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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (Qu3nke Ha ypOBHE OCHOBHOrO o00Ilero oOpa3oBaHMs
COCTABJICHA Ha OCHOBE MOJOXXEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHMS Ha
0a30BOM YpOBHE OCHOBHOW 0Opa3oBaTeNIbHOM MpOrpaMMmbl, MPEACTABICHHBIX B
dI'OC 00O, a takxe ¢ yuéToM (heaepanbHOi paboyeil mporpaMMbl BOCIUTaHUS U
Konuenuuu npenogaBanust yueOHoro npeamera « Du3nkay.

ConepxaHnue mporpaMmbl Mo (U3UMKE HAMpaBieHO Ha (HOPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYAlOLIMXCS M OpPraHu3aluio U3Yy4YEHUs
Gbu3MKN Ha AEATeTbHOCTHON OcHOBe. B mporpamme mo ¢u3uke y4UTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanusauuu tpedoBanuit ®I'OC OO0
IJIAaHUPYEMbBIM JTUYHOCTHBIM U METANPEeIMETHBIM pe3yjibTaTaM OOyUYeHHS, a TAKXKE
MEXIPEAMETHBIE CBSI3UM €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHMsl.

[TporpamMma no gu3uke yCTaHABIMBAET paclpeesieHne yueOHOro MaTepuana
1o rojaM oOydeHus (1o Kjiaccam), mpeasiaraeT MpUMEpPHYIO OCIeA0BaTEIbHOCTD
U3Y4YEHUsI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUs MPEIMETHOTO COJIEpkKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YYarOITUXCHl.

[Iporpamma mo Qusuke paszpaboTaHa ¢ IENbIO OKa3aHUS METOIUYECKOM
MIOMOIITH YYUTEII0 B CO3AaHUH paboyeil mporpaMmsl 1o y4eOHOMY MPEAMETY.

®du3zrka sBISETCS CUCTEMOOOPAZYIOIINUM JIJIs1 €CTECTBEHHOHAYUHBIX YUEOHBIX
IPEeIMETOB, IOCKOJIbKY (U3NYECKUE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U
SABJICHUN, W3yYaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U  (U3UUECKOU
reorpadueif, BHOCHUT BKJAJ B E€CTECTBEHHOHAy4YHYIO KapTUHY MHUDA,
npenocTaBisgeT HauOosee sCHble OOpa3lbl NPUMEHEHHUS HAyYHOTO METOoJa
MO3HAHMUsI, TO €CTh CIIOCO0a MOJIYYeHUS JOCTOBEPHBIX 3HAHUN O MUpE.

OnHa U3 THaBHBIX 337a4 (U3MYECKOTO OOpa30BaHMsI B CTPYKType OOIIETro
o0pa3oBaHMs COCTOMT B (POPMHUPOBAHWU E€CTECTBEHHOHAYYHOW T'PAMOTHOCTH H
MHTEpeca K HayKe Yy 00yJarommxcsl.

Nzyuenne ¢u3ukn Ha 0a30BOM ypOBHE TIPEIIOJIaracT OBJAJCHUE
CIIEIYIOIIMMUA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMU €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSITH SBIICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAyYHOT'O UCCIIEIOBAHUS;

e UHTEPNPETUPOBATH  JAaHHbIE M  MHCIOJb30BaThb  HAyUHbIE
JI0Ka3aTeNnbCTBA JIsl TOTYYEHHS BBIBOJIOB.

[lenn wusydeHuss (U3MKM HA YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
onpenenensl B Konuenuuu mnpenoaaBaHusi ydeOHoro mnpeamera «®Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoii ®Denepauuu, peanu3yrOMUX
OCHOBHbIE  00111€00pa3oBaTeiIbHbIE MPOrPaMMbl, YTBEPKIEHHOM pelleHneM



Komnernn Mununcrepctsa npocsenieHust Poccuiickoin @eneparuu (mpoToKo oT 3
nexabpst 2019 r. Ne [1K48H).
Hean usyyeHus pu3uKu:

npuoOpeTeHrne HWHTEepeca M CTpPEeMIICHUS OOydYaroluxcsi K HaydYHOMY
M3YYEHUIO TPUPOJbI, PA3BUTUE WX HHTEIUIEKTYyaJbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEJICTABIICHUN 0 HAYYHOM METO/Ie MO3HaHUs U (POPMUPOBAHHE
MCCJIEIOBATEIBCKOTO OTHOIICHUS K OKPYKAIOIINM SIBIICHUSM;
dbopMHUpOBaHKE HAYYHOTO MHUPOBO33PEHMSI KaK pe3yJibTara H3yYeHHUs
OCHOB CTPOEHUSI MaTEpUU U QyHAAMEHTAIbHBIX 3aKOHOB (PU3UKHU;
dbopMHupOBaHKE MPEACTABICHUN O POJU (U3WKU JJIS Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  MPEJCTABICHUW O  BO3MOXHBIX  cepax  Oymymien
npodhecCHOHAIBHOM JAeATEILHOCTH, CBSI3aHHOM ¢ (PM3UKOM, IMTOJATOTOBKA K
JTanbHENIIIeMy 00y4YeHHUIO B 3TOM HaIPaBJICHUHU.

JlocTxeHne 3TUX IeNeld IporpaMMbl Mo (pu3uke Ha ypOBHE OCHOBHOTO
o01m1ero o0pa3oBaHus 00ECIEUNBAETCS PEIICHUEM CIICTYIOIINX 3a4a4:

npuoOpeTeHrne 3HAaHUKW O JIUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHHYECKHUX, TEIUIOBBIX, DJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSX;

npuoOpeTeHrne YMEHUN OIUCHIBATh U OOBSCHATH (PU3WUECKHUE SBICHUS C
UCTIOJTb30BaHNEM TIOJTyUYE€HHBIX 3HAHUM;

OCBOEGHHME METOJIOB pEIICHUs MPOCTEHIINX pacuy€THhIX 3a7ady ¢
UCTIOJIb30BaHEM duznuecKux MO/IETICH, TBOPUYECKHUX U
PAKTUKOOPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUI HaOMIOAATh IPUPOAHBIC IBJICHUS U BBITIOJIHATH OIBITHI,
JabopatopHble pabOThl U AKCIEPUMEHTAJIbHBIE HCCIENOBAaHUS C
MCIIOJIb30BaHUEM U3MEPUTENBbHBIX TPUOOPOB;

OcBOeHHE MPUEMOB pabOThl ¢ HHpOpMaIueld (PU3NIECKOTO COACpKAHUS,
BKJTItOUasi THHOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHUSIX (DM3HUKH, aHATTU3 U
KPUTHUYECKOE OIICHUBaHNE MHPOPMAIUH;

3HAKOMCTBO O c(hepamu npodhecCuOHABHOMN 1eATEeIbHOCTH, CBI3aHHBIMU

C (U3MKOH, M COBPEMEHHBIMU TEXHOJIOTUSAMH, OCHOBAaHHBIMM Ha
JTOCTHKEHUSIX (PU3NIECKON HAYKH.

Ha uzydyenue ¢usuku (0a30BbIid ypOBEHb) Ha YpPOBHE OCHOBHOTO OONIETO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kitacce — 68 yacoB (2 yaca B HEJIEN0), B 8
kiacce — 68 vyacoB (2 yaca B Heneno), B 9 kitacce — 102 gaca (3 yaca B HeJeio).

[Ipennaraemslil B mporpamMme no (pu3uke nepeyeHb J1abopaTOpHbIX padoT U
OTIBITOB HOCUT PEKOMEHATENbHBIN XapaKTep, YUUTEIb JesiaeT BRIOOp MPOBEICHUS



7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIWBHIYAIBHBIX OCOOCHHOCTEM
00y4Jaronuxcsi, CUCKa SKCIEPUMEHTATBHBIX 3aJaHWl, MPEAjiaraéMbIX B paMKax
OCHOBHOT'O T'OCY/IapCTBEHHOT'0 9K3aMeHa 10 (hU3UKE.



COJEP XAHME OBYUYEHUA
7 KIIACC

Pasznen 1. ®u3uka u €€ posib B NO3HAHUM OKPYKAIOLIEr0 MUpA.

@usnka — Hayka O npupoje. fABneHus npupoabl. OU3HYECKUE SIBICHUS:
MEXaHHYECKHE, TEIUIOBbIC, DIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BenMUMHBL. M3Mepenue Qusnueckux BenuyuH. Dusnyeckue
npubopsl. [TorpentHocts u3MepeHuil. MexayHapogHasi cUCTeMa €IUHHUII.

Kak d¢wusuka u Jpyrue ecTecTBEHHble HAayKd HW3Yy4aloT MPUPOIY.
EcTecTBeHHOHAy4HBI METOJ TMO3HAHMS: HAOJIOJIEHHE, MOCTAHOBKAa HAYyYHOIO
BOIIPOCA, BBIJIBUKEHHE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIOTE3, 00BICHEHHE
Habro1aeMoro siBineHus. Onucanue GU3NYECKUX SIBICHUN C TTIOMOIIbIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBbIC

SIBJICHUSL.
2. Dusuyeckue NpuOOPHI U MPOIEAYPa MPSIMBIX U3MEPEHHUI aHAIOTOBBIM U
U (GpPOBBIM TPUOOPOM.
Jlabopamopmuwvie padomut u onvimel.
1. OmpepeneHue EHbI JEICHUS MIKaIbl U3MEPUTEIIBHOTO MPUOOpa.
2. N3mepenue paccTossHui.
3. H3mepenue o0bEMa )KUIKOCTH U TBEPAOTO Tea.
4. OmnpeneneHue pa3MepoB MajbIX Tell.
5. M3mepenue temmeparypbl HNpU MHOMOIIM KMAKOCTHOIO TEPMOMETpPA U
JlaTYMKa TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHUsA 1O NPOBEPKE TMIOTE3Bl: JAIBHOCTH IOJIETA
HIapHKa, MYIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIlIE, YeM OO0JIbILIE BHICOTA
IyCKa.

Pasznen 2. [lepBoHaya/ibHbIC CBeJeHHs 0 CTPOCHUM BellecTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJbl, HX pa3mepsl. OmbIThI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BELIECTBA.

JIBrxkeHne wuactuil BemiecTBa. CBsI3b CKOPOCTUM JBW)KEHHUS YAaCTHL[ C
TeMIiepaTypoii. bpoyHoBckoe mBmxkeHue, nuddysus. BzammomeicTBue dacTHIl
BEILIECTBA: IIPUTKECHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHHS BEILECTBA: CTPOCHHUE Ta30B, XKUAKOCTEHM M TBEPIBIX
(KpUCTaJUIMYECKUX) Tesl. B3auMOCBs3b MEXAy CBOMCTBAMM BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHOMOJIEKYJSIpHBIM cTpoeHueM. OcOOEHHOCTH
arperaTHbIX COCTOSTHUW BOJIBI.

Hemoncmpayuu.

1. HaOmroneHnue OpOyHOBCKOTO JBUKEHHUS.



2. HabGmonenue nuddysun.
3. HaGmionenue  siBmeHuid,  OOBSACHSIONIMXCS ~ NPUTSHKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopuwvie padbomut u onvimol.

1. OueHka JuaMerpa aroMa METOAOM DPsIoB  (C  MCIOJb30BAaHUEM

dboTorpaduii).
2. OmbITHI MO HAOIOAEHUIO TEIIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITBI MO OOHAPYKEHUIO IEUCTBUSI CHJI MOJICKYJIIPHOTO TIPUTSKEHHUS.
Pa3nen 3. /IBuskeHue U B3aUMO/IeiCTBHE TeJl.
Mexanuueckoe ABUkeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBUIKEHUE.
Cxopoctb. CpeaHsis CKOpOCTh NMPU HEPABHOMEPHOM JABMKEHHHU. Pacyér myTtu u
BPEMEHU JBUKEHUS.
SBnenue uHepuuu. 3aKOH WHEpIUU. B3aumojelcTBue Ten Kak MNpUYMHA
U3MEHEHUs CKOPOCTHU JBWXKEHHs Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B E€AUHUIIC
00BbEMa BelecTBa.
Cuiia Kak xapakTepucTHKa B3aumojeicTBusi Teil. Cuila ynpyroctd U 3aKOH
['yka. 3mepeHue cuiibl ¢ MOMOINBIO TUHAMOMETpA. SIBIEHUE TATOTEHUS U CuUila
TspkecTr. Cuita TSHKECTH Ha IpyTux riaHeTtax. Bec tena. HeBecomocTs. Crnosxenue
CWJI, HaIpaBJEHHBIX MO OAHOW mnpsMoi. PaBHozaeicTBytomas cui. Cuia TpeHHs.
TpeHue CKoJIbKEHUS U TPEHUE MOKOos. TpeHue B MpUpojie U TEXHUKE.
Jemoncmpayuu.
1. HaGnronenue MexaHUYeCKOro JBUXKEHUS TeTa.
2. M3mepenue ckopocTu NPSIMOIMHEHHOTO ABUKEHUS.
3. HaOmroneHue siBIIeHHS] HHEPLIMH.
4. HaOmroneHne u3MeHEeHHs CKOPOCTH IIPH B3aUMOJEHCTBUH TEJ.
5. CpaBHEHHE MacC MO B3aUMOJICHCTBUIO TEN.
6. CrnoxeHue CUJl, HallPaBJICHHBIX 10 OJHOUN MPSIMOM.
Jlabopamopmuwvie padomst u onvimel.
1. OmnpezneneHre CKOPOCTH PAaBHOMEPHOTO IBMXKEHUS (IIapUKa B )KUJIKOCTH,
MOJIEJIN 3IEKTPUUYECKOTO aBTOMOOMIIA U TaK Jlajee).

2. OmpeneneHue cpeaHeld CKOPOCTH CKOJBXKEHUs OpycKa WM IapuKa I0
HAKJIOHHOW IJIOCKOCTH.
OmnpeneneHre MI0THOCTU TBEPAOTO Tea.

4. OmbITEI, JTEMOHCTPUPYIOIIUME 3aBUCUMOCTh pacTshKeHUs (JedhopMalium)
MPY>KUHBI OT MPUJIOKEHHOU CHJIBI.

5. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTH CHUJIbI TPEHHSI CKOJBXKEHHUS OT
BECa TeJla U XapaKTepa COMPHUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, )KUAKOCTEH U ra30B.



JHasnenue. CriocoObl yMEHBITICHUS U YBEJIMUCHUS J1aBlieHus. [laBneHue rasa.
3aBUCMMOCTh JaBJEHUs raza oT o0BbEMma, TemmepaTyphl. llepemaua naBneHus
TBEPABIMU TEJIAMH, KUJKOCTIMH U razamu. 3akoH Ilackans. IIneBmaTmueckue
MalIuHbl. 3aBUCUMOCTbH JABJICHUS JKUJIKOCTH OT IIyOuHbI. ['mapocraTmyeckuii
napajgokc. CooOmaromiuecs cocyasl. [ uapaBiuueckue MeXaHu3Mbl.

AtMocdepa 3emnn u armocdepHoe aamieHue. [IpuyuHbBI CyIiecTBOBaHUS
BO3QylIHON 00010uku 3emau. Omnbit Toppuuemiu. M3mepenue atmochepHOro
JIaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO TaBJICHHUS OT BBICOTHI HaJl YPOBHEM MODSI.
[TpuGopsl 17151 U3MEpeHUst aTMOCGHEPHOTO JIaBJICHUS.

JlencTBre )KUIKOCTH Y ra3a Ha MOTPYyKEHHOE B HUX TeJI0. BeITaknBaromas
(apxumenona) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxormnaBanue.

Hemoncmpayuu.

o vk w N R
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3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYPHI.

[lepenaya gaBiueHUs )KUAKOCTBIO U Ta30M.

CooOmaromuecst CoCybl.

['mapasnuyeckuii npecc.

[IposiBnenue neicTBusi aTMOCHEPHOTO TABJICHHUS.

3aBUCHMMOCTDH BBITAJIIKMBAIOIIECH CUJIBI OT 00bEMa MOrPYyXKEHHON yacTu
TE€JIa ¥ TJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BBITECHEHHOU KUAKOCTH.
VYciioBue IUIaBaHus TEJ: TUIABAHUE WM MOTPYKEHUE TEJ B 3aBUCUMOCTH
OT COOTHOIIEHHUS TUIOTHOCTEN TeNA U )KUIKOCTH.

Jlabopamopuwvie pabomut u onvimot.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTpyKEHHOHN B
KUJIKOCTh YaCTH TeJa.

OnpeneneHre  BBITATKUBAIOMIEH  CUJIbL, JEUCTBYIOUIEH Ha  TeEJo,
MOTPYKEHHOE B )KUIAKOCTbD.

[IpoBepka HE3aBUCUMOCTH BBITATKUBAIOIIECH CUIIbI, JEHCTBYIOIIEH Ha TEJIO
B JKUJIKOCTH, OT MacCChI TeJa.

OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIEH Ha TEJIO B XKUAKOCTH, OT OOBEMa MOTpyKEHHOU B
YKUJIKOCTh YaCTH TeJa U OT INIOTHOCTU KUJKOCTH.

KoHcTpynpoBanue apeomeTpa WIM KOHCTPYUPOBAHUE JIOJKU U
OIpeeNeHUE €€ TPy30M0AbEMHOCTH.

Pa3znesn S. PaGora u MOIIHOCTB. JHeprus.

Mexanunyeckast pabota. MOITHOCTb.

ITpocTeie MexaHM3MBbI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. [IpaBuio
paBHOBecHsl pbluara. [IprMeHeHHe mpaBuiIa paBHOBECHS pbluara K OJIOKY.



«3onoroe mpaBwio» MexaHukd. KIIJ[ mnpocteix wMexanusmoB. IIpocteie
MEXaHU3MbI B OBITY U TEXHUKE.

Mexannyeckass osHeprus. KuHeTnueckas MW IMOTEHUMAJIbHAs SHEPIUs.
[IpeBpalenye 0JHOTO BUIa MEXaHUYECKOM YHEPTUU B IPYTrO. 3aKOH COXPAaHECHUS
HHEPIrUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuwvie pabomut u onvimol.

1. Omnpenenenue paOOTHl CHJIbI TPEHMSI IIPU PAaBHOMEPHOM JIBUKEHUU Teja

110 TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBanue yciioBUid paBHOBECHS pblyara.

3. H3smepenue KII/l HaKJIOHHOM IIIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAaHEHMsI MEXAaHUYECKOU SHEPIUH.

8 KVIACC

Pa3nen 6. TeruioBble siBJICHUSA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHHS
BellecTBa. Macca u pazmepbl aTOMOB UM MOJIEKYJd. ONBITBL, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHOKUHETUYECKON TEOPHUH.

Monenn TBEPAOro, KHAKOTO M Ta3000pa3HOTO COCTOSIHMI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, KUIKOCTEN U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUH MOJIEKYJSIPHO-KMHETUYECKOM TEOPUHU.
CmaunBaHN€E U KallMJUTIIPHBIE ABJICHUS. TEMI0BOE paCIIMPEHUE U CKATHE.

Temnepartypa. CBs3p TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHKEHUS
gactull. BHyTpenHss sHeprus. CrnocoObl W3MEHEHHMsS BHYTPEHHEH SHEpruu:
TeIIonepeaaya U COBEpIICHUE padoTHhL. Buner TEIUIONEpeaayu:
TEIJIONPOBOAHOCTb, KOHBEKIIMS, H3JIyYEHHE.

KonmnuecTBo TemnoTel. YaenbHas TEIJIOEMKOCTh BemIecTBA. TemnooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kunenue. YaenpHas Ttemiora
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPaTypbl KHUIIEHHS OT aTMOC(HEPHOro
JTABJICHMUS.

BrnaxxHocTts Bo3myxa.

DHeprus TOIUIMBa. Y IeJIbHAs TEIJI0Ta CrOPaHHUsL.

[Tpuniuner pabotel TeroBeix aurareneit KIIJ[ temmoBoro npuraresns.
TeruioBble ABUTATENN U 3aIUTa OKPYKAIOLIEH CPEBI.

3aKOH COXpaHEHUs U MPEBPALICHUS JHEPTUHU B TEIJIOBBIX MTpolieccax.

Jemoncmpauuu.

1. HaGmronenue OpOyHOBCKOTO ABUKECHHUSL.



Ha6mronenue quddysumn.

Habmonenue siBjeHU cMauyuBaHus U KaWJUIIPHBIX SIBJICHU.

Habmroienue TemioBoro pacuimpeHus Tell.

W3meHeHnue naBiieHHs] raza MpUd U3MEHEHMM 00bEMa M HArpeBaHUU WIIU

OXJIAXKICHUH.

[TpaBuiia U3MEpPEHUS TEMIIEPATYPHI.

Bune! Termonepenaum.

OxJtaxieHue Ipyu COBEPIIEHNUU PaOOTHI.

HarpeBanue npu coBepiiieHny padoThl BHEITHUMU CUJIAMHU.

10. CpaBHEHME TEIUIOEMKOCTEN PA3IMUHBIX BEILIECTB.

11. HabOnrogeHnue KumneHus..

12. HabmroieHue nocTostHCTBa TEMITEpaTyphl IPH IJIaBICHUH.

13. Moenu TerioBBIX ABUTaTEIEH.

Jlabopamopuwvie pabomut u onvimot.

1. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJIIPHOTO MTPUTSAKEHUS.

2. OmnbITHI O BBIPAIIMBAHUIO KPUCTAIJIOB IOBAPEHHOW COJIM WJIU caxapa.

3. OnpIThl MO HAOJIOACHUIO TEIJIOBOIO PACIIUPEHMS Ta30B, KUAKOCTEH U
TBEPJBIX TEIL.

4. OmpeneneHue AaBiICHUS BO3yXa B Oa/UIOHE MINpHUIIA.
OneITBl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh JAaBIEHUS BO3JyXa OT €ro
00BbEMa 1 HarpeBaHMs WK OXJIAKICHUS.

6. [IpoBepka runoTe3bl JUHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJKOCTH
B TEPMOMETPUUECKOU TPyOKe OT TeMIlepaTyphl.

7. HaOmionenue wu3MeHEHUs BHYTPEHHEW DSHEPruM Tella B peE3ysbTare

TeIUIonepeiadyi U paboThl BHEITHUX CHJL.
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8. HccnenoBanue siBieHHsA TETIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW H

ropstuer BOJIBL.

9. OmpeneneHue KOJNMYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJOW  MpH

TEII00OMEHE C HarpeThIM METAUTMYECKUM ITUITUHPOM.

10. OnpeniesieHne yAeabHON TEIIIOEMKOCTH BEIIECTBA.

11. UccnegoBanue npolecca UCIapeHust.

12. OnpenesneHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

13. OnpeneneHne yaelIbHOM TETUIOTHI IIJIaBJICHHUS JIbJIA.

Pa3znen 7. daekTprnyecKkue 1 MATHUTHbIE SIBJICHUS.

DOnektpusaius Ten. J[Ba poaa sneKTpUYecKUX 3apsaoB. B3aumopeiicTBue
3apsbKeHHbIX  Tell. 3akoH KyrnoHa (3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUSA
3apSOKEHHBIX TEJT OT BEJIMUMHBI 3aPSJI0B U PACCTOSIHUSI MEXK]TY TEJIaMH).

Onektpudeckoe mnoje. Hanpspk€HHOCTh 3nekTpudeckoro mnoiis. [IpuHuun
CYNEPIIO3UIINH JIEKTPUUECKUX M0JI€H (Ha KaYeCTBEHHOM YPOBHE).



Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTAPHBIA 3JIEKTPUUYECKUI 3apsii.
Crpoenne aroma. IIpOBOJHMKM W  JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.

OJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMUS DIIEKTPUYECKOTO TOKA.
M cTOYHUKN TOCTOSHHOTO TOKa. JIeMCTBUS JJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHYECKOE, MATHUTHOE). DIIEKTPUUYECKHUI TOK B XKHUJKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cuina TOKa.  DJEKTPUYECKOE  HAIPSIKEHUE.
ConpoTuBiiecHME TPOBOJIHUKA. Y AEIBHOE CONMPOTHUBICHHUE BeliecTBa. 3akoH Oma
o ydyactka uenu. [lociemoBarenbHOE W MAapaJUIEIbHOE  COEAUHEHHE
MTPOBOJHUKOB.

PaGora wm M™omHOCTh 3yekTpuueckoro Toka. 3akoH J[xoymns—Jlenma.
DNEKTPUYECKUE LIETIH U TOTPEOUTENN AIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocrostHHbIE  MarHUTHL.  B3anmMoAEHCTBHE  IIOCTOSIHHBIX ~ MarHUTOB.
MarunutHoe noje. MarHuTHoe 1oJje 3eMJIM U €ro 3Ha4eHue 15l AKU3HU Ha 3eMIIe.
OneiT  Opcrena. MarauTHoe T1oJie  3JEKTPUYECKOro Toka. I[IpumeHeHune
AJIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MArHUTHOTO MOJIsI HA TPOBOJAHUK C TOKOM.
DJIEKTPOABUTATENDL IOCTOSSHHOTO TOKa. Vcronb30BaHWE SIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue s5mekTpoMarHuTHON nHAyKuu. [Ipasuio Jlenna.
DnekTporeneparop. CrocoObl  TOMy4YeHHs]  JJCKTPUUECKOW  DHEPIHH.
DNEeKTPOCTAaHIIMU HA BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DJeKTpu3alus Ted.
JIBa poja 3JeKTpUUYECKUX 3aPsI0B U B3aUMOJICUCTBUE 3apSAKEHHBIX TEI.
Y CTpONCTBO U IEUCTBUE IIEKTPOCKOMA.
DIIEKTPOCTATUYECKAS] MHYKIIHSI.
3aKOH COXPaHEHHUS JIEKTPUUYECKUX 3aPSAI0B.
[IpOBOAHUKY U AUIICKTPUKH.
MopaenupoBaHue CUIIOBBIX JTUHUN JIEKTPUUECKOTO MOJIS.
M cTOYHMKYM TOCTOSTHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUH TOK B JKHJIKOCTH.
. ['a3oBBI1 paszps.
. I3MepeHune cuiibl Toka aMIepMeTpoM.
. I3MepeHne 37eKTpUYeCcKOro HapsiKeHHUs1 BOJIbTMETPOM.
. Peocrar u marasus cOnpoTHUBIICHUM.
. BzaumoiericTBre OCTOAHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH Pa3AEICHHUS MTOJOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHrue MarHUTHBIX MOJIEH TOCTOSSHHBIX MarHUTOB.

OmneiT Opcrena.

MarsuTHO€ noJje Toka. JNeKTPOMArHuT.

JleiicTBrE MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM.

DNeKTpOoABUTATEIb TIOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON UHTyKIUU.

Oneitel Papanes.

3aBUCMMOCTh HAIpaBI€HUS MHAYKIIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopmuwvie padomut u onvimol.

1.

o U kA w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIOACHWIO SJEKTPU3AIMK TeJI HWHIYKIHWEH U Tpu
CONPUKOCHOBEHHH.

HccnenoBanne MeWCTBUA DJICKTPUUECKOTO TIONs Ha MPOBOJHUKH U
JTUDJICKTPUKHU.

COopka u mpoBepKa pabOThI AMEKTPUIECKOM IIEMU TOCTOSHHOTO TOKA.
W3mepenne u peryaupoBaHUe CHIIBI TOKA.

W3MepeHue u peryimpoBaHUE HAPSIKEHUSI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4Yepe3 pe3ncTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HATIPSDKCHUS Ha PE3UCTOPE.

OnbITHI, JTEMOHCTPHPYIOIINE 3aBUCUMOCTh AIEKTPUIECKOTO
COMPOTUBIICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIONIAJNA TOMEPEYHOTO
CEUEHHS U MaTepHala.

[IpoBepka mpaBuia CIIOKEHHUS HAMPsHKEHUH TIPH  MOCIIEIOBATEIHEHOM
COCIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia A CHJIBI TOKa TMPHU TapaUIeIbHOM COCIUHCHHUH
PE3UCTOPOB.

Omnpenenenue padoOTHI IIEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 pe3UCTop.
OnpeneneHre MOIMHOCTH JJCKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pesucrope.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MIYIIETO 4Yepe3 JaMIIOYKy, OT
HaIPsKEHUS Ha HEeH.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJICHCTBHSI IIOCTOSTHHBIX MAarHUTOB.
M3yyenne MarHUTHOTO IOl  TMOCTOSHHBIX ~MAarHUTOB TP HX
00BbEIMHEHUN U Pa3JICTICHUN.

HccnenoBanue neMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OOBITBL, JAEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbl  B3aWMOJICUCTBUSA
KAaTYIIKd C TOKOM M MarHuTa OT CHJIbl TOKAa W HaIpaBJICHUS TOKa B
KaTYIIIKE.

18. I3yueHue nercTBUS MATHUTHOTO TTOJIS1 HA TPOBOJAHUK C TOKOM.

19. KoHncTpyupoBanue u u3ydeHue padoThl 3JIEKTPOIBUTATEIIS.

20. 3mepenue KII/] anekTpoaBUraTeibHONM YCTAHOBKHU.

21. OnBITBI IO UCCIEIOBAHUIO SIBJICHUSA JJIEKTPOMArHUTHOW WHIYKIUU:
UCCIICIOBAHNE HW3MEHEHHMM 3HAY€HUs W HaIpaBJICHHUS HUHAYKIMOHHOTO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanuueckoe nBWKeHHE. MarepuanbHas Touyka. (Cucrema oOTcuéTa.
OTHOCHUTENIBHOCTh MEXAHUYECKOTO JBMKEHHA. PaBHOMEpHOE NpPSIMOJIMHEMHOE
nBukeHrne. HepaBHoMepHoe npsMoauHelHoe aBuxkeHue. CpeaHss 1 MrHOBEHHas
CKOPOCTB TeJla IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEtHOe nBrbkeHue. (CBoOoaHOE
nagenne. Onwitel ['anues.

PaBHOMEpHOE ABMXKEHME MO OKpYKHOCTU. lleprox u yacrtota oOpaieHHs.
JIunenHas u yrioBas cKOpocTd. LIeHTpoCcTpeMuTENbHOE YCKOPEHHE.

ITepsbiit 3akoH HeroToHa. BrOpoii 3akoH HetotoHa. Tpetunii 3akoH HeroToHa.
[TpuHUMI CynepnO3ULUHU CUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cusia TpeHus: cuia TpeHUs CKOJIbKEHUS, CUJla
TPEHUS NTOKOsI, APYTUE BUIAbI TPEHUS.

Cuna TSKECTH W 3aKOH BCEMHPHOTO TATOTCHHUA. YCKOpPEHHE CBOOOIHOTO
najgeHus. JBmxeHue rmuaHer BOkpyr CosHma. IlepBas kocMudeckass CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue MarepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIUIEHHOM OChIO BpalieHus. MoMeHT cubl. L{eHTp TsixecTu.

Nmnynsc tena. M3mMeHenue ummynbca. UMmynsc cuiibl. 3aKOH COXpPaHEHHUS
uMITyJbca. PeakTHBHOE JBHYKEHHUE.

Mexannueckass pabora W MOIIHOCTh. PaboTa cui TsSXKecTH, yHOpyroctw,
Tperusi. CBsi3b SHEPTUU U paboThl. [loTeHIManpHas YHEPTHs Tema, MOAHITOrO HaJ
ITOBEPXHOCTHIO 3eMJIH. [IoTeHIIManpHas SJHeprus CKaTou NpyKUHbl. KuneTnueckas
sHeprusi. Teopema O KMHETUYECKON 3HEPrUM. 3aKOH COXPAHECHHUS MEXaHUYECKOU
SHEPIUH.

Jemoncmpayuu.

1. HalnroneHue MexaHM4ecKOro JBUKEHHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJ

OTCYETA.



2. CpaBHEHME NIyT€W W TPACKTOPHUM IBHUKEHHS OAHOTO M TOTO K€ Teia

OTHOCHUTEJILHO Pa3HbIX TN OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHS IPSIMOJIMHEWHOTO IBUKEHHS.

HccnenoBanue Npu3HAKOB paBHOYCKOPEHHOTO JIBUKEHUSI.

HabGnronenue ABMKEHUS TeNa MO OKPYKHOCTH.

Habmonenrne MexaHMYeCKUX SIBJICHUM, TPOUCXOISALINX B CUCTEME OTCUETA

«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU

OTHOCHUTEJIbHO KaOnuHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOpPEHHUS Teja OT MacChl Tela U JEHCTBYIOIIEW Ha HEro
CHJIBI.

Habnronenue paBeHcTBa cujl IpHU B3aUMOJAEHCTBUN TEN.
M3meHeHue Beca Tena npu yCKOPEHHOM JIBH)KEHHH.

10. Ilepenaya nmiynbca mpu B3auMOIEHCTBUHU TEIL.

11. [IpeoOpa3zoBanus SHEPTHUU MMPU B3aUMOICHCTBUM TEJ.

12. CoxpaHeHUE UMITyJIbCa PU HEYIIPYTOM B3aHUMOJICHCTBHH.

13. CoxpaHeHue UMIyJIbca Mpu abCOMIOTHO YIPYTOM B3aUMOJCHCTBUH.

14. Habmoienue peakTUBHOTO JIBUKEHUSI.

15. CoxpaHeHuEe MEXaHUYECKOM SHEPTUU ITPU CBOOOIHOM Ma/ICHUU.

16. CoxpaHeHUE MEXaHUYECKOM SHEPTUU NIPU IBUKEHUU TeJla MO/ IEUCTBUEM
IPYKUHBI.

Jlabopamopmuwvie padomut u onvimol.

1. KoHcTpyupoBaHue Tpakra ajisi pa3roHa W JajJbHEHIIEro paBHOMEPHOTO
JBKEHUS IIAPUKA UITU TEJICKKHU.

2. OnpeneneHue cperHEd CKOPOCTH CKOJBXKEHMsI OpycKa WIH JABUKCHMS
HIapUKA 10 HAKJIOHHOM IIJIOCKOCTH.

3. OmpeneneHue YCKOPEHHs Tejla MPU PABHOYCKOPEHHOM JABWKEHUU IIO
HAKJIOHHOW IIOCKOCTH.

4. HccrnenoBaHne 3aBUCUMOCTH IIYTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM
JBH>KCHUUW 0€3 Ha4aJIbHOM CKOPOCTH.

5. IIpoBepka rUMOTE3Bl: €CIM TP PABHOYCKOPEHHOM JBW)XXEHUU 0€3
HAaYaJIbHOW CKOPOCTH IIyTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE POMEKYTKH BPEMEHHN OJMHAKOBBI.

6. HMccmenoBanue 3aBUCUMOCTH CWJIBI TPEHHUS CKOJIBKEHHSI OT  CHIIBI
HOPMAJIBHOTO JTABJICHUS.

Omnpenenenre kodpUIMEeHTa TPEHUS CKOJbKECHHUS.
OmnpeneneHne KECTKOCTU PYKUHBI.

9. OmpeneneHue padbOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBIKEHUU Tela

110 TOPU30HTAIBHON ITOBEPXHOCTH.
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10. OnpenienieHrie pabOThl  CWJIBI  YyOPYTOCTH TMPU  TOABEME Tpy3a ¢
WCITOJIb30BAHUEM HETIOJBMYKHOTO U TTOJABUKHOTO OJIOKOB.

11. I3y4yeHue 3aKk0Ha COXPaHEHHUS SHEPTUH.

Pa3znen 9. Mexannueckue Ko1e0aHUSA U BOJHBI.

KonebarensHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUM: IEpUOI,
4acTOTa, aMIUIMTy1a. MaTeMaTHYeCKUii U TPy KUHHBIN MasiTHUKU. [IpeBpaiienue
HHEPTUU TIPHU KOJIEOATETHHOM JIBUKEHUU.

3atyxaronue  koyieOaHusl.  BbeIHyXJeHHble  KoJjieOaHus.  Pe3oHaHc.
Mexannueckne BOJHbL. (CBOWCTBA MEXaHWYECKMX BOJIH. [IpoposibHble U
MONEPEYHbIE BOJIHBL. [[TMHA BOJHBI W CKOPOCTh €€ pacnpoOCTPaHCHMUS.
MexaHnueckre BOJIHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOJIHBI.

3Byk. ['pomkocTh 3Byka u BbicoTa ToHa. OTpaxeHue 3Byka. H(]pa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue xosneOaHmii Ten MOJ NEUCTBHEM CHJIBI TSHKECTH W CHIIBI
YIPYTOCTH.

Ha6monenue konebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.

HabGnrogenue BoIHYKIEHHBIX KoJIeOaHUN U pe30HaHca.

PacnipocTpanenue npooibHBIX U MOMEPEYHBIX BOJIH (HA MOJCIIN).
Habmronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKUI pE30HaHC.

Jlabopamopmuwvie pabomut u onvimot.

1. OmpepneneHrie 4YacTOThl M TEpUoAa KOJeOAHMM MaTeMaTHu4ecKoro
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MasiTHUKA.
2. OmpeneneHue 4acTOThI U MepHOJIa KoeOaHU NPy KMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCMMOCTH MEpHO/Ia KOJeOaHUM MOBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HWccnenoBanue 3aBUCHMOCTH NEpHOJIa KOeOaHUM NPy KMHHOTO MasiTHUKA
OT MAaccChl Ipy3a.
5. IIpoBepka HE3aBUCHMOCTH TEpHOJa KOJeOaHWH Tpy3a, MOIBEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OnpITbl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh IHepuojaa  KojeOaHui
IPYKUHHOI'O MAsITHUKA OT MaccChl rpy3a 1 )KECTKOCTH MPY>KUHBI.
7. U3mepenue yckopeHHs: CBOOOTHOTO MaACHMS.
Paznen 10. DinekTpoMarHuTHoe moJjie ¥ 3JIeKTPOMarHMTHbIE BOJIHbI.
DNEeKTpOMarHuTHOE  MoJie.  DJIEKTpOMarHuTHble  BOJHBL.  CBoiiCTBa
JIEKTPOMArHUTHBIX BOJH. lllKkasa 3JeKTpOMarHUTHBIX BOJIH. lcronb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JJISI COTOBOM CBSI3H.



OnekTpoMaruuTHas mnpupoaa cera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiCTBa EKTPOMArHUTHBIX BOJIH.

2. BoJIHOBBIE CBOMCTBA CBETA.

Jlabopamopmuwvie padomut u onvimol.

1. W3yuenue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C TMOMOIINBI0 MOOUIBLHOTO

TenedoHa.

Pa3nea 11. CBeToBLI€E ABJIEHHUS.

JlyueBass  momenp  cBera.  Mcrounuku ~— cBera.  I[IpsMonmHenHoe
pacrnpoctpaHenue cBera. 3atMenust Connua u JIynel. Otpaxkenue ceta. [lnockoe
3epKaJio. 3aKOH OTPaKCHUS CBETA.

[Ipenomnenue cBeta. 3akoH TmpenomieHusi cBerta. llomHoe BHyTpeHHEe
OoTpaxkeHue cBeTa. lCcroib30BaHUWE TMOJHOTO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOJAX.

Jlmaza. Xom myuedr B JnmH3e. Onruueckas cucrema (oroamnmapara,
MUKPOCKOIa M Tejeckona. ['a3 kak omnrThueckas cucTteMa. biau3opykocTh U
JATbHO30PKOCTb.

Paznoxenue Oenoro cBera B cnektp. Onbitel HetoTona. CrioxeHue
CIIEKTpaJIbHBIX LIBETOB. Jlucmepcust cBera.

Hemoncmpayuu.

[IpsiMmonHETHOE pacpoCTpaHEHHE CBETA.

OTtpaxeHue cBeTa.

[TonyyeHnue n300pa’keHU B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xox ydeit B coOuparoliei JnuH3e.

XoJ JIy4er B paCCeUBAKOLIECH JINH3E.

[Tomydenne n300paxxeHuil ¢ MOMOIIBIO JIMH3.

[TpuHuun aeicTBug poroamnmnapara, MUKPOCKOIA U TEJIECKOMA.

10. Mopenp rnaza.

11. Paznoxenue 6eoro cBeTa B CIIEKTP.

12. [Tomyuyenue 6enoro cBeta Mpu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopuwvie padomst u onvimel.

1. HccnenoBaHue 3aBUCHUMOCTH YIja OTPaK€HHMsS CBETOBOrO Jiyda OT yIJia
MaJICHHUS.

2. M3yueHue xapakTepUCTUK U300paXKEHUs MPEAMETA B TUIOCKOM 3€pKajle.

3. HccnepoBaHue 3aBUCMMOCTH yTJIa MPETOMIIEHUS CBETOBOIO Jyda OT yIJia
NaJIeHUs Ha TPAHUIIE «BO3TYX—CTEKIIO».
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4. Ilonydyenue n300pa>keHUM C MOMOILBIO COOMPAIOIEH JINH3BI.
Omnpenenenne (HOKyCHOTO PaCCTOSHUS U ONTUYECKOHN CHIIbI cOOMparoieit
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJIOr0 CBETA B CIIEKTP.

7. ONbITHI MO BOCHPUITHIO I[BETA MPEIMETOB MPU HMX HAOIIOACHUHU Yepes
IIBETOBbIE (DUIIHTPHI.

Pa3nen 12. KBantoBble siBJeHUA.

OmneiTel Pezepdopna u mnanerapHas mojnens aroma. Monens atoma bopa.
Hcnyckanue u norsionieHue ceera aromoM. KBaHThl. JInHelHyaTeie CIIEKTPBI.

PagnoaktuBHOCTh. Anb(a, Oera- n ramMma-usnydeHus. CTpOE€HHE aTOMHOIO
anpa. Hykmonnas wmopens aromHoro szgpa. Msoromsl. PannoaxTuBHBIE
npeBpaienus. [lepuon nosypacnana aTOMHBIX sIEp.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHs 3apsAI0BOIO M MAacCOBOI'O YHCEI.
OHeprusi CBA3M aTOMHBIX sAnep. CBA3p MacCel M 3HEpruu. Peakuuu cHHTE3a U
nenenus siaep. Ucrounnku sueprun CoJiHIa v 3BE3].

Snepnas sHepretuka. JleMCTBHS pPagMOAKTUBHBIX H3JIIyYEHHU HA IKUBbIC
OpraHU3MBl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U NOTJIOIIECHHUS.

2. CHoekTpsl pa3IMYHbIX ra30B.

3. ChekTp Bogopo/a.

4. HabGmonenue TpekoB B kamepe BunbcoHa.

5. Pabora cuéTurka HOHU3UPYIOMINX U3ITyYCHUH.

6. Perncrpanus n3inydeHuss IpUpOJHBIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopmuwvie padomut u onvimel.

1. HaOnroneHue CIIOMIHBIX U JMHEHYATBhIX CIEKTPOB U3ITyUCHHUS.

2. HccnenoBanue TpEKOB: M3MEPEHHUE DHEPTUM YacCTHLBI 10 TOPMO3HOMY

nyTH (1o doTtorpadusim).

3. H3mepenue paanoakTuBHOTO (PoHA.

IHoBTOpUTEILHO-0000 1A MOYJIb.

[ToBTOpHUTENHEHO-0000IIAIOIINIT MOAYIb MPEAHAZHAYEH IS CUCTEMATH3AIlUN
U 0000ILIEeHUs TNPEAMETHOIO  COJAEpKaHUs M ONbITa  JAESITEIbHOCTH,
IpUOOPETEHHOTO NPU U3YYEHHUH BCETO Kypca (PU3MKH, a TAKXKe JIJIs MOArOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy MO (u3uke g oO0ydaroumxcs,
BBIOPABIIIMX ATOT y4EOHBIN IPEAMET.

[Ipu n3y4eHUn JTAHHOTO MOJYJISI PEATU3YIOTCSI U CHCTEMAaTU3UPYOTCS BUJIbI
NESITEIbBHOCTH, HA OCHOBE KOTOPBIX 00€CIEYNBAETCS JOCTUKEHUE TPEIMETHBIX U
METanpeIMETHbIX  IUIAHUPYEMBIX  pe3yJibTaToB  00yueHus, ¢opMupyercs
€CTECTBEHHOHAYYHAsl TPaMOTHOCTb: OCBOEHHE HAyYHBIX METOJOB HCCIIECIOBAHUS



SBJICHUM TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSAMH OOBICHATH (U3HUECKUE
SIBJIEHUS, TPUMEHSS TOJIyYEHHbIE 3HAHMS, pellaTh 3aJa4yd, B TOM YHCIE
KAUYEeCTBEHHbBIEC U SKCIIEPUMEHTAIbHBIE.
[IpyHIMNIMATBEHO AEATEIBPHOCTHBIA XapaKTep JAHHOTO pa3/ielia peaju3yeTcs
32 Ccu€T TOro, 4YTo OOydYarolIMecs BBIMOJHSIOT 3aJlaHusi, B KOTOPBIX UM
npearaeTcs:
HAa OCHOBE TIOJIyYEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBSICHSTH
dbuznyeckue SBJICHUS B OKPYXKAIOIICH MPUPOJI€ U MOBCEIHEBHOM KU3HU,
UCITI0JIb30BaTh HAYYHbIE METO/bl UCCIEA0OBAHUS (PU3UUECKUX SIBJICHUM, B TOM
YUCJIE JJI POBEPKHU TUITOTE3 U MOJIyYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAyYHBIE OCHOBBI HamOOJe€e BAXHBIX JOCTMXKCHHH COBPEMEHHBIX
TEXHOJIOTU, HAPUMEP, IPAKTUUECKOTO UCTOJIb30BAHUS PA3TUYHBIX HCTOUHUKOB
DHEPIrUY HAa OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHUS BCEX U3BECTHBIX BUJIOB
DHEPTUH.



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

N3yuenue (pu3mkn Ha ypOBHE OCHOBHOI'O 00IIET0 0Opa30BaHUs HAMPABIECHO

Ha JIOCTH>KEHUE JTMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pE3yJIbTaTOB.

B pesynbrate nzyueHust Gu3MKU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs

y obOyuatomierocs OyayT chopMUPOBaHbI CIAEAYIONINE TUYHOCTHBIE PE3YIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

- IPOSIBJIICHUE NHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOU
(bu3uYeCKO HAYKU;

- IICHHOCTHOE OTHOIIEHHUE K IOCTUKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;

2) rpasKaIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

- TOTOBHOCTH K aKTUBHOMY y4YacCTHIO B 00CYK/I€HUU OOLIECTBEHHO 3HAUUMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTUKECHUM
bu3uKy;

- OCO3HAaHHME BAXHOCTU MOPAJIbHO-ITUYECKUX MPUHIIUIIOB B JIESITEIBHOCTH
YUYEHOI0;

3) 3¢TeTHYeCKOro BOCIIMTAHMS:

- BOCIPHUATHE ACTETUUYECKUX KAYECTB (PU3MUECKON HayKu: €€ TrapMOHHYHOIO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) HEHHOCTH HAYYHOI'0 IIO3HAHMS:

- OCO3HaHWE IIEHHOCTU (U3MUYECKOW HAyKH KaK MOIIHOTO HMHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMH, BAXKHEMIIEH COCTaBISAIOIICH
KYJBTYDBI,

- pa3BUTHE Hay4YHOW JIO003HATEIBHOCTH, MHTEpEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusT  KYJBTYPbl 310POBbSI M  3MOLMOHAJIBHOIO
0J1aronoJIyyus:

- OCO3HAaHME LIEHHOCTH Oe30macHoro oOpa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHMpE, BaKHOCTH IpaBUJl O€30IaCHOrO TOBEJIEHUS Ha
TPAHCIIOPTE, HA JOPOrax, ¢ JJIEKTPHUUYECKUM M TEILJIOBBIM O0OpYyAOBaHUEM B
JOMAIIHUX yCJIOBHSIX;

- c(OpMUPOBAHHOCTh HaBbIKa pediekcuu, NpU3HAHUE CBOEro IpaBa Ha
OLIMOKY U TAKOT'O e MpaBa y JPyroro 4eJlioBeKa;

6) TPy10BOr0 BOCIMTAHUS:

- aKTMBHOE Yy4YacTHE€ B PEIICHWU MNPAKTUYECKUX 3a/ad (B paMKax CEMbH,
0o0pa3oBaTeNbHOM  OpraHW3allMu, TOpojaa, Kpass) TEXHOJOTMYECKOU U



COLIMAJIbHOM HAINpPaBJIEHHOCTH, TPEOYIOIMX B TOM YHUCIE U (PU3HMUECKHUX
3HAHUM;

e - MHTEpEC K MPAKTUUYECKOMY M3yUEHUIO Mpodeccuii, CBA3aHHbBIX C (PU3UKOIL;

e 7)3KO0JIOTHYECKOI0 BOCIIUTAHMSI:

e - OpUEHTALMs Ha TpUMEHEHHE (U3MYECKUX 3HAHUU JJId pElIeHHs 3a7ad B
o0JacTu OKpy’Kawlllel cpenbl, MIAHUPOBAHMUSI TOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCJIEICTBUI JJIsl OKPYIKAIOLIEH CPEbI;

e - OCO3HaHHWE IJI00aJTBLHOTO XapaKTepa AKOJOTMYECKUX MpoOJeM U MyTell Hx

pelieHus;

e 8) amanTanuu K HU3MEHSIIOUIMMCS YCJOBHUSAM COLMAJBLHON W NMPHPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJCHCTBUU TPU BBIMOJHEHWU HWCCIEIOBAaHUN U
MPOCKTOB (HU3UYECKOW HAIPABICHHOCTH, OTKPBITOCTh OMBITY MW 3HAHUSAM
IpyTHUX;

e - TIOBBIICHHE YPOBHA CBOE€M KOMIIETEHTHOCTH 4YEPe3 MPAKTUYECKYIO
JeSITEIbHOCTD;

e - MOTPEOHOCTH B JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHCIie (OPMYIUPOBATD
UJIeU, TOHSTHSL, TUIIOTE3bl O (PU3NUECKUX OOBEKTaX U SBJICHUSX;

e - OCO3HaHHUE Je(PUIHUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHN B 00J1acTH
buznky;

e - TUIAHUPOBAHME CBOETO pPA3BUTHUS B MPUOOPETEHUH HOBBIX (PUIUUECKUX
3HAHUMH;

e - CTpPEMJICHHME aHAJIM3UPOBATH U BBISBIIATH B3aMMOCBS3U PUPO/JIbI, OOIECTBA U
HSKOHOMMKH, B TOM YHCJIE C UCIIOJIb30BAHUEM (DU3MUECKUX 3HAHUM;

e - OLEHKA CBOMX JCUCTBUM C Y4YETOM BIMSHHMS HA OKPYXAIOIIYIO Cpexdy,
BO3MOKHBIX T100ABHBIX MTOCIEICTBUH.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

B pesynbrate OCBOEHHUS TPOrpaMMBbI MO (U3UKE Ha ypPOBHE OCHOBHOTO
oO1ero oopazoBaHus y o0ydaromierocsi 0ytyT chopMUpOBaHbl MeTanpeAMeTHbIe
pPe3yJbTaThl, BKIIIOYAIOIIUE MIO3HABATEIIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATUBHBIC  YHUBEpCAJIbHbIC  Y4YCOHBIC  JICHCTBHS,  PETYJISTHBHBIC
YHUBEPCATLHBIC yICOHBIC CHCTBUSI.

Ilo3naBaTejibHBIE YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Bba3oBble Jijornyeckue 1eiicTBUA:
e BBISBIATH M XapaKTEPHU30BaATh CYIIECTBEHHBIE TMPU3HAKU OOBEKTOB
(s1B1EHUN);



yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIINKI, OCHOBAHUS JIJIS
000011IeHUs U CPAaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH U TPOTUBOPEUHS B pacCMaTpPUBAEMBbIX (pakTax,
TAHHBIX ¥ HAOIOCHUSIX, OTHOCSIINUXCS K (PU3HUECKUM SIBICHUSM;
BBISIBIIATh TTPUYMHHO-CJICACTBEHHBIC CBS3M TMPU H3YYCHUH (PU3MUSCKHUX
SIBJICHUM U MPOIIECCOB, JI€TIATh BHIBOBI C UCIIOJIH30BAHUEM JI€TyKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUCHHM, BBIJBUTATh THUIIOTE3bl O B3aMMOCBS3SIX
(bU3NYECKUX BEIUYNH;

CaMOCTOSITEJIbHO BBIOMpaTh CMOCO0 pelieHus y4eOHoU (uinueckoin
3a1aun (CpaBHEHHE HECKOJIbKMX BAapUAHTOB PEIICHUs, BBHIOOp HauboJjee
MOJIXOJIAIIETO C YYETOM CaMOCTOSITENIbHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBaTe/IbLCKHE TeCTBUS

UCTIOJIb30BATh BOMPOCHI KaK MCCIIEI0BATEIbCKIUI HHCTPYMEHT NMO3HAHUS;
IPOBOJIUTH 110 CAMOCTOSITENIFHO COCTABJICHHOMY IUIaHy OIBIT, HECIOKHBIHI
busznyeckuif SKCHEPUMEHT, HEOOJIBIIOE UCCIeOoBaHNe (HU3MUECKOTO
SIBJICHUS;

OLICHWBATh HAa TNPUMEHHMOCTh M  JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJYYEHHYIO B X0/1€ UCCIICZIOBAHUS MU SKCIIEPUMEHTA;

CaMOCTOSTENILHO (POpMYIHPOBATH 0OOOIIEHNUS M BHIBOJIBI 10 PE3yJIbTaTaM
IpOBEAEHHOTO HAOIIIOIEHUS], ONbITA, UCCIIC0OBAHUS;

IPOTHO3UPOBAaTh BO3MOXKHOE JalbHEWIee pa3BUTHE  (PUIUUECKUX
IPOIIECCOB, a TAKKE BBIIBUTaTh MPEINOIOKEHHS 00 X Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nundpopmanmeii:

IIPUMEHSATD PA3JINYHbIE METO/IbI, UTHCTPYMEHTHI U 3alPOCHI IIPU ITOUCKE U
orOope MH(POpPMAIMU WU JAaHHBIX C Y4ETOM MPEAJIOKEHHON y4eOHOM
¢duznueckon 3agauu;

aHaJIM3UPOBaATh, CUCTEMATU3UPOBATh M WHTEPIPETUPOBATH MHPOPMALUIO
Pa3IUYHBIX BUIOB U (OPM MPECTABICHHUS,

CaMOCTOSITENIFHO ~ BBIOMpATh ONTHMAIbHYIO (OpPMY TpEACTaBICHUS
uHOpMallUd W WLUIIOCTPUPOBATh pelIaeMble 3aJaud  HECJIOKHBIMH
CXE€MaMH, AMarpaMMaMu, HHOM rpauKoi 1 UX KOMOMHALIUSIMH.

KoMMyHHKAaTHBHBIE YHHBEPCAJbHbIE Y4eOHbIe JCHCTBHA:

B XOJIe¢ OOCYXJCHHS Yy4eOHOro mMarepualia, pe3yJbTaTOB JIa0OpaTOPHBIX
paboT M MPOEKTOB 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI U

BBICKA3bIBaTh HJCH, HAIlCJICHHBIC Ha PEIICHUE 3aJaud U IOJAep KaHue

0J1arokeaaTeIbHOCTH OOIIEHUS;

COTOCTABIIATb CBOM CYXIEHUS C CYXICHUSMU JPYTUX YYaCTHUKOB
nauanora, OOHapyKMBATh PA3IMYHUE U CXOJICTBO TTO3HITHIA;



BBIPAKATH CBOXO TOUYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOJMYHO NPEICTABISTh PE3YIbTAThI BHITOJIHEHHOTO (PU3UYECKOTO OTbITa
(9KCTIepUMEHTa, UCCIIeI0BaHNUs, IPOEKTA);

NOHMMATh W HUCHOJB30BaTh  MPEUMYyIIECTBA  KOMaHIHOH |
WHJUBUIyaIbHOW pabOThl MpU PEIIEHUH KOHKPETHON (U3MUeCcKOn
POOJIEMBI;

NPUHUMATh LENH COBMECTHOW JAESTENBHOCTH, OPraHWU30BBIBATH JEHCTBHUS
no e€ IOCTH)KEHHUIO: paclpelessiTb pOju, OO0CYXIaTh MpPOLEcChl U
pe3yJIbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJILKUX JIFOJICH;
BBITIOJIHATH CBOIO YaCTh Pa0OTHI, 1OCTUTasi KAYECTBEHHOI'O pe3yJjbTaTa Mo
CBOEMY HAIPABICHUIO WU KOOPAUHUPYS CBOM JEUCTBUS C JPYTHMH
YIEHAMH KOMaH/Ibl;

OLICHMBATh KayeCTBO CBOET0 BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSM,
CaMOCTOSATENIbHO C(HOPMYJIMPOBAHHBIM YYACTHUKAMU B3aMOICHCTBUSI.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe 1eHCTBHUA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B YKU3HEHHBIX M Y4YEOHBIX CHUTyallUsAX, TPEOYIOIINX
JUIS pelieHns pU3NUeCKUX 3HaHUM;

OPUEHTHPOBATbCA B  PA3NMYHBIX MOAXOAAX TIPUHATUS  PEIICHUU
(MHIMBUIyaJIbHOE, NPUHIATHE PELIECHUS B TPYIE, NPUHATHE PEIICHUN
IpYIION);

CaMOCTOSITENIbHO COCTABJIATh aJITOPUTM PEIICHUs (PU3NUECKON 3a1auul WU
IUTAHAa HUCCIIEJOBaHUS C YYETOM HMEIOUIUXCA PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, ApryMEHTUPOBATh MPEJIaraéMble BAPUAHTHI PEILCHUN;
Jienath BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PELICHHE.

CaMOKOHTPOJIb, AMOIMOHAJIbHBLIA HHTEJJIEKT:

J1aBaTh aJCKBAaTHYIO OLIEHKY CUTYalllH U MPEJIaraTh IJIaH €€ N3MECHECHUS,
OOBSICHATh NPUYUHBI  JOCTHXKEHUS  (HEIOCTHIXKEHHUS) Ppe3yibTaToOB
NESTENIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTUBBI B NIEATEILHOCTh (B TOM YHCJE B XOJ BBINOJHEHUS
(U3MYECKOTO HUCCIEAOBaHUS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENILCTB, M3MEHUBLIUXCS CUTYyalllil, yCTaHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yJIbTATa LIEIU U YCIOBUSM,;

CTaBUTb c€051 HA MECTO IPYrOro Y€JIOBEKa B XOJ€ CIIOPa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOro;
NpU3HABaTh CBOE MPaBO Ha OIIMOKY NpHU pelieHnr GU3NYECKUX 3a7a4 WiH
B YTBEPKICHMAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K koHIly 00yueHust B 7 Kj1acce peIMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHUI:

UCIIOJIB30BaTh  TMOHATHA: (PU3NYECKHWE W  XHMHYCCKUE  SBIICHHS,
HAOJIOZICHUE, SKCHEPUMEHT, MOJEINb, TUIOTE3a, €AUHHUIBI (PU3NYECKUX
BEJTMYMH, aTOM, MOJIEKyJa, arperaTHBIE COCTOSHHUS BemecTBa (TBEpaOE,
KUJKOE, Ta3000pa3HOe), MeXaHWYecKoe JBWXKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TPSIMOJIMHEHHOE), TPACKTOpHUs, PABHOJCUCTBYIOIIAS
cuna, jaedopmaums  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOONIAIONIUECS COCY/IbI;

paznuyath sBieHUs (auddys3us, TEIUIOBOe ABUKEHUE YaCTUIl BEIIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JBWKCHUE, HWHEPIHUA,
B3aMOJEUCTBUE TEJI, PABHOBECUE TBEPABIX TEJI C 3aKPEIUVIEHHOW OCBIO
BpalleHus, IMepenada JaBiCHUS TBEPABIMU TEJIaMH, >KUAKOCTIMU U
razamy, arMocdepHOoe JaBl€HWE, IUIaBaHUE Tel, MpeBpallCHUs
MEXaHUYECKOW DHEPruu) MO OMHCAHUIO WX XapaKTePHBIX CBOWCTB W Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBIICHHE;
pacro3HaBaTh MPOSIBJICHUE W3YUYEHHBIX (U3MYECKUX  SIBICHUUA B
OKpY>KalollleM MHpe, B TOM uuciie (U3UYECKUE SIBJICHUS B TMPUPOJIE:
IpUMEPHI ABUKEHUS C PA3IUYHBIMU CKOPOCTSIMH B KUBOW U HEKHBOU
NpUpOJe, JACUCTBUE CHJIBI TPEHUS B TPUPOJE U TEXHUKE, BIUSIHHE
aTMOC(EpPHOTO TaBJICHUsI HAa )KUBOW OPTaHU3M, TUTABAaHUE PHIO, phIYaru B
TeJIe YeJI0BEeKa, MIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 33a/1a4y B YUEOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH) (PU3NYECKUX SIBIICHUI;
OTHMCHIBATh M3yYCHHBIC CBOMCTBA TET M (PU3HUCCKUE SBICHUS, UCIIOIB3YS
bu3ndecKue BEIWYWHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEMs,
My Th, CKOPOCTh, CPEIIHSSI CKOPOCTH, CHJIA YIIPYTOCTH, CHJIa TSKECTH, BEC
Telna, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KUIKOCTH, Tra3a),
BBITAIIKMBAIONIAS CHUJIa, MEXaHW4YecKasi padoTa, MOIIHOCTb, IJICYO CHIIBI,
MOMEHT CHJIBI, KOA(D(PHUIIMEHT TMOJE3HOTO JEHCTBHUS MEXaHH3MOB,
KHHETHYECKass M TOTCHIHUAbHAS JHEPTHsI), TIPU OMUCAHUH TPABUILHO
TpakToBaTh  (PU3MYECKUH  CMBICT  HMCIOJIb3yeMbIX  BEJIMYUH, HUX
0003HAUCHUSI U EIUHMIIBI (PU3UUYECKUX BEIUYUH, HAXOAUTHh (HOPMYJIBI,
CBSI3BIBAIOIIUE JTAHHYIO (PU3UYECKYIO BEJIMUUHY C JIPYTHUMH BEIIMYWHAMH,
CTPOUTH TpaUKH U3yUYCHHBIX 3aBUCUMOCTEH (PHM3NUECKUX BEITUUINH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (U3WYECKHUE SBICHUS M IPOICCCHI,
UCIIOJNB3Ysl MpaBuUia CIOKEHUST CUJ (BIOJIb OJJHOM MpsAMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesia, MpaBuiIo paBHOBECHUs phiuara (0J0Ka),



«30JI0TOE€ IPABUJIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXaHUYECKON
SHEPruM, NpU H3TOM [JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alKCBIBATH €M0 MATEMATHYECKOE BBIPAKEHNUE;

OOBSACHATH (PU3NUECKUE SIBJICHUS, IPOLIECCH U CBOMCTBA TEN, B TOM YHCIIE

U B KOHTEKCTE CHUTyallud MPaKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH NTPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHHE Hu3 1-2
JIOTHYECKUX IIIaroB ¢ OMopod Ha 1—2 M3yuyeHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

peuate pacy€THble 3aJaud B 1—2 [EUCTBUS, MCIIOJB3YS 3aKOHBI H
dbopmynibl, cBs3bIBatONIME (U3MYECKUME BEIMYMHBI: HA OCHOBE aHAIM3a
YCIIOBUS 33]Ja4M 3alHCHIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3NUECKHE
BEJIMYMHBI B (JOPMYJbl M MPOBOJUTH PacU€Thl, HAXOJUTh CIIPABOUYHBIC
JTaHHbIE, HEOOXOIUMBbIE ISl pEUICHUS 3a/1a4, OLICHUBATh PEATUCTUYHOCTh
MOJTYYCHHOM (PU3UYECKON BEJIMUUHBI,

pacrno3HaBaTh MPOOJEMbl, KOTOpPbIE MOXXHO PEUIUTh MPU TOMOIIH
(bu3NYECKUX METOJIOB, B OIIMCAHUH UCCIIEIOBAHNUS BBIICISATH IPOBEPSIEMOE
NpeaAnojoxxkeHue  (rumoresy),  pas3idyaTb W MHTEPHPETUPOBATH
MOJIYYEHHBIN pe3yJibTaT, HAaXOJWTh OIIMOKM B XOJE OIbITa, JeNaTh
BBIBO/IBI 10 €TI0 PE3YJIbTATAM;

OPOBOAUTH OMBITBI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUM WIH
bU3IIECKUX CBOWCTB TeJ: dbopmyupoBaTh IPOBEPSEMBIC
MPEANOI0XKEHHS, COOMpaTh YCTAHOBKY M3 TIPEIJI0KEHHOTO 000pyI0BaHU,
3aMKUChIBaTh XOJ OIbITa U (OPMYTUPOBATH BHIBOJIBI;

BBITIOJIHATDh MPSIMBIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MAacChl Tela,
o0bEMa, CHUIIBI U TEMIEPAaTypbl C MCHOIb30BAaHUEM AaHAJIOTOBBIX U
u(pOBBIX MPUOOPOB, 3aMUCHIBATh IOKa3aHHUS MPUOOPOB C YUETOM
3a/IaHHON a0COJIFOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOAUTH UCCIIEI0OBAHNE 3aBUCUMOCTH OJJHOU (PU3MUECKON BETMUYHUHBI OT
JIPYrol € HCIOJb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH
PaBHOMEpPHO JABWXKYILIErOoCs Tela OT BPEMEHU [BMXKCHHUS Tela, CHUJIbI
TPEHHsI CKOJIBLKEHHSI OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH T
Y HE3aBUCUMOCTH CHWJIBI TPEHHSI OT IUIOIIAU CONPUKOCHOBEHUS TEJI, CUJIIBI
YOPYTOCTH OT YJJIMHEHUS TPY>KUHBI, BBITAJKUBAIOLIEH CHIBI OT 00BbEMa
NOrpy>KEHHOM YaCTH TeNa U OT INIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTHU T€Ja, OT TITyOHHBI, HA KOTOPYIO MOTPYKEHO TEJIO, YCIOBUN
IJIaBaHUs TEJ, YCJIOBUM paBHOBECUS phluara W OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUSA, COOUpaThb YCTAHOBKY U
BBITIOJIHATh U3MEPEHUS, CIeAys NPENJIOKCHHOMY IUIaHy, (DUKCHPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKHX BEJIIMYUMH B BUJE



MPEIOKEHHBIX TabMuIl U TpaduKoB, JeJaTh BBIBOJBI MO pPE3yJIbTaTaMm
UCCIIEIOBaHUS;

MPOBOJIUTh KOCBEHHBIC H3MEpPEHUS (U3UYECKUX BEIMYUH (TJIOTHOCTH
BEIIECTBA JKUIKOCTH W TBEPIOTO Tela, CUia TPEHHUS CKOJBKCHHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs  CWJIa, JEHCTBYIOIIAas Ha
HNOTPYKEHHOE B JKHUJAKOCTh Te€J0, KOAI(DPUIMEHT MONe3HOro JeHCTBUS
IOPOCTBIX MEXaHWU3MOB), CJIeAys NPEIJIOKEHHOW WHCTPYKUUU: TpHU
BBITIOTHEHUH HW3MEPEHUN CcOoOMpaTh JKCIEPUMEHTATbHYIO YCTAaHOBKY U
BBIYUCIIATH 3HAYCHUE NCKOMOU BETMYMHBL;

co0JIroAaTh IpaBUia TEXHUKW O€30MMaCHOCTH IPHU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIIAIBI ACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, AMHAMOMETpP, COOOIIAIOIIHUECS COCYAbl, OapomMerp,
phIUar, MOABKHBIN M HETTOABMKHBIN OJIOK, HAKIIOHHAS TNIOCKOCTH;
XapaKkTEepU30BaTh MPHUHIUIIBI  JEHCTBHUSI U3YyYCHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOW Ha HX OMNHCaHHUs (B TOM YHCIHE:
NOJNUINITHUKY, YCTPOMCTBO BOJONPOBOJA, THUIAPABIMYECKUN TIpecc,
MaHOMETp, BBICOTOMEP, MMOPIITHEBOI HACOC, APEOMETP ), UCIIOJIb3Y S 3SHAHHMSI
O CBOMCTBaxX (pM3MUECKUX SBICHUI 1 HEOOXOAUMbIE (PU3NUECKUE 3aKOHBI
U 3aKOHOMEPHOCTH;

NPUBOANTE  TMpPUMEpPhl  (HAXOOWTh HWH(OpPMAIUIO O  MpPHUMEpax)
MPAKTUYECKOTO HWCIOJIb30BaHUS (PU3UYECKUX 3HAHWNA B ITOBCETHEBHOM
KU3HM J171s1 oOecrieueHnst 0€30MacHOCTH MpU oOpalieHuu ¢ mpudopamu u
TEXHHYECKUMH yCTPOMCTBAMH, COXPAHCHHS 3JI0POBbS W COOJIIOACHWSI
HOPM IKOJIOTMYECKOTO TIOBEICHUS B OKPY KAIOLIEH cpee;

OCYHIECTBIISITh OTOOp HCTOYHUKOB uH(popmanmu B HTepHere B
COOTBETCTBHH C 3aJIaHHBIM ITIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS
3HAHUW U TyTEM CPAaBHEHUS PA3JIMYHBIX HCTOYHHUKOB BBIJEIAThH
UH(POPMALINIO, KOTOpAasi SBISIETCS MPOTUBOPEUYMBON HIM MOXKET OBITH
HEJIOCTOBEPHOW;

MCIIOJIb30BaTh NIPH BHITIOJHEHUH YUEOHBIX 33/JaHUI HAYYIHO-TIOMYJISIPHY IO
JUTEPATYpy  (PU3NUECKOTO  COJEpIKAHUSA, CIPABOYHBIE MaTepHUaIbI,
pecypcbl cetu HTepHET, BliaeTh MpuéMaMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBanusi HHPOPMAIIIHN U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHWE MHCHbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 UCTOYHUKOB UHPOpMAIINH PU3NUECKOTO COJIEPKaHUsI, B TOM
yycie MyOJIMYHO JeNlaTh KpaTKUe COOOUIEHHS] O pe3ysibTarax IMpPOEKTOB
Wi y4eOHBIX MCCIENOBAHHWM, MPU HTOM TPAMOTHO HKCHOJIb30BATh



U3YYCHHbIH TOHSATHUMHBIA anmapaT Kypca (U3MKH, COINpPOBOXAAThH
BBICTYIUJICHUE NPE3ECHTALIUEN;

IpU BBINOJHEHUU YYEOHBIX NPOEKTOB M HCCIEIOBAaHUN pacupeleisTh
00513aHHOCTH B IpyIIE€ B COOTBETCTBUU C ITOCTABJICHHBIMM 3aJlayamH,
CIEIUTh 34 BBINOJHEHUEM IUJJaHA JECUCTBHUM, AaJEKBAaTHO OLECHHUBATh
COOCTBEHHBI  BKJaA B  JESATENIbHOCTb  TPYMNIbl, BbICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJIECTBUE, YUYUTHIBAasi MHEHUE OKPYIKAIOLIUX.

K konIiry o0yueHus B 8 kij1acce nmpeaMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMHUPOBAHHOCTD Y OOYYAIOMIMXCS YMEHHUMN:

MCIOJI30BaTh MOHATHUS: MACcCa U Pa3MepPbl MOJIEKYJI, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arPETaTHbIE COCTOSIHUS BENIECTBA, KPUCTAJUIMYECKUE U
amop(HBIC Tena, HACHIIIEHHBI W HEHACHIIIEHHBIN TMap, BIAKHOCTH
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSAS DHEPrusi, TEIJIOBOW JIBUIaTElb,
AJIEMEHTAPHBIN JICKTPUUECKUN 3apsifl, DIIEKTPUUECKOE MOJIE€, MPOBOIHUKHU
Y IUDJICKTPUKU, TIOCTOSIHHBINA 3JIEKTPUUECKUM TOK, MATHUTHOE TIOJIE;
paszinuarh SBJICHUA (TEIJIOBOE pPACIIMPEHUE U CHKaTue, TeIulomnepeaaya,
TEIUIOBOE PAaBHOBECHE, CMAYMBAHUE, KANWJUISIPHBIC SBJICHHS, UCIIAPEHUE,
KOHJICHCAIlWs, TUIaBJICHUE, KpUCTaUIM3amus (OTBEpJieBaHUE), KHUIICHUE,
Terionepeaaya (TEmI0MPOBOIHOCTb, KOHBEKIIHS, U3JIyYEHUE),
ANEKTPU3ALMS TEJ, B3aUMOJCKUCTBUE 3apANOB, JEHUCTBUSA SJICKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJICICTBUE MArHUTOB, JCHCTBUE
MarHuTHOTO TOJIsI HAa TPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHAs MHIYKITHS)
[0 OIMCAaHWUID HX XApPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIHNX JJAaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MUECKUX SBICHUW B
OKpY’)KalIeM MHpe, B TOM uucie (U3UYECKUE SBICHUS B TMPUPOJIE:
IMOBEPXHOCTHOE HATSHKEHUE W KANWUIAPHBIE SBJICHHUS B MPUPOIE,
KpUCTAJIBI B mpupoae, uzinydeHue CoiHIa, 3amMep3aHue BOJOEMOB,
MOPCKHE OpH3bI, 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa, dJICKTPUICCKUC
SBJICHUSI B atMocepe, dIEKTPUUYSCTBO JKUBBIX OPraHU3MOB, MarHUTHOE
noyie 3eMiid, APEHQ IMOTIOCOB, POJIh MATHUTHOTO TIOJS JJIS JKU3HU Ha
3emiie, HOJIIPHOE CUSIHUE, TIPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 33/1a4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBA (MPHU3HAKH) (PU3HMYECKUX
SIBIICHUI;

OMUCHIBATh U3yYCHHBIE CBOMCTBA TE U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKkue BeTUYNHBI (TEMIIepaTypa, BHYTPEHHSSI SHEPTUsI, KOJTUYECTBO
TEIJIOTHI, yJAEJIbHAsA TEIUIOEMKOCTh BEIIECTBA, YyACAbHAA TEIJIOTa
IUIaBJICHUS, yJAelbHAs TeIUIoTa NapooOpa3oBaHUs, yJeldbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOA(PPUIMEHT TMOJIE3HOTO JEHUCTBUS TEIJIOBOM



MalluHbl, OTHOCUTENbHAS BJIAXKHOCTh BO3AYyXa, JJICKTPHUUECKUHN 3apsf,
CWJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, CONPOTUBICHUE MPOBOIHUKA,
yAEIbHOE  CONpPOTHBJIEHME  BellecTBa, paboTa U MOIIHOCTb
DIIEKTPUYECKOTO  TOKA), TPU ONMCAHUM MPaBUWIBHO  TPAKTOBATH
(bU3UYECKUN CMBICII UCHOJIb3yEMbIX BEIMYHMH, O00O3HAUYEHUS W €IUHULIBI
($u3NYeCKUX BEJIMYUH, HAXOAUTHb (HOPMYJbI, CBSI3BIBAIOLIUE JAHHYIO
($u3NYECKyI0 BEIMYHHY C JPYTMMU BEJIMYMHAMH, CTPOUTH TIpaduku
W3YUYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS U IPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJIO)KEHHSI MOJIEKYJISIPHO-KHHETUYECKOW TEOpUU
CTPOEHHUs BEILECTBA, NPUHUMUII CYNEPIIO3HUINHU IMOJEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apAa, 3akoH Oma JiJ1s ydacTKa LenH, 3aKOH
Jbxoyna—JleHna, 3aKkOH COXpAaHEHMs DSHEpPruu, IpU OSTOM J1aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHa M 3alMChIBaTh €r0 MaTeMaTHYECKOE
BBIPAKEHHE;

OOBSCHATh (PU3UYECKUE MPOILIECCHl U CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTyaluld NPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
IPUYMHHOCIIECTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 1—2 JTOrM4ecKuX
1IaroB ¢ Omnopoi Ha 1—2 HM3yuyeHHBIX CBOWCTBAa (M3HYECKUX SIBJICHUH,
($u3nUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3aJadyd B 2—3 JEHCTBHS, HCHOJIb3Ysl 3aKOHBl U
(GopMyIibl, CBA3BIBAIOIINE (PU3UYECKHUE BEIMYMHBI: HA OCHOBE aHaIM3a
YCJIOBHS 3aJa4d 3alMCBIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTATOK
JaHHBIX JJIs peLIeHUs 3a7aud, BbBIOMpaTh 3aKOHbI U (OPMYJIBI,
HEOoOXOoMuMbIe Asisi €€ pelieHHs,, MPOBOAUTH pPAcu€Thl U CPABHHUBAThH
MOJTy4YeHHOE 3HaUeHHE (PU3HUECKON BEIMUMHBI C N3BECTHBIMU JIAHHBIMU;
pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXXHO PpEUIUTh [pPU TOMOIIU
(GU3NYECKUX METO/OB, MCIONb3Yysl ONMUCAHUE HCCIEIOBAaHUS, BBLICIATH
IIPOBEPSIEMOE  MPEANOJI0KEHUE, OLIEHUBAaTh IPAaBHIBHOCTh TMOpAJIKa
IIPOBEACHUS UCCIIEIOBAHMUS, I€JaTh BBIBOIBI;

IPOBOAUTH OMBITBI MO HAOMIOACHUIO (DU3MYECKUX SIBICHUM WA
($u3nYecKUX CBOMCTB TeN (KaUJUISIPHBIE SBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0bEma, TeMIeparypbl, CKOPOCTH MPOLIEcca OCTHIBAHUS U
HarpeBaHusi MPU U3IYUYCHUH OT I[BETa H3JIydaromieil (MOrJIonaroieil)
MOBEPXHOCTU, CKOPOCTh MCMAPEHUs BOABI OT TEMIIEPATypbl >KHJIKOCTH WU
omaaM €€ TOBEPXHOCTH, OJJIEKTpHU3alus Tel U B3aUMOJCHCTBUE
IEKTPUYECKUX  3apsioB, B3aUMOJEHCTBUE TOCTOSHHBIX MAarHUTOB,
BU3yaJHM3alMsl MarHUTHBIX TOJE€H IOCTOSHHBIX MAarHuTOB, JAEUCTBUS
MarHUTHOTO MOJIi Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHMTa,



CBOMCTBA D3JIEKTPOJBUTATENsl MOCTOSHHOTO TOKa): (POpMyJIUpOBaThH
IpOBEpsiEMbIE MTPEANONI0KEHUS, COOMPATh YCTAHOBKY U3 MPEITI0KEHHOTO
000pyA0BaHHUs, OMMCHIBATH XOJ ONBITa U (POPMYIUPOBATH BHIBOL;
BBIIOJIHATh ~ NPsAMBIE  W3MEPEHMS  TEMIEPATypbl, OTHOCHTEIBHOMN
BJIQXHOCTH BO3/yXa, CHJbl TOKA, HAINpPSKEHUS C HCIOJIb30BAHUEM
aHaJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIUYUH, CPAaBHUBATH
pe3ynbTaThl U3MEPEHHH C YIETOM 3aJaHHOM a0COMIOTHOM MOTPENTHOCTH;
MPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (PU3MUECKON BEIMUUHBI OT
Ipyrod C  HCHOJb30BAaHUEM MPSAMBIX H3MEPEHUN  (3aBUCUMOCTH
CONPOTUBIICHUS IPOBOJHHMKA OT €ro JUIMHBI, IUIOAAU IOIEPEYHOTO
CEYEHMS U YJEIbHOI0 COMPOTUBIIEHUS BEILIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEr0o 4Yepe3 TMPOBOAHUK, OT HANPSOHKEHUS Ha I[POBOJHHKE,
UCCJIEOBAHUE TIOCJIECAOBAaTEIBHOIO M  IAPAUIEIBHOTO COCIMHEHUHI
IPOBOJAHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOMpATh YCTAaHOBKY U
BBIMIOJHATh U3MEPEHUs, Cienysl MPEeANoKEHHOMY IIIaHy, (PUKCHPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMOCTH B BHJE TaOJIUI] U TpaduKoB,
JieaTh BBIBOJIBI IO PE3yJIbTaTaM HCCIIEIOBAHNUS;

IPOBOAUTh KOCBEHHbIE H3MEpPEHUs (PU3NYECKUX BEIMYMH (yJesIbHas
TEIUIOEMKOCTh ~ BELIECTBA, COINPOTHUBIIEHUWE NPOBOAHMKA, padoTra H
MOIIHOCTh AJICKTPUYECKOTO TOKA): IJIAHUPOBATH M3MEPEHHs, coOUpaTh
DKCIIEPUMEHTAIIbHYIO YCTAHOBKY, CIEAYs MPEIOKEHHON HHCTPYKLHUH, U
BBIYMCIIATH 3HAYCHUE BEIUYHHBL;

COOJII0AATh MTpaBUJIa TEXHUKHU O0€3011aCHOCTH P padoTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh TMPUHIUIBl JEUCTBUA HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOPOM HA HX ONUCaHHUS (B TOM YHCIIE:
CUCTEMa OTOIUIEHMsI JOMOB, TMTPOMETp, MapoBasi TypOWHA, amIepMeTp,
BOJIBTMETP, CUETUMK JIJIEKTPUUYECKOW 3HEPTUU, 3JIEKTPOOCBETUTEIIBHBIE
npuOOpbI, HArPeBaTEIbHBIC AIEKTPONPHUOOPHI (IPUMEPHI), STCKTPHUECKHE
NPEAOXPAHUTENH, FTEKTPOMArHUT, AJIEKTPOJBUIaTEIb MOCTOSHHOIO TOKA),
UCIIONIB3YSl 3HAHUS O CBOMCTBAX (PU3WYECKUX SIBICHUH M HEOOXOIUMBIC
(duznyecKkre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHBIC
npuOOpbpl MO CXeMaM H CXEMAaTUYHbIM pHUCYHKaM (KHJIKOCTHBIH
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CTOpaHHUs, IJIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI JJIEKTPUUYECKUX
LEIel ¢ IOCIIEI0BATEIbHBIM U I1APAJUIEIIbHBIM COCIMHEHUEM 3JIEMEHTOB,
pasznuuasi ycJIOBHbIE 0003HaYEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



e IMPUBOJIUTH TpuUMEpbl  (HAXOAUTh HMHGOpPMALMIO O  IPHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUA (PU3MUECKUX 3HAHUNW B TOBCEIHEBHOM
KU3HU 1711 oOecriedyeHus: 0€30MacHOCTH MPU OOpAallEeHUH C IPUOopamMu U
TEXHUYECKHUMH YCTPOMCTBAMM, COXPAHEHMS 370POBbS U COOIIOACHUSA
HOPM DKOJIOTHYECKOTO TIOBEICHUS B OKPYIKAIOIIEH cpeie;

e OCYHIECTBJIATh TOUCK HHPOpManuu (PUINYECKOTO COAEPKAHUS B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW M TYTEM CpaBHEHUS
JOTIOTHUTETFHBIX ~ MCTOYHUKOB  BBIACIATh MHGOpPMAIMIO, KOTOpAs
SBJISIETCSA IPOTUBOPEUNBOI UK MOXKET ObITh HEJOCTOBEPHOM;

e HCIIOJIB30BATh MPH BBHITOJHEHUH YUEOHBIX 3a/JaHUI HayUYHO-TIOMYJISIPHYIO
auTepaTypy  (pU3MYECKOro  COAep)KaHUsS, CIPABOYHBIE MaTepHAIbI,
pecypchl cetu IHTepHeT, BIageTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIMH U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3J1aBaTh COOCTBEHHBIC NMHCbMEHHBIE M KpPaTKHUE YCTHbIE COOOIICHMS,
0000mIasi wHOOpPMAIMIO U3 HECKOIBKUX HCTOYHUKOB (PU3HUECKOTO
COJIEp)KaHHsA, B TOM 4UHCJIE MyOJWYHO MPEACTABIATh PE3yJIbTaThl
NPOEKTHOM WM MCCIEA0BATEIBCKON NEATEIBHOCTH, MPU 3TOM TI'PAMOTHO
UCTOJb30BaTh HM3YUYCHHBIH TOHATHHWHBIM amnmapar Kypca (U3UKH,
COIIPOBOXKJATh BBICTYIUIEHUE MPE3EHTALINEH;

e TIPHU BBIMOJHEHUN YYEOHBIX MPOCKTOB W UCCIEIOBAaHUN (PU3NUECKUX
MPOLIECCOB PaCHpeeNsaTh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUHU C
MIOCTaBJICHHBIMHU 33JJa4aMHU, CJICIUTH 3a BBHITIOJHEHUEM IJIaHa IEHCTBHIA 1
KOPPEKTUpPOBaTh €ro, aJeKBaTHO OIICHMBAaThb COOCTBEHHBIN BKJIAJ B
JeSITeIbHOCTh TPYIIIBI, BBICTPauBaTh KOMMYHHKAaTUBHOE B3aUMO/ICIICTBHE,
MPOSIBIISIS TOTOBHOCTD pa3pemiaTh KOH(QIUKTHL.

K koHIiy 00yuenusi B 9 kj1acce mpeiMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUAIOLIUXCSl YMEHUI:

e HCIOJIb30BaTh TMOHATHS: CHCTEMa OTcuéra, MaTepuaibHas TOYKa,
TPACKTOPHS, OTHOCUTEIHHOCTh MEXaHWYECKOTO NBIKEHUS, nedopmarius
(ympyrasi, NjacTH4ecKas), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M TEPErpy3KH, LIEHTP TKECTH, aOCOIIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOIO TENa, PpABHOBECHE, MEXaHUUYECKUE KOoeOaHus U
BOJIHBI, 3BYK, MH(pa3ByK U yJIbTPa3ByK, 3JIEKTPOMArHUTHBIE BOJIHBI,
IIKaJIa AIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAITbHO30PKOCTb,
CHEKTPhl HMCITYCKaHWUS W TOTJIONICHMs, anbda, OeTa- U ramMma-u3IydeHHUs,
U30TOIIbI, s/IepHasi SHEPIeTHKA,

e pa3nuyaTh SBICHUA (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MNPSMOJIMHEWHOE JBUKEHUE, CBOOOJHOE
naJieHue TeJ, PABHOMEPHOE JIBIKEHUE TI0 OKPYKHOCTH, B3aUMOJICHCTBHE



T€J, PEaKTUBHOE JBIKEHUE, KOjeOaTelbHOEe NBIKCHHE (3aTyXarollue U
BBIHY)KJICHHBIE KOJI€OaHMs), PE30HAHC, BOJHOBOE JIBIDKCHHE, OTPAKCHHE
3ByKa, NPSIMOJIMHEMHOE PACHPOCTPAHEHUE, OTPAKECHUE U IPEIIOMIICHUE
CBETAa, MMOJTHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3iokKeHHue 0eoro cBeTa B
CIIGKTP UM CJIO)KCHHE CIHEKTPAJIbHBIX LBETOB, JHUCIEPCHUS CBETAa,
€CTECTBEHHAs PAJUOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEMYATOrO CIEKTpa
U3ITYYEHHS ) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBONCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpy>XalolieM MHpe (B TOM 4YHCle (PU3MUECKUE SIBJICHUS B MPUPOJIC:
MPUJIUBBI U OTJIMBBI, IBUAKEHUE IUIaHET COTHEYHON CUCTEMbI, PEAKTUBHOE
JBUKCHUE JKUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB JKMBOTHBIMH,
3EMJICTPSICEHUE, CEUCMUYECKHE BOJHBI, I[yHaMH, 03XO, IIBETa TeJl,
ONTUYECKHUE SIBJICHUS B MPUPOJIC, OMOJIOTHYECKOE JIEUCTBHUE BHAMMOTO,
yIbTPA(PUOIETOBOTO W PEHTTEHOBCKOTO W3IyYCHHH, €CTECTBEHHBIN
paaoOaKTUBHBIN (POH, KOCMHUYECKHE JIy4Yd, PAJTUOAKTHBHOE H3IIyUCHUE
MPUPOJHBIX MHUHEPAJIOB, JEHUCTBUE PAJUOAKTUBHBIX W3JIyYEHHH Ha
OpraHu3M 4YeJIOoBeKa), MPH ITOM MEPEBOAUTH MPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIJICIATh CYIICCTBEHHBIE CBOMCTBA (NMPHU3HAKH) (PU3HMUYECKUX
SIBIICHU;

OTKCHIBATh H3yYCHHBIC CBOMCTBA TET M (PU3HUCCKUE SBJICHUS, UCTIOJIB3Y S
dbu3nyeckue BENMYMHBI (CpeAHsiT M MIHOBEHHAs CKOPOCTh Tella IIpHu
HEPAaBHOMEPHOM JIBMXKEHHUH, YCKOPEHHUE, MEPEMENICHUE, MyTh, YIJI0Bas
CKOpOCTh, CHJIa TPEHMS, CWjia YIPYroCTH, CHiIa TSHKECTH, YCKOPECHHUE
CBOOOJTHOTO TAJEHUS, BEC Tejla, HMIYJIbC Tella, WMITYJIbC CHJIBI,
MexaHu4eckas paboTa W MOIIHOCTh, NOTCHIMAIBbHAS DSHEPTHs Tea,
MOJIHATOTO HaJ[ MOBEPXHOCTBIO 3EMIJIM, NMOTCHUHAIbHAS SHEPIUS CHKATOU
MPYKUHbI, KWUHETUYECKAs DHEPrus, II0JIHAS MEXaHWYECKasi HHEPIrus,
MEePUOJ] M YacToTa KOJeOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETa, MOKa3aTelb MPEJIOMIICHUSI CPE/Ibl), TPU ONTUCAHUHT
MPaBUJILHO TPAKTOBAaTh (DU3MYECKUN CMBICT HCIOIB3YEMBIX BEIWYHH,
0003HaYeHUsS W EAUHUIIBI (U3UYSCKUX BEIMYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMYMHY C JIPYTUMU BEJIMYUHAMH,
CTPOUTH Tpa(UKH U3yUCHHBIX 3aBUCUMOCTEH (PH3NUECKUX BEITUINH;
XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS W TIPOIIECCHI,
WCIOJIb3Yys 3aKOH COXPAHEHUs SHEPIrUM, 3aKOH BCEMHUPHOTO TATOTECHUS,
MPUHLMIT CYNEPHO3UIMN CHJI, TPUHLMII OTHOCHUTEIbHOCTH [ amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpAHEHHSI MUMITYJIbCA, 3aKOHBI OTPAXKECHUSA U
MPEIIOMJICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsI0BOTO U MACCOBOT'O YUCEIT



IpHU SIIEPHBIX PEaKIMsIX, TPU STOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA W 3aIIMChIBAaTh €r0 MaTEMAaTHYECKOE BBIPAXKEHUE;

OOBSCHATh (PU3MUECKUE IMPOLIECCHl U CBOMCTBAa Tel, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BbISBIATH
NPUYUHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
[IaroB C OMOpOi Ha 2—-3 M3YyYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUM,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3ajaud (omMparolMecs Ha cucreMy u3 23
ypaBHEHUI ), UCIIOJIB3Ys 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3aJlayd 3alMChIBATh KpaTKOe
yCIIOBUE, BBISBISTH HENOCTAIOIIME WM M30BITOYHBIE JAaHHBIC, BHIOUPAThH
3aKOHBI ¥ (POPMYJIBI, HEOOXOUMBIE JIsl PEIICHUS], TPOBOAUTH PACUETHI U
OLICHUBATh PEATUCTUYHOCTh IMOJYYEHHOIO 3HA4YeHHs (U3UUYECKON
BEJIMYMHBI,

pacrno3HaBaTh MPOOJEMbl, KOTOpPbIE MOXKHO pEHIUTh MpPU OMOIIH
($u3MYECKUX METO/OB, MCIONb3Yysl OMUCAHUE HCCIEIOBAaHUS, BBLICIATH
IIPOBEPSIEMOE  NPEANOJOKEHUE, OLEHUBAaTh IPAaBHIBHOCTh MOpAJKa
NPOBEJCHUS  UCCJENOBAHMS, JIeNIaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJIEHUN U OTIBITOB;

OPOBOAUTH OMBITBI MO HAOMIOACHUIO (PU3WYECKUX SBICHUM WM
¢u3nuecKux CBOWCTB Ten (M3y4yeHHE BTOPOro 3akoHa HproTOHA, 3aKkoHa
COXpaHEHHUs HHEPIruM, 3aBUCUMOCThH TMEpHOJa KOJCOAHUM MNPy KUHHOTO
MasTHUKa OT MacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY ]Il MQJIbIX KOJIEOAHUM, TPSIMOJIMHEITHOE pacIIpOCTPaHEHHE CBETA,
pa3ioxeHue Oenoro cBeTa B CHEKTP, U3YUCHHE CBOMCTB HM300pa’keHUs B
IUIOCKOM 3€pKajie M CBOMCTB HM300pakeHMsI MpeaMeTa B coOuparoieit
JMH3E, HAOJIIOJICHUE CIUIONIHBIX M JIMHEHYATBhIX CHEKTPOB H3IYUYCHUS):
CaMOCTOSITENIbHO  COOMpAaTh yCTAaHOBKY U3 H30bITOYHOro Habopa
0o0OpyZOBaHUS, ONHUCHIBATH XOJ  OMbITA W  €ro  pe3yJIbTaThl,
dbopMynHpoBaTh BEIBOJIBI;

IPOBOAUTH MPH HEOOXOAUMOCTH CEPHUIO MPSMBIX U3MEPEHUH, OMpeaessis
CpeqHee 3HadYeHHe u3MepseMOM BelIMuYMHBI ((POKyCHOE paccTOosHUE
coOuparoiieid JMH3bI), OOOCHOBBIBATH BBIOOp crocoba M3MEpPEHUs
(M3MepUTENHHOTO MTPUOOPA);

INPOBOJIUTH HCCIIEOBAHWE 3aBUCHUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHHM (3aBUCUMOCTh MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBM)KEHHU 0O€3 HayallbHOM CKOpPOCTH, MEpuoja
KOJIeOaHUI MAaTeMaTHYEeCKOTO MasiTHUKA OT JIJIMHBI HUTHU, 3aBUCUMOCTH
yIjla OTpa)X€HUs CBETa OT yIJjla MaJeHUs W yrjia IpeJoMJIEHUs OT yria



NajicHus): IUIAaHUPOBATh HCCIEOBAHUE, CaMOCTOSITENIFHO CcOOUpaTh
YCTaHOBKY, (DUKCHpPOBAaTh pe3yJdbTaThl TOJYYCHHOH 3aBUCHUMOCTH
bu3NYeCKUX BEIMYMH B BUJE TAOMUIl ¥ rpadUKOB, JelaTh BBIBOJBI IO
pe3yJbTaTaM UCCIIe0BaHUS;

NPOBOJIUTh KOCBEHHBIC HM3MEpPEHHUS (U3MYCCKUX BEIMYMH (CPEIHSAS
CKOPOCTh M YCKOpPEHHE Tela TMpH pPaBHOYCKOPEHHOM BUIKCHUH,
YCKOpeHHE CBOOOJHOIO MaJeHUs, KECTKOCTh MPYKHUHBI, KOI(DPUIHEHT
TPEHUSI CKOJILKCHHUS, MEXaHWUYecKas padoTa M MOIIHOCTh, 4acTOTa |
nepuosl KojeOaHuil MaTeMaTHYeCKOr0 M MPYXHUHHOTO MAasTHHUKOB,
ONTHUYECKass Cuja CcoOuparome JIMH3bI, pPaJAUOAKTUBHBIN  (OH):
IUTAHUPOBATh M3MEPEHHS, COOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh M3MEPEHHUsI, CIEAysl MPEIAJIOKEHHOW HHCTPYKIUHU, BBIUYUCIATH
3HAa4YCHHE BEJIMYMHBI ¥ aHAIU3UPOBATH OJTYUYCHHBIE PE3YJILTAThI C yUETOM
3aJIaHHOW MOTPEMIHOCTHA U3MEPEHU;

cOOJII01aTh MpaBUIa TEXHUKHU 0€30M1aCHOCTH MPHU padoTe ¢ JIabopaTOPHBIM
000pyI0BaHUEM;

pa3nnyaTh OCHOBHBIE NPHU3HAKM M3YyYEHHBIX (U3NYECKHX MOJICICH:
MaTepualibHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOUYEUHBIH HCTOYHUK
CBeTa, JIy4, TOHKas JMH3a, IUIAaHETapHas MOJENb aroMma, HYKJIOHHas
MOJIeJIb ATOMHOTO SI/Ipa;

XapaKTepU30BaTh MPHHIUIBI JEHCTBHS HM3yYEHHBIX TNPUOOPOB H
TEXHUYECKHX YCTPOHCTB C OINOpPOM Ha WX OMUCaHus (B TOM YHUCIE:
CIIUJIOMETpP, MATUYUKU TOJIOKEHUS, PACCTOSHUS M YCKOPEHHS, DPaKera,
IXOJIOT, OYKH, TIEpUCKOM, (oToanmapar, ONTUYECKHE CBETOBOJIHI,
CHEKTPOCKOI, JO03UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHHUM U HeoOXxoaumble (U3HUECKUE
3aKOHOMEPHOCTH;

UCTIOJIb30BATh CXEMBI U CXEMATHYHBIEC PUCYHKH U3YYECHHBIX TEXHUYECKUX
YCTPOWCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTUYCCKHX IPOIIECCOB
NpU PEIICHUU YYEOHO-TPAKTUYCCKUX 3a7ad, ONTHYCCKHE CXEMBI IS
MOCTPOCHUSI U300paKEHUH B TUIOCKOM 3epKajie U coOuparomieit TuH3e;
OPUBOANTH  TNPHUMEPHl  (HAXOAUTH WHPOpPMAIMIO O  MpUMeEpax)
NPaKTUYECKOTO HCIOIb30BaHUsl (U3NYECKHX 3HAHWHA B TMOBCEIHEBHOU
KU3HU A7 oOecriedeHus: 0€30MacHOCTH MPHU OOPAIlEHUH C TPUOOpaMH U
TEXHUYCCKHUMH YCTPOHCTBAMH, COXPAHCHHS 37I0POBbSI U COOJIIOJCHHS
HOPM 3KOJIOTMYECKOTO TIOBEICHUS B OKPY KaIoLIeil cpee;

OCYWIECTBIIATh TMOUCK HMHPOpMANUUA (QHU3UUECKOTO COACPKAHUS B
HuTepHeTe, caMOCTOATENEHO (POPMYIHUPYS TOUCKOBBIH 3a1pOC, HAXOIUTh



IyTH ONPEJEICHNS JOCTOBEPHOCTH NOJYyUYEHHON HHPOPMAIIUU Ha OCHOBE
MMEIOLIMXCS 3HAHUW U TOIIOJTHUTEIBbHBIX HCTOYHUKOB,;

MCIIOJIb30BaTh IIPU BHINIOJHEHUHU YUEOHBIX 33JaHUI HAy4YHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3MYECKOro COAEp)KaHUS, CIPABOYHBIE MAaTEpHAJIbI,
pecypcsl cetu HTEepHET, BIaieTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHust UHPOPMAIIMHU U3 OJJTHOM 3HAKOBOW CUCTEMBI B PYTYIO;
CO3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
uH(pOpMallMd W3 HECKOJbKMX HMCTOYHUKOB (PU3MUECKOTO COJEpHKAHUS,
nyOJIMYHO NPEACTABIATh PE3YJIBTAThI IPOCKTHON WIIM UCCIIEI0BATEIbCKON
NEATEIbHOCTH, TPH O3TOM TIPAMOTHO  HCIIOJIB30BaThb  HM3yYEHHBIN
NOHSATUMHBIN amnmapaT HU3y4yaeMoro pasaena (U3UKH U COMPOBOXKAATH

BBICTYIUICHHE Tpe3eHTaluell ¢ Yy4€ToM OCOOEHHOCTEH ayauTOpUu
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounvecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBanue
Ne (undposbie)
pa3jiejioB U TeEM Konrpoubnsie  IIpakTnyeckue
n/n Bcero o0pa3oBaTesibHbIE
NMpPOrpaMmblI padoTsI padoThI
pecypchl
Pa3nen 1. ®dusuka u eé posib B IO3HAHUHU OKPY:KAIOLIEro Mupa
L1 ®du3zuka - HayKa o ) bubnmoreka [JOK
' PUPOIE https://m.edsoo.ru/7f416194
12 dusnyeckue ) 1 bubmnoreka LJOK
' BECIIUYUHBI https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAYYHBIN ) 1 bubnuoreka [IOK
’ METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3znea 2. [lepBoHaya/ibHbIE CBeIeHHSI O CTPOEHNH BeleCcTBA
bu6mmoreka [IOK
2.1 C 1
ThoCHHE BetiecTsa https://m.edsoo.ru/7f416194
BIDKCHHE U
2.2 iaI/IMO eHMCTBUE 2 1 bubmmorexa HOK
' A https://m.edsoo.ru/7f416194
YaCTHUII BEIICCTBA
23 ArperatHble ) bubnuoreka [IOK
' COCTOSIHUS BEILECTBA https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Paznen 3. /IBuskeHune U B3aUMO/IeiiCTBUE TeJl
31 MexaHHn4ecKoe 3 bu6muoreka [JOK
’ IBUKECHHE https://m.edsoo.ru/7f416194
39 Nuepuus, macca, 4 1 bu6mmoreka [IOK
' [IJIOTHOCTh https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna. B 14 1 2
e, BHIpT cit https://m.edsoo.ru/7f416194
Hroro no pazgeny 21

Pa3nen 4. /laBienune TBEPABIX TeJl, :KUAKOCTEN U ra3oB

Hasnenue. [lepenaua

41 JIaBJICHUS TBEPABIMU 3 bu6mmoreka [IOK
’ TellaMU, )XKUAKOCTIMU https://m.edsoo.ru/7f416194
U ra3aMu
4.2 JlaBneHue XKuaIKOCTH 5 bu6mmoreka [IOK




https://m.edsoo.ru/7f416194
43 ATMmocdepHoe 6 bubnmoreka [JOK
’ JABJICHUE https://m.edsoo.ru/7f416194
JleicTBUE KUJIKOCTH
44 M rasa Ha 7 3 Bbu6muoreka [JOK
’ MOrPYKEHHOE B HUX https://m.edsoo.ru/7f416194
TEJI0
Hroro no pazneny 21
Paznen 5. PaboTa 1 MOIIHOCTh. DHEPrus
bu6moreka [JOK
5.1 Pao 3 1
aboTa 1 MOHOCTD https://m.edsoo.ru/7f416194
bu6muoreka [JOK
32 Hpoctsie MexaHH3MEI > ! https://m.edsoo.ru/7f416194
53 MexaHnnueckast 4 1 bubmoreka [JOK
’ SHEPTHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOoe Bpems | 3
OBIIEE KOJIMYECTBO
i 68 12

YACOB I10 ITPOTPAMME




8 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HaunmenoBanue
Ne (undposbie)
pa3/iesioB U TeM Konrpoasusie  Ilpakrnyeckue
n/n Bcero o0pa3oBaTesIbHbIC
NPOrpamMMbl padoTsI padoThI
pecypchl
Pa3gen 1. TenyioBLIe sIBJIeHUSA
L1 Crpoenue u . bubnmoreka [IOK
' CBOMCTBA BEIIECTBA https://m.edsoo.ru/7f4181ce
12 TemnoBkie 21 | 5 bu6mmoreka [IOK
' IIPOLIECCHI https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Pasjen 2. DiekTpuyeckue 1 MAarHUTHbBIE SIBJIEHUS
DJIEKTpUUYECKHUe
3apsabl.
2.1 3apsKeHHbIC TeTa 7 1 bubmorexa [OK
) P https://m.edsoo.ru/7f4181ce
U UX
B3aUMO/ICHICTBUE
27 ITocTosTHHBINM 20 ) 7 bu6mmoreka [IOK
' JJIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
’3 MarsuTtHsIe 6 | 15 bubmnoreka LJOK
' SBJIEHUS ' https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 bubnuoreka [JOK
) AHIYKIUS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO
YACOB I10 68 4 14.5

I[TPOTPAMME




9 KITIACC

KounvecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue
Ne (undposbie)
pa3/iesioB U TeM Konrpoasusie  IlpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMMbl padoTsI padoThI
pecypchl
Pazgen 1. Mexannueckue siBJICHUSA
MexaHu4eckoe
L1 JIBOKCHUE U 10 1 bubmuorexa [JOK
) CII0COOBI €T0 https://m.edsoo.ru/7f41a4a6
OIMCAHUS
12 BzaumoneiictBue 20 | 3 bubmnoreka LIOK
' Tel https://m.edsoo.ru/7f41a4a6
13 3aKOHBI 10 3 bubmuoreka [JOK
' COXpaHECHUS https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Paznen 2. Mexannuyeckue Ko1e0aHUs U BOJTHBI
21 Mexannueckue 7 3 bubmnoreka LIOK
' KoJIeOaHus https://m.edsoo.ru/7f41a4a6
29 MexaHnueckue g | 3 bubmnoreka LIOK
' BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 15

Pasznen 3. 3HeKTp0MaFHI/ITHOC moJie 1 3JICKTPOMATrHUTHBIC BOJIHBI

DJIEKTPOMarHuTHOE
31 MoJjie u 6 ) bu6muoreka [JOK
' 3IIEKTPOMATrHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro no paszneny 6
Pa3nen 4. CBeToBBIE SIBJICHUSA
3aKOHBI
4.1 aCIIPOCTPaHCHUS 6 2 bubmorexa LIOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
CBETa
JIuH3EI 1
4.2 ONTUYECKHUE 6 3 Bu6mmorexa [IOK
' https://m.edsoo.ru/7f41a4a6
npubopbI
Paznoxenue BuG 110K
HOJIHoTEKa
4.3 0 3 2
¢JIoro cheta B https://m.edsoo.ru/7f41a4a6
CIIEKTP




Hroro no paszneny 15

Pazgen 5. KBanToBble iBJIeHUSA

Ucnyckanue u

5.1 MIOTJIOIIEHHE CBETA 4 1 bubmorexa HOK
' B https://m.edsoo.ru/7f41a4a6
aTOMOM
59 Crpoenue 6 1 bubnmoreka [JOK
' aTOMHOTO sipa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. bl 1 1
>3 /ICPHEIC peariin 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTopuTEIbHO-00001IaI0 M MOYJIb
[ToBTOpEeHue n
000011eHNE
6.1 coJiep KaHus Kypca 9 2 bubmmorexa IIOK
' AP yp https://m.edsoo.ru/7f41a4a6
¢uzuku 3a 7-9
KJ1acc
Hroro no pazneny 9
OBIIEE KOJIMYECTBO
YACOB I10 102 3 27

I[TPOTPAMME




ITPOBEPSIEMBIE IPEJIMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHON MIPOI'PAMMbBI OCHOBHOI'O
OBILEI'O OBPA3OBAHUS

7 KIIACC

Koxa
MPOBEPSAEMOro
pe3yjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJbTATHI 0CBOCHUSI OCHOBHOI
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOI'O 00111er0 00pPa30BaHUA

1.1

HCIIOJIb30BAaTh U3YUCHHBIC ITIOHATHUA

1.2

1.3

1.4

pas3iinuaTrb SABJIICHUS 110 OIMMCAHUIO HX XaPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (1)H3H‘ICCKOG SIBJICHUC

pacrio3HaBaTh IpOSIBICHHE M3YYCHHbIX (DU3MUECKUX SIBICHUH B
OKpY’KalOIIeM MHpE, B TOM 4HCIE (U3UYECKUE SBICHHUS B TMPHPOJIE
IpU 3TOM NEPEeBOJUTHh NPAKTUYECKYIO 3a/1ady B Y4eOHYIO, BBIIEIATI

CYILLECTBEHHbIE CBOMCTBA (pU3HAKHU) (PU3NUECKUX SBICHUI

ONMCHIBaTh H3YUYCHHBIE CBOMCTBA Tel MU (PU3MYECKHE SBICHMUS,
UCTONb3ysd (U3NYECKUE BEIMYMHBI, IPU OMNUCAHUU MPABUIBHO
TpakTOBaTh (U3MYECKUH CMBICI MCIOJNb3YEMbIX BEIMYMH, HX
0003HAYCHMSI U €IMHULIBI (PU3UUYECKUX BEIMYUH, HAXOAUTh (OPMYJIBI,
CBA3BIBAIOLIME JaHHYIO (U3MYECKYI0 BEIMYMHY C JAPYyTUMHU
BEIMYMHAMH,  CTPOUTh  TpapUKHd  M3YUYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEIIMYUH

1.5

XapaKTEepPU30BaTh CBOWCTBA Tel, (U3UYECKUE SIBIICHUS W TIPOIIECCHI,
WCIIOJIb3ySl HW3YYEHHBIE 3aKOHBI, IIPU OTOM JIaBaTh CIIOBECHYIO
GOpMyTUPOBKY 3aKOHa H 3allUCHIBaTh €ro MaTEeMaTHYECKOE

BBIPAKECHUE

1.6

OOBSACHATh (PU3WYECKUE SIBIICHUS, MPOIECCHl U CBOWCTBA Tel, B TOM
YUCI€ W B KOHTEKCTE€ CHUTyallMil IPaKTHKO-OPUEHTUPOBAHHOTO
XapaKTepa: BBIABIATh IMPUUYUHHO-CIEJCTBEHHbIE CBSI3M, CTPOUTH
o0bsicHeHME W3 | — 2 JOTrMYeCKMX IIaroB c¢ omopoil Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PM3UYECKUX SBICHUN, PU3UUECKUX 3aKOHA HITH

3aKOHOMEPHOCTHU

1.7

pemiath pacy€THble 3a7aud B 1 — 2 NeHCTBUS, WCIONB3Ys 3aKOHBI U

D



dbopMyIibl, cBA3BIBAIOIINE (U3NYECKUE BEIMYUHBL: HA OCHOBE aHAIN3a
YCJIOBHSI 3aJjaud  3alMChIBaTh KPATKOE yCIIOBUE, IOJICTABIIATH
buznyeckre BeNMYUHBI B POPMYIIBI M MPOBOIUTE PAcUETHI, HAXOIUTh
CIIPaBOYHBIE JIAHHBIC, HEOOXOUMBIC JJIs PEIICHUS 3a/1a4, OLICHUBATh

PCATUCTUIHOCTD HOHy‘lCHHOfI (1)H3quCKOﬁ BCIIMYHMHBI

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO PEIIUTh IMPH MOMOIIA
(1)I/I3I/I‘ICCKI/IX METOAOB, B OIIMCaHHU HCCIICAOBaHUA BBIJACIATH
MpoBepsieMOe  TpEAnojokeHue  (TUMOTe3y),  paszauyarbh |
MHTEPIPETHPOBATh TIOJYYECHHBIA pPE3yIbTaT, HAXOIUTh OIIMOKH B

XO0J¢€ OIIbITa, ACJIaTh BBIBOABI 11O €0 pE3yJibTaTaM

1.9

1.10

MPOBOAMUTH OIBITHl IO HAONIONEHUI0 (U3NYECKUX SBICHUA WIH
(GuU3HYECKUX  CBOWCTB  Tel:  (OPMYIUPOBATH  IPOBEPSEMBIC
MPENNONIOKEeHNs, coOupaTh  yCTaHOBKY M3  MPEAJIOKEHHOTO

000py0BaHus, 3aMIUCHIBATh X0/ OMbITa U (POPMYJIUPOBATH BHIBOJIBI

BBITIOJIHSTH MPSAMbIE U3MEPEHHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX M
u(poBbIX MPHOOPOB, 3aMHUCHIBATH MOKAa3aHUS MPUOOPOB C YUETOM

3aJJaHHOW a0COIIOTHOW MOTPEIIHOCTH U3MEPEHUI

OPOBOIUTH  MCCIEJOBAHUME  3aBUCUMOCTH  OJHOM  (hU3HUYECKOH
BEJIMYMHBl OT JIPYyroil C HCIOJb30BAaHUEM MPSAMBIX HW3MEPECHHH,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YeOHOIO MCCIIEOBaHUS, COOUpPATh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHUS, CIIEys IPEITI0KEHHOMY IUIaHYy,
(buKCUpOBaTh pe3ysbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3UUYECKUX
BEJIMYMH B BUE MTPEUIOKEHHBIX TaOIHII U TPAPHKOB, A€TaTh BBIBOIBI

[0 pe3yJjibTaTaM HUCCICIOBAHUSA

1.12

1.13

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MUECKUX BEIMYHUH, CIEIys
MPEJI0KEHHOW HHCTPYKLUHU: IIPH BBIIOJHEHUU U3MEPEHU coOUpaTh
JKCIICPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE MCKOMOMU

BCJIMYNHBI

coOnrofaTh TMpaBWia TEXHUKH Oe3omacHOCTH Tmpu paboTe ¢

J1abopaTopHbIM 000pYI0BAHUEM

1.14

yKa3plBaTh MPUHIUIOBl JCHCTBHS TNPHUOOPOB M TEXHUYECKHX
YCTPOWCTB, XapaKTepU30BaThb MPUHLMINBI JIEUCTBHS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IMOMOUIbIO HMX ONHCAaHUS,
UCIONB3Ysl 3HAHUS O CBOWMCTBaX  (PU3WYECKUX  SBIEHUH U

Heo0X0ouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTE TPHUMEPHl (HAaXOAUTh HWH(OpPMAIMIO O MpUMepax)
NPAaKTUYECKOTO MCIIOB30BaHMS (PU3NYECKUX 3HAHHUH B TOBCEAHEBHOM
KU3HU Ui OOecriedeHusi Oe30MacHOCTH TIpu  OOpalleHHH ¢
IpruOOpaMu U TEXHUYECKMMH YCTPONCTBAMU, COXPaHEHHUS 310pOBbs U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOI'MYCCKOI'O ITIOBCACHUS B OKPY)I(aIOH_[eI;'I cpeac

1.16

OCYHIECTBIISITh OTOOP HMCTOYHUKOB MHGPopManuu B ceTu MHTepHeT B
COOTBETCTBMU C 3a/IaHHBIM TTOMCKOBBIM 3alpoCOM, Ha OCHOBE
UMEIOUINXCA 3HAaHUW M MyTEM CPAaBHEHUS DPA3IUYHBIX HCTOUYHHUKOB

BBIJICTISITE MH(POPMAIUIO, KOTOPAsi SBIISCTCS TPOTHBOPEYHBOW WIIH

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

UCIIOJIb30BaTh pu BBIIIOJIHEHUH yueOHBIX 3alaHui
HAYYHONIOITYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIIpaBOYHBIE MaTepualbl, pecypcbl cetu HHTepHer, Biaxersb
npuéMaMy KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHusi HHPOpMaLUK

U3 O/IHOM 3HAKOBOI CHCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHBIE KpAaTKUE MUChbMEHHBIC U YCTHBIE COOOIIEHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHGPOPMALMH (PU3UMUECKOTO
COJIep’KaHusl, B TOM 4YHCIIe MyOJUYHO AeNaTh KpaTKHe COOOIIeHUs
pesyibTaTax MPOEKTOB WM Y4YEOHBIX HCCICIOBAaHUN, TPHU HTOM
IPaMOTHO HCIOJIb30BaTh W3YUYEHHBIM NOHATUHHBIN anmapar Kypca

($uU3HKH, COPOBOKIATh BHICTYIJIEHUE MPE3eHTaei

IIPpU BBIITOJIHCHHUU y‘-ICGHLIX IIPOCKTOB U I/ICCJ'IG,Z[OBaHI/Iﬁ pacipeacisiTb
0053aHHOCTH B rpynmne B COOTBETCTBHHU C ITOCTABJICHHBIMU 3a/ladyaMH,
CJIICAUTH 3a BBIIIOJHCHUCM IlJIaHa I[CI\/'ICTBI/II‘/JI, aICKBATHO OIICHUBATb
COOCTBEHHBIHM BKJIaax B JACATCIBLHOCTL  I'PYIINbI, BbICTPAWBATH
KOMMYHUKATHBHOC B3aHMOHCﬁCTBHG, YUUThIBAsA MHCHUC

OKPY>KaOIIHNX

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJbTATHI OCBOCHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUA

1.1

HUCIIOJIB30BAaTh IIOHATHUA

1.2

pa3indyaTrb ABJICHHUA IO OINHMCAHHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha




OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3UUEcKoe SBJICHHE

1.3

paciio3HaBaTb MPOABICHHUE HN3YYCHHBIX (bI/ISI/ILIeCKI/IX SIBIICHUH B

OKpY’KalOIIeM MHpE, B TOM 4HCIIe (U3UYECKUE SBICHHUS B TMPHPOJIE

IpU 3TOM NEPEeBOAUTH MPAKTHUYECKYIO 3a7adyy B y4eOHYIO, BBIIEISTI

CylLIECTBEHHBIE CBOICTBA (MPU3HAKHM) (PU3MUECKHUX SBICHUIN

D

1.4

1.5

ONHKCBHIBATh HW3YyYEHHBIC CBOWCTBA Tel W (PU3MUYECKHE SIBJICHUS,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, IPU ONUCAHUU TMPABUIIBHO
TpPakTOBaThb  (PU3MUECKUH  CMBICA  MCIOJB3YEMbIX  BEJIUYMH,
0003HAYCHMSI U €IMHULIBI (PU3UYECKUX BEIMUYUH, HAXOAUTh (OPMYJIBI,
CBA3BIBAIOLIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYyTUMHU
BEIMYMHAMH,  CTPOUTh  TpaQUKHd  M3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEJIMUYUH

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3UUYECKUE SIBIICHUS U TIPOIIECCHI,
HCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IPU O3TOM JaBaTh CIIOBECHYIO
(GOpMyTUPOBKY 3aKOHa M  3allUCHIBaTh €r0 MaTEeMaTHYECKOe

BbIPAXKCHUC

1.6

00BACHATH (PU3HUYECKHE IPOLECCH] M CBOMCTBA TeJl, B TOM YHCJIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIECTBEHHbIE CBSI3U, CTPOUTH 00bsICHEHUE U3 |
— 2 JIOTMYECKMX LIaroB ¢ NOMOIIbIO 1 — 2 M3yYeHHBIX CBOWCTBa

(bu3nuecKuXx sIBICHUH, PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTHU

1.7

1.8

pemate pacuy€THble 3a7aud B 2 — 3 JEMCTBUS, UCHOJb3YS 3aKOHBI
(dbopMyIbl, CBsA3bIBaIOIINE GU3NUYECKUE BETUUYMHBL: HA OCHOBE aHaIM3a
YCJI0BUS 3aJ1a4U 3alIMChIBATh KPATKOE YCIOBUE, BBISABIATH HENOCTATOK
JAHHBIX Ui peLIeHHs 3a/lauyd, BbIOMpATh 3aKOHBI U  (HOPMYJIHI,
HeoOXouMble sl €€ pelIeHHs,, TPOBOAUTH PACUEThl M CPABHUBATh
MOJy4YeHHOEe 3HaueHue (U3MYECKONW BEIUYMHBI C HU3BECTHBIMU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(U3NYECKUX METOJIOB, UCIIOJIb3YS OMUCAHNUE HCCIEIOBAHNUS, BBIACTATD
MIPOBEPSIEMOE TPENOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOPSAIKA

MPOBCACHUA UCCIICIOBAHUS, NCIATh BHIBO/bL

1.9

MNPpOBOAWTL OIIBITBHI 110 Ha6HIOIlCHI/IIO (bI/I3I/I‘-IeCKI/IX SIBJICHUU WU
(U3UYECKUX  CBOWCTB  Tel:  (OPMYIHpPOBAaTH  IPOBEpPSIEMbBIC

OpPEANoNoKEeHUsl, coOuparb  yCTAaHOBKY M3  HPEAJIOKEHHOTO




000pyA0BaHUs, OTUCHIBATH XOJ1 ONbITA U (POPMYITHPOBATH BHIBOBI

1.10

BBINIOJIHATH IPSAMBIE HM3MEPEHHUS C HCIOJIIBb30BAHUEM aHAJIOrOBBIX
nprOOPOB U TATYNKOB (PU3UUECKUX BETMYNH, CPABHUBATH PE3YJIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHON a0COIFOTHOM MOTPEITHOCTH

1.12

OPOBOIUTH  MCCIEJOBAHUE  3aBUCUMOCTH  OJHOM  (hU3HUYECKOMN
BEIIMYUHBl OT JPYrol C MCHOJIB30BAHUEM IPSAMBIX W3MEPECHHM:
IUIAHUPOBaTh MCCIEJ0BaHUE, COOMpaTh YCTAaHOBKY U BBINOJIHATH
U3MEpeHus, Ccileaysd  MpeUIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yJbTaThl MOJTYYEHHOW 3aBUCUMOCTH B BMJE TaOIMI U IpadHUKOB,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCICAOBAHUA

IMPOBOAHTDH KOCBCHHBIC HU3MCPCHUMA (1)I/I3I/I‘ICCKI/IX BCIINYHMH:
IJIaHUPOBATh U3MCPCHH, CO6I/IpaTL 9KCIICPUMCHTAJIbHYIO YCTAHOBKY,
(W1(14% HpClUIO)KCHHOfI HHCTPYKIIMU, W BBIYHUCIATL 3HAYCHHC

BCINYHMHBI

1.13

coOmoaTh TMpaBWja TEXHUKHM Oe3omacHOCTH TpH  pabore ¢

1ab0paToOpHBIM 000PYI0BaHUEM

1.14

1.15

XapaKTepu30BaTh MPUHLUIBL JEHCTBUA H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HUX OIMCAHUSA, HCIOJbB3Ys
3HaHUS O CBOMCTBaxX (U3MYECKUX SBICHUM U HEOOXOauMble

¢u3nyecKrue 3aKOHOMEPHOCTH

paciio3HaBaTb HNPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa U HU3MCPUTCIIbHBIC
HpI/I60pr Mo CX€MaM U CXEMATUYHbIM pPHUCYHKaM, COCTABJISAATb CXEMbI

SJICKTPHUICCKUX ueneﬁ C TMOCJICAOBATCIIbHBIM M IapalJICJIbHBIM
COCOAMHCHUEM 9JICMCHTOB, pasiinviasa YCJIOBHBIC 0003HaYCHHUS

AJIEMEHTOB JJIEKTPUYECKUX Lenen

1.16

1.17

NPUBOAUTE TPHUMEPHl (HAaXOAUTh HWH(OpPMAIMIO O MpUMepax)
MPAKTUYECKOTO UCTIOIb30BaHUs (PU3MUECKUX 3HAHUI B MOBCEAHEBHOU
KU3HM I8 oOecredeHusi O€30IacHOCTH TpHU  OOpalleHUH C
npuOopaMu U TEXHUYECKHUMH YCTPONCTBAMH, COXPAHEHHUS 3I0POBbS U

coOI0ICHHSI HOPM 9KOJIOTMUYECKOTO MOBECHUS B OKpY Kalollel cpeze

OCYILECTBIIATh MOUCK MH(OpMaK (PU3MUECKOrO COAEPKAHUSA B CETU
HMHTepHeT, Ha OCHOBE HMMEIOLIUXCS 3HAHUU U IYTEM CpAaBHEHUS
JIOTIOJIHUTEIbHBIX HMCTOYHUKOB BBIAEIATH HHGPOPMALMIO, KOTOpas

SBJISIETCS IPOTUBOPEUMBOM HITH MOXKET OBITh HEIOCTOBEPHOU

1.18

UCIONIb30BaTh IPHU  BBHIMOJIHEHMHM YYEOHBIX 3a/laHuil  Hay4dHO-




1.19

NOMYJISIPHYIO JIUTEPATypy (DU3MUECKOro COJEep:KaHus, CIpaBOYHBIE
MaTrepualibl, pecypcbl cetu  VHTEpHET; BiaAeTh OpPUEMAMH
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpazoBaHus HMHGOpPMAIUU U3 OIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

CO03/1aBaTh COOCTBEHHBIC MUCEMEHHBIC U KPATKHE YCTHBIE COOOIICHUS,
0000m1ast wHGOPMANMIO M3 HECKOJIBKMX HCTOYHHUKOB (PU3MUECKOTO
COJIEpKaHUsl, B TOM 4YHUCIIC NYOIMYHO TMPEICTABIATh PE3YJIbTATHI
MIPOEKTHOM WJIM HUCCIENOBATEIBCKOW JEATENbHOCTH, IPU 3ITOM
rPaMOTHO MCIIOJb30BaTh W3YYEHHbI MOHATUWHBIA amnmapar Kypca

q)HSI/IKI/I, COIMPOBOKAATH BBICTYIIJICHUC npe3eHTauHeI71

1.20

9 KIIACC

Kon
NpoBepPsSIeMOro
pe3yJjbTara

1.1

1.2

MU BBINOJTHEHUH Y4E€OHBIX NMPOEKTOB U MCCIEAOBAaHUN (PUINYECKUX
IIPOLIECCOB PACIPEAEATh O0S3aHHOCTU B TPYIIE B COOTBETCTBUHU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEAUTh 3@ BBINOJHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJaJ B JCSITENBbHOCTb TPYMIMbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  MPOSABISISL  TOTOBHOCTh

pazpemniaTb KOHQJIUKTHI

IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0O 00111er0 00pPa30BaHUA

HCIIOJIB30BATh M3YUCHHBIC TIOHATUA

pa3invyaTthb ABJICHHUA IO OIHNCAHHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBCE OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I31/I‘ICCKOC SIBJICHUC

1.3

pacro3HaBaTh MPOSBICHHE W3YYEHHbIX (U3HUECKUX SBJIEHUH B
OKpY’KalOIleM MHpe, B TOM 4HCIIe (U3UYECKUE SBICHHUS B MPHPOJIE
IpU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 3aqady B y4eOHYIO, BBIIEIATh

CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKH) (PU3NUECKUX SIBICHUI

1.4

OMHKCHIBATh H3YUYCHHBIC CBONCTBA Ten U (PU3UYECKHE SBICHUS,
UCTIONB3ysd (U3NYECKHE BEIMYMHBI, TPH OMUCAHUU TIPABUIBHO
TPaKTOBaThb  (PU3UYECKUH  CMBICT  HCIOJB3YEMBIX  BEIUYHH,
0003HaYCHUS ¥ €TUHUIIBI (PU3UIECKUX BEITUYHH, HAXOAUTH (POPMYITBI,

CBSI3BIBAIOIME JIaHHYIO  (DU3MUECKYI0 BEJIMYMHY C JAPYTUMH




BEJIMYMHAMHU, CTPOUTHh TIpaUKd  HM3yUYEHHBIX  3aBUCHUMOCTEU

(bU3HYECKUX BEIIMINH

1.5

XapaKTepu30BaTh CBONCTBA TeN, (U3MUECKUE SIBICHHUS W TPOIIECCHI,
WCIIONIb3YSl W3YYEHHBbIE 3aKOHBI, IpPH 53TOM JaBaTh CIOBECHYIO
GOpMyIIMPOBKY 3aKOHa W 3allMChIBaTh €ro  MaTeMaTHYeCKOe

BbIpaXXCHHE

1.6

00BACHATH (PU3NYECKHE IPOLIECCH] M CBOICTBA TeJ, B TOM YHCJIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISATH IPUUMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMOIIbIO 2 — 3 HM3yYEHHBIX CBOWCTBa

(i)I/ISI/I‘IeCKI/IX HBJ'IGHPIFI, CbI/ISI/I‘IeCKI/IX 3daKOHa UJIKM 3aKOHOMCPHOCTH

1.7

pemate pacuy€THble 3a7auM (OmUparoMecs Ha cuctemy u3 2 — 3
YpaBHEHHUI), WCIONB3ys 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHE
¢dbusznueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBUA 3aJadu
3alUChIBaTh KPAaTKOE YCJIOBHE, BBIABISTH HEJOCTAIOIINE WIH
M30BITOYHBIE TaHHBIE, BEIOUPATH 3aKOHBI U (OPMYIIBI, HEOOXOUMbIE

JUISL pelieHusi, MPOBOJAUTh PAacyYEThl U OLICHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHUA (I)I/I?»I/I"ICCKOI‘/’I BCIIMYHHBI

1.8

1.9

pacro3HaBaTh NpPOOJEMBbl, KOTOPbIE MOXKHO PEIIUTh MPU HMOMOIIH
(Gu3n4YecKUX METOAOB, HUCHOJb3Ysl ONUCAHHE HCCIEIOBAHUS, BBIAEIA]
IIPOBEPSIEMOE TIPEAIIOIOKEHNE, OLCHUBATh IPABHWIBHOCTh IMOPSIKA
IIPOBEICHUS UCCIIENOBAaHUs, [elaTb BbIBOAbI, WHTEPIPETUPOBATH

pe3yJIbTaThl HAOJIFOICHUH U OITBITOB

NPOBOJUTH OIBITHI 110 HAOJIIOACHUIO (DU3MUYECKUX SIBICHUNA HIIH
(GU3NYEeCKUX CBOWMCTB TEN: CaMOCTOSTENLHO COOMpaTh YCTaHOBKY W3
n30bITOYHOrO Habopa 00Opy/IOBaHUS, OMUCHIBATH XOJ OINbITA U €ro

pe3yibTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

OPOBOIUTH MPH HEOOXOJUMOCTH CEPUI0 TMPSAMBIX HU3MEPEHHUH,
ompenessis CpeaHee 3HAYCHUE HW3MEpsieMOM BeTW4uHBI ((POKYyCHOE
paccTosiHue cobuparomieil JuH3bI), 000CHOBBIBaTH BBIOOP crocoda

HU3MEpeHHs (M3MEPUTEIBHOTO MPrUOopa)

MPOBOAMUTH HCCIIEOBAHUE 3aBUCUMOCTEH (U3NUYECKUX BEIMYHUH C
UCIIOJIb30BAHUEM MPSMBIX HM3MEPEHMI: IIAaHUPOBATh HMCCIIEIOBAHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (UKCHUpPOBaTh pPE3yJIbTAThI

HOJIy‘-IGHHOﬁ 3aBUCHUMOCTH (I)I/I3I/I‘-I€‘CKI/IX BCJIMYMH B BUIC Ta6JII/II_[I/I

I'b




rpaduKoB, eN1aTh BHIBOBI [0 pe3yIbTaTaM UCCIIEIOBAHUS

1.12

NPOBOJAWTH  KOCBEHHBIE  HM3MEpPEeHHUS  (UBNYECKUX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHUs, COOMpATh HKCHEPUMEHTAIBHYIO YCTaHOBKY
M BBINOJHATh M3MEPEHUs, CIeaysl MPEeUIOKEHHON MHCTPYKIIHH,
BBIUNCIIATh 3HAYEHHWE BEIMYMHBI M aHAJIM3UPOBATH IOJyYEHHBIE

pEe3yJIbTaThl C YYETOM 3aIaHHON MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

CO6J'IIO,Z[3TB npaBujia TCXHHUKH 0e30macHOCTH Ipu pa60Te C

J1abopaTopHbIM 000pYyI0BaHUEM

pa3nu4aTth OCHOBHBIC NMPU3HAKUW HM3YYCHHBIX (DU3MUECKUX MOMETICH:
MaTepHaabHasi TOUKa, a0COIMIOTHO TBEPIOE TENIO, TOUEUHBIH HCTOUHUK
CBE€Ta, JyY, TOHKas JIMH3a, IUIAHETapHAas MOJCIb aTOMa, HYKJIOHHAs

MOJECJIb aTOMHOI'O d1pa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBHS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMICTB C OMNOpPOMl HAa MX OINHUCAHHUS, HCIOJIb3Ys
3HaHUSA O CBOWCTBaXx (DM3WUYCCKUX SBICHHA H HEOOXOIUMBIC

q)HSH‘{eCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbICE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, MU3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX MPOLECCOB MPU PEIICHUH y4eOHO-PAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JUIs IOCTPOESHUS M300pakeHUH B INIOCKOM

3epKaie 1 coOuparomieii TMH3e

1.17

NPUBOJUTh TMPUMEPHl  (HAXOAUTh HMH(POPMAIMIO O MpUMEpax)
MIPAKTUIECKOTO UCTIONB30BaHUS (PU3HUSCKUX 3HAHUH B IIOBCEAHEBHON
JKU3HU g obecriedeHHs O€30MacHOCTH TpU  OOpalieHuu ¢
pruOOpaMy U TEXHUYCCKHUMH YCTPOHCTBAME, COXPAHESHHS 3I0POBbS U

COOIOICHHSI HOPM 9KOJIOTHYECKOTO TIOBEICHUS B OKPY KaIOIIEH cpefie

1.18

OCYIIECTBISATH MOUCK HH(pOpMau PU3NIECKOTO CONIEPKAHUS B CETH
NHTepHeT, caMOCTOSITENIBHO (OPMYIHpPYsi TOUCKOBBIA  3arpoc,
HAaXOAUThb NYyTH  ONPENEIEHUs  JOCTOBEPHOCTU  ITOJIYYECHHOU
uH(pOpMaAIMi HA OCHOBE WMEIOIIMXCA 3HAHWN WM JOTIOJHUTEIBHBIX

HUCTOYHHUKOB

1.19

UCIIONIb30BAaTh MPHU  BBHIMOJTHEHHH YYeOHBIX 3aJlaHUil  HaydHO-
MOMYJISIPHYIO JIUTEpaTypy (DU3HMUECKOro COJEp:KaHus, CIpaBOYHBIC
Marepualibl, pecypcbl cetu  MHTEepHeT; BiaAeTh OpUEMAMH

KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpazoBaHusi MHPOpPMAIUU U3 OJHOM




3HAKOBOMW CHCTEMBI B JIPYTYIO

CO3/1aBaThb COOCTBEHHBIC IIMCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe WH(POpPMAIIUM W3 HECKOJIBKUX HCTOYHUKOB (PU3NIECKOTO
coJepKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaTbl MPOSKTHOM WM
1.20 UCCIIEIOBATENbCKOM  AEATENBbHOCTH, HPU  3TOM  T'PaMOTHO
HCTIOJIb30BaTh U3YYEHHBIN MOHSITUHHBIN anmnapaTr u3y4aeMoro pasjiena
(GU3MKH W CONMPOBOXKIATh BBICTYIUICHWE NPE3CHTAMEd C Y4ETOM

0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

IPU BBINOJHEHUH Y4E€OHBIX NMPOEKTOB U MCCIEAOBAHUN (PU3NYECKUX
IIPOLIECCOB PACIIPEAEATh O0S3aHHOCTU B TPYIINIE B COOTBETCTBUU C
MOCTAaBICHHBIMU  3aJlauaMu, CJEAUTh 32 BBIIOJIHEHUEM IIJIaHa
1.21 JIEUCTBUA M  KOPPEKTUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ, B JCATENBHOCTb TPYMIbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE,  TPOSIBISASL ~ TOTOBHOCTH

pazpemiaTb KOHQIUKTHI




HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KUIIACC

Kon
pa3niena

Kon

3JIEMEHTA

IIpoBepsiemble 31eMeHTHI COIEPKAHUS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILETO MUPA

1.1

®duzuka — Hayka O TMpUpojAe. SIBICHHS MPUPOJIBI.
dusznueckre SBIEHUA: MEXaHUYECKHE, TEIUIOBHIE,

QJICKTPHYCCKNUEC, MAIrHUTHBIC, CBETOBBLIC, 3BYKOBBLIC

1.2

duznyeckne BenWYUHBL. V3Mepenue  (uzHMUECKHX
BennunH.  Ousmueckue  mpubopel.  [lorpemrHocTh

u3MepeHuil. MexayHapoaHas CUCTEMA eTUHUI]

1.3

1.4

1.5

ECTGCTBCHHOH&Y‘IHHﬁ MCTOA ITO3HAHUA: Ha6JHO,Z[eHI/Ie,
MMOCTAaHOBKAa HAY4YHOI'0 BOIIPOCA, BBIABHIKXCHUC T'HUIIOTE3,
OKCIICPUMCHT 110 IIPOBCPKEC THUIIOTE3, 00BICHEHHE

Ha0J110/1aeMOT0 SIBJICHUS
Omnucanune GpU3MUECKUX SBICHUH C TOMOIIBIO MOJIENIEH

[TpakTdeckue pabOTHI:

#H#HPar##13mepenne pacCTOSTHUH.
#iHPar##ilIsmepenne o0bEMa KUIKOCTH M TBEPAOTO
Tena.

H#H#HPar##H#Onpenesienre pa3MepoB MajbIX Tel.
HiHPar###l3Mepenne  TeMmreparypbl NpU  IOMOIIH

KUAKOCTHOI'O TCPMOMCETPA U JaTUUKaA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHU1S O CTPOEHMU BEHIECTBA

2.1

#Hi#HPar###CTpoeHNe BelecTBa: aTOMbBI M MOJIEKYJIBI, UX
pasmepel.  OmBITBI,  TOKa3bIBAIONINE  TUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

##HPar###Ipmkenne  dactui,  BemecTtBa.  CBs3b
CKOPOCTH  JBW)KCHHS  YacTHI[ C  TEMIEpPaTypOM.

BpoynoBckoe asuxenue, nuddyzus

23

B3aHMOHeﬁCTBHe YJacCTHUILl BEIIECCTBA: MIPUTSXKCHUC U

OTTAJIKUBAaHHUE




HH##Par#H#H ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOCHUE

ra3oB, *XHJIKOCTEH M TBEPIABIX (KPUCTAUNIMYECKUX) TEIl.

2.4 B3anmocBa3b Mexy CBOMCTBaAaMHU BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX M WX aTOMHO-MOJCKYJISPHBIM
CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHBIX COCTOSTHHH BOJIbI
[TpakTrueckue paboOTHI:
#H#Par##H##Ouenka nuaMeTpa aToMa METOJAOM PsiioB (C
HCIIoNIb30BaHueM (potorpaduii).

2.6 HHHPartH#H#ONBITEE 1O HAOMIOMEHHMIO  TEIJIOBOI'O

pacIIMpeHus ra3os.
HHHPar#H##0ONBITEL 0 OOHAPYXKEHHUIO JIEHCTBHSA  CHI

MOJICKYJIAPHOT'O IIPUTAXKCHUA

JIBIDKEHUE U B3BAUMOIEMCTBUE TEJI

31 Mexanundeckoe JIBHKCHUE. PaBHOMEpHOE u
' HEpaBHOMEPHOE JIBUKECHHUE
#Hi#H#Par###CKOpOCTb. Cpennsis CKOpPOCTb pu
3.2 HEpPaBHOMEPHOM JIBWKeHUHU. Pacuér myTtu U BpeMeHu
JIBUKCHUS
SlBnenue mHepuuu. 3akoH WHepHuU. B3aummopeiicTBue
33 TEN KakK MPUYMHA W3MEHEHMSI CKOPOCTH JIBIDKCHHS Tl
Macca kak Mepa HHEpTHOCTH TeJla
34 #H##HPar###I lnotHOCT, BemecTBa. CBS3b IJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTBA
3.5 Cua Kak XapakTepUCTHKA B3aUMOJICHCTBUS TEI
16 Cuna ynpyroctd u 3akoH ['yka. M3Mepenue cuiibl C
' MOMOILIBIO TMHAMOMETpPA
3 #iHPar###sIsnenue TaroreHns W cuia Tsxectd. Cuna
7 TSKECTU Ha Apyrux maHerax. Bec Tema. HesecomocTh
13 Cuna Ttpenust. TpeHUE CKOJIBKEHHUSI U TPEHHUE IOKOSL.
' Tpenue B mpupoJie U TEXHUKE
39 HH#Par#H#H#Crio)keHre CWJI, HaIpaBJICHHBIX 10 OJHOMU
' npsiMoil. PaBHOAEHCTBYIOIIAs CHIT
3.10 [IpakTuyeckue pabOTHI:




3.11

3.12

OnpeneneHne CKOPOCTHM  PAaBHOMEPHOTO  JABUKEHUS
(mapuka B JKHUJKOCTH, MOJEIU  3JIEKTPUUYECKOTO
aBTomMoOMNIE u Tak ganee). OmpeneneHue cpenHein
CKOPOCTH CKOJIbKEHHUS Opycka WIM IIapukKa To
HaKJIOHHOM  1iockoctH. OmpeneneHue  IMIOTHOCTH
TBEPOTO Tena. OnbITHI, JIEMOHCTPHUPYIOLINE
3aBHCHUMOCTb pacTsbKeHHUs (IedopMaiuu) Mpy>KUHBI OT
MPUWIOKEHHON  Ccuibl.  ONBITEL, JEMOHCTPUPYIOIIUE
3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHHS OT Beca Tea 1

XapakTepa CONPUKACAOIIUXCS IOBEPXHOCTEM

@usnueckue SBICHHUS B NPUPOJE: IPUMEPBI JBUKEHUS
Pa3IMYHBIMU CKOPOCTSIMHU B )KUBOW U HEXKUBOU IIPUPOLE,

JIEHCTBHE CUJIbI TPEHUS B IIPUPOJIE U TEXHUKE

TexHuueckue yCTpoucTBa: TMHAMOMETP, NOAMIMITHUKA

JIABJIEHUE TBEPJIBIX TEJI, JKUJIKOCTEN 1 TA30B

ﬂaBHeHI/Ie TBépI[OFO tema. CrocoOsl YMCHBIICHUA U

+ YBEJIMUYEHUS JaBJICHUS
42 JlaBneHue ra3a. 3aBUCUMOCTh JIaBJICHUS Ta3a OT 00bEMa,
' TEMIIEPATYPbI
43 [lepenaua maBneHuss TBEPABIMU TellaMU, KUIKOCTSIMH U
' razamu. 3akoH [lackans. [IneBMaTHueckre MalInHbI
3aBUCHUMOCTh  JABJICHHUS JKUJKOCTH OT  IJIyOWMHBI.
4.4 I'unpocraTudeckuii napagokc. CooOImaromuecs Cocy/bl.
['unpaBnuyeckue MeXaHU3Mbl
AtMmocdepa 3emau u atMmocepHoe naBieHue. [Ipuunnsl
45 CYLIECTBOBaHMUSA BO3AYIIHOM 000704Yku 3eminu. OnbIT
' Toppuyennu. 3aBUCUMOCTH aTMOC(EPHOTO JaBICHUS OT
BBICOTBI HaJl YPOBHEM MOps
16 WNsmepenne armocdepnoro naenenus. [IpuGopsr mis
' M3MEpEeHus: aTMOC(EpPHOro aBIeHUs
JleficTBHe KUIAKOCTU M ra3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BeiTamkuBaromas (apxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3ayxornaBanue




4.9

[IpakTrueckue pabOTHI:

UccnenoBanue 3aBUCMMOCTM Beca Tela B BOJE OT
o0béMa MOTrpYyXEHHOM B JKUIKOCTH YacTH TeJja.
Omnpenenenre BBITAIKUBAIOIIEH CHIIbI, JEHCTBYIOIIEH Ha
TE€n0,  NOrpyk€HHOe B  KHUIKOCThb.  [IpoBepka
HE3aBHCUMOCTHU BBITAJIKUBAIOLIEH CHUJIbI, EUCTBYIOLIEH
Ha TeIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTHh  BBITAIKMBAIOLLIEH
CUJIBI, JNEHCTBYIOIIEH Ha TEJNO B KUAKOCTHU, OT 00BEMa
MOrPYKEHHOW B KUAKOCTh YacTU T€Jla U OT IUIOTHOCTE
AKUIKOCTH. KonctpyupoBanue  apeomerpa  Wiu
KOHCTPYHPOBAHUE  JIOAKA W ONpEAcIICHHE €€

rpy30M0IbEMHOCTH

4.10

duzuyecknue  ABIEHUS B MPUPOJE:  BIUSHUE
aTMoc(hepHOTo JaBJICHUS HA )KUBOW OPTaHU3M, IJIaBAHUE

pBIO

4.11

PABOTA, MOITHOCTD, ODOHEPTUA

TexHUYeCKHE YCTPOWCTBA: COOOIIAIOUINECS COCY/IBL,
YCTPOWCTBO BOJOIPOBOJIA, THUIPABIUYECKUNA TIpecc,
MaHOMETp, OapoMeTp, BBHICOTOMEp, MOPIIHEBON Hacoc,

apeomerp

5.1 Mexanuueckas pabota
5.2 MexaHnyeckass MOIITHOCTb
53 [IpocTeie MeXaHU3MBI: pblYar, OJIOK, HAKIOHHAS
' IJTIOCKOCTh. [IpaBuiio paBHOBecHS pbluara
5.4 [Ipumenenue mpaBuia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuio»  MexaHuku.  Koadduuuent
5.5 IIOJIE3HOTO JNEUCTBUSA MEXaHU3MOB. IIpoctslie
MEXaHU3MBI B OBITY U TEXHHUKE
5.6 [loTeHumanbHast SHEPTrUU Teja, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
sg [Tonnass mexaHuueckast SHeprusi. 3aKOH H3MEHEHHS U
' COXpaHEHUsI MEXaHUYECKON YHEPTUn
5.9 [IpakTrueckue paboOTHI:




#H#HPar###Onpenenenne pabOThl CHUIIBI  TPEHUS TIPH
pPaBHOMEPHOM JBM)KEHHUU Tejla 110 TOpPU30HTAJIbHOMN
noBepxHocTu. MccnenoBanue yciioBUid paBHOBECHS
ppuara. M3mepenue KIIJI HaxkJIOHHONW IJIOCKOCTH.

I/I3y‘ICHI/Ie 3dKOHa COXpaHCHUA MEXaHUYeCKOM OHEPIUuun

dusnyeckue SBICHHUS B MPUPOJE: pbIYArd B Tele

5.10
YeJI0BEKa
TexHuueckue YCTpOWCTBA: pblyar, MOABUXKHBIA U
5.11 HEMOJABIKHBIA OJOKH, HAaKJIOHHAs IIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 31€eMEHTBI COIePKAHUS
paszjiena 3JIEMEHTA
TEIUIOBBIE ABJIEHUA
OCHOBHbBIE  TIOJIOXKEHMSI  MOJIEKYJISIPHO-KUHETUYECKON
61 TEOpUU CTPOECHMs BelecTBa. Macca M pa3Mepbl
. MosieKyd.  OmbITbl, HOATBEP)KIAIONIME  OCHOBHbIE
IOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKON TEOPUHU
Mopnenn  TBEpAOro, JKUAKOTO U ra3o000pa3HOro
6.2 cocTosiHMi BemiecTBa. Kpucrammnueckue u aMmopgHbIe
Tena
OObsicHeHrE CBOMCTB ra3oB, JKUJIKOCTEH U TBEPIBIX Tell
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYIIPHOKUHETUYECKON
TEOPUU
6.4 CMaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TernnoBoe paclIupeHue U CKaTue
6.6 Temnepatypa. CBs3b TeMIepaTypbl CO CKOPOCTbIO
' TEIUIOBOTO JIBUYKEHUS YaCTHUI]
67 Buytpennsist aneprus. CriocoObl N3BMEHEHUS BHYTPEHHEN
' SHEPIuu: Terionepeaaya U COBepIIeHHE padoThI
6.8 Bunpl temonepenadu: TEMIONPOBOJHOCTh, KOHBEKIIUA,




U3JIly4yeHue

KomnyectBo  TEMJIOTHI. VienbHas  TEIIOEMKOCTH

6.9
BEIIECTBA
TennmooOMeH ¥ TEIJIOBOE paBHOBECHE. Y PaBHCHHE
6.10
TETUIOBOTO Oananca
611 [1naBneHue u OTBEepAECBaHNE KPUCTAIUTMUECKUX BEIIECTB.
. VY ienpHas TenuoTa miaBJIeHUs
[TapooOpa3zoBanne u  koHAeHcauus. Mcmapenue.
610 Kunenne. VYpnenpHas  Temiora  mapooOpa3OBaHUS.
' 3aBHCHMOCTh TEMITEPATypbl KUICHHUS OT aTMOC(epHOTro
JTaBJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus TOIMBa. Y IeiabHasl TEIIoTa CropaHus
[MpuHnumel  paboTel  TerioBbix  asurarenei  KI1J]
6.15 TEIUIOBOTO JBUTaTeNs. TeryioBble MBUTATEIH U 3allUTa
OKpYKaroIlen Cpeibl
3aKOH COXpaHEHUS U MPEBPAIICHHS SHEPTUU B TETIOBBIX
6.16
npoiieccax
[IpakTuueckue paboOThI:
HH#HPar#H#ONBITEL IO  OOHApY)KEHUIO JEeMCTBUSA  CUIT
MOJIEKYJIIPHOTO TIPUTSIKCHUSI.
#H#Par##H#ONBITBL 10 BBIPAIMBAHUID  KPUCTAJIIIOB
MOBAapEHHOM COJIM WM caxapa.
#H#HPart##ONBITHL  TI0O  HAONIONEHUI0  TEIJIOBOTO
617 pacHIMpeHws Ta30B, KUJIKOCTEH U TBEPABIX TEIl.

###Par###Onpeenienne TaBiaeHUs BO3yXa B OauTOHE
HIIpuULa.

HA#H#Parf##ONBITB, IEMOHCTPUPYIOLUIME 3aBHUCHUMOCTh
JaBIICHUs] BO3AyXa OT €ro oO0béMa M HarpeBaHus HIU
OXJIaXKICHUSI.

#HH##Par##HIpoBepka rHNOTE3bl JMHEHHOW 3aBUCUMOCTH

JUIMHBI CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKOM




6.18

TpyOKe OT TeMIeparyphbl.

###Par###Habmonenue W3MEHEHUS BHYTpPEHHEH
SHEPTUM Tejla B pe3yjbTaTe TeIuIonepeaadyd M paboThl
BHEIIIHUX CHIL.

#H##HPar#t#llccienoBanre  SBICHUS TEIUIOOOMEHA IpH
CMEIIUBAaHUM XOJOJIHOU U rOpsiueit BOJIbI.
#H#Par##H#Onpenenenmne KOJINYECTBA TEIUIOTHI,
MOJTyYEHHOTO BOJIOW TMPH TEIUIOOOMEHE C HarpeThiM
METALTHYCCKUM [TUITHHIPOM.

#H##Par##H#Onpenenenue yAEIbHON TEIIOEMKOCTH
BEIECTBA.

#i#HPar###lccnenoBanue mpoiecca UCIapeHusl.
###Par###Onpenenenrie  OTHOCUTEIBHONW — BJIAKHOCTH
BO3JIyXa.

#H##Par##H#OnpeneneHne yJaeabHOW TEIUIOTHI TUIABICHUS

JbpJa.

dusnueckue SBICHHS B TPUPOJAC: IMOBEPXHOCTHOE
HaTSOKCHHE W KaNWUISPHBIE SIBICHUS B MPHPOJE,
KPHUCTAJUTBI B IpUpoze, n3inydenue CoHIa, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpU3BI; 00pa3oBaHUE POCHI, TYMaHa,

HHCA, CHCra.

6.19

TexHu4eckue  yCTpOMCTBA:  KalWJUIAPBI, IMPUMEPHI
HCIIONb30BAHNS KPUCTAIIJIOB, JKUAKOCTHBI TEPMOMETD,
JaTYMK TEMIIEPaTypbl, TEPMOC, CHUCTEMA OTOILUICHMS
JIOMOB, THTPOMETpPbI, NCUXPOMETp, MapoBas TypOHHa,

JIBUTATEIb BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 OnexTpusanus Tei. J[Ba poaa 31eKTpUUECKUX 3aps10B
B3anmopeiictBue 3apskeHHbIX Ten. 3akoH Kynona

7.2 (3aBUCUMOCTD CHJIBI B3aUMOACUCTBHUS 3apsSKEHHBIX TEJ OT
BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEX]y TE€JIaMHU)

73 DnekTpuyeckoe noje. HanpsskEHHOCT AIEKTPUYECKOTO

noss. [IpuHOMN cynepno3uuuu 3JIEKTPUYECKUX IOJIEH




(Ha KQUECTBEHHOM ypPOBHE)

Hocurenu »snexTpuuyeckux 3apsaoB. JIEMEHTapHbIN

7.4 anexkTpuyeckuit 3apsia. Ctpoenue aroma. [IpoBogHuku u
JIADTIEKTPUKH
7.5 3aK0H COXpaHEHUS JIEKTPUUECKOTO 3apsiaa
6 DJIEKTPUYECKUH  TOK. YcnoBusi  CylecTBOBaHUS
' 3JEKTPUUYECKOT0 TOKa. ICTOUHHKH MOCTOSTHHOTO TOKA
JeicTBus 3JIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
JKHIKOCTSX U ra3ax
- Onektpuyeckas 1enb. Cumia Toka. OJEKTPUUYECKOE
' HaIpsKECHUE
=9 ConpoTtuBieHue MPOBOJIHUKA. VY nenpHOE
' COTIPOTHUBIICHUE BEIIECTBA
7.10 3akon Oma a1 yyacTka nenu
[TocnenoBarensHOE W THapayieIbHOE  COEAMHEHUE
7.11
MPOBOJIHUKOB
PaGota ¥ MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenna
713 DneKTpuYecKkue Lenu U MOTPEOUTENH 3IEKTPUUECKOM
' sHepruu B ObITy. KopoTKoe 3aMbIkanue
ITocTosuable MarHuTel. B3amMopaelcTBHE ITOCTOSHHBIX
7.14
MarHuTOB
715 MarautHoe 1ojie. MarHuTHoe 1Iojie 3eMId H  €ro
' 3HaYeHHe IS )KU3HU Ha 3eMie
716 OmnbIT Opcrena. MarHuTHOE MOJI€ 3JIEKTPUUECKOTO TOKA.
' [IpuMeHeHne PJEKTPOMArHUTOB B TEXHUKE
JlelicTBU€ MarHUTHOrO NOJISI HA MPOBOJHUK C TOKOM.
17 DIEeKTPOABUTATENIb MOCTOSIHHOTO TOKa. Vcronb3oBaHue
' 3JIEKTPOJIBUTATENIE B TEXHUYECKHX YCTPOMCTBAX W Ha
TpaHCcIopTe
7.18 OnbiTel  @apaged.  SIBieHHE  BIEKTPOMATHUTHOMN




naaykuuu. [Ipasuno Jlenna

DNeKTpOTreHepaTop. CnocoObl MOJIyYeHUS
7.19 3IEKTPUUECKOM SHEPTHUH. DNEeKTpOCTaHIIUU Ha

BO300HOBJISIEMBIX UCTOYHHKAX SHEPTUU

[IpakTuyeckue pabOTHI:

OnBITHI 10 HAOTIOJCHHUIO SJIEKTPU3AIUHU Tl MHAYKIIHEH

Y TIPU CONTPUKOCHOBEHHUH.

UccnenoBanne AEUCTBUS AIEKTPUYECKOrO OIS  Ha

MIPOBOHUKH U TUIJICKTPUKH.

COopka u mpoBepka pabOTHl BJIEKTPUUYCCKON IIEMH

ITOCTOSIHHOT'O TOKA.

H3mepenHue u peryanpoBaHUe CHIIBI TOKA.

N3mepenue u peryimpoBaHue HAMPSKCHUS.

HccnenoBanrie 3aBUCHIMOCTH CHIIBI TOKA, HTYIIIETO Yepe3

PE3UCTOP, OT COMPOTUBJICHUS PE3UCTOPA U HANIPSIKEHUS

Ha Pe3UCTOpe.

OIBITHI, JEMOHCTPHPYIOIIIHE 3aBHCUMOCTD

ANIEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TJIOIAH MOTIEPEYHOT0 CEUYCHUS U MaTepuana.

IIpoBepka mpaBwia CJHOXEHMS HANpsOKECHUH NpU
MOCJICZIOBATEILHOM ~ COEIMHEHUU JBYX PpE3UCTOPOB.
[IpoBepka mpaBuna uist CUiIbl TOKa HPU HapauIeIbHOM
coeMHEeHUN  pesuctopoB.  Ompenenenue  pabOTHI
JNEKTPUYECKOTO TOKA, MIYLIErO0 4Yepe3 PE3UCTOp.
OnpeneneHre  MOIIHOCTH — DJIEKTPUYECKOTO  TOKa,
BBIJIEIISIEMOM Ha pe3ucrope. MccnegoBanve 3aBUCMMOCTH
CWJIBI TOKA, MIYILIEro 4Yepe3 JaMIOUYKy, OT HaIpsKEHUS
Ha Hell. Onpenenenue KIIJ| narpeBatens. MccnenoBanune
MarHUTHOTO B3aUMOJICHCTBUSL TOCTOSIHHBIX MAarHUTOB.
N3y4yeHre MarHuTHOTO MOJISl IOCTOSIHHBIX MArHUTOB ITPH
uxX o0beAMHEHUH U pasgeneHud. VccnemoBaHue
JEHCTBUS 2JIEKTPUUECKOTI0 TOKA HA MAarHUTHYIO CTPEJIKY.

OneIThl,  JEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  CHJIBI




B3aMMO/JICHCTBUS KATYIIKA C TOKOM U MarHuTa OT CHJIbI
TOKAa W HallpaBleHHUS TOKa B Karylike. V3yueHue

,Z[CfICTBPIH MAargiMuTHOIrO Iojisi Ha IMPOBOAHHUK C TOKOM.

KoncrpyupoBanue u U3y4YCHUE paboThI
JIIEKTPOABUTATEIS. N3smepenne KIIg
3JIEKTPOJIBUTaTEIbHOMN YCTaHOBKH. OnbIThI o

HUCCICOOBAaHUIO SABJICHUSA 3HCKTpOMaFHHTHOﬁ WHAYKIUN:
HCCIICNOBAaHHE M3MCHEHHH 3HAYCHUS U HaIlTpaBJICHUA

WHYKIIMOHHOI'O TOKa

7.21

7.22

dusnyueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBJIICHUST B  arMocdepe, DJICKTPUYECTBO  IKUBBIX
OpPraHM3MOB, MarHUTHOE ToJie 3eMiH, Apeid MOIIOCOB,
POJIb MATHUTHOTO TIOJIST JJIsI )KU3HU Ha 3eMJIe, MOJISIPHOE

CHAHUC

TexHuueckue ycTpOHCTBA: 3JEKTPOCKON, aMIepMeTp,
BOJIETMETDP, PEOCTAT, CUETUYMK DJIEKTPUUECKON SHEPruw,
AJIEKTPOOCBETUTENBHBIE  TPUOOPHI,  HAarpeBaTelIbHBIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
IIPEIOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUTATEIb

IMOCTOSAHHOTI'O TOKA, I'CHEPATOP NOCTOSAHHOI'O TOKa

9 KIIACC
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Kon snementa [IpoBepsiembie 3JIEMEHTBI COJIEPHKAHUS
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MEXAHUYECKHUE SBJIEHUA
Mexanndeckoe JABWXKEHHE. MarepualibHasi TOYKa.
51 Cucrema otcuéra
g 8.2 OTHOCHUTENBHOCTE MEXaHUYECKOTO IBUKCHUA
8.3 PaBHOMEpHOE NPAMOJIMHENTHOE ABUKEHHUE
#H##Par##HHepaBHOMEpHOE TPSIMOIMHEUHOE IBUKEHHUE.
8.4 CpenHsis W MIHOBEHHass CKOpOCTb  Tejla  Ipu

HECpaBHOMCPHOM ABUXKCHUHN




Yckopenue. PaBHOyCKOpeHHOE MPSAMOJIMHEHHOE

8.5
JBUKEHHE
8.6 #HHPar###CBoOogHOE Tanerne. OnbIThl [anunes
#i#Parf##PaBHOMEpPHOE JIBUJKEHUE 110 OKPYXXHOCTH.
8.7 [Tepuon m uvacrora oOpamenus. JluHeliHas W yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOpEHHE
8.8 [TepBerit 3akon HeroToHa
8.9 Bropoii 3akon HetoTona
8.10 Tperuii 3akon HeroToHa
8.11 H#H#H#Par###] [puHuun cynepno3uuuu cui
8.12 Cuna ynpyroctu. 3akoH ['yka
g1 #H#HHPar##H#Cunna TpeHMs: cujla TPEHUS CKOJIbXKEHMS,
= CHJIa TPEHUS MTOKOSI, IPYTHe BUbI TPEHUSI
914 ##HPar###Cuna  TSHDKECTU W 3aKOH ~ BCEMHPHOTO
' TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaIeHUS
o1 IBuwxenne  muaHer  Bokpyr  Comuua.  IlepBas
= KocMudeckasi ckopocTb. HeBecoMOCTh 1 neperpysku
. PaBHOBecue MaTepuanbHON TOUKH. AOCOTIOTHO TBEPIOE
.16 TEJO0
#i#HPar###PaBHoBecue TBEPAOIro Tena € 3aKpEIUIEHHON
517 Ocblo BpauieHus. MomeHT cuibl. LleHTp TsbxkecTn
8.18 Nmnynsc Tena. U3menenue ummnynbca. UMmynasce cuibl
8.19 3aKOH COXpaHEHUsI UMITyJIbCa
8.20 #i##Par###PeakTUBHOE IBUKEHUE
8.21 Mexanuueckasi paboTa U MOILITHOCTb
PabGora cun T1sbkectH, ympyroctu, TpeHus. CBs3b
522 SHEpruu 1 paboThl
5 [loreHunanpHass dSHeprus Tena, MNOMHATOTO  HaJ
523 MOBEPXHOCThIO 3EMITU
8.24 [ToTeHimanpHast SHEPTUs CHKATON MPYKUHBI
#HPar#H#Kunetnueckass ~ sHeprus.  Teopema o
525 KMHETUYECKOM SHEPrUU
8.26 HH##Par###3aKkOH COXpaHEHUS] MEXaHUYECKON YHEPTUHI




8.27

8.28

8.29

[IpakTrueckue pabOTHI:

OnpeneneHue cpeaHel CKOPOCTH CKOJBXKEHHUS Opycka
WIA JBWKCHUS IIapUKa MO HAKIOHHOW IUIOCKOCTH.
OnpeneneHre YCKOpPEHHs TelNa TPHU PaBHOYCKOPEHHOM
JIBVDKEHUH 110 HAKJIOHHOM TUIOCKOCTH.

HccnenoBanrie 3aBHCHUMOCTH IMYyTH OT BPEMEHU TIpHU
PaBHOYCKOPEHHOM JIBMDKEHUH 0€3 Ha4aJIbHOM CKOPOCTH.
[IpoBepka THIIOTE3BI: €CIM MPU PABHOYCKOPCHHOM
JIBMDKEHUHM 0€3 HavalbHOH CKOPOCTH ITyTH OTHOCSTCS
KaKk psSa  HEUETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHHU OJIHHAKOBHI.

HccnenoBanvie 3aBUCIMOCTH CHITBI TPSHHS CKOJTBKCHHSI
OT CWIbl HOpPMalbHOTO JnaBieHus. OmnpeneneHue
kodhdunreHTa TpeHus cKoimxkeHus. OmnpeeneHue
*EcTKocTH TpykuHbL. OmnpeneneHue padOThl CHIIBI
TPEHHST TIpU PABHOMEPHOM JIBIDKEHUU Tela IO
TOPU30HTANLHON MoBepxHOCTU. OmnpenencHue padbOTHI
CWIBI  YIOPYrocTH  TNpU  TOABEME  Tpy3a  C
WCIOJIb30BAHUEM  HEMOJBMKHOTO U MOJBUKHOTO

0JIOKOB

®u3nyeckue SBJICHHUS B MPUPOJE: MPWIMBBI U OTJIHBBI
nBrkeHrne IuiaHeT COJIHEYHOM CHUCTEMBI, PEaKTUBHOE
JIBU)KEHUE KUBBIX OPTaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHUIOMETP, JATYUKHU

II0JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

4

MEXAHUWYECKUE KOJIEBAHU A 1 BOJIHBI

KonebarenbHoe npukenne. OCHOBHBIE XapaKTEPUCTUKU

> KojeOaHuii: mepruo, 4acToTa, aMIUTUTYAa
97 Maremaruueckuit u IIPY>KUHHBIN MasITHUKU.
' [IpeBparenue sHepruu npu KoiaedaTeIbHOM JABHKEHUN
93 3aryxatomue kosiebaHus. BwIHYyX)IeHHBIE KOJeOaHUS.
' Pe3onanc
Mexanuyeckue BOaHbL. CBOMCTBA MEXAHUYECKUX BOJIH.
9.4 [IpononbHbIE W MoONeEpedHble BOJHBI. J[JIMHA BOJIHBI U

CKOPOCTb €€ pacnpocTpaHeHusi. MexaHnuecKue BOJIHbI B
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TBEPIIOM TeJle, CEHCMUYECKHE BOTHBI

9.5 3ByK. ['poMKOCTb 1 BbICOTa 3ByKa. OTpaxkeHne 3ByKa

9.6 HNudpa3Byk u yinbTpa3ByK
[IpakTrueckue pabOTHI:
OmnpeneneHne 4acToThl W Iepuona  KoseOaHui
MaTeMaTHYeCKOro MasTHHKA.
OmnpeneneHne 4acToThl W Iepuona  KoseOaHui
MPY>KUHHOTO MasiTHUKA

97 HccnemoBanre 3aBUCUMOCTH  TiepHoAa  KoJjieOaHWi

' MOABEIICHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnemoBanre 3aBUCUMOCTH  TiepHoAa  KoJjeOaHWi
MPY>KUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHUMOCTH nepuoaa KOJIcOaHMUI rpy3a,
MOJIBEILICHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTHU
py>XuHBL. M3MepeHne yckopeHus: CBOOOHOTO TaIeHUs
Ou3nyeckue SBIECHUS B MPUPOJIE: BOCHPUITHE 3BYKOB

9.8 JKUBOTHBIMH, 3EMJICTPSCEHHUE, CEHUCMHUYECKHE BOJIHBI,
IyHaMH, 9XO0

99 TexHudyeckue yCTpPOHCTBA: 3XOJOT, UCHOIb30BAHUE

yJIbTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE TIOJIE 11 9JIEKTPOMATI'HUTHBIE BOJIHbBI

DONEeKTPOMarHUTHOE MoJie. DJNEKTPOMAarHUTHBIE BOJIHBI.

101 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH

10.2 [IIxana 371€KTPOMarHUTHBIX BOJIH

103 OnexkTpoMarHuTHas npupoja ceera. CKOpOCTb CBeETa.

' BonHoBBIE CBONCTBA CBETA

[IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MIOMOIIIBI0 MOOMIIBHOTO TeneoHa
dusnueckue SBIEHUS B TNpUpoAe: OHOIOrMYecKoe

10.5 JICHCTBUE BUJIMMOTO, yIbTParOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUN

10.6 Texuuueckue YCTPOWCTBA: UCIIOJIb30BaHNUE

OJICKTPOMAarduTHBIX BOJIH JJIA COTOBOH CBSI3U
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CBETOBBIE ABJIEHUA

11.1

.HyLIGBaH MOICIb CBETA. HcTounuku cBeTa

11.2

[IpsamonuHeiHOE pacIpOCTpaHEHUE CBETA

11.3

Otpaxenue ceta. [1mockoe 3epkano. 3aK0OH OTPaKEHUS

cBeTa
114 [Ipenomienne cBera. 3aKOH TMPEIOMIICHHS CBETA.
' [TonmHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 Jlunza. Xop siydeil B IMH3E
116 Ontuyeckass cucrema ¢oroanmnapara, MHKPOCKONA M
' TEJIECKOIa
117 I'maz kak omnTudeckas cucremMa. bnm3opykocTs H
' JaTbHO30PKOCTh
118 Pasnoxxenue 6enoro csera B ciekTp. OnbiTl HptoTOHA.
' CrnoxeHune crieKTpalbHbIX LBETOB. Jlucnepcus cBera
[IpakTryeckue paboTHI:
#Hi#HPart##lccnenoBanue 3aBUCHUMOCTH yria
OTpa)KEHMsI CBETOBOTO JIy4a OT yIJia MaJleHHs.
HiHPar##l3yuenne  XapakTepUCTUK  HM300pa’keHUs
IpeaMeTa B INIOCKOM 3epKaje.
#i#HPar###lccnenoBanue 3aBUCHUMOCTH yria
MPEJIOMIICHUSI CBETOBOrO Jiyya OT YIVla TaJeHHus Ha
119 TPaHUIIE «BO3IYyX — CTEKIION.
' ###HPar#t# lonyuenne  M300paXeHUH C  MMOMOIIBIO
coOuparoie TUH3HI.
#HH#HPar#Ht#Onpenenene  (QOKyCHOTO PpacCTOSIHUSL U
OINITUYECKOM CHIIBI COOMPAFOTIEH JTMH3BI.
HHHPar##H#ONBITEI IO Pa3lIOKEHUIO OEJIoro CBETa B
CIIEKTP.
#HHHPar##H#ONBITEL 110 BOCHPHUATHIO LBETA IMPEAMETOB
IIpU UX HAOJIOJAEHUH Yepe3 LBETOBbIE (DUIBTPHI
dusnueckue sBICHUA B mpupoje: 3armeHuss CoyHIa W
11.10 JlyHbl, 11BE€TA TEJ, ONTHYECKHE SIBICHHUS B arMmocdepe

(uBet HeOa, pedpakius, paayra, MUPax)

11.11

Texuuueckue YCTPOMCTBA: OYKH, [IEPUCKOIL,

[




(doToanmnapar, ONTUYECKUE CBETOBO/IbI

KBAHTOBGIE ABJIEHMA

11 Onwitel Pezepdopna m mnmanerapHas MOJENb aToMa.
' Mogens aroma bopa

192 Ucnyckanne u moriomeHue cBera aroMoM. KBaHTBHL
JIuHeityaTbie CIEKTPhI

12.3 PannoaktuBHOCTH. Anb(a, OeTa- 1 raMMa-u3ITydeHUs

124 Crpoenune aromHoro sapa. HykioHHas Monenb
aTOMHOTO sipa. M3oTomsl

125 PanuoakTuBHEIC IMpCBPalICHUA. HepI/IOI[ nojrypaciiaga
' ATOMHBIX AACP

126 SnepHble peakuuu. 3aKOHbl COXPAHEHHUs 3apsA0BOTO U
MacCOBOI'O YHUCEIl

12.7 DHeprus CBA3U aTOMHBIX sijiep. CBsI3b MacChl U SHEPTUU

- Peakuuu cuHTe3a U IeacHUs saep. ICTOUHUKH SHEpTruu
CosHma 1 3BE31

129 Snepnas osHepreruka. JleMcTBHE — pPagUMOAKTUBHBIX

I/IBJ'Iy‘-IeHI/Iﬁ Ha JXUBBIC OPraHU3Mbl

[IpakTuueckue padboOThI:

HaGmtoneHue CIUIOMIHBIX M JIMHEHUYaTBIX CIIEKTPOB
U3ITy4EHUSI.

12.10
HccnenoBanue TpPEKOB: M3MEPEHUE SHEPrUU YaCTHIIbI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).

W3mepenue paanoakTUBHOTO (poHa

@dusnyeckue SABIEHUS B IPHUPOAE: ECTECTBEHHBIHN
paaMOaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 PagUOAKTUBHOE H3JIyYEHUE MPUPOJHBIX MHMHEPAIIOB,
JEUCTBHE PAJNOAKTHBHBIX W3JIy4YEHHH Ha OpPraHU3M

YCJI0BCKa

1212 Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUIYaJIbHBIA TO3UMETP, Kamepa Bunbcona




HPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
HHPOI'PAMMbBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoOro
TpeOOBaHUs

IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHS OCBOEHUSI OCHOBHOI1 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 001ero oopasosanus Ha ocHose PI'OC

[lonumanne ponu  QU3MKM B HAYYHOM  KapTHMHE  MHpa;
c(OpMHPOBAHHOCTH 0A30BBIX MPEICTABICHUH O 3aKOHOMEPHOH CBSI3U

U TI03HAaBa€MOCTH SBJIICHMM IIPUPOJBI, O POJU DKCIEPUMEHTA B
¢usuke, o cucremoobOpasywoomeil poau (UMK B pa3BUTHH
€CTECTBEHHBIX HAayK, TEXHUKHM M TEXHOJOTud, 00 3BOJIIOLUU
(GU3MYeCcKUX 3HAaHUN W UX POJM B LIEJIOCTHOM €CTECTBEHHOHAYYHOMH
KapTUHE MHUpPA, O BKJIAJE POCCUICKUX U 3apyOexHBIX YUEHBIX-
(GU3UKOB B Pa3BUTHE HAyKH, OOBSICHEHHE MPOLECCOB OKPY’KAIOLIETO

MHpa, pa3BUTHUC TEXHUKU U TEXHOIOTHI

3HaHUS O BHJAAX MaTepud (BEIIECTBO M TMOJE), O ABMKCHHH Kak
crioco0e CyIecTBOBaHUs MaTepuu, 00 aTOMHO-MOJIEKYJISIPHON TEOpUU
CTPOCHHUSI BEWIECTBA, O (DM3MUYECKOW CYIIHOCTH SBICHHHA TPUPOIBI

(MEXaHMYECKHX, TEIJIOBBIX, OJJEKTPOMATHUTHBIX M KBaHTOBBIX);
YMEHHE pa3anyaTh SBJICHUS 110 ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE;
YMEHHE paclo3HaBaTh MPOSBICHUE U3YUYEHHBIX (U3UUYECKUX SIBICHUN

B OKpYXKalOUIEM MHpE, BBIIEISAS HUX CYLIECTBEHHBIE CBOWCTBa

(mpu3HaKH)

Bnangenne ocHoBaMH IIOHSTHHHOIO arrmapara U CHMBOJMYCCKOTO
sA3bIKa (1)I/I?>I/IKI/I U HCIIOJIB30BAHHME HX JId PCHICHUA yLIe6HI>IX 3aJa4,
YMCHHUEC XapaKTCpHU30BaATb CBOMCTBaA TCI, (pI/ISI/I‘-IeCKI/IC SABJICHUA U

MIPOIIECCHI, UCTIOJIBb3Ysl (PyHTAMEHTAIbHBIC U IMIUPUUECCKUE 3aKOHBI

YMeHne onuceBaTh HU3YYCHHBIC CBOMCTBA TN U (bHSI/I‘IeCKI/Ie SIBJICHUA,

UCTIONB3Ys (PU3HUECKUE BETHUNHBI

Brnagenne ocHOBaMH METOJOB HAy4YHOTO TO3HAHUS C Yy4YETOM
coOroieHns paBuJl 0€30MacHOrO Tpyjaa: HaOMoJeHue (QU3HIECKUX
SIBJICHUI:

YMEHHE CaMOCTOSITENIbHO COOUpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOro HaOopa 00OpyIOBaHUS 1O MHCTPYKIMH, OMMCHIBATH XOJI
OTIBITA U 3AIMCHIBATDH €T0 PE3yIbTaThl, (HOPMYIHUPOBATH BHIBOIBI;
MIPOBEJICHHUE MPSMBIX U KOCBEHHBIX U3MEpPEHUN (PU3NYECKUX BETUUHH:
YMEHHME IUIAHUPOBAaTh MW3MEPEHMs, CaMOCTOSTENBHO CcOOMpaTh
SKCIIEPUMEHTAIIbHYI0 YCTAaHOBKY IO HMHCTPYKLHMH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl M AHAIM3UPOBATh IOIYUYEHHBIE PE3YJIbTATHl C
Y4E€TOM 3a/IaHHOM MTOTPEUIHOCTH PE3yJIbTaTOB U3MEPEHU;
IPOBEJCHUE  HECIOXKHBIX  3KCIEPUMEHTAIBbHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENILHO ~ COOMpPAaTh JKCHEPUMEHTAIBHYI0 YCTaHOBKY U
IPOBOAMTH  KCCIEAOBAaHWE IO  UHCTPYKLUUHU,  MPEACTABIATH
MOJTy4YeHHBbIE 3aBUCUMOCTH (DU3MYECKHX BEJIWYMH B BUIE TaONIUIl U
rpauKOB, yYUTHIBATH MMOTPELITHOCTH, AETATh BEIBOBI 10 Pe3yJIbTaTaM

HCCIICOJOBaHUA

[ToHnMaHue  XapakTepHBIX  CBOHCTB  (pu3MUECKUX  Mojenei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TENO, MOJETU CTPOECHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO f]pa) U YMEHHE NPUMEHSATh UX UId

00BsICHEHHS (I)I/I3I/IIIGCKI/IX nponeccoB

YMeHne OoOBACHATHh (U3MYECKHE MPOLECChl U CBOWCTBA Tel, B TOM
Yyhclle M B KOHTEKCTE CUTyallM MpPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIIATH IPUUNHHO-CIICICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONIOPOI Ha U3YUEHHBIE CBOMCTBA (PU3MUECKUX

HBHGHHﬁ, (I)I/ISI/ILICCKI/IG 3aKOHBI, 3aKOHOMCPHOCTH U MO CIIN

YMmenue pemath pacuéTHbele 3anauu (Ha Oaze 2 — 3 ypaBHEHUM),
UCIONIB3Ysl 3aKOHBI W (opmysbl, CBs3bIBalOlIME (pU3MUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3aIlMCHIBATh KPATKOE YCIIOBHE 3aJayH,
BBISBIISITH HEAOCTAIOLIME JaHHbIC, BBIOMPATh 3aKOHBI M (OPMYJIHI,
HeoOX0ouMbIe 1Jis €€ pelIeHUs, UCII0JIb30BaTh CIPABOYHbIE TaHHBIE,

IIPOBOJUTH PAcy€Tbl U OLICHUBAThb PEAIUCTUYHOCTH I1OJy4YEHHOIO
3HaYeHUs] (PU3NYECKOW BEIMYMHBI, YMEHHE OINPEAEISATh Pa3MEPHOCTH

(bu3n4ecKoil BEeTMUMHBI, TOJyYEHHON MPHU PEIICHUH 3a/1a41

YMeHre XapakTepu30BaTh MPUHLMUIBI JCUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM YHUCJIE OBITOBBIX MPHOOPOB, U MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB MO UX OMHCAHUIO, UCTIOJIb3YS 3HAHUS O

CBOMCTBAaxX (DU3WYECKUX SBICHUW W HE0oOXoaumble (DHU3NUECKUE




3aKOHOMEPHOCTHU

10

YMeHHE UCHONb30BaTh 3HAaHUS O (U3MYECKHX SBJICHUSAX B
MOBCEAHEBHOM KM3HM JJIs1  oOecriedyeHus O€30HMacHOCTH  NPHU
oOpamieHun ¢ OBITOBBIMH ~ TIpUOOpaMH W TEXHUYECKUMHU
YCTPOHCTBAMHM, COXpPAHEHUS 3I0pOBbsI W  COONIONEHUS HOPM
IKOJIOTHYECKOTO TIOBEJCHHS B OKPYXAlOIIEH cpene; MOHMMaHUe
HEOOXOMMOCTH TMPHUMEHEHHs JOCTHKCHUNA (UMK U TEXHOJIOTUH

AJI1 palfiMOHAJIBHOT'O ITPUPOAOIIOJIB30BAHHUA

11

OneIT TOMCKa, TpeoOpazoBaHUsT M MPEACTaBICHHUS HH(POpMALUH
(U3NIECKOTO COAEpKaHUsI C HCIOJB30BAaHHEM HWH(POPMALMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OIIEHUBATH JOCTOBEPHOCTh
MOJTy9eHHOW WH(OpPMAIIMM HAa OCHOBE WMCIONIMXCA 3HAHUA W
JIOTIOJIHUTEIIbHBIX ~ MCTOYHUKOB,  YMEHHME  MCIOJb30BaThb  IPHU
BBIMIOJTHEHUM Y4Y€OHBIX 3aJaHUM Hay4YHO-IOMYJISIPHYIO JIUTEpaTypy
(bu3MYECKOro CcoAep KaHUs, CIPABOYHbIE MaTepHalbl, PECYypChl CETH
WutepHer; BiageHue 0a30BBIMH  HABBIKAMH  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHONW 3HAKOBOM CHCTEMBI B JAPYTYIO; YMEHHE
co3/aBaTb COOCTBEHHbIE ITMCBbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJBKHX UCTOYHHKOB




HEPEYEHD 2JIEMEHTOB COAEP KAHUS, ITIPOBEPAEMBbBIX HA OI'D
HO ®U3UKE

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

MEXAHUWYECKUE ABJIEHUA

1.1

MexaHndeckoe JBHXKXCHHUC. MaTepHaanaﬂ TOYKa. Cucrema OTCuUéTa.

OTHOCHUTENBHOCTh JABUXKXCHUA

PaBHoMepHOe u HepaBHOMepHOe nBukeHHe. CpenHssi ckopocTs. PopMmyna 1

1.2 BBIYHCIICHHSI CpETHEN CKOpPOCTH: V = S/t
PaBHOMEpHOE MPSMOJIMHEHHOE IBWKCHHE. 3aBUCUMOCTh KOOPIWHATHI Tela OT
BPEMEHH B CIy4yae paBHOMEPHOTO MPSMOIUHEHHOTO TBUKCHHUS:
13 (1) =x,+ut
['paduku 3aBUCHUMOCTH OT BpPEMEHHU [UIsl MPOEKIHMH CKOPOCTH, TMPOCKIUU
MepeMeNICHHs, TYTH, KOOPAWHATHI TPH PABHOMEPHOM TIPSIMOJIMHEHHOM
JBUKCHUH
3aBHCHUMOCTh KOOpAWHATHl TeJa OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JIBUYKCHHUS
2
S =vp =i+ ay = ;
2
DopMyIBl JUTSI TIPOCKIIUU TIEPEMEIICHHS, TPOCKIUU CKOPOCTH H IPOCKITUH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOIMHEHHOM JBUKCHHUH:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U_\'('f) =g T4, Z,
a,(f) =canst,
U:.‘f: - U].I: zzax‘gr
I'padbuky 3aBHCHUMOCTH OT BpPEMEHH Ui NPOEKIUU YCKOPECHHSI, MPOCKIIUU
CKOPOCTH, TIPOEKIUH IEePEMEIICHUs, KOOPJIWUHATHl IPU PABHOYCKOPEHHOM
NPSIMOJIMHEHOM JABH)KCHUU
CBobonHoe maaenue. DopmyIbl, OMMCHIBAIOIIME CBOOOJHOE MaJE€HUE Tea I0
1.5 BEePTHKAIN (IBIKEHHE TeJda BHHU3 WM BBEPX OTHOCUTEIBHO TOBEPXHOCTH

3emnu). ['paduxu 3aBUCHMOCTH OT BpeMEHH /s MPOEKLUHUU YCKOpPEHUS,




IPOEKIMH CKOPOCTH M KOOPJAHWHATHI TpPH CBOOOJHOM TMAaJ€HUU Tella IIo

BEPTUKAIN

CkopocTh pPAaBHOMEPHOI'O JBMJKEHHUSl Teja IO OKpykHocTH. HampaBnenue
CKOpOCTH.

®opmysia s BBIYUCIEHUSI CKOPOCTH 4Y€pe3 PaJuyC OKPYNKHOCTU U TEPUOL

oOparreHus:
2nR
L=
T

HGHTPOCTpeMI/ITeHBHOC YCKOPCHHUC. Hanp ABJICHUC LCHTPOCTPCMUTCIBbHOI'O

ycKopeHusi. @opmyJia 1l BBIYUCICHUS YCKOPEHUS:

1.6
2
a. = (&
R
®dopMyta, CBSI3bIBAIOIIAS IEPUOJI U YACTOTY OOpaICHUS:
1
V= —
T
Macca. IlnotHocts BemiectBa. opMyria AJisi BBIYUCICHUS INIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusndeckast BenuarHa. CII0KeHUE CHUT
1.9 SIBnenne nnepnuu. llepssiii 3akoH HeroToHA
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHarnpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOPa CHJIbI, IEHCTBYIOMIEH Ha
TEJIO0
Bzaumopeiicteue ten. Tpernii 3akoH HeroToHa:
1.11 F p _Fl—>2
12 Tpenue mokost U TpeHue CKOJIbxKeHUs1. DopMyia JJIsl BBIUUCIECHUS MOAYJISl CUJIbI

TPCHUSA CKOJIBXKCHUSA:




F_=n-N

1.13

Hedbopmaruss tena. Ynpyrue W Heymnpyrue nedopmaruu. 3aKOH YIPYTroi

nedopmaruu (3aKoH ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOC TATOTeHHE. 3aKOH BCCMHPHOT'O TATOTCHUA:

My -1
F=Gg.-—L1_2%
R
Cuita TsbkecTH. Y CKOpeHHE CBOOOTHOTO MaICHHUS.
®opmyia 1715 BBIYUCIIEHUS CUIIBI TSDKECTH BOJIM3M MoBepxHOCTH 3emiu: F = mg.
JIBmxenue rtanet Bokpyr Counnia. [lepast KocMuuecKasi CKOPOCTb.

HesecoMocTs u nieperpysku
Hmnynbc Tena — BeKTOpHast pu3nyeckasi BeIMYMHa.
p=mo

I/IMHyJ'HpC CHCTEMEI Tel. MI3MeHeHne HUMITYJIbCA. I/IMHy.TIBC CHJIbI

1.16

1.17

3aKOH COXpaHEHUsI UMITYJIbCa JJIs1 3AMKHYTOM CUCTEMBI TEN:
p=myU i,y =const
PeakTnBHOE NBIKEHIE

Mexanuyeckas padora. @opMyiia Jj1s1 BEIYUCICHUS PaOOTHI CHIIBL:

A=Fscosc

Mexannueckas MOITHOCTD:

n=4
I

1.18

Kunernueckas u MOTCHIHAJIbHAsA SHCPIrus. dDOpMyna JUIA BBIYHCIICHUA

KMHETUYECKON IHEPTHHU:

H!UE
Ey ="

TeopeMa o0 kuHeTHUYeCKOU dHeprun. Popmyria 1 BEIYMCICHUS IOTEHIHAIBHON




OHCEPIuM T€jia, IOAHATOIO

Hax 3eMIIEH:

E,=mgh

Mexaandeckas OHCPIUA:

E=E.+E P
L.19 3aKOH COXpaHEeHMs] MexaHn4eckou saHeprun. dopmyna i 3aK0Ha COXpaHEHUs
MEXaHMYECKON SHEPrUU B OTCYTCTBHUE CUJI TpeHUs: E = const.
[IpeBpalieHrie MEXaHUYECKON PHEPTUU MTPU HATUYUU CUJIbI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIOY» MEXAHUKH.
Poryar. MomenT cunbl: M - Fl.
VYciioBre paBHOBECHS pblyara:
M +M +..=0
1.20
[ToaBuxHBIN 1 HeTOABWXKHBIN O0510ku. KITJ] mpocThix MEeXaHU3MOB,
n= Anonesaas
A‘S&TII."IH
JlaBiieHue TBEpAOTO TENA.
dopmya 171 BBIYMCICHUS 1aBJICHUs TBEPAOTO Tella:
_F
P= G
191 JlaBnenue raza. ATmocepHoe TaBiIeHUE.
. I'mapocrarnyeckoe naBjIeHUE BHYTPHU HKUJIKOCTH.
®opmyna 115l BBIYUCICHUS JaBJICHUS BHYTPH KUIKOCTH:
P=PE+DPu,
1.22 3axoH Ilackans. ['mapasianueckuii mpece
3akoH Apxumena. PopMmyna Ajig ONPENCICHHUS BBITAJKUBAIOLIEH CHUIIBI,
JICUCTBYIOILEH HA TEJIO, TOTPYKEHHOE B KUIKOCTh WJIN ra3:
1.23

VYcnosue nnaBanus tena. [lnaBanme CYI0B U BO3AYXOILJIaBaAHUEC




1.24

Mexanuveckue KosieOaHus. AMIUIMTYyZa, TEPHOJ W YacToTa KOJICOaHUM.

®opmyiia, CBA3BIBAIOIIASA YACTOTY U MEPUO]] KOJIeOaHHIA:

1.25

MareMaTnueckuii ¥ NpPYXKUHHBIM MasATHUKH. [IpeBpaieHue bSHepruu Ipu

KoJIeOaTeIbHOM JABHXCHHUHU

1.26

3aryxaromue kojaebanus. BeiHyxaeHHbie konebanus. Pezonanc

1.27

1.28

MexaHndecKkue BOJIHEL. HpOI[OJ'IBHBIC U TIOIICPCYHBIC BOJIHBI. IIJ'II/IHa BOJIHBI H

CKOPOCTb PacpOCTPAHEHUSI BOJHBI:

h=v-T

3Byk. I'pomkocTh U BbIcoTa 3ByKa. OTpa)keHHE 3BYKOBOH BOJIHBI HAa T'paHULE

IByX cpen. MH(pa3Byk U yIbTpa3ByK

1.29

Tlpaxmuueckue pabomol

N3MmepeHnne cpenHell IMIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
OPYXUHBL, KOOPPUIIMEHTa TPEHUS CKOJBXKEHUS; padOThl CHIIBI TPEHUS, CHUJIIbI
YIOPYTOCTH; CpPEIHEH CKOPOCTH JABMKEHHUSI OpyCKa MO HAKJIOHHOW IUIOCKOCTH,
YCKOpEeHHUs OpycKa MpH JBMKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHl H
nepuosia KojaeOaHWi MaTeMaTHMYeCcKOro MasTHHUKA, 4YacTOTBl M Iepuojaa
KoJIeOaHMI PYKUHHOTO MasiTHUKA; MOMEHTA CHJIbI, ICUCTBYIOIIETO HA PhIYar;
paboThl CHIJIBI YIPYTOCTH MpU HOABEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
0J10Ka; pabOTHI CUJIBI YIIPYTOCTH MPHU MOABEME TPy3a C MIOMOIIBIO TTOJABHXHOTO
OJ10Ka.

HccnenoBanre 3aBUCUMOCTH apXHUMEIOBOM CHIIBI OT 00BEMa MOTPYKEHHOU
YacTH Teja U OT INIOTHOCTHU JKUAKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIICH CUJIBI
OT MacChl TeJa; CHJIbI TPEHUS CKOJIBKEHHUS OT CHJIBl HOPMAJIbHOTO JaBJICHUS U OT
poZla MOBEPXHOCTHU; CUJbl YNPYrOCTH, BO3HUKAIOLIEH B NIPYXKUHE, OT CTENEHU
nedopmaluu NPy KUHBI; YCKOPEHHUs OpyCKa OT yrIJla HakJIOHA HampaBIISIONICH
nepuoAa (4acToThl) KoieOaHUN HUTSAHOTO MAasTHHKA OT JUIMHBI HUTH; TIEPUOMA
KOJIeOaHWI MPYKMHHOTO MasTHUKA OT MAacChl Tpy3a M KECTKOCTU TPY>KUHBI;
HCCIIEIOBAaHNE HE3aBHCHUMOCTH TMEpHOoJa KOJICOaHW HUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS pblyara

1.30

Qusuueckue A6NeHUs 6 npupode: TIPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B KMBOM U HEKUBOU IPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IIPUPOIE U

TEXHUKEC, TMPUIHMBBI W OTIHBBI, JABWXXCHHC IIJIAHCT ComHaeuHon CHUCTEMBI,




pPEaKTUBHOE JBHIKEHUE KUBBIX OPIraHU3MOB, PbIYard B TEJIE YEI0BEKA, BIUIHUE
aTMOC(EpHOrO JaBJICHUS HA JKMBOW OpraHU3M, IUIaBaHHE pbIO, BOCIPHITHE

3BYKOB KUBOTHBIMHU, 3CMIJICTPACCHHUC, celicMUUecKue BOJIHBI, HYHaAMH, 3XO

Texnuueckue yC‘WlpOlZCI’)’lBG.’ CIIMAOMETP, AATYHUKHU IIOJTOXKCHUSA, PACCTOSAHHUA U
YCKOpPCHUA, AOUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BI/I)KHHﬁ n

HCHO,Z[BI/I)I(HBIﬁ 6J'IOKI/I, HAKJIOHHAsA IINIOCKOCTb, IMPOCTBIE MCXAaHU3MEI B 6I>ITy,

131 cooOmrarmmecss cCoCy/Ipl, YCTPOWCTBO BOJOINPOBOJA, T'HMIPABIMYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HAcOC, apeoMeTp, 3XO0JIOT,
UCTIOJIb30BAaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIUUIOBBIE ABJIEHUA
OCHOBHBIC  TIOJIO)KEHHUSI  MOJICKYJIIPHO-KUHETUYECKOH  TEOPUH  CTPOCHHSA

2.1 BelecTBa. Mojienu TBEPAOTo, AKHUJIKOTO U ra3000pa3HOro COCTOSHUI BelecTBa.
Kpucramnmmyeckue n amopgHbIe Tena

25 JBwkenne dyactui BemecTBa. CBA3b CKOPOCTH JIBUKEHHS YacTHULl C

' Temreparypoii. bpoynosckoe asrkenue, nuddyzus

23 CMauuBaHue U KanWUISIPHbIE SIBICHUS

24 TemioBoe paciiupeHue u cxatue

2.5 TennoBoe paBHOBECHE

26 Buytpennsist sneprusi. Pabora u Teruiomepenadya Kak CIIOCOOBI W3MEHEHHS

' BHYTPEHHEH 3HEpruu

2.7 Bunpl Tenonepenauu: TeI0NPOBOIHOCTh, KOHBEKIUS, U3TyYCHHUE
HarpeBanme w oxmaxaeHue Ten. KomWMYeCcTBO  TEIIOTHL. — YeibHas
TEIJI0EMKOCTD:

2.8
O=cm(ty—t)
3aKOH COXPAaHEHHUs PHEPrMHM B TEIUIOBBIX Ipolieccax. YpaBHEHHE TEIJIOBOIO
Oananca:

2.9

O +0, +..=0
Ucnapenne u koHuaeHcanud. M3meHeHHe BHYTPEHHEH SHEpPruuM B MpolEcce

510 UCTapeHus W KoHAeHcanuu. KumneHwe >KUAKOCTU. YJenpHass TerioTa

. napoo6OpazoBanus: L = O/m

2.11 BnaxnocTe BO3ayXa




[InaBnenne w Kpuctammsanusa. V3mMeHeHHe BHYTPEHHEH HHEpPruu MpHu

IJIaBJICHUU U KpUCTAJIJIN3alluH. yIICHBHaH TCIJIOTA IJIaBJICHUA:

2.12 ) 0
Cm
BuyTpeHHs1s1 sHeprus cropanus TOIUIMBA. Y I€JbHAs TEIJI0Ta CTOPAHUS TOIINBA:
2.13 q=0/m
2.14 [Mpunnuns! padoTe! TemoBbix apurarenei. KITJI temmoBoro npurarens
IIpaxmuueckue pabomul
W3MmepeHune ynenpbHOW TEIIOEMKOCTH METAUIMYECKOrO LWIMHAPA; KOJIWYECTBA
TEIUIOThl, MOJIyYEHHOTO BOJOM KOMHATHOM TeMmeparypbl (UKCHPOBAHHON
Maccbl, B KOTOPYIO OIIyIIEH HarpeTbli LWINHADP; KOJWYECTBA TEIIOTHI,
2.15 OTJAHHOI'O0 HAarpeTbiM LWIMHAPOM, IOCJIE OIYCKAaHMsS €ro B BOJY KOMHAaTHOU
TEMIEPATYpPbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/1yXd; YAEIbHOW TEMJIOTHI
iaBieHuss Jpga. VccinenoBaHwe U3MEHEHHUs TeMIlepaTypbl BOJbBI  IIPHU
Pa3IUYHBIX YCJIOBHSX; SBJICHHS TEIUIOOOMEHA MpU CMEIIMBAHUU XOJIOJAHOM U
ropsiuei BOAbI; IPOLECCA NCTIAPEHHUS
Qusuueckue sa6nenUs 8 npupooe: TOBEPXHOCTHOE HATSDKEHUE U KalUJUIIpPHbIE
2.16 SBJICHHSI B TPUPOJIC, KPUCTAUIBI B mpupone, uznydenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKUE OpH3bl; 00pa3oBaHKUe POCHI, TyMaHa, MHEs, CHera
Texnuueckue ycmpoticmea. KalWIISAPbI, IPUMEPHI UCIIOIb30BaHMs KPUCTAIIIOB,
517 KUJKOCTHBIM TEPMOMETp, JAaTYUK TEMIIepaTypbl, TEPMOC, CHUCTEMAa OTOIJICHUS
. JIOMOB, TUTPOMETpBI, IICUXPOMETpP, MapoBas TypOWHA, JBUTraTeilb BHYTPEHHEIrO
CropaHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 OnexkTpu3zanus Tein. J[Ba BUaa 3JeKTPUUECKUX 3apsiioB
3.2 B3anmMogeiicTBue 3apsykeHHbIX Tel. 3akoH Kyiona
33 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
14 Onexrpuueckoe mnone. Hanpsx€HHOCTh anekTpudeckoro mnouns. [IpuHiun
' CYNEpPIIO3UINH NEKTPHUUECKUX MOoJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu »nektpudeckux 3apsaoB. JleWcCTBUE SIEKTPUYECKOrOo TMOJA Ha
' ayIeKTpudeckue 3apsbl. [[pOBOAHMKYN M TUANEKTPUKH
3.6 [locTosiHHBIN 31eKTpUUecKUil TOK. [leiicTBUs 2neKTpuueckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t, U=A4/4

:‘)HeKTpI/I‘IeCKOG COIIPOTUBJICHHC. y,I[GJ'IBHOC QJICKTPHUICCKOC COIIPOTUBJIICHUC!

3.7 R =pl/S
18 3akon Oma aiisa yyactka aekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHUE TTPOBOJHUKOB:
I,=1,; U=U,+U,; R=R +R,
3.9 [TapannensHOE COEAMHEHNE TPOBOJHUKOB PABHOTO COMTPOTUBIICHHUS:
U =Uy;I=I+I; rR=5
2 2 7
Cwmenranable COeTMHEHUS TIPOBOTHUKOB
Pabota u momHOCTh 35ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 0= 12 ‘R-t
319 OnpiT Opcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHMKA C TOKOM. JIMHMH
MarHUTHOM MHAYKIUU
3113 MaruuTHoe TIOJIE TOCTOSHHOIO MarumTa. B3aumojeiicTBHE MNOCTOSHHBIX
MarHHuTOB
3.14 JleficTBHEe MarHMTHOTO MOJISI HA IPOBOJIHUK C TOKOM
3.15 Oneitel @apanes. SBnenue 3neKTpoMarHuTHON MHAYyKUKU. [IpaBuino Jlenna
Ipaxmuuecxue pabomoi
N3MepeHne  BIEKTPUYECKOrO0  CONPOTUBIEHHUS  PE3UCTOpa;  MOIIHOCTH
AIIEKTPUYIECKOTO TOKA; padOTHI SJEKTPUUECKOTO TOKA.
3.16 UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOUIETO B IPOBOJAHUKE

(pe3ucTophl, TaMIOYKa), OT HAMIPSHKCHHS Ha KOHI[aX MTPOBOJAHHKA; 3aBUCHUMOCTH
COTIPOTUBIIEHUS OT JJIMHBI IPOBOJHUKA, TUIOIIAIU €T0 MONEPEYHOro CEYeHUS U

YACIBHOTO COIIPOTUBJICHHA.




[TpoBepka mpaBuia JUisl AJIEKTPUUYECKOTO HANPSDKEHUS MPU TOCIeI0BaTEIbHOM
COCIMHEHUHU TMPOBOJHMKOB; MpaBWIA JJISI CUJIbl JJIEKTPUUECKOrO0 TOKa MpH

mapauiCJibHOM COCAMHCHUU ITPOBOAHHUKOB (pC3I/ICTOpBI n J'IaMl'IOLIKa)

Qusuueckue A6leHUs 6 nNpupode: SIEKTPUUECKUE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE T0JIe 3eMJTH, Ipetid MorocoB,
POJIb MATHUTHOTO TIOJIST JJIsl KU3HU Ha 3eMJIe, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOcCTar,
CUCTYMK  DJIGKTPUYECKOW  DHEPruHu,  DIEKTPOOCBETHTENBHBIE  MPHUOOPHI,
3.18 HarpeBaTellbHbIC AIEKTPOIPUOOPHI (mpumepsr), ANEKTPUYECKUE
MPEAOXPAHUTENIN, DJIECKTPOMArHUT, JJEKTPOABHUTATENh IMOCTOSIHHOTO TOKa,
reHepaTop MOCTOSHHOTO TOKa
3.19 OneKkTpoMarHuTHeie BOJHBIL. [1Ikana 31eKkTpoMarHuTHRIX BOJIH
3.20 JlyueBast mozens ceta. [IpsmonuHeliHoe pacipocTpaHeHHEe CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenominenue cBeta. 3aK0H MPETOMIICHHS CBETA
3.23 Hucnepcus cseta
394 Jlunza. Xox nydedd B nmH3e. DOKyCHOE paccTosiHue JUH3BI. OnTHYecKas CHIl
' muH3bl: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. OnTuyeckue mpudopsl
IIpakxmuueckue pabomoi
##tPar#H#lI3Mepenne ONTHUYECKON CHIBI coOuparommeld JUH3bI, (OKYCHOTO
paccTosiHus coOuparolei JTMH3bI (110 CBOICTBY paBeHCTBA pa3MepoB IpeIMeTa U
M300paXeHHsl, KOTrJa MpeAMET DPACIOIOKEeH B JBOWHOM (DOKyce), mokazaTens
3.26 MIPEJIOMIIEHUS CTEKJIA.
##H#HPar##llccnienoBanre CBOWCTBA M300pa)keHUs], TOJIYYEHHOTO C MOMOILBIO
coOuparomield JHMH3bI; U3MEHEHHUs (OKYCHOTO PACCTOSHUSA JBYX CII0)KEHHBIX
JIMH3; 3aBUCUMOCTHU yrja MPEIOMJIEHUS CBETOBOIO Jiyya OT yIja MaJeHus Ha
IPaHULE «BO3LyX — CTEKIIO»
327 Qusuueckue senenuss 6 npupoode. 3atrmeHuss Connma u JlyHbI, 1BeTa Ted,
. ONTHYECKHUE SBJICHUS B aTMOcdepe (1BeT Heba, pedpakiius, paayra, MUPaK)
398 Texnuueckue ycmpoticméa: OYKH, TeEpUCKOI, (oToannapaT, ONTHYECKUE
‘ CBETOBOJIbI
4 KBAHTOBBGIE SABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(a-, Oera-, raMma-usnydeHus. Peakuum anbda-u Oera-




pacnana

4.2 OmneiTel Pe3epdopna no paccesuuro anbda-vactuil. [Imanerapras Moaeins aToMa

4.3 CoctaB aTroMHOrO0 siapa. M30Tomnbl

4.4 Ilepuon nonypacnana aTOMHBIX sJI€p

4.5 SAnepHbie peakinu. 3aKOHbI COXPAHEHHUS 3aps10BOTO M MACCOBOTO YHCEIT
Qusuueckue A6leHUs 6 npupode. E€CTECTBEHHBIM paJMOAKTUBHBIM  (OH,

4.6 KOCMHUYECKHE JIyud, PaJUOaKTHUBHOE W3JIyY€HHWE MPUPOJHBIX MHUHEPAJIOB,
JIENCTBUE PAMOAKTUBHBIX U3TyYEHUN HA OpPraHU3M YeIOBeKa

47 Texnuueckue ycmpoticmea.: CIEKTPOCKOII, UHAUBUAYAIbHBIN 103UMETp, KaMepa

BI/IJ'IBCOHa, sAACpHad SHCPreTUKa




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» dusuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacce/ [lepeimkun V.M., IBanoB
A.N., AxumonepHoe o6miectBo «M3marensctBo «lIpocBemenner»

» dusuka, 8 kimacc/ [Neppimkua A.B., O01ecTBO C OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«IPODAy; Axinoneproe oodmectBo «M3narenscTBo «IIpocBemiennes

» ®usuka, 9 xnacce/ [epoimkun A.B., ['yrauk E.M., O61ecTBo ¢ orpaHnueHHOM

OTBETCTBEHHOCTHIO «IPODA»; AximonepHoe obmiecTBo «M3marenscTBo «IIpocBemnienney

METOIUYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

1 B.1. JIykamuk COopHuk 3aaa4 no ¢pusuke. 7-9 knacesl. — M. [Ipocsemenue, 2019 rox.
2. A.E.MapoHn, E.A. Mapon /lunaktuueckue Mmatepuaisl 7, 8, 9 knaccel M3narenscTBo
«JIpoda» Mocksa 2018ro.

3. ®uionosuuy H.B. Meroanueckoe nocobue k yueoHuky A.A. Ileppimkun @I'OC. 2015
4. Coopnuk 3ana4 no ¢pusuke 7-9xi. A.B. [lepeikun; coct. H.B.®unonosuu.- M.: ACT:

Actpenb; Bnagumup BKT, 2017 roa.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Kararnor ccputok Ha pecypcebl o pusuke DHnuknoneauu, ondnuorexku, CMU, By3bl, Hay4YHBIC
OpraHusaiuu, KoHpepeHIuu 1 Jap.

http://www.1vanovo.ac.ru/phys

Bbecrinarnpie oOyyarorye nporpaMMsl o ¢pusuke 15 00ydaromux mporpamMmm 1o pa3indHbIM
pasznenam ¢usuku http:// www.history.ru/freeph.htm

JIaGoparopusie paboTsl 10 (u3nke Bupryansusie 1aboparopHsie padboTsl. BupTyanbHble

JIeMOHCTpAIIMU KCIIEPUMEHTOB. http://phdep.ifmo.ru



Anumanus Gu3ndeckux npoueccoB TpexMepHbie aHUMAIlMU M BU3YyaJIU3alus 10 (GU3UKE,
COTPOBOXKIAFOTCS TECOPETUUCCKUMH 00BsICHEHUAMH. http://physics.nad.ru

Ousnueckas suHnMKIONe AU ClipaBOYHOE U3JIaHKE, COACPIKAICe CBEICHUS 110 BCEM
o0nactaM coBpeMeHHOM pusuku. http://www.elmagn.chalmers.se/%7eigor

HNudoypox.py,

videouroki,
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