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MNOACHUTEJIBHASA 3AIIMCKA

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

Conmepxanne mporpaMmbl MO (DM3WKE HAMpPaBIEHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIMUXCS M OPTaHHW3aIUI0 H3ydeHUs
¢u3MKN Ha AESITENbHOCTHON OCHOBe. B mporpamme mo (usuke y4UTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OO0
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM O0Y4YCHHUS, a TAKKE
MEXKTPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX TPEIMETOB HAa YPOBHE
OCHOBHOTO 00IIIeT0 00pa30BaHUAI.

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

[IporpamMmma mo ¢u3uke paszpaboTaHa C LEIbIO OKAa3aHUS METOIUYECKOM
MOMOIIH YYUTENIO B CO3/IaHNU pabouel MporpaMMBl 10 y4eOHOMY IIpeIMETY.

dusuka SIBISETCS CHCTEMOOOPA3yIOIIKUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MTOCKOJIBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOIECCOB U SIBJICHHH,
H3y4yaeMbIX XUMHEHN, OU0JI0THEH, acTpoHOMUEH U Pu3ndeckoi reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, MPEIOCTaBIAeT HauboJiee SICHbIC
o0pa3ipl MPUMEHEHUsI HAyYHOTO METOJa MO3HAHUs, TO €CTh CIoco0a MOJydYeHuUs
JIOCTOBEPHBIX 3HAHHIA O MHpE.

OnHa w3 TJIaBHBIX 3a7ad (PU3UYECKOro OOpa3oBaHHUS B CTPYKType OOIIEro
o0pa3zoBaHusl COCTOMT B (POPMHUPOBAHWN €CTECTBEHHOHAYYHOW TPAMOTHOCTH W
MHTEepeca K HayKe y 00y4Jarouuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TIpEHAIoiaraeT OBJIAJEHUE
CIIEIYIOIUMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U MOHMUMATh OCOOEHHOCTU HAYYHOTO UCCIIEIOBAHUS;

e UWHTEPIPETHPOBATH  JAaHHbIE W  HWCIOJB30BaTh  HAYYHBIC
JI0Ka3aTeNbCTBA JUIS TIOTYYCHHS BHIBOIOB.

[lemn wu3yueHuss (GU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUSA
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mnpenMera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoit  ®exepanuu, peanru3yrOIINX
OCHOBHBIE  00II€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKIEHHOW pEIICHHEM



Komnernn Munucrepcra npocsemerus Poccuiickoit @enepannu (MpoTOKoII OT 3
nexadpst 2019 r. Ne [1K4BH).
Hean usyuyeHus pusuku:

npHOOpEeTEHUE 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;
(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3y/IbTaTa H3yYeHHUsI OCHOB
CTPOCHHS MaTepuu ¥ (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKU;
(dbopMUpOBaHHE TPEJCTABICHUA O POJIM (U3HKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTaBIEHHMH O  BO3MOXHBIX  chepax  Oymyiiei
po(heCCHOHAILHOM JIeATEIbHOCTH, CBA3aHHON ¢ (PU3MKOM, IOATOTOBKA K
JabHeNIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

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

npuoOpeTeHne 3HAaHUW O JUCKPETHOM CTPOSHHM BEUIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBaHTOBBIX
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
NPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

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

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

3HaKOMCTBO cO cepaMu npodecCHoHaNbHON AeATeIbHOCTH, CBA3aHHBIMU
¢ (Qu3MKOW, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUIX (PU3HUECKON HAYKH.

O6yuenue B AnmukoBom juriee [ BHOY «CIIBI'ITIO» naumnHaercs c¢ 8
kiacca. [Ipu aToM npeanonaraercsi, 4To OOJNBIIMHCTBO YHAIIUXCS U3y4ano (GU3UKY
B 7 Kjacce Ha 0a30BOM ypoBHE — B 00beme 68 uacoB (2 yaca B Heneno). [Ipu aTtom
KOJIMYECTBO YacoOB, OTBOJAMMBIX Ha M3yuyeHue Gu3uku B 8 U 9 kiaccax B yueOHOM
mIaHe AHWYKOBA JIUIES PACIIMPEHO 3a CUET 4acTd, (GopMupyeMon ydacTHHKAMU



o0pa3oBaTeNIbHBIX OTHOIIICHMI: B 8 Kitacce Ha 34 vaca (1 yac B Heenmo), B 9 kitacce
Ha 17 gacoB (0,5 yacoB B Heneno). Takum 06pazom, Ha u3ydeHue Gu3nku (6a30BbIN
YPOBEHb) Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus oTBoAUTCS 289 wacos: B 7
KJ1acce — 68 yacoB (2 yaca B Hefiento), B 8 kiacce — 102 gacos (3 vaca B HEJeN0), B
9 xnacce — 119 gacos (3,5 yaca B HefIeNi0).

[Ipennaraemslii B mporpamMmMe 1o (usuke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIAaTEIbHBIN XapaKTep, yUYUTENb JIeJaeT BbIOOp MPOBEICHUS
71a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HHIWBUIYAITBHBIX OCOOCHHOCTEH
00ydJaromuxcsi, CUCKa SKCIIEPUMEHTANBHBIX 3aJlaHul, MpeiaraeMblX B paMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 1o (pu3mKe.



COJEPXXAHME OBYUYEHUA
7 KIIACC

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

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

®duznueckre BeMMUMHBL. M3MmepeHue @u3anueckux BelWyuH. Puznyeckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapogHasi CHCTeMa €MHHII.

Kak ¢wusuka wu gApyrme ecTeCTBEHHbIE HAyKH H3Y4YalOT TMPUPOIY.
EcTecTBeHHOHAyuUHbI METOJ TMO3HAHMS: HAOJIOJIEHHE, MOCTAHOBKA HAYyYHOIO
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 MPOLEypa NPSIMbIX U3MEPEHU aHAJIOrOBBIM 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 OOJbIle BHICOTA
IyCKa.

Paznen 2. [lepBoHauajibHbIe CBeeHUS 0 CTPOCHNH BellleCTBA.

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

JBr>kenne yactull BemiecTBa. CBSI3b CKOPOCTH JABMIKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUcTaIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEILECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. Habnronenue 6poyHOBCKOTO JBUXKECHHUS.



2. Habmonenue nuddysun.
3. HabGmomenue  siBmeHuid,  OOBSCHSIOMIMXCS  TMPUTSHKEHUEM  WJIH
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 ACHUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuskeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe [BWXKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUIKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHHUSI.
SBneHne uHEpUMHU. 3aKOH HMHEPLUHU. B3amMoaencTBhe Tell Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHoCcTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJI 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 CKOJbXKEHHUS Opycka WM IIapuKa 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.



JlaBnenue. CriocoObl yMEHBITICHUS ¥ YBETTUYCHUS aBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUS raza OT o0BEma, TemmepaTyphl. llepemaua naBieHus
TBEPBIMUA TEJAMU, KUIAKOCTSIMU U Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJEHUS >KUJIKOCTH OT TIyOMHBI. ['mapocraTnyeckuid
napajaokc. Coobuiaronirecs: cocysl. ['uapapnuyeckue MeXaHu3MBbl.

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

JlelicTBre XKUIAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TEJO. BrITamkuBaromas
(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.
3aBUCUMOCTH BBITAIKHBAIOIIEH CUJTBI OT 00BEMA MOTPYKEHHOM YacTH Tesa
Y TJIOTHOCTH KUJAKOCTH.
PaBeHCTBO BhITATKMBAIOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.
8. YCIIOBHE IJIaBAHUSA TEJI: IUNIABAHKUE WM OTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOILICHUS TUIOTHOCTEW TeJa U JKUJKOCTH.
Jlabopamopnsie padomul u onvimel.
1. HccnepoBaHue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOMU B
KUJIKOCTh YaCTH TeJa.
2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIIbI, JIEWCTBYIOIIEW Ha  TEO,
MOTPYKEHHOE B JKUJIKOCTb.
3. IIpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOLIEH CUIIbL, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.
4. OnbITBI, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B KHUAKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTD
YaCTH T€Ja U OT IUNIOTHOCTU KUJIKOCTH.
5. KoHcTpyupoBanue apeoMerpa WM KOHCTPYMPOBAaHHUE JIOOKH W
OIIpEeNIEIEHUE €€ IPY30II0ABEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio
paBHOBecus pbiuara. [Ipumenenue npaBuiia paBHOBECHS pbluara K 0J10Ky. «30J10TOe
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npasmiio» Mexanuku. KI1JI nmpocTteix mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHUKE.

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

Hemoncmpauyuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Omnpenenenue pabOThI CUIIbI TPEHUS IPU PABHOMEPHOM JBUYKEHUU TeJIa O

TOPU30HTATBHON TOBEPXHOCTH.

2. HccrnenoBaHue yCIIOBUM PaBHOBECHS pblyara.

3. Msmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON SHEPIHUU.

8 KIIACC

Pa3nen 6. TenjioBble siBJIeHUS.

OCHOBHBIEC TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO H Ta3000pa3HOTO COCTOSHHUM BEIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUUA MOJEKYJISIPHO-KUHETUUECKOW TEOPHHU.
CmaurBaHUE U KaOWJUISIPHBIE sABJIEHUS. TenaoBoe paclinpeHue U CkaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABUKEHHS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHs] BHYTPEHHEH HHEPTUU:
TerIonepeaaya u CopepiieHue padotsl. Buabl Terionepeaaun: TeIonpoBOHOCTD,
KOHBEKIIHS, U3JTyYEHHUE.

KomanyectBo TemnoTel. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEmIOBOro Oamadca. IlmaBmeHue w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcmapenue. Kunenue. YnaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KHUIIEHUS 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.
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10.
11.
12.
13.

Hab6monenue nuddysnn.

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

M3meHeHne naBieHUs ra3a Mpu U3MEHEHUH 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.

OnbITel, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JlyXa OT €ro
00bEMa 1 HArpEeBaHUS WIIH OXJIAXKICHUSI.

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

HaOmronenne wu3MeHEHHMs] BHYTPEHHEH OSHEPrud Telna B pe3ysbTaTe
TEeIJIonepeay U padOThl BHEITHUX CHUJI.

HccnenoBanne sBICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOIBI.

OnpeneneHue  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 (3aBUCUMOCTb CWIJIBI  B3aUMOJAEWUCTBUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]y TEIaMH).

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



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTApHBIN 3JIEKTPUUYECKUI 3apsil.
Ctpoenue aroma. IIpOBOJHHUKM W JUAJEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
HcTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KHJIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUYECKOE  HaAIpPSKEHUE.
ConpoTuBiieHHE NPOBOJHMKA. YEIBbHOE COMPOTUBJIIEHUE BeEHleCTBA. 3akoH OMma
115 yyactka nenu. [locnenoBarenbHOe U MapallyiebHOE COEIUHEHUE POBOJHUKOB.

PaGora u MomHOCTH »3yeKTpHueckoro Toka. 3akoH J[xoymns—JleHua.
DReKTpUYEeCcKre eNu U MOTPEOUTETN dIEKTPUIECKoi sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUThI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosne. MarautHoe mone 3€eMJIM M €ro 3HAa4YeHWe Ui KU3HM Ha 3emiie. OnbIT
Opcrena. MarauTHOE MoJie ANEKTPUUYECKOTo TOKA. [IpuMeHeHne 31eKTpOMarHuToB
B TeXHUKeE. J[eiiCTBHE MarHUTHOTO MOJIsl HA TPOBOJAHUK C TOKOM. DJIEKTPOJBUTaATEIb
MIOCTOSHHOTO  TOKa. MCmonp30BaHWE DIEKTPOJABUTATENIEM B  TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SIBneHue 3JeKTpoMaruHuTHOM MHAYKIMU. [IpaBuio Jlenua.
DneKTporeHeparop. CrocoObl  TMOJIy4eHHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DIEKTPOCTAHIINHI Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Jlemoncmpayuu.

DJIeKTpU3a1us Tell.
JIBa poaa 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEIN.
Y CTpONCTBO U JEHCTBUE MIEKTPOCKOIIA.
DneKTpocTaTuiecKast HHAYKIHUS.
3aKOH COXpAaHEHUS IIEKTPUUECKUX 3apsI0B.
[IpOBOAHUKH U TUDIIEKTPUKH.
MopnenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOUYHMKHN TOCTOSIHHOTO TOKA.
JlericTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. ["'a30BbIi pa3ps.
. U3MmepeHnune cuibl TOKa aMIepMETPOM.
. I3MepeHne 3JIeKTpUIeCKOro HAPsKEHUs. BOJIBTMETPOM.
. Peocrar 1 marasuH COpOTHUBIICHUM.
. B3anmoeiicTBre MOCTOSSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHUS MOJFOCOB MAarHUTa.
. MozennpoBaHre MarHUTHBIX MOJIEW NOCTOSIHHBIX MATHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneiT Opcrena.

MaruutHoe noje Toka. JJIeKTPOMarHur.

JlelicTBHE MarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUA 3JIEKTPOMArHUTHOM UHAYKIIHH.

OneiTel @apajes.

3aBUCHUMOCTh HAMNpaBJ€HUS UHIYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HMKHOBECHHS.

DJIEKTPOre€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamopnsie padomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMHM TEI WHIAYKIUEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanuve AEUCTBUSL SJIEKTPUUYECKOTO TMOJS Ha TMPOBOJAHHUKU U
JUDJIEKTPUKH.

COopka 1 mpoBepka paboThI IEKTPUIECKOMN IIENMH TTOCTOSTHHOTO TOKA.
W3mepeHne U peryaupoBaHKue CHIIbI TOKA.

W3mepenne u peryanpoBaHie HAMPSHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 PEe3UcTop, OT
CONPOTHUBIIEHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOITUE 3aBUCUMOCTb ANEKTPUYECKOTO
COTIPOTUBIICHUSI TIPOBOJHUKA OT €r0 JUIMHBI, TUIOMAAN ITOMEPEYHOTO
CEUYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU  TOCIEI0BATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJIS CHJIBI TOKa MPHU MapauieIbHOM COCIUHECHHUH
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
OnpeneneHrue MOIIHOCTH  DJEKTPUYECKOIO TOKA, BBIAEISEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4epe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ nHarpesares.

HccnenoBanre MarHuTHOTO B3aUMO/IEMCTBUS TOCTOSIHHBIX MarHUTOB.
W3y4yenne MarHuTHOTO TIOJIS IIOCTOSTHHBIX MAarHUTOB MPU UX 00bETUHCHUH
Y pa3AeIICHUN.

HccnenoBanue nedcTBUS 3JIEKTPUUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.
OneIThl, JEMOHCTPUPYIOLIUME 3aBUCUMOCTh CHJIBI  B3aWMOJECHCTBUSA
KaTYIIKW C TOKOM ¥ MarHuTa OT CHJIbI TOKA U HAIPaBJICHHSI TOKA B KaTYIIIKE.
W3y4yenue neicTBUS MarHUTHOTO TOJISl HA TIPOBOJHUK C TOKOM.



19. KoHCTpyHnpoBaHue u u3yuyeHue paboThl JIEKTPOIBUTATEIS.

20. U3mepenue KIIJl 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEl 1O  MCCIENOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHMI 3HAYEHUS M HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJeHHUS.
Mexanndeckoe aBwkeHue. MarepuanpHag Touyka. (Cucrema OTCUETa.
OTHOCHUTEIIBHOCTh MEXAHMYECKOT0 JBWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBukeHrne. HepaBHomepHoe npsMonuHeiHoe aBuxeHue. CpeaHss U MTHOBEHHAS
CKOPOCTb T€Jla IIPY HEPABHOMEPHOM JIBU>KCHHH.
VYckopenue. PaBHOyckopeHHOe mNpsMOIMHENHHOE aABMKeHHe. CBoOOIHOE
nageHue. OnsITel ['anues.
PaBHomepHoe aBmkeHue mo okpyxHoctu. Ileprog m vacrota obpaiieHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHUE.
ITepsoiii 3ak0oH HptoTroHa. Bropo#t 3akon HeroTtoHa. Tpetuid 3akon HeroToHa.
[IpuHIMI CyNIepIIO3ULIUA CHJL.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHIa TPEHUS CKOJIbKEHHUS, CHUJIa
TPEHUsI IOKOSI, APYTUE BUIBI TPEHUS.
Cuna TsDKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpEHUE CBOOOIHOIO
nafgenus. Jlwxkenue ruta”Her BOokpyr ComnHpa. llepBas kocMmuueckass CKOPOCTS.
HesecoMocCTh 1 nieperpysKu.
PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpameHuss. MOMEHT cuiibl. LIeHTp TskecTH.
WNmnynsc Tena. MsmeHeHne muMmiyinbea. Mimynsc cuiibl. 3aKOH COXpaHEHUS
uMITysbca. PeakTuBHOE JBUKEHUE.
Mexannueckass pabota W MOHIHOCTh. PaboTa cui TsSKeCTH, YHpPYrocTH,
Tperust. CBs3b dHepruu u padbotsl. [loTeHnnanbHas sHEprus Tea, NOJHATOrO Hal
IIOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus ckaTtou npykunel. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW dHEPIHHM. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPIHUN.
Hemoncmpauuu.
1. HaGmroneHne MexaHMYECKOTro JABM)KEHHUS Tella OTHOCUTEIBHO Pa3HBIX Tel
OTCYETA.

2. CpaBHeHue IyTed M TPACKTOPUM ABMKEHHUS OJHOTO M TOrO Ke Teja
OTHOCHUTEJILHO Pa3HbIX TEJI OTCUETA.

3. M3mepenue CKOPOCTH M YCKOPEHUS MPSIMOJINHEUHOTO IBUKEHHUS.

4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBHKECHUS.
HabiroieHue nBUKEHUs Tella 0 OKPYKHOCTH.



9.

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

Habmronenrne MexaHU4YeCKUX SIBICHUN, MPOUCXOASIIUX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIHHO
KabuHeTa PU3MKu.

3aBHCUMOCTh YCKOPEHHS Tela OT MAacChl Tella U JEUCTBYIOLIEH Ha HEro
CHJIBIL.

Habmronenne paBeHcTBa CUJI IPU B3aMOACUCTBUHU TEIL.

W3meHeHune Beca Tena npu yCKOPEHHOM JBUKESHHU.

[lepenaua umirynbca npu B3aMMOAECHCTBUM TEIL.

[IpeoOpa3oBaHus SHEPTUU NP B3aUMOJCHCTBUU TEI.

CoxpaHeHue UMITyJIbCa MPH HEYNIPYTOM B3aUMOJICHCTBHH.

CoxpaHeHne UMITyJIbca TPHU a0COTIOTHO YIPYTOM B3aUMOACHCTBUH.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHue MEXaHNYEeCKON SHEPruM MpH CBOOOIHOM MaJICHUU.
CoxpaHeHue MEXaHUYEeCKOW YHEPTUU NPHU ABMKEHUH Teja MOJ ACHCTBUEM
IPYKHUHBI.

Jlabopamopuvie pabomul u onvimul.

1.

10.

11.

KoHncTpynpoBanue TpakTta Juisi pa3roHa U JajbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IAPUKA WITU TEIIEHKKH.

OmnpeneneHrne cpeAHE CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JIBHDKEHUS
[IapUKa MO0 HAKJIIOHHOW TJIOCKOCTH.

OmnpeneneHrue yCKOpEHHUS Tejla MPU PaBHOYCKOPEHHOM JBUKEHHH I10
HAKJIOHHOH TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PABHOYCKOPCHHOM
JBUKCHUH 0€3 HAaYaJIbHOW CKOPOCTH.

[IpoBepka rumoOTE3Bl: €CIM TPU PABHOYCKOPEHHOM JBHXKEHHH 0Oe3
HAYaJbHOW CKOPOCTH MYTH OTHOCSTCS Kak psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTMHAKOBHI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT CHJIBI
HOPMAaJIbHOTO JAaBJICHUS.

Omnpenenenne koddduIreHTa TPEHNUS CKOJTBXKEHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenre padOTHI CUITBI TPEHUS TIPU PABHOMEPHOM JIBMKEHUH TeJla 110
TOPU30HTAILHON MTOBEPXHOCTH.

Omnpenenenve paboOTbl CUJIBI  yOPYrOCTH MPU TOABEME Tpy3a C
UCIOJIb30BaHNEM HETOABUKHOTO U TIOJIBUKHOTO OJIOKOB.

W3ydeHne 3aKkoHa COXpaHEHHS SHEPTUH.

Pa3znen 9. Mexannueckune KoJie0aHus U BOJIHBI.



KonebartenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUMN: IEPHOI,
4acToTa, aMIUINTYa. MaTeMaTudecKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
DHEPTUU TP KOJIeOATETHHOM JIBIKCHHH.

3aryxatomue — koieOanus.  BwiHyxkaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckne BoOJHBIL. (CBoiicTBAa MeXaHHYeCKMX BOJH. [IpogonbHbie W
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
Mexanudeckre BOIHBI B TBEPJOM TeJle, CEICMUYECKHE BOTHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa TOHA. OTpaxeHue 3Byka. MHdpa3Byk u
YIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koieOaHWN TEN IMOJ IEHCTBUEM CHIIBI TSHKECTH U CHIIBI
YIOPYTOCTH.

Hab6nronenue konedanuii rpy3a Ha HUTU U HA TIPYKUHE.
Habnrogenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.
PacnpocTpanenyie npoaoabHBIX U ONEPEYHBIX BOJIH (Ha MOJAEIIN).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onvimel.
1. OmpezgeneHre 4YacTOTbl M IEpUOAa KOJEOAHMM MaTeMaTH4ecKoro
MasiTHUKA.

2. Omnpenernenue 4aCTOTHI U IEpUOAA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TMEpHOJia KOJIEOAHHUM MOABEUIEHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEpUOIa KOIeOaHUN NPy KUHHOTO MasSTHUKA
OT MaccChl Tpy3a.

5. IIpoBepka He3aBUCMMOCTH TiepuoAa KojeOaHu# rpysa, MOJABEUICHHOIO K
HUTH, OT MAcChl Ipy3a.

6. OmbIThI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuil
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U )KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Paznen 10. D1eKTPOMArHUTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  ToJie.  DJEKTpOMAarHuTHble  BOJHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

OnexkTpomMarHuTHas npupoaa ceera. CKopocTh cBeTa. BogHOBBIE CBOICTBA
CBETA.

Jlemoncmpayuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBETA.
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Jlabopamopnuvie padbomel u onvimeol.
1. W3ydeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOUIBI0 MOOHIBHOTO
TenedoHa.

Pa3nea 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  moxpenp  cBera.  Mcrounuku ~— cBera.  [IpsmonunHenHoe
pacrnipoctpaHenue cBera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHus1 cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. lICMNonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAX.

Jlunza. Xop myuen B mna3e. OnTudeckas cuctema (oToarnmapara, MUKPOCKOIIA
u Teneckona. ['na3 kak ontuyeckas cucrema. biim30pykocTs U 1allbHO30PKOCTb.

Paznoxenune Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTPaJIbHBIX IBETOB. J(MUcniepcus cBeTa.

Hemoncmpauyuu.

[IpssMoOnMHEHOE pacIIpOCTPAHEHHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomienue cBera.

OnTuyecKkuil CBETOBO/I.

Xona mydeil B coOuparoiieii TnH3e.

XoJ yder B paCCEeUBAIOIEH JIMH3E.

[Tonyuenune n300paxxeHui ¢ TOMOUIBIO JTUH3.

[TpuHiun aeiictBus hoToanmnapara, MUKpPOCKOIIA U TEJIECKOIA.

10. Mozens rnasa.

11. PaznosxeHnue 6enoro cBeTa B CIEKTP.

12. [lomy4yenue 6eoro cBera Mpu CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnsie padomul u onsimel.

1. HccnepoBaHue 3aBUCMMOCTH yria OTPAKEHHUS CBETOBOTO Jiyya OT YIUIa
naJeHUsl.

2. W3ydeHue xapakTepuUCTHK M300pakeHHUs IpeIMeTa B IIIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCHMOCTH YIJIA MPEJTOMIIEHUSI CBETOBOTO JIy4ya OT yIJia
MaJICHNS HA TPAHUIIE «BO3LyX—CTEKIIO».

4. Tlomydenue n300paxeHHi ¢ TOMOIIBIO COOMPAIOIEH JIUH3HI.

5. Ompenenenue (POKyCHOTO PacCTOSHUS U ONTHUYECKOW CHIIBI COOMparoIen
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CHEKTP.

7. OnbITBl IO BOCHPUATHIO IIBETA MPEAMETOB MPH UX HAOIOJACHHH 4Yepes
[BETOBBIE (DPUIIBTPBHI.
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Pa3nen 12. KBanroBbie sIBJI€HHA.

OmnbiTel Pezepdpopaa u mimanerapHas mojenb aroma. Mogenb aroma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. HykionHas wmopens artomHoro sapa. HW3ortonsl. PaanoakTuBHBIE
npespaienus. [lepuon nmonypacnana aTOMHBIX S1€Ep.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO U MAacCOBOTO YHUCEIN.
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenusd saep. Ucrounuku sneprun ConHua u 3BE3 .

Snepnasa sHepreruka. JleMCTBHS pPAAWOAKTUBHBIX M3IIYYCHUW HA KUBBIC
OpraHU3MBbl.

Hemoncmpauyuu.

1. CHeKTpbl U3IYyYEHHS U TOTJIOIICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoaOpoOJa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTumka HOHU3UPYIOMINX U3TYyUCHUI.

6. Perucrtpanus n3nydeHus: NpUPOJHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopnsie padomul u onsimel.

1. HaGnroneHue CruTONTHBIX U JIMHEWYATHIX CIIEKTPOB U3IIYYCHHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHUE SHEPIUU YACTUIBI MO TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. M3mepenue pagnoakTuBHOrO (PoHa.

IHoBTOpPHUTEIHLHO-00001IAIOIIIUI MOLYJIb.

[ToBTOpUTENHEHO-0000MAIOIINI MOYJTH TIPEAHA3HAYEH JJISI CHCTEMATH3aIlun
¥ 0000IIeHNS TPEIMETHOTO COAEP KAHUSI U OTIbITA eI TEIbHOCTH, IPUOOPETEHHOTO
IpU U3YYEHUM BCEro Kypca (U3MKH, a TaKKe IJisl MOATOTOBKU K OCHOBHOMY
rOCyAapCTBEHHOMY 3K3aMeHY Mo (Gu3MKe [Jisi 00ydaroIMuXcs, BhIOPABIIUX ATOT
y4eOHBIN MpeIMeET.

[Ipu U3ydeHUM JAHHOTO MOMYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
NEeSATETLHOCTH, HA OCHOBE KOTOPBIX OOECTICUMBACTCS JOCTIKCHUE MPEIMETHBIX H
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAay4YHBIX METOJOB HMCCIEIOBaHUS
SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBICHATH (PU3MUECKHE
SIBJICHUS, TPUMEHsS TOJIydeHHbIE 3HAHMS, pellarh 3aJaud, B TOM YHCIE
KAUE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMIMATBHO AEATEIbHOCTHBIN XapaKTep JAHHOTO pa3ielia pean3yeTcs 3a
CYET TOTO, YTO 00YHAIOUIUECS BBIMOJHAIOT 3aJaHusl, B KOTOPBIX UM MPEJIaraeTcs:



HAa OCHOBE IIOJIYYCHHBIX 3HAHMM pacrmo3HaBaTh M HAYYHO OOBICHSTH
buznyeckue SBICHUS B OKPY>KAIOIIEH MPUPOJIE U MMOBCEAHEBHON KU3HU;
UCIOJIb30BaTh HAy4YHbIE METOJIbI UCCIENOBAHMS (DU3HUUECKUX SBICHUH, B TOM
YUCJIe 1JIA IPOBEPKU TUIIOTES3 U MOIYUYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSACHATH HAy4yHblE OCHOBBI HamOoJiee Ba)XHBIX JOCTH)KEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, TPAKTUUECKOTO MCIOJIb30BAHMS PA3JINYHBIX UCTOYHUKOB
DHEPIUM HAa OCHOBE 3aKOHA IIPEBPAILECHHS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne (pu3MKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAIpPaBIEHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX

pE3yJIBTATOB.

B pesynbrare u3ydenus GpU3NKMA HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs

y oOyuatomerocst 0yayT cpopMUpOBaHbl CIAEAYIOLIUE JIUUYHOCTHBIE PE3YyJIbTaThl B

4acTH:

e 1) maTpMOTHYECKOr0 BOCIIUTAHMSA:

e - NPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCUMCKOU
(bu3nuecKoil HayKu;

e - [ICHHOCTHOE OTHOIIEHHE K JJOCTUKEHUSIM POCCUMCKUX YUEHBIX-(U3HUKOB;

e 2) rpa’kIaHCKOIrO U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

e - TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYX/I€HUN OOLIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKECHHMA
(1)5637197

e - OCO3HaHME BAXXHOCTH MOPAIbHO-ITUYECKHX IPUHLUIIOB B JCATEIBHOCTH
YYEHOrO;

e 3)3CTeTHYeCKOro BOCIIUTAHMS:

e - BOCHPUATUE ICTETUUYECKUX KadeCTB (PU3UUYECKON HAyKH: €€ TapMOHUYHOTO
[IOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

e - OCO3HAHHE LIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HWHCTPyMEHTa
II03HaHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHH, BaXKHEHMIIEH COCTABIIIOLIEH
KYJIbTYDBI,

e - Da3BUTHE HAy4YHOW JHOOO3HATEIBHOCTH, MHTEpEca K MCCIEA0BATEIbCKON
NEeATEIBHOCTH;

e 5) <¢opmupoBaHus  KYJBTYPbI 3I0pOBbS ¥  IMOLMOHAJILHOIO
0J1aronoJryyus:



e - OCO3HaHME IIEHHOCTHM 0e30macHoro obOpa3a JKM3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJ O€30MacHOr0 TMOBEACHUSA Ha
TPaAHCIIOPTE, Ha JIOPOTax, C ANEKTPUUECKUM U TEIJIOBHIM O00OPYIAOBAHHUEM B
JOMAIIHUX yCIIOBUSX;

e - c(hopMHpPOBAHHOCTDH HaBbIKa peIEKCUU, IPU3HAHUE CBOETO IIPaBa HA OLINOKY
Y TAKOI'O XK€ MpaBa y APYroro 4ejaoBeKa;

e 6) TPYAOBOIO BOCIIUTAHMA:

e - AKTUBHOE Yy4YacTHE B PEIIECHUU MPAKTUYECKUX 3ahad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHu3alUM, TIOpoJa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIbHOW HANPaBICHHOCTH, TPEOYIOIMX B TOM YUCIIE U (PU3NUECKUX 3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUECHUIO MPOdecchii, CBA3aHHBIX C (PU3UKO;

e 7)3K0JIOrM4eCKOro BOCIIUTAHUS

e - OpPHMEHTALMA HA NPUMEHEHUE (PU3NYECKUX 3HAHMW JUId pElIeHUs 3aj1ad B
o0JacTh OKpy’Karolleld cpenbl, [UIAHUPOBAaHUS IIOCTYIIKOB M OLEHKH MX
BO3MOKHBIX ITOCTIEACTBUAN I OKPYKAIOIIEW CPEJIbI;

e - OCO3HaHHE TJI00ATBHOrO XapakTepa AKOJIOTMYECKUX MpoOiIeM U IMyTel uX

pelieHus;
e 8) amanTanuu K HU3MEHSIOIIMMCS YCJOBHSAM COLHMAJBHON W NPHUPOTHON
cpeasbl:
e - MOTPEOHOCTh BO B3aUMOJCHCTBHMU TMPU BBHIMOJHEHUU WCCICIOBAHUN W

MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
IPYTHUX;

e - TIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
IesITeTbHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie GOPMYyINPOBAThH
UJIeH, TOHITHS, TUIIOTE3bI O (PU3HUUECKUX O0BEKTaX U SBICHUSIX;

e - O0CO3HaHME Ae()UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
(1)56637197

e - IUIAHUPOBAHHE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUIA;

e - CTpEMJICHHE aHAJM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPO/BI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OLEHKAa CBOMX JACWCTBUH C Y4Y€TOM BIMSHHA Ha OKPYXKAIOLIYI0 Cpeny,
BO3MOXHBIX INT00ATBHBIX OCIEICTBHA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare ocBo€HUs MpOrpaMMBbl 10 GU3UKE HA yPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOyuaromerocss OyayT CcQOpMUPOBaHbI MeTanpeIMeTHbIe
pe3yJIbTAaThl, BKIOYAIOIINE I03HABATEIbHBIC YHUBEPCATIbHBIC yueOHbIC ICHCTBHS,



KOMMYHHMKaTHUBHBIE  yHUBEpCaJlbHble  Y4eOHbIE  JCHCTBHS, PpEryJSTUBHBIC
yHHUBEpCaJbHbIe yueOHbIE TEHCTBUA.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeiicTBHA:

BBISIBJSITh W XapaKTEPU30BaTh CYIIECTBEHHBIE MPH3HAKH OOBEKTOB
(s1BNIEHUN);

yCTaHaBIMBATh CYUIECTBEHHBIN MPU3HAK KJIACCU(UKALUN, OCHOBAHUS IS
0000111eHs ¥ CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B PaCCMAaTPUBAEMBIX (aKTax,
JAaHHBIX U HAOJIOICHUSAX, OTHOCAIIUXCS K (PU3UIECKUM SIBICHUSM;
BBISIBJISITH MTPUUMHHO-CJICICTBEHHBIE CBA3M MPH U3YYCHUU (U3NYECKUX
SIBJIGHUH U MIPOLIECCOB, JENIaTh BBIBOJbI C UCIIOIb30BAHUEM JETYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUE€HUH, BBIIBUTaTh THIOTE3bl O B3aMMOCBA3SIX
(bu3NYECKUX BEINYNH;

CaMOCTOSTEJILHO BEIOMPATh CIIOCO0 pelIeHus yueOHOH (hr3MYeCcKo 3a/1auu
(cpaBHEHHE HECKOJBKHX BApUAaHTOB pEIICHHsA, BBIOOp Haumbosee
MOJIXOJSIIIETO ¢ YUETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHEB).

Ba3oBbIe uccieaoBaTe/bLCKHeE JeCTBUA:

UCTIOJIb30BaTh BOMPOCH! KaK HCCIIENOBATENbCKIIT HHCTPYMEHT TIO3HAHWS,;
MIPOBOJIUTH 1O CAMOCTOSITEIPHO COCTABIICHHOMY IIJIaHY OIBIT, HECJIOKHBIN
¢uznyecKuii IKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (DU3MUECKOTO
SIBJICHUS;

OIICHWBAaTh Ha TPHUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaImio,
MOJTyYEHHYIO B XO/I€ MCCIICIOBAHUS MIIM DKCIIEPUMEHTA;

CaMOCTOSITENTbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3ybTaTam
IPOBEAEHHOTO HAOIOICHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE  JajbHeWIee pa3BUTHE  (PUIUYECKUX
MIPOIIECCOB, a TAaK)KE BBIIBUTATh MPEION0KEHUSI 00 UX pa3BUTHH B HOBBIX
YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ nndopmanmeii:

NPUMEHSATH Pa3IMYHbIE METO/bl, THCTPYMEHTBI U 3alPOCHI IPHU MOUCKE U
otOope MHGOPMAIMM WM AaHHBIX C YYETOM MPEJIOKEHHOM yueOHOMU
busnyeckoii 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIIUIO
pa3IMyYHBIX BUAOB U (POPM MPEICTABICHHUS,

CaMOCTOSITENIbHO ~ BBHIOMpATh ONTHUMAIbHYIO (QOpMy MpPEICTaBICHUS
uHbopMalUl W WUIIOCTPUPOBATH pEIIAEMble 3aJladyd  HECIOKHBIMU
cXeMaMu, IuarpaMmmMaMu, HHOU rpaduKoi U uX KOMOMHAIUSIMU.



KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIE 1efiCTBUSA:

B X0J€ OOCYXJeHHs y4yeOHOro maTepuana, pe3yslbTaToB JabOpaTOpHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI U
BBICKA3bIBaTh HJIEW, HAICJICHHBbIE Ha pElICHHE 3aJaud U TMOAJIep)KaHHe
OJ1aroXesaTebHOCTH OOIIEHNUS;

COTMOCTABJISAITh CBOU CYXIEHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Juanora, oOHapyXKHBaTh Pa3IU4YUe U CXOACTBO MO3UIIHIA;

BBIPA)XaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
NyOJIMYHO MPEACTABIATH PE3YIbTAThl BHIIOJHEHHOTO (PU3NYECKOTO OIIbITA
(9KCIIepUMEHTa, UCCIIE0BAHUS, IPOEKTA);

MOHMMATh U UCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHOM U MHIMBUYaTbHOM
paboTHI IPU PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

NPUHUMATDH IIeJTH COBMECTHOW JIeSATeIbHOCTH, OPTaHU30BBIBATh NEHCTBUA
no e€ JOCTIKEHHUIO: paclpefesTb pOJiH, OOCYXIaTh TMPOLECCH U
pe3yabTaThl COBMECTHOM pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;
BBITIOJHATH CBOIO YacTh pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HampaBJICHUIO U KOOPIAUHUPYS CBOU ACUCTBUS C IPYTUMU UJICHAMU
KOMAaH/IbI;

OLIEHMBATh KAa4e€CTBO CBOEr0 BKJIaZa B OOMIMKA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M Y4E€OHBIX CUTyalMsIX, TPEOYIOLINX
JUI pelieHus (U3NYECKUX 3HaHU;

OpUEHTHPOBATHCS B  PA3IMYHBIX TMOAXOAAaX TMPUHATUS  PEUICHUM
(MHOUBUYyaJIbHOE, TPUHSATHE PEIICHUS B TPyMINe, NPUHATHE PEIICHUN
rpynIon);

CaMOCTOSITEJIBHO COCTABJIATh AITOPUTM pEIIeHUsT (PU3NUECKON 3a1aul WIH
IUTAHAa MCCIIEJOBAHUSA C Y4ETOM HMMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeJiaraeMble BApUAHThI PEIICHUI;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIbHbIN HHTEIJIEKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYalluu U IPEAJIaraTh IUIaH €€ U3MEHEHUS;
OOBACHATh MPUYMHBI  JTOCTMOXKEHHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaTOB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTH KOPPEKTHBBI B JAESATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJTHEHUS
bu3MYEeCKOro HMCCIAEAOBAHUS WM  MPOEKTAa) Ha OCHOBE HOBBIX



00CTOSITENIbCTB, W3MEHUBILIUXCS CHUTyallud, YCTaHOBJIEHHBIX OIIHOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTATA LIEIU U YCIOBHSIM;

CTaBUTh ce€0s1 HA MECTO JPYIOro YEJOBEKA B XO/I€ CIIOpa WM IUCKYCCUU Ha
HAy4HYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY IPYyroro;
npuU3HaBaTh CBOE MPaBO Ha OMMOKY IMPU pEHIeHUH PU3NYECKUX 33134 WUIH
B YTBEPKICHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYIOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

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

UCIIOJIB30BAaTh  TOHATHS:  (PU3NYECKHE W  XHUMHYECKUE  SIBJICHUS,
HaOIOICHUE, DKCIEPUMEHT, MOJENb, TUIOTE3a, CAUHUIBI (DU3UIECKUX
BEJIMUMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BelllecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBI)KEHHE (paBHOMEpPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJCUCTBYOIIAS
cha, nedopmarnus (ynpyras, MJIacTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCYbI;

paznmuuarh sBieHus (Auddy3us, TEII0BOE ABMXKCHHE YaCTHI] BEIECTRBA,
pPaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JBWKEHUE, HHEPIHA,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCBHIO
BpallleHUs], Tepe/iada JaBIeHUs TBEPABIMU TE€JIAMHU, )KUJIKOCTSIMU U Ta3aMH,
aTMOC(epHOE MaBJICHHWE, IUIABAaHWE TEJ, MPEBPAIICHUS MEXaHUYECKOU
DHEPIruM) MO ONHCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3MUECKUX SBIICHUNW B
OKpYXKaloleM MHpEe, B TOM 4YHCIe (u3ndeckue SBICHHUS B TPHUPOJE:
MpUMEPBI IBUKEHHUS C PA3IMUYHBIMU CKOPOCTSAMH B >KMBOM U HEXKUBOU
NpUPOAE, NCUCTBUE CHUJIbI TPEHUS B MPUPOJAEC U TEXHUKE, BIUSIHUE
aTMOC(EpHOIo JaBJEHUS Ha XKHUBOW OpraHW3M, IJIaBaHUE PbIO, phlYaru B
TeJIe 4eJIOBeKa, MPU 3TOM NMEPEBOAUTH MPAKTUUYECKYIO 33/1auy B y4eOHYIO,
BBIJICNIATH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKN) (PM3UUECKUX SBICHHM;
ONHUCHIBATh M3Y4YCHHBIE CBOMCTBA Tel M (HU3UUYECKHUE SBJICHUS, UCIIOIb3YS
dbuznyeckre BeIUIMHBI (Macca, 00BEM, IIIOTHOCTH BEIIECTBA, BpEeMsl, My Th,
CKOpPOCTh, CPEAHSIA CKOPOCTh, CHJia YIPYrOCTH, CUJIA TSXKECTH, BEC Tena,
cujia TpeHusl, JaBlieHue (TBEPAOTO TeJa, )KUJIKOCTH, T'a3a), BRITAIKMBAIOIIAS
cuia, MeXaHW4eckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHIIBI,
KOd(PhUIIMEHT TMOJE3HOro JEeUCTBUA MEXaHU3MOB, KHUHETHYECKas U
MOTEHIIUAJIbHAS DHEPTUsl), MpPH OMUCAHUM TMPABWIHBHO TPAKTOBAThH



(bu3nyecKuii CMBICT HUCTIONb3YyEMbIX BETUYHH, UX 0003HAUCHUS U €TUHULIBI
bu3nyecKux BENMYUH, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JaHHYIO
(Gu3NYECKyI0 BENUWYMHY C JAPYTUMHU BEJIWYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKkTepu30BaTh CBOMICTBA TeJ, (PU3NUYECKUE SBICHUS U IPOLECCHI,
WCIIOJIB3Ys MpaBUIia CJIOKEHUS CUII (BAOJIb OJHOUW IpsiMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbluara (0y10ka),
«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
DHEPruM, NpPU HSTOM [JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aIMCBIBaTh €70 MATEMAaTUYECKOE BBIPAKEHUE;

OOBACHATH (pU3MUECKHE SBJICHHUS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalUuMHd IPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh NPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTh OObACHEHUE U3 1-2
JOTMYECKHX ILIAaroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUHN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacy€rHble 3amadyd B 1—2 JEHCTBUA, MCHOJB3YysS 3aKOHBI W
dbopMyIibl, cBsi3bIBatOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHS 33/1a4 3aIIUCBIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3NUECKHUE
BEJIMYMHBI B ()OPMYJIBI U IPOBOAMUTH PACUEThl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOANMBIE I PEIICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
MOJy4YeHHOU (PU3NUECKON BEITMYMHBI,

pacrno3HaBaThb MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IpU HNOMOUIH
(u3NYECKUX METOOB, B OIMCAHUM MCCIIE0BAaHUS BBIIEIATh IPOBEPSIEMOE
IPEINO0JIOKEHNE (TUIOTE3Y ), pa3IudaTh U UHTEPIPETUPOBATH OTYyUEHHBIN
pe3ynbTaT, HaxOIUTh OIIMOKM B XOJE OIBITA, AENaTh BBIBOJBI IO €rO
pe3yabpTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUA WIH
(u3nyECKUX CBOMCTB TeM: (POPMYIUPOBATH IIPOBEPSIEMBIE ITPEAITIONIOKEHHUS,
coOuparh yCTaHOBKY U3 MPEAJIOKEHHOT0 000pyAOBaHHUS, 3aITUCHIBATD X0/
ombITa ¥ (POPMYIHPOBATH BHIBOIBL;

BBIIOJIHATh MPAMBIE W3MEPEHHS PACCTOSHHS, BPEMEHH, MacChl Teda,
0o0béMa, CHJIBl M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX U
U(pPOBBIX MPUOOPOB, 3alUCHIBaTh IIOKA3aHHUS MPUOOPOB C YUYETOM
3aJJaHHOW a0COJIIOTHON MOTPEIIHOCTH U3MEPEHUH;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCIMOCTH OJHOM (DM3HUECKON BEJTMYUHBI OT
JIPYrofl C HCIOJB30BAHMEM IMPSMBIX HM3MEPEHHUH (3aBUCUMOCTH ITIyTH
PABHOMEPHO ABMXKYILErOCs Tena OT BPEMEHU JIB)KCHMS Tejla, CUIIbI TPEHUS
CKOJIBKEHUSI OT Beca Tejla, KayecTBa OOpabOTKM NOBEPXHOCTEH TENl U
HE3aBHUCUMOCTH CHWJIBI TPEHMUSA OT IUIOIIAJA CONPUKOCHOBEHMS TEJI, CUJIbI



yIPYTrOCTH OT YAJUHEHUS MPY>KUHBI, BHITAIKUBAIOIICH CHIIBI OT 00BbEMa
NOTpYyXEHHON YacTU Tesla U OT TUIOTHOCTH >KUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTHU TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHIA
IUTaBaHMsI TeJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM  y4e€OHOrO MCCIEAOBaHUA, coOHMpaThb YCTaHOBKY U
BBITMIOJHATh M3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOMYYEHHOM 3aBHUCHUMOCTH (DU3MUECKUX BEIUYUH B BUJC
NPEUIOKEHHBIX TaONUIl U TIpadUKOB, JENaTh BBIBOJBI 10 pe3yibTaTaM
UCCIIEJOBaHMSI;

IPOBOJUTHh KOCBEHHBIE HU3MEPEHMsS (PU3MUECKUX BEIMYUH (IJIOTHOCTH
BEIIECTBA )KUJIKOCTHU U TBEPAOTO TeJa, CUJIa TPEHUS CKOJIbKEHUS, TaBJICHHUE
BO3/lyXa, BBITAIKHUBAIONIAs CUJa, JCHCTBYIOIIas Ha TMOTPYKEHHOE B
KUAKOCTh  TeNo, KOd()PUIMEHT TMOJNEe3HOro  JNEWCTBUSA  MPOCTHIX
MEXAHU3MOB), Clenysl NPEIJIOKEHHOW HHCTPYKLMHU: INPU BBINOIHEHUU
U3MEpPEHH coOupaTh SKCHEPUMEHTAJIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAYCHHUE NCKOMOM BEJIUMYUHEI;

co0roAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1a00paTOPHBIM
000py/I0BaHUEM;

yKa3bIBaTh MNPUHLUIBI JEHUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOINAIOIIUEcs COCyAbl, OapoMmeTp,
phIYar, HOJABMKHBIA U HETOJABUKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTB;
XapaKkTepU30BaTh IPUHIMIBI JEUCTBUS M3YyYEHHBIX NpUOOpPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha KX ONMCAHHUA (B TOM YHUCIE:
HNOJUIMIHUKY, YCTPOWCTBO BOJOINPOBOAA, THIPABIMYECKUN IIpecc,
MaHOMETp, BEICOTOMEP, MOPITHEBOW HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOMCTBaX (pU3MUECKUX SBICHUI U HEOOXOIUMBbIE (PU3HUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  NpUMEPHl  (HAXOAUTh  HH(MOpPMALMIO O  [pPUMEPax)
IPAKTUYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUNA B TMOBCETHEBHOM
XKU3HU 1Ji obecrieyeHus: 0€30MacHOCTU MPHU OOpallleHHH ¢ PUOOpaMH U
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTHYECKOTO MOBEJCHUS B OKPYKaIOILEH CpeLe;

OCYIIECTBIATE OTOOp MCTOYHHMKOB MH(opmanuu B HHTepHere B
COOTBETCTBUU C 33JJaHHBIM MTOMCKOBBIM 3aIlIPOCOM, HA OCHOBE MUMEIOIIUXCS
3HaHUW M TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHpOpMAIIMIO, KOTOpas SBISIETCS NPOTHUBOPEYMBOM WM MOXKET OBIThH
HEIOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBIMOJIHEHUH Y4YE€OHBIX 3a/laHUi HAay4HO-TIOMYJISIPHYIO
auTepaTypy GU3HUECKOTO COACPKaHUs, CIIPAaBOYHBIE MaTepUabl, PECypCHI



cetu VHTrepHer, BiameTh nNpuEMaMH KOHCIIEKTHPOBAHUS  TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHBIE KPATKHE MHCHMEHHBIC W YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHHMKOB MH(OpMAIK (PU3NIECKOTO COAEPKAHUSA, B TOM
qucie MyOJINYHO JeNaTh KpaTKUe COOOIIECHHS O pe3ysibTaTax MPOeKTOB WIIH
y4eOHBIX HCCIEeIOBAHHUN, IPH ATOM I'PaMOTHO HCIOJIb30BATh H3YYCHHBIN
NOHATUIHBIN anmapar Kypca (U3WKHA, COMPOBOXKIATH BBICTYILICHHE
MPE3CHTALIUEH;

Ipy BBIOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUI pacrpenessTh
0053aHHOCTU B TPYyNIE B COOTBETCTBUM C IOCTABJICHHBIMH 33JaYaMH,
CIICIUTHh 3a BBINIOJHCHHWEM IUIaHA JIEHCTBWIA, aJEKBAaTHO OICHUBATH
COOCTBEHHBI  BKJAJ B  JCSATEIBHOCTh  TPYIIBL,  BBICTPAWBAThH
KOMMYHUKaTUBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHHE OKPY/KAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:

UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKECHHE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAILIMUYECKHE U
amop(Hble Tela, HACBILEHHBI W HEHACHIIICHHbIN Map, BIIAXXHOCTb
BO3/JyXa, TEMIepaTypa, BHYTPEHHSs JHEprus, TEIUIOBOM JABUIAaTEb,
AIIEMEHTAPHBIN JEKTPUUECKUN 3apsif, FNEKTPUUECKOE TMO0JIe, MPOBOIHUKU
U TURJICKTPUKH, TOCTOSHHBIN 3JEKTPUUYECKUN TOK, MArHUTHOE TOJIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpPEHUE U C)KaTHe, Tellonepesaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAHUE, KAWIISPHBIE SIBICHUS, UCIIAPEHUE,
KOHJCHCAllUsA, IJaBI€HHUE, KpUCTalIM3auus (OTBEpJEBaHUE), KUIICHUE,
Terionepesaya (TEerIONpPOBOHOCTb, KOHBEKLUS, U3ITy4YEHHE),
AIIEKTpHU3ALIMS TeJl, B3aUMOJICHCTBUE 3apsA0B, ACUCTBUS AIIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aMMOJEHCTBUE MArHUTOB, JCHCTBHE
MarHUTHOTO TOJISI HA POBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAsI MHAYKIIMS)
0 OMNUCAaHUI0 UX XapaKTEPHbIX CBOMCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (PU3UYECKUX SIBICHUH B
OKpY)KaloIlleM MHpE, B TOM UHCIE€ (PUINYECKUE SIBICHUS B IPUPOAE:
NOBEPXHOCTHOE HATS)KEHUE U KallWUIApHbIE SBJIEHUS B IPUPOJE,
KpUCTAJUIBl B Tpupone, usnydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MopcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJICHUSI B aTMoc(epe, DJIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3emJ, Apei ¢ MoI0COB, POJIb MATHUTHOT'O NOJIS ISl )KU3HU Ha 3eMIIe,
HOJIIPHOE CHUSHHE, INpPU ITOM IE€PEBOJUTH IPAKTUYECKYIO 3a7ady B



yueOHYI0, BBIACIATH CYHIECTBEHHBbIE CBOMCTBa (MPHU3HAKM) (PU3UUECKUX
SIBIICHUM;

OMKCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (PU3UYECKUE SBICHHUS, UCIIONIb3YS
(¢u3nyeckue BEIMUMHBI (TEMIEpATypa, BHYTPEHHSS SHEPTUsl, KOJIUYECTBO
TEIUIOThl, yJeibHasl TEIJIOEMKOCTh BELIECTBAa, YAEJIbHAs TEIUIOTa
IUTaBIICHUS, yJeNbHas TEIJIoTa MapooOpa3oBaHusl, yJeNbHAs TEIJIoTa
CrOpaHMsl TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOU
MaIIMHbI, OTHOCUTEJbHAS BJIAXKHOCTb BO3/LyXa, JEKTPUUECKUH 3aps], CUIIa
TOKA, JJICKTPUYECKOE HAaNpsHKEHUE, CONPOTHUBIECHUE IPOBOJHMKA,
yII€JIbHOE CONPOTUBIICHUE BEILIECTBA, pad0Ta U MOIIHOCTb AIEKTPUYECKOTO
TOKa), NpPHU ONHCAHWW TPABUIBHO TPAKTOBATH (DU3UUYECKUN CMBICT
UCIIOJIb3YEMBIX BETUYMH, 0003HAYEHUS U €IUHUIBI (PU3NIECKUX BEIUYHH,
HaXoAUTh (POPMYJbI, CBSA3BIBAIOLIME JAHHYI (U3UUYECKYI0 BEIMYHHY C
OPYTMMHM BEJIMYMHAMH, CTPOUTh TpaUKU H3YYEHHBIX 3aBHCHUMOCTEM
(bU3UYECKUX BEIIMUNH;

XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCITIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUSI MOJIEKYJIIPHO-KHHETHUYECKOW TEOPUHU
CTPOEHMS BEIIECTBA, MPUHLMUII CYNEPIO3ULIUHN MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma i yyacTKa LN, 3aKOH
Jlxxoyns—JIeHua, 3aKOH COXpaHEHUS! SHEPTUH, ITPU 3TOM J1aBaTh CJIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3alKUCHIBATh €T0 MAaTEMAaTHUYECKOE BhIPAXKECHHE;
OOBACHATh (PU3MYECKHE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil NMPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 1—2 JIOrHYeCcKuX
IIaroB ¢ OMoOpod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MUECKUX SIBICHUI,
bu3nyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacu€THele 3ajaud B 2—3 JEHCTBUS, MCHOJb3ys 3aKOHbI U
(opMyiibl, CBs3bIBAKOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCIIOBHSI 3a/ladyd 3alUChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX [ peleHus 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJUMbIe i €€ pelleHHs, MPOBOAUTH pPacu€Thl U CpPAaBHUBATH
HOJIyYEHHOE 3HauU€HUE (PU3NYECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaThb MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IPU HNOMOUIH
($u3NYECKUX METO/IOB, MCIOJb3Yysl OMUCAHHE HCCIEeIOBAHUS, BBIICIATDH
IPOBEPSIEMOE MPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpsJIKa
IIPOBEJICHUS MCCIIE0BaHNUs, 1€J1aTh BbIBOBL;

OPOBOANUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
(u3nYECKUX CBOWCTB TN (KaNWUISIPHBIE SIBICHUS, 3aBUCUMOCTb JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U



HarpeBaHusl MpU M3IYYCHUU OT LBETA H3Iy4arolieil (MOrIoaroIieil)
MOBEPXHOCTHU, CKOPOCTh MCIAPEHUSI BOJBI OT TeMIEPaTypbl KUIKOCTU U
IomaaM €€ MOBEPXHOCTH, OJJIEKTPU3ALMUsA TEI U B3aUMOJACHCTBUE
AIEKTPUYECKUX 3apsAlIOB, B3aWMOJICWCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJIM3allisl MArHATHBIX IIOJE€H ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHMTHOTO TOJISI Ha MPOBOJHHK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTAa,
CBOMCTBAa DJIGKTPOABUTATENISI TIOCTOSHHOTO TOKa): (hopMyIupoBaTh
poBepsieMble MPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUs1, OMKUCHIBATH XO/1 ONBITa U (POPMYIUPOBATH BHIBOIbI;
BBITIOJIHATH IIPSIMBIE U3MEPEHUS TEMITEPATYPbl, OTHOCUTEIIBHON BIIAYKHOCTH
BO3/yXa, CHJIbI TOKAa, HANpPSDKEHUS C MCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpPOB W JATYMKOB (PU3MUYECKHX BEJIWYWH, CPAaBHUBATH PE3yJIbTATHI
U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;

MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PM3HUECKOM BETUYHUHBI OT
Jpyrol C UCIOJIb30BAaHUEM TMPSIMBIX  HU3MEpPEHUM  (3aBUCHUMOCTD
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOIIAJXA TONEPEYHOIO
CEUEHUSI U YAEIbHOTO COMPOTUBIICHHS BEIIECTBA MPOBOJIHUKA, CUIIBI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANpPsKEHUS Ha IPOBOJHUKE,
UCCIIEAOBAHUE IIOCHEAOBATEIBHOIO M  MAPAJJIEIBHOIO  COEAUHEHUN
MIPOBOJHUKOB): TUIAHUPOBATh HKCCIICIOBAHUE, COOMpaTh YCTAaHOBKY U
BBHITIOJIHATh M3MEPEHUsI, CIEAysS NPEIIOKEHHOMY IUIaHy, (DUKCHpOBaTh
pe3ynbTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUE TaOIUI] U IPpapUKOB, JelaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIEAOBAHNUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUsS] (PU3NYECKUX BeIWYUH (yHeibHas
TEMJIOEMKOCTh  BEIIECTBA, COMPOTUBIEHWE TPOBOAHMKA, paboTa U
MOIITHOCTh JJIGKTPUYECKOTO TOKA): TJIAHUPOBATh W3MEPEHHs, COOUpaTh
DKCHEPUMEHTAIIbBHYIO YCTAHOBKY, CIEAys MPEMJIOKEHHOW MHCTPYKLUHH, U
BBIYUCIISITh 3HAYEHUE BEJINYNHBIL;

coOJro1aTh MpaBUiia TEXHUKHA 0€30MMaCHOCTH MPpHU paboTe ¢ 1abopaTOpHBIM
obopynoBaHuEM;

XapaKTEepPU30BaTh MPUHIUIBI  JIEWCTBUS M3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX ONMUCAHUs (B TOM YKCIIE: CUCTEMA
OTOIUJIEHUSI TOMOB, TUTPOMETP, MapoBasi TypOMHa, aMIIEpPMETP, BOJILTMETP,
CYETUHUK DIIEKTPUYECKOW DHEPTUU, HIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTeibHbIC AIIEKTPOTIPUOOPHI (mpumepsl), ANEKTPUUYECKUE
PEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOABUTATENb OCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBAX (PU3MUECKUX SIBJICHUNM U HEOOXOIUMbIE
bu3nUecKue 3aKOHOMEPHOCTH;



pacrno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPONCTBA M HW3MEPUTENbHBIC
npuOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (>KHJIKOCTHBIA TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, [BUTATENb BHYTPEHHETO CropaHwus,
AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbI JJIEKTPUUECKHX LIemne c
MOCJIEIOBATEIBHBIM U MapajlIeIbHbIM COCIMHEHUEM 3JIEMEHTOB, pa3inyas
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LIETEH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HHGOPMALMIO O  MPUMEPaXx)
MPaKTUYECKOIO MCMOJIb30BAHUS (DU3MYECKUX 3HAHUM B TMOBCEIHEBHOMU
KU3HU I oOecreueHrst 6€301acHOCTH MpU oOpalieHuy ¢ npudbopaMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHUS 30POBbS U COOIMIOACHUS HOPM
HKOJIOTUYECKOTO MOBECHUS B OKPYIKAIOIIEH CpeE;

OCYHIECTBIISITh TMOMCK HHpopManuu (U3NYECKOTO COJEpKaHus B
WuTepHeTe, Ha OCHOBE WMEIOIIMXCS 3HAHUH M MyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX UICTOYHUKOB BBIIEISITH HHPOPMALIUIO, KOTOPAs SIBISIETCS
IPOTUBOPEUUBON UM MOXKET OBITh HEAOCTOBEPHOI];

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOTO COACPKaHUs, CIIPAaBOYHBIE MaTepUabl, pECypChI
cetu UutepHer, BnageTh Npu€MaMH KOHCIEKTUPOBAHHUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3aaBaTh COOCTBEHHBIE NMUCHbMEHHBIE M KpaTKHWE YCTHBIE COOOIIEHMUS,
0000mIasi wHOpPMAIMIO W3 HECKOJbKMX WMCTOYHUKOB (DU3UIECKOTO
coJiepaHusl, B TOM YUCJiIe yOJIUYHO NPEACTaBISATh PE3YIbTaThl MPOECKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU ITOM I'PAMOTHO UCIIOJIb30BATh
U3YYEHHBIM TOHSATUHHBIN ammapaT Kypca (U3HMKH, CONPOBOXKIATh
BBICTYIUUICHUE NTPE3EHTALINEH;

IpU BBIMIOJIHEHUH YYEOHBIX TPOEKTOB U HCCIENOBAaHUN (PU3NUECKUX
MPOLIECCOB pachpenesiTh OO0SA3aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTAaBJICHHBIMU 33/1a4aMHM, CIEAUTH 32 BBINOJHEHUEM ILJIaHA JACHCTBUN U
KOPpPEKTUPOBATh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIIBI, BRICTPANBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peiiaTb KOH(PIUKTHI.

K xoHIy 00yueHus B 9 kJacce rnpeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

UCIIOJI30BaTh IMOHATHA: CHCTEMa OTCU€ra, MarepuaibHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHS, Ae(opmarius
(ympyrasi, mjgacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TSKECTH, a0COIIOTHO TBEPIOE TEIO,
LHEHTpP TSHKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOoJieOaHUsl U
BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIIKaNIa



AJIEKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTh H JAIbHO30PKOCTH,
CIIEKTPhI UCITYCKAHUS U TIOTJIOMICHUS, aibda, 0eTa- 1 raMMa-u3IydeHus,
W30TOTIBI, SITIEPHAS DHEPTETHKA;

pa3nuyarh SIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEHHOE
JIBW)KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE
najicHue TeJ, PABHOMEPHOE JNBIKCHHE TI0 OKPY)KHOCTH, B3aUMOJICHCTBUE
T€J, PEAKTUBHOE IBIDKCHHE, KOJIeOaTeIbHOE ABMKEHHUE (3aTyXarolue u
BBIHYKJICHHBIE KOJieOaHUsI), PE30HAHC, BOJHOBOE JIBUKEHUE, OTPAXKEHUE
3ByKa, MPSIMOJMHEHHOE PaCHpOCTpaHEHHE, OTPAKEHUE U TPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3ioKeHUEe 0eIoro cBeTa B
CIIEKTp ¥ CIOXKEHHE CIEKTPaJbHBIX I[BETOB, JHCIIEPCUS CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTPa
W3JIYYEHUS ) 10 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNH B
OKpyXaromeMm Mmupe (B TOM uuciae (U3HYECKUE SBICHUS B TPHUPOJIE:
MIPWINBHI ¥ OTJIUBBI, ABIKeHNE T1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JIBI)KCHUE JKUBBIX OPraHW3MOB, BOCHPUATHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKHEe BOJHBI, I[yHaMH, 03XO, IIBeTa Tell,
OTNITHYECKUE SBJICHUS B MPHUPOJE, OMOIOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(HOIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHHWH, €CTeCTBEHHBIN
paauoaKTUBHBIA (POH, KOCMHUYECKHE Jy4H, PaJUOAKTUBHOE H3IyUYCHHE
NPUPOJIHBIX MHUHEPAJIOB, JIEMCTBHE PAJMOAKTUBHBIX H3JIyYECHUNH Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM IEPEBOJUTH MPAKTHYECKYIO 3a7adyy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBONCTBA (MPHU3HAKH) (PU3NUYECKHUX
SIBJICHUM;

OTHMCHIBATh M3Y4YCHHBIE CBOMCTBA Tel M (U3UUYECKHUE SBJICHUS, UCIIOIb3YS
dbuznyeckre BEIMYMHBI (CpPeAHsIs W MIHOBEHHAss CKOPOCThb Tejla IMpu
HEPABHOMEPHOM JIBM)KCHUH, YCKOPECHHE, TEpPEMENICHHEe, MyTh, YTrIOBas
CKOpPOCTh, CHJIa TPEHUS, CHWJIa YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TMAJICHUs, BEC Tela, HUMITYJIbC Tela, WMIYJIbC CHIIBI,
MEXaHMuecKass pabdoTa M MOIIHOCTb, IOTEHIMAIbHAS DHEPTrUs Tela,
MOJHSATOTO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPIrUsl CXKATOU
PY)KWHBI, KHHETUYECKAas JHEPTHS, TTOTHASI MEXaHUIECKast SHEPTHsI, IEPUO]]
¥ YacToTa KojeOaHWid, JyIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, II0Ka3aTelib MPEJIOMIICHHS Cpejbl), MPU ONHCAHUU
MPaBWIBHO TPaKTOBaTh (HU3WYECKUH CMBICI HCMOJb3yeMbIX BEJIMYMH,
0003HaYEHUS U EIWHUIBI (PU3NUYECKUX BEIMYMH, HAXOIUTh (DOPMYJIBI,



CBSI3BIBAIOIIME JAHHYIO (PU3UUYECKYIO0 BETUUYHMHY C JPYTMMH BEJIUYUHAMH,
CTPOUTH TPaPUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;
XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEPIO3UIMK CWJI, MPUHIUI OTHOCUTENbHOCTH ['anmuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHs] UMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPETIOMJICHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsAA0BOI0 U MAaCCOBOTO YHUCEI
P SIICPHBIX pEaKUusx, MpU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aMUChIBATh €0 MaTEMAaTUYECKOE BBIPAKEHHUE,

OOBACHATH (PU3UUECKUE MPOLIECChl W CBOMCTBA TeJ, B TOM 4YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
[IaroB ¢ Omnopoi Ha 2—-3 U3Y4YEHHBIX CBOWCTBA (DM3UYECKUX SIBJICHUMH,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a]1a4u (OMUPAIOIIHNECS HA CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIB3YS 3aKOHBI U ()OPMYIIbI, CBA3BIBAIOIINE (DU3MUECKHE BEJIMYMHBI: HA
OCHOBE aHaJM3a yCIOBHS 33[ja4M 3aIIUCBIBATh KPATKOE YCIOBUE, BBISIBIATD
HEJIOCTAIONINE UM U30BITOYHBIE TAHHBIE, BBIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBIE JJIA pEIICHUs,, MTPOBOJAUTH pPAcu€Thl U  OLICHUBATH
PEATMCTUYHOCTH MOTYYEHHOTO 3HaYCHHS (PU3NUECKON BETMYHHBI,
pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEUIUTh MPU TOMOIIH
bu3MYEeCKUX METOJOB, HCIOJb3Yysl OMUCAHUE HCCIEIOBAHUSA, BBIACIATDH
pOBEpSIEMOE MPEANOJOKEHUEe, OILICHUBAaTh MPABWIBHOCTh MOpsIKa
NPOBEICHUS]  UCCJENOBAaHMs, JeliaTb BBIBOJbBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUI U OTIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
bu3nUecKkux CBOMCTB Ten (M3yuyeHHe BTOpOro 3akoHa HeloToHa, 3akoHa
COXpaHEHUsl SHEPIruM, 3aBUCHUMOCTH MEpHOJia KOoJeOaHUN MPYNKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MAJIBIX KOJICOaHMH, TPSIMOJIMHEHOE PACIIPOCTPAHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YyYEHHE CBOMCTB M300pa’KEHUS B
IJIOCKOM 3€pKajie W CBOMCTB M300pa)keHusi MpeaMera B coOuparoien
JMH3€, HAOIOJIEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB M3Iy4YEHUSs):
CaMOCTOSITENIbHO  COOMpaTh YCTAaHOBKY U3 HM30BITOUHOro Habopa
000pyI0BaHus, ONKCHIBAThH XO/I OMbBITA U €r0 PEe3yIbTaThl, (POPMYIUPOBATH
BBIBOJIBL;

MPOBOJUTH MPU HEOOXOAMMOCTU CEPUIO MPSAMBIX M3MEPEHUM, ompeess
CpenHee 3HauyeHUuEe u3MepsieMoll BenudyuHbl (POKYCHOE paccTosHUE



coOuparomieit JTuUH3bI), OOOCHOBBIBATH BBIOOpP CHocoba H3MEPEHUs
(M3MepuUTENHHOTO MPUOOopPa);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUHN (3aBUCUMOCTb ITyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JBWXKEHMM 0O€3 HadaJbHOM CKOpPOCTH, IEepuoja
KOJIe0aHUN MaTeMaTHYeCKOro MasiTHUKAa OT AJUHBI HUTH, 3aBUCUMOCTH
yrja OTPa)K€HUs CBETa OT yIJIa MAJEeHUS M YIUIa MPEJOMIICHHS OT yrja
NaJcHUs): [UIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOMpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysibTaTbl IOJYYEHHOM 3aBHCHUMOCTH
(¢u3nyecKux BEIMYMH B BUAE TaOMUI] U IpadUKoOB, A€IaTh BBIBOJbI IO
pe3yNbTaTaM HCCIIEIOBAHUS;

IPOBOANTH KOCBEHHBIE H3MEpeHUsi (U3NUYECKUX BEIUYUH (CpemHsAs
CKOPOCTb ¥ YCKOPEHHUE TeJIa IIPU PABHOYCKOPEHHOM JBUKEHUH, YCKOPEHUE
CBOOOJHOIO TaJa€HUs, JKECTKOCTb MPYKUHBL, KOIPPUIMEHT TpEeHHUs
CKOJIbKEHUS, MeXaHudeckas padoTa M MOUIHOCTh, YacTOTa U TMEpPUOJ
KOJIe0aHUN MaTeMaTUYeCKOro W MPYKHMHHOTO MAasTHUKOB, ONTHYECKAs
Cuia coOuparoIeld JUH3bI, pPaJuOaKTUBHBIA (OH): IUIAHUPOBATH
U3MEpEHMs, COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBIIIOJIHATH
U3MEPEHHUs, CIeNysl NPEIJIOKEHHON WMHCTPYKLMWHU, BBIYUCIATH 3HAYEHUE
BEJIMYMHBI U AHAJIM3UPOBATH MMOJTYUYEHHBIE PE3YyJIbTaThl C YYETOM 3aJaHHOMN
IIOTPEIIHOCTHA U3MEPEHNN;

co0roaaTh npaBuia TEXHUKN 0€30IaCHOCTH IpU padboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE IIPU3HAKW M3YYEHHBIX (U3NYECKUX MOJAEIEH:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, [JTAHETapHas MOJIEb aTOMa, HYKJIOHHAsI MOJIEIb
aTOMHOTO AJ1pa;

XapaKkTepU30BaTh IPUHIMIBI JEUCTBUS M3YyYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX ONucaHud (B TOM YHUCIE:
CIIUJOMETP, NAaTYUKHU IOJIOXKEHHS, PACCTOSIHUSL M YCKOPEHHsS, pPAKETa,
9XOJIOT, OYKH, MepHuckom, ¢oToanmapar, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKOI, JO03UMETp, Kamepa BunbcoHa), ucnosb3ys 3HaHHUS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXonumble  (hU3MUECKUE
3aKOHOMEPHOCTH;

UCITIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTUYECKUX MTPOLIECCOB ITPU
pelieHnn  y4eOHO-NPAaKTUYECKUX 3a]ad, ONTHUYECKHE CXEMbl Ul
IOCTPOEHUS N300paKEHUI B IJIOCKOM 3€pKajie U COOMpPAIOLIEH JIMH3E;



OPUBOJIUTH  MPUMEPHl  (HAXOAuUTh UHGOpPMAIMIO O  MPUMEPAX)
IPAKTHYECKOTO HCIOJIb30BaHUA (PU3UYECKUX 3HAHUNA B TMOBCETHEBHOM
XKU3HU 1J1 obecrieyeHus: 0€30MacHOCTU MPHU OOpallleHHH ¢ PUOOpaMH U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUs 3I0POBbSI U COOMIOACHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOILeH cpesie;

OCYIIECTBIISAITh MOMCK HHpopManuu (U3NYECKOTO COJEpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3aMpoc, HAXOAUTh
IYTH OIpPEENICHUs TOCTOBEPHOCTH MOIYYEHHON MH(OpPMAIMK HA OCHOBE
UMEIOIINXCSA 3HaHUH U JONOTHUTEIbHBIX UCTOYHUKOB;

UCITOJIb30BATh MPU BHITIOJHEHUN YUEOHBIX 3a/laHU HAay4HO-IOMYJISAPHYIO
auTepaTypy GU3HUECKOTO COACPKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECYpPCHI
cetu UuTepHer, BiageTh MNpUEMaMH KOHCIEKTUPOBAHUSA TEKCTa,
npeoOpa3oBaHusl THPOPMALIMU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHbIE M YCTHbBIE COOOIIEHUS Ha OCHOBE
uHPOpMAIlMKM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTO COAEpkKaHMUS,
nyOIMYHO TMPEICTABIATh PE3yIbTaThl IPOEKTHON MM MCCIEA0BATEIbCKOM
NEeSTENbHOCTH, TMpPH 3TOM TPAaMOTHO  HCMOJb30BaTh  HM3YyUEHHBIH
NOHATUIHBIN amnmapar M3y4aemoro pasnena (U3MKU W COMpPOBOXKIATH
BBICTYIJICHHE IMpEe3eHTalMel ¢ y4€ToM OCOOCHHOCTEH ayauTOpHU
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHUE
7 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoabnbie IIpakTuueckue
n/n NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpa
bubnunoreka LIOK
1.1 ) - 2
H3HIKa - HayKa O pHpoae https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 1
HBHHCCKHE BEHHAMHbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBI METO]1 TO3HAHUS 2 1 bubmorexa [IOK
' v A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nen 2. [lepBoHavaibHbIe CBeAeHHS 0 CTPOCHUH BelleCTBA
bu6mmoreka [IOK
2.1 1
Crpoenne semectsa https://m.edsoo.ru/7f416194
29 JBr>KEHUE U B3aMMOJICICTBUE YaCTHI] ) 1 bu6nuoreka [IOK
' BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPCTATHBIC COCTOANMA BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pasznen 3. /IBu:keHue U B3aUMO/IeiicTBHE Te
3.1 MexaHU4eCcKO€e IBUKEHUE 3 bubmmorexa ITOK

https://m.edsoo.ru/71416194




bub6munoreka LIOK
3.2 Hrepuus, macca, nI0THOCTS 4 ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
33 Cuna. Bupst cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, ’KUAKOCTEH U ra30B
41 [anenue. Ilepenaua naBnenus TBEPABIMU 3 bubmmoreka [JOK
) TeJIaMH, )KUJKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.2 Jlasnenne xuaKoCTH > https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.3 ATmoC(hepHOe aBeHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE )KUIKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubmmoreka [JOK
) B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pasznea S. Pabora u MOIIHOCTB. JHEPrus
bubmunorexa LIOK
> Pabora u mommocts 3 ! https://m.edsoo.ru/7f416194
bubmunorexa LIOK
32 Hpocteie MexaHu3Mb! > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexannueckas SHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12




8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne n/m P Konrpoabnsie  IIpakruueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CtpoeHue U CBOWCTBA BEIIECTBA 7 bubmorexa [TOK
’ P B https://m.edsoo.ru/7f4181ce
Bbu6nuoreka [JOK
1.2 T 31 2 5
CTTIOBBIC HPOLECCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 38
Pa3nes 2. JinekTpuyecKue M MATHUTHBIC SIBJICHHSA
)1 DneKkTpruyecKue 3apsiibl. 3apsHKEHHBIE Tella 10 1 1 bubmmoreka [JOK
) W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
bu6nmuoreka [JOK
2.2 I1 i i 30 1 7
OCTOSTHHBIN AJIEKTPUYECKHUI TOK hitps//m.cdsoo.ru/7f4 181 ce
Bbu6nmuoreka [JOK
23 M 9 1 1.5
ATHITHBIC ABICHI https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 DneKkTpoma a 4
FICKTPOMATHHTHAS HEAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 53
Pa3nes 3. [loBTOpuTEeIbHO-0000 1AM I MOAYJIb
11 [ToBTOpEeHME M 0000IIIEHNE COMEPIKAHUS 2 )
) Kypca (Qu3uKy 3a 8 Kiacc
HTroro no pasneny 8




PesepBHOE Bpems

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

14.5




9 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne n/m P Konrpoabnsie  IIpakruueckue (witpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJIeHHUSA
11 MexaHH4eCKOe JIBMKCHUE U CIIOCOOKI €TI0 19 ] 1 bu6muoreka [JOK
' OIMCAaHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 22 1 3
SAIMOSICHCTBHC T https://m.edsoo.ru/7f41a4a6
bu6nmuoreka [JOK
1.3 3aKOHBI COXpaHe 16 1 3
HIbl COXpanCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pasgeny 57
Pa3gen 2. Mexann4deckKue K0Je0aHUA U BOJHBI
bu6nmuoreka [JOK
2.1 Mexaandeckne Kojiaeoa 7 3
RARIHCCRIC KOACOATHA https://m.edsoo.ru/7f41a4a6
Bbu6nmuoreka [JOK
2.2 MexaHu4ecKue BO .3 8 1 3
RXAHHIHCCRUC BOTHBL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znea 3. DiieKTpOMArHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
11 DIEeKTPOMarHuTHOE MOJE U 6 ) bubmmoreka [JOK
) 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3nen 4. CBeToBbIe IBJICHUS




bubmuorexa [JOK

4.1 3aKOHBI pacpOCTPAHECHUS CBETA 6 2 hitps://m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
4.2 JInH3BI 1 onTHYECKHE TPHUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 PasnoxxeHue 6emoro cBera B CIEKTP 3 2 hitps://m.edsoo.ru/7f4 1a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBble siBJIeHUS
bu6mmoreka [IOK
5.1 Hcnyckanne u norjoneHne cBeTa aroMoM 4 1 hitps://m.cdsoo.ru/7 41 adat
bu6mmoreka [IOK
2 1
> CTpoeHe aTomHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
bubmnorexa [JOK
. A 1
53 JIEPHBIE PEAKIIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznea 6. [loBTOpUTEIHHO0-00001IA0IM I MOYJIb
6.1 [ToBTOpeHue u 0000IIEHNE COIEPIKAHUS 9 ) bubnumoreka [IOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 119 27




IHHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTtpoabHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHmusl

DJIeKTPOHHBIE
uudponbie
oOpa3oBaTe/ibHbIE

pecypcbl

®dusuka — HaykKa O MpUpoOJeE.
SIBiieHus IpUpoIbI

dusunueckue IBICHUA

dusnueckue BEITMUNHBI U UX
U3MepeHue

Ypoxk-uccienoanue "M3mepenue
TEeMIIEpPaTyphl MPY MOMOIIH
JKUJKOCTHOTO TEPMOMETpA U
JaT4uKa TeMIEpaTypel”

MeTo bl Hay4YHOTO MTO3HAHMUSL.
Onucanne pU3NUECKHUX SIBICHUN C
IIOMOIIBIO MOJIETIEN

bubmunoreka LIOK
https://m.edsoo.ru/ff09{72a

VYpok-uccnenosanue "l[Iposepka
THITOTE3BI: JaJBHOCTH MOJETA
[IapyKa, MyIEeHHOTO
TOPU30HTAIBLHO, TEM OOJIBIIE, YeM
OoJpIIie BhICOTA ITycKa"

Crtpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIOMINE JTUCKPETHOEC
CTPOCHUE BEIIECTBA

bubmunoreka LIOK
https://m.edsoo.ru/ff09fe0a




bubmunoreka LIOK

"ITmotHOCTE BemiecTa"”

8 BIDKEHHE YaCTHII BEIECTBA
A HBei https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OnbITH IO
9 HaOJIFOJEHUIO TEIJIOBOTO
PaCIIMPEHHS Ta30BY
10 ArperaTHbl€ COCTOSIHHS BEILIECTBA
Oco0OeHHOCTH arperaTHbIX
1 cocTossHUM BoabL. O000IICHNE 10 bubnuoteka [JOK
pazaeny «llepBoHavabHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUHU BEILIECTBA
MexaHndeckoe OBUKEHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubmmorexa [OK
p p p https://m.edsoo.ru/ff0a05c6
JIBHYKEHUE
bu6mmoreka [IOK
13 CkopocTts. EAVHUITEI CKOpOCTH
p A I p https://m.edsoo.ru/ff0a079¢
14 Pacuer iyt 1 BpeMeHU IBMKEHUSA bubmmorexa [OK
yr P A https://m.edsoo.ru/ff0a0aed
15 WNueprusa. Macca — mepa bubnuoreka [JOK
WHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
IInotHOCTh BemecTBa. Pacuer
16 Macchl 1 00bEMA Tejla IO €ro bubmorexa LIOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
Jlaboparopnas pabota
17 «Ornpenenenue MIOTHOCTH TBEPAOTO
TEIa»
13 Pemenue 3agau mo reme bubnuoteka [JOK

https://m.edsoo.ru/ff0al23c




Cuna xak XxapakTepUCTHKa

19 B3auMoercTeua Ten. Cuia
ynpyroctu. 3akoH ['yka
Jlaboparopuas pabota «3yueHue
20 3aBUCUMOCTH PACTSKCHUS
(nedopmanun) NpyxUHBI OT
MPUIIOKEHHON CHJTBI»
21 [[“IBnenue Tsrorenus. Cuina
TSDKECTH
CBs3b MEXKY CUIION TSKECTH U
. bu6mmoreka [IOK
22 Maccoi Tena. Bec tema. Pemenne
" | https://m.edsoo.ru/ff0al778
3aga4 mo teMme "Cuia TsHKecTH
Cuiia TSKeCcTH Ha X IDIaHETax.
23 duznueckue xaj ali[feyr HCTHKHA bubmorexa LIOK
p p https://m.edsoo.ru/ff0al1502
[LUTAHET
bubmunoreka LIOK
24 HUsmepenne cui. JluaamMmomer
p A p https://m.edsoo.ru/ff0al8cc
bubmunoreka LIOK
25 Bec tena. HeBecoMocTh
https://m.edsoo.ru/ff0al778
CrnokeHne AByX CHUII,
26 HaIl aBJ'IeHIi[BI?(XHO OIHOHM IpIMOit bubmorexa LIOK
P . a p ) https://m.edsoo.ru/ff0ala70
PaBHOelicTBYOIIIAsA CHIT
27 Pemenue 3amau mo teme
"PaBHoneiicTByromas cui"
73 Cuia TpeHus u e€ Bubl. TpeHue B bubnuoreka [JOK
IIPUPOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabota «M3yueHnue bubmmoreka [JOK

3aBUCHUMOCTH CHUJIbI TPCHHUA

https://m.edsoo.ru/ff0alcc8




CKOJIBKCHHUA OT CUJIbI JaBJICHUA U
XapakTepa CONMpHUKaCAOIINXCs
MMOBEPXHOCTEM

Pemenue 3ama4d Ha OMpCACIICHUC

30 N .
PaBHOJECHCTBYIOLIEH CUIIBI
Pemrenue 3agaud mo remam: «Bec

31 tenay, «I'paduueckoe nzoOpakeHue bu6nuoreka [JOK
cuiny, «Cuminiy, https://m.edsoo.ru/ff0alde0
«PaBHOZIEWCTBYIOIIAS CUI»

KontponbHas paboTa mo TeMam:
«MexaHn4eCcKoe TBHIKCHHECY,

32 «Macca, IIIOTHOCTEY, «Bec Temay,
«['padpuueckoe n300pakeHUE CUI»,
«Cunbi»

13 JaBnenue. CriocoObl yMEHBIICHUS U bubnuoreka [JOK
YBEJWYCHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
JlaBeHue raza. 3aBUCUMOCTD

34 IaBJIEHUS ra3a oT 00bEMa bubnnorexa LIOK

’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
[lepenaya naBiaeHus TBEPABIMU
35 TeJIaMH, JKUIKOCTSIMU U ra3amMu bubmmorexa [IOK
> ) https://m.edsoo.ru/ff0a25b0
3akoH [lackamns
JlaBlIeHHE B )KUJIKOCTH U Ta3e,
36 BBI3BAHHOE JE€HCTBUEM CHIIBI bubmmorexa IOK
https://m.edsoo.ru/ff0a2718
TSOKECTHU
17 Pemenue 3agau no reme «/laBnenue bubmuoreka [{OK

B JKUIKOCTH U rase. 3akoH Ilackainsy»

https://m.edsoo.ru/ff0a2826




bubmunoreka LIOK

38 Coo6
CODIIAIOMIMECH COCY BT https://m.edsoo.ru/ff0a2970
39 I'mppaBnnueckwmii npece Bubmmorexa [IOK
AP p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
SKUIKOCTHBIM HAacocC
A1 ATmochepa 3eMiIH U IPUUHHBL & Bbu6muotexa [JOK
CYLIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
4 Bec Boznyxa. AtmocdepHoe bu6nuoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocdepHoro bubmmoreka [JOK
napienus. OnsiT Toppuyeriu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(EPHOTO
44 aBJICHUS OT BBICOTHI H4, OBHEM bubmorexa [IOK
A AP https://m.edsoo.ru/ff0a2fc4
Mops
45 Bbapomerp-anepoun. AtmochepHoe bu6nuoreka [JOK
JIaBJICHUE HA Pa3JIM4YHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agaud mo reme "
AtMocdepHoe naBienne"
JlelicTBrE )KUIKOCTHU U raza Ha
47 MOTPY>KEHHOE B HUX TEJIO bubmmorexa LIOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxuMenoBa cuia
Jlaboparopnas pabota
43 «OrnpeneneHne BbITAIKUBAIOLIEH Bbubmuotexa [JOK
CHUJIbI, ICVCTBYIOILEH Ha TETIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)»
49 JlaGopatopHnast paboTa 1o Teme bu6nuorexa [IOK

«HccnenoBanue 3aBUCUMOCTH Beca

https://m.edsoo.ru/ff0a3514




Teja B BOAE OT 00bEMa
MOTPYKEHHOU B KUKOCTh YaCTH
Tena»

50

IInaBanue Ten

bubmunoreka LIOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas pabota
"KoHcTpynpoBaHue apeoMeTpa Win
KOHCTPYUPOBAHHE JOAKHU H
OIpeJieIIeHuE €€
rpy30n0abEMHOCTH"

52

Pemienue 3amad mo TemMam:
«IInaBanue cynos.
BosnyxormnaBanuey, «J/laBnenne
TBEPABIX TEJ, )KUIKOCTEU U ra30B»

bubmunoreka LIOK
https://m.edsoo.ru/ff0a3654

53

KonrponsHas pabora o Teme
«/laBiieHHE TBEPABIX TeE,
JKAJKOCTEU U Tra30B»

54

Mexanunueckasi pabora

bubmunoreka LIOK
https://m.edsoo.ru/ff0a3f82

55

MorHocTs. EquHUITBI MOIITHOCTH

bubmunoreka LIOK
https://m.edsoo.ru/ff0a3f82

56

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAaEMOM IIPU
noanéMe o jectauie"

57

IIpoctsie MexaHu3Mbl. Pryar.
PaBHOBecue cui Ha peiuare

58

Peruaru B TexHuKe, OBITY U
npupoje. JlaboparopHas pabota

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478¢e




«HccnenoBanue ycioBUil
paBHOBECHSI pblUara

59

Pemenue 3amau mo TemMe «Y CIOBUA
paBHOBeCI/IH pbmara»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Koaddumnment nonesnoro aecTeus
Mexanusma. JlaboparopHas padota
«3mepenue KII/ HakinoHHOM
IJIOCKOCTH

0.5

61

Pemenue 3agau mo teme "Pabora,
mortHocTh, KITI"

bubmunoreka LIOK
https://m.edsoo.ru/ff0a4c48

62

Mexanuyeckas dHeprusi.
Kunernueckas 1 noTeHIMaIbHAS
JHEprus

bubmunoreka LIOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEPTUU

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 10 TEME
"DKCIEPUMEHTAIBHOE ONPEICTICHUE
M3MEHEHUS KUHETUYECKOU 1
MOTEHIMATBHOW SHEPTUH MPU
CKaTBIBAHUH TE€Ja IO HAKJIOHHOU
MJI0CKOCTH"

65

KontponbHas paboTa mo teme
«PaboTta 1 MOIIHOCTb. DHEPTUS»

66

PesepBubIit ypok. Pabora ¢
TEeKCTaMH 110 TeMe "MexaHnJecKkoe
nBykeHue"

bubmunoreka LIOK
https://m.edsoo.ru/ff0adee6d




PesepBHblii ypok. Pabora c
67 TekcTaMu 110 Teme "JlaBienue
TBEPJBIX TN, )KUJIKOCTEH U Ta30B

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

PezepsHblii ypok. Pabora c

68 TekcTaMu 1o TeMe "Pabora. 1
MouHocTh. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOTPAMME




8 KVIACC

No KoaudecTBO 9acoB Jara JJIeKTPOHHBbIE
JlonmoaHuTebHA
n/ Tema ypoxka Bcer  Kontpoabnbl ~ IlpakTuuyeckm = M3y4eHu  uupoBbie % MHGpOpMAIHS
n 0 € paGoThl e padoThl 1 o0pa3oBaTe/ibHbIE
pecypchl

OcHOBHBIE

MTOJIOYKEHUS

MOJIEKYJISIPHO- bubnnorexa [HJOK

KWHETUYECKOU 1 https://m.edsoo.ru/ff0a525

TEOPUH U UX 6

OTIBITHBIE

MTOATBEPKICHUS

Macca u pazmep )

aTOMOB M MOJICKYJT

Mogaenu TBEpIOTO,

JKUJIKOTO U bubmuorexa [JOK

ra3000pa3HoOro 1 https://m.edsoo.ru/ff0a540

COCTOSIHUU €

BeleCTBa

OObsicHEHHE

CBOWCTB TBEPIOTO,
JKUIKOTO U
ra3000pa3HoOro
COCTOSIHUM
BEIIECTBA Ha
OCHOBE II0JIOKEHHI
MOJICKYJISIPHO-
KHHETHYCCKOM
TEOPUH




bubmnorexa [JOK

Kpucrannmueckue
5 https://m.edsoo.ru/ff0a580
u amop(HbIe Tena 0
CmauuBaHue u
bu6mmoreka [IOK
KanuJUIIPHOCTb.
6 https://m.edsoo.ru/ff0a553
IToBepxHOCTHOE 0
HATSKCHUE a
TermoBoe bubmuorexa [JOK
7 pacimpeHue u https://m.edsoo.ru/ff0a5a2
coKaTue 6
Temnepartypa.
CBs13b
g TEeMIIEpaTypbl CO
CKOPOCTBIO
TETJIOBOTO
JIBUKEHUSI YaCTHI]
Buytpennsis
sHeprusa. CrocoObl bubnmoreka [IOK
9 U3MECHEHUSA https://m.edsoo.ru/ff0a5c6
BHYTpCHHCH 0
SHEPTUU
bu6mmoreka [IOK
Bunnr
10 https://m.edsoo.ru/ff0a641
TeTToTnepe1aun )
Ypok-
KOH(epeHIHs bubmmoreka [JOK
11 "[IpakTrueckoe https://m.edsoo.ru/ff0a65¢c
HUCHOJb30BAHUE 0

TETUIOBBIX CBOMCTB




BEIIECTB U
MaTepHaJioB B
HEISIX
SHEPTrOCcOEPEIKECHUS

12

KomnuuectBo
TEIJIOTHL. Y AenbHas
TEILUIOEMKOCTD

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a697
6

13

Pemenue 3agay o
TCMC yI[GJII:HaH
TEIUIOEMKOCTD

14

YpaBHenue
TEIUIOBOro OajaHca.
TemnooOmeH u
TEIJIOBOE
paBHOBECHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a708
8

15

JlaGopaTtopHas
pabora
"UccnenoBanue
SIBIICHUS
TEII000MEeHa pu
CMEIIMBaHUU
XOJIOTHOHN U
ropstaeit BoanI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6a9
8

16

Pacuer xonndecTBa
TEIUIOTHI,

HEO00XO0IUMOTO I
HarpeBaHus Tejaa 1




BBIACIIACMOTI'O UM
IIpH OXJTAXKICHUN

17

Jlaboparopuast
pabora
"Onpenenenune
YAEIbHOU
TEII0EMKOCTH
BenrecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6bb
0

18

OHeprus TOIINBA.
VY aenpHas TemioTa
cropaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7b5
a

19

Pemnrenue 3agad mo
Teme "ynenpHas
TEIJI0Ta CTOPAHUS
TorInBa"

20

[IpoBepounas
pabora 1o Temam
"KonuuecTBo
TEIUJIOTHI U
TerI000MeH"

21

IInaBnenue n
OTBEp/IC€BaHUE
KPUCTAJUTUYECKUX
Ten. Y aenbHas
TEIUIOTAa TUIaBJICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a71d
2

22

Pemnrenue 3agad mo
TCMC IIJIaBJICHUC U
KpI/ICTaJIJ'II/IBaI_[I/IH




23

Jlaboparopuast
pabora
"Onpenenenue
YAETbHOM TEIIOThI
IJIaBJieHus apaa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a72fe

24

[TapoobpazoBanue
¥ KOH/ICHCAITHSL.
Ucnapenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a740
C

25

Kunenue.

VY aennHas TEIioTa
napooOpa3zoBaHus U
KOHJICHCAIIHH.
3aBHCHUMOCTh
TEeMITepaTypbl
KUIICHUS OT
aTMochepHOoro
JIaBJICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0a786
c

26

Pemnrenue 3agad mo
TEME
"[TapooOpazoBanue
H Kurenue"

27

HacpieHsslid u
HEHACBIIIEHHBIIA
nap. BnaxxHocth
BO3/IyXa

28

Brnaxxnocts
BO3/TyXa.
JlaGopaTtopHas
paborta

bubmuorexa [JOK
https://m.edsoo.ru/ff0a762
8




"Onpenenenue
OTHOCHUTEILHOHU
BJIA)KHOCTH

BO3ayXa"

29

Pemenue 3amay Ha
OmpeAcIIcHUE
BIa)KHOCTH
BO3/yXa

30

[TpunUIB paboTHI
TEIJIOBBIX
IOBUTATEIICH.
[TapoBas TypOuHa.
JIBurarenn
BHYTPEHHETO
CTOpaHus

31

KIIJI TermoBoro
JIBUTATEJIS.
Tennossle
JIBUTATENU U
3aIuTa
OKpYy>Karolmeun
Cpelibl

bubmuorexa [JOK

https://m.edsoo.ru/ff0a7c7

C

32

Pemnrenue 3agad mo
teme KIIJT
TEIJI0BBIX
aBUTaTeiei

33

3aKOH COXpaHEHUS
Y TIPEBpAICHUS
SHEpPTUU B




TCIIJIOBBIX
mporeccax

34

Pemenue 3ama4d mo
TEME
"IIpeBpaieHus
SHEPTUHU B
TEIUIOBBIX
npoueccax"

35

Pewmenue
KOMOWHHUPOBaHHBIX
3ama4

36

IToaroroBka x
KOHTPOJIBHOU
pabote mo Teme
"TemnoBbie
SIBJICHMS.
HN3menenue
arperaTHbIX
COCTOSTHUM
BenrecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f
2

37

KoHnTponbHas
pabora 1o Teme
"TemnoBeie
SIBJICHUS.
H3menenue
arperaTHbIX
COCTOSIHUM
BemecTna"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86a
e




38

Ananuz
KOHTPOJIbHOM
paboThI

39

DnekTpu3anus Teil.
JBa pona
ANEKTPUUECKUX
3aps0B

40

Ypok-
uccae0BaHNe
"DJIeKTPOCKOII:
DnekTpu3aius Teil
WHAYKIMEH U IPU
CONPUKOCHOBEHUHU"

41

3aKOH COXpaHEHUS
AJIEKTPHYECKOTO
3apsja

42

BsaumogeiicTBue
3ap$DK€HHI>IX TCII.
3axoH KyrnoHna

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a87¢

4

43

DJIEKTPUYECKOE
ToJie.
HanpsixeHHOCTD
3JIEKTPUYECKOTO
noss. [IpuHimn
CyNEPIO3ULIUU
AIEKTPUYECKUX
rnoseun

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a8a0

a

44

Hocurenn
ANEKTPUUYECKUX




3aps0B.
DJIeMEeHTapHbIN
3apsg. CtpoeHue
aToMa

45

[IpoBoaHUKY U
JIABJICKTPUKH.

bubmuorexa [JOK

https://m.edsoo.ru/ff0a8ef6

46

Pemrenue 3agaq Ha
MIPUMEHEHUE
CBOMCTB
ANEKTPUUYECKUX
3apsioB

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a90c

Y

47

KonTponbnas
pabota o Teme
«B3aumopericTBue
ANEKTPUUECKUX
3apsI0B»

48

AHanu3
KoHnTpoasHoi
paboTsI

49

DJIEKTPUUYECKU I
TOK, YCIIOBHSI €70
CYILIECTBOBAHUSI.
HcTounuku
AIEKTPUUYECKOTO
TOKa

bubmuorexa [JOK

https://m.edsoo.ru/ff0a95a

4

50

JleicTBus
AIEKTPUUYECKOTO
TOKa

bubmuorexa [JOK

https://m.edsoo.ru/ff0a96b

2




51

Ypok-
UCCIIeIOBAaHHE
"JleicTBHE
IEKTPUUECKOTO
1oJIs Ha
IIPOBOJHUKHU U
JUAIIEKTPUKH"

52

DNEeKTpUUECKUI
TOK B METaJlJIax

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a983
8

53

DNEeKTpUUECKUN
TOK B )KUIKOCTSIX U
raszax

54

DnekTpuyeckas
LENb U €€
COCTaBHBIEC YaCTH

55

Cuna Toka.
Amnepmerp

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8bd
6

56

Pemrenue 3agau
"IIOHSTHE CUIIBI
TOKA"

57

DneKTpruYecKoe
HaIpsHKEeHUe.
BonbT™meTp.

bubmuorexa [JOK
https://m.edsoo.ru/ff0a%¢1
4

58

Pemntenue 3agau
"TlousaTue
HanpspKeHus"




59

Jlaboparopuast
pabota «cbopka
AJIEKTPUYECKON
(211703

60

ConpoTuBieHue
MIPOBOHHKA.
VneapHOE
COINPOTHBIICHUE
BEIIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa73

8

61

Jlaboparopuast
pabora
"3aBHUCHUMOCTD
AIIEKTPHYECKOTO
COIIPOTHBIICHUS
MIPOBOJTHUKA OT €T0
JJIWHBI, INTOIMIaaAn
MOTEPEYHOTO
CCUCHUA U
Marepuana"

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa73
8

62

3aBUCUMOCTD CHIIBI
TOKa OT
HaIpsDKEHUs. 3aKOH
Owma 151 yyacTka
Lenu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aad4
a

63

perieHue 3aaaq
«3axoH Omay

64

JlaGopaTtopHas
paborta
"UccneqoBanue

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa04
e




3aBUCUMOCTHU CHUJIBI
TOKa, UIYIIETO
gepe3 pe3nucTop, OT
COIIPOTHBIICHUS
pesucropa u
HAaIpsKCHUSA HA
pesuctope"

65

IlocaenoBaTenbpHOE
CcoeIUHEHHE
MTPOBOTHUKOB

66

Pemenue 3amad 1mo
TeMe
"TTociienoBaTeILHO
€ COeIUHCHHE
MPOBOJHUKOB"

67

Jlaboparopuast
pabora "IIpoBepka
MIpaBHJIa CIOKEHUS
HanpsHKEHUN MpU
MOCIe0BATEIHLHOM
COEIMHEHNH JIBYX
pe3uctopos"

bubmuorexa [JOK

https://m.edsoo.ru/ff0aaa5

8

68

[TapannensHoe
COEIMHEHHE
MIPOBOJHUKOB

69

Pemenue 3amad 1mo
TEeMe
"[TapayensHOE




COeJIMHEHHE
MPOBOJHUKOB"

70

Jlaboparopuast
pabota "IIpoBepka
paBujia JJIs1 CUJIbI
TOKa MPHU
napajuieIbHOM
COCAMHECHUHT
pe3uctopon”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aad1
e

71

Pemenue 3amay Ha
MIPUMEHEHUE
3akoHa Oma s
Pa3IMYHOTO
COCTMHCHHUS
MPOBOJHUKOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaf8a

72

CaMmocTosTenspHast
pabora 1o Teme
"3akoH Oma"

73

Pa6ota u
MOIITHOCTD
AIEKTPUUYECKOTO
TOKa. 3aKOH
Jxoyns-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab12
4

74

Jlaboparopuast
paborta
"Onpenenenune
paboTHI 1
MOIITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab3e
0




AIEKTPUUYECKOTO
TOKA"

75

DNEeKTpUYECKUe
LENH U
noTpeduTenn
AJIEKTPUYECKON
SHEPTHH B OBITY.
Kopotkoe
3aMbIKaHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab66
0

76

[Toaroroska k
KOHTPOJIBHOU
pabote 1Mo Teme
"DneKkTpuuecKue
3apsibl.
3apsiKEHHbIE TeJa U
ux
B3aUMO/ICVCTBHUS.
ITocTostHHBIN
AIEKTPUYECKHUI

TOK

bubmuorexa [JOK
https://m.edsoo.ru/ff0abd2
C

77

KoHnTponbHas
pabota mo Teme
"DnexTpuueckue
3apsbl.
3apsiKEHHbIE TeJa U
ux
B3aHUMOJICHCTBHA.
[TocTostHHBIM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea
8




AIEKTPUYECKHUI

TOK

78

Amnanus
KOHTPOJIBHOU
paboThI

79

ITocTosiHHEIE
MAarHuThI, HX
B3aWMOJICVICTBHE

80

Ypok-
UCCIIEIOBaHKE
"U3yuenue noneu
MOCTOSIHHBIX
MarHuToB"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac3d
0

81

MarauTHoe T10JI€.
MarauTtHoOe 110JIe
3eMIIHn U ero
3HAYECHHUE JJIs
JKU3HM Ha 3eMiie

bubmuorexa [JOK
https://m.edsoo.ru/ff0acOb
a

82

JInHUY MarHUTHOTO

OJIS.
HNHTEHCUBHOCTD
MarHMTHOTO IO,
MarauTtHas
WHTYKIHUS.

&3

OnbIT Dpcrena.
MarauTtHoOe I10JIe
AIEKTPUUYECKOTO
TOoKa MarauTHoe
T0JI€ KaTYIIKH C

bubmuorexa [JOK
https://m.edsoo.ru/ff0acld
2




TokOoM. I[IpaBuio
OypaBunKa

84

IIpumeHeHue
AJIIEKTPOMArHUTOB B
TEXHHKE.
Jlaboparopuast
pabora "COopka u
U3y4eHUe
3JeKTpoMaruura'

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74
a

85

OneiT AMmnepa.
Cuna Amrmepa.
[IpaBuio neBoi

pyKH.

86

Pemenne
KayeCTBEHHBIX
rpadu4ecKux
3ajau.

87

DNEeKTpOoABUTATEND
IIOCTOSIHHOTO TOKA.
Hcnonb3oBanue
AJIEKTPOJABUIATEIICH
B TEXHUYECKUX
YCTpOMCTBAX U Ha
TpaHCIOpTe.
JlaGopaTtopHas
pabora
"KoHcTpynpoBanue
U U3y4eHue paboThl
aieKTpoaBUrarens"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86
c




88

OmnsiTel Dapanes.
3aKkoH
AJIEKTPOMATrHUTHOMN
UHIYKIUH.
[IpaBuio Jlenna

89

DNeKTpOoreHeparop.

Crioco0mI
MOJTyYCHUS
BIEKTPUYECKON
SHEPTHH.
DNEeKTpOCTaHIIUU
Ha
BO300HOBIISIEMBIX
HCTOYHUKAX
SHEPTUU

90

[Toaroroska k
KOHTPOJIBHOU
pabote mo Teme
"DnexTpudeckue u
MarHUTHbIE
SIBJICHUS "

91

KoHnTponbHas
pabota mo Teme
"DnexTpudeckue u
MarHuTHbIE
SIBJICHUS "

bu6mmoreka [IOK

https://m.edsoo.ru/ff0acbl

4

92

IToBTOpenue u
00001eHue 1o




TteMme "TemmoBeie
SIBJICHUS"

93

IToBTOpenue u
000011IeHHE TI0
TeMe "TernnoBbie
SABJICHHUS"

94

[ToBTOpEHME M
00001IeHe 1Mo
TeMe
"DnekTpocraTuka"

95

[ToBTOpEHME M
0000111eHNE TIO
Teme "llocTossHHBIN

TOK

96

[ToBTOpEHME M
0000111eHNE TIO
TeMme "llocTosTHHBIN

TOK

97

[ToBTOpEHME M
0000111eHNE TIO
TeMe "MarauTHbIie
SABJICHHUS"

98

3ader 1o
Marepuainy 8
KJlacca

99

3auer o
Marepuany 8
KJlacca




100

Pe3epBHbIit ypoK.
Pabora ¢ Tekcramu
o teme "TemoBble
SIBJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5
e

101

PesepBHbIii ypOK.
PaGora ¢ TekcTamu
10 TEME
"[TocTostHHBII
BIEKTPUYECKUI

TOK

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc
6

102

PesepBHbIii ypOK.
PaboTa ¢ TekcTramu
IO TEME
"MarauTHbIe
SIBIICHHS"

OBIIEE KOJIMYECTBO
YACOB I1O0
[MPOI'PAMME

102

14.5




9 KVIACC

KouunyecTBO 4yacoB JJIeKTPOHHBbIE
Ne ara u@posBbIe
n/n Tewa ypoka Bcero Kontpoabusie — Ipakrueckue fdlsyqennﬂ :6[()1:11;033Te.111>m)1e
padoThI padoThI pecypen

| MexaHndeckoe OBUKEHUE. |
MarepuanbHasg TOUKa

) Cucrema orcuera. OTHOCUTEIHLHOCTD 1 bubmuorexa [JOK
MEXaHNYECKOTr'0 JIBUKCHUS https://m.edsoo.ru/ff0ad474

3 BekTopHble BETUYMHBI, ONIEPALINH C |
BEKTOpPaMHU, MTPOCKIIUN BEKTOPOB

4 Paaunyc-BexkTop MarepuanbHOU |
TOYKH, NTepeMellleHUE Ha MII0OCKOCTH

5 PaBHOMEpHOE NpsIMONIMHENHOE ) bubmmoreka [IOK
JIBUKECHUE https://m.edsoo.ru/ff0ad19a
HepasHOMepHOE NpsIMOIUHENHOE

6 nBukeHue. CpeaHssi 1 MTHOBEHHAs 1
CKOPOCTb
Pemrenue 3agad mo reme

7 "PaBHOMEpHOE IBUKEHUE U CPEIIHSS 1
CKOpOCTB"

2 [IpssMonHENHOE paBHOYCKOPEHHOE | bubmmoreka [JOK
JBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSIMOJIMHENHOTO

9 PaBHOYCKOPEHHOTO JIBH>KCHHSI. 1
I'paduk ckopocT




10

Pemenue 3anay no teme "CkopocThb
PaBHOYCKOPEHHOTO
MPAMOJIMHEHHOTO IBUKEHUS"

11

Jlaboparopnas pabota
"OnpeneneHne yCKOpeHus Tesa Ipu
PaBHOYCKOPEHHOM JIBUKEHUH TIO
HAaKJIOHHOM 1uiockocTu"”

Bbub6nmuoreka [JOK
https://m.edsoo.ru/ff0adb18

12

CBoOoaHoe nagenue tei. OIbITh
Tanmunes

13

Pemrenue 3agad mo reme
"I[lepemenienne npu
PaBHOYCKOPEHHOM TMPSMOIUHEHHOM
aBrKeHun"

14

I'paduaeckas naTEpIIpETALIHS
YCKOPEHHS, CKOPOCTH, TPOHACHHOTO
MyTH ¥ IEPEMEIICHUS JIIIs
MPSIMOJIMHEHHOTO IBUKCHUS

15

PaBHOMEpHOE NBH>XEHUE 10
okpyxxHocTH. [lepuon u yactora
oOpamienus. JInaeiHas u yrioBas
CKOpPOCTH

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0ael76

16

Pemtenue 3amau mo temMe "nmuHenHasg
Y yrjioBasi CKOpocTu"

17

[{eHTpOCTpEMHUTEIIBHOE YCKOPEHUE

18

Pemenne 3agau o teme "JIBrmkeHne
0 OKpYy>XHOCTH"




KonrponsHas pabora o Teme

19 "MexaHn4yeCcKoe OBHKEHUE U
CrocoObI €ro onucanus"
Ilepseiit 3akoH Hprorona. Macca -
20 Mepa UHEPTHOCTH, HHEPIIUAJIbHBIC bubmorexa [JOK
p p ’ pit https://m.edsoo.ru/ff0ae612
CHUCTEMBI OTCUETA.
21 Bropoii 3akon HetoToHa. BekTop bubmuorexa [JOK
cuibl. PaBHOIEHCTBYIOIIAS CUJIa. https://m.edsoo.ru/ff0ac72a
” Tpetwuii 3akon HproToHa. bubmmoreka [JOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
7 Pemienue 3a1au Ha npuMeHeHUE bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bu6mmoreka [IOK
24 C .3 r
118 YHpYToCTH. Saxom & yxa https://m.edsoo.ru/ff0aeca?
25 Pemenue 3agau mo reme «Cuna
YOPYTOCTH
JlabopaTtopHnas pabota
26 «OnpeneneHne KeCcTKOCTH bubmmorexa [TOK
pelt https://m.edsoo.ru/ff0ace28
MIPY>KUHBD»
bu6mmoreka [IOK
27 C
fta TperuA https://m.edsoo.ru/ff0af738
)3 Pemenue 3agau no reme «Cuna bubmuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
Jlaboparopnas pabota
29 "Onpenenenue kodddummenrta bubmmorexa HOK

TPEHHS CKOJIbKEHUS"

https://m.edsoo.ru/ff0af8be




Pertennie 3aga4d mo reMe "3aKOHBI

Bbu6nuoreka [JOK
30 Hrerorona. Cuia octh. Cuna
" ypyr https://m.edsoo.ru/ff0afb8e
TpeHUs
31 HaknoHHas IIIOCKOCTD, IBHKEHUE
110 HAKJIOHHOM ITIIOCKOCTH.
Cwuia TSOKeCTH U 3aKOH BCEMHUPHOTO
32 TATOTEHU. Y CKOPEHHE CBOOOIHOTO bubmorexa LOK
) p https://m.edsoo.ru/ff0af044
najicHus
Ypok-koupepenius "JIBuxeHue Ten
33 BOKPYT T'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenne 3amad no treme "Cuna
34 TSDKECTH U 3aKOH BCEMHUPHOTO bubmorexa LIOK
" p https://m.edsoo.ru/ff0af5f8
TSATOTEHHUS
IlepBas kocMHu4eCKass CKOPOCTb. bubnuoreka [IOK
35
HesecoMocTs u neperpysku https://m.edsoo.ru/ff0af33c
16 JIB>xeHME TeJ TI0 OKPYKHOCTH TTO]]
JIEWCTBHEM HECKOIBKHUX CHUJI
PaBHOBecue. AGCOMOTHO TBEPIOE
37 Teno. PaBHOBecHe TBEPIOTO TENA C buGnnorexa LIOK
o o P https://m.edsoo.ru/ff0afe36
3aKPETUIEHHONW OCBhIO BPAIICHUS
38 MowmeHT cuinsbl. LleHTp TsxecTu
19 Pemenwne 3agau mo teme "MoMeHT bubmuorexa [JOK
cunsl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOU paboTe
" bubmmoreka [IOK
40 o TeMe "MexaHnuecKoe IBIKECHHUE.

BsaumopeiictBue Ten"

https://m.edsoo.ru/ff0b0408




41

KonrponsHas pabora o Teme
"MexaHn4YeCcKOe IBHKEHUE.
BsaumopeiictBue Ten"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b06ec

42

Nmnynsc Tena. IMIysasc CUibl.
3aKOH COXpaHEHMs UMITYJIbCA.

Yupyroe u HEynpyroe
B3aHUMOJIECIICTBUE

Bbub6nmuoreka [JOK
https://m.edsoo.ru/ff0b07fa

43

3aKOH U3MEHEHUS UMITYJIbCA.
Bropoii 3akon HeroToHa B
NmnynscHOM Qopme.

44

Pemrenue 3aga4d mo reMme "3akoH
COXpaHEeHUd umnyJsbca"

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

45

Ypok-koupepenius "PeakTuBHOE
JIBUKEHUE B IPUPOJIE U TEXHUKE"

46

Mexanunueckasi paboTa U MOIITHOCTb

Bbu6nmmoreka [JOK
https://m.edsoo.ru/ff0b0a84

47

Pabota cHIIBI TSIKECTH, CHIIBI
YIIPYTrOCTH ¥ CUJIBI TPCHUS

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

48

Pemrenue 3agad mo reme
"Mexanunueckas pabora”

49

JlabopaTtopHnas pabota
«Omnpenenenue pabOTHI CHITBI TPEHHS
MIPU PABHOMEPHOM JIBIKCHHH Tella
10 TOPU30HTATLHON TTOBEPXHOCTHY

50

CBs13b HEPTUU U PaOOTHI.
[ToreHimanpHas 3HEprust

51

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPrUu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0c32




Pemenue 3agay mo Teme

52 n n
Kunernueckas sneprus

53 3aKOH COXpaHEHUS SHEPTUHU B
MEXaHHUKE

54 Pemrenue 3agad mo reMme "3akoH
COXpaHEHUs dHEeprun"

55 JlaGopatopnas pabora «3yuenue bubmmoreka [IOK
3aKOHA COXPAHEHUS YIHEPT UM https://m.edsoo.ru/ff0bl12fe
[ToaroroBka Kk KOHTPOJILHOU paboTe

56 no Teme "B3aumoneiictBue Ted.
3aKOHbI COXpaHEHUA"

57 Kontponbras paboTa mo teme
"3aKOHBI COXpaHEeHUS".

58 KonebarenbHoe ABUIKEHHE U €TO Bbu6nmmoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromue KoieOaHusl.

59 BLIIZX JIEHHBIE KOJIeOaHns bubmmorera [IOK

YK ' https://m.edsoo.ru/ff0b20{0
Pe3onanc

60 MaremaTuyecKuid U PYKUHHBINA
MasiTHUKH
Ypoxk-uccienoBanue «3aBUCUMOCTh

61 nepuoaa KoineOaHui OT JKECTKOCTH buGnnorexa LIOK

p https://m.edsoo.ru/ff0b197a
MPYXUHBI U MaccChl Tpy3a»

6 IIpeBpaiienue 3Hepruu npu
MEXaHUYECKHUX KOJICOAHMIX
JlabopaTopnas pabota

bu6mmoreka [IOK
63 «OrnpeneneHue yacToThl U eproja

KoJIeOaHUH TPY>KUHHOTO MasTHUKA»

https://m.edsoo.ru/ff0blaec




64

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHn i
rpy3a, MOJBEIICHHOTO K HUTH, OT
MacChl Tpy3a»

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0b197a

65

Mexauunueckue BoaHbL. CBOMCTBA
MeXaHU4eCcKHuX BOJIH. [IponosibHbIE U
MOTEPEYHBIE BOJTHBI

Bbub6nmuoreka [JOK
https://m.edsoo.ru/ff0b21fe

66

Ypok-koHpepeHmus "MexaHndeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJTHBI"

67

3Byk. PactipocTpanenue u
OTpakeHHE 3BYKa

68

Ypok-uccnenosanue "HabmroneHue
3aBUCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

69

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHUI pe30HaHC

70

Ypok-koudepenus "YIpTpa3ByK u
UHOPa3BYK B IPUPOIE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

71

[ToaroroBka K KOHTPOJILHOM paboTe
o TeMe " Mexaunyeckue KojaeOaHus
Y BOJIHBI"

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

72

Konrponsnas padora no teme "
MexaHndeckne Kojie0aHusa U BOJIHEL"

73

DNEKTPOMarHuTHOE MOJIeE.
DNEKTPOMarHUTHHIE BOJIHBI

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

74

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH




VYpoxk-koHpepenuus "lkana
AIIEKTPOMATrHUTHBIX BOJIH.

Bbubnuoreka [JOK

75
Hcnonb30BaHmne 31€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JI COTOBOI CBA3H"
VYpoxk-uccienopanue "M3yuenue
P . e bubmnorexa [JOK
76 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
MTOMOIIIbI0 MOOMIILHOTO TenedoHa
Pemrenue 3anau Ha onpeneneHue
77 YaCTOTHI U JJIUHBI
3JEKTPOMArHUTHON BOJIHBI
DneKkTpoMarHuTHasl IpUpoa CBETa.
78 Ckopocthb cBeTa. BonHoBEIE bubmorexa [TOK
P ) https://m.edsoo.ru/ff0b31d0
CBOICTBA CBETa
Uctounuku cBeta. [IpsmonuneitHoe
79 acIpoCTpPaHECHHUE CBETA. 3aTMEHUS bubmorexa HOK
Pactipoctp ) https://m.edsoo.ru/ff0b3658
ComnHua u JIyHbl
3aKoH OTpa)k€HUs CBETAa. 3epKaia.
80 Pemnrenue 3agad Ha npruMeHEHUE buGnnorexa LIOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
81 IIpenomiienue cBeta. 3aKkOH bubnuoreka [IOK
MPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE
) cBeTa. Mcnoap30BaHre MOJIHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAXEHHUS B https://m.edsoo.ru/ff0b3c5c
ONTHYECKUX CBETOBOJIAX
JlabopartopHnas pabota
83 "HccnenoBanue 3aBUCUMOCTH yTIJIa

MMPECIOMJIICHUA CBETOBOI'O Jiy4ya OT




yriia najeHus Ha rpaHulle "BO3ayX-

CTCKJIO

VYpoxk-koHpepeHuus
"M conn30BaHue IOIHOTO

84 BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBA3B"
Bbu6nmuoreka [JOK
85 JIunzel. OnTrueckast cuiia JIMH3bI hitps:/m.cdsoo.ru/fOb3f2c
. bubmuorexa [JOK

86 [TocTpoenue n3o0pakeHUi B JIMH3AX hitps-//m.cdsoo.ru/fi0bddda
Jlaboparopnas pabota

27 "Onpenenenue GOKyCHOTO bubmmoreka [JOK
pacCTOAHUS U ONITUYECKOM CUJITBI https://m.edsoo.ru/ff0b4206
cobuparomet TUH3b1"

28 Ypok-koHpepeHmus "OnTudeckue bubmmoreka [JOK
JTUH30BBIC TIPHOOPHI" https://m.edsoo.ru/ff0c0a7e

29 I'ma3 xak onruyeckas cucrema. bubmuorexa [JOK
3peHue https://m.edsoo.ru/ff0b4684

90 Ypok-koudepennus "JledexTs
3penus. Kak coxpanutsb 3peHue"

Pasnoxxenue 6enoro cBera B CIEKTp.

91 OnpiTel HetoToHa. Croxkenue bubmnorexa [JOK
CIIEKTpaJIbHBIX LIBETOB. [[ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlaboparopnas pabota "OnbITHI 11O

bu6mmoreka [IOK
92 Pas3IoKEeHUIo OEJI0ro CBEeTa B CIIEKTP

U BOCIIPUATUIO LIBETA IPEIMETOB IIPU

https://m.edsoo.ru/ff0c0e2a




WX HAOIIOJCHUH Yepe3 IIBETOBbIC
¢bunbTph"

VYpok-nipaktukym "BonHoBbIE

93 CBOICTBa CBETA: AMCIIEPCHS,
uHTephepeHys u audpaxus"
94 OmneiTel Pe3epdopaa u uranerapHas bubanorexa [HOK
MOJelIb aToMa https://m.edsoo.ru/ff0c12a8
95 [Toctynatel bopa. Moaens atoma
bopa
Hcnyckanue ¥ MOIIOLIEHUE CBETa
96 atomoM. KBauTebl. JInuneiuaTeie bubmorexa HOK
’ ' https://m.edsoo.ru/ff0c144¢
CHEKTPBI
97 Ypok-npaktukym "Habmronerue bubnnorexka [JOK
CIIEKTPOB UCITyCKaHMs" https://m.edsoo.ru/ff0c1550
98 PannoakTuBHOCTH U €€ BUBI bubmmorexa [TOK
s A https://m.edsoo.ru/ff0c1672
99 Crpoenue aTOMHOTO sipa. bubmmoreka [JOK
Hyknonnast Mogens https://m.edsoo.ru/ff0c18ac
100 PannoaxkTuBHBIE IPEBpAILICHHUS. bubmmoreka [IOK
N3oTomsl https://m.edsoo.ru/ff0clal4
Pemenue 3agau nmo teme: bubmnorexa [JOK
101 n "
PannoaktuBHBIE TpEBpALEHUS https://m.edsoo.ru/ff0c1b4a
102 [Tepuon monypacmnana
Ypok-KoH(pepeHI s
" P deperu bubmmoreka [JOK
103 PannoaxkTuBHBIE N3TyUEHUS B

IIPUPOJE, MEAULIMHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126




104

Snepubie peakunu. 3aKOHbI
COXpPaHEHHUS 3apsAI0BOTr0O U
MacCOBOT'O YHCET

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c1c58

105

DOHeprust CBA3M aTOMHBIX sIJIEP.
CBs13p MacChl M SHEPTUH

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

106

Pemenue 3agad nmo reme "SAnepueie
peakuun"

107

Peakiuu cuHTe3a M eneHUs saep.
Ucrounuku suepruu ColiHIIA U 3BE3]T

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c1e88

108

Ypok-koupepenmus "Anepuas
sHepreTuka. JlencTus
pPaaArOaKTUBHBIX HBHYLIGHI/II\/'I Ha
JKVBBIE OPraHU3MBbI"

109

[ToaroroBka Kk KOHTPOJILHOU paboTe
110 TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBanToBbIC siB1cHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

110

KontponbHas paboTa mo teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBantoBsie siBeHus"

111

[ToBTOpenue, 0600IIEHNE.
JlabopaTopnbie paboThI 1O KypCy
"B3zaumonencrBue Tea"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

112

[ToBTOpenue, o6o0menue. Pemenue
pacyYeTHBIX U KaUeCTBEHHBIX 3a71a4
o Teme "TermnoBbie nmpouecch”

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c2572




113

[ToBTOpenue, o6o0meHue. Pemenne
pacyYeTHBIX U KaUeCTBEHHBIX 3aJ1a4
o teme "KIIJ] TermioBeIx
nsurareineit"

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

[ToBTOpenue, o6o0meHue. Pemenne

114 aCUETHBIX U KaUECTBEHHBIX 3a71a4 1 buGnnorexa LIOK
p A https://m.edsoo.ru/ff0c2b30
no teme "KIIJ] anexrpoycTtanoBok"
[ToBTOpenue, o6o0IIEHNE.
115 JIaGopatopHble pabOTEHI 10 KypC 1 1 bubmorexa LOK
" patop P " pey https://m.edsoo.ru/ff0c2¢52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
116 TEKCTaMH I10 TeME "3aKOHBI 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHEHUS B MEXaHHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
117 Tekctamu 110 Teme "Konebanus u 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, o6o0menue. Pabora ¢
118 TekcTaMu 110 TeMe "CBETOBEIE 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o6o0menue. Pabora ¢
119 TekcTaMmu 110 TeMe "KBaHToBasg u 1
sanepHas Gpusnka"
OBIIEE KOJIMYECTBO YACOB I10 119 7

[NPOTPAMME







YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» dusuka: 8-i1 kacc: 0a30BbIN YPOBEHb: yueOHUK, 8 kiacc/ [lepoimkun U. M.,
HBanoB A. U., Akumonepnoe obmectBo «M3natensctBo «IIpocBemenue»

» ®usuka: 9-i knacce: 6a30BbIN ypoBeHb: yueOHuUK, 9 kiacc/ [lepsimkun M. M.,
[I'yrauk E. M., UBanoB A. U., [letpoBa M. A., AKiinonepHoe 00111eCTBO

«M3parensctBO «IIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. Ileppiikun Y. M., BanoB A. U.. ®usuka. 8 knacc. M.: [Ipocsemenue, 2023
2. I'yrauk E.M., UBanoB A.I., [leppiikun .M., [lerpoBa M.A. ®@u3suka. 9
kiacc. M.: IlpocBemienue, 2023

3. A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuii. ®uzuka 8 kinacc COOpHUK
BOINpoCcoB U 3aaa4. M.: [IpocBenienue, 2021

4. A.E. Mapon, E.A. Mapon, C.B. Ilo3zolickuii. ®usuka 9 kinacc COOpHUK
BOIPOCOB U 3a1a4. M.: [IpocBemienue, 2021

5. B.B. llaxmarosa, O.P. llledep. [uarnoctuueckue padotel Pusnka 8. M.:
[Ipocsemenue, 2021

6. B.B. lllaxmaTtoBa, O.P. llledep. Iuarnoctudeckue padotel ®usuka 9. M.:
[Ipocsenienue, 2021

7. B.W. Jlykamuk, CoopHuk 3aaa4 no pusuke. 7-9 kinacc. - M.: [IpocBemienue,



2018

8. A.B. Ileprimikun COopHuUK 3a1a4 1o ¢usuke 7-9 knacc. - M.: Dk3ameHn, 2019
9. H.B. Typuuna, JI.1. Pynakosa, O.1. CypoB u ap. ®uzuka: 3800 3amgayu ais
IIKOJBLHUKOB U MOCTyHAIMKX B By3bl. - M.:JIpoda, 2000

10. M.E. Tynbunnckuii, KAUECTBEHHBLIE 3AJIAYU 110 ®U3UKE B

CPEJHEM LLIKOJIE. - M.: TIpocserenue, 1972

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Tectsl B popmate OI'D: https://phys-oge.sdamgia.ru/

2. GetAClass - dusmka B ONbITaX U SKCHEPUMEHTAX BHICOPOJIUKH:
https://www.youtube.com/(@getaclassphys\

3. ®usTex Pernonam: https://os.mipt.ru/#/phys/

4. Math us — maTepuansl o (pu3uKe A MOATOTOBKU K onmmmMiiianam u EI'D ot
N.B. Sxosnesa https://mathus.ru/phys/index.php

5. Buneo omnsiTtoB or MUDU:
https://www.youtube.com/@NRNUMEPhI/playlists

6. Omummnnaga UTMO https://olymp.itmo.ru/

7. Cankr-IleTrepOyprckas onmummnuana o gusuke: https://physolymp.spb.ru/

8. Apxus xxypHaina KBAHT: http://kvant.mccme.ru/

9. bubmmoteuka KBanT: https://math.ru/lib/ser/bmkvant

10. UutepaktuBHbie Mosienu B cpene GeoGebra: http://ophysics.com/



11. Caiit o0benuHEHUS yunTenei ¢pusuku: https:// www.eduspb.com/
12. SAnnexc-knacc (dusuka): https://www.yaklass.ru/p/fizika

13. https://www.all-fizika.com/

14. https://lesson.edu.ru/03/08

15. https://lesson.edu.ru/03/08
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