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COILEPKXAHUE OBYYEHUA

7 KJIACC

Pasznen 1. ®u3uka v €€ poJib B NO3HAHNH OKPY KAIOLIEro MUpPa

®u3uka — HayKa o npupoAe. SBieHns npupoasl. PU3NYECKUE SIBICHUA: MEXAaHUYECKHUE,
TEIJIOBBIE, IEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

dwusnueckue BennuuHbl. M3Mepenne pusndeckux BenuunH. Gusnueckne npudophl.
ITorpemnocTs n3MepeHnii MexxayHapoaHasi CUCTeEMa €IUHMULI.

Kak ¢usuka u npyrue ecTeCTBEHHbIE HAYKH H3y4yaloT MpHUpoay. EcTecTBeHHO-Hay4UHBIH
METO/J| MO3HAHMs: HAOJIOJCHNE, IOCTAHOBKA HAYYHOTO BONPOCA, BBIIBUKEHHE T'MIIOTE3,
HKCHEPUMEHT MO MPOBEPKE TUIOTE3, OOBsICHEHHE HalmItofaeMoro siBieHusa. OnucaHue
(bu3NYECKUX SIBICHUN C TOMOILBIO MOJEIIEH.

Jlemoncmpayuu

MexaHn4eckue, TEIUIOBBIE, SJICKTPUUYECKUE, MATHUTHBIC, CBETOBBIC SIBIICHUS.
duznyeckue mpuOOPHI U IMPOIIeaypa MPSAMBIX H3MEPEHHUHN aHAJIOTOBBIM M IIU(PPOBBIM
pUOOPOM.

Jlabopamophvie pabomul u onvimol

Onpenenenue MeHbI AeIEHUS IIKAIbl U3MEPUTEIHLHOTO MPUoOpa.

N3mepenue paccTosiHUN.

N3mepenue 00bEMa )KUJIKOCTH U TBEPIOTO Tea.

Onpenenenue pa3MepoB MaJIbIX TEJl.

N3mepenue TemmnepaTyphl MPpU MOMOIIHU KUJIKOCTHOTO TEPMOMETPA U JaTUYUKA
TeMIepaTyphbl.

[IpoBenenue ucciaeaoBaHus MO MPOBEPKE TUIOTE3bI: JATBHOCTh MOJETA IIApUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0O0JIbIlIe, YeM OOJIbIIE BHICOTA MYCKa.

Paznen 2. [lepBoHayajibHbIe CBeJeHHS O CTPOEHNHU BellleCTBA

CrpoeHne BemiecTBa: arOMbl M MOJEKYJIbl, MX pa3Mepbl. ONbITL, JOKa3bIBAIOIINE
JVCKPETHOE CTPOEHHUE BEIIECTBA.

JIBrxenue dactul BemiecTBa. CBsI3b CKOPOCTH JBMXKEHHMSI YacTUL[ C TEMIIEpaTypoOM.
bpoynoBckoe aBmxenue, nuddysusa. BzanmoaeiicTBre yacTuIl BeeCTBa: MPUTHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIECTBA: CTPOEHUE Ta30B, JKUIAKOCTEH M  TBEPIBIX
(KkpucTamnueckux) Tea. B3anMocBsi3b MEXK/1y CBOMCTBAMU BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHMSIX U HUX AaTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. (OCOOEHHOCTH arperaTHbIX
COCTOSIHUU BOJBI.

Jlemoncmpayuu

Hab6nronenue 6poyHOBCKOTO TBUKEHUS.

Habmronenune nuddysuu.

Ha6nronenue SBJICHUM, OOBACHSIONIMXCS NPUTSHKEHUEM WM OTTaJKWBaHUEM

qacCTHull BCIICCTBA.



JlabopamopHwvie pabomul u onvimol

Onenka quameTrpa aToma METOJ0M PSAOB (C Ucnoiab3oBaHueM (otorpaduit).OnbITh MO
HAOJIO/ICHUIO TETIOBOTO PACIIUPEHHUSI Ta30B.

OnbITH IO OOHAPYKEHUIO ACHUCTBUS CUIT MOJICKYJIIPHOTO TIPUTSDKCHHMS.

Paznen 3. /IBH:keHHe M B3aNMOAeHCTBHE TeJ
Mexanuueckoe JIBIkeHHe. PaBHOMEpHOE 1 HEpaBHOMEpPHOE JIBHXKEeHHE. CKOPOCTb.
Cpennsisi CKOpOCTh IPU HEPABHOMEPHOM JIBM)KEHHH. PacuéT myTr n BpeMeHU ABUKEHUS.
SIBneHne uHepurU. 3aKOH UHEPLMU. B3anmoneiicTBrue Ten KaK NpUYMHA U3MEHEHUS
CKOPOCTH JIBH>KEHHMS Tel. Macca Kak Mepa HHEpTHOCTH Tena. [InotHocTs BemecTBa. CB3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHHULIE 00bEMA BEILIECTBA.
Cwia kak XapakTepHCTHKAa B3auMozeucTBus Ten. Cuna ynpyroct W 3akoH [yka.
M3mepenne CUiIbl C TOMOLIBIO TMHAMOMETpa. SIBJIEHNE TATOTEHMS U cuila TsokecTH. Cuiia
TSKECTH Ha ApYrux mianertax. Bec tema. Hesecomocts. CrioeHne Cril, HapaBJIEHHBIXIIO
olHOU npsimoil. PaBHonelicTBytomasa cuwi. Cuna TpeHusa. TpeHHue CKONbXKEHUS U TPEHUE
MOKOA. TpeHne B IPUPOJE U TEXHUKE.

Jlemoncmpayuu

HabutoieHne MexaHn4eckoro JBUKEHUS Teja.

N3mepenne CKopocTy NPSIMOIUHENHOTO IBUKEHUS.
Hab6nronenue siBneHust MHEPIUU.

HabGnronenue nusmMeHeHus: CKOPOCTH MPU B3aUMOJEHCTBUH Tell.
CpaBHeHUE MACC IO B3aUMO/JICVCTBHIO TEII.

CiioxeHune cui, HapaBJIEHHBIX 110 OJJHON MPSMOU.

JlabopamopHvie pabomul u onvimol

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBUKEHUS (IIapuKa B )KMJIKOCTH, MOJIEIH
ANEKTPUUECKOTO aBTOMOOWIISI M TaK Jiajiee).

Onpenenenre cpenHe CKOPOCTH CKOJIbKEHUS OpycKa WIIM IIapHKa 10 HAKIOHHON
IIJIOCKOCTH.

Onpenenenue MIOTHOCTH TBEPAOTO TENA.

OnBITHI, AEMOHCTPUPYIONINE 3aBUCUMOCTD pacTshKeHUs (IedopManuu) mpy>KUHBIOT
MPUJIOKEHHOU CHUJIBI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIbKEHHS OT BECa TeIau
XapaKTepa CONPHUKACAIOIINXCS TOBEPXHOCTEN.

Pa3nen 4. JlaBiienne TBEPABIX TeJl, JKMIAKOCTENH U ra30B

Hasnenne. CnocoObl yMEHbIIEHHWS U yBeJIMuYeHUs JAaBineHus. JlaBienwe rasa.
3aBUCHUMOCTH JaBJjeHUs raza oT o0béMa, TeMrepatypsl. llepenaya gaBiaeHus: TBEpAbIMU
TeJaMH, SKMIKOCTSIMHM M ra3amu. 3akoH Ilackans. IIHeBMarnueckue MallWHBI.
3aBUCHUMOCTb [JIaBJICHUSl JKUIKOCTM OT TINIyOMHBl. ['mapocratmdyeckuil mapaaokc.
CooOmraromuecs cocyabl. [ napaBinyeckue MEXaHU3MBI.

Atmocdepa 3emsn u atMocepHoe aasieHue. IIpuuuHbl CyliecTBOBaHUS BO3IYIIHOM
o0osouku 3emuu. OnbiT Toppuuemu. M3mepenne atMocpepHOro



JaBJICHUA. 3aBUCUMOCTh aTMOC(HEPHOro JaBJICHHs OT BHICOTHI HaJ YPOBHEM MOPSI.
[TpuGops! nns u3mMepeHus aTMocGEpHOro 1aBICHUS.

JleficTBUE )KUJIKOCTH M ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BozayxoriaBanue.

Jlemoncmpayuu

3aBUCUMOCTb JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

ITepenava naBaeHUs KUJIKOCTHIO U Ta30M.

Coobmraroruecs cocy/bl.

I'mppaBnnyecknii mpecc.

[IposiBienue nericTBUst aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTH BBITAIKHUBAIONICH CUIIBI OT 00bEMA MOTPYKEHHON YaCTH TeJla UTIJIOTHOCTHU
KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLLIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

Ycnosue IJIABaHUSI TeEJI: IUJIABAaHWE WM TOTPYKEHUE Tel B 3aBUCUMOCTH
OT COOTHOIIEHUS TIJIOTHOCTEN TeNa U KUJIKOCTH.

Jlabopamophvie pabomul u onvimol

HccnepoBanre 3aBUCMMOCTH Beca Tela B BOJAE OT 00bEMa NOTPYKEHHON B
KHUJIKOCTh YaCTH Tea.

OnpeneneHue BBITAIKMBAIOLIEH CHIBL, JEWCTBYIOIIEW Ha TENO, MOTPYKEHHOEB
KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIICH CHJIbI, JICHCTBYIOIIEWM HAa TEIO B
KUJIKOCTH, OT MACChI TeJa.

OnbIThl, TE€MOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJKUBAIOIICH CHUJIBI, JICMCTBYIOIIECH Ha
TEJI0 B XHUJKOCTH, OT 00BbEMA MOTPYKEHHON B KUJKOCTh YaCTH TeJla M OT TUIOTHOCTH
KUJIKOCTH.

KonctpyupoBanue apeoMerpa WIM KOHCTPYMPOBAHUE JIOJAKA W OINpEICICHUE €€
rpy30H0ABEMHOCTH.

Paznen 5. PaboTra u MOIIIHOCTH. DHEpPrust

Mexanuueckas padota. MOIIHOCTb.

IIpocTeic MeXaHU3MBI: pbhIYar, OJIOK, HAKJIOHHAs INIOCKOCTh. IIpaBmiio paBHOBeCHs
peiuara. IlpuMeHeHue TmpaBwia paBHOBECHS pblyara K OJIOKY. «30J0TO€ TIPaBUIIO»
mexanuku. KITJ[ mpocteix Mmexannu3moB. [IpocTeie MexaHU3MBI B OBITY U TEXHUKE.
Mexannueckas sHeprusi. Kunernueckas u noteHimaibHas s3Heprus. [Ipesparienneonoro
BH/J1a MEXAaHUYECKOU YHEPTUHU B IPYroil. 3aKOH COXPaHEHUs JHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[TpuMepsl MPOCTHIX MEXAHU3MOB.

JlabopamopHhwvie pabomul u onvimol

Omnpenenenue paboThl CHJIBI TPEHUS TMPU PABHOMEPHOM JBIDKCHUU TeJa
10 TOPU30HTAITLHON TTOBEPXHOCTH.

HccnenoBanue ycIoBUi paBHOBECHSI pblyara.



N3mepenne K11l HakIOHHOM IIIOCKOCTH.
N3yuyeHune 3aKk0Ha COXPAHEHHS] MEXaHUYECKON YHEPTUU.

8 KJIACC

Pa3nen 6. TensoBble siBJIeHUSs

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOW TEOpUH CTPOEHUS BemecTBa. Macca
U pa3Mepbl aTOMOB M MOJIEKYJ. ONBIThL, MOATBEPKIAIOIINE OCHOBHBIE IOJOKEHHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUHU.

Monenu TBEpAOTO, )KUIKOTO ¥ ra3000pa3HOro COCTOSHUH BemecTBa. Kpuctamnueckue u
amopdubie Tena. OObACHEHHE CBOMCTB Ta30B, XKUIAKOCTEH M TBEPABIX TEJI HA OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-KUHETHYECKOI Teopuu. CMauyrnBaHHEeH KalWJUISIPHBIE SIBJICHUS.
TeruioBoe pacminpeHue u cxaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOpPOCTBIO TEIUIOBOIO JBMXKCHHSI YacTHLI.
Buytpennss sueprus. CrocoObl M3MEHEHHS BHYTPEHHEH SHEpPrHM: TeIJIonepenaya u
coBeplueHue padoTel. Bunbl Temnonepenayn: TeMIONPOBOAHOCTb, KOHBEKIHS, H3TyYEHUE.
KonuuecTBo Temnorel. YienbHas TEIIOEMKOCTb BeElIECTBA. TEMJIO000OMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHME TeIjioBoro Oamanca. IlnaBnenue W OTBepAeBaHUE
KPUCTAJUIMYECKUX BELIECTB. YJelbHas Terwiora miasieHus. IlapooOGpasoBanue u
koHaeHcauus. Mcnapenue. Kunenue. Y aenbHas Teniaora napoodpa3oBaHusi. 3aBUCUMOCTb
TEMIIEPATypbl KUIIEHUS OT aTMOC(HEPHOTO AaBJICHUS.

Bnaxuocts Bo3ayxa.

OHeprus TOIIMBA. Y I€JIbHas TEII0Ta CTOPaHUsl.

[Tpuniuner pabotel TeroBbix asurateneit KIIJ[ TermoBoro asurarens. TersoBbie
JBUTATENIN U 3aIlATA OKPYKAOIIEH CPEBI.

3aKOH COXPaHEHHUs U MPEBPALLEHUS YHEPTUHU B TEIUIOBBIX IPOLECCAX.

Jlemoncmpayuu

Habmronenne 6poyHOBCKOTO JIBHYKCHUS.

Habmonenue nuddysuu.

Habmronenue siBjeHN CMauyMBaHUs U KalTMJLIIPHBIX SBIICHHI.
Habmronerne TemioBoro pacimpeHus Tel.

N3menenue JaBJICHUs Ta3a IMpU HW3MEHEHMM o0O0béMa UM HarpeBaHUM WIIU
OXJIAXKJCHUH.

[IpaBuna uzmepenus remmeparypbl. Buas

TEIUIONEPEAAYH.

OxJ1a>kieHue Mpy COBEPILIEHUN pAOOTHI.

HarpeBanue npu coBepiieHuu padoThl BHEIIHUME cujiaMu.CpaBHEHHE
TEMJIOEMKOCTEN pa3IMYHbIX BEIIECTB.

Habuntoienue kuneHus.

Habuto1eHue nocTossHCTBa TEMIIEPATyPhbl IPU IJIABJICHUH.



Moenu TENJIOBEIX IBUTATEIICH.

JlabopamopHhvie pabomul u onvimol
OnbITB IO OOHAPYKEHUIO IEUCTBUSI CHIT MOJIEKYJIIPHOTO PUTSKEHHUS.
OMnBITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.
OnpITEl IO HAOIIOACHUIO TETJIOBOTO PACHIMPEHUSI Ta30B, KUAKOCTEH M TBEPIBIX
TeIl.
Omnpenenenre AaBieHUs BO3/AyXa B OaJTIOHE HITIPUIIA.
OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béma u
HarpeBaHUs WM OXJIAXKICHUS.
IIposepka TUINOTE3bl JIMHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJOMKA JKUJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.
Hab6nronenue n3aMeHeHusi BHyTpEHHEW SHEPTUH TeJla B PE3yJIbTaTe TeIUIONepeIaduuiu
pabOThl BHEITHUX CHIL.
HccnenoBanue siBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUH XOJIOAHOU U TOPSUYEHBO/IBI.
OnpeneneHne KOIMYECTBA TEIUIOTHI, MOJIyUEHHOTO BOJOW IMpH TEMJI00OMEHE
C HArpeThIM METAJNIMYECKUM LIMJIMHIPOM.
Onpenenenue yenbHON TEIIOEMKOCTH BelecTBa.MccnenoBanme
IIpolLiecca UCIIAPEHUS.
Ornpenenenne OTHOCUTENIBHON BIAXKHOCTH BO3yXa.OnpeneeHme
yAEJIbHON TEIUIOTHI IJIaBJICHUS JIbJIA.

Pazjien 7. DiekTpuyeckue 1 MATHUTHbIE SIBJIEHUS

OnekTpuzanus Tea. [[Ba poaa 3JIeKTpUUECKHUX 3apsiioB. BzaummopaeilcTBHE 3apsiKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTB CHJTBI B3aUMOJICUCTBUS 3aPsHDKCHHBIX TEJOT BETUYMHBI
3apsiZIOB U PACCTOSIHUSL MEXK]TY T€JIaMM ).

Dnektpuueckoe noje. Hanpsok€HHOCTh anekTpudeckoro nosis. [IpuHuun cyneprno3uuun
AJIEKTPUYECKHUX T0JIeH (Ha KAYeCTBEHHOM YpPOBHE).

Hocurenu 3nekTpuyecKkux 3apsioB. DJIEMEHTapHbI 3ieKkTpuueckuil 3apsa. CTpoeHue
atoma. [TpoBOTHUKY U TUAIEKTPUKHU. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsiia.
DJIEKTPUYECKU TOK. YCJIOBUA CYHIECTBOBAHUS JJIEKTPUYECKOrO TOKa. MCTOUYHMKH
MIOCTOSIHHOTO ~ TOKa. JIeHWCTBUSL 3JIEKTPUUECKOTO TOKa (TEIUIOBOE, XUMHUECKOE,
MAarHUTHOE). DJIEKTPUUYECKHUI TOK B KHUJIKOCTSIX U razax.

Onektpuueckass uenb. Cuia Toka. OnekTpuyeckoe HampsikeHue. ConpoTHBIIEHUE
MPOBOJIHUKA. Y JEIbHOE COMNPOTHUBIICHHE BellecTBa. 3akoH OMa [Jig y4dacTKa IIEMH.
ITocnenoBaTenbHOE U MapalIeIbHOE COEUHEHUE MPOBOIHUKOB.

PaGota 1 MOIIIHOCTB 3eKTpUYecKoro Toka. 3akoH Jlxkoyns—JIeHmna. DaeKTpuaecKuereny u
MOTPEOUTENH DJICKTPUIECKOM dHEPruu B ObITY. KOpOTKOE 3aMBbIKaHHUE.

[TocrosiHHBIE MarHuThl. B3anMonelCTBUME IMOCTOSIHHBIX MAarHUTOB. MarHuTHoOe IOJe€.
MaruutHoe nosie 3eMJIM U €ro 3HadeHue Jisl )ku3Hu Ha 3emuie. OnbIT DpcTesa.



MarHutHoe moJie AJEKTPUYECKOro ToKa. [IpuMeHeHue 3JIeKTPOMarHuTOB B TEXHUKE.
JlelicTBE MarHUTHOTO TOJISI HA MPOBOAHUK C TOKOM. DJEKTPOJBUIaTellb MOCTOSHHOTO
Toka. Vcronp30BaHME DBJIEKTPOJABUTATENIEM B TEXHUYECKUX YCTPOMCTBAX W Ha
TpPaHCIIOpPTE.

Onbitel  ®apanes. SIBneHWe diEKTpOMAarHuTHOM wuwHAykiuu. IIpaBwio JleHna.
OnekTporeneparop. CrnocoObl MOTYyUYEHUS SIEKTPUUECKON SHEPTUU. DICKTPOCTAHIIMN HA
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Jlemoncmpayuu

DJIeKTpU3anus Te.

JIBa poja 3JIEKTPUUECKHUX 3apsI0B U B3aUMOJICHCTBUE 3apsHKEHHBIX TEJ. Y CTPOMCTBO U
JIEVUCTBUE JIEKTPOCKOIA.

DJIEKTPOCTaTUYECKAsk MHYKITUA.

3aKOH COXpaHEHMS MJIEKTPUIECKUX 3apsi0B.

[IpoBOIHUKY U JUBTIEKTPUKH.

MoaennpoBaHue CUIIOBBIX JINHUHM JIEKTPUUECKOTO 1MoJis. FicTounnku
MMOCTOSIHHOTO TOKA.

JIecTBUS 3JIEKTPUYECKOrO TOKA.

DIIEKTPUYECKHUMN TOK B )KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenune cuiibl TOKa aMIIEPMETPOM.

N3Mepenune anekTpruiecKkoro HanpsKeHus: BoabTMeTpoM. Peoctar u
Mara3uH CONPOTHUBIIECHUN.

BzanmopenicTBre NOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS MTOT0COB MarHuTa.
MoaenupoBaHre€ MarHUTHBIX MOJIEH MMOCTOSHHBIX MAarHUTOB.

OmnebIT Opcrena.

MarsHuTtHoOe€ 1oJsie TOKa. DJIEKTPOMAarHur.

JlelicTBHE€ MAarHUTHOTO MOJISI HA POBOJAHUK C TOKOM.
DJIEKTPOJABUTATEb MTOCTOSHHOTO TOKA.

UccnenoBanue ABiIeHUS 3JIEKTPOMArHUTHON MHAYKIIUU. OTIBITHI
®dapajes.

3aBHUCUMOCTh HApPaBICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHSI.
DJIEKTPOreHepaTOp MOCTOIHHOTO TOKA.

Jlabopamophwvie pabomul u onvimol

OnbIThI 10 HAOIIOIEHUIO SJICKTPU3AIMH TEI UHAYKIHUEH U TPU CONPUKOCHOBEHHH.
HccnenoBanue nedcTBUS 3JIEKTPUUYECKOTO MO HA MPOBOJAHUKY U AMAJIEKTpuku. COOpKa
Y TIpOBEpKa pabOThI AJIEKTPUUECKON LIEMH MOCTOSTHHOTO TOKA.

W3mepenne U peryaupoBaHUe CUIIbI TOKA.

M3mepenue u peryampoBaHue HalpsKEHUS.

Hccnenoanue 3aBUCUMOCTM  CWJBl  TOKAa, MAYLIEr0 4Yepe3  pe3ucrop,
OT COIIPOTUBIICHUS PE3UCTOPA U HAIIPSKEHUS HAa PE3UCTOPE.



OneITsl, JEMOHCTPUPYIOLINE 3aBUCHMOCTb JJIEKTPUYECKOIO  CONPOTUBIICHUS
IIPOBOAHUKA OT €r0 JUIMHBI, IUTONIAJAH MONEPEYHOr0 CEYCHHS U MaTepuaa.

IIpoBepka npaBuia CII0KEHUS HANPSKEHUN IPU MOCIEA0BATEIbHOM COEUHEHUHUIBYX
PE3UCTOPOB.

[TpoBepka npaBuiia AJisl CUIIBI TOKA IPY APAIEIbHOM COEUHEHUH PE3UCTOPOB.
Onpenenenre pabOThI AJIEKTPUUECKOTO TOKA, UIIYIIETO YE€PE3 PEIUCTOP.

Ornpenenenne MOITHOCTH JIEKTPUYECKOTO TOKA, BBIIEIISIEMOM Ha PE3UCTOPE.
Uccnenoanue 3aBUCUMOCTH  CHJIBI TOKa, MAYIIETO0 4Yepe3  JIaMIIOYKY,
OT HANPSHKEHUS HA HEM.

Onpenenenue KI1/] narpesarens.

HccnenoBanre MarHUTHOTO B3aUMO/IEMCTBHUSI IOCTOSSHHBIX MArHUTOB.

N3yyeHne MarHuTHOTO TMOJISI IOCTOSIHHBIX MAarHUTOB MPU UX OOBEIMHEHUN UPA3/ICIICHUN.
Hccenenosanue qeUCTBUSA AIEKTPUYECKOT0 TOKA HA MATHUTHYIO CTPEIIKY.

OnbITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTHh CHJIBl B3aMMOJCHUCTBUS KATYIIKU
C TOKOM Y MarHuTa OT CUJIbl TOKA M HaIlPaBJIEHHUS TOKA B KaTYIIIKE.

N3ydenue nercTBUS MarHUTHOTO TIOJISL HA POBOIHUK C TOKOM.

KoHcTpynpoBaHue u u3ydyeHue padboThl 3J€KTPOIBUTaTEsl.

N3mepenune KIIJ[ anexkTpoaBUraTeIbHON yCTaHOBKH.

OMNBITHI O UCCIIEIOBAHUIO SBJIEHUS 3JIEKTPOMAarHUTHON MHIYKIIUU: UCCIIEOBAaHNE
VM3MEHECHHUI 3HAYECHUS U HANPaBJIEHU WHAYKIMOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexannuyeckue siBJIeHUsI

Mexanunueckoe ABuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHMYECKOTO NIBWXKEHUs. PaBHOMEpPHOE NpsAMONIMHENWHOE nBMkeHne. HepaBHOMepHOE
IIPSAMOJIMHEWHOE ABMkeHue. CpeaHss 1 MTHOBEHHAs! CKOPOCTh Teja MPU HEPABHOMEPHOM
JBI>KCHUU.

Yckopenue. PaBHoyckopeHHOE MpsSIMOJIMHEHOE nBMkeHne. CBoOOAHOE MaJieHHe.
OmnbiTel ["anunest.

PaBHOMepHOE nBMKEHHME MO OKpyKHOCTU. llepuon u wyactora oOpalueHus.
JluHerHas 1 yrioBast CKOPOCTH. LIeHTpOCTpEMUTEIBHOE YCKOPEHUE.

ITepsoiit 3akoH HeroToHa. Bropon 3akoH Herorona. Tpetuii 3akon HeroToHa.

IIpyHIMI CynIeprIo3unuu CUIl.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CWJIa TPEHUSI CKOJIbXKEHHS, CHIATPEHUS
IIOKOs1, IPYTHE BUIbI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJIHOTO MaJeHUs.
JBrmxenue tuianer Bokpyr Connua. IlepBas kocmuueckass ckopocTb. HeBecoMocTh u
IIEPErpy3KH.



PaBHOBecue maTepuanbHOi TOukH. AGCOMOTHO TBEPAOE Teno. PaBHOBECHETBEPIOTO TENa
C 3aKpEIUIEHHOM OChIO BpaiieHusa. MomeHT cuibl. LienTp TskecTu.

Nmnynsc Tena. M3MeHeHne mMiryibca. MIMIynbc cuiibl. 3aKOH COXpPaHEHUS HMITYJIbCA.
PeaktnBHOE BUXEHUE.

Mexannueckass pabota U MOIIHOCTh. PabGota cui TspkecTd, ynpyroctu, TpeHus. Csi3b
SHEepruu 1 padotel. [loTeHIMaNbHAs SHEPTHUS Tela, HOJHATOrO HaJl MOBEPXHOCTHIO3EMIIH.
[loreHnmanbHass »HEprus cxatou npyxuHbl. KuHetnmdeckas sHeprus. Teopema o
KMHETHYECKOW SHEPTUU. 3aKOH COXPAHCHMSI MEXaHUYECKOW SHEPIHH.

Jlemoncmpayuu

Habmoienne MexaHN4ecKoro ABMKEHHUS Tella OTHOCUTEIBHO Pa3HbBIX TN OTCUETA.
CpaBHeHHME ITyTEN U TPAEKTOPUI IBUKEHUS OJJHOTO M TOTO K€ T€la OTHOCUTEIBHOPA3HbIX
TEJI OTCUYETA.

N3mepeHne CKOPOCTH U YCKOPEHUs IPSAMOJIMHEUHOTO IBUKEHUS.

Hccnenoanne Npu3HakoB pABHOYCKOPEHHOTO JBHKECHMUS.

Habuntoienue 1BUKeHUs Tela 1o OKPYKHOCTH.

Ha6nronenue MEXAaHUYECKUX SABJICHUN, NIPOUCXOIAIIMX B CHCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCHUTEIIbHO KaOWHETa
(bu3HKH.

3aBHCHUMOCTh YCKOPEHHS TeJla OT MacChl TeJa U AeUCTBYIONIeH Ha Hero cuiibl. Habmonenue
PABEHCTBA CUJI IIPU B3aUMOJCUCTBUM TEIL.

N3meHenue Beca Tena npyu yCKOPEHHOM JIBHKECHUU.

Ileperaya umitynbca npy B3aUMOAECHCTBUM TEJL.

[IpeoOpazoBaHus SHEPTUU TPU B3aUMOICUCTBUU TET.

CoxpaHeHHe UMITyJIbCA IPU HEYTIPYTOM B3aUMOIEHCTBHH.

CoxpaHeHue uMIyJsbca pu aOCOIOTHO YIIPYTOM B3aUMOACHCTBHH.

HaGnroneHue peakTUBHOTO ABU)KEHHUS.

CoxpaHeHHe MEXaHUYECKOM SIHEPTUH ITPU CBOOOJHOM Ma/IeHUH.

Coxpanenune MEXaHMYECKOM DHEPrUM IpU JBWKEHUHM Tejla IMOX ACHUCTBHEM
MPY>KUHBI.

Jlabopamophvie pabomul u onvimol

KoncTpyrnpoBaHue TpakTa Jist pa3roHa u JaJdbHEHIIEro paBHOMEPHOTO JBHKCHHS IIIapHKa
WJIN TCIICIKKH.

OmnpenereHue cpemHedl CKOPOCTH CKOJBKEHUS Opycka WM JBW)KCHHS IIIapUKa I10
HAKJIOHHOM IIJIOCKOCTH.

OmnpeneneHre YCKOpPEHHS Tella TPH PaBHOYCKOPEHHOM JIBIDKEHHUHW 110 HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JBIIKEHHHU O€3
HAYAJIBHOM CKOPOCTH.

[TpoBepka THIOTE3bI: €CIIM MPH PAaBHOYCKOPSHHOM JIBIDKCHHUU 0€3 HavajdbHOW CKOPOCTH
IYTH OTHOCATCS KaK psJ HEUETHBIX YHCEJ, TO COOTBETCTBYIONINE MPOMEKYTKHBPEMEHU
OJINHAKOBBI.



HccnenoBanmne 3aBUCHMOCTH CHIIBI TPEHHS CKOJIBKEHHSI OT CHJIBI HOPMaJbHOTO
TaBIICHUS.

Omnpenenenne ko3P PuUIeHTa TPEHUS CKOTIBKECHHUS.

Onpenenenne KECTKOCTH IPYKUHBI.

Ompenenenue pabOTBl CHJIBI TPEHWSI TPH PABHOMEPHOM JIBIDKEHHH Tela
10 TOPU30HTAJILHON TTOBEPXHOCTH.

Ompenenenre paboOTHI CHIIBI YIPYTOCTH ITPH MOABEME Ipy3a C HCIIOIb30BAHUEM
HETIOABI>KHOTO U TIOJBM>KHOTO OJIOKOB.

W3yuenue 3akoHa COXpaHEHUS SHEPTHH.

Pa3nen 9. Mexanuueckue Koj1e0aHUsA U BOJTHBI

KonebarenbHoe nBuxeHne. OCHOBHBIE XapAaKTEPUCTUKHU KOJIeOaHW: MEpUO, 4acToTa,
aMIuiityga. MaremaTuyecKui W MpYKUHHBIM MasTHUKU. [IpeBpamienue sHEprum Impu
K0J1e0aTeIbHOM JIBHKEHUU.

3atyxaronue kojaebanus. BeiHyx)eHHble Konebanus. Pesonanc. Mexannyeckue BOJIHBI.
CpoiicTBa MeXaHMYECKUX BOJH. IIponosibHBIE M momepeuyHble BOJIHBIL. J[JIMHA BOJHBI U
CKOpOCTb €€ pacipoCTpaHeHus . MeXaHM4eCKUE BOJIHBI B TBEPAOM TellE, CEMCMUYECKUE
BOJIHBL.

3ByK. [']poMKOCTB 3ByKa U BblcOTa TOHA. OTpaskeHue 3Byka. MH(ppa3ByK U ylIbTpa3ByK.

Jlemoncmpayuu

HaOnronenue konebanuit Te noa 1eCTBUEM CUJIBI TSDKECTH M CUJTBI YIIPYTOCTH.
HabGnronenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabGnronenue BIHYXIEHHBIX KOJeOaHuii U pe3oHaHca. PacnipocTpanenue
MPOIOJIBLHBIX U TTOTIEPEYHBIX BOJIH (Ha Mojenn ). HabmoeHue 3aBuCUMOCTH
BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI1 pE30HAHC.

JlabopamopHhwvie pabomul u onvimol

OmnpeneneHre 4acTOThI M MIEproa KoJieOaHUH MaTeMaTHYSCKOro MasTHHKa. OnpeeacHue
JacTOTHI U IEPUOJIa KoJIeOaHH MPYKUHHOTO MasTHHUKA MccienoBanue 3aBUCUMOCTH
neproja KojeOaHui MOJBEIICHHOIO K HUTH Ipy3a

OT JIMHBI HUTH.

HccnenoBanue 3aBHCHMOCTH IIepHOJia KOJICOAHWI MPYKWUHHOTO MasTHHKA
OT Macchl Ipy3a.

[TpoBepka HEe3aBUCHUMOCTH IEepHOIa KoJIeOaHH rpy3a, MOABEIICHHOTO K HUTH,0T

MAacchl Ipy3a.

OnbITHI, JCMOHCTPHUPYIOIIHE 3aBUCUMOCTh IepHoja KoJjeOaHWH MPYKUHHOTO
MasTHUKA OT MAcCChI TPy3a M KECTKOCTH MPYIKUHBI.

H3mepenue ycKopeHus: CBOOOTHOTO ITaICHUSI.

Pa3nen 10. DiekTpoMarHuTHOE 10Jie U 3J1eKTPOMATHUTHBIE BOJIHBI



DNeKTpOMarHuTHOE ToJIE. DNeKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHBIX  BOJH. Illkana  3J€eKTpOMarHUTHBIX  BOJH. lcmonb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSI3U.
DneKTpoMarHuTHas mpupojia ceeta. CKopocTh cBeTa. BoTHOBBIE CBOIICTBA CBETA.

Jlemoncmpayuu
CBoliCTBA 2JICKTPOMArHUTHBIX BOJIH.
BonHOBEIE CBOMCTBA CBETA.

Jlabopamopuvie pabomsi u onvimoi
N3yuenue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIbIO MOOMIBHOTO TenedoHa.

Pa3nen 11. CBeroBble siBJICHUSA

JIyueBasg monenp cBera. MctouHuku cBera. [IpsMonMHEMHOE pacrpoCTpaHEHUE CBETA.
3armenuss CosHua u JIyHel. Otpaxenue cBera. Ilnockoe 3epkano. 3aKOH OTpa)KeHUs
CBeTA.

IIpenomnenne cBera. 3aKOH IMPENOMIICHUS cBeTa. [10MHOE BHYTpEHHEE OTPaKEHHUE CBETA.
Hcnonbs30BaHre MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTUYECKUX CBETOBOIAX.

JIunza. Xopx nydyeil B smH3e. OnTuueckas cucrema (oToarmapara, MUKPOCKONA U
Teneckona. ['ma3 kak ontuyeckas cucrema. bin3opykocTs U JalIbHO30PKOCTb.
Pasnoxxenue 6enoro ceeta B criekTp. OnbiTel HptoToHA. C0MXKEHNE CIEKTPATBbHBIX LIBETOB.
Jucnepcus ceera.

Jlemoncmpayuu

[IpssmonurHEHOE pacnpOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tomy4yenue nzoOpakeHuil B IIIOCKOM, BOTHYTOM U BBITYKJIOM 3epkaniax.lIpenomienue
CBETA.

OnTudecKnii CBETOBO/I.

Xon nyuei B coOuparonieit Jima3e. XoJ1

Jy4el B pacCEUBAIOIIEH JINH3E.

[Tomryuenue n300paskeHUI C MOMOUIBIO JIUH3.

[Tpunuun nevictBus poroanmnapara, MUKpOCKona U Teneckona.Mojenb
rJ1asa.

Pasnoxxenue 6enoro cBeTa B CHEKTP.

[Tomryuenue Oenoro cBeTa NpU CIOKEHUH CBETA PA3HBIX IIBETOB.

JlabopamopHhwvie pabomul u onvimol

HccnenoBanue 3aBUCUMOCTH yIJia OTPAXKEHUS CBETOBOTO JIy4a OT yruia naaeHus. lzyuenue
XapaKTEPUCTUK U300paKeHUs MPeAMETA B INIOCKOM 3epKalie.

HccnenoBanne 3aBUCUMOCTH yriia IPEJIOMIIEHHS] CBETOBOIO JIy4ya OT yTJIa MaJCHUsIHA
TPaHULE «BO3IYX—CTEKIIO».

[Tonyuenne n300pa>keHM C TOMOIILI0 COOMpPAIOIIEH JTMH3HI.



Onpenenenre GOKyCHOI0 PACCTOSIHUS M ONTUYECKOM CHIIbI coOupatroiien TMH3bL. ONbITHI
IO Pa3JI0KEeHHIO OEJI0ro CBETa B CIIEKTP.

OmnbITHl 0 BOCHPUATHUIO L[BETA MPEAMETOB MPU UX HAOJIOJEHUM 4Yepe3 LIBETOBBIE
(GUIBTPBI.

Pa3jnen 12. KBanToBble siBjieHHs

Omnwitel Pesdepdopna u minanerapHas Mozenb aromMa. Mogenb aroma bopa.
Hcnyckanue v noraomeHue ceeta aroMoM. KBaHThI. JInHeYaTbie CIEKTPBI.
PamnoaktuBHOCTE. Anbda-, Oeta- u ramma-usnydeHus. CTpoeHHE aTOMHOTO sjipa.
Hyknonnas monens aromuoro siapa. M3oronel. PagnoaktuBHbie nipeBpatieHus. [lepuon
MOJTypacraia aTOMHBIX SIAEP.

SnepHble peakiiy. 3aKOHBI COXPAaHEHHUsI 3apsI0BOTO U MAaCCOBOI'0 YMCEN. DHEPIUSCBA3H
aTOMHBIX s1ep. CBsA3b Macchl U dHepruM. Peakunu cuHTte3a u aenenus saep. Merounnku
sHeprumn CoJHIa u 3BE31.

SAnepnHas sHepreTuka. JeicTBUSA paIMOAKTUBHBIX U3JIYYEHUN HA KUBBIE OPTaHU3MBI.

Jlemoncmpayuu

CrieKTpbl U3Ty4YEHUS U HOIJIOIIECHHUS.

CrieKTphl pa3IMyuHbIX ra30B.

CnekTp Bomopoa.

Hab6nronenue tpekoB B kamepe Bunbcona. Pabora

CUETYMKA HOHU3UPYIOLIUX U3ITyUYEHUH.

Perucrpanus usnydeHus OpUpoIHbIX MUHEPAJIOB U MPOAYKTOB.

JlabopamopHhwvie pabomul u onvimol

HaOumroieHne CIIONIHBIX M JTMHEHYATBIX CIIEKTPOB U3ITydeHUS.

HccnenoBanue TPEKOB: M3MEPEHUE SHEPTUHU YACTHIIBI 10 TOPMO3HOMY IyTH(IIO
¢doTorpadusim).

N3mepenne paanoakTHBHOTO (POHA.

IHoBTOpHUTEIBLHO-0000 1A NI MOYJIb

[ToBTOpUTENBPHO-0000IIAOMIMK  MOAYJAb MpeAHa3HAuYeH I CHCTeMaTU3alud |
0000MIEHUST TPEIMETHOIO COJCPXKAHUS U OMbITa ACSITEIbHOCTH, MPUOOPETEHHOTO NpU
M3YYeHHH BCEro Kypca (HU3UMKH, a Takke s TOArOTOBKM K OCHOBHOMY
rocyJapCTBEHHOMY 9K3aMEHY 10 (hpU3UKe Jisi 00y4JaromuXxcsl, BRIOPABIIUX I3TOT YUeOHBIN
npeaMer.

[Ipy wW3yyeHMHM JAHHOTO MOJYJS PpEATU3YIOTCS U CUCTEeMAaTH3UPYIOTCS  BUIbBI
JESITEeIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBACTCS JOCTHKEHHE MPEIMETHBIX U
MeTarpeaIMETHBIX TUTAHUPYEMBIX pe3yNbTaToB oOyueHus, dbopmupyercs
€CTECTBEHHO-HAyYHasi IPAMOTHOCTh: OCBOEHUE HAYUYHBIX METOAOB UCCIICIOBAHUS SIBICHUIA
PUPOJIBI M TEXHUKHU, OBJIAJICHIE YMEHUSIMH OOBSICHATH GU3NICCKUE SBICHMUS,



OpUMEHSSL TOJY4YEHHbIE 3HAHWS, pellaTh 3aJayd, B TOM 4YHUCJIE KAYECTBEHHbIE U
AKCIIEPUMEHTAJIbHBIC.

[IpuHIMTIHATBHO AESITEILHOCTHBIN XapaKTep IaHHOTO pa3jiesia peaiu3yeTcs 3a CUETTOro,
YTO 00y4YaroNIMEeCs BBIMOJHAIOT 3a/IaHUsI, B KOTOPBIX UM MpejiaraeTcs:

Ha OCHOBE TOJIYYCHHBIX 3HAHWU PACTIO3HABATH M HAYYHO OOBSICHITH PU3NUECKHUE SBICHUS
B OKpY Kalolllel MpUpo/ie U MOBCEAHEBHOM JKU3HU;

MCITOJIH30BaTh HAYYHBIC METOJIBI MUCCIICNOBaHUS (U3UYCCKUX SIBICHUN, B TOM YHCIIEIIS
IPOBEPKH TMIIOTE3 U MOJIYUYECHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HAYYHbIE OCHOBBI HAa0O0JIe€ BAXKHBIX JOCTHKEHUN COBPEMEHHBIX TEXHOJIOTUH,
HanpuMep, MPaAKTUUYECKOTO UCIOIb30BaHUS PA3JIMUYHBIX UICTOYHUKOB HEPTUU HAa OCHOBE
3aKOHa MPEBPAILCHHS U COXPAHEHHS BCEX U3BECTHBIX BUJOB SHEPIUHU.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3ydyenne ¢u3MKM Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs HAMpaBICHO Ha
JOCTMKEHHE JIMYHOCTHBIX, METANpPEeIMETHBIX M TMPEeIMETHBIX 00pa30BaTEeNbHBIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATBI

B pe3ynbrare uzyuenus GU3MKU Ha yPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUSY
oOyuarorerocst OyayT chopMUPOBAHBI CIIETYIONINE TUYHOCTHBIE PE3YIbTAThl B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMSA:
MPOSIBIICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHUCKOMN
(bu3MYeCcKON HAYKH;
IIEHHOCTHOE OTHOIIICHHE K IOCTHIKEHUSAM POCCHICKUX YUEHBIX-(PU3UKOB;

2) rpaKAaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOTO BOCITIMTAHUS :
TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJCHHUM OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN (PU3UKY;
OCO3HaHHE BAXKHOCTH MOPAJIbHO-3TUYECKHUX TPUHLIUIIOB B JEATEIbHOCTH YYEHOTO;

3) 3CTETHYECKOr0 BOCIIUTAHUS:
BOCIIPHUATHE CTETHYECKHX KayeCcTB (PU3MYECKON HAyKU: €€ TapMOHUYHOIO HOCTPOEHHUS,
CTPOrOCTH, TOUHOCTH, JJAKOHHYHOCTH;

4) HEeHHOCTH HAYYHOT'0 TIO3HAHMSA:
OCO3HAHME IIEHHOCTU (PU3UYECKONM HAYKM KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUIIIEN COCTABISAIOIIEN KYJIbTYPBHI;
pa3BUTHE HAYYHOU JII0O003HATEILHOCTH, MHTEPECa K UCCIIEA0BATEIbCKOM IEATEIbHOCTH,

5) hopmMupoBaHHs KYJbTYPHI 310POBbSI H YMOIMOHAJIBLHOI0 0JIATOTIOJTYYHsI:
OCO3HaHWE IIEHHOCTH 06€30MacHOr0 00pasa KU3HH B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXXHOCTH TIPaBUI OE30MacHOTO TIOBEIEHHUS Ha TPAHCIOpPTE, HA JOPOTrax, C
AIIEKTPUYECKUM U TETUIOBBIM 000PYOBAaHUEM B JIOMAITHUX YCIIOBHSIX;
c(hOpMHUPOBAHHOCTH HaBbIKA pedIICKCHH, TPU3HAHNE CBOETO MpaBa Ha OMIMOKY U TaKOTO
e TpaBa y IPyroro 4eaoBeKa;

6) TPy10BOT0 BOCTIMTAHUS:
aKTUBHOC yYaCTHE B PEIICHUM MPAKTHYCCKHUX 3a/1a4 (B paMKax CeMbH, 00pa30BaTeILHON
OpraHM3alfH, TOpoja, Kpas) TEXHOJOTHYECKOW U COIMAIbHON HAIPaBJICHHOCTH,
TPEOYIOIMUX B TOM YKCIe U (U3HMUSCKUX 3HAHUI;
UHTEPEC K MPAKTHYECKOMY H3YUCHHIO MPOQPECCHIA, CBI3aHHBIX C PU3NKOM;



7) PKOJIOTHYECKOT0 BOCTIMTAHMSI:
OpHUCHTAIlMs Ha MPUMCHEHHE (PU3MYECKUX 3HAHUM IS pEIIeHus 3ajad B 00JacTu
OKpY’Karolel Cpe/ibl, INIAHUPOBAHUS MMOCTYIIKOB U OIICHKH UX BO3MOXKHBIX TMOCJICICTBUI
JUTSL OKPY KaroIIen Cpeibl;
OCO3HaHUE II100aJIbHOTO XapaKTepa SIKOJOTHUECKUX MPOOJIEM U MyTEH UX pelieHus,

8) aganTanuu K M3MEHSIOIIUMCS YCJIOBHSIM COLMAIBLHOI M MPUPOIHOI Cpeabl:
MOTPEOHOCTh BO B3aUMOJEWCTBUM NIPH BBINOJIHEHUU HCCIEAOBAHMN M MPOEKTOB
bu3nUueCcKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JIPYTHUX;

MOBBIILIEHHE YPOBHA CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHYECKYI0 JeATEIbHOCTD;
NOTPEeOHOCTH B (POPMHUPOBAHNN HOBBIX 3HAHUI, B TOM YKCII€ OPMYIUPOBATH UJIEH,
MOHSTUS, TUIIOTE3bI O PU3HUECKUX OOBEKTAX U SIBICHUSX;

OCO3HaHue Ae(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH (PU3UKH;
IUIAHUPOBAaHUE CBOETO pPa3BUTUS B MPUOOPETEHUWH HOBBIX (PU3NYECKUX 3HAHUI;
CTpEMJICHHE aHAJIM3UPOBATh U BBIABISATH B3aUMOCBSI3U MIPUPO/IbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIB30BaHUEM (PU3NUECKUX 3HAHUM;

OLICHKA CBOMX JIEMCTBUU C YYETOM BIMSHHUS Ha OKPYKAIOUIYIO CPENy, BO3MOKHBIX
IJ100aJIbHBIX MTOCIIEICTBUH.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesymbrare ocBoeHHs mporpaMMmbl 1O (H3WKE Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi y oOyuaromierocs OyayT copMHpOBaHBI METalpeIMETHBbIE Pe3yJbTaThl,
BKJTFOYAOITNE TTO3HABATEIbHBIC YHUBEPCATbHBIC YIeOHbIC EHCTBUS, KOMMYHUKATUBHBIC
YHUBEpCAJIbHBIE YUeOHBIC ICUCTBUS, PETYJISITUBHBIC YHUBEPCATbHBICYUEOHBIC IEHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE AeiiCTBHUSA

ba3oBble Joruyeckue 1eicTBUA:

BBISBIIATH W XapaKTEPU30BaTh CYIICCTBCHHBIC TNPH3HAKKM OOBEKTOB (SBICHUN);
YCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAINN, OCHOBAHHUS

JUTs1 00OOITICHNS 1 CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B pacCMaTpUBAEMBIX (pakTax, JaHHBIX H
HAOTFOACHUSIX, OTHOCSIIMXCS K (PU3HUCCKUM SBJICHUSM;

BBISIBIIATh TIPUYMHHO-CJICICTBEHHBIC CBSI3W TPH H3YyYeHUU (UBUYECKUX SBICHUM U
MPOIIECCOB, J€NaTh BBIBOJLI C WCIIOJB30BAHUEM JEAYKTHUBHBIX W WHIYKTHUBHBIX
YMO3aKIIFOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3AMMOCBS3IX (DU3NYECKUX BEIIMUNH;
CaMOCTOSITEIIbHO BBIOMpATh CIOCO0 perieHus yueOHoU (u3mveckoil 3agaqr(CpaBHEHHE
HECKOJIbKUX BAapHaHTOB pelIeHHs, BBHIOOp Hauboyiee TMOAXOASIIETO C Yy4ETOM
CaMOCTOSITENILHO BBIZICIIEHHBIX KPUTEPHUEB).



ba3oBble ucciieaoBaTeIbCKHe JeiiCTBHA.

MCII0JIb30BaTh BOMPOCHI KAK MCCIIEA0BATEIILCKMH UHCTPYMEHT MO3HAHUS; IPOBOJIUTH I10
CaMOCTOSITENIBHO COCTABJICHHOMY ILUIAHY OIIBIT, HECJIOKHBIN

(bU3UYECKUil SKCIIEPUMEHT, HEOOIbIIIOE UCCIIeIOBaHUE (PU3UUYECKOTO SBJICHUS; OIIEHUBATh
Ha MPUMEHUMOCTH 1 JOCTOBEPHOCTh HH(POPMAITHIO, TIOTYUYESHHYIO B XOIC

WCCIJIEIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITEeNIbHO (popMyIupoBaTh 0OOOIIEHHUS U BBIBOABI MO pe3yJibTaTaM MPOBEIEHHOTO
HaOIIOECHUS, OIIBITA, UCCIIEJOBAHMS,

IIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIEE pa3BUTHE (PUBMUECKUX IPOIECCOB,a TAKKE
BBIJIBUTATh MPEIOI0KEHHS 00 UX PA3BUTUHU B HOBBIX YCIIOBHUSIX M KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

NPUMEHSATh Pa3IMYHble METO/bl, MHCTPYMEHTbI U 3alpochl MpH IOHUCKE U O0TOOpe
MH(}OpMaAIUU WIH JAHHBIX ¢ YYETOM MPEJI0KEHHON yueOHOU (hU3NUEeCcKOi 3a/1auu;
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh M HMHTEPHPETUPOBATH MH(POPMALUIO PA3TUYHBIX
BUJIOB U ()OPM TPEACTABICHUS;

CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAJbHYIO (GOpMYy NpeJICTaBiICHUs HHPOpMALUU U
WUTIOCTPUPOBATh pElIaeMble 3aJadd HECIOKHBIMU CXEMaMH, JIuarpaMMmamH, WHOU
rpaduKoi U UX KOMOMHAIIUSIMHU.

KomMmyHuKkaTHBHBIC YHHBEpPCAJIbHbIC YU4eOHbIC IeiCTBUA:

B XO0/€ OOCYXJIEeHHMsS Y4yeOHOTO Marepuaia, pe3yJbTaToB J1abopaTOpHBIX padOT u
MIPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOil TEMbl M BBICKA3bIBATh HJIEH,
HAIIEJICHHBIC Ha PEIlIeHUE 33/1a4u U MOAIep KaHne 0J1aroKenaTeIbHOCTH OOIICHMS,
COTOCTaBIIATh CBOM CYXJIEHUS C CYXICHUSIMU JPYTUX YYaCTHUKOB JHAJOra,
oOHapy>KUBaTh Pa3IMINE U CXOJICTBO MO3UITUH;

BBIPa)XKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

nyOJIMYHO  TPENCTaBIsATh  Pe3ydbTaThl  BBIOJHEHHOTO  (DM3MUECKOTO  OMbITa
(3KCcIepUMeHTa, UCCIEA0BaHUS, IPOEKTA).

MOHUMATh U HMCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW U WHIWBHUIYATHHOU paOOTHITIPU
pEIIeHNN KOHKPETHOUW (hU3HUeCcKoii MpoOIeMBblI;

MPUHUMATh IIEIM COBMECTHOM JEATEIbHOCTH, OPTaHU30BBIBATH JIEUCTBHS MO €&
JTOCTHKCHHIO: PACIPENeIsITh POJH, OOCYKIaTh MPOIECCHl M PE3yNbTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

BBHITIOJHATH CBOIO 4acTh pPAaOOTHI, JOCTUTAsl KAa4eCTBEHHOTO pe3ysibTara IO CBOEMY
HaIIPaBJICHUIO U KOOPJIUHUPYS CBOM JICUCTBHS C IPYTUMHU WICHAMHA KOMAaH]IbI;

OILICHMBATh Ka4eCTBO CBOETO BKJa/a B OOIIMI MPOAYKT MO KPUTEPHSIM, CAMOCTOSTEIIHHO
c(hOpMYTUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.



PeryisiTuBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE NeliCTBUS

Camoopranusanus:

BBISIBIISITh MPOOJIEMBl B KU3HEHHBIX W YYEOHBIX CUTyalUsX, TPEOYIOIUX MJis
pereHus GU3NIeCKUX 3HAHUH;

OPUEHTHUPOBATLCA B PA3JIMYHBIX TMOAXOJAX MPUHATUS pelIeHUN (MHIWBUIYAIbHOE,
MIPUHATHE PELICHUSI B TPYIIIE, IPUHATHE PEIICHUN Tpynoi);

CaMOCTOSTENIbHO COCTaBJISATh aJNTOPUTM pelieHus (PU3MYEcCKON 3ajaud WM IUJIaHa
UCCIIEIOBaHUS C YYETOM HMEIOIIMXCA PECYypcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpejiaraéMble BapUaHThI PEIICHUI;

nenaTh BEIOOp ¥ OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIN HHTEJUICKT:

JlaBaTh JICKBATHYIO OLICHKY CUTYyallMu U IIpeiaraTh IJIaH €€ N3MEHEHUS;

OOBSICHATh MPUYUHBI JOCTHKEHUS (HEIOCTUXKEHUSI) PE3YIbTATOB JIESITEILHOCTH, JaBaTh
OILICHKY MTPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTUBBI B JACSATEIBHOCTH (B TOM YHCIE B XOJ BBINOJHEHUAPUZUUECKOTO
MCCIIEIOBAHUS UM MTPOEKTA) HA OCHOBE HOBBIX OOCTOSITEILCTB, U3MEHUBIIIUXCS CUTYaLIHUM,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIUX TPYTHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSM.

CTaBUTh ce0s Ha MECTO JApPYroro 4YejoBeKa B XOJA€ CHopa WM JAWCKYCCHMM Ha
HAYYHYIO TEMY, IOHUMAaTh MOTUBbBI, HAMEPEHHUS U JIOTUKY APYroro.

MpU3HaBaTh CBOE TMPaBO HA OMIMOKY Mpu peleHur (U3MYECKUX 3ajady WId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE K€ MPABO APYIrOTO.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenust B 7 Kjaacce npeaMeTHbIE pe3ybTaThl HA 6a30BOM YPOBHE JOJIKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH Y 00YJAIONTUXCSI YMEHUI:

UCIIOJIb30BaTh  TMOHATHSA: (PU3NYECKHME ¢ XUMHYECKHE SBJICHUSA, HaOJIIOJCHUE,
AKCIIEPUMEHT, MOJIEb, THUIOTE3a, €JIMHULIBI (PU3NYECKHX BEIMYMH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHHS BelecTBa (TBEpAOE, JKUIKOE, ra3z000pa3HOE), MEXaHUUYECKOe
IBIDKEHUE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MPSIMOJIMHEHHOE),  TpaeKTopus,
paBHoAeicTBytomas cui, naepopmauusa (ympyras, IUlacTHYecKasi), HEBECOMOCTD,
COOOILAIOIIUECS COCY/IbI;

paznuyath sBiaeHUs (muddys3us, TEMIOBOE IBWKEHUE YACTHI] BEIIECTBA, PABHOMEPHOE
JNBUKEHHUE, HEPABHOMEPHOE JBWIKCHUE, WHEPLUs, B3aUMOJECUCTBUE TEIJI, PAaBHOBECHUE
TBEPIBIX TEJ C 3aKPEIUNIEHHOW OCBhIO BPAIECHUS, NEPEaada AaBJICHUS TBEPABIMU TEIIAMMU,
KUAKOCTIMH W Ta3aMH, aTMoc(pepHOe JaBleHWE, IIJIaBaHWE TeJ, NPEeBPAIICHUS
MEXaHUYECKON PHEPrUM) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSIBIICHNE U3YUYCHHBIX (DU3NICCKUX SBICHHUM B OKPYXKAIOIIEM MUPE, B TOM
quciie PU3nYeCcKre IBICHUS B TPUPOJIE: MPUMEPHI IBMKCHHUS C PA3TAIHBIMU



CKOPOCTSIMH B JKHBOW U HEKUBOU MPUPOAE, IEUCTBUE CUIIBI TPEHUSI B IPUPOJAE U TEXHHUKE,
BJIMSIHUE aTMOC()EPHOTO AAaBJICHUS Ha KMBOM OpraHu3M, IJIaBaHUE PbIO, pblYaru B Telle
4eloBeKa, MpPU 3TOM INEPEBOAUTH MPAKTUUYECKYIO 3a7adyy B YyuyeOHYIO, BBLIEIATH
CYIIIECTBEHHBIC CBOMCTBA (TIpU3HAKN) (PU3UIECKUX SIBICHHIM;
OINKCHIBaTh U3YUYEHHBIC CBOMCTBA TEN M (PU3MUECKUE SBICHUS, UCHOJB3YS (PU3NUYECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BpEMs, MyThb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSHKECTH, BEC T€Ja, CHJIa TPEHUS, JlaBlieHHue (TBEPAOIO
Tena, )KUIKOCTH, ra3a), BBITAJKUBAIOIIAs CUJla, MEXaHHYecKas paboTa, MOLIHOCTh, IIEYO
CHJIbI, MOMEHT CHJIbI, KOO (UIIUEHT MOJIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETHUECKAs U
NOTEHIMAIbHAS DHEPIUsl), P ONHUCAHUU IPABUWIBHO TPAKTOBATH (PU3NYECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYUH, UX 0003HAUECHUS U €AMHULIBI (PU3NYECKUX BEITUYMH, HAXOAUTH
(opMyJibl, CBSA3BIBAIOUIME JAHHYIO (PU3MYECKYIO BEIIMYMHY C JPYTUMH BEIUYMHAMU,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTEepHU30BaTh CBOMCTBA Tel, (DU3UUECKUE SIBJICHUS U MPOLECCHI, UCIOJb3Ys paBuiia
CJIOKEHUsI CWJI (BIIOJIb OJTHOM IpsMOi), 3akoH ['yka, 3axoH Ilackais, 3akoH Apxumena,
IIPaBUJIO paBHOBECHUs pbluara (0J0Ka), «30JI0TOE MPaBUIIO» MEXAHUKH, 3aKOHCOXPaHEHUS
MEXaHUYECKON HHEpPruu, MpU 3TOM [aBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aIIMChIBATh €70 MAaTEMAaTUYECKOE BBIPAKECHHUE,
OOBACHATh (PU3HUECKHUE SIBJICHUSA, MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE UB
KOHTEKCTE CUTyauun IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
IPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1-2 JOrMYecKHX IIaroBC
onopoil Ha 1—2 HW3yYEeHHBIX CBOMCTBA (DPU3MUYECKUX SIBJICHUH, (PU3HMUECKUX 3aKOHA WM
3aKOHOMEPHOCTH;
pemath pacy€THble 3amaun B 1-2 [EHCTBUS, WCIMONB3YysSd 3aKOHBI M (HOPMYJIHI,
CBA3BIBAIOLIME (PU3NYECKHE BEIMYMHBL: HA OCHOBE aHaJIM3a YCJIOBHS 33/Ja4d 3alKChIBATh
KpaTKOE yCJIOBUE, MOJCTaBIATh (PU3MUECKHE BEIMYMHBI B (QOPMYJbl U MPOBOIUTH
pacy€Thl, HAXOIUTh CIIPABOYHbIE JaHHBIE, HEOOXOAMMBIE JIJISl PEIICHMS 3a]1a4, OLIEHUBATh
PEATUCTUYHOCTD TOJyYeHHON (PU3NYECKO BETMYHMHBL;
pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEUIUTh IPU MOMOIIM PU3UYECKUXMETO/OB, B
ONMCAHHUH UCCIIEI0BAaHNUs BbIIEISATH IPOBEPSEMOE MPEANOIOKEHHE (TUIIOTE3Y), pa3andaTh
Y UHTEPIIPETUPOBATh MOTYYSHHBIN pe3ysIbTaT, HaXOJUTh OUIMOKHB XOJ€ OMbITa, AeNaTh
BBIBO/JIBI T10 €T0 PE3YJIbTATaM;
MIPOBOAMTDH OMBITHI IO HAOMIOACHUIO (PU3NYECKUX SIBJICHUNA WM (PU3NUECKUXCBOICTB
Ten: GOpPMYIUPOBATH MPOBEPSEMBIE MPEANOI0KEHHS, COOUPATh YCTAHOBKYH3
MPEeJIOAKEHHOT0 000PYA0OBaHNUS, 3alMCHIBATh XOJI ONbITa U (DOPMYJIUPOBATH BHIBOBI;
BBITIOJIHATD MPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MAcChl Tela, 00bEMa, CUJIBI
U TeMIlepaTyphl C MCIOJIb30BAaHUEM aHAJOrOBBIX U HU(POBBIX MPUOOPOB, 3aMUCHIBATH
[OKa3aHus MpUOOPOB C YUETOM 3aJaHHOM a0COJIFOTHOM MOIPEIHOCTH U3MEPEHU;
MPOBOANTD UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PM3NYECKOM BETUYHHBI OT APYTOHl €
UCIOJIb30BAaHUEM MIPSIMBIX U3MEPEHUI (3aBUCUMOCTH ITyTH PABHOMEPHO JIBUKYLIETOCS



Tela OT BPEMEHHU IBM)KEHMS Teja, CUJIbl TPEHUS CKOJBKEHHS OT Beca Teja, KauecTBa
00paOOTKM TOBEPXHOCTEM Ted U HE3aBUCUMOCTH CWJIBl TPEHUS OT IUIOIIAIU
COTIPUKOCHOBEHUS TeJl, CUJIBI YIIPYTOCTH OT YAJIMHEHUS MIPY>KUHBI, BHITATKUBAIOIICH CHUITBI
OT 00BEMA MOrPYKEHHOW YAaCTH TeJla U OT MJIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTU OT
IUIOTHOCTU Te€Ja, OT IIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUM IUTaBaHUS TeJ,
YCIIOBUN paBHOBECHS pbluara W OJOKOB, y4acCTBOBaTh B IUIAHMPOBAHHH Yy4e€OHOTO
UCCIIEIOBaHMsI, COOMPaTh YCTAHOBKY M BBITIOJNHATH U3MEPEHUS, CIEAYs MPEII0KECHHOMY
I1aHy, (UKCHUPOBATH PE3YJIbTATHl MOJYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIUYHMH B
BUJE TPEAJIOKEHHBIX TabmuI u TpaduKoB, JeNaTh BBIBOABI IO pe3yjbTaTaMm
UCCJIeI0BAHNUS;

NPOBOANTh KOCBEHHBIE W3MEpPEHHs] (U3NYECKUX BEIUYUH (IJIOTHOCTH BEIIECTBA
KHUJIKOCTH U TBEPIOTO Tela, CWIa TPEHHs CKOJIbKEHHs, JaBl€HHE BO3AyXa,
BBITAJIKMBAIOIIAsl CUJIA, IEUCTBYIONIAsl HA IOTPYKEHHOE B KUAKOCTH TEJI0, KOAP(HULIUEHT
MOJIE3HOTO JICHCTBHS MPOCTHIX MEXAaHU3MOB), CIEIys MPEIIOKECHHON WHCTPYKIIUH: TIPU
BBINIOJTHEHUM HW3MEPEHMH COOMpaTh SKCIEPUMEHTAIBHYI0 YCTAHOBKY U BBIYUCIATH
3HAYEHUE UCKOMOU BEJIMYMHBI;

coONM0aTh NpaBWiia TEXHUKH OE€30MaCHOCTH IMpu  pabore ¢  J1adOpaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh PUHIUIIBI AEUCTBHSI IPUOOPOB U TEXHUYECKUX YCTPOMUCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIONINECS] COCYbI, OapoMeTp, pblvar, MOABMKHBIN U HETOBUKHBIN
0J10K, HAKJIOHHAS IIOCKOCTh;

XapaKTepU30BaTh NPUHLHUIIBI IEUCTBUS U3YUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPONCTB
C OIOpoil Ha WX omucaHus (B TOM 4YMCIE: MOAUIMITHUKH, YCTPONCTBO BOAOIPOBOJA,
TUIPABIMYECKUNA TMpecc, MaHOMETp, BBICOTOMEp, IMOPIIHEBOM HAcOC, apeoMeTp),
UCIIONIb3Ysl 3HAHMS O CBOMCTBaX (PU3UUYECKHUX SBJICHUM M HEOOXOJMMBbIE (hHU3UYECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAUTH MpUMEPHl  (HAXOAUTh HMHPOPMALMIO O TNPUMEpax) MNPAKTUYECKOro
UCIOJIb30BaHUsl (PU3MYECKUX 3HAaHUM B TOBCEIHEBHOM KHU3HU JUIsl OOEcCHedeHus
O0e3zonmacHOCTH TMpu oOpamieHuu C NOpudopaMM M TEXHUYECKUMH YCTPOWCTBAMH,
COXPAHEHUs 3/10POBbS U COOJIIOICHNS HOPM 3KOJIOTHYECKOTO MOBECHUS B OKPY KAIOLIEH
cpene;

OCYIIECTBJISITH OTOOpP HMCTOYHWKOB WHpopManuu B IHTepHETEe B COOTBETCTBUU C
3aJJaHHBIM TOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUN U MYTEM CpaBHEHUS
pa3IMYHBIX WCTOYHUKOB BBLACIATH WH(POPMAIUIO, KOTOpas SBISETCS MPOTUBOPEUHBON
WA MOKET OBITh HEIOCTOBEPHOI;

UCIOJb30BaTh MPHU BBINOJHEHUHM YUYEOHBIX 33JaHUN HAYYHO-TOMYJISIPHYIO JINTEpATypy
(bu3MYECKOTO COAepIKaHMsI, CIPABOYHBIE MaTepHAIbl, pecypchl ceTullHTEepHEeT, BIAACTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, IpeoOdpa3oBaHus HHGOPMAIIUU U3 OJTHOM 3HAKOBON
CUCTEMBI B JIPYTYIO;

co3/71aBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHbIE M YCTHbIE COOOIEHHS HA OCHOBE 2—3
MCTOYHUKOB UHGOpMaIuu (HU3HUECKOTO COJIEP’KaHus, B TOM YUCIE MyOIUIHO



JieNiaTh KpaTKue COOOIIEHUsI O pe3ybTaTax MPOEKTOB WM YYEOHBIX UCCIIEOBAHUM, IPU
TOM TPaMOTHO WCIIOJIb30BATh HM3YyUYEHHBIM MOHATUHWHBIN ammapar Kypca (QU3UKH,
CONPOBO’K/JIaTh BBICTYIUICHUE MPE3CHTALMEN;

IIPY BBIIIOJIHEHHH Y4Y€OHBIX MPOEKTOB M HUCCIEJAOBAHMI pacnpeleisTh OOS3aHHOCTH B
IPYIIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJa4aMU, CICIUThH 34 BBIIIOJHEHHUEM IUIaHA
JICHCTBUM, aJeKBaTHO OIICHUBATh COOCTBEHHBIA BKJIaJ B JACSITEIBHOCTb TPYIIIIHI,
BBICTPAaNBaTh KOMMYHHUKAaTUBHOE B3aNMOJICHCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIKX.

K xonmy oOyueHnust B 8 kiacce mnpeamMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH Y 00YYAIOIIUXCS] YMEHUI:
UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TETUIOBOE JBUKEHUE ATOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKUE U aMOpdHbIE Tea,
HACBIIICHHBIA U HEHACHIIICHHBIN Nap, BJIAXHOCTh BO3/1yXa, TEMIEpPATypa, BHYTPECHHSA
SHEPrusl, TEIJIOBOW JBUTATEIb, JJIEMEHTAPHBIN AJICKTPUUECKUN 3apsif, JIEKTPUUECKOE
T0JIe, MPOBOJIHUKH U TUAJIEKTPUKHU, IOCTOSIHHBIN JIEKTPUUECKUN TOK, MATHUTHOE TIOJIE;
pasnyath sIBJICHUS (TEIUIOBOE PaCcCIIMPEHUE U CxKaThe, TeIionepeaaya, TemioBoe
paBHOBECHE,  CMA4YMBAHWE, KaNWUISIPHBIE SIBIICHUS, WCHApPEHHUE, KOHJICHCAlHs,
IIJIABJICHUE, KpUCTaJIU3alus (oTBepaEBaHuUE), KUIICHUE, TeIIonepeada
(TemI0MPOBOHOCTh, KOHBEKIIUS, U3IIYyYCHUE), DJICKTPU3AIUS TEJ, B3AUMOACHCTBHE
3aps0B, IEUCTBUS JICKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKAHHWE, B3aUMOJCHCTBUE
MarHuTOB, JCHUCTBHE MAarHUTHOrO MOJS Ha MPOBOAHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHIYKIMSI) TI0 ONUCAHUI0 WX XapaKTepHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBICHUE;
pacro3HaBaTh MPOSBJICHUE U3YUYCHHBIX (PU3HMUECKUX SIBIEHUM B OKPY>KAIOIIEM MUPE, B TOM
yucie (U3NYECKue SIBJICHUS B MPUPOJIC: MOBEPXHOCTHOE HATSHKEHUE U KaNWJUIIPHBIC
SABJICHUS B IPUPOJIE, KPUCTAUIBI B IPUPOAE, U3nyueHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, MHEs, CHEra, JJICKTPUUECKHUE SIBJICHUS B
aTMocdepe, DJIEKTPUYECTBO JKUBBIX OpPraHU3MOB, MAarHUTHOE TM0Je 3eMiH, apend
MOJIIOCOB, POJIb MATHUTHOTO TOJIS JIJISl KU3HU Ha 3emiie, MOJISIPHOE CHUSIHUE, TIPH 3TOM
MEePEBOINTHh TMPAKTUYECKYIO 3a/lady B y4eOHYIO, BBIJICISATh CYIICCTBEHHBIE CBOMCTBA
(mpu3HakK) GUUIECKUX SIBJICHUM;
OMKCHIBATh M3yUYCHHBIE CBOMCTBA TeN U (DU3UYECKUE SIBJICHUS, UCIIONB3YsI (PU3MUECKUE
BEJIMYMHBI (TEMIlepaTypa, BHYTPEHHSI OHHEPrus, KOJWYECTBO TEIUIOThI, YyHAeJIbHAs
TEIUIOEMKOCTh ~ BELIECTBA, VyJAEJbHAs TEIJIOTa IUIABJICHUS, YJeJbHAas  TeIoTa
napooOpa3oBaHusi, yACIbHAs TEIUIOTa CTOPAHHS TOIUIMBA, KOA(MOUIIMEHT TOJIE3HOTO
JNEUCTBUSl TEIJIOBOM MAIMHBI, OTHOCUTEIBHAS BJIAXHOCTh BO3/YyXa, JJIEKTPHUUYECKUI
3aps, CHJIa TOKA, JIEKTPUUYECKOE HAIPSHKEHHUE, COMPOTUBIICHUE MTPOBOJIHUKA, YIEIBHOE
COTIPOTUBJICHUE BEIIECTBa, pPab0Ta U MOIIHOCThH DJEKTPUUYECKOTO TOKA), TPU OMHCAHUU
MPaBUJILHO TPAKTOBATh (PU3MUECKUI CMBICT HCIIOJIL3YEMbIX BEIUYHH, 0003HAUCHUS U
eAVHUIBI  (DU3WYECKUX BEJIMYHMH, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JIAHHYIO
(UBUYECKYI0 BEIWYMHY C JAPYTMMH BEIWYWHAMHU, CTPOUTH TpapUKH HU3YYCHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBICHUS U MPOLIECCHI, UCIOJIb3Ysl OCHOBHBIE
IIOJIOKEHUSI  MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOECHHUS BELIECTBA, MPUHLIMII
CYIEpIO3ULMHU T0JIEH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsiia,3akoH Oma
JUIs ydacTka nemnu, 3akoH Jxoyns—JleHna, 3aKkOH COXpaHEHHs] DHEPTUU,IIPU OTOM
JaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alIMChIBATh €I0 MATEMAaTUYECKOEBBIPAKEHUE;
OOBSCHATH U3NYECKUE TIPOIIECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyaIlHil
[IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIABIATH IPUYUHHO- CIICACTBCHHBIEC CBA3U,
CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX LIAroB ¢ OMOpPOW Ha 1—2M3y4EeHHBIX CBONCTBA
buznuecKux sIBICHUN, GPU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemiate pacy€THble 3aJaud B 2-3 JIEHCTBUS, HCIOJIB3YsS 3aKOHBI M (HOPMYJIbI,
CBsI3bIBAIOIIME (PU3UUECKHE BEJIMUMHBI: HA OCHOBE aHAJIN3a yCJIOBUS 3a/1a4yl 3alHMChIBAaTh
KpaTKO€ yCIOBHUE, BBIBIIATh HEJOCTATOK JAHHBIX JIJIsl pELIECHUs 3aJa4H, BEIOMPATh 3aKOHbI
u Qopmyibl, HEOOXOAMMBIE ISl €€ pelIeHMs, NPOBOAUTH PacyéTbl U CPABHUBATD
MOJIy4YeHHOE 3HaY€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIAHHBIMU;

pacrno3HaBaTh MpoOJIEMbl, KOTOPbIE MOYKHO PEIIUTh IMPU MOMOILIU (PU3NYECKUXMETOOB,
UCIOJIB3Yysl OIIMCAHUE MCCIEN0BAHUsA, BBIIEIATh IPOBEPSIEMOE IPEAIIOJIOKEHHUE,
OLICHUBATH IPABUJIBHOCTH MOPSAIKA IIPOBEACHUS UCCIIEI0BAHNUs,AEIaTh BBIBOIBI,
IIPOBOAMTD ONBITHI 10 HAOIIOJEHUIO (PU3HUECKUX SBICHUM WU PU3NYECKUX CBONCTB Tell
(KanmuJUISIpHBIE SBJICHMS, 3aBUCUMOCTb JABJICHUS BO3AyXa OT €ro 00bE€Ma, TeMIepaTyphl,
CKOpPOCTH TIpoOLieccCa OCTBHIBAHUS M HArpeBaHUs IPU U3JIYYEHUH OT LIBETA H3Iy4YarolIen
(mornomaromiei)  MOBEPXHOCTH, CKOPOCTb  HMCHApEHUsi  BOJBI OT TEMIEPATYPHI
KUIOKOCTH W IUIOIAAM €€ TIOBEPXHOCTH, DJJIEKTpU3alMs TeJl M B3aUMOJCHCTBUE
JNEKTPUYECKUX 3apsA0B, B3aUMOJICHCTBUE IOCTOSHHBIX MArHUTOB, BU3yaJIM3allMs
MAarHATHBIX TOJIEN MOCTOSHHBIX MAarHUTOB, AEHCTBUS MATHUTHOTO IOJIS HA MMPOBOJAHUK C
TOKOM, CBOWMCTBA AJIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOABUTATEINSI TOCTOSTHHOIO TOKA):
(bopMyIupOBaThH MPOBEPSEMBIE IPEATIOTIOKEHHS, COOUPATh YCTAHOBKY U3 IPEIOKEHHOTO
000pyOBaHMsl, OIMCHIBATH XO/1 OMbITA U (POPMYINPOBATHBBIBO/IBI;

BBINIOJIHATD IIPSAMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHOM BIIAXKHOCTH BO31YyXa,
CHWJIBI TOKa, HAaNpsDKEHHUS C MCIOJIb30BAHMEM AaHAJIOTOBBIX MPUOOPOB U AATYUKOB
(bu3MYeCKuX BEIUYUH, CPABHUBATH pPE3YyJbTAaThl H3MEPEHHH C Y4ETOM 3aJaHHOU
a0COIOTHOM TIOTPENTHOCTH;

MPOBOAUThL HCCIICIOBAHUE 3aBUCHMOCTH OJHOM (PU3MUECKON BEJIWYMHBI OT JPYrou ¢
MCIOJIb30BAaHUEM MPSMBIX U3MEPEHUM (3aBUCUMOCTH CONPOTUBIICHUS MPOBOJHUKAOT €0
JUIMHBI, IUIOIIAAW TIONEPEYHOI0 CEYEHUsT W YAEIBbHOIO COIIPOTUBIIEHUS BELIECTBA
IIPOBOJIHUKA, CUJIbI TOKA, UAYLIEr0 4yepe3 MPOBOJHUK, OT HANPSKEHHUS HA IPOBOJHUKE,
UCCJIEIOBAHUE TOCIIEOBATEIBHOTO U MAapalIeIbHOTO COEAMHEHUI MPOBOJIHUKOB):
IJIAaHUPOBATH HCCIEAOBaHUE, COOMPATh YCTAHOBKY M BBINOJIHATh U3MEPEHUS, CIEAys



NPeJIOKEHHOMY ITUTaHy, (PUKCHPOBATh PE3yNbTaThl MOJYyYEHHOW 3aBUCUMOCTU B BUJEC
TabJIML ¥ rpauKOB, 1€JaTh BHIBO/BI 110 PE3yJIbTaTaM UCCIIEOBaHMS;

IPOBOJIUTh KOCBEHHbIE M3MEPEHUs (U3NYECKUX BEIMYMH (yAeTabHas TEIIOEMKOCTh
BEIIECTBA, CONPOTUBIICHUE IMPOBOAHMKA, pabdoTa M MOIIHOCTh 3JIEKTPUUECKOTO TOKA):
IUIAaHUPOBAaTh ~ U3MEPEHMs, CcoOUpaTh HKCHEPUMEHTAJIbHYIO YCTAHOBKY, CJEAys
IPEI0KEHHON UHCTPYKIUH, U BBIYUCIIATh 3HAUEHHUE BEJIMYMHBI,

coOnrofaTh MpaBWia TEXHUKM Oe30macHOCTM Ipu  paboTe ¢ JabOpaTOpHBIM
000py10BaHUEM;

XapaKTEepHU30BaTh MPUHLUIIBI ACHUCTBUS U3yYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB
C OIOPOM Ha MX ONMKCAHMS (B TOM YKCIIE: CUCTEMA OTOIIEHHS JOMOB, TUTPOMETP, TapOBast
TypOuHa, aMIepMmeTp, BOJIBTMET, CUETUHK ANEKTPUYECKOU SHEPIUH,
ANEKTPOOCBETUTENbHBIE TPHUOOPHI, HArpeBaTeNIbHbIE AJIEKTPONPUOOPHl  (MPUMEPHI),
ANEKTPUYECKUE MPEAOXPAHUTENN, BSIEKTPOMArHUT, 3JIEKTPOABUIATENb MOCTOSHHOTO
TOKa), UCIIOJIb3Ysl 3HAHUS O CBOMCTBAaX (PU3MUECKUX SIBJIEHUH U HEOOXOIMMBIE (pU3nYecKre
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M HM3MEPUTENbHbIE MPHOOPHI MO
CXeMaM M CXEMAaTHYHbIM PUCYHKaM (3KUJKOCTHBII TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, JIBUTaTeIb BHYTPEHHEIO CrOPAaHMs, AJIEKTPOCKOI, PEOCTaT), COCTABIATh
CXEMBbI 3JIEKTPUUYECKUX LENEN C OCIEA0BATEIbHBIM U HapalIeIbHBIM COEIUHEHUEM
AJIEMEHTOB, pa3iinyasi yCJIOBHbIE 0003HAUEHUS DJIIEMEHTOB AJIEKTPUUECKUX LIETICH;
NPUBOAUTH MNpUMEPHl  (HAXOAUTh HMHPOPMALMIO O MOPUMEPAX) MPAKTHUYECKOrO
WCIIOJIb30BaHUsl (PU3MYECKMX 3HAHUM B TOBCEIHEBHOW JKM3HU IJs OOecredeHus
0€30IacHOCTH MPHU 00paIIeHNH ¢ TPUOOPAMU U TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHUS
30POBBS U COOJTIOAEHUST HOPM 3KOJIOTMYECKOTO TIOBEIEHUS B OKPYIKAIOILEH Cpere;
OCYUIECTBJISITh TOUCK MH(pOpMalu (HhU3ndeckoro coaepkanus B MHTepHeTe, Ha OCHOBE
MMEIOIINXCS 3HAHUU U MYTEM CPAaBHEHMS JOMOIHUTEIbHBIX UCTOUHUKOB BBIJICIATH
MH(pOpMaIIO, KOTOPas SIBISIETCS TPOTUBOPEUUBON UITU MOKET OBITh HEIOCTOBEPHOM;
MCIOJIb30BaTh NMPHU BBINOJHEHUU YYEOHBIX 33JaHUl HAYYHO-TIOMYJISIPHYIO JUTEPATYPY
(bu3MYEeCcKOro cojepKaHus, CIpaBOYHbIE MaTepualbl, pecypchl ceTuIHTEepHET, BIAJAETh
nmpruémMamMu KOHCIIEKTUPOBAHUS TEKCTA, TpeoOpa3zoBaHus HH(GOPMAIIMHU U3 OJHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBIE MHCbMEHHbIE M KpaTKUE YCTHbIE COOOLIeHus, 00o00mas
MH(DOpPMAIMI0O U3 HECKOJBKUX HMCTOYHHKOB (PU3MYECKOrO COJEpKaHUs, B TOM YHCIIE
MyOJMYHO MPEACTABIATH PE3YAbTaThl MPOSKTHOMN WIIM UCCIIEI0BATENbCKON AESTEILHOCTH,
IpU 3TOM TPAMOTHO HCIIOJIb30BaTh M3YyUECHHBIM MOHATUWHBIN ammapar Kypca (U3UKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTALINEH;

NpU BBITOJHEHUH YYE€OHBIX MPOEKTOB MW MCCIEIOBAaHUM (PU3MUYECKHX MPOLECCOB
pacnpenensiatb O0S3aHHOCTU B TPYINE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/1auaMu,
CJIEUTH 32 BBIIOJIHEHUEM IUIaHA JEMCTBUI U KOPPEKTUPOBATH €r0, a/IEKBATHO OLIEHUBATH
COOCTBEHHBI BKJIAJ B JIE€ATEIbHOCTh TPYIIBI, BBICTpaBaTh KOMMYHHKAaTHBHOE
B3aMMOJICICTBHE, MPOSBIISAA TOTOBHOCTh pa3peniaTb KOH(QIUKTHI.



K xonmy oOyueHnust B 9 kjacce mpeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YJAIOIITUXCSI YMECHUI:

WCIIONB30BaTh TMOHSATHS: CHCTEMa OTCYETa, MarTepualibHash TOYKa, TPaACKTOpHs,
OTHOCHUTEJILHOCTh MEXaHMYECKOTO JBMXKEHUS, nepopmarust (ympyras, IUiIacTHUECKas),
TPEHHUE, LIEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTD M NIEPETPY3KHU, LICHTP TAKECTH,
abCOMIOTHO TBEPJOE TENO, LEHTP TSHKECTH TBEPIOTO Tesla, paBHOBECHE, MEXAHUUYECKUE
Kos1e0aHMs U BOJIHBI, 3BYK, MH(PPa3BYK U YIbTPA3BYK, SJEKTPOMArHUTHBIC BOJHBI, IIKAJIa
AIIEKTPOMATHUTHBIX BOJIH, CBET, OJTM30PYKOCTh U TallbHO30PKOCTh, CIIEKTPHI UCITYCKAHHSN
MOTJIONICHUS, alb(da-, OeTa- U TaMMa-u3TydeHUs, H30TOIIbI, SACpHAs SHEPTCTHKA,;
paznuyaTh SBJICHHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE BH)KCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE IBUKEHUE, CBOOOJHOE MaJCHHE TeJl, PABHOMEPHOE
JIBMYKEHUE TI0 OKPY>KHOCTH, B3aUMOJICHCTBHUE TEJI, PEAKTUBHOE JIBIXKEHHE, KOJIeOaTeIbHOE
JIBIKEHUE (3aTyXarollre W BhIHYXICHHbIC KOJIeOaHMs), PpE30HAHC, BOJHOBOE JIBUXKECHUE,
OTpa)K€HUE 3BYKA, MPIMOJIMHEHMHOE pacpOCTpaHEHUE, OTPAKEHUEN MPEJIOMIICHUE CBETA,
MOJIHOE BHYTPEHHEE OTPaKCHHE CBETA, Pa3JIoKEHUE OEJIOTO CBETaB CIIEKTP U CIOKECHHE
CIEKTPAJIbHBIX  IIBETOB, JHUCIEPCHUs  CBETa, €CTECTBEHHAs  PaJMOAKTUBHOCTb,
BO3HUKHOBEHUE JIMHEHYATOTO CHEKTpa M3IYyYCHUs]) IO OMHCAHUIO HUX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OTBITOB, IGMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUECKUX SIBJICHUM B OKPYKAIOIIEM MUPE(B TOM
yucie (Qu3nyecKkue SBJICHHS B TPUPOJE: NPUIUBBI U OTJIUBBI, JIBIJKCHHE IUIAHET
ConHeyHON CUCTEMBI, PEaKTUBHOE JBUKEHHE YKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB
KUBOTHBIMM, 3€MJICTPSICEHUE, CEHCMHUYECKHWE BOJHBI, I[yHaAaMH, 3XO, I[BEeTa Te,
ONTUYECKHE  SBJIEHUS B  MOpPUpPOJAE, OHOJIOTHYECKOE  JICUCTBHE  BUIUMOTO,
yabTPadUOIETOBOTO U PEHTIEHOBCKOTO U3JIYYEHUN, €CTECTBEHHBIN PalOaKTUBHBIN (OH,
KOCMUYECKHE JIyYd, PAJAHUOAKTUBHOE H3ITYyYEHUE MPUPOJHBIX MHUHEpAJOB, ACHCTBHE
PAAMOAKTUBHBIX HW3JIYYCHUH Ha OpraHu3M 4elioBeKa), MpH O3TOM TEPEBOJUTH
MPaKTUYECKYI0 3aJadyy B Y4e€OHYIO, BBIJCISTH CYIIECTBEHHbIC CBOMCTBA (IPU3HAKH)
(bUBUYECKUX SBICHHUI,

OTMCHIBATh M3YUYCHHBIC CBOMCTBA TeJ U (PU3MUECKUE SIBJICHUS, UCTIONB3YS (PU3UUYECKUE
BEJIMYUHBI (CPEHASI U MTHOBEHHAss CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBUKEHUU,
YCKOpEHHE, epeMENIEHUE, MyTh, YIIIOBask CKOPOCTh, CUJIa TPEHHUSI, CUJla YIPYTOCTH, CUJIa
TSDKECTH, YCKOPEHUE CBOOOJHOTO MaJICHUs, BEC TeJla, UMITYJIbC TeJla, UMITYJbC CHJIBI,
MexaHudeckas paboTa M MOITHOCTh, MOTCHIIMAIbHAS DHEPTHs TeJa, MOTHATOTO Haj
MMOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS DHEPTUsl CXKATOW TMPYKUHBI, KHHETHYECKas
SHEPrusl, MoJIHAsT MEXaHUYeCKas dHEPrus, Mepuoj U 4acToTa KoJeOaHW, JIMHA BOJIHBI,
IPOMKOCTB 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, TOKA3aTEIb MIPEJIOMIICHUS CPEAbI), IPU
OMMCAaHUM TPABUIBLHO TPAKTOBaTh (PUBMUECKUNA CMBICT MCIHOJIB3YEMbIX BEJIWYHWH,
0003HaueHUs W EAUHUIB (PU3MUECKUX BEIIMYWH, HAXOAUTh (HOPMYJIBI, CBSI3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BEJIMYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTHh IPAPUKUA M3YUEHHBIX
3aBUCUMOCTEN (PM3NYECKUX BEITUYHH;



XapaKkTepU30BaTh CBOMCTBA Tel, (U3MUYECKUE SBIICHUS U IMPOLECCHI, HCIONb3ys 3aKOH
COXPAaHEHUsI HPHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI CYNEPIO3UIHUUA CHUII,
NPUHIUIT OTHOCUTENBHOCTH ['anmmies, 3akoHsl HbIOTOHA, 3aKOH COXpaHEHUS] MMITYJIbCa,
3aKOHBI OTPAKEHUS U MPETOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsS0BOT0 U MAaCCOBOTO
YHCeNl MPH SACPHBIX PEAKIHIX, MPH 3TOM JaBaTh CIOBECHYIO ()OPMYIHUPOBKY 3aKOHA U
3aMHAChIBATh €70 MaTEMaTHIECKOE BBIPAKCHHUE;

OOBSCHATH (PU3NYECKUE TIPOIIECCH U CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CUTYyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh MPUYMHHO- CIICJICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE M3 2—3 JIOTUYECKUX IIaroB ¢ OMOpPOW Ha 2—3U3YyYEeHHBIX CBOHCTBA
buznuecKux SIBICHUN, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemarh pacu€THbIe 3a/1a4il (ONMUPAIOIIKECS HA CUCTEMY U3 2—3 ypaBHEHHI), UCHOIb3Ys
3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NYECKUE BEIMUMHBI: HA OCHOBEAHAIM3a YCIOBUS
3aJ1a41 3aIMChIBATh KPATKOE YCIOBHE, BHISBIISTH HEOCTAIONINE UITH U30BITOYHBIC TaHHBIE,
BbIOMpaTh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE I PEIICHUs, MPOBOJIUTH PAaCUYETHl U
OLIEHUBATh PEATUCTUYHOCTD MOJTYYEHHOIO 3HaUeHUS (PU3UYECKONBEITNYUHBL
pacrno3HaBaTh MpoOJIeMbl, KOTOPbIE MOXKHO PELIUTh IPU MOMOLIM (HU3HUYECKUXMETOOB,
UCIIONIb3YSl  ONMCAHUE HCCIENOBaHMS, BBIACIATh IPOBEPSEMOE MPEANOIOKEHUE,
OLICHMBATh TPABUIBHOCTb TIOPSAKA MPOBEICHUS WCCIEAOBAaHUsSA, [€1aTh BBIBOJIBI,
WHTEPIIPETUPOBATH PE3YJIbTATHI HAOIIOIEHUH 1 ONIBITOB;

MPOBOANTD OMBITHI IO HAOMIOIEHUIO (PU3UUECKHUX SABICHUN W (PU3NIECKUX CBONCTB Tell
(u3yueHue BTOporo 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUS SHEPruH, 3aBUCHUMOCTD
nepuoaa KoieOaHui MPYKUHHOTO MasTHHKA OT MAacChl TPy3a W >KECTKOCTHIPYKUHBI U
HE3aBHCUMOCTh OT aMIUTHTYABl MaJlbIX KOJEOAHWN, MPSIMOJMHEHHOE PAacIpOCTpaHEHHE
CBETa, Pa3jioKeHHe OeIoro CBeTa B CHEKTpP, U3yUYE€HUE CBOMCTB U300PaKEHUS B IIIOCKOM
3epKaje U CBOMCTB M300pakeHUs MpeaMeTa B coOuparolied JMH3e, HaOII0JICHUE
CIUIOIIHBIX M JIMHEHYAThIX CIIEKTPOB U3IMYUYCHHS): CAaMOCTOSITETbHOCOOMPATh YCTAaHOBKY
13 M30BITOYHOTO Habopa O00OpYyIOBaHMS, OMHUCHIBATH XOJ OMbITA W €Tr0 PE3YJbTATHI,
(hopMyIHpOBaTh BBIBOJIHI,

NPOBOAUTH MPU HEOOXOAMMOCTH CEpUI0 MPSMBIX H3MEPEHHH, OMNpeNenss CpeaHee
3HaYeHUEe U3MepseMOoil Benu4MHbI ((OKYCHOE pacCTOSHHE COOUpAIoIIel JIMH3bI),
000CHOBBIBaTh BBIOOP cr10c00a M3MEpEeHUsI (M3MEPUTENILHOTO TPUOOpa);

NPOBOAMUTH HCCIIEIOBAaHHE 3aBHUCHUMOCTEH (DU3MUECKHX BEJIWYUH C HCIOJIb30BaHUEM
OPSIMBIX U3MEPEHUH (3aBUCUMOCTb MyTH OT BPEMEHU NMPU PAaBHOYCKOPEHHOM JABMXKEHUU
0e3 HadaJIbHOM CKOPOCTH, MepHroja KojeOaHWH MaTeMaTHYeCKOTOo MasTHUKA OT JITHHBI
HUTH, 3aBUCUMOCTH yTja OTPaK€HHUsS CBETa OT yrja MaJeHUs W yria MPeJOMJICHUS OT
yria TajaeHus): IJIaHUPOBaTh MCCIEIOBAHUE, CAMOCTOATEIBHO COOMpPATh YCTAHOBKY,
(buKCUpPOBaTh PE3yNbTATHl TMOTYYCHHONW 3aBHUCHUMOCTH (PU3NYECKUX BEIWYHMH B BHJIC
Tabnui ¥ rpauKoB, 1eJaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIIECTOBAHMS;



MIPOBOJIUTH KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYHH (CPEIHSS CKOPOCTh U YCKOPEHUE
TeJa MPU PAaBHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHHE CBOOOJHOTO MAJACHUS, KECTKOCTh
OPYXUHBI, KOY(PPUIIMEHT TpPEeHUS CKOJbKEHUS, MEXaHWuecKas paboTa U MOIIHOCTD,
4acToTa U Mepuoj KoJieOaHUl MaTEMaTUYECKOTO U MPYKUHHOIO MasSTHUKOB,ONTUYECKAs
CHJIa COOMpArONIeH JIMH3bI, PaJMOAKTUBHBIA (POH): MJIAHUPOBATH MU3MEPEHHs, COOMpaTh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY M BBINOJHATH HU3MEPEHUS], CIEeAys MPeasiOKEHHOM
WHCTPYKIINH, BEIYUCIIATH 3HAYEHNE BEJIMUMHBI U AHATU3UPOBATH MOTYUYEHHbBIE PE3YJIbTAThI
C YYETOM 3aJIaHHOW MOTPEITHOCTH U3MEPEHHNI;

coONoIaTh NpaBWiia TEXHUKA O€30MacHOCTH TMpu  pabore ¢ J1abOpaTOpHBIM
000py10BaHUEM;

pasnuyaTh OCHOBHBIC TPU3HAKH U3YUYCHHBIX (PU3MUECKUX MOJIENICH: MaTepuaibHas TOUKa,
a0COIOTHO TBEPIIOE TETO, TOUCYHBIM MCTOYHUK CBETA, Jy4, TOHKAs JIMH3A, TUIAaHETapHas
MOJI€JIb aTOMa, HYKJIOHHAsl MOZIEJIb aTOMHOTO SAPa;

XapaKTeprU30BaTh MPUHITUIIBI JEHCTBUS U3YUYCHHBIX NPUOOPOB U TEXHUYECKUX YCTPOIMCTB
C OMOPOM Ha UX OMHUCAHUA (B TOM UHCIIE: CIUIOMETP, TaTYUKH MOJIOKEHHUS, PACCTOSIHUS U
YCKOPEHHMsI, pakeTa, 3XO0JOT, OYKH, MEPUCKOI, (oToarmapaT, ONTHYECKUE CBETOBOJBDI,
CIIEKTPOCKOT, JIO3UMETP, Kamepa BuinbcoHa), HCHONB3ys 3HAHUSIO CBOMCTBax
(bu3MYeCcKuX SABJICHUN U HeOOX0AUMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

HCIIOJIBb30BaTh CXEMbl M CXEMATHYHBIE PUCYHKH HU3YyUYECHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX ~ MPUOOPOB M TEXHOJOTHYECKUX  MPOIECCOB TMPHU  PEIICHUH
Y4EOHO-TIPAKTUYECKUX 3aJlay, ONTHUYECKHE CXEMbI ISl TMOCTPOCHUS H300paKCHUITB
IJIOCKOM 3€pKajie U cCOOMparonieil TMH3e;

MPUBOJAUTH TNpUMEphl  (HAXOAuTh HWHPOPMAIMIO O TPHUMEPAX) MPAKTHIECKOTO
WCIONB30BaHUs (U3NYECKUX 3HAHWW B TOBCEIHEBHOM KWM3HU MJid oOecredeHus
O6e3omacHOCTH TMpu OOpalieHuu C NpudopaMu U TEXHUYECKUMH YCTPOWCTBAMH,
COXpPaHEHUS 370POBbsI U COOJIOJICHHUS] HOPM SKOJIOTMYECKOTO TIOBEJICHUS B OKPY KaroIIei
cpene;

OCYIIECTBJIATh TMOUCK uWHGMopMmanuu (usnyeckoro cojepkanuss B HHTepHere,
CaMOCTOSITeNIbHO  (OPMYJIMPYSl TOUCKOBBIM 3alpoC, HAXOAUTh IYTU OMPEACIICHUS
JIOCTOBEPHOCTH TIOJyYeHHONW WH(OpMAIMM Ha OCHOBE WMEIONIUXCS 3HAHUN W
JIOTIOJIHUTENIbHBIX UCTOYHUKOB;

WCIIOJIb30BaTh MPU BBIMOJHEHUH YYEOHBIX 3aJIaHUN HAYyYHO-TIOMYJISIPHYIO JIMTEPATYpy
(M3UYECKOTO COJEp>KaHUs, CIIPABOYHBIE MaTepUalbl, pecypchl ceTullHTepHET, BIaJAeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBanus HHPOpMAIIMU U3 OJTHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/71aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(POPMAIIUU U3
HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO COJepkKaHUs, MNyOJUYHO TMPEACTaBIAThH
pe3yabTaThl MPOEKTHOW WIIM HCCIIEA0BATENbCKONW NEATEIbHOCTH, MPU 3TOM TPAMOTHO
UCIOJIb30BaTh M3YyUYEHHbIH MOHATUMHBIA amnmapar Hu3y4aeMoro pasjaeina (GU3NKd |
COMPOBOXK/IATh BBICTYIJIEHUE TMpE3eHTalel ¢ y4€TOM OCOOEHHOCTEH ayIuTOpHUH
CBEPCTHHKOB.
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7 KIIACC
Ne  |HanmeHoBaHue KoanuectBo [[Iporpammuoe conepkanne |(OCHOBHBIC BUIBI ACSATEIHHOCTH O0YIAFOIITIXCSI
n/m 4acoB

pa3ze’oB U TEM
y4eOHOTro npeameTa

Pasne

Jg 1. du3uka u ee PoOJIb B IO3HAHUHU OK

pY:Kaionero Mupa

BeJIMUMH. PU3nYecKue
npuoopsl. [lorpemHocts
N3MEPEHUN
MexayHapoaHas cucrema
€ AVHMII

1.1 |®usuka—Hayka 2 ®du3rka — HayKa o mpupojie. |[BhIsIBICHUE pa3nuyuil MeXy GU3NYECKUMHU U
O MIpUpoaE SABneHuss NpUpPOABIL. XUMUYECKUMU TPEBPALLICHUSIMH.
DuU3NYECKUE SIBICHUA: Pacno3HaBanue U kinaccudukanus Gu3nuecKux
MEXaHUYECKUE, TEIJIOBBIE,  [SIBJICHUI: MEXAHUYECKHUX, TEIJIOBBIX,
DIIEKTPUYECKHE, DIIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHUTHbBIE, CBETOBBIE, HaGnronenue u onucanve (GU3NIECKUX SIBICHUN
3BYKOBBIC
1.2 |®usnueckue 2 Pu3nYECKNE BETUYUHBL. OnpeneneHue eHbI JeIEHUS Kb
BEJTUYNHBI 3mepenne GU3ndecKkux M3MEPUTEILHOTO MpUOopa.

M3Mepenre TMHENHBIX pa3MEpPOB TEN U
MPOMEKYTKOB BPEMEHH C YUETOM MOTPEUTHOCTEM.
3mepenne 00bEMa JKUJIKOCTH U TBEPIOTO Tea.
3Mepenue TeMnepaTypsl Py MOMOIIH
PKMIKOCTHOTO TEPMOMETPA U JaTUUKA
TeMIIepaTyphl.

BpInosHEeHne TBOPUYECKUX 3aJaHUH 11O TIOUCKY
crioco00B M3MEPEHHUs HEKOTOPBIX (PU3NIECKUX
XapaKTEPUCTHUK, HAIIPUMEP, PA3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATEHHBIX
00BEKTOB, OOJIBIITUX PACCTOSTHHM, MaJTBIX
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MIPOMEKYTKOB BpeMeHu. O0CcyXIeHHe
npeJuiaraeéMbIxX CrocoboB

1.3. [EcTecTBeHHO- 2 Kak ¢uszuka u npyrue BbiIBI)KEHUE TUIIOTE3, OOBSACHSIONIUX MPOCTHIE

HAy4HbBIA METO]T €CTECTBEHHBIE HAyKU SIBIICHHSI, HAIIPUMED:

MO3HAHUS M3Yy4aroT PUPOTY. — [I0YEMY OCTAHABJIMBAETCS JIBHKYIIIEECS
EcTecTBEHHO-HAYUHbBIN 10 TOPU30HTAIBHON IOBEPXHOCTH TEJO;
METO/1 TO3HAHUS: — IIOYEMY B KapKYyIO MOTOAY B CBETJIION OAEXKIE
HaOJII0ICHUE, TOCTAHOBKA  [MPOXJIaJHEH, ueM B TEMHOM. [Ipennoxenue
Hay4HOI'0 BOIPOCA, CHIO0COOOB NMPOBEPKH TMITOTES.
BBIJIBUKEHUE TUIIOTES, [IpoBeneHue nccaeaoBaHus MO NPOBEPKE KAKOM-
HKCIIEPUMEHT 10 MPOBEPKE  [TMOO TUIOTE3bI.
rUII0TE3, 00bICHEHNE [TocTpoenue npocTedmmx Mojenen Gu3nIecKux
HaO0JII01a€MOT0 SIBJICHHUS. SBJICHUI (B BUJIE pUCYHKOB WJIM CXEM), HAIPUMEP
Onucanue GpU3NUECKUX MaJeHUE MpeaMeTa; MPSMOIMHEINHOE
SIBJICHHI C TOMOILBIO pacnpocTpaHEHUE CBeTa
Moaenen

Toro mo pazaeny 6

Pa3neu 2. [lepBonayajibHbIe CBeJIeHHS 0 CTPOEHUH BelllecTBa

2.1

CtpoeHue BeliecTa

1

Ctpoenue BeliecTna:
aTOMBI U MOJIEKYJIbI, UX
pazmepbl. OMbITHI,
JTOKa3bIBAIOIIUE
JINCKPETHOE CTPOCHUE
BCILICCTBA

HaGnrogeHue v MHTEprpeTanus onbITOB,
CBUACTEIHCTBYIOIKX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHUH BELIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJE.

OneHka pa3MepoB aTOMOB U MOJIEKYJI

C Ucroib30BaHueM (otorpaduii, MOTy4YEHHBIX
Ha aTOMHOM CUJIOBOM MuKpockomne (ACM) —

nmaboparopHas padota 1o teme: «O1eHka
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mramMeTpa aToMa METOJIOM PSIOB
(c ucrionp3oBanueM GoTorpaduii)y.
Onpenenenre pa3MepoB MajbIX Tell

2.2 |JIBmwxeHue u
B3alMOJICHCTBUE
YaCTHII BEIICCTBA

JIBH>KEHUE YaCTHIL
BerecTBa. CBI3b CKOPOCTH
NIBH>KCHUST YaCTULL

C TEMIIEPATYpPOi.
bpoyHOBCKOE JBMKEHUE,
nmudysus.
B3anmogeiicTBHE YacTHII
BEILIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE

HaoOmronenue n o0bsacHeHHE OPOYHOBCKOTO
MBIDKEHUSA U sBIIeHUs qudy3um.

[IpoBeneHne 1 OOBSICHEHHUE OTIBITOB

M0 HAOJIIOACHUIO TETNIOBOTO PACITUPEHUS Ta30B.
[IpoBenenue v 00BICHEHHUE OTBITOB 1O
O0OHapY>KEHUIO CUJT MOJIEKYJISIPHOTO PUTSKEHUS
U OTTAJIKHBAHUS

2.3 |ArperarHsie
COCTOSIHUS BEII[ECTBA

ArperaTHbl€ COCTOSHUS
BEILIECTBA: CTPOCHUE ra30B,
PKHUIKOCTEU U TBEPIBIX
(KpUCTAJLTMYECKUX ) TEN.
B3anMoCBsI3b MEXIY
CBOMCTBAaMH BEIIIECTB

B Pa3HbBIX arperaTHbIX
COCTOSIHUSIX U MX
ATOMHO-MOJIEKYJIIPHBIM
ctpoeHrueM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUM
BO/IbI

Onucanue (¢ UCMOIB30BAHUEM MTPOCTHIX
MOJieJIell) OCHOBHBIX pa3IMuUid B CTPOEHUU I'a30B,
YKUJIKOCTEN U TBEPJIBIX TEIL.

OO0BsIcHEHNE MAJIOH COKUMAEMOCTH KUIKOCTEN U
TBEPJBIX TeJl, OONBIION COKMMAEMOCTH Ia30B.
OObsicHeHuE coXpaHeHHs! POpPMBbI TBEPBIX TEI U
TEKYy4ECTH KUJIKOCTH.

[IpoBeieHNE OMBITOB, IOKA3bIBAIOIIUX, UTO

B TBEPJIOM COCTOSIHUU BOJbI YACTHULIBI HAXOIATCS
B CpEJIHEM Jabllie APYT OT Apyra (MJI0THOCTh
MEHBIIIE), YEM B JKUJIKOM.

Y CTaHOBJICHUE B3aUMOCBSI3U MEXKITY
O0COOEHHOCTSIMU arperaTHbIX COCTOSIHUI BOJIbI U
CYILIECTBOBAHHEM BOJIHBIX OPTraHU3MOB

(MC — Guonorusi, reorpadus)

Htoro no pazaeny
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Pazaen 3. /[Bu:keHne 1 B3aNMO/IeHCTBHE TeJl

3.1 Mexanuueckoe 3 Mexanndeckoe JBmkeHne.  [MccienoBaHue paBHOMEPHOTO IBHKCHHS,
TIBIDKCHUE PaBHOMEpHOE 1 OTIpe/IeNICHUE €TO MPU3HAKOB.
HepaBHOMEpHOE aBrkeHne. [HaOmrofeHne HepaBHOMEPHOTO IBUKEHUS U
Cxkopocts. Cpennsis OTIpe/IeNICHUE €ro OTIINYUI OT PpAaBHOMEPHOTO
CKOpPOCTH MPHU IBU>KEHUS.
HEPAaBHOMEPHOM Omnpenenenre CKOPOCTH PaBHOMEPHOTO
nBwKkeHny. Pacuérmytu m [IBHOKEHHS (IIAPUKA B )KUIKOCTH, MOJENH
BPEMEHH [BIDKCHILS HIIEKTPUYECKOTO aBTOMOOWIISI U T.]1.).
Omnpenenenre cpeHe CKOPOCTH CKOJIbKEHUS
OpyCKka WU IIapyKa 1Mo HaKJIOHHOM TTIOCKOCTH
Pemenue 3aa4 Ha OrpeielIeHue MyTH, CKOPOCTU
1 BPEMEHU PAaBHOMEPHOTO JIBUKEHUS.
AHanmu3 TpaUKOB 3aBUCUMOCTH MIYTH U CKOPOCTH
OT BpEMEHHU
3.2 Nuepuus, macca, 4 Asnenue unepuun. 3akoH  (OOBSICHEHHE W MPOTHO3UPOBAHUE SBJICHUIA,

IIJIOTHOCTB

vHepuuu. Bzanmonencreue
TeJI KaK MpUYrHa
W3MEHECHUS CKOPOCTH
NBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTH TEJIA.
[I10THOCTH BeliecTBa.
CBs3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJIB
enuHALE 00BLEMaA
BEIICCTBA

0OyCIIOBJIEHHBIX MHEpLIMEH, HApUMED, YTO
[IPOUCXOIUT NPYU TOPMOKEHUU WU PE3KOM
MaHEBpE aBTOMOOUIISI, TOUEMY HEBO3MOYKHO
MTHOBEHHO IIPEKPATUTH JBUKEHUE HA BEJIOCUTIEIE
WM CAMOKATe U T. .

[IpoBeneHne U aHanu3 OIBITOB,
IEMOHCTPUPYIOINX U3MEHEHUE CKOPOCTH
NBU>KEHUS TEJa B pE3YyJIbTATE JCUCTBUS HA HETO
IPYTUX TEN.

Pelienue 3a1a4 Ha ONIPEAECIIEHUE MACCHI TEJIA, ET0
00BbEMa U MIIOTHOCTH.
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[IpoBeneHne U aHaIu3 OIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTb U3MEHEHHUS
CKOPOCTH Teja OT €ro MacChl IpH
B3aUMOJECHUCTBUU Tell. M3mepeHne maccel Tenna
Pa3IUYHBIMU CTIOCOOAMH.

Ornpenenenue IIOTHOCTH TeJa B pe3yJIbTaTe
M3MEPEHUSI €T0 MacChl U 00bEMa

3.3

Cuna. Buaper cun

14

Cuita KaK XapakTepUCTUKA
B3aMMO/JICHCTBUS TEI.

Cwuita ynpyrocTu 1 3aKOH
['yka. 3mepeHue cuiibl

C IOMOIIIBIO TUHAMOMETPA.
SIBIIeHME TATOTEHUS U CUJIa
TsokecTd. Cuiia TSKECTH Ha
NIPYTUX TUTaHETaX.

Bec Tena. HeBecomocTs.
Cnoxxenue cuil,
HAaIMpPaBJICHHBIX 110 OJHON
[IPSIMO.
PaBHOAECHCTBYIOIIAS CHIL
Cuina tpenus. Tpenue
CKOJIbYKEHHUSI U TPEHUE
1Mokos1. TpeHue B Mpupoae
U TEXHUKE

M3yueHue B3auMOIeCTBUS KaK PUYUHBI
M3MEHEHUS! CKOPOCTH TeJla WK €ro AeOopMaIIiH.
Onrcanue peaibHbIX CUTYalllui B3aUMOJIEUCTBHUS
TE€JI C MOMOIIBIO MOJIEIEN, B KOTOPBIX BBOJUTCS
MOHSTHE U U300pa’KEHUE CHUIIBI.

3yuenue cuibl ynpyroctu. Mccnenosanne
3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT YJUIMHEHUS
PE3MHOBOIO IIHYpa WIX MPYKUHBI

(c mocTpoeHueM rpaduka).

AHaJIN3 MPAKTUYECKUX CUTYaAllUl, B KOTOPBIX
MPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ynmpyrocTs mMsi4a, KpOCCOBOK, BETOK JIepeBa U
71p.).

AHaJM3 CUTYalMM, CBSI3aHHBIX C SBJICHUEM
TATOTEHUS.

OOBsICHEHNE OPOUTAIBHOTO IBHYKCHUS TIJIaHET

C UCIOJIb30BAaHUEM SIBJICHUS TATOTCHUS U 3aKOHA
WHEPIIUH.

3MepeHre Beca Tena ¢ IOMOUIBI0 JUHAMOMETPA.
ObocHOBaHME ATOTO CIOc00a U3MEPEHUH.
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AHaJIN3 U MOJEITUPOBAHNUE SIBJICHUS] HEBECOMOCTH.
DKCIEPUMEHTAIBHOE TIOJIyYEHHE [TPaBUIa
CJIOXKEHUS CUJI, HAIIPABJICHHBIX BJIOJIb OJTHON
npsaMoil. OnpeeneHne BeITMYUHBI
PABHOJCHUCTBYIOLIEN CHUJL.

M3yueHue CHIIbl TPEHUS CKOJIBKEHHSI U CUJIBI
TPEHUS TTOKOSI.

lccnenoBaHue 3aBUCUMOCTH CHJIbI TPEHHUS

OT CHJIBI IABJICHUS U CBOMCTB TPYILUXCS
[MOBEPXHOCTEN.

AHaJIN3 MPAKTUYECKUX CUTYallUl, B KOTOPBIX
MPOSIBIISIETCS IEUCTBUE CUIIBI TPEHUS,

M CITOJIB3YIOTCSI CIOCOOBI €€ YMEHBIICHUS WX
YBEIMYEHMS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOYKEHHE aBTOMOOMJIS, UCIIOJIb30BAHUE
MOAIIMITHUKOB, MJIaBAHUE BOJIHBIX )KUBOTHBIX
u 11p.). Perenue 3a1au ¢ HCNOJIb30BaHUEM
bopMy1 1715l pacy€Ta CUIIBI TSKECTH, CUITBI
YIPYTOCTH, CUJIbI TPEHHUS

TCIaMH, KHIKOCTIMU

1 ra3aMu

naBiieHus. JlaBneHue rasa.
3aBHCHUMOCTD JaBJICHHUS ra3za
OT 00BEMa,

TEMIIEPaTypHI.

MToro no pasaeny 21

Pa3znen 4. JlaBiienue TBEPABIX TeJl, JKMIAKOCTEH U ra30B

4.1 |JlaBmenue. Ilepemaua 3 JlaBnenue. CriocoObl AHaJIHM3 U 00BSICHEHHE OIBITOB M MPAKTUYSCKUX
JaBJICHUA TBéleLIMI/I YMCHBIICHWA 1 YBCIIUYCHUA CHTyaHHﬁ, B KOTOPBIX MPOSBILICTCA CHIIA

aBIICHUS.

ObocHOBaHME CIOCOOOB YMEHBILICHUS U
YBEITUYCHUS JTaBIICHHS.

l3yueHne 3aBUCUMOCTH JJaBJICHUS ra3a
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[lepenaua naBneHus
TBEPIBIMU TEJIAMU,
PKUJKOCTSIMU U Ta3aMu.
3akoH [Tackans

0T 00BbEMa U TeMIIepaTyphl.

3ydyeHne ocoOeHHOCTEN epeaayun TaBICHHs
TBEPIBIMU TEIIAMH, KUIKOCTSIMHU 1 Ta3aMH.
O0ocHOBaHME Pe3yIbTATOB OMBITOB
0COOCHHOCTSIMU CTPOEHUS BEILIECTBA B TBEPIOM,
PKUJIKOM M Ta3000pa3HOM COCTOSIHUSIX.
DKCIepUMEHTAIFHOE JJ0Ka3aTeIbCTBO 3aKOHA
[lackans.

Pemienue 3a1a4 Ha pacy€T AaBIeHUS TBEPIOTO
Tena

4.2 I[aBJ'IeHI/Ie KUIKOCTHU 3aBHUCHUMOCTh JaBJICHUA I/ICCJIGIIOBaHI/Ie 3aBUCMMOCTHU OaBJICHHUSA KHUIKOCTHU
KUIKOCTHU OT I‘J]y6I/IHI,L OT FJIy6I/IHBI IIOTPYKCHUSA U IINIOTHOCTHU KUJIKOCTH.
[MHeBMaTHYEeCKHe Malyuel.  [HAOI0AeHNEe U 00BICHEHHE THAPOCTaTHIECKOTO
[ MApOCTaTHICCKHIT napajokca Ha OCHOBe 3akoHa Ilackans.
napazokc. CooOmaronecs I/I3yquI/Ie COOOIIAIOIIMXCS COCyIOB.
COCYIBI. FI/II[paBJ'H/ILIeCKI/Ie Perienue 3aga4d Ha pvaéT JaBJICHUA d KUAKOCTH.
MEXaHU3MBI OObsaAcHEHHE IIpUHOUIIA ,HeI;'ICTBHﬂ
T APABIIMYCCKOIO IIPpeCCa, ITIHCBMATHYCCKUX
MalluH.
AHaNM3 U 00BSICHEHUE MPAKTHYECKUX CUTYAIIHH,
IEMOHCTPUPYIOIIUX ITPOSABICHUE JaBICHUS
PKUJIKOCTH Y 3akoHa [lackans, Hanpumep
MPOIIECCOB B OPTaHU3ME MPHU IITyOOKOBOTHOM
HBIPSHUN
4.3 |AtmocdepHoe ATMocdepa 3emiu 1 JKcrepuMeHTaIbHOEe 0OHapyKEeHUE
naBlIcHUE aTMoc(epHOe JaBIICHHE. aTMOC(EpHOTO JTaBJICHUSI.

[ [prunHBI CylIECTBOBAHMS

AHanm3 1 00bSICHEHUE OIBITOB U IMPAaKTHYCCKUX
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BO3IYIIIHON 000JI0UYKU
3emuu. OnsiT Toppuyesm.
M3mepennie atMochepHOro
naBlieHUsl. 3aBUCUMOCTD
aTMOC(EPHOTO TaBJICHUS OT
BBICOTHI HaJl YPOBHEM MOPSI.
[IpubopsI

TU1s1 ©3MEPEHUs
aTMOC(EpHOTO 1aBJICHUS

CUTYyallli, CBI3aHHBIX C ICHCTBUEM
aTMOC(hEpHOro AaBJICHUS.

OOBsicHEHHE CYIIIECTBOBaHUS aTMOC(hephI
Ha 3eMJIe U HEKOTOPBIX IJIAHETaxX WIH €€
OTCYTCTBHUS Ha IPYrux mianerax u Jlyne.
OOBbsicCHEHNE N3MEHEHUS INIOTHOCTH aTMOC(EPBIC
BBICOTOW U 3aBUCUMOCTH aTMOC(EPHOTO
TaBJIEHUS OT BBICOTHI.

Pemenue 3aa4 Ha pacy€T aTMOCPEPHOTO
TaBJICHUS.

3ydueHue ycrpoiicTBa OapoMeTpa-aHepouaa

4.4

JleiicTBHE )XKUIKOCTH U
raza Ha OTPY>KEHHOE B
HHUX TEJIO

JlericTBUE )KUJKOCTH Y ra3a
Ha MOTPy>XKEHHOE B HUX
Ten0. BeITaakuBaromas
(apxumenoBa) cuiia. 3aKoH
Apxumena. [lnaBanue Tem.
BoznyxomnaBanue

DKCIepUMEHTAIbHOE OOHApYKEHUE JIEUCTBUS
PKUJIKOCTH U ra3a Ha MOrpyKEHHOE B HUX TEJO.
OnpeneneHue BoITAIKUBAIOIIEH CUIIBL,
NIEVCTBYIONIEN HA TEJO, MOTPYKEHHOE

B JKUJIKOCTb.

[IpoBenenue u 00CyKIEeHUE ONBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAJIKUBAIOIIEH CUJIbI, ICHCTBYIOIICH HA TEJIOB
YKUJIKOCTH, OT 00BEMA MOTPYKEHHOM

B YKHJIKOCTh YAaCTH T€JIa U OT INIOTHOCTH
PKUJIKOCTH.

[ Iposepxa Hezagucumocmu 8bimanrKusaowel
cuvl, 0elcmayowell Ha mejo 8 HCUOKOCMU,

om maccul meia.

MccnenoBanue 3aBUCUMOCTH BECA TEJIA B BOJIE
0T 00bEMa OTPYKEHHOM B )KUIKOCTh YaCTH Tela.
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Pemenue 3a1a4 Ha IPUMEHEHUE 3aKOHA
Apxumena u yclIOBUs IUIaBaHUS TEJ.
KoHCcTpyHpoBaHue apeoMeTpa Uilu
KOHCTPYUPOBAHUE JIOJKHU U OIIPEACIICHUE €€
[PYy30II0ABEMHOCTHU

WToro no pazaery

21

Pa3znen 5. Pabora u MOIIHOCTD. JHeprust

5.1

PaboTa n MOIIHOCTB

3

Mexannueckas padbora.
MoOITHOCTE

DKCIEpPUMEHTAIBHOE ONPEIEICHUE
MEXaHUUECKOI pabOThI CUJIBI TAXKECTU

[P MMAJCHUN TEJIA U CUJIbI TPEHUS

[pY PABHOMEPHOM IIEPEMELIEHUU TEJIa

10 TOPU30HTAIIBHON ITOBEPXHOCTH.

Pac4y€r MOIIHOCTH, pa3BUBAEMOM IPU MOIBEME
10 JIECTHULIE.

Pemenue 3a7a4 Ha pacy€T MEXaHUYECKOU pabOThI
1 MOIIIHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocThie MEXaHU3MBI:
pbIyar, 0JI0K, HAKJIOHHAs
[JI0CKOCTB. [IpaBuio
PAaBHOBECHS phluara.

[ I[pumeneHue npasuia
PaBHOBECHS phlyara

K 0J10Ky. «3010TO€
rpaBuii0» Mexanuku. KI1/]
MPOCTHIX MEXAHU3MOB.
[IpocThie MEXaHU3MBI

B OBITY U TEXHUKE

OrnpeneneHre BHIMTPHIIIA B CUIIE TTPOCTHIX
MEXaHU3MOB Ha MIPUMEPE pblyara, o IBF’KHOTO U
HETIOABHKHOT'O 0JIOKOB, HAKJIOHHOM IIOCKOCTH.
VccnenoBanue yCiIOBHSI paBHOBECHS pbIyara.
OOHapyXeHue CBOMCTB MPOCTHIX MEXaHU3MOB

B Pa3JIMYHBIX MHCTPYMEHTAX U MPUCIIOCOOJICHUSX,
MCITOJI3YEMBIX B OBITY U TEXHHUKE, 4 TAKKE

B )KMBBIX OpraHU3MaXx.

DKCIEepUMEHTAIBHOE JOKa3aTEILCTBO PABEHCTBA
paboT MpH MPUMEHEHUHU MTPOCTHIX MEXaHU3MOB.
Onpenenenue KII/] HaKTOHHOM TJTIOCKOCTH.
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PemeHure 3a1a4 Ha TPUMEHEHHE MTPABUJIA
paBHOBecHs peruara u Ha pacu€t KI1J]

5.3 |Mexanuueckas 4 MexaHnuecKasi SHEpPrusl. DKCIEpUMEHTAIIBHOE ONPEEICHIUE U3MEHEHHUS
DHEPTHUS Kunernueckas u KMHETUYECKOW U MOTEHIIMAIbHON YJHEPTUH TEJIA
TOTEHIHAIbHAS SHEPTHS. [IPU €0 CKATBIBAHUH 11O HAKIIOHHOM MJIOCKOCTH.
[IpeBpaleHne OHOTO BH/A DopMyIHpOBaHNE HA OCHOBE MccIIe/0BaHNA
MEXAHIIeCKOi YHEPrHH 3aKOHA COXPAaHEHUS MEXaHUYECKON SHEPTUU.
B APYTOit. 3aKOH OOcy:x/1eHne rpaHull IPUMEHUMOCTHU 3aKOHa
COXpaHEHUS SHEPTUHB COXPaHCHUA SHEPIHH.
N — Perenue 3a1a4 ¢ MCIOJIb30BAHUEM 3aKOHA
COXpaHEHUs SHEPTrUU
Hroro o pazgeny 12
Pe3epBHOE Bpemst 3
OBILEE KOJIMYECTBO 68
YACOB IIO ITPOTPAMME
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8 KJIACC
Ne  [HammenoBanue Komuuectso  |[Iporpammuoe conepkanne  (OCHOBHBIE BUBI ACATEILHOCTH O0YYAIOIIUXCS
[/ [pa3zeaoB U TEM JacoB

y4eOHOTro npeaMera

TEOPUU CTPOCHHUS BEIIECTBA.
Macca u pa3mepbl aTOMOB U
MOJIeKYJ1. OTBITHI,
MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUHU.

Moenu TBEPAOTO, KUIKOTO
1 Ta3000pa3HOTO COCTOSIHUIN
BEILIECTBA.
Kpucramnuueckue u
amop(dHbIe Tena.
OOBsiICHEHHE CBOMCTB Ia30B,
PKUIKOCTEU W TBEPIBIX TEII
HA OCHOBE TOJIOKECHUN
MOJIEKYJISIPHO-KMHETUYECKON
Teopur. CMauMBaHue 1
KaIllWJIIIPHBIC SIBJICHUS.
TermioBoe paciimpeHue u
CKaTHE

Pa3nen 1. TenioBble IBJICHUA
1.1 |CrpoeHue u cBOMCTBa 7 OCHOBHBIE NIOJIOKEHUS HaGuroienne v MHTepIpeTaIus OnbIToB,
BELIECTBA MOJIEKYJISIPHO-KUHETUYECKON  |CBUIETENBCTBYIOIUX 00 aTOMHO-MOJIEKYJISIPHOM

CTPOCHHUH BEIIECTBA: OTBITHI C PACTBOPECHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

Perienure 3aa4 1o O1EeHUBAHUIO KOJIMYECTBA
ATOMOB WJIM MOJIEKYJI B €JUHUIIE 00BEMA
BEILIECTBA.

AHanmu3 TeKCTa APEBHUX aTOMHUCTOB (Hampumep,
dbparmenTa nosmel Jlykpenus «O npupoje
BEICi») ¢ M310KEHHEM 000CHOBAaHUM aTOMHOMU
runoTessl (CMbICIIOBOE yTeHue). OlieHKa
yOeIUTETLHOCTH STUX 000CHOBAHUH.
OOBsicHEHNE OPOYHOBCKOT'O IBUKEHUSI, SIBICHUS
b Qy3un 1 pa3nuuuil MeXI1y HUIMH Ha OCHOBE
MIOJIO’KEHUU MOJIEKYJIIPHO-KUHETUYECKON
TEOPUH CTPOCHHUS BEIIECTBA.

OOBsICHEHNE OCHOBHBIX Pa3IMYMi B CTPOSHUN
ra3oB, )KUJIKOCTEH U TBEPIBIX TEI

C UCTIOJIH30BAHUEM TTOJIOKEHUN MOJIEKYIISIPHO-
KMHETHYECKOU TEOPUHU CTPOCHUS BEIIECTRA.
[IpoBeieHre ONBITOB MO BHIPAIIMBAHUIO
KPUCTAJJIOB MOBAPEHHOM COJIM WIIK caxapa.
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[IpoBenieHre U 0OBSICHEHHE OIIBITOB,
JIEMOHCTPUPYIOIINX KaNWJUISPHBIC SIBICHUS U
SIBJICHUC CMAYMBaHMUS.

OO0BsICHEHUE POJTH KaWJUIPHBIX SBJICHUM

17151 IOCTYIUICHUS BOJIbI B OPTaHU3M PaCTCHHUIA.
HaOmronenue, npoeieHUE U 00bSICHEHUE
OITBITOB IO HAOIIOACHHUIO TEIJIOBOI'O
pacIIMpEeHUs ra30B, )KUAKOCTEN U TBEPIBIX TEIL.
OO0BsicHeHHE coXpaHeHHs 00BEMA TBEPIBIX TETI,
TEKYUYECTH KUJIKOCTH (B TOM UYHUCIIC, PA3HUIIBI

B TEKYYECTH JJIsl pa3HBIX KUIKOCTEH ),

TTaBJICHUS ras3a.

[IpoBeneHne ONbITOB, IEMOHCTPUPYIOIINX
3aBHCHMOCTb JIABJICHUS BO3/IyXa OT €ro 00bEMa u
HarpeBaHUs WM OXJIKICHUS, U UX O0BICHCHUE
Ha OCHOBE AaTOMHO-MOJIEKYJISIPHOTO YUYEHHS.
AHaIU3 MPAKTUYECKUX CUTYaAlNH, CBI3aHHBIX

CO CBOMCTBAaMHM I'a30B, JKUJAKOCTEN U TBEPIBIX TEI

1.2

TennoBbIe MPOLIECCHI

21

Temneparypa. CBsi3b
TEMIIEPaTypPbl CO CKOPOCTHIO
TEIJIOBOTO JIBHXKECHHUS
yacTull. BHyTpeHHs1s
sHeprusi. CriocoOs
W3MEHEHUs BHYTPEHHEN
PHEPrUu: Terionepeaaya u
coBepIeHrue padboThl. Bub
TEIJIONEePENauH:

O060CHOBaHWE MPABIIT H3MEPEHUS TEMIIEPATYPHI.
CpaBHEHHE Pa3IMYHBIX CIIOCOO0B U3MEPEHUS U
ITKaJ1 TeMITePaTyPHI.

HaOmronenne u 00bICHEHHE OIBITOB,
TIEMOHCTPUPYIOIINX M3MCHCHHE BHYTPCHHCH
DHEPTHH Tejla B pe3ysIbTaTe TEIUIONEpPEeIaun U
pabOThl BHEITHUX CHII.

HaOmronenne u oOBSICHEHHE OIBITOB,

00CyX/IeHHE MPAKTUYECKUX CUTYaIUH,
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TEIUIONPOBOIHOCTb,
KOHBEKIIUS, U3IIyUCHUE.
Kosn4uecTBO TEIIOTHI.

Y nenbHas TEJI0EMKOCTh
BelecTBa. TermiooOMeH U
TEIJIOBOE PAaBHOBECHE.
YpaBHEHHE TEIJIOBOTO
Oamnanca. [InaBnenue u
OTBEpJCBaHUE
KPUCTALTNYECKUX BEILIECTB.
Y enbHas TemioTa
[JIaBJICHUS.
[TapooOpa3zoBanue u
koHAeHcanus. Mcnapenue.
Kunenue. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCHMOCTb TEMIIEPATYPHI
KUIIEHUS OT aTMOC(epHOTro
TTaBJICHMUS.

BrnaxHocTh BO31yXxa.

DHeprus TOIIuBa.

Y nenpHas TerjaoTa
CrOpaHusl.
[ [puHIUTIBI pAOOTHI

TernoBbix ABurareneit KITJ[
TETIJIOBOTO JBUTATEIIS.
TennoBbie IBUTATENHN U

TIEMOHCTPUPYIOITNX Pa3THIHBIC BUJIBI
TEIJIONEepEaavn: TeTIOTPOBOAHOCTD,
KOHBEKITUIO, N3ITyYCHHE.

VccnenoBanue SBICHHS TEIIIOO0OMEHA

IPU CMEIIUBAHUH XOJIOJHOM U ropsiueii BOJIbI.
HaGnronenue ycTaHOBIIEHUS TEIIIOBOTO
PABHOBECHUSI MKy TOPSIYEH U XOJIOJTHON BOJOH.
Omnpenenenue (M3MepeHre) KOJIMYECTBA TEIJIOTHI,
MOJIYY€HHOTO BOJOU ITPH TEIJIO0OMEHEC
HArpeThIM METAJUTMYECKUM IUITUHIPOM.
OnpeneneHue (U3MEpPEHHE) yACIbHON
TEIJIOEMKOCTH BELIECTBA.

Pemenne 3a1a4, CBSI3aHHBIX C BRIYUCIICHUEM
KOJIMYECTBA TETUIOTHI U TETUIOEMKOCTH

IpU TEIJI000MEHE.

AHaQJIN3 CUTyallui TPAKTUYECKOTO
WCITIOJIb30BAHUS TETUIOBBIX CBOMCTB BEIICCTB U
MaTepHaIOB, HAIIPUMED, B LEIIIX
HEPTrocOePEIKEHUS: TEIIIION3OIAIINA,
HHEprocOeperaromue KPoIIiu,
TEPMOAKKYMYJIATOPBI U T. 1.

HaOmroneHue siBjieHu ucnapeHus u
KOHJICHCAITUH.

VccnenoBanue mpoiiecca uCrapeHust

PAa3INYHBIX )KUIKOCTEM.

OObsicHEeHUE SIBICHUHN UCTIApEHUS U
KOHJICHCAITUU Ha OCHOBE aTOMHO-
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3alIUTa OKPYXKAKOIIEH
Cpelbl.

3aKOH COXpAHEHUS U
MpEeBpaICHNS SHEPTUUB
TEIJIOBBIX MPOIECCAX

MOJICKYJISIPHOTO YUEHUSI.
Habumoienue u 00bsICHeHHE Tpoliecca KUTIeHus,
B TOM YHCJIE 3aBUCUMOCTH TeMIIepaTyphl
KUIICHUS OT JaBJICHMUS.

Onpenenenue (M3MEpPEHUE) OTHOCUTEILHON
BJIQYKHOCTH BO3/1yXa.

Ha6uto1eHue npotiecca riaBieHUs
KPUCTAJUIMYECKOI 0 BEILIECTBA, HAIIPUMED, JIb/1A.
CpaBHEHHE MTPOLIECCOB IIABJICHUS
KPUCTAUIMUECKUX TEJl U pa3MsITrdeHUs]

NP1 HAarpeBaHUU aMOP(HBIX Tell.

Onpenenenue (M3MEPEHUE) yACIbHON TEIIOTHI
TUTaBJICHUS JIbJIA.

OObscHEeHNE SBICHUN MJIaBICHUS U
KPUCTAJUIM3AI[MM HA OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHHSI.

Permenne 3a1a4, CBI3aHHBIX C BEIYUCICHUEM
KOJIMYECTBA TEIJIOTHI B MPOIIECCax
TEIUTONepeIauy MIPH TIJIaBICHUN U
KPUCTAJUIM3AI[UH, UCTIAPEHUH U KOH/ICHCAIIUH.
AHanu3 CUTyalui MPaKTUIECKOro MPUMEHEHUS
SIBJICHHM TUIABJICHUS U KPUCTAJUTH3AIUH,
HanpUMep, MOJIyUYeHHE CBEPXUHUCTHIX
MaTepuasoB, COJIEBas Tpeska u JIp.

AHanu3 paboThl U 00bSICHEHUE PUHIIUITA
NIeICTBUS TETIJIOBOTO ABUTATENS.

Boluncienne KoJauuecTBa TEeIoThl,
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BBIJICIISIFOIIECTOCS IPU CTOPAHUHN PA3IIMYHBIX
BU0B ToruinBa, U KIIJ[ nBurares.
OO0cy>XIeHUE DKOJIOTUUECKUX MTOCTIEICTBUM
VCTIOJIb30BAHUS JBUTATEIEH BHYTPEHHETO
CropaHusl, TETUIOBBIX U THAPOIIECKTPOCTAHIINI

Wtoro no pazaeny

28

Paznen 2. BHGKTPI/I‘ICCKHC H MAarHUTHbBIC SABJICHUA

2.1

DJIEKTPUUYECKHUE
3apsibl.
3apsKEHHBIE TElla U
WX B3aUMOJICHCTBHS

7

DneKTpu3alus Tell.

/[Ba posia 3JIEKTPUUECKUX
3apsia0B. Bzaumoencteue
3apsKEHHBIX TEJL.

3akon Kynona (3aBucHUMOCTb
CHJIBI B3aUMOJIEHUCTBHUSA
3apsIKEHHBIX TEJl

OT BEJIMUYMHBI 3aPsJI0B U
PACCTOSTHUS MEXKTy TEJIaMu).
DIIEKTPUUECKOE TOJIE.
Hanpsx€HHOCTh
PIEKTPUYECKOTO TOJIS.

[ IpuHIMII CyTIeprIO3uLIun
PIICKTPUYECKUX TTOJIEH

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu snekrpudyeckux
3apsiioB. DJIE€MEHTAPHBIN
PIEKTPUYECKUH 3apsil.
Ctpoenue aToma.
[IpoBOHUKM U

HabmroneHue u npoBeIeHHE OIBITOB

10 DJICKTPU3AINH TEJI PU COMMPUKOCHOBEHUH 1
VHYKLHAEH.

HaOmronenne n 00bsICHEHHE B3aUMOICHCTBHS
OJTHOMMEHHO M Pa3HOMMEHHO 3apsKEHHBIX TEll.

OOBsicHEHHE IIpUHIOUIIA ,ZIGfICTBPIiI QJICKTPOCKOIIA.

OO0BsicHEHUE SBJICHUMN SJICKTPU3ALNU TPU
COINPUKOCHOBEHWH TEJI U UHIYKIIUEHC
HCII0JIb30BAHUEM 3HAHUM O HOCUTEIISIX
PIEKTPUYECKUX 3apsiJIOB B BEILIECTBE.
Pacnio3HaBanue u 00bICHEHUE SIBJICHUIH
PJIEKTPU3AIMU B TIOBCECIHEBHOMW KU3HMU.
HaOmroneHne u o0bSICHEHNE ONBITOB,
WJUTIOCTPUPYIOLINX 3aKOH COXPAHEHUS
PIICKTPUYECKOTO 3apsia.

HaOmto1eHue onbITOB 10 MOJISTUPOBAHUIO
CUJIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJISI.
VccnenoBanue 1EMCTBUS IIEKTPUUECKOTO OIS
Ha MPOBOJIHUKH U JUAJIEKTPUKHU
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TTURTIEKTPUKU. 3aKOH

COXPaHCHUA JICKTPUICCKOI'O

3apsia

2.2

[TocTOSIHHBIN
DIIEKTPUYECKUHN TOK

20

DIEKTPUYECKUM TOK.

Y crioBUs CyIIECTBOBAHMS
PIEKTPUYECKOTO TOKA.

M CTOYHMKH TOCTOSIHHOTO
TOKa. /lerncTBust
PIEKTPUYECKOTO TOKA
(TemioBOE, XMMUYECKOE,
MarHuTHOE).
DIIEKTPUYECKHAN TOK B
YKAJIKOCTSIX U ras3ax.
DJIeKTpUYECKas 1IEMb.
Cwuuita Toka. DNEeKTpUYECKOE
HaIpsHKEHHE.
ConpoTtuBneHue
MMPOBOJHUKA. Y AEIBHOE
CONPOTHUBJICHUE BEILIECTBA.
3axkoH Oma 1151 yyacTka
uenu. [locnenoBarenbHoe U
MapasuielIbHOE COEUHEHHE
MPOBOJHUKOB.

PabGoTa 1 MOIITHOCTH
PIEKTPUYECKOTO TOKA.
3akoH J[xoyns—J/IeHna.
DNEeKTPUUECKHUE 1IENHU U

Haburoienue pa3nuyHbIX BUIOB 1EHCTBUS
HIIEKTPUUECKOTO TOKA U OOHAPYKEHUE ITHX
BUJIOB JICCTBUS B IOBCEHEBHOM JKU3HU.
HalGnroneHrie BO3HUKHOBEHUS Ta30BOr0 pa3psiia
U DJIEKTPUYECKOTO TOKA B XKUAKOCTU

COopKa U UCIIBITAHKE DJIEKTPUUECKOH LIeTIH
MOCTOSTHHOT'O TOKA.

3MepeHne CUIIBI TOKa aMIIEPMETPOM.
3MepeHne AIeKTPUYECKOTO HAIPSKEHUS
BOJIbTMETPOM.

[IpoBenenue u 00bICHEHUE ONBITOB,
NEMOHCTPUPYIOLIMX 3aBUCUMOCTD
DIIEKTPUYECKOTO CONPOTUBIICHMS IIPOBOJHUKA
OT €ro JJIMHBI, INTOLIAU ITIONIEPEYHOI0 CEYEHUAN
MaTepuraa.

lccienoBanue 3aBUCUMOCTH CHJIBI TOKA,
IPOTEKAIOLIETO YEPES PESUCTOP,

OT COITPOTUBJIEHUS PE3UCTOPA U HATIPSKEHUS
Ha PE3UCTOpE.

[IpoBepka rmpaBua CIIOKEHUS HANPSKEHUN
IIPU NIOCJIENOBATENILHOM COEIMHEHUN JBYX
PE3UCTOPOB.

[IpoBepka npaBua sl CUJIbI TOKA

[P MApAJIIETBHOM COETMHEHUU PE3UCTOPOB.
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MOTPEOUTENIH
DIIEKTPUYECKOHN SHEPTUU
B ObITY. KOpoTKOE
3aMbIKaHUE

AHaJIN3 CUTYallNi MOCIIEI0BATEIIBHOTO U
MapajuieIbHOTO COEAUHEHUS POBOJHUKOB

B IOMAIIIHUX JICKTPUUECKHUX CETSX.

Pemienue 3a1a4 ¢ uCnoiap30BaHuEM 3akoHa OMa
U hopMyI pacuéTa JIEKTPUYECKOTO
CONIPOTHUBJIEHUS [P MTOCIEA0BATEILHOM U
MapajyIeIbHOM COEUHEHUH MMPOBOIHUKOB.
Onpenenenue padOThI IEKTPUUECKOTO TOKA,
MIPOTEKAIOIIETO YEPE3 PE3UCTOP.

Onpenenenrne MOITHOCTH IEKTPUIECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

MccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Yepe3
JTaMITOYKY OT HaIpsDKEHMs Ha Hell. OnpeneneHue
KII/] narpeBareis.

HccnenoBanue mpeodpa3zoBaHusi SHEPTUUTIPU
MOABEME TPy3a AIEKTPOIBUTATEIIEM.
OObsicHEHUE YCTPOICTBA U MPUHIIAIIA JIEHCTBUS
JTOMAIITHUX AJIEKTPOHATPEBATEIIbHBIX MPHUOOPOB.
OObsicHEeHNE TPUYUH KOPOTKOTO 3aMbIKAHUS U
MIPUHIINIIA ICHCTBUS IUIABKUX MTPEIOXPAHUTEIICH.
Pemenue 3a/1a4 ¢ KCNIOIB30BaHUEM 3aKOHA
Jxoyns—Jlenua

2.3

MarHuTHbIC SIBICHUS

[IocTOsIHHBIE MAarHUTHI.
BzaunmoeiicTBue
MMOCTOSIHHBIX MAarHUTOB.
MarsauTHoe moiJie.
MarauTHoe 110J1e 3eMJIH

MccienoBanne MariuTHOTO B3aMMOISHMCTBUS
MMOCTOSIHHBIX MarHUTOB.

M3ydueHrne MarHuTHOTO TOJISI TIOCTOSHHBIX
MarHuTOB IIPU UX OOBEIMHEHUH U Pa3/ICIICHUH.
MccnenoBaHre MarHUTHOTO B3aMMOICHCTBUS
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1 €ro 3HauCHME IS )KU3HU
Ha 3emuie. OnbIT Dpcrena.
MarauTHoOeE 1oJjie
PIEKTPUYECKOTO TOKA.
[Ipumenenue
PIIEKTPOMAarHuTOB

B TEXHHKE. [[eiicTBre
MarHUTHOTO MOJIS

Ha ITPOBOJIHUK C TOKOM.
DIIEKTPOBUTATEH
MOCTOSIHHOTO TOKA.
HMcnonbp3oBaHue
PIEKTPOJBUTATENECH

B TEXHUUYECKUX YCTPOMCTBAX
Y HAa TPAHCIIOPTE

MMOCTOSIHHBIX MAarHUTOB.
3yueHre MarHuTHOTO TOJISI TOCTOSHHBIX
MarHyuTOB IIPU UX OOBEIMHEHUH U Pa3/ICIICHUH.
[IpoBeaeHnEe ONBITOB IO BU3yaIu3alliK MOJIS
MOCTOSIHHBIX MAarHUTOB.

M3yueHne sBICHUS HAMATHUYMBAHUS BEUIECTBA.
lccinenoBanue IEMCTBUS BJIEKTPUUECKOTO TOKA
Ha MArHUTHYIO CTPETIKY.

[IpoBeneHrE ONBITOB, IEMOHCTPUPYIOIIAX
3aBUCHUMOCTb CUJIbI B3aUMOJCHUCTBUS KaTyIIKU

C TOKOM M MarHuTa OT CUJIbI M HAIPABJICHUS TOKA
B KaTYyIIKE.

AHaIU3 CUTYyallui IPaKTUYECKOTO MPUMEHEHUS
DIICKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBIIIIICHHOCTH, MEAUIIUHE).
M3ydeHue neicTBUSA MarHUTHOTO TOJIS

Ha MIPOBOJHUK C TOKOM.

M3yueHne NENCTBUS SJIECKTPOJABUTATEIIS.
WN3mepenue KIIJ snexTpoaBurareabHOM
YCTaHOBKH.

Pacrno3naBanve u aHaIu3 pa3IMIHbIX
MIPUMEHEHNUM DJIEKTPOABUTATENIEH

(TpaHCcnopT, OBITOBBIC YCTPOMCTBA U JIP.)

2.4

DNEeKTpOMarHuTHas
WHTYKIIAS

OnbiTel @apanes. SABneHue
PIIEKTPOMArHUTHOU
nHaykuuu. [Ipasuio Jlenna.

DIeKTpOoreHepaTop.

OTBITHI 1O HCCICA0OBAaHUIO ABJICHUS
BHCKTPOMaFHHTHOﬁ HMHAYKOWHN: UCCIICA0BAHNC
W3MEHCHUI 3HAUCHMS U HaIIpaBJICHUA

HMHAYKIIMOHHOI'O TOKAa
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Crioco06bI osTyueHust
DIICKTPUUECKOIN SHEPTHH.

DIEKTPOCTAHIINH
Ha BO30OHOBJISIEMBIX
UCTOYHHKAX SHCPTUN
HToro 1o pazaeny 37
PeszepBHOE BpeMs 3
OBIIEE KOJIMYECTBO 68
YACOB I10 I[TPOTPAMME
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9 KJIACC
Ne  |HammeHnoBaHue Komuuectso  [[IporpammHoe coaepkanue  |(OCHOBHBIC BHJIBI ICATEILHOCTH O0YYaIOIIUXCS
[/ [pa3/ieyioB U TEM JacoB
yaeOHOTro peaMeTa
Pa3znen 1. Mexanundeckue siBJeHUA

11

MexaHn4ueckoe
TIBIOKEHHE U CLIOCOOBI
ero OMUCaHus

10

MexaHndueckoe JBHKCHHE.
MarepranbHas TOUKa.
Cucrema otcuéra.
OTHOCHUTEIBLHOCTD
MEXaHUUYECKOTO JBMIKCHHSI.
PaBHOMEpHOE

HepaBHomepHOe

CpenHsis 1 MTHOBEHHAs
CKOPOCTbH TeJja MpH

Y ckopeHue.
PaBHOYCKOpEHHOE

CB0OOHOC TIAJICHHE.
OngwiTel 'anumes.
PaBHOMEpHOE NBUKEHUE
110 OKPY>KHOCTH.
[Iepuon n yactora
oOpamenus. Jluneiinas u
YTII0Basi CKOPOCTH.

HpHMOHHHGﬁHOG JABHKXCHHC.

[IPSIMOJIMHEUHOE JIBUKECHHUE.

HCPAaBHOMCPHOM JIBH)KCHHU.

[IPSIMOJIMHENHOE JIBUKEHHUE.

AHanmu3 1 00CY>KJeHUE Pa3InYHBIX MPUMEPOB
MEXaHUUYECKOTO JIBUKEHUSI.

OO0cy>XieHuE rpaHull IPUMEHUMOCTH MOJIeNIN
«MaTepualibHas TOUKay.

Onncanue MEXaHUYECKOTO JBUKECHHUS
pa3IMYHBIMU CIIOCOOamMu (ypaBHEHUE, TaOIHUIIA,
rpaduk).

AHQJIN3 KU3HEHHBIX CUTYallMi, B KOTOPBIX
POSIBISIETCS OTHOCUTEIIBHOCTh MEXaHUYECKOTO
IBH>KECHUSL.

HaOmntonenne MEXaHM4eCKOTO ABMKEHUS Telia
OTHOCHUTEIBHO Pa3HbIX TEJI OTCUETA.
CpaBHEHUE IMyTeW U TPACKTOPUN IBHKEHUS
OJIHOTO U TOTO € TeJIa OTHOCUTEILHO Pa3HbIX
TEJI OTCYETA.

AHanu3 Tekcta ['anmuest 00 OTHOCUTEIILHOCTH
NBU>KEHUST; BHINOJTHEHUE 3aJaHUI TIO TEKCTY
(CMBICJIOBOE UTEHUE).

OrnpeneneHre CpeHE CKOPOCTU CKOJIbKEHUS
OpycKa WM JIBIKCHUS IIAPHUKA M0 HAKJIOHHOU
MJI0CKOCTH.

AHaJIN3 1 00CYKJI€HUE CIIOCO00B
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[{eHTpOCTpEMUTENBHOE
YCKOPEHHE

MpUOIMHKEHHOTO OTIPEACIICHUSI MTHOBEHHOM
CKOPOCTH.

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO
NMBYOKCHHS (IITApUKA B KUIKOCTH, MOJICITH
PICKTPUIECKOTO AaBTOMOOWIIS | T. 11.).
OmnpeneneHye mMyTy, MPORACHHOTO 3a JaHHBINA
MTPOMEKYTOK BPEMEHH, i CKOPOCTH TeJla

110 TpaHKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JIBUOKCHHSI OT BPEMCHHU.

OOCy)IeHrne BO3MOXHBIX TIPHHIIUIIOB
NEHCTBUS IPUOOPOB, H3MEPSIOIMINX CKOPOCTh
(CTIUIOMETPORB).

BrIuuciIeHUE ITyTH B CKOPOCTH TIPU
PaBHOYCKOPEHHOM MPSMOJIUHECHHOM ABUKCHUU
Telna.

OrnpeneneHre IpPOUICHHOTO IMTyTH U YCKOPEHHUS
NBIDKEHUS Teja 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOIMHEHHOTO
NBIDKEHUS TeJa OT BPEMCHHU.

IIposepka cunomesvl: eciu

npU PABHOYCKOPEHHOM OBUICEHUU

Oe3 HauaIbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 HeUEMHBIX Yuces, mo
COOMEemcmayuue NPOMeNCYmKy 8pemMeHU
0OUHAKOBYI.
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OrnpeneneHue yCKOpeHus Telia npu
PAaBHOYCKOPEHHOM JIBUKEHUUIIO

HAKJIOHHOM IMJIOCKOCTH.

M3Mepenue nepuoia v 4acToThl OOpalieHus
TeJa M0 OKPYKHOCTH.

OrnpeneneHne CKOpoCTH paBHOMEPHOTO
NBUYKEHUS TEJIA IO OKPYKHOCTH.

Pemenune 3a1a4d Ha onpeneneHue
KMHEMATUYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JIBUKEHUS pa3IMUHbIX BUIOB.
Pacnio3naBanue u npuOIMKEHHOE ONTMCAHNE
[Pa3JIMYHBIX BUJIOB MEXaHUYECKOTO JIBUKEHUS B
MPUPOJIC U TEXHUKE (HAa TpUMEpax CBOOOIHO
[MaJafoIINX TEJI, IBUKCHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U JIp.)

1.2

B3anMoaelicTBue Ten

20

[lepBbiii 3ak0H HproTOHA.
Bropoii 3akoH HrproToHa.
Tpernii 3akoH HproToHa.
[[pyHIMO Cyneprno3uIMU
CHUJL.

Cwuita ynipyroctu. 3akoH
['yka. Cuita TpeHus: cuna
TPEHUSI CKOJIbKEHUS, CHJIa
TPEHUS OKOSI, IPYTHUE BUJIbI
TPEHUS.

Cuna TSKECTH U 3aKOH
BCEMHUPHOT'O TATOTEHUS.

Haobmtonenue u 00CykJI€HUE OTBITOB

C IBIDKCHHUEM TeJjia MTPU YMCHBIICHUH BIIASTHHUSI
MPYTUX TEN, MPENSATCTBYIONUX TBIKCHHUTO.
Ananu3 Tekcrta ['aamiest ¢ onmucaHueM
MBICJICHHOTO SKCIIEPUMCHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHCHUE 33JITaHUH TI0 TEKCTY (CMBICIIOBOE
YTEHUE).

OOCyXIeHne BO3MOYKHOCTH BBITIOJTHEHUS
3aKOHA WHEPIHH B Pa3IMYHBIX CHCTEMax
OTCUETA.

Ha6nronenue u 00CyXIeHIEe MEXaHUIECKUX
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'Y ckopenue cBOOOIHOTO
najieHus. [[Br>keHue miaHneT
Bokpyr Connua. IlepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecoMOCTh U Eperpy3KH.
PaBHOBECHE MaTepUAIIBHON
TOYKU. AOCOTIOTHO TBEPIOE
Tesio. PaBHOBecue TBEPAOTO
TeJIa C 3aKPEIIEHHON OChIO
BpalleHusl. MOMEHT CHIIBL.
LleHTp TspKECTH

SIBJICHUU, TPOUCXOJAIIUX B CHCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JBUKEHUU OTHOCUTEIILHO
KaOuHeTa (PU3UKH.

JlelicTBUS C BEKTOPAaMU CUJI: BBIIIOJIHEHUE
3aJ1aHUM 110 CJIIOKEHHIO U BBIYUTAHUIO
BEKTOPOB.

Ha6uro1eHne 1/uim npoBeieHHUE OTIbITOB,
NEMOHCTPUPYIOLINX 3aBUCUMOCTD YCKOPEHUS
T€Ja OT MPWJIOKEHHON K HEMY CHJIBI 1 MACChI
Tena.

AHanu3 1 00bSICHEHHUE SIBJICHUM

C MCII0JIb30BAHUEM BTOPOIo 3aKkoHa HproTOHA.
Pemenue 3a1a4 ¢ UCIOIb30BaHUEM BTOPOTO
3akoHa HproTOHA M TpaBUIIa CI0KEHUS CUII.
OnpeneneHne )XECTKOCTH IPYKUHBI.

AHanu3 CUTyalHid, B KOTOPBIX HAOJIIOIat0TCS
yrnpyrue aedopmanuu, 1 uX oObsICHEHHE

C MCIIOJIb30BAaHKMEM 3aKOHa ['yka.

Pemienue 3a1a4 ¢ UCMOIB30BaHUEM 3aKOHA
['yka.

HccnenoBanue 3aBUCUMOCTH CUIIBbI TPEHUS

OO0cyX1eHne pe3ynbTaTOB UCCIEIOBAHHUS.
Onpenenenue k03PhuLIMeHTa TPEHUs
CKOJIbKECHHUS.

M3mepeHue Cruiibl TPEHUS MOKOSL.

CKOJIBJKCHHUS OT CUJIBI HOPMAJIBHOI'O JaBJICHU .
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Permenue 3a7a4 ¢ HCNIOIB30BaHUEM (POPMYJIBI
TUTSI CUJTBI TPEHUS CKOJIbKEHUS.

AHanu3 IBMKEHUS Tell TOJIBKO MO/l IEUCTBUEM
CHJIBI TSXKECTH — CBOOOIHOTO TIa/ICHUS.
OObsiCHEHHE HE3aBUCUMOCTH YCKOPEHUS
cBOOOHOTO Ma/ieHus1 OT Macchl Tela.

OrneHKa BEJIMYUHBI CUJIBI TATOTCHHS,
NeicTByIOMEH MeXAy ABYMs TeJlaMu

(71 pa3HBIX Macc).

AHanu3 IBMKCHUSI HEOSCHBIX Tel

[0]1 1€WCTBUEM CHJIbI TATOTEHUS

(c UCTIOTB30BAHUEM JIOTIOTHUTEILHBIX
NCTOYHUKOB UHPOPMALIIH).

Pemenue 3a1au ¢ UCMOJIb30BAHUEM 3aKOHA
BCEMUPHOTO TATOTEHHS U (DOPMYITBI

TS pacy€Ta CHUIIbI TSDKECTH.

AHaJIN3 OPUTHHAIBHOTO TEKCTA,
OTIHMCHIBAIOIIETO MPOSIBICHUS 3aKOHA
BCEMUPHOTO TATOTEHUS; BHITOJIHEHUE 3a/1aHU I
[0 TEKCTY (CMBICJIOBOE YTEHUE).

Ha6mronenue u o0Ccyx1eHIe OMNbITOB

0 U3MEHEHUIO Beca TeJla MPU YCKOPEHHOM
NIBIKEHUU.

AHanu3 yCIOBUH BOSHUKHOBEHUS HEBECOMOCTH
U TIeperpy3Ku.

Pemenue 3aa4 Ha ONpe/IesieHre Beca Tena

B PA3NIUYHBIX YCIOBHSIX.
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AHaIu3 CHI, JEUCTBYIOIIUX HA TEIIO,
MOKOSILIEECS Ha OTOPE.
OrnpeneneHre UeHTpa TAKECTU PA3INYHBIX TEJ

1.3.

3aKOHBI COXpaHEHUS

10

mnynbc Tena. Mi3menenne
MMITYJIbCa. VIMITYJIbC CHJIBI.
3aKOH COXpaHEHUs
MMITyJbca. PeakTuBHOE
NIBH>KCHUE.

Mexanudeckast pabota u
MOIIHOCTh. PaboTa cun
TSYKECTH, YIIPYTOCTH,
TpeHust. CBsI3b SHEPTUU U
paboTsl. [loTeHnmanbHas
HHEPrus Teja, MOJHATOTO
HaJ| TOBEPXHOCTHIO 3€MJIU.
[loTeHIMaIbHAS DHEPTUS
CKATOM NPYKUHBI.
Kunetnueckast sHEprus.
TeopemMa 0 KHHETUYECKOH
SHEPIruu. 3aKOH COXPAaHEHHUS
MEXAHUYECKON SHEPTUU

Habmronenue u 00CyXAeHUE OMBITOB,
NEMOHCTPUPYIOIINX NIEpeaavdy UMITyJIbCca

[PU B3aUMOJICUCTBUU TEN, 3aKOH COXPAHECHHUS
MMITYJIbCA TIPU a0COJIFOTHO YIPYTOM U
HEYIIPYTrOM B3aUMOJEHCTBUU TEN.

AHaQJIN3 CUTYallui B OKPYKAOLIEH KUZHUC
MCII0JIb30BaHUEM 3aKOHA COXPaHEHUS
MMITYJIbCA.

Pacnio3naBaHue SBJICHUS PEAKTUBHOTO
NBU>KEHUS B IIPUPOJIE U TEXHUKE.
[IprMeHeHre 3aKoHa COXPAHEHUsI UMITYJIbca NS
pacu€Ta pe3ynbTaTOB B3aUMOJIEHCTBUS TEJ(HA
puMepax HEynpyroro B3anuMoIeUCTBUS,
YIPYToTro LHEHTPAIIBHOTO B3aUMOJACICTBHUS IBYX
OJIMHAKOBBIX TEJ, OJJHO U3 KOTOPBIX
HETIOJIBUYKHO).

Penienue 3a71a4 ¢ UCMOIb30BaHUEM 3aKOHA
COXpPaHEHUS UMITYJIbCA.

Onpenenenrue paboTbl CUIIbI YIIPYTOCTH

MpU MOJBEME Tpy3a C UCIOJIH30BAaHUEM
HETIOIBI)KHOTO U TIOJBUXKHOTO OJIOKOB.
M3mepeHne MOIHOCTH.

M3MmepeHre NOTEeHIMAIBHON YJHEPTUU YIIPYTO
neopMUPOBAHHOM MPY>KUHBI.
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M3MepeHne KUHETUYECKOW DYHEPTUH TEJIa

M0 IJIMHE TOPMO3HOIO ITYTH.
DKCIEpUMEHTAIbHOE CPABHEHUE U3MEHEHUS
MOTCHIIMAIBHON U KWHETUYECKON YHEPI UM TENa
[PY JBUKEHUH 10 HAKIIOHHOW IJIOCKOCTH.
ODKCIIEpUMEHTAJIbHAS IPOBEPKA 3aKOHA
COXPaHEHHSI MEXAHUYECKON SHEPTUU

Mpy CBOOOHOM TaJICHUU.

[I[pmMeHeHne 3aKOHA COXPaHEHUS
MEXAHUYECKON SHEPTUU ISl pacuéTa

Pemenue 3aJa4 C UCIIOJIb30BAHHNCM 3aKOHaA
COXPAaHCHHUA MEXaHUYECKOU OHCPIUH

MOTCHIIMAIBHOW U KHUHETUYECKON YHEPTUH Tea.

Wtoro no pazaeny

40

Pasznena 2. Mexannueckue K0J1e0aHUA U BOJTHDI
2.1 |Mexannueckue 7 KonebarenrHoe nBmxkenue. |[HaOmromgenwne xonebaHMil Mo JEUCTBUEM CHUII
KoJIe0aHUs OCHOBHBIE XapaKTEPUCTUKU  [TSHKECTU U YIIPYTrOCTH U OOHAPYKECHHE

KOJICOAHU: IEPHUO/I,
4acToTa, aMIUIUTY1A.
MaTteMaTH4eCKuM U
MPY)KUHHBIN MasTHUKH.

[ IpeBpalienue sHepruu
MpH KoJIeOATETHHOM
NBIKEHUU.

3aTyxaronue KojaeoaHus.
BriHyKIeHHBIE KOJICOaHUS.
Pe3onaHc

MOoA00HBIX KOJICOAHHM B OKPYKAIOIIEM MUPE.
AHanu3 KoJieOaHuM Tpy3a Ha HUTU U

Ha npyxuHe. OnpeaeneHue 4acToThl
KOJIeOaHMIT MaTEMaTUYECKOTO B TIPYKUHHOTO
MasITHUKOB.

HaGnronenue u o0bsicHEHNE SIBJICHUS
[pe30HaHca.

HccnenoBanue 3aBUCUMOCTH MIEPHOJIA
KOJIeOaHW TTOABEIIIEHHOTO K HUTHU Tpy3a
OT JJIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MepHoa KoiaeOaHui
rpy3a, MOABEIICHHOTO K JICHTE, OT MacChI Ipy3a.
Habmronenue u o0CyXaeHre ONBITOB,
NMEMOHCTPUPYIOITNX 3aBUCUMOCTH ITEpHUoaa
KOJIeOaHUH MPY>KWHHOTO MAasgTHUKA OT MacChI
rpy3a U KECTKOCTHU TIPYIKUHEI.

[IpuMeHeHre MaTeMaTH4YeCKOro U MPY>KUHHOTO
MAasITHUKOB B Ka4eCTBE MOJEJICH Il OMUCAHUs
KOJICOAHMI B OKPY’KAIOIIIEM MHUPE.

Pemenvie 3amad, CBS3aHHBIX C BBIYUCIICHHEM
WJIH OLIEHKOW 4acTOTHI (TMeproaa) KojiebaHui
Usmepenue yckopeHus c60600H020 nadeHus

2.2

MexaHnyecKue
BOJIHBI. 3BYK

MexaHn4ueCcKHe BOJIHEI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IpoionbHbIe 1
MOIEPEYHbIC BOJIHBI. JjTHa
BOJIHBI U CKOPOCTb €€
[pacupoCTpaHEHHUS.
MexaHnuecKre BOJHBIB
TBEPJIOM TEIIE,
CEHICMHUYECKHE BOJIHEI.
3BYK. ']pOMKOCTB 3ByKa U
BbICOTA TOHA. OTpakeHue
3Byka. MH(ppa3Byk u
YIBTPa3BYK

OOHapyXEHUE U aHAJIN3 BOJHOBBIX SIBJICHUHN
B OKpY>KaloIlleM MHUDE.

Hao0mroienre pactipocTpaHeHHUs TPOI0TbHBIX
Y TIOTIEPEYHBIX BOJIH (HA MOJIEINN) U
0OHapyKCHHE aHAJOTUIHBIX BUIOB BOJIH

B IIpUpo/ie (3BYK, BOJHBI Ha BOJIC).
BrraucieHue JIMHBI BOJHBI H CKOPOCTH
pactpoCTpaHeHUs 3ByKOBBIX BOJIH.
DKCIEPUMEHTAIBLHOE ONPE/ICICHUE TPAHUIL
YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJICOAHU.
HaG:roneHue 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacCTOTHI (B TOM YHCJIC, C HCIIOJIb30BaHUEM
MY3bIKaJTbHBIX HHCTPYMCHTOB).

HaoGmronenne u 00bSICHEHHE SIBIICHUS

AKYCTHUYCCKOI'O pE€30HaHCa.
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AHaTU3 OpUTHHAIEHOTO TEKCTA, TOCBSIIEHHOTO
M CII0JIB30BaHUIO 3ByKa (WU YJIbTPA3BYKa)

B TEXHUKE (9XOJIOKAITUS, YIBTPa3BYK

B MEIIUIIMHE U JIP.); BHITIOJTHEHHUE 3aIaHUi

10 TEKCTY (CMBICIIOBOE UTEHUE)

Wtoro no pazaeny

15

Paznen 3. BHCKTPOMaFHI/ITHOQ MoJI€ H JICKTPOMArHMTHBLIC BOJIHbI

3.1 |[DneKTpOMarHuTHOE 6 DNIEKTPOMArHUTHOE TIOJIE. [TocTpoenue paccykaeHui, 000CHOBBIBAIOIINX
noJie u JJIEKTPOMArHUTHBIC BOJIHBL.  [B3aUMOCBSI3b JIEKTPUYECKOTO U MAarHUTHOTO
DJIEKTPOMAarHUTHBIE ColicTBa OJIEN.

BOJIHBI PIIEKTPOMATrHUTHBIX BOJIH. JKCIIEPUMEHTAIBHOE U3YYCHUE CBOMCTB
[11xaa 3JIEKTPOMArHUTHBIX  [PJICKTPOMArHUTHBIX BOJIH (B TOM YHCIIC C
BOJIH. Mcnonb30BaHue MOMOIIBI0O MOOMIILHOTO Tee(dOHa).
DIIEKTPOMArHUTHBIX BOJTH AHau3 peHTT€HOBCKUX CHUMKOB
TJIs1 COTOBOM CBSI3H. YEJI0BEYECKOr0 OpraHu3mMa.
ONEKTPOMArHuTHas NPUPOAA |AHAJIN3 TEKCTOB, ONMMUCHIBAIONIUX MPOSBICHUS
cBera. CKOpOCTh CBeETA. PIIEKTPOMATHUTHOTO U3JTy4EHHUS B IPUPOIC:
BoJiHOBBIE CBOMCTBA CBETA PKUBBIC OPTaHU3MBI, U3ITy4YEeHHs] HEOSCHBIX Tell
(CMBICJIOBOE UTEHUE).
Pacmo3naBanue u aHAJIU3 Pa3TMIHBIX
MPUMCHCHHH 3JICKTPOMArHUTHBIX BOJTH
B TCXHHKE.
M3y4yeHne BOITHOBBIX CBOMCTB CBETA.
Pemenure 3a1a4 ¢ ucnonb30BaHueM Gopmy ass
CKOPOCTH 3JICKTPOMArHUTHBIX BOJIH, JTJTHHBI
BOJTHBI M YaCTOTHI CBETA
HToro mo pazaeny 6
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Pasnen 4. CBeToBbBIC IBJICHUSA

4.1

3aKOHEBI
pacrpocTpaHeHUs
CcBETA

JIydeBast MOAENb CBETA.
lcTouHuKH CBETA.

[ IpsiMosIMHETHOE
[pacIpoCTpaHEHNE CBETA.
3atmenust ConnHua u JIyHsl.
Otpaxenue csera. [Iimockoe
3epKajo. 3aKOH OTPaKEHUs
CBETa.

[Ipenomienue ceera. 3aK0OH
npesioMieHus ceeta. [lomHoe
BHYTPEHHEE OTPAKCHUE
ceera. Mcnonb3zoBanue
MOJIHOI'O BHYTPEHHETO
OTpaXEHUS B ONITUYECKHUX
CBETOBOJIAX

HaGronenue onsIToB, JIEMOHCTPUPYIOIIHAX
SIBJICHUE TIPSIMOJIMHEHHOTO PacTIpOCTPAHECHUS
cBeTa (BO3HUKHOBEHUE TEHU U MOJTYyTEHN),

U UX UHTEPIIPETALUS C UCIIOIh30BaHUEM
MOHSTHUSI CBETOBOTO JIy4a.

OO0BsICHEHUE U MOJICTTUPOBAHUE COJIHEUHOTO U
JTYHHOT'O 3aTMEHHUM.

VccrenoBanue 3aBUCUMOCTH YIJIa OTPAKEHUS
CBETOBOTO JIy4a OT yrjia NajeHus.

M3yueHune cBOMCTB M300pakeHUS B IJIOCKOM
3epKale.

HaoOmtonenue u 00bsICHEHHE ONBITOB

MO0 TOJIYYCHHUIO N300paKEHU B BOTHYTOM U
BBITYKJIOM 3epkaiax. HaGmroaenue u
00BSCHEHHE ONBITOB IO MPETIOMJICHUIO CBETA
Ha TPAHUIIE PA3JIMYHBIX CPEJl, B TOM YHUCTIE
OMBITOB C TIOJIHBIM BHYTPEHHHUM OTPAXKEHUEM.
VccnenqoBanue 3aBUCUMOCTH yIia
MPEJIOMIICHUS OT yriia NaJeHus CBETOBOTO Jiyda
Ha TPAHUIIE «BO3yX—CTEKIION.
Pacrio3HaBaHue SIBJICHUN OTPAKEHUS U
MPEJIOMIICHHS CBETA B TIOBCEIHEBHOM KU3HMU.
AHaJIN3 U O0BSICHEHUE SIBJICHUSI ONITUYECKOTO
MUpaxa.

Perienue 3a1a4 ¢ HCHOJIb30BAHUEM 3aKOHOB

OTPAXXCHUA U ITPCIIOMIICHHA CBCTA
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4.2 JIMH3BI U ONTHYCCKHUEC Jlunza. Xon nyueit B tun3e.  [[lonmydyeHue n300paxeHuit ¢ TOMOUIBIO
npuGOpHI Onrtuyeckas cucTemMa COOMpAIOIIeH i PacCeHBAOLICH JINH3.
doToanmapara, Mukpockorna  [OTpPEAeICHNHE POKYCHOTO PACCTOSHHS 1
1 Temeckoma. a3 Kak ONTUYECKOU CUJIbI COOMpAIOIIEH JIMH3BI.
OIITHYECKAS CHCTEMA. AHaJIN3 YCTPOWCTBA U IPUHLINIA ICUCTBUS
BIIH30PYKOCTD H HEKOTOPBIX ONTUYECKUX MPUOOPOB:
AITBHO30PKOCTD doToarnmapara, MUKpOCKOTIA, Tenecxona.u
M3ydeHne MoAENH riaa3a Kak ONTHYECKON
CUCTEMbI. AHAJIU3 SIBJICHUHN OJIM30pYKOCTU
U JaTbHO30PKOCTH, IPUHLINIA IEUCTBUA
OYKOB
4.3  |Paznoxenwue 6emoro Paznoxxenue 0enoro cBera Ha6nronenue pasznoskeHus 0ejoro cBeTa

CBETa B CIIEKTP

B crieKTp. OnbITel Hbr0TOHA.
CroxeHune CreKTpaabHbIX
1BeTOB. /lucnepcus ceeta

B CIIEKTD.

HabmroneHne u 00bsICHEHHE ONIBLITOB

10 IMOJTYYCHHIO OEJI0T0 CBETa MPH CIOKEHUN
CBETa Pa3HBIX I[BETOB.

[IpoBenenvie U 0ObSICHEHHUE OTIBITOB

110 BOCIIPHUATHIO I[BETA TIPEIMETOB TIPH UX
HAOJIIOICHUH YePEe3 IIBETOBBIC (PUITBTPHI
(LIBETHBIE OYKH)

Hroro no pasgeny

15

Pa3nen 5. KBanroBble siBJIeHUA

5.1

lcnyckanue n
MOTJIOIIEHNE CBETA
aTOMOM

Omnwitel Pezepdopma u
MJIaHeTapHas MOJIEIb aToMa.
Monens aroma bopa.

lcrryckanue v noraoneHue

OO6cyxxnenue 1enu onbIToB Pesepdopaa
10 UCCJICIOBAHUIO aTOMOB, BBIJIBI)KCHUE
TUTIOTE3 O BO3MOXKHBIX PE3yJIbTaTaX OMBITOB

B 3dBUCHUMOCTH OT IIPCAIIOJIAracMoro CTpoCHHU:A
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cBeTa aTOMOM. KBaHTHI.
JInHenJaThIe CIIEKTPbI

aTOMOB, (DOPMYJTMpPOBaHUE BBHIBOJIOB

U3 PE3YJIbTATOB OMBITOB.

OO6Cy>KaeHne TPOTUBOPEUHIA TITaHETaPHOU
MOJIEJIM aTOMa U OCHOBAHUM JJIS TUTIOTE3bI
bopa o craninoHapHbIX OpOUTAX FJIEKTPOHOB.
HaburoieHue CIToMHbIX U TMHEHYaThIX
CIIEKTPOB U3ITyYECHUS PA3JINYHBIX BEUIECTB.
OObsiCHEHUE TMHEWYATBIX CIIEKTPOB U3TyUCHUS

5.2

CtpoeHue aTOMHOTO
spa

PannoakTuBHOCTH. Allb(da-,
OeTa- ¥ raMMa-u3IIy4deHUsI.
CtpoeHue aToMHOTO Si/Ipa.
HyxionHas moaenb
ATOMHOTO sifipa. M30TOmEI.
PannoakTUBHEBIE
npespauieHus. [lepuon
[0JIypacnajia aTOMHBIX SIJIEp

OO6cyX/1eHre BO3MOKHBIX TUIIOTE3 O MOJIETISX
CTpOEHUS s/pa.

OnpeneneHue cocrasa siep Mo 3aJaHHbIM
MacCOBBIM U 3apsJIOBbIM YUCIIaM U

MO TIOJIOKEHUIO B IEPHONIECKON CHCTEME
HJIEMEHTOB.

AHann3 U3MEHEHHs COCTaBa Aapa U €ero
[OJIOKEHUSI B MEPUOIUYECKON cucTeme

pU 0-pPagOaKTUBHOCTH.

VccnenoBaHne TPEKOB (i-4ACTHI] ITO TOTOBBIM
doTorpadusim.

ObHapy>keHue 1 U3MEepEeHUe paualliOHHOTO
(oHa C MOMOIIBIO TO3UMETPA, OLIEHKA €T
WHTCHCUBHOCTH.

AHanu3 OMOJIOTMYEeCKUX U3MEHEHUH,
MIPOUCXOSIINX MO TEHCTBUEM
PaZIMOaKTUBHBIX U3TYUYCHHI.
Vcrionb30BaHre paiMOAKTUBHBIX H3TyICHUN
B MEIMIINHE
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5.3

S iepHbIe peakuuu

S nepHbie peakunn. 3aKOHbI
COXpaHEHHUS 3apsAI0BOrO U
MacCOBOT'O YHCEN. DHEPTHS
CBSI3U aTOMHBIX sifiep. CBs3b
Macchl U SHEepruu. Peakuun
CUHTE3a U JICJICHUS SIAEP.
Hcrounuku sHeprun ConHia
1 3BE31. flnepHas sHEpreTuka.
JlelicTBUS paguOaKTUBHBIX
V3Ty4YCHUN

Ha KUBbBIE OPraHU3MBI

Pemenune 3a1a4 ¢ UCIIOIB30BAHUEM 3aKOHOB
COXpPAHEHUSI MACCOBBIX U 3apSJIOBBIX UKCEI
Ha OIPEJICIICHUE PE3YJITATOB SIICPHBIX
[PEAKLNI; aHAIN3 BO3MOKHOCTH UJIU
HEBO3MOKHOCTH SJICPHOM pEeaKIvu.

OlLieHKa YHEPTUH CBSI3U SJIEP C UCTIOIB30BAHUEM
dbopmyIibl DUHINITEIHA.

OOCy>KeHne MepCreKTUB UCTIOJIb30BAHUS
YIIPABIISIEMOTO TEPMOSIIEPHOTO CUHTE3A.
OO0cyXIeHUE MPEUMYILECTB U DKOJIOTUYECKUX
Mpo0sieM, CBSI3aHHBIX C SIEPHON IHEPTETUKON

Wtoro no pasaeny

17

[HoBTOPUTEIBLHO-0000 1A NI MOYJIb

[loBTOpEHNE 1
0000111eHHE
coJiepKaHus Kypca
¢busuky 3a 7-9 KIaccel

9

Cucremarnsanus u
000011IeHrE TPEAMETHOTO
COJIEpKaHUs U OIbITA

eI TEIbHOCTH,
MPUOOPETEHHOTO

Mpu U3y4YEeHUH BCEro Kypca
(U3UKA OCHOBHOTO OOIIEro
oOpa3oBaHUs.

[ToaroToBKa K OCHOBHOMY
roCy1apCTBEHHOMY
HK3aMEHY 0 (PU3HKe

11 00y4aroImuxcs,
BBIOPABIINX 3TOT YUEOHBIN
MpeaMET

BrinmosHeHre yueOHBIX 3ajaHNH, TPEOYIOMHIX
NIEMOHCTpAIlUA KOMIIETEHTHOCTEH,
XapaKTepU3YyIOIIUX €CTECTBEHHOHAYYHYIO
rPaMOTHOCTB:
MIPUMEHEHUS TTOJTYYEHHBIX 3HAHUM 115
HAy4YHOT'0 O0OBACHEHUS (PU3UUECKUX
SBJICHUM B OKPY’KAIOILLEW NPUPOJE,
B TIOBCEAHCBHOM KU3HU M BBISBICHUS
(bu3MUEeCKUX OCHOB psifia COBPEMEHHBIX
TCXHOJIOTHM;
— MIPUMEHEHUSI OCBOEHHBIX
PKCTIEPUMEHTAIILHBIX YMEHUM
TSI KCCTIeIOBaHMs (PU3NYECKUX SIBJICHHM,

B TOM HMCJIC JIJIA IPOBCPKU I'MIIOTC3
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Y BBISIBJICHUS] 3aKOHOMEPHOCTEM.

Penienue pacu€THBIX 3a/1a4, B TOM YHUCIIE
[PEIIOJIaraloluX UCI0JIb30BaHUE PU3UUECKUX
MOjieJIell 1 OCHOBAHHBIX Ha COAECpPKaHUU
Pa3TUYHBIX Pa3AeiioB Kypca (pU3nKH.
BrinonHeHue 1 3auTa rpyImnoBbIX UITU
WHIMBUTyaIbHBIX IPOCKTOB, CBA3aHHBIXC
coJiepKaHuEM Kypca (pu3uku

Toro mo pazaery 9
OBLIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
IoypouyHoe mi1aHupoBaHue
Ne Paznen Tema 0P Ces3s ¢ [1B
n/n
1| 7 xnacc ®duznka — Hayka o npupoze. SAsnenus .
IIPUPOJIBI
2 ®duznyeckue IBICHUs )
3 du3nyecKue BEININHBI U UX U3MEPEHNE }
4 Ypok-uccnenosanue "M3mepenue )
TEMIIEPATYPHI IIPU IIOMOILHU KUIKOCTHOTO
TEPMOMETPA U JaTYMKA TEMIIEPATyphI"
5 Metoael HayuyHOro nozHanus. Onucanue bubnuoreka [TOK
(U3MYECKUX SIBJICHUHN C TOMOIIBIO MOJIEeH https://m.edsoo.ru/ff09f72a
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6 VYpok-uccnenosanue "lIpoBepka runoressl: B
JAILHOCTh MOJIETA MIApUKa, TYIICHHOTO
TOPU3OHTAIILHO, TEM OO0JIbIIIE, YeM OOJIbIIIE
BBICOTA ITycKa"
7 Crtpoenue BemniectBa. OnbITh, AoKa3biBatomue | budmmoreka [JOK
https://m.edso0.ru/ff09fe0 1309 Jles
JTUCKPETHOE CTPOCHHE BEIIECTBA ps://m.edsoo.ru e0a poskIHis AM.
Bytneposa, xumuka
8 JIBH>KeHue 4acTHIl BEIIECTBA bubauoreka [IOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccienoBanue «OMBITHI 1O .
HAOJTIOICHUIO TETUIOBOTO PACIIMPECHHUSI Ta30B)
10 ArperaTHble COCTOSTHUS BEIIeCTBA
11 Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI. bubnuoreka [IOK
O06o0menue mo pasaeny «llepBoHavanbHbIC https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIICCTBAY
12 Mexannueckoe nBuxkeHHe. PaBHoMepHOoe 1 bubanoreka HOK
HEpaBHOMEPHOE JIBIKCHHE https://m.edsoo.ru/ff0a05c6
13 CkopocTb. ENUHUIIBI CKOPOCTH bubnmnoreka [JOK 4.10 BecemupHblii
https://m.edsoo.ru/ff0a079c JI€Hb 3AIIUTHI
KHUBOTHBIX
14 Pacuer myTt 1 BpeMeHH IBUKEHUS bubanoreka ITOK 28.10 Jenn
https://m.edsoo.ru/ff0a0ae4 aBTOMOOWIINCTA 1
JIOPOKHUKA
15 Nuepuusa. Macca — Mepa MUHEPTHOCTHU TeN bubnuoreka [TOK 28.10 [lens
https://m.edsoo.ru/ff0a0c10 aBTOMOOWIMCTA 1
JIOPOKHUKA
16 [TnotHOCTH BemecTBa. Pacuer macchl m o0bema | bubamoreka [TOK 31.10
TeJa 10 €ro MJIOTHOCTH https://m.edsoo.ru/ff0a0fee MesxyHnapoaHbIi
JCHb ‘-Iepnoro MOps
17 JlaGopatopHnas pabota «Omnpenenenue

INIOTHOCTHU TBép,I[Ol"O TEIa»
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18 Pemenue 3amgaud no treme "[noTHOCTH bubnmoreka I[IOK 2.11 JleHb poxaeHus
BemecTsa” https://m.edsoo.ru/ff0a123c AHTPOIIOIBCKOrO
M.M., ckynbnropa
19 Cuila KaKk XapakTepUCTHKA B3aUMOICUCTBUS B
ten. Cuna ynpyroctu. 3akon ['yka
20 Jlaboparopuas pabota «3yueHue .
3aBUCUMOCTH PacCTsOKeHUS (aedopMarivim)
MIPYKUHBI OT TIPHIIOKEHHOUW CHITBDY
21 SBnenue TaroreHus. Cuia TSHKECTH
22 CBs13b MEX]ly CHJION TSKECTH M MACCOM Tela. Bbubanoreka [IOK
Bec tena. Pemrenue 3amau mo teme "Cuiia https://m.edsoo.ru/ff0al1778
TsbKecTn"
23 Cuiia TsKeCTH Ha APYTHX IJIaHeTax. Bbubanoreka [IOK
dusndeckue XapaKTePUCTUKH ITIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cun. JluHamomeTp bubanoreka HOK
https://m.edsoo.ru/ff0al8cc
25 Bec Tenma. HeBecoMocTh bubanoreka [IOK 27.12 Jlenn
https://m.edsoo.ru/ff0al778 cracaTens
Poccuiickoi
®denepanuu
26 CrnosxeHue IByX CWJI, HalpaBIeHHBIX 10 ofHOM | bubanoreka [IOK
npsiMmoii. PaBHOIGHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3anau o teme "PaBHOACHCTBYOIIAS
cun"
28 Cuna tpenus u e€ Buasl. Tpenue B npupoae u | bubnumoreka [IOK
TEXHHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopnas pabora «3yuenue bubnuoreka [IOK

3aBUCUMOCTH CUJIbI TPECHUS CKOJIBXKCHUSA OT
CHJIbI IAaBJICHUSA U XapaKTEpa
COIMpHUKACarOIIUXCA HOBerHOCTeI\/II))

https://m.edsoo.ru/ff0alcc8
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30 Pemenue 3amau Ha onpeencHue .
PaBHOJCUCTBYIOIIEH CUJIIbI
31 Pemenue 3agau mo temaMm: «Bec Temay, bubanoreka ITOK 12.12 Teun Measens
«['paduyeckoe nzodpakeHue cui», «CHIb, https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CUIT»
32 KontponbHas paboTa 1mo Temam: )
«MexaHndeckoe ABMKEHHEY, «Macca,
IJIOTHOCTBHY, «Bec Tenay, «I'paduyeckoe
n3o0pakeHue crn, «CUITb»
33 Jasnenne. CriocoObl yMEHBIIICHUS U bubmmoreka I[IOK 4.01 [lensb poxxacHUS
YBEIMYEHHS IABJIECHHs https://m.edsoo.ru/ff0a20a6 Jlyu bpaiins,
(paHIry3cKoro
n3oOpeTarens
penbedHOTO
TOYCYHOTO MIPUPTA
34 JlaBrieHue ra3a. 3aBUCHUMOCTh JIaBJICHUS raza bubmnoreka [IOK
OT 00B€Ma, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBneHus TBEPABIMH TEIAMHU, bubmnoreka [IOK 27.01 denn
KUIKOCTSMM U razamu. 3akoH Ilackans https://m.edsoo.ru/ff0a25b0 poxnenus baxkosa
ILIL., nmucarens
36 JlaBlIeHHE B )KUIKOCTH U T'a3e, BBI3BAHHOE bubnunoteka [IOK
JIEVICTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau o teme «/laBienue B bubnuoteka [JOK
JKUIKOCTH U rasze. 3akoH [lackaisy» https://m.edsoo.ru/ff0a2826
38 Coobmarormumecs: cocysl bubnuoreka [IOK
https://m.edsoo.ru/ff0a2970
39 I'mnpaBnuueckuii npecc bubnuoreka [TOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiHeBo# KUAKOCTHBIA HACOC | _
41 ATtmocdepa 3emiid ¥ TPUYUHBI €€ bubaunoteka [IOK

CYILIECTBOBAHUS

https://m.edsoo.ru/ff0a2b5a
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42 Bec Bo3nyxa. ATMOC(epHOE TaBICHHE bubnmnoreka LHOK
https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocdepHoro aasieHus. OnbIT bubmauoreka [IOK
Toppuuerniu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JABJIICHHS OT bubauoreka [IOK
BBICOTBI HaJl YPOBHEM MODsI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoun. Atmocheproe nasieane | bubauoreka [[OK
Ha Pa3JIMYHBIX BBHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau o reme " ArmocdepHoe B 2.02 [leHb poKIeHUS
nasiexue" Ukanosa B.I1.
47 JleiicTBHE KUAKOCTU U Ta3a Ha morpyxenHoe B | bubnuorexa [IOK
HUX TeJo. ApXUMeIoBa criia https://m.edsoo.ru/ff0a3276
48 JlaboparopHas pabota «Onpenenenue bubauoreka [IOK
BBITAJIKUBAIOIIEH CHJIBI, ICHCTBYIOIICH Ha https://m.edsoo.ru/ff0a33fc
TEeJO, IOTPY>KEHHOE B )KUJIKOCTh
49 JlabopaTopHas paboTa 1o Teme bubanoreka [IOK
«MccrnenoBanue 3aBUCUMOCTH Beca Tella B https://m.edsoo.ru/ff0a3514
BOJIE€ OT 00bEMA MOIPYKEHHOH B KUAKOCTb
YJaCcTH TeIa»
50 IInaBanme Ten bubnuoreka IIOK 19.03 Jlenb Mopsika-
https://m.edsoo.ru/ff0a3a96 TIO/{BOJHUKA
51 JlabopaTtopHas pabota "KoHctpympoBanue )
apeoMeTpa WM KOHCTPYUPOBaHUE JIOAKU U
onpeesieHue €€ Tpy30MoIbEMHOCTH "
52 Pemenwne 3amau mo remam: «[lnaBanue cynoB. | bubnuoreka [IOK 22.03 BeceMupHblit
BoszayxortaBanuey, «JlaBnenue TBepabix e, | https://m.edsoo.ru/ff0a3654 A€Hb BOJHBIX
YKUAJIKOCTEN U Ta30B» pecypcos
53 Kontponbnas padota mo teme «JlaBnenue

TBECPABIX TCII, JKUJIKOCTEH U Ta30B»
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54 Mexannueckas pabora bubanoreka [IOK
https://m.edsoo.ru/ff0a3f82
55 Momnocts. Equauier MomHocTu bubmauoreka [IOK
https://m.edsoo.ru/ff0a3f82
56 Ypoxk-uccienoBanue "Pacuét MOLIHOCTH, B
pa3BUBaEMOM NpPH MOIBEME T10 JIeCTHHIIE"
57 [Ipocteie mexanu3Mebl. Peruar. PaBHoBecue cuil
Ha pbluare
58 Prruaru B TexHuke, ObITY U IPUPO/IE. bubauoreka [IOK 1.04
JlabopatopHnas padota «MccnenoBanue https://m.edsoo.ru/ff0a478e MextyHapoHpIi
YCIIOBUM pAaBHOBECHSI pbI4yara ACHB TITHILL
59 Permtenne 3amay no reme «Y cJIOBUA bubanoreka IIOK 3.04 lens nupka
PaBHOBECHSI phlYara https://m.edsoo.ru/ff0a48a6
60 KoadduumenT moneznoro aecTBUs ) 28.04 BcemupHblit
MexanusMa. JlabopaTtopHas pabota ACHDb OXpaHbI TPy
«3mepenune KII/] HakIOHHOM MIIOCKOCTH»
61 Pemenne 3ama4a no teme "Pabdora, MomiHocts, | buoauoreka IHOK
KIL" https://m.edsoo.ru/ff0a4c48
62 Mexanuueckas sHeprusi. Kuneruueckas u bubanoreka [IOK
MOTEHIIMAIbHAS YHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHCHHSI MEXaHHMUECKOH SHEepPTUn bubmuoreka I1IOK 9.05 Jlens nobean!
https://m.edsoo.ru/ff0a4360
64 VYPOK-3KCTIEpUMEHT I10 TEME )
"DKCIepUMEHTAIBHOE OIPENETICHHE
W3MEHEHUS KHHETUYECKON U MOTEHIIMAIbHOMN
SHEPTHUH MPU CKATHIBAHWUU Tella M0 HAKIOHHOM
IJIOCKOCTH"
65 Kontponbnas padota mo Teme «Pabota u

MOIIHOCTb. DHEPIHsI»
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66 PesepBHblit ypok. Pab6ota ¢ Tekcramu o reme | bubnuoteka [IOK
"MexaHH4ecKoe JBIKeHUE" https://m.edsoo.ru/ff0adee6
67 PesepBubIii ypok. Pabora ¢ Tekcramu mo teme | bubamoreka [TOK 5.05 Jlens Bomonasa
"JlaBieHue TBEPABIX TEJ, )KUAKOCTEH 1 ra3oB" | https://m.edsoo.ru/ff0adffe
68 PesepBHblit ypok. PaboTa ¢ Tekctamu 1o teme |
"Pabora. MomHocTh. DHeprus"
1| 8 kiracc OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO- bubanoreka [IOK 15.09 nenb
KUHETUYECKON TEOPHHU M UX OIBITHBIE https://m.edsoo.ru/ff0a5256 poxnaenust A.M.
ITOJATBEPIKICHMS byrieposa, xumuka
2 Macca u pa3mep aTOMOB U MOJICKYT )
3 Mopaenu TBEPOTO, )KUIKOTO M ra3000pa3Horo | bubamoreka [TOK
COCTOSTHHMI BEIIeCTBa https://m.edsoo.ru/ff0a540e
4 OOBsicHEHHE CBOWCTB TBEPAOTO, KHUIKOTO H }
ra3o000pa3HOro COCTOSHUH BEIIeCTBa Ha
OCHOBE IT0JIOKEHUI MOJIEKYJISIPHO-
KHHETUYECKON Teopuu
5 Kpucrannuueckue 1 aMmop¢HsbIe Tena bubnuoreka [IOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue M KallWJUBSIPHOCTb. bubmnoreka [IOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TenoBoe pacmpeHue u cxaTue bubanoreka [IOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b TeMIiepaTypbl CO )
CKOPOCTBIO TETIOBOTO JABM)KCHUS YaCTHUII
9 Bayrtpennss sueprusi. CiocoObl ”3BMEHEHHS bubnuoteka [IOK
BHYTpPEHHEH SHEepPruu https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun bubanoreka IHIOK

https://m.edsoo.ru/ff0a6412
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11 Ypok-koudepennus "[IpakTuueckoe bubauoreka [IOK
MCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB BemiecTB U | https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B LEJAX dHEprocoepexeHus"
12 KonnuectBo TeruioTel. Y neipHas bubnuoreka IIOK 15.09 nenn
TEII0EMKOCTh https://m.edsoo.ru/ff0a6976 poxaenus A.M.
Bytneposa, xumuka
13 VYpaBHenue TermioBoro 6ananca. Teruooomen | bubnuoreka [IOK
U TEIUIOBOE PABHOBECHUE https://m.edsoo.ru/ff0a7088
14 JlaboparopHnas pabora "HccnenoBanue bubnuoreka [IOK
SIBIICHHSI TEIIOOOMEHA MPH CMEITUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit Boab!"
15 Pacuer xonuuecTBa TEMIOTH, HEOOXOAUMOTO | _
JUISL HarpeBaHUs TeJa U BBIIEISEMOro UM IIPpH
OXJTKICHUHN
16 JlaGoparopHas pabora "OmnpeneneHue bubanoreka HOK
yIIeTbHOM TEIIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeinbHas TEIIoTa bubnuoteka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
18 [InaBnenue u oTBepAeBaHUe KpucTanueckux | bubanorexa [IOK 2.11 [lens poxaeHus
Ten. YaenpHas TeIioTa IJIaBJIeHUs https://m.edsoo.ru/ff0a71d2 AHTpPOIIOIBCKOTO
M.M., ckyasnTopa
19 JlabopaTtopHas pabota "OmnpeneneHue bubnuoreka [IOK
yIEbHOM TEIUIOTHI IJIaBICHUS Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBanue u koHaeHcanus. Mcmapenue | bubauoreka [IOK
https://m.edsoo.ru/ff0a740c
21 Kunenue. Y nenpHas Temiora but6mmorekxa [IOK

napooOpazoBaHMsl U KOHIECHCAIIUH.
3aBUCUMOCTh TEMIIEpaTyphl KUTIEHUS OT
aTMOC(EepHOT0 AaBICHUS

https://m.edsoo.ru/ff0a786¢
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bubmuoreka IHOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1a4 Ha ornpeieseHIe BIAKHOCTH
BO31yXa

24

[IpuHIMIBI pabOTHI TEIJIOBBIX JIBUTATENCH.
[TapoBas TypOuHa. [IBurareias BHyTPCHHETO
CropaHus

25

KIIJI TemoBoro asurareis. TemioBbie
JBUTATENIH U 3alllUTa OKPYKAIOIIEH cpebl

bubmumoreka IHOK
https://m.edsoo.ru/ff0a7c7c

5.12 Jlens Havana
KOHTPHACTYIUICHUS
COBETCKOU apMHHU
MIPOTHUB HEMELKO-
(harmmcTCKUX BOWCK B
6utBe o1 MockBoit

26

3akoH COXPAHCHUA U IPCBPALICHUSA SHCPI'UU B
TCIJIOBBIX ITpoLeccax

22.12 Jlenn
SHEepreTHKa

27

ITonroToBka K KOHTPOJBHON paboOTE MO TeMe
"TeruioBble siBeHUs. VI3MeHeHNe arperaTHbix
COCTOSIHU BeecTsa"

bubmuoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas padota no reme "TemnnoBbie
sBieHMsl. MI3MeHeHne arperaTHbIX COCTOSIHUI
BemecTsa"

bubnuoreka IIOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpusanus Ten. J[Ba poia aIeKTPUYSCKIX
3apsiI0B

30

Ypok-uccnenoBanue "IaeKTpU3aLMS TEI
WHIYKIWEH U IPU CONTPUKOCHOBEHUN"

31

B3aumopaeicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona

Bbubanoreka [HIOK
https://m.edsoo.ru/ff0a87e4

32

Dnektpuyeckoe nojie. HanpspkeHHOCTh
3JEKTpUYecKoro nojs. [Ipuaimn
CYNEPHO3ULINU IEKTPUUECKUX MOJICH

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8ala

66



depepanbHaa paboyas nporpamma |

®dusnka. 7-9 knaccbl (6a3oBbIi

33 Hocurenu snekrpruyeckux 3apsios. ) 8.01 [lenb meTckoro
DneMeHTapHbIH 3apsaa. CTpoeHue aToma KHHO
34 [IpoBOIHMKY U AUBIIEKTPUKHU. 3aKOH bubmauoreka [IOK 11.01 enn
COXpaHEHHs dJIEKTPUIECKOTO 3aps/ia https://m.edsoo.ru/ff0a8ef6 POCCHICKOH IedaTy
35 Pemienue 3a1a4 Ha MpUMEHEHNE CBOMCTB Bbubmanoreka LIOK
JIEKTPUUYECKUX 3aPsII0B https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUYECKUM TOK, YCIOBUS €T0 bubauoreka [IOK
cyiecTBoBanus. MicTounuku snektpudeckoro | https://m.edsoo.ru/ff0a95a4
TOKa
37 JIefcTBUS DIEKTPUUYECKOTO TOKA bubnuoreka [IOK
https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccienoBanue "JleiictBue . 25.01 TaTbssauH
AJIEKTPUYECKOTO TI0JIsl HA TPOBOIHUKHU H AeHb, [ICHb
TUBJIEKTPUKN" POCCHICKOro
CTyACHYCCTBA
39 DNeKTpUUECKUN TOK B MeTalax, uakoctax u | bubanoreka [IOK 27.01 Jlens cusTHs
rasax https://m.edsoo.ru/ff0a9838 6110Ka bl roposia
Jlenunrpana
40 DnexTpuuecKas 1enb 1 €€ COCTaBHbIC YacTH )
41 Cuna Toxka. JlabopartopHas pabota bubnnoreka ITOK
"H3mMepeHune u peryaupoBaHie CHIIbI ToKa" https://m.edsoo.ru/ff0a8bd6
42 DnexTpuueckoe HanpshkeHue. BonbTmerp. bubanoreka [IOK
Jlaboparopnas pabota "M3mepeHue u https://m.edsoo.ru/ff0a9e14
peryJIMpoOBaHuE HANPSHKEHUA'"
43 ConpoTuBieHHE TPOBOAHUKA. Y IEIBHOE bubnuoreka [IOK
COIMPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
44 JlabopaTopHas pabota "3aBUCUMOCTh bubaunoteka [IOK 19.02 enn
ANIEKTPUYECKOTO COMPOTHBIICHUS TpoBoAHMKa | https://m.edsoo.ru/ff0aa738 MOJIOZIOTO
OT €r0 JUIMHBI, TJIOIIA/IA MOIEPEYHOTrO u3o0perarerst

ceueHus u marepuana”
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45 3aBUCHMOCTb CUJIbI TOKA OT HAIPSHKCHHUS. bubauoreka [IOK
3akon Oma 11 yJacTKa Hernu https://m.edsoo.ru/ff0aad4a
46 JlaboparopHas padota "HccnenoBanue bubmauoreka [IOK
3aBUCHMOCTH CHJIBI TOKA, HAYILETO Yepes3 https://m.edsoo.ru/ff0aa04e
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U
HaIpshKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaICIbHOE )
COEIMHEHUS POBOIHUKOB
48 Jlaboparophas padora "[IpoBepka npaBuia bubnuoreka [IOK
CITO’KEHHS HAIIPSLKEHUH TIPH https://m.edsoo.ru/ff0aaa58
MOCTIEIOBATEIIFHOM COCIMHEHHUHN JABYX
pe3uctopon”
49 Jlaboparophas padora "[IpoBepka npaBuia bubnuoreka [IOK
JUTSL CHJIBI TOKA IIPH MapaljieIbHOM https://m.edsoo.ru/ff0aadle
COEITUHEHUH PE3UCTOPOB"
50 Pemrenue 3aau Ha npuMeHnenne 3akoHa Oma bubnuoteka [IOK
JUISL Pa3JIYHOTO COSTUHECHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubmnoreka [IOK 21.03 Jlenn 3eMnu
3akon Jxoynsa-Jlenma https://m.edsoo.ru/ff0ab124
52 JlabopaTtopHas pabora "Onpenenenue padorsl | bubamorexa [IOK
Y MOIIIHOCTH DJIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
53 DJeKTpUYecKue ey U MoTpeOuTeNnu bubmuoreka [JOK 27.03
>JIEKTPUYECKOl sHeprun B 6bITy. KopoTkoe https://m.edsoo.ru/ff0ab660 Mexnynapobiit
3aMbIKaHUE JIeHb TeaTpa
54 [ToaroroBka K KOHTPOILHOM paboTe MO TEME bubnuotexa [JOK

"DnexTpudeckue 3apsaabl. 3apsKEHHBIE Tella U
X B3anMoIeHCTBHA. [locTOSHHBIHN
AIEKTPUYECKUN TOK"

https://m.edsoo.ru/ff0abd2c
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55 KouTponbnas pabora no teme bubauoreka [IOK
"DeKTpUUECKUE 3aps/bl. 3apsKeHHbIe Tena u | https://m.edsoo.ru/ff0abea8
ux B3auMoaercTBusa. I1ocTOSHHBIN
AIEKTPUUYECKUN TOK"
56 ITocTossHHBIC MArHUTHI, MX B3aUMOJICHCTBHC 3.04 Jlens mupka
57 Ypok-uccnenosanue "M3ydenne mnomnei bubauoreka [IOK
MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe noje. MarautHoe noJie 3eMJIH U bubanoreka [IOK
€ro 3HaYCHHE JJIS J)KU3HU Ha 3emite https://m.edsoo.ru/ff0acOba
59 OmnbiT OpcTena. MarHuTHoe 1moJje bubnuoreka [IOK
AIIEKTPHYECKOr0 TOKa MarHMTHOE I10JIe https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
60 [IpumeHeHue IeKTPOMarHuToB B TEXHUKE. bubanoreka HIOK 28.04 BeemupHblii
JlabopatopHas pabora "M3ydeHue neiicTBus https://m.edsoo.ru/ff0ac74a A€Hb OXPaHbl TPy
MarHUTHOTO TI0JISI Ha TPOBOJHUK C TOKOM"
61 DNEeKTPOABUTATEIb MOCTOSIHHOTO TOKA. bubmuotexa [JOK 28.04 BcemupHbIit
Hcnonp3oBaHue 3JEKTPOIBUTATENCH B https://m.edsoo.ru/ff0ac86¢c JICHb OXpaHbI Tpyza
TEXHUYECKHUX YCTPOHUCTBAX M HA TPAHCIIOPTE.
JlaGopatopnas padora "KoHcTpyupoBaHue u
n3ydyeHue paboTsl AyieKTpoiBUraTens"
62 OmnpiTel Dapajies. 3aKOH ANEKTPOMArHUTHOM )
nHaykuun. [Ipasuno Jlenna
63 OnexTporerepaTop. CriocoObl MOTyUEHUS . 3.05 lens Coinua
ANEKTPUUYECKON SHEPTUU. DIEKTPOCTAHIIUN HA
BO300HOBJISIEMBIX ICTOYHHKAX YHEPTUU
64 [ToaroroBka K KOHTPOJILHOM paboTe MO TEMe )
"DnekTpuuecKre 1 MarHUTHBIE ABJICHUA"
65 Kontponbhas pabota mo teme bubnunoteka [IOK

"DJIeKTpUUECKUE U MAarHUTHBIE SIBICHUS"

https://m.edsoo.ru/ff0acb14
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66 PesepBHblit ypok. Pab6ota ¢ Tekcramu o reme | bubnuoteka [IOK
"TennoBsie sBIEeHUA" https://m.edsoo.ru/ff0acc5e
67 PesepBHbIii ypok. PaGora ¢ Tekctamu 1o Teme | bubamoreka [TOK 12.05 BcemupHbiit
"IToCTOSIHHBI JIEKTPHUCSCKHI TOK" https://m.edsoo.ru/ff0acdc6 JI€Hb MEIMIIMHCKHUX
cecrep
68 PesepBHeIit ypok. Pabora ¢ Tekctamu 1o Teme |
"MarHuTHbI€ sIBIeHUS"
1| 9 kmacc Mexanuueckoe JBUKeHHE. MarepuaibHas }
TOYKa
2 Cucrema orcueta. OTHOCHTENHLHOCTD bubnuoreka 1IOK 8.09 Jlenr BOMHCKOI1
MEXaHHYECKOTO JIBHIKCHUS https://m.edsoo.ru/ff0ad474 cnaBbl Pocenn.
boponunckoe
CpakeHHe
3 PaBHOMEpPHOE IPSMOJIMHENHOE IBUKCHUE bubanoreka HOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMEpHOE IPSIMOJIMHEWHOE JBUKCHHAE. |
CpenHsisi © MTHOBEHHAsI CKOPOCTh
5 [IpssMonMHENHOE PABHOYCKOPEHHOE bubnuoreka [IOK
JIBMOKEHHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
6 CkopocTh IPSIMOJIMHEHHOTO )
PaBHOYCKOPEHHOTO JBIKEeHM. ['paduk
CKOPOCTH
7 Jlaboparopnas pabota "Onpenencuue bubanoreka [IOK
YCKOPEHHS TeJla MPH PAaBHOYCKOPEHHOM https://m.edsoo.ru/ff0adb18
JBUKEHHUH 10 HAKJIOHHOM MIIOCKOCTH"
8 CBoOoanoe nmagenue Tei. OnbiTel [Nanunes )
9 PaBHOMEpHOE ABMKEHUE IO OKPYKHOCTH. bubnuoreka [TOK
[Tepuon u yactota obpameHus. JluneitHas u https://m.edsoo.ru/ff0ael76
yTJI0Basi CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE
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11 I[Tepesiit 3akoH HetoToHa. BekTop cuiibt bubmmorexa LIOK 20.09 nenp
https://m.edsoo.ru/ff0ae612 POXKICHHS
bennuncraysena
LOXOR
MOPCILUIaBOTCIIA
12 Bropoii 3akon Hetotona. PaBHopeiicTByromas | bubamoreka [TOK
cuna https://m.edsoo.ru/ff0ae72a
13 Tpernii 3axkoH Hetotona. Cyneprio3uius cui bubauoreka [IOK
https://m.edsoo.ru/ff0ae982
14 Pemenue 3amay Ha nprMEHEHUE 3aKOHOB bubnuoreka 1IOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuia ynpyroctu. 3akoH ['yka bubanoreka [IOK
https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no reme «Cuina ynpyroctu» )
17 Jlaboparopuas pabota «OnpeneneHue Bbubanoreka [IOK
KECTKOCTH TPYKHHBI» https://m.edsoo.ru/ff0aee28
18 Cuna TpeHus bubanoreka [IOK 3.10 BeemupHbIii
https://m.edsoo.ru/ff0af738 A€Hb APXUTEKTYPBI
19 Pemrenue 3amau no reme «Cuiia TpeHUs» bubnuoreka [IOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "OmnpeneneHue bubnuoreka IIOK
KOd(PHIIMEHTA TPEHUS CKOJIbKEHHS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amad mo teMme "3axkonsl HeroToHA. bubanoreka ITOK
Cuia ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
22 Cua TSOKeCTH U 3aKOH BCEMHUPHOTO bubaunoteka [IOK
TATOTCHHS. Y CKOPEHHE CBOOOTHOTO MaACHUS https://m.edsoo.ru/ff0af044
23 Ypok-koHpepenius "J[BrkeHne Te BOKPYT
rpaBATAIMOHHOTO TieHTpa (CoTHeUHas
cucrema). ['anaktuku"
24 Pemenne 3amaa nmo teme "Cuna TSHKECTH U Bubmuoreka I1IOK

3aKOH BCEMUPHOIO TATOTCHHS"

https://m.edsoo.ru/ff0af5f8
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25 IlepBas kocMuueckas ckopocTtsb. HeBecomocts | bubnuoreka [IOK
U Meperpy3Kku https://m.edsoo.ru/ff0af33c
26 PaBHOBecue maTepuaibHOW TOUKHU. bubmauoreka [IOK
AbcomoTHO TBEP0E Teno. PaBHoBecue https://m.edsoo.ru/ff0afe36
TBEPAOTO Teja C 3aKPEIIEHHON OChIO
BpalieHus
27 MowmenTt cuibl. LleHTp TsxecTH )
28 Pemenue 3amau mo reme "MOMEHT CHIIBL Bbubanoreka [IOK
LlenTp TsDKECTH" https://m.edsoo.ru/ff0b02b4
29 [ToaroroBka Kk KOHTPOJIBHOU paboTeE 1O TEME bubaunoreka HOK
"MexaHnnyeckoe ABmkeHue. Baumoneiicteue | https://m.edsoo.ru/ff0b0408
Ten"
30 KonTponbHas padota o teme "Mexaanueckoe | bubmmoreka [[OK
nBuxkenue. Bzaumoneiicreue ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynec Tena. Umnynse cuiiel. 3aKoH bubmuoreka [JOK 7.11 [lens
COXpaHEeHHs UMIyIbca. Ypyroe u Heynpyroe | https://m.edsoo.ru/ffOb07fa OkTs0pBCKOi
B3aMMOJICHCTBHE peBOIIOLHH
32 Pemenue 3anay mo Teme "3aKOH COXpaHEHUS bu6nuoreka [IOK 16.11 Jlenn
umIysbea" https://m.edsoo.ru/ff0b096c PaKeTHBIX BOHCK U
apTHWUIEpUU
33 10.11 Jens
poxnenus Tynonesa
VYpoxk-koH(pepeHnus "PeakTHBHOE JBIKEHHE B AH.,
MIPUPOJIE U TEXHUKE" ABHaKOHCTPYKTOpa
34 bubnmnoreka [IOK
MexaHnueckast paboTa U MOIIIHOCTh https://m.edsoo.ru/ff0b0a84
35 PaboTa cuitbl TSKECTH, CHITBI YIIPYTOCTH U CHJTBI Bbu6imoreka [IOK
TpeHus https://m.edsoo.ru/ffOb0db8
36

JlaGoparopHas padora «OnpenerneHue padoThI
CHJIBI TPEHUS IIPU PABHOMEPHOM JIBHKEHUH TEJIa
0 TOPU30HTAIBHOW TOBEPXHOCTH)
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37 CBs13b dHeprun 1 padoTsl. [loTeHITMATBHAS 10.12 BcemupHsrit
SHEpTHUs JeHb (yToona
38 Kunernyeckas sueprus. Teopema o kunetnueckoit | bubmmuorexa LIOK
SHEPTHU https://m.edsoo.ru/ff0b0c32
39
7.12
MexayHapoaHbli
JIEHb TPaXKJaHCKOU
3aKoH COXpaHEHHs PHEPTUH B MEXaHUKE aBHALIUH
40 JlaGoparopHas padora «/3ydeHue 3akoHa Bubnunoreka [IOK
COXPaHECHUS IHEPIHN» https://m.edsoo.ru/ff0b12fe
41 bubmuoreka LIOK
KonebarenbHoe aBmxeHue U ero xapaktepuctuku | https://m.edsoo.ru/ff0b1858
42 3aryxaromue Kojicoanus. BeiHyKIeHHBIC Bubnunoreka [IOK
konebanus. Pe3onanc https://m.edsoo.ru/ffOb20f0
43 MareMaTHYeCKUH U NIPY>KUHHBIA MasTHUKH
44
VYpok-uccienoBanue «3aBUCUMOCTb EPUOA
KOJIe0aHUH OT JKECTKOCTH MPYXKHUHBI U MacChl bu6morexa [JOK
rpysa» https://m.edsoo.ru/ff0b197a
45 [IpeBpaiieHne 3HEPrUK IPU MEXAHUIECKUX
KoJIe0aHUsIX
46 JlaGopartophas padorta «OnpeneneHue 4acToTsl U Bub6imoreka [IOK
nepro/ia KoyieOaHui MPy>KUHHOTO MasTHUKA https://m.edsoo.ru/ffOblaec
ar JlaGopartopnas padora «IIpoBepka He3aBUCUMOCTH
nepuoia Kosebanuii rpys3a, MoABEIIEHHOr0 K HuTH, | bnOmmorexa IOK
OT Macchl Ipy3a» https://m.edsoo.ru/ff0b197a
48
11.12 denn
poxnenus ['ekropa
Mexanuueckue BoiaHbl. CBOMCTBA MEXAHUYECKUX bubimoreka ITOK JIyn bepino3a,
BoJH. [IposonbHbIE U IOTIEpedHbIEe BOJTHBI https://m.edsoo.ru/ffOb21fe KOMIIO3UTOpa
49

Ypok-koHbpepeHiusa "MexaHn4eCKre BOJIHbI B
TBEPAOM Tene. CelicMuyecKkre BOIHbBI"
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50 27.01 deunn custus
0JIOKaIBI TOpoaa
3Byk. Pacmpoctpanenue u oTpakeHue 3ByKa Jlenunrpana
51 Ypok-uccienopanue "Ha0moqeHue 3aBUCUMOCTH
BBICOTHI 3BYKa OT 4aCTOTHI"
52 I'poMKOCTE 3ByKa U BBICOTA TOHA. AKYCTUYCCKHIA
pe3oHaHC
53 Ypok-koHbepenius "YnpTpa3Byk u nH(ppa3Byk B | bubmmoreka [IOK 21.01 Hens
MPHUPOE U TeXHUKE" https://m.edsoo.ru/ff0b23ca HHKCHEPHBIX BOHCK
54 N
[MoaroroBka K KOHTPOJBHOM paboTe Mo Teme
"3aKoHbI coXpaHenus. Mexanuueckue Kojebanus | bubnuoreka [JOK
U BOJIHEI" https://m.edsoo.ru/ff0b25f0
55 KonTponbHas pabora o Teme "3aKoHBI
coxpaHeHus. MexaHn4ecKue KoieOaHus U BOJHBI"
56 DIEeKTPOMArHUTHOE TOJIE. DIEKTPOMarHUTHHIC Bubnunoreka [IOK 4.01 JIenb poxxaeHus
BOJTHEBI https://m.edsoo.ru/ffOb2abe JIyu Bpaiins
o7 CBOICTBA 3JIEKTPOMAarHUTHBIX BOJIH
58 Ypok-koHbpepenius "lkana 371€KTpOMarHUTHBIX
BOJIH. Vcrionp30BaHMe IIEKTPOMArHUTHBIX BOJTH bubmoteka [IOK 8.01 Jlens geTcKoro
JUT COTOBOM cBsi3H" https://m.edsoo.ru/ffOb2fe6 KWHO
59 ] . )
Ypok-uccienopanne "M3ydeHne cBOWCTB
3JIEKTPOMArHUTHBIX BOJIH C OMOIIBI0 MOOMIbHOro | brubdnuorexa IIOK 11.01 BeemupHslit
Tenedona" https://m.edsoo.ru/ff0b2c6c neub Criacu0o
60 Pemenwue 3ama4 Ha onpe/ielIeHUe YaCTOThI U JTTUHBI
ANIEKTPOMArHUTHOHN BOJTHBI
61 OnexTpoMariuTHas mpupoja cseta. CKopocThb Bbu6imoreka [IOK
cBeTa. BoiHOBBIE cBOlicTBa cBeTa https://m.edsoo.ru/ff0b31d0
62 .
Ucrounuku cBeta. [Ipsimonuneiinoe
pacnipoctpanenue cBeta. 3armenusi CoHIa U bubnuoreka IIOK
JlyHbr https://m.edsoo.ru/ff0b3658
63 3akoH oTpakeHUs cBeTa. 3epkana. Pemenne 3agau | bubnmoreka [JOK

Ha IPpUMEHCHUEC 3aKOHA OTPAXXCHHUSA CBETA

https://m.edsoo.ru/ffOb38c4
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bu6nmoreka IJOK
[MpemomiieHue cBeTa. 3aKOH MPETIOMIICHHS CBETa https://m.edsoo.ru/ffOb3aea

65

[TonmHOE BHYTpEHHEE OTPAKCHUE CBETA.
Hcnonp30BaHue TOJHOTO BHYTPEHHETO oTpakenus: | buOmmorexa IOK
B ONITUYECKUX CBETOBOAAX https://m.edsoo.ru/ff0b3c5c

66 Jlaboparopnas pabora "Hccnenoanue
3aBHCUMOCTH YTJIa MPEIOMIICHHUS] CBETOBOTO Jy4a
OT yrIJia aJeHus Ha TPpaHuIle "BO3TyX-CTeKI0""

67 Ypok-koHbpepeHus "M cnons30BaHNe MOTHOTO 23.02 [Jlens
BHYTPEHHETO OTPAKEHHsI: CBETOBO/IBI, 3alllnTHUKA
ONTHKOBOJIOKOHHAS CBSI3b" Oreuectsa

68 bubmmorexa [IOK
JIunzel. OnTryeckas CHiia JTHH3bI https://m.edsoo.ru/ffOb3f2c

69 bu6nunoreka IJOK
ITocTpoeHne U300pakeHMIA B THH3AX https://m.edsoo.ru/ffOb444a

70 JlaGopartophas pabora "Onpenenenue GOKyCcHOro
PacCTOSIHUS U ONTHYECKON CHITBI COOUparomie bubmmorexa [IOK
JTHH3EL" https://m.edsoo.ru/ff0b4206

1 15.02 JTens
Ypok-koHbpepeHius "OnTHIecKne JIMH30BbIe bubmoteka [IOK poxnenus 'amuneo
pubops" https://m.edsoo.ru/ff0cOa7e lamnnes

2 bubmoteka [IOK
I'71a3 kak onTUYecKas cuctema. 3peHue https://m.edsoo.ru/ff0b4684

73 (24-30).03 Henenst
Ypok-koHdepennus "edexTs 3penns. Kak JICTCKOM 1 5
COXPaHUTh 3peHHe” OHOIIECCKOU KHUTU

74

Pasnoxxenue Oenoro ceera B ciekTp. OmBITH
Herotona. CnoxxeHue CrieKTpalibHbIX I[BETOB.
Hucnepcus cera

bu6nmoreka IJOK
https://m.edsoo.ru/ffOc0f4c
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75
JlabopaTtopHas pabota "OIBITEI ITO Pa3I0KCHHIO
0enoro cBeTa B CIIEKTP M BOCIIPUATHIO I[BETA
MPEMETOB MIPU MX HAOTIOICHUH Yepe3 I[BETOBBIC bubnuoteka IIOK
GbuabTphI" https://m.edsoo.ru/ff0cOe2a
76 1.03 denb
Ypok-pakTukyM "BoHOBEIE CBOWCTBA CBETA: OCHOBaHUA
nucriepcusi, narepdepennus u auppakuus” OpmuTaxa
7 bubmuoreka LIOK
Omneitel Pesepdopaa u manerapuas mozens aromMa | https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Mogens aTtoma bopa
79 Hcnyckanue u NOraomneHne CBeTa aTOMOM. Bubmmoreka [TOK
KBautsl. JInHeituaTeie CrieKTpbl https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukyM "HaOnroneHue crekTpos Bubnunoreka [IOK
ucmyckanus" https://m.edsoo.ru/ff0c1550
81 bu6nunoreka IJOK
PannoakTHBHOCTD U €€ BUIIBI https://m.edsoo.ru/ff0c1672
82 bubmunorexa LIOK
Ctpoenue atromMHoro siipa. HykiaoHHas Monens https://m.edsoo.ru/ffOc18ac
83 bubmoteka [IOK
PaavoakTrBHBIE IpeBpaIeHus. F30TOMBI https://m.edsoo.ru/ffOclald
84 Pemenue 3amau no teme: "PagnoakTUBHEIE Bbu6nuoreka IJOK
npeBpaieHus" https://m.edsoo.ru/ff0clbda
85 Ilepuon momypacnazna
86 VYpoxk-koHbpepenuus "PagnoaktuBHeie n3nyuenus | bubmmorexa LIOK 21.04 BeemupHbiit
B IIpUpOJie, MEANLIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126 JI€Hb HAYKH
87 SAnepHsble peakyu. 3aKOHBI COXpaHEHUS bubanorexa LIOK
3apsIIOBOTO M MacCOBOTO YHCE https://m.edsoo.ru/ffOc1c58
88 DHEprus CBs3H aTOMHBIX siiep. CBsI3b MacChl U bubmmotexa [JOK
SHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pemenune 3amau mo teme "Snepnsre peakun'
90

Peakiiuu cuntesa u aeneHus saep. Uctounuku
sHepruu ConHua U 3BE3]1

Bubnmnoreka [JOK
https://m.edsoo.ru/ff0c1e88
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1 VYpoxk-koHbpepeHuus " aepHas SHEpTeTHKA. 7.04 [lenp namsTH
JlelCTBYS PaJIMOAKTHBHBIX M3JTyYEHUI Ha )KUBbIE moruomImx
OpraHu3Mbl" IIOJIBOJHUKOB
92 n .
OJrOTOBKa K KOHTPOJIBHOH paboTe mo Teme
"DNeKTpOMarHuTHOE ToJIe. DIEKTPOMArHUTHBIE bubmorexa [JOK
BoJHbI. KBaHTOBBIC sIBICHUS" https://m.edsoo.ru/ff0c223e
93
KoHnTtponbsHas padoTa 1o Teme
"DNEeKTPOMAarHUTHOE T0JIe. DJIEKTPOMarHUTHBIC
BOJIHBL. KBaHTOBBIE sIBIECHUS"
94 [loBTOpenwue, o6o6mmenune. Jlaboparopusie padoter | bubmmorexa [IOK
o Kypcy "B3aumopneiictue Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTopenwue, 0600meHNE. Penienne pacyeTHbIX U
Ka4eCTBEHHBIX 3aj/1a4 1o TeMe ""TernaoBnie bubmoreka [IOK
nporecchr” https://m.edsoo.ru/ff0c2572
% [ToBTOpenue, o6o0mmenne. Pemenne pacueTHbIX U
KadecTBeHHBIX 3a1a4 1o TeMe "KII/] TemmoBbix Bubnunoreka [IOK
nBUrareien" https://m.edsoo.ru/ff0c2a22
87 IToBTopenue, 0600IIcHKE. PelieHre pacyeTHbIX U
Ka4ecTBEHHBIX 3a1a4 1o Teme "KIIJ] bubmoteka [IOK 3.05 Jlens Connua
AIIEKTPOYCTAHOBOK" https://m.edsoo.ru/ff0c2b30
98 [NorTOpenue, o6o6IIeHuE. JlTabopaTtopHbie paboThl | bubinoreka [IOK
o Kypcy "CBeToBble sBJICHHS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenwne, 0606meHne. Pabota ¢ TekcTamu 1Mo bu6nmoreka IJOK
TeMme "3aKOHbI COXpaHEHUs B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [loBropenue, o60o0menue. Pabora ¢ TekcTamu o Bbu6imoreka [IOK 7.05 Jlens pamo
teme "Konebanus u BONHBI" https://m.edsoo.ru/ff0c2e82
101 [loBTOpenue, o6o6meHne. Pabora ¢ TekcTamu 1o bubnmnoreka [IOK
Teme "CBeTOBBIE SBITECHUS" https://m.edsoo.ru/ff0c3044
102

[loBTOpenue, o6o6meHne. Pabora ¢ TekcTamu 1o
teme "KBaHToBas u siiepHas puznka”

77



