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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTelIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpPaMOTHOCTH OOYYAarOUIMXCSI M OPTraHU3ALMI0 H3Y4YCHHS
bu3MKKM Ha NESITeNIbHOCTHOW ocHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rogam oOyueHus (1o Kjaccam), npejjaraeT IpUMEpHYIO MOCIIEN0BaTEIbHOCTD
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpaMMa mo @usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
NOMOIIM YUYUTENIO B CO3/IaHUU pabouell IporpaMMsl 10 y4eOHOMY IIPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEIMETOB, IMOCKOJBbKY (PU3NYECKHe 3aKOHBI Jie)KaT B OCHOBE MPOLECCOB U
SABJICHUM, W3yyaeMbIX XHUMHEH, Ouosiorued, actpoHomuend u ¢GU3NIECKON
reorpadueii, BHOCUT BKJaJl B  E€CTECTBEHHOHAyYHYIO KAapTUHY MHpA,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUs HaydHOro MeToja
MO3HAHUA, TO €CTh CII0C00Aa MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 THaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (DOPMHUPOBAHUU ECTECTBEHHOHAYYHOH I'PaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEIYIOUUMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e UHTEPHPETHPOBATH  JaHHbBIE M  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl OJIyYEeHHS BBIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenvera «®Dusmka» B
oOpa3oBarenpHBIX opraHusauusx Poccuiickoit @Denepanuu, pearu3yOIIUX
OCHOBHbIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K4BH).
Heau uzyyenust pu3suKu:

npuoOpeTeHne HHTepeca M CTpPEeMJICHHS OOydYalolmuXcsl K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUs U (POPMUPOBAHUE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMUpOBaHHE HAy4YHOTO MHUPOBO33PEHHUS KakK pe3yJbTaTa H3y4eHHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMupOBaHKE TPEJICTABICHUNA O PO (UMKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npoeCCUOHAIBHON JI€SITEILHOCTH, CBSI3aHHOW C (DU3UKOM, MOJATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTrKeHHre 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

NpuOOpEeTeHNUE 3HAHWMK O JUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHHUS TNPOCTEUITUX PacUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX U
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOPMaIEH (PU3NUECKOTO COJEPIKaHMS,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCcCHUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UYECKOM HAYKH.

Ha w3yuenne ¢usuku (0a30BbI YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeZeI0).

[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHs JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, YUUTEINb JeJIaeT BRIOOP MPOBEACHUS



7a0b0paTOpHbIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEH
oOy4Jaronnxcsi, Cucka HKCIEPUMEHTAIbHBIX 3a/JaHHM, MpeiaraéMbpix B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

®uszuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIUIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuyuHbL. 3Mepenune Qu3nueckux BenuuynH. DuU3NYECKUE
npubopsl. [lorpemHocTs u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EcTecTBeHHOHAy4YHBIM METOJA TMO3HAHUS: HAOJIOJICHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM ¢ TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SIBJICHUSL.
2. ®duznueckue nmpuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopuvie pabomul u onvimaul.
1. OmnpenesieHHe IEHBI IeJICHUS IIKaJIbl K3MEPUTEIIBHOTO Mprbopa.
2. M3mepeHue pacCTOSTHUN.
3. H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MaJbIX TeEl.
5. M3MepeHue temrieparypbl IIpA MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHus MO MNPOBEPKE TUIIOTE3bl: JAIBHOCTH MOJETA
[IapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OO0JIbIlle BHICOTA
ITyCKa.

Paznen 2. IlepBoHavajibHbIEe CBeIeHUS 0 CTPOEHUM BelllecTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrxkenne yacTtul BemiecTBa. CBSi3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH U TBEPJBIX
(KkpucTaIM4ecknx) Tesl. B3auMoCBsA3b MEXy CBOMCTBAMH BEIIESCTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.



2. HabGmonenue nuddyszuu.
3. HaOmionenue ~ siBneHuid,  OOBSACHAIOMIMXCS ~ MPUTSKEHUEM  WIIU
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OneHka JuUaMeTpa aroMa METOJOM psoB  (C  HUCIOJIb30BaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS Fa30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.
Pa3nea 3. JIBuskeHue 1 B3aUMOJAEHCTBHE TeJl.
Mexannueckoe HnBWKEHUE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpeliHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBUKEHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.
SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHUSI CKOPOCTH JBWKEHHMS Teil. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelleCTBa.
Cuila Kak XapakTepucTUKa B3auMojeicTBUs Tenl. Cuila ynpyrocTd W 3aKOH
['yka. 3MepeHue CWiibl ¢ TOMOUIIBIO AUHAMOMETpA. fIBICHHE TATOTECHHS W CUJa
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHue B MPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HabnrogeHue MexaHUUECKOTO JBUKECHHUS Tela.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Clio)keHue CHJI, HAPABJICHHBIX M0 OJTHOU MPSIMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B )KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHrie CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM ILIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. OnbIThl, IEMOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYECHUS J1aBlieHusd. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, Temmeparyphl. llepenaya naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MaIIuHbBI. 3aBUCUMOCTh JaBJICHUS KUIKOCTA OT TayOuHBI. ['mapocraTwdeckuid
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3yIIHOM 000sioukn 3emiu. OmnbiT Toppuyemnu. M3mepenue arMochepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHS OT BHICOTHI HaJI YPOBHEM MODSI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlericTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauueckuu mpecc.

[IposiBnenue nelcTBrsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
T€JIa ¥ TUIOTHOCTH KHUJKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUIIBI BECY BBITECHEHHOW KUIKOCTH.

8. YcCJOBHE IUIaBaHUA TeJ: IJABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEN Tea U )KUIAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOM B
KUJKOCTh YaCTH TeJa.

2. OmnpenenieHue  BBITAJIKMBAIONICH  CHJIbI, JCHCTBYIOIIEH Ha  Telo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEUCTBYIOIIEH Ha TEIO
B JKUJIKOCTH, OT MACChI TeJa.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMA TMOTPYKEHHOW B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKU U
OIIpELEIIEHUE €€ IPYy30H0ABEMHOCTH.

Pa3znea 5. PaGoTra u MOIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. IIpaBuio

paBHOBecusi pbluara. lIpuMeHeHue TmpaBWJIa paBHOBECHUs] phluara K OJIOKY.
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«3onoroe mnpaBuno» wmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass dHeprus. KuHeTmyeckas W TNOTEHUHAIbHAS DHEPTHS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPTHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBHXKEHUH Teja

10 TOPU3OHTAIBHOW ITOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblUyara.
3. H3amepenue KIIJl HakTOHHOI MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKOM YHEPTUH.
8 KVIACC

Pa3zgea 6. TeruioBble sABJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUUECKOU TEOPUH.

Monenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUNW MOJEKYJIIPHO-KUHETUYECKOW TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennsss sHeprus. CrnocoObl H3MEHEHUS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bunsr TEIUIONEepEeAaUM:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BeIIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIJIOBoro Oamanca. [lmaBrmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcaiusa. Mcmapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y JIeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuuner pabotsl TeraoBbix jaBurarenei KIIJ[ termoBoro asuraresns.
TermioBbie ABUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.
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HaGmonenune nuddysuu.

HabmroieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacumpeHust Ted.

V3meHeHnue naBieHUS Ta3a MPU U3MEHEHHH 00BhEMa M HArPEBAHWH WIIA
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepIieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEIIECTB.

. Habmonenue kuneHus.

. Habmoienue nocTostHCTBa TeMIEpaTyphl PU TUIaBJICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThl 1O HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue AaBiIeHUs BO3AyXa B OaJUIOHE IINPULA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyphl.

HaOnronenne wu3MeHEHUs] BHYTPEHHEH OSHEPrud Tejla B pe3ysibTaTe
TEeIJIoNnepeay U padOThl BHEITHUX CUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiuer BOJIBL.

OnpeneneHue  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOJOW  IpHU
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEIIECTBRA.

HccnenoBanne mponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHON TEMUIOTHI IJIABJICHHUS JIbJA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onekrpudeckoe mnosie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosis. IlpuHnmn
CYIEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsiioB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Ctpoenne aroma. IIpOBONHMKM W  JMDJICKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIIEKTPUUECKHUI TOK B KUJKOCTIX U razax.

Onektpuueckas menb. Cuna  Toka.  DJIEKTPUUECKOE  HaAIMPSKEHHUE.
ConpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
nns yyactka nend. [locnemoBarenbHoe W mapajlieibHOE — COCIMHEHUE
MPOBOJHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DnexkTpudecKre 1enu U MOTPEeOUTENH IEKTpUIEeCcKol sHeprun B ObiTy. KopoTkoe
3aMBIKaHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 10Ji€ 3€MJIM U €r0 3HAYCHUE JJIS )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe TMOJ€  3JIEKTPUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHHKE. [[eliCTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMoNb30BaHUE 3JEKTPOJABUTATENECH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHHUS AIEKTPUUYECKOU SHEPTHUH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DIIeKTpOCTaTUYECKAst HHAYKIIUS.
3aKOH COXPAHEHHUS IEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
HcTouyHMKH TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKHUJIKOCTH.
. I'a30BbIM pasps.
. I3MepeHune cuiibl TOKka aMIepMETPOM.
. I3MepeHnune 3J1eKTpUYeCcKOro HapsKEHUS BOJIBTMETPOM.
. Peocrar 1 MarasuH COpOTUBIICHUM.
. B3anmoieiicTBre MOCTOSIHHBIX MAarHUTOB.
. MozennpoBaHre HEBO3MOXXHOCTH PA3ACICHUS MTOJOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.

OnbIT Ipcrena.

MarauTHoe 10Jie ToKa. DJIEKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIUMOHHOIO TOKa OT YCIOBHM €ro
BO3HHKHOBEHHS.

DNeKTporeHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JJEKTPU3ALMU TeJl HHAYKIUEH U mpu
CONPUKOCHOBEHHH.

HccnenoBanne JEWCTBUSA  DIIEKTPUYECKOIO IIOJSI HA IPOBOJHUKHA U
JUDJIEKTPUKH.

C6opka u poBepka padOoThI JIEKTPUUECKOH LIETTH MOCTOSHHOTO TOKA.
M3mepeHne U peryaupoBaHue CHIIbI TOKA.

N3mepenne U peryiampoBaHue HAMIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Y€pe3 pE3UCTOp, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUYECKOTO
CONMPOTHUBJIEHUS! TPOBOAHUKA OT €ro JUIMHBI, IUIOMIAJAH MONEPEUHOTO
CEUEHHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEAOBATEIIbHOM
COEJIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKa IPU NapaJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  JJEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucTope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WIYILIETO 4Y€pe3 JIAMIIOYKY, OT
HaINpsHKEHUs Ha HEW.

Onpenenenue KII/] nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MAarHUTOB.
MN3yyeHue MarHMTHOrO IOJISI  IOCTOSIHHBIX ~ MAarHUTOB IIPU  HX
00OBbEIMHEHUU U Pa3/ICJICHUH.

HccnenoBanue nelCTBUS 3JIEKTPUUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KAaTyIIKU C TOKOM M MAarHUTa OT CHJIbI TOKAa W HANpaBJEHUsS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl 31€KTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBITBI IO UCCIEHOBAHUIO SBJICHUS DJIEKTPOMArHUTHONM WHIYKIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HANPABICHHUS HWHAYKIHMOHHOTO
TOKA.

9 KJIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOIMHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeNHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJiMHENHHOEe JBUKeHue. (CBOOOIHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpY>KHOCTH. Ilepwon u uvacrora oOparieHus.
JInnerHasa u yriioBasi CKOpocTHU. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[IepBsiii 3ak0H Hptorona. Bropoii 3akoH Hetotona. Tpetnit 3akon HerotoHa.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nanenus. JBwkenue rmianer Bokpyr Comuima. IlepBas xkocMmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHON TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIJIEHHON OChIO BpaieHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmmynbe tena. M3mMeHeHne ummyiibea. MIynbe cuiibl. 3aKOH COXPAaHEHHMSI
MMIYyJibCa. P€akTUBHOE ABUKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cumil TSKECTU, YNPYTrOCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO Hall
IMOBEPXHOCTHIO 3eMIH. [IoTeHIIManbpHas sHeprust cxaTtou npyxuHbl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.

Hemoncmpauuu.

1. HalnroneHme MexaHMUeCKOro JBMKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

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

CpaBHeHuE TyTEd W TPACKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKkOB PAaBHOYCKOPEHHOTO IBUKECHUS.

Habnronenue 1BM>KEHMS TeJla IO OKPY>KHOCTH.

Hab6mronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ PaBHOMEPHOM M  YCKOPEHHOM JABHKCHUH
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€ja OT MAacChl Teja W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrybca py B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
Habitoienue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOW JHEPTUH NIPU JIBU)KECHUU TeJIa MO AEHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajbHEUIIEro paBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJIECKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHS Opycka WM JBUKECHUS
[IapyKa MO HaKJIOHHOW IIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JIBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KaK PSJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenencaue kKodphuIMeHTa TPEHUS CKOJIBKCHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOTHI CUJIbI TPEHUS NMPU PAaBHOMEPHOM JBIKCHUHU Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Ompeenienne  pabOThl  CHJIBI  YNIPYTOCTH MpU  MOABEME TIpy3a ¢
UCII0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. MI3y4yeHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Pa3nen 9. Mexannuyeckue KoJ1e0aHusI M BOJIHBIL.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue — koneOanus.  BwiHykaennele — konebanms.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue koneOGaHWil Ted MOJA JNEUCTBHEM CHIIBI TSDKECTH W CHJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Habmrogenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKHUI pe30HaHC.
JIaﬁopamopubze pabomul u onvimel.
1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHUM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEpHOJia KoeOaHui MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHo/ia KOeOaHUid MOABEIIEHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KojeOaHUil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONBITBI, JACMOHCTPUPYIOIIME 3aBUCUMOCTh  MEpHoJia  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO MaeHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ODJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBoOMCTBa
ANEKTpOMarHuTHhIX BOdH. Illkanma siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.
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DJieKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znen 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsamosmmHenHoe
pacnpoctpaneHue cseta. 3atmeHus Connua u JIynel. Otpaxxenue ceera. Ilnockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akOoH IpernomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUS B
ONITHUYECKUX CBETOBOJAX.

JIunza. Xox unyuedr B JsmH3e. Onruyeckas cucreMa (Qoroamnmnaparta,
MHUKpPOCKOIIa M Tejeckona. I'Jla3 kak onTudeckas cucrema. biaum3opykocTs u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CHEKTpaJIbHBIX IBETOB. JlMciepcust cBeTa.

Jemoncmpayuu.

[IpssMONMHEHOE pacIpOCTPAHEHHE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XO0J ny4yer B pacCenBAIOIIECH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.

[Tpuntun aevictBus dhoToanmapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Moaens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lony4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yIia OTPAKEHHsI CBETOBOTO Jiyda OT YIUIa
najieHusl.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B TIIOCKOM 3epKajle.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jiy4a OT yrIJia
NaJEHUS HA TPAHULIE «BO3TyX—CTEKIIOM.
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4. TlomyyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSHUS U ONTHYECKON CHIIBI COOMparoIie
JIVH3BI.

6. OIBITHI 110 PA3JI0KEHUIO OEJIOr0 CBETAa B CHEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETA MPEAMETOB IMPH UX HAOIIOACHUM uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnbiTel Pezepdopaa u minanerapHas mozenb aroma. Mogenb aroma bopa.
HcnyckaHue u MoriomeHne ceera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsIOBOIO U MAacCOBOTO YHCEN.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Maccel M dHepruu. Peakuum cuHTe3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

SAnepnas sHepretka. JleWcTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOLIECHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuwvie pabomul u onvimaol.

1. HaGnroneHue CIUTONIHBIX U JIMHEWYATHIX CIIEKTPOB U3JIYYCHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢potorpadusam).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOMINN MOYJTh TIPEAHA3HAYCH JIJII CHUCTEMAaTHU3aIuu
u  0000mIeHUsT MPEIMETHOTO  COACPKaHUS W OMNbITa  JEATEIIBbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII peaAMET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
NesATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHMS



SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (PU3NYECKHE
ABJICHUSI, NPUMEHSS T[OJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
32 Ccu€T TOro, 4YTo OOydYarouIMecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
npearaeTcs:
HAa OCHOBE TOJIYYCHHBIX 3HAHUI pacro3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;
WCITOJIb30BaTh HAYYHBIC METOJIBI UCCICAOBAHUSA (PU3NUCCKUX SIBJICHUH, B TOM
YHUCIIE I MPOBEPKHU THIOTE3 U MOJIYYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HaMOOJIEE BAXHBIX JOCTHXKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHBIX NCTOUHUKOB
SHEPIrUH HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BHUJIOB
SHEPIHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pe3ynbTaToB.

B pesynbraTe udydyeHus pu3NKd Ha ypOBHE OCHOBHOI'O 0O0IIET0 00pa3oBaHMs

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yibTaThl B

YacTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

e IIPOSIBJICHUE MHTEpeECa K UCTOPUM M COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKON
(u3nuecKoi HayKH;

e IIEHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSIM POCCUICKUX YUEHBIX-(DHU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

e TOTOBHOCTb K aKTUBHOMY YYaCTHUIO B OOCYXKJIEHUH OOIIECTBEHHO 3HAUYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUHN
busuKu;

e OCO3HAaHHE BAXHOCTU MOPAIBHO-ITUUYECKUX MPHUHIMIIOB B ACATEIbHOCTU
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

e BOCIPHUATHE ACTETUUYECKUX KAuyeCTB (PU3NYECKONW HAyKu: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTU, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

e OCO3HAaHHUE IICHHOCTU (PUBNYECKOW HAYKH KaK MOIIHOTO HWHCTPyMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLIEH
KYJBTYPBI;

e pa3BUTHE Hay4yHOW JIIOOO3HATENIBHOCTH, HWHTEpPEca K HCCIEeI0BATENbCKON
NEATEIIbHOCTH;

5) gopmupoBaHus KyJbTYPbI 310POBbSI M SMOIHOHAJIBHOT0 0JIATONIOIyYHSA:

e OCO3HaHME IIeHHOCTM Oe3omacHoro obOpa3a KH3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYIOBaHUEM B
JIOMAITHUX YCIIOBHSIX;

e copMUPOBAaHHOCTH HABBIKA PeQIICKCHH, MPU3HAHUE CBOETO TIPaBa HA OMIUOKY
U TaKOTO K€ MpaBa y APYyroro 4eiaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

e AKTHUBHOE Yy4YacTHE€ B pEUICHUH MpaKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNnpHON  OpraHM3aIlui, TOpoja, Kpas) TEXHOJOTUYECKOH W
COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIMX B TOM YHUCIE U (PUIUUECKHUX
3HaHUM;



e HMHTEPEC K MPAKTUYECKOMY M3yUCHHIO MTPodecchil, CBI3aHHBIX C (PUBUKOMN;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

e OpHCHTAIMS HAa NpUMEHEeHHE (GU3MYECKMX 3HAHMM ISl pEIIeHUs 3ajad B
00JIacTH OKpY’Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN JIJI1 OKPYKAIOIIEH CPEBI;

e OCO3HaHHE TIJ00ALHOTO XapakTepa JKOJIOTHYECKUX NpoOJeM U MyTed HX
pelIeHus;

8) amanTauMu K HM3MEHAKIIUMCH YCJIOBUAM COUMAJILHOM U NPHPOIHOM

cpeabl:

e TMOTPEOHOCTH BO B3aUMOJCUCTBUU TIPU BBINOJHCHUW HWCCICAOBAaHUN U
POEKTOB (M3UYCCKOW HAIPaBICHHOCTH, OTKPBITOCTH OMBITY W 3HAHUIM
JIPYTHX;

e TIOBBIICHWE YPOBHS CBOE€M  KOMIIETEHTHOCTM 4Ye€pe3  IMPAKTUUECKYIO
JIEATEIILHOCTD;

e TOTPEeOHOCTH B (DOPMUPOBAHUM HOBBIX 3HAHHM, B TOM 4uciie (POpMyIupOBaTh
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

e OCO3HaHUC AS(MUIIMTOB COOCTBEHHBIX 3HAHWU W KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKu;

e TUIAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETECHUU HOBBIX (PU3UYECKUX 3HAHUM;

e CTPEMJICHHE aHAJIM3UPOBATh M BBISBIIATH B3aUMOCBS3HM IIPHUPOJIBI, 00IIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3UUECKUX 3HAHMIA;

e OIICHKA CBOMX [JEWCTBUU C YYETOM BIUSHHUS Ha OKPYXKAKOLIYI0 Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOSHHUS TporpamMMbl IO (HU3WKE HA YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE TO3HABATEIIbHBIC YHUBEPCAIbHBIC YICOHBIC IeHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJoruyeckue 1eMcTBUA:
e BBIBISATH W XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(s1BIEHUI);
e YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMN, OCHOBAHUS JJIS
00001IIeHNs U CPAaBHEHUSI,



BBISIBJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PaCCMaTPUBACMbIX (paKTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPHU HM3YUYCHUU (PU3NIESCKUX
SIBJICHWHA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHWE HECKOJIBKMX BAapUAHTOB PEIICHUS, BHIOOp Hambosee
MOIXO/ISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCcKHe IeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIIEHHOMY IIJIaHY OIBIT, HECIIOKHBIN
(U3MYECKUI IKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAaK)KE€ BbIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

IPUMEHSATh Pa3IMYHbIE METOJbI, HUHCTPYMEHTBI U 3aIPOCHl IIPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
(bu3UYeCKON 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBIICHUS
uHbOpMallMl W WUIIOCTPUPOBATh peElIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XOJ€ OOCYXIeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMON TEMBI U
BBICKA3bIBAaTh HJIEU, HAlleJICHHbIE Ha pELICHUE 33Jaud M MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS;

COTMOCTABIIATh CBOM CYXICHHS C CYXACHUAMH JPYTHX YyYaCTHUKOB
Jrasiora, oOOHapyKHBaTh Pa3IUIMe U CXOACTBO MO3UIIHIA;

BBIp2XaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MICHhMEHHBIX TEKCTaX;



nyOJIMYHO NPEACTABIATh PE3YIbTaThl BBINOIHEHHOIO (PU3NYECKOIO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NIOHMMAaTh W HCIOJIB30BaTh  IpEUMyIlecTBA  KOMaHIHOM WU
WHIUBUIYAIbHOM pa0OThl MNpU PEIIEHUHM KOHKPETHOW (hHU3UUECKOM
po0IeMBl;

IIPUHUMATh LIEJIA COBMECTHOU AEATENBHOCTH, OPTaHU30BBIBATh JEHCTBHSI
no €€ JMOCTIKEHUIO: paclpelesiTb poiH, OOCYKJIaThb MpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIPABICHUIO M KOOPAMHHPYS CBOM JEUCTBUS C JPYTUMH
YJICHAMH KOMAaHJIbl;

OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
CaMOCTOATENIBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTyalMsIX, TPEOYIOLINX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBAThCS B  PA3NIMUHBIX MOAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITEJIbHO COCTaBJISATh AITOPUTM pellieHusl (pU3nUecKor 3a1auu Win
IUTaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTyallMH U IIpejlaraTh IUIaH €€ U3MEHEHUS,;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  pe3ysbTaToB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(¢u3NYecKoro HMCCIEOBaHMUS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENIbCTB, HM3MEHUBLIMXCS CUTYalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBUSM;

CTaBUTb ce0s Ha MECTO JPYroro 4eloBeKa B XOJAE CIOpa WM JUCKYCCUU
Ha HAYy4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYroro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKICHHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.



ITPEAMETHBIE PE3YJ/IbTATDBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJIAIONTUXCS YMCHHUIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHMUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHble COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBIDKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEeKTOPHUsS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCT,
COOOIIAIOLINECS COCY/IbI;

paznuuath sBieHus (audQy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIJKCHUE, HEPaBHOMEpPHOE  JIBMXKEHUE, HHEpIIUS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalllCHUsI, TEepeAadya [OaBiCHUS TBEPABIMH TENaMH, XUIKOCTAMU U
razamu, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (DU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B JKMBOW M HEXUBOU
Npupojsie, NCUCTBUE CWJIBI TPEHUS B TMPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOc(EepHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIE CBOMCTBA T U (PU3UYECKUE SIBIICHUS, UCIIOIB3YS
¢dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPENHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSAXKECTH, BEC
Tella, Cuja TpPEeHUs, AaBlicHHWEe (TBEPAOTO Tena, KUJKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOITHOCTh, TJICYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KMHETHYEeCKass M TMOTEHIMaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICI  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYUMHAMU,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMYUH;
XapakTepu3oBaTh CBOWCTBA Tes, (U3WYECKUE SIBJICHUS U TPOIIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsS CWJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecUs pblyara (0yo0ka),
«30JI0TO€ TMPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHHYeCKOU



OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alIMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UUECKUE SIBICHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM UUCIIE
U B KOHTEKCTE CHUTyalludl MPaKTHKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITH NIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTUYECKUX I11aroB ¢ Omopoil Ha 1—2 M3y4yeHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIBI, CBS3BIBAIONINE (PU3WYECKUE BEIMYHMHBI: HAa OCHOBE aHAIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B ()OPMYJIBI U MPOBOAMTH PAcUEThl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAMMBIE Ul PEIICHUs 3a/lay, OLEHUBATh PEATTUCTUUHOCTD
MOJTY4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUHoTe3y),  pa3nuyaTb U HHTEPIPETHPOBATH
NOJlyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJA€ OIbITA, JeNaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznuecKux CBOMCTB Tel: dbopMynHpoBaTh POBEPSIEMBIE
IPEIOJIOKEHNs, COOUPATh YCTAHOBKY U3 MPEI0AKEHHOTO 000pyA0BaHuUs,
3aMMChIBATH XOJ ONBITA U (POPMYJIUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHHS] PACCTOSIHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATYpbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
UPOBBIX TMPUOOPOB, 3aAMUCHIBATH IMIOKa3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHW JIBH)KEHHS Tela, CHIIbI
TPEHUSI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIbI
YOPYrOCTA OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
IIOIPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJl0, YCIOBUN
IUTaBaHMsSI TEJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCIENOBaHUA, COOMpAaTh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNys NpPeIIO)KEeHHOMY IIaHy, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



NPEJIOKEHHBIX TabMUIl W TpaduKOB, AeNaTh BBIBOJLI MO PE3yJbTaTam
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3MUYECKUX BEJIUYMH (TUIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIA TPEHHUS CKOJBKECHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIas CWiIa, JCHCTByIOmas  Ha
NOTPY>KEHHOE B JKUIKOCTb TeJO, KOI(PPUIMEHT TMOJIE3HOTO NEeUCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MPEIJIOKEHHON WHCTPYKIMU: TIpH
BBITIOJTHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUEHUE UCKOMOW BETTUYHHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30IIaCHOCTH NP padoTe ¢ 1ad0paTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
pBIYar, MOJBWKHBINA U HETOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTD;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABINYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX ABJICHUA M HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO TMOBEJICHHS B OKpPY KaloLlel cpejie;

OCYILECTBISATH OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYMBONM MM MOMKET OBIThH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
auTepatypy  (QU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBanus HHPOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMAIUU (HU3HUECKOTO CONEP)KaHUS, B TOM
qrcie MyOMuYHO JenaTh KpaTKue COOOIICHHsSI O pe3yibTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHWH, TPH O3TOM TPaMOTHO HCIIOJIH30BATh



U3YYEHHBIM TOHATUIHBIM anmapaT Kypca (U3UMKH, CONMPOBOXKIATH
BBICTYIUJICHUE TTPE3CHTAlIUCH;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB MU HCCIEAOBAHUM pacrpeiesisTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CICAUTh 3a BBINOJHEHUEM IIJJaHAa JCUCTBUM, aJE€KBATHO OICHUBATh
COOCTBEHHBIH  BKJIQJ] B  JEATEIbHOCTh  TPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIHX.

K xoHiy 00yueHus B 8 kjiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITUXCSI YMEHHUIA:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U JUAJIEKTPUKH, HOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlusl, TUIaBJICHUE, KpHUCTaUIM3anus (OTBEpJEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMblKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHMTHOTO TOJIsi Ha TPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAsI UHAYKITUS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBICHUS B IMPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHbIC SBICHUS B TPUPOJE,
KpUCTAUTBI B mpupojae, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OMMKCHIBATh U3yUYCHHBIE CBOMCTBA Tel U (PU3UUYECKUE SIBJICHUS, UCTIOJIB3YSI
¢dbuznyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUIECTBO
TEIUIOTHhI, yJeJbHAs TEIJIOEMKOCTh BEIECTBA, VYACIbHAs TEIUIoTa
IJIABJICHUsI, YyJeJIbHAas TeIUIoTa MapooOpa3oBaHusl, yjelbHAas TeIioTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU



MAalllUHbI, OTHOCUTEIbHASl BIAXXHOCTh BO31yXd, JJICKTPUUYECKHM 3apsm,
cuja TOKa, JJIEKTPUYECKOE HANpPSKEHUE, CONPOTHUBIICHUE MPOBOJIHUKA,
yIeIbHOE  CONpPOTUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTh
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
bu3MYECKU CMBICI WCIOJIb3YEMBIX BEJIWYHH, 0003HAUEHUS U €IUHUIIBI
bu3MYeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
GbU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYUHAMHU, CTPOUTH TIpapuku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE IIOJIO)KEHHSI MOJIEKYJIIPHO-KHHETHYECKOW TEOpUHU
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIUN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma aJis ydacTka Lenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3allMChIBaTh €r0 MAaTEMAaTHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CHUTyallud NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTMYECKUX
IaroB C Omnopod Ha 1—2 W3y4EHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
(bu3znyecKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIOJb3Yys 3aKOHBI U
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHAJINM3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBIATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE MCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOpsJKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUH WK
bu3MUecKuX CBOMCTB Tel (KanWUISPHBIE SIBJICHUS, 3aBUCUMOCTD JaBICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarolle (MOorjaomaromei)
NIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
ioWaa €€ TOBEPXHOCTH, JJIEKTpU3alUsl Tel M B3aUMOJIEUCTBUE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TIOCTOSHHBIX MAarHUTOB,
BU3YyaliM3allisl MAarHUTHBIX TOJIEH IOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOrO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJIEKTPOJABUIATENsl IOCTOSHHOIO TOKa): (OpMYJIUpPOBATH
IPOBEPsIEMBIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 IPEUIOKEHHOTO
000py10BaHus, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOJBI;
BBIIOJIHATh ~ MPSAMbIE  W3MEPEHHUS]  TEMIEPATypbl,  OTHOCHUTEIbHOU
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANPSOHKEHUS C HCHOJb30BAHHEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEIMYMH, CPABHUBATH
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJUTH HCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
IpYyroi C  UCHOJIb30BAaHUEM TMPSAMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUION[AAU IOMEPEYHOro
CEYEHMS U Y/IEIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIENOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBITNIOJIHATh WM3MEPEHUS, CJenysl MPEeaOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMIl U TIpadUKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM HCCIICIOBAHUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUUMH (yAeJbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOJHMKA, padoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPATh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEys NPEUIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
o0opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX ONUCAaHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHMSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIlepMeETp,
BOJIbTMETP, CUETYMK JIIEKTPHUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
IPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (hM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUUYECKUE YCTPOMCTBA M M3MEPHUTENIbHbBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMIPOMETP, JBUraTeib BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI AJIEKTPUUECKUX
Hernen ¢ nociaeAoBaTe/IbHbIM U MapajulesIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKUX LIETICH;



OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOMU
KU3HU I oOecreueHrst 6€301acHOCTH MpU oOpalleHur ¢ npudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS U COOIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH Cpefie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM U TYyTEM CpaBHEHUS
JOTIOTHUTEIBHBIX ~ MCTOYHHUKOB  BBIACISITH  HH(POPMAIMIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUNBON MITM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHU BBITIOTHCHUH yUE€OHBIX 3aJaHU HAYYIHO-TTOMYJISIPHYIO
JUTEPATYpy (PU3MUECKOrO0 COJIEpKaHMs, CIPaBOYHBIE MaTepHabl,
pecypcebl cetu HTepHeT, BiaieTh NMpUEéMaMy KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3gaBaTh COOCTBEHHBIC MHCHbMEHHBIC W KpPaTKUE YCTHBIC COOOIICHWS,
0000mas wuHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
CollepKaHUsi, B TOM 4YHCJIE MYyOJIMYHO TIPEACTaBIATh PE3YJIbTaThl
MPOEKTHOM WJIM HMCCIIEOBATEIBCKON ESITEIbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (usukw,
COIPOBOXAATH BBICTYIUJICHHE MTPE3CHTAIINEIH;

IpPU  BBHIMOJHEHUH YYEOHBIX TMPOEKTOB W HUCCIEAOBAaHUN (U3HUUECKUX
MPOLIECCOB pacCHpeiesTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJAUTH 34 BBHITIOJHEHUEM IJIaHa TCUCTBUM H
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBaTh COOCTBEHHBI BKJIAJ B
NeATEeTLHOCTD TPYIIHI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTh pa3peniaTh KOHMIUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOPHs, OTHOCUTEITLHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, mnjacTh4yeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTD,
CIIEKTPBI UCITYCKAHUsI W TOTJIONIEeHUs, ab(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFICPHAst PHEPTETHKA,

pa3nuyarh sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHUHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE TMPSIMOJIMHEHHOE ABUKEHHE, CBOOOJIHOE
MaJIcHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE



TEJ, PEaKTUBHOE ABM)KEHHE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHHE, OTPAKEHHE
3BYyKa, MPSMOJIMHEHHOE PpacIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JI0KeHHUE OEJIoro CBeTa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUU B
OKpyXaromeM Mupe (B TOM uucie (QU3UYECKHE SBICHUS B MPUPO/IE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKUE BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3IyUYCHHE
IPUPOAHBIX MHMHEPAJIOB, [JEHCTBHE pPAJMOAKTHBHBIX W3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKUE SIBICHUS, UCIOJIB3YS
(du3nueckue BeNUYUHBI (CpEelHSAsI M MIHOBEHHAs CKOPOCTb Tejla MpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAXKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, NOTEHUMANbHAs HHEpPrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »SHeprus,
NEPUOJ U YacToTa KoieOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTeNIb NPEJIOMIIEHUS CPEAbI), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HUCHOJIb3YEMbIX BEJIUYMH,
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMUYMHAMM,
CTPOUTH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEIUUNH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, NPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJbCa, 3aKOHbI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN



IpU SIIEPHBIX pEaKUusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aMMChIBATh €0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IaroB ¢ ONopod Ha 2—-3 U3Y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUIA,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THBIC 3amadd  (omMparomuyecs Ha cucteMy u3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WIM U30BITOUHBIE JaHHbIEC, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELICHMSI, TPOBOIUTH PACUETHI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckon
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH 1 ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUNH WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsl HHEPrHH, 3aBUCHUMOCTh TEepHoaa KojeOaHWW MPYKKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJICOaHUH, MPSAMOJIMHEHHOE PaCIpOCTPAHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)KeHHsI MpeaMera B coOuparouieit
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IIYUCHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0OpyliOBaHUs, ONHUCBHIBATH XOJA  ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, ONpeaesss
CpelHee 3HAaYeHUe u3MepseMol BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

OPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCTIONIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTH MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0O€3 HadalbHOW CKOpPOCTH, TMEpHOjIa
KOJIe0aHUN MaTeMaTH4YeCKOr0 MasTHUKA OT JIJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakeHUsl CBeTa OT yrja MaJeHUs W yria MpeIoMJICHHs OT yria



NaJicHNs): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl TOJYyYEHHOW 3aBHUCUMOCTH
du3MYECKUX BEIMYMH B BUAC TaOMUI] ¥ TpadUKOB, NeJaTh BBIBOJBI 11O
pe3yJpTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIWYUH (CPEIHSSI
CKOpPOCTh M YCKOpPEHHE Tella TIpH PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHHE CBOOOJHOTO TaJeHHUs, KECTKOCTh TPYKUHBI, KOIPPUITUCHT
TPEHUSI CKOJBKCHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CHJIa COOMpAOIIeH  JIMH3BI, PAJAWOAKTHUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUS, COOMPATh SKCIEPUMEHTANIbHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIIEIys MPEIIOKEHHON UHCTPYKIIUU, BHIYUCIISTD
3HAYCHUE BEIIMUMHBI M aHAJIM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJII0/IaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IIPHU padoTe C 1ab0paTOPHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKM H3YYEHHBIX (DU3UYECKUX MOJIENei:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JWH3a, IUIAHETapHAas MOJENbh aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh MPHUHIMIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HX OMUCAaHUA (B TOM 4YHCIE:
CIUAOMETp, MATYMKW TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYECKHE CBETOBOIHI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), HCMOIB3Yysd 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOIECCOB
Ipy perieHNH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbI IS
MOCTPOCHUS N300PAKEHUI B TNTIOCKOM 3€pKajie M COOMparomIeH JINH3E;
NPUBOJUTH  MpUMEphl  (HAXOAUTh  WHGOpPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYCCKUX 3HAHWN B TIOBCEIHCBHOM
KU3HH NIl oOecriedeHnsi 6€30MacHOCTU MpU oOpaIreHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIICH Cpejie;

OCYIICCTBJIATh TOUCK WHGpOpMAMK (U3HNYECKOTO COJICpKAaHUS B
HNHuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI IIOMCKOBBIN 3aIpOC, HAXOAHUTh



NYTU ONpPEENIEHUsI JOCTOBEPHOCTH MOJyYEHHON MH(POpPMALMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENIBbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUI HAyYHO-TIOMYJISIPHYIO
JauTepaTypy  (pHU3MYECKOro  COAepXaHHs, CIPAaBOYHBIE MaTE€pHAIbI,
pecypchl cetr MHTEpHEeT, BlageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHus HHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC NMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3HUECKOTO COACpIKAHMS,
yOJIMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NEeATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edso0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
1 M
3 CXAHHHCCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cua. Bt it 14 1 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Alaperine KuaKoCTH > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMochepHOe AaBICHHe 0 https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 2 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 400Ta H MOUHOCTS 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 HpocTsie MexarHsMEI > ! https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckast SHepris 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 UIEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHue cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

du3uka — Hayka 0 IPUPOJIE.
SABnenus npupoasl. Gusndeckue
SIBJICHUS

MeXaHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEININHEI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TEMITEPATyPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTINKa
TeMmeparypbl"”

Kaxk ¢usuka u gpyrue ecteCTBEHHbIE
HAaYKH U3Y4aroT IPUPOIY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NIeCKuX
SIBJICHUH C TTOMOIILIO MOJIEIeH

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTH TOJIETA IMapHKa,
MYIIEHHOI'O TOPU30HTAJIBHO, TEM
OoJpIIie, YeM OoJIbIie BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONbITHI,

7 OKa3bIBAIOIIHE JUCKPETHOE CTPOECHUE bubmorexa LHOK
a [HHE TUCKD P https://m.edsoo.ru/ff09fe0a
BEIlECTBA
8 JIBr>KeHUE 4acTHIl BEIICCTBA buGnnorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
rasoB»
10 ArperatHble COCTOSIHUSI BEIIECTBa
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUH
BOJbI
MexaHH4UecKOe OBIKEHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6nmoreka [JOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuet myTH 1 BpeMeHU IBIKECHUA bubmmorexa [IOK
yr p g https://m.edsoo.ru/ff0a0ae4
HNuepnus. 3aKoH HHEPLIUH.
15 B3aPII)MOIleﬁCTBHe TeJ‘IpKaK MIpUYHHA bubmnorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBFKCHHS Tell
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00BbeEMa TeJla [0 €r0 IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlabopamopuas paboma Nel



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

«OrnpeneneHue MIOTHOCTH TBEPAOTO
Tena»

Permtenne 3agaud o reme "IL1oTHOCTE

bu6mmoreka [IOK

18 BemecTna" https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepuCTUKa
19 B3auMoencreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlabopamopnas paboma Ne2
20 «M3yueHne 3aBUCUMOCTH PACTSIKEHUS
(nedhopmanuu) Ipy>XKUHBI OT
MPUIIOKEHHOMN CHITBD»
21 SIBnenune TaroreHus. Cuia TSHKECTH
CBsi3b MEX]ly CHIION TSKECTH U
22 Maccoii Tena. Bec tena. Pemmenue bubmorexa HOK
" " https://m.edsoo.ru/ff0al1778
3aga4 o teme "Cuia TsHKeCTH
93 Cuna TsKecTH Ha JPYTUX IUIaHeTax. bubnnoreka [JOK
dusnuecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hsmepertme cuit. Jimamomerp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 Bec tena. Hesecomocts https://m.edsoo.ru/ff0al1778
CnoskeHHe IBYX CHII, HallpaBJICHHBIX
26 10 OJHOM npﬁi’/z)ﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHOpeiicTBYIOIAs CHIT
97 Pemrenue 3agad mo reMme
"PaBHonelicTByrOMmas cui”
28 Tpenue ckonbXeHUs U TPEHHUE MTOKOSI. bubnuorexa [IOK

Tpenue B npUpose U TEXHUKE

https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

Jlabopamopnas paboma Ne3
«M3yueHne 3aBUCUMOCTH CHJIBI

bubmuorexa [JOK

29 TPCHITE CROIBHEHHA OT CHIIBL https://m.edsoo.ru/ff0alcc8
JABJICHUS U XapaKTepa
COTPUKACAIONIUXCS TTIOBEPXHOCTEH»

30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CHITBI
Pemenue 3anau mo remam: «Bec

31 tenay, «['paduyueckoe n3o0pakeHue bubnnoreka [JOK
cuny, «Cunbly, «PaBHOAEHCTBYOIIAs https://m.edsoo.ru/ff0alde0
CHII»

Koumponvnasa paboma Nel no Temam:
«MexaHnueckoe JBIKeHney, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I"paduyeckoe n300pakeHNE CUI»,
«Cuib»

33 JlaBnenue. CriocoObl yMEHbBILICHUS U bubmuorexa [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHue ra3a. 3aBUCUMOCTh

34 JaBIIEHUS ra3a oT 00bEMa bubmmorexa [TOK

’ https://m.edsoo.ru/ff0a2376
TeMIIEePaTyphl
Ilepemaua maBimeHHsS TBEPABIMU
35 TCJIIZIMI/I, )KIJ;,Z[KOCT}IMI/I u 1r):llfsaMI/I. 3akoH bubmmorexa [TOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmoreka [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3aiaud nmo reme «/lapinenue B bubmuorexa [JOK

KUIKOCTHU U Ira3c. 3akon ITackamsay»

https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

bubmuorexa [JOK

38 Coo06
OODIAIOMIHMECH COCY B! https://m.edsoo.ru/ff0a2970
39 IM'mopaBanueckuii mpecc bubmorera [JOK
P P https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
YKUJIKOCTHBIN HAcoC
Atmocdepa 3emmn. [Tpuannb
CYILIECTBOBAHUS BO3 HOM
41 o}(;I:nquH 3emim 3::3};:1/IMOCTL bubmorexa [JOK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOTO TaBJICHHUS OT BBICOTHI
HaJ YpOBHEM MOps
bu6mmoreka [IOK
42 B LA
e BO3/lyXa. ATMOC(EpHOE AaBncHHe https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOro JaBICHHUS. bubnuorexa [JOK
OmneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI Ha, OBHEM bubmorexa [JOK
A AP https://m.edsoo.ru/ff0a2fc4
Mops
45 bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
JTABJICHUE Ha Pa3JINYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad nmo reme
"ATtmocdepHoe naBieHue"”
JlelicTBue ®UJIKOCTH U Ta3a HA
47 mor €HHOE B HUX TEJIO bubmorera [JOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlabopamopnas paboma Ne4
PAMOPHAi p . bubmuorexa [JOK
48 «OrpeienieHue BBITATKABAOIIEH

CHUJIbI, IEVCTBYIOIIECH Ha TENO,

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

MOrpy>KE€HHOC B KUJKOCTbH»

Jlabopamopnas paboma Ne5 1o Teme
«MccrnenoBanue 3aBHCHMOCTH Beca

bu6mmoreka [IOK

49 TeJa B BOJE OT 00BbEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKHJIKOCTb YaCTH TEJIa
bu6mmoreka [IOK
50 Hnaarme rex https://m.edsoo.ru/ff0a3a96
Jlabopamopnas paboma Ne6
51 "KoHcTpyupoBaHue apeomeTpa wiu
KOHCTPYMPOBAHUE JIOJIKU U
onpesiereHue e€ rpy30mnobLEMHOCTH"
Pemenue 3amau mo remam: «llnaBanue
59 cynoB. Bo3nyxonnaBanuey, bubnmnoreka [JOK
«/laBneHue TBEpABIX TEN, KUIAKOCTEH https://m.edsoo.ru/ff0a3654
1 Ta30B»
bu6nmoreka [JOK
53 Mexanmieckas pabora https://m.edsoo.ru/ff0a3f82
bu6nmoreka [JOK
>4 MomrocTs. EAMHHIE MOIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOIl Npu
moabEME 10 JiecTHHIlE"
56 [Ipocteie Mexanu3msl. Poryar.
PaBHOBecue cuil Ha peluare
Koumponvnas paboma Ne2 o Teme
57 «/laBreHue TBepaBIX TEN, )KUIKOCTEN

u razoB» / Bcepoccuiickas
poBepoyHas paboTa



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

58

PesepBHeIit ypok. Pabora ¢ TekcTamu
1o teme «JlaBienue TBEPBIX T,
KUJKOCTEH U Ta30B» / Bcepoccutickas
nposepouHas paboma

bubmuoreka [JOK
https://m.edsoo.ru/ffOa4ffe

59

Pbiuaru B TexHUKE, OBITY U IIPUPOJIC.
Jlabopamopnas paboma N7
«MccnemoBanue yCiaoBUil paBHOBECHSI
pbIyara

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a478e

60

61

62

Pemenue 3amay o temMe «Y CJI0BUSA
paBHOBeCI/Ifl pr‘-IaFa»

Koaddumuent nonesnoro aecTpus
MexaHu3ma. JlaboparopHas padora
«M3mepenue KIIJI HakOHHON
TIOCKOCTH

Pemenue 3amgau mo teme "Pabora,
MotuHoctb, KIT/"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

Mexannyeckas SHEpIHUsl.
Kunernueckas 1 moTeHIMAIbHAS
SHEPIUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

65

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEPUMEHT IO TEME
"DKCIEpUMEHTAIBHOE OIIPENETICHHE
M3MEHEHUS KUHETUYEeCKON U
MOTEHIIMAJIbHON SHEPTHH NTPU
CKaThIBaHUH TeJa 110 HAKIOHHOM
miockoctu"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

66

Koumponvnas paboma Ne3 1o teme



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

«PaboTa 1 MOIIHOCTh. DHEPTHSI»

67 PesepBHbIii ypok. Pabora ¢ TekcTamu 1 bubnnoreka [HOK
o Teme "MexaHnuyeckoe ABuxkeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHbIit ypok. Pabora ¢ Tekctamu
68 o teMe "Padorta. MOIHOCTE. 1
Oueprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOT'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [TOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEIIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaThue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHUII
9 Buytpennss sueprusi. Crioco6st 1 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
10 Bune! teronepenaun 1 bubnnorexka [JOK



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

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

11
BEIIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "
12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976
13 VYpaBHeHHEe TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlabopamopnas paboma Nel
14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEI1I000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacuer xonu4ecTBa TEIIOTHI,
15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIEISIEMOT0 UM TIPU OXJIAXKICHUU
Jlabopamopnas paboma Ne2
16 "OnpenencHue yaeabHOu bubmorexa HOK
P Y y https://m.eds0o.ru/ff0asbb0
TETJIOEMKOCTH BEIIEeCTBA
17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnmnorexa [JOK
CTOpaHHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBaHHE
18 KPUCTAJUTMYECKUX TeJ. Y IeabHast bubmorexa HOK
P A https://m.edsoo.ru/ff0a71d2
TEeIJIOTa TUTaBIIEHUS
Jlabopamopnas paboma Ne3
19 "On i eﬂel:me ' €JIbHOM TETIOTHI bubmorexa HOK
ped y,{l https://m.edsoo.ru/ff0a72fe
TUJTABJICHUS JIb/1a
20 [TapooOpa3zoBanue M KOHACHCAITHSL. bubmmoreka [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

Hcnapenue

https://m.edsoo.ru/ff0a740c

21

22

23

Kuneunue. Y aensHas Temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATyPhl KUTICHUS
0T aTMoc(epHOTO TaBICHHUS

Bnaxxnocts Bo3nyxa. Jlabopamopuas
paboma Ned "Onpenenenue
OTHOCUTEIIbHOM BIAXKHOCTU BO3ayXa"

Pemenue 3amay Ha OIIpCACIICHUC
BJIA’JKHOCTH BO3JyXa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

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

24

[IpuHIMIBI pabOTHI TETIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBurartesib BHyTPESHHETO CrOpaHHUsI

25

26

27

KII/ TermoBoro nBurarens.
TenmoBble ABUTATENN U 3a1UTa
OKpY>Karolle cpebl

3aKOH COXpaHEHUs U MIPEBPAILCHUS
SHEPTUH B TEIJIOBBIX Mpoleccax

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TenaoBrIie ABJICHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BenecTna"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

Konmponvnas paboma Nel 1o teme
"TensoBele aABieHusa. M3Menenne
arperaTHbIX COCTOSIHMH BemiecTa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpusanus tei. /[Ba poaa
AIEKTPUUICCKUX 3aPSI0B

VYpok-uccnenoBanue "IaeKTpU3aLML



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

TeJl UHAYKIUEH U IIPU
CONPUKOCHOBEHUH"

B3aumMopeincTBue 3apsyKeHHBIX TEIL.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE TOJIE.

39 HanpsikeHHOCTD 3JIEKTPUYECKOrO bubnnoreka HOK
nojst. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0la
BJIEKTPUYECKUX MOJEH
Hocurenu snexTpruueckux 3apsiioB.

33 DneMeHTapHbIil 3apsa. CTpoeHue
aToMa

34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnnorexa [HOK
COXpAaHEHUS JICKTPUYECKOI0 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3agau Ha npuMeHeHUE bubnnoreka [JOK
CBOMCTB 2JIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHI TOK, YCIOBHS €r0

36 cyulecTBoBaHus. McTouHnkmn bubmmorexa [IOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUYECKOTO TOKA

37 JIe¥cTBHSI DIEKTPUUECKOTO TOKA bubnuorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 3JEKTPUYECKOTO NOJI Ha TPOBOIHUKHU 1
U JUAJIEKTPUKA"
DJIEKTPUYECKUI TOK B METaJlIax, bubnuorexa [JOK

39
JKUJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKas 1erb U €€ COCTaBHbIE
4acTH

41 Cuna toxka. Jlabopamopnas paboma 0.5 bubnmoreka [JOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

Ne5 "M3mepenue u peryanpoBaHue
CHUIBI TOKA"

https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHUE.
Bonbsr™merp. Jlabopamoprnas paboma

bu6mmoreka [IOK

42 0.5
No6 "U3mepenue u peryiupoBaHue https://m.edsoo.ru/ff0a9e14
HarnpspKkeHus"
43 ConpoTtuBiieHUE TPOBOHUKA. bubnnoreka [HOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlabopamopnas paboma Ne7
"3aBUCHUMOCTD 3JIEKTPUUYECKOTO
44 COMPOTHUBJICHHUS ITPOBOJHHUKA OT €TI0 1 bubmorexa HOK
P pOBOA https://m.edsoo.ru/ff0aa738
JUTWHBI, IJIOIIAIH MTOTEPEYHOr0
ceueHus u marepuana”
3aBUCUMOCTh CHJIBI TOKA OT
45 HanpsbkeHus. 3akoH OMa 11 ydacTka bubmmorexa [OK
P ' sy https://m.edsoo.ru/ff0aad4a
Lenu
Jlabopamopnas paboma Ne8
"HccnegoBanue 3aBUCUMOCTH CUJIBI
46 TOKa, U €ro 4epe3 pe3ucTop, OT 1 bubmmorexa [OK
> A Pe3 p P, https://m.edsoo.ru/ff0aa04e
COTIPOTUBIICHUS PE3UCTOPA U
HaIpshKEHUs Ha pe3ucrope”
47 [TocnenoBarensHOE M ApATIICIHHOE
COETMHEHUS TIPOBOTHUKOB
Jlabopamopnas paboma Ne9
48 "[IpoBepka mpaBuiia CIOKEHHS 1 bubmuoreka [IOK
HaNpsHKEHUHU MPU MOCTIEN0BATETEHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
bubnmnorexa [JOK
49 Jlabopamopnuas paboma Nel() 1 1

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

"[IpoBepka mpaBuiIa i CUJIbI TOKA
IIPU NapajyIeIbBHOM COEMHEHUN
pe3uctopon”

Pemenue 3aga4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3axkoHa OMa Ut pasiIngHoro
AA P https://m.edsoo.ru/ff0aaf8a
COCTUHEHUS TIPOBOTHUKOB
51 PaboTa 1 MOIIIHOCTH AIEKTPHIECKOTO bubnnoreka [HOK
Toka. 3akoH Jxoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlabopamopnasa paboma Nell
52 "On ]; ene]:me I;60TLI A MOIIIHOCTH bubnmorexa LOK
bed P " B https://m.edsoo.ru/ff0ab3e0
AIEKTPUICCKOTO TOKA
DJNeKTpUYecKre ey 1 MOTPeOnuTen
53 3IIEKTPUYECKOU SHEPTUU B OBIT bubnmorexa LHOK
p p Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
54 ITocTossHHBIE MATHUTEI, UX
B3alMOJIECHCTBHE
55 Ypok-uccnenosanue "M3yuenue bubnmnorexa [JOK
MOJ€H MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHOE I10J1€
56 3eMIIH U €ro 3HaueHue I )KU3HU Ha bubmmorexa LHOK
a https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka K KOHTPOILHOM paboTe
0 TemMe "DIIEKTPUYECKHUE 3apsbl.
57 3apsHKEHHBIE TENa U UX bubmmorexa LOK
P N . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBIIN
AIEKTPUYECKUN TOK"
58 Koumponvnasa paboma Ne2 o teme bubnnorexka [JOK

"DIIeKTpUUeCKHUE 3apsbl.

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

3apspKeHHBIE Tela U UX
B3auMoaecTBUA. I10CTOSIHHBIN
aneKTpudeckuid Tok" / Beepoccuniickas
IpoBepoyHasi pabora

59

PesepBHelit ypok. Pabora ¢ Tekctamu
o Teme "[locTosiHHBII
aNeKTpudeckuid ToK" / Beepoccuiickas
MpoBepoyHasi pabora

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

60

OmneiT OpcTena. MarHuTHoe nojie
3JIEKTPUYECKOI0 TOKa MaraHuTHoe
I1OJIC KaTyHIIKHU C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

61

62

[IpumeHeHue IeKTPOMarHuToB B
texHuke. Jlaboparopnas pabora
"N3y4yenue neiicTBUS MarHUTHOTO
TIOJIsI Ha MPOBOJAHUK C TOKOM"

ONeKTpOABUTaTEIb IIOCTOSIHHOTO
ToKa. Mcnonb3oBanue
ANEKTPOABUTaTENeH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
Jlabopamopnas paboma Nel2
"KoHcTpynpoBaHue 1 u3ydeHue
paboThI eKkTpoaBUraTesns"”

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

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

63

64

OmnbrTer @apanest. 3akoH
3HeKTpOMaFHHTHOﬁ HHAYKIOUU.
[IpaBuio Jlenna

Onexrporeneparop. CriocoOsl
MTOJTYYCHUS DIICKTPUICCKON SHEPTHUH.
DNEeKTPOCTaHIIUN Ha
BO300HOBIISIEMBIX HCTOYHUKAX



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

SHEPrUu

[ToaroroBka K KOHTPOJILHOM paboTe

65 o TeMe "DIIEKTPUIECCKHUE U 1
MarHuTHBIC SBJICHHS"
Konmponvnas paboma Ne3 o teme
66 "DJIeKTpUYECKUE M MAaTHUTHBIC 1 bubmorera [JOK
P " https://m.edsoo.ru/ff0acb14
SIBJICHUS
PesepBHrlit ypok. Pabota ¢ Tekctamu bubnuorexa [JOK
67 1
1o teme "TeroBble ABICHUA" https://m.edsoo.ru/ff0accse
68 PesepBHblii ypok. Pabora ¢ Tekctamu 1
1o TeMme "MarHuTHbIC sIBJICHHS"
BIIEE KOJIMYECTBO YACOB I1
ObIIl O CTBO HACOB IIO 68 145

I[TPOT'PAMME



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

9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kounrpoabusie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl

1 MexaHuueckoe IBUKEHHE. 1
MartepuanbpHas TOUYKa
Cucrema orcuera. OTHOCUTEILHOCTh bubnunoreka LIOK

2 1
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IPSIMOJIMHEWHOE bubnuoreka [IOK

3 1
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsiMOIUHEIHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk cxopoctu
Jlabopamopnas paboma Nel

7 "OmnpeneneHue yCKOpEHus Teja mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1utockocTu"”

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IOJI 1 4acCcToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENHHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHOpelicTBYIOIIAS cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocr. 3akon Ty im0tz
16 Pemenue 3amau mo reme «Cuia
YIIPYTOCTHY
17 Jlabopamopnas paboma Ne2 bubnnorexa [JOK
«OrnpeneneHune KeCTKOCTH MPY>KUHBD) https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperns https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
Jlabopamopnas paboma Ne3
20 "Onpiz[enel:me Ii)S(I)(I)I/II_[I/IeHTa TpeHus BH6J?HOTeKa LHOK
S https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cumna bubmorexa [TOK
| https://m.edsoo.ru/ff0afb8e
TpEeHUS
22 Cwuia TSOKeCTH U 3aKOH BCEMHUPHOTO bubnuoteka [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHUA. Y CKOpEHUE CBOOOIHOTO
naJicHus

https://m.edsoo.ru/ff0af044

VYpoxk-konpepenuus "JIBrxeHue e

23 BOKPYT T'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'anmaktuxu"
Pemrenue 3agad mo treme "Cuia

24 TSDKECTU U 3aKOH BCEMHUPHOTO bubamorexa LIOK
E—— https://m.edsoo.ru/ff0af5f8

o5 [lepBas kocMHUYecKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO.

26 PaBHOBecue TBEpOTO TEA C EH6J_IHOTeKa LOK
SAKPEIIEHHOIT 0ChIO BPAIICHILA. https://m.edsoo.ru/ff0afe36
MowmenT cuisl. LlenTp TsoxecTn
PaBHOBeCHE MaTepHAIBHOW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.

27 PaBHOBecue TBEpOrO TENA C©
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmeHT cuibl. LienTp TsoxecTn

28 Pemenue 3agaa mo reme "MomeHT bubmmoreka IIOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

29 TeMe "MexaHN4ecKOe IBUKEHIE. bubmorexa [JOK
Baaumoneiicraie Tex" https://m.edsoo.ru/ff0b0408
Koumponvnas paboma Nel nio teme

30 "MexaHnYecKoe ABUKEHUE. buomorexa LIOK

Bs3aumogeiictue Ten"

https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Nmnynec Tena. Umnynse cuiibl. 3aKoH

31 COXpaHEHHUs UMITyJIbca. YTIPYroe u bubmmorexa [JOK
_ https://m.edsoo.ru/ffOb07fa
HEYIPYyroe B3auMOJICHCTBUE
Pemenue 3agad mo reme "3akoH bubmuorexa [JOK
32
COXpPaHEHHUs uMIysbca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnuoreka [{OK
34 Mexannyeckas paboTa U MOIITHOCTh https://m.edsoo.ru/ffob0ag4
35 PabGota cHIIBI TSDKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
Jlabopamopnas paboma Ned
36 «Omnpenenenue pabOTHI CUITBI TPEHHUS
MIPH PAaBHOMEPHOM JIBIYKEHUH TeJia 10
TOPU30HTAIEHOM MOBEPXHOCTH
37 CBs13b DHEPTUH U PaOOTHI.
[ToTenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubnmnorexa [JOK
KMHETUYECKOU DHEPIUHU https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHHS SHEPTUU B
MEXaHHUKE
Jlabopamopnas paboma Ne5
40 «I/Isyieﬁnep 3al<oia COXPaHCHHUS bubmmorexa [JOK
https://m.edsoo.ru/ffOb12fe
JSHEPTUI
41 KonebarenbHoe IBMIKEHHE U €TI0 bubnunorexa LIOK
XapaKTepPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxatomue KonedaHusl. bu6muoreka [JOK

Brinyxaennslie koneOanus. Pezonanc

https://m.edsoo.ru/ffOb20f0



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

43

MareMaTH4ecKuil U NpyKUHHBIA
MasiTHUKH

44

45

46

VYpok-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojaebaHui 0T KEeCTKOCTH
MIPY>XUHBL X MACCHI ITPy3a»

[IpeBpateHre sHEPTUN IPU
MEXaHUYECKUX KOJICOaHHIX
Jlabopamopnas paboma Ne6

«OHpeI[eJ'IeHI/IC YaCTOThI U IICpHUOaa
KonebaHuii MMPpYXXUHHOI'O MasdTHUKa»

bu6nmoreka [IOK
https://m.edsoo.ru/ffOb197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

Jlabopamopnas paboma N7
«IIpoBepka HE3aBUCUMOCTH MEPUOIA
Koje0aHuil Tpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl Ipy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IpogosibHbIE
MOTIEPEYHBIE BOJTHBI

bu6nunorexa LIOK
https://m.edsoo.ru/ffOb21fe

49

50

Ypok-koHpepenmus "MexaHnndeckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuieckue BOJTHBI"

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

51

VYpok-uccnenosanue "HabmoneHune
3aBUCHMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKHUI pE30HAHC

Ypok-koHpepeHus "YIbTpa3ByK u

bu6nunorexa LIOK



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

nH(Pa3BYK B IPUPOAE U TEXHHUKE"

https://m.edsoo.ru/ffOb23ca

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

bubnmnoreka HOK
54 TeMme "3aKOHBI COXPAHECHHUS. https://m.e dSO(I)lru FF10b2550
MexaHudeckue KojaeOaH s U BOJHBI" T '
Konmponvnas paboma Ne2 nio teme
55 "3akoHbI cOXpaHeHUs1. MexaHn4yecKue
Kose0aHusl U BOJHBI"
56 DNEeKTpOMarHuTHOE IOJIe. bubmmoreka [JOK
DNeKTpOMarHuTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBoilicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-koupepennus "lkana
58 ANEKTPOMArHUTHBIX BOJIH. bubnnorexa [JOK
Hcnonb3oBaHue 31€KTpOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH /111 COTOBOM CBsI3H"
Ypok-uccnenosanue "M3yuenne
. bubmuoreka [JOK
59 CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C ] 1
HOMOIIIbI0 MOBHTBHOTO Teedora" https://m.edsoo.ru/ffOb2c6c
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
DneKTpOMarHuTHasi IpUpoaa CBETA.
. bubnmnoreka [JOK
61 CxopocTth cBeTa. BonHOBBIE CBOMCTBA 1
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. I[IpsMonuneitHoe En6 OK
nOIMoTeKa
62 pacripocTpaHeHUe CBeTa. 3aTMECHHUS 1
C 1 https://m.edsoo.ru/ffOb3658
ostHIa U JIyHBI
63 3aKoH OTpa)kK€HUs CBETa. 3epKaia. bubnuotexa [JOK

Pemenue 3aga4d Ha MIPHUMCHCHUC

https://m.edsoo.ru/ffOb38c4



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

3aKOHa OTpaXCHUA CBCTA

[Ipenomnenue cBera. 3akoH

bu6nmoreka [IOK

o4 IIPEJIOMJICHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 chonw%ﬁie HOJ‘IHOI?O BHYTPECHHETO bubmmorexa [JOK
https://m.edsoo.ru/ffOb3c5c
OTpaXKEHUS B ONTHUYECKUX CBETOBOAAX
Jlabopamopnas paboma Ne§
"UccnenoBanue 3aBUCUMOCTH yIiia
66 MIPEIOMIICHHUSI CBETOBOIO JIy4a OT yIJia
MaJIeHUs Ha TPaHulLe "BO31yX-
crexsio""
Ypok-koHpepernus "Micnons3oBaHue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmmoteka IIOK
68 Jlua3zel. OnTudeckas CHiia JIMH3BI https://m.edsoo.ru/ffOb3f2c
. bubmuoreka [IOK
69 [TocTpoenue n300pakeHHU B TUH3aX https://m.edsoo.ru/fob4dda
Jlabopamopnas paboma Ne9
70 "Onpenenenne GOKyCHOTO pacCTOSHUS bubmuoreka [IOK
1 ONITUYECKOM CUJIBI COOMparoIei https://m.edsoo.ru/ff0b4206
JUH3BI"
71 Ypok-koupepenius "OnTuyeckue bubnuotexa [JOK
JIUH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak ontudeckas cucteMa. 3peHue bubmorexa [TOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenus "JlepexTs

3penus. Kak coxpanuts 3penue”



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

Paznoxxenue 6emoro cBera B CIIEKTp.
OnreiTel HetoToHa. Croxxenue

bubnunoreka LIOK

74
CIIEKTpaJIbHBIX 1IBETOB. [ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlabopamopnas paboma Nel0
M"OIBITHI IO Pa3I0KEHUIO O€T0Tr0
75 CBETa B CIIEKTP U BOCIIPUSATHUIO I[BETA bubmmorexa LIOK
P P 1 https://m.edsoo.ru/ff0cOe2a
MPEeIMETOB MPHU UX HAOIIOICHUU Yepe3
LIBETOBbIC (DUIBTPHI"
VYpok-nipaktukym "BonHoBbie
76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTepdepeHus u qudpaxuus’"
77 Omnsitel Pe3epdopnaa u ruranerapHas bubnnorexa [JOK
MOJIEIIbL aToOMa https://m.edsoo.ru/ff0c12a8
78 IToctrynarel bopa. Moznens atoma bopa
Hcnyckanve 1 OrIonieHue cBeTa
79 aromoM. KBaHTbl. JInuHeiuateie bubmorexa LHOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
Ypok-nipaktukyMm "Habnrogenue bubnmnorexa [JOK
80 "
CIEKTPOB UCITYCKaHUS https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHJIBI brbmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siipa. Hykinonnas bubnmnoreka [JOK
MOJIEIIb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bu6muoreka [JOK
N3otomsr https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau mo teme: bu6nunorexa LIOK

"PagnoakTuBHBIE IPEBpaIieHUs"

https://m.edsoo.ru/ffOclb4a



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

85

IIepuon nonypacnana

86

87

88

Ypok-koHpepeHnius "PagnoakTHBHBIE
W3JIy4eHHS B IPUPOJIE, METULIMHE,
TexHuKe"

SnepHble peakuu. 3aKOHbI
COXPaHEHHUS 3apsA0BOI0 U MacCOBOTO
qucen

9Hepr1/151 CBA3U aTOMHBIX SAACP. CBs13b
MacCChbl 1 SHECPIruu

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c2126

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c1c58

bubnunoreka LIOK
https://m.edsoo.ru/ffOcld7a

89

90

91

Pemenue 3amau o reme "SnepHeie
peaxkuun"

Peakuuu cunTe3a u n1eneHus saep.
Uctounuku sHepruu CoJiHIa U 3BE3]T
Ypok-koudepennus "AnepHas
sHepreTuka. Jlencreus
PaANOAKTUBHBIX U3JTyYEHUN HA KUBbIE
OpraHusmsl"

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

92

[ToaroroBka Kk KOHTPOIBHOM paboTe 1Mo
TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBsbI€ siBeHUS"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c223e

93

Konmponvnas paboma Ne3 no teme
"DNeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBsbie siBieHus"

94

[ToBTOpenue, o6o0IIEHNE.
Jlabopamopnwie pabomul no Kypcy
"B3aumopetictBue ten"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

[ToBTrOopenue, o6o0mmenue. Pemenne

95 aCYETHBIX M KAYECTBEHHBIX 3a1a4 I10 1 buGnuorexa [IOK
paciet S https://m.eds00.ru/ff0c2572
Teme "TernoBbie MPoIecChl
[ToBTropenue, o6o0menue. Pemenue
bubnunoreka LIOK
96 pacUeTHBIX U KaYeCTBEHHBIX 3a]1a4 110 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBeIx agBurarenci"
[ToBTOpenue, o6o0menue. Pemenue
97 aCUeTHBIX U Ka4eCTBEHHBIX 3a]1a4 110 1 bubnnorexa [JOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekrpoycTtaHOBOK"
[ToBTOpeHME, 0000IIECHNE.
98 JlabopamopHvie pabomul 110 KypC 1 1 Bubmiorexa OK
" pAmopreie p | pey https://m.edso0.ru/ff0c2¢52
CBETOBLIE SIBIIEHUS
[ToBTOpenue, o600meHne. Pabora ¢
99 TEKCTAMH I10 TeMe "3aKOHBI 1 bubmorexa LIOK
. https://m.edsoo.ru/ffOc2d6a
COXPAaHEHHUS B MEXaHHUKE
[ToBTOpenue, o6o6menue. Padora ¢
100 Tekcramu 1o teMe "Konebanus u 1 bubmorexa HOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubnmorexa [JOK
| https://m.edsoo.ru/ff0c3044
SBJICHUS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTaMu 110 TeMme "KBaHnToBas u 1
sanepHast pusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

[NPOT'PAMME
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MMPOBEPAEMBIE IIPEIMETHBIE PE3YJIBTATBI OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOH IMMPOI'PAMMBI OCHOBHOI'O
OBLHIEI'O OBPA30OBAHUA

7 KIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

11

1.2

1.3

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

pa3IMyvaTh SBJICHUS 10 OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIONIMX JAHHOE (PUINICCKOE SIBIICHUE

pacro3HaBaTh MPOSIBIICHUE U3YUYEHHBIX (DU3UYECKUX SIBJICHUN B
OKpY’KaroIlleM MUpPE, B TOM Yucie (GU3NIecKHe SBICHUS B IPUPOJIE, IPU
ATOM NEPEBOJAUTH MPAKTUYECKYIO 33/1a4y B YUeOHYI0, BBIIEIATh
CYIIIECTBEHHBIE CBOICTBA (MpU3HAKK) PUBNYECKUX SIBICHUN

1.4

ONMCHIBAaTh U3YUEHHBIE CBOICTBA T€ U (PU3UUECKUE SABJICHUS, UCIIONb3YS
¢du3nyeckre BeIMYUHBL, IPU OMUCAHUU MPABUIIBHO TPAKTOBATh
(bu3n4ecKuil CMBICIT UCTIOJIb3YEMbIX BEJIMUUH, UX 0003HAUEHUS U €MHUIIBI
(bU3MUeCKUX BETUYMH, HAXOAUTh (POPMYJIBI, CBSA3BIBAIOIIME TAHHYIO
(bu3MUecKyro BETUUNHY C IPYTMMHU BEJIMYMHAMU, CTPOUTH I'paduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH

1.5

1.6

XapaKTECPpHU30BaATh CBOICTBa TCII, (1)I/I3I/I'-ICCKI/IG SABJICHUSA U ITPOLCCCHI,
HCIIOJIB3Ys U3YUYCHHBIC 3aKOHEI, ITPU 3TOM AaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa U 3alUMCbIBAThL €0 MATCMATHYCCKOC BBIPAKCHUC

OOBSICHATH (PU3NUECKUE SIBICHUS, TPOLIECCHI U CBOWCTBA T, B TOM YUCIIE U
B KOHTEKCTE CUTYalluil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbISABIISATh
NPUYMHHO-CJIEICTBEHHBIE CBSA3U, CTPOUTH 00bACHEHHE U3 | — 2 TOrHYecKux
I1aroB ¢ onopoi Ha 1 — 2 U3y4eHHbIX CBOWCTBA (PU3NUECKUX SBICHUH,
(U3MUeCKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemath pacy€THbIe 3a4a4M B | — 2 nelCTBUSA, UCTIONb3Ys 3aKOHBI
(dbopMyIbI, CBsI3bIBAIOIINE (DU3UUYECKHUE BEIMUYMHBI: HA OCHOBE aHAIN3a
YCIIOBUS 33]]a4d 3aMHUChIBAaTh KPATKOE YCIOBHE, MOICTABIATH GU3NUECKUE
BEJIMYUHBI B (OPMYJIIBI U IPOBOAUTE PACUETHI, HAXOAUTH CIIPABOYHBIC
JaHHBIE, HEOOXOAMMBIE JITISl PELICHHs 3a/1a4, OIEHUBATh PEaTHCTUYHOCTh
MOJTYYCHHOW (PU3NUECKON BETUIMNHBI




1.8

pacrio3HaBaTh MpoOJIEMbl, KOTOPHIE MOXKHO PEIIUTh MPHU IIOMOLIH
(bu3MYECKUX METO/OB, B ONMCAHUU MCCIIEAOBAHUS BBIICIATH IPOBEpsieMOe
MpeIoyioKeHne (TUIOTEe3Y), pa3IudaTh U UHTEPIPETUPOBATD MOTYUEHHBIH
pe3yNbTaT, HAXOAUTh OLIUOKHU B XO/I€ OIbITA, JIENAaTh BHIBOJBI 110 €T0
pe3yibTaTam

1.9

1.10

MPOBOJUTH OMBITHI IO HAOIIOIEHUIO (PU3HMUECKUX SBICHUN HIIH (PU3HUECKUX
CBOWCTB TeJ: (OPMYJIMPOBATH MPOBEPSIEMBIE MTPEIOIOKEHHS, COOMPAThH
YCTAHOBKY U3 IPEJIOKEHHOTO 000PYA0BaHMSI, 3aITUCHIBATH X0/ OIBITA U
(bOpMyIHPOBATH BHIBOBI

BBINOJIHATH NPSIMbIE U3MEPEHMS C UCII0JIb30BAaHHEM aHAJIOTOBBIX U
U POBBIX IPUOOPOB, 3aAMUCHIBATH TOKA3aHUs IPHOOPOB € yUETOM
3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

MIPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTH OAHOHN (PM3MUECKON BEITMYMHBI OT
JIPYroM ¢ UCIIOJIb30BAHUEM MPAMBIX U3MEPEHUMN, y4aCTBOBATh B
IUIAHUPOBAHUM y4€OHOTO UCCIIEeI0BaHUS, COOMPATh YCTAHOBKY U
BBINOJIHATH H3MEPEHHUS, CIISAYS MPEIATI0KEHHOMY TUIaHy, (UKCHPOBAThH
pe3ysbTaThl NOJYYEHHOM 3aBUCUMOCTH (PM3UUECKUX BEIMYUH B BUJIE
IPEUIOKEHHBIX TaOJIHI U Tpa(UKOB, A€TaTh BBIBOABI 110 pe3yJbTaTaM
UCCIICJOBAHMUS

1.12

1.13

1.14

1.15

MIPOBOAMTH KOCBEHHBIE U3MEPEHUSI GU3NUYECKUX BEJTUUMH, CIETYsI
MPEI0KEHHOW HHCTPYKIUU: TIPY BBIIOJHEHUH U3MEPEHUI cOOMpaTh
DKCIIEPUMEHTAIIBHYIO YCTAaHOBKY M BBIUHCIIATH 3HAYEHHE HCKOMOU
BEIINYUHBI

coOroaaTh MpaBuiIa TEXHUKH 0€30MacHOCTH IpU padoTe ¢ 1a00paTOPHBIM
00opyI0BaHuEM

yKa3bIBaTh MPUHIMIIBI IEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
XapaKTepU30BaTh MPUHLMUIIBI JEHCTBUS U3yYEHHBIX PUOOPOB U
TEXHUYECKUX YCTPONCTB C MOMOIIBIO UX OMUCAHUS, UCIIOJIb3YS 3HAHUS O
CBOICcTBax (YM3MUECKUX SIBICHUN U HEOOXOoAUMbIE (PU3HUECKHE 3aKOHBI U
3aKOHOMEPHOCTH

MPUBOAUTH MPUMEPHI (HAXOJUTh HHPOPMALIUIO O IPUMEPAX )
NPAaKTUYECKOT0 MCIIOJIb30BaHMs (PU3MUYECKUX 3HAHUH B TOBCEAHEBHOM
XKHU3HU U1 o0ecrieueHHst 6e30MacHOCTH MpHU 00pallieHnH ¢ prudopamMu U
TEXHUYECKUMHU YCTPOMCTBaMU, COXPAHEHUS 370POBbS M COOIIOIEHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPY’KaIOLIeH cpefe

1.16

OCYIIECTBIISITH 0TOOP UCTOYHUKOB MH(pOpMaIuK B ceTu HTepHET B
COOTBETCTBUH C 33JJaHHBIM [TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIINXCSI
3HAHUU ¥ MYTEM CPAaBHEHUS PA3IMUHBIX UICTOYHHUKOB BBIIEIATh




1.17

UH(OPMALINIO, KOTOpasi SBJISAETCS IPOTUBOPEUNBOM UM MOXKET OBITh
HEJ0OCTOBEPHOMI

MCIOJIb30BaTh IIPU BHIMOJIHEHUH YUYE€OHBIX 33JaHUI HAYYHOIIOMYISPHYIO
auTepaTypy (pU3MUecKoro colepikaHus, ClpaBOYHbIE MaTEPHAIIbI, PECYPCHI
cet MHTepHeT, BIajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPAaTKUE MICbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 MCTOUYHUKOB MH(OpMAINH (PU3UUYECKOTO COACPIKAHUS, B TOM
qycIie MyOIMYHO JeNaTh KPaTKue COOOLICHHUS O pe3ylbTaTax MPOeKTOB HIIH
y4eOHBIX UCCIIEIOBAHH, IIPH TOM I'PaMOTHO HCIIOJIb30BATh H3Y4YEHHBIH
NOHSATUHHBIN anmapar Kypca GU3HKH, CONPOBOXKIATH BHICTYIIIICHUE
Mpe3eHTauuen

1.19

IIPY BBIIOJHEHUH Y4€OHBIX IPOEKTOB U UCCIIEI0BAaHUMN paclpeesTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUH C ITOCTABJIEHHBIMU 3a/1a4aMH,
CJIEIUTH 32 BBIIIOJHEHHUEM IIJIaHA ACUCTBUM, aICKBATHO OLICHUBATh
CcOOCTBEHHBIN BKJIAJl B A€ATEIbHOCTD IPYIIIbI, BBICTPaUBaTh
KOMMYHUKAaTUBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIHUX

8 KUIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble peAMeTHBIE Pe3yIbTAaThl 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

11

HCIIOJB30BaTh IOHATHA

1.2

1.3

pa3inyaTh ABJICHUA 110 OMMCAHUIO UX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/BI/ILICCKOC SBJICHUC

pacro3HaBaTh MPOSIBICHNE U3YUYEHHBIX (PU3UUYECKUX SIBJICHUN B
OKpY’KaIOIIeM MHUPE, B TOM 4YHclie (pU3NUECKUe SBICHUS B IPUPOJE, IPU
ATOM MEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B YUeOHYIO, BBIJICIAThH
CyILIECTBEHHbIE CBOICTBa (MIpU3HAKN) GUZUUYECKUX SIBJICHUN

14

ONKCHIBATh U3yUEHHBIE CBOMCTBA Te U (PU3NYECKHE SIBICHUS, UCTIOIb3YS
¢buznyecKue BeIUYUHBL, IPU OMMCAHUN IPABUIIHO TPAKTOBATh (PU3NUECKUI
CMBICTT HCTIOJIb3YEMbIX BEJTMYNH, 0003HAYEHUS U €AMHUIIBI PU3NUECKUX
BEJIMYMH, HAXOAUTh (DOPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYTUMH BETUYUHAMH, CTPOUTH TPaPUKH U3YyUEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEINYUH




1.5

1.6

1.7

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUYECKHe SIBJICHUS U MPOLIECCHI,
WCII0JIb3Ysl U3YUEHHBIE 3aKOHBI, IPY ITOM J1aBaTh CIIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHHE

00BSCHATH (PU3NYECKHE IIPOLIECCHI U CBOMCTBA TEJI, B TOM YHUCIIE U B
KOHTEKCTE CUTYalMi IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIIATH
NPUYHHHO-CJICICTBEHHBIE CBSA3U, CTPOUTH O0BbACHEHHE U3 | — 2 TIOTHYeCcKuX
IIaroB ¢ MOMOUIbI0 1 — 2 N3yueHHBIX CBOMCTBA (PM3NUECKUX SBICHHIA,
(bU3NYECKUX 3aKOHA MU 3aKOHOMEPHOCTH

pelars pacyéTHble 3a7a4d B 2 — 3 NEMCTBUS, UCIIOJIBb3Ys 3aKOHBI U
(bopMmybl, cBA3bIBaIOIINE (U3NYECKUE BEJIMYMHBL: HA OCHOBE aHAIN3a
YCIJIOBHS 3a]a4M 3aIIUCHIBATh KPATKOE YCIIOBUE, BBIABIIATH HENOCTATOK
JTAHHBIX JJIS pelIeHUs 3a/1a4l, BBIOMPATh 3aKOHBI U (POPMYJIbI,
HeoOXOouMBbIE 11 €€ peLIeHUs], IPOBOJUTH PacUEThl U CPaBHUBATh
HOJIy4eHHOE 3HaYeHHEe (PU3NUECKOM BETMUMHBI C U3BECTHBIMU IaHHBIMU

1.8

1.9

1.10

1.11

1.12

pacno3HaBarh po0IeMbl, KOTOPbIE MOYXKHO PEIIUThH IPU TOMOLIU
($u3HYECKUX METO/0B, UCIOJIb3Ysl ONMCAHUE UCCIIEI0BaHUS, BBIIEISTh
IIPOBEPSIEMOE NIPEATIOIOKEHUE, OLIEHUBATD IIPABUILHOCTD IIOPAIKA
IIPOBE/ICHUS UCCIIEIOBAHHUS, 1E1aTh BBIBOIBI

MIPOBOAMTD OMBITHI 110 HAOTIOACHUIO PU3UUECKUX SBICHUHN MU (PU3NIECKUX
CBOMCTB TeJ: (OPMYITUPOBATH MPOBEPSEMBIE TIPEANOI0KEHUSI, COOMPATDH
YCTaHOBKY U3 MPEIIOKEHHOTO 000PY/I0BaHHUS, ONTUCHIBAThH X0/ OMBITA U
(bopMyITHUpPOBaTH BHIBOIBI

BBITIOJIHATD MIPAMBIC UBMCPCHU A C UCITIOJIb30BAHUEM aHAJIOT'OBBIX HpI/I60pOB
U JIaTYNKOB (PM3NYECKUX BEIMYUH, CPABHUBATH PE3YIbTAThl HU3MEPEHHU C
y4€TOM 33/1aHHOM a0COJIFOTHOM MOrPEUTHOCTH

IPOBOJIUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJJHON (PM3UUECKOM BETMUUHBI OT
JIPYro# ¢ UCIIOJIb30BAHUEM MPAMBIX U3MEPEHUN: IIJIAHUPOBATh
UCCIIeIOBaHKEe, COOMPATh YCTAHOBKY U BBINOJIHATH U3MEPEHUS, Ceays
MPeJI0KEHHOMY IIaHy, (PUKCHUPOBATh Pe3yJIbTaThl TOJTYYEHHOM
3aBHCHMOCTH B BHJI€ TaOJIUI ¥ TpaHKOB, JI€1aTh BHIBOJBI 110 pe3yjIbTaTaM
WCCIICIOBAHMUS

MMPOBOAUTH KOCBCHHBIC U3MCPCHUA (bl/ISI/I‘ICCKI/IX BCJIMYMH: INIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJICAY:
HpC}IJ'IO)KGHHOfI HWHCTPYKIUWH, U BEIYUCIIATh 3HAUCHUEC BEJIMYHNHBI

1.13

coOiroaaTh MpaBuiia TEXHUKHU 0€3011acHOCTH IpU padoTe ¢ 1abopaTOPHBIM
obopynoBaHreM




1.14

XapaKTepu30BaTh MPUHIUIIBI ICHCTBHS N3YUYEHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONMOPOM HA UX ONMCAHMS, UCIOJIb3Ys 3HAHUS O
CBOICTBax ()M3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE
3aKOHOMEPHOCTH

1.15

1.16

pacro3HaBaTh IPOCTHIE TEXHUYECKHUE YCTPOUCTBA U U3MEPHUTEIIbHBIC
IprOOPBHI 110 CXEMaM M CXEMaTUYHBIM PUCYHKaM, COCTABIISATh CXEMBbI
AEKTPUYECKUX LIETIEH C IT0CIEA0BATEIBHBIM U NTapaJlJIEIbHBIM
COEIMHEHUEM IEMEHTOB, pa3Indas yCIOBHbIE 0003HAUEHUs IEMEHTOB
IIEKTPUYECKUX Lienen

MPUBOJUTH MPUMEPHI (HAXOIUTH HHPOPMAIHIO O IPUMEpPax) MPaKTHIECKOrO
UCIOJIb30BaHUs (PU3MUYECKUX 3HAHUI B MOBCEIHEBHOM KU3HU IS
obecrnieueHns 6€30MacHOCTH MpU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU
YCTpOMCTBAMU, COXPAHEHMSI 3710POBbsI U COOIIOEHHSI HOPM SKOJIOTHYECKOIr0
MOBE/ICHUS B OKpYXaIoIIeH cpene

1.17

1.18

1.19

OCYILECTBIISITH TIOUCK HH(OpMaIiK (prU3ndecKoro coaepkaHus B CETH
HHTepHeT, Ha OCHOBE NMEIOIIMXCS 3HAHUN U IIyTEM CPAaBHEHMS
JIOTIOJIHUTEIBbHBIX HCTOYHHUKOB BBICIATH MH(POPMAIUIO, KOTOpast SBISETCS
IIPOTUBOPEYUBOM NI MOXKET OBITH HEJOCTOBEPHOMN

UCIOJIb30BaTh MPH BBHIIOIHEHUH YU€OHbBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
JIUTEpaTypy (PU3NUECKOro CoJlepiKaHus, CIIPaBOYHbIE MaTEPHAJIbI, PECYPCHI
cetu MIHTEpHET; BIajeTh NpuéMamMu KOHCIIEKTUPOBAHMSI TEKCTA,
npeoOpa3oBaHus HHGOPMAIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

C03/1aBaTh COOCTBEHHBIC MMCHbMEHHBIE H KPATKHAE YCTHBIC COOOIICHHUS,
00006111251 HHGOPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3NYECKOTO
CoJIepKaHusl, B TOM YHCIIe TyOIMYHO MPEACTABISATh PE3YyIbTaThl MPOSKTHOU
WM UCCIIEeIOBATEeNbCKON AEITeTbHOCTH, TIPU ’TOM IT'PAMOTHO UCTOIb30BaTh
M3YYEHHBII MOHATUIHBIN anmapaT Kypca GU3UKH, COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTaINeH

1.20

IIPU BBIMIOJIHEHUH Y4€OHBIX IPOEKTOB U MCCIIEI0BaHUN PU3NYECKUX
MIPOLIECCOB PaCHpPEeNATh 00sI3aHHOCTHU B IPYIINE B COOTBETCTBUU C
IIOCTaBJIEHHBIMHU 33J1a4aMH, CJIIEAUTH 32 BBINIOJIHEHUEM IUIaHA JEHCTBUM U
KOPPEKTHPOBATh €T0, aIeKBAaTHO OI[CHUBATh COOCTBEHHBIN BKJIaJl B
JESATEIbHOCTD TPYIIIBL, BEICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJEUCTBHE,
MIPOSIBIISIS TOTOBHOCTD pa3peniaTb KOHPIUKTHI




9 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

11

HpOBepﬂeMble NnpeaAMETHDbIC PE3YJIbTAaTbhl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI7[ nporpaMmmsbl OCHOBHOI'O oﬁmero 06pa303afmﬂ

HCIIOJIb30BATh U3YYCHHBIC ITOHATUS

1.2

pa3jinvaTh ABJICHUA 110 ONMCAHUIO UX XaPaAKTCPHBIX CBOICTB U Ha OCHOBE
OIIBITOB, AEMOHCTPUPYIOIIUX JaHHOEC (bHSPI“ICCKOC SIBJICHUC

1.3

14

1.5

pacro3HaBaTrh MPOSIBIIEHNE U3YUYEHHBIX (PU3UUYECKUX SIBICHUN B
OKpY’KaloIIeM MHUpE, B TOM 4YHclie (pU3HUECKue SIBICHHS B IPUPOJE, IPU
3TOM MEPEBOAUTH IPAKTUUECKYIO 3a/1a4y B YUeOHYIO, BBIJICIATh
CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PH3UUECKUX SBICHUI

OIUCBIBATh U3yYEHHbIE CBOMCTBA Te U (PU3NUYECKHE ABICHUS, UCIIOIb3YSI
(du3nyecKre BEIMYUHBL, IPU ONMCAHUU [TPABUIIBHO TPAKTOBATh
($u3HYECKU CMBICI UCIIOJIb3YEMbIX BETUYHUH, 0003HAUEHUS U €AMHULIBI
($u3HYECKUX BEJIINYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOLIUE TAHHYIO
($U3NUECKyI0 BETUYMHY C IPYTHMHU BEIMYMHAMH, CTPOUTH rpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEIUYMH

XapaKkTepu30BaTh CBOMCTBA Tell, GU3MUYECKUE SBJICHHS U MPOLIECCHI,
HCIIOJIb3Ysl U3YUYEHHBIE 3aKOHBI, IIPY 3TOM J1aBaTh CIOBECHYIO
(GhopMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE

1.6

1.7

1.8

00BACHATH (PU3UYECKUE MPOIIECCH] U CBOMCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhIABIATH
NPUYHHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BsCHEHHE U3 2 — 3
JIOTUYECKHUX IIaroB C MOMOIIBIO 2 — 3 N3YYEHHBIX CBOMCTBA (PU3NYECKUX
ABJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pewath pacyéTHble 3aauu (OMMparoIuecs Ha cucTeMy u3 2 — 3
YpaBHEHMIA), UCTIOIB3YS 3aKOHBI U (JOPMYJIBI, CBSA3BIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBUS 33aJ]a4l 3alHChIBaTh KPaTKoe
YCIIOBUE, BBISBIIATH HEJOCTAIOIINE WU U30BITOUHBIE JaHHBIE, BBIOUPATH
3aKOHBI ¥ (POPMYIIbI, HEOOXOAUMBIE /IJISl PELICHHUS], IPOBOJUTH PACUETHI U
OILICHUBATh PEAIMCTUYHOCTH MOJIYYEHHOT'O 3HAYEHUS (PU3NYECKOM
BEJIMYMHBI

pacCrio3HaBaThb HpO6HCMBI, KOTOPLIC MOKHO PCIIUTDH IIPU ITOMOIIHN
(I)I/I3I/I‘-ICCI(I/IX MCTOHOB, UCIIOJIb3YA OITMCAHUEC UCCIICAOBAHUS, BEIACIIATD
MMPOBEPACMOC MPCAITOJIOKCHUC, OICHUBATH NPABUJIbHOCTD MOPAJIKa
MMPOBEACHUA UCCIICO0BAaHNA, ACJIaTh BbIBOABI, MHTCPIIPETUPOBATH




1.9

pe3ynbTaThl HAOIIOIEHUH U OIBITOB

IPOBOJIUTH ONBITHI M0 HAOIIOAEHUIO (PU3MUECKUX SBICHUN MU
(bu3n4ecKnX CBOICTB TeJI: CAMOCTOSATENILHO COOMPATh YCTAHOBKY U3
n30BITOYHOrO Habopa 000pyI0BaHMS, ONIUCHIBAThH XOJ1 OIBITA U €r0
pe3yabTaThl, POPMYITHPOBATH BBIBOIBI

1.10

1.11

1.12

IPOBOJUTH ITPH HEOOXOAUMOCTH CEPHIO MPSMBIX U3MEPEHUH, OIpeaesis
CpeaHee 3HaueHUE U3MepsieMOi BeTMUnHBI (OKYCHOE pacCTOsIHHUE
coOuparoniei JIMH3bI), 000CHOBBIBATH BEIOOP CrIOC00a M3MEPEHHS
(m3mMepureaprHOro Mprbdopa)

MIPOBOJIUTH UCCIIEAOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIMYUH C
KCIIOJIb30BAHUEM IIPSIMBIX U3MEPEHUI: TUIAHUPOBATh UCCIICIOBAHUE,
CaMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PUKCUPOBATH pe3yabTaThl
MOJTYYEHHOU 3aBUCUMOCTH (DU3HUYECKUX BEIIMYMH B BHJIC TAOIUITN
rpaduKoB, JAenaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEIOBAHUS

IIPOBOAMTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJIUUMH: IIJIAHUPOBATh
U3MepEeHusi, coOUpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIIIOJIHSTh
U3MEpEHUS, CIEAYS NPEUI0KECHHON HHCTPYKIUH, BBIYUCIIATH 3HAYCHHE
BEJIMYMHBI U aHAIIU3UPOBATh NIOJYyYEHHBIE PE3YJIbTAThl C YUETOM 3aJaHHON
MOTPELIHOCTH U3MEPEHUIN

1.13

1.14

coOiroaaTh NnpaBuiia TEXHUKU 0€30I1aCHOCTHU IpU paboTe ¢ 1abopaTOPHBIM
o0opynoBaHueM

pa3ianyaTh OCHOBHBIE IPU3HAKU W3YYEHHBIX (PU3MUECKUX MOJIEIIEH:
MaTepHalibHasi TOuka, a0COIIOTHO TBEPAOE TEJI0, TOUEUHbIH HCTOYHHUK
CBETA, JIy4, TOHKAas JIMH3a, IUIAHETApHAs MOJENb aTOMA, HYKJIOHHAst MOJEIb
aTOMHOTO0 SApa

1.15

1.16

XapaKTepu30BaTh MPUHIHUIIBI IEHCTBHS H3Y4YE€HHBIX TPUOOPOB U
TEXHUUYECKUX YCTPONCTB C OMOPOIl Ha UX ONMUCAHUS, UCIIONIb3YS 3HAHUSA O
CBOICTBaxX (PM3MUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NUECKUE
3aKOHOMEPHOCTH

UCIOJIb30BATh CXEMBbI M CXEMAaTUYHbIE PUCYHKH H3YUYE€HHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTHYECKUX MTPOLECCOB MPU
peleHny yueOHO-ITPaKTUYECKUX 3a1a4, ONTUYECKHE CXEMBI IS
MIOCTPOCHHUS N300paKEHHUH B IMJIOCKOM 3epKajie M coOMparouieil TuH3e

1.17

MPUBOJIUTH MPUMEPHI (HAXOIUTH HHPOPMAIUIO O IPUMEPax )
MIPAKTUYECKOI0 UCIOIB30BaHuUs (PM3NUYECKUX 3HAHUH B TOBCEAHEBHOM
KU3HH JIJIs1 oOecrieueHrs 0€30MacHOCTH TP O0paIieHUH ¢ IPUOOpaMu 1
TEXHUYECKHMHU YCTPOMCTBAMU, COXPAHEHUS 370POBBS M COOTFOICHUSI HOPM




1.18

9KOJIOTHYECKOTO TIOBEJICHUS B OKPY)KAIOIIEH cpefie

OCYIIECTBIISATH NOUCK MH(pOpMau pU3NUECKOTrOo COJEPKaHUs B CETH
HuTepHeT, caMoCTOATENbHO (POPMYITHPYsI OMCKOBBIM 3aIIpOC, HAXOIUTh
MyTH ONpeesieHUs] JOCTOBEPHOCTH MOJIy4eHHOUM HH(OpMaLMK Ha OCHOBE
MMEIOIIMNXCS 3HAHUM U JIOTIOJIHUTEIIbHBIX HICTOYHUKOB

1.19

1.20

1.21

MCII0JIb30BaTh IIPY BHIIIOJIHEHUH YUYE€OHBIX 33JaHUN HAyYHO-TIONYJISIPHYIO
TUTepaTypy (pU3MUIECKOro ColepiKaHus, CIIPaBOYHBIC MATEPUAIIBI, PECYPCHI
CCTHU I/IHTepHeT; BJIaACTh HpI/IéMaMI/I KOHCIICKTUPOBAaHUA TCKCTA,
npeoOpazoBanus HHGOPMAITUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIE MICHbMEHHBIE M YCTHBIE COOOIIECHHUS Ha OCHOBE
nH(pOpPMALIMU U3 HECKOJIIBKMX UCTOYHUKOB (PU3NYECKOTO COACPIKAHMUS,
MyOIMYHO MPEACTABIATH PE3YIbTaThl MPOSKTHOM TN UCCIIEI0BATENbCKON
ACATCIIBHOCTH, ITPU 3TOM I'paMOTHO HCITI0JIB30BAaTh I/ISy‘lCHHI)Iﬁ
MOHSATUHHBIN anmapar u3y4yaeMoro pasjena (GU3HK{ U COMPOBOKAATh
BBICTYIUICHHE TIPE3CHTAIMEH C Y4ETOM OCOOCHHOCTEH ayIUTOPHH
CBEPCTHHUKOB

IIPY BBITIOJIHEHUH YY€OHBIX TPOEKTOB U MCCIEN0BaHUN (HU3NUECKUX
MIPOLIECCOB PaCHpEeNiATh 00SI3aHHOCTHU B TPYIINE B COOTBETCTBUU C
ITOCTaBJICHHBIMU 3a/1a4aMHU, CJIEJAUTH 3a BBIIIOJIHEHUEM IUIaHA JIEUCTBUM U
KOPPEKTUPOBATh €T0, aJICKBATHO OIICHUBATH COOCTBEHHBIN BKJIA] B
JIEATEIbHOCTD TPYIIIbI, BBICTPAUBATh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTb KOHPIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC
Kon Kon
IIpoBepsiembie 3j1eMeHTHI COAePKAHUS
pasaesia | 3JjieMeHTa

®U3UKA U EE POJIb B IO3HAHUU OKPYKAIOIIEIO MUPA

®du3uka — HayKa o npupoe. SABneHust npuposl. Puzndyeckue
11 SIBJIGHUS: MEXaHUYECKUE, TEIJIOBbIE, JIEKTPUUECKHUE, MarHUTHBIE,
CBETOBBIE, 3BYKOBBIE

Ousnueckue BeIMUnHbL. M3Mepenne Gpu3ndeckux BeTHIrH.
1.2 ®usznyeckue npudopsl. IlorpenHocts n3mMepenuil. MexnyHapoaHas
CHCTeMa €MHUI]

EcTtecTBeHHOHay4YHBIN METO/1 TO3HAHUS: HAOIIOEHHNE, TOCTAHOBKA
1.3 Hay4HOI'0 BOIIPOCA, BBIIBUKCHHUE TUIIOTE3, IKCIIEPUMEHT 110
IIPOBEPKE IMIIOTE3, O0BSICHEHHE HAOII0JaEMOT0 SIBICHUS

14 Onwucanue GpU3MUECKUX SBICHUH C TOMOIIBIO MOJIEIICH

Ilpakmuyeckue pabomol:
- 3Mepenune paccTosHUi.
15 - 3mepenune o0bEMa KUIKOCTH U TBEPIIOTO TENA.

- OnpeneneHue pa3sMepoB MaJlbIX Tell.

- MI3Mepenune TemmepaTypbl IpH MOMOIIM KUJIKOCTHOIO TEPMOMETPA
U JaTYMKa TEMIIEPATypBI

IHEPBOHAYAJIBHBIE CBEJIEHUSA O CTPOEHUU BEIIECTBA

91 CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. ONbITHI,
' JTIOKa3bIBAKOIIUE TUCKPETHOE CTPOCHHE BEIIECTBA
99 JIBrokenue yacTuil BeriecTBa. CBsA3b CKOPOCTHU JABUKEHUS YACTHI C
' Temneparypoil. bpoyHoBckoe nBmxkenue, nuddysus
2.3 B3anmoneicTBre 4acTUIl BEIECTBA: IPUTSIKEHNE U OTTAJIKUBAHUE
ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, KUAKOCTEH 1
2.4 TBEPIBIX (KPUCTATUIMUECKUX ) Tel. B3auMoCBsI3b MEX Y CBOMCTBAMU
BEILIECTB B PA3HBIX arperaTHbIX COCTOSTHUSIX U UX aTOMHO-




2.5

2.6

MOJIEKYJIIPHBIM CTPOCHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOIBI

IIpaxmuueckue pabomut.

- OrieHKa IuamMeTpa aToMa METOJIOM PSIOB (C UCIOIb30BaHUEM
dotorpaduii).

- OnBITHI IO HAOJTIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

- OnBITHI IO OOHAPY)KEHUIO IEHCTBHSI CHUII MOJIEKYJISIPHOTO
NIPUTSHKEHUS

JBUKEHWUE Y B3AUMOJENCTBHUE TEJI

MexaHu4yeckoe ABMKCHUE. PaBHOMepHOG 1 HCPpABHOMCPHOC

3.1
JBUKECHUE
3.9 Ckopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JABHXKEHUU.
' Pacu€r mytu 1 BpeMeHU ABUKEHUS
SIBnenue nHepuuu. 3aKoH nHepUUU. B3aumopeiicTBue Ten Kak
3.3 IIPUYMHA U3MEHEHUS CKOPOCTH JBMKEHMS Tell. Macca Kak Mepa
MHEPTHOCTH TeJla
3.4 IInotHOCTH BemecTBa. CBA3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYII B
' enuHuIe 00bEMa BellecTa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TeEIl
36 Cua ynpyroctu 1 3akoH ['yka. I3MepeHne Cuitbl ¢ MoMOIIIbIO
' JMHAMOMETpA
3.7 SIBneHue TAroTeHus U cuia TsbkecTd. Cuta TSKECTH Ha APYTUX
' maHerax. Bec Tema. HeBecomocTh
38 Cwuita Tpenus. TpeHHe CKOJIbKEHUs U TpeHue Nokosl. Tpenue B
' MIPUPOJIE U TEXHUKE
3.9 CroxeHue Cuil, HallpaBJIEHHBIX 110 OJTHON IPSIMOM.
' PaBHOIENCTBYOIIAS CHIT
Ipakxmuueckue pabomul:
3.10

Omnpenenenne CKOPOCTH paBHOMEPHOTO JBM)KEHUS (LIapuKa B
KHUJIKOCTH, MOJICITH 3JICKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).
Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHHsI OpycKa WM [IapuKa




10 HAKJIOHHOM IIOCKOCTH. OlpesiesieHue MI0THOCTH TBEPAOTO TeNa.
OmnbITH, 1EMOHCTPUPYIOIINE 3aBUCMOCTb PACTSKEHUS
(edopmanun) Npyx HUHbBI OT NPUIIOKEHHON CUIIbl. OIIBITHI,
J€MOHCTPHUPYIOLIUE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca
TeJla ¥ XapaKTepa COIPUKACAIOIMXCS IOBEPXHOCTEN

3.11

3.12

@u3nyecKue SBICHUS B IPUPOJIE: IPUMEPBI JBUKEHUS C
Pa3JIMYHBIMU CKOPOCTSAMM B )KMBOW M HEKUBOU IIPUPOJE, NIEUCTBUE
CHJIBI TPEHUS B IIPUPOJE U TEXHUKE

TexHuuyeckue yCTpoucCTBa: TUHAMOMETP, NOAINITHUKA

TABJIEHME TBEPABIX TEJL, )KUJIKOCTEM M TA30B

[[aBJ'IeHI/Ie TBép,I[Ol"O tena. CrnocoOsl YMCHBIICHUS U YBCIIMYCHUA

4.1
JIaBJICHUS
4.9 JlaBneHue ra3a. 3aBUCUMOCTh JIaBJICHUS Ta3a 0T 00bEMa,
' TEMIIEPATYPhI
43 [lepenaua naBneHus TBEPABIMU TEJIAMH, KUAKOCTSIMU U Ta3aMu.
' 3axoH [lackans. [IneBMaTHUeCKHEe MaILIMHbBI
44 3aBUCUMOCTb JIaBJICHUS KUJKOCTH OT IIyOUHBL. [ napocraTuueckuit
' napazgokc. Coobmaromuecst cocyasl. ['uapaBiuiyeckue MeXxaH|u3Mbl
ATtMmocdepa 3emau u atMocepHoe naBieHue. [Ipuannbl
45 CYLIECTBOBaHMSI BO3AYIIHOM 00omouku 3emiu. OnbIT Toppuyeniu.
' 3aBUCUMOCTB aTMOC(EPHOTO JABJICHUSI OT BBICOTHI Ha/l YPOBHEM
Mops
46 N3mepenue atmocdepHoro nasinenus. [pubops! 11t u3mepeHus
' aTMOC(EPHOro JaBIEHUS
4.7 JlelicTBUE MKUJKOCTH M Ta3a HA MOTPYKEHHOE B HUX TEJIO.
' BrrtankuBatomas (apxuMeoBa) cuiia. 3akoH Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
Ipaxmuueckue pabomul:
HccnenoBanue 3aBUCMMOCTH Beca Tejia B BoJie OT 00bEMa
49 MOTPYXEHHON B KHUAKOCTh YacTu Tena. Onpenenenue

BBITAJIKUBAIOLLEH CHJIBL, JENCTBYIOLIEN HA TEJIO, IOTPYKEHHOE B
JKUJKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CUJIBI,
JEHCTBYIOIIEH Ha TEJO B KUJIKOCTH, OT MacChl Tesa. OMbITHI,
JIEMOHCTPUPYIOIIHNE 3aBUCUMOCTh BBITATKUBAIOIICH CUJIBI,




JeMCTBYIONIEH Ha TEJIO B )KUIKOCTH, OT 00bEMa MOTrpyKEHHOM B
KUAKOCTb YaCTH TeJa U OT INIOTHOCTHU kuakoctu. Koncrpynposanue
apeoMeTpa WIM KOHCTPYUPOBAHHUE JIOAKHU U OIIPENEIICHUE €€
Ipy30I0AbEMHOCTH

dusndeckue ABICHUA B IIprUpoaAc: BIIMAHUC aTMOC(bepHOl"O JaBJICHUA

4.10 .

Ha )KMBOW OpraHH3M, IJIaBaHUE PbIO

TexHUYeCKUE YCTPOICTBA: COOOMIAIONINECS COCY/IbI, YCTPOUCTBO
411 BOJIOIIPOBO/IA, THAPABIMYECKUAN TTpecc, MaHOMETp, OapoMeTp,

BBICOTOMED, MOPIIHEBOM HACOC, APEOMETP

PABOTA, MOIIHOCTb, DHEPT'UA

5.1 Mexannueckas pabora
5.2 MexaHn4decKkast MOILIHOCTD
5.3 [IpocTeie MexaHU3MBI: pbIyar, 0JI0K, HAKIOHHAs MJIOCKOCTb.
' IIpaBuiio paBHOBecus pblyara
5.4 [IpumeHeHne npaBuiIa paBHOBECHS pblYara K OJIOKy
55 «3050TO€ TpaBUIO» MexaHuKu. KoadduiueHT nonesHoro neicTaus
' MexaHu3MOB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHHKE
5.6 [loTeHumanpHas SHEPTUU TeNa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
58 [TonHas MexaHuueckas FHEprusl. 3aKOH U3MEHEHMSI U COXPaHEHHUS
' MEXaHHIECKOM SHEPTHU
Ipakmuueckue pabomoi:
Onpenenenue pabOThI CHIIBI TPEHUS PH PAaBHOMEPHOM JIBH>KEHUH
5.9 Teja M0 TOPU30OHTAIILHOM IOBEPXHOCTH. VccnenoBanue ycnoBuit
paBHOBecus peiuara. Mzmepenue KIIJ[ HakIOHHOM TIOCKOCTH.
N3yueHne 3ak0Ha COXpaHEHUSI MEXaHUYECKON YHEPTUU
5.10 @u3nYeCcKue SIBICHUS B IPUPOJIE: PblYaru B TEJIEC YEIOBEKA
511 TexHu4eckue ycTpoucTBa: pblyar, MOABUKHBIN U HEMOIBHKHBIN

0JIOKHM, HAKJIOHHAS TJIOCKOCTb, TPOCThIE MEXAHU3MBI B OBITY




8 KVIACC

Kon Kox
IIpoBepsieMble 3JIEMEHTBI COIEPKAHMSA
pa3nena 3J1eMeHTa
TEINJIOBBIE SIBJIEHUS
OCHOBHBIE MOJIOKEHUST MOJIEKYJIIPHO-KMHETHYECKON TEOPUH CTPOCHUS
6.1 BemecTBa. Macca u pa3meps! MoJieKysl. OTBITH, ITOATBEPIK IAIOIITIE
OCHOBHBI€ TIOJIOKEHUS MOJICKYJISIPHOKHHETHYECKON TEOPHH
6.2 Mogenu TBEPIOTO, JKUAKOTO U Ta3000pa3HOT0 COCTOSHUHN BEILIECTBA.
' Kpucranniueckue u amopgHble Tena
6.3 OOBbsacHEHUE CBONCTB ra3oB, KUAKOCTEH U TBEPIBIX TeNl HA OCHOBE
' MOJIOKEHUH MOJIEKYJISIPHOKMHETUYECKOU TEOPUU
6.4 CMaunBaHMe U KalWIISIPHbIE SIBJICHUS
6.5 TemnoBoe pacmmpeHue u cxaTue
6.6 Temmepatypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTBIO TEIUIOBOTO IBMKEHUS
' YaCTHUIL
6.7 Baytpennss sneprua. CrocoObl M3MEHEHHs] BHYTPEHHEH SHEPTUH:
' TEeIIoNepeaaya v CoBepLIeHUE padoTh
6
6.8 Buppl Teruionepenadn: TEIUIONPOBOIHOCTh, KOHBEKIIHS, H3TyYeHHE
6.9 KonndecTBo TemyoTel. Y aeiabHast TEIIOEMKOCTD BEIIECTBA
6.10 Temoo0MeH U TeIIOBOE paBHOBECHE. Y paBHEHHE TEIIOBOIO OanaHca
6.11 [InaBneHne u oTBEpAEBaHNE KPUCTANIMUECKUX BEIIECTB. Y JeNbHAs
' TEIUIOTA [UIABJICHUS
ITapoo6pa3zoBanue u koHAeHcanus. Vcnapenue. Kunenue. Y nenpHas
6.12 TEIJIOTa MapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPaTyphl KUIICHUS OT
aTMOC(EPHOTO JaBIICHUS
6.13 BnaxnocTh BO3IyXa
6.14 OHeprus TOIUIMBA. Y IeTbHAsI TEIIOTa CTOPaHHS
6.15 [punumne! padotsl TemoBeix asurateneit KI1JI temnoBoro asurares.

TemnoBsie JABHUI'aTCIIM M 3alllUTa OKPY)KaIOH_[Cﬁ Cpeabl

6.16 3aKoH COXpaHEHHUS U MPEBPAIICHNS YHEPTHH B TEIUIOBBIX MPOIIECcax




6.17

IHpaxmuueckue pabomei:
- OMBITH IO OOHAPYKEHUIO JACUCTBUS CHII MOJICKYJIIPHOTO PUTSHKCHUS.
- OnBITHI IO BBIPAIIMBAHUIO KPUCTAIIIIOB MOBAPECHHOM COJIM UJTU caxapa.

- OnBITH IO HAOJIOJICHUIO TETUIOBOTO PACIIUPEHHS T'a30B, JKUAKOCTEH U
TBEPABIX TEIL

- OmnpenesieHne AaBIIeHUS BO3IyXa B OajuIOHe IIPHUIIA.

- OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH IaBIICHUS BO3/IyXa OT €ro
00bEMa 1 HarPEBAHMSI MITH OXJTKICHUA.

- [IpoBepka rumnoTe3sl TMHEHHOW 3aBUCUIMOCTH JJIMHBI CTOJI0MKA KUAKOCTH

B TEPMOMETPUYUECKON TPYOKE OT TeMIepaTyphl.

- Habnronenue naMeHeHus: BHyTPEHHEH SHEPTUU Tea B pe3yabTare
TeTIonepeaay v paboThl BHEIIHUX CHIL.

- Uccnenoranue siBjicHUS TEIUIOOOMEHA MPU CMEIITMBAHUU XOJIOAHOMN U
ropsiueil BOABL.

- Onpeznenenye KOJIMYECTBA TEIUIOTHI, MOIYYEHHOTO BOAOH MpH
TETI000MEHE C HarpeThIM METAJUIMYECKUM IUIHHAPOM.

- OmnpenesnieHye y1elnbHOM TEIUIOEMKOCTH BEIECTBA.
- UccnenoBanue nporuecca ucrapeHusl.
- OmnpenieneHne OTHOCUTEIBHOM BIAYXHOCTH BO3yXa.

- Onpeznenenue yAenbHOM TEIIOTH IUIABJIECHUS JIbJIA.

6.18

6.19

du3uveckue ABJICHHS B MIPUPO/IE: TOBEPXHOCTHOE HATSKEHHUE U
KallWUISIPHBIE SIBICHUS B IPUPOJIE, KPHUCTAILIBI B IPUPOAE, U3ITyUCHHE
ConHiia, 3amMep3aHie BOJ0EMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHera.

TexHndeckue ycTporncTBa: KalWLISAPhI, IPUMEPB] UCIIOIb30BaHMS

KPHUCTAJIJIOB, )KMJIKOCTHBII TEPMOMETP, NaTUMK TEMIIEPATYPHI, TEPMOC,
CHCTEMa OTOIUIEHUS IOMOB, THTPOMETPBI, ICUXPOMETP, TapoBas TypOHHa,
JIBUTaTENb BHYTPEHHETO CrOPaHUsl.

SJIEKTPUUYECKUE U MAI'HUTHBIE SABJIEHUS

7.1

7.2

3J'IeKTpH3aLII/I$I TECII. I[Ba poJa SJICKTPUUICCKUX 3apsa10B

BsaumoneiictBue 3apsukeHHBIX Teql. 3akoH KynoHna (3aBHCHMOCTD CHITBI
B3aUMO/ICHCTBUS 3apsSHKEHHBIX Tell OT BEJIMYMHBI 3aPS/IOB U PACCTOSHHUS
MEX]y TeJlaMH)




BHCKTpI/I‘leCKOC II0JIC. HaHpH)KéHHOCTI: QJICKTPUYICCKOT'O IOJIA. HpI/IHI_II/IH

7.3
CYNEPIO3ULIUH MIEKTPUIECKUX 10JIeH (Ha KaYeCTBEHHOM yYPOBHE)
74 Hocurenn 31eKTpruaecKux 3apsaoB. DIeMEHTAPHBIN dJICKTPUICCKUH 3apsi.
' Crpoenne aroma. [IpoBOTHUKY U TUIICKTPUKU
7.5 3aK0oH COXpaHECHHS JIEKTPUICCKOTO 3apsiaa
76 OJEeKTPUUYECKUH TOK. Y CIIOBHS CYLIIECTBOBAHUS 3JIEKTPHUUECKOIO TOKA.
' HcTouHMKY TOCTOSIHHOTO TOKA
77 JeiicTBHSI SIEKTPHYECKOTO TOKA (TEIIOBOE, XUMUYECKOE, MAaTHUTHOR).
' DJEeKTpUUYECKHUHA TOK B )KUAKOCTSIX M ra3ax
7.8 Onextpudeckas nernb. Crina Toka. DIEeKTPUIECKOe HAIPSKSHHE
7.9 ConpoTuBieHNE MPOBOAHAKA. Y AETFHOE COMMPOTUBIICHNE BEIIECTBA
7.10 3axon Oma 715l yyacTka Lenu
7.11 [locnenoBatenbHOE U TapaIeTbHOE COSTMHEHUE TIPOBOTHUKOB
7.12 Pabota 1 MOIIHOCTH 31eKTpudecKkoro Toka. 3akoH J[xoyms — Jlenma
713 OJeKTpUUYeCcKHe LU U MOTPEOUTEIH AEKTPUIECKOM SHEPTUH B OBITY.
' Kopotkoe 3ambikanue
7.14 [locTosHHBIE MarHUTHL. B3anMoneiicTBre MOCTOSIHHBIX MarHUTOB
715 MarunutHoe nosie. MarauTHoe mojie 3eMJIi U ero 3HaYeHHe JJ1s1 )KU3HU Ha
' 3emite
716 OmnsIT Opcrena. MarautHoe nose 3eKTprudeckoro Toka. [Ipumenenue
' 3JIEKTPOMArHUTOB B TEXHUKE
JleiicTBre MarHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM. DJIEKTPOIBUTATEND
7.17 MIOCTOSTHHOT'O TOKa. VICcroIp30BaHNe AIIEKTPOIBUTATENEH B TEXHUYECKHIX
YCTPOMCTBaxX U Ha TPaHCIIOPTE
718 OmnerTer @apanes. SBieHne MIEKTPOMarHUTHOW WHAYKIHH. [IpaBuio
' Jlenna
719 Onexrporenepatop. CocoObl NOTyYEHHs JIEKTPUIECKON SHEPTUH.
' DJEKTPOCTaHLIUH Ha BO300OHOBIISIEMBIX HCTOYHUKAX SHEPTUU
IIpaxmuueckue pabomul:
7.20 - OmbITHI IO HAOIIOACHUIO AIIEKTPU3AINH TET HHAYKIHEH U TPU

COIIPUKOCHOBCHUH.

- UccrnemoBanme NeHCTBHS DIECKTPUICCKOTO OIS Ha TIPOBOTHUKHU U




TUDIIEKTPHUKH.

- COopka u poBepKa paboThl AIEKTPUIECKOI LEH NOCTOSHHOTO TOKA.
- I3amepenue 1 peryaupoBaHue CUIIBI TOKA.

- 3mepenne u perynupoBaHie HAPSDKEHUS.

- UccnenoBanue 3aBUCHMOCTH CHITBI TOKA, HIYIIETO Yepe3 Pe3UCTop, OT
COIIPOTHBIICHHUS PE3UCTOPA M HATIPSHKCHUS HA PE3UCTOPE.

- OHI:ITI:I, ACMOHCTPUPYIOHIUC 3aBUCUMOCTD 3JICKTPUYCCKOI'O
CONMPOTHUBJICHHUA MMPOBOAHUKA OT €ro AJIMHBI, IJIOMAAX MOIICPEYHOIO
CCUCHUA U MaTCpuaa.

IIpoBepka npaBuia CI0KEHAA HAPSKEHUM MIPH MTOCIEA0BATEIIEHOM
COEIMHEHNH ABYX pe3nucTopoB. IIpoBepka nmpaBwmiia A1 CUIIBI TOKA PU
MapajuieIbHOM COSAMHEHUH pe3ucTopoB. OnpeaeneHue padboTs
3NEKTPUIECKOI0 TOKA, UAYILEro Yepe3 pe3uctop. OnpeneneHne MOMHOCTH
3JIEKTPUUECKOTO TOKA, BBIIEIAEMON Ha pe3ucTtope. Mccnenopanue
3aBUCHMOCTH CHJIBI TOKA, HIYILETO Yepe3 JIAMIIOUKY, OT HAIIPSDKEHUS Ha
He. Onpenenenue KII/ HarpeBarens. MccneqoBanue MarHuTHOTO
BSaHMOﬂCﬁCTBHﬂ IIOCTOSITHHBIX MAarHuToOB. I/I3y‘-ICHI/IC MAarduTHOI'O I10JIA
MIOCTOSIHHBIX MAarHUTOB IIPH UX 00BEIMHEHUH U PA3JCICHHN.
Uccnenoanue aeiicTBUS MEKTPHUUECKOr0 TOKAa HA MAarHUTHYIO CTPEIIKY.
OHI)ITI)I, JACMOHCTPUPYIOIIUE 3aBUCUMOCTb CHUJIBI BSaHMOI[efICTBHSI
KaTyIIKH ¢ TOKOM ¥ MarHUTa OT CWJIBI TOKA M HAIIPABIICHUS TOKA B
KaTyuIKe. I/I3yqu1/Ie IICI‘/'ICTBI/IH MAarauMTHOT'O 11OJIA Ha IPOBOAHUK C TOKOM.
Koncrpynposanue n nsydenue paboTsl asiekrpoasuraress. M3mepenune
KIIJ] anexTpoaBurarenbHOl ycTaHOBKU. OTBITHI IO UCCIIE0BAHUIO
SABJICHUA SHCKTpOMaFHHTHOfI WHAYKIUU: UCCIICAJ0OBAHUC N3MEHEHHH
3HAYCHUA U HAIIPABJICHUA MHAYKIIMOHHOT'O TOKA

dusnyeckue SBICHNUS B IPUPOJIE: JICKTPUUECKUE SIBICHUS B aTMOcdepe,

7.21 3JIEKTPUYECTBO )KHUBBIX OPraHU3MOB, MAarHUTHOE 110Jie 3eMJIH, Apend
TI0JIFOCOB, POJIb MArHUTHOTO TOJIS [T )KU3HU Ha 3emiie, MOJISIpHOE CUSTHHE
TexHn4eckue ycTporncTBa: IEKTPOCKOT, aMIIepMETp, BOIBTMETP, PEOCTaT,
CUETYUK HIEKTPUUECKON IHEPTUH, DIIEKTPOOCBETUTEIBHBIE TPUOOPEI,

7.22 HarpeBaTeNIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IJTEKTPUIECKHE

MIPEeIOXPAHUTENH, HIEKTPOMATrHHT, JIEKTPOABUTATENb IOCTOSIHHOTO TOKA,
IeHepaTop MNOCTOSIHHOIO TOKa




9 KVIACC

Kon Kon
IIpoBepsiemblie 3JIeMeHTHI COJIePKAHUS
pa3jena | JjeMeHTa
MEXAHHNWYECKHE SIBJIEHUSA
8.1 Mexanuueckoe ABuxkeHue. MarepuanbHas Touka. Cucrema otcuéra
8.2 OTHOCUTENBHOCTH MEXaHUYECKOTO TBUKECHUS
8.3 PaBHOMEpHOE NPSAMONTMHENHOE IBUKEHUE
8.4 HepaBHoMepHoe npsimonuHeiiHoe npuxenue. CpeaHss u
' MIHOBEHHAsl CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHUU
8.5 VYckopenue. PaBHOYCKOPEHHOE MPSMOIMHENHOE IBUKEHHE
8.6 CBob6oauoe nagenne. OnbITel [anunes
PaBrOMeEpHOE nBMXKEHME IO OKpYKkHOCTH. [lepnon u yacrora
8.7 oOparenust. JInneliHas u yrioBasi ckopoctu. LleHTpocTpeMuTebHOE
YCKOpEHHUE
8.8 [Tepserit 3akon HeroToHa
8
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akon HeroToHa
8.11 [IpyHIMI Cynepno3uum CHUil
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHus: cuiia TpEHUS CKOJIbKEHUS, CUJIa TPEHUS TIOKOs, IPyTrUe
' BUJIBI TPEHUSI
8.14 Cwita TSKeCTH M 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOPEHHUE
' CBOGOIHOTO TIaICHUS
8.15 JBmxenue mmanet Bokpyr Connua. [lepBas kocMu4eckasi CKOpOCTb.
' HesecomocTs u neperpysku
8.16 PaBHOBecue mMaTepranbHON TOUYKU. AOCOTIOTHO TBEPIOE TEIO
8.17 PaBHOBecue TBEPAOro Tea ¢ 3aKPEIIIEHHON OChIO BPAILICHMUS.




8.18

8.19

MowmeHnT cuibl. LleHTp TskecTn
Nmnynbce Tena. M3menenne nmnyibca. IMIynsc cuiibt

3aKOH COXpaHEHMs UMITYJIbCA

8.20

PeakxtuBHOE JBHXKCHUEC

8.21

8.22

8.23

Mexanunueckasi paboTa U MOIIHOCTb
PaGora cun TsxecTH, ynpyroctu, TpeHus. CBsi3b SHEpruu U paboThl

[ToTeHnManbHas SHEPTHS TENa, MOJIHATOTO HaJl TOBEPXHOCTHIO
3emian

8.24

[ToTenumanpHast YHEPTUs CKATOU MPYKUHBI

8.25

Kunernueckas OHCPI'HU:. TeopeMa 0 KHHETHUYECKOM OHCPI'Ur

8.26

8.27

3aKoH COXpAaHCHHA MEXaHHYeCKOM OHCPIun

IIpakxmuueckue pabomui:

Omnpenenenne cpeHel CKOPOCTH CKOIBKCHUS OpyCKa WITH
JBYKCHISI MIAPHKA 110 HAKIIOHHOW IIockocTH. OnpeeneHue
YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM JIBHYKEHUH 110 HAKJIOHHOM
TUTOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHU NIPU
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHOW CKOPOCTH.

[IpoBepka runoTes3bl: €ciu Npy PaBHOYCKOPEHHOM JBHKEHUH 0€3
Ha4yaJIbHOW CKOPOCTH IIyTH OTHOCSATCS KaK psAJ HEYETHBIX YHUCEIL, TO
COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHH OJVMHAKOBBI.

HccnemoBanme 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHUS OT CHITBI
HOpMaJbHOTO HaBieHus. Onpenenenue kodhduireHTa TpeHus
ckonbkeHus. Onpesenenue kECTKOCTH NMPYKUHBL. OmpenencHue
paboThI CHITBI TPEHUS TIPU PABHOMEPHOM JBHMKEHHUH TeJa 10
TOPU30HTANILHOM MoBepxHOCTU. OTnpenenenrne padboThl CHIIBI
VIIPYTOCTH MPHU TOIBEME TPy3a C UCIIOIH30BAaHUEM HETIOABIKHOTO U
IMOIBMKHOTO OJIOKOB

8.28

®u3nYecKue SBJICHUS B IPUPOJE: MIPUITUBBI U OTJIMBHI, IBUKECHHUE
ianeT COMTHEYHON CUCTEMbI, PEAKTUBHOE JIBUKEHUE KUBBIX
OpraHu3MOB
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8.29

TexHuueckue yCTpouCTBa: CHUAOMETD, JATUUKHU ITOJI0KEHNUS,
pacCTOAHUS U YCKOPEHHUS, PAKETHI

MEXAHUYECKHUE KOJIEBAHUA U BOJIHbBI

9.1

KonebarenbHoe apmxenne. OCHOBHbIE XapaKTEPUCTHUKU KOIeOaHMil:
MIepPHOJI, YaCTOTa, AMILTUTY/1a

9.2

9.3

9.4

MareMaTtnyeckuil U py>KMHHBIA MasTHUKU. [IpeBpaienne sHepruu
IIpU KosieOaTeaIbHOM JIBUKEHUU

3aryxaromue Konebanus. BeiHyX1eHHbIe KoeOanus. Pe3zoHanc

Mexannueckre BoJIHbI. CBONWCTBa MEXAHUYECKUX BOJIH.
IIponoapHbIe U NONEPEYHBbIE BOIHBL. JJIMHA BOJIHBI U CKOPOCTH €&
pacrpocTpaHeHus. MexaHn4eCcKHue BOJIHBI B TBEPIOM TEIIE,
CEICMMYECKHE BOJIHBI

9.5

9.6

9.7

3ByK. ['poMKOCTB U BbICOTa 3ByKa. OTpakeHue 3ByKa

WudpasByk u yapTpa3Byk
IIpakmuueckue pabomul:

OHpe,ZLCJICHI/Ie YaCTOThI U IICpHUOaa KOJIeOAHHMM MaTEeMaTHYECKOTrO
MasiTHHKA.

Onpenenenne 4acToThl ¥ Mepuo/ia KoueOaHuil MpyKUHHOTO
MasiTHAKA

HccnenoBanue 3aBUCUMOCTH TepUoa KOeOaHUid MOABEIIIEHHOTO K
HHUTHU I'py3a OT AJIMHBI HUTH. I/ICCJ'IGILOBaHI/Ie 3aBUCUMOCTH II€PUOIa
KoJebaHui PYKMHHOTO MasTHUKA OT Macchl Tpy3a. [IpoBepka
HE3aBHCHMOCTH Mepuo/ia KouedaHuil rpy3a, oIBeIIEHHOTO K HUTH,
OT MAaccChl Tpy3a U KECTKOCTHU MPYKUHBI. M3MepeHne yckopeHus
CcBOOOIHOTO ITaCHNA

9.8

9.9

dusndeckue SIBICHUS B pupoac: BOCIIPHUATHUEC 3BYKOB )XKUBOTHBIMU,
3CMIJICTPSICCHUC, ceilicMu4ecKre BOJIHBI, HYHAMH, 3XO

TexHuueckue ycTpoicTBa: 9X0JI0T, UCIOIb30BAHUE YIBTPA3BYKA B
OBITY U TEXHUKE

JIEKTPOMAI'HUTHOE IIOJIE U 9JIEKTPOMATI'HUTHBIE BOJIHBI

10.1

DNeKTpOMarHuTHOE MoJje. DIeKTPOMarHUTHbIE BOJHBL. CBolicTBa
3JIEKTPOMAarHUTHBIX BOJIH
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10.2 [IIxana >7€KTPOMarHUTHBIX BOJIH
103 OnekTpoMarHuTHas npupoja ceera. CKopocTs cBera. BomHoBEIE
' CBO¥CTBA CBETA
Ipakmuyeckue pabomol:
10.4 W3yyeHne cBOWCTB 3IEKTPOMAarHUTHBIX BOJH C TIOMOIIBIO
MOOUITEHOTO Tee(oHa
105 du3nyecKue sIBIECHUS B IPUPO/IE: OMOJOTNYecKoe AecTBHE
' BUIMMOTO, YIBTPa(QHOIECTOBOIO U PEHTTEHOBCKOTO H3ITy4EeHUH
106 TexHUUecKue yCcTporHCTBA: HCIIOIB30BAHHUE AIIEKTPOMArHUTHBIX BOJTH
' ISl COTOBOM CBSI3H
CBETOBBIE SIBJIEHUSA
111 JlyueBast monens cBera. MictouHnku cBera
11.2 [IpsiMonuHEHOE pacIpOCTpaHEHHUE CBETA
11.3 Ortpaxenue cBeta. [lmockoe 3epkaino. 3aKOH OTpaKeHHS CBETa
114 [Ipenomnenue cBera. 3akoH npenomieHus ceeta. [loiaHoe
' BHYTPCHHEE OTPAKCHUE CBETA
115 JInnza. Xop srydeil B IMH3E
11.6 Ontuyeckas cucteMa ¢oTroanmnapara, MUKpOCKOIA U TeJIECKoIa
11.7 I'ma3 xak ontuyeckas cucrema. ban3opykocTs U AadbHO30PKOCTb
118 Paznosxxenue 6emnoro ceera B ciektp. OnbiTel HetoToHa. CrioxkeHue
' CTIEKTPAJIbHBIX IIBETOB. Jlucriepcus cBera
Ipakxmuyeckue pabomol:
HccnenoBanue 3aBUCUMOCTH YIila OTPAXKEHUSI CBETOBOTO JIy4a OT
yria najieHusl.
119 N3ydenne xapakTEpUCTHK H300paXKeHUS TIPEAMETA B ITIOCKOM

3epKae.

I/ICCJ'IG,ZIOBaHI/Ie 3aBUCUMOCTH yTJia IPCIOMIICHUA CBETOBOTIO JIyda OT
yrijia naacHus Ha rpaHUuIe «BO3AYX — CTCKIIO».

[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOUPAFOIIEH JIMH3HI.




Omnpenenenre GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHITBI
coOuparoIIe JTMH3HI.

OnBITE IO Pa3I0KEHUIO 0eJIoro ceera B CIICKTP.

OnbIThI 10 BOCTIPUATHIO 1[BETA IPEAMETOB IIPU UX HAOIIOAEHUN
gyepes [IBETOBbIE (UIIBTPbI

dusnyeckue siBIeHUA B ipupoe: 3atMenus ConHua u JIyHsl, nsera

11.10 TeJ, ONTUYECKUE SBJICHUs B aTMocdepe (11BeT Heba, pedpakuus,
panyra, MUpax)

1111 TexHuyeckue ycTpoicTBa: OYKHU, IEPUCKOIL, poToarnmapar,
' OIITHYECKUE CBETOBOBI

KBAHTOBBIE SIBJIEHU S

121 OmnbiTel Pesepdopaa u mutanerapuast Mosens atoma. Mojiennb aToma
' Bopa

12.2 Ucnyckanue u noriomieHue ceera atoMoM. KBautsl. JIuneliuatoie
' CIIEKTPBI

12.3 PanuoakTuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3IydeHHs

124 Crpoenue atomHoro siipa. HykioHHast MoJieinb aTOMHOTO sijipa.
' M3oTtonsr

12.5 PapnoaktuBHbie npeBpamenus. [lepuoa nomypacmaga aTOMHBIX A11€p

12 126 SAnepHble peakuy. 3aKOHbI COXPAHEHHS 3apPsA0BOIO0 U MACCOBOTO

' qHCen

12.7 DHeprus CBA3M aTOMHBIX sifep. CBsI3b Macchl U SHEPTUH

128 Peakuuu cunrtesa u nenenusd saep. Mcrounrku suepruu CosHIa U
' 3BE3]1

12,9 Snepnas sHepreruka. JlelicTBUe paAMOaKTUBHBIX U3JIyYEHUN HA
' JKUBBIC OPTAaHU3MBI

Ilpakmuueckue pabomol.
1210 Hal6mronenre CrilomHbIX U TUHEHYATHIX CIIEKTPOB U3TyUCHHUS.

HccnenoBanue TpEeKOB: U3MEPEHHUE YHEPTUU YACTHUIIBI 1O
TOpMO3HOMY TTYTH (110 (hoTOoTrpadusim).




W3mepenune paanoakTHBHOTO (poHA

dusndeckue SIBICHUS B mpupoae: €CTECTBEHHBIN pa,I[I/IoaKTI/IBHHﬁ
(bOH, KOCMHUYCCKHUE TYy4HU, PAAUOAKTUBHOC U3JIYUYCHUEC ITPUPOJHBIX

12.11 . .
MUHEPAJIOB, IEHCTBUE PAJUOAKTUBHBIX U3JIy4€HUN HAa OPraHUu3M
YeIJI0BEKa

12.12 TexHudeckue ycTpoucTBa: CIIEKTPOCKOII, MHIUBUYAJIbHBIN

A03UMETP, KaMeEpa Bunscona




MMPOBEPAEMBIE HA OI'D IO ®U3UKE TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHHMS OCHOBHOH OBPA3OBATEJIBHOM
MMPOT'PAMMBI OCHOBHOTI'O OBHIEI'O OBPA30BAHUA

Kon
NMPoBePSIEMOro
TpeOoBaHUSA

IIpoBepsiemblie TpeOOBaAHUSA K NMPeAMETHBIM pe3yJbTaTaM 0a30B0Oro
YPOBHS OCBO€HHMSI OCHOBHOH 00pa30BaTeIbHOM MPOrpaMMbl 0CHOBHOT0
o01mero oopazoBanusi Ha ocHoBe ®I'OC

[Tonnmanue ponu (GU3MKK B HAYIHOU KapTHHE MHpPaA; C(POPMUPOBAHHOCTH
0a30BbIX NPEACTABIECHUI O 3aKOHOMEPHO CBSI3U U MI03HABAEMOCTH
SBJICHUH IPUPOJBI, O POJIM SKCIIEPUMEHTA B (PU3UKE, O
cucteMoobpa3ymomeil poiu pU3MKHU B pa3BUTHU €CTECTBEHHbBIX HAYK,
TEeXHUKU U TEXHOJIOTUH, 00 3BOIIONMH (PU3NYECKUX 3HAHUHN U UX POJIU B
LIEJIOCTHOW €CTECTBEHHOHAYYHOUW KapTUHE MHUPA, O BKJIAJIE POCCUHCKUX U
3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBICHEHHE TPOLIECCOB
OKpPYXKaroIllero Mupa, pa3BUTHE TEXHUKH U TEXHOJIOTUN

3HaHMs 0 BUAAX MaTepuu (BELLIECTBO U MOJIE), O IBHIKEHUU KaK criocode
CYLIECTBOBaHMs MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOW TEOPUU CTPOCHUS
BEIIECTBA, O (PU3MUECKON CYITHOCTH SBJICHUN NPUPOABI (MEXaHUYECKHUX,
TEIUIOBBIX, HJIEKTPOMArHUTHBIX U KBAHTOBBIX ); YMEHUE pa3inyaTh SIBJICHUS
10 OIIMCAHMIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBJICHUE; YMEHHUE PacliO3HABATh
MPOSIBIIEHUE U3YYEHHBIX (PU3NYECKUX SBJICHUN B OKPYKAIOIIEM MUDE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

BJ'I&}ICHI/IC OCHOBaMH ITOHSATHHHOTO arrmapara 1 CKMBOJIMYCCKOI'O A3bIKa
(1)I/ISI/II(I/I 1 UCIIOJIb30BAHUC UX IJId PCIICHUA y‘le6HBIX 3aaa4; YMCHHUC
XapaKTCpPU30BaATb CBOMCTBa TCII, (1)I/I3I/I‘-ICCKI/IC SIBJICHUA U ITPOLECCHI,
HCIIOJIb3YA q)YHHaMeHTaHI)HI)IC 1 OMIIMPHUYCCKUEC 3aKOHBI

YMeHne onuceBaTh HN3YUCHHBIC CBOMCTBA TEII U (1)I/ISI/ILIeCKI/Ie SABJICHUS,
HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCJINYHHBI

Branenne ocHOBaMu METOJ/I0B HAYYHOTO MTO3HAHUS C YIETOM COOTIOCHUS
paBmJI O€30MacCHOTO Tpyaa: HaOMoAeHne GU3NYECKUX SIBICHU:

YMEHHE CaMOCTOSTEIbHO COOUPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY U3
JaHHOTO Habopa 000pyI0BaHUS 110 UHCTPYKIUHU, OUCHIBATH X0/ OIbITA U
3aIllMCBIBATh €T0 PE3YNbTaThl, POPMYINPOBATH BHIBOJIBI,

MIPOBEICHHUE MPSIMBIX M KOCBEHHBIX H3MEPEHUN (HU3NIECKUX BEITHUNH:
YMEHHeE MJIaHUPOBATh U3MEPEHHUS, CAMOCTOSITEIbHO COOMPAaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY IO MHCTPYKLIUH, BBIYUCIISITh 3HAYEHUE




BEJIMYMHBI ¥ aHAJIU3UPOBATH ITOJYYEHHBIE PE3YyJIbTaThl C Y4ETOM 3aJaHHOU
IIOTPELIHOCTH Pe3yIbTaTOB U3MEPEHUN;

IIPOBEJCHUE HECTIOKHBIX IKCIIEPUMEHTAIbHBIX UCCIIEI0BaHUII;
CaMOCTOSITENIbHO COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY U IIPOBOJUTH
HCCJIEIOBAHKE 110 MHCTPYKIIMH, IPEJICTABIISATH MOJIYYSHHbIE 3aBUCUMOCTH
(bu3nYeCKUX BEIIMYMH B BHJIE€ TAOIUI] U IPapUKOB, YUUTHIBATD
MOTPEIIHOCTH, JENIaTh BBIBOJBI 10 PE3YJIbTaTaM UCCIIEIOBAHUS

[ToHnMaHue XapakTepHBIX CBOMCTB (PM3NYECKUX MOJENeH (MaTepuanbHas
TOYKa, a0COIIOTHO TBEPAOE TENIO, MOAEIN CTPOCHHUS Ta30B, XKUIKOCTEH U
TBEPABIX TEJ, INIAHETApHAs MOJIEIIb aTOMa, HYKJIOHHAs MOJIEJIb ATOMHOI'O
A1pa) U yMEHUE NPUMEHATh UX JJIs1 00bsACHEHUS (PU3NYECKUX ITPOLIECCOB

YMeHue 00bACHATH (1)I/ISI/I‘ICCKI/IG IMpoueCChl U CBOMCTBaA TCJI, B TOM 4YUCJIC U
B KOHTCKCTC CI/ITyaHI/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa, B
YaCTHOCTH, BBIABJIATH NPUYXMHHO-CIICACTBCHHLIC CBA3U U CTPOUTH
00BACHEHHE C OHOpOﬁ Ha U3YYCHHBIC CBOMCTBa (I)I/ISI/ILIGCKI/IX HBHGHHﬁ,
(1)I/ISI/I‘IGCKI/IG 3aKOHbI, 3dKOHOMCPHOCTHU U MOJCIIN

YMeHue pemtath pacu€THble 3a1a4u (Ha 06a3e 2 — 3 ypaBHEHUI), UCIIOIb3Ys
3aKOHBI U (1)OpMy.HI>I, CBA3BIBAKOIINC (1)I/I3I/I'-ICCKI/IG BCJIMYHHBI, B HaCTHOCTH,
3alMUCbIBAaTh KPATKOC YCIIOBUC 3a/ia4M, BbBIABJIATH HCAOCTAIOIMIUC NAHHBIC,
BBIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JUIsl €€ peleHHs,
MCIIOJIb30BaTh CIPABOYHBIE JaHHBIE, IPOBOAUTH PACUETHI U OLICHUBATH
PEATMCTUYHOCTD MOJYYEHHOT O 3HaUeHHsI (PU3MUECKON BEIMUUHBI, yMEHUE
OTpeNeNATh Pa3MEPHOCTb (PU3MUECKON BEITMYMHBI, TOJYYEHHOH MpH
pELIEHNN 3aa4n
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YMeHne XxapakTepu30BaTh PUHIHNIBI JCHCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM YHCJI€ OBITOBBIX IPUOOPOB, U MPOMBIIIJIEHHBIX TEXHOJIOTUYECKUX
IPOLIECCOB 110 UX OMHUCAHUIO, UCIIOJNIB3YsI 3HAHUS O CBOWCTBAX (PU3NYECKUX
SBJIEHUN ¥ HEOOXO0IMMBbIEe (PU3NUECKHE 3aKOHOMEPHOCTH

YMeHue Ucroiap30BaTh 3HAHUS O (PU3UUYECKUX SIBICHUSAX B TIOBCETHEBHOM
JKU3HU 171 oOecriedeHnst 0€30MacHOCTH MPU OOPAIIEHUH C OBITOBBIMU
nprOOpaMU U TEXHUICCKHUMH YCTPONCTBAMH, COXPaHCHHUS 370POBbS H
COOJTFOZICHHSI HOPM KOJIOTHYECKOTO TIOBEJICHHUS B OKPYXKAIOIICH cpelie;
MMOHMMAaHHUEe HE0OXOJUMOCTH TIPUMEHEHUS JTOCTKCHUN (DU3UKH H
TEXHOJIOTHH JIJIsl pallMOHATIHLHOTO MPUPOIONOIB30BAHUS

OmnbIT MOKCKA, MPeoOpa3oBaHMsl U MPEACTABICHH HHPOpMAITHH
(bU3UYECKOTO COAEepkKAHUS C UCIIOJIb30BaHUEM HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHIl; yMEHHE OLIEHUBATh 1I0CTOBEPHOCTD
MOJTY4YeHHOW MH(POPMAIIMA Ha OCHOBE UMEIOIINXCS 3HAHUH U




JIOTIOJIHUTEIbHBIX UCTOYHUKOB; YMEHHUE UCIOJIb30BaTh IIPH BBIMOJIHEHUN
y4eOHBIX 3aJJaHUI HayYHO-TIONMYJSPHYIO JUTEpaTypy HrU3n4ecKoro
CoJIepKaHusl, CIIPaBOYHbIE MaTepHaIIbI, pecypchl ceTu IHTepHeT; BiaaeHue
0a30BbBIMU HaBBIKAMH NpeoOpa3oBaHusi UHPOPMALIMK U3 OJHOMN 3HAKOBOM
CUCTEMBI B IPYTyI0; YMEHHE CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U
YCTHBIE COOOIIEHHUS Ha OCHOBE MH(OPMAILIUU U3 HECKOJIIBKUX HCTOYHUKOB




INEPEYEHDb 2JIEMEHTOB COIEPXAHWUA, ITIPOBEPAEMbBIX HA
o112 1O ®U3UKE

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

11

1.2

MEXAHHUYECKHUE SABJIEHUA

Mexanunueckoe nBukeHue. MarepuanbHas Touka. Cuctema oTcuéra.
OTHOCHUTENBLHOCTD JABUXKXCHUA

PaBHOMepHOE U HepaBHOMepHOe JBrxkeHHe. CpenHsisi ckopocTb. Dopmyna st
BBIYHCIICHUS CpeHEel ckopocTH: V = S/t

1.3

1.4

PaBHOMepHoe Hp?[MOJIHHCfIHOC JABHXKXCHUC. 3aBHCHMOCTD KOOpJAUHATHI TCJIa OT
BPEMCHHU B CJIy4ac€ PaBHOMEPHOI'O HpﬂMOJ’IHHCﬁHOFO JBHXKCHUA:

x(1)=x,+vt

I'paduxu 3aBUCMMOCTH OT BpEMEHHM ISl IPOEKLIUKU CKOPOCTHU, IPOEKIIUU
NEPEMELICHMS], ITyTH, KOOPAUHATBI TP PABHOMEPHOM IIPSIMOJIMHENHOM JABH)KEHUN

3aBUCHMOCTD KOOpJAUHATHI T€JIa OT BpEMCHU B CIIy4a€ paBHOYCKOPCHHOI'O
HpHMOJ'II/IHGI\/JIHOFO JBHKCHHA:

Sl =v,, #1+a, *

(] [

DopMyIIbl I IPOEKLUH IIEPEMELIEHUS, TPOCKIUU CKOPOCTH U IMIPOCKLIUN YCKOPEHUS
IIPY PABHOYCKOPEHHOM NIPSIMOJIMHEWHOM JIBUKECHUU:

2
5. (D) =0y, -r+ax-3.

U.\'('f) =Upy T4, 1,

a, (f)=canst,

3 5]

U:.‘f‘- - Ul.'rL =2£TT.S'_T
rpa(I)I/IKI/I 3aBUCUMOCTHU OT BPEMEHU JIA IMIPOCKINU YCKOPECHUSA, IIPOCKIIUN CKOPOCTH,
IMPOCKIUHN MEPEMEIECHN A, KOOPANHATHI ITPU PAaBHOYCKOPEHHOM HpHMOHHHeﬁHOM
JABHUKCHUUN

1.5

CBobomnoe manenne. @opMyIibl, OMMMCHIBAIOIINE CBOOOHOE MM ICHUE TeJa 110
BEPTUKAJIH (ABIKEHHE TeJIa BHU3 HJIM BBEPX OTHOCHUTEIBHO MMOBEPXHOCTH 3EMITH).
['padiky 3aBUCUMOCTH OT BPEMEHH TSI IPOCKIIMH YCKOPEHUS, IPOCKIINU CKOPOCTH U




KOOpAWHATHI IIPpU CBO60)IHOM IMaaCHUU TEJIAa IO BEPTUKAIIN

CKopocTh paBHOMEPHOTO JIBHKEHHUS Tella 10 OKpYy)HOCTH. Hanpaiienue ckopocTu.

®opmya 17151 BBIYUCIICHHS] CKOPOCTH Yepe3 painyc OKPYKHOCTH U MEPUOJT

oOpareHus:
2nR
=
T

LlenTpocTpeMuTenbHOe yckopeHue. HanpapieHue eHTpoCTpeMUTENEHOTO YCKOPEHUSI.

1.6 DopMmyina i1 BBIYMCICHNS YCKOPEHUS:
2
a. — v
"R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHMUS:
V= 1
T
Macca. [InotHoCTb BemecTBa. @opmyrna Juist BBIYUMCIEHUS IUIOTHOCTH:
1.7 _m
V
1.8 Cuna — BektopHas ¢usudeckas BennunHa. ClioxeHue Cuil
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
110 F=m-a
CoHarnpaBIeHHOCTh BEKTOPA YCKOPEHHUs TeJIa M BEKTOPA CUJIBIL, ACHCTBYIOLIEH Ha TEJIO
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 - -
Fy 4 =-Fi
TpeHue nokost U TpeHne CKOIbXkeHUs1. PopMyIia 1711 BBIYMCICHUSI MOLYJISL CHIIbI
TPEHMSI CKOJIbKECHHUS:
1.12

FTP:M-N




1.13

Hedopmarus tena. Yrupyrue u Heynpyrue nepopmanuu. 3akoH yrnpyroi aedopmariu
(3akoH I'yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TAT'OTCHUSA:

My - 114
F=G.-—L1_2

-R -
Cuna Tsoxectd. Y ckopeHue cBOOOIHOTO MaieHusl.
®opmyna 175 BBIYUMCIEHUS CUJIbI TSHKECTU BOJIM3H noBepxHocTH 3emuin: F = mg.

JBwxenue rianeT Bokpyr Connua. I[lepBast kocmuueckast ckopocts. HeBecoMocTs 1
Heperpy3Ku

1.15

I/IMHy.TIBC TCJIa — BCKTOpHAasiA (bn3nqec1<a;1 BCINYHHA.

HNmnynbe cucremsl Tenr. U3MeHenne nmnyibca. MIMImynbe cuiibl

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aAMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE nBIDKEHNE

Mexannueckasi pabota. @opmyria it BBIYUCICHUS paOOThI CUJTBI:

A=Fsoosc

Mexann4deckass MOIITHOCTD:

N=2
I

1.18

Kunernyeckas u noteHnuanpHas sHeprusi. @opmMyna ass BbIUMCICHHUS] KHHETUYECKOM
SHEPIrUH:

Teopema o kuHeTHueckou sHeprun. opmMyra AJisi BEIMUCIEHUS MOTEHIIMAIbHON




1.19

1.20

OHCPIruM T€jia, IOAHATOrO

Haxa 3eMIIEN:

E,= mgh

MexaHnueckas SQHeprus:
E=E;.+E »

3aKOH COXpaHEHMsI MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXaHUYECKOM dHEpruu B OTCyTCTBUE cuil TpeHus: E = const.

[IpeBpanieHne MexaHM4ECKOM SHEPTUU IIPU HATMYUU CUIIBI TPEHMUS.

[IpocTeie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.

Peruar. MomenTt cwist: M - Fl.

YcnoBre paBHOBECHS phlvara:
M +M, +..=0
[TonBu>kHBIN 1 HenoABWKHBINA 0510ku. KII/] mpocThIX MexaHU3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

1.22

[laBiienue TBEpIOTO TEIIA.

CDOpMYJ'Ia JJI1 BBIYMCIICHUA JaBJICHUA TBépI[Ol"O TCIa:

JlaBnenue raza. ATMOocepHOe 1aBJIeHHE.
I'nppocraTtuyeckoe naBieHNE BHYTPH KUIKOCTH.

(DOpMyJ'Ia JJIA BBIYUCIICHUA JaBJICHUA BHYTpI/I KUIKOCTH:
P=pgh+p_.,

3akoH Ilackans. ['mppaBnuyecknii mpecc

1.23

3akoH Apxumena. @opMyiia 1Jis ONPEENICHNS BHITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH




1.24

1.25

Ha T€J10, HOpr)KéHHoe B JXUIKOCTHb UJIA I'a3:

Vcnosue nnaBanus tena. [InaBanue CYIOB 1 BO3AYXOILIaBaAHUEC

Mexanudeckue KojebaHus. AMIUTUTY/Ia, TIEPUOJ] M YacToTa Konebanuii. @opmyia,
CBSI3BIBAOINAS YACTOTY U MEPHOJ] KOJIeOaHMIA:

vol
T

MaremMaTH4eCKui U NPYKUHHBIH MasTHUKH. [IpeBpaliieHie SHePruu mpu
KOJIEOATEIbHOM IBUXKEHUU

1.26

3aTyxaI0mHe KoJeOaHusL. BLIHY)I(IIGHHBIG kosebanms. Pe3onanc

1.27

MexaHn4eCKHUE BOJIHEL. HpOIIOJII)HI)Ie " OIICPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTH
paciupoCTpaHCHHA BOJIHBI:

h=v-T

1.28

3ByK. I'poMKOCTB M BbICOTA 3ByKa. OTpakeHHE 3ByKOBOI BOJIHBI HA TPaHHULIE IBYX
cpen. MHbpa3Byk U ynbTpa3Byk

1.29

Ilpakmuueckue pabomul

W3mepenue cpeHel MIIOTHOCTH BEIECTBA; APXUMENOBOM CHIIBL; )KECTKOCTH NPYKUHBI,
Kod(uIIMeHTa TPEHUS CKOJIbKEHMSI; paOOThI CUJIbI TPEHUS, CUIIbI YIPYTOCTH; CpEAHEN
CKOPOCTH JIBUYKEHUS OpycKa 110 HaKJIOHHOMH MJIOCKOCTH; YCKOpPEeHHs OpycKa Mpu
JBUKEHHUH 110 HAKJIOHHOW IIJIOCKOCTH; YaCTOTHI U MepHoJa KojieOaHHi
MaTeMaTHYeCKOro MasiTHUKA; YaCTOTHI U NeproJia KojaeOaHuil Mpy>KMHHOTO MasiTHUKA,
MOMEHTA CHJIbI, JIeWCTBYIOIEro Ha pblyar; padoThl CUJIbI YIPYTOCTH IpU MOAbEME
rpy3a ¢ HOMOIIbIO HETIOABUKHOTO 0J10Ka; pabOThI CHIIBI YIPYTOCTH NPH MOABEME
rpy3a ¢ MOMOIIBIO MOABUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMA MOTPYKEHHOM YacTH Tena
1 OT INIOTHOCTH JKHAKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIICH CHJIBI OT MACChI TEa;
CHUJIbI TPEHUS CKOJIBKEHUS OT CUJIbI HOPMAJIBbHOTO JIABJICHHS M OT POJIa TOBEPXHOCTH;
CHJIBI YIIPYTOCTH, BOSHUKAIOIIECH B MPYKUHE, OT CTENEHU AehOpMaIiy MPYKUHBI,
YCKOpEHHS OpyCKa OT yria HaKJIOHA HAMPAaBIISIONICH; meproja (4acToThl) KoJeOaHmit
HUTSHOTO MasTHHUKA OT JJIMHBI HUTH, TIEpUOa KOJIeOaHUN TTPYKUHHOTO MAasSTHHKA OT
MacChl Tpy3a U KECTKOCTH MPYKUHBI; HCCIICIOBAHNE HE3aBUCUMOCTH TIEPHO/Ia
KoJie0aHU HUTSHOTO MasiTHUKa OT Macchl Tpy3a. [IpoBepka ycinoBusi paBHOBECHS
pblyara




®u3nyecKue SIBICHUS B IPUPOJE: IPUMEPHI IBUKEHHS C Pa3IMUYHBIMU CKOPOCTSIMU B
JKUBOW U HEXXUBOUM IIPUPOJIE, NEUCTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE, IPUIIUBBI U
OTJIUBBL, ABUXKEHUE I1aHeT COJIHEUHON CUCTEMBI, PpEAaKTUBHOE IBUKEHHE KUBBIX

1.30 .
OpPraHU3MOB, PbIYar B TEJIE YEIOBEKa, BIUSHUE aTMOC(HEPHOro JaBJICHUS Ha )KUBON
OpraHu3M, IJIaBaHUE PbIO, BOCIPUATHE 3BYKOB )KMUBOTHBIMHU, 3€MIIETPSICEHUE,
celicMu4eckue BOJIHBI, IIyHAMH, 3XO
TexHnueckue ycTpoiucTBa: CIUAOMETP, JATYMKU IIOJI0KEHUS, PACCTOSHUS U
YCKOpEHUS, IUHAMOMETP, MOJIIMITHUKY, PAKEThl, pblyar, MOABM>KHBIN U HEITOABUKHBIN

1.31  OnokH, HAKJIOHHAS TIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY, COOOIIAIONINECS COCY/IbI,
YCTPOMCTBO BOJONPOBO/IA, THAPABIMUYECKHH ITpecc, MaHOMETP, O6apoMeTp, BBICOTOMED,
MOPUIHEBOW HACOC, apEOMETP, 3X0JIOT, UCIOJIb30BAHUE YIbTPA3BYKa B ObITY U TEXHUKE

2 TEIIVIOBBIE SABJIEHUSA
OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPUH CTPOEHUS BEIIECTBA.

2.1 Mogenu TBEPAOTO, )KUAKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopgHble Tena

29 JBmxenue yactul BeuectBa. CBA3b CKOPOCTH JBMIKEHUS YaCTHUL] C TEMIIEpaTypoil.

' BpoyHoBckoe naBmxenue, auddysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TemoBoe paclIupeHne U CxaTtue

2.5 TennoBoe paBHOBECHE

26 Buyrpennss sneprus. Pabota u Teronepenaya Kak ciocoobl K3MEHEHUS! BHYTPEHHEH

' SHEPruu

2.7 Bupgpl Temonepeaauu: TeIUIONPOBOTHOCTh, KOHBEKITHS, U3TyICHNE
Harpesanue u oxnaxaenue tes. KoJqnuecTBo TEIUIOThL. Y IeIbHas TEIIOEMKOCTD:

2.8

O=cm(ty—t)
3aKOH COXpaHEeHMsI SHEPTUU B TEIUIOBBIX Mpolieccax. Y paBHEHHE TEIJIOBOro OanaHca:
2.9
QO +0, +..=0
510 Hcnapenue u koHaeHcanus. Mi3MeHeHne BHYTpEHHEN SHEPTUU B IIPOLIECCE UCTIAPEHNUS
' U KoHJeHcaruu. Kunenue xxuakoctu. Y ienbHas TernoTa napoodpazosanus: L = Q/m
2.11  BnaxHocTbh BO3IyXa




IInaBnenue u xkpucraumsanus. Vi3mMeHeHne BHyTpEHHEN SHEPIUU IIPU IUIABICHUU U
KPUCTAJIIM3alUu. Y 1eNbHAs TEIIOTa IUIABICHU:

2.12
m
513 BuytpenHss sHeprusi cropaHusi TOIUIMBA. Y IefibHAs TEIJIOTa CTOPAHUS TOILIUBA: (| =
' Q/m
2.14  Tlpunnumnsl paboTsl TeoBbIX aurateneii. KI1/ TemioBoro qeurarens
Ipaxmuueckue pabomul
H3mepenue yaenbHOM TEIIOEMKOCTH METAJUTMYECKOTO IIMJIMH/IPA; KOJIMYEeCTBa
TEIUIOTHI, TOJYYEHHOTO BOJIOM KOMHATHOU TeMIepaTyphl (GPUKCUPOBAHHOM MacChl, B
215 KOTOPYIO OMYILEH HAarpeThlil IMIUHAP; KOINYECTBA TEMIOTHI, OTJAHHOIO HAarPEThIM
UIMHIPOM, TIOCTIE OMTyCKaHUs €T0 B BOAY KOMHATHOW TeMIEpaTyphl; OTHOCUTEIHHON
BJIQXKHOCTH BO3/1yXa; yII€JIbHOM TEIUIOTHI TUIaBlIeHus Jbja. MccnenoBanue u3aMeHeHus
TEMIIEPATYPHI BOJIBI ITPH PA3ITUIHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHA TIPH
CMEIIMBAHUH XOJIOJHOM U ropsiueid BOJBI; MPOIecca UCTIapCHHS
duznyecKue SIBICHUS B IPUPOJIC: MOBEPXHOCTHOE HATSKCHHUE U KAMIUISIPHBIC
2.16  sBieHHs B MPUPOE, KPUCTAILIBI B Ipupoie, n3inydenue CoiHIla, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa, MHEsI, CHEeTa
TexHUYECKHE YCTPONCTBA: KallWJUIAPBI, IPUMEPHI UCTIOIB30BAHUS KPUCTAILIOB,
2.17  >KMIKOCTHBIA TEPMOMETP, NATYHK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOTICHHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOMHA, IBUTATENh BHYTPEHHETO CTOPaHUs
3 SJIEKTPOMATIHUTHBIE SABJAEHUS
3.1 DnekTpu3aius Tel. J[Ba Buaa 3MEeKTPUUECKHUX 3apsiI0B
3.2 BzaumopeiictBue 3apsbkeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHCHHS YJICKTPHUECKOTO 3apsiia
34 Onektprueckoe nose. Hanpsoxk€HHOCTB aitekTpryeckoro mnois. [Ipuammn
' CYTNEPHO3UINH YJEKTPUUECKUX MOl (Ha KAYeCTBEHHOM YPOBHE)
35 Hocurenn snexkrpuueckux 3apsaaoB. JlelcTBrE IEKTPUUECKOTO MO Ha
' JeKTpUYecKre 3apsiIbl. [IpOBOTHUKH U AUIJICKTPUKHU
36 [TocTostHHBIM 2nekTpruyeckuil Tok. [leficTBus anekTpuyeckoro Toka. Cuia Toka.

Hanpsixenue.




I=qg/t,U=A/

DJIeKTPUYECKOE CONPOTUBIICHUE. Y IEBHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

3.7
R =pl/S
3.8 3akon Oma ais yuactka snekrpudeckoi menu: | = U/R
[TocnenoBarenpHOE cOeNMHEHHE TPOBOTHUKOB:
I =1,; U=U,+U,; R=R +R,
1 1 2 1 2
3.9 [TapannensHo€ cCOeAMHEHUE TPOBOIHUKOB PABHOT'O COIIPOTHBIICHUS:
U=U;I=1+I;R=2.
2 2 7
CMer1anHble COEAMHEHUS IPOBOAHUKOB
3.10  PabGorta u MomiHOCTb 3eKkTpruyeckoro Toka. A = Ult, P = Ul
3akon Jxoynsa — Jlenmna:
3.11 5
O=I"-R-t
312 OmnbIT OpcTena. MarHuTHOE MOJI€ IPSMOTO MPOBOHUKA C TOKOM. JIMHMM MarHUTHOM
' UHIYKITHH
3.13  MarHuTHoOe 1noJje NOCTOSHHOro MaruuTa. B3anMoseiicTBue NOCTOSHHBIX MarHUTOB
3.14  [leiicTBUE MarHUTHOTO IOJISl HA TPOBOJIHUK C TOKOM
3.15  Omnwiter @apazes. SBnenue snekTpoMarHuTHON nHAyKIuH. [IpaBuio Jlenna
IIpaxmuyeckue pabomoi
W3mepeHne 31eKTpuyeckoro COnpoTUBICHHS PE3UCTOPA; MOIIIHOCTH 3JIEKTPUYECKOTO
TOKa; pabOTHI JTEKTPUIECKOTO TOKA.
316 HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BOSHUKAIOIIETO B IPOBOTHUKE (PE3UCTOPHI,

JaMIIOYKa), OT HAPsDKEHUSI HAa KOHIAX MPOBOJHUKA; 3aBUCUMOCTH COIIPOTUBIICHHUS OT
JUTMHBI IIPOBOJHUKA, TUIOLIAM €r0 MONEPEYHOT0 CEYEHHUS U YIEIBHOTO
CONPOTHUBIICHHUSI.

HpOBCpKa paBujia JJIs SJICKTPUYCCKOI0 HANIPSAXKCHUSA IIPH TOCIICAOBATCIIbBHOM
COCAMHCHUH MMPOBOAHUKOB; ITpaBUJia JJIsI CUJIbI SJICKTPUUYCCKOI'O TOKA ITPU




napauieIbHOM COeIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

duzndyeckue ABICHUA B IpUPOAC: DJICKTPHIYCCKUEC SABJICHUA B aTMOC(l)Cpe,

3.17 | >JeKTpHYECTBO KMUBBIX OPraHU3MOB, MArHUTHOE M0JIe 3eMIIH, Jpeiid MOI0CoB, PoIib
MarHUTHOTO TOJIA JUIs1 )KU3HU Ha 3emJie, MOJIIPHOE CUSTHUE
TexHUUECKHE YCTPOUCTBA: SJIEKTPOCKOI, aMIIEPMETP, BOIBTMETP, PEOCTaT, CYETUUK
318 AIIEKTPUUYECKON IHEPTUH, HIEKTPOOCBETUTENILHBIEC TIPUOOPHI, HarpeBaTEIbHbIC
' AIIEKTPONPUOOPHI (TPUMEPBHI), HNEKTPUIECKHE TPEAOXPAHUTEIH, HICKTPOMArHHT,
3JIEKTPOJIBUTATEIH TOCTOSHHOTO TOKA, TEHEPATOp MOCTOSTHHOTO TOKa
3.19  DnekrpomarHuTHBIE BONHBEL [1IKana 31eKTpOMarHuTHBIX BOJIH
3.20 | JlydeBas mojenb cBeta. [IpsMonrHEHOE pacipOCTpaHEHUE CBETA
3.21 | 3axon oTtpaxenus cera. [Lnockoe 3epkaio
3.22 | IIpenomiieHue cBeTa. 3aKOH MPEIOMIICHUS CBETa
3.23 | Jlucmepcus cBeTa
3.4 JIunza. Xon mydeit B muH3e. PoKycHOE paccTosiHUE TUH3BI. ONTHYECKas CUila JINH3BL:
' D=1/F
3.25 TI'mas kak ontuyeckas cucrema. OnTHYECKUE MPHUOOPHI
Ilpaxmuueckue pabomul
W3mMepenue onTHyecKon CHIIbl COOMPAIOIIEeH JIMH3bI; (POKYCHOTO pacCTOSIHUSA
coOuparo1ie JUH3bI (110 CBOMCTBY paBeHCTBA pa3MepOB MpeAMETa U N300pakeHus,
3.26  Korza npeaMeT pacroyiokeH B IBOMHOM (oKyce), ToKa3aTesis IPeIoMIEHUs CTeKIa.
HccnenoBanue cBoicTBa H300paXKeHUs, ITOITYYEHHOTO C IIOMOIIbIO cOOMparoIeit
JIMH3BI; U3MEHEHUST (POKYCHOTO PACCTOSHHS IBYX CIIOKEHHBIX JIMH3; 3aBUCUMOCTH yTJa
IPEJIOMIJIEHHUS] CBETOBOIO JIyda OT YyIJla MaJieHHsI Ha TPAHULE «BO3/1YX — CTEKIIO»
397 Owusnueckue siBeHUs B ipupoe: 3arMenus Conana u JIyHsI, IIBeTa T, ONTHYECKUE
' aBiieHus B aTMocepe (1BeT Heba, pepakius, paayra, MUPaxK)
3.28 TexHWYecKHe yCTPOICTBA: OYKH, IIEPUCKOII, (poTOATIApAT, ONTUIECKAE CBETOBOIBI
4 KBAHTOBBIE SABJIEHU S
4.1 PagnoaktuBHOCTh. Anb(da-, OeTa-, ramma-uznydenus. Peakiuu anbda-u Oeta-pacnana
4.2  Omnsitel Pe3epdopaa no paccessuuro anbda-dactull. [Inanerapuas Moaens aroma




4.3

CoctaB aroMHOTrO0 sifpa. M3oTornsl

4.4 [Iepnon nonypacnaza aTOMHBIX SAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MacCCOBOT'O YUCEIN
dus3nyuecKue sIBICHHUS B IPUPOJIC: €CTECTBEHHBIN paMOaKTUBHBIN (POH, KOCMUUECKUE

4.6 JIy4d, PAIHOAKTUBHOE U3J1y4YEHUE IPUPOJHBIX MUHEPAJIOB, IEHCTBUE PAAUOAKTUBHBIX
M3IIy4EHUH Ha OPraHUu3M 4eJI0BEeKa

4.7 TexHu4eckue yCTpoucTBa: CIIEKTPOCKOI, MHAUBUAYAIBHBIN JO3UMETD, Kamepa

Bunbcona, snepHas 3HEpPreTuKa










