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MMOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢Qu3uke Ha YpOBHE OCHOBHOTO o0OmIero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoMm (enepanbHOI paboyeit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeaMera « Ouzmkay.

[Iporpamma 10 ¢Qu3uke Ha yYpOBHE OCHOBHOTO o0OmIero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30oBaTeNbHON MpPOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yueToM ¢eaepaibHON pabodeil mporpaMMbl BOCIIUTAHUS U
KOHIENIMHU MTpernojaBanus yueOHoro npeamera «Ouznkay.

Copepxanue mnporpaMMbl 1o (u3uMKe HampaBieHO Ha (HOpPMHUpPOBaHUE
€CTECTBEHHOHAYYHON TI'PaMOTHOCTH OOYYAIOMIMXCA M OPraHU3ALMIO0 H3YyUYCHHS
¢u3MKuM Ha JeATeIbHOCTHOW OCHOBe. B mporpamme mo ¢u3sMke y4UTHIBAIOTCA
BO3MOXXHOCTU yd4eOHOro mnpeamera B peanuszanuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMbBIM JTUYHOCTHBIM U METAlPEJAMETHBIM pe3ybTaTaM 00yUYeHHs, a TaKXKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma o ¢usuke ycraHaBIMBaeT pacnpeeieHne yueOHoro Marepraia
1o rogam o0y4yeHus (Mo Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIHHOCTD
U3y4YEeHHs] T€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHs IMPEAMETHOTO COACpKaHUA U
y4eTe BO3PaCTHBIX OCOOEHHOCTEH 00yUYaroIuXcsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHUS METOAMYECKOM
MIOMOIITY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®duszrka SBIAETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEeIMETOB, MOCKOJbKY (HU3UUYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOILIECCOB U
SBICHUH, W3yYyaeMbIX XUMHCH, OuWosorued, acrpoHomMuerd u QPU3HICCKOU
reorpadgueid, BHOCHT BKJIAJ B €CTCCTBEHHOHAy4YHYI0 KapTHHY MHUDPA,
MpeNoCTaBIsieT Hambojee SCHbIE O0O0pas3lbl MPUMEHEHUS HAYYHOTO METojAa
MO3HAaHMSI, TO €CTh CIIOCO0a MOJIyUYeHUs JOCTOBEPHBIX 3HAHUI O MUDE.

Onna w3 riaaBHBIX 3a7a4 (U3WYECKOro OOpa30BaHHUSA B CTPYKType OOIIETO
o0pa3oBaHus COCTOMT B (DOPMHUPOBAHWHM €CTECTBEHHOHAYYHOW TPAMOTHOCTU H
MHTEpEca K HayKe y 00yJaroluxcsl.

N3yuenne Qusukn Ha 0a30BOM YypOBHE MPENNOJaracT OBJIAJICHHUE
CIEAYIOINUMHU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPAaMOTHOCTb:

e HAy4HO OOBSCHSTPH SBICHUS,

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIE/IOBAHMUS;



HHTCPHOPETUPOBATL AAHHBIC M HCIOJb30BATh HAYYHBLIC JOKA3aTCIILCTBA
AJI1 TIOJTYYCHUA BBIBOIOBY.

Henu wu3yueHuss (GuU3MKK Ha YPOBHE OCHOBHOro oOmIero oOpa3oBaHMs
Ompe/eNicHbl B KOHIICTIIMU TIpenojaBaHus ydeOHoro mnpeamera «Duszmka» B
oOpa3oBarenbHBIX opranuzauusax Poccuiickoit ®enepaiuu, pearu3yronmux
OCHOBHBIE 00111€00pa30BaTEIbHbBIE TPOTPAMMBI.

Henu uzydenust Gpu3uku:

NpPHOOPETCHHE WHTEpeca W CTPEMIICHHS OOYYarOIIMXCSI K HAayIHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHE WX HWHTCIUICKTYaJIbHBIX M TBOPYCCKHUX
CIIOCOOHOCTEI;

pa3BHUTHE NPEICTABICHUN O HAYYHOM METOJC TTO3HAHUS ¥ ()OPMHPOBAHUE
UCCJIEIOBATEIBCKOTO OTHOMICHUS K OKPY)KAIOIITUM SIBJICHUSM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yinbTaTa H3yYCHHS
OCHOB CTPOCHHMSI MaTepuu U (QyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEACTABICHUNH O POJU (U3MKU JJIA PAa3BUTHS JIPYTHUX
€CTCCTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE  TIPEJACTABICHMA O  BO3MOXHBIX  cdepax  Oyaymieu
npoeCcCHOHATBHOM JIeITeILHOCTH, CBSI3aHHON C (DM3HKOM, IMOATOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HAIPaBJICHHUHU.

I[OCTI/DKGDHI/IG ATUX MeJien ImporpaMMmsbl 110 (1)I/I3I/IK€ Ha YpPOBHC OCHOBHOI'O
O6I.IIGFO 06pa30BaHI/I5[ oOecrnieunBaeTCs PCHICHUCM CIICAYIOIINUX 3ada4:

npuoOpeTeHne 3HAHUKW O JUCKPETHOM CTPOGHHUU  BEIIEeCTBa, O
MEXaHUYECKHX, TEIJIOBBIX, AJIEKTPHUYECKUX, MATHUTHBIX M KBAHTOBBIX
SBJICHUSX;

npuoOpeTeHne YMEHUN OMHUCHIBATH U OOBACHATH (PU3HUECKUE SBJICHHS C
UCIIOJIb30BaHUEM TIOJTyYCHHBIX 3HAHUH;

OCBOCHUE METOJOB PEIICHUS NPOCTEHIINX pPACUETHBIX 3aJad C
UCIIOJIb30BAHUEM bu3IIeCcKuX MOJIETIEH, TBOPUYECKUX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BHUTHE YMEHUHN HAOIIOJATh MPUPOJIHBIE SIBJICHUS U BHITIONHATH OIBITHI,
nabopaTopHbie pabOTBI H  OAKCIEPUMEHTAIBHBIE HCCIECNOBAaHUA C
UCTIOJIb30BAaHNEM U3MEPUTEIHHBIX TPHOOPOB;

OCBOCHHE TPHEMOB paboThl ¢ MH(popmaImenn GU3HNIECKOro COAECpKAHUS,
BKJTFOYast MH()OPMAIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3NKH, aHATU3 U
KPUTHUYECKOE OIICHUBaHNE MHPOPMAIINH;

3HAKOMCTBO cO cepaMu MpodheCcCHOHATIBHON AeATeIbHOCTH, CBA3aHHBIMU
C ¢U3HKOW, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
TOCTIKEHUAX (PU3MUECKOU HAYKH.



OO611ee yncI0 4acoB, peKOMEHIOBAHHBIX JUIS U3yYeHUs! (PU3UKK Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hejeno), B 8 kiacce — 68
yacoB (2 waca B Hememwo), B 9 kmacce — 102 uaca (3 dwaca B HEAemo).

[Ipennaraemslii B mporpamme 1no (Qu3uKe MnepevyeHb J1abopaTopHbIX padboT U
OMBITOB SBJISIETCS PEKOMEHIATENbHBIM, YUUTEIh JI€TAET BHIOOP MPH MPOBEICHUU
7a0b0paTOpHBIX PAabOT M ONBITOB C YYETOM HUHAMBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CUcKa 3KCIEPUMEHTANBHBIX 3aJlaHui, MpeajiaraeMblX B pamKax
OCHOBHOT'O I'OCY/IapCTBEHHOI0 9K3aMEHA 110 (PU3UKE.



COAEPXAHUE OBYUYEHUA

7 KITIACC
®Du3uKa u e€ poJib B IO3HAHNH OKPYKAKIIEr0 MHPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. PU3NUYECKUE SBICHUS:
MEXaHWYECKHUE, TEMIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenUuMHbL. M3Mepenue ¢usnueckux BennuyuH. Duzmueckue
npubopsl. [lorpemnocts n3mepennit MexxayHapoaHasi ciCTeMa €IMHUII.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT TPUPOLY.
EcTecTBeHHOHAYUYHBIM METOJ TMO3HAHUS: HAOJIOJEHUE, MOCTaHOBKAa HAYYHOIO
BOMPOCA, BBIBUKEHUE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, 00BICHEHHE
HabmoaeMoro sBieHus. Onucanue GuU3NUecKuX SBJICHUN C TOMOLIBI0 MOJIENeH

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckue npuOOPHI U MpOLEAypa MPSAMbIX U3MEPEHUN aHAOTOBBIM U
U(GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

1. OmpeneneHue EHbI IeEeHUs IKaJIbl U3MEPUTEIHLHOTO pUoopa.

2. H3MepeHue pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO TEA.

4. OmpepneneHue pa3MepoB MajbIX TEl.

5. M3mepeHue Ttemneparypbl NP IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U

JaTYMKa TEMIIEPATypPhl.

6. lIpoBenenue ucciaenoBaHus MO MPOBEPKE TMIIOTE3BI: NAJBHOCTH MOJIETA
IIapuKa, MyIEHHOTO0 TOPU30HTAIbHO, TEM OOJIbIIe, YeM OOJbIlE BBICOTA
IIyCKa.

IlepBoHayanbHbIE CBEAECHUS O CTPOCHUH BeELECTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJBl, WX pa3Mmepbl. OIBITHL,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxenue dactul BemecTBa. CBs3pb CKOPOCTH JBHKEHHS 4YacTHL C
Temrepatypoil. bpoyHoBckoe aBuxkenue, nuddysus. BzaumopgelicTBue uacTuil
BEILIECTBA: IPUTSIKEHUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME ra30B, KUIKOCTEW M TBEPABIX
(kpucTaIIIMYECKUX) Tell. B3auMocBs3b MeXay CBOMCTBAaMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX MU UX aTOMHOMOJIEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.

2. Habmonenue nuddysuu.



3. HaGmionenue  gBiCHUM,  OOBACHAIONIUXCS  TMPUTHKCHUEM  WIU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OneHka jJuaMeTpa aTomMa METOJOM pSA0B (C  HCIOJIb30BaHUEM

dotorpaduii).

2. OnbITHI 110 HAOTIOJEHUIO TEIIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.

JIBuKeHMe U B3aUMOJAeiCTBHE TeJl.

Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacyer myTu u
BPEMEHHU JIBHKCHUS.

SBnenne wHepUMU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBMO)KEHUsSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
o0beMa BellecTBa.

Cuna Kak XapakTepUCTHUKa B3auMojeicTBusa Tes. Cuia ynpyrocTd M 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TsokecTd. Cujia TSKECTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHON mpsimoil. PaBHoxelicTByromas cui. Cuiaa TpeHUs.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4ecKoro JBUKEHUS Tena.
H3mepeHne CKOpOoCTH MPSIMOJIMHEMHOTO JBUKCHUS.
HaGmronenuie siBeHUsT HHEPIIUH.

1
2
3
4. HabGnroneHrue U3MEHEHHS CKOPOCTH IIPH B3aUMOICHCTBHH TEJL.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TEJ.
6. CloxeHue CuJl, HalpaBJICHHBIX IO OJHOM MPAMOIl.
Jlabopamophuie pabomot u onvimot.
1. OmnpeneneHre CKOPOCTA PAaBHOMEPHOIO JABWKEHUS (IIapUKa B JKUIAKOCTH,
MOJICIIH JICKTPHUECKOTO aBTOMOOMJIS U TaK Jajiee).
2. OmpeneneHne CpelHEW CKOPOCTH CKOJBKEHHS OpycKa WM IMapuKa II0
HAKJIOHHOM TNTIOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPIOTO TEA.
4. OnpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
MPYXUHBI OT TIPUITOKEHHOMW CHUJIBI.
5. OmpITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXEHHUS OT
Beca Teja 1 XapakTepa CONMPUKACAIONTUXCS MTOBEPXHOCTEH.
JlaBieHne TBEPABIX TeJl, *KUAKOCTEH U ra3os.



Hasnenune. CnocoObl yMEHBILICHHUS U yBEJIMUYEHUs AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JaBJICHHMsS Ta3a OT oObeMa, Temmeparypbl. llepemaua naBneHus
TBEPABIMU TEJIaMH, XUAKOCTAMU U razamu. 3akoH Ilackansa. IlmeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JAABICHHUS XUJIKOCTU OT TIyOuHBI. ['Mapoctathyeckuii
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emsnn u atMochepHoe aaBieHue. [IpUyuHBI CylIECTBOBaHUSA
Bo3aymiHON o6onouku 3emnu. OnbiT Toppuuennu. M3amepenue atmochepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUSI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOro TABICHUSI.

JleificTBUE KMIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teslo. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomnnaBanue.

Jemoncmpayuu.
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3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaua naBiaeHUs KUAKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

I'mppasnnueckuii npecc.

[IposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAJIKMBAIOIIEH CHJIBI OT 00bEMa MOrPYXKEHHOH YacTH
TeJa U INIOTHOCTU KUAKOCTH.

PaBeHCTBO BBITAJIKMBAIOLICH CUIIBI BECY BBITECHEHHON KUIAKOCTH.
VYcnoBue 1uiaBaHus TeN: IJIaBaHUE MIIU IOIPYXKEHHUE TNl B 3aBUCHMOCTH
OT COOTHOLIEHUS IUIOTHOCTEH TeJla U KUAKOCTH.

Jlabopamopnuie padbomut u onvimet.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrpyKEHHOM B
YKUAJIKOCTb YaCTH Tela.

OmnpeneneHue  BBITAIKUBAIONIEH  CHJIBI, JEHCTBYIOIIEWM Ha  TeJoO,
MOTPYKEHHOE B KUIKOCTb.

IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOLIEN CUIIBL, IEMCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbIThl, AEMOHCTPUPYIONIME 3aBHCUMOCTb BBITAJIKUBAIOLIECH CHIIBL,
JCUCTBYIONIEH HAa TENO0 B JKHAKOCTH, OT 00BEMa TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

KoncTtpyupoBanne apeoMeTpa WIM KOHCTPYHPOBAHUE JIOAKH U
OIpEAEIICHUE €€ TPY30MOABEMHOCTH.

Pabora u MOIIHOCTH. DHEPrHUs.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. lIpumeHeHue mpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3on0Toe mpaBwiIo» MexaHukH. KoadduiueHt mnone3Horo aeicTBus (nainee —
KIIJl) npocTeix MexaHu3MoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTMdeckass M NOTEHLUAIbHAs OJHEPIUs.
IIpeBpamienne 0JTHOrO BHUJIa MEXaHUYECKOW SHEPTUU B IPYrod. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenve paOOThl CUIIBI TPEHHS NMPU PABHOMEPHOM JIBMXKCHHM Teja

110 TOPU30HTAJIbHON ITOBEPXHOCTH.
2. HccnenoBanue yciioBHl paBHOBECHS pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3ydeHune 3aK0HA COXpPAaHEHMS] MEXaHUUYECKON SHEPTHUH.
8 KIIACC

TemioBbie sIBJECHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca U pasMepbl aTOMOB M MOJEKyJ. OTNBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mogenun TBEPAOro, >KUIKOTO M Ta3000pa3HOTO COCTOSIHUH BeIeCTBa.
Kpucrannunueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPBIX TEJI HA OCHOBE IIOJIOKEHUM MOJICKYISIPHO-KHHETHYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE sIBJICHUA. TemIoBoe pacIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMIEepaTypbl CO CKOPOCTBHIO TEIJIOBOIO JBUXKCHUS
gactull. BrHyTpeHnsss sHeprus. CrnocoObl M3MEHEHUsS BHYTPEHHEH DHEPTHM:
Teronepeaada 151 COBEPIIIECHUE paboTHI. Bubt TETJIoNepe1auu
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JYYCHHE.

KomnuecTBo TeruioTel. YjenpHas TEIUIOEMKOCTh BeEIIecTBa. 1eIUIOOOMEH H
TEIUIOBO€ paBHOBeCHE. YpaBHEHHME TeIuloBoro ©OanaHca. IlnmaBinenue wu
OTBEPJICBAHUE KPHUCTAJUNIMYECKUX BEIIECTB. YAEJIbHAas TEIUIOTAa IJIABJICHUS.
[TapooOpazoBanne u koHmeHcamnus. Mcmapenue. Kumenme. YiaenpHas TtemioTa
nmapooOpa3oBaHus. 3aBUCUMOCTb TEMIICpATyphl KHIICHHS OT aTMOC(HEpPHOTo
JTaBJICHUS.

BnaxHocTbs Bo3myxa.

DHeprus TOIJIMBA. Y A€IbHAS TEIJI0Ta CTOPAHUA.

[Mpunuunsl padotbl TernoBeix aABurateneid KIIJ[ TtemmoBoro asurartens.
TermnoBbie IBUTAaTENIN U 3aLIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpPAHEHUS U MPEBPAILCHUS] SHEPTUU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HabGmonenune OpOyHOBCKOIO IBUKEHHUS.
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10.
11.
12.
13.

Ha6monenue nuddysuu.

HaGmonenue siBjeHUi cMaurBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHnne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIaXKJICHHU.

[IpaBuna n3MepeHus: TeMIeparypsl.

Buabl reronepenaymn.

OxnaxxaeHue Npu COBEPILICHUH PAOOTHI.

HarpeBanue npu coBepiiieHn# pabOoThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPaTyphl MPHU TUIABJICHHH.
Mojenu TEemJIOBBIX ABUTATEIICH.

Jlabopamopnuvie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Ornpenernenue naBjieHUs BO3yXa B OaJIOHE HITTPHUILA.

OnbITHl, JIEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JaBICHHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKIECHHUS.

[IpoBepka rUIOTE3bl JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPaTYPHI.

HaGmonenne w3MeHeHHMs] BHYTPEHHEH OSHEPruyd Tella B Pe3ysbTaTe
TEIJIoTepe1aud U pabOThl BHEIITHUX CHIL.

HccnenoBanue sBACHUS TEIUIOOOMEHA IIPU CMEIIMBAHUHU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIIOTHI, TOJYYEHHOTO BOJOH  TIpHU
TEIJI000OMEHE C HAarpeThIM METATHICCKUM ITUITUHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHnue OTHOCUTEIFHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

JJleKTpUYecKre U MATHUTHBIE SIBJICHHUS.

OnekTpusauus Tenl. JIBa poaa 3JIEKTpUUYECKHX 3apsaoB. B3ammonenctsue
3apspKeHHBIX  Tell. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSHUS MEXTY TelIaMu).

Onekrpuueckoe mnoisie. Hanpsx€HHOCTh 3nekTpuueckoro mnoisa. [IpuHiun
CYNEPHO3UIMH EKTPUUECKUX TT0JIeH (Ha KAYECTBEHHOM YpPOBHE).



Hocurenu snekTpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUUYECKUM TOK. YCIIOBUS CYIIECTBOBAHUA DSJIEKTPUUYECKOTO TOKA.
HcToyHUKM TOCTOSTHHOTO TOKa. JIeMCTBUSA 2JIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
o ydactka uenu. llocrnenmoBatenbHOE W HapalieIbHOE — COCIUHEHUE
POBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKTpUUecKue ey U MOTPpeOUTeNn MEKTpUIecKoi sHepruu B O0biTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoOe mnoJie 3eMJIM U €r0 3HAYEHHUE JIJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Tojie  JJIEKTpUUecKoro Toka. IIpumeHenue
AJIEKTPOMAarHUTOB B TEXHUKE. J[eMICTBHE MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEeKTPOABUTATENIb TOCTOSIHHOTO TOKa. lICIonb30BaHUE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajies. SABneHue 3aekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CriocoOsI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpauuu.

DJIeKTpU3alus Ted.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKast MHYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky NOCTOSSHHOTO TOKA.
JIelicTBUA 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30BB11 pa3psa.
. I3MepeHue cuitbl TOKa aMIepMeETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaT 1 MmarazuH cOonpoTUBIICHUM.
. BzaumopencTBue nocTOSTHHBIX MAarHUTOB.
. MonenrpoBaHrue HEBO3MOXKHOCTH Pa3CICHHS MTOJI0COB MarHNuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHrue MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1oje TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO TTOJISL HA POBOJHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOW UHIYKIIHAH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOIIOACHUIO DJICKTPU3AIMU TEJl HWHAYKIUEH | TpH
CONPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJiI HAa MPOBOJHUKUA U
JADJICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryampoBaHie HAPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHMOCTD AIEKTPUYECKOT O
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAN THOMEPEUYHOIO
CEUYEHUs U MaTepHaa.

[IpoBepka mpaBWIa CIOXKEHHUS HANPSDHKECHUM ITIPU  TOCJIEN0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Jsi CHIBl TOKa MPU MAPAIUIETBHOM COEAUHEHHUU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOTO TOKA, BBIAEISIEMONl Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEPE3 JIAMIIOYKY, OT
HaIpsSHKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TOJS TMOCTOSIHHBIX ~ MarHuTOB TMpPU  UX
00bEeIMHEHUU U Pa3/ICICHUU.

UccnenoBanne AeNUCTBUS SIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJKY.



17. OnBITBI, JEMOHCTPHUPYIOLIHE 3aBUCHMOCTb CHJIBI  B3aMMOJEHUCTBUS
KaTyIlIKA ¢ TOKOM M MarHura OT CWJIbl TOKAa M HAaIpaBJICHUS TOKa B
KaTyILKe.

18. M3yueHue AeiCTBUS MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenne KII/] anexTpoaBUraTenbHON yCTAaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
VICCIIEIOBAHME W3MEHECHUM 3HAYEHUsS U HaIPaBJICHUS HMHIAYKIMOHHOIO

TOKa.
9 KUIIACC

Mexanuuyeckue siBJICHUA.

Mexannueckoe aBuKeHHe. MarepuanbHas Touka. (Cucrema OTcuéra.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBkeHrne. HepaBHoMepHOe npsiMOJMHEHOE ABUKEeHUE. CpeaHsas 1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenne. PaBHOyckopeHHOE mpsMoiinHEiiHOe JBrkeHue. CBoOOgHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpalieHwus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenbHOE yCKOPEHUE.

[Tepsbrii 3akoH Hptotona. BTopoit 3akoH HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUUI CyNIEpIIO3UIUU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSOKECTH U 3aKOH BCEMHPHOTO TITOTEHUS. YCKOpPEHHE CBOOOIIHOTO
najgenus. J[Buxenue miuanetr BOkpyr Connua. IlepBast kocMmuueckasi CKOPOCTb.
HesecoMocTts 1 neperpys3ku.

PaBHOBecue marepuaibHOW TOYKHA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoOMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
MMITyJIbCa. PEakTMBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOIIHOCTh. PaboTa cull TSXKECTH, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TENa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIIM. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprud. Teopema 0O KMHETHYECKOW HHEPrUH. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenre MEXaHUYECKOTO JIBHXKEHUSI T€Jla OTHOCUTENIBHO Pa3HBIX TEI

OTCY€Ta.
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8.
9.

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

CpaBHeHME TyTEd W TPACKTOPHUI NBUKEHUS OAHOTO M TOTO € Teja
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPpOCTU U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKEHUS.

HaGmonenue nBuxeHus Teia 1o OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PABHOMEPHOM U  YCKOPEHHOM  JIBHIKECHUM
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Tejla OT MacChl Tela M JCHUCTBYIOIIECH Ha HEro
CUJIBI.

HaGmonenne paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[lepenaua umiysibca Npu B3aUMOJECUCTBUHU TEI.

[IpeobpazoBanus 3HEPTUU NMPU B3aUMOJICHCTBUHU TEJI.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUM.

CoxpaHeHne UMIMyJbca Mpu adCOTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmroneHne peakTHBHOTO JBUKEHUS.

CoxpaHeHrne MEXaHHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHH.
CoxpaHeHue MEXaHWUYECKOM SHEPTUM TIPU JIBUKEHUM TEJa MO IEUCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpynpoBanue Tpakra Jjisi pa3roHa W JajJbHEUIEro paBHOMEPHOIO
JBIDKCHUSI IIIAPUKA WUJTH TEJICKKH.

OmpeneneHue CpelIHE CKOPOCTH CKOJBXCHHS OpycKa WU JIBHKCHUS
IIapyKa 1Mo HAaKJIOHHOM TIJIOCKOCTH.

OnpeneneHue yCKOpPEHUsI Tejla MPU PABHOYCKOPEHHOM JIBUXKCHHH I10
HAKJIOHHOM TNIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IMYTH OT BPEMEHM IMPU PaBHOYCKOPEHHOM
JBIDKCHHH 0€3 HauaJbHON CKOPOCTH.

IIpoBepka THUIIOTE3BI: €CIW TIPU PABHOYCKOPCHHOM JBHXKEHHH 0e€3
HayaJbHOM CKOPOCTH TYTH OTHOCSTCSA KaK psAa HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHUE MTPOMEKYTKH BPEMEHH OJTMHAKOBBI.

HccnenoBanne 3aBUCMMOCTH CHJIbI TPEHHMS CKOJBXKEHHUS OT CHIIBI
HOPMAaJILHOT'O JaBJICHUS.

Onpenenenue kodGPpuiineHTa TPEHUS CKOJIbKCHUS.

Onpenenenue KECTKOCTA NPYKUHBI.

Onpenenenue pabOThI CHIIBI TPEHHUS MPH PABHOMEPHOM JBHKEHHUH Teia
10 TOPU3OHTAJIFHOM TTOBEPXHOCTH.



10. OnpesenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
UCII0JIb30BAaHUEM HEMOJBM)KHOIO U MOABUKHOTO OJIOKOB.
11. I3ydeHue 3aKk0Ha COXpaHEHHUS YDHEPTHH.
Mexanuyeckue KoJae0aHUs U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJICOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTtemMaTuuecKuii U NpyKUHHBIA MasTHUKU. IIpeBpainenue
SHEPrUU MPH KOJIeOATEIHLHOM JIBUKEHUU.

3aryxatomue — kosieOaHus.  BolHyknennole — koneOanus.  Pe3onaHc.
Mexannueckue BoiHbl. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomoneHble U
NOMNEPEYHbIE BOJIHBI. JlMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHn4uecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka W BbicoTa TOHA. OTpakeHue 3Byka. MHPpa3Byk u
yIIBTPA3BYK.

Jemoncmpayuu.

1. HaGmionenune xoneGaHuii Ten MOJ JEHCTBUEM CHIIBI TSKECTH WU CHIIBI
YIPYTOCTH.

HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TPy KUHE.

HaGmronenre BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

Pacnipoctpanenue npo10ibHBIX U MONEPEYHBIX BOJIH (Ha MOJIETN).

HaGmronenrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnuie pabomot u onvimot.

1. OmpeneneHre 4dYacTOThl W TepHoja KoieOaHWi MaTeMaTHYECKOTO
MasITHUKA.
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2. OmpezeneHue 4aCTOTHI M MEpUoa KoJieOaHUN MPY>KUHHOTO MasITHHUKA.
3. HccnenoBanue 3aBUCMMOCTH TIepHoja KoJIeOaHUW TOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TEpHO/ia KoJieOaHUH MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.
5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. ONbITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepHoJa  KojeOaHui
IPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mMmepenue yckopeHus CBOOOJHOTO MaICHHUS.
JJIEKTPOMATHUTHOE 110JIe U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJie.  DJEKTPOMAarHuTHele  BOJHBL.  CBOWCTBa
3JEKTPOMAarHuTHbIX BOJIH. [llkama 3mekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



DnekTpoMarauTHas npupoaa cera. CkopocTh cBeta. BonHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BoyiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOWUIBHOTO

TenedoHa.
CBeTOBbBIE IBJICHUS.

JlyueBas MOJIEJIb CBeETa. Hctounuku CBeETa. [IpssmonuHEiHOE
pacnpoctpanenue cpeta. 3atMenust Comuina u Jlynsl. Otpaxkenue ceeta. [lnockoe
3epKaio. 3aKOH OTPAXKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH mpenomyieHUs cBera. [lomHOe BHYyTpeHHEe
OTpaXeHue cBeTa. Vcnonap30BaHWE TOMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox onyuerr B guH3e. OnTuueckas cucrema (Qoroamnmapara,
MUKpPOCKONA M Tejneckona. ['J1la3 Kak onTuYeckas cuctema. BIn3opykocTe H
NaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmekTp. Onbitel HeloTona. Crnokenue
CIIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonuHEHOE pacIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o0paxeHn# B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJax.
[Ipenomnenue cBera.

Onrtruyeckuil CBETOBO/I.

Xox myueit B cobuparoiieii TuH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN C TOMOIIBIO JTHH3.

[Tpunaun peiicTBus doToamnmapata, MUKPOCKOTA M TEIECKOTIA.

10. Monens ri1asa.
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11. Paznoxxenue 06emoro cBeTa B CIIEKTP.

12. ITonmyueHnue 6e10r0 CBETa MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimot.

1. HccnenoBanue 3aBHCHMOCTH yrila OTPa)X€HHS CBETOBOTO Jiyya OT yIJia
TaJICHUSI.
N3ydenne xapakTepuCcTUK U300paKeHHS MPeIMETa B TNIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOTO Jiyda OT yrja
MaJIeHUs Ha TPAHUIIE «BO3AYX—CTEKIIO».



4. llonyueHune N300pakeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BI.
Onpenenenue (HOKYCHOr0O pacCTOSHUA U ONTHYECKON CHIIbI coOMparouiei
JUH3BL.

6. ONBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCTIPUATHIO I[BETa MPEAMETOB MPU UX HAOJIOJICHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.
KBanToBBI€ siBJICHHS.

Oneitel Pe3epdpopna u miuanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, O6eta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anpa. Hykmonnas wmoxenbs atomHoro siapa. M3otombl.  PaamoakTuBHBIE
npeBpaienus. [lepuon nmomypacnana aTOMHBIX sEP.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsSOBOTO U MACCOBOTO YHKCET.
OHeprusi cBsi3M aToMHBIX sifep. CBs3b MacChl W JHEPruu. Peakiuu cuHTE3a U
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE37.

Anepnas sHepretuka. [[eHWCTBUS paJMOAKTUBHBIX H3JYYCHUN Ha IKUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrekTpbl pa3InyHbIX Ia30B.

3. Cnektp Bojmopoa.

4. HabGmronenue TpekoB B kamepe Buiibcona.

5. Pabota cuérurka MOHU3UPYIOMNX U3TYUYECHHH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYCHUSI.

2. HccnenoBanue TPEKOB: W3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. W3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MMAIONINI MOAYTh TIPEAHA3HAYCH IJII CUCTEMATU3AINH
u  0000mIeHWS  TPEIMETHOTO  COACpPXKAHWUS U ONBITA  JICITEIHLHOCTH,
MPUOOPETEHHOTO TIPU U3YyUYEHUHU BCEro Kypca (PU3WKH, a TaKyKe IS TOJITOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy 10 (Qu3WKe s 00ydarouuxcs,
BBIOPABIINX 3TOT YUYEOHBIN MPEIMET.

[Ipu U3ydyeHHU JAHHOTO MOJYJSI PEANTU3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
NEATEeNIbHOCTH, HA OCHOBE KOTOPBIX O0ECIEeUUBACTCS IOCTUXKEHHUE MPEAMETHBIX U
METaNnpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAyUYHasi TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIECIOBAHUS



SBJICHUU MPUPOALI U TEXHUKHU, OBJIAJCHUE YMEHUSMH OOBICHATH (PU3NUYECKue
SIBJICHUSI, NPUMEHSAS I[IOJYYCHHbIC 3HaHUs, peElarTh 3aJayd, B TOM YHUCIIE
KaYECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.

[IpyHUMTIHANBHO JESATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia Pean3yeTcs
32 Ccu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTcs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue SIBJICHUS B OKPY’KAIOIIEH TPUPOJI€ U MOBCEAHEBHON KU3HMU;

UCII0JIb30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;

OOBSICHSITh HaAyYHBIE OCHOBBI Han0oJiee BaXKHBIX JOCTHKCHUN COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMEP, NPAKTUUYECKOTO UCIIOJIb30BAHUS PAZIMYHBIX UCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NPEBPAIICHUSA W COXPAHEHHS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.

Kaxmas wu3 Tem [JaHHOrO MOAYJS BKIIOYAET AKCIEPUMEHTAIBHOE
uccieioBaHrMe 00o00Iaromero xapakrepa. Moaynb 3aBepiiaercs MPOBEIEHUEM
JTUArHOCTUYECKOM U OIEHOYHOM PabOThI 32 KypC OCHOBHOTO OOIIEro 00pa3oBaHuUs.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUA

N3yuyenue ¢pu3Mky HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpaBICHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pe3ynbraTe usydenus puznku Ha ypoOBHE OCHOBHOT'O O0IIIEro o0pa3oBaHus

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON
bu3nUYecKol HAyKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHIKEHHSIM POCCUNUCKHUX YUEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOro M IyXOBHO-HPABCTBEHHOI0 BOCTINTAHUA

- TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 00CYKJICHHHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBI3aHHBIX C MPAKTHYECKUM NMPUMEHEHUEM JTOCTUKEHUM
buzuky;

- OCO3HAaHUE BAXKHOCTH MOPAJIBHO-3TUYECKUX NPUHIUIIOB B AEATEIBbHOCTU
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUSA

- BOCTIPUSATHE ICTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ rapMOHHYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAYKHM KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAy4YHOU I0003HATEIBHOCTH, WHTEpPECa K HCCIEAOBATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH 0e30macHoro oOpa3a JWU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil O€30MacHOr0 TMOBEACHUS Ha
TPAHCTIOPTE, HA JOPOTaX, C DJIEKTPUUYECKUM U TEIIOBBIM O0OpYJOBAaHWUEM B
JOMAITHUX YCITOBUAX;

- c(hOpMUPOBAaHHOCTb HaBblka pe(JeKCUU, MNpPU3HAHHUE CBOEro IpaBa Ha
OIMOKY U TAKOTO e MpaBa y Ipyroro 4eJIOBEKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTMBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHu3alMud, TOpojJa, Kpas) TEXHOJOTHYECKOW U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM YHCIE U (UIHUYECKUX
3HAHUM,

e - MHTEpEC K MPAKTUYECKOMY U3YUECHUIO MPOdeccuil, CBI3aHHBIX C PUBHKOM;

e 7)3K0JOrM4eCKOro BOCIIUTAHMS:

e - OpHUEHTAIlMA Ha MpPUMEHEHHE (PU3MYECKUX 3HAHUM MJIA pelIeHUs 3ajad B
o0ylacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUH ISl OKPY>KAIOIIEl Cpeibl;

e - OCO3HAHHE TJIOOATHLHOTO XapaKTepa IKOJOTUYECKUX MPOoOJIeM M MyTed ux

peleHns;

e 8) aganTanMM K M3MEHAKIIHMCH YCJOBUSIM COUHMAJIBHOM M NPHUPOIHOM
Cpeasl:

e - MOTPeOHOCTh BO B3aMMOJEHCTBUM TPHU BBHINOJHEHUHU UCCIEIOBAaHUNA U

MPOCKTOB (PU3MYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

e - TIOBBIINIEHWE YPOBHS CBOE€M KOMIETEHTHOCTH 4Ye€pe3 MNPaKTUYECKYIO
NESTEIbHOCTD;

e - TOTPEeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUU, B TOM UHucie HOPMYyIUPOBATH
UJieH, TIOHATHUS, TUTIOTE3bl O PU3MUECKUX 00BEKTAX U SBICHUAX;

e - OCO3HaHHUE JEPUIUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEH B 00JIaCTH
[1)76370 478

e - IUIAHMPOBAaHUE CBOETO pPa3BUTUS B MPUOOPETEHUU HOBBIX (DUIUUECKUX
3HAHUM;

e - CTPEMIJICHHE aHAIU3UPOBATH U BBISBISTH B3aUMOCBS3H MPUPOBI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

e - OIICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHUS Ha OKPYXKAKIIYIO CpPENy,
BO3MOXKHBIX TJIOOAIBHBIX MTOCIIEICTBHIMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe ocBOeHHMS mporpaMmbl MO (U3HKE HA YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromerocsi OyayT chopmMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAJIbHbIE YUYEOHbBIE ICHCTBUSI.

ITo3znaBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁnble I[eﬁCTBHH

Bba3oBble JJoruuyecKkue JelcTBUA:
e BBUIBILITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIIEHUM);



yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHUS B paCCMaTpUBaEMbIX (haKTax,
TaHHBIX U HAOIIOJICHUSX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3yYCHHH (HU3HUECKUX
SIBIICHUI M TPOIIECCOB, JIENaTh BHIBOJBI C MCIIOJIB30BAHUEM JETYKTUBHBIX
¥ WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3SAX
(bU3UYECKUX BEIUYNH;

CaMOCTOSATENILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BHIOOp Hauboliee
HNOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKNE AEHCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
du3nUecKuii SKCIEPUMEHT, HEOOJIbIIOE UCCleloBaHue (HU3UIECKOTO
SBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATETHHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUS], OTIBITA, UCCIIEAOBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAK)KE BBIBUTATH MIPEANOIO0KEHUS 00 UX PA3BUTUH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

IPUMEHATh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI M 3apOChl IIPH ITOUCKE U
orbope MH(pOPMAIMM WA JAaHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
bu3ndeckoi 3a1a4n;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH UHOOPMAIIUIO
Pa3IUYHBIX BUIOB M (OPM IPEACTABIICHHUS,

CaMOCTOSITCJIbHO ~ BBIOMpAaTh ONTUMAJIbHYIO (OpPMY IMpEaCTaBICHUS
uHpOpMAIlMK W WUIIOCTPUPOBATh peIlacMble 3a7adyd  HECIO0KHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpauKoi ¥ MX KOMOMHAIUSIMHU.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:

B X0JIe OOCYXJeHHMs y4yeOHOro marepualia, pe3yJbTaToB J1aOOpaTOPHBIX
paboT M MPOEKTOB 3aJIaBaTh BOIMPOCHI IO CYIIECTBY 00CYXIaeMON TEMBI U
BBICKA3bIBATh WU, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJAepKaHUE
0J1aroKeaaTeIbHOCTH OOIIECHHUS,

COIOCTABJISITh CBOU CYXICHHUS C CYXICHHSIMH JIPYyTMX YYaCTHUKOB
Juasnora, 0OHapy>KUBaTh Pa3IUyue U CXOJICTBO MO3ULIUIA;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3yIbTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIbITA
(3KCIIEpUMEHTA, UCCIEOBaHUs, IPOEKTA);

NOHMMAaTh M HUCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYAJTbHON paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3nyYecKon
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM NESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ [OCTWKEHHUIO: paclpelnessaTb poJM, OOCYXAaTb IPOLECCH U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, IOCTUTasi KAUECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpPABJICHUIO U KOOPJIAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSATEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YU4EOHBIX CUTYalUsIX, TPEOYIOMIHNX
JUTst petieHust GU3NIECKUX 3HaAHUI;

OpUEHTUPOBATHCS B  PAJIMUYHBIX MOAXOAAX TMPUHATUS  pPELICHUN
(MHOIUMBHUIyaIbHOE, TPUHATHE PEIICHHWs B TPYyMINeE, MPUHATHE pelIeHUMN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOIINXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh MpeIjlaraéMble BAPUAHTHI PEIICHHUI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
NEeATEeNbHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY ONBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh C€0Sl HA MECTO APYroro 4yejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABATh CBOE MPABO HA OMIMOKY MPU pelICHUH PU3HUECKUX 3a7ad UIU
B YTBEPKICHUAX HA HAYUHBIE TEMBI U TAKOE K€ MIPABO JIPYTOro.



NPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus: B 7 Kjacce peIMETHBIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUEeCKMEe W XUMUYECKUE  SIBJICHMS,
HAOII0JIEeHHEe, AKCIEPUMEHT, MOJENb, THUIOTE3a, CIUHUIBI (PU3MUECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYECKOE JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuna, nedopmanus (ympyrasi, miacTu4eckas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

paznmuuath sBiaeHus (nquddysus, TEIIOBOE NBUXKEHUE YACTHUIl BEIIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIs,
B3aMMOJICVICTBUE TEJI, PABHOBECUE TBEPJBIX TEJI C 3AKPEIUVIEHHOM OCBHIO
BpallleHus, TIepenada JaBJICHUs TBEPIABIMU TEJIaMH, >KUJAKOCTIMH U
razamu, arMocepHoe JaBJeHHE, IUUIaBaHUE TEJ, IPEBPAIICHUS
MEXaHUYECKOW HEPruM) MO OMHCAHHMIO UX XapaKTEpHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpUMEPHl BHXKEHUS C PA3JIUYHBIMU CKOPOCTSIMH B JKUBOM M HEKHBOU
OpUpOJE, JEUCTBUE CWIBI TPEHHUS B NPUPOJEC U TEXHUKE, BIUSIHUE
aTMOC(EpHOTO NIaBJICHUs HA JKMUBOW OPraHU3M, IJIaBaHWE PBIO, phIuaru B
TeJIe YeJIOBeKa, MPU 3TOM MEePEeBOIUThH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBICHUN;
OIMKCHIBATh MU3YyUYEHHBIC CBOMCTBA TeN M (PU3NUYECKUE SBICHHS, UCTIOIB3YS
dusnueckre BeTMYMHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSHKECTH, BEC
Tela, cuila TpPeHWs, MAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tasa),
BBITAJIKUBAIOIAsl CUJIa, MEXaHWYecKass padoTa, MOIIHOCTb, MJIEUO CHUJIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOTO JEHCTBUA MEXaHU3MOB,
KMHETUYeCKasi U TMOTEHUUaNIbHAsi DHEpPrus), Mpu ONHCAHUU MPABUIIBHO
TPakTOBaTh  (PU3MYECKUA  CMBICI  HCIOJIB3YEMBIX  BEJIMYHMH, HUX
0003HaYeHUsI U €AUHUIBI (PU3UYECKUX BEJIUYUH, HAXOIUTH (POPMYIIBI,
CBSI3bIBAIOIINE JJAHHYIO (PU3UYECKYIO BEIIMUYUHY C APYTUMU BEIUYUHAMH,
CTPOUTH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEIUUMH;
XapaKTepU30BaTh CBOMCTBA TeJN, (PU3UYECKHUE SBJICHUS M MPOLECCHI,
UCIIOJb3Ys MpaBUiia CIOXKEHUs CUJl (BIOJb OJHOM mpsimoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, NMPaBUIO paBHOBECHs phluara (OJioka),



«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, MpPU OTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3alMChIBaTh €70 MATEMATUUYECKOE BBIPAXKEHUE;

O0OBSICHATH (DU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE CHUTYyallud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATh MPUYUHHO-CIICICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpoM Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (DU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THbie 3a7adyd B |—2 JEWCTBUS, HMCHOJB3Yd 3aKOHBI U
dbopmynbl, cBsi3bIBaromue (HU3NUECKUE BEIUYMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlau 3aMHUChIBaTh KPATKOE YCIOBUE, MOACTABIATh (hU3NUECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3aj]ia4, OICHUBATh PEATUCTUIHOCTh
MOJIY4EeHHON (DU3NUECKON BEITMUYNHBI,

pacrio3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh TMPU TOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
Opennoyioxkenue  (TUMOTe3y),  pa3auyaTb U HMHTEPIPETHPOBATH
MOJIYYCHHBIH pe3yibTaT, HAXOIUTh OIIMOKM B XOJIe OIbITa, JeNaTh
BBIBOJBI 10 €r0 Pe3yJIbTaTaM;

OPOBOAUTH OMNBITHI 1O HAOMIOAEHUI0O (PU3WYECKUX SBICHUN WU
buznueckux CBONCTB Te: dbopmynupoBaTh IPOBEPSIEMBIE
MIPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BaHNUA,
3aMMChIBaTh X0 ONBbITA U (DOPMYITUPOBATH BHIBOIBI,

BBINIOJIHATh TMpPSMbIE M3MEPEHHUS PACCTOSHMS, BpPEMEHH, MacChl Tena,
o0béMa, CHUIBI M TEMIEPAaTyphl C HCHOJIB30BAHMEM AaHAJIOTOBBIX U
upoBBIX TPHOOPOB, 3aNMUCHIBATH TIOKa3aHUS NTPUOOPOB € YUYETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
IPYrol C UCIOJIb30BaHUEM IMPSAMBIX H3MEPEHHM (3aBUCUMOCTH MyTH
PaBHOMEPHO JBWKYILIETOCA Tejla OT BPEMEHU JABHWKCHUS TeJa, CHUJIbI
TPEHUS CKOJIKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CWJIbI TPEHHUS OT IO CONPUKOCHOBEHHUS TEJI, CUIIBI
YIPYTOCTH OT YJIMHEHUS TPYKHUHBI, BRITAIKUBAIONIICH CHIIBI OT 00BEMA
NOTPYKEHHOM YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJN0, YCIOBUM
MJIaBaHMs TEJ, YCJIOBUI paBHOBECHUSl phlyara M OJIOKOB), y4acTBOBaTb B
IJJAHUPOBAHUM y4eOHOrO UCCJIEAOBaHHUs, COOUpaTh YCTAHOBKY U
BBINIOJIHSITh M3MEPEHUS, CleAysd MPEeIOKEHHOMY IJIaHy, (UKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BUJIE



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICIOBAHMSI;

MPOBOJUTh KOCBEHHBIE H3MEpEHUS (U3UYECKUX BEITMYUH (TUIOTHOCTH
BEIIECTBA JKUIAKOCTH W TBEPAOTO TeJa, CHIA TPECHHSI CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CHJIa, JCHCTBYyIOIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeEI0, KOIP(DHUIIMEHT TOJE3HOr0 JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIUU: TPHU
BBITIOJTHEHUH W3MEPEHUN COOMpaTh AIKCIEPUMEHTAIBHYIO YCTAaHOBKY W
BBIYHCIISATh 3HAUCHUE UCKOMOM BEJTUYMHBL

coOJTI01aTh TIpaBUiIa TEXHUKU OE30MaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHYCCKHX YCTPOMHCTB:
BEChI, TEPMOMETp, IUHAMOMETpP, COOOIIAIIIHUECS COCYIbI, OapoMeTp,
phIyar, MOJBMYKHBIA U HETTOABUKHBIN 0JI0K, HAKJIOHHAS TUIOCKOCTH;
XapaKTepU30BaTh IPUHIMUIBI JCHCTBUS HW3YYCHHBIX NPHOOPOB W
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOJIIMITHAKHA, YCTPOHCTBO BOJIONPOBOJAA, THUIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETp), UCIIONB3Ys 3HAHHMSI
0 CBOHMCTBaxX (PU3UYECKHUX SBICHUN W HEOOXOAMMBIC (PU3MUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCTOIB30BAaHUS (U3MUYSCKUX 3HAHUN B IOBCEIHEBHOU
KU3HM 11 oOecTiedeHus1 0€30MacHOCTH IIPU OOpaIlleHUH C TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWUCTBAMH, COXPAHEHUS 370POBBS M COOIIOJICHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYIICCTBIISITh OTOOpP MWCTOYHMKOB HWHPpopmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM W TyTéM CpaBHEHUSA PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UH(GOPMAIINIO, KOTOpasi SBISAETCS MPOTUBOPEYMBOM WM MOXKET OBITH
HEJI0OCTOBEPHOM;

MCTIOJIb30BaTh MIPH BBHITIOJHEHWN YYEOHBIX 33JaHUN HAYyYHO-TIOMYJISIPHYIO
auTepatypy  (u3MUYeckoro  cojep)kaHWs, CHOPABOYHBIE MaTEPHAIIBI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOOPMAIIMHU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIC KpaTKHE MUCHMCHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHWUKOB MHPOPMAINK (HU3UIECKOTO COACPNKAHUS, B TOM
quclie MyOJWYHO JeJaTh KpPaTKHE COOOIIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAHWN, MPHU OSTOM TPaAMOTHO HCIIOIh30BAThH



W3YYEHHBIA TOHATHUIHBIM anmapar Kypca (U3MKH, CONPOBOXIAThH
BBICTYILJICHUE NIPE3CHTALUEH;

IIpU BBINOJTHEHUU Y4YEOHBIX NPOEKTOB MU HCCIEAOBAHHMI paclpeaesarh
00s3aHHOCTH B TpyMNIe€ B COOTBETCTBUM C IMOCTaBJIECHHBIMHU 3aJadyaMu,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JEUCTBUM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJCHUCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCT Y OOYUAIOIIMUXCS YMEHUM:

UCIIOJIB30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JIBUKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNIMUECKUE U
aMmopdHbIe Teja, HACHIIICHHBI W HEHACHIIMICHHBIM Map, BIAKHOCTH
BO3/lyXa, TEMIleparypa, BHYTPCHHSS DJHEPrus, TEIUIOBOW JIBUTATEIb,
AJIEMEHTAPHBIN JICKTPUUICCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOJHUKHU
U JUDJICKTPUKH, TIOCTOSTHHBIN YJIEKTPUUECKUN TOK, MAarHUTHOE TIOJIE;
pas3nuyath SBJICHHUS (TEIUIOBOE PACIIMPEHUE W CXKaThe, Terviornepenaya,
TEIJIOBOE PAaBHOBECHE, CMAuMBaHUE, KANWUISIPHbBIC SIBIICHHS, HCIIApEHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTaum3aius (OTBEpAEeBaHUE), KUIICHHE,
TEeIJIonepeaayda (TeTI0MpPOBOAHOCTS, KOHBEKIIHS, U3y4eHue),
ANEKTpU3AIUs TEN, B3aUMOJCUCTBUE 3apsA/IOB, AEHUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOT'O TOJISI HA MMPOBOJHUK C TOKOM, BJIIEKTPOMArHUTHAsA MHIYKIIHS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpYXaIollleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATXKEHHE U KalWUIApHbIE SBJIEHUA B MPHUPOJE,
KpUcCTajulbl B Tmpupone, uzinydeHue ComnHua, 3aMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHKe POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
SABJICHUS B atMoc(depe, dMEKTPUUYECTBO >KMUBBIX OPTaHU3MOB, MArHUTHOE
nosie 3emid, Apeid MOI0COB, POJIb MAarHUTHOTO MOJS ISl KM3HU Ha
3emiie, MOJSIPHOE CUSIHUE, MPU ATOM MEPEBOJUTh MPAKTUUECKYIO 3a7a4y B
yueOHYyI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (U3UUECCKUX
SIBJICHUIM;

OMUCHIBATh U3YUYECHHBIC CBOMCTBA TeNl U (PU3UYECKUE SIBICHUS, UCTIOJb3Ys
dbu3nUecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPruUsi, KOJIUYECTBO
TEIJIOThI, yJeJdbHas TEIUIOEMKOCTh BEIECTBA, YAEJIbHAs TEIiOTa
IJIABJICHUS, YJeJbHAs TeIUIoTa MapooOpa3oBaHuUsl, yleJbHAs TEIIoTa
CropaHusi TOIUIMBa, KOA()(PUIMEHT TMOJE3HOro JEHCTBUS TEIJIOBOM



MAIlIMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANpPsDKEHUE, CONPOTHUBIICHUE ITPOBOJHHKA,
yIEeIbHOE  CONPOTHBJIEHHE  BellecTBa, paboTa W MOIIHOCTH
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(U3MYECKUI CMBICI HMCMOJIb3YEMbIX BEIMYMH, O0O03HAUEHHS U €IUHHULIBI
(¢u3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIIbI, CBSA3BIBAIOLIME JAaHHYIO
(u3MUECKYl0 BEIMYUHY C JPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMN ToJeH (Ha KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma JIsl ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DHEPruM, IMpU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPA)KEHUE;

OOBSACHATh (PU3WUYECKHE TMPOIECCHl M CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CUTyalUld MPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
NPUYMHHOCIEICTBEHHBIC CBSA3H, CTPOUTH O0BsICHEHUE U3 1—2 JTOrHYEeCKUX
IaroB ¢ Omopod Ha 1—2 HW3y4YEHHBIX CBOMCTBA (PUMUYECKUX SIBICHHMH,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJadyd B 2—3 JEHUCTBHS, WCIOJB3YySd 3aKOHBI U
dbopMyibl, cBs3bpIBaOIMNE (U3UYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBUS 3aJ]a4M 3aIlHChIBATh KPATKOE YCIOBHE, BBIABIATH HEAOCTATOK
JAHHBIX JUISI PpELIeHUs 3a/Jaud, BBHIOMPATh 3aKOHBI W (OPMYIIBI,
HEeoOXOoMuMbIe g €€ pElIeHHs, MPOBOAUTH pacyéThl W CPaBHUBATH
HOJyYeHHOE 3HaUeHHE (PU3NUECKON BEJIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh IPOOJIEMBI, KOTOPBIE MOXHO PEMIMTh HIOPH [OMOLIU
(¢u3NYEeCKUX METOJOB, HCIOJb3Yys ONHMCAHHWE HCCIIEIOBAHUSA, BBIICIATH
IIPOBEPSIEMOE  TIPEANOJNOKEHNE, OLEHUBATh NPABUIBHOCTH IOpsAJIKa
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BBIBOJIBL;

NPOBOAUTH OMNBITBI 1O HAOMIOAEHWIO (PU3WYECKUX SIBICHUM WU
¢du3ruecKnX CBOMCTB Tel (KamuUTSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bEéMa, TeMIlepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHMsl NPHU M3IYyYEHHH OT LBETa M3Iydaromed (IOrIomarolei)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJABI OT TEMIEPATYPhI KUIAKOCTH U
IJIOIAAN €€ IIOBEPXHOCTH, OJJEKTpU3alus TeJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX  3apsA0B, B3aUMOJCHCTBUE IIOCTOSIHHBIX MAarHuTOB,
BU3yaJu3alydsl MArHUTHBIX IIOJIEW TMOCTOSHHBIX MAarHUTOB, JEUCTBHUS
MarHATHOI'O MOJII HAa NPOBOJHHUK C TOKOM, CBOWCTBA AJIEKTPOMArHuUTa,



CBOICTBa 3JEKTPOJBHUratTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONMUCHIBATH XOJI OMbITA U (POPMYITUPOBATH BHIBOJIBI;
BBIMOJHATh  MpsIMblE  M3MEPEHUsT  TEeMIIepaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTU BO3[yXa, CWJIbl TOKAa, HANPSDKEHHUS C HCIOJIb30BAaHUEM
aHAJOrOBBIX NPHUOOPOB U JATYMKOB (PU3UYECKUX BEIIMYMH, CPABHUBATH
pe3yabTaThl U3BMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;
IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT
Ipyrol ¢ HCHOJB30BAHMEM  NPSIMBIX HM3MEpPEeHHl  (3aBHCHMOCTH
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEUHOTO
CEYEHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYUIEro 4epe3 TMPOBOJHUK, OT HANpsDKEHHsT Ha  [POBOJIHUKE,
UCCJIEIOBAaHUE TIOCJEN0BATEIbHOTO M TNapajuIeIbHOTO  COEIWHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBaHHE, COOMpPATh YCTAHOBKY U
BBIMIOJHATh M3MEPEHUs, CIeNys MpeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTM B BHUJAE TaOmuil U TpaduKoB,
JenaTh BBIBOJBI 110 PE3YIbTaTaM HCCIIEI0BaHUS;

IPOBOAUTh KOCBEHHbIE H3MepeHus: (U3MYECKUX BeNUUUH (yIenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTHUBICEHHE MPOBOJHUKA, paboTa u
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHUPOBATH HM3MEPEHHs, COOHpaTh
AKCHEPUMEHTAIBHYI0 YCTaHOBKY, CIIElysl IPEMJIOKEHHON MHCTPYKUHH, U
BBIYHCJISITh 3HAUEHUE BEJTNYUHBI;

co0JIr01aTh TTpaBUJIa TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000pyTI0BaHUEM;

XapaKTepu30BaTh MPUHILHUINBI JCHCTBUS U3YYCHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HMX ONHMCAHUSA (B TOM 4YHCIE:
CUCTEMA OTOIUIEHHS JAOMOB, TMTPOMETp, MapoBas TypOMHA, aMIIEpMETp,
BOJIBTMETP, CYETUYMK DSJIEKTPUUYECKON SHEPIUH, 3IIEKTPOOCBETUTEIIbHBIC
npuOOpBl, HArpeBaTENbHbBIE JIEKTPOIIPUOOPHI (IIPUMEPDI), INEKTPUUECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUTATEIb TOCTOSTHHOIO TOKA),
UCTIOJB3Yysl 3HAaHUS O CBOMCTBaX (PU3NYECKUX SIBJICHUM M HEOOXOAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA W HW3MEPUTEIbHBIE
npubopel O CXeMaM M CXEMaTHYHBIM PHUCYHKaM (3KUIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JABUraTENIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABISATh CXEMBbl 3JIEKTPUUYECKHUX
Lenen ¢ MocjaeA0BaTeNbHbIM U MapaJIEIbHbIM COEAMHEHUEM 3JIEMEHTOB,
paznuyasi yCJIOBHbIE 0003HAUYEHMSI JIEMEHTOB MIEKTPUUECKHUX LETEH;



OpPUBOAUTH  MpUMEphl  (HAXOAWTH HWH(POPMALMIO O  TIPHUMEPax)
MPAKTHYECKOTO HCIOIB30BaHUS (DU3MUECKUX 3HAHWH B IMOBCEIHEBHOU
KHU3HU A1 oOecriedeHns 0e30MacHOCTH MpU OOpaIieHuu ¢ mpudopaMu U
TEXHUYECKUMHU YCTPOWUCTBAMHU, COXpPAHEHUS 370POBBS M COOIIOJCHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIIECH cpesie;

OCYIIECTBIATh TOUCK HHPOpMAMK (U3NIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHHKOB  BBLACNATH HMH(OpMANHio, KOoTopas
SIBIISIETCS] IPOTHBOPEYMBOMN MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 33aJlaHUi HAYYHO-TIOMYJSPHYIO
auTepatypy  (U3MUECKOro  COJEp)KaHWs, CIpaBOYHBIE MaTepHalbl,
pecypchl cetn VIHTepHET, BIafeTh MpUEMaMi KOHCTIEKTHPOBAHUS TEKCTA,
npeobpazoBaHus HHPOPMAIH U3 OJJHOW 3HAKOBOH CHCTEMEBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIIEHHUS,
0000mass wHpOpMaIMIO W3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
CONEp)KaHUsi, B TOM 4YHCJIEe MYyOJWYHO TPEACTABIATH pPE3yIbTaThl
POEKTHOM WJIM HCCIEAOBATENbCKOM JEATEIbHOCTH, TIPU 3TOM IPaMOTHO
UCIIOJIb30BaTh UW3YYEHHBIM TMOHATUMHBIA anmapaT Kypca (U3UKH,
COIPOBOXK/IaTh BBICTYIUICHUE MPE3CHTAIIUEH;

OpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOIIECCOB paclpeeNisTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJladyaMU, CJIEJIUTh 32 BBHIIIOJHEHHEM IJIaHA JEHCTBUN U
KOPPEKTHPOBaTh €ro, aJaeKBaTHO OIIEHWBATh COOCTBEHHBIN BKJAJ B
JeSITENBHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMO/ICHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIy oOyuenus B 9 Kiacce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BAaTh MOHATHS: CHCTEMA OTCcu€Ta, MarepuajgbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXAHHUYECKOTO IBIKEHUS, AehopMaIius
(ympyrasi, TiacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTb M MEPETPY3KH, LUEHTP TAKECTH, a0COTIOTHO TBEPIOE TETO,
LEHTpP TSAXKECTU TBEPJIOTO Tella, pABHOBECHE, MEXaHUUECKUE KoJieOaHus U
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, DJICKTPOMArHUTHBIC BOJHBI,
IIKaaa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPbl UCIYCKAaHUS U MOTJONIeHUs, alib(a, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, Si/IEpHAsi SHEPTETHKA;

paznuuath sBiI€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHENMHOE JABUXKEHUE, CBOOOJHOE
MaJIeHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXKHOCTH, B3aUMOJIEHCTBUE



TEJ, PEaKTUBHOE IBWKEHUE, KOJeOaTeNbHOE IBUKEHHUE (3aTyXarouue U
BBIHYKJICHHbIE KOJIEOaHUs1), pE30HAHC, BOJHOBOE JIBHIKEHHE, OTPAa’KEHUE
3ByKa, NPSIMOJIMHEWHOE pPacHpOCTpPaHEHUE, OTPAXKEHUE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3joKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHasl PaJMOAKTUBHOCTb, BOSHUKHOBEHHUE JMHEHYATOrO CIEKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (U3MYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM 4wuciie (U3MYECKUE SBJICHHUS B MPUPOJIE:
OPWIKBBI U OTJIUBBI, ABMKEeHUE M1aHeT COTHEYHON CUCTEMBbI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB KHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOrMYEeCcKOe EHCTBHUE BHIUMOTO,
yIAbTPaUONETOBOIO M PEHTICHOBCKOTO M3JIy4YeHUM, €CTeCTBEHHbBIN
PaAMOAKTUBHBIM (POH, KOCMHYECKHE JIy4Yd, PaJUOAKTUBHOE H3IIyYCHHE
IPUPOAHBIX MHHEpAJIOB, JACHCTBUE paJUOAKTUBHBIX W3JIYYCHH Ha
OpPraHM3M YeJIOBEKa), MPH ATOM IEPEBOJUTH IMPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIIEIATh CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKM) (PU3MUECKUX
SIBJICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Teld M (PU3NUYECKHUE SIBICHUS, UCIIOIB3YS
¢u3nyeckue BEIMYMHBI (CPEAHSsI U MIHOBEHHAsh CKOpPOCTb Teja MpH
HEPABHOMEPHOM [IBHJKEHHH, YCKOpPEHHWE, MEpEMEIIEHUE, IyTh, YIIOBas
CKOpOCTb, CHJIa TPEHHS, CUa YNPYTOCTH, CHJIA TSAXKECTH, YCKOPEHHE
CBOOOJIHOTO TMaJCHUsA, BEC Teja, HMIYJIbC Tela, HUMIYJIbC CHIIBI,
MexaHudeckass paboTa M MOIIHOCTh, IOTEHLMAJIbHAs SHEPrus Tea,
HNOJHATOIO HaJl MOBEPXHOCTBIO 3€MJIM, MOTEHLIHMAJIbHAs 3HEPIUsl CHKATOU
OPYXUHBI, KWHETUYECKas »JHEPrus, IOJHAs MEXaHWYEeCKas DJHEPrus,
NEPHUOJ U YacTOTa KoJeOaHMi, JIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIOMIICHUS CPEIbl), IPU ONUCAHUU
OPABWIBHO TPAKTOBaTh (PU3NYECKUM CMBICH HCIOIb3YEMBIX BEIUYMH,
0003HAUYEHUs M EAMHHIBI (PU3UYECKUX BEIUYMH, HAXOOUTh (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYUHY C IPYTMMH BEIMYUHAMH,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHHUS W HPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXpPAaHEHWsS! 3HEPruH, 3aKOH BCEMHPHOI'O TATOTEHHS,
NPUHIMI CYNEPHO3ULMH CHWJI, NPUHLUI OTHOCUTEIbHOCTH [ 'amumies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMILYJbCa, 3aKOHBl OTPAXEHUS U
MIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHU 3apsJ0BOTO U MACCOBOI'O YHCEI



IpU SIIEPHBIX PEAKUUAX, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATHUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOICTBA TEJN, B TOM YHUCJIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBISATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3Y4YEHHBIX CBOMCTBA (PU3MUYECKUX SBICHHMH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omuparouMecs Ha cuctemMy U3  2—-3
YpPaBHEHHMI), UCTIONB3Ys 3aKOHBI U (hOPMYJIbI, CBSA3BIBAIOIINE (PU3NUYECKUE
BEJIMYMHBI: HAa OCHOBE aHaJlM3a YCJIOBHS 3aJayd 3alKiChiBaTh KpPaTKOE
yCIIOBUE, BBISBIATH HEAOCTAIOIINE WM M30BITOYHBIE JaHHbIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUIEHUs, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIMCTUYHOCTh IMOJYYEHHOTO 3HAaueHUs (U3MUECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOpbIE MOHO pEHIUTh MpPU MOMOIIU
(Gu3MUeCcKUX METO/OB, HUCIOJIb3ysl ONHUCAHME HCCICAOBAHUS, BBIICIATH
IPOBEPSIEMOE  TPEANOJIOKEHNE, OLEHUBATh NPABUIBHOCTh IMOPSAKA
NPOBEACHUSI  UCCIENOBaHUA, JelaTh  BBIBOABI, HHTEPHPETUPOBATH
pEe3yNbTaThl HAOIIOCHUI U ONIBITOB;

OPOBOAUTH OMBITBI 1O HAOMIOAEHUI0 (U3MYECKUX SBICHUN WIH
¢u3nuecknux CBOWCTB Tell (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsS] DHEPTuH, 3aBHUCHUMOCTh IEpUoAa KOJICOAHWW MPY>KUHHOTO
MagATHUKa OT MAacChl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/BI MAJIBIX KOJICOaHUM, IPSIMOJIMHEHHOE paclpoCcTpaHEeHUE CBETa,
pasnokeHue Oenoro cCBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300paKCHHS B
IUIOCKOM 3€pKajie U CBOWCTB HM300pakeHHs NpeaMmeTa B coOuparomiei
NAUH3€, HAOJIOACHHME CIUIOUIHBIX U JIMHEMYaThIX CHEKTPOB M3JIy4EHUs):
CaMOCTOATENTLHO CcOOMpaTh YCTAaHOBKY U3 U30BITOYHOTO Habopa
o0OpylOBaHUsS, OMNMCHIBaTH XOJ OINbITA W  €ro  pe3yjibTaTshl,
(GopMyIupPOBaTH BBIBOJIBL;

OPOBOAUTH MPU HEOOXOJUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, Onpenenss
CpeqHee 3HAYeHHE H3MepsAeMoil BenuuuHbl ((OKYCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOpP cmocoba W3MepeHus
(u3MepuTenbpHOro nNpudopa);

MIPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEJIWYMH C
HCIIOJIb30BAaHUEM MPSIMBIX HM3MEPEHHMH (3aBUCMMOCTh IYTH OT BPEMEHHU
IIPM PaBHOYCKOPEHHOM JIBJKEHHWM O€3 HauyaJlbHOW CKOPOCTH, Mepuoaa
KOJIEOaHU MaTeMaTH4ecKOro MasTHHKA OT JJIMHbI HHUTH, 3aBUCUMOCTH
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpeJoOMJIEHHs OT yrja



MajieHus): IJIAHUPOBATh HCCICAOBAHHME, CaMOCTOSATEIBLHO COOMpaTh
YCTaHOBKY, (DUKCHUPOBATh PE3YyIbTaThl TOJYYCHHOW 3aBUCHUMOCTH
bu3nYecKUX BEIWYUH B BHUAEC TaOMUIl U rpadUKOB, NEIaTh BBIBOABI IO
pe3yabTaTaM UCCIIeI0BaHus;

NIPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3NUYECKUX BETUYUH (CpeaHss
CKOPOCTh M YCKOpEHHE Tejla TIPH PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, >KECTKOCTb MNPYXKUHBI, KOIPHUIHEHT
TPEHHSI CKOJIBKCHHSI, MEXaHMYeckas padoTa W MOIIHOCTh, 4YacToTa M
neproy; KoysieOaHWKW MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAMONICH JIMH3BL, PAAUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh IKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICTYs MPEIIOKCHHOW WHCTPYKIIMH, BBIYUCISATH
3HAYCHWE BEJIMYUHBI U aHATM3UPOBATH MOJIYYCHHBIC PE3YIbTaThl C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKM HU3YUYEHHBIX (U3UUYECKUX MOJeNei:
MaTepHualibHasg TOYKa, aOCOJIIOTHO TBEPAOE TEI0, TOYEHUHBIA HCTOUYHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHAas MOJENb aTroMa, HYKIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHLHUINBI JCUCTBUS U3YYEHHBIX NpHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOmHCaHus (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS M YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMEpUCKom, (oToanmapar, ONTHUYECKHE CBETOBOIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBAaX (PU3WYECKUX SBICHUH ¥  HEOOXOAuUMBIE (pu3MUecKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHUYHbBIE PUCYHKU M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEITHHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
IpU PEIICHUH YYeOHO-TPAKTUYECKUX 3a/ad, ONTHYSCKUE CXEeMBbI s
MIOCTPOCHMS N300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH JINH3E;
NPUBOIUTH  TpUMEPHl  (HaxoauTh  WHOOpPMAIMIO O  MpPUMEpax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0palieHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXpPAHEHHUS 30POBbS M COOJIOICHUS
HOPM JKOJIOTHYECKOTO TTOBEACHHS B OKPYIKAIOIICH CpEJIe;

OCYIICCTBIISITh TOWCK HWHpoOpManuu (U3NUECKOTO COJCpKAHHUS B
WNuTepHeTe, caMOCTOSITENNBHO (hOPMYTUPYS MOUCKOBBIN 3alpoc, HaXOIUTh



MyTH OTpEAeNICHUs] JOCTOBEPHOCTH MOMYYCHHON MH(OpManu Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOJHUTEIBHBIX HICTOYHHUKOB;

MCIIOJB30BaTh MPH BBHIMOJHEHWN YUEOHBIX 3a/laHuil HAYYHO-TIOMYJSPHYIO
auTepatypy  (U3MUECKOTO  COJEp)KaHWs, CIpaBOYHBIE MaTepHalbl,
pecypchl cetn VIHTepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE U YCTHBIE COOOIICHHUS Ha OCHOBE
UHPOpPMAIIMK M3 HECKOIBKUX HCTOYHHKOB (U3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIIATH PE3YIbTATHI MPOSKTHON MU UCCIIEIOBATENbCKON
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIIOJNIB30BAaTh  HM3yYCHHBIN
NOHATUHHBIA amnmapar W3y4aemoro paszzaena (U3HKH W COMPOBOXKIATH
BBICTYIUICHHWE TIpe3eHTalmue ¢ y4éToM OcoOEHHOCTEH ayauTOpuun
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Paznen 1. ®usuka u e€ poJib B MO3HAHMH OKPY:KAKOIIEro MuUpa
bu6moreka [IOK
11 o - 2
H3Mka - Hayka o npHpose https://m.eds00.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
HISHHCCIHE BEHIIHAL https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.3 E 5 2 1
CTE€CTBEHHOHAYYHBIN METOJ TO3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHavaibHble CBeJIeHUS 0 CTPOEHUH BelllecTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
29 JIBrmykeHre u B3aUMOACHCTBUE YaCTHUII 9 1 bubnuoreka [JOK
' BelllecTBa https://m.edso0.ru/7f416194
bubnuoreka [JOK
2.3 Ar 2
PETATHEIE COCTONHHA BeIECTBa https://m.eds00.ru/7f416194
Uroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAMMHCCROE ABIDIeHHe https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK



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

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

bubmmoreka [{OK

33 Cana. Bugget o 14 2 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya nqaBneHus: TBEPIAbIMU 3 bubnuorexa [JOK
' TeJaMU, )XUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmmoreka [{OK
42 Mlapnienme xuaKoCTH ° https://m.eds00.ru/7f416194
bu6moreka [IOK
43 ATMoChepHOe HaBIeHIC 6 https://m.eds00.ru/7f416194
44 JlelicTBUE KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
>1 Pabota u MomHoCTS 3 . https://m.eds00.ru/7f416194
bubnuoreka [JOK
52 Hlpocrste MexarmsMEI ° . https://m.edso00.ru/7f416194
bubnuoreka [JOK
>3 Mexattireckas oHeprits 4 . https://m.edso00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 12



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

8 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pasnen 1. TensioBble AiBJIeHUS
. bubnuoreka [JOK
1.1 7
CTpoeHue i cBoficTBa BelcCTBa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CIVIOBHIC MPOUCCChl > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyecknue 1 MAarHUTHbIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbIC TeJla 5 1 bubnuoreka [IOK
' U WX B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTOSTHHBIN EKTPUUYECKUN TOK 20 2 7 htts://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHIL https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4
IICKTPOMArHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 145



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

9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OIUCaHUs https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 2 1
SaMOiencTBIE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
AKOHBI COXpAHCHHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannueckne Kojae0aHusl U BOJHbBI
bu6mmoreka [JOK
2.1 Me €CKHe ) 7 3
RAHITICCIHE RoJehartmt https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
XAHIHCCRAC BOIHBL. IBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 10Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIEeKTPOMarHuTHOE MOJIE U 6 9 bubnunoreka [JOK
' JJIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Paznen 4. CBeToBbIe sIBJI€HUS
4.1 3aKoHBI PaCIPOCTPAaHEHUSI CBETA 6 2 bubnuorexa [IOK



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

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

bu6mmoreka [{OK
4.2
JIuH3bl U onTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P
3 a3Jo)keHue Oeoro cBeTa B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBBIE SIBJIEHUS
bubmmoreka [{OK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 1
(Tpoetiie aToMHOTO A1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Flnepubie peaxui ! . https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBTOpuTEIbHO-00001IAK0 M MOYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SAsnenus npupopl. dusndeckue
SBJICHUS

MexaHn4decKue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SBJIICHUS

Ouznueckue BEITMUYNHBI U UX
W3MEpeHHE

Ypok-uccnenoanue "N3mepenne
TEMIEPATyphl IPU TOMOIIU
KHUJKOCTHOTO TEPMOMETpA U JaTUHKa
TemnepaTrypsr"”

Kak ¢uzuka u gpyrue ecrecTBeHHbIE
HayK{ U3y4yaroT MPUPOY.
EctecTBeHHOHAYUHBIH METO]
no3HaHus. Onucanue GU3NIECKUX
SIBJICHUH C TIOMOILBIO MOJEIEN

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

Ypok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAJIBHOCTD MOJIETA IIAPHKA,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM
6osb11e, yeM 0oJIblle BhICOTA IycKa'"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiectBa. OMBITHI,

bubmuoreka [JOK

7 OKa3BIBAIOIINE TUCKPETHOE CTPOCHUE
a [HE JUCKp p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBM>KEeHME YacTHI] BEIIECTBA brbmmorexa LOK
e Ber https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OnbITHI MO
9 HAOJTIOJICHUIO TETUIOBOTO PACITUPEHUS
rasoB»
10 ArperaTHble COCTOSHHSI BEIIIECTBA
B3anmocBsI3b MeX Ty CBOMCTBAMU
BEIIECTB B PA3HBIX arperaTHBIX
1 COCTOSIHMSIX M MX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHEM. https://m.edsoo.ru/ff0a0378
Oco0OEHHOCTH arperaTHhIX COCTOSTHUN
BOJIBI
MexaHudeckoe IBUKEHUE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE bubmmorexa [JOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHUE
bu6mmoreka [JOK
13 Ckopoctb. EAVHHUIEI CKOPOCTH
p a H p https://m.edsoo.ru/ff0a079c
14 Pacuyer rmytu ¥ BpeMeHU IBUKEHUS Bubmiorexa OK
yr p https://m.edsoo.ru/ff0a0ae4
HNuepnust. 3aKkoH HHEPIINH.
15 BBaPI:MOHeﬁCTBHe TeJ‘IpKaK MpHUYNHA bubmorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHHS CKOPOCTH JIBIKEHUS Tell
16 [InoTHOCTH BemecTBa. Pacuer Macchl bubmuoreka [JOK
1 00BbeMa Tena [0 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIaGopatopHas pabota «Onpenenenue



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

IJIOTHOCTH TBEPJOTO TEJIA»

Pemenue 3amag mo reme "ImoTHOCTE

bu6mmoreka [{OK

18 BelecTa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTUKa
19 B3auMoeiicTBus ten. Cumna
ynpyrocTtd. 3akoH ['yka
JlabopaTtopHnas pabota «3ydyeHue
20 3aBUCHUMOCTH PACTSHKCHUS
(medopmanyiv) Ipy>KMHBI OT
MPUJIOKEHHON CUIIBI»
21 SIBnenne Tarotenus. Cuia TSHKECTH
CBs3b MEXTY CUIION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenne Bubmmorexa [IOK
https://m.edsoo.ru/ff0al778
3aza4 o teme "Cuia tsokecta"”
23 Cuna TsKeCTH Ha IPYTruXx IUIaHeTax. bubnuoreka [IOK
DU3NYECKUE XapPAKTEPUCTUKH TIJTAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 Hsmepetiie ciul. Junamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HallpaBJICHHbIX
26 10 OJHOM niﬂ?\i)ﬁ. ’ bubmotera [JOK
N https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOImAs CHl
97 Pewienue 3agau no reme
"PaBHogeiicTByrOmas cuin"
08 TpeHne ckoJIbKEHUS U TPEHUE MTOKOSI. bubnuorexa [IOK
Tpenue B npupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JIaGopatopHas pabora «3yuenue bubnuorexa [IOK



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

3aBUCUMOCTU CUJIBI TPEHUS
CKOJIBYKEHUS OT CUJIBI IaBJICHUS U
XapaKTepa COIPUKACAOIIHUXCS
IIOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJEHCTBYIOIIEH CHITBI
Pemenue 3agau o remam: «Bec
31 tenay, «I'paduueckoe nzoOpaxeHue bubnuorexa [JOK
cuy, «Cunbly, «PaBHOAEHCTBYOMIA https://m.edsoo.ru/ff0alde0
CHID»
KonTposnbHas paborta o Temam:
«Mexannueckoe ABKEeHUEY, «Macca,
32 IUIOTHOCTEY, «Bec Temay,
«I"padudeckoe n300paKeHUE CHIDY,
«Cunbi»
33 JaBnenue. CiocoObl yMEHBIICHUS U bubnuoreka [JOK
YBEIIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiaeHue raza. 3aBUCUMOCTb
34 aBJICHUS ra3a oT 00péMa Eubmrorexa HOK
’ https://m.edsoo.ru/ff0a2376
TEMIEPATYPHI
Ilepenaya maBieHUs TBEPABIMU
35 TCJ'IIZINI[[I/I )KE,HKOCT)IMI/I Hu EiaMI/L 3akoH bubmiorexa LOK
’ https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBJieHUE B )KMIKOCTH U Ta3e, bubmuoreka [JOK
BBI3BAHHOE JCUCTBUEM CHJIBI TSLDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no teme «/laBneHue B bubmuoreka [JOK
JKUIKOCTH U Ta3e. 3axoH ITackamsay https://m.edsoo.ru/ff0a2826
38 Coobmarormumecs: cocybl bubnuorexa [IOK



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

https://m.edsoo.ru/ff0a2970

bubmmoreka [{OK

39 r i
HAPABIMHCCIHH pece https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiaeBoi
JKHJIKOCTHBIM HACOC
Atmocdepa 3eminu. [Tpuunnsl
CYILIECTBOBAHUS BO3 HOI
41 0}6/I(I)IJ'IO‘-IKI/I Semin 3Eilfly;:HMOCTB bubmmorera [JOK
) https://m.edsoo.ru/ff0a2b5a
aTMOC(hEpHOTO JTaBJICHHS OT BBICOTHI
HaJl ypOBHEM MOPS
bu6moreka [IOK
42 Bec Bo3ayxa. AtmocdepHoe naBiieHHE
BO3YXa. ATMOC(EPHOE AaBICHN https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMochepHOTO 1aBICHUS. bubnuoreka [IOK
OnbiT Toppuuesiu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI Ha, OBHEM bubmorera [JOK
s AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
JTABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau no teme
"AtrmocdepHoe naBiacHue"
JlelicTBYE KUIKOCTHU U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEIIO bubmorexa HOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenioBa cuina
JlaboparopHas pabota «Onpenenenue
48 BBITAJIKUBAIOIICH CHIIBL, bu6mmoreka [JOK

ﬂeﬁCTBYIOHICﬁ Ha TEJIO, MOTPYKCHHOC
B XKHUJIKOCTBb»

https://m.edsoo.ru/ff0a33fc



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

49

JlaboparopHas paboTa 1mo Teme
«MccnenoBanue 3aBUCIMOCTH Beca
TeNla B BOJE OT 00BEMaA MOTPyKEHHOU
B XKUJKOCTHb 4aCTHU TEJIa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnast pabota
"KoncTpynpoBaHue apeomeTrpa win
KOHCTPYUPOBAHUE JTOIKHA U
omnpeaeneHue e€ rpy30noabEMHOCTH "

52

Pemenne 3amgau no temaM: «IInaBanne
cyaoB. BozayxomniaBanuey,
«/laBneHue TBEpABIX TEN, )KUIKOCTEU
H Ta30B»

bu6moreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuveckast pabora

bu6moreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MoimnocTts. EquHuner MOIITHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccnenoBanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM IIPH
noanéMe mo Jectauie"”

56

IIpocTteie MexaHu3Mbl. Poiuar.
PaBHOBecue cuil Ha ppryare

57

KonTponpHast paboTa o Teme
«/laBiieHHEe TBEPABIX TEI, )KUIKOCTEN
u ra3oB» / Beepoccuiickas
poBepoyYHas pabora

58

PesepBHrIit ypok. Paborta ¢ Tekcramu
1o TeMme «/laBneHue TBEpBIX Tell,

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

XKUAKOCTEH U ra3oBy» / Beepoccuiickas
poBepoyHasi paboTa

59

Poruaru B Texuuke, ObITY U TIPUPO/IE.
Jlaboparopnas pabota
«HMccnenoBanue yclOBH paBHOBECHS
pbryaray

0.5

bub6mmorexa [{OK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3a1au o reme «Y CI0BUA
pPaBHOBECHS pbIyara

bubmmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koaddumuent monesnoro aecTeus
MexaHusma. Jlaboparopuas pabota
«M3mepenue KII/] HakinoHHOM
TUTOCKOCTI

0.5

62

Pemenne 3agau o treme "Pabora,
motHocTh, KIT"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnueckas Heprusl.
Kunernueckas 1 nmoteHIManbHas
SHEprus

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

64

3aKOH COXpaHEHHUsI MEXaHUYECKOM
SHEPTHH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT I10 TEME
"DKCIIEpUMEHTAIBbHOE ONPECIICHHUE
W3MEHEHUS KUHETUYECKOU U
MOTEHIUAJIBLHON SHEPTUU IPU
CKaTBIBAHHMM TeJIa N0 HAKJIOHHOU
mjI0cKocTH"

66

KonTponsHas paboTa no Teme
«PaboTa 1 MOIIHOCTh. DHEPTHsD)

67

PesepBHrIit ypok. Paborta ¢ Tekcramu

bu6nmoreka [JOK



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

o TeMe "MexaHnueckoe nBuxkeHue"

https://m.edsoo.ru/ff0a4ee6

PesepBubiit ypok. PaboTta ¢ Tekcramu

68 o teme "Pabora. MomHoCTS. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTHueckue op
n/n Bcero u3ydyeHnusi | oOpa3oBaTesbHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETHYECKON TEOPHH U UX OIBITHBIC 1 bubnmorexa LOK
p https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUSI
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3000pa3HOr0 COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPJIOTO,
4 YKUJIKOTO U Ta3000pa3HOT0 COCTOSTHUI 1
BEIIIECTBA HA OCHOBE ITOJIOKCHHI
MOJIEKYJIIPHO-KHHETHYECKON TEOPUHU
bu6mmoreka [JOK
5 Kpucrammueckne u amopdHbIE Tena 1
p pd https://m.edsoo.ru/ff0a5800
5 CmauuBaHue U KaWJUIPHOCTb. 1 bubnunoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemmoBoe pacIIUpeHne U CHKATUE 1 bubmorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEMJIOBOTO JIBUKEHUS 1
YaCTHI]
9 Buytpennss seprus. CriocoOsl 1 bubnuoreka [IOK
HU3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Bunsl Tennonepenauu 1 bu6nmoreka [JOK



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

https://m.edsoo.ru/ff0a6412

Ypok-koupepenmus "IIpakTudeckoe
HCIIOJIb30BaHME TEIIOBBIX CBOMCTB

bubmmorexa [{OK

1 BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 Komnuectso TemnoTtrl. Y neiabHas bubmmoreka [IOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHEHME TEIIOBOTO OanaHca. bubnuorexa [JOK
TennooOMeH U TETIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnast pabota

14 "UccnenoBanue siBICHUS bu6moreka [IOK
TEMJI000MEHa MTPU CMEITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpstYeil BOJBI"
Pacuer konuyecTBa TEIIOTHL,

15 HEO0O0XOMMOTO JJII HarpeBaHus Teja
Y BBIJIEISIEMOTO UM IIPU OXJIAXKICHUU

16 JlaGopaTtopHnas pabdota "OnpeneneHue bubnunoreka [JOK
yAEIbHOM TEIIOEMKOCTH BellecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOoIMBa. Y aenbHas TemioTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBnenue u oTBepACBaHME

18 KPUCTAJUIMYECKUX Te. Y AelibHas bubmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIIABIICHUS

19 JlabopatopHas pabota "Onpeznenenue bubnuoreka [IOK
yIEIbHOU TEIJIOTHI IIaBIeHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHEHCAIUS. bubnuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kuneunwue. Y aenpHas TemioTa bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

mapooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUS
OT aTMOC(EPHOTO JTaBIICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3myxa. JlabopaTopras
pabota "Onpenencaue
OTHOCHUTEIILHON BIAXKHOCTH BO3ayXa"

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3J1yXa

24

[IpuHIMIBI PaOOTHI TEMJIOBBIX
neurateneid. [TapoBas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHMS

25

KII/I TermoBoro nBurareris.
TemioBbIe ABUTATENN U 3alUTA
OKPYKaIOIIEH CpeIbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPruM B TEILIOBBIX MPOIIECcCaX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TemnsoBrIe SIBJICHHUS.
H3MeHenune arperaTHbIX COCTOSHUN
BelecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas paboTa 1o reme
"TermnoBble siBiaeHus. U3MeHeHne
arperaTHbIX COCTOSIHMI BeniecTa'

bubnuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

QHCKTpI/ISaI_[I/IH TCII. I[Ba poaa
QJICKTPUYICCKHUX 3apa10B

30

Ypok-ucciaenosanue "OnexkTpusanus
TE€J UHIYKIHUEH U IIpU
CONIPUKOCHOBEHUU"



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

B3anmoelictBre 3apsKeHHBIX TEIL.

bubmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUUYECKOE TTOJIE.
39 Hanpsis>keHHOCTB 21EKTPUYECKOro bubnuorexa [JOK
nons. [IpuHnyn cyneprnosunuun https://m.edsoo.ru/ff0a8a0la
BIEKTPUYECKUX TOJEH
Hocurenu snekrpuyeckux 3apsaoB.
33 DOnemenTapHsbIi 3apsia. CTpoeHne
aToma
34 [TpoBOAHMKY W AUDIIEKTPUKH. 3aKOH bu6moreka [IOK
COXpAaHEHUS IEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
CBOMCTB 3JIEKTPUUECKHUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKHI TOK, YCIIOBUS €0
36 cymecTBoBaHusl. McTouHukm bubmorexa [TOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKa
37 JIeficTBUS STIEKTPUIECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenoanue "JlelictBue
38 ANIEKTPUYECKOTO TI0JISI Ha MPOBOIHUKHU 1
U TUDJIEKTPUKH"
39 DIEKTPUYECKUM TOK B METaILIaX, bubnunoreka [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKTpruyecKas Lenb U €€ COCTaBHbIE
4acTu
Cuna Toka. JlabopatopHas paboTa
bu6nmoreka [JOK
41 "N3mMepeHue U peryinpoBaHUeE CHUJIIBI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HAMPSKEHHE.
BouseT™merp. JIaboparopHas paboTa

bubmuoreka [JOK

42 "N3mepenue U peryinpoBaHue 05 https://m.edsoo.ru/ff0a%e14
HarnpspKeHus "

43 CormnpoTHuBieHHE MPOBOTHUKA. bubnuorexa [JOK
VY enpHO€ CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota "3aBUCHMOCTb

44 BIEKTPUYECKOTO COMPOTHUBIICHUS 1 bubnuorexa [JOK
MPOBOJIHUKA OT €r0 JIMHBI, TUIOMAI1 https://m.edsoo.ru/ff0aa738
MOTMEPEYHOr0 CEYeHUs U MaTepraia”
3aBUCUMOCTD CHJTBI TOKA OT

45 HanpsbkeHnd. 3akoH Oma Juis ydacTka bubmmorexa [JOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaGopaTtopHnas pabota
"UccneqoBaHue 3aBUCUMOCTH CHIIEI

46 TOKa, UIYIIEr0 Yepe3 PEe3UCTop, OT 1 bubmorexa [TOK

https://m.edsoo.ru/ff0aa04e

COMPOTHBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”

47 [TocnenoBarenbHOE U MapauieIbHOE
COEIMHEHUS MPOBOIHUKOB
JlaGopaTtopHnas pabora "IIpoBepka

48 MpaBUJIa CIOKEHUS HANPSIKEHUN MIPU 1 bubnunoreka [JOK
IIOCJIE0BATEIBLHOM COCIMHEHUH ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaGopatopHas pabota "IIpoBepka

49 IIpaBUJIa JUIsl CUJIBI TOKA IPU 1 bubnuoreka [IOK

napajuieJIbHOM COE€IMHEHUH
pe3uctopos"

https://m.edsoo.ru/ff0aadle



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

Pemenue 3anau Ha npuMeHEHUE

bubmuoreka [JOK

50 3akoHa OMa JyIst pa3IndyHOTO
UIA P https://m.edsoo.ru/ffO0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnas padora "OnpeaenecHue
52 a60TpLI " iom}focm aneKTquecxoro bubnmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpuyecKue enH U MoTpeOuTenu
53 SIIEKTPUUECKON DHEPTUU B OBIT bubmmorexa [OK
p p Y: https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
54 ITocTOAHHBIE MAarHUTEL, X
B3aUMOJEHCTBUE
VYpok-uccnenoBanue "N3yuenne bubnuoreka [IOK
55 . "
MOJIeH OCTOSHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
MarauTHOE 1oJyie. MarautHoe 1ose
bu6mmoreka [JOK
56 3eMJIM U €ro 3HadeHue I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka K KOHTPOJILHOM paboTe
1o TemMe "DNEeKTPUIECKUE 3apsbl.
57 3apspKeHHBIE TeJla U UX bubmorexa LOK
p N . https://m.edsoo.ru/ff0abd2c
B3auMoaeicTBud. [locToIHHBIH
ANEKTPUUECKUH TOK"
KonTponsHas paboTa no Teme
"DJIeKTpUUECKHE 3apsIIbL.
P P bu6mmoreka [JOK
58 3apsKEHHBIE TEJIa U UX

B3auMoeicTBUA. [10CTOSIHHBIN
anekTpuyeckuii Tox" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



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

poBepoYHas pabora

59

PesepBubiit ypok. PaboTta ¢ Tekcramu
o Teme "llocrosiHHbII
anekTpuyeckuii Tok" / Beepoccuniickas
poBepoYHasi pabora

bub6mmorexa [{OK
https://m.edsoo.ru/ff0acdc6

60

OmneiT DpcTena. MarautHoe noJie
3IEKTPUYECKOTO TOKa MaruutHoe
IT0JIC KaTyIIKH1 C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

61

[IpumeHeHue MeKTPOMarHuToB B
texauke. JlabopaTopHas pabora
"N3yueHne neiCTBUSI MarHUTHOTO
I10J151 HA MPOBOJHUK C TOKOM"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTpOoABUTaTENh OCTOSIHHOTO
Toka. Mcnonb3oBanue
ANIEKTPOJIBUTATENCH B TEXHUYECKUX
yCTPOMCTBAaxX M HAa TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KonctpynpoBaHue U U3y4eHUE
paboTHI AMeKTpoABUTATES"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiThl Dapajes. 3akoH
3NIEKTPOMArHUTHOM MHIYKIUU.
IIpaBuno Jlenua

64

Onekrporeneparop. CriocoOsl
MOJTYYCHHUS DIEKTPHYECKOW DHEPTHH.
DJIEKTPOCTAHINH Ha
BO300HOBIIIEMBIX UCTOYHHUKAX
SHEPTUU

65

[ToaroToBka K KOHTPOIBHOM paboTe
110 TeMe "DINEKTPUUYECKUE U



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

MAarHUTHBIE ABJICHUS"

KonTtposneHas pabota o Teme

66 "DJIEKTPUUECKUE U MArHUTHBIE 1 bubmorexa [JOK
p" https://m.edsoo.ru/ff0acb14

SIBJICHUSA

67 PesepBHblit ypok. Pabota ¢ Tekcramu 1 bubnuorexa [JOK
o teMe "TermioBrie sBieHUS" https://m.edsoo.ru/ff0accse

68 PesepBHbIit ypok. Pabota ¢ Tekctamu 1
o TeMe "MarautHsie ABiIeHUS"

OBIIEE KOJIMYECTBO YACOB I10O
. 68 14.5

[TPOI'PAMME



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

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
[
‘:;11 Tema ypoxa Bcero Kontpobusie | Hpaxrieckie fl[:;:eﬂl/lﬂ :gg)al;?)ln;:fenbﬂme
padoTsbI padoThI pecypest

1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcueta. OTHOCUTEIBHOCTh 1 bu6moreka [IOK
MEXaHUYECKOT'O IBMKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
NIBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOJIMHENHOE

4 nekeHne. CpeqHsss © MTHOBEHHAS 1
CKOPOCTh
[IpsimonrHeHOE PaBHOYCKOPEHHOE bubnuoreka [JOK

5 1
JIBIODKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JBM)KCHHUSI. 1
I'paduk ckopocT
JlaboparopHas pabota "Onpenenenue

7 YCKOPEHHUS Tea Mpu 1 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIBKEHUH I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TiockocTh"

8 CBoOoHoe nagenue Tei. OnbIThI 1
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO 1 bubnuorexa [IOK

OKPYXHOCTH. HCpI/IOI[ n 4acToTa

https://m.edsoo.ru/ff0ael76



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

oOpamienus. Jluneiinas u yriosas

CKOPOCTHU
10 LeHTpocTpeMHUTEIBHOE YCKOPEHHE
11 IIepseiit 3ak0oH HeroTona. Bexrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeloToHa. bubnnorexa [JOK
PaBHOelicTByIOIIAs cHIta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynieprio3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocti. 3akon I'yka https:// m.edso;I ru/ff0aeca2
16 Pemrenue 3agaq mo teme «Cuia
YOPYTOCTH
17 JlabopaTtopHas pabora «OnpenencHue bubnuoreka [JOK
YKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmuoreka [JOK
18 Cuna Tpenus https:// m.edsoc%.I ru/ff0af738
19 Pemenue 3anau no reme «Cuna bubmuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
Kod(duIIMeHTa TPEHUs CKOJIbXKEHUs" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teme "3akoHbI
21 Herorona. Cuna ynpyrocru. Cuna BH6J.IHOTeKa LHOK
" https://m.edsoo.ru/ff0afh8e
TpPEeHUS
29 Cuna TSKeCTU U 3aKOH BCEMUPHOTO bubnmoreka [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

najacHus

VYpoxk-koudepenuus "/IBmkenue ten

23 BOKPYT TPaBUTALIMOHHOTO IIEHTpa
(Conneunas cucrema). ['anaktuku"
Pemenue 3agau mo reme "Cuna
24 TSOKECTU U 3aKOH BCEMUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBas kocMu4eckast CKOPOCTb. bubnuorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHne MarepuanbHOU TOUKH.
AOGCONIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpAOTO TEMa ¢ bubmmorexa [JOK
. N P https://m.edsoo.ru/ff0afe36
3aKpETUIEHHOM 0ChIO BpAIICHHUS.
MowmeHnT cunsl. LlenTp Tsxectn
PaBHOBecHe MaTepraIbHOI TOUKH.
AOGCONIOTHO TBEPIIOE TEIIO.
27 PaBHOBecue TBEpAOTO TEma ¢
3aKpEIUIEHHON OChIO BpAIIICHHUS.
MowmeHnT cuisl. LlenTp Tsxectu
08 Pemenne 3agau nmo reme "MoMeHT bubnuoreka [JOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOH paboTe MO
29 TeMe "MexaHnuecKkoe OBIKEHUE bubmnorexa [IOK
N | ) https://m.edso0.ru/ff0b0408
BsaumoneiictBue Ten
KonTponsHas paboTa no Teme
30 "MexaHN4ecKoe NBHKEHHE bubmnorexa [IOK
N ) ’ https://m.edsoo.ru/ff0b06ec
BzaumoneiicTBue Ten
31 Nmnynsc Tena. Umnynse cuiel. 3akoH bubnuorexa [IOK



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

COXpaHEHUs UMITYJIbCA. YIIPYrOe U
HEYIIPYro€ B3aUMOJCHCTBUE

https://m.edsoo.ru/ff0b07fa

Pemenue 3amag mo reme "3akou

bubmmoreka [{OK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096c
33 VYpoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B PUPOJIE U TEXHUKE"
bubmmoreka [{OK
34 Mexanuveckasi paboTa U MOIIHOCTh httos://m. edsoo.ru/ffob0ag4
35 PabGoTta cunbl TSDKECTH, CHITBI bu6moreka [IOK
YOPYTOCTH U CHJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OnpenencHue
36 paboThI CUJIBI TPEHUS MTPH
PaBHOMEPHOM JIBH)KEHUH Tejia 10
TOPU30HTAIBHOM MOBEPXHOCTU»
37 CBs13b HEPrUU U pabOTHI.
[ToTenumanpHas sHEeprus
Kunernueckas sueprus. Teopema o bubnmuorexa [JOK
38 .
KUHETUYECKOW dHEPruun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHUsI SHEPTUU B
MEXaHUKe
40 JlaboparopHas pabota «/3yueHnue bubnnoreka [JOK
3aKOHA COXPaHCHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABMIKEHHUE U €TO bu6mmoreka [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaroiue KoueOaHus. bubnunoreka [JOK
Breinyxkaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii ¥ NpyKUHHBIN

MasATHUKHU



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

44

VYpok-uccnenopanue «3aBUCUMOCTb
nepro/ia KojiebaHuil OT KECTKOCTH
IIPY>KUHBL ¥ MacChL Ipy3a»

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

45

[IpeBpanienue 3Hepruyu npu
MeEXaHNYECKNX KOJIeOaHmIX

46

JlabopaTtopHas pabota «OnpenenecHue
4acTOTHI U IEPUOJA KOJIeOaHu
MPYKUHHOTO MasSTHHKA

bubmmoreka [{OK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TIEpH0/1a KoJIeOaHMi
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacChl TPy3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoHBI. CBOMCTBA
MexaHu4ecKux BOJH. [IpoaosbHbIC 1
TIOTIEPEYHBIC BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepenus "MexaHnuecKre
BOJIHBI B TBEPJIOM TeJI€.
CeiicMuueckre BOJTHBI"

50

3Byk. PactipocTpaneHue u 0TpaxeHue
3ByKa

51

Ypok-uccnenosanue "HabmroaeHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AXyCTHUECKHH PE30HAHC

53

Ypok-koHpepeHus "YnpTpa3ByK u
nHOPa3BYK B IPUPOJIEC U TEXHHUKE"

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

54

Iloaroropka k KOHTpOJIBHOf/'I pa60Te 1o

bu6nmoreka [JOK



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

Teme "3aKOHbI COXPaHEHHUSI.
Mexannueckue KojieOaHus U BOJIHEL"

https://m.edsoo.ru/ff0b25f0

KonTtponsHas pabota o Teme

55 "3akoHbI cOXpaHeHUs. MexaHndyeckue
KoJIeOaHus U BOJIHBI"
DNeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
56
DNeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
Ypok-konpepennus "[lkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonb30BaHUE 3IE€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM CBSI3M"
Ypok-uccnenoanue "N3yuenne
. bu6mmoreka [IOK
59 CBOMCTB 2JIEKTPOMarHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6c
TTOMOIIIBI0 MOOMIIBHOTO TeedoHa
Pemenue 3a1ay Ha onpeeneHue
60 YacTOTHI U JUIMHBI 3JIEKTPOMArHUTHOM
BOJIHBI
DneKTpOMarHuTHasl IPUPOJa CBETA.
61 Ckopoctb cBeta. BonmHoBbBIE CBOCTBA bubmmorexa [TOK
P ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku ceta. [IpsamonnHeitnoe
62 acIpOCTpaHEHHUE CBETA. 3aTMEHUS Bubmmorexa LIOK
pacHpocTp ' https://m.edsoo.ru/ff0b3658
Connua n JIynst
3aKOH OTpaXKEHUs CBETa. 3epKaia.
63 Pemenue 3amau Ha MpUMeEHEHHE bubmorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
64 IIpenomnenue cBera. 3aKoH bubnuorexa [IOK



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

MpCIOMIICHUSA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

65 Hcnonp30BaHue MOTHOTO BHYTPEHHETO bubmorexa LHOK
https://m.edsoo.ru/ff0b3c5¢c
OTPaXCHHS B ONITHYECKUX CBETOBOAX
JlaboparopHas padota "Hccrienoanue
66 3aBUCHUMOCTH yIJIa MPETOMIICHHS
CBETOBOTO JIy4ya OT YIJia MajieHus Ha
rpanuue "Bo3yx-cTexsio""
VYpoxk-koupepennus "VcnonpzoBanue
67 TOJTHOTO BHYTPEHHET'0 OTPaKCHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3B"
bu6moreka [IOK
68 JIunzel. OnTudeckas Cuiia JIMH3bI httos://m.edsoo.ru/fob3f2c
. bu6mmoreka [IOK
69 [TocTpoenne n3o0pakeHU# B TMH3AX httos://m.edsoo.ru/ffobA4da
JlaGopaTtopnas padora "Onpeneieaue
70 (bOKyf:)HOFf)) paCfTOHHI/I}I u oIr)[TquCKoﬁ bubmorexa HOK
5 https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTUH3BI"
71 Ypok-koHpepenius "OnTuyeckue bubnuoreka [JOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontuyeckas cucreMa. 3peHue Bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenmus "leexTs
3penus. Kak coxpanurts 3peHune"
Pa3noxxenue 6enoro cBeta B CIIEKT.
74 OnbiTel HhtoToHA. ClioKeHue bubmuoreka [JOK

CIICKTpAJIbHBIX IBETOB. ﬂI/ICHCpCI/I}I
CBCTa

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopuas pabota "OnbITHI IO
Pa30oKEeHUI0 OEJI0T0 CBEeTa B CIEKTP U

bu6mmoreka [{OK

75
BOCTPHATHIO IIBET4 HIPEAMETOB HpH X https://m.edsoo.ru/ff0c0e2a
HaOJI0IEHUH Yepe3 [BETOBEIC
¢bwbTper"
VYpok-npaktukym "BosnHoBbIE
76 CBOWCTBaA CBETa: TUCTICPCHS,
uHTepdepeHus u nuppaxaus'”
77 Omnbitel Pesepdopna u mianetapHas bubmuorexa [JOK
MO/IENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanne u norioneHne cBera
79 atomoM. KBanThl. JIuneliuarsie bubamorera LOK
' ’ https://m.edsoo.ru/ff0c144c
CHEKTPbI
80 VYpoxk-nipaktukym "HabGmonenune bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTH M €€ BHIBI bubmorexa HOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro sapa. Hykimonnas bubnuoreka [JOK
MOJIENb https://m.edsoo.ru/ffOc18ac
83 PanuoakTtuBHBIE TPEBpAILICHUSL. bubnnoreka [JOK
N3oTormbl https://m.edsoo.ru/ff0clal4
Pemenne 3agau mo teme: bu6mmoreka [JOK
84 n n
PannoaktuBHbIE TpEBpalLleHNs https://m.edsoo.ru/ffO0clb4a
85 [lepnon nomypacnana
Ypoxk-koHpepenuus "PagnoakTuBHbIe
P Geperiu 8 bubmuoreka [JOK
86 U3JIy4eHUs B IPUPOJIE, MEULIUHE,

TEXHUKE"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87

SnepHbie peakuu. 3aKOHBI
COXPAaHEHHUS 3apsJ0BOI0 U MacCOBOIO
quce

bubmuoreka [JOK
https://m.edsoo.ru/ff0cl1c58

88

DHeprusi CBSI31 aTOMHBIX sifiep. CBsi3b
MacChl U SHEPrUu

bubmmoreka [{OK
https://m.edsoo.ru/ff0cld7a

89

Pemenue 3amgau mo teme "Anepueie
peakuun"

90

Peakiuu cuHTe3a U ACTICHUS SACP.
Wcrtounuku sHeprun CosHua u 3BE31

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

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
PaIMOaKTUBHBIX H3TyIECHUN Ha KUBbIE
OpraHu3mbl"

92

[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMme "DIEeKTPOMarHuTHOE MOJIE.
DNeKTPOMarHUTHBIE BOJHBIL.
KBanToBbIe siBieHUS"

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

93

KontponbHas padoTa o teme
"DeKTpOMarHUTHOE TOJIE.
DJIEKTPOMArHUTHbIE BOJIHBI.
KBanToBnbie sBiaeHH"

94

[ToBTOpEHME, 0OOOIICHNE.
JIaGopaTopHble pabOThI 110 KypCy
"B3aumopaencrBue Tea"

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

95

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX M KaYECTBEHHBIX 3a/1a4 110
teMe "TemnoBble mpoueccs”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, o0oOmeHue. Pemenne

bu6nmoreka [JOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
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pacyeTHBIX U KaYECTBEHHBIX 3a/a4 M0
teme "KII/] TeroBeix aBuraTenei"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenne

97 aCUEeTHBIX U KaUueCTBEHHEBIX 3a]1a4 110 1 bubnmorexa LOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHOBOK"
[ToBTOpEenue, 06001IEeHNE.
98 JlaGopartopHble pabOTHI 10 KypC 1 1 bubmorexa [JOK
" patop P " pey https://m.edsoo.ru/ff0c2¢c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, o6o6menue. Pabora ¢
99 TEKCTAMU 110 TeMe "3aKOHBI 1 bubmorexa LOK
. https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHUKE
[ToBTOpenue, o6o6menue. Paborta ¢
100 tekcraMmu 1o TeMe "Konebauusa u 1 bubmmorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Pabora ¢
101 TekcraMu 110 TeMe "CBeToBEIE 1 bubmorexa [OK
" https://m.edsoo.ru/ff0c3044
SIBJIEHUS
[ToBTOpenue, o6o6menue. Padota ¢
102 TekcTaMu 110 TeMe "KBantoBas u 1
sepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KJIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
06p330BaTeJ'lLHOI71 nporpaMmbl OCHOBHOI'O 00111€ero 06pa3013amm

1.1

HCIT0JIb30BAaTh U3YYCHHBIC IMTOHATUSA

1.2

pasiindaTtb ABJICHUSA II0 ONHMCAHWIO HMX XapaKTCPHBIX CBOWCTB M Ha

OCHOBC OITBITOB, JEMOHCTPUPYIOIIUX JAHHOC Q)HSI/I‘IeCKOe SBJIICHUEC

1.3

pacro3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MYECKUX SIBICHUM B
OKpY)KaIoIlleM MHUpe, B TOM uucie (u3NYecKue SBICHUS B MPUPOJIE,
IpU ATOM IEPEBOJUTH MPAKTUUYECKYIO 3a7auy B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UICCKUX SBICHUN

1.4

OTNHCHIBaTh M3YYECHHbIE CBOWCTBA Tel U (uU3MUecKue SBJICHMUS,
UCHOJNIB3YSl  (U3MYECKUE BEIUYHMHBI, HPU OMUCAHUM MPABUIBHO
TPakTOBaThb (DU3UYECKUH CMBICI HCIOJIb3YEMbIX BEJIMYUH, HUX
0003HaYeHHS U eUHUIIBI (PU3UUECKUX BETUYHMH, HAXOAUTh POPMYJIbL,
CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIUYMHY C JPYTUMU
BEJIMYMHAMHU, CTPOUTHh  TpaUKHd  HM3YyYCHHBIX  3aBUCHUMOCTEH

(1)I/ISI/I‘ICCKI/IX BCIINYHUH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘16CKI/IG SABJICHHA W IIPOLECCCHI,
HCIIOJIb3Yydd M3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIIOBCCHYIO
(l)OpMy'J'II/IpOBKy 3aKOHa W  3alliuCblBaTb €ro MaTCMaTHYCCKOC

BBIPAKCHUC

1.6

OOBSCHATh (PU3UYECKUE SIBJICHUS, MPOLECChl U CBOMCTBA TeJNl, B TOM
Yhcllie M B KOHTEKCTE€ CHUTyallUd IPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYMHHO-CICJCTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 jormyeckux maroB ¢ omopod Ha 1 — 2
U3yYCHHBIX CBOMCTBA (PU3NYECKUX SBICHUHU, (PU3MUECKUX 3aKOHA WIIH

3aKOHOMCPHOCTH

1.7

pemiath pacu€THble 3aaud B 1 — 2 nelCTBUS, MCIOJB3YS 3aKOHBI U




(dbopMyIbI, cBSI3bIBAIONINE (PU3UUYECKUE BEJTMYMHBI: HA OCHOBE aHAIHM3a
YCIIOBUSL 3a7auyd  3alUChIBaTh KPaTKOe YCJIOBHUE, TMOJICTaBIATh
¢u3uveckue BeIMUMHBI B (POPMYIIBI U IPOBOIUTH PACUEThI, HAXOIUTD
CIIPpaBOYHBIC JAHHBIC, H606XOIII/IMI)IC AJId pelICHuA 3a4a4, OCHHUBATD

PEATUCTUYHOCTD MOJTYYCHHOUN (PU3UUECKON BEITMUUHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh TMPH MOMOIIU
(1)I/I3I/I‘~I€CKI/IX METOJOB, B OIHKMCaHHUMU HCCIICJOBAHUSA  BbIACIATH
IpoBepsieMOe  MpEANoJoXKeHHue  (TUIoTe3y),  pa3auyarb U
HHTCPIIPETUPOBATH HOJ'Iy‘ICHHBIfI peE3yiibTaT, HAXOIUTDH OIIMOKH B

XO0J¢€ OIibITa, ACJaTh BBIBOJBI IO €TI0 pE3yJIbTaTaM

1.9

MPOBOJIUTH OTBITHI IO HAOMIONEHUIO (PU3WYECKUX SIBICHUN WIIN
¢u3ndecKuXx  CBOWCTB  Tel:  (opMyaupoBaTh  MPOBEPsSEMbIC
MPEANOJIOKEHUSI, COOMpPAaTh  yCTAHOBKY M3  MPEIJIOKEHHOTO

000py/10BaHNs, 3aMUCBIBATh X0 OMBITa U (POPMYIUPOBATH BBIBO/IBI

1.10

BBITIOJIHATE IPAMBIC H3MCPCHUA C HCIOJIB30BAHHEM aHAJIOTOBBIX M
i (poBBIX MPUOOPOB, 3aMMCHIBATh TMOKa3aHUS MPUOOPOB C YUIETOM

3aJIaHHON a0COJIFOTHOW TTOTPEITHOCTH U3MEPECHUI

1.11

MPOBOJIUTH  WCCIAEAOBAHHE  3aBUCUMOCTH  OJHOW  (pU3MUECKOU
BEJIMYMHBI OT JIPyrodl C HCIOJIB30BAHUEM TPSMBIX HW3MEPECHUH,
y4acTBOBaTh B IUIAHMPOBAHMHM YYE€OHOTO HCCIICIOBAaHHS, COOMPATH
YCTAaHOBKY U BBITIOJIHATH U3MEPECHHUS, CIEAYs MPEI0KCHHOMY TIJIaHy,
(GUKCHpPOBaTh PE3YJbTATHl TMOJYYCHHOW 3aBUCUMOCTH (PH3NUYECKUX
BEJIMYMH B BUJIC NIPEITI0KCHHBIX TAOIUIl M TpaUKOB, 1EIaTh BHIBOIBI

I10 pe3yJibTaTaM HUCCICIOBaHUA

1.12

IMPpOBOANTH KOCBCHHBIC HM3MCPCHUA (1)I/ISI/IIIGCKI/IX BCJIIMYHNH, CJIICAY:A
HpeHHO)KeHHOﬁ HUHCTPYKIUU: IIPHU BBITIOJIHCHUU I/ISMCpeHI/Iﬁ CO6I/IpaTb
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIYUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO)13TI:> npaBHjia TCXHUKU 0€30IMacHOCTH pu pa60Te C

71a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3blBaThb  NPUHIUIIBL JehcTBUA HpI/I60pOB N TCXHHUYCCKUX
YCTpOﬁCTB, XapaKTCpU30BaTb MPUHIHIIBI JIeiCcTBUSA HU3YUYCHHBIX
HpI/IGOpOB N TCXHHUYCCKHUX yCTpOﬁCTB C IIOMOIIBIO HX OIIMCAaHMA,
HCIIOJIb3Ys 3HaHUA 0 CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SIBJICHUH n

HeoOXouMBbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOAUTH TPHUMEPHl (HAXOAUTh HH(POPMALMIO O TpUMepax)
NPaKTUYECKOTO MCMOIb30BaHUS (PU3UYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HH Ui oOecriedyeHuss OE30MacHOCTH TMpU  OOpameHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAaHEHUS 3[J0POBbS U

cOOII0ICHNSI HOPM 3KOJIOTMUYECKOT0 IOBE/ICHUS B OKpY Karollel cpefie

1.16

OCYIIECTBIISITh OTOOP MCTOYHHKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMU C 33JaHHBIM TIOMCKOBBIM 3alpoCOM, Ha OCHOBE
UMEIOIINXCS 3HAHUH W TYTEM CpPaBHEHHS PAa3IMYHBIX HCTOYHHKOB
BBIICNIATh MH()OPMAINIO, KOTOpas SBISETCS NPOTHBOPECYMBON HITH

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BAaTh pu BBIIIOJIHEHUH y4eOHBIX 3aaHUI
HayYyHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJepKaHuS,
CIIpaBOYHBIE MaTepuaybl, pecypcel ceth VHTepHeT, BiaIeTh
npuéMamM KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus MHGOPMAIII

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

cO3/1aBaTh COOCTBEHHBIC KPATKUE MACHMEHHBIC U YCTHBIE COOOIICHHS
Ha OCHOBE 2 — 3 WCTOYHHUKOB HHPOpPMAHK (PU3UUECKOTO
COJICpKaHUs, B TOM YHCJIEe MYOJUYHO JeNaTh KPaTKue COOOIIECHUS O
pe3yabTaTax TMPOCKTOB WM YYEOHBIX HCCICAOBAHUH, TIPU AITOM
IPaMOTHO HCHOJB30BaTh W3YYCHHBIN MOHATHWHBINA ammapar Kypca

(bu3MKH, COMPOBOKIATH BHICTYIIJICHHE MTPE3EHTAIUEH

1.19

IIPU BBIIIOJIHCHHUHU y‘IC6HBIX IIPOCKTOB " I/ICCJ'IG,Z[OBaHI/Iﬁ pacipeacisiThb
00s3aHHOCTH B rpymnie€ B COOTBETCTBUU C IMOCTABJICHHBIMUA 3aJjadyaMu,
CJICAUTH 3a BBIIIOJHCHUCM IIJIaHa HeﬁCTBHﬁ, aZICKBAaTHO OLCHUBATH
CcOOCTBEHHBIH BKJIIad B  JCATCIBHOCTHL TI'pPYIIIbI, BbICTPAHNBATDH
KOMMYHUKATUBHOC B38.I/IMOI[CI‘/'ICTBI/IC, Y4YUTbIBaAsA MHCHUC

OKpPYKaromunux

8 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BaTh IIOHATHA

1.2

pas3iiniaTh ABJICHUA IO OMNMCAHUIO HX XapPaKTCPHBIX CBOWMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (I)I/I3I/I‘-IGCKOG SAIBJICHHC

1.3

pacro3HaBaTh NPOSIBICHUE UW3YyYCHHBIX (DU3MUYECKUX SBICHHHA B
OKpYXKAloIlleM MHpE, B TOM 4Hcie (U3NYECKHE SIBICHUS B MPUPOJE,
IPU ITOM IE€PEBOJUTH MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHUX SBICHUIN

1.4

ONHCBHIBATh W3YyYEHHBIE CBOWCTBA Tel W (DU3MYECKHE SBIICHHUS,
UCTIONB3YS (U3UYECKUE BEIWYHMHBI, IPH ONHCAHUM TPABHIBHO
TpakTOBaThb  (PU3WYECKUII  CMBICI  HMCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHMS U €UHUIBI (PU3UUECKUX BEJTMYMH, HAXOAUTh POPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIUYUMHY C JIPYTUMU
BEJIMYMHAMH, CTPOUTHh  TpaUKH  HM3YyYEHHBIX  3aBUCUMOCTEH

(U3UYECKUX BEIIMYNH

1.5

XapaKTEPU30BaTh CBOMCTBA Tel, (PU3WUYECKUE SIBJICHUS U TIPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHBI, IMPU H3TOM JaBaTh CIIOBECHYIO
GbOpMYyTHpPOBKY 3aKOHa ¥ 3alUCHIBaTh €r0 MaTeMaTU4YeCKOe

BBIpaKEHUE

1.6

O0OBSICHATH (PU3MYECKUE MPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalluii TMPaKTUKO-OPHEHTHPOBAHHOTO  XapakKTepa:
BBISIBJISITh IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 |
— 2 JIOTMYECKMX IIaroB ¢ MOMOIIbI0 1 — 2 HM3y4YEeHHBIX CBOWCTBA

(1)I/ISI/ILIGCKI/IX ﬂBJ'IeHHfI, (bI/I?;I/I‘ICCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

peuarb paC‘léTHBIe 3aJa44u B 2-3 ,HCfICTBHfI, HCIIOJIb3Yys 3aKOHBI U
(bOpMYJ'IBI, CBA3bIBAIOIIUC (I)I/I3I/I‘IGCKI/IC BCJIIMYHUHBI: HA OCHOBC aHaJIM3a
YCIOBUS 3aavU 3aIlIMCbIBATb KPATKOC YCJIIOBUEC, BBIABJIATE HEAOCTATOK
JaHHBbIX [JId PCHICHHUA 3aJdayM, BBI6I/IpaTB 3aKOHBI H q)OpMy.]'IH,
H606XO,Z[I/IMLIG oas eé pCeIICHUsA, IIPOBOANTDH paC‘léTH n CpaBHUBATb
INOJIYYCHHOC 3HA4YCHUC (1)I/ISI/I‘ICCKOI71 BCINYMHBI C H3BCCTHBIMU

JaHHBIMH

1.8

pacCiio3HaBaThb HpO6J'IeMI>I, KOTOPBIC MOXHO PpCIIUTH IMpU IMOMOIIHN
(I)I/ISI/I‘IGCKI/IX MCTOJOB, UCIIOJIb3Yyd OITMCAHUC UCCIICAOBAHUS, BBIICIATD
IMPOBEPACMOC MNPCANOJIOKCHUC, OLCHUBATH IIPABUJIIBHOCTH NOpPSAAKa

IMPOBCACHU UCCIICAOBAaHMA, ACIATh BBIBO/bI

1.9

HOPOBOJUTH OIBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUHA WU
¢usmueckux  CBOMCTB  Tel:  (opMyaupoBaTh  IpOBEpsieMble

OpPEINOI0KEeHUs, CcoOUpaTh  yCTAHOBKY M3  IPEUIOKEHHOTO




000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATH IIPSMbBIE WM3MEPEHUs C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOPOB U AATYUKOB (PU3UUECKUX BETUYMH, CPAaBHUBATH PE3yIbTAThI

U3MEPEHHH ¢ yU€TOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

OPOBOJUTH  HCCJIECIOBAHWE  3aBUCUMOCTH  OAHOM  (hU3MYECKOi
BEJIMYUHBl OT JPYrOM C MCHOJIB30BAaHUEM IMPSMBIX HM3MEPECHHM:
IUIAHUPOBATh HCCIIEJOBaHUE, COOMpATh YCTAHOBKY M BBIIOJIHATH
U3MEpEeHUs, CleQys  NpeJUIO)KEeHHOMY  IUIaHy, (UKCUPOBATH
pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH B BUJE TAaOMUIl U IpadUKOB,

ACJIaTh BBIBOABI 11O PE3YyJIbTaTaM HUCCICAO0OBaHMA

1.12

OPOBOAMTH  KOCBEHHbIE  HM3MEPEHMs]  (PU3WYECKHMX  BEJIUYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss NPEeNJOKEHHOM HHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCJIMYHHBI

1.13

coOnroAaTh TMpaBWiIa TEXHUKH Oe30macHOCTH Mpu  paboTe ¢

1a60paTOPHBIM 000PYI0OBAHUEM

1.14

XapaKTepU30BaTh MPUHILUIBI JEHCTBUS HW3YUYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HUX OINUCAHUS, HCIOJIb3YS
3HaHMSI O CBOMCTBaxX (U3MYECKUX SIBICHUW U HEOOXOIUMBIE

(1)I/ISI/ILIGCKI/IC 3aKOHOMCPHOCTH

1.15

pacimo3HaBaTh IMPOCTBIE TEXHUYCCKUE YCTPOﬁCTBa 1 U3MCPHUTCIIbHBIC
HpI/I60pBI II0 CX€MaM MU CXEMATUYHBIM PHUCYHKaM, COCTaBJIATH CXCMBI
QJICKTPHUYCCKHUX Hener ¢ MOCIeAoBaTeIbHBIM | mapauiCJbHbIM
COCIMHCHHUEM 3JICMCHTOB, pasjindas YCJIOBHBIC 0003HaYEHHT

QJICMCHTOB JJICKTPHYCCKUX Heneu

1.16

OPUBOJIUTH TpUMEPHl (HaXOAUTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUU B TIOBCETHEBHOM
KU3HU Juia  oOecrieyeHus Oe30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO)1€HI/I$I HOPM 5KOJIOTHUYECKOT'O TOBECACHUA B OI(p}I)KaI-OH_Ieﬁ cpeae

1.17

OCYIICCTBJIATDH ITOUCK I/IH(I)OpMaI_II/II/I (I)PBH‘-ICCKOTO COACPIKAHUSA B CCTHU
I/IHTCpHeT, Ha OCHOBE€ HUMEIOIIMXCS 3HAaHUHA H HYTéM CpaBHCHHA
JOIIOJIHHUTCIIBHBIX HWCTOYHHKOB BbBIICIIATH I/IH(I)OpMaI_II/IIO, KOTOpas

SABIIACTCA HpOTHBOpC‘IHBOﬁ WA MOXET OBbITh HCI[OCTOBGpHOfI

1.18

UCMOJb30BaTh TPU  BBINOJHEHUM Y4YeOHBIX 3aJaHUNA  HAY4YHO-




NOMYJISIPHYIO JIUTEPATypy (PU3MUEeCKOro cojepKaHus, CIPABOYHEBIE
Marepuayibl, pecypcbl cetd MHTepHer; BianeTb NpuEéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi UHPOPMAIIUU U3 OJTHOU

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPATKHUE YCTHBIE COOOIICHMS,
0000mas wHPOPMAINIO W3 HECKOIHKUX HCTOYHHKOB (PHU3UIECCKOTO
COJIEp’KaHUsA, B TOM YHUCIE NYOJWYHO HPEJICTaBISITh PE3YIbTaThl
IPOEKTHOM WM HCCIENIOBATEeNIbCKOM JIEATENIbHOCTH, MpPH 3ITOM
IPaMOTHO HCIIOJIb30BAaTh WM3YYEHHBIM NOHATUHHBIN anmapar Kypca

($U3MKH, CONIPOBOKIATh BHICTYIIJICHUE MTPE3EHTAI[EN

1.20

MPU BBHITIOJIHEHUH y4E€OHBIX MPOEKTOB M UCCIIENOBAaHUM (PU3MUECKUX
MIPOLIECCOB PACIPENEsATh 0053aHHOCTH B I'PYMIE B COOTBETCTBUH C
MOCTABJIECHHBIMUA  3aJa4aMH, CJIEAUTh 3a BBINOJIHEHUWEM IUIaHa
JEWCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JICATEIBHOCTH TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aUMOJCHCTBUE,  MpPOSBISISL  TOTOBHOCTH

paspemniath KOH(PIUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTeJIbHOM NPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1.1

HCII0JIb30BATh U3YYCHHBIC ITIOHATUS

1.2

pas3iindaTtb ABJCHHA II0 OIMHMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘leCKO€ SIBJICHHC

1.3

paciio3dHaBaTb IPOABJIICHHUC HN3YUCHHBIX (l)I/I3I/I‘IeCKI/IX SIBJICHUHU B
OKpyKaromieM MHpE, B TOM YUCIIC (1)I/I3I/I‘leCKI/Ie SABJICHUA B IMPUPOIAC,
IIpu 5TOM NEPCBOAUTH MPAKTHUYCCKYIO 3a/la4y B y‘IC6HYIO, BBIICIIATD

CYIIECTBEHHBIE CBOICTBA (MIPU3HAKN) (PUINUECKUX SIBICHUI

1.4

ONHMCBLIBATL H3YUCHHBIC CBOMCTBA TE€I H (I)I/I3I/I‘-ICCKI/IG SABJICHHA,
HCIIOJIb3YA (1)I/I3I/ILICCKI/IC BCJIIMYNHBI, IIpU OIMCAHUU TIPAaBHUIIBHO
TPAKTOBATH (I)I/ISI/I‘-IGCKI/Iﬁ CMBICJI HCIOJIB3YECMBbIX BCJIMYMH,
0003HAaUCHHS U CIANHUIbI (I)I/ISI/I‘-ICCKI/IX BCIIMYHH, HAXOJUTDH (I)OpMyJ'IBI,

CBSI3BIBAIOIIME JAaHHYIO (PU3MYECKYl0 BEIMYMHY C JPYTHMH




BEIMYMHAMHU, CTPOUTH  TpadUKd  H3YYEHHBIX  3aBUCHUMOCTEH

(U3NYECKUX BETUIHH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (PU3UYECKHE SIBJICHHUS W TIPOIECCHI,
WCIIOJIb3ysd M3Y4YEHHBIE 3aKOHBI, IPU OBTOM [1aBaTh CIIOBECHYIO
GOpMYITUPOBKY 3aKOHa W 3allMChIBaTh €r0  MaTeMaTHYeCKOoe

BBIPa)KCHUE

1.6

OOBSICHATH (PU3MYECKHE MPOIECCHl U CBOICTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITh IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIAaroB C MOMOIIbI0 2 — 3 H3Yy4EHHBIX CBOWCTBa

buznyeckux sBIEHUHN, GPU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacdy€THbIe 3amadu (Omuparonmecss Ha cHCTeMy W3 2 — 3
ypaBHEHUH), WCIOJNB3ysS 3aKOHBI H  (OPMYIBI, CBS3BIBAIOIINE
¢u3uveckne BENWYMHBI: Ha OCHOBE aHAJIM3a YCIOBHS 3a/laud
3alMCBIBATh KPATKOC YCJIIOBHUC, BBIABIIATH HEAOCTAOIIHUE HIIN
M30BITOYHBIE JTAHHBIC, BEIOUPATh 3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE
JUIS pELIeHUs, MPOBOJUTH Pacu€Thl M OLCHUBATh PEATUCTUYHOCTH

MOJIyYEHHOTO 3HaU€HUs (PU3NUECKON BEITUYUHBI

1.8

pacro3HaBaTh TpPOOJIEMBbI, KOTOPbIE MOKHO PpEIIUTh IPHU MOMOIIU
(bHU3HUECKUX METOJIOB, MCHOJb3ys OMUCAHUE WCCIIENIOBAHUS, BBLICIATH
NpoBepsieMOe  IMPEIOI0KEHUE, OLIEHUBATh MPABUILHOCTh MOPSIKA
NPOBEJICHUS MUCCIICAOBAHMS, [eJaTb BbIBOJbI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIOICHUN 1 OTIHITOB

1.9

IMPpOBOAWUTL OIIBITBI IIO Ha6J'IIOI[eHI/IIO (1)I/I3I/I‘16CKI/IX SIBIICHUH WU
(1)I/ISI/I‘ICCKI/IX CBOMCTB Te€J: CaMOCTOSTEIHLHO CO6I/IpaTB YCTAaHOBKY U3
HU30BITOYHOIO Ha6opa O60py,HOBaHI/I$I, OIIMCBIBATh XOJ OIIbITa M €Io

pe3yabTaThl, GOPMYIUPOBATH BHIBOBI

1.10

OPOBOJUTH TpPH HEOOXOAMMOCTH CEpUI0 NPAMBIX H3MEpPEHUil,
omnpenenss cpelHee 3HaueHHE H3MepsieMOd BelnduHbl (pokKycHoe
paccTosiHMe coOuparomiel JHH3bl), 000CHOBBIBaTH BHIOOP crocoba

U3MepeHus (M3MEpPUTEIBHOTO pudopa)

1.11

HOPOBOJUTH HCCIEOBAaHUE 3aBHCUMOCTEH (DM3NYECKUX BEJIUYMH C
UCIIOJIb30BAaHUEM IIPSAMBIX W3MEPEHUN: IJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSATEIbHO COOHMpaTh YCTaHOBKY, (PUKCHpOBAaTh pe3ylbTaThl

MOJIYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B BHJE TaOIUIU




I‘pa(i)I/IKOB, ACJIaThb BBIBOJBI IO PpE3YyJIbTaTaM UCCIICAOBAaHUA

1.12

OPOBOJIUTH  KOCBEHHbIE  W3MEPEHUs  (U3UUECKUX  BEIUYHH:
IUITAHUPOBATh M3MEPEHHsI, COOUPATh SKCIECPUMEHTAIBHYIO YCTAaHOBKY
U BBINOJHATH W3MEPEHHUs, CIENys HPEeIJIOKEHHON WHCTPYKLUH,
BBIYMCIIITh 3HAYEHUE BEIMYMHBI M AHAJIM3UPOBATh IIOJIyYCHHBIE

pe3yJbTaThI C Y4ETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHU I

1.13

coOnroAaTh IpaBWila TEXHUKM Oe3omacHOCTH mpu  paboTe ¢

71a00pPaTOPHBIM 000PYJOBaHHEM

1.14

pas3nuyaTh OCHOBHBIC MPU3HAKUA H3YYEHHBIX (PU3UUYECKUX MOJICITICH:
MarepuaibHasi TOYKa, a0COTIOTHO TBEPIOE TEJO, TOUYCHHBI HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, TUTAHETapHas MOJIENbh aToMa, HYKJIOHHAas

MOJEJIb aTOMHOI'O dapa

1.15

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS U3YyYEHHBIX HPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HMX ONHMCAHUS, HCIOJIb3YS
3HaHMSI O CBOMcCTBaxX (U3MYECKUX SIBICHUH U HEO0OXOIUMBbIE

bu3ndecKrue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXE€Mbl M CXEMAaTU4YHbIE PHUCYHKH HM3Yy4EHHBIX
TEXHUYECKUX YCTpOICTB, M3MEPUTENbHBIX npuOopoB u
TEXHOJOTMYECKUX MPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI JJIsl TOCTPOCHUS U300paKeHUN B MIIOCKOM

3epKaje u coouparomieit TuH3e

1.17

OPUBOJIUTH TMpUMEpbl  (HAXOAWTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUS (PU3UYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HU Juia  oOecrieyeHus O€30MacHOCTH MNpu  OOpalleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[6HI/I$I HOPM 3KOJOIH4€CKOIo IoBCJACHH B OprH(a}omeﬁ cpeac

1.18

OCYILIECTBIIATh MOUCK MHPOPMALUU (PU3NIECKOTO COJICPKAHUS B CETU
WntepHer, camocTosATenbHO (opMynIMpys MOHUCKOBBIM  3armpoc,
HaXOAWTb IIyTH  OINpPENEIECHHUs  JTOCTOBEPHOCTH  IOJYYEHHOU
UHPOpPMALlMM HAa OCHOBE MMEIOLIMXCS 3HAHWW M JIOTOJIHHUTENIBHBIX

HCTOYHHUKOB

1.19

UCNOJb30BAaTh TPU  BBIMOJHEHUM Y4YeOHBIX 3aJaHUA  HAY4YHO-
HOMYJSPHYIO JINTEpaTypy (HU3NYECKOTO COJEp)KaHus, CIPaBOYHbBIE
MaTtepuaisl, pecypcbl cetd VHTepHeT; BiageTh NpuéMamu

KOHCIIEKTUPOBAHMsI TEKCTa, IpeoOpa3oBaHusi HHPOPMALUU U3 OJHOM




3HAKOBOM CHUCTEMBI B IPYT'YIO

1.20

co37aBaTh COOCTBEHHBIC IMCHMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBEe WH(MOPMAIMU €3 HECKOJIBKHX WCTOYHUKOB (PHU3NIECCKOTO
COJICpPIKaHUS, IMyOJUYHO TPEICTABIATH PE3YIbTATHl IMPOCKTHOW WIIH
UCCIICIOBATENILCKONH  JCATENBbHOCTH, TPU  ITOM  TI'PAMOTHO
WCII0JIb30BATh U3YYEHHbIN MOHATUWHBINA anmapaTr u3y4aeMoro paszieina
GU3MKK W CONPOBOXKIATh BBICTYIUICHHE TIPE3CHTAIMEH ¢ y4ETOM

0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

MPU BBHITIOJHEHUH y4E€OHBIX MPOEKTOB M UCCIIENOBAaHUM (PU3UUECKUX
IPOLIECCOB PacCHpeseNsiTh 00s13aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU  3a/1a4aMH, CJIEIWTh 33 BBINOJHEHUEM ILJIaHA
JEWCTBUA W KOPPEKTHUPOBAaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ B JIEATEIBHOCTh TPYNIBI, BBICTPAaUBATh
KOMMYHUKAaTUBHOE  B3aUMOJECHCTBHE,  MPOSABISSL  TOTOBHOCTh

paspeniatb KOHGIUKTHI




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kona
3JIeMeHTAa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHNHM OKPYXXAIOIIEIO MUPA

11

®usnka — Hayka O Mpupoje. SIBIeHHs NTPUPOABL
®usnyeckue ABICHUSA: MEXaHMYECKHE, TEIUIOBHIE,

QJICKTPUYCCKNEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuuHbl. M3Mepenune  Pusmueckux
BenmuunuH.  ®Dmsuueckue  mpubopsl.  [lorpemrHocTh

n3MepeHnil. MexxayHapoaHasi CHCTEMa €TMHHUI]

1.3

EcrecTBeHHOHayuHBIN METOJ TO3HAHWS: HAOJIOJCHUE,
MOCTAHOBKAa HAYYHOTO BOTPOCA, BBIJIB)KCHHUE THUIOTES,
SKCIIEPUMEHT 10 TMPOBEPKE THUIMOTE3, OOBsICHEHUE

HaAOJIFOIAEMOT0 ABJIEHUSA

1.4

Onucanne PU3NUECKHUX SBJICHUN C TTIOMOIIBIO MOIETICH

1.5

[TpakTrueckue pabOTHI:
N3mepenne paccTosiHUM.
H3mepenue 060bEMa KUAKOCTU U TBEPIOTO TEa.
Ornpezenenue pa3MepoB MaJbIX TEJ.
N3mepenue temmeparypsl IpU MOMOIIH KHUJIKOCTHOTO

TEPMOMCTpPA U AaTYHKa TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

CTpOCHI/Ie BeOIECTBA: AaTOMBI MW  MOJICKYJIBI, HUX
pa3MEphI. OHLITLI, JOKa3bIBArOIIUEC AOUCKPETHOC CTPOCHUC

BeEIlECTBA

2.2

JBuwxenne uyactun BemectBa. CBs3b CKOPOCTH
JBWKEHMUSI 4YacTULl C  Temmoeparypoil.  BpoyHoBckoe

IBIDKeHue, T dy3us

2.3

BzauMopelicTBue 4acTHUI] BEIIECTBA: MMPUTSKCHUC U

OTTAJIKUBAHHUC




ArperaTHHe COCTOSAAHHMA BCIICCTBA: CTPOCHUC Ia30B,

KUAKOCTEH U TBEPABIX  (KPUCTAIIMYECKHX)  TEIl

2.4 B3anMoOCBs3p MEXIy CBOMCTBAMU BEIIECTB B PAa3HBIX
arperaTHbBIX COCTOSIHUSAX W HMX AaTOMHO-MOJIEKYIISIPHBIM
CTpPOEHUEM

2.5 OCco0OEHHOCTH arperaTHbIX COCTOSTHUN BO/IBI

[IpakTnueckue pabOThI:
Onenka JuameTpa aromMa METOJOM psjioB  (C
UCI0JIb30BaHueEM (oTtorpaduit).
2.6 OnpiTel 10 HaOMIOACHUIO TEIJIOBOTO PACLIUPEHUS

rasos.
OnpiTel 1O OOHAapyXEHUIO  JIEHCTBUS  CHJI

MOJIEKYJSIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexann4deckoe JIBUKECHUE. PaBHoMepHOE 51
' HEpPaBHOMEPHOE JIBKEHUE
3.9 Cxopocts. CpeaHsisi CKOPOCTh NMPHU HEPABHOMEPHOM
' JBWKEHUH. Pacuér myTu v BpeMEeHM IBU>KEHHS
SlBnenne uHepnuu. 3aKOH MHepLUMH. B3aumonencTBue
3.3 TeJI KaK NPUYMHA U3MEHEHUs CKOPOCTHU IBUKEHUS Tell.
Macca kak Mepa UHEpTHOCTH Tea
34 [InotHOCcTh  BemectBa.  CBA3b  IUIOTHOCTH  C
' KOJMYECTBOM MOJIEKYN B eIMHUIIE 00BhEMa BellecTBa
3.5 Cuila Kak XapaKTepUCTHKA B3aUMOICUCTBUS TEI
" Cuna ympyroctu u 3akoH ['yka. M3mepeHue cunbl C
' MOMOILBIO JUHAMOMETPA
37 SIBnenue TATOTEHUS U cuia TsxkecTH. Cuina TSKeCTH
. Ha Jpyrux Ia”erax. Bec rena. HesecomocTs
38 Cuna tpenus. TpeHHE CKOJIbXKEHUS U TPEHHE MOKOS.
. TpeHune B pupoie U TEXHUKE
3.9 CnoxeHue CuJl, HalpaBJIEHHbIX MO OJHOW MPSAMOM.
' PaBHOelicTBYIOIIAs CHIT
3.10 [IpakTuueckue pabOTHI:

OHpCI[CHCHI/Ie CKOPOCTHU pPABHOMCPHOTO  JIBWKCHUS




(wapuka B KHAKOCTH, MOJEIM  BJIEKTPUYECKOTO
aBToMOOWIsT W Tak janee). OmpeneneHue cpenHei
CKOpOCTH CKOJBXEHHUs Opycka WM IIapuka 1o
HAaKJIOHHOM miockocTH. OnpeneneHue  IUIOTHOCTU
TBEPAOTO Tena. OnbITHL, JEMOHCTPUPYIOLIIE
3aBHCHMOCTDH pacTshkeHus (aedopmaruu) mpy>KUHBI OT
OPWIOKEHHON  cuibl.  OMNBITEL, JAEMOHCTPUPYIOLIUE
3aBUCHUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tesa U

XapaKTepa CONPHUKACAIOIINXCS TOBEPXHOCTEHN

dusnueckne SBICHUSA B npupoac: NpuMeEpbl IBUIKCHUA C

3.11 Pa3IMYHBIMHA CKOPOCTSIMH B KMBOW M HEKHMBOW IPHUPOJIE,
JICWCTBHE CUITBI TPESHHSI B TIPUPOJIC M TEXHUKE
3.12 Texnuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH
JIABJIEHUE TBEPBIX TEJL, )KUJAKOCTEN 1 TA30OB
41 Hasnenne TBEpAoro tema. CrocoObl yMEHBIIEHUS U
' YBEJIUYEHUS aBIICHUS
42 JlaBiieHue raza. 3aBUCHMMOCThH JaBJICHHS T'a3a OT 00bEMa,
' TEeMIIEpaTypbl
13 [lepenava naBneHus: TBEPABIMH TellaMU, )KUIKOCTIMU U
' razamu. 3akoH [lackains. [TneBMaTHUecKre MaliuHbI
3aBUCHUMOCTh  JaBJCHUS JKUAKOCTH OT TIyOHHBI.
4.4 I'uapocraTudeckuii mapagokc. CooOIIarONIUECs COCY/IbI.
lMunpaBinueckrue MeXaHU3MbI
Atmocdepa 3emnu u atMocdepHoe AasieHue. [Ipuaunsl
A5 CYIIECTBOBaHMs BO3AYIIHON o000nouku 3emiu. OnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
A6 N3mepenue armocdepnoro maenenus. [Ipubopsl ans
. U3MEpeHUs: aTMOC(HEPHOTO JaBICHUS
JelicTBue XUIAKOCTM MU Tra3a Ha IOTPYXKEHHOE B HUX
4.7 Teno. BrelTankuBaromas (apxuMenoBa) CHiia. 3aKoH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
4.9 [IpakTryeckue paboOTHI:




HccnenoBanue 3aBUCMMOCTM Beca Tella B BOAEC OT
00béMa TOrpyXKEHHOH B JKMIKOCTh YACTH TeJa.
Omnpenenenre BbITAIKUBAOLIEH CUJIbI, JEMUCTBYIOLIEH Ha
TEN0, NOrpykEéHHoe B  Kuakoctb.  I[Iposepka
HE3aBUCUMOCTH BBITAJKUBAOUIECH CHUJIbI, JAEHCTBYIOLIEH
Ha TEJIO B JKHUAKOCTH, OT Macchl Tena. OIbITH,
JEMOHCTPUPYIOLIME  3aBUCUMOCTb  BBITAJIKMBAKOLICH
CWJIBI, JIEUCTBYIOIIEH Ha TENO B JKUIKOCTHU, OT 00BEMaA
MOTPYKEHHOW B JKUJKOCTb YaCTH TeJIa U OT IUIOTHOCTH
xkuakoctn.  KoHcTpympoBanwe — apeoMmerpa WM

KOHCTPYHMpOBaHHE  JIOJKM U  OIlpelesneHue e

Irpy30I10AbEMHOCTH

Odusnyeckue  SBICHUS B MPUPOJE:  BIMSHUE
4.10 aTMOC(epHOTro JTaBJICHHS Ha KUBOM OpraHu3M, IlaBaHue

pBIO

TexHudeckne yCTpOMCTBA: COOOMIAIOIMIUECS COCYIBI,
a1l YCTPOMCTBO BOJIOMPOBOJA, THUAPABIMYECKUN Tpecce,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcoc,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckast pabora
5.2 Mexanudeckasi MOIIHOCTb
£ 3 [IpocThle MeXaHM3MBI: pblUar, OJOK, HaKJIOHHAs
' IUIOCKOCTh. [IpaBuiio paBHOBECHS pbIvara
5.4 [IpumeHenue npaBuia paBHOBECHS pblyara K OJI0Ky
«3onotoe  mpaBwio»  MexaHukd.  KoadduuueHt
5.5 MOJIE3HOTO JeCTBUS MEXaHHU3MOB. [Tpocteie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTeHnmanpHas JHEPTUU TeNa, MOJIHATOTO HaJ 3eMIEH
5.7 Kunernueckas sHeprus
- [Monnass mexaHudveckas PHEprus. 3aKOH WU3MEHEHUS H
' COXPaHEHUS MEXaHUUYECKOU YHEPTHU
- [IpakTuueckue pabOTHI:

Onpenenenne  pabOTBl  CWJIBI  TpPEHHs  TpHU




PAaBHOMCPHOM JABUKCHUU TCJ1a 10 T 0pI/I3OHTaJILHOI71
OBepXHOCTHU. VccnenoBanye ycilioBUM paBHOBECHsSI pblyara.
N3amepenne KIIJl HakimoHHOM tockocTH. M3ydeHue 3akoHa

COXpaHCHUA MEXaHHYECKOM OHEPruu

dusnyeckre SIBICHUSI B npupoaec: pbldaru B TCIC

5.10
YyeJIoBEeKa
TexHuyeckue yCTpOMCTBA: pblYar, IMOJBHXKHBIM U
5.11 HETOJBUKHBIN OJOKHM, HAKJIOHHAS TUIOCKOCTb, IPOCTHIC
MEXaHU3MBbI B OBITY
8 KUIACC
Kon Kon
IIpoBepsieMble 1€MEHTHI CO/IeP:KAHUS
pasjiena 3JieMeHTa
TEIIUJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUU CTPOEHMsI BemecTBa. Macca U pa3Mepsl
' MosieKyl.  OmbITBl, MOATBEP)KIAIOIIME  OCHOBHBIE
MOJIO’KEHUS MOJIEKYJIIPHOKUHETHUECKON TEOPUH
Mopnenu  TBEpOOro, KUAKOTO U Ta3000pa3HOTo
6.2 COCTOSIHMI BemiecTBa. Kpucramimdeckue U aMopgHbIC
Tena
OObscHEeHHE CBOMCTB Ia3oB, KUAKOCTEH U TBEPIBIX TEJ
6 6.3 HA OCHOBE TIOJIOKEHUH MOJIEKYIIPHOKUHETHUECKON
Teopuun
6.4 CMauuBaHue U KanWUISIPHbBIC SIBJICHUS
6.5 TeroBoe pacmMpeHue u cxxarue
66 Temneparypa. CBsi3b TeMIEpaTyppl CO CKOPOCTHIO
. TEIJIOBOTO JABM)KEHHUS YaCTHII
6.7 Buytpennss sueprus. CriocoObl H3MEHEHUs BHYTPEHHEH
. SHEPTUU: TeIUIoNepeaaya U COBEpIICHUE PadOThI
6.8 Bunel tennonepenayn: TEIIOMPOBOIHOCTh, KOHBEKITHS,
. U3ITy4CHHE




KonnuectBo  TEMJIOTHI. VinenrHagd  TEIUIOEMKOCTDH

6.9
BELIECTBA
TemmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OajaHca
611 [1naBnenue u oTBEpAECBaHNE KPUCTANIMYECKUX BEILIECTB.
. VY aenpHas TEI0TA MJIaBICHUS
[TapooOpazoBanne u  KoHjeHcanus.  Mcmapenue.
6.12 Kunenue. VYaenebHas  Temiota mapooOpa3oBaHUS.
. 3aBUCHUMOCTb TEMIIEPATYpbl KUIIEHUSI OT aTMOC(EpPHOTro
JTaBJICHUS
6.13 Brnaxxnocth Bo3myxa
6.14 OHeprus TOIUIMBA. Y IeIbHAs TEIJI0TA CTOPAHUS
[Ipunnunsr  pabotel  TerioBbix asurarenei  KIIJ
6.15 TEIUIOBOTO ABUrareisl. TeIUIoBbIE IBUTrAaTEIW W 3allyTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHHUs U MPEBPALICHUS SHEPTUU B TEIIIOBBIX
6.16
nporeccax
[TpakTuyeckue paboOThI:
OnbiTel MO OOHApyKeHHIO  JEeWCTBUSA  CUII
MOJIEKYJISIPHOTO MTPUTSKECHHUS.
OnbITel MO BBIPALIMBAHUIO KPUCTAIOB MOBAPEHHOM
COJIM WJIM caxapa.
OnbITel 1O HAOIIONEHUIO TEIJIOBOIO PaCIIUPEHHS
ra3oB, KUJKOCTEH U TBEPBIX TEII.
5.17 Omnpenenenue AaBIeHUs BO3yXa B OaNIOHE MINPHILIA.

OneITHI, TEMOHCTPUPYIOIIKAE 3aBHCHUMOCTD JaBIICHUS
BO3/yXa OT ero 00b&Ma 1 HarpeBaHus WU OXJIaKICHHUS.

[IpoBepka runoressl JMHEHMHON 3aBUCHMOCTH JUIMHBI
CTOJOMKa >KUAKOCTH B TEPMOMETPHUYECKOM TpyOKE OT
TEMIIEPATYPHI.

Habmntonenne n3MeHeHust BHyTpEHHEH SHEepruu Tena B
pe3yibTare Tersonepesayd 1 paboThl BHEIIHUX CHUIL.

Hccnenosanue SIBJICHUS TEI000MeHa pu




CMEIIMBAHUM XOJOAHON U rOpsYEh BOJIBI.

OrmpenenieHne KOJIMYECTBA TEIUIOTHI, MOJY4EHHOTO
BOJOM TIpU TEIUIOOOMEHE C HarpeThiM METALIUYCCKUM
HWIAHAPOM.

Ornpenenenue yaelbHOM TEIIOEMKOCTH BEIIECTRA.

HccnenoBanue npouecca ucnapeHus.

Ornpenenenne OTHOCUTEIIBHON BIIAYKHOCTH BO3/yXa.

Omnpenenenue yaeapHON TEIIOTHI IIABJICHUS JIbJA.

6.18

du3nyeckue SBJICHUS B MPHUPOJE: MNOBEPXHOCTHOE
HATSKCHUC W KAllWJUIAPHBIC SABJICHUA B IIPpUPOAC,
KpPHUCTAJLTBI B Tipupoze, uanydeHne ColHIa, 3aMep3aHne
BOJIOEMOB, MOpPCKHE Opu3bl; 0Opa3oBaHUE POCH], TyMaHa,

WHes!, CHeTa.

6.19

TexHu4eckue  yCTpPOMCTBA:  KaWUIAPBL, IPHUMEPHI
WCIIOJIb30BAHUSI KPUCTAIUIOB, >KHIKOCTHBIA TEPMOMETD,
JaT4UK TEMIIEpaTypsl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, THUTPOMETpBI, INCHUXPOMETp, MapoBas TypOHUHa,

JBUTATENb BHYTPEHHETO CTOPaHUSI.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHNMSA

7.1 OnekTpusaius Tel. J[Ba poaa 3J1eKTpUUYECKUX 3apsi0B
BzaumopeiictBue 3apsbkeHHbIX Tel.  3akoH  Kynona

7.2 (3aBUCUMOCTD CHJIbI B3aUMOJAEUCTBHS 3aPSHKEHHBIX TNl OT
BEJIMYMHBI 3aPSIJIOB U PACCTOSIHUSL MEXKIY TEJIaMu )
Onekrpuyeckoe noje. HanpskE€HHOCTh 3JIEKTPUUECKOTO

7.3 nosia. [IpuHIMI Cyneprno3uuu AIEKTPUUECKUX MOJei
(Ha KaUECTBEHHOM YPOBHE)
Hocurenu »snekrpuueckux 3apsioB. JleMEHTapHbIN

7.4 anekTpuueckuil 3apsaa. Ctpoenue atoma. [IpoBogHuku u
JTUAJIEKTPUKU

7.5 3aKOH COXpaHEHUsI ANEKTPUUECKOTO 3apsiaa

- ONEeKTpUYECKU  TOK.  YCIOBHSL  CYHIECTBOBAHHS

QJICKTPUYCCKOT'O TOKA. M CTOYHMKH NOCTOSHHOTO TOKa




[HenictBus 3IEKTPUUECKOTO TOKa (TerioBoe,

7.7 XMMHMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUJKOCTSAX U razax
g Onekrpuueckas 1enb. Cuia TOKa. DJIEKTPUUYECKOE
7.
HaIpsKEHNE
9 ConpoTuBieHue MPOBOJHUKA. VYaenvHOE
7.
CONPOTHBIICHUE BEIIECTBA
7.10 3akon OMa i ydacTka 1enu
[locnenoBarenbHOe W MapayielbHOE  COEAUHEHHE
7.11
MIPOBOTHUKOB
PaGota u MOIIHOCTH DJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
3 DneKTpuuecKkrue Ienu U MOTPEeOUTENH BIEKTPUUECKOMN
7.1
sHepruu B O0bITy. KopoTkoe 3aMbikaHMe
[TocTostHHBIE MarHuThHl. B3anMoneicTBHE MOCTOSHHBIX
7.14
MarHuTOB
MarautHoe mnosie. MarHuTHoe moJie 3eMIM U €ro
7.15
3HAYEHHUE JUIS )KM3HU Ha 3emiie
OneiT Opcrena. MarHuTHOE NOJIE AIEKTPUUECKOTO TOKA.
7.16
[IpuMeHeHue 21EeKTPOMarHuTOB B TEXHUKE
JelficTBe MarHMTHOTO IIOJIE HA IMPOBOJHUK C TOKOM.
DIIeKTpOABUTaTENb MOCTOSHHOTO TOKa. Mcmnosb3oBaHue
7.17
3JIEKTPOJIBUTaTeNIell B TEXHUYECKUX YCTPOMCTBAaX W Ha
TpaHCIOpPTE
Onbitel  ®@apages.  SIBaeHuUe  3IEKTPOMArHUTHOM
7.18
nHaykuuu. [Ipasuno Jlenna
DIIEKTPOTeHEPATOP. CriocoOsr MOJTy4EeHUS
7.19 JNEKTPUYECKOM  DHEPIUH. ONEeKTpOCTaHIIMM  Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
[IpakTudeckue pabOTHI:
7.20 OnbIThl IO HAOMIOEHHUIO MEKTPU3ALMH TNl UHIYKIHEH

U IIPU CONIPUKOCHOBEHHUH.




HccnenoBanue AEUCTBHUS DIEKTPUYECKOrO IO  Ha
MIPOBOJHHUKH M TUICKTPUKHU.

COopka u mpoBepka pabOTBI DIEKTPUUSCKON Ienu
ITOCTOSTHHOTO TOKa.

H3mepenue u peryaupoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYILIETO Yepe3
pPEe3UCTOp, OT COMPOTUBIICHUSI PE3UCTOPA M HATPSHKEHUS
Ha PEe3UCTOpE.

OmnbITHI, JIEMOHCTPHUPYIOIINE 3aBHCHMOCTD
AJIEKTPUYECKOTO COTPOTUBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TIIOTIA I TIOTIEPEYHOTO CEYCHHS U MaTepHaa.
[IpoBepka TmpaBwiia CIOXKECHHS HAMPsSOKEHUH  TIPHU
MOCJIEIOBATEILHOM ~ COCIMHEHUH JBYX PE3UCTOPOB.
[IpoBepka mpaBmia Uil CHIIBI TOKA MPHU MapalieIbHOM
CoeMHEHUU  pe3uctopoB.  Ompenenenne  pabOTHI
AJIEKTPUYECKOTO TOKa, HAYIIETO Yepe3 Pe3UcTop.
OmnpeneneHne  MOIMHOCTH  DJIEKTPUYECKOTO  TOKa,
BBIJICIISIEMO Ha pe3ucTtope. MccnenoBanne 3aBUCUMOCTH
CHJIBI TOKA, MJYIIETO Yepe3 JIAMIIOYKY, OT HaIpPsDKCHHS
Ha Heil. Onpenenenue KII/ narpesarens. McciaenoBanue
MarduTHOTO B3aMMOJCHCTBHS MOCTOSHHBIX MAarHHUTOB.
W3ydeHrne MarHuTHOTO TOJIS IIOCTOSIHHBIX MarHUTOB MPU
UX OOBENMHCHMM W pasjencHud. McciaenoBaHue
JNEHCTBUS AIIEKTPUIECKOT0 TOKA HA MATHUTHYIO CTPEJIKY.
OnbITh,  JEMOHCTPUPYIOIIHE  3aBUCHUMOCTb  CHJIBI
B3aMMO/ICHCTBUS KaTYyIIKA C TOKOM M MarHUTa OT CHJIBI
TOKa M HampaBJeHHs Toka B Karymike. l3yuenue

JIECTBUS MAarHUTHOTO MO Ha MNpOBOJHUK C TOKOM.

KoHncrpynposanne u H3y4YeHUe paboThI
DJIEKTPOABUIATENS. N3mepenne KILJ
JJIEKTPOJBUIATEIILHON  YCTaHOBKHU. OneiTBl 1O

HCCICOOBAaHUIO ABJICHUA SHCKTpOMaFHHTHOﬁ WHAYKIUU:




HCCICA0BAaHUC W3MEHCHHMI 3HAYCHUSI H HaIlpaBJICHUA

HHAYKIIUOHHOT'O TOKa

7.21

Qdusnyeckue SBICHUS B TPUPOJE: OIJICKTPUUECKUE
SIBJICHU S B aTMOC(bepe, QJICKTPHUYCCTBO KHUBbBIX
OpraHrW3MOB, MarHUTHOE TOJIe€ 3eMJIH, ApPen( MOJIIOCOB,
POJIb MarHUTHOI'O IIOJIA JJIA KM3HU Ha BCMHG, MOJIAPHOC

CHSHUEC

7.22

TexHu4eckue yCTpOWCTBA: JJIEKTPOCKOIl, aMIIEpPMETP,
BOJIBTMETp, PEOCTAT, CYETUHUK IIEKTPUUYECKON DHEPIuu,
JJIEKTPOOCBETUTEIbHBIE ~ IPUOOPBI,  HarpeBaTeIbHbIC
AIEKTPOTPUOOPHI (Tpumepsr), AIEKTPUYECKHUE
MPENOXPAHUTENN, SJIEKTPOMArHuT, JIIEKTPOJBUTATEIb

IMMOCTOSITHHOT'O TOKA, FCHEPATOP MOCTOAHHOTO TOKA

9 KITIACC
Kon
Kop snementa [IpoBepsieMble AIEMEHTBI COAEPKaAHUS
paszzaena
MEXAHUWYECKMUE ABJIEHUA
81 Mexanuueckoe JBHXKEeHHME. MaTepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTETBHOCTh MEXaHUYECKOTO JIBHKEHHUS
8.3 PaBHOMeEpHOE NpsAMOIMHENHOE ABIKEHHE
HepaBHomepHoe IPSIMOJIMHENHOE JIBIKEHUE.
8.4 CpenHsis W MIHOBEHHass  CKOpPOCTb  Tela  IIpHU
8 HEPaBHOMEPHOM JIBUKEHUU
8.5 Yckopenue. PaBHOyCKOpEHHOE MPSAMOJIMHEUHOE
' JIBIDKEHUE
8.6 CBob6oanoe nagenue. OnpiTel ["anues
PaBHOMepHOE ABMXKEHME 1O OKpYXHOCTH. [lepuon u
8.7 yactota oOpamienus. JluHelHas M yrioBas CKOPOCTH.
LlenTpocTpeMuTeIbHOE YCKOPEHUE
8.8 [lepBerit 3akoH HeroToOHA




8.9

Bropoii 3akon Herotona

8.10 Tperuii 3akon HeroToHa
8.11 [IpuHIUMIT Cynepno3uIuy CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHHs: CHJIAa TPEHUS CKOJBKEHUS, CHIIa
' TPEHUs TIOKOSI, IPYTUe BUJIBI TPCHUS
8.1 Cuna TsKECTM W 3aKOH BCEMHUPHOTO TSTOTEHUSI.
' YckopeHnue cBOOOHOTO TMaIeHUs
8.15 JBuxenne  mmaHer  Bokpyr  Connma.  IlepBas
' KOCMHYECKasi CKOPOCTh. HeBeCOMOCTh 1 meperpy3ku
8.16 PaBHOBecue  MmaTepuanbHOW  TOUKH.  AOCOIIOTHO
' TBEPAOE TEIIO
8.17 PaBHOBecne TBEpHOro Teia C 3aKPEIUIEHHOW OCHIO
' BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn
8.18 Nwmmynbce Tena. 3menenue ummynbca. UMImynbc CHitbl
8.19 3aK0H COXpaHEHUS UMITYJIbCa
8.20 PeakTnBHOE ABIKEHME
8.21 Mexanundeckasi paboTa 1 MOIITHOCTh
8.9 PabGora cun Tsxkectu, ympyroctd, TpeHus. CBs3b
' SHEPrUuu U paboThI
823 [ToTenuuanbHass SHEprusi Tena, MOAHATOTO  HaJ
' MOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHnmanpHas 3HEPTUs CKATON MPYKUHBI
Kunernueckas sHeprusi. TeopemMa 0 KHHETHYECKOM
8.25
SHEPrUuu
8.26 3aKOH COXpPaHEHMsI MEXaHUYECKON YHEPIUH
[IpakTuyeckue paboOTHI:
Omnpenenenue cpeaHel CKOPOCTH CKOJIBXEHHUS Opycka
WIM JBYKEHUS IIapuKa 1O HAKJIOHHOW TIOCKOCTH.
8.7 OmnpezeneHre yCKOpeHUs: Tela MPH PaBHOYCKOPEHHOM

JBM>KEHUHU 10 HAKJIOHHOM IIJIOCKOCTH.
Hccnenopanue 3aBHCUMOCTU noyrTn OT BPEMCHU IIpU
PaBHOYCKOPCHHOM JABUKCHUUN 0e3 HavaJIbHOM CKOpOCTH.

[IpoBepka THMOTE3Bl: €CIM IPU PAaBHOYCKOPEHHOM




JBIDKEHUU 0O€3 HadallbHOW CKOPOCTH ITyTH OTHOCSTCS
KaKk psjJ  HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIUE
POMEXYTKH BPEMEHH OJJMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CUJIbI TPEHUS CKOJIBKEHUS
OT CWJBl HOpMalpHOro jaBieHus. OmnpeneneHue
KodpuImeHTa TpeHus CKobkeHus. OmnpeneneHue
KECTKOCTH TpyxkuHbL. OrnpeneneHue padOThl CUJIIBI
TPEHUSI TIpU PAaBHOMEPHOM JBWKCHHH Tela 110
TOPU30HTAJIbHON MoBepXHOCTH. OrnpeneneHue padboTh
CUIIBI  yOPYrocTH  NpU  HOABEME  Ipy3a €
UCTIOJIF30BAHUEM  HETOJBIKHOTO W TOJBWXKHOTO

OJIOKOB

dusnueckre SBICHUS B mpUupoac: NpUJIMBLI U OTIIUBEI,

8.28 nBikeHne TutaHeT COJMHEYHOW CHUCTEMBI, PEaKTUBHOE
JIBUKCHHE KUBBIX OPTaHU3MOB
8.99 TexHuueckue  yCTpOMCTBA:  CHUIOMETP, JATUYUKHU

MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, PaKEeThI

MEXAHUYECKHUE KOJIEFAHWA 1 BOJIHBI

Konebarenbroe nBmwkenre. OCHOBHBIE XapaKTEPUCTUKH

- KoJe0aHui: Iepro/1, 4acToTa, aMIUIUTY1a
9.9 MaremaTuueckui u NPY>KUHHbBIN MAasITHUKH.
' [IpeBparenue suepruu npu KojaedaTeabHOM JIBHKEHUN
0.3 3aryxaromue KkosneOaHus. BbIHyXIeHHBbIE KOJaeOaHUS.
' Pe3onanc
Mexanuueckue BoJIHBL. CBOMCTBa MEXaHUYECKUX BOJIH.
9.4 [IpononbHble W ToTepedHble BOJHBI. JlJIMHA BOJHBI U
' CKOPOCTh €€ pacmpocTpaHeHus. MexaHH4ecKre BOJHBI
B TBEP/IOM Telle, CECMUYECKUE BOJIHBI
9.5 3Byk. ['poMKOCTh 1 BbIcOTa 3BYKa. OTpaxkeHHE 3ByKa
9.6 Wndpa3Byk u ynbpTpasByk
[IpakTudeckue pabOTHI:
OnpeneneHre 4YacTOThl W Mepuoja  KojeOaHUi
9.7 MaTeMaTUYeCKOr0 MasiTHUKA.

OHpCI[C.HCHI/Ie YaCTOTHI n nepuoaa KoJIeOaHM

IIPYKUHHOTI'O MassTHUKA




HccnenoBanue 3aBUCUMOCTH  TepHOJa  KoJieOaHMIA
NOJIBEIIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH  TepHOja  KoJieOaHMIA
NPYKHHHOTO MasTHHUKAa OT Macchl rpys3a. lIpoBepka
HE3aBUCHMOCTH nepuoa KoJeOaHui rpy3a,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl Ipy3a U KECTKOCTH

npyXuHbl. MI3Mepenue yckopeHusi CBOOOIHOTO MaJeHUS

dusnyeckue SIBICHUS B npupoac: BOCIPUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIICTPSICEHUE, CEUCMHYECKHUE BOJIHBI,
I[yHaMH, 9XO
9.9 TexHuyeckue yCTpOWMCTBA: 3XOJOT, HMCHOJIb30BAHUE

YIIBTPa3BYKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE T1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

DONEeKTPOMarHUTHOE MoJie. DJIEKTPOMArHUTHbIE BOJIHBI.

101 CBOMCTBA AIIEKTPOMAarHUTHBIX BOJIH
10.2 [Ixaa 37€eKTpOMarHUTHBHIX BOJIH
10.3 DleKTpoMarauTHas npupoga cera. CKOpOCTh CBeTa.
' BosnHOBBIE CBOMCTBA CBETA
10 [TpakTrueckue pabOTHI:
10.4 N3yyeHue CBOWCTB  OJICKTPOMArHUTHBIX BOJH  C
MOMOIILI0 MOOMIIBHOTO TenedoHa
Ousnuyeckue SABJICHUS B MpUpOJiE: OHOJIOrHYECKOe
10.5 JIEACTBUE BHIMMOTO, yAbTPaQHUOIETOBOTO u
PEHTT€HOBCKOTO M3Iy4eHUN
10.6 Texuuueckue yCTpoiicTBa: HCIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJIH AJIi COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JlydyeBas mozens cBeta. MicTouHuku cBera
11.2 [IpsimosmHENHOE pacpoCTpaHEHHUE CBETA
Otpaxxenue ceta. [Imockoe 3epkano. 3aKoH OTpaKeHUS
11 11.3
cBeTa
114 [Ipenomnenne cBera. 3akoH TPENOMIICHHS CBETA.
' [ToHOE BHYTpPEHHEE OTpaKEHUE CBETa
11.5 JInnza. Xon nyden B JIMH3E




OnTuueckass cucreMa Qoroanmapata, MHUKPOCKOINA U

11.6
TEJIECKOIa
117 I'maz kak onrtudeckas cucrema. bimszopykocts u
' JAJIbHO30PKOCTh
118 Pasnoxenne 6enoro ceera B cuektp. OnbiTel HptoTOHA.
' CroxeHne CeKTpalibHBIX BETOB. Jlucmepcus cBera
[IpakTnueckue pabOThI:
HccrnenoBanue  3aBUCUMOCTH  yrila  OTPaKEHUS
CBETOBOTO JIy4a OT yIJla MaJeHHUs.
N3yuenne xapakTepUCTHK W300pakeHUs MpeMeTa B
IJIOCKOM 3€pKalie.
UccnenoBanue 3aBUCMMOCTH  yIyla MPEIOMIJICHHUS
CBETOBOTO Jiyya OT yrja MaJieHus Ha TpaHHUIle «BO3AyX —
11.9 CTEKJIO».
[Tomyuenue n3zo0paxeHuil ¢ MOMOIIBI0 coOuparomen
JINH3BI.
Onpenenenne (POKYCHOTO pacCTOSTHUS U ONTHYECKOM
CHJIBI COOMPAFOIIICH JINH3BI.
OnBbITHI MO pa3ioKeHHIO 0eI0ro CBeTa B CIEKTP.
OnpITHl 1O BOCHPHUSTHIO IIBETa MPEAMETOB MPU HX
HAOJIOJICHUH Yepe3 IIBETOBbIE (DHIIBTPHI
Oduznyeckue sABIEHUS B npupoje: 3arMenus CoiHIa U
11.10 JlyHBI, IIBETA TeEJ, ONTHUYECKUE SBJICHUSA B arMmocdepe
(uBeT Heba, pedpakiys, pagyra, MUPax)
1111 Texuuyeckue yCTpoiicTBa: OYKH, MIEPUCKOTI,
' dboToanmnapar, ONTUYECKHE CBETOBOIbI
KBAHTOBEBGIE SAABJIEHUA
121 OmnbiTel Pezepdopna u miaHerapHas MoOJeNb aToMa.
. Mongens aroma bopa
Hcnyckanue u moriomieHue cBera aroMoM. KBaHTBHI.
12 12.2
JIunenyaTeie CIIEKTPHI
12.3 PaguoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs
194 Crpoenne aromHoro sjapa. HykioHHas Mojenb

ATOMHOTO A4pa. H3oTombl




PagnoaxtuBHble npespamienus. Ilepuon nosypacnana

12.5
aTOMHBIX SIJIEp
12.6 SAnepHble peakuuu. 3aKOHbI COXpaHEHMs 3apsA0BOIO U
' MaccoOBOI'O YHUCEIl
12.7 DHeprus cBsI3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
198 Peakuuu cunresa u aenenus saep. McTouHUKY 3HEprUn
' Connua u 3B€37
12.9 Snepnas oHepreruka. JlelicTBue  pagmOaKTUBHBIX
' U3ITyYEHUH Ha )KUBbIE OPTraHU3MBI
[IpakTnueckue pabOTHI:
Habntonenne CHIOmIHBIX M JIMHEWYaThIX CIEKTPOB
12.10 U3ITyYEHUS.
HccnenoBanue TpeKOB: M3MEPEHHE SHEPTUU YaCTHUIIBI
0 TOPMO3HOMY yTH (110 hoTOrpadusim).
W3mepenue paauoakTuBHOTO (oHa
dusnyeckue SBICHUS B TMPUPOJE: €CTECTBEHHBIN
pPaAMOaKTUBHBII ¢on, KOCMHUYECKHE Ty4H,
12.11 pPaaoOaKTUBHOE W3JIYYCHHE TMPUPOIHBIX MHUHEPAIIOB,
NEeCTBUE paJUMOAKTUBHBIX H3IYYCHH Ha OpraHu3M
YyeloBeKa
1212 Texuuueckue yCTpoiicTBa: CIEKTPOCKOTI,

I/IH,Z[I/IBI/I,Z[yaJ'IBHLJﬁ J03HUMETP, KaMEpa Bunbecona




MMPOBEPSIEMBIE HA OI'D I1O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3y/bTaTaM
0230BOro YpOBHsI OCBOCHHSI OCHOBHOI1 00pa3oBaTe/bHOM
NporpaMMbl 0CHOBHOI0 0011ero oopazoBanusi Ha ocHoBe PI'OC

[lonumanne ponu  GU3MKM B  HAyYHOH  KapTUHE  MUDA;
c(hopMUPOBAaHHOCTh 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOM CBSI3U
U TI03HABAEMOCTH SIBJICHWH NPUPOJABI, O pPOJM OKCIEPUMEHTa B
¢usuke, o cucremooOpasyrouieil posu QUMK B Pa3BUTUU
€CTeCTBEHHBIX HAyK, TEXHHKH M TEXHOJIOTHH, 00 9SBOJIIONUHU
¢u3nyecKkux 3HaHUM M UX POJIM B ILIEJIOCTHON €CTeCTBEHHOHAYYHOU
KapTHHE MHUpPa, O BKJIAJEC POCCHUCKUX W 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUs O BHJAX MaTepuu (BEIIECTBO M TIOJIE), O JBWKCHHUU Kak
crioco0e CyIIecTBOBAaHUS MaTepUn, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUSI BEUIECTBA, O (U3UYECKOH CYIIHOCTH SIBICHUH MPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, D3JCKTPOMATHUTHBIX W KBAHTOBBIX);
YMEHUE pa3jinyaTh SBJICHHS [0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OITBITOB, IEMOHCTPHPYIOLINX JJaHHOE (PU3NYECKOE SIBIICHUC;
YMEHHUE paclio3HaBaTh MPOSBICHUE MU3YYCHHBIX (DU3MUCCKHUX SIBIICHUI
B OKpYXKAlOIIEM MUpE, BBIACIAS WX CYIICCTBEHHBIC CBOWCTBA

(TIpu3HAaKM)

Bnagenue ocHoBaMHM NOHSTHUMHOIO alimapara U CUMBOJHMYCCKOI'O
SA3bIKa (I)I/ISI/IKI/I N HUCIIOJIb30BAHUC HUX I PCHICHUA y‘Ie6HHX 3aJa4,
YMCHHEC XapaKTCpHU30BaTb CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IC SABJICHHUA H

IMPOLECCChI, UCTIOJIb3YA (l)yHI[aMeHTaJ'IBHBIC " OMIIMPUYICCKUC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOICTBA T€I U (I)I/IBI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3YA (1)I/I3I/ILICCKI/IC BCIIMYHHBI

Bnanenune oOcHOBaMHM METOJIOB HAy4YHOTO TIIO3HAHUS C YYETOM
coOmrofeHus MpaBwil O€30MacHOTO Tpyna: HabmoaeHue (PU3NUIeCKUX
SIBIICHUI:

YMEHHUE CaMOCTOSITENIbHO COOMpPATh AKCIEPHUMEHTAIBHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKIMH, OMHCHIBATH XOJI
OTIBITA U 3AIHCHIBATH €0 PE3YIbTaThl, (POPMYITUPOBATH BHIBOIbI;
IPOBE/ICHUE MPSMBIX U KOCBEHHBIX H3MEPEHHUH (PU3NUYECKUX BEINYHH:
yMEHHE IUJJAHUPOBATh HW3MEPEHHs, CaMOCTOSATENIbHO coOMpaTh
OKCIICPUMEHTAIBHYI0 YCTAaHOBKY 110 HMHCTPYKIIMH, BBIYUCIATH
3HaYCHWE BEJIWYMHBI M aHAIM3UPOBATH TOJYYCHHBIC PE3YNIbTaThl C
Y4€TOM 3aJaHHOMU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUM;
NPOBEICHUE  HECIOXKHBIX  DKCIIEPHUMEHTABHBIX  HMCCIIeI0BAHMIA,
CaMOCTOSITEILHO  COOMpaTh AKCIEPHUMEHTAIBHYI0 YCTaHOBKY U
NPOBOJUTH  WCCIEAOBAHWE IO  HWHCTPYKIMH,  TPEACTaBISTH
NIOJTy9eHHBIC 3aBUCHUMOCTH (PU3MYECKUX BEIUYMH B BHUJAE TAOIHIl H
rpadMKOB, YYUTHIBATH MIOTPEITHOCTH, JIETIATh BHIBOJIBI IO PE3YJIbTaTaM

HCCIIEI0BaHUs

[lonumanue  XapakTepHBIX  CBOMCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHas TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJEITH CTPOSHUS
ra3oB, XHUJAKOCTeH W TBEPIBIX Tel, IJAHETapHas MOJENIb aTroMma,
HYKJIOHHAas MOJIeJIb aTOMHOTO siipa) U YMEHHE MPUMEHSTh UX s

00BbsICHEHUS (PU3UUECKUX MTPOIIECCOB

YMmenue 00bACHATH (PU3NUYECKHE MPOLECCHl U CBOMCTBA TEJl, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPHUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISATH IPUUUHHO-CIICICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3y4eHHbIE CBOMCTBA (PU3MUECKUX

HBHeHHﬁ, (bI/ISI/ILIeCKI/IC 3aKOHbI, 3aKOHOMCPHOCTH 1 MOJCIIN

Ymenue pemath pacuéTHble 3aaaun (Ha 0ase 2 — 3 ypaBHEHUM),
UCTOJIB3Ysl 3aKOHBl W (OpPMYJNBI, CBS3bIBAlONINEC  (HU3NUCCKUE
BCJIMYMHBI, B YACTHOCTH, 3alMCHIBATh KpPATKOE YCJIOBHE 3ajauyM,
BBISIBJIAT HEJIOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI U (OPMYIIBI,
HEoOXOoUMBIE ISl €€ PEelIeHUs, UCTIOIb30BaTh CIPABOYHLIE JaHHEIE,
IPOBOAUTH PACUEThl M OIEHUBATh PEATUCTUYHOCTH TMOIYYEHHOTO
3HaueHUusl (PU3NUECKON BENTWYMHBI; YMEHHUE OINpPEACSITh Pa3MEPHOCTh

(l)I/I3I/I‘IeCKOI7I BCJIIMYHHEI, l'IOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1avun

YMmenue XapaKTCpru30BaTb IMPUHIUIIBI JEHUCTBUS TEXHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TPOMBIIIIICHHBIX
TCXHOJIOTHYCCKUX MMPOLECCCOB IO UX OINMMUCAHUIO, UCTIOJIb3Ysd 3HAHUA O

CBOMCTBaAxX (bI/I3I/ILIeCKI/IX SIBICHUH U HCO6XOI[HMBI€ (1)I/I3I/IHCCKI/IC




3aKOHOMEPHOCTHU

10

YMeHue UCHOJb30BaTh 3HAHUS O (U3HYECKHX SBJICHUSX B
NOBCEHEBHON KM3HM Jjsi  oOecrmeyeHus O€30MacHOCTH  INPH
oOpamernn ¢ OBITOBBIMH ~ NpHOOpaMH W TEXHHYECKHUMH
YCTPOHCTBAMH, COXpPAHEHHUS 3/I0pOBbSI W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAIOIIEH cpeae; IOHMMAaHUe
HEOOXOIMMOCTH TMPUMEHEHHS JOCTIKCHUNA (PU3UKH M TEXHOJOTHI

AJId palfMOHAJIBHOTO IMTPUPOJ0IIOJIE30BaHUS

11

OnelT mOMCKa, NpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOpMaLUU
(GU3NYECKOTO COJIep’KaHUs C HCIIOJIb30BaHUEM HH(OPMaIMOHHO-
KOMMYHUKAaTUBHBIX TE€XHOJOTHUI; YMEHHE OLEHUBATh JI0CTOBEPHOCTH
MOJy4eHHON WH(OpMalMu Ha OCHOBE MMEIOIINUXCS 3HAaHUH U
JOTIOJTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BaTh  IpH
BBINIOJTHEHUH Y4YEeOHBIX 3a/JlaHuil Hay4HO-TIOMYJISPHYIO JIUTEPaTypy
(GU3NYECKOTO COMEp)KaHUs, CIIPABOYHbIE MaTepUalbl, PECYPChl CETH
Wntepuer; BianeHue 0a30BBIMH  HaBbIKAMU  IIPEe0Opa3oBaHUs
uHpopMaluiu W3 OJHOW 3HAKOBOM CHCTEMBI B JPYI'ylH0; YMEHHUE
co3ZaBaThb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOILECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I 13 HECKOJIBKMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 MEXAHUYECKHUE SABJIEHUA
11 Mexannueckoe JBuxkeHue. MarepuanbHas Touka. Cuctema  OoTcuéra.
' OTHOCUTENBHOCTH JIBHKCHUS
PaBHOomMepHOE U HepaBHOMEpHOE ABrkeHHE. Cpennsisi ckopocTh. Dopmyna asis
1.2 BBIYMCIIEHUS CpEAHEN CKOpocTHu: v = S/t
PaBHOMEpHOE MPSAMOJMHEWHOE NBWKEHUE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHH B CJIy4ae paBHOMEPHOTO MPSMOJIUHEMHOTO ABUKECHUS:
13 (1) =x,+vt
I'padbuku 3aBHCHUMOCTH OT BpPEMEHU [Jsl MPOEKIHUU CKOPOCTH, TPOEKIUU
MepeMEeNIeHus, MyTH, KOOPAMHATBI NP PABHOMEPHOM MPSIMOJMHEINHOM
JBUKEHUN
3aBUCUMOCTh KOOpPAMHATHl TeJla OT BPEMEHHM B CIy4ae PaBHOYCKOPEHHOTO
IPSMOJIMHENHOTO IBUKECHHUS:
7
S =vg # i+ ay = ;
2
@opMynbl Uil MPOEKUHUHU IMEPEMEUIEHUs, MPOEKUUH CKOPOCTU M IMPOEKIIHH
YCKOPEHUS IPU PABHOYCKOPEHHOM MPAMOJUHENHOM JBUKEHUU:
2
1.4 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduku 3aBUCHMOCTH OT BpEeMEHH Uil TPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, IIPOEKLUMH NEPEMEUICHUs, KOOPAMHATBHI IIPU PABHOYCKOPEHHOM
NPSAMOJIMHENHOM JIBU>KEHUU
CBoOonHoe maneHue. GopMynbl, OMUCHIBAIOIINE CBOOOAHOE TaJeHUE Tela IO
1.5 BEpTUKAIM (JBUYKEHUE TEJla BHU3 WJIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BpEMEHHU JUIl MPOEKUUH YCKOPEHHS,




MPOEKIUH CKOPOCTH W KOOPAMHATHI MpHU CBOOOJHOM TAaJEHUHM Teja TI0

BEPTUKAIN

CKopoCcTh pPaBHOMEPHOIO JIBMJKEHHUs Teja I0 OKpyxHocTh. Hampasnenue
CKOpOCTH.

@opmysia g BBIYUCICHUS CKOPOCTH YEPE3 pPaJnyC OKPYKHOCTH U MEPHUO]

oOpareHus:
2nR
L=
T

HenTpocTtpemurenbHoe yckopeHue. HampaBieHue 1€HTPOCTPEMHUTENBHOTO

1.6 yckopeHusi. @opmyna Juisl BBIYUCICHUS YCKOPEHHUS:
2
a. — v
=R
®dopmyra, CBSI3BIBAOIIAS TIEPUO]] M YaCTOTY OOpaIeHus:
v = 1
T
Macca. ITnotHoCTh BemecTBa. @opmyia Il BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuruHa. ClIoKeHrue Cril
1.9 SIBnenune nunepuuu. [lepBorit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBleHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CUJIbI, IEUCTBYIOIIEH HA
TEJ0
Bzaumopericteue ten. Tpernit 3akoH HeroToHa:
1.11 F. 21 = _Fl—}z
112 TpeHne nokos U TpeHUe CKOJIbKEeHUs. PopMylia ISl BBIYACICHUS MOJYJISI CUJIbI

TPCHUSA CKOJILXKCHUS:




F_=u-N

1.13

Hedopmanust Tema. Yopyrue u Heynpyrue aedopmanuu. 3akoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUSA:

My -1,
F=g L1 _2%
R
Cuna TspKecTd. Y CKOpeHHe CBOOOTHOTO MaICHHUS.
®dopmyna JUIsl BBIYUCIECHUS CUJIBI TSHKECTH BONM3H nmoBepxHocTH 3emun: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.

HeBecomocTts u neperpy3ku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEJIMUMHA.
=m0

Nmnynec cucteMsl Ten. 3menenune ummynbsca. UMnynbe cuiibl

1.16

3akoH COXpaHCHUA UMITYJIbCA IJIA SaMKHYTOﬁ CUCTCMBI TCII:
D=0, i, U, =const

PeakxtuBHOEC JABHIXCHHC

1.17

Mexanuueckas pa60Ta. CDopMlea JJISA BBIYUCIICHUA pa6OTBI CHJIBI:

A=F5ooscx

MexaHuueckasi MOIITHOCTb:

=24
I

1.18

Kunernueckas u NMOTCHIMAJIbHASA SHCPI'UA. CDOpMyna JJI1 BBIYUCIICHU A

KUHETHYECKOU OHECPruun:

HE)E
Ey ="

Teopema o kuHeTHUECKOU d3Heprun. Popmyiia Uil BBIYUCICHUS IOTEHIUAIbHON




OHCPI'UM TCJIa, IOAHATOIO

Hax 3eMuIéii:

E,=mgh

Mexanudeckast SHEPTHUsL:

E=E;.+E ?

1.19 3aKOH COXpaHEHHUs MeXaHu4yecKoil sHeprun. dopmyna Juist 3aKoHa COXpaHEHUS
MEXaHUYECKOI HEpPTUU B OTCYTCTBHE cUJl TpeHus: E = const.
[IpeBparenne MeXaHMYECKOM YPHEPTUU MPU HATTUIUH CHIIBI TPEHMUSL.
[IpocThie MexaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.

Poruar. Momenr cuiter: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M +..=0
1.20
[ToasmwxHbIN 1 HenoABWKHBIN O051oku. KITJ[ mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBnenue TBEPAOTO TeNa.
dopmyrna JUisl BBIYUCICHUS JaBJiICHUs TBEPAOTO Tena:
_F
pP= G

191 JlaBnenue raza. ATmocdepHoe 1aBlIeHUE.

' lMunpocraTtuyeckoe AaBlieHUE BHYTPH >KUIKOCTH.
dopmyna JUIsl BBIYUCICHUS JaBICHUS BHYTPH KHJIKOCTH:
P=pgh+ D,

1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. @dopmyna ans  onpeneneHHs BBITAIKUBAIOUIEH CHUIIBI,
JENCTBYIOUIEH Ha TEJO, HOTPYKEHHOE B KUIKOCTh UM Ta3:

1.23

F_jlm_ =pgV

Ycnopue mapanus Tena. [lnaBanue CYAOB U BO3QYyXOIIJIAaBAHUC




1.24

Mexanuueckue KoyieOaHus. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHHIA.

®opmyrna, CBSA3BIBAIOIIAS YACTOTY M IIEPUO]] KOJIeOaHU:

1.25

MaremMarnueckuii M IPYKMHHBIM MasTHUKU. lIpeBpamienue sHepruum npu

KOJIE0ATEIIFHOM JIBIDKCHUAHN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4eCKHEe BOJIHEL HpO}lOJ'II)HI)IG N TIOIICPCUYHBIC BOJIHBI. I[J'H/IH& BOJIHBI U

CKOPOCTh PACHpPOCTPAaHECHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa)k€HHE 3BYKOBOW BOJIHBI Ha TpaHUIE

nByX cpell. MH(pa3Byk U yabTpa3ByK

1.29

Ipakxmuueckue pabomoi

HN3mepenne cpenHeil MIOTHOCTH BEMIECTBA; APXMMEIOBOM CHIIBI, KECTKOCTH
NPYXUHBL, KO3(pPUIIMEeHTa TPEHUS CKOJIBXEHUS; padOThl CUIIBI TPEHMSI, CHIIBI
YIPYTOCTH; CPEIHEl CKOPOCTH IBMXKEHHsI Opycka MO HAKJIOHHOW IIOCKOCTH;
yCKOpeHusi Opycka MNpu JBHMKEHHHM IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoja KojeOaHUM MaTeMaTH4YeCKOro MasTHHKA,; YacTOThl M MepHoja
KoJie0aHUM MPYKUHHOTO MasTHUKA; MOMEHTA CHJIbI, JICHCTBYIOIIErO HA phIYar;
paboThl CUJIBl YOPYTOCTH MpU HOABEME TIpy3a C MOMOIIBIO HEMOJBUXKHOIO
0510Ka; paboThl CHIIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ HOMOMIbIO MOJIBUAKHOIO
0JI0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MHOrPY:KEHHOMN
YacTH Tella U OT IJIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBHITAJIKHUBAIOIIEH CHUITBI
OT MAacChI TeJIa; CUJIbl TPEHHSI CKOJIBKEHHSI OT CHIIBI HOPMAJIBHOTO JIABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3SHHUKAIOIICH B MPYKUHE, OT CTCICHH
nedopMaluu MpyKUHBI, YCKOPEHUsT OpycKa OT yIyila HaKJIOHA HampaBJsSIoONIeH;
nepuoja (4acToThl) KoJeOaHU HUTSHOTO MasTHHKA OT JJWHBI HUTH; MEpHoOaa
KoJe0aHU MPYKUHHOTO MasTHHKAa OT MacChl Ipy3a M >KECTKOCTU TMPYKUHBI,
UCCIIEJIOBaHNE HE3aBUCHUMOCTH IEpHOJia KOJICOAHH HUTSHOTO MAasTHHUKA OT

MacCcChI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHUA pbIvUara

1.30

Dusuveckue s6neHUA 8 npupode.‘ MNpUMEpLl JIBUKCHUA C PaA3JIMYHBIMU
CKOPOCTSIMH B ’KMBOI M HEXKUBOM apuponae, JIENCTBUE CHUJIBI TPCHUs B IpUPOAC U

TCXHUKEC, MNPHIIMBBI MW OTJHWBBI, IABWXCHUC IUJIAHCT ConHeuHoH CHUCTCMBI,




PEaKTUBHOE JIBM)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIC YEJIOBEKA, BIMSHUE
aTMOC(EpHOTO JaBJCHUS HA >KMBOW OpraHW3M, IJIaBaHWE PBIO, BOCIPHUATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CEMCMUYECKHE BOJIHBI, IyHAMH, 3X0

Texnuueckue ycmpoftcmea: CIIMAOMCTpP, AATYHWKU IIOJIOKCHHA, PACCTOAHUA U
YCKOpPCHUA, IAUHAMOMCTpP, I[MOAIIHMIIHUKH, PAaKETbl, pbIyar, HOIIBH)KHBIﬁ u

HGHOI[BI/DKHBIﬁ 6J'IOKI/I, HAKJIOHHAaA IIJIOCKOCTb, IMPOCTBIC MCXAHU3MbI B 6I)ITy,

131 COOOIIAIINECcss COCYABI, YCTPOWCTBO BOJIOIPOBOJAA, THAPABIMYCCKHIA IpeECC,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIITHEBOW HACOC, apeoMeTp, 3XOJIOT,
WCIIOJIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SBJIEHU A
OCHOBHBIC  TIOJIOKEHUS  MOJICKYJISPHO-KHHETHICCKOW  TEOPUU  CTPOCHHS

2.1 BemecTBa. Mojenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammmaeckue u amopdHbIe Tena

”5 JlBmkxenne dactuil BemiecTBa. CBsS3b  CKOPOCTH JBWKCHHUS YacTHI[ C

' TeMriepaTypoil. bpoyHoBckoe nBmwkenue, muddy3us

2.3 CmaunBaHUe U KalTWUISIPHBIC SBJICHUS

2.4 TennoBoe pacIMpeHne U CKaTHE

2.5 TennoBoe paBHOBecHE

25 Buayrpennsis sHeprus. Pabora u Temonepemada Kak CHocoObl HM3MEHEHUS

' BHYTPEHHEU YHEPTUU

2.7 Bupl Temonepenaun: TEmIONPOBOIHOCTh, KOHBEKIINS, H3TYICHUE
Harpeanue wu oxmaxkngenue Tten. KoawyecTBO  TEmioThl. Y aenbHas
TEIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHsI PHEPTUM B TEIJIOBBIX IpoIlleccax. YpaBHEHHE TEMIOBOTO
OanaHca:

2.9

QO +0, +..=0
Ucnapenne u koHaeHcanws. V3MeHeHHE BHYTpEHHEH SHEPruu B Ipollecce
210 UCHapeHus W KoHAeHcauuu. KureHue IKUIKOCTH. YJelnbHas TeruioTa
' napoo6OpasoBanus: L = Q/m
2.11 Bnaxxnocts Bo3tyxa




212

IInaBnenne wu kpuctaumsauus. I3MeHeHue BHYTpEHHEHW DOHEpPruUM IIpU

IUIaBJICHUHW U KPpUCTAJUIM3allH. Yﬂeanaﬁ TCILJIOTA IIJIaBJICHUA

,_0

m

2.13

BuyTpeHHss dHEeprus cropasus TOIUIMBA. Y IeIbHAs TEIJIOTa CTOPAHMS TOILJIUBA:

q=Q/m

2.14

[punnune! padots! Temnosbix aurareneii. KI1J[ reruioBoro asurarens

2.15

Ipakmuueckue pabomoi

N3mepenue ynenbHOM TEIUTOEMKOCTH METAJUIMYECKOTO LWIMHJPA; KOJIHYECTBA
TEIJIOTHI, TOJIYYCHHOTO BOJOW KOMHATHOW TeMIepaTypbl (UKCUPOBAHHOM
MacCchl, B KOTOPYIO ONYIIEH HAarpeTbld MWINHIP; KOJIUYECTBA TEIIOTHI,
OTJAHHOTO HAarpeThiM IWJIMHAPOM, IMOCIE OMYCKaHWUsS €ro B BOJY KOMHATHOU
TEMIIEpAaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTU BO31yXa; YIAEIbHON TEIUIOTHI
mIaBjaeHus Jpfa. VcecnegoBaHme M3MEHEHMs] TEMIIEpaTypbl  BOABI  IIPH
Pa3IUYHBIX YCIOBUSX; SBJIEHUS TEIJIO0OOMEHa NpPU CMEIIMBAHUU XOJOIHOM U

ropsiueii BOJIbI; IpoIiecca HCIapeHus

2.16

Dusuveckue sA61eHUS 8 npupode.‘ IMMOBEPXHOCTHOC HATSXKCHUEC W KaAIIUJIJISIPHBIC
SABJIICHHA B IIPUPOAC, KPHUCTAJLIIBI B IIPUPOIAC, HM3JIIYYCHHC COJ'IHI_[a, 3aMEp3aHuC

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHl, TyMaHa, UHEes, CHera

2.17

Texnuueckue yCﬂ’lpOtZCﬂ’lGd.‘ KarmuJjisipbl, IIPUMEPBI WCII0Jb30BaHUA KPUCTAJIJIIOB,
JKUJIKOCTHBIN TEPMOMETpP, AaTUUK TEMIICpATYpbl, TCPMOC, CUCTEMA OTOINICHUA
JAOMOB, IT'HI'POMETPLBI, IMICUXPOMCTpP, IIapoBasd Typ6I/IHa, ABUTAaTCJIb BHYTPCHHCT'O

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpPI3aI_[I/I$[ TCII. I[Ba BUJIA SJICKTPUUCCKUX 3apA10B

3.2

B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS JJICKTPUYCCKOTO 3apsaa

3.4

QHCKTpI/I‘{eCKOC I10JIC. HaHpH)KéHHOCTB SJICKTPUYCCKOTO  TIOJIA. HpI/IHHI/IH

CYIICPIIO3UIUH DJICKTPUICCKUX moJjiei (Ha Kau4€CTBCHHOM ypOBHC)

3.5

Hocurenn QJICKTPUYCCKUX 3apsa0B. I[eﬁCTBHC QJICKTPUYCCKOIO TIIOJII Ha

OJICKTPHUYCCKHUC 3apsAbl. HpOBOI[HI/IKI/I U IUBJICKTPUKHA

3.6

[TocTosAHHBIN AneKTpudecKuil ToK. JlelicTBus 3neKkTpuueckoro Toka. Cuma Toxa.




Hanpsixenue.
| =qg/t,U=A/q

DJEKTPUYECKOE COMPOTUBJICHHE. Y ICTBHOE AIEKTPHUUECKOE COTIPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma s yuactka snekrpuyeckoit nenu: | = U/R
[TocnenoBarenbHOE COEIMHEHNE TPOBOIHUKOB:
I =I,; U=U,+U,; R=R +R,
1 1 1 2
3.9 [TapannensHoe coeMHEHNE TPOBOAHUKOB PABHOTO COMPOTHUBIICHHUS:
U=U;I=1+1;R=2.
2 2 P
CMer1aHHble COEMHEHUS IPOBOIHUKOB
PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenna:
3.11 O=I"R-t
312 OnbeiT Opcrena. MarHuTHoe I1oJie NPSIMOTO HPOBOJHHMKA € TOKOM. JInHum
MarHUTHON MHYKLIUU
313 MaruuTHoe 10Ji€ TOCTOSHHOIO MarHurta. BsauMoneicTBHe MOCTOSHHBIX
MarHuToB
3.14 JlelficTBME MarHUTHOTO NOJISL HA IIPOBOJIHUK C TOKOM
3.15 Oneiter @apanes. SBneHue snekTpoMarHuTHOM MHAYKIUH. [IpaBuio Jlenna
Ipakmuyeckue pabomul
W3mepeHne  IEKTPUYECKOrO  CONPOTHUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; pabOThI 3JEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa, BO3HMKAIOIIETO B IPOBOJHMKE

(pesncmpm, J'IaMl'[O‘-IKa), OT HAIIPSPKCHUA Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTU
COIIPOTHUBJICHUA OT IJIMHBI ITPOBOJHHUKA, IJIOMIAAN €0 MOMNCPEYHOr0 CCUCHUS U

YACIBbHOTO COIIPOTUBJICHHUSL.




[IpoBepka npaBuiia JUisl JEKTPUUECKOTO HAIPSDKEHUS IPU MOCIEI0BATEIBHOM
COEIMHEHUHU IPOBOJAHMKOB; IpaBWJA JUIsl CHJIbl 3JIEKTPUYECKOIO TOKA IIpU

NapajuieIbHOM COECAUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue AGNeHUs 6 Npupooe: DIEKTPUUYECKUE SBICHUS B arMmocdepe,

3.17 ANEKTPUIECTBO JKUBBIX OPraHU3MOB, MArHUTHOE TI0JIe 3eMJIH, JIpei MMOIIOCOB,
POJIb MATHUTHOTO TOJIS JUTSI )KU3HH Ha 3eMiIe, TOJISIPHOE CUSHUE
Texnuueckue ycmpouicmea: 3IEKTPOCKOI, aMIIepMETP, BOJBTMETP, PEOCTarT,
CU€TUYMK  DIEKTPUYECKOW  DHEPruH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTebHbIE AIEKTPONIPUOOPHI (TpumMepsI), 3JIEKTPUYECKHUE
MPEIOXPAHUTEH, DIEKTPOMArHUT, OSJEKTPOJBHUTATENh MOCTOSIHHOTO TOKa,
TeHepaTop MOCTOSTHHOTO TOKa
3.19 DnekTpoMarHuTHBIC BOJHBI. [1IKkaa 3JeKTpOMarHUTHBIX BOJTH
3.20 JlygeBast moJsienb cBeta. [IpsiMoNMHEIHOE pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaino
3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMJICHUS CBETA
3.23 JHucnepcus cBera
3.2 JIunza. Xox nydeil B nuH3e. POKyCHOE paccTOsIHUE JUH3bI. OnTHYecKas cuiia
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTudeckue mprudoOpbl
Ipakxmuueckue pabomoi
N3mepenue ontuueckoil cuiibl coOuparoieit JUH3bL; (POKYCHOTO PAacCTOSHHUS
coOuparolieii JIMH3bI (II0 CBOMCTBY paBEHCTBA pPa3MepOB MpEeAMETa U N300pakeHuUs,
e KOT'/Ia IIpeIMET PacIoJIOKEH B IBOMHOM (oKyce), oKa3aTels IPeIOMIICHUS CTEeKIIa.
' HccnenoBanue cBOMCTBA H300paKeHHs, TOIYYEHHOTO C  TOMOIIBIO
coOuparomiel JTHH3bI; U3MEHEHUSI (POKYCHOTO PACCTOSHUS JBYX CIIOKEHHBIX JIMH3;
3aBUCHUMOCTH YTJia MPEJIOMJICHHsS] CBETOBOTO Jy4a OT yIjla MaJCHHs] HA TPaHHIIE
«BO3JTyX — CTEKIIO»
3.7 Qusuueckue senenus 6 npupode: 3atmenus ConHua u JlyHsl, nBera Ted,
. ONTHYECKHUE SIBIEHUS B aTMocepe (1BeT Heba, pedpakiius, paayra, MUPax)
308 Texnuueckue ycmpouicmea: O4YKH, TepHCKoM, ¢oToanmapar, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE SAABJIEHUA
41 PaguoaktuBHOCTh. Anb(da-, Oeta-, raMma-usnydeHus. Peakuuu anbga-u Gera-

pacriaga




4.2 OmnsiTel Peszepdopna nmo paccesnuto anbha-vactui. [nanerapHas Moens atoma

4.3 CocraB atomHoro sigpa. M30Tomsl

4.4 IIepnon nomypacnaza aTOMHBIX SAEp

4.5 SAnepHble peakiyy. 3aKOHbI COXpPaHEHUs 3apsAJ0BOI0 U MAaCCOBOTO YHUCET
Qu3uueckue A6NeHUs 8 Npupode: €CTECTBEHHBIM paJNOAKTUBHBIM (OH,

4.6 KOCMUYECKHE JIy4yd, PaJUOAKTUBHOE W3JIyYCHUE MPUPOJHBIX MHUHEPAJIOB,
JefcTBHE paJMOAaKTUBHBIX U3JTyYEHHUI Ha OpraHU3M YeJoBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, MHIUBHYalbHbBIN 103UMETpP, Kamepa

BunbcoHa, anepHasi 3HEpreTuka




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






