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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJICHa Ha OCHOBE TMOJIOXKEHHM M TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTENbHON MPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yu€tom deaepaibHON paboudeli MporpaMMbl BOCIUTAHUS U
Konuenuuu npenonaBanusi yueoOHoro npeamera «Ousukay.

Conepxanue mporpamMmbl 10 (U3MKE HaNpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHON TPaMOTHOCTH OOYYAIOIMXCS M OPraHu3allyi0 H3yYeHHUs
Gu3NKKM Ha AESATENBHOCTHON ocHOBe. B mporpamme mo ¢usuke yduThIBAIOTCS
BO3MOKHOCTH y4deOHOro mpeamera B peannzauuu Tpedoanuii GI'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METaINPeIMETHBIM pe3yIbTaTaM OOYUYCHHS, a TaKKe
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX IPEIMETOB Ha YpPOBHE
OCHOBHOT'0 00I1IeT0 00Opa30BaHuUs.

[Tporpamma mo ¢usmke ycTaHaBIMBaeT paclpesiesieHne yaeOHOro MaTeprana
1o rojiaMm o0ydeHus (1o Kjaccam), npejaracT NTpUMEpPHYIO MOCIeA0BaATEILHOCTh
M3YYCHHUS T€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHs MPEIMETHOTO COACP)KAaHUS U
yu4€Te BO3PACTHBIX OCOOEHHOCTEH 00Yy4arOIIUXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOJUYECKOU
MOMOIIIY YYUTEIIO B CO3/IaHNU paboueii MporpaMMBbl IO YIeOHOMY MPEIMETY.

®u3nKa ABISETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUYEOHBIX
IPEeIMETOB, MOCKOJBbKY (HU3NYECKUE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHUEH U (HHU3NUSCKOU
reorpajuel, BHOCUT BKJaJ B €CTECTBEHHOHAYYHYIO KapTUHY  MHpa,
MpeoCcTaBisieT Haubojiee sCHbIE O00paslbl MNPUMEHEHUS HAYYHOIO METoja
MO3HAHMS, TO €CTh CII0C00a MOYYeHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa w3 TIaBHBIX 3a7a4 (U3UYECKOro oOpa3oBaHUS B CTPYKType 0OIIero
00pa3oBaHUsI COCTOMT B (OPMUPOBAHUM E€CTECTBEHHOHAYYHON TPaMOTHOCTH M
MHTepeca K HayKe Y 00yJaronuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TIpearNojiaraeT OBJIAJEHUE
CIIEIYIOIUMUA KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
TPaMOTHOCTE:

e HAyYHO OOBSICHSATH SBJICHUS;

e OILICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMS;

e HHTEPIPETUPOBATh  JaHHBIE W  UCIOJB30BaTh  HAy4YHbBIC
JI0Ka3aTeNbCTBA JISI IOTYYCHHS BHIBOIOB.

Henmu wusyueHuss ¢GU3MKM HA YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
ompenenensl B Konuemnuu mnpenogaBanusi yueOHOro mnpenMera «®Du3nka» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit denepanuiu, peananu3yomux



OCHOBHBIE  00111€00pa30BaTEIIbHBIE NPOrPaMMBbl, YTBEPKAEHHOM pPELICHUEM
Konnernn Munucrepersa npoceiennst Poccuiickoin @enepanuu (IpoToKoa OT 3
nexadpst 2019 r. Ne [TK4BH).

Henn n3yyenusi Gusuku:

npuOOpEeTeHNEe HWHTEpeca W CTPEeMJICHUS OOYYalolMXCS K HaydHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE HMX HMHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJie TIO3HAHUS U (POPMUPOBAHHE
UCCIIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa HW3Yy4YEHUSs
OCHOB CTPOCHHS MaTepuu U HyHIaMEHTATBHBIX 3aKOHOB (DU3UKU;
dbopMupoBaHUEe TMPENCTABICHUN O poju (DU3UKU Uil Pa3BUTHUSL JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH W TEXHOJIOTHIA;

pa3BUTHE  MPEJACTAaBICHUH O  BO3MOXHBIX  cdepax  Oyayiien
poheCCUOHATIBHOW JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJATOTOBKA K
JajabHenIeMy 00Oy4YeHHUIO B 3TOM HaIlpaBJICHUHU.

JIOCTHOKEHHE 3TUX IIeJIeld MPOrpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o01ero 06pazoBaHus 00ECEYNBACTCS PEIICHUEM CIECTYIONINX 32124

npuoOpeTeHre 3HAaHUM O JUCKPETHOM CTPOCHHMHM  BEIECTBA, O
MEXaHUYCCKUX, TEIUIOBBIX, JJCKTPUYCCKHUX, MArHUTHBIX M KBAaHTOBBIX
SIBJIICHUSIX

npUOOpETeHHE YMEHUN OINMUCHIBATh U OOBICHATH (DU3HUECKHUE SBJICHHS C
UCIIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUI;

OCBOCHHE METOJOB PEIICHUS MPOCTEHINNX pacu€THBIX 3a7a4 C
UCIIOJIb30BaHUEM bu3nIecKux MOJICIICH, TBOPYECKUX u
MPaKTUKOOPUCHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOJFOAATh MPUPOIHBIC SBJICHHS W BBITIOJHATH OIBITHI,
nabopatopHble  pabOThl M AKCIEPUMEHTAJIbHBIC MCCJIEAOBAaHUSA C
UCIOJIb30BAaHUEM U3MEPUTEIBLHBIX TPUOOPOB;

OCBOCHHE NMPUEMOB PabOThl ¢ MHpOpMaIuen (HU3MIECKOTro COJEpIKaHMS,
BKJTFOYast MHPOPMAIIMIO O COBPEMEHHBIX TOCTIKCHHIX (DU3UKH, aHATU3 U
KPUTHYECKOE OIICHHBaHUE WH(OPMAITUH;

3HAKOMCTBO €O cepaMu poecCUOHATIBHON JAeSTEIbHOCTH, CBI3aHHBIMU
C GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTIKEHUSX (PU3UYECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOTO OOILErO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZIeN0), B 8
Kiacce — 68 vacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B Heaelo).



[Ipeanaraemelii B mporpamMme no ¢Gu3MKe MnepedeHb JadbopaTOpHbIX padoT U
ONBITOB HOCUT PEKOMEHJATENbHBINA XapakTep, yYUTEIb JeIaeT BEIOOP MPOBEICHHUS
7ab0paTopHbIX PabOT W OMBITOB C YYETOM HMHAWBHUIYATbHBIX OCOOCHHOCTEM
oOy4Jaronuxcsi, CIUCKa AKCIEPUMEHTAIbHBIX 3a/JaHH, MPEIIaraéMbIX B paMKax
OCHOBHOI'0 TOCYJJaPCTBEHHOTO 3K3aMeHa 1o (Pu3uke.



COIEPKAHUE OBYYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u €€ poJib B NO3HAHUM OKPYKAOLIEro MUpa.

®usuka — Hayka o npupoze. SBmeHus npupoxasl. Ousznueckue SBICHUS:
MEXaHUYECKHUE, TEIIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue ¢usnyeckux BennuuH. Dusnueckue
npubopsl. [TorpenHocTs n3MepeHnit. MexxayHapoHasi CHCTeMa €AMHHII.

Kak d¢wusuka u [pyrue ecTeCTBEHHbIE HAayKH H3y4yalOT MPHUPO.Y.
EcTecTBeHHOHAy4HbII METOJ IO3HAHMS: HAOJIOJECHHE, IMOCTAHOBKA HAY4YHOTO
BOIPOCA, BBIBIKEHUE TUTIOTE3, SKCIIEPUMEHT 10 MPOBEPKE THUIOTE3, OOBICHEHHE
HabmogaemMoro sipneHus. Onucanue GU3NYECKUX SBJICHUIN ¢ TOMOIIbIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHW4YeCcKHe, TEIUIOBbIE, JJIEKTPUYECKWE, MArHUTHBIEC, CBETOBBIC

SABJICHUS.

2. @usnueckue nTpuOOPHI U Mpoleaypa NPSIMbIX U3MEPEHHUI aHAJIIOTOBBIM U

1M (pOBBIM TPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpexeneHue UEHbI JEIEHUS IKaJIbl K3MEPUTENBHOTO MPUOOpa.
2. H3mepenue paccTOAHUM.
3. Usmepenue oO0bEéMa KUIKOCTH U TBEPAOTO TEA.
4. OnpeneneHue pa3MepOB MAJIBIX TEIL.
5. M3mepenue Ttemmeparypbl IPU MOMOIIM >KHUIAKOCTHOIO TEPMOMETpA M
JaTYUKa TEMIIEPATyPBl.

6. lIpoBenenue uccnenoBaHus MO MPOBEPKE THUIOTE3BI: JAJBHOCTH IMOJIETA
IapyKa, MyIeHHOTO0 TOPU30HTAIBHO, TeM OO0Jiblle, YeM OoJibllie BhICOTA
IyCKa.

Pa3nen 2. [lepBoHaya/ibHbIe CBeIEHNUS 0 CTPOEHHUH BelllecTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJIB, HX pa3Mmepsl. OIbITHI,
JOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA.

JIBrkenne dactul BemecTBa. CBSA3b CKOPOCTH JABWKEHHS YAaCTHL C
Temrneparypoil. bpoyHoBckoe nBwxkenue, auddysus. BzaumoneiicTBue uactuil
BEILIECTBA: IPUTSKEHNUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHMS BEILECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(kpucTaysmyeckux) Tes. B3anMOCBSI3b MEXIy CBOMCTBaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUAX M MX aTOMHOMOJEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOBI.

Jemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO IBUKEHUS.



2. HaGmonenue nuddysun.
3. HaOnmionenue  siBneHuid,  OOBACHSIONIMXCS ~ MPUTSOHKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimot.

1. OueHka JuamMeTrpa aroMa METOJOM psoB  (C  HCIOJIb30BAaHUEM

dboTorpadmii).
2. OnbITHI 110 HAOJIOIEHUIO TEIJIOBOTO PACHIMPEHHUS Ta30B.
3. OmbITHI 10 OOHAPYKEHUIO IEHCTBHSI CHIT MOJICKYJIIPHOTO MPUTSKEHUS.
Pasznen 3. /IBU:KeHHe U B3auMoO/IelicTBHe TeJl.
MexaHnueckoe JBH)XEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenlHsIsi CKOPOCTh NP HEPABHOMEPHOM ABWKEHHHM. Pacdér mytu u
BPEMEHHU JIBUKECHUS.
SBneHne uHEepUMHM. 3aKOH HMHEpUUH. B3amMopaeicTBHe Tell KaKk NpUYMHA
U3MEHEHUSI CKOPOCTH [BWXEHUA Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTE BemiecTBa. CBSi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHUIIC
00bEMa BellleCTBA.
Cuita Kak xapakTepHUCTHKA B3auMOAEHCTBUSA Ten. Cuia yrnpyrocTu M 3aKOH
I'yka. M3mepenue cuiibl ¢ NOMOIIBI AUHAMOMETpA. SIBICHHUE TIATOTEHHS U CHIIA
TskecTH. Chlia TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CHWJI, HAIIPABJIEHHBIX M0 OJHOW IpsAMou. PaBHoxencTByromas cwi. Cuiia TpeHus.
TpeHue CKOJIbKEHHS U TPeHUeE MoKos. TpeHue B IpUpoJie U TEXHUKE.
Jlemoncmpayuu.
1. HabnrogeHme MeXaHUYECKOTO ABUKEHUS Tela.
2. M3mepeHune CKOpoCTH NPSIMOJIMHEUHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIIHH.
4. HabmroneHne n3MeHEeHUs! CKOPOCTH MPU B3aUMOICUCTBUU TEII.
5. CpaBHeHHE Macc 0 B3aUMOAECHCTBHIO TEN.
6. CnoxkeHue cuJjl, HalpaBJIEHHBIX 10 OJHOU MPSAMO.
Jlabopamopnwie pabomul u onvimol.
1. OmpexeneHre CKOPOCTH PABHOMEPHOTO JBMXKEHUS (LIApHKa B KUIKOCTH,
MOJEJIN 3IEKTPUUECKOr0 aBTOMOOMJIS U TaK Jajiee).

2. OmpeneneHne CpemnHE CKOPOCTH CKOJIBXKEHUs OpycKa WM IIapuKa To
HAKJIOHHOU IIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OmbIThI, IEMOHCTPUPYIOILIKE 3aBUCUMOCTh pacTskeHus (aedopmaiun)
MPY>KUHBI OT IPUIIOKEHHOU CHJIBI.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBXEHUS OT
BEca TeJla U XapaKTepa COMPUKACAIOMINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjenune TBEPABIX TeJ, >)KUAKOCTEH U ra3oB.



Hasnenne. CriocoObl yMEHBIIEHHS U YBEIUYEHHUs AaBiieHus. JaBieHue rasa.
3aBUCHMMOCTh JaBlIeHUs Ta3a OT 00béMa, Temmeparypel. [lepenada naBieHus
TBEPABIMU TEJIAMHM, >KHIKOCTSIMM W razamu. 3akoH Ilackans. IIlHeBmatuueckue

MalllMHbI. 3aBUCUMOCTh JIaBJICHUSI KUIAKOCTU OT TIiyOuHbL. ['mapocraThdeckuit
napanokc. Coobuaromnuecs cocysl. ['mapapnmmyeckue MeXaHU3MBbl.

AtMocdepa 3emnn u atmocdepHoe napieHue. [IpuduHBI CylniecTBOBaHUS
BO3ymHON 000souku 3emiu. OmnbiT Toppuueru. M3mepenue atrmocdepHOro
JaBJIeHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHUSI OT BBHICOTHI HAJl YPOBHEM MOPSI.
[Tpubopsl 1151 U3MEpeHus: aTMOCPEPHOTO AaBICHUS.

JleficTBUE KUAKOCTH U ra3a Ha MOTpyKEHHOE B HUX Teso. BrITankuBaromias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Ten. Bo3nyxormnnaBanue.

Jlemoncmpayuu.

o Uk~ W N

~

3aBUCUMOCTH JIaBJICHUS Ta3a OT TEMIIEPATYPhI.

[lepenaua naBiieHUs )KUJIKOCTHIO U Ta30M.

Coobmiaromuecst COCy/Ibl.

['mppaBnuyeckui mpecc.

[IposiBieHHEe NeMCTBUS aTMOC(EPHOTO TaBICHUS.

3aBUCHUMOCTH BBITAIKMBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHON YacTh
TeJIa U INIOTHOCTH JKUJKOCTH.

PaBeHCTBO BBITAIKMBAIONIEH CHJIBI BECY BBITECHEHHOM JKUAKOCTH.
YcnoBue uiaBaHus TEJl: TJIaBAHUE WM MOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIIICHHUS TNIOTHOCTEH TeIa U KUJIKOCTH.

Jlabopamopnwie pabomul u onvimot.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT 00bEMa NOrpyKEHHOHN B
YKUAJIKOCTh YaCTH TeJa.

OnpeneneHue  BHITAJKUBAIOIMIEH  CUJIBI, JCWCTBYIOIIEH Ha  TeJo,
IOIPYKEHHOE B KUJIKOCTD.

IIpoBepka HE3AaBUCUMOCTH BBITAJIKUBAIOILIECH CUJIbL, IEMCTBYIOLIEH HA TEIO
B JKMJKOCTH, OT MaccChl TeJa.

OnbIThl, AEMOHCTPUPYIOIIAE 3aBUCUMOCTH BBITAJIIKMBAIOIIEH CHIIBI,
JEUCTBYIOIIE HAa TEIO B JKUJIKOCTU, OT OOBEMA TMOTPYKEHHON B
KUJIKOCTh YaCTH TE€JA U OT INIOTHOCTH KUIKOCTH.

KoncrpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKH U
OIIpENICJIEHNUE €€ TPY30II0IbEMHOCTH.

Pa3znes 5. PaGoTra u MOIIHOCTh. JHEPrHUs.

Mexanudeckast padbota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBmiio
paBHOBecus pbryara. [I[puMeHenne mpaBuia paBHOBECHS phluara K OJIOKY.



«3on0otoe mpaBwino» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas dHeprusa. KuHernueckas W TNOTEHLIMWANbHAs SHEPIUSL.
[IpeBpaiienre 0AHOTO BUIA MEXAHUYECKOW SHEPTUH B APYTrOi. 3aKOH COXPAHEHUS
OSHEPIUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl NpOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomol u onvimol.

1. Ompenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUM Tela

10 TOPU3OHTAJIBHOW MOBEPXHOCTH.

2. HccnenoBanue ycliOBUM paBHOBECHSI pblyara.

3. Usmepenue KIIJI HaK1OHHOM IUTOCKOCTH.

4. M3yuyeHwne 3aKOHA COXPAHEHUS MEXaHUYECKON YJHEPTUH.

8 KJIACC

Pa3nen 6. TensioBble siBIeHHS.

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJIPHO-KMHETUYECKOM TEOPUU CTPOECHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJI. ONBIThI, TOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUHU.

Mopgenun TBEPAOTO, JKHUAKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHUE CBOMCTB ra3oB, >KUIKOCTEH U
TBEPABIX TEJI Ha OCHOBE IIOJIOKEHUUA MOJIEKYJSIPHO-KUHETUUECKOW TEOPUHU.
CmaumnBaHKe U KallWUISIPHBIE SIBIICHUS. TeMIoBOe pacliupeHne U CKaThe.

Temneparypa. CBa3b TEMIEpATypbl CO CKOPOCTHIO TEIUIOBOTO JIBUKECHHS
yacTull. BuyTtpeHHsst sHeprusi. CrnocoObl HW3MEHEHHsS] BHYTPEHHEH HHEPruu:
Temionepeaaya 151 COBEpIICHUE paboTHI. Buner TeIUIoNepeaaYm:
TEIUIONPOBOIHOCTh, KOHBEKLIHS, U3IyUYCHHE.

KonuuectBo TemnoThl. YenbHasl TEMJIOEMKOCTh BellecTBA. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeIyioBoro Oananca. IlnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJElbHAsA TEIJIOTA IUIABJICHHUS.
[Tapoo6pazoBanue u kouaeHcarus. Mcnapenme. Kunenue. YaenbHas TerioTa
nmapooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypbl KHIEHUS OT aTMOC(HEpHOTro
JaBJICHUS.

BnaxHocTts Bo3ayxa.

DHeprus TOIIuBa. Y IeIbHasl TEMIOTa CrOPaHHUs.

[Tpuntuner pabotel TernoBbix Asurateneir KIIJ[ TemmoBoro asuratess.
TerutoBble IBUTATENN U 3a1IMTA OKPYKAIOLIEH CPEBI.

3aKOH COXpaHEHUS U IPEBPAIICHUS SHEPTUU B TEIJIOBBIX MTPOIECCAX.

Hemoncmpauuu.

1. HaOmionenme 6poyHOBCKOTO ABMXKEHUS.



LA o

L 0o N o

10.
11.
12.
13.

Ha6nronenue nuddysun.

HaGnronenue siBjeHUI cMadunBaHWs ¥ KAaMWLUISIPHBIX SIBJICHUH.
HaGnronenue TermioBoro pacmpeHus Tell.

N3MeHeHne naBieHus raza npu U3MEHEHUU 00bEMa M HArpeBaHUU WIIU
OXJIAKJICHUH.

[IpaBuia n3mMepeHus: TeMnepaTypsl.

Bunel renonepenaumn.

OxnaxaeHue Ipyu COBEPILICHUHN PaOOTHI.

HarpeBanue npu coBepiiieHHN pabOThl BHEITHUMU CHUJIAMH.
CpaBHEHHE TEIIIOEMKOCTEN pa3IMYHbIX BEIIECTB.
HaGnronenue xumneHusl.

HaOmntonenue nocTossHCTBA TEMITEPATYPhI MPH TUIABJICHUU.
Mopaenu TenJI0BBIX ABUTATEIICH.

Jlabopamopnwie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 0OHAPYKEHUIO ACHCTBUS CHIJI MOJIEKYJIIPHOTO IPUTSKEHHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIIJIOB ITIOBAPEHHOM COJIW MJIM caxapa.
OnbITel 110 HAOJIOJICHUIO TEIUJIOBOTO PACUIMPEHUs Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

OrnpeneneHue gaBieHUs BO3yXa B OayIOHE MINPUIIA.

OnbITHl, AEMOHCTPUPYIOIIME 3aBUCUMOCTD JAaBJICHUS BO3/JyXa OT €ro
00bEMa M HArPEBaHUS WIIH OXJIKICHUS.

ITpoBepka rUMOTE3bl TUHEHHOM 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPHUUYECKOM TPYOKE OT TEMITEPATYPhI.

Habmronenne wW3MeHEHHS BHYTPCHHEH OSHEPruM Tela B Pe3yJsIbTaTe
Terionepeaayu U padoThl BHEIIHUX CHJL.

UccnenoBanue siBjieHUs TEIIOOOMEHA MPU CMENIMBAHUU XOJIOAHON U
ropsiyer BOJBL.

OmnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  IpHU
TEII000MEHE C HarpeThIM METAJUTMYCCKUM ITUITUHIPOM.

Onpenenenue yaeabHON TETNIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHus.

OrnpeneneHrne OTHOCUTENBHOM BIQXKHOCTH BO3yXa.

Ornpenenenue yaenbHON TEIIIOTHI IIABJICHUS JbJA.

Pa3znes 7. JnekTpuyecKkne U MATHUTHBIE SIBJICHUS.

OnekTpuzanus Tel. J[Ba poaa sneKTpUuUecKUX 3apsaoB. BzaumopeiicTBhe
3apspkeHHBbIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJIUYUHBI 3apSJI0B U PACCTOSTHUS MEXKIY TEIaMU).

Onektpuueckoe mnojie. Hanpspk€HHOCTH 3iekTpudeckoro moiis. ITpuHuumn
CYHEPHO3ULINH JICKTPUUYECKUX TT0JIeH (Ha KAYECTBEHHOM yYpPOBHE).



Hocurenu snexkTpuyecKkux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBOogHMKM W  JMAIEKTPUKH. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsaa.

ONEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAaHUS AJIEKTPUYECKOTO TOKA.
VCTOYHUKM TOCTOSSHHOTO TOKa. JIeHCTBUS AIEKTPUYECKOr0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KUIKOCTSIX U Ta3ax.

Onextpuyeckad nenb. Cuna Toka.  DIEKTPUYECKOE  HaIPSKEHUE.
ConpoTuBIIEHHE MPOBOJHMKA. Y IEIIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
st ydactka nenu.  [locnmenoBaTenbHOE W mapaluIeNIbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

Pabota M MOIIHOCTh »3JNEKTPUYECKOro Toka. 3akoH Jlxoyns—JlenHua.
DNeKTpUYECKUe UEenu U MOTPeOUTENn 3JIEKTPUUECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

IlocTostHHBIE ~ MarHuThl.  B3auMonmelcTBHE  MOCTOSSHHBIX ~ MAarHMTOB.
MarnuTHOe 1nosie. MarauTHoe 1noJie 3eMJId M €ro 3Ha4eHHUE IS J)KU3HU Ha 3eMiIe.
OneiT  Opcrena. MarautHoe moJie  JJIEKTpUYecKoro Toka. [Ipumenenwne
ANIEKTPOMATrHUTOB B TEXHUKE. JI€fICTBUE MAarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
DNEeKTpOABUIATENb IOCTOSHHOTO TOKA. VICHOJb30BaHME AIIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOKCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABiaeHue 3J1eKTPOMAarHUTHOM MHAYKUIuK. [IpaBuio Jlenna.
DIIEKTPOTEeHEepaTop. Cnoco0bl MTOJTyYEHHUS ANEKTPUYECKOU SHEPIUH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMBIX HCTOYHUKAX SHEPTUU.

Jlemoncmpayuu.

DJIeKTpU3aLus Te.
JIBa poja 3JIEKTPUYECKHX 3apSAJ0B U B3aUMOICHCTBUE 3apPSKEHHBIX TElL.
YCTpOUCTBO U AEUCTBUE IIEKTPOCKOIIA.
DnekTpocTaThyecKasi HHIyKIIHSL.
3aKOH COXPaHEHHUs AJIEKTPUUECKUX 3apsI/I0B.
[IpOoBOHUKY ¥ AUDIICKTPUKH.
MopnenupoBaHue CUIIOBBIX JTUHUM JIEKTPUUECKOTO TOJIS.
M cTOYHMKN TOCTOSHHOTO TOKA.
JIeCTBHS SIIEKTPUUECKOTO TOKA.
. DNEKTPUUYECKUH TOK B KUIKOCTH.
. ['a30BBIM pazps.
. I3mMepeHnue cuitbl TOKa aMIepMETPOM.
. I3MepeHue 37IeKTpUIECKOTO HAIPSKEHHS BOJIBTMETPOM.
. Peocrar n Marazus conpoTUBIICHUM.
. B3aumopeicTBre NOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXHOCTHU Pa3JEJIEHUs MMOJI0COB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaennpoBaHre€ MarHUTHBIX NOJIEN TOCTOSIHHBIX MATHUTOB.

OmneIT Dpcrena.

MaruuTtHoe 1oJjie ToKa. DJIeKTPOMarHur.

JlelicTBHE MAarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATENb MOCTOSIHHOTO TOKA.

UccnenoBanue sBICHUS SIEKTPOMAarHuTHOW WHAYKIIUH.

OneiTel @apajes.

3aBUCUMOCTh HAINpaBJICHUST HWHIYKIIMOHHOTO TOKa OT YCIOBUH €To
BO3HUKHOBEHHSI.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomol u onvimol.

1.

S

10.
11.

12.

13.

14.

15.

16.

OneiTel 1O HAOMIOACHUIO AJIEKTPU3ALMU TeJl HHAYKIUEH U MpH
COIIPUKOCHOBEHUH.

HccnenoBanue nEUCTBUSA DJIEKTPUYECKOIO IIOJII HAa NIPOBOJHUKUA U
TUDJIEKTPUKH.

C6opka u npoBepka pabOThI JIEKTPUUECKOHN IENH TOCTOSHHOTO TOKA.
N3mepeHne 1 peryaupoBaHue CUJIbI TOKA.

N3mepeHne u peryampoBaHue HAIIPSKECHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MUAYIIETO 4YEpEe3 pPE3UCTOpP, OT
CONIPOTHBJIEHUS PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.

OneITsl, JNEMOHCTPUPYIOLITE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBJIEHUS MPOBOJHUKA OT €ro JIMHBI, IUIOIIAAN IONEPEYHOTO
CeYeHUs U MaTepuaa.

IIpoBepka mpaBuiia CIOXKEHHS HANPSXKEHUW IPU IOCIEN0BATEIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia g CWIbl TOKa IPU NAPAIIEIBHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI AIEKTPUUECKOTO TOKA, UIIYILETO Yepe3 Pe3UCTOP.
OnpeneneHne MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIAEISEMOM Ha
pe3ucTope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO YEPE3 JAMIIOYKY, OT
HaIpsHKEHUS Ha HEH.

Onpenenenue KII/[ narpeBarensi.

HccnenoBanre MarHUTHOTO B3aUMOAECHCTBHSI IOCTOSSHHBIX MArHUTOB.
N3ydyenne MarHuTHOrO TMOJSA  IOCTOSHHBIX ~ MAarHUTOB IIPU  UX
00bEIMHEHUU U pa3JIeJICHUH.

HccnenoBanue neicTBUs 3JEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJIbI  B3aMMOJEWCTBUS
KaTyIIKM C TOKOM M MarHuTa OT CHJIbl TOKAa W HAaNpaBJICHHUS TOKa B
KaTylIKeE.

18. M3yueHue AeiCTBYS MAarHUTHOTO TOJIST HA IPOBOIHHUK C TOKOM.

19. KoHcTpyupoBanue v u3yueHue paboThl 3J1EKTPOABUTATEIIS.

20. U3mepenue KIIJI anekTpoaBUrateibHOM yCTaHOBKH.

21. OOBITBL O HWCCIECAOBAHUIO SIBJIECHUS JJIEKTPOMArHUTHOM WHIYKIIHH:
UCCIICOBAHUE W3MEHEHUW 3HAYEHUS WM HAIPaBJICHHUS WHIYKIIMOHHOTO
TOKa.

9 KVIACC

Pa3nen 8. MexaHu4yeckue siBJIeHM.

Mexannueckoe JaBwkeHHEe. MarepuanbHas Touka. (Cucrema oOTcuéra.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIB)KEHHs. PaBHOMEpHOE NpAMOJIMHEHHOE
nBxkeHue. HepaBHOMepHOE NpsiMONIMHENHOE JBH>KeHUE. CpelHssi © MIHOBEHHAs
CKOpOCTB Teja IPU HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosMHEHHOe aBmxkeHue. CBoOoaHOE
nagenue. Onbithl ["anues.

PaBHOMepHOE ABMXKEHUE N0 OKpyXHOCTU. Ilepuoa u dacrora oOparieHus.
JIuneitHas u yrioBasi CKOpocTd. LleHTpocTpeMUTENbHOE YCKOPEHUE.

IlepBsiii 3ax0H HproTona. Bropon 3akon Herorona. Tpernii 3akoH HproToHa.
[IpyHIMT CyTIepIIO3UIMHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TpeHUs CKOJIbKEHUS, Crila
TPEHHUS [IOKOsI, APYTUE BUJIBI TPEHHUS.

Cuna TSKECTHU M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOIO
najgeHus. J[Buxenue mmanetr BOkpyr CosHima. IlepBas kocMmuueckas CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue matepuanbHOM TOukU. AOGCOMOTHO TBEpPAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpalleHusi. MoMeHT cuibl. LleHTp TsxecTu.

Nmvnynec Tena. M3menenune mmmynbca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass paboTa W MOIMHOCTh. PaboTa CHJI TSIKECTH, YIPYTOCTH,
TpeHusi. CBsA3b dHEepruu u pabotsl. [loTeHIIManbHas SHEprus Teja, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJU. [loTeHIMabHas SHEPTUs CxKATOM NpykuHbl. Kunernueckas
sHeprusi. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS MEXaHWYECKOU
DHEPI'UH.

Jemoncmpayuu.

1. HaGmrogeHne MeXaHMYECKOro JABM)KEHHS TeJla OTHOCUTENIBHO Pa3HbIX Tel

OTCYETA.



o v~ w

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

CpaBHeHME ITyTE€M U TPACKTOPUN ABUKEHUS OJHOTO M TOTO K€ Tella
OTHOCHUTENBHO Pa3HBIX TEJI OTCYETA.

N3mepenne cKOpoCTH U YCKOPEHUS TPSAMOJIUHEWHOTO IBUKEHUS.
HccenenoBanne Npu3HakoB paBHOYCKOPEHHOTO IBUKEHUS.

Habmoienue nBM>XeHuUs Tena Mo OKPY>KHOCTH.

HabitoieHne MexaHn4ecKuX SIBJICHUM, TPOUCXOAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBWKCHUU
OTHOCUTEJIHHO KaOMHETa (PUBUKHU.

3aBUCUMOCTh YCKOPEHHMS Tejla OT MacChl Teja W JEHUCTBYIOIIEH Ha HEro
CHJIBL.

HabutoieHne paBeHCTBa CUII IPU B3aUMOIEHCTBUN TEIL.

N3meHenue Beca Tena Npu yCKOPEHHOM JBHKCHUH.

Ileperaya uMIrynbca Ipu B3aMMOJAECUCTBHAM TEIL.

[IpeoOpazoBaHus SHEPTUH ITPU B3aUMOJAECICTBUU TEIL.

CoxpaHeHne UMITYJIbCa ITPU HEYIPYTOM B3aAUMOJACHUCTBHH.

CoxpaHeHHe UMITyJIbca MpU a0COIOTHO YIIPYTOM B3aUMOJEHCTBUU.
HaGnronenue peakTHBHOTO JIBUYKEHHS.

CoxpaHeHre MEXaHUYECKON SHEPTUU MPU CBOOOTHOM IaJICHUU.
CoxpaHeHHe MEXaHUYECKOM PHEPTUU IIPU IBU’)KEHHUH TeEJIa IO JEHCTBHEM
OPYXUHBI.

Jlabopamopnwie pabomol u onvimeol.

1.

KoncTpyrnpoBanue Tpakra Ijsi pa3roHa U JajdbHEWIIEr0o PaBHOMEPHOIO
JBIKEHUS IAPUKA WA TEIIEKKHU.

Ornpenenenue cpeaHed CKOPOCTH CKOJIBKEHUST OpycKa WM JBUKCHUS
HIapUKA MO HAKIOHHOW TIOCKOCTH.

OnpeneneHrue yCKOpeHHUs Tela NPH PAaBHOYCKOPEHHOM JBMXKEHHH TIO
HAaKJIOHHOM IIOCKOCTH.

UccnenoBanne 3aBUCUMOCTHA MyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBIDKEHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka rumoTe3spl: €CIM MPU PABHOYCKOPEHHOM JBIKCHUU 0€3
HAYaJbHOM CKOPOCTH IYyTH OTHOCSATCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHUSI OT CHJIbI
HOPMAJILHOTO JaBJICHUSI.

Omnpenenenre KodhHUITMEHTA TPEHUS CKOJIbKCHUS.

Onpenenenue KECTKOCTU NMPYKUHBI.

Omnpenenenre pabOTHI CUIIBI TPEHUSI TIPU PAaBHOMEPHOM JABUKCHUU Tela
10 TOPU3OHTAIBHON OBEPXHOCTH.



10. Onpeenienne  pabOThl  CUJIBI  YIIPYTOCTH MpU  MOABEME Tpy3a C
HCIIOJIb30BAaHUEM HEMOABUKHOTO U IMOJBUKHOTO OJIOKOB.

11. 3y4yeHue 3aKoHa COXpaHEHUS SHEPTUU.

Pa3nen 9. Mexanuyeckue Kojae6aHUs M BOJIHBI.

Koneb6arenbHoe nukenne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHMIt: TIEpUO]I,
4acToTa, aMIUINTyJa. MaTteMaTUYecKuil U NpYyKUHHbIA MasTHUKU. [IpeBpamenue
SHEPTUU MPH KOJIeOaTEeTbHOM JIBUKCHUH.

3aryxatouue  kojeOanus.  BwiHyxkaeHHble — kosiebaHus.  Pe3onaHc.
Mexannueckue BoOJHBI. (CBoiicTBa MeXaHMYeCKMX BOJH. IIpomonsHble U
NONEpPEYHble BOJIHBL. J[TMHA BOJHBI W CKOPOCTh €€ pacHpOCTPaHCHHUS.
MexaHnueckre BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKNUE BOJIHBI.

3ByK. I'poMKoCTh 3Byka M BbicoTa TOHAa. OTpaxeHue 3Byka. MH(ppa3Byk u
YIbTPA3BYK.

Jlemoncmpayuu.

1. HaOmronmenue xojie0aHuil TN HOJ ACHCTBUEM CHIIBI TSDKECTU M CHIIBI
YIPYTOCTH.

Hab6utoienue xonebanuii rpy3a Ha HUTU U Ha TIPY>KHUHE.

HabitoieHue BeIHYKIEHHBIX KOJI€OaHNUH 1 pEe30HaHCA.

PacnipocTpaneHue MpoI0JIbHBIX U ITONIEPEYHBIX BOJIH (HA MOJIEIIN).

HabitoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopnwie pabomul u onvimeol.

1. OmnpeneneHve YacTOThl W TMepuojaa KoJiebaHMM MaTeMaTU4eCcKOro
MasTHHUKA.

2. OnpeneneHue 4acTOThl U Neproa KojaeOaHni Npy>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEepHOJa KOJeOaHUN MOJBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. HccnenoBanue 3aBUCHMOCTH NepHOJia KoieOaHU Py KMHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBHCHUMOCTU MEpHOJA KoJeOaHUM rpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh IEpHoJa  KojeOaHUit
MPYKWHHOTO MasgTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

7. W3MepeHue ycKopeHus CBOOOTHOTO Ma/ICHHUS.

o Uk~ W

Pazjnesn 10. DiiekTpOMarHuTHOE 10JIE M JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TMoOJie.  JJEKTpOMarHuTHble  BoOJIHBL.  CBoOlcTBa
ANEKTPOMAarHuTHBIX BOJH. I[llkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATHUTHBIX BOJH JIJII COTOBOU CBSI3U.



DnekTpoMarHuTHas npupoaa cera. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomol u onvimol.

1. 3ydyeHne CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIbIO MOOHIIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbBIE SIBJICHUS.

JlyueBas  momenp  cBera.  Mcrounuku ~— cBera.  I[IpsmosmHeiHoe
pacnpoctpaHeHue ceera. 3atMenus ConHua u JIynel. Otpaxkenue ceta. [lnockoe
3€pKajo. 3aKOH OTPaKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpesiomiieHus cBeta. [lomHOe BHYTpeHHEe
OTpa)KEHUE CBeTa. lICHNOiap30BaHME TIOJHOTO BHYTPEHHErO OTPaXKEHUS B
ONTUYECKHX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JuH3e. OnrTuueckas cucrema ¢oToamnmnapara,
MHKpPOCKONIa M Tejeckoma. [7a3 Kak onTuyeckas cucteMa. bIM30pyKoCTh H
JATbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbtorona. Croxxenue
CIIEKTpaJIbHBIX 1[BETOB. Jlucmepcus cBeTa.

Jlemoncmpayuu.

[IpsiMonuHEHOE pacIpOCTPaHEHUE CBETA.

OtpaxkeHue cBeTa.

[Toy4yenue n300pakeHUi B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiaX.

[Ipenomiienue cBera.

OnTuueckuid CBETOBO/I.

Xox mydeii B coOHparoieii JuH3e.

XoJ1 1yder B pacCEUBAOLLIEH JINH3E.

[Tomy4yenue n300pakeHUi C MOMOIIIBIO JIMH3.

[Tpuniun neictBus GoToarmapaTa, MUKPOCKOTA U TEJIECKOTIA.

10. Monens riasa.

11. PaznoxxeHue 6eoro cBeTa B CIIEKTP.

12. [Tonydenue 6e10ro cBeTa MPH CJIOKEHUU CBETa Pa3HbIX 1IBETOB.

Jlabopamopnwie pabomol u onvimeol.

1. HccnenoBanue 3aBUCMMOCTH yTJIa OTPAXKEHUS CBETOBOTO Jiyda OT yriia
naJieHus.
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2. W3yueHune xapakTepuCTUK U300paxKeHUs peIMETa B IUIOCKOM 3epKaJie.
3. HccnenoBanue 3aBUCHMOCTH YIUIa IPEJIOMIIEHUSI CBETOBOIO Jy4a OT yIJia
[Ia/ICHNs Ha TPAHULIE «BO3yX—CTEKIION.



4. TlomydyeHnue n300paxeHHi ¢ TOMOIIBIO COOMPAIOIIEH TUH3BI.
Onpenenenre (GOKYCHOTO pACCTOSHUSL M ONTUYECKON CHIIBI COOMpArOIIei
JIVH3BI.

OnbITHI IO Pa3I0KEHHUIO OEJIOr0 CBETA B CIEKTP.
OnbITHl 1O BOCHPUSITUIO IIBETA MPEAMETOB MPU UX HAOIIOACHUHM 4Yepes
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanTOoBbBIC IBJICHHUA.

Omnsitel Pezepdopaa u mmanetapuas Mozaens atomMa. Moxenb atroma bopa.
Hcenyckanne u norsomenue ceera aroMoM. KBaHThI. JIMHEN4aThIe CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- U ramma-uzinydeHus. CTpoeHrne aTOMHOIO
anpa. Hykionnas Mopens aromMHoro sapa. HM3oronbel. PaguoakThBHBIE
npespaiueHus. [leprosa nomypacraga aTOMHBIX SAEP.

SnepHble peakuyu. 3aKOHBI COXPAHEHUsS 3apsAJ0BOTO MU MacCOBOTO YHCEIL.
OHeprus CBsA3M aTOMHBIX sAnep. CBA3bp Maccel U dHepruu. Peaknum cuHTe3a U
nenenus saep. Mcrounnku s3ueprun ConHna v 3BE31.

Anepnas sHepreruka. JleWCTBHS pPaguOaKTHBHBIX H3JIIyYEHHW Ha >KUBBIC
OpraHU3MBbl.

Jlemoncmpayuu.

1. CnexTpsl U3Iy4EHHUs U TOTJIOIIEHUS.

2. CnexTpsl pa3Ju4HbIX [a30B.

3. CnekTtp BojaoOpoa.

4. HabmoneHnue TpekoB B kamepe Bumnbcona.

5. Pabora cuéTunka HOHUZUPYIOIIUX U3ITYICHHM.

6. Perucrpanus uzimydeHus IPUPOJHBIX MUHEPAIOB U MIPOAYKTOB.

Jlabopamopnwie pabomul u onvimeol.

1. HaOmroneHue CIIOMIHBIX U JIMHEHYAThIX CIEKTPOB U3TYUCHHUS.

2. HccnenoBaHue TpEKOB: U3MEPEHUE SHEPTUU YACTULIBI IO TOPMO3HOMY

nytu (1o ¢poTtorpadusim).

3. W3mepenue paaroakTHBHOTO (QoHA.

IHoBTOpPUTEIBLHO-0000 1AM MOYJIb.

[ToBTOpUTENBHO-00001IAIOIIKUKA MOYJIb MTPEIHA3HAYEH AJISi CUCTEMATU3aluU
u  0000mIeHHWs TPEAMETHOTO  COJACpXaHWUsS W ONbITa  JEATEIbHOCTH,
NpUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (DU3HKH, a TaKKe JJIs MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOpPABILIKX 3TOT y4€OHBIN NpeaMeT.

[Ipy M3y4eHUM AAHHOTO MOJIYJIA PEaTU3yIOTCd U CHCTEMAaTU3UPYIOTCS BUIBI
JesITeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeYMBACTCS JAOCTHXKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  oOyueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTh: OCBOEHHE HAay4HBIX METOJOB HCCIIEIOBAaHUS



ABJICHUN TPUPOABI U TEXHUKHU, OBJAJEHUE YMEHUSIMHU OOBSACHATH (PU3NUYECKHE
ABJICHUS, IPUMEHsS MOJy4eHHBbIE 3HAHMs, pelaTh 3aJa4d, B TOM YHCIIE
Ka4E€CTBEHHBIEC U DKCIIEPUMEHTAJIbHBIE.
IIprHIMIMATBHO IEATEIBHOCTHBIM XapakTep NAHHOIO paszeiia peaau3yercs
32 cuér TOro, 4yro oOydarolluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX WM
IIPEJIaracTCs:
HAa OCHOBE IIOJIYYCHHBIX 3HAHWM pacrno3HaBaTh W HAYYHO OOBICHSITH
duznyeckue IBJICHUS B OKPYXKAIOLIEH MPUPOE U MOBCEAHEBHOM KU3HH;
MCIIOJIb30BaTh HAYYHBIE METO/IbI NCCIIEIOBAaHUS (PU3UUECKHX SIBICHUN, B TOM
YUCJIE U1 IPOBEPKU TUIIOTE3 U MOJTYYCHHS TEOPETUIECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI HAmOOJEE BaKHBIX JOCTUKEHUH COBPEMEHHBIX
TE€XHOJIOTMH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX UICTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHECHMS BCEX M3BECTHBIX BHJIOB
DHEPIUM.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (pu3mku Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUs HANpPABJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pE3yNIbTAaTOB.

B pe3ynbrare usyueHus GuU3MKU Ha YpOBHE OCHOBHOI'O 00IIEro 00pa3oBaHMs

y oOyuaronierocsi OyayT copMuUpoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3YJIbTAThI B
4acTH:

1) naTpMOTHYECKOT0 BOCIUTAHMA:

— IPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUUCKOMN
(u3nUecKol HayKH;

— IIEHHOCTHOE OTHOIIECHHUE K JIOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(DU3HUKOB;

2) TpaKIaHCKOTO U TYXOBHO-HPABCTBEHHOT 0 BOCIIUTAHHSA:

— F'OTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJIE€HUU OOIIECTBEHHO 3HAYUMBIX
M OTHYECKMX Tpo0JeM, CBSI3aHHBIX C MPAKTUYECKUM MPHUMEHEHUEM
JTOCTHKEHUN (PU3UKH;

— OCO3HaHWE BAXXKHOCTU MOPAJIbHO-3TUYECKHUX MPUHILIMIIOB B JAESITEIbHOCTU
YYEHOI0;

3) 3cTeTHYeCKOro0 BOCIIHTAHUS:

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 MO3HAHMSI:

— OCO3HaHUE UEHHOCTH (U3MYECKOM HAYKHM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHs TEXHOJIOTUM, BaXXHEMIIEH COCTAaBJISIOLICH
KYJbTYpBHI;

— pa3BUTHE HAay4YHOW JHO0O3HATENBHOCTH, MHTEpEca K HCCIEN0BATEIbCKON
NEeSATENBHOCTH;

5) <¢opmMupoBaHusi  KYJbTYPbl  310pPOBbS W  OMOLHOHAJIBLHOIO
0/1aronoJIy4us:

— OCO3HaHME LIEHHOCTH Oe30macHoro o0Opas3a JKU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TNpaBUJ O€30MacHOro MOBEIEHUs Ha
TpaHCIOPTE, HA JIOpOrax, C JIEKTPUUYECKHUM U TEIUIOBBIM 00OpYJIOBaHUEM B
JOMAIIIHUX YCIOBUSX;

— c(hopMuUpPOBaHHOCTh HaBbIKa peQIEKCUU, NPHU3HAHUWE CBOEro IpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y APYroro 4eaoBeKa;

6) TPy10BOT0 BOCIIMTAHUS:

— AKTHBHOE y4YacTHE B PEIICHHM IPAKTHYECKUX 3a1ad (B paMKaxX CEMBH,
o0pa3oBaTeNbHON OpraHu3aluy, ropoja, Kpas) TEXHOJOTHUYECKON U



COLIMAJIbHOW HANpPaBJIEHHOCTH, TPEOYIOIIUX B TOM 4YHCIE M (PU3NYECKUX
3HAHUI;

e — UHTEpEC K MPaKTUYECKOMY U3yUEHHUIO Mpodeccui, CBI3aHHBIX C (PU3UKOI;

e 7)3K0JOTrNYeCKOro BOCIUTAHUSA:

e — OpHUEHTAlMs Ha NMpUMEHEHHE (U3NYECKUX 3HAHUW I PELICHUs 3a/1ay B
00JIaCTH OKpY’KAIOIIEW Cpenbl, IJIAHUPOBAHMS ITOCTYNIKOB W OLEHKH HX
BO3MOKHBIX ITOCIEACTBUAN I OKPYKAIOIIEN CPENbL;

e — OCO3HaHHWE TN00AJTHHOIO XapakTepa SKOJOTHYECKHX IMPOOJeM M MyTed HX
peuieHus;

o 8) aganTanuM K M3MEHAIONINMCS YCJOBHSM COIHUAJBHON M TPHPOTHON
cpeabl:

e — MOTPEeOHOCTh BO B3aWMOJAECWCTBUM IPU BBINOJIHEHUU HCCIEIOBAaHUN MU
MIPOEKTOB (PU3UYECKON HAINPABIECHHOCTH, OTKPBITOCTh OMNbBITY W 3HAHUSAM
IPYTUX;

e — TIIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH YEpPE3 MPAKTHYECKYIO
NEATEIIBHOCTD;

e — IOTPeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie GOPMYIUPOBATH
UJIeH, OHATHS, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SABJICHUSIX;

e — OCO3HaHME 1e(PUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 001acTH
bu3uKu;

e — IUIAHUPOBAHHUE CBOETO PAa3BUTUS B MPUOOPETEHHUU HOBBIX (HU3HUECKUX
3HAHUI;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISBIISTH B3aUMOCBSI3U MIPUPOBI, O0ILIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBHM C YYETOM BIMSHHS Ha OKDPYXAWOIIYIO Cpexdy,
BO3MO’KHBIX TJI00aJIbHBIX MTOCIIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOCHHMS TpOrpaMMbl MO (PU3UKE HA YPOBHE OCHOBHOTO
o01ero oopa3zoBanus y oOyyaroierocsi OyayT copMupoBaHbl MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONIUE TT03HABATEILHBIC YHUBEPCAbHBIC YUCOHBIC IEHCTBHSI,
KOMMYHUKATHUBHBIE  YHUBEpPCAJIbHBIC  y4eOHBIE  JIEUCTBUS, PETYJSITUBHBIC
YHUBEpCaAIbHBIC YICOHBIC JCHCTBUA.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIC YUeOHBIE 1eiiCTBUA

Ba3oBbie Jjornueckue 1eicTBUA:



BBISIBIISITh M XapaKTEepPU30BaTh CYIIECTBEHHbIE NPHU3HAKKM OOBEKTOB
(siBNICHMI);

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJAcCU(PUKAIIMU, OCHOBAHUS IS
0000I1IeHNS ¥ CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHSI B pacCMaTpUBAEMbIX (paKTax,
JaHHBIX U HAOTIOJCHUIX, OTHOCSIIUXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBIIATh TPUYMHHO-CJICJACTBEHHBIC CBSI3U TMPU U3YYCHUH (PU3MUECKHUX
SBJICHUM U MPOIECCOB, JI€TaTh BHIBOJBI C UCIOJIb30BAHUEM JETYKTHUBHBIX
U UHJIYKTUBHBIX YMO3aKIJIIOUEHHUM, BBIIBUTAaTh TUIIOTE3bl O B3aMMOCBS35X
(U3UYEeCKUX BETNYNH;

CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pelieHus y4deOHOW (U3HYECKOM
3alauyn (CpaBHEHHUE HECKOJIbKMX BApUAHTOB pEIIeHUs, BHIOOp Hambosee
HOJXOSIIETO ¢ YYETOM CaMOCTOSITENIBHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBrle nucciiegoBarejbcKkHe AeCTBUA.

MCIIOJIB30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKA HHCTPYMEHT MTO3HAHNUS;
MIPOBOJIUTH MO CAMOCTOSITEIBLHO COCTABICHHOMY IJIaHY OIBIT, HECIOKHBIN
(U3HUECKUIl JKCIIEPUMEHT, HEOONbIIOE HCCIeoBaHUE (DUIUYECKOTO
SIBJICHHSI,;

OLICHMBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTb HH(pOpPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEI0BAHUS WITM DKCIIEPUMEHTA;

CaMOCTOSTENIbHO (hOPMYJIUPOBATH OOOOIICHHUSI U BBIBOJBI IO pe3yJibTaTam
IpOBEAEHHOTO HAOJIOIEHUS, OIbITA, UCCIIEI0BAHUS;

OPOrHO3UPOBAaTh BO3MOXKHOE  JlajbHEWIee pa3BUTHE  (PUBHUYECKUX
IPOLIECCOB, a TAK)KE€ BBIIBUraTh MPENOI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaXx.

Pabora c undgopmanmeii:

OPUMEHATh Pa3jIMyYHble METO/bI, HHCTPYMEHTHI U 3alpOChl IIPHU MOUCKE U
orOope MHGOPMALMK WIM JAHHBIX C YYETOM MPEII0KEHHON y4eOHOU
dbu3nIecKon 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO
pa3IMYHBIX BUAOB U (OPM TMPEICTABICHHUS,

CaMOCTOSITENIFHO ~ BBHIOMpATh ONTHUMAIBHYIO (QOpMy TPEICTaBICHUS
uHpOpMAIM W WUIIOCTPUPOBATh pelIaeMble 3aadll  HECIOKHBIMU
cXeMaMu, TuarpaMmMaMu, HHOU rpaduKoi U UX KOMOWHAIIUSMH.

KoMMyHuKaTHBHBIC YHMBEpPCaJIbHbIe YUeOHbIe 1eiiCTBHUA:

B XoA€ OOCYXJeHUs Yy4eOHOro MaTepuaiia, pe3yJbTaTOB Ja0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIaeMON TEMBI U
BBICKA3bIBaTh WJIEW, HAlleJICHHbIC HA pEUICHUE 3aJaud M TOIACp KaHHe
OarokeyIaTeIbHOCTH OOIIEHNS;



CONOCTABIIATb CBOM CYXKIEHUS C CYXICHUSAMU JPYTMX Y4YaCTHHUKOB
auanora, oOHapyKUBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
myOJIMYHO MPEACTABIATh PE3yIbTaThl BBIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCIIeprMEHTa, UCCIIEIOBAHUS, ITIPOEKTA);

MIOHUMAaTh M HKCHOJb30BaTh  NPEUMYLIECTBA  KOMaHIHOU U
WHANBUAYAIbHON pabOThl MpU PEIIEHUH KOHKPETHOM (U3NYECKOM
poOJIEMBI;

MPUHUMATh LIEJId COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBATh JIEUCTBUS
no €€ J[OCTH)XEHHUIO: paclpelesisiTb pPoiH, OOCYXJIaThb MPOLECCH U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUSI HECKOJIBKHX JIIOJICH;
BBINIOJIHSATH CBOKO YacTh pabOThI, JOCTUras KAaU€CTBEHHOI'O pe3ysbTara o
CBOEMY HAIIPaBJICHUI0O M KOOPAMHHMPYS CBOM JCHUCTBUA C JPYIMMU
YICHAMH KOMAaH/Ibl;

OLICHMBATh KAa4e€CTBO CBOETO BKJaJa B OOIIMI HPOIYKT MO KPHUTEPHUSIM,
CaMOCTOSTENbHO CPOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBHUS.

Pel"yJISITI/IBH])Ie YHUBEpPCAJIBHBIC yqeﬁnme I[eﬁCTBHH

Camoopranusanus:

BBISIBIIATH TPOOJIEMBI B KU3HEHHBIX M yUEOHBIX CHTYAIUAX, TPEOYIOIIHNX
JUTsE perieHust GU3NYeCKuX 3HAHUM;

OPUEHTHUPOBAThCA B  PA3JIMYHBIX TMOJAXOJAX TMPUHATHUS  pelIeHUMN
(MHAMBUAYaJTbHOE, TIPUHSATHE PEIICHUS B TPYIIE, NPUHSATHE pEIIeHUN
TPYIION);

CaMOCTOSTEIIEHO COCTABJIAThH aJITOPUTM PEIICHHs (PU3UIECKON 3aauul UK
MJIaHa MCCIICJIOBAHMUS C YYETOM HMMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHUPOBATh Mpe/jlaraeéMble BApUAHThI PEIICHHI;
JieaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJLJIEKT:

JABaTh A/ICKBATHYIO OLICHKY CUTyalMU U IIpeUIaraTh IUIaH €€ U3MEHEHU;
OOBSCHATH NPUYUHBI  JOCTIKEHUS  (HEIOCTHIXKEHHUs) PEe3yJbTaToB
JesITeNIbHOCTH, JJaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JACSATEIBHOCTh (B TOM YHCIJIE B XOJ BBINOJIHEHUS
(u3MUEeCKOro HMCCIEAOBAHMS WM MPOEKTAa) HAa OCHOBE HOBBIX
OOCTOSITENTLCTB, M3MEHUBIIUXCS CHUTYyalllil, YCTaHOBJIEHHBIX OIIHOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBHUAM;

CTaBUTb ce0s1 HA MECTO JIPYIroro 4ejaoBeKa B XOJE Cropa WIN AUCKYCCHUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY IPYroro;



pU3HABATH CBOE MPABO HA OIIMOKY MpHU pelIeHUH GU3HUECKUX 3a7a4 WIH
B YTBEPKJCHUSIX Ha HAYYHBIE TEMBI U TAKOE € MPaBO APYroro.

HPEIMETHBIE PE3YJIBTATBI

K xoniy oOyuenusi B 7 kjiacce mpeIMeTHbIEC pe3yabTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHUI:

UCIIONIb30BAaTh  TMOHATHS:  (PU3MYECKHMe W XUMHYECKHE  SBJICHHUS,
HaOMIOZCHUE, SKCIEPUMEHT, MOJENb, THUIOTe3a, CAUHUIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHHUS BelecTBa (TBEpHOE,
KHUJIKOe, Ta3000pa3HOe), MEXaHWYEeCKOe [IBIDKEHUE (paBHOMEPHOE,
HEpPAaBHOMEPHOE, MPSIMOJIMHEWHOE), TPAaCKTOPHUs, PaBHOACUCTBYIOIIAS
cuina,  gedopmamus  (ympyras, — IUIacTHU4YecKasi),  HEBECOMOCTD,
COOONIAIONINECS COCY/IBI;

paznuyath siBaeHUs (Auddy3us, TEII0BOE JBHKEHHE YaCTHUIl BEIIECTBA,
pPaBHOMEpPHOE  JIBIJKEHUE, HEPABHOMEPHOE  JBIKEHHE, HHEpLus,
B3aMMOJICHCTBUE TEJI, PABHOBECUE TBEPHABIX TEN C 3aKPEIUVIEHHOW OCHIO
BpallleHUs, Tepeaada MaBiCHHUs TBEPABIMU TEIaMH, >KUIKOCTSIMH |
razamu, arMocdepHoe JlaBlieHHWEe, IUIaBaHWE TeJl, [MpPEeBpaIICHUs
MEXaHUYECKOW HHEPrur) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX TaHHOE (PU3UUECKOE SBIICHUE;
pacrmo3HaBaTh NPOSBICHHE W3YYEHHBIX (PU3WYECKUX SBICHUHA B
OKpY)XKaloIlleM MHpPE, B TOM YHCIe (PU3NYECKUE SIBICHUS B TMPHUPOC:
IPUMEPHI JBMKCHHUS C Pa3TUYHBIMH CKOPOCTSIMU B JKMBOW W HEXKUBOU
npupoje, ACUCTBUE CHUJIBI TPEHUS B TMPUPOJE U TEXHUKE, BIIHSHUE
aTMoc(epHOTo NaBleHHUS Ha )KMBOW OpraHU3M, IUIABaHHWE PHIO, phIYaru B
TeJe 4eloBeKa, MPU STOM MEPEBOIUTH MPAKTUIECKYIO 3a/1ady B YUeOHYIO,
BBIJICTISITh CYIIIECTBEHHBIC CBOMCTBA (MMPU3HAKK) (PU3UUECKUX SBICHUM;
OMKCHIBATh U3YUYCHHBIE CBOMCTBA TeN U (U3MUECKUE SIBJICHUS, UCIIONIb3YSI
bu3udyeckre BeaWYUHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpeMs,
IyTh, CKOPOCTb, CPENIHSAS CKOPOCTb, CHUJIA YNPYTOCTH, CHUJIA TSKECTH, BEC
TeNa, CWiIa TPeHWs, JaBjicHWe (TBEPAOTO Tena, >KUIKOCTH, Trasa),
BBITAJIKUBAOIIAS CHUJIa, MEXaHWYecKas padoTa, MOIIHOCTb, IJICYO CHIIBI,
MOMEHT CHJbl, KO3(PQPUIMEHT [OJIE3HOTO JCHCTBUS MEXaHU3MOB,
KHHETHYeCKass W TMOTCHIMAlIbHAsT JHEPrus), MpH OMUCAHWU TPABUIHHO
TPaKTOBaTh  (U3UYECKUUA  CMBICT  HCIOJIB3YEMBIX  BEIWYWH,  HX
0003HaUeHUs W €AUHMIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (POPMYIIbI,
CBA3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEIMYHUHY C APYTMMH BEJIMYMHAMH,
CTPOUTH TpahMKK U3YICHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEIIMUNH;



XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIEHUS U MPOIECCHI,
WCTIONB3Ys MpaBUJia CJIOKEHUS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmena, MPaBUIIO paBHOBecHs phiuara (0J0Ka),
«30JI0TO€ TPABWIIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXAHUYECKOU
SHEPIruM, MpHU OTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHAa U
3alUChIBATh €70 MAaTEMATUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKUE SIBJICHUS, MMPOIIECCHI M CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallud MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBIISITh NIPUYMHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX IIIaroB ¢ ONMopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKHUX
SIBJICHUH, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemarh pacuéTHble 3amadyd B 1-2 1eHCTBHS, WCHONB3YsS 3aKOHBI H
dbopMybl, CBsI3bIBAIONIME (DU3MYECKHUE BEIMYMHBI: HAa OCHOBE aHAlM3a
YCIIOBUSA 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3UUECKUE
BEUYUHBI B (DOPMYJIBI U TMPOBOJUTH PACUETHI, HAXOAUTH CIIPABOYHbBIC
JaHHbIE, HEOOXOIMMbIC NJI PEIICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
MOTYy4YEeHHOU (PU3NUECKON BEIUUMHBIL;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEHIUTh MpPU MOMOIIHU
(bu3HUECKX METOJIOB, B OMIMCAHUH UCCIIEIOBAHUS BBIJICISThH TPOBEPSIEMOE
npeanosioxkenue  (Tumoresy),  pasauyarh W UHTEPIPETUPOBATH
MOJYYEHHBIM pe3yJIbTaT, HAXOJUTh OIIUOKM B XOJE ONbITa, JEJaTh
BBIBO/IBI IO €T0 pe3yJIbTaTaM;

MPOBOAUTL ONBITHI 1O HAOMIOJNCHUIO (DU3UUECKUX SBJICHUM WM
bu3nYecKux CBOICTB TEJIL: dbopmyIupoBaTh MIPOBEPSIEMBIEC
PEANoI0XKEHUs, COOMpPATh YCTAHOBKY U3 MPEII0KEHHOTO0 000PYy10BaHMUS,
3aMuChIBATh XOJ OMbITa U (POPMYITHUPOBATH BHIBOJIBI;

BBINIOJHATh MPSIMbIE W3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tela,
00bEMa, CHUJIBI W TeMIepaTypbl C UCIOJIb30BAaHUEM AaHAJOTOBBIX U
u(GpPOBBIX TMPUOOPOB, 3aAMUCHIBATH IOKa3aHUS TPUOOPOB C YYETOM
3aJIaHHON a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3NUYECKON BEJIMYUHBI OT
JIPYrol ¢ HCMOJb30BAHUEM TPSMBIX HU3MEPEHUHN (3aBUCUMOCTH TYTH
PAaBHOMEPHO JBWIKYIIEroCsl Tejla OT BPEMEHHW JIBMOKEHHUS Teja, CUJIbI
TPEHUS CKOJIBKEHHSI OT Beca Tejla, KadecTBa 00paOOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHHUSI OT IUIOIIAA CONPUKOCHOBEHUS TEJ, CUIIbI
YOPYTOCTH OT YJJIMHEHMs TPY>KUHBI, BBHITAJTKUBAIONICH CHJIBI OT 00bEMa
MOTPYKEHHOM YACTHU TeJa U OT MJIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH Teja, OT TJIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEeJO0, YCIOBUM
MJIaBaHUs TeJ, YCIOBUU paBHOBECUS pbhldyara W OJIOKOB), y4acTBOBaTh B



IUTAHUPOBAHUM Y4YEOHOrO UCCJENOBaHUS, CcOOUpaTh YCTAaHOBKY U
BBITIONHATh WM3MEpPEHUs, Cleays MPEeIOKEHHOMY IUIaHy, (UKCUPOBAThH
pe3yNnbTaThl MOJTYYCHHONW 3aBUCHUMOCTH (DHU3MUECKUX BEIUYUH B BUJC
MPeJIOKEHHBIX Ta0nuI U TpaduKOB, JeNaTh BBIBOJBI MO pPe3yJbTaTam
UCCJIeIOBAHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpEHUs (U3NYECKUX BEIMYUH (TUIOTHOCTh
BEIIECTBA JKUIKOCTH UM TBEPAOrO TeNa, CHJIA TPEHUS CKOJbXKEHUS,
JaBJI€HWE BO3[yXa, BbITAIKUBAIONIAs CHUJla, JEHCTByIOIIas  Ha
NOTPYXKEHHOE B KUAKOCTh TeNo, KOI(PPHUIMEHT MOJE3HOTr0 ACHCTBUS
OPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHOM HWHCTPYKIUU: TpU
BBITIOJIHEHUU HW3MEPEHHM COOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBIUUCIISTH 3HAUEHNUE UCKOMOW BEJIMYMHBI,

coOJII01aTh MpaBUiia TEXHUKU 0€30MTaCHOCTH IIPpH paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHUUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, JAMHAMOMETpP, COOOIIAIONIUECS COCYJbI, OapoMeTp,
pBIYar, MOJIBWKHBINA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTH;
XapaKTepU30BaTh IMPUHIUIBl JACHCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha MX onucaHus (B TOM 4HCIE:
MOJIINITHAKY, YCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKHI TIpecc,
MaHOMETp, BEICOTOMEp, MOPUTHEBOW HACOC, apEOMETP), UCIIONB3YS 3HAHHS
0 CBOICTBax (PM3MUECKUX SIBICHUI U HEOOXOAUMBIE (PU3HUECKUE 3aKOHBI
U 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEPHl  (HaxXoAuTh HUHPOpPMALMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUA (PU3UYECKUX 3HAHWA B TIOBCEIHEBHOM
KU3HU JJ1s1 obecriedeHusi 0€30MacHOCTH TP OOpallieHnH ¢ MpUdopaMu 1
TEXHUYECKUMHU YCTPONCTBaAMH, COXPAaHEHHUS 3I0pPOBbsi U  COOIOACHMS
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY KaloLEeH cpee;

OCYIIECTBIATH OTOOp MCTOYHUKOB HHpopmanuu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIITNXCS
3HAHUA © TYyTEM CpPaBHEHHUS PA3NUYHBIX HCTOYHUKOB BBIIEIATH
uH(pOPMaLIMIO, KOTOpasi SBJSETCS MPOTUBOPEUMBOW HIIM MOXET OBITh
HEIOCTOBEPHOMU;

MCTIOJb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAayYHO-TIOMYJIPHYIO
auTepaTypy (QU3MUYECKOTO COACpKAHHs, CIPAaBOYHBIE  MaTEPHUAIbI,
pecypcel cetu MHTEepHET, BiageTh NMpuéMaMu KOHCTICKTUPOBAHHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOILIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOpMalUu (PU3NYECKOTO COAEpPKAHUSA, B TOM



quciie MyOJUYHO JeNaTh KPAaTKUE COOOIEHHUs O pe3ysibTaTax MpPOEKTOB
WM Y4EeOHBIX HCCIEJIOBAHMM, NOPU OSTOM TIPAMOTHO HCIOJIb30BAThH
W3YYCHHBI TMOHATHHMHBIN ammapar Kypca (U3HKH, COMPOBOXKAAThH
BBICTYIUJICHHUE NPE3EHTALNEN;

IOpPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM paclpenesiaTh
00s13aHHOCTH B TpYIIE€ B COOTBETCTBUU C IMOCTaBICHHBIMHU 3a/ayaMi,
CIEAUTh 34 BBINOJHECHWEM IUIAaHA JCHUCTBHUM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIaJ B  JEATENbHOCTh  TPYNIbL,  BBICTPAHBATh
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xonmy oOyuenus B 8 kiiacce npeamMeTHbIe pe3ysIbTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUI:

VCTIOJIb30BATh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JIBUKECHHUE
aTOMOB M MOJICKYJI, arpETraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAUIMYECKHUE U
aMopdHbIe Tella, HACHIIMICHHBIH M HEHACHIIIEHHBIH TMap, BIIAXKHOCTH
BO31yXa, TEMIIEpAaTypa, BHYTPEHHSS DJHEPrus, TEIUIOBOM JIBUTATEllb,
BJIEMEHTAPHBINA AJICKTPUUECKUN 3apsl, SJIEKTPUUECKOE TOJIE, TPOBOJHUKHU
Y IUDJICKTPUKH, TIOCTOSTHHBIN 3JICKTPUYECKUI TOK, MATHUTHOE T10JIC;
pazMuarh SBJICHUS (TEIJIOBOE pacUIMpeHHe W C)KaThe, Teruiolepesaya,
TEIJIOBOE€ PAaBHOBECHE, CMAaUYMBAHUE, KAMWUISIPHBIE SIBJICHUS, UCIIAPECHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpUCTA/UIM3alus (OTBEpJieBaHUE), KHUIICHHE,
Terionepeaaya (TeTIONpPOBOJHOCT, KOHBEKIIHS, U3JIYy4YEHUE),
AJIEKTPU3alUs TEJ, B3aUMOACHCTBUE 3aps0B, ACHUCTBUS DIICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aWMOJICICTBUE MAarHUTOB, JICWCTBHUE
MarHuTHOTO TOJIS Ha TIPOBOJHUK C TOKOM, 3JICKTPOMAarHUTHAS MHIYKITHS)
[0 OIMCAaHUIO HX XaPaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBJICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUH B
OKpY)KalOllleM MHUpPE, B TOM 4uclie (U3UYECKUE SBJICHUS B MPUPOJE:
MTOBEPXHOCTHOE HATSHKCHUE W KaNWUIIPHBIC SBJICHUS B IPUPOJIE,
KpUCTa/UIbl B mpupoje, usinydeHue CojHIla, 3aMep3aHUe BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa, JICKTPUICCKHE
SBJICHUS B aTMocdepe, DJIEKTPUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuid, Jperd MoJIFOCOB, POJIb MAarHUTHOTO TMOJS JUIs JKU3HM Ha
3emiie, MOJISIPHOE CHUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJICISTh CYIECTBEHHBIC CBOWCTBA (NMPU3HAKK) (U3UUECKUX
SIBJICHUI;

OTHUCHIBATh U3YYCHHBIC CBOMCTBA T€J U (PU3UYECKUE SIBJICHUSI, UCTIOJIBb3YS
dbu3uYeckre BeIMUYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTHS, KOJTUYECTBO
TEIUIOTHI, YJIeJIbHAs TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIJIOTa



IUIaBJICHUS, YJENbHAas TEIJoTa MapooOpa3oBaHus, yJElbHAs TEIIOTa
CTOpaHUsA TOIUTMBA, KOI(PPHUIMEHT TONE3HOTO JEWUCTBUSA TEIUIOBOM
MallWHbI, OTHOCUTENIbHAS BIAXHOCTb BO31yXa, 3JIEKTPUUYECKUN 3apsi,
CUJIa TOKa, 3JIEKTPUYECKOE HANpPSKEHHE, COMPOTHBICHUE IMPOBOJIHHKA,
yIeIbHOE  CONPOTUBJIEHME  BellecTBa, paboTta W MOILHOCTb
AJIEKTPUYECKOTO  TOKAa), TpU ONUCAHUU TMPaBWIbHO  TPaKTOBATh
(¢u3NYECKUl CMBICT WCIOJIb3YEMBIX BEITUYHMH, 0003HAYEHUS U EIMHHIIBI
(¢uU3NYECKUX BEIWYMH, HAXOIUTh (HOPMYIbI, CBS3BIBAIOIIUE JTAHHYIO
(u3nYeCKyl0 BEIUYMHY C JPYTUMHU BEJIWYMHAMH, CTPOUTH TIpaduku
M3YyYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUS MOJIEKYJSIPHO-KHHETHUECKOW TEOpUU
CTPOEHMSI BEIIECTBA, MPUHLHUII CYNEPHO3UIMH MOJeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa JJid yyacTKa LU, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHMS DHEPrMW, IPH OTOM  JABATh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUChIBaTh €r0 MaTeMaTUYECKOe
BBIPAKEHUE;

OOBACHATh (U3NYECKUE MPOLECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalud NPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTEpa: BBISBIATH
NPUYUHHOCJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrMUecKux
1aroB ¢ Omopod Ha 1-2 W3YYEHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH,
(pU3HUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacuéTHble 3agauyd B 2-3 JEHCTBUS, HCIONB3YS 3aKOHBI U
dbopmyIibl, CBs3BIBAIOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
yCIIOBHS 33Jlayd 3aIllMChIBaTh KPATKOE YCJIIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JUJISl  peLeHus 3aJaud, BbIOMpaTh 3aKOHbI U (OPMYIIBI,
HEOOXOoAMMBIE ISl €€ pelleHus, NPOBOAUTh pPAacu€Tbl M CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NUECKOIN BETMUMHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEIIUTh MPU MOMOIIU
(¢u3nYeCKuX METO/OB, HCIOJb3Yysl ONUCAHUE MCCIEAOBAaHUS, BBIIEIATH
OPOBEPAEMOE IPEANOJIOKEHNE, OLIEHUBAaTh NPAaBUIBHOCTH IOPSAIKA
IPOBEJICHUS UCCIIEIOBAHUS, A€JIaTh BHIBObL;

OPOBOJUTH OMbBITHI O HAOMIONEHHIO (PU3MYECKUX SIBICHUA WIIU
(u3nyecKux CBOMCTB TeJ (KaUUIPHBIE SBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/yXa OT ero o0bEéMa, TemMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHus MpPU U3IYYEHHH OT LIBETa U3Jydarolled (moriouaroien)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUsI BOJBI OT TEMIEPATYpbl KUAKOCTH U
wiomaan €€ TOBEPXHOCTH, OJJIEKTpHU3alus Tel W B3aUMOJCHCTBHUE
ANEKTPUYECKHUX 3aps/10B, B3aUMOJECHCTBUE ITOCTOSIHHBIX MarHUTOB,



BU3YyaJdu3allksl MarHUTHBIX TIOJIEW TMOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHMUTHOTO TOJS Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA DJIEKTPOJBUTATENI TOCTOSHHOTO TOKa): (HOpMyIHpOBaTh
MpOBEpsiEeMbIEC MPEATOI0KEHHUS, COOUPATh YCTAHOBKY M3 MPEAI0KEHHOTO
000pyI0BaHUsl, OMKUCHIBATH XOJ OMbITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ NPSIMbIE  M3MEPEHUsI  TEMIeEepaTypbl,  OTHOCHUTEIbHOU
BJIQXXHOCTH BO3/yXa, CHWJIbI TOKa, HAMpPSKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPHUOOPOB M JATYMKOB (PU3MUECKHX BEIMYMH, CPABHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHOM aOCOIOTHOM MOTPEIIHOCTH;
IPOBOJUTH UCCIIEAOBAaHUE 3aBUCUMOCTH OJHOU (PU3NYECKON BEJIMYUHBI OT
IpPYrol C  UCIOJb30BAaHUEM TMPAMBIX HU3MEPEHU  (3aBUCHUMOCTH
CONPOTUBIICHUS! MPOBOJHUKA OT €ro JUIMHBI, IUIOWAAN IONEPEYHOTrOo
CEUCHUS U YACIBHOTO COMPOTHUBIICHUS BEIIECTBA MPOBOIHUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 TMPOBOJHUK, OT HAMpsDKEHWS Ha  MPOBOJHHKE,
UCCIIEJIOBAHUE TIOCJIEIOBAaTEIbBHOTO U  NapajUIeIbHOTO  COECIUHEHUIM
IPOBOJIHUKOB): IUIAHUPOBATh HCCIEJOBaHUE, COOUpaTh YCTAHOBKY M
BBITIONHATh WM3MEPEHUs, CIeAysl MPEIJIOKCHHOMY IUIaHy, (UKCHpPOBATh
pe3ynbTaThl TMOJTYYCHHONW 3aBHCHUMOCTH B BUIE TaOmuI U rpaduKos,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICOBAHMS;

IPOBOJNUTh KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIUYMH (yZIesibHas
TEIUIOEMKOCTh  BEIIIECTBA, COMPOTUBIECHHE TMPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKAa): IJIAaHUPOBATh W3MEpPEHUs, coOuparhb
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CJeaysl MPEeAJIOKEHHON MHCTPYKUUH, U
BBIYHCTISATH 3HAYCHNE BEJIHMUMHBI,

coOJII01aTh MpaBUiia TEXHUKU 0€30MaCHOCTH IIPpH paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

XapaKkTepu30BaTh TMPUHIUMBI JEUCTBUS U3YYEHHbIX NPUOOPOB U
TEXHUUYECKUX YCTPONCTB C OMOpPOW HA HMX OMUCAaHUS (B TOM YHCIE:
CHUCTEMa OTOIUIEHHUSI JIOMOB, TMUTPOMETp, MapoBas TypOMHA, amMIepMeTp,
BOJIbTMETP, CUETUYMK 3JIEKTPUUYECKON HHEPrUH, 3JIEKTPOOCBETUTEIIbHbIC
npuOOpPHI, HATPEBATEIbHBIE AIEKTPOIPUOOPHI (MIPUMEPHI), ITEKTPHUUCCKUE
PEIOXPAHUTEIH, dJICKTPOMATHHT, AIEKTPOABUTATENh MIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHUS O CBOWCTBaX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
(uznyeckue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHBIC
npuOopbl MO CXeMaM ¢ CXEMAaTUYHBIM PUCYHKaM  (KHUJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETpP, TUTPOMETP, ABUTATEIh BHYTPEHHETO
CTOpaHHUs, dJEKTPOCKOT, PEOCTaT), COCTABIATh CXEMBI IJIEKTPUIECKHIX



Lenen ¢ MOCIeN0BATEIbHBIM U MTapaJUICIbHBIM COCIMHEHUEM JJIEMEHTOB,
pasziuyasi ycIoBHbIe 0003HAYCHUS SJIEMEHTOB JIEKTPHUUECKHX IIETICH;
OPUBOAUTH  MpUMEPHl  (HAXOAUTh  HMH(pOpMaLMIO O  MpUMepax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3UUYECKUX 3HAHUM B IIOBCEIHEBHOM
KHU3HU i1 oOecrieyeHus: 0€30MacHOCTH MPH OOpaIlEHUH C MpUOopamMu u
TEXHUYECKUMU YCTPOWCTBAMHU, COXPAHEHHs 3JI0pOBbS M COOIOCHUSA
HOPM 3KOJIOTUYECKOTO MMOBEJCHUS B OKPYKAIOLIEH Cpele;

OCYIIECTBIIATh NOMUCK HMHpopManuu (U3MUECKOTO COJEp)KaHUs B
WNHTepHeTe, Ha OCHOBE HMEIOUIMXCS 3HAHUM M IyTEM CpPaBHEHUS
JOTIOJIHUTENBHBIX ~ MCTOYHUKOB  BBLACIATH HMHPOpPMALUIO,  KOTOpAs
ABJISIETCS] IPOTUBOPEUNBON UITM MOYKET OBITh HEIOCTOBEPHOM;
MCIIOJIb30BaTh MPHU BBINOTHEHUH YYE€OHBIX 33JJaHUN HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUYECKOTO COAEpXKaHMs, CIPaBOYHBIE  MaTEpHUAIbL,
pecypcebl cetu MHTepHeT, BiIaleTh NPpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHusl THPOPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE NMUCHBMEHHBIE M KpPAaTKHE YCTHBIE COOOUIEHUS,
0000mass uHPOpMALMI0O W3 HECKOJIBKUX HCTOYHUKOB (PU3HYECKOTO
COJEp)KaHus, B TOM UHCIE€ MYyOJUYHO NPEACTABIATh PE3YJIbTaThl
IPOEKTHOW WJIM HCCIENOBATENIBCKON NEATEIbHOCTH, IPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YyYEHHBI MOHATUHHBIN anmapar Kypca (U3HMKH,
CONPOBOXK/IATh BHICTYIUICHHE MPE3EHTAIUEH;

MpU BBINOJHEHUHA YYEOHBIX NPOEKTOB M MCCIEIOBAHUNA (PU3UYECKHUX
MPOLIECCOB pacHpenensiTh O0SI3aHHOCTH B TpyNmne B COOTBETCTBUH C
[OCTABJICHHBIMH 3a/1a4aMH, CJIEAUTH 3a BBIIOJHEHUEM ILJIaHA ACHUCTBUN U
KOPpPEKTUPOBATh €ro, aJeKBaTHO OIIEHMBAaThb COOCTBEHHBIN BKJIaa B
NEeSATENbHOCTh IPYIIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJIECICTBUE,
MPOSIBJISISt TOTOBHOCTH pa3peliaTh KOHQIUKTHI.

K xonIty oOyuenus B 9 kJjiacce npemMeTHbIE pe3yabTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMEHUI:

UCIIOJIB30BaTh IOHATHA: CHUCTEMA OTCYETA, MaTepHUalibHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOro ABMKEHUS, Nedopmanus
(ympyrasi, miuacTuyeckas), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTh U MEpPEerpy3ku, LEHTP TSKECTH, aOCOJIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO Tesia, PaBHOBECHE, MEXaHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK W YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U AAJIbHO30PKOCTb,
CHEKTPbl UCITYCKAaHUS U TMOTJIOUIeHUS, aibda, 0eTa- U raMma-u3iayyeHus,
W30TOIBI, /IepHasi YHEPIreTUKa,



paznuyaTh SIBJICHUS (pPaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
JIBUKCHHE, PaBHOYCKOPEHHOE MPSMOJMHEWHOE [BIKEHHE, CBOOOIHOE
najJieHue TeJl, pAaBHOMEPHOE JIBIKEHUE M0 OKPYKHOCTH, B3aUMOJCHCTBHE
TeJl, PEaKTUBHOE JBMKEHUE, KOJeOATeIbHOE JBHXKCHHUE (3aTyXarolue U
BBIHY>KJIEHHBIE KOJIEOAHHUs), PE30HAHC, BOJHOBOE JIBHXKEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEMHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKCHHUE CBETA, Pa3IokKEeHHE OEI0ro CBeTa B
CHEKTp M CJOXEHHE CHEKTPAJIbHBIX IIBETOB, JHUCIEPCUS CBETa,
€CTECTBEHHAs PaJHMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEWYATOrO CHEKTpa
U3ITYYEHHUS) TI0 ONTUCAHUIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacrno3HaBaThb NPOSBICHUE HU3YYEHHBIX (PU3WYECKUX SBICHUH B
OKpyXarolieM Mupe (B TOM 4ucie (U3NYECKUE SBICHHUS B MPHUPOAE:
IPUIIUBBI U OTIIUBBIL, IBUKEHUE TU1aHeT COJITHEUHON CUCTEMBI, PEAKTUBHOE
IBMKCHHE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSCEHNE, CEMCMHUYECKHWEe BOJHBI, I[yHaMH, 3XO0, I[[BEeTa Tell,
ONTUYECKUE SIBICHUS B IMPUPOAE, OMOJOTMYECKOe AEHCTBHE BUIUMOTIO,
yIbTPAQHUOJIETOBOIO U PEHTIC€HOBCKOIO M3JIY4YEHMH, €CTECTBEHHBI
pPaIMOaKTUBHBIN (OH, KOCMHUYECKHE Iy4d, PaTUOAKTHBHOE H3ITyueHHE
OPUPOJHBIX MHHEpAIOB, JEHCTBHE pPAJAMOAKTUBHBIX M3IYYCHHH Ha
OpraHM3M 4YeJIOBEKa), MPH STOM NEPEBOAUTH MPAKTHYECKYIO 3a7ady B
yueOHYI0, BBIACNATH CYIIECTBEHHbIE CBOMCTBA (NMPU3HAKH) (PU3UUYECKHUX
SIBJICHUM;

OTHCHIBATh U3yUYEHHBIC CBOMCTBA TNl U (PU3NUYECKUE SBIICHHS, UCIIONIb3YS
¢uznyeckue BENUYMHBI (CpeqHSsi WU MTHOBEHHas CKOPOCTh Tela TMpu
HEpPaBHOMEPHOM JIBUKEHHUH, YCKOpPEHHE, MepeMelleHue, MyThb, YIriioBas
CKOpOCTb, CHJIa TPEHHUS, CUja YIPYrOCTH, CHJIa TSKECTH, YCKOPEHHE
CBOOOJHOIrO TMaJeHMs, BEC Teja, HUMIIYJIbC TeJa, HMIIYJIbC CHIIbI,
MeXaHW4yeckas padoTa M MOIIHOCTh, MOTEHIMAJIbHAs JSHEPTUsl Tena,
MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS DHEPTUS CXKATOU
OpYXUHbI, KHHETUYECKash SHEprus, IOJIHAs MEXaHUYecKas »Heprus,
NepUoJ U 4acToTa KojeOaHuM, IJIMHa BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMIICHUS CPEbl), P ONMUCAHUH
NPaBWJILHO TPAKTOBATh (U3MUECKUNW CMBICT HCIMOJIB3YEMBIX BEJIUYHH,
0003HaueHUsA W €AUHMIIBI (PU3UUYECKUX BEIUYMH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTHMHU BEIMYHMHAMH,
CTPOUTH TPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBa Tes, (PU3UYECKHE SBICHUS W IPOIECCHI,
UCTIONB3Ysl 3aKOH COXPAHEHHS JHEPrHH, 3aKOH BCEMHPHOTO TATOTEHUS,



OPUHIMI  CYNEPIO3UIMK CWJI, TMPUHUUII OTHOCUTeNlbHOCTH [anunes,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUsS] UMITYJbCa, 3aKOHBI OTPAXCHUS U
MPEIOMIICHUS CBETa, 3aKOHBI COXPAaHEHUS 3apsA0BOIO M MACCOBOTO UMCEN
IpU AJEPHBIX PEaKIUsIX, IPH 3TOM JaBaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA Y 3aIIMChIBATh €r0 MATEMAaTUYECKOE BHIPAKCHHUE;

OOBACHATH (U3HUECKUE MPOLIECChl W CBOWCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBISABISATH
MPUYHUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JTOTUYECKUX
[IaroB ¢ OMOpOW Ha 2—3 H3YYCHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH,
(bu3HUEeCKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THhle 3adaud (omMpaIuecss Ha cucteMy u3 2-3
YpaBHEHHUI), UCIIONb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PUINUECKHE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3a7aud 3alUChIBaTh KPaTKOE
YCIIOBHUE, BBIABIATH HEJOCTAIONINE WM W30BITOYHBIC JaHHBIC, BHIOUPAThH
3aKOHBI U (POPMYJIBI, HEOOXOAMMBIE JJISI PEIICHUS, POBOUTH PACUETHI U
OLICHWBATh  PEAIUCTUYHOCTh IIOJIyUEHHOTO 3Ha4yeHHs (U3HUYECKOM
BEJIMYMHBL;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXKHO PEIIUTh MpPU [OMOLIU
(u3nYeCKuX METO/OB, MCIONb3Yysl OMUCAHHE HCCIEIOBAHUS, BBIICIATH
OpOBEPSIEMOE  NPEINOJOKEHUE, OLEHUBATh MPaBUWJIBHOCTh IOPsIKa
NPOBEJCHUS  UCCIECOOBAHMs, JIeJaTh BBIBOJBL, HHTEPIPETHPOBATH
pe3yNIbTaThl HAOIIOIEHUH U OIBITOB;

NPOBOAWTH OMBITBI TIO HAOMIOAEHUIO (PU3WYECKUX SBICHUN  WIH
(u3MUecKUX CBOMCTB Ten (M3yuyeHHE BTOpPOro 3akoHa HploTOHa, 3akoHa
COXPAHEHHUsl SHEPTuH, 3aBUCUMOCTb MEpHoja KoJIeOaHUH TPY>KUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYbI MaJIbIX KOJeOaHUM, MPSIMOJIMHEITHOE PacIpOCTPaHEHUE CBETA,
pas3joxeHue Oeoro cBeTa B CIEKTP, M3yUYEeHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)k€HHUs MpeaMeTra B coOMparouieit
JMH3€, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB H3IIyYEHUs):
CaMOCTOSATENIbHO  COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa
o0Opy/mOBaHus, OINUCHIBATH XOJ ONBITAa W €0  Pe3yibTaThl,
bopMyIUpOBaThH BHIBOJIHI;

IPOBOAUTH NPU HEOOXOAMMOCTH CEPHIO MPSMBIX U3MEPEHUHN, ONpPEeIIsis
CpeqHee 3HAa4YeHHE U3MEpsieMOM BeNUYMHBI ((POKYCHOE pacCTOsTHHE
coOuparolei JIMH3bI), OOOCHOBBIBATH BBIOOpP croco0a HU3MepeHus
(M3MepUTENHHOTO TTPUOOpPA);

NPOBOJUTH HCCIEAOBAaHHWE 3aBUCUMOCTEH (PU3MYECKHX BEIUYHH C
MCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTh MYTHU OT BPEMEHH



IpU PaBHOYCKOPEHHOM JBIDKEHHWH O€3 HadajJbHOW CKOpPOCTH, IMEpPHOJa
KoJe0aHUN MaTeMaTHYeCKOTro MasiTHUKA OT JJIUHBI HUTH, 3aBUCHUMOCTH
yria OTpakeHHs CBETa OT yIjla MaJeHHUS U yria MpeJoMJIeHUs OT yria
NaZieHusi): TUIAHUPOBAaTh HCCIEAOBAaHUE, CaMOCTOSATEIBHO COOHpAaTh
YCTaHOBKY, (PUKCHMpOBaTh pe3ynbTaThl MOJYYCHHOH 3aBUCHUMOCTH
¢u3NYECKUX BEIMYWH B BUAC TaOMUI] W TpaduKOB, JeNaTh BBIBOJBI IO
pe3ynbTaTaM HCCIeI0BaHNUS;

NPOBOJUTh KOCBEHHBIC W3MEpeHUs (U3MUECKUX BEIMYUH (CpeHHsI
CKOpPOCTh M YCKOpEHHE Teja TMpPH pPaBHOYCKOPCHHOM JIBIDKCHUH,
YCKOpEHUE CBOOOJHOTO TaaeHUs, KECTKOCTh MPYKHHBI, KOIPOUIIUEHT
TPEHHsI CKOJIbKECHHs, MEXaHH4ecKas paboTa W MOIIHOCTb, 4YacTOTa M
nepuoj; KoJeOaHWW MaTeMaTHYeCKOTO W MPYXHUHHOTO MAasTHUKOB,
ONTHUYECKass Cuwia coOuparomed JMH3bl, PAJAUOAKTUBHBIA  (HOH):
IUTAaHUPOBAaTh HM3MEPEHHUs, COOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY U
BBIMOJIHATh U3MEPEHMUSI, CIEAYys MPEIOKEHHON MHCTPYKLHUH, BBIYUCIIATH
3HaYeHUE BEJIMYMHBI U aHATTU3UPOBAThH MOIYICHHBIE PE3YIIbTATHI C yUETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUiia TEXHUKHA O0€30MaCHOCTHU P padoTe ¢ 1ab0paTOPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC MPHU3HAKM M3YUYCHHBIX (U3MYECKUX MOJCICH:
MaTepuaibHas TOUYKa, aOCOJNIOTHO TBEPAOE TENO, TOYCHHBI HCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJENb aToMa, HYKIOHHAS
MOJIeTIb aTOMHOTO SJIpa;

XapaKkTepu30BaTh MPUHLUIBI JACUCTBUS HW3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha MX omucaHus (B TOM YHCIE:
CHUIOMETP, JATUMKH IOJIOKEHHUS, PACCTOSHUS M YCKOPEHUs, pakera,
9XOJOT, OYKH, TMEpUCKom, (oToammapar, ONTUYECKHE CBETOBOJPDI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HUCHOJb3ys 3HAHUS O
CBOMCTBAax (U3MUECKUX SBICHUM W HeoOXoaumble (HUUIECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXE€MaTHUUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKHX IPOILIECCOB
IpU pPEIICHUH Y4eOHO-TPAKTUUYECKUX 3aj]]ad, ONTHYECKHE CXEeMbl IS
MIOCTPOCHUS U300paKESHHI B TIIOCKOM 3€pKajie U COOMpArOIeH JTHH3E,
NPUBOJAUTH  MpUMEpbl  (HAXOAWTh WHGOpPMALMIO O  MPUMEPAX)
NPAaKTHYECKOTO HCIOJB30BaHUs (PU3MUECKHX 3HAHUW B TOBCETHEBHOU
KU3HH JIJIs1 obecrieueHnst 0€30MacHOCTH TPU OOpaIieHu ¢ IpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3I0pPOBbsi M  COOIIOACHMUS
HOPM KOJIOTUYECKOTO MOBEACHHSI B OKPY KaIOIIEH Cpefie;



OCYIIECTBIIATh NOMCK HH(popManuu (U3MUECKOTO COAEPKAHUA B
HuTepHeTe, caMOCTOATENHHO (POPMYIHPYs MOMCKOBBIN 3ampoC, HAXOIUTh
MyTH OMPEIENICHUs JOCTOBEPHOCTH MOTYYCHHON MH(POpPMAIIUN Ha OCHOBE
MMEIOIIUXCS 3HAHUW U TONIOJIHUTENIBHBIX NCTOYHUKOB;

UCIOJIb30BaTh MPU BBINOJIHEHUN Y4E€OHBIX 3a/laHUi HAay4HO-TIOMYJIIPHYIO
auTepaTypy  (U3MUYECKOTO COAEpXKaHMs, CIPAaBOYHBIE  MaTEpHUAIbL,
pecypcrl cetu MIHTEpHET, BnaaeTh NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3oBaHus HHGOPMALIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbBIE IMUCHbMEHHBIE M YCTHBIE COOOILIEHUS Ha OCHOBE
MHPOpPMAIMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTIO COAEpIKAHMS,
nyOIMYHO TPECTABIATH PE3YJIbTaThl IPOEKTHON WM UCCIIEI0BATENbCKON
NEATEIBHOCTH, NPU OTOM TI'PAMOTHO  MCIOJI30BATh  HM3yYCHHBIN
MOHSATUMHBIN anmapar HM3y4yaeMoro pasjena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHE TMIpe3eHTale ¢ Yy4éToM OCOOEHHOCTEH ayAuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undgposBbie)
Konrpoabnbie | IlpakTuyeckue
n/n NPOrpaMMblI Bcero o0pasoBare/ibHbIE
padoThI padoThI
pecypcsl

Pa3nes 1. ®usnka u e€ poJib B NO3HAHMHU OKPY:KaK0IIero Mupa

11 ®dusuKa - HayKa 0 IPUPOJE 2 bubmrorexa [IOK
| g PP https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 6)) 2 1
R https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 E 2 1
CTECTBEHHOHAYYHBIH METO/] [TIO3HAHHUS oo T 416104
Htoro no pazneny 6

Paznen 2. HepBOHa‘{a.}IbHLIe CBCICHUSA 0 CTPOCHHUHU BEIIECTBA

2.1 CTpoeHUE BelIECTBA 1 Bubmorexa [JOK
' p H https://m.eds00.ru/7f416194
99 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII 5 1 bubmmoteka [IOK
' BEIIEeCTBA https://m.edso00.ru/7f416194
bubmmoteka [IOK
2.3 Arpera € COCTO elecTBa 2
TPETatHEt ORI BEIECTD https://m.edsoo.ru/7f416194
Uroro mo pazaeny 5
Pa3nen 3. /IBu:KeHHMe U B3aMMOeHCTBHE TeJl
3.1 Mexannueckoe IBUKEHUE 3 bubmorexa [IOK

https://m.edso0.ru/7f416194

3.2 Wueprus, macca, TNIOTHOCTh 4 1 but6mmoreka [IOK



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.edso0.ru/7f416194

bubmuorexa [JOK

. .B 14 2
3.3 Cuna. Buppt o https://m.edsoo.ru/7f416194
HUroro no pazneny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH H ra3oB
41 [asnenue. Ilepenaya naBneHus TBEpAbBIMU 3 bubnmnoreka HOK
' TeJIaMH, KHUJKOCTSIMH U Ta3aMU https://m.edsoo.ru/7f416194
bubnuorexa [JOK
4.2 5
JlaBIICHHE XKHKOCTH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 A 6
TMOChEpHOE AaBICHHE https://m.edsoo.ru/7f416194
44 [elicTBHE KUIKOCTH U raza Ha NOTPyKEHHOE y 3 bubnnorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Htoro no pazneny 21
Pa3nen 5. PaGoTa m MmomHoCTH. JHEprus
bu6mmoteka [IOK
A P 1
> aboTa M MOMIHOCTE 3 https://m.edsoo.ru/7f416194
bubmmoteka [IOK
5.2 11 5 1
POCTRIC MEXAHHIMET https://m.edsoo.ru/7f416194
bubmmoteka [IOK
5.3 M 4 1
CXAHUHCCKAT FHCPTHA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ieioB U TeM undgpoBbie
Ne n/m P Kontpoabnsie | IIpakrudeckue (uidpp )
NMPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TenyioBble siBJIeHUSA
bubmuorexa [JOK
11 C i 7
TPOCHHE 1 GROHCTRA BElleeTha https://m.edsoo.ru/7f4181ce
bubmnorexa [JOK
1.2 T 21 1 5
SIDIOBHIE HPOLECEH https://m.edsoo.ru/7f4181ce
Hroro mo paszneny 28
Pa3nen 2. DiaekTpuYecKHe U MATHUTHBIE SIBJIEHUS
21 DINIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnmnoreka [JOK
' M X B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2.2 IT i i 2 1 7
OCTOSHHRIH SICKTPHHCCIAL TOK 0 https://m.edsoo.ru/7f4181ce
2.3 MarsuTHsbIe SIBJICHUAS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2.4 4
IEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KJIACC

KoaunyecTBO yacoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne n/m P Kontpoabnsie | IIpakrudeckue (uidpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannuyeckue siBJeHUS
11 Mexanudeckoe IBH)KEHHE U CITIOCOOBI €ro 10 1 bubmuorexa [JOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bubmnorexa [JOK
1.3 3aKOHBI COXpaHe 10 3
KOHBL COXpaHeHiA https://m.edsoo.ru/7f41a4a6
Hroro mo paszneny 40
Paszgea 2. MexaHn4ecKkue KOJIC0AHUA U BOJHBI
bu6nuorexa [IOK
2.1 M 0 7 3
CXAHMHCCIIE RoJeham https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
2.2 M .3 8 1 3
CRAMIACCRUC BOIILHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nes 3. DiieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJE U 6 5 bubmuorexa [JOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6
Pa3znen 4. CBeToBbIE SIBJIEHUS
4.1 3aKOHBI paCpPOCTPAHEHUS CBETA 6 2 bu6muoreka [JOK



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

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

bubmuorexa [JOK
4.2
JIMH3BI ¥ ONITHYECKUE TIPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 asnosxeHue 0eoro CBeTa B CIIEKTP 3 httos://m.edsoo.ru/7fA1a4a6
Uroro no pazaeny 15
Pa3nen 5. KBaHTOBBIE SIBJIEHUS
bubnuorexa [JOK
1 nu 4 1
5 CIyCKAHKE U TOTJIONICHUE CBETA ATOMOM httos://m.edsoo.ru/7f41a4a6
bubmnorexa [JOK
2 1
> (CTpoeHiie ATOMHOTO 1pa 0 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nes 6. [loBTOpHTEIbHO-0000111a101MIT MOTYJ/Ib
6.1 [ToBTOpenue n 0600IIEHHE COIEPIKAHUS 9 2 bu6muoreka [IOK
' Kypca ¢pusmku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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




HOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KonuyecTBo yacos
Ne Hara
/i Tema ypoka Beero KonTpoJbHbIe IIpakTuyeckue n3yeHns
padoTshI padoTshI
1 ®dusuka — HayKa o npupoje. ABieHus 1
PUPOJIBI
2 ®dusnueckue IBICHUs
3 OuznyecKue BEIUYUHBI U UX H3MEPEHUE
VYpok-uccnenosanue "M3mepenne
4 TEMIEPATYPHI PU TIOMOILHU >KUIKOCTHOTO 1 1
TEPMOMETpA U IaTYHKa TeMIepaTyps”
5 MeTtobl HayuHOT0 No3HaHMs. Onucanue 1
(u3NYECKUX ABJIEHUH C TOMOULIBIO MOJIENIEN
Ypok-uccnenoBanue "[IpoBepka rumoTe3s:
5 JTAIBHOCTH MOJETA IapUKa, MYIEHHOTO 1 1
TOPU30HTAIILHO, TEM O0JIblIIE, YeM OOoJIbIIe
BBICOTA TTycKa"
Crpoenue BemectBa. OnbITHI,
7 JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE 1
BEIIECTBA
8 JIBMyKeHUE YacTHIL BEIISCTBA 1
Ypok-uccnenoanue «OMbITHI 110
9 HaOJII0IEHUIO TETIJIOBOTO PaCIIMpPEHUs 1 1
ra3oB»
10 ArperaTHble COCTOSTHUSI BEIIECTBA
11 Oco0eHHOCTH arperaTHBIX COCTOSTHUI BOJIBI.




O6o6menue no pazaeny «llepBoHauanbHbIC
CBEJICHHSI O CTPOCHHH BEIIECTBAY

Mexannueckoe aBukeHue. PaBHomepHoe 1

12 HEPaBHOMEPHOE JIBI)KEHUE

13 Ckopoctb. Equnnibsl ckopoctu

14 Pacuer nyt ¥ BpeMEHU IBUKCHUS

15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN

16 [TnoTHOCTH BemiecTBa. Pacuer Macchl u
o0bema Tena 1o ero MIOTHOCTH

17 JlaboparopHas pabota «OrnpeneneHue
IJIOTHOCTYU TBEPIOIO TEJIA»

18 Pemenue 3anau no teme "IlnoTHOCTH
BeniecTa"

19 Cua Kak XapaKkTepUCTHKA B3aMMOACHCTBHS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHast pabora «3yuenue

20 3aBUCHUMOCTH pacTsDKeHUs (nedopmaniun)
NPYKAHBI OT TIPUIIOKEHHOU CHITBDY

21 SIBnenue Tarorenus. Cuia TSKeCTH
CBsI3b MEX/1y CHIION TSKECTH U Maccou

22 tena. Bec tena. Pemenue 3agau no reme
"Cuna tsoxectu”

93 Cuna TsDKeCTH Ha IPYTHX TUIaHeTax.
du3nyuecKue XapaKTepUCTUKH TUIaHET

24 N3mepenue cun. Jflunamomerp

25 Bec Tena. HeBecomocth

26 CrnoxeHne IByX CHJI, HAIIPaBJICHHBIX 110




OJIHOM IpsiMoii. PaBHoIelcTBYIOIIAs CHIT

27

Pemenue 3agau no reme
"PaBHojelicTByrOMmas cui'"

28

Cuuia Tpenust u e€ Buabl. TpeHue B mpupojie
Y TEXHUKE

29

JlabGopaTtopnast pabora «3yuenue
3aBUCUMOCTHU CUJIbI TPCHHUA CKOJILXKCHUA OT
CHJIBI JABJICHUA U XapaKTepa
COTPUKACAIONIUXCS TOBEPXHOCTEH»

30

Pemenue 3aay Ha onpeneneHue
PaBHOACHCTBYIOLIEH CUIIbI

31

Pemenue 3anay no temam: «Bec tenay,
«['padmaeckoe nzodpakeHue cuim», «CUIB»,
«PaBHOIEHUCTBYIOIIAS CUI»

32

KonTtponsHast pabora mo remam:
«MexaHunueckoe JBHKeHue», «Macca,
MJIOTHOCTBY, «Bec Tenay, «I'paduueckoe
u3o0pakeHune cun», «CHITbD)

33

Jasnenue. CriocoObl yMEHBIIEHUS U
YBCIWUYCHUA OaBJICHUSA

34

JlaBneHue ra3a. 3aBUCUMOCTD JaBJICHUS Ta3a
0T 00bEMa, TemMIeparypsl

35

[Tepenaua naBneHus TBEPABIMU TEIAMHU,
SKUIKOCTSIMU U ra3zamu. 3axoH Ilackams

36

HaBJ'IeHI/Ie B XXUJKOCTH U Ia3€, BBI3BAHHOC
HeﬁCTBHeM CHIJIBI TSIOKECTHU

37

Pemenwne 3agau o teme «JlaBnenue B
JKUJIKOCTH U Ta3e. 3akoH [lackansy»




38

Coobmaromnmecs: cocyabl

39 I'unpaBnuueckuii mpecc

40 Manomertpsl. ITopiHeBON KUAKOCTHBINA
Hacoc

41 Atmocdepa 3emin 1 MPUUYUHBI €€
CYIIECTBOBaHUS

42 Bec Boznyxa. ATMochepHOe TaBlieHne

43 Wzmepenune armocheproro nasienus. Onsit
Toppuuennu

44 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT
BBICOTHI HaJl YPOBHEM MOPSI

45 bapomerp-anepoua. ATMocdepHoe HaBIeHHE
Ha Pa3IMYHBIX BHICOTAX

46 Pemenwue 3amay mo Teme " AtmochepHoe
napjexue"

47 JleiicTBHE KUAKOCTHU U ra3a Ha MOTPYKEHHOE
B HUX Te€J0. ApXuMeioBa cuiia
JlaGopaTtopHas pabota «OrnpeneneHue

48 BBITAJIKUBAIOLIEN CUJIBL, IEUCTBYIOLLEH HA
TEJI0, MOTPYKEHHOE B JKUKOCTh)
JlaGopatopHas paboTa 1o Teme

49 «HccnenoBanue 3aBUCUMOCTH Beca TeJa B
BOJIE OT 00bEMA NOTPYKEHHON B KHUAKOCTh
YacTH TeJa»

50 [InaBanue ten
JlaboparopHas padota "KoHcTpynpoBaHue

51 apeoMeTpa MM KOHCTPYHPOBAHUE JIOJKU U

omnpeneneHue e€ rpy30noabEMHOCTH"




Pemenne 3aaa4d 110 TCMaM: «IlmaBanue

52 cynoB. BoznyxornaBanuey, «JlaBnenue
TBEPABIX TEJN, KUAKOCTEH U ra30B»
53 Kontponbhas pabota o teme «JlaBnenue
TBEPABIX TEJ, KUAKOCTEH U ra30B»
54 Mexanunueckas padbora
55 Mormtnocts. Equnuiel MoniHocTu
56 VYpok-uccnenosanue "Pacyér MOIIHOCTH, 1
pa3BUBaeMoOM Npu NOAbEME 1O JIECTHHIIE"
57 IIpoctsie Mexanusmel. Peryar. PaBHOBecue
CHJI Ha pbIyare
Pbruaru B TexHHKE, OBITY U IPUPOJIE.
58 JlaGopaTtopHas pabora «¥ccrnenqoBanue 0.5
YCIIOBHIA PAaBHOBECHSI phlYara
59 Pemrenune 3anad o reme «Y cinoBus
paBHOBECHSI phIUara
Koadduiment moneznoro aeicTBus
60 mexaHuzMa. JlaboparopHas paboTa 0.5
«M3mepenne KIIJI HaKJIOHHOM TIOCKOCTH»
61 Pemenue 3amgau no teme "PaboTa,
MommHocTh, KITI"
62 Mexanunueckas sHeprust. Kunernueckas u
NOTEHIMATIbHAsL SHEPTUs
63 3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTHH
YPpOK-3KCIIEPUMEHT I10 TEME
64 "JKCIEpUMEHTAILHOE OIPE/IETICHHUE 1

W3MEHEHMSI KUHETHYECKOM 1 MOTEeHIIAIbHOMN

OHCPIruu 1Ipr CKaTbIBAaHUM TEJIA 110




HAKJIOHHOH IJIOCKOCTH"

65 KonrponsHas padora no reme «Pabora u 1
MOILHOCTb. DHEPIUsI»

66 PesepBHblii ypok. Paborta ¢ TekcTamu 1o 1
TeMe "MexaHuueckoe BUKeHue"
PesepBHeiit ypok. Pabora ¢ TekcTamu 1o

67 teMe "JlaBiieHne TBEPABIX TEIN, KUIKOCTEH 1 1
ra3zos"

68 PesepsHblii ypok. Pabora ¢ Tekctamu no 1
teme "Pabora. MouHocTs. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KJIACC

KoauuecTBO 4acoB

Ne Hara
w/n Tema ypoka Beero KouTpoabHubie IIpakTnyeckue e —
padoThI padoThI
OCHOBHBIE TIOJI0XKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOU TEOPUU U UX OIIBITHBIE 1
HOJTBEPKICHUS
2 Macca u pa3mep aTOMOB M MOJIEKYJT 1
3 Mopaenu TBEPIOro, KUJIKOTO U 1
ra3000pa3HOro COCTOSTHUH BEIIECTBA
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3o00pa3HOro COCTOSIHUI BellleCTBa Ha 1
OCHOBE IT0JIOKEHUI MOJIEKYJISIPHO-
KUHETHYECKOU TeOpuu
3) Kpucrannuueckue u amop¢Hble Tena 1
6 CMaunBaHUe U KalHUIIPHOCTb. 1
[ToBepXHOCTHOE HATSKEHHE
7 TemioBoe paclIupeHne U CKaTHE 1
8 Temmeparypa. CBsi3b TEMIIEPATYPHI CO 1
CKOPOCTBIO TETIJIOBOTO JIBUKECHHUS YACTHII
9 Buyrpennss sneprusi. CnocoObl U3MEHEHUs 1
BHYTPEHHEHN YHEPrun
10 Buasl Tennonepenaun 1
VYpok-koHpepennus "[Ipaktuueckoe
11 HCIIOJIL30BaHUE TEIUIOBLIX CBOMCTB BEILIECTB 1 1
U MaTepUaIoB B LIEJSIX 3HEprocoepekeHus "
12 KonnuectBo Tenmnorel. Y aeabpHas 1




TCIINIOEMKOCTD

13

YpaBHeHHE TEIUIOBOTO OanaHca.
TennooOMeH u TEeTI0OBOE paBHOBECHE

14

JlaboparopHas pabota "MccnenoBanue
SIBIICHUS TETIOOOMEHA TP CMEIITMBAHUH
XOJIOJIHOW U ropstueit BOAbI"

15

Pacuer xonuuecTBa TCIIJIOTHI, HGOGXO[[I/IMOFO
AJI1 Harpe€BaHud TEjia U BbIACIACMOI'O UM
IIpU OXJIAXKJACHUN

16

JlaboparopHnas pabdota "OmnpeneneHue
yZeJIbHOW TEIJI0EMKOCTH BellecTa'

17

OHeprus TommBa. Y ieiabHasi TerjaoTa
CrOpaHus

18

[InmaBnenue n oTBEpAEBaHUE
KPUCTAJNINYECKUX TeIl. Y IeNIbHas TelIoTa
IUTaBJICHUS

19

JlaGopaTtopHast pabota "Ornpezenenue
yAEIbHON TETUIOTHI IUIaBJIeHUs Jibaa"

20

[TapooOpa3zoBanue u KOHICHCAIIHSL.
Hcnapenne

21

Kunenwne. Y nenpHas Tennora
napooOpa3oBaHUs U KOHJICHCAIIIH.
3aBUCHMOCTH TEMIIEPATYPHI KUTIEHUS OT
aTMoc(hepHOTro JaBICHHUS

22

Bnaxxnocts Boznyxa. Jlaboparopnas pabota
"OnpeneneHne OTHOCUTEILHON BIAKHOCTH
BO3qyXa"

23

Pemienne 3ama4d Ha OMNPCACIICHUC BJIAXKHOCTU




BO3yXa

[TpuHIMIBI PAOOTHI TETLIOBBIX JBUTATEICH.

24 [TapoBas TypOuHa. J[BUraTesib BHyTpEHHETO
CropaHus

o5 KII/I TerutoBoro nBurarens. TerioBbie
JIBUTATENIH U 3aLIUTa OKPYKAIOLIEH Cpeibl

26 3aKOH COXpaHEHHUs U NIPEBpaILEHUs SHEPTUU
B TEIUIOBBIX IIpoLECCcax
[ToaroroBka Kk KOHTPOJIBLHOM paboTe MO TEME

27 "TemnoBbie siBiieHUs. VI3MeHeHne
arperaTtHbIX COCTOSIHUI BelecTa"
KonTtponpHas padota o Teme "TemoBbie

28 ABJIeHUs. VI3MeHeHne arperaTHbIX COCTOSHUN
BeniecTa"

29 OnekTpusanus Tei. [[Ba poaa
AIIEKTPUYECKUX 3apSAI0B

30 Ypok-uccnenoBanue "IaeKTpU3aIMs TN
MHAYKIMEW U IPU COTIPUKOCHOBEHUN"

31 B3aumoneiicTBre 3apsKeHHBIX Tell. 3aKOH
Kynona
Onexrpuueckoe nojue. HanpskeHHOCTD

32 anekTpudeckoro noss. [lpunumn
CYNEPIO3UINH IIEKTPUUECKUX MTOJIEH

33 Hocurenn aneKkTpruueckux 3apsiios.
OnemeHTapHbIi 3apsaa. CTpoeHue atoma

34 [IpoBOgHMKY U THUANEKTPUKH. 3aKOH
COXpaHEHHUsI NIEKTPUUIECKOTO 3apsaaa

35 Pemmenue 3a1a4 Ha mpuMeHEHNE CBONCTB




SJICKTPHUYCCKUX 3apA10B

DNEKTPUYECKUN TOK, YCIIOBUS €T0

36 cymecTBoBanus. IcTOUHUKH
AIEKTPUUYECKOTO TOKA

37 JlecTBUS 27EKTPUUECKOT0 TOKA
VYpoxk-uccnenosanue "Jleiicteue

38 IIEKTPUYECKOTO I10JIsI HA IPOBOJIHUKU U 1
JIADTIEKTPUKH"

39 DNEKTPUYECKHUIA TOK B METAJUIAX, JKUKOCTSIX
U razax

40 DJeKTpuuecKas 1ernb U €€ COCTaBHbIC YaCTH

41 Cuna toka. JlabopaTopHas pabora 05
"N3MepeHue U peryJmpoBaHue CUIIbl TOKa" '
DneKTpuueckoe HanpshkeHue. BonbTmerp.

42 JlaboparopHas padoTa "M3Mepenue u 0.5
pEryJIupOBaHUE HAPSKEHUS"

43 ConpoTtuBieHre NPOBOJHUKA. Y I€TbHOE
COIIPOTHUBIIEHUE BELIECTBA
JlaGopaTtopHas paboTta "3aBUCUMOCTh

44 AIEKTPUUYECKOTO COMTPOTUBIICHHS 1
IIPOBOHHKA OT €T0 JUIWHBI, TJIOIIA T
MONEPEYHOr0 CeYeHus1 U Marepuana'

45 3aBHCHUMOCTh CHJIBI TOKA OT HATIPSKCHHUS.
3akon OMa 11 y4acTKa 1enu
JlaboparopHas paboTta "Hccrnenoanue

46 3aBHCHUMOCTH CHUJIBI TOKA, HIIYLIETO Yepes 1

PE3UCTOP, OT CONPOTUBIICHHUS PE3UCTOPA U
HanpspKEHUs Ha pesucrope”




47

IlocnenoBarenbHOE U napaujiCJIibHOC
COCAMHCHUA ITPOBOIHUKOB

48

JlabopaTtopHast pabota "I[IpoBepka npasuia
CJIOKEHHMSI HAIIPSHKEHUN TTPpU
MOCIIEI0BATEIHHOM COCIMHEHUU JIBYX
pe3uctopon”

49

JlaboparopHas padota "lIIpoBepka npasuia
JUISL CHJTBI TOKA MIPH MapajIeIbHOM
COEJIMHEHUH Pe3UCTOpPOB"

50

Pemenue 3amau Ha MMPUMCHCHUC 3dKOHA Oma
A pa3JIMIHOro COCANHCHUA IIPOBOAHUKOB

51

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon Jxoynsa-Jlenna

52

JlabopaTtopnast pabora "Ornpeznenenue
pabOThl ¥ MOIITHOCTH 3JIEKTPUYECKOI0 TOKA"

53

DNeKTpUYEcKUe LIeNu U OTpeduTenn
AIIeKTpUYecKoi sHeprun B 0bITy. KopoTkoe
3aMbIKaHUE

54

[ToaroroBka Kk KOHTPOJIBLHOM paboTe MO TeMe
"DreKTpUUeCKHe 3apsibl. 3apsKEHHBIC Tena
U UX B3auMojierctBus. IlocTOSHHBIN
3JIEKTPUUYECKUNA TOK"

55

KonTponbHas pabora no teme
"DnekTpuueckue 3apsabl. 3apsLKEHHbBIC Tena
U UX B3auMojiercTBus. I10CTOSHHEIN
ANEKTPUUECKUN TOK"

56

ITocTosiHHBIC MAarHUTHI, UX B3aUMOJCHCTBHE

57

VYpok-uccienosanue "M3ydenne nonei




HOCTOSIHHBIX MAarHuTOB"

58

MarnautHoe 1oine. MarHuTHOE moJjie 3eMITH 1
€ro 3HadyeHue IIg )KU3HUA Ha 3eMIe

59

OmneiT OpcTena. MaruuTtHoe 1nose
JIEKTPUYECKOr0 TOKa MaruurHoe noiue
KaTYILIKH C TOKOM

60

[IpuMeHeHue 3eKTPOMarHuTOB B TEXHUKE.
JlabGopaTtopnast pabota "M3ydenue nencTus
MarHuTHOTO T0JIs HAa TIPOBOJHUK C TOKOM"

0.5

61

DNEeKTPOABUTaTEIb IOCTOSIHHOTO TOKA.
Hcnonb3oBanue aneKkTpoaBUraTesieid B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.
JlaboparopHas padora "KoncrpyupoBanue u
n3y4deHue padoThl AJEKTpoABUTaTeNs"

62

OmnbiTel @apazest. 3aKOH 3JEKTPOMarHUTHOM
nHaykuuu. [Ipasuno Jlenna

63

Onektpore”eparop. CrocoObl MOTydeHUs
ANEKTPUIECKON SHEPTUH. DIEKTPOCTAHIIUN
Ha BO30OHOBIIIEMBIX UCTOYHUKAX YHEPTUU

64

[ToaroroBka Kk KOHTPOJIBLHOU paboTe MO TemMe
"DNIeKTpUUECKHE U MAaTHUTHBIC SIBJIICHUS "

65

KontponbHas padota o Teme
"DNIeKTpUUECKHE U MarHUTHBIC SIBJICHUS"

66

Pesepaublii ypok. PaboTa ¢ Tekctamu 1o
teme "TemnoBsie siBeHHUS"

67

PesepHbIii ypok. PaboTa ¢ Tekctamu mo
teme "[locTosHHBIH A51eKTpUdecKuii ToK"

68

PesepBHsiit ypok. Pabora ¢ TekcTamu 1o




Teme "MaruurtHsie sBiaeHud"

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

68
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9 KJIACC

KoauuecTBO 4acoB

Ne Hara
w/n Tema ypoka Beero Kontpoabubie | Ilpakruyeckue e —
padoThI padoThI
1 Mexannueckoe ABMxeHne. MarepuanbHas 1
TOYKa
5 Cucrema orcyera. OTHOCUTENBHOCTh 1
MEXaHUYECKOTO JTBM)KCHUS
3 PaBHOMEpPHOE IPSIMOJIMHEWHOE ABUKEHUE 1
4 HepaBHOMepHOE NPSAMOIMHENHOE IBUKEHHUE. 1
Cpenusisi 1 MTHOBEHHAsI CKOPOCTh
5 [IpsimonHENHOE PAaBHOYCKOPEHHOE 1
JIBUKEHUE. Y CKOpEHUE
CxopocTb MPSMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO ABWXeHHUS. [ paduk 1
CKOPOCTH
JlaGopaTtopHast pabota "Onpeznenenue
7 YCKOPEHHUS TeJia MPU PaBHOYCKOPEHHOM 1 1
JIBDKEHUH 10 HAaKJIOHHOM MJI0CKOCTH"
8 CBobOoanoe nagenue Ten. OnbiTel [Nanumnes 1
PaBHOMEpHOE BHKEHNE TIO OKPYKHOCTH.
9 [Tepuon u wactora oOparmenus. JluneitHas u 1
yIJI0Basi CKOPOCTHU
10 LleHTpOCTpEMUTENBHOE YCKOPEHHE
11 IIepsbiit 3akoH HproToHa. BexTop cuibl
12 Bropoii 3akoH HeroTOHA. 1
PaBHopelicTByrOIas cuia




13

Tpertuit 3akon Herotona. Cyneprno3uius cui

Pemenne 3ala4 Ha IPUMCHCHUC 3aKOHOB

14
Hsrotona

15 Cuia ynpyroctu. 3akoH ['yka

16 Pemenue 3anay no reme «Cuiia ynpyroctu»

17 JlaboparopHas paborta «OrmnpeneicHue
YKECTKOCTHU TIPYKUHBI

18 Cwita TpeHus

19 Pewenue 3anau no reme «Cuiia TpeHUs»

20 JlaboparopHas padota "OmnpeneneHue
Kod(duImeHTa TPeHHsI CKOIbXKeHus"

21 Pemenue 3amau mo teme "3akoHsl HeloTOHA.
Cuna ynpyroctu. Cuna tpeHus"

99 Cuita TSKeCTU U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpEHHE CBOOOIHOTO MaICHUS
Ypok-koHpepenius "J{BrkeHne Ten BOKPYT

23 rpaBUTalMOHHOTO IeHTpa (ComHeuHas
cuctema). ['amaktuku"

24 Pemenue 3amau mo teme "Cuita TSKECTH U
3aKOH BCEMUPHOTO TATOTEHUS"

o5 [lepBas kocMHUecKasi CKOPOCTb.
HeBecoMocTs u neperpy3ku
PaBHOBECHE MaTepUaIbHON TOUKH.

26 AbcomoTHO TBEpOE Teno. PaBHOBecHe
TBEPIOTO TEJA € 3aKPEIUIEHHONW OCBIO
BpaIeHus

27 MowmeHT cuinsbl. LeHTp TsxecTn




Permenne 3agad mo reme "MOMEHT CHIIBI.

28
Hentp TsikecTn"
[MoxroroBka Kk KOHTPOJILHOW paboOTeE MO TEME

29 "MexaHu4ecKoe JIBUKCHHE.
B3aumopneiictue Ten"
KontponbHast pabora o Teme

30 "MexaHHUEeCKOe ABIKEHHE.
BszaumozeiictBue Ten"
Nmnynbe Tena. Umnynbse cuibl. 3aKoH

31 COXPaHEHHUs UMITYyJIbCa. YIIPYroe u
HEYIIPYroe B3auMO/ICHCTBUE

32 Pemenue 3amau mo teme "3akOH COXpaHEHUS
umnyisca'

33 Ypoxk-kordpepenuus "PeakTHBHOE TBUKECHUE
B IIPUPOJIE U TEXHUKE"

34 Mexannueckasi paboTa U MOIITHOCTh

35 PaGota cuibl TsKECTH, CHITBI YIIPYTOCTH U
CWJIBI TPEHUS
JlaGopatopHas pabota «Onpeznenenue

36 paboThI CUIIBI TPEHUS IPU PABHOMEPHOM
JBUKEHHUH TeJa M0 TOPU30HTAIBHON
TIOBEPXHOCTHY

37 Cas13b dHepruu U padotel. [loTeHnnanpHas
SHEprus

38 Kunernueckas sueprus. Teopema o
KMHETUYECKOW SHEPTUU

39 3aKOH COXpaHEHUs SJHEPTUH B MEXaHUKE

40 JlaGopaTtopHast pabota «l3y4yeHue 3akoHa




COXpPAaHCHUSA SHCPTUM»

Konebarensnoe JABMKCHUE U €T'O0

H XapaKTEePUCTHUKU

42 3aryxaromue kojeOanus. BeiHyX1eHHbIe
Kosiebanus. Pesonanc

43 MareMaTuuecKkuil U Npy>KUHHBIA MassTHUKU
VYpok-uccienoBanue «3aBUCUMOCTD [IEPHOJA

44 KOJICOAHUH OT JKECTKOCTH MPYKUHBI K MACChI
rpy3a»

45 [IpeBpatenue YHEPTUN IPH MEXAHUIECKUX
KOJICOAHUSIX
JlaGopaTtopHast pabora «OnpeneneHue

46 YacTOTHI U NTepHoJia KoJieOaHul Py>KUHHOTO
MasiITHUKa»
JlaGopaTtopHas padota «I[IpoBepka

47 HE3aBUCHMOCTH Ilepuoja KonebaHuil rpysa,
MOJBEIIEHHOI0 K HUTHU, OT Macchl rpy3a»
Mexannueckue BoJiHbl. CBOMCTBA

48 MexaHu4yeckux BoJH. [IpogonbHble 1
HOTIEPEYHbIE BOJIHBI

49 VYpoxk-koH(pepentus "MexaHNUYeCKHE BOJHBI
B TBEpI0M Tene. CelicMuieckue BOTHBI"

50 3ByK. PacripocTpaneHnue u oTpakeHHue 3ByKa

51 VYpoxk-uccnenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

59 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53 Ypok-koHpepenuus "YIiIbTpa3sByk U




UHQPa3BYK B IPUPOJIC U TEXHUKE"

54

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"3akoHbl coxpaHeHus. Mexannueckue
KoJieOaHus U BOIHBI"

55

KonTponpHas padora o Teme "3aKoHbI
coxpaHeHus. MexaHu4yeckue KoiaeOanus u
BOJIHBI"

56

DJIIeKTPOMArHuTHOE TOJIE.
3H€KTpOMaFHI/ITHI)I€ BOJIHBI

57

CBolicTBa QJICKTPOMArduTHBLIX BOJIH

58

Ypoxk-koudepennus "Llkana
AIIEKTPOMArHUTHBIX BOJH. Vcrionb30Banue
AIIEKTPOMArHUTHBIX BOJH JUISI COTOBOM
cBs3u"

59

VYpok-uccnenosanue "M3yuenue cBoWcTB
AIIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO
MoOMIIBHOTO TenedoHa"

60

Pemenne 3aaa4 Ha OopCACICHUC YaCTOThI 1
JIJINHBI BJIGKTpOMaFHI/ITHOI\/JI BOJIHBI

61

DneKTpOMarHuTHast MPUPO/ia CBETA.
CxopocTts cBeTa. BomHOBBIE CBOMCTBA CBETA

62

Hcrounuku ceera. [IpsaMonunennoe
pacnpocTtpaHeHue csera. 3atMeHus ConHua u
JIyHb1

63

3aKoH OTpaxeHUs cBeTa. 3epkaina. Pemenue
3a/1a4 Ha IPUMEHEHNE 3aKOHA OTPAXKEHHUS
cBeTa

64

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH MpECIOMJIICHUSA




CBCTa

[TonHoe BHYTpeHHEE OTpa’KeHUE CBETA.

65 Hcnonp30BaHue MOIHOIO BHYTPEHHETO
OTpaKeHUsI B ONITUYECKUX CBETOBO/IAX
JlabopaTtopnast pabora "HcciaenoBanue

66 3aBUCUMOCTH YIJIa IPEJIOMIIEHHS] CBETOBOTO
Jqy4a OT yIJla MaJeHusl Ha paHuLe "BO31yX-
crekyio""

Ypok-koH(pepenmus "Mcnons3oBanue

67 IIOJIHOTO BHYTPEHHETO OTPAXKECHHUSI:
CBETOBO/IbI, ONTUKOBOJIOKOHHASI CBS3B"

68 Jluna3el. OnTUYecKast cuja JINH3bI

69 [TocTpoenne n300pakeHUI B TUH3AX
JlaboparopHas pabota "Onpenenenue

70 (OKYCHOTO pacCTOSIHUS U ONTHYECKOMN CHIIBI
cobuparoien JMH3bI"

71 Ypok-koHpepenus "OnTuyeckue TMH30BbIE
npuOopsr"

72 I'na3 xak onTuyeckas cucrema. 3peHue

73 Ypok-konpepennus "Jledextsl 3penus. Kak
COXpaHMTH 3peHue"

Paznoxenue 6enoro csera B criekTp. ONbITHI

74 Herotona. CroxxeHne crieKTpajabHbIX IBETOB.
Hucnepcus ceera
JlaGopatopHas padota "OnbITh IO

75 pa3I0KEeHUI0 OEI0ro CBeTa B CIEKTP U

BOCTIPUATHIO LIBETA IPEIMETOB MPHU UX
HaOJII0/IEHUU Yepe3 LIBETOBbIE (QUIbTPHI"




VYpoxk-nipaktukyM "BoiHOBBIE CBOMCTBA

76 CBeTa: AMcCIepcus, MHTepdepeHIus 1
nudpakmus"

77 OmnpiTel Pesepdopaa u mnanerapHast MOJeINb
aToma

78 ITocrynater bopa. Mozaens atroma bopa

79 Hcnyckanue u MoraoneHe cBeTa aTOMOM.
KBanTsI. JInHEHYaThIE CIIEKTPBI

80 VYpoxk-npaktukym "HabrogeHue cuekTpoB
UCITyCKaHUs"

81 PaguoakTuBHOCTD U €€ BUBI

82 Ctpoenue atomMHOro a1apa. Hykinonnas
MOJIeJTh

83 PannoaktuBHble npeBpaiienus. M3oTorms

84 Pemenue 3anay no teme: "PagroakTuBHbIE
npeBpauieHus "

85 [lepuon nonypacnana

86 VYpok-koHpepenus "PaguoakTuBHbIE
U3JIy4E€HUs B IPUPOAE, MEAULIMHE, TEXHUKE"

87 SnepHble peakiy. 3aKOHBI COXPaHEHMUSI
3apsI0BOIO ¥ MAaCCOBOT'O YHCET

88 DHeprus CBSI3u aTOMHBIX sijiep. CBsi3b MaccChl
Y SHEPTUu

89 Pemenue 3amnau no treme "SnepHsie peakuun"

90 Peakuuu cunTe3a U ieneHus saep.
Wcrounuku sHeprun ConHIa 1 3B€31

91 Ypoxk-koHpepenuus "SAnepHas sHEpreTUKa.




JleficTBHs paAOAKTUBHBIX U3JIyYCHHUM HA
YKUBbIE OpraHU3MBbI"

92

[ToarotoBka K KOHTPOJILHOU pabOTE MO TEME
"DJIeKTPOMarHuTHOE TOJIE.
DJeKTpOMarHuTHbIe BOJIHBL. KBaHTOBBIE
siBICHUS"

93

KonTtponbHast pabora o Teme
"DJIeKTpOMarHuTHOE MOJIE.
DJIEKTpOMAarHUTHBIC BOJIHBI. KBaHTOBBIE
siBICHUS"

94

[ToBTOpenue, o606meHue. JlabopatopHbie
pabotsl o Kypey "B3zaumonerictBue ten"

95

[ToBropenue, 0600menue. Pemenne
PACUCTHBIX U KAYCCTBCHHBIX 3a/1a4 110 TCMC
"TemoBbI€ MIpoIiecCh”

96

[ToBTopenue, 0600menue. Pemenne
pacYeTHBIX M KAYeCTBEHHBIX 33]1a4 110 TeMe
"KIIJI TermoBsIX ABUraTeci'”

97

[ToBTOpenue, 06061meHue. Pemenue
pacyeTHBIX M Ka4eCTBEHHBIX 3a/]a4 [0 TEME
"KII/I anexTpoycTtanoBOK"

98

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

99

[ToBTOpenue, 06061meHune. Padora ¢
TEKCTaMH MO TeMe "3aKOHbI COXPAaHEHUS B
mexanuke"

100

[ToBTOpenue, o606menue. Pabota ¢
tekctamu 1o Teme "Konedauus u BoiaHb!"




101 [ToBTOpenue, 060o6menue. Padora ¢ 1
TekcTaMHu 110 TeMe "CBETOBBIC SIBIICHUS"
[ToBTOpenue, o6o0mmenue. Padora ¢
102 TekcTamu 1o teme "KBaHTOBas U siiepHas 1
¢duznka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI IUIAA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET
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