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INOACHUTEJIBHASA 3AIINCKA

Hacrosmas paGodas nporpamma no OMOJIOTHU JUIS ydamluxcs 9 Kiacca cocTaBieHa Ha OCHOBE
HOPMAaTHUBHO-TIPABOBBIX JOKYMEHTOB:

-denepanbhbiii 3akoH OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit deneparum» (B
JIEUCTBYIOILIECH PEAAKIIUN);

-npuka3z MunucrepcTBa oOpazoBanus u Hayku Poccutickort @enepanun ot 17.05.2012 Ne 413 «O06
YTBEPKIACHHH W BBEACHHHM B JIeWiCTBHE (elepabHOTO TOCYJApPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa cpeaHero oomero oopa3oBaHus» (B ICUCTBYIOIICH PEIAKIIHH );

-CaHUTApHO-’NUIeMHoJIorndeckue npasuia U HopmaTuBbl CanlluH 2.4.2.2821-10 «CanutapHo-
SMUJACMUOJIOTHYECKHE  TpeOOBaHWsS K  yCIOBUSM W OpraHu3alud  OOydYeHHs B
0o01ieo0pa3oBaTeabHbIX  YUPSKICHHUSAX»,  YTBEPXKACHHbIE  IOCTAHOBJIEHHEM  [J1aBHOrO
roCyJJapCTBEHHOTO caHuTapHoro Bpaua Poccuiickoii ®exepaumu ot 29.12.2010 Ne 189 (B
JENCTBYIOIIEH peaKinn);

-npuka3 MunucrepctBa oopasoBanus 1 Hayku Poccuiickoit @eneparuu ot 30.08.2013 Ne 1015 «O6
YTBEPKACHUM MOPSAJKA OpPraHU3alMM U OCYIIECTBIEHHUS O0pa30BATEIbHOM IESTEIBHOCTU IIO
OCHOBHBIM 00111€00pa30BaTeIbHBIM MporpaMmMaM — 00pa30BaTEIbHBIM MIPOrpaMMaM HayalbHOTO
0011ero, OCHOBHOI'O OOLIET0 U CPeIHEro 00LIero 00pa3oBaHusD) (B IEHCTBYIOIIEH pelaKLIMN);

-npuka3 Ne 345 ot 28 nexabps 2018 r. «O denepanbHOM nepeyHe y4eOHUKOB, PEKOMEHIYEMbIX K
MCIIOJIb30BaHUIO IIPU pealin3allii UMEIOLUX FOCy1apCTBEHHYIO aKKPEAUTALIMI0 00pa30BaTEIbHbIX
POrpaMM HavaJbHOTO OOIEro, OCHOBHOTO OOIIIEro, CpeaHero oo1mero o0pa3oBaHus ;

-IIpumepHass ocHOBHas oOOpa3zoBaTelbHAas MpOrpaMMma HavajJbHOTO OO0IIero oOpa3oBaHMUS,
puMepHasi OCHOBHas 00pazoBaTelibHAs MPOrpaMMa OCHOBHOTO 00IIIero 00pa3oBaHus (B pelaKkiiu
npotokoia Ne3/15 ot 28.10.2015 ®YMO no o6meMy oOpa3oBaHHIO).

-Yuebnsrit uian MBOY COIL Ne8 na 2020-2021 y4eOHBIi ro.

KanengapHo — TemaTHueckoe IUIAHUPOBAaHHME Pa3pabOTAHO B COOTBETCTBUM C  KaJCHAAPHBIM
wiaHoM, y4eOHsIM mimaHoM MBOY COIL Ne 8 , B KoTOpoM Ha ypoKu OHOJIOTHH B

9 kmnacce OTBOAUTCS 2 yaca B HEACIIO (Bcero 70 yacoB B rox).

Br160op ykazaHHOM aBTOPCKOM MporpamMmsbl, peKOMeH10BaHHOW MuHuctepcTBoM oOpa3oBanus PO

Juts 00111€00pa30BaTENIbHBIX KJIACCOB, MOTUBUPOBAH CJIETYIOIUM:

* @porpaMma COOTBETCTBYET TOCYJapCTBEHHBIM OOIIe00pa30BaTeIbHBIM IpOrpaMMaM IO
pEeAMETY

* IIporpaMMa IOCTpO€HA € Y4YETOM IPUHLHUIIOB CUCTEMHOCTH, HAy4YHOCTH, JOCTYITHOCTU H
IIPEEMCTBEHHOCTHU

*  [porpamma peagu3yeT KOMMYHHKaTHUBHO-/ESTeTbHOCTHBIN 110AX0/] B 00y4eHUH OHOJIOTHH B 9
KJ1acce

* [porpamMma CIOCOOCTBYET pAa3BUTHIO KOMMYHUKAaTHUBHOHM, SI3BIKOBOM, 3KOJOTMUYECKOU

KOMIIETEHIIU I



* mporpamMma oOOECIeYMBaeT YCIOBHSA [UIl pEaIN3alid IPAKTHYECKONW HalpaBJICHHOCTH
0o0y4eHus

* OporpamMma YYHTBHIBa€T BO3PACTHBIC IICHXOJIOTHUECKHE OCOOCHHOCTH, BO3MOXKHOCTH |
notpeOHOCTH oOyyJarommxcs 9 kiacca

*  Iporpamma y4uThIBaeT 0Opa30BaTeIbHbIE 3aIPOCH poauTesel oOydaromuxcs 9 kinacca

dopma opraHuzaui yaeOHOro mpolecca — KIacCHO-ypOUYHast CUCTEMA.

Tumnsl  ypoKOB : YpPOKHM YCBOEHHUSI HOBOW yueOHOW HHpopMmaiuu; ypokud (HOpMUPOBAHUS
MPaKTUYECKUX YMEHHUI Y HaBBIKOB YYallIUXCS; YPOKH COBEPIICHCTBOBAHUS 3HAHUM, YMEHHM
U HaBBIKOB; YPOKH OOOOIICHWS M  CHCTEMaTH3allii 3HAHWN, YMEHUU U HABBIKOB, YPOKHU
IIPOBEPKHU U OLICHKHU 3HAHWM, YMEHUH U HAaBBIKOB yUYal[UXCsl; IOMUMO 3TOTO B IPOrpaMMe
MPEeIyCMOTPEHbl TAaKUE BHUABI  Y4YEOHBIX 3aHATUH Kak  JIGKIIMH, CEMHHApPCKUE 3aHATHUSA,
KOH()EPCHIINH, UTPHI, TPCHUHTU. JlaOopaTopHBIC H TPAKTHYECKUE PAOOThI, KOTOPHIC SBISIOTCS
ATaIOM ypOKa, OTpaX€Hbl B KaJICHAAPHO- TEMATUYECKOM IUIaHUpOBaHUH B paszzeie « Tema ypokay.

[Ipy wu3ydyeHHMM TPOrpamMMbl HUCIOJIB3YIOTCA  CIEAYIOIIME HHHOBAlMOHHBIC
TEXHOJIOTHH: npo6nemuas, UKT, urpoas, rpynmnosas, MolyJIbHas.

KanennapHo — Temarnyeckoe IIaHUPOBAaHHE pa3pabOTaHO B COOTBETCTBUHU C KaJE€HJAPHBIM
maHoM, ydeOHbM manoM MBOY COIIl Ne 8 , B koTopoM Ha ypoku Ouosiornu B 9 Kiacce
OTBOJMTCS 2 Yaca B Heiellio (Bcero 68 4acoB B rof).

Hcnonb3yemblii yaeOHO-MeTOAMYECKHIT KOMILIEKC:
1. B. B. ITaceunuk. A. A. Kamenckuii, E. A. Kpukcynos., buonorus. 9 kinacc. Yuebuuk nmis

o0meoOpa3oBaTesbHBIX yupexxaeauid. M.: [Ipoda, 2012.

ConeprkatenbHbIN CTaTyC MporpaMMbl — 0a30BbINA. OHa MIpeAHa3HaueHa JJI peaTn3aluu
tpeboBanuit ®I'OC BTOPOro MoKkoJeHUs K yCIOBUAM U pe3yJIbTaTy 00pa3oBaHUs 00yUaromIHUXCs
OCHOBHOMH IIKOJIBI [0 OMOJIOTMH COTJIACHO Y4eOHOMY IJIaHy 00111e00pa30BaTeIbHOTO YUPEXKIECHUS.
Jannas paboyast nmporpamma o ouosnoruu — 9 knacc «Beenenue B 00111y OHOJIOTHIO» TOCTPOEHA
Ha OCHOBE (PYH/IAMEHTAJILHOTO sJIpa COJIep >KaHusi OCHOBHOTO OO0II[ero 00pa3oBaHus, TpeOOBaHUMN
pe3yJbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOM MporpaMMbl OCHOBHOT'O OOIIET0
oOpa3oBaHus, TpPeOOBAHUH K CTPYKType OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMbl, TPONHCAHHON B
®denepallbHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe OCHOBHOIO 0011ero oOpa3oBaHusl,
a TaKk)Ke KOHIEMIINH yXOBHO- HPAaBCTBEHHOTO Pa3BUTHI U BOCIIMTaHMA TpakaannHa Poccun. B
HEH yUYUTBIBAaIOTCS OCHOBHBIE UIEU U MOJIOKEHHS TPOrpaMMbl pa3BUTHUS U (POPMUPOBAHUS
YHHMBEPCAJIbHBIX YUEOHBIX AEUCTBUI 00ydaroUINXCsl It OCHOBHOI'O O0IIEro 00pa3oBaHus,
COOITIOTaeTCST MPEEMCTBEHHOCTD C MIPOrpaMMaMK HadalbHOTO 0Opa3oBanus. Pabouas mporpamma
COOTBETCTBYET aBTOPCKOW MpOrpaMMe OCHOBHOTO OOIIETo 00pa30BaHMs IO OMOJIOTHH MO/
pykoBoJicTBOM npodeccopa B.B. TTaceunuka.

[TporpaMMa KOHKPETH3UPYET COJepKAHNE MPEAMETHBIX TE€M, IEPEUHCICHHBIX B
00pa3oBaTebHOM CTaHJAPTE, PEKOMEH/IYET MOCIIEeIOBATEIPHOCTD X N3YYCHUS M TPUBOIHUT
pUMEpHOE pacrpesiesieHue y4eOHbIX YacOB Ha U3yUeHHUe KaXJI0To pasjiena Kypca.

e peanuzanuy NporpaMMmsl - JOCTH)KEHUE 00YUAIOLUTUMHUCS PE3yIbTaTOB N3YUYEHUS
npeMeTa B COOTBETCTBHHU ¢ TpeboBaHUAMH, yTBepxkaeHHbIMU PI'OC, ocBoeHMe
MeTanpeIMETHBIX MMOHATHH, YHUBEpCaIbHBIX YUEOHBIX AEMCTBUI, CO3aHNE YCIOBHM TSt
JIOCTHOKCHHS JIMTYHOCTHBIX PE3YJIbTATOB OCHOBHOTO OOIIEro 00pa3oBaHMs.



HN3yyenne 0HOJIOTHHM HANIPABJIEHO HA JOCTH/KEHHE CJIeYIOIIMNX 1eJIei:

1) dopmupoBaHuE CUCTEMBI HAYYHBIX 3HAHHI O XKHUBOU MPHUPOJIE, 3aKOHOMEPHOCTSIX €&
Pa3BUTHSAUCTOPHYECKU OBICTPOM COKPAILICHUH OMOJIOTHYECKOTO pa3HooOpas3us B Ouochepe B
pe3yJbTaTe AeATeIbHOCTH YeJIOBEKa, [UI Pa3BUTHS COBPEMEHHBIX €CTECTBEHHOHAYYHBIX
IIPEACTABJICHUM OKapTHUHE MUPA;

2) hopMupOBaHKE NEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX IPEICTABICHUN O OHOIOTMYECKIX
o0BeKTax, mporeccax, SBICHUSIX, 3aKOHOMEPHOCTSIX, 00 OCHOBHBIX OMOJIOTHYECKUX TEOPHSIX, 00
9KOCUCTEMHOM OpraHu3aliy )KU3HHU, O B3aUMOCBS3H KHBOI'O U HEXKHUBOTO B Onocdepe, o
HACJICJICTBEHHOCTH U U3MEHUYUBOCTH; OBJIa/ICHIE TOHATUIHBIM aIapaToM OHOJIOTHH;

3) nmpuoOpeTeHne OIbITa UCIIOIB30BAHUS METOIOB OHOJIOTHYECKON HAYKU M IIPOBEICHNUS
HECIIOKHBIX OMOJOTMYECKUX IKCIIEPUMEHTOB [T U3yUEHUS KUBBIX OPraHU3MOB M YEJIOBEKa,
IPOBE/ICHUS KOJIOIMYECKOI0 MOHUTOPHUHIA B OKPY KaIOLIEeH Cpeie;

4) popMUpOBaHUE OCHOB IKOJIOTMYECKOM IPAMOTHOCTH: CHOCOOHOCTH OIICHUBATh TIOCIIC/ICTBHSI
JeSITeIbHOCTH YEJIOBEKA B IPUPOJIE, BIUSAHNE (PAKTOPOB PUCKA HA 3/I0POBbE YEIOBEKA; BEIOUPATh
LIEJIEBBIE U CMBICIIOBbIE YCTAHOBKH B CBOUX JIEUCTBUSAX U IOCTYIIKaX 110 OTHOUIEHHIO K )KMBOM
IPUPOJIE, 3J0POBBIO CBOEMY U OKPY’KAIOIIMX, OCO3HAaHNE HEOOXO0AUMOCTUACHCTBHH 110
COXpaHEHHIO OMopa3Hoo0pa3us U MPUPOJHBIX MECTOOOUTAHUMBUIOB PACTEHUH U )KUBOTHBIX;

5) bopmupoBaHue npeacTaBICHUI 0 3HAYCHUH OUONIOTHYECKUX HAYK B PELICHUH IPOOIeM
HEO0OXO0JUMOCTH PALlMOHAJIBHOTO IPUPOIONIO0Ib30BAHU3AIMTHI 30POBbsS JIFOJEH B YCIOBUSIX
OBICTPOr0 U3MEHEHHS FKOJIOTMUECKOT0 Ka4yecTBa OKPYIKaIOIIeH Cpebl;

6) ocBocHHE MPUEMOB OKa3aHUs MIEPBOM MOMOIIH, PAIIMOHATBHOW OpPraHU3alllK TPY/Ia U OTAbIXa,
BBIPAILMBAHUS U PA3MHOXKEHUS KYJIbTYPHBIX PACTEHUN M TOMAIIIHUX )KUBOTHBIX, YX0/1a 32 HUMHU.
Ilesmn Onos10rH4ecKkoro 00pa3oBaHusi B OCHOBHOM 1IKOJIE (JOPMYIUPYIOTCS HA HECKOJIBKUX
YPOBHSIX:2100a1bHOM, MEMANPEOMEMHOM, TUYHOCIHOM U RPEOMEMHOM, HA YPOBHE
TpeOOBaHUH K pe3yJbTaTaM OCBOCHHUS COJEPKAHUS MTPEIMETHBIX IPOIPaMM.

['moGanbHbIe 11eIM OHOJIOrMUEeCKOro 00pa3oBaHUsl SIBJISIFOTCS OOIKMMU U1 OCHOBHOM U cTapiieit
HIKOJIBI ¥ OMPEAEISAIOTCS COLUANBHBIMUA TPEOOBAaHUAMM, B TOM UHCIIE U3MEHEHUEM COLIMATIbHOMN
CUTYyallMM Pa3BUTUS — POCTOM MH(POPMALIMOHHBIX MEPErpy30K, U3MEHEHUEM XapaKkTepa U
CIoco00B OOIIEHUS U COL[MAIbHBIX B3aUMOJEHCTBHM (00BEMBI U CLIOCOOBI MOTYUYEHUS
nH(pOpMaLUU TOPOKIAIOT PsAJl 0OCOOEHHOCTEHN pa3BUTHS COBPEMEHHBIX NOIPOCTKOB). Hanbomnee
NPOAYKTUBHBIMU C TOUKH 3PEHUS PEIICHUS 3a/1a4 Pa3BUTHS TOJIPOCTKA SIBIISIOTCS
COLIMOMOpAaJIbHAsl U MHTEIUIEKTyaJIbHAs! B3POCIIOCTb.

[Tomumo 3TOTO, rI00aTBHBIE 1ENU (OPMYIUPYIOTCS C YYETOM PACCMOTPEHUSI OMOJIOTUYECKOTO
00pa3oBaHMs KaKk KOMIIOHEHTa CUCTEMbI 00pa30BaHMs B 1I€JIOM, IO3TOMY OHH SBIISIIOTCS Haubosee
OOIIMMU M COLIMATBHO 3HAYMMBIMH.

C yderoMm BblIIIEHa3BaHHBIX MOJX0/0B IVI00AJbHBIMHU LeJAMH 0HOJIOTHYeCKOro
00pa30BaHUSIABIAIOTCA:

*  conMAIM3alNUA 00ydaeMbIX, KaK BX0XK/IEHHUE B MUP KyJIbTYPhl U COLUAIbHBIX OTHOLLIEHUH,
o0ecrieunBarolee BKIIOUeHHE 00yUYaroUXCsl B Ty WIM HHYIO IPYIITY WIH OOIIHOCTh — HOCUTENS
ee HOpM, LIEHHOCTEeW, OpUEHTAIIHIi, OCBAaBaEMbIX B IPOIIECCE 3HAKOMCTBA C MUPOM >KHUBOM
HPUPOJIBL:

*  npuolIIeHHue K MO3HABATEIbHOMN KYJIbType KaK CHUCTEME MO3HABATEIbHBIX (HAyUYHbIX)
[IEHHOCTE!, HAKOIUIEHHBIX 00IIIECTBOM B c(epe OMOIOrnYecKOi HayKH.

[TomuMmo 3TOTO, OHOIOTHYECKOE 00pa30BaHNE TPU3BAHO OOCCTICUHTH:

*  OPHEHTALMIO B CUCTEME MOPAJIbHBIX HOPM U LIEHHOCTEN: IIPU3HAHNUE BBICOKON LIEHHOCTH
’KH3HU BO BCEX €€ MPOSBIICHUSX, 3/I0POBbsI CBOETO U JIPYTUX JIOACH; SKOJIOTrMUECKOe COZHAHUE;
BOCIIUTaHKE JTIOOBU K IPUPOJE;

*  pa3BMTHe [103HABATEIbHBIX MOTHUBOB, HAIIPaBJICHHBIX HA MOJyY€HNE HOBOTO 3HAHUS O
KUBOU MPUPO/IE; TO3HABATEIBHBIX KAUECTB IMYHOCTH, CBSI3aHHBIX C YCBOEHHUEM OCHOB Hay4HBIX
3HAaHUH, OBJIAZICHUEM METOJIaMHU UCCIIEZIOBAHUS IPUPOAbI, POPMUPOBAHUEM HUHTEIUIEKTYaTIbHBIX
YMEHUN;



° OBJIAICHUE KIITFOUCBBIMU KOMIICTCHTHOCTSIMMU. y‘ICGHO-HOSHaBaTCHLHBIMI/I,
MH(OPMaLMOHHBIMU, LICHHOCTHO-CMBICJIOBBIMU, KOMMYHUKATHBHBIMU;
*  ¢opMupoBaHuUe y yUaIUXCs O3HABATEIbHON KYJIbTYPhl, OCBAUBAEMOM B MPOIIECCE
MO3HABATEJILHON 1E€ATEIbHOCTH, U SCTETUUECKOM KYJIbTYpPhl KaK CHOCOOHOCTH K YMOIMOHATIBHO-
[IEHHOCTHOMY OTHOIIECHHIO K OOBEKTaM KUBOU MPUPOJIBI.
3agaun:
obecrieueHre B MPOLEcce U3yUeHUsl OMOIOTHH YCIOBUH ISl JOCTHXKEHUS TUIAHUPYEMBbIX
pe3yIbTaTOB;
CO3/1aHHE B IIPOLIECCE U3YUEHUS IIPEIMETA YCIOBUMN JJIs Pa3BUTHUS JINYHOCTH, CIIOCOOHOCTEH,
YJIOBJIETBOPEHHS [TO3HABATEIBHBIX HHTEPECOB, CAMOPEATU3AIH 00YYaIOIINXCSI, B TOM YHCIIE
OJ/IAPEHHBIX;
CO3/IaHHE B MIPOLIECCEe U3YUEHUS MPeMeTa YCIOBUM st POPMUPOBAHUS LIEHHOCTEN
06yqa10m1/1xc;1, OCHOB HUX Fpa)KI[aHCKOﬁ UICHTUYHOCTHU U COLIUAJIBHO - HpO(i)GCCI/IOHaJIbHBIX
OpHUEHTALIN;
BKIIIOUEHHUE 00YUaIOUINXCs B IPOIECCH TPE0Opa30BaHUS COLMANILHOM cpenibl, popMHUpOBaHUE Y
HUX JIMJIEPCKUX KAYECTB, ONbITA COLUATBHON JIEATEIbHOCTH, PEATU3ALNH COLUATIBHBIX IPOCKTOB
U TIpOrpamm;
CO3JIaHHE B MpoIlecce U3yUeHUS IPeMETa YCIOBUH 1sl GOpMUPOBAHUS Y 00yJaIOLIHXCS
HABBIKOB 37J0POBOT0 U 06€30I1aCHOTO VIS YeIOBEKa U OKPYIXKAIOIIeH ero cpelibl 00pasa xKU3HU;
CO3/IaHME B MPOLIECCE U3YUEHUS MpPeMETa YCIOBUM At GOPMUPOBAHUS Y OOYUAIOIIMXCS OTbITa
CaMOCTOSITEJIbHON y4eOHOM A TEIbHOCTH;
3HAaKOMCTBO 06yqa10mnxc;1 C MCTOZJaMH1 HAYYHOI'O IMO3HAHUA U MCTOJaMH UCCIICAOBAHUA
00BEKTOB U SIBJICHUN TTPUPO/IBI;
®opmupoBaHue y 00y4aromuxcsi yMEHUu HaOII0AaTh IPUPOAHBIE SIBJICHUS U BBIIOIHITH OMBITHI,
JabopaTopHbIe pabOThI U IKCTIEPUMEHTAIbHBIEC UCCIICIOBAHNUS;
OBJIaJICHUC O6yanOIHHXC$I TaKUMH O6HIeHay‘~IHI)IMI/I MOHATHUAMHU, KaK IIPUPOJHOC ABJICHUC,
AMIEPUYECKU YCTAaHOBICHHBIN (PakT, mpoliema, TUIoTe3a, TEOPETUUECKUI BBIBOJI, PE3YJIbTAT
HKCIIEPUMEHTAIILHON TPOBEPKH;
. MOHUMaHHEe 00YYaIOIMMUCS OTIUYMNA HAyUHBIX JaHHBIX OT HEMIPOBEPEHHON MH(pOpMaIuH,
OCHHOCTH HAYKHU JI YAOBJICTBOPCHUA 6I>ITOBI)IX, IMPONU3BOJACTBCHHBIX U KYJIBTYPHBIX
NOTpeOHOCTEN UenoBeKa.

ILleHHOCTHBIE OPHEHTHUPHI COIEPKAHUS YUeOHOT0 MpeaMeTa.
B kauecTBe HEHHOCTHBIX OPHEHTHPOB OHMOJIOTHYECKOTO 00pa30BaHMS BBICTYHAIOT OOBEKTHI,
n3y4aeMble B Kypce OMOJIOrMH, K KOTOPBIM Y yJaliuxcsi popMUpPyeTCsl IECHHOCTHOE OTHOIIEHHUE.
[Tpu 5TOM BeyIIyIO POJIb UTPAIOT MO3HABATEIbHBIC IIEHHOCTH, TaK KaK JaHHBIA yUeOHbBIN
npeaAMET BXOJUT B IpyIIly NpE€aAMETOB MMO3HABATCIBHOI'0 NUKJIA, INTaBHAA IEJIb KOTOPBIX
3aKJIFOYAETCS B U3YyUEHUHU MTPUPOIBI.
OCHOBy IIO3HaBaTCJIbHBIX HGHHOCTCﬁ COCTaBJIAKOT HAYUYHBIC 3HAHUA U HAYYHBIC MCTObI
no3HaHus. [lo3HaBaTenbHBIC IIEHHOCTHBIE OPUEHTAINH, (POpMHUpyEeMbIe B POIIECCE NU3YUCHHUS
6I/IOJ'IOFI/II/I, IMPOABJIAIOTCA B IPU3HAHUH:
. LEHHOCTH HAyYHOI'O 3HaHMS, €r0 MPAKTUYECKON 3HAYMMOCTH, 1I0CTOBEPHOCTH;
. LEHHOCTU OMOJIOTMYECKUX METOJ0OB UCCIIEeI0BaHUS )KMBOW U HEKUBOM MPUPOIBL;
*  MOHHUMAHHH CIIOKHOCTHU U MPOTUBOPEUYMBOCTH CAMOT0 Ipoliecca MO3HAHMUS.
PazBuTHe 1M03HABATEIIHLHBIX IOEHHOCTHBIX OpI/IeHTaHI/Iﬁ COJZCpIKaHUA Kypca OHMOJIOTHU MO3BOJISIET

c(opMHpOBATE:

o YBa)KI/ITeJ'II)HOG OTHOIIICHUEC K COSH}IaTeHBHOﬁ, TBOp‘ICCKOﬁ JACATCIIBHOCTH,

. MOHMMaHKUE HEOOXOJUMOCTH 3/I0POBOTO 00pasa KU3HU;

. 0CO3HaHWE HEOOXOAMMOCTH COOTIOAATh TUTUEHUYECKUE TTPABUIIa U1 HOPMBI;

. CO3HATENBHBIN BEIOOP OyayIiel mpodeccHoHaTbHOM NesSTEIbHOCTH.



Kypc 6uonoruu o6manaeT BO3SMOKHOCTAMHU It (POPMHUPOBAHHS KOMMYHHUKATHBHBIX [IEHHOCTEH,
OCHOBY KOTOPBIX COCTABJISIOT MpoLIecC OOIICHUS U IpaMOTHast peub. KoMMyHHKaTHUBHBIE
[ICHHOCTHbIE OPUEHTAIIMH Kypca CIIOCOOCTBYIOT:
. MPaBUJIBHOMY HCIIOJIb30BAHUIO OMOJIOTUYECKOM TEPMUHOIOTHH U CUMBOJIUKH;
. Pa3BUTHUIO MOTPEOHOCTH BECTH JIMAJIOT, BRICIIYIIIMBATh MHEHUE ONIIOHEHTA, Y9aCTBOBAThH B
JTUCKYCCHH,
. Pa3BHUTHUIO CIIOCOOHOCTH OTKPBITO BHIPAXKATh U apTyMEHTUPOBAHHO OTCTAUBATH CBOKO TOUKY
3peHusl.
Kypc 6uonoruu B HanboubIei Mepe, Mo CpaBHEHUIO ¢ JPYTHUMH IKOJILHBIME KypCaMH,
HampaBJieH Ha (OPMUPOBAHUE HPABCTBEHHBIX [IEHHOCTEH — IIEHHOCTH JKU3HH BO BCEX €€
MPOSIBIICHUSX, BKIIFOYasi TOHUMAaHNE CAaMOIIEHHOCTH, YHUKAJIbHOCTH U HEMOBTOPUMOCTH BCEX
JKUBBIX O0BEKTOB, B TOM YHCJIE U YEJIOBEKA.
LlenHOCTHBIE OpHEHTAIMH, POPMUpPYEMBIC B Kypce OMOJIOTHH B Chepe ICTETUUECKUX IIEHHOCTEH,
MPEJIOoJIaratoT BOCIIUTAHUE Y YUAIIUXCS CIOCOOHOCTH K BOCTIPUSITUIO M IPEe0Opa30BaHUIO )KUBOU
MIPUPOJIBI TT0 3aKOHAM KPAaCOThI, TAPMOHUHU; ICTETHUECKOTO OTHOIIICHUS K 00BEKTaM )KHBOU
PUPOJIBIL.
Bce BrIlie 0003HaYeHHBIC IICHHOCTH M [ICHHOCTHBIE OPUCHTAIIMH COCTABIISIOT B COBOKYITHOCTH
OCHOBY 117151 )OPMUPOBAHUS [IEHHOCTHOTO OTHOILIEHUS K IPUPO/IE, OOIIECTBY, YEIOBEKY B
KOHTEKCTE 00IIe4eT0BEYECKUX IEHHOCTEH NCTHHBI, J00pa M KPACOTHI.
[TocTpoeHue yueOHOTr0 coiep KaHus Kypca OCYIIECTBISIETCS MOCIEA0BATEIbHO OT 00IEero K
YaCTHOMY C yUETOM peallu3alfy BHYTPUIIPSIMETHBIX U METAIIPEIMETHBIX CBs3ei. B OCHOBY
MOJIO’KEHO B3aUMOJICHCTBUE HAYYHOT'O, TYMAaHUCTHYECKOT 0, aKCHOJIOTUYECKOTO,
KYJIbTYpOJIOTHYECKOTO, JINYHOCTHO - AEATEIHHOCTHOTO, UCTOPUKO-TIPOOIEMHOTO,
WHTETPATUBHOT0, KOMIETEHTHOCTHOTO MOJIXO/IOB.
N3yuenne OMOIOTUM Ha CTYNIEHH OCHOBHOTO OOIIEro 00pa3oBaHMsl TPAIUIIMOHHO HAIPABJICHO HA
dbopMupOBaHUE y yUaLTUXCA MPEICTABICHUI 00 OTIIMYUTENBHBIX OCOOCHHOCTSIX 00BEKTOB )KUBOU
IPUPOIBI, UX MHOTOOOPA3UH U HBOJIIOINH; O YEJIOBEKe KaK OMOCOIHMaIbHOM cymecTse. Jlis
(dbopMUPOBaHUS Y YUAIIUXCSI OCHOB HAYYHOTO MHUPOBO33PEHUS, Pa3BUTHSI HHTEIIEKTYaTbHBIX
CIOCOOHOCTEH 1 TI03HABATEIILHBIX HHTEPECOB B TIPOIIECCe U3YUCHUST OMOIIOTUH OCHOBHOE
BHUMaHUE YJIENSIeTCA 3HAKOMCTBY YYalllUXCsl ¢ METO/IaMU HAyYHOTO TO3HAHUS KUBOU MTPUPOIBI,
MTOCTAHOBKE MTPOOJIeM, TPEOYIOIINX OT YUYAIIUXCS CAMOCTOSTEILHOM e TSIIbHOCTH 10 MX
pa3peleHuIo.
CopepxaHue Kypca HallpaBJIeHO Ha (OPMUpPOBAaHUE YHUBEPCATBHBIX YUCOHBIX IEHCTBUH,
o0ecreynBaroINX pa3BUTHE MMO3HABATEIHHBIX 1 KOMMYHHKATUBHBIX Ka4eCTB TUYHOCTH.
OOyuatomiriecst BKIIIOYAIOTCS B TIPOSKTHYIO M UCCIIEAOBATENBCKYIO IEITEITLHOCTh, OCHOBY KOTOPOM
COCTaBIISIIOT TaKWe yueOHbIe IeUCTBUA, KaK YMEHHUE BHIECTh IPOOJIEMBI, CTABUThH BOTIPOCHI,
KJIACCHU(UITUPOBATE, HAOIIOAATh, TPOBOJIUTH IKCIIEPUMEHT, JIeJIaTh BBIBOBI, OOBSICHSITH,
JOKa3bIBaTh, 3alIMIIATh CBOU HJIEH, 1aBaTh OMpPEIeNICHUs TOHITUI, CTPYKTYpHUPOBATh MaTepuail 1
Ip. Yyaruecs BKIIIOYAIOTCSl B KOMMYHUKAaTUBHYIO YUEOHYTO IS TETFHOCTB, I/Ie TIPe00IajaroT
Takue e€ BUbI, KAK YMEHHE MOJIHO U TOUYHO BBIPA)KaTh CBOM MBICIIH, ApTYMEHTHPOBATh CBOIO
TOYKY 3peHUs, paboTaTh B TPYIIE, MPEACTABIATh U COOOIaTh HHGOPMAIIHIO B YCTHOW H
nUChbMeHHOU (hopMe, BCTYMAaTh B JUATIOT U T. 1.
[Ipennaraemast pabouasi mporpaMma peaau3yercsi B yaeOHUKax OUONIOTHH U yueOHO-
METOJIMIECKUX MTOCOOMIX, CO3/IaHHBIX KOJUIEKTHBOM aBTOPOB IO/ PyKOBOACTBOM B. B.
[Taceunuka.

OO0mas xapakrepucTuka yu4e0OHOro npeamera.
Y4eOHoe coaepxaHue Kypca OHOJIOTHM BKJIKOYaeT:
Benenue B 00uryro 6uonoruto, 70 4, 2 4 B Hepento (9 kiacc).
Takoe MoCTpOCHHE MPOTrPAMMBI COXPAHSET JIyUITue TPAJIWIIMH B IT01a4e YIeOHOTO MaTepralia ¢
MOCTEIIEHHBIM YCIIO)KHCHUEM YPOBHS €T0 H3JI0KCHHS B COOTBETCTBHH C BO3PACTOM YUAIIUXCSI.



OHno npeamnonaraeT nocieaoBareabHoe (GOPMUPOBAHUE U PA3BUTHE OCHOBOIIOIATAIOLINX
OHoJOruUYecKrX MOHATUM B 9 Kitacce.
B 9 kiacce 0600maroTcst 3HAHUS O )KU3HU U YPOBHSX €€ OpraHu3aluu, pacKpbIBAIOTCA
MHUPOBO33PEHUYECKHE BOIIPOCHI O MPOUCXOKACHNN M Pa3BUTHH KU3HU Ha 3emiie, 0000maTes u
YTy OIsI0TCS TOHATHSA 00 HBOJIIOLIMOHHOM Pa3BUTUU OPTaHU3MOB. YUaluecs MOoTy4aroT 3HAaHUS
OCHOB ITUTOJIOTUH, T€HETUKH, CEJICKLIUHU, TeOpUH 3BotolMU. [lomyuenHbie Onomornyeckue 3HaHHUs
CIJIy>KaT OCHOBOM IPH PACCMOTPEHUH SKOJIOTHH OPraHU3Ma, MOMYJISIKY, OHOLIeH03a, Ornocdepsl U
00 OTBETCTBEHHOCTH YEJIOBEKA 3a KU3Hb HA 3eMJI€.
VYuyaiuecs 10JKHBI YCBOUTh U IPUMEHSATDH B CBOEH J1€ATEIbHOCTH OCHOBHBIE TIOJIOKEHUS
OHOJOTrUYEeCKON HAYKH O CTPOCHHUHU U KU3HEAEATEIbHOCTH OPraHU3MOB, UX UHIUBUAYaIbHOM U
UCTOPUYECKOM PA3BUTHUH, CTPYKTYpE, GYHKIIMOHUPOBAHUHU, MHOTOOOPa3UH IKOJIOTUIECKHIX
CUCTEM, UX U3MEHEHMH 110/ BIUSHUEM JIEATEIbHOCTH Y€JI0BEKA; HAYUUThCS IPUHUMATD
9KOJIOTMYECKH MTPaBUJIbHBIE PEIICHUS B 00JACTH MPUPOOIIOIb30BAHHUS.
W3ydenue 6M0I0TUY MO IpeiaracMoi mporpaMMe npenosaraet BeieHue peHomornueckux
HaOJI0IeHUH, OIIBITHUYECKON M MMPAKTHYECKOW PaOOThI. J{Jsi MOHMMaHUS yYalIMMUCS CYIIHOCTH
OMOJOrNYeCKUX SBJICHUI B IPOrpaMMy BBEJEHBI 1a00paTOpHbIE pabOThl, IKCKYPCUH,
JEMOHCTpAIIMH OIBITOB, MPOBeieHNe HabmoaeHui. Be€ 3T0 1aéT BO3MOXKHOCTH HAIIPABIEHHO
BO3/ICHICTBOBATH Ha JIMYHOCTh y4Yallerocs: TPEHUPOBATh NaMsTh, pa3BUBaTh HAOIIOAATEILHOCTb,
MBIIJICHHE, 00y4aTh MpuéMaM CaMOCTOSTEIbHON YUeOHOH e TeTbHOCTH, CIOCOOCTBOBATH
Pa3BUTHIO JIIOOO3HATEILHOCTH U UHTEpECA K MPEAMETY.

MecTo y4eOHOT0 npeaMeTa B Y4eOHOM IJIaHe.
Kypcy 6uonoruu Ha CTyreHu OCHOBHOTO 00111ero 00pa3oBaHus MPEIIeCTBYET KypC
OKPY’KaIOIIET0 MUPA, BKITIOYAIOIINN HHTETPUPOBAHHBIE CBEICHUS U3 KypCOB (DU3HUKH, XUMUH,
Ouonoruu, actpoHOMUH, reorpaduu. I1o oTHOMEHNIO K Kypcy OMOJIOTHH JaHHBINA KypC SIBISETCS
MPOTEACBTHUECKUM, B XOJI€ OCBOCHHUSI €T0 COJICPIKAHUS Y ydaluxcsi OopMHUPYIOTCS
3JIeMEeHTapHbIE PECTABICHUS O PACTCHHSIX, )KUBOTHBIX, TpHOax 1 OaKTepHsiX, X MHOT0O0pa3uH,
pOJIK B IPUPO/JIE U JKU3HU YeJIOBEKA.
[TomuMoO 3TOTO, B Kypce OKpYKaroIlero Mupa paccMaTpuBaeTCs psiJi HOHSITUI, UHTETPaTUBHBIX 110
CBOEH CYIIHOCTH M 3HAUUMBIX JUI MOCIEIYIOIEro U3y4eHUsl CUCTEMaTHUECKOro Kypca OnoIoTuu:
T€Ja U BEUIECTBA, HEOPrAaHUYECKUE U OPIraHUYECKUE BEILIECTBA, arperaTHhIE COCTOSIHUS BEIIECTBA,
ucnapeHue, nouysa u Jip. Onupasicb Ha 3TH MOHATHS, YUUTETb OMOJIOTHH MOKET O0JIee MOJIHO U
TOYHO C Hay4HOH TOYKH 3pEHUsI paCKpbIBaTh (PU3UKO-XUMHUUECKHE OCHOBBI OMOJIIOTMYECKUX
IPOIIECCOB U ABJICHUHN, U3y4aeMbIX B OCHOBHOM IIKOJI€ (MUTaHUe, AbIXaHUE, 0OMEH BEIIECTB).
B cBoto ouepens, conepkaHue Kypca OMOJOTUY B OCHOBHOM IIIKOJIE, BKJIFOYAIOIIEE CBEIEHUS O
MHOT000pa3u OPraHu3MOB, OMOJIOTMYECKOM MPUPOJE U COLIMATBHON CYIIHOCTH YE€JI0BEKa,
CITY>KUT OCHOBOM JIJIsl U3Y4YEHHS OOIIUX OMOTOTHYECKUX 3aKOHOMEPHOCTEH, TEOpPHU, 3aKOHOB,
TUIIOTE3 B cTapllel mKoJje, Iae ocodoe 3HaueHue MpHoOpeTaroT MUPOBO33PEHUECKHE,
TEOPETUYECKHE ITOHATHS.
PaGouast mporpamMma 1o OGMOJIOTHH I OCHOBHOTO OOIIIET0 0Opa30BaHMs COCTABIICHA U3 pacyeTa
4acoB, yKa3aHHBIX B 0a3UCHOM yuyeOHOM Iu1aHe, ¢ yuetoM 30% BpeMeHH, OTBOJIMMOTO Ha
BapHUaTUBHYIO YaCTh MPOrPaMMBbl, COAEPIKaHUEe KOTOPOU (hOPpMHUPYETCsl aBTOpaMHU pabounx
IIPOrPaMM.
B cootBercTBUU ¢ TpeboBaHusaMU DenepabHOrO TOCyIapCTBEHHOI0 00pa3oBaTeIbHOTO
CTaHJapTa Ha 00s13aTeIbHOE N3ydeHue Ouooruu B 9 kinacc orBogautcs 70 gacos, 2 yaca B
HEJIEIIIO.
Taxum oOpa3oM, copepikaHue Kypca B OCHOBHOM IIIKOJIE TPEICTaBIIAET COOO0M BaKHOE
HEOTHEMJIEMOE 3BEHO B CHCTEME HEMPEPHIBHOTO OMOIOTHUECKOro 00pa3oBaHMsl, ABIISIONIEECS
OCHOBOM JIJIs1 TOCTIEAYTOIIEH YpOBHEBOH U TpodriibHON Aud pepeHnnanmm.



JIMYHOCTHBIE, MeTANIPeAMETHBIE U MPeIMETHbIE Pe3yJIbTAThI OCBOCHHSI Y4€0OHOT O
npeaMera.

JlesTenbHOCTh 00pa30BaTEBHOIO YUPEIKICHHUS 00IIero 00pa3oBaHus B 00yUYeHUU OHOIOTHH
JI0JKHA OBITH HAIpaBJIeHA HA JOCTHXKEHHE 00YUaIOIMMUCS CIEAYIOIINX JIUYHOCHHbIX
pe3yiomamos:

1) 3HaHKE OCHOBHBIX IPUHIIMIIOB U MIPaBUJI OTHOLICHHUS K KUBOM MPUPOJIE, OCHOB 3I0pPOBOTO
o0pasa XKHU3HH U 37J0pPOBbECOEPETAIOIINX TEXHOJIOTUH;
2) peanu3zanuys yCTaHOBOK 3/JOPOBOTO 00pasa »KU3HU;
3) chopMUPOBAHHOCTH NMO3HABATEIHHBIX HHTEPECOB U MOTHUBOB, HAPABICHHBIX HA U3YUYCHHE
YKUBOU MPUPOBI, HHTEJUIEKTYAIbHBIX YMEHUI (I0Ka3bIBaTh, CTPOUTH PACCYKICHUS,
aHAJM3UPOBATh, CPABHUBATH, JIENIATh BHIBOJIBI U JIP.); SCTETHUECKOTO OTHOIICHHS K )KUBBIM
00BeKTaM.
Memanpeomemnvimu pe3yivmamamu OCBOCHUS BbIITYCKHUKAMU OCHOBHOM IIKOJIBI TPOTPaMMBbI
10 OMOJIOTUU SBIISIOTCS:

1) oBnaieHNe COCTaBISIFOIIMMH HCCIIEIOBATEIBCKOM U IPOSKTHOM JIeSTETbHOCTH, BKIIFOYAst
YMEHUS BUIECTh POOJIEMY, CTABUTH BOTIPOCHI, BBIIBUTATh TUIIOTE3bI, JaBaTh OMPEICICHUS
MOHITUSIM, KIACCU(PUIIUPOBATh, HAOIIOAATH, TPOBOAUTH SKCIIEPUMEHTBHI, JI€TaTh BHIBOJIBI U
3aKIJIIOUEHUS, CTPYKTYPUPOBATh MaTepuai, 00ObsACHATh, 10Ka3bIBaTh, 3aIIUILATH CBOU UICH,
2) ymenus paboTath C pa3HBIMH HCTOYHHKAMH OHOJIOTUYECKON HH(OPMAINK: HAXOAUTh
OHMOIOTHYECKYI0 MHPOPMAIUIO B PA3IMUHBIX HCTOYHHUKAX (TEKCTE yUeOHHMKA, HAyIHO-
MOMYJISIPHOM TUTEpaType, OUOIOrHUECKUX CIIOBApSX U CIIPABOYHUKAX ), aHATH3UPOBATH U
OILICHUBATh UH(OPMALIHIO, TPEOOPa30BhIBATH MHPOPMAIUIO U3 OHOM (POPMBI B APYTYIO;
3) ciocoOHOCTH BBIOMPATH LIEIEBBIE U CMBICIIOBbIE YCTAHOBKHM B CBOUX JIEHCTBUAX U MOCTYIIKaX IO
OTHOIIEHHIO K KUBOU TPUPOJIE, 3T0POBBIO CBOEMY U OKPYIKAIOIINX;
4) yMeHHs aJIeKBaTHO MCIOJIb30BaTh PEUYEBBIC CPECTBA TS IUCKYCCUU M apryMEHTAIH CBOEH
MO3UIUH, CPABHUBATH Pa3HbIE TOUKU 3PEHHUS], apTyMEHTHPOBATh
CBOIO TOUYKY 3PEHUSI, OTCTAaUBATh CBOIO ITO3UITHIO.
Ilpeomemnvimu pezynvmamamu 0OCBOCHUS BHIITYCKHIKAMH OCHOBHOH IIIKOJIBI TPOTPAMMEI 110
OMOJIOTHY SBIISIOTCA:
BBIJICJIEHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIOITMUYECKUX OOBEKTOB (OTIMUYUTENIBHBIX PU3HAKOB
KUBBIX OPTaHU3MOB; KJIETOK H OPTaHU3MOB PAaCTEHUH, )KUBOTHBIX, TPHOOB 1 OaKTepuii;
OopraHu3Ma 4ejoBeKa; BUI0B, 3KocucTeM; 6rochepsl) 1 npoieccoB (0OMEH BEIIECTB U
NpEeBpallCHHs] SHEPTUH, TUTAHKE, AbIXaHUE, BbIJICIIEHUE, TPAHCIIOPT BEIIECTB, POCT, pa3BUTHE,
pasMHOXKEHHUE, PeryJIsus )KU3HEAEATEIbHOCTH OpraHi3Ma; KpyroBOpOT BELECTB U MPEBPALLEHUS
SHEPrUM B 3KOCHUCTEMAX);
NPUBEJICHNE JI0KA3aTEILCTB (apTyMEHTAIHS) POJICTBA YEIIOBEKA C MIIEKOMTUTAIOIIUMH
KMBOTHBIMH; B3aUMOCBSI31 YEJIOBEKA U OKPYXKAIOILEH cpelibl; 3aBUCUMOCTH 3710POBbS UEIOBEKa OT
COCTOSIHUS OKpY’Karollel cpesibl; HeOOXOAMMOCTH 3alUThI OKPYKAIOLIEH cpe/bl; COOII0ICHUS
Mep TPOPHUIAKTUKY 3a00JIeBaHN, BEI3BIBAEMBIX PACTEHUSMH, )KUBOTHBIMH, OaKTEPHSIMH,
rpubaMu ¥ BUpycaMH, TpaBMaTH3Ma, cTpeccoB, BUU-uH(exwn, BpeJHbIX TPUBHIYEK, HAPYIICHHS
OCaHKH, 3pEHUS, CIyXa, MHPEKIIMOHHBIX U MPOCTYTHBIX 3a00JI€BaHMIA;
KJIaccu(puKaus — onpeieleHrne MPUHAUIEKHOCTH OMOJIOTMYECKUX 00BEKTOB K OIpeIesIeHHON
CHCTEMaTUYECKOU TpyIIIie;
00BSICHEHHNE POJTH OMOJIOTHH B TIPAKTUUYECKOMN JEATEIHHOCTH JIFOJICH; MECTa U POJTU YeJIOBEKa B
IPUPOJIE; POJCTBA, OOIIHOCTH MPOUCXOXKICHHS U SBOJIOIMU PACTEHUN U )KUBOTHBIX (Ha MpUMeEpe
COIIOCTABJICHHUS OTAEIBHBIX IPYIIIT); POJIM PA3TMUYHBIX OPTaHU3MOB B J)KU3HHU YEIOBEKa; 3HAUEHUS
OMOJIOTHYECKOTO pa3HOOOPA3us ISl COXpaHEHUs Onoc]epbl; MEXaHN3MOB HACIEACTBEHHOCTH 1



W3MEHYMBOCTH, TPOSIBIICHHSI HACIICACTBEHHBIX 3a00JICBaHU Y YeTIOBEKa, BUI000Pa30BaHUS U
MIPUCTIOCOOICHHOCTH;

pa3iinuCHUC Ha Ta6JII/ILIaX gacTe u OpraHon10B KJICTKH, OPpraHOB U CUCTCM OpraHOB YCJIIOBCKA, HA
JKUBBIX O0OBEKTaX U Ta6JII/ILIaX OpraHOB OBCTKOBOI'O paCTCHHA, OPraHOB U CUCTEM OPraHOB
YKUBOTHBIX, PACTCHHIA Pa3HBIX OT/EIIOB, KHBOTHBIX OT/CIIHBIX TUIIOB U KJIACCOB; HanboJee
pacIpOCTPaHEHHBIX PACTCHHUI U IOMAITHUX KUBOTHBIX, CheIOOHBIX H SJJOBUTHIX TPUOOB,
OTTACHBIX JIS YEIIOBEKA PACTEHUH U )KUBOTHBIX;

CpaBHEHHE OMOJOTUYECKIX 0OBEKTOB U MPOIIECCOB, YMEHUE JIeTIaTh BHIBOABI M YMO3AKITIOUCHUS
Ha OCHOBE CPaBHCHUS;

BBISIBIICHHE N3MEHYUBOCTH OPTaHU3MOB; IIPUCIIOCOOJICHUI OPraHU3MOB K Cpe/ie OOMTaHUs; THIIOB
BSaHMOﬂeﬁCTBHH Pa3HBIX BUAOB B SKOCUCTCME; B3alMOCBS3EH MCKOY OCO6CHHOCTSIMI/I CTPOCHHUA
KJICTOK, TKaHEH, OPraHoB, CUCTEM OPTaHOB M UX (DYHKIUSIMH;

OBJIAJICHUE METOJIaMH OMOJIOTHYECKON HAyKU: HAOIFOICHUE U ONTMCAaHUE OMOJIOTUIECKUX
00BEKTOB U MPOIECCOB; TTOCTAHOBKA OMOJIOTUYECKUX IKCIIEPUMEHTOB M OOBSICHEHHE MX
pe3yIbTaToOB

Conep:xanue y4eOHOT0 nmpeamMera
Bbuosiorusi. BBenenue B 0011y10 6M0JI0THIO
9 kJacc
(70 yacos, 2 yaca B HeleJII0)

Beenenne (3 uaca)

buonorus Hayka o )uBoii npupoze. 3HaueHue OUOIIOTUYECKUX 3HAHUHM B COBPEMEHHOI JKU3HH.
[Tpodeccun, cBsazanHbie ¢ Ononorueit. MeTo el uccinenoBanus ouonorun. [IoHITHE «OKU3HBY.
CoBpeMeHHbIE HAyYHbIE TIPECTABICHUS O CYIIIHOCTH kU3HH. CBOWCTBA )KUBOTO. Y POBHU
OpTaHU3AINH )KUBOH MPUPOJIBL.

JHemoncmpayusn

[TopTpeThl yYeHBIX, BHECITNX 3HAYUTEIILHBIN BKJIA]l B Pa3BUTHE OMOJIOTHUYECKON HAYKH.
Ilpeomemnmnoie pezynomamaul

Yuawuecs oonscnol snams:

— CBOIICTBA KHBOTO;

— METOJBI UCCIICIOBAHMSI OMOJIOTHH;

— 3Ha4YeHHE OMOJOTUYECKUX 3HAHUN B COBPEMEHHOM KU3HHU.

Yuawuecs oonscner umems npeocmasnenue:

— 0 OMOJIOTHH, KaK HayKe O KUBOH MPUPO/IE;

— 0 npodeccusx, CBI3aHHBIX C OMOJIOTHEIH;

— 00 YpOBHEBOMW OpraHHU3aINH KUBOI MPUPOIBL.

Pa3zaen 1: YPOBHU OPTAHU3AIIMU )KUBOU MMPUPOJBI (53 yaca)
Mogekyasipublii ypoBenb (9 uacos)

OO01mas XxapakTepucTHKa MOJIEKYJISIPHOTO YPOBHS OpraHu3aIiiu >kuBoro. Cocras, CTpOCHHE U
(GYHKIIMHA OPTaHUYECKUX BEIIECTB, BXOSIINX B COCTAB KUBOTO: YTIIEBOIbI, TUTTHIBI, OCITKH,
HyKJIenHOBbIe KUci0Thl, AT® u npyrue oprannyeckue coeAnHeHus1. buonoruyeckue
KaTanau3atopbl. Bupycel.
Hemoncmpayus
CxeMbl CTpOEHHUS MOJIEKYJI XUMUUYECKUX COEAMHEHUN, OTHOCAIIMXCS K OCHOBHBIM I'pyIam
OpPTaHWYECKHUX BEIIECTB.
Jlabopamopuasa paboma Nel
Pacmenienue nepokcuaa Bogopoaa GepMeHTOM KaTana3oi.
Ilpeomemmnuie pesynomamot:
Yuawuecs oonorcnor.



— 3HATh COCTaB, CTPOCHHE U (YHKIIUU OPTAaHUIECKUX BEIIECTB, BXOASIINX B COCTAB JKUBOTO;
— UMETb NePBOHAYAIbHBIE CUCTEMAaTU3UPOBAHHBIE MPEACTABIECHUS O MOJIEKYJIIPHOM YPOBHE
OpTaHM3aINH )KUBOTO, O BUPYCaX KaK HEKJICTOYHBIX (popMax KU3HU;
— MOJIYYUTH OMBIT UCIOIB30BAHUS METOJOB OMOJIOTMYECKON HaYKU U MPOBEACHUS HECIOMKHBIX
OMOJIOTUYECKHUX YKCIIEPUMEHTOB JIJIsl U3yYEHHUsI CBOMCTB OPraHUYECKHUX BEIIECTB U (DyHKIIUH
(bepMEeHTOB Kak OMOJIOTHYECKUX KaTaJu3aTOPOB.
Knerounslii ypoBenb (/5 uacos)

OO61mas xapakTepuCcTHKa KIETOYHOIO YPOBHS OpraHu3anuu xuBoro. Kierka — cTpykTypHas u
(GyHKIIMOHATBHAS eIMHUIIA )KU3HU. MeTo bl n3ydeHusl KiieTki. OCHOBHBIE TIOJIOKEHUS KICTOYHON
Teopuu. XUMHUYECKUNA COCTaB KJIETKU U €ro MocTosIHCTBO. CTpoeHue KieTku. OyHKINH
OpraHouJ0B KJIeTKH. [IpoKkapuoThl, SyKaproThl. XpOMOCOMHBIN HAOOp KieTkr. OOMEH BEIIeCTB U
MpeBpalleHHe SHEPTUU — OCHOBA JKU3HEIEATEIbHOCTH KIETKH. DHEPreTUYecKuil OOMEH B KJIETKE
KJIeTKH. A’poOHOe 1 aHa’poOHOe AbIxaHue. Poct, pa3BuTHe 1 )KU3HEHHBIN UK Ki1eToK. O0mue
MIOHSATHUS O JICJICHUU KJIETKH (MHTO3, ME€03). ABTOTPOdBI, TETEPOTPOPHI.
Hemoncmpayusn
Moneneii-antnkanuii, WUTIOCTPUPYIOLINX CTPOSHUE KIETKH, EJIeHNEe KIETKH, CHHTEe3 OelKa;
MHUKPOIPENapaToB KJIETOK PACTEHUN U KUBOTHBIX.
Jlabopamopnas paooma Ne2
N3yuenune kiIeTOK pacCTEHUH U )KMBOTHBIX Ha TOTOBBIX MUKpOIIpPENaparax U uX OMUCaHue.
IlIpeomemmnoie pe3ynomamaol
Yuawuecs oonscnvisnams:
— OCHOBHBIE€ METO/IbI U3YUYCHUS KIETKHU;
— 0COOEHHOCTH CTPOEHUS KJIETKU DYKApUOT U IPOKAPHOT;
— (YHKIIMH OPraHOMJIOB KJIETKHU;
— OCHOBHBI€ TOJIOKEHUS KJIETOYHOU TEOPHH;
— XUMHUYECKUH COCTaB KIETKHU.
Yuawuecs oonscner umems npeocmasnenue:
— 0 KJIETOYHOM YPOBHE OpraHU3alMH KUBOTO;
— 0 KJIETKE KaK CTPYKTYPHOU 1 (PYHKIITMOHAIBHON €UHUIIC KU3HU;
— 00 oOMeHe BellecTB U MpeBpalleHre YHEPTHH KaK OCHOBE )KU3HEAEATeIbHOCTH KIETKU;
— 0 pOCT€, Pa3BUTUU U )KU3HEHHOM ITUKJIE KJIETOK;
— 00 0COOEHHOCTSIX MUTOTUYECKOTO JIEIEHUS KIETKH.
Yuawuecs oonscner nonyuume onvim:
— HCTOJIB30BaHUS METOA0B OMOJIOTHYECKON HAYKH M MPOBEICHUS HECIOKHBIX OMOIOTHYECKUX
HKCIIEPUMEHTOB JIJIs1 U3YYCHHS KJIETOK KUBBIX OPTaHU3MOB.

OpraHu3MeHHblii ypoBeHsb (/4 uacog)
becnonoe u nonoBoe pazMHOXkeHHE opranu3MoB. [looBeie kiieTku. OmIog0TBOpEHNUE.
NuauBHyansHOE pa3BUTHE OpraHU3MOB. bruorenernuecknii 3akoH. OCHOBHBIE 3aKOHOMEPHOCTH
nepeaavr HacaeACTBEHHON nHpopmaluu. [ 'eneTnyeckast HEPEePHIBHOCTD JKU3HHU.
3aKOHOMEPHOCTU U3MEHUYMBOCTH. MyTanuu, BUJbI M
Hemoncmpavyus
Tabmu1, HIUTFOCTPUPYIOLIUX BH]IBI OECTIONIOTO U MOJIOBOTO PA3MHOXKEHHUS, YMOPHOHATILHOTO U
MOCTAMOPHUOHAIBHOTO Pa3BUTHSI )KUBOTHBIX, CXOJICTBO 3apOJIbIIIel TO3BOHOYHBIX KUBOTHBIX;
CXEMBbI MUTO3a M M€¥03a, MEKPOIIPETIapaThl SUIIEKIETKHA U CIIEPMATO30M1a )KUBOTHBIX; MOJICTTH —
ANTUIMKAINH, WUTIOCTPUPYIOIINE 3aKOHBI HACIEACTBEHHOCTH, MIEPEKPECT XPOMOCOM; CIIOCOOOB
Pa3MHOKEHUSI KOMHATHBIX PaCTeHHUM, UX U3MEHUNBOCTD; repOapHbIe MaTepHUalibl, KOJIJIEKIIUH,
MYJISDKU TUOPUTHBIX, TIOTHUILIONIHBIX PACTEHUH; TOPTPETHI CENEKIIMOHEPOB, (hoTorpadum,
WUTIOCTPUPYIOIINE PE3YNIbTaThl CEIEKIIMOHHON pabOThI.
Ilpakmuueckue padomoi
Nel. Pemenue reHeTuueckrx 3a7ayd Ha HAacJIe0BaHUE PU3HAKOB MPU HETIOJHOM
JOMUHUPOBAHUHU.
Ne2. Pemenne reHeTHUECKHX 3a/1a4y HA TUTUOPHUIHOE CKPEIIMBAHNE.
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Ne3. PenieHune reHeTUUECKHX 3a/1a4 HA HACJIeI0BaHKE NMPU3HAKOB, CIEIICHHBIX C TOJIOM.
Ne4. BrisiBIeHHE U3MEHYMBOCTH OPTaHU3MOB.
Ilpeomemmnuie pesynomamaol
Yuawuecs donocnol 3Hams:
— CYLIHOCTh OMOI'€HETHYECKOTO 3aKOHA;
— OCHOBHbBIE 3aKOHOMEPHOCTH Ie€pe/iayll HacIeICTBEHHOI HH(OpMaInH;
— 3aKOHOMEPHOCTH U3MEHYMBOCTH;
— OCHOBHBIE€ METO/IbI CEJICKIIUN PACTEHHI, )KUBOTHBIX U MUKPOOPTaHU3MOB;
— 0COOEHHOCTH pa3BUTHUS MOJIOBBIX KIIETOK.
Yuawuecs oonoicnvt umems npedcmasnenue:.
— OpPraHW3MEHHOM YPOBHE OpraHU3alluy >KUBOI'O;
— 0 Melo3e;
— 00 0COOEHHOCTSIX UHAUBUAYAIBHOIO PA3BUTHS OPraHU3MOB;
— 00 0cOOEHHOCTSIX OECIOIOoro U MOJI0BOI0 Pa3MHOKEHUSI OPraHU3MOB;
— 00 OII0IOTBOPEHUH U €T0 OMOJIOTHYECKON POJIH.
IMonyasiuoOHHO-BHI0BOIi ypoBeHb (3 uaca)
Bun. Kputepun Buga. Ctpykrypa Buza. [lomymsinus — ¢opma cynecTBOBaHHs BUA.
Hemorpaduueckue nokasarenu. buonoruueckas kinaccupukaius.
Hemoncmpayusn
['epbapuu, KOIIEKIIUN, MOAETH, MYJISKU, KUBBIE PACTECHUSI.
Jlabopamopuasa paboma Ne3
Hzydenne Mop(}ororuueckoro KpuTepus Bua.
Ilpeomemmnuie pe3yromamul
Yuawuecs donocnol 3Hams:
— KPUTEPUU BUJA U €0 MOMYJSIUOHHYIO CTPYKTYPY;
MPUBOJIUTH MPUMEPHI BUAOB KUBOTHBIX U PACTCHUI;
Yuawuecs oonscner umems npeocmasnenue:
— O MOMYJISILIUOHHO-BUIOBOM YPOBHE OpTraHU3aIuH KHUBOTO;
— 0 BUJIE U €TI0 CTPYKTYPE;
— O MPOUCXOKIECHUHU BUJIOB;
— O NOMYJISAIMH Kak (opMe CYLIECTBOBAHUSI BUJIA;
Yuawuecs oonscner nonyuume onvim:
— HCIOJIb30BaHMUS METOA0B OMOJIOTUYECKON HAYKH U MPOBEIEHUS HECIOKHBIX OMOJIOTHYECKUX
HKCIEPUMEHTOB JUISl H3y4EHHUs] MOP(OIOTHYECKOTO KPUTEPHUS BUIOB.
DKOCHCTEMHBIH ypoBeHb (6uacos)
Coo0b1ecTBo, 3k0cucTeMa, OuoreoreHo3. CocTaB U cTpyKTypa coobiecTBa. Llenu nutanus.
Tpoduueckuit ypoens. [IoToku BemecTBa u sHEPTUn B 3kocucTeMe. [IpoayKTHBHOCTh
coobmiectBa. CaMOpa3BUTHE SKOCUCTEMBI. DKOJIOTUYECKas CyKIecCus. 3HaUCHHE CYKIIECCHI.
Hemoncmpayus
Kounexuuii, WUTIOCTpUPYIONIUX HKOJIOTHUECKUE B3aUMOCBSI3U B OMOreoleH03ax; MOeNei
HKOCHCTEM.
IKckypcusa Nel
W3y4eHue u onucaHnue 3K0OCUCTEM CBOEH MECTHOCTH.
Ilpeomemnuie pezyromamul
Yuawuecs oonxcnvr sname:
- B3aMOCBSI3b NOIYJISIIIMIA B OMOTEO01IeHO3€E;
— 0 COCTaBe U CTPYKType COOOIIECTBA;
- 0 MOTOKAaX BELIECTBA U SHEPTUU B IKOCHCTEME;
- 0 CaMOPa3BUTUH IKOCUCTEM;
Yuawuecs oonscner umems npeocmasnenue:
- 0 BUJJOBOM pa3zHO00Opa3uy;
- 0 MOP(OJIOTUYECKON U TPOCTPAHCTBEHHOM CTPYKTYpe COOOIIECTB;
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- 0 TPO(UIECKOIl CTPYKType COOOIIECTB;

- 0 MMpaMUJIC YHCICHHOCTH U OMOMACCHI;

- 0 MPOAYKTUBHOCTH H TUIOJOPOINUN SKOCUCTEM;

Yuawuecs 0ondxcuvl nonyuums onvim.

— HCIOJIb30BAHUS METO0B OMOIOTHYECKOM HAYKH 1 IPOBEICHUS HECIIOKHBIX OMOIOTHIECKUAX

AKCIIEPUMEHTOB JIJIsl H3YYCHUS IKOJOTHUECKUX B3aUMOCBS3€i B OMOTEOIIEHO3aX.
Buocdepuslii ypoBens (6 uacos)

buocdepa u ee cTpykTypa, CBOiCTBa, 3akoHOMepHOCTH. YueHnue B.M. Bepnanckoro o 6mocdepe.

KpyroBoport BemecTB u 3HEepruu B buochepe. AHTPONOreHHOE BO3/IeHCTBUE HA Onochepy.

OCHOBBI PalIMOHATLHOTO TIPUPOJIOTIOIB30BaHUS. DKOJOTHUECKUE TPOOJIEMbI, HX BIIUSHUE Ha

KHU3Hb yesioBeka. [locinencTBus 1esTenbHOCTH YellOBeKa B 9KOCHCTEMAX.

Hemoncmpayusn

Tabmu1, WUTFOCTPUPYIOIIUX CTPYKTYPY OHOChEpsl; CXeM KpyroBOpOTa BEIIECTB B buocdepe;

CXEMBI BIIMSIHUSL XO3IUCTBCHHOM JESATEILHOCTH YEJIOBEKA Ha MPUPOJTY; MOJICITH-aNTUINKAIIUT

«buocdepa u yenosex»; kapTa 3anmoBeTHUKOB Poccun.

Ilpeomemmnole pe3yiomamaot

Yuawuecs oondxcnvl snams:

— 0 buocepe n 06 0OCOOCHHOCTSAX CYIIECTBOBAHUSI OPTaHU3MOB B PA3JIMYHBIX €€ Cpelax;

- 00 OCHOBHBIX BUAX CPENO0Opa3yIOIIeH NeATEIbHOCTH OPTaHIU3MOB U OMOTEOXMMUYECKHIX

UKJIaX;

— 00 OCHOBHBIX 3aKOHOMEPHOCTSX 3BOIIONNN Onochepsr;

- 00 0COOCHHOCTSIX aHTPOTIOTEHHOTO BO3/ICHCTBHS Ha Ouochepy;

— 00 OCHOBaxX PaIMOHAIBHOTO MTPHPOIOTIONIE30BAHMS;

— 00 PKOJIOTUYECKUX KPU3HUCaX;

Yuawuecs 0onxcnvl umems npedcmasgnenue:

— 0 OuochepHOM ypoBHE OpraHHU3alUH KUBOTO;

— 0 B3aUMOCBSI3H )KHBOTO M HEXXHBOTO B Onocepe;

— 0 KpyroBOpOTE BelIecTB B Ouocdepe;

— 0 3HAUEHHNH OMOJIOTMYECKUX HAYK B PEIICHUH MPOOJIEM PAIlHOHAIBHOTO MTPUPOIOTIOINb- 30BaHUS,

3aIUTHI 3I0POBbS JIOCH B YCIOBUSAX OBICTPOTO U3MEHEHHSI SKOJIOTHUECKO- I'0 KauecTBa

OKPYXaIOIIE Cpebl;

— 00 »BoIOIMH OHOCheEpHI;

— 00 2KOJIOTUYECKUX KPU3HCAX;

— 0 3HaYEHUH OMOJIOTUYECKUX HAyK B PEIICHUH MPOOJIeM pallMOHAIBLHOTO MPUPOIONOIb30BAHMUS,

3aIIUTHI 3JI0POBBS JIFOJIEH B YCIOBUSAX OBICTPOTO M3MEHEHHSI SKOJIOTHIECKOTO KauecTBa

OKpY’Karollen cpepl.

Yuawuecs oondxcnvl demoncmpuposamu.:

— 3HAHUE OCHOB YKOJIOTUYECKON TPAMOTHOCTH — OIEHUBATH MOCIEICTBUS AeSITEIbHOCTH

YeJloBeKa B MPUPOJIC U BIHMSIHUE (PaKTOPOB PUCKA HA 3I0POBHE YETIOBEKA; BEIOUPATH IIETIEBBIC U

CMBICTIOBBIE YCTAHOBKHU B CBOMX JICHCTBUSIX U MOCTYMKAX [0 OTHOLIEHUIO K KUBOU MPHUPOJIE,

3I0OPOBBIO CBOEMY H OKPY’KAIOIIHX; 0CO3HABATH HEOOXOIUMOCTh ICHCTBHIA TTO COXPaHEHHIO

Oropa3zHoo0pa3us v MPUPOJIHBIX MECTOOOUTAHUN BUJIOB PACTEHUI U KUBOTHBIX.

Paznea 2: IBOJIIOLUA OPTAHUYECKOI'O MUPA (11 uacos)
OcHoBBI yueHHs1 00 IBOJIIOIUHN (6 uacos)

Pa3Butne sBomonronHoro yuenus. Pa6oter Y. /lapsuna. bopb0a 3a cyiecTBoBaHue 1
ectecTBeHHbIH 0TOOp. DopMBbI ecTecTBeHHOrO 0TOOPA. [IprcnocobieHHOCTh U ee
OTHOCHUTEIbHOCTh. BumooOpa3zoBanue. Hanpasnenus sBomtonun. O01#e 3aKOHOMEPHOCTH
HBOJIIOLIHH.
Hemoncmpavyus
JKuBbIX pacteHuii, repoapueB U KOJJIEKIUH, HIUTFOCTPUPYIOIIUX U3MEHUHUBOCTD,
HACJIEICTBEHHOCTh, IPUCIIOCOOJIEHHOCTh OPraHU3MOB.
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Ilpeomemmnuie pesynomamaol
Yuawuecs oonscnol sHams:
- OCHOBHBIE IOJIOKEHUS TEOPUH SBOJIIOLIHY;
- IBUKYIIIUE CUITBI HBOJIIOLINH;
— (popMBI M3MEHYMBOCTH OPTaHNU3MOB;
- yTH TOCTUKEHUSI OMOJIOTUYECKOTO MPOrpecca;
Yuawuecs oonxcnvl umems npedcmagnenue:
- 0 Pa3BUTHH SBOJIIOIMOHHBIX IPEICTaBICHUN;
- 0 MEXaHU3Max BU1000pa30BaHUS;
- 0 MaKpOABOJIIOLIMH U €€ HANPABICHUSIX.

Bo3nnkHoBeHMe u pa3BuTHe KU3HU Ha 3emJie (5 yacos)
Bo3HUKHOBEHUE U pa3BUTHE KU3HU. B3risabl, rTMIOTE3bl U TEOPUH MTPOUCXOKACHUS KUZHU.
KpaTkast uctopus pa3BuTHsI OpraHu4eckoro Mupa. MecTo u poJib YeJI0BEKa B CUCTEME
OpPraHUYECKOT0 MUpA.
Hemoncmpayusn
OxkamMeHesnocTel, 0TIeYaTKOB, CKEJIETOB MO3BOHOYHBIX JKUBOTHBIX. PHUCYHKH pacTeHuit u
JKUBOTHBIX B Pa3HBIC IIEPHOIBI PA3BUTHS JKH3HH.
IlIpeomemmnoie pesynomamaol
Yuawuecs oonocnol 3nams:
- OCHOBHBIE TUIIOTE3bl BOSHUKHOBEHHUS KU3HU Ha 3emiie;
— 00 HBOJIIOIUH B3TJIS1I0B HA BOSHUKHOBEHHE U Pa3BUTHUE KU3HHU;
- OCHOBHBIE 3Tallbl Pa3BUTHS KU3HU Ha 3eMIIe;
VYyamuecs 107KHbI UMETh [IPE/ICTABICHUE:
- 0 Pa3BUTHH IIPEICTABICHHUI O MPOUCXOKICHUH KU3HU U COBPEMEHHOM COCTOSIHUU TPOOIIEMBI;
- 0 JI0Ka3aTeIbCTBaX IBOJIIOLINH;

Opranusm u cpeaa (1 uac)

Dxkonorudeckue GakTopsl. Y ciIoBus cpeapl. OOmMe 3aKOHOMEPHOCTH BIUSTHUS YKOJIOTHICCKUX
(bakTOpOB Ha OPraHU3MbI. DKOJIOTUYECKHE PECypChl. AanTalusi OpPraHu3MOB K Pa3IMYHBIM
YCIIOBUSIM CYILIECTBOBaHUs. PUTMBI sxu3HH. MeXBHI0BbIE OTHOLIEHHS OopraHu3MoB. Konebanus
YHCIEHHOCTH OPTaHU3MOB. DKoJorndeckas peryisius. JJunamuka nomymsiiuid. [{ukmudeckue
KoJIeOaHMsl YHCIIEHHOCTH.
IIpenmeTHbie pe3yJibTaThI
Yuawuecs oonscnol 3nams:
- IOHATHUE 00 FKOJIOTHYECKUX (PaKTOpax;
- IOHATHE 00 PKOJIOTMYECKHUX YCIOBHIX U IKOJIOTHUYECKUX peCypcax;
- IPUCTIOCOOTIEHHOCTH OPraHU3MOB K CpeJie 0OUTaHMS;
- TUTIaX OMOTHYECKUX B3aUMOOTHOIIICHUH M UX POJIU B )KU3HU BUJIOB;
- 00 HKOJIOTHUECKON PETYJISILMU B IPUPOJE;
Yuawuecs oonscner umems npeocmasnenue:
- 0 TOJIEPAHTHOCTH, JIMMUTUPYIOLUX (hakTOpax;
- 0 BHJIaX 9KOJIOTHYECKUX PECYPCOB;
- 0 )KU3HEHHBIX (popMax U MOP(HOIOTHIECKUX MTPUCTIOCOOICHUSX;
- IUKJIMYECKUX KOJIeOaHUsl YHUCIEHHOCTH.
Memanpeomemmnuwie pe3yibmamot.
Yuawuecs oondxcnvr ymems:
— OIpeeNsATh NOHATHUS, POPMHUpPYEMBIE B IPOLIECCE U3YUEHUS TEMBI;
— KJIaccu(GUIMPOBATH U CAMOCTOSITEILHO BRIOUPATh KPUTEPHH TSI KJIacCU(DUKAIINH;
— CaMOCTOATEIbHO (POPMYIHPOBATH MPOOIEMBI UCCIETOBAHUS U COCTABIIATH MO3TAMTHYIO
CTPYKTYpY OyAyIllero caMocTOsITEILHOTO UCCIEeIOBAHNUS;
— MY BINOJIHEHUU Ja00paTOPHBIX U MPAKTUYECKUX pabOT BHIOMPATh ONTUMAJIBHBIE CITIOCOOBI
NENCTBUI B paMKax MPeI0KEHHBIX YCIOBUHN U TpeOOBAaHUN M COOTHOCUTH CBOU JICWCTBHUS C
IUTAHUPYEMBIMH pe3yIbTaTaMu;
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— ¢GopMyIIUPOBATH BBHIBOJIBI;
— YCTaHaBJIMBAaTh IPUYMHHO-CIICACTBEHHbIE CBSI3U MEX/y COOBITUSIMU, SIBICHUSIMH,
— MPUMEHSATh MOJICIIM U CXEMBI JIJISl pellIeHUs] Y4EOHBIX U TTO3HABATENIbHBIX 3a/a4;
— BIAJETh IPUEMAaMH CMBICIOBOTO YTEHUS], COCTABIIATh TE3UCHI U IJIAH-KOHCIIEKTHI 110
pe3yibTaTaM YTCHHUS;
— OPraHU30BbIBaTh YU4EOHOE COTPYAHHUUECTBO U COBMECTHYIO NEATEIILHOCTD C YUUTEIEM U
CBEpPCTHUKAMU;
— HCIOJIb30BaTh HHPOPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU MPU MOJITOTOBKE
COOOIIECHUH, MYJIbTUMEIUUHBIX MPE3CHTAIUH;
— JI€MOHCTPUPOBATh HKOJIOTMYECKOE MBILIEHUE U IPUMEHSTh €r0 B IOBCEHEBHOM KU3HH.
JIuunocmmuuie pezynomamol 00yuenus
Yuawuecs oonorcuor.
— UCHBITHIBATh YYBCTBO TOPAOCTHU 32 POCCUHUCKYIO OMOJIOTHYECKYIO HAYKY;
— OCO3HaBaTh, KAKME MOCIEACTBUS JIUIS1 OKPYIKAIOIIEH CPeAbl MOKET UMETh pa3pyLUIUTEIbHASL
JIeATEIbHOCTh YE€JIOBEKA U MPOSBISATH TOTOBHOCTH K CAMOCTOSITEIIbHBIM MOCTYIKAaM U JEHCTBUSIM
Ha OJ1aro NpUpoIbI;
— YMETh PEaM30BbIBATh TEOPETUUECKUE TTO3HAHNUS B IOBCEIHEBHON KU3HH;
— TMOHUMATh 3HaYeHHEe 00y4eHUs Ui MOBCEAHEBHOM )KM3HU U OCO3HAHHOTO BhIOOpa Ipodeccui;
— MPU3HABATh MPABO KAXKJIOTO HA COOCTBEHHOE MHEHHE;
— YMETh OTCTauBaTh CBOI TOUKY 3PEHHS;
— KPUTHUYHO OTHOCHUTHCSI K CBOUM IOCTYIKaM, HECTH OTBETCTBEHHOCTH 32 UX MOCIIEICTBHUSA.
Pe3zepB Bpemenu — 2 yaca

Ilnanupyemble pe3ysbTaThl H3yYeHHUs YUeOHOT0 peaMeTa, Kypca.
B pe3yabTare 00yyenusi 0M0J10ruu B 9 Kjacce BLINYCKHUK HAYUMTCSH:
- XapaKTepU30BaTh OOIIHE OMOJOTUICCKHIE 3aKOHOMEPHOCTH, UX TPAKTUYECKYIO 3HAYMMOCTH;
- IPUMEHSTH METO/bl OMOJIOTMUECKON HAYKH IS U3YUYCHHSI OOIIUX OMOTOTUYECKUX
3aKOHOMEPHOCTEN: HaOII0JaTh U ONMKMCHIBATH KJIETKH HA TOTOBBIX MUKpOIIpENapaTax, 3IKOCUCTEMBI
CBOEM MECTHOCTH;
- UCTIOJIb30BaTh COCTABIISAIONINE MPOEKTHON U UCCIIEI0OBATEIHCKON NEATEILHOCTH 110 U3YUYEHUIO
00X OMOIOTUYECKUX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX KUBOM MPUPOJIE; MPUBOIUTH
JIOKa3aTeNIbCcTBAa HEOOXOIMMOCTH 3aIIUTHI OKPYKAIOIIEH CPENIbl; BBIACIATh OTJIUYUTEIIbHBIC
MIPU3HAKY KMBBIX OPTaHU3MOB; CYIIECTBEHHBIE TPU3HAKH KUBBIX OPTaHU3MOB; CYILIECTBEHHbIE
IpU3HAKN OMOJOTMYECKUX CUCTEM M OMOJIOTMYECKHUX IPOLECCOB;
- OPUEHTUPOBATHCS B CUCTEME MMO3HABATEIHHBIX IIEHHOCTEH; OIEHUBATh HH(POPMAIIHIO O
JIeATETLHOCTH YeJIOBEKa B MPUPOJIC, TTOTYUAEMYIO U3 PA3HBIX HCTOYHUKOB;
- aHAJIM3UPOBATh U OLEHUBATH MOCJIEACTBUS ACATEIBHOCTH YEIOBEKa B IPUPOJIE.
BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS:
- BBIJIBUTaTh TUIIOTE3bI O BO3MOXHBIX MOCIEICTBUAX JEATEIbHOCTH YEJI0OBEKA B 3KOCHCTEMAaX U
o6uocdepe;
- apryMEHTHPOBATh CBOIO TOUKY 3pEHUS B XOJ€ TUCKYCCHH M0 OOCYKACHUIO TT00ATbHBIX
HKOJIOTUYECKHUX TTPOOIIEM.
CucTtema OLIEHKH JOCTHKEHUS TNIAHUPYEMBIX Pe3yJIbTaTOB OCBOEHUS ITPOTPAMMBI IPEIT0IaraeT
KOMILJIEKCHBIN TTOAXO0J K OIICHKE PE3yJIbTaTOB 00pa30BaHUsl, TO3BOJISIONINN BECTH OIIEHKY
JOCTHIKEHUS 00YUaAIOITUMICS BCEX TPEX TPYII Pe3yIbTaTOB 00pA30BAHUS: IUYHOCHIHDBLX,
MemanpeomMemHuvlx U npeoMemHbIX.
B cootBercTBUU ¢ TpeboBanusaMu CtaHaapTa docmudiceHue TUYHOCMHBIX Pe3ylbmamos He
BBIHOCHUTCS] HA UTOTOBYIO OIICHKY OOYYarOIINXCsl, a SBJISETCS MPEIMETOM OIIeHKU 3 (PEeKTHBHOCTH
BOCTIMTATEIHbHO-00pa30BaTEIbHOM IeATETHPHOCTH 00pa30BaTEIHLHOTO YUPEKICHUS U
00pa30BaTeNbHBIX CUCTEM Pa3HOTO YpoBHs. OlleHKa JOCTUKEHHS METAIIPEIMETHBIX Pe3yIbTaTOB
MOKET MPOBOAUTHCS B X0J1€ PA3IUYHBIX Tporiexyp. OCHOBHOM MPOIeypOi HTOTOBOM OIIEHKH
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JTOCTHKEHUS] METAIIPEAMETHBIX PE3YJIbTATOB ABISETCS 3aAWUMA UMO208020 UHOUBUOYAILHO2O0
npoexma(nepeueHb UCCIICIOBATEIHCKUX PAOOT pHIIaraeTcs).

JloTIOTHUTETHFHBIM UCTOYHUKOM JIAHHBIX O JOCTHKCHHUH OTCIBHBIX METAIIPEIMETHBIX
pe3yNIbTaTOB OyAyT CIYKUThH PE3YJIbTAThl BHIMIOJTHEHUS TPOBEPOUYHBIX pa0OT (KakK MpaBuiIo,
TeMaTH4eckux). B xone Tekyiiel, TeMaTuyecKoi, MPOMEXyTOUHON OLIEHKH MOKET ObITh OLIEHEHO
JOCTHKEHNE KOMMYHUKAaTUBHBIX U PETYJISATUBHBIX ACUCTBUN, KOTOPBIE TPYAHO WIH
HeIleJIeco00pa3Ho MPOBEPSTH B XO€ CTAHJAPTU3UPOBAHHON UTOTOBOM MPOBEPOYHOI pabOTHI.
[Tpu 5TOM 00sI3aTEIIEHBIMH COCTABJISTFOIIIMMHU CUCTEMbBI BHY TPUIIIKOJIEHOTO MOHUTOPUHTA
00pa3oBaTeNbHbIX JOCTHKCHUN SBISIOTCA MaTepUabl:

cmapmogou OUua2HOCMuKU,

TEKYILETO BBIIOTHEHUS YYEOHbIX UCCIe008AHUL U YUEOHBIX NPOEKMO8,;

APOMENCYMOUHBIX U UMO208bIX KOMHIIEKCHLIX PAOOM HA MeXCNpeOMemHoll OCHO8e,
HAIPAaBJICHHBIX Ha OLEHKY CPOPMUPOBAHHOCTH MO3HABATENIbHBIX, PETYISATUBHBIX U
KOMMYHHMKATHUBHBIX JIEHCTBUIN MPU PEelICHUN Y4eOHO-TI03HABATEIbHBIX U YU€OHO-TIPAKTUYECKUX
3a/1a4, OCHOBAHHBIX Ha pabOTe C TEKCTOM;

TEKYIETO BBITIOJTHEHUSI BBIOOPOYHBIX YUeOHO-NPAKMUYECKUX U Y4eOHO-NO3HABAMEbHbIX
3a0aHuii Ha OLIEHKY CIIOCOOHOCTH U TOTOBHOCTH YYAIlIUXCsl K OCBOCHUIO CUCTEMAaTUYECKUX
3HAHUU, KX CAMOCTOSITEILBHOMY MOMOJHEHHIO, IEPEHOCY U UHTErPallii; CIIOCOOHOCTH K
COTPYIHUYCCTBY M KOMMYHHUKAIIUH, K PEIICHUIO JIMYHOCTHO U COIIMAIILHO 3HAYMMBIX TIPOOJIeM U
BOIUIOIICHUIO PEIICHU B IPAKTHKY; CIIOCOOHOCTH ¥ TOTOBHOCTH K Hcronb3oBanmio KT B memsx
00y4eHHUs U Pa3BUTHS; CIIOCOOHOCTH K CAMOOPTaHU3AINH, CAMOPETYIISILIUK U PEIICKCHH;
3auumol UMO208020 UHOUBUODYATLHO2O NPOEKMA.

CucreMa OLIEHKH MPEAMETHBIX PE3yJIbTaTOB OCBOCHUS IIPOTPAMMEI C Y4ETOM YPOBHEBOTO
noaxoxa, npuHaroro B CtTanaapre, MPeAnoaraet gploeseHue 6a3zo6020 YPOSH OOCMUNICEHUU KaK
MOYKY OMC4Eéma TPU TTOCTPOSHUU BCEH CUCTEMBI OIICHKU M OpPraHu3alliy UHIUBH Ty alIbHOM
paboTel ¢ oOydaromuMucs. J{7s OleHKH TUHAMHUKA (POPMUPOBAHUS IPEIMETHBIX PE3yIhTaTOB B
CUCTEME BHYTPUIIKOIHHOTO MOHUTOPHUHTA 00pa30BaTEIbHBIX TOCTHKEHUHN OyayT
3a()MKCHPOBAHBI M TPOAHATM3UPOBAHBI JTAHHBIC 0 C(HOPMHUPOBAHHOCTH YMEHUW U HABBIKOB,
CIOCOOCTBYIOIUX OCBOCHUIO CHCTEMAaTHYECKHX 3HAHUH, B TOM YHCIIE:

NEePBUUHOMY O3HAKOMIIEHUIO, OMPAbomKe U OCO3HAHUI0 MeopemuyecKux mooenetl u
noxsamuti(0OIIEeHayYHbIX U 0A30BBIX JIJIS TaHHOW 00NACTH 3HAHMUS), CIMAHOAPMHBIX AN2OPUMMO8 U
npoyeoyp;

BbIABILEHUIO U OCO3HAHUIO CYWHOCIMU U 0COOEeHHOCMell N3Y9aeMbIX 00BEKTOB, TIPOIIECCOB U
SBIICHUH JIEWCTBUTEIBHOCTH (IPUPOAHBIX, COLIMATBHBIX, KYJIbTYPHBIX, TEXHUUECKUX H JIp.) B
COOTBETCTBUHU C COJICP)KAHHEM KOHKPETHOTO Yy4eOHOTO MPEAMETA, CO30AHUIO U UCTOTIb30BAHUIO
MooeJieli N3y4aeMbIX 00bEKTOB U MPOIECCOB, CXEM;

BbIABIEHUIO U AHANUZY CYUJECMBEHHBIX U YCMOUYUBHIX C8A3ell U OMHOUleHUll MEXITY O0bEKTaMH
MPOIIECCAMH.

[Tpu 3TOM 00sI13aTSIIEHBIMH COCTABJISTFOIIIMMH CUCTEMBI HAKOTUICHHOM OIEHKH SBJISFOTCS
MaTepuabl:

CTapTOBOM JTUATHOCTHKH;

TEMaTHIECKHUX, MEKTUCITUTUIMHAPHBIX U UTOTOBBIX MPOBEPOYHBIX PabOT IO BCEM YICOHBIM
peaIMeTam;

TBOPUYECKUX paboT, BKIIOYas ydeOHbIe UCCIIeIOBAaHUS U YUEOHBIE TPOCKTHI.
Y4eOHO-MeTOAUYECKOE U MATEPHATIBHO- TEXHUYECKOe
o0ecneyeHue 00pPa3oBaTeJILHOIO MpoIlecca.

KaGuneT Ononoruu ocHamEH ¢ y4€TOM COBPEMEHHBIX TPEOOBaHUH K €ro 0(hOpPMIIEHHUIO U POJIH B
ydueOHoM mporiecce. KabuneT Ouonornu BKIIrO9aeT 000pyA0BaHue, paboure MecTa ISl yUaIIuXcs
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U YUUTEIs, TEXHUUECKUE U MYJIbTUMEINIHBIE CPEACTBa 00yUCHHS, KOMITBIOTEP, YCTPOHCTBA st
XpaHEeHHUs! yueOHOTO 000pyI0BaHUS.
Ob6opynoBaHne KaOMHETA KIACCH(PHUIMPYIOT MO YaCTOTE €r0 UCIOIb30BaHus, pa3aeiaM Kypca,
BHJIaM 1TocoOuid. YueOHoe 000py10BaHHE 110 OMOJIOTUH BKJIIOYAET: HATypaabHbIC O0OBEKTHI;
npubopsl 1 JabopaTopHOE 000PYIOBAaHKE; CPEACTBA HA IIEYATHOW OCHOBE; MYJISKH U MOJICIIH;
SKpaHHO-3BYKOBBIE CPECTBA 00YUYECHHUsI, B TOM YUCIIE TOCOOMS Ha HOBBIX HH(GOPMAIIMOHHBIX
HOCHUTEIISIX; TEXHUYECKHUE CPEICTBA 00YUCHN — MPOCKIIMOHHYIO anmaparypy; y4eoHo-
METOJUYECKYIO TUTEPATYPy ISl YUUTENS U yUaIluXCsl.
Crenuduka kypca 6uonoruu TpeOyeT UCIOIb30BaHUS 000PYIOBAHMS TSI O3HAKOMIICHUS
YYaIuXcs ¢ )KUBOM MPHUPOJAOH, METO1aMH OnoJIorndeckoi Hayku. [ToaToMy mabopaTtopHsIii
UHCTPYMEHTapHii, 000pyJ0BaHUE [ TPOBEACHUS HAOIIOICHUI 1 TIOCTAHOBKH OIBITOB,
COOTBETCTBYIOIINE HHCTPYKLUHU JAOKHBI 00513aTENbHO IPUCYTCTBOBATH B KAOMHETE OMOJIOTHH.
Jluteparypa 1Jisl yUYuTeJIs.
1. IlpumepHas ocHOBHasi 00pa3zoBaTeIbHast MporpaMma 00pa3oBaTEILHOTO YUPEKIACHUSI.
OcHoBHas mkona. — M.: [Ipocsemenune, 2011. — 342 c. Cepust «CtangapTsl BTOPOTO MOKOJIECHUSY,
Hay4HBIH pykoBoautens Konnako A.M.
2. IIpumepHbIe MporpaMMbl OCHOBHOTO 00111ero oopazoBanus. buonorus. EcrectBo3nanue. — M.:
[Tpocsemienue, 2010. — 79 c. Cepust «CtangapTel BTOPOro NOKOJEHUS», HAYUYHBIH PYKOBOAUTEID
Kounpgakos A.M.
3. basucHbIil y4eOHBIil M1aH MIKOJIBI.
4. ®opmupoBanue YV ]l B OCHOBHOH 1IKOJE: OT AelcTBUA K MbIciiu. Cucrema 3aaanuid. [lox
penakuueit A.I'. Acmoinosa. M.: [Ipocsemenne. 2011.
5. Kamencknit A. A. Kpukcynos E. A., [laceunuk B. B., IlIenios I'. I'. buonorus. Beenenue B
obmryro 6uostoruro. 9 kiacc.
Yuebnuk / M.: [Ipoda, 2013 .
6. Kamenckuii A. A. KpukcynoB E. A., [Taceunuk B. B., [1IsenioB I'. I'. buonorusi. Beenenue B
o0mryto 6uonoruto. 9 ximacc. Merognueckoe nocodue / M.: [Ipoda, 2013 1.
7. buonorus. Paboune nporpammsel. 5—9 kiacesl / M.: [Ipoda, 2013 r.
8. AkumyikuH M.M. 3anumarensnas 6uonorus. — M.: IIpocsemenue, 2008. — 192 c. : ui.
9. by I'.JI., Kpsikanosckuit B.A. buonorus. [Toco6ue mis nocrynatonmx B BY3e1. — M.,
OHUKC 21 Bek, 2004.
10. I'ynenkoBa M.A. TecToBbI€ 3a1aHUs Il TIPOBEPKU 3HAHUN ydaluxcs o 0oTaHuke. — M.:
Cdepa, 1999.
11. Kopun Croxnu. buonorus. llIkonpHeIN nintrocTpupoBaHHblid cripaBouyHuk. M.: POCMO3H,
1995.
12. Kcenodonrona B.B., Mamanosa O.I'., EBcradre B.B. boranuka. YuebHo-meroandyeckoe
nocooue. — M.: MockoBckuit uriei, 1995.
13. JIemesza H., Kammtok JI., JIucoB H. buonorus B s3x3amMmeHallMOHHBIX BOIIPOCAax U OTBeTax. — M.:
AVPUC-TIPECC, 2003.
14. Tsarnosae B. ccnenoBaTenbckas U MPOSKTHAS AEATEILHOCTh YUAITUXCS 10 OMOJIOTHH:
MeToj.ocodue. — M.: I'moGyc, 2008. — 255 c.
15. llepbakona 0.B., Ko3nosa M.C. 3anumarenbHas 6M0JIOTHS HA ypOKaxX M BHEKJIACCHBIX
MeponpusaTHsX. 6-9 kiaccel. — M.: I'moOyc, 2008.
16. Axymkuna E.A. buonorus. 5-9 knaccel: MpoeKkTHas JeATeIbHOCTh ydamuxcs. — Bonrorpan:
VYuurens, 2009. — 186 c.
17. Kypnansl: «B Mupe Haykn», «lIpuponay, «buonorus B mxosue.
18. UaTepHeT-pecypcehl.
Jlureparypa 1Jjs 00y4aromuxcs.
1. Kamenckmit A. A. Kpukcynos E. A., Ilaceunuk B. B., [lIBenios I'. I'. buonorus. Beenenue B
o0uryro Ouonoruto. 9 kiacc.
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VYuebnuk / M.: [Ipoda, 2013 r.
2. Axumymkud W.U1. 3aaumatensHas Ouomnorus. — M.: [IpocBemenue, 2008. — 192 c. : ui.
3. benoycos FO.A. [IIkonpHBIN cripaBoyHUK. buonorus. — Spocinasne: Akagemus pa3sutus, 1998.
—255c.
4. Kamenckuit A. A. Kpukcynos E. A., [Taceunuk B. B., llIgenos I'. I'. buonorusi. Beeaenue B
obmryto 6mosioruro. 9 kimacc. Pabouas terpaas / M.: JIpoda, 2013 r.
5. Dunuknoneaus aus gnerei. — M.: — ApanTta +, 2006.
6. Xypnansl: «buonorus ais mWKoJIbHUKOBY», «FOHBIN HaTypaaucT.
7. UnTepHeT-pecypc
TeMaTuKka NPOEKTHOM AeSATEJIbHOCTH O0YYAKOIIUXCS:
Kitetkn yOUHIIbI 1 HUMMYHHTET
JlexapctBo ot CIIN/a.
[TpoTHBOBUPYCHBIC BAKIIHBI
buoTtexHonorus v nojsyueHue NpenaparoB AJsl AMATHOCTUKH U JICUEHUS Pa3IMYHBIX BUPYCHBIX
3a0oneBaHui, B T.4. u ipoTuB Bupyca CIIM/]a B mpoMbIlIIeHHBIX MacIITabax.
KommiekcHOe mpuMeHeHne apceHana cpeacTB B 00pb0e ¢ BUPYCHBIMU 3a00JIEBAaHUSIMH.
AHTHTEHBI - BEIIIECTBA

IIpumepHoe TemMaTHYecKOe IIaHUPoBaHKue. buosiorusi. Beenenue B 0011yro
OHMO0JIOTHIO.
9 kaace (70 yacos, 2 yaca B He/IeJIIO)

U TeMa ypoKa
Conep:xanue

XapakTepucTHKA BH/IOB J1eSITeIbHOCTH YUAIUXCS
I[Inanupyemble pe3yJbTaThl.

Beenenue (3 uaca)
1. buonorust — Hayka o KMBOW MPUPOJE

buonorus — Hayka o )uUBOH pupoe. 3HaueHUEe OMOTOTUUECKUX 3HAHUI B COBPEMEHHOM JKU3HHU.
[Tpodeccuu, cBsizaHHbIE ¢ OMOTOTHEH

OnpenenstoT NoHATHS, GOPMHUPYEMBIE B X0/1€ U3yUEHHSI TEMBbI: «OUOJIOTHS», «KMUKOJIOTHUS»,
«OPHUOJIOTHSY, «ATBTOJIOTHUS», «1aJe000TaHUKAY, KTEHETHUKAY, «Ono(Hu3nKay, «OUOXUMUSY,
«pasnoOnoNIOTHs», KKOCMHUYECKast OMOJIOTHs». XapaKTepU3yIOT OHOJIOTHIO KaK HAyKy O KHUBOH
npupoe. PackpbiBaioT 3HaueHHEe OMOIOrMUECKUX 3HAaHUI B COBpeMeHHOM »ku3HU. [IpuBoasar
npuMepsbl podeccHii, CBI3aHHBIX ¢ Onosoruei. becenyroT ¢ okpykaromuMu (poJCTBEHHUKAMH,
3HaKOMBIMH, CBEPCTHHKAMH) O MpodeccHsix, CBA3aHHbIX ¢ Orosorueil. ['oToBAT npe3eHTanuu o
npodeccusix, CBA3aHHBIX ¢ OMOJIOTHEH, HCIIOIb3YsI KOMIIBIOTEPHBIE TEXHOJIOTUU

IIpenmeTHble: UMETh IPECTABICHNE O OMOJIOTHH, KaK HAyKe O *KUBOU MPHUPOJIE; O Mpodeccusix,
CBSI3aHHBIX ¢ OHoIIOTHEi; 00 YPOBHEBOM OpraHU3aluy )KUBOI MTPUPO/IBL.

JIuunocmmuple: 60CTIUTaHUE Y yYAIIMXCS YyBCTBA TOPJAOCTH 32 POCCUIMCKYIO OMOJIOTUYECKYIO
HayKy.

MeranpeamerHsie:

Ilo3nasamenvHhule:
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(dbopmMHpOBaHKE TPUEMOB PAOOTHI C pa3HBIMU UCTOUHUKAMHU HH(OPMAITH: TEKCTOM yueOHUKa,
HaY4YHO-TIOMYJISIPHON JINTEpaTypoOH, CJI0BAapSIMU U CIIPABOYHUKAMU

Pezynamuenvie:

HaXOJUTh OMOJIOTMUYECKYIO0 HH(OPMALIMIO B PA3JIMYHBIX UICTOUHUKAX, aHAJIM3UPOBATh U OLIEHUBATh
UHPOPMALINIO

Kommynuxamuenvie:

npeoOpa3oBbIBaTh HHPOPMALIKIO U3 OJHON (OPMEI B IPYTYIO GopMy .

2. MeToap! UCCIEeN0BaHUA
B Onosoruu

Ilonstue o HayKe. MeTtopbl HAay4YHOT'O IIO3HAaHUs. OTanbl HAaY4YHOI'O UCCIICIOBAHUs

OnpenenstoT moHATHS, GOPMHUPYEMBIE B XO/I€ U3yUCHHS TEMBI: «HAYKa), KHAYYHOE
UCCIICIOBAaHUE», «HAYUHBIH METOA», «HAYUHbIH (hakT», «HAOII0ICHUE», «IKCIIEPUMEHTY,
«THUTIOTE32», «3aKOHY, KTEOPHSD».

XapakTepu3yroT OCHOBHbIE METOIbl HAYYHOT'O TO3HAHMS, 3TAIlbl HAYYHOI'O UCCIIEJOBAHUS.
CamocrosTenpbHO GOpMYIHPYIOT Ipo0IeMbl nccieaoBanus. COCTaBISIOT MOATAMHYIO CTPYKTYPY
OyAyI1ero caMoCTOSITEIbHOTO UCCIIEI0BaHUS

IIpeaMeTHbIe: UMETH MPEICTaBICHHE O OMOJIOTHH, KaK HAyKe O KHBOU MPUPOJIE; O Ipodeccusx,
CBSI3aHHBIX ¢ OHoJIOrHell; 00 ypOBHEBOM OpraHU3aluy )KUBOM IPUPOIBL.

JIuunocmuple: OCTIMTaHUE y YUAIIMXCS YyBCTBA TOPJOCTH 32 POCCUICKYIO OMOIOTUIECKYIO
HayKy.MeTanpeaMeTHble:

Pezynamusnvie :

OBJIa/ICHUE CITIOCOOAMU CaMOOPTraHU3aIMK yUeOHOM NesITeIbHOCTH, YTO BKJIFOYAET B Ce0s1 yMEHUS
Kommynuxamuenvie:

CTaBUTbh 1I€JH, 3aJ1a41 U MJIAHUPOBATH JIMUHYIO YUEOHYIO AeATelNbHOCTb [lo3Hasamenvhbie:
OILICHUBATh COOCTBEHHBII BKIIAJ B JICSITEIHHOCTD TPYIIIBI; POBOJAUTH CAMOOIICHKY JIMYHBIX
Y4eOHBIX JOCTHKEHUN

3. CyIIHOCTh KM3HU U CBOMCTBA KUBOTO

CyIHOCTh MOHATHS «OKU3HB». CBOMCTBA XKHUBOT0. YPOBHU OpPraHU3AIMU KUBOM MPUPOIBI

OnpenensiroT NoHATHs, GOPMUPYEMBIE B XOJI€ U3yUEHUS TEMBI: <GKU3HBY, <OKU3HEHHBIE
CBOICTBa», «OMOJIOTUYECKUE CUCTEMBI», «OOMEH BEILECTBY, «IIPOIECCH OMOCUHTE3a U pacriaiay,
«pa3ApaKUMOCTh», PA3MHOXKEHUE», «HACIEACTBEHHOCThY», KU3MEHUMBOCTbY, «PAa3BUTHEY,
«YpPOBHU OpTaHU3AIMH KUBOTOY». Jlat0T XapaKTEPUCTUKY OCHOBHBIX CBOMCTB KMBOT0. OOBICHSIOT
MIPUYMHBI 3aTPYAHEHUH, CBA3aHHBIX C OMPEACICHUEM MOHITHS «KU3HBbY. [IpUBOIST mprUMeEpbI
OMOJOTHYECKUX CUCTEM Pa3HOTO YPOBHs opranuzanuu. CpaBHUBAIOT CBOMCTBA, IPOSBISIOLIUECS
y OOBEKTOB KUBOU U HEXKUBOU MPUPOJIBI

IIpenmeTHbIe: UMETH MPEACTABICHUE O OMOJIOTUH, KaK HayKe O )KMBOW MpUpoJie; O mpodeccusx,
CBSI3aHHBIX ¢ OMOJIOTHEH; 00 YPOBHEBOW OPTaHU3AIUN KUBOW TIPUPOIBI.

3HaTh:CBOKCTBA )KHUBOT'O;METO/IbI MCCIIEAOBAHMS OMOJIOTHH; 3HAYCHHE OMOJIOTUYECKIX 3HAHU B
COBPEMEHHOM KHU3HHU.

JIuunocmmupte: BOCTIMTaHNE Y yUYalllUXCs YyBCTBA FTOPAOCTH 32 POCCUUCKYIO OMOIOTHYECKYIO
HayKy.MeranpeaMeTHbIe:

Ilo3snasamenvhvie:

dbopMHupoBaHKE MPUEMOB PabOTHI C pa3HBIMU UCTOYHUKAMH HH(POPMAIIMH: TEKCTOM YUeOHUKA,
Hay4HO-TIOMYJIIPHOM JIUTEPATYpOil, CIOBApsIMU U CIIPABOUHUKAMU

Kommynuxamuenvie:
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HAXOAUTHh OMOJIOTUYECKYIO HHPOPMAIIHIO B pa3IMYHBIX HCTOUYHUKAX, AHATTM3UPOBATh U OLICHUBATH
uHpopmaruio

Pecynamuesnvie:

npeoOpa3oBbIBaTh HHPOPMAIIUIO U3 OJHON (HOPMBI B JIpyTyio hopmy

Mouiekyasipusbiii ypoBenb (/0 uacos)

4. MoneKyspHBIN YPOBEHb: 001Iasi XapaKTePUCTUKA

OO61as xapakTepuCcTHKa MOJIEKYJIIPHOTO YPOBHS OpraHu3aliu kuBoro. Opranuyeckue
BEIIIECTBA: OCJIKU, HYKIIEHHOBBIE KUCIIOTHI, YTIICBOIBI, KUPbI (JIUMHIBI). BHOmoImMepsl.
MonHomMmepsbl

OnpenensiroT MoHATHs, GOPMUPYEMBIC B XOJI€ N3yUCHHUS TEMBI: «OPTaHUYCCKUE BEIIECTBAY,
«OeNKn», «HYKIIEHHOBBIE KUCTIOTBD, «YTJIEBOABD), <CKUPBI (JIUMIUIBI)», «OUOTIOIUMEPHD,
«MOHOMEpBI». XapaKTepU3yIOT MOJIEKYJISIPHBIA YPOBEHb OPTaHU3aUU KUBOTO. ONIUCHIBAIOT
0COOCHHOCTH CTPOCHHUSI OPraHMYECKHUX BEIIECTB KaK OMonoauMepoB. OOBICHAIOT IPUYUHBI
M3Y4YEHUs CBOMCTB OPraHUYECKHUX BEIIECTB KMEHHO B COCTaBE KJIETKH; pa3HOOOpa3us CBOMCTB
OHMOIOIMMEPOB, BXOSIINX B COCTAB KUBBIX OPIraHU3MOB. AHAIH3UPYIOT TEKCT Y4eOHHUKA C LENbI0
CaMOCTOSITEIIbHOTO BBISIBJICHUSI OMOJIOTUYECKUX 3aKOHOMEPHOCTEN

IIpeaMeTHBbIe: 3HaTh NPEICTABICHUS O MOJIEKYJIIPHOM YPOBHE OpraHU3ALIMH JKUBOTO.
JIMYHOCTHBIE:OBJIAJECHUE UHTEIUIEKTYaIbHBIMA YMEHUSIMH: JIOKA3bIBaTh, CTPOUTh PACCYKIACHNUS,
aHaJIM3UPOBATh, CPABHUBATD, JIEJIATh BHIBOJIBI.

MeranpeameTHble:

Pezynamusnvie:

OBJIA/ICHUE CITOCOOAMHU CaMOOPTaHU3AIMH YUIeOHOH e TeTbHOCTH

Kommynuxamuenvie:

CTaBUTbH 11€JIM, 33]]a4H U IUIAHUPOBATH JIMUYHYIO YIEOHYIO IEATETbHOCTh

llosnasamenvhvie:

OIICHUBATh COOCTBEHHBIN BKJIA]] B ACSITEIBHOCTD IPYIIIIHI; TPOBOJIUTH CAMOOIICHKY JIMUYHBIX
y4eOHBIX JOCTHXKEHUN

5. Yriuesonpl

Yraesoapl. YrieBoasl, unu caxapuasl. Monocaxapuabl. Jucaxapuasl. [lomucaxapuab
OrnpenensroT NoHATHS, GOPMUPYEMBIE B XO/I€ U3YUCHHS TEMbBI: «yTIEBOIBI, MU CaXapuib»,
«MOHOCAXapUJIbD», «TUCAXAPUABD), KIIOJTHCAXAPUIBDY, «PHO03ay», «IE30KCUPHU003ay, «TITHOK032a»,
«hpYyKTO3a», «TAIAKTO3a», «CaXap03a», «KMAIbTO3a», «JIAKTO3a», «KpaxMail», «TJTUKOTCHY,
«XUTHH». XapaKTEPU3YIOT COCTaB U CTPOCHUE MOJIEKYJI YIJIEBOJOB. Y CTAHABIUBAIOT MPUUYNHHO-
CJICICTBEHHBIE CBSI3U MEXK/Ty XUMHUUECKUM CTPOECHHUEM, CBOMCTBAMU U (PYHKITUSIMHU YTIIEBOJIOB Ha
OCHOBE aHalli3a PUCYHKOB U TEKCTOB B yueOHuKe. [IpuBOIAT mpUMepHI yTIEBOI0OB, BXOASIINX B
COCTaB OPraHU3MOB, MECTA UX JIOKAIM3AIIUU U OMOJOTUYECKYIO POJIb

IIpenmeTHble: 3HATH COCTaB, CTPOCHHE U (HYHKIIMU OPTAHUYECKUX BEIIECTB (YIIIE€BOIOB,
JUTIUJIOB), BXOASIINX B COCTaB KUBBIX OPTaHU3MOB.

JIn4HOCTHBIE: OBNAJCHUE UHTEIUIEKTYabHBIMU YMEHHUSIMU: JJOKA3bIBATh, CTPOUTH PACCYKIACHMUS,
aHaJM3UPOBATh, CPABHUBATD, JIEIATh BHIBOIBI

MeranpeamerHbie:

Pezynamusnvie:

OBJIaJICHUE CIIOCO0AMU CAaMOOPTaHHU3aIUU YUeOHO 1eATeThHOCTH

Kommynuxamuenvle:

CTaBUTH II€JH, 33/1a4H U IIAHUPOBATH JINYHYIO YUeOHYIO AeSITeNbHOCTh [l03Hasamenvhbie:
dbopMupoBaHKE MPUEMOB PAOOTHI C pa3HBIMH UCTOYHUKAMH HH(POPMAIINH: TEKCTOM YUYeOHUKA,
HAYYHO-TIOMYJISPHOM JINTEPATYPO, CIOBApSIMU U CIIPABOYHUKAMH; HAXOJIUTh OMOJIOTHYECKYIO
WH(OpPMAIIHIO B pa3IMUYHBIX HCTOYHUKAX.

6. Jlununaer
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Jlunuaet. XKupsl. 'opmonbl. OyHKIMM TUITUAOB: SHEPTETHUECKAs, 3aracaromias, 3auTHasl,
CTPOUTENbHAs, PEryJIATOpHAsI

Onpenenstor NoHATHS, GOPMHUPYEMBIE B XO/1€ U3YUCHHSI TEMBI: «JIHUITHIBD», <GKUPBD), KTOPMOHBD,
«3HepreTryeckas QyHKIM JUIHI0BY, «3anacarouas QyHKIUs JUIHI0BY, «3allUTHas (yHKIUSA
JMIAIOBY», «CTPOUTENbHAS (PYHKIUS TUIHIOBY, «PETYIISATOpHAs (GYHKLUS JINTHAOBY. JlatoT
XapaKTepUCTUKY COCTaBa U CTPOECHUS MOJIEKYJ JUMHUIOB. Y CTaHABIMBAIOT IPUYUHHO-
CJICZICTBEHHBIE CBSI3U MEXKAY XUMUYECKUM CTPOSHHEM, CBOUCTBAMH U (PYHKIUSMH YTIIEBOJOB Ha
OCHOBE aHAJIN3a PUCYHKOB U TEKCTOB B yueOHUKe. [[puBOAAT mpuMepsl JIUNUA0B, BXOAALINX B
COCTaB OPraHU3MOB, MECTA MX JIOKAIN3ALUU U OHOJIOTHYECKYI0 poiib. OOCYkK/Iat0T B Ki1acce
po0JIeMbl HAKOIUIEHUS )KUPOB OPraHU3MaMH B LEJISAX YCTaHOBIICHHS IPUUYUHHO-CIIEACTBEHHBIX
CBs3€H B IIpUpPOJIE

IIpeaMeTHBbIe: 3HaTh COCTaB, CTPOCHHUE U (DYHKIIUM OpPraHUYECKUX BEILECTB (YIJIEBOIOB,
JIMIHJIOB), BXOJSIINX B COCTAB )KUBBIX OPTaHU3MOB.

JIM4HOCTHBIE: OBJIa/IeHUE HHTEIUIEKTYaIbHBIMU YMEHHUSIMU: JJOKa3bIBaTh, CTPOUTh PACCYKAECHUS,
aHaJM3UPOBATh, CPABHUBATH, JIEJIATh BHIBOJIBI

MeTtanpeamMeTHble:

Pezynamuesnvie:

OBJIa/IEHUE CITIOCOOAMU CaMOOPTraHU3aIMK yUeOHOM NesTeTbHOCTH

Kommynuxamuenvie:

CTaBUTb LI€JIU, 3aJ1a41 U IJIAHUPOBATH JINUHYIO YUEOHYIO AEATEIbHOCTD

Ilosnasamenvhoie:

dbopmMHpoBaHKE NIPUEMOB PAOOTHI C pa3HBIMU UCTOUHUKAMU MH(OpMAIMK: TEKCTOM y4eOHUKaA,
HAYYHO-TIONYJISIPHON JIUTEPATYPOH, CIIOBAPSIMH U CIIPAaBOYHUKAMM; HAXOJAUTh OMOJIOTHYECKYTO
MHGOPMALIKIO B PA3JIMYHBIX UCTOYHUKAX, aHAJIM3UPOBATh U OLEHUBATH MH(OPMAIHIO,
npeoOpa3oBEIBaTh HHPOPMALIHIO U3 OJTHOU (OPMBI B IPYTYIO hopMy

7. CocTaB u cTpoeHue 6eIKoB

CocraB u ctpoeHue 6enkoB. benku, wiu npoTenHsl. [IpocThie U CI0XKHBIC OCITKH. AMUHOKHUCIIOTHI.
[TonmunenTua. [lepBuunas, BTOpU4HAs, TPETUYHAS U YETBEPTUYHASI CTPYKTYPBI OEITKOB.
Henatypanus 06enka

OnpenensiroT NoHATHs, GOPMUPYEMBIE B XO/I€ U3yUEHUSI TEMBI: «OEIKHU, WK TPOTEUHBI»,
«TIPOCTHIC U CIIOKHBIC OCJIKN», «KAMUHOKHUCIOTBDY, KITOTUIENTHIY, TIEPBUYHAS CTPYKTYpa
0OeNKOBY», «BTOpUYHAS CTPYKTYypa OEIKOBY, «TPETUYHAS CTPYKTYpa OEIKOBY, «4ETBEPTUUHAS
CTPYKTypa OenKkoB». XapaKTepu3yT COCTaB U CTPOEHUE MOJIEKYJ OEJIKOB, TPUUHNHBI BOZMOKHOTO
HapyUICHUs IPUPOJAHON CTPYKTYPHI (AeHaTypainnn) 0eiakoB. [I[puBoAST mpuMepsl JeHATYpaliu
OeNKOB

IIpenmeTHbIe: 3HATH COCTaB, CTPOCHHUE U (QYHKIIUU OEJIKOB, BXOASIINX B COCTAaB KHUBOTO.
JInuHOCTHBIE: OBNIAJICHUE MHTEIUICKTYabHBIMU YMEHHUSIMU: JIOKA3bIBaTh, CTPOUTH PACCYKICHHUS,
aHAJIM3UPOBATh, CPABHUBATH, JIeJIaTh BHIBOABI. HaXOAUTh BBIXO/ U3 CIIOPHBIX CUTYallui
MeTanpeameTHblie:

Ilo3nasamenvHule:

OBJIQJICHHE CTIOCOO0AMH CaMOOPTaHU3aUN YICOHOH AESTENHPHOCTH, YTO BKJIFOYAECT B CEOsl YMEHHS
Pecynamusnuie:

CTaBUTH I1€JIM, 33]Ia4H ¥ TUIAHUPOBATH JIUYHYIO YIEOHYIO 1eaTebHOCTh. COOTHOCHTH
MPaBUIILHOCTH BBIOOpA U pe3ylibTaTa AeUCTBUS

Kommynuxamugnoie:

OIICHUBATh COOCTBEHHBIN BKJIAJl B ACSITEILHOCTD TPYIIIBL; TPOBOAUTH CAMOOIEHKY JIMYHBIX
y4eOHBIX TOCTHKEHUHN

8. dyHKIMU OETKOB

OyHKIHUKA OEIKOB: CTPOUTETbHAS, TBUTATEIbHAS, TPAHCIIOPTHAS, 3alIUTHAS, PETYJISITOPHAS,
CUTHaJIbHAas!, PHEPreTUYeCKas, KaTalTuTUYECKast
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VYcTaHaBnMBaOT IPUYMHHO-CIIECTBEHHBIE CBS3U MEX/1y XUMUUYECKUM CTPOEHUEM, CBOIICTBAMU U
byHKIMAMEU OETTKOB Ha OCHOBE aHaIM3a PUCYHKOB U TEKCTOB B yueOHuKe. [IpuBoaaT mpumepsl
0€NIKOB, BXOJAIIMX B COCTaB OPraHU3MOB, MECT UX JIOKAJIU3ALMK U OMOJIOrMYECKON posn
IIpenmeTHble: 3HaTh COCTaB, CTPOEHUE U (PYHKIIUU OEIKOB, BXOSIIUX B COCTaB )KHBOTO.
JInuHOCTHBIE: OBJIaJICHUE UHTEUIEKTYaIbHBIMU YMEHUSIMU: JOKA3bIBATh, CTPOUTH PACCYKACHMUSI,
aHAJIM3UPOBATh, CPABHUBATH, JI€]1aTh BHIBOJIBI.

MertanpeamerHsble:

Kommynuxamusnule:

pa3BUTHE KOMMYHHUKATUBHBIX YMEHUI U OBJIaJIEHUE ONBITOM MEKINYHOCTHOW KOMMYHMKAIUH,
BECTH YCTHBINM MMCbMEHHBIN AHAJIOT, KOOPAMHUPOBATH U IPUHUMATh PA3IMYHbIC TO3UIIMH BO
B3aMMO/JICHCTBUH

Pezynamusnuvie:

CooTHOCUTH NPAaBUIILHOCTD BBIOOpA U pe3yiibTaTa JEHCTBUS

IloznasamenvHule:

dbopMUpOBaHKE TPHUEMOB PAOOTHI C PA3HBIMU HCTOYHUKAMH HH(OpPMAIINH: TEKCTOM Y4eOHUKA,
Hay4YHO-TIONYJISIPHOM JIUTEpATypOil

9. HyksienHoOBbIE KUCTOTHI

Hyxnennosbie kucnotsl. Jle3okcupubonykiennoBas kucnora, win JJHK. PubonykinennoBas
kucnota, win PHK. A3otuctsie ocHOBaHUS: aieHUH, TyaHUH, IUTO3UH, TUMUH, YpaLWJI.
Komminementapuocts. Tpancnopraast PHK (TPHK). Pu6ocomuas PHK (pPHK).
Nndpopmannonnas PHK (uPHK). Hykneorun. /{Boiinas criupainb

OnpenensitoT NoHATUs, GOPMUPYEMBIE B XOJI€ U3yUCHUS TEMbl: «HYKICHHOBASI KUCIOTaY,
«J1e30kcupuOoHyKiIenHoBas kuciora, unu JJHK», «pubonyknennosas kuciora, uiu PHK»,
«a30TUCThIE OCHOBAHUNA», «QJACHUHY», «TYaHUH, «IIUTO3UHY, KTUMHUHY, «ypPaIliD»,
«KOMIUTEMEHTapHOCTh», «TpancnoptHas PHK (TPHK)», «pubocomuas PHK (pPHK)»,
«uapopmarmonnas PHK (uPHK)», «aykimeotuny, «nBorinas crimpans JTHK». JlaroT
XapaKTepUCTUKY COCTaBa U CTPOEHUS MOJIEKYJI HYKJIEMHOBBIX KUCIOT. Y CTAHABIMBAIOT
NPUYMHHO-CJIEICTBEHHBIE CBA3U MEXY XUMUYECKUM CTPOCHUEM, CBOMCTBaMU U (DYyHKIUSAMU
HYKJIEMHOBBIX KHCJIOT HAa OCHOBE aHaJIN3a PUCYHKOB M TEKCTOB B yueOHUKe. [IpuBOAsT npumepbl
HYKJIEMHOBBIX KUCIIOT, BXOJSIIMX B COCTaB OPraHU3MOB, MECT UX JIOKAJTU3AIMH U ONOJIOTHYECKOM
posn. CocTaBisoT TU1aH nmaparpada yueoHuka. Pemaror Ononorndyeckue 3anaquu (Ha
MaTeMaTHYeCKUH pacueT; Ha MPUMEHEeHHE TPUHIIMIIA KOMIJIEMEHTApHOCTH)

IIpenmeTHble: cocTaB, CTpoeHHE U (PYHKIMU HYKJIEMHOBBIX KUCIIOT, BXOAAIIUX B COCTAB KUBOTO.
JINYHOCTHBIE:OBJIa/ICHNE UHTEIUIEKTYaJIbHbIMA YMEHHUAMHU: JOKa3bIBaTh, CTPOUTh PACCYKIEHUS,
aHAJIN3UPOBATh, CPABHUBATH, J1€1aTh BHIBOJIBI.

MeranpeamerHble:

Pezynamusnvie:

(dopMHpoOBaHUE MPUEMOB PAOOTHI C pa3HBIMU UCTOYHUKAMU MH(OpMAIK: TEKCTOM yueOHHUKa,
HAy4YHO-TIOMYJISIPHOM JINTEPATYPOH, CIOBapsSIMU U CIPAaBOYHUKAMU

IloznasamenvHule:

HaXOAUTh OMOJIOTUYECKYIO MHPOPMAIIHIO B pa3IMYHbIX HCTOUHUKAX, AHAJIM3UPOBATh U OLIEHUBAThH
uH(pOpMaInIo, TPeoOpa3oBbIBATH HHPOPMALIUIO U3 OJHON (GOPMBI B IPYTYIO GOpMy
Kommynuxamusnuie:

KoopaunupoBaTh ¥ IpUHUMATh pa3iHyHbIe MO3UIUU BO B3aUMOICHCTBUM, CTABUTH 1I€JIH, 3a7a4n
U IJIAHUPOBATH JINYHYIO YUEOHYIO AEATEIbHOCTbD,

10. AT® u npyrue opraHUueCKHe COSTUHEHUS KICTKH

Anenosuntpudochar (ATD). Anenozungudocdar (ALPD). Anenozuamonopocdar (AMOD).
Makpospruyeckas cBsi3b. BUTaMHUHBI JKHPOPACTBOPUMbBIE U BOJIOPACTBOPUMBIE

OnpenenstoT NoHATHA, GOPMHUPYEMBIE B X0J1€ U3yUCHHS TeMBI: «afeHo3uHTpudochat (ATD)»,
«anenosuaaudocdat (ALID)», «aneHozuamonopochat (AMD)y», «MaKpoIprudecKas CBsI3by,
«GKHPOPacCTBOPUMBIE BUTAMUHBD», «BOJAOPACTBOPUMBIE BUTAMHUHBD. XapaKTEPU3YIOT COCTAB U
crpoeHne MoseKkyisl AT®. [TpuBoasT npuMepbl BATAMUHOB, BXOJSIIIAX B COCTAB OPraHU3MOB, U
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uX OMONOTHYECKOH poiu. ['0TOBAT BBICTYIJICHHE C COOOIIEHUEM O POJIM BUTAMUHOB B
GYHKIIMOHUPOBAHUM OpraHU3Ma YejoBeKa (B TOM YHUCIIE C UCTIOIb30BaHUEM KOMITbIOTEPHBIX
TEeXHOJOTHH ). OOCYX IAI0T Pe3yIbTaThl PAOOTHI C OJJTHOKIACCHUKAMHU

IIpenmeTHble: 3HaTh COCTaB, CTPOeHHE U HYHKIUU Opranndeckux BemecTt (AT®), BXoasux B
COCTaB JKUBOTO.

JInuHoCTHBIE: OBIIaJICHNE UHTEUIEKTYaIbHBIMU YMEHUSIMU: JOKA3bIBATh, CTPOUTH PACCYKIACHHUS,
aHaAJM3UPOBATh, CPABHUBATb, JIENIATh BHIBOIBI.

MeTanpeameTHble:

Kommynuxamusnuie:

YMEHHE aJIeKBaTHO MCIIOJIb30BaTh PEUEBbIE CPEACTBA JIJIsl IUCKYCCUHU U apryMEHTAIlUK CBOEH
MO3HLIUU

Pezynamusnuvie:

CpaBHUBATh pa3HbIC TOUKH 3PEHHs, apTYMEHTHPOBATH CBOIO TOUYKY 3pEHHs, OTCTAaUBATh CBOIO
MO3UIUIO

lloznasamenvhule:

oBnageHne KT koMIeTeHTHOCTSAMHU ISl TOJIy4E€HUS JTOTIOJHUTEIHbHONU HH(POPMAIIUU TIpU
oopMIIeHHH PE3yIIbTaTOB HAYYHO-HCCIIEI0BATEIBCKOM IEATEIILHOCTH B BHJIE MPE3CHTALUT
11. buosnornueckue KaTajan3aTopbl

Jlabopamopnas paboma Nel

Pacmiennenue nepoxcuaa Bogopoaa pepMeHToM KaTanazoit

[TonsTHe o karanu3aropax. buomorndeckue xaramuzatopsl. Depment. KopepmeHT. AKTHBHBIH
HEeHTp pepMeHTa.

Jlabopamopuas paboma

Pacmiennenue nepokcuaa Bogopoaa pepMeHTOM KaTanazoi

OnpenenstoT moHATHS (GOPMUPYEMBIE B XOA€ N3YUYECHUS TEMBL: «KaTaINU3aTOP», «(HEepMEHTY,
«KO(QEPMEHT», «aKTUBHBIN LEHTP hepMeHTa». XapaKTepU3yIOT POJib OMOJOTHYECKIX
KaTaJIn3aTopoB B KieTke. OMHUCHIBAIOT MEXaHU3M pabOThI (hepMeHTOB. [IpuBOAAT IpUMEpHI
(epMeHTOB, UX JIOKAJIM3alUN B OPTraHU3Me U X OMOJOrMYECKON posin. Y CTaHABIUBAIOT
NPUYHHHO-CJIEICTBEHHBIE CBS3M MEXIY OCITKOBOM MPUPOI0H (PepMEHTOB U ONITUMAIIEHBIMU
yCIOBUAMHU UX (GYHKIMOHUpOBaHUS. OTpabaThIBalOT yMeHUs (POPMYIUPOBATH THIIOTE3bI,
KOHCTPYHUPOBATh, TPOBOUTH SKCIIEPUMEHTHI, OIICHUBATH ITOJTyY€HHBIE Pe3yJIbTaThl Ha OCHOBE
coJiepKaHus 1abopaTopHON paboThI

IIpeaMeTHbIe: YMETH TPOBOIUTH HECIOKHBIE OMOIOTUYECKHE YKCTIEPUMEHTHI [T N3y USHHS
CBOWCTB OpraHMYECKUX BEIIECTB U (PyHKIMI (pepMEHTOB Kak OMOJIOTMUECKUX
KaTaym3atopoB./IMYHOCTHBIE: OBIIAICHNE HHTEIICKTYTbHBIMA YMEHUSMU: IOKa3bIBaTh, CTPOUTH
paccyXJIeHus, aHAIU3UPOBaTh, CPABHUBATH, JIEIAaTh BHIBOJIBI.

MeTtanpeameTHsble:

Kommynuxamusnuie:

dbopMupoBaHKE MPUEMOB PAOOTHI C pa3HBIMH UCTOYHUKAMH HH(POPMAIINH: TEKCTOM YUYeOHUKA,
HAYYHO-TIOMYJISPHOM JIUTEPATYyPOH, CIOBApSMHU U CIIPABOYHUKAMHU

llo3nasamenvhoie:

HaXOJUTh OMOJIOTHUYECKYIO HH(OPMAIIHIO B PA3JIMUHBIX UICTOUHUKAX, aHAJTM3UPOBATh U OLIEHUBATH
UHPOPMALINIO

Pezynamusnvie:

npeoOpa3oBbIBaTh HHPOPMALIHIO U3 OJTHON (OPMBI B IpYTyI0 hopMy

12. Bupycsl

Bupycer. Kancun. Camoc6opka BupycHbIX dacTull. L{uki pa3BuTtus Bupyca

OnpenenstoT MoHATHS, GOPMHPYEMBIE B XOJI€ U3yUSHHSI TEMBI: «BHPYCBD», KKATICHID),
«camocOopkay. XapakTepu3yloT BUPYChl KaK HEKJIETOUHbIE ()OPMBI )KU3HH, OMUCHIBAIOT IIUKJI
pa3BuTHs BUpyca. OMUCHIBAIOT OOIIHIA IJTaH CTPOCHUS BUPYCOB. [IpUBOIISAT MPpUMEpHI BUPYCOB U
3a00JeBaHNH, BbI3bIBa€MbIX UMH. OOCYKIat0T MPOOIEMBI IPOUCXOXKICHHS] BUPYCOB
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IIpenmeTHbIe: 3HATHh O BUpyCcaX KaK HEKJIETOUHBIX (hopMax >ku3HH. JINUHOCTHBIE: OBIIaJICHUE
MHTEJJIEKTyaJIbHBIMH YMEHHSIMH: I0Ka3bIBaTh, CTPOUTDH PACcCyKIECHHUS, aHAIM3UPOBATh,
CPaBHHBATh, JIEJIATh BBIBOJIBI.

MeTanpeameTHble:

Ilosnasamenvhoie:

dbopMupoBaHUe TPUEMOB PadOTHI C pa3HBIMU UCTOYHUKAMH MH(OpPMAIIMK: TEKCTOM Yy4eOHUKa,
HAYYHO-TIOMYJISIPHOM JINTEPATYPOH, CIOBAPSIMU U CIIPABOYHHKAMH

Kommynuxamusnule:

HAXOJUTh OMOJIOTUYECKYIO HHPOPMAIIMIO B PA3IMYHBIX HCTOYHUKAX, aHAIM3UPOBATh U OIICHUBATH
uHpopmaruio

Pecynamuesnvie:

npeoOpa3oBbIBaTh HHPOPMAIIUIO U3 OJHON (DOPMBI B JIpyTyio hopmy

13. O6obmaronmii ypok

OrnpeaensroT NoHATHS, CHOPMHUPOBAHHBIE B X0/I€ U3YUYEHUs TeMBI. [[aloT OIleHKy BO3pacTarolei
pOJII/I CCTCCTBCHHBIX HaYK nu Hay‘IHI)IX I/ICCJIGI[OBaHI/Iﬁ B COBpeMeHHOM MI/Ipe, HOCTOSIHHOMy
MIPOIIECCY ABOJIOIIMK HAy4YHOTo 3HaHUA. OTpabaThIBalOT YMEHHs (POPMYITUPOBATH TUIIOTE3HI,
KOHCprI/IpOBaTI), HpOBOIII/ITI) I-)KCHepI/IMeHTI)I, OLICHUBATH HOJIyLIeHHI)IC pe3yJII)TaTI)I
IIpeaMeTHBIE: 3HaTh COCTAB, CTPOCHUE M PYHKIIUHA OPTaHUYECKHUX BEIECTB, BXOAAIINX B COCTaB
JKHUBOTO.

JIMYHOCTHBIE: OBJIaJICHUE UHTEIUICKTYaIbHBIMA YMEHUSIMU: 10KA3bIBaTh, CTPOUTH PACCYKACHUA,
aHa.HI/ISI/IpOBaTI), CpaBHI/IBaTI), JeJIaTb BBIBOJABI.

MeTtanpeamMeTHbIe:

Kommynuxamuenvie:

YMEHHE aJIcKBaTHO MCIIOJIb30BaTh PEUEBbIC CPEICTBA JJISI JUCKYCCUHM U apTyMEHTAIlMU CBOEH
IIO3UIINU

Peey]lﬂn’ZMSHble.'

CpaBHI/IBaTI) pasHme TOYKHN 3peHI/I$I, aprMeH-TI/IpOBaTI) CBOHO TO‘IKy 3p€HI/I$I, OoTCTanBaTh CBOKO
MO3HIIHIO

Iosnasamenvhble:

oBnageHne KT KkoMIeTeHTHOCTSAMH ISl TTOJTY4YEeHUS JOTIOHUTEIbHONH HH(POPMAITUU TIPU
ohOopMIIEHUH PE3YIHTATOB HAYYHO-HCCIIEOBA-TEIHCKOM JACSITEIHPHOCTH B BUJIE MPE3CHTAIIHI

Kaerounsblii ypoBens (15 gacoB)

14. KneTouHblil ypoBeHb: 00111ast XapaKTepUCTUKA

OO61mas xapakTepuCcTHKa KIETOYHOIO YPOBHS OpraHu3anuu xuBoro. Kierka — cTpykTtypHas u
(byHKIMOHATIbHAS €AMHUIIA KU3HU. XUMUYECKUH COCTaB KIETKH. MeTOoAbl U3yUeHHUs KIETKH.
OcCHOBHBIE TIOJIOKEHUS KJIETOYHON TEOPUH

OnpeaenstoT NoHATHS, GOPMHUPYEMBIE B XO/1€ U3yUEHHSI TEMBI: «KJIETKA», «METObl U3yUCHHUS
KIIETKW», «CBETOBAsI MUKPOCKOIHSI», «3JEKTPOHHASI MUKPOCKOIIUSY, «KJIETOUHAsl TEOPUS.
XapakTepu3yroT KJIETKY KaK CTPYKTYPHYIO U (DyHKIIMOHAJIbHYIO €AMHUILY )KU3HHU, €€ XUMUYECKUN
cocTaB, MeTOJIbl H3ydeHHsl. OOBSICHIIOT OCHOBHBIE TIOJIOKEHUS KJIETOUHOU Teopuu. CpaBHUBAIOT
IPUHIUIBI pabOTHl M BO3MOKHOCTH CBETOBOM M AJIEKTPOHHONW MHUKPOCKOINYECKON TEXHUKH
IIpenmeTHbIe:3HATHOCHOBHBIE METO/BI U3YUEHHUS KJIETKU; OCHOBHBIE MOJIOXKEHHS KIETOUHON
TEOPUU; METh NMPEACTABIEHUEO KJIIETOUHOM YPOBHE OPTaHU3alMH KUBOTO;

0 KJIETKE KaK CTPYKTYpHOU U (YHKIIMOHATLHOW €AMHUIIE KU3HU.

JIn4HOCTHBIE: YMETh OOBACHATh HEOOXOAUMOCTb 3HAHUH O KJIETOYHON TEOPUH JUIsl TOHUMAHUS
€MHCTBA CTPOEHUS U (PYHKIIMOHUPOBAHUS OPraHUYECKOT0 MHUpA.

MeranpeamerHbie:

Ilosnasamenvhvie:
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(dbopmMHpOBaHKE TPUEMOB PAOOTHI C pa3HBIMU UCTOUHUKAMHU HH(OPMAITH: TEKCTOM yueOHUKa,
HAY4YHO-NONYJISIPHON JIUTEPAaTYpOl , HAXOAUTh OMOJIOTHYECKYIO MH(DOPMAIMIO B pa3IMYHBIX
UCTOYHUKAX

Kommynuxamuenvie:

aHAJM3UPOBATh U OLIEHUBATh HH(POPMALINIO, TPE0OPa30BBIBATH HHPOPMAIIUIO M3 OAHOI (POPMBEI B
Apyryto hopmy

Pecynamuesnvie:

CPaBHUBATb pa3Hble TOUKH 3PEHHs], apTYMEHTHPOBATH CBOIO TOUKY 3pEHHs, OTCTaUBaTh CBOIO
MO3HIINIO

15. O6mme cBepenus o kierkax. Knerounas memOpaHa

O61ue cBeneHus o ctpoeHuu kietok. [uromiasma. Anpo. Opranonasl. MemoOpana. Kiierounas
MeMOpana. ®aromuro3. [TunomTo3

OnpenensiroT MOHATHsI, GOPMUPYEMBIC B XOJI€ U3YUCHUS TEMBI: «IIUTOILIA3MAY, «SIIPO»,
«OpraHoub, «KMEMOpaHay», «KJIETOYHAsi MeMOpaHay, «(ParouTos), «IIUHOLUTO3Y.
XapakTepHu3yloT U CPAaBHUBAIOT IPOIIECCHI (haronuTo3a 1 MUHOIUTO3a. OMHUCHIBAIOT 0COOEHHOCTH
CTPOEHHUSI YacTel U OPraHOUIOB KJIETKHU. Y CTAaHABJIMBAIOT IPUUMHHO-CIIECTBEHHBIE CBSA3H MEXY
CTPOEHHUEM KJIETKH U OCYIIECTBIEHUEM €10 MPOLIECCOB (arouTo3a, CTPOCHUEM U QYHKIUSIMU
KJIeTOYHOM MeMOpaHbl. COCTaBJISIOT IU1aH naparpada

IIpeaMeTHbIe:3HATH OCOOCHHOCTH CTPOCHUS KJICTKH; (PYHKIIUU OPTaHOUIOB KIETKH.
JInyHoOCTHBIE: yMETh O0BACHATH HEOOXOJUMOCTh 3HAaHUH O CTPOSHUU U MHOTOOOPa3uu KIETOK
MertanpenmerHble:

IloznasamenvHule:

¢dopmMHpoBaHUE TPUEMOB PAOOTHI C pa3HBIMU MCTOYHUKAMHU HH()OPMAIHH: TEKCTOM y4eOHUKA,
Hay4YHO-TIONYJISIPHOM JIUTEpATypOit

Pezynamusnvie:

HAXOAUTh OMOJIOTUYECKYIO MHPOPMAIIHIO B pa3IMYHBIX UCTOUHUKAX, AHAJTM3UPOBATh U OLICHUBATH
uH(pOopMaLIo,

Kommynuxamusnule:

KoopauaupoBats ¥ IpUHUMATh Pa3IUYHBIC TTO3UIIUHA BO B3aUMOICHCTBUY, aHATHM3UPOBAThH U
OILICHMBATh WH(OPMAIIHIO, TPEOOPa30BHIBATH HHPOPMAIIUIO U3 OJTHOU (PopMBI B ApYyTYyIO hopMy
16. Snpo

SAnpo, ero ctpoenue u GpyHKIUU B KIeTke. [I[pokaproThl. DyKaproThl. XpOMOCOMHBIN HabOp
KJIETKH

OnpenensitoT NoHATHS, GOPMUPYEMBIE B XOJI€ U3YUEHUS TEMBI: «IIPOKAPHOTHD», «IYKAPUOTHI»,
«XpPOMAaTHUH», «XPOMOCOMBD», «KKapUOTHUID», «COMAaTHUECKUE KIETKN», «IUIJIOUTHBIH HaOOop»,
«TOMOJIOTUYHBIE XPOMOCOMBDY, «TAIUIOUIHBIA HAOOP XPOMOCOMY, «TaMEThI», «SIPHIIIKOY.
XapakTepus3yloT CTPOEHHE si/ipa KIETKH U €ro CBSA3M € SHAOIUIa3MaTHUeCKOH ceThio. Pemator
OMOJIOTHYECKHE 3a/1a4M Ha OTpeeNIeHUe YMCia XpPOMOCOM B TallJIOUTHOM U JUTUIOMIHOM Habope
IIpeaMeTHBIE: 3HATH OCOOCHHOCTH CTPOCHUS KIIETKH; (PYHKIIMH OPTaHOMIOB KIIETKH.
JINYHOCTHBIE:OBJIAJICHUE UHTEJUIEKTYAIbHBIMUA YMEHUSIMU: JIOKA3bIBaTh, CTPOUTH PACCYKACHUS,
aHAJIM3UPOBATh, CPABHUBATH, J1€1aTh BHIBOJIBI.

MeranpeamerHbie:

llosnasamenvhoie:

dbopMUpOBaHKE TPUEMOB PAOOTHI C pA3HBIMU HCTOYHUKAMH HH(OpPMAIINH: TEKCTOM Y4eOHUKa,
HAY4YHO-TIOMYJISIPHOM JINTEPATypOil, CIOBApSMHU U CIPAaBOYHUKAMH; HAXOJUTh OMOJIOTHYECKYIO
UH(OPMAIIHIO B PA3IMYHBIX UCTOYHUKAX, aHATU3UPOBATH U OIIEHUBATH HHPOPMAIIHIO,
peoOpa3oBbIBaTh HHPOPMAIIHIO U3 OJTHOHU (POPMBI B IpYyTyI0 hopMy

Pecynamusnuie:

YMEHHE YCTaHaBJIMBATh COOTBETCTBUE MOJIYUYEHHOIO pe3yJibTaTa MOCTaBICHHON 11eNn
Kommynukamuenvie: cTaBUTh LI€TH, 337a4U U TUIAHUPOBATH JTMYHYIO YUEOHYIO 1S TebHOCTh

17. DHnomnasmaru-deckas cerb. Puoocomsl. Komiuieke ['onpmxn.
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DHupomaasMaTndeckas cetb. Pudbocomsl. Komruiexke IN'onbmxu.

OnpenensiroT MOHATHs, GOPMUPYEMBIC B XOJI€ H3yUCHUS TEMbI: «IHIOIIa3MATUIECKAs CEThY,
«puOOCOMBI», KKOMIUIEKC [ 0JIbKI», «ITM30COMBDY. XapaKTepPU3yIOT CTPOCHUE MEPEUUCIICHHBIX
OpPraHOUJIOB KJIETKU U UX QYHKIUU. Y CTaHABIMBAIOT IPUYMHHO-CIIEICTBEHHBIE CBA3H MEXKIY
CTpoeHUEeM U (PYHKIUSIMUA OMOJOTHYECKUX CUCTEM Ha IPUMEPE KIIETKH, €€ OPTraHOUI0B U
BBITIOJIHSIEMBIX UMHU (DyHKIHI. PaboTarT ¢ niumrocTpanusaMy yaeOHHUKa (CMBICJIOBOE YTEHHUE)
IIpenMeTHBIE:3HATHOCOOEHHOCTH CTPOCHHS KJICTKH; PYHKIIMA OPTaHOU OB KIICTKH.
JInyHOCTHBIE:OBIa/ICHUE UHTEIUIEKTYaJIbHbIMUA YMEHUSAMHU: TOKA3bIBaTh, CTPOUTH PACCYKICHUS,
aAHATM3UPOBATh, CPABHUBATH, JICJIaTh BHIBOJIBI.

MeTanpeameTHble:

lloznasamenvhule:

OBJIaJICHUE CIIOCO0AMHU CAaMOOPTaHU3aIuU Y4eOHOIl 1eATeIbHOCTH

Kommynuxamusnuie:

YMeHUs CTaBUTh LIEJH, 33[1a4M U TUIAHUPOBATh JTUYHYIO YUEOHYIO NESTEIbHOCTD
Pezynamusnvie:

OILICHUBATh COOCTBEHHBIH BKJIAJl B ACSITENLHOCTD TPYIIBL; IPOBOAUTH CAMOOLIEHKY JIMYHBIX
Y4EeOHBIX IOCTHKCHUIN

18. JInzocomsl

MuTtoxonpuu. [Imactrast

JIn30COMBI

Mutoxonapuu. KpucTsl.

ITnacTraer

[TnacTuapl: TEHKOIIIACTBI, XJIOPOILIACTHI, XPOMOILIACTHI. I paHbl

OnpenenﬂmT IIOHATHA, Q)OpMpreMLIC B X0I€ U3YUYCHUS TCMBI: «JIN30COMbBI», «KMUTOXOHIAPHN),
(KPHUCTBD», «KIJIACTUABD?, ((HeﬁKOHHaCTLI>>, «KXJIOPOILIACTBD), KXPOMOILIACTBD?Y, «I'PAHBD?,

XapakTepus3yrT CTPOCHHUE TEPEUUCICHHBIX OPTAaHOMI0B KIETKU U UX (QYHKIUH. Y CTAaHABIMBAIOT
MPUYUHHO-CJICACTBEHHBIE CBSI3H MEXKIy CTPOECHUEM U (DYHKITUSIMU OMOJIOTMUECKUX CUCTEM Ha
npuMepe KJIETKH, €e OPraHOUIOB U BHIMOIHIEMBIX UMU (DYHKIUN. PaboTaroT ¢ uiurocTpanusmu
y4eOHMKa (CMBICTIOBOE UTCHHE)

IIpenmeTHbIe:3HATH 0COOEHHOCTH CTPOECHUS KIIETKU:MUTOXOHAPUH, TJIACTH/IbI, KIIETOUHBIH
LIEHTD,

OpraHouIbl ABMKEHUSI, QYHKIIUU OPraHOUI0B KIIETKU.

JINYHOCTHBIE:OBJIa/IEHNE UHTEIUIEKTYaIbHbIMA YMEHUAMHU: JOKa3bIBaTh, CTPOUTH PACCYKIEHUS,
aHAJIN3UPOBATh, CPABHUBATH, J1€1aTh BHIBOJIBI.

MeranpeamerHbie:

llo3nasamenvhvie:

OBJIa/ICHUE CITIOCOOAMHU CaMOOPTaHU3aAIMH YUeOHOM NesTeTbHOCTH

Kommynuxamugnoie:

YMeHus CTaBUTD 1€, 3a/1a41 U INIAHUPOBATh JINYHYIO YUEOHYIO IesTeIbHOCTD
Pezynamusnvie:

OLIEHUBATh COOCTBEHHBIH BKJIaJ B €SI TEIBHOCTD IPYIIIbI; IPOBOAUTH CAMOOIICHKY JIMYHBIX
y4eOHBIX TIOCTHKEHUHN

19. Knerounslii IeHTp.

Opranouspl nBrxkeHus. Kierounsle BKIIOUEHUS

Knerounsrii nentp. L{utockener. Mukporpy6ouku. Llenrpuonu. Bepereno nenenus. Pecanuku.
Krytuku. Kietounble BKIIOUECHUS
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OnpenensitoT NOHATHSI, GOPMUPYEMBIE B XOJI€ U3yUCHUS TEMBI: «KJICTOYHBIN IICHTPY,
«IHATOCKEIIET», KMHUKPOTPYOOUKNY, «IIEHTPUOIIHY, BEPETCHO JICICHUSD), KPECHUUKNY,
(OKTYTHKHY, «KJIIETOUYHBIC BKIIFOUEHUSD». XaPAKTEPU3YIOT CTPOCHUE TIEPEUHCICHHBIX OPTaHOHI0B
KJICTKH U UX QYHKIUHU. Y CTAHABIMBAIOT IPHYUHHO-CIICICTBEHHBIE CBSI3H MEXKILy CTPOCHHEM H
GYHKIUSIMU OUOJIOTHYECKUX CHCTEM Ha MPUMEPE KIIETKH, €€ OPraHOMIOB U BBITTOIHIEMBIX UMHU
bynkumid. PaboTaror ¢ wiumrocTpanusMu yaeOHuKa (CMBICIIOBOE YTCHUE

IIpenmeTHbIe:3HATH OCOOCHHOCTU CTPOCHUS KIIETKU:MUTOXOHAPUH, IJIACTH/IbI, KIIETOUHBIH
LEHTD,

OpraHOUIbl ABMKECHUSI, QYHKIIUU OPraHOUIO0B KIIETKH.

JInYHOCTHBIE:0BJ1a/ICHUE UHTEIUIEKTYaJIbHbIMA YMEHUAMHU: JOKA3bIBaTh, CTPOUTh PACCYKIEHUS,
aHaJIM3UPOBATh, CPABHUBATH, JIE1AaTh BBIBOJIBI.

MertanpenmerHble:

llosnasamenvhvie:

OBJIAJICHUE CITOCOOAMHU CAaMOOPTaHU3AIMH YIeOHOH NesTeTbHOCTH

Kommynuxamuenvie:

YMeHHs CTaBHUTD 1€, 3a/1a41 U INIAHUPOBATH JINYHYIO YYEOHYIO S TEIbHOCTD
Pezynamusnvie:

OLICHUBATh COOCTBEHHBIN BKJIAJl B AESITEIbHOCTD IPYIIIbL; IPOBOAUTH CAMOOLIEHKY JIMYHBIX
y4eOHBIX JOCTHXKEHUN

20. OcoOEHHOCTH CTPOCHHS KIETOK SYKapHOT U MIPOKAPUOT

Jlabopamopnas paboma Ne2.

PaccmaTtpuBanue kiieTok 0akTepui, paCTeHUM U AKUBOTHBIX 110JI MUKPOCKOIIOM

[Tpokapuotsl. DykapuoTsl. AHaIpoObL. CHIOpHI.

UepThl CXOJCTBA U pa3anyuus KJIETOK IPOKAPHOT U 3yKapHOT.

Jlabopamopnas paboma

PaccmaTtpuBanue kiieTok 0akTepui, paCTeHUM U AKUBOTHBIX 110JI MUKPOCKOIIOM

OnpenenstoT NOHATHS, GOPMHUPYEMBIE B X0/1€ U3yUEHHS TEMBI: «IIPOKAPHOTHD», «IYKApUOTHI»,
«aHa’pOOBI», «CIOPBDY. XapaKTepU3yIOT OCOOEHHOCTH CTPOEHUS KIETOK MPOKAPUOT U AYKapHOT.
CpaBHMBaIOT 0COOEHHOCTH CTPOCHMSI KJIETOK C LIEJIbIO BBISIBICHUS CXOJICTBA U PA3IUUUs
IIpenmeTHbIe:3HATH

0COOEHHOCTH CTPOEHHSI KJIETKH 3YKapuOT U MPOKAPHOT.

JInuHOCTHBIE:OB1a/IEHUE UHTEIUIEKTYaIbHBIMU YMEHUSAMU: TOKA3bIBaTh, CTPOUTH PACCYKIEHUS,
AQHAJIN3UPOBATh, CPABHUBATD, /1€1aTh BHIBOJIBI.

MertanpenamerHble:

llosnasamenvhvie:

OBJIaJICHUE CIIOCO0AMHU CaMOOpraHU3aluu Y4eOHO 1eATenbHOCTH

Pezynamusnvie:

YMEHHUS CTaBUTh LIEJIH, 33JJa41 U IUIAHUPOBATh JTMUYHYIO YUEOHYIO

NEATENBHOCTh KommyHukamusHule:

OILICHUBATh COOCTBEHHBIN BKJIAJl B ACSITEILHOCTD IPYMIbL; IPOBOAUTH CAMOOLEHKY JIMYHBIX
y4eOHBIX JOCTHXKEHHH

21. O6o0maromuii ypox

OnpenensiroT MOHATHS, GOPMUPYEMBIE B XOJI€ H3yUEHUS TEMbI

XapakTepu3yroT 0COOCHHOCTH CTPOCHHS KIETOK POKApUOT U 3yKapuoT. CpaBHUBAIOT
O0COOCHHOCTH CTPOCHHUSI KIIETOK C LIEJIbIO BBISIBICHUS CXOJCTBA M PA3TUIHS

VYcTaHaBnMBaOT MPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXK/y CTPOCHHUEM U QYHKIUSIMU
OMOJIOTUYECKUX CUCTEM Ha IPUMEpE KIETKH, €€ OPTraHOUIOB U BHITIOTHAEMBIX UMH (DYHKIIHH.
PaGoTaroT ¢ murocTpanmusiMu yueOHUKa (CMBICIIOBOE YTCHUE)

IIpenmeTHbIe: 3HATH OCOOCHHOCTH CTPOCHUS KIETKH; (YHKIIUU OPTaHOUIOB KIETKH.
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JINYHOCTHBIE:OBJIAJICHUE UHTEUICKTYAJIbHBIMUA YMEHUSIMU: JIOKa3bIBaTh, CTPOUTH PACCYKACHMUS,
aHaJM3UPOBATh, CPABHUBATD, JIIATh BHIBOIBI.

MeTtanpeameTHble:

TlosnasamenvHbie:0OCBOCHUE TPUEMOB MCCIICIOBATEIBLCKON U TPOCKTHOM JIEATETLHOCTH
KommynuxamusHvle: ymeHUsI BUACTH MPOOJIEMY, CTABUTH BOIIPOCHI, BEIIBUTATh TUIIOTE3bI, JaBaTh
ompeieTICHUs TOHATHAM, Ki1acCU(DHUITUPOBaTh, HAOIIOATh, IPOBOJUTH IKCIIEPUMEHTHI, JIeIaTh
BBIBOJIbI M 3aKJIFOUCHUS, CTPYKTYPHUPOBATh MaTepuai, OObICHATh, JOKA3bIBATh, 3aIUINATH CBOH
naeu

Pecynamuesnvie:

dbopmyaupoBaHHe 1eJIM Y4eOHOT0 Hccaea0BaHus (OIbITa, HAOII0ICHUs ), COCTaBJICHHUE €T0 TUIaHa,
(GuKCHpPOBaHHUE PE3YJIHTATOB, UCIIOIB30BAHNE MPOCTHIX U3MEPUTEIBHBIX IPHOOPOB,
(GbopMyITUPOBKA BBEIBOOB 110 PE3yJIbTaTaM MCCIICIOBAHUS

22. AccuMusanus U JUCCUMUIANU. MeTaboau3m

Accumvuitsanus. JJuccumunsius. Metaboim3m

OrnpeaensroT NOHATHS, GOPMHUPYEMBIC B XOAC H3YUCHHS TEMbI: «AaCCUMUIISALIUAS,
«IUCCUMUWIISIIIUS), «MeTabom3m». O0CYIal0T B KJlacce MPOOIEMHBIE BOIIPOCHI, CBSI3aHHBIE C
mporeccaMy 0OMeHa BEIeCTB B OMOJIOTHYSCKUX CUCTEMAX

IIpenmeTHble: 3HaTH 00 OOMEHE BEIIECTB U MPEBPAIICHUE YHEPTUH KaK OCHOBE
JKM3HEAEITENLHOCTH KIETKH.

JINYHOCTHBIE:OBJIAJICHNE UHTEIUICKTYAJIbHBIMUA YMEHUSIMU: JIOKA3bIBaTh, CTPOUTH PACCYKIACHUS,
aHaJM3UPOBATh, CPABHUBATD, JIEIATh BHIBOIBI.

MeTtanpeameTHbie:

Tlosnasamenvnvie:

OBJIAJICHUE CITIOCOOAMU CAaMOOPTaHU3AIUN YICOHOM IeATEIPHOCTH, YTO BKIIIOYACT B Ce0s1 YMECHHUS
Pezynamusnvie:

CTaBUTbH 11€JIM, 33]]a4H U IUIAHUPOBATH JIUUHYIO YIEOHYIO IEATETbHOCTh

Kommynuxamusnule:

OIICHUBATh COOCTBEHHBIN BKJIA]] B JACSITEIIBHOCTD TPYIIIHI; TPOBOIUTH CAMOOIICHKY JIMUYHBIX
y4eOHBIX JOCTHXKEHUN

23. DHepreTU4YecKuii 0OMEH B KJIETKE

Henonxoe kucnopoaHoe GpepMeHTaTUBHOE paciieruieHue rioko3bl. ['nmukonus. [lonnoe
KHCJIOPOJHOE pacIlEeIICHUE IIIOKO3bl. KileTouHoe apixanue

OnpenenstoT NoHATHS, GOPMHUPYEMBIE B X0/1€ U3yUEHHS TEMBbI: «HEMOJIHOE KUCIOPOIHOE
(epMEHTATUBHOE PACIIEIIEHNE TTFOKO3bI», KIJIMKOJIN3), «IIOJTHOE KUCIOPOJHOE pacIeIICHHE
TJIFOKO3bD», «KJIETOYHOE JIbIXaHHe». XapaKTepu3ylOT OCHOBHBIE ATAIlbl SHEPTETUUYECKOTr0 OOMEHa B
KJIETKaxX opraHu3MoB. CpaBHUBAIOT YHEPreTUUECKYIO IPPEKTUBHOCTH IIIMKOJIN3a U KJIETOYHOTO
JbIXaHUS

IIpenmeTHble: 3HaTh 00 OOMEHE BEIIECTB U MPEBpAIICHUE YHEPTHUHU KaK OCHOBE
KU3HENEATEIBHOCTU KIIETKHU.

JINYHOCTHBIE:OBIIAICHNE UHTEIUIEKTYAJIbBHBIMU YMEHUSMU: TOKa3bIBaTh, CTPOUTH PACCYKACHMUS,
aHaJIM3UPOBATh, CPABHUBATH, JEJIATh BBIBOJIBI.

MeranpeamerHbie:

llosnasamenvhule:

OBJI4/IEHUE CITIOCOOAMU CaMOOPTraHU3alMK yYeOHOH NesSTeIbHOCTH, YTO BKJIIOYAET B ce0s1 yMEHUS
Pezcynamusnuie:

CTaBUTh 1I€JU, 33/1a4H U IJIAHUPOBATH JINYHYIO YUeOHYIO 1€ATEIbHOCTh

Kommynukamuenvie:

OLICHUBATh COOCTBEHHBIH BKJIAJl B ACSITEILHOCTD IPYIIbL; TPOBOAUTH CAMOOLEHKY JIMYHBIX
y4eOHBIX JOCTHXKEHHH
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24. ®DOoTOCHUHTE3 U XEMOCHUHTES

3nauenue gorocurre3a. CreroBas (aza porocunreza. TemHoas daza Gporocunreza. Poronms
BOJIbI. XeMocHHTe3. XeMoTpodsl. Hurpudummpyromue 6akrepun

OnpenenstoT noHATHA, GOPMHUPYEMBIE B X0/1€ U3yUCHHSI TEMBI: «CBETOBas (haza (OTOCUHTE3A,
«teMHOBas ¢aza hoTocuHTe3a», «(HOTOIU3 BOJBI, KXEMOCHUHTE3Y», «XEeMOTPO(DBI»,
«HuTpuduupyromue 6akrepun». PackpeiBatoT 3HaueHHe (HOTOCHHTE3a. XapaKTEPU3YIOT
TEMHOBYIO U CBETOBYIO (pa3bl POTOCHHTE3A 10 cXeMe, IPUBEACHHON B yueOHHKe. CpaBHUBAIOT
npoiiecchl (POTOCHHTE3a M XeMOCHHTE3a. PemaloT pacueTHble MaTeMaTHYeCKHUE 3a1auH,
OCHOBaHHbIE Ha (PaKTUYECKOM OMOJIOTUYECKOM MaTepHualie

IIpeameTrHble: 3HaTh 00 OOMEHE BEIIECTB U NIPEBPAILICHHE YHEPIUU KaK OCHOBE
YKUZHEJEATEIIbHOCTH KIIETKH.

JIn4HOCTHBIE: OBJIa/ICHNE HHTEIUIEKTYIbHBIMUA YMEHHUSIMU: JIOKa3bIBaTh, CTPOUTDH PACCYKACHUS,
aHAJIM3UPOBATh, CPABHUBATH, JI€]1aTh BHIBOJIBI.

MeTanpeameTHsble:

Kommynuxamusnule:

pa3BUTHE KOMMYHUKATHBHBIX YMEHUH U OBIIQJICHUE ONIBITOM MEXIMYHOCTHOW KOMMYHHUKAIHH
Pecynamusnuie:

KOPPEKTHOE BEJICHHE JMAJIO0ra U y4acTUe B JUCKYCCHH, y9acTHE B padOTe TPyIIIBl B COOTBETCTBHU
¢ 0003HAYEHHOI POJIBIO

lloznasamenvHule:

YMEHHE aJIeKBaTHO MCIIOJIb30BaTh PEUEBBIE CPEACTBA JIJISl IUCKYCCUU M apTyMEHTAIMH CBOEH
MO3HIINHY, CPABHUBATH PAa3HbIE TOYKHU 3PEHUS, APTyMEHTHPOBATh CBOIO TOUKY 3PEHUS, OTCTauBaTh
CBOIO TIO3UIINIO

25. ABtoTpo(s! 1 reTepoTpodbI

ABtoTpodsl. ['ereporpodsr. DoTorpodsr. Xemorpodsl. Canpodutsl. [lapaszutsr. ['ono3oiiHoe
NUTAaHUE

OnpenenstoT NoHATHA, GOPMHUPYEMBIE B XOJ1€ U3yUEHHs TEMBI: «aBTOTPO(BD), «reTepoTPOPBI»,
«PoToTpOodBD», «XEMOTPODB), «CATPOPUTHIY, «ITAPA3UTHD?, KTOJIO030MHOE MUTAHUEY.
CpaBHMBAIOT OPraHU3MBI 10 CIIOCOOY MOJTyYeHHs! MUTATeIbHbIX BellecTB. COCTaBIIAIOT CXEMY
«Knaccudukanus opraHu3MOB 110 CIIOCOOY MUTAHUS C TPUBEICHHEM KOHKPETHBIX IPHIMEPOB
(cMBICTIOBOE YTEHHE)

IIpeaMeTHBIE:3HATHCIIOCOOBI MUTAHHS OPTAHU3MOB.

JInuHOCTHBIE:OBIa/IEHUE UHTEIUIEKTYaTbHbIMA YMEHUSAMHU: TOKA3bIBaTh, CTPOUTH PACCYKICHUS,
aHAJIM3UPOBATh, CPABHUBATH, JIENIATh BHIBOJIBL.(DOPMUPOBAHNE HABBIKOB COTPYIHUYECTBA B Pa3HBIX
CUTYaIUAX

MeTtanpeameTHble:

Kommynuxamusnule:

pa3BUTHE KOMMYHUKAaTHBHBIX YMEHUH U OBIIAICHUE ONIBITOM MEXITMYHOCTHONH KOMMYHHKAIIHH,
KOPPEKTHOE BEJICHHE JUAJIora U y4acTUe B JUCKYCCUH, y4acTHe B paboTe rpyMIbl B COOTBETCTBUU
¢ 0003HAYEHHOW POJIbIO; YMEHHUE aJIeKBaTHO UCIIOIB30BATh PEUYEBHIE CPENICTBA IS JUCKYCCHH U
apryMeHTalluu CBOEH MO3UIMH, CPAaBHUBATh Pa3HbIe TOUKH 3PEHHSI, ApTYMEHTUPOBATh CBOIO TOUKY
3pEeHHs, OTCTANBATH CBOIO TIO3HIIUIO.

Ilosnasamenvhoie:

YMeHrne NpuMeHSTh U TIPEICTABIATh HHPOPMAIIUIO YMEHHE, aIeKBATHO UCTIOIH30BATh PEUYCBHIC
CpeZCTBa AJIsl IUCKYCCUU M apTyMEHTAIlMM CBOEH MO3ULIMH, CPABHUBAThH pPa3Hble TOUKH 3PEHUS,
apryMEHTHPOBAThH CBOIO TOUYKY 3PEHHS, OTCTAMBATH CBOIO MTO3HUITHIO

Pecynamuenuvie

YMEHHE YCTaHaBIMBATh COOTBETCTBHUE MOYIEHHOTO pe3yJIbTaTa MOCTABICHHOM I ,
KOPPEKTHOE BeJICHHE JHajiora U yJacTue B TUCKYCCUU

26. Cunte3 OeNKOB B KJIETKE
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Cunres 6enkoB B kietke. ['en. ['enernuecknii kona. Tpumter. Kogon. Tpanckpurius. AHTUKOJIOH.
Tpancisauus. [lonmucoma

OrnpeaensroT NoHATHS, GOPMHUPYEMBIC B X0 U3YUCHHS TEMbI: «T'€H», «KTCHETHUCCKHI KO,
CTPHUILIETY», KKOJOHY», «TPAHCKPUIILIHSY, KAHTUKOIAOHY, KTPAHCIISALU», KIIOTUCOMAY.
XapakTepu3yroT IPOIIECChI, CBI3aHHBIC C OMOCHHTE30M Oelika B KieTKe. OMUCHIBAIOT MPOIECCHI
TPAHCKPUIILHMU U TPAHCISIUUH IPUMEHSSI IPUHIMUIT KOMIUIEMEHTAPHOCTH U T€HETUYECKOr0 KOAa
IIpenmeTHbIe: UMETH NMPEICTABICHUE O T€HE, KOJOHE, aHTUKOAAHE, TPUIUIETE, 3HATh
OCOOEHHOCTH IPOLIECCOB TPAHCIISIIIUU U TPAHCKPUIIIUH.

JInuHOCTHBIE: YMETh OOBSICHATH 3HAUCHUE OCITKOB JJIs1 )KUBOU MTPUPO/IBI.

MertanpeameTHble:

Pezynamusnuvie:

YMETb CTPYKTYPUPOBATh MaTepHall

Kommynuxamuegnuvie:

JlaBaTh ONPEAEIIEHUS MOHITUAM

Tlo3nasamenvhole:

paboTaTh ¢ pa3IMYHBIMU HCTOYHUKAMH HH(DOpPMAUK U paboTaTh B TPYIIIax

27. Jlenenne KieTku. Muro3

JKuznennbril uki kiaetku. Murto3. Matepdasa. [Ipodaza. Meradaza. Anadaza. Tenodasa.
Penynukanus. Xpomatuasl. Llentpomepa. Bepereno nenenus

OnpenensitoT NoHATUs, GOPMUPYEMBIE B XOJI€ H3YyUCHUS TEMBI: «MHUTO3», «HHTEp(Dazay,
«tpodazay, «meradazay, «anadaszay, «renodaszay, «peryIIHKAHD?, «XPOMATHIIBD»,
«IIEHTPOMEPAY, «BEPETEHO JEJICHU». XapaKTePU3yIOT OMOIOTUYECKOE 3HAUEHUE MUTO3A.
OnuceIBarOT OCHOBHBIE (ha3bl MUTO3a. Y CTAHABIMBAIOT PUYNHHO-CIICACTBEHHBIE CBSI3U MEXKTY
MPOJOHKUTEILHOCTBIO JIEJIEHUS KIIETKU U MPOJI0JDKUTEIIBHOCTHIO OCTAIBHOTO NIEpHOa
YKU3HEHHOTO LIMKJIA KIIETKU

IIpeaMeTHbIe: UMETh Npe/ICTaBlIEHUE O (pa3ax MUTO3a, TPOLECCE PEAYIUIMKALINH, )KH3HEHHOM
IIUKJIE KJIETKH, UHTep(dasze.

JInuHOCTHBIE: yMETh 00BACHATH HEOOXOJUMOCTh 3HAaHUN O MUTO3€ JIJIsl TOHUMaHUS
Pa3MHOKEHHUS KJIETOK KUBBIX OPraHU3MOB.

MertanpenmerHbie:

Pecynamusnule:

CaMOCTOSITENIbHO CTaBUTh yueOHbIE 3a]Ja4ul B COTPYIHUYECTBE C yUUTEIEM
Kommynuxamusnuie:

AJIeKBAaTHO HMCIIONIB30BaTh peyb JUIsl IJIAHUPOBAHUS U PETYIISILIMM CBOEH 1€ATEIbHOCTH.
IloznasamenvHule:

IIpenBuaeTh ypOBEHb YCBOCHHS 3HAHUW. BECTH yCTHBIN M MUCHbMEHHBINA TUATIOT

28. KonTposnbHas pabora.

IIpenmeTHble: 3HATh AeTIEHUE KIETKH; CUHTE3 OEJIKOB KIIETKH.

JInYHOCTHBIE: OB/ IEHNE UHTEIUIEKTYaJIbHbIMA YMEHHUAMMU: TOKA3bIBaTh, CTPOUTH PACCYKJIEHUS,
aHAJIM3UPOBATh, CPABHUBATH, J1€1aTh BHIBOJIBI.

MeranpeamerHbie:

llo3nasamenvhoie:

OCBOEHHUE TIPUEMOB MCCIIE0BATEIBCKOMN 1EATENBHOCTH

Kommynuxamugnoie:

YMEHUS 1aBaTh OINpeeNICHHs TOHIATUSM, JIeNIaTh BHIBOJIBI U 3aKIIOUECHUS, OOBACHATH, JOKAa3bIBaTh
Pezynamuesnvie
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COCTaBJICHUE IIJIaHA PEIICHHUs 3a1a4, (pUKcupoBaHUe Pe3yIbTaTOB, (HOPMYITHUPOBKA BHIBOJIOB 110
pe3yibTaTaM peLeHus

OpraHu3MeHHbIH ypoBeHb (/6 uacos)
29. Pa3MHOXXEHHE OPTaHU3MOB.

OO0m1as xapakTepucTUKa OpraHM3MEeHHOT0 YpoBHs. PazMHoxeHune opranu3moB. becronoe
pasmHoxeHue. [loukoBanue. [lenenue tena Hansoe. Cropel. BeretatuBHOE pa3MHOXKEHHE.
[TonoBoe pazmuoxenue. ['ametsl. 'epmadpoautsl. Cemennuku. Anuanku. CriepMaTO30UIbI.
SIANEKIIETKU

OnpenenstoT noHATHA, GOPMHUPYEMBIE B XOJ1€ U3yUCHHSI TEMBI: «Pa3MHOXKEHHUE OPTaHU3MOB,
«0ecronoe pa3MHOKEHHUE», KIIOUKOBAHUEY, «AEICHUE Tela», «CIOPbI», «BET€TaTUBHOE
Pa3MHOKEHHUEY, KIIOJIOBOE PA3MHOKEHHE», KTAMEThD», «repMappOIUTHD, «CEMEHHUKI,
«CIMYHUKW», «CIIEPMATO30MIBIY, «SIMLEKIETKI». XapaKTepU3yT OPraHU3MEHHBIN YPOBEHb
OpraHH3alH )KUBOT'0, IPOLIECCHl OECIIOIOr0 U MOJIOBOTO Pa3MHOXKEHHUSI, CPABHUBAIOT HUX.
OnuceIBatOT cr1ocoObl BEreTaTUBHOIO Pa3MHOXKEHUs pacTeHuil. [IpuBoAsT npuMepbl OpraHu3MoB,
Pa3MHOXKAIOIIKXCS MOJIOBBIM U OECIIOJIBIM ITyTEM

IIpeaMeTHBIe: UMETh NPEICTABIECHUE O BUJIaX OECIIONIOr0 Pa3MHOXKEHHUS, IIOJIOBOM PA3MHOXKEHUHU
OIepUpPOBATh NOHIATUSIMU TAaKUMHU, KaK BET€TaTUBHOE Pa3MHOKEHUE, CIIOPHI, IEJICHUE Tesa. Y METh
IPUBOUTH PUMEPHI OPIraHU3MOB, PA3MHOXKAIOLIUXCS ITOJIOBBIM U OECIOJIBIM CIIOcOOaMu.
JInuHOCHBIE: yMETh O0BSICHATH HEOOXOIMMOCTh 3HAHUN O PAa3MHOXKEHUH KUBBIX OPTaHU3MOB IS
IIOHMMAaHHS [TpoLecca Mepeaadn HacaeACTBEHHBIX IPU3HAKOB OT ITOKOJICHUS K ITOKOJICHUIO.
MertanpenmerHble:

Ilo3nasamenvhule:

BJIa/IETh COCTABJISIOLUIMMU IPOEKTHONU U UCCIIE0BATEIbCKOMN 1€ATEIbHOCTH

YMeTh paboTaTh ¢ pa3HbIMU UCTOYHUKAMU MH(DOPMAIUH

Kommynuxamuenoie:

YMEHHE aJIEKBATHO MCIIOJIb30BaTh PEUYEBBIE CPEACTBA IS IUCKYCCUHU U apTyMEHTALMH CBOEH
MO3UIMH, CPAaBHUBATh Pa3HbIE TOUKU 3PEHMSI, apTyMEHTUPOBATh CBOIO TOUKY 3pEHHS, OTCTaUBAaTh
CBOIO MTO3HIMIO.

Pecynamusnuie:

YMeTh BBIIEIATh U 000011IEHHO (PUKCHPOBATh CYILIIECTBEHHbIE PU3HAKU OOBEKTOB C LENbIO
pEILIEeHNsT KOHKPETHBIX 3a/1a4

30. Pa3BuTue nosioBbIx KieTok. Melo3. OmionoTBopeHue

Cranuu pa3BUTHs TIOJIOBBIX KiIeTOK. ["ameTorenes. Ilepuos pasmuoxkenus. [lepuon pocta. [lepuos
cospeBanus. Meino3s: meiio3 [ u merios II. Konsrorannsa. Kpoccunrosep. HanpaBurensHele TenbLa.
OmnonotBopenue. 3urora. HapyxkHoe omiogorsopenue. BHyTpenHee omtogoTBopeHue. J[BoiiHoe
OILIOIOTBOPEHUE Y TOKPBITOCEMEHHBIX. DHIOCIIEPM

OnpenensitoT NoHATUS, POPMUPYEMBIE B XOJI€ U3yUEHUS TEMbI: KTAMETOTCHE3», «IIEPUO]L
Pa3MHOXKEHU», KIIEPUOJ POCTa», KIIEPUOJ CO3PEBAHUY, «MeH03 I», «Melo3 I», «konbroranusy,
«KPOCCHHTOBEp», «HAIIPABUTEIIBLHBIE TEIIBIIA», «OIJIOIOTBOPEHUEY, «3UTOTA», KHAPYKHOE
OIIOIOTBOPEHUEY, KBHYTPEHHEE OIIOJOTBOPEHUEY, «JIBOMHOE OIUIOAOTBOPEHHUE Y
MOKPBITOCEMEHHBIX», «3HJIOCTIEpM». XapaKTepU3yIOT CTaAUH PAa3BUTHS MOJIOBBIX KJIETOK U CTaaAul
Meiio3a o cxemam. CpaBHUBAIOT MUTO3 U Mei03. OOBSICHAIOT OMOJIOTHYECKYIO CYIIIHOCTh MUTO3a
U OILJIOJIOTBOPEHUS

IIpenmeTHasi: UMETH NIPEAICTABIEHUE O CTAIUSAX FAMETOTEHE3A, O XOE Mpoliecca Meilo3a,
HaXOJMUTh CXOJICTBA M OTJINYUS MUTO3a U Meii03a, 00bICHATh OMOJOTHYECKYIO CYIIHOCTh MUTO3a U
Meno3a.

JInuHocTHAs: yMETh 00BACHATH HEOOXOJUMOCTh 3HAHUHN JJ11 TOHUMAaHUS 3HAYEHUS 3JJ0POBOTO
o0pas3a KHU3HH.

30



Meranpeamenas:

Pezynamusnuvie:

YMETh aHAJIU3UPOBATH U BHOCUTH KOPPEKTUBBHI;

Kommynuxamusnule:

YMETh IPAaBUIBHO IPAMOTHO OOBSCHSITH CBOIO MBICTH [l03HasamenbHble:

YMEHHE aJIeKBaTHO MCIIOJIb30BaTh PEUEBbIE CPEACTBA JIJISl IUCKYCCUHU U apryMEHTAIlUH CBOEH
MO3ULIMH, CPABHUBATH Pa3HbIE TOUKHU 3PEHUS,

31. UnauBuyanpHOE pa3BUTHE OPraHU3MOB. broreneTnyeckuii 3aKkoH

Omnrorenes. OMOpHOHANBHBIN IEpHO] OHTOreHe3a (3MOpuorenes). IlocTamMOproOHATBHBIN TEPHOA
ontorenesa. [Ipsimoe pazsutue. Henpsimoe pazsutue. bruorenetnyeckuii 3aKkoH. 3aKOH
3apOoJBIIIEBOrO CXOACTBA. bruorenernueckuii 3aKkoH. O@uUIoreHes

OnpenenstoT NoHATUs, GOPMUPYEMBIE B XO/I€ U3YUEHHUS TEMBI: KOHTOTE€HE3», «IMOPHUOHAIIbHBIH
NepuoJI OHTOTeHe3a (AMOpUOTEHE3)», KIOCTIMOPUOHATIBHBIHN MTEPHO OHTOTEHE3AY, KIIPIMOE
pa3BUTHE», KHETPSIMOE PA3BUTHUE», «3aKOH 3apPOJIBILIEBOTO CXOJICTBAY, «OMOre€HETUYECKUI
3aKOH», «(puiorenes». XapakTepu3yrT Nepruo sl OHTOreHe3a. OMUCHIBAIOT 0COOCHHOCTH
OHTOT€HEe3a Ha MPUMEPE PA3NUYHBIX TPYII OPraHu3MOB. OOBACHAIOT OMOIOTUYECKYIO CYIIHOCTh
OMOreHeTUYECKOro 3aK0Ha. Y CTaHaBIMBAIOT IPUYMHHO-CIIEICTBEHHBIE CBSA3H HAa IPUMEpE
JKUBOTHBIX C IPSIMBIM U HETIPSIMBIM Pa3BUTHEM

IIpenmeTHble: UMETH NpeACTAaBICHUE O IMOPUOHAIILHOM Pa3BUTHUN OPraHU3MOB,
XapaKTepU30BaTh NOCTAIMOPUOHATBLHBIN MEPUO PA3BUTHS OPTaHU3MOB, CYyTh U 3HAUCHUE
OMOreHeTUYECKOro 3aKOHa. Y METh YCTaHABIMBATh IPUUMHHO — CJIEICTBEHHBIE CBA3HU HA IIpUMEpE
OpPTaHU3MOB C MPSMBIM U HEMPSIMBIM Pa3BUTHEM.

JInuHOCTHBIE: yMETH 00BACHATH HEOOXOJUMOCTh 3HAHUN TEMBI JJ11 TOHUMAHHUS SBOJIFOLIMOHHBIX
M3MEHEHUH )KUBOU IPUPOJIbI; COXPAHEHUS 37J0POBbs OyAYIIMX MOKOJICHHIHA.

MertanpenmerHble:

Pecynamusnbie

TOTOBHOCTH O0YUaIOMIUXCS K CAMOPAa3BUTHIO

TloznasamenvHole ONpeensOT NOHATHS, POPMHUpPYEMbIE B X0/1€ U3YUYCHUS TEMbI
Kommynuxamuenvie :

yMeTh paboTaTh B Mapax .

32. O6o0maronuii ypok

OnpenensiroT MOHATHS, POPMUPYEMBIC B XOJI€ H3yUCHHUS TEMBI

XapakTepus3yrT OpraHu3MEHHbBINH yPOBEHb OPTaHU3AIMH KUBOTO, MIPOLIECCHI OECTIONOr0 U
TI0JIOBOTO PAa3MHOXKEHHSI, CPAaBHUBAIOT UX. OMHUCHIBAIOT CITIOCOOBI BETETATUBHOTO Pa3MHOKECHUS
pactenuii. [IpuBoasST mpuUMeEpH OPraHU3MOB, PA3MHOKAIOLTUXCS MTOJIOBBIM U OECTIONBIM TyTEM
XapakTepHu3yoT Iepruo/ipl OHToreHe3a. OMHUCHIBAIOT 0COOCHHOCTH OHTOT€HE3a Ha IPUMeEpe
pa3IMYHBIX TPYTI OPTaHU3MOB

OOBACHAIOT OMOJIOTHYECKYIO CYITHOCTh OMOTEHETUUECKOTO 3aKOHA. Y CTAHABIUBAIOT MPUYHUHHO-
CJIEJICTBEHHBIC CBS3H HA MIPUMEPE )KUBOTHBIX C MPSMBIM U HEMPSIMBIM Pa3BUTHEM

IIpeamMeTHbIe: 3HATH 0COOCHHOCTH PA3MHOKEHHS OPTaHU3MOB, UX CITOCOOBI
JInyHOCTHBIE:OBIa/IEHNE NHTEIUIEKTYaTbHBIMA YMEHUSIMHU: TOKA3bIBaTh, CTPOUTH PACCYKICHUS,
aHAJTM3UPOBATh, CPABHUBATb, JIETIATh BHIBOIBI.

MeranpeamerHbie:

Ilosnasamenvhoie:

OCBOCHME IIPUEMOB UCCIIE0BATENECKOM U IPOEKTHOM EATETbHOCTH

Kommynuxamuenvie:

YMEHHS BUIETh IPOOJIEMY, CTAaBUTh BOTPOCHI, BBIJIBUTATh TUTIOTE3bI, 1aBaTh OMpEeIICHUs
MOHSITHSIM, KJIACCU(HUITUPOBATE, HAOIIOAaTh, TPOBOAUTH SKCIIEPUMEHTEHI, JISIAaTh BEIBOJIBI H
3aKJTFOYEHUS, CTPYKTYpUPOBaTh MaTepuai, 0ObICHATD, JOKA3bIBATh, 3ALIUINATH CBOH UJIEU
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Pecynamusnuie:

dbopmyaupoBaHHe 1eIM Y4eOHOTO Hccaea0BaHus (OTbITa, HAOMI0ICHUs), COCTaBJICHHUE €TO0 TUIaHa,
(uKCUpoBaHKE PE3yIbTATOB, HCIIOJIB30BAHUE MTPOCTHIX U3MEPUTEIBHBIX IPHOOPOB,
(dbopMyIIHpPOBKa BBIBOJOB 10 pe3yjIbTaTaM HUCCIIETIOBAHUS

33. 3aKOHOMEpPHOCTHU HaCJIeJOBaHUsI IPU3HAKOB, ycTaHOBIIEHHBIE ['. MenneneM. MoHnorubpuHoe
CKpelIUBaHKe

Ilpaxmuueckas paboma

Pemennie reneTuyecKux 3aa4 HAa MOHOTUOPUTHOE CKPEIIUBAHNE

3aKOHOMEPHOCTH HACTIEIOBAaHUS IPU3HAKOB, YCTaHOBIEHHBIE [ . Mennenem. MoHOrHOpuIHOE
ckpemuBanue. Llutonornyeckrie 0CHOBBI 3aKOHOMEPHOCTEN HAClIEZIOBAHUS TP MOHOTUOPUTHOM
ckpemBanuu. I ubpunonornueckuit Mmeron. Yucreie muHuU. MOHOTHOPUIHBIE CKPEIIMBAHUSL.
AJnienbHbIe TeHbl. | OMO3UTOTHBIE U TE€TEPO3UTOTHBIE OpraHU3Mbl. JIOMUHAHTHBIE U PELIECCUBHBIC
npusHaku. Paciienienyue. 3aKOH YMCTOTHI TaMeET.

Ilpaxmuueckas paboma

Pemienne reHeTnyeckux 3a1a4 Ha MOHOTHOPHUIHOE CKPELMBAHHE

OnpenenstoT NoHATUS, GOPMHUPYEMBIE B X0/1€ U3yUEHUS TEMBbl: KTUOPUI0JIOTUYECKUN METOT»,
«YUCTBIC JTUHUNY, KMOHOTHOPUIHBIE CKPEIIMBAHUS, «AJJICIIbHBIC TEHBD), «KTOMO3UTOTHBIE U
reTepO3UTOTHBIE OPTraHU3MbI», «IOMUHAHTHBIE U PELIECCUBHBIC TPU3HAKUY, «PACLICTIICHUE,
«3aKOH YHCTOTHI FaMeT». XapaKTepU3yIOT CYIIHOCTh THOPUAO0IOTHYECKOro MeTo1a. OMUCHIBAIOT
OTIBITHI, TPOBOIUMBIE I .MeHnaenem no MOHOrHOpUIHOMY CKpeluBaHu0. COCTaBISIIOT CXEMBI
ckpemBanusg. OOBSICHIIOT HUTOIOTMYECKIE OCHOBBI 3aKOHOMEPHOCTEH HACIIEIOBAHUS
MPU3HAKOB P MOHOTHOPHUIHOM CKpelMBaHuU. Pemaior 3ajaun Ha MOHOTHOPUIHOE
CKpellMBaHNe

IIpenmeTHbIe: UMETH NPEACTABICHIE O MOHOTUOPHUIHOM CKPEIIUBAHUY, TOHUMATh
[IUTOJIOTMYECKHE OCHOBBI 3aKOHOMEPHOCTEH HACIIEJOBAHUS TP MOHOTHOPHIHOM CKPEIIMBAHUH.
HmeTs npeacTaBieHne o THOPUA0IOTHYECKOM METO/IE, O aJUIeNIbHBIX T€HaxX, 0 TOMO- U
TeTEPO3UTOTHBIX OPIaHNU3MaX.

JIM4HOCTHBIE: YMETh CTPYKTYpHUpPOBaTh MaTepHall U JaBaTh ONpeieleHue MOHATUIM; YMETh
B3aMMOJIEIICTBOBATH C OJJHOKJIACCHUKAMM; UCIIOJIb30BATh MOJIyYE€HHbIE 3HAHUS ISl pEIICHUS
TFeHETUYECKUX 3a/1ay.

MertanpenmerHble: PecyiamusHule:

JlaBaTh OINpe/ieleHre MOHATHIM

Ilo3naeamenvHule:

paboTaTh ¢ pa3InYHBIMU UCTOYHUKAMU HH(DOPMAITIH

Kommynuxamuenvie:

JieNlaTh BBIBOJIBI U 3aKJIFOUEHHS], CTPYKTYPHPOBATh MaTepuai, OObsICHATh, 10Ka3bIBATh, 3aIUIIATH
CBOM HJIeU

34. Henonnoe nomuHupoBanue. ['eHOTUT 1 PeHOTUN. AHATU3UPYIOIIEE CKPEITUBAHUE
IIpakxmuueckasa paboma
Pemienne reneTnyeckux 3aj1a4y Ha HAclleJOBaHUE MTPU3HAKOB IIPU HETIOJHOM JIOMUHUPOBAHUU
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Henonnoe nomunupoBanue. 'eHoTun 1 heHOTUN. AHATU3UPYIOIIEE CKPEIIMBAHNUE.
IIpakmuueckasn paboma
Pemienne reneTndyecKux 3aad Ha HACJIEOBaHUE [IPU3HAKOB IIPU HETIOJIHOM JTOMUHUPOBAaHUU

OnpenensiroT MOHATHS, GOPMUPYEMBIC B XOJI€ H3yUCHUS TEMbI: «HETIOJTHOE IOMUHUPOBAHUEY,
«TEHOTHUID», «(HEHOTUI», «AHATU3UPYIOIIEe CKPEIIUBaHUE». XapaKTePU3yIOT CYIIHOCTh
aHaJIM3UPYIOUIEro ckpenuBanusi. COCTaBIISIIOT CXEMbI CKpelMBaHus. PemaroT 3a1auun Ha
HACJIEIOBaHKE MPU3HAKOB IIPU HEMIOJIHOM IOMUHUPOBAHHUH

IIpeaMeTHbIEe: UMETH NMPEACTABICHUE O HETIOTHOM JIOMUHUPOBAHUYU TTPU3HAKOB, TEHOTHUIIE U
dbeHoTuUIle, aHATTU3UPYIOIIEM CKPEIIMBAHUN. Y METh PellaTh 3ajaul Ha HaclleJJOBaHUE MTPU3HAKOB
MIPU HETMOJIHOM JOMHHHPOBAHUH.

JInuHoCTHBIE: yMETh OOBACHATH POJIb T€HETUYECKUX 3HAHUH ISl Pa3BUTHS CETEKIIUU KUBBIX
OpTaHU3MOB.

MetanpeameTHble: KommyHuKamugHole

yMETh OOBSCHITH U apTyMEHTHUPOBATh, JI€JIaTh BHIBOJIBI U 3aKIFOYCHUS, CTPYKTYPHUPOBATH
MaTepuai, 00bACHATh, JOKa3bIBATh, 3alIUIIATH CBOU UIEU

Pezynamusnvie:

YMETh IJTAHUPOBATH CBOKO MHJIMBUIYANBEHYIO paboTy

To3nasamenvnuvie.

paboTaTh ¢ pa3TMUYHBIMA UCTOYHUKAMU WH(OPMAIIUN

35. JluruGpuaHoe ckpenmBanre. 3aKOH HE3aBUCUMOTO HACIIEIOBAHMSI TIPU3HAKOB
Ipaxmuyeckas paboma«Perenne TeHETUYECKUX 3a/1a4 Ha TUTHOPUIHOE CKPEITUBAaHUE

JurnbpuaHoe cKpemmBaHue. 3aKOH HE3aBUCUMOTO Hace0OBaHUs TTpU3HaKoB. [lomurndpuanoe
ckpemmBanue. Pemerka Ilennera.
Ilpakmuueckas paboma«Penienne TeHETHUYECKUX 3a7a4 Ha TUTHOPUTHOE CKPEIIMBAHUE
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OnpenensiroT MoHATHs, GOPMUPYEMBIE B XOJI€ H3yUCHUS TEMBI: «IUTHOPUIHOE CKPEITUBAHUEY,
«3aKOH HE3aBHCHUMOT'O HACIEAOBAHUS TPU3HAKOBY, «TIOJUTHOPUTHOE CKPEIIMBAHUEY, «PEIIeTKa
[Tenneray. JlatoT XapakTepUCTHKY U OOBSICHSIOT CYITHOCTh 3aKOHA HE3aBUCUMOTO HACIIEIOBAHUS
npu3HaKoB. COCTaBJISAIOT CXEMBI CKpeIMBaHus U pemeTku [lennera. Pemaror 3amaun Ha
JTUTUOPUTHOE CKPEIIMBaHUE

IIpeaMeTHBIE: UMETh MPEACTABICHUE O JUTHOPHUTHOM M TIOJUTHOPHUTHOM CKPEIIUBAHUH, YMETh
UCIIONIb30BaTh «penieTky [leHHera» ams penieHus 3a1a4d Ha TUTHOPUIHOE CKPEIUBaHUE.
JInuHOCTHBIE: 3HATH OCHOBHBIC ITPaBUJIa U TIPUHIIMIIBI HACIEAOBAHUS TIPU3HAKOB KUBBIX
OpPTaHHU3MOB.

MeTanpeamMeTHble:

Jluunocmmuoie.

YMETh OOBSICHSTh, JOKA3bIBATh, 3AITUIIATH CBOM B3TJIS/IbI

Kommynuxamuenvie:.

AHAIM3UPOBATH M OICHUBATH HHPOPMAIHIO,

yMETb OOBSICHATH M apTyMEHTHUPOBATh, JIeJIaTh BHIBOJIBI U 3aKIFOUYCHUS, CTPYKTYPHUPOBATH
MaTepuai, 00bICHATh, JOKAa3bIBATh, 3AIIUINATH CBOH UICH

36. [IpakTnueckas pabora

«PellleHre TEHETHYECKUX 3a1aU»

JlatoT XapakTepUCTUKY U OOBACHSIOT CYIIHOCTh 3aKOHA HE3aBUCUMOTI'0 HACJIEJOBaHUS IIPU3HAKOB.
CocTaBisitoT cXeMbl CKpelBaHus U pemerku [lennera.

Pemaror 3a1aun Ha AUTHOPUIHOE CKPELIMBAHNE, MOHOTMOPUHOE CKpEIIMBaHUE, Ha
HaCJeI0BAHNE MPU3HAKOB IIPU HEMIOJIHOM JOMUHUPOBAHUH

IIpenmeTHble: UMETH MPEACTABICHUE O AUTUOPUIHOM U TOTUTHUOPHUIHOM CKPEIIMBAHUHU, YMETh
HCTIOJNIb30BaTh «penieTky [IeHHeTa» s peneHus 3a1a4d Ha TUTHOPUIHOE CKpeIUBaHuE.
JInyHoCTHBIE: 3HATH OCHOBHBIE MPaBUJIa U MIPUHIIUIIBI HACTIEIOBAHUS TIPU3HAKOB JKUBBIX
OpPTaHU3MOB.

Meranpenmernble: JluunocmHole: yMETh OOBSICHATH, TOKA3bIBATh, 3AIIMIIATH CBOU

B3I IBIK OMMYHUKAMUGHbIE: aHATH3UPOBATh U OIICHUBATH HH()OPMAITHIO

37. CueruieHHOE HaceI0BaHUE MPU3HAKOB.

3akon T. Moprana.

CueruieHHOe HacIe10BaHNE MPU3HAKOB.
3akoH T. Moprana. ['omosiornunsie XxpoMocoMsl. JIOKycC rexa.
Konbroramus. [Tpuanabl nepekoMOWHAIIMY PU3HAKOB MPH CLETIIICHHOM HACJICIOBAHHH.

OnpenensitoT MoHATHS, GOPMUPYEMBIE B XOJI€ H3yUEHUS TeMbI: «] OMOJIOTHYHBIE XPOMOCOMBI.
Jlokyc rena. Konbroranus»

JlaroT XapakTepUCTUKY U OOBSICHSIFOT CYIIIHOCTh 3aKOHA

T. Moprana.
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OOBSICHSIOT MPUYHHBI IEPEKOMOMHAIIMY TPU3HAKOB TPH CIIETUICHHOM HACIIEOBaHUU.
IIpeaMeTHbIE: UMETH MPEACTABICHUE O HACIEAOBAHUY MPU3HAKOB CIIETICHHBIX C MTOJIOM,
ayTOCOMAX H IMOJIOBBIX XpOMOCOMAaX, O TOMOTaMETHOM M Fe€TepOTraMeTHOMITOJE;3HATh 3aKOH T.
MopraHna; yMeTh peliaTh 3a/1a4i Ha HACJIeI0BAHKUE MPU3HAKOB CIETIJIEHHBIX C TOJIOM.
JInyHOCTHBIE: 3HAHNE OCHOBHBIX TIPABHJI HACIICJIOBAHUS PU3HAKOB.

MeTtanpeameTtHble: Pecyismuensie; yMETh pab0OTaTh ¢ TOHATUHHBIM

anmaparam KommyHukamueHvle. IPUMEHSThH TIOyUYEeHHBIC 3HAHUS HA TIPAKTHKE U [P PEIICHUN
3a1a4

JluunocmHuoie.

OCYIIECTBIATh 3D PEKTUBHOE B3aUMOACHCTBHE C OJTHOKJIACCHUKAMU

38. I'eneruka nona. ClenjaeHHOE ¢ II0JIOM HaclIeIOBaHUE

Ilpaxmuueckas paboma

Pemenune reneTryeckux 3a7a4d Ha HACIEOBaHUE IPU3HAKOB, CICTIIICHHBIX C TTOJIOM

I'enetuka nmona. HacnegoBanue npu3HaKoB, CHETUICHHBIX ¢ MTOJIOM. AyTocoMbl. [losioBbIe
XpOMOCOMBI. 'oMoraMeTHBI U TeTeporaMeTHbIi moJ. ClerieHue reHa ¢ moJioM.
Ilpakmuueckas paboma

Pemenue reneTryeckux 3a7a4d Ha HACIEOBaHNE IPU3HAKOB, CIICTVICHHBIX C TIOJIOM
OrnpeaensroT NOHATHS, GOPMHUPYEMBIC B XOC H3YUYCHHS TEMbI: «ayTOCOMBI», «IIOJIOBBIC
XPOMOCOMBI», «TOMOTaMETHBIN IOJI», «TETEPOTaMETHBIN MO, «CICTUICHUE IeHa ¢ MoJIOMY. J[afoT
XapPaKTEPUCTUKY U OOBSCHSIOT 3aKOHOMEPHOCTH HACJIEOBAaHUs ITPU3HAKOB, CIICTVICHHBIX C
1osioM. COCTaBJISIOT CXEMbI CKPEIMBAHUS. Y CTAHABIMBAIOT MPUIMHHO-CIICICTBEHHBIC CBS3H Ha
pUMepe 3aBUCUMOCTH Pa3BUTHS 110J1a 0COOM OT €€ XpOMOCOMHOTO Habopa. Pemaror 3amauun Ha
HACJICJIOBAHKE MMPU3HAKOB, CIICTUICHHBIX C ITOJIOM

IIpeaMeTHbIE: UMETh MPEACTABICHUE O HACICAOBAHUY MPU3HAKOB CIIETNICHHBIX C MTOJIOM,
ayTOCOMaX H ITOJIOBBIX XpPOMOCOMaxX, O TOMOTaMETHOM M Fe€TepOTraMeTHOMITOJIE;3HATh 3aKOH T.
MopraHna; yMeTh pelaTh 3a/1a4i Ha HACJIC0BAHKE MPU3HAKOB CLEIIJICHHBIX C TTOJIOM.
JInyHOCTHBIE: 3HAHWE OCHOBHBIX TIPABHJI HACIICJIOBAHUS PU3HAKOB.

MeranpeamerHbie:

Pecynamusnvie:ymers paboTaTh ¢ MOHATHWHBIM armmapaTam KommyHukxamusHole:

MPUMEHSTH MOJIyYeHHbIE 3HAHUSI Ha TIPAKTHKE U NP PEIISHUH 3a/1a4

Jluunocmuvle: oCymecTBIATh 3PPEKTUBHOE B3aUMOICHCTBUE C OHOKIACCHUKAMU

39. O6o0maronuii ypok

OnpenenstoT NOHATUS, GOPMUPYEMBIE B XO/I€ U3yUEHUS TEMbI

CocTaBISIIOT CXeMBI CKpEIIMBaHMs. Y CTaHABIMBAIOT IPUYMHHO-CIICICTBEHHBIE CBSA3H HAa IPUMEPE
3aBHCUMOCTH Pa3BUTHS 110J1a 0COOU OT €€ XpOMOCOMHOro Habopa. Pemraror 3agaun
IIpeamMeTHbIe: 3HaTh MOHATHUS, POpPMUPYEMBIE B XO/I€ U3YUEeHUs TeMbI: «[ eHeTHka»
XapakTepusyoT CyIIHOCTh MOHOTUOPUHOTO, AUTUOPUTHOTO, AaHAITU3UPYIOIIETO CKPELIUBaHUS.
CocraisroT cxemsl ckpemyBanys. Pemaror 3agaun

JINYHOCTHBIE:OBIIA/ICHNE UHTEIUIEKTYAJIbHBIMU YMEHUSAMU: TOKa3bIBaTh, CTPOUTH PACCYKACHUS,
aHaJIU3UPOBATh, CPABHUBATH, JEJIATh BBIBOJIBI.

MeranpeamerHbie:

llosnasamenvhule:

OCBOCHHE MPHUEMOB PELIEHUS 3a/1a4

Kommynukamuenvie:

YMEHHUS BUJIETh MTPO0JIEMY, CTaBUTh BOIPOCHI, BBIIBUTaTh TUIIOTE3bL, AaBaTh ONPEIEICHUS
HOHATHUAM, KJIacCU()UIUPOBATh, HAOII01aTh, TPOBOUTH SKCIIEPUMEHTHI, IENIaTh BHIBOJIBI U
3aKIJIIOYEHUs], CTPYKTYPUPOBATh MaTepuai, oObsACHATh, 10Ka3bIBaTh, 3aIIMILATh CBOU UIECH
Pezcynamusnuie:

COCTaBJICHHE IIJIaHa 33/1a4 peLIeHUs], PUKCUPOBAaHUE PE3yIbTaTOB, (POPMYIUPOBKA BHIBOJOB

40. 3aKOHOMEPHOCTH U3MEHYMBOCTH: MOAU(UKALMOHHAS U3MEHYMBOCTh. Hopma peakiiu
IIpakmuueckasn paboma
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BrisiBiieHrE M3MEHUMBOCTH OPTaHU3MOB

3aKOHOMEPHOCTH U3MEHUYHUBOCTH: MOJU(PUKALMOHHASI U3MEHUNBOCTh. Monudukaruu. Hopma
peaxkuu.

Ipaxmuueckas paboma

BrisiBiieHre M3MEHUMBOCTH OPTaHU3MOB

OnpenenstoT NoHATUsA, GOPMUPYEMBIE B XO/I€ U3yUEHUS TEMBI: «M3MEHYUBOCTH,
«MOIUPUKAUNY, «MOTU(PUKAIIMOHHAS H3MEHYUBOCTDY, «KHOPMA PEAKIIUN». XapaKTepU3yoT
3aKOHOMEPHOCTH MOAN(PHUKAITMOHHON U3MEHUYUBOCTH OpraHu3MoB. [IpuBoasT npumepsl
MOIU(PUKATTMOHHOW U3MEHUYNBOCTH U TIPOSBICHUI HOPMBI pEaKIMU. Y CTAHABIMBAIOT MIPUYUHHO-
CJIEICTBEHHBIE CBSI3U HA IPUMEPE OPraHU3MOB C IIUPOKOU U y3KOM HOPMOM peaKIuu.
BBINOAHSIOT TPAKTUYECKYIO PA0OTY IO BBISBICHUIO H3MEHUYMBOCTH Y OPTaHU3MOB
IIpenmeTHble: UMETH NMpeACTaBICHUE 0 MOIU(MUKALIMOHHOW H3MEHYUBOCTH, HOPME PEaKIIUU.
YMeThb BBIJICHATH CYIIECTBEHHBIC MPU3HAKH ISl BBISBICHHUS U3MEHUUBOCTH OPTraHU3MOB.
JInyHOCTHBIE: yMETh OOBACHATH U MPUMEHSATH 3HAHUS B IPAKTUYECKO J1€ATEIbHOCTH.
MetanpeametHsle: /loznagamenvhbie: yMETb CTPYKTYPHUPOBATh HHPOPMALIUIO
Pezynamuenvie: BnageTh COCTABISIIOUIMMU TPOCKTHOM 1€ATEIBHOCTH

41. 3aKOHOMEPHOCTH U3MEHUYMBOCTH: MyTal[MOHHAs! U3MEHYUBOCTh

3aKOHOMEPHOCTH U3MEHUYNBOCTH: MyTallMOHHAs U3MEHYUBOCTb. [[prunHel MyTanui.
I'enHble, XpOMOCOMHBIE U T€HOMHBIE MyTauuu. YTpara. lenenus. Jymukanus. MaBepcus.
Cungpom ayna. [Tomumnonnusa. Konxunud. MyTareHHbIe BEIIECTBA

OrnpeaensroT NOHATHS, GOPMHUPYEMBIC B XOC U3YYCHHS TEMbI: «[CHHBIC MyTalllN»,
«XPOMOCOMHBIE MYTAIN», KTCHOMHBIE MYTAIIUN», «yTPATa», «ICICIHI», «TYTLTAKAII,
«UHBEPCU», KCUHAPOM JlayHay, «ITOJMUILIOUINSY, KKOJIXUILIMHY, «KMYTareéHHbIC BEIIECTBAY.
XapakTepu3yrT 3aKOHOMEPHOCTH MYTAllMOHHON U3MEHYHUBOCTH Opranu3MoB. [Ipusoast
pUMEpPBI MyTaluid y oprann3MoB. CpaBHHBAIOT MOAMGUKAIMK B MyTanuu. O0CykK1at0T
po0JIeMbl H3MEHYHUBOCTH OPTaHU3MOB

IIpeaMeTHBIe: UMETH NPEACTABICHUE O MyTAallMOHHON M3MEHYMBOCTH, PUUMHAX MYTalUil. 3HATh
BUJIBI MYTAaIlMi U UX BIUSHUE HA OpraHu3M. BianeTs MOHATUHHBIM ammapaToM.

JInuHocTHBIE: peanu3alvs yCTaHOBOK 3J0POBOT0 00pa3a )KU3HHU.

MertanpeameTHble:

Pezynamusnvie: BnageTh COCTABISIIOUIMMU TPOEKTHOM 1€ATEIBHOCTH

Ilo3nasamenvHvie: YMeETh CPaBHUBATh U JI€NIaTh BHIBOJBI, Pa0OTATh C pa3HBIMU UCTOYHUKAMHU
uHpOpMaLuu

42. Ocnossl cenexnun. Padore H.M. Basuiosa.

OcnoBrl cenekiun. Paborsr H.M. Basuiosa.

[IpakTueckoe 3Ha4YE€HNE T€HETUKU. Posib yueHus

H.M. BaBunoBa 11t pa3BUTHS CEIIEKLUH.

CoBnajieHne IIEHTPOB MHOTO00pa3us KyJIbTYPHBIX PACTEHUN C MECTAMU PACTIONOKEHHS IPEBHUX
UBUIM3AILHN.

3HayeHue sl CeNEKIUH 3aKOHA TOMOJIOTHYECKUX PSAOB.

3HaKOMSATCS C TOHATHEM CENIEKIUs, TPUMEPOM pa3pabOTKH HAyYHBIX OCHOB CEJICKIIMOHHON
paboTsl B Hamel ctpane H.W. BaBuioBa, 3ak0OHOM rOMOJIOTHYECKUX PSJIOB HACIEACTBEHHON
W3MEHUYUBOCTH.

XapakTepu3yoT LEHTPbI MPOUCX0XKIEHUS KYJIbTYPHBIX PACTEHU;

CpaBHMBAIOT MacCOBBIN U MHIMBH Ly aJIbHBIN OTOOP.

['otoBsat coobmenns «Cenekius Ha CITy)K0e YeIOBEeKay.

IIpenmeTHbIe: UMETH NIPEACTABIEHUE O CEJIEKIINU, €€ CTAHOBJICHUU.

JInuHOCTHBIE: yMETh OOBACHATDH POJIb CETEKLUHU I HAPOAHOIO XO3sIMCTBA.
MeranpeamerHbie:
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Ilo3nasamenvHule: yMETh padOTaTh ¢ Pa3TUYHBIMUA UCTOYHUKAMU MH(OpMaIu
Kommynukamuenule: nenath BHIBOJBI M 3aKIIOUCHHS, YMETh paboTaTh B IpyIax
43. OCHOBHBIE METO/BI CEJIEKIIMHM PACTEHUM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB

Ceneknus. ['ubpuauzanus. MaccoBbslii or60p. UHauBuyanbHbiid 0TOOP. YHUCThIC TUHUN.
brnuskoponacTBenHoe ckpemnuBanue. ['erepo3uc. MexBuaoBas rudpuamn3anus. FMIcKycCTBEHHBIH
MmyTtareHe3. buorexnonorus. AHTHOUOTHKU

OnpenensiroT MOHATHs, GOPMUPYEMBIC B XOJI€ H3YUCHUS TEMBI: «CETEKIUD», «THOPUAN3AIIHSY,
«MaccOoBbIi 0TOOPY, «KUHAUBUAYATBHBIA OTOOP», «UHUCTHIC TUHUNY, «OIU3KOPOJACTBEHHOE
CKPELIUBAHUEY, «KTETEPO3UCH, KMEKBUIOBASI THOPUIU3AIINSY, KUCKYCCTBEHHBIM MyTareHe3y,
«OHOTEXHOJIOTUA», «KAHTHOUOTHKIY. XapaKTepU3YIOT METO/IbI CEIEKIIMOHHOM paboTHI.
CpaBHHMBAIOT MacCOBBIN M MHIMBHYaJIbHBIN OTOOP. '0OTOBAT COOOLICHHS K YPOKY-CEMHHAPY
«Cenekmus Ha cy>K0e yelIoBeKa»

IIpeaMeTHBIE: UMETH NMPEACTABICHUE O CEIEKIINH, €€ CTAHOBJICHUH, €€ METOJ1aX (MAacCOBBIN
0TOOp, MHAUBHUIYANIbHBIN 0TOOD). BiaseTs NOHATUHHBIM anmnaparoM: OJIM3KOPOJICTBEHHOE
CKpEIIMBaHKE, TETEPO3HUC, MEKBHUI0BAsI THOPUAN3AIIMS, UCKYCCTBEHHBIM MyTareHes,
OMOTEXHOJIOTHS, aHTUOMOTHKH.

JIn4HOCTHBIE: YMETh OOBSICHATh POJIb CEJICKIIUU JUIsI HAPOIHOTO XO3SIICTBA.
MeTtanpeamMeTHbIe:

TloznasamenvHovle: yMeTh pabOTATh C PA3IMYHBIMUA UCTOYHUKAMHU MHHOPMAITUU
Kommynukamusnule: nenath BbIBOABI U 3aKIIOUYEHHS, YMETh pab0OTaTh B TPYIIax

44. O600maImui ypoK-CeMHHAP

Cenexuus Ha ciry>x0e yemoBeka

BricTymaroT ¢ cooOmeHusMu, 00CYKIAr0T COOOMICHUS ¢ OHOKIACCHUKAMU M yIuTesiMu Jlator
XapaKTePUCTHKY U OOBSACHSIOT 3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB.

CoCTaBIISIIOT CXEMBI CKpPELIUBaHUS.

VY cTaHaBIMBaIOT NPUYUHHO-CIIEICTBEHHBIE CBSI3U.

PemraroT 3a1au HAa MOHOTHOPUIHOE CKPEIIMBAHUE. HACIEIOBAHUE TPU3HAKOB IIPU HETIOIHOM
JTOMUHHUPOBAHHUH, JUTUOPUTHOE CKPEIIMBAHKE, HACIIEOBAHUE MTPU3HAKOB, CIIETITICHHBIX C MTOJIOM.
IIpeaMeTHBIE: 3HATH MOHOTHOPUTHOE CKPEIIMBAHUE; TUTHOPUIHOE CKPEIIMBAHHE.

.JII/I‘IHOCTH])IGZOBJI&I[GHI/IG HHTCIUICKTYAJIbHBIMH YMCHUAMU: JOKA3bIBATh, CTPOUTH PACCYKICHHA,
AHAJIN3UPOBATh, CPABHUBATD, JCJIATh BBIBOIBI.

MeTaHpe}lMeTHble:
Ilo3nasamenvHble. OCBOCHHUE IMpueMoB HCCIEI0BaTEIbCKOMN U HpOGKTHOﬁ JACATCIIBHOCTH

KOMMyHuK‘ClWlM(@Hble.'

BKJIrO4as yMCHUA BUJICTH np06neMy, CTaBUTBh BOIIPOCHI, BBI/IBUTATh T'MIIOTE3bI, 1dBATh
OIIPCACIICHUA IIOHATHUAM, KJ'IaCCI/I(I)I/II_II/IpOBaTB, Ha6J'IIO,[[aTL, IMPOBOAUTL 3KCIICPUMCHTHI, ACJIATh
BBIBOJbI U 3aKIIFOYCHUSA, CTPYKTYPHUPOBATH MAaTCpUaJl, O6’I)$[CH$[TI>, JOKa3bIBaTh, 3alllMIIIaTh CBOU
nacu

Pecynamuenvie:

dbopmyTupoBaHUE 1eIM YIeOHOTO Hccaea0BaHus (OIbITa, HAOMIOICHMs ), COCTaBIEHUE €To TIJIaHa,
dbuKcupoBaHHe Pe3yIbTATOB, UCIOIB30BAHNE MPOCTHIX U3MEPUTETHHBIX IPHOOPOB,
(opMyJIMPOBKA BBIBOJIOB 10 pe3yJIbTaTaM HUCCIICIOBAHUS

IMonyasiHOHHO-BHI0BO# ypoBeHb (9uacos)

45. Kputepuu Buga.
JlaGopaTtopHnast pabota Ne3. M3ydenne MophOIOrHIecKOro KpUTEepus BUIA.
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[Tonsitue o Bune. Kputepun Buna: Mmopdonorndeckuid, Gu3noI0rudecKuii, TeHETUYECKHH,
9KOJIOTUYECKHH, reorpaduuecKuii, HICTOPUIECKU. Apeal.

Jlabopamopnas paboma

Nzydenne Mop(onoruueckoro KpuTepus Buaa

OnpenenstoT NoHATHA, GOPMHUPYEMBIE B XO/1€ U3YUCHHSI TEMBI: «BU, «MOP(HOTOTHIECKUI
KpUTEpHH BUIa», «DU3NOIOTMUECKUI KpUTEpUil BUJa», «T€HETHUECKUI KpUTEpUH BUIA»,
«9KOJIOTUYECKHI KPUTEPHA BUA», «Teorpadpuyeckuii KpUTEpHid BUIa», KACTOPUIECKUN
KpUTEPUI BUJAY, «apeai», [laloT XapaKTepUCTUKY KPUTEPUEB BUJA.

BBINOTHSIOT MPAaKTUYECKYIO PadOTy MO N3YYEHUIO MOP(OIOTHIECKOTO KPUTEPHUS BU/IA.
CMbICIIOBOE UTEHHE

IIpenmeTHble: BIaIeTh NOHATUWHBIM allllapaToM TeMbl: BU, KpUTEPHH BUA (MOP(OIOTHUECKHIHA,

($u3HOIOrMYeCcKuil, TeHeTUYECKU, reorpaduueckuii, ICTOPUUECKUI), apeasl, HOIMyJIsLMS,
OuoJoruueckre coooIIecTsa.

JInuHOCTHBIE: yMETh OOBACHATH U PUMEHATh 3HAHUS B IPAKTUYECKOH 1€ATEIbHOCTH.
MeTtanpeamMeTHbIe:

llo3nasamenvHuvle. yMeTh CTPYKTYpUPOBATh MaTepraj, yMETb pab0oTaTh C pa3IM4YHbIMU BUIAMU
nabopaTopHOro Marepuana KommynukamueHvle:yMeTb BBIIOIHATh 33JaHUs 110 aJITOPUTMY,
IPUMEHSITD [T0JIy4EHHbIE 3HAHUSI HAa IPAKTHKE, OMUCHIBATH CBOMCTBA OOBEKTOB

46. ITonynsuus — popmMa CyIIecTBOBAHUS BUAA.

[Tonmynsius. CeoiicTBa nomyssiiuil. buotnueckue coobiectna.

OnpenenstoT NoHATHSA, GOPMHUPYEMBIE B X0/1€ U3YyUEHHSI TEMBI: «ITOMYJISLNA», «CBOICTBA
MOMYJIALNI, «OUOTHYECKHE COOOIIECTBAY.

OnwuceIBatoT cBoiicTBa momysAuil. OOBACHSIOT POJb PENPOTYKTUBHON M30JIA1IMU B
NOJJIEP’)KaHUU 1IEIOCTHOCTH BHJ1A

IIpeamMeTHbIe: UMETH NPEICTaBIEHUE O MOMYJISIIMOHHON reHeTHKE U3MEHUYMBOCTH IeHO(OH 1a.
Bragets mOHATHITHBIM aniapaToM TEMBbI: MOMYJIALUOHHAsI TeHETHKA, TeHO(OH]T, aganTarus,
JInuHoCTHBIE:CHOPMUPOBAHHOCT TTO3HABATENILHBIX MHTEPECOB U MOTHBOB, HAllPaBJIEHHBIX Ha
U3Y4YEHUE TEMBI.

MeranpeamerHbie:

llo3nasamenvHyule: BnageHNe MOHATUIHBIM annapaToM KommyHnuxamugHsle:BbIIESATh U BUJIETh
IPUYHMHBI, YMETh OTCTaUBaTh CBOIO TOUKY 3pEHMSI U 00CYKJIaTh MpodiieMy

Pezynamusnvie:

YMETh BOCIIPUHUMATh HH(POPMAIIHIO B pa3HbIX (hopmax

47. Dxonorudeckue (pakTopbl U YCIOBHS CPEIbI

[TonsiTre 06 sKOIOrMUECKUX PakTopax. Y CIOBUS Cpebl. DKOJIOTHYECKHE (PaKTOPHI:
abuoTnyeckue, OGMOTHYECKHE, aHTPOIIOTEHHBIE. DKOJIOTMYECKHE YCIOBUA: TEMIIEpaTypa,
BJIQXKHOCTb, CBET. BTOpryHbIE KIMMaTnueckrue (GakTopshl.

BnusHe 5KOOrHYecKUX yCIOBUNA Ha OpPraHU3MBbI

Onpeaensrot NoHATHS, GOPMHUPYEMBIE B XO/I€ H3YUCHHS TEMbI: «A0MOTHUYECKUE IKOJTOTHICCKUE
(bakTops», «OMOTHYECKHE IKOJOrHYecKhe (DaKTOPhI», aHTPOIIOTEHHBIE SKOJIOTUYECKHE
(baKTOpBI», «IKOIOTHYECKHE YCIOBHS», «BTOPHYHBIE KIMMaTHIeCKHe (GakTopel». JlatoT
XapaKTePUCTUKY OCHOBHBIX HKOJIOTHUECKUX (DAKTOPOB U yCIOBUH Cpebl. Y CTAHABIMBAIOT
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MPUYUHHO-CJICACTBEHHBIE CBSI3M HA MPUMEPE BIUSHUS SKOJOTUUECKHUX YCIOBUM HA OPraHU3MBI.
CMBICTIOBOE UTCHUE

IIpenmeTHbIe: UMETH NMPEACTABICHUE 00 KOJOTHIECKIX (hAaKTOPaxX, YCIOBUIX Cpelbl. Brnamers
MOHSATUHHBIM alnapaToM TEMbI: TOMYJISAIUOHHAS TeHETHKA, TeHO(POH I, aanTaIus,
JInunocTHBIE:CHOPMHUPOBAHHOCTH TTO3HABATEILHBIX HHTEPECOB M MOTHBOB, HAIIPABJICHHBIX HA
H3y4YeHUE TEMBI.

MeTtanpeameTHble:

Tlosnasamenvhoie: BIaIcHUE TOHATUWHBIM anmapatoM KommyHukamueHvie:BbIICISATh U BUJIETh
MPUYUHBI, yMETh OTCTaWBaTh CBOIO TOUYKY 3PEHUS U 00CYKIaTh MPodIemMy

Pezynamusnvie:

YMETh BOCIIPHHUMATh HH(POPMAIIHIO B Pa3HBIX (hopmax

48. IIpoucxoxaeHne BUa0B. Pa3BuTHE 3BOTIOIMOHHBIX MPEICTABICHUM

[Tpoucxoxnenne BUaoB. Pa3BuTHe 3BONIOIMOHHBIX IpeACTaBlIeHUNH. OCHOBHBIE MTOJTOKEHUS
teopuu Y. JlapBuHa.

Opomonus. Teopus JlapBuna. J[BrmKymiye CHITb SBOJIOINH: H3MEHYUBOCTh, O0pb0a 3a
CyLIEeCTBOBaHME, €CTECTBEHHBIH 0T00p. CHUHTETHYECKas TEOPHsI SBOJIIOLUU

OnpenenstoT moHATHSA, GOPMHUPYEMBIC B XOJ1€ U3YUCHHSI TEMBI: «IBOIIOLUY, «TeopHs [lapBuHay,
«JIBUKYIIIME CUJIBI HBOJIIOLIMMNY», K A3MEHUUBOCThY, «00ph0a 3a CyIIeCTBOBAHUEY, «ECTECTBEHHBIN
0TOOp», «CUHTETUYECKAsi TEOPHS IBOJTIOLUNY. JlaloT XapaKTEepUCTUKY U CPAaBHUBAIOT
sBosroiMoHHbIe npencrasieHus JK.b.Jlamapka u ocHoBHbIE nonoxenus yuenus Y. /lapsuna.
OOBSCHSIOT 3aKOHOMEPHOCTH 3BOJIIOLMOHHBIX MTPOLIEcCOB ¢ no3uuuil yuenus Y./lapsuna.
["oToBAT cooOmienus uiy npeseHrauuu o U./lapBrune B TOM 4ucie ¢ UCIIOIb30BaHUEM
KOMIIBIOTEPHBIX TexHoJoruil. Pabotatotr ¢ UHTEpHETOM Kak ¢ HCTOYHUKOM MH(pOpMaLuu
IIpeaMeTHbIe: UMETH NpeicTaBlIeHHe 00 3BoIOIMOHHON Teopun Y. [lapBuHa, pa3BUTUH
HBOJIFOLIMOHHBIX IIPEACTABICHNUM 10 J[apBHHA, IBIKYIIMX CHJIAX 3BOJIIOLIMN, CHHTETHYECKOU
TEOPUU IBOJIIOLUU.

JInuHocTHBIE: cHOPMUPOBAHHOCTD MTO3HABATEIBHBIX HHTEPECOB U MOTUBOB HAIIPABJICHHBIX HA
u3yudeHue TeMbl. BiiajeHne cocTapiasommuMu yueOHO-UCCIIe0BATENbCKON eI TebHOCTBIO.
MeranpeamerHbie:

Kommynuxamusnvle:yMeTb 1aBaTh XapaKTEPUCTUKY U CPAaBHUBATH

llosnasamenvhoie:

OOBSICHATH OMOJIOTHYECKHE 3aKOHOMEPHOCTH

llosnasamenvhoie:

yMeTb paboTaTh ¢ IHTepHETOM KaK ¢ HCTOYHUKOM HH(pOpMAINH .

49. Iomynsimust KaK dJIeMEHTapHas €IMHHIIA SBOJIIOIINH

[TonynsimonHas renetuka. Mi3mMeHunBocTh reHooHaa

OnpenenstoT NoHATHS, GOPMHUPYEMBIE B X0/1€ U3YUEHHSI TEMBI: «IOMYJISLIMOHHAS TEeHETUKAY,
«reHogoH1». Ha3zpIBatoT mpuunHbl HN3MEHYUBOCTU reHodoHaa. [IpuBoasT npumepsl,
JIOKa3bIBAIOIINE IPUCIOCOOUTENBHBIN (aJaNTUBHBIN) XapakTep U3MEHEHHUH reHopOoHa.
OO6cyxaar0T Mpo0IeMbl ABHKYIIUX CHJI HBOJIIOLUHU C TO3UIIMIA COBPEMEHHOM OMOJIOTHH.
CMBICIIOBOE UTEHHE

IIpenmeTHble: UMETH NMPEACTABICHUE O TOMYJISIIIMY, KaK JIEMEHTAPHOU €TUHUIIE SBOTIOIHH .
Brnazners NOHATUIHBIM anapaToM TEMbl «IIOMYJISIIIMOHHAS T€HETHK, U3MEHYUBOCTh TeHO(DOHIa»
JInuHocTHBIE:cHOPMUPOBAHHOCTH TIO3HABATEIbHBIX HHTEPECOB U MOTHBOB, HAIIPaBJIIEHHBIX Ha
U3Y4YEHUE TEMBI.

MeranpeamerHbie:

Ilo3nasamenvHule: BlaleHUE OHATUINHBIM annapatom KommyHukamueHvle:BbIIEATh U BUJIETh
MIPUYHHBI, YMETh OTCTaUBATh CBOIO TOUKY 3PEHHS U 0OCYKIaTh MPoOIeMy

Pecynamusnuie:

YMETb BOCIIPUHUMATh HH(OPMALIMIO B pa3HbIX (hopMax

39



50. Bopb6a 3a cymiecTBOBaHUE U €CTECTBEHHBIH 0TOOp

Bops6a 3a cymecrBoBanue. @opmbl 00prObI 32 cymecTBoBaHue. POPMBI €CTECTBEHHOTO 0TOOpa
OnpeaenstoT NoHATHs, GOPMHPYEMBIC B XOJI¢ U3yUCHHSI TEMbI: «BHYTPUBHUI0Bas O0pr0Oa 3a
CYIIECTBOBAHHE», «MEKBHUI0Basi 00ph0a 3a CyIIeCTBOBAHKE», «O0ph0a 3a CyIEeCTBOBAaHHE C
HEeOJIaronpUsTHBIMU yCIOBUSMU CPEBD», «CTAOMIM3UPYIOLINIA €CTECTBEHHBIN 0TOODY,
«IIBUKYIIUNA €CTECTBEHHBIH 0TOOp». XapakTepu3yroT GopMbl 60pHOBI 3a CyIIECTBOBAaHHE U
€CTeCTBEHHOro 0TO0pa. IIpuBOAAT MpuMepsl UX MpOsBICHUs B pupoe. PaspadbareiBarot
AKCIEPUMEHTHI 110 U3YYCHHUIO ACUCTBUI 0TOOpa, KOTOPBIE CTAaHYT OCHOBOH Oy Iymiero y4eOHo-
HCCIIEIOBATEIbCKOT0 poeKkTa. CMBICIOBOE UTEHUE

IIpeaMeTHbIe: UMETH MpeCTaBlIeHHE O PopMax GOPHOBI 3a CYIIECTBOBAHUE U €CTECTBEHHOTO
0T00pa, IPUBOAUTH IPUMEPHI UX TPOSIBICHUS B IPHPOJIE.

JlmuHocTHBIE: cC(HOPMUPOBAHHOCTD MTO3HABATEIBHBIX HHTEPECOB U MOTUBOB HAIIPABJICHHBIX HA
u3ydeHune TeMbl. Briaenne cocTapnsommumMu yueOHO-UCCIIeA0BATENECKON eI TEIbHOCTBIO.
Mertanpenmernble: KommyrnuxamusHbie:

YMETh JaBaTh XapaKTEPUCTUKY U CPABHUBATH

Tosnasamenvhoie:

OOBSICHATH OMOJIOTUYECKHE 3aKOHOMEPHOCTH.

YmMerb paboraTh ¢ MTHTEpHETOM KaK ¢ UCTOYHUKOM HH(OpPMAIIHH .

51. BunooGpazo-Banue

[TonsiTe 0 Mukpo3BoMonuu. M3omsiuus. ['eorpadudeckoe BugoodpazoBanne. MUKpPOIBOIIOIHS.
N3onsauus. PenpoaykruBHas uzomsiuus. BunoobpazoBanue. I'eorpaduyeckoe Bu1006pazoBaHue
OnpenenstoT moHATHS, GOPMHUPYEMBIE B XO/I€ U3YUSHHS TEMBI: «MUKPOIBOIIOLIUS, «A30JISLIND),
«penpoyKTUBHAS U30JIALUSIY, «BU000pa30BaHUe», «reorpaduueckoe BUA000pa3oBaHUEY.
XapakTepu3yroT MeXaHU3MbI Teorpaduyeckoro BUI000pa3oBaHusl C MCIIOJIb30BaHIUEM PHCYHKA
yueOHHKa. CMBICIOBOE YTEHUE C MOCIETYIOIUM BBIABHKEHHE I'MIIOTE3 O IPYTHX BO3ZMOXKHBIX
MeXaHHU3Max BUJ000pa30BaHUs

IIpeaMeTHbIe: 3HaTh MEXaHU3MBI FeorpapuuecKoro BUA000pa30BaHuUs C UCTIOIb30BAHUEM
pUCYHKa yyeOHUKa.

JInuHocTHBIE: GOPMHPOBAHNE HAYYHOTO MUPOBO33PEHNUS B CBSI3U C PA3BUTHEM Y yUallluXcs
NPECTaBIICHHUS O MOIYJISIIIMOHHO-BUIOBOM YPOBHE.

MeranpeamerHbie:

Ilosnasamenvhoie:

(bopmHpoBaHUE YMEHHs JaBaTh ONpe/ieieHne MOHATHAM, YCTaHABIUBATh IPUUMHHO-
CJICZICTBEHHBIE CBSI3M, YMEHHE IPUMEHSTh MOJTyYSHHbIE 3HAHUS Ha TPAKTHUKE

Pezynamusnuie:

YMeHne caMOoCTOSTeNTFHO OIIEHUBATh MOJTyYeHHBIE 3HAHUS 110 H3y4eHHO# Teme. KoHTpoib B
dbopMe TecToBOI pabOTHI

Kommynuxamuenvie:

(dbopMHpOBaHHE OCHOB KOMMYHUKAaTUBHOH peduieKCUH, OCYIIECTBIEHUE KOHTPOJISI U KOPPEKIINH .
52. Makpo3BOIIOLMS

[TonsiTrie o MakposBomtonnu. Hampasnenus makposBostonuu. [yt qocTimkenus
OHMOJI0ruYecKoro mporpecca

OnpenensiroT MoHATHS, GOPMUPYEMBIE B XOJI€ H3YUEHUS TEMBI: «MAKPOIBOIIOLIHS,
«HATpaBJIEHUSI SBOIOIUIY, «OHOIOTHYECKHI Tporpeccy», «OMOI0THYECKUIl perpeccy,
«apoMopdo3», «HIN0ANATITAIUNY, «IeTeHepaIusD». XapaKTepU3yIoT TTIaBHbIC HAIIPABJICHUS
sBostoIMU. CpaBHUBAIOT MUKPO- U Makpo3BOTOLHI0. OOCYKIat0T MpoOIeMbl MAaKPOIBOIIOIUH C
OJIHOKJIACCHUKAMH U y4uTeneM. PaboTaioT ¢ JOMOTHUTENBHBIMU HHPOPMAITHOHHBIMH
HMCTOYHHKAMH C TEJTBIO MMOATOTOBKH COOOIIEHUS UM MYJIbTUMEINA MMPE3CHTAINH O (haKTax,
JIOKa3bIBAIOIIUX 3BOJIOLIMIO
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IIpeaMeTHBIE: UMETH MPEACTABICHUE O MAKPOIBOIIOLUU U €€ HallpaBJieHUs. 3HaTh MyTH
JOCTHXKEHHS OMOJIOTMYECKOTO Mporpecca.

JInyHOCTHBIE: YMETh O0OBACHATH HEOOXOIUMOCTh 3HAHUN O MaKPOIBOJIOIUH JIJIsi TOHUMAaHUS
IIPOLIECCOB BOIIOIIMN OPraHUYECKOT0 MUPA.

MeTtanpeameTHble:

Jluunocmuvle: conuanbHas KOMIIETEHTHOCTh M YCTOMYMBOE CIIEI0BaHUE B TIOBEICHUU
COIIMAIbHBIM HOpMaM

Pezynamusnuvie:

CaMOCTOATEIHHO CTAaBUTh YUCOHBIE 33/1a4U B COTPYTHUYECTBE C YUUTEIIEM
IloznasamenvHole:MoienMpoOBaTh, BHIACIATH U 0000IIEHHO (PUKCUPOBATH CYIIECTBEHHBIE
NpU3HAKH 00BEKTOB KoMMyHUKamMUBHbIe:

ApPryMeHTHpPOBaTh CBOIO MO3UIIUIO U KOOPAUHUPOBATH €€ C TO3UIUSIMH MapTHEPOB B
COTPYAHUYECTBE

53. KonTposnbsHas paboTa

JlaroT XapakTepUCTUKY MOIMYJISIIMOHHO-BUIOBOT0, YKOCTCTEMHOT0, OMOC(EPHOT0 YPOBHEH.
YcraHaBIMBaKOT NPUYMHHO-CIIEICTBEHHBIC CBSI3H.

BhINonHA0T 3a1aHUs yUUTENS

IIpenmeTHbIe: 3HATH XaPaAKTEPUCTUKYITOMYJISITUOHHO-BUIOBOTO, 3KOCTCTEMHOT0, OHOC(hEepHOTro
YPOBHEH.

JIMYHOCTHBIE:OBJIAJEHUE UHTEJUIEKTYaIbHBIMA YMEHUSIMU: JIOKA3bIBaTh, CTPOUTh PACCYKIACHNUS,
aHaJIM3UPOBATh, CPABHUBATH, JIEJIATh BHIBOJIBI.

MeranpeameTHble:

Ilo3nasamenbhvie:0CBOCHUE IPUEMOB UCCIEI0BATENCKON U MPOEKTHOM €ATEIbHOCTH
Kommynuxamugnvie:

BKJIIOYAsi YMEHHUS BUJIETh MPOOIEMY, CTABUTH BOIIPOCHI, BHIABUTATh THIIOTE3bI, 1aBATh
oTpeieNICHUs] TOHATHSM, KJIacCH(PUIIMPOBATH, HAOIO1aTh, IIPOBOIUTEH IKCIICPUMEHTBI, JACTIaTh
BBIBOJIBI U 3aKJIFOUECHUS

DKOCUCTEMHBII ypoBeHb (7 uacos
54. Coo0I111ecTBO, IKOCHCTEMA, OMOTEOLIEH03

buornueckoe cooOIIeCTBO, HIIM OHOIIEHO3. DKOocucTeMa. bruoreoneHnos

OnpenensiroT MoHATUs, GOPMUPYEMBIE B XOJI€ U3yUEHUS TEMBI: «OMOTHUECKOE COOOIIECTBOY,
«OHOLIEHO3Y, «IKOCUCTEMAY, «OUOTeo1IeHO03». ONMUCHIBAIOT U CPABHUBAIOT SKOCUCTEMBI
pa3auuHOTro YpoBHs. [IpHBOIAT IpUMEpHI PKOCHCTEM PA3HOTO YPOBHA. XapaKTepU3yIOT aKBapuyM
KaK HCKYCCTBEHHYIO DKOCHCTEMY

IIpenmeTHbIe: UMETH MPEACTABICHHE O OUOTHYECKOM COOOIIECTBE. 3HATH DKOCUCTEMY U
OMOreoIeHo3.

JInuHoCTHBIE: YMETh O0BACHATH HEOOXOJUMOCTh 3HAHUN O COOOIIECTBE, IKOCUCTEME U
OuoreoleHo3¢€ /1JIsl TOHUMaHUs €IMHCTBA CTPOEHUS U PYHKIIMOHUPOBAHUS OPraHUYECKOro MUpPA.
MeranpeamerHblie:

Jluunocmuvle: CO3HaHWE OTBETCTBEHHOCTH YEJIOBEKA MPH €T0 JCHCTBUHU HAa OKPYKAFOIIYIO
cpenyPecynsamuseHvle: aieKBaTHO UCMIOBL30BATh PEeUb JJIsl TUTAHUPOBAHUSI U PETYIISAIUN CBOCH
JIEATENHHOCTH .

Tlo3nasamenvbHule.: UCTIONB30BATh 3HAKOBO-CUMBOIIMYECKUE CPEACTBA, B TOM YHUCIIE, MOJIENH,
cXeMbl .KommyHnuxamusHvle : BECTH YCTHBIN M MUCbMEHHBIA JTHATOT

55. CoctaB u cTpyKTypa cooOlriecTBa
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Bunosoe paznoo6pasue. Mopdonoruueckas 1 IpoCTPaHCTBEHHAS! CTPYKTYpa COOOIIECTB.
Tpodudeckas ctpykrypa coobmectBa. [Tumesas nemnb. [Tumesas cetb. JKusneHHubie GopMEI.
Tpoduueckuii ypoBeHb

OnpenenstoT NoHATUs, GOPMUPYEMBIE B XOJI€ U3yUEHUS TEMbI: «BHI0BOE Pa3HOOOpa3UE»,
«BHUJIOBOH COCTaB», «aBTOTPO(DED), «TETEPOTPOQBD», KIIPOIYIEHTHD, KKOHCYMEHTEI,
«PEAYLEHTBD», «IPYCHOCTbY, «PEAKUE BUAB), «BUABICPEI000pa30BaTEIN». XapaKTEPU3YIOT
MOP(}OJIOTHYECKYIO U TIPOCTPAHCTBEHHYIO CTPYKTYPY COOOIIECTB. AHAUZUPYIOT CTPYKTYPY
OMOTHUYECKUX COOOIIECTB MO CXEME

IIpenmeTHbIe: UMETH NMPEACTABICHUE O BUAOBOM pa3HOOOpa3uu. 3HaTh MOP(HOIOTHUECKYIO U
IIPOCTPAHCTBEHHYIO CTPYKTYPhI COOOIIECTB.

JInyHOCTHBIE: YMETh O0OBACHATH HEOOXOJUMOCTh 3HAHU O BUJIOBOM Pa3HOOOPA3HH ISt
MOHUMAaHUA €JMHCTBA CTPOCHUS U (PYHKIIMOHUPOBAHUS OPraHUYECKOTO MHpA.
MeranpeameTrHbie:

Jluunocmmuuwie:

CaMOCTOSITEIILHOCTh M JIMYHAsI OTBETCTBEHHOCTH 32 CBOU MOCTYNKU [103Hasamenvhbie:
Oco3HaHHO U MPOU3BOJILHO CTPOUTH COOOIIEHUS B YCTHON U MUCbMEHHOM (pOpMe TBOPUECKOTO U
HCCJICIOBATEIILCKOTO XapaKkTepa

Kommynuxamusnule:

KoopauHupoBaTh ¥ MPUHUMATH Pa3IMYHbIC TO3UIIUU BO B3aUMOJICHCTBUH .

56. MexBuU0BbIE OTHOILIEHUSI OPTAaHU3MOB B SKOCHUCTEME

Tumb! Onotnveckux B3anMooTHomennid. Helitpanmsm. Amencanmsm. Kommencamsm.CumMOmo3.
[IpoTokoonepanus. Mytyanusm.Konkypenuus. XuniauuectBo. [lapazutuzm

OnpeaensroT NOHATHS, GOPMHUPYEMBIC B XOC H3YUCHHS TEMbI: HEUTPATH3M», «aMECHCATTU3MY,
«KOMMEHCATIN3M», «CUMOHO03», «ITPOTOKOOTIEPALIUSD», «KMYTYAITH3MY, «KOHKYPEHITUS,
«XMITHUYECTBOY, «Iapa3uTu3M».Pemaror sKoI0ruyeckue 3a/1aud Ha MPUMEHEHHE YKOJIOTHUYECKUX
3aKOHOMEpHOCTEH. [IpUBOAST MpUMEphI MOJTOKUTETBHBIX U OTPUIIATEIIBHBIX B3aUMOOTHOIIICHUA
OpPraHU3MOB B TOMYJISILUSAX

IIpeaMeTHbIe: UMETH NMPEACTABICHUE O TUIAX OMOJOTUYECKUX B3aUMOOTHOIIIEHUH. 3HATH
ONpeJIeJIEHUE OCHOBHBIX TOHSTHI.

JInuHOCTHBIE: YMETh OOBSICHATH HEOOXOAMMOCTh 3HAHUH O THUITaX OMOTUYECKHUX
B3aMMOOTHOIICHHI /ISl TOHUMAaHUSI €TUHCTBA CTPOCHUS U (YHKIIMOHUPOBAHUS OPTraHUYECKOTO
MUpa.

MeranpeamerHble:

Jluunocmmuuwie:

HaBBIKM COTPYJIHUYECTBA B PA3HBIX CUTYaLIUSIX

Pezynamusnvie: COOTHOCUTD NTPaBUIILHOCTH BBIOOpA U pe3yiIbTaTa ACHCTBUS
TloznasamenvHoule:uaTEpIIpeTalIUS UHDOPMALIUY, B TOM YHcie, ¢ momorisio MKT
Kommynuxkamuenvie: Y MeHnE OpraHn30BaTh B COTPYIHUYECTBE B3aMMOTIOMOIIIb .

57. I1oTOKM BellecTBa U YHEPTUU B DKOCUCTEME

IToToku BCIIECTBA U DHEPI'UHU B SKOCUCTEMCE. HI/IpaMI/I)II)I YHCJIIEHHOCTH U OMOMAacCHI

Onpe/:[enmoT IIOHATHA, (bOpMI/IpyeMI)Ie B X0€ U3YUYCHUS TEMBI: «ITUpaMuaa YMCICHHOCTU U
O6uomaccel». [latoT XapaKTEpUCTHKY POJIM aBTOTPOPHBIX U TeTEPOTPOPHBIX OPraHU3MOB B
HKOCHCTEME. PemIaroT Konorndeckue 3a1a4u Ha IPUMEHEHNE DKOJIOTHYECKUX 3aKOHOMEPHOCTEN
IIpenmeTHbIe: UMETH NPEACTABIEHUE O TIOTOKE BEIIECTB U DHEPTHH B DKOCUCTEME. 3HATH
nmupaMuabl YUCJICHHOCTHU U OMOMacCCHI.

JIn4HOCTHBIE: YMETh 00BACHATH HE00-XOIMMOCTh 3HAHUN O IOTOKE BELIECTB U SHEPTUH B
AKOCHCTEME I MOHUMAaHUSI €IUHCTBA CTPOCHUS U (QYHKIIMOHU-POBAHUS OPTaHUYECKOI0 MUPA.
MeranpeamerHbie:
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Jluunocmuuie:

HAXOJIUTh BBIXOJ U3 CIIOPHBIX CUTyalluid Pecynsamugusie: yMEHUE IPEoOpa30OBbIBATH
MPAKTUYECKYIO 33/1a4y B MTO3HABATENIBbHYIO0 KoMMYHUKamuenvie: Y MCHHE aJIcKBaTHO OIICHUBATH
COOCTBEHHOE TTOBEJICHHE U TIOBEICHUE OKPYXKAKOIUX [/03Hasamenbhbie: YMECHHE BBIICIATh U
000011eHHO (PUKCHPOBATH CYIIECTBEHHBIE MPU3HAKH 0OBEKTOB C IENIbI0 PEIICHUS KOHKPETHBIX
3agad

58 IIpoayKTUBHOCTH COOOIIECTBA.

[TponykTuBHOCTH cooOmecTBa. Uncras, mepBUYHAs, BTOPUYIHAS POTYKIIUHU TUIOTOPOIHE.

OnpenenstoT moHATHS, GOPMHUPYEMBIE B X0/1€ U3yUCHHSI TEMBI: «YHCTasi, IEPBUYHAS, BTOPUYHAS
MPOLYKLIHH IIIOAOPOIUE»
CpaBHUBAIOT YUCTYIO, IEPBUUYHYIO, BTOPUUHYIO IPOAYKIIHUIO.

IIpeaMeTHBIe: UMETh NPE/ICTABICHUE O IEPBUYHON U BTOPUYHOM CYKLECCUU. 3HATh MTPOLECCHI
CaMOPAa3BHUTHUS IKOCUCTEMBI.

JIn4HOCTHBIE: YMETh 00OBACHATh HEOOXO0AUMOCTh 3HAHUH O CAMOPAa3BUTHU SKOCUCTEMBI JIs
NOHUMaHHS €AMHCTBA CTPOCHHS U (P)YHKIIMOHUPOBAHUS OPTaHUYECKOTO MHPA.
MeTtanpeanmMeTHble:

JIuuHocmHble:TOTOBHOCTh 00Y4YaOIIUXCSl K CAMOPA3BUTHUIO

Pezynamusnvie: yMeHne NpeABUIETb BOZMOKHOCTH IOJIy4Y€HUs] KOHKPETHOTO pe3yJsibTara Npu
petieHnu 3anauu KommynuxamugHole: OCyLIIECTBIIATh B3aUMHbBINA KOHTPOJIb

Ilo3nasamenvHbie : CAMOCTOSITENILHO CO3/1aBaTh aJITOPUTMBI AE€ATEIIHOCTH .

59. Camopa3BUTHE IKOCUCTEMBI. DKOJIOTUYECKAs CYKIECCUSI

Camopa3zBuTHe 3KocHcTeMBbl. DKoJornueckas cykueccus. PaBHosecue. [lepBuuHas cykueccus.
Bropuunas cykueccus

OnpenenstoT NoHATUS, GOPMUPYEMBIE B XOJI€ U3yUEHUS TEMbI: «PAaBHOBECHEY, «IIEPBUUHAS
CYKLECCHSI», «BTOPUYHAS CYKIECCHUsD). XapaKTEPU3YIOT MPOLIECCH CAMOPA3BUTHUS DKOCHUCTEMBI.
CpaBHUBAIOT MEPBUYHYIO U BTOPUUHYIO CyKIlecCHH. Pa3pabaTbIBaloT I1aHa ypoKa-IKCKypCHH
IIpenmeTHbIe: UMETH NPEACTABIEHUE O IIEPBUYHON U BTOPUYHON CYKIIECCHH. 3HATH IIPOLIECCHI
CaMOpa3BUTHS SKOCUCTEMBI.

JIn4HOCTHBIE: YMETh OOBACHATH HEOOXOAUMOCTh 3HAHUH O CAMOPAa3BUTHU SKOCUCTEMBI JIS
MOHMMAaHUS €JMHCTBA CTPOEHUS U PYHKIIMOHUPOBAHUSI OPraHUUYECKOTO MHpA.
MeranpeamerHble:

Jluunocmuvie

TOTOBHOCTH OOYYAIOIIMXCS K CaMOPa3BUTHIO Pezyriamuenvle: yMeHHE MPEIBUIETh BO3MOKHOCTH
MOJTy4€HUs1 KOHKPETHOTO pe3yJibTaTa MpH petieHun 3anauu Koymmynuxamusnole:OCyeCTBIST
B3aUMHBIA KOHTPOJIb

Ilo3nasamenvHhole : CaMOCTOSTENBHO CO3/1aBaTh aITOPUTMBI JIEATEIBHOCTH .

60 Dxckypenst Nel: «M3yueHne u onucanue 3KOCUCTEM CBOEH MECTHOCTH

DKCKypcusi B OMOTreo1eH03

KounnekTuBHas IpoeKTHAs AEATENbHOCTh Ha TeMy: «EcTecTBeHHBIN OHnoreoneHo3 — gyopaBay.
IIpenmeTHbIe: TPOBECTH SKCKYPCHUIO B OMOTEOLIEHO3E.

JIM4HOCTHBIE: YMETb BECTH CE0sI K)IbMYPHO, IKON0SUHECKUSPAMOMHO, 6€30NACHO B COLTMATIBHON
(co cBepCcTHUKAMHU, B3pOCIIBIMH, B OOIIIECTBEHHBIX MECTaX) U IPUPOIHOI cperie.
MeranpeamerHbie:

Pecynamusnvle: oco3HaBaTbIpaHUIIBI COOCTBEHHBIX 3HAHUI 1 YMEHHI O IPUPOJIE, YEIOBEKE U
ob1ecTse

Ilosnasamenvhvie:
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YMEHHE U3BICKAThHH(POPMAIIHIO, MPEACTABICHHYIO B pa3HOH (opMe B Pa3HBIXMCTOYHHKAX
Kommyrnuxamuenwvie:yaatcs 060011aTh, CHCTEMAaTH3UPOBATh, TPEOOPa30BLIBATEUH(OPMAITHIO U3
OJIHOTOBHJA B IpyTOH

Buocdepubiii ypoenb (10 uacos
61. buocdepa. Cpenoobpasyroras AesITSIIBHOCTh OPraHU3MOB
buocdepa. CpenooOpasyroriast 1esTeIbHOCTh OPraHU3MOB

OnpenensiroT MOHATUS «Onocdepar, «BOIHAS CPEIay, «HA3EMHO-BO3IYIIIHAS CPEIay, KIIOYBAY,
«OpraHU3MBbl KaK cpeia OOUTaHUS», KMEXAaHHYECKOE BO3JICHCTBHEY, «PUIUKOXUMHUECKOE
BO3JICHCTBHEY, «IIEPEMEILIEHUE BEIIECTBA», KTYMYCY», «QUIbTpanus». XapakTepu3yoT ouochepy
KaK rI100anbHyI0 3KocucTeMy. [IpuBOIAT mpuMephl BO3CHCTBUS )KUBBIX OPraHU3MOB Ha
pa3IMYHbIC CPEIbI JKU3HH

IIpenmeTHbIe: UMETH MPEACTABICHUE O CPEA00OpasyIOlIeil N1eATeIbHOCTH OPTraHu3MOB. 3HATh
oTpesiesieHUe MOHATHS «Ornocdepay.

JIn4HOCTHBIE: YMETh OOBACHATH HEOOXOAMMOCTh 3HAHHI O CPEI00OPa3yIOIIEH IeATSIILHOCTH
OpPTaHU3MOB JIJISl TOHUMAaHUS €IMHCTBA CTPOCHUS M (DYHKIIMOHUPOBAHUSI OPTAaHUICCKOTO MHPA.
MeTanpeamMeTHble!

Jluunocmuvle: CaMOCTOATEIBLHOCTD U JIMYHAS OTBETCTBEHHOCTH 32 CBOM TOCTYIIKU
Pecynsimusnvle: yMeHNUE YCTaHABIIUBATh COOTBETCTBUE TOJYYCHHOTO PE3yJIbTaTa MOCTABICHHON
nenuKommyHukamusHole:

apryMEHTHPOBAThH CBOIO MO3HIIMIO U KOOPIUHUPOBATH €€ C MO3UIUSIMH MTAPTHEPOB B
COTPYTHUYECTBE

Tosnasamenvhoie:

YMEHHE MPUMEHSATH U MPEACTABIATH HHPOPMAITHIO

62. Kpyrosopor BemiecTB B Ouochepe

Kpyrosoport BemiectB B Onocdepe. buoreoxummuueckuii nuki. buorennsie
(nuTarenbHbIE) BellecTBA. MUKPOTpoHBIE U MaKpOTPO(]HBIE BemecTBa. MUKPOIIEMEHTHI

OnpenenstoT NOHATHS «OUOT€OXUMUYECKUN IIUKI», «OMOTeHHbIe (TUTATENIbHBIE) BEIECTBAY,
«MHKPOTPO(DHBIE BELIECTBAY, «MAKPOTPO(HBIE BEIIECTBAY, KMUKPOIIEMEHThI». XapaKTepU3yIOT
OCHOBHBIE OMOT€OXMMUYECKHE IIUKIIBI Ha 3eMJIe, UCIIOIb3Ys MILTIOCTpalUi y4eOHUKa.
YcTaHaBnMBaOT MPUYMHHO-CIIEACTBEHHbIE CBSI3U MEX 1y Onomaccoil (MpoyKTUBHOCTBIO) BUAA U
€ro 3HauYeHHEM B MOIep>KaHNH (PYHKIIMOHUPOBAHUS COOOIIeCcTBA

IIpeaMeTHbI€: UMETH NMPECTABICHUE O KPYTOBOPOTE BEMIECTB B Onocdepe. 3HATh
MHUKCOTPO(HBIE 1 MAKPOTPO(HBIE BEIIECTBA.

JInuHOCTHBIE: yMETh 00BACHATH HEOOXOJUMOCTh 3HAaHUN O KPyrOBOPOTE BELIECTB B Onochepe
JUIsl IOHUMaHMs €IMHCTBA CTPOCHUS U (PYHKIIMOHUPOBAHUS OPraHUYECKOTO MHpA.
MeranpeameTHble:

Jluunocmuuie:

(dbopMUpOBaHNE IEHHOCTHOTO OTHOLIEHUS K OKPYKAIOIIEMY MUPY

Pezynamusnuie: caMOCTOATENBHO CTaBUTh YU€OHBIE 3a/1a41 B COTPYAHUYECTBE C YUUTEIIEM
Ilosnasamenvhvie:

[TocTpoenue cooOmeHni — paccyxaeHui

63. DBomonust Guochepsl

Oomronus 6uocdepsl. XKuboe BeniectBo. buorennoe BemectBo. buokocHoe BemnectBo. Kocnoe
BELIECTBO. JKOJIOTMYECKUI KpPU3HC
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OnpeaenstoT MOHITHS <OKUBOE BEIIECTBOY», «OMOTEHHOE BEIIECTBOY», «OMOKOCHOE BEIIECTBOY,
«KOCHOE BEIIECTBO», «IKOJOTHUECKUI KPU3UCH. XapaKTEPU3YIOT MPOILIECCH paHHETO dTara
aBoonuy 6rocdepsl. CpaBHUBAIOT 0COOCHHOCTH KPYyroBOPOTA YIJIepo/a Ha Pa3HbIX dTarax
aBoouK ouocheps! 3emitn. OOBSICHAIOT BO3MOXKHBIE TPHYUHBI IKOJOTHYECKIX KPH3HCOB.
Y cTaHaBIMBAOT IPUYHUHHO-CJICICTBCHHBIX CBSI3U MEXKIY JCATCIIbHOCTBIO YEJI0BEKA U
IKOJIOTUYECKUMU KPU3HCAMHU

IIpeameTHbIe: UMETh TpecTaBiIeHUE 00 3BoIIOIMK Orocdepbl. 3HATh BellecTBa, popMupyromme
ouocdepy.

JInyHOCTHBIE: YMETh O0BACHATH HEOOXOUMOCTh 3HAHUH 00 IBOIFOLUN OHOChEPBI s
MOHUMAaHHS €MHCTBA CTPOCHHS U ()YHKIIMOHUPOBAHUS OPTaHHMYECKOT'O MHPA.
MeTanpeaMeTHble:

Jluunocmuvie: GopMUpOBaHKE HABBIKOB COTPYHUYECTBA B PA3HBIX CUTYAIUAX
Pezynamuenvie: aiekBaTHO UCIOJIBb30BaTh PEYb IS IUTAHUPOBAHUS U PETYJISIIMU CBOCH
NEeSITeTbHOCTH, CAMOCTOSITEIIFHO CTABUTh YUEOHBIC 3371a4l B COTPYJHHYECTBE C YUUTEIEM
Kommynuxamuenvle:

KoopanHupoBath U MPUHUMATh Pa3IHYHbIC TIO3UIIUH BO B3aUMOJICHCTBUU

Tlosnasamenvhvie : MOJICTUPOBATH, BBIICIATh U 0000IICHHO (PUKCUPOBATh CYIIECTBEHHBIC
NpU3HAKH 00BEKTOB, YMEHHE TPUMEHSTh U TPEACTABIATh HHPOPMALIUIO

64. I'uroTe3pl BOSHUKHOBEHHMS KU3HH. Pa3BUTHE MPEICTABICHHH O MPOUCXOKICHUN KHU3HH.
CoBpeMeHHOE COCTOSTHHE MTPOOIEMbI

I'mnoTe3sl BOSHUKHOBEHHUS KU3HHU.

Kpeaunonuszm. CamonpousBosibHOE 3apoxkaeHue. ['unoresa cranmoHapHoro coctostHus. I'unoresa
naHcrepMuu. ['umnore3a OMOXUMUYECKON IBOJIIOIIHT

Pa3BuTHe npencraBieHui 0 IPOUCX0XKIeHUH XU3HH. COBPEMEHHOE COCTOSTHUE TPOOIEMBI

OnpenenstoT NOHATUS «KPEALMOHU3M», «CAMOIIPOU3BOJIBHOE 3aPOKICHUE», «TUIIOTE3A
CTAaIlMOHAPHOI'O COCTOSTHUSY, «TUIIOTE3a MMAHCIIEPMUM), «TUIOTE3a OMOXMMHUECKOMN 3BOJIOLIUNY.
XapakTepHu3yloT OCHOBHbIE TMITIOTE3bl BOSHUKHOBEHUS KU3HU Ha 3emie. OOcyXIatoT BOIPOC
BO3HHUKHOBEHHUS KHU3HU C OJHOKJIACCHUKAMU U YUUTEIEM

OnpeaenstoT NOHATHS «KOALEPBAThD», «IIPOOUOHTBD), KTUMOTE3a CHMOMOTHYECKOTO
MIPOUCXOXKACHUS SYKapUOTHUECKUX KIETOK», «THIOTE3a IPOUCXO0XKICHUS DYKApUOTHUECKUX
KJIETOK ¥ UX OPTraHOUIOB ITyTeM BIISTYMBAHUA KJIECTOUHOM MEMOpaHbD), «IIPOT€HOTY,
«3y0aKTepUN», «apxebakTepun». XapakTepru3ytoT OCHOBHBIE 3Tallbl BOSHUKHOBEHHUS U Pa3BUTHS
KU3HU Ha 3emiie. ONUCHIBAIOT MOJOXKEHUS OCHOBHBIX TMIIOTE3 BO3HUKHOBEHHUS KU3HU.
Cpasnustot runore3sl A.M.Onapuna u Jlx. Xonzaeiina. O6cyx a1 mpooieMbl BOSHUKHOBEHHS U
pa3BUTHUSA KU3HU C OJHOKIACCHUKAMU U YUUTEIEM

IIpenmeTHbIe: UMETH NPEACTABIECHUE O TUIIOTE3aX BOSHUKHOBEHMSI )KU3HU. 3HATh TMIIOTE3bI
KpEaIMoHN3M U CaMOIIPOU3BOJIBHOE 3apOiKJICHUE.

JIn4HOCTHBIE: YMETh OOBACHATH HEOOXOAUMOCTh 3HAHHUI O THUIMOTE3aX BO3SHUKHOBEHUS
’KU3HU JJIs1 TOHUMaHUs €JMHCTBA CTPOEHUS U (PYHKIIMOHUPOBAHUS OPraHMYECKOTr0 MUpA.
MertanpeamerHsble: JluuHocmuule:

CollMaJIbHAsi KOMIIETEHTHOCTh U yCTONYMBOE CJIEJOBAHHUE B MTOBEJACHUN COLIMATIBHBIM HOpMaM
Pecynamuenvie: npenBUIETh YPOBEHb YCBOCHUS 3HAHUN [/o3HasamenbHble : UCTIOIB30BaTh
3HAaKOBO-CUMBOJIMYECKHE CPEICTBA, B TOM YHCIIE, MOJENHU, CXeMbI . KommyHnuxamusHole
YMeHue oprann3oBarhk B COTPYIHUYECTBE B3aUMOIIOMOIIb

65. Pa3BuTue ku3HA Ha 3emuie. Dpbl IPEBHENIIEH U IPEBHEN KU3HU

OcHOBHBIE 3TaIlbl pa3BUTHSI JKU3HU Ha 3eMiie. Dpbl IpEBHEUILIEH U IPEBHEN KU3HU
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OrnpeaensoT NOHATHUS «3pay, KIIEPHOI», «IMOXA», KKaTapXeny», «apXei», «IpoTepo30ii»,
«TAJIC0301», «KME303011», «KaWHO301», KITAJICOHTOJOTHUS, KKEMOPHITY, KOPIOBUKY, KCHIIYDPY,
«JIEBOH», «KapOOH», «IIEPMbY», KTPUIOOUTHD», PUHHOPUTHD), KKHCTENIEPbIE PHIOBD»,
«crerouedanbl», KAXTUOCTETHY, «TEPANICUAB). XapaKTePU3yIOT pa3BUTHE )KU3HU Ha 3eMIIe B APbI
JIpeBHENIEN U IpeBHEN *u3HU. [IpUBOAAT puMepbl OPraHu3MOB, HAaCEABIINX 3EMIIIO B 3Pbl
JpEBHEUIIEH U IPEBHEN KU3HU. Y CTAHABJIMBAIOT IPUUMHHO-CIICCTBEHHBIE CBSA3H MEXY
YCJIOBHUSIMU CpPeJibl OOUTAHUSI U SBOJTIOLMOHHBIMU IIPOLIECCAMHU Y PA3TMYHBIX TPYIII OPTaHU3MOB.
CMBICIIOBOE YTEHHE C MOCIEAYIOIIUM 3all0JIHEHUEM TaOIHIIbI

IIpenmeTHbIe: UMETH NMPEACTABICHIE 00 OCHOBHBIX Tanax pa3BUTHS KU3HU Ha 3emiie. 3HATh
SPBIAPEBHEUIIICH U IPEBHEN KU3HU

JInyHOCTHBIE: YMETh O0BACHATH HEOOXOJUMOCTh 3HAHUW O PA3BUTUU MIPEICTABICHUN 00
OCHOBHBIX 3Tanax pa3BUTHS )KU3HU Ha 3emile JIJIsl HOHUMaHUs €JUHCTBA CTPOCHHUS U
(GYHKITMOHUPOBAHMSI OPraHUIECKOTO MHUPA.

MeTanpeameTHble:

Ilosnasamenvhoie:

yMeHHe paboTaTh ¢ MOHATHIHBIM anmnapaToM, Pa3BUTHE HABBIKOB YCTHOM M MHCbMEHHOM pedn
Jluunocmuwie

YMeHue NpuMeHATh OJYyYEHHbIE 3HaHUSI Ha IPAKTHKE

Pezynamuenuvie:

Ymenne paboTaTh ¢ UHCTPYKTUBHBIMU KapTOUKaMHU, BBHITIOJIHATE 3aJJaHHs 110
anroputmyKommyHuxamugHie

YMmenue paboTaTh B MallbIX Tpymmax

66. Pa3zBuTue )X13HU B ME€3030€ U KaltHO30€

Pa3Buture %u3HM B ME3030€ U KallHO30€

OnpenensitoT NOHATUSL KTPUACY, KIOPA», «KMEID», «AUHO3ABPbD), «CyMYaTbhle MJIEKOIUTAIOIINEY,
«IUTALEHTapHBIE MIIEKOIUTAIOIINEY, IIAJIEOTEH», KHEOT€H), aHTPOIIOTeH». XapaKTEPU3YIOT
OCHOBHBI€ [1€PHO/Ibl Pa3BUTHUS KU3HU HA 3emiie B Me3030€ U KaitHo3oe. [IpuBoasT npumepbl
OpPraHU3MOB, HACEJSIBIINX 3€MJII0 B KallHO30€ U M€3030€. Y CTaHaBIMBAOT IPUYMHHO-
CJIEICTBEHHBIE CBSA3HM MEXKIY YCIOBUSMH Cpebl OOUTAaHUS U 3BOIIOIMOHHBIMU MIPOLIECCAMU Y
Pa3IMYHBIX TPYII OpraHu3MoB. CMBICIOBOE YTEHHUE C MOCIETYIOIUM 3all0THEHUEM TaOIHUIIbI.
Pa3pabaTsiBatoT maHa ypoka-3KCKypPCHH B KpaeBeTUECKHI My3€el WM Ha Te0JI0rHuecKoe
oOHa)xeHUe

IIpenmeTHble: UMETH NMPEACTABICHUE O Pa3BUTHH KU3HU B M€3030€. 3HATh pa3BUTHE KU3HU B
KalHO30€.

JInuHOCTHBIE: yMETh 00BACHATH HEOOXOUMOCTh 3HaHUN O Pa3BUTUU )KU3HU B ME3030€ U
KaifHO30€e/1J151 TOHUMAaHUs eIMHCTBA CTPOCHUS U (PYHKIIMOHUPOBAHHSI OPTraHUYECKOTO MUpA.
MertanpenmerHnble: KommyHukamugHbvie

Ocy11ecTBIATh B3aUMHBIA KOHTPOJIb PezynsimusHbie: yMEHNE IPEOOPa30BbIBATh MPAKTUUECKYIO
3aja4dy B [IO3HABATEIbHYIO [lo3HasamenvHble:

Wutepnperanus uHGOpMaLuy, B ToM yucie, ¢ nomoribio MKT

Jluunocmuvle: CaMOCTOSITENILHOCTD U JIMYHAsE OTBETCTBEHHOCTD 3@ CBOU MOCTYIKHU

67. O606maromuit ypok mo teme: «BO3HUKHOBEHUE U Pa3BUTHE KU3HU HA 3eMIie».

BricTynaroT ¢ cooOIIeHUsIMH 110 TEME.

[TpencraBistoT pe3yabTaThl yueOHO-HCCIEI0BATENBCKON MPOEKTHOM €SI TEIbHOCTH.
KonnexkTuBHas MpoeKTHAs AEATENBHOCTh HAa TeMy: «Ham uctoxm».

IIpeaMeTHBIe: IMETH NPEACTABICHUE O PA3BUTHH KM3HU Ha 3eMIIE.

JInuHOCTHBIE: YMETh 0OBACHATH HEOOXOAUMOCTh 3HAHUM O PA3BUTHH KHU3HH U1 TOHUMaHUS
€MHCTBA CTPOEHUS U (PYHKIIMOHUPOBAHUS OPraHMYECKOro MUpa

MeranpeamerHbie:
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Pezynamuenule: TOHUMATBIIEPCIIEKTUBBI JalibHEHIeH yueOHO# paboThl, ONpeAeasIThIETH U
3aJ]a4l YCBOCHHUS HOBBIX 3HAaHUHI

Ilo3nasamenvHble :ONMUCHIBATH, CPABHUBATH, KIIACCH(PHUIIMPOBATHIIPUPOIHBIEC U COIIATIHHBIC
00BEKTHI HA OCHOBEMX BHELIHUX MPU3HAKOB (M3BECTHBIX XapaKTEPHBIX CBOMCTB)
Kommynuxamuenwie

OO6oramare UX ONbITKYJIbTYPHOTOOOIEHUSC OJHOKJIACCHUKAMH, B CEMbE, C IPYTMMH JIFOIbMU
68. AHTPOIIOTeHHOE BO3/IeHCTBIE Ha Onocdepy

AHTponoreHHoe BozjelicTere Ha ouochepy. Hoocdepa. [Ipupoansie pecypcso

OnpenensioT MOHATHS «aHTPOIIOTCHHOE BO3ACHCTBIE HA Ouochepy», «Hoochepa», «IIpUpOHbIE
pecypchl». XapakTepu3yroT YelloBeKa Kak OuoconuanbHoe cymecTBo. ONnuchiBaroT
HKOJIOTMUYECKYIO CUTYALUIO B CBOEH MECTHOCTH. Y CTAaHABIMBAIOT IPUUNHHO-CJIEICTBEHHBIE CBSI3U
MEX]Y AEATEIbHOCTBIO YeJIOBEKA U IKOJOTMUECKUMH KpU3UCaMU

IIpeamMeTHbIe: UMETH NPEICTaBICHUE 00 aHTPOIIOT€HHOM BO3/1eHCTBIH Ha Onocdepy. 3HaTh
IpUpOHbIE pecypchl. IMeTh mpeacTaBieHue o palnoHaIbHOM IPUPOIONOJIb30BaHUH. 3HATh 00
00IIeCTBE OHOPA30BOTO MOTPEOICHNUE.

JIn4HOCTHBIE: YMETh 00OBACHATh HEOOXO0AUMOCTh 3HAaHUH 00 aHTPOIIOT€HHOM BO3JEHCTBUU Ha
Oounocdepy /Ui TOHUMaHHS €AMHCTBA CTPOSHUS U (YHKIIMOHUPOBAHUSI OPTaHMUECKOTO MUPA.
YMeTh 00BICHATH HEOOXOJUMOCTb 3HAHUH O PAallMOHAIBHOM ITPUPOIOIIOIb30BaHUN IS
NOHMMAHHUS €JMHCTBA CTPOEHUS U PYHKIIMOHUPOBAHUS OPraHMYECKOro MUpA.
MeTtanpeameTrnsle. Kommynukamugnvie

ApryMeHTHpOBaTh CBOIO MO3ULINIO U KOOPAUHUPOBATH €€ C TO3ULUSAMH TAPTHEPOB B
COTPYAHHUYECTBE

Pecynamusnvle: YMeHue npeiBuIeTh BOSMOKHOCTH MOJIy4E€HUS KOHKPETHOTO pe3yJibTaTa Ipu
pELIeHUH 3aJjauu

Ilosnasamenvhvie:

YMeHue BIIeNnATh U 0000111eHHO (PUKCHPOBATh CYIIECTBEHHBIE IPU3HAKU OOBEKTOB C LIENIbIO
pelIeHNs KOHKPETHBIX 3a1a4 [lo3nasamenbHule : CAMOCTOATEIBHO CO3aBaTh aJITOPUTMbI
JESATEIBHOCTH

69. OCHOBBI palMOHATILHOTO MTPUPOAOIOIL30BAHUS

PanronansHoe npupoaonosiabs3oBanue. OOIIECTBO 0JHOPA30BOIo MOTPEOICHHS

OnpenensitoT NOHATUS «PAllMOHATILHOE TPUPOIONOIB30BAHUEY, «OOIIECTBO OAHOPA30BOTO
notpelieHus». XapakTepu3yoT COBPEMEHHOE YEI0BEYECTBO KaK «OOIIECTBO OTHOPA30BOIO
notpebseHus». O0CyKaat0T OCHOBHBIE IPUHLIUIIBI PAIIMOHATIBHOTO HCIOJB30BaHUS IPUPOIHBIX
pecypcoB

IIpenmeTHble: UMETH NpeACTaBICHUE 00 SKOJIOrHYECKUX pobiieMax. 3HaTh MPUPOIHbBIE
pecypcsl. IMeTs nipecTaBieHne 0 pallioHaIbHOM IIPUPOJIONI0NIb30BaHUH. 3HATh 00 0011ecTBe
OJIHOPA30BOr0 NOTpeOIIEHHE.

JIn4yHOCTHBIE: yMETh aHAIM3UPOBATh U OLIEHUBATH MIOCIIEACTBUS JEATEIBHOCTH YEIOBEKA Ha
ouochepy. YMeTh 00BICHATH HEOOXOIUMOCTh 3HAHUH O palliOHATHLHOM

IPUPOIONIOIB30BAHUH JJISl TOHUMAHUS €IMHCTBA CTPOCHUS U (PYHKIIMOHUPOBAHHSI OPTraHUYECKOTO
MUpa.

Mertanpenmernsblie. KommyHnuxamugHvle

ApryMeHTHpOBaTh CBOIO MO3ULIMIO U KOOPAUHUPOBATH €€ C TO3UIUSIMH MapTHEPOB B
COTpPYITHUYECTBE

Pecynamusnvle: ymeHnue npeaBueTb BO3MOXHOCTHU MOTYyUYEHUSI KOHKPETHOTO pe3ysbTaTa Ipu
pemenuu 3anauu [losnasamenvhvie:

yYMEHHE BBIACNATh U 0000IIEHHO (PMKCUPOBATh CYIIECTBEHHBIE TPU3HAKHA OOBEKTOB C LIETBIO
pelIeHus] KOHKPETHBIX 3a1a4 KommyHukamueHvle

Becty yCTHBIN M MMCBMEHHBIN TAATIOT

70.

VYpoxk — koHpepeHITHs: «AYKITMOH YKOJIOTHUESCKUX 3HAHUW.

47



VYpoxk-koH(pepeHus
BricTymarT ¢ coOOIEeHUs MU IO TEME.
[IpencraBisiroT pe3yabTaThl y4eOHO-HCCIIEI0BATENBCKON MPOCKTHOM JACSITEIBHOCTH.

IIpeaMeTHbIe: UMETH MPEICTaBICHUE KaK paboTaTh ¢ y4eOHHUKAMH U IPYTHUMHU CPEACTBAMHU
uHpopmauuu. JINYHOCTHBIE: YMETh OCMBICIIUTh MaTe€pUall, 0CO3HATh, BEIpaOOTATh CBOE
OTHOLIEHHE U CBOIO IMO3ULIMIO B OTHOUIEHUH CE0s1 U OKPY’KAIOLIUX JI0AEH, Pa3BUBAIOT [1aMSATh,
MBIILUIEHUH, YMEHHE KOHTPOJIMPOBATh CBOU ACHCTBHS, OCMBICIIUTh HAYYHOE BUJICHUE

Mupa. MeranpeaMeTHbIe:

Kommynuxamuenvie

ApryMeHTHpOBaTh CBOIO IMO3ULINIO U KOOPAUHUPOBATH €€ C TO3ULUSAMU TAPTHEPOB B
COTPYITHUYECTBE

Pecynamuenvle: yMeHue npeaBUICTh BO3MOXXHOCTH II0Jy4€HUSI KOHKPETHOI'O PE3yIbTaTa IIPU
pemieHuu 3anadn [losnasamenvhoie:

YMEHHUE BBIACTATH U 0000IIeHHO (PUKCUPOBATH CYIIECTBEHHBIC TIPU3HAKNA OOBEKTOB C LENBIO
pelleHus] KOHKPETHBIX 3a1a4 KommyHukxamueHwle

BecTu ycTHBIN M TMCBMEHHBIN AUAJIOT

HUroro70 ypoxos.
YYEBHO-TEMATUYECKHWH IUIAH
Ne HasBanwue TeMsr Komnue | KonudecTBo nabopaTopHbIX paboT, TEMbI
CTBO
4acoB
1 BBenenue 2
2

YPpoBHU Opranu3anuu

Paznea 1 . 55
“KMBOIl MPUPOABI

I'maBa 1 MonexysipHbIil ypOBEHb 10
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16

«PaccmaTpuBaHue KJIETOK PaCTCHUH U

I'maBa 2 Kiietounslit ypoBeHb
YKUBOTHBIX 10/ MUKPOCKOIIOM.»
Opranu3MeHHbIN 14 «BbIsABIEHUE U3MEHUYUBOCTH
I'naBa 3
YPOBEHb OpPraHU3MOB»
r 4 [TomynAmoHHO-BUIOBOM 3 «M3ydenune mopdonornyeckoro
JaBa
YPOBEHb KpUTEpHsI BUIA»
. 8
I'maBa5 | DKOCHCTEMHBII yPOBEHb
4
I'naBa 6 .
Buocdepnsiii ypoBeHb
Pasznen 2 11
IBoJIOI A
y
OcHoBbI yueHus 00
I'maBa 7 9BOJIIOLUU.
Bo3sHukHOBEHHE U 6 «M3ydyeHune najeoHTOIOrM4eCKUX
I'maBa 8 pa3BUTHE KU3HU Ha JI0Ka3aTeJIbCTB IBOJIIOLIMU. »
3emue. [loBTopenue
Hroro: 70 4
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