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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 10 (QU3MKE Ha YypOBHE OCHOBHOTO OOIIEro 0oO0pa30BaHUA
COCTaBJicHa Ha OCHOBE TOJIOKCHUW W TpeOOBaHUU K pe3ysibTaraM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MpPOTpaMMbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON pabouel MporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanust yaeoHoro npeamera « Dusznkay.

Conmepxanne mporpaMmbl MO (DM3WKE HAMpPaBICHO Ha (OPMUPOBAHHE
€CTECTBCHHO-HAYYHOH TPAMOTHOCTH OOYYArOMIMXCS W OPTaHU3AIMI0 H3y4eHUs
¢u3MKN Ha AEITENbHOCTHOM OCHOBe. B mporpamme mo ¢Qusuke y4HTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OO0
TUTAHUPYEMBIM JTMYHOCTHBIM U METaNpeIMETHBIM pE3yJIbTaTaM OOYUYCHHsI, a TAKKE
MEXKTPEIMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00TIIeT0 00pa30BaHUAI.

[TporpamMMma no (u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
no rojgam oOyueHus (Mo Kjaccam), mpeajaraeT IpUMEpHYIO MOCIe0BaTEIbHOCTD
U3YyYCeHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJCp)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUYarOIXCS.

[IporpamMma mo Qu3uke paszpaboTaHa C LETbIO OKA3aHUS METOIUYECKOM
MOMOIIH YYUTENIO B CO3/IaHNU pabouel MporpaMMBl 10 y4eOHOMY IIpEeIMETY.

®duzuka SBISIETCA CHUCTEMOOOPA3yOIIMM Ui €CTeCTBEHHO-HAyYHBIX
y4eOHBIX MPEIMETOB, TTOCKOIBKY (hM3MUECKHE 3aKOHBI JIeXKAT B OCHOBE TIPOIIECCOB
W SBJIICHWM, M3y4YaeMbIX XUMHUEH, Ouosoruei, acrpoHomued u GU3UYECKOU
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
npenocTaBiseT HauOosee sCHble OOpa3lpl MPUMEHEHHS HAyYHOTO METOo/a
MO3HAHMS, TO €CTh CII0C00a MOTYYeHHS TOCTOBEPHBIX 3HAHHUIA O MHpE.

OnHa w3 TJIaBHBIX 3a7ad (PU3UYECKOro OOpa3oBaHHUS B CTPYKType OOIIEro
o0pa3zoBaHusl COCTOMT B (POPMHUPOBAHWU ECTECTBEHHO-HAYYHOW TPAMOTHOCTH W
MHTEepeca K HayKe y 00y4Jarouuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TIpEHAIoiaraeT OBJIAJEHUE
CIIEYIOIIUMHA KOMITIETEHTHOCTSMHU, XapaKTePU3YIOIMIMMH €CTeCTBEHHO-HAYUIHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOEHHOCTU HAYYHOTO UCCIIEIOBAHUS;

e UWHTEPIPETHPOBATH  JAaHHbIE W  HWCIOJB30BaTh  HAYYHBIC
JI0Ka3aTeNbCTBA JUIS TIOTYYCHHS BHIBOIOB.

[lemn wu3yueHuss (GU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mnpenMera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoii ®exepanuu, peanu3yOIINX
OCHOBHBIE  00II€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKIEHHOW pEIICHHEM



Komnernn Munucrepcersa npocsemienust Poccutickoii @enepanuu (MpoToKoJ OT 3
nexadpst 2019 r. Ne [1K-4BH).
Hean usyuyeHus pusuku:

npHOOpEeTEHHEe HHTEpeca W CTPEMJICHHS OOYYaloIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (popMHpOBaHHE
UCCIIeIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
dbopMUpOBaHHE HAy4YHOI'O MHPOBO33PEHHs KakK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHS MaTepuu ¥ (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(dbopMUpOBaHHE TPEJCTABICHUA O POJIM (U3HKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTaBIEHHMH O  BO3MOXHBIX  chepax  Oymyiiei
po(heCCHOHANILHOM JIeATEIbHOCTH, CBA3aHHON ¢ (DPU3MKOM, MOArOTOBKA K
JabHeNIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHWE 3THUX TIeJIed MPOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
obmero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONINX 3a/1ay:

npuoOpeTeHne 3HAHUW O JUCKPETHOM CTPOSHHM BEUIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

npuoOpeTeHne YMEHHU OMHUCHIBATh U OOBSICHATh (PU3UUECKHE SBICHUS C
UCTIOJIb30BAHUEM TOJTyUYE€HHBIX 3HAHUH;

OCBOCHHME METOJIOB pELIeHUs MPOCTEHIIMX pacu€THBIX 3aJady C
UCTIOJIb30BAHUEM dusnueckux MO/, TBOPYECKUX u
NPAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUI HAOIIOAATh IPUPOIHBIEC SBJICHUS U BHIOIHATH OMBITHI,
nabopaTopHble paOOTBl U DKCIEPUMEHTAJbHbIE HWCCIEAOBAHUS C
MCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHPoOpMalmel (HU3NIECKOTO CONEpKaAHUS,
BKJItOUYasi ”HPOPMAIMIO O COBPEMEHHBIX JOCTIXKCHUAX (PU3UKU, aHAIIN3 U
KPUTHYECKOE OlIEHHBaHKE WH(OpMALUY;

3HaKOMCTBO c0 cepaMu npodecCHoHANbHON AeATeNbHOCTH, CBA3aHHBIMU
¢ (Qu3MKOW, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUIX (PU3HUECKON HAYKH.

Ha usyuenne ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO

o0pa3oBaHust OTBOAUTCS 238 yacoB: B 7 Kiiacce — 68 yacoB (2 yaca B HefIeN0), B 8
KJacce — 68 yacoB (2 vaca B HeAenmo), B 9 kiacce — 102 ygaca (3 yaca B Henelto).

[Ipennaraemselii B mporpamMmMe 1o (usmuke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENbHBIN XapaKkTep, YUUTeNb AeJaeT BbIOOp MPOBEICHUS



7abopaTopHbIX PabOT W OMBITOB C YYETOM WHIWBHIYATBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CIUCKa JKCIEPUMEHTAIBHBIX 3aJaHul, TpeiaraéMplx B paMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 1o (pu3mKe.



COJEPKXAHME OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B IO3HAHUHU OKPYIKAKOIIEro MUpa.

@usnka — Hayka o mnpupone. fBineHus npuponbl. OU3NUYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUMHBIL. M3MmepeHue @u3anyueckux BelWyuH. Duznyueckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapogHasi CHCTeMa €MHHII.

Kak ¢wusuka wu pApyrme ecTeCTBEHHbIE HAyKH H3Y4YalOT TMPUPOIY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAONIOACHHE, MOCTAaHOBKA HAy4YHOT'O
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHHE
HaOmomaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUHA C TIOMOIIBIO MOJIETIEH.

Hemoncmpauyuu.

1. MexaHn4deckue, TEIUIOBbIE, JJEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usnyeckue MpuOOPHl U MPOLEIypa NPSIMbIX U3MEPEHU aHAJIOTOBBIM U
(G POBBIM PUOOPOM.
Jlabopamopuwie pabomul u onvimul.
1. OmpezeneHue LEHbI AJICHUS Kbl U3MEPUTEIBHOIO MPUOOpa.
2. N3mepeHune pacCTOAHUN.
3. H3mepenue oO0bEéMa KUIAKOCTH U TBEPOTO Tea.
4. OnpezneneHue pa3MepoB MajbIX TE.
5. M3mepenue Ttemmeparypbl IMPU NOMOLIM KHUJIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHusi MO MPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlNe, YeM OOJbIe BHICOTA
IyCKa.

Paznen 2. [lepBoHauajibHbIe CBeeHUS 0 CTPOCHNH BellleCTBA.

CrpoeHne BellecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dactull BemiecTBa. CBsI3b CKOPOCTH JABMIXKEHHMS YacTHI[ C
Temriepatypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUcTaIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEILECTB B Pa3HBIX
arperaTHBIX COCTOSIHHMSIX M X aTOMHO-MOJIEKYJSIpHBIM cTpoeHrueM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. Habnronenue 6poyHOBCKOTO JBUXKECHHUS.



2. Habmonenue nuddysum.
3. HabGmomenue  siBmeHuid,  OOBSACHSIONMIMXCS ~ TMPUTSHKEHUEM  WJIU
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAaHUEM

dotorpaduii).
2. OnbIThI O HAOTIOEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuskeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe [BWXKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHHUSI.
SBneHne uHEpUMHU. 3aKOH HMHEPLUHU. B3auMopencTBhe Tell Kak NpPUYMHA
W3MEHEHUSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHULIE
0o0BEMa BelIecTBa.
Cuna Kak XapakTepHCTHKa B3auMoJeHcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBIEHUE TITOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsMoil. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B NpUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMUECKOTo JIBHXKEHHS Tela.
2. M3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBUKEHUS.
3. HaGmionenue siBIeHUs HHEPITUN.
4. HabmroneHve u3MeHeHus: CKOPOCTH MPHU B3aWMOACHCTBUU TEIL.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHOM MPSMOM.
Jlabopamopuvie pabomul u onvimul.
1. OmnpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenenue CpeHEN CKOPOCTH CKOJbXKEHUS Opycka WIIM IapuKa o
HAKJIOHHOUW IIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNA.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb paCTsDKEHUSA (AeopMaliim)
NPY>KUHBI OT MIPUII0KEHHOMN CUJIBI.

5. OnbITBI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMIAKOCTEH 1 ra3oB.



JaBnenue. CriocoObl yMEHBIICHUST ¥ YBEITUYCHUS aBiieHus. JlaBineHue rasa.
3aBUCMMOCTh JaBJIEHUS raza OT o0BEma, TemmepaTyphl. llepemaua naBieHus
TBEPBIMUA TEJAMU, KUIAKOCTSIMU U Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KHJIKOCTH OT TIIyOWHBI. [ 'mapocraTnyeckuii
napajaokc. Coobuiaronirecs: cocysl. ['uapapnuyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpUUMHBI CylIECTBOBaHUS
BO3aymHONW obosouku 3emuu. OmbiTr Toppuuermnu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTro 1aBJICHHUS.

JlencTBre KUIKOCTH M ra3a Ha MOTrPyKEHHOE B HUX TeJIO. BeITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrsl aTMOC(PEPHOTO JABICHUS.

3aBUCHUMOCTh BBITAIKHBAIONIEH CHUJIBI OT OOBEMA MOTPYKEHHOW YacTH
TE€Ja U MJIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAIOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEN: IUIABAHHWE WIIM MOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOLIEHUS MUIOTHOCTEN TEJa U AKUJKOCTH.

Jlabopamopnsie padomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMaA MOTPyKEHHOM B
KUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIIBI, JIEWCTBYIOIIEW Ha  TEIO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIbI, IEMCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBI, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHIIBI,
JCHCTBYIOIE Ha TEJI0 B JKHUAKOCTH, OT O00BbEMa MOTPYKEHHOU B
KUJKOCTh YaCTH TEJA U OT INIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeoMerpa UWIM  KOHCTPYMPOBAaHHUE JIOOKH U
OIIpEeNIEIEHUE €€ IPY30II0ABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTb. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTbie MexaHU3MBbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio

paBHOBecusi pbryara. [IpuMeHeHue mpaBuiia paBHOBECHUS pbluara K OJIOKY.
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«3onoroe mpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMalbHAs JHEPIUS.
[IpeBpallieHre OJHOTO BH/IA MEXAHUYECKOW DHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Ompegenenue pabOThl CUIIbI TPEHUS NMPU PABHOMEPHOM JBUKEHUU Teja

10 TOPU3OHTAIBHON MMOBEPXHOCTH.

2. HccrnenoBaHue yCcIIOBUM PaBHOBECHS pblyara.

3. Msmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON SHEPIHUU.

8 KIIACC

Pa3nen 6. TenjioBble siBJIeHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJd. ONbIThI, NMOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU.

Mopenu TBEPAOTO, JKUAKOTO H Ta3000pa3HOTO COCTOSHHUM BEIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJEKYIIPHO--KHHETUYECKON TEOPUH.
CmaurBaHUE U KaOWJUISIPHBIE sABJIEHUS. TenaoBoe paclinpeHue U CkaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABUKEHHS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHs] BHYTPEHHEH HHEPTUU:
Terionepeaaya u COBEpIIICHUE padoTHI. Bupr TeIUIoNepeaadu:
TETIONPOBOAHOCTb, KOHBEKIIMS, U3TyUYCHHE.

KoanyectBo TemnoThl. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemIOBOro Oamadca. IlmaBieHune w
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnmapenue. Kunenue. VYnaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMOChepHOro
JTaBJICHUS.

BnaxuocTts Bo3myXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPAHMUSL.

[IpuHuunel pabotsl TermmoBbix aBurarenei KIIJ[ TemoBoro asuraresns.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.



vk W

O ® N o

10.
11.
12.
13.

Ha6monenue nuddyszun.

HalGmronenue siBneHnii cMauyMBaHUs U KaNWLIIPHBIX SBICHUN.
HaGmronenue TermnoBoro pacmmpeHust Tedl.

M3meHeHne naBieHUs Ta3a MpyU U3MEHEHUU 00bEMa W HArpeBaHUU WJIU
OXJIQXKJICHHUH.

[IpaBuiia u3MepeHus TeMIEepPaTyphl.

Bune! Teruionepenauu.

OxytaxIeHUe TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CHUJIAMHU.
CpaBHeHME TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
Habaronenue kumnenus.

HaGmronenue noctossHCTBa TeMIepaTyphbl IPH TUIABIICHUU.
Mopenu Ter1oBEIX ABUTATEIICH.

Jlabopamopnsie padomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIM caxapa.
OnwITel MO HAOIIOMEHUIO TEIMJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH W
TBEPJIBIX TEJI.

OmnpeneneHue JaBIeHUS BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbIThl, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JIyXa OT €ro
00bEMa 1 HArpEeBaHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wW3MeHEHHST BHYTPEHHEH OSHEprud Tejna B Ppe3ysbTaTe
TEeIJIoNepeay U padOThl BHEITHUX CHJI.

HccnenoBanne sBICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOIBI.

OnpenesneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHne OTHOCUTEILHOM BIaXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JbJA.

Pasznen 7. dinekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba ponxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsokeHHbIX Tel. 3akoH KyioHa (3aBUCMMOCTb CWJIBI  B3aMMOJAEWUCTBHUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]y TEIaMH).

Onexrpuueckoe none. Hanpspk€HHOCTh anextpuyeckoro mons. IIpuHoun
CYNEPIIO3HULIMH dJEKTPUUECKUX MOJIEN (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA JIEKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpoBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXpPAHEHUs
AIIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
W cTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B KHUIKOCTIX U ra3ax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUYECKOE  HaAIpPSKEHUE.
ConpoTuBiieHHE NPOBOJHMKA. YEIBbHOE COMPOTUBJIIEHUE BeEHleCTBA. 3akoH OMma
o ydactka uend. llocnemoBatenbHOoe UM mapajuieIbHOE  COEOUHEHHE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna.
ONeKTpUYECKUe 1IeTH U MOTPEeOUTeNn dEKTpruuecKoi suepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarauTHoe noJie 3eMJId U €ro 3HaueHHe JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€HICTBME MAarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKa. Vcronb30BaHME S3IEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCHOPTE.

Oneitel @apajnes. SABieHne 31eKTpoOMarHnTHON nHaykuuu. [IpaBuno Jlenna.
DneKTporeHeparop. CrocoObl  TMOJIy4eHHUS ~ DJCKTPUUYECKON  DHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jlemoncmpayuu.

DJIeKTpU3a1us Tell.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO U JEHUCTBUE MIEKTPOCKOIIA.
DIIEKTPOCTATUUECKAS] HHAYKIHUS.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPsI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopenupoBaHue CHIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.
M cTOUYHMKHN TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. 'a3oBB11 pa3psn.
. 3MepeHne cuitbl TOKa aMIIepMETPOM.
. I3MepeHne 31eKTpUIeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar n marazuH COIpOTUBIICHUHN.
. B3anmoeiicTBre MOCTOSSHHBIX MarHUTOB.
. MonenupoBaHrue HEBO3MOKHOCTH Pa3IeJICHUs MOJIOCOB MAarHUTaA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHuEe MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ MoJje ToKa. DJIeKTPOMArHuT.

JleiicTBrE MarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNeKTpOABUTATENb IOCTOSIHHOIO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

OneiTel @apajes.

3aBUCHUMOCTh HANpPABJICHUS HHIAYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

DneKTpOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMH TEl WHAYKIUEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanue AEMCTBUSL DSIEKTPUYECKOTO TMOJS Ha TMPOBOJAHHUKU U
JARJIEKTPUKHU.

COopka 1 mpoBepka paboThI IEKTPUIECKOH TIENH TOCTOSTHHOTO TOKA.
N3mepeHure u peryJupoBaHUe CUIIbl TOKA.

N3mepenue u peryianpoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4epe3 PEe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSIHKEHUSI HAa PE3UCTOPE.

OMbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AIEKTPUYECKOTO
COMNPOTHUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN IOMNEPEYHOrO
CEUYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU  TOCIEI0BATEIILHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia i1 CWIbl TOKa MPU MHapaUIeIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pE3UCTOP.
OnpeneneHue MOUIHOCTU AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CHJIbI TOKA, UAYIIETO YEPe3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/[ nHarpesares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
WN3ydyeHne MarHUTHOTO TMOJs MOCTOSIHHBIX MAarHUTOB TMPU  HX
00bEIMHEHNH U PA3CICHHH.

HccnenoBanue nedcTBUS 3JIEKTPUUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.



17. ONBITBL, JIE€MOHCTPUPYIOIIKME 3aBHCHUMOCTb CHJBl  B3aUMOJECHCTBHUSA
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KaTyILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JI HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE pabOThI AIEKTPOIBUTATEIS.

20. U3mepenue KIIJ1 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEl 1O MCCIENOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VICCJIEIOBAHUE W3MEHEHMI 3HA4YCHUS M HAMPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanndeckoe paBwkeHue. MarepuanpHag Touka. (Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBukeHrne. HepaBHomepHoe npsMonuHeiHoe aABuwxkeHue. CpeaHss U MTHOBEHHAS
CKOpOCTb T€Jla TP HEPAaBHOMEPHOM JIBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mNpsMOIMHENHHOe aABMKeHue. CBoOOmHOE
nagenue. OnsITel ['anues.

PaBHomepHoe aBmkeHue mo okpyxHoctu. Ileprog m vacrota oGpaieHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

[Tepsbiii 3ak0H HeroToHa. BTopo#t 3akon HeroTtoHa. Tpertuid 3akon HeroToHa.
[IpuHIMI CyNIEpIIO3ULIUA CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHila TPEHUs CKOJIBKEHUs, CHJIa
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nafgeHus. Jlswxkenue ruta”Her Bokpyr ComnHpa. llepBas kocMmmueckas CKOPOCTb.
HesecoMoCTh 1 nieperpyskKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIa C 3aKPEIJIEHHON OCBIO BpameHuss. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. IsmMeHeHne uMmiynbca. IMImyabC cuiibl. 3aKOH COXpPaHEHUs
uMIysbca. PeakTuBHOE JBUKEHUE.

Mexanuueckass pabora W MOIIHOCTh. Pabora cui TsKeCTH, yHpyrocTH,
Tperust. CBs3b dHepruu u padotsl. [loTeHnnanbHas sHEprus Teaa, NOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMin. [loTeHManbHas dHeprus ckaTtou npykuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHMHM. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPIHUU.

Jlemoncmpayuu.

1. HabmroneHne MexaHMYECKOTro JABM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPAEKTOPUN JBUKEHHUS OJHOIO M TOrO € Telna
OTHOCHUTEBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanve Npu3HaAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabiroieHue nBUKEHUs Tella 0 OKPYKHOCTH.

Habmonenne MexaHn4ecKux sIBICHUH, MPOUCXOASAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM JBHKEHUU
OTHOCUTEIILHO KaOMHETa (PU3HKHU.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Ja U ACUCTBYIOIIEW HAa HEro
CHUJIBL.

Habmronenne paBeHCcTBa CUJI IPU B3aMOACUCTBUHU TEIL.

M3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrynbca npy B3aMMOACHCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TEJ.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUH.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUYECKON YHEPTHH ITPU CBOOOIHOM MaICHUHU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NIPU JBUKEHUU Teja MO JEHCTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimeol.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JajdbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IAPUKA WITU TEIIEKKH.

Omnpenenenrne cpeAHE CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JIBHDKEHUS
IIapyKa Mo HAaKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPeHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JBIDKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX UYHUCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTMHAKOBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodduIeHTa TPEHUS CKOIBXKEHUS.

Omnpenenenue KECTKOCTU NPy KUHBI.

Omnpenenenre pabOThl CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUU Tella
110 TOPU30HTAIBHOM MOBEPXHOCTH.



10. Onpenenenue pabOTHl CUJIBI  YOPYTOCTH MpPU TOABEME Tpy3a C
UCIOJIb30BaHMEM HETOBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3ydyeHune 3aKk0Ha COXpaHEHUS YHEPTUH.

Pa3znen 9. Mexannueckune KoJie0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEpHOJ,
4acToTa, aMIUINTYJa. MaTeMaTudecKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUH MPHU KOJIeOATETFHOM JBUKEHUH.

3aryxaomue — koiebanus.  BbpiHykaeHHble — koneOaHus.  Pe3zoHaHc.
Mexanndeckue BosiHbl.  (CBOMCTBa MexaHUM4eckux BOJH. [IpomoneHele n
IIONEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTPaHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJlE, CENCMUYECKNE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHdpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenuwe koieOaHWN TEN MOJ IEHCTBUEM CHIIBI TSHKECTH U CHIIBI
YOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HabiroieHue BbIHYKI€HHBIX KOJIE0aHUI U pe30HaHCA.
Pacripoctpanenne npoJoabHbIX U MONEPEYHBIX BOJH (Ha MOJETH).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o Uk w N

AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onsimel.
1. OmpezgeneHre 4YacTOThl M IEepUOAa KOJEOAHMI MaTeMaTH4ecKoro
MasTHHUKA.
2. Ompenenenue 4acTOTHI U IEpHUOAa KOJeOaHUN NPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTHU Teproia KoueOaHUil MOABEIICEHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEepUOIa KOIeOaHUN NPy KUHHOTO MasSTHUKA
OT Macchl rpysa.
5. IIpoBepka He3aBUCMMOCTH TepuoAa KojeOaHu# rpysa, MOJIBEUICHHOIO K
HUTH, OT MacChI Ipy3a.
6. OmbIThI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuil
NPY>KUHHOTO MAasgTHUKA OT MAcChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHust CBOOOTHOTO MaCHHUS.
Pa3nen 10. DiekTpoOMarHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE  MoJjie.  DJIEKTpOMarHuTHble  BoOJHBL.  CBoiicTBa
AJIEKTPOMArHuTHbIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3H.



OnexkTpoMarHuTHas npupoga ceera. CKopocTh cBeTa. BOJHOBBIE CBOICTBa
CBETA.

Hemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3yuenue CBOWCTB SJIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMIHHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  moxpenp  cBera.  Mcrounuku ~ cBera.  [IpsmonuHenHoe
pacrnipoctpaHenue ceera. 3atMenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHus cBera. [lonHoe BHyTpeHHee
OTpaKeHUE CBeTa. lMCrnonp30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom mywedr B JnmH3e. Onrtuueckas cucrema (oroamnmapara,
MHKpPOCKONIa M Tejeckomna. [7a3 kak onTuyeckas cHUCTeMA. BIM30pyKoCTh U
JaJTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. OmnbiTel Hbiorona. Croxenue
CIIEKTPAJIbHBIX LIBETOB. /ncniepcus cBeTa.

Hemoncmpauuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTruyecKkuil CBETOBO/I.

Xon nyuyer B coOMparolei JInH3e.

XoJ Iyder B paCCEeUBAIOIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIBIO JIUH3.

[Tpunuun geictBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mogzens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e5oro cBera Mpu CI0KEHUH CBETA Pa3HBIX I[BETOB.

W X N U WD e

Jlabopamopuwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpa)KE€HUs CBETOBOrO Jiydya OT yrJia
najieHusl.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCUMOCTHU yriia MPEJOMIICHUS] CBETOBOIO Jy4a OT yria
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».



4. IlomydeHnue n300paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.

5. Ompenenenue (POKyCHOTO PacCTOSIHUSL U ONTUYECKOW CHIIBI COOMparoIen
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CHEKTP.

7. OnbITHl IO BOCHPUATHIO IIBETA MPEAMETOB MpPH WX HAOIIOJACHHM 4Yepes
[[BETOBBIE (DPUIIBTPHI.

Pa3nen 12. KBanToBblIe siBJIeHHS.

Oneitel Pe3epdopna v mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue u nornioiieHre cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- u ramma-uznydeHusi. CTpoeHrue aTOMHOIO
anpa. Hyknonnas wMozens aromHoro sapa. HMszoronmsl. PaanoaxtrBHBIE
npespaienus. [lepuon nmonypacnana aTOMHBIX 1€Ep.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOIO U MAacCOBOTO YHCEIL
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U dHEpruu. Peakuuu cuHTE3a U
nenenus siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX HW3JIIYYEHHM HA JKUBbIC
OpTaHU3MBl.

Jlemoncmpayuu.

1. CHeKTpbl U3TYyYEHHS U TOTJIOMICHUS.

2. CHoekTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BomOpoOJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus n3nydeHus: NpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HaOmroneHue CIOMIHBIX U IMHENYAThIX CIIEKTPOB U3TYyUYEHUSI.

2. HMccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIUM YACTULBI MO TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. H3mepenue paanoakTuBHOTO (OHA.

IToBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO--00001IAOLITNIT MOTYTb TPEIHA3HAYEH AJISl CUCTEMAaTH3AIHH
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWsI UM OMbITa  JESTEIbHOCTH,
NpPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (QU3MKH, a TAKXKe AJI MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY MO (u3nuke s 0O0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII MpeMeET.

[Ipy “3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 0OecneunBaeTCsl JOCTUXKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAY4YHAs! TPAMOTHOCTH: OCBOCHHE HAy4YHBIX METOAOB HCCIIEIOBAHUSA



SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBICHATH (PU3MUECKHE
SIBJICHUS, TPUMEHSS TOJIydEHHbIE 3HAHMS, pellaTh 3aJadyd, B TOM YHCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIUATBHO AESTENBHOCTHBIN XapakTep JAaHHOTO pasjieia peaau3yeTcs
32 CY€T TOro, 4YTO OOYyYalOIIMECs BBIMOJHSAIOT 3a/laHus, B KOTOPBIX UM
npeaaraeTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHUW pacmo3HaBaTh M HAYYHO OOBSICHSTH
dbu3nuecKkue BIEHUS B OKPY>KaIOIIEH MPUPO/Ie U TOBCEAHEBHOM KU3HU;

UCII0JIb30BaTh HAYYHBIE METOJIbl HCCIIEOBAHUSI (PU3HUECKUX SIBICHUH, B TOM
qucIie JUIsl IPOBEPKU FUIOTE3 U MOJyUYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEe BAXKHBIX JTOCTHIKEHUU COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMEP, TPAKTHUECKOTO MCIO0JIb30BaHUS PA3JIMYHBIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKU Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HAMpPaBIECHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U PEIMETHBIX 00pa30BaTeIbHbIX
pE3yJIbTaTOB.

B pe3ynbrare u3yuenus (pU3MKA HA YPOBHE OCHOBHOTO 0011Iero 0Opa3oBaHus

y oOyuatomierocs OyayT cpopMUpOBaHbI CIEAYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHUS:

— IPOSBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKOMN
(bu3nueCcKoil HayKu;

— [IEHHOCTHOE OTHOLICHHE K TOCTHXKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJIE€HUU OOLIECTBEHHO 3HAUMMBbIX
U OITUYECKHX IMpoOJeM, CBS3aHHBIX C [PAKTUYECKUM IPUMEHEHHEM
JTOCTUKEHUM (PU3NKH;

— OCO3HAaHUE BAKHOCTH MOPAJIBHO--3TUYECKUX IPHUHIMUIIOB B JACSITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE 3CTETUYECKUX KAuecTB (PU3NYECKOM HayKu: €€ rapMOHHUYHOIO
[IOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

— OCO3HAaHUE IIEHHOCTM (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
II03HaHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHH, BaXKHEHIIEH COCTABIIIOLIEH
KYJIbTYDBI,

— Ppa3BUTHE HAy4HOH II0003HATENFHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJBLHOIO
0J1aronoJIyyus:

— OCO3HAHME ILIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJI O€30MacHOr0 TMOBEACHUSA Ha
TpaHCIOPTE, Ha JIOPOrax, C AIEKTPUYECKUM U TEIJIOBBIM OOOPYJOBAHHUEM B
JOMAIIHUX yCIIOBUSAX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIEKCHH, MPHU3HAHUE CBOErO IMpaBa Ha
OIIMOKY U TAKOTO K€ MpaBa y APYroro 4yejaoBeKa;

6) Tpy10BOr0 BOCIMTAHUS

— AKTHBHOE Yy4YacTHE€ B PELICHUM MPAKTHYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHMW3allid, TOpoja, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOW HANpPAaBJIEHHOCTH, TPEOYIOIHUX B TOM 4YHMCIE M (PUIUUECKHX
3HAHUM;

e — MHTEpEC K MIPAKTUUYECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0J0TrH4€CKOr0 BOCIIUTAHUSA:

e — OpHUEHTAlMs Ha NpUMEHEHHE (PU3MUYECKUX 3HAHMM JJI1 peuleHus 3a1ad B
o0JacTh OKpy’Kalolled cpenbl, MJIAHUPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MOYHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOILEH CPEIbI;

e — OCO3HaHHE TI00aTbHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM M MmyTel ux
peleHns;

e 8) amanTtanum K M3MEHAIOIMMCH YCJIOBMAM COLUMAJIBLHON U NPHUPOIHOH
cpeabl:

e — TMOTPEeOHOCTH, BO B3aWMOJACWCTBUM IPH BBINOJIHEHWU HCCIEIOBAHUN H
MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
IPYTHX;

e — TIIOBBIIEHWE YPOBHS CBOEM KOMIIETEHTHOCTH YEpe3 IPAKTHYECKYIO
NEATEIbHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Kciie (OpMYJINPOBATh
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHME AeHUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTu
buzukwy;

e — TIUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (UINYECKUX
3HaHUM;

e — CTPEMJICHHE aHAJU3UPOBATH U BBISBIISITh B3aUMOCBSI3U IIPUPO/IbL, OOLIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKAa CBOMX JEWCTBHM C YYETOM BIMSHHMS Ha OKDPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX TOCIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynpraTe ocBOEHUS TporpamMmbl 1Mo (pU3MKE HA YPOBHE OCHOBHOTO
ob11ero oopa3zoBaHus y oOy4yaromerocs: 0yayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE TO3HABATEILHBIC YHUBEPCATIbHBIC yUeOHbBIC TCHCTBUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  y4eOHBIE  JCHCTBUSA,  PETYJIATUBHBIC
YHUBEpCaIbHbIC YIeOHbIE TCUCTBUSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeicTBHA:



BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MpPHU3HAKU OOBEKTOB
(s1BNIEHU );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALUNA, OCHOBAHUS IS
0000111eHUs ¥ CPAaBHEHHUS;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PaCCMATPUBAEMBIX (PaKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3YyUYEHUU (U3NUYECKUX
SIBJICHUI U NPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJNBb30BAHUEM JEAYKTHUBHBIX
U MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBS3SIX
(u3nYECKUX BEJINYMH;

CaMOCTOSITENIbHO BBIOMpaTh CHOCOO peleHus: ydeOHOW (PU3NYEeCcKOit
3a7aun (CpaBHEHUE HECKOJIbKMX BapHUaHTOB pEIIEHUs, BHIOOp Haumbosee
HOJXOJSIIETO ¢ yUETOM CAMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHEB).

Ba3oBbIe HccieaoBaTe/ILCKHeE JeCTBUA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIEN0BATENbCKIII MHCTPYMEHT MO3HAHMS;
IPOBOAUTH IO CAMOCTOSITEIBHO COCTABIIEHHOMY IIJIaHY OIBIT, HECJIOXKHBIN
¢uznyecKuil IKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3MUECKOTO
SIBIICHUS;

OIICHWBAaTh Ha TPHUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaImro,
MOJyYEHHYIO B XO/I€ MCCIEIOBAaHUS MM HKCIIEPUMEHTA;

CaMOCTOSITENTbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO pE3ybTaTam
IPOBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS,

NPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
MIPOIIECCOB, & TAaK)KE BBIIBUTATh MPEINON0KEHUSI 00 UX pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHSTh Pa3IMYHbIC METObI, HHCTPYMEHTBI U 3alPOCHI MPH MOMCKE H
orbope MH(OpMAIUK WM JAHHBIX C YYETOM MPEJIOKCHHON Y4eOHOM
bu3ndecKoi 3a1a4u;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH WH(POPMAITHIO
pa3IMYHBIX BUIOB U ()OPM IIPEICTABICHHS,

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMAIBbHYIO (OpPMYy  TPEACTABICHHUS
UHPOpPMALIMM W WUIIOCTPUPOBATh peIIacMble 3aJa4d  HECJIOKHBIMU
CXEeMaMH, ArarpaMMaMH, HHOU TpadUKON U X KOMOWHAIIUSIMH.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe 1elCTBHA:

B X0Jie OOCYXICHHS ydeOHOro maTepuaia, pe3yJbTaToB JadOpaTOPHBIX
padoT U MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMO TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHbIC HA DEIICHHE 3aJauyd W IO KaHHe
0J1aroxenaTeILHOCTH OOIICHUS,



COTOCTABJISITh CBOU CYXIEHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Juanora, oOHapyXKHBaTh Pa3IU4YUE U CXOACTBO MO3UIIHI;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTABIATh PE3YIbTATHI BBIIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIEI0OBAHMS, IPOEKTA);

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH
WHAMBUAYAIbHONH pabOThl MpU PEIIEHUHM KOHKPETHOW (U3NYECKOM
poOJIeMBbI;

IPUHUMATD LIEJIM COBMECTHOW NI€ATEIbHOCTH, OPraHU30BbIBATH JIE€UCTBUSA
no €€ JMOCTHKEHUIO: paclpefessiTh poiH, OOCYKIaThb MpPOLECCHl HU
pe3yabTaThl COBMECTHOM pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIIO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIpPaBJICHUIO M KOOPJIMHUPYS CBOM JEHCTBUS C APYTUMH
YJIeHaMU KOMaH/1bl;

OILICHMBATh KAa4eCTBO CBOETrO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISATH MTPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYaIHsX, TPEOYIOIIMX
11 peuieHns GU3NYeCKUX 3HAHMIA;

OpUEHTHPOBATHCS B  PA3JIMYHBIX TMOAXOAAaX TMPUHATUS  PEUICHUM
(MHOUBUYyaJIbHOE, TPUHSATHE DPEIICHUS B TPyMIe, NPUHATHE PEIICHUN
TPYIIION);

CaMOCTOSATENILHO COCTABJISATH AITOPUTM pelieHus: GU3ndecKon 3a1aun uin
IUTaHAa HMCCIIEJOBAHUA C YYETOM MMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeAJiaraeMble BApUAHThI PEIICHUI;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIbHbIN HHTEJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallM! U IIpeajiaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATHP TPUYUHBI  JOCTIDKEHUS  (HENOCTIIKEHHUsS) pPe3yJbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIIE B XOJ BBIOJHEHUS
(U3MYECKOTO HUCCIIEJOBAHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJE CHopa WIN JUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY IPYIroro;



npuU3HaBaTh CBOE MPaBO Ha OMMOKY IPU peHIeHUH PU3NYECKUX 3314 WUIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYTOTO.

INTPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 KJacce rpeAMETHbIE pe3ybTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUI:

UCIIOJB30BaTh  TMOHATUS:  (U3WYECKHME M  XUMHYECKHE  SIBJICHUS,
HaOIOICHUE, DKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHUIBI (DU3UIECKUX
BEJIMUMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBI)KEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJCUCTBYOIIAS
cha, nedopmarnus (ynpyras, MJIacTUYECcKas), HEBECOMOCTb,
COOOIIAOIINECS COCYbI;

paznuyath sBiacHUS (AudQy3us, TEIOBOE IBIKCHHE YACTHUIl BEIECTBA,
PaBHOMEpPHOE  JBW)KEHME, HEPABHOMEPHOE  JBWKEHUE, HHEPIHA,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCHIO
BpallleHUsI, Tepefaya AaBiCHUS TBEPABIMH TelNaMH, XUIKOCTIMU U
razamm, arMoc(epHOe [aBJICHWE, IUIaBaHWE TeJ, MPEeBpaIICHUs
MEXaHUUYECKON SHEPruu) MO OMHMCAHUI0 WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, ICMOHCTPHUPYIOIINX JJAaHHOE (PU3NUECKOE SBJICHHE;
pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY)KaloIeM MHpe, B TOM 4YHCiIe (PU3NYeCKHue SIBICHHUS B TPHUPOJE:
MpUMEPBI IBUKEHUS C PA3JIMYHBIMU CKOPOCTSAMHU B KMBOM U HEXKUBOU
MpUPOAE, NCUCTBUE CHUJIbI TPEHUS B MPUPOJAEC U TEXHUKE, BIIUSIHUE
aTMOC(EpHOIo JaBJEHUS Ha XUBOW OpraHu3M, IJIaBaHUE PbIO, pblyarv B
TeJIe YeJIOBeKa, MPU 3TOM NMEPEBOAUTH MPAKTUUYECKYIO 33a/1auy B y4eOHYIO,
BBIICNIATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (DM3UUECKUX SBICHHM;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKUE SBIICHUS, UCIIOIB3YS
dbuznyeckre BEJIMYMUHBI (Macca, 0O0BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEJIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSKECTH, BEC
Tena, CWJla TPEHWs, JAaBieHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAIKMBAOIIAS] CHJIa, MEXaHW4YECKass paboTa, MOIIHOCTh, TUICYO CHUIHI,
MOMEHT CHJbL, KO3(POUIIMEHT TMOJE3HOr0 JEHWCTBUS MEXaHU3MOB,
KMHETHYEeCKass M TOTEHIMalbHas SHEPrus), MPU OMHUCAHUU IPABHIHHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOJIB3YEeMbBIX  BEJIWYUH, HX
0003HaUCHUS W EAWHUIIBI (U3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIINE JTAHHYIO (PU3MUYECKYI0 BETUYMHY C APYTHMH BEIUYMHAMH,
CTPOUTH TPaPUKHN U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYMH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIB3Ys MpaBUIia CJIOKEHUS CUII (BAOJIb OJHOW IpsiMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pbiuara (0110ka),
«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
DHEPruM, NpPHU OSTOM [JaBaThb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (pU3MUECKHE SBJICHHUS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallull NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CJICCTBEHHBIE CBA3HM, CTPOUTHh OOBSICHEHHE U3 1-2
JOTMYECKHX ILAaroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUHN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3amadyd B 1—2 JEHCTBUA, MCHOJB3YysS 3aKOHBI W
(opMyiibl, CBs3bIBarOLME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIU3a
YCIIOBUS 33/1aU 3aIIUCBIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3NUECKHUE
BEJIMYMHBI B ()OPMYNBI U TMPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE I PEIICHUs 3a/1a4, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOUW (PU3NUECKON BEJTMYMHBI,

pacrno3HaBaThb MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh MpU HNOMOUIH
(u3NYECKUX METOOB, B OIMCAHUM MCCIIE0BAaHUS BbIIEIATh IPOBEPSIEMOE
NpEeANnojoKeHne  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
MOJyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITa, Je1aTh
BBIBOJIBI 110 €T0 PE3YyJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
duznyeckux CBOMCTB TeJ: (dopMyIupoBaTh IPOBEpsEMbIE
IPENOJIOKEHUS, COOMPaTh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pYy10BaHMS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJIBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHUS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBl M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX U
upOBbIX MPUOOPOB, 3aMUCHIBATH IOKa3aHHUS MPUOOPOB C Yy4ETOM
3aJJaHHOW aOCOIIOTHOW MOTPEIIHOCTH U3MEPEHUH;

IPOBOJANUTDH MCCIEAOBAHNE 3aBUCMOCTH OJHOM (DU3HUECKON BEJTMYUHBI OT
JPYrofl C HCIOJB30BAHMEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTH ITIyTH
PAaBHOMEPHO JABWXKYILEroCs Telaa OT BPEMEHU JBHXKCHHUS Teja, CHUJIbI
TPEHUsI CKOJILKEHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCHUMOCTH CUJIbI TPEHUA OT IO CONPUKOCHOBEHUS TEN, CHIIbI
YyIOPYroCTH OT YAJMHEHUS NPYKHUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00BbEMa
NOTPYKEHHON 4acTH TeJIa U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCHUMOCTH
OT IUIOTHOCTHU TeJa, OT MIyOMHBI, HA KOTOPYIO MOTPY’KEHO TEJO0, YCIOBUU
IUTAaBaHMSI TEJl, YCIOBHUM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B



IUTAHUPOBAaHUM  Y4€OHOTO HCCIEAOBAaHUSA, COOUpaTh YCTAHOBKY H
BBIMIOJIHATh M3MEPEHUs, CJenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOMYYEHHOM 3aBHUCHUMOCTH (DU3HUECKUX BEJIUYUH B BUJC
NPEUIOKEHHBIX TaOMuI] U TpaduKOB, JENaTh BBIBOABI M0 pe3yJbTaTaMm
UCCIIEIOBAHMS,;

IPOBOANTH KOCBEHHBbIE HU3MEpeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTU W TBEPIOTO Tena, Cuja TPEHHUS CKOJBXKECHHUS,
JaBJIEHUE  BO3JyXa, BBITAIKUBAIONIAS  CHJA, JEHCTByIOIIas  Ha
HOTPYKEHHOE B JKUIKOCTb TeNO, KOA(PQPHUIMEHT MNOJEe3HOro NeHCTBUA
IOPOCTBIX MEXaHU3MOB), CIEeAysl MPEAJOKEHHON MHCTPYKIUH: MpU
BBIMIOJTHEHUH HW3MEPEHUl CcOOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY H
BBIUUCIISTH 3HAUEHNE NICKOMOW BEJIMUMHBI,

co0uII01aTh MpaBUIIa TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000py/I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOINAIOIIUEcs COCyAbl, OapoMmeTp,
phIYar, HOJABMKHBIA U HETOABUKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKkTepu30BaTh NPUHIUMBI  JEHCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OINOpOM Ha HUX ONUCaHui (B TOM YHUCIIE:
HNOJIUINITHUKY, YCTPOMCTBO BOJOMPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEP, MOPITHEBOW HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOICTBax (PM3NYECKUX SIBICHUH M HEOOXOAUMble (U3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpHUMEpHl  (HAXOAUTh  WHPOpPMAIMIO O  MpUMeEpax)
IPAKTUYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUW B TMOBCETHEBHOM
XKU3HU JJ11 oOecrieyeHus: 0€30MacHOCTH MPH OOpaIleHuH ¢ MpUObOpamMu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUS
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIOIIeH cpeie;

OCYHIECTBIISATh OTOOp HMCTOYHHMKOB wuH(OpMmanmu B HHTepHere B
COOTBETCTBUU C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MUMEIOIIUXCS
3HaHUW M TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHpOpMaLINIO, KOTOpas SBJSIETCS MPOTHBOPEUYMBOM WM MOXKET OBITH
HEIOCTOBEPHOM;

UCIIOJIb30BAaTh MPH BHITIOJHEHUN YUY€OHBIX 3alaHUi HAYYHO--TIONYJISPHYIO
auTepaTypy  (pU3MUYECKOro CcoAepXaHHs, CIPaBOYHbIE MaTepHAabI,
pecypcbl cetu MHTEpHET, BiafeTh mpuéMaMu KOHCIEKTUPOBAHMS TEKCTa,
npeoOpa3oBaHusl HHPOPMALIMU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpPAaTKHE MHCbMEHHBIE U YCTHbIE COOOILICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUUECKOTO COACpPNKAHUS, B TOM



qHclie MyOJUYHO JeNaTh KpaTKhe COOOIIEHHUs O pe3ysbTaTax MPOEKTOB
W Y4eOHBIX HCCIEJAOBaHUN, MpPH H3TOM TPaMOTHO HCIIOJIb30BATh
U3YYCHHBI TOHATUWHBIN anmapaT Kypca (U3MKH, COIPOBOXAAThH
BBICTYIICHUE ITPE3CHTALUCH;

IOPU BBINOJHEHUM YYEOHBIX MPOEKTOB M HCCIEIOBAaHUI paclpenesiarh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C TMOCTaBJICHHBIMHU 3a/Jayami,
CIEAUTh 34 BBINOJHEHUEM IUIAHA JCHUCTBHMM, aJEKBAaTHO OLICHWBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTb  IPYyNINbl,  BBICTPAaWBATH
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHCHHUE OKPYKAIOIIMX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

UCIIOJIb30BaTh TOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKECHHE
aTOMOB M MOJIEKYJI, arpEraTHble COCTOSIHUS BELIECTBA, KPUCTAIIIMYECKUE U
amop(HbIe Tela, HACBIEHHBI W HEHACHIIICHHBI Map, BIIAXXHOCTb
BO3/yXa, TeMIepaTypa, BHYTPEHHSS OSHEPrusi, TEIUIOBOM JBUTAaTeb,
AIIEMEHTAPHBIN JEKTPUUECKUN 3apsif, HNEKTPUUECKOE TMO0JIe, MPOBOIHUKU
U TURJICKTPUKH, TOCTOSHHBIN 3JEKTPUUYECKUN TOK, MArHUTHOE TOJIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpPEHUE W C)KaTHe, Tellonepesaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAHUE, KAWIISPHBIE SIBICHUS, UCIIAPEHUE,
KOHJCHCAllMA, IJIaBJICHHUE, KpUCTaM3auus (OTBEpIEBaHUE), KUIICHUE,
TeIruIonepesaya (TEerIonNpOBOHOCTb, KOHBEKIINS, U3ITy4YEHHE),
AJIEKTpU3aLUs TeJl, B3aUMOJICHCTBUE 3apsA0B, AEUCTBUS AIIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aMMOJECHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO T0JISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAsI MHAYKIIMS)
0 OMNUCAaHUI0 UX XapaKTEPHbIX CBOMCTB W HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaThb INPOSIBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpY)KaloIlleM MHpE, B TOM YHCIE (PU3NYECKUE SIBICHUS B IPUPOAE:
MOBEPXHOCTHOE HATSXKEHHWE U KalWUIApHBIE SBJIEHUS B TPHUPOJE,
KpUCTAJUIBl B Tpupone, usnydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJIEHUSI B aTMoc(epe, DJIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nojie 3eMiM, Apeld MOoJIOCOB, poilb MAarHUTHOIO MOJS JJs JKU3HM Ha
3emiie, MOJIIPHOE CHUSIHHE, MPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 337a4y B
yueOHYI0, BBIICNATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3NUYECKUX
SIBJICHUU

ONKCHIBATh U3yUEHHBIE CBOMCTBA TENl U (PU3NUYECKUE SIBJICHMS, UCIIONIb3YS
(u3nyecKkue BEIMUMHBI (TEMIEpATypa, BHYTPEHHSS SHEPTUsl, KOJIUYECTBO
TEIUIOTHI, yJeibHas TEIJIOEMKOCTh BELIECTBa, YyAENbHAs TEIUIOTa



IUTaBIICHUS, yJeNbHas TEIJIoTa MapooOpa3oBaHusl, yJeNbHAs TEIJIoTa
CrOpaHMsl TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOU
MalIMHbl, OTHOCUTEJIbHAS BIAXXHOCTh BO31yXa, AJIEKTPUYECKUN 3apsn,
CWJIa TOKa, DJIEKTPUYECKOE HAINpPSKEHHE, COIPOTUBICHUE IPOBOJHMKA,
yIEIbHOE  CONpPOTHBIIEHHWE  BewlecTBa, paboTta M MOIIHOCTb
IIEKTPUYECKOr0  TOKA), MpPH  ONHCAHUM MPaBUIBHO  TPAKTOBATh
($u3nYECKUt CMBICI WCIOJIb3YEMbIX BETUYHMH, 00O3HAYEHUS U €IUHUIIBI
(¢u3nyecKux BEIMYUH, HAXOAUTh (HOPMYIbI, CBS3BIBAIOLIME JaHHYIO
(U3MYECKYI0 BEIWYMHY C JpPYTMMH BEJIMYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHUSI MOJIEKYJSIPHO--KHHETUYECKONH TEOPUH
CTPOEHMS BEIIECTBA, MPUHLMUII CYNEPIO3ULIUHN MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAja, 3akoH Oma i yyacTKa LN, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUsI DSHEPruM, IpUd 3TOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alUCHIBATh €0 MAaTeMaTHYEeCKOe
BBIPAKEHHE;

OOBACHATh (PU3MYECKUE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyalMil PaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTUYECKUX
IIaroB C OMOpod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
(u3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEN;

pemary pacu€THble 3alaud B 2-3 JEHCTBUS, MCHOJb3ys 3aKOHbI U
(opMyibl, CBs3bIBarOLIME (PU3MUECKHE BEIMUYMHBL: Ha OCHOBE aHAIU3a
YCIIOBHSI 3a/ladyd 3alUChIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX [  peleHus 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoOXOoquMble A1 €€ pelleHHs, NPOBOAMTH pPAacu€Tbl M CpPaBHUBATH
HOJIyYEHHOE 3HauU€HUE (PU3NYECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEUIUTh MPU TOMOIIH
($u3NYECKUX METOMOB, MCIOJb3Yysl OMUCAHHE HCCIEeNOBAaHUS, BBIICIATDH
IPOBEPSAEMOE MPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpsIKa
IIPOBEJICHUS MCCIIE0BaHNUs, 1€J1aTh BbIBObL;

OPOBOAUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
duznyecKuX CBOWCTB TeN (KaMWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBIICHUS
BO3/yXa OT ero o0béma, Temreparypbl, CKOPOCTH IPOLIECCa OCTHIBAHUS U
HarpeBaHusi IpU M3IYYEHHH OT I[BETa M3JIydaroliei (IIOTIOoLaoLIeil)
IOBEPXHOCTH, CKOPOCTh UCHAPEHUsl BOJBI OT TEMIIEPATypbl KUJIKOCTH U
wiomanu €€ IOBEPXHOCTH, DJEKTpHU3alMUs Tel U B3aUMOJEHCTBUE
IIEKTPUYECKUX 3aps/iOB, B3aUMOJEHWCTBUE TOCTOSHHBIX MAarHUTOB,



BU3yaJIM3allisi MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MAarHUTHOTO TOJISI Ha NPOBOJAHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa,
CBOICTBA 3JIEKTPOJBUTATENsI IOCTOSHHOTO TOKa): (OpMyIUpOBATH
poBepsieMble MPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUs1, OMUCHIBATH XO/1 ONBITa U (POPMYIUPOBATH BHIBOIbI;
BBITIOJIHATh  MOpPSIMbIE  WM3MEPEHUsS  TEMIIeparypbl, OTHOCUTEJIbHOU
BJI&XHOCTH BO31yXa, CHJIBI TOKA, HAIPSIKEHUS C HCIOJIb30BaHUEM
aHAJIOrOBBIX NPUOOPOB U JATYMKOB (DU3MUECKUX BEIMYMUH, CPaBHUBATDH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOM (PM3HUYECKOU BETUUYHUHBI OT
JpPYro C  UCIHOJIb30BAaHUEM MpPSMBIX HM3MEpPEHUH  (3aBUCUMOCTh
COIPOTUBJIEHUS NPOBOJHHUKA OT €ro JUIMHBI, IUIOMAAX IONEPEYHOTO
CEUYEHUS U YAEIbHOTO CONMPOTUBIICHHS BEIIECTBA MPOBOJIHNUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANpPKEHUS Ha IPOBOJHUKE,
VCCIICOBAHUE IOCIEAOBATEIBHOIO M  MAPAJLIEIBHOIO  COEAUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIEIOBAaHHE, COOUPATh YCTAHOBKY U
BBHITIOJIHATh M3MEPEHUsI, CIACAysS NPEIIOKCHHOMY IUIaHy, (DPUKCHpOBaTh
pe3ynbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BHUJE TaOMUIl M TrpaduKoB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATaM UCCIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIC HW3MEPECHHs] (PU3NUECKHX BEIWYWH (yIeibHAs
TEIUIOEMKOCTh  BEILIECTBAa, COMPOTUBICHHE NPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh W3MEPEHHUs, COOUpaTh
DKCHEPUMEHTAIIbHYIO YCTAHOBKY, CIEAys MPEMJIOKEHHOW MHCTPYKLUHH, U
BBIYUCIISITh 3HAYEHUE BEJINYNHBIL;

coOroAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1a00paTOPHBIM
obopynoBaHuEM;

XapaKTepU30BaTh NPUHIMUIBI  JEHCTBUA U3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOMl Ha MX oOmnucaHus (B TOM YHUCIE:
CHUCTeMa OTOIUICHHS JOMOB, TMTPOMETp, MapoBasi TypOMHA, aMIEpMETD,
BOJIbTMETP, CUETUHUK DJIEKTPUUYECKOW IHEPTUM, BJIEKTPOOCBETUTEIIbHbBIC
pUOOPHI, HATPEBATEIBHBIC IEKTPONPUOOPHI (MPUMEPHI), ITCKTPUICCKUE
PEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOABUTATENb OCTOSHHOTO TOKA),
UCIIOJIb3Yysl 3HAHUS O CBOWMCTBAX (PU3MUECKUX SIBJIEHUW U HEOOXOIUMBbIE
duznyeckrue 3aKOHOMEPHOCTH;

pacIio3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA M HM3MEPUTEIIbHBIC
npuboOpel MO CXEeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TMTPOMETP, JBUTATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX



Heneil ¢ mocnea0BaTeNbHbBIM U MapalJIeIbHBIM COCTUHEHHEM 3JIEMEHTOB,
pasznunyasi ycJIoBHbIE 0003HAUCHUS FIIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HHGOPMALMIO O  MPUMEPax)
NPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B ITOBCEIHEBHOM
KU3HU I oOecrieueHusi 6€30IacHOCTU MPpU OOpalleHuu ¢ IprudopaMu H
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYIIECTBIISAITh TOWCK HWHPOpMAuu  (U3HUYECKOTO COJEp)KaHUs B
WHTepHeTe, Ha OCHOBE HWMEIOIIMXCS 3HAHUW HW TYTEM CpaBHEHUSA
JOTIOTHUTEIBHBIX ~ MCTOYHWUKOB  BBIICISTh  WMH(MOPMAILMIO, KOTOpas
ABIIAETCS IPOTUBOPEUUBON MM MOXKET OBITh HEAOCTOBEPHOI;
UCIIOJIb30BAaTh MPH BHITIOJHEHUN YU€OHBIX 3a/laHUN HAYYHO--TIONYJISPHYIO
auTepaTypy  (U3MYECKOro  coAepKaHWs, CIPaBOYHBIE MaTEepHAIIbI,
pecypcel cetu MHTEepHET, BiageTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3iaBaTh COOCTBEHHBIE NMUCHbMEHHBIE M KpaTKHWE YCTHBIE COOOIIEHMUS,
0000mIasi wH(OpMAIMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
CONEp)KaHWs, B TOM YHCIE MYyOJWYHO TIPEJACTABIATh PE3yJIbTaThl
MIPOEKTHON WJIM KCCIEeNOBATENBCKON JEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCIIONIb30BAaTh M3YYCHHBIM TOHATUWHBIA ammapar Kypca (U3HKH,
COTIPOBOXAATh BBICTYIIJICHHE MPE3EHTAIUEH;

IPU BBITIOJIHEHUW YYEOHBIX TPOEKTOB U HCCICIOBAHUN (PUINICCKUX
MIPOIIECCOB pacTpeeNaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MIOCTaBJICHHBIMU 33JJa4aMH, CJICIUThH 32 BBIMOJTHEHUEM IUTaHA JCHCTBUHA U
KOPpPEKTUPOBATh €ro, aJEeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIIBI, BRICTPAaNBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
IIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(QIUKTHI.

K xoHIy 00yueHus B 9 kJacce rpeMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

UCIIONB30BaTh IOHATHSA: CUCTEMa OTCYE€Ta, MATEpHAIbHAsA TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBHKEHHUS, Ae(opmarius
(ympyrasi, mjgacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSKECTH, aOCOIIOTHO TBEPIOE TEIO,
HEHTP TSKECTH TBEPAOTO Tesla, PABHOBECHE, MEXaHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HMH(pPa3ByK M yIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAAJIbHO30PKOCTD,
CHEKTPbI UCITYCKaHUsI U MOTJOLIEHus, anbda-, 0eTa- U raMMa-u3IydeHus,
W30TOIIbI, SIAEPHAs SHEPIETUKA,



paznuyaTh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BIKEHUE, CBOOOIHOE
najJicHue TeJ, PABHOMEPHOE JBIKCHHE TI0 OKPY)KHOCTHU, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JIBIKEHUE, KoJieOaTelbHOE ABMKEHHE (3aTyXarouiue u
BBIHYKJIEHHbIE KOJ€OaHUsI), pE30HAHC, BOJIHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, MPSIMOJIMHEWHOE PAaCIpPOCTPAHEHHE, OTPAKECHHE W MPEIOMIICHUE
CBETAa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOT0 CBETa B
CHEKTp M CIOKEHHE CIHEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHUsI) IO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JTEMOHCTPUPYIONTUX JTaHHOE (PU3HYECKOE SIBIICHHE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNH B
OKpy»KaromeMm Mupe (B TOM uucie (U3HUECKUE SBICHUS B MPUPOJIE:
NPWINBBI U OTJIUBBI, JBMKEHUE TU1aHeT COJIHEYHON CUCTEMBbI, PEaKTUBHOE
JBIDKEHUWE JKUBBIX OPTaHW3MOB, BOCHPUSTHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUEe, CEHUCMUYECKHe BOJHBI, I[yHAMH, 3X0, IIBETa T,
OTNITHYECKHUE SIBJICHUS B TMPUPOJE, OMOIOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(HUOIETOBOTO W PEHTTEHOBCKOIO HM3JIYYEHHH, €CTECTBEHHbIN
PaAMOAKTUBHBIN (DOH, KOCMHUYECKHUE Jy4d, PAAUOAKTUBHOE H3ITyYEHUE
IPUPOAHBIX MHHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3Iy4YeHUNH Ha
OpraHu3M YeJOBEKa), MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBJICHUU

ONKCHIBaTh U3YUYECHHBIE CBOMCTBA TeN U (U3UYECKUE SBJICHUS, UCIIONb3YS
dbu3ndecKkue BENIWYUHBI (CpPEeIHSIsI U MTHOBEHHAs CKOPOCTh Teia MpHU
HEPAaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TEPEMENICHHe, MyTh, YTIOBas
CKOpOCTb, CHJIa TPEHHUS, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TMaJIeHUs, BEC Tela, HUMIIYJbC Tejla, HMMIYJIbC CHIIbI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIBbHAS DSHEPTHs Tena,
MOHSITOTO HAJl TMOBEPXHOCTHIO 3€MJIM, MOTEHITMATBHAS DHEPTUS CXKATOU
NPYXKWHBI, KHHETHYECKash SHEPrus, IOJIHAs MEXaHWYeCKas DSHEprus,
NEePHOJI U YacToTa KoJieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTeNIb MPEIIOMIICHUS CPEbl), IPU OMUCAHUU
MPaBUJIILHO TPAKTOBaTh (M3MYECKUN CMBICT WCIOJIb3YEMbIX BEIIMYHH,
0003HaUCHUS W CAWHUIIBI (U3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOIIME JIAHHYIO (PU3MUYECKYIO BETUYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH rPaPUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH;
XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHUs DHEPTHUH, 3aKOH BCEMUPHOTO TATOTEHUS,



NPUHIUI  CYNEPHO3UIUN CHJI, NPUHIUI OTHOCUTENbHOCTH [ ammies,
3akOHbl HBIOTOHA, 3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKCHUS U
IPETOMJICHUS CBETA, 3aKOHBI COXPAHEHH 3apsAA0BOI0 U MAacCCOBOTO YHUCEI
IpU SACPHBIX PEAKIHSIX, MPU ITOM JaBaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA W 3aIllMChIBATh €r0 MaTEMaTHIECKOE BBIPAKECHHE,

OOBACHATH (DU3UYECKHE IMPOIECCHl M CBOMCTBA TN, B TOM YHCIE H B
KOHTEKCTE CUTYallMii MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBISTH
NPUYUHHO--CJICICTBEHHBIC  CBSI3M, CTPOUTh OOBSICHeHHEe U3 2-3
JIOTUYECKHX IIaroB ¢ OMOPOW Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UUYCCKUX
SIBIICHUH, PU3NIECKIX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3amadd  (OmMparoluecs Ha cucteMy u3 23
YPaBHEHMIA), HCIIONIB3YsI 3aKOHBI M (DOPMYIIBI, CBS3BIBAIONINE (DU3NICCKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBUS 3aJadd 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BHIOUPAThH
3aKOHBI ¥ (POPMYIIBI, HEOOXOAUMBIC IJIsl PEIICHHUs, IIPOBOAUTH PACYETHI U
OLICHUBATh PEATMCTHYHOCTh TIOJYYEHHOTO 3HAYCHHS (DU3HUYECKOU
BCJIMYMHBI,

pacrmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU TOMOIIH
(GU3HYECKUX METO/OB, WCIIOJIB3Yysl OMUCAHHWE HCCICIOBAHUS, BBIICIATH
NPOBEPSEMOE  TIPEAINOJIOKEHUE, OIEHUBATh TMPABWIBHOCTD IOPSIKA
NPOBEICHUSI  HCCIENOBaHMS, JeNaTh BBIBOJBI, HHTEPIPETHPOBATH
PE3yNIbTaThl HAOIOACHUHN U OTIBITOB;

NPOBOAUTH OMBITHl 1O HAOMIOACHWIO (PU3UYECKUX SBICHUNA WIH
¢u3nyecKuX CBOWCTB Ten (M3ydeHHE BTOPOro 3aKkoHa HproTOHa, 3akoHa
COXpaHEHHsI SHEPIHH, 3aBUCUMOCThH IEpPHOAa KOJeOaHWil MpPYKUHHOTO
MasiTHHKa OT MAacChl TPy3a M KECTKOCTH MPYKUHBI M HE3aBUCHMOCTH OT
aAMIUTATYIBI MaJIBIX KOJICOaHWH, MPSMOIMHEHHOE paclipOCTPAHEHHE CBETA,
pasnokeHue OeNoro cBera B CIIEKTP, M3yYEHHE CBONCTB M300pa)KEHUS B
IJIOCKOM 3€pKajie M CBOWCTB HM300pakKeHHUsl TpeaMera B coOuparomieit
JWH3e, HAOIIOJCHHE CIUIONIHBIX W JIMHEHYATBIX CIIEKTPOB H3ITyUSHHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY U3 HM30BITOUHOrO Habopa
o0Opy/lOBaHUs, OINUCHIBATH XOJ ONbITAa ¥  €ro  pe3yibTarThl,
(dbopMyIUpOBaTh BHIBOJIHI;

IPOBOJUTH NPU HEOOXOAMMOCTH CEPHUI0 MPSIMBIX H3MEPEHHH, ONpeaersis
CpenHee 3Ha4YeHHE U3MEepsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparomield JIMH3bI), OOOCHOBBIBATH BHIOOp cHoco0a U3MEpeHUs
(M3MEpUTENHHOTO TTPUOOpPA);

NPOBOANTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIHYHMH C
UCTIOJIb30BAHUEM TPSMBIX H3MEPEHHH (3aBUCUMOCTH IyTH OT BPEMEHU



IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, NEpUoAa
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKAa OT AJUHBI HUTH, 3aBUCHUMOCTH
yria OTpakK€HUs CBETa OT yrjia MaJeHus W yria MpejoMJIeHHs OT yria
najieHus1): IUIAHUPOBAaTh MCCIEIOBAaHUE, CaMOCTOSITENBHO COOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl MOJTYYEHHON  3aBUCHMOCTH
bu3NYecKuX BETWYMH B BUJEC TaONWIl U TpaduKOB, IeJIaTh BBIBOIBI IO
pe3yabTaTam HCCIeI0BaHNUS;

IPOBOJUTH KOCBEHHbIE H3MEPEHHUS (U3MUYECKUX BEIUYUH (CpEeAHss
CKOPOCTb M YCKOpPEHHE Tejla TpU PaBHOYCKOPEHHOM JBUKEHUH,
YCKOpPEHHE CBOOOJHOIO MaJeHUs], KECTKOCTh MPYKUHbI, KOIPPUIUEHT
TPEHUSI CKOJBKEHMs, MEXaHHueckas paboTa M MOIIHOCTb, YacTOTa H
nepuoa KojeOaHWW MaTeMaTUYecKOro W TPYKMHHOTO MasiTHHKOB,
onTHYecKass cuja coOuparoumedl JHMH3bl, pPaguOaKTUBHBIA  (HOH):
IUIAaHUPOBATh M3MEPEHUs, COOMPATh SKCHEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAysI MPEII0KEHHON MHCTPYKIUH, BBIYUCIATD
3HAaYCHHE BEJIMYUHBI U aHAJIM3UPOBATH MOJTYUYECHHBIE PE3yNIbTaThl C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

co0Jro/1aTh MpaBuUiia TEXHUKHU 0€30MaCHOCTH MPpHU padboTe ¢ 1a60paTOPHBIM
000pyI0BaHUEM;

pa3nuyuaTh OCHOBHBIC TPU3HAKKM M3YYEHHBIX (QPU3NYECKUX MOJIEIeH:
MaTepuajbHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM HCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MoOJelb aToma, HYKIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh NPUHIMUIBI  JEHCTBUA U3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HX ONUCaHud (B TOM YHUCIE:
COUIOMETp, NaTYMKH TMOJIOKEHUS, PACCTOSHUS M YCKOpPEHUs, pakeTa,
9XOJIOT, OYKH, TMepuckomn, (Qoroanmnapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, JO3UMETp, Kamepa BunbcoHa), HCHOJB3Yysd 3HAHUS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXxonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH H3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTHMYECKUX IMPOILECCOB
IpU pElIeHUH Y4eOHO--MPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMBI st
MOCTPOCHUS N300paXKEHMI B IIIOCKOM 3€pKajie U COOMpAIOLIEH TNH3E;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpPUMEPax)
MPaKTUYECKOTO MCMOJIb30BAHUS (DU3MYECKUX 3HAHUM B TOBCEIHEBHOMN
KU3HU Il oOecreueHusi 6€30IacHOCTU MpU OOpallieHuud ¢ IprudopaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;



OCYIIECTBIISAITh TMOMCK HHPopManuu (U3MYECKOTO COJEpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYS TOMCKOBBIN 3alpoc, HAXOAUTh
NyTU OMpPEENIeHUs] JOCTOBEPHOCTH MOJIYYSHHON MH(POpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUU U JOTIOJIHUTENbHBIX NCTOYHUKOB;

UCIOJIb30BATh MPU BHIMOJHEHUN YYEOHBIX 3aJaHUil HayYHO--TIOMYJISIPHYIO
auTepaTypy  (pU3MYECKOro CoAepXKaHHs, CIPaBOYHbIE MaTEepHAIIbI,
pecypcbl cet IHTEpHeT, BliageTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIICHUS HAa OCHOBE
uH(pOpMaIMU W3 HECKOJbKMX MCTOYHUKOB (PU3MUECKOrO COJIepKaHus,
myOIMYHO NMPEICTABIATh PE3yIbTaThl IPOEKTHOMN MM MCCIEA0BATEIbCKOM
NEATEIbHOCTH, TMpPHU 3TOM TIPaMOTHO  HCIIOJIb30BAaThb  HM3yYECHHbBIN
NOHATUUHBIN anmapar u3ydyaeMoro pasiaena (U3UKA U CONPOBOXKIAThH
BBICTYIUIGHUE Mpe3eHTaluell ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
No 11/ HaumeHoBaHue pa3iesioB U TeM Koanvecrso yacos daekTpoHHbIe (UU(pPOBHIE)
) NMPorpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCypChl
Pa3nes 1. ®usnka u e€ posib B NO3HAHUHM OKPY/KAIOIIEro MHUpa
but6mmoreka [IOK
1.1 ®dusnka - HayKa 0O ofe 2
HBHKA - Hayka O PHPOX https://m.edsoo.ru/7f416194
but6mmoreka [IOK
1.2 ) 2
HBIHCCKHC BETIIHIbL https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHEINH METO/I IIO3HAHUS 2 bubmorera [IOK
) v A https://m.edsoo.ru/7f416194
Htoro no paszneny 6
Pa3znen 2. [lepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCcTBa
bubmunoreka LIOK
2.1 C 1
TPOCHHE BeIeCTa https://m.edsoo.ru/7f416194
29 JBH>KEHUE U B3aMMOJICICTBUE YaCTHI] ) bu6nuoreka [JOK
' BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPCTaTHRIC COCTOANMA BetlecTna https://m.edsoo.ru/71416194
Hroro no pazneny 5
Paznen 3. /IBu:keHne u B3auMo/ieiicTBHe TeJ
but6mmoreka [IOK
3.1 M 3
CXAHITICCROC JBIDKCHHC https://m.edsoo.ru/7f416194
3.2 Huepuus, Mmacca, II0THOCTh 4 bubmmorexa [IOK

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




bubmunoreka LIOK

33 Cuna. Bugst cun 14 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 Hasnenue. [lepenaya naBneHus: TBEpAbIMU 3 bubmuoreka [{OK
’ TeJIaMH, )KUJKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.2
JlaBenne KuAKOCTH > https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.3 Ammoceproe rasrenme 6 https://m.edsoo.ru/7f416194
44 JelicTBHE )KUKOCTHU U ra3a Ha 7 bubmmoreka [JOK
’ HOrPYXEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pazgen S. PaboTa 1 MOIIHOCTB. JHeEpPIUs
bubmunoreka LIOK
.1 P
> a00Ta M MOTIIHOCT® 3 https://m.edsoo.ru/7f416194
bub6munoreka LIOK
32 Hpocreie Mexanm3mb! > https://m.edsoo.ru/7f416194
bu6munoreka LIOK
>3 Mexannueckas SHeprus 4 https://m.edsoo.ru/7f416194
Hroro o pazaeny 12
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




8 KVIACC

Ne ni/n

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

KoanuyecTBO 4acos

Bcero

JJeKTpoHHbIE (HU(POBHIE)
o0pa3oBaTe/bHbIE pecypchl

Pa3zpen 1. TensioBble iBJIeHUSA

1.1 CTpoeHue U CBOMCTBA BEIIIECTBA 7 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
1.2 TemoBbIe MpoLIECCHI 21 bub6mmoreka LIOK https:/m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiiekTpuyeckne ¥ MArHUTHBIE SIBJICHUS
C) .3
2.1 fIeKTprHecKue Sapfl,ﬂbl APDKCHHbIC 7 bu6mmoteka LIOK https://m.edsoo.ru/7f4181ce
TeJla U UX B3aUMOJCHCTBUE
2.2 [loCTOSIHHBIN 2IEKTPUUECKUN TOK 20 bubmmoreka LIOK https:/m.edsoo.ru/7f4181ce
2.3 MarsurtHbIe SBICHHS bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
24 DNEeKTpOMarHuTHAs MHIYKIHS bubmmoreka LIOK https:/m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KVIACC

Ne ni/n

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

KoanuyecTBO 4acos

Bcero

JJeKTpoHHbIE (HU(POBHIE)
o0pa3oBaTe/bHbIE pecypchl

Pa3zgen 1. Mexannueckue siBJICHUS

Mexannyeckoe IBUKEHHE U CIIOCOOBI

1.1 10 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
€ro ONnucaHus
1.2 BzaumoneiicTBue Ten 20 bu6nuoteka LIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHEHHUS 10 bubmuoteka [{OK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3zgen 2. Mexannueckue Ko0Je0aHUs ¥ BOJHBI
2.1 MexaHudeckue KojaeOaHus bu6muoteka LIOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4eckue BOJIHBI. 3BYK bubnmuoreka [{OK https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 15
Pa3zgen 3. DiieKTpPOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI
DnekTpoma o€ IoJje
3.1 FICKTPOMATHHTHOE HOJC 1 6 Bbu6nuoteka LIOK https://m.edsoo.ru/7f41a4a6
ANIEKTPOMArHUTHBIE BOJTHBI
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe AIBJIEHUS
4.1 3aKOHBI PaCIpPOCTPAaHEHHUS CBETA bubmuoreka [{OK https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI bub6mmoreka LIOK https:/m.edsoo.ru/7f41a4a6
4.3 PaznoxeHnue 6enoro cBeTa B CIIEKTP bubmuoreka I{OK https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 15

Pa3zgen 5. KBanToBbIe IBJICHUSA




41
5.1 CTYCKARHE 1 NOTIIOMERHE CBeTa 4 bu6muoteka LIOK https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 CtpoeHue aTOMHOTO sipa bu6mmoreka LIOK https:/m.edsoo.ru/7f41a4a6
5.3 SnepHblie peakuuu bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 17
Paszgea 6. [loBTOpUTEILHO-0000 1AM MOYJIb
IT 000
6.1 OBTOPEHHE 1 ODODIICHHE COACPHAHHA 9 Bbu6nuoteka LIOK https://m.edsoo.ru/7f41a4a6
Kypca pusuku 3a 7-9 xinacc
Hroro no pazneny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102




IHHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne i/ Tema ypoka flara ungposere
Bcero U3y4eHus o0pa3oBaTe/ibHbIE
pecypcsl
| ®du3uka — Hayka o npupoje. SABieHus 1
PUPOIBI
2 ®usnyecKkue BICHUs 1
3 du3nuecKue BEINYMHBI U UX U3MEpPEHUE 1
Ypok-uccnenopanue "M3mepenue
4 TeMIepaTypbl IIPU MOMOITU KUJKOCTHOTO 1
TEpPMOMETPA U TaTUYUKA TeMrepaTypbl"”
Meroasl HaydyHOrO o3HaHus. Onucanue
5 (bU3UYECKUX SBJICHUHN C TTOMOIIBIO 1 buGnnorexa [IOK
N https://m.edsoo.ru/ff09f72a
Mojienei
Ypok-uccnenosanue "[IpoBepka runoTess:
6 JATbHOCTH MOJETA IIapUKa, MMYIIEHHOTO 1
TOPU30HTAILHO, TEM OO0JIbIIIE, YeM OOJIbIIe
BbICOTA ITycKa"
Crpoenue BemiectBa. ONbITHI,
7 JIOKA3bIBAOLIME TUCKPETHOE CTPOCHUE 1 Bubmmorexa [IOK
https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBU>KeHUE YacTHll BEIIECTBA 1 bubmmorexa IOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenoanue «OMbITHI 110 1

HaOJII0ICHUIO TETIJIOBOTO PaCIIUPEHUS




ra3oB»

10 ArperaTHbl€ COCTOSIHUS BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUN
1 BozbI. O000IIIEHNE TI0 pa3aeny bubmunoreka LIOK
«ITepBoHauanbHBIE CBEACHUS O CTPOCHUH https://m.edsoo.ru/ff0a0378
BEIIIECTBAY
12 Mexanunueckoe ABuxkeHue. PaBHoMepHoe u bubmmoreka [JOK
HEPABHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05¢c6
bubmuoreka [IOK
13 Cxopoctb. EquHuIe: ckopocTu hitps-//m.c dsofru 020796
14 Pacuer nmyTy 1 BpeMEHU ABUKCHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
bubmuoreka [IOK
15 Nuepuusi. Macca — Mepa HHEPTHOCTH Tel hitps:/m.c dsofru IE0a0e10
16 IInotHOCTH BemecTBa. PacueT Maccel u bu6munoreka LIOK
0o0beMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHas'1' pabota «Omnpenenenue
TUTOTHOCTHU TBEPIOTO TETIa
13 Pemenne 3agau o teme "I1mOTHOCTD bubnuoteka [JOK
BemecTBa" https://m.edsoo.ru/ff0al23c¢c
Cuna xak XapakTepuCcTHKa
19 B3aumMojieiicTBus Ten. Cuna ynpyrocTu.
3akoH ['yka
JlaboparopHas pabota «3yueHue
20 3aBUCUMOCTH pacTsLKeHH (aedopMariim)
MPYKUHBI OT MPHIIOKEHHOHN CHITBD)
21 SIBnenue Tarorenus. Cuma TSHKECTH
22 CBA3b MEXY CUJION TSXKECTH U MacCou bu6mmoreka [IOK




Tena. Bec Tena. Penrenue 3amad mo reme
"Cunna Tsoxkectu"”

https://m.edsoo.ru/ff0al778

” Cuiia TSKeCTH Ha JpYTruX IJIaHeTax. bu6nuoreka [IOK
du3nyecKue XapaKTePUCTUKU IIAHET https://m.edsoo.ru/ff0a1502

but6mmoreka [IOK

24 Msmepettie ciut. JiamomeTp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK

25 Bec tena. Hepecomocts https://m.edsoo.ru/ff0al778

%6 CrnoxeHue AByX CHUJI, HAIPABJIECHHBIX 110 bu6nuoreka [IOK
OJIHOU IIpsIMOM. PaBHOZEHMCTBYIOIAs CUIT https://m.edsoo.ru/ff0ala70

7 Pemenue 3agad mo reme
"PaBHOnelicTByIOIIAsA CHT"

73 Cuuna Tpenus u e€ Bupl. TpeHue B bubmmoreka [JOK
IIPUPOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «3yuenune

79 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT bu6nuoreka [IOK
CUIIBbI IABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIIPUKACAIOLIUXCS TOBEPXHOCTEN»

30 Pewenue 3anau Ha onpeneneHue
PaBHOJEHCTBYIOLIEH CUITBI
Pemenne 3amag mo Temam: «Bec Temay,

31 «I"padnueckoe n300pakeHUE CHID, bubmorexa [IOK

5 https://m.edsoo.ru/ff0alde0
«Cuiibly, «PaBHOIEUCTBYIONIAS CUIT»
KonTtponsHas pabota no Temam:
«Mexannueckoe JBUKEeHUE», «Macca,

32 IJIOTHOCTBY, «Bec tenay, «['padudeckoe
nu3zo0paxenue cuim, «CHIIb»

33 JHasnenue. CriocoObl yMEHbBIIICHUS U bubmuoreka [IOK




YBCIUMUYCHUA NABJICHUS

https://m.edsoo.ru/ff0a20a6

34 JlaBieHwue raza. 3aBUCUMOCTD JIaBICHUS bubnuoteka [JOK
rasa oT 00b&ma, TemMreparypsl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBieHust TBEPIBIMU TEJIAMH, bubmunoreka LIOK
JKUIKOCTSIMHA U razaMu. 3akoH Ilackana https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B ®UIKOCTHU U T'a3e, BRI3BAHHOE bubmmoreka [JOK
JICICTBUEM CHUJIbI TSXKECTU https://m.edsoo.ru/ff0a2718
37 Pemienne 3agad o reme «JlapieHue B bubmuoteka [JOK
SKUIKOCTH U Tra3e. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bu6nuoreka [JOK
38 Coobmaronmecs cocyms! https://m.edsogm/fan297O
39 I'unpaBnuueckuii mpecc bubmmorexa LHOK
https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [TopuiHeBOit KUIKOCTHBIN
Hacoc
A1 ATMocdepa 3emMiu U IPUUYHUHBI €€ bubmmoreka [JOK
CYIIIECTBOBAHMUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznmyxa. AtmochepHoe naBieHue ng;;ﬁf;;fg};oﬁ bsa
13 N3mepenune atMochepHOTO JaBICHHUS. bubmmoreka [JOK
Omnbit Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHUS OT bu6nuoreka [IOK
BBICOTHI HaJ| YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. ArmochepHoe bubmmoreka [JOK
JIABJICHHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo Teme " AtmochepHoe
nasieHue"
47 JleficTBuE KUAKOCTH U raza Ha bu6mmoreka [IOK




NOTPYXEHHOE B HUX Te€JN0. ApXuMenoBa

https://m.edsoo.ru/ff0a3276

cuia
JlaGopaTopHas padora «OnpeaeieHue
48 BHTaJII)KHBI;IomepITI CHUTBI, z[eFII)CTBylomeﬁ Ha bubmmorexa IOK
https://m.edsoo.ru/ff0a33fc
TEJI0, MOTPY>KEHHOE B >KUJIKOCTbH)
JlaGopaTopHas paboTa 1o Teme
49 «Hccnenosanue 3aBUCHMOCTH Beca Tejia B but6mmoreka [IOK
BOJIC OT 00bEMA MOTPYKEHHOH B KUAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJay
but6mmoreka [IOK
30 Hnaase ren https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas padora "KoHcTpynpoBaHue
51 apeoMeTpa UM KOHCTPYUPOBAHUE JOJKH U
omnpeneneHue e€ rpy3onoabEMHocTu"
Pemenue 3agay nmo remam: «IlmaBanue
52 cynoB. Bo3nyxonnaBanuey, «/laBinenue bubnnorexa LIOK
. https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»
KonTponpHas padora no Teme «JlaBienue
>3 TBEPJBIX TEN, )KUJIKOCTEH U Ta30B»
bubmunoreka LIOK
>4 Mexanuseckas padora https://m.edsoo.ru/ff0a3f82
bubmunoreka LIOK
33 MonmgocTs. EARHUIE MOMHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoranue "Pacuér MOIIHOCTH,
pa3BUBaEMOM MPHU MOBEME MO JIeCTHUIE"
IIpoctsie Mexanusmel. Peryar. PaBHoBeCcue
37 CHUJI Ha pbluare
58 Prruaru B TexHUKE, OBITY U IPUPO/IC. bubnuoteka [JOK




JlaboparopHas pabota «MccrnenoBanme
YCJIOBHUi1 PaBHOBECHS phIUara

https://m.edsoo.ru/ff0a478e

Pemenue 3amau mo teme «Y CIIOBUSA

but6mmoreka [IOK

> paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
Koaddumment nosesnoro neicTpust

60 MexaHu3ma. Jlaboparopnas pabora
«3mepenue KII/] HakIOHHOHN TIIOCKOCTH

61 Pemenue 3agau mo reme "Pabora, bubmunoreka LIOK
MoimHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48

62 Mexanunueckast sueprusi. Kunernueckasi u bu6nuoreka [JOK
MOTEHUHAIBHAS SHEPTHUsl https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUU bubnmorera LOK

https://m.edsoo.ru/ff0a4360

YPpOK-3KCIIEpUMEHT 110 TEME
"JKCEpUMEHTAILHOE OIpEIEICHHE

64 W3MEHEHUSI KHHETUYECKON U
NOTEHIIUATBLHOW SHEPTUH MPU CKaThIBAHUHU
TeJa M0 HAKJIOHHOU MIOCKOCTH"

6 KoHnTtponbnas pabora mo teme «Pabora u

> MOIIIHOCTb. DHEPT U

66 PesepBHslit ypok. Pabota ¢ Tekctamu 1o bubmmoreka [JOK
TeMe "MexaHnueckoe IBIkeHue" https://m.edsoo.ru/ff0a4eec6
PesepBHsIit ypok. Paborta ¢ TekcTamu mo

67 teMe "JlaBneHue TBEPABIX Tell, KUIAKOCTEH bubnnorexa LIOK

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

Y Ta30B

68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o

teme "Pabota. MomuocTs. DHeprus"
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8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Ne i/ Tema ypoka Aata unpposrIe
Bcero HU3yYCHUS o0pa3oBaTte/ibHbIE
pecypchl
OCHOBHBIE MOJIO)KEHHS MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mogaenu TBEpIOro, )KUAKOTO U 1 bubanorexa [JOK
ra3000pa3HOro COCTOSHUH BEIIeCTBa https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBONCTB TBEPOTO, JKUIKOTO
4 1 Ta3000pa3HOr0 COCTOSIHUM BellecTBa Ha |
OCHOBE IOJIO’KEHUIM MOJIEKYJISIPHO-
KMHETUYECKON TEOpUU
5 Kpucranmmueckue u amopdHsbie Tena 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5800
6 CmauyuBaHue U KaWJUIIPHOCTb. 1 bubanorexa [HOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TermioBoe pacuIMpeHne U CxaTue 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0a5a26
2 Temneparypa. CBs3b TEMIIEpaTypPhI CO |
CKOPOCTBIO TEIJIOBOTO JIBUKEHHS YaCTHI]
9 Buytpennss sneprus. CriocoOsl ) bubmmoreka [IOK
W3MEHEHUS BHYTPEHHEN DHEPIUU https://m.edsoo.ru/ff0a5c60
10 Buael rerionepenaun 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0a6412




VYpoxk-koHpepenuus "[Ipakruyeckoe
UCIOJIb30BAHUE TEIIOBBIX CBOMCTB

Bbu6nmuoreka [JOK

11
BENIECTB U MAaTEPHUAIIOB B MENAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "
12 KomnuecTBo TeImIOTHL. Y nenbHAs Bbubnmuoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIJIOBOTO OajlaHca. bubanorexa [HOK
TennooOMeH H TEII0OBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnast paborta "HccienoBanue
14 SIBJIGHUS TETUI000MEHA MPU CMEIINBAHUN buommorexa HOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U Topsiuelt BOJbI
Pacyer konudecTBa TEIIOTHI,
15 HEOOXOMMOTO JJII HarpeBaHUs Teja 1
BBIJIETIIEMOTO UM MIPH OXJIAXKIEHUN
16 Jlaboparopuas pabota "Onpenencaue bubanorexa [HOK
yAEJIbHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUMBA. Y IebHas TemIoTa bubanorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBiienue u oTBEpACBaHUE
18 KPUCTAJUIMYECKUX TeJl. Y IeJIbHAs TEeIUIOTa bubmmorexa HOK
P ghde https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlaGopatopHnas pabota "Onpexnenenue bubmmoreka [IOK
yAEJIbHOU TEIJIOTHI MIJIaBICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3oBanue U KOHICHCAITHS. bubanorexa [HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kuneunwne. Y aenpHas Temiora
Bbu6nmmoreka [JOK
21 mapooOpa3oBaHus U KOHJICHCAIIUH.

3aBUCUMOCTh TeMIIepaTypbl KUTIEHUSI OT

https://m.edsoo.ru/ff0a786¢




aTMoc(hepHOro JaBICHUS

22

BnaxuocTs Bo3ayxa. JlabopaTopHas
pabota "OnpenencHre OTHOCUTETBHON
BJIQKHOCTH BO3yxa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenwue 3amay Ha onpeeiieHne
BJIQXKHOCTH BO3JIyXa

24

[TpuHIUIIBI paOOTHI TETIOBBIX ABUTATENCH.
[TapoBast TypOuHa. JIBurarens
BHYTPEHHETO CTOPAHHUS

25

KIIJI reroBoro asurarens. TenaoBsie
JIBUTATEIIM U 3aIUTA OKPYKAKOIIEH CPEABI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHS U MIPEBPALICHUS
SHEPTUH B TEIIOBBIX MPOIIECcCax

27

[ToaroroBka Kk KOHTPOJIBHOMU paboTe 1Mo
TeMe "TemmoBbie sBieHus. MI3Menenue
arperaTHbIX COCTOSIHMI BeniecTna"

Bbu6nmmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonrtponsHas pabora o Teme "TemioBsie
aBJIeHUs. 1I3MeHenue arperaTHbIx
COCTOSIHMI BelecTBa"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPsI0B

30

Ypoxk-uccienoBanue "IaeKTpusaius Tein
WHAYKIMEH U IPU CONPUKOCHOBEHHUU"

31

B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0a87¢e4

32

DnekTpuyeckoe noje. HanpsokeHHOCTh
aneKkTpudeckoro nois. [Ipuaimn
CYTEPIIO3UIINH JIEKTPUUECKHUX MOIeH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a




Hocurenu OJICKTPUYCCKUX 3apsAd0B.

33 .
DneMeHTapHbI 3apsia. CTpoeHue atoMa
34 IIpoBOAHMKY M TUAIEKTPUKH. 3aKOH bubnuoreka [IOK
COXPAaHEHUS DIIEKTPUYECKOrO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3a1au Ha npMEHEHUE CBOMCTB bubmmoreka [JOK
BIIEKTPUYECKUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUH TOK, YCIIOBUS €TI0
36 cyliecTBoBaHus. McTouHnkmn bubmmorexa HOK
ym ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JlefcTBUS SIEKTPUUYECKOTO TOKA bubmmorexa [JOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 ANIEKTPUYECKOTO OISl HA TIPOBOJAHUKH U
TUBJIEKTPUKU"
39 DNEeKTpUYECKUM TOK B MEeTaJLJIax, bubanorexa [HOK
JKMIIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DrnexTpuuecKkas 1enb U €€ COCTaBHbIE
qJacTu
A1 Cuna toka. JlabopaTopHas pabora bubmmoreka [JOK
"HU3MepeHue u peryaupoBaHue CUiIbl Toka" https://m.edsoo.ru/ff0a8bd6
DneKkTpuyeckoe HanpspkeHue. BonbTmerp.
42 Jlaboparopnas pabota "N3mepenue u bubmmorexa [TOK
paTop P F https://m.edsoo.ru/ff0a9e14
pETyIUPOBaHHUE HATIPSKCHUS
13 ConpoTuBiieHUE TPOBOJHUKA. Y ACITBHOE bubanorexa [HOK
COIPOTHUBIICHUE BEMIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTh
Bbu6mmoreka [JOK
44 AJIEKTPUYECKOTO CONPOTUBIICHUS

MIPOBOJIHUKA OT €T0 JIJTMHBI, TIJIOIIA N

https://m.edsoo.ru/ff0aa738




MIONEPEYHOr0 CEUYEHNUs U MaTepuana”

3aBHCHUMOCTH CHIIBI TOKA OT HAIps>KCHUA.

bu6mmoreka [IOK

45
3akon OMa AJ1s yyacTKa Lenu https://m.edsoo.ru/ff0aa44a
Jlabopartopnast paborta "HccienoBanue
46 3aBUCUMOCTH CUJIbI TOKA, UIYIIETO Yepe3 bubmuorexa [JOK
pE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsbKeHus Ha pe3ucrope”
47 [TocnenoBarenbHOE M APATIICIHHOE
COCIMHEHHMS TIPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka mpaBuia
43 CJIOYKEHUS HAMPSHKEHUN MpU bubmmoreka [JOK
IOCJIEAOBATEIbHOM COEAUHEHNUU ABYX https://m.edsoo.ru/ff0aaas58
pe3uctopon”
Jlaboparopnas padota "IIpoBepka mpasuiia
49 TS CI:IHBI I")FOKaI;[ U na aJIJP;eJIBEIOM ’ bubmorexa HOK
. P P | https://m.edsoo.ru/ff0aadle
COCIMHEHUH PE3UCTOPOB
Pemenue 3amau Ha mpuMEHEHNE 3aKOHA
50 OmMa 11 pa3InyHOro COeIUHEHUA bubmorexa LOK
P https://m.edsoo.ru/ff0aaf8a
MIPOBOHUKOB
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. Bbubnmuoreka [JOK
3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnas pabota "Onpenencuue
52 a601il u Izqouufocm 3J1eKTquec1<0ro bubmmorexa [IOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTpUUECKUE [N U TOTPEOUTENN
53 AICKTPUYECKOM 3HEepruu B ObITy. KopoTkoe bubmorexa HOK
P p Y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [ToaroroBka K KOHTPOJILHOM paboTe MO bubmuorexa [JOK




TeMe "DIIEKTPUYECKHUE 3aps/Ibl.
3apspKEHHBIE Tela U UX B3aUMOJICUCTBUS.
[TocTOAHHBIN 2JIEKTPUUECKUN TOK"

https://m.edsoo.ru/ff0abd2c

KonrponbHas pabora o Teme
"DnexTpruueckue 3apsapl. 3apsKEHHbIE

Bbubnmuoreka [JOK

33 Tella U X B3auMoaencTBus. ITocToSHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUM TOK"

56 IlocTossHHBIC MAarHUTEI, UX
B3aHMOJICHCTBHE

57 Ypok-uccnenosanue "M3ydenue nonen bubmmoreka [JOK
IMOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0

53 MarnurtHoe 1mojie. MarauTHoe mosie 3eMin bu6nmuoreka [JOK
U €r0 3HaueHHUe JUId )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmnsIT OpcTena. MarauTHoe nose

59 ANEKTPUYECKOT0 Toka MarHuTHoe mnose bubmorexa [TOK

https://m.edsoo.ru/ff0ac1d2
KaTYUIKA C TOKOM
[IpuMeHeHne PJEKTPOMArHUTOB B TEXHHUKE.

60 Jlabopartopnast pabota "U3yuenue bubanorexa [JOK
JEUCTBUS MATHUTHOTO TOJIS1 HAa IPOBOJHUK https://m.edsoo.ru/ff0ac74a
¢ TokoMm"

DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.
Hcnonb3oBanue 31eKTpoABUTaTENEH B

61 TEXHUYECKHUX YCTPOMCTBAX U HA bubanorexa [HOK
tpancmnopte. JlabopaTropHas pabota https://m.edsoo.ru/ff0ac86¢
"KoHcTpyupoBaHue U H3y4eHrue padoThl
aieKTpoaBUrarens'

2 OnbiTel Papages. 3aKoH

AJIEKTPOMArHUTHON MHAYKIMH. [TpaBuiio




Jlenia

Onektporereparop. CrocoOsl MOTydeHUs

63 ANEKTPUYECKON SHEPTUU. DIIEKTPOCTaHLIUN 1
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH
[ToaroroBka K KOHTPOJILHOM paboTe MO
64 Teme "DJIEeKTPUYECKUE U MarHUTHBIE 1
SIBJICHUS "
KounTponbhas pabota no teme bubmmoreka [JOK
65 1
"DNeKTpUYEeCKNEe U MarHUTHBIE SIBJIICHUS" https://m.edsoo.ru/ff0acb14
PesepBHblil ypok. Pabota ¢ Tekctamu 1o bubnuoreka [IOK
66 " " l
Teme "TernnoBble IBJICHUS https://m.edsoo.ru/ff0accSe
67 PesepBubIii ypok. Pabora ¢ Tekctamu mo | bubanorexa [HOK
teme "[loCTOsTHHBIN 3eKTpUYEeCKUl TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblil ypok. Pabota ¢ Tekctamu 1o 1
TeMme "MarauTHele siBIeHUS"
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Ne i/ Tema ypoka fata unpposrIe
Bcero U3y4eHus o0pa3oBaTejbHbIE
pecypchbl
| Mexanuyeckoe IBrxeHre. MarepraibHas 1
TOUYKa
) Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXaHUYECKOT'O IBMKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE IPAMOIIMHEHOE IBUKEHUE 1 bubmmorexa HOK
https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE NpAMOIUHENHHOE
4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOPOCTb
5 [IpssmonHENHOE PAaBHOYCKOPEHHOE 1 bubanorexa [HOK
JIBHKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NPAMOJIMHEITHOTO
6 PaBHOYCKOPEHHOTO JBWXeHUs. [ padux 1
CKOPOCTH
JlaboparopHas pabota "OnpeneneHnue
7 yCKO[feHI/IE TGJ‘IE’:Il) npu paBHOI})ICKopeHHOM 1 bubmmorexa [JOK
. " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKJIOHHOM MJI0CKOCTH
8 CBobOonHoe manenue tei. OnbiTel [anmnes 1
PaBHOMepHOE ABHKEHHE TIO OKPYKHOCTH.
9 ITepuon I/II) JacToTa o6pa1ueHH51.p J}EI(HeﬁHa;{ 1 bubmorexa LOK
https://m.edsoo.ru/ff0ae176
U yTJI0Basi CKOPOCTH
10 [lenTpOCTpEMUTENBLHOE YCKOPEHHE 1




Bbu6nuoreka [JOK

11 ITepBbiii 3ak0H HptoTOHA. BEKTOp CHIThI hits://m.cdsoo.ru/f0ac6 ] 2
12 Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBHOelicTBYIOIIIAs cria https://m.edsoo.ru/ff0ae72a
13 Tpertuit 3akon Hetotona. Cynepno3uiiust bubanorexa [HOK
cun https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha TpUMEHEHUE 3aKOHOB bubanorexa [HOK
Hprotona https://m.edsoo.ru/ff0aeb6e
bubanorexa [HOK
15 Cra ynpyroctH. 3akon ['yka https://m.edsocI)_.Iru/foaecaZ
16 Pemenue 3agau no teme «Cuiia ynpyroctu
17 JlaGopatopHas pabota «OnpezneneHue bubnuoreka [IOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubanorexa [JOK
18 Cina Tperns https://m.edsocI)_.Iru/foaﬂ38
19 Pemenue 3anau no teme «Cuina TpeHus» bubmmorexa HOK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "OnpeneneHnue bubanorexa [HOK
Kod(UITMEHTA TPEHUS CKOIBKCHHUS" https://m.edsoo.ru/ff0af8be
)1 Pemenne 3agay 1mo teme "3aKoHBI bubmuorexa [JOK
Herorona. Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
Cuia TSKeCTH U 3aKOH BCEMUPHOTO
22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO bubmmorexa HOK
https://m.edsoo.ru/ff0af044
naJIcHus
VYpok-koHdpeperuus "/[Bmxenue ten
23 BOKPYT I'PAaBUTAL{UOHHOTO LICHTPA
(Conueunas cucrema). ['amaktuku"
24 Pemenne 3agau mo Teme "Cuia TSHKSCTH U Bbu6nuoreka [JOK




3aKOH BCEMUPHOTO TATOTeHUA"

https://m.edsoo.ru/ff0af5{8

[epBast kocMUYecKast CKOPOCTb.

bu6mmoreka [IOK

25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBECHE MaTepUaIbHOI TOUKH.
2% AbcomotHo TBEpAOE Teno. PaBHoBecue bubmmoreka [JOK
TBEPAOTO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHus
27 MowmenT cunsl. LlenTp TsxecTu
73 Pemenue 3agad mo reme "MOMEHT CHJIBIL. bubmuorexa [JOK
HenTp Tsxxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJILHOM paboTe MO
29 TeMe "MexaHn4ecKoe IBUKEHHE bubmmorexa [TOK
N "H ) https://m.edsoo.ru/ff0b0408
BsanMmonelicTBue Ten
KonTtponsHas pabora no Teme
30 "MexaHn4yeckoe ABUKEHUE bubmmorexa HOK
N a ) ’ https://m.edsoo.ru/ff0b06ec
BsanMmonelicTBue Ten
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
31 COXPAHEHUS UMITYJIbCA. YIIPYTroe U bubmmorexa [JOK
P Y . byt https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMoJeiCcTBIE
1 Pemenue 3agad no reme "3akoH bubmuorexa [JOK
COXpaHEHHUs uMIlyJbca' https://m.edsoo.ru/ff0b096¢c
13 VYpoxk-koHpepenuus "PeakTuBHOE
JIBU>KEHUE B IPUPOJIE U TEXHUKE"
Bbubnmuoreka [JOK
34 Mexanunueckas paboTa U MOIIIHOC
XAHHHCCkas paboTa i MOHOCTS https://m.edsoo.ru/ff0b0a84
35 PaGota cuitbl TSKECTH, CHITBI YIIPYTOCTH H bubmmoreka [JOK
CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
36 JlaboparopHas pabota «Onpenenenue




paboThI CUJIBI TPEHHS ITPU PABHOMEPHOM
JBYKCHHUH TeJa 110 TOPU30HTAIbHON
MIOBEPXHOCTU»

CBs13b sHepruu U padboTsl. [loTeHnnanbHas

37
SHEPTrUs
18 Kunernueckas sneprus. Teopema o bubmuorexa [JOK
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS YHEPTUHN B MEXAHHUKE
40 JlaGopartopHas pabota «/3yueHue 3akoHa bubnuoreka [IOK
COXPAHEHUS SHEPTUNY https://m.edsoo.ru/ffOb12fe
A1 KonebarenbHoe IBUYKEHHE U €T0 bubmuorexa [JOK
XaPAKTEPUCTHUKA https://m.edsoo.ru/ff0b1858
4 3aryxaromue Konebanus. BelHyKIeHHBIC bubmmoreka [JOK
KojeOaHus. PesoHnaHc https://m.edsoo.ru/ff0b20f0
43 MaremaTuueckuii U Ipy>KMHHbBIN MasiTHUKU
VYpok-uccienoBanue «3aBUCUMOCTb
44 nepuoia KojebaHui OT KECTKOCTH bubmmorexa [JOK
PHOA https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChI TPpy3a»
45 [IpeBpaienue 3HEPTUN MPU MEXAaHUIECKIX
KOJICOaHMIX
JlabopaTtopHas padbora «OnpeneneHue
46 qaCTopTLI Hpne ;0 a Kone6ainﬁ bubmorexa HOK
PHOA https://m.edsoo.ru/ff0blaec
NPYKHHHOTO MasiTHUKa»
JlabGopaTtopHas pabota «IIpoBepka
47 HGSaBII)/ICI/II\I/I)OCTI/IpHe noja Ifoneé)annﬁ rpysa bubmorexa HOK
pHOA py3a, https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MacChl TPy3a»
43 Mexanunyeckue BoHbl. CBOKCTBA bubmuorexa [JOK

MEXaHUYCCKUX BOJIH. HpO,Z[OJ'II)HI)IC n

https://m.edsoo.ru/ff0b21fe




MONCPCUYHBIC BOJIHBI

49

VYpok-koH(pepennus "MexaHn4deckue
BOJIHBI B TBEpAOM Teie. CelicMudeckue
BOJIHBI"

50

3Byk. PacnpocTpaHenue u oTpakeHue
3ByKa

51

Ypok-uccnenosanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3ByKa OT 4aCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHUYECKHI pe30HaHC

53

VYpoxk-koHpepennus "YapTpa3ByK u
nH(]ppa3ByK B IPUPOJIE U TEXHHUKE"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOILHOU paboTE MO
TeMe "3aKOoHbI cOXpaHeHUs. MexaHn4yeckue
KoJieOaHus ¥ BOJIHBI"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0b2510

55

KonTponpHas padora o Teme "3aKoHbI
coxpaHeHus. MexaHndeckue KoieOaHus u
BOJIHBI"

56

DJIEKTPOMArHuTHOE MOJIE.
3H€KTpOMaI‘HI/ITHBI€ BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH

58

VYpoxk-kondepenuus "[lkana
OJICKTPOMArHUTHBIX BOJIH. Hcnonp3oBanue
OJICKTPOMArHUTHBIX BOJIH JJIS1 COTOBOM
cBs3H"

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

59

VYpok-uccnenoBanue "M3yueHne CBOMCTB
OJICKTPOMAIrHUTHBIX BOJIH C ITIOMOIIBIO
MoOuIpHOTO Tenedona"

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




Pemenne 3amaq Ha OIMPCACIICHUC YaCTOThI U

60 .
JUTMHBI 3JIEKTPOMarHUTHOMN BOJIHBI
61 DNeKTpOMarHuTHasi Ipupoja CBeTa. bubanorexa [HOK
CxopocTtb cBeTa. BonHoBBIE CBOCTBA CBETa https://m.edsoo.ru/ff0b31d0
Uctounuku cBeta. [IpsiMonuueitHoe
62 acrpocTpadenue cBera. 3atMenusa CoiHia bubmorexa LOK
pactpoctp ) https://m.edso0.ru/ff0b3658
u JlyHsl
3aKOH OTpa)XXE€HHUs CBETA. 3epKaja.
63 Pemenue 3agay Ha npyUMEHEHUE 3aKOHA buGnnorexa LIOK
P https://m.edsoo.ru/ff0b38c4
OTpaXKeHUsI CBETa
64 [Ipenomiienne cBeta. 3aKOH NPEIOMIICHUS bu6mmoreka [IOK
CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonb3oBaHue MOIHOTO BHYTPEHHETO bubmorexa HOK
yIp https://m.edsoo.ru/ff0b3c5c
OTPa)KEHHUS B ONITUYECKUX CBETOBOAX
JlaGopaTtophas padota "HcciaenoBanue
66 3aBUCHUMOCTH YTJIa IPEJTOMIICHUSI CBETOBOTO
Jy4a OT yrJia maJicHus Ha rpaHuIle "BO3yX-
creksio""
Ypoxk-koHpepennus "Hcnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBS3b"
Bbubnmuoreka [JOK
68 JInnzel. OnTryeckas cuiia JUH3bI
https://m.edsoo.ru/ff0b3f2¢
69 [TocTpoenue n3o0pakeHU B TMH3AX bubmorexa HOK
p p https://m.edsoo.ru/ff0b444a
70 JlaboparopHas pabota "Onpenenenue bubmmoreka [JOK

(OKYCHOTO pacCTOSIHUS U ONTHYECKOI

https://m.edsoo.ru/ff0b4206




CWJIBI coOMparomeit JTuH3bI"

71 Ypoxk-koH(pepennus "OnTuyueckue bubnnorexa [HOK
JMH30BbIe TPUOOpH" https://m.edsoo.ru/ff0cOa7e
72 I'a3 kak onTuyeckas cucteMa. 3peHue bubmorexa HOK
https://m.edsoo.ru/ff0b4684
7 Ypoxk-koupepennus "JledekTsl 3peHus.
Kaxk coxpanutsb 3peHue"
Paznoxxenue 6emoro cBeTa B CIEKTP.
74 Omnertel HetoToHa. Cnoxxenune bubmmorexa HOK
https://m.edsoo.ru/ff0c0f4c
CHEKTpaJIbHBIX 1[BETOB. /lucnepcus ceta
JlaboparopHast pabota "OnBITHI 110
75 Pa3I0KEeHUI0 OEJIOr0 CBETa B CIIEKTP U bu6mmoreka [IOK
BOCHPHUATHIO LIBETA MPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJIIOJICHUH Yepe3 MBETOBbIC (PHIbTPHI"
VYpoxk-npaktukyMm "BoiaHoBBIE CBOWCTBA
76 CBeTa: AMcCIepcusi, MHTepdepeHuns u
mudpaxius"
77 OmnebiTel Pe3epdopna u mranerapHas bubanorexa HOK
MOJEeIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
79 Henyckanue v norioneHue CBeTa arOMOM. bubnuoreka [IOK
KBanTsl. JInHeliuaTbie CrIeKTpEI https://m.edsoo.ru/ff0c144c
20 VYpok-npaktukym "Habnronenre ciekTpoB bubmmoreka [JOK
ucIycKaHus" https://m.edsoo.ru/ff0c1550
81 PamnoakTUBHOCTE U €€ BUEI buGnnorexa LIOK
https://m.edsoo.ru/ff0c1672
%) Crpoenue atomHoro sapa. Hyknonnas bubmmoreka [JOK

MOJ€ENb

https://m.edsoo.ru/ff0c18ac




Bbu6nuoreka [JOK

83 PaanoaktuBHbIE TpeBpaieHus. M30Tomnbl hitps://m.cdsoo.ru/f0clal 4

84 Pemenue 3agau no teme: "PaguoakTuBHbBIE bubmuorexa [JOK
npeBpaiieHus"” https://m.edsoo.ru/ff0c1bda

85 [lepuoa nmonypacnana
VYpok-koHpepernus "PaanoakTUBHEIE

86 I/IiS'Iy‘IeHI/I}(Il) Bpnpnpoz[e, MEIUITUHE, bubmorexa LOK

" https://m.edsoo.ru/ff0c2126
TEXHHUKE

%7 SnepHble peakuy. 3aKOHbI COXPAHEHUS bubmmoreka [JOK
3apsAI0BOTO U MACCOBOTO YHCE https://m.edsoo.ru/ff0c1c58

28 DHeprusi CBSI31 aTOMHBIX sifiep. CBs3b bubanorexka [HOK
MACChI U JHEPTUH https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3agau no teme "SnepHeie
peakuun"

90 Peakiuu cuHTe3a u n1eneHus saep. Bbu6nuoreka [JOK
Nctounuku sHeprun CosiHIa U 3BE311 https://m.edsoo.ru/ff0c1e88
Ypoxk-koHdpepenuus "SnepHas sHepreTHKa.

91 JleficTBHS pagquOaKTUBHBIX U3JIyYEHUN HA
JKUBbIE OpraHU3MbI"

[ToaroToBKa K KOHTPOJILHOM paboTe MO

9 TeMe "DIEeKTPOMarHuTHOE IoJIe. bubanorexa [HOK
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBfieHus "

KoHnTtponbhast pabota 1mo Teme
93 "DNEeKTPOMarHuTHOE MOJIE.
DneKTpoMarHuTHele BoJHbI. KBaHTOBbIE
siBrieHus "
94 [ToBTOpenwue, 0600meHNe. JlabopaTopHbIe bubmuorexa [JOK




paboTsl 1o Kypcy "B3aumoneiicteue ten"

https://m.edsoo.ru/ff0c245a

[ToBTOpenue, 0600mIeHNE. Pemenue

95 aCUETHBIX M Ka4E€CTBEHHBIX 3a/a4 I10 TEME 1 bubmmorera [IOK

%') " A https://m.edsoo.ru/ff0c2572
TerutoBble pouecchl
[ToBTOpenue, 0600IeHNE. Permenune
bu6mmoreka [IOK
96 pacUETHBIX U KQYECTBEHHBIX 3a7a4 M0 TEME 1

. https://m.edsoo.ru/ff0c2a22
"KIIJI TermoBsIX aBurarenci'
[ToBTOpenue, 0600meHNE. Permenue

97 aCUYETHBIX U KaUueCTBEHHBIX 3a/1a4 110 TEME 1 bubmorexa LIOK
p A https://m.edsoo.ru/ff0c2b30
"KII/[ snexkTpoycTaHOBOK"

08 [ToBTOpenue, o606meHue. JlabopatopHbie 1 bubmmoreka [JOK
paboTsl 1o Kypcy "CBeToBbie sBIeHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600meHue. Pabora ¢

99 TEKCTaMH 110 TeMe "3aKOHLI COXPaHEHUS B 1 bubmmnorexa [IOK

" p https://m.edsoo.ru/ff0c2d6a
MEXAHUKE

100 [ToBTOpenue, 0600meHue. Pabora ¢ 1 Bbu6nmuoreka [JOK
TekcTamu 1o teMe "Koiiebanus 1 BOaHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0606menHue. Pabota ¢ 1 Bbu6nmuoreka [JOK
TekcTaMu 110 TeMe "CBeTOBELIE SIBICHUA" https://m.edsoo.ru/ff0c3044
[ToBTopenue, 06o0menue. Padora ¢

102 TekcTamu 1o Teme "KBaHToBas U siepHast 1
¢uzuka"

OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Gusuka, 7 knacc/ [lepeimkud .M., IBanos A.U., AkiimoHepHoe 00I11ECTBO
«M3parensctBO «IIpocBemienne»

» dusuka, 8 knacc/ [lepeimkun .M., IBanoB A.U., AKiMOHEpHOE 00IIIECTBO
«3narensctBo «lIpocBemienue»

» ®usuka, 9 xknace/ [epsimkun .M., I'yraux E.M., Banos A.H., [lerpoa

M.A., Axunonepnoe o6mectBo «M3narenscto «lIpocsemienner

METOJUYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

https://m.edsoo.ru

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HNHTEPHET

https://m.edsoo.ru
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