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IMNOACHHUTEJIBHASA 3AIINCKA

[IporpaMmma 1o @Qu3uke Ha YypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJ€HA HAa OCHOBE IMOJOXKEHUI M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOTrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yu€toM (enepanbHON paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Ousnkay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (OpMUPOBAHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYaIOIIMXCSI M OPTraHU3aLUI0 H3YYCHHS
bu3MKM Ha NeATebHOCTHOM OcHOBe. B mporpamme mo ¢Qusuke yduThIBarOTCS
BO3MOXHOCTH y4yeOHOro mpenMera B peanuzauuu TtpedboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METaNpPEAMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsI.

[Iporpamma no usuke ycTaHaBIMBaeT pacrpeereHrue yueOHOro Marepuania
1o rojaMm o0yudeHus (1o Kjaccam), MpeiaraeT IPUMEPHYIO MOCIeI0BaTEIbHOCTb
U3YYEHHUS T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOrO COAEpKaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcsl.

[TIporpamma mo ¢Qusuke pa3paboTaHa ¢ LENbI0 OKa3aHUS METOIUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt MporpaMmbl IO Y4eOHOMY TIPEIMETY .

®duszurka ABIAETCI CUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IIPEIMETOB, IOCKOJbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, OMOJI0OTHEN, aCTpPOHOMHUEH 1 pU3HUecKoii reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUHYIO KapTHUHY MHUpA, MPEIOCTaBIseT HauboJiee sICHbIC
oOpa3lbl MPUMEHEHUsI HAYYHOTr0 METO/1a TO3HaHUsl, TO €CTh Ccroco0a MoJydeHuUs
JIOCTOBEPHBIX 3HAHUI O MHUpE.

Opna w3 raaBHBIX 3a7a4 (PU3NUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
00pa3oBaHUs COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPaMOTHOCTH H
UHTEpeca K HayKe y 00y4arouuxcs.

N3yuyenue ¢Qusukn Ha 0a30BOM YpOBHE MpEIIoJiaraeT OBJaJCHUE
CIEIyIOIIUMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIUMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCT:

e HAy4YHO OOBSICHSATH SIBJICHUS;

e OIICHMBATh U IOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIE/IOBAHMUS;

e HHTEPNPETUPOBATH  JaHHBIE U  HCIOJb30BaTh  HAy4YHbIE
J0Ka3aTeIbCTBA JUIsl MOJYyYEHHUS BHIBOJIOB.

[lenn w3yueHus GU3NKKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
omnpeneneHsl B Konuenmuu npenoaaBaHust yuyeOHoro mnpeamera «®Pusuka» B
oOpa3oBareibHBIX opraHuzanusx Poccuiickoit ®enepanuu, peamu3yromUx
OCHOBHbBIE  00111€00pa3oBaTe/IbHbIE MPOTPAMMBI, YTBEPKIEHHON peleHueM



Komnerun MunucrtepcTBa npocsenieHust Poccuiickoit denepanuu (mpoToKoI oT 3
nekabps 2019 r. Ne [1IK4BH).
Iesun n3zyyenus pusnku:

npuoOpeTeHrne HMHTEepeca W CTPEeMJICHHS OOydYalolmuXxcs K HaydHOMY
W3YYCHUIO TPUPONBI, PA3BUTHE WX HHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO]IC MO3HaHUs B (POPMUPOBAHHE
HCCIIEJIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSIM;
¢dbopMupOBaHKE HAYIHOTO MUPOBO33PEHHUS KaK PE3yIbTaTa U3ydeHHsI OCHOB
CTpOEHUs MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;
dbopMUpOBaHHE TPEICTABICHUA O PO (U3UKH IS Pa3BUTHS IPYTHX
€CTECTBCHHBIX HayK, TEXHUKHU ¥ TEXHOJIOTHI;

pa3BUTHE  TpPEACTaBICHUH O  BO3MOXKHBIX  cdepax  Oyayuien
npo¢eCCUOHANILHON NIeSITENIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JabHEIeMy oOy4eHHUIO B ’TOM HaINpaBIICHUU.

JlocTmkeHHe 3TUX IieNiel MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
oO1ero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CISAYIONTUX 3a/4a4:

npuoOpeTeHNEe 3HAHWK O JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

NpUOOpETEHNE YMEHHI ONMHMCHIBATH U OOBACHATH (PU3MUECKHE SBICHHS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHHA;

OCBOCHHE METOJIOB PEIICHUS NPOCTCUITUX PACUYETHBIX 3amad ¢
HCITIOJIb30BaHUEM buszrIecKux MOJIeTIeH, TBOPYECKHUX "
MPaKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOIHBIC SBJICHUS U BHITIOJIHATH OMBITHI,
nabopaTtopHble pabOTBI U DKCIEPUMEHTAJIbHBIC HCCIICJIOBAHHUS C
WCITIOJIb30BAaHUEM U3MEPUTEITHLHBIX TPUOOPOB;

ocBoeHHE MPUEMOB PabOTHI ¢ MH(pOpMaIuel GU3NIECKOTO COJEPIKAHMUS,
BKJIIOYAsi THPOPMAIIUIO O COBPEMEHHBIX JOCTMIKEHUAX (QU3HMKHU, aHAIU3 U
KPUTHYECKOE OIICHMBaHUE WH(OPMAITUH;

3HAKOMCTBO €O cepaMu MpoQecCUOHATBLHON JACSTEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (PU3UIECKON HAYKH.

Ha uzyudenue ¢usuku (6a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJIEN0), B 8
Kiacce — 68 gyacoB (2 yaca B Hemeno), B 9 knacce — 102 gaca (3 gaca B HEZEIO).

[Ipennaraemslii B mporpamMmmMe 1no (Qu3MKe MepedyeHb JabopaTopHbIX padboT U
OTIBITOB HOCUT PEKOMEHATENIbHbINA XapaKTep, yUUTEeIb JeNaeT BEIOOP MPOBEICHUS



7abopaToOpHBIX PabOT M OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
00yJarommxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHWi, MpeajaraéMbiX B pamMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKE.



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY KAIOIIEro MUpa.

®dusuka — Hayka O npupoze. SBieHus npuponsl. OU3NUECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbL. M3MmepeHue Qusnyueckux BenuyuH. Duznyeckue
npubopsl. [lorpemHocts u3mepenuit. MexxayHapoaHasi cUCTeMa €IMHHII.

Kak ¢wusuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4YaloT MPUPOY.
EcTecTBEeHHOHAy4YHbIII METOJ NO3HAaHHWA: HAOIIOJEHUE, IOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBHIKEHHUE THIOTE3, IKCIIEPUMEHT MO IPOBEPKE TMIOTE3, OOBSICHEHHE
HabmogaemMoro aBieHus. Onucanue GU3NYECKUX SIBICHUN C TOMOIIBIO MOJEIEH.

Hemoncmpayuu.
1. MexaHn4deckue, TEIUIOBbIe, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC
SBJICHUS.

2. Dusudeckue MpUOOPHI M MPOLEypa MPIMBIX U3MEPEHUI aHAJIOTOBBIM H
1 (ppOBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpezenieHne LEHBI AEHUS MIKAIbl U3MEPUTENIBHOTO MPUOOpa.

2. H3mepenue paccTosiHUN.

3. Msmepenune o0bEMa )KUAKOCTH U TBEPOTO TEA.

4. OnpezneneHue pa3MepoB MaJIbIX TEN.

5. M3mepenue temreparypsl NpH MNOMOIIHA KHIKOCTHOTO TEPMOMETpa U
JaTYUKa TEMIIEPATYyPBI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE THIOTE3bI: JAJIBHOCTH MOJIETA
HIapuKa, MyIMIeHHOTO TOPU30HTAJIbHO, TeM OOJIbIle, YeM OOJbIIe BhICOTA
mycKa.

Pa3zpnes 2. IlepBoHavyanbHbIe CBEACHUS O CTPOCHMH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mmepbl. ONbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBxkenne dactul BemlecTBa. CBs3b CKOPOCTH JBUKEHUS YaCTHI[ C
temriepatypoil. bpoyHoBckoe aBmxenue, nud@ysus. BzaumoneiicTBue uacTuil
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEN M TBEPIBIX
(KpUCTAIIIMYECKUX) Tell. B3auMOCBsA3b MeXAy CBOWCTBAMHM BELIECTB B Pa3HbBIX
arperaTHbpIX COCTOSHUSX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHreM. OCcOOEeHHOCTH
arperaTHbIX COCTOSIHUI BOJBI.

Hemoncmpayuu.

1. HaGnrogenue OpOyHOBCKOTO IBHXKEHHS.



2. Habmonenue nuddysumn.
3. HaOmionenue — siBneHui,  OOBSACHAIOMIMXCA  MPUTSIKEHUEM  WIH
OTTAJIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnsie pabomosl u onvimol.

1. OneHka JuMaMeTpa aroMa METOJAOM psiioB  (C  HUCIOJIb30BaHUEM

dboTorpaduii).
2. OmbITHI 10 HAOJIIOACHHUIO TETUIOBOT'O PACHIMPEHUS ra30B.
3. OnpITHI 10 0OHAPYKEHUIO JEHCTBUS CHUJI MOJICKYJISIPHOTO TIPUTSKEHUS.
Pa3nen 3. /IBuskeHue U B3auMoieiCTBHE TeJl.
Mexannyeckoe nBUKEHHE. PaBHOMEpHOE W HEpPAaBHOMEPHOE JIBUKCHHE.
Cxopoctb. CpenHsisi CKOpPOCTh MPH HEPABHOMEPHOM JBMKEHUH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.
SlBneHne uHEpUMM. 3aKOH HMHEPLUUHU. B3auMoaencTBHe Tell Kak IpPUYMHA
W3MEHEHUsS CKOpPOCTH JBWXKEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B €IMHUIE
o0BEMa BelecTBa.
Cuna Kak XapakTepHCTHKa B3auMojeucTBusi Ten. Cua ynpyroctu U 3aKOH
['yka. 3MepeHue Cuiibl ¢ MOMOIIBIO TUHAMOMETpPA. SIBJI€HUE TATOTCHUS U CUJIA
TskecTH. CHila TSKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenue
CWJI, HAaNpaBJICHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cui. Cuia TpeHwusl.
TpeHue CKOJIbKEHHS U TPEHUE NOKOsA. TpeHue B MpUpOAE U TEXHUKE.
JHemoncmpayuu.
1. HaOmroneHue MexaHUUYECKOTO ABMKEHHUS Tea.
2. N3mepeHune cKOpOCTH MPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOmtonenue siBneHus WHEPIUU.
4. HaOmronenve n3aMeHeHUs! CKOPOCTHU MTPH B3aUMOJICHCTBUU TE.
5. CpaBHEHHME MacC 10 B3aUMOJICHCTBUIO TEI.
6. Clio’)keHHE CUJI, HAPABJICHHBIX 1O OJTHOW MPSIMOM.
Jlabopamopnvie padoomot u onvimol.
1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO JABUKEHUA (IIapUKa B KUIKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOWIIS M TaK Jajee).

2. OmpepneneHue CpeaHEH CKOPOCTH CKOJNBKEHHsS OpycKa WM LIapuKa IO
HAaKJIOHHOM IIJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPIOTO TeEa.

4. OmbITHI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsDKeHHs (nedopmarun)
MPYKUHBI OT MIPUIIOKEHHOUN CHUJIBI.

5. OnbITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra3oB.



Hasnenue. CriocoObl yMEHBIIICHUSI ¥ YBEJIUYCHHS JaBiieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJeHUS raza oT o0béma, Temmeparyphl. llepenaya paBieHUs
TBEPABIMU TEJIAMU, XUAKOCTSIMU M raszamu. 3akoH [lackans. [IneBmaTuueckue
MaIuHbBL. 3aBUCUMOCTh JABJICHUS JKHUIKOCTH OT TIyowHbl. [mapocraTudeckuii
napanokc. Coobmrarommecs: cocyapl. [ uapaBindecKkue MeXaHU3MBbI.

AtMocdepa 3emum u atmocdepHoe naBieHue. [IpudmHbI CyliecTBOBaHUS
BO3yIIHON 00o0nouku 3emiu. OmnbiT Toppuuennu. M3mepenue atMochepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpubopsI 11t ©3MEpeHUs: aTMOCHEPHOTO JTABJICHUS.

JlelicTBHE )KUIAKOCTH M ra3a Ha IOTPyKEHHOE B HUX TeJIO. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTh JABJICHUS ra3a OT TEMIIEPATYPHI.

[Iepenaua naBneHHs KUJIKOCTHIO U Ta30M.
Coobmiaronuecs CoCybl.
['mapaBauyueckuit mpecc.
[IposiBneHue necTBUA aTMOC(PEPHOTO JaBICHUS.
3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIBI OT 00bEMa MOrpyKEHHOM YacTu Tea
Y TUTIOTHOCTH KUJKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.
8. YCIJOBHE IUIABaHUS TEJ: TJIaBaHKUE WM OTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOIIEHUSI TUIOTHOCTEN TeJIa U )KUIKOCTH.
Jlabopamopnsie pabomul u onvimol.
1. HccrnenoBanue 3aBUCHMOCTH Beca Tella B BOJIe OT 00bEMA IMOTPYKEHHON B
YKUJIKOCTb YaCTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIONICH  CUJIbI, JCHCTBYIOIIEH Ha  Telo,
MOTPYKEHHOE B )KUIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, JEHCTBYIOIIEH HA TEIO
B JKMJIKOCTH, OT MaccChl TeJa.
4. OnpIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAIKHUBAIOIICH CHUJIBI,
JEHUCTBYIOLIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHOU B KUJKOCTh
YaCTH Teja U OT IIIOTHOCTHU KUJIKOCTH.
5. KoHCTpyupoBaHHe apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIpeleNIeHUE €€ IPy30N0AbEMHOCTH.

Pa3znes 5. PaGoTra 1 MOIIHOCTB. JHePrus.

Mexanuueckast pabota. MOITHOCTS.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TJIOCKOCTh. IIpaBuio
paBHOBecus pbluara. [I[pumeHeHre npaBuiia paBHOBECHSI phluara K 0JIOKY. «30J10Toe
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npasuio» mexanuku. KIIJI mpocTteix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckas oHeprus. KuHeTmueckas ¢ TNOTEHLMAIbHAS DHEPIUs.
[IpeBpalenne 0THOTO BHJ1a MEXaHUYECKOW SJHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
SHEPrUH B MEXAaHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Omnpenenenue pabOThI CUIIbI TPEHUS MPYU PABHOMEPHOM JBHKEHUH TeEJIa 110

TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycioBUM paBHOBECHS pblUuara.
3. Usmepenue KIIJl HaKIIOHHOM TIJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXpaHEHUS MEXaHUYECKON SHEPTHUH.
8 KUIACC

Pa3zpnes 6. TerioBbie siBJICHUA.

OCHOBHBIE TIOJOXKEHUSI MOJIEKYJISPHO-KUHETUYECKON TEOPUU CTPOCHUSA
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKyJd. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPHH.

Monenu TBEPIOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramimueckue u amopdusie tena. OObsCHEHUE CBOWCTB T'a30B, )KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.
CmaurBaHM€ U KallWJUISIPHBIC sIBIICHUS. TemIoBOe paclIupeHue U CKaTHE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIIOBOTO JBUKEHUS
gactull. BHyTpenHsss sHeprusi. CrnocoObl U3MEHEHUS BHYTPEHHEHW SHEPruu:
TerIonepeaada u copepiieHue padotsl. Busl Termonepeaaun: TemIONPOBOHOCTD,
KOHBEKIIUS, U3ITyYEHHE.

KonndectBo TemmoTsl. YenbHas TEIUIOEMKOCTH BEmIecTBa. 1emiooOMeH u
TEIJIOBOE€ paBHOBEcHE. YpaBHEHHE TeIioBOoro Oamanca. [lmaBnenue wu
OTBEpJICBAHUE KPUCTALIMYECKUX BEIIECTB. YJAEJlbHAs TEIJOTa IUJIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. HMcnapenue. Kunenue. VYiaenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTyphl KHIIGHUS OT aTMOC(h)epHOTO
JTaBJICHUS.

BnaxnocTs Bo3myxa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIIOTa CTOPAHMUSL.

[TpuHiunel padotel TeroBbix aurarenedt KIIJ[ temmoBoro nsurarens.
TennoBble NBUTATENN U 3AIUTA OKPYKAIOIIECH CPEIbI.

3aKOH COXpAHEHUS U MPEBPAILECHHS SHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HabnroneHnue 6poyHOBCKOTO JBHKCHHUS.
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10.
11.
12.
13.

Ha6monenne nuddysun.

HaOGmonenre siBeHnii cMaurMBaHUsI M KaMWIISIPHBIX SIBJICHUH.
HaGmroieHre TermioBoro pacumpeHus Tel.

V3meHeHne maBieHHs Ta3a NMpH U3MEHEHHH 00bhEMa M HArpEeBaHWH WIIA
OXJIQXKICHUH.

[IpaBuia u3MepeHus: TeMIepaTyphl.

Buael Tennonepenayu.

OxJaxaeHue Npyu COBEPIICHUH padOThI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CUJIaMHU.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IMYHBIX BEIIECTB.
HaGmronenue kumeHusl.

HabGmroieHre mocTostHCTBA TeMIepaTyphl IPH TUTaBICHUU.
Moaenu TEeIJIOBBIX ABUTaTeICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHUS.
OMnbITHI IO BHIPAIIMBAHUIO KPUCTAJVIOB IOBAPEHHOM COJIM WUJIU caxapa.
OnbITEl 110 HAOJIIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH U
TBEPABIX TEIL.

OmnpezneneHue AaBIeHUS BO3yXa B OAJIOHE HIIPUILA.

OnbIThl, AEMOHCTPUPYIONIUE 3aBUCUMOCTH JIaBJICHHUS BO3JyXa OT €ro
00BbEMa U HArpeBaHUS WM OXJIAXKICHHUS.

[IpoBepka runoTe3bl JUHEMHOM 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTpPEHHEH OHEpPruu Tella B pE3yJibTare
TEeIIonepeaur U padoThl BHEITHUX CHUJI.

HccnenoBanre sBIEHHS TEIIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOJIBI.

Omnpenenenne  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJIOW  IIpHU
TEII000MEHE C HArPEThIM METAIUIMYECKUM LUIIUH]IPOM.

Omnpenenenue yaelIbHON TETUIOEMKOCTH BEILIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpenenieHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JbJA.

Pa3znes 7. JiaekTpudeckue 1 MAarHUTHbIE SIBJICHHS.

Onektpuzauust Ten. /[Ba poma snekTpuyeckux 3apsaoB. B3aumoneiicTBue
3apsoKeHHBIX  Tesl. 3akoH Kymona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX TEJT OT BEJIMYUHBI 3aPSJI0B U PACCTOSHUS MEXTY TEJIaMU).

Onektpuueckoe mnozne. Hanpsok€HHOCTh 3nekTpuueckoro mods. [IpuHiun
CYTIEPIIO3UIINN IIEKTPUUECKUX TMMOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpuyueckux 3apsioB. DJIEMEHTAPHBIA 3JEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBOOHMKM W AMDJIEKTPUKU. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsia.

DNEKTPUYECKUH TOK. YCIOBHA CYILIECTBOBAaHUSA JJIEKTPUYECKOTO TOKA.
N cTOYHUKM TIOCTOSSHHOTO TOKa. JIeHWCTBUSL 3JIEKTPUYECKOro ToKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUI TOK B )KUJIKOCTSIX U ras3ax.

Onektpuueckass uenb. Cuiia  TOka.  DJNEKTPUYECKOE  HaIpsKEHHE.
ConpoTuBieHrne MPOBOJHUKA. YIEIBHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
JUIs yyacTka nend. I[locnenoBaTenpbHoe U TapauieIbHOE COEAUHEHNE TPOBOJHUKOB.

PaGota W MOIHOCTH dJeKTpUYecKoro Toka. 3akoH JDxoyns—Jlenna.
DNeKTpUYEeCcKre IeNu U MOTPeOUTEIN IEKTPUIECKOM sHeprun B ObITy. KopoTkoe
3aMbIKaHHUE.

[TocTosiHHBIE MarHUTHI. B3anMOIEUCTBUE ITOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mosie 3eMJIM M €ro 3HAadeHHE I KU3HM Ha 3emie. OmnbIT
Opcrena. MarHuTHOE MOJIE€ 3JIEKTPUUECKOro Toka. [IpuMeHeHne 31eKTpOMarHuToB
B TeXHUKE. J[€IICTBHE MarHUTHOIO IOJIs1 HA TPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHE JJIEKTPOJBUTaTENCd B  TEXHUYECKHUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Omneitel @apanes. fABnenue anekrpoMarHuTHOM MHAYyKImu. [IpaBuno Jlenna.
DNeKTporeHepaTop. CnocoOsbl MOJTy4YEHUS AIEKTPUYECKOU SHEPIUH.
DNEeKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

JHemoncmpayuu.

DJeKTpu3anus Tel.
JIBa pojl1a 3JIEKTpUUYECKHUX 3apsSA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DneKTpocTaTuuecKas UHIYKIUSI.
3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPs/I0B.
[IpOBOJTHUKH U AUDIEKTPUKH.
MoaenvnpoBaHue CHIOBBIX JIMHUM 3JIEKTPUYECKOTO TTOJIS.
M cTOYHMKY IOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOT0O TOKA.
. DNEKTPUYECKHUM TOK B KUJIKOCTH.
. I'a30BbIM paszps.
. I3MmepeHune cuibpl TOKa aMIepMeTpOM.
. I3MepeHune 3JIeKTpUIEeCKOro HalpsKeHUsI BOJIBTMETPOM.
. PeocTar u mara3uH CONpOTUBIICHUHN.
. BzaumoieficTBHE TOCTOSHHBIX MArHUTOB.
. MoaennpoBaHre HEBO3MOKHOCTH PA3/ICJICHUS MMOJFOCOB MarHuTa.
. MonennpoBaHre MarHUTHBIX IOJIEW OCTOSIHHBIX MATHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIT Dpcrena.

MarauTHo€ 10J1€ TOKa. DJIEKTPOMArHur.

JlercTBME MarHUTHOIO TI0JI HA MPOBOJHUK C TOKOM.

DIIEKTPOABUTATENb TOCTOSHHOTO TOKA.

HccnenoBanune sSBICHUS 3JIEKTPOMArHUTHON MHIYKLWH.

OmnpiThl @apajes.

3aBUCUMOCTh HAIlpaBJICHUS HWHAYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBCHHUSI.

DIIEKTPOTreHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpITel 1O HAOMIOACHUIO DJICKTPU3AIMHU TN HWHIAYKIMEH U TIpH
COIIPUKOCHOBEHUHU.

HccnenoBanne MAEWCTBUS DJIEKTPUUECKOTO TIOJISI HA IPOBOJAHUKUA U
JIADIICKTPUKHU.

COopxka u nmpoBepka pabOThI JIEKTPUICCKOM 1T MTOCTOSHHOTO TOKA.
N3MepeHue 1 peryImpoBaHUE CUJIbI TOKA.

N3Mepenue u peryampoBaHUE HAMPSIKEHHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WIYILIETO 4YE€PE3 PE3UCTOP, OT
CONIPOTUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OnpITHI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh BJICKTPUYECKOTO
CONPOTHUBIICHUSI TMPOBOJHMKA OT €ro JJIMHBI, IUIOMAIXA IOMEPEYHOTO
CEUYEHHS U MaTepuaa.

[IpoBepka mpaBuia CHOXKEHUS HANPSHKEHUW IIPU  TOCIEIOBATEIBHOM
COCJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBwia s CWUJIbl TOKa MPU TAPAJICILHOM COCIUHEHUU
pE3UCTOPOB.

OmnpeneneHue paboThl AIEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBLACISEMON Ha
pEe3UCTOpE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MIYIIErO0 YE€pe3 JIaMIIOYKY, OT
HanpsHKEHUS Ha HEM.

Omnpenenenue K111 narpeBarens.

HccnenoBanne MariuTHOTO B3aMMOCHCTBHUS IMMOCTOSHHBIX MarHUTOB.
N3ydyeHre MarHuTHOTO TOJISl TOCTOSIHHBIX MAarHUTOB MPHU UX 00BETMHEHUH
Y pa3JICIICHUM.

HccnenoBanne AEHCTBUA SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY .
OnbIThl, JAEMOHCTPUPYIOIIAE 3aBUCUMOCTh  CHJIBI  B3aWMOJICHCTBUS
KATYIIKHU C TOKOM U MAarHUTa OT CUJIbI TOKA U HAITPaBJIEHHUS TOKA B KATYIIIKE.
N3ydeHune neicTBUS MAarHUTHOTO TOJISI HA MMPOBOJIHUK C TOKOM.



19. KoHcTpynpoBanue u uzydeHue padoThl DJIEKTPOIBUTATEIS.

20. 3mepenue KII/I anekTpoaBuraTebHOM yCTaHOBKH.

21. OnbITBl IO HUCCJEAOBAHUIO SIBJICHUS DJECKTPOMATHUTHON WMHAYKLHU:
WCCIICIOBAHUE W3MCHEHWM 3HAYEHHS W HANPABJICHHUS HHIYKIIMOHHOIO

TOKA.
9 KJIACC

Pa3znes 8. Mexanuyeckue siBJaIeHUsl.

Mexanudyeckoe JnBuxeHHe. MarepuanbHas Touka. CucTrema OTCUéTa.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JBWXKEHHUs. PaBHOMepHOE NpsIMOIMHENHOE
nBwxeHue. HepaBHOMepHOE npsiMosMHENHOE ABUKEeHHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckOpeHHOE mpsMoJuHENHHOe JBukeHue. CBOOOIHOE
nageHue. OnsITel ['anunes.

PaBHOMepHOE ABMKEHHUE MO OKpY>KHOCTH. Ilepmon m dacrora oOparieHus.
JIuHerHas v yriioBast CKOpocTHu. LIeHTpocTpeMUTENIbHOE YCKOPEHHUE.

[lepsbiii 3axk0H HproToHa. Bropoii 3akon Herotona. Tpertuit 3akon HeroToHa.
[IpyuHIMN Cyneprio3unuu CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHusl: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS MOKOSI, IPYTUe BUJIbI TPEHUSI.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUS. Y CKOpeHHE CBOOOJHOIO
najgeHus. J[Bwxenne mianer Bokpyr Connuma. [lepBas kocmumyeckass CKOpPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue marepuanabHON TOYKU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETUIEHHOM OChIO BpalleHust. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMnynibe cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTHBHOE IBUKEHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. PaboTa CWil TSDKECTH, YNPYTOCTH,
TpeHus. CBs3b 3Hepruu u padotel. [loTeHunanbHast F3HEPrus Tena, MOAHATOrO Hajl
MOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEPTUs CxaTON NpykuHbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETMYECKOM DHEPTMHU. 3aKOH COXPAHEHHsS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.
1. Habmronenne MexaHUUECKOTO JABMIKCHHS TeJla OTHOCUTEIBLHO PAa3HBIX TEll
OTCYETa.

2. CpaBHEHME NYTE€W W TPACKTOPUM NBUKEHHS OJHOTO M TOTrO XKE Tela
OTHOCHTEJIBHO Pa3HBIX TEJ OTCUETA.
N3MepeHune CKOpOCTH U YCKOPEHUS IPSIMOJIMHEWHOTO JIBUKEHHUS.

4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBHKECHMUS.
HaGmrogenue nBM>XKeHMs Tela 0 OKPYKHOCTH.



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

Habmronenne MexaHu4eCcKUX SIBJICHHUM, IPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCHMOCTh YCKOPEHMS Te€la OT MAacChl Tela U JEUCTBYIOIIEH HAa HETO
CHJIBL.

HabGmronenne paBeHCcTBa CHIT TIPU B3aUMOICHCTBUU TEJ.

M3meHeHue Beca Tesa P YCKOPEHHOM JBUKECHUM.

Ilepenaua umiryabca Ipu B3aUMOJIEHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOJICHCTBUU TEII.

CoxpaHeHre UMITyJIbCa P HEYIPYTOM B3aUMOJECHCTBUU.

CoxpaHeHHe UMITYJIbCa IPU a0COIIOTHO YIPYTrOM B3aUMO/IEHCTBUU.
HabmroieHue peakTHBHOTO ABM)KEHUS.

CoxpaHeHre MEXaHUYECKON SHEPTruu IpHu CBOOOHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPIUU IIPU JBHKECHUH Tela MO IEVCTBUEM
IIPY’KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTtpyupoBaHue Tpakta Jjisi pa3roHa W JajdbHEWUIIEro paBHOMEPHOTO
JBIKCHUS [IAPUKA WA TEIEKKHU.

OrnpeneneHue CpelaHel CKOPOCTU CKOJBXKEHHS OpyCKa WU JBUKEHUS
[IapyKa 1Mo HaKJIOHHOM IIOCKOCTH.

OnpeneneHue yCKOpeHHsI Teia MPU PABHOYCKOPEHHOM JIBUKEHUU IO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBIDKCHUHU 03 HauaJlbHOW CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIU TMPU PABHOYCKOPEHHOM JBIDKEHUU O€3
HAaYyaJIbHOM CKOPOCTHM IyTH OTHOCSATCS KakK psii HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXEHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue kodhGUIEHTa TPEHUS CKOJIBKCHUS.

OmnpeneneHue KECTKOCTH MPYIKUHBI.

Omnpenenenue paboOTHI CHIIBI TPEHUS TPU PABHOMEPHOM JIBUKEHUU TeJia O
TOPU30HTAIBHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  yOPYTOCTH TMpPU TOABEME TIpy3a C
MCIOJIb30BAaHUEM HEMOABM)XHOTO U MOABUKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHECHUS IHEPTUH.

Pasznen 9. Mexannueckue K0Jie0aHUA M BOJHBI.



KonebatenbHoe aBmxenne. OCHOBHbIE XapaKTEPUCTUKH KOJI€OaHUI: epro,
4acToTa, aMILIMTyna. MareMaTtudeckuil U Npy>KMHHbIA MasTHUKU. [IpeBpamenue
HHEPrUU MPH KOJIeOATETHbHOM JIBUKEHHUU.

3aryxaromme — konebanus.  BeiHyxnaennole — kosneOanus.  Pesonanc.
Mexannueckue BonHbl. (CBOMCTBA MeXaHWYeCKMX BOJIH. IIpoposbHble n
NONEepEeYHble BOJHBL. JINMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHudecKkue BOJIHBI B TBEPAOM TEJE, CECMUYECKUE BOJIHBI.

3ByK. I'poMKOCTh 3BykKa W BbicoTa ToHA. OTpaxenue 3Byka. MHPpa3Byk u
yIIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue kosiebaHMil Ten MOJA JEHCTBUEM CHIIBI TSKECTH WM CHIIBI
YIPYTOCTH.

Hab6mronenue kosnebaHuii rpy3a Ha HUTU U Ha TPYKUHE.
HaGnrogenune BoIHYXAEHHBIX KOJI€OaHU U PE30HaHCa.
PacripocTpaneHne mpo10JIbHBIX U IONEPEYHBIX BOJIH (HA MOJIEIH).
HabmroieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
AKYCTUYECKHI PE30OHAHC.
Jlabopamopnsie pabomul u onvimol.
1. OmpezneneHne 4YacTOTbl M Iepuojaa KojieOaHM MaTeMaTHU4ecKOoro
MasITHHKA.

2. OmnpeneneHue 4acTOThI U IIeproia KoineOaHu Npy>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEpHOJia KOIeOaHU MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NEpUOa KoJIeOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IlpoBepka He3aBUCMMOCTH NepuUoAa KoieOaHUM rpy3a, MOJBELUIEHHOIO K
HUTH, OT MacChl rpysa.

6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Mepuoja  KoJeOaHHid
NPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPYKHUHBI.

7. W3mepeHue yckopeHus CBOOOJHOTO MaCHHUS.

Pa3znes 10. D1eKTpOMArHuTHOE 1MOJI€ U JJIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMAarHUTHOE  TOJIE.  ODJEKTPOMAarHuTHbIE  BOJHBI.  CBOMCTBa
AIEKTPOMarHuTHeIX BOJdH. Illkama »nekTpoMarHUTHBIX BOJH. Kcnosb3oBanue
AJIEKTPOMAarHUTHBIX BOJIH JIJISl COTOBOM CBS3H.

DnexTpoMarHuTHas npupoaa csera. CkopocTh cBeTa. BoJIHOBBIE CBONCTBA
CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoJHOBBIE CBOKCTBA CBETA.
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Jlabopamopnsie pabomul u onvimol.
1. W3yuenue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOHIIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbBI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  HMcrounmkm — cBera.  [IpsAmosnmHeiHOe
pacnpoctpaHenue cBera. 3atMenusi Connua u Jlynel. Otpaxenue ceta. [Lnockoe
3€pKajo. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomiieHUsi cBeTa. llonmHOe BHyTpeHHee
OTpaX€HHWE cBeTa. VICronp30BaHWE TOMHOTO BHYTPEHHETO OTPAXEHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xop myuedt B tuH3ze. OnTudeckas cucrema gotoarapaTra, MUKpOCKOIa
U Teneckorna. ['na3 kak ontuyeckas cucrema. ban3opyKkocTh U JadibHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. Omnbitel Hptorona. CroxkeHue
CIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssMONTMHENHOE pacpOCTPAaHEHUE CBETA.

OTtpakeHue cBera.

[Tonyuenne n300pakeHU B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.

[Ipenomnenue ceera.

OnTruyeckuii CBETOBO/I.

Xon myuel B coOuparole JInH3e.

X0 1y4ey B pacCenBarolleH JTUH3E.

[Tonyyenune n300paxeHuil ¢ IOMOUIBIO JTUH3.

[TpunaIun geicTBus doToammapata, MUKPOCKOTIA M TEJIECKOIIA.

10. Moaens ri1asa.

11. Pa3noxenue 6em0oro cBera B CIIEKTP.

12. [lomyyenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTpPaKeHHUSI CBETOBOIO Jyda OT yria
NaJCHUs.

2. M3yueHue xapakTepUCTHK U300pa)KeHUs MPEAMETa B TNIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIUIA MPEJOMIIEHUSI CBETOBOIO JIy4ya OT yTJia
NaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. IlonyueHnue n300paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenue HOKYCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI cOOMparoniei
JIUH3BI.
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6. OMBITHI 1O Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.
7. OmBITHI TIO BOCHPHSTHIO IBETA MPEAMETOB NPH WX HAOIIOJCHUH 4Yepes3
[[BETOBbIC (DUIIHTPHI.



Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pe3epdopna v mimanerapHas Mozenb atoma. Mojaens atoma bopa.
Hcnyckanue u noraounieHue cBera aroMmoM. KBanTel. JInHeWyaTbie CIEKTPHI.

PagnoaktuBHOCTE. Anb(a, OeTa- U ramma-u3nydeHus. CTpoeHHEe aTOMHOTO
anpa. HykionHas wmopens aromHoro sxpa. Msoromsl.  PannoakTuBHBIE
npeBpauienus. [lepro nmonypacmnanga aTOMHBIX SIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHUs 3apsiJOBOTO U MAacCOBOIO YHUCEI.
DOHeprusi CBs3M aTOMHBIX siaep. CBsi3b Macchl W SHEprum. Peakuum cuHTE3a U
nenenus sanep. ctounnku sneprun ConHIA U 3BE3.

Snepnas sHeprervka. JleMCTBHUS pPagWOAKTUBHBIX M3JIYYCHUW Ha KUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CrnekTpbl U3JIyUYEHHUsI U TOTJIOMICHHUS.

2. CrhexTpsl pa3IMuHbIX Ta30B.

3. ChekTp BoaOpoa.

4. HaOmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3HUPYIOUIUX U3ITYUEHUH.

6. Peructpanus uznydeHus: IpUPOIHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HaGnrogeHue CIUIONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUYCHHS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE HHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o gpororpadusm).

3. H3mepenue painoakTUBHOTO (OHA.

IHoBTOPHUTEIBLHO-0000 1AM MOAYIb.

[ToBTOpUTETHEHO-0000IAIONUN MOAYJIh TIPEIHA3HAYEH JIJISi CUCTEMATU3AIINH
1 0000IIEHUS TPEIMETHOTO COJIEP KaHUS U OTIBITA JICITSIIBHOCTH, PUOOPETEHHOTO
MpU WM3YYEHHH BCETrO Kypca (U3UKH, a TakXe ISl MOATOTOBKH K OCHOBHOMY
rOCyJIapCTBEHHOMY 3K3aMEHY M0 (PU3MKe JJisi 00y4YaroIIuXcsi, BHIOPABIIUX 3TOT
y4EeOHBIN MpeIMET.

[Ipy M3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BUIBI
JEATeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTeUMBACTCS JOCTIKEHUE MPEIMETHBIX U
METaNnpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (GopMupyercs
€CTECTBCHHOHAYyYHAasd IPaMOTHOCTh: OCBOCHHE HAYyYHBIX METOJOB HCCIEIOBAHUS
SIBIICHUW TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSIMH OOBICHITH (hu3mdeckue
ABJICHUSI, TPUMEHSAS T[OJy4YEHHbIE 3HAHHWS, pelaTrh 3ajJadyd, B TOM 4YHCIE
Ka4E€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIHANTBHO JEITENLHOCTHBIN XapaKTeP JAHHOTO pa3zena pealn3yeTcs 3a
CYET TOTO, YTO OOYJAFOIIMECS BHITIOTHSIOT 3a/I1aHNS, B KOTOPBIX UM TpeIaracTcs:



HA OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTh W HAYYHO OOBICHSITH
dbu3nyueckue sSBICHUS B OKPY’KAIOIIEH MPUPO/IEC U TTOBCEAHEBHOM JKU3HMU;
WCII0JIb30BaTh HAYUHbIE METO/bI UCCIAEAOBAHUS (PU3UUECKUX SBICHUN, B TOM
YHUCIIE I MPOBEPKH THIIOTE3 U MOJIYUYECHUSI TEOPETHUYECKUX BBIBOJIOB;
OOBSCHATh HAYYHBIC OCHOBBI HAaMOOJIEE BAXHBIX TOCTIDKCHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAITPUMEDP, TPAKTUYECKOTO UCITOIb30BaHUS PA3JINYHbIX HCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHECHUS BCEX U3BECTHBIX BUJOB
SHEPIUU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

N3ydenne ¢U3MKH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAIPABICHO

Ha JOCTIKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

B pe3ynbraTe usydeHus puU3NKd Ha ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHus

y oOyuaronierocss 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3YIbTAThI B
YacTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMSI:

— MPOSIBJIEHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3NYECKOi HayKH;

— LIEHHOCTHOE OTHONIEHUE K IOCTHXKEHHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpamaaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— TOTOBHOCTH K aKTUBHOMY YYAaCTHIO B 00CYKJIEHUU OOIIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHYCCKUM MPUMEHEHUEM JTOCTHUKEHUN
bu3uKy;

— OCO3HAaHHE BaXHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JESITEIbHOCTH
YYEHOTO;

3) 3¢TeTHY€eCKOro BOCIIUTAHMUS:

— BOCHPHUATHE ICTETHUUECKUX KadyeCTB (PU3NUYECKON HAyKW: €€ TapMOHUYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

— OCO3HAHUE IEHHOCTH (PU3MYECKOM HAYKHM KaK MOIIHOIO HHCTPYMEHTa
MMO3HAHUS MHUPA, OCHOBBI PA3BUTHUSI TEXHOJIOTHN, BXKHEHUIIEH COCTaBISIOIICH
KYJbTYPBI;

— pa3BUTHE HAy4YHOH JFOOO3HATEIIBHOCTH, MHTEpEca K HCCIeI0BaTEIbCKOM
NESATENbHOCTH;

5) ¢opvupoBaHuss  KYJbTYPbI  3J0POBbSI ¥  3MOIMOHAJBLHOIO
0J1aronoJIy4us:

— OCO3HaHHE IIEHHOCTH O0€e30MacHoro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMPaBHJI 0OE30MacHOr0 TIOBEJEHUS Ha
TPAHCIIOPTE, HA JOpOrax, C JJEKTPUUECKUM M TEIUIOBHIM OOOpYy/J0BaHUEM B
JIOMAITHUX YCJIOBHUSIX;

— chOpMUPOBAHHOCTD HaBbIKa pe(hJIEeKCUH, IPU3HAHKE CBOETO ITpaBa Ha OIIMOKY
Y TAKOT0 K€ MpaBa y APYroro 4ejioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:



e — AKTUBHOE YYacTH€ B PEIICHUM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHu3allud, ToOpoJia, Kpas) TEXHOJOTUYECKOU U
COIMaIbHOM HAMPABICHHOCTH, TPEOYIOIIMX B TOM YHCIIC U PU3NUECKUX 3HAHUI;

e — MHTEpEC K MPAKTUYECKOMY M3yUCHUIO PO eCcCHil, CBI3aHHBIX C PUBHKOM;

e 7) 3K0JIOTHYECKOr0 BOCIIUTAHUSA:

e — OpHEHTAIMS Ha TMpPHUMEHEHHE (PU3MYECKUX 3HAHWM IJIs1 peIIeHUs 3aaad B
o0JlacTh OKpY’Karoled Cpejabl, TUIAHUPOBAaHUSA TIOCTYNKOB W OLEHKU UX
BO3MOYKHBIX ITOCIIEICTBUN 111 OKPYKAIOIIEH CPEbI;

e — OCO3HAHHE TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MpOoOJeM U MyTed HX
pELICHUS;

e 8) aganTranum K HU3MEHSIOUMIMMCH YCJOBHUSAIM COLMAJIBLHOM W NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTH BO B3aUMOJICHCTBUU TPU BBIIIOJIHCHUH WCCICIOBAHUNA U
MPOEKTOB (DU3UYECKOM HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUSIM
TPYTHX;

e — TIOBBIICHHE YPOBHS CBOEH KOMIETCHTHOCTH YE€Pe3 IMPAKTUUYECKYIO
NEATEIbHOCTb;

e — MOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHMI, B TOM YHUCIE POPMYIHPOBATH
UJIeH, TIOHATHUS, TUTIOTE3BI O GU3HMUECKIX OOBEKTaX U SIBJICHUSX;

e — OCO3HaHME Ne(OHUIIUTOB COOCTBEHHBIX 3HAHHM W KOMIIETCHTHOCTEH B 00JacTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B NPUOOPETEHUH HOBBIX (HUIUUYECKUX
3HAHUM;

e — CTpEMJICHHE aHAIM3UPOBATH U BBIABIISTH B3aUMOCBSI3U TPUPOJIbI, OOIIIECTBA U
SKOHOMHKH, B TOM YHUCJIE C UCMOJIb30BAHUEM (DU3UUECKUX 3HAHMUIA;

e — OIICHKA CBOMX JCHUCTBUM C YYETOM BIIMSHUS Ha OKPYXKAIOILYIO Cpeny,
BO3MOJKHBIX TJIOOAJILHBIX MOCIIEICTBUI.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbrate 0ocBOSHUS MPOTpaMMEI 0 (DU3UKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus y oOyuatomerocsi OyayT chOpMHpPOBAaHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MTO3HABATEIbHBIE YHUBEPCATbHBIC YUeOHbIE ICHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4YeOHBIC JICHCTBHUS,  PETYJISATHBHBIC
YHUBEpCAIbHBIC YICOHbIC TCUCTBUS.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

ba3oBble JJoruuyeckue JelcTBUA:



BBISIBJSITh W XapaKTEPU30BaTh CYIICCTBEHHBIC MPH3HAKH OOBEKTOB
(sBNIEHUN);

YCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKALIMN, OCHOBAHHS IS
0000IICHHS U CPaBHEHHS,;

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEYHSI B paCCMaTPUBACMBIX (aKTax,
JTAHHBIX U HAOIOJICHUSIX, OTHOCSIIMXCS K (DU3MUSCKUM SIBIICHUSM;
BBISIBJSITH  TIPHYUHHO-CJICICTBEHHBIC CBS3M TPH HW3YyYCHUU (PU3UIESCKUX
SIBIICHUI M TIPOIIECCOB, JIeJIaTh BHIBOBI C UCIIOJb30BAHUEM JICTYKTHBHBIX
WHIYKTHBHBIX YMO3aKIIIOUCHHUH, BBIIBUTaTh THIIOTE3bI O B3aWMOCBS3SIX
(bU3UYCCKHUX BEIIMYHH,

CaMOCTOSITEITLHO BEIOMPATh CITOCO0 pelIeHns yueOHol pu3ndeckoi 3a1aun
(cpaBHEHHE HECKOJBKMX BAapUAHTOB pEIICHUS, BBHIOOP HamOoIee
MOJIXOJIAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BhIICJCHHBIX KPUTEPHER).

ba3oBble ucciieoBaTe/IbCKHe JeliCTBUA.

MCITI0JIB30BATh BOIPOCHI KaK UCCIIEA0BATEIbCKUI NHCTPYMEHT ITO3HAHNUS;
IPOBOAUTH 110 CAMOCTOSTEIBHO COCTABIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(GU3MYECKU JKCIEPUMEHT, HEOOIbIIOE UCCIeA0BAHUE (PUIUYECKOTO
SBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POPMALHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYIMPOBATH 000OIEHUS U BBIBOJBI 110 pe3ysbTaTaM
IIPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOTHO3UPOBAaTh BO3MOXXHOE JalibHEWIIee pa3BUTHE  (DUIUUECKUX
IPOLIECCOB, a TAaKXKE BBIIBUTaTh MPENOI0KEHUS 00 UX PA3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c ungopmanmeii:

MPUMEHSTH Pa3IUYHbIe METObl, HNHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALIMM WM JIAHHBIX C YUYETOM MPENJIOKEHHOW y4eOHOU
dbuznyeckoi 3a1auu;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO
pa3TUYHBIX BUIOB U (OPM MPEACTABICHHUS;

CaMOCTOSATENILHO ~ BBIOMpaTh ONTUMAJbHYIO (GOpMY TMpPEICTaBICHUS
uHQOpMAlMM W WJUIIOCTPUPOBATh pelIaeMble 33Ja4d  HECIOXKHBIMU
CXeMaMH, IharpaMMaMi, HTHOU TpaduKoi 1 UX KOMOMHALIUSAMHU.

KoMmyHuKaTHBHBIE YHUBepPcaJbHbIe YueOHbIe 1eliCTBUS:

B XOJC OOCYXICHHUS Y4EeOHOro MaTepHayia, pe3yJbTaTOB J1a0OPAaTOPHBIX
paboT 1 IPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh HJICH, HAIICICHHBIC HAa PEIICHHE 3aJ]aud M TIOJJICpKaHWE
01aroxeaaTeabHOCTH OOILEHHUS,



COIOCTABJISITh CBOM CYXJCHHUS C CYXICHUSMH JPYyTMX YYaCTHUKOB
nauasora, 0OHapyKUBaTh Pa3Inyue U CXOJICTBO MO3UIINA;

BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
MyOJWIHO TPEJICTABIISATh PE3YIbTAThI BHITIOJIHEHHOTO (PU3NYECKOTO OIbITa
(aKCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MMOHUMATh U MUCIIO0JIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U UHAUBUIY AJIbHOMN
paboTHI MPHU PEIICHUN KOHKPETHON (hU3UUYECKOU MPOOIIEMBI,

MPUHUMATH 1I€JIM COBMECTHOM NEATEIIbHOCTH, OPTaHU30BhIBAThH JICUCTBUS
no e€ JOCTHXKEHUIO: pachpeiesisiTh pPoJid, OOCYXKJaTh MPOLECChl U
PE3yIbTAaThl COBMECTHOM pabOThI, 00001IaTh MHEHUS HECKOJIBKHUX JIFOICH;
BBITIOJTHATH CBOKO YacTh pabOThI, IOCTUTAsl KAYECTBEHHOI'O0 pe3yJibTaTa 1o
CBOEMY HaIlpaBJICHUIO U KOOPJIUHHUPYS CBOU JEHCTBUS C IPYTUMHU WICHAMHU
KOMaH/IbI,

OIICHMBATh Ka4€CTBO CBOETO BKJIaJla B OOLIMU MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITEIILHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHS.

PerJIHTI/IBHbIe YHUBEPCAJIbHBIC yqeﬁnble HeﬁCTBHH

Camoopranusanus:

BBISBIISATH TIPOOJIEMBI B JKM3HEHHBIX M YYCOHBIX CHUTYyaIMsIX, TPEOYIONUX
TS perieHusT GU3NIecKuX 3HAaHUMH;

OPUEHTHUPOBAThCS B  PANIMYHBIX MOAXOJAX MPHUHATUS  PEIICHUN
(uHIMBUAYaJbHOE, TPHUHATHE PEIICHUS B TPYIIe, MPUHATHE DPEIICHUN
rpynmnoi);

CaMOCTOSITENTFHO COCTAaBJIATh AITOPUTM PEIIeHUsS (HU3HUECKOM 3a1aun WiTn
IUTaHa HMCCIEAOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYXHOCTEH, apryMEHTUPOBATh NPEIJIaraéMble BAPUAHTHI PEIICHUN;
7ieN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLIMOHAIBbHbIA HHTEJJICKT:

JaBaTh AICKBATHYIO OLIEHKY CUTYallMM U MPEJIaraTh IJIaH €€ N3MEHEHHS;
OOBSICHATh NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS)  Ppe3ylbTaToB
JESITEeIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHHUS
bu3MUecKoro HMCCIeIOBaHMS WM MPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMii, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIOBUAM;

CTaBUTH €051 HA MECTO APYTOro YejIoBeKa B X0JI€ Copa WM JUCKYCCUM Ha
Hay4YHYIO TEMY, TIOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYTrOro;



MPU3HABATh CBOE MPABO Ha OMMUOKY MPHU perieHNH HU3NIECKUX 3a7ad WIH
B YTBEPXKIACHHUIX HA HAYYHBIC TEMBI U TAKOE K€ IIPABO IPYyIoro.

INPEAMETHBIE PE3YJIBTATBI

K konity o0yueHus B 7 Kjacce nmpeMeTHbIE PE3yIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTPakaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHU:

WCIIOJIb30BaTh  MOHATHUS: (PU3WYECKHEe W  XUMHYECKHE  SIBJICHHUS,
HaOJIOICHUE, JKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHHIIBI (U3UUYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUJIKOE, Ta3000pa3HOE), MEXaHUUYECKOE [IBI)KEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEMHOE), TPACKTOpHUs, pPaBHOACHCTBYIOIIAS
cuJa, nedopmanus (ynpyrasi, IJIacTUYEeCcKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHHUE YaCTUI] BEIIECTBA,
pPaBHOMEPHOE  JBW)XEHHE, HEPAaBHOMEPHOE JBW)XEHHE, HWHEpIus,
B3aUMOJICUCTBUE TE€J, PABHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOW OCBIO
BpalllEHUs, TIepelaya AaBJICHUS TBEPABIMU TE€IAMHU, KUJKOCTSIMU U ra3aMu,
aTMoc(pepHOE JaBlIeHUE, IUIABAHHWE TEJ, MPEBPAIEHUS MEXaHMYECKOU
HHEPrUM) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3UUECKHX SBICHUH B
OKpY’XalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C Pa3IMUYHBIMU CKOPOCTAMH B >KMBOM U HEXKUBOU
NpUpPOAE, ACUCTBUE CHIBI TPEHUS B NPUPOJAE U TEXHUKE, BIIHSIHHE
aTMOC(EPHOro aBJICHUS Ha >KMBOM OpraHu3M, IJIJaBaHUE pbIO, phluaru B
TEJIe YeJIOBEeKa, MPH 3TOM MEPEBOAUTh MPAKTHUECKYIO 3a7a4y B yueOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) GU3HUUECKUX SBICHHM;
OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHUS, UCTIOIB3YS
(du3nuecKue BeNMUrHbI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMS, TyTh,
CKOPOCTb, CPEIHSS CKOPOCTh, CHJIa YIIPYTOCTH, CUJa TSAXKECTH, BEC Tela,
CHWJIa TPEHHUSI, TaBJIeHHE (TBEPIOTO TeNa, KUIKOCTH, T'a3a), BHITAIKHUBAIOIIA
CWJIa, MEXaHWuecKas paboTa, MOIIHOCTh, IJICYO CHUJIbI, MOMEHT CHUJIBI,
KO3 PUIIMEHT TOJIE3HOr0 JEHCTBUS MEXAHM3MOB, KHHETHYECKas M
MOTEHIUAJIbHAS DHEPrusi), MpPU ONUCAHUM TMPABWIHHO TPAKTOBATH
(bU3UYECKUI CMBICI UCTIOJIB3YEMbBIX BEJIMYHUH, UX 0003HAYCHUS U CIMHUITBI
bu3NYeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEIMYMHY C JPYTMMH BEJIMYUHAMH, CTPOUTH T'paduKu
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;



XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SBJICHHUS W TIPOIECCHI,
UCIIOJIb3Ysl TIpaBuJjia CIOXKEHHUs cuil (BAOJb OAHOW MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, NIpaBWIO paBHOBEcHUs phiyara (0Joka),
«30JI0TOE€ MpPaBUJIO» MEXAHHKH, 3aKOH COXPaHEHUS MEXaHMYECKOU
SHEPruH, TpPU DSTOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3alUCHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE;

OOBSCHATH (PM3UUECKHUE SIBJICHUS, TPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud MNPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIISITh TTPUYHHHO-CJICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2
JIOTUYECKUX IIIaroB ¢ OMOpPOil Ha 1-2 M3yYEeHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUM, (PU3NIECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiaTth pacu€THble 3a7ayud B 1—2 JEHCTBHS, WCIOJB3YSl 3aKOHbI U
dbopmyIibl, CBs3BIBAIOIIKME (PU3MUECKHE BETWYMHBI: Ha OCHOBE aHalM3a
YCIJIOBHS 33/1a4d 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKUE
BENTMYUHBI B (HOPMYJIBI UM TPOBOJIUTH PACUYEThI, HAXOJUTh CIPABOYHBIC
JaHHbIe, HEOOXOIUMBIE JJIsl PEIICHMs 3aJlay, OLIEHUBATh PEAIMCTUYHOCTD
MOJTy4YeHHOU (PU3UUECKOI BETUUUHBI;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO pEIIUTh HIPU OMOLIU
(U3HYECKUX METOJOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPSIEMOE
MPEANOoJIOKEHUE (TUIOTE3Y ), pa3IudaTh U UHTEPIIPETUPOBATH MOITYUYEHHbBIN
pe3ynbTaT, HaXOAWTh ONIMOKM B XOJI€ ONBITA, JeJaTh BBIBOJABI MO €ro
pe3yabTaram;

MPOBOAUTH OMNBITHl 1O HAOMIOJCHUIO (U3UYECKUX SIBJICHUW WIIU
(bu3HYeCKUX CBOMCTB TeN: (HOPMYIHUPOBATH TPOBEPSIEMBIC IPEATION0KECHHS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyA0BaHUS, 3aMUCHIBATh X011
OmbITa U GOPMYIUPOBATH BHIBOIBI,

BBITIOJTHATh TMPSIMBIE U3MEPEHUS PACCTOSHHS, BPEMEHH, MacChl Tena,
o0béMa, CUJIBl M TEMIEPATYphl C MCHOJb30BAHUEM aHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IMMOKa3aHUS TPUOOPOB C YYETOM
3aJlaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJAHOW (PU3MUECKON BEIMYUHBI OT
JIpYroil ¢ HCHOJIb30BaHUEM MPSIMBIX HM3MEPEHHUM (3aBUCUMOCTH MYTH
PaBHOMEPHO JABMXKYLIETOCA TeJla OT BPEMEHU JBUKEHUS TeJla, CUIIbI TPEHUS
CKOJIbXKEHUSI OT Beca Teja, KauecTBa OOpaOOTKM IMOBEPXHOCTEW Tel U
HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOLIAAU CONPHUKOCHOBEHHMS TEJl, CUJIbI
YIOPYTrOCTH OT YJUTMHEHUsI MPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA
NOTpYKEHHON YacTH TeJla U OT IJIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TE€Ja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
MJIaBaHUsl TEJ, YCIOBUW paBHOBECHUS pblyara U OJOKOB), Y4aCTBOBaTh B



IUIAHUPOBAaHUM  y4eOHOrO HCCIEAOBaHUsA, coOUpaTh YCTaHOBKY U
BBINOJHATh W3MEPEHUs, CleNysl IMPEAJOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl TMOMYYCHHOH 3aBHCHUMOCTH (U3MYECKUX BEIMYMH B BHJC
NPEJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJABI IO pe3yibTaTaM
UCCIICIOBAHMS,

IPOBOANTHh KOCBEHHBbIE H3MEpeHMs] (PU3MUECKHX BEJIWYUH (IUIOTHOCTH
BELIECTBA )KUJIKOCTHU U TBEPAOIO TeJa, CHJIa TPEHUS CKOJIbKEHUS, TaBICHHUE
BO3/[yXa, BBITAIKHUBAIONIAs CHJa, JCHCTBYIOMIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, KOI(DPHUIMEHT TMONe3HOro  JAEWUCTBUS  MPOCTHIX
MEXaHHU3MOB), CJEIysl NPEIIOKEHHOW HHCTPYKLUHU: IMPH BBHINOJIHEHUU
U3MEpPEHUl coOupaTh HKCHEPUMEHTANIbHYIO YCTAHOBKY U BBIYUCIATH
3HaYCHHE UCKOMOM BEJINYMHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MacCHOCTH MpH paboTe ¢ J1abopaTopHbIM
000opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOILAOLIMECS COCyAbl, OapoMerp,
phIYar, IOJBMKHBINA U HETIOJABM)KHBIN OJIOK, HAKIIOHHAS! TNTIOCKOCTH;
XapaKTepu30BaTh MPUHIMUIBI JEUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAaHUA (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABIMYECKUI IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCTIOJIb3Ys 3HAHUS
0 CBOMCTBaX (PU3UUECKUX SIBJICHUI U HEOOXOAUMBbIE (PU3NUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpbl  (HAXOAUTh  HMHGPOPMALMIO O  IpHUMEpax)
NPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKMX 3HAHUW B IOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHrs 0€30MacHOCTH MPHU OOpalleHuu ¢ MpudopaMu H
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHSI 3I0POBbsS M COOIIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHS B OKPY KaIOIIEH Cpejie;

OCYIIECTBISATH OTOOp HCTOYHUKOB uH(popmanuu B HHTEepHeTe B
COOTBETCTBHHU C 33JJaHHBIM IIOUCKOBBIM 3allPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
UHPOPMAIIMIO, KOTOpas SIBISIETCA NPOTHBOPEYMBONW WM MOMKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJHEHWN Y4YE€OHBIX 33JaHUl HAYYHO-TIOMYJISPHYIO
JAUTEpaTypy (PU3MUECKOTO COAepKaHUs, CIIPaBOYHbIE MaTepUabl, pECYpPChI
cetru MHTepHeT, BraaeTh NpuéMaMHU KOHCIIEKTHPOBAHHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOpMAINKU (HU3UIECKOTO COIEPKAHUS, B TOM



quciie myOauYHO JesaTh KpaTKUe COOOIICHHS O pe3yIbTaTaX MPOSKTOB WU
y4eOHBIX MCCJIEIOBAHMM, TPU STOM IPaMOTHO HCIOJb30BaTh HW3Y4YEHHBIH
MOHATUMHBIM anmapar Kypca (U3UKH, COMPOBOXKIATH BBICTYIJICHUE
MPE3EHTAIUEN;

MpU BBINIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAaHUU paclpeneisiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHHM C TOCTaBICHHBIMHU 3aJadaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIJaHA JIEUCTBUM, aJ€KBaTHO OLCHUBATh
COOCTBEHHBIH  BKJaJ B  JACATEIBHOCTh  TPYIINbI, BBICTPAUBATh
KOMMYHHKATUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 Kkjacce mpeMeTHbIC PE3yIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHS: Macca U pa3MePbl MOJIEKYJI, TEIUIOBOE JIBUKEHHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUA BELIECTBA, KPUCTAIIMUECKUE U
aMmop(¢HbIe TeNa, HACHIIEHHBIH W HEHACBHIIICHHBIM Tap, BIAXXHOCTb
BO3/lyXa, TeMIIepaTypa, BHYTPCHHSS DJHEpPrusi, TEIUIOBOM JIBUTATEIb,
BJIEMEHTAPHBINA JJIEKTPUYECKUAN 3apsil, SJICKTPUUECKOE T10JI€, POBOJIHUKHU
Y IUDJICKTPUKU, TTOCTOSHHBIN JIEKTPUUYECKUN TOK, MATHUTHOE TOJIE;
paznuuath SBJICHUS (TEIUIOBOE paCIIMpEHUE W CXKaTue, Tervionepeaaua,
TEIUIOBOE PABHOBECHE, CMAYMBAHUE, KANIWUISAPHBIC SIBJICHHS, UCIIAPECHUE,
KOHJICHCAIIMS, IUIaBJICHUE, KpUCTaUIM3anus (OTBEpJeBaHUE), KHUIICHHUE,
Teruionepeaaya (TETIOMPOBOTHOCTD, KOHBEKIHS, U3JIy4YCHHE),
AJEKTPU3AIMA TeJl, B3aUMOJICHCTBUE 3aPSIOB, NEHUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIA Ha MPOBOJHUK C TOKOM, 3JICKTPOMAarHUTHAs WHIYKIIHS)
10 OIMCAHUI0 HX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOITUX JaHHOE (PU3UIECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3UUECKUX  SIBJICHUNA B
OKpY’KaroleM MHpE, B TOM 4ucie (U3UYECKHE SIBJICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSDKEHHWE W KaNWULSIPHBIE SBJICHUS B IPHUPOJE,
KpUCTa/UIbl B mOpuponae, uziaydeHue CoJiHIa, 3aMep3aHue BOJIOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, dJIEKTPUUECKUE
ABJICHUSI B atMocdepe, 3JIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Aper( Mor0CoB, pOJib MATHUTHOT'O MOJIS ISl )KM3HU Ha 3eMJie,
MOJSIPHOE CHSIHUE, TIPU HOTOM IE€PEBOJAUTH MPAKTUYECKYIO 3a7adyy B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUECKUX
SIBJICHUM;

OMUCHIBATh U3yUYCHHBIE CBOMCTBA TEJI U (PU3UYECKUE SIBJICHUS, UCTIOJIb3YS
(dbu3nyeckre BeIUYUHBI (TeMIlepaTtypa, BHYTPEHHSSI SHEPTUSI, KOTUYECTBO
TEIJIOTHI, yJAEIbHAas TEIUVIOEMKOCTh BEIIECTBA, YyJAECIbHAsA TEIJIOTa



IUIaBJICHUS, yJeNbHAs TeIUIoTa NapooOpa3oBaHUs, yAelbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOro JCHCTBUS TEIIOBOU
MaIllMHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, dJICKTPUUECKUH 3apsif, cuiia
TOKa, DJJEKTPUUECKOE HaNpsiKEHUE, CONPOTHUBJICHUE MPOBOJAHUKA,
yAENbHOE CONMPOTUBIICHHUE BEIIECTBA, pab0Ta U MOIIHOCTH 3JIEKTPUUECKOTO
TOKa), MpPU OMHCAHWUU TIPABWIBHO TPAKTOBATh (U3HUECKUN CMBICIT
UCIOJIb3yEeMbIX BEJIMYUH, 0003HAUYCHUS U €TUHULIBI (PU3UUECKUX BEITUYMH,
HaxoJUTh (OPMYJIbI, CBS3BIBAIONIME JAHHYIO (U3UYECKYIO BEIUYUHY C
JIPYTMMH BEJIMYMHAMHU, CTPOUTH TpadUKd HU3YUYECHHBIX 3aBUCUMOCTEU
(bU3UYCCKHUX BEIIMYHH,

XapaKTepu3oBaTh CBOWCTBA Ted, (U3UYECKUE SBJICHHUS U TPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHUYECKON TEOpUHU
CTPOCHHS BEIIECTBA, MPUHILMI CYNEPIO3UIIUUA MoJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH OMa Jyis yyacTka LEeNH, 3aKOH
Jlxxoyns—JIenua, 3aKkoH COXpaHEHUs SHEPTUH, IPU HTOM JIaBaTh CIIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA U 3alUCHIBATh €r0 MATEMATUUECKOE BHIPAKECHHE;
OOBSICHATh (PUBMYECKHE MPOLECChl U CBOMCTBA Tejl, B TOM YHCIE U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHOCJEACTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
1aroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHM,
(buU3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacuéTHple 3a7adyd B 2—3 JCHCTBHS, HCIOJB3Ysl 3aKOHBI U
dbopmyIibl, CBs3BIBAOIINE (PU3NUECKUE BEIWYUHBI: HAa OCHOBE aHalu3a
YCJIOBUSL 3a/laud 3alHUChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUISI peIIeHUs 3a7a4d, BbIOMpATh 3aKOHBI U (HOPMYIIBI,
HEeoOXoauMbIe JUIsi €€ pelieHUs, MPOBOJIUTh PACUETHl M CpPAaBHUBATh
MOJTy4Y€HHOE 3HaYeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMBbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOIIU
(U3UYECKUX METOJIOB, HCIOJb3Yysl ONHCAHUE HCCIEIOBAHUS, BBIACISIThH
MPOBEPSIEMOE  MPEAIOJIOKEHHE, OLEHHBAaTh MPABWIBHOCTh TMOPSIKA
MIPOBEJICHUSI UCCIICIOBaHUs, JIe7aTh BHIBO/IbI;

MPOBOAUTL OMBITHl 1O HAOMIOJCHUIO (U3UYECKUX SIBJICHUW WU
($bU3MYECKUX CBOMCTB Tel (KanUJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT €ro o0b€Ma, TeMnepaTypbl, CKOPOCTH Ipoliecca OCThIBAaHUS U
HArpeBaHUs TpPH U3IYYCHUH OT IIBETa WU3NMydarolien (MOTJIONIAroIIeil)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHHUS BOJBI OT TeMIEpaTypbl KUIKOCTU U
mIonaaM €€ TMOBEPXHOCTH, JJIEKTPU3alMsl TEI W B3aUMOJIECHCTBUE
ANEKTPUYECKUX  3apsAJ0B, B3aUMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yalU3allisl MAarHUTHBIX T[IOJE€H TMOCTOSIHHBIX MAarHUTOB, JEWCTBUS



MAarHMTHOTO TOJII Ha MHPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA dJEKTPOJABHUTATENsl IOCTOSHHOTO TOKa): (OpMYyIHpPOBATH
MPOBEpPSEMbIE MPENOJIOKEHHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUS, OMMMCHIBATH X0/ ONBITA U (DOPMYIUPOBATH BHIBOIHI;
BBITIOJIHSATH IPSIMbIE U3MEPEHUS TEMIIEPATyPbl, OTHOCUTEIbHON BIAXXHOCTH
BO3/1yXa, CHJIbI TOKAa, HANPSXKEHUSI C KCIOJIb30BAHHEM aHAJOTOBBIX
npubOpPOB U JATYUKOB (DU3NYECKUX BEIWYUH, CPABHUBATH PE3YJIbTAThI
HU3MEpPEHUH ¢ y4€TOM 3aJJaHHON a0COIFOTHON MOTPEIIHOCTH;

MPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJAHOW (PU3HUYECKOW BEIMYUHBI OT
IpYyroil ¢ UCIHOJb30BAaHUEM NPSIMBIX HW3MEPEHUW  (3aBUCUMOCTH
CONPOTHUBJICHUS MPOBOAHUKA OT €ro JUIMHBI, IUIONAAU MONEPEYHOrO
CEUYEHUS U yAEIBHOTO COMPOTUBJIEHUS BEILIECTBA ITPOBOAHUKA, CUIIbI TOKA,
UAYLIET0 uepe3 MPOBOAHMK, OT HANpsDKEHWsT Ha  [POBOJIHUKE,
UCCJIEIOBAHUE TIOCIEJOBATENIBHOIO M  NapaJUIeIbHOTO  COEIMHEHHM
MIPOBOJITHUKOB): TIJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAHOBKY W
BBITIOJIHATh W3MEPEHHUs], CIeNys NPeJIOKeHHOMY IUIaHy, (DUKCHUPOBATH
pe3yNbTaThl OJYYEHHON 3aBUCUMOCTH B BHUJI€ TaOJIUII U TpaUKOB, 1eTaTh
BBIBOJIBI 1O pE3YyJIbTaTaM UCCIIEI0BAHMUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BEIUYMH (yAeNIbHAs
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBJICHHE TMPOBOJHMKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh H3MEPEHUs, COOUpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEysl MPEI0KEHHON MHCTPYKUUHU, U
BBIYUCIISITh 3HAUCHUE BEJIMUMHBIL;

COOJII0IaTh TIpaBUjIa TEXHUKU 0€30MaCHOCTH IIPH padoTe C J1abopaTopHbIM
000pyI0BaHUEM;

XapaKTepu30BaTh TMPUHIMIBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM UHKCIIE: CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETP, apoBas TypOUHA, aMIIEPMETP, BOIBTMETD,
CUETUMK DJIEKTPUYECKOW DSHEPIHH, 3JIEKTPOOCBETUTENBHBIE IPUOOPHI,
HarpeBaTeJIbHbIC AIIEKTPOIIPUOOPHI (mpumepsl), AJIEKTPUYECKUE
MPEIOXPAHUTEIH, JIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOMCTBAX (PU3WYECKHUX SIBICHUI W HEOOXOIUMBIE
(bu3nYecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA M H3MEpPUTEIbHbIC
PUOOPHI MO CXEMaM M CXEeMATHYHBIM PUCYHKaM (KHUIKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETp, ABUTATENIb BHYTPEHHETO CrOopaHws,
ANEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl SJIEKTPUUYECKHUX LENend ¢
MOCJIE0BATEIbHBIM U MapaJIEIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3anuyas
YCJIOBHBIE 0003HAYEHUS AJIEMEHTOB JIEKTPUUYECKUX IIETICH;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUHW B IOBCEIHEBHOU
KU3HU JUIs oOecrieueHuns: 0€30MacHOCTH NpHU oOpalleHu ¢ NpudopamMu U
TEXHUYECKUMHU YCTPOICTBAMU, COXPAHEHHUS 3J0POBBS U COOJIFOICHHSI HOPM
HKOJIOTMYECKOT0 TIOBEICHMS B OKPYKAIOLLEH Cpee;

OCYIIECTBJIATh TMOUCK HHPOpMauu (U3NUECKOTO COJEpPKAHHUS B
WNHTepHeTe, Ha OCHOBE HMEIOIIUXCS 3HAHUW M NYTEM CpaBHEHUS
JOTIOJTHUTENIbHBIX HCTOYHUKOB BBIACIATHh HH(POPMAIUIO, KOTOPas SBIISETCS
IPOTUBOPEYUBON MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBINOJHEHUN Y4YE€OHBIX 33aJJaHUl HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy (PU3NUECKOT0 COACpKaHUs, CIIPaBOYHbIE MaTepUabl, pECYpPCHI
cetu MHTepHer, Bnaaerb nNpuéMaMU KOHCIIEKTHPOBAHHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOILEHHS,
0006mass wHOOPMALMI0 M3 HECKOJBKUX HMCTOYHHKOB (DHU3NUSCKOTO
COJIEprKaHus, B TOM YHCJIE MyOJIMYHO NPEACTABIATh PE3YIbTaThl IPOSKTHON
WM UCCIIE0BATENbCKOM ACSITENIbHOCTH, IPU 3TOM I'PAMOTHO MCIOJIb30BaTh
W3YYEHHBIM TOHATUHHBIMN ammapaT Kypca (U3MKH, CONPOBOXAAThH
BBICTYIUIEHUE MTPE3EHTALUEH;

IOpU BBINOJHEHUN YYEOHBIX MPOEKTOB W UCCIEIOBaHUM (PU3MUECKUX
IPOLIECCOB paclpeAesaTh OO0S3aHHOCTM B TIpYNIE B COOTBETCTBUM C
MOCTAaBJICHHBIMU 33/1a4aMH, CJIEJUTH 32 BBHIMOJHEHUEM IUIaHa JAEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaThb COOCTBEHHBIM BKJIAJI B
JESTENbHOCTD IPYIIIbI, BBICTPAUBATh KOMMYHHKAaTUBHOE B3aUMOJIEHCTBHE,
IPOSIBIISisi TOTOBHOCTD pa3peniaTb KOH(DIUKTHI.

K koH1ly o0yueHus B 9 kJjacce npeIMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

WCIIOJB30BaTh IOHATHA: CUCTEMa OTCU€Ta, MAaTepuajbHas TOYKA,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIXKEHUS, Nedopmanus
(ynmpyrasi, miaacTuuyeckas), TpEHHUE, LEHTPOCTPEMHUTENIBHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3Ku, LEHTP THKECTH, aOCOIOTHO TBEPIOE TENO,
LEHTP TSHKECTH TBEPJOTO Tesla, paBHOBECHE, MEXaHUYECKUE KOeOaHus U
BOJIHBI, 3BYK, HH(Pa3BYK U YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, IIKaIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTb,
CHEKTpPbI UCIyCKaHUs W IMOTJIOLIEHUs, anb(a, OeTa- U raMmMa-u3IydeHus,
W30TOIIbI, IAIEPHAS DHEPTETHKA;

pasznuyarh SIBJICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJMHEWHOE
JIBUKEHUE, PABHOYCKOPEHHOE NPSIMOJUHENHOE ABUKEHUE, CBOOOJHOE
NAJICHUE TEJI, PABHOMEPHOE JIBHJKEHHE 110 OKPY’KHOCTH, B3aUMOJIECHCTBHE



TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOEe IBMKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JABUKEHHUE, OTPaKEHHE
3BYKa, NPSIMOJIMHEWHOE pacrnpoCTpaHEHUE, OTPAKEHUE WU MPEIOMIICHHE
CBETAa, [IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHUE OeIoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX LIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTPA
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3NYECKHX SBJICHUM B
OKpy’XarolieM Mupe (B TOM uucie (PU3MUYECKHE SBICHUS B MPUPOJE:
MIPUJIUBBI U OTJIUBBI, IBUKEHUE TuIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
IBUKCHUE IKUBBIX OPraHU3MOB, BOCIPUITHE 3BYKOB IKUBOTHBIMH,
3eMJICTPSICEHUE, CeCMUYEeCKHe BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTHYECKHUE SIBICHUS B MPHUPOJAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOIECTOBOIO M PEHTICHOBCKOIO H3JIy4YeHHH, €CTeCTBEHHBIH
pPaMOaKTUBHBIN (OH, KOCMHUYECKHE JY4YHd, PAJUOAKTHUBHOE H3ITyYEHUE
NPUPOAHBIX MHHEpPANoOB, JEHCTBUE pPAJUOAKTHBHBIX M3JIy4YE€HUH Ha
OpraHu3M YeJIOBEKa), MpPH ATOM MEPEBOAMTH IMPAKTUYECKYIO 3a/adyy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (Mpu3HAKU) (HU3UUYECKUX
SIBIICHUI;

ONMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHUS, UCTIOIB3YS
¢u3nyueckue BeNWYUHBI (CpelHsAsi M MIHOBEHHAas CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEPEMEIECHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWIa YNPYTOCTH, CUIa TSKECTH, YCKOpPEHHE
CBOOOJIHOTO TMAJEHMs, BEC Tejla, HUMIYJIbC TeJa, HWMITYJIbC CHJIB,
MeXaHW4yeckass pabdoTa M MOIIHOCTb, IOTEHIUAIbHAas OHHEPrus Tena,
MOJHITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPrUsl CXKATOU
NPY>KUHBI, KHHETUYECKAs SHEPT U, [TOJTHASI MEXaHUYECKask SHEPT UL, IEPUO]
U 4YacToTa KoyieOaHUM, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTb CBETa, IOKa3aTeiab IPEJIOMJIEHUS CpeAbl), NPHU ONHUCAHUU
NPaBUIBHO TPAKTOBaTh (U3MUECKUN CMBICT HCIOIb3YEMbIX BEJTUYHH,
0003HAaYEHUs1 U EIUHULBI (PU3NYECKHX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOUIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTHMMH BEIMYMHAMM,
CTPOUTDH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs HHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEpPHO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH ['amuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpaHEHWs MMITYJIbCa, 3aKOHBl OTPAXEHUS H
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



OpU SJACPHBIX PEAKIUSIX, HPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCHIBaTh €r0 MaTEMATUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMICTBA T, B TOM YHUCIE U B
KOHTEKCTE CHUTyalud NPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTepa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX
1aroB ¢ Omnopod Ha 2-3 W3Y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHM,
(buU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3a/1a4u (OMUPAIOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3YsI 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIINE (PU3NYECKHE BEIMYMHBI: HA
OCHOBE aHaJIW3a yCJIOBUA 3aJ]a4M 3aIllMChIBATh KPATKOE YCIOBUE, BBISBIATH
HEJIOCTAIOIINE WU M30BITOYHBIE JAHHBIC, BHIOUPATh 3aKOHBI U (POPMYIIHI,
HEOOXOAMMBIE I PEIICHUS, TPOBOJUTH pacy€éTbl U OlLEHUBATH
PEANMCTUYHOCTh OJYYEHHOT'O 3HAaUeHHSI (PU3MUECKON BEJIMUUHBI,
pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh HIpPU TOMOLIU
¢u3NYeCKUX METOJIOB, MCIIONb3Yysl OMHCAHHWE HCCIEIOBAHUS, BbLICIATH
MPOBEPSIEMOE MPEANOJIOKEHUE, OIICHUBATh TMPABWIBHOCTh MOPSJIKa
NPOBEICHUS]  UCCIENOBAaHUS, JI€NaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U ONBITOB;

IPOBOJUTH OMNbBITBI IO HAOMIONCHUIO (PU3NYECKHX SBJICHUN WM
¢buznyeckux CBOWCTB Ted (M3y4yeHHE BTOpOro 3akoHa HbproToHa, 3akoHa
COXpaHEHUs] PHEPTUHu, 3aBUCUMOCTHh Mepuoia KOJIeOaHUW MPYKUHHOTO
MasTHUKA OT Macchl Tpy3a M KECTKOCTU NPYNKUHBI U HE3aBUCHUMOCTH OT
aMILUTUTYAbl MaJIbIX KOJEOaHUU, MPSIMOJIMHENHOE PACIIPOCTPAaHEHUE CBETA,
pa3nokeHne Oeyoro CBeTa B CIEKTpP, U3YUYEHUE CBOMCTB M300paKeHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)keHHsI IpeaMera B coOuparoiien
JUH3€, HAOMIOJEHUE CIUIOIIHBIX WU JIMHEHYaThIX CIEKTPOB HU3IYUYECHHS):
CaMOCTOATENbHO CcOOMpaTh YCTAHOBKY M3 H30BITOYHOrO Habopa
000py10BaHUs, ONHUCHIBATH XOJ1 OMBITA U €r0 PE3YJbTAThI, (POPMYITUPOBATH
BBIBOJIBL;

IPOBOAMUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HaYeHHe Uu3MepsAeMOl BeNMUYMHBI ((OKYCHOE pacCTOsSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTeNbHOTO MpUdOopa);

OPOBOAMTH HCCIEAOBAHUWE 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM NPSAMBIX U3MEPEHUHN (3aBUCUMOCTD IIyTH OT BPEMEHHU IIPU
PaBHOYCKOPEHHOM JIBIKEHHMHM Oe€3 HadyallbHOM CKOpPOCTH, mHepuoia
KOJIEOAaHU MaTeMaTH4eCKOro MasTHHMKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yIjla OTPaXEHUs CBETa OT yIJla MaJeHus U yrjla MpejloMJIEHUs OT yria
NaJeHus): IUJIAHUPOBATh HCCJIEIOBAaHUE, CaMOCTOSITENIBHO COOUpPATh



YCTaHOBKY, (PUKCHUpOBaTh pe3yJibTaThl IMOJYYEHHOW 3aBUCUMOCTHU
¢bu3nUecKux BEIUYMH B BUAEC TaOJMIl U IpapUKOB, JI€JaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeI0BaHNUS;

IPOBOANTH KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEIUYHH (CpeaHss
CKOPOCTh U YCKOPEHHE Tella MPU paBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE
CBOOOJHOTO TMaaeHUS, KECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbKECHHS, MEXaHW4Yeckass paboTa M MOIIHOCTb, YacCTOTa U MEPHUO]
KOJIe0aHUN MaTeMaTHYeCKOTO W TPYKHHHOTO MAasTHHKOB, ONTHYECKas
cuina coOuparomieil JHWH3bI, PAJAUOAKTUBHBIM (POH): TMIAHUPOBATH
U3MEpEeHHs, COOMpaTh SKCHEPUMEHTAIBHYIO YCTAaHOBKY M BBINOJHATH
U3MEpPEHUs, Cleaysl MPEeJIOKeHHON WHCTPYKIUHU, BBIYUCISATH 3HAUCHHE
BEJIMYMHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3YyJIbTAThI C YUYETOM 3aJaHHOM
IIOIPEIIHOCTH U3MEPEHUN;

coOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH IIpH paboTe C 1ad0paTopHbIM
o0opyT0BaHHEM;

pa3nuyaTh OCHOBHBIE MPU3HAKA HW3YUYEHHBIX (U3UYECKUX MOJIENei:
MaTepualibHasi TOYKa, a0CONIOTHO TBEPJOE TENO, TOYEHYHBIA HCTOUYHUK
CBETAa, JIy4, TOHKAsl JIMH3a, IUTAaHEeTapHasi MOJIeIh aTOMa, HYKJIOHHAsI MOJIETTh
aTOMHOTO SIJIpa;

XapaKkTepU30BaTh MPUHIMMBI JEUCTBUS HU3YYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa HX OMUcaHud (B TOM 4YHUCIHE:
CIHIOMETp, MATYUKH TIOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepHucKom, ¢oroanmnapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW M  HEOOXOauMble (pu3myeckue
3aKOHOMEPHOCTH;

UCTIONb30BaTh CXEMbI M CXEMaTHUHbIC PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEITHHBIX IPUOOPOB M TEXHOIOTHUECKUX MPOIECCOB MPHU
pelieHuu  y4eOHO-TIPaKTUYECKUX  3a7ad, ONTHYECKHE CXEMbI JUIs
MOCTPOEHHUS N300paXKEHHH B MJIOCKOM 3epKajie U coOuparoIien JuH3e;
OPUBOIUTH  MPUMEpPhl  (HAXOAWTh  WHQPOPMAIMIO O  TpHUMEpax)
NPAKTHYECKOTO HCIMOJb30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHnsi 0€30MacHOCTH MPH OOpallleHnH ¢ MPUOopaMu u
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAaHEHHS 310POBbs M COOIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY>KaIOLEeH Cpe/ie;

OCYIIECTBISITh TOMCK HWHQPOpMAIMK  (PUINISCKOTO  COACPXKAHHUSI B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHPYSI TOMCKOBBIN 3allpoC, HAXOAUTh
MyTH OMpPEJeNIEHUs] JOCTOBEPHOCTH MOJYYEHHON MH(POpPMAIMK Ha OCHOBE
UMEIOUINXCS 3HAHUN U IONIOJHUTENbHBIX UCTOYHUKOB,;



UCIIOJIb30BaTh MPU BBINOJIHEHWH Y4YE€OHBIX 33JJaHUl HAYyYHO-TIOMYJISIPHYIO
JAUTEepaTypy (PU3MUECKOT0 COAEepKaHUs, CIIPaBOYHbIE MaTepUabl, pECYpPCHI
cetu UHrepHer, Bianerb NOpu€MaMH KOHCIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOILIEHUS HA OCHOBE
uHGOpMAllMU U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COACpIKAHMS,
nyOJIMYHO NPEACTABIATh Pe3yIbTaThl IPOEKTHOM WM UCCIIEI0BATENbCKON
NEATEIbHOCTH, TNPU O3TOM TPAaMOTHO  HCHOJIb30BAaTh  W3YYEHHBIN
NOHATUUHBIM anmapar HM3y4yaeMoro pasiaena (U3HKH U CONPOBOXKAAThH
BBICTYIUICHHE TIpe3eHTanueil ¢ ydyé€ToM ocoOeHHOCTEeH ayAuTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHHUE
7 KIIACC

KoanuyecTBo 4acoB

Ne HanmeHoBaHMe pa3/ieioB U TeM
n/n NMPOrpamMMbI Bceero

Pa3nes 1. ®Pusuka u e€ posib B IO3HAHUM OKPY’KAIOIIEro MUpPa

1.1 ®dusuka - Hayka 0 IpUpPOe 2
1.2 duznuecKue BeTUYUHbI 2
1.3 EcTtecTBeHHOHAyUYHBI METO/1 TO3HAHUS 2

HWroro no pazneny 6

Paspnen 2. IlepBoHayaibHbIE CBEACHHS O CTPOCHHH BelleCTBA

2.1 CrtpoeHue BemiecTna 1

29 JIBM>KeHue U B3aUMOJICHCTBUE YaCTHII 5
' BEIIECTBA

2.3 ArperaTHble COCTOSIHMSI BEILIECTBA 2
Hroro no paszneny 5
Pa3nen 3. /IBu:keHHe U B3auMoOeiicTBUE Te

3.1 MexaHn4ecKoe ABMKEHIE 3

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudposbie)
oOpa3oBaTte/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edso0.ru/7f416194

bubmuoreka [{OK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edso0.ru/7f416194

bub6mmoreka [JOK
https://m.edsoo0.ru/7f416194

bub6mmoreka [JOK
https://m.edsoo.ru/7f416194



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

3.2 WNuepuus, macca, I0THOCTh

3.3 Cuma. Bune! cun

Hroro no pasaeny

Pasnen 4. /laBjienue TBEPABIX TeJl, KUAKOCTEH U ra30B

[aBnenue. Ilepenaya nasnenust TBEpAbIMU

41
TeJIaMH, )KUIKOCTSIMH U ra3aMu
4.2 JlaBiaeHHE KUIKOCTH
4.3 ATMoOcdepHOe TaBIeHHE
44 Jle#icTBHE KUAKOCTH U Ta3a Ha MOTPYyKEHHOE

B HUX TEJIO
Hroro no pazneny

Pa3nea 5. PaGora 1 MOIIHOCTD. JHEPrus

51 PabGora 1 MomHOCTH
5.2 IIpocTeie MexaHU3MBI
5.3 MexaHnueckasi S3Heprust

Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

14

21

21

12

68

12

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edso0.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
bubmnoreka LJOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo0.ru/7f416194

bubmuoreka [{OK
https://m.edso0.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

8 KITIACC

HanmenoBanue pa3jieiioB 4 TeM
NPOrpamMMbl

Ne i/

Pa3pgean 1. TerioBbie IBJICHUSA

1.1 CrpoeHue u CBOICTBa BELIECTBA

1.2 TennoBblie mpoiecchl

Utoro no pazneny

Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS

:‘)HGKTpI/I‘leCKI/Ie 3apsAaabl. 3apH)KeHHBIC TCJ1a

2.1
U UX B3aUMOJIEHCTBIE
2.2 [ToCTOSITHHBIN PTEKTPUICCKUN TOK
2.3 MaruuTHble IBI€HUS
2.4 DNeKTpOMarHuTHasi UHAYKIUs

Hroro o pasaeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4gecTBOo 4acoB

Bcero

21

28

20

37

68

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

1.5

14.5

DJIeKTPOHHbBbIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypchl

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bubmuoreka [{OK
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

9 KITACC

HanmenoBanue pa3jieiioB 4 TeM
NPOrpamMMbl

Ne i/

Pa3gen 1. Mexannueckue siBJICHUA

MexanndecKkoe IBIKCHUE U CIIOCOOBI €T0

1.1

OTMCaHHS
1.2 B3aumopeiictBue Ten
1.3 3aKOHBI COXPAHECHUS

Uroro no pazaeny

Pa3gen 2. Mexannueckue KOJe0aHUA U BOJTHBI

2.1 MexaHnueckue KojeOaHus

2.2 MexaHnueckre BOJIHBL. 3BYK

Htoro no pazaeny

Koan4gecTBOo 4acoB

Bcero
padoThI

10

20 1

10

40

15

Paznen 3. 3HCKTpOMaFHI/ITHOC IOJI€ U 3JICKTPOMATrHUTHBLIC BOJIHBI

aﬂeKTpOMaFHI/ITHOG IoJIC 1
OJICKTPOMArHUTHBIC BOJIHBI

3.1

Hroro no pazneny

Pa3znea 4. CBeToBbIC SIBJIEHUSA

6

KoHnTpoJbHbIe

IIpakTH4eckue

padoThI

DJIeKTPOHHbBbIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypchl

bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
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

4.1 3aKOHBI pacpOCTPaHEHUS CBETa
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI
4.3 Paznoxenue 6e10ro CBETa B CIIEKTP

Hroro no paszaeny

Paznen 5. KsanroBble AIBJICHUS

5.1 Hcnyckanue v noriomeHnue cBeTa aroMomM
5.2 CtpoeHue aTOMHOTO sijipa
5.3 SnepHble peakuu

Hroro no pazneny

Pa3nea 6. [loBTopuTe1bH0-000011a10IM I MOYJIb

[ToBTOpeHME M 0000IIEHNE COACPIKAHUS

6.1
Kypca ¢usuku 3a 7-9 knace

Hroro no pasaeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

6 2
6 3
3 2
15
4 1
6 1
7 1 1
17
9 2
9

102 3 27

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6morexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6morexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6morexa [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
https://m.edsoo.ru/7f41a4a6




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

wn Tema ypoka

®usuka — HayKa O IpUPO/IE.
SIBneHus npupobl

2 dusznyeckue SIBICHUS

Ouznyeckue BeINYMHBI U UX
U3MepeHue

VYpok-uccnenosanue "M3mepenue
TEMIEPATYPHI IPU TOMOIIH
KUJKOCTHOTO TEPMOMETpA U
JlaTYMKa TEMITEpaTyphl"

MeToab! Hay4YHOTO MO3HAHUS.
5 Onucanue pU3NUECKUX SBICHUH C
IIOMOUIBIO MOJIEIEH

VYpok-uccnenoanue "[IpoBepka
TUMOTE3bI: NaTbHOCTh MONETA

6 HIapUKa, MyLEHHOIO
TOPU30HTANIBHO, TEM OOJIbIIE, YeM
OoJiblIie BhICOTA MycKa"

Crpoenue BemiectBa. ONbITHI,
7 JOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHUE BEILIECTBA

KoanyecTBO 4acoB

Bcero

KoHTpoJabHbIe
padoThl

IIpakTH4eckue
padoThbI

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

but6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a



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

10

11

12

13

14

15

16

17

18

I[BI/I)KGHI/IC JacTull BCIICCTBA

VYpoxk-uccienopanue «OMbITHI O
HAOJIFOICHUIO TEILIOBOIO
paCUIMPEHHUS Ta30B»

ArperaTHble COCTOSIHHSI BEILIECTBA

OcoOeHHOCTH arperaTHbIX
coctosiHu# BoJibl. O000IICHHE TT0
pazneny «llepBoHauanbHbie
CBEJICHHSI O CTPOCHHH BEIIECTBA
MexaHnueckoe IBHKEHUE.
PaBHOMEpHOE M HEpABHOMEPHOE
JBHKCHHEC

Ckopoctb. Ennnniel ckopoctu

Pacuer IMyTHU U BpCMCHU IBUKCHUA

HNuepunsa. Macca — mepa
WHEPTHOCTH Tel

ITnoTHOCTE BemecTBa. Pacuer
Macchl 1 00beMa Tejla o €ro
IJIOTHOCTH

JlaGopaTtopHnast pabota
«Omnpenenenue MIOTHOCTH TBEPIOTO
Tena»

Pemenue 3agaq mo reme
"ITnoTHOCTE BemecTna"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

bu6nuoreka [HOK
https://m.edsoo.ru/ff0a0378

but6mmoreka [JOK
https://m.edsoo.ru/ff0a05c6

but6mmoreka [JOK
https://m.edsoo.ru/ff0a079c

bubnuoreka [IOK
https://m.edsoo.ru/ff0a0ae4

but6mmoreka [JOK
https://m.edsoo.ru/ff0a0cl10

but6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee

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



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
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Cuna KaKk xapakTepuCTHKA
B3aumoencTaus tei1. Cuia
ynpyroctu. 3akoH ['yka

JlaGopaTtopnas pabora «3yuenue
3aBUCHUMOCTH PACTSIKCHUS
(medopmanuu) Ipy>KUHBI OT
NPUIOKCHHOM CUITBI»

SIBnenue Tarorenus. Cuia TSKECTH

CBsi3b MEX]1y CHIJION TSAXKECTU U
maccoii Teia. Bec Ttena. Pemenne
3a1ay 0o teme "Cuina tsokectu"”

Cuita TsDKeCTH Ha APYTux IIaHCTax.

dusnyeckue XApaKTCPUCTUKHU
IIaHCT

N3mepenune cui. Junamometp

Bec Ttena. HeBecomocTh

CnoxeHue IByX Cul,
HaIpaBJICHHBIX 110 OJHON MPSMOM.
PaBHozelicTByOIas CUII
Penrenue 3amad mo reMe
"PaBHOelicTBYIOIIASA CHIT"

Cua TpeHust u e€ Buabl. TpeHue B
MPUPOJIE U TEXHUKE

JlaboparopHnas pabota «3yuenue
3aBHCUMOCTH CHUJIBI TPEHHS
CKOJIBXKECHHUS OT CHJIBI JaBICHUS U

but6mmoreka [IOK
https://m.edsoo.ru/ff0al778

but6mmoreka [IOK
https://m.edsoo.ru/ff0a1502

but6mmoreka [{JOK
https://m.edsoo.ru/ff0al8cc
but6mmoreka [{JOK
https://m.edsoo.ru/ff0al778

but6mmoreka [IOK
https://m.edsoo.ru/ff0ala70

bubnunoreka [JOK
https://m.edsoo.ru/ff0alb9c

but6mmoreka [{OK
https://m.edsoo.ru/ff0alcc8



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

30

31

32

33

34

35

36

37
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XapakTepa COMPUKACAIOIIIXCS
MIOBEPXHOCTEI»

Pemenue 3agau Ha onpeneieHue
PaBHOAECHCTBYIOIIEH CHJIIBI

Pemenne 3amaq mo Temam: «Bec
Tenay, «['paduyeckoe n3obpakeHue
crny, « CUIIBD,
«PaBHOJEUCTBYIOIIAS CUTI»

KonTtponbHas pabota no temam:
«MexaHu4ecKkoe IBUKECHUEY,
«Macca, IoTHOCTbY, «Bec Tenay,
«I'padmueckoe n300pakeHue Cui,
«Cunpi»

Hasnenne. CriocoObl yMEHbILIEHUS U
YBEJIMUYEHUS 1aBJICHUS

JlaBnenue raza. 3aBUCUMOCTD
JABJICHUS Ta3a OT 00bEMA,
TeMIepaTypbl

Ilepenaua naBneHust TBEPABIMU
TeJIaMH, )KHIKOCTSIMH U Ta3aMHu.
3akoHn Ilackans

JlaBneHue B )XKUIAKOCTH U rase,
BBI3BAHHOE JICCTBUEM CHIIBI
TSOKECTH

Pemenue 3agau no teme «JlaBnenue
B JKMJIKOCTH U Ta3e. 3akoH [lackams»

CooOmraromuecst CoCy/Ibl

but6mmoreka [{OK
https://m.edsoo.ru/ff0alde0

but6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a2376

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a25b0

bubnunoreka [JOK
https://m.edsoo.ru/ff0a2718

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2826

but6mmoreka [JOK
https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
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I'mppasnuueckuii mpece

Manowmetpsl. [TopuineBoit
SKUAKOCTHBIN HAcoC

ATMocdepa 3emMiu ¥ IPUUMHBI €€
CYIIECTBOBaHHS

Bec Bozmyxa. AtmochepHoe
JIaBIICHHC

N3mepenue armochepHoro
nasyieHust. OnsiT Toppuueniu

3aBUCHUMOCTh aTMOC(HEPHOTO
JAaBJICHUSA OT BBICOTHLI HAJT YPOBHEM
MOpsI

Bbapomerp-anepounn. ATMochepHoe
JIaBJIEHUE Ha Pa3JIMYHBIX BHICOTAX

Pentenue 3amau mo teme "
ATtmocdepHoe naBienue"

JlelicTBUE )KUJIKOCTH U Ta3a HA
MOTPY>KEHHOE B HUX TEJIO.
ApxumeznoBa cuiia

JlaGopaTtopHnast pabota
«OnpeneneHre BITATKUBAIONICH
CHUJIbI, ICMCTBYIONIEH Ha TETO,
MOTPYKEHHOE B JKHUJIKOCTh
JlaGopaTopHas paboTa 1o Teme
«HccnemoBanue 3aBUCHMOCTH Beca
Teja B BOJIE OT 00BEMa

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3136

bubnuoreka [JOK
https://m.edsoo.ru/ff0a2b5a

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a2b5a

but6mmoreka [JOK
https://m.edsoo.ru/ff0a2da8

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

bubnunoreka [JOK
https://m.edsoo.ru/ff0a2fc4

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a3276

bubmuorexa [JOK
https://m.edsoo.ru/ff0a33fc

bubnunoreka [IOK
https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
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MOTPYXEHHON B )KHJIKOCTh 4aCTH
Tena»

II;maBanue Ten

JlaGopaTtopnast pabota
"KoHcTpyupoBaHue apeomerpa min
KOHCTPYUPOBaHUE JIOAKH U
orpeieNieHue eé
Ipy30H0AbEMHOCTH "

Pemenue 3agad mo remMam:
«I1naBanue cynos.
BosnyxomnnaBanuey, «JlaBienue
TBEPJBIX TN, )KUJIKOCTEH U Ta30B»

KonTponbhas pabora o teme
«JlaBneHue TBEpABIX TEI,
JKUJIKOCTEN M Ta30B)

Mexanunyeckas pabota

MomaocTs. ETUHAIEI MOIITHOCTH

VYpok-uccnenoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MIPU
noabeMe 1o Jiectaure"

[IpocTeie MexaHn3Mbl. Peryar.
PaBHOBeCuE cuit Ha peruare

Pbruaru B TexHUKE, OBITY U
npupoze. JlaboparopHas pabora
«HccnenoBanue ycioBUi
paBHOBECHS pbIYaray

bubnuoreka [JOK
https://m.edsoo.ru/ff0a3a96

bubnuoreka [JOK
https://m.edsoo.ru/ff0a3654

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

bubmuorexa [JOK

0.5 https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
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Penrenue 3amad mo teMe «Y CIOBUSI
PaBHOBECHUS pbIUaray

KoaddunmenT nonesznoro neidcTBust
Mexanusma. Jlaboparopnasi pabora
«3mepenne KII/l HaknoHHON
IUIOCKOCTH

Pemenue 3amag o teme "Pabora,
MortHocTh, KITI"

Mexanuueckas SHEprusl.
Kunernueckas 1 moTeHuanbHas
SHEprus

3aKOH COXpaHEHHS] MEXaHUYECKOH
SHEPTHH

YPOK-DKCIIEpUMEHT 110 TEME
"OKCIIEpUMEHTAJIbHOE ONPECIICHHE
M3MEHEHHUs] KHHETUYEeCKOH 1
NOTEHUUAIBHON YHEPTUH ITPU
CKaTbIBaHUM TeJja I10 HAKJIOHHOM
IJIOCKOCTH"

KonTponbhas pabora o teme
«PaboTa 1 MOIITHOCTh. DHEPTHUS»

PesepBHslit ypok. Padora ¢
TEKCTaMU 110 TeMe "MexaHUdeCcKoe
nBmkeHune"

PeseprHelit ypok. Padota ¢
TeKkcTaMHu 110 TeMe "JlaBiieHue
TBEPJBIX TEJ, )KUJIKOCTEN U Ta30B"

0.5

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

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a4c48

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

but6mmoreka [{JOK
https://m.edsoo.ru/ff0a4360

bubnunoreka [JOK
https://m.edsoo.ru/ff0a4ee6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

PesepHbIii ypok. Pabora ¢
68 TeKcTamu 1o Teme "Pabora.
MoHoCTh. DHEprus"

OBILEE KOJIMYECTBO YACOB 110
[TPOTPAMME

68

12



8 KITIACC

Tema ypoka

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON
TEOPUHU U UX OIBITHBIE
MOATBEPKICHUS

Macca u pa3sMep aTOMOB U MOJICKYJI

Moaenu TBEpIOTO, KUJKOTO U
ra3000pa3HOro COCTOSTHUMN
BelIeCTBa

OO®bsicHEHHE CBOICTB TBEPAOTO,
JKUJIKOTO U Ta3000pa3HOTo
COCTOSTHUH BEIIECTBAa HA OCHOBE
MTOJIOKEHUN MOJIEKYJISIPHO-
KUHETHYECKOW TeOpUn

Kpucrammaeckue u amopgHbie
Tena

CMauuBaHuE U KalWUISIPHOCTb.
IToBepXHOCTHOE HATSKEHUE

Tennopoe PACHINPCHUC U CIKATUC

Temnepartypa. CBsi3b TEMIIEpaTyphl
CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
YaCTHIL

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTH4eckue
padoThI

JlaTa
U3YyYeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nuoreka [HOK
https://m.edsoo.ru/ff0a5256

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a540e

bubnunoreka [JOK
https://m.edsoo.ru/ff0a5800

bubmuorexa [JOK
https://m.edsoo.ru/ff0a5530

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



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
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Baytpennsis sueprusi. CriocoObt
M3MEHEHHUsl BHyTPEHHEH dHepruu

Bunbl Teruionepenaun

VYpok-koHpepennus "[Ipaktuueckoe
WCITOJIb30BAaHNE TEIJIOBBIX CBOMCTB
BELIECTB U MaTEPHUAJIOB B LIEIAX
sHEeprocoepekeHus "

KonndecTBO TENIOTHL. Y AeIbHAS
TCIINIIOEMKOCTD

YpaBHEHHE TEIIOBOTO OajaHca.
Termioo0MeH U TEII0BOE
paBHOBECHE

JlaGopartopnas pabota
"HccnemoBaHue IBIEHUS
TerI000MeHa P CMEITHBAHUH
XOJIOAHOM U ropsiuert BObI"

Pacyer konnuecTBa TEMIOTHI,
HEOOXOIUMOTO JIJIsl HATPEBAHMUS
TeJa U BBIIEISIEMOTO UM MPU
OXJIAXKACHUHU

JlaGoparopnast pabota
"OnpenencHue yaeapHOU
TEMJIOEMKOCTH BelecTna"
DHeprus ToMBa. Y IejabHas
TEIIOTa CrOPaHus

bubmuorexa [JOK
https://m.edsoo.ru/ff0a5c60

bubnuorexa [JOK
https://m.edsoo.ru/ff0a6412

bubnuorexa [JOK
https://m.edsoo.ru/ff0a65c0

bu6nuoreka [HOK
https://m.edso0.ru/ff0a6976

bubnmoreka [IOK
https://m.edsoo.ru/ff0a7088

bubnmoreka [IOK
https://m.edsoo.ru/ff0a6a98

but6mmoreka [JOK
https://m.edsoo.ru/ff0a6bb0

bubnunoreka [IOK
https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
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[InaBneHue u oTBEpICBaHUE
KPUCTAJUTMYECKUX TeJl. Y IeJIbHAs
TEIUIOTA ILIABICHUS

JlaGoparopnast pabota
"OnpeneneHue yaeabHON TeTIOTHI
IUIaBJICHUSA JIbaa"

[TapooOpa3zoBaHue 1 KOHCHCAIIHS.
Hcnapenue

Kunienue. Y nenbHas Temiora
napooOpa30BaHUs U KOHICHCAIUH.
3aBHCHUMOCTD TEMIIEPATYPBI
KHUIICHUS OT aTMOC(EPHOTO
JTaBJICHUS

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "OnpenencHre
OTHOCHUTEIILHOH BJIa)KHOCTH
BO3IyXa"

Pemenne 3a/1a4 Ha OIIPCACIICHHUC
BJIA’JKHOCTH BO3yXa

[TpuHIIUTIEI paOOTHI TETIJIOBBIX
neurateneit. [laposas TypOuna.
JIBurarens BHYTPEHHETO CTOPAHUS
KII] TermoBoro nBuratens.
TennoBbie IBUTATENH U 3aIIUTA
OKpYXaroIlIel cpepl

3aKOH COXpaHEHUs U IPEBPAILCHUS
SHEPTUHU B TEIUIOBBIX Ipolieccax

but6mmoreka [IOK
https://m.edsoo.ru/ff0a71d2

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

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a740c

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

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



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

27

28

29

30

31

32

33

34

35

36

[ToaroroBka K KOHTPOJILHOM paboTe
o TeMe "TennoBbie ABICHUS.
W3meHeHune arperaTHbIX COCTOSIHUI
BemiecTna"

KonTponbhas pabota no teme
"TemoBble ABlIeHNUA. M3MeHenne
arperaTHbIX COCTOSIHHI BemecTna'

OnekTpuzanus Tei. [IBa poxa
IIEKTPUICCKUX 3aPsIOB

Ypok-uccienoBanue
"DnexkTpu3auus Tea UHAYKIUEH 1
IIPU COIPUKOCHOBEHUU"

B3aumMoneiicTBre 3apsKeHHBIX TEII.
3axoH Kysona

DJIEKTPUYECKOE TOJIE.
HarnpsikeHHOCTB 3JIEKTpUYECKOro
nosist. [IpuHnun cynepnosunuu
IIEKTPUYECKUX MTOJIEN

Hocurenu anexkTpuueckux 3apsiioB.
OneMeHTapHbIN 3apsaa. CTpoeHue
aToMa

ITpOBOAHMKY U TUAIIEKTPUKU. 3aKOH
COXpaHEHHUs FIEKTPUUYECKOTO 3apsiia
Pemenue 3aa4 Ha prUMEHEHNE
CBOICTB 3JIEKTPUUYECKUX 3aPSIIOB
DJIEKTPUUYECKUH TOK, YCIOBUSI €TO

Cyme€CTBOBaHMA. HcTounukun
SJICKTPHUYCCKOI'O TOKA

but6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

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

but6mmoreka [{JOK
https://m.edsoo.ru/ff0a87e4

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8ef6

but6mmoreka [{OK
https://m.edsoo.ru/ff0a90cc

bubmuorexa [JOK
https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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
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JlelicTBUA 2JIEKTPUYECKOTO TOKA

VYpoxk-uccienoanue "JleiictBue
ANEKTPUUECKOTO MOJIs Ha
MIPOBOJIHUKH U TUAJIEKTPUKH"

DIIeKTPUYECKHUI TOK B METAILJIaX,
KUJKOCTSX U ra3ax

DJeKTpuyecKas 1enb 1 e€
COCTaBHBIC YaCTH

Cuuna Toka. JJaboparopHas pabota
"H3MepeHue U peryaupoBaHNue CHIIbI
TOKa"

DNEeKTpUUECKOe HapsKEeHUE.
BoasT™metp. JITaboparopHas pabota
"N3mepeHue u peryiupoBaHue
HanpspkeHus"

ConpoTuBIiieHNE TPOBOAHUKA.
VY neapHOE CONPOTUBIIEHNE
BEIIECTBA

Jlaboparopnas pabota
"3aBUCUMOCTb JIEKTPUYECKOTO
COMPOTUBIICHUS IPOBOJIHUKA OT €TO
JUTMHBI, TJIOMAAH MTOTIEPEYHOTO
ceyeHus u marepuana”

3aBUCHMOCTH CUJIEI TOKA OT

HanpspbkeHus. 3akoH Oma st
yJacTKa ey

0.5

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a96b2

bubnuorexa [JOK
https://m.edsoo.ru/ff0a9838

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a8bd6

but6mmoreka [{JOK
https://m.edsoo.ru/ff0a9e14

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa738

bubmuorexa [JOK
https://m.edsoo.ru/ff0aad44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
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Jlaboparopnast pabota
"UcciaenoBaHue 3aBUCUMOCTU CUJIBI
TOKa, UIYILETO Yepe3 Pe3UcTop, OT
CONPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3uctope”

HOCJ’IGI[OB&TGJ'IBHOC H napaJijiCJIbHOC
COCANHCHUA ITPOBOAHHUKOB

Jlaboparopuas padota "IIpoBepka
IIpaBUJIa CIIOKEHUS HAIIPSIKEHUI
IIPU [1OCJIEJOBATETLHOM
COEJIMHEHUH JABYX pPEe3UCTOPOB"

Jlaboparopnas padota "IIpoBepka
nmpaBujia JJis1 CUJIbI TOKA IIpU
napajuieIbHOM COCTUHEHUN
pe3uctopon"

Pemenue 3amau Ha npuMeHeHNE
3akoHa OMa 17151 pa3IngHOro
COCJIMHEHUS TIPOBOHUKOB

PaGota u mourHOCTH
ANEKTPUUECKOr0 TOKA. 3aKOH
Jxoyns-Jlenua

Jlaboparopnas pabota
"OnpeneneHue paboThl U MOITHOCTH
ANEKTPUUECKOTO TOKA"

DJIEKTPUUYECKHUE LETTH 1
MOTPEOUTEITN IIIEKTPUIECKOU
sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

but6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

bubnuoreka [JOK
https://m.edsoo.ru/ff0aaa58

bubmuorexa [JOK
https://m.edsoo.ru/ff0aadle

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0ab124

but6mmoreka [{OK
https://m.edsoo.ru/ff0ab3e0

bubmuorexa [JOK
https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

54

55

56

57

58

59

60

61

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DINEeKTPUYECKUe 3apsibl.
3apspKeHHbIE Tea U UX
B3aumoencTBus. [locTosiHHBIN
ANIEKTPUYECKUH TOK"

Kontponbhas pabota no teme
"DneKTpuUeCcKre 3apsbl.
3apspKeHHbIE Tela U UX
B3aumoencTBus. [locTosiHHBIN
ANEKTPUYECKUH TOK"

ITocTostHHBIC MarHuThbl, UX
BSaHMOHeﬁCTBHe

VYpok-uccnenosanue "N3ydyenue
OJIEH MOCTOSITHHBIX MArHUTOB"

MarnauTtHoe 1osie. MaruutHoe 110J1e
3eMJIH U €10 3HAUEHHE JUTS KU3HU
Ha 3emiie

OmnbIT DpcTeaa. MarauTHoe nose
ANEKTPUUECKOT0 Toka MaruutHoe
0JI€ KaTYIIKH C TOKOM

[TpruMeHeHHe 31eKTPOMarHuToB B
texHuke. Jlaboparopnas pabota
"N3yueHue neicTBUSI MArHUTHOTO
I10JIs1 HA IPOBOJIHUK C TOKOM"

DIIEKTPOABUTATEIb IOCTOSTHHOTO
ToKa. Mlcrmonp30Banue
AIIEKTPOJIBUTATENCH B TEXHUUECKUX
YCTPOICTBAaX U Ha TPAHCIIOPTE.
Jlaboparopnas pabota

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0abd2c

but6mmoreka [JOK
https://m.edsoo.ru/ff0abea8

bubnunoreka [JOK
https://m.edsoo.ru/ff0ac3d0

but6mmoreka [JOK
https://m.edsoo.ru/ff0acOba

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

but6mmoreka [{OK
https://m.edsoo.ru/ff0ac74a

but6mmoreka [{OK
https://m.edsoo.ru/ff0ac86c



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"KoHcTpyupoBaHue U U3y4eHue
paboTHI ANIEKTpOoABUTATENS "

OnbrTel @apazesi. 3akoH
62 AIIEKTPOMArHUTHON MHIYKIINH. 1
IIpaBuno Jlenna

Onexrporeneparop. CrocoOsl
IIOJIyYEHUS NIEKTPUIECKOU
63 SHEPruu. DIEKTPOCTAHIINU HA 1
BO300HOBJISIEMBIX UICTOYHHUKAX
SHEPruu

[ToaroroBka Kk KOHTPOJILHOU paboTe
64 1o TeMe "DIIeKTPUICCKUE U 1
Mar"HuTHbIE IBIEHUS"

KonrponsHas padora no Teme

65 "DIeKTpUUECKIE U MAarHUTHBIE 1 Enbmiorexa ITOK
P " https://m.edsoo.ru/ff0achb14
SIBIICHUS
PesepBHbIii ypok. PaGora ¢
66 TekcTamu 110 Teme "TeroBbie 1 bubnmorexa LOK
| https://m.edsoo.ru/ff0accse
SBJICHUS

PesepBHblit ypok. Pabota ¢
bub6mmoreka [IOK

67 eKCTa o teMe "Ilocto 7 1
TERCTAMH IO TeM TOAHHBIM https://m.edsoo.ru/ff0acdc6

ANEKTPUUECKUI TOK"

PesepBHblit ypok. Pabora ¢
68 TEKCTaMu 110 Teme "MarauTHele 1
sBJjeHus"

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 08 2 145


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

9 KITACC

Ne
n/n

Tema ypoka

Mexanudeckoe ABUKCHUE.
MarepuanbHas TOUKa

Cucrema orcuera. OTHOCHTEIBHOCTD
MEXaHHUYCCKOI'O IBUKECHUA

PaBHOMEpHOE NIpsIMOJIMHEHOE
JBUKEHHE

HepaBHoMepHOE npsAMOIUHENHOE
nBuxeHne. CpeaHsisi U MTHOBEHHAs
CKOPOCTh

[IpsimonuHeitHOE PaBHOYCKOPEHHOE
JIBHKEHUE. Y CKOpEHUE

CKOpOoCTh NPSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO JIBFDKCHUS.
I'paduk ckopoctr

JlaGoparopras pabota
"OnpeneneHue yCKOpEeHus Tefa mpu
PaBHOYCKOPEHHOM JIBHKEHUU TI0
HaKJIOHHOM TI0CKOCTH"

CBoOonHoe nagenue tei. OmbITh
Tamunes

PaBHOMEpHOE ABIKEHHUE TIO
okpy>kHocTH. [lepuon u yacrora

KoanuyecTBO 4acos

Konrpoibubie IIpakTHyeckue

HU3y4eHUs!

JJIeKTPOHHBbIE
uupposeie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ad474

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad19a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ad8d4

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0adb18

bu6mmoreka [{OK
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

10

11

12

13

14

15

16

17

18

19

20

21

oOparmenus. JInaeiHas u yrioBas
CKOpOCTH

LleHTpOoCTpeMHUTENBHOE YCKOPEHHE
[Tepsriii 3akoH HetoToHA. BekTop
CUJIBI

Bropoii 3akon HeroToHa.
PaBHopelicTByIOIIAsA cCHIia
Tpernii 3akoH HproTOHA.
Cynepnio3unus cui

Pewrenue 3a1au Ha npuMeHeHue
3akoHOB HploTOHA

Cuna ynpyroctu. 3akoH ['yka

Pemenne 3agau mo teme «Cuna
YIPYTOCTH

Jlaboparopras pabota
«OrnpeneneHne KeCcTKOCTH
MIPYKUHBD)

Cuna tpeHus

Pemrenne 3amgad o reme «Cuta
TPEHUA»

Jlaboparopnas pabota
"Onpenenenne ko3 Punnenra
TpPEHUsl CKOJIbXKEeHus"

Pemenue 3amau nmo treMe "3aKOHEBI
Herorona. Cuia ynpyroctu. Cuna
TpeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ae612

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0ae72a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ae982

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aeb6c

bu6mmoreka [{OK
https://m.edsoo.ru/ff0aeca2

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

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

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0afa26

bubmuoreka [JOK
https://m.edsoo.ru/ff0af8be

bu6mmorekxa [JOK
https://m.edsoo.ru/ffOafb8e



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

22

23

24

25

26

27

28

29

30

31

Cuna TsDKeCTH U 3aKOH BCEMHUPHOTO
TATOTCHUA. YCKOpeHI/Ie CBO60,Z[HOFO
naacHus

VYpok-koHpepenmus "IBmkenue Ten
BOKPYT TPaBUTAIIMOHHOTO LIEHTpA
(Conneunas cucrema). ['amakTuku"

Pemtenue 3amau nmo treme "Criia
TSDKECTH U 3aKOH BCEMHUPHOTO
TATOTEHUS"

IlepBas kocMHuecKas CKOPOCTb.
HesecomocTs u nieperpysku

PaBHOBecHe MaTepUaIbHOM TOUKH.
AOGCOIFOTHO TBEPI0E TEIIO.
PaBHOBecue TBEpIOTO TENA C©
3aKpEIUIEHHON OChIO BPAILICHUS

MowmeHnT cunsl. L{eHTp TsKecTH

Pertennie 3agaud mo reme "MoMEHT
cwibl. LleHTp Tsxectn"

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "MexaHnuecKoe IBUKECHHUE.
BzanmopneiictBue ten"

Kontponbnas paboTa mo teme
"MexaHn4yecKoe IBUKEHUE.
Bs3aumogetictBue Ten"

Nmmnynsc Tena. IMITyasc CHITBL.
3aKOH COXpaHECHMsI HMITYJIbCA.
Ynpyroe u HeEynpyroe
B3alMOJECICTBHUE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0af044

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af5f8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af33c

bu6mmoreka [{OK
https://m.edsoo.ru/ffOafe36

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b02b4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0408

bu6mmoreka [{OK
https://m.edsoo.ru/ffOb06ec

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

32

33

34

35

36

37

38

39

40

41

42

43

Pemrenue 3agad mo reMe "3aKkoH
COXpaHEHUs UMIyJibca"

VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"

Mexanunueckasi paboTa U MOITHOCTb

Pabota cHIIBI TSIKECTH, CHITBI
YIPYTrOCTH M CHJIBI TPCHUS

Jlaboparopnas pabota
«Omnpenenenue padOThl CUITbI TPEHUS
MIPY PAaBHOMEPHOM JIBI)KEHUU Tela
10 TOPU30HTATEHOM MTOBEPXHOCTH
CBsi3b 2HEPrUH U PaOOTHI.
[ToTenuuanbHas SHEPTUs
Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPIUu

3aK0H COXpaHEHUs SHEPTUU B
MEXaHHUKE

Jlaboparopnast pabota «M3yuenue
3aKOHA COXPAHEHUSI SHEPTUNY
KomnebaTennHoe ABUKEHUE U €T0
XapaKTePUCTUKU

3aryxaromue KoieOaHusl.
BrinyxneHHbIC KOJIEOaHUS.
Pe3onanc

MaremaTuuecKuid U NPy KUHHBINA
MasiTHUKN

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0a84

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0db8

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b12fe

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0b1858

bubmuoreka [JOK
https://m.edsoo.ru/ff0b20f0



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

44

45

46

47

48

49

50

51

52

53

Ypoxk-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojiebaHui OT KECTKOCTH
MIPY>KUHBI U MACChI IPy3a»

[IpeBpamienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUIX

JlaGopatopHnas pabota
«Ormpenenenne 4acToThl U epuosia
KoJIeOaHUH TPY>KUHHOTO MATHUKAY

JlaGopatopHnas pabora «IIpoBepka
HE3aBUCHUMOCTH NepuoJia KojaeOaHuit
rpys3a, NOJBEIIEHHOI0 K HUTH, OT
MAacchl Tpy3a»

Mexannueckue BOIHEL. CBOMCTBA
MeXaHU4YeCKUX BOJH. [IpononbHbie U
MONEPEYHbIE BOJHbI

VYpok-koHpepeHuus "Mexanndeckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuuyecKHe BOJIHEI"

3Byk. PacnipocTpanenue u
OTpa)KEHUE 3ByKa
Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

I'poMKOCTB 3ByKa M BHICOTA TOHA.
AKyCTHYECKHI1 pe30HaHC
Ypok-koupepeHius "YnpTpa3ByK u
nH(]pa3ByK B MPUPOJIE U TEXHHUKE"

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

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0blaec

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b21fe

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



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

54

55

56

57

58

59

60

61

62

63

[ToaroroBka K KOHTPOJIBHOM paboTe
1o TeMe "3aKOHbI COXpPaHEHHUSI.
Mexanuuyeckue KoueGaHus ¥ BOJTHbBI"

KonTponbhas pabota no teme
"3aKOHBI COXPaHEHUSI.
Mexannueckue KojieOasus U BOJIHBI"

DNeKTPOMarHuTHOE TOJIE.
QHCKTpOMaFHHTHBIe BOJIHBI

CBoiicTBa 3JI€KTPOMarHUTHBIX BOJIH
Ypok-koudepennus "llkana
AJIEKTPOMATrHUTHBIX BOJIH.

Hcnons3oBaHKe 2EKTPOMArHUTHBIX
BOJIH /I COTOBOI CBA3U"

VYpok-uccnenosanue "U3yuenue
CBOMWCTB OJICKTPOMAardHuTHBIX BOJIH C
MTOMOIIIbI0 MOOWIIBHOTO TeedoHa"

Pemenue 3anau Ha onpenenenue
YacCTOThI U JJIUHBI
3JIEKTPOMATHUTHOUN BOJIHBI

DeKTpOMarHuTHas MPUpo/ia CBETA.
CxopocTts cBeta. BoaHoBbIe
CBOICTBA CBETA

Hcrounuku ceera. [IpsamonuHeitnoe
pacnpoCTpaHEHUE CBETA. 3aTMEHHUS
Connua u JlyHst

3aKOH OTpa)K€HHsI CBETA. 3epKaJia.
Pemienue 3aga4 Ha npuMEHEHUE
3aKOHA OTPAKCHHSI CBETa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b25f0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2abe

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2c6c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b31d0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3658

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



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

64

65

66

67

68

69

70

71

72

[Ipenomnenue cBera. 3akoH
MIPEJIOMJICHUS CBETa

[TonHO€ BHYTpEeHHEE OTpaXKeHUE
cBeTa. Vcros30BaHMe TTOTHOTO
BHYTPEHHETO OTPAXKECHHUS B
OIITHYECKHX CBETOBOJAX

Jlaboparopnas pabota
"UccnenoBanue 3aBUCUMOCTH yTiia
MIPEJIOMJICHHUS] CBETOBOTO JIy4a OT
yrJia MajJieHusl Ha TPaHUIIe "BO3TyX-

nn

CTEKJIO
VYpok-koH(pepeHIHs

"M cnoib30BaHKUE TIOJIHOTO
BHYTPEHHETO OTPaKCHHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBs3b"

JInasel. OnTudeckas cvjia JUH3EI

[TocTpoenue n3o00pakeHUi B JIMH3aX

Jlaboparopnas pabota
"Onpenenenue GOKyCHOTO
PaCCTOSIHUS U ONITUYECKON CHITBI
coOuparormie THH3bI"
Ypok-koupepenius "OnTuiyeckue
JIUH30BBIC TIPUOOPHI"

['ma3 kak onTu4eckas CUCTEMA.
3penHue

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

Bbu6moreka [JOK
https://m.edsoo.ru/ff0b3c5¢c

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b3f2c

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b444a

bu6mmorexa [{OK
https://m.edsoo.ru/ff0b4206

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cOa7e

bubmuoreka [JOK
https://m.edsoo.ru/ff0b4684



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

73

74

75

76

77

78

79

80

81

82

Ypok-koudepennus "JledekTs
3penusi. Kak coxpanutsb 3peHue"
Paznoxenue 6enoro ceeta B CIEKTP.
Omnertel HetoTona. Crioxenue
CIEKTpaJbHBIX 1IBETOB. [lucnepcus
cBeTa

Jlaboparopnas pabota "OnbITHI 11O
Pas3oKeHuIo OeJI0ro CBeTa B CIEKTP
Y BOCIIPUSATHUIO [IBETA PEIMETOB IIPU
UX HaOJI0/IEHUN Yepe3 LIBETOBbIE
¢bunbTphI"

VYpoxk-nipaktukym "BoaHoBbIE
CBOMCTBA CBETA: IUCIIEPCH,
uHTepdepenus u quppaxmus'
OmnbiTel Pesepdopaa u miianerapHas
MOJIENb aTOMa

[Toctynatel bopa. Moaens atoma
bopa

Hcnyckanue U MOTJIOLIEHUE CBETA
atomoM. KBaHThbI. JInHelHuaTeIe
CIIEKTpPBI

VYpoxk-npaktukym "Habmonenue
CHEKTPOB UCITyCKaHU"

PagnoakTUBHOCTE U €€ BUIBI

Crtpoenue aTOMHOTO sizipa.
Hyxknonnas monens

Bbu6moreka [JOK
https://m.edsoo.ru/ff0cOf4c

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c0e2a

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cl144c

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1672

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



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
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84

85

86

87

88

89

90

91

92

93

PannoakTuBHBIEC TpEeBpaIieHUsI.
M3oTonnl

Pemenue 3amad mo teme:
"PagnoaxkTiBHBIE IpEBpaIeHUs"
[lepuon nonypacnana
VYpok-koH(pepeHIHs
"PagunoakTBHBIC U3TYUYCHHUS B
NpUpOAE, MEAUIIUHE, TEXHUKE"
SAnepHbie peakuyu. 3aKOHBI
COXpaHEHUs 3apsI0BOTO U
MAacCOBOT'O YHCEN

DOHeprus CBA3M aTOMHBIX JIEp.
CBsI3b Macchl U SJHEPTUU

Pemenue 3agau no reme "SAnepHeie
peakuun"

Peakiuu cunTe3a u nenaeHus Saep.
Hctounuku sHeprun ColiHIa U 3BE3]T
Ypok-koHpepenmus "Anepuas
sHepreTuka. JlencTeus
PaIMOAKTUBHBIX M3TyUYCHUN Ha
JKVBBIE OPraHU3MBbI"

[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPOMAarHUTHOE MOJIE.
DNeKTPOMarHUTHBIC BOJTHBI.
KBanroBrie saBaeHus"

KonrponbHas pabora no Teme
"DIeKTpOMarHUTHOE TOJIE.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0clal4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0clb4a

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c2126

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cld7a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c1e88

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



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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DNEeKTPOMArHUTHBIC BOJTHBI.
KBauroBrie sBiaenus"

[ToBTOpenue, o6o0IICHNE.
JlabopaTtopnbie pabOTHI 1O KypcCy
"B3aumopeiictBue ten"

IToBTrOopenue, o6o0menue. Perenne
PACUCTHBIX U KaYCCTBCHHLIX 3a1a4
1o reMe "TeruioBble npouecchl”

IToBTrOopenue, o6o0menue. Perenue
pacyeTHBIX U KaYECTBEHHBIX 3a]1a4
no teme "KII] TermoBbix
nsurareneit”

IToBTOpenue, o6o0menue. Pemenne
pacYeTHBIX U KAYECTBEHHBIX 3a/1a4
no reMe "KIIJ[ anexTpoycraHoBOK"

[ToBTOpenue, 06o0IIEHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"CBeTOBBIC SIBJICHUS "

[ToBTOopenue, o6o0menue. Padora ¢
TEKCTaMH 10 TeMe ""3aKOHBI
COXpaHEHUS B MeXaHUKe"

[ToBTrOopenue, o6o0menue. Padora ¢
Tekctamu 1o Teme "Konebanus u
BOJHBI"

[ToBTOpenue, o6o6menue. Pabota ¢
TekcTaMH 110 TeMe "CBeTOBBIE
SBJIEHHS"

Bbub6moreka [JOK
https://m.edsoo.ru/ff0c245a

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c2572

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2a22

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c2b30

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c2c52

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c2d6a

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c2e82

bubmuoreka [JOK
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

[ToBTOpenue, o600meHne. Pabora ¢
102 TekcTamu 110 Teme "KBaHnrtoBas u
sanepHas pusuka'

OBILEE KOJIMYECTBO YACOB 110
[TPOTPAMME

102

27






YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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