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PaGouast mporpamma 1mo OMOJIOTHHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa30BaHUs COCTAaBIIEHA Ha OCHOBE
TpeOoBanuii K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHONM MPOTpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHusl, IpeACTaBICHHBIX B DenepatbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE OCHOBHOTO
obrrero oopazoBaHus, a Takxke [I[puMepHON IPOrpaMMbl BOCTIUTAHHSI.

INOACHUTEJIBHAS 3AIINCKA

Jannas mporpamMMa mo OHOJOTMH OCHOBHOTO o0ImIero oOpa3oBaHusl pa3paboTaHa B COOTBETCTBUH C
TpeOoBaHUAMH 00HOBIEHHOTO DeepatbHOTO TOCYJAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO
obmero obpazoBanusa (PI'OC OOO) u ¢ yuérom [IpumepHOil OCHOBHOW 00pa30BaTEIBHONU MPOTPAMMBbI
ocHoBHoOro o6rmiero oopazosanus (ITOOIT OOO0).

[Iporpamma HampaBieHa Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOW TPAMOTHOCTH Y4YaIlUXCi U
OpraHnu3alrio U3yUCHUA OuoJIornu Ha HeﬂTeHBHOCTHOﬁ ocHose. B nmporpaMme yYUTBIBAOTCSA BO3MOKHOCTHU
npeameta B peanmmsanuu TpedoBannit @I'OC OOO K mIaHUpPyeMbIM, JIMYHOCTHBIM M METalpeIMETHBIM
pe3ysbTaTaM O00y4eHHs, a TaKKe peau3alus MEXIPEIMETHBIX CBA3EH €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
MPEeIMETOB HAa YPOBHE OCHOBHOTO 001Iero 00pa3oBaHMs.

B nporpamme onpeznesnstoTcsi OCHOBHBIE L€ U3Y4YEHUsI OMOJIOTUU Ha YPOBHE 5 KJIACCa OCHOBHOI'O OOLIETO

o0pa3oBaHmsl, IUIAHUPYEMbIC PE3yJbTaThl OCBOCHHS Kypca OHOJIOTHH: JHWYHOCTHBIE, METalpeIMETHEHIE,
MpeAMETHBIE.

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O IIPE/IMETA «bBHOJIOT USI»

VYuebHblil npenmer «buoaorus» pa3BUBaeT NPEICTaBICHUs O O3HABAEMOCTH KUBOW MPUPOIBI U METOAAX
e€ MOo3HaHMUs, OH TO3BOJIIET CPOPMHUPOBATH CUCTEMY HAYYHBIX 3HAHUN O KHMBBIX CUCTEMaX, YMEHUS UX
II0JTy4aTh, IPUCBAUBATh U IPUMEHSATD B )KU3HEHHBIX CUTYALMIX.

buonoruueckas nmoaAroroBka odoecrneyrBaeT MOHUMaHHe 00yYaroIMMHUCS HayUYHbIX TPUHIIUIIOB
YeJI0BEYECKOH IEATEIIBHOCTH B PUPOJIE, 3aKJIaBIBAET OCHOBBI HKOJIOTHUECKON KyJIbTYpBI, 310pOBOro odpasa
AKU3HU.

HEJIX U3YYEHUSA YYEBHOI'O TIPEJMETA «BUOJIOT'US»

LenssmMu n3yueHus OMOJIOTHH Ha YPOBHE OCHOBHOT'O OOIIETO OOpa30BaHUS SIBIISTIOTCS:

— (opmMupoBaHue CHCTEMBI 3HAaHUH O MPU3HAKAX U MPOIECCcaxX KU3HEACATETHHOCTH OMOIOTUYECKHUX
CHCTEM Pa3HOI'0 YPOBHsI OpraHU3ally;

— (opmupoBaHHE CUCTEMBI 3HAHHI 00 OCOOCHHOCTSX CTPOCHMSI, )KU3HEEATSILHOCTH OpraHu3Ma
YeJIOBEKA, YCIOBUSAX COXPAHEHUS €ro 3/10POBbS;

— (dopMupoBaHHE YMEHUH MPUMEHSITh METObI OMOIOTUIECKON HAYKH ISl U3YUCHHS] OMOTOTHUECKUX
CHCTEM, B TOM YHUCJIE U OPTaHU3Ma YEIIOBEKA;

— (opMuUpOBaHHE YMEHUI HCIIOIB30BaTh HH(GOPMAIIHIO O COBPEMEHHBIX TOCTH)KEHUSIX B 001aCTH
onooruu JJIA 00BsICHEHUS nmponeccoB u SIBJICHUU >KUBOU npupoabl U KU3HCACATCIbHOCTHU
COOCTBEHHOTO OpraHU3Ma;

— (opmMupoBaHuEe YMEHHI OOBSICHATH POJb OMOJOTHM B MPAKTUUECKOW NEATEIHLHOCTH JIIOJICH,
3HaUYE€HHUE OMOJIOTHYECKOTO Pa3HOOOpa3us JJIsi COXpaHEHUs1 Onocdepsl, MOCIEICTBUS NeITEIbHOCTH
4eloBeKa B IPUPO/IE;

— (dopMHpOBaHHE 3KOJOTHYECKON KYJIbTYPHI B IIEJIIX COXPAHEHUS COOCTBEHHOTO 3J0POBbSI M1 OXPAHbI
OKPYXKaroIIeH Cpedbl.

HocTtmkenue menen oobecreunBaeTcs pemeHueM crneayronmx 3AJAY:



—  TpuoOpeTeHre 3HaHWK OOYYaIONIMMHUCS O >KMBOH IPHPOJIE, 3aKOHOMEPHOCTSIX CTPOCHUS,
KHU3HENEATSILHOCTH B CPEI000pa3yoIIeii poii OpraHu3MOB; YeJIOBEKEe KaK OMOCOIMAIbHOM CYIIECTBE;
0 POJIM OMOJIOTUYECKON HAYKH B MPAKTHUECKON JESITeTbHOCTH JII0IEH;

— OBJIQZICHUE YMECHHUSMU MPOBOJUTH UCCIIEIOBAHHS C UCTIOIB30BAHUEM OHOJIOTHYECKOTO
o0opynoBaHus U HAOTIOJCHHUS 32 COCTOSTHUEM COOCTBEHHOTO OPTraHU3Ma;

— OCBOEHHE MPUEMOB pabOTHI ¢ OMOTOTHUECKOM HH(OpMAIIMEH, B TOM YHCIIE O COBPEMEHHBIX
JOCTHKEHUSIX B 00JIaCTH OMOJIOTHH, €€ aHAJIU3 U KPUTHYECKOE OLIEHUBAHUE;

— BOCIIUTaHHE OMOJIOTUYECKU U SKOJIOTHYECKH IPaMOTHOMN JIMYHOCTH, TOTOBOM K COXPaHEHHIO
COOCTBEHHOTO 3/I0POBbsI U OXPaHbl OKPY’KaIOIIEH CPEb.

MECTO YYEBHOI'O IIPE/IMETA «bBHOJIOT'US1» B YYHEBHOM IIJTAHE

B cootBercTBrn ¢ ®I'OC OOO Ouonorus sBIseTCS 0053aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
obmiero oopazoBanus. JlaHHas mporpaMMa IpeaycMaTpruBaeT u3ydeHne OMonoruu B 5 kiacce - 1 gac B
HeAeIo, Bcero - 34 vaca.



COIEPKAHUE YYEBHOI'O IIPEJIMETA
1. buojiornst — Hayka 0 XKHBOil mpupoae

[Tonsatne o xwusHu. [Ipu3HAKKM >KUBOro (KJIETOYHOE CTPOEHHUE, NMUTAHUE, AbIXaHUE, BbIAEICHHUE,
pocT u ap.).
OOBbeKThl KUBOM M HEXHUBOW NMPUPOABI, UX CpaBHEeHUE. JKuBasg M HEXHBas NpUpoJa — EIUHOE
LEJIoE.
buonorus — cucrema Hayk o0 ®HBOH npupoze. OCHOBHbIE pa3zenbl OHojaoruu (60TaHUKa, 300J10THS,
9KOJIOTHSI, IIMTOJIOTHS, aHaTomus, ¢usnonorus u ap.). [Ipodeccun, cBs3aHHble C Ouosorueil: Bpad,
BETEpUHAp, ICHXOJIOT, arpoHOM, >XMBOTHOBOA M Ap. (4—5). CBsi3p OHONOTMM C JPYT'MMH HayKaMu
(marematuka, reorpadus u 1Ap.). Ponb OHONOrMHM B TMO3HAHMM OKPYKAIOMIETO MHpAa M MPAKTHYECKOM
JEeSITeIbBHOCTH COBPEMEHHOT'O Y€JIOBEKa.

Kabuner Owuonoruu. IlpaBuna moBeaeHuss W pabOThl B KaOWHETE C OHMOJIOTHYECKUMU
npuOopaMu U HTHCTPYMEHTAMHU.

buonoruueckne TEpMUHBI, MOHATHUS, CUMBOJBIL. Mcrounumku Owonorumueckux 3HaHui. Ilomck
nH(pOpMaLIMU C UCTOIb30BAaHUEM PAa3IMYHBIX UCTOUYHUKOB (HAy4HOINOITYJIIpHAs JTUTepaTypa, CIpaBOYHHKH,
WHrepner).

2. Metoabl n3y4eHHs KUBOM NPHPOAbI

Hayunble MeTOABI H3ydeHHUs XHBOW MPHUPOJbI: HAONIOJIEHHE, SKCIIEPUMEHT, OIHUCAHUE, H3MEpEHHe,
KiaccupuKanus. YCTPOICTBO yBEIMUYUTENbHBIX MPHOOPOB: Jymbl M MHKpockoma. [IpaBuma paboTel ¢
YBEIIMYUTEIbHBIMHA IPUOOPAMH.

Meton onucanusi B Ouosioruu (HarjsiAHbIN, CIIOBECHBIN, cxemarudeckuil). Meron nm3MepeHus
(MHCTpYMEHTHI H3MepeHus). Meron KiacCU(pUKAUU OpPraHW3MOB, IPUMEHEHUE JABOWHBIX Ha3BaHUU
opranu3moB. HabmroieHue 1 5KCIepUMEHT Kak BEYIIHE METOIbI OMOJIOTHH.

Jlabopamopnuie u npakmuueckue pabomul
1. N3yuenue 1abopaTopHOTo 000pyA0BaHHS: TEPMOMETPHI, BECHI, Yalku [leTpu, mpoOupkw,
MeH3ypkHu. [IpaBuna paboTel ¢ 000pyIOBaHUEM B IIKOJIHLHOM KaOWHETE.
2. O3HaKOMJIEHHUE C YCTPOMCTBOM JIyIIbl, CBETOBOIO MUKPOCKOIIA, IPaBHiia pabOThl C HUMHU.
3. O3HaKOMJICHHE C PACTUTEILHBIMU M JKUBOTHBIMHU KJIETKaMU: TOMaTa U apOy3a (HaTypajabHbIE

npemnapatsl), UHQY30pHH Ty(PeabKu U THIPHI (TOTOBbIE MUKPOIIPEIapaThl) C MOMOIIBIO JYIbl U CBETOBOTO
MHUKpOCKOTIIA.

DKCKypcuu unu u0eoIKCKypcuu
OBnageHne MeTo1aMu U3y4YeHHUs KUBOUM MPUPOJII — HAOIIOIEHHEM U
HKCHIEPUMEHTOM.

3. OpranusMbl — TeJia JKUBOM MPUPOIBI
[Tonsitue 06 opranusme. JlosiepHbie U sIepHbIC
OpraHU3MBl.

Kietka u e€ otkpeitre. Kiierounoe crpoenue opranuzMos. L{uronorus — Hayka o kiertke. Kierka
—HauMCHbIIAA CAUHHILIA CTPOCHHUA U KU3HCACATCIIBHOCTH OPraHU3MOB. CTpOeHI/IC KIJICTKH 110
CBETOBBIM MUKPOCKOIIOM: KJIETOYHAs1 000JI0UKa, LIUTOIIa3Ma, SAPO.

OOHOKIIETOYHBIE I MHOTOKJIETOUHbIE OpraHu3Mbl. KileTkH, TKaHu, OpraHbl, CUCTEMBI OPIaHOB.

KuznenesTenbHOCTh OpraHu3MoB. OCOOEHHOCTH CTPOESHHUSI U MPOLIECCOB KU3HEIEATEIbHOCTH Y
pacTeHHii, )KUBOTHBIX, OaKTepUil U rpUOOB.



CBolicTBa OPraHU3MOB: ITUTAHUE, JIBIXaHUE, BBIJCIICHUE, IBIKEHUE, Pa3MHOKEHUE,
pasBUTHE, Pa3IPAKUMOCTbh, IPUCTIOCOOIEHHOCTh. OpraHu3M — eIMHOE LIETIOe.

PaznooOpa3ue opranu3mMoB U ux kiaccudukanus (TAaKCOHBI B OMOJIOTHH: IaPCTBA, TUIIBI (OTEINbI),
KJIACCBhI, OTPSABI (TIOPSIAKK), CEMEICTBA, POJIbI, BUIbL. bakTepuu u BUPYCHI Kak (pOpMbI )KU3HH. 3HAUCHUE
OakTepuil ¥ BUPYCOB B MPUPOJIC U B KU3HU YCIIOBEKA.

Jlabopamopnvie u npakmuueckue pabomul
1. 3y4yeHue KJIETOK KOKUILBI YEIIyH JIyKa MOJI JIyIIOi U MUKPOCKOIIOM (Ha IpUMepe
CaMOCTOSITENILHO MPUTOTOBIIEHHOTO MUKPOIIPENapara).

2. O3HaKOMJIEHUE C MIPUHIMIIAMUA CUCTEMATHKH OPTaHU3MOB.
3. HabGmroenue 3a moTpebieHneM BOJIbI pACTEHUEM.

4. Opranusmsl U cpea OOUTAHUS

[TonsiTue o cpene oburanusi. BoaHas, Ha3eMHOBO3AYIIHAS, TOYBEHHAS, BHYTPUOPTaHU3MEHHAsI Cpebl
obutanus. [IpeacraBurenu cpen oburanus. OcoOGeHHOCTH cpel oOuTaHust opraHnu3MoB. [Ipucnocobnenus
OpraHu3MoB K cpefie ooutanus. Ce30HHbIC U3MEHEHUS B )KU3HU OPTaHU3MOB.

Jlabopamophvie u npakmuueckue pabomul
BrrsiBrienune npucnocodaeHnit opraHu3MoB K cpejie 0OMTaHus (Ha KOHKPETHBIX puMepax).

DKCKypcuu unu 8UOe0IKCKypCuu
PacturenbHBIN ¥ )KUBOTHBIA MUP POIHOTO Kpasi (KpacBeACHHE).

5. Illpupoanbie coodecTBa

[TonsiTHE O IPUPOTHOM coobIIecTBE. B3auMocBsA3M OpraHn3MoOB B IPUPOJIHBIX coodecTBax. [Iumenbie
CBsI3U B cooOriecTBax. [IuieBsie 3BeHbs, LenH U ceTy nutanus. [IpousBoauTenu, motpedurenu u
pa3pymUTeId OPraHMYECKUX BEIIECTB B MPUPOIHBIX coodmecTBax. [Ipumepsl mpupoaHbIX coodmiecTB (Jiec,
pyJ1, 03€po U Ip.).

HckyccTBeHHbBIE COOOIIECTBA, X OTIMYUTENIbHbIE PU3HAKU OT MPUPOIHBIX co00IIecTB. [IpruunHbI
HEYCTONYHMBOCTH UCKYCCTBEHHBIX COO0IIECTB. POJIb HCKYCCTBEHHBIX COOOIIECTB B KU3HU YEJIOBEKA.

[Tpuponnbie 30HbI 3eMin, ux oourarenu. dnopa u ¢ayHa NPUPOAHBIX 30H. JlaHAmIAa(TH: TPUPOIHBIE U
KyJbTYpHBIE.

Jlabopamopnvie u npakmuueckue pabomul

N3yuenne ncKycCTBEHHBIX COOOIIECTB U MX OOMTaTeNel (Ha mpuMepe akBapuyma H Jip.).

DKCKypcuu unu 8U0e0IKCKypcuu
1. 3y4yenne npupoaHBIX cOOOIIECTB (Ha mpuMepe jeca, 03epa, pyaa, Jyra u ap.).

2. VI3ydeHne Ce30HHBIX SIBIICHUN B KU3HH MPUPOJIHBIX COOOIIECTB.

6. ’KuBasi npupoaa 1 4eJI0BeK

W3meHenus B IpUpOJIE B CBSI3U C PA3BUTHEM CEJICKOTO XO35MCTBA, IPOU3BOJICTBA U POCTOM YHCIEHHOCTH
HaceJieHUs. BinsiHue yenoBeka Ha *KHUBYIO IPUPOAY B X0J1€ UCTOpUH. [ 100aIbHbIE SKOJIOTHYECKHUE
po6eMbl. 3arpsi3HeHHEe BO31yIIHONW U BOJHOM 000104ek 3eMiIH, TOTepU MOYB, UX npenoTBpaieHue. [lytu
COXpaHEeHHUs1 OMOJIOTHYECKOro pazHooOpa3us. OxpaHsieMble TEPPUTOPUH (3aIIOBEAHNUKH, 3aKa3HUKH,
HalMOHAJIbHBIE TIAPKH, MaMATHUKH Npuposl). KpacHas kaura P®. Oco3HaHue )XU3HU KaK BEIUKOH
LEHHOCTH.

IIpakmuueckue pabomvi
[TpoBenenue akuuu o yoopke Mycopa B OimkaiieM jecy, napke, CKBepe WM Ha MPULIKOIbHON
TEePPUTOPHH.



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

OcBoenune yueOHOro npeamera «buonorusy Ha ypoBHE OCHOBHOIO 001IEro 00pa3oBaHUs JOIKHO
o0ecneunBaTh JOCTUKEHHUE CIAEAYIOUMX JMUHOCTHBIX, METANPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe 6ocnumanue:
— OTHOIIEHHE K OMOJIOTHH KaK K BaKHOM COCTaBIISIIOIIEH KyJIbTYpPbl, TOPJIOCTh 3a BKJIAJ POCCUICKUX U

COBETCKUX YUEHBIX B Pa3BUTHE MUPOBOW OMOJIOTUYECKOMN HAYKH.

Fpam’bancxoe eocnumanue.;
— T'OTOBHOCTB K KOHCTPYKTHBHOﬁ COBMECTHOH JIeITeILHOCTH IIPU BBIITOJIHCHUU HCCIICIOBaHUMN U

IMMPOCKTOB, CTPEMJICHUEC K B3AUMOIIOHUMAHHWIO 1 B3aMMOIIOMOIIH.

Jyxoeno-npascmeennoe 6ocnumanue:
— TOTOBHOCTb OLIEHUBAThH IIOBEJICHUE U ITOCTYIKHU C TO3ULUUA HPABCTBEHHBIX HOPM U HOPM
HKOJIOTUYECKOH KYJIbTYpHI;

— MNOHUMAaHHUC 3HAYNUMOCTU HPABCTBCHHOI'O ACIICKTA ACATCIbHOCTU YCJIIOBCKA B MCIUIIUHC U OHOJIOTHH.

Icmemuueckoe ocnumanue:

— MOHMMAaHUE PO OMOJIOTHUU B (POPMUPOBAHUU ICTETUYECKOM KYIbTYpPhl TUYHOCTH.

llemtocmu HAYYHO020 NRO3HAHUA:
— OpHUEHTAIHA Ha COBPEMCHHYIO CUCTEMY HAaYYHBIX Hp@}ICTaBJ'IeHI/Iﬁ 00 OCHOBHBIX OMOJIOTHUECKHX

3aKOHOMEPHOCTAX, B3aUMOCBS35X YEJIOBEKA C MPUPOJHON U COLUATIBHOM CpEeNIoN;

— TIOHUMaHHWE POJIK OMOJIOTHYECKOW HAyKH B (DOPMUPOBAHUH HAYYHOTO MUPOBO33PEHHUS;

— pa3BUTHE HAYYHOU JTFOO03HATENHHOCTH, MHTEpECa K OMOIOTHYECKON HayKe, HABBIKOB
HCCJIEIOBATEIbCKOM 1€ATEIbHOCTH.

Dopmuposanue Kyabmypol 300p06ba:
— OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 370POBBIO U YCTAaHOBKA HA 3JI0POBBIM 00pa3 kU3HU (310pOBOE
MUTaHUEe, COOTIOCHIE TUTUEHUIECKUX MTPABIII U HOPM, COATAHCUPOBAHHBIN PEXKUM 3aHITHIA U OT/IBIXA,
perynsipHas (pu3MYecKas aKTHBHOCTb )
— OCO3HaHHUE MOCEACTBUI U HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTpEOIEHUE alIKOTr0jIsl, HAPKOTHKOB,
KypeHue) U UHbIX (opm Bpeaa it PU3NIECKOro U ICUXUYECKOTO 3710POBbSI;
— co0mrofieHre nMpaBui 0€30MaCHOCTH, B TOM UMCJI€ HaBBIKUA O€30MaCHOTO TOBEICHUS B IPUPOTHOM
cpene;

— c(hopMHUPOBAHHOCTH HABBIKA PEIICKCUH, YIIPABICHUE COOCTBCHHBIM 3MOITMOHATLHBIM COCTOSTHUEM.

Tpyoosoe eocnumanue:
— AKTHBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a/1a4 (B paMKax CEMbM, IIKOJIbI, FOPOJa, Kpasi)
OMOJIOrMYECKOM M 3KOJIOTMYECKON HalpaBICHHOCTH, HHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO MPOQeCcCHid,
CBSI3aHHBIX ¢ OMOJIOTHEH.

Ixonozuueckoe socnumanue:

— OpHEHTAIMs Ha PUMEHEHUE OMOJIOTHUYECKUX 3HAHUH MPH PELICHUH 3a7a4d B 00JIACTH OKPY KaIoIIen



— OpHEHTAIMs HA IPUMECHEHUE OMOJIOTMUYECKUX 3HAHUM MPH PELICHUH 3a71a4 B 00JIACTH OKPY KaIOIIeH
cpebl;

— OCO3HaHHE HKOJIOTUYECKUX MPOOJIeM U MyTel UX PEIICHUS;

— TOTOBHOCTH K YYaCTHUIO B TPAKTHUECKON AESITETLHOCTH IKOJIOTUYECKON HAIIPaBICHHOCTH.
Aoanmayusa odyuarouie2oca K UIMEHAIUWUMCA YCA0BUAM COUUATbHOU U RPUPOOHOIL CPedbl:

— aJIeKBaTHAas OLICHKA U3MEHSIOIINXCS YCIOBHIA;

— MpPUHSTHE pellieHus (MHIMBUIYAJIbHOE, B TPYIIIE) B U3MEHSIOIMXCSl YCIOBUAX HA OCHOBAHUU
aHanu3a OMOJIOTUYECKO nHpopMaLnu;

— IUIAaHMpOBAaHME JICHCTBUI B HOBOM CUTYyallMl HA OCHOBAHWU 3HAHUN OMOJIOIMUYECKUX
3aKOHOMEPHOCTEH.
METAIIPEJIMETHBIE PE3YJIbTATBI
YHuBepcaabHbIe IO3HABATEIbHbIC 1efiCTBUSA
Baszoevie nocuueckue oeiicmeun:

— BBIABJIATH U XapPAKTCPHU30BATh CYIICCTBCHHBIC IIPU3HAKHU OHOJIOrMYECKUX 00BEKTOB (HBJ’IGHHﬁ);

— YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KIacCU(UKAIUN OUOJIOTHUECKUX O0BEKTOB (SIBIICHUIA,
MIPOIIECCOB), OCHOBAHUS JJI1 00OOIIECHUS U CPAaBHEHUSI, KPUTEPUHU TIPOBOJUMOTO aHAIH3a;

— ¢ y4€TOM IpeJI0KEHHON OMOJIOrNuecKOi 3a/Jaui BhISBIISATH 3aKOHOMEPHOCTH M POTUBOPEUUS B
paccMaTpuBaeMbIX (akTax U HaOJIOIEHUSX; IPeAIaraTh KpUTEPUN U1 BBISIBJICHHS 3aKOHOMEPHOCTEH U
[IPOTUBOPEYMNIA;

— BBIABJIATH Ne(OUIUTHI MH(OOPMAIINH, TAHHBIX, HEOOXOMMBIX ISl PEIICHUS TOCTABIICHHOW 3a]1a4H;

— BBIABIATH IPUUUHHO-CIICICTBEHHbIE CBSI3H NP N3y4YE€HUH OMOJIOTMUYECKUX SBICHUH U MIPOLIECCOB;
JlenaTh BBIBOJBI C MCIIOJIB30BAaHUEM JAETYKTUBHBIX U MHIYKTUBHBIX YMO3AKIOYEHUHN, YMO3aKIIOUYEHUN
10 aHAJIOTUH, (HOPMYITHUPOBATH THIIOTE3HI O B3aUMOCBSI3SIX;

— CaMOCTOSITEJIbHO BBIOMPATh CII0CcO0 penieHns yueOHoi 6nosornyeckoi 3aaaun (CpaBHUBATD
HECKOJIbKO BApUAHTOB PEIICHMsI, BRIOUPATh HAanOoJIee MOAXO/ISIINNA ¢ YIETOM CaMOCTOSITEIBHO
BbI/IEJICHHBIX KPUTEPUEB).

Ba3zoewvie uccneooeamenvckue oeiicmeus:

— HCIIOJIB30BaTh BOIIPOCHI KaK HCCJIeI0BAaTEIbCKUI HHCTPYMCHT IIO3HAHMU,

— (opMyIHpPOBATH BOMPOCHI, (PUKCUPYIOIINE PA3PhIB MEXKAY PEATHHBIM U KEIATCIbHBIM COCTOSTHHEM
CUTYyalluu, 00bEKTa, U CAMOCTOSTENILHO YCTaHABIUBATH HCKOMOE U JAaHHOE;

— (opmupoBaTh TUTIOTE3Y 00 UCTHHHOCTH COOCTBEHHBIX CYKJIEHUH, apryMEHTHPOBAThH CBOIO
IMO3UITUI0, MHCHHE,

— TIPOBOJHTH MO CAMOCTOSITEIFHO COCTABICHHOMY IIJIaHy HAOJI0/ICHHE, HECTIOXKHBIN OMOJIOTHYECKHUI
AKCIIEPUMEHT, HEOOJIBIIIOE MCCIICIOBAHNE TT0 YCTAHOBIECHUIO OCOOCHHOCTENH OMOJIOTMUECKOT0 00BhEKTa
(mporecca) U3ydeHHs, IPUIMHHO-CIICJCTBEHHBIX CBSI3€H U 3aBUCMOCTEH OMOJIOTUYECKUX 0OBEKTOB
MEXIy CO0Oi;

— OLEHHWBATh Ha MPUMEHUMOCTh B JJOCTOBEPHOCTh WH(OPMAIIHIO, TIOTYICHHYIO B X0JI¢ HAOIIOACHUS 1
JKCIIEPUMEHTA;



— CaMOCTOSITENILHO (hOPMYTHPOBATH 00OOIIEHHUS ¥ BHIBOIBI IO PE3yJIbTaTaM MPOBEAEHHOTO
Ha6J'HOI[eHI/I5[, 3KCHepI/IMCHTa, BJIAACTH I/IHCTPYMCHTaMI/I OILICHKHN HOCTOBepHOCTI/I HOJ'Iy‘-IeHHI)IX BBIBOJIOB
1 000O0IIIEHHI;

— IPOTrHO3UPOBATHE BO3MOXKHOC I[aJ'IBHefIHIee Pa3sBUTHC OMOJOrHYECKUX IIPOLECCOB U UX MOCICACTBUA
B aHAJIOTUYHBIX WJIN CXOOHBIX CUTYAllUAX, @ TAKKC BBIABUTATH ITPCAIIOJIIOKCHUA 00 ux pa3BUTUHN B
HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmayueri:

— MPUMEHSTH Pa3INyuHble METO/Ibl, HHCTPYMEHTBI U 3alIPOCHI IIPH MOUCKE U 0TOOpE OMOJIOTHYECKOM
MH(POPMALIMU WU TAHHBIX U3 UCTOUHUKOB C YUETOM MPEATI0OKEHHON yueOHOI OMoIornuecKon 3a1auy;

— BBIOMpATh, aHAJTU3UPOBAThH, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH OMOJIOTUYECKYIO
UH(POPMALIMIO PA3TUYHBIX BUIOB U (hOPM MpeEICTaBICHUS;

— HAaXOJHUTb CXOAHBIE apPIYMEHTHI (MIOATBEPKAAOIINE WIIM OMTPOBEPralollre OJHY U Ty K€ UCIO,
BEPCHIO) B PA3IMYHBIX HH(OPMALMOHHBIX HCTOUHUKAX;

— CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIBHYIO OPMY IpeicTaBiIeHHs MH(POPMALIUY U WILTIOCTPUPOBATD
pelaeMble 3a/1a4i HECIOKHBIMU CXEMaMH, TuarpaMMaMu, HHOU TpaduKoN U MX KOMOMHALIUSIMH;

— OLICHHUBATh HAIEKHOCTh OMOJIOTHYECKON MH(POPMALIUH 110 KPUTEPHUSIM, MTPEUIOKEHHBIM yUUTETIeM
WK cOPMYITMPOBAHHBIM CAMOCTOSITENBHO;

— 3allOMHUHATh U CUCTCMATU3UPOBATH 6I/IOJIOFI/I‘-ICCKYIO I/IH(I)OpMaI_[I/IIO.

YHuBepcajibHble KOMMYHHKATHBHbBIE 1eHCTBUS
Obwenue:

— BOCHPHUHUMATh U POPMYJIUPOBATH CYKICHMS, BHIPA’KaTh SIMOLUHU B MPOIIECCE BHIIIOJHEHUS
NPaKTUYECKUX U JTa0OpaTOPHBIX padoT;

— BbIpAXKAaTh ceOs (CBOIO TOYKY 3peHI/IH) B YCTHBIX U TIMCbMCHHBIX TCKCTAX;

— pacmo3HaBaTh HeBepOaIbHBIC CPENICTBA OOIICHUS, TOHUMATh 3HAYECHUE COIUAIBHBIX 3HAKOB, 3HATH U
pacrno3HaBaTh MPEANOCHIIKA KOHGIUKTHBIX CUTYallMi U CMATYaTh KOH(QIUKTBI, BECTH IIEPETOBOPHI;

— TIOHUMAaTh HAMEPEHHUs APYTUX, TPOSIBIISATh YBAKUTEIBHOE OTHOILIEHHE K COOECETHUKY U B
KOPPEKTHOU opme hopMyIHpOBaTH CBOM BO3PAKEHUS;

— B XOJI¢ IMajiora W/Wiv JUCKYCCUH 3aaBaTh BOIIPOCHI 110 CYIIECTBY 00CYkK1aeMOi OHOJIOTHYECKOM
TEMBbI U BBICKA3bIBaTh UJICH, HAIICJICHHBIC HA PEIICHHE OMOJOTHYECKON 3a/1auM U TOJIICpIKaAHUE
0J1arokenaTeIbHOCTH OOIICHUS,

— COTIOCTaBJISITh CBOU CYXKICHHS C CYKISHUSIMH JAPYTUX YYaCTHUKOB AHANOra, OOHApyKUBATh
pa3Iu4Me U CXOACTBO MO3UIIMI;

— MyOJMYHO NPEICTABIATh PE3YIbTAThI BHIMOIHEHHOTO OMOJIOTHYECKOTO OMBITA (IKCIIEPUMEHTA,
HCCJIEI0BAHMS, IPOEKTA);

— CaMOCTOATCIBbHO BLI6I/IpaTB (bopMaT BBICTYIIJICHUSA C y‘léTOM 3aa4 Npe3CHTalluu U 0oco0eHHOCTEH
AyJUTOPUHU U B COOTBETCTBUH C HUM COCTaBJIATH YCTHBIC U TMCbMEHHBIC TCKCTHI C UCITOJIb30BAHHUEM
HUIITIOCTPATUBHBIX MaTCPHUAJIOB.



Coemecmnasn deamenpvHocms (COmpyoHu4ecmeo):

— TIOHMMATh M UCTIOJIB30BATh MPEUMYIIIECTBA KOMAHAHOW U MHANBUAYAIBHOM pabOTHI P PELICHUH
KOHKPETHON OHOJIOTHYECKOit

— npo0ieMbl, 000CHOBBIBATH HEOOXOAMMOCTD ITPUMEHEHHS IPYMIIOBBIX (POPM B3auMOJCHCTBUS IPU
pEeLIeHUH TOCTaBIEHHON yueOHOM 3a1auu;

— IIPUHUMATb LECJIb COBMECTHOM ACATCIIbHOCTU, KOJIJICKTUBHO CTPOUTD HeﬁCTBHH o €€ JOCTHXKEHUIO:
pacnpeacisaTb poJjid, 10roBapuBaThC, OGCy)K)IaTB nponecc u pe3yjibTaTt COBMECTHOI pa6OTBI; YMCTb
0606].].[8.TB MHCHHA HECKOJIBKUX J'IIOI[Cﬁ, MPOABJIATH TOTOBHOCTh PYKOBOJAUTD, BBIIIOJHATE IIOPYYCHUA,
NOOYHHATHCA,

— IUIAHUPOBATH OPTaHU3ALMIO COBMECTHOM PabOThI, ONIPENENATh CBOKO POJIb (C yUETOM NpPEANOUTEeHHUM
¥ BO3MO)KHOCTEH BCEX YYaCTHHUKOB B3aMMOJACUCTBHS), pPACIPEACIATh 3a/1a4l MEXy WiICHAMU KOMaH/Ibl,
y4acTBOBAaTh B IPYHIOBBIX opMax paboTsl (00CyKIeHUs, 0OOMEH MHEHUSIMHU, MO3TOBBIE IITYPMBI U
UHbBIE);

— BBIIIOJIHATH CBOIO 4aCThb pa6OTI)I, AO0CTUIraTh KAYECTBCHHOI'O pe3yJjibTaTa 110 CBOEMY HAIIPABJIICHHUIO U
KOOPAUMHUPOBATH CBOU IIGI>’ICTBI/ISI C APYI'UMH YJICHAMU KOMAHIbI;

— OILICHHUBATh KAYECTBO CBOETO BKJIAJIa B OOIINNA MPOAYKT IO KPUTEPUSIM, CAMOCTOSATEIHEHO
c(hopMyITHPOBAaHHBIM YYACTHUKAMH B3aUMOJICHCTBUS; CPABHUBATH PE3YJIHTATHI C UCXOTHOM 3a7a4ei 1
BKJIAJ] KQXKJIOTO YIeHa KOMaH/IbI B TIOCTHKECHHE PE3YJIbTATOB, Pa3eiiiaTh c(hepy OTBETCTBEHHOCTH H
MIPOSIBJISITH TOTOBHOCTB K ITPEJAOCTABIEHUIO OTYETA IIEpET TPYIIION;

— OBJIaACTHb CHCTEMOH YHUBCPCAJIbHBIX KOMMYHUKATHBHBIX ﬂeﬁCTBHﬁ, KOTOpasa o0ecrnicynBaeT
C(l)OpMPIpOBaHHOCTI) COIMAJIbHBIX HABBIKOB 1 OMOIIMOHAJIBHOI'O HHTCJIJICKTA 06yqa10mnxcs1.

yHI/IBepcaﬂbeIe PEryjasiTUBHBLIC JeHCTBUA
Camoopzauu;*aumz:

— BBISBJIATH MPOOJIEMBI AJIs PEIICHUS B )KMU3HEHHBIX U YUEOHBIX CUTYAIUsIX, UCTIONb3YsI
OMoJIOrMYeCKre 3HAHUS,

— OPUEHTHPOBATHCS B PANIUYHBIX MOJAX0AAX MPUHATHUS PElIeHUH (MHIUBUAYaTbHOE, IPUHATHE
peleHNs B TpyIIe, IPUHATHE PEIICHUH IrpynIoil);

— CaMOCTOSITEJIbHO COCTAaBIATh aJITOPUTM pEIlIeHUs] 3a7auu (UM ero 4acTh), BIOUpATh CIIOCO0
pelieHus: yueOHON OHOIOrHuecKoH 3aaun ¢ Y4ETOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBATh NPEAJIAracMble BApUAHThI PELICHUI;

— COCTaBJIATH IUTAH JCHCTBUIH (TUIaH peann3aluy HAMEUYEHHOTO aITOPUTMA PEIICHHS),
KOPPEKTUPOBATH MPEATIOKEHHBIN aITOPUTM C YUETOM MOTYUYEHHS] HOBBIX OMOJIOTMYECKUX 3HaHUN 00
M3y4aeMOM OMOJIOTMYECKOM OOBEKTE;

— JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxonmpons (peghrexcus):
— BJIAJETh cCIoco0aMH CaMOKOHTPOJISl, CAMOMOTHBAILIUU M PEIICKCHUH,

— HaBaThb aJICKBATHYIO OICHKY CUTyalluU U NpCajiaraTh IjiaH et HN3MCHCHUA

— YUYWTBIBaTh KOHTEKCT U IPEABUAETH TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELIEHUH Y4eOHOM



OMOJOTUYECKOM 3a/1auH, aIaNTHPOBATh PEIICHUE K MEHSIOMINMCST 00CTOSTEIHCTBAM;

— OOBACHATH IPUYUHBI JOCTHKEHUS (HEAOCTHXKEHUS) PE3YIbTATOB JEATEIbHOCTH, JaBaTh OLEHKY
npruoOpeTEHHOMY OMBITY, YMETh HaXOAUTh MO3UTHUBHOE B MPOU3OIIEAIIEH CUTYalluH;

— BHOCHUTB KOPPCKTUBLI B ACATCIbHOCTE HAa OCHOBC HOBBIX O6CTO$IT€J'IBCTB, HU3MCHUBIIINXCS CHTyaL[HfI,

YCTaHOBJICHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;
— OLICHUBATh COOTBETCTBHE PE3yJIbTaTa LEU U YCIOBHUSIM.
Imouyuonanvhvlii uHmMeNIEKM:
— pasinYaTh, HA3bIBATh U YIPABISATH COOCTBEHHBIMU SMOIMSMH U SMOLUSIMH JIPYTHX;
— BBIABJIATH U aHAJIM3UPOBATH IMIPUYNHBL 3MOI_[I/H>'I;
— CTaBUTh ce0s HAa MECTO APYyroro 4€jioB€Ka, IOHMMATb MOTUBLI 1 HAMCPCHUSA APYTOTO,
— peryJaupoBaTh CIIOCO0 BBIPAKEHHUS IMOIIUH.
Ipunamue ceéa u opyzux:
— OCO3HAHHO OTHOCHUTBCS K JJPYrOMY YEJIOBEKY, €ro MHCHHUIO;
— MpH3HABaTh CBOE MPaABO HA OLIMOKY M TAaKOE K€ MPaBo JIPyroro;
— OTKpPBITOCTh ce0€ U APYTHUM;
— 0CO3HaBaTh HEBO3MOXHOCTh KOHTPOJIHMPOBATH BCE BOKPYT;

— OBJIJIETh CUCTEMOI YHUBEPCAJIbHBIX YUE€OHbBIX PETYJISITUBHBIX JEHCTBUI, KOTOpas obecrieunBaeT
(bopMHUPOBAaHKE CMBICTIOBBIX YCTAHOBOK JIMUYHOCTH (BHYTPEHHSS O3ULIMSI IMYHOCTH), U )KU3HEHHBIX
HaBBIKOB JINYHOCTH (YIIpaBJIeHUs COOON, CAMOIUCIMITIIMHBI, YCTOMYUBOTO MOBEICHHS).

HNPEAMETHBIE PE3YJIBTATbBI

— XapaKTepH30BaTh OMOJIOTHIO KaK HayKy O KHBOM IPHUPO/Ie; HAa3bIBaTh MIPU3HAKU KHUBOTO,
CPaBHUBATh OOBEKTHI KUBON M HEXKUBOU MPHPOIBI;

— TEpPEYNCIIATh UCTOYHUKN OMOJIOTUYECKUX 3HAHUH; XapaKTepPU30BaTh 3HAUCHHE OMOIOTUICCKIX
3HAHWUU JUTISI COBPEMEHHOTO YeJIOBeKa; MpodeCcCu, CBSI3aHHbIe ¢ Ononorueit (4—>5);

— MPUBOJUTH IPUMEPHI BKJIa1a poccuiickux (B ToM uncie B. Y. Bepnaackui, A. JI. YmkeBckuii) u
3apyOexHBIX (B TOM uncie Apucrorens, Teodpact, ['unmokpaT) yu€HbIX B pa3BUTHE OUOJIOTHH;

— HMCTBb NPCACTABJICHUEC O BaKHEHIINX OMOJOIMYECKHUX mnmponeccax U SABJICHUAX: IMTAHUC, ABIXaHUC,
TPAHCIIOPT BEIIECTB, PA3APaKNUMOCTh, POCT, paA3BUTUC, ABUIKCHUC, PA3MHOKCHUC,

— MPUMEHSATH OMOJIOTHYECKHE TEPMUHBI U TIOHATHUS (B TOM YHCJIE: )KUBBIE Tela, OMOIOTHs, IKOJIOT U,
[IUTOJIOTHSI, aHATOMHUS, PU3UOIOTHS, OMONOTHYECKasi CUCTEMAaTHKa, KJIeTKA, TKaHb, OPTaH, CUCTeMa
OpTraHoOB, OPTaHU3M, BUPYC, IBMKCHHUE, TUTaHUE, (DOTOCUHTE3, IbIXaHUE, BBIJCICHUE, Pa3IPaKUMOCTh,

POCT, pa3MHOXKCHHE, Pa3BUTHUE, CPEeIa OOUTaHUS, IPUPOTHOE COOOIIECTBO, HCKYCCTBEHHOE COOOIIIECTBO)

B COOTBETCTBHHM C ITOCTABJICHHOM 3aJ1adeii U B KOHTEKCTE;

— pa3nuuaTh MO0 BHENIHEMY BUIY (M300pakeHUsAM), CXeMaM U OMMCAHUSAM JOSACPHBIC U SCPHBIC
OpPTaHU3MBI; pa3INYHbIC OUOIOTHIECKHUE OOBEKTHI: PACTEHUS, ’KUBOTHBIX, TPUOBI, TUIITAHUKH,
OaxTepuu; IPUPOJAHBIC U UCKYCCTBEHHBIC COOOIIECTBA, B3AUMOCBSI3H OPTAaHIU3MOB B PUPOTHOM U



HCKYCCTBEHHOM COOOILIeCTBaX; MpeAcTaBuTenei Guopsl v payHbl IPUPOIHBIX 30H 3eMIIH; JaHAIADTHI
IIPUPOJIHBIE U KYJIbTYPHBIE;

— TPOBOJUTH ONKCAHHE OPraHu3Ma (pacTeHUs, )KUBOTHOTO) 10 33/1aHHOMY IIJIaHY; BBIACIATD
CYILIECTBEHHBIE IIPU3HAKU CTPOCHHUS U NMPOLECCOB KU3HEAECATEIbHOCTH OPIaHU3MOB, XapaKTEPU30BaTh
OpraHU3MBbI KaK TeJa )KMBOH MPHUPOJIbL, IEPEUNCIATE 0COOEHHOCTH PacTeHUH, KUBOTHBIX, TPHOOB,
JUIIAHUKOB, OAKTEpUI U BUPYCOB;

— pacKpbIBaTh MOHATHE O cpejie 00uTaHMs (BOJHON, HA3€MHO-BO3TYIIIHOM, TOYBEHHOI],
BHYTPHOPTaHU3MEHHOM ), YCIIOBHSIX CpE/Ibl OOMTaHMS;

— IHIPUBOAUTH ITPHUMEPHI, XapaKTCPU3YIOIIUC HpI/ICHOCOGHCHHOCTB OpraHu3MoOB K CpCIec 06I/ITaHI/I$I,
B3aUMOCBA3U OPTraHU3MOB B COOGIIICCTBaX;

— BBIICIIATh OTIIMYUTCIIBHBIC IIPU3HAKH NPUPOAHBIX U UCKYCCTBCHHBIX COO6H.[CCTB;

— apryMEeHTHPOBaTh OCHOBHBIE IIPAaBUJIA MTOBEJICHUS YeNIOBEKa B IPUPOJIE U OOBIICHATH 3HAUCHHE
MIPUPOJIOOXPAHHOM 1€ATEIBHOCTH Y€I0BEKa; AaHAJTU3UPOBATH INI00AJIBHBIE HIKOJIOTHYECKUE TIPOOIIEMBI;

— pacKpbIBaTh POJIb OMOJIOTUN B IPAKTUUYECKOH IEATEIHbHOCTH YeJIOBEKa;

— ACMOHCTPHPOBATh HAa KOHKPETHBIX IIPHUMEPAxX CBA3b 3HAHMI OMOJIOTHMHU CO 3HAHHUAMHU I10
MAaTCMaTUKEC, NPCAMCTOB 'yYMaHUTApHOT'O LIUKJIA, PA3JIMYHBIMU BHIaMH UCKYCCTBA,

— BBINIOJIHATH MPAKTUYECKHE PabOThI (MOMCK MHPOPMALIMHU C UCTIOIH30BAHUEM Pa3IMYHBIX
WCTOYHUKOB; ONMHMCAaHUE OPTaHMU3MA I10 33JaHHOMY IIJIaHy) U TabopaTopHbIe paboThl (padoTa ¢
MHUKPOCKOIIOM; 3HAKOMCTBO C Pa3IMYHBIMHU CIIOCOOAMHU U3MEPEHUS U CPABHEHUSI JKUBBIX OOBEKTOB);

— TMPUMEHSTHh METOJIbI Onosoruu (Ha0III0ICHHE, ONTMCaHne, KilacCu(uKaius, n3MepeHue,
HKCIIEPUMEHT): TIPOBOIUTE HAOIIOIEHUS 32 OPTraHU3MaMHU, OTIMCHIBATH OMOJIOTHYECKHUE OOBEKTHI,
MIPOIIECCHI U SIBJICHHUSI; BBIIIOJIHATH OMOJIOTHYECKHU PUCYHOK U U3MEPEHHE OMOJIOTHYEeCKIX O0BEKTOB;

— BIAAETh MpuéMaMu paboTHI C JIyTOW, CBETOBBIM U MIU(PPOBBIM MUKPOCKOIIAMH TIPH PACCMATPUBAHUU
OMOJOTrHYECKUX O0BHEKTOB;

— co0mroaTh IpaBuiIa 0€30MMacHOTO TPY/ia IMPHU paboTe ¢ y4eOHBIM U TJa00PAaTOPHBIM 000PYI0BAaHUEM,
XUMHUYECKOH TIOCYI0H B COOTBETCTBHH C MHCTPYKIIUSAMHU HAa YPOKE, BO BHEYPOUHOU JICATEIIHLHOCTH,

— HCIOJIB30BaTh NMPU BHINOJHEHUH YYEOHBIX 3aJJaHUM Hay4YHO-TIOMYISIPHYIO TUTEpATypy M0 OUOIOTHH,
CIpaBOYHbBIE MaTepuabl, pecypchl IHTEepHETA;

— CO34aBaTb MMCbMCHHLIC U YCTHBIC COO6H1€HI/I$[, Ir'paMOTHO HCIIOJIb3YyA MMOHATHHHBIN armapar
HN3ydacMoro pa3acia OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

Ne | HammeHnoBanue KoaunuecTBo yacon Jata Buabl gesiTeIbHOCTH Bujpl, DJIeKTPOHHbIE
/11| pasaeaoB U TeM BCEr0 | KOHTPOJIb | mpaKTHye | H3YUEHUs (hopMbI (undposbie)
NpoOrpaMMbI ALIE CKHe KOHTPOJIS o0pa3oBaTebH
padoThl | paboThI bI€ pecypcrl
1. | buosorusi — Hayka | 4 0 0 O3zHakoMiIeHHE ¢ 00beKTaMK u3ydeHus ouonoruu, eé | Ilncemennsiii | https://resh.edu.ru/
0 JKHBOW NpUpo/ie pasjienamu; IpUMEHEHHE GMONOTMYECKMX TepMHHOB | KOHTpOIb | subject/lesson/61/
U TIOHATHUIl: JKMBBIE Tena, OHOJOTHS, AKOJOTHUS,
[UTOJIOTHS, AHATOMHS, (U3UOJIOTHS U JIp.;
pPacKphITHE pONM  OHWOJOTMM B  TPAKTUYECKOM
JESATENLHOCTH  JIIOACH, 3HA4YeHHS  Pa3IUYHBIX
OpPraHW3MOB B JKWU3HH 4YeEJOBEKa; O0OCYXKICHHE
NPHU3HAKOB KUBOTO; CPaBHEHHE OOBEKTOB KUBOH U
HEXKHMBOW TPUPOJIBI; O3HAKOMIICHHE C TpaBHIAMH
paboThl ¢ OMOIOrMYECKMM OO0OpYZOBaHHEM B
kabuHete; O0O0OCHOBaHME WPaBUJ TIOBEACHHS B
TPUPOJIC.
2. | MeToab! uzyuenus | 6 0 2 OsHakoMJIeHHE ¢ MeToJaMu Ouonornueckoir Hayku: Tectuposanue | https://resh.edu.ru/
*KHBOM PUPOILI HaOII0/ICHHE, SKCHEPHMEHT, KJIacCH(pUKaLHs, subject/lesson/54/
U3MEpPEeHHEe W  ONKCBIBAHWE, O3HAKOMJICHHE

MpaBUiiaMH PabOTHI ¢ YBEIUYUTENbHBIMU PUOOpaMU;
IPOBEJCHUE  DJIEMEHTAPHBIX  HKCIIEPUMEHTOB Y
HaOMIOJICHUN Ha IpUMepax pacTeHuil (relmoTponu3M
U TEOTPONHM3M) M  OJHOKIETOYHBIX JKUBOTHBIX
(poToTakcuC W XEMOTAKCHC) W JIp. C OIMCAaHHUEM
uened, BBIIBMKCHUEM THUIOTE3 (MPEInoI0XKEHHN),
MOJy4YeHUss  HOBBIX  (DAKTOB,  OMHCAaHHE W
UHTEpIIpeTallis JaHHBIX C LEJNbl0 O00OCHOBaHMS]
BBIBOJIOB




Opranusmsl — TeJ1a
sKMBOY NPHUPOABI

Ormpeznenenne 1no BHENIHEMY BUAY (M300paXKeHHsM),
CXeMaM U OIHCaHHE JOAJCPHBIX U SJIEPHBIX
OpPraHM3MOB; YCTAHOBJICHHE B3aUMOCBS3EH MEXKITY
OCOOEHHOCTSIMU CTPOECHUS M (YHKIMAMH KIETOK U
TKaHeil, OpraHoB M  CHCTEM  OpIaHOB;
apryMEHTHPOBaHHE JIOBOJIOB O KJIETKE KaK €IUHUIIE
CTPOEHHMS U IKU3HEIEATEIIbHOCTH OpPraHU3MOB;
BBIBJIICHHE  CYLIIHOCTM  JKH3HEHHO  BaXHBIX
IPOLIECCOB Yy OPTraHU3MOB pa3HbIX LAPCTB: IMHUTAHUE,
IbIXaHUe, BBIIENCHUE, UX CPaBHEHHE; 00OCHOBAHHE
pOJNM pa3apa)kuMOCTH KIIETOK; CPaBHEHUE CBOWCTB
OpPraHM3MOB: JBIKCHUS, Pa3MHOXKEHHS, Pa3BUTHS;
AHanu3  OpuUYMH  pa3HOOOpasus  OpPraHHU3MOB;
KIaccu(ULUUMpPOBaHUE  OPraHU3MOB;  BBISBICHUE
CYILIECTBEHHBIX IPU3HAKOB BHPYCOB: I1apa3UTHU3M,
OouibIas PEnpoaAyKTUBHAs CIIOCOOHOCTB,
U3MEHYMBOCTb;  HCCIEAOBAaHWE U  CpaBHEHUE
PACTUTEIbHBIX, )KUBOTHBIX KJIETOK U TKaHei

TectupoBanue

https://resh.edu.ru/
subject/5/

Opranusmsl u cpeaa
oouTanug

PackppiTHE CYIIHOCTH TEPMHHOB: Cpela >KU3HH,
(dakTopel  Cpembl;  BBIABICHHE  CYIIECTBEHHBIX
NPU3HAKOB Cpell OOWTaHWS: BOJHOM, HA3EMHO-
BO3IyILLIHOM, MIOYBEHHOIA, OpPraHU3MEHHOU;
YCTaHOBJICHHE B3aMMOCBSI3ei MEXTY
pacmpocTpaHEeHHEM OpraHU3MOB B Ppa3HBIX Cpefax
OOWTaHWsST U MOPUCTIIOCOOTICHHOCTBIO K  HHM;
OOBSCHEHHE TMOSIBICHUSI TMPHUCIOCOONIEHUH K Cpene
oburanus: oOrekaemas Qopma Tena, HATMYME YEUTyH
Y TUTAaBHUKOB Y PBIO, KPEIKUI KPIOYKOBUIHBIN KITIOB U
OCTpbI€, 3aTHYThIe KOTTH Y XHUIIHBIX NTHUIl U Jp.;
CpaBHEHHE BHEIIHETO BHJAa OpPraHW3MOB  Ha
HATYpaJIbHBIX OOBEKTAaX, IO TaONUIaM, CXeMaM,
OTMMCAHUSAM

TectupoBanue

https://resh.edu.ru/
subject/5/5/




5. | Ilpupoausbie
coo0ImecTBa

PackpsITHE CyIIHOCTH TEPMHUHOB: IPUPOJHOE U
HCKYCCTBEHHOE COOOILECTBO, LIENH U CETH MTUTAHNUS;
aHaJIM3 IPYI OPraHU3MOB B IIPUPOJHBIX
cooOlImecTBax: MPOU3BOJUTENH, TOTPEOUTENH,
pa3pyLIATEIN OPTaHUYECKUX BELECTB; BBIBICHUE
CYILECTBEHHBIX IIPHU3HAKOB IIPHUPOAHBIX COOOLIECTB
OpraHu3MoB (Jiec, IPyA, 03epo U T. A.); GHAIN3
UCKYCCTBEHHOT'O U IIPUPOTHOTO COOOILIECTB,
BBISIBJIICHUE UX OTJINYUTEIBHBIX IPU3HAKOB;
UCCIIEI0BaHKE KU3HU OPTraHU3MOB I10 CE30HAM,
3aBUCUMOCTb CE€30HHBIX SIBJICHUH OT (hakTopoB
HEKMBOH IPUPOJIBI

TectupoBanue

https://resh.edu.ru/
subject/lesson/1064/

6. | ’Kusasi npupoaa u
YyeJl0BeK

AHanu3 W OICHHMBAaHHWE BIMSIHHAS XO3SHCTBEHHOH
JIeITEINFHOCTH moaei Ha IPUPOY;
apryMeHTUpPOBaHUE BBEICHUS paLMOHAIBHOIO
MIPUPOJIOTIONIL30BAHMST U TPUMEHEHHE O€30TXOIHBIX|
TEXHOJIOTUN (YTWJIM3alUsl OTXOJOB MPOU3BOJCTBA U
OBITOBOTO MYyCOpa); ONpeClCHHE POJU YelIOBEKa B
MPUPOJIC, 3aBUCUMOCTH €T0 3JI0pPOBbS OT COCTOSHUS
OKpYyXarouieu Cpelbl; 000CHOBaHME MpaBuI
MOBEJCHUS YEJIOBEKA B IIPUPOJIE

TectupoBanue

https://resh.edu.ru/
subject/5/5/

PesepBHOE Bpemst

OO0111e€ KOJIMYECTBO
4acoB IO MporpaMmme

33




IHOYPOYHOE IINTAHUPOBAHHUE

Ne |Tema ypoka KosmnuecTBo yacos Jlata Buasl, popmbl
n/n H3ydeHust KOHTPOJIf
BCEro | KOHTPOJ| MPaKTH
bHbIE yecKkue
padoThl | padoThI
1. | AncTpykTax no Th. 1 0 0 'Y cTHBII orpoc
buonorus — Hayka o KUBOI
pHUpoJIe.
2. |Kak paboTaroT B 1 0 0 TectupoBanue
nabopaTopuun. BxomaHou
KOHTPOJIb 3HAHUM
3. | Pa3zHooOpa3ue KuBOii 1 0 0 'Y cTHBIN orpoc
HpUPOIBL CamoorieHka ¢
MCTIOJIb30BaHUEM
" O11eHOYHOT 0
mcra"
4. | BUOJIOTHYECKUE TEPMUHBI, 1 0 0 'Y cTHBIN orpoc
TIOHSITHSI, CHMBOJIBI. CaMOOLICHKA C
MCIIOJTb30BAHUEM
"O1LIEHOYHOT'O
ucra"
5. | Meroas! u3ydcHHs 1 0 0 'Y cTHBIH orpoc
ononoruu
6. | VYcrpoiictBo 1 0 1 [MpakTuueckas
YBEJTUYHUTEIbHBIX TIPUOOPOB: JTYTIBI pabora
u Mukpockorna.lIpaBuna paboTs ¢
YBEJIIMYUTEILHBIME IPUOOPAMH.
JIP Nel"PaccmatpuBanue
KJIETOYHOTO CTPOEHUS PACTEHUH C
TTOMOUIBIO
JTynbl"
7. | JIP Ne2 "YcTpoicTBO 1 0 1 [TpakTuueckas
MHUKPOCKOTIa U IPUEMBI paOOTHI C pabora
HUM"
8. | HabnrogeHue U SKCIIEpUMEHT Kak | 1 0 0 'Y cTHBIN ompoc

BCAYHIUC MCTOAbI Oouosoruu

CaMooIIeHKa ¢
MCIIOJIE30BAHHEM
"OLIEHOYHOT'O
imcTa"




VYeTHbII onpoc

9. |Merox onucanus (HarJIsIHbIH,

N . CaMool1ieHKa ¢
CJIOBECHBIH, CXeMaTU4ECKHil) U HCIIONB30BAHIEM
H3MCPCHUA (I/IHCTp}IMeHTLI "OLEHOYHOTO
u3MepeHusi) B GHOJIOrHH nucra

10. | MeTon knaccudukanum IInceMeHHBIH
OpraHU3MOB, IPUMEHEHUE KOHTPOJIb
IBOMHBIX Ha3BaHUM
OpraHU3MOB

11. [[onstue 06 opranusme. Kierka — Y CTHEIH 01POC

HaWMEHbINAs €IMHUIIA CTPOCHHSI Camoouenra c
KHBOTO {/'ICHOJ'IB?»OBaHI/ICM
O1eHOYHOTr O
ucTa"

12. | Ctpoenne KineTku. XuMHIeCKHi Y CTHBII Ompoc
COCTaB KJICTKH CaMOOIICHKA ¢

MCII0JIb30BAHUEM
"O1LIeHOYHOTO
mcra'

13. | JIP Ne3 "[IpuroroBieHue u [TpakTnaeckas
paccMaTpuBaHUE Mpernapara paboTa
KOJKHUIIBI YCTITyH JIyKa MO
MHKPOCKOIIOM"

14. | ITpomecch [TpakTuueckas
JKH3HEACATCIILHOCTH B pabora
kinetrke. JIP Ne4 "J[Bkenue
IUTOILIa3MEI B KJICTKAX
JucTa noaeu”

15. | ExuHCTBO XHBOTO. 'Y CTHBIN OIpoC
CpaBHEHHE CTPOEHHUS CamoorieHKa ¢
KIIETOK Pa3ITUYHBIX MCIIOJIL30BAHNCM
OPTaHH3MOB "OLEeHOoYHOro

imcTa"

16. | OqHOKIIETOUHBIE U Y CTHBII onpoc

MHOT'OKJICTOYHBICOPTaH
HU3MBbI

CamMooI1IeHKa ¢
MICIIOJIE30BAHHEM
"O11eHOYHOT O
imcTa"




17.

O060011IeHIE IO TEME
"Oprasu3Msl - Tena KUBON
npupobl"

I[TuceMeHHBIN
KOHTPOJIb

18. [[lonsatue o cpene oOUTaHUS. 'Y CTHBII OIIpoC
Bonanasi, Ha3eMHOBO3AYIIIHAS, CamoolIeHKa C
MCII0JIb30BAaHUEM
"OLeHOoYHOro
MMOYBCHHAs, ! "
cTa
BHYTPHOPTraHU3MEHHAs
19. | IIpencraBurenu pasnuyHbIX cpen Y CTHBII Ompoc
obutanus.OcoOEHHOCTH cpel
oOuTaHUS OPTaHNU3MOB
20. | TTpucmocobaeHus [TpakTHueckas
OpPraHMU3MOB K cpejie pabora
obutanus. JIP Ne5
"BrisiBiieHHE pUCIIOCOOIEeHUIT
OpraHU3MOB K cpejie oouTanus"
21. | Ce30HHBIC H3MCHEHHUS B 'Y cTHBII ompoc
KU3HU OPTaHHU3MOB
22. | O6001IeHHE 110 TEME [TrceMeHHBIH
"OpranusM u cpena KOHTPOJIb
oburanus"
THBIU OIT
23. | [lousiTHE O IPUPOIHOM ve OHpoc
5 B CamootieHKka ¢
coobmecTBe. B3anmocsizu ICIION30BAHNEM
OpPTraHU3MOB B IIPUPOIHBIX "OLEHOYHOTO
CO00IIIeECTBAX imucra"
4. | B3auMoCBs31 OpraHu3MoB B VeTHBIi onpoc
HPUPOIHBIX COOOIIECTBAX.
I CaMooI1IeHKa ¢
HIICBHIC CBASH B MCIIOTE30BAaHUEM
coo0mecTBax "OIEHOYHOTO
mcTa"
25. | UckycCTBEHHBIE 'Y CTHBII O1poc

cooO1ecTBa, ux
OTJIUYUTEITbHBIC TIPU3HAKH OT
MIPUPOTHBIX COOOIIECTB.




26. | Posb HCKYCCTBEHHBIX 1 ITpakTHueckas
COOOIIECTB B HKU3HU paboTa
yenoBeka. JIP Ne 6 "U3yuenue
HCKYCCTBEHHBIX COOOLIECTB U UX
oOurateneit"

27. | TlpupoaHbIe 30HBI 3€MITH, HX 1 'Y cTHBIN orpoc
obOuTaTenu

28. | JlanamadThl: NPUPOIHEIE U 1 Y CTHBIN ompoc
KyJIbTYPHBIC. CamMoolLieHKa ¢

MCIIOJIb30BaHUEM
"OLEeHOoYHOro
mucTa"

29. | O6006muIeHwMe 110 1 [MucpmMeHHbIH
teme "[Ipupoansie KOHTPOJIb
coobmecTtna"

30. | [Touemy ucue3ar0T PacCTCHUS U 1 'Y cTHBII orpoc
KHUBOTHBIE

31. | 3amoBeHUKH U 3aKa3HHUKU. 1 'Y cTHBIH ompoc
Kpachas kuura CamoorieHka ¢

MCIIOTE30BAaHUEM
"O11eHOYHOT 0
mucTa"

32. | Kak coXpaHHUTh pacTeHHs U 1 TectupoBanue
JKUBOTHBIX. ITOrOBBII
KOHTPOJIb 3HAHUH

33. | O6o01IeH e 110 TEME 2 'Y cTHBIIH onpoc
"XXusas npupona u
YeJnoBeK”

OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJBHOI'O TIPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

[Taceunuk B.B., Cymaroxun C.B., Kanunona I'.C. u npyrue; non penakiueii [laceunuka B.B. buonorus, 5
knacce/ AxumonepHoe obmiecTBo «M3natensctBo «IIpocBemieHuey;

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

Ypoku 6uonorun. 5S—6 Kiaccel: mocodue s yuuteneit odmeodpaszosar. yupexaeHuii / [B. B. Ilaceunnk, C.
B. Cymaroxwun, I'. C. Kaimmnosa, 3. I'. 'anontok |/mon pexa. B. B. Ilaceunnka; Poc. akan. Hayk, Poc. akazn.
obpazoBanusi, u3n-Bo «IIpoceemenue». — M.: [Ipocsemenue, 2017.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. https://foxford.ru/ - onnaiin-mkona ®oxchopa
2. https://ad.school.mosreg.ru/yaklass - SIxiacc - oOy4aromue 1 IpoOBEPOUHBIC MATSPUAITBI
3. https://resh.edu.ru/ - Poccuiickast 31eKTpOHHASI KO






TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
No KosmyecTBO yacos
. /;1 HanmeHoBaHuUe pa3/ieioB U TEM MPOTrPaMMBbI Beero KonTtposbHbie IIpakTnyeckune u DJIeKTPOHHbIE 00pa3oBaTe/IbHbIE PecypChl
padoThI JadopaTopHble padoThl
1 | Teopus CTpOCHHUS OPTaHUIECKUX COCAMHCHHIMA 3 www.heminsuru  —  «OCHOBBI  XUMHI»
YT1eBoI0poAbl M UX MPUPOIHBIE COSTMHEHHUS 13 1 1 (MuTepHET-y4eOHUK)
3 | Kucnopoacoaepxkamue OpraHUYEecKHUe 10 5 www.himi4ka.ru — 0OCHOBBI XMMHUH JUI YaHHUKOB
COEIMHEHNUS www.virtulab.net — BupTyansHas 1abopatopust
4 | AzoTcozepiKanie OpraHiuecKie COeINHEHHS 6 1 1 https://www.sites.google.com/site/himulacom/ -
5 | X¥MHus IOIUMEPOB 2 «XuMyJls»
PesepBHOE Bpems
OBLIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 34 2 4
11 KIIACC
Ne KonnuecTBo 4acoB
. /;1 HanmeHoBaHue pa3/1e10B U TeM NPOrpaMMbI Beero KoHTpoJibHbIE IpakTuyeckue u DJ1eKTPOHHbIE 00pa3oBaTeJbHbIE PecyPChI
padoThI JabopaTopHble padoThI
1 | Teopernueckne OcHOBBl xumuH. CTpoeHue 9 www.heminsuru  —  «OCHOBBl  XUMHN»
BEILECTBA (MuTepHET-y4eOHHK)
2 | X¥MMHYECKHE PEaKIUH 11 1 1 www.himidka.ru — OCHOBBI XUMUH ISl YAHHUKOB
3 | Heopranndeckas XuMus. www.virtulab.net — BupTyansHast 1abopaTopust
MeTasibl 1 HEMETAIUIBL U UX COCTMHECHUS 10 ! 2 https://www.sites.google.com/site/himulacom/ -
4 | Xumusl U )KU3Hb 4 «XuMyJIsa»
PesepBHOE Bpemsi
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



http://www.virtulab.net/
http://www.himi4ka.ru/
http://www.hemi.nsu.ru/
http://www.virtulab.net/
http://www.himi4ka.ru/
http://www.hemi.nsu.ru/

KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

(34 4, 1 ypok B Heziemio)

No No Jara npoBeneHus
- /;1 ypoka Tema ypoxa 1o 1o IIpumeuanus
B TEME wiany | dakry
Tema 1. Opranuyeckas xumus (3 4)
WNucrpyktaxk mno Tbh. IlpenMer opraHmdyeckol  XUMHH.
1 1 Opraanyeckue COCTMHCHHUS, ux pasHoobpazue u
KjaccupuKanus
Teopuss XUMHYECKOTO CTPOCHHUS OPraHMYECKUX COCAMHEHHM
2 2 A.M.byTtiepoga. YrnepomHbrit CKEJIeT. Pamukaer.
["omosiornueckuid psiji, TOMOJIOTH
3 3 CrpyKkTypHas H30MEpHs. Xumuueckue (OPMYJIbI U MOACITH
MOJIEKYJI B OpTaHUYECKOU XUMUH
Tema 2. Yriaesoaopoasl (13 u)
4 1 Anxansl. ['oMomorndeckwii psii, M30MEpHUS W HOMEHKIIATypa
aJIKaHOB
5 ) P Nel. UsroroeneHue Mojeneil MOJEKYN YrieBOAOPOIOB U
rajoreHonpoun3BoJiHbIX. MHCTpyKTax 1o Th
6 3 XUMHYECKHE CBOMCTBA U TNpUMEHEHHEe ankaHoB. [loHsTHe o
LUKJIOAJIKaHAX
7 4 ATKeHBL. BTHJEGH. CTtpoeHne  MOJIEKYJbI, MOJy4Y€HHUE,
XUMHYECKHE CBOHWCTBA, MPUMEHEHHE
3 5 HOI-‘IJHTI/IC o mnonumepax. llonmumepuszanus. IlonusTuineH, ero
CBONMCTBa U NPUMEHEHHUE
9 6 Ankanuensl. CTpoeHHE MOJIEKYJBI, MOJYYCHHE U XUMHYECKUE
cBolicTBa OyTananeHa-1,3 u u3onpeHa
10 7 Kayuyku. Pe3nna
1 ] ATKUHBL AHC"I;I/IJIGH. CtpoeHne MOJEKYJbl, IOJyYCHHUE,
XUMHUYECKUE CBOMCTBA, IPUMEHEHUE
12 9 ApeuHLI. benzon. CtpoeHre MOJIEKYIIbI, TOyIeHUE, XUMUIECKHE
CBOWCTBa, IPUMEHEHHE
IIpupongHble HMCTOYHMKHM YriaeBOXOPOAOB. IIpuponHsblii ras.
13 10 Hedts. CoctaB u mnepepaborka nepTH. Hedrenpomykrer.
ben3uH u noHsTHE 006 OKTAHOBOM YHCIIE
14 11 Yro11b, CIOCOOBI TEPEPaOOTKHU YTIIS
15 12 KonTpoabnas pa6ora 3a I cemecTp
16 13 l'enernueckass  CBA3bL  MEXIYy  OCHOBHBIMH  KJIACCAMHU
YTIIEBOIOPOJIOB
Tema 3. Kuciaopoacoaep:xaimue oprannyeckue coeaunenns (10 1)
OpuoaroMubie  crupThl. CocTaB HW  CTPOCHHE  MOJIEKYT,
17 1 MOJIyYCHHUE, XUMUYECKUE CBOMCTBA, IPUMEHEHUE. AJKOTOIU3M,
€T0 MMOCJIECTBHS U IPEAYIPEKICHIE
18 ) MHOroaToMHbIE  CHOUPTHL. ~ OTHIEHTIUKONb W TIHUICPHUH.
CBoiicTBa, MpUMEHEHHNE
19 3 @®enon. Crpoenne Monekynsl. [losydeHue, XuMH4eckue
CBOMCTBA, NpUMEHEHHE (DeHOIa
20 4 Ampnernnpl. CoctaB W crpoeHne Monekyn. llomydenne,
XMMHUYECKUE CBOMCTBA, NpUMeHEHUE. [IoHsATHE 0 KETOHAX
KapOonoBble kucmotel. CocTaB H  CTPOCHHE  MOJEKYIL
21 5 [lomyuenne KapOOHOBBIX KHCIOT, XHMHYECKHE CBOWCTBA,
npuMenenne. [IpeacTaBieHne o BRICIIMX KapOOHOBBIX KHUCIOTAX
2 6 P Ne2. UzyueHne cBOHCTB KapOOHOBBIX KHCJIOT Ha MpHUMEpe
yKcycHOH kucnotel. MHCcTpyKTaxk mo Th
23 7 Crnoxusie 3¢upsl. Ilomyderne CIOXHBIX I(QHPOB peakIuei

stepudmkanuy, npuMeHeHrne. JKWpBI  KaKk  CIIOXKHEIE




3¢upbIXVMHYECKUE CBONCTBA KUPOB, MPUMEHEeHUE. MbLia
YrneBonsl. Kitaccudukarmss ¥ 3Ha4eHHE yTiaeBOJOB. [roko3a
24 8 KaKk ajgbJACTUIOCIIHPT. XHWUMHYECKHE CBOMCTBA  TIIFOKO3BI,
PUMEHEHUE
25 9 Caxaposa. Kpaxman u nemmronosa
2 10 np Ne3.Pemienue SKCIEPUMEHTAIIbHBIX 3aj1a4 Ha
pacro3HaBaHMe opraHudeckux coeauHeHu. Muctpykrax no Th
Tema 4. A3oTcoaep:kaine oprannyeckue coequHenns (6 1)
27 1 Amunbl. CTpoeHHE MOJIEKYJI, CBOWCTBA, MPUMEHEHUE. AHUINH
28 5 AMIEHOKI/ICJ'IOTH. CocraB monekyn. llomyueHue, XuMHUecKue
CBOWCTBa, IPUMEHEHHE
29 3 Benku. Tlonydyenue OenkoB. CTPYKTYphl MOJICKYJ OCIKOB.
XMMHYECKHE CBOUCTBA.
30 4 ITP Ne4.KadecTBeHHBIE peakiuu Ha O0enku. MacTpykrax no Th
31 5 [onsiTre po a30TcoepIKaIe TeTepPOLNKINIECKIE
coeuHeHNs. A30THCThIe OCHOBaHMs. HyKkienHOBBIE KUCIIOTHI.
32 6 HToroBasi KOHTpoJILHasi padoTa
Tema 5. Xumus nojumepos (2 4)
33 1 [lonsiTre 00 MCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKHAX
34 5 TepmormacTuaHbIE U CTEepEOoperyJIsipHbIE MTOJTUMEPBI.
ITnactmaccsl. IleHomacTsl
11KJIACC
(34 4, 1 ypok B Heneno)
No No Jata npoBenenus
. /;1 ypoka Tema ypoxka o 1o IIpumeuanus
B TEME wiany | dakry
Tema 1. Teopernueckue ocHOBBI xumun. CTpoenne BeuecTna. (9 4)
1 1 Wnctpykraxk nmo Th. AtoM. Xumudeckuil smeMeHT. M3oTomsl.
IIpocThle U CIIOXKHBIE BEIIECTBA
AToMHBIE opbuTanu, s-, p-, d- u f-anmexrponsl. OcobeHHOCTH
2 2 pa3MelIeHUsT AJIEKTPOHOB IO OpOUTAIsAM B aTOMax MallblX H
OOJIBIINX MEPUOJIOB
DHepreTHdecKkre ypoBHH, MOAYpOBHHU. CBS3b MEPHOAMYECKOTO
3 3 3aKOHA W TIEPUOJUYECKON CHCTEMBI XHMHUYECKHUX 3JIEMEHTOB C
TEeOopuel CTPOEHUs] aTOMOB
4 4 OCOOECHHOCTH CTPOCHHUSI SHEPreTUUECKUX YpPOBHEH aTomMoB d-
JJIEMEHTOB
KopoTrkuit w [IWHHBIA BapwaHTBl TaOMUIBI XUMHYECKUX
aneMenToB.  [lomokxeHme B MEPUOAWYECKOW  CHCTEMeE
5 5 xuMuueckux  asnementoB  JI.WM. Menneneesa  BOJopona,
JMAHTAHOWJIOB, AaKTWHOWIIOB W HWCKYCCTBEHHO TIIONy9E€HHBIX
JJIEMEHTOB
BameHTHOCTP W BaJCHTHBIE  BO3MOXXHOCTH  aTOMOB.
6 6 [lepuoanueckoe M3MEHEHHE BAJIEHTHOCTH U Pa3MepOB aTOMOB.
[IpuuuHBl ¥ 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB AIIEMEHTOB
Y MX COCMHEHUH TI0 IepruoiaM M TpyIraM
7 7 XuMudeckast CBA3b. OJJEKTPOOTPULIATENBHOCTh. Bumpl u
MEXaHU3MBI 00pa30BaHUS XUMUYECKOM CBSI3U
[IpocTpaHCTBEHHOE CTpPOEHHE MOJEKYJl HEOPTaHHMYECKUX U
8 8 OpPTaHWYECKUX BEMIECTB. THIBl KPUCTAIUIMYECKUX PEMIETOK H
CBONCTBA BEIECTB
9 9 [IpuuuHBl MHOTOOOpA3Ms BEIIECTB: HW30MEpHUS, TOMOJIOTHS,
AJUIOTPOIHUS
Tema 2. Xumuueckue peakuuu (11 )
10 | 1 | Knaccudukanms XuMHYecKMX peaknuuid B HEOPraHWYECKOW H |




oprT: aHUYECKON XUMUN

CKOpOCTh peakIiiH, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (haKTOPOB.

11 2 .
3aKkoH IEHCTBYIONMUX MacC

12 3 Karanus u karanuszaropst
OO6patuMOCTh peakIii. XuMudeckoe paBHOBecre. CMerieHue

13 4 paBHOBecHsl MOA JACHCTBHEM pPa3NUuHBIX (akTopoB. [TpuHImN
Jle-IllaTennbe

14 5 Hucnepcusie cuctemsl. Kosmownmneie pacTBOpHL. 305M, TENU.
VcTuHHBIE pacTBOPHI

15 6 KonTpoabnas pabora 3a I cemecTp

16 7 CriocoObl  BBIpaXXCHUSI KOHIICGHTPAIIMKM PAacTBOPOB: MaccoBas
JTOJIsl PACTBOPEHHOTO BEIIECTBA, MOJSPHAs KOHIIEHTPAIHUS

17 3 IIP Nel.IlpuroroBieHue pacTBopa C 3aJaHHOM MOJISIPHOH
KoHleHTpanuen. Mucrpykrax no Th

18 9 DNEKTPOIMTHYECKAS AUCCOIMALMA. Peakiiuun HOHHOTO OOMEHa

19 10 Bonopoansrit mokasarens (pH) pactBopa

20 11 I'upponn3 opraHnYecKux U HEOPraHUYECKUX COCTUHEHUI

Tema 3. Heoprannueckast xumus (10 u)

21 1 MeTasuibl: criocoObI OMYYSHHSI METAIDIOB. DJIEKTPOITU3

2 ) Koppo3ust  meramnoB: BHABI KOPPO3WH, CIIOCOOBI 3aIIUTHI
METAJIOB OT KOPPO3HH

23 3 Mertanmis! A-rpynn

24 4 Meramnbl b-rpynn

25 5 CrmutaBbl. OKCHIBI ¥ THIPOKCUIBI METAIIIOB

2 6 IIP Ne2.PemieHne SKCOEpPUMEHTAJIbHBIX 3aJad IO TEMeE
«Metamns». MHCTpYyKTaxX o Th

27 7 [IpocTrie BemecTBa HEMETAIIBI

28 8 Kucnorasie okcuasl. Kucmopoacoaepsxamiiue KuciaoThl

29 9 IIP Ne3.PemeHne OSKCHEpUMEHTAIBHBIX 3amad 10  TEMeE
«Hemeramuney. MacTpykTax no Th

30 10 HTorosasi KOHTpoJILHasI padoTa

Tema 4. Xumus u Ku3ub (4 4)

HayuHnble MeTOIBI NO3HAHUS B XUMUHU. VICTOUHUKA XUMUYECKOU

31 1 nHpopMarn.MoIenupoBaHne  XMUMHYECKUX IPOLECCOB |
SIBJICHUM, XUMUUECKUI aHaJIU3 U CUHTE3

32 2 XuMus ¥ 310pOBhe. XUMHUSI B TIOBCETHEBHOMN JKU3HU
XuMUA W DHEPreTuka. XUMHS B CTPOUTEIBCTBE. XUMHS H

33 3 SKOJOTHUS. 3aluTa OKpY’Karomed Ccpeapl OT XUMHUYECKOTO
3arpsi3HEHUS

34 4 O6001arommii ypok




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

10 KJIACC: Xumusa. 10 xmacc :y4eOH. misi oOrieoOpa3oBar. opraHu3anuii : 0a30BbId ypOBEHB /
I'. E. Pynsutuc, ®@. I'. ®enpaman. — M.: [Ipoceemenue, 2014. — 224 c. : un

11 KJJACC: Xumus. 11 kmacc : yuyeOH. juia obmeoOpaszoBat. opranuzauuii / I. E. Pynsutuc,
@. I'. ®enbaman. — 3-e uzn. — M.: [Ipocsemenue, 2017. — 220 c. : un

METOAHYECKHUE MATEPHAJIBI IUISA YUYUTEJIA

10 KJIACC: T'apa H.H. Xumus: ypoku B 10 kmacce : y4yeOH. mocoOue st o0meoOpas3oBart.
opraam3anwmii / H. H. I'apa. — 2-e u3n., mepepa6. — M.: [IpocBemenue, 2015. — 112 c.

Muxkutiok A.J[. PaGouas terpams mo xumuu: 11 xmacc : k yueOnuky [. E. Pynsuruca,
®. I denpamana «Xumus. 11 kmacen. ®I'OC (x HOBoMy yueOHuMKY) / A. JI. Mukutiok. —
M.: UznarenscTBO «OK3amen», 2019. — 94 c. (Cepust «YueOHO-METOINUECKHI KOMILTIEKT))

11 KJIACC: I'apa H.H.Xumus: ypoku B11 kiacce : yue6H. mocobue /i yuuteneil oomeoopa3oBart.
opranuzanuii / H. H. I'apa. — M.: IIpocsemenue, 2009. — 93 c.

Muxkutiok A.JI. PabGouas tetpams mo xummm: 11 xmacc : k yuebnwmky [. E. Pymsurtuca,
®. I'. denpamana «Xumwus. 11 kmacey. @I'OC (k HOBomy yuebHuKy) / A. J. Muxutiok. —
M.: UznarenbctBO «OK3aMen», 2019. — 96 c. (Cepust «Y4eOHO-METOAMYESCKUN KOMITIIEKT) )

MATEPHUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
YYEBHOE OBOPYJIOBAHMUE: mylnbTUMEIUUHBINA IPOEKTOP.

OBOPYJIOBAHME JIJI1 TPOBEJEHUS JIABOPATOPHBIX, IMPAKTHYECKHX PABOT,
JEMOHCTPALIN:

1. MEpUuoaANICCKasa Ta6J'II/ILIa [[H MCH,Z[GJ'ICCBB., Ta6J'II/II_[a PaCTBOPUMOCTHU BCHICCTB, PAJ HAMPAKCHHOCTH
MCTAJJIOB,

2. BuneodparMeHThl U MPE3CHTAIIUH.



