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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTaBJIcHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Copmepxanue mporpaMmbl 1Mo (U3MKE HAMpaBlieHO Ha (GOPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpPaMOTHOCTH OOYYAarOUIMXCSI M OPTraHU3ALMI0 H3Y4YCHHS
bu3MKKM Ha NESITeNIbHOCTHOW ocHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00yUeHHUsI, a TAKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rogaMm oOyueHus (1o Kjaccam), IpeuiaraeT IpUMEpPHYIO MOCIIE0BATEIbHOCTD
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpaMMa mo @usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MNOMOUIM YUYUTENIO B CO3/IaHUU paboueil MporpaMMBl [0 y4€OHOMY MPEAMETY.

®dusurka sBIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IIPEIMETOB, IOCKOJBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4yaeMbIX XUMHEHN, OUoIoTuen, acTpoHoMueH U puznueckoit reorpadueit, BHOCUT
BKJIaJ| B €CTECTBEHHOHAyUHYIO0 KapTUHY MHpa, MPEIOCTaBIIsIeT Haubojee siCHbIE
oOpasibl MPUMEHEHHsI HAYYHOrO0 METOJa MO3HAHUS, TO €CTh CIOoc0o0a MOTyYeHHUS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 THaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHON I'PaMOTHOCTH M
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEIYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHMUS,

e OLICHUBATh U MOHUMATh OCOOCHHOCTH HAy4YHOTO UCCIIEJOBAHMS;

e UHTEPHPETUPOBATH  JAHHbIE W  HUCIOJb30BaThb  HAay4yHBIE
JI0Ka3aTesIbCTBA JIJISl OJIyYEeHHS BBIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenvera «®Dusmka» B
oOpa3oBaTenbHBIX oOpraHusamusx Poccuiickorn @Dexepanuu, peamu3yOMUX
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexaopst 2019 r. Ne I1K4BH).
Heau uzyyenust pu3suKu:

npuoOpeTeHne HHTEepeca M CTPEeMJICHHS OO0y4alouuxcs K HaydYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUs U (POPMUPOBAHUE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysibTaTa u3yuyeHUs! OCHOB
CTPOCHHMSI MaTepUH U (HyHIaMEHTATbHBIX 3aKOHOB (DHU3HKHY;
(opMUpOBaHKE TPEJICTABICHUA O PO (U3MKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH];

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npoeCCUOHAIBHON JIeSITEIbHOCTH, CBSI3aHHOUW ¢ (DU3MKOM, TOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

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

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BENIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpEeTeHNE YMEHUN ONMUCHIBATH U OOBACHATH (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 (PU3NIECKOTO COACPIKAHMS,
BKJIIOYAsi HH(POPMALIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu mpoheCcCUOHATIBHON e TEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha w3yuenne ¢usuku (0a30BbI YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus otBoautcs 238 yacoB: B 7 kjiacce — 68 yacoB (2 yaca B HeJel0), B 8
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeZeto).

[Ipennaraemseiii B mporpaMmmMe mo (GU3HKe MepedeHb JabopaTOPHBIX padoOT H
OITBITOB HOCUT PEKOMEHIATCIIbHBIN XapaKkTep, yUUTEIb JAeiacT BEIOOP MPOBEICHHUS



7a0b0paTOpHbIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEH
OoOy4JaronmMxcs, Crucka AKCIEPUMEHTATIbHBIX 3a/laHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJaPCTBEHHOTO 3K3aMeHa 1o (pu3uke.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

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

®uszuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuyuHbL. 3Mepenune Qusnmueckux BenuuynH. DuU3NYECKUE
npubopsl. [lorpemHocTs u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EctecTBeHHOHAy4YHBI METOJ] TO3HAHMA: HAONIOIEHHE, TMOCTAHOBKA HAY4YHOTO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmogaemoro siiaeHus. Onucanue Gu3NIecKuX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUS.
2. ®duznueckue npubOOPHl U MPOLEAYpPa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopuvie pabomul u onvimaul.
1. OmpeneneHne LEHbI I€IEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOOpa.
2. H3mepenue paccTosTHUN.
3. H3mepenue o0bEéMa )KUAKOCTU U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MaJbIX TeEl.
5. M3MepeHue temrieparypbl IIpA MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OO0JIbIlle BHICOTA
ITyCKa.

Paznen 2. IlepBoHayajibHbIEe CBe€HUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUS YaCTHI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEILIECTBA: MIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTENH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.



2. HabGmonenue nuddyszuu.
3. HaOmionenue ~ siBneHuid,  OOBACHAIOMIMXCS ~ MPUTSKEHUEM WM
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMerpa aromMa METOAOM PsAOB (C  HCIOJIBb30BAaHUEM

dboTtorpaduii).

2. OnbIThI 10 HAOJIIOACHHUIO TEIIOBOTO PACIIMPEHHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.

Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpellHsAsI CKOPOCTh NPU HEPABHOMEPHOM ABWKEHUHU. Pacuér myTtu u
BPEMEHU JBUKCHHUS.

SlBneHne nHepuMM. 3aKOH HMHEpUMM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
W3MEHEHHsSI CKOPOCTH JBWXXEHWs Tell. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelleCTBa.

Cuila Kak XapakTepucTUKa B3auMojaeiucTBUs Tenl. CHila ynpyrocTd W 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JAUHAMOMETpA. SIBIEHUE TATOTEHUS U CHJla
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cui. Cuiia TpeHUs.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B IPUPOJE U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHn4ecKoro IBUKEHHUS TeNa.
N3mepenre cKopoCTH NPSIMOJTUHEHHOTO ABUKEHHUS.
HabGnronenue siBjeHUST MHEPIIHH.

1

2

3

4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.

5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.

6. CnoxeHue CuJj, HalpaBJIEHHBIX MO OAHOM MPSIMOA.

Jlabopamopuvie pabomul u onvimol.

1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOTO ABUXKEHUS (ILIapUKa B )KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IMIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

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

5. ONBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUSI CKOJIBXEHUS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.



JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYECHUS J1aBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJiEHUs raza oT o0bEma, Temmeparypsl. [lepemaua naBneHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MaIuHbBI. 3aBUCUMOCTh JAaBJICHUS JKUJIKOCTH OT TiayOuHBI. [mapocraTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdepa 3emnu u atmMocdepHoe naBieHue. [IpuyuHBI CylIeCTBOBaHUSA
BO3yIIHOM 000sioukn 3emiu. OmnbiT Toppuyemnu. M3mepenue arMochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpPHOTo JAaBIECHUS OT BBHICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlelicTBue XKUIAKOCTH M ra3a Ha IOTPYKEHHOE B HUX TEJIO. BhITaIKMBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JABJICHUS ra3a OT TEMIIEPATYpPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.
Coobmiaromuecs cocyabl.
['mapaBauueckuu mpecc.
[IposiBnenue nelcTBrsl aTMOCPEPHOTO JABICHUS.
3aBUCUMOCTH BBITAIKMBAIOIIECH CUJTBI OT 00BEMA MOTPYKEHHOM YacTU Tema
Y TUIOTHOCTH YKUKOCTH.
PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUIKOCTH.
8. YCJOBHE IUIaBaHUS TEJI: IIJIABAHUE WIIH MTOTPYKEHUE TEJl B 3aBUCUMOCTHU OT
COOTHOILIEHHMSI INIOTHOCTEN TeJa U KUJIKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepgoBaHue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOM B
KUJKOCTh YaCTH TeJa.
2. OnpeneneHne  BBITAJIKUBAIOIIEH CWIbL, JEHUCTBYIOIIEH Ha  TeEJo,
IIOIPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEUCTBYIOIIEH Ha TEIO
B JKUJIKOCTH, OT MACChI TeJa.
4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOIICH  CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B JKHUIAKOCTH, OT 00bEMA MOTPYKEHHOHN B )KUIKOCTh
YacTH TeJla U OT IJIOTHOCTU KUAKOCTH.
5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKU U
OIIpELEIIEHUE €€ IPYy30H0ABEMHOCTH.

Pa3znea 5. PaGoTra u MOIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [IpumeHeHue npaBuiia paBHOBECHs pbluara K 0J10Ky. «30J10TO€
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npaBuio» Mexanuku. KITJ[ mpocteix Mexanu3moB. [IpocThie MeXaHU3MbI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W INOTEHUUAIBHAS DHEPTHS.
[IpeBpaleHrie 0JTHOTO BU/Ia MEXAHUYECKOW 3HEPTUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHKEHUU TeJa I10

TOPU30HTATIBbHON TOBEPXHOCTH.
2. HccnepoBaHue ycioBUM paBHOBECHS pblUyara.
3. M3mepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKOM YHEPTUH.
8 KVIACC

Pa3zgea 6. TeruioBble sABJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemecTBa. Macca M pa3Mepsl aTOMOB M MOJEKYJ. ONBITHI, NMOATBEPKAAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUUECKOU TEOPUH.

Monenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnnueckue u amopgueie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUYECKON TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennsss sHeprus. CrnocoObl H3MEHEHUS BHYTpPEHHEH OJHEpPruu:
TerIonepeaaya u coBeplieHre padboTel. Buasl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIIHS, U3ITyYEHHE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BeIIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIJIOBoro Oamanca. [lmaBrmenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIJIOTA IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcainusa. Mcnapenue. Kunenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUA OT aTMOC(EpHOro
JTaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Ipunuuner pabotsl TeraoBbix jaBurarenei KIIJ[ termoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGmrogeHue 6pOyHOBCKOTO JBUKECHUSI.
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HaGmonenune nuddysuu.

Habmtoienue siBieHU CMaYMBaHUSI U KaMJUIAPHBIX SIBJICHUIA.
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.

. Habmoienue kunenust.

. HabmroieHue nocTostHCTBa TEeMIEPATYPhI NIPH TIABJICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimel.

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 gaBieHUs BO3yXa B OAJTOHE HITPUILA.

OnbITel, AEMOHCTPUPYIOIIUE 3aBHCUMOCTH JABJIEHUS BO3JlyXa OT €ro
00BbEMa U HArPEeBAHUS WIIH OXJIAXKICHHUSI.

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

HaOnronenne wW3MeHEHHs BHYTPEHHEH DSHEpPruu Tejla B pe3yJibTare
TEeIJIonepeayr U padoThl BHEITHUX CHJT.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiuer BOJIBL.

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

Omnpenenenue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JIbJA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CWJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onekrpuyeckoe mnotsie. Hanpsoxk€HHOCTH 3iekTpudeckoro noisisd. IlpuHnmn
CYNEPHO3ULIUN IIEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUNA 3apsii.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpudeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
JU1s1 ydacTka nenu. [locnenoBarenbHoe v mapajuieIbHOE COETMHEHHUE IPOBOIHUKOB.

PaGota ® MOMmHOCTH dJeKTpUYecKoro Toka. 3akoH Jlxoyms—JIeHia.
DnexkTpudecKre 1enu U NOTPEeOUTENH IIEKTpUIecKoi sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTtostHHBIE MarHuTHL. B3anmoaeicTBUE MOCTOSHHBIX MATHUTOB. MarHuTHOE
noje. MargauTHoe moJjie 3eMJIM M €ro 3HaueHue I KM3HH Ha 3emuie. ONbIT
Opcrena. MarHuTHOE TOJIE€ NIEKTPUUYECKOro ToKa. [IpuMeHeHne 3J1eKTpOMarauToB
B TEXHUKE. J[€iICTBHE MAarHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
IIOCTOSAHHOTO TOKa. Mcmonb30BaHHWE JJIEKTpOJABUTaTENed B  TEXHUUYECKHUX
YCTPOMCTBAx M Ha TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIeKTporeHepaTop. Cnioco6bl MIOJTy4YECHUS AIEKTPUYECKOU DHEPIUMU.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPIHH.

Hemoncmpauuu.

DJeKTpU3aLus Tell.
JIBa pozia 3JIEKTPUUECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE NIEKTPOCKOIA.
DNeKTpocTaTHiecKast HHAYKIHUS.
3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPsJI0B.
[IpOBOIHUKH U AUBJIECKTPUKH.
MogenupoBanye CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JlelicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJIKOCTH.
. I"'a30BbIi1 pa3ps.
. U3mepenune cuibl TOKa aMIEPMETPOM.
. I3MepeHune 3JIeKTpUIeCKOro HAIPsKEHUs BOJIBTMETPOM.
. Peocrar 1 MarasuH COpOTUBIICHUM.
. BzauMoieiicTBrE€ TOCTOSIHHBIX MAarHUTOB.

W X N ke W E
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. MO)ICJ'II/IPOBaHI/IC HCBO3MOXXHOCTHU pasACIICHUA ITOJOCOB Maroura.
. MOI[CJ'H/IpOBaHI/Ie MarHUTHBIX I10JICH ITOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OnbIT Ipcrena.

MaruuTtHoe 1oJje ToKa. DJIeKTPOMAarHmT.

JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.

DNEKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUH €Tro
BO3HHKHOBEHHS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbiTel 1O HAOMIOACHUIO JNEKTPU3ALMU TeJl HHAYKIUEH U IpH
COIPUKOCHOBEHHH.

HccnenoBanne JEUCTBUSA DIIEKTPUYECKOIO IIOJISL HA IIPOBOJHUKHA U
JUAJIEKTPUKH.

C6opka u poBepka padOoThI JEKTPUUECKOH LIETTH OCTOSSHHOTO TOKA.
M3mepeHne U peryaupoBaHue CHIIbI TOKA.

M3mepeHne U peryaupoBaHNue HAIPSKEHUS.

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

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTHUBJICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH ITONEPEYHOIO
CEYEHMS U MaTepuara.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU MOCIEAOBATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKa INPU NApaJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  DJEKTPUYECKOTO TOKa, BBIACISIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WIYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/] HarpeBarens.

HccnenoBanrie MarHuTHOTO B3aMMOJICUCTBUS TIOCTOSIHHBIX MAarHUTOB.
W3ydyeHne MarHuTHOTO TOJISI TIOCTOSIHHBIX MarHUTOB MPHU UX 00bEIUHEHUU
Y Pa3ACIICHUN.

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEIIKY.
OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBUS
KaTYIIKW C TOKOM M MarH1Ta OT CHJIbI TOKA Y HANPAaBJIEHUS TOKA B KaTYIIKE.
N3yyenue neicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.



19. KoHcTpyHpoBaHue U n3ydeHue padoThl AJIEKTPOABUTATENS.

20. smepenue KII/] anekTpoaBUrateibHOM yCTaHOBKH.

21. OnBITBI IO UCCIECAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS] W HANPABJICHUS HWHIYKIIMOHHOIO
TOKA.

9 KIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanudeckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHsS. PaBHOMEpHOE NpsIMOIMHENHOE
nBrkeHue. HepaBHoMepHOE mpsiMosMHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMOJiMHENHOEe JBUKeHue. (CBOOOIHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon m yactora oOpalleHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIBHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoTona. Bropoii 3akoH Hetotona. Tpetnit 3akon HerotoHna.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHMUS [IOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
naneHus. JBwxkenue mianer Bokpyr Comuma. IlepBas kocMuyeckasi CKOPOCTb.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETJIEHHON OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. M3menenne mvmyinbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEPruM U padoThl. [loTeHIInanbHas YHEPTUs Tela, MOJHATOTO Hall
ITOBEPXHOCTHIO 3eMIIH. [loTeHIManbHas SHEprus CKaTou npykuHbl. Knunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHUs] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnroneHme MexaHMUeCKOro JBMKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

OTCYETA.
2. CpaBHeHME NYTE€W W TPACKTOPUM NBUKEHHS OIHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
N3mepeHne CKOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO IBUKECHUS.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOT'O JBUKEHUS.
HabGnrogenue nBm>xeHus Tejia o OKpY>KHOCTH.



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

HabGnrogenne MexaHMuecKuX SBJICHUM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tejla W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

HabGnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKECHUH.

[lepenaya umIryabca py B3aMMOJEHCTBUU TEI.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUH TEI.

CoxpaHeHHEe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJibca Mpu a0COJIIOTHO YIPYTOM B3aUMOJCHCTBUMU.
HabGnrogenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUYECKOM SHEPrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTUM TTPU JIBUKEHHU U TEJIa MO ICHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBIDKCHUS IIAPUKA WIIN TEIIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
HIapyKa M0 HAaKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teia IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM ITTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM O€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHST OT  CHJIBI
HOPMAaJIbHOTO JJABJICHHUSI.

Omnpenenenne kodhuIeHTa TPEHUS CKOTBKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue paboThI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBUKEHUU TeJa 10
TOPU30HTATIBHON TOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YIOPYTOCTH TIPU  TOABEME Tpy3a C
WCITOJIb30BAHUEM HEIMOABMYKHOTO U MOABUKHOTO OJIOKOB.

N3yueHnne 3akoHa COXpaHECHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.



KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUM: IEPHO/I,
4acToTa, aMIUIUTyAa. MaremaTuyeckuil U NpyKUHHbIM MasATHUKU. lIpeBpamnienue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxaomue — konebanus.  BoeiHyxaenHole — kojeOanus.  Pesonanc.
Mexannueckue BoaHbl. CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3ByKa M BbIcOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
yIIBTPa3BYK.

Hemoncmpauyuu.

1. HaGnronenue koneOGaHWil Ted MO JIEWCTBHEM CHIIBI TSDKECTH M CHJIBI
YIOPYTOCTH.

HabGnronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
PacnipocTpaneHue mpo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).
Habronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pPE30HAHC.
Jlabopamopuvie pabomul u onvimol.
1. OmpenenieHHe YacTOTHl M TMEpHoJa KoJieOaHMM MaTeMaTU4eCKOTO
MasiTHUKA.

2. OmpeneneHue 4acTOThl U IEPHO/ia KoiaeOaHuii Mpy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTHU

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

5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHUi Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONbITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  MEpHOJia  KoJjeOaHui
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOTHOTO MaJICHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMArHUTHbIE  BOJHBL.  CBONMCTBa
ANeKTpOMarHuTHeIX BOJH. Illkanma siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnekTpoMarHuTHasi npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Hemoncmpauuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnsie padomul u onsimel.

1. W3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsamosmmHenHoe
pacnpoctpanenue cseta. 3atmenusi Connia u Jlynsl. Otpakenue cBera. [lnockoe
3epKaJio. 3aKOH OTPa’KEHHUS CBETA.

[Ipenomnenue cBera. 3akoH npesomyeHHs cBera. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. VCronb30BaHUE TMOJHOTO BHYTPEHHEIO OTPaXKEHUS B
ONTUYECKHUX CBETOBOAAX.

JIunza. Xop nyyent B tuH3e. OnTuyeckas cucrema goToarnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bIm3opykocTs U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CIEKTpaJbHBIX IBETOB. JlHcnepcus cBeTa.

Jemoncmpayuu.

[IpsiMoJIMHEHOE PaCIPOCTPAHEHHE CBETA.

OTtpakeHue cBera.

[Tonyuenue n300paxxeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xop ydeit B coOuparonieit JIMH3e.

XO0J Ty4yer B pacCEUBAIOIEH JIUH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopens rnasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [lomy4yeHue 6e0ro cBeTa NpH CI0XKEHUH CBETA Pa3HbIX I[BETOB.

Jlabopamopusie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCUMOCTHM yTila OTPAKEHHsI CBETOBOTO JIyda OT YIUIA
NaJCHUs.
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2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnmenoBanue 3aBUCHMOCTH yTia MPEIOMIICHUS CBETOBOTO JIyda OT yIJia
NaJICHUS HA TPAHUIIC «BO3TyX—CTEKIION.

4. TlomyueHnue N300paKeHHI C TTIOMOIIBIO COOUPAIOIIEH JTHH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI COOMparomieit
JIUH3HL.

6. OIBITHI IO PA3JI0KEHUIO OEJIOTO CBETa B CIICKTP.

7. ONBITBI TI0O BOCHPHATHIO IIBETA MPEAMETOB IPH WX HAOIIOJCHHUH 4Yepe3
I[BETOBbIE (DUIIBTPHI.



Pa3nen 12. KBanroBble IBJI€HHUS.

OnwiTel Pe3epdopna u minanerapHas mojenbs atroma. Monens aroma bopa.
HcnyckaHue U NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msorombsl.  PannoaxkTuBHBIE
npeBpaieHus. [lepron nonypacmnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CcBsI3M aTOMHBIX sfep. CBsA3b Macchl W 3HEPruu. Peakuuu cHHTE3a U
nenenusd sinep. Ucrounuku 3aeprun CostHIla U 3BE3 .

Snepnas sHepreruka. JeWCTBHS paauOaKTHBHBIX H3IYyYECHHW HA IKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOIMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAoOpoaa.

4. Habmronenue TpekoB B kamepe BubcoHa.

5. PabGota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Peructpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIEKTPOB U3ITyUCHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTUU YACTULBI IO TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepeHue pagnoakTMBHOIO (PoHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINY MOYJb TIPEAHA3HAYECH /I CUCTEMAaTHU3aIluu
1 000011IeHUs TPEAMETHOTO COICPKAHUS U OIbITA IEATEILHOCTH, TPUOOPETEHHOTO
IpU U3YYEHUM BCEro Kypca (PU3MKH, a TakkKe Il MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY AK3aMEHY M0 (pu3uke ajis 00y4arolmuxcsi, BHIOPABIIUX 3TOT
y4eOHBIN TpeIMeT.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHHE HAYyYHBIX METOJOB HCCIEIOBaHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (pu3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHbIE 3HAHHWS, peuaTh 3ajJadyd, B TOM YHUCIE
KaueCTBEHHbIE U IKCIIEPUMEHTATbHBIE.

[TpyuHIMIIHATBEHO AEATEIBHOCTHBIA XapaKTep JaHHOTO pa3jiesia peain3yercs 3a
CU€T TOTO, 4TO OOYYAIOIIMECS BBIMOJIHAIOT 3aaHUs], B KOTOPBIX UM IpeasiaraeTcs:



HAa OCHOBE TIOJIYYEHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3nyeckue BIEHUS B OKPY’KaOIIeH MPUPO/Ie U TOBCEAHEBHOM JKU3HU;
UCITI0JIb30BaTh HAYYHBIE METO/IbI UCCIIEOBAaHUSI (PU3UMUECKUX SIBIICHUH, B TOM
Yyucie AJ1sl IPOBEPKU TUIOTE3 U MOTYUYCHHS TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIEE BAXHBIX TOCTMDKCHHH COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMEP, TPAKTUYECKOTO UCIIOIB30BAHUS PA3IUYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS] U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIUM.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCIAMCTHBIX O6p3.30BaT€JII>HBIX

pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yibTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE UHTEPECAa K UCTOPHUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
duznyecKoil HayKu;

- IICHHOCTHOE OTHOIIEHUE K JOCTHXKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K AaKTUBHOMY YYacCTHIO B OOCYK/IEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
busuKu;

- OCO3HaHUE BAXHOCTH MOPAIbHO-3THUUYECKUX MPUHILUIOB B JEATCIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUATHUE ACTETUUYECKUX KaueCTB (PU3NUECKON Hayku: €€ rapMOHUYHOIO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHUA:

- OCO3HAaHHME IIEHHOCTH (U3MUYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLIEH
KYJBTYPBI;

- pa3BUTHE Hay4YHOU JIIOOO3HATENLHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3A0POBbSI MW  3MOLMOHAJBHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHoro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(hopMHUPOBAHHOCTH HaBbIKA pedIIeKCUH, MPU3HAHUE CBOETO IIpaBa Ha OIHUOKY
U TAKOTO JK€ MpaBa y IPyroro 4ejoBeKa,;

6) TPy10BOI0 BOCIIMTAHMS:

- AKTUBHOE Yy4YacTHE B PELICHUM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNnbHON  OpraHM3aIlui, TOopoja, Kpas) TEXHOJOTUYECKOH W
COIMaJILHON HAMPAaBICHHOCTH, TPEOYIOIIMUX B TOM YHUCJI€ U PU3HUUECKUX 3HAHUM;



e - UHTEpEC K MPAKTUUYECKOMY U3YUEHUIO MPOQECCuil, CBA3aHHBIX C PUBUKO;

e 7)3K0JIOTMYECKOr0 BOCTIMTAHUA:

e - OpUEHTalUs Ha MpUMEHEHHEe (U3MYECKUX 3HAHUW IS pelieHus 3aaad B
00JIacTH OKpY>Kalolllel Cpeibl, IJIaHUPOBAHUS TOCTYNKOB U OILICHKH UX
BO3MOYKHBIX MTOCJIEICTBHI ISl OKPYXKAIOIIEN CPEIbl;

e - OCO3HaHHE TJOOATBLHOIO XapaKTepa KOJIOTMYECKUX MpoOJIeM M MyTel ux
pelieHus;

e 8) aganTanMu K M3MEHMIOIIMMCH YCJOBUSIM CONUAJBLHOW M NPHPOIHOI

cpeasbl:

e - TOTPEOHOCTH, BO B3aWMOJICHCTBHHM TIPH BBIIOJHCHUH WCCJICIOBAHUA U
MPOEKTOB (M3UYECKOW HAIMPaBICHHOCTHU, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHUX;

e - TIIOBBIIIEHWE YPOBHS CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e - OTpPeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHHM, B TOM YHUCie (POPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O GPUBNYECKUX 0OBEKTAX U SIBICHUSX;

e - OCO3HaHHUE J1e(PULIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 00J1acTH
bu3uKu;

e - [UJAHUPOBAHME CBOETO PAa3BUTHS B IPUOOPETEHUHU HOBBIX (DU3MUECKUX 3HAHMIA;

e - CTPEMJICHHUE aHAJIU3UPOBATH U BBISABIATH B3aMMOCBS3HM IPUPO/IbL, 00IIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUN;

e - OIICHKA CBOMX JECUCTBUU C YYETOM BIHMSHUSA Ha OKPYKAIOUIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX MOCIIEACTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBoeHus MporpaMMmel 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCATIbHBIC YUeOHbIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISATHBHBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJoruyeckue 1eMcTBUA:
e BBISBISATH W XapaKTEPU30BaTh CYIIECTBEHHBIC NPHU3HAKH OOBEKTOB
(s1BIEHUI);
e YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KJIaCCU(UKAIIUU, OCHOBAHUSI JIJIsI
00001IIeHNS U CPAaBHEHHS,;



BBISIBJISITh 3aKOHOMEPHOCTHU U MTPOTUBOPEYMS B pacCMaTpUBaEMbIX (paKTax,
JAHHBIX U HAOJIOACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBJIAITb TTPUYUHHO-CJIEICTBEHHBIE CBA3U TPU H3YUYEHHH (PU3NYECKUX
SBJICHUI U IPOLIECCOB, JI€JIAaTh BBIBOJIBI C UCIIOJIb30BAHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUM, BBIJBUTATh THUIOTE3bl O B3aUMOCBSI3SIX
(bu3UYEeCKUX BEJIUYUH;

CaMOCTOATENLHO BBIOUPATH CIIOCOO pellieHus yueOHoM pusndeckoit 3agauu
(cpaBHEHHE HECKOJBKMX BApUAHTOB pEIIEHHUs, BBHIOOp Hauboiee
MNOAXOJSIIETO C Y4ETOM CaMOCTOSITENIbHO BBIJCIICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/IbCcKHe IeiiCTBUS.

UCIIOJIb30BaTh BONPOCHI KaK UCCIIEI0BATEIbCKUM HHCTPYMEHT MO3HAHUS;
IPOBOJAUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI IKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHWBAaTh HAa NPHUMEHUMOCTb U  JOCTOBEPHOCTh HH(OPMALHIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

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

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAK)KE€ BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

NPUMEHSATH Pa3IMYHbIE METO/bl, UHCTPYMEHTHI U 3alpOChl MPU 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
CXE€MaMH, AuarpaMMaMu, MTHOU TpauKoi 1 UX KOMOMHALIUSAMU.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XOZ€ OOCYXIEHUsi y4eOHOro Marepuana, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBAaTh HJIEU, HAlleJICHHbIE Ha pELICHUE 33Jaud M MOAJAep KaHHe
OJ1aro’KeJIaTeILHOCTH OOIIEHUS;

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

BBIp@XXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;



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

INOHMMATh U UCI0JIb30BATh IPEUMYIIECTBA KOMAaH/IHON U MHIUBUYaIbHOU
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOW AESTENBHOCTH, OPTaHU30BBIBATh JEHCTBHUS
no €€ JMOCTWKEHUIO: paclpeAeisiaTh poyH, OOCYKIaTh MPOLECCH HU
pe3yJIbTaThl COBMECTHON pabOThI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPaBJICHUIO U KOOPJAUHUPYS CBOU ACUCTBUS C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NYeCKUX 3HaHUl;

OPUEHTUPOBATbCA B  PA3NMYHBIX I[OAXOAAX IPHUHATUS  PELICHUU
(MHIMBUAYaTbHOE, NPHUHITHE PELICHWS B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOATEIILHO COCTABJISITh AITOPUTM PELICHUs (PU3HUECKON 3aa4l WIIN
IUIaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHUM;
nenathb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYAllUH U MpeAjiaraTh riiaH €€ U3MCHCHUS,
OOBSCHATh TPUYMHBI  JOCTHKCHUS  (HEJOCTMDKCHHUS)  PE3yJIbTaTOB
NeSATEeIIbHOCTH, J1aBaTh OIICHKY MIPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JCATEIHLHOCTH (B TOM YHWCIIEC B XOJ BBITIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSATENIBCTB, M3MCHMBIIUXCS CHTYallMi, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;

CTaBUTh ceOs1 HA MECTO JIPYTOro yejaoBeKa B XO/Ie CIopa WK JUCKYCCUU Ha
HAaY4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYTOro;
MPU3HABATh CBOE MPABO HA OIMMOKY MPHU perieHUH HU3NIECKUX 3a7a4 UK
B YTBEPXKIACHUSIX HA HAYYHBIC TEMbI U TAKOE 7K€ ITPABO JIPYroro.

INPEAMETHBIE PE3YJIBTATBI



K koHIy 00yueHus B 7 KkJacce npeaMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SBIICHMS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (DU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOE JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, PABHOAECUCTBYIOIIAS
cwma,  aebopmamms  (ympyras, — IUIacTAYEeCKasl),  HEBECOMOCTb,
COOOIIAIOMINECS COCYbL;

paznuyath siBneHus (Auddy3us, TEMI0BOE JBHKEHHE YaCTHUIl BEIECTBA,
PaBHOMEPHOE  JIBH)KCHHE, HEPaBHOMEPHOE  JIBDKCHHE,  WHEpLMS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOW OCBHIO
BpallleHus, Iepeaya AaBJIeHUs TBEPAbIMU TEJIaMU, )KUKOCTSIMH U Ta3amH,
aTMoc(epHOE JaBJCHHE, IJIaBaHUE TeJ, IMPEBpAILlEHUs MEXaHUYECKON
SHEPruM) MO ONMUCAHHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHHA B
OKpY’>XalollleM MHupe, B TOM 4Hcie (U3HUECKHUE SIBJIICHUS B IMPUPOJE:
IpUMEPBl ABMXKEHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOM M HEXHBOU
NpUpoAe, ACUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIUSHHE
aTMOC(EPHOro J1aBJICHUS Ha >KMBOW OpraHu3M, IJJaBaHUE pbIO, phluard B
TeJIe YeJIO0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
(bu3nuecKue BeNUUrHbI (Macca, 00bEM, IIIOTHOCTh BEIIECTBA, BPEMS, MyTh,
CKOPOCTb, CPEJHSS CKOPOCTh, CHJIa YIIPYTrOCTH, CUJIa TSKECTH, BEC Tela,
cHJi1a TPeHHUsI, 1aBiieHue (TBEPOro Tena, KUAKOCTH, ra3a), BRITAIKUBAIOIIAs
cujia, MeXaHuuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KOA(P(GUIUEHT TOJE3HOTO JAEMCTBHS MEXaHW3MOB, KHHETUYECKas M
NOTEHIMAIbHASL SHEPIusi), NpH ONUCAHUU TPABWIBHO TPAKTOBATH
(U3MYECKUI CMBICIT UCIIOJIB3YEMbIX BEJIUYHMH, UX 0003HAYEHUS U €AUHULIBI
buznyecKux BEIUYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLINE JIAHHYIO
(Gu3NYECKyI0 BEIUMYMHY C JPYTUMH BEJIUYMHAMHU, CTPOUTH TIpapUKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJTUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl TIpaBujIa CJIOKEHUs Cui (BAOJb OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS pbiuara (0J0Ka),
«30JI0TOE€ MPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU



OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aIUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalludl MPaKTHKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITH TPUYMHHO-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
dbopMyIIBI, CBS3BIBArONINE (PU3WYECKHE BETUYMHBI: HAa OCHOBE aHAIIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BENTUYUHBI B (HOPMYJIBI M TMPOBOJIUTH PACUYEThl, HAXOJIUTh CHPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OLICHUBATh PEATHUCTHUYHOCTh
MOJTY4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacno3HaBaTh NpPOOJIEMBbI, KOTOPbIE MOKHO pEUIUTh NpPH MOMOLIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
IPEoJIOKEHNE (TUIIOTE3Y ), pa3IndaTh U HHTEPIIPETUPOBATH OTYyUYEHHBIN
pe3ysibTaT, HaXOAWUTh OLIMOKM B XOJE ONBITA, JENaTh BBIBOJBI IO €ro
pe3yJpTaram;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(¢u3nYECKUX CBOMCTB TeM: (HOPMYIUPOBATH IPOBEPSIEMBIE ITPEATIOIOKEHHUS,
coOUpaTh YCTAaHOBKY M3 IPEJI0OAKEHHOIO 000pYy10BaHUS, 3alIUCHIBATh X0
OMbITa U (OPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHHS] PACCTOSIHUSA, BPEMEHHM, Macchl Teda,
o0béMa, CHUJBI M TEMIEPATYpbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
UPOBBIX TMPUOOPOB, 3aAMUCHIBATH IMIOKa3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIPYrol € HCMOJIb30BAHMEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PAaBHOMEPHO ABWXKYILErOCs TENAa OT BPEMEHU JIBUKEHHUSI TENA, CUIIBI TPEHUS
CKOJIbKEHUSI OT Beca Teja, KadecTBa OOpabOTKH MOBEPXHOCTEH Ten u
HE3aBUCUMOCTH CUJIbI TPEHHS OT IUJIOIIAAU CONPUKOCHOBEHUS TEJI, CHJIBI
YOPYrOCTA OT YIUIMHEHUS NPYKUHBI, BBITAIKUBAIOMIEH CHUIIBI OT 00BEMA
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IUTaBaHMsSI TEJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO UCCJENOBaHUS, COOMpaTh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIeNys NpPeIIO)KEeHHOMY IIaHy, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



IPEJIOKEHHBIX TaONUILl U TpadUKOB, AENaTh BBIBOJBI 0 pe3ysbTaTaM
UCCIIEJOBaHMSI;

IPOBOJUTh KOCBEHHBbIE H3MEPEHMs (PU3MUECKUX BEIWYUH (IJIOTHOCTH
BEILECTBA )KUJIKOCTH U TBEPAOTO TENA, CUIIA TPEHUSI CKOJIbKEHUS, JaBJICHUE
BO3/lyXa, BBITAJIKMBAIOIIAs CHJIA, JACKHCTBYIOIIAs Ha MOrPYXKEHHOE B
KUAKOCTh  T€NO, KOI(PPUIMEHT TMONEe3HOro JEWCTBUS  MPOCTHIX
MEXAaHU3MOB), CleIys NPEUIOKEHHOM HHCTPYKLUMU: IMPU BBINOJIHEHUU
U3MEpPEHUI coOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAa4YEHUE NCKOMOM BEJIUYHUHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MNPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOWUCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOILAIOIIMECS COCYAbl, OapoMerp,
pBIYar, MOJBWKHBINA U HETOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTD;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
HNOJUIMIHUKY, YCTPOWCTBO BOJAOIPOBOJA, THUIPABIWYECKUN Ipecc,
MaHOMETP, BEICOTOMED, OPIIHEBOI HACOC, ApEOMETP), UCIIOJIb3Ysl 3HAHUS
O CBOMCTBAxX (PU3UUECKUX SIBJICHUI U HEOOXOAUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh HMHGPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIHOJB30BaHUs (PU3UYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HM 711 oOecrnieueHrsi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamMu 1
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOLIEH CPEJIE;

OCYILECTBISATh OTOOp HCTOYHUKOB uHH(popmauuu B VHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HaHUW © TYTEM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYUBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBIMOJIHEHUH YYE€OHBIX 3aJlaHUil HAyYHO-TIOMYJISPHYIO
IUTEPATYpPy PU3UUECKOTO COJAEPKAHMS, CIIPABOYHBIE MAaTEPHAIIBI, PECYPChI
cetu MHTepHeT, BIaAeTh NpUEMaMH KOHCTICKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMAIUU (HU3HUECKOTO CONEP)KaHUS, B TOM
yucie MyOJuYHO IeNIaTh KpaTKue COOOIIEHUS O Pe3ysbTaTaX MPOEKTOB WU
y4eOHBIX HCCIIENOBAaHUM, IPU 3TOM TPaMOTHO WCIOJB30BaTh M3yYEHHBIN



MOHATUMHBIM anmapar Kypca (U3UKH, COMPOBOXKIATh BBICTYIJICHUE
MPE3CHTALIEH;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIICAOBAHUN pacIpeaeisiTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CJICIUTh 3a BBIIOJHEHHEM ILIaHA JACHUCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIIBI, BBICTpaUBaTh
KOMMYHHMKAaTUBHOE B3aUMO/JICUCTBHUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHiy 00yueHus B 8 kjiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3aps/l, HIEKTPUUECKOE IOJIEe, TPOBOIHUKU
U JUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUYECKHUI TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOAHOCT, KOHBEKIHS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JNCUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JICWCTBUE
MarHMTHOTO TOJIsl HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsT UHIYKITUS)
M0 OIKCAHWI0 MX XApPAaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHbIC SBICHUS B TPUPOJE,
KpUCTAJUTBI B mpupoje, u3iaydeHue CoJiHIA, 3amMep3aHHe BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aperd MoIrcoB, poJib MATHUTHOTO MOJIS JJ1s )KMU3HU Ha 3eMIie,
MOJISIPHOE CUSIHUE, TMPU ITOM TMEPEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OINMKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
¢dbuznyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUIECTBO
TEIUIOThI, yJelbHAas TeIUIOEMKOCTh BEIIECTBA, YyiAelbHAsg TeEIUloTa
IJIABJICHUsI, YyJeJIbHAas TeIUIoTa MapooOpa3oBaHusl, yjelbHAas TeIioTa
CropaHusi TOIUIMBA, KOAMD(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU



MAalIMHbl, OTHOCUTENBHAS BIIAYKHOCTH BO3/1yXa, JIEKTPUYECKUAN 3apsi, cuila
TOKa, DJIEKTPUYECKOE HANpsDKEHWE, CONPOTUBIIECHUE IIPOBOJHUKA,
yII€JIbHOE CONIPOTHUBIICHUE BELIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKa), TpPHU ONHCAHWW TPABUIBHO TPAKTOBATH (UBUYECKUN CMBICT
UCIIOJIb3YEMbIX BETMUMH, 0003HAYCHUS U €AUHUIIBI (PU3UUECKUX BEITUYHH,
HaXoAUTh (POPMyJbI, CBSI3BIBAIOLIME JaHHYIO (U3MUYECKYIO BEIMYMHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKM H3YYEHHBIX 3aBUCUMOCTEU
(bU3UYECKUX BEIINYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
WCIIOJNBb3Yysd OCHOBHBIE IIOJIOKEHUS MOJEKYISIPHO-KMHETHYECKOW TEOPHUH
CTPOEHHMSI BEILECTBA, IPUHLMUII CYNEPHO3ULUHN MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma a1 ydacTKa LEenu, 3aKOH
JIxoynsa—JleHna, 3aKk0H COXpaHEHHUs SHEPTUH, IIPU ITOM J1aBaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BBIPAXKECHHE;
OOBSCHATh (PU3NYECKUE TPOLECChl U CBOMICTBA TeJI, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYEeCKuX
1IaroB C OMopod Ha 1—2 M3y4EHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
(U3MUECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEN;

pemiaTeh pacy€THbIE 3aJadyd B 2—3 JEHUCTBHS, MCIOJbB3Yys 3aKOHBl U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCJIOBHUSL 3aJladyd 3alKChIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX [JIs  peIIeHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEoOXoauMble JUIsi €€ peleHus, NPOBOAUTh PACUETHI M CPABHUBATh
MOJy4Y€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIH
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJNIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(du3nyecKuX CBOWCTB Te (KANMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHus TPH H3IYYEHUH OT I[BETa H3JIydarolle (TMorjoIiaromei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
DIEKTPUYECKUX 3aps0B, B3aWMOJCHCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaliM3allMsl MArHUTHBIX TIOJIEH TITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HA MNPOBOJHHUK C TOKOM, CBOWMCTBA AJEKTPOMArHWTa,
CBOMCTBA DBJEKTPOJBUTATENSl IOCTOSHHOTO TOKa): (POpMYIUPOBATH



IpOBEpsiEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000py10BaHUs, ONUCBIBATH X0/ OIbITa U (POPMYJIHPOBATH BHIBOBI;
BBIIIOJIHATH IIPSIMBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHOM BIIAXKHOCTH
BO3/lyXa, CHJIBI TOKA, HANpPSOKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB M JATUYMKOB (PU3UUECKUX BEIMYHH, CPAaBHUBATH PE3yJIbTaThl
HU3MEPEHUN ¢ yIETOM 3aJJaHHON a0COTFOTHOM MOTPEIIHOCTH;

IPOBOJNUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
IpPYyroi C UCHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHAJAH IOMEPEYHOrO
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 MPOBOAHMK, OT HAOpsDKEHWS Ha  IIPOBOJHUKE,
UCCJIENOBAHUE IIOCIENOBATEIIBHOIO M IApPAJUIEIBbHOTO  COCIMHEHUM
IIPOBOJTHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BUJI€ TaOIUI U TpaUKOB, 1eaTh
BBIBOJIBI IO pE3YJIbTaTaM MCCIIEIOBAHMS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAelbHas
TEIJIOEMKOCTh ~ BEIECTBA, COMNPOTUBIEHUE MPOBOJAHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAaHUPOBATH M3MEPEHUs, COOUpaTh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEAys NPEUIOKEHHON MHCTPYKLUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh MNPUHIMUIBI JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPONCTB C OOPOM Ha UX OMUCAaHUs (B TOM YHUCIIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETP, MapoBasi TypOrHa, aMIEpPMETp, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW DSHEPIUM, 3IJIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC ANEKTPONPUOOPHI (npumepsr), JNEKTPUYECKUE
IIPETOXPAHNUTEIH, HIEKTPOMArHUT, 3JIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCIIOJNIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbBIE
pUOOPHI IO CXEMaM M CXEMAaTHYHBIM PUCYHKAM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUIPOMETpP, IBUTATENb BHYTPEHHEIO CrOpaHus,
AJIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMBbl JJIEKTPUYECKHX LENed C
MOCJIEIOBATEIbHBIM U NTAPAJIEIBHBIM COCTUHEHUEM 3JIEMEHTOB, pa3anyast
yCIJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX 1IETEH;

OPUBOAUTH  NpUMEphl  (HAXOAUTh  UH(OpMAUI0O O  MOpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU



KU3HU I oOecrieueHrs 0€30MacHOCTH MpU 00pallieHuu ¢ npudopamMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3I0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpeie;

OCYIIECTBJIATh TOUCK WHPOpManmuu (U3HUUECKOTO COJICpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOJTHUTEBHBIX UICTOYHUKOB BBIICISTH HHPOPMALIUIO, KOTOPAS SIBISIETCS
MPOTUBOPEUYUBOUN HIIM MOXKET ObITh HETOCTOBEPHOI;

UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECYpPCHI
cetu MuTepHer, BhaAeTb NpuEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KpaTKHWE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe MyOIMYHO MPEACTABIATE PE3yIbTaThl MPOCKTHON
WJIM UCCIIE0BATENIbCKOM AESTENBHOCTH, IIPU ATOM T'PAMOTHO UCIIOJIb30BaTh
U3YUYCHHBIM TOHSATUUHBIMN ammapaT Kypca (QU3MKH, COMNPOBOXKIATH
BBICTYIUICHUE MTPE3CHTAIIUCH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUN (U3MUCCKUX
MPOIECCOB pacHpeAeNsaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTh 32 BBHIMOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBAaTh COOCTBEHHBIM BKJIaJ B
NeATEeTLHOCTH TPYIIHI, BEICTPAaWBaTh KOMMYHHUKAaTUBHOE B3aUMOJCHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHIy 00ydeHus B 9 kJacce nMpeaMETHBIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh MOHSTHUSA: CUCTEMa OTCu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M TEPETPY3KH, IEHTP THKECTH, aOCOJIIOTHO TBEPJIOE TEO,
HEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHMYECKUE KOJICOAHUs U
BOJIHBI, 3BYK, HH(GPA3BYK U YIbTPa3BYK, YJIEKTPOMATHUTHBIE BOJHBI, IIIKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJdbHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, ajibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPIETHKA,

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE IBUKEHHE, CBOOOJHOE
NaJIeHUEe TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMO/ICHCTBUE
TE€J, PEaKTUBHOE JIBU)KEHUE, KOoJieOaTelbHOE ABM)KEHHE (3aTyxarouue u
BBIHYKJIEHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHE, OTPAKCHHE



3ByKa, MPSIMOJIMHEMHOE paclpoCTpaHEHHUE, OTPAKEHUE U NPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJbHBIX IIBETOB, JHUCIEPCHUS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (U3NUECKHE SIBICHUS B TPHUPOJC:
MIPWINBHI M OTIIUBEI, ABMXKEHUE TIaHeT COTHEYHOU CHCTEMBI, PEAaKTUBHOE
JBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBICHUS B MPHUPOAE, OMOJIOTMYECKOE IECUCTBUE BUAMMOTIO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PagNOaKTUBHEIN (OH, KOCMUYECKHE Jy4d, PAJAUOAKTHBHOE H3ITyUCHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBUE PAJIMOAKTUBHBIX W3IyYECHUH Ha
OpraHu3M 4eJIOBeKa), MpH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/ladyy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIEC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, HUCIIOIL3YS
dbu3nueckue BENUYUHBI (CpENHSAS W MTHOBEHHAs CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, MEepeMelleHue, MyTh, YTrioBas
CKOPOCTh, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJa TSIKECTH, YCKOPCHHUE
CBOOOTHOTO TIANEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Teda,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUST CIKATOU
MPY>KUHBI, KHHETUYECKAsl JHEPT U, TTOJIHASI MEXaHUUECKasi SHEPTHUSI, IEPUO]
¥ YacToTa KoJeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3BYyKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTejdb TMPEIOMJICHUS Cpeabl), TPH OINHWCAHUU
MPaBUJIBHO TPAKTOBaTh (PU3MUECKUN CMBICT HCIOIb3YEMBIX BEITUYHH,
0003HaueHUs W €IUHUIIBI (U3MUYECKUX BEIUYHH, HAXOJIUTH (OPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH TPpaPUKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHUs DJHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ ammes,
3aK0oHBI HbIOTOHA, 3aKOH COXpaHEHUs HMMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEI
IPYU SIICPHBIX PEaKIUAX, MPU ATOM JIaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIUCHIBATh €T0 MAaTEMAaTUYECKOE BHIPAKECHUE;



OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4u (ONUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3YsI 3aKOHBI ¥ (POPMYIIBI, CBS3BIBAIONINE (PU3NYECKHUE BEIIMYMHBI: HA
OCHOBE aHaJIM3a yCIOBHS 3aJaul 3alIChIBaTh KPATKOE yCIOBHUE, BHISABIIATD
HEJOCTAIONINE WM U30bITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl pEIIeHUs, MPOBOAUTH pAacu€Thl M  OILICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYCHUS (PU3UUECKOM BEIIMYUHBI,
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO pEUIUTh MpPH TOMOIIU
$u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE WCCIECIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIIEAOBAHUSA, JENaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOAUTH OMNBITBI MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WU
(Gu3MUeCcKuX CBOMCTB Ten (M3ydyeHHEe BTOpPOro 3akoHa HbroTOHa, 3aKoHa
COXPaHEHHUsI HHEPTHH, 3aBUCHUMOCTh NEpHOAa KoJeOaHWW NPy KHHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOIMHENHOE PACIIPOCTPAHEHUE CBETA,
pasnokeHue OeNoro cBeTra B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKajie W CBOMCTB H300pa)KeHHsI TMpeaMeTa B coOWparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENLHO CcOOMpaTh YCTAHOBKY M3 HW30BITOYHOrO Habopa
000py10BaHUs, ONUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBOJIBL;

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemnsis
CpelHee 3HaYeHHEe Uu3MepsIeMOol BeMHYUHBI ((OKYCHOE paCcCTOSHUE
coOuparoiiei JMH3bl), O0OOCHOBBIBATH BBIOOp cmocoba H3MEPEeHHS
(M3MepUTENBHOTO MPUOOpa);

NPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (DM3MUECKUX BEIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HaudaJbHOW CKOpPOCTH, Iepuoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHHUKA OT JJUHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MPEIOMIICHHs OT yIJia
NaJicHNs): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSTEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJNbTaThl TOJYyYEHHOW 3aBUCHMOCTH



bu3nUecKkux BETUYMH B BUAE TaONHIl U T'papUKOB, J1€JaTh BBIBOJbI MO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHUS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla TIPU PAaBHOYCKOPEHHOM JIBI)KCHHUH, YCKOPECHUE
CBOOOTHOTO TMaaCHUS, KECTKOCTh NPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKECHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa M TEPUOJ]
KOJICOaHU MaTeMaTH4eCKOoro W MPYKMHHOTO MAasTHUKOB, ONTHYECKAs
CWia coOWparomeld JHWH3bI, pPAJANOAKTHBHBIN (OH): TUTAHHPOBATH
U3MEpPCHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBITIOJHSTH
U3MEpPCHHUS, CIeays MPEII0KEHHON WHCTPYKIIMH, BBIYUCIATH 3HAYCHUE
BEJIMYMHBI U aHAJIM3UPOBATH MOTYYEHHBIE PE3YyJIbTaThl C YUETOM 3aJaHHOM
MOTPENTHOCTU U3MEPEHHUI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000Opy1I0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM H3YUYEHHBIX (DU3UYECKUX MOJIENeH:
MaTepuaibHas TOYKa, a0COMIOTHO TBEPJOE TEIO0, TOUYCHYHBIA HCTOUHUK
CBETa, JIy4, TOHKAs JIMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAst MOJIEIb
aTOMHOTO SIJIpa;

XapaKTEepPU30BaTh MPUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM 4YHUCIE:
CIUJOMETP, JATYMKU TIOJIOKEHHS, PACCTOSHHMS W YCKOpDEHHUs, pakKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYESCKHE CBETOBOIHI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuiabCOoHa), HCMOAB3YysS 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCITIOJIb30BATh CXEMbl U CXEMAaTUYHBIC PUCYHKU U3YUYEHHBIX TEXHUYECKUX
YCTPONCTB, H3MEPHUTEIIBHBIX TPUOOPOB U TEXHOJOTHUSCKHX MPOIECCOB MPU
pelieHur  y4eOHO-TIPaKTUYECKUX  3a7ad, ONTHYCCKUE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M COOMparoliei JINH3E;
OPUBOAUTH  TNPUMEPHl  (HAXOIUTh  WHGOOpPMAIMIO O  TPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JJIs oOecrieueHnusi 0€30MacHOCTH MPpU oOpaIieHrud ¢ mprudopamMu 1
TEXHUYCCKUMHU YCTPONUCTBAMH, COXPAHCHHS 3I0POBBS M COOTFOICHHS HOPM
HKOJIOTHYECKOTO TIOBEICHHMSI B OKpYKAIOIIEH Cpelie;

OCYIIECTBJIATh TOUCK WHPOpMaMu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI IIOUCKOBBIN 3aIpOC, HAXOAHUTh
MyTH OTPEACIICHUS TOCTOBEPHOCTH TOJIYYCHHONW MH(OpPMAIM Ha OCHOBE
UMEIOIINXCS 3HAHUH U JIOTIOJTHUTEIHHBIX UCTOUYHHUKOB;



e 1CIOJb30BaTh NPU BBIITOJHEHUU yU4E€OHBIX 33JaHUI HAYyYHO-IIOMYJISIPHYIO
JAUTepaTypy PU3HUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTEPUaIIbl, pECYPCHI
cetu IHTEepHeT, Biagerb NpUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3JaBaTh COOCTBEHHbIE NMUCBMEHHBIE U YCTHBIE COOOIIECHHS HAa OCHOBE
uHGOpMallMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TI'PAaMOTHO  HCHOJIB30BaThb  W3YYEHHBIN
NOHATUMHBIN amnmapar u3ydaemoro paszena (U3UKH U COMPOBOXKAATH
BBICTYIUICHUE TpEe3CHTAel ¢ y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

Ne
n/n

Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa

11

1.2

1.3

HaumeHoBaHue pa3iesioB U TeM

NPOrpamMmbl

®du3uka - HayKa 0 PUpoJe

duznyeckue BEIUIUHBI

ECTGCTBCHHOH&y‘IHHﬁ MCTO/J IO3HAHUA

Hroro no paszneny

KoanuecTBo 4acoB

Bcero

6

Pa3znen 2. HepBOHa'{aﬂbHLIe CBE€/ICHHUSA 0 CTPOCHUM BeIIECTBA

2.1

2.2

2.3

Crpoenue BelecTa

JIBr>kxeHue 1 B3aUMOJICHCTBUE YaCTHIL

BEIECTBA

APpCF ATHBIC COCTOSAHUA BCIICCTBA

KoHTpoJibHBI
e padoThbl

IIpakTHyeckn
e padoThl

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41619
4

bu6mmoreka [IOK

https://m.edso0.ru/7f41619
4

bu6mmoreka [JOK
https://m.edsoo.ru/7f41619
4

bu6mmoreka [JOK
https://m.edsoo.ru/7f41619
4

bu6mmorexa [IOK
https://m.edsoo0.ru/7f41619
4

bu6mmorexa [IOK

https://m.edsoo0.ru/7f41619
4



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

Hroro no pazgeny

Paznea 3. /IBu:xeHue U B3auMo/ielicTBUE TeJl

3.1 MexaHH4ecKoe NBUKEHUE
3.2 WHueprus, Macca, TUIOTHOCTh
3.3 Cuna. Bunsl cuin

Htoro no paznemny
Pa3nen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

Masnenue. llepenaya naBineHus: TBEPABIMU

4.1
TEeJIaMH, XUJKOCTSIMH U Ta3aMu
4.2 JlaBieHune KUIKOCTH
4.3 ATMmocepHoe naBiieHue
44 JleficTBrE KUIKOCTH U Ta3a Ha MOTPYKEHHOE

B HUX TCJIO

Hroro no paszneny

Paszgea S. Pabora u MOIHOCTH. JHEPrust

14

21

21

bubmuoreka [JOK
https://m.edsoo0.ru/7f41619
4

bubmuorexa [JOK
https://m.edsoo.ru/7f41619
4

bubmuorexa [JOK
https://m.edsoo.ru/7f41619
4

bu6nmoreka [JOK
https://m.edsoo.ru/7f41619
4

bu6mmoreka [IOK
https://m.edsoo.ru/7f41619
4

bu6mmoreka [IOK
https://m.edsoo.ru/7f41619
4

bu6mmoreka [JOK
https://m.edsoo.ru/7f41619
4



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
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

5.1 Pabora u momntHOCTH
5.2 [IpocThie MeXaHU3MBI
5.3 MexaHuueckasi SHeprus

Hroro no pasaciny

IToBTOpEeHUE

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

12

68

bubmuorexa [JOK
https://m.edsoo.ru/7f41619
4

bubmuoreka [JOK
https://m.edso0.ru/7f41619
4

bu6mmoreka [JOK

https://m.edso0.ru/7f41619
4



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

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

Pa3gen 1. TensioBbIe sIBJICHUS

1.1 CTpoeHue U CBOMCTBA BEIIECTBA

1.2 TennoBbie porecchl

Hroro no pazneny
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS

DneKTpU4ecKue 3aps/ibl. 3apsKEHHbIE TeNa

2.1 U UX B3aUMOJICHCTBHE

2.2 [TocTOSIHHBIN NEKTPUUYECKUI TOK
2.3 MarsuTHEBIE SIBJICHUS

2.4 DNIeKTpOMarHuTHask UHIYKIUS

Hroro no paszneny

KoanuecTBo 4acoB

KonTpoabHbl IMpakTnyeckn

Bcero
e padoThbl e padoThlI

21 1 3

28

20 5

37

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181c
€

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181c
e

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181c
e

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181c
e

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181c
e

bu6mmorexa [IOK

https://m.edsoo.ru/7f4181c
e



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
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

IToBTOpEeHue

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
Ne n/m
NMPorpamMmbl

Pa3zgen 1. Mexann4deckue siBJIeHUSA

MexaHuueckoe ABMKEHHUE U CIIOCOOBI €ro

1.1

OIMCaHUA
1.2 Bzaumopeiictsue el
1.3 3aKOHBI COXPaHEHHS

Hroro no paszneny

Pa3zgen 2. MexannuecKue KOJe0aHUA M BOJHBI

2.1 Mexannueckue KoneOaHus

2.2 MexaHnueckne BOJIHBI. 3BYK

Uroro no pazgeny

KoanuecTBo 4acoB

KonTpoabHbl IMpakTnyeckn
Bcero
e padoThbl e padoThlI
10 1
20 1 2
10 1 2
40
7 1 2
8
15

Paspnen 3. DiieKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a
6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a
6

bubmuoreka [JOK
https://m.edsoo.ru/7f41ada
6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41ada
6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a
6



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

31 :‘)HGKTpOMaFHI/ITHOC IoJIE U

SJICKTPOMArdMuTHBIC BOJIHBL

Hroro no pazgeny

Pa3gen 4. CBeToBbIe IBJICHUSA

4.1 3aKOHBI PaCIPOCTPAHEHUs CBETA
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI
4.3 Paznoxxenue 6enoro cBera B CHEKTP

Uroro no pazgeny

Pa3zgen 5. KBaHTOBLIE IBJICHUSA

5.1 HcnyckaHue 1 MOTJIONEHHE CBETa aTOMOM
5.2 CrtpoeHune aTOMHOTO sipa
5.3 SnepHble peakun

Hroro no paszneny

Pa3zgea 6. [loBTOpUTEIHHO0-00001IAOIIMH MOYJIb

15

17

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a
6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a
6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a
6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a
6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a
6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a
6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41ada
6



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
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

[ToBTOpEeHHE 1 0000IIIEHNE CONEePKAHUS

6.1
Kypca pusuku 3a 7-9 xnacc

Hroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

10

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a
6



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE

Ne uudposbie
Tema ypoka KoHTpPOJILHBI IIpakTnyeckn
oOpa3oBaTe/ibHbIE

n/n Bcero
e padoThlI e padoThlI
pecypcsbl

®dusuka — Hayka o npupoze. SBneHus
npupoabl. DU3nyecKue ABICHUS

MexaHuueckue, TeIoBbIe, SEKTPHUUECKUE,
MarHuTHbIE, CBETOBBIC, 3BYKOBHIC SIBJICHUS
du3nyecKue BEIMYMHBI U UX U3MEPEHHE 1
VYpok-uccnenosanue "M3mepenue

TEMIIEPATYPHI IIPU MOMOIIH KUIKOCTHOTO 1
TEPMOMETPA U JaTYUKa TeMIepaTyphl"”

Kak ¢u3uka n gpyrue ectecTBeHHbIE HAYKH

M3y4aroT npupony. EcrecTBeHHOHAYYHBIN bubmuoreka [JOK
MeToA no3Hanus. Onucanue Gpuanyeckux https://m.edsoo.ru/ff09f72a

SIBJICHUI C IIOMOIIBI0 MOAETIEH

VYpok-uccnenoanue "lIpoBepka runoTes3s:
JaTbHOCTH MOJIETA [IapUKa, MYIEHHOTO
TOPU30HTANIBHO, TEM OO0JIbIIIe, YeM OoJIblie
BbICOTA ITycKa"

Crpoenue BeniectBa. ONBITHI, BuG 110K
nonnoTeKa

OKa3bIBAIOIIME AUCKPETHOE CTPOEHIE 1
A IIHE TMCKD p https://m.edsoo.ru/ff09fe0a

BEIECTBA

bubanoreka LJOK

BUYKEHHE YaCTUIL] BEILIECTBA 1
A Tt B https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
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13

14

15

16

17

18

19

20

VYpok-uccnenoanue «OnbITHI 11O
HaOJII0JIEHUIO TEIUIOBOTO PaCIIUPEHUS
ra3oB»

ArperaTHble COCTOSIHUS BEILIECTBA
B3auMocBs3p Mexkay CBONCTBaAaMU BEIIECTB B
pa3HbIX arperaTHbIX COCTOSIHUSIX U UX

ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOIBI

MexaHu4yecKkoe ABUKEHHE. PaBHOMepHOG n
HCPAaBHOMCPHOC IBHIKCHHUC

CkopocTb. EquHUIIBI CKOPOCTH

Pacuer IIyTHU U BpCMCHU IBUKCHU

Wuepuus. 3akoH nHepumu. B3anmoneiicrsue
TeJ KaK NPUYMHA U3MEHEHUS CKOPOCTU
JBUKECHUSI TET

[TnotHoCTh BemecTBa. PacueT macchl u
o0BbeMa Tesa 1o ero MIOTHOCTH
JIaGopartopHas pabota «Omnpenenenue
IUIOTHOCTH TBEPAOTO TENa»

Pemenue 3anau no teme "lIlnotHOCTH
BeniecTa”

Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopnas pabora «3yuenue
3aBUCHUMOCTH pacTshKeHUs (AepopMariim)
IIPYKUHBI OT IPUIIOKEHHON CHIIBD)

bubnunorexa LIOK
https://m.edsoo.ru/ff0a037
8

bubnunoreka LIOK
https://m.edsoo.ru/ff0a05c6

bubnunoreka LIOK
https://m.edsoo.ru/ff0a079c

bubnunoreka LIOK
https://m.edsoo.ru/ff0a0ae4

bu6anoreka LIOK
https://m.edsoo.ru/ff0a0c10

bubanoreka LIOK
https://m.edsoo.ru/ff0a0fee

but6mmoreka [IOK
https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a0378
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
https://m.edsoo.ru/ff0a123c
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26

27
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29
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31

32

SIBnenue Tarorenns. Cuiia TSKECTH

CBs3b MEXKY CUJION TSYKECTH U MacCou
tena. Bec Tena. Pemenune 3amad no teme
"Cuina Tsokect"

Cuna TsKeCcTH Ha JPYTUX IUIaHeTax.
DuU3nYecKue XapaKTEPUCTUKHU IIAHET

H3mepenne cui. fuaamomerp

Bec Ttena. HeBecomocTh

CrnoxxeHue IByX CHJI, HAllPaBJIECHHBIX 10
OJIHOM mpsimoii. PaBHOAECICTBYIOIIAS CUTT

Pemenue 3agau nmo reme
"PaBHoneiicTByromIas cr"

Tpenue ckonbXeHUS U TPEHHUE TTOKOSI.
Tpenue B mpupojie U TEXHUKE
JlabopaTtopHas pabota «3yuenue
3aBUCHMOCTH CHJIBI TPCHHSI CKOJIBKCHUS OT
CHJIBI IaBIICHUS U XapakTepa
COTPHUKACAIOIIUXCS TOBEPXHOCTEI»
Pemenue 3agad Ha onpeneneHue
PaBHOJICHCTBYIONIEH CUITBI

Pemenwue 3anau mo Temam: «Bec Tenay,
«I"paduyeckoe nzobpakenne cuim», «CHITbI»,
«PaBHOZIEMCTBYIOIIAS CUIT»

Konrtponsnas padora Ne 1

bubnunoreka LIOK
https://m.edsoo.ru/ff0al77
8

but6mmoreka [IOK
https://m.edsoo.ru/ff0a150
2

bubmnoreka IIOK
https://m.edsoo.ru/ff0al8cc

bubnuorexa [IOK
https://m.edsoo.ru/ff0al77
8

bubmnoreka IIOK
https://m.edsoo.ru/ff0ala70

bubanoreka LIOK
https://m.edsoo.ru/ff0alb9c

bubanoreka LIOK
https://m.edsoo.ru/ff0alcc8

bubnunorexa LIOK
https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
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35

36

37

38

39
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42

Hasnenne. CriocoObl yMEHbIICHUS U
YBEJIMUYCHUS 1aBICHUS

JlaBienue rasza. 3aBUCUMOCTD JaBJICHUS ra3a
oT 00béMa, TeMIiepaTypbl

[lepenaua naBneHust TBEPIBIMU TEIAMH,
JKUIKOCTSIMH U rasamMu. 3akoH [lackais

I[aBJIeHI/Ie B XXUJKOCTH U Ira3€, BBI3BAHHOC
Z[GflCTBI/IGM CHIJIBI TSIDKCCTH

Pemenue 3amad mo treme «/laBinenue B
JKUIKOCTH U rase. 3axkoH Ilackanay

Coobmarommuecs: cocysl

I'mppaBinueckwmii npece

Manomertpsl. I1opiIHEBON KUIKOCTHBIN
Hacoc

Atmocdepa 3emiu. [Ipuannbl
CYLIECTBOBAHMSI BO3AYIIHON 000JI0UKH
3emin. 3aBUCUMOCTh aTMOC(EPHOTO
JABJIEHUS OT BBICOTHI HAaJl YPOBHEM MODSI

Bec Bo3ayxa. ATmocdepHoe naBieHne

bubnunorexa LIOK
https://m.edsoo.ru/ff0a20a6

bubnunorexa LIOK
https://m.edsoo.ru/ff0a237
6

but6mmoreka [IOK
https://m.edsoo.ru/ff0a25b
0

bubnuoreka [{OK
https://m.edsoo.ru/ff0a271
8

bubnunoreka LIOK
https://m.edsoo.ru/ff0a282
6

bubanoreka LIOK
https://m.edsoo.ru/ff0a297
0

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a313
6

but6mmoreka [IOK
https://m.edsoo.ru/ff0a2b5a

but6mmoreka [IOK
https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
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52

N3mepenune armocdepHoro aaBieHus. OnbIT
Toppuuennu

3aBHCUMOCTH aTMOC(EPHOTO AABICHUS OT
BBICOTEI HaJl YPOBHEM MOPS

Bbapomerp-anepoun. AtmochepHoe gaBieHne
Ha Pa3JInYHBIX BBICOTAX

Pemenwue 3amaq mo Teme "AtmochepHoe
napjeHnue"

HeﬁCTBHe JKUJKOCTH U T'a3ad Ha IIOTPYKCHHOC
B HHUX TCJIO. ApXI/IMe,Z[OBa CHJIa

JlaGopaTopHas pabora «OnpeneneHue
BBITAJIKMBAOIICH CUIIbI, IEUCTBYIOIIEH HA
TEJO0, MOTPYKEHHOE B JKUJIKOCTH)

JIaGoparopHas paboTa 1o Teme
«MccnenoBanue 3aBUCUMOCTH Beca Tella B
BOJIE€ OT 00bEMA MOrPYKEHHOHN B KUAKOCTb
4acTH TeNa»

IInaBanue Texn

JlaGopatopHnas pabora "KoHcTpynupoBaHnue
apeoMeTpa WIM KOHCTPYHUPOBAHUE JIOAKHU U
onpeJereHue e€ rpy30no bEMHOCTH"
Pemenue 3agad mo remam: «IlimaBanue

cynoB. BoznyxomnaBanuey, «/laBnenue
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2da8

but6mmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

bubnunoreka LIOK
https://m.edsoo.ru/ff0a2fc4

bubnunorexa LIOK
https://m.edsoo.ru/ff0a327
6

bubmuoreka [IOK
https://m.edsoo.ru/ff0a33fc

bu6anoreka LIOK
https://m.edsoo.ru/ff0a351
4

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

bubnunorexa LIOK
https://m.edsoo.ru/ff0a365
4



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
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57

58

59

60

61

62

63

NosTtopeHune Tembl «I1naBanue cynos.

BosnyxorutaBanuey, «/laBineHue TBEpAbIX TEIL,
JKUIKOCTEH U Ta30By

Mexanuueckasi pabora

MortHocTts. EquHUIBI MOIITHOCTH

KonTponbnas padota Ne 2/ Beepoccuiickas
poBepouHas paboTa

IIpocThie Mexann3Mmbl. Priuar. PaBHoBecue
CHJI Ha pblyare

Prryaru B TexHuke, ObITY U IPUPOJIE.
JlaboparopHas pabora «MccrnenoBanue
YCIIOBUI paBHOBECUS pPbIYara

Pemenue 3agau nmo reme «Y cioBus
paBHOBECHSI pblyara

Koaddutment nonesnoro neiictpust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne K11/ HakIOHHON MIOCKOCTH»
Pemenue 3ama4d no teme "Pabora,
MomHocTh, KITI"

Mexann4geckas OHEPTUs. Kunernueckas u
MOTCHIUAJIbHAs SHCPIrus

3akoH COXpPAaHCHUA MEXaHHUYECKOI SHEPTrUn

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

bubnunoreka LIOK
https://m.edsoo.ru/ff0a478e

bubnmorexa LIOK
https://m.edsoo.ru/ff0a48a6

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0a425
2

bubnunorexa LIOK
https://m.edsoo.ru/ff0a436
0



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
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65

66

67

68

YPOK-3KCIIEpUMEHT 1O TEME
"DKCIEPUMEHTAILHOE ONPEICIICHUE
M3MEHEHUS KUHETUYECKOW U MOTEHIIUAIbHON
SHEPTHUU MPU CKATHIBAHUU TeJA IO
HaKJIOHHOM TI0CKOCTH"

KonrponsHas padora Ne 3

[ToBTOpenue no teme "MexaHuueckoe
nBrokeHne"

[ToBTOpenue nmo Teme "JlaBiieHHe TBEPIbIX
TE,KUAKOCTEH U ra3oB"

[ToBTropenue mo teme "PaboTta. MOMIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

bubmnoreka IIOK
https://m.edsoo.ru/ff0a4ee6



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

Ne
n/n

Tema ypoka

OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
KHMHETUYECKOW TEOPUHU U UX OIBITHBIE
MIO/ITBEPKICHUS

Macca u pazmep aTOMOB U MOJIEKYJI
Mopaenu TBEpIOTO, JKUAKOTO U
ra3000pa3HOro COCTOSTHUM BEIIECTBA
OObscHeHne CBOMCTB TBEPAOTO, JKUIKOTO U
ra3000pa3HOro COCTOSIHUI BelllecTBa Ha
OCHOBE TOJIOKEHUI MOJIEKYJIIPHO-
KMHETUYECKON TEOpUHU

Kpucrannnueckue u amopdHsbie Tena

CMaumnBaHue U KaWUISIPHOCTD.
[ToBepXHOCTHOE HaTsIKEHUE

TenoBoe pacmupeHne u cxaTue

Temneparypa. CBs3b TeMIiepaTypbl CO
CKOPOCTBIO TEIJIOBOTO JIBHKEHHSI YaCTHIL

Buytpennss sHeprus. CriocoObl H3MEHEHUs
BHYTPEHHEHN SHEPTrUun

KoanuecTBo 4acoB

Bcero

KoHTpoabHbI
e padoTsl

[MpakTnyeckn
e padoThl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bubnunorexa LIOK
https://m.edsoo.ru/ff0a525
6

bubnuorexa [JOK
https://m.edsoo.ru/ff0a540e

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a580
0

bubanoreka LIOK
https://m.edsoo.ru/ff0a553
0

but6mmoreka [IOK
https://m.edsoo.ru/ff0a5a26

bubnunorexa LIOK
https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
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16

17

18

19

Bupael Terionepenaun

VYpoxk-konpepenuus "[Ipakrnyeckoe
MCIOJIb30BAHUE TEIUIOBBIX CBOICTB BEIIECTB
Y MaTepUalIoB B IEJAX dHEprocoepexenus"”

KonndecTtBo TemaoTel. Y aenbpHas
TCIITIOCMKOCTD

YpaBHEHHE TEIIOBOTO OanaHca.
TeriooOMeH U TEIUIOBOE paBHOBECHE

JlaboparopHas padota "HMccrnenoanne
SIBJICHUS TETUIOOOMEHA MPU CMEIITUBAHUH
XOJIOAHOU U Tropsiueit Boab"

Pacuer xonuuecTBa TCIIJIOTHI, HGO6XOI[I/IMOFO
AJI Harp€BaHus TEJIa U BBIACIAEMOTO UM
IIpH OXJIAXKICHHUN

JIaGopartopHas pabota "Onpeznenenue
yIeJIbHOM TEII0eMKOCTH BemiecTBa"

DHeprus ToIMBa. Y JenbHas TeIioTa
Cropanus

[InaBnenue u oTBEpECBaHUE
KPUCTAJUTMYECKHUX Tell. Y AeNIbHAsl TeIoTa
MIJIaBJICHUS

JlabopaTopHas pabota "Omnpenenenue
paTopHasd p P
YACIBbHOU TEIJIOTHI TIJIaBJICHUS Jibaa"

bubnunoreka LIOK
https://m.edsoo.ru/ff0a641
2

but6mmoreka [IOK
https://m.edsoo.ru/ff0a65c0

but6mmoreka [IOK
https://m.edsoo.ru/ff0a697
6

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0a6a98

bu6anoreka LIOK
https://m.edsoo.ru/ff0a6bb
0

bubnunorexa LIOK
https://m.edsoo.ru/ff0a7b5a

bubnunorexa LIOK
https://m.edsoo.ru/ff0a71d
2

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a72fe



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
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30

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Ucnapenue

Kunienne. Y nenbHas temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHUMOCTD TEMIIEPATypPbl KUIIEHUS OT
aTMoc(hepHOro JaBICHUS

Brnaxnocts Bo3ayxa. Jlaboparopuas pabota
"OnpeneneHne OTHOCUTEIHHOM BIAKHOCTH
BO3yXa"

Pemenue 3ana4 Ha onpeseneHre BIaKHOCTH
BO3JlyXa

[IpuHuuMIBl paOOTHI TEIJIOBBIX ABUTATEIICH.
[TapoBas Typ6uHa. [I[Burarens BHyTpEHHETO
CrOpaHus

KII/ TermoBoro nurarens. Tenmnosbie
JIBUTATEIIM U 3aIUTA OKPYKAKOIIEH Cpebl
3aKOH COXpaHEHHsI U MIPEBPALCHHS SHEPTUU
B TEIJIOBBIX IpoIieccax

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"TennoBsle sABneHus. MI3mMeHenue
arperaTHbIX COCTOSIHUI BemiecTa"

Konrtponsnas padora Ne 1

DnekTpusanus tei. /[Ba poaa
NEKTPUYECKUX 3apsI0B
Ypoxk-uccienopanue "IaeKTpU3aus TeI
VHIYKIWEH U IIPU CONPUKOCHOBEHNH"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a740c

but6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

bubnunoreka LIOK
https://m.edsoo.ru/ff0a762
8

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a7c7c

bubanoreka LIOK
https://m.edsoo.ru/ff0a83f2

but6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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B3auMogeiicTBre 3apssKeHHBIX Tell. 3aKOH
Kynona

OnexTpuueckoe nojie. HanpspkeHHOCTD
JIEKTpUYECKOro noiis. [Ipunnun
CYNEPHO3ULINU IIEKTPUUECKUX TIOJIEHN

Hocurenu snexkTpudeckux 3apsaoB.
DnemeHTapHbId 3apsia. CTpoeHue atoMa
[IpoBOIHMKY U AUAIIEKTPUKHU. 3aKOH
COXPaHEHUS INEKTPUUYECKOTO 3apsia
Pemrenue 3a1au Ha mpuMeHEHNE CBOMCTB
AIEKTPUUYECKUX 3aPsI0B

DIEeKTPUYECKUM TOK, YCIIOBUS €TO
cyuiectBoBanus. cTounuku
AIEKTPUIECKOTO TOKA

JIeNCTBUA DIEKTPUYECKOTO TOKA

VYpok-uccnenosanue "Jleiicteue
AIIEKTPHUYECKOTO OISl Ha TIPOBOJHUKH U
OUDJIEKTpUKA"

3JICKTpH‘-ICCKPIﬁ TOK B METaJljiaX, ) XKUJKOCTAX
n rasax

3J'ICKTpI/I‘-ICCKa$I LIEIb U €€ COCTaBHBIEC YaCTH

Cuna Toka. JlaboparopHnas pabota
"N3mepeHnue u peryinpoBaHue CUibl TOKA"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a87e4

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

bubnunoreka LIOK
https://m.edsoo.ru/ff0a8ef6

bubmuoreka [IOK
https://m.edsoo.ru/ff0a90cc

bubmuoreka [{OK
https://m.edsoo.ru/ff0a95a4

bubnmorexa LIOK
https://m.edsoo.ru/ff0a96b
2

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a983
8

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8bd
6



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

42

43

44

45

46

47

48

49

50

DnexTpuueckoe HanpshkeHue. BonbTmerp.
JlabGopaTtopHas pabora "M3mepenue u
peryJiMpoBaHue HanpsHKeHU"

CornpoTuBiieHHE POBOAHUKA. Y ACIIBHOE
COIIPOTHBIICHUE BEILIECTBA

JlabopaTopHas paboTta "3aBUCUMOCTh
AJIEKTPHUYECKOTO COTTPOTHBIICHUS

MIPOBOJIHUKA OT €T0 JJTUHBI, IJIOIA 1
MONEPEYHOr0 CEUYeHusl U Marepuana”

3aBUCUMOCTD CUJIbI TOKA OT HAMPSHKEHUS.
3akon Oma 11 ydyacTka nenu

JlaboparopHas padota "HMccrnenoanne
3aBHCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3
PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

IlocnenoBaTenbpHOE B napajjicJIbHOC
COCIMHCHU IMTPOBOAHUKOB

JIaGopartophas pabota "IIpoBepka npaBuia
CJIOYKEHUS HAIIPSKEHUN ITPU
IIOCJIEI0BATEIILHOM COECIMHEHHUH JIBYX
pe3uctopon”

JlaGopatopHnas pabota "IIpoBepka npaBuia
JUISL CUJIBI TOKA IIPU I1apajuIeIbHOM
COEIMHEHUH PE3UCTOPOB"

Pemenue 3anay Ha npuMeHeHMe 3akoHa OMa
JUTSL pa3JIMYHOTO COCIMHEHMS IIPOBOJHUKOB

bubnunoreka LIOK
https://m.edsoo.ru/ff0a9e14

but6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

but6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

bubnunoreka LIOK
https://m.edsoo.ru/ff0aad44a

bubnunoreka LIOK
https://m.edsoo.ru/ff0aa04e

bu6nmorexa LIOK
https://m.edsoo.ru/ff0aaa58

bubnunorexa LIOK
https://m.edsoo.ru/ff0aadle

but6mmoreka [IOK
https://m.edsoo.ru/ff0aaf8a



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
https://m.edsoo.ru/ff0aaf8a

o1

52

53

54

55

56

57

58

59

60

PaGoTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon Jxxoynsa-Jlenna

JlaboparopHas pabota "Onpenenenue
paboThI U MOLTHOCTH JIEKTPHUECKOTO TOKA"

DneKTpuuecKue Hen U MOTpeOuTenu
ANeKTpUYEeCcKoi sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

Pemenue 3aia4d nmo reme "DneKTpUuecKue
3apsbl. 3apsHYKEHHbBIC TEJla U UX
B3auMoaercTBUA. I1oCTOSIHHBIH
AJIEKTPUYECKUM TOK"

[ToBTOpEeHME 1O TEME "DneKTpUUECKue
3aps/ibl. 3apsHKEHHBIE TeJla U UX
B3aumoencTBus. [locTostHHBIN
ANEKTPUYECKUNA TOK"

[TocTossHHBIE MAarHUTHI, UX B3aUMOJECHCTBUE

MarnutHoe noje. MarautHoe noJie 3eMJIH U

€ro 3HauY€HHeE IS )KU3HU Ha 3emiie

KonTponbnas padota Ne 2/ Beepoccuiickas

KOHTpOJIbHas paboTa

OmneiT Opcrena. MarHuTHoe nosue

AIEKTPUIECKOTO TOKa MarHuTHOE 1ose

KaTYIIKA C TOKOM

[IpuMeHeHne PJIEKTPOMArHUTOB B TEXHUKE.

JlabopaTtopHas pabota "M3ydeHue necTBus

MAarHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM"

bubnunoreka LIOK
https://m.edsoo.ru/ff0ab12
4

but6mmoreka [IOK
https://m.edsoo.ru/ff0ab3e0

bubnunorexa LIOK
https://m.edsoo.ru/ff0ab66
0

bubnunoreka LIOK
https://m.edsoo.ru/ff0abd2c

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acOba

bubanoreka LIOK
https://m.edsoo.ru/ff0ac3d0

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

61

62

63

64

65

66

67
68

DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA.
Hcnonbs30BaHue 37I€KTPOABUTATENCH B
TEXHUYECKHUX YCTPONUCTBAX U HA TPAHCIOPTE.
JlaGopaTopHas pabota "KoHcTpynpoBaHue u
n3ydeHue paboThl dJEKTpoABUTATENSA"
OmnpiTel Dapanes. 3aKOH AEKTPOMarHUTHOM
unaykiuu. [Ipasuno Jlenna
OnekrporerepaTop. CriocoOb! MOTydeHUS
AIEKTPUUYECKON IHEPTUHU. DJIECKTPOCTAHIIUU
Ha BO300HOBIISICMBIX HCTOYHUKAX YHEPTHH

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe
"DJIeKTpUYECKUE U MATHUTHBIC SIBJIICHUS"

KonTponbnas padorta Ne 3
[ToBropenue no teme "TemnnoBele siBIeHUA"

[ToBTOpEeHue no Teme" dneKTpUUECKUil TOK"

[ToBTOpenue no reMe "MaruuTHbI€ IBICHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86¢c

bubnuorexa [IOK
https://m.edsoo.ru/ff0acb14

bu6nuorexa [IOK
https://m.edsoo.ru/ff0acdc6

bu6nuorexa [IOK
https://m.edsoo.ru/ff0acc5e



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acc5e

9 KJIACC

Ne
n/n

10

Tema ypoka

MexaHndeckoe JBHXKCHUC. MaTepI/IaJ'IBHaH
TOYKa

Cucrema orcuera. OTHOCUTEIILHOCTD
MEXAHUUYECKOTO ABUKECHUS

PaBHOMEpHOE IPAMOIIMHEWHOE JBUKEHUE

HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE.

CpenHsisi © MTHOBEHHasi CKOPOCTh
IIpssMONMHENHOE PAaBHOYCKOPEHHOE
JIBIOKEHUE. Y CKOpEHUE

CKopocTh MPSAMOJIMHEINHOTO
PaBHOYCKOpEHHOTO ABIKeHUs. ['padux
CKOPOCTH

JlaGopaTtopHast pabota "Onpezaenenue
YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKJIOHHOW IJI0CKOCTH"
CBobonHoe nagenue tei. OneiTel [anunes
PaBHOMEpHOE IBHKEHNE TIO OKPYKHOCTH.
[Tepuon u yacrora oOpamenus. JInneitnas u
yIJI0Basi CKOPOCTHU

LleHTpOCTpEeMHTEIIFHOE YCKOPECHUE

KoanuecTBo 4acoB

Bcero

KonTpoabHbl
e padoThbl

IIpakTnyeckn
e padoThI

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ad474

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ad19a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad8d4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0adb18

bu6mmorexa [IOK
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

11

12

13

14

15
16

17

18

19

20

21

22

23

24

ITepBriii 3akoH HetoTOHA. BEKTOP CHITBI

Bropoii 3akon HerotoHa.
PaBHopelicTByOIIAsA cHila

Tpetuii 3akon Herotona. Cynepno3uius cui

Pemenue 3aga4 Ha TPUMEHEHUE 3aKOHOB
Hrrotona

Cuita ynpyroctu. 3akoH ['yka

Pemenue 3anau no teme «Cuina ynpyroctu»

JlaboparopHas pabota «Onpenenenue
YKECTKOCTHU MIPYKUHBID»

Cuna tpenus

Pemienue 3aga4d mo teme «Cuna TPCHUS»

JlaGopatopHas pabota "OnpezneneHue
Kod(UIIMEeHTa TPEHUS CKOIbKCHHS"
Pemenue 3anau no teme "3akonsl HproToHA.
Cuna ynpyroctu. Cuna TpeHus"

Cuna TsKeCcTH M 3aKOH BCEMUPHOTO
TATOTEHUs. Y CKOpEeHUE CBOOOIHOTO MaIeHUs
Ypok-koHpepenus "JIBukeHne TeI BOKPYT
rpaBUTalMOHHOTO IeHTpa (ComHeuHas
cuctema). ['amaktuku"

Penrenue 3amad mo teMe "Cuiia TSOKECTU U
3aKOH BCEMUPHOTO TAroTeHus"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ae612

bubmuoreka [JOK
https://m.edsoo.ru/ff0ae72a

bubmuoreka [JOK
https://m.edsoo.ru/ff0ae982

bubmuorexa [JOK
https://m.edsoo.ru/ff0aeb6c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aeca2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aee28

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af738

bu6mmoreka [JOK
https://m.edsoo.ru/ffOafa26

bu6mmoreka [IOK
https://m.edsoo.ru/ffOaf8be

bu6mmorexa [IOK
https://m.edsoo.ru/ffOafb8e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af044

bu6mmorexa [IOK
https://m.edsoo.ru/ff0af5f8



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
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

25

26

27

28

29

30

31

32

33

34

[IepBas kocMu4eckasi CKOpOCTb.
HesecomocTs 1 nneperpysku

PaBHOBecue MaTepuaJbHOM TOYKH.
AoOcomoTHO TBEpIOE Teso. PaBHOBecHe
TBEPAOIO TeNA C 3aKPEMIEHHON OChIO
BpauieHus. MomeHT cuiibl. LleHTp TskecTu

PaBHOBecHe MaTepUATIBHOW TOUKHU.
AoOcomoTHO TBEpIOE Teso. PaBHOBecHe
TBEPAOIO TeNa C 3aKPEMIEHHONW OChIO
BpauieHusi. MomeHT cuiibl. LleHTp TskecTn

Pemenne 3amau no reme "MOMEHT CHUJIBL.
Lentp TspxecTn"

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEMe
"MexaHn4YeCKOe JBUKECHHUE.
BsaumopeiicrBue ten"

KonTpomasnas padora Ne 1//[uarnHoctudeckas
pabota Nel

Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
COXpaHEHHUs UMITyJIbCa. YIIPYroe u
HEYyNpyroe B3auMoJeCTBIE

Pemenue 3anau no Teme "3aKOH COXpaHEHHUS
umnyisca'

VYpok-koHpepenus "PeakTuBHOE ABMKEHNE
B IIPUPOJIE U TEXHUKE"

Mexannueckasi paboTa U MOLTHOCTh

bubmuoreka [JOK
https://m.edsoo.ru/ff0af33c

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0b02b
4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b040
8

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb06ec

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b07fa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b096¢c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b0a84



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84

35

36

37

38

39

40

41

42

43

44

45

46

Pabota cuiibl TSXKECTH, CUJIBI YIIPYTOCTU U
CHUJIbI TPEHUS

JlabGopaTtopHast pabota «OrnpeaeneHue
paboThI CUIIBI TPEHUS IPU PABHOMEPHOM
JABHUXXCHHNU TEJ1a 110 I‘OpHSOHT&J’IBHOﬁ
TIOBEPXHOCTHY

CBs13b 2HEepruu 1 padoThl. [loTeHmanpHas
SHEPTUs

Kunernyeckas sneprus. Teopema o
KMHETUYECKOU SHEPTUU

3aKkoH COXpPAaHCHUS DHCPIrU B MCXAaHUKCE

JlaboparopHas pabota «3yueHue 3akoHa
COXPaHEHUS SHEPTUM

KosebarenpHO€E IBUKEHNUE U €TO
XapaKTepI/ICTI/IKI/I

3aryxaromue Konebanus. BelHyX1eHHbIE
KosiebaHus. Pe3oHnanc
MareMaTu4ecKkuii U NpyKUHHBIA MaITHUKU
Temartuueckas paboTa 1o reme
“3aKoHbI COXpaHeHus”
[IpeBparieHrie SHEPTrUU NP MEXAHUYECKUX
KOJIEOAHUSX
JlaGopatopHas pabota «OnpezneneHue
YacTOTHI U MeproJia KojaeOaHUi MPy>KUHHOTO
MasiTHUKa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b0db
8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b0c32

bubmuorexa [JOK
https://m.edsoo.ru/ffOb12fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b185
8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b20f0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b197a

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



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

47

48

49

50

51

52

53

54

55

56

57

58

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIeproia KojieOaHuii rpysa,
MIOJIBEIIIEHHOTO K HUTH, OT MacChl TPy3a»

Mexaunueckue BoiHbl. CBOKWCTBA
MexaHu4yecKux BOJH. [IponoabHbIe 1
MOTNIEPEYHBIE BOJIHBI

Ypok-koHpepenus "MexaHHIeCKUEe BOJTHBI
B TBEp0M Tene. CelicMuieckre BOTHBI"
3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa
Ypok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
['poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC
VYpoxk-koHpepenuus "YapTpa3ByK u
UHOPa3BYK B IPUPOJE U TEXHUKE"

Pemenne 3amau mo reMe "3aKOHEBI

coxpaHeHUs. MexaHndyeckue KoyiedaHus u
BOJIHBI"

Temartunueckas pabora o teme "
Mexanunueckue KoneOaHusi U BOJHBI"
DNEKTPOMarHuTHOE IOJIE.
OJEeKTPOMarHUTHBIE BOJHBI

CBolIICTBA 3JIEKTPOMAarHUTHBIX BOJH
VYpoxk-kondepenuus "[kana
3JIEKTPOMAarHUTHHIX BOJH. Vcnionbp3oBanue
AJIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM
cBs3Hn"

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

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb2abe

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



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

59

60

61

62

63

64

65

66

67

68

Ypok-uccnenosanue "M3yueHue cBOiCTB
AJIEKTPOMATrHUTHBIX BOJIH C IIOMOIIIBIO
MOOMIIBHOTO TenedoHa"

KonTtponsnas padora Ne 2//Iuarnoctuueckas
pabota Ne2

DNeKTpOMarHuTHast IPUPO/ia CBETA.
Ckopoctb cBeTa. BonmHOBBIE CBOMICTBA CBETA

Ucrounuku cBeta. [IpsiMonuneitHoe

pacipoCTpaHCHHUEC CBCTA. 3aTMeHus COJ'IHI_[a n

Jlynb1

3aKoH oTpaxxeHUs cBeTa. 3epkaia. Pemenue
3aJa4 Ha MPUMEHEHHE 3aKOHa OTPAKEHUS
CBeTa

[Tpenomiienne cBeta. 3aKOH HPETOMIICHHUS
cBeTa

ITonHoe BHYTPCHHCC OTPAXXCHUC CBCTA.
Hcnons30BaHKE MOJHOTO BHYTPCHHCTO
OTPAXKCHUSA B OIITUYCCKUX CBETOBOJAAX

JlaGopatopHas pabota "HccnenoBanue
3aBUCUMOCTH YIJIa IPETOMIIEHUSI CBETOBOIO
Jdyd4a OT yIJia maJieHus Ha TpaHulle "BO3yX-

nn

CTCKIJIO

VYpoxk-koupepennus "McrnonpzoBanue
IIOJTHOTO BHYTPEHHETO OTPaXEHUS:
CBETOBO/Ibl, OITUKOBOJIOKOHHASI CBSI3b"

JIna3elr. OnTHYecKas CHIa JIMH3BI

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2c6c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b31d
0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b365
8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb3aea

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb3c5c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3f2c



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c

69

70

71

72

73

74

75

76

77

78

79

[TocTpoenue n3o0paxeHUi B JIMH3AX

JlaGopaTtopHas pabota "Onpezaenenue
(OKYCHOTO pacCTOSIHUS U ONTHYECKOMN CHIIBI
cobuparomiei TuH3bI"

Ypok-koHpepenmus "OnTuyeckue TNH30BbIC
npuOopsr"

I'ma3 xak onTuyeckas CUCTEMA. 3peHHe

Ypok-koHpepennus "Jledekrsl 3penus. Kak
COXpaHUTh 3peHue"

Paznoxenue 6enoro ceera B criekTp. ONbITHI
Herotona. CriojxeHue CeKTpalbHbIX 1IBETOB.
Hucniepcus ceera

JlabopaTtopHas pabota "OMBITHI 11O
Pa3oKEeHUI0 OEI0ro CBEeTa B CHEKTP U
BOCIPUATHIO LIBETA IPEIMETOB MPHU UX
HaOJII0IeHNH uepe3 1IBETOBbIe (PUIbTPHI"
Ypoxk-nipaktukyMm "BoiHOBBIE CBOWCTBA
CBeTa: IUCIepcHsl, UHTepPepeHus U
nudpakmms"”

OmnsiThl Pesepdopaa u muianerapHas MoJiesb
aToMa

ITocrynarter bopa. Moaens aroma bopa

Hcnyckanue 1 OTJIONICHUE CBETa aTOMOM.
KBanTel. JInHeyaThIe CIIEKTPHI

bubmuoreka [JOK
https://m.edsoo.ru/ffOb444a

bubmuoreka [JOK
https://m.edsoo.ru/ff0b420
6

bubmuoreka [JOK
https://m.edsoo.ru/ff0cOa7e

bubmuorexa [JOK
https://m.edsoo.ru/ff0b468
4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c0f4c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c0e2a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c12a8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c144c



https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
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84

85

86

87

88
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92

Tematuyeckas pabora o Teme “Onrtuka”

PannoakTHBHOCTD U €€ BUIBI

Ctpoenue aToMHOTO siipa. HykinonHas
MOJIeIh

PanuoakTuBHEBIC IIpCBPAlICHUA. M3oTtomnsl

Pemenue 3anay no teme: "PaanoakTuBHbIC
npeBpaieHus"

[Iepnon nonypacnana

Ypok-kondepenius "PaguoakTuBHbIC
U3ITy4eHUs B IPUPOJIE, METUIIMHE, TEXHUKE"

S nepubie peakuuu. 3aKOHBI COXPAHCHHS
3apsII0BOTO U MacCOBOTO YHUCEI

DHeprusi CBI3u aTOMHBIX sifiep. CBs3b MacChl
U DHEPTUU

Konrtponsnas padora Ne 3//luarnoctuueckas
pabota Ne 3

Peakuuu cunTe3a u neneHus saep.
Hcrounnkn sHeprun ConHIA U 3BE3]T
VYpok-koHdpepenuus "SAnepHas sHepreTHKa.
JleficTBHS pauOAKTUBHBIX U3y4YE€HUN Ha
JKUBBIEC OpPTraHU3MBbI"

[TonroroBka Kk KOHTPOJILHOU paboTe MO TeEMe
"DneKTpOMarHuTHOE MOJIE.
ONeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
ABJIeHUA"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1550

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1672

bubmuoreka [JOK
https://m.edsoo.ru/ff0cl18ac

bubmuorexa [JOK
https://m.edsoo.ru/ffOclal4

bu6mmoreka [IOK
https://m.edsoo.ru/ffOclb4a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2126

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcld7a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1e88

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



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
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
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99

100

101

102

Temaruueckas paboTa 1mo Teme
"DJIEeKTPOMarHuTHOE MOJIE.
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
ABJICHUS"

[ToBTOpenue, o606meHue. JlabopaTtopHbie
paboTsl 1o Kypcy "B3aumoneiictsue Ten"

IToBTOpenue, 06o0eHNE. Permenue
pacYeTHBIX U Ka4eCTBCHHBIX 33J1a4 110 TEME
"TemnoBbie Mporecch"”

IToBTOpeHue, 0600IeHNE. Perenue
pacYeTHBIX M KaYECTBEHHBIX 3aa4 110 TEME
"KIIJI TermoBbIX aBurarencii'”

IToBTOpenue, 0600IIeHNE. Penenne
pacYeTHBIX M KaYECTBEHHBIX 3aa4 110 TEME
"KII/] anextpoycTaHoBOK"

[ToBTOpenue, 06061menue. JlabopatopHbie
pabotsl o Kypey "CBeToBbie siBIEHUS"

[ToBTOopenue, o6o0mmenue. Padora ¢
TEKCTaMU 10 TeMe "3aKOHbI COXPAHEHUS B
MexaHuke"

[ToBTropenue, 0600meHue. Pabora ¢
Tekctamu 1o TeMe "Konebanus u BOIHBI"
[ToBTOpenue, o06ob6menue. Padora ¢
TeKcTamMu 1o TeMe "CBETOBBIE SBJICHUS"
[ToBTOpenue, o06ob6menue. Padora ¢
TekcTamu 1o Teme "KBaHToBas U siaepHas
¢buzuka"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c245a

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2b30

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2c52

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2e82

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
npoBepsieMor
0 pe3yJibTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1 WCIIOJIb30BaTh U3YYEHHBIE TOHATHS

12 pas3indaTrb SABJICHHA IO OIMMCAHUIO HUX XAPaKTCPHBIX CBOICTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SAIBJICHUC

pacrio3HaBaTh IPOSIBICHHE M3YYEHHBIX (PU3MYECKUX SBICHUHA B
13 OKpY’KaloIeM MHpE, B TOM 4ucie (pU3MUECKUE SBICHHUS B MPHPO/IE,
IpPU 3TOM INEPEBOAMUTH MPAKTUUYECKYIO 33/1a4y B y4eOHYIO, BBIIEISATH

CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUIN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (pU3MUecKue SBICHUS,
UCTIONB3Ys  (U3UYECKHE BEIUYMHBI, NPU ONHCAHUH NPABHIBHO
TPAaKTOBaTh (U3UYECKUH CMBICH HCIOIB3YEMBIX BEIHYUH, WX
1.4 0003HaueHMsI ¥ €UHUIIBI (PU3NYECKUX BEIMYUH, HAXOJUTh (POPMYIIBI,
CBSI3BIBAIOIME JIaHHYI0 (U3HYECKYI0 BEIMYUHY C JPYTHMHU
BEIMYMHAMHU, CTPOMTHh  TpaQUKHM  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTCpPU30BaATb CBOMCTBA TCII, (I)I/I3I/I‘leCKI/Ie SABJICHUA U IIPOLICCCHI,
15 HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIIOBECHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3allMChIBaTb €TI0 MAaTCMAaTHYCCKOC

BBIPAKECHHE

OOBSACHATh (U3NYECKUE SIBICHUS, NPOLECCHl U CBOWCTBA Tel, B TOM

qucie€ W B KOHTEKCTE CHUTyalMil HIPAaKTUKO-OPHUEHTHUPOBAHHOIO

16 XapakTepa: BbIABIATh MPUYUHHO-CIEACTBEHHbIE CBS3H, CTPOMTH
' oOBsicHeHue U3 1 — 2 JIOTHYeCKUX 1IaroB ¢ OMopoii Ha 1 — 2 U3ydeHHBIX
cBOiicTBa  (U3MUECKUX  fABJIEHUHM, (U3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU



1.7

1.8

1.9

1.10

1.11

1.12

1.13

1.14

pemath pacyéTHble 3a1aud B 1 — 2 AeCTBUs, UCHOJIb3Ys 3aKOHBI U
dbopMyIibl, cBsi3bIBatoNIMe GU3MUECKHE BETUYUHBI: HA OCHOBE aHaIN3a
YCJIOBHS 3a7aud  3aluChiBaTh KpaTKOE YCJIOBHUE, IOJCTaBISAThH
buznyeckue BeNTUYUHBI B HOPMYIIBI U IPOBOAUTH PACUYETHI, HAXOIUTh
CIpPaBOYHBIC JaHHBIE, HEOOXOAUMEBIE JJIsi PEUICHUS 3ajad, OIICHUBATh

PEATUCTUYHOCTD MOJYYSeHHON (PU3UYECKON BETUUMHBI

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PELIUTh MPU MOMOIIU
(¢u3M4YeCKUX METOZOB, B ONHMCAHUM HWCCICAOBAHHS BBIIEIATH
npoBepsieMoe  MpeanosioxkeHue  (TUHoTe3y),  pa3auyarth U
MHTEPIPETHPOBATH IMOIYUYECHHBIN pE3yabTaT, HAXOAUTH OIIMOKU B X0J1€

OIIbITA, ACJIATh BBIBOJLI 110 €I'0 pE3yjibTaTaM

MPOBOAMTH OIBITHl IO HAOMIOACHUI0 (U3NYECKUX SBICHUM WIH
¢u3nYecKux ~ CBOMCTB  Tei:  (opmMyaupoBaTh  MPOBEPsiEeMbIE
NPENIONIOKeHNUs, CcoOUpaTh  YCTAaHOBKY M3  HPEIJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0 OIBITa U (POPMYITUPOBATH BBIBOBI

BBITIOJIHSITh TPSIMBIE M3MEPEHUSI C HCIOJIb30BAHMEM AaHAJIOTOBBIX W
u(ppoBBIX MPHUOOPOB, 3aMUCHIBATh MOKAa3aHUS MPUOOPOB C YUETOM

3aJJaHHOM a0COJIOTHOM MOTPEIHOCTH U3MEPEHUI

IPOBOJUTH UCCIIEJOBAHNE 3aBUCUMOCTH OHOM (DPU3NUECKOI BETMUUHBI
OT JIPYro ¢ MCHOJIb30BAaHWEM NPSIMBIX M3MEpPEHUH, Y4aCTBOBAaTb B
IUIAaHUPOBAaHUM Y4eOHOrO0 MCCIIEeOBaHUs, COOMpaTh YCTAaHOBKY U
BBITNIOJHATh U3MEPEHUS, CIeAYs MPEUI0KEHHOMY IJIaHy, PUKCHPOBAThH
pe3ysbTaThl MOJYYEHHOH 3aBUCUMOCTH (PU3NYECKHX BEJIWYHMH B BUJE
MpeJI0KEHHBIX TaOIUI] ¥ TpaduKOB, JeNIaTh BHIBOJBI IO pe3ylbTaTaM

HUCCICI0BaHUA

IPOBOJUTh KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIWYMH, CIeys
NPEIOKEHHONW MHCTPYKIMH: TIPY BBIOJHEHUN M3MEPEHUN coOMuparth
HKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBIYHCIATH 3HAYEHHE HMCKOMOMU
BEJIMYHHBI

coOnrofaTh TMpaBWiIa TEXHUKH Oe3omacHocTH mpu pabore ¢
J1a0opaTOpHBIM 000pyI0OBaHUEM

yKa3bIBaTh MPUHIIMIIBI ACHCTBUS IPUOOPOB U TEXHUUECKUX YCTPOMCTB,
XapaKTepU30BaTh MPHHIUIBI JEHCTBHS W3YYEHHBIX NPUOOPOB W

TCEXHUYCCKUX YCTPOﬁCTB C MOMOMIBIO X ONIMCAHUs, UCTIOJIb3YS 3HAHUS



1.15

1.16

1.17

1.18

1.19

8 KUIACC

Kon
nposepsieMor
0 pe3yJbTara

11

0 CBOiicTBax (U3MYECKUX SIBICHUM M HE0OXoAuWMBbIe (hU3UYECKHE
3aKOHBI ¥ 3aKOHOMEPHOCTH

NPUBOJUTH TNPHUMEPHl (HAXOAWUTh HHGOPMAIMIO O MPUMEpPaXx)
NPAaKTUYECKOTO UCTIOIb30BaHUs (PM3NUECKUX 3HAHHI B TIOBCEIHEBHOU
JKU3HM 117151 o0ecrieueHust 0e301acHOCTH MPU 0OpaIieHu ¢ MpudopaMu
Y TEXHUYECKUMH YCTPOHUCTBAMHU, COXPAHEHUS 3/I0POBbS M COOJIIOICHHS

HOPM 3KOJIOTHYECKOI'O IMTOBEACHUS B OKp}I)KaIOH_Ieﬁ cpeac

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHGbopManuu B cetd MHTepHeT B
COOTBETCTBUU C 3a/IaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLIUXCA 3HAHUM M MyTEM CpaBHEHUS Pa3IMUYHBIX HCTOYHUKOB
BBIICTISITE MHPOPMAIINIO, KOTOpas SBISETCS MPOTHBOPEYMBON WIIN

MOJKET OBITh HGHOCTOBepHOﬁ

UCIIOJIb30BaTh npu BBIITOJIHCHUH yueOHBIX 3a1aHUN
HAYYHONIOMYJISIPHYIO ~ JIUTEparypy  (U3MYECKOTO  COJACpKaHMUS,
CIIpaBOYHbIE MATEPUAIIbI, PECYpChI ceTu MIHTEpHET, B1aneTs npuéMamMu
KOHCIIEKTUPOBaHUS TEKCTa, MPeoOpa3oBaHus MHPOpPMAIUU U3 OJHOU

3HaKOBOM CUCTEMBI B APYTryro

co3/1aBaTh COOCTBEHHBIE KPAaTKUE MMChbMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 MCTOYHUKOB MH(OopMaIuu (PU3NYECKOT0 COAEPIKaHUs,
B TOM 4HUCJIE MYOJIMYHO JeNaTh KPaTKHE COOOLIEHHS O pe3yibTaTax
IPOEKTOB MJM Y4YeOHBIX HCCIEIOBaHMM, MpPU OSTOM T'PaMOTHO
MCIOJIb30BaTh HW3YYEHHBI NOHSTUHHBIN amnmapaT Kypca (U3UKH,

COIIPOBOKAATH BBLICTYIIJICHUC HpeBeHTaL{Heﬁ

IPY BBIIIOJHEHWU YYEOHBIX MPOEKTOB U MCCIEIOBAHUN paclpeiensTh
00513aHHOCTH B IPYyIIE€ B COOTBETCTBUH C MOCTAaBICHHBIMU 3aJauyaMu,
CICIWUTHh 3a BBIOJIHEHMEM IUIAHA NIEUCTBUH, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIpYMIbI, BBICTPAUBAThH

KOMMYHUKATHBHOC B3aHMOﬂeﬁCTBHe, YUYUTBIBASI MHCHUEC OKPYKAKOIINUX

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJIB30BaTh IOHATHA



1.2

13

14

1.5

1.6

1.7

1.8

1.9

pa3jinydaTthb SABJICHUSA IO ONMHMCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC€ OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC (bHSquCKOG SIBJICHUC

pacrio3HaBaTh IPOSIBIICHHE M3YYEHHBIX (DU3MYECKUX SIBICHUH B
OKpY’KaloleM MHpE, B TOM 4YHUCie (PU3NYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM NE€PEBOAMUTH MPAKTHUYECKYIO 3a/1ady B y4eOHYIO, BBIIEISTH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUCCKUX SIBICHUN

ONHKCHIBATh H3YyYEHHBIC CBOWCTBA Tel W (pu3MuecKue sBICHUS,
UCMONb3ys (U3NYECKHE BEIMYHMHBI, IPU ONMCAHUM IPABHIBHO
TPaKTOBaTh  (DU3MYECKHI  CMBICI  HUCHOJNB3YEMBIX  BEJIHYUH,
0003HaueHMsI ¥ e€IUHULIBI (PU3UYECKUX BEIMYUH, HAXOJUTh (POPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (U3NYECKYIO0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOMTHh  TpaUKM  H3YYEHHBIX  3aBUCUMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBICHHUS U MPOIECCHI,
HCIIONb3Ysl M3YYEHHBIE 3aKOHbI, IPU OTOM JaBaThb CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allMCBIBaTh €ro  MaTeMaTHYEeCKOe

BBIPA’XXCHUC

OO0BSICHATH (PM3NYECKHE MPOIECCHl U CBOWCTBA TEJl, B TOM YHCIIE U B
KOHTEKCTE CUTyallull IpPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBS3H, CTPOUTH OOBsICHEHHE U3 1
— 2 JIOTMYECKHX IAaroB C MOMOIIBIO | — 2 HM3ydeHHBIX CBOICTBa

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemaTts pacy€THbIe 3a1ayd B 2 — 3 NIEHCTBUS, UCIIONb3YysS 3aKOHBI U
(bopMyIbl, CBsI3bIBAIOLIME (PU3NUECKUE BEJIMYMHBI: HA OCHOBE aHAIN3a
YCIOBUS 33/1a4y 3alIMChIBATh KPATKOE YCIIOBUE, BBISABIATH HEJOCTATOK
JaHHBIX JUId pELIeHMs 3a/lauyd, BbIOMpATh 3aKOHBI U (OPMYIIBI,
HeoOXoauMble Uil €€ pellieHus, IPOBOAUTh pacdy€Tbl U CPAaBHUBATH
MOJyYeHHOE 3HaueHue (U3NYECKOM BEJIMYUHBI C H3BECTHBIMU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PELIUTh MPU HOMOIIU
(U3MYEeCKUX METOJI0B, UCTIOJb3Ys ONMCAHUE UCCIIEOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TIPEIIOJIOKEHUE, OLECHUBATh NPABWIBHOCTH IMOPSIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

MNpOBOAWUTL OIIBITHI 110 Ha6J'IIOIIeHI/IIO (I)I/ISI/I‘-ICCKI/IX SIBIICHUN HWIIN

Gbu3MYeCKUX  CBOMCTB  Tel:  (opmMymupoBaTh  MpPOBEpsieMbIe



1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

OpPEANONOXKEeHUs,, CcoOUpaTrh  YCTAaHOBKY U3  MPEIIOKEHHOTO

060py,I[OBaHI/I$I, OIMKUCBIBATH X0/ OIIbITa 1 q)OpMYJ'II/IpOBaTB BBIBObI

BBIIIOJIHATH IIPSAMBIE HM3MEPEHHUSA C HCIOJIB30BAHUEM aHAJIOIOBBIX
npuOOPOB U AATYUKOB (PU3UYECKHUX BEIIMYHMH, CPAaBHUBATH PE3YyIbTATHI

U3MEpEeHUil ¢ yuéToM 3a/1aHHOM a0COJIFOTHOM MOrPEIHOCTH

IIPOBOJIUTH UCCIIEJOBAHNE 3aBUCUMOCTH OHON (PU3NYECKOI BETMUHUHBI
OT JpYyrom C HCIOJIb30BAHUEM IMPSIMBIX H3MEPEHMI: IUIAHUPOBATH
UCClIeI0BaHUEe, COOMpATh YCTAaHOBKY U BBINOIHATh U3MEPEHUs, CIeays
NpPEUVIOKEHHOMY TUIaHy, (DUKCHpPOBaTh pe3yibTaThl TOJTYYEHHOU
3aBUCUMOCTH B BHJE Tabmul M TIpaduKoB, IeaaTb BBIBOJBI IIO

pe3ysibTaTaM MCCIe10BaHUs

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (bHSI/I‘IeCKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHMUA, CO6I/IpaTI> IKCIICPUMCHTAJIbHYIO YCTAaHOBKY,
ceaysa HpeIlJIO)I(eHHOfI HHCTPYKLIIUHW, W BBIYUCIIATHL 3HAYCHUC

BCINYHHBI

coOnrofarh TMpaBWiIa TEXHUKM Oe3omacHOCTH Inpu paboTe ¢

1a060paTOPHBIM 000PyI0BaHUEM

XapaKTCPHU30BaTh IMPHUHIUIIbLI IeUCTBUS N3YUYCHHBIX HpI/I60p0B nu
TCXHUYCCKUX yCTpOﬁCTB C OHOpOﬁ Ha UX OIMMCAHUS, UCITIOJIb3Yys 3HAHUS
0 CBOMCTBax (1)I/I3I/I‘-ICCKI/IX SBJICHUN U HGO6XOI[I/IMBI€ (I)I/I3I/I‘leCKI/IC

3aKOHOMEPHOCTHU

pacno3HaBaTb NPOCTHIC TCXHUUYCCKHUC yCTpOﬁCTBa U U3MCPHUTCIIBHBIC
HpI/I60pLI o CXeMaM U CXEMATUYHBIM PHUCYHKAM, COCTABJISITb CXCMbI
SJICKTPHUICCKUX ueneﬁ C MOCJICAOBATCIIBHBIM W IapalJICIIbHBIM
COCAMHCHUEM OJICMCHTOB, pa3inyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIETIEeH

IPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMAIMIO O MpUMEpax)
MPAKTUYECKOTO MCIIOIb30BaHUS (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOU
KU3HH 7151 o0ecriedeHus: 6€30macHOCTH TIPH OOpaIleHnu ¢ IpudopamMu
Y TEXHUYECKUMH YCTPONUCTBAMU, COXPAHEHHUS 3[IOPOBBS U COOIIOICHUS

HOPM KOJIOTUYECKOTO MOBECHUSI B OKpY>Kalollel cpeze

OCYIIECTBISATh MOUCK HHPOpMAIHH (PU3NIECKOTO COJEPIKAHUS B CETH
NHTepHeT, HA OCHOBE HMMEIOIIMXCS 3HAHUM M NYTEM CpaBHEHUS
JIOTIOJTHUTEIFHBIX HCTOYHUKOB BBIACIATh HH(POPMAIHNIO, KOTOpas

SABIIACTCA HpOTI/IBOpqu/IBOI\/'I WJIA MOXKET OBITh HCHOCTOBepHOﬁ



1.18

1.19

1.20

9 KIIACC

Kon
nposepsieMor
0 pe3yJibTaTa

11

1.2

13

14

UCIIONIb30BAaTh MPHU  BBIMOJTHCHUHM YYE€OHBIX 3alaHUil  HAy4dHO-
MNOMYJISIPHYIO JIUTEPATypy (U3HUECKOro COJEp)KaHUs, CIPaBOYHBIC
Marepuayibl, pecypcbl cetu  MHTepHer; Bimagers npuéMamu
KOHCIIEKTUPOBAHHUA TEKCTa, NMpeoOpa3oBaHusi HHPOPMAIUU U3 OJHOU

3HAKOBOM CUCTEMBI B IPYT'yIO

CO3/aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHUS,
0000m1as MHGOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (DH3UYECKOTO
COJICp)KaHUs, B TOM 4YHUCIEC MYyOJMYHO MPEICTABISATh PE3yIbTaThI
MPOCKTHOM MJIM MCCIIEIOBATEIbCKON JACATEIBHOCTH, IIPH ITOM
IPAMOTHO HCIOJIb30BAaTh M3YyYEHHBIM IOHATUMHBIM anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HpeBCHTaHHCﬁ

IPU BBINIOJHEHUHM YYE€OHBIX MPOEKTOB M HCCIEIOBAHUHN (PU3MUECKHUX
IIPOLIECCOB PACHpPENeNATh 0053aHHOCTU B IPYyIMIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 33/1a4aMU, CJIEAUTH 3a BBIIIOJIHEHUEM IIaHa JeHCTBUN
U KOPPEKTUPOBATh €ro, aJeKBaTHO OLICHUBATh COOCTBEHHBIM BKJIAJ B
JIeATEITbHOCTh TPYIIIBI, BBICTPAaUBaTh KOMMYHUKATUBHOE

B3alMOJICICTBHE, IPOSABIISA TOTOBHOCTD pa3peliaTb KOHQIUKTbI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

pas3indaTthb SABJCHHUA IO OIMMCAHUIO HUX XAPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/ILIGCKOC SABJICHUC

pacrio3HaBaTh MpOSIBICHHE M3YYEHHBIX (DU3NYECKUX SBICHUHA B
OKpYXKaroIlleM MHUpE, B TOM 4Hclie (pU3NYECKUE SBJIECHUS B MPHUPOJE,
IPU 3TOM TNEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIATH

CyILIECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZUYECKUX SIBIICHUN

OIMHUCBIBATh H3YYCHHBIC CBOMCTBA TE€l H (1)1/131/1%01(1/16: SABJICHUS,
HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IG BCJIMYHHBI, HpU OIMCAHUN IIPABUIIBHO
TPAKTOBAThH CI)I/ISI/I'-IGCKI/II\/'I CMBICJI HCIIOJIB3YCMBbIX BCJIMYHH,
0003HAYCHHS U CIANMHUIIbI (bPISI/ILIeCKI/IX BCINYHH, HAXOJUTH (I)OpMy.HBI,

CBA3BIBAIOIIME JaHHYI0 (U3NYECKYI0 BEIMYMHY C JPYTUMU



1.5

1.6

1.7

1.8

1.9

1.10

1.11

BEIMYMHAMHU, CTPOMTHh  TpaQuKH  U3YYEHHBIX  3aBUCHUMOCTEH

(1)I/I3I/I‘{€CKI/IX BCJIIMYHH

XapaKTEpHU30BaTh CBOMCTBaA TCI, (l)I/ISI/ILIeCKI/Ie SABJICHUSA W IIPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3dKOHBI, IPpU O3TOM JaBaTb CJIIOBECHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3allucbiBaThb €TI0 MaTEMaTHYCCKOC

BBIpaXXECHHE

00BSACHATH (PU3MUECKUE MPOLIECChl U CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHUTyalluidi MPaKTUKO-OPMEHTUPOBAHHOTO  XapakTepa:
BBISBJISITH IPHYMHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMOIIBI0 2 — 3 H3YyYEHHBIX CBOMCTBA

($u3HYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

pemiate pacué€THele 3ama4yu (OHMHparoIuecs Ha cucremMy u3 2 — 3
YPaBHEHMI), HCHOIb3Ys 3aKOHbl M  (OpPMyIbl, CBS3BIBAIOLIME
(Gu3nyeckue BENMYMHBI HAa OCHOBE aHalu3a YCJIOBUA 3aJadu
3allUCBIBaTh ~KPAaTKOE YCJIOBUE, BBIABIATH HEJAOCTAIOIIUE WIIH
M30BITOYHBIE JaHHBIC, BBIOMPATh 3aKOHBI M (POPMYJIIBI, HEOOXOAUMBIE
JUI pelIeHUusl, IPOBOJUTh pacuéTbl U OLEHMBATH PEATUCTUYHOCTD

MIOJIyYEHHOT'0 3HauY€HUs (PU3MUECKOI BEIINUMHBI

paciio3HaBaThb HpO6JICMbI, KOTOpPBIC MOJKHO pPCIIUTL IIpU IMOMOIIH
(1)I/I3I/I'-I€CKI/IX MCTOHOB, UCIIOJIB3YA ONIMCAHUEC UCCIICAO0OBAaHNA, BEIACIATH
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH HNPABUIIBHOCTHL IIOPSAJAKA
MMPOBCACHUA HUCCICAOBAaHUA, MACJIATh BbIBOABLI, HWHTCPIPCTUPOBATH

PE3YyIbTAaThI Ha6)’H-0I[eHHI>i " OIIBITOB

MPOBOANTH OMBITHl MO HAOMIOACHUI0 (U3NYECKUX SBICHUA WIH
(Gu3HYECKUX CBOWCTB TEJI: CAMOCTOSITENIbHO COOMpPATh YCTaHOBKY M3
M30BITOYHOTO Habopa 00OpyAOBaHUs, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

IPOBOAMTH MPU HEOOXOJUMOCTU CEpPHUI0 MPSIMBIX H3MEPEHUH,
ompesiensis CcpelAHee 3HaueHHWE H3MepseMoill BenuuuHbl ((HOKycHOE
paccTostHue coOuparomeid JUH3bI), 000CHOBBIBATH BBHIOOp crocoba
U3MEepeHus (M3MEPUTENHHOTO TPUOopa)

MPOBOANTH HCCIEAOBAHUE 3aBUCUMOCTEH (PH3UYECKUX BEIUYUH C
HCIIOJIB30BAHHUEM TIPAMBIX H3MepeHHI7II IJIaHUPOBAaTh HCCICIOBAHHE,

CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (PUKCHpPOBaTh pe3yibTaThl



1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (1)1/13I/II-I€CKI/IX BCJIMYMH B BHJC T3_6JII/IL[I/I

l"pa(bI/IKOB, ACJIaTh BBIBOJAKI 110 PE3yJIbTaTaM NCCICA0BaHUA

IPOBOJUTh  KOCBEHHbIE  M3MEpEHUs  (PU3MUYECKMX  BEJIMYMH:
IUTAHUPOBATh H3MEPEHHsI, COOMPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBIIIOJHATh  U3MEPEHMs], CIEeNysl NPEUIOKECHHOW HMHCTPYKLHH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI WM AHAIU3UPOBATH I10JyYEHHBIE

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

CO6J'IIOI[aTB InpaBujia TCXHUKHU 0e3omacHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYI0BaHUEM

pa3nuyaTh OCHOBHBIC MPHU3HAKH W3YYEHHBIX (DU3MYECKHX MOMIEIICH:
MaTepHabHasi TOUKa, a0COIIOTHO TBEPOE TENO, TOUCUHBIH UCTOUHUK
CBETa, JIyd, TOHKAas JINH34a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHAas

MOJCJIb aTOMHOI'O sAJ1pa

XapaKTepru30BaTh MPHUHIUIBI JEHCTBHS HW3YYCHHBIX NPUOOPOB W
TEXHUYECKHUX YCTPOMCTB C ONIOPOM HA X OIIMCAHMS, UCTIOJIb3Ysl 3HAHUS
0 CBOICTBax (U3MYECKUX SIBICHUH M HEOOXOAMMBIC (PH3MIECKUE

3aKOHOMCPHOCTH

UCIIONIB30BATh  CXEMBl U CXEMAaTUYHBIE PHCYHKH H3YYCHHBIX
TEXHUYECKUX  YCTPOWCTB, U3MEPUTEIBHBIX ~ TPUOOPOB |
TEXHOJIOTUYECKUX TPOLIECCOB MpPHU PEIIeHHH Y4eOHO-TPAaKTUYECKUX
3aj1a4, ONTUYECKHE CXEMBI JUISI TOCTPOCHHS M300paKEHUH B TUIOCKOM
3epkaie u coOuparoleil 11uH3e

OPUBOAUTH TpHUMEPHl (HAXOAWTh HHGOpPMAIMIO O MpPUMEpPax)
MPaKTUYECKOTO MUCTIONB30BaHU (M3NIECKUX 3HAHHUI B TIOBCETHEBHOU
XKHU3HU U1 o0ecriedeHns: 0€30MacHOCTH MpHU 0OpalleH!H ¢ prudopamu
Y TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3I0POBbsI M COOTFOICHUS

HOPM 5KOJIOTHUYCCKOI'O IMTOBCACHHUS B Oprn(ammeﬁ cpeae

OCYIIECTBIISATH MOUCK HHPOpMAINH (HU3HUECKOTO COIEePKaHUS B CETU
NHTepHeT, caMOCTOSTENBHO (OPMYIHpPYS TOWMCKOBBIA  3aIpoc,
HAaXOOUTb NYyTH  ONPENEIEHUS  JOCTOBEPHOCTHM  MOJYYEHHOMU
nH(pOpMaIMi Ha OCHOBE WMEIOIIMXCS 3HAHWA M JOTOJHUTEIHHBIX
HMCTOYHUKOB

UCIIONIb30BAaTh MPH  BBIMOJTHEHUHM YYE€OHBIX 3aJaHUN  HAy4dHO-
MONYJISIPHYIO JIUTEPATYpy (PU3MUECKOro CONepKaHUsl, CIPAaBOYHBIC

MaTepuainsl, pecypchl ceth VHTepHeT; BnageTh npuUéMaMu



1.20

1.21

KOHCIIEKTUPOBAHMs TEKCTa, NpeoOpa3oBaHUs MHPOPMALIUU U3 OIHOM

3HAKOBOW CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHbIEC MICHbMEHHBIE U YCTHBIE COOOIICHUS HA OCHOBE
UH(POPMALIUU U3 HECKOJIBKUX MCTOYHHUKOB (PU3MUECKOTO COEpKaHMS,
yOIMYHO MPEJICTaBIISATh pe3yabTaThl MIPOEKTHOMN WIH
HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH, IIPXU 9TOM I'PaMOTHO HCITIOJIB30BATh
M3YYCHHBII TOHATUWHBIA amnmapaT u3ydaeMoro paszziena (pu3uku u
COMPOBOXKIATh BBICTYIUICHUE TIPE3CHTANNUEH ¢ y4€TOM OCOOEHHOCTEH

aAyaIUTOPUU CBEPCTHUKOB

IPU BBIIOJHEHUN Y4E€OHBIX MPOEKTOB M HCCIEIOBAaHUM (PU3MUECKHUX
IIPOLIECCOB PACHPENEIATh 00SI3aHHOCTU B IPYMIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 33/1a4aMU, CJIEAUTH 3a BBIIIOJIHEHUEM IJIaHa JeHCTBUN
U KOPPEKTUPOBATh €ro, aJcKBATHO OIEHUBATH COOCTBEHHBIN BKJIAJl B
JIeATEIbHOCTh TPYIIIBI, BBICTPAaUBaTh KOMMYHUKATUBHOE

B3alMO/ICICTBHE, IPOSABIISA FTOTOBHOCTD pa3peliaTh KOHQIUKTbI



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

K
on Kon

pa3aeli HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA
JIEMEHTA
a

®UBUKA U EE POJIb B IIOSHAHNU OKPYXKAIOIIIET'O MUPA
duszuka — Hayka O Tpupoje. SBICHUS MPUPOJIBI.
1.1 duznyeckue  SABJICHHUA: MEXaHWYSCKHE, TEIJIOBEIE,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

@dusnueckue BenMuuHbL. M3Mepenue  duznueckux
1.2 BenuunH.  @usnueckue  npubopel.  IlorpemrHocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECT@CTBCHHOH&Y“IHHIZ MCTOA ITIO3HAHUA: Ha6J'IIO)ICHI/IC,
13 IMOCTAaHOBKAa HAY4YHOI'0 BOIIPOCA, BBIABHIKCHUC T'HMIIOTC3,
1 OKCIICPUMCHT 110 IIPOBEPKE THUIIOTEC3, 00BsACHEHHE

Ha0JII0/1a€MOT0 SBJICHUS
1.4 Onucanune pU3NYECKUX SBICHUI ¢ MOMOLIBIO MOJIEen

[TpakTrueckue paboThI:

HiHPar###l3Mepenre pacCTOSTHUN.

#HiPart##l3mepenue o0bEMa KUIAKOCTHU U TBEPAOTO
1.5 Tena.

#H##Par###OnpeneneHue pa3sMepoB MaJlbIX Tell.

#iHParf##l3Mepenne  TeMmreparypsl IpU  [IOMOILU

KHUJIKOCTHOTO TEPMOMETpPA U JATYHKA TEMIIepaTypbl
INEPBOHAYAJIBHBIE CBEJAEHU A O CTPOEHUU BEILECTBA
#HH#HPar###CTpoeHNEe BelleCTBa: aTOMBbI M MOJIEKYJIBI, UX

2.1 pasmepel.  OmBITBI,  JOKa3bIBAIONIME  JIHCKPETHOE
2 CTPOEHHUE BEIIECTBA

#Hi#H#Par### |BrokeHne yactul Bemectsa. CBA3b CKOPOCTU

2.2 JIBIDKCHMSI YacTUIl C TeMmiepaTypoil. bpoyHoBckoe

JBIDKeHUe, T Qy3us



2.3

24

2.5

2.6

B3anmoneiicTBre 4acTHI BELIECTBA: IPUTSKEHUE U

OTTAJIKKMBAHHC

HH##Par##H ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHHUE
ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEINl.
B3aumocBs3p MeXAy CBOWCTBaMHU BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSHUSIX M MX aTOMHO-MOJIEKYJISPHBIM

CTPOCHUEM
OcobeHHoCTH arperaTHbIX COCTOSTHUH BOJBI

[TpakTuyeckue paboOTHI:

#H#Par###01enka quaMerpa aToMa METOJOM PsiioB (C
ucronb30BaHueM (pororpaduii).

HH#HPar###0npITel 10 HAOMIOJEHHIO  TEIJIOBOTO
pacuIpeHust ra3oB.

HHHPar###0NbpITEl 10 OOHApY)KEHUIO JEMCTBUSI CHII

MOJICKYJISIPHOT'O ITPUTAKCHUA

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

Mexanunueckoe JIBUKCHUE. PaBHOMepHOE 51
HEPaBHOMEPHOE JIBUKECHHE

Hi#HPar##H#CKOpOCTb. Cpennsis CKOpPOCTh pu
HEpaBHOMEPHOM JBMXKEHWU. Pacu€ér myTm W BpeMeHH
JIBUYKECHUS

SBnenue uHepuuM. 3akoH MHEpuUuHU. B3aumopeiicTBue
TeN Kak MPUYMHA W3MEHEHUS CKOPOCTH JBUKCHHS Tell.
Macca kak Mepa HHEpTHOCTH Teja

#i#HtPar### InotHocTe BemiecTBa. CBSA3b IUIOTHOCTU C
KOJIMYECTBOM MOJIEKYJ B €AMHUIE 00BEMA BEIeCTBA
Cuita Kak XapakTepHCTHKA B3aUMOICUCTBUS TEI

Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cuibl C
MTOMOIIIBIO JUHAMOMETPA

###Par###ABnenue TaroreHus u cuna Tsokectu. Cuia
TSKECTU Ha Jpyrux miaHerax. Bec tena. HeecomocTh
Cuna Tpenusi. TpeHHe CKOIbXKEHUS U TPEHHE MOKOS.

Tpenue B npupoje U TEXHUKE



3.9

3.10

3.11

3.12

#H#HPar###CrioxkeHue CuJj, HaANpaBJICHHBIX MO OJHOM

npsMoid. PaBHoielCTBYOIIIAS CHUIT

[TpakTyeckue paboTHI:

OnpeneneHue CKOPOCTHM  PABHOMEPHOIO  JBMIKEHUS
(wapuka B JKHMAKOCTH, MOJAEIH  3JIEKTPUYECKOIO
aBToMOOWIE M Tak pganee). OnpenencHue cpenHe
CKOPOCTH CKOJbXEHHs Opycka WIM IIapUka 10
HAKJIOHHOM  ImiuockocTh.  OmpeleseHue  IIOTHOCTH
TBEPJIOTO Tena. OnbITHI, JIE€MOHCTPHPYIOLIHE
3aBUCUMOCTh DPACTsDKEHUS (nedopmanuu) NpyKUHBI OT
OPUIOKEHHOM  cuiibl.  OIBITHI, JIEMOHCTPUPYIOLIHE
3aBHUCUMOCTb CHJIbI TPEHHS CKOJIbKEHHUS OT Beca Tejla U

XapaKTepa COIMpHUKaCarOmuXCAa HOBerHOCTeﬁ

dusnyecKue SABICHNS B IPUPOJE: IPUMEPDI JBUKCHHUS C
Pa3IMYHBIMU CKOPOCTSIMH B )KMBOW M HEKUBOW IIPUPO/IE,

JEUCTBUE CHUJIBI TPCHUSA B IPUPOAC U TCXHUKEC

TexHuueckue YCTpOﬁCTBaZ JUHAMOMCTP, HOAIIHUITHUKHU

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

HaBnenue TtBEpHoro tena. CrocoObl yMEHBUIEHUS U

YBCIUMUYCHUA TaBJICHUS

ﬂaBJ’IeHI/Ie raza. 3aBUCUMOCTb JaBJICHHA Tra3a OT O6’béMa,

TEMIIEpaTyphl

Hepez[aqa JaBJICHUA TBépI[BIMI/I TCJIaMH, XUAKOCTAMHU U

razami. 3akoH Ilackams. IITHeBMaTHUeCKHE MAIIIMHBI

3aBUCHUMOCTh  JABJICHUS OKUAKOCTH OT TIyOHHBI
IMuapocraTnueckuit mapagokc. CooOIIaronMecs: CoCy/Ibl.

FI/II[paBJ'II/I‘ICCKI/Ie MCXAaHU3MBI

Atmocdepa 3emnu u atmocheproe gaBieHue. [Tpuannb
CYIIECTBOBaHMS BO3AYIIHON 000104k 3emiau. OmnbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JTaBICHUS OT

BBICOTHI HaZl YPOBHEM MOPA

Wsmepenne armocdepHoro naeneHus. [lpubopsl mmns

HU3MEPEHHS aTMOC(EPHOTO JTaBIICHUS



4.7

4.8

4.9

4.10

411

JleficTBHE KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO.

BritankuBaromias (apxuMenoBa) cuiia. 3akoH Apxumena
[InaBanue Ten. Bo3ayxomnnaBanue

[TpakTrueckue paboTHI:

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOAC OT 00bEMa
MOTPYKEHHOW B JKMAKOCTh 4YacTh Tejna. OmnpeneneHue
BBITAJIKUBAIOLIEH  CWJIbL, JEHUCTBYIOLIEH Ha  TelO,
MOTPYKEHHOE B KUIAKOCTh. [IpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOLIEH CWJIbL, JICWCTBYIOLIEH Ha TEJIO B
JKUJIKOCTH, OT Macchl Tesa. OMbIThI, I€MOHCTPUPYIOIIUE
3aBUCUMOCTD BBITAJIKHUBAIOLIEH CHJIbI, IEUCTBYIOIIEH Ha
TEJO B )KUJIKOCTH, OT 00bEMa MOTPY>KEHHOM B KUAKOCTD
JacTH Tena u oT IUIOTHOCTH JKUIKOCTH.
KoHcTpynpoBanue apeomeTpa WIM KOHCTPYMPOBAHHUE

JIOJIKU U OTIpefiesieHUE €€ Irpy30M0 bEMHOCTH

®dusnueckue  SABIGHUS B TNPHPOJE:  BIHUSHHE
aTMoc(epHOTO JaBJICHUs Ha )KUBOM OpraHU3M, IUIaBaHHE
pBIO

TexHuyeckne yCTpOWCTBA: COOOIIAIOIINECS COCYIB,
YCTPOMCTBO  BOJIOTPOBOJA, THAPABINYECKUN TIpecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1
5.2

5.3

5.4

5.5

5.6
5.7

Mexanudeckas pabora
Mexanudeckas MOIIHOCTE

[IpocTeie  MexXaHU3MBL: pblyar, OJIOK, HaKJIOHHAas

II0CKOCTh. [IpaBuio paBHOBecHs pblyara
[IpumeHeHne mpaBuia paBHOBECHUS pblyara K OJI0Ky

«3omotoe  mpaBuso»  MexaHuku.  Koadpdunuent
II0JIE3HOTO IEUCTBUS MEXaHU3MOB. IIpocThie MeEXaHN3MBI

B OBITY U TEXHUKE
[ToTeHManbHas SHEPTrUM TeJa, MOJHATOrO HaJ 3eMIIER

Kunernueckas sneprus



ITomHas Mexanudeckas SHCPTUs. 3aKOH HM3MEHEHHS H

> COXpaHEeHMsI MEXaHUYECKON YHEPTHH
[TpakTrueckue paboThI:
Hi#HPar#Ht#Onpenenene paboOThl CHIIBI TPEHUS TIPH
£ g PaBHOMEPHOM JIBIJKEHHUU Tejla MO TOPH30HTaJIbHOU
' noBepxHoctu. MccnenoBaHue yciaoBMM — paBHOBeCHUs
peruara. HMsamepenue KIIJ[ HaKIOHHOW TIJIOCKOCTH.
N3ydeHne 3aKoHa COXpaHEHUsI MEXaHUUECKON S3HEPTUU
®dusnueckue SABICHHUS B NPUPOAC: pHIYArH B Teie
5.10
YenoBeKa
TexHuuecKkue YCTPOMCTBA: pbluar, MOABIKHBIN U
5.11 HETOJIBIKHBIA OJIOKH, HAKJIIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kon K
pazaen o IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
3J1eMeHTa
a
TETUJIOBBIE ABJIEHU A
OCHOBHBIE  TOJIOKEHHUSI  MOJIEKYJIIPHO-KHUHETHUYECKOM
61 TEOPHH CTPOEHUS BellecTBa. Macca U pa3Mepbl MOJIEKYII.
' OnbITEl, TONTBEPXKAAIONINE OCHOBHBIE  ITOJOXKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPUHU
6.2 Mopenu TBEPAOTO, )KUKOTO ¥ Ta3000pa3HOTO COCTOSHHIMA
' BemiectBa. Kpucrannuyeckue u amopdHblie Tena
° OOBbsicHeHHEe CBOMCTB ra3oB, XHJIKOCTEH U TBEPHABIX Tel
6.3 Ha OCHOBE TIOJIOKEHUH MOJIEKYJIIPHOKHHETHYECKON
TEOPHH
6.4 CMaunBaHUWe U KalTWJUISIPHBIC STBIICHUS
6.5 TemoBoe pacliupeHue u cxxaTue
66 Temneparypa. CBs3pb TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOI'O IBHUKCHUA YaCTHUIL



6.7

6.8

6.9

6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

Buytpennss sueprust. Cioco0bl U3MEHEHHS BHYTPEHHEH

OHEPIuM: TCIUIONEpEaadya U COBCPUICHUEC pa6OTBI

Buael teronepenaun: TENIONPOBOJAHOCTb, KOHBEKIIHS,

HU3JTy4CHUC

KommuectBo  TemoTel. YaenbHas — TEIUIOEMKOCTH

BCIICCTBA

TenmooOMeH u TemIoBOoe paBHOBECHE. YpaBHEHHE

TEILIOBOTO OalaHca

IInaBnexnue u OTBCPACBAHUC KPHUCTAINIMUYCCKHUX BCIICCTB.

VY nenbHas TeruioTa IUIaBJICHUS

[TapoobOpa3zoBanue u  KouaeHcauusa. Vcmapenwue.
Kunenue. VYpenbHas  Temmora mapooOpa3oBaHMS.
3aBHCHMOCTBH TEMIEpPATypbl KUIIEHUS OT aTMOC(EpPHOTrO

JIaBJICHUS
BitaxxHOCTB BO311yX2
OHeprus TOIIMBA. Y IebHasl TENJI0Ta CTOPAHUS

[Ipunnuner  paboTel  TeraoBbix  aurarenen  KITJI
TEIIOBOTO ABHMraress. TemnoBbele JABUTATEINd U 3allluTa
OKpY>KaroIleu cpeibl

3aKOH COXpaHEHUs U MPEBPAIICHHS SHEPTUU B TETIOBBIX

nporieccax

[IpakTuyeckue paboOTHI:

HHHPar###OneITel 0 OOHApY)KEHUIO JCWCTBUS  CHII
MOJIEKYJISIPHOTO MPHUTSKSHHUS.

HH#HHParf#H##0NbITBl 0 BBIPAIIMBAHUIO  KPUCTAJJIOB
MOBAPEHHOH COJIM WITK caxapa.

#HHPar##H#OnpITel 1m0 HAOJMIOAEGHUIO  TEIUIOBOTO
pacIIpeHust ra30B, KHUIKOCTEH M TBEPIBIX TEIN.
###Par###Onpenenenne naBiaeHUs BO3ayXxa B OaluioHE

HITpHIIA.



6.18

6.19

HH#HParf#H##ONBITEl, JEMOHCTPUPYIOLIME 3aBHUCHUMOCTh
JABJICHUS BO3JlyXa OT €ro o0béMa W HarpeBaHHs WIH
OXJIAXKIECHUS.

###Par###1 lpoBepka runoTe3bl JMHEUHON 3aBUCUMOCTH
JUTMHBI CTOJIOUKA )KUJIKOCTH B TEPMOMETPHUYECKOM TPpyOKe
OT TeMITepaTyphI.

###Par###Habmonenune W3MEHEHUS BHYTpPEHHEH
SHEPTUU TejNa B pe3yJbTaTe TeIUlonepeaadyd U pabdoTh
BHCIIHUX CHIL.

###Par###lIccnenopanue SBJICHHUS TEINIOOOMEHA TIPH
CMEIIMBAHUH XOJIOTHOU U TOpsYeH BOJIBI.
#H##Par###Onpenenenue KOJIMYEeCTBA TEIIOTHI,
MOJIYICHHOTO BOJIOW TPH TEIUIOOOMEHE C HarpeThiM
METaJUTHYECCKUM ITUITHHIPOM.

#H##Par##H#Onpenenenue YAEIbHON TEIIOEMKOCTHU
BCIIECCTBA.

#i##Par#H#lccnenoBanue npoiecca UCapeHusl.
#H#Par###OnpenencHue OTHOCHTEIILHOW — BJIAKHOCTH
BO3/yXa.

###Par###Onpenenenne yeapHON TEIJIOTHl TUIABJICHUS

Jbaa.

@u3nyecKue SBICHHA B IPUPOJAE: MOBEPXHOCTHOE
HaTSOKEHHE U KalWULSIpHbIE SBJICHUS B MPUPOJIE,
KpUCTaJJIbl B IpUpojie, usnydeHue ConHia, 3aMep3aHue
BO/I0EMOB, MOpCKHe Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,

HNHCA, CHCTa.

TexHnueckue  ycTpoWcTBa:  KaNWUIAPBL, HPUMEPHI
HCIIOJIb30BAaHUsl KPUCTAJUIOB, >KUJIKOCTHBIH TEPMOMETD,
JaT4YUK TEeMIlepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, TUTPOMETpBI, TCHUXPOMETpP, MapoBas TypOuHa,

ABUTATCIIb BHYTPCHHCTO CTOPAHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

QHCKTpI/ISaHI/IH TCII. I[Ba poada 3JICKTPUUICCKHUX 3apA10B



1.2

7.3

7.4

7.5

7.6

1.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH Kynona
(3aBUCUMOCTb CHJIBI B3aUMOJCHCTBUS 3apsKEHHBIX Tl

OT BCJIIMYMHEI 3apAa0B U PaCCTOAHUA MEKIY TeJ'IaMI/I)

DnexTpuueckoe noje. HanpskEHHOCTh AJIEKTPUUECKOTO
nosig. [IpuHIMI cyneprno3unuu >IEKTPUUYECKUX MOoJei

(Ha KaYECTBEHHOM YpPOBHE)

Hocutenu »saekTpuyeckux 3apsgoB. DJIEMEHTAPHbIN
anekTpudeckui 3apsaa. Ctpoenue atoma. [IpoBoaHukH u

AUDSJICKTPHUKHU
3aKoH COXPAHCHUA JICKTPHUICCKOI'0 3apdaaa

SHGKTpI/I‘leCKI/Iﬁ TOK. YcnoBus CYIICCTBOBAHUSA

QJICKTPHUUYCCKOI'O TOKaA. M cTOYHUKH TTIOCTOSIHHOI'O TOKa

JIeficTBUS IEKTPUUECKOT0 TOKA (TETIOBOE, XUMUYECKOE,

MaFHI/ITHoe). BHGKTpI/I‘{eCKI/Iﬁ TOK B X XMAKOCTAX M ra3ax

Onexktpuueckas uenb. Cuna Toka. OIJIEKTPUUYECKOE

HaIIPsAKCHUC

ConpoTuBieHne NIPOBOIHUKA. Y I€JIbHOE COIPOTUBIICHHUE

BEIIIECTBA
3axon OMa JJ1 yyacTKa Lenu

[locnenoBarennbHOE UM TNApaLIENIbBHOE  COEJAUHEHHUE
MPOBOJTHUKOB

PaGora W MOIIHOCTH AJIEKTPUYECKOTO TOKA. 3aKOH
Joxoyns — Jlenna

DneKTpuuecKue Ienu W TOTPeOUTENH AIEKTPUIECKON
sHepruu B ObITy. KopoTkoe 3ambIkaHue

ITocTosuable MarHuThl. B3anMmonelcTBHE MOCTOSHHBIX
MarauToB

MarautHoe moje. MarumTHoe moje 3eMId U €ro
3HAYCHUE JIJI )KU3HU Ha 3emIe

OmneiT Dpcerena. MarHuTHOE 1OJIE AJIEKTPUYECKOTO TOKA.

HpI/IMCHCHI/IC QJICKTPOMArHuTOB B TCXHHUKE



7.17

7.18

7.19

7.20

JlelicTBUE MarHMTHOrO MOJISI HA TPOBOJAHUK C TOKOM.
DJIEKTPOABUTATEb MOCTOSHHOTO TOKa. lcnonp3oBaHue
3JIEKTPOJIBUTATENIC B TEXHMYECKUX YCTPOWMCTBAX M HA

TpaHCIIOPTE

OnbiTel  @apanesd.  SIBieHWE  AIEKTPOMAarHUTHOM

naaykuuu. [Ipasuno Jlenna

DneKTporeHepaTop. Crnioco0sl MOJTyYEHUs
JNEKTPUYECKOM  SHEPruu.  DNEKTPOCTAaHIMM  Ha

BO300HOBJISIEMBIX HCTOYHHKAX SHECPIrun

[IpakTryeckue pabOTHI:

OnBITHI 110 HAOTIOACHHUIO SJICKTPHU3AMH TET WHAYKIIHCH
U IIPU COIIPUKOCHOBEHUU.

HccnenoBanue nelcTBUS DIIEKTPUYECKOTO TIOJIS  Ha
MIPOBOJIHUKH H JUIJICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYCCKON IIETH
MTOCTOSTHHOTO TOKA.

W3mepeHue u peryIupoBaHue CHITbI TOKA.

W3mepeHue u peryaupoBaHue HAPsHKCHUSI.
HccnenoBanue 3aBUCHMOCTH CHITBI TOKA, WAYILETO Yepe3
PE3UCTOp, OT COMPOTHBIICHUS PE3UCTOPA U HATIPSHKCHUS
Ha pe3ucTope.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTH
ANEKTPUYECKOTO COMPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TIOMIA/IA MTOTIEPEYHOTO CEUCHUS U MaTepraa.
[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUH — MPH
MOCIIEIOBAaTEIbHOM  COEIMHEHUU JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia sl CUIIBI TOKA MPH MapalljieIbHOM
COeMHEHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
ANIEKTPUUYECKOTO TOKA, WAYIIETO dYepe3 Pe3UCTOop.
OnpeneneHre  MOIIHOCTH — DJIEKTPHYECKOTO  TOKa,
BBIJIETISIEMOM Ha pe3ucTope. VMccnenoBanrue 3aBUCHMOCTH
CHJIBI TOKA, UAYIICTO YEPE3 JIaMIIOYKY, OT HAIIPSAKCHUSA Ha

neri. Omnpenenenue KIIJ[ marpeBarens. MccnemoBanue
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Kon
paznen

a

8

7.21

7.22

Kox anemenra

MarHMTHOTO B3aUMOJEHCTBHUS IOCTOSIHHBIX MAarHWUTOB.
W3y4eHre MarHUTHOIO MOJIS IOCTOSIHHBIX MarHUTOB IIPU
ux oOveauHeHMM U pasgeneHun. HccnenoBanue
JEUCTBHUS JJIEKTPUYECKOr0 TOKA HA MarHUTHYIO CTPEJIKY.
OneITbl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI
B3aMMOJECHCTBUS KaTyIIKU C TOKOM M MarHUTa OT CHJIBI
TOKAa W HalpaBJICHHWA TOKa B Karymke. M3ydenue

I[GI\/JICTBI/ISI MAaroiuMTHOIrO I0Jid Ha HOPOBOJHHUK C TOKOM.

KounctpynpoBanue u H3y4yeHue paboThI
3JIEKTPOJIBUTATEIISL. N3mepenne KII
3JEKTPOJIBUTATEIbHON  YCTAHOBKH. OneiTel 1O

HUCCICIOBAaHUIO SABJICHHUA 3JICKTp0M8.FHHTHOfI WHIAYKIOHU:
HUCCICIOBAHUC W3MCHCHHI 3HAUYCHUS U HaITpaBJICHUA

HHAYKIUMOHHOI'O TOKa

dusnueckue SBJICHUS B MPHUPOJE: DICKTPUUYECKUE
SBICHUST B  aTtMocdepe, DIIEKTPUUECTBO  KUBBIX
OpPraHM3MOB, MarHUTHOE MoJje 3emiu, Aperd MOoICoB,
POJIb MArHUTHOTO TOJIS AJISl )KU3HH Ha 3emiie, MOJspHOe

CHUAHUC

TexHuyeckue yCTpOWCTBA: DIEKTPOCKOI, aMIEpMeTp,
BOJIBTMETp, PEOCTAT, CYETUUK DICKTPHUECKON SHEPTHH,
AJIEKTPOOCBETUTEIbHBIC ~ TPUOOPBI,  HArpeBaTeIIbHBIC
ANEKTPONIPUOOPHI (mpumepsI), ANEKTPUYECKUE
MpeIOXPaHUTENH, JIIEKTPOMATHUT, DSJIEKTPOJBUTATEIH

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKA

HpOBCpHCMLIe QJICMCHTHBI COACPIKAHUA

MEXAHUWUYECKUE SBJIEHUA



8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8
8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

Mexanuyeckoe aBWXKEHHE. MarepuanbHas TOYKA.

CucremMa otcuéra
OTHOCHUTEIHLHOCTH, MEXAaHUUECKOTO ABMKEHUS
PaBHOMEpHOE IPSAMOJIMHEHOE JBUKEHUE

#H##Par##HHepaBHoMepHOE TTPSMOJMHEIHOE JABUYKEHHUE.
Cpenusis ©  MrHOBEHHass CKOpPOCTb Teja Ipu

HCpaBHOMCPHOM ABHKCHUU

Yckopenue. PaBHOyCKOpEeHHOE MPAMOJIMHEITHOE

NBIDKEHUE
#H##Par###CBoOoqHOE magenne. OnpITe! [ anmnes

###Par###PaBHOMEpHOE NIBH)KEHHE 110 OKPYKHOCTH.
[lepriog u uactora oOpamieHus. JIuHelHas U yrioBas

ckopoctu. LleHTpocTpeMuTenbHOE yCKOpEeHne
IlepBoiii 3akoH HetoTOHA

Bropoii 3akon HetoToHa

Tperuii 3akon HeroTroHa

H#HParfH##1 [puHIMI cyneprno3uuy CUi
Cuiia ynpyroctu. 3akoH ['yka

H#HPar#H##Cuita TpeHUs: CUJIa TPEHUS CKOJIbKEHUSI, CUJIa

TPCHUS ITOKOS, APYTHUEC BUIABI TPCHUA

#H##Parf##Cila  TSDKECTH M 3aKOH  BCEMHMPHOTO

TATOTEHUS. Y CKOPEHHE CBOOOIHOTO MaCHHS

Hewxkenue  turaner  Bokpyr  Comnma.  IlepBas

KOCMHUYCCKast CKOPOCTh. HepecomocTts u NEeperpy3Ku

PaBHOBecue marepuanbHO TOUKH. AOCOTIOTHO TBEPAOE

TCIO

#i##Parf##PaBHOBecHe TBEPAOro Tena ¢ 3aKpPEIUIEHHON

OChI0 BpanieHus. MoMmeHT cuibl. LIeHTp Tskectn
Nmnynbce Tena. M3menenne nmmyinbca. IMmynbe cuiibt
3aKOH COXpaHEHUs UMITYJIbCa

#iHPar##fPeakTHBHOE IBHKEHHUE

Mexanunueckas paboTa U MOIIIHOCTb



8.22

8.23

8.24

8.25

8.26

8.27

8.28

8.29

Pabora cun TsKecTH, ymnpyroctH, TpeHus. CBs3b

SHEPruu U paboThl

HOTCHHI/IaJ'IBHaH OHEpIUiA TCIa, IIOJHATOI'O Haj

MMOBEPXHOCTHIO 3eMIIn
[TorenumanpHast YHEPTUs CKATOU MPYKUHBI

###ParfH##Kunernueckass  sHeprus.  Teopema o

KHHETUYECKOU SHEPTUu
H#H##Par###3akoH COXpaHEHHSI MEXaHUYECKON SHEPIUU

[IpakTuueckue padbOTHI:

Omnpenenenue cpegHe CKOPOCTH CKOJBXEHUs Opycka
WIM JIBUJKEHUS IIapuKa IO HAKIOHHOW IJIOCKOCTH.
OmnpeneneHue ycKOpeHuUsl Teja MPU PAaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH IpU
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHONW CKOPOCTH.
[IpoBepka ruUIOTE3bI: €CIM MPH PABHOYCKOPEHHOM
JBUKEHUH 0€3 HauaJIbHOW CKOPOCTHU ITyTH OTHOCSITCS KaKk
psa HEY€THBIX  4uCell, TO  COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHU OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKECHUS
OT CWIbl HOpMaJbHOro JaBieHus. OmnpeneneHue
KodpduureHTa TpeHus CcKoiabxeHus. OmnpeneneHue
KECTKOCTU TMpyXkuHbL. OrmnpeneneHre padOThl CHIIBI
TPEHUS TIpU PABHOMEPHOM JIBXKCHMHM Tella IO
TOPU30HTANILHOM MOBEpXHOCTH. OrnpeneneHue padoTh
CHJIBI YIIPYTOCTH IPU OABEME I'Py3a C UCIIOJIb30BAHUEM

HETIOJIBMYKHOTO U TIOJIBIDKHOTO OJIOKOB

@u3nYeCKUe SBJICHUS B MPUPOJE: MPUIUBBI U OTIUBBHI,
nBkeHue TuiaHeT COJHEYHOM CHUCTEMBbI, PEaKTUBHOE
JIB)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckne  yCTpOMCTBA:  CHOUIOMETP, JIaTUYUKHU

TIOJIOKCHHUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1

KonebarenbHoe neuxenne. OCHOBHbIE XapaKTEPUCTUKH

KOoJIeOaHUIA: nepuon, 4acroTa, aMIuiuTyza
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9.2

9.3

9.4

9.5
9.6

9.7

9.8

9.9

Maremarnueckuit u IIPYKUHHBIN MasITHUKU.

[IpeBparenue sHepruu npu KosiaedaTeabHOM ABHKEHUN

3aryxaromue KkoJjiebaHus. BeIHYXJICHHBIC KOJIeOaHUS.

Pe3onanc

Mexanunyeckue BoJgHBI. CBONCTBA MEXaHUYECKUX BOJIH.
[IpononbsHble W monepeyHble BONHBL. J[JIMHA BOJIHBI U
CKOPOCTb €€ pacnpocTpaHeHus. MexaHn4ecKrue BOJIHbBI B
TBEPIOM TeJl€, CEHCMUYECKHUE BOJHBI

3ByK. [ poMKOCTB 1 BbICOTa 3ByKa. OTpa)keHHE 3ByKa
NudpasByk u ynpTpa3Byk

[IpakTuueckue padbOTHI:

OnpeneneHre 4YacTOTHl W TMepuojaa  KoleOaHMi
MaTeMaTU4eCKOro MasiTHUKA.

OnpeneneHre 4YacTOTHl W TMepuojaa  KoleOaHMi
MPY>KUHHOTO MasITHUKA

HccnenoBanne 3aBUCUMOCTH  Tepuoja  KoyieOaHHi
MOABEIICHHOTO K HUTU Tpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCUMOCTH  Tepuoja  KoyieOaHHi
MPY>KUHHOTO MasTHHKAa OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTH nepuoja KojeOaHui rpysa,
MOABEIICHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH
npyxuHbl. 3Mepenne yckopeHusi CBOOOIHOTO MaIeHus
®uznyueckue SBICHUS B NPUPOAE: BOCHPHUSATUE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHUE, CEWCMHYECKHUE BOJIHBI,
LlyHaMH, 3X0

TexHuueckue yCTpOMCTBA: HXOJOT, HCIOIb30BAHUE

yIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

10.2

10.3

10.4

QHCKTpOMaFHI/ITHOC II0JIC. BHCKTpOMaFHI/ITHLIC BOJIHBI.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
[Ikana >1eKTPOMarHUTHBIX BOJH

DnekTpoMarHuTHas mpupoaa cBera. CKOpOCTh CBeTa.

BonHoBrIe cBOMCTBa cBETa

[IpakTuyeckue pabOTHI:
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HN3ydyeHue CBOMCTB  JJIEKTPOMArHUTHBIX BOJH C

MTOMOIIIbI0 MOOMJIBHOTO TeiedoHa

dusndyeckue SBICHHS B IMpupoac: OHOJIOrMYECKOe

10.5 JEHCTBHE BUJIUMOTO, yIBTPapUOIETOBOTO u
PEHTI€HOBCKOT'O U3ITy4eHUN
10.6 TexHuueckue yCTpOICTBA: UCIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE SABJIEHU A
111 JlyueBast monenb cBera. MicTouHMKHM cBETa
11.2 [IpsiMonuHEHOE pacIpOCTpaHEHHUE CBETA
113 Otpaxxenue cpeta. [lnockoe 3epkaio. 3aKOH OTpaKEHUs
' cBeTa
114 [Ipenomnenne cBera. 3akOH TMPEJIOMJICHHS CBETA.
' [TomHOE BHYTpEHHEE OTpa)keHUE CBETa
115 JIunza. Xop myuel B IMH3E
116 Ontuueckast cucrema ¢oroanmnapara, MHKPOCKONA U
' TeJecKoIa
117 I'maz kak onTuueckas cucrema. bimzopykocTs U
' TaTbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B cnektp. OnbiTel HpioTOHA.
' CrnoxeHune CrieKTpalibHBIX 11BETOB. Jlucnepcus cBera
[IpakTuyeckue paboOTHI:
##HPar#H##lccnenoBaHne 3aBUCUMOCTH yTila OTPaKEHUSI
CBETOBOTO JIy4a OT yIJIa MaJIeHusl.
H#ParfH##l3yuenre  XapakTepUCTUK  H300pa)KeHUs
IpeaMeTa B IIIOCKOM 3epKalle.
119 #i#HPar#H##lccnenoBanue 3aBUCHUMOCTH yria

MPEJIOMJICHUsI CBETOBOrO Jiyda OT Yrjla MaJeHHus Ha
TPAHHUIIE «BO3IYX — CTEKIION.

#H#HPar##lonyuenne n300pakeHU € TIOMOIIBIO
coOuparoIe TUH3HI.

#HH#HPar###Onpenenene  (OKyCHOr0 pacCcTOSIHUS U

OTNITUYECKOM CHIIBI COOMpPAIOIIEH JTMH3HI.
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#H#HPar#H##ONBITEL IO Pa3IOKEHUIO Oeloro cBeTa B
CIIEKTD.
H#H#Parf#H##ONBITHl 0 BOCIPUATUIO IIBETA IPEIMETOB

P UX HAOJIOJCHUH Yepe3 LIBETOBbIE (PUIBTPHI

dusndyeckue SBJICHUS B mpupoAc: 3aTMCHUA Comana u

11.10 JIyHbl, IBETA TEJ, ONTHUYECKHE SBJICHHUS B arMmocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)
1111 Texuuueckue yCTpOIiCTBA: OUKH, MIEPUCKOTI,
' (doToanmapar, ONTHIECKUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
191 OmnbiTel Pesepdopna u miaHeTapHas MOJENb aTOMA.
' Monaens atoma bopa
s Hcnyckanne u mornioiieHue cBera aroMoMm. KBaHTHI.
' JIuHenyaTsie CIIEKTPhI
12.3 PanuoakTuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHHs
s Crtpoenue aromHoro siapa. HykinoHHas Mojenb
' aTOMHOTO sapa. M30Tonsl
125 PanuoakTtuBHble npeBpamieHus. [lepuon mnosypacnaga
' aTOMHBIX sI7IEp
126 SAnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsAI0BOTO U
' MaccOBOI'0 YHCEI
12.7 DHeprus CBA3M aTOMHBIX sifep. CBsi3b Macchl U SHEPTUH
128 Peakuuu cuntesa u aenenus saep. MIcTouHuku sHepruu
' CosHma u 3BE31
12.9 Snepnas osHepreruka. JleWicTBHE  pagMOAKTHBHBIX
' W3IIy4eHUI Ha )KUBBIE OPraHU3MBI
[IpakTudeckue pabOTHI:
HaGmronenne CrulomHbIX W JIMHEWYATBIX  CIIEKTPOB
1910 W3IIy4EeHHUS.
HccnenoBanue TpeKOB: H3MEPEHNE YHEPTUN YACTUIIHI TIO
TOPMO3HOMY IyTH (110 (hoTOorpadusiM).
N3mepenue pagnoakTuBHOTO poHA
1211 ®usnueckue SBICHUS B IMPHUPOJAE: €CTECTBEHHBIN

paznOaKTUBHBIN ¢oH, KOCMHUYECKHE TIy4H,



PAaOUOAKTUBHOE H3JIy4YeHUE IPUPOJHBIX MHHEPAJIOB,
JNEHCTBUE PAagUOAKTHBHBIX M3JIYy4YCHMM HAa OPraHU3M

YCJI0BCKa

1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,I[yaJ'IBHHﬁ JO3UMETP, KaMeEpa Bunscona



IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
nposepsieMor
0 TpeOoBaHUsS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[Tonumanne ponu  QU3MKKM B HAYYHOM  KapTUHE  MHUDA;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEICTABIECHUH O 3aKOHOMEPHOM CBsA3U
Y MI03HABAEMOCTH SBJICHUM MPUPOIbL, O POJIM IKCIIEPUMEHTA B (PU3UKE,
0 crucTeMooOpa3ymomeil poinu GU3NKU B Pa3BUTUH €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUM, 00 3BOIIOLMY (U3NYECKUX 3HAHUM U UX pOJIn
B 1CJIOCTHOM €CTECTBEHHOHAY4YHOM KapTHHE MHpa, O BKJIale
POCCHIMCKMX H 3apyOC)KHBIX YUEHBIX-(H3MKOB B pPa3BUTHE HAYKH,
00BSICHEHHE MPOLIECCOB OKPYKAIOLIET0 MHpa, Pa3BUTHE TEXHUKH U

TEXHOJIOTUH

3HaHMsI 0 BUJIaX MaTepuu (BEIIECTBO U I10JI€), O IBUKEHUU KakK criocode
CYLIECTBOBaHMsS MaTepud, 00 aTOMHO-MOJICKYJSIPHOM Teopuu
CTPOCHHUSI BEUIECTBA, O (PU3MYECKOW CYIIHOCTH SIBICHUU IMPHPOJIBI
(MEXaHMYECKHUX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX W KBAHTOBBIX);
YMEHME pa3anyaTh SIBJICHUS 110 ONIUCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBICHUE;
YMEHHUE paclo3HaBaTh MPOSBIEHUE U3YUYEHHBIX (DU3MUYECKHUX SIBICHUM
B OKpYXaloIleM MHpe, BBIIENSSI HMX CYIIECTBEHHBbIE CBOMCTBA

(mpu3HaKH)

Bnagenue ocHOBaMH MOHSATHIHOTO ammapara ¥ CHMBOJHYECKOTO
S3bIKA (1)I/I3I/IKI/I M HUCIIOJIB30BAHUC HMX IOJId PCHICHUS y‘-IC6HI>IX 3aj1a4;
YMEHHE XapaKTepH30BaTh CBOICTBa Tel, (U3NYECKHE SIBICHUS U
MPOIIECCHI, UCTIOJIB3YsI PYyHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI
YMeHnue onuceIBaTh HU3YUYCHHBIC CBOMCTBA TE€I U (1)I/ISI/ILIGCKI/IG SIBJICHUA,
UCTIONB3YS (PUBNUYECKUE BETUUUHBI

BnageHnue ocHOBaMH METOJOB HAydyHOTO TIO3HaHHS C Y4ETOM
cOOJIOIEHHsT TPaBWJI OE30MacHOTO TpyAa: HAOMIOACHUE (PU3UIECKUX

SIBJICHUM:



YMEHHE CaMOCTOSITENIbHO COOMPATh IKCIEPHUMEHTAIBHYIO YCTaHOBKY
U3 JJaHHOTO Habopa 00OpyAOBaHMS MO MHCTPYKLHH, ONHUCHIBATh XOJ
OTIBITA U 3AMMCHIBATD €T0 PE3YIbTATHI, ((OPMYIHPOBATH BHIBOIKI;
IPOBE/ICHUE NMPSAMBIX U KOCBEHHBIX U3MEPEHUIN (PU3NYECKUX BEIINYMH:
YMEHUE IUJJAaHUPOBATh HM3MEPEHHs, CaMOCTOSTENbHO COOHMpaTh
DKCHEPUMEHTAJIbHYIO YCTAHOBKY IO MHCTPYKUUH, BBIYUCIATH
3HAYEHUE BEJIIMYMHBI U AHAJIW3UPOBATh IOJYYEHHBIE PE3YIbTaThl C
Y4€TOM 3aJaHHOM MOIPEUIHOCTH PE3YNIbTaTOB U3MEPECHMUI;
IIPOBEJICHUE  HECIOXHBIX  OKCIIEPUMEHTAJIBHBIX  MCCIEAO0BaHUI;
CaMOCTOSITENIbHO ~ COOMpPaTh AKCIEPUMEHTAIBbHYIO YCTAaHOBKY U
IIPOBOAMTD UCCIIEA0BAHUE 110 UHCTPYKLUHU, IPEJICTABISATH OJy4YECHHBIE
3aBUCUMOCTH (PU3MUYECKUX BEJIWYMH B BHUJAE TaOIUL U I'padHUKOB,
YUUTBHIBaTh IOTPEIIHOCTH, J€laTh BbIBOJABI 10  pe3ylbTaraM

HCCIICOOBaHUA

[ToHnMaHue  XapakTepHBIX  CBOWCTB  (U3MYECKUX  MOJENeH
(MaTepuanbHasi TOYKa, aOCOJIOTHO TBEPIOE TEJO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH W TBEPIBIX Tell, IUIAHETapHas MOJEIbh aToma,
HYKJIOHHAasi MOJeJIb aTOMHOTO fJipa) U YMEHHME NPUMEHSTh UX s

00BACHEHHS (1)I/IBI/I‘ICCKI/IX IIpouecccoB

YMmeHue oOBSACHATH (pU3MUecKHe MPOLEcChl U CBOWCTBA Tel, B TOM
Yyhclle U B KOHTEKCTE CHUTyalUd MNPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUYMHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOM Ha U3y4yEHHBIE CBOICTBA (PU3NUECKUX

HBJ'IeHHfI, (1)H3I/I‘IGCKI/IC 3aKOHBI, 3aKOHOMECPHOCTHU U MOACIIN

YMmenue pemaTh pacu€THble 3aaauu (Ha 6a3e 2 — 3 ypaBHEHHM),
UCIIONB3YSl 3aKOHBI U (OPMyINbI, CBSI3bIBAtONIUE (DU3HUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCHIBATh KPAaTKOE YCIOBHE 3ajauH,
BBISIBJISITH HEAOCTAIOUINE JaHHbIE, BHIOMpATh 3aKOHBI U (OPMYIIBI,
HEOoOXOUMBIC IS €€ PEIICHHUS, UCIIOJIb30BaTh CIIPABOYHBIC JaHHbIC,
MPOBOANTh PACUETHl M OIEHUBATh PEATUCTUYHOCTH TOTYyYEHHOTO
3HaYeHUS (PU3MUSCKON BEIIMUWHBI, YMEHUE ONPEICIIATh pa3MEepPHOCTh
(bu3MYECKON BETMYHHBI, TIOTYYCHHON MPU PEIICHUH 3a1a9U

YMeHue xapakTepu3oBaTh MPUHIUIBI JCUCTBUS TEXHUYECKUX
YCTPOWCTB, B TOM 4HCIIE OBITOBBIX MPUOOPOB, M TPOMBINIICHHBIX

TCXHOJIOTHUYCCKUX IMPOLECCOB IO UX OIMMCAHUIO, UCIIOJIb3YSA 3HAHUA O
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CBOWCTBaX (PU3MUECKUX SBICHUH U HEOOXOoauMble (U3NYECKUE

3aKOHOMEPHOCTH

YMeHue UCHONIb30BaTh 3HAHUA O (PU3UYECKUX SIBICHUAX B
MOBCEIHEBHOM KM3HM JUIsi oOecredeHuss O€30MacHOCTH  IpU
oOpailieHnu ¢ ObITOBBIMU MPUOOPAMU U TEXHUUECKHUMH YCTPOUCTBAMU,
COXpaHEHHsI 370pPOBbS U COONIONEHUS HOPM SKOJOTMYECKOTO
MOBEJICHUA B OKpYXalollel cpene; MOHMMaHHE HEOOXOIUMOCTU
NPUMEHEHHS JOCTHKEHUH (PU3UKH M TEXHOJIOTUH JUIsl palliOHAIEHOTO

MpUpOAO0ITIOJIb30BAHUA

OnbIT moMcKa, NpeodOpa3oBaHMs M NPEACTaBICHUA HH(OpMaUK
(U3NYECKOTO COAEpIKAaHUS C HCIOJIB30BAHWEM HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOI'M; YMEHHME OLIEHHBATh JOCTOBEPHOCTb
MOJIydeHHOW WH(GOpPMAIMM HAa OCHOBE MMEIOIIUXCS 3HAaHUU U
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB;  YMEHHE  HCIOJb30BATH  IPH
BBIITOJIHEHUH YYEOHBIX 3alaHUil HAayYHO-TIOMYISIPHYIO JHTEPATYpy
(GU3M4ecKOro coJep:KaHus, CHPaBOUYHbIE MaTepUabl, PECYpPChl CETH
WutepHer; BuageHne 0a30BBIMH  HaBBIKAMH  NPEOOpPA30BAHHA
uHpOpMaLMM M3 OAHOM 3HAKOBOM CHUCTEMbI B JpPYryl0; YMEHHE
CO03/1aBaTh COOCTBEHHBIC ITMCbMEHHBIE U YCTHBIE COOOIICHHUS HA OCHOBE

I/IH(i)OpMaLII/II/I N3 HCCKOJIBKUX NCTOYHHKOB



INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COePKAHUS
1 MEXAHUWYECKMUE ABJIEHU A
11 Mexanuueckoe JaBmWKeHHe. MatepuanbHas —Touka. Cucrema — oTcyéra.
' OTHOCHTEIBHOCTD TBUKCHUS
PaBHOMepHOE U HepaBHOMepHOE jBUxeHHEe. CpenHsis ckopocts. Dopmyna s
1.2 BBIUMCJICHHSI CPETHEH CKOPOCTH: V = S/t
PaBHOMEpHOE MPAMOIHMHEHHOE IABH)KEHHE. 3aBUCHMOCTh KOOPIMHATHI TEJia OT
BPEMEHHU B CJIy4ae PAaBHOMEPHOTO PSIMOJIMHEHHOTO JIBUKCHUS:
13 x(t)=x,+vt
['paduiki 3aBUCUMOCTH OT BPEMEHHU I MPOCKIUH CKOPOCTH, IMPOSKIIUU
NepeMEeILeHHsI, IyTH, KOOPJAWHATHl TIPU PABHOMEPHOM MPSIMOJIMHEHHOM
JIBH)KCHUH
3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMEHH B Clydae PaBHOYCKOPCHHOI'O
NPSIMOJIMHEHHOTO JIBUKCHUS:
;
S =vg # i+ ay = ;
2
dopmyIbl IS TPOEKIIUU TEPEMEICHUs, MPOCKIIMA CKOPOCTH M IMPOEKIIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM TPSMOTHHEHHOM JBHIKECHHH:
14 5. (D =vy, -r—a_\.-i.
2
U.‘f(’f) =Upy +0, -1,
a,(f) =canst,
L):I: - U-_I: =2a.s,
I'paduiku 3aBUCUMOCTH OT BPEMEHH JUIS TPOEKIMH YCKOPCHHS, MPOEKIIUU
CKOPOCTH, TIPOCKIIMH TMEPEeMEIICHUs,, KOOPJIUHATHI TPH PaBHOYCKOPECHHOM
NPSIMOJIMHEHHOM JIBHYKEHUN
15 CBoboanoe magenue. GopMyIibl, OMKMCHIBAIOIINE CBOOOAHOE MajeHUE Teja Io

BCPTUKAIN (I[BI/I)KCHI/IC TCJIa BHU3 U BBCPX OTHOCUTCIIBHO TOBEPXHOCTU 3CMJ'II/I).



1.6

1.7

1.8
1.9

11

11

11

I'paduku 3aBUCUMOCTH OT BpPEMEHM ISl HPOCKIMHU YCKOPEHHS, NPOEKLUU
CKOPOCTH M KOOPJIMHATHI IPU CBOOOTHOM MaJICHUH Teja [0 BEPTUKAIU
CKOpOCTh PAaBHOMEPHOI'O [BMKEHHUs Tena IO OKpyxkHocTH. HampaBineHue
CKOPOCTH.

Qdopmyna A BBIYMCICHUS CKOPOCTH 4Yepe3 Paauyc OKPYKHOCTH W TEPUOJ

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBieHue LEHTPOCTPEMHUTEIHLHOTO

yckopeHusi. @opmyiia 1l BBIYUCICHUS YCKOPEHUS:

2
_w
“=R

CDOpMy.TIa, CBA3bIBAIOIIasd NMEprUoa U 4aCTOTY O6paH_[eHI/IHI

Macca. IIn1oTHOCTH BellecTBa. dDOpMlea JJIA BBIYUCICHUA ITIJIOTHOCTH .

_om
V

Cuita — BektopHas puzuveckas BennuuHa. CIokeHne Cuil
SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3axkoH HeroToHa:
F=m-a
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbIL, JEHCTBYIOIIEN Ha
TEJI0

B3aumoneiictue tein. Tperunii 3akoH HeroToHa:

Fy y=—Fi

TpeHI/Ie IMOKOs U TPCHUC CKOJILKCHUS. (I)opMlea AJI1 BBIYHUCJIICHUSA MOAYJIA CHUJIbL

TPCHUS CKOJIbXKCHUA:
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Frpzp-;"l.r

Hedbopmaruss tena. Yupyrue u Heynpyrue aedopmaruu. 3aKOH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

BCGMI/IpHOe TSATOTCHUC. 3aKOH BCGMI/IpHOFO TATOTCHUA .
My - M4
F=g L1 _2%
R
Cuia TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHusI.
®opmyna 175 BBIYUCIEHUS CUJIbI TSHKECTU BOJIM3H noBepxHocTH 3emin: F = mg.
JIBmxenue ranet Bokpyr Counia. [lepBas KocMU4ecKasi CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIHUMHA.
D=mi
Hmnynsc cuctemsl Ten. M3menenune ummynbca. IMnynbe cuibl
3akoH COXpPAaHCHUSA UMITYJIbCa JJIA 3aMKHyTOI\/'I CHUCTEMBI TCII.
D=0+, U, =const
PeakTuBHOE JBIKEHUE

Mexanunueckas padota. @opmyia 171l BBIYUCIEHUS paOOThI CHIIBL:

A=F5cosc

MexaHn4deckas MOIIHOCTb:

N=2
I

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJISA BBIYHUCIICHU A

KMHETUYECKON YHEPIUH:
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1.2

1.2

1.2

1.2

Teopema o kuHeTHuecKkou s3Heprun. Gopmyia 1 BBIYUCICHUS OTCHIMAIBHON

OHCPIruM T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,= mgh

MexaHnueckas SQHeprus:

E=E,+E,

3akoH COXpaHCHUA MEXaHHYeCKOM OHCPI'UH. CDOpMy.]'Ia JJIs1 3aKOHA COXpaHCHUA

MEXAHUYECKOM HEPruu B OTCYTCTBUE cuil TpeHus: E = const.

HpeBpameHHe MEXaHUYEeCKOH OHCPI'vH IIPpU HAJIUYUU CUJIbI TPCHUA.

[TpocThie MeXaHU3MBI. «30JI0TOE PABHII0» MEXAHUKH.
Peruar. Moment cwist; M - Fl.

VYcnoBue paBHOBECHS phlyara:
M, +M; +..=0
[ToaBuxHBIN 1 HeTOABKHBIN O0510Kku. KITJI mpocThIx MEXaHU3MOB,

n= Anonesaas
A&upaqe:ﬂzﬂaa

[laBiienue TBEpIOTO TENA.
dopmyiia 11 BBIYACICHUS JABJICHUS TBEPIOIO TeJa:

_F
P=5-

JlaBnenue raza. ATMOcepHOE 1aBJICHHE.

FI/I,I[pOCTaTI/ILIeCKOC HAABJICHUC BHYTPU KUJIKOCTH.

@dopmyina 1S BBIYMCIICHMS TABJICHUS BHYTPU KUIKOCTH:

p=pgh+p_,

3akoH Ilackans. ['mppaBnuyecknii mpecc

3akoH Apxumena. QPopmyna IS ONPEACICHUS BbITAJKUBAIOIIEH

HeﬁCTByIOIHCﬁ Ha TCJIO, HOpr)KéHHOC B XXUJIKOCTb MJIM ra3:

CHIIBI,



1.2

1.2

1.2

1.2

1.2

1.2

F_i_rm_ = ng

Vcnosue nnaBanus tena. [InaBanue CYIOB 1 BO3AYXOILIAaBaAHUEC

Mexannueckue KoiieOaHus. AMIUIATYNA, MEPUOJl M YacTOTa KOJeOaHWH.

®opmyina, CBSI3bIBAIOIIAs YACTOTY U MEPHUO KOJICOAHUIA:

Marematuueckuii M INPYKMHHBIM MasTHUKH. [IpeBpaiieHue dSHepruu Inpu

KO0JIcOATEIHbHOM JIBHIKCHUN
3aryxaromue Koiebanus. BeinyxaeHHbIe KoeOanus. Pezonanc

MexaHn4eCKHUE BOJIHEL. HpOIIOJH)HI)Ie " IOICPCUHBIC BOJIHBI. ,Z[JII/IHa BOJIHBI U

CKOPOCTB paClpOCTpaHCHUS BOJIHDI:

h=v-T

3ByK. ' poMKOCTh U BhICOTA 3BYKa. OTpakeHHEe 3BYKOBOW BOJIHBI HA TPAHMIIE ABYX
cpen. Hdpa3Byk U yIbTpa3ByK

Ilpaxmuueckue pabomul

N3Mmepenne cpenHen IIOTHOCTU BEIIECTBA; apXUMEIOBOM CHIIbI; JKECTKOCTH
OpYXUHBL;, KOd(pUIMEeHTa TPeHHs! CKONbKEHUsS; paObOThl CHIIbI TPEHUS, CHUJIBI
YOPYTOCTH; CPEIHEN CKOPOCTH IBMIXKEHHs OpycKa MO HAKJIOHHOM IJIOCKOCTH;
yCKOpeHUs OpycKa Mpu ABMKEHUHU 110 HAKJIOHHOM TNIOCKOCTH;, YaCTOTHI U TepUoAa
KOJIeOaHUN MaTeMaTH4YeCKOTO MasTHUKA, YacTOThl M TIepuoia KoJjiebaHui
NPYKHHHOTO MasiTHUKA; MOMEHTA CHJIBI, IEHCTBYIOIIETO Ha phlyar; padoThl CUJIBI
YOPYTOCTH MPHU MOIBEME TPYy3a C IMOMOIIBIO0 HETIOABUKHOTO 0JI0Ka; PaOOTHI CHJIBI
VIPYTOCTH NMPHU MOIBbEME TPy3a C MOMOIIBIO MOABMKHOTO OJIOKA.

WccnenoBanue 3aBUCUMOCTH apXUMETOBON CHIIBI OT 00bEMa MOTPYKEHHON YaCTH
TeJa U OT IUIOTHOCTH YXUIKOCTH; HE3aBUCUMOCTH BBITAJKHUBAIOLIEH CHIIBI OT
MaccChl Teja; CUJIbl TPEHUS CKOJBKEHUSI OT CHUJIbl HOPMAJIBHOTO JaBJICHUS U OT
poJia MOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HUKAIOIIEH B MPYXKUHE, OT CTEIECHU
nedopmaruu MpyXUHBI, YCKOPEHHS Opycka OT yIJia HaKJIOHA HampaBJISIOIICH;
nepuoAa (4acToThl) KOJNeOAHUH HUTSIHOTO MasTHHKA OT JJIUHBI HUTH; TEpUOjIa
KOJIeOaHW MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U >KECTKOCTH TPY>KUHBI;
UCCJIEIOBAHNE HE3aBHUCUMOCTH IEpHoJa KONeOaHW HUTSHOTO MasTHUKA OT

Macchl rpy3a. [IpoBepka yciaoBusi paBHOBECHS phluara
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2.1

2.2

2.3
2.4
2.5

2.6

2.7

2.8

2.9

2.1

Qusuueckue sAGNeHUs 6 Npupode: TPUMEPbl JBWKEHHS C Pa3IMYHBIMU
CKOPOCTSIMH B KUBOW U HEKUBOU MPUPOJIE, AEUCTBUE CUJIBI TPEHUS B IPUPOLIE U
TEXHUKE, TPUIUBBI U OTJUBBI, JBWKEHUE IUIaHeT COJHEYHOU CHCTEMBI,
PEaKTUBHOE JIBUJKCHHE KUBBIX OPTaHU3MOB, pblYaru B TEJIE YEJIOBEKA, BIUSHUE
atMoc(hepHOro MaBIICHUs Ha KWBOW OPTaHW3M, IUIABaHWE PbIO, BOCHPHSITHE

3BYKOB JXUBOTHBIMH, 3EMJICTPSACCHUC, celicMUJecKue BOJIHBI, IYHAMH, 2XO

Texnuyeckue ycmpotiicmea: CIAJOMETP, NAaTYUKU IOJIOKEHUS, PACCTOSHUS U
YCKOpEHUS, ITUHAMOMETp, TMOAIMIMIHUKA, PAaKeThl, pblYar, IMOABWKHBIN H
HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS IUIOCKOCTb, MPOCThIE MEXAaHWU3MBI B OBITY,
COOOILAOIIMECS COCYAbl, YCTPONHCTBO BOJOIPOBOJA, T'MJpaBIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMEeTp, 3XOJIOT,

HCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE
TEIIVIOBBIE ABJIEHUA

OCHOBHbBIE  TOJOXEHUS  MOJEKYJISIPHO-KMHETUYECKOM TEOpUU  CTPOCHHUS
BelecTBa. Mozenu TBEPIOTro, JKUAKOIO U Ta3000pa3HOro COCTOSHUMN BELIECTBA.

Kpucraninaeckue u amopdnbie Tena

I[BI/I)KGHI/IG qaCTull BCHICCTBA. CBs13b CKOpPOCTH  IBMIXXCHHA YaCTull C

Temreparypoii. bpoyHoBckoe aBrkeHue, 1udy3us
CmaunBaHuE U KallWUISIPHBIC SIBJICHUS

TeroBoe paclIMpeHne U CokaTue

TernmoBoe paBHOBECHE

Buytpennsas sneprus. Pabora u Teruionepenadya Kak CHocoObl HW3MEHEHMS

BHYTPEHHEHN dHEPIrun
Buael Teronepenaun: TEMIONPOBOJHOCTb, KOHBEKIUS, U3TyUEHHUE

HaneBaHI/Ie H OXJIAXKIACHHUEC TCII. KommgectBo TemnoThl. Y AeabHas TEINIOEMKOCTD:

Q=cmlt,—t,)

3aKOH COXpaHEHHWS PHEPIHHM B TEIUIOBBIX Ipolieccax. YpaBHEHHE TEMJIOBOIO

OanaHca:

Q1 _Qg +..=0

HNcnapenne u koHaeHcauus. V3MeHEeHUME BHYTPEHHEW JHEPIUM B IIPOLIECCE
WUCTIApeHUs1 W KOHJeHcaluu. Kunenue IKUIKOCTH. YIenbHass TeIioTa

napooOpazoBanusi: L = Q/m



2.1

2.1

2.1

2.1

2.1

2.1

2.1

3.1
3.2
3.3

BiasxxHOoCTB BO311YXa

[InaBnenne u KpucTaJuiu3anusi. H3meHeHne BHYTpCHHeﬁ OHCPI'UU IIPH I1JIaBJICHUN

U KpUCTaJJIM3allu. YV nenpHas TEmioTa IIaBICHUS:

0

m

BHYTpeHHHH OHCPIuA CropaHus TOIIJIMBA. y,[[eJ'IBHafI TEIJIOTA CTOpaHusA TOIIIIWBA:

g=Q/m

[Tpuntumne! paboTe! TermIoBbix ABuratenei. KI1J[ TermoBoro aurarens

Ilpakxmuueckue pabomul

W3mepeHune yaenpbHOM TEIUIOEMKOCTH METaJNIMYECKOro LUJIMHJIPA; KOJUYECTBa
TEIUIOTHI, MOJYYEHHOIrO0 BOJOH KOMHAaTHOM Temmeparypbl (UKCHPOBAHHON
Macchl, B KOTOPYIO OIYIIEH HarpeTbli LMIUHAP; KOJUYECTBA TEIUIOTHI,
OTJIAHHOI'O0 HAarpeTbhiM LUJIMHAPOM, IIOCJIE ONyCKaHWs €ro B BOJY KOMHATHOMU
TEMIEPATYpPbl; OTHOCUTEJIBHOM BIIAXXHOCTU BO3/yXa; YJECJIbHOM TEIUIOTHI
IU1aBJIeHUs JbJa. MccnenoBanue H3MEHEHHs TEMIIEPATYphl BOABI IPU Pa3IN4HbIX
YCIIOBUSX; SIBJICHUSI TETJIOOOMEHA MPU CMEIINBAHNUN XOJIOIHOM U ropsiueil BObI;

nponecca ucrapCHusa

Qusuueckue s61eHUs 8 npupode. TIOBEPXHOCTHOE HATSHKEHUE M KalUJUIIPHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAJUIBI B IpHUpoje, nznydenue CoiiHla, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, HHesl, CHera
Texnuueckue ycmpoticmea: KanWIspbl, IPUMEPHl UCIOIb30BaHUS KPUCTAILIIOB,
KUAKOCTHBIM TEPMOMETp, NAaTUMK TEMIIEpaTyphl, TEPMOC, CUCTEMAa OTOIUICHHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOUHA, JBUTrATE]b BHYTPEHHETO
CrOpaHHus

SJIEKTPOMAT'HUTHBIE SABJIEHUA

Onexkrpuzanus Teil. J[Ba BUJa 3JEKTPUUECKUX 3apsiioB

BsaumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaa



3.4

3.5

3.6

3.7

3.8

3.9

3.1

3.1

3.1

3.1

3.1

3.1

Onekrpuueckoe mnone. Hampsok€HHOCTH 3nexkTpudeckoro moss.  IlpuHnmn

CYTNEPHO3UINH JCKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenn OJICKTPUYCCKUX 3apsaa0B. HeﬁCTBHC OJICKTPHUYCCKOI'0 II0JId Ha

aJIeKTpudecKue 3apsibl. [[pOBOIHUKY U TUAJIEKTPUKU

[TocTostHHBIN 31eKTpUUeCKUi TOK. [leficTBUs 3iekTpudeckoro Toka. Cuia Toka.
Hanpsixenue.

I=qg/t,U=A/

:‘)HGKTpI/ILICCKOC COIIPOTUBJICHUC. YI[CJ'IBHOC SJICKTPHUYCCKOE COIIPOTHBIICHUC!

R =pl/S
3akon Oma 15 yuactka snektpudeckoit menu: | = U/R

[TocnenoBarenbHOE COEAUHEHUE IMPOBOIHHUKOB:
I, =1, U=U,+U,. R=R +R,
HapaJ'IJ'IeJ'IBHOG COCAUMHCHHUEC ITPOBOJHUKOB PAaBHOT'O COIIPOTHUBIICHUSA:

U=U;:1=1+1I; Rzﬁ.
= - 2

CMelaHHbIe COCAMHCHUA ITPOBOAHHUKOB

Pabota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul

3akoH Jlxoynsa — Jlenna:

O=I"R-t

OmngIT 3pCTeI[a. MarauTHoe IoJjie npsaMoro MnpoBOJHHUKA C TOKOM. JInHun

MarHUTHOM UHAYKIOUA

MargutHoe TII0J€ TOCTOSHHOIO Mar"Hura. Bj3anMoIeWCTBHE ITOCTOSHHEIX

MAarHuToOB

I[CﬁCTBPIC MAarauMTHOIO IOJIA Ha ITPOBOJHUK C TOKOM

Omnpitel Gapanes. SBnenue snekTpoMarHuTHON HHAYKUUU. [IpaBumo Jlenma



3.1

3.1

3.1

3.1

3.2

3.2

3.2

3.2

3.2

3.2

3.2

Ilpakxmuueckue pabomul

H3mepeHne  3JEKTPUUECKOTO  CONPOTUBJICHHS ~ PE3UCTOpPA;  MOIIHOCTHU
AIIEKTPUUYECKOTO TOKA; PaOOTHI AIMEKTPHUUECKOTO TOKA.

HccnenoBanre 3aBUCHUMOCTH CHJIbI TOKA, BO3HUKAIOLIEIO B IPOBOJHUKE
(pe3ucTopsl, JamMIouka), OT HaIlPsHKEHUs Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH
COTPOTUBIICHUS OT JJIMHBI MPOBOJHUKA, IUIOMIAAN €T0 MONEePEeYHOro CEUCHUs U
YIEIBHOTO CONPOTUBIICHHUS.

[TpoBepka mpaBuia i 3JIEKTPUUECKOTO HAMPSHKEHHS MPH MOCIeA0BaTEeIbHOM
COCIMHEHUHU TMPOBOJHUKOB; TMpaBWIA IS CHJBl JJICKTPUUYECKOTO TOKa MpH

napauieIbHOM COEIMHEHUHU IPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue seleHUs 6 npupode: DICKTPUYSCKUE SIBICHHS B arMocdepe,
AJIIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMIIH, JIpeii( MOITIOCOB,

POJIb MAaroauTHOI'O IIOJIA JIA ) KU3HH Ha 3eMne, MMOJIIPHOC CUSAHUC

Texnuueckue ycmpoiicmea: >3IEKTPOCKOI, aMIEPMETpP, BOJBTMETP, PEOCTaT,
CUETYMK  DJIGKTPUYECKOM  HSHEPruM,  dJIEKTPOOCBETUTEIbHBbIE  IPUOOPHI,
HarpeBaTellbHbIC ANEKTPONPUOOPHI (mpumepsr), 3JIEKTPUYECKUE
IPEOXPAaHUTENH, JJEKTPOMArHuT, 53JIEKTPOJBUTrAaTENlb IOCTOSIHHOIO TOKa,

T'CHECPATOP NOCTOSAHHOI'O TOKA

SJIGKTpOMaFHI/ITHbIe BoaHbl. IIIkana QJICKTPOMAriuTHLIX BOJIH

JlydeBasg monenb cBeta. [IpsamosimHEHOE paclIpOCTpaHEHHUE CBETA

3akoH OTpaXKCHUS CBCTA. IInockoe 3€pKajio

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH MMpEJIOMJICHUSA CBCTA

Hucniepcus ceera

Jlunza. Xox syueit B nuH3e. DOKYCHOE paccTOsiHUE JMH3bI. OnTHYeCcKas Cuiia
mmmsel; D = 1/F

['na3 kak ontuyeckas cucrema. Onruyeckue nprudopsl

IIpaxmuueckue pabomul
HiHPar#i#l13MepeHe ONTUYECKOM CHJIBI COOMparoIiel JMH3bI; (OKYCHOTO

paccTosHUs cOOMparoIiel JINH3bI (110 CBOWCTBY PABEHCTBA pa3MEpOB MpeIMeTa U



3.2

3.2

4.1

4.2
4.3
4.4
4.5

4.6

4.7

U300pakeHMsl, KOT/ia MpeIMeT PaclojoXeH B ABOWHOM (OKyce), mokasaTess
IPEJIOMIICHUS CTEKIIA.

#i#HtPar#H#H#llccnenoBanue CBOWCTBA M300pa)KEHMsI, MOJYYEHHOTO C ITOMOIIBIO
coOuparomIel TMH3bI; U3MEHEHUS (POKYCHOTO PACCTOSHHS IBYX CJIOKECHHBIX JINH3;
3aBUCHMOCTH yIJIa NIPEJIOMJIEHHs CBETOBOTO JIyda OT yIJla MaJIeHHs Ha TPaHUIe

«BO3AYX — CTCKIIO»

Duszuveckue s6IeHUS 8 npupode: 3aTMCHU COJ'IHI_[a u .HYHBI, oBETa TEI,

ONTUYECKHE SABJICHUS B atMmocepe (1BeT Heba, pedpakius, pagyra, MUPax)

Texnuueckue ycmpoticmeéa: OYKH, TIEpUCKOI, (oToammapar, ONTHYECKHE

CBETOBOJIBI

KBAHTOBBIE SIBJIEHU S

PagnoaktuBHocTh. Anb(a-, Oera-, ramma-u3nydenus. Peakuunu anbda-u Oeta-
pacnana

OmneiTel Pe3epdopna o paccesuuio anbda-dactuil. [1anerapHas Moaenb aroma
CocraB aTroMHOTO sipa. M30TOmb!

[lepuon monypacnaia aTOMHBIX sIIep

SnepHble peakiuu. 3aKOHBI COXPAHEHHSI 3aPSA0BOI0 U MaCCOBOTO YHCE

Qusuueckue sA6leHUs 6 npupode: E€CTECTBEHHBIH paJUOaKTUBHBIA (OH,
KOCMHUYECKHE JIYyYH, pPaJdO0aKTUBHOE W3JIyYeHUE MPUPOJIHBIX MHUHEPAIIOB,

JIelcTBHE paaArOaKTUBHBIX H3J'Iy‘-1€HPII>i Ha OPpraHu3M 4YCJIOBCKa

Texnuyeckue ycmpoticmea: CIEeKTPOCKOI, UHAUBUYaAJIbHbIN 103UMETp, Kamepa

BI/IJ'IBCOHa, AACPpHAd SHEPreTuKa



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®usuka: 7-i kiacc: 6a30BbI YpOBEHb: YUEOHUK; 3-€ U3jaHuE, epepaboTaHHOE
[leppikun M.M., UBanoB A.U. AkimonepHoe ooniectBo «M31arenscTBo
«IIpocBemenue»

» Gusuka: 8-t kmacc: 6a30BBIM YPOBEHB: YUCOHUK; 3-€ U3laHne, IepepadoTaHHOE
[eppimkun .M., UBanoB A.U. AkimonepHoe o6riecTBo «M31arenscTBo
«IIpocsemienue»

» ®uzuka: 9-i knacce: 6a30BbI ypOBEHB: YUEOHUK; 3-€ U3aHue, NepepadoTaHHOE
[leppiikua .M., I'ytHuk E.M., iBanoB A.W. u n1p. AKIMOHEpHOE 00I1IECTBO

«3narensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

dI'MC "Mogd mkona"

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

dI'MC "Mogd mkona"
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