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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (Qu3nke Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUW M TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTeNbHON MPOrpaMMbl, MPEIACTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yu€ToMm ¢eaepanbHO paboueii mporpaMMbl BOCITUTAHUS U
Konnenuuu npenomaBanusi yue6Horo npeamera «Dusnkay.

Copnepxanue mnporpaMMmbl 1O (uU3MKe HampaBieHO Ha (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOM TIPaMOTHOCTH OOYYaIOIIUXCS U OPTaHU3alMI0 H3YUYCHHS
¢u3MKN Ha NEATeTLHOCTHOW OCHOBe. B mporpamme mo (u3uKe YYUTHIBAIOTCS
BO3MOXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuii I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METAINlpEMETHBIM pe3yJbTaTaM 00yUYeHUsl, a TaKXKe
MEXIIPEIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX NPEJAMETOB HAa YpPOBHE
OCHOBHOT'O 00111eTO 00pa30BaHUSI.

[Iporpamma 1o (pu3uKe ycTaHaBIMBAET paCIpEICICHHE YUeOHOTr0 MaTepHaia
1o rojam o0yueHus (1o Kjaccam), mpeajaraeT NpUMEpPHYIO TOCIe0BaTEIbHOCTh
U3YUYEHUs] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO COJCpPXKaAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00YJArOITIXCS.

[Iporpamma 1o ¢usuke pazpaboTaHa C IEIbIO OKa3aHUS METOJAMYECKOU
MOMOIIY YYUTENIO B CO3/IaHUU pabodeil mporpaMMbl IO Y4eOHOMY TIPEIMETY .

®dusnka SBIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYUHBIX YUEOHBIX
MPEAMETOB, TOCKOIBKY (U3MUECKHE 3aKOHBI JIeKAaT B OCHOBE IIPOIIECCOB W
SBJICHUN, W3yYaeMbIX XHUMHCH, OHOJIOTHEH, acTpOHOMHEH U (DHU3NUSCKOU
reorpaguei, BHOCHUT BKJIAQJ B  €CTECTBEHHOHAYYHYIO KapTUHY  MHpa,
npeAocTaBiIsieT HauOosee SCHble O0O0pa3lbl MPUMEHEHHUS HAy4dyHOro MeETOoja
MO3HAHUS, TO €CTh CIIOCO0Aa MOTYy4YEHUS JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TiIaBHBIX 3a7a4 (DU3UYECKOro OOpa30BaHHUS B CTPYKType OOIIETO
o0pa3oBaHUsI COCTOUT B (POPMUPOBAHMHM €CTECTBEHHOHAYYHOW TPAMOTHOCTU U
UMHTEpeca K HayKe y 00y4aromuxcs.

N3yuenne ¢usukm Ha 0a30BOM ypOBHE TPEAIOJAraeT OBJAJCHHEC
CIEAYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIUMU €CTECTBEHHOHAYUYHYIO
IrPaMOTHOCTb:

e HAYYHO OOBSICHSITD SIBJICHMUS;

e OIICHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHNS;

e UHTEPIPETHPOBATH  JIAHHBIE W  HCIOJb30BaTb  HAy4YHBIC
JI0KA3aTeNbCTBA VISl OJTYyYEHHUSI BBIBOJIOB.

[enmu wusyuenuss Gu3uKM HA YpPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
onpeneneasl B Komenmuu mpenonaBanus ydeOHOTo mpenmera «®Dusmka» B
oOpa3zoBarenbHbIX oOpranmzanusax Poccuiickoit ®enepainuu, peaU3yOMUX



OCHOBHBIE  00I1I€00pa30BaTENbHbBIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Komnernn MunuctepcTBa npocsenieHust Poccuiickoit denepanuu (MpoTOKOI OT 3
nexadps 2019 r. Ne [1K4BH).

Ieau n3yyenus GU3NKU:

NpHOOpETeHHEe WHTEpeca M CTPEMJICHHS OOYYarOIMXCS K HayYHOMY
U3YUYEHUIO TPUPOMABI, Pa3BUTHE HUX HWHTCIJICKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUH O HAYYHOM METOJIe TIO3HAHUSA M (DOPMUPOBAHHE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
dbopMupoOBaHWE HAYYHOTO MHPOBO33PECHHMS KaK pe3yjbTara H3y4YCHUs
OCHOB CTPOCHHS MaTepuH U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHupOBaHUE TPEACTABICHUA O PONM (PU3UKH JJIS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEJCTABICHUH O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCcCHOHATBLHOM JCSITCIIBHOCTH, CBSI3aHHOW ¢ (DM3HMKOM, MOJATOTOBKA K
TanbHEHIIIeMy 00yYCHHUIO B 3TOM HAIpPaBIICHUU.

JlocTHKeHHE STUX Ielied mporpaMMbl 1O (pH3MKE Ha ypOBHE OCHOBHOTO
oO1ero o6pazoBaHusi 00ECIEYNBACTCS PEIICHUEM CIEAYIOIMINX 3a4aY:

npuoOpeTeHre 3HaHWM O JHUCKPETHOM CTPOCHUM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUECKHX, MATrHUTHBIX W KBAaHTOBBIX
SIBIICHUSX;

npHOOpETeHNEe YMEHUN OINUCHIBATH U OOBICHATH (PU3MUECKHE SBIICHUS C
UCIIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJOB pELICHUs MPOCTEHIINX pPacy€THBIX 3aJay C
UCTIOJIb30BaHUEM (U3MUYECKHX MOJCNCH, TBOPUYECKHX U TMPAKTHKO-
OpHEHTHUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUU HAOJIOAATh MPUPOIHBIC SBJICHUS U BBITOJIHSATH OMbBITHI,
nabopaTtopHble  pabOTBl U DKCIEPUMEHTAJIbHBIE HUCCIEJOBAHUSI C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MHpOPMAIHEe (PU3NUECKOTO COAEpKAHUS,
BKJIIOYasi UHPOPMAIIMIO O COBPEMEHHBIX JTIOCTHXKCHUSIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OlIEHUBAaHUE HHPOPMAIIHH;

3HaKOMCTBO €O chepamu Ipo(heCcCUOHATHLHON NEATEIbHOCTH, CBA3aHHBIMU
¢ (U3UKON, W COBPEMEHHBIMU TEXHOJOTUSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUAX (PU3NUECKON HAYKH.

Ha wusyuenue ¢usuku (6a30BbIi ypOBEHb) HA YpPOBHE OCHOBHOTO OOILIEro

oOpazoBanus orBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZIeNI0), B §
kJacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 102 gaca (3 yaca B HEJEINo).



[Ipeanaraemelii B mporpamme 1no (pu3rke NepedeHb JIabopaTopHbIX padoT U
OTIHITOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep, YUUTENb JelIaeT BRIOOP MPOBEICHUS
7a00paTOPHBIX PadOT M OIBITOB C YYETOM HHIWBUAYAJIBHBIX OCOOCHHOCTEH
00yyJarommxcsi, CIUCKa dKCIEPUMEHTAIBHBIX 3aJaHUM, MpejiaracMbIX B paMKax
OCHOBHOT'0 TOCYJITaPCTBEHHOTO 3K3aMeHa 1Mo (hHU3HuKe.



COAEPKXAHUE OBYUEHUA
7 KIIACC

Paznen 1. ®usuka v €€ posib B NIO3HAHUM OKPY’KaIOIIero Mupa.

®uszuka — Hayka o npupojne. SBienus npupoxasl. OuUznyUecKue SIBICHUA:
MEXaHUYECKUE, TEIUIOBBIE, JIICKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznueckue BenuuuHbl. M3Mmepenue ¢uzmveckux BennunH. Duzndeckue
npubopsl. [lorpenHocts n3mMepenuii. MexayHapo iHasi CUCTEMa €IMHMII.

Kak d¢usuka wu Jpyrue ecTeCTBEHHbIE HAyKH HW3Y4alOT MPUPOIY.
EcTecTBeHHOHAYUYHBINT METOJ] TIO3HAHUS: HAONIOACHHUE, IMOCTAHOBKA HAYyYHOTO
BOIPOCA, BBIJIBI)KEHUE TUIIOTE3, IKCIIEPUMEHT T10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmo1aeMoro siBjeHus. Onucanue GU3nuecKux SBJICHUM ¢ TOMOIIBIO MOJCIICH.

Jemoncmpauuu.

1. MexaHuyeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIC, CBETOBbIC

SIBJIICHHSL.
2. ®duznyeckue TpuOOPHI U Mpolieaypa IPSIMbIX U3MEPEHHUN aHATOTOBBIM U
U (HPOBEIM TPUOOPOM.
Jlabopamopnuie padbomul u onvimol.
1. OmnpeneneHue 1EHbI JEIEHUS IKaIbl U3MEPUTEIBLHOIO MPUOOpa.
2. H3mMepeHue pacCTOSHUN.
3. M3mepenue o0bEMA )KUAKOCTH U TBEPJOTO TEA.
4. OmpeneneHue pa3MepoOB MaJbIX Tell.
5. M3Mepenue Temmneparypbl MPU IMOMOIIM KUJIKOCTHOIO TEPMOMETpA M
JaTYAKaA TEMIIEPATyPHI.

6. lIpoBenenue uccrenoBaHus MO MPOBEPKE TMIOTE3BL: JAJBHOCTH IOJIETA
HIapvKa, MyIEHHOTO TOPU30HTAIILHO, TEM OOJIblle, YeM OOJIbIe BBHICOTA
MyCKa.

Pa3zneun 2. IlepBoHayaibHble CBe/IeHNUSI 0 CTPOEHHH BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. OmNbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BEILIECTBA.

JIBmkenne dactun BemecTtBa. CBS3b CKOPOCTH JIBMKEHHMS 4YacCTHUIL[ C
TeMrieparypoil. bpoyHoBckoe aBwkenue, nuddysus. BzammopeiicTBue yacTuil
BEILIECTBA: IPUTSYKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEW U TBEPIBIX
(KpUCTaJUIMYECKUX) Ted. B3auMOCBsI3b MEXIy CBONCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSAX M UX aTOMHOMOJICKYJISAPHBIM cTpoeHrueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpauyuu.

1. HabGmrogenune OpOyHOBCKOTO JIBUKEHUSI.



2. HaGmoaenue muddysun.
3. HaOmronmenuwe  sBiI€HUI,  OOBACHSIOIIMXCA  MPUTSHKEHUEM WU
OTTAJIKUBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopnuie padbomout u onvimel.

1. OueHka JuamMeTrpa aromMa METOAOM PpsAaoB  (C  HCHOJIb30BAHUEM

dororpadmuii).
2. OnbIThI 110 HAOJIOJIEHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPY’KEHUIO IEUCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:keHre U B3aUMOJAEeHCTBHE TeJl.
Mexannueckoe JIBHKEHHE. PaBHOMEpHOE U HEPaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpeHsAsi CKOPOCTh MpPHU HEPABHOMEPHOM JBUKEHUU. Pacuér mytu u
BPEMEHHU JIBUKECHUA.
SBnenue uHepuuu. 3aKOH WHepUUU. B3aumojnelcTBue Ten Kak MpUYMHA
W3MEHEHHSI CKOPOCTH JBMKEHUsA Tel. Macca Kak Mepa HWHEpPTHOCTU Tea.
[InoTHOCTH BemiecTBa. CBS3b IIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIC
00BéMa BellecTBa.
Cuita kak XapakTepucTHKa B3auMoAeucTBUs Ted. Chia yInpyrocT U 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMOIIBIO THHAMOMETpA. SIBIIEHME TATOTEHHS M CUia
TskecTH. Cuiia TSKEeCTH Ha Apyrux ruiaHetax. Bec tena. HeBecomocTs. CroxkeHune
CWJI, HANPABJIECHHBIX MO OAHOM mpsmoil. PaBHoaelcTByromas cui. Cuiia TpeHUs.
TpeHue CKoNbKEeHUs U TPeHHUE TTOKO0s. TpeHue B MpUpoie U TEXHUKE.
Jemoncmpauuu.
1. HaGmronenue MexaHUUYECKOTO JBUXKEHHUS Tela.
2. H3mMepeHne CKOPOCTH NPSIMOJIMHENHOTO JBUKEHUS.
3. HaGmronenue siBneHus MHEPIINH.
4. HaOmroieHre u3MeHeHUs! CKOPOCTHU MPU B3aUMOICHCTBUU TEIL.
5. CpaBHEHHE Macc IO B3aUMOJCHCTBUIO TEL.
6. Clio)KeHHE CUII, HAITPaBJIEHHBIX IO OJHOU MPSAMOIA.
Jlabopamophuie pabomot u onvimel.
1. OmpeneneHre CKOPOCTH PABHOMEPHOTO JIBHXKEHHUS (IIApUKa B KUIKOCTH,
MOJIENU BJIEKTPUUECKOr0 aBTOMOOMIISI M TaK Jiajee).

2. Omnpenenenve cpeHe CKOPOCTH CKOJIbKEHUS OpycKa WM MIapHKa I0
HaKJIOHHOM IIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TeNa.

4. OmnbIThI, NEMOHCTPUPYIOLIKME 3aBUCUMOCThH pacTsbKeHHUs (aegopmanun)
MPY>KUHBI OT MPUII0KEHHOM CUIIBIL.

5. ONbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBLKEHUSI OT
BECAa TeJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEN U ra3oB.



Hasnenue. CriocoObl yMEHBIICHHS U yBEIMYEHUA AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JaBJE€HHUS Tra3za OT 00bEéMa, Temmeparypbl. llepemaua naBneHus
TBEPIBIMU TEJIaMH, XKUAKOCTAMH W razamu. 3akoH Ilackana. ITneBmaTmueckue
MalIHbl. 3aBUCHUMOCTb JAaBJICHHUS XKUIKOCTH OT IIyOuHBI. ['Mapoctatuyeckuii
napanokc. Coobiaromuecs cocyabl. [ 'napaBirnueckue MEXaHU3MBI.

AtMocdepa 3emun u atmochepHoe maBieHue. [IpUYMHBI CyIIECTBOBAHUS
BO3ayImHON 00osouku 3emin. Onbit Toppuuennu. M3mepenue atrmocdepHOro
JaBjeHusl. 3aBUCUMOCTh aTMOC(EPHOTO J1aBJIEHUs OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 n13MepeHust aTMOC(HEPHOro TABJICHHUS.

JlelicTBHE )XUAKOCTH U Ta3a HA NMOTPYKEHHOE B HUX TeJO. BriTankuBaronias
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BoznyxoriaBanue.

Jlemoncmpayuu.
3aBUCUMOCTbD JABJICHHS ra3a OT TEMIEPATYypPHI.

Ilepenaya naBiaeHus )KUIKOCTBIO U Fa30M.

CooOmaroiuecs cocy/Ibl.

I'mppasinnueckuii mpecc.

[TposiBnenue neicTBust aTMOC(HEpHOTO JaBICHUSI.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHON YacTH Tea
Y TUIOTHOCTH JKHJIKOCTH.

PaBEHCTBO BBITAIKUBAIOIIEN CUJIbI BECY BBITECHEHHON KUIKOCTH.
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8. YCIoOBHE IUIaBAHUS TEJI: TUIABAHUE WJIU MOTPYKEHUE TEJ B 3aBUCUMOCTH OT
COOTHONIECHHUS MJIOTHOCTEH TejIa U )KUJIKOCTH.

Jlabopamopnuie padbomoul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca TeJia B BOJE OT 00bEéMa MOTPpyKEHHOH B
’KHJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAIKUBAIOIIEH  CWIIBL, JICMCTBYIOIIEW Ha  TeJo,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CUIIbI, IEUCTBYIOIIEH HA TEJO
B ’KMJKOCTH, OT MaccChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKMBAIOIICH CHJIBI,
JEUCTBYIOIIIE Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrPYKEHHOM B
JKHJIKOCTh YaCTH T€jia U OT IJIOTHOCTH KHJIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIpeAEIICHUE €€ IPy30H0ABEMHOCTH.

Paznen 5. PaGora 1 MOIIHOCTH. DHEPrus.

Mexanudeckasi pabora. MOITHOCTb.

[IpocTeie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs ILIOCKOCTh. [IpaBumio

paBHOBecusi pbryara. lIpuMeHeHwe mpaBUiia paBHOBECHS pbluara K OJIOKY.
«30J10TOC



npaBuiio» mexanuku. KITJ[ mpocTeix mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass odHeprusi. KuHeTtmyeckas W NOTEHUUAJIbHAs DHEPTrUS.
[IpeBpaliieHrie OTHOTO BUIA MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
SHEPIrUu B MEXaHUKE.

Jemoncmpauuu.

1. [Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamophuie padbomoul u onvimel.

1. Omnpenenenue pabOThI CHIIbI TPEHUS MPU PABHOMEPHOM JIBHXKECHUU Teja

10 TOPU3OHTAIIBHOW MOBEPXHOCTH.
2. HccnenoBanue ycinoBUi paBHOBECHS pblyara.
3. Hzmepenue KIIJI HaKIOHHOM TIOCKOCTH.

4. V3yuyeHne 3aKOHA COXPaHEHHUsI MEXaHUYECKOU DHEPIUH.
8 KUIACC

Pa3znen 6. TeruioBble siBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIPHO-KMHETUYECKOW TEOPUH CTPOEHUS
BellecTBa. Macca W pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYISIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPAOTrO, JKHIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHWE CBOWCTB T'a30B, KUAKOCTEH U
TBEPIBIX TEI HA OCHOBE IIOJIOKEHHN MOJEKYISIPHO-KNHETUUYECKON TEOPHUHU.
CmaurBaHu€ U KaNWJUISIPHBIE sIBIEHUS. TennoBoe paclinpeHue U CKaTue.

Temmneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBbIO TEILUIOBOT'O JIBHXKEHUS
gactull. Buytpenusas osHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEW SHEPTUHU:
Teryionepeaaya U COBEpULIEHUE paboTHI. Bunsl TEIJIONEPEAAUH:
TETUIONPOBOIHOCTh, KOHBEKIIUS, U3IIyUYCHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTH BENIeCTBa. TemIooOMeH H
TEIJIOBOE paBHOBecHe. YpaBHeHUE TerioBoro Oamanca. I[lnaBnenuwe wu
OTBEpPACBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAas TEIUIOTA ILJIABJICHMUS.
[TapooOpazoBanue u koHaeHcanusa. Wcnapenuwe. Kumenue. YaenbHas Tersora
nmapooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATYpPhl KHUIIEHUS OT aTMOCGHEpPHOTO
JTABJICHUSL.

BrnaxnocTe BO3yXa.

DHeprus TOIJIMBA. Y IeJIbHAS TEMJI0TA CTOPAHMUSL.

[Tpunnuner padotel TemioBbix npurareneit KIIJ TteroBoro aBuraresns.
TerutoBble IBUTATENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHUS U MPEBPALECHUS SHEPTUU B TEIUIOBBIX MIPOLIECCAX.

Jemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO ABUKEHUSI.
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10.
11.
12.
13.

Habmonenune auddysuu.

Habntonenue sBieHUN CMauyMBaHUS U KaUJUIIPHBIX SBIICHUI.
HaoGmro1eHre TemioBoro pacumpeHus Tell.

N3meHeHnne naBiieHHs rasa Mpu U3MEHEHUHM 00bEMa M HarpeBaHUM WU
OXJIAXKICHUH.

[IpaBuiia u3MepeHust TEMIEPATYPHI.

Bunpr Temionepenayn.

OxytaxxiIeHre TIPU COBEPIICHUU PaOOTHI.

HarpeBanue npu coBepiiieHUU padOThl BHEIIIHUMU CUJIaMHU.
CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHBIX BEIICCTB.
HaOmronenne KumneHust.

HaOmronenre nocTostHCTBA TeMIepaTyphl IPH TUTABJICHHH.
Mojenu TenI0BBIX ABUTATEICH.

Jlabopamophule pabomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

OmnbITHI 110 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPHUTSKEHUSL.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJVIOB IOBAPEHHOM COJIM UJIK caxapa.
OnpIThl O HAOIIOJIEHUIO TEIJIOBOTO PACIIMPEHHUs T'a30B, KUIAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBleHUs BO3yXa B OaJUIOHE IITTPULIA.

OneITHl, AEMOHCTPUPYIOIIME 3aBHCHUMOCTH JIAaBJICHHS BO3AyXa OT €ro
00bEMa M HArpeBaHUs WIH OXJIAXKICHUSI.

[IpoBepka runores3sl JUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKOM TPYOKE OT TEMIIEPATYPHI.

HabGmonenne wu3MeHeHHMs BHYTPEHHEHW OJHEpPIUM Telna B pe3yJbTare
TeruIonepeaauu U padoThl BHEITHUX CHJI.

HccnenoBanue sBICHUS TEIUIOOOMEHA MPU CMELIMBAHUM XOJOJHOW H
ropsiYer BOJIBL.

OnpeneneHre  KOJIMYECTBA  TEIUIOTBHL,  IIOJYYEHHOIO  BOJOM  IIpH
TEMI000MEHE C HArPETHIM METAJUTMUECKUM IIMIIMHIPOM.

Onpenenenue yaenbHON TEIUIOEMKOCTH BEIIECTBA.

HccnenoBanne nporecca HCHapeHHUs.

Ornpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXaA.

Onpenenenue yieabHON TEIUIOTHI IJIABJICHUS Jb/A.

Pa3znen 7. JnekTpuyeckne 1 MATHUTHBIE SIBJICHUS.

OnekTpu3auus Tel. /[[Ba poma »neKTpUYECKUX 3apAnoB. B3ammonerncTBue
3apsbKeHHBIX  Teil. 3akoH Kynona (3aBUCHMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJT OT BEJITUYUHBI 3aPSI0B U PACCTOSHUS MEXIY TEIaMH).

OnekTpudeckoe mnojue. Hanpspk€HHOCTh 3nekTpuueckoro nods. [IpuHiun
CYNEpIIO3UIINH JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenn snexkrpuyeckux 3apsAnoB. DIEMEHTAPHBIN AIEKTPUUYECKUN 3apsl.
Ctpoenue aroma. IIpoBOJNHMKM W  JUDJIEKTPUKH. 3aKOH  COXPaHCHMS
BJIEKTPUYECKOTO 3apsija.

DJIEKTPUUECKUM TOK. YCIOBUSI CYILIECTBOBAHUA DJIEKTPUUECKOIO TOKA.
HNcTouyHrKM TMOCTOSSHHOTO TOKa. JIeWCTBUS DSJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHYECKOE, MATHUTHOE). DJIEKTPUIECKUN TOK B KUJIKOCTSAX U ra3ax.

Onektpuyeckass  uenb. Cuna  Toka.  DJEKTPUYECKOE  HAIpPsKEHUE.

ConpoTuBieHHEe NPOBOJAHUKA. Y ICIBHOE CONMPOTUBIICHUE BellecTBa. 3akoH Oma
IUIsl ydacTka uenu. IlocnenoBarenbHoe U mapajuieibHOE COEIUHEHUE
MIPOBOJIHUKOB. PaboTa ¥ MOIIHOCTH AIEKTPUYECKOTO TOKa.
3aKkoH Jxoyns—Jlenna.
DIIeKTPUYECKUE 1IN U TOTPEOUTENN IEKTPUIECKON sHepTruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTossHHble ~ MarHuThl.  B3auMopeWCTBHE  MOCTOSHHBIX  MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJId U €ro 3HauYeHue IS KU3HU Ha 3eMiie.
OnbiT  Opcrena. MarHuTHOe TIOJ€  JJIEKTpUYecKoro Toka. IIpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TOJISI HA TPOBOAHUK C TOKOM.
DIIEeKTPOJABUTaTEIb MOCTOSHHOTO TOKa. lcmosib30BaHUE JJIEKTpOJBUTaTEICH B
TEXHUYECKUX YCTPOMUCTBAX M HA TPAHCIIOPTE.

OnbiTel @apajnes. SIBneHre 3IeKTpOMarHuTHOW uHAyKuuu. [IpaBuno Jlenia.
DIIEKTpOreHepaTop. Crnoco0b1 NOJIyYEHUS ANEKTPUYECKOU SHEPIUHU.
DJIEKTPOCTAHIIMN Ha BO3OOHOBISIEMBIX HCTOUHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpHU3alus Tel.
JIBa poJia 3JIEKTpUUYECKUX 3apsS0B U B3AMMOJEHCTBUE 3aPSIKEHHBIX TEll.
Y CTpOMCTBO M AENCTBUE HIIEKTPOCKOIIA.
DJeKTpocTaTUdecKass WHIYKITHUSI.
3aKOH COXpAHEHUSI MIEKTPUUECKUX 3aPSI0B.
ITpoBOIHUKH U AUAIJIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUW 3JIEKTPUUYECKOTO TOJIS.
HcToyHrKHM TOCTOSIHHOTO TOKA.
JlencTBUS 3NEKTPUUECKOTO TOKA.

. DNEKTPUYECKUIN TOK B HKHUJIKOCTH.

. ['a30BbI11 pa3ps.
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. I3mepenure cuiibl TOKa aMIIepMETPOM.

. I3MepeHure 32JIeKTpUIeCKOro HaMpsKeHUs BOJIBTMETPOM.
. PeocTat 1 Mara3uH COnpOTUBJICHUH.

. B3aumoaeicTBre noCTOSHHBIX MarHUTOB.
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. MOI[CJ'II/IpOBaHI/IC HCBO3MOXHOCTHU pa3aCICHUA IIOJJKOCOB MAarH1Ta.
. MOI[CJ'II/IpOBaHI/Ie MarHUTHBIX I10JICH ITOCTOSIHHBIX MAarHUTOB.

=
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIiT Opcrena.

MarauTHoe 1oJjie ToKa. JJEeKTPOMAarHmT.

JlercTBME MarHUTHOTO TIOJI HA MMPOBOJHUK C TOKOM.

DJIEKTPOJABUTATEND TOCTOSHHOTO TOKA.

UccnenoBanue sBICHUS 3JIEKTPOMAarHUTHON MHTYKIIUH.

Omnbitel apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HHUKHOBECHHS.

DIIEKTPOreHEPATOP MOCTOIHHOTO TOKA.

Jlabopamophuie pabomot u onvimel.

1.

o v ok~ w

10.
11.

12.

13.

14.

15.

16.

17.

18.

OnpiTel MO HAOMIOAEHUIO DJCKTPU3AIMM Tl WHAYKIMEH U MpH
CONPUKOCHOBEHHH.

UccnenoBanne [OE€UCTBUS JJIEKTPUUYECKOTO TMOJS HA TPOBOJHUKU H
JTBJIEKTPUKHU.

COopka u nmpoBepka paboThl IEKTPUIYECKOM IIEMH MOCTOSHHOTO TOKA.
W3mepeHne U peryJimpoBaHHe CUIIbI TOKA.

N3Mepenue u peryampoBaHUe HAMPSKCHUS.

HccenenoBanne 3aBUCUMOCTH CWIBI TOKA, MAYILETO 4Y€pe3 PE3UCTOp, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JNEMOHCTPUPYIOLINE 3aBUCHUMOCTD AIEKTPUYECKOTO
COINPOTHUBIICHUS MPOBOJHUKA OT €ro JUJIMHBI, IUIOMIAAX IOMEPEYHOTO
CeYeHUs U MaTepuaa.

IIpoBepka mpaBuia CIOXKEHUS HANPSHKEHUM MPU IOCIEN0BATEIBHOM
COEMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia 1y CWIbl TOKA INPU MNapauIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI IEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTop.
OmpeneneHne  MOIIHOCTA — DJIEKTPUYECKOIO  TOKA, BBIIEISEMOM Ha
pe3nucrTope.

HccnenoBanne 3aBUCHUMOCTH CUJIbI TOKA, UAYLIETO YEPE3 JAMIIOUKY, OT
HaIPsDKECHUS Ha HEW.

Onpenenenue KIIJ[ narpesarens.

HccnenoBanre MarHuTHOTO B3aMMOJEHUCTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOrO I0JIs MOCTOSIHHBIX MarHUTOB IIPU UX
00BEIMHEHUH U Pa3/ICIICHUN.

UccnenoBanne AeHCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.
OnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aUMOJICHCTBUS
KATYILIKU C TOKOM ¥ MarHuTa OT CUJIbl TOKA M HallpaBJIEHUS TOKa B
KaTyIIKE.

N3yyeHne neicTBUs MArHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.



19. KoHcTpyupoBanue u u3ydeHue padoThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/] anexkTpoaBuraTeabHON YCTAHOBKH.

21. OOBpITBl [0 MCCIEAOBAHUIO SIBJICHUS SJIEKTPOMATHUTHOM WHIYKIIHH:
UCCIENOBAHUE W3MEHEHUW 3HAYEHUsS M HAIPABICHUS WHIYKIIMOHHOTO

TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJIeHUS.

Mexanuueckoe JBuXeHHE. MarepuanbHas Touka. CucremMa OTCYETA.
OTHOCHUTENBHOCTh MEXaHHYECKOTO JBWXKEHUsA. PaBHOMEpHOE MNpSAMOJIUHENHOE
nBH>KeHne. HepaBHOMepHOE NpsIMOJIMHENHOE nBUKEeHUE. CpeaHssi 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOE mpsMonuHeiHoe aBuxeHue. CBoOoaHOE
nageHue. OnbiTel ["anues.

PaBHOMepHOE ABMXEHHE N0 OKpykHOCTU. [lepmon u wactora oOpaieHus.
JIuHeiHas u yrioBasi CKOpoCTH. LIeHTpocTpeMuTebHOE YCKOPEHUE.

[Tepseiit 3akoH Herotona. Bropoii 3akon Herorona. Tpetuii 3akoH HeroToHa.
[IpyHLIMO Cyneprno3uLun CHJl.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: Chiia TPEHUS CKOJIbKEHUS, CUila
TPEHUS MOKOSI, IPYyTHE BUJbI TPEHHUSI.

Cuna TsHKECTH U 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOTHOTO
nageHud. J[Bwkenue mnaHer Bokpyr CousHna. IlepBas kocmuyeckass CKOpPOCTb.
HesecomocTs 1 neperpysku.

PaBHoBecue matepuanbHOl TOUkU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOIO TEJA C 3aKPEIUIEHHON OChIO BpallleHus. MOMEHT cuiibl. LIeHTp TshokecTH.

Nmnynec Tena. M3menenne mmmyinbca. UMnynbe cuibl. 3aKOH COXPAaHEHUS
UMITyJIbCa. PEakTMBHOE IBUKEHHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa Ccuil TSXKECTH, YIPYTOCTH,
TpeHus. CBsi3b dHEpruu U padoThl. [loTeHIManbpHas SHEepPrus Teia, MOJAHITOrO Haj
NOBEPXHOCTHIO 3eMJIU. [loTeHIMabHAs SHEPTHS CKATOM NpyKUHbL. KuHeTnueckas
sHeprus. Teopema 0 KMHETMYECKOM DHEPTHM. 3aKOH COXPAHEHUS MEXaHMYECKOMN
SHEPIruM.

Jemoncmpayuu.

1. HaOnronenne MexaHUYECKOTO ABUKEHUSI T€JIa OTHOCUTEIBHO Pa3HbIX TEJ

OTCYETA.
2. CpaBHEHHME MYyTE€H W TPACKTOPUM ABMXKEHHUS OJHOTO M TOrO XK€ Telsa
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.
N3mepeHune CKOpOCTH U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUXKEHUSL.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBUYKEHUS.
HaOmroienre nBUXeHUs Tella 10 OKPY>KHOCTH.



8.
9.

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

HabGnronenne MexaHM4ecKUX SBJICHUN, TPOUCXOASIINUX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU OTHOCHUTEIIBHO
KaOuHeTa (QU3UKH.

3aBUCHUMOCTh YCKOPEHHMS Tella OT MACChl T€la U ACHUCTBYIOIIEH HA HETrO
CHJIBL.

HaOnroienrie paBeHCTBa CUII PU B3aUMOJICUCTBUU TEJL.

M3meHeHue Beca Tena Ipu YCKOPEHHOM JABUKCHUU.

[lepenaya uMiyabca npu B3auMOJEHCTBUU TEIL

[IpeoOpa3zoBaHus SHEPTUM NPU B3aUMOJICUCTBUM TEJ.

CoxpaHeHHEe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHe UMITyJIbca IPU a0COIIOTHO YIPYTOM B3aUMOJICHCTBUN.
Hab6nronenune peakTUBHOTO ABM>KEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU IPU CBOOOAHOM MaJCHUH.
CoxpaHeHHe MEXaHUYECKON IHEPTUU NIPU JIBHKEHHUH TeJa MO ACHCTBUEM
IIPYKUHBI.

Jlabopamopnuie padbomout u onvimel.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pa3roHa W JadbHEHIIETO PaBHOMEPHOTO
JBVKEHUS TIAPUKA WA TETICKKH.

OmpeneneHue CpeIHEe CKOPOCTH CKOJBXKEHHsS OpycKa WM JIBHDKCHUS
IIapyKa 1o HaKJIOHHOM TJIOCKOCTH.

OmnpeneneHne yCKOPEHHsI Tella MPU PABHOYCKOPEHHOM JBWKCHHH TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HauaJIbHON CKOPOCTH.

[IpoBepka THIOTE3bI: €CIU TPU PABHOYCKOPSHHOM JBWIKEHWUU 0O€3
HAYaJIbHOW CKOPOCTH ITyTH OTHOCSATCA KaK P HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHH OJJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI  TPEHHUS CKOJBXEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodhHuUIEEHTa TPEHUS CKOITBKCHUS.

Ornpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenne pabOTHI CHITBI TPEHUS ITPU PABHOMEPHOM JBWKCHUH Telia
110 TOPU30HTAIILHON TTOBEPXHOCTH.

Ompenenenue paboOThl CHJIBI  YOPYTOCTH TMPU  TOABEME TIpy3a ¢
UCII0JIb30BAaHUEM HETOIBM)KHOTO U TTOJBMYKHOTO OJIOKOB.

N3yuenune 3aKoHa COXPAHECHHSI SHEPTHH.

Pa3zgen 9. Mexannueckune KoJie0aHUA M BOJTHBI.



KonebarensHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHU: TIepro,
4acToTa, aMIUIATYy1a. MareMaTu4eckuil U Npy>KUHHbI MasTHUKU. [IpeBpamienue
SHEPTUU MPHU KOJIeOATETHHOM JIBHXKCHHH.

3aryxatouue — kosneOaHusd.  BolHyxknennole — koneOanus.  Pe3onaHc.
Mexannueckue BoaHBIL. CBoMcTBa MeXaHWYeCKMX BOJH. IIpomonbHbiE W
nonepeyHbie BOJIHBL. JlMMHA BOMHBI M CKOPOCTh €€ PpacnpOCTpPaHEHHS.
MexaHnuecKue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOIHBI.

3Byk. ['poMKOCTh 3ByKa M BbicoTa ToHa. OTpaxkeHue 3Byka. MH(dpa3Byk u
yJIBTPa3BYK.

Jemoncmpauuu.

1. HaGmopenune koneOGaHUil Ten Moj AEHCTBUEM CHIIbI TSDKECTH U CHUJIBI
YOPYTOCTH.

HabGmronenue kosie0aHuii rpy3a Ha HUTU U Ha NPY>KHUHE.

HaoGmroieHre BoIHYKICHHBIX KOJIeOAaHWHM U pe30HaHCA.

PacnipocTpaneHue npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).

HaOmroienrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHMI PE30HAHC.

Jlabopamopnuie pabomot u onvimel.

1. OnpeneneHre 4YacToTbl M TEpUOAAa KOJICOAHWM  MaTeMaTHYeCKOro
MasITHUKA.

2. OmpezeneHne 4acTOTHI U TIEpHOa KOIeOaHUN MTPY>KUHHOTO MasTHUKA.
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3. HccnenoBanue 3aBUCMMOCTH Ieproia KOieOaHUM MOJBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH TIEpUOIa KOJI€OaHU IPY>KUHHOTO MasiTHUKA
OT Macchl rpysa.
5. IlpoBepka HE3aBUCUMOCTHU INepHoJa KojeOaHuM rpys3a, MOABEIIEHHOTO K
HUTH, OT MaccChl Ipy3a.
6. OmbITBl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  Mepuoja  KosieOaHui
MPY>KUHHOTO MAsATHUKA OT MAcChl Ipy3a M )KECTKOCTH MPYKUHBI.
7. 3mepeHune yckopeHus CBOOOIHOIO MaAeHUsI.
Paszpnes 10. Di1eKTPOMArHUTHOE 10J1€ U 3JIEKTPOMATHUTHBIEC BOJIHBI.
DNeKTpOMarHuTHOE  MoJie.  DJEKTpOMarHuTHele  BoJIHBL.  CBOMCTBa
AJEKTPOMArHUTHBIX BOJH. [llkama 3JI€KTpOMarHUTHBIX BOJIH. Vcmosib30BaHMe
AJEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
DJIeKTpOMarHuTHas mnpupoaa csera. CkopocTe cBeta. BoyiHOBBIE CBOMCTBA
CBETA.
Jemoncmpayuu.
1. CBoOMCTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.



Jlabopamophuie padbomot u onvimol.
1. M3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOWIBHOTO
Tenedona.

Paznen 11. CBeToBbI€ SIBJICHUS.

JlyueBas MOJEJIb CBeTa. HUctounuku CBeTa. [IpssmonuueiitHoe
pactpoctpaHenue cBera. 3atmenus Cosnua u Jlynsl. Otpaxkenue ceta. [Lnockoe
3epKajo. 3aKOH OTPAXKEHUsI CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHUs cBera. llonHOe BHyTpeHHEe
OTpakeHHe cBeTa. Vcmonb3oBaHWE TMOJHOTO BHYTPEHHETO OTpaKeHUsS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm myweit B numH3e. Onrtuyeckas cucrema (oToammapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 Kak onTuyeckas cHCTeEMa. bIuM30pykocTh U
JaTbHO30PKOCTb.

Paznoxkenne Oenoro cBera B crnekrp. OmnbiTel HetoTona. CnoxxeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Jlemoncmpayuu.

[IpssMOIMHENHOE PacIIPOCTPAaHEHNE CBETA.

OtpakeHue cBeTa.

[Tony4yenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

IIpenomiienue cBera.

Onrtuueckuil CBETOBO/I.

Xox mydeit B coOuparoIiei ImH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tonyyenune n300paxxeHUi ¢ TOMOLIBIO JTUH3.

[Tpunuun aeictBus GoToanmnapaTa, MUKPOCKOIIA U TEIECKOTIA.

10. Mopnens 1i1a3sa.

11. Paznoxenue 6e10ro cBera B CIEKTP.

12. [Tonydenue 6esoro cBeTa Mpu CIOKEHUHU CBETA PA3HBIX 1[BETOB.

Jlabopamopnule pabomel u onvimot.

1. Uccnenoanue 3aBUCMMOCTH yIjla OTpa)KE€HUs CBETOBOIO Jiy4ya OT yrJja
naJcHUs.

2. H3ydeHue xapakTepuCTUK U300paKeHUs MpeIMETa B IUIOCKOM 3epKalie.
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3. HccnenoBanue 3aBUCUMOCTH yTJla IPEJIOMJIEHHUS CBETOBOIO JIyda OT yria
NaJCHUs Ha TPAaHULE «BO31YX—CTEKIION.

4. IlonmyuyeHue n300paxxeHU ¢ TOMOLIbI COOUPAOILEH JIMH3HI.
Omnpenenenne GOKYyCHOTO pacCTOSIHUS U ONTHYECKOM CHUIIbI COOMparoIen
JIVH3BL.

6. OnbITHI 110 Pa3I0KEHUIO OEJIOro CBETa B CIIEKTP.

7. ONBITHI IO BOCHPUATHIO IIBETA NPEIMETOB NPU MX HAOIIOACHUU 4Yepe3
[[BETOBbIE (PUIIBTPHI.



Paznen 12. KBaHnTOBbBIE SIBJICHUS.

Omnwitel Pe3epdopna u mnanerapnas monens aroma. Momens atoma bopa.
Hcnyckanue u norimouieHue ceera aroMoM. KBaHThl. JInHeWyaTeie CIEKTPBL.

PanuoaktuBHOCTh. Anbda, 6eTa- U ramma-uznydeHusi. CTpoeHre aTOMHOIO
aapa. HyxiioHHas Moxens aroMHOro szapa. Msoromel. PannoakTuBHBIE
npespamenus. [lepuon nmonypacnana aTOMHBIX SI€EP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsAJIOBOITO U MAacCOBOTO YHCEIL.
DHeprus CBsI3M aTOMHBIX sifep. CBs3b Macchl M 3HEpruu. Peakuuun cuHTE3a U
nenenus anep. Mcrounuku sneprun CosHIa U 3BE3 .

SnepHas sHepretuka. J[eWCTBHS pAaAMOAKTUBHBIX M3JIyYCHUN Ha >KUBbIC
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHoekTpbl U3IIyYEHUS U MOTJIONICHUSI.

2. CrnekTpbl pa3InYHbIX Ia30B.

3. CmekTp BOIOpoOJa.

4. HaOmronenue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTumka HOHU3UPYIOMINX U3ITYUCHUH.

6. Peructpanus uzinydyeHus NpUpOAHbIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopnuie padbomout u onvimel.

1. HaOmroneHue CrjIONMIHBIX U JIMHEHYATBIX CIIEKTPOB U3TyUCHHUS.

2. HccnenoBanue TpEeKOB: U3MEPEHHUE DHEPTUU YACTHULBI 10 TOPMO3HOMY

myTH (110 dhoTorpadusim).

3. M3mepenue pagnoakTUBHOTO (PoHA.

IToBTOPHUTEIBbHO-0000IAIOIIUIA MOAYJIb.

[ToBTOpUTENHHO-0000AIOIMIA MOAYJIb IPEIHA3HAYEH JJIsl CUCTEMATU3ALNU
U 000OmIeHHs]  MPEAMETHOTO  COJAEpXKaHUs W OMNbITa  JEATENbHOCTH,
npUOOPETEHHOTO TIPU U3YUYEHUHU BCEro Kypca (PU3UKH, a TaKkXkKe JUIsl MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMeHy 10 (u3uke A oO0ydaromuxcs,
BBIOpPABILIKX 3TOT y4E€OHBIN MpeaMeT.

[Ipn n3ydyeHnn JaHHOTO MOAYJISA PEAIU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIBI
JESITEIHbHOCTH, HA OCHOBE KOTOPBIX 00ECIEYMBACTCS TOCTH)KEHHE MPEIMETHBIX U
METANpeMETHBIX  IJIAHUPYEMbIX  PE3yJibTaToB  00y4yeHuUs, QopMupyercs
€CTECTBEHHOHAY4YHAs! TPAMOTHOCTB: OCBOEHWE HAyYHBIX METOJIOB HMCCIIEHOBAHUS
SBJICHUA TIPUPOABI M TEXHHUKH, OBIAJCHUEC YMEHUSMU OOBSICHATH (U3HUECKHE
SABJICHUS, NPUMEHSAS T[OJyYEHHbIE 3HAHUWS, pelmaTrh 3aJayd, B TOM YHUCJE
KAUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHATBHO AESTENBHOCTHBIN XapaKTep JaHHOTO pa3/ena peaau3yercs 3a
CYET TOT0, UTO O0YUAIOIIMECS BBITIOIHSIOT 33JJaHUs, B KOTOPBIX UM MpEJIaraeTcs:



HA OCHOBE TIOJIyYEHHBIX 3HAHUW paclo3HaBaTh W HAYYHO OOBSICHATH
dusnueckue sIBJICHUS B OKPYIKAIOIIEH MMPUPOJIE ¥ TTOBCETHEBHOM KU3HH,
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SBJIICHHM, B TOM
Yyyciie IS IPOBEPKU TUIIOTE3 U MOJIYUYECHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HamOoOJiee BaXHBIX JOCTHXKEHUN COBPEMEHHBIX
TE€XHOJIOTUM, HATPUMEDP, NPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IIPEBPALICHUS U COXPAHEHHUS BCEX M3BECTHBIX BUJIOB
SHEPIuMu.



IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA HNPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3yuenue (u3nKyu HA ypOBHE OCHOBHOI'O OOIIEro 00Opa3zoBaHUsl HAIIPaBJIEHO

Ha JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6p330BaTeHBHbIX

pe3yJIbTaTOB.

B pesynbrare usyuenus Gu3MKu Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs

y oOyuaromierocs OyayT cOpMUpPOBaHbI CIEAYIONIUE JIMYHOCTHBIE PE3YyJIbTaThl B
YJaCTH:

1) mnaTpMOTHYECKOr0 BOCIIUTAHMSA

— MPOSIBJICHUE MHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
(bu3nueCcKOl HayKU;

— LEHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

— TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKJI€HUH OOILECTBEHHO 3HAYUMBIX U
TUUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUECKUM NPUMEHEHHEM TOCTHKEHUM
(buzukuy;

— OCO3HAaHHME BAXXKHOCTH MOPAIBHO-3TUYECKUX MPUHIUIOB B JEATEIBHOCTH
Y4EHOTO;

3) 3cTeTMYeCKOro BOCIIMTAHMSI:

— BOCIIPUSITUE ICTETHUUECKHUX KadyeCTB (DPU3MUECKON HAyKHU: €€ TapMOHHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

— OCO3HaHWE I[EHHOCTH (PU3NYECKOM HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
II03HAHHUS MHUPA, OCHOBBI PA3BUTHUs TEXHOJIOTUM, BaXXHEMIIEH COCTABIAIOLICH
KYJIBTYpBI;

— pa3BUTHE HAy4YHOW JI0003HATEIBHOCTH, MHTEpEca K HCCIEI0BATEIbCKOM
JEeSTEIbHOCTH;

S5) ¢opvupoBaHusi  KYJbTYPbl  3A0POBbS M  3MOIMOHAJBHOIO
0J1aronoJryyus:

— OCO3HaHME LIEHHOCTM 0Oe3omacHoro ooOpas3a >XM3HMU B COBPEMEHHOM
TEXHOJOTUYECKOM MHpPE, BAXKHOCTH MpaBHJ O€30MACHOr0 IOBEAEHUS Ha
TpaHCIIOPTE, HA JOpPOrax, C 3JEKTPUUECKUM M TEIJIOBBIM 00OOPYJOBAHHUEM B
JOMAIIHUX yCIIOBHUSAX;

— cpOpMHUPOBAHHOCTh HaBbIKa pediaeKcuH, NPU3HAHKWE CBOETro IpaBa Ha
OLIMOKY U TAKOT'O )K€ IIpaBa y APyroro 4yejaoBeKa;

6) TPy10BOIr0 BOCIIUTAHUS:



e — AKTHBHOE y4YacTH€ B PEIICHUM MPaKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTenpbHONl  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W
COLIMAJIbHOM HANpPaBJICHHOCTH, TPEOYIOIMX B TOM YHCIe U (U3HMYECKUX
3HAHUM;

e — MHTEpEC K NPAaKTUYECKOMY M3YUEHUIO MPOQeCcCHii, CBA3aHHBIX ¢ (PU3UKOIL;

e 7) 3K0JIOTMYECKOI0 BOCIIUTAHUS:

e — OpHUEHTAlUi HA MpPUMEHEHHE (DU3MYECKUX 3HAHUU U1 peuieHus 3ajady B
00JacTH OKpY’Karoliel cpenapl, IUIAaHUPOBAHMUSI TOCTYIKOB M OLEHKH UX
BO3MOYHBIX MTOCJIEICTBUM JIJIs1 OKPYKAIOLIEH Cpeibl;

e — OCO3HAaHME TIJ00AJBHOTO XapakKTepa 3KOJIOIMYECKUX MpoOJIeM M MyTel HuX
pelleHNs;

e 8) amanTanMu K M3MEHAIIIUMCH YCJOBHAM COLMAJIBHOW M NPHUPOIHOM
cpenbl:

e — MOTPEOHOCTh BO B3aUMOJCHCTBUU NPHU BBINOJHEHUU HCCIEIOBAHUA H
NPOEKTOB (PU3MYECKOW HANpaBICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSAM
NPYTHX;

e — TIIOBBIUIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH YE€pe3 IPAKTHYECKYIO
JESTENIbHOCTb;

e — NOTPeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM unciie (HOpMyITUPOBAThH
UJeH, MOHATUS, TUIIOTE3bI O PU3UUECKUX 00BEKTaX U SABJICHUSIX;

e — OCO3HaHHE ACPUIIMTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEN B 00JIaCTH
buzukuy;

e — IUIAHUPOBAHHME CBOEr0 pPA3BUTHUA B NPUOOPETEHUH HOBBIX (DUIUYECKUX
3HAHUM;

e — CTpEMJICHUE aHAJIM3UPOBATh W BBISABIATH B3aUMOCBSI3U MPUPOJBI, 00IIECTBA
Y SKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BAHUEM (PU3MUECKUX 3HAHUI;

e — OIICHKA CBOMX JCHUCTBUU C YYETOM BIUSHUSA Ha OKPYXKAIOILIYIO Cpeny,
BO3MO>KHBIX INI00AJIBHBIX MOCIEICTBUN.

METANIPEIMETHBIE PE3YJIbTATBI

B pesynbrate OcBOeHHS NporpamMMmbl IO (U3WKE HAa ypPOBHE OCHOBHOTO
oO1rero o0pa3oBanus y o0ydaromierocs: OyayT copMUpOBaHBI MeTaNpeAMeTHbIe
Pe3yJabTaThl, BKIIOYAOIINE MTO3HABATEIIbHBIC YHUBEPCATbHbBIC YUeOHBIC ACHCTBUS,
KOMMYHHUKATHBHBIC  yHHBEpCajbHbIe  y4eOHbIC  JICHCTBHUSA, PETyJIATHBHBIC
YHHUBEpCaIbHBIC YUCOHbIC ICHCTBUS.

Ilo3naBaTe/ibHBIE YHUBEPCAJIBbHBIC yqeﬁnble HeﬁCTBHﬂ

Bba3oBble JjornuecKkue 1eMCTBUA:



BBISBIISIT M XapaKTEPH30BaTh CYIIECTBEHHBIE TMPU3HAKK OOBEKTOB
(s1BIEHMIN);

yCTaHaBJIMBATh CYIECTBEHHBIN MPU3HAK KJIAaCCU(DUKAIIMN, OCHOBAHUS IS
0000I1IeHNS U CpaBHEHUS,

BBISBIISITh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B pacCMaTpUBAEMBbIX (DaKTax,
JAHHBIX U HAOIOICHUSIX, OTHOCAIIUXCS K (DU3UIECKUM SIBIICHUSIM;
BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M TPU HU3YyYEHUU (U3HUECKUX
SIBIICHUW W TIPOIIECCOB, JIeIaTh BBIBOJIBI C MCIOJb30BAHUEM JICTYKTHUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUEHUH, BBIBUTATh TUIIOTE3bI O B3aMMOCBSI3IX
(U3UICCKUX BEIIMUMH,

CaMOCTOATENFHO BBIOUpATh CHOCO0 pelieHus: ydeOHOM (pu3nyecKkon
3a/1auyu (CpaBHEHHE HECKOJBKHX BapHaHTOB pEIICHUsS, BHIOOp HamOoliee
MOIXOJISAIIETO ¢ YIETOM CaMOCTOSITENIEHO BBIICJICHHBIX KPUTECPHUEB).

Ba3oBble ucciienoBarejbLcKe 1eCTBHA:

UCIIOJIb30BaTh BOTIPOCKHI KaK UCCIIEA0BATEIbCKUH HHCTPYMEHT MTO3HAHUS;
IPOBOJIUTH 10 CAMOCTOSITEIBHO COCTABJICHHOMY TUIAHY OTBIT, HECIOKHBIN
bu3HUecKnii SKCIEPUMEHT, HEOONBIIOE UCCIeN0OBaHue (DUINIECKOTO
SIBJICHUS,

OIICHWBATh HA TMPUMEHUMOCTH M JOCTOBEPHOCTh HWH(OpMAIHIO,
TIOJTYYCHHYIO B XOJI€ HCCIICIOBAHUS UJIN SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIMPOBATH 000OIIEHUS U BBIBOJIBI 110 pe3yJibTaTaM
POBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICAOBAHNS;

IPOTHO3UPOBATh BO3MOKHOE JajbHEHIEe pasBUTHE  (PU3UUECKHUX
MIPOIIECCOB, a TAK)KE BBIIBUTATH MIPEAMOI0KEHNS 00 UX PA3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmueii:

NPUMEHSTh Pa3INYHbIE METO/Ibl, MHCTPYMEHTHI U 3aIlPOChl MIPH MOUCKE U
orOope WHGPOPMAIMKM WJIA JIAHHBIX C YYETOM TPEII0KCHHON ydeOHOMH
dbuznyeckon 3a1auu;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH WH(HOPMAITHIO
Pa3IUYHBIX BUJOB U OPM TIPEICTABIICHHUS,

CaMOCTOSATEIILHO  BBIOMpaTh ONTUMAJIbHYIO (OpMY TIpPECTaBICHUS
uHbOpPMAIIMM W WUTIOCTPUPOBATh pEIIaeMble 3aJaud  HECIOKHBIMU
CXeMaMHu, TuarpaMmmamMu, HTHOU rpauKoi U MX KOMOWHAIIASMH.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC y4eOHbIC 1eHCTBHA:

B XoAe oOCyxAeHHs y4eOHOro marepuana, pe3yiabTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIMIPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI U
BBICKa3bIBaTh MJICH, HAlIEJICHHbIE Ha pEIICHUE 3aJaud U MOoJAepKaHHe
OJarokenaTeIbHOCTH OOLIEHUS;



COTIOCTaBIIATh CBOM CYXACHHUS C CYXICHHSIMH JAPYTHX YYaCTHUKOB
Juanora, OOHapy»XKUBaTh Pa3IU4Ke U CXOJICTBO MO3UITNN;

BBIPA)KATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
MyOIMYHO TPECTABIATh PE3YJIbTAThHI BBIMOJIHEHHOTO (PU3MUECKOTO OTBITa
(9KCTIEpUMEHTA, UCCIIEAOBAHMS, POCKTA);

NOHWMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
UHAMBUIYATbHON palbOThl TPH PEHICHUH KOHKPETHOW (HU3UYECKOM
poOJIeMBbl;

NPUHUMATh [EJTU COBMECTHOW NEATEILHOCTH, OPTaHU30BBIBATh JICUCTBUS
no e€ MOCTIKEHHUIO: paclpelneisTb poJu, O00CYXIaTh MPOIECCH U
pe3ynbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJTHSTH CBOIO YacTh pa0OThI, JOCTUTAsi KAUECTBEHHOTO pe3yJbTaTa Io
CBOEMY HAMPABICHUIO W KOOPAWHHUPYS CBOU JACUCTBUS C JAPYTHMH
YJICHAMH KOMAaH/IbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja B OOIIUN MPOAYKT MO KPUTEPHSM,
CaMOCTOSITENILHO CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aHMMOICHCTBHSI.

PeryiasitTuBHbIC YHHBepcalbHbIE yueOHbIe

naeiicrBust CaMmoopranu3anms:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYyalHsIX, TPEOYIOMNX
JUIsl petieHust GU3MYEeCKUX 3HAHU;

OpUEHTHPOBATbCA B  PAVIMUHBIX IOAXOAAX NPHUHIATHS  pELICHUH
(MHAMBUYaTIbHOE, NPHUHATHE PEIICHHMS B TPYyIIE, NPUHATHE PELICHUN
rpynmnoun);

CaMOCTOATENIbHO COCTABJISITh AJITOPUTM peLICHUsT (PU3NYECKOH 3a/1auul WU
IUIaHa MCCIEAOBAaHUS C yYETOM HMEIOIIMXCS PECYypCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh IIPEJIaracMble BAPUAHThI PELICHUN;
JIeN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.

CaMOKOHTPOHL, AMOIHUOHAJIbHBbIN HHTEJLJIEKT:

NaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMM U IPeAJIaraTh IJIaH €€ N3MEHEHUS;
OOBSICHATh ~ TPUYUHBI  JOCTHKEHUS  (HEAOCTHXKEHUSI)  pe3yJIbTaToOB
JesITeNIbHOCTH, 1aBaTh OI[CHKY MPHOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHCJIE B XOJ BBIIOJTHEHUS
¢u3MuecKoro UMCCIENOBaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallMid, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIOBUSIM;

CTaBUTh ce0s1 HA MECTO JIPYroro 4ejoBeKa B XO/€ Cropa WK JUCKYCCUU Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;



IPHU3HABATH CBOE MPABO HAa OLIMOKY MpHU PEIIeHUH PU3NYECKUX 3a]a4 WU B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYIoOro.

HPEIMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 Kjacce MpeMETHbIE PE3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHU:

UCIIOIb30BaTh  TOHATHSA: (PU3MUECKHEe W  XUMHYECKHE  SBJIICHHS,
HaOII0JIeHUE, IKCIEPUMEHT, MOJCNb, THUIOTe3a, CIUHMIBI (PU3MUESCKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbIe COCTOSIHMS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOoe JBWKEHHE (paBHOMEpHOE,
HEpAaBHOMEpPHOE, TNPSMOJUHEHHOE), TPACKTOPHUS, PaBHOJCHCTBYIOIIAS
cua, nedopmarnus (ynpyras, TJIacTU4ecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

paznuuath siBieHus (auddy3us, TEMI0BOE JABUKEHUE YaCTHI] BEIIECTBA,
paBHOMEpPHOE  JIBMIKCHHE, HEPAaBHOMEPHOE  JBWIKCHHE, HHEPIHS,
B3aUMOJICHCTBUE TEJI, PaBHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHOW OCHIO
BpallleHus, Tepeaada MdaBjieHUs TBEPABIMH TeJIaMH, XUIKOCTIMHU U
razamu, arMocepHoe JaBlieHWE, IUIaBaHWE TeJ, MpPeBpallcHUs
MEXaHUYECKOM SHEPruM) IO OMUCAHMIO UX XaPAKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (DU3NUECKOE SIBJICHUE;
pacrio3HaBaTh MPOSIBIICHHE U3YUYCHHBIX (U3UYECKUX  SBJICHUN B
OKpY>XXalollleM MHUpe, B TOM 4ucjie (U3UYECKHUE SBICHUS B MPUPOJIE:
MPUMEPBI JIBMKEHUS C PA3IMUYHBIMH CKOPOCTSIMH B JKMBOM WM HEXKHUBOMU
pUpOJIe, JCUCTBHE CWJIBI TPEHHS B TPHUPOJE M TEXHUKE, BIIUSHUE
aTMOoc(EepHOro JaBJCHUS Ha KUBOW OpPraHU3M, IUIABAaHUE PHIO, phlUaru B
TEJIe YeNIOBeKa, MPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B yUeOHYIO,
BBIJICIIATH CYIICCTBCHHBIC CBOMCTBA (ITPU3HAKN) (DU3NUSCKUX SIBJICHUI;
OTMCHIBATh M3YyYCHHBIC CBOMCTBA TN M (PU3UYECKUE SIBJICHUS, UCTIONb3YS
dbu3udeckre BEIUYMHBI (Macca, 00BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSISI CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSKECTH, BEC
Tella, Ccujla TPEeHUs, AaBjieHHe (TBEPAOro Tena, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAS CHJIa, MEXaHW4YecKass padoTa, MOIIHOCTh, TUICUO CHUJIBI,
MOMEHT CWIbl, KO3(PQUIMEHT TOJIE3HOI0 JCUCTBUS MEXaHHU3MOB,
KMHETUYECKAasl W TMOTCHLMAIbHAS YHEPTUs), MPU ONHCAHUU MPaBUIBLHO
TpakToBaTh  (U3MYCCKUA  CMBICI  HCIIOIB3YEMBIX  BEIWYHH, HX
0003HaYCHUSI W EIUHUIIBI (PU3NYECKUX BEIMYHMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIINE JTAHHYIO (DU3WYECKYI0 BEJIMYHMHY C JPYTMMH BEJIUMYHMHAMH,
CTPOUTH TpauKK U3yUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJIIMUNH;



XapaKkTepu30BaTh CBOMCTBA TeJ, (U3MYECKHUE SBJICHUS M MPOIECCHI,
UCIIONb3Ys MpaBUjia CIOXKEHUs cui (BI0JIb OAHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, paBUiIo paBHOBeCHs pbiuara (010ka),
«30JI0TO€ TIPAaBUJIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHWYECKOU
SHEPruM, MpU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3alUChIBATh €70 MATEMATUYECKOE BhIPAKEHUE;

OOBSACHATHh (PU3UYECKUE SBJICHHUSI, IPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
Y B KOHTEKCTE CUTYallMil IPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH TPUYMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 1-2
JIOTUYECKHUX II1ar0B ¢ OMOpPO Ha 1—2 M3y4YEHHBIX CBOMCTBA (PH3UYECKUX
SBJICHUM, (U3UUYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTth pacu€THble 3amauyd B 1—2 NEUCTBUS, UCIONb3YysS 3aKOHBI M
dbopmyIbl, CBs3BIBaIOIIME (DU3NUECKUE BEIMYMHBI: HAa OCHOBE aHaIu3a
YCIIOBHS 3aJ1ayyl 3aMUCHIBATh KPATKOE YCIOBHE, MOJICTABIATH (DU3UIECKUE
BEJTUYUHBI B (OPMYJIBI M TPOBOJUTH PACUEThl, HAXOJIUTH CIPABOYHbBIC
JaHHBIE, HEOOXOAUMBIE JIJISl PEIIeHUs 3aja4, OLEHUBATh PEATUCTUUYHOCTh
MOJIy4Y€HHOU (PU3UUECKOI BETUUUHBI;

pacro3HaBath NPOOJEMBI, KOTOPhIE MOXKHO PEIIUTh MPU [OMOIIU
(bu3MUeCKNX METOJIOB, B OMIMCAHUH UCCIIEIOBAHUS BBIJICTSThH MIPOBEPSIEMOE
npeanoioxkenue  (TUnoresy),  pasidyaTh M UHTEPIPETUPOBATH
MOJIyYEHHBIH pe3ysbTaT, HAaXOAUTh OIIMOKM B XOJ€ ONbITa, JeiaTh
BBIBOJIBI 110 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMBITBI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
(bu3nyecKux CBOMCTB Tem: (hOPMYIHPOBATH MPOBEPSIEMbIE MTPEANONIOKEHHUS,
coOUpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYyI0BaHUs, 3alUCHIBATh X0
ombITa U GOPMYITUPOBATH BHIBOIHI,

BBIMIOJIHATh TPSAMBIE U3MEPEHHUS PACCTOSHUS, BPEMEHH, MAacChl Tela,
00bEMa, CHUIBl M TEMIEPATyphl C MCIOJIH30BAHMEM AaHAJOTOBBIX U
nu(poBBIX TPUOOPOB, 3amMUCHIBaTh MOKAa3aHHUS MPUOOPOB C YUETOM
3aJIaHHON a0COTIOTHOM MOTPENTHOCTH U3MEPEHUI;

MIPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMUYMHBI OT
JIPYrol € HCMOIb30BAHUEM TMPSMBIX H3MEPEHUM (3aBUCHUMOCTU IYTH
PaBHOMEPHO JABMIKYIIETOCS Tela OT BPEMEHHM [IBHXKCHUSI Teja, CHUJIbI
TPEHMS CKOJILKEHHUS OT Beca Teja, KauecTBa 00paOO0TKHU IMTOBEPXHOCTEHN Tell
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOIAAU COMIPUKOCHOBEHUS TEJI, CUIIbI
YOPYroCTA OT YJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIIEH CUJIBI OT 00bEMa
NOTPYKEHHON YacCTH TeJla U OT TUIOTHOCTU KUJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH Teja, OT TJIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUI
TUTABaHUS TEJl, YCIOBHUI paBHOBECHs pblyara M OJIOKOB), y4aCTBOBaTh B



IUIAHUPOBAHUM YYEOHOrO0 HCCIIEJOBaHUs, COOMpaTh YCTAHOBKY U
BBIMOJHATh U3MEPEHHs], CIEAys NpPeIOKEHHOMY IUIaHy, (DUKCHpPOBATh
pe3ysbTaThl MOJTYYEHHOM 3aBUCHUMOCTH (U3UYECKUX BEJIUYUH B BHJIE
NPEUIOKEHHBIX TA0JIUL U TpauKoOB, J€JaTh BBIBOJABI MO pPE3yJbTaTam
UCCIIEIOBAHMS;

IPOBOANUTh KOCBEHHBbIE H3MEPEHHUsS (U3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTU U TBEPAOrO Tejla, CUla TPEHHUS CKOJIBKEHMS,
JaBJICHWE  BO3JyXa, BbITAIKUBAIOIIAs CWiIa, JCHCTByloIlas  Ha
NOrpy’KEHHOE B XKUAKOCTh TeN0, KOA(P(UIMEHT NOJIE3HOTO JEHCTBUS
OPOCTBIX MEXaHU3MOB), CJeAys MPEUIOKEHHON HHCTPYKIUHU: TpHU
BBIMOJIHEHUH HU3MEPEHHM coOMpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY U
BBIUUCIISITh 3HAUEHUE UCKOMOM BEIMYUHBL;

coOJr01aTh MpaBUjIa TEXHUKU 0€30aCHOCTH IIPH paboTe ¢ J1abopaTOpHBIM
00opya0BaHUEM;

yKa3bIBaTh NPUHIUIBI ACUCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BECBbl, TEPMOMETP, AMHAMOMETP, COOOILIAIOUIMECS COCYJIbl, OapoMmerp,
pBIYar, NOJBKHBIA U HETIOJABMKHBIN OJIOK, HAKIIOHHAS TNIOCKOCTB;
XapaKkTepu30BaTh MPHUHIMIBI JEHCTBUS HM3yYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIMOpPOMl Ha UX OmucaHus (B TOM 4MHCIIE:
HNOJIIMITHUKY, YCTPOWCTBO BOJONPOBOJAA, TUAPABIMYECKUM IIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, APEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBax (pU3MYECKUX SIBICHUN U HEOOXOAUMbIe (PU3MUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  HpUMEpPhl  (HaXOAWTh  HMHPOPMALUIO O  IpUMepax)
NPaKTHYECKOTO HCIOIb30BaHUS (M3MUECKUX 3HAHUI B TOBCEIHEBHOI
XKU3HH JJIs1 oOecrieueHrs 0€30MacHOCTH TpH O0paIleHnu ¢ MpudopamMu 1
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3/I0pPOBbS U COONIOIEHUS
HOPM 3KOJIOTUYECKOTO MTOBEACHUS B OKPYKAIOUIEH cpene;

OCYLIECTBJIATh OTOOpP HCTOYHMKOB uUH(popmanuu B HuTepHere B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHNXCS
3HaHUW M TYTEM CpPAaBHEHUS PpA3IUYHBIX HCTOYHHMKOB BBIIEIATH
UH(POpPMAIMIO, KOTOpas SBJIAETCS INPOTUBOPEUMBON WM MOXET OBbITh
HEJIOCTOBEPHOIA;

UCTIOJIb30BaTh MPH BBHINOJIHEHWN Y4€OHBIX 3aJaHUIl HAYyYHO-MOMYJISIPHYIO
AUTEepaTypy (PU3MUECKOro  CcoAepXkaHMs, CIPAaBOYHbIE MaTepHUalbl,
pecypcsl cetd MIHTepHET, BIageTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus MH(POPMALIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHMKOB MHGOpMAINKN PU3NUECKOTO COACPIKAHNUSA, B TOM



yycie NyOJu4HO JAeNaTh KpaTKue COOOIIEHHS O pPe3yJibTaTax MPOEKTOB
WIM Y4YeOHBIX HCCIEJOBAHUM, TMpPU HSTOM TPAMOTHO HCIOIb30BaTh
U3YYCHHBI TIOHATHHHBIA ammapar Kypca (HU3uMKH, COMPOBOXKIATH
BBICTYIUUIEHUE MTPE3CHTALIUEN;

IpU BBINIOJIHEHUU YYE€OHBIX IPOCKTOB U HCCIEIOBAHUM paCHpENessiTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBHM C IOCTaBJICHHBIMU 3a/lauaMH,
CIEOUTHh 3a BBIINOJHEHUEM IUIAHA JIEMCTBUM, AaJEKBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJIQJ, B  JIEATEIBHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.

K xoHiy 00yuenus B 8 kiacce npeIMETHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE JIBUIKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUTMYCCKUE U
amop(dHBIC TeJa, HACHIIICHHBIM W HEHACHIICHHBIM MMap, BIAKHOCTH
BO3/lyXa, TeMIeparypa, BHYTPEHHSsSI OHEPrus, TEIJIOBON JBUTATEINb,
AJIEMEHTAPHBIN ANEKTPUUYECKUH 3apsijl, AMEKTPUUYECKOE MOJIe, TPOBOJHUKU U
JUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUISCKUN TOK, MATHUTHOE TI0JIC;
pasnuyaTh SBJICHHS (TETUIOBOE PACIIMPEHHE W CKaThe, Teruionepesada,
TEIMJIOBOE PABHOBECHE, CMAuMBaHHUE, KAMWUISPHBIC SBIICHUS, UCTIApPEHHUE,
KOHJICHCAIUsl, IJIaBJIEHUE, KpUcTaum3anus (OTBEpAECBaHUE), KUIICHHE,
TeIuIonepeava (TETUTOTPOBOHOCTb, KOHBEKITHS, U3ITy9CHHE),
ANEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3aps0B, JEHCTBUS IJICKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aUMOJICUCTBHE MAarHUTOB, JEHCTBUE
MarHUTHOTO TOJISI HA POBOAHUK C TOKOM, 3JIEKTPOMArHUTHASI UHTYKIIKA)
10 OINHWCAHWIO WX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacmo3HaBaTh MPOSBICHHE U3YYEHHBIX (PU3UYECKHX SBJICHUN B
OKpY>KalollleM MHpe, B TOM uucie (U3HUECKHE SBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSDKCHHE U KAaMWUISAPHBIC SIBJICHUS B TPUPOJE,
KpUCTAUIBI B Tpupoze, usnydenne ConHIa, 3aMep3aHre BOIOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUe POCHI, TYMaHa, WHEs, CHEra, JIEKTPUUYECKUE
SBJICHUA B atMmocdepe, 3IEKTPUYECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiid, Jpeiid MOII0COB, POJib MAarHUTHOTO TMOJSL JUIsl KU3HU Ha
3emiie, TOJISIPHOE CHUSTHUE, TIPH ATOM MEPEBOANTH MPAKTUUYECKYIO 33a/1auy B
y4eOHYI0, BBIICNATHh CYIIECTBEHHBIE CBOWCTBA (MpU3HAKK) (U3HUUECKUX
SIBIICHUM;

OMKCHIBATh M3yYCHHBIE CBOMCTBA TEN U (DU3UUCCKUE SBIICHUS, UCITOIB3YS
dbu3nueckre BEIMYHUHBI (TEMIEpaTypa, BHYTPEHHSS HEPTHs, KOJIMIECTBO
TEIJIOTHI, YJENlbHAas TEIUIOEMKOCTh BEIIECTBA, YJICJIbHAas TEIioTa



IUTABJICHMS], YJIeJbHAsl TEIJIOTa NapooOpa3oBaHMsl, YJeidbHAas TEIJIOTa
CropaHusi TOIUIMBA, KOA(DQPUIIMEHT TOJIE3HOTO JEHCTBUS TEIJIOBOM
MAalllMHbl, OTHOCUTEJbHAS BIAXXHOCTh BO3/lyXa, AJIEKTPUUYECKUI 3apsii,
CUJa TOKa, 3JIEKTPUYECKOE HAIpPSKEHHUE, CONPOTHUBJIEHUE NPOBOJIHHKA,
yAEIbHOE  CONPOTUBIEHUE  BeEIleCTBa, paboTa U MOIIHOCTh
AJEKTPUYECKOT0 TOKa), IMpPU  ONHCAaHUU TNPABUIBHO TPAKTOBATh
(bu3MUeCKril CMBICIT MCTOJb3YEeMbIX BEIUYHH, 0O003HAYEHUS W E€IUHUIIBI
bu3MUeCKUX BEJIMYMH, HAXOJUTh (OPMYJbl, CBS3bIBAIOIINE JIAHHYIO
GU3UYECKYI0 BEIMYMHY C JAPYTMMHU BEJIMYUHAMH, CTPOUTH TpaduKu
W3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SIBICHHUS U TIPOIECCHI,
UCIIONb3Ysd OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpUU
CTPOCHMS BEIIECTBA, MPUHLMI CYNEPHO3UIMUA MOJield (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa Jyisl yyacTKa LeMH, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMS DSHEPruM, NpPU OTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alMChIBATh €r0 MAaTeMaTHYeCKOe
BBIpaKEHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl M CBOWCTBA TN, B TOM YHUCJIE U B
KOHTEKCTE CUTyalHUl MPaKTUKOOPUEHTUPOBAHHOTO XAPAKTEPA: BBISBIISITH
NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHUE U3 1—2 TOrHYecKux
IaroB ¢ Omnopoi Ha 1—2 W3y4YEeHHBIX CBOMCTBA (PU3MYECKUX SIBJICHU,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemaTth pacu€THble 3aJayd B 2—3 JEUCTBUS, HUCIOIb3YySd 3aKOHBI U
dbopMyIbl, CBsI3bIBaIONIME (DU3MUECKUE BEJIMYMHBI: Ha OCHOBE aHaIM3a
YCIIOBHSI 3aJlayd 3alUChiBaTh KPAaTKOE YCIOBHUE, BBIABIATH HEIOCTATOK
JAHHBIX JUISI PEIIEHUs 3aJadd, BBIOMPATh 3aKOHBI W (OPMYJIBI,
HeoOxonuMble i €€ pelIeHHs, MPOBOAUTH pPacy€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaUeHUE (PU3NYECKOI BEIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMBbI, KOTOPhIE MOXXHO PEIIUTh TpPU [OMOIIU
(Gu3HYEeCKMX METOJOB, HWCIIONB3yS OINHUCAHUE HWCCICAOBAHUS, BBIICIATH
IpOBEPSIEMOE MPEANOJIOKEHNUE, OLEHUBATh NPABUIBHOCTh MOPSIKA
IIPOBEJEHUS UCCIIEIOBAHMS, AENIATh BEIBOBL,

IPOBOJUTH OMBITHI TIO HAOMIOACHUIO (PUBMYECKUX SIBICHUN WM
(bu3HUEeCKIX CBOMCTB Tell (KAMWIISIPHBIC SBJICHHUSI, 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHusl TpPH M3JIYyYEHUHM OT IBETa M3Iyyaroled (MOromarolei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJbI OT TEMIMEPATYPhl KUIAKOCTH U
WIoMAa €€ TOBEPXHOCTH, OJJIEKTpU3alUsi TeJl U B3aUMOJCHCTBHE
ANEKTPUYECKUX 3apsoB, B3aUMOJAECHCTBHE TOCTOSIHHBIX MArHHUTOB,
BU3yaJIM3alllisl MAarHUTHBIX IIOJIEM MOCTOSHHBIX MAarHuTOB, JIEUCTBUS



MAarHMTHOIO MOJs Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTA,
CBOMCTBAa DBJEKTPOJABUTATENS MOCTOSHHOTO TOKa): (POpPMYIHpPOBAThH
IpoBEpsieMble MPEAIOIOKEHNs, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO
000py/10BaHus, ONUCHIBATh XOJ1 ONbITa U (POPMYJIUPOBATH BHIBOBI;
BBIIIOJIHATE ~ IPSIMBIE  U3MEPEHUS  TEMIIEPATypPbl,  OTHOCUTEIBHOM
BJI&XXHOCTM BO3JyXa, CWJIBl TOKA, HANOPSDKEHUS C HUCIOJIb30BAHUEM
aHAJIOTOBBIX MpPUOOPOB M AATYUMKOB (PHU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yJIbTaThl U3MEPEHUI ¢ YUETOM 3aJaHHOM a0COJIFOTHOM MOIPEUIHOCTH;
IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJIHON (PU3NYECKO BETUUMHBI OT
OpPyrod C HCHOJB30BaHUEM MPSMBIX HM3MEpPEHUN  (3aBUCUMOCTH
CONIPOTHUBIICHUS IIPOBOJHMKA OT €r0 JUIMHBI, IUIOLIAAU IIOIIEPEYHOTO
CEYCHMS U YACIBHOIO CONPOTHUBIICHHS BELIECTBA IIPOBOJIHMKA, CUIIBI TOKA,
UAYLIIETO 4Yepe3 NPOBOJHMK, OT HANpsDKEHUS HA  NPOBOJHUKE,
UCCIENOBAHUE IIOCIENOBATENBHOTO M IApAJUIENIBHOTO  COCIMHEHUM
IPOBOJHMKOB): IUIAHUPOBATh HCCIEAOBAHHUE, COOMpPATh YCTAHOBKY U
BBINOJIHATh MU3MEPEHMsS, CIENysl NPEIIOKEHHOMY IUIaHy, (PUKCHPOBAThH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJI€ TaOMULl M TpauKOB,
JieNaTh BBIBOJIBI 10 PE3YyJIbTATAM MCCIEA0BAHN;

OPOBOJNUTh KOCBEHHbIE H3MEpeHHs] (U3MUECKUX BeJWYMH (yleiabHas
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTUBJICHHE IPOBOJHUKA, paboTa U
MOILIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHMPOBATh HM3MEPEHUs, COOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys NPEIJIOKEHHON WHCTPYKLUUH, U
BBIYHCIIATH 3HAYECHHUE BEJINYUHBI,

co0JII0AaTh MpaBUiIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1a00pPaTOPHBIM
000opyI0BaHUEM;

XapaKTepU30BaTh MPHUHLMIBI ACHCTBUS U3YYEHHBIX NpHOOPOB U
TEXHUYECKUX YCTPONCTB C ONOPOM HA UX OMMCAHUA (B TOM YHCIIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETP, NapoBasi TypOHUHa, aMIIEPMETP, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW SHEPIHH, >SIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTEIbHbIE AIIEKTPOTIPUOOPHI (npumepsr), DIIEKTPUYECKUE
IPEIOXPAHNATEIH, JIEKTPOMArHUT, JIEKTPOABUIATEINb IOCTOSTHHOTO TOKA),
UCTOJb3ysl 3HAHUSA O CBOMCTBaX (PU3MYECKUX SIBICHUNH U HEOOXOAUMBIE
(du3nuecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA WM W3MEPUTEIIbHBIC
npubopel MO CX€MaM M CXEMAaTUYHBbIM PpUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, IICUXPOMETP, TMTPOMETP, ABHUraTelb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUYECKUX
LENEeN C MOCIEA0BATEIbHBIM U NAPAJUIEIbHBIM COEIMHEHUEM JJIEMEHTOB,
paziuuasi ycloBHbIe 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX LIeTel;



NPUBOJUTH  NpUMEPHl  (HAXOauTh  HWHPOpPMAIMIO O  MpUMepax)
MIPAKTUYECKOTO HCIIONh30BaHUSA (PU3NUYECKUX 3HAHWUN B TOBCEIHEBHOU
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH MPH O0pallleHuH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAaHEHHUS 3I0POBbS U COOJIOICHUS
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpejie;

OCYIIECTBIATh TMOUCK wHPOpManmu (U3HUECKOTO COJEpKaHUS B
NHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHUM ©U TYyTEM CpPaBHEHMUS
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIJCNSATH  HMH(POPMAILIMIO, KOTOpas
SIBJISICTCSI TIPOTUBOPEUNBON MITM MOYKET OBITh HEJIOCTOBEPHOM;
WCIIOJIB30BaTh TP BBITIOJIHCHUH YUYEOHBIX 3aIaHU HAYYHO-TIOMYJISIPHYIO
JIUTEPaTypy  (PU3NYECKOTO  COJEp)KaHMs, CIPABOYHBIE MaTepHUabl,
pecypcebl cetu MHTepHeT, BlageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(OPMALIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHbMEHHBIE W KpAaTKWE YCTHBIE COOOIICHUS,
0000mas wmHQOpPMAlMI0 M3 HECKOJBbKHX MCTOYHHKOB (HU3UIECKOTO
colepkaHusi, B TOM 4YHCJIEe MyOJIMYHO TPENCTaBIATh PE3yIbTaThl
MIPOCKTHOW WJIM HCCIEAO0BATEIbCKOW JEATENHHOCTH, TIPH 3TOM T'PaMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TIOHATHWHBIA ammapaT Kypca (U3UKH,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB W HCCIENOBAHUM (PU3NYECKHUX
MIPOIIECCOB PACTIPENEsITh OOS3aHHOCTH B TPYNIE B COOTBETCTBHH C
MIOCTABJICHHBIMU 3a/1a4aMU, CJICIUTH 32 BBIMOJTHCHUEM TUTaHA JEHCTBUN U
KOPPEKTHUPOBATh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIM BKJIAJ B
NEeSITENbHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHUKATHBHOE B3aUMO/ICUCTBHE,
TIPOSIBIISISI TOTOBHOCTD pa3periaTh KOH(PIUKTHI.

K xoHiy 00yuenus B 9 kiacce npeIMETHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TMOHATHUS: CHUCTeMa OTCY€Ta, MaTephalibHas TOYKa,
TPaeKTOpHs, OTHOCUTEIHHOCTh MEXAaHUYECKOrO JBIKCHUS, Ieopmarius
(ympyrasi, miacTUyeckasi), TpPEHHE, LEHTPOCTPEMUTEIBLHOE YCKOpPEHHE,
HEBECOMOCTh M TEPErpy3KHd, IEHTP TSHKECTU, a0COJMIOTHO TBEPAOE TEJo,
LEHTP TSKECTU TBEPAOTO Tela, paBHOBECHE, MEXaHUYECKHUE KOJieOaHUsl U
BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPa3BYK, 3JEKTPOMATHUTHBIC BOJIHBI,
IIKaJia JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAAIbHO30PKOCTD,
CHEKTPhl UCIYCKaHUs M TOTJOIIEeHUs, albda, OeTa- U raMmma-u3IydeHus,
U30TOIBI, SIZIEPHAS] DHEPIETHKA;

paznuuath SBJICHUS (paBHOMEpPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JNBIKEHUE, PABHOYCKOPEHHOE MPSMOJUHEMHOE MBUXKEHUE, CBOOOJIHOE
NaJICHUE TeJl, PABHOMEPHOE ABUKEHUE 110 OKPYKHOCTH, B3aUMOJECHCTBHE



TEeJ, PEaKTUBHOE IBWKEHHUE, KOJeOaTelbHOe NBIDKEHWE (3aTyxarolue U
BBIHYKJICHHBIC KOJICOAHWsI), PE30HAHC, BOJTHOBOE JBIKEHUE, OTPAXKEHUE
3ByKa, MPSIMOJIMHEMHOE PacHpoCTpaHEHUE, OTPAXKEHUE U TMPETOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, PAa3I0KEHUE OEI0oro cBeTa B
CHEKTp H® CJIOKEHHWE CHEKTPaIbHBIX IIBETOB, JHCIEPCHsS CBETa,
€CTECTBEHHAs PAJMOAKTHBHOCTHh, BOSHHUKHOBEHHE JIMHEHMYATOTO CIEKTpa
U3ITyYEHHUS ) 110 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OTIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHWE W3YYCHHBIX (PU3WYECKHX SBJICHUN B
OKpyXKaromeM Mupe (B TOM 4uciie (U3UYECKHE SBICHUS B TPHUPOJE:
MPWIKMBBI U OTJUBEI, ABMKEeHHE TuiaHeT COMHEUYHON CUCTEMBI, PEaKTUBHOE
JBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHUBOTHBIMH,
3eMJICTPSICEHUEe, CEHCMUYECKHWE BOJHBI, I[yHaMH, 0JXO, I[BETa Tell,
ONTHYECKHUE SIBJICHUS B TPHUPOJAC, OMOJIOTHMYECKOE IEHCTBHUE BHIUMOTO,
yIbTpaUOIETOBOTO U PEHTICHOBCKOTO H3JIY4Y€HUH, €CTeCTBEHHBIN
PaAMOaKTUBHBIN (OH, KOCMHYECKHE Jy4Yd, PaJUOAKTUBHOE H3IIyUYECHHE
NPUPOAHBIX MHHEPAJIOB, JCHCTBHE pPATWOAKTUBHBIX W3IIYYCHUH Ha
OpraHu3M 4YeJIOBEKa), MPHU ATOM NEPEBOJUTH MPAKTUYECKYIO 3a1ady B
y4eOHYI0, BBIICNATHh CYIIECTBEHHBIE CBOMCTBa (MpU3HAKK) (U3HUECKUX
SIBIICHUM;

OMKCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (PU3UUYECKHUE SIBICHHS, HUCTIOIL3YS
dbusnueckre BETWYUHBI (CPEOHSITI M MTHOBEHHAsT CKOPOCTh Tela TMPHU
HEPABHOMEPHOM JIBIDKCHHH, YCKOpPEHHUE, IMepeMeleHue, MyTh, yIioBas
CKOpOCTb, CHUJIa TPEHUS, CUja YNPYroCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TAJEHUS, BEC TelNa, HMMIYJbC Tela, WMITYJIbC CHJIBI,
MEXaHW4ecKass padoTa W MOIIMHOCTh, TMOTEHIMATbHAS JHEPTUs Tea,
MOJIHATOTO HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIUATbHAS SHEPTUs CHKATON
NpYKUHBI, KHHETUYECKasi SHEPIHsl, MOJIHAs MEXaHUYeCKasi SHEPTusl, IEPUOJ
M YacToTa KoyieOaHWMU, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOPOCTh CBETa, TOKa3aTeldb MPEJIOMJICHUS Cpeabl), TPHU OINHUCAHUU
NPaBWIHHO TPAKTOBATh (PU3MUYECKHN CMBICT HCIONb3YEMBIX BEIUYHH,
0003HAaYEHUsI W €IUHUIIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbL,
CBSI3BIBAIOIIUE JAHHYIO (PH3UYECKYIO BEIMYUHY C JIPYTUMH BEIHUYMHAMU,
CTPOUTH TpaUKN N3YUEHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUINH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3UUECKUE SBJICHHUS W TMPOIECCHI,
UCIIOJIb3YsI 3aKOH COXpaHEHUs DHEPruu, 3aKOH BCEMHPHOI'O TSATOTEHUS,
NPUHIMI  CYMEPIIO3UIIMA CHJI, TPHHIMI OTHOCUTENbHOCTH [ ammies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUS HMMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEIOMJICHHS CBETA, 3aKOHBI COXPAHEHHS 3apsSJ0BOTO M MAaCCOBOTO YUCE



OpU AJIEPHBIX PEAKIUAX, MPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA Y 3alIUChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHNUE;
OOBSICHATh (PU3NYECKUE MPOIECCHl M CBOWCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE CUTyallMd MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISBIATH
IPUYUHHO-CIIE/ICTBEHHbBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
IIaroB C ONOpPON Ha 2—-3 M3Y4YEHHBIX CBOWMCTBA (PU3UYECKHUX SIBICHUM,
(¢u3nYecKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
pelaTth pacuéTHble 3a7a4u (ONuparomecs Ha CUCTeEMY U3 2—-3
YpaBHEHUH ), UCTIONB3YS 3aKOHBI U (POPMYJIbL, CBS3bIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aa4M 3aIIUChIBAaTh KPATKOE
YCIJIOBUE, BBISBIISATh HEIOCTAIOIINE WM N30BITOUYHBIE IaHHbIE, BEIOUPATh
3aKOHBI U (POPMYJIBI, HEOOXOIUMBIEIS peleHusl, TPOBOJAUTH
pacu€Thl 151 OLICHUBATh
PEATMCTUYHOCTD MOTYYEHHOT'O 3HAYCHUS (PU3NUECKON BETUUHHBI;
pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOXHO pPEIIUTh MpH I[OMOIIU
(u3nYeCKuX METOJI0B, HCIOJIb3Ysl OINKCAHUE MCCIENOBAaHUS, BBIICIATH
IpOBEpPSAEMOE TMPEIIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh MOPSAKA
IPOBEICHUS  MCCIEIOBAaHUsA, JIeJaTh BBIBOABL, HMHTEPIPETHPOBATH
pe3yJibTaThl HAOJIIOIEHUH U OIIBITOB,;
OPOBOJNUTH OMNBITHl 1O HAOMIOACHUIO (U3MYECKUX SIBJICHUN WU
(u3MUecKX CBOWCTB TeNl (M3yuyeHuEe BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUs HHEPruH, 3aBUCHUMOCTh NEpHUOAA KOJeOaHWN MPYKHUHHOTO
MasiTHHKa OT MAacChl Ipy3a M KECTKOCTU NPY>KUHBI U HE3aBUCUMOCTBH OT
aMIUIATYIbl MaJIbIX KOJIEOaHWM, MPSMOJIMHENHOE paclIpOCTPAHEHUE CBETA,
pasnokeHue Oenoro CBeTa B CIEKTP, U3YUEHHE CBOWCTB M300paKEHHS B
IUIOCKOM 3€pKajie W CBOWMCTB HM300paKCHHUS IIpeaMeTa B coOHMparomiei
AUH3€, HAOJIIOJAEHHE CIUIOIIHBIX W JMHEWYaThIX CHEKTPOB H3JIy4EHUs):
CaMOCTOSITENIBHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
000py10BaHUs, OMKUCHIBATH XO/1 ONBITA U €r0 PE3yNbTaThl, (HOPMYIUPOBATH
BBIBOJIbI;
IPOBOJUTH MPU HEOOXOIUMOCTH CEPUI0 MPSIMBIX U3MEPEHUM, Onpenesss
CpelHee 3HAYeHHE H3MEpsAEeMOl BelMMUuHBl ((POKYCHOE pacCTOSHUE
coOuparomeid JMH3bl), OOOCHOBBIBaTH BBIOOp c€MOco0a HM3MEpEeHus
(M3MepuTeIbHOrO Ipruoopa);
OPOBOJUTh HCCJIENOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYUH C
UCIOJIb30BAaHUEM INPSAMBIX HU3MEPEHUH (3aBUCUMOCTb IYTH OT BPEMEHHU
Opy PaBHOYCKOPEHHOM [BHKE€HHU O€3 HayalbHOW CKOPOCTH, MEPUOAA
KOJ€0aHU MaTeMaTH4eCcKOro MasTHHUKA OT JJWHBI HWUTH, 3aBHCHUMOCTHU
yria OTpa)K€HUsl CBeTa OT yIia MaJeHUs M yIJla IpeloMJIEHUs OT yria
NaJeHus1): IUIAHUPOBATh HCCJIENOBAHUE, CAMOCTOATEIBHO COOMpATh



YCTaHOBKY, (DHUKCHpOBaTh pe3yibTaThl TOJYYCHHOW 3aBHCHMOCTHU
(bU3UYCCKUX BEIWYUH B BHJAC TaOIHUI[ M T'pa(pHUKOB, JCIaTh BBIBOJBI IIO
pe3ynbTaTam HCCIIeIOBAHUS;

IPOBOJUTh KOCBEHHbIE HW3MEpPEHUS (PUINYECKUX BEIUYUH (CpemHsis
CKOPOCTh M YCKOPEHHE Tella TpU PABHOYCKOPCHHOM JIBM)KCHHH,
YCKOPEHHE CBOOOTHOTO MAaNeHUs, JXKECTKOCTh TPYKUHBI, KOADOUIHMECHT
TPEHHUSI CKOJBKEHHS, MEXaHuueckas paboTa W MOIIHOCTh, 4YacToTa WU
nepuojJ; KoseOaHWi MaTeMaTUYeCKOro W MPYKUHHOTO MAasiTHUKOB,
ONTHYECKasl Ccuja coOuparomeid JIMH3bI, PAaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh IKCIEPUMEHTAIBLHYIO YCTAaHOBKY W
BBITIOJIHATD U3MEPEHUs, CIEaysl MPEAIOKEHHOW HHCTPYKIIUU, BBIUYUCISATH
3HAUYEHUE BEJIMUMHBI U aHAJU3UPOBATH MOJIYUYEHHBIE PE3YyJIbTAThl C YUETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHHIA,

coOmro1aTh MpaBUjIa TEXHUKU O€30MaCHOCTH TIPH paboTe C JIabopaTOPHBIM
o0opyI0BaHUEM;

paznuyaTh OCHOBHBIE TPHU3HAKU HW3YYEHHBIX (U3UYECKUX MOJIEei:
MaTepHalbHasi TOYKa, aOCOJIFOTHO TBEPAOE TEJIO, TOYCUHBIH HCTOYHUK
CBeTa, JIy4, TOHKAas JIMH3a, IUIAHETapHAas MOJEIh aToMa, HYKJIOHHAs
MOJIeNTb AaTOMHOTO SI/IPa;

XapaKTepu30BaTh MPUHLMIBI  JACHUCTBUS U3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha WX OMHCaHUS (B TOM YHCIE:
CIUJOMETp, JATYMKUA TIOJOXKECHHSI, PACCTOSHHUS W YCKOPEHUS, paKeTa,
9XO0JO0T, OYKH, TMEpPUCKON, ¢oToamnmapar, ONTUYECKUE CBETOBOJIbI,
CHEKTPOCKOMN, JO03UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUS O
CBOMCTBax (U3WYECKUX SBJICHUH M  HEoOXoAuMmble (U3UUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHUYHbIE PUCYHKH M3YYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMUYECKHX MPOIECCOB
IpH PEIICHHH YYeOHO-TIPAaKTHYECKUX 3a/ad, ONTHYCCKHUE CXEMBI IS
MIOCTPOCHUS N300PAKEHUN B IIIOCKOM 3€pKajie M COOMpPAIOIIeH JIMH3E;
OPUBOJUTH  HpuUMEpbl  (HaXoauTh  WHPOpMAIMIO O  MpUMepax)
MPAKTUYECKOTO HCIONb30BaHUS (PU3NYECKUX 3HAHUM B IMOBCEIHEBHOMN
KU3HH JIJIs1 oOecrieueHrs: 0€30MMacHOCTH TP OOpaIleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPONUCTBAMH, COXPAHCHUS 3I0POBbS U COOJIOICHHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY>KaIOIIIEH CpeJie;

OCYHIECTBJISATh TMOUCK HMH(POpMalUU (PUIUYECKOTO COAEPKaHUS B
HNHTepHETE, caMOCTOATENBHO (HOPMYIUPYS MOMCKOBBIN 3aMpoc, HaXOIUTh
MyTH OMpPEAeNIeHUs JOCTOBEPHOCTH TOMYyYCHHON MH(OPMAIIMU Ha OCHOBE
UMEIOIIMXCS 3HAHUM U JTOTIOJTHUTENbHBIX UICTOYHUKOB;



UCII0JIb30BaTh MPHU BHINOJHEHUH YYEOHBIX 3alaHU HAYYHO-TOIMYJISIPHYIO
AUTEepaTypy (PHU3MUECKOrOo  COACpXaHHs, CIPABOYHbIE MaTEepHUAbI,
pecypcsl cety MIHTEepHET, Bi1aneTh NpuéMaMyi KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHusl UHPOPMALIUU U3 OJJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
UHPOpPMAIIUU U3 HECKOJBKUX HCTOYHHMKOB (PU3UYECKOTO COJCpPIKAHUS,
nyOJIMYHO MPECTABIATh PE3YJIbTAaThl MPOSKTHOW UM UCCIIE0BATEIbCKOM
NEATENbHOCTH, IIPU  O3TOM TI'PaMOTHO  HMCIOJIb30BaThb  M3YYCHHBIN
NOHATUIHBIA anmapaT M3y4yaeMoro paszziena (U3MKU M COMPOBOXKIATh
BBICTYIUICHHE TMIpe3eHTalel ¢ Yy4éToM OCOOEHHOCTEH ayIuTOpUHU
CBEpPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KUIIACC
KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
KoHTpoJbHBI IIpakTnuyeckune
n/n NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
e padoTsI padoThbI
pecypcsl

Paszpnen 1. dusuka u e€ pojib B IO3HAHMHU OKPYIKAIOLIEr0 MHUpa

1.1 ®du3HuKa - HayKa O IIPUPOJIE 2 bubmmorexa LIOK
) Y PHpOAL https://m.edsoo.ru/7f416194
bubmmoreka [JOK
1.2 0} 2 1
e e https://m.edsoo0.ru/7f416194
. bubmuoreka [JOK
1.3 E 2 1
CTECTBEHHOHAYYHBIH METO/I TIO3HAHHUS o e L6104
Hroro no pazneny 6

Pa3pen 2. [lepBoHayaibHbIe CBeeHNS 0 CTPOCHNH BellecTBA

2.1 CtpoeHue BelecTna 1 bubmmorexa [IOK
) p m https://m.edsoo.ru/7f416194
29 JIBHU>KeHUE U B3aUMO/JICHICTBUE YACTHI] ) 1 bubmuoreka [{OK
) BEIIECTBA https://m.edsoo.ru/7f416194
bubmuoreka [JOK
23 ArperaTHbIE COCTOSHHUS BEIIEC 2
p tectsa https://m.edsoo.ru/7f416194
Htoro no pazpeny 5
Pa3nen 3. /IBu:keHHe U B3auMoaeiicTBHE TeJl
bu6mmoreka [IOK
3.1 MexaHn4deckoe eHIe 3
XAHIICCKOC JIBIDRCHH https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Bu6mmoreka [JOK

32 HMrepuums, Macea, mioTHocTs 4 ! https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
33 Cuna. Brer cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Paspnen 4. /laBiienue TBEPABIX TeJl, ’KUIAKOCTEH 1 ra3oB
41 Hasnenue. [lepenaua gaBiaeHus: TBEPABIMU 3 bubnmoreka [JOK
’ TeJIaMH, )KUAKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42
Jlasaiene xukocTh > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATnmOC(hepHOE aBeHue 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [IOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Pa3nea 5. PaGora n MOIHOCTD. JHeprus
bu6mmoreka [JOK
>1 Pabora n MomHOCTE 3 I https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2 I1 1
> POCTRIC MEXAHHIMBT > https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
>3 Mexanieckas sHepris 4 ! https://m.edsoo.ru/7f416194
Uroro no pazneny 12
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KoauvecTBo 4acon JIEKTPOHHbIE
HanmeHnoBaHue pa3/ie/ioB U TeM undpoBbie
Ne n/n P KonrtpoJsbnsie | IlpakTtuyeckue (1uucp )
NPOrpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. TensioBble siBJIeHUS
1.1 Ctpoenue 1 CBOMCTBA BEIIECTBA 7 bubmorexa LIOK
' P H https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1
CHTIOBHIC HPOTECehl > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3nea 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUSI
1 DneKTpuYecKue 3apsibl. 3apsHKEHHbIE Tella 7 1 bubnuorexa [JOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOAHHBIN 3JIEKTPUIECKHUI TOK 20 1 7 hitps://m.cdsoo.r/7f4 18 1ce
bu6mmoreka [IOK
2.3 MarHuTHbI€ SIBJICHUS 6 1 1.5 hitps://m.cdsoo.rw/7f418 1 ce
bu6mmoreka [IOK
24 DneKTpoMarHuTHasi UHAYKLIHS 4 hitps:/m.cdsoo.rw/7f4 18 1ce
Uroro no pazneny 37
PezepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KVIACC

KoauvecTBo 4acon JIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpoBbie
Ne i/ P KonrtpoJsbnsie | IlpakTtuyeckue (1uucp )
NPOrpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Mexann4yeckue siBJleHUs
L1 MexaHU4eCcKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubnuoteka [JOK
' OIHCAHMSI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B 5 20 1 3
SAMMOZICHCTRHE T https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.3 10 3
3aKOHBI COXPaHCHM https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3znen 2. Mexannuyeckue Kojie0aHUs U BOJHbI
Bu6morexa [JOK
2.1 M 0 7 3
CXAHITICCIUE KOTCOATHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXQHITIECIUE BOIHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jen 3. DiieKTpOMarHUTHOE MOJI€ U JIEKTPOMATHUTHbIE BOJTHbBI
11 DIEeKTPOMarHuTHOE TMOJIe U 6 ) bubnunoreka [IOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3nen 4. CBeToBbIe IBJICHUS



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

4.1 3aKOHBI pacIpOCTPaHCHHS CBETa 6 2 bubmorexa HOK
’ pactipoctp https://m.edsoo.ru/7f41a4a6
Bu6mmoreka [JOK
4.2 JIuH3BI U ONITUYECKUE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1ada6
Bbu6mmoreka [JOK
4.3 PasnoxeHue 6emoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ruw/7f4 1ada6
Hroro no pazneny 15
Pa3znen 5. KBanTtoBble siBJeHUS
bu6mmoreka [JOK
5.1 Hcnyckanue u noriaonieHrue cBeTa arToMoOM 4 1 hitps:/m.cdsoo.ru/7f4 1 ada6
bu6mmoreka [JOK
32 CTpoeHHe aTOMHOr0 A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
53 S nepHbie peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazpeny 17
Pa3znen 6. IloBTOpuTE1bHO0-00001IAO NI MOTYIb
[ToBTOpEeHune u 00001IeHNE COAEePHKAHUS bu6mmorexa [LIOK
6.1 9 2
Kypca ¢u3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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




ITOYPOYHOE INTAHUPOBAHMUE

(du3nYecKuX SBJIECHUH C

7 KUIIACC
Kosmn4yecTBO 4acos JIeKTPOHHBbIE
Ne undposbie
Tema ypoka Kontpoabubie | Ilpakruueckne | O6opyroBanne ueHTpa
n/n Bcero oOpa3zoBare/ibHbIE
padoThI padoThI «Touka pocra»
pecypchbl
®dusnka — HayKa o
1 npupone. SBneHus 1
IIPUPOJBI
2 dusnuecKue BICHUS 1
N3smeputenbHbIii
UUIHHIP (MEH3YPKa),
CTaKaH C BOJIOM,
duznyecKue BeINYUHBI U .
3 1 COCYZbI Pa3INYHON
UX U3MEpEeHue
BMECTUMOCTH
(my3bIpbKHU, OAHOUKH U
T.I1.)
Ypok-uccienoBaHue
"N3mepeHue
4 TEeMIEpaTypbl IPU ! {
MOMOIIH KUAKOCTHOTO
TEPMOMETpPA U 1aTYHUKA
TemMIepaTypbl"”
Merozasl Hay4HOTO
bu6mmoreka [JOK
5 no3HaHus. Onucanue 1 Hoyt0yxk

https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

OMOIILIO MOJIEJIEN

Ypok-uccienoBanue

ndposas
"IIpoBepka rumoTe3bl: Hucpp
) naboparopust Releon,
JTAIBbHOCTH MOJETA
HaOOPBI
6 ImapukKa, MymeHHOIo
KJIACCUYECKOTO
TOPU30HTAIIBHO, TEM 5
o0opy10BaHUs
OoubIIIe, YeM OOJIbIIIE PYA ’
" HOYTOYK
BBICOTA ITyCKa
CTpoeHue BellecTBa.
OnbIThI, JOKA3EIBAIOIINE bub6anoreka [IOK
7 HoyTt6yx
JUCKPETHOE CTPOCHUE https://m.edsoo.ru/ff09fe0a
BEIIIECTBA
JIBI>KEeHUE YacCTHIL bu6mmoreka [JOK
8 Hoytbyxk
BEIIIECTBA https://m.edsoo.ru/ff0a013e
Hudposas
Ypok-uccnenoBanue naboparopus Releon,
9 «OTMBITB IO HAOIIONEHUIO HAOOPBI
TEIJIOBOTO PACIIUPEHUS KIIACCUYECKOTO
ra3oB» o0opyaOBaHuUs,
HOYTOYK
10 ArperaTHbl€ COCTOSIHUS
BEIIIECTBA
Oco0eHHOCTH arperaTHbIX
COCTOSTHUH BO/JIBI.
O06o00611eHne N0 paszen bubmmoreka [JOK
11 P Y HoyTt6yx 1

«ITepBoHavasibHbBIE
CBEJICHUS O CTPOCHUU
BEIIIECTBAY

https://m.edsoo.ru/ff0a0378



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

Mexannueckoe
JIBxeHue. PaBHoMepHoe

bubmuoreka [{OK

12 H
Y HEpaBHOMEPHOE 0yTOYyK https://m.edsoo.ru/ff0a05c6
JIBIDKCHHE
CxopocTb. Equnuiibt
13 p JAHHLL Hoyt6yx but6mmoreka [JOK
CKOPOCTH https://m.edsoo.ru/ff0a079¢
14 Pacuer nyt u BpeMeHn HoyTt6yk bubmuoreka [IOK
JBHKCHMS https://m.edsoo.ru/ff0a0ae4
WNueprus. Macca — mepa HoyTt6yx bubmuoreka [JOK
15
MHEPTHOCTH T€Jl https://m.edsoo.ru/ff0a0c10
[LnoTHOCTH BeElECTBA. HoyTt6yk
16 Pacuer MaCCBIHI/lI o0bema o bubmorexa OK
https://m.edsoo.ru/ff0a0fee
TeJla Mo ero TIOTHOCTH
Kommnekt Nel (OI'D):
JlaGopaTopHas pabota U( )
M3MEpPUTEIbHBIN
«Omnpenenenne
17 . HWIMHIP (MEH3YpKa),
IJIOTHOCTHU TBEPJIOTO N
CTaKaH C BOJIOM,
Tea
uumuHAp Nel.
Pemenue 3amayg 1o teme bu6mmoreka [JOK
18 " " Hoyt0yk
IInoTHOCTH BemiecTBa https://m.edsoo.ru/ff0al123c
Cwuna xak
XapaKTepUCTHKA
19 B3aMMOJICUCTBHS TEIl.
Cuna ynpyroctu. 3akoH
I'yka
Jlaboparopnas pabora KommiekT No2 (OI'9):
20 «3ydyeHune 3aBUCUMOCTH LITaTUB, I€PKATEIb,

pacTsSKEHHS

npyxuHa Nel,



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a05c6

(medopmanun) nNpyKUHbI
OT MPUJIOKESHHOM CHIIB»

JTUHAMOMETP
Ne2, rpy3 Nel, No2

[[IBnEHUE TATOTECHMUS.

21
Cuna TsKecTH
CBs13b MEXly CUIION
” TSDKECTH M MAcCOH Tela. bu6mmoreka [JOK
Bec Tena. Pemenue 3agau Hoyt6yx https://m.edsoo.ru/ff0al778
o Teme "Cwuna Tsxectn"
Cwuiia TSDKeCTH Ha APYTUX
23 TJIaHEeTax CI)I/I3I/I‘{:([:I:<}II/IC bubmmorexa [OK
' Hoytbyxk https://m.edsoo.ru/ff0al1502
XapaKTePUCTHKH TIAHET
N3mepenue cui. Hoyt6yx bubmuoreka [{IOK
24
Junaamomerp https://m.edsoo.ru/ff0al8cc
Hoytbyxk bu6mmoreka [{OK
25 B .H
ee Tera. HEBecoMocTh https://m.edsoo.ru/ff0al778
CnoxxeHue IByX Cul, Hoytbyxk
%6 HaIIPaBJICHHBIX 110 OJJHOM bu6nuoreka LIOK
IPSAMO. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAS CHIT
Pemenue 3amay o teme
27 "PaBHOACHCTBYIOMIAS
cun"
Cuna TpeHus U €€ BUIBI.
28 Tpenue B mpupojie u Hoytbyk bubmmorexa [OK
P PHP Yoy https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopatopHas paboTa Kommext Ne2 (OI'9): BuGmorexa L[OK
29 «/3yuenue 3aBUCUMOCTH OpYCOK C KPIOUKOM,

CHJIBI TPCHUA CKOJIb)KCHU A

nuHamomeTpsl Nel,

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778

OT CHJIBI IaBIICHUS U
Xapakrepa
COIPUKACAFOIIINXCS
MOBEPXHOCTEI

Ne2, Tpu rpysa Nel,
MEXaHUYECKasl CKaMbsl.

30

Pemenue 3amau Ha
oTnpesiesieHue
PaBHOJEHCTBYIOLLIEH
CHJIBI

31

Penrenue 3amad mo
teMaMm: «Bec Tenay,
«I"padudaeckoe
n300pakeHHne CUD,
«Cunei»,
«PaBHOAENCTBYIOIIAA
CHID»

HoyTtOyx

but6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KoHnTtponbHas paboTta mo
Temam: «MexaHnueckoe
nBUKeHue», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I"paduueckoe
H300pakeHHe CUID,
«Cunb»

33

Hasnenune. CriocoObl
YMCHBIICHHUA U
YBCIIMUCHUA OABJICHUA

Hoyt0yxk

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a1de0

JlaBneHue rasa.
3aBUCUMOCTD JIaBJICHUS

bubmuoreka [{OK

4
3 rasza ot o0béma, Hoyoyk https://m.edsoo.ru/ff0a2376
TEeMIIEpaTypbl
Ilepenaua naBieHus Hoytbyxk
35 TBEPABIMU TEJIAMH, bu6nuoreka [HOK
JKUJIKOCTSIMU U Ta3aMu. https://m.edsoo.ru/ff0a25b0
3akon Ilackans
aBJICHUE B KUJIKOCTH U
36 ilse BbI3BaHH0§ HoyTt6yx bubmmorexa [OK
N yToy https://m.edsoo.ru/ff0a2718
JICMCTBUEM CHJIbI TSHKECTHU
HoyTt06yk, undposas
nabopatopus Releon ¢
Pemenwne 3agau mo teme
37 JaTdukoM AaBiieHus 10 bubmmoreka ITOK
«Jlaprerne B KHIKOCTH 1 klla, mratus, pabouas https://m.edsoo.ru/ff0a2826
raze. 3akoH Ilackams»
€MKOCTb, TPyOKa,
JINHEKa
Hoyt0yk bubnuoreka [IOK
38 Coobmarompuecs cocy et https://m.edsoo.ru/ff0a2970
. Hoytbyxk bubnmoreka [JOK
r
39 MAPABIIMHCCIIH Tpece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuHeBon
SKHUAKOCTHBIM HAacoc
ATtmocdepa 3emnu u HoyTtOyk
41 I anfmpeé Iy bubmuoreka [{OK
P https://m.edsoo.ru/ff0a2b5a
CYIIIECTBOBAHUS
4 Bec Bo3ayxa. HoyTt6yx but6mmoreka [IOK

ATMochepHOoe naBieHne

https://m.edsoo.ru/ff0a2b5a



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

N3mepenne Hoytbyxk
43 aTMof(be HOT'O JIaBJICHUSA o bubmmorexa [OK
P A ' https://m.edsoo.ru/ff0a2da8
OneiT Toppuuennu
3aBUCUMOCTD HoyTt6yx
aTMOC(EpHOTO AaBICHHS bub6moreka [IOK

44
OT BBICOTHI HaJl yPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepou.

45 ATI:VIOC(;) Hoep a];:[JICHI/Ie HoyTtOyk bubmmorexa [HOK

P A yroy https://m.edsoo.ru/ff0a2fc4
Ha Pa3UYHBIX BHICOTAX
46 Pemenue 3anau no reme "
ATtmocdepHoe naBneHue"
JelicTBUE KUIKOCTU U
ra3a Ha IOrpy>KeHHOE B bu6 OK

47 1% Hoyt6yK nonmoreka L
HUX TeNo. ApxumeoBa https://m.edsoo.ru/ff0a3276
cuna
JlaGopatopHas paboTa
«Onpenenenue KommrekT Nel (OI'D):

48 BBITAJIKABAIOIIEN CUJIBL, nuHamometp Nel, but6mmoreka [JOK
JIEUCTBYIOLLEH HA TEJIO, CTaKaH C BOJIOM, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B LWIAHAD
KHUJKOCTH)

JlaboparopHas paboTa mno Hudposas
teme «MccnenoBanme naboparopusi Releon,

49 3aBUCHUMOCTH Beca Tejia B HaOOPBI but6mmoreka [JOK

BOJIe OT 00bEMa KJIACCUYECKOTO https://m.edsoo.ru/ff0a3514

IIOTPY>KECHHOMU B
KHUAKOCTb YaCTH TEJIa»

o0opyIoBaHUs st
OIBITOB, HOYTOYK



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2da8

50

[InnaBanue Ten

Hoyt0yx

bub6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaGoparophas paboTa
"KonctpyupoBanue
apeoMeTpa Win
KOHCTPYUPOBAHUE JIOJKH
U ompezeseHue eé
rpy30N0AbEMHOCTH"

HaGopst
KJTACCHYECKOT0
o0opyIoBaHUs st
OITBITOB

52

Pemenue 3amau o

Temam: «IlmaBanue CYyIO0B.

Bo3snyxormiaBanuey,
«JlaBneHue TBEPABIX TEIL,
JKUJIKOCTEN U ra30oBy»

Hoyt6yk

but6mmoreka [JOK
https://m.edsoo.ru/ff0a3654

53

KonrtponbHas pabora no
TeMe «/laBieHue TBEPAbIX
TeJ, )KUJKOCTEH U Ta30B»

54

Mexannyeckast pabota

HoyTt6yk

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

55

MomaocTb. EnmHUIB
MOIIIHOCTH

Hoyt0yx

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a3{82

56

Ypok-uccienoBaHue
"Pacuér MOIIHOCTH,
pa3BuUBaeMou IIpu
HoabEME 10 JiecTHHIE"

57

[IpocTble MEXaHU3MBI.
Prryar. PaBHOBecue cui
Ha pblyare

58

Pbruaru B TexHuke, ObITy

0.5

KommiekT Ne6 (OI'D):

but6mmoreka [IOK



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

U TIpUPOJIE.
JlabopaTtopHnast pabota
«HccnenoBanue yCciIoBUid
PaBHOBECHSI phIYara

phlyar, Tpu rpysa,
LITaTUB, JUHAMOMETP.

https://m.edsoo.ru/ff0a478e

Pemenune 3amad mo treme

bubmuoreka [IOK
59 v Hoyt6
(7 CHOBI paBHoBecH OyToyK https://m.edsoo.ru/ff0a48a6
pblyara»
KoaddumumenT nonesnoro
JNEUCTBUS MEXaHU3Ma. HaGops! kmaccudyeckoro
60 JlaGopatopHas pabota 0.5 o0opynoBaHus AJst
«3mepenne KIIJI OIBITOB
HaKJIOHHOM TJIOCKOCTH»
Pewenue 3anau o reme
61 "PaboTa, MOLTHOCTb Bubmmorexa LIOK
. H ’ HoyTt0yk https://m.edsoo.ru/ff0a4c48
KITJ
MexaHuueckasl SHEprusl.
62 Kunernueckas u bubmmorexa [IOK
HoyTt0yk https://m.edsoo.ru/ff0a4252
NOTEHLUAJIbHASI SHEPTUs
63 3aK0oH COXpaHEHUs HoyTt6yx bubmuoreka [IOK
MEXaHUYECKON YHEPrUun https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110
TeMe Ll 5
"JKcrepuMeHTaIbHOE NPpoBat Tabopatopui
Releon, HabGopsl
OIpEACIICHUE U3MEHEHUS
64 1 KJIACCUYECKOTO

KHHETUYECKON 1
MOTCHUAJIbHOW dHEPIUU
MIPU CKaThIBAHUHM TEJIA 110
HAKJIOHHOM IIJIOCKOCTH"

00opyIOBaHUS st
OTIBITOB, HOYTOYK



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

KonrtponbHas pabora no
65 teme «Pabota u
MOIIIHOCTb. DHEPTUSD»

PesepBHbIii ypok. Pabora
C TEKCTaMH T10 TEME
"MexaHnueckoe
nBIKeHne"

66

HoyTt6yx

bubanoreka IIOK
https://m.edsoo.ru/ff0adee6

PesepBHbIii ypok. Pabora
C TEKCTaMH 10 TEME
"JlaBiieHue TBEPIBIX TEI,
SKUIKOCTEHN U ra3oB"

67

HoyTt6yx

bub6anoreka [IOK
https://m.edsoo.ru/ff0a4ffe

Pe3epBHbiii ypok. Pabora
C TEKCTaMH I10 TeMe
"Pabora. MOIIHOCTE.
Oneprus"

68

OBILIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

68

12



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

8 KVIACC

n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoabHsbie
padoThI

IIpakTnyeckue
padoThI

Oo6opynoBaHune neHTpa
«Touxka pocra»

JIeKTPOHHBbIE
nudposbie
o0pa3oBare/ibHbIE

pecypchl

OCHOBHBIE TOJIOKEHUS
MOJIEKYJISIPHO-
KMHETUYECKON TEOPUU U
UX OIBITHBIE
MTOATBEPKICHUS

Hoyt0yk

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5256

Macca u pa3mep aToMOB
U MOJIEKYJI

Mopenu TBEpIOTO,
JKUJIKOTO U
razoo0pa3Horo
COCTOSTHHH BeEIIeCTBa

HoyTtOyx

bubanoreka LIOK
https://m.edsoo.ru/ff0a540e

OO0ObsACHEHNE CBOICTB
TBEPMOTO, KUIKOTO U
ra3o00pa3Horo
COCTOSIHUM BeIIeCTBa Ha
OCHOBE ITOJI0KEHUI
MOJICKYJISIPHO-
KHMHETUYECKON Teopuun

Kpucrammmaeckue u
aMmopdHbIe Tea

Hoyt0yk

but6mmoreka [JOK
https://m.edsoo.ru/ff0a5800



https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5256

CMmaynBaHue u

KamUTSIPHOCTb. bu6mmoreka [IOK
6 Nl Hoytbyxk ,
OBEPXHOCTHOE https://m.edsoo.ru/ff0a5530
HaTSKCHHE
7 TeruoBoe pacimpeHue u Hoy6yx bubnuoreka LIOK
cKaTtue https://m.edsoo.ru/ff0a5a26
Temneparypa. CBA3b
g TEeMIIepaTyphl CO
CKOPOCTBIO TETUIOBOTO
JIBHDKCHHUS YaCTHII
BuyTtpennss sneprus. HoyTbyk
9 CHZCEGH I/ISMGHSHI/ISI g brbmorexa TIOK
. https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH dHEPTUn
Hoytbyxk bu6mmoreka [IOK
10 B
B TEILTOTIepeIatin https://m.edsoo.ru/ff0a6412
Ypoxk-koHpepeHus Hudposas
"[IpakTryeckoe nabopartopust Releon ¢
WCITIOJIb30BaHUE JATUNKOM
. bu6mmoreka [JOK
11 TEIJIOBBIX CBOMCTB TEMIEPaTypbl, HAOOPHI
https://m.edsoo.ru/ff0a65¢0
BEILIECTB U MAaTEpPUAJIOB B KJIACCUYECKOTO
LEIAX 000pyI0BaHUS TSt
sHeprocOepexeHus" OTIBITOB, HOYTOYK
b KonuuaecTBO TEMIOTHL. Hoyt6yx bubmuoreka [IOK
VY neapHas TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEII0BOIO Hoytbyxk
13 Oananca. TermiooOMeH u bubmuoreka [IOK

TCIUIOBOC PABHOBCCUC

https://m.edsoo.ru/ff0a7088



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5530

JIaboparopHast pabota

"HccnenoBanue IBIECHUS

Hudposas
nabopartopust Releon ¢

JaTYUKOM

bu6mmoreka [JOK

14 TEIJI000MeHa IpH TeMITepaTypbl, HAOOPBI
p . PatypeL, P https://m.edsoo.ru/ff0a6a98
CMEIIMBAHUU XOJIOTHOU KJIACCUYECKOTO
U ropsiueit Bojbl" o0opymoBaHUs st
OTIBITOB, HOYTOYK
Pacuer xonuuecTBa
TEIUIOThI, HEOOXOAUMOTO
15 JUISl HATPEBAHMS Tena U
BBIICNISIEMOTO UM MIPH
OXJIAXKICHUT
Hudposas
nabopartopust Releon ¢
JlaGopaTopHas paboTa ATHHKOM
16 "OmnpeneneHue yaeabHO TeMIepaTypEL, HAGOPEL bu6nuoreka [HOK
TEMI0eMKOCTH KJIaCCI/I‘-IeCKOI“Z) https://m.edsoo.ru/ff0a6bb0
BelecTna"
ce o0opypoBaHus AJst
OTIBITOB, HOYTOYK
DHeprusi TOIINBA. Bu6morexa LIOK
17 VY nenpHas TemiaoTa
A Hoytbyxk https://m.edsoo.ru/ff0a7bSa
CropaHus
[InaBnenue u
OTBEp/ICBaHHE
18 KPUCTAJUTMYECKUX TEJl. Hoyrbyx bu6mmoreka [JOK

Y aennHas TemjaoTa
I1II1aBJICHUA

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6a98

JIaboparopHast pabota
"Onpenenenue yaeinbHOMU

Hudposas
nabopartopust Releon ¢

JTaTYNKOM
TeMIIepaTyphbl,

bu6mmoreka [JOK

19
TEIUIOTHI IIJIABJICHUS KaJIOPUMETP, COCY I C https://m.edsoo.ru/ff0a72fe
abpaa TAIOLLUM JIBJIOM, COCY]L
C BOJIOM, BECHI C
rpy3amu, HOyTOyK
[TapooGpa3zoBanue u
20 KOHTCHCAITS bub6aunoreka [IOK
' HoytOyx https://m.edsoo.ru/ff0a740c
Ucnapenune
Kunenue. Y nenpHas
TETIOTa
napooOpazoBaHus U
71 KOHJICHCAIINH. HoyT6yk bubmuoteka [IOK
3aBUCUMOCTD https://m.edsoo.ru/ff0a786¢
TEMIEPATypPbl KUTICHUS
OT aTMOC(EepHOTO
JTABJICHUS
HaGops!
KJIACCUYECKOTO
BrnaxnocTs Bo3ayxa. N —
JIaGoparopHas paboTa Y ]
" OIIBITOB: TEPMOMCTPBHI but6mmoreka [JOK
22 Onpenenenue . .
. CYXOH U BIAXKHBIH, https://m.edsoo.ru/ff0a7628
OTHOCHUTEIILHOM .
| IITATUB C JIAMKOM,
BIIAAHOCTH BO3yXa TICUXPOMETPUYECKas
tabnuna. Releon
Pemenne 3anay Ha
23 A

OIPCACIICHUC BJIA)KHOCTU



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a72fe

BO3/TyXa

24

[TpuHITUTIBEI paOOTHI
TEIUIOBBIX JIBHTaTENeik.
[TapoBast TypOuHa.
JIBurarenb BHYTPEHHETO
CTOpaHus

25

KIIJI renmoBoro
nBurareis. TenaoBwie
JIBUTATEJIM U 3aIATA
OKpykaromieik cpembt

Hoytbyxk

bub6aunoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U
MIpeBpaILeHUs SHEPTHH B
TETIIOBBIX MIPOIIECCax

27

[Toaroroska k
KOHTPOJILHOHM paboTe 1o
teme "TemnoBbie
sBiieHus1. M3amMenenue
arperaTHbIX COCTOSTHUI
BemecTBa"

HoyTt6yx

bubmuoreka [{OK
https://m.edsoo.ru/ff0a832

28

KonTponbhas pabota mo
teme "TermnoBele
sBiaeHus. U3MeHeHnue
arperaTHbIX COCTOSIHUI
BeriecTna"

HoyTt6yx

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Onexrpusanus tei. /Isa
poJia ANEKTPUUECKUX
3aps/10B

30

Ypok-uccnenoBanue

Habops1



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

"DnexkTpuzanus Tel
WHIYKIMEH U NTpU
CONPUKOCHOBEHHUH"

KJIACCHUYECKOT'0
o0opyI0BaHUS JIst
OIIBITOB

31

Bsaumoneiicteue
3apSUKEHHBIX Tell. 3aKOH
Kynona

HoyTtOyx

but6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DJIEKTPUYECKOE TOJIE.
HarmpskeHHOCTB
ANEKTPUYECKOTO TTOJIA.
[IpuHuun cynepno3unuun
JJEKTPUYECKUX MOJIEN

HoyTtOyk

bubanoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu
AIEKTPUIECKUX 3aPSI0B.
DJIeMEHTapHbIN 3apsij.
Crtpoenue atoma

34

[IpoBoHMKY U
JTURJIEKTPUKU. 3aKOH
COXPaHECHUS
3IEKTPUYECKOTO0 3apsiaa

Hoyt0yk

bub6mmoreka [JOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3amau Ha
MPUMEHEHHE CBOMCTB
AIEKTPUUYECKUX 3apSI0B

Hoyt0yk

bubmuoreka [{OK
https://m.edsoo.ru/ff0a90cc

36

DJIEKTPUYECKUI TOK,
YCIJIOBHS €TO
CYILIECTBOBaHUS.
Hcrtounuku
3IEKTPUYECKOTO TOKA

Hoyt0yxk

but6mmoreka [JOK
https://m.edsoo.ru/ff0a95a4

37

JleiicTBus

HoyTt6yk

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a87e4

QJICKTPHUYCCKOI'O TOKa

https://m.edsoo.ru/ff0a96b2

Ypok-uccnenoBanue
"JleficTBHE

Hudposas
naboparopust Releon,

HOYTOYK, HAaOOPBI

38 3JIEKTPUYECKOTO MOJI Ha 1
KIJTAaCCHYECKOTO
MIPOBOJAHUKY U
\ 000py0 - BaHUS IS
VDIIEKTPUKH
A P OIIBITOB
DNEeKTPUYECKUI TOK B
39 MeTaax, )XKUAKOCTIX U HoytOyx buGnnorexa LIOK
: yroy https://m.edsoo.ru/ff0a9838
razax
DnekTpuyecKkas ernb u
40 JIEKTP Komrrext Ne3 (OID).
e€ coCTaBHBIC YaCcTH
Hudposas
nabopartopust Releon ¢
JTaTYNKAMU TOKA U
Cuia Toka.
HaNPSKEHUS,
JIaboparopHas pabota
" HNCTOYHUK ITUTAHUA, Buoauotexa ]_[OK
41 H3smepenue un 0.5 .
IIOJI3YHKOBBIM PEOCTAT, https://m.edsoo.ru/ff0a8bd6
TYIUPOBAHUE CHUITBI
perympo cc HU3KOBOJIBTHAS JIaMIIa
n
Toka Ha TOJICTaBKe,KITI0Y,
COCIMHUTEITbHBIC
poBoOJa, HOYTOYK
DNEeKTpUIEcKoe Hudposas
HaIpsKEHHUE. nabopatopus Releon ¢
Bonbr™merp. JaTYNKaMU TOKa U
bubmuoreka [{OK
42 JIaGoparopHas paboTa 0.5 HaNpsKEHUS,

"Usmepenue u
peryaupoBaHue
HanpsHKeHus"

HMCTOYHMK MTUTAHUS,
MOJI3YHKOBBIN peocTar,
HU3KOBOJIBTHAS JIaMITa

https://m.edsoo.ru/ff0a%¢14



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a96b2

Ha TO0JCTaBKE,KJII0Y,
COE/IMHUTEIIbHBIE
IIPOBO/A, HOYTOYK

ConpoTuBieHre
03 MPOBOJIHUKA. Y IETTbHOE Hovi6 bubnuotexa [IOK
OyTOYK
COIIPOTUBIIEHUE Yoy https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlabopaTopHas pabora KommiekT Ne3 (OI'9):
"3aBUCUMOCTD Ha0Op MPOBOJIOYHBIX
ANEKTPHUUECKOTO PE3UCTOPOB, UCTOUHUK
m COTIPOTUBJICHUS MTUTaHUS, AaMIIEPMETD, Bu6norexa ITOK
IIPOBOJHHUKA OT €T0 BOJIBTMETD, KIII0Y, https://m.edsoo.ru/ff0aa738
JUTHHBI, TUTOIIATN peocrar,
MONEPEYHOI0 CEYEHUs U COCIMHUTEIIbHBIC
marepuaia' MpoBOA
3aBUCUMOCTb CHJIBI TOKA BuG 10K
nOIMOTEKA
45 OT HaNpsDKEeHUs. 3aKOH Hoytbyxk
P Yoy https://m.edsoo.ru/ff0aa44a
Owma 175 yyacTka 1enu
IMudposas
JIaboparopHast pabota dp
| naboparopus Releon ¢
HccenenoBanue
JTaTYNKAMH TOKA H
3aBUCUMOCTH CHJIBI TOKA,
HaTPSHKCHUS,
u €ro uepes
Ay p WCTOYHUK MTUTAHMUS, Bu6morexa [TOK
46 pe3ucTop, oT .
IOJI3YHKOBBIU PEOCTAT, | https://m.edsoo.ru/ff0aa04e
COTIPOTUBIICHUS
HU3KOBOJIBTHAS JTaMIIa
pesnctopa u Ha MOJICTaBKe, KIIIOY,
HATPAAKCHI Ha COEJIMHUTEIIbHBIE
n
pe3nCTOpe IPOBOJIA, HOYTOYK
47 [MocrenoBaTenbHOE U [udposas



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

napajienbHoe
COCOHUHCHUA
IMPOBOJHHKOB

nabopatopus Releon:
JATYUK TalbBaHOMETD,
JTAaTYNK HAMPSDKEHUS,
HOYTOYK, 1B
pesucropa
conportusienuem 1000
Owm, pe3ucrtop
cornpotusieHuem 360
Owm, peryiupyemblii
MCTOYHHUK TOKa, KITFOY,
COGZIMHUTEIIb - HbIE
MPOBOA

JIaGoparopHas paboTa
"[IpoBepka npasuiia
CJIOKEHUS HaIIpSKEHUN

Hudposas
naboparopusi Releon:

JTaTYMK TOKA, JaTUHK
HaIpsKEHUs, JBa
pesucropa ¢

bu6mmoreka [JOK

48 Pa3TUYHBIMU
IIPU TIOCHENOBATEIBHOM COTPOTHBIIE - HHAMI, https://m.edsoo.ru/ff0aaas58
COCAMHCHUH IBYX HMCTOYHHK TOKa,
pesucropos” peocrTar, KITod,
COEJIMHUTEIIbHBIE
poBoza
JlabopaTopHas pabota Hudposas
"[IpoBepka npaBuina s naboparopust Releon:
49 CHUJIBI TOKA TIPU JAT4YMK rajibBaHOMETp, | buOmmoreka [IOK

napauieIbHOM
COEIMHEHUU
pe3uctopon"

JATYUK HAMPSKEHUS,
HOYTOYK, /1Ba
pesucropa

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaa58

conportuienuem 1000
Owm, pe3ucrtop
cornpotusieHuem 360
Owm, peryanpyemslii
WCTOYHUK TOKa, KITFOY,
COCIMHHUTEIIb - HbIE
IPOBOAA

Pemenue 3amau Ha

IMPUMCHCHHC 3dKOHA Owma

50 JUTSL pa3JIMYHOTO HoyT6yk bubmuorexa LIOK
https://m.edsoo.ru/ff0aaf8a
COE/IMHEeHUS
IIPOBOJIHUKOB
Hudposas
naboparopusi Releon:
JaTYUK TOKA, JTaTYUK
PaboTa 1 MOLTHOCTB TeMIIepaTypbl, JaTUUK
51 NEKTPUYECKOTO TOKA. HaIpsHKEHUS, Bubmaorexa LIOK
https://m.edsoo.ru/ff0ab124
3akoH /xoynsa-JleHna HMCTOYHUK TOKA,
COEJIMHUTEIIbHBIC
IIPOBOJA, KIIOY,
JamIna, HOyTOyk
Hudposas
naboparopusi Releon:
JIaGoparopHas paboTa JaTYUK raJIbBAaHOMETP,
5 "Onpeznenenue padoThl U JaTYUK HAIPSDKCHUSA, bubnuoreka [IOK

MOIITHOCTH
AJEKTPUYECKOro TOKa"

HOYTOYK, JTaTYUK
OCBEIICHHOCTH,
HMCTOYHHK TOKa,
COEJIMHUTEIIbHbIE

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0aaf8a

MIPOBO/IA, JTaMIIa,
CBETOJINO]I, PE3UCTOP
360 Om, k1104

53

DJNeKTpUUecKue e U
oTpeduTenu
NEKTPUYECKON SHEPTUU
B ObITy. KopoTkoe
3aMbIKaHUE

HoyTt6yk

but6mmoreka [JOK
https://m.edsoo.ru/ff0ab660

54

ITonroroBska K
KOHTPOJIbHOM paboTe 1o
TeMme "DNeKTpuYecKue
3apsibl. 3apsKEHHbIE
Teaa U UX
B3alMO/JICHCTBUS.
IToctostHHbIN
AJIEKTPUYECKUN TOK"

Hoyt0yk

bubanoreka [IOK
https://m.edsoo.ru/ff0abd2¢c

55

KonTponbhas pabota no
TeMme "DNeKTpuIecKue
3apsiabl. 3apsSyKEHHbBIC
TeNa U uX
B3aUMOJECHCTBHS.
[TocTosiHHBIM
AIEKTPUUYECKUN TOK"

Hoyt6yk

bub6anoreka LIOK
https://m.edsoo.ru/ff0abea8

56

ITocTossHHBIE MAarHHUTHI,
UX B3aUMOJENCTBUE

57

Ypok-uccnenoBaHue
"U3yuenue nomnei
MOCTOSTHHBIX MAarHuToB"

HaGopst
KJIACCUYECKOTO
o0opyIoBaHUs st
OTIBITOB: HA0OPBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac3d0



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

pa3nu4HbIX 1o hopme
MarHuTOB, >KEJIE3HbIC

OITMJIKH
MarsauTHoe€ TI0JI€.
MarunuTtHoe 1oje 3eMIIu bubanoreka IIOK
58 HoyTt6yx
M €r0 3HAYCHUE I https://m.edsoo.ru/ff0acOba
JKH3HM Ha 3emiie
OnbIT Dpcrena.
MarauTHoOE€ I10JIe
bubanoreka [IOK
59 3JIEKTPUYECKOI'0 TOKa Hoyt0yx
https://m.edsoo.ru/ff0ac1d2
MarauTHoOE II0JIe
KaTYIIKU C TOKOM
Hudposas
[Ipumenenue naboparopus Releon ¢
AJIEKTPOMArHUTOB B JaTYMKaMU TOKa U
texHuke. JlabopaTopHas MarHUTHOTO IO,
60 abora "U3yucHue 0.5 HCTOYHHK TOKa, KIFOU bubsmorexa LIOK
P . Y ' ’ ’ https://m.edsoo.ru/ff0ac74a
JIEMCTBUSA MAarHUTHOTO COCIMHUTEIIb - HbIC
TTOJIsI Ha TMIPOBOJTHHK C MIPOBO/Ia, TPOBOJIHUK C
ToKOM" TOKOM (COJICHOU),
peoctar
DNEKTPOBUTATEIH Hudposas
MMOCTOSIHHOT'O TOKa. nabopaTopust
Hcnons3oBanue Hudposas
61 aneKTpoaBurareneik B naboparopus Releon: but6mmoreka [JOK

TEXHHUYECKHX
yYCTPOMCTBAX M Ha
TpaHCIIOPTE.
JlaGopaTopHas paboTa

JaTYUK TalbBAHOMETP,
JaTYUK C JaTIUKAMU
TOKA ¥ MATHUTHOTO
oJIsI, HOYTOYK,

https://m.edsoo.ru/ff0ac86¢



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac0ba

"KoHcTpyupoBanue u
u3ydeHue paboTbl
aneKkTpoaBuraresns"

HUCTOYHHUK IIUTAaHUA,
AIIEKTPOMATHUT,
peocTar, Ko,
MarHUTHAs CTpeEJIKa,
COCOUHUTCIIBHBIC
MPOBOJIA

62

Omnbitel @apazes. 3akoH
3JIEKTPOMArHUTHOU
uHaykuuu. [IpaBumno
Jlenna

Ob6opynosanue [ A

63

DneKTporeHepaTop.
CriocoObI mosryueHus
aNeKTpuyecKoik sHepruu.
DNeKTPOCTaHIUU Ha
BO300HOBIISIEMbIX
WCTOYHUKAX SHEPTHH

64

ITonroroBka K
KOHTPOJIbHON paboTe 1o
Teme "DNIeKTpruuecKue u
MarHuTHBIE ABJICHUS"

65

KonTponbHas padota 1o
TeMme "DIEKTPUYECKUE U
MAarHUTHBIC SBJICHHS"

Hoyt0yk

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHbIit ypok. PabGora
C TEKCTaMH 110 TEME
"TemoBbie siBEHUS"

Hoytbyxk

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

67

PesepBHbIit ypok. PaGora
C TEKCTaMH I10 TEME

bu6mmorexa [JOK
https://m.edsoo.ru/ff0acdc6



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

"[TocTosiHHBIN
3JIEKTPUYECKUMA TOK"

Hoyt6yk

PesepBHbIit ypok. PaGora

68 C TEKCTaMH II0 TEME 1
"MaruuTtHble aBiaeHus"
BIIEE KOJIMYECTB
OBIL o1 CTBO 68 14.5

YACOB I10 ITPOTPAMME




9 KVIACC

newkenus. ['padux

Kosn4yecTBo 4acon DJIeKTPOHHBbIE
OobopynoBanue
Ne uudpoBbie
i Tema ypoka Beero Kontpoabnbie | IlpakTuueckue HEeHTpa 06pAz0OBATEBHbIE
paGoThI padoThI «Touka pocra» pecypehI

Mexanuueckoe

1 JIBUKEHUE. 1
MarepuanbHasi TOUKa
Cucrema orcuera.
OTHOCUTEIHLHOCTD bubmuorexa [IOK

2 1 Hoytbyxk
MEXaHUYECKOIr 0 https://m.edsoo.ru/ff0ad474
JIBUKECHHUS
PaBHOMepng but6mmoreka [JOK

3 HPAMOTMHCHHOC I Hoytoyx https://m.edsoo.ru/ff0ad19a
JIBI>KCHUE
HepaBromepHoe

4 MIPSIMOJIMHENHOE |
nBrokeHue. Cpenssis u
MTHOBEHHAsi CKOPOCTh
[Ipsamonunerinoe Bubnmorexa [IOK

> PaBHOYCKOpEHHOC 1 Hoytoyx https://m.edsoo.ru/ff0ad8d4
JIBI>KEHUE. Y CKOpEHUE
CkopocTb

6 MIPSIMOJIMHENHOTO 1
PaBHOYCKOPEHHOTO



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

CKOPOCTH

JlaGopaTopHas pabora

Kommext Neo5
(OI'2): mrtaTus ¢

"Onpenenenue My(pTOH,

- YCKOPEHHUS Tea Npu MEeXaHHYeCcKast Bu6mmorexa [IOK
PaBHOYCKOPEHHOM CKaMbs, OpYyCOK, https://m.edsoo.ru/ff0adb18
JIBUKEHUU 110 HAKIIOHHOH BJIEKTPOHHBIN
IUIOCKOCTH" CEKyHJIOMED U

JATYUKH,
TPAHCTIIOPTHP
CBo0OoHOE TIAZICHHE TE.

8
OnpiTel ["anmunes
PaBHOMEpHOE ABMXEHUE
1o okpyxHoctH. [lepno

9 u qacsza obpa eHIE)I " HoyTt6yk brbmorexa [OK
et pait ' yToy https://m.edsoo.ru/ff0ael76

WHEWHas U yIioBas
CKOPOCTH

10 LlenTpocTpemuTenbHOE
YCKOpEHUE

1 [lepsrIii 3akoH HeloToHa. Hovi6vi bubmmorexa LIOK
BexkTop cuiibl Yy https://m.edsoo.ru/ff0ae612
Bropoii 3akon Hoytbyxk

12 HBI(f)TOHa oy bubmmorexa [JOK
PaBHOIlef/'I.CTByIOL[IaSI https://m.edsoo.ru/ff0ae72a
cuia

13 Tpertwnii 3akon HeroToHa. HoyTt6yk bu6mmorexa [IOK
Cyniepnio3unus cui https://m.edsoo.ru/ff0ae982
Pemenne 3anay Ha Hoyt0yx Bu6 OK

14 MIPUMEHEHHE 3aKOHOB nbnnoteka Il

Hrrotona

https://m.edsoo.ru/ff0aeb6c



https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0adb18

Cuna ynpyroctu. 3akoH

Hoyt6yk

bubmuorexa [JOK

15
I'yka https://m.edsoo.ru/ff0aeca2
16 Pewenue 3anau o reme
«Cuna ynpyroctu»
Kommekt No2 (OI'9):
JlaGoparopHas pabota LITaTUB C JeprKaTesieMm,
17 «Onpenenenue npyxuaa Nel co bubmmorexa [TOK
p py L https://m.edsoo.ru/ff0aee28
YKECTKOCTHU MPYKUHBI» LIKaJIOM, TMHAMOMETP
No2 u rpy3 Nel
Hoyt0yk bubnuoreka [IOK
1
8 Cua Tpenns https://m.edsoo.ru/ff0af738
19 Pemenue 3agaa mo reme HoyTt6yk bubmnorexa [IOK
«Cuna TpeHus» https://m.edsoo.ru/ff0afa26
JlaGoparopHas paboTa Kommnekt Ne2 (OI'D):
20 "OnpenencHue nuHamomeTpsl Nel u bubmoreka [IOK
k03 punmenTa TpeHus Ne2, rpy3 Nel, https://m.edsoo.ru/ff0af8be
CKOJIb)KeHus" MEXaHUYECKAsI CKaMbsl
Pemenue 3agau no reme Hoytbyxk
a1 "3akonsl HetoTona. Cuna bubmuoreka [IOK
ynpyroctu. Cuina https://m.edsoo.ru/ff0afb8e
TpeHus"
Cuna TsKeCTU U 3aKOH HoyTt6yk
” BCEMHUPHOTI'O TATOTECHMUS. bubnnoreka [IOK
YckopeHue cBOOOHOTO https://m.edsoo.ru/ff0af044
MaIeHUs
VYpok-koHpepeHuus
23 "JIBM>KEHHE TEJ BOKPYT

I'paBUTALIMOHHOT'O



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aeca2

uentpa (ConHeunas
cucrema). ["amakTuku"

24

Pemenue 3agau mo reme
"Cuia TSKECTH U 3aKOH
BCEMHUPHOT'O TATOTEHUS"

HoyTt6yk

but6mmoreka [JOK
https://m.edsoo.ru/ff0af5{8

25

[IepBas kocmuueckas
ckopocTb. HeBecoMocTh
U TIEPETPY3KHU

HoytOyx

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af33¢c

26

PaBHoBecue
MaTepHaIbHOMK TOYKH.
AOGcoroTHO TBEPIOE
Teno. PaBHOBecHe
TBEPJIOTO TeNa C
3aKperui€HHOMk 0Chio
BpallleHUs

HoytOyx

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

27

MowmeHnT cuinsl. LlenTp
TSKECTH

28

Pemenue 3agau no reme
"MomeHT cuibl. LienTp
TsKECTH"

Hoy10yk

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b02b4

29

IloaroroBka x
KOHTPOJIbHOM paboTe 1o
TeMe "MexaHndeckoe
JIBH)KEHUE.
Bzaumoneiictsue Ten"

HoyTt6yk

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0408

30

KoHnTponbHas padora 1o
teMe "MexaHuueckoe
JIBIKEHUE.

HoytOyx

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af5f8

B3aumoneiictBue Ten"

31

Nmnyinec Tena. Ummynnbe
CHJIBL. 3aKOH COXpPaHEHUS
UMITyJibca. YIIPYyroe u
HEyIpyroe
B3aUMO/ICHCTBHE

HoyTt6yk

but6mmoreka [JOK
https://m.edsoo.ru/ff0b07fa

32

Pewenne 3amau mo reme
"3aKOH COXpaHEHHUS
uMITyJIbca"

HoyTt6yk

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b096¢

33

Ypox-KoH]pepeHIHs
"PeakTUBHOE OBUKECHUE B
MIPUPOJIE U TEXHUKE"

34

Mexanunueckas paboTa u
MOIIHOCTb

Hoyt6yk

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b0a84

35

PaGora cuibl TsDKeCTH,
CHUJIBI YIIPYTOCTH U CHJIBI
TPEHUs

Hoytbyxk

but6mmoreka [JOK
https://m.edsoo.ru/ff0b0db8

36

JlabopaTopHas pabota
«Omnpenenenue pabOTHI
CHJIBI TPEHUSA IIPU
PaBHOMEPHOM JIBUYKEHUU
T€J1a 10 TOPU30HTATBHON
MIOBEPXHOCTI

Kommiekt No2 (OI'D):
OpYCOK C KPIOUKOM,
nuHaMmoMetp Nel, rpy3
Nel, MexaHnmueckas
CKaMbsl, HaKJIaJIKa Ha
MOBEPXHOCTh CKAMbH

37

CBsi3b DHEpPIUM U
pabotsl. [loTennanbHast
SHEPrus

38

Kunernueckas sneprusi.
Teopema o

Hoyt0yk

bu6nuoreka [IOK
https://m.edsoo.ru/ffl0b0c32



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b07fa

KMHETUYECKOM SHEPTUU

3aKOH COXpaHEHUst

39
JHEPTUH B MEXaHUKE
Hudpoas
JlabopaTopHas pabota naboparopus Releon,
40 «HM3yueHne 3aKoHa HaOOpBI bubmmorexa [IOK
Y https://m.edsoo.ru/ff0b12fe
COXPAHEHHUS SHEPTUI» KJIACCUYECKOI0
o0opyaoBaHus AJis
OIIBITOB, HOYTOYK
KonebatensHoe Hoy10yk
41 JIBUKEHHUE U €T0 bubmorexa LOK
https://m.edsoo.ru/ff0b1858
XapaKTEPUCTHKU
3aryxaromye KojaeoaHus. HoyTt6yk
bu6mmoreka [IOK
42 Briny)neHHbIe
https://m.edsoo.ru/ff0b20£0
kosnebanus. Pezonanc
Kommekt Ne5 (OI'D):
LITaTUB ¢ MyQTON U
OCBIO MasITHHKA, TPYy3
C IPUKPEIUICHHOM K
. HEMY HUTBIO, JJIEKT -
MaremaTtudeckuii u .
43 . POHHBIN CEKYHIOMED,
MPYXUHHBIA MasSTHUKU .
HITaTUB ¢ MyQTON U
OCBIO KPETIICHUS
CKaMbH, IIpy>KHHA
Nel, nampapistomas ¢
IaTYuKaMH, OPyCOK
Ypok-uccnenoBanue
«3aBUCUMOCTb Iepruoaa bubnuoteka [JOK
44 PHOZ HoyTt6yk 1

KoJieO0aHUIl OT JKECTKOCTH
IPYKHHBI K1 MacChl

https://m.edsoo.ru/ff0b197a



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

rpy3a»

[IpeBpaiienne sHEPTUN

45 MIPU MEXaHUYECKUX
KOJIEOAHUAX
JlabopaTopHas pabota Hugposas
nabopatopus Releon,
46 «Onpenenenue T—IaCTO;FBI HOYTOYK, LITATHE, bubnnoreka [IOK
Y TIeproJia KoaeOaHuit IpyIHHS, [PY3EI IO https://m.edsoo.ru/ff0blaec
MIPYKUHHOT'O MasTHUKA 100 1
Hudposas
JlaboparopHas paborta naboparopus Releon
«IIpoBepka TaTYNKOM yCKOPEHUS
A7 HE3aBUCUMOCTH TIEPHOJIa (akcenepomertp), Bbu6mmorexa IIOK
KoJe0anuii rpysa, HOYTOYK, LITaTUB, https://m.edsoo.ru/ff0b197a
MTOJIBEIICHHOTO K HUTH, MPYKUHBI pa3HOU
OT Macchl Ipy3a» 3aJJaHHOM KECTKOCTH,
rpy3bei o 100 ¢
MexaHu4eCKHe BOJIHBI.
CBoiicTBa MEXaHUYECKUX Bbu6mmorexa IIOK
48 Hoyt0yk
BOJIH. [IpononbpHEIE 1 https://m.edsoo.ru/ff0b2 1fe
MOTIEPEYHBIE BOJHBI
Hudposas
Ypoxk-koHpepeHuus nabopartopusi Releon,
49 "MexaHn4ecKue BOJIHBI B HaOOpBI
TBEP/IOM TeEJIE. KJIACCUYECKOTO
Ceiicmuueckue BOJIHBI" 00OopyIOBaHUS st
OTIBITOB, HOYTOYK
50 3Byk. Pacnipoctpanenue

" OTPAKCHHUC 3BYyKa



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

Ypok-uccnenoBaHue

[Hudposas
nabopartopusi Releon,

"Habnronenue
51 HaOOPbI
3aBUCHUMOCTH BBICOTHI
. KIJIAaCCHYECKOT0
3BYKa OT YaCTOTBI
000pyI0BaHUS JIsI
OTIBITOB, HOYTOYK
I'pomkocTh 3BYyKa U
52 BBICOTA TOHA.
AKyCTHUYECKUI pe30HaHC
udposas
Ypok-koHpepeHIms Lucpp
" naboparopus Releon,
53 VYabpTpasByk u HAGOpEL bu6muoreka [IOK
uH()Pa3BYK B IPUPOE U https://m.edsoo.ru/ff0b23ca
. KJIACCUYECKOTO
TEXHUKE
o0opynoBaHUS st
OTBITOB, HOYTOYK
[ToaroroBka k
KOHTpPOJIbHON paboTe 1o
TeMe "3aKOHBI bubnuorexa [JOK
54 HoyTt6yk 1
COXpaHEHUs. https://m.edsoo.ru/ff0b2510
Mexannueckue
KoJieOaHUs ¥ BOJTHBI"
Konrponsnas padora mo
TeMe "3aKOHbI
55 COXPAHEHHS.
MexaHnnueckue
KoJieOaHUs U BOJIHBI"
OJEeKTPOMarHUTHOE
56 ToJe. Hovi6vi bubmmorexa [IOK
DNEeKTpOMarHUTHBIE yIoY https://m.edsoo.ru/ff0b2abe

BOJIHBI



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b23ca

57

CaoiicTBa
3JIEKTPOMArHUTHBIX BOJIH

58

Ypok-koHpepeHIms
"IIkaina
ANEKTPOMArHUTHBIX
BoJaH. Mcrions3oBanne
3JIEKTPOMArHUTHBIX BOJIH
IJI1 COTOBOM cBsI3H"

Hudposas
nabopatopusi Releon,

HaOOPBI
KJIACCUYECKOTO
000pyIOBaHUS TSI
OIIBITOB, HOYTOYK

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccnenoBanue
"N3yueHue CBOMCTB
AIEKTPOMArHUTHBIX BOJTH
C TIOMOIIbI0 MOOHMIIEHOTO
tenedona

Hoyt0Oyx

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3amay Ha
ONpeIeJICHUE YaCTOThI U
JJTAHBI
3JIEKTPOMAarHUTHOM
BOJTHBI

61

DneKTpoOMarHuTHast
MpUpPOJIa CBETA.
CxopocThb cBeTa.
BonnoBele cBoOMCTBA
cBeTa

Hoyt0yk

bubmmorexa [JOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku cBera.
[IpssmonmHeliHOe
pacrpocTpaHeHUE CBETA.
3armenus ConHIa u
Jlynsl

Hoyt0yxk

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b3658

63

3aKoH OTpPaXCHUA CBCTA.

Hoytbyxk

bu6nmoreka [IOK



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2fe6

3epkaina. Pemenue 3agau
Ha NMPUMEHEHHE 3aKOHA
OTpaKCHHS CBETA

https://m.edsoo.ru/ff0b38c4

64

[Ipenomienue cBera.
3aK0oH TPEIOMIICHUS
cBeTa

HoyTt6yk

bub6mmoreka [JOK
https://m.edsoo.ru/ff0b3aea

65

[TonHoe BHyTpeHHEE
OTpa)KEHUE CBETA.
Hcnonp30BaHue MOJIHOTO
BHYTPEHHETO OTPaKCHUS
B ONTHYECKHX
CBETOBOAAX

HoyTt6yk

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3c5c¢

66

JlabopaTtopHas pabota
"UccnenoBanue
3aBUCHMOCTH yTJja
MIPEJIOMJICHHUSI CBETOBOTO
Jdyd4a OT yIJia najIeHus Ha
rpanuiie "Bo3ayXx-

nn

CTCKJIIO

Hudponas
nabopartopust Releon,

HaOOPbI
KJTACCHYECKOTO
000pyIOBaHUS JTSI
OTBITOB, HOYTOYK

67

Ypok-KoH]pepeHIHs
"Ucnonp3oBanne
TTOJTHOTO BHYTPEHHETO
OTpPaXKEHUs: CBETOBO/IbI,
OITUKOBOJIOKOHHAS
CBs3B"

68

JIumsel. Onrrnyeckas
CUJIA JINH3BI

Hoyt0yk

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0b3f2¢

69

IToctpoenue
M300pakeHUH B JIMH3aX

Hoyt0yk

bu6numoreka [IOK
https://m.edsoo.ru/ff0b444a



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

JlaGoparopHas paboTa
"OnpeneneHue

[Hudposas
nabopartopusi Releon,

Bbu6nuoreka [IOK
70 (OKYCHOTO PACCTOSHUS U HAOOPBI
. https://m.edsoo.ru/ff0b4206
ONITUYECKOU CHITBI KIJIAaCCHYECKOT0
coOuparorien JTUH3bI" o0opyioBaHUs AJIs
OTIBITOB, HOYTOYK
Ypok-koHpepeHIua HoyTOyk
71 "gnTqucE)I/IE JIMH30BbIE g bubmmorexa [IOK
" https://m.edsoo.ru/ff0c0a7e
pUOOPEI
7 I'na3 xak onruyeckas HoyTt6yk bu6mmoreka [IOK
cucremMa. 3peHue https://m.edsoo.ru/ff0b4684
VYpok-koHpepeHuus
73 "JledexTsl 3penusi. Kak
COXpaHUTH 3peHue"
Paznoxenue 6enoro
cBeTa B creKTp. OnbITHI Eufs 10K
noIMoTeKa
74 Herotona. Crnoxenune Hoyt0yk
yToy https://m.edsoo.ru/ff0c0f4c
CHEKTPAJbHBIX I[BETOB.
Hucnepcus ceera
JlaGoparopHas paboTa
"OmBITHI 110 PA3NOKEHUIO [udposas
0eJI0ro CBETa B CIEKTP U nabopatopus Releon,
75 BOCIIPUSATHIO IIBETA HAGODI bu6muorexa LIOK
P https://m.edsoo.ru/ff0c0e2a
MIPEIMETOB TIPU UX KJIACCUYECKOTO
HaOJIOACHUH uepes 000pyIOBaHUS IS
LIBETOBbIC (QUIBTPHL" OIIBITOB, HOYTOYK
YPOK-IIpaKTUKyM [udposas
76 "BonHOBBIE CBOMCTBA nabopatopust Releon,

CBETa: IUCIepCHsl,
uHTephepeHIHs U

HaOOPbI
KJIACCUYECKOTO
000pyIOBaHUS JUIsI



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

mudpakmus”

OIBITOB, HOYTOYK

Omneitel Pe3epdopna u

77 MJIaHeTapHas MOJCITb HoyTOyk bubmorexa HOK
P s yToy https://m.edsoo.ru/ff0c12a8
aToma
[Toctynater bopa.
78
Mopens aroma bopa
Hcnyckanue u
MIOTJIONICHHE CBETA bubmmorexa [JOK
7 aroMoM. KBaHTHI. Hoyrbyx https://m.edsoo.ru/ff0c144c¢
JluHenyaTbie CIEKTPHI
Hudposas
YPOK-IIpaKTUKyM naboparopus Releon,
80 "HaOnroneHne cueKTpoB HaOOPBI Bubmzorexa LIOK
" P https://m.edsoo.ru/ff0c1550
WCITyCKaHUs KJIACCUYECKOTO
000OpyI0OBaHUS JJIs
OTIBITOB, HOYTOYK
81 PagnoakTuBHOCTE 1 €€ HoyTt6yk bu6mmoreka [IOK
BUJIbI https://m.edsoo.ru/ff0c1672
%) Crpoenue aTOMHOTO Hoytbyxk bubmuorexa [JOK
sapa. Hyknonnas monens https://m.edsoo.ru/ff0c18ac
23 PangnoakTuBHEIC Hoytbyxk but6mmoreka [JOK
npespaiieHus. M3oronst https://m.edsoo.ru/ff0clal4
Pemienue 3amau no teme: HoyTt6yk
84 "PagnoakTHBHEIC bubmorexa LIOK
" https://m.edsoo.ru/ff0c1b4a
MpeBpaIicHus
85 [Tepuon nomypacnana
Ypok-koHpepeHIms
bu6 OK
86 "PagnoakTBHbBIE HoyTt6yk nomoreka L1

U3Ty4YeHHs B IPUPOJIE,

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c12a8

MEIHINHE, TEXHUKE"

87

SnepHbie peakuumu.
3aKOHBI COXpaHEHUS
3apsI0BOTO U MacCOBOTO
yucen

HoyTt6yk

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CBSI3U aTOMHBIX
sinep. CBsi3b Macchl U
SHEepruu

HoytOyx

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1d7a

89

Pewmenne 3ama4 mo reme
"SI nepuble peakuun"

90

Peakuuu cunTe3a u
JIeJICHUS sIAep.
Hcrounuku sHepruu
CoiHIIa U 3B831

Hoy10yk

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHpepeHuus
"SI nepHast SHEpreTUKa.
JleicTBUs
PaaOaKTUBHBIX
W3JIyYCHHI Ha )KUBbIE
OpraHu3MbI"

92

[loaroroBka k
KOHTPOJILHOH paboTe 1o
TemMe
"JJeKTpOMarHUTHOE
mnoJie.
DNEeKTPOMarHUTHbIE
BOJIHBI. KBaHTOBEIC
siBiIeHus"

[udposas
nabopartopusi Releon,

HaOOpBI
KJIACCUYECKOTO
o0opyaoBaHuUs AJis
OIIBITOB, HOYTOYK

but6mmoreka [JOK
https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1c58

93

KonrponsHas padora no
TeMe
"DNeKTpOMarHUTHOE
noJe.
DNEeKTPOMarHUTHbHIE
BOJIHbI. KBaHTOBBIE
SABJICHUS "

94

IToBTOpEHuUE,
00001IeHue.
JlaboparopHbie pabOTHI

0 KypCy
"Bzaumoneicraue teia"

Hoyt0yk

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpEHUE,
00o001mIcHue. Pemenue
pacyeTHBIX U
KauyeCTBECHHBIX 3aJ1a4 110
teMe "TemnoBble
npoiiecch”

Hoytbyxk

but6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpEHME,
o06o6menue. Pemenne
pacyeTHBIX U
Ka4eCTBEHHBIX 3a7a4 110
teme "KIIJ] TeruioBbIx
JaBurarencii'”

HoyTtoyk

but6mmoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpEHueE,
o6o6menue. Pemenne
pacyeTHBIX U
Ka4eCTBEHHBIX 3a]1a4 110
teme "KII/]

HoyTt6yk

but6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30



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

NIEKTPOYCTaHOBOK"

98

[ToBTOpEHME,
o0o0mIeHNe.
JlaGopaTopHbie pabOThI
1o kypcy "CBeToBble
siBIIeHUA"

HoyTt6yx

but6mmoreka [JOK
https://m.edsoo.ru/ff0c2¢52

99

IToBTOpEHUE,
0000menue. Pabota ¢
TEKCTAMH 110 TEME
"3aKOHBI COXpaHEHUS B
MeXaHHke"

Hudposas
naboparopus Releon,

HaOOPBI
KJIACCUYECKOTO
o0opyaoBaHuUs AJis
OTIBITOB, HOYTOYK

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2d6a

100

[ToBTOpEHME,
0000menue. Pabota ¢
TEKCTAMH 10 TEME
"Konebanusa v BoaHb"

Hoyt0yk

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0c2e82

101

IToBTOpEHME,
0000611eHne. Padbora ¢
TEKCTaMH 10 TEME
"CBeTOBBIE SIBJICHUA"

Hoyt0yk

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpEHUE,
00o06meHue. Pabora ¢
TEKCTaMH MO TEME
"KBanTOBas U sanepHas
¢busmka"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27



https://m.edsoo.ru/ff0c3044
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HNPOBEPAEMBIE IIPE/IMETHBIE PE3YJIBTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

7 KVIIACC

Kon
MPOBEPSAEMOro
pe3yJabTara

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJIbHOﬁ nporpaMmmMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATHSA

1.2

pa3inyaTh SABJCHUA IO OMMCAHUIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bl/ISI/I‘IeCKOG SIBJICHHUEC

1.3

pacrno3HaBaTh INPOSBICHHE H3YUYEHHBIX (DU3MUECKUX SIBICHUH B
OKpY’KaIOIIeM MUpE, B TOM 4HCiIe (PU3HMUECKUE SIBICHUS B IPHPOJIE,
IIPHU 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a7]auy B YUEOHYIO, BBIICISATh

CYIIECTBEHHBIC CBOICTBA (MIpU3HAKU) PUBNUECKUX SBICHHIA

1.4

OMKCHIBATh HM3yUEHHBIE CBOMCTBAa Ten W (PU3MUECKHE SBICHUS,
UCTIONIB3Ysl (PU3MYECKUe BEIUYHMHBI, MPU ONHUCAHUU TPABUIHHO
TpPakTOBaTh (U3UYECKUH CMBICI HCHONB3YeMbIX BEJIHYMH, HX
0003HAYCHHUSI W EOUHUIBI (U3NYECKUX BEIUYUH, HAXOJUTh
bopMyIibl, CBS3BIBAIOIIME JAHHYIO (U3NYECKYIO BEIMYUHY C
JIPYTUMH BETUYMHAMU, CTPOUTH IPaUKU H3yUYEHHBIX 3aBUCHMOCTEN

(bU3HYECKUX BEIIUINH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UUYECKUE SIBICHUS U MPOIECCHI,
UCIIONIB3YSl W3YYEHHBIE 3aKOHBI, MPU OSTOM J1aBaTh CIOBECHYIO
GOpMYyIMPOBKY 3aKOHA M 3alHCHIBaTh €r0 MaTeMaTUYeCKOe

BBIPAXKCHUC

1.6

OOBACHATH (PU3MUECKUE SBICHUS, IPOLECCH U CBOMCTBA TEJl, B TOM
quci€ U B KOHTEKCTE CHUTyallud NPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBISBISATh NPUYMHHO-CIIEACTBEHHbIE CBS3H, CTPOUTH
oObsicHeHne U3 1 — 2 JOTWYECKUX IIaroB c omopod Ha 1 — 2
U3yYEHHBIX CBOMCTBA (DU3UYECKUX SIBICHUH, (QU3NUECKUX 3aKOHA

HJIN 3aKOHOMECPHOCTH

1.7

pemiath pacu€THbIC 3a7a4 B | — 2 1eMCTBUS, UCTIOIb3YS 3aKOHBI U

(I)OpMy.HBI, CBA3BIBAIOIIHEC (I)I/I3I/I‘-IGCKI/IG BCJIIMYHMHBI. Ha OCHOBC

aHajm3a  yCJIOBHA 3aga4un 3aIlIMChIBATh KpaTKkoe YCJIOBHC,




HOACTaBJIATH (l)I/I3I/ILIeCKI/Ie BCJIIMYHUHBI B (bOpMYJ'HpI U IPOBOJUTH
paC‘-IéTI)I, HaxXOIWUTb CIIPAaBOYHLIC OAaHHBIC, HCO6XOI[I/IMI>IC JUIA
pCeUICHUA 3a1a4, OLICHUBATh pPEaIUCTUIHOCTD HOHy‘ICHHOﬁ

(U3NYECKON BETUUHHBI

1.8

pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOXXHO PEUIMTh IPHU MOMOIIU
(¢u3MUeCKUX METOJIOB, B OIUCAHWU MCCIEIOBAHUS BBIJCIATH
IpOBEpPSiIEMOE  MPENIOJIOKEeHHe  (Tumoresy),  pasiauyaTte U
MHTEPIPETUPOBATh MOJYUYEHHBIH pe3ynbTaT, HaXOAUTh OLIMOKU B

XO0J¢€ oIlbITa, A€JIAaTh BBIBOJLI 110 €TI0 pe3yjibTaTaM

1.9

NPOBOJIUTH OMBITH MO HAOMIOACHUIO (U3NYECKUX SBICHUNA WU
dbusznyeckux  CBOMCTB  Tel:  (OpMyIHpOBaTh  IPOBEpsSEMBIE
OpPENONIOKEHUs,, COoOMpaTh YCTaHOBKY M3  HPEATIOKEHHOTO

060py,Z[OBaHI/I$I, 3alIMuChIBaTh X0/ OIIbITa U (bOpMy.]'II/IpOBaTL BBIBO/JBI

1.10

BBINIOJIHATH MPSIMbIE M3MEPEHHs C UCIIOJIB30BAHUEM aHAJIOTOBBIX M
UQPPOBBIX MTPHUOOPOB, 3aMUCHIBATH MOKa3aHUs IPHOOPOB € YUETOM

3aJJaHHOM a0COIOTHOM MOTPEUTHOCTH U3MEPEHUH

1.11

IPOBOJAMTH HCCJIENOBAHUE 3aBUCHMOCTH OAHOM  (U3HUYECKOI
BEJIMYMHBI OT JPYroil C MCIOJIb30BAaHUEM MPSMBIX H3MEPEHHH,
Y4acTBOBATh B IUIAHUPOBAHMM Yy4eOHOTO HCCIIEOBaHMSA, cOOMpATh
YCTAaHOBKY M BBINOJHATE H3MEPEHUs, Cleays NpeasIoKEHHOMY
wiaHy, (UKCUPOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHUMOCTHU
(bu3nyecKuX BETUYMH B BUJE MPEAJIOKEHHBIX TaOIMUIl U IrpaduKoB,

ACJIaThb BBIBOABI 110 PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

MPOBOJUTH KOCBEHHBbIE M3MEpPEHHUs (PU3NYECKUX BEIMYUH, CIEIys
IPEUIOKEHHOW MHCTPYKLUMU: TIPU  BBIIOJHEHUM HU3MEpPEHUN
coOuparh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIISITH 3HAUCHHE

UCKOMOM BEJINYNHEI

1.13

coOMoAaTh MpaBWJa TEXHUKM O€30macHOCTH Impu pabore ¢

1ab0paTOpHBIM 000PYOBaHUEM

1.14

yKa3blBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTepu30BaThb NPUHLUIBI JCHCTBHUS H3YUYEHHBIX
npuOOpPOB U TEXHUYECKHUX YCTPOMCTB C MOMOUIbIO UX OMHMCAHUS,

HUCIIOJIb3ysd 3HaHUA O CBOMCTBax (bHSH‘leCKI/IX SIBIICHHH U

H€O6XOI[I/IMBI€ (bI/I?;I/I‘ICCKI/Ie 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

NPUBOJAUTH TPHUMEPHl (HAXOAUTH HMH(POPMAIMIO O TNpUMepax)
MPAKTUYECKOTO  HCIIOJIb30BaHUA  (PU3MYECKMX  3HaHMM B
MOBCEHEBHOM KM3HM s obOecriedyeHUs: 0e30MacHOCTH  IpU

oOpamieHun ¢ mnpubOpaMu H TEXHUUYECKHUMHU yCTPOWCTBAMH,




COXpPaHCHUA 3H0pOBbd H CO6J'IIO)1€HI/ISI HOPpM 3KOJIOTMYCCKOI'O

MOBEJICHUS B OKPYIKAIOLIEH Cpene

1.16

OCYILECTBIISATH OTOOP MCTOUHUKOB MH(POPMALUH B ceTH MIHTEpHET B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3aIPpOCOM, Ha OCHOBE
MUMEIOLINXCS 3HAaHUN U NMYTEM CPAaBHEHHS PA3JIMYHBIX HCTOUYHUKOB
BBIIETIATh UH(OpMaILMIO, KOTOpas SIBISIETCS MPOTUBOPEUMBON WIIU

MOKET OBITh HCI{OCTOBCpHOﬁ

1.17

HCII0JIb30BaTh npu BBITIOJTHEHUH yueOHBIX 3a/laHui
HAy4YHONONYJIIPHYIO  JIUTEpaTypy (U3HUECKOro  CcoJepKaHus,
CIpaBOYHBIE MaTepHallbl, pecypcbl ceTd VHTepHeT, BIAneTh
npuéMamu KOHCIIEKTUPOBaHUs TEKCTa, peoOpa3oBaHus

uH(bOpMaIlUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

co3maBaTh COOCTBEHHBIC KpaTKWE THCHBMEHHBIE W YCTHBIE
COOOIleHHsT Ha OCHOBE 2 — 3 HCTOYHHUKOB HWH(pOpMAIUU
(U3HYECKOro COAepKaHUs, B TOM YHCIIe MyOIMYHO JIeTIaTh KPaTKue
COOO0IIIeHUsI 0 pe3ysibTaTaX MPOEKTOB WK y4eOHBIX HUCCIEeI0BaHU,
IPpU OSTOM TPaMOTHO MCIIOJIb30BaTh HW3YYEHHBIM IOHATHIHBIN
ammapar Kypca

(I)I/I?»I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeI71

1.19

IpU  BBIIOJIHEHUU  Y4YEOHBIX TPOEKTOB U  HCCIENOBAaHUI
pacnpeneniaTb O00S3aHHOCTH B TpyIIe B COOTBETCTBUU C
IOCTABICHHEIMM 3aJadaMM, CJICIUTHh 3a BBIIOJHCHUEM IIIaHa
IENCTBUM, aJeKBaTHO OLIEHWBAaTb COOCTBEHHBIM BKJIad B
JIeSITCIIBHOCTD TPYIIIIbI, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aUMO/ICVICTBUE, YUUTHIBASI MHEHHE OKPYIKAFOIINX

8 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCIIOJBb30BaTh NMMOHATUA

1.2

pas3inyaThb ABJICHUA IO OIMMCAHHUIO UX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOG SBJICHUC

paciio3dHaBaTb IIPOABJICHHUC HN3YUYCHHBIX (bHSH‘leCKI/IX SIBJICHUH B




1.3

OKpY’KalollleM MUpE, B TOM 4HciIe (pU3HMUECKUE SIBIECHUS B IPUPOJIE,
IIPY 3TOM NEPEBOAUTH MPAKTUUECKYIO 33/1a4y B YUeOHYIO, BBIJICTSATD

CYILIECTBEHHBIE CBOICTBA (MIPpU3HAKU) (PUBNUECKUX SBICHHIMA

1.4

OMKCHIBATh HM3yUEHHBIE CBOICTBAa Ten W (PU3MUECKHE SBIICHUS,
UCTIONB3Ysl (DU3MYECKHE BEIMYMHBI, NPU ONUCAHWU IPABHIBHO
TpakTOBaThb  (DU3MUECKU  CMBICT  HCIOJNb3YyEMbIX  BEJIUYMH,
0o0O3HaYeHUss M eIUWHUIBI (U3NYECKUX BEJIMYUH, HAXOIUTh
(GopMyJibl, CBS3BIBAIOIIME JAHHYIO (U3NYECKYIO0 BEIMYUHY C
JIPYTMMH BETUYMHAMU, CTPOUTH IPaUKU H3yUYEHHBIX 3aBUCHMOCTEN

(U3HYECKUX BEITUINH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UUYECKUE SIBICHUS U TPOIECCHI,
UCIIONB3YSl HW3YYEHHBIE 3aKOHBI, MPU OSTOM JIaBaTh CIOBECHYIO
GOpMYyIIMPOBKY 3aKOHAa ¥ 3alHCHIBAaTh €r0 MaTeMaTUYECKOe

BBIPAKCHUEC

1.6

OOBACHATH (PU3UIECKHE MPOIIECCHI M CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluli MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh IPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3
1 — 2 normyeckux mWaroB ¢ NOMOLIbIO | — 2 M3yYEHHBIX CBOMCTBA

buznyeckux sBIEHUHN, PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemarh pacy€THbIE 3a/1a4i B 2 — 3 AEHUCTBUS, UCIIOIb3YS 3aKOHbBI U
dbopMyIbl, cBsi3bIBaONIME (U3MYECKHE BEIWYHHBI: Ha OCHOBE
aHaJIn3a YCJIOBHS 3aJa4M 3alMChIBATh KPAaTKOE YCIIOBHUE, BBISBIISATH
HEJOCTAaTOK JIaHHBIX JI PEIIeHUs 3aJlayd, BBHIOMPATh 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE NI €€ pelIeHHs], TPOBOAUTh PACUYETHI U
CpaBHUBATh TOJIYYCHHOE 3HAau€HHE (U3UYECKOW BEITWYUHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

paciio3HaBaThb HpO6JICMBI, KOTOpPBIC MOXXHO PCHIWTL IIPpHU ITIOMOIIH

(1)I/I3I/I‘-IGCKI/IX MCTOAOB, HCIIOJIB3Yys  OHNHCAHUC  HCCIICOAOBAHUA,

BBIIACIIATD IMTPOBEPACMOC MMPECAIIOJIOKCHUEC, OLICHUBATL NPABUJILHOCTD

nopsaaKa InpoBCACHUS UCCIICAOBAHMA, 1CJIaTh BBIBOAbI

1.9

IPOBOAUTH OIBITHl 110 HAOTIONCHHIO (U3MYECKUX SIBICHUH HIIH
¢u3uueckux  CBOWCTB  Ted:  (OPMYIHpPOBATH  IPOBEPSEMbBIE
NPENONIOKEH!s, COOMpaTh YCTaHOBKY W3  TPEIJI0KEHHOTO

000pyI0BaHUs, OMUCHIBATH XOJ] ONBITA U (POPMYIHPOBATH BBIBOJIBI




1.10

BBITIOJHATh MpPSIMbIE M3MEPEHUS C HUCIOJIb30BAHUEM aAHAJIOIOBBIX
npuOOpoB W JAaTYMKOB  (PU3MUYECKUX BEJIMYUH, CPABHHUBATH
pe3ynbTaThl M3MEpPeHHid C yu€ToM 3aJaHHONW  aOCOJIOTHOM

MOTPEITHOCTH

1.11

NPOBOJIUTH HWCCIIEOBAaHUE 3aBHCUMOCTH OAHON  (pusmueckoit
BEJIMYMHBI OT JPYIrOM C HCIOJIB30BAHUEM IPSAMBIX H3MEPEHUI:
IUIAHUPOBATh HCCJIEOBaHNE, COOMpPATh YCTAHOBKY U BBIIOJHATH
U3MEpEeHUs, Ccienys MpeAsIOKeHHOMY IUlaHy, (DUKCHpOBaTh
pe3yJbTaThl MOJYUYEHHOM 3aBUCUMOCTH B BUJIE TaOJIUI] U TPaPHKOB,

ACJIaTb BBIBOALI 110 PE3yJIbTaTaM UCCIICAOBAHHA

1.12

MPOBOJAWTh  KOCBEHHBIC W3MEpPCeHHsS]  (PU3MYECKHX  BEIIMYUH:
IUIAHUPOBAaTh ~ U3MEpPEHHUs,  coOupaTh  IKCIEPUMEHTAIBHYIO
YCTAaHOBKY, CIJIeIysl NPEIJOKEHHOW HWHCTPYKIUHU, U BBIYUCISTH

3HA4YCHHEC BCIINYUHBI

1.13

coOmoaTh TpaBWJIa TEXHUKH O€30MacHOCTH Tipu  paboTe ¢

J1a00paTOpPHBIM 000pYJOBAaHHEM

1.14

XapaKTepu30BaTh NPUHIMIBI JIEHCTBUA H3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOW HA MX OIHCAHHS, HCHOJb3Ys
3HAHUS O CBOMCTBaX (U3MUECKUX SBJICHMH U HEOOXOJMMBbIE

¢buznyecknue 3aKOHOMEPHOCTH

1.15

pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHUCTBA U U3MEPHUTEILHBIC
npuOOphl O CXeMaM W CXEMAaTHYHBIM PHUCYHKaM, COCTaBJISATh
CXeMBl  DJJEKTPUYECKHX Ilemed ¢  MOoCIeAOBaTelIbHBIM U
napajuIeIbHBIM COCIMHEHUEM JJICMEHTOB, pa3jndas YCJIOBHBIC
0003HaUYEeHHUS

AJIEMEHTOB JICKTPUYECKHUX LENen

1.16

NPUBOAUTH TNpHUMEPHl (HAXOAUTh HMH(OpPMAIMI0 O MpUMepax)
IIPAKTUYECKOIO  HCIOJIb30BaHUA  (PU3MYECKMX  3HAHUM B
NOBCEHEBHOM JKM3HM [uid obOecliedeHus: Oe30MacHOCTH IpH

06paIJ_ICHI/II/I C an60paMH n TCXHUYCCKHUMU yCTpOI\/'ICTBaMI/I,

COXpaHCHUA 30pPOBbSA U CO6JIIOI[€HI/I$I HOpPM  3KOJIOTHYCCKOI'O

MOBEJICHUS B OKPY KArOIIeH cpese

1.17

OCYUIECTBIISATh MOUCK HMH(OpManMKU (U3NYECKOTO COJEpKaHUS B
cetu HTEpHET, HA OCHOBE UMEIOIIMXCS 3HAHUHM U MYyTEM CpPaBHEHUS
JIOTIOJTHUTEIBHBIX HMCTOYHUKOB BBIJICIATh HMH(OpMAIM0, KOTOpas

ABIIACTCA HpOTHBOpC‘{I/IBOﬁ WA MOXET OBITh HCI[OCTOBCpHOﬁ

HCIIOJIb30BaTh TIIPHU  BBINIOJHCHUU yLIe6HBIX 3aJlaHui Hay4HO-

HOMYJISIPHYIO JINTEPATYPY (PU3NYECKOTO COAEPIKAHUS, CIPABOYHBIC




1.18

Marepuanbl, pecypcbl ceth MHTepHeT; BlaaeTh NOpuéMamu
KOHCIICKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus WHPOpPMAIMK U3
OTHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHbIC IHCBMEHHbIE U  KpaTKHE YCTHBIE
cooOmeHus, 0000mass HHMHOPMALIUIO U3 HECKOJBKHX HCTOYHHKOB
(GU3NUECKOro coziepKaHMsl, B TOM 4YHUCIE IMYOJINYHO NPEICTaBIIATh
pe3yJIbTaThl NPOEKTHOM WIJIM HCCIEAOBATEIbCKON JESATEIBbHOCTH,
IIPU 3TOM TPaMOTHO HCIIOJIb30BaTh M3YYCHHBIA IOHATUHHBIN
anmapar

Kypca U3MKH, CONPOBOXK/IaTh BBICTYIUIEHNE NPE3EHTalMEN

1.20

MIPU BBITIOJIHEHUU Y4E€OHBIX MPOEKTOB U UCCIEI0BAaHUMN (PU3UUECKUX
MPOIIECCOB PACTIPEACIIATh 00S3aHHOCTH B TPYIIIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3a7lauaMH, CJEJUTh 3a BBIIIOJHEHUEM IIJIaHa
JEUCTBUM M  KOPPEKTUPOBATh €ro, aJeKBaTHO OLEHUBATH
COOCTBEHHBIM BKJaJ B JIESITEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHHMKAaTHBHOE  B3aUMOJICHCTBUE, TPOSBISAS  TOTOBHOCTD

pa3pemaTh KOHPIUKTHI




9 KVIACC

Kon
MPOBEPSIEMOT0
pe3yabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NMPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATHSA

1.2

pasiiniuaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/I‘-ICCKOG SBJICHUC

1.3

pacro3HaBaTh TNPOSBICHHE H3YYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY’aroIleM MHUpE, B TOM 4Yuciie pU3NUECKHe SIBJICHUS B IPUPOJE,
IpY 3TOM NIEPEBOANUTH MPAKTUUECKYIO 3a/1a4y B YUeOHYIO, BBIJICIIATD

CYILIECTBEHHbIE CBOICTBA (IIPU3HAKN) PUBNUECKUX SIBICHHUM

1.4

ONMCHIBATh HM3YYCHHBIC CBOWCTBA TeN W (PU3MUECKUE SBICHHS,
UCTONb3ysl (PU3MYECKHE BEIMYUHBI, IPU ONUCAHUU IPABUIBHO
TPaKTOBaTh  (U3MYECKUH CMBICT  HCIOJB3YEMBIX  BEJIHYUH,
0003HAUeHUss M €IUHULBl (U3NYECKUX BEJIMYUH, HAXOIUTh
dopMysbl, CBS3BIBAIOLIME JaHHYIO (U3MUECKYIO BEIUYUHY C
JPYTMMH BETUYMHAMU, CTPOUTH IPa(UKU U3yUYEHHBIX 3aBUCUMOCTEN

(1)I/I3I/I‘IGCKI/IX BCIIMYHNH

1.5

XapaKTCpU3oBaTb CBOMCTBa TCI, (I)I/I3I/IIIGCKI/IC SIBJICHUS U ITPOLCCCHI,
HCIIOJIB3YyA H3YYCHHBLIC 3aKOHBI, IPH O3TOM JdaBaTb CJIOBCCHYIO
(bOpMy.TII/IpOBKy 3aKOHa M 3alucCbiBaTb €ro MaTcMaTHu4CCKOC

BBIPAKEHUE

1.6

OO0BSACHATH (PU3MUECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluil MpPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH IPUYUHHO-CIIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX MIAaroB ¢ MOMOIIBIO 2 — 3 M3yYEHHBIX CBOMCTBA

¢du3nUecKux ABICHUN, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemars pacuéTHele 3ajauyu (Onuparomuecs Ha cucrtemy M3 2 — 3




1.7

YpaBHEHUI), HCHOIB3Ysl 3aKOHBI U (OPMYJBI, CBS3BIBAIOLINE
¢u3uueckue BETUYMHBL: HAa OCHOBE aHalu3a YCIOBHS 3aJauu
3alUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOUINE WIIU
U30BITOYHBIE ~ JaHHblE, BBIOMPAaTh  3aKOHBI U (OPMYIIBI,
HEOOXOJUMBIE UIsl pEIIeHUs, MPOBOAUTH Pacdy€Tbl M OLEHUBATh
PEaTMCTUYHOCTD

MOJYYEHHOT0 3HaYeHUs] (PU3NUECKOI BETMUHHBI

1.8

pacrno3HaBaTh MpPoOJIEMbl, KOTOPbIE MOXHO PEIIMTh MPU MOMOIIU

(1)I/I3I/ILIGCKI/IX METOHOB, UCIIOJIB3YA OIMMCAHUC UCCIICAOBAHNS, BbIACIIATD

MMPOBEPACMOC MPCAIIOJIOKCHUEC, OLICHUBATH IMMPABUJIBHOCTL MOPAJIKa
MMPOBECACHUA HCCIICAOBAHUA, JACJIIATb BLIBOJbI, HHTCPIPCTUPOBATH

PE3YIIbTATLL Ha6J'IIOIlCHI/II71 " OITIBITOB

1.9

NPOBOJUTH OMBITH MO0 HAOMIOACHUIO (U3UYCCKUX SIBICHUU WU
(U3UYECKUX CBOMCTB TEI: CAMOCTOSTEIFHO COOUPaTh YCTAHOBKY U3
n30BITOYHOTO HAOOpa 000pyAOBaHUS, ONMUCHIBATH X0l OIBITA M €r0

pe3yabTaThl, (POPMYITHPOBATH BHIBOJIBI

1.10

OPOBOIUTH MPH HEOOXOJUMOCTH CEPHIO MPSAMBIX H3MEpPEHHH,
ompenensis CpelHee 3HAYCHUE HU3MEPSIeMOil BeTWYUHBI ((POKYyCHOE
paccTosiHue coOuparolei JTUH3bI), 0O0CHOBBIBATH BBIOOP CHOCO0a

U3MepeHus (M3MEPUTENBHOTO pUdopa)

1.11

IIPOBOAUTH HCCIIEIOBAHUE 3aBUCUMOCTENH (U3NYECKUX BEIMYMH C
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUN: INIAHUPOBATh UCCIIE0BAaHHE,
CaMOCTOSITENIFHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJYYEHHOM 3aBUCHUMOCTH (M3NYECKUX BEIMYUH B BUJAE TaOIULU

I‘pa(bI/IKOB, ACJIaTh BbIBOALI IO PE3YJIbTaTaM HUCCICAOBAHUSA

1.12

MPOBOJAWTH  KOCBEHHBIC U3MEpeHHs]  (PU3MYECKHX  BEIUYUH:
IUIAHUPOBAaTh ~ U3MEpPEHUs,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBINOJHATh W3MEPEHUs], CIEAys MPeIIOKEHHON
WHCTPYKIIMHU, BBIUUCIATH 3HAUYCHHE BEJIMYMHBI U aHAIU3UPOBATH
MOJly4YEeHHBIE PpE3yNbTaThl C YYETOM 3aJaHHON MOTPEUTHOCTH

U3MEpEeHU

1.13

coOMoAaTe TmpaBWa TEXHUKH O€30macHOCTH 1mpu pabore ¢

n1abopaTOpHBIM 000pyI0BaHUEM

1.14

pa3ianyaTh OCHOBHBIE NMPU3HAKU W3YYEHHBIX (PU3UUECKUX MOJENCH:
MaTepuaigbHas TOYKa, aOCONIOTHO TBEPAOE TEIO, TOYECHHBII
HMCTOYHMK CBETA, JIy4, TOHKAs JIMH3a, TUIAHETapHas MOJIE]b aToMa,

HYKJIOHHad MOACJIb aTOMHOTO dApa

XapaKTCpPU30BaTh IMPUHIIUIIBL JIeNCTBUSA HN3YUYCHHBIX HpI/I60pOB u




1.15

TEXHUYECKUX YCTPOMCTB C OIOPOM HA HMX OINKMCAHUA, UCIOJIb3YS
3HaHHUS O CBOHCTBaX (U3NYCCKUX SIBICHUA H HEOOXOIUMBIC

(I)I/I?»I/I‘leCI(I/Ie 3aKOHOMCPHOCTHU

1.16

UCIIOJIb30BAaTh CXEMbl UM CXEMATUYHBIE PUCYHKM M3YUYCHHBIX
TEXHUYECKMX  YCTPOMCTB,  U3MEPUTENIbHBIX  NpPUOOPOB U

TCXHOJIOTUYCCKUX NMPOUECCOB IIPHU PCHICHUN yqe6HO—HpaKTI/IHCCKI/IX

3a71a4, ONTHYECKHE CXEMBI JIIsI TOCTPOCHUS N300paKEHUH B TNIOCKOM

3epKaJie ¥ COOMPAIOIIEH JTHH3e

1.17

PUBOJUTH TMpPUMEPHl (HAXOAUTh HUHGPOPMAIUIO O TPUMEPAX)
NPaKTUYECKOI0  MCIOJB30BaHMA  (U3MYECKMX  3HAaHMH B
MOBCEHEBHON KHM3HH JJIsi  obOecriedeHus: Oe30MacHOCTH IpH
oOpamieHun ¢ npuOopaMM W TEXHUYECKUMH yCTPOHCTBaMH,
COXpPaHEHHs 37I0pOBbSI U COOJIIOJEHUS HOPM 3KOJOIMUYECKOIO

MOBEJICHUS B OKPYIKAIOLIEH Cpefie

1.18

OCYILECTBJIATh MOUCK HMH(pOpMAIMKU (PU3HMUECKOTO COAEPKaHUS B
cetu MHTEpHET, CaMOCTOATENBHO (hOPMYIUPYsI MOUCKOBBIN 3ampoc,
HaxOJIWTh IIyTH OIpPEACIICHHs JOCTOBEPHOCTH  IOJy4YEHHOU
MH(POPMALIMK HA OCHOBE MMEIOIIMXCS 3HAHWH M JOMOJHUTEIbHBIX

HCTOYHHUKOB

1.19

UCTIOJIb30BaTh TPU  BBHIMOJHEHUH YYEOHBIX 3a/JaHUl  HAay4HO-
HOIYJIIPHYIO JIUTEpaTypy (PU3MUECKOro COZEp KaHusi, CIIPaBOYHBIE
MaTepuaisl, pecypchl ceTtd MHTepHeT; BinaaeTs NpuémMamu
KOHCIIEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHus HHPOpMALUK U3
OJHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3laBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIEHHUS Ha
OCHOBC I/IH(i)OpMaIII/II/I U3 HECKOJIBKUX HCTOYHHKOB (1)I/I3I/I‘-IGCKOI“O
CoJlepKaHus, MyOJIMYHO TPEICTABISTh PE3yIbTaThl MPOSKTHOW WM
HCCHGHOB&TCHLCKOﬁ ACATCIIbHOCTH, npu 9TOM rpaMOTHO
WCIOJb30BaTh HW3YYECHHBIM MOHATUWHBIA almapar H3y4aeMoro
pa3nena (pU3MKK U COMPOBOXKIATh BHICTYIUICHHE IPE3EHTAIEH C

y4€TOM 0COOEHHOCTEH ay TUTOPUN CBEPCTHUKOB




1.21

IIPY BBITIOJIHEHUU Y4€OHBIX MPOEKTOB U UCCIEIOBAHUN (PU3HUECKUX
MPOIIECCOB PACIIPENEIIATh 00S3aHHOCTH B TPYIIIIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33Jla4aMM, CJEJIWTh 3a BBINOJIHEHUEM IUIaHA
JEUCTBUA W  KOPPEKTHUPOBATh €ro, aJeKBaTHO OLICHUBATH
COOCTBEHHBIM BKJIaJ] B JEATEIBHOCTh TPYIIBL, BBICTpAaUBaTh
KOMMYHUKAaTUBHOE  B3aMMOJIECUCTBHE, IPOSBISIL  T'OTOBHOCTH

paspemiaTh KOHQIUKTHI




HNPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pasziena

Kon

3JIEMEHTA

HpOBepﬂeMLIe JIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXKAIOILIETO MUPA

1.1

®usznka — Hayka O mpupoze. SBiaeHUs IPUPOIBL.
DusnuecKkue SBICHUSA: MEXaHUYECKUE, TEIUIOBBIC,

QJICKTPHUYCCKNEC, MAIrHUTHBIC, CBETOBBLIC, 3BYKOBLIC

1.2

dusnyeckue BeIMUMHBL. M3MepeHne  (PU3NYECKUX
BemmunH. Dusnmdeckue npubopsl. [lorpemHocts

U3MepeHnii. MexxayHapoaHas CUCTEMA €IMHHIL

1.3

EcTecTBeHHOHAY4HBIH METO/ TO3HAHUS: HAOIIOIEHHE,
IIOCTaHOBKA HAyYHOT'0 BOIIPOCA, BBIIBHYKEHUE TUIIOTES,
HKCIIEPUMEHT 10 TMpPOBEpKE TIHIIOTE3, OOBICHEHUE

HaA0JIFOIaEMOTO SIBJICHUSA

1.4

Onucanue GpU3NUECKUX SBICHUM ¢ TOMOLIBIO MOJENEH

1.5

[TpakTuyeckue paboOTHI:

N3Mepenne paccTosHUiA.

H3mepenne o0bEéMa KUAKOCTH U TBEPIOTO Tema.
Ornpezienienrne pa3MepoB MaJbIX TeEIL.

N3mepenne temneparypsl Py NOMOIIU KUIKOCTHOTO

TECPMOMCTpPA U JaTYHUKA TCMIICPATYPhbL

ITEPBOHAYA

JIbHBIE CBEAEHIMA O CTPOEHUMU BEIIIECTBA

2.1

CrtpoeHue BeliecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mephbl.
OnpIThI, /I0Ka3bIBAIOIIME  JUCKPETHOE  CTPOCHUE

B€HOICCTBa

22

JlBmxenne yactuil BemiectBa. CBsi3b  CKOPOCTH
IBWKEHMSI 4YacTUIl ¢ TemrmepaTypoil. bpoyHoBckoe

nBkeHue, M dysus

23

BSaI/IMO,Z[CI‘;ICTBI/IC YacTHUIl BCIICCTBA: IIPUTAKCHUC U

OTTAJIKNBAHUC




24

ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOEHUE Ta3oB,
KHUAKOCTEH W TBEPABIX (KPUCTAUIMYECKUX) TeTl.
B3anmocBs3b MEXAy CBOMCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSTHUAX U UX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

25

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOBI

2.6

[IpakTuyeckue paboTHI:

Onenka JAuaMeTpa aromMa METOOM  psiioB  (C
ucrnoibp3oBanueM ortorpaduii).

OnpITel IO HAOMIOJEHUIO TEIJIOBOTO PACHIUPECHHS
ra3oB.

OnbITl 1O 0OHapyKEHUIO JIEUCTBUS CHII

MOJICKYJISIPHOT'O IMPUTSAXKCHHUA

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

11 Mexannueckoe JIBUOKEHHUE. PaBHOMEpHOE 51
' HEPAaBHOMEPHOE JBIKEHHUE
15 Ckopoctb. CpenHsisi CKOPOCTb IPU HEPAaBHOMEPHOM
' JIBUKEHUH. Pacdy€r myTH v BpeMeHH JBUKEHUS
SIBnenue nHepuuu. 3aKoH MHepUMU. B3anmoneiicTeue
33 TeJ KaK IPUYNHA U3MEHEHHS CKOPOCTH JBUKEHUS TEI.
Macca kak Mepa HHEPTHOCTH Tella
14 [InotHocTs  BemectBa.  CBsSI3b  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B €IUHMIIE 00bEMA BEILIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEN
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuisl c
' MOMOIUIbIO TUHAMOMETPA
17 SIBneHune TATOTEHU U cria TshkecTH. Crila TSHKECTH Ha
' JIpyrux miaHerax. Bec tena. Hesecomocts
18 Cuna tpenusi. TpeHUe CKOJNBXKEHUS W TPEHHUE TOKOSI.
. Tpenue B IpUpoae U TEXHUKE
19 Cllo’)keHHe CWJI, HampaBJIEHHBIX MO OJHOW MPSMOI.
. PaBHOnelicTBYIOIIAS CHIT
310 [TpakTrueckue paboOTHI:

OnpeneneHre  CKOPOCTH  PaBHOMEPHOI'O  JIBWKEHMS




(mapuka B KHJAKOCTH, MOJENTH 3JIEKTPUUECKOTO
aBToMOOWIs W Tak pganee). OmpenencHue cpemHen
CKOPOCTH CKOJIb)KE€HUs Opycka WM IIapuKa I0
HaKJIIOHHOM TmIockocTH. OrnpeaenieHne IUIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOIIE
3aBHCUMOCTH pacTsokeHus (1edopMaiui) Ipy>KUHBI OT
NPWIOKEHHON Ccuibl. OMNBITH, JAEMOHCTPUPYIOIINE
3aBHCUMOCTb CHJIbI TPEHUSI CKOJILKEHUS OT Beca Tena U

XapaKTepa COIIpUKaACaArOIINXCA HOBerHOCTeﬁ

@u3n4eCcKUe SBICHUS B IPUPOJE: IPUMEPBI JIBUKECHUS

3.11 C Pa3IMYHBIMU CKOPOCTSIMU B KMBOM U HEKUBOU
IIPUPOJIE,
JICMCTBHE CHUIIBI TPEHUS B IPUPOJIC U TEXHUKE

3.12 TexHnyeckue ycTponcTBa: AMHAMOMETP, OJIIUITHUKI

JIABJIEHUE TBEPJIBIX TEJI, )KUJKOCTEM 1 TA30B

4.1

Hasnenue TBEpAoro tenma. CrocoObl YMEHBIICHUS H

YBCIIUMUCHUA NABJICHUA

4.2

I[aBJ'ICHI/Ie raza. 3aBUCHMOCTH JaBJICHUA TIa3a oOT

00BEMa, TeMnepaTypbl

43

Hepe[[al{a JaBJICHUA TBépI[I)IMI/I TCJIaMU, XKUAKOCTAMU U

razamu. 3akoH Ilackang. [TneBMaTHUeCKHE MAIIIMHEBI

44

3aBUCHMOCTb  JIaBJICHMSI KUIKOCTH OT TJIyOHHBI.
I'mapocraTuueckuit napaiokc. Cooburaronuecs

cocynbl. ['uapaBinnueckine MeXaHu3Mbl

4.5

Atmochepa 3emsm u  arMocepHOE  JIaBJICHHE.
[TpyuunHBl  CyIECTBOBaHMS  BO3AYIIHOM  OO0OJIOYKH
3eMiu. OnbIT Toppuuesmn. 3aBUCHUMOCTh
aTMOC(EpHOTO JaBICHHUS OT BBICOTHI HAJ YpPOBHEM

MopsI

4.6

N3mepenne atmocdepHoro nasieHus. [IpubGopsl mmst

U3MEpPEHUs aTMOC(EPHOro 1aBICHUS

4.7

JleficTBHe JXKMIKOCTH M ra3a Ha IOTPYKEHHOE B HHX
Teno. BrltankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

IInaBanue ten. Bo3gyxomnaBanue

49

[TpakTrueckue pabOThI:

HccnegoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT
00béMa TOTPYKEHHOW B IKUAKOCTH 4YacTH TeJa.
OrnpezenieHe BBITAIKUBAIOIIEH CHIIBI, AEUCTBYIOLIEH
Ha Telo, MOIrpy:KEHHOE B KUAKOCTb. [IpoBepka
HE3aBHCUMOCTH BBITAIKUBAIOIEH CHIIbI, JEHCTBYIOIIEH
Ha TeJO B JXKHAKOCTH, OT Macchl Tena. ONbITHI,
JEMOHCTPUPYIOIME  3aBUCHUMOCTb  BBITAIKMBAIOLIEH
CHWJIBI, ICCTBYIOIIEH Ha TENO B )KHUJIKOCTH, OT 00BhEMa
MOTPYKEHHOU B JKMJIKOCTb YaCTH TeJla U OT IUNIOTHOCTH
)kuakoctd.  KoHcTpywpoBaHMe — apeoMeTrpa  WIH
KOHCTPYMPOBAHWE  JIOJKM W  OINpEACIICHHE €€

TPYy30IIOABEMHOCTH

4.10

dusnyeckue  SBICHUS B MPUPOJAE:  BIUSHUE
aTMOoc(EepHOro  JaBJCHHS Ha JKUBOW  OpPraHU3M,

TJIaBaHue PhIO

4.11

TexHuueckue ycTpoHCTBa: COOOLIAIOIUECS COCYIIB,
YCTPOHCTBO BOAONPOBOJA, TUAPABINYECKUN IIpecc,
MaHOMETp, OapoMeTp, BICOTOMED, MOPIIHEBON Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTD, DOHEPI' 1A

5.1 Mexanuueckas padbora
52 Mexanuyeckasi MOIITHOCTh
53 [IpocThie MexaHU3MBI: pblyar, OJOK, HaKJIOHHAas
' 10cKkocTh. [IpaBuito paBHOBECUS pblyara
54 [IpumeneHue paBuia paBHOBECHS pblyara K 0JI0Ky
«3on0Toe  mpaBWiIo»  MexaHuku.  Koapdurment
5.5 MIOJIE3HOT'O JNENUCTBUS MEXAaHU3MOB. [IpocTteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [loTeHmanbpHast SHEPTUU TeNa, MOJHATOTO HaA 3eMIEH
5.7 Kunernyeckas sHeprus
sg [Tonnass MexaHuyeckasi SHeprus. 3aKOH U3MEHEHUS U
' COXpaHEHHUs MEXaHUYECKOW YHEPTUHN
59 [IpaxkTuueckue pabOTHI:




##HParfi##Onpenenenre paboTbl CWIBI TPEHUS INpU
pPaBHOMEPHOM JBIJKCHHH Teja II0 T'OPU3OHTAIbHOU
noeepxHoctu. McciienoBanue ycClIOBUM PaBHOBECHUS
ppiuara. M3mepenue KII/[ HaKkIOHHON IUIOCKOCTH.

N3yueHune 3aK0Ha COXPAHEHUS MEXaHUYECKON S3HEPTUH

®dusznueckue SBICHUS B IIpupoac: pbldaru B TCIIC

5.10
4eJioBeKa
TexHuueckne yCTPOWCTBA: pblyar, IOABUXKHBIA U
5.11 HETOABUKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, TTPOCTHIC
MEXaHU3MBI B OBbITY
8 KVIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTBI COACPKAHUS
pasaena 3JIeMeHTAa
TEITIJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUECKOM
61 TEOPUM CTPOEHHUS BellecTBa. Macca W pa3Mepsl
' MoJiekysl.  OmbIThl, TOATBEP)KIAIOIINE  OCHOBHBIE
TIOJIOXKEHUSI MOJIEKYJISIPHOKMHETHYECKON TEOpUn
Mopgenn  TBEPAOro, IKUAKOIO M ra3000pa3HOro
6.2 COCTOsIHMM BemiecTBa. Kpucrtanmmudyeckue nu amopdHbIe
Tena
OOBbsicHeHHEe CBOMCTB ra3oB, ®HJIKOCTEN U TBEPJIBIX Tell
6 6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJIIPHOKMHETHUECKOU
TEOPHUH
6.4 CMauuBaHuE U KalWUISIPHBIE SIBICHUS
6.5 TemnmoBoe pacuIupeHue U CKaTue
66 Temneparypa. CBs3p TemmepaTypsl CO CKOPOCTBIO
' TEIUIOBOTO JIBUKEHUS YaCTHUI]
BnyTtpenHuss SHEPTHs. CriocoOsr W3MEHEHUS
6.7 BHYTPEHHEN SHEPruu: TEIUIoNepenadya U COBEPILICHHE
paboThI




Buapl Teronepenayun: TEIONpOBOAHOCTb, KOHBEKIIHS,

6.8

M3ITy4eHUe

KommuectBo  TemmoTel.  YIenbHas — TEIUIOEMKOCTH
6.9

BEIIIECTBA

TemmooOMeH W TEIUIOBOE paBHOBecHE. YpPaBHEHHE
6.10

TEIIOBOI0 OajaHca

[InaBneHue W OTBEpACBAHHME  KPUCTALIMYECKUX
6.11

BEILECTB. Y IenbHas TEILIOTa IUIaBJICHUS

[MapooOpazoBanne u  KoHAeHcauus. Vcmapenue.

Kunenue. VYaenpHas Temora mapooOpa3oBaHMs.
6.12

3aBUCUMOCTH TEMIIEPATYPhl KUTICHUS OT aTMOC(HEpPHOTO

JTaBJICHUSA
6.13 BnaxHocTh Bo3myxa
6.14 DHeprus TOIIMBA. Y JebHAs TEIIOTa CTOPAHUS

[Mpunuuner  paGotel  TemnoBbix jaBurarenerd  KIIJ]
6.15 TEIJIOBOI'O ABUTATENs. TeIIOBEIC IBUTaTEIM U 3aIlMTa

OKpYKarollei cpeapbl

3aKOH COXpaHEHHMsI ¥ TPEBpAICHHUS DJHEPIHMH B
6.16

TCIUIOBBIX IIponeccax




6.17

[IpakTuyeckue paboOTHI:

OnbIThI 10 OOHapyKEHUIO JNEUCTBUS (970)
MOJIEKYJIIPHOTO NMPUTSKEHHUS.

OnbITHl MO BBIPALIMBAHUIO KPUCTALJIOB MOBAaPEHHON
COJIM MJIU caxapa.

OnpIThl 10 HAOJIIOJIEHUIO TEIJIOBOIO PACHIMPEHUs
ra30B, )KUIKOCTEH U TBEPIBIX TEII.

Omnpenenenue 1aBiaeHus Bo3AyXa B OalsIoOHE IIITPULIA.
OnpIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBICHUS
BO3/lyXa OT €ro 00bEMa 1 HarpeBaHUs WIN OXJIaKICHUSL.
[IpoBepka runoTe3bl TMHEUHOW 3aBUCUMOCTHU JTMHBI
CTOJIOMKA KUJKOCTH B TEPMOMETPUUECKON TpyOKe OT
TEMIIEpaTypBbI.

HaGmronenne nsMeHeHus BHyTPEHHEH SHEPrUM Tejla B

pe3yabpTaTe Teruionepeaadu u paboThl BHEITHUX CHJL.
HccnenoBanue SIBJICHHS TertooOMeHa npu
CMEILIMBAHUU XOJIOJIHOW U TOPSYEN BOBI.
OrmpenenieHne KOJMYECTBA TEIUIOTHI, IMOJTYYEHHOTO
BOJION MPHU TEMIIO0OMEHE C HAarpeThIM METALTHYECKUM
LHAJTAHPOM.

Onpenenenue YIAEIbHOU TEIUIOEMKOCTH
BemiecTBa. MccnenoBanue npouecca HCnapeHus.
OrnpeneneHne OTHOCUTEIIBHON BIAKHOCTH BO3/IyXa.

OnpeﬂeneHHe YﬂeHBHOﬁ TCIIOTHI IIJIaBJICHHA JIbJA.

6.18

®dusnueckue SBICHHS B TPUPOJC: TOBEPXHOCTHOE
HATSKCHUC W KallWJUIIPHBIC ABJICHHUA B IIPUPOJIC,
KpHCTAJUTBI B Ipupoae, n3nydenne CosHIa, 3aMep3anue
BOJIOEMOB, MOpPCKHE Opu3bl; 0Opa3oBaHHWE POCHI,

TyMaHa, UHCH, CHETA.




6.19

TexHnuueckue yCTpOMCTBA: KANWLIAPBL, IPUMEPHI
HCIIOJIb30BAaHNS KPUCTAIUIOB, KUAKOCTHBIM TEPMOMETD,
JaTYUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOIUICHMS
JIOMOB, TUI'POMETpBI, IICUXPOMETp, MapoBasi TypOHHa,

ABUTAaTCJIb BHYTPCHHCTO CTOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SBJIEHNA

7.1 DnexTpuzaiys Ten. J[Ba poaa SIeKTpUUECKUX 3apsI0B
B3anmopeiictBue 3apspkeHHbIX Tel. 3akoH Kyiona
7.2 (3aBUCUMOCTD CHJIbI B3aUMOJIEHCTBHS 3apsHKEHHBIX TEl
OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEXKIY TeJIaMH)
DJeKTpuiecKoe noJje. Hanpsoxénnoctsb
7.3 anekTpuyeckoro  nons.  [lpuHImMn — cynepno3unuu
AIEKTPUYECKUX MOJIeH (Ha KaYECTBEHHOM YPOBHE)
Hocurenu snextpudecknx 3apsaoB. DJIEMEHTAPHBIN
7.4 anekTpuueckuit 3apsa. Crpoenue atoma. [IpoBogHuKH
U JUDJIEKTPUKU
7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsaa
7.6 OneKTpu4eckuid  TOK.  YCIOBHUSA  CYLIECTBOBaHMS
ANEKTPUYECKOr0 TOKa. ICTOYHMKYM MOCTOSIHHOTO TOKa
[erictBus 3IIEKTPUIECKOTO TOKa (TerioBoe,
7.7 XUMHYECKOe, MAarHuTHOE). OJIEKTPUYECKH TOK B
KUIKOCTSAX U razax
o, Onektpuyeckas uenb. Cuna ToKa. DJIEKTPUUECKOE
' HampsbKeHHe
79 CornpoTuBieHrE MIPOBOJIHUKA. VY nenpHOE
' COTIPOTHBIICHUE BEILIECTBA
7.10 3akon OMa it yyacTKa Lenu
1 [locnenoBatenbHOE W HApAJIEIBHOE  COEIUHEHUE
' MTPOBOTHUKOB
1 PaGota ¥ MOLIHOCTH 3JEKTPUUYECKOTO TOKA. 3aKOH

Jxoyisa — Jlenna




DJEeKTpUUecKUe LEenH U MOTPEOUTENH IEKTPUIECKON

7.13

sHepruu B ObITy. KOpoTKOE 3aMbIKaHue

[TocTostHHBIE MarHUTHL. B3aumMopaeiicTBue NOCTOSTHHBIX
7.14

MarHuTOB

MarnutHoe mnone. MarHutHoe mosie 3eMJIM U €ro
7.15

3HAYEHHE JIJIS )KU3HU Ha 3eMIie

OnbiT Opcrena. MarHUTHOE TOJIE DJIEKTPUYECKOTO
7.16

ToKa. [[ppumMeHeHune 31eKTpOMarHuTOB B TEXHUKE

JlelicTBUE MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

DNeKTPOABUTATEIb MTOCTOSTHHOTO TOKA.
7.17

Hcnonbs3oBaHue >3IEKTPOABUTATENEH B TEXHUYECKUX

YCTPOMCTBAX U Ha

TPAHCIIOPTE

OnbiTel  @apanes.  SIBiaeHHE  AIEKTPOMArHUTHOU
7.18

naaykuuu. [pasuno Jlenna

DNeKTporeHepaTop. Crioco0b1 TTOJTYYECHHUS
7.19 AJIEKTPUYECKON  DHEPruM.  ODJIEKTPOCTAHIIMM  Ha

BO300OHOBJISIEMBIX HCTOYHHKAX YHEPTUN
790 [IpakTuyeckue paboOTHI:

OmngITH 1O Ha6J'IIOI[eHI/II-O QJICKTpU3aluU TCJI I/IHIIYKHI/IGI\/'I

U NIPY CONTPUKOCHOBEHUH.
UccnenoBanue AeHCTBUS DIEKTPUYECKOTO IIOJS Ha
MIPOBOJIHUKY U IUDJICKTPUKH.

COopka u mpoBepka pabOThI AINEKTPUUECCKON IETH
MOCTOSIHHOTO TOKa.

N3mepenue u peryanpoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaAPsHKCHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO
yepe3 pe3UcCTOp, OT COMNPOTHUBJICHUS pe3UcTopa U
HaIPsKEHUSI Ha PE3UCTOPE.

OIBITEHL, JIEMOHCTPHUPYIOIITUE 3aBHCHMOCTD
3JIEKTPUYECKOTO COMPOTUBIICHUS TMPOBOJAHUKA OT €ro

JJIMHBI, IJIOIIAAX ITOIICPEUYHOIr0 CCUYCHUA U MAaTCpHaJla.




IIpoBepka ImpaBwiia CIIOXKECHUS HANPSOKCHUM IIpU
MIOCJIEZIOBATEILHOM COEJUHEHUM JABYX PE3HUCTOPOB.
[IpoBepka nmpaBuia s CUIIbI TOKA MIPU NapAILIIEITBHOM
COCIMHEHUU  pe3ucTtopoB. Ompenenenue padbOTHI
UIEKTPUUECKOTO0 TOKA, WAYLIETO0 Yepe3 Pe3UCTOop.
OnpeneneHre  MOLIHOCTU  AJIEKTPUUYECKOTO
TOKA, BBIJEIIIEMOMN Ha pe3ucrope.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA,
UAYLIETO YEpe3 JIAMIIOUKY, OT HAIPSKEHUS Ha HEH.
Omnpenenenue KIIJI narpesarens. Mccnenoanue
MarHMuTHOIO B3aMMOJEHCTBUSA
MIOCTOSIHHBIX MAarHuToB. M3yuyeHrne MarHUTHOrO MoJjs
MOCTOSHHBIX ~MAarHUTOB MNpPH HX OOBEIMHEHUH U
pasnenenun. MccnenoBanue 1eHCTBUS JIEKTPHUECKOTO
TOKa Ha MarHMTHYO CTpEJIKY. OnbITsl,
JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHUJIbI
B3aMMOJEHCTBUS KaTYIIKN C TOKOM U MarHuTa OT CHJIBI
TOKa W HampaBJeHUs ToKa B Karyke. M3ydeHue
JIEUCTBHSL MarHUTHOTO TOJII HA IPOBOJHUK C TOKOM.
Konctpyupoanue u H3y4yeHue paboThI
3JIEKTPOABUTATEIIA. N3mepenue KIIA

3J'IeKTpOI[BI/IFaTCJ'ILHOI71 YCTAaHOBKH. OnbITH 10

HUCCIICAOBAHUTIO SABJICHHUA SHCKTPOMaFHHTHOﬁ
HHAYKIOUH: HCCICAOBAHNC W3MEHEHHI 3Ha4YeHHs U

HalpaBJICHHUA UHAYKIWUOHHOT'O TOKa

7.21

dusuyeckue SBICHUS B MPUPOAC: DSJICKTPUUCCKUE
SABJICHUS B aTMOC(bepe, SJICKTPHUICCTBO KHUBBIX
OpraHU3MOB, MATHUTHOE TI0JIe 3eMJIH, JPEeiQ MOTIOCOB,
POJIb MAaruuTHOTI'O MOJIA AJIA )KU3HU Ha 3CMJ'I€, MOJIAPHOC

CHUSHHC

7.22

TexHudeckue yCTpOWCTBA: AJIEKTPOCKOI, aMIEpMETD,
BOJIBTMETP, PEOCTAT, CYETUUK AIEKTPUUECKON SHEPTHH,
AJIEKTPOOCBETUTENIbHBIE  MPUOOPBI, HarpeBaTelIbHbIE

AIEKTPONPUOOPHI (mpumepsl), ANEKTPUUYECKUE




OpCaoOXpaHUuTCIIU, JJICKTPOMAIHUT, JJICKTPOABHUIATCIIb

IMOCTOAHHOI'O TOKA, FTCHEPATOP MOCTOAHHOT'O TOKa

9 KITIACC
Kon
Kon snementa [TpoBepsieMbie AIEMEHTHI COIEPIKAHUS
paszaena
MEXAHUWYECKUE ABJIEHUA
81 Mexannueckoe JABWKEeHHME. MatepuanabHas TOYKA.
' Cucrema otcuéra
8.2 OTHOCUTENBHOCTh MEXaHUUYECKOTO JIBIYKEHUS
8.3 PaBHOMEpHOE NIPSIMONTMHENHOE IBUKEHNE
HepaBnomepHnoe npsmonuneitnoe apmxenue. CpenHss
g 8.4 U MTHOBEHHAasl CKOPOCTh Tella MpU HEpPaBHOMEPHOM
JBUKEHUU
95 Yckopenue.  PaBHOYCKOpEHHOE — INPSAMOJIMHEHHOE
' JIBUKCHHE
8.6 CBoOoauoe mmagenne. OneITe! [ anmes
PaBHOMepHOE nBMX’EHUE TIO OKpyx)HOCTU. [lepunon u
8.7 yacTtoTa obpamienus. JIuneliHas ¥ yriaoBasi CKOPOCTH.
LleHTpOoCTpeMuUTENbHOE YCKOPEHUE
8.8 [TepBbIii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpetuii 3akon HeroToHa
8.11 [IpyuHIMT Cyneprno3UuIINU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
S 13 Cuna TpeHus: Cuiia TPEHHsI CKOJIBKEHHUSI, CHila TPEHUS
‘ MOKOSI, IPYTHE BUIBI TPEHUS
%14 Cuna TSKECTH W 3aKOH BCEMUPHOTO TATOTEHUS.
’ Yckopenne cBOOOTHOTO TIaICHUS
8 15 Hemxenne maaner Bokpyr Comuma.  Ilepsas

KOCMHYCCKasA CKOPOCTb. HeBecomocTthb u NEPErpy3Kn




PaBHOBecue  MaTepuanbHOW  TOYKH.  AOCOJIOTHO

8.16 )
TBEPOE TEJIO
817 PaBHOBecue TBEpPIOro Tena C 3aKpEMIEHHOW OCBIO
' BpaieHusi. MomeHT cuiibl. LIeHTp TsxecTn
8.18 Nmnynbe Tena. 3Menenue ummysbca. IMiysibe cuiisl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 PeakTuBHOE NBUXKEHME
8.21 Mexanunueckast paboTa ¥ MOITHOCTh
g7 Pabota cun TskectH, ynpyroctd, TpeHus. CBs3b
' SHEPTHH U PaOOTHI
893 [loreHumanpHast oSHeprust Tena, TMOAHATOTO  Haf
' MOBEPXHOCTBIO 3EMJIIU
8.24 [ToTeHnManbHas SHEPTUS CHKATOW MPYKUHBI
Kunernueckass sneprus. Teopema O KHHETHYECKOU
8.25
SHEpPIrun
8.26 3aKOH COXpaHEHMsI MEXaHUUECKON YHEPTUU
[IpakTuyeckue paboOTHI:
OrnpezienieHne CpeTHe CKOPOCTH CKOJIBKEHHS OpycKa
27 WIN JBIKEHUS IIapHKa MO0 HAKIOHHOM IUIOCKOCTH.

Omnpenenenue ycKOpeHus Teia Mpu paBHOYCKOPEHHOM
JIBY)KEHUH 110 HAKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHM IIPU

PaBHOYCKOPCHHOM  JIBKGHMM  0€3  HavdalbHOU
CKOPOCTH.

[IpoBepka THITOTE3BI: €CIIM TIPU PABHOYCKOPSCHHOM
IBUKEHUH 0€3 HayalbHOW CKOPOCTH MYTHU OTHOCATCS
KaK psSa HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
POMEXYTKH BPEMEHU OJIMHAKOBBI.

HUccnenoBanue 3aBUCHMOCTH CHJIBI TPCHHUS
CKOJILKCHUSI OT CHJIBI HOPMAaJbHOTO JIaBJICHUSI.
Omnpenenenne kodpPUIHEHTa TPEHUS CKOIBKEHUS.
Omnpenenenne >XECTKOCTH TPYKUHBI. OrmpeneneHue
paboThl CHJIBI TPEHUS TIPU PABHOMEPHOM JIBUIKCHUHU
TeJla IO TOPU30HTAIEHON MToBepXHOCTH. Ompenenenne

paboThl CHJIBI YHOPYrOCTH NpHU TOABEME TIpy3a C




HUCIIOJIB30BAaHUCM  HCIIOABMI)XHOIO HW IIOABMXKHOI'O

OJIOKOB

duznyeckue SIBICHUS B mpupoAc: MPUIMNBLI U OTJIUBEIL,

8.28 JB>KeHUE 11aHeT COJIHEUHOW CUCTEMBbl, PEAKTUBHOE
JIBIYKEHUE KUBBIX OPTaHU3MOB
899 TexHuyeckue yCTpOMCTBAa: CHUAOMETP, JATYUKHU

IIOJIOXKEHUS, PACCTOSHUSL U YCKOPEHUS, PAKETHI

MEXAHUWYECKUE KOJIEFAHMA 11 BOJIHBI

Konebarensnoe JIBIKCHHE. OcHOBHBIE
9.1 XapaKTepUCTHUKH  KOJIeOAHW:  TEpPHOJl, YacToTa,
aMIUIUTY A
MaremaTnueckuii U [PYKUHHBIM  MAasTHUKU.
9.2 [IpeBpamienue  sHepruv  npu  KojeOaTeIbHOM
JIBUKEHUN
93 3aryxatomue Kojnebanus. BoiHyk1eHHbIE KoJIeOaHus.
‘ Pe3onanc
Mexanndyeckue BOJHBL. CBOWCTBA MEXaHWYECKUX
BoH. lIpomonbHble M monepeuHble BOJHBL [[nmHa
9.4 BOJIHBI U CKOpOCTb €€  paclnpoCTpaHEHHUs.
MexaHnyeckue BOJIHBI B TBEPJIOM TeENE, CEHCMUYECKUE
BOJIHBI
9.5 3Byk. [')pomMKkoCTb 1 BbICcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 WNHudpa3Byk u yabTpaszByk
[IpakTuueckue paboThI:
Onpenenenue YacToThl W Iepuoja KoseOaHui
MaTEMaTHYECKOT0 MasiTHHUKA.
OmpenenieHne 4YacTOTBl HW  TEepUOJaa  KOJIeOaHMt
NPY>KUHHOTO MasATHHUKA
HccnenoBanue 3aBUCMMOCTH TiepHoJia KoJieOaHUM
9.7 MOJBEIIEHHOT0 K HUTH Tpy3a OT JUIMHBl HUTH.

HccrnenoBanne 3aBUCMMOCTH TepHojaa KojeOaHui
NPy KMHHOTO MasiTHUKa OT Macchl rpysa. IIpoBepka
HE3aBUCHUMOCTH  Hlepuoja  KojeOaHMl  rpy3a,

MOABCIICHHOI'O K HUTHU, OT MACChI I'py3a " JKECTKOCTHU




OpyXuHbl.  VI3MepeHHe  yCKOpeHusi CBOOOJHOTO
NaJCHUs
du3nyecKue sIBICHUS B IPUPOJIE: BOCIPUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMUYECKUE BOJIHBI,
I[lyHaMH, 3XO0

9.0 TexHu4eckue yCTpOMCTBa: 3XOJIOT, HCIOIb30BaHUE

' yJIbTpa3ByKa B OBITY U TEXHUKE
DJIEKTPOMATHUTHOE TTOJIE U SJIEKTPOMATHUTHBIE BOJIHBI
101 DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJTHBI.
' CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 371€eKTPOMarHUTHBIX BOJIH
103 OneKkTpoMarHuTHas npuposaa csera. CKoOpocTh CBeTa.
' BonHoBEIE cBOMCTBA CBETa
10 [TpakTrueckue pabOTHI:

10.4 W3ydyeHue CBOWCTB DJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIHI0 MOOMITBHOTO Telle(hoHa
®dusnyeckue SBIEHUS B MPHUPOJAE: OMOIOTHMYECKOe

10.5 JIEHCTBHE BUJIUMOTO, yIbTPaduOICTOBOTO u
PEHTTEHOBCKOTO U3JIy4YEeHUI

10.6 Texnuueckue YCTpOMCTBA: UCIIOJIb30BaHUE

' AJIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBS3U
11 CBETOBBIE ABJIEHUA

11.1 JlydeBas monenb cBeta. IcTOUHUKHN CBETa

11.2 [IpssmMosnMHEITHOE pacIpOCTpaHEHUE CBETA

13 Otpaxkenue cBera. [lmockoe  3epkano.  3akoH

' OTpakKEHHUs CBETa
114 [Ipenomnienne cBeTa. 3aKOH NPEIOMIIEHUS CBETA.
' [losiHOE BHYTpEHHEE OTpaXKEHHE CBETa
11.5 JInnza. Xop jtyyel B JIMH3E
116 OnTnueckast cucrema ¢oroanmnapara, MUKpOCKona |
' TeJIecKoma
17 I'maz xak omnrtuyeckas cucrtema. bau3opykocTs u
' JAJIbHO30PKOCTh




11.8

Paznoxenue 6enoro ceeta B criektp. OnbiTel HeloTOHA.

Crnoxenue CIICKTpaJIbHBIX IBETOB. I[I/ICHepCI/IH CBCTa

11.9

[IpakTuueckue pabOTHI:

HccnenoBanne  3aBUCMMOCTM  yIVIa  OTpaKE€HUs
CBETOBOTO JIy4a OT yIJIa [aJICHHUS.

N3ydenue xapakTepUCTHK M300paKeHUs HpeaMeTa B
IUIOCKOM 3€pKalle.

HccnenoBanve 3aBUCHMMOCTH — yIUIa  IIPEIOMIICHHUS
CBETOBOI'O JIyya OT yIJja MaJeHusl Ha TPaHMIIE «BO3AYX
— CTEKJIO».

[Tonyuenue n300paxeHUi ¢ MOMOIIBIO cOOMparoLIeit
JIMH3BI.

Omnpenenenne GOKyCHOTO pacCTOSHUS U ONTHYECKOU
CHJIBI COOMPAIOLIEH JTHH3HI.

OmnbITHI IO PA3JIOKEHUIO OEJIOro CBETa B CHEKTP.
OneIThl 1O BOCHPUATHIO I[BE€Ta IPEIMETOB IPU HX

HaOJIF0ICHUH Yepe3 IIBETOBbIC (DMITBTPHI

11.10

dusnueckue SIBICHUS B npupoac: 3aTMCHUA COJIHIIa u
.HYHBI, OBETa TCJI, OIITHYCCKHUEC SIBJICHUA B aTMOC(bepe

(uBet HebOa, pedpakius, paayra, MUPaXK)

11.11

TexHuueckue YCTpOMCTBa: OuKH, IIEPUCKOII,

doroanmnapat, ONTUUYECKHE CBETOBOIbI

12

KBAHTOBBGIE ABJIEHUA
OmneiTel Pezepdopaa u rutanerapHas MOJeNb aroma.
121 Mogens aroma bopa
Hcnyckanue u MorsioueHue cBera aroMoM. KBaHTBI
122 JInneiyaTeie CIIEKTPBI
12.3 PagnoakTuBHOCTH. Anb(a, 6eTa- 1 raMmMa-u3ITydeHUs
Crpoenune aromHoro sapa. HykinoHHas Mopenb
124 aToMHOro sapa. M3oronsl
PaanoaktuBHbie npeBpaimienus. [lepuon nomypacnana
12> ATOMHBIX S7€p
16 SAnepHble peakuy. 3aKOHbI COXPAHEHUS 3apsAA0BOr0 U

MacCCOBOI'O YHUCECII




12.7

DHeprusi CBsI3M aTrOMHBIX sifep. CBsi3b Macchl H

OQHCPIrun

12.8

P CaKMM CHUHTC3a W ACJICHHUA AICP. Hcrounnkn

sHepruu CoJiHIa U 3BE3]T

12.9

Snepnas sHepretuka. JleWcTBUE paJMOAKTUBHBIX

I/ISJ'Iy‘ICHI/Iﬁ Ha JXUBBIC OpIraHU3MbI

12.10

[IpakTuueckue padOTHI:

HaGmioneHne CIUIOMIHBIX W JMHEWYAThIX CHEKTPOB
U3ITyYCHHS.

HccnenoBanue TpeKOB: N3MEPEHNUE SHEPTUU YaCTHUIIBI
110 TOPMO3HOMY Iy TH (110 poTorpadusim).

N3mepenue pagunoakTuBHOro (hoHa

12.11

®uznueckue SBICHHS B MPHUPOAE: €CTECTBEHHBIM
PaAvOaKTUBHBIN ¢oH, KOCMHUYECKHE JTyuH,
PaaMOAKTUBHOE W3JIyYEHUE IPUPOJIHBIX MHUHEPAJIOB,
JEICTBUE paJMOAaKTUBHBIX H3JyUYEHUN HAa OpraHHU3M

YCJIOBCKaA

12.12

TexHnueckue YCTpOMCTBa: CIIEKTPOCKOII,

I/IHI[I/IBI/I,Z[yaJ'II)HHﬁ JA03UMCETpP, KaM€pa Bunbcona




HNPOBEPAEMBIE HA OI'D 11O ®PU3UKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
INPOI'PAMMBI OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOoBaHuUs

IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM pe3yJbTaTaM
0230BOro ypoBHsI 0CBOEHUSI OCHOBHOI1 00pa3oBaTeIbHOI
NPOrpaMMbl OCHOBHOI0 0011ero oopaszopanusit Ha ocHoBe PI'OC

[Tonumanue ponum  Gu3MKKM B  HAyYHOM KapTUHE  MHPA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOU
CBSI3M U [I03HABAEMOCTH SIBJICHUI MPUPOIbI, O POJIU IKCIIEPUMEHTA B
¢usuke, o cucreMooOpasywomeil poau (QU3MKM B Pa3BUTUHU
€CTeCTBEHHBIX HAyK, TEXHHKH M TEXHOJOTHA, 00 SBOJIIOLUU
(bu3nUecKnX 3HaHUHM U MX POJIU B LIEJIOCTHOM €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAQJE POCCUHCKHX W 3apyOekHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MTPOLIECCOB OKPYKAIOIIETO

MUpa, pasBUTHC TCXHUKHU U TEXHOJIOT U

3HaHUS O BUAAX MaTepuH (BELIECTBO U TOJIE), O JIBUKEHUU KaK
crocobe CyIIeCcTBOBaHUS MaTepuH, OO0 AaTOMHO-MOJIEKYJISIPHOI
TEOPUU CTPOCHHS BEIIECTBA, O (DU3UYECKOW CYIIHOCTH SBICHHUN
MpUpPOAbL (MeXElHI/ILIGCKI/IX, TCIIOBBIX, OJCKTPOMArHuTHBIX H
KBAaHTOBBIX); YMEHHE paszauyaTh SBICHHUSA 110 OIHUCAHUIO HX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE ONBITOB, ACMOHCTPHUPYIOIUX
JaHHOE (U3MUYECKOE SIBIICHHWE; YMEHHE PACIO3HABaTh MPOSIBICHHE
U3yUYEHHBIX (PU3MUYECKUX SBJICHUN B OKPYXAIOIEM MHpE, BBLACIS

UX CYLIECTBEHHbIE CBONCTBA (TIPU3HAKK)

Brnanenune ocHOBamMu MOHSATUHHOIO amnmapaTta ¥ CUMBOJHYECKOTO
s3bIKa (DU3MKHU M HUCIIONIb30BaHUE UX JIA PelleHus] y4eOHbIX 3a1ad;
YMEHHE XapaKTepU30BaTh CBOWCTBA Tel, (pU3MYECKHE SBICHUS H

MMPOLCCChI, UCIIOJIb3YH CI)YHI[aMeHTaJ'IbHBIC H OMIIMPUYICCKHUEC 3aKOHBL

VYMeHne omnuchiBaTh H3YYEHHBIE CBOMCTBa Tel U (PU3HUECKUE

SABJICHUSA, UCIIOJIb3YA (I)I/I3I/ILICCKI/IG BCIINMYMHBI

Bnagenne ocHOBaMM METOJIOB HAay4YHOTO T[IO3HAHUS C Y4ETOM
COOJTIOIeHHSI TIPABHIT O€30MACHOTO TPyAa: HaOMoACHHE (PU3HIECKUX
SIBJIEHUM:

YMEHHE CaMOCTOSITEIBHO COOMPATH HKCIIEPUMEHTAIbHYIO YCTAHOBKY

U3 JIAaHHOTO Habopa 000pyI0BaHUS 110 UHCTPYKIIUH, ONUCHIBATH XO/1

OIIbITa U 3aIIMCBIBATL CI'0 PC3YJIbTATHI, (bOpMy.]'II/IpOBaTB BBIBOJbI,




IIPOBEJICHUE MPAMBIX U KOCBEHHBIX HW3MEPCHUMU

(GU3NYECKUX BEJIMUMH: YMEHHE  IUIaHUPOBATH HM3MEpPEHMUs,
CaMOCTOSITEJIbHO COOUPATh  3KCHEPUMEHTAIBHYIO
YCTAaHOBKY II0 MHCTPYKLMH, BBIYUCIIATh 3HAYEHUE

BEJIMYMHBI U aHAJIM3UPOBATh IIOJIy4ECHHBIC PE3yJIbTaThl c
y4€TOM  3aJaHHOU IOTPEIIHOCTH  Pe3yJIbTaTOB

WU3MEpEHUN;

IIPOBEJCHUE HECJIOXKHBIX DKCIEPUMEHTAIbHBIX HCCIIECJOBAHMI;

CaMOCTOSITENIFHO COOMpaTh HAKCIEPUMEHTAJBHYIO YCTaHOBKY U

IIPOBOJAMTH  HCCIIENOBAaHUE 10  HMHCTPYKLUM, HPEACTaBIATh

MOJYYCHHBIE 3aBUCUMOCTH (PM3UYECKUX BEJIMYUH B BHIE TaOIHIl U

rpaukoB, y4YMTHIBaTh MOTPEIIHOCTH, JeNaTh BBIBOJABI IO

pe3yjibTaTaM HCCIICAOBAHUA

[loHnmaHne  XapaKTePHBIX  CBOMCTB  (DM3MYECKHX  MOJEIeH
(MaTepuanbHas TOYKa, a0COIOTHO TBEPJOE TENO, MOAEIN CTPOEHUS
ra3oB, XUJAKOCTEHM W TBEPABIX TeJ, IJIAHETApHAs MOJEIb aTOMa,
HYKJIOHHAsl MOJIEJIb @TOMHOTO sJIpa) U YMEHHUE NMPUMEHATh UX Ul

00BsICHEHUS] (PU3HMUECKUX MPOLIECCOB

YMmenue oOBICHATh (PU3MYECKHE MPOIECChl U CBOICTBA TEI, B TOM
YuClI€ W B KOHTEKCTE CHUTYallMi MPaKTHKO-OPHUEHTUPOBAHHOIO
XapaKkTepa, B YaCTHOCTH, BBISABIATH IPUYUHHO-CIICICTBEHHBIE CBA3H
U CTPOUTh OOBSICHEHHE C ONOpPOd Ha U3yYEHHBbIE CBOIICTBa
bu3nyeckux sBJICHUH, (PU3NYECKHE 3aKOHbI, 3aKOHOMEPHOCTH H

MOJEIN

YMenue pemath pacuéTHbie 3amauu (Ha Oa3e 2 — 3 ypaBHEHHI),
UCIIONB3YSl 3aKOHBI U (QOPMYJbL, CBs3bIBatONIMe (U3NUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allUChIBATH KpPATKOC YCJIOBHUC 3aJayu,
BBISIBJISITH HEJIOCTAOIIME JAaHHbBIE, BBIOUPATh 3aKOHBI U (OPMYJIBL,
HEOOXOoauMBbIe sl €€ peIleHUs, HCIONb30BaTh CIPABOYHBIC
JaHHBIC, IMPOBOAWTH paC'-IéTI)I N OLNCHUBATL PCAIUCTUYHOCTD
MOJlyYeHHOTO  3HA4YeHUs  (PU3MUECKOM  BEIUYHMHBI;  YMEHHE
OIIPENEISITh Pa3MEPHOCTD

(bu3MYECKOM BEIMUYHMHBI, TOTYYEHHON NPU PEIIEHUH 3a/1a4H

YMeHue XapakTepu3oBaTh IPUHLMIBL JCHCTBUS TEXHUYECKUX
YCTPOICTB, B TOM UHUCJIE€ OBITOBBIX NPUOOPOB, U MPOMBILUIEHHBIX

TEXHOJIOTHYECKHUX IMPOUECCOB 10 UX OIIMCAHUIO, UCITIOJIb3Ys 3HAHUA O

CBOMCTBaAxX (I)I/ISI/ILICCKI/IX SIBJICHUH H HCO6XOI[I/IMBIC (bI/I3I/IHCCKI/IC

3aKOHOMEPHOCTH




10

YMeHHe HCIONb30BaTh 3HaHUS O (U3MYECKUX SBICHUSAX B
MOBCCTHCBHON JKM3HHM Ui oOecriedeHHuss O€30MacHOCTH IPHU
oOpamieHUd ¢ OBITOBBIMH  MPUOOpaMH W TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHECHUS 3JIOPOBbS U COONIIOJICHUS HOPM
HKOJIOTMYECKOTO IOBEJAECHUS B OKpYXKAIOLIEH cpele; MOHUMaHue
HEOOXOUMOCTH MPUMEHEHHS JOCTHKCHUM (U3UKH U TEXHOIOTHUI

IJId paiuOHAJIBHOTO MPUPOAOIIOJIBE30BaHNA

11

OnelT nowucka, MpeoOpa3oBaHUA W NPEACTaBICHUS HH(POpMaLUU
(bu3NYeCcCKoro coiepx aHus C HCIOJb30BaHHEM HHGOPMAIMOHHO-
KOMMYHHKaTHBHBIX TEXHOJIOTHU; yMEHHUe OLIEHUBATh
JIOCTOBEPHOCTh IMOJIy4eHHON MH(GOpPMAIMU HA OCHOBE MMEIOIIMXCS
3HAHUM M JONOJHMUTENbHBIX HCTOYHHMKOB; YMEHHE MCIIOJIb30BaTh
Opyd  BBIIOJHEHWH Y4YeOHBIX 3aJaHUil  HAYYHO-TIOMYJIIPHYIO
IUTepaTypy (QHU3UUYECKOro COAEpKAHMS, CIPABOYHBIC MaTEPHAIIbL,
pecypcel  cetu MHTepHer; BiajeHue 0a30BbIMH  HaBBIKAMH
npeoOpa3zoBanusi WH(OpPMAIMM W3 OJHOW 3HAKOBOW CHCTEMBI B
JIpyTyl0; yMEHHE CO3/[aBaTh COOCTBEHHBIE MHUCbMEHHBIE U
YCTHBIE COOOIICHUS Ha

OCHOBC PIH(bOpMaIII/II/I 13 HECKOJIbKUX UCTOYHHUKOB




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA OI'D
1O ®U3UKE

Kon IIpoBepsieMblii 3JIeMEHT COAEP/KAHUSA

1 MEXAHUWYECKUE ABJIEHU A

11 MexaHndeckoe JBHIKCHUC. MaTepI/IaJ'H:HaH Touka. Cucrema oTcuéra.

OTHOCUTEIIFHOCTD JABUKCHUA

PaBHOMEpHOE 1 HepaBHOMEpHOE ABMKEHME. Cpennsis ckopocTs. Popmyna 1

1.2 BBIUHCIICHUSI CPEAHEN CKOPOCTH: V = S/t

PaBHOMEpHOE npsIMOIMHENHOE ABUKEHUE. 3aBUCUMOCTh KOOPJUHATHI TEJla OT

BPEMEHH B CIIyyae paBHOMEPHOTO MPSIMOJIMHEHHOTO JIBUXKEHUSI:

13 xX(f)=x,+vt
I'padukn 3aBUCMMOCTHM OT BpEMEHHM JJs NPOEKLUUU CKOPOCTH, IMPOEKIHH

NepeMeleHusl, MyTH, KOOpAMHATHl INPU PABHOMEPHOM HPSAMOIMHEWHOM

JABHMKCHHUN

3aBUCUMOCTh KOOPJMHATHI T€la OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOTO

HpHMOHHHCfIHOFO JABHKCHHA:

2| "

-Sx':f:l = 1'-|;|: * f_ax *

cI)OpMy.]'IBI AJId IpOCKIHMH NEPEMCIICHUA, IMMPOCKIHHU CKOPOCTH MW IIPOCKIHNHU

YCKOPEHHS IPU PABHOYCKOPEHHOM MPSIMOJIMHENHOM JIBU>KEHUU:

~

1.4 s.(O=v,, - t+a,- L,
2
v (f)=v,, +a.-t,
a.(f)=canst,
u:x: - U-_..: =2a,s,

I'paduku 3aBUCUMOCTH OT BPEMEHHU Ui TMPOEKIUH YCKOPEHMS, MPOEKINH
CKOPOCTH, NPOCKLUUHU MEPEMEIIEHUs, KOOPAUHATHI IIPU PABHOYCKOPEHHOM

HpHMOHHHeﬁHOM JABMKCHUHN

CBoboaHoe nanenue. GopMyIibl, OMUCHIBAIOIINE CBOOOAHOE MaIcHUE Tea 0
L5 BEpTUKAIN (IBWKEHHUE Tella BHU3 WM BBEPX OTHOCHUTEIHHO TOBEPXHOCTH
3emnn). 'paduku 3aBUCUMOCTH OT BPEMEHH IJIsl MPOEKIHUU YCKOpPEHHUS,

MMPpOCKIUU CKOPOCTHU H KOOPAWHATHI IIpU CBO60,Z[HOM nmaacHun TCjaa II0




BCPTHUKAIIN

CKOpOCTh PaBHOMEPHOI'O JBHKEHHS Teja M0 OKpYKHOCTH. Hampasnenue
CKOPOCTH.
dopmyra Ui BBIYHUCICHHS CKOPOCTH Yepe3 PaguyC OKPYKHOCTH U MEPUO]
oOpaleHus:
2R
T

LlenTpocTpeMutenbHOe yckopeHue. HampaBieHue HEHTPOCTPEMUTEIBHOTO

YCKOPCHUS. <1>0pMyJ1a AJId BBIYUCJIICHUA YCKOPCHUA:

1.6
)
S, w
%R
®dopmyiia, cBsI3bIBaIOIIast IEPUO] M YACTOTY OOpallieHus:
V= !
"
Macca. [1notHocTs Bemectsa. @opmyia i BBIYUCICHUS TUIOTHOCTU
i m
1.7 V
1.8 Cuna — BexkTopHas ¢uznueckas BeauurHa. ClIoKeHne Cuil
1.9 SABnenue unepuuu. [lepsiii 3akoH HeroToHA
Bropoii 3akon Herotona:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS Tejla U BEKTOPa CUJIbI, IEHCTBYIOIIEH
Ha TeJo
Bzanmopencrteue ten. Tperuit 3akon HeroToHa:
1.11 e e
12 TpeHue nokost ¥ TpeHue CKoJbxkeHust. PopMyIta Uil BBIYUCIICHUS MOYJISI CUJIb

TPCHUSA CKOJIbXXCHUS:




1.13

Hedopmanus tena. Yopyrue u Heynpyrue aepopmanuu. 3aKoH yHpyroi

nedpopmarmu (3akon ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCCMHUPHOT'O TATOTCHHSA:

my -,
F o] G N t—_‘_
RZ
Cuna TsikxecTd. Y CKOpEeHHe CBOOOHOTO TMaICHUSI.
dopmyna 715 BBIYUCICHUS CUITBI TSDKECTH BOIM3U MoBepxHOCTH 3emiu: F =
mg.
JBuxenue ranet Bokpyr Connna. [lepBas kocMudeckasi CKOPOCTb.

HesecomocTs 1 neperpy3ku

1.15

Nmmynbe Tena — BeKTOopHas pu3ndeckasi BETMIUHA.
p=mu

I/IMHy.]'IBC cHCTeMEI Ten. M3MeHenne HMITYJIbCA. I/IMHy.]'ILC CHIJIbI

1.16

3aK0H COXpaHEHUSI UMITYJIbCA JIJIsi 3AMKHYTOW CHCTEMBI TEIT:
p=myUy +m,U, =const

PeakTuBHOE OBMKEHNE

1.17

Mexannueckasi pabora. @opmyna sl BEBIYUCICHUS PAOOTHI CHITBI:

A=Fsoosc

MexaHuueckasi MOIIHOCTbD:

1.18

Kunernueckas u moTeHIuagIbHas OHEPrus-. (DOPMYJ'Ia JJI1 BBIYHCJIICHU S

KUHETUYECKON DHEPIUU:

2
mu-
M=

Teopema o kuHeTH4Yeckoi 3Heprun. opmysa AJisi BEIYUCIEHUS




MOTEHIINAIbHOMN SHCPTHHU TCJa, MOAHATOIO

HaJ 3eMIIET:

Mexanndeckas SHEprus:

E=E.+E p
119 3aKOH COXpaHEHMsI MEXaHHUeCKOM 3Hepruu. @opmyJia 1y 3aKoHa
COXpaHEHHUsI MEXaHWYECKON YHEPTUU B OTCYTCTBUE CHII TpeHUs: E = const.
[IpeBpanieHne MEXaHMYECKOW SHEPTUH NPY HAJTUYMH CUJIbI TPEHHUS.
[IpocTbie MexaHU3MBI. «30J10TOE MPABUIIO» MEXAHUKHU.
Peryar. Moment cubl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M, +M,+..=0
1.20
[TogBuxHBIN 1 HeTTOABKHBIN O6510KU. KITJ[ mpocThIX MEXaHU3MOB,
= Anonesaas
Aaaq::aqa:ﬂm.q
JlaBiieHne TBEPAOTO TENA.
®opmyiia 7151 BBIYKUCICHHS AaBJICHUS TBEPAOTO TEa:
_F
P=:g:
121 JaBnenue raza. ATMochepHoe 1aBlIeHUE.
‘ [MuapocTtaTudeckoe naBiieHUE BHYTPH KUIKOCTH.
®opMyna 1151 BBIYMCIICHUS TaBJICHUS BHYTPH KUIKOCTH:
P=pg+Pn,
1.22 3akoHn [lackans. ['mapaBnuueckuii mpecc
3akon Apxumena. dopmyna mis omnpeneseHUsT BBITAIKUBAIOIICH CHIIBI,
123 JNEUCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUIKOCTh WM ras:

F_i_I;m. :ng

VcaoBue nnaBpanus tena. [lnapanue CYZA0B 1 BO3OYyXOILIaBaHUC

Mexannueckue KosebaHus. AMIUIMTYJa, HEpUOJ W YacToTa KoJeOaHWil.




1.24

CDopMlea, CBA3bIBAKOIIAA 4aCTOTY U IEPpUOJ KoJIeOaHMiA:

1.25

MareMatnueckuii M NpyKUHHBIM MasTHUKH. [IpeBpamienue sHeprum mpu

KoJiIe0aTeIbHOM JBUKCHHHN

1.26

3aTyXElIOI_I_II/IC KOJIeOaHHS. BLIHY)K,Z[GHHLIC koJieOanus. Pe3onanc

1.27

Mexanunueckue BOHBI. [IpoosibHBIC U TONIEpEYHbIC BOJIHBIL. J{JIMHA BOJTHBI U
CKOPOCTb PacpOCTPAHEHUsSI BOJHBI:

h=U-1

1.28

3Byk. [')poMKkoCTh U BbICOTa 3ByKa. OTpakeHUE 3ByKOBOW BOJIHBI Ha IPaHULIE

nByx cpell. MHdpa3Byk U yIbTpa3ByK

1.29

Ilpakmuueckue pabomoi

N3mepeHnne cpeaHel IUIOTHOCTM BEIECTBA; APXHUMEIAOBOM CHUIIBI; KECTKOCTH
MPYXUHBL; KO3 ULIMEHTa TPEHUSI CKOJIbKEHHUS; paOOThl CUJIbl TPEHMS, CUJIBI
YIPYTOCTH; CpeiHel CKOPOCTH JBMXKEHUSI OpyCKa MO HAKJIOHHOMN IUIOCKOCTH;
YCKOpeHHUs1 Opycka IMpHU JABM)KEHHUU [0 HAKJIOHHOM IIOCKOCTH; YacTOThl U
nepuofa KojlebaHWi MaTeMaTHUeCKOro MasTHUKA; 4YacTOThl W Tepuoja
KoJIeOaHUH MpPY)KMHHOTO MAasTHUKA; MOMEHTa CHJIBL, JEHCTBYIOIIErO Ha
pplyar; paboThl CHJIBI YNPYroCTH TMpU MOABEME Tpy3a C IMOMOIIBIO
HEMOABIKHOTO OJI0Ka; pabOThl CHJIBI YHPYTrOCTH MpHU MOABEME TIpy3a C
MIOMOUIBIO TIOJIBUKHOTO OJIOKA.

HccnenoBanne 3aBHCHUMOCTH apXHMEJIOBOW CHUJIIBI OT 00bEMa MOTPYXKEHHOU
4aCTH Tejda U OT IUIOTHOCTH KUAKOCTH; HE3aBUCHMOCTH BBITAJIKHMBAIOLIECH
CWJIBl OT MAacChl Teja; CHJIbl TPEHUS CKOJIBKEHHMS OT CHJIbI HOPMaJIbHOTO
JABJIEHUS U OT pOJa IIOBEPXHOCTH; CHUIIBl YIPYIOCTH, BO3HUKAIOLIEH B
MpYy>XUHE, OT CTENeHu AedopMaluu MPYXKHUHBI; YCKOpPEeHHUs Opycka OT yria
HaKJIOHA HAIPaBIAIOLIECH; eproia (4acTOThl) KOJeOaHUl HUTSHOTO MasiTHUKA
OT JJIMHBI HUTH; NEPUOJIa KoJeOaHU NMPYKUHHOTO MasiTHUKA OT Macchl rpysa
1 JKECTKOCTH TIPYKUHBI; UCCIIEIOBAHNE HE3aBUCUMOCTH Tepuoja KolieOaHHit
HUTSHOI'O MAasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHsI phluara

1.30

Quzuueckue s61eHUA 8 nNpupoode: TPHUMEPHl ABWKEHUS C Pa3IUUHBIMU

CKOPOCTSIMU B )KMBOW M HEXKUBOU MPUPOJE, TEHCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TCXHUKC, TPUIWBBI W OTJHWBBI, JABWXCHHUC ILIAHCT ConHeuHoMI CHUCTCMBI,
PCAKTHUBHOC JABHIKCHHC JKHBBIX OpPraHU3MOB, pbldyarkd B TCJIC YCIIOBCKA,

BIMSIHAE aTMOC()EpPHOTrO [aBJICHUS Ha JKUBOW OpraHus3M, IUIaBaHHE pbIO,




BOCIIpHUATHUC

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMUIecKre BOJIHBI, IYHaMH, 3XO

1.31

Texnuueckue ycmpoticmea: CIAIOMETP, JATUYUKU MOJOKEHUS, PACCTOSIHUSA U
YCKOpEHHS, JAMHAMOMETp, TOIIINIHUKHN, PAaKEeThl, pblYar, TMOABIKHBIA U
HEMOJIBWKHBIA OJIOKM, HAKJIOHHAS IJIOCKOCTh, NMPOCThIE MEXaHU3MBbI B OBITY,
cooOmIarnmecs cocyabl, YCTPOMCTBO BOJOIIPOBO/IA, THAPABIMYECKHUNA Tpece,
MaHOMETp, OapoMeTp, BBHICOTOMEp, IMOPIIHEBOIl HACOC, apeoMETp, HXOJIOT,

HCIOJIb30BAHHUC YJIbTPA3BYKaA B 6B1Ty N TCXHHUKEC

2 TEIUUIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHUSI  MOJIEKYJSIPHO-KMHETHUUECKOW  TEOpUU  CTPOEHUS
2.1 BelecTBa. Mojenu TBEPAOTO, JKUIKOTO B Ta3000pa3HOT0 COCTOSIHUN BEIIECTRA.
Kpucrannuaeckue u amopdHbIe Tena
7 JIBmkenne yactul BemiectBa. CBs3b CKOPOCTH JIBJKEHUSI 4YacTHUIl C
' temneparypoii. BpoyHoBckoe nBrxenue, muddysus
23 CMaunBaHUE U KaWJUISIPHBIE SBJICHUSI
24 TemnoBoe paciiupeHue u cxaTue
2.5 TemoBoe paBHOBECHE
26 BuyTpennsas sHeprus. Paborta u Teronepenaya Kak CIOCOOBI M3MEHEHMS
' BHYTPEHHEHN SHEPIUU
2.7 Buppl Teruionepenadn: TerOnpoOBOIHOCTb, KOHBEKIIUS, U3TyUYEHUE
HarpeBanue wu oxnaxaenue ten. KomumyecTBO  TemnoTel.  YaenbHas
TEIUIOEMKOCTbD:
2.8 : 2
O=cm(t,—-1,)
3aKOH COXpaHEHHMsI SHEPIUU B TEIUIOBBIX MPOLECCax. YpPaBHEHHE TEIIIOBOIO
Oananca:
29
0+0,+..=0
Ucnapenue u xonaeHcamus. M3MeHeHne BHYTpEeHHEH SHEPruu B Ipoliecce
2.10 WCMIApeHus U KOoHAeHcauuu. Kunenwe KuAKOCTH. YenbHas TemioTa
napooOpazoBanus: L = O/m
2.11 BrnaxnocTs BO3tyxa

[InaBnenne u kpuctasmsanus. V3mMeHeHne BHYTPEHHEM SHEpPIUM IpU




2.12

IUIABJICHUH U KPpUCTAJIN3alIUH. yI[e.]'IBHaH TCIIOTA ITJIaBJICHUA !

=&

m

2.13

BHyTpeHHs11 SHeprus cropaHus TOIUIMBA. YJelbHAas TEIUIOTAa CTOPaHUS

ToruMBa: g = OQ/m

2.14

[Tpunummns! pabotsl TerioBbix asurareneil. KIIJ{ TerioBoro nuraresns

2.15

IIpakmuyeckue pabomoi

N3mepenue yaenbHOU TEIIOEMKOCTH METAUIMYECKOr0 IWIMH/PA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOMW KOMHATHOM TeMIepaTypbl (UKCHPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HarpeTblii LWIMHIP; KOJIMYECTBA TEIUIOTHI,
OTJIaHHOT'O HArpeThIM IWIMHIPOM, IOCIE ONYCKAaHHs €r0 B BOJY KOMHATHOU
TEMIIEPATYPBl; OTHOCHUTEIBHON BJIIAXKHOCTH BO3AyXa; YACIBHOW TEIUIOTHI
IUIaBJIeHUs Jbjaa. lccienoBaHue W3MEHEHHs TEMIEPATypbl BOIBI IIPU
Pa3NUYHBIX YCJIOBUSAX; SIBICHUS TEIUIOOOMEHA MpPU CMEIIMBAHUM XOJOAHOHN M

ropsiueit BoJbl; Mpoiiecca UCapeHust

2.16

Du3zuyeckue s61eHUs 8 npupooe: TOBEPXHOCTHOE HATSDKEHUE U KAWL PHbIE
SBJICHUS B IIPUPOJIE, KPUCTAJLIBI B IpUpoOJie, u3ilyueHue CoiHIa, 3aMep3aHue

BOZ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHl, TYMaHa, MHEs, CHera

2.17

Texnuueckue  ycmpoucmeq: — KalWULAPBL, INPUMEPBl  HCIOJb30BaHUSA
KPUCTAJUIOB, >KMAKOCTHBIM TEPMOMETp, HAaTYMK TEMIIEPATypbl, TEPMOC,
CUCTEMa OTOIUIEHMSI JJOMOB, TMI'POMETpPHI, IICHUXPOMETp, IapoBas TypOuHa,
JBUTATENb

BHYTPEHHETO CrOpaHusl

OJIEKTPOMATI'HUTHBIE ABJIEHWA

3.1

OnexTpusanus Tei. /[Ba Buaa 3JIeKTpUUECKUX 3apsI0B

32

B3aumopeiicTBue 3apskeHHBIX Tell. 3akoH Kynona

33

3aKkoH COXPAaHCHUSA SJICKTPUICCKOI'O 3apsaaa

34

Onextpuueckoe mnosie. Hanpsoxk€HHocTh anekTpudeckoro mois. IlpuHiun

CYIIEPIO3UIIMH IEKTPUUECKUX IM0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu QJICKTPUYCCKUX 3apsad0B. I[eﬁCTBHC QJICKTPUYCCKOTO IIOJIsI Ha

QJICKTPHUYCCKUC 3apsAbl. HpOBO}IHI/IKI/I " JUBJICKTPUKU

[TocTostHHBIM 3neKkTpUYecKuid TOK. JleicTBus anekTpuueckoro Toka. Cuma Toka.

Hampsixenue.




3.6 I=q/t,U=A4xy4

DNEeKTPUYECKOE COMPOTUBIICHUE. Y IENIbHOE IIEKTPUUECKOE CONPOTUBIICHUE:
3.7 R = pl/S
18 3akon Oma 1t yuacTka snektpudeckoit nenu: [ = U/R

[TocnenoBarensHOE COETMHEHNUE TPOBOTHUKOB:

TT—TT T. p_
I :I-}.. '[z' —'["l _'[r'-}.. R—Rl _R-}
3.9 [TapannensHOE coeIMHEHNE TPOBOIHUKOB PAaBHOTO COMPOTUBIICHHUS:
R
U=U;I=I+I,R=—.
] B R 2

CwMmelianHble COeIMHEHUS IPOBOIHUKOB
3.10 PaboTa u MmoutHOCTH nekTpudeckoro Toka. A = Ult, P = Ul

3akoH oy — Jlenua:
3.11 2

. Q=I"-R-t

310 OnpiT Dpcrena. MarHuTHoe MoOJ€ MPSMOrO MPOBOAHMKA C TOKOM. JluHuM

MarHUTHOW MHAYKIIUU
313 MarauTHOe TIOJIeé TOCTOSHHOTO MarHuTa. B3amMopelcTBHE ITOCTOSHHBIX

MarHuToB
3.14 JlelicTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM
3.15 OmnbiTel @apanes. SBnenue anekTpoMarauTHON nHAyKuuu. [Ipasuno Jlenna

Ipaxmuueckue pabomoi

N3mepenne  9JEKTPUYECKOTO  COMPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
3.16

SJICKTPHUYECKOI'O TOKA, pa6OTBI QJICKTPHUYCCKOI'O TOKaA.
HccnegoBanne 3aBUCUMOCTH CHJIBI TOKa, BO3HUKAIOUICTO B IIPOBOJHHKE

(pe3ucTopsbl, JaMIIOYKa), OT HANPSDKEHUS! Ha KOHIaX MPOBOIHUKA; 3aBUCUMOCTHU

CONMPOTHUBJICHUS OT JJIMHBI IPOBOJAHHKA, TUIOINAAN €TO IMOIICPEYHOI'0 CCUCHUA U
YACJIBHOT'O COIIPOTUBJICHU.
HpOBepKa mpaBujia JJIs1 SJICKTPHUYCCKOI'O HAIIPSP)KCHUA ITPU ITOCIICAOBATCIIBHOM

COCAUHCHHUU NPOBOAHHUKOB, IpaBuia JJIA CHJIbI 3JICKTPUYCCKOT'O TOKa IMPU




NapajuIeIbHOM COEAMHEHUU IPOBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)

Dusuyeckue a61eHUs 6 Npupooe: BIEKTPUUYECKUE SIBICHUS B aTtMocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPraHU3MOB, MAaTHUTHOE T0JIe 3eMITH, JIpeid MOI0COoB,
POJIb MArHUTHOTO TIOJIS JIJIS KM3HU Ha 3emiie, TIOJISIPHOE CUSTHUE
Texuuueckue ycmpoucmea: 3JIEKTPOCKOI, aMIIepMETp, BOJBTMETp, PeocTar,
CUETYMK  OJEKTPUUYECKON HSHEPruM, AIIEKTPOOCBETUTENIbHBIE MPHUOOPHI,
3.18 HarpeBaTelbHbIE AIIEKTPOIPUOOPHI (mpumepsr), IIEKTPUYECKHE
MpeIOXpaHUTENH, B3JIEKTPOMArHuT, 3JIEKTPOJIBUraTellb MOCTOSHHOTO TOKa,
TE€HEPATOP MOCTOSTHHOTO TOKA
3.19 DnekTpomMarHuTHbIe BOJHBIL. [lIkana 351eKTpoMarHuTHBIX BOJIH
3.20 JlyueBas monensb cBeta. [IpsMmonnHeitHOe pacipocTpaHEHUE CBETa
321 3akoH oTpaxeHus ceera. [Imockoe 3epkano
3.22 IIpenomiienune cBeTa. 3aKOH MPEIOMIICHHUS CBETA
3.23 Jucnepcus cBeta
394 JIunza. Xon mydeit B muH3e. @OKyCcHOE paccTosiHUE JMH3bL. OnThyeckas cuia
. muH3el: D = 1/F
3.25 I'na3 xak ontuueckas cucrema. OnTHyecKue mpuoOpsI
Ipakmuyeckue pabomoi
###Par###3MepeHre ONTHUYECKON CHIIBI cOOMparomiel JUH3BI; (OKYCHOTO
paccTrostHUsL coOuparomeil JMH3bI (110 CBOWCTBY paBEHCTBA pa3MEpoB
npeaMeTa U U300pakeHus, Koraa MpeaIMeT PacrloioKeH B IBOMHOM (pokyce),
3.26 1oKa3arelis NPeJIOMJICHHS CTEKIIA.
#i#Part##lccnenoBanne cBoWCTBa N300paXKeHUs!, MOJIYYEHHOTO C TTOMOIIBIO
coOuparoiel JUH3bI, U3MEHEHHsI (POKYCHOTO PACCTOSHUS ABYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTHU yTJIa MPEJIOMJICHUSI CBETOBOIO JIyda OT YIJia MaJieHusl Ha
IPaHUIE «BO3IYX — CTEKIIO»
327 Quzuueckue seneHus 6 npupooe: 3atMmenus ComHna u JlyHbI, 11BeTa Ted,
. OIITHYECKUE sIBIIEHUS B aTMoc(epe (1BeT HeOa, pedpakuus, paayra, MUPax)
398 Texuuueckue ycmpoiicmea: OYKU, TEPUCKOM, QoToamnmapar, ONTUYECKHE
‘ CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHU A
Al PannoaktuBHOCTH. Anb(a-, Oera-, ramma-u3nyuenus. Peakiuu ansda-u Oera-

pacmana




Omnbitel Pezepdopna mo paccesHuro anba-dactuu. IlmanerapHas mopenb

4.2
aroma

43 CoctaB aromHoro spa. M3oTorsl

4.4 [lepuon momypacnaza aTOMHBIX siziEp

4.5 SInepHbie peakuuu. 3aKOHbI COXPAHEHUS 3apsJ0BOTO U MAaCCOBOTO YHCEI
Dusuueckue s6leHUs 8 Npupooe: €CTECTBEHHBIH PaJMOAKTUBHBIA (OH,

4.6 KOCMHYECKHE JIy4H, PaJUOAKTHBHOE H3IYYCHHE INPUPOJHBIX MHUHEPAJIOB,
NeiCTBUE PaIMOAKTUBHBIX U3IyYeHUI Ha OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoticmea. CIEKTPOCKOII, UHIUBH Ty aIbHBIN JO3UMETP, Kamepa

Bunscona, sinepHasi sHepreTuka




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» ®usuka: 7-i knacc: 0a30BbId ypoBeHb: yueOHUK, 7 knacc/ [leppimkun U.M.,
NBanoB A.U., AkimonepHoe ooiiectBo «M3marenbctBo «IIpocBemieHue

» Gusuka: 8- knacc: 6a30BbIi YPOBEHb: YueOHUK, 8 kinacc/ [leppimkun H.
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«M3parenscTBO «lIpocBenieHne
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ABtop: Mapon A.E., Mapon E.A., ITo3oiickuii C.B.
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