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IHosicHuTEALHAA 3aNINCKA

[Iporpamma mo (¢u3MKe Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOXKEHUW U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTENbHON MpOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (enepaibHON padoyeit mporpaMmMbl BOCIIUTAHUS U
KOHIEMIIMU MpernofaBaHus yuyeOHoro npeamera «Dusukay, TOKaIbHBIMU aKTaMH
IIKOJIBI, C Y4Y€TOM peKoMeHaauud MwuHHuCTEepCcTBA MNpocBeleHuss Poccuiickoi
Oenepanuu «Peanuzanus 00pa3zoBaTENbHBIX MPOrPAMM E€CTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKOW  HampaBJIeHHOCTEW 10  (u3uke ¢  HUCHOJIb30BaAaHUEM
obopynoBaHus 1eHTpa « Touka pocTtay.

Copepxanue mporpamMmbl 10 (HU3UKE HAMpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3alHI0 H3yYEHHUS
(U3MKM Ha NEATebHOCTHOM OCHOBE. B mporpamme mno (usuke y4yuThIBarOTCA
BO3MOKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedboBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANpeAMETHBIM pe3yJibTaTaM 00yUYeHHs], a TaKKe
MEXIIPEIMETHbIE CBSI3W €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma 10 (QU3MKE YCTaHABIMBAET paclpeiesieHne y4eOHOro
MaTepualia 1o rojaM oOydeHus (IO KiaccaMm), TNpeajaraer MpUMEpPHYIO
MOCJIEIOBATEIbHOCTh ~M3YYEHHUS] TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHS
IPEIMETHOTO CO/IEP KAHUS U yUETEe BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[Iporpamma mo ¢Qusuke pazpaboTaHa ¢ IENbI0 OKAa3aHUS METOIUYECKOM
MOMOIIIH YYUTENIO B CO3/IaHUU pabouell mporpaMMBbl 10 y4eOHOMY MPEIMETY.

®du3nka ABIAETCA CUCTEMOOOPA3yIOIIMM Il  €CTECTBEHHOHAYYHBIX
y4eOHBIX IPEIMETOB, MMOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SIBJICHUM, H3y4yaeMbIX XUMHUEH, OuoJIOrMEed, acTpOHOMHEH U (PU3HUECKON
reorpaguei, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYI0 KApTUHY  MHpa,
MpeJ0oCTaBsieT HamboJiee SCHble O00pa3lbl MPUMEHEHHsS HAy4YHOrO METoja
MO3HAHUS, TO €CTh CI10c00a MONyYeHUs! JOCTOBEPHBIX 3HAHUM O MUDE.

Opna M3 riaaBHBIX 3a1a4y (U3MUECKOro 0O0pa30BaHUSI B CTPYKType OOIIEro
oOpa3oBaHUsS COCTOUT B (POPMUPOBAHUM €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpEca K HayKe y 00y4aromuxcs.

N3yuenue ¢usuku Ha yriayOln€HHOM ypOBHE TPEIOJaraeT  OBJAJCHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIUMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

Hay4YHO OOBSCHSTH SIBIICHUS,

OLICHUBATh U IOHUMATh OCOOEHHOCTH HAy4YHOI'O UCCIIEAOBaHMS;
MHTEPHPETUPOBATh JaHHBIE M MCIOJIb30BaTh HAy4YHbIE JOKA3aTeIbCTBA JUIS
MOJIYYEHUS BBIBOJIOB.

[lenn wusydeHuss (U3MKKM HAa YPOBHE OCHOBHOI'O OOIIEro 00Opa3oBaHUs
onpeJesieHbl B KOHLEMUMU MpernojiaBanust ydeOHoro mnpeamera «®Dusnka» B
oOpa3oBareibHBIX opraHusauusx Poccuiickoit ®enepanuu, peanu3yommx
OCHOBHBIE 00111€00pa30BaTeIbHbIE MTPOrPAMMBI.

[enun n3ydenust PU3MKM:



npuoOpeTeHne MHTEpeca M CTPEMJICHUS OOYyYaromMXCs K HAYYHOMY H3YYECHHIO
MIPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJIeé TMO3HaHUA U (OPMHUPOBAHUE
MCCJIEI0BATEIBCKOIO OTHOIIECHHSI K OKPYXAIOLUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa H3y4YEeHHsS OCHOB
CTpOEHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUE TPEACTaBICHUH O PoOau (U3MKU I Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPECTaBICHUN O BO3MOXHBIX cepax Oyayiiend MnpodecCuoHaTbHON
JeSITENbHOCTH, CBSI3aHHOM C (PU3MKOM, MOJArOTOBKA K JajibHEWIIeMy OOy4YeHHIO B
HTOM HAIMPABIICHUU.

JlocTH)KeHHEe 3TUX Iiesiel MporpaMMbl Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMsI 00ECTIEYNBACTCS PELICHUEM CISAYIOLINX 3a1a4:

npuoOpeTeHNe 3HAHMW O JMCKPETHOM CTPOEHUHU BEIIECTBA, O MEXaHHUYECKHX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHUSIX;

MpUOOPETEHUE YMEHUW OINUCHIBATh W OOBICHATH (DU3UYECKUE SIBICHUS C
MCII0JIb30BAaHUEM TOJIyYEHHBIX 3HAHUI;

OCBOCHHME METOJIOB PELIEHUsI MPOCTEUIIUX PACUETHBIX 3aJlay C MCHOJIb30BAHHEM
(bu3HYECKUX MOJIENEeH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;
pa3BUTHE YMEHMM HAOIIOJATh MPUPOJHBIC SBJICHHUS U BBINOJHATH OIBITHI,
nabopaTopHble pabOThl U SKCIEPUMEHTAIBHBIE UCCIEAOBAHUS C UCIIOJIb30BAHUEM
U3MEpPUTEIbHBIX TPUOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ uH(poOpMalmen GU3NIECKOro CoAepKaHus, BKIIIOYas
MHPOPMALIMI0O O COBPEMEHHBIX JOCTHKEHUSAX (U3UKH, aHAIU3 U KPUTHUUYECKOE
OIICHHBaHUE MH(HOPMAIIHH;

3HaKOMCTBO cO cdepamu MpodhecCHOHANBbHON NEATEIbHOCTH, CBS3aHHBIMH C
¢u3MKON, U COBPEMEHHBIMU TEXHOJOTUSMHU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(U3HYECKON HAyKH.

OO11ee Yncao 4acoB, pEKOMEHIOBAaHHBIX ISl M3yUYeHUs! (PU3MKH Ha Oa30BOM
ypoBHe B 8 kJacce, — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraemslii B mporpamme no (pu3uke nepevyeHb Jad0opaTOPHbIX padboT U
OTBITOB SIBJISIETCS PEKOMEIOBATENIbHBIM, YUUTENb JI€JIa€T BHIOOP MpU MPOBEACHUU
7a0b0paTOpHBIX PabOT M OMNBITOB C YYETOM HWHAMBUIYAIbHBIX OCOOCHHOCTEH
oOy4Jaronmxcs, CUCcKa AKCIEPUMEHTAIbHBIX 3a/IaHUi, MPEeJIaraeMbIX B paMKax
OCHOBHOT'0 FOCYAapCTBEHHOTI'0 3K3aMeHa Mo (U3HKe.



[lenTpsl 00pa3oBaHUS E€CTECTBEHHO-HAYYHOW HAmMpaBIeHHOCTH «Todka pocray
co3gaHbl € UENbI0 Pa3BUTHA Yy OOy4YaIOIIMXCA  €CTECTBEHHO-HAyYHOM,
MaTeMaTH4eCKOi, HHPOPMAIIMOHHON TpaMOTHOCTH, (DOPMHUPOBAHUS KPUTHYECKOTO
Y KPEaTUBHOTI'O MBIIUICHHS, COBEPLIEHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOU
HaIPaBJIEHHOCTH, a TaKXKe JUIs MPAKTUYECKON OTpabOTKH yueOHOro Marepuania o
y4ueOHbIM npenMeTaM «Puznkay, « Xumus», «buonorus.

Heab u 3axaun

o Peanmuzanus ocHOBHBIX 00111€00pa30BaTENbHBIX NPOrPAMM MO YUE€OHBIM
OpelIMeTaM €CTECTBEHHO-HAy4YHOM HaMpaBiIeHHOCTH, B TOM YHCIE B
paMKax BHEYPOUHOU JIeATeTbHOCTH 00yYarOIINXCA.

o PazpaGotka u peanuzanusg  pPa3sHOYPOBHEBBIX  JOMOJIHUTEIbHBIX
o01reo0pazoBaTeIbHBIX porpaMmm €CTECTBEHHO-HAYYHOMN
HAIpaBJICHHOCTH, A TaKX€ MHBIX MpPOrpaMM, B TOM YHCIE B
KaHUKYJISIPHBIN TIEPUO/T.

o BoBieuenue yuammxcs U MeJarornyeckux paOOTHUKOB B MPOEKTHYIO
JEeSTENBHOCTb.

o Opranuzanus BHEY4YEOHOM [JEATEIBHOCTH B KAaHUKYJSPHBIA MEPHOJ,
pa3paboTka M  peanu3alus COOTBETCTBYIOIIMX  0Opa30BaTeNbHbIX
oporpaMM, B TOM  4YuCle  JJIs  Jlareped, OpraHu30BaHHBIX
00pa3oBaTeIbHBIMHU YUPEKIECHUIMH B KAHUKYJISIPHBINA TEPUO/I.

o [IloBbimieHHe  MPOQPECCHOHATIBHOIO  MacTepcTBa  MEJArOrH4ecKux
pabOTHUKOB IIEHTpa, PEAIU3YIOIIMX OCHOBHBIE U JIOMOJIHUTEIbHBIC
o01reoOpa3zoBaTeabHbIE MPOTPAMMBI.

e Co3manmme 1nentpa «Touka  pocra»  OpeanonaraeT  pa3BUTHE

o0Opa3oBaTeabHOM UHOPACTPYKTYPHI o011eo6pazoBaTenbHON
OpraHu3aliid, B TOM 4YHCIE€ OCHAIEHHe O00IIe00pa3oBaTEIbHON
OpraHU3aINHN:

o o00OpynOBaHUEM, CpEICTBAMHU OOyUEHHUS W BOCHHUTAHUA ISl U3yueHUus (B
TOM YHUCJE OHKCIEPUMEHTAJIbHOI0) MPEAMETOB, KypCOB, AUCIUIUIMH
(Momynel) eCTeCTBEHHO- HAay4YyHOW HANpaBICHHOCTU MPU peaIU3alUU
OCHOBHBIX  0OIIE00pa30BATENbHBIX MPOrPaMM M JIOMOJHHUTEIbHBIX
o0mieo0pa3oBaTeNbHbIX MpPOrpaMM, B TOM YHCIE IS PacCIIUpPEHUs
coJiepKaHus yueOHBIX TpeaMeToB «DPuznkay, « Xumus», «buosorus»;

* 000pynoOBaHUEM, CpeACTBAaMU OOYYEHHsS] M BOCIHUTAHUS IS peau3alvu
IporpamMm JOTIOJTHUTEIHHOTO o0OpazoBaHuUs €CTECTBEHHO-HAYYHOM
HaIIPaBJIECHHOCTEM;

KOMIIBIOTEPHBIM U MHBIM 000pYI0BaHHEM.

[IpodgunbHbIA ~ KOMIUIEKT  OOOpYJOBaHHUS ~ MOXET ObITh  BBIOpaH IS
0011e00pa3oBaTeIbHBIX OpPraHu3alnid, UMEIONIMX HAa MOMEHT CO3JaHMs LIEHTpa
«Touka pocta» HabOp cpencTB 00yUYEHUsI U BOCIUTAHMUS, TOKPHIBAIOIINI CBOUMHU
(yHKUHOHAIBHBIMM BO3MOKHOCTSIMU 0a30Bble MOTPEOHOCTH MpPU H3YUYECHHH
y4eOHBIX MpeaMeToB «Dusukay, « Xumusi» u «buosorusy.



MuHuMansHO HEOOXOAMMBbIE (DYHKIIMOHATBHBIE U TEXHHUYECKHE TPEOOBAHUS H
MUHUMAJIBHOE KOJUYECTBO OOOpY/IOBaHUS, IEPEUYEHb PACXOJIHBIX MaTEpUAJIOB,
cpencTB OOy4YeHMs] M BOCHUTAHUS /s OCHamleHus UeHTpoB «Touka pocray
ONpENENOTC PernoHaIbHBIM KOOPJAMHATOPOM C ydeToM [IpumepHoro nepedss
000pyI0BaHUs, PACXOJHBIX MAaTepuajoB, CPEeACTB OOYYEHHS] U BOCIMTAHMS IS
co3gaHusi W obOecriedeHHs (YHKIMOHUPOBAHUS  LEHTPOB  0Opa3oOBaHMUS
€CTECTBEHHO- HayYyHOU HampaBieHHOCTU «Touka poctay B 00111€00pa30BaTENbHbIX
OpraHu3alysX, PACIOJI0KEHHbBIX B CEJIbCKOM MECTHOCTH U MaJIbIX TOPOJaX.
[TpodunbHBIN KOMITIEKT 000pyAoBaHUs obecnieunBaeT 3PHEKTUBHOE JOCTHKCHUE
o0pa3oBaTeIbHBIX PE3yJIbTATOB OOYYAIOMIMMUCS IO MPOrpaMmaM eCTECTBEHHO-
HAyYHOW HANpaBIEHHOCTH, BO3MOXXHOCTh YIIyOJIEHHOTO H3yYEHUsS OT/AEIbHBIX
IpEeIMETOB, B TOM 4HcCIie Ui (pOpMHpPOBaHUS HM300pETaTENIbCKOI0, KPEaTUBHOTO,
KPUTUYECKOTO  MBIIUICHUS, pa3BUTHS  (DYHKIMOHAIBLHOM TPAMOTHOCTH
00yJarolmxcs, B TOM YUCJIe €CTECTBEHHO- HAYYHON U MaTeMaTHYECKOH.
DOKCHEpPUMEHT SIBISETCS MCTOYHUKOM 3HAHUW W KPUTEPHEM WX HCTUHHOCTH B
Hayke. KoHuenmus coBpeMeHHOro o0pa3oBaHusl MOJPa3yMEBAET, UTO B y4eOHOM
HKCIIEPUMEHTE  BEIAYIIY0  POJib  JOJDKEH  3aHATh  CaMOCTOSITEJIbHBIN
HCCIIEI0BATEIbCKUAN YYEHUYECKUIN JKCIIEpUMEHT. CoBpemeHHbIE
AKCIIEPUMEHTAJIbHBIE HMCCIEOBAaHUSA MO (PU3UKE YK€ TPYAHO MPEIACTaBUTH 0€3
UCIOJIb30BaHUSI HE TOJBKO aHAJOrOBBIX, HO U UU(DPPOBBIX H3MEPUTEIbHBIX
npubopoB. B ®denepanbHOM rocygapcTBEHHOM OO0pa3oBaTEIbHOM CTaHJApTe
(manee — ®I'OC) mponucaHo, YTO OJHUM U3 YHUBEPCATbHBIX YUEOHBIX NEHCTBUIM
(manee — YY), nproOpeTaemMbIX y4aluMucs, J0HKHO CTaTh yMEHUE
«TPOBEJICHUS OTBITOB, MPOCTHIX IKCIEPUMEHTAIBHBIX HCCICIOBAHUMN, MPIMBIX H
KOCBEHHBIX HW3MEPEHHUH C WCIOJb30BAHMEM aAHAJIOTOBBIX ©  IH(PPOBBIX
HU3MEPUTETHHBIX TPHOOPOBY.

Y4eOHpIid 3KCHepUMEHT 1o (u3MKe, TMPOBOJUMBIM Ha  TPATUIMOHHOM
obopynoBanuu (0e3 mpuMeHeHus! TU(PPOBBIX JabopaTopuil), HE MOXKET B MOJHOM
Mepe 00eceunTh PEeIICeHHE BCEX 00pa30BaTeNIbHBIX 33/1a4 B COBPEMEHHOM IIKOJIE.
CrnoxxuBIIasicsi CUTyalusi 00yclOBJI€Ha CYLIECTBOBAHUEM psifia MpoOIIeM:

e TpaJMIMOHHOE  IIKOJbHOE  OOOpYJOBaHME  M3-3a  OrPAHUYEHHUS
TEXHUYECKUX BO3MOXKHOCTEH HE TMO3BOJIAET MPOBOJUTH MHOTHE
KOJIMYECTBEHHbBIE UCCIICI0BAHMS;

e JUIMTEIILHOCTh TMPOBEACHUS (PU3MYECKUX HCCIEAOBAaHUM HE Bceraa
COrJIacyeTcs ¢ JUIMTEIbHOCTHIO YUEOHBIX 3aHSATH;

e BO3MOXHOCTb TPOBEIEHUS MHOTMX (PU3MUECKUX  HCCIIETOBaHUMN
OTPaHUYUBAETCS TPEOOBAHUAMHU TEXHUKH 0€30IIaCHOCTH U JIp.

[MudpoBas maboparopusi KapAMHAIBHBIM 00pa3oM W3MEHSET METOIUKY |
COJIEp)KaHUE  DKCIIEPUMEHTAIBHOM  NEATEIBHOCTH W IIOMOraeT  pElIMTh
BBIIIIETIEpEUnCIIeHHble  mpoOneMbl. lllupokuit cmekTp NHHPPOBBIX AaTYHKOB
MO3BOJISIET yYAIIMMCSl 3HAKOMUTBCS C MapaMeTpaMu (PU3HYECKOro IKCIEPUMEHTA
HE TOJbKO HA KAUYECTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHE. C MOMOUIBIO
uu(poBoit 1a0OPATOPUN MOKHO MPOBOJIUTD ITUTENbHBIA SKCIIEPUMEHT AK€ B
OTCYTCTBUU 3KcniepuMeHTatopa. [Ipu 3ToM u3MepsieMble JaHHbIE U Pe3yJIbTaThl UX

O6pa6OTKI/I 0To6pa>1<a10T051 HCIIOCPCIACTBCHHO HA 9KPAHC KOMIIBIOTCPA.
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B nportecce ¢popmMupoBaHusi SKCIEPUMEHTAIBHBIX YMEHHUN 10 (U3HKE YUaIIUiCs
YUHUTCSI PEJCTABIATH HHOOPMAITHIO 00 NCCIEAOBAHUH B YETHIPEX BUJIAX:

e B BepOaIbHOM: OMUCHIBATh SKCIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJIEIb
AKCHEpUMEHTa, (UKCUPOBATh BHUMAHHUE Ha U3MEPSEMBIX (PU3MUECKUX
BEJIMYMHAX, TEPMUHOJIOTUH;

e B TaOMWYHOM: 3aMOJHATH TaOMUIIBI JAHHBIX, JEXKAllMX B OCHOBE
MOCTPOCHHS TpauKOB (MPU 3TOM Y y4YAIIMXCS BO3HHUKAET MEPBUYHOE
peACTaBIeHUE O MacilTadax BEJIUYHH);

e B TpaduuecKkoM: CTpPOUTh TpadUKU 1O TaOIUYHBIM JIaHHBIM, YTO
MO3BOJISIET MEPEHTH K BBIABMKEHHUIO THUIIOTE3 O XapaKTepe 3aBUCUMOCTHU
MeXITy (U3MYECKUMHU BeIUYMHAMHM (IIPU D3TOM YUUTEIh TOKa3bIBaeT
IPEUMYIIECTBO B BHU3YaJIM3allMd 3aBUCUMOCTEN MEXIy BEIWYMHAMH,
HaAIJISIIHOCTh 1 MHOTOMEPHOCTb);

e B AHATUTUYECCKOM (B BHUJE MATEMAaTHYECKUX YPABHCHWIA): MPUBOIHTH
MaTeMaTU4YeCKOe ONHCAaHWE B3aWMOCBS3M  (PU3WYECKUX  BEITUYHH,
MareMaTu4eckoe 0000IeHHEe MOMTyYEHHBIX PE3YJIbTaTOB.

[Tepexoa Kk KaxaoMmy dTally NpeACTaBiICHUS UHPOPMAIUU 3aHUMAET JOCTATOYHO
OOJIBIIION MPOMEXKYTOK BpeMeHH. besycioBHo, B 7—9 Kjaccax 3TOT Mpolece
HEOOXOJIMM, HO B CTapIIMX Kjaccax 3TO BPeMs MOXHO ObLIO Obl OTBECTH Ha
pelmieHre OoJjiee BaXXHBIX 3a7a4. B 3ToM 1uiane uu@poBbie Ja0OpaTOpUU
MO3BOJISIIOT CYHIECTBEHHO SKOHOMHUTH BpEMs, KOTOPOE MOXHO NOTpPAaTUTh Ha
(dbopMHpOBaHUE HCCIEAOBATENLCKUX YMEHUN YyYalluxcs, BbIPOXKAIONIMXCS B
CICIYIOIINX NCHCTBUSX:

* ompeieNieHue IPOOIEMBI;

* IOCTAHOBKA HUCCIIEIOBATENIbCKOM 3a/1auu;

* IJTAHUPOBAHUE PEIICHUS 3a/1a4H;

* IOCTPOECHUE MOJICIIEH;

* BBIJIBUKEHUE TUIIOTES;

* SKCIIEPUMEHTAJIbHAS TPOBEPKA TMIIOTE3; * aHAIN3 JJAHHBIX YKCIIEPUMEHTOB WU
HaOJIIOJICHUM;

* popMyIMPOBAHUE BHIBOJIOB.
[Tocneqnue TOABI y ywaluxcss HAONIOJAETCS HU3Kas MOTUBAIUS HW3YUYEHUS
€CTECTBEHHO-HAYYHBIX JUCIUIUIMH M, KaK CJEACTBHE, TMaJIecHHe KauecTBa
obpazoBanusa. lludpoBoe yueOHOe 0OOpyAOBaHWE IMO3BOJSIET  Y4YaIllUMCS
O3HAKOMUTHCS C COBPEMEHHBIMM METOJAMHU HCCIICIOBAHUS, NMPUMEHIEMBIMH B
HayKe, a yYHUTENII0 — MPUMEHITh Ha MPAKTUKE COBPEMEHHBIEC MEJAarornyecKue
texHosornu. [loaToMy rnaBHOW cocTaBswomen kKomiuiekta «llIkonsHOrO
KBanTopuymay sBisiroTcst i poBbIe 1abOpaTOpUH.

HopmaruBHas 0a3a

o ®enepanbubiii 3akoH 0T 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6
obpazoBanuu B Poccuiickoit denepanniny (C U3M. U J0M., BCTYIl. B CUITY C
01.09.2020). — URL:

http://www.consultant.ru/document/cons doc LAW 140174
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(mata obpamenus: 28.09.2020).

[Tacnopt HanmoHanbHOTO TpoekTa «OOpa3oBaHue» (YTB. MPE3UTUYMOM
Cosera mnpu Ilpesunente PP 1o crparermyeckoMy pasBUTHIO U
HallMOHAIBHBIM MIPOEKTaM, IpOoTOKoJI OT 24.12.2018 Ne 16). — URL.:

http://www.consultant.ru/document/cons doc LAW 319308/
(mara ob6pamenus : 10.03.2021).

l'ocynmapcrBennas mnporpamma Poccuiickon @enepanuu «Pa3Butue
obpazoBanus» (y1B. [loctanoBnenuem I[IpasutensctBa PO ot 26.12.2017
Ne 1642 (pen. Ot 22.02.2021) «OO6 yTBepXIEHUU TOCYIapPCTBEHHOMN
nporpamMmmbl Poccuiickori ®enepanun  «Pa3zButue o0pa3oBaHUs). —
http://www.consultant.ru/document/cons _doc LAW _ 286474/cf742885¢e7
83e08d9387d7 364e34 26f87ec138f/ (nara obpamenus: 10.03.2021).
[Tpodeccuonanbupiit crangapt «llegaror (memaroruyeckas JesTEIHHOCTD
B JIOIIKOJILHOM, Ha4aJbHOM OOIIIEM, OCHOBHOM OOIIIEM, CPEIHEM OO0IIeM
oOpa3zoBaHuu), (Bocmurarenb, yuutenb)» (pea. or 16.06.2019) (Ilpuxkas
MuHucrepcTBa TpyAa U coranbHou 3amuThl PO ot 18 okta0ps 2013 r.
No 544n, ¢ n3MeHEeHUsIMU, BHECEHHBIMU NMPUKa30M MuHHCTEpPCTBA Tpyaa
u com3amuTthl PO ot 25.12.2014 Ne 11151 1 ot 5.08.2016 1. Ne 422H). —
URL.:

http://knmc.centerstart.
ru/sites/knmc.centerstart.ru/files/ps pedagog red 2016.pdf
(mara obpamenus: 10.03.2021).

[Ipodeccuonanbubiit ctanaapt «llegaror 1ONOIHUTEILHOTO OOpa30BaAHUSA
nered u B3pocawsix» (IIpuka3 MuHuctepcTBa Tpyla W COIUAIBHON
3amutel PO ot  05.05.2018 Ne 298" «OO0  yTBEpXAeHUU
npodheccuoHaTBLHOTO CTaHJ1apTa «IIemaror JOTIOJTHUTEIIBHOTO
oOpaszoBaHus JieTei u B3pocibix»). — URL:

https://profstandart.rosmintrud.ru/obshchiy-informatsionnyyblok
natsionalnyy-reestr-  professionalnykh-standartov/reestr-professionalnykh-
standartov/ index.php? ELEMENT [D=48583 (mara oOpallleHus:

10.03.2021).

denepanbHBIN TOCYIapCTBEHHBIN 00pa30BaTeIbHBIN CTaHIAPT OCHOBHOTO
obmiero oOpa3zoBaHus (yTB. NMpuKazoM MuHHCTepCcTBa OOpa3oBaHUS U
Hayku Poccuiickoit ®enepamuu ot 17.12.2010 Ne 1897) ( pen.
21.12.2020). — URL.: https://fgos.ru (nata oopamenus : 10.03.2021)
®denepanbHBI TOCYIAPCTBEHHBIN 00pa30BaTENbHBIA CTAaHIAPT CPETHETO
oOmiero oOpa3oBanus (yTB. HpHUKa3oM MUHHCTEpCTBa 0Opa3OBaHHS U
Hayku Poccuiickoit @enepanuu ot 17.05.2012 Ne 413) (pen. 11.12.2020).
— URL: https://fgos.ru (mata obpamenus : 10.03.2021).

Mertonuueckre pPEeKOMEHIAIMU IO CO3JaHUI0 W (HYHKIIMOHUPOBAHUIO
JNETCKUX TexHomnapkoB «KBaHTopuym» Ha 0aze 0011e00pa3oBaTeIbHBIX
opraHu3anuii (YTB. pacrmopshkeHHEeM MMHHCTEpCTBA IPOCBEIICHUS
Poccuiickoit @eneparuu ot 12.01.2021 Ne P-4). — URL: http://www.
consultant.ru/document/cons doc LAW 374695/

(mara obpamenus: 10.03.2021).
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Meronuueckre pEeKOMEHJAIMU 10 CO3JaHUI0 W (DYHKIIMOHUPOBAHUIO
LEHTPOB 1 poBOTO oOpa3oBaHUs «IT-xyo» (YTBEpKI€HBI
pacnopspkeHrneM MuHucTepeTrBa npocsenieHus: Poccuiickoint @enepannun
ot 12 guBaps 2021 r. Ne P-5). — URL:

http://www.consultant.ru/document/cons doc LAW 374572/
(mara obpamienusi: 10.03.2021).

Metoauyeckre peKOMEHAAIMU 10 CO3/IaHUI0 M (DYHKIIMOHUPOBAHHUIO B
o01reo0pa3oBaTeNbHbIX OpraHu3alusaX, pacloJIOKEHHBIX B CEIbCKOU
MECTHOCTH M MaJbIX TOpOJax, IEHTPOB OOpa3oBaHUs €CTECTBEHHO-
HAyYHOM W TEXHOJIOTMYECKOW HarpaBlieHHocTer («Touka pocray)
(YTBEpKIeHbI pacnopsKEHUEM MunucrepcTBa IIPOCBELLEHUS
Poccuiickoit @enepanuu ot 12 auBaps 2021 r. Ne P-6). — URL:

http://www.consultant.ru/document/cons doc LAW 374694/
(mara obpamenus: 10.03.2021).



Ilnanupyembie pe3y/ibTaThbl 0CBOeHUS (pu3nku (0a30Bblii YPOBEHb) HA
YPOBHE OCHOBHOT'0 00111er0 00pa30BaHusl.

N3ydenne ¢(u3uku Ha ypoOBHE OCHOBHOIO OOIET0 OO0pa3oBaHMs
HaIMpaBJICHO Ha JOCTUXKEHUE JUYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB.

B pesynbrare u3ydyeHuss (QU3MKKM Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus y oOydaromierocss OyayT chOpMUPOBAHBI CIEAYIOIIUE JIUYHOCHIHbLE
pe3yiibmamsl B 4aCTU:

RaAmMpUOMuU4ecKo20 60CHUMAaHUSL:

NPOSIBIICHUE HMHTEpeca K HCTOPUM W COBPEMEHHOMY COCTOSIHUIO POCCHICKOM

(bu3HYecKoil HayKH;

[IEHHOCTHOE OTHOIIICHUE K IOCTHXKCHHUSIM POCCUUCKUX YUEHBIX (DU3UKOB;
2pasicOanHcKo2o u 0YX08HO-HPABCEEHHO20 60CHUMANHUSL:

TOTOBHOCTh K AaKTUBHOMY YYacCTHIO B OOCYXJICHHHM OOIIECTBEHHO-3HAYUMBIX H

TUYECKUX TPOOJIEM, CBS3aHHBIX C MPAKTHYECKUM TMPUMEHEHUEM JIOCTHKCHUI

busuky;

OCO3HAHUE BaKHOCTU MOPAIHHOITHUECKUX MPUHIIUIIOB B ACSITEILHOCTH YUEHOTO;
9CMemu4ecKko20 60CNUMAaHUSL:

BOCIIPUATHE OCTETHUUYECKUX KayecTB (U3NUYECKOM HayKu: €€ TrapMOHUYHOTO

MOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

YEHHOCU HAYYHO20 NO3HAHUA!

OCO3HAHHME IIEHHOCTU (PU3MYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHMS
MHpPA, OCHOBBI Pa3BUTHUsI TEXHOJIOTUM, BaYKHENIIEN COCTABIISIOLIEH KYJIbTYPBI,
pa3BUTHE Hay4YHOW JFOOO3HATENBHOCTH, WHTEpeca K  HCCIEeI0BATEIbCKON
NEeSATEIbHOCTH;

Gopmuposarus Kyibmypuvl 300p06bsl U IMOYUOHALLHO2O0 OIA2ONOIYHUA:
OCO3HaHWE LEHHOCTH Oe3omacHOro oOpa3a KHU3HMU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXHOCTH MpaBWJl O€30MaCHOIO TIOBEACHMS Ha
TpaHCIOpPTE, Ha J0porax, C OJJIEKTPUYECKHMM U TEIJIOBBIM OOOpYJOBaHUEM B
JIOMAITHUX YCIOBUSIX;
c(hopMHUPOBAHHOCTh HaBbIKa pe(dIEKCUH, MPU3HAHUE CBOErO IpaBa Ha OIIUOKY U
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TAKOI'0 € IpaBa y Apyroro 4eaoBeKa;
mpyo0068020 60CNUMAHUAL:

AKTUBHOE YYacTHE€ B pEUICHWM NpaKTUYECKUX 3anad (B paMKax CEMbH,
o0pa30oBaTeIbHON  OpraHM3alid, HACEJIEHHOI0 IYHKTa, POJHOIO  Kpas)
TEXHOJIOTUYECKOW U COLMAJIbHOM HANpaBIEHHOCTH, TPEOYIOIIMX B TOM YHCIIE U
(bu3NYEeCKUX 3HAHUM;

MHTEpEC K MPAKTUYECKOMY M3yUEHHUIO Npodeccuid, CBI3aHHBIX ¢ (DU3UKOM;

9KON02UYECKO20 B0CNUMAHUS!
OpUEHTALUs HAa IPUMEHEHUE PU3NYECKUX 3HAHMUU I pelleHus 3ajad B 00jacTu
OKpYy’)KaoIlllel cpenbl, MJIAHUPOBAHUS IIOCTYIKOB M OLIEHKHM HMX BO3MOXKHBIX
MIOCJIEACTBUH JUIs1 OKPYIKAIOLLEH Cpebl;
OCO3HaHUE TJ00AIBHOIO XapakTepa OHKOJIOIMYECKUX TNpodieM U myTed ux
peLIeHHS;

adanmayuu K USMEHAIOWUMCA YCIO0BUAM COYUATbHOU U NPUPOOHOU CPeObl.
NOTPEOHOCTh BO B3aMMOJEHCTBUH INPU BBITOJIHEHUH HCCIEIOBAaHUN W MPOEKTOB
(U3HYECKON HAaNPaBIEHHOCTH, OTKPBITOCTb OMNBITY U 3HAHUSM JIPYTHUX;
MOBBIILICHUE YPOBHSI CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO ACSTEIbHOCTD;
NOTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHWM, B TOM uucie (HOPMYIUPOBATH
UJIeH, MOHATHS, TUIIOTE3bI O (PU3HUECKUX 00BEKTaX U SABJICHUSX;
OCO3HaHHWE J1e(PUIIMTOB COOCTBEHHBIX 3HAaHUU M KOMIIETEHTHOCTEH B 001acTu
(1)56371:97
IUTAaHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHNUHU HOBBIX (PU3UUECKUX 3HAHUH;
CTpPEMJICHHE AaHAJIU3UPOBATh M BBISABIATH B3aUMOCBS3M IPHUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

OLICHKAa CBOMX JEHCTBUN C YYETOM BIMSHUS Ha OKpYXalOLIyl Cpeny,
BO3MOJKHBIX TTI00AJTBHBIX MOCIEICTBUH.

B pesynbrare u3yueHuss (QU3MKA HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusg y oOyuarwmierocs OyayT cGOpMUPOBAHBI JMemanpeomenHole
pe3yibmamsl, BKIIOYAIONIME TO3HABATEIbHBIE  YHUBEpPCAJbHbIE  Yy4eOHbBIC
JEICTBUS, KOMMYHHUKATUBHbBIE YHHUBEPCAJIbHbBIE yUeOHbIE ACHCTBUS, PETYISTUBHBIC
YHUBEpCalbHbIe yUeOHbIE 1EUCTBUS.
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OBnafieHUE  yHUBEPCATbHLIMU  YUEOHLIMU  NO3HAGAMETbHHIMU
oelicmeuamu.

1) 6a30BbIE JIOTHYECKHE JICUCTBHUS:

BBISIBIISITh W XapaKTepU30BaTh CYIICCTBCHHBIC TMPU3HAKA OOBEKTOB
(sBNIEHUI);

yCTaHABJIMBATh CYIIECCTBEHHBIN TMPU3HAK KIACCH(PUKAIINKA, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH W MPOTHBOPEYHUS B paccCMaTpUBaeMbIX (haKTax,
JaHHBIX U HAOJIOICHUSIX, OTHOCAIIUXCS K (DU3NUECKUM SIBIICHUSM;

BBISIBJISITh [IPUYMHHOCIICJICTBEHHBIE CBS3M TPU HM3YYEHUH (PU3HUECKHUX
SBJICHUM W TPOIIECCOB, MPOBOJMUTH BBIBOJIBI C MCIOJIB30BAHUEM JCIYKTUBHBIX U
WHIYKTUBHBIX ~ YMO3aKJIIOYEHHM, BBIJBUTaTh THUIOTE3bl O  B3aUMOCBS3SX
(hU3UYCCKHUX BEIIMYHH,

CaMOCTOSTEIILHO BHIOMpATH CIIOcOo0 perieHus: yueOHo (u3nuecKkon 3aaadu
(cpaBHEHHE HECKOJIBKMX BAPUAHTOB PEIIEHUs, BHIOOpP HanOoyiee MOAXOMSIIETO C
y4IETOM CaMOCTOSITEIIEHO BBIICICHHBIX KPUTEPHUEB).

2) 6a30BBIC UCCIEIOBATEILCKUE JCUCTBUS:

WCIIOJIB30BaTh BOTIPOCKHI KaK UCCIEAOBATEIbCKUI MHCTPYMEHT TTO3HAHUS;

MPOBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY TUIaHY OIIBIT, HECIIOKHBIN
(U3MYECKHUI SKCIIEPUMEHT, HEOOIBIIIOE UCCIICIOBaHNE (DU3NICCKOTO SBIICHUS;

OLICHMBaTh HAa TPUMEHUMOCTb M  JOCTOBEPHOCTh  HH(pOpMaIuio,
MOJIYYEHHYIO B XOJI€ UCCIICIOBAaHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATENBHO (HOPMYIUPOBATh O0OOIEHHS W BBIBOJBI IO pe3yJjbTaTam
MPOBEAEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHNS;

IPOTHO3UPOBATh  BO3MOXKHOE  JalbHEWIIee  pa3BUTHE  (PU3MUECKHUX
MPOIIECCOB, a TaK)KE€ BBIIBUTATH TPEIMOJIOKEHUS 00 WX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

3) pabota ¢ unpopmanuei:

MPUMEHSTh Pa3IUYHBIC METOJbI, HHCTPYMEHTBI M 3aIllPOCHl MPH TOWCKE U
otOope nH(pOpMAIIK WU JAaHHBIX C YUETOM MPEJI0KEHHON yueOHOH (hru3nuecKoit
3a/1a4u;
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aHaAJIM3UPOBaTh, CHUCTEMATHU3UPOBATh W HUHTEPIPETUPOBATH HH(POPMALIHIO
pa3IMYHBIX BUAOB U (HOPM IMpeICTaBICHHUS,

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOopMy  MpeaCTaBICHHS
MH(pOpPMAIMM U WUIIOCTPUPOBATH pEIIAEMblE 33Ja4d HECIOXKHBIMH CXEMaMH,
auarpaMMaMM, MHOU TpadUKoi U UX KOMOMHALUSMU.

OBnafiecHUEe yHUBEPCATbHBIMU YUEOHBIMU KOMMYHUKAMUBHHIMU
oelicmeuAmMu.:

1) obuieHue:

B XO0Jle OOCYXIEeHHUS Y4yeOHOro MmaTepuaa, pe3yJbTaToB JabopaTOpPHBIX
paboT W TPOEKTOB 3a/JaBaTh BOIPOCHl MO CYIIECTBY OOCYXKIAa€MOH TEMbl U
BbICKa3bIBaTh MJIE€W, HAICJICHHbIE HAa pelIeHHe 3aJadyd M MOJJIepKaHHe
OJ1aro’KeIaTeIbHOCTH OOIIEHUS;

COTIOCTABJIATh CBOU CYXJIEHUS C CYX ACHUAMHU JIPYTUX YYACTHUKOB JMAJIOra,
OoOHapyXHUBaTh Pa3IU4UE U CXOACTBO MO3UIIHIA;

BBIpaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJMYHO MPEACTABIATh PE3YJIbTATHl BBIOJHEHHOIO (PU3NYECKOTO ONBITA
(3KCnIeprMeHTa, UCCIIEJOBAHUS, IPOEKTA).

2) coBMeCTHas JIeSITeIIbHOCTh (COTPYAHUYECTBO):

MOHUMATh W UCTOJH30BaTh MPEUMYIECTBA KOMAaHAHONW M MHAWBHYaTbHOM
paboThI PU PEIICHUH KOHKPETHOU (pr3nyeckoi mpooiemsl;

NPUHUMATh LIEJTU COBMECTHOM JEesSTENbHOCTH, OPTaHU30BBIBATH ACHCTBUS 110
e€ JOCTKEHHUIO: PACIPENeNsTh pPOJH, OOCYXIaTh MPOIECChl M PEe3yJbTaThl
COBMECTHOM paboThI, 0000111aTh MHEHHUS HECKOJIBKHUX YEIOBEK;

BBIMOJHATh CBOIO 4YacTh padOThl, JOCTUTasi KAYeCTBEHHOTO pe3yjbTara Io
CBOEMY HAIPABJICHUI0O M KOOPAMHUPYS CBOU JEHCTBUS C JPYTHMMH YJICHAMHU
KOMaH/Ibl;

OLICHMBATh KAa4e€CTBO CBOErO BKJIaJa B OOUIMI NPOAYKT MO KPUTEPHSIM,
CaMOCTOATEIBLHO CPOPMYITHUPOBAHHBIM YUaCTHUKAMHU B3aUMOJIEHCTBHUS.

OBnafiecHUe  YHUBEPCATbHLIMU  YUEOHLIMU  PEYyNAMUBHBIMU
oelicmeuAmMu.:

1) camoopranu3zanus:
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BBISIBJISITH MPOOJIEMbI B dKU3HEHHBIX M YUEOHBIX CUTYaLUAX, TPEOYIOIUX JJIsI
perieHus: (GU3NYECKUX 3HAHU;

OPHUEHTHPOBAThCS B  PA3NUYHBIX  MOAXOAAX  MPHUHITHS  PEUICHHM
(MHaUBUYaTbHOE, IPUHATHE PELICHUS B TPYIINE, IPUHATHE PEUICHUI TPYIIOoi);

CaMOCTOSITENIFHO COCTABJIATh AITOPUTM pelIeHHs (U3MUECKOM 3a1auul WU
IUTAaHa UCCIICJIOBAaHMSI C YYETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh MpeAiaraeMble BApUaHThI PEIICHUH;

IIPOBOJIUTH BBIOOP 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

2) CaMOKOHTPOJIb!

JlaBaTh OLEHKY CUTyallH U MIpeasaraTh IiaH e€ U3MEeHEHUS;

OOBSICHATH ~ NPUYUHBI  JIOCTHXKEHUS  (HEJAOCTM)KEHHS)  pe3yJIbTaToB
JesITEeNIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JAEATEIHHOCTH (B TOM YMCJIE B XOJ BBIOJHEHHS
(bu3NYEeCKOro HCCiIeOBaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEJIBCTB,
M3MEHUBIIUXCSA CUTYallUl, YCTAHOBIIEHHBIX OIIUOOK, BOZHUKIIUX TPYIHOCTEH;

OILICHHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBHIM.

3) SMOIMOHANBHBIA UHTEJUIEKT:

CTaBUTH ce0sl Ha MECTO JPYroro 4eloBeKa B XOJ€ CIopa WM AUCKYCCHUU Ha
HAYYHYIO TeMY, IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTHKY JPYTOTo.

4) npuHsTHE ce0s U IPYTUX:

IpU3HaBaTh CBOE MPABO Ha OLIMOKY MpU pellieHUuu (PU3NUECKUX 3a]ad WU B
YTBEPXKACHUAX Ha Hay4HbIE TEMbI U TAaKOE K€ IIPABO APYTOro.

Ilpeomemmnsle pe3yromamsl OCBOCHUS TMPOTrpaMMbl MO (PU3MKE K KOHILY
oOy4eHus B 8 Kiacce:

[IpenmeTHble pe3ynbTaThl Ha ©a30BOM YpOBHE JOJKHBI OTpa)kaThb
c(OpPMUPOBAHHOCTH Y O0YUAIOUTNXCS YMEHHIA:

UCTIONb30BaTh MOHATHSA: Macca U pa3Mepbl MOJEKYJ, TeIJIOBOE IBUKCHHE
aTOMOB W MOJIEKYJ, arperaTHble COCTOSHHUS BEIIECTBA, KPUCTALUTUYECKHE WU
amopdHbIC Tena, HACHIIICHHBI M HEHACHIIICHHBI Tap, BIAXHOCTh BO3/yXa,
TEMIepaTypa, BHYTPEHHSSI OHEpPrus, TEMJIOBOW JBUTaTeNb, OSJEMEHTAPHBIN
DIIEKTPUYECKUI 3apsiji, SJICKTPUYECKOE TOJe, MPOBOJHUKA U TUDIIEKTPHUKH,
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MOCTOSTHHBIN 3JICKTPUYECKUN TOK, MATHUTHOE I0JIE;

paznuyaTh SBJICHHUS (TEIUIOBOE pacCHIMpEeHHE W CKaTue, Terulonepesaaya,
TEIUIOBOE paBHOBECHE, CMadyMBaHHWE, KaNWUIAPHBIE SIBJICHUSA, HCHapeHUE,
KOHJICHCAIusl, IUIaBJIEHHE, KpUCTauM3auus  (OTBEplieBaHUE),  KUIICHUE,
Temonepeaaya (TerIonpoOBOIHOCTh, KOHBEKIIUS, U3TYUYCHUE), DIEKTpU3aLUsl Tel,
B3aUMO/ICHCTBUE 3aPSI0B, IEUCTBUS MIEKTPUUECKOrO0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICHCTBUE MarHUTOB, JICUCTBUE MATHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM,
AJICKTPOMArHuTHasE MHAYKIMS) 1O ONMUCAHUIO WX XapaKTePHBIX CBOMCTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;

pacrio3HaBaTh  MPOSBJICHHE  HW3YYCHHBIX  (U3MYECKUX  SBJICHUM B
OKpY)XalollleM MHpe, B TOM 4YHCIe (PU3HYECKHE SBJICHUS B IPUPOJIC:
MMOBEPXHOCTHOE HATSHKCHUE M KalWUISIPHBIE SBJICHUS B MPUPOJIC, KPUCTALIBI B
npupoae, wusnydeHue CoJiHIIa, 3aMep3aHHe BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHE POCHI, TYMaHa, WHEs, CHETa, JICKTPUUECKHUE SBJICHUS B aTMocdepe,
AIEKTPUYECTBO JKUBBIX OPTraHW3MOB, MAarHUTHOE TIOJie 3eMJIH, Apeid MOIFOCOB,
pOJIb MAarHUTHOTO TOJISI ISl KU3HM Ha 3emMiie, MOJISIPHOE CHUSIHUE, MPU STOM
MEePEBOJIUTh MPAKTUYECKYIO 3ajadyy B Yy4eOHYI0, BBIICIATh CYIIECTBEHHBIC
CBOMCTBa (MpU3HAKH) GU3UUECKUX SBJICHUM;

ONUCHIBATh M3YUYEHHBIE CBOMCTBA TeJl M (DU3NUYECKHUE SBJICHUS, UCIOJIb3Ys
du3uyeckre BEIMYMHBI (TEeMIleparypa, BHYTPEHHSIS DHEPrus, KOJIHUYECTBO
TEIUIOTHI, YyJAENbHAsl TEIJIOEMKOCTh BEIIECTBA, YJe€JIbHAs TEIUIOTA IUIABJICHUS,
yAelbHAs TEIIoTa MapooOpa3oBaHMs, YJeIbHas TEIUIOTa CrOpaHHs TOIUIMBA,
KO(PUIIMEHT TOJE3HOr0 JICUCTBUSA TEIJIOBOM MAIIWHBI, OTHOCHUTEJIbHAS
BJIAKHOCTh BO3/yXa, DJICKTPUUECKUM 3apsj, CHJIa TOKa, OJJIEKTPUYECKOE
HanpsHKEHUE, COMPOTUBJICHUE MPOBOJIHUKA, YACILHOE COMPOTHUBIICHUE BEIECTBA,
paboTa ®W MOIIHOCTh JJCKTPUYECKOrO TOKA), NPH OINHCAHUU IPABUIBLHO
TPaKTOBaTh (DU3UYCCKUN CMBICT HCIONB3YEMBIX BEIWYWH, OO0O3HAUCHUS U
eAUHULBl (PU3UYECKUX BEJIMYMH, HAXOIUTh (POPMYJIbl, CBS3BIBAIOIIME JAHHYIO
(bU3UYECKYI0 BEIIMYMHY C JAPYTUMHU BEIUYMHAMU, CTPOUTH TpaduKu N3yYEHHBIX
3aBUCUMOCTEN (PM3UUYECKUX BEIIMYUUH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3NUECKHE SIBICHUS U IPOIIECCHI,
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UCIIOJIb3YSl OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHOKMHETUYECKON TEOpUU CTPOCHUS
BEIIECTBa, MPUHIUI CYNEPHO3UIMH TOJe (Ha KaueCTBEHHOM YpPOBHE), 3aKOH
COXpaHEeHus 3apsiaa, 3akoH Oma amis yyacTka 1end, 3akoH Jlxoynsa-JIenna, 3akoH
COXPaHEHUsI PHEPTHH, MIPH 3TOM YMETh (OPMYIMPOBATH 3aKOH U 3aIlMCHIBATh €T0
MaTEeMaTHYECKOE BBIPAKCHHE;

OOBSICHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHTyalliii TMPaKTUKOOPHEHTUPOBAHHOTO  XapakTepa: BBIABIATH
NPUYUHHOCIICICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX II1aroB C
UCIOJIb30BaHUEM 1—2 HM3yYeHHBIX CBOMCTBAa (PU3MUYECKHUX SIBICHUH, (HU3MUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelath pacu€THbIe 3a/1a4u B 2—3 JIEHCTBUS, UCIOIb3Ysl 3aKOHBI U (HOPMYIIBI,
CBSI3bIBAIOLME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHallM3a YCIOBHUS 3a/ladyd
3alChIBaTh KPATKOE YCIOBHE, BBISBIATH HENOCTATOK JAaHHBIX JUISl PELICHUs
3alayd, BHIOWpATh 3aKOHBI W (OPMYJBI, HEOOXOAUMBIC I €€ pelieHus,
MPOBOANUTH PACUETHl U CPABHHUBATH MOJyUYEHHOE 3HaYCHHE (DU3MUECKON BETUUHHBI
C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXXHO pEIINTh TpPU [TOMOIIU
bu3NYECKUX  METOAOB, WHCIONB3Yys ONHCAHWE HCCICIOBAaHUS, BBIICIATH
pOBEPSIEMOE TPEINOIOKEHNE, OICHUBATh MPABUIIBHOCThH TMOPSIKA MPOBEICHUS
MCCIICZIOBAHUS, TPOBOIUTD BHIBO/IHI,

IPOBOJUTH ONBITHI 110 HAOMIOACHHUIO (PU3NYECKUX SBJICHUN WU (PU3NUECKUX
CBOMCTB Ted (KamWJUISpPHBIE SIBICHUS, 3aBUCUMOCTH JaBJICHHUS BO3JyXa OT €ro
o0bEMa, TemIepaTypbl, CKOPOCTH IIpollecca OCTBIBAHHWSA M HarpeBaHUs IpH
U3IYyYEeHUH OT I[BeTa M3JIydaroled (MOTJIOoLaroief) MOBEPXHOCTH, CKOPOCTh
UCHApeHusi BOJBI OT TEMIIEpaTypbl JKUIKOCTH M IUIOHIaad €€ IOBEPXHOCTH,
AIIEKTpHU3ALIMS TeNl M B3aUMOJCHCTBHE AJIEKTPUUECKUX 3apsi/iOB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MarHUTOB, BU3YyaJN3allisi MATHUTHBIX TOJICH TOCTOSTHHBIX MAarHUTOB,
JAEMCTBHUSI MAarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOABUTATEN MOCTOSIHHOIO TOKAa): (hOPMYJIUPOBATH MPOBEPSIEMBIE
NPEINONIOKEeHNs, CcOoOUpaTh YCTAaHOBKY U3 MPEAIOKEHHOTO 000pya0BaHUS,
OIHCHIBATh XOJI OTBITa ¥ (POPMYITHUPOBATH BHIBOJIBL;
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BBITOJIHATh MPSMbIE U3MEPEHHs TeMIIepaTypbl, OTHOCUTEIBHON BIAXKHOCTH
BO3/lyXa, CUJIbl TOKA, HANPSHKEHHUS C MCIOJIB30BAaHUEM aHAJIOTOBBIX NMPUOOPOB H
IaTYUKOB (DU3MUECKUX BEJIMYWH, CPAaBHUBATH PE3YJNbTAaThl U3MEPEHUU C y4ETOM
3aJIaHHOM a0COIIOTHOM MOTPEIIHOCTH;

IPOBOJUTH UCCIIEI0BAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIMYHMHBI OT
APYrod € HCIONb30BAHUEM MPSAMBIX H3MEpPEHUM (3aBUCUMOCTb COINPOTHUBIICHHS
MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAM TIOTEPEYHOrO0 CEYEeHHUS] U YIEIbHOTrO
COMPOTHUBJICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA, UIYIIErO Yepe3 MPOBOJIHUK,
OT HanpsDKeHWsT Ha TMPOBOJAHHUKE, KCCIEIOBAHUE IOCIEAOBATENLHOTO H
napajuyIeIbHOTO  COEAMHEHUN TMPOBOJHUKOB): IUIAHUPOBATH  HCCIEIOBAHUE,
coOupaTh YCTAaHOBKY M BBINOJHATh U3MEPEHUs, CIELysl MPEAJIOKEHHOMY IUIaHy,
(buKCHpOBaTh PE3yJIbTATHI MOJYUYEHHON 3aBUCUMOCTH B BUJE TaOJIHIl U TPadUKOB,
IIPOBOAUTD BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMUS;

OPOBOJUTH KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BeIUYUH (yIenbHas
TEIJIOEMKOCTh BEIIECTBA, CONPOTHUBIIEHHE IPOBOJHUKA, pabOTa M MOIIHOCTb
ANEKTPUYECKOT0 TOKA): TUIAHMUPOBATh U3MEPEHMSI, COOMPaTh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CHeAysd MpEeMJIOKEHHOW WHCTPYKIMH, W BBIYUCIATH 3HAYEHUE
BEJIMYMHBI,

coOJI0/1aTh MpaBUiia TEXHUKH 0€30MacHOCTU IpH padoTe ¢ JabopaTOPHBIM
000opy10BaHUEM;

XapaKTepu30BaTh  MPUHLMUIBI  JIEUCTBHS  HU3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOUCTB C UCIOJIb30BAHUEM MX OMHUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUIEHUSI JIOMOB, TUTPOMETp, NapoBas TypOUHA, amIepMeTp, BOJbTMETP,
CUETUMK  JJIEKTPUYECKOM  DHEPIUH,  DBJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
HarpeBaTelbHbIE JICKTPONPUOOPHI (IPUMEPBI), IIEKTPUUECKUE MPEAOXPAHUTENH,
AIIEKTPOMArHUT, SJEKTPOJBUTATENIh MOCTOSHHOTO TOKAa), HCHOJb3ys 3HAaHUSA O
CBOMCTBAX (PU3NYECKUX SABJICHUN U HEOOXOAUMBbIE (PU3UUECKIE 3aKOHOMEPHOCTH;

pacno3HaBaTh NPOCTbIE TEXHUYECKUE YCTPOMCTBA U HM3MEPUTEIbHBIC
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETpP, TUTPOMETpP, JBHUraTeldb BHYTPEHHErO  CropaHus,
AJNIEKTPOCKOI,  PEOCTaT), COCTaBIATH CXEMbl DJEKTPUUYECKUX LIEMed ¢
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MIOCJIEIOBATENbHBIM W NApAJUIEIbHBIM COEIMHEHHEM 3JIEMEHTOB, pasiuyas
YCJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKUX LENIEH;

IPUBOJUTH MPUMEPHI (HAXOIUTh HH(POPMALIUIO O TPUMEPAX) TPAKTUIECKOTO
WCIIOJIb30BaHUS (PU3NYECKUX 3HAHWI B MOBCEIHEBHOM U3HHU NJisi 00E€CHEUEHHUS
0e30MacHOCTH MpU OOpalllEHWH C MPUOOpaMHU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHUsl 370pOBbS U COONIOACHUS HOPM SKOJOTMYECKOrOo TOBEACHHS B
OKPYIKaIOIIEH CPELE;

OCYLIECTBJIATh MOUCK HH(OpManuu  (QU3MYECKOTO  CoJepKaHUs B
HHTepHeTE, HA OCHOBE NMEIOIIMXCS 3HAHUM U IIyTEM CPaBHEHMS JOIIOJHUTEIBHBIX
MCTOYHHUKOB BBIJENATh MH(POPMALUIO, KOTOpasl SIBISETCS MPOTUBOPEUMBOU WM
MOKET OBITh HEJIOCTOBEPHOM;

UCIOJb30BaTh IMPHU BBINOJIHEHUU YYEOHBIX 3aJaHUil HayYHOMOIYJISIPHYIO
JaUTEepaTypy (pU3MUECKOro colepkaHus, CIpaBOYHbIE MaTepUalbl, PECypChl CETH
WuTepHer, BmageTh npuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE NHCbMEHHBIE M KpaTKHWE YCTHBIE COOOILIEHUS,
00006mass uHpOpMaALIUI0 U3 HECKOJbKMX HCTOYHUKOB, B TOM 4YHUCJE MYOJIUYHO
MPEACTABIATh PE3YJNbTaThl MPOEKTHOW WIIM HUCCIEI0BATEIbCKON AESTENbHOCTH,
IIpA DTOM TPAMOTHO MCIIOIB30BaTh H3YYEHHBIW IIOHATUHHBIM amnmapar Kypca
(U3HKH, COMPOBOXKIATH BHICTYIUICHHE NPE3CHTALINEH;

IOPU BBINOJIHEHWN YYE€OHBIX TIPOEKTOB M HCCIEIOBAaHUM (U3NUYECKUX
IPOLIECCOB  paclpeiensiTh OOf3aHHOCTM B TpyNIe B  COOTBETCTBUU C
IIOCTABJICHHBIMU 33Ja4aMHM, CJIEIUTh 3a BBIIOJHEHUEM IUIAHA JEHCTBUHA W
KOPpPEKTHPOBATh €ro, OLEHUBATh COOCTBEHHBIM BKJIAJ B JESATEIbHOCTb TPYIIIHI,
BBICTPAMBaTh KOMMYHHMKAaTMBHOE B3aHMMOJECHCTBHE, TPOSBIAL TI'OTOBHOCTh

pasperarh KOH(GIUKTHI.
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COIAEPXKXAHUME KYPCA

8 kimacc(68 4, 2 4 B HezeNIO)

IlepBoHayabHbIE CBEACHUS O CTPOCHUM BELECTBA

I ypoBennb

PazButHe B3rnsaoB Ha cTpoeHHE BeniecTsa. Monekynsl. uckpeTHoe cTpoeHne
BellecTBa. Macca 1 pa3Mepsl MOJIEKYI.

BbpoynoBckoe nBuxkeHue. TemnoBoe ABUKEHUE MOJIEKYT U aToMoB. Huddy3us.
CBs13b TEMIIEPATYPHI TEJIA CO CKOPOCTHIO TEIIOBOTO IBUKEHUS YaCTHIL] BEIIECTBA.

B3anmoneiictBue yactun BemiectBa. CmaunBanue. KanuiisipHble sSIBIICHMUS.

Mopnenu TBEpAOro, >KUAKOIO M ra3o00pa3HOro0 COCTOSHUN BEIIECTBA U UX
0O0BSICHEHHE Ha OCHOBE MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHU CTPOCHHMSI BEILIECTBA.

II ypoBeHnb

CriocoObl M3MepeHHsl pa3MepoB MOJIEKYJ. M3mepeHne CKOpOCTe MOJIEKYI.
OmnerT HTepHa.

JlaGopaTopHBIE OMBITHI

I ypoBennb

HabGnronenue nenmMocTH BelecTna.

Habmronenue sisnenust nud@y3uu B razax u KUJIKOCTSIX.

HccnepoBanue 3aBUCUMOCTH CKOPOCTH U Py3UH OT TeMIiepaTyphl.

II ypoBeHb

N3mepeHne pa3MepoB MOJIEKYII.

OcHOBHBIE 3aKOHBI THAPO - H AAPOCTATHKH

I ypoBennb

JlaBiienue >xuakoctTedl v ra3oB. OOBSICHEHUE MaBICHHS JKHIKOCTEH M ra3oB Ha
OCHOBE MOJIEKYJISIPHO-KMHETUYECKON TEOPUM CTPOCHHUSI BELIECTBA.

Ilepenaua naBneHusl XUAKOCTAMH M ra3zamMu. 3akoH llackans. [laBinenue B
xuakocth u raze. CooOmarommuecs cocylpl. ['mapaBinuyeckas MalluHa.
I'mapaBnuuecknii npecc. MaHOMETPBL.

AtmocdepHoe namieHue. M3mepenune atMmochepHoro aaBieHus. bapomeTpsl.
Bnusnue atMochepHOro AaBieHMs Ha )KUBOW OPTaHU3M.

JleficTBUE KMAKOCTU M ra3a Ha MOrpy>KEHHOE B HUX TeNO. 3aKOH ApXumena.
VYcnoBus miaBaHus Tell.

Crpoenne TBepabix Ten. Kpucramnmueckue u amopdusie tena. Jedopmarus
TBepAbIX Teil. Buabl nedopmannu. CpoiicTBa TBEpHAbIX TeEN: YIPYIroOCTb,
IIPOYHOCTD, INIACTUYHOCTD, TBEPIOCTh TBEPIBIX TEIL.

II ypoBeHb

N3menenue atMmocpepHOTO JaBIEHUS C BHICOTOM.

[InaBanue cynoB. BoznyxomiaBanue.

®poHTanbHbIE TA00OPATOPHBIE PadOTHI

I ypoBennb

1. I3MepeHne BBITAIKUBAIOLIEH CHIIBI.

2. 3y4yenue ycnoBul IIaBaHUs TEN.

II ypoBeHb

3. HaGmoagenue pocta KpUCTAILIIOB.
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JlabopaTopHBI€ OIBITHI
I ypoBennb
Nzydenne Bua0B neopManuy TBEPAbIX TEI.

TemioBble siBJICHUS

I ypoBennb

TemnoBoe paBHOBecue. Temmneparypa u ee usmepenue. lllkana Ilenbcus.
AOGcosoTHas (TepMOAMHAMUYECKas ) IIKaia TeMiepaTyp. AOCOIIOTHBIN HYJIb.

BuyTtpennsis sHeprusi. J[Ba cmocob6a u3MEHEHUSI BHYTPEHHEW HHEPTUU:
Terionepeaavya u padora. Bujsl Temonepenayn: TemIONPOBOIHOCTh, KOHBEKITHS,
u3irydyeHue. KonmuecTBo TEIIoThl. Y IelibHas TEIUIOEMKOCTh BELIECTBA. Y IeJIbHAs
TEIUIOTA CTOPaHUs TOIUINBA. [IepBhIi 3aKOH TEPMOAUHAMUKH.

®poHTanbHBIE TA00pPATOPHEIE PadOTHI

I ypoBennb

4. CpaBHEHHE KOJIIMYECTB TEIUIOTHI TMPU CMENIMBAHMM BOJbBI  Pa3HOU
TEMIIEpaTyphl.

5. 3mepeHue y1esIbHOM TEINTIOEMKOCTH BELIECTBA.

JlaGopaTopHBIE OTBITHI

I ypoBens

HabGnronenue TemionpoBOJHOCTH BOJIbI M BO3AyXa.

HabGnronenne KOHBEKIIMH B )KHIKOCTSX U Ta3ax.

HaGnronenue nporeccoB TUIaBICHUS U OTBEPICBAHUS.

N3mepenue yaenpHOM TENIOTHI IUIABJICHUS JIbJA.

Hab6nronenue 3aBUCMMOCTH CKOPOCTH MCTIAPEHUS KUIKOCTH OT poja )KUIKOCTH,
IUION[AJY €€ MOBEPXHOCTH, TEMIIEPATYPBI U CKOPOCTH yAAJIEHUS HapOB.

N3mepenue BIaxxHOCTH BO31yXa.

II ypoBensb

HaOnronenue naMeHeHrs BHyTPEHHEN SHEPTUM TeJla MPU COBEPILICHUH PaOOTHI.

I ypoBennb

[InmaBenne m oTBepAeBaHWE. Temmeparypa IUIABJICHUS. YIelbHasg TEIUIOTA
TIJIABJICHUS.

Ucnapenne u konpaeHcausa. Haceimennsiit mnap. Kunenue. 3aBUCHMOCTH
TEMIIepaTypbl KHUIIEHHS OT JaBJICHHs. YJIelbHasg TeIioTa MapooOpa3oBaHUsl.
Bnaxxnocts Bo3ayxa. MI3MepeHne BIaKHOCTH BO3IyXa.

II ypoBeHsb

Temnepatypnbie mkaisl Qapenrenta u Peomropa.

PaboTa rasa npu pacimmpeHun.

I ypoBennb

3aBUCUMOCTb JIABJICHHS Ta3a JaHHOW MaccChl OT 00beMa U TEMIEPATYPbI, 00beMa
ra3a JaHHOW Macchl OT TEMIIEPATypbl (KAUECTBEHHO).

[IprMeHeHue ra30B B TEXHUKE.

TeruioBoe pacuivpeHue TBEPABIX TeNl U KUAKOCTEH (KadecTBEeHHO). TersioBoe
pacmMpeHne BOJIbI.
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[Tpuntuner padoter TeruioBbix MamuH. KIIJ[ TemmoBoit mammbbl. JIBurarens
BHYTPEHHETO CropaHus, MapoBas TypOWHA, XOJOIWIbHAs MaliuHa. TeruioBbie
JIBUTATEIM M  OXpaHa OKpyxaromed cpeabl. (OCHOBHBIE  HalpaBJICHUS
COBEPIIECHCTBOBAHUS TEIJIOBBIX IBUTATEIICH.

II ypoBensb

@OopMyJIbI TEIJIOBOTO PACIIUPEHUS KUAKOCTEU U TBEPABIX TEIN.

JileKTpUYeCKUEe ABJICHUS

I ypoBennb

DIIEKTPOCTATUUECKOE B3aUMOJICUCTBUE. OJJEKTpUuueckud 3apsan. /[IBa pona
ANEKTPUUYECKUX 3aPSAI0B. DIEKTPOCKOII.

JIMCKPETHOCTh 3JIEKTpUUECKOTO 3apsiaa. CTpoeHne atoMa. DJIEKTPOH U MPOTOH.
DNeMEeHTapHbI JJIEKTPUUYECKUIN 3apsii. DNeKTpu3auus Ted. 3aKOH COXPaHEHUs
AIEKTPUYECKOTO 3apsia.

Onextpuyeckoe nosne. HampsokeHHOCTh  AnekTpuueckoro noiid.  JluHum
HaMpsOKEHHOCTH  DJIEKTPUYECKOro  mojisi.  [IpoBOAHMKHM,  JTUPJEKTPUKUH U
MOJTYTIPOBOTHUKH.

Y4er u UCHOJIb30BaHUE DJEKTPOCTATUUECKUX SIBICHUNU B OBITY, TEXHUKE, UX
MIPOSIBJIICHHUE B PUPOJIE.

II ypoBeHnb

3akoH Kynona.

DIEeKTpOCTaTUYECKass MHIYKIU.

JlaGopaTopHBI€ OIBITHI

I ypoBennb

HabGnronenue smekTpusanuy Tell ¥ B3auMOIeHCTBHS HA3JIEKTPU30BAHHBIX TEll.

N3roroBneHne npoCTENIIETO IIEKTPOCKOIIA.

DJIeKTpU4YEeCKHd TOK

I ypoBennb

DIJIEKTPUYECKAN TOK. VICTOYHHMKM TOCTOSAHHOTO  3JEKTPUYECKOrO  TOKA.
Hocutenu cBOOOIHBIX 3JEKTPUUYECKUX 3aPSA0B B METAIJIaX, ANEKTPOJIUTAX, ra3ax
Y TIOJTYTIPOBOTHUKAX.

JIefCTBUS AIEKTPUUECKOr0 TOKA: TEMIOBOE, XUMUYECKOE, MAarHUTHOE.

OnekTpuueckas nenb. Cuiia Toka. FI3MepeHue cuibl TOKA.

Hanpspxenue. MI3mepeHus: HanpsKeHUs.

DIIEKTPUYECKOE CONPOTUBIIEHUE. Y ACIBHOE CONPOTUBIIEHUE. PeocTaThl.

3akon Owma gns ywactka wnenu. IlocnegoBaTenbHOE © HapajliesIbHOE
COEIMHEHUS MPOBOTHUKOB.

PabGoTa 1 MOMIHOCTh ANMEKTpHUECKOro TOKa. CYETUHK AIIEKTPUUECKOU SHEPTHH.
3akon [xoyns—IJlenna.

Hcnonb3oBaHue 3EKTPUUECKON SHEPTUH B OBITY, NpUpoJie U TexHuke. [IpaBuia
0e30MacHoro Tpyjaa npu padbore ¢ UICTOYHUKAMU TOKA.

II ypoBeHb

["anpbBaHMUYECKHE PIIEMEHTHI U aKKyMYJISITOPHI.

®poHTanbHbIE Ta00OpaTOPHBIE padOTHI

I ypoBennb
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6. COOpka >JIEKTPUYECKON IIeMU M HU3MEPEHHE CHJIbI TOKAa Ha Pa3IMYHBIX €¢
y4acTKax.

7. U3sMepeHne HanpspKeHUs. Ha Pa3JIMYHbIX YYaCTKaX dJIEKTPUYECKOM LETIH.

8. I3mepeHre COMNpOTUBIICHUS MPOBOJHUKA TPU TOMOIINM BOJBTMETpAa U
aMIiepMeTpa.

9. PerynupoBaHue CHIIBI TOKA B LIEMU C TOMOIIBIO PEOCTATA.

10. M3yueHne nociaea0BaTeibHOrO0 COAMHEHUS IPOBOTHUKOB.

11. N3ydenue napauieIbHOTO COCIUHEHUS TTPOBOHUKOB.

12. U3mepenue paboThl K MOUTHOCTH 3JIEKTPUUYECKOTO TOKA.
JJIEKTPOMATHUTHBIE SIBJICHUSA

O06o06maroree MTOBTOPEHUE

21



TemMaTnueckoe miIaHMpoBanue no pusuke B § Kiacce

Ne Ha3BaHue Tembl Kou- Yuer DJIEKTPOHHBbIE
BO «Paboueit o0pa3oBareJibHbIE
YacoB | MPOrPaMMbI pecypcsbl
BOCTIMTAHUS
IlepBoHayanbLHBbIE CBEEeHNSI O CTPOEHUH BelllecTBa — 6 4acoB
1 |PasButue B3rsinoB Ha crpoenue | 1 |IlIkombubrit | hitps:/resh.edu.ru/
BellleCTBA. MOJIEKYJIBI. YPOK «Pocctiickas
OJICKTPOHHA IIKOJIa»
2 | /[IBm>KeHHE MOJEKYIJL. |
Huddysus.
3 |B3auMopeicTBiE MOJIEKYT |
4 |CmauuBanue. KanumisipHsie |
SIBIICHUSI.
5 |CtpoeHue ra3oB, KUIKOCTEN U |
TBEPJIbIX TEIl
6 |O0001IeHNE U TOBTOPEHHE 1
MexaHn4ecKkue CBOMCTBA ra3oB, *KUIKOCTeH U TBepAbIX TeJl — 12 yacos
7 | JaBneHue KUAKOCTEH U ra3oB. 1 |IIxombuerit | https:/resh.edu.ru/
3akoH [Tackans. YPOK «Poceniicias
9JICKTPOHHAs HIKOJIa»
8 |laBieHHE B )KHUJIKOCTH U Ta3e 1
9 |Coobmmaromuecst COCy bl 1
10 |I'mapaBnuueckas MalvHa. |
I'mppasnuueckuit npece
11 | AtmocepHoe naBieHue |
12 | [leficTBUE )XUIKOCTH M Ta3a HA |
MOTPYKEHHOE B HUX TEJIO
13 |Jlabopamopnasa pavoma Nel 1

22




«H3mepenue evimankusawouien
CUTIBL)

14

Jlabopamopnasa paboma Ne2
«H3yuenue ycaoeuii niasanus
men»

15

[LitaBanue cynos.
BoznyxomnaBanue.

16

KonrtpoJuabHas padora Nel

«MexaHnYecKHe CBOMCTBA
JKHIKOCTEH M ra30B»

17

CrpoeHne TBEpABIX TE.
Kpucrannuueckue u amopdHbie
Tena.

18

Jledopmariust TBEpABIX TEIl.
Bunsr nepopmannu. CoiicTBa
TBEPJBIX TEJL.

TemoBblie aBJaeHus — 12 yacoB

19 | TemioBoe NBUKEHUE. |
Temmneparypa.
20 | Buytpennss aHeprusi. Criocoobl 1
VU3MEHEHHUS BHYTPEHHEN
DHEPTHH.
21 | TennonpoBOogHOCTh |
22 |KonBekuus. M3nyuenue. |
23 | Konu4ecTBO TEIIOTHI. |
VY ienbHas TEMI0EMKOCTh
BEILIECTRA.
24 \Jlabopamopnasa paboma Ne3 1

[IxonbHBIN
YPOK

https://resh.edu.ru/
«Poccuiickas
ANEKTPOHHASI IKOIa»
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«CpasHnenue Konuuecme
Meniomol NPU CMEUWUSAHUU
800bl PA3HOIL MEMNEPAMYPLL)

25 |Pemrenue 3amau |
26 |Jlabopamopnasa paboma Ned 1
«H3mepenue yoenvnoi
menji0emMKocmu eeuiecmea
27 |'Y nenbHast TEIJIOTa CTOPAHUS 1
toruuBa. [IpoBepounas pabora
(mo marepuaiy §24).
28 |IlepBblIil 3aKOH TEPMOJAMHAMUKH 1
29 |Pemienue 3anay. [loBTopenue u 1
000011IeHNE.
30 | KonTpoabHas padora Ne2 |
«TenjoBble IBIEHUD)
N3meHeHue arperaTHbIX COCTOSIHMH BelecTBa — 6 4acoB
31 [IInaBnaeHUE ¥ OTBEpACBAHUE 1 |IkonwbHblii | https:/resh.edu.ru/
Poccuii
KPUCTAJUIMYECKUX BEIIECTB YPOK «rocermckad
OJICKTPOHHA IIKOJIa»
32 |Pemenune 3agau 1
33 |cnapeHue u KOHJECHCAs |
34 |Kunenue. Y ienbpHas TeIioTa |
napooOpa3oBaHUs.
35 | BraxHocTh Bo3ayxa. Pelenue |
3a/1ad.
36 | KonTpoabHas padora Ne3 |

«3MeHeHHe arperaTHbIxX
COCTOSIHMM BelecTBa»
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TermoBble CBOICTBA ra3oB, JKUAKOCTENH M TBEPAbIX TeJ — 4 yaca

37

CBsi3p MeXIy mapameTpamMu
cocrosiHuA rasa. Ilpumenenue
ra3oB B TCXHHUKE.

38

TeruioBoe paciMpeHre TBEpAbIX
TeJI U )KUJKOCTEH

39

[TpuHIMIIBI paOOTHI TETIOBBIX
JBUraresnei. /J[Burarenn
BHYTPEHHETO CrOPAHUSL.

40

[TapoBas TypOuHa.
[IpoBepounas paboTa o Teme
«TemymoBbIe CBOMCTBA ra3os,
YKUJIKOCTEU U TBEPJIBIX TEI»

[HIxoapHBIN
YPOK

https://resh.edu.ru/
«Poccuiickas
AJICKTPOHHAS TITKOJIa

3JI€KTpI/I‘leCKI/Ie siBJIeHUsI — 6 yacoB

41

DJIEKTPUUECKUM 3apsijl.
DJIEKTPpUUECKOE
B3alMOJICICTBHUE.

42

JemMMOCTh 3JIEKTPUYECKOTO
3apsga. CTpoeHue aTtoma.

43

DJleKTpU3anus Tea. 3aKoH
Kynona.

44

[TonsTHE 00 PNEKTPUUECKOM
nosie. JInHuM HanpsKEHHOCTH
AIEKTPUYECKOTO MOJIS.

45

DIIEeKTpU3ALNS YEPE3 BIUSIHUE.
[IpOBOJTHUKH U AUDIEKTPUKH.

46

[IpoBepounas paboTa o Teme
«DNEKTPUIECKOE SBICHUS

[IxonpHBIN
YPOK

https://resh.edu.ru/
«Poccuiickas
AJIEKTPOHHASI IIIKOJIA
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duiekTpruecknii Tok — 13 yacoB

47

DIIEKTPUUECKUN TOK.
M cTOYHMKH TOKA.

48

JIefcTBUS DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKAS LETIb.

49

Cuia Toka. AMriepMerp.
Jlabopamopnas paooma Ne5
«Coopka 31eKmpuuecKkoil yenu
U uzmMepenue Cuibl mokKa Ha
PA3TUYHBIX €€ YUaCmKax)

50

DIIEKTPUYECKOE HAIPSKEHHUE.
BonbT™eTp. Jlabopamopuasn
paboma Ne6 «H3zmepenue
HANpAsCEeHUs HA PAZTUYHBIX
YUacmKax 31eKmpuyecKoil
uenu

51

ConpoTuBieHne NPOBOIHUKA.
3akoH OMa 14 ydacTka LeTu.

52

Jlabopamopnas paooma Ne7
«HM3mepenue conpomuenenus
NPOBOOHUKA NPU ROMOULU
60JIbIMMeEmMpPa U AMnePMempar

53

Pacuer conporusnenns
pOBOJHKKA. PeocTatsl.
Jlabopamopnasa paooma Ne8
«Pezynuposanue cuivt moka 6
Uenu ¢ NOMOWwibI0 peocmama)

54

[TocnenoBaTenbHOE COEAMHEHUE
MPOBOJHUKOB. Jlabopamopnasn
paboma Ne9 «H3yuenue
nocneooeamenbHo20

[HIxoapHBIN
YPOK

https://resh.edu.ru/
«Poccuiickas
AJICKTPOHHAS TITKOJIa
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COeOUHEeHUs NPOBOOHUKOB)

55

[TapannenbHOE COEIMHEHUE
IPOBOJHUKOB. Jladopamopnasn
paboma NelO «H3yuenue
napannenbHozo coeOuHeHus
nPOBOOHUKOB)

56

Pemenue 3agau

57

[IpoBepounas padota (1o
Matepuainy §52-55). MomHoCTh
ANEKTPUIECKOTO TOKA.

58

PaboTa snexkTpuyeckoro Toka.
3akoH Jxoynsa-Jlenna.
Jlabopamopnasa paooma Nel 1
«HM3mepenue pabomol u
MOUIHOCIMU INNEKMPUYECKO20
moka

59

KonTpoabHas padora Ne4

«DJEKTPUYECKUI TOK

3JIeKTpOMaI‘HI/ITHbIe siBJIeHUsI — 6 YyacoB

60

IlocTOSHHEBIE MAarHUTHI.
MarsuTtHoe 1oJe.

61

Jlabopamopnasa paooma Nel 2.
«H3yuenue MazHumMHO20 no1A
NOCMOSAHHBIX MAZHUMOB).
MaruauTHoe 1noJjie 3eMIJIH.

62

MarsutHoe oye
AJIEKTPUYECKOTO TOKA

63

[IpumeHeHrne MarHuTOB.
Jlabopamopnasa paboma Nel3
«Coopka rnekmpomazHuma u

[IxonpHBIN
YPOK

https://resh.edu.ru/
«Poccuiickas
AJIEKTPOHHASI IITKOJIA»
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€20 ucnsimanue)

64

JleicTBME MarHUTHOTO TOJIS HA
MIPOBOJIHUK C TOKOM.
Jlabopamopnasa paooma Nel4
«H3yuenue pabomol
I1eKmpoosuzameJis
HOCMOAHHO20 MOKA»

65

KonTpoabHasi pabora NeS
«JEeKTPOMATHUTHDIE
SIBJICHUS»

O0001IeHNe U TOBTOPEHHE

66

O00011eHNE U IOBTOPEHME.

Hr1oroBass KOHTPOJbHASA
padora Ne6

67

68

O600uIeHNE 1 TOBTOPEHUE
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