBIC BUBI ACATCIBHOCTH o6y11a101u14xc;l

OnpeneneHrne OCHOBOIIOJATAIOIMIUX MMOHATHH: sAepHas 000JI0YKa, KapHuoIljia3ma,
XPOMATHH, SAPBIIIKH, THCTOHBI, XPOMOCOMBI, KapUOTHI, JHJOIJIa3MaTHYECKas
CeTh: IIepoXoBaTas 1 TJIajikas, puOOCOMBI.

[IpoaykTuBHOE OOIIEHUE U B3aUMOJCHCTBHE B MPOLIECCE COBMECTHOM yueOHOMU
NEATECIbHOCTU C YYETOM TMO3MIMN JPYruX YYaCTHUKOB JEATECIIBHOCTH TIPHU
00CYXIEHUH CTPYKTYP KICTKU U UX (QYHKITHH.

Pa3BuTHe MO3HABATENBHOTO HHTEpECa K HW3YUYCHHIO OWMOJOTUM B TIpoliecce

HU3Yy4YCHUS JOITOJIHUTCIIBHOTO MaTCpHraia y‘—Ie6HI/IKa

Bakyoun. Kommiexc I'osibaxu. JIn3ocombl 1

OCHOBHBIE 4YacTH M OpPTraHOMIbI KIETKH, WX
byakuuu.  Kommiekc Tompmku.  JIM30cOMBL.
Bakyonu. TypropHoe paBiieHue. EauHCTBO

MEMOpaHHBIX CTPYKTYP KIETKU




OCHOBHBIC BUABI ACATCIIBHOCTHU 06y11a}01u14xc;1

OmnpeneneHrne OCHOBOIOJNATAIOMIMX IMOHATUM: KOMIUIEKC [ ONbIKU, JTH30COMBI,
BaKyOJIH, TYPTOPHOE IABJIECHUE.

[IponykTuBHOE OOIIEHHWE U B3aUMOJICHCTBHE B MPOLIECCE COBMECTHOM ydueOHOM
JNEATEIBHOCTH C YYE€TOM IMO3WLHMM JPYTUX YYaCTHHKOB JEATEIBHOCTH IIPU
00CYXJIEHUH CTPYKTYP KJIETKH U X (DYHKIIHI.

CamocrosiTenbHas WH()OPMAITMOHHO-TIO3HABATEIbHAS ACATEIBHOCTh C TEKCTOM
yueOHUKa, €€ aHallu3 U UHTEPIPETAIIHS.

CpaBHHUBaHUE U3y4aeMbIX OOBEKTOB.

OBnageHne  METOJAMHM  HAYYHOTO  [O3HAHUS,  HUCIOJb3YEMBIMU  IIPHU
OMOJIOTUYECKUX HCCIEAOBAHUSAX, B TIPOLIECCE BBIMOIHEHUS JabopaTOpHOM
pabothl «lIpuroroBienue, paccMaTpUBaHWE U OINKHCAHUE MUKPOIPENAPaTOB
KJIETOK PACTCHU.

Pa3BuTHe mMO3HABaTENBHOTO HWHTEpPEca K HM3YYCHHIO OWOJIOTMM B MPOIECCe

M3YUYCHHUS JOMOJHUTEILHOIO MaTepraia yueOHuKa

MuTOoXOHAPHH. IlnacTuambl. Opranouasi |1

aBukeHus1. KiierouHnblie BKIIOYEHUS

OCHOBHBIE 4YacCTH W OPraHOUIbl KIETKH, WX
byHKINN. MuUTOXOHIpUH. [Tmactupaer.

Opranouibl ABMOKEHUSI. KileTouHble BKIIFOYEHUS

OcCHOBHBIC BUObBI ACATCIBbHOCTH o6yqa}0m1/1xc;1

Omnpenenenre OCHOBOIOJIATAIONMINX TOHATHM, XapaKTePU3YIOIMIMX OCOOECHHOCTH
CTPOCHUS MMUTOXOHIPUM W TUIACTUJ. KPHUCTbI, MATPUKC, THJIAKOHWJbI, TPAHBI,
cTpoma.

OnpeneneHue MOHATHN: OPraHOU bl IBUKEHUS, KJIIETOUHbBIC BKIIFOUEHHUS.
[IpoaykTuBHOE OOIIEHUE U B3aMMOJCHCTBHUE B MPOIECCE COBMECTHON yueOHOM
JNEATEIbHOCTH C YYE€TOM TMO3ULMN JPYTMX YYaCTHHKOB JEATEIBHOCTH IIpU

00CYX/I€HHH KIETOYHBIX CTPYKTYP.




AprymeHTanus coOCTBEHHOTO MHEHMSI.

OBnageHue  METOAAMHM  HAyYHOIO  [O3HAHUS,  HUCHOJB3YEMBIMH  IPH
OMOJIOIrMYECKUX HCCIICOBaHMSIX, B IIPOLIECCE BBIMOJIHEHUA J1AOOPaTOPHON
paboTtsl «HabmroaeHne qBMKEHHS IUTOTUIa3Mbl Ha IPUMEPE JIHCTA AIIOACH.
Pa3Butre ymeHust 0OBbACHATH pe3yabTaThl OMOJIOTMYECKUX IKCIIEPUMEHTOB.
Pa3BuTHe NO3HABATENBPHOIO MHTEpPECa K H3YYEHHIO OHMOJOrMM B IpoLecce

HU3Yy4YCHUS JOIIOJIHUTCIIBHOTIO MaTcpuraia y‘—Ie6HI/IKa

OCo0eHHOCTH CTPOeHHS KJIETOK MPOKapuoTos |l

1 JYKapHOTOB

OcoOEHHOCTH CTPOEHUs KIETOK MPOKapHUOTOB U

sykapuoToB. Criopsl 6akTepuit

OcHOBHBIC BUBI ACATCIBHOCTH o6y11a101u14xc;l

Omnpenenenre OCHOBOIIOIATAIONINX OHITHI: TIPOKAPHUOTHI, dYKapPHUOTHI, CIIOPHI.
[IponykTuBHOE OOIIEHHWE W B3aUMOJICHCTBHE B MPOIIECCE COBMECTHOM ydueOHOM
NESATEIPHOCTH C YYETOM TO3WIMNA JIPYTUX YYACTHUKOB JESITEIBHOCTU TPHU
00CyXIeHHH 0COOCHHOCTEH CTPOCHHUS KJIETOK MPOKAPHUOTOB U DYKapPHOTOB.
CamocrosiTenbHas nH(}OpPMAITMOHHO-TTI03HABATEIbHAS NeSATEeITLHOCTD C
Pa3TMYHBIMA MUCTOYHUKAMHU MHGOPMAK 00 apXesx W MpaBujiax MpoQrIakTHKA
OakTepHaTbHBIX 3a00JIEBAHMM, €€ KPUTHUYECKAsI OIEHKA ¥ HHTEPITPETAITHSI.
dopmupoBaHHe COOCTBEHHOM IIO3UIMKM 110 OTHOIICHHIO K OHOJOTHYECKOM
nH(pOpMaIH, TIOJTydaeMOoi U3 Pa3HbIX HCTOYHUKOB.

OBnazgeHne  MeETOAAMH  HAyYHOTO  TO3HAHUS,  HUCIOJB3YEeMBIMH  TIPH
OMOJIOTUYECKUX HCCIACAOBAaHHUAX, B TIPOIECCE BBIMOTHEHUS J1ab0paTOpPHOM
paboTel «CpaBHEHHE CTPOCHHUSI KJIETOK pPAaCTEHUU, >KUBOTHBIX, TPUOOB U
OakTepuin.

Pa3BuTHe mMO3HABAaTENBHOTO HWHTEpPECa K M3YYCHHIO OWOJIOTMM B TPOIECCE

HU3Yy4YCHUS JOITOJIHUTCIIBHOTO MaTCpHraia yT—Ie6HI/IKa

O6o0maromuii ypok 1




OCHOBHBIC BUABI ACATCIIBHOCTHU 06y11a}01u14xc;1

CaMOCTOSITENBHBIN  KOHTPOJIb W KOPPEKIHs y4yeOHOW AEeSTETbHOCTH C
WCTIOJIb30BAHUEM BCEX BO3MOXKHBIX PECYPCOB ISl JTOCTHXKEHHUS IMOCTABICHHBIX
LeJIe U pean3aluy IJIaHOB AEATEIbHOCTH.

JleMOHCTpaIys HaBBIKOB MIO3HABATEIHLHON pedICKCHH.

[IpoaykTuBHOE OOIICHHE M B3aMMOJCHCTBHUE B IMPOIECCE COBMECTHON ydeOHOM
NEATeIbBHOCTY C Y4€TOM TO3ULMA APYrUX YYaCTHUKOB JICSITEIHLHOCTH.
JleMoHCTpalus BlaJIcHUS A3bIKOBBIMU CPEICTBAMM.

VYBepeHHOE TI0JIb30BaHHE OHOJIOTHYECKOM TEPMHHOJIOTHEH B  Mpejaesax

HN3y4YCHHOI'O MaTcpualia TCMbI

OOMeH BellecTB M MNpeBpalieHue 3Hepruu B|l

KJIETKE

KuzaenesreapHocth KieTku. OOMEH BELIECTB U
MpeBpalleHue YHEPTUM B KJeTKe. MeTabonmm3Mm:

aHa00JIM3M U KaTabOoJIM3M

OcCHOBHBIC BUObBI ACATCIBbHOCTH o6yqa}0m1/1xc;1

OnpeneneHre OCHOBOMOJIAralOIMX MOHATUNA: OOMEH BEIIECTB, YHEPreTUUYECKUI
0OMEH, IIJTACTHYECKHUI 0OMEH, METa00JIN3M.

[IponykTBHOE OOIIEHHWE U B3aUMOJEHCTBHE B MPOLIECCE COBMECTHON y4ueOHOM
NEATEIBbHOCTH C YYETOM NO3WLMKA JPYTrUX YYaCTHUKOB JIESTEIBHOCTU IPU
00CY>XIEHHH MPOIIECCOB KU3HEACATEIBHOCTH KIIETKH.

CamocrosiTenbHas H(}OPMallMOHHO-TIO3HABATEIbHAS NEeATEIbHOCTb C
Pa3TMYHBIME MCTOYHHKAMU WHGOpMAIM 00 0OMEHE BENIECTB W MPEBPAIICHUN
SHEPIUM B KIJETKAaX pa3IMYHbIX OPraHu3MOB, €€ KpUTHYECKas OIlEHKa U
WHTEpHpETaLHs.

®opMupoBaHUE COOCTBEHHOM TO3UIMU IO OTHOLIEHHUIO K OHOJOTrHYEeCKOU
uH(pOopMaIK, MOJy4aeMON U3 pPa3HbIX HCTOYHUKOB.

UcnonszoBanue cpencts UKT mist moaroroBku nHGOPMAIMOHHBIX COOOIICHUN U




MYJIbTUMEINA MPE3CHTALINM.
Pa3BuTre mno3HABaTENbHOIO HWHTEpPECAa K HM3YYEHHIO OHOJIOTMH B MPOLECCE

N3Yy4CHUS JOIIOJIHUTCIBHOTO MaTCpHalia yqe6HHKa

JHepreTuyecKnii 00MeH B KJIeTKe 1

OHEpreTu4eckuii M IUIaCTUYECKUH  OOMEH.
I'muxonus. Kinerounoe npixanue. Iuxn Kpebca.
JlprxaTenbHas 1CTIb. OKHuCIUTENBHOE

dbochopunupoanue. CnupToBOe OpOKEHUE

OcHOBHBIC BUBI ACATCIBHOCTH o6y11a101uﬂxc;1

OnpeneneHre OCHOBOMNOJAralOUIMX MOHATHI: TJIMKOJU3, KJIETOYHOE JbIXaHUE,
uuki KpeOca, apixaTenbHas 1elb, OKUCIUTEIbHOE (POCPOPUIUPOBAHKE.
[IponykTrBHOE OOIIEHHE U B3aUMOJICHCTBUE B IMPOLIECCE COBMECTHOW yueOHOM
NEATEIBbHOCTH C YYETOM TNO3UMLUUKA JIPYrUX YYaCTHUKOB JIESTEIbHOCTU MpHU
00CYXKJIEHUM OCOOEHHOCTEH HHEPreTMYECKOro OOMEHa B KIIETKax pa3iIMYHBIX
OpraHU3MOB.

CamocrogrenbHas MH(POPMAITMOHHO-TIO3HABATEIbHAS JESITENbHOCTD c
pa3IMYHBIMM  UCTOYHUKAMU HMHQOpMalMM, €€ KpUTHYeCKass OIeHKa U
MHTEpHpETaLns.

®opMupoBaHUE COOCTBEHHOM TO3UIMU IO OTHOLIEHHUIO K OHOJIOrHYEeCKOM
UH(pOpMaIUH, OJTy4aeMO U3 pa3HbIX HCTOUHUKOB.

Pa3BuTre mMo3HABaTENbHOIO HWHTEpPECa K M3YYEHHUIO OHOJIOTMM B MpPOLEcce

HU3Yy4YCHUS JOITOJIHUTCIIBHOTO MaTCpHraia yT—Ie6HI/IKa

Tunsl KjIeToYHOro nutranusa. Dorocunres u|l

XEMOCHHTE3

Tunsl KJIE€TOYHOrO mNHUTaHUSA. ABTOTPOPH U
reTepoTpodBbI. XEMOCHHTES. DOoTOCUHTES.

®otonu3 BoAsl. Ilukn KansBuna




OCHOBHBIC BUBI ACATCIIbHOCTHU O6y‘IaIOHlI/IXC}I

OnpeneneHre OCHOBOIOJATAOMIMX MMOHATUH: THUIBI KJIETOYHOTO MHUTaHUS,
aBTOTPO(PBI U reTepOTPO(bI, XEMOCUHTES, POTOCUHTES.

[IponykTrBHOE OOIIEHHE U B3aUMOJICHCTBUE B IPOLIECCE COBMECTHOW yueOHOM
NEATEIBHOCTH C YYETOM IO3UIMH JPYTUX YYAaCTHUKOB JESITEIBHOCTH IIpU
0OCY>KJI€HUH TUIIOB KJIETOYHOI'O TUTAHMUSL.

CamocTrosATenbHas MH(})OPMAIMOHHO-TT03HABATEIbHAS NEATEIIBHOCTD c
pa3IMYHBIMM HMCTOYHMKAMH HMH(pOpPMAIMM O I[polLeccax XEMOCHHTe3a U
(dorocuHTE3a, €€ KPUTHUECKAs OLIEHKA U MHTEPIPETALUs.

®opMupoBaHUE COOCTBEHHOW TNO3WMLMK MO OTHOIICHHIO K OHOJIOTrMYecKOi
UHpOpMaIUH, TOJIy4aeMON U3 pa3HbIX HCTOUHUKOB.

Pa3BuTHe NO3HABATENBHOIO MHTEpPECa K H3YYEHHIO OHMOJOrMM B IpoLEecce

M3YUYEHHUS JOMOJHUTEILHOIO MaTepraia yueOHuKa

ITnacTnyeckuii 00MeH: OMOCHUHTE3 0€JIKOB 1

I'en. Xpanenwe, mnepeaaya W  peanuzanus
HACNEJICTBEHHOM  uMHpoOpManMu B KJETKeE.
['enetnueckuii koa. Matpuunslii cuHTe3. CuHTE3

oexnka. [Tomcoma

OcCHOBHBIC BUObBI ACATCIBbHOCTH o6yqa}0m1/1xc;1

OnpeneneHue OCHOBOIOJATalOlIMX IMOHATHM: TEHETUYECKHM KOJ, KOJIOH,
AQHTUKOJIOH, TPAHCKPUIMIUS, CIUIAUCHHT, TPOMOTOpP, TEPMHUHATOP, TPAHCIISIIUS,
CTON-KOJIOH, MOJUCOMA.

[IponykTuBHOE OOIIEHNWE W B3aUMOJICHCTBHE B MPOIIECCE COBMECTHOM y4eOHOM
NEATeIbHOCTU C YYETOM TO3MIMN JPYTrUX YYaCTHUKOB JEATECIIBHOCTH TIPU
oOCyX/IeHHH OCOOCHHOCTEH TUIACTUYECKOro OOMeHa B KIIETKE Ha MpuMepe
OnocuHTEe3a OEJIKOB.

CamocrodrenbHas MH(pOpPMAITMOHHO-TIO3HABATEIbHAS JESITETbHOCTD c

pa3IMYHbBIMHU UCTOYHUKAMHA I/IHCI)OpMaI_II/II/I 0 MCXaHH3Max IICPCaaun U pCain3alnn




HacJIEICTBEHHOW HWH(pOpMaluMu B KIETKe, €€ KpPUTHYECKas OLEHKa U
MHTEPIIPETALHS.

®opmMHpOBaHUE COOCTBEHHON IMO3MLMM IO OTHOIIEHHIO K OMOJOrMYecKOn
uH(pOpMaLKH, MOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB.

Pemenne OMOIOTHUYECKUX 3a1ad, CBSI3aHHBIX C OIIpENEICHUEM
IIOCJIEIOBATEIIBHOCTH HYKJIEUHOBBIX KHUCJIOT M YCTAHOBJIICHHUEM COOTBETCTBUI
MEKly HEU U MTOCIEN0BATENBHOCTHIO AMUHOKHCIIOT B IIENTUJE.

Pa3BuTHe NO3HABATEIBLHOIO MHTEpPECAa K H3YYEHHIO OHOJOrMM B Ipolecce

HN3Yy4CHUS JOIIOJTHUTCIBbHOTI'O MaTCpHalia y‘-I€6HI/IKa

PeI‘yJIﬂ]_[HSI TPAHCKPUIINUMA N TpPaHCJAAIIUU B 1

KJIICTKE 1 OPraHm3me

Perynsuuss TpaHCKpUINILIMM UM TPAHCISLUHAU B
KJIeTKe W opranu3dme. ['eHomuka. BimsHue

HAapPKOI'CHHBIX BCUICCTB HA IIPOOCCCHI B KIICTKC

OcCHOBHBIC BUObBI ACATCIBbHOCTH o6yqa}0m1/1xc;1

OmnpeneneHre OCHOBOMOJATAIOUIMX TOHSTHI: OMNEPOH, CTPYKTYPHBIE TE€HBI,
IPOMOTOP, OIIEPaTOp, PENPECCOP.

[TocTpoeHre MeHTaNbHOW KapThl, OTPAXkAIOLIEH MOCIeA0BATEIbHOCTh MPOLECCOB
OnocuHTe3a OeiKa B KJIETKE U MEXaHU3MOB UX PETYJISALIHH.

[IponykTuBHOE OOIIIEHHWE W B3aUMOJICHCTBHE B MPOIIECCE COBMECTHOM y4eOHOM
NESATEIBbHOCTH C YYETOM TO3MUUNA JIPYTUX YYAaCTHUKOB JESTEIBHOCTU MpHU
0OCY>KJICHUH BIIMSHUS HAPKOTEHHBIX BEIIECTB Ha MPOIIECCHI B KIETKE.
CamocrodrenbHas nH(pOpMaIMOHHO-TIO3HABATEIbHAS JESITETbHOCTD c
pa3IMYHBIMM HCTOYHMKAMU HMHGOpMAIMK O peryisiuuu OuocuHTe3a Oenka B
KJIETKE, €€ KPUTUYECKAs OLIEHKA U MHTEPIIPETALIHS.

®opMupoBaHUE COOCTBEHHOM TO3UIMH MO OTHOLIEHHUIO K OHOJOTrHYEeCKOU
uH(pOpMalny, MOTy4aeMON U3 Pa3HbIX HICTOYHUKOB.

Pa3BuTne mno3HaBaTEILHOIO HHTCPECa K HUIYUCHHIO OMOJIOTUH B Imponeccce




HN3Y4YCHUA JOIIOJIHUTCIILHOIO MaT€puraia y‘IC6HI/IKa

lenenue kaerkn. Muro3 1

Knerounbrii 1ukin: wuHTepdaza u  JICJICHHE.
Amnonro3. Mwurto3, ero ¢as3el. buomornueckoe

3HAa4YCHHUEC MHUTO3a

OCHOBHBIC BUIBI ACATCIIBHOCTH 06yqa}01111/1xc;1

OnpeneneHre OCHOBONOJIATAIONIUX MOHITUI: MUTO3, )KU3HEHHBIM LIUKII KIIETKH,
unrepdasa, npodasa, meradasza, anadasza, renodasza, peayrIuKanus, XpoMaTHIbI,
LEHTPOMEpPA, BEPETEHO JEJICHMSI, AMUTO3, allONTO3.

[IponykTBHOE OOIIEHHWE W B3aUMOJEHCTBHE B MPOILIECCE COBMECTHOM Y4eOHOMU
NEATEIBbHOCTH C YYETOM TNO3UMUMKA JIPYTUX YYaCTHUKOB JIESTEIBHOCTU MpHU
00CYKJIEHH BOIIPOCOB MUTOTUYECKOTO JIEJICHUS KIETKU.

CamocrogrenbHas MH(POPMAIIMOHHO-TIO3HABATEIbHAS JESATENbHOCTD c
Pa3IMYHBIMU UCTOYHUKAMU MH(pOpMaluu 00 0COOEHHOCTAX KJIETOYHOIO LUKJIA Y
Pa3IMYHBIX OPraHU3MOB, €€ KPUTUYECKAsl OLIEHKA U MHTEPIPETALIHS.
®opMupoBaHUE COOCTBEHHOM TMO3UIMU IO OTHOLIEHHUIO K OHOJIOrMYEeCKOU
UH(pOpMaIUH, OIy4aeMO U3 pa3HbIX HCTOUHUKOB.

Pa3BuTre mMo3HABaTENbHOTO HWHTEpeca K HM3YYEHHIO OHOJIOTMM B MpOLECcCce

HU3Yy4YCHUS JOIIOJIHUTCIBHOTIO MaTCpHraia y‘le6HI/IKa

lenenue kiaerku. Meio3. I1os10BbI€ KiIeTKH 1

Meiio3, €ro MeEXaHM3M U  OHOJOTHYECKOE
3HAYCHHUE. Konsbroranus XpOMOCOM 51
KpoccuHroep. ComaTHUeCKHME H  TOJIOBBIC

KieTku. [ 'amerorenes

OcHOBHBIC BUAbBI ACATCIbHOCTH 06yqa}01unxc>1

Onpenenenue OCHOBOIIOJIATarIINX MMOHSTHH: MEHO03, KOHBIOT AL,

KpPOCCHUHI'OBCP, TIaMCTOICHEC3, CIIEPMATOICHC3, OOI'CHE3, (1)8,3131 rameTorcHesa:




pa3MHOXKEHHUs, pPOCTa, cO3peBaHus, (a3za (OPMUPOBAHMS, HAIPABUTEIbHBIC
TeNbLIA.

[locTpoeHne MEHTANBbHOW KapThl MOHATUH, OTpaXkarolled CYUIHOCTh MOJIOBOTO
Pa3MHOYXKEHHUS OPTraHu3MOB.

[IponykTrBHOE OOILIEHHWE W B3aUMOJECHCTBHE B MPOLIECCE COBMECTHOU y4ueOHOM
JESTEIBHOCTH € Y4€TOM HO3MIMM JPYrMX YYaCTHUKOB JESATEIBHOCTH IpU
00CYKIE€HIH BOIIPOCOB MEMOTUYECKOTO JEJICHUS KIIETKU.

OBnazeHue MeToJaMy HAYYHOTO IO3HAHUS B MPOLECCE CPABHUBAHUSA IPOLIECCOB
MHUTO3a U MeHo03a, MPOLECCOB OOPa30BaHMSI MYKCKHUX U JKEHCKHX MOJIOBBIX
KJIETOK Yy 4€JIOBEKA.

Pa3BuTHe NO3HABaTEIBbHOIrO MHTEpPECa K H3YYEHHIO OHOJOrMM B Ipolecce

M3YUYCHHUS JOMOJHUTEILHOIO MaTepraia yueOHuKa

O0o01maromuii ypoxk 1

OcHOBHBIC BUABI ACATCIBHOCTH 06yt1a10n11/1xc;1

CaMocCTOsITENbHBIA ~ KOHTPOJIb M KOPPEKUUs Y4eOHOW JAESITENbHOCTU C
HCIIOJIb30BAaHUEM BCEX BO3MOKHBIX PECYPCOB ISl TOCTHIKEHHMS IMOCTABJICHHBIX
LeJIeN ¥ PeaIN3alivy [UIAHOB eI TEIbHOCTH.

JleMOHCTpalys HaBBIKOB MO3HABATEIBHOUN pedIeKCHH.

[IponykTuBHOE OOIIIEHHWE W B3aUMOJICHCTBHE B TMPOIIECCE COBMECTHOM y4eOHOM
NEATEIbBHOCTH C  y4E€TOM MO3UMLMKM APYIMX YYaCTHUKOB JIESTEIBbHOCTH.
JleMoHcTpanus BlIaaeHUs A3bIKOBBIMHA CPEICTBAMMU.

YBepeHHOe TIOJb30BaHUE OWMOJOTHYECKONM TEPMHHOJOTHEW B  Mpejenax

VU3YYEHHON TEMBbI

10 buonorus 10-11
KJIACChI

4 |OpraHu3sMeHHbIIl yPOBEHb ['AOY AI1O
«AKazeMust

MuHIIpOCBENIEH
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Bcepoccuiickas
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OJIMMIIHaJa
MKOJIbHHUKOB

https://vos.olimp

lada.ru

MockoBckasa
oJIUMINAA
[IKOJILHUKOB

https://mos.olim

piada.ru

OprasnusMeHHbIH YPOBEHb: o0masn 1

XapaKTepucTuka. Pa3MHoOkeHHe OopranmsmoB

Opranu3MeHHbII YPOBEHB: oOmas
xapaktepuctuka. OcoOb. Ku3zHenesTenbHOCTh
opranu3Ma. OCHOBHBIE MPOLIECCHI, TPOUCXOISIIIHE
B opraHu3me. Pa3MHOXEHHE  OpraHu3MOB:
Oecrooe u monoBoe. 'amerwl. ['ammonagHBIN U
JTUTIITOUTHBIHN Ha0OPBI XPOMOCOM.
I'epmadpoauTel. 3HaueHHWE  pa3HbBIX  BHJIOB
pa3MHOXeHusa. Perymauus QyHKOui opraHusma,

romMeocras

OCHOBHBIE BUJIbI JICATEIIBHOCTH O0yJarOIIUXCs

CaMOCTOsATEIbHOE OIPEICICHHE 1IEIH YUYeOHOM IeATEIbHOCTH U COCTaBICHHE e
IUIaHA.

OnpeeneHre OCHOBOIOJIATAIONIMX TOHATHN: 0CO00b, O€CIoyioe U TOJ0BOE
pa3MHOXKEHHUE, TaIUIOWIHBIA W JUIJIOMIHBIA HAaOOpBI XPOMOCOM, TaMEThI,

CEMEHHUKH, SSMYHUKH, TepMadpPOIUTH3M.



https://vos.olimpiada.ru/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/
https://mos.olimpiada.ru/

[IpoaykTuBHOE OOIIICHHWE W B3aUMOJCHCTBHE B MPOIIECCE COBMECTHOM ydeOHOM
NEATEIBHOCTH C Y4ETOM TMO3ULMK JPYTHX YYAaCTHHUKOB JEATEIBHOCTH IPU
00CYXJIEHHH TPOIIECCOB KU3HEACATEIBHOCTA OPTaHU3MOB.

CamocrosiTenbHas MH()OPMAIMOHHO-TT03HABATEIbHAS NEATEIIBHOCTD c
pa3IMYHBIMM  UCTOYHUKaMU uHpOpMammu, e€ KpUTHYECKas OIeHKa U
UHTEpIIpETALUS.

dopMHpOBaHUE COOCTBEHHON TMO3MIMK TO OTHOIICHHWI0O K OHOJIOTHYECKON
uH(pOopMaIK, MOJy4aeMON U3 pa3HbIX UCTOYHUKOB. Pa3BUTHE MO3HABATEIHLHOTO
UHTEpeca K H3YYEHHIO OHOJIOTMHM B MpPOILECCE H3YyUEHUs JIONOJHUTEIBHOTO

Marepuana yueOHHKa

Pa3BuTHe M0J10BBIX KJIeTOK. OnjiogorBopenue |1

[TonmoBble kieTku. Pa3BuTHe NOJNOBBIX KIETOK.
['amerorenes: OOTEHE3, CIIEpPMATOT€HES.
Hanpasurensuble Tenpua. IlomoBoi mporecc.
OnnonoTBOpEHHE: HApY)KHOE€ W BHYTPEHHEE.

Akpocoma. 3urora

OcHOBHBIC BUIBI ACATCIbHOCTH O6yLIaIOH_[I/IXC$I

OnpeneneHre  OCHOBOIOJATAIOUIMX  MOHSATUH:  TaMETOreHe3,  OOTrEHES,
CIIEpMAaTOreHe3, HallpaBUTENIbHbIE  TENbLA, HApPYXKHOE  OIUIOJOTBOPEHHE,
BHYTPEHHEE OIUIOJJOTBOPEHHE, aKPOCOMa, 3UTOTA.

[IponykTBHOE OOIIEHHWE U B3aUMOJEHCTBHE B MPOLIECCE COBMECTHOW y4ueOHOM
NEATENBbHOCTH C YYETOM IMO3WLMNA JPYTrUX YYAaCTHUKOB JAESATENBHOCTH IpHU
00CYKIEHUH U3y4aeMOro MaTepuara.

Pa3BuTHe NO3HABATENBHOIO MHTEpPECAa K M3YYEHHIO OHMOJOrMM B IIpoLecce

HU3Yy4YCHUS JOITOJIHUTCIIBHOTO MaTCpHraia yT—Ie6HI/IKa

NupuBuayajbHoe  pa3BUTHE  OPraHu3MoB. |l

Buorenernueckui 3aKoH

NHnuBuayansHOe pasBuTHE opraHusma




(oHTOTEHE3). [Tepuoms OHTOTEHE3a.
OMOpHUOHAIBHOE  pa3BUTHE. 3apoabIlIeBbIe
muctku. [locTamOpHoHanbHOE pa3BuTHE. TUIBI
OHTOreHe3a. buorenetnueckuil 3akoH. [IpuunHbI
HapyLIeHUN pa3BUTHUAL. PenponykrusHoe
3I0POBBE; TOCIEACTBUS  BIWSHHS  AJIKOTOJIA,
HAKOTMHA,  HApKOTMYECKMX  BEHIECTB  HA
IMOpPHOHAIIBHOE Pa3BUTHUE yenoBeKa. JKu3HEeHHbIE

IMHUKJIBI PAa3HbIX I'PYIIII OPraHU3MOB

OcCHOBHBIC BUObI ACATCIbHOCTH o6yqa}om1/1xcsl

OnpeneneHre  OCHOBOINOJArarOLUX  NOHSTUWA:  OHTOTE€HE3,  (PUIIOTEHE3,
SMOpPUOHANIBHBIM ~ MEPUOJ,  MOCTAIMOPUOHANBHBIA  TMEpUOJ,  ApoOJIeHHE,
Oslacromepsl, OnacTyna, ractpysia, SKToAepMa, IHToAepMa, Me30JIepMa, HelpyJa,
HEpBHasl TpyOKa, OMOr€HETUYECKUI 3aKOH.

[IponykTBHOE OOIIEHHWE U B3aUMOJEHCTBHE B MPOLIECCE COBMECTHON y4ueOHOM
NEATENBbHOCTH C YYETOM NO3MUUNA JPYTrUX YYaCTHUKOB JIEATEIBHOCTH IpHU
OOCYXKJI€HUM OCOOCHHOCTEH WHAMBUAYAIbHOIO Ppa3BUTHUS Yy PAa3HbIX TPy
OpPraHU3MOB.

CamocrosTensHas MH(}OPMallMOHHO-TIO3HABATEJIbHAS NEATEIbHOCTD C
pa3IMYHBIMU UCTOYHUKAMU MH(GOpPMALUKA O KU3HEHHBIX IHMKJIAX Pa3HbIX TPYII
OpraHU3MOB, €€ KpUTUYECKas OLEHKA U UHTEPIpETAIIHS.

dopMupoBaHUE COOCTBEHHOW TIO3UIIMK TIO OTHOIIEHHUIO K OWOJOTHYECKOU
uH(pOopMaIK, MOTy4aeMO U3 pa3HbIX HCTOYHUKOB.

Ucnons3oBanne cpencts KT nms moncka yueOHOM nH(DOpMAIUK U TOATOTOBKHU
MyJIbTUMEINA NPE3CHTALIIA.

Pa3BuTre mMo3HaBaTENBHOTO HWHTEpPEca K M3Y4YEHHI0 OMOJIOTrMUM B TIpolecce

HU3Yy4YCHUS JOITOJIHUTCIIBHOTO MaTCpHraia yT—Ie6HI/IKa

3aKOHOMEPHOCTH HACJeA0BAHUS TPU3HAKOB. |1

MoHoru0puaHoe cKpeluBaHue




HacnencrBeHHOCT M HM3MEHUMBOCTL. | 'eHeTHKa
Kak Hayka. Meroapl reHeTuku. ['eHeTtmueckas
TEPMUHOJIOTUS U CHUMBOJIHKA. 3aKOHBI
HacnencteeHHocT . Mennensa. XpomocoMHas
Teopusi HacieACTBeHHOCTH. OrnpejeneHue moJa.

CHCHJIGHHOG C I10JIOM HaCJICAOBAaHHC

OcHOBHBIC BUObBI ACATCIBbHOCTH o6yqa101unxca

OnpeneneHue OCHOBOMOJIATAIONIMX TMOHATHN: T€H, TE€HETHWKa, TUOpUAu3aIus,
yucTas JUHUA, TeHOTHMN, (HEHOTHI, reHO(OH, MOHOTHOPHIHOE CKpEIIUBaHUE,
JTOMHUHAHTHOCTb, PEIIECCUBHOCTD, PACIICIUICHUE, 3aKOH YHCTOTHI TaMeT.
[IpoaykTuBHOE OOIICHUE M B3aMMOJCHCTBHE B IMPOIIECCE COBMECTHOM yueOHOM
NEATCIBHOCTH C YYETOM TIO3MIMK JPYTrUX YYaCTHUKOB JEATECIIBHOCTH IIPH
00CYXICHIH 3aKOHOMEPHOCTEH HACTIETOBAHMS TIPU3HAKOB.

Pemenne  Ouosornmueckux  (TEHETHMYECKHUX) 3ajJad Ha  MOHOTHOpHIHOE
CKpeIIuBaHue.

Pa3BuTHe MO3HABAaTENIBHOTO HHTEpeca K H3YYCHHIO OWMOJOTMM B IIpoIiecce

N3Yy4CHUS JOIIOJIHUTCIBbHOI'O MaTCpHalia y‘-Ie6HI/IKa

Henonnoe paomunupoBanue. I'enorunm wm|l

(eHoTHN. AHATM3UPYOILIEe CKPELIMBAHUE

Hemnonnoe nomuaupoBanue. ['eHoTun u heHOTHII.

AHaIM3MpyOLIee CKPEIMBAHNAE

OcHOBHBIC BUABI ACATCIbHOCTH 06yqa}01unxc>1

OnpeneneHue OCHOBOIOJATalOlIMX MOHATHM: HEMOJIHOE JIOMHHUPOBAHUE,
aHAIM3UPYIOIIEE CKPEIIMBAHKE.

[IponykTuBHOE OOIIEHWE W B3aUMOJICHCTBHE B MPOIIECCE COBMECTHOM y4eOHOM
NEATeIbHOCTU C YYETOM TO3MIMN JPYruX YYaCTHUKOB JEATECIIBHOCTH TIPU
00CYX/IeHHH 3aKOHOMEPHOCTEN HACJIEI0BAHMS PU3HAKOB.

Pemenne Ouonormdyeckux  (TEHETHYECKWMX) 3aJad HA  MOHOTHOPHIHOE




CKpelIMBaHuUE.
Pa3BuTHe mO3HABaTENbHOTO HMHTEpPEcCa K M3YYCHHIO OHOJOTMH B Ipolecce

N3Yy4CHUS JOIIOJIHUTCIBHOTO MaTCpHalia yqe6HHKa

Jurudpuanoe CKpeluBaHue. 3akon |1

HE3AaBUCUMOI'0 HACJICAOBaAHUA IIPU3HAKOB

JurubpuaHoe CKpEILUBaHUE. 3aKkoH
HE3aBUCUMOTO HACJICJOBAHUS IIPU3HAKOB.
OrpanuyeHuss JOEUCTBHS 3aKOHOB  Menpens.

Y ci10BUS BBIIIOJIHEHUS 3aKOHOB MGHIIGJIH

OcHOBHBIE BUObBI ACATCIBbHOCTH o6yqa}01u1/1xcsl

OnpeneneHre OCHOBONOJIATAIOIIMX MOHATUN: JAUTMOPUIHOE CKpElIUBaHUE,
pem€Tka [IeHHeTa, He3aBUCUMOE HACIIEJOBaHUE.

[IponykTBHOE OOIIEHHWE W B3aUMOJEHCTBHE B MPOLIECCE COBMECTHOM y4yeOHOMU
NEATEIBbHOCTH C YYETOM NO3WLHUN JPYTUX YYaCTHUKOB JIESATEIBHOCTU IIPU
00CYKJIEHIH 3aKOHOMEPHOCTEHN HAacleA0BaHUs TPU3HAKOB.

Pemenue 6uosornyeckux (reHETUYECKUX ) 3a/1a4 Ha TUTUOPUIHOE CKPEIMBAHUE.
Pa3BuTHe mO3HABaTENbHOrO HMHTEpEca K M3YYEHUIO OHOJIOTMH B Mpoliecce

M3YUYCHHUS JOMOJHUTEILHOIO MaTepraia yueOHuKa

XpomocoMHasi Teopusi HaCJeACTBEHHOCTH. |1
3akoH Mopranua. I'eneruka 1moJia.

Hac.ne)mBaHne, CICIVICHHOC C IT0JIOM

3akoH Moprana. Kpoccunrosep. XpomocoMHas
TEOpHsl HACIEACTBEHHOCTH. ['eHeTMka moJa.
Kapuotun. Hacnenosanue, ClIENJIEHHOE C TIOJIOM.
HacnenctBennbie 3a0oseBaHMs 4YelOBEKa U HX
npeaynpexieHue. DTHUECKUE acleKThl B 00JacTH

MCI[I/II_II/IHCKOI\/’I T'CHCTUKHU




OCHOBHBIC BUABI ACATCIIBHOCTHU 06y11a}01u14xc;1

OmnpeneneHre OCHOBOIOJIATAOIMIMX MOHATUM: CLHEIJIEHHOE HaclleJOBaHUE, 3aKOH
Moprana, nepekpéct (KpOCCHHIOBEpP), XPOMOCOMHAsl TEOPUSI HACIIEACTBEHHOCTH,
ayTOCOMBI, ITIOJIOBBIE XPOMOCOMBI, I'€TEpPO- M TOMOTIaMETHBIA IOJI, NPU3HAKH,
CIICTJIEHHBIE C TIOJIOM, TeMODUIIHS, JaTbTOHU3M.

[IponykTrBHOE OOIIEHHE M B3aUMOJICHCTBUE B IMPOLIECCE COBMECTHOW yueOHOMH
NEATENBHOCTH C YYETOM NO3WLUKA JIPYTUX YYAaCTHUKOB JESITEIBHOCTU IpHU
00CY>KJIEHMM BOIPOCOB HCCIIEIOBAaHUI HacleJOBaHMs MPU3HAKOB Yy YeJIOBEKa U
ATUYECKUX aCIEKTOB B 00JIACTH MEIUIIMHCKON T€HETHKH.

CamocrogrenbHas MH(POPMAITMOHHO-TIO3HABATEIbHAS JESATENbHOCTD c
pa3IMYHBIMM HMCTOYHMKAMU HH(GOpMalKMU, B TOM YHCIE C HCIOJIb30BAHUEM
cpeactB UKT, e€ kputnueckas OLEHKA U UHTEPIIPETALINS.

®opMupoBaHUE COOCTBEHHOM TO3UIMU IO OTHOLIEHHUIO K OHOJOrHYEeCcKOM
UH(pOpMaIUH, TOJIy4aeMON U3 pa3HbIX HCTOUHUKOB.

Pemienne Owuosiornyeckux (T€HETUYECKUX) 3a7ad C Y4€TOM CIEIJIECHHOIO
HACJIEI0BAaHUS U KPOCCUHIOBEPA.

Pa3BuTHe NO3HABaTENBbHOTO MHTEpPECa K H3YYEHHIO OHOJOrMM B Ipolecce

M3YUYCHHUS JOMOJHUTEILHOIO MaTepraia yueOHuKa

3aKOHOMEPHOCTH U3MEHYNBOCTH 1
3aKOHOMEPHOCTHU U3MEHYUBOCTH.
Henaciencrsennas N3MEHYNBOCTD.
HacnenctBennas U3MEHYHBOCTb.
MonudukanronHas U3MCHYHBOCTb.
Moaudukanuu. Hopwma peaKLnH.

KoMOuHainmonHass ©3MEHYUBOCTh. MyTaImoHHas

U3MEHYUBOCTb. Myrauuu: I'CHHBIEC,
XPOMOCOMHBIE, T'€HOMHBIE. Jenemus.
Hyrumikanust. Ionumnonausi. MyTrareHsnsie

daktopel. Myranuonnas teopus. ['eHoTunm wu




cpeaa. MYTaFCHBI, HX BJIMAHHUC Ha OPpraHHU3MbI

OcHOBHBIC BUObBI ACATCIBbHOCTH o6yqa101unxca

Omnpenenenre 0CHOBOIOJIATAIOIMIMX MOHATHI: MOAU(PUKALMOHHASI ©3MEHYUBOCTD,
MoM(UKAMK, HOPMA pPEeaKIMK, KOMOMHAIIMOHHAs U3MEHYUBOCTh, MyTallUOHHAs
W3MEHYMBOCTb, MYyTalHUH (TE€HHBIE, XPOMOCOMHBIE, TE€HOMHBIE), JeJIelus,
OYTUIMKALUs, MOJUIUIONANSA, MyTareHHble (aKTOpbl, MYTAlMOHHAs TEOPUS.
[IponykTrBHOE OOILIEHHWE W B3aUMOJECHCTBHE B MPOLIECCE COBMECTHON y4ueOHOM
NEATEIBHOCTH C YYETOM IIO3MIMN JPYTUX YYaCTHUKOB [EATEIIBHOCTH IIPU
00CYKII€HIH 3aKOHOMEPHOCTEH N3MEHYMBOCTH OPTaHNU3MOB.

CamocrogrenbHas MH(POPMAIIMOHHO-TIO3HABATEIbHAS JESATENbHOCTD c
pa3IMYHBIMM MCTOYHUKAMHM MH()OpPMALMU O BIMSIHUM MyTareHHbIX ()akTOpOB Ha
OpraHU3MBbI, €€ KpUTHYECKas OLIEHKA U UHTEpIIpETaLs.

@opMupoBaHUE COOCTBEHHOM NO3MLMNA 1O OTHOLICHHUIO K OHOJIOTMYECKOn
UHpOpMaIUH, TOIYy4aeMON U3 pa3HbIX HCTOUHUKOB.

Ncnonp3oBanne cpencts UKT B pemieHnrn KOrHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHMU3aLlMOHHBIX 33/]1a4, CBA3aHHbBIX C U3YYECHUEM U3MEHUYUBOCTH OPTraHU3MOB.
Pa3BuTHe MNO3HABAaTENBbHOTO MHTEpEca K H3YYEHHIO OHOJOTMM B Ipolecce

M3YUYCHHUS JOMOJHUTEILHOIO MaTepraia yueOHuKa

OcHOBHBIE MeETOIBbI CeJIeKUMU pacTeHwii, |1
JKMBOTHBIX " MHKPOOPIraHU3MOB.

BuorexHosiorus

JlomecTukanusi U celaeKkuus. MeToabl CeJIEKIHH.
Knerounas wHxeHepusa. ['eHHass WHXeHepus.
buoTtexHonorus, e€ HanpaBiIeHUs U MEPCIEKTUBBI

pasButHs. buobe3omacHocTh

OCHOBHBIE BUJIbI JICATEIIBHOCTH O0yJarOIIUXCS

OnpeneneHre OCHOBOIOJIATAIOIINX MOHSITUI: CEJIEKIUs, COPT, MOpOJa, IITamMM,

OMOTEXHOJIOTHS, MyTareHe3, KJIETOYHAs WHXXEHEPHs, TEHHAs WHKEHEpHs,




reTepo3uc, HWHOPUIUHI, OHOryMycC, KyJIbTypa TKaHEW, KJIOHHMPOBAaHHUE,
CUHTETUYECKUE OPTaHU3MBbl, TPAHCTE€HHBIE OPTaHU3MBbI, 0M00E30MaCHOCTb.
[IponykTrBHOE OOIIEHHE M B3aUMOJICHCTBUE B IPOLIECCE COBMECTHOW yueOHOM
NEATENBHOCTH C YYETOM NO3WMLUUKA JIPYTUX YYaCTHUKOB JIESTEIBHOCTU MPHU
oOcy>xaeHIH MpoOeM OMOTEXHOJIOTHH, €€ IEPCIIEKTUB U ATUYECKUX HOPM.
CamocrosTensHas MH(OPMallMOHHO-TIO3HABATEIbHAS NEATEIbHOCTD C
pa3IMYHBIMH ~ UCTOYHMKAMU HWHQPOpMAllMd O METoJaX CeNeKIUd U O
HalpaBJICHUSX pa3BUTUS OMOTEXHOJIOTMM, €€ KpUTUYECKass OLEHKa U
UHTEPIPETALNS.

®opMupoBaHUE COOCTBEHHOM NO3WMLUU IO OTHOIICHHIO K OHOJOTMYECKON
UHpOpMaIUy, MOIy4aeMOM U3 pa3HbIX UCTOUYHUKOB. Pa3BUTHE NO3HABATEILHOTO
MHTEpECa K M3YYEHUIO OMOJIOTMM B IIPOLECCE H3YYEHHs JAONOJHUTEIBHOIO

MaTepuaiia yueOHuKa

O6o0maromuii ypok 1

OcHOBHBIC BUObBI ACATCIBbHOCTH o6yqa}0m1/1xc;1

CaMocTOSITENbHBIA ~ KOHTPOJIb M KOPPEKUUs Y4yeOHOM AESTENbHOCTU C
UCIIOJIb30BAHUEM BCEX BO3MOXHBIX PECYPCOB Ul JOCTHUKEHUS ITOCTABIICHHBIX
LEJIEH U peau3aluu IIaHOB AEATEIbHOCTH.

JleMoHCTpalus HaBBIKOB MO3HABATEIHLHOUN pedIeKCHH.

[IponykTuBHOE OOIIEHHWE W B3aUMOJICHCTBHE B MPOIIECCE COBMECTHOM y4ueOHOM
NEATEIBHOCTH C  y4E€TOM TMO3WLHMM JAPYTMX YYaCTHUKOB JIESTEIBHOCTH.
JleMoHcTpanys BiaaeHus A3bIKOBBIMUA CPEICTBAMMU.

YBepeHHOE TO0JIb30BaHME OMOJOTMYECKON TEpPMHUHOJOTMEH B  Mpeienax

VU3YYEHHON TEMBI
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[onynsuMOHHO-BMI0BOH  ypoBeHb: o00mas|l

XapaKTepucTuka. BI/I)IBI H mMonyJasinuu

Ilonsarue 0 BU/IE. Kpurepun BUJIA.
[TonmynsimmonHas crpykrypa Buzaa. [lomymnsowms.
IToka3arenu MOIYJISILIUHM. I'eneTnueckas

CTpYyKTYypa nomysaiuu. CBoWCTBA MOMYJIAIUN

OCHOBHBIC BUAbBI ACATCIBbHOCTHU o6yqa}omnxc;1

CamocTosTeIbHOE OIpe/eeHre 1eIu Y4eOHON e TeTbHOCTH U COCTaBJICHUE €€
maHa. OnpeesneHrue 0OCHOBOMNOJIAralonuX MOHATHM: BU, KPUTEPUHU BUA, apeall,
MOMYJISALMSA, POXKIAEMOCTb, CMEPTHOCTh, MOKA3aTENIW CTPYKTYPHI TMOMYJIAIUH,
MJIOTHOCTb, YUCJICHHOCTb.

[IpoaykTuBHOE OOIIEHUE U B3aMMOJCHCTBHUE B MPOIECCE COBMECTHOM yueOHOM
JNEATEIbHOCTH C YY€TOM TMO3ULMN JPYTMX YYaCTHHKOB JEATEIBHOCTH IIPU
00CY)XICHUH COBPEMEHHBIX TMPEJCTABICHUN O BHUJEC U €r0 MOMYJSIIMOHHOU
CTPYKTYpE.

OBnajseHre  METOJlaMM  HAy4YHOTO  TO3HAHUS,  HUCHOJIB3YyEMBIMU  TIPHU

OMOJIOTUYECKUX HCCIEAOBAHUAX, B TIPOILIECCE BBIMOIHEHUS JabopaTOpHOM
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paboThl «BpIsBIEHHE NPUCIOCOOIEHUM OPraHU3MOB K BIIMSHUIO Pa3IUYHbIX
AKOJIOTHYECKUX (PAKTOPOBY.
Pa3BuTHe NO3HABATEIBPHOIO MHTEpPECa K H3YYEHHIO OHOJOrMM B Ipolecce

HU3Yy4YCHUS JOITOJIHUTCIBbHOTO MAaTCpHraIa y‘—Ie6HI/IKa

Pa3BurHe 3BOJTIOIMOHHBLIX HeH 1

Pa3BuTHEe HBONIOIMOHHBIX HJAEH, SBOIIOIMOHHAS
teopusi Yapinza Jlapsuna. CuHTETHUYECKAsT TEOPUSI
sBomonuu. llomynsiumss —  3;meMeHTapHas
eauHuna »BoonMU. CBHUIIETENBCTBA IBOJIOLHAH

YKUBOW NPUPOABI

OcHOBHBIC BUBI ACATCIBHOCTH 06yt1a10n11/1xc;1

OrnpeneneHrue OCHOBOIOJATAIOMIUX IOHATHI: 3BOJIOLUSA, TEOPHUS 3BOJIIOIUHU
JlapBuHa, JBWXKYIIME CHJIBl  JBOJIONMU  (M3MEHUYMBOCTH, Oopnba 3a
CYILIECTBOBAHKE, €CTECTBEHHBIA OTOOP), CHHTETUYECKAsI TEOPUSI BOJIOLIUH.
[IponykTuBHOE OOIIEHHWE W B3aUMOJICHCTBUE B IMPOIIECCE COBMECTHON Yy4eOHOMU
NEATEeIbHOCTU C YYETOM TO3MIMN JPYTrUX YYaCTHUKOB [EATECIIBHOCTH TIPU
00CYXICHUM OCHOBHBIX TIOJIO)KCHHI 3BoOMOIMOHHON Teopun Y. JlapBuHa u
MOJIOKEHUN CUHTETUYECKON TEOPUH IBOJIIOLIHH.

CamocrodrenbHas MH(pOpPMAIIMOHHO-TIO3HABATEIbHAS JESITETbHOCTh c
Pa3TUYHBIMM UCTOYHUKAMHU MH(OpPMAIMU O Pa3BUTHH IBOJIOIMOHHBIX WJEH, €€
KPUTHYECKasl OLICHKA U UHTEPIIpETaIlUsl.

dopMupoBaHuE COOCTBEHHOW TIO3UIMM TIO OTHOIIEHUIO K OWOJOTHYECKOU
uHopMaIm, nojryqaeMoi U3 pa3HbIX HCTOYHUKOB.

Ucnonb3oBanue cpeactB UKT B perieHnd KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3aJ]lay, CBA3aHHbIX C M3ydeHueM JnmyHocTu Y. [[apBHHa Kak
YYEHOT O-UCCIIEIOBATEIS.

Pa3BuTre mMoO3HABaTENHHOTO WHTEpPECAa K M3YYCHHIO OWOJIOTHH B TPOIECCE

HU3Yy4YCHUS JOIIOJIHUTCIIBHOTO MaTCpHraia yT—Ie6HI/IKa




I[BI/I)KyIIII/Ie CHJIbI 3BOJIOINHH, UX BJINSAHHC HA 1

reHo(poHa nomy iU

JBwxkyne cuibl  (GakTOpbl) HBOJIOLMHM, UX

BJIIMSIHHUC Ha FCHO(i)OH,ZI MMOIIYJIAINH

OcHOBHBIC BUObBI ACATCIbHOCTH o6yqa101unxca

OnpeneneHre  OCHOBONOJIATAIOIIMX — TOHATUN:  3JEMEHTapHble  (HAKTOPbI
HBOJIIOLIMK: MYTALMOHHBIM MpoOIecC, MOMYJSLUUOHHBIE BOJIHBI, JAped( T'€HOB,
M30JIALMS.

[IponykTrBHOE OOIIEHHE U B3aUMOJICHCTBUE B IMPOLIECCE COBMECTHOW yueOHOM
NEATEIBHOCTH C YYETOM TNO3UMUUNA JIPYTUX YYaCTHUKOB JIESTEIIBHOCTU MpHU
OOCY>KJIEHUM COBPEMEHHBIX MpPEJICTaBICHUNA O IBMXKYHIMX cuiax (dakTopax)
JBOJIIOLIUH.

CamocTosTenbHas MH(}OpMaIMOHHO-TI03HABATEIbHAS NEATEIBHOCTD c
pa3IMYHBIMM HCTOYHUKAMU HHQOpMAnMK 00 HBOJIOLMOHHBIX (hakTOpax, €€
KPUTHUYECKAs OLIEHKA U UHTEPIPETALIMSL.

®opMupoBaHUE COOCTBEHHOM TO3UIMU IO OTHOLIEHHUIO K OHOJOrHYECKOM
UH(pOpMaIUH, OTy4aeMO U3 pa3HbIX HCTOUHUKOB.

Pemienue 6uosornyeckux 3ajad Ha MpUMeEHeHne 3akoHa Xapau—Baiinoepra.
Pa3BuTHe NO3HABaTENBbHOTO MHTEpPEca K H3YYEHHIO OHOJOrMM B Ipolecce

N3Yy4CHUS JOIIOJIHUTCIBHOI'O MaTCpHalia y‘-Ie6HI/IKa

EcrecTBeHHblil 0TOOp Kak paxTop 3BoTonMN |1

EctecTBeHHbIil 0TO0p — Hamnpasmstomuid hakTop
sBOMIOIMU. DOpPMBI  €CTECTBEHHOTO  OTOOpa:

JBIDKYIIWNA, CTAOUITM3UPYIOIINN U pa3phIBAIOIINI

(IM3pyNTUBHBIN). N3menenus reHooH/1a,
BBI3BIBAEMbIC €CTEeCTBEHHBIM 0TOOPOM.
Ananraruu Kak pe3yabTar NeNCTBUS

€CTECTBEHHOTO 0TOOpa




OCHOBHBIC BUABI ACATCIIBHOCTHU 06y11a}01u14xc;1

Omnpenenenre OCHOBOIONATAIONIMX MOHATUN: (OPMBI €CTECTBEHHOTO OTOOpa:
JBIDKYITUN, CTAOUTU3UPYIOIIUUHN, TU3PYITUBHBIN (pa3pbIBAIOIIU).
[IponykTuBHOE OOIIEHHWE U B3aUMOJICHCTBHE B MPOLIECCE COBMECTHOM ydueOHOM
JNEATEIBHOCTH C YYE€TOM IMO3WLHMM JPYTUX YYaCTHHKOB JEATEIBHOCTH IIPU
00CYX/ICHUH BJIMSIHUS €CTECTBEHHOTO 0TOOpa Ha reHO(POHT MOMYJISIUH.
Pa3BuTre mno3HaBaTENBHOrO HWHTEpPECA K HM3Y4YEHUIO OHOJOrMM B IpoLecce

HN3Yy4CHUS JOIIOJTHUTCIBbHOI'O MaTCpHalia y‘-I€6HI/IKa

MHuUKpPO3BOJIIOIHS U MAKPOIBOJIIOUSA 1

MukposBosronus u MAaKpO3BOJIFOLIUS.

HaHpaBHCHI/I}I 9BOJIIOIIUHA

OcHOBHBIC BUJBI ACATCIBHOCTH O6yllaIOHlI/IXCH

Omnpenenenre 0CHOBOMONATAIOIINX IMOHATHI: MaKPOIBOIIOIHSI, MUKPOIBOJIIOIHS,
IUBEPIeHIIMsI, PENPOAYKTUBHAS M30JsLUA, BUI00OOpa3oBaHue (reorpaduyeckoe,
HKOJIOTMYECKOE ), KOHBEPTeHIHSI.

[IponykTBHOE OOIIEHWE W B3aUMOJEHCTBHUE B MPOLIECCE COBMECTHOM Yy4yeOHOMU
JESTeIbHOCTH € Y4€TOM MO3MIMM JPYrMX YYaCTHUKOB JESTENbHOCTH IpU
00CY>KJIEHUH TPOIIECCOB MaKPO- ¥ MHUKPOIBOJOIIHH.

CamocTrosTensHas MH(}OpPMAIMOHHO-TI03HABATEIbHAS NEATEIIbHOCTD Cc
pa3IMYHBIMK HUCTOYHUKAMU HHpopManuu o ¢dopmax BUIA00O0pa3oBaHuUs, €€
KPUTHUYECKAst OI[CHKA ¥ MHTEPIPETAITHS.

dopMupoBaHuE COOCTBEHHOW TIO3UIIMK TIO OTHOIIEHHUIO K OWOJOTHYECKOU
uH(pOpMaLnH, MOTy4aeMON U3 Pa3HbIX UICTOYHHUKOB.

Pa3BuTHe moO3HABaTENBbHOTO WHTEpPECa K H3YYCHHIO OHOJOTHMH B Ipoliecce

HU3Yy4YCHUS JOITOJIHUTCIIBHOTO MaTCpHraia yT—Ie6HI/IKa

HanpagJjieHus1 3BOJIIOIUA 1

HampaBneHuss MakposBOMIONUHU: OUOJIOTHYECKUE




nporpecc u  perpecc. Ilytm  nocTmxeHuUs
OMOJIOTHYECKOTO nporpecca: apomop¢o3,

UIoaanTalus, 1ereHeparus

OCHOBHBIC BUIBI ACATCIbHOCTH O6yanOHIHXCH

OnpeneneHre  OCHOBOIOJIATAOIIMX — TOHSATHWA:  HANpaBi€HUS  HBOJIIOLMU:
OMOJIOTUYECKUI nporpecc, OMOJOTUYECKUIA perpecc, apoMopdo3,
UMO0AIANITALINS, IETeHEPALIHSL.

[IponykTBHOE OOIIEHHWE W B3aUMOJEHCTBHE B MPOLIECCE COBMECTHON yueOHOM
NEATEIBHOCTH C YYETOM NO3WLUNA JPYTMX YYaCTHUKOB JIESATEIBHOCTU IIPU
00CYXJIEHUH HAPABICHUN SBOJIOINY.

CamocrosTensHas UH(OPMaLlMOHHO-TIO3HABATEIbHAS NEATEIbHOCTD C
pPa3IMYHBIMM HCTOYHMKAMH HH(POpPMAIMM O JI0Ka3aTeIbCTBaX SBOJIIOIHUH, €€
KPUTHUYECKAs OLIEHKA U UHTEPIPETALIHS.

®opmMHpoBaHUE COOCTBEHHOM MO3MLMK IO OTHOIIEHUIO K OHOJOrMYecKON
nH(popMauu, NoJy4aeMOl U3 pa3HbIX HCTOUYHUKOB.

Ucnons3zoBanue cpencts UKT B pemieHnr KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 33J/1a4, CBS3aHHBIX C HM3YYCHUEM OCHOBHBIX HaIlPaBICHUI
ABOJIIOLIUH.

Pa3BuTHe NO3HABaTENBbHOTO MHTEpPECa K H3YYEHHIO OHOJOrMM B Ipolecce

M3YUYCHHUS JOMOJHUTEILHOrO0 MaTepuasia yueOHuKa

[Ipunumnnesl knaccupukanun. Cucremaruka |1

Mmuoroo0Opasue OpraHu3smMoOB Kak pe3yjbTaT
DBOJIIOIUH. [TpuHIMTIBI KJIacCU(pUKAIUH.

CucremMaTtuka

OcHOBHBIC BUABI ACATCIbHOCTH 06yqa}01unxc>1

OrnpenesneHrne OCHOBOIOJIAralOIMIMX TMOHITUN: CUCTEMaTHKa, OMHOMHHAILHOE
Ha3BaHHUE, CUCTEMATUYECKHUE KATEropuu: THM, OTHAEJ, KJIacC, OTPs, MOPSIOK,

CEMENCTBO, PO, BUJ.




[IpoaykTuBHOE OOIICHUE U B3aMMOJCHCTBHUE B MPOIECCE COBMECTHOM yueOHOM
JNEATEIbHOCTH C YYE€TOM IMO3WLHMM JPYTUX YYaCTHHKOB JEATEIBHOCTH IIPU
00CYXXIIEHUH MPUHITUIIOB KJIaCCU(UKAIIUA OPTaHU3MOB.

Pa3BuTHe MO3HABATENBHOTO HHTEpECa K HW3YYECHHIO OWMOJOTUM B TMPOIECcCe

HU3Yy4YCHUS JOIIOJIHUTCIIBHOTIO MaTcpuraia y‘—Ie6HI/IKa

00600 marouuii ypox 1

OcHOBHBIC BUAbBI ACATCIbHOCTH o6yqa101unxca

CaMoCTOSITENbHBIA ~ KOHTPOJIb M KOPPEKUUs Y4YeOHOW JAESATENbHOCTU C
UCIIOJIb30BAHUEM BCEX BO3MOXHBIX PECYpPCOB UL JOCTUKEHHUS ITOCTABJICHHBIX
L[EJIEN U pean3allH IIJIaHOB JESATCIBHOCTH.

JleMOHCTpalys HaBbIKOB TIO3HABATEIBLHON peQIeKCHH.

[IponykTrBHOE OOIIEHHE U B3aUMOJICHCTBUE B IPOLIECCE COBMECTHOW yueOHOM
NEATEIBHOCTH C  y4E€TOM TNO3WLIMKM APYTMX YYaCTHUKOB JEATEIBHOCTH.
JleMoHcTpanus BiaJeHus A3bIKOBBIMUA CPEICTBAMMU.

VYBepeHHOE TOJb30BaHUE OHOJIOTMYECKOM TEPMHMHOJIOIMEM B  Ipenenax

W3yYEHHOW TEMBI

8 buonorus 10-11
KJ1ACChI

'AOY II10
«AxaeMus
MuHIIpOCBENIEH
6 |IKocHCTEMHBI yPOBEHD ns Poccnin
buosorus 10-11

KJIaCC

000 «IKmacey»

Harnsnnas




ouonorus 10-11
KJIACChI

000
«IOK3AMEH-
MEJI1A»

A cmam  EI'D.
buonorus 10-11
AO

3 naTeanscTBO

«HpOCBeIHeHI/Ie»

Jlomaniane
3aJlaHus.
buonorus 10-
11»

AO
M3maTenbcTBO

«IIpocsemienue»

Tpenaxep
«Obnako
3HAHWM.
buonorus 10
kiacc, 11 kmacc
000 «®Pu3ukoH
J1ab»

buonorus 10-11




KJIACChI
['AOY BO
MI'TIY

buonorus 10-11
KJIACChI

000
«CBEPOBPA30
BAHUWE»

bubnmoreka
MDOIII
https://uchebnik.

mos.ru/catalogue

Poccuiickas
PJICKTPOHHAS
[IIKOJIa

https://resh.edu.r

u

Bcepoccuiickas
0JIMMITHAJIA
[IIKOJIbHUKOB

https://vos.olimp

iada.ru

MocKkoBckas

oJINMITHAA



https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://resh.edu.ru/
https://vos.olimpiada.ru/
https://vos.olimpiada.ru/

NKOJIbHHUKOB

https://mos.olim

piada.ru

IKOCUCTEMHBIN YPOBEHb: oomras |1
XapaKTepUCTUKA. Cpena oOuTanus
OPraHu3MoB. JKoJOrHYeckne (PaKTopbl U HX
BJIMsAHME Ha opranu3mbl. TosepaHTHOCTHL M

ajanTanus

DKOCHCTEMHBIN YPOBEHB: oOuas
xapakrepucthka. Cpena oOMUTaHUS OPraHU3MOB.
Okojoruueckue (QakToppl M HMX BIUSHUE Ha
opranu3Mbl. TonepaHTHOCTP W ajganTanus.
[IpucnocoGnenusi OpraHu3sMoB K  JIEWCTBHIO

OKOJOI'MYCCKHUX (1)aKTOp0B

OcCHOBHBIC BUObBI ACATCIBbHOCTH o6yqa}0m1/1xc;1

CamocTosiTenbHOE ONpeeieHUE e YYeOHOU AESTENbHOCTA U COCTABIIEHUE €€
IUIaHa.

OrnpenesneHrne OCHOBOMOJIAraloIMX MOHATUN: cpela OOUTaHUs, DKOJIOTHUECKUE
(daktopsl (abMoTHUYECKHE, OWMOTHMYECKHE, AHTPONOTEHHbIE, JIMMHUTHPYIOUIUE),
TOJIEPAHTHOCTb, 3aKOH MUHUMYMa, [IPABWJIO TOJEPAHTHOCTH, aAalTaLHsl.
[IponykTBHOE OOIIEHHWE U B3aUMOJEHCTBHE B MPOLIECCE COBMECTHOW y4ueOHOM
NEATENBHOCTH C YYETOM NO3MLUUKA JPYTrUX YYaCTHUKOB JESATENBHOCTH IpU
00CYX/I€HUH BIHUSIHUS KOJIOTMUECKUX (DAKTOPOB HA OpraHU3MBI.
CamocrodrenbHas MH(pOpPMAITMOHHO-TIO3HABATEIbHAS JESITETbHOCTD c
pPa3IMYHBIMH MCTOYHMKAMH HH(POpPMAIMU O MPHUCIOCOOJIEHUSIX OPraHU3MOB K
JEUCTBUIO PAa3IUYHBIX SKOJOTUYECKUX (PAKTOpOB, €€ KpUTUYECKas OlLEHKa W
WHTEpHpETaLHs.

dopMupoBaHuE COOCTBEHHOW TIO3UIIMK TIO OTHOIIEHUIO K OWOJOTHYECKOU
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I/IH(bOpMaIII/II/I, HOquaeMOfI N3 PAa3HbIX HCTOYHHKOB. PazBuTHe 1mo3HaBaTenbHOIO
HHTCPCCa K H3YUYCHHUIO ouoJiornu B mpouecce MH3y4YCHUS AJOIOJIHUTCIBHOTO

MaTepuaiia yueOHuKa

IKOJOTHUYECKHE CO00IecCTBA 1
buonenos. DKocucrema. Knaccudukanus
DKOCHUCTEM. buoreornenos. HckyccTBeHHBIE

DKOCUCTEMBI. DKOCUCTEMBI TropoAoB. [luieBbie
CB3M B  3Kkocucteme. [IpocTpaHcTBeHHas
CTPYKTypa DKOCHUCTEMBI. PaznooOpaszue
KOCUCTEM.  B3auMOOTHOIIEHMS]  MOIMYJISIUI
pasHbIX BUIOB B 3KocucreMme. Kpyrosopor
BEIIECTB M TIIOTOK DJHEPIMM B HKOCUCTEME.
YCTOMYMBOCTH M JHHAMUKA  DKOCHCTEM.
[locnencTBust BIMSHUS ACSATENBHOCTH 4YEJIOBEKA
Ha sKocucteMbl. CoxpaHeHue OMopa3zHO0Opa3us

KaK OCHOBa YCTOﬁqHBOCTH 9KOCHCTCMBI

OcHOBHBIC BUIBI ACATCIbHOCTH O6yLIaIOH_[I/IXC$I

OnpeneneHue OCHOBOMOJIATAIOMIMX — TMOHATUM: OMOTHYECKOE  COOOIIECTBO
(6uoreHo3), DKOCHCTEMA, OHMOTEOIIEHO03, ouoror, HCKYCCTBEHHBIC
(aHTPOMOTE€HHBIE) PKOCUCTEMBI: arpoOUOIIEH03, IKOCUCTEMA TOpojia, TOPOJACKOM
naHamadr.

[IponykTuBHOE OOIIIEHWE W B3aUMOJICHCTBHE B MPOIIECCE COBMECTHOW Yy4eOHOMU
NEATeIbHOCTU C YYETOM TO3MIMN JPYTrUX YYaCTHUKOB JEATECIIBHOCTH TIPU
CpaBHMBAaHUU €CTECTBEHHBIX M  HCKYCCTBEHHBIX JKOCHUCTEM, MpoOJeM
3arpsi3HEHHS aTMOC(epHI.

CamocrodrenbHas MH(pOpPMAITMOHHO-TIO3HABATEIbHAS JESITETbHOCTD c
Pa3TUYHBIMA MUCTOYHUKAMHU WHOOpPMAIMU 00 DKOJIOTHYECKUX CO0OIIecTBax, eé

KPUTHUYCCKAA OLICHKA U UHTCPIIPpCTAIlHA.




®opmMHpOBaHUE COOCTBEHHOM MO3MLMU IO OTHOIIEHUIO K OMOJIOrMYecKOn
uH(pOpMaIKH, TOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB.
Pa3BuTHe NO3HABATEIBPHOIO MHTEpPECa K H3YYEHHIO OHOJOrMM B Ipolecce

HU3Yy4YCHUS JOIIOJIHUTCIBHOTO MAaTCpHraIa y‘—Ie6HI/IKa

Bl/II[LI B3aUMOOTHOIIEHUM OpraHusmMoB B[l

IKOCHUCTEMeE. IKO0JIOrun4ecKasi Huma

DKOJIOTUYECKHE B3aMMOJICHCTBHSI OPraHU3MOB B
DKOCHCTEME. OKOJIOTMYECKas HHINA. 3aKOH

KOHKYPCHTHOI'O HCKIIIOYCHUA

OcHOBHBIE BUObBI ACATCIBbHOCTH o6yqa}om1/1xcsl

Onpenenenue OCHOBOIIOJIArarOIINX TTOHATUN: HEUTPAIN3M, cuMOuo3
(MyTyanmusm, IIPOTOKOONEPALIHS, KOMMEHCAIIU3M, HaXJIEOHUYECTBO,
KBapTHUPAHTCTBO, I[apa3UTH3M), XUIIHUYECTBO, AaHTHOMO3 (amMEeHCaIM3M,
aJyIesionaTHsi, KOHKYPEHIM ), TEPPUTOPUAIBHOCTD, 3KOJOTHYECKasl HUILA, 3aKOH
KOHKYPEHTHOT'O UCKIFOYEHHUS.

[IponykTBHOE OOIIEHHWE U B3aUMOJEHCTBHE B MPOLIECCE COBMECTHOW yueOHOM
NEATEIBHOCTH C YYETOM NO3WLMKA JPYTrUX YYaCTHUKOB JIESITEIBHOCTU IPU
00CYX/IeHHH TUIIOB B3aUMOOTHOIIEHUH OPraHU3MOB B SKOCHCTEMAX.

OBnazgeHue  METOAAMHM  HAyYHOIO  TMO3HAHUS,  MCIOJB3YEMBIMHU  MpHU
OMOJIOTMYECKUX UCCICOBAaHMUSIX, B IMPOLIECCE BBIMOJIHEHUS JAaOOpaTOpHOM
paboThl «M3yueHre 3KOJOTMYECKON HUIIM Y Pa3HBIX BUJIOB PACTEHUIN.

Pa3Butnie ymeHus OOBSCHATH pPE3yJbTaThl OMOJOTHMUYECKUX SKCIIEPUMEHTOB.
Pa3BuTre mMoO3HABaTENbHOTO HWHTEpPEca K M3Y4YEHHI0 OMOJOTrMM B IIpoliecce

U3YYEHUsI TOTIOJTHUTEILHOTO MaTepraiia ydeOHuKa

BunoBasi M TmNpocTPpaHCTBEHHasi CTPYKTYphI|l

IKOCUCTEMBI

BugoBas ¥  HpPOCTpaHCTBEHHAast  CTPYKTYpPBI

KOCUCTEMBI. Tpoduueckas CTPYKTypa




O9KOCHUCTCMBI

OcHOBHBIC BUObBI ACATCIBbHOCTH o6yqa101unxca

OnpeneneHre  OCHOBONOJIAralOIMX — IOHATHM: BUJOBasl  CTPYKTYypa,
IPOCTPAHCTBEHHAs! CTPYKTypa COOOILECTBA, TpopHUUECKast CTPYKTypa, MUIIEBas
1[eNb, NHUIIEBasl CETb, SPYCHOCTh, ABTOTPO(BI, TETEPOTPOPHI, MPOIYLEHTHI,
KOHCYMEHTBI, PEIyLICHTHI.

[IponykTrBHOE OOIIEHHE U B3aUMOJICHCTBUE B IMPOLIECCE COBMECTHOM ydeOHOM
NEATEIBbHOCTH C YYETOM TNO3UMUUNA JIPYTrUX YYaCTHUKOB JESTEIBHOCTU MpHU
00CYKJI€HUH PA3IUUYHbBIX CTPYKTYP SIKOCUCTEM.

OBnazgeHue  METOAAMHM  HAyYHOIO  [O3HAHMUS,  HUCIOJb3YEMBIMH  TIPH
OMOJIOTMYECKUX HCCIEOBAaHMUSX, B IIPOLIECCE BBIMOIHEHUA JAOOPaTOpPHOM
paboTh! «OnKcanne YJKOCUCTEM CBOEH MECTHOCTH.

Pa3BuTHe NO3HABATENBHOIO MHTEpPECa K H3YYEHHIO OHMOJOrMM B IpoLEecce

HN3Yy4YCHUS JOIIOJTHUTCIBbHOT'O MaTCpHalia y‘-I€6HI/IKa

IIuieBbie CBA3H B DKOCHCTEME 1

OOMEH BEIIECTBOM W JHEPTUEH B IKOCUCTEME.
[IumieBble CcBSI3M B DKOCHCTEME. THITBI MUIIEBBIX

uenei. [IpaBuino 3K0JI0rn4ecKor MUpaMuIbl

OcHOBHBIC BUObBI ACATCIBbHOCTH o6yqa}0m1/1xc;1

OnpeneneHre OCHOBOIOJIATAKOIIMX IIOHATHN: NUIIEBas LENb. JEeTPUTHad,
NacTOMINHAS, MUPAMHUIA: 4Yuces, OMoMacc, SHEPTrUM; MPABHIIO IKOJIOTHUYECKOU
OUPaMUJIbIL.

[IponykTuBHOE OOIIIEHWE W B3aMMOJICHCTBHUE B IMPOIIECCE COBMECTHON y4eOHOMU
NESATEIBbHOCTH C YYETOM TO3ULMNA JIPYTUX YYACTHUKOB JESTEIBHOCTU MpHU
0OCY>KJIEHUH MUIIEBBIX CBA3EH B Pa3IMUHBIX IKOCHUCTEMAX.

CamocrodrenbHas MH(pOpPMAITMOHHO-TIO3HABATEIbHAS JESITETbHOCTD c
pa3IMYHBIMK UCTOYHMKAMHU MH(OpManuu 00 0COOCHHOCTSX MUIIEBBIX CBS3EH B

Pa3JINIHBIX 9KOCHUCTEMAX, ee KPpUTHUYCCKAA OLICHKA U UHTCPIIPCTAIINA.




dopmHupoBaHUE COOCTBEHHON TIMO3MIIMM TIO OTHOIICHHI0O K OHOJIOTHYeCKOn
nH(pOpMaIUH, TOTydaeMOi U3 Pa3HBIX HCTOYHUKOB.

HcnonszoBanue cpencts UKT B pemieHnr KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX 3a]1a4.

Pemenne  OuonorM4ecKkux — 3amad  HAa ~ NPUMEHEHHE  JKOJOTHYECKHX
3aKOHOMEpHOCTEH (TIpaBuiI).

Pa3BuTHe mMO3HABAaTENBbHOTO HMHTEpPECAa K H3YYCHHIO OHOJOTHMM B Ipoliecce

N3Yy4CHUS JOIIOJTHUTCIIBHOTO MaTCpHalia yqe6HHKa

Kpyrosopor BemecTtB u  mnpeBpameHue (1

IHEPTHUHA B IKOCUCTEME

[IoTOKM BSHEpruM M BEIIECTBA B 3KOCHCTEMAX.
OcoOeHHOCTH NIEpEeHOCAa 3HEPIrUU B IKOCHCTEME.
KpyroBopoT BemecTB ¥ NpeBpallleHUe SHEPTUH B

9KOCUCTCMC

OcCHOBHBIC BUObBI ACATCIBbHOCTH o6yqa}0m1/1xc;1

OmnpeneneHre OCHOBOMOJATAIOMIUX TOHATUN: TOTOK: BEIIECTBA, DSHEPTHUU;
OMOTeHHBIE DJIEMEHTHI, MAKPOTPO(HBIE BEIIECTBA, MUKPOTPO(HBIC BEIIECTBA.
[IponykTBHOE OOIIEHHWE U B3aUMOJEHCTBHE B MPOLIECCE COBMECTHON y4ueOHOM
ACSITENIbHOCTH € YY€TOM TO3MIMA JPYTUX YYaCTHUKOB JESATEIBHOCTH TIPU
00CY>KJIEHH KpyTOBOPOTa BEILIECTB U MPEBPAIICHUs SHEPTUU B 3KOCUCTEMAX.
Pa3BuTHe moO3HABaTENbHOTO HHTEpPECa K H3YYCHHIO OHMOJOTHMH B Ipoliecce

HU3Yy4YCHUS JOITOJIHUTCIIBHOTO MaTCpHraia yT—Ie6HI/IKa

Jkogoruvyeckass cykmeccus. IlocaexcrBus (1
BJMSIHUSL  JIeITEJILHOCTH  4YeJiOBeKa  Ha

IKOCHCTEMBbI

DKojioruyeckasi Cykieccus U e€ 3HaueHHeE.
Cramun  cykneccuu. IlociaeAacTBust  BIMSHUS

ACATCIBbHOCTH YCJIIOBCKA HAa SKOCHUCTCMbI




OCHOBHBIC BUABI ACATCIIBHOCTHU 06y11a}01u14xc;1

OnpeneneHre OCHOBOIIOJIATAIOIIMX MMOHATHNA: CyKLeccHs, oOllee JbIXaHue
coo011ecTBa, NEPBUYHASI U BTOPUYHAS CYKIIECCUHU.

[IponykTBHOE OOIIEHHE W B3aUMOJICHCTBHE B MPOLIECCE COBMECTHOM yueOHOM
NEATENBHOCTH C YUETOM MO3ULUN APYTHX YYACTHUKOB JIESITEIBHOCTH.

OBnazgeHue  MeTOJAAMHM  HAyYHOTO  [O3HAHUS,  HUCIOJB3YEeMBIMH  TIPH
OMOJOTMYECKUX UCCICOBAaHMUSIX, B IMPOLIECCE BBIMOIHEHUA JabOpaTOpHOH
pabotel  «MopenupoBaHue CTPYKTYp H  TPOIECCOB, MPOUCXOIANINX B
HKOCUCTEMAX (Ha MPUMEPE aKBapUyMa)».

Pa3BuTtne ymeHusi OOBICHATH pPE3yJbTaThl OMOJIOTMYECKUX HKCIEPUMEHTOB.
Pa3BuTHe NO3HABATEIBPHOIO MHTEpPECa K H3YYEHHIO OHOJOrMM B Ipolecce

M3YyUYCHHUS JOMOJHUTEILHOIO MaTepraia yueOHuKa

O0o01maomuii ypoxk 1

OcHOBHBIC BUBI ACATCIBHOCTH o6y11a101u14xc;l

CaMocCTOATENbHBIA  KOHTPOJIb W  KOPPEKIMs y4yeOHOW JeATENbHOCTH C
MCIIOJIb30BAaHUEM BCEX BO3MOXHBIX PECYpPCOB JIsi JTIOCTHMKEHHUS MOCTABIEHHBIX
el U peann3aluu IUIaHOB IEATEIbHOCTH.

JleMoHCTpalys HaBBIKOB MO3HABATEIbHOU pediekcun.

[IponykTBHOE OOIIEHHWE U B3aUMOJEHCTBHE B MPOLIECCE COBMECTHOW y4ueOHOM
NEATEIBHOCTH C YYETOM NO3ULUI APYTHX YYACTHUKOB JIESITEIBHOCTH.
JleMoHCTpanus BlIaJIeHUs SA3bIKOBBIMH CPEACTBAMMU.

YBepeHHoe TIOJb30BaHWE OWMOJOTHYECKON TEPMHUHOJOTHEH B  Mpeieiax

VU3YYEHHON TEMBbI
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buocdepubii YPOBEHb: oo0masn |1
xapakrepuctuka. buocpepa — riodasbHan
skocucrema. Yuenue B. U. Bepuaackoro o

ouocdepe

buochepHsiii ypoBeHb: 00Ias XapaKTEPUCTHKA.
CrtpykTypa (KOMIOHEHTBI) U TPAHUIBI OHOCPEPHI.
VYyuenue B. . Bepnaackoro o ouochepe. XKupoe
BEIIECTBO W ero poiib B Ouochepe. Hoocdepa.

KpyroBopoTts! BeniecTB B Onocdepe

OcHOBHBIC BUObBI ACATCIBbHOCTH o6yqa}01u1/1xc;1

CamocTosTenbHOE OTpe/eIeHUE e YYeOHOU JeATETPHOCTH U COCTABJICHHUE €€
IJIaHa.

OmnpeneneHrue OCHOBOIOJAralIIUX MOHATHH: Ouocdepa, Hoocdepa, KUBOE
BEIIECTBO, OMOTE€HHOE BEIIECTBO, OMOKOCHOE BEIIECTBO.

[IpoaykTuBHOE OOIICHUE W B3aMMOJCHCTBHUE B MPOIECCE COBMECTHON yueOHOM
NESATEIPHOCTH C Y4YETOM TO3WIUNA JIPYTUX YYACTHUKOB JCSATEIHHOCTU TPHU

00CYXJIEHUH CTPYKTYPBI ¥ TPAHUIIBI OUOChEepHI.



https://vos.olimpiada.ru/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/
https://mos.olimpiada.ru/

CamocrosTenbHas MH(}OPMallMOHHO-TI03HABATENIbHAS NEATEIBbHOCTD C
pa3IMYHBIMH MCTOYHUKaMU HHpopmaruu o6 yudenuun B. U. Bepnanckoro o
ouocgepe, ponu yeaoBeka B U3MEHEHUM OMochepsl, €€ KpUTHUUECKas OLEHKA U
VMHTEPIIPETALHS.

®opmMHpOBaHUE COOCTBEHHON TMO3MIMK IO OTHOIICHHWI0O K OHOJIOTHYECKON
UH(pOpMaIUH, OIy4aeMON U3 pa3HbIX HCTOUHUKOB.

Pa3BuTie NO3HABATENBHOIO MHTEpPECAa K H3YYEHHIO OHMOJOTMM B IpoLEcce

N3Yy4CHUS JOIIOJTHUTCIIBHOTO MaTCpHalia yqe6HHKa

Kpyrosopot BemecTB B 6nocepe 1

['moGanbHbIi  OMOT€OXUMHUYECKHA  KPYTrOBOPOT
(OMOreOXUMUYECKUN TUKIT). 3aKOH TJI00aTbHOTO
3aMbIKaHUSl OMOTr€OXMMHYECKOI0 KpPyroBOopoTa B

ounocdepe. KpyroBopotsl BemiecTB B onochepe

OcHOBHBIC BUBI ACATCIBHOCTH o6y11a101u14xc;l

OmnpeneneHre OCHOBOIOJIAralONIMX MOHATHI: OMOT€OXUMHUYECKHUM IMKJ, 3aKOH
100aIbHOTO 3aMbIKaHUSI OMOTE€OXMMHUUECKOTO KPYyroBOpoTa B Ouocdepe.
[IponykTuBHOE OOIIIEHHWE U B3aUMOJICHCTBHE B MPOIIECCE COBMECTHOM y4eOHOM
ACSITENBPHOCTH C YY€TOM TO3MIMA JPYTHUX YYaCTHUKOB JESATEIBHOCTH TIPU
00CYXJIeHUHN KPYrOBOPOTOB BEIIECTB B Orocdepe.

CamocTosTenbHast MH(}OPMallMOHHO-TIO3HABATEIbHAS JeSITEIbHOCTD C
pa3IMYHBIMH MCTOYHMKAMHU WHGPOpPMAIMU O OMOT€OXMMHUYECKOM KPYTrOBOPOTE
BELIECTB B Onocdepe, e€ KpuTudecKkas olleHKa U uHTepnpeTanus. PopMupoBaHue
COOCTBEHHOW TMO3MIMM TIO OTHOIICHHIO K OWOJOrnyeckod uHpopmanuu,
MOJTly4aeMOM W3 pa3HbIX MCTOYHHKOB. Pa3BWTHE TMO3HABATENHLHOTO WHTEpeca K
M3YYCHHUIO OHOJIOTMM B TMPOLIECCE HM3YyUEHHUS JOMOJHUTEIBHOTO MaTepHuala

yueOHUKa

IBosonusa ouochepnbl 1

OcHOBHBIE  JTambl  pa3BUTUSA  OWoOchepsl.




3apoxaeHue KU3HH. Poinb HpPOIIECCOB
dboTocuHTE3a U IbIXaHUS B SBOIIOIUH OHOCHEPHI.
BnusiHue dvenmoBeka Ha 3BOJIONHIO Ouocdeps.
['moOanpHBIE AHTPONOTEHHBIE W3MEHEHHS B

ounochepe

OCHOBHBIC BUIBI ACATCIbHOCTH O6yanOHIHXCH

Omnpenenenre OCHOBOIOJAralONIMX MOHATUI: (opmanus Vcya, nepBUYHBIN
OyJIbOH, METAHOT€HHBIE APXEH.

[IponykTrBHOE OOIIEHHE U B3aUMOJICHCTBUE B IMPOLIECCE COBMECTHOW yueOHOM
NEATEIBbHOCTH C YYETOM TO3UMLUUNA JIPYrUX YYAaCTHUKOB JESTEIbHOCTU MpHU
00CyXJ€HIH MPOOJIEM 3BOIIOIUHN OMOC(EPhI U POJIU YEIOBEKa B HEH.
CamocrosTensHas MH(OPMaLlMOHHO-TI03HABATEJIbHAS NEATEIBbHOCTD C
pa3IMYHBIMM  UCTOYHMKAMU HH(oOpManuu 00 »Bomonuu Ouocdepsl, €€
KpUTHUYECKAast OLEHKA U NHTEPIPETALIMSL.

®opMupoBaHUE COOCTBEHHOM TO3UIMU IO OTHOLIEHHUIO K OHOJOrHYECKOM
UH(pOpMaIUH, OTy4aeMO U3 pa3HbIX HCTOUHUKOB.

Pa3BuTHe mNO3HABaTENBbHOrO HMHTEpEcCa K M3YYEHUIO OHOJIOTMHM B Mpoliecce

M3YUYCHHUS JOMOJHUTEILHOIO MaTepraia yueOHuKa

IIpouncxoxaeHue ;KU3HN HA 3eMJie 1

['MnoTe3bl NPOUCXOXKIAEHUS IKU3HU Ha 3eMIle.
CoBpeMeHHbIE TIPEACTABIECHUS] O BO3HUKHOBEHUHU
YKU3HH. OcHoBHbIE JTarlbl 3BOJIFOLIAN
OpraHh4YecKkoro Mwupa Ha 3emie. [unoressl

MPOUCXOXKICHUS IYKAPUOT

OcHOBHBIC BUABI ACATCIbHOCTH 06yqa}01unxc>1

OnpeneneHue  OCHOBOIIOJATAIONIMX — TOHSATUM:  KpEalMOHM3M,  THUIIOTe3a
CTallUOHAPHOT'O COCTOSIHUS, THIOTE3a CaMOIIPOU3BOJILHOIO 3apOXKICHUSI KU3HHU,

TUINO0TE3a TAHCIEPMHUU, TUIMOTE3a OMOXMMHYECKOW DJBOJIONHH, aOUOTeHE3,




runore3a PHK-mupa.

[IponykTrBHOE OOIEHHWE W B3aUMOJECHCTBHE B MPOLIECCE COBMECTHON y4ueOHOM
JESTENIBHOCTH € Y4€TOM NO3MLIMM JPYrMX YYaCTHUKOB JESATEIBHOCTH IpU
00CYX/I€HHH TUIIOTE3 TPOUCXO0KICHUS )KU3HU Ha 3eMJIe.

CamocrosiTenbHas MH(})OPMAIIMOHHO-TT03HABATEIbHAS NEeSATEIBbHOCTh C
pa3IMYHbIMM UCTOYHUKAMH HH(OPMALIUK O POUCXOKICHUH KU3HU Ha 3emIie, eé
KPUTHUYECKAs OLEHKA U UHTEPIPETALIHSL.

®opMHpOBaHUE COOCTBEHHOM IMO3MLMU IO OTHOIIEHUIO K OHOJIOrMYecKOn
UHpOpMaIUH, TOIYy4aeMON U3 pa3HbIX HCTOUHUKOB.

Pa3BuTre mno3HaBaTENbHONO HWHTEpPEca K HM3Y4YEHUI0 OHMOJOrMU B IIpoLecce

N3Yy4CHUS JOIIOJTHUTCIBbHOTI'O MaTCpHalia y‘-I€6HI/IKa

OcHoOBHBIE JTaNbI IBOJIIOIMHA OPraHUICCKOro 1

MHpa Ha 3emuie

OCHOBHBIC  ATaIbl 9BOJIIOOHUKU  OPraHHUYCCKOI'O

Mupa Ha 3emie. [ 'eonornueckas UCTOpus 3eMin

OcHOBHBIC BUObBI ACATCIBbHOCTH o6yqa}0m1/1xc;1

OrnpeneneHre 0CHOBOIONATAIOIIUX MOHATUIA: 30H, 3pa, IEPUOI, 10Xa, KaTapXeH,
apxeil, mpotepos3oil, (aHepo30l, Maneo30il, Me3030M, KaiHO30U, KeMOpHH,
OpIOBUK, CHITyp, J€BOH, KapOOH, MepMb, TpUaC, I0pa, MeJ, MaJeOreH, HEOreH,
AHTPOIMOTEH, TOJIOLICH.

[IponykTBHOE OOIIEHWE W B3aMMOJEHCTBHUE B MPOLIECCE COBMECTHON y4eOHOM
NEATEIbHOCTH C YYE€TOM TMO3HMIMN JPYTrUX YYacCTHUKOB [EATEIIBHOCTH TIPHU
o0CyXIeHur TpoOjieM BO3HUKHOBEHUSI M DPa3BUTHSL JKU3HU Ha 3eMiie.
CamocrodrenbHas MH(pOpPMAITMOHHO-TIO3HABATEIbHAS JESITETbHOCTD c
pa3IUYHBIMA WCTOYHUKAMHU HWH(POpManMid 00 OCHOBHBIX JTamax SBOJIONUN
OpraHUYecKOTo MUpa Ha 3emJie, e€ KpUTUUecKas OlleHKa U UHTEpIIpeTaIlus.
dopmupoBaHUe COOCTBEHHOM IIO3UIIMHA 110 OTHOIICHHIO K OHOJOTHYECKOM

nH(pOopMaIuu, moydaeMoi U3 pa3HbIX HCTOYHUKOB.




Pa3BuTre mno3HABATEIBLHOIO HHTCpECa K HUIYUCHHIO Ouojorun B mponecce

HU3Yy4YCHUS JOIIOJIHUTCIIBHOTIO MaTcpuraia y‘—Ie6HI/IKa

IBOJIIOIHA YEJT0BEKA 1

Pa3BuTHE B3IIIA10B HA TPOUCXOKICHNE YETOBEKA.
CoBpeMeHHbIE MPEACTABICHUS O MPOUCXOKICHUN
YyeJioBeKa. DBOJIIOIMS YeJIOBeKa (aHTPOMNOTEHE3).
JIBrkyimime  cuiibl  aHTpomoreHeza.  Pacwl
YEeJIOBEeKa, HUX MPOUCXOXKACHUE U EIUHCTBO.

Kputuka pacuzma

OcHOBHBIE BUObBI ACATCIBbHOCTH o6yqa}om1/1xcsl

OmnpeneneHre OCHOBOIOIArAOMINUX MOHATHI: aHTPOIIOIEHE3, YETIOBEK Pa3yMHBI
(Homo sapiens), aBCTpaJIOMUTEKOBbIC, JIOAW (ApXaHTPOIBI, MAJICOAHTPOIIHI,
HEOAHTPOIIbI), COLMAIbHBIE (DAKTOPHI aHTpoIoreHe3a (TpyaoBasi AEATEIbHOCTD,
OOIIIECTBEHHBI 00pa3 KU3HH, pPEdYb, MBIIUICHHE), pachl (eBpOIEOouIHAs,
MOHTOJIOUTHASI, aMEPUKAHOUIHAS, HETPOUIHASI, AaBCTPATIOUIHAS ), PACHU3M.
[IponykTBHOE OOIIEHHWE U B3aUMOJEHCTBHE B MPOLIECCE COBMECTHOW yueOHOM
NESTEIbHOCTUC YUYETOM TMO3UIMN JIPYTUX YYAaCTHUKOB JIEATEILHOCTH TMPHU
00CYXJIEHUH pacoreHesa.

CamocrodrenbHas MH(pOpPMAIIMOHHO-TIO3HABATEIbHAS JESITENbHOCTD c
pPa3IMYHBIMK HUCTOYHMKAMU HH(OpMaIuu o0 aHTpororeHese, €€ KpUTUYECKas
OIICHKA ¥ MHTEPIIPETAITH.

dopmupoBaHUe COOCTBEHHOM IIO3UIIMHA 110 OTHOIICHHIO K OHOJOTHYECKOM
uH(pOpPMAaITUH, TIOJTyd4aeMOK U3 pa3HbIX HCTOYHUKOB.

Ncnons3oBanne cpenacts UKT B pernieHnr KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpraHW3alMOHHBIX 3aJlady, CBS3aHHBIX C UW3YYCHHUEM BOMPOCOB DBOJIOIHH
YeJI0BeKa.

Pa3BuTre mo3HaBaTENHHOTO WHTEpPECAa K U3YYCHHI0 OWOJOTHU B TIpoliecce

HU3Yy4YCHUS JOIIOJIHUTCIIBHOTO MaTCpHraia yT—Ie6HI/IKa




Poanb yenoBeka B 0uocgepe 1

Ponp dyenmoBeka B Ouocdepe. UYenoBek u
JKoJoru4yeckuid  kpusuc. lIlytm BeIXOoma w3
DKOJIOTUYECKOTO KpHU3Hca. [TpoGnembl
YCTOMYMBOIO pa3BUTHUsA. llepCrieKTUBBI pa3BUTHSA

OMOJIOTMYECKUX HaYK

OcHOBHBIC BUAbBI ACATCIbHOCTH o6yqa101unxca

OmnpeneneHue  OCHOBOIIOJNATAIOIIMX — MOHSATUW:  YCTOMYMBOE  Pa3BUTHE.
[IponykTrBHOE OOIIEHHE U B3aUMOJICHCTBUE B IMPOLIECCE COBMECTHOW yueOHOM
NEATENBbHOCTH C YYETOM TNO3ULMK JPYTrUX YYaCTHUKOB JIESATEIIBHOCTU IMpHU
00CYXXIIEeHUH POJIH YesloBeKa B Ouocdepe.

CamocrosTensHas MH(OPMaLlMOHHO-TIO3HABATEJIbHAS NEATEIbHOCTD C
pPa3IMYHBIMM UCTOYHUKAMH MH(pOpMALMK O Npo0JieMax YCTOMYMBOIO pa3BUTHA,
€€ KpUTUYECKasl OLIEHKA U MHTEPIPETALIHS.

@opMUpoBaHUE COOCTBEHHOM TNO3WMLMK MO OTHOIICHHUIO K OHOJOrMYECcKOn
nH(popMauu, NoJy4aeMoi U3 pa3HbIX HCTOYHUKOB.

OBnageHue  METOAAMM  HAy4YHOIO  [O3HAHUS,  HUCIOJNB3YEMBIMH  IIPH
OMOJIOTUYECKUX  HUCCJIEJOBAHMSX, B  MPOIECCE  BBINOJHEHUS  y4eOHO-
MCCJIEI0BATEIBCKOIO MpoeKTa «OLlEHKa aHTPOIIOI€HHBIX U3MEHEHHUI B IIPUPOJIEY.
PazButne ymeHuss OOBSACHATH pE3yJbTaThl OMOJOTMYECKUX SKCIIEPUMEHTOB.
Pa3BuTre mMo3HABaTENbHOTO HWHTEpeca K HM3YYEHHIO OHOJIOTMM B MpOLEcCce

HU3Yy4YCHUS JOITOJIHUTCIIBHOTO MaTCpHraia yT—Ie6HI/IKa

O06o01maromuii ypoxk 1

OCHOBHBIE BUJIBI JICATEIIBHOCTH O0yJarOIIUXCs

CaMOCTOSITEIbHBIM ~ KOHTPOJAb M KOPPEKIUsS y4yeOHOW JesATEeNBbHOCTH C
MCTIOJIb30BAHUEM BCEX BO3MOXKHBIX PECYPCOB ISl JTOCTHKEHHUS TMOCTABICHHBIX
LeJIe U pean3aluy IJIaHOB AEATEIIbHOCTH.

JleMOHCTpalys HaBbIKOB MO3HABATENLHON peICKCHH.




[IpoaykTuBHOE OOIICHUE U B3aMMOJCHCTBHUE B MPOIECCE COBMECTHOM yueOHOM
JNEATEIbHOCTH C€ Y4YE€TOM TMO3ULHAM JPYTHMX YYACTHHUKOB JEATEIBHOCTH.
JleMOHCTpalus BlaJIeHUS A3bIKOBBIMU CPEICTBAMM.

VYBepeHHOE TO0JIb30BaHHE OHMOJIOTMYECKOW TEPMHHOJIOTMEH B  Mpejaesiax

W3yYEHHOU TEMBI

00600 mamuii ypok-KoHdepeHus 2

[TonBenenne wuTOTOB M3y4YeHHs Kypca «OOmmas
OMOJIOTHSI», B TOM YHUCJIE BBIMIOJHEHUS Yy4eOHO-

UCCJIEI0BATENLCKON U TPOCKTHON PabOTHI

OcHOBHBIE BUObBI ACATCIBbHOCTH o6yqa}om1/1xcsl

JleMoHcTpalysi HaBbIKOB MO3HABATEIHHOU peieKCUH.

[IponykTuBHOE OOIIIEHHWE U B3aUMOJICHCTBHE B MPOIIECCE COBMECTHOUW y4ueOHOM
JNEATEIbHOCTH € Y4Y€TOM TMO3WLHMN JPYyTMX YYaCTHHKOB JEATEIbHOCTH.
JleMOHCTpanus BiIaJIeHUs A3bIKOBBIMU CPEICTBAMMU.

YBepeHHoe MOoJIb30BaHe OUOJIOTHYECKON TEPMUHOIOTHEN.

JleMoHcTpanus BiajeHus npuéMamMu y4eOHO-HUCCIIEIOBATEIbCKON U MPOEKTHOU

ACATCIBHOCTHU

Hroro 68

Pabouast mporpamma cocTaBieHa € Y4eToM mporpammbl BocnuTanuss UY OO

((HGTpOBCI(El?I HOIKOJIa»:

Ne Opranu3zanus/KOHCYIbTall}/y4yacTHe B MEPOIIPUSATHH
BxiroueHue  AlEMEHTOB  BOCHHMTATENbHOM  paboOThl B YPOUYHYIO

ACATCIBHOCTD

1 ['oponckue mpoexTsl: «Cy0600ThI MOCKOBCKOTO MIKOJBHUKAY, «My3ew.

[Tapku. Ycaapobn»

2 [IpoekTHast neaTenbHOCTh Hay4dHO-TIpakThuueckas koHdepennus «lllar B

HAyKy»




[IpoexkTHass  AEATENBPHOCTh  HAy4YHO-TIPAKTUYECKass  KOH(epeHIus

«I OpU30HTBI OTKPBITHUI

4 VYyacTue B IUCTaHIIMOHHBIX KOHKYPCaX, BAKTOPUHAX U T.II.

5 Yuactue Bo Becepoccuiickoi 0JIMMIINAIE€ MIKOJIbHUKOB

6 [Iporynku mo my3sesiM OHJIalH

7 Jlenb roposa MOCKBBI

8 JlHm BomHCKOM ciaBel Poccun

9 JleHb pOCCUNUCKON HayKu

10 [Ipoekt «boblire, yeM ypok!»

11 [TpoekT «¥OOMNEHBIN yPOK»

12 [IpenMeTHbIN pa3roBOP: UHTEPECHBIE KEMCHI U3 IIKOIbHBIX MPEIMETOB

13 [Ipoekt  «OCMBICIEHHOE  YTEHHE», pa3BUTUE  (PYHKIMOHAIBHOU
rPaMOTHOCTH

14 ODKCKYpCHOHHAs IIporpamma 1o teppuropun Poccun

15 [Tnomanka «Jluckyccronnbiit kiy0 [leTpoBCKOM MIKOJIBI
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