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PykoBoautens

Paboyasa nporpamMmma ecTeCTBEHHOHAYUYHOMN U TEXHOOrMYECKOW

HanpaB/IeHHOCTeN Mo m3nKe Ans 7-9 KNaccos

C MCMO/Ib30BaHVEM 060pYyA0BaHNA LeHTPa «ToUuKa pocTa»

Ha 2021-22 y4yebHbIN rog



[MoAcHMTeNbHada 3anmncka

LleHTpbl 006pa3oBaHUsi €CTECTBEHHOHAY4YHO HamnpaBNeHHOCTU «To4yka pocTa»
co3flaHbl C LIe/Ibl0 PasBUTUS Yy 00yYarOLMXCA ecTeCTBEHHOHay4HOM, MaTeMaTUyecKowu,
MHPOPMALMOHHON rPaMOTHOCTK, (DOPMUPOBAHUS KPUTMYECKOTO W  KpeaTMBHOIO
MbILU/IEHWS, COBEPLLUEHCTBOBAHUS HaBbIKOB €CTECTBEHHOHAY4YHOI HanpaB/leHHOCTH, a
TakXkKe Ana MpakTUYecKonW OTpaboTKM yyebHOro mMartepuana no yyebHbIM npeamMeTam
«Pusnka», «Xumus», «bnonormns».

Llenb v 3agayu

Peanusauns 0CHOBHbIX 006LLe06pa30oBaTe/ibHbIX NPOrpaMm Mo yyebHbIM
npegmeTam eCTeCTBEHHOHAYYHOI HanpaBfeHHOCTU, B TOM YMCNe B PamMKax BHEYPOUHOM
LEeATeNIbHOCTY 06yYatoLLMXCS.

Pa3paboTKa 1 peanvsaumsa pasHOypPOBHEBbLIX A0MOTHUTENIbHbIX
0bueobpa3oBaTe/ibHbIX NPOrpaMm eCTeCTBEHHOHAY4YHOWN HanpaB/eHHOCTH, a TaKkXKe
MHbIX NPOrpamMmm, B TOM YKCNe B KaHUKYNAPHbIA nepuog,.

BoBneyeHne yyawmnxca n negarormyeckux paboTHMKOB B MPOEKTHYHO
NeATeNIbHOCTb.

OpraHun3aums BHey4e6HON AedaTeNbHOCTN B KAHUKYAPHbIA Nepnod, paspadoTka u
peanunsauma COOTBETCTBYHOLWMX 06pa3oBaTe/ibHbIX NPOrpaMM, B TOM YUCIe 415 narepen,
OpraHn30BaHHbIX 06pa3oBaTe/IbHbIMU YUPEXAEHNAMUN B KaHUKYNAPHbIA Nepuoga,

MoBbIleHe NPOdeccMoHaNbHOro MacTepcTBa nejarornyeckmx paboTHUKOB
LIeHTpa, peann3yoLinX 0CHOBHbIE 1 JONOMHNTE/IbHbIE 06LLe06pa30oBaTe/bHbIE
nporpamMmeil.

Co3pgaHue UeHTpa «Tovka pocTa» npegnonaraet passutne obpas3oBaTe/ibHOM
NHPPACTPYKTYpbl 06Le06pa30BaTENbHON OpraHM3aLnmn, B TOM YMC/e OCHaLLeHNe
06Lieo6pa3oBaTe/ibHOM OpraHn3aLmn:

obopypfoBaHveM, cpeacTBaMu 00yUeHUs U BOCMUTaHUA A8 U3yyeHus (B TOM
yncne aKCnepumMeHTanbHOro) NpeamMeToB, KypcoB, AUCUMnanH (Moaynei)
eCTeCTBEHHOHay4YHOW HanpaBNeHHOCTW NPU peann3aLnumn 0CHOBHBbIX
06L1e06pa3oBaTe/ibHbIX NPOrpamMmm 1 AONOSHUTENbHbIX 00L,e06pa3oBaTe/lbHbIX
nporpaMm, B TOM YnC/ie 4719 paclUMpeHns codepXXaHmsa yuebHbix npeaMeToB «Pursnka»,
«XuUMUa», «buonorna»;

obopypfoBaHueM, cpeacTBaMu 00yYeHUs U BOCMUTaHUA ANs peannsayum
nporpamm AOMNONHUTENIbHOro 06pa3oBaHNs eCTECTBEHHOHAYYHOI HanpaBfeHHOCTEN;

KOMMNbIOTEPHLIM U UHBIM 060PY0BaHMEM.

MpodmnbHbLIA ~ KOMMNEKT  obopyAoBaHWS  MOXeT  OblTb  BblopaH  Ans
06ueobpasoBaTe/ibHbIX OpraHM3aunii, UMeKLWMX Ha MOMEHT CO3[aHusa LeHTpa «Touka
pocTa» Habop cpeAcTB  06y4vyeHMA W BOCMMTAHMS,  MOKPbLIBAOWMIA  CBOMMMU
()YHKUNOHA/IbHbIMW BO3MOXXHOCTAMW 6a30Bble NMOTPEOHOCTU MNPU U3YYEeHUU Y4ebHbIX
npegMeToB «®usnka», «XUMua» N «brnonorna».

MUWHUMaNbHO HeobXoAMMble (DYHKUMOHA/IbHBIE U TEXHUYECKNE TpeboBaHUA U
MWUHUMa/IbHOE KO/INYeCTBO 000pYA0BaHMA, NepevyeHb pacXoHbIX MaTepuanos, CPeACcTB
00yYeHNs 1 BOCMUTAHMA 4151 OCHALLEHMA LLeHTPOB «TOoYKa pocTa» OnpefenstoTcs



PernoHanbHbIM KOOPAMHATOPOM C y4eToM [NprmMepHOro nepeyHs o6opynoBaHuns,
pacxoHbIX MaTepuanos, CPeACTB 00YYEHUS N BOCNUTAHNA 415 CO3[aHUA 1
obecrneyeHns PYHKUNOHNPOBaHUS LIEHTPOB 06pa30BaHNs eCTeCTBEHHO-HAYYHOM
Hanpas/fieHHOCTU «ToYKa pocTa» B 06L,e06pa3oBaTe/lbHbIX OpraHm3aLmsx,
PacnosiIoXKEHHbIX B CE/IbCKOW MECTHOCTU 1 MasbIX ropojax.

MpodunbHbIN KOMNIEKT 060pyA0BaHMSA obecneynBaeT AP HeKTUBHOE JOCTUXEHME 06pa-
30BaTe/IbHbIX Pe3yibTaToB 06YyYatoLUMINCA MO NporpamMmamM ecTeCTBEHHO-HaY4YHOWA
HanpaBNeHHOCTMW, BO3MOXHOCTb Yry6/1EHHOI0 U3y4YeHNs OTAENbHbIX NPeAMETOB, B TOM
yncne ana opMMpoBaHUs N306peTaTeNbCKOro, KpeaTuBHOM0, KpUTMYECKOro
MbILLIEHUNS, Pa3BUTUS (DYHKLMOHaNBbHON rpaMOTHOCTM Y 06yYatoLLmnxcs, B TOM Uncne
eCTeCTBEHHO-HaY4YHOW 1 MaTemMaTuyecKoi.

JKCNEePUMEHT SIBMSETCA UCTOUYHNUKOM 3HAHWUI U KPUTEPUEM MUX UCTUHHOCTU B HayKe.
KoHuenumsa coBpemMeHHOro 06pa3oBaHus NoApa3yMeBaeT, YTo B y4eOHOM 3KCMEPUMEHTE
BeYLLYO POJb [AO/MKEH 3aHATL CAMOCTOATE/IbHbIN UCCNef0BaTENbCKUIA YUEHUYECKNIA
akcnepumMeHT. CoBpeMeHHbIE 3KCNepUMEHTa/IbHbIE UCCIeL0BaHNA MO (IU3NKE YKe
TPYAHO NMpeAcTaBnThL 63 NCMO/b30BaHMA He TO/IbKO aHaNoroBbIX, HO U LUQPOBbLIX
N3MepUTENIbHbIX Npuoopos. B dPefepasbHOM rocyaapcTBeHHOM 06pa3oBaTe/ibHOM
cTaHgapTe (panee — ®IrOC) nponucaHo, YTO OAHUM U3 YHMBEPCa/IbHbIX YUYeOHbIX
AencTeni (ganee — YY), npnobpetaeMbiX yHaLwMMUCS, JO/DKHO CTaTb YMEHMWE
«MPOBEAEHNS OMbITOB, MPOCTbIX 3KCNEPUMEHTA/NbHBIX UCCNeA0BaHWI, NPSAMbIX 1
KOCBEHHbIX M3MEPEHWUI C UCMOMb30BAaHNEM aHa/IOroBbIX M LM(POBLIX N3MEPUTENbHbIX
npubopoB».

Y4ebHbIn 3KCNEPUMEHT N0 PU3MKe, NPOBOAMMBIA Ha TPaAULNOHHOM 060pPYA0BaHMM
(6e3 npumeHeHMs UMMDPOBLIX NabopaTopuii), He MOXET B MOMHOM Mepe 06ecnevynTb
pelleHne BCceX 06pas3oBaTesibHbIX 33f4a4 B COBPEMEHHOW LWKose. CnoxusLiascs
cuTyaums 06ycrioBfeHa CyLecTBOBaHMEM psAga Npobnem:

TPaAnLMOHHOE LKOMbHOEe 060pYyA0BaHNE M3-3a OrPaHNYEeHNS TEXHUYECKNX
BO3MOXXHOCTEN He N03BONSET NPOBOANTbL MHOINE KONMYECTBEHHbIE UCCEL0BaHNS;

OJINTENIbHOCTb NPOBeAEHUs PU3NYECKUX UCCNe0BaHMIA He BCerda cornacyercs ¢
ONNTENbHOCTHHO YYEOHbIX 3aHATUIA;

BO3MOXHOCTb MPOBeAeHNs MHOTUX (DU3NYECKNX UCCNefoBaHUIA OrpaHUYMBaeTCs
TPeb0oBaHMAMMN TEXHUKN 6€30MacHOCTU 1 Ap.

LindpoBas nabopaTopms KapanmHasbHbIM 06pa3oM M3MEHSIET METOAMKY U COAepKaHme
3KCMEPUMEHTaIbHOM  AeATeNbHOCTM U MOMOraeT PeWWTb  BblLLENepeyncneHHble
npo6nemMbl. LLIMPOKUIA CNEKTP LM(POBbIX AaTYMKOB MO3BONSET yYalMMCs 3HAKOMUTbLCS
C napameTpamy (HM3MYECKOro 3KCMepUMeHTa He TONbKO Ha KauyeCTBEHHOM, HO M Ha
KONMYeCcTBEHHOM YpoBHe. C NOMOLLbIO LM(POBOI NabopaTopuyt MOXHO MPOBOAUTb
ONUTENbHBIA  3KCMEPUMEHT faxe B OTCYTCTBMM 3KCMepumeHTaTopa. [lpu  3TOM
n3MepsieMble AaHHble U pe3ynbTaTbl UX 06PA6OTKM 0TOOPaXKatoTCs HENOCPEACTBEHHO Ha
3KpaHe KoMMbHTepa.

B npouecce hOpMMPOBaHUS 3IKCMEPUMEHTaNbHbIX YMEHWUA Mo (U3MKe Yyuallniics
YUUTCA NPeACTaBNATb UHOPMALMIO 06 NCCNeA0BaHMM B YeTbIPEX BUAAX:

B Bepba/ilbHOM: OMUCbIBATb 3KCMEPUMEHT, CO3/1aBaThb C/IOBECHYH MOAENb
3KCNepuMeHTa, (IMKCMPOBaTb BHUMaHME Ha U3MEPSIEMbIX (IU3NUYECKMX BENUYMHAX,
TEPMUHONOIUK;



B TaB/IMYHOM: 3aNONHATL TabNnLbl AaHHBIX, EXAaLLNX B OCHOBE MOCTPOEHUS
rpadmkoB (Mpy 3TOM Y yyallxca BOSHUKAET NepBUYHOE NnpescTaB/ieHe 0 MacLuTabax
BE/INYMH);

B rpapuyeckoM: CTPOUTb rpadukm no TabanyHbIM LaHHbIM, YTO NO3BONAET
MepeiTy K BbIABMXKEHMIO TMNOTE3 O XapaKTepe 3aBUCUMOCTU MeXay PU3NYeCKUMM
Be/I4MHAMM (MPW 3TOM YUUTENIb NMOKa3bIBAET MPenMyLLECTBO B BU3YyaiM3aunm
3aBUCUMOCTE MeXxay BeMYMHAMK, HarnsgHOCTb U MHOTOMEPHOCTD);

B aHaIMTUYeCKOM (B BUAE MaTeMATUYECKMX YPaBHEHWUI): NPUBOAUTH
MaTemMaTU4ecKoe OnmcaHue B3anmoCBA3W (PU3NYECKUX BEIMYMH, MAaTEMATUYECKOE
0606LLeHME NOMTYYEHHbIX Pe3y/bTaToB.

Mepexoq K KaXaomy atany npefcraB/ieHns MHopMaumum 3aHUMaeT 40CTaTOuHO
60/bLLION NPOMEXYTOK BPeMEHWN. Be3ycnoBHO, B 7—9 Knaccax 3TOT npoLiecc
Heo6X04MM, HO B CTapLUMX Knaccax 3TO BPEMSA MOXKHO Obl/10 6bl OTBECTU Ha peLLeHue
6onee BaXKHbIX 3a4a4. B aTom nnaHe Ludposble 1abopaTopum NO3BONAKT CYLLECTBEHHO
9KOHOMUTb BPeEMS, KOTOPOe MOXXHO MOTPaTUTb Ha (POPMUPOBAHME UCCe0BaTE/IbCKUX
YMEHWNI YYaLLNXCA, BblpaXKatoWmMXcs B Cneayowmx AehcTBusX:

onpefeneHne nNpobsemsl;

MOCTaHOBKaA UCCNeL0BaTe/IbCKOM 3ajauun;

naaHMpoBaHMe peLleHns 3agjayun;

MOCTPOEHWE MOLENEN;

BbIABVKEHWNE TUNOTES;

3KCNepuMeHTasibHad NPoBEepPKa rmnoTes;

aHa/IM3 faHHbIX 3KCNEepPUMEHTOB U HAOMOAEHWIA;

(hopmyiMpoBaHe BbIBOAOB.

MocnefHWe roAbl y yyawmnxcs HabntogaeTca HU3Kas MOTUBALMS U3YYEHUS eCTECTBEHHO-
Hay4HbIX QUCLUMNINH U, KaK CNeAcTBue, NajeHne KayecTsa obpasosaHus. Lingposoe
yuyebHOe 060pyA0BaHMe MO3BOJIAET yYaLlMMCH 03HAKOMUTLCA C COBPEMEHHBIMY
MeToZaMun uccnefoBaHns, NPUMeEHSAEMbIMU B HayKe, a YY4UTENIl0 — MPUMEHATH Ha
MpaKTUKe COBPEMEHHbIE Meaarornyeckme TeXHonornu. Moatomy rnaBHow
cocTaBnstoLLeri komnnekta «LLIKonbHOro KeaHTopuyma» ABAAKOTCS LUMPOBbIe
naboparopuu.

1.MnaHnpoBaHWe pe3ynbTaToB OCBOEHMA Y4eOHOro npegmera

JTNYHOCTHbIE pe3ynbTaThl

O6yuarowmnincs nonyynT BO3MOXHOCTb A1 POPMUPOBAHUS CNEAYHOLNX IMYHOCTHbIX
pe3ynbTaToB:

e  pas3BMTME MO3HABATE/IbHbIX WHTEPECOB, WHTENNEKTYa/lbHbIX W  TBOPYECKUX
CNOCOOHOCTEW;

e y6eXAEHHOCTb B BO3MOXHOCTW MO3HAHUS NPUPOAbI, B HEO6X0AMMOCTIN Pa3yMHOro
MCMONb30BaHNA AOCTMKEHWUIA HAyKU W TEXHOMNOrMin AN AanbHeilero pasBUTUSA
4eNoBeYECKOro 06LLEeCTBa, YBaXEHMe K TBOpPLAM HayKW WM TEXHWUKWU, OTHOLUEHME K



(hM3MKe KaK K 3N1eMEHTY 06LLLeHEN0BEYECKOW KYbTYpbI;

CaMOCTOSITE/NIbHOCTb B MPUOBPETEHUMN HOBbIX 3HAHUI M NPAKTUUYECKUX YMEHWA,

* TOTOBHOCTb K BbI6GOPY XXM3HEHHOIO MYTW B COOTBETCTBUMN C COBCTBEHHbLIMM
MHTEpecaMm 1 BOSMOXHOCTSIMMU;

. MOTMBaLMS  06pa3oBaTeNbHOW  [AeATEeIbHOCTU Ha  OCHOBE  JIMYHOCTHO
OPMEHTMPOBAHHOIO NOAX0Aa;

* (bopmMpoBaHME LEEHHOCTHOIO OTHOLLEHWA APYT K APYTY, K YUYUTEN0, K aBTopam
OTKPbITUIA N N306pETEHNIA, K pe3ynbTaTaM 06yUYeHNUN.

PerynatusHble YY /1
Ob6yuyaroLwmincs noyymT BO3MOXHOCTb 4151 POPMUPOBAHUA ClIEAYIOLWNX PEryNAaTUBHbIX

Yy/L.

1 A YMeHMe  CcaMOCTOSITENbHO  OMpefensiTb  Lenn  06ydeHus, CTaBUTb U
(hopMyNMpPoOBaTh HOBbIE 33[auyM B YYé6e U MO3HABATE/bHON AeATeNbHOCTU, Pa3BUBATh
MOTMBbI M UHTEPECHI CBOEI NO3HABATENbHOW AeATelbHOCTU. OBYYatoLLMIACS CMOXET:

e aHaNM3MpoBaTb CYLIECTBYIOLIME W MNAaHMPOBATh Oyayuine 06pa3oBaTe/ibHble
pe3ynbTaThbl;

NLEHTUPULNPOBATL COBCTBEHHBIE NPOGIEMbI U OMPeAensaTh rNaBHYO Npo6emy;

Bbl4BMIaTb BEPCUN peLLeHns Npobnemsl, (hopMynnpoBaTh rMMNoTe3bl, NPeLBOCXNLLATb

KOHEUHbIN pe3ynbTarT;

CTaBUTb Liefb AeATe/IbHOCTN Ha OCHOBE OnpeaeéHHOM NPo6aeMbl N CYLLECTBYHOLLNX

BO3MOXXHOCTe;

(hopMynMpoBaTh yyebHble 334a4mM Kak Lwarn 4OCTUXEHUSA MOCTaB/IEHHOW Lienn

[eATeNIbHOCTY;

000CHOBbIBATH LIe/IEBbIE OPUEHTUPbLI U NMPUOPUTETLI CChISIKAMMU Ha LLEHHOCTU, YKasblBas U1

000CHOBbIBasA NOTMYECKYH MOC/Nef0BaTe/IbHOCTb LUIAroB.

2 YMeHVe caMOCTOSATe/IbHO NaHMPOBaTh NYTU JOCTUXEHUS LeNeid, B TOM Yunce
aflbTepHaTUBHbIE, OCO3HaHHO BbIObMpPaTb Hanbonee ahPeKTUBHbIE CMOCOOLI PeLLeHuns

yuyebHbIX 1 Mo3HaBaTe/bHbIX 3afa4. O0y4YatloLWwmMincs CMOXET:

onpeaensaTb Heo6xoanumoe(ble) AencTBme(s) B COOTBETCTBUM C Y4eBOHON 1

Mo3HaBaTe/IbHOIN 3afa4aMu U COCTaBNATb aITOPUTM ero(Mx) BbIMOSIHEHUS,

000CHOBbIBATb U OCYLLECTB/IATL BbIOGOP Hanbosnee ah(PeKTUBHBLIX CNOCOO0B peLLeHus

y4ebHbIX ¥ MOo3HaBaTe/IbHbIX 334ay;

onpeaenaTb/Haxo4uTb, B TOM YUC/e U3 NPeLN0XKEHHbIX BapuaHTOB, YC0BUA ANA

BbINOJIHEHUS Y4eOHOW 1 NMO3HaBaTeNbHOM 3ajavy;

BbICTPaMBaTh XU3HEHHbIE N/aHbl Ha KPAaTKOCPOUYHOe OyAayLee (3adBNATh Lienesble

OpPUEHTMPbI, CTaBUTb afleKBaTHbIe UM 3afayn 1 npegnaratb AeCTBUSA, YKasblBas 1

060CHOBbIBAA NOrMYECKYHO MOC/eL0BaTE/IbHOCTL LUAroB);

BblOMpaTb U3 NpeasioKeHHbIX BAPUaHTOB 1 CaMOCTOATE/IbHO UCKaTb CPeacTBa/pecypcebl

AN1A peLleHns 3a8a4n/0oCTMXKEHNS Lenu;

COCTaB/IATbL MNaH peLleHns npobnemsl (BbIMOMHEHNUA NMPOEKTa, NPOBELEHMUA

nccnefoBaHus);

onpefenaTb NOTeHUMaNbHble 3aTPYLHEHUS NPU PeLLeHnn y4ebHOIN 1 No3HaBaTeIbHOM

3a/ja4M M HaXO4WTb CPeACTBa A4/1f UX YCTPaHEHWS;

OMuWCbIBaTb CBOI OMbIT, OhOPMAA ero 41a nepefayn Apyrum N04SM B BUAE TEXHONOM NN



peLleHns NpakTUYecKMX 3aay onpeaengHHOro Knacea;

MAaHNPOBaTb U KOPPEKTNPOBATb CBOK MHAMBUAYaNbHYHO 06pa30oBaTe/lbHYO
TPaeKToputo.

YMeHue COOTHOCUTL CBOW AENCTBMA C NNaHMPYEMbIMI Pe3y/ibTaTamu, OCYLLEeCTBATL
KOHTPO/b CBOEl 1eATENIbHOCTM B MPOLIECCE AOCTMKEHUSIPE3yNbTaTa, OnpeaensiTh
Crnoco6bl AeliCTBUIA B paMKaxX NpeasioXKeHHbIX YCNOBWIA 1 TPpebOBaHWiA, KOPPEKTNPOBATb
CBOV [IECTBUS B COOTBETCTBUM C M3MEHSIIOLLECs cuTyaumeil. ObyudatoLLMiics CMOXET:
e OMpeAensTb COBMECTHO C MeAaroroM 1 CBEPCTHUKaMU KPUTEPUM MNaHUPYEMbIX

pe3ynbTaToB U KPUTEPUU OLIEHKW CBOEW YUYeOHOW AesTeNbHOCTY;

e  cucTemaTuamMpoBaTb (B TOM u4MCNe BbIOMPATb MPUOPUTETHbIE)  KPUTEPUM
NAaHUPYeMbIX pe3ynbTaToB M OLEHKWN CBOEN AesTeNbHOCTY;

e OTOMpaTb WMHCTPYMEHTbl A1 OLEHWBAHWS CBOel [eATeNbHOCTM, OCYLLECTBAATH
CaMOKOHTPO/Ib CBOEI AeATeNbHOCTU B paMKax Npe/oXeHHbIX YCOBWA 1 TPeGOBaHMWIA;
e  OUEHMBAaTb CBOK [AEATENbHOCTb, aprymMeHTUpys MNPUYUHBLI  AOCTUKEHUS WK
OTCYTCTBMSI NNAaHMPYEMOTO pe3ynbTaTa;

e  HaxoAWTb [OCTaTOYHbIE CPeACcTBa AN BbIMO/IHEHMS Y4YeBHbIX [AeWCTBUIA B
N3MEHSIOLLIEICS CUTYaLMM U/MAK NPX OTCYTCTBUM NNAHUPYEMOrO pe3y/bTara;

e paboTas Mo CBOeMY MnaHy, BHOCUTb KOPPEKTVBbI B TEKYLIYH AeSTeNbHOCTb Ha
OCHOBE aHanM3a W3MEHEHW  cuTyauuum Ans  NOMYYeHMst  3anfaHMpPOBaHHbIX
XapaKTepucTuK NpoayKra/pesynbTara;

e yCTaHaB/MMBaTb CBS3b MEXAY MONYYEHHbIMW XapaKTepUCTUKaMKU MpPoAyKTa W
XapakTepucTukaMm npouecca AesTeNbHOCTM U MO 3aBepLUEHUU  [eSATENbHOCTM
npeAnaratb W3MEHEHWe XapaKTePUCTUK npouecca Ans MNOMy4YeHUs  YNyudlleHHbIX
XapaKTepucTUK NpoayKTa;

e CBepsTb CBOM AEACTBMS C LIENbIO M MPWU Heo6XOAUMOCTU WCMPaBAsTh OLLUMGKM
CaMOCTOSITE/bHO.

2. YMeHMe OLeHMBaTb NPaBWIbHOCTb BbIMO/IHEHMS YYeOHOM 3aauu, COBCTBEHHbIE
BO3MOXHOCTM eé peLleHns. OByYatoLniics CMOXET:

e OMpeAensTb KpUTEPUM NPaBUIbHOCTM (KOPPEKTHOCTM) BbINOMHEHUS YUYe6HOI
3aflauu;

. aHanu3MpoBaTb M 0OOCHOBbIBaTb  MPUMEHEHWE  COOTBETCTBYHOLLErO
VHCTPYMEHTapWs N8 BbINOHEHMS YYeOHO 3aaaun;

e CBOGOJHO MO/b30BATLCA BbIPABOTAHHLIMU KPUTEPUSMMU OLIEHKM W CaMOOLIEHKM,
MCXO/s 3 LIENV U UMEIOLLIMXCS CPeACTB, pasnnyas pesynbTaT U Crocobbl AeCTBIIA;

e OLEHMBaTb MPOAYKT CBOEW AesATeNbHOCTM MO 3aJaHHbIM W/UAN CaMOCTOATE/IbHO
ONpeAenEHHbIM KPUTEPUSM B COOTBETCTBU C LIE/bIO AeATeNIbHOCTY;

e 0060CHOBbIBaTb [OCTVXWUMOCTb LN BbIOPaHHbIM CMNOCOOGOM Ha OCHOBE OLIEHKU
CBOMX BHYTPEHHMX PECYPCOB U AOCTYMHbIX BHELLHUX PECYPCOB;

e (hMKCMpOBaTb W aHaNM3MPOBaTb [AUHAMMKY COOCTBEHHbIX 06pa3oBaTeNbHbIX
pe3sy/bTaToB.

3. BnageHue OCHOBaMK CAaMOKOHTPO/S, CaMOOLIEHKM, MPUHATUS PeLLeHnld 1
OCYLLLECTBNIEHNS OCO3HAHHOrO BbI6Opa B YYeOHOW W MO3HABATE/IbHONW AesTeNbHOCTM.



O6yuvatoLWmMIics CMOXET:

* Habnwopatb M aHaM3MPOBaTb COOCTBEHHYHD YYeOHYKO W MO3HaBaTe/IbHYH0
[EeATENbHOCTb U [eATe/IbHOCTb APYTrMX 00yyaroLwmxca B NpoLecce B3aMMONpPOBEPKMU;

. COOTHOCUTb  peasibHble X MNaHUpyeMble  pesynbTaTbl  MHAMBUAYa/IbHOM
obpasoBate/ibHON AeATeNbHOCTW U fenaTb BblBOAbI;

MPUHUMATb peLLeHne B y4ebHOWN CUTYaLMM U HECTU 3a HEFrO OTBETCTBEHHOCTb;

*  CaMOCTOATENbHO OMpeaensdTb NPUYMHBLI CBOEr0 YCnexa WM Heycrnexa u Haxo4uTb
Cnoco6bl BbIX0A4a U3 CUTYaLUKN HeyCnexa;

* PETPOCMNEeKTUBHO OMNpefensTb, Kakne AeACTBUA MO PeLleHnto YY4ebHON 3afaun unm
napameTpbl 3TUX LENCTBUA MPUBENN K MOMYYEHUIO MMEIOLLErocs npoAyKTa yyebHOM
[eATeNIbHOCT!;

* [eMOHCTPUPOBaTb NPWEMbI PErynauMM MCUX0PU3N0N0TNUYECKUX/IMOLNOHANBHBIX
COCTOSHUMA AN1A  JOCTVMOKEHUS 3ddekTa YCnoKoeHUs (YCTpaHeHUs 3MOLMOHANbHOM
HanpsHKEHHOCTK), apdeKkTa BOCCTaHOBNEHMSA (OCNAGNEHUS MPOABNEHUIA YTOMAEHNS),
ahtheKTa aKTMBM3aLMM (NOBLILLEHMSA MCUXOPU3NONOrNYECKONPEAKTUBHOCTN).
[Mo3HaBaTenbHble YY/[1

Obyyarowmincs  NOAyYMT  BO3MOXHOCTb A1 (hDOPMUPOBAHUA  CleAyHoLWwmnX
nosHaeaTe/lbHbIX YY[. 1 YMeHue onpefenstb MNOHATUA, co3faBaTb 00006LeHNUS,
yCTaHaBNBaTb aHaI0rUK, KnaccupuLmMpoBaTb, CaMOCTOATE/IbHO BblOUPATLOCHOBAHUSA U
Kputepun Ana  Knaccudgukauum, ycTaHaBnMBaTb MNPUYUHHO-CIEACTBEHHbIE  CBA3W,
CTPOUTb NIOTNYECKOe pacCy>XfeHune, ymo3akiouveHne (MHOYKTUBHOE, AefYKTUBHOE, MO
aHanoruun) n genatb BbIBoAbl. OBYYaOLLNIACA CMOXKET:

* nofbupatb CfoBa, COMOLYMHEHHbIE K/IHOUYEBOMY C/OBY, ONpefenstowme ero
MPU3HaKN 1N CBOWCTBA;

*  BbICTpaMBaTb J/IOTMYECKYIO LEMOYKY, COCTOALYH W3 K/IKYEBOro C/ioBa U
COMOAYMHEHHbLIX EMY COB;

e  BblAeNATb O6WMIA MPU3HAK ABYX WM HECKONIbKUX MPeAMETOB WN SBMIEHUI U
00BACHATb UX CXOACTBO;

*  00beAMHATL NpeaMeTbl U ABNEHMA B TPYNMbl MO OnpeAenéHHbIM MpU3HaKam,
CpaBHMBaTb, KnaccuuumpoBaTtb 1 0606WaTb (hakTbl U AB/IEHNUS;

BbIAENSATb SIBIEHNE U3 06LLEro psga Apyrux aBneHui;

e onpeaenaTb 06CTOATENbCTBA, KOTOPble MpefLlecTBOBa/iM BO3HUKHOBEHMIO CBA3M
MeXAy ABNeHUAMU, U3 3TUX O0OCTOATENbCTB BbIAENATbH OnpeaenstoLine, CrnocobHble
ObITb MPUUYNHOW [aHHOIO SIBNEHUS, BbISIBNATb MPUYNHBLI U CNeACTBUA ABNEHUM;

e CTPOUTb pacCyAeHne Ha OCHOBE CPaBHEHWUS NPeAMETOB W SBMEHWIA, BblAeNas npwu
3TOM 06LLMe MPU3HAKW;

e um3naratb MOMYYEHHYK WMH(OPMaLMIO, UHTEPNPETUPYS €€ B KOHTEKCTE peLlaeMoMn
3a/1a4u;

*  CamMOCTOATENIbHO YKasblBaTb Ha WHMOpMaUMI0, HYXAAKOLUYCS B MPOBEPKE,
npegnaraTb U NPUMEHATb CNOCO6 MPOBEPKMN AOCTOBEPHOCTU MH(OPMALNN;

. NO3HaBaTE/IbHOW U MCCﬂe,D,OBaTeﬂbCKOVI [0eATeNIbHOCTA (I'IpI/IBO,CI,I/ITb 00bACHEHNE C



N3MeHeHVeM (DOpPMbl MPeACTaBNeHUs; OOBACHATb, AeTannsvMpys wuam  0606was;
06BACHATbL C 38jaHHON TOUYKM 3PEHNSA);

. BbISIBNATb W HasblBaTb MPUYUHLI  COObITUS, SBMIEHMSA, B TOM  4uC/e
BO3MOXHble/Hanbonee BepoOATHblE MPUYMHBI, BO3MOXHbIE MOCNEACTBUA 3a[aHHOMN
MPUYMHbI, CAMOCTOATE/IbHO OCYLLLECTB/IAA NPUYNHHO-CNEACTBEHHbIV aHa/IN3;

e [enatb BbIBOJ Ha OCHOBE KPWUTMYECKOrO0 aHanu3a pasHbIX TOYEK 3peHus,
MOATBEPXAaTb  BbIBOA4 ~ COOCTBEHHOW  aprymMeHTauuein  uaM  CamMOCTOSATESIbHO
MoNy4YeHHbIMWN JaHHLIMW.

2 . YMeHue co3gaBaTb, MPUMEHATb U Npeobpa3oBbiBaTbh 3HAKN U CUMBOJIbI, MOAENN
CXEMbI /151 peLLeHns y4eOHbIX 1 MO3HaBaTe/IbHbIX 3a4a4. OB0y4YatoLLNACA CMOXKET:
0603Ha4YaTb CUMBO/IOM U 3HAKOM NpPesMET U/UNK ABNEHNE;

e OnpefenaTb NOrMYecKue CBA3M  MeXAy npegmeramMv  W/WAN - ABMEHUSAMMU,
0603HayaTh faHHble IOrMYECKMe CBA3MN C MOMOLLbIO 3HAKOB B CXEME;

co3fiaBaTb abCTPaKTHBIN UK peasibHblii 06pa3 npegmMeTa u/nunu SBneHns;

CTPOUTbL MOfENb/CXeMy Ha OCHOBe YCNOBUIA 3afa4n U/nnm crnocoba eé peLleHus:;
*Npeo6pa3oBbiBaTb MOALENN C LENbH BbISABEHUS OO6LMX 3aKOHOB, OMNpPeaenstoLmx
AAaHHYI0 NPefMEeTHYH0 06/1aCTb;

*  NepeBOANTb CNOXHYK MO cocTaBy (MHOrOacnekTHyt) WHGopmaumo 13
rpaguyeckoro nnm ¢opmMaan3oBaHHOro (CMMBOJILHOIO) NPeACTaBNEHUS BTEKCTOBOE U
HaobopoT;

e  CTPOWUTb CXEMYy, anroputMm [AeicTBUS, WCMPaBNsSTb WAM  BOCCTaHaB/MBATb
HEW3BECTHbIN paHee alropuTM Ha OCHOBE MWMEKLLeroca 3HaHUs 06 060bekTe, K
KOTOPOMY NPUMEHSAETCS aropuTM;

CTPOUTb A0Ka3aTe/IbCTBO: NPSIMOE, KOCBEHHOE, OT NPOTUBHOIO;

e aHanMsmpoBaTb/pediiekcMpoBaTh OMbIT pa3paboTky W peanunsauuum y4ebHOro
MPoeKTa, uccnefoBaHNa (TEOPETUYECKOrO, IMMUPUYECKOr0) Ha OCHOBE MpeLN0XeHHOMN
NPo6/eMHON CUTyaLuKn, NOCTaBNEHHOW LUenu W/MNn 3afaHHbIX KPUTEPUEB OLIEHKM
npoAyKTa/pesynbTaTa.

KoMMyHUKaTuBHbIE YY1

1 YMeHue  opraHu3oBbiBaTb  y4yebHOe  COTPYAHMYECTBO U COBMECTHYHO
LeAaTeIbHOCTb C YYuTe/NleM M CBEPCTHMKamK; pabotatb WHAMBUAYaNbHO M B rpymnne:
HaxoauTb o0LLee pelleHne 1 paspellaTb KOHMIMKTbI HA OCHOBE COr/1acoBaHUA NO3NLUNA
N yyéTa MHTepecoB; (hopMynupoBaTb, apryMeHTUPOBaTb U OTCTaMBaTb CBOE MHEHME.
OO6yyvaroLMInCcs CMOXET:

onpesensaTb BO3MOXHble POV B COBMECTHOMN AeATeNIbHOCTY;

Urpatb onpefenéHHyo posib B COBMECTHOW LeATe/IbHOCTH;

* MNpPUHMMaTb NO3MLMI CcobecefHMKa, NOHMMAs MO3ULUI0 LPYroro, pas3nnyatb B ero
peun: MHeHue (TOYKY 3peHus), [0Ka3aTeNbCTBO (aprymeHTbl), (hakTbl; TuMoTesbl,
aKCMOMbI, TeopuH,

* OnpefenaTb CBOW AeACTBUA W LeNCTBUS MapTHEpa, KOTOpble CNOCOOCTBOBAIN WK
NPensaTCTBOBa/IN NPOAYKTUBHON KOMMYHUKALNN;



* CTPOUTb MNO3UTWMBHbLIE OTHOLIEHWUA B npouecce Yy4ebHOW W MNO3HaBaTebHOM
[eATeNbHOCTH;

* KOPPEKTHO W apryMeHTMPOBaHHO OTCTamMBaTb CBOK TOUKY 3PEHUS, B LUCKYCCUU
YMeTb BblBUraTb KOHTPAprymMeHTbl, nepepasvpoBatb CBOK MbIC/b (BnajeHue
MeXaHN3MOM 3KBUBANIEHTHbIX 3aMeH);

*  KPUTUYECKM OTHOCUTHLCA K COOCTBEHHOMY MHEHWI, C LOCTOMHCTBOM MPU3HABAaTb
OLIMBOYHOCTb CBOEr0 MHEHUSA (eC/IM OHO TAKOBO) M KOPPEKTMPOBATbL Ero;

npeanaratb albTepHATUBHOE peLleHne B KOH(DIMKTHOW CUTyaLuu;

BblAeNATb 0OLLYO TOUKY 3pPEHUS B UCKYCCUMN;

e [loroBapuBaTbCsi O MpaBuiax M BoMpocax [ANs 06CYXAeHUS B COOTBETCTBUM C
MOCTaB/IEHHOW Nepes rpynnon 3agaven;

e 0TOGUpaTb M MCNONb30BaTbL PeYeBble CPeLCTBA B NPOLECCe KOMMYHUKaL MK C
APYTrMMU NOABMY (guanor B nape, B Majion rpynne n T. 4.);

*  NpeAcTaBNATb B YCTHOW WM MWUCbMEHHOW (hopme pas3BEPHYTLIA NfaH
COOCTBEHHON AeATeNIbHOCTY;

e cobnogatb HOPMbI MYy6/IMYHON peyuun, pernameHT B MOHOMOre M AWCKYCCUM B
COOTBETCTBMM C KOMMYHMWKaTUBHOW 3aa4ei;

*  BbICKa3blBaTb 1 060CHOBbLIBATb MHEHME (CY)XKAEHNWE) U 3anpallnBaTb MHeHVE
napTHEpPa B pamKax Aunanora,

* MPUHUMATb PeLLeHMe B XOLe AManora n coriacoBbiBaTb €ro ¢ C06ecejHNKOM;

. co3fiaBaTb  MUCbMEHHblE  K/ULIMPOBAHHbIE W OPUTMHANbHbIE  TEKCTbl C
MCMONb30BaHMEM HEOOXOAMMbIX PeYeBbIX CPeACTB;

*  MCNonb3oBaTb BepbasibHble cpefAcTBa (CpefAcTBa /IOTMYECKOM  CBA3M) A1
BblJ€NeHNs1 CMbIC/I0BbIX 6/10KOB CBOEr0 BbICTYMN/IEHMS;

. ncnosb3oBatb  HeBepbasibHble  CpeAcTBa  WAW  HarnsgHble  Martepuassl,
MOAroTOBNEHHbIE/ 0TOO6PaHHbIE N0 PYKOBOACTBOM YUUTENS;

. fenatb  OUEHOYHbIA  BbIBOA4 O  AOCTVDKEHMM  LeIM  KOMMYHMKaLUu
HenocpeACcTBEHHO MOC/e 3aBePLUEHNS KOMMYHUKATUBHOIO KOHTaKTa U 060CHOBbLIBATb
ero.

MpeaMeTHbIe pe3ynbTaThl

Ob6yuyatowmincs noayynT BO3IMOXKHOCTb A1 (DOPMMPOBAHUS Ceayowmx npegmeTHbIX
pe3ynbTaToB:

* 3HaHMA O NPUPOLEe BAXHEWLWMX (UINYECKUX SABMIEHWIA OKPYXKaloWwero mupa u
MOHUMaHVe CMbICNa PU3NYECKNX 3aKOHOB, PACKPbIBAOLLMX CBA3b U3YUEHHbIX ABNEHUIN;
* YMeHMs Mofb30BaTbCHd MeTOAaMM Hay4yHOro WCCNefoBaHUsi SIBIEHWUWA MPUPOABI,
MPOBOAUTb HAGMOAEHUS, NIAHUPOBATL W BbIMOMHATL 3KCNEPUMEHTbI, 06pabaTbiBaTb
pe3ynbTaTbl U3MEPEHWUIA, NPeACTaBNATb pe3ynbTaTbl M3MEPEHWIA C MOMOLLbIO Tabnuu,
rpaukoB u (hopmys, 06HapYyXXMBaTb 3aBUCUMOCTU MeXAY (PU3NYECKMMU BEIMUNHAMM,
OOBACHATbL  MOMYyYeHHble pe3ynbTaTbl W fenaTb BbIBOAbI, OUEHWBaTb rpaHuLbl
MOrpeLwHoOCTe pe3ynbTaToB U3MEPEHNIA;

* YMeHVA MPUMEHATb TeOpPeTUYeCKMe 3HaHWA Mo (PM3MKe Ha MNPaKTUKe, pellaThb



(hm3myeckme 3afaum Ha NPUMEHEHME NONYYEHHbIX 3HAHWI;

* YMEHUS W HaBblKW NPUMEHATb MOJIyYeHHble 3HaHWUA 415 0OBACHEHUS MPUHLMIMOB
OEACTBUS  BaXKHEMLWMX TEXHUYECKMX YCTPOWCTB, pelleHns MpakTUYecKMx 3adad
MOBCEAHEBHON XW3HKU, o0becneyeHns 6e30MaCHOCTU CBOEW XXU3HW, pauvOHa/IbHOro
MPUPOLONONL30BAHUA N OXPaHbl OKPYXKatoLLen cpefpl;

e (hopmupoBaHve Y6exeHUs B 3aKOHOMEPHOMW CBA3M M MO3HABAEMOCTW SAB/IEHUN
NpUpofAbl, B 06bEKTUBHOCTN HayUYHOr0 3HaHWSA, B BbICOKOW LLEHHOCTW HayKu B pasBUTUM
MaTepuasibHOM U JYXOBHOIN KYNbTYpbl NOAEN;

Cofep)xaHue yyebHOro npegmera

(NnpakTuMyeckas 4acTb  y4yebBHOro cogepXaHus  npeameTa  yCu/eHa
MaTepuanbHO-TEXHUYECKON 6a30ii LeHTpa «To4yka pocTa», WCMNONb3yeMoro Ass
peanusauumn obpasoBaTe/ibHbIX MPOrpaMm B paMkKax npenogaBaHus (U3NKK)

dun3nkKa u Ct)VI3I/ILIECKI/Ie MeTOAbl N3YyHEHUA MPUpPOAbLI

dunsmka — Hayka 0 npupoge. HabnwogeHne u onucaHne ¢UINYECKUX SABMIEHWIA.
dusnyeckne npubopbl. Pusnyeckne BeNUUUHBI U UX UK3MEPeHMe. [lorpewHocTm
N3MEPEHWA.

MexayHapogHasa cucTema eguHuy. HayuHblil  MeTog no3HaHus.  Pusnyeckuin
3KCMNEPUMEHT U

(pm3nyeckan Teopus. Hayka n TexHuKa.

[emoHcTpauum (c ncnosnb3oBaHmem o6opyLoBaHnsA «Toyka pocTa») HabnogeHve
(hm3nyecknx AB/EHWNA: cBobofHOro nageHus Ten, KonebaHWi
MasATHUKa,

MPUTSHKEHUE CTa/IbHOrO Lapa MarHMToMm, CBeYEeHMe HUTK 3NeKTPUYECKOW Nnamnbl.
dusnyeckme

npuoopsl.

NabopaTtopHble paboTbl U ONbIThl (C UCNO/b30BaHNEM 060pYyA0BaHNA «ToYKa
pocTa») OnpefeneHune LeHbl AeNeHns WKabl U3IMEpPUTENbHOro npubopa. MiamepeHue
OJWHBI.

3mepeHne 06beMa XXUAKOCTU M TBEPAOro Tefa. 3mepeHue Temnepatypsbl.
MexaHnyeckune aBneHuns

KunHemaTuka AnHamumka

3aKOHbl COXpaHeHUs UMMNY/bCa U MEXaHUYECKOM aHeprun MexaHuyeckme KonebaHus u
BOJIHbI

MexaHuueckoe auxeHne. OTHOCUTENBHOCTL ABMXEHUA. CUCTEMa OTCYETa.
TpaekTopus. MyTb. MNpAMONNHeiHOe paBHOMEPHOE ABMKeHNe. CKOpPOCTb
PaBHOMEPHOr0 NPAMOIMHENHOIO ABVKEeHNUA. MeToAbl M3MePEHUs pacCTOAHWS,
BPEMEHM 1 CKOPOCTH.

HepaBHOMepHOe aBuxXeHne. MrHoBeHHasd CKOPOCTb. Y CKopeHue. PaBHOYCKOpeHHOoe



ABmxeHne. CeobogHoe nageHue Ten. IMpagmMkm 3aBUCUMOCTU NYTU N CKOPOCTW OT
BPEMEHN.

PaBHOMepHOE [ABMXeHNe No oKpy>XXHocTW. Mepmnofd 1 vyactToTa obpalleHns. AsneHue
nHepumn. Mepsbli 3aKoH HbtoTOHa. Macca Tena. MnoTHOCTbL BellecTBa. MeTobl
N3MEPEHNA MaccChbl U NMIOTHOCTH.

B3anmopeiicteme Ten. Cuna. MpaBuno CNOXeHUS Cu.

Cwuna ynpyroctu. MeTtoabl N3MepPEHUA CUNbI.

BTopoit 3akoH HbloTOHa. TpeTuii 3aKOH HbHOTOHA.

Cunna TaXecTn. 3aKOH BCEMUPHOTO TAroTeHUA. VICKyCCTBEHHbIe CNYTHUKK 3eMnn. Bec
Tena. HeBecoMocCTb. ["'eouleHTpPUYECKada N rennoLeHTpuYyeckasd cuctemsl Mmpa. Cuna
TPEeHUA.

MOMEHT cu/bl. Y CNoBUA paBHOBECUA pblyara. LIeHTp TAXeCTU Tena. Y cnoBus
paBHoOBecuA Ter.

Mmnynbc. 3aKOH COXpaHeHUsa nmnynbca. PeakTUBHOE ABUXXEHNE,

PaboTa. MowHocTb. KnHeTnyeckas aHeprus. INoTeHUnanbHasa aHeprus
B3aMMOAENCTBYHOLIMNX TeN. 3aKOH COXPaHEHUS MeXaHMUYeCcKOon aHeprumn. MpocTble
MeXaHu3Mbl. KoathpuumneHT nonesHoro aeincTens. MeTofbl M3MEPEHMNS SHEPTUN,
paboTbl N MOLLHOCTH.

[asneHune. ATmocgepHoe gasneHne. MeToabl M3MepeHUs faBneHus. 3akoHllackans.
["MapaBnyeckue MawnHbl. 3aKOH ApxumMmea. Y cnoBue nnaBaHua Ten.
MexaHu4yeckme KonebaHms. Mepuog, Yactota n amnantyaa KonebaHuii. Mepuog
Ko/ie6aHNin MaTeMaTMyecKoro v rnpy>XMHHOro MasTHUKOB.

MexaHnyeckue BOMHbI. J1Ha BOSIHbI. 3BYK.

JeMoHcTpaumm (c ucnosb3oBaHmem o0b6opynoBaHusa «Toyka pocta») PaBHOMepHOe
NPSMONNHeNnHoe ABMXKeHne. OTHOCUTENbHOCTb [ABMXEHUS. PaBHOYCKOPEHHOE
[BWXEHNeE.

HanpasneHne CKOpPOCTX NP1 PaBHOMEPHOM [BUXKEHUW MO OKPYXXHOCTU. HABNeHue
nHepumn. Baanmopgenctene Ten.

3aBMCMMOCTb CUJIbl YNPYTOCTU OT AeopMaunn NPy>XXnHbI.

CnoxeHue cun. Cuna TpeHus. BTopoil 3akoH HbtoTOHa. TpeTuil 3akoH HbloTOHa.
HeBecomocCTb.

3aKOH CoXpaHeHua uMmnynbca. PeakTUBHOE [BUKEHME.

I3MeHeHMe 3Heprum Tena npy coBepLLeHnn paboThbl. MpeBpaLLeHns MexaHNYeCcKoi
3HEeprum U3 oHow hopMbl B APYrylo.

3aBMCUMOCTb [aBfieHWs TBEPAOro Tena Ha ornopy OT AeMCTBYHOLWEN CUMbl UMoWaan
ornopbl. O6bHapyXeHne aTMOCHEPHOr0 AaBNeHNS.

I/I3mepeH|/|e aTMOCCbepHOFO faBneHunsd 6ap0|v|eTp0|v| - aHEpPOM oM.
3akoH lMackans.

MmapaBnmMyecknin npecc.3akoH

Apxumega.

lMpocTbie MexaHM3MblI.

MexaHnyeckue KonebaHus.



MexaHn4yeckue BOJHbI.
3BYyKOBble KonebaHus.
Ycnosus pacnpocTpaHeHns 3ByKa.



NabopaTopHble paboTbl U ONbIThl (C UCNO/b30BaHNEM 060pYyA0BaHNA «ToYKa
pocTa») I3MepeHne CKOPOCTU PaBHOMEPHOIO ABUXEHWS.

M3yyeHre 3aBMCMMOCTM NMYTW OT BPEMEHU NPW PaBHOMEPHOM W pPaBHOYCKOPEHHOM
OBVMXKEHUMN VI3MepeHMe YCKOPEHUS MNPSAMOMHENHOTO PaBHOYCKOPEHHOTO ABMXKEHWS.
3mepeHune macchbl.

i3mepeHune Na0THOCTM TBEPAOro Tena.

M3mepeHme NIOTHOCTU XUAKOCTW.

3mepeHue cunbl AUHAMOMETPOM.

Cno)keHue cu, HanpaBfeHHbIX BAO/b OAHOW MPAMOIA.

CnoxxeHue cun, HanpasieHHbIX Nof Yr0M.

MccnenoBaHue 3aBMCMMOCTU CUIbI TSXKECTW OT MaccChl Tena.

WccnepoBaHue 3aBUCUMOCTW  CU/bl  YMPYrocTU OT  YAJ/IMHEHUS  MPYXXWHbI.
3MepeHmne XXeCTKOCTU NPY>KUHbI.

ccnegoBaHue cusibl TPEHNS CKONBbXEHUA. 13MepeHne KoaguumeHTa TpeHns
CKO/IbXKEeHW.

ccnepgoBaHue ycnoBuiA paBHOBECKS pblyara.

HaxoxeHue LeHTpa TSXKeCTH MI0CKOro Tena.

BbluncneHune KI4 HakNOHHOW MNNOCKOCTW.

3MepeHne KUHETUYECKOI 3Heprum Tena.

3mepeHne n3meHeHUsi NOTEHUMAIbHOM 3Heprum Tena.

3mepeHne MOLHOCTH,

3mepeHune apxnmenoBon cunbl. 3yveHne

YCNOBWIA NnaBaHUs Ten.

3yuyeHne 3aBMCMMOCTI nepmnofa KonebaHnin MasTHUKA OT ANUHbI HATK.M3MepeHne
YCKOpPeHUsi CBO60AHOro nafeHus ¢ MOMOLLbI0 MasTHUKa.

3yuyeHne 3aBMCMMOCTU Nepmnoga KonebaHmin rpysa Ha Npy>XnHe oT Macchl rpyasa.
BbINYCKHUK HayumnTCA:

* pacnos3HaBaTb MeXaHW4YeCKMe SABMNeHMA W OOBACHATb Ha OCHOBE WMEHLMXCS
3HaHWA OCHOBHbIE CBOWCTBA WM YC/OBMSA NPOTEKAHUS 3TUX SBNEHWIA: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMONIMHENHOE ABMXEHME, CBOOOAHOE MafeHne Ten, HEBECOMOCTb,
pPaBHOMEPHOE ABMXXEHME MO OKPYXHOCTW, WHepLuuMs, B3auMOAEWCTBME Ten, nepepada
[aBNeHns TBEPAbIMU Tenamu, >XUAKOCTAMW W rasamu, aTtmocepHoe [aB/ieHue,
nnaBaHWe Tef, paBHOBECME TBEPAbIX Tesn, KonebaTenbHOe [ABMXEHME, PEe30HaHC,
BO/THOBOE [BVKEHUE;

*  ONUCbIBaTb W3YYEHHble CBOMCTBA TEN M MeXaHWYecKue SB/IEHWUS, MCNO/b3ys
(hmM3nyecKme BeNNYMHbI: MyTb, CKOPOCTb, YCKOPEHWe, Macca Tefa, NJ0THOCTb BELLEeCTBa,
Cuna, [fAaBneHWe, WUMNYNbC Tena, KWHETUYEeCKas 3Heprus, noTeHuManbHas 3Heprus,
MeXaHM4Yeckas paboTta, mMexaHuyeckas MowHocTb, KM npocToro mexaHusma, cunia
TpeHWs, amnauTya, nepmog 1 Yactota KosiebaHuia, AnnHa BOMHbI



M CKOPOCTb €€ pacnpocTpaHeHus; Mpu ONMCaHUN NPaBUIbHO TPaKTOBaTb (PU3NYECKUMN
CMbIC/T UCNOJIb3YEeMbIX BENNYUH, UX 0B603HAUYEHUA N eAUHULbBI U3MEPEHUS, HaXOAWUTb
(hopMyfibl, CBA3bIBAOLLME AaHHYIO (PU3MYECKYIO BEIMUNHY CAPYTVUMU BEIMUNHAMU;

* aHaNM3npoBaTb CBOWCTBA Tesl, MeXaHU4YeCKue SABMEHWS W MPOLECCHl, WUCMO/b3YyS
(hpm3nyeckme 3aKOHbl M MPUHLNMBL: 3aKOH COXPaHeHWUs 3HEepruu, 3aKOoH BCEMUPHOrO
TArOTeHWs, paBHofencTBYOWan cuna, |, 11 n 111 3akoHbl HblOTOHa, 3aKOH COXpaHeHus
nmnynbca, 3akoH [yKa, 3akoH [lackang, 3akoH Apxumega; Npyv 3TOM pasnnyathb
C/IOBECHYIO (DOPMY/IMPOBKY 3aKOHA M ero MaTemMaTU4ecKoe BbIpaXKeHWE;

* pa3nnyaTb OCHOBHbIE MPU3HAKW W3YUYeHHbIX (PU3NYECKUX MOLenel: maTepuasibHas
TOUKa, NHepLManbHaa cucTemMa OTCUETa,

*  peLiaTtb 3a4a4u, UCMONb3ys (PU3NYECKME 3aKOHbl (3aKOH COXPaHeHWs 3Hepruu,
3aKOH BCEMWPHOIO TArOoTeHWd, npuHuun cynepnosvuum cun, I, 1l n 11l 3aKoHbI
HblOTOHA, 3aKOH COXpaHeHUsa MMNynbea, 3aKOH 'yKa, 3aKoH [lackand, 3akoH
Apxumega) v ¢opMysbl, CBA3bIBaKOLLNE (DUNYECKME BENNYUHBI (NYTb, CKOPOCTD,
YCKOpeHne, Macca Tena, NMJOTHOCTb BeLlecTBa, CWnia, AaBneHWe, UMMynbC Tena,
KUHEeTUYECKaa 3Heprusa,  noTeHuuanbHas 3Heprus, MexaHudeckad paborTa,
MexaHun4yeckasa MoLLHocTb, KT/ npocToro mexaHusmMa, cuna TPEHUSA CKOJIbXKEHNS,
amnauTyga,  nepuog M 4actoTa KonebaHWi, [ANMHA BOSIHbI U CKOPOCTb eé
pacnpocTpaHeHWs): Ha OCHOBE aHanu3a YCMoBUSA 3afayn BbILENATb (U3MYecKue
BE/INYMHbLI N (POPMYSibl, HEOBXO4MMbIe AN e pelleHns, U NPOBOAUTL PacyéThl.
BbINYCKHMK NONYYNT BO3MOXKHOCTb HayUMThCA:

*  UCMOMb30BaTb 3HAHWA O MEXaHUYECKMUX ABNEHWUAX B MOBCEAHEBHOM >XU3HM [N
obecneyeHns 6es3omacHoCTM npu obpaweHun ¢ npubopamMnm U TEXHUYECKUMU
yCTpOACTBaMU, ANA COXPaHeHWs 340POBbA U COGMOAEHMS HOPM  3KONOTMYEecKoro
NOBEeLEHNS B OKPY>KaloLLlell cpese;

* MPUBOAWNTbL MpPUMEPblI MNPaAKTWUYECKOro UCNOMb30BaHNUA (PU3NYECKNX 3HAHWUA O
MeXaHUYeCcKnx SABNeHMAX U (PU3NYECKUX 3aKOHAxX; WCNO/b30BaHWUSA BO30OHOB/IAEMbIX
WCTOYHUKOB 3HEPruu; 3IKONOrMYECKUX MOCNeACTBUA UCCNef0BaHUA  KOCMUYECKOro
MPOCTPaHCTBA;

* pasmuyaTb rpaHulbl NPUMEHUMOCTM (PU3NYECKUX 3aKOHOB, MOHUMATb BCEOOLMN
XapakTep (yHAaMeHTa/bHbIX 3aKOHOB (3aKOH COXpPaHEeHUS MeXaHWYeCKOW 3Hepruu,
3aKOH COXpaHeHus WMMNynbCa, 3aKOH BCEMWPHOrO TATOTEHMS) W OrPaHWYeHHOCTb
MCNO/b30BaHMA YaCTHbIX 3aKOHOB (3aKOH N'yKa, 3aKoH ApxumMega v ap.);

* npuémam noucka u {(OPMYINPOBKM [OKA3ATENbCTB BbIABUHYTbLIX TUMNOTE3 U
TEeOopPeTNYECKNX BbIBOLOB HA OCHOBE 3MMUPUYECKN YCTaHOBNEHHbIX (PaKTOB;



NNabopaTopHble PabBoTbl M ONbITbl (C MCNONb30BaHMEM 060pyAoBaHUS «TouKa
pocTa») WMccnegoBaHne W3MEHeEHMst CO BPeMeHeM TemnepaTypbl OCTbiBatoLleli BOAbI.
N3yuyeHne siBNeHWs TennoobMmeHa. V3MepeHue yaenbHOV TennoemMKOCTM BellecTBa.
N3mepeHne BNaXKHOCTM BO3AyXa.

WccnenoBaHve 3aBUCMMOCTM 06beMa rasa oT aB/IeHNs Npy NOCTOSAHHON TemnepaType.

BbINYCKHUK Hay4mnTCs:

e pacrno3HaBaTb TEMN/OBble SBIEHWUS M OOBACHATb Ha OCHOBE WMEHLWUXCS 3HaHWI
OCHOBHbIE CBOWCTBA W/ YCNOBWUS MPOTEKAHWUS 3TUX ABNEHWIA: AUDADY3ns, N3MeHEHMe
06bEMa TeN Mpu HarpeBaHMK (OXNaxaeHun), GonblUas CXMMAeMOCTb ra3oB, Manas
CKMMaAeMOCTb KUAKOCTelA W TBEPAbIX Ten; TENJOBOe paBHOBECUE, WCMAapeHue,
KOH/AeHcaums, NnaBneHne, KpUCTaNIM3aums, KUNeHe, BNaXXHOCTb BO3AyXa, pas/inyHble
crnoco6bl Tennonepefayn;

e ONuUcbIBaTb W3y4YeHHble CBOWCTBA Ten W TEnnoBble SBMNEHUS, UCMOMb3YS
(U3NYECKME BENYMHBI: KOMMYECTBO TEMOTbl, BHYTPEHHSS 3Heprus, Temnepatypa,
yaenbHas TeNI0EMKOCTb BELLECTBa, Y/eNbHas TennoTa NnaBneHns 1 napoobpasoBaHms,
yfenbHas TennoTa CropaHvs TOMAMBa, KO3(ULMEHT NONe3HOro AeiACTBUS TENOBOrO
ABUTaTeNs; Npy ONMcaHUM NPaBUIbHO TPAKTOBATb (PU3NYECKMIA CMbICA UCMO/b3YEMbIX
BE/IMYMH, NX 00603HAUYEHNS U eAVHULbI U3MEPEHUS, HAXOAWUTb (HOPMY/Ibl, CBS3bIBaOLLME
[aHHY0 (DU3NYECKYIO BENNYNHY CAPYTUMMN BENMYNHAMY;

e aHaNM3MPOBATb CBOWCTBA TEN, TEM/OBblE SABNEHMSI W MPOLIECCHI, UCMOMb3Ys 3aKOH
COXPaHEHUs 3HepruM; pasnuMyaTb CNOBECHYH (HOPMY/IMPOBKY 3aKOHa W €ro
MaTEMATUYECKOE BbIPAXKEHNE;

e pasnnyaTb OCHOBHbIE MPU3HAKM MOfeNeli CTPOEHUS rasoB, XXMAKOCTEW 1 TBEPAbIX
Ten;

e pellaTb 3afayu, WUCMONb3ys 3aKOH COXPaHEHWs 3HEpPrMn B TEMNOBbIX MpoLeccax,
hopMy/ibl, CBS3bIBAKOLME (DU3NYECKME BENUUMHBI (KOMMYECTBO TEMOThbl, BHYTPEHHSS
3Heprus, TemnepaTypa, YAenbHas TennoéMKOCTb BeLLeCTBa, YAeNbHas TennoTa
NnaBfeHNs U NapoobpasoBaHMs, yienbHas TennoTa CropaHus TOMNAMBa, KO3(MUUUEHT
MONe3HOro [eiiCTBMS TenjoBOro ApuraTens): Ha OCHOBE aHanv3a YC/OBMSI 3afauu
BbIeNIATb (WM3NYECKME BENNYMHBI U (HOPMY/bl, HEOOXOAMMble [N €€ peLleHus, W
MNPOBOANTL PacUETHI.

BbINYCKHMK NONYYNT BOSMOXKHOCTb HayunThCA:

e  UCNOMb30BaTb 3HAHWS O TENNOBbIX SBNEHUSAX B MOBCEAHEBHON >KU3HU Ans
obecrneyeHnss 6e30nacHOCTM npu obpauleHnn ¢ npubopamMum 1 TEXHUYECKUMM
ycTpoiicTBaMu, [Ns COXpaHeHUs 3[40POBbs W COOBMOAEHUS HOPM 3KONOrMYECKOro
NoBeAEHNS B OKPY>Kalolleii cpefle; NPUBOAMTbL NPUMEPbLI 3KONOTUYECKMX



NocneAcTBUIA paboTbl [ABuraTeneid BHYTpPeHHero cropanus (ABC), TennosbIXx K
rMApPo3NeKTPOCTaHLUNI;

° MPUBOANTDL NPUMEPblI NPaKTMWUYECKOrOo WCMONb30BaHUA (U3NYECKUX 3HAHWUIA O
TEennoBbIX SBNEHUSIX;

e pasnMyaTb rpaHulbl NPUMEHUMOCTM (QU3NYECKMUX 3aKOHOB, MOHMMATb BCEOOLUI
XxapakTep (yHAAMeHTaNbHbIX (PU3NYECKUX 3aKOHOB (3aKOH COXpPaHEHWA 3Heprum B
TennoBbIX NpoLeccax) U OrpaHNYeHHOCTb UCMONb30BaHMS YaC T HbIX 3aKOHOB;

* MpuémaM noucka n (OPMYIMPOBKM [0Ka3aTeNbCTB BbIABUHYTbIX FUNOTE3 U
TeopeTUYeCKNX BbIBOAOB HA OCHOBE AMMMUPUYECKM YCTaHOBNEHHbIX (JaKTO0B;

8 knacc (70 yacos, 2 4yaca B HefenNo)

BeepneHue (4 u)
Uto wu3yvaer m3mka. Pusnyeckne aBneHWs. HabnogeHUs, OMbITbl, U3MEpPEHUS.
Pun3nKa N TeEXHUKA.
NTabopatopHble paboThl:
1 OnpefeneHne UeHbl [eneHns U3MepuTenbHOro uuanHapa (C 1Mcrnonb3oBaHWEM
06opyaoBaHNs «TouKa pocTax).
[MepBOHayanbHbIE CBEAEHNS O CTPOEHUM BelecTsa (6 4)
Monekynbl 1 atombl. Anddysua. OevxeHne Monekyn. CBfA3b TemrnepaTypbl Tena co
CKOPOCTbIO  [BWKEHWUA ero Mofiekyn. [puTskeHne W OTTaIKMBAHUE  MOJIEKY/I.
Pa3nnyHble COCTOSHUSA BelecTBa M UX OOBACHEHWEe Ha OCHOBE MOJEKYNAPHO -
KUHETUYECKMX NpeLCTaB/IEHWIA.
NabopatopHble paboThl:
2. W3mepeHue pasmepoB Manbix Ten (C ucnosb3oBaHMem 060pyaoBaHUsA «Touka
poCTa»)
B3aumogericteue Ten (224)

7 Knacc (70 vacos, 2 yaca B Heflento)TensioBble aBneHNA (25 Y)

Tennosoe [fBuxeHue. BHYTpeHHAA sHepruda. PaboTta v Tensonepefaya Kak Crocoobl
N3MEeHeHWs BHYTPeHHEN aHeprum Tena. Buabl Tennonepesayn.

Konnyectso Tennotbl. YpenbHasg TennoeMKOCTb. Y[efnbHasa Tennota CropaHus
Tonnuea. MNnasneHne 1 Kpuctanansaumsa. Temnepatypa naaeneHus. Y aenbHaa Tennora
MnnaBneHns.

WcnapeHve n kKoHpeHcaums. OTHOCWUTeNbHAA BNAXHOCTb BO34yXa W ee U3MepeHue.
KuneHune. Temnepatypa KuneHuns. Y genbHas TennoTa napoobpasoBaHus.

OObsACHEHNe NU3MEHEHWIA arperaTtHbIX COCTOSHUIA BeLLLeCTBa Ha OCHOBE MOJIEKYAPHO -
KUHETUYECKMX NPeLCTaBEHWA.

[MpeBpaLleHns 3Heprum B MeXaHNYeCKMX 1 TENOBbLIX NPOLLeccax.

[BuraTesib BHyTpeHHero cropaHus. MNMaposasa Typ6uHa. JTabopaTtopHble paboThl:
CpaBHeHME KOMMYeCTB TEN0Tbl MPWY CMeWMBaHWM BOAbl Pa3HO Temmnepatypbl (C
MCMONb30BaHMEM 060pYyA0BaHNA «TOUKa poCTa»).



2 W3mepeHwue yaenbHON TeNN0EMKOCTY TBEPLOro Tena(c Mcnonb3oBaHMeM 060pyL0BaHuNS
«Touka pocTa»).

3 W3mepeHune BNaXXHOCTKN BO3AyXxa (C NCMO/b30BaHMEM 060pyA0BaHUSA « TOYKApOCTa»).
AnekTpuyeckne ABneHna (27 4) nektpusaumsa Ten. [lBa poaa 3NeKTPUYECKUX
3apagoB. B3anmogeicTene 3apsfoB. DNeKTpuyecKoe nosne.

[VNCKPETHOCTb 3/1IEKTPUYECKOro 3apsafa. InekTpoH. CTpoeHue aToMOB. MOCTOSAHHbIN
3NEeKTPUYECKUIA TOK. [anbBaHMYECKMEe 3NEMEHTbl. AKKYMYNSATOPbI. NeKTpuyeckas
LUenb. ONEKTPMYEeCcKMiA TOK B MeTannax. Cuna Toka. AMNepMeTp. ONeKTpuyeckoe
Hanps>xeHne. BonbTMeTp. DNeKTPUYEecKoe conpoTuBieHne. 3akoH Oma gna yvactka
3NEeKTPUYECKOWA Lienu.

YaenbHoe conpoTuBneHune. Peoctatbl. Bubl coeiMHEHNIA NPOBOAHWKOB.

Pabota ® MOLLHOCTb 3/1eKTPUYECKOr0 TOKa. Ko/MM4YecTBO TenoThl, Bblfensemoe
MPOBOAHMKOM C TOKOM. CYeTuuK 3MeKTPUYECKOW 3Heprun. Jlamna HaKaiMBaHus.
AneKTpoHarpesate/ibHble  NPUGOPbl.  PacyeT  3/MeKTPO3Heprun,  noTpednsemMol
ObITOBbIMK 3n1eKTponpuoopamn. KopoTkoe 3amblkaHue. [1naBkue mnpegoxpaHUTeNu.
NTabopatopHble paboThl

4 C60opKa 3neKTpn4eckKom uenu u n3MepeHre cuibl ToKa (C
MCMOJIb30BaHMEM 000PYA0BaHUA «ToUKa POCTa»).

5 WN3mepeHue HanpsXXeHMsa Ha pa3/IMyHbIX yyacTKax uenu (C ncnosib3oBaHueM
06opyaoBaHNs «TouKa pocTax).

6 PerynupoBaHue cunbl TOKa peoctatoM (C MCnosib3oBaHWeM 060pyLoBaHUA

«TouKa pocTa»).
3mepeHne conpoTunB/eHNS NPOBOAHMKA C MOMOLLLID  amnepMeTpan Bo/ibTMETpa (C
MCNONb30BaHMEM 060pYyL0BaHMA «TOYKa POCTax).

N3mepeHune paboThl " MOLLIHOCTW 3/1eKTpMyeckoro Toka (c
“cnosb3oBaHMEM 060pyaoBaHUA «TOYKa pocTa).
ANeKTpOMarHUTHbIe ABneHUs (64)

MarHuTHOe nosne ToKa. ONEKTPOMArHUTbl U UX NpumeHeHue. MOCTOSAHHbIE MarHUTbI.
MarHutHoe none 3emnu. [eiNcTBUME MarHUTHOrO MONS Ha MNPOBOLHWK C TOKOM.
QnekTpoasurartess.
NTabopatopHble paboThl

7 W3yyeHue 3NeKTPMYeCcKoro AsuraTenisa MoCTOAHHOIO TOKa.
CBeTOBble ABNeHNA (9 u)
NcTouHnkn ceeta. [psMonnHeriHoe pacnpocTpaHeHue cBeta. OTpaxeHue CBeTa.
3aKoHbI OTpaXkeHms cBeTa. Inockoe 3epkano. MNpenomneHne ceera.
JTIH3bl. DOKYCHOE paccTosHMEe U ONTUYEeCcKas cuia nH3bl. MocTpoeHne n306paxeHui,
[aBaeMbIX TOHKOW NMMH30M. OnTu4yeckune npnoopsbl. JlabopatopHblepaboThl:

8 TlMonyyeHre wn306paXXEHNA C MNOMOLLBIO CcObUpatoLein NNH3bI (C MCMO/Ib30BaHWEM
060py0BaHMS «ToUKa POCTa»).



[MoBTOpeHue - 3u.

Yyauimecsa go/MHKHbI YMETb:

- [aBaTb  OnpefeneHne  MOHATWA  TenjoBOe  [BWXeHWe,  Tenjonepegauya,
TensonpoBOAHOCTb, KOHBEKLMS, N3/TyUYeHWe, arperaTHoe COCTosAHMe, (ha30Bblii Nepexop.
3NEeKTPUYECKUI 3apsaf, 3NEeKTPUYECKOe MoJe, NMPOBOAHUK U AN3NEKTPUK, XUMUYECKUN
3NIEMEHT, aTOM W aTOMHOe $AP0, MPOTOH, HENTPOH, 3MeKTPUYecKass Cuna, WOH,
3NIeKTpMUYEeCcKasd LUenb W CXemMa. MArHWTHOe MoJie, MarHUTHble CWIO0Bble JIMHUN,
3NEeKTPOMAarHUTHOEe Mofe, MNOCTOSHHbIA MarHUT, MarHWTHbIA MNOMKC, TOYEUHbIN
MCTOYHUK CBETa, MO/e 3peHus, akkomMogauwus, 3epKasio, TeHb, 3aTMeHMWe, ONTUYECKas
0Cb, POKYC, OMTUYECKUIA LEHTP, 6/IM30PYKOCTb U AaNbHO30PKOCTb;

- [aBaTb onpejeneHvie (M3NYECKUM BENIMYMHAM: BHYTPEHHSAS 3HEPrus, KOMUYECTBO
TENNOThI, yAeNbHad Tena0eMKOCTb BellecTBa, YAenbHas TenaoTa CropaHua TONMUBA,
yAeNnbHasa TennoTa napoobpasoBaHusa, YyAefbHasa TennaoTa MNaBfieHWs, Temneparypa,
Temnepartypa KUneHus, TemnepaTtypa NiaBfieHUs, BNAXHOCTb, 3/IEKTPUYECKNIA 3apsas,
cuna TOKa, HanpshkeHue, CONPOTMBIIEHWE, YAeNbHOE CONpPOTMB/IEHWe, paboTta w
MOLLHOCTb TOKa, Yr/ibl NafeHus, OTPaXeHWs, MPenoMIeHns, POKYCHOe pacCTosHWe,
ONTUYeCKasa cuna.

(hopMyNMPOBaTh 3aKOH COXPAHEHUS 3HEPrumn B TEMI0BbIX NPoLeccax;

peLwaTb NPOCTeNLe KaueCTBEHHbIE 1 pacyeTHbIE 3aJaun Ha TEMNO0BbIE AB/EHUS;

Mo Yncny AaTb NOHATME (PM3NYECKOrO CMbIC/a TabNINMYHbIX AAaHHbIX TEMbI;

paboTaTb C COOTBETCTBYHOLWMUMN Tabnuuamu;

OnpefensTb LeHy AeneHnsa TepMOMETPa;

YMETb M0/1b30BaTbCA TEPMOMETPOM, Ka/IOPUMETPOM, NMCUXPOMETPOM;

006BACHATL HAa3HaYeHUe, YCTPOMCTBO 1 NpuHUmMn geincteust ABC, ncMxpomeTpa;

- MPUBOAUTbL MPUMEPbLI NPAKTNYECKOro MCMO/b30BaHNA 3aKOHOB Kypca M Temn/oBbIX
aBuraTenein.

COCTaB/IATb MPOCTENLINE 3/IEKTPUYECKME LIEMU U BblYEPUMBATbL UX CXEMBI;

N3MepATb CUY TOKA N HaNpPsXKeHNe, CONPOTUBIIEHNE,

NM0Nb30BaTLCA PEOCTATOM;

Haxo4WTb YAeNbHOe COMPOTUB/IEHNE NMPOBOAHMNKA NO Tab/nLE;

- 0OBACHATb Ha OCHOBe TMOMIOXEHWU 3NEKTPOHHOW Teopun 3NeKTpu3auuto Ten,
CYLLeCTBOBaHME  MNPOBOAHWMKOB W  [AW3NEKTPUKOB;  HarpesaHuWs  NPOBOAHMKA
3NeKTPUYECKUM TOKOM; AeCTBMNE 3/IEKTPOHArpeBaTe/IbHbIX NPMO0OpPOB;

-00BACHATL AENCTBUE 3NEKTPOU3IMEPUTENIbHBLIX NPUOOPOB, 3NIEKTPOABUraTENS;

- pewatb 3ajayn Cc npumeHeHMem 3akoHa Owma, [koynsa-fleHua, 3aKOHOB
NoCnefoBaTeNbHOro U napanieflsHoro CcoegvHeHUA MPOBOAHUKOB W Cnefyrolnx
opmyn: R = pl/S; A=UlIt; P=UI; Q=I2Rt;

- hopmynupoBatb 3aKOHbI MPAMOIMHENHOr0 PacnpoCTPaHEHUS CBETA, OTPaXKEHNS 1
NpenomIeHns ceeTa;



- NMPaKTNYECKN NPUMEHATb OCHOBHbIE NMOHATUA N 3aKOHbI 414 00bACHEHNS lCI,(-Z‘I‘/JICTBI/IFI
(*)OTO&I'II'IapaTa, rNa3a, O4YKOB,

- nony4yatb I/I306pa)K6HVIFI npeagmeTa C NOMOLLbIO JIMH3bI 1 MJIOCKOI0 3€pKasia,
- CTpPOUTb N ONMUCbIBATb VI306pa)KeHVIF| npegmMeTa B MJIOCKOM 3epKase U B TOHKO
JINH3E;
- pewatb Ka4eCTBEHHbIE U pPaCHETHbLIE 3afayYl Ha 3aKOHbl OTPa)XEHUA CBETA, Ha
pacyeT ONTUYECKOWN CUNbI IMH3bI U ONTUYECKON CUMNbI CUCTEMbI fINHS3.

Tematmnyeckoe nnaHnpoBaHmMe C yKasaHMEM KO/IMYECTBaA HYaCOB,0TBOANMbIX
Ha OCBOEHNE K&)K,D,OVI TEMDI

7 knacc (70 yacos)

icnonb3oBaHue
060pyaoBaHNA LeHTpa
eCTeCTBEHHOHAY4HOM
Ne Tema ypoka Kon-s0 y 7
n/n yp 4aCOB XHO/OrN4eCKON
HanpaB/ieHHOCTEN
«Touka pocTa»
4
TEMA 1. BBegeHune
1 Urto n3yyaet usnka. HabnrogeHms un 1
OnbIThbl.
2 Pun3nyeckme BeIMYMHGI. 1

MorpewHoCTb N3MEPEHMWIA.

JNabopaTtopHas pabota Ne 1
«OnpegeneHne LeHbl AeNeHuns
N3MepUTENbHOrO nNpubopax

du3nKa N TeXHMKa

TEMA 2: lepBoHavanbHble
CBEJleHNA 0 CTPOEHUU BELLECTBA.

CTpoeHue BellecTBa. Moneky b,

JNabopaTtopHas paboTta Ne 2
« VI3mepeHmne pa3sMepoB MasbiX Tem»

KomnnekT nocyfbl 1
obopyaoBaHua  ans
YYEHUNYECKNX
OMbITOB
KomMnbloTepHoe
obopypoBaHue

Komnnekt nocyabl W
obopypgoBaHus ans
YUYEHUNYECKNX

OMbITOB



10

Ongpysna B rasax, XXULKOCTAX U1
TBEPAbIX Tenax

B3auMHOe NpUTSHXXKeHne 1
OTTa/IKMBaHME MOMEKY/

Tpwn cocTosHMSA BewecTBa. Pasnmumns

B CTPOEHMM BELLECTB.
MoBTOPUTENBHO-0606LLIAIOLLINIA YPOKMO
Teme «CBefleHUs 0 BELLECTBEY

KomnbloTepHoe

obopypnosaHue C
BUAEOKamepon  ans
AeTanbHOro
PacCMOTPEHNSA OMbITa,
BbIBEIEHHOI O Ha
3KpaH.
KomMnbloTepHoe
obopypoBaHue

Linthposas



1

12
13
14
15
16
17

18

19

TEMA 3: B3anmopaenicteme Ten.

MexaHn4yecKkoe [ABUXEHMUE. PaBHOMepHOG n
HepPaBHOMEPHOEABMXKXEHNE

CKopocTb. EANHMLbI CKOPOCTMW.
PacyeT NyTn 1 BpeMeHU ABUXEHUS.

#ABneHve nHepumn. PelleHne 3aaau.
B3anmopaelicTeue Ten.
Macca Tena. EguHuMLbl maccel.

NabopatopHas paboTa Ne 3
«13mepeHne maccbl Tena Ha Becax»

NabopartopHas paboTta Ne 4
«3mepeHne o6bema Ten»

[MNoTHOCTbL BeLlecTBa.

22

e e

nabopatopus
ydeHunyeckas ((pusmka,
Xnumus, uonorus):
LithpoBor  JaTumk
Temneparypsl
KomnnekT nocyapl v
obopygoBaHua  Ans
YYEeHUYECKNX

OnbITOB

KomnbloTepHoe
obopygfoBaHue c
BUAEOKaMepon A1
feTanbHoro
PacCMOTPEHMSA ONMbITa,
BbIBEleHHOr 0 Ha
3KpaH.

O6opypoBaHue ans
nabopaTtopHbIX PaboT u
YYEHMNYECKMX OMbITOB
(Ha 6ase
KomnnektoBana Ol 3J)

O6opypnoBaHue ans
nabopaTopHbIX PaboT u
YYEHNYECKNX OMNbITOB
(Ha 6a3ze KOMMEKTOB
ans

orjd)



20

21
22
23

24

25

26
27

28

29

30

31

32

NabopartopHas pabota Ne 5
«OnpegeneHvie NIOTHOCTA BeLLECTBATBEPLOTO
Tena»

PacueT maccbl 1 06bema Tena no ero
PellieHMe 3aaa4

0O606LeHMe MaTepnana no Teme
«MexaHn4yeckoe [BMKeHWE, Macca,N10THOCTb»

KoHTponbHasa paboTta no teme
«MexaHunyeckoe fBuxeHne.Macca.
[MNOTHOCTbL»

Cuna. fABneHune taroteHusa. Cuna

Cwuna ynpyroctu. 3akoH ['yka.
Bec Tena.

EanHMubl cunbl. CBSA3b MeXAY CUNONTSXKECTU U
Maccon Tena.

OunHamomeTp. JSlabopaTtopHasa paboTa
Ne 6 «["pagympoBaHme NPY>XXUHbI MM3MepPEHNE
CVUN AMHAMOMETPOM»

CnoxeHue ABYX CWU/, HanpaBieHHbIXBLO/b
OfHOW NpAMOit

Cwnna TpeHus. TpeHue CKONbXXeHus. TpeHune
MOKOS.

TpeHne B NpUPOLE N TEXHUKE.
MoAWnNHUKN.

21

Y

Ob6opypnoBaHue ans
nabopatopHbIX paboT un
YYEHUYECKNX OMbITOB
(Ha 6a3e KOMMNEKTOB

ans
ora)

O6opypnoBaHue a5
nabopatopHbIX paboT un
YYEHUYECKNX OMbITOB
(Ha 6a3e KOMN/EKTOB
ans

orja)

O6opynoBaHue  Ans
nabopatopHbIX paboT

"
YUYEHNYECKUX
OnbITOB

obopygnoBsaHve  And
nabopatopHbIX paboT

"
YUYEHNYECKUX
OnbITOB
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35
36
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38
39
40
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42
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44
45
46
47
48

49
50
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TEMA 4: laBneHune TBepAbIX Ten,
XXUAKOCTEN 1 rasos.

[asneHune. EgMHNLI faBNeHUS.
Crnocobbl M3MEHEHNA [aBeHUS
[asneHune rasa.

3aKoH lNackans

[aBneHne B XXNAKOCTU W rase. 3aKoH
Nackans

PacueT AaB/ieHUA Ha AHO N CTEHKWU
cocyaa
PelleHue 3agay no teme «JflasneHue
B XXKUAKOCTU U1 rase»

CoobuwatoLyme cocyapl

Bec Bo3gyxa. ATMocepHoe
[laBneHune

3mepeHre aTMocgepHoro
faBneHud. OnbIT Toppuyennu.
BapomeTp-aHepouns. ATMocHepHoe
[laBNeHMe Ha pasINYHbIX BbICOTAX.
PelleHue 3agay rno teme
«CoobuaroLmecs cocyapl»
MaHoMeTpbI

MopLLHEBOW XNAKOCTHOM Hacoc.
MmapaBnnyecKunin npecc.
[eincTemne XXNAKOCTM M rasa Ha
MOrpy>eHHOoe B HUX Teslo
ApxumenoBsa cuna.

lNnaBaHue Ten.

NabopartopHas paboTta Ne 7

«OnpefeneHune BbITaIKMBAOLLEACHbI»

NabopatopHas paboTta No 8
«BbIICHEHWE YC/IOBUI NNaBaHUATEN»

O6opynosaHue ans
AEMOHCTpaLuit

O6opypnoBaHue ans
AEeMOHCTpaLuin
O6opynoBaHue ans
AEMOHCTpaLuin

O6opypoBaHue a4
AEMOHCTpaLuin

O6opyaoBaHue ans
AEMOHCTpaLuia

Ob6opypoBaHue Ans
nabopatopHbIX paboT
"
YYEHUYECKNX OMbITOB
(Ha 6a3e KOMMNEKTOB
ans
orja)

Ob6opypnoBaHue ans
nabopatopHbIX paboT
"
YYEHUYECKNX OMbITOB
(Ha 6a3e KOMMNEKTOB
aons
ora)




52

53
54
55

56

57
58

59

60

61

62

63

KoHTponbHasa paboTa no teme
«JlaBneHne TBEPAbIX TeNKUAKOCTEN
N rasoB»

TEMA 5: Pa6oTa 1 MOLWHOCTb.

DHeprus.

MexaHunyeckas pabora.
MOLLHOCT.
PeLueHune 3a4ay no teme
«MexaHn4yeckasa paboTta MMOLLHOCTb>»

[MpocTble MexaHn3Mmbl. Pblyar.PaBHoBecune
CW/ Ha pblyare

MOMEHT cusbl.

Pblyaru B TeXHUKe, 6bITY Y NpUpoSe.
NabopartopHas paboTa Ne 9

«BblIfiCHEHME YCNOBUA paBHOBeCUApbIYara»

«30/10TO€E MPaBUI0 MeXaHUKN»PaBEHCTBO
paboT Npu UCNonb30BaHNN MEXaHU3MOB

PelleHne 3a4a4 No Teme «YCnoBus
paBHOBECMSA pblyara»

KMA. TabopatopHas pa6oTa Ne 10
«OnpegeneHve KM npn nogsemerena no
HaK/IOHHOW NIOCKOCTU»

KunHeTnyeckas 1 noTeHuUmnanbHas
3Heprus.
MpeBpalleHne aHeprun. 3aKoH

15

|_\

O6opypoBaHue a4
nabopatopHbIX paboT
"
YYEHUYECKNX OMbITOB
(Ha 6a3e KOMMNEKTOB
Aons
ora)

O6opyaoBaHue ans
nabopatopHbIX paboT
"
YUYEHUYECKNX OMbITOB
(Ha 6a3e KOMMNEKTOB
Aons
oro)
O6opypaoBaHue A
nabopatopHbIX paboT
"
YYEHUYECKNX OMbITOB
(Ha 6a3e KOMMNEKTOB
ans
oro)

Ob6opypoBaHue ans
nabopatopHbIX paboT
"
YYEHNYECKUX OMNbITOB
(Ha 6a3e KOMMNEKTOB
AN
oro)



COXpPaHEHNA IHEPTUN.

64 PeleHune 3aga4y no teme «PaboTa,
MOLLHOCTb 1 3Heprus»

65 PeleHune 3aga4y no teme «PaboTa,
MOLLHOCTb W 3HEPruns»

66 KoHTponbHasa paboTta no teme
«QHeprusa. Pabota  MOLWHOCTb»

67 AITorosoe NoBTOpPEHME 3a KypcC 7Knacca

68 fofoBas KOHTPO/IbHasA paboTa 3a

Kypc 7 Knacca

69-70 KTOrosoe noBTOpeHME 3a Kypc 7
Knacca

8 knacc (70 yacos)

Ne
n/n Tema ypoka

Tennosble aBneHnd (254.)

1 TexHuKa 6e30MacHOCTN B KaBMHETEU3NKMA.

Tennosoe ABMXEHME.
Temnepartypa

2  BHYTpeHHSAA 3Heprua

3 Cnocobbl N3MEHEHNS BHYTPEHHEN3Heprnm

Kon-
BO
yacos

Mcnonb3oBaHue
060pyaoBaHNA LeHTpa
eCTeCTBEHHOHay4HOW

n
TEXHO/TOTMYECKON

HanpaBNeHHOCTeN
«Touka pocTa»

Linthposas
nabopatopus

y4yeHun4yeckas ((pumsmka,
XUMua, 6ronorus):
LinhpoBoin  gaTumk
TemnepaTypsbl

Linthposas
nabopatopus

y4yeHun4yeckas ((hunsmka,
XUMua, 61oorus):
LinhpoBoin  paTumk
Temnepartypbl

Lincposas naboparopus
yyeHun4yeckas ((pun3mka,
Xnumus, ronorus):
LinpoBoint  gatumk
TemnepaTypsbl



oo

10

11

12

13

14

15

Buabl Tennonepeaayn.
TennonpoBOAHOCTb.

Buabl Tennonepegayn .KoHsekums.

Buabl Tennonepegaun .3nydeHue

Konnyectso TennoThl.

Y [enoHas Tenn0eMKOoCTb.

PacueT Konun4yecTsa TensoThbl. PewleHune
3apau.

NabopatopHas paboTta Nel «CpaBHeHMe
KO/INYeCTB TeNN0Tbl NPX CMeLLMBaHUN BOfb!
pasHoW TeMneparypbl»

NabopatopHas paboTa Ne2 «l13mepeHne
yeNbHOW TEN/I0EMKOCTN TBEPLOr0 Tesa».

SHeprua Tonauea. Y enbHasa Tensnorta
cropaHus.

3aKOH CoxXpaHeHus
B MEXaHMNYEeCKNX U TENJIOBbIX
npoueccax.

KoHTponbHasa pabota Ne 1 no teme:
«Tennosble ABNEHNS».

ArperaTtHble COCTOAHMA BELLECTBA.
[MnaBneHne n oTeepaeBaHmne
KPUCTa/ITUYECKUNX Ter.

M npeepaweHnsa aHeprnm

|_\

obopypoBaHve O/

nabopatopHbIX paboT
"

YUYEHUYECKNX

OMbITOB

obopygoBaHve 44
nabopatopHbIX paboT

"
YUYEHMNYECKUNX
OMbITOB
obopygoBaHve O/
nabopatopHbIX paboT

"
YUYEHNYECKNX
OnbITOB

O6opypnoBaHue ans
nabopatopHbIX paboT
"
YUYEHNYECKNX OMbITOB
(Ha 6a3e KOMMNEKTOB
Aons
ora)
O6opypgoBaHme ans
nabopatopHbIX paboT
"
YYEHNYECKNX OMbITOB
(Ha 6a3e KOMMNEKTOB
ans
org)

Lincpposas
naboparopus

yyeHun4eckas
(dunsmka, xumus,



16

17

18

19

20

21

22

23

24

25

Cpaduk NaBneHMs 1 OTBEPAEBAHNS
KpUCTannnyeckux Ten. Y aenoHas TennoTa
NNaBneHmns

KoHTponbHasa pabota Ne 2 no teme:
«HarpeBaHue v nnaeneHune
KPUCTaN/IUYECKUX TeN».

WcnapeHue. MornoweHne aHeprum npu
McnapeHum XXUAKOCTU U BblaefeHune ee
npu KOHZeHcaunn napa.

KuneHwne

BrnaxHocTb Bo3gyxa. Cnocobbl eé
onpegeneHus. JlabopatopHas paboTa
Ne3 «l13MepeHme BNIaXKHOCTIN BO34yXa»

Y nenobHas Tennorta napoobpasoBaHusa u
KOHZeHcauunu.

PaboTa rasa v napa npu pacLinmpeHuu.
[BuraTenb BHYTPEHHErO CropaHus.
Maposas TypbuHa. KIMA tennosoro
ABurartens.

PelueHue 3aa4 no Teme: «PaboTarasamu
napa npu pacLIMpeHnmn».

KoHTponbHasa pabota Ne 3 no teme:
«/3MeHeHMe  arperaTHbIX COCTOSIHWIA
BELLECTBa».

AnekTpuyeckne aneHus (27 4)

26

27

28

AneKTpusauuns Ten npu
CONPUKOCHOBEHMW. B3anmopecTeus
3apAXKEHHbIX Terl.

ONeKTPOCKOM. JMIEKTPUYECKOe mosie

[ennmocTb 3NeKTPUYECKOro 3apaja.
ONEeKTPOoH

6uonorus): Lingpposoi
[aTunK
Temneparypsl
LinthpoBas
nabopatopus
yuyeHunyeckas ((punsmka,
XUMua, 6ronorus):
LihpoBoin  gaTumk
TemnepaTypbl

Ob6opypoBaHue a5
AeMOHCTpaLuiA

O6opyaoBaHue a4
AEeMOHCTpaLniA
O6opypnoBaHue ans
nabopatopHbIX paboT
"

YYEHNYECKNX OMbITOB
(Ha 6a3e KOMMNEKTOB

4N
orjd)

O6opypoBaHue ang
AeMOHCTpaLniA

O6opyaoBaHue ans
AeMOHCTpaLniA
O6opynosaHue ans
AeMOHCTpaLuiA



29
30

31

32

33

34

35

36

37

38

39

CTpoeHne aTomMOB

OObACHEHME 3NIEKTPUYECKUX ABNIEHWIA.
MpOBOAHNKM, NOYNPOBOSHUKMN 1
HEMpPOBOAHUKN 3NeKTPUYeCcTBa

KoHTponbHasa pabota Ne 4 no teme
«neKkTpusaumna ten. CTpoeHneaToMOoB».

INEKTPUYECKUIA TOK. DNEeKTPUUecKasLenb 1
ee COCTaBHbIE YacTu.

3]'IEKTp|/ILIeCKI/II7I TOK B MeTas11ax.
ﬂ,GVICTBVIFI INEKTPUYECKOTO TOKa.
HanpaBneHme TOKa.

Cwuna Toka. EgMHMUbBI CUNbI TOKA.

AmnepmeTp. I3mepeHne cunbl TOKa.
NabopatopHas pabota Ned «Cbopka
3NIEKTPUYECKON Lienn 1 n3MepeHne Cusbl TOKa B
ee Pas/IMYHbIX y4acTKax».

ANeKTpuyeckoe HanpsxeHne. EAMHMLI
HanpshkeHusa. BonbTmeTp. 3mepeHune
HanpsbkeHus. JTabopaTopHas paboTa

Ne5 «M3mepeHne HanpsXeHnsa Ha pasInyHbIX
yyacTKax 3/IeKTPUYECKOWA

Lenm».

3aBMCUMOCTb CU/bI TOKa OT

HanpsXXeHusa. SNeKTpuyeckoe
COMPOTUB/IEHWE NPOBOAHNKOB.

EAVHMUBI CONPOTUBAEHNS.

3akoH OMa gns yyacTka uenw.

PacueT conpoTMBNEHNS NPOBOAHWKOB.
Y aenbHoe conpoTueneHue. Mpumveps

obopygoBaHne AN
nabopatopHbIX paboT

"
YUYEHNYECKNX
OMbITOB

obopygoBaHue  ans
nabopatopHbIX paboT

"
YUYEHNYECKNX
OnbITOB
obopypoBaHve  Ans
nabopatopHbIX paboT

"
YUYEHNYECKNX
OnbITOB

obopygnoBsaHve 4N
nabopatopHbIX paboT

"
YUYEHNYECKNX
OnbITOB
obopyfoBaHne A/
nabopaTopHbIX paboT

"
YUYEHNYeCKNX
OnbITOB

obopygoBaHve  Ans
nabopatopHbIX paboT

"
YUYEHNYECKNX
OMbITOB
obopygnoBsaHve 4N
nabopatopHbIX paboT

"
YUYEHNYECKNX
OnbITOB
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44
45

46

47

48
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52

Ha pacyeT COMPOTUBEHUS NPOBOAHNKA,
CWU/Ibl TOKA U HanpshKeHns

PeocTaTbl. JTabopaTopHasa paboTta Ne6
«PerynupoBaHue cubl TOKa
PeocTaTom».

NabopatopHas paboTa Ne7 «l13mepeHne
COMPOTUB/IEHWA MPOBOAHUKA NPY MOMOLLU
amnepmeTpa u BO/IbTMETPA.

lNocnepoBaTtenbHOE U NapannenbHoe
coegnHeHne NpoBOAHUKOB.

PellieHMe 3a4a4 No TeMe:
«[MocnegoBatenbHOE 1 NapaniesibHoe
COeANHEHNE NPOBOLHNKOBY.

PaboTa aNneKTpMYecKoro Toka.

MOLLHOCTb 3/IEKTPUYECKOTO TOKA.
NabopatopHas paboTa Ne8 «l3mepeHue
MOLLLHOCTM M paboTbl TOKA B 3/IEKTPUYECKOM
namne.

EavHMUa paboTbl 3N1EKTPUYECKOT0 TOKA,
NPUMEHsIEMble Ha NPaKTUKe.
HarpeBaHne NpoBOAHNKOB
3NEKTPUYECKNM TOKOM. 3aKOH/Xoyns
- leHua

KoHpeHcaTtop

Jlamna HakaniMBaHuA. dneKTpuyeckme
Harpesare/ibHble NP1GOopbI.

KopoTkoe 3amblkaHue. NnaBkue
npefoXpaHnuTenNu.

[MoBTOpeHMNe TeMbl «INEKTpUYecKme
ABNEHUA».

KoHTponbHasa pabota Ne 5 no teme
«DNEKTPUYECKNE ABNIEHUA.

obopynoBsaHve  Ans
nabopatopHbIX paboT

"
YUYEHNYECKNX
OnbITOB
obopyfoBaHne  Ans
nabopatopHbIX paboT

"
YUYEHNYECKNX
OnbITOB
obopygosaHve  Aond
nabopatopHbIX paboT

"
YUYEHNYECKNX
OnbITOB

obopygoBsaHve  ans
nabopatopHbIX paboT

"
YYEHNYECKNX
OnbITOB

obopypoBaHve 44
nabopatopHbIX paboT

"
YUYEHNYECKNX
OMbITOB



53

54

55

56
S7

58

ANeKTpOMarHuTHble ABfeHuns (6 4)

MarHuTtHoe none. MarHUTHOE MnoJse
npAMOro Toka. MarHMTHbIe NMHUN.

MarHmuTtHoe none KaTyLKWN C TOKOM.
3I'IEKTpOMaFHI/ITbI N X NpUMeHeHne.
[MocTOAHHbIe MarHUTbl. MarHuTHoemnosne
NOCTOAHHbLIX MarHATOB.

MarHuTHoe none 3emnu.

[encTBMe MarHUTHOIO NONS Ha

MPOBOAHWK C TOKOM.

AnekTpogsuratens. JlTabopatopHaapaboTa
Ne 9 «M3yyeHne 3N1eKTPUYECKOro ABurartens
MOCTOAHHOIO TOKax.

KoHTponbHasa pabota Ne 6 no teme:
«DNEKTPOMArHUTHbIE ABNEHUA».

CBeToBble ABNeHNA (9 u)

59

60
61

62
63

64

65

McTouHnKK cBeTa. PacnpocTpaHeHuecBeTa

BuavMoe BUXXEHUe CBETU/
OTpaxeHne cBeTa. 3aKOHbl OTPaXKEHUSACBETA

Mnockoe 3epkasno
[MpenomneHne ceeta. 3aKOH
npesioM/ieHns cBeTa

JInH3bl. OnNTNYecKas cuna NNH3bI

N306padkeHus, AaBaeMble TMH30M.
NabopartopHas pabota Ne10

O6opyaoBaHue ans
NEMOHCTpaLNIA

O6opynoBaHue ans
AEMOHCTpaLNIA
obopygoBaHve  Ans
nabopatopHbIX paboT

"
YYEHMNYECKUX
OnbITOB

obopygoBaHve  Ans
nabopatopHbIX paboT

"
YYEHMNYECKUNX
OMbITOB

obopypoBaHve  AnS
nabopatopHbIX paboT

"
YYEHMNYECKUX
OMbITOB

obopygnosaHve 4N
nabopatopHbIX paboT
"
YUYEHNYEeCKNX
OnbITOB
obopyfoBaHne  Ans
nabopatopHbIX paboT
"
YUYEHNYECKNX
OnbITOB
O6opypoBaHue ans
nabopaTopHbIX



«lMony4yeHne n306paxxeHns C MOMOLLb pabot 7

CObUpatoLLEeRn IMH3bI» YYEHUNYECKMX OMbITOB
(Ha 6asze
KOMMN/EKTOB ans
orj)
66  ['na3 u 3peHue. 1

MoBTOPUTENIbHO-0606LAOLLNIA YPOK NOTEME
«CBEeTOBbIE ABMIEHUA»
67  KoHTponbHas pabota Ne7 no teme 1
«CBETOBbIE ABNIEHUA»
MoBTOpEHMe (3 4.)

68  [lMoBTOpeHve maTepuana pu3nkn 8 1
Knacca.

69  VToroeas KOHTpO/IbHaA paboTa 3a Kypc 1
8 Knacca

70  AHa/IM3 UTOroBOM KOHTPO/IbHOW paboThl 1

HopmaTuBHas 6a3a

depnepanbHblil 3aKOH 0T 29.12.2012 Ne 273-P3 (peg. ot 31.07.2020) «O6
obpasoBaHumn B Poccuiickon ®eaepaumm» (¢ n3m. 1 gon., BCTyn. B cuny ¢ 01.09.2020).
— URL.: http://www. consultant.ru/document/cons_doc_LAW 140174 (pata
obpawieHus: 28.09.2020).

[MacnopT HaunoHanbHoro npoekta «ObpasoBaHme» (YTB. npe3manymom CoseTa npu
Mpe3ngeHTe PP no cTpaternyeckomy pasBuUTMIO U HaLMOHa/IbHbIM MPOEKTam, NPOTOKON
0T 24.12.2018 Ne 16). — URL:
http://www.consultant.ru/document/cons doc LAW 319308/ (gata obpalieHus:
10.03.2021).

[CocypapcTBeHHas nporpamma Poccuinickonn Pepepanmmn «Pa3suTne 06pa3oBaHUN»
(ytB. MocTtaHoBneHnem MNpaButensctea PP oT 26.12.2017 Ne 1642 (pep. ot 22.02.2021)
«06 yTBEPXKAEHUN rOCyAapCTBEHHOW NporpaMmMbl Poccuiickoin defepaunn «Pa3sutue
0bpasoBaHuA». —
http://www.consultant.ru/document/cons doc LAW 286474/cf742885e783e08d9387d7
364e34126f87ec138f/ (pata obpawieHna: 10.03.2021).

MpodeccmoHanbHbI cTaHapT «Megaror (Negarornyeckas AesTenbHOCTb B
[OLLUKONbHOM, HayaibHOM 06LLeM, OCHOBHOM 00Llem, cpefHeM 06LemM o6pasoBaHun),
(BocnuTaTesnb, yunteno)» (peg. ot 16.06.2019) (Mpukas MuHucTepcTBa Tpy4a v
coumanbHoi 3awnTbl PO ot 18 okTs6ps 2013 r. Ne 544H, C U3SMEHEHUAMWN, BHECEHHBLIMU
npukasom MuHucTepcTBa Tpya 1 cousawwntbl P® o1 25.12.2014 Ne 1115H u oT
5.08.2016 1. Ne 422H). — URL.: http://knmc.centerstart.
ru/sites/lknmc.centerstart.ru/files/ps_pedagog_red 2016.pdf (gara obpatieHus:
10.03.2021).


http://www
http://www.consultant.ru/document/cons_doc_LAW_319308/
http://www.consultant.ru/document/cons_doc_LAW_286474/cf742885e783e08d9387d7%20364e34f26f87ec138f/
http://www.consultant.ru/document/cons_doc_LAW_286474/cf742885e783e08d9387d7%20364e34f26f87ec138f/
http://knmc.centerstart

MpodeccnoHanbHbI cTaHAapT «Megaror 4ONONHUTENBHONO 06pa30BaHNA AeTel U
B3pocnbIx» (Mprkaz MuHMUCTepCTBa TPyAa U coumanbHOn 3awmnTel P® ot 05.05.2018 Ne
298H «O06 yTBEpXKAEHUN NPOdeccMoHanbHOro ctaHaapTa «egaror 4ONOSHUTENIbLHOMO
obpasoBaHus geTeit 1 B3pocnbix»). — URL:
/https://profstandart.rosmbLntrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/reestr-professionalnykh-standartov/
index.php?ELEMENT _1D=48583 (pata obpaLieHns: 10.03.2021).

defepabHbI rocyLapCTBEHHbIN 06pa3oBaTe/ibHbIA CTaHAapT OCHOBHOIO 0O6LLEro
obpaszoBaHua (YTB. NpMKa3oM MuHUCTepCTBA 06pa30BaHMA U HayKuU POCCUNCKOM
®epepaunn ot 17.12.2010 Ne 1897) (pen. 21.12.2020). — URL: https://fgos.ru (parta
obpaweHus: 10.03.2021).
defepanbHbIii FOCYAapCTBEHHbIM 06pa3oBaTe/ibHbIN CTaHAAPT CPeAHEro o6LLero
06paszoBaHusa (YTB. NpYKa3omMm MuHUCTepCTBa 06pa30BaHMsA U HayKuU POCCUNCKOM
®epepaunn ot 17.05.2012 Ne 413) (pea. 11.12.2020). — URL: https://fgos.ru  (gaTa
obpateHuns: 10.03.2021).

MeToaMyeckme peKoMeHAaLMM No CO34aHMI0 U (DYHKLMOHUPOBAHUIO AETCKUX
TexHonapkoB «KBaHTOpuyM» Ha 6a3e 06LLe06pa3oBaTe/ibHbIX OpraHu3auuii (YTB.
pacropshkeHnem MuHucTepcTBa npoceeLeHust Poccuninckon ®epepaumm ot 12.01.2021
Ne P-4). — URL.: http://www. consultant.ru/document/cons_doc_LAW_ 374695/ (paTa
obpauyeHunsa: 10.03.2021).

MeToanyeckme peKoMeHAaLMmM No Co3LaHuo N (PYHKLMOHUPOBAHMIO LLeHTPOB
ungposoro obpasosaHua «IT-Kyb» (YTBEPXAeHbI pacrnopsxxeHneM MuHucTepcTea
npoceeleHns Poccuiickoin ®epepaunm ot 12 aueaps 2021 r. Ne P-5). — URL:
http://www.consultant.ru/ document/cons_doc_LAW_374572/ (nata obpatyeHus:
10.03.2021).
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