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HOACHUTEJIBHAA3ZAIINCKA

Pabouas mporpaMma €CTECTBEHHOHAYYHOH HANpaBICHHOCTH MO (PU3UKE C
UCIIOJIb30BaHUEM o0OopynoBanusa wHeHtpa «Touku poctay 1us 7-9 kmaccos
OCHOBHOM INKOJBbl COCTaBJiEHAa Ha OCHOBE TMOJOXKEHUA U TpeOOBaHUUA K
pe3ysibTaTaM OCBOEHUsS Ha 0a30BOM YypOBHE OCHOBHOW 00pa3oBaTelbHOU
nporpammsl, npeacraBieHHbix B GI'OC OO0, a taxxke ¢ yuéroMm ¢enepaibHON
paboueii mnporpammbl BocnuTanus u KoHuenuuu mnpenogaBaHusi Y4eOHOIo
npeamera «DPusukar.

CopnepxaHue mporpamMMbl 1O (U3MKE HAMpaBlIeHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YaroOImIMXCS M OpraHu3aluio U3Y4YeHHS
(Gu3MKM Ha JESITeNbHOCTHOM OCHOBe. B mporpamme mo (u3uke y4uTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzauuu tpedboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM M METaNpeIMETHBIM pe3yjbTaTaM 00y4YeHUs, a TaKkxKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

Coznanue nienTpa «Touka pocTay mpenrnonaraet pasBuTue 00pa3zoBaTeIbHOM
UHPPaACTPYKTYpbl 00111€00pa30BaTeIbHON OpraHu3alii, B TOM YHCIe OCHAIICHHE
0011e00pa3oBaTeIbHON OpraHU3aIuu:

1. o0opyaoBaHUEM, CpEJCTBAMU OOYUYEHUS W BOCHUTAHUS IS U3YUCHUS
(B TOM 4HCI€ HKCIIEPUMEHTAIBHOT0) MPEIMETOB, KYpCOB, NUCLUUILIUH (MOIYJIEH)
€CTEeCTBEHHOHAYYHOM HAIPaBJICHHOCTU npu peanuszanuu OCHOBHBIX
o011eo0pazoBaTeIbHBIX MPOTpaMM U JIOTOJHUTENBHBIX 00111e00pa3oBaTeIbHBIX
IpOrpaMM, B TOM YHCIIE JUIsl paCIIMPEHUs COJEPKaHUSI yueOHOTo mpeaMeTa

«Duzukay;

2. 000py/IOBaHUEM, CpEJICTBAMU OOyYeHHS H  BOCIUTaHHUS  JUIS
peanu3anuu MporpaMM JIOMOJTHHUTEIBHOTO0 00pa3oBaHUS E€CTECTBEHHOHAYYHOU
HAMpPaBJICHHOCTEW;

3. KOMITBIOTEPHBIMUUHBIMOOOPYI0BAHHUEM.

[IpodunbHbIi  KOMIUIEKT 00OpymoBaHus obOecrieunBaeT d(QexkTuBHOE
JOCTIKEHHUE O00pa30BaTENbHBIX PE3yJbTaTOB OOYYAIONIMMUCSA IO MporpaMmMaM
€CTECTBEHHOHAYYHOW HAIPaBICHHOCTH, BO3MOXXHOCTH YTIYOJIEHHOTO H3YYCHUS
OTJIEIBHBIX TPEAMETOB, B TOM 4HCIE Isi (HOPMHPOBAHUS H300PETATEIBCKOTO,
KPEaTUBHOTO,  KPUTHYECKOTO  MBIIUICHHUS,  Pa3BUTHS  (YHKIIMOHAITBHOU
IPaMOTHOCTH y OOydYaromuxcs, B TOM YHCJI€ E€CTECTBEHHOHAyYHOU W
MAaTEMaTUYECKOM.

OKCTIEPUMEHT SIBIISICTCS UCTOYHUKOM 3HAHUW M KPUTEPUEM MX MCTUHHOCTH B
Hayke. KoHrenmusi coBpeMeHHOTo 00pa3oBaHUs IMOAPA3yMEBAeT, YTO B YUCOHOM
AKCIIEPUMEHTEBEIYIITYIOPOJIHI0KCH3aHATHCAMOCTOSITETBHBIT



HCCIIEI0BATEIIbCKUN YYEHUYECKUN DKCIIEPUMEHT. CoBpeMeHHBIE
AKCIIEPUMEHTAIbHBIE HMCCIEIOBAaHUS MO (U3MKE YK€ TPYAHO MPEICTAaBUTH Oe€3
HCIIOJIb30BaHUSI HE TOJBKO aHAJOrOBbIX, HO M IHU(PPOBBIX H3MEPUTEIBHBIX
npubopoB. B denepanbHOM rocynapcTBEHHOM OOpa30BaTEIbHOM CTaHAAPTE
(manee —

OI'OC)nponucaHo,4TOOJHUMU3YHUBEPCATbHBIX yYEOHBIX

nevictBuil (manee — YVY]I), nmpuoOperaemMbiX yyalluMucs, JOJDKHO CTaTh
yMEHHE

«MPOBEACHUS  OMBITOB, MPOCTHIX OKCHEPUMEHTAIBHBIX HCCIEJOBaHUM,
OpSIMBIX U KOCBEHHBIX U3MEPEHHUI C MCIOJIb30BAHUEM AHAJIOTOBBIX U IIU(PPOBBIX
U3MEPUTENBHBIX TPUOOPOBY.

VY4eOHbI HSKCHEPUMEHT MO0 (QU3MKe, MNPOBOJMMBIA Ha TPaJAUIIMOHHOM
o0opyaoBanuu (0e3 mpuMeHeHus: HUPPOBBIX JT1a0OPATOPHil), HE MOKET B MOJHOMU
Mepe 00ecrneunTh pellleHrne BceX 00pa30BaTeNIbHbIX 3a/1ad B COBPEMEHHOMU IIKOJIE.
CrnosxuBiIascsi CUTyalus 00yCIOBJI€HA CYIIECTBOBAHUEM Psifia MPOOIIeM:

*TPaJIMIIMOHHOE MIKOJBbHOE 000PYI0BAHKUE U3-32 OIPAHUYEHUS TEXHUUYECKUX
BO3MOKHOCTEHHET03BOJISCTIIPOBOIUTBMHOTUEKOTMYECTBEHHBICHUCCIIEIOBAHNS,

* JUINTEIBHOCTh ~ TPOBEJAEHUS  (U3MYECKUX HCCIENOBAaHMMW HE BCerjaa
corjacyercs ¢ JUIMTeNbHOCTHIO YU€OHBIX 3aHATUH;

*BO3MOXHOCTh ~ TIPOBEJEHUS  MHOTMX  (U3WYECKUX  HCCIEeIOBaHUMN
OrpaHUYMUBaETCs TPEOOBAHUSMU TEXHUKU 0€30MaCHOCTH U JIp.

Hudposas maboparopusi KapAUHAJIBHBIM 00pa3oM H3MEHSET METOIUKY U
collepKaHHe  HKCIEPUMEHTATbHOM  JESATENBbHOCTH M TIOMOTAeT  PEIlIUTh
BhINICTIEpEYHCIIeHHbIe TIpoOiembl. [llupokuit crektp UMQPOBBIX JATYUKOB
MO3BOJISIET yYalIUMCS 3HAKOMHTBCS C MapaMmeTpaMu (U3MUECKOro IKCIIEPUMEHTA
HE TOJILKO HAa KauyeCTBEHHOM, HO M Ha KOJUYECTBEHHOM ypoBHE. C IMOMOIIBIO
1upoBol Ta0OPATOPUU MOMKHO TMPOBOJUTH JJIUTEIBHBIM JKCIIEPUMEHT JaXKe B
OTCYTCTBUU 3KcniepuMeHTatopa. [Ipu 3ToM uzMepsieMbie JaHHbIE U PE3YJIbTATHI UX
00pabOTKN 0TOOpaKaIOTCs HEMOCPEACTBEHHO Ha 3KpaHEe KOMIbIOTEpa.

B mpormecce dopMupoBaHUsS SKCIEPUMEHTAIBHBIX YMEHUH TI0 (QU3NKE
YVUalUNACA YYHUTCS TPEACTaBIATh WH(MOpMAIio 00 HCCIECTOBAaHUU B YETBHIPEX
BUJIAX:

*B BepOaJbHOM: OMUCHIBATH SKCIIEPUMEHT, CO3[aBaTh CIOBECHYIO MOJENb
HKCIIEPUMEHTA, (PUKCUPOBATh BHUMAHUE HA U3MEPSEMbIX (M3HUECKIX BEIMYNHAX,
TEPMUHOJIOTUH;

* BTA0JIMYHOM:; 3aMOJHATHTA0IUIIBIJAHHBIX,JIEKAIIUXBOCHOBEIOCTPOCHHU 51
rpadukoB (MpU 3TOM y YYAIIUXCS BO3HUKACT MEPBUYHOE TMPEACTABICHHUE O
MaciTadax BeTu4yuH);



*B IpapuecKOM: CTPOUTH IpaUKH MO TaOJUYHBIM JAHHBIM, YTO MO3BOJISET
NepelTH K BbIABMKEHUIOTUIIOTE30XapAKTEPE3aBUCUMOCTH MEXY(PU3NUECKUMU
BEIMYMHAMU (MpU 3TOM YUHUTENb MOKAa3bIBa€T MPEUMYIIECTBO B BHU3yalIH3alUU
3aBUCUMOCTEN MEKy BEJIM- YUHAMU, HATJIATHOCTh 1 MHOTOMEPHOCTB);

*B AHAJIUTUYECKOM (B BHUAE MaTeMaTHUUYECKUX YpaBHEHUMN): TPUBOAUTH
MaTeMaTUYeCcKOe ONMHMCAHME B3aUMOCBA3U (DPU3MUYECKUX BEIMYMH, MATEMATUYECKOE
0000111€eHHE TTOTYYEHHBIX PE3YJIbTATOB.

[lepexoq K KaxaoMy OJTanmy MpeACTaBIeHUS HWH(OpManuu 3aHUMAaET
JOCTAaTOYHO OONBLION NMPOMEXYTOK BpeMeHu. besyciaoBHo, B 7—9 kiaccax 3TOT
npolecc HeoOX0UM, HO

B CTapLIMX KJIaccax 3TO BpeMsl MOXHO ObLIO Obl OTBECTH Ha peuieHue Oosee
BaXKHBIX 3a7a4. B aToM mane nudpoBbie 1a00paTopuu MO3BOJISIOT CYIIECTBEHHO
DKOHOMUTH  BpeMs, KOTOpOE MOXHO TMOTpaTuTh Ha  (GOpPMHUPOBAHUE
UCCJICOBATEILCKIUX YMEHHH  ydYallUXCsl, BBIPAKAIOIIUXCS B  CIEIYIOIIUX
JIEUCTBUIX:

* OTIPEICIICHUETIPOOIIEMBI,

* IOCTAaHOBKAMCCIIEI0BATEILCKOM3a1auu;

* IUTAHUPOBAHUEPEIICHU3a1auH;

* IOCTPOCHUEMOIETIEH;

* BBIIBIDKEHUETUITOTES;

* HKCIIEPUMEHTATBHASIIPOBEPKATUIIOTES;

* aHATM3JaHHBIXAKCIIEPUMEH TOBUIMHAOIIIOICHUH;

* hOpPMYITUPOBAHHEBHIBOIOB.

[locnenuue ronapl y y4ammxcs HaONMIOJAETCs HHU3Kas MOTHUBAIMS W3YYCHUS
€CTECTBEHHOHAYYHBIX JUCIHUIUIMH U, Kak CJEJCTBHE, TMaJeHue KadecTBa
obpazoBanusa. lludppoBoe ydeOHOe 00OpyAOBaHHE IMO3BOJISET  yYAIIHMCS
O3HAKOMUTHCA C COBPEMEHHBIMU METOJAMH HCCIEIOBaHUS, MPUMEHSIEMBbIMH B
HayKe, a YYUTENII0 — MPUMEHATh Ha TMPAKTUKE COBPEMEHHBIC IEIarornyecKue
TE€XHOJOTHU. [103TOMY I1aBHOM COCTaBIISIONIEN KOMIUIEKTA

«TouxoitpocTaysaBiAsSIOTCAIHPPOBHIETA00PATOPHUH.

[Ipennaraemas mporpamMma peaau3yeTcsi C TOMOIIBI0 Y4eOHO-METOIMYECKIX
komiiekToB (YMK).

YMK nsisikax 10r0KJIaCCaBKII0YAET: y4eOHUK,3aJaYHUK,METOTUUECKUE
MaTepHaIIbl I YIUTEIIS, CAMOCTOATEILHBIC 1 KOHTPOJIbHBIE PAOOTHI.

[Tnanupyrorcss cnemyromue (Gopmbl opraHW3anuu  yd4eOHOro mporiecca:
(dbpoHTaIBHBIC; KOJJICKTUBHBIC; TPYIIOBbIC; paboTa B Iape; MHIUBHIyaTbHBIC.

B npenonaBanuu npeamera OyayT UCIOIB30BaTHCA CIIEYIONIME TEXHOIOTUN
MMETO/IbI JIMYHOCTHO-OPUEHTUPOBAHHOECOOYUECHHUE; TTPOOIEMHOCO0yUCHHE;



muddepeHpoBaHHOE O0Y4YEHHUE; TEXHOJOTMU OOy4YEHHs Ha OCHOBE PEILICHHS
3a/1a4y; METO/1bl MHAUBUAYAIbHOTO O0yUEHHUS.

Oco0OeHHOe 3HayeHWE B NPENOJABAHMM (PU3UKKM HMMEET IIKOJbHBIN
(u3HYECKHl SKCIEPUMEHT, B KOTOPBIA BXOJIAT JE€MOHCTPALIMOHHBIM 3KCIEPUMEHT
1 CaMOCTOSITENIbHBIE J1a00OpaTOPHBIE paOOThI YUaIIUXCSl.

HeaunsyyeHusspu3nKu:

NpHOOPETCHHEe HMHTEpeca M CTPEMIICHHS OOYYaronIuxcs K HaydHOMY
U3YYCHHUIO TPUPOJBLI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUSA M (DOPMHUPOBAHHE
UCCIICIOBATEIBCKOTO OTHOIICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
dbopMHpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yJbraTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKH;
(dbopMHpOBaHUE TPEICTABICHUNA O PONM (U3MKHU JUIS Pa3BUTHS JPYTUX
€CTCCTBCHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymici
npodecCHOHATBLHOM JCATCIBHOCTH, CBSI3aHHON ¢ (PM3WKOM, MOATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTPI)K@HI/IG OTHUX ueneﬁ IMporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O
O6I.IIGFO 06pa30BaHI/I5{ oOecrnieunBaeTCs pCIICHHUEM CIICAYIOIUX 3aaaY.

npuoOpeTeHne 3HaHWUK O JTUCKPETHOM CTPOSHWUHW  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHYECKHX, MArHUTHBIX M KBaHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHHI OINUCHIBATh M OOBACHATH (PU3HUYECKUE SBICHUS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS TMPOCTEUIINX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznIecKux MOJIETICH, TBOPYCCKUX 17§
NPaKTUKOOPUEHTUPOBAHHBIX 3a]1aY;

pa3BHUTHE YMEHUN HAOJIONATH MPUPOIHBIC SIBJICHHS W BBITIOIHATH OMBITHI,
nabopaTopHble pabOTBl W  OKCIEPUMEHTAIbHBIE HWCCICAOBAHHS  C
UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

ocBoeHHE MPUEMOB PabOTHI ¢ mHpOpMaIuel GU3HIECKOro CoAep KaHuUs,
BKJIFOYasi MHPOPMAIIUI0O O COBPEMEHHBIX JTOCTIKCHUSIX (DU3UKH, aHATIN3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O cepamMu mpodeccHoHaIbHON ACATEILHOCTH, CBI3aHHBIMU
c (Gu3uKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUAX (PU3HUECKON HAYKH.

Ha usyuyenue ¢usuku (0a30BbId ypOBEHH) Ha YpPOBHE OCHOBHOI'O OOIIETO

oOpazoBaHus0TBOANTC2389acoB:B7Knacce—684acoB(24acaBHeeINi0),B8



Ki1acce—684uacoB(24acaBHeento),B9kinacce—1 02qaca(3gacaBHee10).

[Ipennaraemslii B mporpaMMe no (u3MKe MepedyeHb JadopaTOpHbIX padoT U
OIBITOB HOCUT PEKOMEHIATENbHBIA XapaKkTep, YUUTENb JI€IAeT BIOOp MPOBEACHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HHIMBUIYAIbHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIHUCKa SKCIEPUMEHTAJIbHBIX 3aJaHHM, MpeaaraeMblx B pamMKax
OCHOBHOT'O I'OCY/IapCTBEHHOI0 YK3aMEHA 110 (PU3HKE.



COAEP KAHUEOBYYEHMUSA
7 KIIACC

Paznenl.@usukaneéposibBIO3HAHMUOKPYKAKIETOMHPA.

®usuka — Hayka O npupoze. SBineHus npuponsl. OuU3NUECKUE SBICHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenMUMHBL. M3MmepeHue Quiznueckux BenuyuH. Duznyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cicTeMa €IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKd HW3Y4alOT MPUPOJY.
EcTecTBeHHOHAYUYHBIM METOJ] TMO3HAHUSA: HAOIIOJEHUE, MOCTaHOBKA HAYYHOTO
BOMPOCA, BBIBUKEHHUE THIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIMOTE3, OOBSICHEHUE
HabmonaeMoro sBieHus. Onucanue PU3NYECKUX SIBICHUN C TOMOILIBI0 MOJIENIEH.

1. [demoncmpayuucucnonv3osanuemooopyoosanusn« Toukapocmay.

2. MexaHuueckue, TEIJIOBbIE, DJJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHUS.
3. ®usnueckue NpuOOPkI U MPOLEaypa IPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnviepabomouiuonvimot.
1. OmpeneneHUELCHbIICICHUAIIKAIBIN3MEPUTEIHLHOTOTIPHOOPA.
2. H3MepeHnepaccTOsTHUM.
3. U3mepenneoObEMaKAKOCTUUTBEPIOTOTENA.
4. OnpeneneHuepazMepOBMabIX TEL.
5. M3mepeHne TtemmnepaTypbl IIPpU MOMOIIUM KUAKOCTHOIO TEPMOMETpa HU
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAIBHOCTH IOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OoJblle, YeM OOoJblle BhICOTA
IIyCKa.

Pa3nen2.llepBoHavyanbHbleCBeeHUSIOCTPOCHUN BEIIECTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYNbI, HX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkenne dactul] BemlecTBa. CBs3b CKOPOCTH JBUXKEHHUS YACTHUI[ C
TeMIiepatypoil. bpoyHoBckoe nBwkenume, auddys3ums. B3aummomeicTBue dYacTHIl
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOCHUE Ia30B, KUJIKOCTEW M TBEPIBIX
(kpuctaminyeckux) Tena. B3auMocBsi3p MEXJy CBOWCTBAMU BEUIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M MX aTOMHOMOJICKYJSIPHBIM cTpoeHrueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

1. Mdemoncmpauuucucnonvzosanuemooopyoosanusa«Toukapocmay.

2. HaOmronenneOpoyHOBCKOTOIBUKECHHUSL.



3. Habmoaenuenuddyszuu.
4. HaOnmionenue  sIBICHUM,  OOBSCHSIONIUXCS OPUTSKEHUEM WU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamopnviepadbomuiuonvimot.

1. OueHka JuaMeTpa aTroMa METOAOM psAI0B (C  HUCIOJIb30BAaHUEM

¢dotorpaduii).

2. OnBITHITIOHAOTIOICHUIOTETIIIOBOTOPACITUPEHUATA30B.

3. OnbITHIIOOOHAPYKEHUIOICHCTBUSACUIIMOICKYISIPHOTOTIPUTSKCHHUSL.

Paznen3./[BuxeHuenB3anMoaeicTBUETE L.

MexaHnnyeckoe JBUXKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUYKCHHUE.
Cxopoctb. CpenHsis CKOpPOCTh MPU HEPABHOMEPHOM JBMKEHUH. Pacyér nytu u
BPEMEHHU JIBHIKCHUS.

SBnenne wHepUMU. 3aKOH WHEpUUH. B3anmonaeicTBue Tea Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBHKEHMS Teld. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BelecTna.

Cuna xak XapakTepucTHKa B3aumMojaeicTBus Tei. Cuia ynpyrocTd M 3aKOH
I'yka. MI3MepeHue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TATOTCHUS WU CUJIA
TsokecTd. Cuila TsKecTH Haapyrux mianetax. Bec tena. HeBecomocts. Crioxkenue
CWJI, HAPABJICHHBIX MO OJHOM mpsiMoi. PaBHonelcTBytomas cui. Cuna TpeHus.
TpeHue CKOIbXKEHNs U TPEHHUE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.

1. [demoncmpayuucucnonv3osanuemooopyoosanusn«Toukapocmay.

2. HaGmropennemexaHM4ecKOroABMKEHHITENA.

3. M3MepeHneCcKOPOCTUIPSAMOIMHEMHOTOIBUKCHHUS.

4. HaOmroneHnesBIeHUSIMHEPIIUH.

5. HaGmroneHnen3MeHeHUSICKOPOCTUIIPHUB3aUMOICHCTBUUTE.

6. CpaBHEHHEMACCIIOB3aUMOJIEHCTBUIOTEIL.

7. Cl10’)K€HUECUIT, HAPaBJICHHBIXITIOOTHOUTIPSIMOM.
Jlabopamopnuviepadbomotuonvimeot.

1. OmpeneneHue CKOPOCTH PABHOMEPHOIO IBUKEHUA (IIAPUKA B )KUIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHnecpeHEHCKOPOCTUCKOIBKEHUAOPYCKAMIUIIIAPUKATIO
HAKJIOHHOM IIJIOCKOCTH.
OrnpeneneHnenaIoTHOCTUTBEPAOTOTENA.

4. OTBITHI,IEMOHCTPHUPYIONNE3aBUCUMOCThPACTDKEHHSI(Iepopmarum)
OPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITHL, JEMOHCTPUPYIOUIME3aBUCUMOCTh CUIIBITPEHUSICKOIBKEHUSI OT
Beca Tella U XapakTepa CONMPUKACAIOIIUXCS MTOBEPXHOCTEH.

Pa3nen4./laBjieHUETBEPABIXTEN,AKUAKOCTEHUTA30B.



JHanenune. CriocoObl yMEHBIICHHS U YBEIUYEHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJICHMsS Tra3za OT 00bEma, Temmneparypsl. llepegaua paBieHus
TBEPABIMU TEJIAMH, KUAKOCTAMM M raszaMu. 3akoH Ilackans. IImeBmarnueckune
MaluHbl. 3aBUCUMOCTb JAaBJIEHUS >KUJIKOCTH OT TJIyOMHBI. ['mapocraTmueckuid
napanokc. Coobmiaromnuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuuuHbBI CylecTBOBaHMS
Bo3ayuiHOM oOonouku 3emun. OnbiT Toppuyemnu. M3mepenue atmochepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOT0 JIaBJIEHUS OT BBICOTHI HAJl YPOBHEM MODPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TaBICHUSI.

JlelicTBHE )KMIKOCTH M ra3a Ha MOTpy:KEHHOE B HUX TeJ0. BrITanknBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuucucnonviosanuemooopyoosanusa« Toukapocmay.
3aBUCHMOCTB/IABICHUATA3a0TTEMIIEPATYPHI.
[lepenayagaBneHUSKUIKOCTHIOUTA30M.

Coo0maronuecsacocybl.

I'mppasnnueckuitnpecc.

[IposiBnenuenecTBUIATMOCHEPHOTOIaBIICHMUSL.
3aBUCUMOCTbBBITAIKUBAIOIEHCUIIBIOTOOBEMATIOTPYKEHHOMYACTUTENA U

S R T o o

TJIOTHOCTH KHIKOCTH.

PaBeHCTBOBBITAIKUBAIOIIEHCUIIBIBECYBBITECHEHHOM KU IKOCTH.

8. YcnoBue 1uiaBaHus TeJl: IUIAaBAaHUE UJIU MOTPY>KEHUE TEJl B 3aBUCUMOCTHOT
COOTHOIIICHUS TNIOTHOCTEH TeJla U KUIKOCTH.

Jlabopamopnviepadbomouiuonvimot.

1. HccnemoBanue 3aBUCUMOCTH Beca Tella B BoJIe OT 00bEéMa NOTPYKEHHOM B

~

KUJIKOCTh YaCTH TeJa.
2. OmpeneneHue  BBITAIKUBAIOMICH  CHJIBI, JCHCTBYIOLIEW Ha  TeJoO,
MOTPYKEHHOE B KUIKOCTb.
3. IIpoBepkaHe3aBUCUMOCTHBBITAIKUBAIOIICHCHIIBL, ICHCTBYIOIIEHHATEIO B
YKUJIKOCTH, OT MaCChI TeJa.
4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKHUBAIOIICH  CHJIBI,
JICUCTBYIOIICH Ha TEJIO B KHUIAKOCTH, OT 00bEMA MOTPYKEHHON BXKUIKOCTD
YACTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.
5. KoHCcTpynpoBaHue apeoMerpa WM KOHCTPYMPOBAHUE JIOJKHM U
OIpEAEIICHUE €€ TPY30NOABEMHOCTH.
Pa3znenS.PaGoranmMomHoCTh. JHEPIrH.
MexanunueckasipaboTta. MOIIHOCTb.
[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio
paBHOBecusippiuara.l[puMeHeHuenpaBiIapaBHOBECUIPbIYArak0JIoKY.



«3onoroe npasuino» Mmexanuku. KII/[ npocteix Mexann3mos. [IpocTeieMexaHn3MBbl
B OBITY U TEXHUKE.

Mexannueckass dHeprusa. Kunertmyeckas W NOTEHOHANBbHAS DHEPTHS.
IIpeBpaienne 0OTHOTO BHJ1a MEXaHUYECKOW DHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXaHUKE.

Jemoncmpayuucucnonviosanuemooopyoosanusn«Toukapocmay.

1. IIpuMepBITPOCTHIXMEXAHU3MOB.

Jlabopamopnviepadbomuiuonvimot.

1. OmnpeneneHnepadOoThICIIBITPEHUSTTIPUPABHOMEPHOMIBIXKEHUHUTEIA 110

TOPU30HTAIBHOM ITOBEPXHOCTH.
2. HccnenosanueycioBuiipaBHOBECHsIpbIYara.
N3mepenneKII/IHaknOHHOUIUIOCKOCTH.

4. M3ydeHne3aKkoHaCOXPaHCHUSAMEXaHUUYECKOUIHEPTUMU.

8KJIACC

Pa3znen6.TenioBblesiBjIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpPUU CTPOCHUS
BelllecTBa. Macca U pa3Mmepbl aTOMOB M MOJIEKYJ. OmNbIThl, MNOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJIIPHOKMHETUYECKOU TEOPUH.

Mogenu TBEPAOro, >KUIKOTO UM Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObsICHEHUE CBONCTB Ta30B, KUJIKOCTEH U
TBEPIBIX TEJI HA OCHOBE TMOJIOKCHUH MOJEKYJIIPHO-KUHETUUECKON TEOPHH.
CmauunBaHue U KamWUISIpHBIE siBJICHUA. TemIoBoe pacuIupeHe U CKaTHe.

Temnepatypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABUKCHUS
gactull. BuyrpenHss sHeprus. CrocoObl HM3MEHEHHS BHYTPEHHEH DSHEPIUH:
TeIIonepeaya u COBEpILICHUE paboTHI. Bunasr TeTUIoNEepeIauH:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyUYEHHUE.

KomndectBo TemioTel. YaenbpHas TEIUIOEMKOCTH BEHIECTBA. 1eImioOOMEH U
TEIJIOBOC paBHOBECHE. YpaBHEHUE TeIuioBoro OamaHca. IlmaBiaenue wu
OTBEP/ICBAHUE KPUCTAUIMYECKUX BEIIECCTB. YJelbHAsA TEIUIOTA IJIABJICHHUS.
[TapoobOpazoBanne u konaeHcamus. Mcmapenme. Kunenue. VYaenbHas Terora
nmapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyphl KHUICHUS OT aTMOCHEpHOTO
JIaBJICHUS.

BrnaxHocTeBO31YyXA.

DHEPrusTOIIMBa. Y 1eTbHAATETIOTACTOPAHMS.

[MpuanunsipadoTeiTerioBsixaABUTaTeneKI [ remmoBoroapuraresns.
TermmoBbIeIBUTaTeITMA3AINTAOKPYKAOIIEHCPEIBI.

3aKOHCOXPaHEHUSUMPEBPACHUSIIHEPT UM BTEIIOBBIXIIPOIIECCAX.

Hemoncmpayuucucnonvzosanuemooopyoosanua« Toukapocmay.

1. HabGmromeHneOpoyHOBCKOTOABHKCHHUS.
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10.
11.
12.
13.

Ha6monenuenud dysum.
HaGmonenuesiBneHniicMauynBaHUSI M KAWL PHBIXSIBJICHU .
HaGmoneHuneTenioBoropaciimpeHus Ted.
N3meneHnenapieHusAra3anpuu3MeHeHUNOObEManHar peBaHUUUITU
OXJaXKJICHUM.

[IpaBunan3mMepeHUs TEMIIEPATYPHIL.

Bunbrreronepenayu.
OxJaxaeHuenprCcoOBEpIICHUUPAOOTHL.
HarpeBanuenpucoBepiieHUUPadOTHIBHEIITHUMU CUITAMH.
CpaBHEHUETEIIOEMKOCTEHPA3IMYHBIXBEILIECTB.
HabmroienueKureHusi.
HaGmonennenoctossHCTBaTeMIepaTyphITPUILIABICHUH.
MoaeauTenaoBuIX IBUTaTEICH.

Jlabopamopnviepadbomoviuonvimot.

1.
2.
3.

10.
11.
12.
13.

OnBITEITOOOHAPYKEHU O ICUCTBUSACHIMOJIEKYIIPHOTOTIPUTSIKEHUSI.
OnbITHITOBBIPAIIMBAHUIOKPUCTAIIIOBIIOBAPEHHOMCOMUIIM CAXapa.
OnBITHIMOHAOIIIOICHUIOTETIIOBOTOPACIIIMPECHUATA30B, )KUJIKOCTE U
TBEPABIX TEI.

OrnpeneneHne1aBIeHUSIBO3TyXaBOAIIOHE IITIPHIIA.

OMBITHL, IEMOHCTPUPYIOIIHE3aBUCUMOCTB/IABIICHUABO31YXa0TET0 00bEMa
Y HarpPEBAHUS WJIN OXJIAXKJICHUS.

[TpoBepka rumnores3sl IMHEHHOM 3aBUCUMOCTH JUTHHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKOU TPYOKE OT TEMIIEPATYPHI.

HaGmronenne w3MeHeHHMs BHYTPEHHEW DSHEPruyd Tella B Pe3ysbTare
TEIJIoTepe1aud U pabOThl BHEIITHUX CHIL.
HccnenoBanuessBIeHUSATEIII000MEHATPUCM EIITUBAHUUXOJIOHOMUT OpsTue
BOJIBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOTO  BOAOM  mpu
TEIJI000OMEHE C HAarpeThIM METANTHYSCKUM ITHITHHIPOM.
OnpeneneHueyaeIbHOUTENII0EMKOCTHBEIIESCTRA.
HccnenoBanuenpoueccancnapeHus.
OrnpeneeHne0THOCUTEIHLHONBIAXKHOCTUBO31yXa.
OrnpeneneHueyaeIbHOUTEIIOTHIIUIABICHUS JIBIA.

Pa3znen7.JaekTpudyecKHeMMAr HUTHbICIBJICHUS.

Onektpuzauusi Ten. [[Ba poma siexkTpuueckux 3apsiaoB. B3aumoneiicTBue
3apspkeHHBIX  Tenl. 3akoH KymoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TET OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXKY TEIIAMH).

Onektpuueckoe mnoisie. Hanpsox€HHOCTh 3nektpuueckoro mnojs. [IpuHiun
CYNEepHO3ULUHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsigoB. DIEMEHTAPHBIN SJIEKTPUUECKUN 3apsl.
Crpoenne aroma. [IpoBOJNHMKM W  OUANEKTPUKH. 3aKOH  COXPaHECHUS
AJIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCJOBHUSL CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
Hctounuku mnocTossHHOTO TOKa. JIEMCTBUS AIEKTPUYECKOrO0 TOKa (TEmIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KUJKOCTAX U razax.

Onektpuueckasgs uHenb. Cwia Toka.  DIEKTPUYECKOE  HANPSIKEHUE.
ConpoTtuBieHre TPOBOJHUKA. Y IEIbHOE COMPOTUBIIECHUE BellecTBA. 3akoH Oma
o ydactka nenu. llociepoBarenbHOE W mapajlieNIbHOE — COCIMHEHUE
IPOBOJTHUKOB.

Pabora w MomHOCTH dJeKTpUYeckoro Toka. 3akoH Jlxoyns—Jlenna.
DneKkTpuuecKue ey U NoTpeOUTeNn dIeKTpUuIeckoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoaelCTBUE  MOCTOSIHHBIX ~ MAarHMUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3HaY€HUE NI )KU3HU Ha 3emiie.
OneiTr  Opcrena. MaruuTHoe TMoJe€  3JIEKTpUYecKoro Toka. IIpuMeHneHue
3JIEKTPOMArHUTOBBTEXHUKE. /[[eMICTBHEMAarHUTHOT OTIOJISTHAIIPOBOTHUKCTOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOTO TOKa. MCMonb30BaHUE JJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @Dapajes. SBieHue 3aeKTpoMarnuTHOW uHAyKuu. [IpaBuno Jlenna.
DneKTporeHepaTop. CrnocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMK Ha BO3OOHOBISIEMBIX HCTOUHUKAX SHEPTUH.

Jemoncmpayuucucnonviosanuemooopyoosanua« Toukapocmay.

DIIeKTpHU3ALIUSITEN.
JIBapoaasieKTpUYeCKUX3apsiI0BUB3aUMOECTBUE3APSIKEHHBIX TEIL.
Y CTpONCTBOMAECUCTBUEIIEKTPOCKOIIA.
DNeKTpocTaTUYECKasMHTYKIIHS.
3aKOHCOXPaHEHUSRIEKTPUUECKUX3APAIOB.
[TIpOBOTHUKMUANIIEKTPUKH.
MoiennpoBaHNECHIIOBBIXJIMHUMAIIEKTPUYECKOT OO,
M cTOUHMKUTIOCTOSSHHOT OTOKA.
JIeHCTBUARIIEKTPUIECKOTOTOKA.

. DIEKTPUUECKUNTOKBIKHUIKOCTH.

. 'a3oBb1iIpaspsa.

. I3MepeHnecnnbITOKaaMIepMeTpOM.

. I3MepeHnesneKTpuueCKOrOHAIPS)KEHUS BOJIBTMETPOM.

. PeocTaTnmaraznHCcoOnpoOTUBICHUM.

. B3aumoerncTBHenOCTOSHHBIXMAarHuTOB.

. MozennpoBaHUEHEBO3MOXKHOCTUPA3ACICHUATIONIOCOBMArHATA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHUEMAarHU THBIXIIOJIEUIIOCTOSHHBIXMArHUTOB.
OnertOpcerena.

MarauTHOENnoIeTOKa. DIIEKTPOMATHUT.
JlencTBHEeMarHu THOr OO HAIIPOBOJHUKCTOKOM.
DIIEKTPOABUTATEIILIIOCTOSHHOTOTOKA.
HccnenoBaHuesBIEHUARICKTPOMArHUTHOM MHTYKIIAH.

Omnertei®apaes.

3aBUCUMOCTh HAIpaBJICHUS HHAYKIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBCHHUS.

DIIEKTPOTr€HEPATOPIIOCTOSHHOTOTOKA.

Jlabopamopnviepadbomouiuonvimot.

1.

o U o~ w

10.
11.

12.

13.

14.

15.

16.

OnpITBI  TIO Ha6J'IIOI[€HI/II-O QJICKTpU3alIUM  TCII HHHYKHHCﬁ n 1Ipu

CONPUKOCHOBEHHH.
UccnenoBanue AeMCTBHUS DIEKTPUYECKOrO TMOJII HA TMPOBOJHUKH U
JTUDIIEKTPUKU.

COopkaunpoBepkapadOThINICKTPUIECKONIIETUTIOCTOSHHOTOTOKA.
N3MepenunenperymmpoBaHUECUITBITOKA.
N3MmepenunenperyampoBaHUEHANPSIAKEHUS.

NccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTb AIEKTPUYECKOTO
CONPOTUBIICHUSI TPOBOJHUKA OT €ro JHWHBI, IUIOAAUA IONEPEYHOTO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIHOXKEHUS HAIPSHKEHUHM TMPHU TOCIEIOBATEIILHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CHIBl TOKa MPU MAPAIUIETBHOM COEIUHEHHU
PE3UCTOPOB.

OnpeneneHnepadboTHIECKTPUIECKOTOTOKA, UAYIIEr0UePE3PEIUCTOP.
OnpeneneHre MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACIAEMOW Ha
pe3ucTope.

HccnenoBanne3aBuCUMOCTUCUIBITOKA, UTYILIETOYEPE3IAMITIOUKY,OT
HaIpsKEHUS HA HEW.

OnpenenenueKIIInarpeBarens.

HccnenoBaHneMarHUTHOr OB3aUMOAEHCTBUSIIOCTOSIHHBIXMArHUTOB.
N3yuyenne MarHUTHOrO mMOJS  IOCTOSSHHBIX ~ MAarHUTOB P MX
00BETMHEHUH U Pa3/ICIICHUN.
HccnenoBanneAeMCTBUSARIECKTPUUECKOTOTOKAHAMATHUTHYOCTPEIKY .



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJIECHCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CUJbl TOKa W HaIpaBJIEHUSA TOKa B
KaTyILKe.

18. M3yueHuneneiCTBUAMArHUTHOT OIIOJITHAIIPOBOAHUKC TOKOM.

19. KoHcTpyrnpoBaHuenn3yueHuepadoThI3IEKTPOABUT ATES.

20. M3mepenneKII/[pnekTpoaBUraTebHONYCTaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBJIECHUS DJJIEKTPOMAarHUTHOM WHIYKIUU:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUsT WU HaIlpPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9KJIACC

Pa3znen8.MexanuvecKuesiBJIeHUA.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBLHOCTh MEXAaHMYECKOTO JBWXKEHUsSI. PaBHOMEpHOE NPAMOJMHENHOE
nB>keHrne. HepaBHoMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHssi U MTHOBEHHAas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenne. PaBHOyckopeHHOE mpsiMoJiMHEWHOe JBrkeHue. CBOOOIHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOenBIKEHHETTOOKpY kHOCTU. [IepuonuacToTaoopaieHusl.
JInHelHasnyrI0BasCKOpPOCTH. LIeHTpOoCTpEeMUTENBHOEYCKOPEHUE.

[TepsoriizakonHeroToHa. BroponzakonHetoToHa. Tpernitzakon HeroToHa.
[TpuHOHNICYIEPTIO3UIIUKCHIL.

Cuna ynpyroctu. 3akoHl 'yka. Cuia TpeHUs: cuiia TPEHUSI CKOJIbKEHHUS, CHIIa
TPEHUS MOKOS, IPYyTUe BUIbI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nafgeHud. JBmxkenue miuaner Bokpyr ComHpa. IlepBas kocMmuueckas CKOPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepuanbHOM TOUkH. AOcCoOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TeNa C 3aKPEIUIEHHON OChIO BpaleHus. MOMEHT cuiibl. LIeHTp TsKecTH.

Nmnynec Tena. M3menenue mmmyinbca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PEakTHBHOE IBUKEHHUE.

Mexanndeckass paboTa W MOIMHOCTh. PaboTa CHI TSKECTH, YIPYTOCTH,
tperusi. CBsi3b dHEPruu M padboThl. [loTeHIIMambHAs YHEPTHUS Tela, TOHATOTO HaJl
MMOBEPXHOCTHIO3eMIIN. [ loTeHIIManbHAsI S HEPTUCKATOUTIPY ) KUHBL. KnHE THUECKas
sHeprus. Teopema O KMHETHYECKOW SHEPrUU. 3aKOH COXPAaHEHUS MEXaHUYEeCKOU
SHEPIuu.

Hemoncmpayuucucnonvzoeanuemooopyoosanua« Toukapocmay.

1. HaOnronenune MexaHUYECKOrO JBUKEHUS Te€Jla OTHOCUTEIBLHO Pa3HbIX Tell

OTCYETa.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

CpaBHEHUENYTEHUTPACKTOPHUIIBUKEHNAO0THOTOUTOT 0KETENA
OTHOCHUTEJIBHO Pa3HBIX TE OTCUETA.
N3MepeHnecKOpOCTUNYCKOPEHUATIPSIMOINHENHOT O ABHKECHUS.
HccenenoBannenpu3HakOBpaBHOYCKOPEHHOT O IBUKEHHUS.

Ha6mronenne 1BMKEHUSTENANOOKPY>KHOCTH.
Ha6monenrnemMexaHnueCKUXaBICHUM, TIPOUCXOAAIIMXBCUCTEMEOTCUETA
«Tenexka» 1mpu €€ paBHOMEPHOM U YCKOPEHHOM  JBHKCHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.
3aBUCUMOCTbYCKOPEHUATEIA0TMACCHITEIauACHCTBYIOIICHTHAHETO CHJIBL.
HabmronennepaBeHCcTBaCHINPUB3aUMOCHCTBUU TEI.
N3MmenenuesecarenanpuyCKOpEeHHOM IBHKECHUU.
IIeperayanmirynbcanpuB3anMOIEHCTBUUTEIL.
[IpeoGpazoBaHUAIHEPTUUTIPUB3AUMOACHCTBUUTEN.
CoxpaHeHnenMNIyJIbCapPUHEYIPYTOMB3aUMOAEHCTBUH.
CoxpaHeHUEeUMITYIbCanpUadCOTIOTHOYIIPYTOMB3aUMOIEHCTBUH.
HaGmronenrepeakTHBHOT O IBUKEHUSI.
CoxpaHeHHeMeXaHNYeCKONIHEPTUUTIPUCBOOOTHOM I ICHUH.
CoxpaHeHUEMEXaHUYECKON YHEPTUH NPUIBUKEHUN TEIANO IEMCTBUEM
IIPY>KUHBI.

Jlabopamopnuviepadbomouiuonvimot.

1.

KoncTpynpoBaHue Tpakta Jisi pa3roHa U JajJbHEWIIEr0o PaBHOMEPHOIO
JNBUKECHHUS IIAPUKA WU TEJIECKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBXKEHHUS Opycka WM JABMKCHUS
IapHKa M0 HAKJIOHHOM IJI0OCKOCTH.

Onpenenenue yCKOpeHHsI Teia IMPU PABHOYCKOPEHHOM JBHKEHHH 10
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU INPU PABHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIU TIPU PABHOYCKOPEHHOM JIBIDKCHMH 0€3
HAYaJbHON CKOPOCTH IYyTH OTHOCSTCA KakK psiJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIINE NPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUSA CKOJBXKEHHUS OT CHJIIbI
HOPMAaJIbHOTO JaBJICHUS.
OnpenenennekodPhUuireHTaTPEHUS CKOIbKEHUS.
OnpeneneHnexECTKOCTUIIPYKUHBI.

Onpenenenue pabOTbl CUIIBI TPEHUS PU PABHOMEPHOM JABUKEHUH TEJIANo
TOPU30HTAIBHON MMOBEPXHOCTH.



10. OnpesenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJBMXKHOIO U MOJABHKHOTO OJIOKOB.

11. 3yueHne3akoHacOXpaHEeHUSIIHEPT U U.

Pasznen9.Mexanudeckuekoae0aHMIMBOJTHBI.

KonebarensHoe nBukenre. OCHOBHBIE XapaKTEPUCTUKU KOJIE€OAHUI: TIepro,
4acToTa, aMILIATyaa. MaremMaTudecKuii U IpyKUHHBIM MasTHUKU. [IpeBpaienue
SHEPrUU MPH KOJIeOATEIHHOM JTBUKEHUU.

3aryxatomue — koneOaHus.  BwiHykneHHole — KoieOanus.  Pe3oHaHc.
Mexanudeckue BoJHbl. CBoOiicTBa MexaHWYecKMX BOJIH. [IpojmonbHble U
NomNepeYHble  BOJHBL. JlIMHA BOJNHBI M CKOPOCTh €€  pacipOCTpaHEHMS.
MexaHnueckue BOJHBI B TBEPIOM Telle, CEUCMUUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka M BbicOTa TOHa. OTpaxkeHnue 3Byka. MHPpa3Byk u
yJIBTPa3BYK.

emoncmpayuu npoeooamca ¢ ucnonvioeanuem ooopyoosanun «Touka
pocmay.

1. HaGmonenunexone0aHUNUTENONIEHCTBUEM CHITBITSKECTUHCHITBI
yIPYTOCTH.

Ha6monennexone0anuirpy3aHaHUTHMHATIPY KU HE.
HabnroneHne BbIHY XK 1€HHBIXKOI€OaHU U PE30HAH A.
PacripocTpaHeHHEenpo10IbHBIXUITONIEPEYHBIXBOJIH(HAMO/EIIN ).
Habmronenne3aBrucuMOCTUBBICOTHI3BYKAOTYACTOTHI.
AKyCcTHYECKHIPE30HAaHC.

Jlabopamopnviepadbomouiuonvimot.

1. OmnpeneneHwe YacToThl W Mepuoja KojeOaHUH MaTeMaTHYECKOro

S T o

MasiTHUKA.
2. OmnpeneneHnevacToThIMIIEPHO1aK0Ie0aHUNTTPYKUHHOTOMASITHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIEpHO/ia KOIeOaHMid MOABEIIIECHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH MIEPUOJIa KOJIECOaHUH MPY>KHHHOTO MasiTHIKA
OT Macchl Ipy3a.
5. IIpoBepkaHe3aBUCUMOCTUIIEPHOIAKOICOAHUITPY3a,TOIBEIIIEHHOTOK
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  TlepuoAa  KoJjieOaHMit
NPY>KUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. M3MepeHneyckopeHusicBOOOJHOrOna AeHUSI.
Pa3nenl0.91eKTPOMArHUTHOCTIOENIIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMArHUTHOE  ToJie.  JJEKTpOMAarHuTHble  BOJHBL.  CBoiicTBa
ANEKTpOMarHuTHeIX BOJH. I[llkama »nexkTpomMarHuUTHBIX BOJH. Mcnons3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



DIIeKTpoMarHuTHasAnpupoacsera. CKopocteecBeTa. BOIHOBBIECBOMCTBA CBETA.

Jemoncmpayuunpoeooamcacucnonvizoeanuemooopyoosanua«Touxa
pocmay.

1. CBOMCTBA’JIEKTPOMATHUTHBIXBOJIH.

2. BoJIHOBBIECBOWCTBACBETA.

Jlabopamopnviepadbomoviuonvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBID MOOWUIBHOTO

TenedoHa.
Pa3zneall.CBeToBbIesIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. HUcTouHuku CBETAa. [IpssmonunerHOE

pacnpoctpanenue csera. 3armenus Connua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKaJio. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpeinomieHus cBera. [lomHoe BHyTpeHHee
OoTpakxeHHe cBeTa. Vicmosb3oBaHKWE TMOJHOTO BHYTPEHHETO OTpPaXXEHHUSI B
ONITHYECKUX CBETOBOIAX.

Jlunza. Xonm omywedt B smH3e. Onruueckas cucrema (oroamnmapara,
MUKpPOCKOMNa U Telleckona. ['Ja3 Kak onTuyeckas cucrema. biauzopykocTh u
JAJIbHO30PKOCTb.

Paznoxenune Oenmoro cBera B coekrp. Omnbitel HpioTona. Croxenue
CIEKTpaIbHBIX I[BETOB. Jlucniepcust cBeTa.

Jlemoncmpayuu npoeooamca ¢ ucnonvzosanuem ooopyoosanusn «Touka

pocmay.
1. IIpsmonuHeitHOEpacIpOCTpaHEHUECBETA.
2. OtpaxxeHuecBeTa.
3. [Nonmyuennen3zo6pa>keHUNUBINIOCKOM,BOTHYTOMUBBITYKIOM3€EpKajax.
4. Ilpenomnenuecsera.
5. OOTUYECKUNCBETOBO/I.
6. XOJTydeHBCOOMPAIOIIECHITNH3E.
7. XOIIy4erBpacCEenBaIOLICINH3E.
8. IlomyueHnen3o0pakeHNICTIOMOIIBIOIUH3.
9. IlpunnunaeicTBusdoToanmnapaTa, MUKPOCKOTIANTEIECKOTIA.

10. Mopenbriasa.

11. Pa3znoxeHne06enorocBeTaBCIeKTp.

12. TTonyueHne6e10roCBETANPUCIIOKEHUNCBETAPA3HBIXIIBETOB.

Jlabopamopnwviepadomoiuonvimeot.

1. HccnenoBaHne3aBUCUMOCTHYTIIA0TPAKEHUSICBETOBOT OJTy4a0TyTJIa
naJICHMS.

2. H3ydeHuexapaKTEepUCTUKU300paKEHUATIPEIMETABIIOCKOM3EpKaJe.



3. HccnenoBanue 3aBUCHUMOCTH YIJIa IPEJIOMIICHHSI CBETOBOTO JIy4a OT yIJIa
MTaJICHNS] HA TPAHUIIE «BO3AYX—CTEKIIO».

4. IlonyueHnen3o0paxeHUICIOMOIIBIOCOOUPAIOIICHITHHSBL.

Onpenenenue (HOKyCHOr0O pacCTOSHUS U ONTHYECKON CHITbI COOMpArOIIei
JIVH3BIL.

6. OmNBITHITIOPA3I0KEHUIO0ETIOTOCBETABCIIEKTD.
OnBITHITOBOCTPUSITHIOLBETAIIPEAMETOBIPUUXHAOTIOACHUNYEPE3
[[BETOBBIE (PUIIBTPHI.

Pa3nenl12.KBaHTOBBIESIBJICHUS.

OneiteiPesepdopaanmnnanerapuasmoenbaroma. Moaenbatomabopa.
HcnyckanuennornomenrecBeraaToMoM. KBaHThIL. JIMHEHYaThIE CTIEKTPBI.

PanunoaktuBHOCTh. Anb(da, Oeta- U ramma-uzinydeHus. CTpOeHHE aTOMHOTO
anpa. HykimoHHas wMoaens atomMHoro sapa. HW3orombsl.  PannoakTuBHBIE
npeBpauieHus. [lepron nonypacnajga aTOMHBIX SAED.

SAnepHble peakuuu. 3aKOHbI COXpPaHEHHUs 3apsJ0BOTO M MacCOBOIO YHCEIL.
OHeprusi CBsi3M aroMHBIX sifep. CBsA3b Macchl M d3HEpruu. Peakuuum cuHTE3a U
nenenus sanep. Ucrounuku sneprun CosiHia u 3BE37.

SAnepHast sHepretuka. JleHCTBUS pPaguOaKTUBHBIX HW3JIYUYCHUN Ha KUBbBIC
OpraHU3MBbl.

Jlemoncmpayuu npoeooamcsa ¢ ucnoiviosanuem o0oopyoosanusn «Touka
pocmay.

1. CHeKTphIM3IIYyYEHUSUIIOTIOMICHHUS.

CrexTpplpa3InYHbIXTa30B.

CnekTpBojaopoa.

Ha6monennetpexkoBBkamepe Bunbcona.
PaboTracu€TuynkanoOHN3UPYIOMUXU3TYIECHUH.
PerucrpanusnznydeHUSAIPUPOIHBIXMUHEPATOBUITPOIYKTOB.

Jlabopamopnuviepadbomouiuonvimot.

1. HaGmroneHnectionHpIXIHHEHYaTHIXCTIEKTPOBU3ITYYCHUS.

2. HccnenoBaHUETPEKOB:M3MEPEHUEIHEPTUNYACTULIBIITIOTOPMO3HOMYITYTH
(mo dotorpadusim).

3. UsmepennepaanoakTuBHOTO(OHA.

IHoBTOpPHUTEIBbHO-0000 A LIIUIIMOTYTb.

[ToBTOpUTETHEHO-0000MAOINN MOAYH TIPEAHA3HAYECH TSI CUCTEMAaTH3aluN
¥ 000011IeHUs TPEIMETHOTO COACPKAHUSI U OTBITA IE€ATEIbHOCTH,IPHOOPETEHHOTO
Py U3YYCHHH BCEro Kypca (PU3WMKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY 9K3aMEHY MO (GU3HKEe I OO0ydYaromuXCsi, BBIOPABIINX ATOT

o U kA w N

y4eOHBIN MpeIMET.



[Ipy n3yyeHUr NAaHHOTO MOAYJS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIbI
JEATeNIbHOCTH, HA OCHOBE KOTOPBIX 00ECTIEUMBAETCS JOCTUKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaToB  oOydeHus, (GopMupyercs
€CTECTBEHHOHAY4YHAasi T'PaMOTHOCTb. OCBOCHHUE HAYYHBIX METOJOB MCCIIEIOBaHUSA
SBJICHUN TPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSAMHU OOBACHATH (PU3UYECKUE
SIBJICHUS, TIPUMEHSSA T[OJYYCHHBIC 3HAHUs, pelaTh 3aJadyd, B TOM YHUCIIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJIbHBIE.

[IpyHUIMNIHANBHO NEATEIBHOCTHBIN XapaKTep JaHHOIO pa3/eia pPeanu3yercs
32 Ccu€T TOro, 4YTO OOydYarouIuMecs BBIMOJHAKOT 3aJlaHus, B KOTOPBIX UM
IpearaeTces:

HAa OCHOBE TIOJIYYEHHBIX 3HAHWUWA pacrmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPYIKAOIIECH MPUPOJIC U MOBCETHEBHOMN KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NYECKUX SIBJICHUH, B TOM
YHUCIIEe 1Sl POBEPKU THUIIOTE3 U TTOJYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh Hay4YHbIE OCHOBBI HanWOoJie€ BaKHBIX JOCTHKEHUNU COBPEMEHHBIX
TE€XHOJIOTUM,HATPUMED,TPAKTUYECKOTO HCIIOJIb30BAHUS PAIUYHBIX MUCTOYHHUKOB
SHEPIUY Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BUOB
SHEPrUM.



IINTAHUPYEMBIE PE3YJbBTATbBI OCBOEHHMSA ITPOT'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuyenue (pu3MKM HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTHXKEHUE JIMYHOCTHBIX, METAMPEAMETHBIX U IPEAMETHBIX 00pa30oBaTEIbHBIX
PE3YJIbTATOB.

B pe3ynbTaTe uydeHus: Gu3NKd Ha ypOBHE OCHOBHOI'O OOIIEr0o 00pa3oBaHUs

y oOyuyatomierocs 0yayT cOpMUPOBaHbI CIECAYIONINE JTUYHOCTHBIC PE3YJIbTaThl B
YJaCTH:

1)maTpMoTH4eCKOrOBOCIIUTAHMSA:

- IPOSIBJICHHE UHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKON
bu3nUecKol HAyKH;
-IICHHOCTHOCOTHOIIIEHUEKIOCTHKEHUSIMPOCCUNCKUX YUEHBIX -(DUBUKOB;
2)rpaxIaHCKOronayX0BHO-HPABCTBEHHOTOBOCIIM TAHUS :
-TOTOBHOCTHKAKTUBHOMYYYaCTHIOBOOCYKIEHUUOOIIECTBEHHO 3HAYMMBIXU
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTIKCHHU I
bu3uKy;

- OCO3HAaHUE BAXXKHOCTHU MOPAJIBHO-ITUYECKUX MPUHLHUIIOB B JEATEIbHOCTH
YYEHOT0;

3)3¢cTeTHYECKOTrOBOCIIMTAHUS

- BOCIIPUATHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ TapMOHHYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;
4)IIeHHOCTUHAYYHOTOTIO3HAHUSA

- OCO3HaHHME IIEHHOCTH (U3MUECKOW HAYKH KaK MOIIHOTO HWHCTPYMEHTa
IMO3HAHUS MHPA, OCHOBBI PA3BUTHSA TEXHOJIOTHM, BAKHEUIIECH COCTABJISAIOLICH
KYJbTYDBI,

- pa3BUTHE HAy4YHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIEeI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI H  3MOLHMOHAJIBLHOIO
0J1aronoTyyus:

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro oOpa3a JKWU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C 3JIEKTPUUYECKUM M TEIJIOBBIM OO0OpYJIOBAaHHUEM B
JOMAITHUX YCITOBUAX;

- cOpMHUPOBAHHOCTH HABBIKA PEIICKCUH, TPU3HAHNE CBOETO MpaBa HAOITHOKY
U TAKOI'0 JK€ MpaBa y JPyroro 4eiaoBeKa;

6)TPY10BOTrOBOCIIUTAHUSA:

- AKTMBHOE YyyacTH€ B PEIICHWU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
00pa3zoBaTeIbHONOPraHU3aluN, TOPOJIa,Kpasi ) TEXHOIOT HUECKON U



COIIMAJIbHOM HaIMpaBIICHHOCTH, TPEOYIOMNX B TOM 4YHUCIE U (PUBHUECKUX
3HAHUM,
-UHTEPECKIPAKTUIECKOMYU3yUECHUIONTPOdeCCHil,CBA3aHHBIXC (DU3UKOI;
7)3K0J10TH4e€CKOT0OBOCIIUTAHUSA:

- OpUEHTalusl Ha TMpUMEHEHHE (U3MYECKUX 3HAHUM MJIA peIleHHs 3ajad B
obylacTu OKpy’Karolied cpeabl, IJIAaHUPOBAHUS IIOCTYNKOB U OILICHKA UX
BO3MOXHBIX TTOCIEACTBUH JJIs1 OKPYXKAIOLIEH CPEIbI;

- OCO3HaHME TJI00ATLHOTO XapaKTepa AKOJOTHMUECKUX MPOOJIeM M MyTed ux
pelieHus;

8) amanTanum K M3MEHSIIOIUMCSI YCJIOBHSIM COIMAJbHOH M NPUPOIHOM
cpeabl:

- TOTpPeOHOCTh BO B3aUMOJEHUCTBUU TMPU BBINOTHEHUU HWCCIEIOBAHUN U
MPOEKTOB (PU3UYECKONM HANPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM
APYTHX,

- TIOBBIIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUECKYIO
NeSITeIbHOCTD;

- TOTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4HCIIe (HOPMYJIUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O GU3UIECKUX OOBEKTAX U SABJICHUSX;

- OCO3HaHHE JIePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JlacTh
busuKy;

- IUIAaHUPOBAHHE CBOETO PA3BUTHS B NPHOOPETEHUM HOBBIX (PUBHUESCKUX
3HAHUU;

- CTpeMJICHUE aHAJIU3UPOBATh U BBISBIISATH B3aUMOCBSI3H IIPUPO/IBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

- OIICHKa CBOMX JCWCTBUM C YYETOM BIHSHUS HAa OKPYXKAIOIIYIO Cpeny,
BO3MOJKHBIX TJIOOQTBHBIX MTOCIEICTBHM.

METAIIPEIMETHBIEPE3YJIBTATHI

B pesynbraTe ocBoeHMs TporpaMmbl M0 (U3MKE HA YPOBHE OCHOBHOTO

oO1mrero oOpa3oBanus y o0ydaromierocs: OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINETIO3HABATEIbHBICYHUBEPCATbHBICYYCOHBICICHCTBUA,
KOMMYHUKATHBHBIC  yHUBEpCAJIbHBIE  Yy4eOHBIC  JCHCTBUS,  PETYJISATHBHbBIC

YHUBEpCAJIbHbIE YUEOHbBIE JIEUCTBUSI.

ITo3HaBaTe/IbHBICYyHHBEPCAJIbHbICYYeOHbICACHCTBUS

Ba3oBble JJoruuyeckue JelcTBUA:

e BBISIBISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TMPU3HAKU OOBEKTOB
(stBIIEHUN);



yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,
BBISIBIIATH3aKOHOMEPHOCTUUIPOTHBOPEUHSIBpACCMAaTPUBAEMbIX(PaKTaXx,
TaHHBIX U HAOIIOJACHUX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U NPU HM3yYeHUH (HU3HUECKHUX
SIBIICHUI ¥ TIPOIIECCOB, JENIaTh BBIBOBI C HCIIOJIIb30BaHNEM JI€TYKTHBHBIXH
MHIYKTUBHBIX YMO3AKIIOUCHHH, BBIJBUTATh TUIIOTE3Bl O B3aUMOCBSI3SAX
(bU3UYECKUX BEIUYNH;

CaMOCTOSATEILHO BBIOUPATH CIIOCOO pelIeHus yueOHoM ¢pu3nueckonzagauu
(cpaBHEHHE HECKOJIBKMX BapHMaHTOB pEIICHUs, BBHIOOp HamOoee
MOIXO/ISIIIIETO ¢ YYETOM CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBbiencciienoBaTeIbCKHEAEHCTBYSA.

UCIOJIb30BaThBOMPOCHIKAKUCCIIEOBATEILCKUMUHCTPYMEHT TTO3HAHUS;
IPOBOAUTH MO CAMOCTOSITENIbHO COCTaBJICHHOMY IIaHY OMBIT, HECIOXKHBIN
bu3MUecKuii HKCIEPUMEHT, HEOOJbIIOE HCCIAEAOBaAHHE (PU3MUECKOTO
SBJICHUS;

OLICHMBATh HAa TMPUMEHHUMOCTh M  JIOCTOBEPHOCTh HMH(POPMAIIHIO,
MOJIYYEHHYIO B X0JI€ UCCIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEA0BAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOIIECCOB,a TAKXKEBBIIBUTATHIIPENONIOKEHUIOONX PA3BUTHH BHOBBIX
YCIOBUSAX U KOHTEKCTaX.

PaGoracundopmanueii:

NPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTHI U 3aIpOChl TIPH ITOUCKE U
orObope MH(pOpMAIIMU WIH JAaHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
dbuzudeckoi 3a1aun;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH MHPOPMAIHIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

CaMOCTOSAITETILHO ~ BBIOMPATh ONTUMAJbHYIO (GOPMY TIPEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATH pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi U MX KOMOMHAITUSIMHU.

KoMMyHHKaTHBHBbICYyHUBEPCAJIbHbICY4YeOHbIeJeHCTBUS:

B XoJie oOCyXJeHus y4eOHOro MaTepualia, pe3yiabTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJIEW, HAIICJICHHbIE Ha pEIICHHE 3aJlaud U TMOJJepKaHue
0J1arokenaTeTbHOCTH OOIICHNUS,

COMNOCTABJISITh CBOM CYXACHUS C CYXICHUAMHU JPYTUX YYaCTHUKOB
nuasnora, 0OHapy>KUBaTh Pa3IuyUe U CXOJICTBO MO3ULIUIA;



BBIPA)KaThCBOIOTOUKY3PEHUSBYCTHBIXUITMCbMEHHBIX TEKCTAX;
MyOJUYHO MPEACTABIATh PE3YyIbTaThl BBIIOJHEHHOTO (PU3UYECKOTO OMNbITa
(3KCIEpUMEHTA, UCCIEOBaHUs, IPOEKTA);

MOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW UMHIUBUAYAIbHOM
paboThI MpU PelIeHNH KOHKPETHON (PU3UUEeCKOi TPOOIEMBI;

OPUHUMATh LIETM COBMECTHOM JESITEIbHOCTH, OPraHU30BbIBATh JEHCTBUS
no €€ MOCTWKEHHUIO: PpacIpelnessaTh poJid, OOCYXAAaTb IPOLECCHl H
PE3yNIbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJEH;
BBITMOJHATH CBOIO YacTh pabOThI, JOCTUTasi KaYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HANpaBJICHUIO U KOOPJIAUHUPYS CBOU JIEUCTBUS C APYTUMHUYIICHAMU
KOMaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIa/Ja B OOMIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSATEIBLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbICYyHUBepCaTbHbIeyYeOHbIeIeiiCTBHUA

Camoopranusanus:

BBISBJISATHIIPOOIEMBIBKH3HCHHBIXHYYCOHBIXCUTYAIHSIX, TPEOYIOIINX
JUIsipeieHus PU3nIeCKUX3HaHUM;

OpUEHTUPOBATHCS B  PA3JIMYHBIX TOJXOAAX TMPUHATUA  pEHICHUHN
(MHIUMBUIyaIbHOE, TPUHSATHE PEIICHHs B TPYyMIeE, MPUHSATHE PpEIIeHUN
TpYIINon);

CaMOCTOSITEJILHO COCTABIIATh AITOPUTM pelIeHUsT PU3NUECKON 3aauu WU
IUTAaHA WCCJIEOBAHMS C YU4ETOM HMMEIONIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATH MpeIjlaraéMble BAPUAHTHI PEIICHHUI;
NeIaThBEIOOpHOPATHOTBETCTBEHHOCTh3apeIIeHHE.

CﬂMOKOHTpOHL,3M OIMOHAJIbHbIMHHTEJIJIEKT:

NaBaTha/IEKBATHYIOOLEHKYCUTYAIIUUUIIPEJIaraTbIUIaHEE U3MEHEHHUS;
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSITEIHPHOCTH, aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTH (B TOM YHUCJE B XOJ BBIIOJHEHUS
¢u3MUecKOro WMCCIENOBaHWUS WJIM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENNBCTB, W3MEHHUBIIMXCS CHUTYyaIllMii, YCTaHOBIEHHBIX OIINOOK,
BO3HUKIINX TPYIHOCTEW;
OLIEHUBATbCOOTBETCTBUEPE3YIbTATALEINNY CIIOBUSIM;

CTaBUTh C€0s1 HA MECTO APYroro 4eJOBeKa B XOJE CIopa WM JUCKYCCHHHA
Hay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTHKY APYTrOro;
MPU3HABaTh CBOE MPABO HA OIIMOKY MPHU pelieHUH (PU3NYECKUX 3a/1ad Win
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.



NPEAMETHBIEPE3YJIbTATBI

K xoHIy 00yueHus B 7 Kjacce npeaMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BaTh  TOHATUA: (PU3MYECKHME UM  XUMHUYECKHUE  SIBJICHUS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJENb, THUIOTE3a, €AUHUIBI (U3UIECKUX
BEJIMYUH, aTOM, MOJIEKYJla, arperaTHbleé COCTOSIHUSI BellecTBa (TBEpHIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHUYeCKoe JBUXKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJUHEHHOE), TPACKTOPHs, PaBHOJCHCTBYIOIIAS
cuia, nepopmMaius (ynpyras, IUTACTUYECKAs ), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEmIoBoe ABMIKEHUE YaCTHI[ BEIIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEpPHOE  JIBUXKEHUE, HWHEpIUs,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPIBIX TEI C 3aKPEIUIEHHOW OCBIO
BpallleHus, Tiepeaada JaBieHUs TBEPABIMH TEIaMU, KUJIKOCTIMU UTa3aMH,
aTMoc(epHOE J[aBlIeHHE, IUIaBaHHE TeJ, MPEBPAICHUS MEXaHUYEeCKOU
SHEPIruM) MO ONMHUCAHUIO WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh TPOSBICHHE U3YYEHHBIX (U3MUECKUX SBICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBJICHUS B MPUPOJE:
OPUMEPHI JIBIXKEHUSI C PAa3IMYHBIMU CKOPOCTSIMH B >KMBOM M HEXUBOU
OpUPOJE, [CUCTBUE CWJIBI TPEHHS B IPUPOJIE M TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JaBJICHUS Ha KUBOW OpraHU3M, IUIaBaHHE PHIO, phIYaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEeBOUTh MPAKTUYECKYIO 3a7a4y B yU4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBIICHUN;
OMKCHIBATh MU3YyUYCHHBIE CBOMCTBA Ted M (U3MUECKHE SBJICHUS, UCIIONIB3YSI
dusznueckre BeIMYUHbI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMSI,ITYTh,
CKOPOCTb, CPEIIHSASI CKOPOCTb, CUJIa YIIPYTOCTH, CUJIa TSDKECTH, BEC Tela,
cuia TpeHus, JaBieHue  (TBEpAOro  Tena, KUIAKOCTH, rasa),
BBITAJIKMBAIOIAs CHJIa, MEXaHWYeCKas pabdoTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CWJIbI, KOI()(HUIMEHT TIOJE3HOTO JIEUCTBUS MEXaHHU3MOB,
KMHETHYEeCKasi W MOTEHUMAJIbHAs 3HEPrus), MpU OMNHCAHWUU MPABUIBHO
TPaKTOBATh (PU3NUYECKUN CMBICI HUCIOIb3YEMbIX BEJIMYHH, UX0003HAUEHUS
U eIWHUIBI (QU3UYECKUX BEIWYWH, HAXOAUTHh (POPMYIIBI, CBS3BIBAIOIIHEC
JaHHYI0 (U3UYECKYI0 BEIWYUHY C JPYTHUMH BEIMYMHAMH, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEH (PH3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKHUE SBJICHUS U MPOLECCHI,
WCIIOJb3ys MpaBuiia CIOXKEHUsI CUJl (BAOJb OJTHOM MpsiMoil), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumenaa, IpaBUiIO paBHOBECHUs pbluara (010kKa),



«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, MpU OSTOM JaBaTh CIOBECHYI0 (GOPMYIHUPOBKY 3aKOHa U
3alMChIBaTh €r0 MATEMATUUYECKOE BHIPAXKEHUE;

OOBSICHATH (PU3UYECKUE SIBJICHUS, MPOLIECCHl U CBOICTBA TEJ, B TOM YUCIE
U B KOHTEKCTEC CHUTyallud MNPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh TPUYUMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1-2
JIOTUYECKUX IIAaroB C OMopoil Ha 1-2 M3y4eHHBIX CBOMCTBa (HU3NUYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3agadyd B |—2 JEWCTBUS, WMCHOJB3Ys 3aKOHBI U
dbopmynbl, cBsi3bIBarONIMe (DU3WYECKUE BEIWYMHBI: HAa OCHOBE aHalIn3a
yCJIOBHS 3aJlauy 3aMUChIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3NUECKUE
BEJIMYUHBI B (DOPMyJIBI M MPOBOAUTH PACUEThI, HAXOJAWUTh CIPABOYHBIC
JaHHbIE, HEOOXOIUMbIC /IS PEIICHUS 3a/1a4, OLICHUBATh PEaTUCTUUYHOCTD
MOJIY4EeHHON (DU3NUECKON BEITMUYNHBI,

pacrio3HaBaTh NPOOJEMBbI, KOTOPhIE MOXHO pPEHIUTh MPU TTOMOIIH
(bU3UIECKUXMETO/I0B,BOITMCAHUUNCCIICIOBAHUSIBBIACISITEIPOBEPSEMOC
npeamnoyioxkenue  (TUMOTE3y),  pa3iuyaTb W HUHTEPIPETUPOBATH
MOJIYYEHHBIN Pe3ybTaT, HAXOAUTh OITUOKHU B XOJI€ OMBITA, /1€JIaTbBBIBO/IBI
IO €T0 pe3yybTaTaM;

OPOBOAUTH OMBITHI MO HAOMIONEHUIO (U3UYECKUX SBICHUA WIIU
buznueckux CBONCTB TEN: dbopmyIupoBaTh MIpOBEPSIEMbIE
IPENONI0KEHUS,COONPATHYCTAHOBKYHU3NIPEIIOKEHHOT0000PYI0BaAHUS,
3aMMChIBATh X0 ONBbITA U (DOPMYITUPOBATH BHIBO/IBI,

BBINIOJIHATh MpPSAMBIE U3MEPEHUS PACCTOSHMS, BpPEMEHH, MacChl Tela,
o0béMa, CHIIBI W TEMIIepaTyphl C HCIIOJb30BAHUEM AaHAJIOTOBBIX U
U(POBBIX TPUOOPOB, 3alMCHIBaTH IIOKAa3aHUs TPUOOPOB ¢ YUYETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOAUTH UCCIEAOBAHNE 3aBUCUMOCTH OJHOW (PU3NYECKON BEJIMYUHBI OT
OpPYrol C HCMIOJb30BAaHUEM TPSIMBIX HM3MEPEHH (3aBUCHUMOCTH MYTH
PaBHOMEPHO [ABWKYIIETOCS Tejla OT BPEMEHHU JBWXXEHHUS Teja, CHUJIbI
TPEHHUICKOIBKEHUSIOTBECATEIa,KaueCTBA00OPAOOTKUIIOBEPXHOCTEUTE U
HE3aBUCUMOCTH CUJIbl TPEHUS OT IUIOLIAJN COIPUKOCHOBEHUS TEJ, CHUJIbI
YOPYTrOCTH OT YJUIMHEHUS MPYXKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHOM YaCTH TeJa U OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH Teja, OT IIyOUHBI, HA KOTOPYIO MOrPY>KEHO TEN0, YCIOBUN
TUTABaHUS TEJ, YCJIOBUW paBHOBECHS pblyara u OJIOKOB), y4aCTBOBaTh B
TUTAHUPOBAHWM  Y4EOHOTO WCCIENOBAaHUSA, COOUpaTh YCTAaHOBKY U
BBINIOJIHSITh U3MEPEHUS, CIEAys MNPEIIOKEeHHOMY IUIaHy, (DUKCUPOBATH
PE3YABTATHINOIYYEHHOW3aBUCUMOCTU(U3NYECKUXBEITMUMHBBUIC



MPEIOKCHHBIX TaOMUIl W TpauKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCIICIOBAHUS;

MPOBOJUThL KOCBEHHBIE W3MEpPEHUs (PU3NIECKUX BEIUYUH (TJIOTHOCTH
BEIIECTBA KUAKOCTH W TBEPAOTO Tela, CHJIA TPEHUS CKOJIBKCHHS,
JaBJICHUE  BO3/JyXa, BBITAIKWBAIOIIAs  CHWJIA, JICHCTBYIOIIAs  Ha
NOTPY)KEHHOE B IKUAKOCTH TeI0, KOAP(HUIMEHT TMOJIE3HOTO IeHCTBUS
NPOCTBIX MEXaHW3MOB), CIEeAysd MPEUIOKEHHON WHCTPYKIMH: TIPH
BBITIOJTHEHUH HW3MEPECHHH COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBL;

coOJTI0IaTh MPaBUIIATEXHUKUOE30ITACHOCTH MPU padboTe ¢ 1abopaTopHBIM
000opyI0BaHUEM;

yKa3bIBaTh MPHUHIUIIEI JTCUCTBUS TPUOOPOB M TEXHHUYECKUX YCTPOWCTB:
BECBhI, TEPMOMETp, AMHAMOMETp, COOOIIAOIIUECs COCynabl, Oapomerp,
phIyar, MOJBMYKHBIA U HETTOABUKHBIN 0JI0K, HAKJIOHHAS TUIOCKOCTH;
XapaKTepU30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX NPHOOPOB H
TEXHHYECKUX YCTPOWCTB C OMOPOM HA WX OMHCAHUSA (B TOM YHCIIC:
MOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOW HACOC, ApEOMETP), UCIIONIB3YS 3HAHUS
0 CBOMCTBax (M3MUYECKUX SBICHUA ¥ HEOOXOAUMBIE (PU3HUECKHE 3aKOHBIN
3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HaXOAWTh WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO WCTOIB30BAaHUS (U3MUECKUX 3HAHWUN B TOBCEIHEBHOU
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH C TIPUOOpaMu U
TEXHUYCCKUMHU yCTPOUCTBAMHU, COXPAHECHUS 3I0POBbS U COOIIOICHUSTHOPM
9KOJIOTUIECKOTO IMOBEACHHS B OKPY KaIOIIeH cpejie;

OCYILIECTBJIATH OTOOp HWCTOYHWUKOB wuHPopMmarmu B HWHTepHEeTE B
COOTBETCTBHH C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HaHUH © TyTEM CpPaBHEGHUS pA3JIMIHBIX HCTOYHUKOB BBIJCISTH
uHGOpPMAIINIO, KOTOpas SIBISIETCS MPOTHBOPEYMBON HIU MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPHU BBITIOJIHEHUH YYEOHBIX 3aJJaHUN HAYYHO-TIOMYJISPHYIO
AUTEPaTypy PU3NUECKOTO COJIEP KaHMs, CIIPABOYHBIE MaTePUAIIBI, PECypPChI
cetu UHTepHer, Biamerp mNpuéMaMu KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHus HHGOPMAIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIE KpPAaTKHE MHCHbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB WH(pOpMAIUU (HU3NIECKOTO COACPKAHUSA, B TOM
quciie MyOJUYHO NIeNaTh KpaTKUE COOOIIEHHS O Pe3yJbTaTax MPOECKTOB
WINY4eOHBIXUCCIICI0BAHUNA, TIPUI TOMT PAMOTHOUCITOIH30BATh



W3YYEHHBIA TOHATUIHBIM ammapaT Kypca (U3HKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALUEH;

e IMpHU BBINOJIHEHUU YUYEOHBIX MPOEKTOB M HCCIEIOBAaHUN paclpeneisTh
00s3aHHOCTH B TpyHN€ B COOTBETCTBUHU C IOCTABICHHBIMU 3aJadamH,
CIEAUTh 3a BBINOJHEHUEM IUIaHA JCHUCTBHUM, aJE€KBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJIaJl B  JESATENbHOCTh  TPYNIbl,  BBICTPAUBATh
KOMMYHHMKAaTHBHOE B3aUMOJICCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIHX.

K xonny oOydenus B 8 ki1acce npeaIMeTHbIe pe3ysbTaThl HA 0230BOM YpOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e HCHOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKECHHE
aTOMOBUMOJIEKYJ,aIPEraTHBIECOCTOSHUABEIECTBA, KPUCTAINIMUECKUEN
amop(Hble Tena, HACBHIEHHBIM ¥ HEHACHIIIEHHBIH TMap, BIAXHOCTb
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS OHEpPrus, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JJIEKTPUUECKUI 3apsil, FIEKTPUUECKOE T10JIE, MPOBOAHUKH
U JUDJIEKTPUKH, IOCTOSHHBINA dJIEKTPUUECKUN TOK, MArHUTHOE TOJIE;

e pa3nuyaTh SABJICHUA (TEIUIOBOE pACUIMPEHHE U C)KaTHhe, Terulonepenaya,
TEIJIOBOE PABHOBECHUE, CMAuyMBaHUE, KaWUISAPHBIC SBICHUS, UCIIAPEHUE,
KOHJCHCAIUs, IUJIaBJIEHUE, KpucTaum3anus (OTBEpAEBaHUE), KHUIICHUE,
TeIuIonepeaayda (TErIOnpOBOAHOCTS, KOHBEKIIVS, U3IIy4EHHUE),
ANEKTpU3aLUs TeJl, B3aUMOJEHCTBUAE 3apsJI0B, NEUCTBUS AJIEKTPHUUECKOIrO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJCHCTBHE MAarHUTOB, JEWCTBUE
MarHUTHOTO MOJISl Ha MPOBOAHMK C TOKOM, 3JIEKTPOMAarHUTHas MHAYKIIMS)
[I0 ONHCAaHHIO UX XapPaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JE€MOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBICHUE;

e pacrno3HaBaTh IMPOSIBIICHUE H3YYEHHBIX (U3UUECKUX SBJIEHUI B
OKpY)XaloIlleM MHUpE, B TOM YHuCiIe (PU3MYECKHE SBIECHUS B MPHUPOJE:
IOBEPXHOCTHOE HATSDKEHHE W KalWUIApHBIE SBJICHHS B IPHUPOJIE,
KpUCTaJIbl B mpupozae, usinydyeHne ConHua, 3amep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa30BaHUEPOCH], TyMaHa, UHEsl, CHETa, SJICKTPUUECKUE
ABJIEHUSI B aTMocdepe, JIEKTPUUECTBO JKUBBIX OPraHM3MOB, MarHUTHOE
noje 3emMiH, Apeid MoytocoB, posib MAarHUTHOTO MOJS I JKU3HU Ha
3emiie, NOJISPHOE CUSHUE, IIPU 3TOM IIEPEBOIUTH MPAKTHYECKYIO 3a7a4y B
yueOHYyI0, BBIICNATHh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (HUIUIECKUX
SIBJICHU;

e OMNUCHIBaTh M3yYCHHBIC CBOICTBA Tl M (U3NUECKHE SIBICHUS, UCTIOIb3YS
¢usnyeckue BeIUUYUHBI (TeMIepaTypa, BHYTPEHHSS YHEPIHsl, KOJTUIECTBO
TEIUIOTHI, YJE€JIbHAsg TEIUIOEMKOCTh BEIIECTBA, YyAEJIbHAs TEILIOTa
IUIaBJICHMS], yJEJIbHAas TeIUIoTa NapooOpa3oBaHMs, yHAeIbHAas TEIUIOTa
CrOpPaHUATOILINBA, KO3 PUIMEHTIONE3HOT 04 ICTBUATEIIIOBOM



MAallluHbBI, OTHOCHUTEIIbHAS BJIAKHOCTH BO3yXa, JJICKTPUYCCKUN 3aps,
CHJIa TOKa, JJCKTPUYECKOE HAIMPsHKEHUE, COMPOTHBIICHHWE IPOBOJIHUKA,
yIeIbHOE COMPOTHUBIICHUE BEIIECTBA, pad0Ta U MOIIHOCTHIIEKTPHIECKOTO
TOKa), TPU ONHCAHWH TIPABWJIBHO TPAKTOBaTh (U3MUCCKHH CMBICT
UCTIOJIb3YEMBIX BEJTUYMH, 0003HAUEHUS M SAUHUIBI (U3UICCKUX BEITUIHUH,
HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINAE JAaHHYI (DU3UYECKYIO BEIUYHHY C
JIPYTHMHM BEIIMYWHAMHU, CTPOUTh TpadUKHd H3YyUYCHHBIX 3aBUCHMOCTCH
(bU3UYECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBA TeN, (U3MYECKUE SIBICHHS W TIPOIIECCHI,
UCIIOJIb3YsST OCHOBHBIC TIOJIOKCHHSI MOJICKYJISIPHO-KHHETUYECKOH TEOPUHU
CTPOEHUS BEIECTBA, MPUHIUI CYNEPIO3UIUU TOJICH (Ha KAa4yeCTBCHHOM
YPOBHE), 3aKOH COXpaHEHHsI 3apsaa, 3akoH Oma Juisi yyacTKa IeTH, 3aKOH
Jbxoyns—JleHna, 3akOH COXpaHCHHS DJHEPrUH, TMPU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alACHIBATh €r0 MaTeMaTHYeCKOE
BBIpQKCHUE;

OOBSACHATh (PU3HUYECKHE TPOIECChl M CBOWCTBA TEJI, B TOM 4YHCIC W B
KOHTCKCTE CHUTYyaIluii NPAaKTUKOOPHUCHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHOCIICICTBCHHBIC CBS3U, CTPOUTH OOBsICHEHNE U3 1—2 JTIOTMYECKUX
IIaroB ¢ OMOpod Ha 1-2 W3YYEeHHBIX CBOWCTBA (DU3MYECKHUX SIBICHUH,
(GU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemate pacu€THbIe 3amauyd B 2—3 JEHCTBUS, HUCHOIB3YyS 3aKOHBI |
dopMymbl, CBS3bIBaIONINE (HU3MUSCKUE BEIMYUHBI: HA OCHOBE aHaIW3a
YCIIOBHSI 3a/laydl 3alMChIBaTh KPATKOE YCIOBHE, BBISABISATH HEIOCTATOK
TaHHBIX JUISI pelIeHWsl 3a7add, BbIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOJMMBIE ISl € pENICHUs, TPOBOJIUTH pPacdéThl M CpPaBHUBATH
NOJTyYeHHOE 3HAaUCHHE (PH3NIECKON BEIIMUNHBI C U3BECTHBIMH JJAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PpEHIUTh IPU ITOMOIIH
(U3NIECKUX METOJIOB, HCIIOJIB3Ysl ONHMCAHHE HCCIICIOBAHUS, BBIICIATH
IpoBEpsieMOE  TPEIONIOKEHNE, OIEHWBATh MPABUIBHOCTh TOPSIKA
IIPOBEICHUS UCCIICAOBAHMS, I€TIATh BBIBOIBI;

NPOBOAUTH OMBITBI 1O HAOMIONCHUIO (U3MYECKHX SBICHUW WU
du3nUecKnX CBOWCTBTEN (KaMMUISPHBICSABICHUS, 3aBUCHUMOCTbHIABICHUS
BO3/lyXa OT €ro 00BhEMa, TeMIepaTypsl, CKOPOCTH MPOIIeCCca OCTHIBAHUS U
HarpeBaHWsI TPH U3IYyYCHWH OT IBETa H3IYYaroIel (IMOTJIONAroneil)
MOBEPXHOCTH, CKOPOCTh MCTAPEHUSI BOJBI OT TEMIEPATYPHI KUIKOCTH H
wiomaan €€ TMOBEPXHOCTH, JJIEKTpU3AIUs Tel W B3aUMOJICHCTBHE
ANEKTPUUECKUX 3aps/iOB, B3aUMOJCHCTBHE TIOCTOSHHBIX MAarHUTOB,
BU3yaJu3alisl MAarHUTHBIX TIOJEH TIOCTOSTHHBIX MAarHUTOB, JEUCTBHS
MarHUTHOTOTIOJITHAITPOBOTHUKCTOKOM,CBOMCTBAICKTPOMArHuUTa,



CBOICTBa DJIEKTPOJBUIATENsl TOCTOSSHHOTO TOKa): (OpMYIUpOBATH
MPOBEpsAEMbIE MPEANOJIOKEHHS], COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyA0BaHUs, ONMCHIBATH XOJI OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBITNIOJHSATH MPSMBIE U3MEPEHHS TEMIIEPATYPhl, OTHOCUTEIbHONBIAXKHOCTH
BO3JlyXa, CHUJIbl TOKA, HANpSIKEHUS C MHCIOIb30BAHUEM AHAJIOTOBBIX
npuOOpOB M JAaTYUKOB (PU3MUYECKUX BEIUYUH, CPaBHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ yuEéTOM 3aJ]aHHON a0COIIOTHOM MOTPENTHOCTH;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYUHBI OT
Ipyrod ¢ UCHOJb30BaHUEM TMPSMBIX U3MEpPEHUU  (3aBUCHMOCTH
CONMPOTHUBJICHUS] MPOBOJHUKA OT €ro JJUHBI, IUIOMAANd IONEPEUHOTO
CEYEHMSI U Y/IEJIbHOI'O COIPOTHUBIICHHS BEILIECTBA MPOBOJAHKKA, CUJIbI TOKA,
UAYUIErO0 4epe3 TMPOBOJHUK, OT HANpsDKEHHsT Ha  MPOBOJIHUKE,
UCCJIEIOBaHUE TMOCJIEAOBATEIbHOIO M MapajuieJbHOTO  COEIMHEHUM
NPOBOJAHUKOB): TUIAHUPOBATh HCCIEAOBAHHE, COOUPATh YCTAHOBKY H
BBITMIOJHATh U3MEPEHUs, Cleays NpPeIIOKEHHOMY IUIaHy, (UKCUPOBATh
PE3yNbTATHI MOTYYEHHOM 3aBUCUMOCTU B BHJI€ TaOJIUI] U IPpaPUKOB,IeIaTh
BBIBO/JIBI 10 PE3YJIbTaTaM HCCIIEIOBAHUS;

NPOBOAUTH KOCBEHHbIE H3MEpeHUss (U3UUECKUX BeJUYMH (yIenabHas
TEIUIOEMKOCTh ~ BEIECTBA, COMPOTHUBJIIEHUE MPOBOJIHHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOTO0 TOKAa): TJIAHUPOBATh HU3MEPEHHs, COOUpAThH
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEIysl NMPEMJIOKEHHON MHCTPYKLHH, U
BBIYHCJISITh 3HAUEHUE BEJTNYUHBI;

coOJ01aTh MpaBUiIa TEXHUKU 0€30MaCHOCTH MpU padoTe ¢ 1abopaTOPHBIM
o0opyIoBaHUEM;

XapaKTepu30BaTh TMPUHLMIBI  JCHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C ONMOPOM HAa UX OMUCAHUA (B TOM YHCIIE:CHCTEMA
OTOIUICHHSI JOMOB, TUTPOMETp, TapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DIEKTPUUYECKONW SHEPTUH, HIIEKTPOOCBETHUTEIbHBIE MPUOOPHI,
HarpeBaTesbHbIC AIIEKTPOIIPUOOPHI (mpumepsl), DIEKTPUYECKUE
IPEIOXPaHUTENN,IEKTPOMArHUT,3IEKTPOIBUTaTENBIIOCTOSHHOTOTOKA),
UCTOJb3ysl 3HAaHUS O CBOMCTBaX (PU3MYECKUX SIBJICHUM M HEOOXOAMMBIE
duznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA M HM3MEPHUTEIIbHbBIE
npubopel MO CXeMaM M CXeMAaTUYHBIM PHUCYHKaM  (KHIKOCTHBIM
TEPMOMETpP, TEPMOC, NCUXPOMETP, TMTPOMETP, JIBHraTelb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Hened ¢ mociaeoBaTeIbHbIM U NapajlUIeNIbHBIM COEUHEHUEM 3JIEMEHTOB,
paznuyasi yCJIOBHbIE 0003HAUYEHMSI JIEMEHTOB IEKTPUUECKUX LIETIEH;



OpPUBOAUTH  MpUMEpPhl  (HAXOAWTh HWH(GOPMALMIO O  MPHUMEpax)
MPAKTHYECKOTO HCHOJB30BaHUS (DU3MYECKUX 3HAHWN B IMOBCEAHEBHOU
KHU3HU A1 oOecriedeHnss 0€30MacHOCTH MpH OOpallieHnu ¢ mpudopaMu U
TEXHUYECKUMHU yCTPOUCTBAMHU, COXPAHEHUS 30POBBs 1 COOIOACHUSHOPM
HKOJIOTUYECKOTO TMOBEACHHSI B OKPY KaIOIIeH cpejie;

OCYIIECTBIATh TOWUCK HMHPOpMAMK  (U3UYECKOTO COJACPKAaHUS B
HNHTepHeTe, Ha OCHOBE WMEIOIIMXCA 3HAHUW U NOYyTEM CpPaBHEHUA
JOTIOJIHUTENIBHBIX HCTOYHUKOB BBIIETATh HH(OPMALINIO, KOTOPASSBIIACTCS
NPOTHBOPEYHMBON WIIM MOXKET OBITh HEIOCTOBEPHOU;

UCTIOJIH30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
AUTEpaTypy PU3NIECKOTO COJACPIKAHUS, CIIPABOYHBIE MAaTEPHAIIBI, PECYPCHI
cetm UHTepHeT, BuaaeTh NpUéMaMH KOHCTICKTUPOBAaHUS  TEKCTa,
npeobpazoBaHus HHPOPMAIHN U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBCHHBIE MHCHMEHHBIE W KPAaTKHE YCTHBIC COOOIICHHS,
0000mass wWHpOpMAIMIO W3 HECKOJIBKUX HMCTOYHHKOB (DU3UUECKOTO
CONEp)KaHUsi, B TOM HYHCJIE IYyOJUYHO TIPEJCTABIATH PE3yIbTaThl
NPOCKTHOW WIJIM WCCIIEIOBATEILCKON NEATEIBHOCTH, MPH STOM T'PaMOTHO
UCTIONh30BaTh M3YYEHHBIM TIOHATUHHBIA ammapar Kypca (U3HKH,
COIMPOBOK/IaTh BBHICTYIIEHUE MPE3CHTALIUEH;

IpU BBIMOJHEHUU YYE€OHBIX TMPOEKTOB U HCCIETOBAaHUN (HU3MUECKUX
IPOLIECCOB paclpeeNisiTh O00S3aHHOCTA B TPYIIE B COOTBETCTBUH C
MOCTABIICHHBIMU 3aJladyaMu, CJIEIUTh 33 BBIMOJHEHUEM IUJIaHa JACUCTBUN U
KOPPEKTHpPOBaTh €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIM BKIAJ B
JEeSITEIbHOCTBIPYIIBI, BRICTPANBATHKOMMYHUKAaTHBHOEB3aUMO/ICHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOH(PIUKTHI.

K xonity oOyuenus B 9 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM yPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMMUXCS YMCHUM:

UCIIONIb30BaTh TOHSTHS: CHCTeMa OTcuéra, MarepuaiabHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXaHUYECKOTO ABIKCHHS, aedopmarius
(ympyrasi, mNjacTU4yecKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M TEPETPYy3KH, HEHTP THKECTH, aOCONMIOTHO TBEPIOE TEIO,
IIEHTP TSHKECTU TBEPJOTO Tella, paBHOBECHE, MEXaHMYECKHE KOJIeOaHUus H
BOJIHBI, 3BYK, WH(Pa3BYK H YIbTPa3BYK, OJICKTPOMATHUTHBIC BOJIHEI,
IIKaaa 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JTAIbHO30PKOCTD,
CIIEKTPbl UCIYCKaHUS U MOIJIOUIEHHUs, aib(da, O6eTta- U raMMma-u3aydeHus,
U30TOIBI, SIACpHAs YHEPTETHKA;

paznuuath sBJICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJMHEHHOE
JBUKEHHE, DPABHOYCKOPEHHOE IMPSMOJMHENHOE ABUXKEHUE, CBOOOJIHOE
MaJIeHue TeJl, pPABHOMEPHOE JABUKEHUE 110 OKPYKHOCTH, B3aUMOIEHCTBUE



TEJI, pEaKTUBHOE JBIDKEHHUE, KOJIeOaTelbHOEe IBM)KECHHE (3aTyXalolue H
BBIHYKJCHHbIE KOJIEOaHUs1), PE30OHAHC, BOJHOBOE JBM)KEHHE, OTPaKEHHE
3ByKa, MPSMOJIMHEHHOE pachpOoCTpaHEHUE, OTPAKEHHWE U TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHHe OEJIOro CBeTa B
CHeKTp ¥ CJOXCHHE CIEeKTPaJbHBIX IIBETOB, TUCIEPCUS CBETa,
€CTECTBEHHAs! PaJMOAKTHBHOCTh, BO3HMKHOBEHHE JMHEHYATOTO CIEKTpa
U3JTY4YCHHs) TI0 OTIMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (pU3MUecKoe SBICHHUE;

pacmo3HaBaTh TPOSBICHHE M3YUYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpyXXaromeM Mupe (B TOM 4Yucie (U3MYECKUE SBICHHUS B MPHUPOJE:
NPUJINBBI M OTIUBBI, IBIKEHUE T1aHeT COMHEYHON CUCTEMBI, pEaKTUBHOE
JIBW)KCHUE JKUBBIX OpPraHWU3MOB, BOCIPHUSTHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSCEHUE, CEMCMHUYECKHWE BOJHBI, I[yHaMH, 3XO0, I[BETa TeT,
ONTUYECKHUE SIBICHUS B MPHPOJE, OMOJOTHYECKOEe JCHCTBHE BUIMMOTO,
yIbTPaQHOIETOBOTO M PEHTTCHOBCKOTO W3JIYYCHHH, €CTECTBEHHBIN
paMOaKTUBHBIA (POH, KOCMHYECKHE Iy4d, PaTUOAKTHBHOE H3ITyUCHHUE
NPUPOJHBIX MHUHEPAJIOB, JCHCTBHE pAaJMOAKTUBHBIX W3IIYYCHUH Ha
OpPraHMW3M YeJIOBEKa), MPH ITOM TEPEBOANTH MPAKTHUECKYIO 3a7ady B
yueOHY0, BBIIEISATHh CYIIECTBEHHBIE CBOMCTBAa (TpU3HAKMU) (DUIUUECKUX
SIBJICHUM;

ONKCHIBATh MU3YyUYEHHBIE CBOMCTBA TeN M (U3MUECKHE SBJICHUS, UCIOJIB3YS
¢dusznueckre BEeTWYUHBI (CpeqHsiE W MIHOBEHHAs CKOpPOCTh Tejia IpHU
HEPAaBHOMEPHOM [IB)KEHHMH, YCKOpPEHHUE, TepeMellleHue, MyTh, YIIIOBas
CKOpOCTb, CHJIa TPEHUS, CHUJIa YOPYTOCTH, CHJIA TSHKECTHU, YCKOPECHHE
CBOOOJHOTO TaJeHWs, BEC Teja, HMIIYJIbC Tella, HMMIYJIbC CHIIbI,
MexXaHu4deckasi padoTa YW MOIIMHOCTh, TOTCHIMANbHAS JHEPTHsS Tea,
MOJIHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMAIbHAS DYHEPTUs CHKATON
NPYXUHBI, KWHETUYECKas HHEPrus, TIOJIHAg MEXaHW4YecKash SHEeprus,
HeproJ U 4acToTa KosueOaHuil, JIIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTedb IMPEIOMIICHUSI CpeAbl), IPU ONMHMCAHUU
NPAaBWIBHO TPAKTOBATh (PUBMUYECKUN CMBICT HCIOIB3YEMBbIX BEITUYHH,
0003HaueHUsI W CAUHHIBI (U3UUYECKUX BEIWYUH, HAXOAHWTH (POPMYIIHI,
CBSI3BIBAIONINE JaHHYIO (PU3NYECKYIO BEIMUMHY C JPYTMMHU BEIMYMHAMH,
CTPOUTH IpapMKH U3yUEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYHH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3NYECKUE SBICHUS M TPOIIECCHI,
UCTIOJB3YysI 3aKOH COXPAHEHHs] PHEPTUH, 3aKOH BCEMHUPHOTO TITOTECHMS,
OPUHIUI CYNEPHO3UIMH CHUJI, TPUHIUI OTHOCUTeNnbHOCcTU [anues,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHS] HUMITYJbCa, 3aKOHBI OTPAKCHUS H
MPETOMJICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsI0BOTO M MACCOBOTO YHUCEII



IpU SIIEPHBIX PEAKUUAX, MPU ITOM JABATh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIUCBIBATh €r0 MATEMATUUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA T€JI, B TOM 4YHCIE U B
KOHTEKCTE CHTyallud NPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTEpa: BBISBIATH
NPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHUX
IaroB ¢ omnopod Ha 2—3 H3Y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUM,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajaud (omMparolmuecs Ha cucremMy w3 2-3
YpaBHEHHI), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3bIBAIOUINE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBHUS 3aJlayd 3alUChIBaTh KpPaTKOE
yCJIOBUE, BBISBISATH HEJOCTAIOIIME WM U30BITOYHBIE JTaHHbIE, BHIOUPATh
3aKOHBI U (POPMYJIBI, HEOOXOAMMBIE ISl PEILIEHUs, MPOBOJIUTH PACUEThl U
OLICHMBATh PEATMCTHUYHOCTh TOJYYEHHOTO 3HA4YeHHs (PU3nUecKon
BEJIMYMHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOpbIE MOHO pEUIUTh TpPU MOMOIIU
(¢u3MUecKUX METO/OB, HCIIOJB3Ys ONHCAHWE HCCIEIOBAaHUS, BBIICIATDH
IpoBepsieMOEe  TPEJINONIOKEHUE, OLEHUBATh MPABHIBHOCTh MOPSAJIKA
NPOBEJICHUS  HUCCJENOBaHUS, JeNaTb BBIBOJbI, HHTEPHPETUPOBATH
pE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMNBITBI 1O HaOMONEHUIO (U3UYECKUX SBICHUM WU
¢u3nUecKknx CBOWCTB Tell (M3ydyeHue BTOpOro 3akoHa HploTOHa, 3akoHa
COXpaHEHHUS] HHEPTrUu, 3aBUCUMOCTH MEpHOJa KOJEOAHUH NPYKHMHHOTO
MasATHUKa OT MAacChl Irpy3a M JKECTKOCTU NPYKHUHbl U HE3aBUCUMOCTH OT
aAMIUTUTYBI MaJIbIX KOJIEOaHUH, MPSMOIIMHEMHOE paclpOCTpaHEHUE CBETA,
pasnokeHue OeNoro CBeTa B CIEKTP, MU3yUEHHUE CBOMCTB M300pakKeHUs B
IUIOCKOM 3€pKalie W CBOMCTB H300pa)KeHUs TpenMera B coOuparouiei
JAWH3e, HAOIOJEHUE CIUIOMIHBIX M JMHEHYaThIX CHEKTPOB H3IIYUYCHHS):
CaMOCTOSITEILHO  CcOOMpaTh yCTAaHOBKY U3 HW30BITOYHOro Habopa
000pyI0BaHUs, OMKUCHIBATh X0/ OIBITA U €0 PE3yIbTaThl,POPMYIUPOBATH
BBIBO/JIbI;

IPOBOJIUTH NMPU HEOOXOIMMOCTH CEPUI0 MPSAMBIX U3MEPEHUM, OIpenesss
cCpeqHee 3HAaYeHHE U3MepsAeMOoil BelMuuuHBl ((HOKyCHOE paccTosHue
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp cCrHoOcO0a W3MEPEHHUS
(u3MepuTenpHOro nNpudopa);

OPOBOJIUTh HCCJIENOBAHUE 3aBHUCUMOCTEH (U3MUYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHUIIPU
PaBHOYCKOPEHHOM JIBJKEHHHM ©0€3 HayalbHOW CKOpOCTH, Iepuoja
KOJIEOAaHU MaTeMaTHYeCKOro MasTHHKA OT JUIMHBl HUTH, 3aBUCUMOCTH
yIIa0TPaKEHUSCBETA0TYTIaNaAeHUSA U YTIapeIOMIEHUSOTYTJIA



MajieHus1): IUIAaHUPOBAaTh HCCIIEIOBAHUE, CaMOCTOSITEILHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yiabTaThl  IOJTYYECHHOW 3aBUCHMOCTH
bu3MYeCKUX BEIWYMH B BHUJAEC TAaONMUIl M rpadUKOB, JI€JaTh BHIBOJbI IO
pe3yabTaTaM UCCIeI0BaHUs;

IPOBOAUTh KOCBEHHBIE W3MEPCHHS (U3MUYECKHX BEIWYUH (CPEIHSSI
CKOPOCTbh U YCKOPEHUE TeJIa MPU PAaBHOYCKOPEHHOM JIBHYKEHUH, yCKOPCHHE
CBOOOJTHOTO TaaCHMsI, >KECTKOCTh TMPYKUHBI, KOIPPUIMEHT TpECHHS
CKOJIBKCHHSI, MEXaHW4YecKass padoTa M MOIIHOCTh, YacTOTa M IEPHUOJ
KoJIcOaHWI MaTeMAaTHYECKOTO0 W MPYKMHHOTO MAsTHHKOB, OINTHYECKAS
CWIa COOMpAaroIIed JWH3bI, PAJUOAKTUBHBIN (OH): IJIAHUPOBATH
U3MEpPEHUs, COOMpPATh DSKCIEPHUMCHTAIBHYIO YCTAaHOBKY W BBIIIOJHATH
U3MEpPEHUs, CIeAys NPEII0KEHHON WHCTPYKIIUH, BBIYHCISATH 3HAUCHHC
BEJIMYHMHBI U aHAJTU3UPOBATH MOJTYYCHHBIC PE3YJIbTaThl C YUYETOM 3aJaHHOM
MIOTPEITHOCTH U3MEPEHU;

co0JI0/1aTh MPABHIIATEXHUKUOE30MACHOCTH TpHU paboTe ¢ J1abopaTOpHBIM
000opyI0BaHNEM;

pa3nu4aTh OCHOBHBIC TPU3HAKW HW3YYEHHBIX (DH3UYCCKUX MOJICIICH:
MaTepHalibHass TOYKa, aOCONIOTHO TBEPAOE TEI0, TOUYCYHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUJJAaHETapHas MOJIeNb aToMa, HYKJIOHHAs
MOJIeJTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHIMIBI  JICHCTBUS U3YYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HUX ONUCaHUS (B TOM 4YHCIE:
CIUJOMETP, JATYMKU TOJOXKEHUS, PACCTOSHHS U YCKOpPEHHUs, paKeTa,
9XOJIOT, OYKH, TMEpUcCKol, (oToammapar, ONTHYECKHUE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), HCHONB3YysS 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHUH W  HEOOXoauMble (usnueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKU U3YYCHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHMUECKHX TMPOIECCOB
OpU pEHICHUH YYeOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOCHHS N300paKEHUH B TJIOCKOM 3€pKajie M COOMpPArOIIeH JINH3E;
OPUBOIUTHL  TpUMEPHl  (HAXOAuTh  WHGOPMAIMIO O  MpUMepax)
IPAKTUYECKOTO HCIOJB30BAaHUS (PU3NYECKUX 3HAHWH B TOBCEIHEBHOU
KU3HU 7151 oOecrieueHrs 0€30MacHOCTH TP OOpalieHnu ¢ MpudopaMu H
TEXHUYECKUMU YCTPONUCTBAMH, COXPAHECHHS 3/I0POBbS M COOTIOICHUSHOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpele;

OCYIICCTBIISITh TOUCK HWHpOpManuu (U3UYIECKOTO COACpXKAHUS B
HNuTepHeTe, caMOCTOSITENIbHO (DOPMYTUPYS IIOMCKOBBIN 3aMpOC, HAXOIUTh



MyTH OTpeeNieHUs] JOCTOBEPHOCTH MONTYYCHHON MH(POpPMAIMN HA OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOJHUTEIbHBIX HICTOYHUKOB;

MCIIOJB30BaTh MPH BBHIMOJHEHUN YY€OHBIX 3aJaHUN HAYYHO-TIOMYJISAPHYIO
AUTEpaTypy PU3NIECKOTO COACPIKAHUS, CIPABOYHBIE MAaTEPHAIIBI, PECYPCHI
cetm UHTepHeT, BiaaeTh nNpuéMaMH KOHCTIICKTUPOBAaHUS  TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOpPMAIIMN U3 HECKOIBKUX HCTOYHHKOB (U3MYECKOTO COJEpKaHUs,
MyOJIMYHO MPEACTABIATH PE3YIbTATHI MPOSKTHOW MITH UCCIIEIOBATEbCKON
AeSITeNbHOCTH, TPHU OSTOM TPaMOTHO  HCIONB30BaTh  HM3yYEHHBIN
NOHATUHHBINA amnmapar W3y4aemoro paszzaena (U3WKH M COMPOBOXKIATH
BBICTYIUIGHHWE TIpe3eHTalneid ¢ Y4ETOM OCOOEHHOCTEH ayauTOpUu
CBEPCTHHKOB.



TEMATHYECKOEIIJTAHUPOBAHHUE

7 KJIACC
KosmuecTBoyacos DJIeKTPOHHBbIE
Ne HaumeHoBaHuepa3aeJ 0BUTEM (uu¢posbie)
Konrpoabubie | Ilpakruyeckue
n/n NporpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypcbl
Paszpenl.®@u3nkaneépoiibBIO3HAHUMOKPYKAKOLIETOMHUPa
bu6morexal [OK
11 o - 2
H3HKa-HaykaonpHpoae https://m.edsoo.ru/7f416194
bu6morexal [OK
1.2 o 2 1
HIBHHACCRICBCTHHHIR https://m.edsoo.ru/7f416194
bu6morexal [OK
13 E i 2 1
CTECTBEHHOHAYYHBIHMETOITO3HAHMS httos://m.edsoo.ru/7f416194
Hroro nmopazaeny 6
Pa3znen2.llepBoHayaibHbleCBEIeHUAOCTPOECHHH BelIECTBA
bu6morexal [OK
2.1 C 1
TPOCHHE BelllecTBa https://m.edsoo.ru/7f416194
29 JIBI>KEHHEHB3aUMO,ICHCTBUEUYACTHI] BEIIECTBA 5 1 bubnuorexal [OK
' https://m.edso0.ru/7f416194
bubnuorexal [OK
2.3 Ar 2
PETATHRICCOTTOAMIBEECTRA https://m.edsoo.ru/7f416194
Hroro nopasneny 5
Paznen3./IBu:kennenB3anmMoieiicTBue Tejl
bu6mmorexal [OK
31 MeXaHHIECKOCBIDKCHHC 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus,macca,I0THOCTh 4 1 bu6nmmorexal [OK
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bubmuorexal [OK

33 Cua. Bugpicun 14 2 https://m.eds00.ru/7f416194
Uroro nopazaeny 21
Pa3nend./laBiieHneTBEPABIXTEN, KUAKOCTEHNTA30B
41 Hasnenue.llepenauagaBneHUSATBEPIBIMU 3 bubnuotexal [OK
' TeJIaMU, YKUAKOCTIMU U ra3aMu https://m.edso0.ru/7f416194
bu6morexal [OK
42 HlapnenuexiKocth ° https://m.edsoo.ru/7f416194
bu6mmorexal [OK
43 ATMOChpHOCAABICHHC 6 https://m.edsoo.ru/7f416194
44 JIeliCTBUEKUIKOCTUUTa3aHAIIOTPYKEHHOE B 5 3 bubnnorexal [OK
' HHUX TEIIO https://m.edso0.ru/7f416194
Hroro nmopazaeny 21
Pa3znenS.PaboTauMoOIHOCT. JHEPrUst
bu6morexal [OK
>1 PaboTan MowHOCT 3 . https://m.edsoo.ru/7f416194
bu6morexal [OK
52 HpoctoiemexarismEl ° . https://m.edsoo.ru/7f416194
bubmunorexal [OK
>3 Mexattieckasonepris 4 . https://m.edsoo.ru/7f416194
Hroro nopasneny 12
PezepBHOEBpeMs 3
OBHIEEKOJIMYECTBOYACOBIIO ITPOTPAMME 68 12
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8KJIACC

KosmmuecTBoyacos DJIeKTPOHHbIE
HanmeHnoBaHnuepa3aej0BUTEM NMPOTrPaMMBbI (uudposbie)
Neni/m Kourpoabnsie | IlpakTnueckue
Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Pazneal.TensioBblie siBJIeHUsA
. bubnuotexal [OK
11 7
CTPOCHHEHCBOHCTBABCIICCTBA https://m.edsoo.ru/7f4181ce
bu6mmorexal [OK
1.2 T 21 1
CIDIOBHIENPOLECERt > https://m.edsoo.ru/7f4181ce
Wroro mopazueny 28
Pa3znen2.liiekTpuyecKkueMMarHuTHbIesI BJIEHU S
21 DIIEKTpUYECKUE3aAPSIbl. 3apsSKEHHBIETENA 1 5 1 bubnnorexal [OK
' WX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6morexal [OK
2.2 [ToCcTOSTHHBINAIEKTPUUECKUIA TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
bu6morexal [OK
2.3 M 6 1 15
ATHITHBICABIICHI https://m.edsoo.ru/7f4181ce
bubnuorexal [OK
2.4 4
IICKTPOMArHHTHATHHAYKIUHS https://m.edsoo.ru/7f4181ce
Wtoro nopazneny 37
PezepBHOEBpeMs 3
OBHIEEKOJIMYECTBOYACOBIIO ITPOT'PAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9KJIACC

KosmmuecTBoyacos DJIeKTPOHHbIE
HanmeHoBaHMepa3aeJ 0BUTEM IPOrPaMMbI (uudgposbie)
Neni/m Konrpoabsubie | Ilpakruyeckue
Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Paszpenl.Mexanu4ecKkuesiBJCHUSA
MexaHn4eCcKOeIBIKEHUEHCTIOCOOBIETO bu6mmorexal [OK
11 10 1
ONMCAHUSA https://m.edsoo.ru/7f41a4a6
bu6mmorexal [OK
12 B i 20 1 3
SAHMOACHCTBHETE https://m.edsoo.ru/7f41a4a6
bu6morexal [OK
1.3 3 10 3
AROHBICOXPAHEHIE https://m.edsoo.ru/7f41a4a6
Hroro nmopazaeny 40
Pazgen2. MexaHn4eCKHEKO01e0aHUAN BOJIHBI
bu6morexal [OK
2.1 M 0 7 3
CXAMITCCRIEKOIChaNHA https://m.edsoo.ru/7f41a4a6
bu6morexal [OK
2.2 Me ecKHe 3 8 1 3
RAHUHCORIEROIERL JBYK https://m.edsoo.ru/7f41a4a6
Wtoro nopaznemny 15
Pa3nen3.2/1eKTpPOMAarHUTHOCIOICHJIEKTPOMATrHU THBICBOTHbI
ONEeKTPOMarHUTHOENOJIEN bubnuorexal [OK
3.1 6 2
3JIEKTPOMAarHUTHBIEBOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nesn4.CBeToBbIesiBICHUS
4.1 3aKOHBIPACIIPOCTPAHEHMSI CBETA 6 2 bubnuorexal [OK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuorexal [OK
4.2
JIMH3BIMONI THYECKUETIPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexal [OK
4. P
3 a3JI0’)KEHUEOETIOTOCBETAB CIICKTP 3 2 httos://m.edsoo.ru/741a4a6
Hroro nopazaeny 15
PaznenS.KBaHTOBbIE IBJICHUSA
bu6mmorexal [OK
1 nu 4 1
5 CIyCKaHHEHITOTJIOEHNECBETAaTOMOM httos://m.edsoo.ru/7f41a426
bu6morexal [OK
5.2 1
(TpoeHHEaTOMHOTOpa 6 https://m.edsoo.ru/7f41a4a6
bu6morexal [OK
5.3 A
AlepHblepeaKtunt ! 1 https://m.edsoo.ru/7f41a4a6
Hroro nmopazaeny 17
Pa3nen6.IloBTOpUTEIHLHO-0000 1A IIMITMO1YJIb
6.1 [ToBTOpEeHMENOO0OIICHIECO IePIKAHHS 9 5 bubnnorexal [OK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro nopazneny 9
OBIIEEKOJIMYECTBOYACOBIIO ITPOI'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




IHHOYPOYHOEIIJIAHUPOBAHHUE

7 KIIACC
No KosmnuecTBoyacos Nara M CIoaL30BaHHTe
Temaypoka Konrpoabubie | Ilpakruyeckue o0opynoBanust
n/n Bcero H3y4YeHHS T
padoTbI padoThI NEHTpa«K1o01Ka
poctay
®du3nKa — Hayka O MPUPOJIE.
1 SAsnenusanpupoasl. duznyeckne 1
SIBJICHUS
MexaHudeckue, TCILUIOBEIE,
2 ANIEKTPUYECKHE, MarHUTHBIE, 1
CBETOBBIE,3BYKOBBICSIBJICHHS
3 Pu3N4EeCKUEBETNYNHBIMIX 1
U3MEpPEHNe
YpOKCMCNoab30BaHNEM PecypcoB O3HAKOMICHHEC
«To4yKapocTa». nudpoBoi
4 Ypok-uccnenoanue'" 3mepenne 1 1 nabopartopwei.
TEMIIEpaTypbl IIPHU IOMOIIH JemoHcTparms
YKHJIKOCTHOTOTEPMOMETPAUIaTINKA TCXHOJIOTHH
Temreparype!” namepeHuasumdp. nab.
KakduzukanapyrueecrecTBeHHbIE
HayK{ U3y4aroT IPUPOY.
5 E . 1 bubnnorexal [OK
CTECTBEHHOHAYUYHBIIIMETO 1
e https://m.edsoo.ru/ff09f72a
no3HaHusA. OnucaHuePU3NIECKuX
SIBJICHUH C TIOMOILBIO MOJEIEN
VYpok-uccnenosanue "[Ipoepka Hcnons3oBanue
6 TUIIOTE3bI: JAIBHOCTHIIONETAIIApHKa, 1 1 obopynoBanusa«Touka
MYILEHHOTOTOPU30HTAIbHO, TEM pocTa»



https://m.edsoo.ru/ff09f72a

0ombIIe, 9eMO0TbIIIEBbICOTAITyCKA "

CrpoenuesemiectBa. OnbIThI,

Ucnonws3oBanue
obopynoBanus «Touka

7 JTOKa3bIBAIOIIUEIUCKPETHOCCTPOCHUE pocrtaylllapckonabiiom
BeIlleCTBa bub6mmoreka [{OK
https://m.edsoo.ru/ff09fe0a
Hcnonb3oBanue
o6opynoBanusi«Touka
8 JIBM>KEeHHMEUaCTUIIBEIIIECTBA pocuay
bu6morexal [OK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoBanne«OIMbITHI 10 Hcnonp3oBanne
9 HaOTIOACHUIOTEIIIIOBOTOPACIITUPECHUS o6opynoBanusi«Touka
razoBy pocua
10 ATperaTHbIeCOCTOSTHUSBEIIECTBA
B3anmocBs3zpMexa1ycBOCTBaMU
BEIIIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHHUSIX U UX bubmuorexal [OK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
OcoOEHHOCTHArPETaTHBIXCOCTOSTHUN
BOJIBI
Hcnonp3oBaHue
MexaHHYeCKOE JBHIKCHUE. o6opynoBanus«Touka
12 PaBHOMEpHOEMHEPAaBHOMEPHOE pocua
NBIDKEHUE bu6mmorexal [OK
https://m.edsoo.ru/ff0a05c6
bu6mmorexal [OK
13 CKOpOCTE. EAMHHIEICKOPOCTH https://m.edsoo.ru/ff0a079c
14 PacuernyrumBpeMeHu TBUKEHUS bu6mmorexal [OK



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

https://m.edsoo.ru/ff0a0ae4

Nuepuus.3akoHUHEPLMH.

bu6mmorexal [OK

15 B3anmopelicTBue Ten Kak IpuUirHa
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUSICKOPOCTUABUKEHUSATEI
16 IInoTHoCTHBEIECTBA. PacueTMacchin bu6mmorexal [OK
o0beMa TeJa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
Hcnonb3oBanue
JlabopaTtopHaspaboTa«OrnpeseneHue
17 " o6opynoBanusi«Touka
TJIOTHOCTU TBEPJIOTO TEIJIa»
pocuay
18 Pemenuneszanaunoreme"ImoTHOCTD bu6mmorexal [OK
Bemlecrna' https://m.edsoo.ru/ff0a123c
Cuita Kak XapaKTepHUCTHKA
19 B3auMoeiicteusTen.Cria
yrpyroctu.3akoHl yka
JlabopaTopuaspaboTa«3yuenue
PaTOpHaAp 4 Ucnonws3oBanue
3aBUCUMOCTH PACTSDKCHUS
20 (et ) obopynoBanus«Touka
nehopMaIun ) Ipy>KHHBIOT
P . 26 pocua
MIPUII0KCHHON CHITBI
21 SIBnernersarorenus. Cuiia TsHKeCTH
CBA3BMEXAYCUIION TKECTUU
. 4 bubnuorexal [OK
22 Maccoiitena.Becrena.Pemenne
| | https://m.edsoo.ru/ff0al778
3a1a4 1o teme "Cuiia TsbKecTr
Cuna TsKecTH Ha IpYTUX IUIaHEeTax. bubnuorexal [OK
23
du3nuecKuexapakTepUCTUKUILIAHET https://m.edsoo.ru/ff0a1502
Hcnonb3oBanue
obopynoBanusi«Touka
24 N3mepenunecui. lunamomerp by
pocuay

bubmuorexal [OK



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

https://m.edsoo.ru/ff0al8cc

bubmuorexal [OK

25 Becrena.Hepecomocts https://m.edsoo.ru/ff0al778
CloKeHMEeIBYXCUJL, HAIIPaBJICHHBIX

26 10 OJJHOM sz:/lioﬁ. ’ bubmmorexallOK

. https://m.edsoo.ru/ff0ala70
PaBHOIEliCTBYHOIIIAACHIT

7 Pemenue 3agau no reme
"PaBHogeiicTByromascui”

08 TpeHnECKOIBKEHUAUTPEHUETIOKOSL. bubnnorexal [OK
Tpenue B npupoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopnasipaboTa«3yuenue Ucnonb3oBanmne
3aBUCHMOCTH CUJIBI TPEHUS o6opynoBanusa«Touka

29 CKOJIbKEHUS OT CUJIBI IaBJICHUS U pocuay
XapakTepa COMPUKACAIOITUXCS bubnnorexal [OK
MOBEPXHOCTEI» https://m.edsoo.ru/ff0alcc8

30 PemeHHe“3anaqHaonvpez[eneHHe
PaBHOACHUCTBYIOIICH CHJIIBI
Pemmenneszagaunoremam: «Bec

31 tenay, «I padpuueckoen3zodpakeHne bubnunorexal [OK
cu»,«Cunel», «PaBHOIEH CTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KonTtponbsHaspabotamnoremam:
«MexaHnueckoeIBIKeHne», «Macca,
32 IUIOTHOCTEY, «Bec Temay,
«['paduueckoen3obpakeHHUECHID»,
«Cunb»
33 Jasnenue.CriocoObIyMEHBIICHUSIH bubmuorexal [OK

YBCIUYCHHUA NAaBJICHUA

https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

JlaBrenunerasa.3aBUCUMOCTD

bubmuorexal [OK

34 aBJICHUATA3a0TO0BEMA,
A https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Hcnonb3oBanue
. o6opynoBanusi«Touka
[lepenavanaBieHus TBEpABIMU
pocuan s
35 TeJIaMH, KU JIKOCTIMUNUTa3aM1. 3aKOH
JIEMOHCTpAIIH
ITackans
bu6mmorexal [OK
https://m.edsoo.ru/ff0a25b0
36 J1aBIIEHMEBKUAKOCTUUTA3E, bubnnotexal [OK
BBI3BAHHOEICHCTBUEMCHITEI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenunesagaunoreme«/laBnenuen bubnuotexal [OK
JKUJIKOCTH U Ta3e. 3akoH [lackasy» https://m.edsoo.ru/ff0a2826
Ucnonws3oBanue
o6opynoBanusi«Touka
OCTa»JIst
38 Coo01marnmecscocyapl p e
JIEMOHCTpaIu1
bu6morexal [OK
https://m.edsoo.ru/ff0a2970
39 T'unpasimueckuiinpecc EubmorexallOK
P P https://m.edsoo.ru/ff0a3136
Hcnonp3oBaHue
40 Manowmertpsl.IlopiHeBoit ob6opynoBanus«Touka
JKUJIKOCTHBIN Hacoc pocTa» s
JIEMOHCTpaIIH
Atmocdepa 3emnn. [Tpuunnel
41 CYIIECTBOBaHUSABO3AYIIIHOHOOOIOUKHI bubnunorexal [OK

3emuin. 3aBUCUMOCTH aTMOC(HEPHOTO
JABJIEHUSOTBBICOTHIHATYPOBHEM

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

Mopst

bu6mmorexal [OK
42 BecBo3ayxa. ATMochepHOe1aBIICHE
X (epHoen https://m.edsoo.ru/ff0a2b5a
43 N3mepenunearMochepHOro1aBIcHUS. bubnuotexal [OK
OnsitT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCThATMOC(EPHOTO
44 JIaBJIEHUSIOTBEICOTHIHAYPOBHEM bubmmorexallOK
P https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomertp-anepoun. ATmocdepHoe bubnnorexal [OK
JIABJICHUE HA Pa3JIUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenuneszanaunoreme"
AtMmocdepHoenarienue"
Hcnonp3oBanue
. o6opynoBanusi«Touka
JlefiCTBUEKUIKOCTUUTa3aHa
pocTay Jist
47 MOTPY’KEHHOE B HUX TEJIO.
JIEMOHCTpAIIH
ApxumenoBacuiia
bu6morexal [OK
https://m.edsoo.ru/ff0a3276
Hcnonb3oBanue
obopynoBanus«Touka
JlaGopaTopnas pabora «OmnpeneneHue PyA
. . . pocTay JyIs
48 BBITAJIKMBAIOIICHCHUITBL, IEHCTBYIOIIEH .
HCCIeIOBaHU I
Ha TeJo, MOTPYKEHHOE B KUAKOCTH)»
bubmuorexal [OK
https://m.edsoo.ru/ff0a33fc
Hcnonp3oBaHue
JIaGopatopHasipaboTanoreme
ob6opynoBanus«Touka
«MccnenoBanne 3aBUCUMOCTH Beca
49 pocTa» s

TEJIABBOICOTOOBEMATIOIPYKEHHOI B
KHUJIKOCTh YaCTH TeJa»

HCCISIOBAHUM
bu6mmorexal [OK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

https://m.edsoo.ru/ff0a3514

bubmuorexal [OK
50 llnapatite Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHaspaboTa Ucnonws3oBanue
51 "KoHcTpyupoBaHueapeoMeTpamniu 1 o6opynoBanusa«Touka
KOHCTPYMPOBAHHE JIOJAKU U pocTay Jist
ompeneneHneeerpy3onorbEMHOCTH " HCCIIeIOBaHU I
Pemenunesanaunoremam: «IitaBanue
59 cya0B. Bo3ayxomninaBanuey, bubnuotexal [OK
«/laBneHneTBEPABIXTEN, KUIKOCTEN https://m.edsoo.ru/ff0a3654
Y Ta30B»
KonTpoasHasipaboraro teme
«/laBieHUETBEPABIXTEN, KUIKOCTEN 1
53 razoB»/Bcepoccutickas
MpoBepouHasipaboTanpu NpoBeIeHUH
CHUCTIOJIb30BaHUEMKOMIIbIOTEPA
bu6mmorexal [OK
>4 Mexanieckaspabora https://m.edsoo.ru/ff0a3f82
bu6morexal [OK
55 MonrocTs. EmuHuismMomnsocTH https://m.edsoo.ru/ff0a3f82
. Hcnonb3oBanue
VYpok-uccienoBanue "Pacuér
56 MOIITHOCTH, pPa3BUBAEMOUIIPH 1 obopyrosanis«TotKa
noanéMe mo jectauie"” poctTay Ui .
HCCIeI0BaHU I
Hcnons3oBanue
57 [Ipocteiemexanu3Mel. Poryar. ob6opynoBanus«Touka
PaBHOBecuHe cuit Ha pblyare pocTay s
JIEMOHCTpAIIH
58 PbruaruBrexHuke,0bITYH PUPOJIE. 0.5 Hcnons3oBanue



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

JlaboparopHaspaboTa ob6opynoBanus«Touka
«HccnenoBanneycnoBUpPaBHOBECHS pocTtay Juist
pbraara» HUCCIIEeN0BAaHUN
bu6mmorexal [OK
https://m.edsoo.ru/ff0a478e
59 Pemenunesanaunoreme«y cIoBUs bu6mmorexal [OK
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koadpunmentnoneznoroaencraus Hcnonp3oBanue
60 MexaHu3ma. Jlaboparopnas pabota 05 o6opynoBanusa«Touka
«M3mepenneKII/[HaknoHHOM pocTa» Juist
TIJIOCKOCTI WCCITC/IOBAHMH
61 Pemennesagaunoreme'" PaboTa, bu6morexal [OK
MouHoctb, KITI" https://m.edsoo.ru/ff0a4c48
MexaHnueckas Heprusl.
62 KunernueckasunoreHumaibHas bubmorexallOK
https://m.edsoo.ru/ff0a4252
SHeprus
63 3aKOHCOXpaHEHUSIMEXaHUYECKON bubmuotexal [OK
SHEPruM https://m.edsoo.ru/ff0a4360
YPOK-3KCIIepUMEHTIIOTEME
"DKcrepuMEeHTaIbHOCOTIPEIeIICHUE Hcnonb3oBanue
64 W3MEHEHUS Kmiemqecxoﬁ u 1 o6opynoBanus«Touka
MOTEHIMATBLHON SHEPTUH TPU pocTtay s
CKaThIBaHUH TeJIa 110 HAKIOHHOM UCCIIeZIOBaHHI
mjaockoctu"
KonTtponsHaspaboTamno teme
«PaboTauMOIIHOCTb.
65 Oueprus»/Beepoccuiickas

HpOBepO‘{Haﬂpa6OTaHpI/IHp0BCIICHI/II/I Ha

6YMa)KHOM HOCHUTCIIC



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

66 PesepBHblitypok.PaboTacTekcramu

noteme"" MexaHndecKoeABKeHne"

bubmuorexal [OK
https://m.edsoo.ru/ff0a4ee6

PesepBusritypok.PaboTactekcramu mno
67 teme "JlaBieHue TBEPABIX TE,
XKUAKOCTEN U ra3oB"”

bu6mmorexal [OK
https://m.edsoo.ru/ff0a4ffe

PesepBusbritypok.PaboTactekcramu mno
68 teme "Pabora. MomHOCTE.

Ouneprus"

OBIIEEKOJIMYECTBOYACOBIIO
[TPOI'PAMME

68

12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8KJIACC

KosmmuecTBoyacos DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
Temaypoka Konrpoubublie | IIpakrnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejbHbIE
padoTbI padoThI
pecypcbl
OCHOBHBIETOJIOKEHUSIMOJICKYISPHO-
1 KHHETHYECKOU TCOPUHU U UX ONBITHHIC 1 bubmoreral [OK
p https://m.edsoo.ru/ff0a5256
MOATBEPKACHUS
2 MaccaunpazmepaToMOB UMOJIEKYIT 1
3 Mo 1enuTBEPAOTO,)KUAKOTON 1 bu6morexal [OK
ra3000pa3HOrOCOCTOSTHUMBEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsICHEHNECBOMCTBTBEPIOTO,
4 YKUJIKOTOUTa3000pa3HOTOCOCTOSTHUMA 1
BEIIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KUHETHYECKOUTEOPUH
bu6morexal [OK
5 KpucrannmaeckuenamopHbieTena 1
P pd https://m.edsoo.ru/ff0a5800
6 CMmauyuBaHUEUKATWIIIIPHOCTD. 1 bubnunorexal [OK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoepacIupeHUEH CKATHE 1 bubmmorexallOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa.CBsa3pTeMIepaTypbICO
8 CKOPOCTBIO TEIMJIOBOTO JIBUKEHUS 1
4acTHI]
9 Buytpennss sneprus. CriocoOsl 1 bubnuorexal [OK
U3MEHEHUABHYTPEHHENDHEPrun https://m.edsoo.ru/ff0a5c60
10 Buas! Teruionepenaun 1 bu6mmorexal [OK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

11 VYpoxk-koupepenuus"[IpakTuueckoe Hcnonb3oBanue
HCIIOJIb30BAHNE TEIJIOBBIX CBOMCTB o6opynoBanusa«Touka
BEIIECTB M MAaTEPHAIIOB B IEIISIX pocta» Habop
sHeprocOepekeHus " 71ab0paTOPHBIi
"TepmoauHamuka" u
nudposoitnadbopaTopun
bu6mmorexal [OK
https://m.edsoo.ru/ff0a65c0
12 KoanuectBoTeminoTel. Y AenbHAs bu6mmorexal [OK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHueTemoBoroodananca. bubnuotexal [OK
TennooOMeHUTEIIIOBOCPABHOBECHE https://m.edsoo.ru/ff0a7088
Hcnonp3oBanue
o6opynoBanusi«Touka
Jla6oparopuasipabora"ccnenoBanue poctay Habop
ABJICHHS TEIIO0OMEHA IPU n1abopaTopHbIi
14 CMENIMBAHUHMXOJIO THOMUTIOpsAYeii BoIbI" "Tepmonmuamuka” 1
nudposoinadbopaTopun
bubmuorexal [OK
https://m.edsoo.ru/ff0a6a98
PacueTrkonnyecTBaTeIioTHl,
15 HE0OX0IMMOTOIISTHAT PEBAHUSI TENAN
BBIJIENIIEMOTO UM TMPH OXJIaXKICHUU
Hcnons3oBanue
16 JlaboparopHnasipabora"OmnpeneneHue obopynoBanus«Touka
yIIeTbHOM TEIIOEMKOCTH BellecTBa" pocta» Habop

71a00paToOpHBIi



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

"TepmonuHamuka"

bu6mmorexal [OK
https://m.edsoo.ru/ff0a6bb0
17 DHEprusTOIUIMBA. Y IeTbHAATEILIOTa bubnuotexal [OK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[inaBnenuen oTBEpAEBaHNE
18 KpHCTananGCKnggJI.YneJH)Has[ bubmoreral [OK
https://m.edsoo.ru/ff0a71d2
TEIUTIOTA TUTABJICHUS
Ucnonws3oBanue
o6opynoBanusi«Touka
pocta» Habop
19 Ha60paT?pHaﬂpa60Ta"OnpeneHeHHe NaGopaTOpHBIil
YAEIbHOW TETUIOTHI TIJIaBICHUS Jibaa" "TepMoMHAMHKA"
bu6morexal [OK
https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHHEHKOHACHCAITHSI. bubnunorexal [OK
Ucnapenune https://m.edsoo.ru/ff0a740c
Kunenune.VY nenpHasremninora
1 napooOpa30BaHUSUKOH /ICHCAIIUH. bubnnorexal [OK
3aBUCHUMOCTBTEMIIEPATYPBIKUIICHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(epHOTro aBICHU
Hcnonb3oBanue
BnaxuocTthBo31yXa.JlabopaTopHas obopynosanns«Touka
22 pa6oTa "Onpenesnenue pocta»
OTHOCHUTEIIbHOMBIIAXKHOCTUBO3 yXa" Bu6muorexallOK
https://m.edsoo.ru/ff0a7628
23 Pemennesanauna onpeneneHue



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

BJIAJKHOCTHUBO3/1yXa

24

[TpuHIMTIBIPAOOTHITEILIOBBIX
neurareneii . [lapoBas TypOuHa.
JIBAraTenbBHYTPEHHErOCTOPaHUs

25

KII/ TermoBoro nBuratess.
TeroBbleIBUTaTEIMU3AIINTA
OKpYKarolen CcpeJibl

bu6mmorexal [OK
https://m.edsoo.ru/ff0a7c7c

26

3aKOHCOXpaHEHUSUIIPEBPAILICHHS
OHCPTIYH B TCIJIOBBIX IMPOLECCaxX

27

[ToaroToBKaKKOHTPOJILHONHPaOOTE
o TeMe "TermioBrie SBICHNUS.
N3menennearperaTHbIXCOCTOSTHUM
BemecTna'

bu6morexal [OK
https://m.edsoo.ru/ff0a83f2

28

KonTtponsHaspaboraro teme
"TemmoBrle sBieHus. MsMenenne
arperaTHhIXCOCTOSIHUIBeIecTBa"

bu6mmorexal [OK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzanuaren. JIpapoaa
ANEKTPUYECKUX 3aPSAI0B

30

Ypoxk-uccienoBanue' DiekTpusamus
TEeJ UHIYKIHEeH U MpH
CONPUKOCHOBEHUN"

31

B3aumopelicTBue3apsKeHHBIXTEI.
3akoH Kynona

bubnuorexal [OK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUUECKOETIOJIE.
HanpsikeHHOCTBAIIEKTPUUECKOTO
noJist. [IpyHIMn cynepno3unuu
NIEKTPUYECKUX MTOJIEN

bu6mmorexal [OK
https://m.edsoo.ru/ff0a8a0a

33

HOCI/ITCJ'II/IBJ'ICKTpI/ILIeCKI/IXE}apH)IOB.



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

OnemeHTtapHblit3apsa.CtpoeHue

aToMa
34 [1poBOIHUKUUANIIEKTPUKH. 3aKOH bubnnorexal [OK
COXPaHEHUADIEKTPUIECKOT03aps1a https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHEHUE bubnuotexal [OK
CBOWCTBAJIEKTPUYECKUX3APSAI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUUTOK,yCITOBHUSIETO
36 cymiectBoBaHus. IcTOUHUKH bubmorexal[OK
https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JIeCTBUSDNIEKTPUUECKOTO TOKA bubmmorexallOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jleiicteue
38 ANEKTPUIECKOTOTIOJISTHATIPOBO THUKH 1
U TUDJIEKTPUKH"
DIIEKTPUYECKUINTOKBMETAILIIAX, bubnnorexal [OK
39
JKUJIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKasenbueécocTaBHbIe
4acTH
Ucnonws3oBanue
o6opynoBanus «Touka
poctay.JlabopaTtopHblit
Cuna toka. JIaboparopHas paborta Ha6op: AMrepmerp,
41 "N3mepeHuenperynupoBaHuECHITbI 0.5 COC/IMHHUTE IbHBIC
ToKa" MPOBO/IA, KITIOY
bu6mmorexal [OK
https://m.edsoo.ru/ff0a8bd6
42 DIEKTPUUYECKOE HAIPSKEHUE. 05 Wcnonb3oBanue
BonwsTmetp.JIabopaTopHasipaboTa ob6opynoBanusa«Touka



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

"N3mepenuenperyinupoBaHue
HanpsoKkeHus"

pocra».JlabopaTopHsbIii
HA0Op: UCTOYHUK TOKa,
BOJIETMETD,
COCIUHUTCIIbHBIC
POBO/IA,KIII0Y,PEOCTAT,
JABE JJaMIIOYKH

bu6mmorexal [OK
https://m.edsoo.ru/ff0a9e14
43 ConpoTHBIEHUETTPOBOHHUKA. bubnunotexal [OK
VY nenpHOEeCOnpOTHBIEHUEBEIIECTBA https://m.edsoo.ru/ff0aa738
Ucnonws3oBanue
o6opynoBanus «Touka
pocTtay.JlabopaTopHbIit
JlabopaTopHasipaboTa"3aBUCUMOCTD HaGOP: HCTOYHUK TOKA,
44 ANEKTPUYECKOTO COMTPOTUBIICHHUS amriepMerp,
MIPOBOJHUKAOTETOTMHBI, IO A M COC/IMHHUTEIbHBIC
MOTMEPEYHOr0 CEYeHUs U MaTepraia" [IPOBO .14, KITFOY, PEOCTAT
bu6morexal [OK
https://m.edsoo.ru/ff0aa738
3aBHCHUMOCTHCUIIBITOKAOT
45 HanpsbkeHus. 3akoHOMaisTyyacTka bubmorexal [OK
- https://m.edsoo.ru/ff0aa44a
Jlaboparopnaspabora"HccnenoBanue oﬂg::;gzgzzzzi@oqxa
3aBUCHUMOCTH CHJIbI TOKa, HIYILErO .
46 gyepe3 pe3ucTop, OT CONMPOTUBIICHUS poctay.JlaGopatopubii

pe3ucTOpanHANPSKEHUSHA
pe3ucrope”

Ha60p: HCTOYHHUK TOKaA,
aMIICpMETP,BOJIBTMETD,
COCOANHUTCIIBHBIC



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

IpoBOAA,KIII0Y,2
peocrara

bu6mmorexal [OK
https://m.edsoo.ru/ff0aa04e

IlocnegoBaTenbHO CUIIApAJICIIBHOC

47
COEIMHEHUS TIPOBOTHUKOB
Ucnonws3oBanue
JlabopaTtopnasipadoTa'"lIpoBepka obopynoBanus «Touka
48 MIpaBUJIA CIIOKEHUS HANPSHKEHUN ITPU poctay.JlabopaTtopHblit
TOCJIEI0BATEILHOMCOEAMHEHUHABYX Ha0oOp ¢ BOJIBTMETPOM
pe3uctopoB” bubmuorexa [JOK
https://m.edsoo.ru/ff0aaa58
Hcnonp3oBanue
o6opynoBanus «Touka
JlabopaTtopuasipaboTa"lIpoBepka pYA .
pocTtan.JlabopaTopHbIit
MIpaBUJIa JUIsl CUJIBI TOKA MPU
49 HabopcaMmnepMeTpoMu
napayieIbHOMCOEIUHEHUH
" PE3UCTOPOM
PE3UCTOPOB
bu6morexal [OK
https://m.edsoo.ru/ff0aadle
PemenunesagaunanpuMeHeHme
50 3akoHa Oma Jyist pa3jiuyHOTO bubmmorexallOK
P https://m.edsoo.ru/ff0aaf8a
COEIMHEHUSTIPOBOTHIKOB
51 PaboTanMOIIHOCTB3IEKTPUYECKOTO bubnnorexal [OK
ToKa. 3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnaspabora"Omnpenenenue
52 36011“1>II/IM13) HI:)CTHBHCKT queCKoro bubmmorexallOK
P " B P https://m.edsoo.ru/ff0ab3e0
TOKa
53 DNeKTPUUECKUEIITTHUTIOTPEOUTEN bubnuorexal [OK



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

AIIEKTPUYECKONIHEPTUUBOBITY.
Kopotkoe 3ambikanne

https://m.edsoo.ru/ff0ab660

[ToaroToBKakKKOHTPOJILHONHpaOOTE
10 TeMe "DNEeKTPUUYECKUE 3apsiibl.

54 3apsiKeHHBbIETEIau X bubmorexallOK
p N . https://m.edsoo.ru/ff0abd2c
B3anmoaercreus.IlocTossHHBIH
ANEKTPUIECKUHN TOK"
KonTponsHaspaboranoreme
"DNIeKTpUUECKHE 3apsIbl.
3apspKeHHBICTETIANUX
. . bubnuotexal [OK
55 B3auMoaeiicTus. [10CcTOIHHBII
N " . https://m.edsoo.ru/ffOabea8
anektpudeckuii Tok"/Beepoccuiickas
MIPOBEPOYHASIPAOOTAPUTIPOBEACHUH
CHUCITOJIh30BAaHUEMKOMITHIOTEPA
56 ITocTosHHEIEMArHUTHL, HX
B3anUMOJEHCTBUE
Hcnons3oBaHue
obopynoBanus«Touka
Ypok-uccnenopanue'" M3yuenne 124
S7 . " 1 pocray.
MOJEH MOCTOSIHHBIX MAarHUTOB
bu6morexal [OK
https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1nojie. MarHuTHoOE oJIe
bubmuorexal [OK
58 3eMiIMrero3HadyeHueIISKU3HIHA
https://m.edsoo.ru/ff0acOba
3emie
OmneiT Opcrena. MarautHoe noJie
59 3JIEKTpUYecKOoroTokaMaruuTHoe bubmorexal lOK
p https://m.edsoo.ru/ff0acld?
MOJIEKATYILIKKC TOKOM
50 [IpuMeHeHnesneKTpOMarHuTOBB 05 Hcnonp3oBanne
texHuke. JlaboparopHas pabota ' ob6opynoBanusa«Touka



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2

"N3yueHuenencTBUSIMAarHUTHOTO
0JIs1 HA MPOBOJHUK C TOKOM"

pocTtay.
bubmuorexal [OK
https://m.edsoo.ru/ff0ac74a

61

SHCKTPOI[BI/IFaTeJH) IIOCTOSAHHOI'OTOKA.

Hcnonb30BaHNEdIEKTPOABUTATEIICH B
TEXHUYECKUX YCTPOUCTBAX M HA
tpancnopre.JlabopaTopHasipabora
"KoHcTpyupoBaHue u U3yueHue
paboTeIIeKTpOIBUTaTENS"

bu6mmorexal [OK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel @apajes. 3akoH
3J'IGKTpOMaFHI/ITHOI\/’II/IHJIYKHI/II/I.
[IpaBunoJlenna

63

OnekrporeHeparop. CrocoOs
MOJIYYCHUS AIIEKTPUUECKON AHEPIrUu.
DNEeKTPOCTaHIIUMHABO300HOBIISIEMBIX
HMCTOYHUKAX3HEPTUU

64

[ToaroToBKakKKOHTPOJIBbHOKHPAOOTE
noreme" DNEeKTpUIECKUEH
MAarHUTHbIE SIBJIEHUA"

65

KounTtponbHas pabora no teme
"DIeKTpUUEeCKEMMarHUTHbIE
sBiieHus"/Beepoccuiickas
MpoBepoUHasipaboTanpu NpoBeIeHUH
HaOyMa)XKHOMHOCHTEJE

bubnunorexal [OK
https://m.edsoo.ru/ff0acb14

66

PesepBHrritypok.PaboTactekcramu 1o
teMe ""TennoBble siBIeHUS"

bu6mmorexal [OK
https://m.edsoo.ru/ff0acc5e

67

PesepBHrlitypok.PaboTactekcramu
noreme"llocTosTHHBIN
ANEKTPUYECKUH TOK"

bu6mmorexal [OK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

PesepBHrbiitypok.PaboTacTekcramu 1o

68

Teme "MaruurtHbsi€ SIBJIEHUS"

OBILIEEKOJIMYECTBOYACOBIIO
[TPOTPAMME

68

14.5




9KJIACC

KounyecTBouyacos
Ne Mara DJIeKTpOHHbIe LN poBbIe
Temaypoka Kontpoabnsbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi =~ odpa3zoBaTebHbIEPECYPCHI
padoThI padoThI
1 MexaHn4eCKOEIBHKEHHUE. 1
MarepuaiibHas TOUKa
Cucremaorcuera.
2 OTHOCHTETHPHOCTEMEXaHUIECKOTO 1 bubmorexal [OK
https://m.edsoo.ru/ff0ad474
JIBYOKCHUS
3 PaBHOMEpHOETIpSMONMHEITHOE 1 bubnnorexal [OK
NIBIDKEHIE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHoenpsaMoIMHETHOE
4 nekeHue. CpenHsis u 1
MTHOBEHHASICKOPOCTb
[Ipsimonuuelinoe
5 ABHOYCKOPEHHOCIBIDKCHHE 1 bubmmorexallOK
P YORop A ' https://m.edsoo.ru/ff0ad8d4
VYckopenue
CKOpOCTBIIPAMOIUHEHHOTO
6 PaBHOYCKOPEHHOTOIBUXKCHUSI. 1
I'paduk ckopoctr
JlaboparopHaspaboTa Hcnonb3oBaHneo60py10BaHus
7 "OrnpeneneHneyCKOpeHusITeIanpu 1 1 «Touxapocta» Habop
PaBHOYCKOPEHHOM ABMKEHUU TIO naboparopublit ' Mexanuka"
HAaKJIOHHOM 1uiockocTh"
bu6morexal [OK
https://m.edsoo.ru/ff0adb18



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

Ceoboanoenanenueren. OrnbiThl

8
lamunes
PaBHOMEpHOEIBHKEHNE TIO
9 okpyxHoctu. Ilepron n gacrora bubnunorexal [OK
oOpaienus. JInHeHHAINYTIOBasI https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LleHTpoCTpeMHUTEIBHOCYCKOPEHNE
1 [IepBrriizakonHeroToHa. BexTop bubnnorexal [OK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoit 3akon HeroToHa. bubnnorexal [OK
PaBHOzelicTByrOmMascHIa https://m.edsoo.ru/ff0ae72a
13 TpernitzakonHbroTOHA. bubnnorexal [OK
Cynieprio3unus Cui https://m.edsoo.ru/ff0ae982
14 PemrennesagaunanpuMeHenme bubmunotexal [OK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15| Cuaynpyrocmn.3acon [yka iosimethon e
16 Pemenuneszagaunoreme«Cuia
YIIPYTOCTHY
17 JlaGopaTopHaspaboTa Hcnonb3oBanneo60py1oBaHus
«OnpeneneHnexKecTKOCTU «TouxapocTa» Habop
MIPYKUHBD nabopatopHbiii"MexaHuka"
bu6mmorexal [OK
https://m.edsoo.ru/ff0aee28
bubnnorexal [OK
18 Cunarperis https://m.edsolcfru/fanﬂ38
19 Pemennesagaunoreme«Cuia bu6morexal [OK

TPCHUD»

https://m.edsoo.ru/ff0afa26



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

20

JlaboparopHaspaboTa
"Onpenenennexkodhdunrenta
TPEHUS CKOJIbKEHUS"

Hcnoap30BaHne000py10BaHuUs
«Toukapocra» Habop
naboparopublil"Mexanuka"

bu6mmorexal [OK
https://m.edsoo.ru/ff0af8be

21

Pemennezagaunoreme "3akoHbI
Herorona.Cunaymnpyroctu.Cuna
TpeHus"

bu6mmorexal [OK
https://m.edsoo.ru/ff0afb8e

22

Cunna TsSDKeCTH U 3aKOH
BCEMHUPHOTOTSTOTEHHS.
Y ckopennecBo0O0THOTOTIaICHUS

bu6mmorexal [OK
https://m.edsoo.ru/ff0af044

23

Ypok-koHpepenuus" [IBuxeHue
TEJ BOKPYT TPAaBUTALMOHHOTO
nentpa (ConHedHas cucTeMa).
lNamaktukn"

24

Pemenneszagaunoreme" Cuia
TSDKECTU U 3aKOH BCEMUPHOTO
TSroTeHHus"

bu6morexal [OK
https://m.edsoo.ru/ff0af5f8

25

HepB AAKOCMHUYCCKAsICKOPOCTD.
HeBecomocTh 1 MEeperpy3Kku

bu6mmorexal [OK
https://m.edsoo.ru/ff0af33c

26

PaBHOBECHEMaTEepUATILHON TOYKH.
AGCom0THO TBEPIOE TEIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHON OCBIO BPALLCHHU.
MowmenTcunsl. LleHTpTshxectu

bubmuorexal [OK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecHeMaTepraIbHOW TOYKH.
AGCOmIOTHO TBEPIOE TEIO.
PaBHOBecueTBEpnororenac



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

3aKpEIUIEHHON OCBIO BPALLCHHU.
MowmeHT cunsl. LleHTp TsKECTH

Pemmenneszagaurroreme " MoMeHT

bu6mmorexal [OK

28
cuibl. LlenTp TsoxecTn" https://m.edsoo.ru/ff0b02b4
IloaroroBkak KOHTPOJILHOM

29 aboTe 1o Teme "MpexaHHtIecxoe bubamorexallOK
P . " https://m.edsoo.ru/ff0b0408
nBIKeHne.BzanMmonelicTeueTen
KonTtponsHaspaboTtamnoteme

30 "MGXI;HI/I‘-ICCKI())G BIDKEHHUE bubamorexallOK

N A ’ https://m.edsoo.ru/ffOb06ec
B3aumonericrBueren”
Nmnynscrena. Imnynbccusl.

31 3aKoH COXpaHEHUs UMITYJIbCA. bubnunotexal [OK
Ynpyroeu Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMOJECHCTBUE
Pemenneszanaunoreme’ 3akoH bubmunotexal [OK

32 "

COXpAaHEHUS UMIYyJIbca https://m.edsoo.ru/ff0b096c

33 Ypok-koHpepennus'"PeakTuBHOE
JIB)KEHUE B IPUPOJIE U TEXHUKE"

34 MexanundeckaspaboTan bubnnorexal [OK
MOIIHOCTh https://m.edsoo.ru/ff0b0a84
PaboTacuiabITsOKECTH, CHITBI bubnunorexal [OK

35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8

36 JlaGopaTopHaspaboTa Hcnonb3oBanneo60opy1oBaHus
«OrnpeneneHnepadoTHICUITBI «Touxapocta» Habop
TPEHUs [P PABHOMEPHOM nabopaTopHbIil"MexaHuka"
JBUKEHUH TeJa 10
TOPU30HTAIBHOMIOBEPXHOCTH»

37 CBs3boHEpruum padoTHI.



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

[ToreHnmansHasg3HEPrUs

Kunernueckassneprus. Teopema

bubmmorexal [OK

38 0 KHHETUYECKOU 3HEPTrUn https://m.edsoo.ru/ff0b0c32
39 3aKOHCOXpaHEHUSIHEPT B
MEXaHUKE
40 JlabopaTtopuasipaboTa«3yuenue Hcnons3oBanreo0opy1oBaHus
3aKOHA COXPaHEHUS YHEPTUN» «Touka pocta» Habop
1ab0paTOpHBIH C
JIMHAMOMETPOM,JICHTOM,
rpy3am
bu6moreka [IOK
https://m.edsoo.ru/ff0b12fe
41 KonebarenpbHOCABIKCHHUCHETO bubmuotexal [OK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromye KoJeOaHusl.
42 BLII}-I,XY)K,H:;HBICKOJICfSaHI/I}I. bubmorexal [OK
https://m.edsoo.ru/ffob20f0
Pe3onanc
43 MaremaTuueCKuUUIPyKUHHBII
MasTHUKH
Ypok-uccnenoBanue
44 «3aBHCUMOCTb IIEpUOJA bubnnorexal [OK
KoJiebaHui OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MPYXKUHBIUMACCHITPY3a»
45 [IpeBpaieHuesHeprunmnpu
MEXaHUYECKUXKOJICOaHUIX
46 JIaGopatopHasipaboTa Hcnoap30BaHne000py10BaHUs

«OHpel[eJ'IeHI/IeLIaCTOTBII/I

«Toukapocra» Habop



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

MIePHOIAKOJICOaHUHITPYKUHHOTO
MasITHUKa

71a00paTOPHBII:TPY3HI,
JIMHENKa, IPYyKHUHa,
CEKyHJIOMEP,ITaTUBCMY(PTOM

bu6mmorexal [OK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopuaspabota«lIpoBepka
HE3aBUCUMOCTH MEPU0JIa
KoJIeOaHUHTPY3a,T0IBEIIIEHHOTO
K HATH, OT MaccChl Tpy3a»

Hcnonp30Banneo00py1oBaHUs
«ToukapoctanHabop
1a00paTOPHBIN:TPY3bI,
JIMHENKa,CEeKYHIOMEP,HUTD,
HITaTUB ¢ MypTOM

bu6mmorexal [OK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiHEI. CBOMCTBA
MexaHn4ecKuXBOIH. I Ipo1obpHbIe
HTIOTIEPEYHBICBOTHBI

bu6mmorexal [OK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepeHIus
"MexaHM4eCKUEBOJIHBIBTBEPAOM
teiae. CelicMHUYecKre BOJIHBI"

50

3Byk.Pacnpocrpanenuen
OTpa)XeHHE 3ByKa

51

Ypok-uccienoBanue
"HalOaroneHue3aBuCUMOCTH
BBICOTHI 3BYKa OT 4aCTOTHI"

52

I'poMKOCTB3BYKaNBBICOTATOHA.
AKyCTHUECKHI PE30HAHC

53

VYpoxk-koHpepeHuus" Y abTpa3ByK

bu6morexal [OK



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

UUHPA3BYKBIPUPOICH
TeXHUKe"

https://m.edsoo.ru/ff0b23ca

54

[ToaroroBkak KOHTPOJIBLHON
pabote 1o Teme "3aKOHBI
COXpaHeHUsA. MexaHn4eCKne
KoJieOaHus U BOJTHBI"

bu6mmorexal [OK
https://m.edsoo.ru/ff0b25f0

55

KonTponsHasipaboranoreme
"3aKOHBI COXpAHEHUSI.
MexaHnnyeckueKkoie0aHusIu
BOJIHBI"

56

DJIEKTPOMArHuTHOE MOJIE.
BHGKTPOMaFHI/ITHI)IeBOJ'IHI)I

bu6morexal [OK
https://m.edsoo.ru/ff0b2abe

57

CBOMCTBaIEKTPOMArHUTHBIX
BOJIH

58

Ypoxk-koupepennus"[kana
ANIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBanne
AIEKTPOMATrHUTHBIXBOJIHIJIS
COTOBOM CBs3U"

bu6morexal [OK
https://m.edsoo.ru/ff0b2fe6

59

Ypoxk-uccnenopanue "N3yuenue
CBOMCTBYJICKTPOMArHUTHBIXBOJIH C
MOMOIIEI0 MOOMJIBHOTO

Tenedona”

bubnunorexal [OK
https://m.edsoo.ru/ff0b2c6c

60

PemeHI/Ie3aL[aqHaonpeI[eJleHHe
YaCTOThI U JJINHBI
BHGKTpOMaFHHTHOﬁBOHHLI

61

DeKTpOMarHUTHASTIPUPOIa
cBeta.CkopocTecBeTa. BostHOBEIE

bu6morexal [OK
https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

CBOICTBacBeTa

Hcrounukucsera.

62 [IpsimonuneiiHoOe bubnuorexal [OK
pacrnpoCcTpaHEHUECBETA. https://m.edsoo.ru/ff0b3658
3armenusiCosHuanJlyHsl
3aKOHOTpa)keHUsACBETa.3epKaa.

63 Pemenue 3a1a4 Ha MpUMEHEHHE bubmorexal 0K

https://m.edsoo.ru/ffOb38c4
3aKOHAOTPAKEHUSICBETA

64 [IpenomnenuecBera.3akoH bubnnorexal [OK
MIPENOMIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TostHOEBHYTpEHHEEOTPAKEHNE

65 cBeTa.lIcrnoap30BaHUEIONHOTO bubnunotexal [OK
BHYTPEHHETO OTPAKCHUS B https://m.edsoo.ru/ffob3c5¢c
ONTUYECKUXCBETOBOIaX
JlabopaTopHasipaboTa
"MccnenoBaHne3aBUCUMOCTHYTIIA Vcnonb3oBanueobopynopans

66 MPETOMJICHUS CBETOBOTO JIy4da OT «Touxapocray Habop
VIJIa ATEHUS HA [PAHHIE nabopatopHblid «ONTHKAY
"BO3yXx-cTeKII0""

Ypok-koHbepeHus

"M cnonp30BaHUENIONHOTO
67 BHYTPEHHETO OTPAXKCHHUS:

CBETOBO/IbI,0NTUKOBOJIOKOHHAS

CBS3b"

bu6mmorexal [OK

68 JInn3b1. OnTHYeCKasCUITATUH3BI httos://m.edsoo. ru/fOb3f2c
69 [TocTpoennen3oOpakeHUB bubnmnorexal [OK

JIMH3aXx

https://m.edsoo.ru/ff0b444a



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JlaboparopHas paboTa
"OnpeneneaneoKycHOTO

Hcnonb3oBanue
obopynoBanusi«Touka
poctanHabop nabopaTopHbIii

70
PaCCTOSTHUSHONITUYECKOUCHITBI «OnTuKa
coOuparorie JTUH3bI" bubmmorexal [OK

https://m.edsoo.ru/ff0b4206

71 VYpoxk-koupepeniusa"Ontuyueckue bubnuotexal [OK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

7 I'mazkakonTuueckascucTema. bu6mmorexal [OK
3penue https://m.edsoo.ru/ff0b4684

73 VYpok-koHpepennus "lepexTs
3penus.Kakcoxpanuts3penne"”

PaznoxxennebenorocBeraB CeKTp.

74 OmnswiTel HeroTOHA. bubmuotexal [OK
CI105)KeHUECTIEKTPAIBHBIX LIBETOB. https://m.edsoo.ru/ff0cOf4c
Hucnepcusiceera

Hcnonp3oBanue
JlabopaTtopnaspaboTa" OnbITHIIIO

ob6opynoBanus«Touka
pa3oKeHuIo OesIoro CBeTa B .

poctanyHabop nmadopaTopHbIi

75 CIIEKTP W BOCIIPHUATHIO IIBETA

«OnTukay
MpeIMETOBIPUUXHAOTIOACHUN
4yepe3 1BETOBbIE (PUIbTPHI" Eubmorexal[OK
P P https://m.edsoo.ru/ff0cOe2a
Ypoxk-npaktukym "BosnHOBbIE

76 CBOJCTBa CBETA: JUCIEPCHS,
uHTephepeHusnUuppakums”

77 OmnsiTeIPe3epdopaan bubnnorexal [OK
IJIaHETAPHASAMOIEIbATOMA https://m.edsoo.ru/ff0c12a8

78 ITocrynareibopa.MonensaToma

bopa



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

I/ICHyCKaHI/IeI/IHOI‘HOH_ICHI/Ie CBCTa

bu6mmorexal [OK
7 K . i
o atomom Kpairrot. Jlnreitarsie https://m.edsoo.ru/ff0c144c
CIICKTPBI
Hcnonws3oBanue
obopynoBanusi«Touka
80 VYpok-npaktukym'"Habmonenune poctanHabop nabopaTopHbIii
CHEKTPOB HUCITyCKaHUS" «OnTuka»
bu6mmorexal [OK
https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTHUEEBUIBI bubmoreral [OK
s A https://m.edsoo.ru/ff0c1672
82 CtpoeHneaToMHOTOSIAPA. bubnuotexal [OK
Hyknonnas Mmoniens https://m.edsoo.ru/ff0c18ac
83 PagnoakTuBHBIETTPEBpALLICHHUS. bubnnorexal [OK
H3oTomsl https://m.edsoo.ru/ff0clal4
84 Pemenunesagaunoreme: bubmuotexal [OK
"PagnoaktrBHbBICTIpEBpaIicHUs" https://m.edsoo.ru/ff0clb4a
85 [Tepuoanonypacnana
Ypok-KoH(pepeHums
86 "Ppa I/IoaKl(“ll)/I]fHH:HSJI CHUSB bubmmorexallOK
8 o " https://m.edsoo.ru/ff0c2126
MIPUPO/JIE,METUITNHE, TEXHUKE
SnepHbiepeakiiun. 3aKOHbI
87 C(fLX paHeHI:/m 3: SITIOBOTO U bubmoreral [OK
P P https://m.edsoo.ru/ff0c1c58
MacCOBOI'O YHCEN
88 DHeprusicBs3naTroMubIxsaaep. CBs3b bubnnorexal [OK
MacChl U DHEPrUuu https://m.edsoo.ru/ffOcld7a
89 Pemennesagaunoreme

"SAnepubie peakun"



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

90

PeakuuncunTezannenenussaep.
NcrounnkusneprunConnuan
3BE3 ]

bu6mmorexal [OK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koupepermus" A nepuas
sHepreTuka. Jlencreus
PaavoaKTUBHBIXU3y4YEeHUITHA
YKUBBIEOPraHU3MbI"

92

[ToaroToBKakKKOHTPOJILHOM paboTe
1o TeMe

"DNeKTpOMarHUTHOE TOJIE.
DNeKTPOMArHUTHBICBOJTHBI.
KBanToBsiesBnenus"

bu6morexal [OK
https://m.edsoo.ru/ff0c223e

93

KonTtponsHaspaboramnoreme
"DNeKTpOMarHUTHOE TOJIE.
DNeKTPOMarHUTHBIEBOJHBI.
KBanToBbIesBieHN"

94

[ToBTOpEHME,00001TICHHE.
JlaGopaTopHBIEpaOOTHIIOKYPCY
"BzaumoaeiictBue Ten"

bu6mmorexal [OK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpEHUE, 060OIICHNE.
Pemenne pacyeTHbIX U
KayeCTBEHHBIX3a1a4II0TEME
"TemnoBsienpouecch”

bubnnorexal [OK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, 060061IeHNE.
Pemenue pacyeTHbIX U
Ka4eCTBEHHBIX3aJauIlI0OTEME
"KIIITermoBeIx gBUTaTeIc"

bu6mmorexal [OK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpEeHue,060011eHNE.
Pemrenue pacueTHbIX 1

bu6morexal [OK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

kauecTtBeHHbIX3a1aunoteme "KIT
3EKTPOYCTAaHOBOK"

[ToBTOpenue,06001eHNE.

bu6mmorexal [OK

1 1
%8 ,J,Ia60paTOpHHepa6O:HHOKypcy https://m.edsoo.ru/ff0c2c52
CBeTOBBIE ABJIICHUS
[ToBTOpenue,0606menne.Pabora
99 C TEKCTAMH 10 TeMe "3aKOHEI 1 bubmorexallOK
. https://m.edsoo.ru/ff0c2d6a
COXpaHCHI/ISIBMexaHI/IKC
[ToBTOpenue, 0606menue. Pabora
100 crekcramunoreMe"Konebanusau 1 bubnmorexallOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue,0006menne.Padora
101 ¢ Tekctamu 1o teMe "CBeToBbIE 1 bubmroreral [OK
| https://m.edsoo.ru/ff0c3044
SIBJICHUSA
[ToBTOpenue, o6ob6menue. Padora
102 crekctamuiioreMe"Ksanrosasu 1
snepHas puzuka"
OBHIEEKOJIMYECTBOYACOBIIO 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJIMYECKOEOBECHEYEHUEOBPA3OBATEJIBHOIO
MPOLIECCA
OBSIBATEJIbHBIEYYEBHBIEMATEPUAJIBLIJISTYUEHUKA

7 KJIACC

®dwusuka, 7xnacc/IlepeimkuaA.B.,0011ecTBOCOrpaHUYCHHOHOTBETCTBEHHOCTRI0 ' I3 aTencTBO DK3ameH";
®dwusuka, 7xnacc/I[epeimkuaA.B.,000 «[IPODA»;AO «M3narenscTBollpocBenieHuey;

8 KJIACC

®dwusuka,8xnacc/IleppimkuaA.B.,001ecTBOCOrpaHHYCHHOHOTBETCTBEHHOCTHIO '3 /1aTenbcTBO DK3aMeH;
Odusuka8knacc/[eppimkuHA.B.,000 «IPODA»;AO «13natenscTBollpocBemnienney;

9 KJIACC

®dusmnka,9xmnacc,/IlepsikuaA. B.O06mecTBOCOrpaHnYeHHOHOTBETCTBEHHOCTRIO "3 1aTenbcTBO DK3amen";
Odusuka9xnacc/[eppimkuHA.B.,['yTHUKE.M.,000 «IPO®A»; AO«3narenscTBollpocBemienney;

METOANYECKHUEMATEPUAJIBIUVIAYYUTEJIA

7 KJIIACC

®dusuka.7knacc.MetoanyeckoenocoduexkyueoOHnkyA. B.Ileprimkuna. @unonosuuH.B.

8 KJIACC

®duswnka.8knacc.MertoanueckoenocoonekyueoOHnkyA.B. [1epeimkuna. @unonosua H.B.

9 KJIACC

®dusuka.9xnacc.MeronnueckoenocodrnekyueoOHnkyA.B. I1eprimkuna. @unonosuu H.B.

HUPPOBBIEOBPA3ZOBATEJ/IBHBIEPECYPCBIMPECYPCBICETHU
HUHTEPHET

7 KJIACC

[Muhttps://uchi.ru/

https://resh.edu.ru/
https://www.yaklass.ru/
https://skysmart.ru/

8 KJIACC
https://uchi.ru/


https://uchi.ru/
http://www.yaklass.ru/
https://uchi.ru/

https://resh.edu.ru/
https://www.yaklass.ru/
https://skysmart.ru/

9 KJIACC

https://uchi.ru/

https://resh.edu.ru/
https://www.yaklass.ru/


http://www.yaklass.ru/
https://uchi.ru/
http://www.yaklass.ru/

https://skysmart.ru/
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