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MMOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (enepanbHOl paboueit mporpaMmbl BOCIUTAHUS U
Konnenuuu npenogaBanus yueoHoro npeameta « Ousmkay.

[Iporpamma 1o ¢Qusnke Ha YypOBHE OCHOBHOTO O0OIIEro o00pa3oBaHUs
COCTaBJIEHa HAa OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeIbHON MHPOrpaMMbl, NPEICTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yuetoM (enepanbHOU paboueit mporpaMmbl BOCIIUTAHUS U
KOHIENIMHU MTpernojaBanus yueOHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YarOMIMXCA W OpraHU3alui0 HM3yYeHUS
(Gu3MKU Ha JESITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke y4yuThIBaroTCA
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
TUTAHUPYEMBIM JINYHOCTHBIM M METANPEJAMETHBIM pe3yiIbTaTaM OOYUYCHHS, a TAKXKE
MEXIIPEJIMETHBIC CBSI3M ©CTECTBEHHOHAYYHBIX YYE€OHBIX MPEIMETOB HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBaeT pacnpeeieHre yueOHoro Marepraia
1o rojgam o0y4yeHus (Mo Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEIMETHOTO COACpKaHUS U
ydeTe BO3PaCTHBIX OCOOEHHOCTEH 00yUJaronuXxcs.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIITY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, MOCKOIBbKY (pH3ndYecKre 3aKOHBI JISKAT B OCHOBE MTPOIIECCOB U SIBIICHUH,
U3y4aeMbIX XUMHEH, OMooruei, acTpoHOMHEH B pusnueckoit reorpadueii, BHOCUT
BKJIaJ B €CTECTBEHHOHAyUHYI0 KapTHHY MHpa, MpPEJoCTaBiseT Haubosee sCHbIC
o0pasipl MPUMEHEHHUs HAYYHOI'O0 METO/a MO3HaHHUSA, TO €CTh Croco0a Moy4eHus
JIOCTOBEPHBIX 3HAHHUM O MUpE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHUS B CTPYKTYype OOIIETO
o0pa3oBaHUsA COCTOMT B (POPMHPOBAHHM E€CTECTBEHHOHAYYHOW TIPaMOTHOCTU H
MHTEpEca K HayKe y 00yJaroluxcsl.

N3yuenne ¢Qusukn Ha 0a30BOM YpOBHE MpPEAIONAraer OBJAJCHUE
CIIEYIOIMMU KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e Hay4HO OOBSCHSTPH SBICHUS,

e OIICHHWBATh U IOHUMATh OCOOCHHOCTH HayYHOTO MCCIICIOBAHNUS;



HHTCPHPETUPOBATH JAHHBIC K NCIIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA JIJIA
IMOJTYUYCHH BLIBOOOB).

Henn wu3yuyeHuss (GU3MKA Ha YpPOBHE OCHOBHOro oOmero oOpa3oBaHUs
Olpe/eNicHbl B KOHIICTIMU TpenojaBaHus ydeOHoro mnpenmera «Dusmka» B
oOpa3oBarenbHbIX opranu3auusax Poccuiickoit ®enepauuu, peamu3yronmux
OCHOBHBIE 00111€00pa30BaTEIbHbBIE TPOTPAMMBI.

Henu uzydyenust GU3nKu:

NpPHOOPETCHHE HHTEpeca M CTPEMJICHUS OOYYarOIMXCS K HAayIHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHE WX HWHTCIUICKTYaJIBHBIX M TBOPYCCKHUX
CIIOCOOHOCTEI;

pa3BHUTHE NPEICTABICHUN O HAYYHOM METOJI¢ TTO3HAHUSA ¥ (DOPMHUPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIIUM SIBJICHUSM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3yjbTaTa HW3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U (QyHIaAMCHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEJACTABICHUNH O POJU (U3WKU IS Pa3BUTHS JIPYTHX
€CTCCTBCHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABJICHMA O  BO3MOXHBIX  cdepax  Oymyien
npo(eCCHOHATBLHON TEeITeIbHOCTH, CBI3aHHOW ¢ (DM3UKOH, MOJATOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HAIPaBJICHHUHU.

I[OCTI/DKGDHI/IG OTHUX ueneﬁ IMporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O
O6I.IIGFO 06pa30BaHI/I5[ oOecrnieunBaeTCs PCHICHUCM CIICAYIOIINUX 3ada4:

npuoOpeTeHne 3HAHWA O JHCKPETHOM CTPOGHWU  BEHIECTBa, O
MEXaHUYECKUX, TETUIOBBIX, DJIEKTPUYECKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHUN OMHUCHIBATH U OOBACHATH (PU3HUECKUE SBJICHHS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUI;

OCBOGHHE METOJOB pEHICHHs] TPOCTCUINMUX pacUeTHBIX 3amad C
UCTIOJIb30BaHUEM bu3IgecKux MOJICIICH, TBOPUYECKHUX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BHUTHE YMEHUIN HAOIIOJATh MPUPOJIHBIE SIBJICHUS U BHITIOIHSATD OIBITHI,
nabopaTopHbie  pabOTBI M DKCHEPUMEHTAIbHBIE HUCCICIOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE TIPHEMOB paboThl ¢ mHpopMarmenn GU3MIECKOro COACpKaHUS,
BKJTFOYast MH()OPMAIUIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3MKH, aHATIU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATEHOMN e TEIBHOCTH, CBI3aHHBIMU
C ¢uU3NKOW, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (PU3UIECKON HAYKH.



OO611ee yncio0 YacoB, PEKOMEHAOBAHHBIX ISl U3yUeHUS! (PU3UKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kinacce — 68 dacoB (2 yaca B Heneno), B 8 kiacce — 68
yacoB (2 yaca B Hemenmo), B 9 kmacce — 102 waca (3 waca B HEHIEINIO).

[Ipennaraemslii B mporpaMMe no (u3MKe MepedeHb JadopaTOpHBIX paboT U
OMBITOB SIBJISIETCSI PEKOMEHJIaTeIbHBIM, YUYUTEb JI€TAET BHIOOP IPH MPOBEICHUU
7a00paTOpHBIX PAabOT M ONBITOB C YYETOM HWHAMBUAYAJIBHBIX OCOOEHHOCTEH
oOy4arommxcs, CIUCKa 3KCIEPUMEHTANBHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O FOCYapCTBEHHOT'0 dK3aMeHa 10 (PU3HKE.



COIAEPKXAHUE OBYYEHUA

7 KIIACC
Pu3uKa u e€ poJib B IO3HAHMHU OKPYKAKIIEr0 MHPA.

®usuka — Hayka o npupoze. SIBnenus npupoasl. DPU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusmyeckue
npubopsl. [lorpemnocts n3mepennit MexxayHapoaHasi ciCTeMa €IMHULI.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT TPHUPOSY.
EcTtecTBeHHOHAYUYHBIM METOJ] NO3HAHUS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBU)KEHHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHUE
Habo1aeMoro sBieHus. Onucanue GU3NIecKuX SIBICHUN C TOMOLIBI0 MOJIENeH

Jemoncmpayuu.

1. MexaHHuYeCcKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.

2. ®usnueckre TpuOOPHI U MpOLEAypa MPSAMbIX U3MEPEHUN aHAIOTOBBIM U

1U(GPOBBIM TPUOOPOM.

Jlabopamopnuvie padbomot u onvimot.

1. OmpeneneHue EHbI IeEHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.

2. H3MepeHue pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.

4. OnpeneneHue pa3MepoB MajbIX TE.

5. M3mepeHue Ttemmeparypbl IIPU IOMOIUM YKUJIKOCTHOI'O TEPMOMETpA U

JNaTYrKa TEMIEPATypPHI.

6. lIpoBenenue ucciaenoBaHus IO MPOBEPKE THUIIOTE3bI: NAJBHOCTH MOJIETA
IIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIe, YeM OOJIbIe BHICOTA
IycKa.

IlepBoHaYabHbIEC CBEAECHUA O CTPOCHUU BelleCcTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMriepatypoil. bpoyHoBckoe nBmwkenme, auddys3us. BzanmomelicTBue YacTHIl
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHME Ta30B, KUJIKOCTEM M TBEPABIX
(kpucTaIIMYECKUX) Tell. B3auMmocBs3b MeXay CBOMCTBaMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHHeM. OcoOEHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysumn.



3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WUIU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAoB (C  HCHOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI 11O HAOJIOJEHUIO TEIJIOBOTO 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. Pacuer myTtu u
BPEMEHU JIBUKEHUS.
SBneHne uWHEpUMU. 3aKOH HMHEpIUU. B3auMojeicTBHE Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBMDKEHUsSI Tel. Macca kKak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIE
o0beMa BelecTna.
Cuna Kak XapakTepuCTHUKa B3auMojeicTBus Tel. Cuia ynpyrocTd UM 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS WU CUJIA
TsokecTd. Cuiia TSKECTH Ha Apyrux aHerax. Bec rena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsimoil. PaBHoxelicTByromas cui. Cuiia TpeHusl.
TpeHue CKOIbXKEHNs U TPEHHE MOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO BUXKEHUS Tea.
2. H3MepeHHe CKOPOCTU NMPAMOJIUHENHOTO ABUKEHHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HaOnroneHve U3MEHEHHS CKOPOCTH IIPH B3aUMOJCHCTBHUH TEI.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TEI.
6. Clio)eHHe CUJl, HalpaBJICHHBIX IO OJHOM MPAMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpepeneHne CpeaHEH CKOPOCTU CKOJBKEHHS Opycka WM IapuKa Io
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeENA.

4. OnbpIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
OPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
BECa TEJa U XapaKTepa CONMPUKACAIOIINXCA TOBEPXHOCTEM.

/laBJieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHU AaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBJICHMsI ra3a OT oObema, Temmneparypbl. llepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMM M rasamu. 3akoH [lackansa. [ImeBmarnueckune
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTU OT IiayOuHBL. ['mapocratnueckuii
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3aymiHOM oOonouku 3emiu. Omnbit Toppuuennu. M3mepenue atmocdepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomnnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTb BBITAJIKUBAIONIICH CUITBI OT 00bEMA MOrPYKEHHOM YacTH Tela

Y TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIOBHE IJIaBaHUA TEJl: TUIABAHUE UIIW NTOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOUIEHHUS MIIOTHOCTEN TENa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Telia B BOZAE OT 00bEMa MOTpy>KEHHOM B
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AKUJKOCTh YaCTHU TENa.
2. OmpeneneHue  BBITAJIKMBAIOMIEH  CWIbI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.
3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.
4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKHBAIOIICH  CHJIBI,
JIEHUCTBYIOIICH HA TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B KUJKOCTh
YACTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.
5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.
PaGoTa u MOIIIHOCTH. DHEPrHUs.
Mexanndeckasi pabora. MOIIHOCTb.
[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [I[puMeHeHue npaBuia paBHOBECHUS phluara K 0JI0Ky. «3010Toe



npaBuiio» Mexanuku. Koaddunnent noneznoro neiicteus (nanee — KI1/1) mpocTteix
MexaHu3MOB. [IpocThie MexaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprusi. KuHernueckas M MNOTEHIMAIbHAas SHEPIHs.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPrUu B MEXaHUKE.

Jemoncmpayuu.

1. [IpumMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenre pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHHUH TeJja 10

TOPU30HTAIBHON MOBEPXHOCTH.
2. HccnenoBanue ycinoBHil paBHOBECHS pbluara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.
8 KIIACC

TemioBblie sIBJCHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOpUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdusie tena. OObSCHEHNE CBOMCTB Ia30B, KUJIKOCTEH U
TBEPABIX TE€JI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTIO JIBUKCHUS
gactull. BHyTpeHHsiss sHeprus. CnocoObl HW3MEHEHUS BHYTPEHHEH JHEPIrumu:
TEeIIonepeada u coBepiieHrne padboTel. Buasl Temonepenayn: TeIIOnpoBOIHOCTD,
KOHBEKIIUS, U3JTyYEHUE.

KomnyectBO Temiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeryioBoro ©Oamanca. IlmaBmenue wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemnoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CrOpaHusl.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenne nuddysun.

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

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMUHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPATyPhl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padomut u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIJIoTIepeIaduu U pabOThl BHEIITHUX CHIIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

DJleKTpUYecKre U MATHUTHBIE SIBJICHHUS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TeIaMu).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULIUH IEKTPUUECKUX M0JIeH (Ha KAYECTBEHHOM YPOBHE).



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

DJIEKTPUYECKUM TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
HcTtoyHukn mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
1151 yuactka uend. [locienoBaTenbHOE U apalIeIbHOE COETUHEHUE TPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKkTpuuecKue 1eny U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE MarHuThl. B3anmoaeicTBUE MOCTOSHHBIX MArHUTOB. MarHuTHOE
rmoje. MargauTHoe mojie 3eMJIM M €ro 3HauyeHHWe Ui Ku3HH Ha 3emiie. OIbIT
Opcrena. MarauTHoe moJie IeKTpUudeckoro Toka. [[pumeHenne 3meKTpoOMarHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJIA HAa TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE — DJIEKTPOABUTATENEd B  TEXHUYECKUX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.

OnbiTel @Papajes. SBneHue 3aekTpoMarnuTHOW uHAykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DNEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAS UHTYKITUA.
3aKOH COXpaHEHUS PICKTPUUECKUX 3apsII0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnKkn NOCTOSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HANPSKEHHS BOJIbTMETPOM.
. PeocTtat n MmarazuH cCOnpoOTUBIICHUM.
. BzaumopencTBue moCTOSSHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
. MoaenupoBaHHe MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

L X N ok~ WD E
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIiT Opcrena.

MarauTHo€e 1ojie TOKa. DIEKTPOMArHUT.

JlencTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HAMNpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

S

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneITel MO HAONIOMCHUIO JJICKTPU3AMH TEN HWHAYKIUEH | TpHU
CONPUKOCHOBEHUH.

HccnenoBanne ACHCTBUS DJICKTPUYECKOTO IIOJISI HA TPOBOJHUKH U
JTUDJICKTPUKH.

COopka 1 mpoBepKa padbOThI AJCKTPUICCKOH IIETTH ITOCTOSTHHOTO TOKA.
M3mepeHre 1 peryupoBaHUe CHUJIbI TOKA.

N3mepeHre u peryupoBaHre HATIPSHKCHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 PEe3UCTOp, OT
COTIPOTHBJICHUS PE3UCTOPA U HAMPSDKCHHS HA PE3UCTOPE.

OMBITHI, JEMOHCTPUPYIOIITUE 3aBUCHMOCTD AIEKTPUUIECKOTO
COTNPOTHBJICHUSI TIPOBOJHHMKA OT €ro JJIWHBI, IUIONIATX TONEPEYHOTO
CEUYEeHHUs U MaTepHaa.

IIpoBepka mpaBmiia CIOXKEHHS HANPSKEHUM TIPU TOCIIEIOBATEIIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia Ijs CHJIBI TOKa TPU MApajUICIBHOM COCIUHEHHH
PE3UCTOPOB.

Omnpenenenue paboTHI AIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIMHOCTH JJEKTPUYECKOTO TOKA, BBIICIAEMONW Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO Y€pe3 JAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ narpeBarens.

HccnenoBanre MAarHUTHOTO B3aMMOICHCTBHSI TIOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO TIOJISI IOCTOSTHHBIX MAarHUTOB MPHU X 00beTMHEHNUN
U pa3/IcIICHAN.

HccnenoBanne neiicTBUS SIEKTPUISCKOTO TOKA HA MATHUTHYIO CTPEJKY.
OneIThI, JIEMOHCTPHUPYIONIUE 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBUSA
KaTYIIKX ¢ TOKOM ¥ MarHuTa OT CHJIBI TOKA W HATIPABIICHUS TOKA B KATYIITKE.
N3yuenue neiicTBUS MarHUTHOTO TOJIS HA TIPOBOJTHUK C TOKOM.



19. KoHCcTpyHpoBaHue U U3y4eHHre padoThl JJIEKTPOABUTATEIS.
20. M3mepenne KII/] anexTpoaBUraTeabHON yCTaHOBKH.
21. OOBITBl 1O MCCHEAOBAHUIO SIBIICHUS JJIEKTPOMATHUTHOW WHIYKIMM:
HCCIICIOBAHUE H3MEHCHUM 3HAYEHHUs M HaNpPABICHUS HWHAYKLIMOHHOTO
TOKA.
9 KUIIACC

MexanuuyecKkue siBJICHUSsI.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€TaA.
OTHOCUTENBPHOCTh MEXaHWYECKOrO JIBUKEHHs. PaBHOMEpHOE NpsSAMOJIMHENHOE
nBuxeHne. HepaBHOMepHOE mpsiMosiMHEHOE ABHKEeHHE. CpelHssl 1 MTHOBEHHAas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOyckopeHHOe mpsiMoiuHelHoe JBuKeHue. CBoOOIHOE
nagenue. OnbiTel ['anumes.

PaBHOMepHOE ABMkKEeHHE TO OKpY>KHOCTH. Ilepron m wactora oOpaieHus.
JIuneliHas v yrioBasi CKOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3akoH HeroTtona. Bropoit 3akoH HeroroHa. Tperuii 3akoH HproTroHa.
[TpuHIUI CYyNEepno3ULINU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS CKOJIbKEHHUS, Crjla
TPEHUsI TIOKOsL, IPYTUe BUIbI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. J[Bmkenue mianer Bokpyr Connua. IlepBas kocmudeckasi CKOpPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue matepranibHOM TOukH. AOCoNOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeNa C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue ummynbsca. UMmoynbe cuibl. 3aKOH COXpaHEHUS
uMIyJibca. PeakTuBHOE IBUXKEHHUE.

Mexannueckass paboTra ¥ MOIIHOCTh. PaboTa CHII TSXKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padbotel. [loTeHIManbHAs SHEPTHs Tea, MOAHITOrO Ha
ITOBEPXHOCTHIO 3eMiIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOM IHEPTrUH. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUM.

Jemoncmpauuu.
1. HaOmroneHre MEeXaHUYECKOTO JIBMXKCHHUS Tejla OTHOCHTEIIBHO Pa3HBIX TEI
OTCUETA.

2. CpaBHeHME MyTE€d W TPACKTOPUM NBUKEHHUS OAHOTO M TOTO XKE Tela
OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.
N3Mepenune cKopoCTH U YCKOPEHUS MPSIMOITMHEUHOTO JIBUKEHHS.

4. HccrnenoBaHne NpU3HAKOB PABHOYCKOPEHHOTO JBHKCHUS.
HaGnronenue nBuxeHus Teia 1no OKpy>KHOCTH.



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

HaGmronenne MmexaHu4eCKuX SIBICHUM, IPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» rmpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAacChl Tela U JICUCTBYIOIIEH Ha HETO
CHUJIBL.

HaGmonenne paBeHcTBa CHIT MPU B3aUMOJICUCTBUU TEIL.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

ITepenaya umirynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeobpazoBaHus SHEPTUHU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMNyJbCca MPU HEYNPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHue UuMMyJbca nMpu adbCOMOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmtonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUUECKON IHEPTUM MPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHUUYECKOM PHEPTUM MPHU JIBUKEHUU TEJa MOJT 1CHCTBUEM
PY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KonctpyupoBanue Tpakra Jjisi pa3roHa U JajbHEUIEro PaBHOMEPHOIO
JBIDKCHUSI IIIAPUKA WU TEJICKKHU.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBXKEHUs Opycka WIM JBUKEHUS
HIapyKa 1Mo HAaKJIOHHOW MJIOCKOCTH.

Omnpenenenne yCKOpEHHs] Tejla MpPU PABHOYCKOPEHHOM JIBXKEHUHU 110
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHMH 0e€3
HAYaJIbHOM CKOPOCTU MYTH OTHOCSTCS KakK psijJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXKEHUS OT CHIIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne kKodhPUIEHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue padbOTHI CHIIbI TPEHUS TP PAaBHOMEPHOM JIBH>KEHUU Tea MO
TOPU30HTAIBHOM IMOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH MpU NOABEME TIpy3a C
UCIIOJIb30BAHUEM HETOJBH>KHOTO U TIOJIBUAKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUs SHEPTUU.

MexaHuuyeckue KoJie0aHusl U BOJIHBI.



KonebarenpHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUN: IEPUO/I,
4acToTa, aMILIATyaa. MaTtemMaTHu4eCcKUil U NPYKUHHBIA MasTHUKU. IIpeBpainenue
SHEPruu MpH KOJIeOATEIHHOM JBUKEHUU.

3aryxaromme — koneOaHud.  BolHyXIeHHble — KoneOanus.  Pe3oHaHc.
Mexannyeckue BoJiHBL. (CBOWMCTBA MeXaHWMYECKUX BOJH. [IpomonbHble W
IonepeyHble  BOJIHBL. JInMHA BONHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHnnyeckue BOJIHBI B TBEPAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
YIIBTPA3BYK.

Jemoncmpayuu.

1. HaGmonenue koneGaHuii Ten MOJ AEWCTBUEM CHJBI TSDKECTH M CHIIBI
YIPYTOCTH.

Ha6monenue konebanuii rpy3a Ha HUTH U Ha TPy KHUHE.
HaGmronenrie BIHYX/ICHHBIX KOJIEOAHUN U pe30HaHca.
Pacnipoctpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).
HaGmroenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI pEe30HAHC.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue dYacTOThl M Tepuoja KoieOaHWl MaTeMaTUYeCKOTo
MasITHUKA.

2. Ompezenenne 4acTOTHI U Meproa KojieOaHUN MPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TepHUoja KOJeOaHUN MOABEIICHHOTO K HUTU

rpy3a OT JJIMHbI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH TIEpHO/ia KoJieOaHU MPY>KUHHOTO MasiTHUKA

OT Macchl Irpysa.
5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.
6. OnbITBI, JEMOHCTPHUPYIOIIME  3aBUCUMOCTb MEpHoja  KoyieOaHHi
IIPY’KUHHOT'O MasATHUKA OT MacChl I'py3a U )KECTKOCTHU MPYKUHBI.
7. W3MmepeHue yckopeHus CBOOOAHOTO MaJCHHUS.
DJIEKTPOMATrHUTHOE 110JIe ¥ 3JIeKTPOMATHUTHBIE BOJHBI.

DONEeKTPOMArHUTHOE  MoJie.  DIIEKTpOMarHuTHble  BodHBL.  CBoiicTBa
ANEKTPOMArHuTHeIX BOJIH. IlIkama ayexkTpoMarHUTHBIX BOJIH. [cmosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JUJIL COTOBOM CBSA3U.

OnexTpomMarHuTHas npuponaa csera. CkopocTe cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.
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Jlabopamophuie padomot u onvimot.
1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO
TenedoHa.
CBeToOBbIC SIBJICHUS.

JlyueBags  Mmopmenbp  cBera.  Mcroynukum — cBera.  IIpsaMonuHeinHoe
pacnpoctpanenue ceta. 3atMmenus ConHua u Jlynsl. OTpaxkenue ceta. [Inockoe
3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBeta. 3akOoH MpenomieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHue cBeTa. VCcnonb30BaHWE TOJMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

JIunza. Xon nydent B muH3e. OnTudeckas cuctema (poroarrapara, MUKPOCKOIIA
u Teneckona. ['na3 kak ontuueckas cucreMma. biim3opykocTh U TaIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmnbiTel HetoToHa. CroxkeHue
CIIEKTpaJbHbIX LIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssmMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n300pa>keHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJax.

[Ipenomiienue cera.

Onrtryeckuil CBETOBO/I.

Xon ydelt B coOuparoiiei JuH3e.

XoJ Jiydeu B pacCEeHBarOIIECH JIUH3E.

[Tony4yenue nzoOpaxeHnt ¢ TOMOIIBIO JHH3.

[TpuHuun necTBus ¢GoToammapaTa, MUKpPOCKOIIA M TEJIECKOTA.

10. Monens riasa.

11. Paznoxxenue 6emoro cBeTa B CIEKTP.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamophuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHMMOCTH yIJla OTPa)KEHHUS CBETOBOTO Jiyya OT yrijia
NaJCHUS.

2. W3yuenue xapakTepuCTUK H300paKEHUS MPEAMETA B INIOCKOM 3epKale.

3. HccrnenoBanue 3aBUCMMOCTHU yTJla MPEJIOMJIEHUSI CBETOBOIO Jiyda OT yria
NaJIeHUs Ha TPAHULIE «BO31YX—CTEKIIO».

4. Tlomyuenne N300paKeHUM C IOMOIIBIO COOUPAIOIIEH JIMH3BI.
Onpenenenue (HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cCOOMparouen
JIUH3BL.

6. OMNBITHI IO PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnpITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPHU UX HAOJIOJCHUHU Yepe3
LIBETOBBIEC (PUIIBTPHI.
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KBanToBbI€ siBJICHHS.

Oneitel Pe3epdpopna v minanerapHas Mojenb atoma. Mogens atoma bopa.
Ucnyckanue u nornonieHrue ceeta atomoM. KBaHThl. JInHeyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, OeTta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anpa. Hyxkimonnas wmoxaens aromHoro sapa. HMsoromel. PaauoaxtuBHBIE
npespaienus. [lepuon nonypacnaaa aTOMHBIX s€P.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsAJOBOTO U MAcCOBOTO YHCEI.
OHeprusi CBsi3M aToMHBIX sifep. CBsi3b Macchl M 23Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sueprun CosiHIIa U 3BE3].

Anepnas sHepreruxa. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3yYEHUS U MOTJIONIECHUS.

2. CrmekTpbl pa3Iu4yHbIX Ta30B.

3. Cnektp Bojopoaa.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznydeHus npupoHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHnue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccnenoBanue TpPEKOB: M3MEPEHHE SHEPTHMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepeHue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001IAO AT MOTYJIb.

[ToBTOpUTETHEHO-0000MMIAIONNN MOAYTH TIPEAHA3HAYECH I CUCTEMAaTU3aIIH
1 0000IIIEHUS TTPEMETHOTO COASPIKAHUS U OIBITA JEATeIbHOCTH, TPHOOPETEHHOTO
IpU M3YYCHUHM BCEro Kypca (pu3uku, a Takke i MOJITOTOBKM K OCHOBHOMY
rOCYy/IapCTBEHHOMY SK3aMEHy MO (pu3uke uisi 00yJaronmxcs, BBHIOPABIIUX 3TOT
y4eOHBIH peaMer.

[Ipy “3ydyeHHU JAHHOTO MOJYJISI PEANTH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JIESITEIHbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeUnBACTCA JOCTHKEHUE MPEAMETHBIX U
METalpeMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIETOBaHUS
SBIICHUA TIPUPOABl M TEXHWKH, OBIAJCHUE YMEHUSMH OOBACHATh (HU3UUIECKUE
SABJICHUSI, TPUMEHSS TOJyYeHHblEe 3HAHUS, pellaTh 3aJadyd, B TOM YHCIIE
KaueCTBEHHBIE U HKCIIEPUMEHTAIBHBIE.

[IpuHUHMNIMATBHO AEATETLHOCTHBIN XapaKkTep JaHHOTO pa3jieNia peaausyercs 3a
CYET TOro, UTO OOYYAIOIIUECs BBIOJIHSIOT 33JJaHUs, B KOTOPBIX UM IIPeJIaraeTcs:



Ha OCHOBE IIOJIYYCHHBIX 3HAHUIl pacno3HaBaTb M HAY4YHO OOBIACHITH
(uznueckue SIBICHHS B OKPYXKaIOLEH TPUPOJE U OBCEIHEBHON KU3HU;

MCII0JIb30BaTh HAYYHbIE METOJIbI UCCIAEAOBaHUS (PU3NYECKUX SIBICHUI, B TOM
YHUCJIE I MPOBEPKU THIOTE3 U MOJIYYEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh HAYYHBIE OCHOBBI HanOosee BaXKHBIX TOCTHXKEHH COBPEMEHHBIX
TEXHOJIOTMM, HAPUMEP, NPAKTUYECKOTO HCIIOIb30BAHUS PA3IMYHBIX NCTOYHUKOB
DHEPIUM HAa OCHOBE 3aKOHA IPEBPAILECHUS M COXPAHEHMS BCEX HM3BECTHBIX BUIOB
DHEPTHH.

Kaxnmas w3 TemM [OaHHOrO MOAYJS BKJIKOYAET OSKCHEPUMEHTAJIbHOE
uccienioBaHrue o0oOIaoero xapakrepa. Moayiab 3aBepliaeTcsl MPOBEJACHHEM
JTUArHOCTUYECKOM 1 OLIEHOYHOM paboThI 32 KypC OCHOBHOTO O0OLIEro 00pa3oBaHMUs.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue (pu3MKM HAa ypOBHE OCHOBHOI'O OOLIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
YJacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(PU3HKOB;

2) rpa:kKIaHCKOr0 M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 00CYKJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HAaHUE BAXXHOCTU MOPATBHO-3THUYECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCIIPUSATHE JCTETUYECKUX KadyecTB (PU3UYECKON HayKu: €€ TapMOHHYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
MIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIEH COCTABIAIONICH
KYJbTYpBIL;

- pa3BUTHE HAy4YHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIeI0BATEIbCKON
NEeATEIbHOCTH;

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

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro obpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BaXXHOCTH TMpaBWJ O€30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

- ¢(hOpMUPOBAHHOCTH HaBBIKA pe(IICKCUH, TPU3HAHNUE CBOETO TIPaBa HA OMIHOKY
U TAKOI'O JK€ MpaBa y IPyroro 4eiaoBEKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTUBHOE Yy4yacTH€ B PEIICHUU MPAKTUYECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U
COIMAIbHOM HANPABIECHHOCTH, TPEOYIOLIMX B TOM YHCIIC U PU3HMUECKUX 3HAHUN;



e - HHTEpEC K MPaKTUUECKOMY H3y4YEeHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHEHTalUs Ha MpUMEHEHHE (U3MYECKUX 3HAHUU IJIs pEelIeHUs 3ajad B
o0JlacTh OKpy’Xarolied cpenpl, MIAHUPOBAHUS TMOCTYNKOB M OLEHKH WX
BO3MO>KHBIX TTOCJICICTBUM ISl OKPY>KAIOIIEN Cpeibl;

e - OCO3HaHME IJI00ALHOI'O XapaKTepa HKOJOTHMUECKUX MPOOIeM U MyTed HuX

peleHns;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPUPOIHOM
cpeasbl:

e - MOTPEOHOCTh BO B3aUMOJICUCTBUM IMPHU BBINOJIHEHUH HWCCIEAOBAHUM U

NPOEKTOB (U3UUECKOW HANpPaBIEHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
APYTHX,

e - TIOBBIIIEHWE YPOBHS CBOEW KOMIIETEHTHOCTH YEpe3 MPAKTUYECKYIO
JeSITEbHOCTD;

e - NMOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUMU, B TOM 4HcCIie POPMYyIUPOBATH
UJIeH, MOHATHUS, TUTIOTE3bI O PU3HUECKUX 00BEKTaX U ABJICHUSX;

e - OCO3HaHME JE(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH
buzuky;

e - [UJTAHMPOBAHME CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUH;

e - CTpPEMJICHME aHAJIM3UPOBATh U BBIABIATH B3aMMOCBS3H IPUPObI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e - OILIEHKa CBOMX JEHCTBUM C yd4€TOM BIMSHHMS Ha OKpYXaloIlyl cpeny,
BO3MO’KHBIX ITTI0OOAJIBHBIX MTOCIIECTBUI.

METAIPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS PpOTrpamMMBI 110 (PU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOydJaromerocs OyayT copMHpOBaHB MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIEC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHbIE  Yy4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAIbHBIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue AeMcTBUS:
e BBUSIBJSITH M XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKKM OOBEKTOB
(sIBIIEHUI);
e YCTaHABJIMBATH CYIICCTBCHHBIM MPU3HAK KIaCCU(DHUKAIIMKA, OCHOBAHUS IS
00001IeHNS U CpaBHEHUS,



BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHUS B paCCMaTpUBaEMbIX (haKTax,
TAHHBIX U HAOMIOJCHUIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CJICICTBEHHBIC CBSI3U NPU HM3YyYCHUH (HU3HUECKUX
SIBIICHUI U TIPOIIECCOB, JENaTh BHIBOABI C UCIIOJIB30BAHNEM € TyKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIOYCHHH, BBIABUTATh TUIIOTE3BI O B3aUMOCBS3AX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITENTFHO BEIOMPATh CIIOCO0 pelieHus yueOHol pusnaeckoii 3aqaun
(cpaBHEHHE HECKOJBKMX BapUaHTOB pEIIeHHs, BBIOOp Hauboiee
MOIXO/ISIIIET0 ¢ YYETOM CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCITIOJIB30BATh BOIPOCHI KaK UCCIIEI0BATENbCKUI NHCTPYMEHT ITO3HAHNS;
IPOBOJIUTH IO CAMOCTOATENIBHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOXKHBIN
Gu3nuecKkuii SKCHIEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3MUYECKOTO
SIBJICHUSI;

OLICHMBaTh Ha NPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIuio,
NOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIM SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POPMYNIHPOBATH 000OIIEHNS U BBIBOJIBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOJIIOICHUSI, OTBITA, UCCIICAOBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIe METOJIbI, HHCTPYMEHTHI M 3aIlpOChl TIPH MOUCKE U
orObope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
buzndeckoi 3a1aun;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH HHPOPMAIIHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHUS;

CaMOCTOSATETILHO  BBIOMpATh ONTUMAJIbHYIO (OpPMY TpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi U MX KOMOMHAITUSIMU.

KomMmyHuKaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eificTBUS:

B X0/i€ OOCYyXJeHHs y4eOHOTO MaTepuala, pe3yJIbTaTOB JIabOpaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHUE 3aJadyd W TOJJIepKaHHe
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COTIOCTaBISITh CBOU CYXACHUS C CYXICHHSIMHU JPYTHX YYaCTHHUKOB
Juanora, OOHapyKUBATh PA3IMYHE U CXOJICTBO MO3UIINN;

BBIP@YKATh CBOIO TOUKY 3PCHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;



MyOJUYHO MPEACTABIATh PE3YybTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHAHONW U UHAUBUAYATbHOM
paboThI pU PEIIEHUH KOHKPETHOU (PU3NUYECKON pOOIEeMBIL;

OPUHUMATh LEJIM COBMECTHOM NIESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no €€ JMOCTWKEHHUIO: pACIpEeNesaTh poJiM, OOCYXAAaTh IPOLECCH U
PE3yNIbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIOJEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTrAsi KAYECTBEHHOIO pe3yJjbTaTa 1o
CBOEMY HaIIpaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMU YJICHAMHU
KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIBLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepCcaJIbHbIe y4eOHbIE 1eiCTBUS

Camoopranusanus:

BBISBJIATH MPOOJIEMBI B JKU3HCHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOIIHX
JUTSI pereHust (GU3NISCKUX 3HAHUI;

OPUEHTUPOBATHCS B  PAJIMUYHBIX MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBUIyaIbHOE, TPUHATHE DEIICHHUs B TPYyIMINe, MPUHSATHE pelIeHUuN
TPYIION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pelIeHUs GU3NUECKON 3a7auu WIIH
IUTAaHA WCCJIEJOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUIH;
nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PCIICHHE.

CaMOKOHTpOJIb, AMOIMOHAJIbHBIN NHTEINJIEKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYallUH W MPEAiaraTh IJlaH €€ U3MEHEHHUS;
OOBSACHATh TPUUMHBI  JOCTWKEHUSA (HEHOCTHIKEHHS) PE3yJIbTaToOB
JeSITeIHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3nUecKoro WMCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENCTB, W3MEHHBIIMXCS CHUTYyallMi, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH CeOs1 HA MECTO IPYTOTO YeI0BEKA B X0/ CIIOpa WIIM TUCKYCCUU Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTHKY APYTOro;
pU3HABATh CBOE MPABO HA OMMUOKY MPHU pelieHnH GU3HNUECKUX 3a7a9 I
B YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.

HPEAMETHBIE PE3YJIbTATbBI



K xoHIy 00yueHus: B 7 Kiacce peIMETHbIE PE3Y/IbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHA: (PU3MYECKHUE W  XUMHYECKHE  SBIICHUA,
HaAOJIIO/IEHUE, SKCIIEPUMEHT, MOJIeNb, TUIOTE3a, €AMHMIBI (PU3HMUECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSIHUSI BemiecTBa (TBEpAOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYECKOE [IBI)KEHHE (PaBHOMEPHOE,
HEPABHOMEpPHOE, TNPSIMOJUHENHOE), TPAEKTOPHs, PaBHOJAEHCTBYIOLIAS
cuna,  gedopmamus  (ympyras, IUIACTUYECKAasl),  HEBECOMOCTb,
COOOIIAIOMINECS COCY/bI;

paznuyarh siBiaeHUs (Auddys3us, TEMIOBOE IBUKEHUE YacTHI] BEIIECTBa,
PaBHOMEpPHOE  JBWKECHHE, HEPABHOMEPHOE  JIBU)KEHUE,  HWHEpUUs,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpalleHUs, Nlepeaya JaBiIeHUsI TBEPAbIMU TEIaMU, )KUAKOCTIMH U ra3amu,
aTMoc(epHOE [aBlieHHE, IUIABaHHE TeJ, MNPEBPAIECHUS MEXaHMYECKOU
SHEPI'uM) IO ONHCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3UYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SBICHUS B MPHUPOJE:
IpPUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOU
OpUPOJE, NOEHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSIHUE
aTMOC(EpHOTO J1aBJICHUs Ha KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TeJIe YeJIOBeKa, MPU 3TOM MEePEeBOJUThH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PUBNYECKUX SBICHUN;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA Tel M (DU3UUYECKUE SIBICHHS, UCTIONB3YS
dusznueckre BeMMYuHbI (Macca, 00bEM, TNIOTHOCTh BELIECTBA, BpeMsi, MyTh,
CKOPOCTb, CPEIIHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CUJa TSKECTH, BEC Tela,
cuiia TpeHus, AaBjeHue (TBEPAOro Tena, KUJIKOCTH, T'a3a), BHITAJKUBAIOIIAs
CWJia, MeXaHuuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KO3(QQUIMEHT TMOJEe3HOr0 JACUCTBUS MEXaHU3MOB, KHHETHYECKas U
NOTEHIMAaJbHAsl DJHEpPrusi), 0IpU ONHCAaHUU MPABUIBHO TPAKTOBATh
(U3NYECKUl CMBICI UCTIOBb3YEMBIX BEIMUNH, UX 0003HAUYEHHUS U €AMHULIBI
(¢u3nYeCKuX BETUYHMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME JTaHHYIO
¢u3nuecKky0 BETWYMHY C JPYTMMU BEJIUYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3UYECKHE SBICHHUS W MPOLECCHI,
UCIIONIb3YSl TIPaBUJIA CIOXEHHUs CUJl (BAOJb OJHOM MpsiMoil), 3aKkoH ['yka,
3akoH [lackansi, 3akoH ApxuMme/a, MPaBUIIO paBHOBeCHUsl pbluara (0J0Ka),
«30JI0OTOE TPABUJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXaHMYECKON



SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3alMChIBaTh €r0 MATEMATUYECKOE BBIPAXKEHUE;

OOBSICHATh (U3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTYyallMd MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peliatb pacu€THble 3a7adyd B |—2 J€WCTBUS, HCHONB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (U3NUYECKUE BEIUYUMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlauy 3alHUChIBATh KPATKOE YCIIOBUE, MOJCTABIATh (PU3NUECKUe
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIIEHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKON BEITMUYHNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUN UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
peAnoiokKeHue (TUIOTEe3y), pa3IndyaTh U MHTEPIPETUPOBATH MOJTYICHHBIN
pe3yabTaT, HaXOAUTh OIIMOKHA B XOJI€ OIbITAa, JeiaTh BBIBOILI IO €T0
pe3yabpTaTam;

OPOBOAUTH OMBITHI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
(bu3MUECKUX CBOMCTB Tell: GOPMYITHPOBATH POBEPSEMbIE TPEANOT0KEHNUS,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO 000pyAOBaHUs, 3alIUCHIBATh X011
oTbITa U GOPMYITHUPOBATH BHIBOBL;

BBINIOJIHATh MpPSMbIE HM3MEPEHHS] PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCHOJb30BAaHUEM aHAJOTOBBIX H
u(pOBBIX TPUOOPOB, 3aIlUCHIBATH ITOKAa3aHUs TPUOOPOB ¢ YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
IPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PaBHOMEPHO JABMKYLIETOCS T€JIa OT BPEMEHHU JBUKEHUS T€JIA, CUJIbI TPCHUS
CKOJILKEHHsI OT Beca Teja, KauyecTBa OOpaOOTKM TMOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CWJIBbI TPEHHS OT IUIOIIAANA COIPUKOCHOBEHUS TEJl, CUJIBI
YIIPYTOCTU OT YJIMHEHUS TPYKUHBI, BHITAIKUBAIONIEH CHUIBI OT 00bEMa
NOTPYKEHHOM YaCTH TeJIAa U OT IJIOTHOCTH KHUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara W OJOKOB), Y4aCTBOBAThH B
IUTAHUPOBAHWM Y4eOHOTO HWCCIIEIOBaHUSA, COOUpATh YCTAaHOBKY W
BBITIONHATE M3MEPEHUA, CIeNys MPeIOKEHHOMY TUIaHy, (UKCHpPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC



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

MPOBOJUThL KOCBEHHBIE H3MEpPEHUs (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA KUIKOCTU U TBEPIOTO Tella, CHJIa TPEHUS CKOJIBKEHUS, TaBIICHUE
BO37lyXa, BBHITAIKUBAIONIAs CHJIA, JICHCTBYIOIIAs Ha IMOTPYy)XEHHOE B
KUAKOCTh  TeMo, KOA(D(UIIMEHT IONE3HOTO  JNEUCTBHSI  MPOCTHIX
MEXaHH3MOB), CIEAys TMPEIIOKECHHOW HWHCTPYKIMHM: TPH BHITOJHEHUN
U3MEpEHU CcoOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCIIATH
3HAYCHHE NCKOMOU BEITMYHHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHUYCCKHX YCTPOMHCTB:
BECBHI, TEPMOMETp, AWHAMOMETpP, COOOIIAIONINECS COCYIbl, OapoMmerp,
phIyar, MOJABMKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS TTIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMMOPIITHEBOW HACOC, apEOMETP), UCIIOIb3Ys 3HAHUS
0 CBOMCTBaxX (YM3MUECKUX SIBJICHUN U HEOOXOAMMbIE GU3HIECKUE 3aKOHBI 1
3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (M3MUYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM 11 obecriedeHus: 6€301acHOCTH TIpU OOpalleHuu ¢ MpudopamMu U
TEXHUICCKUMU YCTPONCTBAMH, COXPAHECHHUS 3JI0POBBS M COOIIOCHISI HOPM
9KOJIOTUIECKOTO IMOBEACHHS B OKPY KaIOIIeH cpejie;

OCYILIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmammu B HHTEpHETE B
COOTBETCTBHH C 33JIaHHBIM TIOUCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIHXCS
3HAHUM W TyTéM CPAaBHEHUSA PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy GU3HUECKOro COACPIKAHUS, CIIPABOYHBIE MAaTEPHAIIbI, PECYyPChI
cetn VHTepHeT, BiameTh mpUEMaMU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOOPMAINY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOpMAIK (HU3UIECKOTO COAEPKAHUS, B TOM
quclie MyOJUYHO IeTIaTh KPaTKHUE COOOIIECHUS O PE3yJIbTaTax MPOSKTOB HIIN
y4eOHBIX UCCIIEIOBAHUN, TIPU ATOM TPAMOTHO HCIIOH30BATh M3YYCHHBIN



MOHSATUWHBIA anmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHUE
MpE3CHTALUEN;

MIPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAaHUM pacrpeensiTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBHHU C IOCTABICHHBIMHM 3ajadyaMu,
CICIUTh 3a BBIIOJHECHUEM IUIaHA JCWCTBUM, AaJEKBATHO OLEHUBATH
COOCTBEHHBIM  BKJaJA B  JACSATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YYUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoHIy o0yueHus: B 8 Kiacce npeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBIKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHble TeNa, HACBIIEHHBIA M HEHACHIIMICHHBIM Tap, BJIAXHOCTh
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI OJHEpPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsi/l, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pa3nuuath SBJICHHUS (TEIUIOBOE pacUIMpEeHHE U C)KaThe, Tervionepesaaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHWE, KAMWJUISIPHbBIC SBIICHHS, HCTIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaUTM3alus (OTBEpACBaHUE), KHUIICHHE,
TeIJIonepeaayda (TeTI0NpPOBOAHOCTS, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3AIUs T, B3aUMOJICHCTBUE 3apsiOB, NEUCTBUS AIIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOICTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KaNWUIApHBIE SBJICHUA B MPHUPOJE,
KpUcCTajulbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKE POCHI, TYMaHa, UHES, CHETa, DICKTPUUECKUE
SABJIICHUS B atMoc(epe, dIEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
noJie 3emMitH, pei( MoI0COB, POIIb MATHUTHOTO TTOJIS /IJIs1 KU3HH Ha 3emiie,
NOJISIPHOE CHUSHHE, TMPU HTOM TMEPEBOJUTHh MPAKTHUUYECKYIO 3aJady B
y4eOHYI0, BBIICISATh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKK) (HU3UUICCKUX
SIBJICHUIM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIUYECTBO
TEIJIOThI, yJelIbHas TEIUIOEMKOCTh BEIECTBAa, yJAEJbHAs TEIIOTa
IJIABJICHUS, YJeJbHAsl TeIUIoTa MapooOpa3oBaHusl, yHeJbHAs TeIoTa
CropaHusi TOIUIMBA, KOA(QPUUUEHT TMOJE3HOro JEHUCTBUS TEIJIOBOM



MAaIlTUHBI, OTHOCUTEIIbHAS BIIAYKHOCTH BO3/IyXa, DJIEKTPUUCCKUAM 3apsi, Crjia
TOKa, OJEKTPUYECKOEC HAIMpPSOHKEHUE, CONPOTUBIICHHE IPOBOJTHUKA,
yJIeIbHOE COMTPOTUBIICHHIE BELIECTBA, pab0Ta M MOIIIHOCTb AJIEKTPUIECKOTO
TOKa), TPU ONHCAHWHM TPABUIBLHO TPAKTOBATh (PU3UYECKUA CMBICIT
UCIIOJIb3YEeMBIX BEJTUYMH, 0003HAYEHUS M €TUHUIIBI (PU3UYCCKUX BEITUYHH,
HAXOAUTh (OPMYJIBI, CBS3bIBAIONINE JAAaHHYI (U3MYECKYIO0 BEIMYHHY C
JIPYTHMH BEIIMYMHAMHU, CTPOUTh TpadUKH H3YyYCHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYCCKUEC SBJICHHUS W TIPOIECCHI,
UCIIOJIb3YsS] OCHOBHBIC ITOJIOKCHUS MOJICKYISIPHO-KHHETHYCCKON TECOPHUH
CTPOEHUS BEIECTBA, MPUHIUIT CYNEPIIO3UIIUN ToJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHECHHA 3apsaa, 3akoH Oma Ui ydacTKa IenH, 3aKOH
Jlxoyns—JIeHIa, 3aKoH COXpaHEHUs SHEPTUH, TIPU ITOM JIaBaTh CIIOBECHYIO
(GOpMYITHPOBKY 3aKOHA ¥ 3aITUCHIBATH €T'0 MATEMAaTHYCCKOE BBIPAKCHUE;
OOBSCHATh (PU3MYECKHE TPOIECChI M CBOMCTBA TEJI, B TOM YHCIC U B
KOHTCKCTE CUTYyaIluii MPaKTUKOOPUCHTHPOBAHHOTO XapaKTepa: BBIABIATH
NIPUYNHHOCIICICTBCHHBIC CBS3U, CTPOUTh O0BSICHEHUE U3 1—2 JTOTHYECKUX
IIaroB ¢ Omopod Ha 1—2 W3YyYCHHBIX CBOMCTBA (PU3NUYCCKHUX SIBJICHHA,
(GU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemate pacu€THbIC 3amadyd B 2—3 JEHCTBHSI, WCIONB3yS 3aKOHBI |
GopMymbl, CBS3bIBaIONINEe (U3MUECKHME BEIWYMHBI: Ha OCHOBE aHaH3a
YCIIOBHSI 3a/laydl 3alHChIBaTh KPATKOE YCIOBHE, BBIABISATH HEIOCTATOK
JaHHBIX JUISI pelIeHWs] 3aJadd, BBIOMPATh 3aKOHBI H  (OPMYIIHI,
HEOOXOJMMBIE JJIsi €€ pelIeHHs, TPOBOJHUTH pPacyéThl M CpPaBHUBATH
NIOJTy4YeHHOE 3HaYCHUE PU3NICCKON BETMYHUHBI C U3BECTHBIMU JIAHHBIMU;
pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO pEIINTh MPH TOMOIIH
(U3NIECKUX METOJIOB, HCIIOJIb3Ysl OIHMCAHWE WCCIICIOBAHMS, BBIICISATH
poBEpsieMOE  TPEIONIOKEHNE, OIEHWBATh MPAaBUIBHOCTH TOPSAKA
NIPOBEICHUS UCCIEAOBAHMS, 1€TIATh BEIBOBL;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SIBICHUN WU
dbu3nUecKnX CBOMCTB Tel (KamUUSIPHBIE SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bhEMa, TeMIepaTyphl, CKOPOCTH MPOIecca OCTHIBAHUS U
HarpeBaHWsl TPHU M3IYyYEHWH OT IBETA W3Iydaromied (MOTJIOMIAOIICH )
MIOBEPXHOCTH, CKOPOCTh HMCIAPEHHUs BOJIBI OT TEMIEPATYpPhl KHJIKOCTH U
wiomaan e TOBEPXHOCTH, DOJEKTPU3AIMS TEeI H B3aWUMOJCHCTBUE
ANEKTPUYECKUX 3aps/iOB, B3aUMOJICWCTBHE TIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3allisi MarHUTHBIX TIOJEH TIOCTOSHHBIX MAarHWTOB, JEHCTBUS
MarHuTHOTO TOJS HAa MPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHuUTa,
CBOMCTBA DJEKTPOJBHUTATENs IOCTOSHHOTO TOKa): (OpMyIHpOBATH



MpoOBepsieMbIE MPEATON0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONMUCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBITNIOJHATh MPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHOM BIAKHOCTH
BO31yXa, CUJIbl TOKA, HANpSIKEHUS C HCIOJIb30BAHUEM aHAJOTOBBIX
npuOOpoOB M JAaTYUKOB (PU3MYECKUX BEIUYMH, CPABHUBATH PE3YNbTATh
U3MEPEHUH ¢ yuéTOM 3aJaHHON a0COIIOTHOM MOTPENTHOCTH;

IPOBOAUTH UCCIEIOBAHNE 3aBUCUMOCTH OJJTHON (PU3NUYECKON BETUUUHBI OT
Ipyrol ¢ HCHOJB30BAHMEM  MpPSIMBIX  HM3MEpPEHUH  (3aBUCHUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEUHOTO
CEYEHMSI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHMUKA, CUJIbI TOKA,
UAYUIEro 4epe3 TMPOBOJHUK, OT HANpPSDKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAaHUE TMOCIEAOBATENIbHOIO M MapaJyIeIbHOIO  COEMHEHUN
IPOBOJAHUKOB): IUIAHUPOBATh HCCJIEAOBAHUE, COOMpPAaTh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIenys MpeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
PE3yNbTATHI TOJYYEHHON 3aBUCUMOCTH B BHJI€ TaOJIUII U TpaUKOB, J1e]aTh
BBIBOJIBI IO PE3YJIbTaTaM MCCIIEeI0BaHNUS;

NPOBOAUTh KOCBEHHBbIE H3MepeHus: (U3MYECKUX BeNIMYUH (ylenabHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHUE TMPOBOJIHHMKA, pabora W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHWPOBATH HM3MEPEHHs, COOMpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCJISITh 3HAUEHUE BEJTNYUHBI;

coOJI01aTh MpaBuila TEXHUKU O€30MaCHOCTH IIpU paboTe ¢ J1abopaTOpHBIM
000pya0BaHUEM;

XapaKTepu30BaTh TMPUHLUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C ONOPON HAa UX ONMHUCAHHUS (B TOM YHCIIE: CUCTEMA
OTOIUICHHS JOMOB, TUTPOMETP, MapoBasi TypOUHA, aMIIEpMETP, BOJIBTMETD,
CUETUMK DIIEKTPUYECKOW DHEPIHH, DIEKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBaTesbHbIC AIIEKTPOIIPUOOPHI (mpumepsl), AIEKTPUYECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, 3IEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTOJb3ysl 3HaHUS O CBOMCTBaX (PU3WYECKUX SBICHUM M HEOOXOIAMMBIE
duznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTEIIbHBIE
prOOPHI IO CXeMaM M CXeMAaTUYHBIM PUCYHKaM (KUAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, [ABUTaTElb BHYTPEHHEr0 CrOpaHus,
ANEKTPOCKOII, PEOCTaT), COCTABIATh CXEMBbl JJIEKTPUYECKHUX LENend ¢
MOCJIEIOBATENILHBIM U MapaJIJIEIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3invasi
YCIIOBHBIE 0003HAYEHUS AIIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

NPUBOAUTHL  NpUMEPbl  (HAXOAUTh HHPOPMAIMIO O  MpPUMEpPAX)
MIPAKTUYECKOTO HCIIONb30BaHUA (PU3MYECKUX 3HAHUKA B IOBCEIHEBHOU



AKU3HU 7151 oOecrieyeHus: 0€30MacHOCTH MpH O0OpallleHuH ¢ nMpudopaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 310POBbs U COOJIIOIEHUSI HOPM
JKOJIOTMYECKOTO IOBEAEHHS B OKPYIKAIOLLEHN Cpene;

OCYIIECTBJISITh MOUCK HMHPOpMaUUU (U3HUECKOrO COJAEpKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOTHUTENIbHBIX HCTOYHUKOB BBIIEISATh HH(OPMAIUIO, KOTOpas ABIsETCS
IPOTUBOPEUHUBON MU MOKET OBITh HEJJOCTOBEPHOIA;

UCIIOJIb30BaTh MPH BBINOJHEHUN YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
AUTEpaTypy GU3NUECKOro COAepKaHUs, CIIPABOUYHbBIE MaTePHUAJIbI, PECYPCHI
ceru HrepHer, Biaxers IpuéMaMM KOHCIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
co37aBaTh COOCTBEHHbIE MHUCbMEHHBbIE U KpaTKUE YCTHBIE COOOIIEHUS,
0000mass wHOpMaNMIO M3 HECKOJBKUX MCTOYHUKOB (HUBHUECKOTO
coJiep KaHusl, B TOM YHCJIE yOJIMYHO MPEICTABIATH PE3yIbTaThl IPOSKTHON
WJIY UCCIIEI0BATENBCKOU IESITEIBHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIB30BAaTh
U3YUYCHHBIH TOHATHMHBIA ammapar Kypca (U3uMKH, CONPOBOXKIATH
BBICTYILJICHUE ITPE3CHTALUEN;

OpU BBIMOJTHEHUH YUYEOHBIX MPOEKTOB W HCCICAOBAHMM (U3MUECKHUX
IPOILIECCOB PACIpENEsATh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 3aJja4aMU, CICAUTh 3a BBIIIOJHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
NEATEIIBHOCTD IPYIIIbI, BBICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMOIEUCTBUE,
HPOSIBJISIS TOTOBHOCTH pa3periaTtbh KOH(QIUKTHI.

K xonIy oOyuenusi B 9 Kiacce mpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIONIb30BaTh TOHATHS: CHCTeMa OTcuéTa, MarepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHHMYECKOTO NBIKEHUS, Hedopmarius
(ympyrasi, TIacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCOIIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHMYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, JICKTPOMArHUTHBIC BOJIHBI, IITKaJa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaJbHO30PKOCTb,
CIEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMma-u3IydcHus,
U30TOIBI, sIACpPHAs YHEPTETHUKA;

paznuyath sBJI€HUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEHHOE
JBUKEHUE, DPABHOYCKOPEHHOE TMPSMOJIWHEHHOE ABWKECHHE, CBOOOITHOE
najJieHrue TeJl, PABHOMEPHOE JIBHXKEHUE MO OKPYKHOCTH, B3aUMOJEHCTBUE
T€J, PEaKTUBHOE JIBIXKEHHUE, KoyieOaTellbHOE IBUKEHHE (3aTyxarollue u
BBIHY)KJICHHBIE KOJ€OaHus), PE30HAHC, BOJHOBOE JIBIXKEHUE, OTPaKCHUE



3ByKa, MPSIMOJIMHEWHOE pacIpOCTpaHEHUE, OTPAKECHHUE W MPEIIOMIICHHEC
CBETa, MOJIHOE BHYTPEHHEE OTPaKCHHE CBETA, Pa3jioKeHHEe OeIoro cCBeTa B
CHEKTp H CJIOXEHWE CHEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAs! PAaJIMOAKTHBHOCTh, BOSHUKHOBEHHE JTUHEHYATOTO CIIEKTpa
U3JTyYCHUS) 110 OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHWE W3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpyXaromeM Mupe (B TOM dYucie (PU3NYCCKUE SBIICHUS B TIPUPOJIC:
NIPWINBBI U OTJIUBBI, ABWKCHUE T1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JBUKECHUE IKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BETa Tell,
ONTHYECKHE SBJICHUS B TMPHUPOJC, OMOJIOTHYECKOE JEHCTBHE BHJIMMOTO,
yIbTPaUONICTOBOIO W  PEHTICHOBCKOTO M3JIyYEHUH, €CTECTBCHHBIM
PaIMOAaKTHBHBIA (OH, KOCMHYECKHE JIYYd, DPaJUOAKTHBHOE H3IIYUYCHHE
NPHUPOJHBIX MHHEpAJIOB, JCHCTBUE pAJUOAKTUBHBIX W3JIYYCHHH Ha
OpraHu3M 4eJIOBEKa), NPH ATOM IEPEBOJMTHh MPAKTUYCCKYIO 3a7ady B
y4eOHYyI0, BBIICIATH CYIICCTBEHHBIC CBOWCTBa (MPU3HAKK) (HU3UUICCKUX
SIBJICHU;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONb3YS
¢usznueckre BEeTUYUHBI (CpeHSiE W MTHOBEHHash CKOpPOCTh Teja MpHU
HEPAaBHOMEPHOM [IBI)KEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUja YNPYrOCTH, CHJIA TSXKECTH, YCKOPEHHE
CBOOOJHOTO TMaJeHusi, BEC Tejla, HUMIYJIbC TeNa, WMITYJIbC CHJIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ TMMOBEPXHOCTHIO 3€MJIM, MOTECHIIMAbHAS YHEPIHsl CHKATOU
PYXUHBI, KHHETUYECKasl SHEPTHsl, TOJTHAS MEXaHUUeCKasi YHEPT s, IEPUO]T
U 4YacToTa KoJIeOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IOKa3aTeldb NPEIOMJICHUS Cpelbl), TpPU ONMUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUsI W CAWHHIBI (U3UYECKUX BEITUYHH, HAXOAUTHh (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMU BEIMYHMHAMU,
CTpOUTH TpaWKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;
XapaKTepru30BaTh CBOWCTBAa Tei, (U3MUECKUE SBICHHUS W TIPOIECCHI,
UCTIONIb3YS 3aKOH COXPAHECHHS DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWS,
NPUHIAIT  CYNEPHO3UIIUNA CHJI, TPHHIMI OTHOCUTENbHOCTH [ ammies,
3akoHBl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI OTPKCHUS U
NIPEIOMJICHHSI CBETa, 3aKOHBI COXPAaHEHHUS 3apsJOBOTO W MAacCOBOTO YHCEI
NP SIIEPHBIX PEAKIUAX, TMPU ITOM J1aBaTh CIOBECHYIO (OPMYIHMPOBKY
3aKOHA W 3aITUCBIBATh €T0 MATEMATHYECKOE BBIPAKCHHE;



OOBSCHATh (PU3NYECKUE MPOIECCHl U CBOWMCTBAa TEl, B TOM YHCIE U B
KOHTEKCTE CHUTYyaIlii MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHUE U3 2—3 TOTUYECKUX
1aroB ¢ Omnopod Ha 2—-3 U3Yy4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHUM,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3a/1auu (OMUPAIOIIHUECS HA CUCTEMY U3 2—3 ypaBHEHH ),
UCTIOJB3YsI 3aKOHBI U (POPMYIIBI, CBA3BIBAIONINE (PU3MUECKUE BETUYUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3a7[a4d 3alHChIBaTh KPATKOE yCIOBHE, BBIBISATD
HEIOCTAIOIINE WIH W30BITOYHBIE JTaHHBIC, BRIOUPATH 3aKOHBI U (DOPMYIIHI,
HEOOXOAMMBIE JUIsI PEIICHUs, MPOBOAWTH pacdy€Thl U  OIEHUBATH
PEATMCTUYHOCTH MOYYCHHOTO 3HAaUCHHS (PH3NUECKON BEIIMUUHBL
pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO pEIIUTh MPH TOMOIIU
(U3NIECKUX METOJIOB, HCIIONIb3Ysl OMHMCAHHWE WCCICIOBAHMS, BBLICISATH
NpOBEPSIEMOE  TPEATOIOKEHHE, OICHWBATh TPABUIBHOCTh TOPSAKA
NPOBEACHUS  WCCICAOBaHUsS, JelaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOICHUI U OTIBITOB;

NPOBOJIUTH OMBITHl 10 HAONIOJACHUIO (DU3MYECKUX SIBICHUU WIIH
(GU3NIECKUX CBOMCTB TeN (M3y4eHHE BTOPOro 3akoHa HproTOHa, 3akoHa
COXpaHEHHUsl HHEPrHM, 3aBHUCUMOCTh IMEpHoAa KojeOaHUM NpPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U >KECTKOCTH NMPYKUHBl U HE3aBUCHUMOCTH OT
aMIUIATY Il MaJbIX KOJIeOaHWH, MPSMOJIMHENHOE paclpOCTpaHEHUE CBETA,
paszioxeHue Oelloro cBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHMs NpeaMeTa B coOuparomiei
JUH3€, HaAOJIOJEHHE CIUIOIIHBIX W JUHEMYaThIX CHEKTPOB H3JIy4EHUs):
CaMOCTOSITEJILHO  cOOMpaTh yCTAaHOBKY U3 HW30BITOYHOro Habopa
000py10BaHUs, OMUCHIBATH X0 OIBITA U €r0 Pe3yIbTaThl, POPMYIHPOBATH
BBIBOJIbL;

HOPOBOJIUTH NMPU HEOOXOJUMOCTHU CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAa4YeHHE H3MepseMoil BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp cHOcO0a HW3MEPEHHUS
(M3MEPHUTENBHOTO TTPUOOPa);

OPOBOJIUTh HCCIIEOBAaHUE 3aBUCUMOCTEM (U3NYECKUX BEJIHYUH C
UCTOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITYTH OT BpEMEHH MPU
PaBHOYCKOPEHHOM JIBJKEHUH ©O€3 HadaJbHOW CKOPOCTH, Iepuoja
KoJIeOaHMI MaTeMaTHYeCKOTO MasTHUKA OT JJIMHBI HWUTH, 3aBUCUMOCTHU
yIiia OTpa)K€HHUsl CBETa OT yIjia MaJeHUs U yIJia MpeJoMIICHUs OT yria
NajieHus1): IJIaHUPOBATh HCCIEIOBAaHHME, CAMOCTOATEIBHO COOHMpaTh
YCTaHOBKY, (DUKCHpOBaTh pe3yabTaThl MOJYYEHHOH 3aBUCUMOCTHU



bu3MYecKUX BEIWYUH B BUAEC TaOMUIl U rpadUKOB, NEIaTh BBIBOABI IO
pe3ysIbTaTaM MCCIICIOBAHUS;

MPOBOJIUThL KOCBEHHBIE W3MEPCHHUS (U3HUECKUX BEIUYUH (CpemHss
CKOPOCTb U YCKOpPEHHE TeJia TIPU PAaBHOYCKOPEHHOM JIBI)KCHHUH, YCKOPCHUE
CBOOOJTHOTO TAaJCHHS, >KECTKOCTh TPYXHUHBI, KOAIDPUIMEHT TpeHUs
CKOJIBKCHHSI, MEXaHW4YecKas padoTa M MOITHOCTh, YacTOTa W IEPUOJ
KoJIeOaHWA MaTeMaTHYeCKOT0 W TPYKWHHOTO MAasSTHHUKOB, ONTHYCCKAs
cuia coOuparomied JUH3bI, PaJAUOAKTUBHBIA (OH): IJIAHHUPOBATH
U3MEpPEHUs, COOMpPATh SKCICPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH
U3MEpPEHUs, CIeAys NPEIJI0KESHHON WHCTPYKIIMH, BBIYUCISITH 3HAUCHUC
BEJIMYHMHBI U aHAJTU3UPOBATH MOJIYYCHHBIC PE3YIbTaThl C YIETOM 3aJaHHOU
MIOTPEITHOCTH U3MEPEHUI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHass TOYKa, a0COJIFOTHO TBEPAOE TEJIO, TOYCUHBIH HMCTOUYHHK
CBeTa, JIy4, TOHKAas JINH3a, TUIaHeTapHast MOJIC]Ib aTOMa, HYKJIOHHAst MOJICITb
aATOMHOTO sJIpa;

XapaKTepu30BaTh TMPUHLHUINBI  JACHCTBUS  W3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHcaHus (B TOM YHCIE:
CIUZOMETP, NATYUKH TIOJOKEHUS, DPACCTOSHUA W YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PUBMYECKUX SBICHHMH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHYHbIE PUCYHKH M3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTETBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPH
pemieHny  y4eOHO-TIPAKTUYECKUX  3a7a4, ONTHYECKHE CXEMBbI IS
MOCTPOCHHS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArONIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIIOJIB30BaHUS (PU3NYECKUX 3HAHUN B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH O0pallleHnu ¢ MpuOopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs I COOJIIOICHUSI HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpee;

OCYIICCTBIISITh TOUCK uHpOpManuu (GU3HUECKOTO COJICpPKAHUS B
WNuTepnHere, caMOCTOSITENBHO (OPMYTUPYS MMOUCKOBBIN 3aMpoC, HaXOIUTh
MyTH OMpPENeNICHUsI TOCTOBEPHOCTH MOJIYyUYCHHON WH(OpPMAIMN Ha OCHOBE
UMEIOIINXCS 3HAHUHA U JTOTIOTHUTEIHHBIX UCTOYHUKOB;



MCII0JIB30BaTh MPHU BHINOJHEHUH YyYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
JAUTEPaTypy PU3HUECKOrO COACPHKAHUs, CIPABOYHBIE MATEpUAIIbl, PECYPCHI
cetu VHTepHer, BiaAeTb MNpUEMAMU KOHCIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uHbOpMAIIMK U3 HECKOJBKUX HCTOYHMKOB (PU3NYECKOTO COJIEpIKaHUs,
nyOJIMYHO MPEACTABIATh PE3YIbTaThl MPOSKTHON MIIM UCCIIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCHOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aeMoro paszjena (U3MKd W CONPOBOXKIATH
BBICTYIIJIEHUE TMpEe3eHTalMel ¢ y4€TOM OCOOEHHOCTEW ayauTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
No HaumenoBanue IIporpammHoO€ conepkaHue OcHOBHBIE BUIBI ACSATEIBHOCTH 00YUYaAIOLIUXCS
/11 pa3/iesioB U TeM

yqe6H0r0 nmpeamMeTa

du3uKa u ee pojib B NO3HAHUH OKPYKAKIIEr0 MUpa

1.1 | ®usuka —Hayka ®u3uka — HayKa O MPUPOJIE.
0 Mpupoje SABneHus npupoabl.
duznuecKkue SBICHUS:
MEXaHUYEeCKUe, TEIUIOBHIE,

BrisiBnenue paznuuuii Mexay Gu3nuecKuMu

U XUMHUYECKUMHU MPEBPALIECHUSMHU.
PacnioznaBanue u knaccudukanus GU3nIeCKux
SIBJICHUN: MEXaHUYECKHUX, TETIOBBIX,

BeJIMunH. Ousnyueckue
npu6opsl. [TorpenrHocTs
VU3MEPEHUI
MexayHapoiHas cucTeMa
CJIMHMUII

AJIEKTPUIECKHE, AIIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHHUTHBIE, CBETOBEIE, Hab6mronenue u onucanve GU3NYECKUX SIBICHUM
3BYKOBBIE
1.2 | ®dusnyeckue 2 dOu3NUeCcKNe BEIMYNHEL. OrnpeniesieHUE [EHBI 1CJICHUS IIKAITBI
BEJINYUHBI N3mepenne Gpuzndeckux HU3MEPHUTEIIHLHOTO Mproopa.

N3MepeHune JIMHEUHBIX pa3MEPOB TET

Y IPOMEXKYTKOB BPEMEHHU C YUETOM
MIOTPEIIHOCTEM.

N3mepenue o0beMa )KUJIKOCTH U TBEPOTO Tea.
N3mepenne temrepaTypsl TPy HOMOIIU
YKAJIKOCTHOT'O TEPMOMETPA U JaTUMKa
TEMIEPaTypHbI.

BrInosiHeHME TBOPYECKUX 3aIaHUH 10 TOUCKY
criocOOOB U3MEPEHUST HEKOTOPBIX PU3UUECKUX
XapaKTEPUCTUK, HATTPUMED, PA3MEPOB MaJIbIX
00BEKTOB (BOJIOC, IPOBOJIOKA), YIAJIEHHBIX
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00BEKTOB, OOJBIIMX PACCTOSHUMN, MAJIBIX
IPOMEKYTKOB BpeMeHU. O0cyxaeHue
npeajaraeMbix Cioco0oB

1.3.

EcrectBeHHO-
HayYHBIH METOJ
IIO3HAHUS

Kaxk ¢usuka u qpyrue
€CTECTBEHHbBIC HAYKU
W3Y4YaroT MPUPOLY.
EcTecTBeHHO-HAYUHBIH
METO/I TIO3HAHMA
HaOII0eHIE, TOCTAHOBKA
Hay4yHOT'O BOIIPOCA,
BBIJIBH)KEHUE TUIIOTES,
SKCIIEPUMEHT I10 TPOBEPKE
TUIIOTE3, 00BICHEHUE
HaOJII01aEMOTO SIBJIEHHS.
Onucanue GU3NIECKUX
SIBJICHUU C TOMOIIBIO
Moeien

BriaBrkeHME TUIIOTE3, O0OBICHSIONIUX MPOCTHIC
ABJICHUSI, HAITPUMED:

— MMOYEMY OCTaHABIIMBAETCS JBHXKYIIEECS

10 TOPU3OHTAIBLHOM TOBEPXHOCTH TEJIO;

— [MOYEMY B KaAPKYIO MTOTO/1y B CBETIION OJEKIE
MPOXJaJHEN, UeM B TeMHOMU. [Ipeanoxenne
C1IocO0O0B IIPOBEPKHU TUIIOTE3.

[IpoBeneHue uccne10BaHus Mo NPOBEPKE KAKOM-
00 TUTIOTE3HbI.

[TocTpoenue nmpocTerux Mojeaet Gu3nIecKux
SIBJICHUH (B BUIE PUCYHKOB HJIA CXEM ), HAIIPUMED
[aJICHUE IpeAMETa; IPSIMOJIMHENHOE
pacrnpoCTpaHEHUE CBETA

Hroro no pazgeny

HepBOHaq AJIbHBIC CBCACHUA

0 CTPOCHMH BEILIIECTBA

2.1

Ctpoenue BelecTa

1

CtpoeHue BelecTna:
aTOMBI U MOJIEKYJIbL, UX
pa3mepbl. ONBITHI,
JIOKa3bIBAIOIINE
JIMCKPETHOE CTPOCHHE
BeIlleCTBA

HaGmronenne n HHTEpIIpeTaIus OIbITOB,
CBUJIETEIBCTBYIOIIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHH BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEILIECTB B BOJIE.

OueHka pa3MepoB aTOMOB M MOJIEKYJT

C UCIIOJIb30BaHUEM (PoTOorpaduil, MOTYyICHHBIX
Ha aTOMHOM CHJIOBOM MUKpockorie (ACM) —
nabopaTopHas padota o Teme: «O1eHka
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JaMeTpa aToMa METOZOM PsiI0B
(c ucioap3zoBanueM GpoTorpapuii)».
Onpenenenue pazMepoB MajbIX TEJ

2.2 | IBmxeHue
U B3aUMOJIEHICTBUE
YacTHI] BEIIECTBA

JIBHKEHHUE YaCTHI]
BenecTBa. CBsA3b CKOPOCTH
JBUKEHHS YaCTHI]

C TeMIIEpaTypOu.
BpoyHOBCKOE IBUKEHNUE,
mudy3usi.
B3anmopeiicTBrue yacTui
BEILECTBA: IPUTSIKEHUE

Y OTTAJIKUBAHHE

Habmonenue u o0bsicHeHre OGPOYHOBCKOTO
JBUKEHUS U siBNeHus qudPy3um.

[IpoBenenne u 00bsICHEHUE OTBITOB

110 HAOJIIOACHUIO TEIUIOBOTO PacIIuPEHMS ra30B.
[TpoBenenue u 0ObSICHEHUE OIBITOB

110 0OHAPYKEHUIO CUJT MOJIEKYJISIPHOTO
NPUTSHKEHUS U OTTAIKUBAHUSA

2.3 | ArperaTHbie
COCTOSIHHSI BEIIECTBA

ArperaTHble COCTOSTHUSA
BEILIECTBA: CTPOCHUE Ta30B,
YKUJIKOCTEN U TBEPABIX
(KpUCTAIITUYECKUX) TETI.
BzaumocBs3bs MexIy
CBOMCTBaMH BEIIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoerreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHAN
BOJIbI

Onucanue (¢ UCIIOJIB30BAHUEM MPOCTHIX
MojieJiei) OCHOBHBIX Pa3JINuuii B CTPOCHUH T'a30B,
KUIAKOCTEH U TBEPABIX TEI.

OO0BiIcHEHNE MAJIOH COKUMAEMOCTH KUIKOCTEN

U TBEPJIBIX T€Jl, OOJIBIION CYKMMAEMOCTH T'a30B.
OOpbsicHeHne coxpaHeHus: (HOPMBbI TBEPIBIX TEI
U TEKY4YEeCTH KUIKOCTH.

[IpoBeneHue ONMbITOB, JOKA3BIBAIOIINX, YTO

B TBEPJIOM COCTOSTHUU BOJBI YACTHIIHI HAXOSTCS
B CpEJTHEM JajIbIlle PYT OT Apyra (TIOTHOCTh
MEHBIIIE), YEM B JKUKOM.

Y CTaHOBJICHHE B3aMMOCBSI3H MEXKITY
O0COOCHHOCTSIMH arperaTHBIX COCTOSTHUN BOJIBI

Y CYIIIECTBOBAaHMEM BOJIHBIX OPTaHU3MOB

(MC — 6uonorus, reorpadusi)

Hroro no pazpeny
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JIBH:KeHMe U B3aMMO/IeiiCTBHE TeJl

3.1 | Mexanuueckoe Mexannueckoe aBumkenue. | MccnegoBaHue paBHOMEPHOIO IBHXKEHHUS,
JIBUKEHUE PaBHomMepHOE OTpeJIeNICHUE €ro MPU3HAKOB.
U HEpaBHOMEpPHOE Hab6ntoeHre HepaBHOMEPHOTO JIBUXKECHHUS
neikeHue. CKOpoCTh. U OTIpeJIeTICHNE €ro OTIUYUNA OT PABHOMEPHOTO
CpenHsisi CKOPOCTh JIBI>KCHUSI.
Py HEPABHOMEPHOM OmnpezeneHue CKOPOCTH paBHOMEPHOTO
nBIKEeHUH. Pacuet mytu JBIDKECHUS (IIapUKa B KUIKOCTU, MOJCIIH
Y BPEMCHH JIBUKCHUS AIIEKTPUYECKOT0 aBTOMOOMIIA U T.1.).
OmnpeneneHue cpeiHeld CKOPOCTU CKOJIbKEHUS
OpycKa WM IapuKa Mo HAKJIOHHOM TIOCKOCTH.
Pemenue 3a1a4d Ha onpeieJIeHUE MTyTH, CKOPOCTH
U BpEMEHU PaBHOMEPHOTO JBUKEHUSI.
Ananus rpaduKoB 3aBUCUMOCTH MMYTHU U CKOPOCTH
OT BpEeMEHH
3.2 | Unepuus, macca, SBnenue unepuuu. 3akoH | OOBICHEHHE U MPOTHO3UPOBAHUE SIBIICHUH,

IINTIOTHOCTD

nHepuuu. Bzaumonencraue
TEJ KaK MpU4rHa
M3MEHEHUSI CKOPOCTHU
NIBIDKEHHUS Tell. Macca Kak
Mepa UHEPTHOCTH TeJa.
IInoTHOCTH BemiecTna.
CBsI3b INIOTHOCTH

C KOJIMYE€CTBOM MOJICKYJT

B €IUHUIIE 00bEMA
BEIIIeCTBA

00OyCJIOBJIICHHBIX HHEPIIMEH, HAITPUMED, YTO
MIPOUCXOJUT MIPH TOPMOKEHUHU WU PE3KOM
MaHEBpE aBTOMOOMIIS, ITOYEMY HEBO3MOYKHO
MTHOBEHHO NMPEKPATUTH IBUKEHUE HA BEJIOCUTIE]IE
WJIM CaMOKaTe | T. JI.

[IpoBeneHue u aHAIN3 OMBITOB,
JIEMOHCTPUPYIOIIUX U3MEHEHUE CKOPOCTH
JIBMDKEHUSI TeJla B pe3yJIbTaTe JICUCTBUS HA HETO
JIPYTUX TeJL.

Pemenue 3agay Ha ornpeieIeHHE MacChl Tea, €ro
00BbEMa U INIOTHOCTH.
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IIpoBenenue 1 aHanus ONbITOB,
JEMOHCTPUPYIOLIMX 3aBUCUMOCTb U3MEHEHMUS
CKOPOCTH T€JIa OT €r0 MaccChl

IIPY B3aUMOJIEVCTBUM TEIL.

N3mepenne maccol Tea pa3aIudHbIMU CIIOCO0aMH.
OmnpeneneHue IIOTHOCTH TeJla B PE3YJIbTATE
U3MEPEHHUs ero Macchl U 00beMa

3.3

Cuna. Buab! cun

14

Cwuna Kak XxapakTepucTHuKa
B3aUMOJICHCTBUS TEJL.
Cuna ynpyrocTu 1 3aK0H
I'ykxa. I3MepeHue cuibl

C IOMOIIIBIO JTUHAMOMETPA.
SIBrieHUE TATOTEHUA U CUJIa
TskecTu. Cuia TSKEeCTH
Ha JIPyTUX IUIaHETaX.

Bec tena. HeBecomocTs.
CiokeHue cHi,
HAIPaBJICHHBIX IO OJJHOU
IIPSMOMU.
PaBHOnelicTBYOIIAs CUII.
Cuna tpenus. Tpenue
CKOJIBYKCHUS Y TPCHUE
nokost. TpeHue B mpupoie
U TEXHUKE

M3y4yeHune B3aMMOJICHCTBUS KaK MIPUYHHBI
WU3MCHCHHMS CKOPOCTH TeJjla WM ero JeGOopMaIlny.
Onucanue peaqbHbIX CUTYalluid B3aUMOJICHCTBHUS
TEJ C IIOMOIIIBIO MOJIeJICH, B KOTOPBIX BBOJIUTCS
TIOHATHE U H300PaKEHUE CHITBI.

W3ydeHne Cuitbl ypyrocTy.

HccnenoBanne 3aBUCUMOCTH CHITBI YIIPYTOCTH

OT YIUIMHEHUS PE3MHOBOTO NTHYPA WX TPy KHHEI
(c moctpoenueM rpaduka).

AHaH3 TPAKTHYECKUX CUTYAIUH, B KOTOPBIX
NPOSIBIISICTCS IEHCTBUE CHIIBI YIIPYTOCTH
(ympyrocTh Msi4a, KpOCCOBOK, BETOK JepeBa

u Jp.).

AHanu3 CUTYyalluid, CBI3aHHBIX C SIBICHUEM
TATOTEHUSI.

OO0BsacHEeHHE OPOUTATLHOTO IBUKCHUS TIJIaHET

C UCITOJIb30BAHUEM SIBJICHUS TSATOTEHUS M 3aKOHA
WHEPIIHH.

H3mepenue Beca Tenna ¢ TOMOIIBIO JUHAMOMETPA.
O06o0CcHOBaHUE ITOTO CIIOCO0a U3MEPEHUS.
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Ananu3 u MOJCIUPOBAHUC ABJICHUA HCBCCOMOCTHU.

OKCIEpUMEHTAIBHOE MOJYYEHUE TIPaBUJIa
CJIOJKEHUS CUJI, HAIIPABJIEHHBIX BJOJIb OJHOU
IIPSMOM.

OnpeneneHue BEIMYNHBI PABHOIEMCTBYIOIIEH
CHIL

M3yueHne cuibl TPEHUS CKOJIBKEHUS U CUITBI
TPEHUS MOKOS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS

OT CHJIbI IaBJIEHUS U CBOMCTB TPYILLIUXCS
ITIOBEPXHOCTEH.

AHanu3 NpakTUYECKUX CUTyalui, B KOTOPBIX
IIPOSIBIIACTCA IEVCTBUE CUIIbI TPEHUS,
UCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHbILIEHUS

WIM yBEJIWYEHHUs (KaTaHUE Ha JIbDKaX, KOHbKAX,
TOPMO’KEHUE aBTOMOOMUJIS, UCIIOIb30BaHHE
IOAIIMITHUKOB, IUIABAHUE BOJAHBIX )KUBOTHBIX
u Jp.).

Pemienue 3agau ¢ ucnoip3oBaHueM Gpopmys
JUISL pacueTa CUIIbl TSKECTH, CUIIBI YIIPYTOCTH,
CHUJIBbI TPEHUS

Hroro no pazgeny

JlaBieHne TBepPABIX TeJI, dKUIKOCTEH U ra3o

B

4.1 | Nasnenwue. Ilepenaua
JABIICHUSI TBEPIbIMU
TeJIaMHU, >KUIAKOCTIMHU
U razamu

3

Japnenue. CriocoObl
YMEHBIIIEHUS U YBETUYECHUS
naBjieHus. /{aBieHue rasa.
3aBHCHUMOCTD JIaBJICHHUS

AHanu3 1 00bSICHEHUE OTIBITOB U MPAKTUYECKUX
CUTYyallli, B KOTOPBIX MPOSIBISETCS CUIa
JTaBJICHUS.

O6ocHOBaHUE CLIOCOOOB YMEHBIIICHUS
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rasa oT ooremMa,
TEMIIEPATYPHI.
[lepenaya naBienus
TBEPABIMHU TEIIAMH,
JKAIKOCTSIMH M Ta3aMH.
3akon Ilackans

Y YBEJIMUCHUS TaBIICHUSL.
M3ydeHne 3aBUCUMOCTH JaBJICHUS ra3a

0T 00beMa U TEMIIEPATYPHI.

N3yyenune ocoOeHHOCTEM Nepenaun 1aBaeHus
TBEPJBIMH TEIAMH, KUIKOCTIMHU U Ta3aMH.
O6ocHOBaHKE PE3yTHTATOB OTBITOB
0COOCHHOCTSIMH CTPOCHHSI BEIIIECTBA B TBEPJIOM,
XKHUJIKOM U Ta3000pa3HOM COCTOSTHHSIX.
DKCIIepUMEHTAILHOE JI0Ka3aTeIhCTBO 3aKOHA
[Tackaus.

Pemrenue 3a7a4 Ha pacyeT JAaBICHUS TBEPAOTO
Tena

4.2

,HaBJIeHI/Ie KHUIKOCTH

3aBHUCHUMOCTD JIaBJICHUS
KUJKOCTU OT TUTYOUHBI.
ITneBMaTHyecKkre MaIIUHEL.
I'mopocratuyeckuit
napagokc. CooOmaromuecs
cocyapbl. ['mapaBnnueckue
MEXaHU3MBI

HccnenoBanue 3aBUCUMOCTH J1aBIICHUS
KUIAKOCTH OT TIIYOMHBI OTPYKEHUS U IJIOTHOCTH
HKUTKOCTH.

Hab6mroneHue n 00bsiICHEHHE THAPOCTATUYSCKOTO
napajsiokca Ha ocHoBe 3akoHa Ilackarns.
N3y4yenune cooOUIaronumxcs CoCy10B.

Pemmenue 3a7a4 Ha pacyueT NaBICHUS KUIKOCTH.
OObsicHEeHNE TPUHIINTIA IEHCTBUS
TUAPABINYECKOTO TIpecca, MTHEBMATHIECKUX
MaIIIHH.

AHanu3 1 00bSICHEHHE TPAKTUUECKUX CUTYAIIH,
JEMOHCTPUPYIOIIHX MPOSIBIICHHUE TaBIICHUS
XKUAKOCTH 1 3aKoHa [lackans, Hampumep
MPOLIECCOB B OpraHu3Me Mpu r1yO0OKOBOJHOM
HBIPSTHUU
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4.3 | AtmocdepHoe AtMmocdepa 3emiu DKCcnepUMEeHTAIbHOE 0OHApyKEHHUE
JTaBJICHUE U aTMOC(EpHOE aBIEHUE. | aTMOC(HEPHOro JaBJICHHUS.
ITpuynHEI CyIIeCTBOBaHUSA | AHaMU3 U OOBSICHEHUE OIBITOB U MPAKTHYECKUX
BO3AYLIHON 000JIOUKH CUTYyAaluH, CBA3aHHBIX C JCHCTBUEM
3emin. OnbitT TOpprYeIId. | atMOCHEPHOTrO AaBIECHUS.
Wsmepenune atmocepHoro | O6bICHEHHE CyLIECTBOBAHMS aTMOC(EPEI
NaBICHHS. 3aBUCHMOCTb Ha 3eMJIe U HEKOTOPBIX IJIaHETaX UJIH €€
aTMOC(EPHOTO JaBICHUS OTCYTCTBUS Ha Apyrux mjaaHetax u Jlyne.
OT BBICOTHI HaJl yPOBHEM OObsicHeHNEe U3MEHEHHMSI TUIOTHOCTH aTMOChephl
Mops. [Tpubopsr C BBICOTOW U 3aBUCHMOCTH aTMOC(HEPHOTO
JUTSL ©3MEPEHUS JIABJICHUSI OT BBICOTHI.
aTMOC(EPHOT0 TaBJICHUS Pemenue 3a1au Ha pacuet aTMocepHOTo
JABJICHUSI.
N3yuenue yctpoiicTBa 6apomeTpa-aHepoua
4.4 | lleticTBue JleficTBHE )KUJIKOCTH M Ta3a | DKCIIEPUMEHTAIbHOE 0OHAPYKEHHE ICHCTBUS
AKUJKOCTHU U rasza Ha MOTPYKEHHOE B HUX KUJKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TEJIO.
Ha [OIPYKEHHOE Teno0. BeiTankuBaromas OrnpeneneHue BHITATKUBAIOIIEH CHUIIBI,
B HUX TEJIO (apxuMmenoBa) cuia. 3aKOH | IEUCTBYIOIIEH Ha TEJI0, MOTPYKEHHOE

Apxumena. [InaBanue Tei.
BosznyxomnnaBanue

B KUJKOCTb.
[TpoBenenne u 0O6CyX ACHHUE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BBITAUIKUBAIOIIEH CHJIBI, IEMCTBYIOIIECH HA TEIO
B KHUJIKOCTH, OT 00BheMa OTPYKEHHOMN

B )KMJIKOCTb YaCTH TeJIa U OT IJIOTHOCTH
AKUJKOCTH.

IIposepxa nesasucumocmu gvlmankugaroueu
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cunvl, deticmayroujell Ha meJjio 8 HCUOKOCMU,

om maccwl meida.

HccnenoBanne 3aBUCUMOCTH Beca Tejia B BOJIE

0T 00beMa OTPYKEHHOH B KUIKOCTh YaCTH TeJa.
Pemenue 3a1a4 Ha MpUMEHEHHUE 3aKOHA
ApxuMena v yCJIOBUS IJIaBaHUS TEJl.
KoncrpynpoBanue apeomerpa

WIA KOHCTPYHUPOBAHHUE JIOJAKHU U OTIPEIeIICHUE €€
IPy30T0BEMHOCTH

Hroro no pazgeny

21

Pabdora u MOIIHOCTB. JHEprus

5.1

PaGora u MOITHOCTB

Mexanunueckas padoTa.
MomtHocTh

DKCIEpUMEHTAIBHOE OIpPEETICHNE
MEXaHUYECKOU pabOThI CUIIBI TSIKECTH

NIpU NAJCHUU TEJa U CUJIbI TPEHUS

[P PABHOMEPHOM TIEPEMELIEHUH TEIIA

110 TOPU30HTAJIbHON [TOBEPXHOCTH.

Pacuer MomHOCTH, pa3zBUBaEMOM MPHU MOIbEME
10 JIECTHHUIIE.

Pemenue 3a1a4 Ha pacueT MEXaHUYECKON pabOThI
Y MOILHOCTHU

5.2

[IpocThie MEXaHU3MBI

[IpocThie MEXaHU3MBI:
phIyar, 010K, HAKJIOHHAS
IJI0CKOCTh. [IpaBuno
paBHOBECHS pblyara.
[IpumeHneHue npaBuia
pPaBHOBECHSI pbluara

K 0J10Ky. «30J10TOC

OmnpezneneHue BHIMTPHIIIA B CHIIE POCTHIX
MEXaHU3MOB Ha IPUMEpPE pbluara, IMoJBHKHOTO

Y HETIOJIBM>KHOTO OJIOKOB, HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue yciioBusi paBHOBECHS phlyara.
OOHapyKeHHE CBOMCTB NPOCTHIX MEXaHU3MOB

B PA3JIMYHBIX UHCTPYMEHTAX U MPUCTIOCOOTIEHUSX,
UCIIOJIb3YEMBIX B OBITY U TEXHUKE, a TAK¥Ke
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npaBwio» Mexanuku. KITJ]
IPOCTBIX MEXAHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY Y TEXHUKE

B ’KUBBIX OpTaHU3Max.
DKCNEepUMEHTAIbHOE JOKA3aTeIbCTBO PAaBEHCTBA
paboT Mpu NPUMEHEHUU TTPOCTHIX MEXaHU3MOB.
Onpenenenne KII/] Hak1OHHOM MIIOCKOCTH.
Peienue 3aa4 Ha mpUMEHEHUE TIpaBUiIa
paBHOBecus priuara u Ha pacuet KI1J]

5.3 | Mexanuueckas
DHEPrUs

MexaHnuueckasi JHEprusl.
Kunetnueckas

U TMOTCHIMAJIbHAS dHEPTHUSL.
[IpeBpamenue ofHOrO BUAa
MEXaHUYECKOU SHEPTUHU

B JIpyTroil. 3aKOH
COXpaHEHHUS SHEPTUU

B MEXaHUKE

3KCHepHM€HTaHBHO€ ONIPCACIICHUC NU3MCHCHUA
KUHETUYECKON U HOTGHHH&HBHOﬁ OHCPTUHU TCJIa
IMpH €TI0 CKAaTbIBAHWUH 110 HAKJIOHHOM INIOCKOCTH.
CDOpMyJ'II/IPOBaHI/Ie Ha OCHOBC HCCJICOOBAaHUA
3daKOHa COXPaHCHUA MEXaHUYECKOU OHCPI'UHU.
O6CY}KI[€HI/I€ rpanug IpUMCHUMOCTH 3aKOHA
COXpPaHCHUA DOHCPTUH.

Pemienue 3aJad C UCITIOJIb30BaAaHHUCM 3aKOHA
COXpPaHCHUA SHCPIun

Hroro 1o pazaeny 12
PesepBHOE Bpems

OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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8 KJIACC

BCIICCTBA

MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUU CTPOEHUSI BEILIECTBA.
Macca u pa3mepsl aTOMOB

1 MOJIeKyJl. OTbITHI,
MOATBEPKAAIOIINE
OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KWUHETUYECKON
TEOPHH.

Mopenu TBEpIOro, KUIKOrO
¥ ra3000pa3HOro COCTOSTHUM
BEILECTBA.
Kpucramumueckue

U amop(HBIE Tena.
OOBsICHEHHE CBOMCTB I'a30B,
JKUJIKOCTEN U TBEPJIBIX TEJ
Ha OCHOBE IOJI0KEHUN
MOJIEKYJISIPHO-KMHETUYECKOU
teopun. CMaunBaHue

U KalWUISIPHBIE SIBJICHUSL.
TermoBoe pacmupeHue

Y C)KATHE

Ne HaunmeHnoBanue KomuuectBo | IIporpammuoe conepkannie | OCHOBHBIE BUIBI IEATEIHLHOCTH O0YJaIOIIUXCS
/o pa3zesioB U TeM 4acoB
y4eOHOro npeaMeTa
TensioBbie ABJICHUS
1.1 | Ctpoenue u cBOMCTBa 7 OCHOBHBIE TTOJIOKEHUS HabmrofeHre u HHTEepIpeTaIysl OMBITOB,

CBUJICTEILCTBYIOIIUX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHH BEIIIECTBA: OMBITHI C PACTBOPECHUEM
Pa3JIMYHBIX BEIIECTB B BOJIC.

Pemenue 3a1a4 1o oleHUBAHUIO KOJTMYECTBA
aTOMOB WJIM MOJIEKYJI B €IUHUIIC 00beMa
BEIIECTBA.

AHanu3 TeKCTa APEBHUX aTOMHUCTOB (HAIIpUMeD,
¢dbparmenrta nosmsl Jlykpenus «O npupoze
BeIlE») C U3JI0KEHUEM 000CHOBAaHUM aTOMHOMN
TUIIOTE3bI (CMBICIIOBOE YTCHUE).

OreHka yOeIuTeIbHOCTH STUX 000CHOBAHHIA.
OObsicHeHrEe OPOYHOBCKOTO JIBH)KEHUS, SIBIICHUS
mudy3un U pazTudril MEXTy HUIMU Ha OCHOBE
ITOJI0’KEHUN MOJIEKYJISIPHO-KUHETUYECKON
TEOPUU CTPOEHHUS BEIIECTBA.

OObsicCHEHNE OCHOBHBIX PA3JIMYUNA B CTPOCHUH
ra30B, )KUJIKOCTEH U TBEPJIBIX TEIl

C UCITOJIb30BAaHUEM TIOJI0KEHUI MOJICKYJISIPHO-
KHHETUYECKOW TEOPHUH CTPOCHUS BEILIECTBA.
[IpoBeneHrEe OMBITOB MO BHIPAIIIMBAHUIO
KPUCTAJUTIOB TIOBAPEHHOM COJIM WJIM caxapa.
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[IpoBeneHue U 0OBSICHEHHE OIBITOB,
JEMOHCTPUPYIOIIUX KAMWUISAPHbBIC SIBJICHUS

U SIBJICHHE CMAYUBaHMUS.

OOBsiICHEHHE POJIM KAaTUJUISIPHBIX SBICHUN

JUISL TIOCTYTUICHHS BOJBI B OPTraHU3M PACTEHUH.
Hab6ntonenue, npoBeneHne U 00bICHEHUE
OIIBITOB MO HAOIIOACHHUIO TEIIJIOBOI'O
pacuIMpeHus ra3oB, KUJIKOCTEH U TBEPIBIX TEJL.
OOBsicHeHHE COXpaHEeHUsT 00beMa TBEPIBIX Tell,
TEKYUYeCTH KUJIKOCTH (B TOM UUCIIC, PA3HUIIBI

B TEKYYECTH JIJI PA3HBIX KUIKOCTEH),
JIaBJICHUS Ta3a.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIINX
3aBUCHUMOCTD JIAaBJICHUS BO3/IyXa OT €ro o0bema
Y HarpeBaHUs WIM OXJIAKJICHUS, U X
00BsSICHEHHE HAa OCHOBE aTOMHO-MOJIEKYJIIPHOTO
YYCHHUS.

AHaJIU3 IPAKTUYECKUX CUTYallUM, CBA3aHHBIX
CO CBOMCTBAMU I'a30B, )KUJKOCTEN U TBEPABIX TEIl

1.2

TermnoBbeie TPOLECCHI

21

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBHXKEHUS
yacTull. BHyTpeHHs
sHeprus. CriocoOs
VW3MEHEHUS BHYTPEHHEN
SHEPTUU: TeIUIonepeiaya

U COBEpILIEHHE PaOOTHL.

O6ocHOBaHWE TTPaBUJT U3MEPCHHS TEMIIEPATYPHI.
CpaBHEHME pa3IUYHBIX CIIOCOO0B U3MEPEHUS

Y IIKaJ TEMIIEPATYpPHI.

Hab6mronenne u 00bsICHEHHE OTIBITOB,
JIEMOHCTPUPYIONTUX U3MEHEHUE BHYTPEHHE T
SHEPIrUU TeJla B Pe3yJbTaTe TeIIonepeaun

Y pabOThl BHEIIHUX CHUJL.

Habmaronenne n 00bICHEHHE OTBITOB,
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Bunbl Teronepenauu:
TEIJIONPOBOAHOCTb,
KOHBEKIIUSI, U3TTyUYCHHE.
KonnuecTBO TEMIOTHI.

Y nenbHast TEIIOEMKOCTh
BemecTBa. TermnooOMeH

U TEIJIOBOE paBHOBECHE.
YpaBHEHHE TEMIOBOTO
Oananca. [LmaBnenue

U OTBEPJ/ICBAHUC
KPUCTAJTHYECKHUX BEIECTB.
VY enbHas TemioTa
TIJIABJICHMUS.
[TapooGpazoBanue

U KoHJeHcalus. McnapeHue.
Kuneunue. Y genpHas
TEIJIOTa MapooOpPa30BaAHMUS.
3aBUCUMOCTh TEMIIEPATYPbI
KHTICHUS OT aTMOC(HEpPHOTO
JTaBJICHUSL.

BnaxuocTts Bo3ayxa.
DHeprus TOIIMBa.

VY nenpHas TeniaoTa
CrOpaHwusl.

[TpuHuUIBl padbOTHI
TeraoBbIX aBurarenei KII1/]
TEIJIOBOTO JIBUTATES.

o0CyX/IeHNE TPAKTHYCCKUX CUTYaINH,
JEMOHCTPUPYIOIIHNX PA3TUIHBIC BUIBI
TETUIONIePEAaun: TeTIOTIPOBOAHOCTD,
KOHBEKITUIO, U3JITYUYCHHE.

HccnenoBanue siBICHUS TETUIOOOMEHa

IIPY CMCIIIMBAHUY XOJIOAHOU U TOPSYCH BOJIBI.
HaOiroieHre yCTaHOBJICHHS TEILIOBOTO
PaBHOBECHS MEXKy TOpsSYEH U XOJIOAHOW BOJIOMH.
OmnpeneneHue (M3MEPEHNUE) KOJIMYECTBA
TEIIOTHI, MTOJIYYCHHOTO BOJION IMPH TEINTIOOOMEHE
C HarpeThIM METAJUTMYCCKUM ITUITHHIPOM.
Onpenenenue (MU3MEpEeHUE) yIAETbHOU
TEMJI0EMKOCTH BEIlEeCTBA.

Pemenue 3aa4, CBSI3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TEIJIOTHI U TETNIOEMKOCTH

IPHU TEIUIO0OOMEHE.

AHaNIu3 CUTYyaIMil MPaKTHYECKOTO
UCIIOJIb30BaHMS TEIIJIOBBIX CBOMCTB BEIIECTB

¥ MaTEpHUAJIOB, HATIPUMED, B IEIIX
DHEPTrOCOCPEKEHHUS : TETUIOU3OJISAIIHS,
sHEprocOeperaronye KpoIiy,
TEPMOAKKYMYJISTOPHI U T. II.

HabGntonenue siBeHnit ucnapeHust

Y KOH/ICHCAIIHH.

HccnenoBanue mporecca ncrnapeHus
Pa3IUYHBIX JKUAKOCTEM.

OOBsICHEHUE SIBICHHUI NCTIAPCHHS

45




TermnoBble ABUTATENN

Y 3aIl1Ta OKPYKAIOILIEH
Cpenpl.

3aKOH COXpaHEHHUs

Y IIPEBPAIICHUS SHEPTUH
B TEIUIOBBIX MPOILIECCax

Y KOHJICHCAIlU1 HAa OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YUEHHUSI.

Habmronenue u o0bsiCHEHUE Mpoliecca KUIEHMUs,
B TOM YHMCJI€ 3aBUCUMOCTHU TEMIIEPATYphI
KUIICHUS OT JAaBJICHUSI.

OmnpeneneHue (M3MepeHNE) OTHOCUTETLHOMN
BJIQ)KHOCTHU BO3/1yXa.

Haburonenue npoiiecca miaBieHus
KPUCTAJUTMYECKOT O BEIlleCTBa, HAIPUMeED, JIb/a.
CpaBHeHUE MPOLIECCOB IJIaBICHUS
KPUCTAJUTMYECKUX TeJl U pa3MArdeHus

IpU HarpeBaHUU aMOP(HBIX Tell.

Onpenenenue (M3MEPEHUE) yI€IbHOMN TETIOTHI
TUTABJICHUS JIJIA.

OObsiCHEHUE SIBICHU TIIaBICHUS

U KPUCTAJUTU3alUUA HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YYEHHUSI.

Pemenue 3aa4, CBA3aHHBIX C BHIYUCICHHEM
KOJIMYECTBA TEIUIOTHI B IIpOIIECCax
TEIUIoNepeaauy MPH TUTABICHUH

Y KPUCTAJUTH3AIMY, UICTIAPCHUH U KOHJICHCAIIUH.
AHanu3 CUTYyaIil MPakKTHYECKOTO MPUMEHEHUS
SIBIICHUY TIJIABJICHUS U KPUCTAILTU3AIINH,
HaIpuMep, MOJTYyYEHHUE CBEPXUUCTHIX
MaTepuasnoB, COJIEBasi FPesiKa U Jp.

AHanu3 paboThl U 00BSICHEHUE TPUHIUIIA
JEUCTBHS TEIJIOBOTO JIBUTATEISL.
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Brruncnenue KoamyecTa TENIOTHI,
BBIJICJISIFOLETOCS IPU CTOPAHUHU PA3ITUYHBIX
BUA0B ToruuBa, U KIIJ[ nBurarens.
OO0cyxIeHHe SKOJTOTUUECKUX MOCIEACTBUN
HCIIOJIb30BAaHUS JBUTATEIECH BHYTPEHHETO
CrOpaHusl, TETUIOBBIX U THAPOIIICKTPOCTAHIIUN

Uroro no pazgeny

28

3J'leKTpI/I‘-leCKI/Ie U MAaTrHUTHBIC ABJICHUA

2.1 | DnexTpudeckue
3apsbl.

3apsKeHHbBIE TENa

U X B3aUMOJIEHCTBUSA

7

DIIeKTpU3aLus Tedl.

JIBa pona 3JIeKTpUIECKUX
3apsanoB. Bzaumopencteue
3apsKEHHBIX TeJl.

3akoH KysnoHa (3aBUCUMOCTb

CHUJIbI B3aUMOJIEUCTBUS
3apsKEHHBIX TEJ

OT BEJIMYMHBI 3apAJI0B

U PACCTOSIHUS MEXKITY
TEJIaMH ).
DIEKTPUYECKOE TIOJIE.
HanpsixkeHHOCTD
AIEKTPUYECKOTO TOJIS.
[IpuHIMI cyniepno3uLun
AIEKTPUUECKUX TTOJIEU

(Ha KAYECTBEHHOM ypPOBHE).

Hocurenu snextpruuecknx
3apsaa0B. DIEMEHTapPHBIN
AIEKTPUYECKUH 3apsii.

HaGnroneHue v mpoBejieHrEe OBITOB

IO DJICKTPU3AIUU TEJI IPU COMPUKOCHOBEHUH

Y UHIAYKIEH.

Hab6aronenue u oObsicHEHHE B3aUMOIEHCTBUS
OJTHOMMEHHO Y Pa3HOUMEHHO 3aps>)KEHHBIX TEl.
OOBsiCHEHHE TPUHITUTIA ICHCTBUS AJIEKTPOCKOIIA.
OOBsicCHeHHE SBJICHUN dJIEKTPU3AIIUN

MIPY CONPUKOCHOBEHUH TEJI U UHAYKIIUEH

C MCHOJb30BaHUEM 3HAHUHM O HOCHUTEIISIX
AIIEKTPUYECKUX 3aPs/I0B B BEIIECTBE.
Pacmo3naBaHue u 00OBSICHEHUE SIBICHUMN
AJIEKTPU3ALIMY B TOBCEIHEBHOM )KU3HU.
Habnronenue u 00bICHEHHE OIBITOB,
WUTIOCTPUPYIOIINX 3aKOH COXPAaHCHUS
AJIEKTPUUECKOTO 3apsja.

HaOmtoeHre onpITOB O MOASTUPOBAHUIO
CUJIOBBIX JINHUM 3JIEKTPUUECKOTO TTOJIA.
HccnenoBanue neHCTBUS SJICKTPUIECKOTO MO
Ha MPOBOJHUKU U JTUDJICKTPUKH
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Ctpoenue atoma.
[IpoBogHuKH

U JUDJIEKTPUKH. 3aKOH
COXpaHEHMS IIEKTPUUYECKOTO
3apsaa

2.2

IlocTosHHBIN
BJIEKTPUYECKUH TOK

20

DIIEKTPUUYECKUN TOK.

Y cnoBus CylecTBOBaHUS
AJIEKTPUUYECKOTO TOKA.
HcTounnky MOCTOSTHHOTO
ToKa. JlelcTBus
AJIEKTPUUYECKOTO TOKa
(TemioBoOE, XMMHUYECKOE,
MAarHuTHOE).
DIEKTPUYECKU TOK

B )KMJIKOCTSIX U razax.
DIIeKTpUYECKas LETb.
Cuiia Toka. DIeKTpruIecKkoe
HaIpsKEHUE.
ComnpoTuBiieHHE
IIPOBOJHUKA. Y IEJIBHOE
CONPOTHUBIICHUE BELIECTBA.
3akon OMa i1 yyacTka
nenu. [locinenoBareaprHOE
Y MapajuielIbHOe COeIMHEHUE
MIPOBOJTHUKOB.

Pabora u MomHoCTh
AIEKTPUYECKOTO TOKA.

Hab6nronenue pa3iudHbIX BUOB JEHCTBUS
AIEKTPUUYECKOTO TOKA U OOHAPYKEHUE ITUX
BHJIOB JICHCTBUS B TIOBCETHEBHOM KU3HMU.
Haburonenre BO3HHKHOBEHUS Ta30BOT0 pas3psiia
Y BJIEKTPUYECKOT0 TOKA B KUJIKOCTH.

COopKa 1 UCTIBITAHKE IIEKTPUUECKON LIEeTTH
MOCTOSIHHOTO TOKA.

M3mepeHue cuibl TOKa aMIIEpMETPOM.
H3mepeHue 37eKTpUIeCKOT0 HapsiKEeHUs
BOJIbTMETPOM.

[TpoBenenue u 0OBSICHEHHE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
AIEKTPUYECKOTO COMPOTUBIICHHS IPOBOIHHUKA
OT €r0 JUIMHBI, IUIOIAN ITOIIEPEYHOr0 CEUEHUS
Y MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
IIPOTEKAIOIIIETO YEPE3 PE3UCTOP,

OT CONPOTHUBIICHUS PE3UCTOPA U HANTPSIKECHUS
Ha PE3UCTOpE.

[IpoBepka npaBuia CI0KEHUS HANPSIKEHAN
IIPY MOCIIEIOBATEIBHOM COEIMHEHUH JBYX
PE3UCTOPOB.
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3akoH /[xxoyns—Jlenua.
DIIEKTPUUYECKHUE 1IETTH

U IOTpeduTeNnu
3JIEKTPUYECKOUN SHEPIUU
B ObITy. KopoTkoe
3aMbIKaHUE

[IpoBepka mpaBuia 1Jisg CUIIbI TOKA

MIPY MapaILICIIbHOM COCIMHEHUH PE3UCTOPOB.
AHanu3 cuTyauui Nocjie10BaTeNIbHOTO U
MapajIeIbHOr0 COEAUHEHUS TPOBOTHUKOB

B JJOMAIIIHUX AJIEKTPUUYECKUX CETSIX.

Pemenne 3aau ¢ ucnonb3zoBaHueM 3akoHa Oma
u GopMyI pacyeTa dJIEKTPUUECKOTO
CONPOTUBIICHUS TIPH MOCIIEI0BATEILHOM

Y MapajuieIbHOM COECIMHEHUU TTPOBOHUKOB.
Omnpenenenue padOTHI AIEKTPUUECKOTO TOKA,
MIPOTEKAOIIETO YEPES PESUCTOP.

OnpeniesieHue MOIIIHOCTH 3JIEKTPUUECKOTO TOKA,
BBIJIEJISIEMOM HA PE3UCTOPE.

HccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKA YEPE3
JAMIIOYKY OT HANPSIKEHUS HA HEMl.
Omnpenenenue KIIJ[ narpesarens.
HccnenoBanue npeodpa3oBaHus YHEPTUU

IIPU MOJIbEME IPy3a IEKTPOJBUTATEIIEM.
OObsicHEHNE YCTPONCTBA U IPUHITUTIA IEHCTBUS
JIOMAIIIHUX 3JIEKTPOHATPEBATENIbHBIX TPUOOPOB.
OObsicHEHNE TPUYMH KOPOTKOTO 3aMbIKAHUS

Y TIPUHIUIIA EUCTBUS MIJIABKUX
MPEAOXPAHUTENICH.

Pewenue 3aaa4 ¢ HCNIOJIB30BAHMEM 3aKOHA
Jxxoyns—JIenna

2.3

MarHuTHBIC SIBICHHUS

IlocTOsTHHBIE MATHUTHI.
B3aumoaencTBue

HccnenoBanyue MarHuTHOTO B3aMMOJIEUCTBUS
MMOCTOSSHHBIX MArHUTOB.
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MMOCTOSIHHBIX MAarHUTOB.
MarsauTtHoe 1noiJie.
MaruauTHOE 110JIe 3eMIIH

1 €TI0 3HAaUCHHE JIUIS KU3HHU
Ha 3emuie. OnbIT Dpcerena.
MarsuTtHoe noJjie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMArHUTOB

B TeXHUKE. [[ericTBHE
MarHUTHOT'O TTOJIS

Ha IPOBOJIHUK C TOKOM.
DIIEKTPOIBUTATENh
IMOCTOSTHHOT'O TOKa.
Hcnonn3oBanue
AJIEKTPOABUTATEIICHT

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

N3ydyeHne MarHuTHOTO TOJISl TOCTOSTHHBIX
MarHuTOB IIPU UX OOBETUHEHUH U Pa3ICICHUH.
HccnemoBanue MarHMTHOTO B3aMMOCHCTBUS
MMOCTOSIHHBIX MAarHUTOB.

N3ydyeHne MarHuTHOTO MOJIS MOCTOSTHHBIX
MarHuTOB IIPU UX OOBETUHEHUH U Pa3/ICTICHUH.
[IpoBeneHue ONBITOB MO BU3yaTU3AIUHU MOJIS
MMOCTOSIHHBIX MarHUTOB.

N3ydeHue siBICHUS HAMarHU4MBaHUS
BCIIIECTBA.

HccnenoBanue 1eMCTBUS DIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIIUX
3aBUCUMOCTb CHJIbI B3aUMOACHCTBUA KaTyIIKU
C TOKOM ¥ MarHuTa OT CWJIbl U HAPaBJIECHUS TOKA
B KaTyIIKeE.

AHaJIu3 CUTyaluil MPaKTUYECKOT0 IPUMEHCHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYCCKHUX
YCTPONCTBAX, MPOMBIIIUICHHOCTH, METUIINHE).
N3yueHune nericTBUS MAarHUTHOTO MOJIS

Ha IPOBOJHUK C TOKOM.

N3ydenue AercTBUS 3JIEKTPOABUTATENS.
N3mepenune KII/I anekTpoaBuratenbHOM

YCTaHOBKH.
Pacno3HaBaHue u aHaIU3 pa3IUIHBIX
MIPUMEHEHU AIEKTPOJIBUTATENEH

(TpaHcnopT, OBITOBBIE YCTPOUCTBA U JIP.)
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2.4 | DnexTpoMarHuTHas
WHIYKIUS

Omneiter @apanes. SBienne
3JIEKTPOMAarHUTHOM

uHaykuu. [Ipasuiio Jlenna.

DIIEKTPOreHepaTop.
CnocoObl osTy4eHusl
3JIEKTPUYECKOU DHEPIUH.
DIIEKTPOCTAHIIUU

Ha BO300OHOBIISIEMbBIX

OMnBITHI 10 HCCICAO0BAaHUIO SABJICHUA
3J'I€KTpOM3,FHPITHOI>1 HHAYKOWHN: HCCIICA0BAHHNC
W3MEHCHUM 3HA4YCHUS U HarpaBJICHUA
HHAYKOHUOHHOI'O TOKa

UCTOYHHUKAX SHEPTUU
Uroro o pazgeny 37
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB IT1IO ITPOTPAMME
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9 KJIACC

JIBAYKEHHUE U CIIOCOOBI
€ro OIHCaHU

MarepuanbHas TOUKa.
Cucrema otcuera.
OTHOCHUTENBHOCTh
MEXaHUYECKOTO JIBUKEHHUS.
PaBHOMEpHOE
NPSMOJIMHENHOE IBUKEHHUE.
HepaBromepHoe
NPSMOJIMHENHOE IBUKEHHUE.
CpenHsisi 1 MTHOBEHHAs
CKOPOCTb TeJa IpH
HEPAaBHOMEPHOM JIBUKECHUU.
Yckopenue.
PaBHOyCKOpEeHHOE
IPSIMOJIMHENHOE IBUKECHUE.
CBoOonHOE TazicHue.
Omnpitel [Nanumnes.
PaBHOMEpHOE NBHKEHNE

110 OKPYKHOCTH.

[Tepuon m wactora
obparenus. JlnneiHas

Y yTJIOBasi CKOPOCTH.

No HaunmenoBanue Komnuectso | Ilporpammuoe copepkanue | OCHOBHBIE BUJIBI ICSATEIBHOCTH O0YUAOITUXCS
/o pa3zesioB U TeM 4acoB
y4eOHOro npeaMeTa
Mexanuveckue siBJICHUSA
1.1 | Mexanuueckoe 10 MexaHnyeckoe IBUKEHHUE. AHanu3 1 00CYKJIeHHUE PA3TUIHBIX TPUMEPOB

MEXaHUYECKOTO JIBUKEHUS.
OO6cyxIeHre rpaHull IPUMEHUMOCTH MO/IEIH
«MaTepuabHas TOUKay.

Onucanre MEXaHMYECKOTO JIBHYKCHUS
pa3IMuHbIMU cioco0amu (ypaBHEHHE, TaOIUIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYallUN, B KOTOPBIX
MPOSBIIAETCS OTHOCUTEIIBHOCTh MEXaHHUYECKOTO
JIBUKCHHUSL.

Habmronenne MexaHn4ecKoro ABUKEHUS Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCYETA.
CpaBHeHUE NTyTEN U TPACKTOPUIN JBUKECHUS
OJIHOTO U TOTO K€ T€JIa OTHOCUTEIIBHO Pa3HbIX
TE€J OTCUETA.

Ananu3s tekcta ['anunes 00 OTHOCUTENIbHOCTH
JIBMYKEHUST; BBITIOJIHCHHUE 33/ IaHUH 110 TEKCTY
(CMBICIIOBOE UTEHUE).

OmnpezneneHue cpeaHeN CKOPOCTH CKOJIbKEHUS
Opycka WiIH ABY)KCHHS IIIapUKa 10 HAKJIOHHON
MJIOCKOCTH.

AHanu3 1 00CyXJIeHrE CI0OCO00B
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[lenTpocTpeMuUTeNbHOE
YCKOPEHUE

MPUOIMIKEHHOTO ONIPEACICHUS MTHOBEHHOM
CKOpOCTH.

Ornpenenenne CKOpOCTH paBHOMEPHOTO
JBIDKECHUS (1IapUKa B KUIKOCTU, MOJCIH
AIEKTPUUYECKOT0 aBTOMOOWIIS U T. I.).
Onpenenenue nyTH, MPOKWIEHHOTO 32 JaHHbBIN
MPOMEKYTOK BPEMEHU, U CKOPOCTH TEJa

1o rpaduKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO
JIBOKEHUSI OT BPEMEHH.

OO6cyxIeHre BO3MOKHBIX TIPUHITUTIOB
JEeUCTBUS MPUOOPOB, U3MEPSIOIINX CKOPOCTh
(ciuaoMeTpoB).

Brlunciienue 1yt U CKOpOCTH pH
PaBHOYCKOPEHHOM IPSAMOJIMHEWHOM JBUKECHUU
Tea.

OnpezneneHue NpoMIeHHOrO MyTH U YCKOPEHUS
JIBMKEHUS TeJa 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH paBHOYCKOPEHHOT'O ITPSMOJIMHENHOTO
JBU)KEHUSI T€NA OT BPEMEHMU.

IIposepxa cunomeswvi: eciu

npU pagHOYCKOPEHHOM OBUNCEHUU

0e3 HauaNbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 HeYemmuulx yuce, mo
COOmMBemcmayoujue NPOMeNCYmKU 8pemenu
00UHAKOBYL.

OnpeneneHue yCKOpEeHUs TeJia

IIPY PAaBHOYCKOPEHHOM JBHKCHUU
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110 HAaKJIOHHOM INIOCKOCTH.

N3mepenue neprojia M 4acTOThl 0OpaIleHus
TeJa MO OKPY>KHOCTH.

OrnpenenieHne CKOPOCTH PaBHOMEPHOTO
JIBVOKEHUS TeJa MO0 OKPYKHOCTH.

Peuienue 3aa4 Ha onpeneneHue
KMHEMATUYECKUX XapaKTePUCTUK
MEXaHUYECKOTO JIBUXKEHUS Pa3IMYHbIX BUIOB.
Pacno3naBanue u mpuOIMKEHHOE OTUCAHUE
Pa3IMYHBIX BUJIOB MEXaHUUECKOTO JBUKCHUS
B IIPUPOJIE ¥ TEXHHUKE (Ha MpUMepax CBOOOTHO
MMaJIaloNINX TEN, IBMKCHUS JKUBOTHBIX,
HEOECHBIX TeJI, TPAHCTIOPTHBIX CPEJICTB U . )

1.2

B3aumoneiicTBue ten

20

[Tepseblii 3akoH HproTOHA.
Bropoit 3akon HerotoHa.
Tperuit 3akon HeproToHA.
[IpuHUMI cyrnepno3unuu
CUIL

Cuina ynpyroctu. 3akoH
I'yka. Cuna TpeHusi: cuia
TPEHUS CKOJIbKEHUS, CUJIa
TPEHUS IOKOS, IPYTHUE BUJIbI
TpEeHUsl.

Cuiia TS>KeCTH U 3aKOH
BCEMUPHOTO TATOTEHUSI.
Yckopenue cBoOOIHOTO
najeHus. J[BrkeHue miaHer

HaGmronenue n 06Cyx ieHre onbITOB

C IBIDKEHUEM TeJIa IPH YMCHBIIICHUH BIIASTHHS
JIPYTHX TeJ, MPEMATCTBYIOMNX JBUKCHHIO.
Amnanns tekcra ['anuies ¢ onucaHuem
MBICJICHHOT'O SKCIICPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH WHEPIIHH;
BBHITIOJTHCHHUE 3aJJaHUM 110 TEKCTY (CMBICIIOBOE
YTEHUE).

OO0cyxIeHre BO3MOYKHOCTH BBITIOTHEHUS
3aKOHA MHEPIIMU B PA3IUIHBIX CHCTEMax
OTCYETa.

Hab6mronenne u oOCcyXaecHNE MEXaHHUYICCKHUX
SIBJICHUH, TIPOUCXOSAIINX B CHCTEME OTCUYCTA
«Temexka» npu ee paBHOMEPHOM
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Bokpyr Counnna. [lepBas
KOCMHYECKasi CKOPOCTb.
HesecomocTs 1 neperpysku.
PaBHOBeCHE maTepuanbHON
TOYKHU. AOCOIOTHO TBEPAOE
Teno. PaBHoBecue TBEpAOrO
TeJa C 3aKPENIEHHON OChIO
BpauieHus. MOMEHT CHUIIBL.
LenTtp TsxecTn

U YCKOPEHHOM JIBH’KEHHH OTHOCUTEIBHO
KaOuHeTa (HU3UKU.

JIelicTBYsL C BEKTOPaMHU CHJI: BBIIIOJHEHUE
3aJIaHuM O CJIOKEHHUIO U BBIUUTAHUIO
BEKTOPOB.

Habmtonenne u/uiv npoBeieHUe ONbITOB,
JEMOHCTPUPYIOIIHNX 3aBUCUMOCTh YCKOPEHUS
Tena OT MPUJIOKEHHON K HEMY CHJIbI U MACChI
Tena.

AHau3 1 00bSICHEHUE SBJICHUN
C UCTIOJL30BaHNEM BTOPOTro 3akoHa HeroToHa.

Pemenue 3aaq ¢ UCMOIb30BAHUEM BTOPOTO
3akoHa HpIOTOHA M TIpaBHIIa CIIOKEHUS CHIL.
Omnpenenenne KECTKOCTH TPY>KUHBI.

AnHanm3 cuTyarui, B KOTOPBIX HaOII0Jar0TCs
ynpyrue aeopManuu, 1 uX 00bICHEHUE

C UCTIOJIb30BaHUEM 3aKoHa ['yKa.

Pemenue 3a1a4 ¢ uCnosib30BaHUEM 3aK0Ha | 'yka.

HccnenoBanue 3aBUCUIMOCTH CHITBI TPEHUS
CKOJIBKCHHUS OT CHJIBI HOPMAJIbHOTO JTaBJICHUS.
OOcyxIeHre pe3yJIbTaTOB UCCIICI0BAHUS.
Omnpenenenue kodhPuIeHTa TPEHUS
CKOJIBKCHHUS.

W3mepeHue CHTbl TPEHUS TTOKOSL.

Pemenne 3amad ¢ ucrnoab3oBaHueM HOPMYITBI
JUISL CUJTBI TPSHHSI CKOJIBKCHUS.

AHann3 IBMKSHUS TEJI TOJIBKO MO JEUCTBUEM
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CHJIBI TSDKECTH — CBOOOTHOTO MaJICHUS.
OOBsiCHEHNE HE3aBUCUMOCTU YCKOPEHUS
CBOOOJIHOTO MAJICHHS OT MAcChI TeJIa.

O1eHKa BEJIMYUHBI CHIIBI TATOTEHHS,
JNIEUCTBYIOLLIEN MEXAY ABYMS TeIaMH

(711 pa3HBIX Mace).

AHanu3 IBMKEHUS HEOECHBIX TeJl

IOJT JEMUCTBUEM CHJIBI TATOTCHUS

(C MCITOJIb30BaHUEM JOTIOTHUTEIBHBIX
HMCTOYHUKOB MH(POPMAIIUN).

Pernrenue 3ama4 ¢ HCnoabp30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTCHUS U (DOPMYJIBI

JIJIS1 pacueTa CUJIbl TSKECTH.

AHaJIn3 OpUrMHAIBHOTO TEKCTA,
OMUCHIBAIOIIETO MPOSBICHUS 3aKOHA
BCEMUPHOIO TATOTECHUS; BHITIOJHEHUE 33/ JaHU I
10 TEKCTY (CMBICJIOBOE UTCHUE).

HaGmronenue n 06CyxaeHre onbITOB

110 U3MEHEHUIO Beca TeJla MPU YCKOPEHHOM
JIBIDKCHUH.

AHau3 yCJIOBUM BOSHUKHOBEHHSI HEBECOMOCTH
U TIEPETPYy3KHU.

Pemenue 3a1a4 Ha ornpe/iesieHUE Beca Teja

B PA3JIMYHBIX YCIIOBUSX.

AHanu3 cuJl, AeUCTBYIOIINUX HA TEJIO,
MOKOSIIIIeecs] Ha OIope.

OrnpenenieHue IEHTPa TSHKECTH Pa3IUYHbBIX Tell
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1.3.

3aKOHBI COXPAHEHUS

10

Nmnynsc tena. U3menenue
UMIIyJibca. IMIyJibc CUIbI.
3aKOH COXpaHEHUS
uMIyJibca. PeaktuBHoe
JBUYKEHUE.

Mexanuueckas pabora

¥ MOIIHOCTh. PaboTa cui
TSYKECTH, YIIPYTOCTH,
TpeHus. CBA3b SHEPTUU

u paboTsl. [loTeHnnanbHas
SHEPrus Tena, HOIHITOro
HaJl TOBEPXHOCTHIO 3EMJIH.
[ToTeHunanbHas SHEPTUsS
CKAaTOM MPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETUUYECKOU
DHEPTHUH. 3aKOH COXPaHECHUS
MEXAHUYECKOU SHEPTUU

Hab6ntonenue u 00CyX1€HUE OMBITOB,
JIEMOHCTPHUPYIOIIUX MIepeiady UMITYJIbCa

P B3aUMO/JICHCTBUU TeEJI, 3aKOH COXPaHCHUS
UMITYJIbCa MIPU a0COJIFOTHO yIIPYTOM

Y HEYIIPYTrOM B3aUMOJICHCTBUU TE.

AHanu3 CUTyaluil B OKPY>Karoeh KU3HU

C UCIIOJIb30BAHUEM 3aKOHA COXPAHCHUS
HUMITYJIbCa.

Pacrno3naBanue BJICHUS PpEAKTUBHOTO
JIBIDKCHHUS B TIPUPOJIC U TEXHUKE.
[IpumeHeHne 3aK0HA COXPAHCHHS UMITYJIbCA
JUISL pacdeTa pe3yJIbTaTOB B3aUMOICHCTBUSI TEI
(Ha mpuMepax HEYNPyroro B3auMOAECTBYUS,
YIPYroro HEHTPAIBHOTO B3aUMOJIEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJHO U3 KOTOPBIX
HETIOJIBH)KHO).

Pelrenne 3aad ¢ HCHOJIb30BaHUEM 3aKOHA
COXpaHEHHS UMITYJIbCa.

Omnpenenenue padOTH CUIIBI YIPYTOCTH

IIpU NOJBEME TPy3a C UCIOIB30BAaHUEM
HETMOJABUKHOTO U MOJABUKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3MepeHne moTeHIMaIbHOM Y3HEPTHUH YIIPYTO
nehOpMUPOBAHHOMN MPYKUHBIL.

N3mMepeHne KNHETHYECKON SJHEPTHUH TEJla

1O JJIMHE TOPMO3HOIO MYTH.
DKCIEpUMEHTAIIbHOE CPAaBHEHHE U3MEHEHUS
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MOTCHUUAIBHOU U KHHETUYECKOM DHEPTUM TENa
IIpY JBUXKECHUHU 110 HAKJIOHHOM IUIOCKOCTH.
OKCIIepUMEHTAJIbHAS IPOBEpPKA 3aKOHA
COXpPAaHEHHUs MEXaHUYECKOU JHEPIUU

pu CBOOOJHOM MaJICHUU.

IIprMeHeHne 3aK0Ha COXpaHEHUS
MEXaHUYECKOU YHEPIUU IS pacuera

HOTCHHH&J’IBHOﬁ 1 KMHETUYECKOU SHCPI‘I/Iﬁ TCia.

Pemenue 3aa4 C UCITIOJIB30BAHHUCM 3aKOHA
COXPAaHCHUA MEXaHUYECKOM OHCPIUHU

Hroro no pazgeny

40

MexaHuueckue KoJ1e0aHusl ¥ BOJTHBI

2.1

Mexaanueckue
KoJicOaHUs

7

KonebarensHoe ABUKEHHE.
OCHOBHBIE XapaKTEPUCTUKU
KOJIeOaHUM: IEPUOI,
4acToTa, aMIUIUTYyAa.
MaremaTrueckui u
MPY>KUHHBIA MasITHUKHU.
[IpeBpaienue s3Heprun
pu KoJieOaTeIbHOM
JIBU>KEHUU.

3aryxaromue KojaeoaHusl.
BeinyxaeHHbIC KOTCOaHUs.
Pe3onanc

HaOmronenue koxeOauuii moa JeiCTBUEM CHUIT
TSOKECTH U YIIPYTOCTU U OOHApYyKeHUE
MOI00HBIX KOJICOAHHM B OKPYIKAIOIIIEM MHUPE.
AHanu3 KojieOaHH rpy3a Ha HUTH

Y Ha MPY>KUHE.

OmnpeaeneHue 4acTOThl KOJIeOaHUM
MaTEMATUYECKOTO U NPY>KUHHOTO MAsITHUKOB.
Habaronenue u oObsiCHEHUE SIBICHUS
pe30HaHca.

HccnenoBanne 3aBUCUMOCTH NIEPUOIA
KoJIeOaHUM MOABEIICHHOTO K HUTH Tpy3a

OT JJIWHBI HUTH.

[IpoBepka HE3aBUCUMOCTH MEPHOIa KOJIeOaHMI

I'py3a, IOABCHICHHOI'O K JICHTC, OT MACCEI I'py3a.

HaOmronenue u o0CyX1€HUE OIBITOB,
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JIEMOHCTPHUPYIOIINUX 3aBUCUMOCTD TIEPUOIA
KOJIcOaHMIA TTPYKUHHOTO MasITHUKA OT MACChI
Ipy3a U KECTKOCTH MPYKUHBI.

IIprMeHeHne MaTeMaTU4ECKOTO

Y MPY>KHHHOT'O MAsTHUKOB B KA4E€CTBE MOJICIICH
JUTS ONTMCaHUS KOJIeOaHU B OKpPYKaOIIEM
MUpE.

Pemenue 3a1a4, CBA3aHHBIX C BEIYUCIICHHEM
WJIA OTICHKOW 9acTOTHI (TIepro/ia)
KoJ1e0aHuH.

Hsmepenue yckopenus c60000H020 nademust

2.2

Mexaanueckue
BOJIHBI. 3BYK

MexaHn4ecKue BOJHBI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IpononbHbIe

Y TIOTIEPEYHbIC BOJIHBI.
JImiHa BOJTHBI M CKOPOCTH €€
pacnpocTpaHCHUS.
MexaHn4eCKue BOJTHBI

B TBEPJ/IOM TeJI€,
CECMUYECKUE BOJIHBL.
3ByK. [ poMKOCTB 3ByKa

¥ BbICOTa ToHA. OTpakeHue
3Byka. Ma(ppa3ByK

U yJIBTPa3BYK

OOHapyKeHHe U aHAJIU3 BOJTHOBBIX SIBICHUM
B OKPY>KaI0IlleM MHpE.

Hab6mronenue pacpocTpaHeHus PO0JIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJIEIIN)

¥ 00HaApyKEHUE aHAJIOTUYHBIX BUI0B BOJIH

B NpUpo/ie (3BYK, BOJHBI HA BOJIE).
Brruncrienre AuHbI BOJTHBI K CKOPOCTH
pacrnpoCTpaHEeHUs: 3BYKOBBIX BOJIH.
DKCHEepUMEHTAIILHOE OTpPEIeTICHUE TPAHUIL
YaCTOTBI CIBIIINMBIX 3BYKOBBIX

KoJIe0aHu.

HabGntonenre 3aBUCMMOCTH BBICOTHI 3BYKa

OT 4acTOTHI (B TOM YHUCJIE, C UCTIOJIb30BaHUEM
MY3bIKQJIbHBIX HHCTPYMEHTOB).
Hab6ntonenue u o0bsicCHEHUE SIBIICHUS
aKyCTUYECKOT0 PE30HAHCA.
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AHan3 OPUTMHAIBHOTO TEKCTA, OCBALIEHHOTO
UCIIOJIb30BaHUIO 3BYKa (WM YJIbTPA3BYKa)

B TEXHUKE (IXOJIOKAIUSs, YIbTPA3BYK

B MEJMIIMHE U JIP.); BHIIOJIHEHHE 3a/IaHUN

110 TEKCTY (CMBICIIOBOE YTEHHUE)

Uroro no pazgeny

15

3HeKTp0MaFHI/ITH06 moJi€ U 3JICEKTPOMATIrHUTHBIC BOJIHbBI

3.1 | DnekTpoMarauTHOE 6 DJIEKTPOMArHUTHOE TOJIE. [TocTpoenue paccyxaeHuil, 000CHOBBIBAIOIINX
noJje ONEeKTPOMAarHUTHBIE BOIHBL. | B3AUMOCBA3b AJIEKTPUUECKOT0 U MATHUTHOTO
Y DJIEKTPOMAarHUTHBIE CaoiicTBa IOJIEH.
BOJIHBI 3JEKTPOMArHUTHBIX BOJIH. DKCIEpUMEHTAIbHOE U3yYEHHUE CBOMCTB
[IIkaJia >IEKTPOMArHUTHBIX | 3JIEKTPOMATrHUTHBIX BOJIH (B TOM YHUCIIE
BOJIH. Mcnonp3oBanme C TIOMOIIIbI0 MOOMIIBHOTO TeedoHa).
3JICKTPOMArHUTHBIX BOJIH AHanu3 peHTr€eHOBCKUX CHUMKOB
IUISl COTOBOM CBSI3H. YeJI0BEUYECKOI0 OPraHu3Ma.
ONEKTpOMAarHuTHas IPUPOAA | AHAJIM3 TEKCTOB, ONMUCHIBAIONIUX TPOSBICHHUS
ceeta. CKOpPOCTh CBETA. AIIEKTPOMArHUTHOTO U3JIYYEHUS B IPUPOJE:
BonHoBEIE CBOMCTBA CBETA KUBBIE OPraHU3MBbI, U3JTy4YEHUsI HEOECHBIX TeJ
(CMBICIIOBOE UTEHUE).
PacriozHaBaHue 1 aHAIN3 pa3InYHBIX
IPUMEHEHUH AIEKTPOMAarHUTHBIX BOJIH
B TEXHHKE.
N3ydeHne BOJTHOBBIX CBOMCTB CBETA.
Pemenue 3a1a4 ¢ ucnoiab3oBaHueM (popmyi
JUISL CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YAaCTOTHI CBETA
Uroro mo pazmeny 6

60



CBeToOBBI€ ABJICHUSA

4.1

3aKOHBI
pacrpocTpaHeHus
CBeTa

JlyueBas Mozenb cBeTa.
Hcrounuku ceera.
[Ipsamonunenoe
pacIpocTpaHeHHUE CBETA.
3atmenusa Consua u JIyHBbI.
Otpaxenue ceta. [limockoe
3epKajo. 3aKOH OTpa)XEHUs
CBETa.

IIpenomnenue ceera. 3aKoH
npesomiienus ceera. [lonHoe
BHYTPEHHEE OTPAKEHUE
ceera. lcnionp3oBanue
IIOJIHOTO BHYTPEHHETO
OTpPaXXEHUS B OITHYECKUX
CBETOBOJIAX

Ha6ntoeHue onbIToB, IEMOHCTPUPYIOIINX
SIBIICHUC TIPSIMOJIMHEHHOTO
pacrpoCTpaHEHUS CBETa

(BOBHUKHOBEHHUE TEHU U MOJIYTEHN),

Y X UHTEPIPETAIHS C UCTIOIb30BaHHEM
MOHSITUS CBETOBOTO JIyya.

OOBsICHEHHE U MOJICTTUPOBAHUE COTHEUHOT'O
Y JIYHHOTO 3aTMCHU.

HccnenoBanue 3aBUCUMOCTH

yTriia OTPa)KEHUsI CBETOBOTO JIy4a OT yriia
naJCHMUA.

N3y4yeHune cBONCTB N300paKE€HUs B IJIOCKOM
3epKaje.

HaOmroienue n 00bsICHEHNE OITBITOB

0 TIOJTYYEHUIO U300paKEHHI B BOTHYTOM

U BBIIMTYKIJIOM 3€pKajiax.

HaoOmnronenue u 00bsICHEHHE OIBITOB

0 MPEJIOMJICHUIO CBETa HA TPAHUIIE
Pa3TUYHBIX CPEJI, B TOM YHCIIE OIBITOB

C TIOJTHBIM BHYTPEHHUM OTPAKEHUEM.
HccnenoBanue 3aBUCUMOCTH yTJIa
MPEIOMJICHHS OT YTJIa TIaJICHHS CBETOBOTO JIyda
HA TPAHUIIE «BO3TYX—CTEKIION.
Pacno3naBaHue SIBIICHUN OTPAKEHUS

Y TIPEJIOMJICHUS CBETa B TOBCEHEBHOM
KU3HU.
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AHanu3 1 00bSICHEHHUE SBJICHUS ONTHYECKOTO
MUpaxa.

Pemenue 3aga4 ¢ HCIOJIL30BAHUEM 3aKOHOB
OTpAKCHUA U ITPCIIOMJICHHUA CBCTA

4.2 | JIuH3bI ¥ OITHYECCKHUEC 6 JIunza. Xon nyueii B tuH3e. | [lonmyueHue nzo0pakxeHuM ¢ TOMOIIBIO
npuOOpbI Onrtnueckas cucrema coOuparouiei 1 paccenBaroiei JINH3.
dotoanmapara, mukpockomna | OnpeaeneHue GOKYCHOTO pacCTOSHUS
u Teneckomna. ['na3 kak Y ONTUYECKON CUJTBI COOUpAIOIIIEH
OTITHYECKAsI CUCTEMA. JIUH3BIL.
brnuzopykocTh AHanu3 ycTpONCTBA ¥ MPUHITUTIA ICHCTBUS
U JaTbHO30PKOCTh HEKOTOPBIX ONTHYECKUX MPUOOPOB:
doToamnmnapaTa, MUKPOCKOIIa, TEJIECKOIA.
M3yueHne Moenu ria3za Kak ONTHYECKOM
CUCTEMBI.
AHanu3 siBJeHUN OJU30pYKOCTH
Y 1aJIbHO30PKOCTH, TPUHIUIIA AEHCTBUS
OYKOB
4.3 | Paznoxenue 6e10ro 3 Pasnoxxenue 6e1oro ceeta Ha6mronenue pasnoskeHus 6eJ10ro cBeta
CBETa B CHEKTP B criekTp. OnbiTel Hbl0TOHA. | B CITEKTD.
CroxeHue CreKTpaibHbIX Habmonenne n o0bsICHEHNE OTIBITOB
uBeToB. J(ucnepcus ceera IO MOJYYEHHIO OEJIOr0 CBETA MPU CIIOKEHUU
CBETa Pa3HbIX I[BETOB.
[IpoBeneHue u 00ObICHEHNE ONTBITOB
10 BOCIIPUSITHIO LIBETA MPEIMETOB MIPU UX
HaOJII0JIEHUH Yepe3 LIBETOBbIE (DUITBTPHI
(LIBETHBIE OYKK)
Uroro no pazneny 15
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KBaHTOBBIC IBJICHUSA

5.1 | Ucniyckanwme u Omnbitet Pe3epdopna OO6cyxnenue 1enu onbiToB Pesepdopaa
IIOTJIOLIEHUE CBETA Y IJIaHETapHas MOJEIb 10 UCCIIEJOBAHUIO AaTOMOB, BBIIBUKEHNE
aTOMOM aroma. Mozens atoMa bopa. | runores3 0 BO3MOKHBIX pE3yJIbTaTaX ONbITOB

HcnyckaHue u MOMNIOMIEHHE | B 3aBUCUMOCTH OT IIPEAIIOIAraeMOr0 CTPOEHUS

cBera aToMoM. KBaHTHI. aTOMOB, (hOPMYJIMPOBAHHE BHIBOJIOB

JIunenyaTele CIEKTPBI U3 PE3YJIBTATOB ONBITOB.
OO6cyxaeHne NpoOTUBOPEUNi MIaHeTapHON
MOZENIHN aTOMa U OCHOBaHUH ISl TUIIOTE3bI
Bbopa o cranmoHapHbIX OpOUTaX IIIEKTPOHOB.
HabGutonenue CriomHbIX U TUHEHYaThIX
CIEKTPOB U3JIYyYEHHUSI Pa3TUYHBIX BEIIECTB.
OObsicHEHUE JTMHENYATHIX CIIEKTPOB U3ITYUCHHUS

5.2 | CtpoeHmne aTOMHOTO PagnoaktuBHOCTB. Anbga-, | OOCyKIeHHE BO3MOXKHBIX TUIIOTE3 O MOJICTISX

sanpa

OeTa- ¥ raMMa-u3Iy4deHUsI.
CtpoeHue aToMHOTO sijipa.
Hyxnonnas monenb
aTOMHOTO sijipa. M3oTomsl.
PagnoakTuBHbBIC
npespaieHus. [lepuon
roJjypacnaja aTOMHBIX SIJIEP

CTPOEHHUS Sapa.
OmnpeneneHue cocTana siep 1o 3aJaHHBIM
MaCCOBBIM M 3apsIIOBBIM YHCIIaM

U 110 TTOJIOKEHHUIO B IEPUOJUIECKOMN crcTeMe
AJIEMEHTOB.

AHanu3 U3MEHEHHUs COCTaBa si/Ipa U €ro
MOJIOKEHHUS B IEPUOJIMUECKON cucTeMe

MPU 0-pPaIUOAKTUBHOCTH.

HccnenoBanue TPEKOB 0-4aCTHIL IO TOTOBBIM
dboTorpadusim.

OOHapykeHHe U U3MEpPEHNE PaIHAlIMIOHHOTO
(b oHa C MOMOIUIBIO JO3UMETPA, OIIEHKA €ro
MHTEHCHUBHOCTH.
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Ananu3 OMOJOTHYECKUX U3MEHCHUH,
MIPOUCXOIAIINX TIOJ ACHCTBUEM
pPaOAKTHBHBIX U3ITYYCHHM.
Vcnonb30BaHNe paiMiOAKTUBHBIX M3TYUCHHN
B MEUIIMHE

5.3 | SlnepHble peakiuu 7 Anepusie peakuuu. 3akoHbl | Pemienue 3a1a4 ¢ HCNOJIb30BaHUEM 3aKOHOB
COXpaHEHMS 3aps10BOrO COXpaHEHHMsI MACCOBBIX U 3apsI0BbIX YHCEII
Y MacCOBOT'0 YHCEIL. Ha ONPEACIICHUE PE3YJITATOB SAECPHBIX
DHeprus CBsA3U aTOMHBIX peaKkuuii; aHaJIn3 BO3MOKHOCTH
anep. CBsi3b Macchl VI HEBO3MOKHOCTH SIAEPHON PEAKIUU.
1 oHepruu. Peakiyu cunTe3a | OneHKa YHEPTUH CBSI3H e C UCTIOJIb30BAHUEM
u nenenus saaep. UcTtounuku | hopmyibl DAHINTEHHA.
sHepruu COHIA U 3BE3]1. OOcyxkeHne NepcrneKTHB UCTIONb30BaHUS
SAnepHas sHEpreTHKa. YIPaBISEMOr0 TEPMOSIEPHOTO CUHTE3A.
JleicTBHS paguOaKTUBHBIX OO6cyxaeHre TPeUMyIECTB U IKOJIOTHIECKUX
W3JIy4YCHHUI Ha KUBBIE npo0JieM, CBSI3aHHBIX C SJIEPHON DHEPTreTUKON
OpraHU3MBI

Hroro no pazgeny 17

IHoBTOPUTEIHbHO-0000 A0V MOTYJIb

IToBTOpEHUE 9 CucremaTtuzanus BrimoniHeHne yueOHBIX 3a/1aHUi, TPEOYIOIINX

1 00001eHre
CoJIep)KaHMs Kypca
bu3ukm 3a 7-9 KIacchl

1 000011IeHIE TPEIMETHOTO
COJIep KaHMs U OIbITa
JESITENIbHOCTH,
pUOOPETEHHOTO

P U3YUYEHUH BCETO Kypca
(GU3UKH OCHOBHOT'O O0IIIETO
00pa3oBaHwMsl.

JEMOHCTpAllMd KOMIIETEHTHOCTEN,
XapaKTEPU3YIOIIUX €CTECTBEHHOHAYUYHYIO
TPaMOTHOCTB:

— MPUMEHEHHUS TTOJTYYEHHBIX 3HAHUM

JUISl HAYYHOTO OOBSICHEHUS! (PU3HUECKUX
SABJIEHUN B OKPYKarOUIEH PUPOJIE,

B [TIOBCE/IHEBHOM KU3HU U BBISABICHUS
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[Tonroroska k

OCHOBHOMY
roCy/1apCTBEHHOMY
AK3aMeHy Mo (u3nKe

JU1s1 00yYaromuxcs,
BbIOpABIIMX 3TOT YUeOHbIN
npeaMer

(bU3UYECKUX OCHOB Psifia COBPEMEHHBIX
TEXHOJIOTUH;

— MPUMEHEHHSI OCBOCHHBIX
AKCIIEPUMEHTAIbHBIX

YMEHUH

JUISL UCCJIEIOBAHUS (PUBHUECKUX
SABJICHU, B TOM YHUCIIE [ IPOBEPKU
TUIIOTE3

Y BBIABJICHUS 3aKOHOMEPHOCTEM.
PelieHue pacueTHbIX 3a7]a4, B TOM YUCIIE
MPEIOIaranX UCII0JIb30BaAHUE
bu3nYecKnX Mojieel 1 OCHOBAaHHBIX Ha
COJECPKaHUHU PA3JIUYHBIX PA3JEIIOB Kypca
bu3uKH.

BelInosiHeHME U 3a11uTa rpyImnoBbIX

VI UHAUBUIYAJIBHBIX IIPOEKTOB,
CBSI3aHHBIX C COJIEp)KaHHEM Kypca QU3UKH

Hroro o pazaeny 9
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoTbI

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTejibHbIE

pecypchbl

Pazpen

1. ®u3uka u eé poJib B MNO3HAHUHN OKPYKAIOIIEr0 MUpPa

11

®du3uKa - HayKa O IPUPOJIe

bubmmoreka [{OK
https://m.edsoo.ru/7f416194
DOU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

1.2

duszndeckre BEITMINHEI

bu6moreka [IOK
https://m.edsoo.ru/7f416194
DOU3UKOH JIAB

https://physicon.ru/eor-
list/4-fizika

1.3

ECTGCTBCHHOH&Y‘IHBIP'I METO/J ITO3HAHUA

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
DOU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro o pasaciy

6

Paznea 2. IlepponayasibHble CBeIeHUS O CTPOEHUH BelllecTBa

2.1

Crpoenue BelecTa

bubmuoreka [JOK
https://m.edsoo.ru/7f416194
DOU3NKOH JIAb
https://physicon.ru/eor-
list/4-fizika
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29 JIBH>KEHME U B3aUMOJICVICTBHAE YaCTHI]
' BEIIIECTBA

bubmuoreka [JOK
https://m.edsoo0.ru/7f416194
DOU3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

2.3 ArperatHbie COCTOSIHHS BEIIECTBA

bubmmoreka [{OK
https://m.edso0.ru/7f416194
DOU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

Pa3nen 3. JIBuskeHHe M B3aUMoO/IelicTBUE TeJl

3.1 MexaHnuecKkoe IBMKEHNE

bu6moreka [IOK
https://m.edsoo0.ru/7f416194
DOU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

3.2 Wuepnus, Macca, MI0THOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
DOU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

3.3 Cuna. Bunpe! cun

14

bubmuoreka [JOK
https://m.edsoo.ru/7f416194
DOU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazaeny

21

Pasnen 4. /laBiieHue TBEPABIX TeJl, ) KMAKOCTEH M ra3oB
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4.1

Masnenue. [lepenaua nasiueHus TBEPABIMU
TCJIaMH, ) KUJAKOCTAMU U I'a3daMu

bubmuoreka [JOK
https://m.edsoo0.ru/7f416194
DOU3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

4.2

JlaBiaeHue KUJAKOCTH

bubmmoreka [{OK
https://m.edso0.ru/7f416194
DOU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.3

ATtMochepHoe naBiIeHNE

bubmmoreka [{OK
https://m.edso0.ru/7f416194
DOUN3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.4

JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE
B HUX TEJIO

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
DOU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

21

Pasznen 5. Pabora u MOIIHOCTL. JHeprus

5.1

Paborta 1 MOIIIHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/7f416194
DOU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

5.2

HpOCTLIe MCXaHU3MBbI

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
DOU3UKOH JIAB

https://physicon.ru/eor-

list/4-fizika
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bubmuoreka [JOK
https://m.edsoo.ru/7f416194

5.3 MexaHuueckasi SHEpTHUs 4 1 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazgeny 12
bubmmoreka [{OK
https://m.edsoo.ru/7f416194

PesepBHOE Bpems 3 ®U3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 12
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8 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM U poBLIE
Ne i/ P Kourpoububie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Pa3zned 1. TensioBblie iBJeHUS
bubmmoreka [{OK
https://m.edsoo0.ru/7f4181ce
1.1 CtpoeHue u CBOMCTBA BEIIECTBA 7 OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bu6moreka [IOK
https://m.edsoo.ru/7f4181ce
1.2 TertoBbIe MPOIIECCHI 21 1 5 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro mo pazaeny 28
Pa3znen 2. DiiekTpuyecknue 1 MAarHUTHbIE SIBJICHUS
bu6mmoreka [JOK
DJIEKTPUYECKUE 3apsiibl. 3apsSKEHHbIC Tella https://m.edso0.ru/7f4181ce
2.1 U UX B3aUMOJIEHICTBHE ! 1 PUSIKOH JIA
A https://physicon.ru/eor-
list/4-fizika
bubnuoreka [JOK
https://m.edsoo.ru/7f4181ce
2.2 IToCTOSAHHBIN 2NEKTPUUYECKUI TOK 20 2 7 ®U3MKOH JIAB

https://physicon.ru/eor-
list/4-fizika
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2.3 MarauTHsble ABJIEHUS

1.5

bubmuoreka [JOK
https.//m.edsoo.ru/7f4181ce
DOUN3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

24 DNeKTpOMarHUTHAsE MHIAYKLNS

bubmmoreka [{OK
https.//m.edsoo.ru/7f4181ce
DOUN3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

37

Pe3epBHOE BpeMmst

bu6mmorexa [JOK
https://m.edsoo.ru/7f4181ce
DOU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM U poBLIE
Ne i/ P Kourpoububie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznea 1. Mexanu4yeckue siBJICHUSA
bubmmoreka [{OK
https://m.edsoo.ru/7f41a4a6
MexaHnueckoe IBMKEHUE U CIIOCOOBI €ro
1.1 10 1 DOU3UKOH JIAB
OIINCAHUA .
https://physicon.ru/eor-
list/4-fizika
bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6
1.2 Bsaumoneiicteue ten 20 1 3 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHCHHS 10 3 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Utoro no pazneny 40
Pa3pen 2. Mexanndeckune KoJ1e0aHUS M BOJTHBI
bubnuoreka [JOK
https://m.edsoo.ru/7f41a4a6
2.1 Mexannueckue KoJjiebaHus 7 3 ®OU3BUKOH JIAB

https://physicon.ru/eor-
list/4-fizika
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bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

2.2 MexaHU4ecKue BOJIHBI. 3BYK 8 ®U3VKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazgeny 15

Paznen 3. 3HeKTp0MaFHHTHOC OJI€ U 3JICKTPOMArHUTHBLIC BOJIHBI

3.1

DNEeKTPOMarHuTHOE MOJIE U
OJICKTPOMArHUTHBIC BOJIHBL

bubmmoreka [{OK
https.//m.edsoo.ru/7f41a4a6
DOUN3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

Pa3nena 4. CBeToBbIe IBJICHUS

4.1

3aKOHBI pacPOCTPAHEHHUS CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
DOU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.2

JIMH3BI U ONITUYECKUE TPUOOPHI

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
DOU3HMKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.3

Paznoxxenune Oemoro cBeTa B CIICKTP

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
DOU3NKOH JIAb
https://physicon.ru/eor-

list/4-fizika
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Hroro no pazgeny 15
Pa3nen 5. KBaHTOBLIE SIBJEHHUS
bubmmoreka [{OK
https://m.edsoo.ru/7f41a4a6
5.1 Hcenyckanue v NOromeHrne CBeTa aroMoM 4 1 OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubmmoreka [{OK
https://m.edsoo.ru/7f41a4a6
5.2 CrtpoeHne aTOMHOTO sjipa 6 1 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakiuu 7 1 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro mo pazaeny 17
Pasnen 6. [loBToOpuTE 1bHO-00001IAK0 M MOLY b
bu6mmoreka [JOK
[ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS https://m.edso0.ru/7f41a4a6
6.1 Kypca ¢hu3uku 3a 7-9 Kimacc d 2 OU3MKOH JIAb
yp https://physicon.ru/eor-
list/4-fizika
Uroro no pazgeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
[
Jrj;n Tema ypoxa Bcero Kontpoabusie | Hpaxrireckie i[:;:eﬂlrlﬂ :)Igg)al;?)l.;l;feﬂbl{ble
padoTsI padoThbI pecypest

®du3nKa — Hayka O MPUPOJIE.

1 SABnenus npupoasl. dusnyeckue 1 https://m.eds00.ru/3c9c9366
SIBJICHHS
MexaHn4decKkue, TeIUIOBBIE,

2 JNEKTPUYECKUE, MATHUTHBIE, 1 https://m.edsoo.ru/df1f6fb8
CBETOBHIC, 3BYKOBBIC SIBIICHUSI

3 DusHHECKHE BETIHHbL 1 HX 1 https://m.edsoo.ru/6185e41e
U3MEPEHUE
Ypok-uccnenoanue "N3mepenne

4 TEMIIEpaTyPHl HpH oMot 1 1 https://m.edsoo.ru/2312c9d7
KUJKOCTHOTO TEPMOMETPA U
JlaTYuKa TEMIIEPATyphl"
Kaxk ¢usuka u npyrue
€CTECTBEHHbBIEC HAYKH U3Y4aIOT

5 mpupozty. EeTecTheHHORaY Hbiit 1 https://m.edsoo.ru/3842f3a4
MeToJ no3HaHus. Onucaxue
(bu3MYECKUX SBJICHUN C TIOMOIIBIO
MOJIeen
VYpok-uccnenosanue "[Iposepka

6 TUIIOTE3BI: JaILHOCTD MOJIETA 1 1 https://m.edsoo.ru/145e7ble

IIapuka, IMymeHHOro
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TOPU30HTAJIBHO, TEM 6OJIBIJ_IC, 4eM
OoJbIIe BHICOTA ITycKa"

Crtpoenue BemiectBa. OMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIECTBA

https://m.edsoo.ru/12a57dbb

JIBM>KEHHE 4acTull BEUIECTBa

https://m.edsoo.ru/bcdf4162

Ypoxk-uccnenoanue «ONbITHI MO
HaOJIIOACHUIO TEIJIOBOTO
pacIIUPEHUS Ta30B»

https://m.edsoo.ru/dc28d455

10

ArperatHble COCTOSIHHS BEIIECTBA

https://m.edsoo.ru/93dd87d7

11

B3anMocBs3p Mex 1y cBOMCTBaMU
BEILIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX M UX

ATOMHOMOJIEKYJISIPHBIM CTPOEHHUEM.

Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOJEI

https://m.edsoo.ru/bb22e4a5

12

Mexannueckoe OBUKEHHUE.
PaBHOMEpHOE M HEpaBHOMEPHOE
JBIDKEHUE

https://m.edsoo.ru/43ceabl19

13

Cxopoctb. Equnuiibl ckopoctu

https://m.edsoo.ru/fdd6c394

14

Pacuer IIYTHU 1 BPEMCHU ABUXKCHUSA

https://m.edsoo.ru/f1164e28

15

Wueprus. 3akoH HHEPITUH.
B3anmMoelicTBre Ten Kak mpuYruHa
W3MEHEHHUS CKOPOCTH JIBIDKCHHS
Ten

https://m.edsoo.ru/7b9b482e

16

IInoTHOCTE BemiecTBa. Pacuer
Macchel M1 00beMa Telia o ero
IJIOTHOCTH

https://m.edsoo.ru/4cd7ale8
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JlaboparopHas paboTa

17 «OrnpeneneHune MIOTHOCTU https://m.edso0.ru/766f1f89
TBEPIOTO TEIA»

18 POIIICHHE 36/4% 110 TOME https://m.edsoo.ru/3f769a5a
"[lnoTHOCTH BemiecTBa"
Cuna xak xapakTepucTuKa

19 B3aumoiericTBus Ten. Cumna https://m.edso0.ru/2546928c
ynpyroctH. 3akoH ['yka
JlabopaTtopHnas pabota «3ydyeHue

20 JABHCHMOCTH PavTsDReHHA https://m.edsoo.ru/afbd9bdd
(medopmanyiv) Ipy>KMHBI OT
MPUIIOKEHHON CUIIBI»

21 SIBnenne Tarotenus. Cuia TSHKECTH https://m.edsoo.ru/5f763ae9
CBs3b MEXTY CUIION TSKECTH U

22 Maccoii Tena. Bec tena. Pemenne https://m.edsoo.ru/511ca9df
3aga4 o teme "Cuia tsokectd"”
Cuna TsDKecTH Ha IpyTrUX IUIaHeTax.

23 dusnvecKue XapakTepruCTUKH https://m.edsoo.ru/384f287b
IJIaHET

24 N3mepenue cun. lunamometp https://m.edsoo.ru/f6639f2d

25 Bec tena. HeBecomocTh https://m.edsoo.ru/594bb9cd
CrnosxeHue AByX Cul,

26 HaIpaBJICHHBIX 10 OJTHON MIPSAMO. https://m.edsoo.ru/62elae35
PaBHopelicTBYIOIIAs CHIT

27 Pemrerme sazatt 0o Teme https://m.edsoo.ru/78755da8

"PaBHogeiicTByrOmas cuin”
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28

TpeHue CKOJIbKEHUS U TPEHUE
nokos. Tpenue B nmpupoae u
TEXHUKE

https://m.edsoo.ru/8481bh4bd

29

JIabopartopnas padota «3ydyenue
3aBUCHMOCTHU CHUJIbI TPCHUA
CKOJIBXXEHUSA OT CUJIbI JaBJICHUS U
XapakTepa COMPUKACAIOIIUXCS
ITIOBEPXHOCTEN»

https://m.edsoo.ru/99ea5ef7

30

Pemenue 3agau Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHITBI

https://m.edso0.ru/38b267h8

31

Pemenue 3agay mo remam: «Bec
tenay, «I'paduueckoe n3oOpaxeHue
cry, «CHIBIy,
«PaBHOACHCTBYIOIIAS CHID»

https://m.edsoo.ru/f2fbfbaa

32

KonTtponpHas paboTa o Temam:
«MexaHHuYecKOe JBIKEHUEY,
«Macca, TIIOTHOCTEY, «Bec Temay,
«I"paduyeckoe n300pasKCHUE CHIDY,
«Cunb»

https://m.edsoo.ru/33fe531c

33

JaBnenue. CiocoObl yMEHBIIICHUS
Y YBETTUYCHUS TABJICHUS

https://m.edsoo.ru/e56bd875

34

JlaBiieHue ra3za. 3aBHCUMOCTD
JaBJIECHH ra3a oT 00bEMa,
TEMIEPATYPHI

https://m.edsoo.ru/41e7cach

35

[Iepenaua naBieHus TBEPABIMU
TeJaMH, KUJKOCTSIMU U Ta3aMU.
3akon [Tackans

https://m.edsoo.ru/cfb73461
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JlaBiieHUE B )KUIKOCTH U Tase,

36 BBI3BAHHOC JCHCTBHEM CHIIBI https://m.edso00.ru/8e8367h5
TSAXKECCTU
Pemenue 3ama4 mo teme «/laBinenue

37 B JKUJIKOCTH M Ta3e. 3aKOH https://m.edsoo.ru/3c9f6fad
ITackamsay

38 CooOmaromuecst COCyIbI https://m.edso0.ru/384621b8

39 I'uapaBnmaeckuii mpece https://m.edsoo.ru/f6417ca4

40 MaHOMeTpH; Hopusepoii https://m.edso0.ru/1f58766b
KUOAKOCTHBIM HACOC
Atmocdepa 3emiu. [Tpuunnsl
CYyILECTBOBAHUS BO3TyIIHON

41 000J109kH 3eMTH. 3aBUCHMOCTh https://m.eds00.ru/9249b692
aTMOC(hEepHOTO JAABJICHUS OT
BBICOTHI HaJT YyDOBHEM MOPSI

42 Bec posayxa. Ammocgeproe https://m.edsoo.ru/ccd4dad5
JABJICHUE

43 Hsmepenne armocgeproro https://m.edsoo.ru/22f14fba
nayienusi. OnbIT Toppuyenu
3aBHUCHMOCTb aTMOC(HEPHOTrO

44 JABJICHUS OT BBICOTHI HaJl YyPOBHEM https://m.edsoo.ru/6c48c524
MOpst
Bapometp-anepoua. AtmochepHoe

45 https://m.edso0.ru/e7a99517
JABJICHUE Ha PA3JIMYHBIX BHICOTAX

46 Pemere safa 10 TeMe https://m.edso0.ru/c12835a8

"ATtmoc¢epHoe naBieHue"”
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47

JlelicTBUE )KUJIKOCTHU M Ta3a Ha
MIOTPYKEHHOE B HUX TEJIO.
ApxumesnoBa cuia

https://m.edsoo.ru/ac71c7fa

48

Jlaboparopuas paboTa
«OrnpeneneHue BbITaIKUBAOLIEH
CHUJIbI, ICVCTBYIOILIEH HA TEIO,
IOTPY>KEHHOC B )KUAKOCTB»

https://m.edsoo.ru/3749d5cc

49

JlabopaTopHast paboTa 1o Teme
«HccnenoBanne 3aBUCUMOCTH Beca
TeJa B BOJE OT 00bEéMa
MOTPYKEHHOM B KUJIKOCTh YaCTH
Tena»

https://m.edso0.ru/3c11398¢

50

IlnaBanue Ten

https://m.edsoo.ru/celf25ac

51

JlaGopaTtopHnas pabota
"KonctpynpoBaHue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKHU U
OTpeieNICHuE €€
rpy30n0AbEMHOCTH"

https://m.edsoo.ru/ce4a8f8a

52

Pemtenue 3ama4 o remam:
«[lnaBanue Cyn0B.
BosznyxomnaBanue», «JlaBinenue
TBEP/IbIX TEJ, )KUJIKOCTEH U Ta30B»

https://m.edso0.ru/3373694e

53

Mexanuyeckas pabota

https://m.edsoo.ru/8a8cac47

54

MomHocTts. EauHuIe MOITHOCTH

https://m.edsoo.ru/4395592e

55

VYpoxk-uccnenosanue "Pacuér
MOITHOCTH, pa3BUBAaEMOM IIpH
HoabEME IO JIECTHHUIE"

https://m.edsoo.ru/8e9f821a
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56

IIpocTeie Mexanu3mel. Peryar.
PaBHOBECHE cuil Ha peruare

https://m.edsoo.ru/1283aa34

57

KonTtposnsHas paboTa o teme
«/laBnenue TBEpABIX TEN,
KUIKOCTEH U Ta30By /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edso0.ru/3¢391d99

58

PesepsHbliit ypok. Pabora ¢
TEKCTaMHM 110 TeMe «JlaBiieHue
TBEPJBIX TEIN, )KUJKOCTEH U Ta30B» /
Bcepoccuiickas nmpoBepoyHas
pabota

https://m.edso0.ru/76988618

59

Poruaru B TexHuke, ObITY U
npupoje. JlabopatopHas padora
«HccnenoBanue ycnoBHit
paBHOBECHS pbluara»

0.5

https://m.edsoo.ru/85ed83cc

60

Pemrenue 3agayq mo reMe «YCiI0BUS
pPaBHOBECHS pbIyara

https://m.edsoo.ru/6dlcdc72

61

Koaddumument monesnoro aercTeus
MexaHusma. Jlaboparopnas padota
«3mepenue KII/] naknoHHO#M
MIJIOCKOCTH

0.5

https://m.edsoo.ru/8a91d11d

62

Pemenne 3amau o treme "Pabora,
moiHocTh, KIT"

https://m.edsoo.ru/ab3c7eaf

63

MexaHnyeckasi 3HEpPTHUs.
Kunernueckast 1 moTeHIMaIbHAas
SHEprus

https://m.edsoo.ru/2delcc24
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64

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPrUu

https://m.edsoo.ru/92e9efac

65

YPOK-3KCIIEpUMEHT 10 TEME
"DKCnepUMEHTANIbHOE OTIpEAETICHUE
M3MEHEHUS] KHHETUYECKON 1
MOTEHIIMATILHON YHEPTUU TIPU
CKAaThIBAaHHMH TeJa MO HAKJIOHHON
MJI0CKOCTH"

https://m.edsoo.ru/fbb989ba

66

KonTponsnas pabora no teme
«PaboTa 1 MOIIHOCTb. DHEPrUs»

https://m.edsoo.ru/1a4d3478

67

PesepsHslit ypok. Pabora ¢
TEKCTaMU I10 TeMe "MexaHnuecKkoe
nBIOKeHne"

https://m.edsoo.ru/355411fe

68

PesepBubiit ypok. Pabora ¢
Tekctamu 1o teme "Pabora.
MomHocTh. DHeprus"”

https://m.edsoo.ru/281b265e

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68

12
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8 KUIIACC

KoanuyecTBOo 4acos DJIeKTPOHHbIE
N Tema ypoka Konrpoasubie | IlpakTuueckue Aara wHppoBLIe
n/n Bcero H3ydeHusi | oOpazoBaTejbHbIE
padoTsbI padoThI pecypest

OCHOBHBIE ITOJIOKECHUS

1 MOTICKYIAPHOKUHCTHACCKOH 1 https://m.edsoo.ru/4b6b1523
TCOPUHN U UX OIIBITHBIC
MMOATBECPXKIACHUSA

2 Macca u pazMep aTOMOB M MOJIEKYJI 1 https://m.eds00.ru/51284758
Monenu TBEpPAOTO, )KUAKOTO U

3 ra3000pa3HOro COCTOSTHUH 1 https://m.edso0.ru/7236c9f9
BEIICCTBA
OObsicHEHNE CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOT0

4 COCTOSIHMH BEIIECTBA HA OCHOBE 1 https://m.eds00.ru/94849842
MOJIOYKEHUH MOJICKYJISIPHO-
KHHETHYECKON TEOPUHU

5 Kpucranuieckue n amopreie 1 https://m.edsoo.ru/5d25b3dd
Tela

6 CMauHBAHHC H KAIHILIAPHOCTE. 1 https://m.edso0.ru/8bb5494b
[ToBepxXHOCTHOE HATSHKEHUE

7 TennoBoe pacIMpeHne U CKATUE 1 https://m.edsoo.ru/42dc6eaf
Temnepatypa. CBs3b TeMIIepaTyphl

8 CO CKOPOCTBIO TEIJIOBOTO 1 https://m.eds00.ru/767b611b
JBKCHUS YaCTHI]

83


https://m.edsoo.ru/4b6b1523
https://m.edsoo.ru/51284758
https://m.edsoo.ru/7236c9f9
https://m.edsoo.ru/94849842
https://m.edsoo.ru/5d25b3dd
https://m.edsoo.ru/8bb5494b
https://m.edsoo.ru/42dc6eaf
https://m.edsoo.ru/767b611b

Buyrpennss sneprus. CriocoObt
M3MEHEHUS BHYTPEHHEH SHEPTHU

https://m.edsoo.ru/7a161b6d

10

Buael Tennonepenaun

https://m.edsoo.ru/e5c7ce2c

11

VYpox-koHpepeHuus
"[IpakTHUecKO€e UCII0JIb30BaHNE
TEIUIOBBIX CBOMCTB BCIICCTB U
MaTCprualoB B LCIIAX
sHeprocoepexeHus"

https://m.edsoo.ru/47298c48

12

KonmuectBo TemioTsl. Y aenpHas
TCIIIIOEMKOCTD

https://m.edsoo.ru/eb498cle

13

VYpaBHEHHE TEIUIOBOTO OasiaHca.
TennooOMeH u TeTI0OBOE
paBHOBeCHE

https://m.edsoo.ru/6aef5eca

14

JlaGopaTtopnas pabota
"UccneqoBanue IBICHUA
TEIJI000MEeHa MTPU CMEITMBAHUHT
XOJIOJTHOM U TOopstdeil BOAbI"

https://m.edsoo.ru/b1634a45

15

Pacuer xommuecTBa TCIIJIOTHI,
HCO6XOI[I/IMOFO JJI1 HarpeBaHUsA
T€J1a U BBLACIIAEMOI'O UM ITPU
OXJIAXKACHHUHU

https://m.edsoo.ru/fd21c3d1

16

JlaGopaTtopHas pabota
"Onpenenenue yaenbHOM
TEIUIOEMKOCTH BellecTBa"

https://m.edsoo.ru/aabf9721

17

3Hepr1/m TOILIMBA. Y AelIbHAs
TCIIOTA CTOpaHUA

https://m.edsoo.ru/2cf8923b
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18

[InaBnenue u oTBEpACBaHUE
KPUCTAJTIMYECKUX TeJl. Y IeTIbHast
TEIUIOTA TJIaBJICHUS

https://m.edsoo.ru/5¢93abab

19

Jlaboparopnas paboTa
"Onpenenenne yaenbHOM TeTIOThI
TJIaBJIEHUA Jibaa"

https://m.edsoo.ru/9cb89b68

20

[TapooOpazoBanue U KOHICHCAIIHSL.
Hcnapenue

https://m.edsoo.ru/943361ac

21

Kunienne. Y genbHas teriora
nmapooOpa30BaHMs U KOHJICHCAIIHH.
3aBUCUMOCTb TEMIEPATYPHI
KHUIIEHUS OT aTMOC(EPHOTO
TABIICHUS

https://m.edsoo.ru/e4c6ce3f

22

BrnaxnocTs Bo3ayxa.
JlaGopaTtopHnast pabota
"OnpeneneHne OTHOCUTEIIBHOM
BJIAKHOCTH BO3ayxa"

https://m.edsoo.ru/17eeb2af

23

Pemenne 3a1a4 Ha onpenecHuE
BJI&YKHOCTH BO3/TyXa

https://m.edsoo.ru/9f97285d

24

[IpuHIMIBI PaOOTHI TETIIOBBIX
neurareneit. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO CrOpaHUs

https://m.edsoo.ru/al4fldbc

25

KIIJI TenmoBoro aBurares.
TermnoBrle IBUTATEIN U 3aIIATA
OKpYXarolen cpebl

https://m.edsoo.ru/c1c67641

26

3aKkoH COXpaHCHU U IPCBpALlICHUS
OHCPTHUH B TCIJIOBBIX IMPOLECCAX

https://m.edso0.ru/89535ae3
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27

[ToaroToBka K KOHTPOJLHOU paboTe
1o teme "TensoBrlie IBJIECHUS.
W3MeHeHne arperaTHbIX COCTOSTHUN
BeniecTBa"

https://m.edsoo.ru/dfea43fc

28

KonTtposnsHas paboTa o teme
"TermoBsle sBinenus. U3menenue
arperaTHbIX COCTOSTHUH BeriecTBa"

https://m.edsoo.ru/64eb961f

29

Dnektpuzarus Ten. [[Ba pona
EKTPUICCKHIX 3aPSI0B

https://m.edsoo.ru/17ef865b

30

Ypok-uccienoBanue
"OnexTpu3zanus TeI UHIYKIHUEH 1
IIpY COIPUKOCHOBEHUU"

https://m.edsoo.ru/lde2a6dc

31

B3anmoelicTBre 3apsyKeHHBIX TEll.
3akoH Kynona

https://m.edso0.ru/9753c836

32

DIIEKTPUYECKOE TOJIE.
HanpsikeHHOCTD 3JIeKTpUYECKOTo
noJist. [IpuHnmn cyneprno3unuu
AIEKTPUYECKUX MOJIEH

https://m.edsoo.ru/46777f42

33

Hocutenu snexTpuueckux 3apsiioB.
DnemeHTapHbii 3apsia. CtpoeHue
aToma

https://m.edsoo.ru/d5afc8eb

34

[TpoBOAHMKY U AUDIIEKTPUKH.
3aK0H COXpaHECHHS AJICKTPUUECKOTO
3apsa

https://m.edsoo.ru/f2d4al134

35

Pemenne 3amaq Ha MMPUMCHCHUC
CBOMCTB QJICKTPUYICCKHUX 3apiaa0B

https://m.edsoo.ru/5e7ea9cc
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36

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyluiecTBoBaHus. McTouHnku
AJIEKTPUYECKOTO TOKa

https://m.edsoo.ru/67367ddc

37

JIeNCTBHS SIIEKTPUYECKOTO TOKA

https://m.edsoo.ru/aele7251

38

VYpoxk-uccnenopanue "JleiictBue
AIEKTPUYECKOTO TOJISI Ha
MIPOBOTHUKY U JUDJIEKTPUKH"

https://m.edsoo.ru/1b724c3e

39

DNEeKTPUYECKUM TOK B METAJIAX,
JKUJIKOCTSIX U ra3zax

https://m.edso0.ru/23935322

40

DJIeKTpUYECKas LEMb U €€
COCTaBHBIE YaCTH

https://m.edsoo.ru/el9acc53

41

Cuna Toka. JlabopaTopHnas pabora
"U3mepeHue u peryaupoBaHue
cuiIbl TOKa"

0.5

https://m.edsoo.ru/d67176b6

42

DIIEKTPUYECKOE HANIPSKEHHUE.
Bonbtmerp. JlaboparopHas padoTa
"N3mepenue u peryampoBaHue
HanpspKeHus"

0.5

https://m.edsoo.ru/6a219ef8

43

COHpOTI/IBJ'ICHI/IC IMPpOBOAHHKA.
y,[[eJ'ILHOG COITPOTUBJICHUE
BCIICCTBA

https://m.edsoo.ru/98c1f226

44

JlaGopaTopHas pabota
"3aBUCUMOCTb 3JIEKTPUUYECKOTO
COMPOTHBIICHHUS TPOBOJAHUKA OT €TO
JUIMHBI, TJI0IAI1 OIEPEYHOTO
cedeHus U Marepuana"

https://m.edsoo.ru/8852b3cf
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45

3aBUCHUMOCTEL CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma ams
y4acTKa e

https://m.edsoo.ru/224862ac

46

Jlaboparopnas paboTa

"UccneqoBanmne 3aBUCUMOCTH CHIIBI

TOKa, UAYIIETO Yepe3 pe3ucTop, oT
COTIPOTHBIICHUS PE3UCTOPA U
HaIpspDKEHUs Ha pe3uctope”

https://m.edsoo.ru/8fbc7cba

47

IlocnenoBaTenpHOE U
MapauieTbHOE COCTUHCHUS
HpOBO)IHI/IKOB

https://m.edsoo.ru/73f4d541

48

JlabopaTtopHnas pabota "IIpoBepka
MIpaBUJIA CIOKEHUS HANPSKEHNUN
MIPH MOCJIEeI0BATEILHOM
COEJIMHEHUH ABYX PE3UCTOPOB"

https://m.edsoo.ru/9fec21e2

49

JlaGopaTtopHnas padora "IIpoBepka
MIpaBUJIa JUIsl CUJIBI TOKA MPU
napajyuieIbHOM COeAMHEHUU
pe3uctopon"

https://m.edsoo.ru/6b9fd546

50

Pemenne 3a1a4 Ha IPUMCHCHHUC
3akoHa Oma A Pa3JIMIHOIro
COCAUHCHUA ITPOBOIHHUKOB

https://m.edsoo.ru/24e36972

51

Paborta 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
J[xoynsa-Jlenna

https://m.edsoo.ru/821f4c5b

52

JlaGoparopHas paboTa
"Onpeznenenue paboThl U
MOIITHOCTH 3JIEKTPHYECKOro ToKa"

https://m.edsoo.ru/dd1d4d66
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53

DIEeKTPUYECKUE LIETTH U
MOTPEOUTENN IIEKTPUIECKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/f4fle71a

54

ITocTossHHBIE MarHuTHI, UX
B3aUMO/EHCTBUE

https://m.edsoo.ru/6e766c29

55

VYpok-uccnenosanue "M3yuenue
OJIEN TIOCTOSTHHBIX MArHuTOB"

https://m.edsoo.ru/3ab2bd56

56

MarnutHoe 1oj1e. MarauTHoE oJe
3eMJI U €ro 3HaYEHHUE IS KU3HU
Ha 3emiie

https://m.edsoo.ru/34fb13d5

57

[ToaroroBka K KOHTPOJILHOM paboTe
1o TemMe "DNEKTPUIECKUE 3apsbl.
3apsKEHHbIE TeJla U UX
B3auMoaeiicTBud. IlocTosTHHBIN
AIEKTPUYECKUN TOK"

https://m.edsoo.ru/325ebb45

58

KonTtponsHas padoTa o tTeme
"DnexkTpruuecKue 3apspl.
3apsiKeHHbBIE Tella U UX
B3auMoaeiicTBud. [locTosTHHBIN
ANEKTPUIECKUH TOK" /
Bcepoccuiickasi mpoBepouHas
pabota

https://m.edsoo.ru/18b3ac5f

59

PeseprHslii ypok. PaboTa ¢
TekcTamu 1o TeMe "llocTosiHHbBIN
ANIeKTpUUYECKHii TOK" /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/713efeab
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60

OmnsiT Dpcrena. MarautHoe noJie
JIEKTPUYECKOro Toka MaruutHoe
I10JIC KaTylIKH1 C TOKOM

https://m.edsoo.ru/c81d38dd

61

[IpumMeHeHue AIeKTPOMarHuTOB B
texHnuke. JlaboparopHas padota
"N3yuyeHue neicTBUS MarHUTHOTO
I10JIsI Ha TIPOBOJIHUK C TOKOM"

0.5

https://m.edsoo.ru/d4f9896¢

62

DneKTpoABUTaTeNlb MOCTOSIHHOTO
ToKa. Mcnonp3oBanue
ANIEKTPOABUTaTENe B TEXHUUECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlabopaTtopnast pabota
"KoHcTpynpoBaHue u u3ydeHue
paboTHI eKTpoABUTaATES "

https://m.edsoo.ru/9c99a4b7

63

OnbiTel @apajes. 3akoH
ANIEKTPOMArHUTHOW WHIYKITUH.
[IpaBuno Jlenua

https://m.edsoo.ru/2981eldb

64

DnekrporeHeparop. CrocoOsr
MOJIyYEHUS IIEKTPUUECKOH
SHEpPruu. DIEKTPOCTAHLIUU Ha
BO300OHOBIISIEMBIX UICTOYHHKAX
SHEPruun

https://m.edsoo.ru/d926dc7f

65

[ToaroToBka K KOHTPOJBHOM paboTe
1o TemMe "DNEeKTPUIECKUE U
MAarHuTHBIE SBJICHUS"

https://m.edsoo.ru/e35e6336

66

KonTponsHas pabota o Teme
"DNeKTpUUeCcKre U MarHUTHbIE
siBIeHUS"

https://m.edsoo.ru/fc544d96
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PezepHblii ypok. Pabora c

67 TexkcTaMu 110 TeMe "'TerIoBsie 1 https://m.edsoo.ru/7d3485el
saBJIeHUS"
PesepsHblii ypok. Pabora ¢
68 TEKCTaMHM 110 Teme "MaruuTHbIe 1 https://m.edsoo.ru/46a7afa5
saBJIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 145

[TPOTPAMME
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9 KUIIACC

KoaunuecTBo 4acoB DJIeKTPOHHBbIE
Ne aTra nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuueckue A bp
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

Mexanndueckoe OBIDKEHUE.

1 a 1 https://m.edsoo.ru/54c98fca
MarepuaiibHas TOUKa
CucremMa orcuera.

2 OTHOCUTEIEHOCTh MEXAaHUYECKOTO 1 https://m.edso0.ru/5¢869dc5
TIBUKEHUS
PasHoMepHoOEe IpsIMOJIMHENHOE

3 P P 1 https://m.edsoo.ru/bc342e86
TIBUJKEHUE
HepaBHoMepHOE npsAMOJIMHEITHOE

4 nekeHne. CpeqHsiss © MTHOBEHHAS 1 https://m.edsoo.ru/9d51e741
CKOPOCTH
TIpsiMonuHeliHOE PaBHOYCKOPEHHOE

5 p P yexop 1 https://m.edsoo.ru/cbhb4116b
JIBIOKEHUE. Y CKOpEHUE
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1 https://m.edso0.ru/2c456185
I'paduk ckopoctr
JlaGopaTopHas pabota
"OnpeneseHre YCKOPEHUs Tejla Ipu

7 e YCKop P 1 1 https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM ABMKEHUU IO
HaAKJOHHOH miIocKocTH"
CBobOoauoe magenne tei. OnbITh

8 g a 1 https://m.eds00.ru/163cf472

T"amunes
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PaBHOMEpHOE IBUXKEHHUE 110
okpyxHoctu. Ilepron u gacrora

9 N https://m.edsoo.ru/7a978b7a
oOpamienns. JInHeiHas u yriaosas
CKOPOCTHU

10 LlenTpOoCTpEMUTENBHOE YCKOPEHHE https://m.edsoo.ru/21f74a13
I1 i H .B

11 CPELIH SAKOH TIPIOTOMHA. BEKTOP https://m.edso0.ru/8776289d
CHJTBI
Bropoit 3akon HeroTona.

12 . https://m.eds00.ru/6b639d94
PaBHOelicTBYIOIIAs cHIta
T i H .

13 PETHH SAKOH HBIOTOMA https://m.edsoo.ru/6155617¢
Cynepno3unus cui
P

14 CLLICHHE 38731 Ha NPHMCEHEHHE https://m.edsoo.ru/52e8393d
3akoHOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f
P C

16 CLICHHE ST O Teme «-Hia https://m.edsoo.ru/3bf34e6c
YOPYTOCTH
JlaGopaTtopHnas pabota

17 «OmnpeneneHue KECTKOCTH https://m.edsoo.ru/aa6e6bc3
TIPYXUHBDY

18 Cuna TpeHus https://m.edsoo.ru/67bcdefb
P C

19 CLICHHE 3aAaT HO Tene «-ia https://m.edso0.ru/97¢c5c938
TPEHUSD)
JlaGopaTtopHas pabota

20 "Onpenenenue kodpdunrenHTa https://m.edsoo.ru/78ff698c
TPEHUS CKOJIbXKEHUS"
Pemenue 3agau no teme "3akoHbI

21 Herorona. Cuna ynpyrocru. Cuna https://m.edsoo.ru/885c63el

TpeHus"
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22

Cuita TSHKECTH M 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOPEHUE CBOOOIHOTO
IMaACHUA

https://m.edsoo.ru/c4cba3c3

23

VYpoxk-koupepenuus "JIBkeHue el
BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuxu"

https://m.edsoo.ru/6a48e5c3

24

Pemrenue 3amau no treme "Cuita
TSOKECTH M 3aKOH BCEMHPHOTO
TaroreHus"

https://m.edsoo.ru/8b4d9f83

25

[IepBas kocmMu4eckast CKOpOCTb.
HesecomocTs u nieperpysku

https://m.edsoo.ru/5f38dba5

26

PaBHOBecue MmaTepuanbHON TOUKH.
AOGCOTFOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHON OChIO BpAILICHUS.
MowmeHnT cunsl. LlenTp TsixecTn

https://m.edsoo.ru/a351cela

27

PaBHOBeCHEe MaTepuaIbHON TOUKH.
AGcomoTHO TBEpPIOE TEIO.
PaBHoBecue TBEpIOTO TENA C
3aKpEeIIEHHOW OChIO BpalllEHUSI.
MowmeHnT cuisl. LlenTp TsxecTu

https://m.edsoo.ru/6872abf4

28

Permrenue 3agau mo reme "MoMeHT
cuibl. Llentp Tsoxectn"

https://m.edsoo.ru/77b2c6c5

29

[ToaroroBka K KOHTPOJILHOM paboTe
o TeMe "MexaHnuecKoe IBUKEHHUE.
Bsaumonetictue Tea"

https://m.edsoo.ru/2bafb487
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30

KonTtposneHas paboTa 1o teme
"MexaHN4eCKOE IBUKECHUE.
Bsaumoneiictsue ten"

https://m.edsoo.ru/fc25194b

31

Nmnynsc tena. IMITynbC CUIIBL.
3aKOH COXpaHEHUS UMITYJIbCA.

Ynpyroe u Heynpyroe
B3aMMO/ICHCTBHE

https://m.edsoo.ru/251e6f13

32

Pemenue 3aau no teme "3akoH
COXpaHEHUs uMIysbca"

https://m.edsoo.ru/c3cceebl

33

Ypok-koHpepennus "PeaktuBHOE
JBUKECHHE B MIPUPOJIE U TEXHUKE"

https://m.edsoo.ru/8b5e27f1

34

Mexanuveckasi paboTa U MOIITHOCTH

https://m.edsoo.ru/848ba637

35

PaboTa cuibl TSKECTH, CHITBI
YOPYTOCTH U CHJIBI TPEHHUS

https://m.edsoo.ru/d7a7c555

36

JlaGopaTtopHnas pabota
«Omnpenenenre padbOTHI CHITBI
TPEHUS TIPU PAaBHOMEPHOM
JBYDKEHUH TEJa 10 TOPU30HTAIBHON
TTOBEPXHOCTI)

https://m.edso0.ru/667c837¢

37

CBs13b 5HEpruu 1 paboThI.
[ToTennmanpHas sHEprUs

https://m.edso0.ru/84817179

38

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTruu

https://m.edsoo.ru/24d61ab5

39

3aKoH COXpPaHCHUA SHCPIruu B
MCXaHUKEC

https://m.edso0.ru/24661f29

40

JIaGopatopHas pabota «/3yuenue
3aKOHA COXPAHEHUS SHEPTUI»

https://m.edsoo.ru/48838ca3
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41

Konebarensnoe JABHKXCHHUC U €T'0
XapaKTCPUCTUKU

https://m.edsoo.ru/7b9859af

42

3aryxaromue KojaeoaHusl.
BriHyX1eHHBIE KOJIeOaHusI.
Pes3onanc

https://m.edsoo.ru/ad17f942

43

MareMaTnyecKkuii U IpyKUHHBIN
MAasITHUKH

https://m.edsoo.ru/4a6aa385

44

VYpoxk-uccnenoanue «3aBUCUMOCTh
nepuoja KojieOaHUM OT KECTKOCTH
MIPYKUHBI K MacChl TPy3a»

https://m.edsoo.ru/bl1c7271b

45

[IpeBpamienue 3aEpruy npu
MEXaHUYECKUX KOJIeOaHUsIX

https://m.edsoo.ru/8544337¢e

46

JlabopaTtopHnast pabota
«OmnpezeneHne 4acToThl U MEproia
KoJIeOaHUH TIPY)KUHHOTO MasiTHUKA)

https://m.edsoo.ru/bald1d48

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH MEPH0/1a KOJIeOaHM
rpy3a, MOJIBEIICHHOTO K HUTH, OT
MAacChl Tpy3a»

https://m.edsoo.ru/5d34e65f

48

Mexannueckue BoiHEI. CBONMCTBA
MeXaHU4YEeCKUX BOJIH. [IpogonbHbIC 1
TTOIIePEYHBIC BOJTHBI

https://m.edsoo.ru/8ed367e7

49

Ypok-koHbepeHus
"MexaHn4ecKkue BOJIHBI B TBEPIOM
tesae. CelicMHUUYecKre BOIHBI"

https://m.edsoo.ru/ebd8d7h6

50

3Byk. Pacripoctpanenue n
OTpaXXCHHE 3BYyKa

https://m.edso0.ru/8a594969
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Ypok-uccnenosanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

https://m.edsoo.ru/2b95f238

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AxyCTHUECKUI PE30HAHC

https://m.edso0.ru/699e3612

53

Ypok-koHpepeHmus "YIpTpa3ByK u
nH(}pa3ByK B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ffc5cbba

54

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "3aKOHBI COXPaHEHHUS.
Mexanudeckue KojeOaHus u
BOJIHBI"

https://m.edsoo.ru/b347159

55

KonTponbnas paborta o teme
"3aKOHBI COXpaHEHUSI.
Mexannyeckue KoyeGaHus 1
BOJIHBI"

https://m.edsoo.ru/e9924b5e

56

DIJIEKTPOMArHuTHOE MOJIE.
DNeKTPOMarHUTHBIE BOJHBI

https://m.edsoo.ru/45bbd19b

57

CBolicTBa SJICKTPOMArdMTHBIX BOJIH

58

Ypok-koupepennus "llkana
ANIEKTPOMATrHUTHBIX BOJIH.
Hcnonp30BaHue 3JIEKTPOMArHUTHBIX
BOJIH JJIS1 COTOBOM cBA3N"

https://m.edsoo.ru/48f68a2d

59

VYpoxk-uccnenopanue "N3yuenue
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIIbI0 MOOMIIBHOTO TeseoHa"

https://m.edsoo.ru/3cfae84a

60

Pemenne 3amaq Ha OMpCACIICHUC
YaCTOThI U JJINHBI
BHGKTpOMaFHHTHOﬁ BOJIHBI

https://m.edsoo.ru/ebe362a6
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DneKTpOMarHuTHasl IpUpPoa CBETA.
Cxkopocts cBeta. BonHoBbIE
CBOMCTBA CBETA

https://m.edsoo.ru/ecbh99257

62

Hcrounuku ceera. [IpsmonuneitHoe
pacrpocTpaHeHHE CBEeTa. 3aTMEHUS
Connua u Jlynst

https://m.edsoo.ru/f3de5613

63

3aKOH OTpaKE€HUS CBETa. 3epKaja.
Pemenue 3agau Ha npuMeHEHUE
3aKOHA OTPaKEHMsI CBETa

https://m.edsoo0.ru/45e9f872

64

[Ipenomiienne cBera. 3akoH
MIpEeIOMIIEHHUS CBETA

https://m.edsoo.ru/3c5ffof5

65

[TosiHOE BHYTpEHHEE OTpAKEHUE
cBera. Vcronp30Banne MOJIHOTO
BHYTPEHHETO OTPKCHHS B
OTITHYECKUX CBETOBOJIaX

https://m.edsoo.ru/4e43afa2

66

JlaGopaTtopnas pabota
"UccnenoBanue 3aBUCUMOCTH yTJia
MPETOMJIICHUS CBETOBOTO JIy4da OT
yTJia MaICHUsl Ha TpaHuiie "BO3ayX-

CTCKJIO

https://m.edsoo.ru/835faed9

67

Ypok-koHbepeHus

" cnoap30BaHUE IOJIHOIO
BHYTPEHHETO OTPAXKECHHUS:
CBETOBOJIbI, ONITHKOBOJIOKOHHAS
CBS3b"

https://m.edsoo.ru/2ce88641

68

JInna3elr. OnTHdeckas CHUila JIMH3BI

https://m.edsoo.ru/c6451cf4

69

ITocTtpoenue n3o0pakeHui B TMH3aX

https://m.edsoo.ru/3b4b5e4f
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JlaboparopHas paboTa
"Onpenenenne GOKyCHOTO
PaCCTOAHUA U ONTHYECKOU CHJIBI
coOuparorieii JTUH3bI"

https://m.edsoo.ru/911a47cb

71

Ypoxk-koudepenuus "OnTuaeckue
JIMH30BbIE TPHOOPHI"

https://m.edsoo.ru/5b79227a

72

I'na3 xak onrTnueckast cucTema.
3penue

https://m.edsoo.ru/d7aa88af

73

VYpoxk-koudepentus "JledexTor
3penus. Kak coxpanuts 3peHue"

https://m.edsoo.ru/4dc7b213

74

PaznioxkeHne 6eyroro cBeTa B CIIEKTP.
Omnbitel HeroTona. Ciioxxenue
CIEKTPATBHBIX IBETOB. [{ucnepcus
cBETa

https://m.edsoo.ru/6eb8b874

75

JlaGopaTtopnast pabota "OMBITHI 11O
Pa3IoKEHUI0 OEJIOro CBEeTa B CIIEKTP
Y BOCIPUATHUIO LIBETA IPEIMETOB
P UX HAOJIIOACHUU Yepes
1BETOBBIC (DUIBTPHI"

https://m.edso0.ru/b4867994

76

Ypoxk-npaktukym "BosiHOBBIE
CBOICTBa CBeTa: JUCIEpPCHs,
uHTepdepeHus u qudpaxuus”

https://m.edsoo.ru/1b4e5e94

77

OmnsiTel Pezepdopaa u mmanerapHast
MOJIelb aTOMa

https://m.edsoo.ru/c36effb5

78

ITocrynater bopa. Moznens aroma
bopa

https://m.edsoo.ru/d5e656ba

99


https://m.edsoo.ru/911a47cb
https://m.edsoo.ru/5b79227a
https://m.edsoo.ru/d7aa88af
https://m.edsoo.ru/4dc7b213
https://m.edsoo.ru/6eb8b874
https://m.edsoo.ru/b4867994
https://m.edsoo.ru/1b4e5e94
https://m.edsoo.ru/c36effb5
https://m.edsoo.ru/d5e656ba

I/ICHyCKaHI/Ie 1 NOTJIOMCHUEC CBCTa

79 aromoM. KBantsl. JIuneiiuatrie https://m.edsoo.ru/9fb5689b
CIICKTPBI
Ypok- "Hab

80 PORHPAIETHION a,,JHOHGHHe https://m.eds00.ru/83b9a577
CIIEKTPOB HUCITYCKAHWS

81 PagnoaxTuBHOCTE U €€ BUIIBI https://m.edsoo.ru/8e724769
C .

82 TPOCHIE ATOMHOTO 1pa https://m.edsoo.ru/2d85bef3
Hyxnonnas moxnens
P .

83 AIMOAKTHBHPIC TPEBPATIICHIA https://m.edsoo.ru/8b56a71d
M3oTonml
P :

84 " CILICHIE 3a/1aT 110 TeMe Y https://m.edsoo.ru/f241bbdc

PamnoakTHBHBIC TIPEBPAIIICHHS

85 [Tepwon momypacmana https://m.edso0.ru/523a9317
Ypoxk-koHbepeHus

86 "PannoakTrBHBIE U3TyUCHUS B https://m.edsoo.ru/4ea4f6ed
NpUpOJE, METULIMHE, TEXHUKE"
SnepHbie peakunu. 3aKOHbI

87 COXpaHEHUs 3apsII0BOTO U https://m.edsoo.ru/c4cbe7ee
MacCOBOTI'0 YHCE
OHe ep.

88 HEPTIUL CRASH aTOMHPIX ICP https://m.edsoo.ru/734f11cl
CBs13b MacChbl U SHEPTUH
P "s

89 emeHHe" ST TIO TEME T7HICPHbIE https://m.edsoo.ru/5efa6f52
peakuu
Peakiuu cuHTe3a M IEJICHUS AIEp.

90 Ucrounuku sHeprun CosHLA U https://m.edsoo.ru/2d7262c?2
3BE3]I
Vpok- "

91 pox-Kondeperia "Sepras https://m.edsoo.ru/bd4b6e5e

sHepreTuka. Jlencreus
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PaaMoOaKTUBHBIX U3ITyYEHHUH Ha
YKUBbIE OPraHU3Mbl"

92

[ToaroroBka Kk KOHTPOJIBHOM paboTe
10 TeMe "DIEeKTPOMArHuTHOE IOJIE.
DNEeKTPOMAarHUTHBIC BOJIHBI.
KBanToBbIe siBIICHUS"

https://m.edsoo.ru/d9f1261a

93

KonTponsnas pabora o teme
"DJIeKTpOMarHUTHOE TIOJIE.
DNEKTPOMAarHUTHBIE BOJTHBL
KBanToBsie sBiaeHus"

https://m.edsoo.ru/7231a58d

94

[ToBTOpEeHuE, 060OIIECHNE.
JlabopaTopHbie pabOTHI 1O KypCy
"BzaumonaeiictBue Ten"

https://m.edsoo.ru/8b45d684

95

[ToBTOpenue, o6obmenue. Pemenue
pacyeTHBIX M KaYECTBEHHBIX 33724
no teme "TemnoBsie npouecch”

https://m.edsoo.ru/d3248943

96

[ToBTOpenue, o6obmenue. Pemenue
pacyeTHBIX M KaYECTBEHHBIX 337124
mo teme "KIIJI TermmoBeix
nsurareaen"

https://m.edsoo.ru/28f67bc4
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[ToBTOpeHue, o6obmenue. Pemenue
pacyeTHbIX M KaueCTBEHHBIX 3a/1a4
no teme "KIIJI anekrpoycraHoBOK"

https://m.edso0.ru/399f4911
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[ToBTOpEHME, 00OOIICHNE.
JIaGopaTopHble pabOThI 10 KypCy
"CBeTOBBIE IBJIECHUS"

https://m.edsoo.ru/l1cd92c22
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[ToBTOpenue, o6obmenue. Padora c
TEKCTaMU 10 TeMe "3aKOHbI
COXPAaHEHHUS B MEXaHUKe"

https://m.edsoo.ru/f7e3f69d

100

[ToBTOpenue, o6o6menue. Padora c
texcramu 1o teme "Konebanus u
BOJIHBI"

https://m.edsoo.ru/497cclc6
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[ToBTOpenue, 0606menue. Pabora c
TekcTamu 110 Teme "CBeToBEIE
SABIIEHUS"

https://m.edsoo.ru/5986dca7

102

[ToBTOpenue, o6o6menue. Pabora ¢
TekcTaMu 110 TeMe "KBaHTOBas 1
sanepHas ¢puzuka"

https://m.edsoo.ru/6d32ee4f

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27

10


https://m.edsoo.ru/f7e3f69d
https://m.edsoo.ru/497cc1c6
https://m.edsoo.ru/5986dca7
https://m.edsoo.ru/6d32ee4f

10



IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YYCHHBIC IMTOHATUS

1.2

pasiindaTth ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOIICTB M Ha

OCHOBCE OITBITOB, JEMOHCTPUPYIOIUX JaHHOC (bHSI/ILIeCKOG SBJICHUEC

1.3

pacrno3HaBaTh MPOSIBICHUWE M3YYEHHBIX (U3MUECKHX SIBICHUH B
OKpYKaIoIlleM MHpE, B TOM uuncie GU3NYECKUE SIBICHUS B IIPUPO/IE,
MIPH 3TOM NEPEBOJUTH MPAKTUYECKYIO 331a4y B yUEOHYIO, BBIACIATh

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) GU3UUECCKUX SIBJICHUI

1.4

OTHCHIBaTh M3y4YCHHbIE CBOICTBAa Tel M (U3HUYECKUE SIBJICHHUS,
UCTIOJIB3YSl (U3MYECKUE BEJTUYMHBI, MPH OMUCAHUHM MPAaBHIBHO
TPakTOBaThb (U3MUECKUNH CMBICT MCHOJIB3YEMBIX BEIUYMH, HX
0003HaYeHUs] U €IUHUIBl (UINYECKUX BEJIMYUH, HAXOIUTh
dbopMynbl, CBSI3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BEIMYUHY C
JPYTMMHU BeTMYMHAMU, CTPOUTD I'papuKu U3yUEHHBIX 3aBUCUMOCTEN

(bnanecxnx BCJINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)14314%01(1/16 SABJICHUA W IIPOLECCHI,
HCIIOJIB3Yd H3YUYCHHBIC 3aKOHBI, IPHU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW 3allUChiBAaTb €ro MaTrceMaTHU4YCCKOC

BBIPAXXCHHC

1.6

OOBSCHATh (PU3UUECKUE SABJICHHS, MPOLIECCHl U CBOMUCTBA Tell, B TOM
YhClie M B KOHTEKCTE€ CHUTyallMil IpPaKTUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BBISBIISITb NPUYMHHO-CIIEJCTBEHHBIE CBS3H, CTPOUTH
oObsicHeHue u3 1 — 2 Joruyeckux IaroB ¢ omopoil Ha 1 — 2
U3YyYCHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUH, (PU3NYECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTHU




1.7

pemath pacuéTHble 3aaun B 1 — 2 nelCTBUS, UCIIONb3Ys 3aKOHBI U
dopmynbl, CBs3bIBAaONINE (PU3UUYECKUE BEIMYMHBI: HAa OCHOBE
aHajM3a YCJIOBMS  3aJa4d  3aluChlBaThb  KpPaTKOe  YCIIOBHE,
HOJICTABIIATh (PU3MUECKUE BEITUYMHBI B (HOPMYJIBI U TPOBOIMTH
pacuérbl, HaXOAWTh CIPABOYHbIE JAHHBIE, HEOOXOIUMBIE MJIsi
peumieHus  3a1a4, OLEHUBATH  PEAIMNCTHYHOCTh  IOJyYEHHOU

(U3NYECKON BEITNIMHBI

1.8

pacro3HaBaTh MPOOJIIEMBI, KOTOPBIE MOXHO PELIMTH NPH TTOMOIIH
(1)I/IBI/I‘I€CKI/IX METOO0OB, B OIIMCAHHHW HCCIICAOBAHUS BbIACIATH
IpOBEpsieMOE  NPENINoJIOKeHHe  (TMIoTesy),  pas3iauyarth U
HHTCPIIPETUPOBATH HOJ'Iy‘-ICHHBII\/'I pe3yiabTaT, HAXOAUTH OIIIMOKH B

XO0J¢€ OIibITa, ACJIaThb BBIBOJLI IO €0 pE3yJibTaTaM

1.9

MPOBOJIUTH OIBITHl M0 HAONIOJACHHUIO (DU3UYECKUX SIBICHUW WIH
bu3NYecKuX  CBOMCTB  Teln:  (HOpPMYIMpOBaTh  IPOBEPSEMBIC
MPEANOJIOKEHUSI, COOMpaTh yCTAaHOBKY W3  MPEAJIOKEHHOTO

000py/I0BaHUs, 3aMKUCBIBATh XO/J1 ONbITa U (YOPMYIHUPOBATh BBIBObI

1.10

BBITIOJTHATH TPSIMBIC U3MEPEHUS C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U
i ppoBbIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUSI MMPHOOPOB C yUIETOM

3aJIaHHON a0COJIFOTHOW MTOTPEITHOCTH U3MEPECHUI

1.11

MPOBOJIUTH  HMCCIICIOBAHUE 3aBUCHUMOCTH OJHOM  (PU3MYECKOM
BEJIMYMHBI OT JPYrOM C WCIOJB30BAaHUEM TPSIMBIX H3MEPCHHH,
y4acTBOBAaTh B IUIAHUPOBAHMM Y4eOHOTO HCCIEAOBaHUS, COOMpaTh
YCTAaHOBKY M BBITIOJIHATh HW3MEPEHHs], CIEIys TPEeI0KEHHOMY
mwiaHy, (GUKCHPOBATh PE3YJbTAaThl TOJYYEHHOW 3aBHCHUMOCTH
(GU3MYECKUX BEJIMYMH B BUJIE TPEIIOKCHHBIX TaOIUIl U rpadUuKoB,

ACJIaTh BBIBOJBI 11O PE3yJIibTaTaM HCCICAOBAHUA

1.12

IMPOBOANTL KOCBCHHBLIC H3MCPCHUA (i)I/I3I/I‘leCKI/IX BCJIIMYHNH, CJICOY:
HpeHHO)KCHHOﬁ HHCTPYKIUH: IIpxu  BBIIIOJIHCHHUH I/ISMepeHI/Iﬁ
CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHHC

HCKOMOM BEITUYHUHBI

1.13

CO6J'IIO)13TL npaBHjia TCXHUKHU 0e30MmacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3blBaTb IMIPHUHIUIIBI JEeNCTBUSA HpI/I60p0B N TCXHHYCCKHX
YCTpOﬁCTB, XapaKTCpHU30BaTb MPHUHIUIIBL JeicTBUA N3YyYCHHBIX

HpI/IGOpOB N TCXHUYCCKUX yCTpOﬁCTB C IMOMOIIBIO HX OIIMCAHNA,




UCTOJB3Yysl 3HAHUS O CBOWCTBaX (DU3MYECKHX SBICHUH W

HeoOX0uMBbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

OPUBOJIUTH TIPUMEPHl (HAXOMUTh WHPOPMAIUIO O MPUMEPAX)
MPAKTHYECKOTO  HCIIOJIb30BaHHUS  (U3MYCCKHX  3HAHWHA B
MOBCEIHEBHON JKM3HHM Ui OOeCredYeHHuss OE30MacHOCTH IPHU
oOpamieHnn ¢ TpuOOpaMU W TEXHUYECCKHMH YCTPOWCTBAMU,
COXpaHEHHS 3J0POBbS M COOJIIOJCHUS HOPM 3KOJOTMYECKOTO

MOBEJICHUS B OKPYXAIOIIEH cpeae

1.16

OCYILIECTBIISITH OTOOP UCTOYHUKOB MHpOpMauu B cetu MHTEepHET B
COOTBETCTBUU C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUINXCS 3HaHUM M MyTEM CPaBHEHHUS PA3IMYHBIX UCTOYHUKOB
BBIIETATh MHPOPMALMIO, KOTOPasl SIBJISIETCS MPOTUBOPEUMBOMN HIIN

MOXET OBITh HEJIOCTOBEPHOM

1.17

HCIIOJIb30BATh pu BBIITOJIHEHUH y4eOHBIX 3a1aHU I
HayYHOTIOMYJSIPHYIO ~ JIUTEpaTypy (pU3MUEecKoro cojep:kKaHus,
CIIpaBOYHBIE MaTepHasbl, pecypcbl ceth VHTepHeT, BIaaeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(opMaIy U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKHE ITMCbMEHHBIE U YCTHBIE COOOIICHHUS
Ha OCHOBe 2 — 3 WCTOYHHUKOB wuHMOpMaIu (PU3NIECKOTO
COJICpKaHUS, B TOM YHUCIIC ITyOJIMYHO JIeNIaTh KPaTKUe COOOIICHUS O
pe3yabTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAaHHUH, TPU 3TOM
IPaMOTHO HCIOJb30BaTh W3YYCHHBIN TMOHSATHHHBINA anmapaTr Kypca

(bu3MKH, COPOBOKIATH BHICTYIIJICHHE ITPE3EHTAI[UEH

1.19

OpU  BBIOJHEHUH  Y4EOHBIX MPOEKTOB U  HCCIEeNOBaHUI
pacrpenensaTe O00s3aHHOCTH B TpYIIe B COOTBETCTBUU C
IIOCTABJIIEHHBIMHM 3a7adyaMHM, CJIEIUTHh 34 BBINOJHEHUEM IIIaHa
IEWCTBUIM, aJeKBaTHO OILIEHMBAaTh COOCTBEHHBIM BKJIaJ B
EeITEIbHOCTD TPYIIIIHI, BBICTPaNBaTh KOMMYHUKAaTHBHOE

B3aHMOI[eﬁCTBHe, YUYUTBIBAsI MHCHHUC OKPYKAKOIINUX

8 KUIACC




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmMmbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

1.1

HCIIOJIB30BaTh IIOHATHA

1.2

pasiindaTh ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, JIECMOHCTPUPYIOLIUX JAHHOC (1)I/ISI/I‘I€CKOC SBJICHHUC

1.3

pacno3HaBaTh IPOSIBICHUE M3YYEHHBIX (U3MUECKUX SIBICHUN B
OKpPY’KaIOILlEM MHPE, B TOM uucie GU3NYECKUE SBJICHUS B IPUPOJIE,
IIPU 3TOM MEPEBOANUTD NMPAKTUUECKYIO 3a/1a4y B YU€OHYI0, BBIIEIATh

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBJICHUI

1.4

OTMCHIBATh M3y4YCHHbIE CBOMCTBAa Tel M (PU3MUECKUE SIBIEHUS,
UCHOJIB3YSl (U3NYECKUE BEJIUYMHBI, MpPHU ONUCAHUM MPAaBUIBLHO
TpakTOBaThb  (PU3MYECKUNH  CMBICH  HCIOJB3YEMbIX  BEJIHYMH,
0003HaYeHHs] W €IUHUIBl (U3NYECKUX BEJIMYUH, HAXOIUTh
(GopMynbl, CBSI3BIBAIOIIME JAHHYIO (U3WYECKYI0O BEJIMUUHY C
JPYTMMHU BETMYMHAMHU, CTPOUTH IPa(PUKN U3yUEHHBIX 3aBUCUMOCTEN

(bU3HYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOWCTBA Tell, PU3NUECKHE SBJICHUS U MPOLIECCHI,
UCIIOJIb3YSl W3YYEHHBIE 3aKOHBI, NpPU 3TOM JaBaTh CJIOBECHYIO
(GOpMyIUPOBKY 3aKoHa M 3alMChIBaTh €ro MaTeMaTU4yecKoe

BbIpaKEHUE

1.6

O0OBSICHATH (PU3UYECKUE MPOIECCHl M CBOMCTBA TEJI, B TOM YHCJIC U B
KOHTEKCTE CHUTYallMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITh IPUYMHHO-CJICCTBEHHBIC CBSI3U, CTPOUTHh OOBSICHCHHUE U3
1 — 2 joruyeckux maroB ¢ MOMOIIBI0 1 — 2 M3ydeHHBIX CBOMCTBA

(1)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (I)I/I?»I/I‘IGCKI/IX 3aKOHa WK 3aKOHOMCPHOCTHU

1.7

peuaTtb paC‘IéTHLIe 3aJa4u B 2-3 HeﬁCTBHH, HCIIOJIB3Ys 3aKOHBI U
(1)0pMy'J'ILI, CBA3BIBAIOIIHC (I)I/I?»I/I‘ICCKI/IC BCIIMYMHBI: Ha OCHOBC
dHaJIn3a YCJIOBHA 3aJa4d 3allUCbIBATb KPATKOC YCJIIOBHC, BBISABIIATH
HEAOCTATOK JAaHHBIX Jid PCHICHUA 3a/la4du, BBI6I/IpaTB 3aKOHBbI H
q)OpMy'J'ILI, HeO6XOI[I/IMI>Ie I €€ peuicHuA, MpoBOAUTDb paC‘IéTLI n
CpaBHHUBATL TIIOJIYYCHHOC 3HAUYCHUC (I)I/I3I/I‘IGCKOI>'I BCIIMYHUHBI C

HN3BCCTHBIMU JaHHBIMH

1.8

pacro3HaBaThb HpO6JlCMLI, KOTOPBIC MOYKHO PCHIWUTL IpU MOMOIIH

(1)I/I3I/I‘-IGCKI/IX MCTOIOB, HUCIOJIB3yAd OIMCAHUC HCCICAOBAHUA,




BBLACIIATH MMTPOBCPACMOC NMPCAIIOJIOKCHUEC, OLICHUBATL ITPAaBUJIbHOCTD

nopsAaaka mpoBCACHUA UCCIICA0OBAaHUA, ACTIATh BBIBOJbI

1.9

MPOBOJMTH OTBITHI MO HAONIOACHUIO (PU3UYECKHX SBICHUH WU
¢U3NYECKUX  CBOMCTB  Tell:  (OpPMyIHMpPOBaTh  MPOBEPSCMBIC
MPEIIOJIOKCHUS, COOUpaTh yCTAHOBKY W3  MPEAIOKECHHOTO

000py/10BaHNs, OTIMCHIBATh XO/1 ONbITA U (POPMYJIHNPOBATH BHIBO/IbI

1.10

BBIIIOJHATE HNPSAMBIC H3MCPCHUSA C HCIIOJIB30BAHUCM aHAJIOI'OBBIX
npuOOpoB M JAaTYMKOB (PU3MYECKUX BEJIMYMH, CPABHUBAThH
pe3yibTaThl M3MEpPEeHUH ¢ y4ETOM  3amaHHOM  abCOIOTHOM

MOTPEITHOCTH

1.11

MPOBOJIUTh  MCCIIEIOBAHUE 3aBUCHUMOCTH OJHOM  (u3muecKoit
BEJIIMYMHBI OT JIPYrOM C HCHOJb30BAHUEM TMPSIMBIX W3MEPEHUN:
IJIAHUPOBATh HCCIENOBAaHUE, COOMPATh YCTAHOBKY W BBHITIOJHSTH
W3MEpPEeHUs, Clenys TPeaJoKeHHOMY TIUTaHy, (UKCHPOBATH
pe3yabTaThl TIOJTYYCHHOW 3aBUCHMOCTH B BHJIE TaOIHI] U TPa(UKOB,

JACJIaTh BBIBOABI 110 PE3yIbTaTaM HCCICI0OBaHHA

1.12

IPOBOAUTH  KOCBEHHBIE  HW3MEpPEHHS  (PU3MYECKUX  BEJINYMH:
IUIAHUPOBAaTh ~ W3MEpPEHHUs,  coOoupaTh  SKCIEPUMEHTAIHHYIO
YCTaHOBKY, ClIe[lysd TMpPEAI0KEHHON HMHCTPYKIMH, U BBIYUCIATH

3HA4YCHHEC BCIINYUHBI

1.13

CO6J'IIO,Z[aTB IIpaBuJIa TCXHHUKHU 0e301macHOCTH Ipu pa60Te C

1a60paTOPHBIM 000PYI0BAHUEM

1.14

XapaKTepU30BaTh MPUHLMUIIBI JIEHCTBUS H3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOPOM HAa MX OMHMCAHUS, UCHOJIB3YS
3HaHMSI O CBOMCTBaX (PU3UYECKHX SIBICHUA U HEOOXOIAUMbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.15

paciio3HaBaThb IIPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI 10 CXeMaM U CXCMATUYHBIM PUCYHKAM, COCTABJIATh CXCMbI
QJICKTPHUYCCKUX Herner ¢ MNOocJeJ0oBaTelIbHBIM U mapaujiCJIbHbIM
COCAMHCHUCM JJICMCHTOB, pa3jindasd YCIIOBHBIC 0003HaYCHUS

QJICMCHTOB 3JICKTPUYCCKUX Lenei

1.16

IOPUBOAUTE TpUMEpPhl (HAXOAUTh HUHPOPMALHUIO O MpUMEpax)
IOPaKTUYECKOTO  MCIOJIb30BaHWs  (PU3MYECKMX  3HaHMA B
NOBCEHEBHON KU3HM i obOecreueHUst OE€30MacCHOCTH MpHU

O6paI_I_leHI/II/I C HpI/I60paMI/I n  TCXHUYCCKUMU YCTpOﬁCTBaMH,




COXpaHCHUA 3O0POBbA U CcOOII0ACHUS HOPM 3KOJOT'MYCCKOro

MOBEJICHUS B OKPYXKAIOIIEH cpene

1.17

OCYIIECTBIISITh MOUCK HH(pOpManuu (U3UYECKOTO COJCPIKAHUS B
cetn VIHTepHET, Ha OCHOBE MMCIOIIMXCS 3HAHUH U TyTEM CpaBHEHUS
JIOTIOTHUTEIIFHBIX WMCTOYHUKOB BBIICIATh HH(POPMAIHIO, KOTOpas

SIBJISIETCS IPOTUBOPEUMBOM UIIM MOXKET OBITh HEOCTOBEPHOM

1.18

UCIIOJIb30BAaTh IPU BBHINOJHEHUM Y4YEeOHBIX 3aJaHUN Hay4HO-
HNOMYJISIPHYIO JIUTEPATypy (PU3MUECKOr0 COAEp KaHUs, CIPaBOYHbBIE
Marepuansl, pecypcbl cetn HTepHeT; BiageTe NpuéMamu
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJTHOM

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19

co3JaBaTb COOCTBEHHbIE IMCBMEHHbIE W KpPaTKUE YCTHBIE
cooOrmenus, 0600mas UHPOPMaIMI0O W3 HECKOJIbKUX HCTOYHHUKOB
(bu3NYECKOTO COoJepKaHUs, B TOM UHCie MyOIMYHO MPECTABIATH
pe3yJbTaThl MPOEKTHOM WA UCCIIEI0OBATEIbCKOM ACSITEIbHOCTH, TPU
3TOM TPaMOTHO MCIOJIb30BaTh W3YYEHHBIM IMOHATUWHBIN ammapar

Kypca (DU3HKH, COMTPOBOXK/IATh BHICTYIICHUE TIPe3eHTalnen

1.20

IIPU BBINOJIHEHUN YUYE€OHBIX IPOEKTOB U HCCIIEI0BAaHUN (PU3HUECKUX
IIPOLIECCOB PacHpeesiaTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTABJICGHHBIMU 3aJjauaMi, CJEAWTh 3a BBIOJHEHHWEM IlJIaHA
JNEUCTBUMI M  KOPPEKTUPOBATh €ro, aJIeKBaTHO OICHUBATh
COOCTBEHHBIM BKJIaJ] B JIEATEIBHOCTh TPYIIbl, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aUMOJCHCTBHE, MPOSBISIL  TOTOBHOCTD

paspemiatb KOHGIUKTHI

9 KJIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BAaTh U3YYCHHBIC ITIOHATUSA

1.2

pa3invaThb ABJICHUS IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/I‘IGCK06 SABJICHHUC

1.3

PacCnio3HaBaTh MHPOSABIICHUC H3YUCHHBIX (I)I/ISI/I‘-ICCKI/IX SIBJICHUH B

OKpyKaromeM MUpe, B TOM YUCIIC (I)I/ISI/I‘{CCKI/IC SABJICHUS B IpUPOAC,




IPU 3TOM TIEPEBOIUTH NMPAKTHUYECKYIO 33a7]a4y B YU€OHYIO, BBIJIENIATh

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) (PU3NICCKUX SIBIICHUI

1.4

ONMCBHIBATh M3Y4YECHHBIC CBOWCTBA Tel U (PU3UUECKHE SIBICHHA,
UCTIONB3YSl (U3NYECKUE BEIMYUHBI, NPU ONHCAHUH IPABHIHLHO
TPaKTOBaTh  (DU3MYECKUH  CMBICI  HCIOJB3YeMBIX  BEIUYMH,
0003HAaYeHUs] W €IUHULBl (U3NYECKUX BEJIMYUH, HAXOJUTh
(GopMyInbl, CBSI3BIBAIONINE JaHHYIO (PU3HYECKYIO BEIHUUHY C
JPYTMMHU BETMYMHAMHU, CTPOUTH I'papUKU U3YyUEHHBIX 3aBUCUMOCTEN

(bU3HYECKUX BEIIMUUH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBIICHUS U MPOIIECCHI,
WCIOJIb3ysd H3YYEHHBIE 3aKOHBI, MPU 3TOM [JaBaThb CJIOBECHYIO
GbOopMyTHpPOBKY 3aKOHa U 3allUCHIBAaTh €ro MaTeMaTU4YecKoe

BBIPa)KCHUE

1.6

00BACHATH (pU3HUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE U B
KOHTEKCTE CHUTyalluil IPAaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBIABJIISATH HpI/I‘-H/IHHO-CJ'Ie,ZICTBeHHBIe CBsI3U, CTpOI/ITI) O6’I)$ICHCHI/IC n3
2 — 3 JIOTMYECKHX IIIaroB ¢ TMOMOIIbI0 2 — 3 M3YYECHHBIX CBOMCTBA

buznyeckux sABIEeHUHN, GU3NYECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH

1.7

pemaTh pacuy€THbIC 3amadd (OMUpAroNIMecs Ha CHCTeMy u3 2 — 3
YpaBHEHHI), HWCIIONB3ysd 3aKOHBI H  (DOPMYJBI, CBSI3BIBAIOIIUE
¢u3uvecKkue BEIMYMHBI: HAa OCHOBE aHAlM3a YCJIOBHS 3aJadu
3alMCBIBATh KPATKOE YCIOBHE, BBIABISTH HENOCTAIOIIUE HIIH
M30BITOYHBIE IaHHBIE, BRIOUPATh 3aKOHBI B (DOPMYJIbI, HEOOXOAMMBIC
JUIsSL PEUICHHUsS, TIPOBOJUTH PAacUYEThl M OLICHUBATh PEATHCTUYHOCTD

IMOJIYYCHHOI'O 3HAUCHUA (bI/ISI/I‘IeCKOﬁ BCJIIMYMHBI

1.8

pacCiio3HaBaThb HpO6J'ICMLI, KOTOPBIC MOXKHO PpCHIUTL IIPH ITOMOIIH
(1)I/ISI/IIIGCKI/IX METOHOB, UCIIOJIb3Ys OINMCAHNEC UCCIICAOBAHUS, BBIACIIATH
IMPOBEPACMOC IIPCAIIOJIOKCHUC, OLUCHHUBATL IIPABHUJIbHOCTH IIOpSAAKaA
IMPOBCACHUA HCCIICAOBAHUA, JCJIaTb BbIBOAbI, HHTCPIIPCTHPOBATDH

PE3yIbTaThl Ha6HIOI[eHHI>’I H OITIBITOB

1.9

IMPOBOAUTL OIIBITBI 110 Ha6J'IIOI[eHI/IIO (I)I/I3I/I‘ICCKI/IX SIBIICHUH WU
(l)I/I3I/I‘IeCKI/IX CBOMCTB T€JI: CAaMOCTOSTEILHO C06I/IpaTB YCTAHOBKY U3
M30BITOYHOTO Ha6opa O60pyI[OBaHI/IH, OIIMChIBATb XOJ OIIbITa U €ro

pe3yabTaThl, (GOPMYITUPOBATH BBIBOIbI




1.10

OPOBOJUTH TP HEOOXOTUMOCTH CEpPHUI0 TPSAMBIX H3MEPEHUH,
OTpeensisi CpelHee 3HaueHHEe HM3MepseMON BeluuuHbl ((PoKycHOE
paccrosiHue coOuparomiei JTUH3bI), 000CHOBBIBATh BBIOOp Criocoba

U3MepeHus (U3MEPUTENBHOTO Iprudopa)

1.11

MPOBOJIUTh WCCJIEAOBAHUE 3aBUCUMOCTEH (DM3MYECKUX BEITUYHH C
WCIIOJIb30BAHUEM IPSMBIX U3MEPEHUI: TUIaHUPOBATh UCCIEA0BAHHUE,
CaMOCTOSITEIBHO COOMPATh YCTaHOBKY, (DMKCHPOBATh PE3YNIbTATHI
MOJIYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIUYWH B BHJIC TaOIUIH

Fpa(i)I/IKOB, ACIaTh BBIBOJbI MO pE3YJbTaTaM UCCICI0OBAHUA

1.12

IPOBOJAUTH  KOCBEHHBIE  HM3MEPEHHS  (PU3MYECKUX  BEJIMYMH:
IUIAHUPOBAaThb ~ W3MEpPEHHs,  coOupaThb  SKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBINOJHATh HW3MEPEHMS, CIEAys MPEeIIOKEHHON
WHCTPYKLMHU, BBIYUCISATH 3HAYEHHE BEJIWYMHBI U aHAIM3UPOBATH
MIOJyYEHHBIE PE3yJbTAaThl C YY4ETOM 33JaHHOM IOTPEIIHOCTH

A3MEpeHun

1.13

coOnrofaTh mMpaBuiia TEXHUKH Oe3omacHocTH TMpu paboTe ¢

1abopaTOPHBIM 000PYI0OBAHUEM

1.14

pa3nuyaTth OCHOBHBIE NMPU3HAKU U3YUEHHBIX (PU3NYECKUX MOJEINIEH:
MaTepuaigbHas TOYKa, aOCOJIIOTHO TBEPIOE TENO0, TOYECHHBIN
UCTOYHUK CBETa, JIyd, TOHKas JIMH3a, IJIAHETapHasi MOJENlb aroma,

HYKJIOHHasd MOJACJIb aTOMHOTO sAapa

1.15

XapaKTepU30BaTh MPUHLHUIBI JIEHCTBUS H3YUYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOWUCTB C OMOpPOM HAa MX OMHMCAHUS, HCIHOJbB3YS
3HaHMSI O CBOMCTBaX (PU3UYECKUX SIBICHUH U HEOOXOIAUMbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.16

HCIIOJIb30BAThb CXCMbI W CXCMATHYHBIC PUCYHKU H3YUYCHHBIX
TCXHHUYCCKUX YCTpOfICTB, HU3MCPUTCIIbHBIX HpI/I60pOB n
TCXHOJIOTHYCCKUX ITPOLUCCCOB IIPH PCHICHUN y‘IC6HO'HpaKTI/I‘ICCKI/IX
3a/la4, OIITHYCCKHUEC CXCMbI JJIA ITIOCTPOCHHA H306p8.)K€HPIﬁ B IINTIOCKOM

3epKaie ¥ coouparomieil TuH3e

1.17

NOPUBOAUTE TNpUMEpPhl (HAXOAUTh HUHPOPMALHUIO O MpUMEpPax)
NPAaKTUYECKOTO  MCIOJIb30BaHWs  (PU3MYECKMX  3HaHMA B
NOBCEHEBHON KU3HM Ui obOecreueHus: 0O€30MacHOCTH  IpH

O6paI_I_leHI/II/I C HpI/I60paMI/I n  TCXHUYCCKUMU YCTpOﬁCTBaMH,




COXpaHCHUA 3O0POBbA U C06ﬂBlHCHHH HOPM 3KOJOT'MYCCKOro

MOBEJICHUS B OKPYXKAIOIIEH cpene

1.18

OCYIIECTBIISITh MOUCK HH(pOpManuu (U3UYECKOTO COJCPIKAHUS B
cetr IHTEepHET, CaMOCTOSITENTLHO (DOPMYIIUPYST IOMCKOBBIN 3a1poc,
HAaXOJWTh TyTH OMNPEACICHUS JOCTOBEPHOCTH  IIOJTYy4CHHOM
UH(POPMAIIMM HAa OCHOBE MUMEIONINXCS 3HAHWUW W JOMOJTHUTEITHHBIX

HCTOYHHUKOB

1.19

UCIIOJIb30BaTh TMPU BBHINOJHEHUM Y4YEOHBIX 3aJaHUNA Hay4HO-
HOMYJISIPHYIO JIUTEPATYpy (PU3MUECKOro CO/AEp KaHUs, CIpPaBOYHbIE
Marepuansl, pecypcbl cetn HTepHeT; BiageTe NpuéMamu
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMaLIUU U3 OJTHOMN

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.20

CO31aBaThb cOOCTBEHHEIE MUCHLMEHHBIE WU YCTHBIC COO6H.[€HI/I${ Ha
OCHOBE I/IH(l)OpMaI_[I/II/I N3 HECKOJIBKUX HCTOYHHKOB (bmnqecxoro
COJIep’KaHus, MyOJIMYHO MPEICTaBIATh PE3yAbTaThl IPOEKTHON WU
HCCIEOBATEIbCKON  JCSITENIBHOCTA, TPH  OTOM  T'PaMOTHO
WCIOJIb30BaTh H3YYCHHBIM MOHSATUWHBIA anmapar HM3y4aeMoro
pasnena GU3MKH U COMPOBOXKIATh BBICTYIUIEHHWE Mpe3eHTaluei ¢

y4€TOM 0COOEHHOCTEH ayTUTOPUHU CBEPCTHUKOB

1.21

IIPU BBITOJHEHUN Y4€OHBIX IPOEKTOB U UCCIeI0BaHUN (PU3HUECKUX
MPOLIECCOB PacHpeeNiATh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJIIGHHBIMU 3aJjauaMi, CJEAUTh 3a BBINOJHEHHUEM IUJIaHA
JNEUCTBUII M KOPPEKTUPOBATh  €ro, aJeKBaTHO OICHUBATh
COOCTBEHHBIM BKJIaJ] B JEATEIBHOCTh TPYMIBbl, BbICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBHE, MPOSBISIL  TOTOBHOCTD

pa3pemniatb KOHQIUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Konx
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHWU OKPYXXAIOIIETO MHUPA

1.1

®usnka — Hayka O HpuUpoAe. SIBIEHHS NPUPOJIBIL.
®u3nyecKkue SBJICHHS: MEXaHUYECKUE, TEIUIOBBIE,

OJICKTPUYCCKNEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®uznyeckue BeauuuHbBL. M3mepeHue (uznueckux
BenmuuuH. Dusmyeckue npubopsl. I[lorpemHOCTH

n3MepeHnil. MexxayHapoaHasi CHCTEMa €TMHHUI]

1.3

EcTtecTBeHHOHayUHBIN METOJ] MO3HAHUS: HAOIIOICHHE,
MTOCTAHOBKA HAYYHOT'O BONPOCA, BBIABUKEHHUE TUIIOTES,
SKCIIEPUMEHT 10 TIPOBEPKE THIIOTE3, OOBSICHECHUE

HAOJIFOIAEMOT0 ABJIEHUSA

1.4

Onucanne PU3NUECKUX SBJICHUM C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue paboOTHI:
N3mepenne paccTosiHUM.
H3mepenue 060bEMa KUAKOCTU U TBEPIOTO TENa.
Omnpenenenre pa3MepoB MabIX TE.
Hzmepenue TEMIEPaTyphbl npu MIOMOIIIH

KUAKOCTHOI'O TEPMOMETpPA U NaTHHUKaA TEMIICPATYPhI

INEPBOHAYAJIbHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

CTpOGHI/Ie BCIICCTBA: AaTOMbI M MOJICKYJIbI, HX
pasMECPHhI. OHLITLI, AOKa3bIBAOMUEC JUCKPETHOC CTPOCHUC

BEIIECTBA

2.2

JBmwxenne uyactul BemectBa. CBsI3b  CKOpPOCTH
JBWKEHHUSI 4YacTULl C Temmeparypoi. bpoyHoBckoe

IBIOKeHue, T dy3us

2.3

BiauMopelicTBue 4yacTuIl BEIIECTBA: MMPUTSKCHUC U

OTTAJIKUBAHHUEC




AI‘peI‘aTHLIe COCTOsIHMA BCHICCTBA: CTPOCHUC I'a30B,

KUJIKOCTeH W TBEPHBIX  (KPUCTAUIMYECKHUX)  Tell

24 B3anMoOcBs3p MeXAy CBOWCTBAMH BEIIECTB B Pa3HbIX
arperaTHBIX COCTOSIHUSAX W WX AaTOMHO-MOJEKYJISIPHBIM
CTPOCHHUEM

2.5 Oco0OEHHOCTH arperaTHbIX COCTOSTHUN BO/IBI

[IpakTnueckue pabOThI:
Onenka auaMerpa aromMa METOJAOM pAIOB  (C
UCI0JIb30BaHueEM (oTtorpaduit).
2.6 OnpIThl 0 HAONIOEHUIO TEIMJIOBOIO PACIIMPEHUS

ra3os.
OnpiThl 10 OOHapyXeHHIO  JEHCTBUS  CHJ

MOJIEKYJSIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexann4deckoe JIBUKECHUE. PaBHoMepHOE 51
' HEpPaBHOMEPHOE JIBIKCHHE
3.9 Cxopoctbs. CpeaHsis CKOPOCTh ITPU HEPABHOMEPHOM
' JBWKEHUH. Pacuér myTu v BpeMeHM JIBU>KEHHS
SlBnenne nHepuuu. 3aKOH MHEpLMU. B3anmonaeicTeue
3.3 T€J KaK MPUYMHA U3MEHEHUS! CKOPOCTH JABUKEHUS TEJl.
Macca kak Mepa UHEpTHOCTH Tena
34 [InotHOCTh  BemectBa. CBA3b  IUIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYN B eIMHUIE 00bEMa BellecTBa
3.5 Cuita Kak XapaKTepUCTHUKa B3aUMOJICUCTBUS Tell
> Cuna ynpyrocty u 3akoH ['yka. V3MepeHue cuiibl ¢
' MOMOILBIO JUHAMOMETpA
37 SIBnenue taroteHus u cuia tskectd. Cuna TsHKECTH
' Ha Apyrux mia”erax. Bec rena. HeBecomocth
38 Cuna Tpenusi. TpeHHE CKONBXKEHUS U TPEHHE MOKOS.
' Tpenue B npupoJe U TEXHUKE
39 CnoxeHue cuil, HalpaBJICHHBIX MO OJHOW IPSIMOM.
. PaBHOelicTBYIOIIAs CHIT
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHre CKOPOCTH PAaBHOMEPHOIO JIBUKEHMS
(wapuka B KHJIKOCTH, MOJEIM 3JIEKTPUUYECKOTO
aBToMOOWIST W Tak nanee). OmpeneneHue cpeaHen
CKOPOCTH CKOJIbXEHHs Opycka WIM [IapuKka [0
HAaKJIOHHOM 1uIockocTH. OmpeneneHue IUIOTHOCTH
TBépAoro  Tena.  OnbITel,  JEMOHCTPUPYIOILKE
3aBHCHMOCTH pacTshKEeHUs (aedopMaryn) IpyXHUHBI OT
OPWIOKEHHOW cuiibl. OIBITHI, JI€MOHCTPUPYIOLIHE
3aBUCUMOCTD CHJIbI TPEHHS CKOJIbKEHMSI OT Beca Tena U

XapaKTepa COIPHKACAIOIINXCS TOBEPXHOCTEH

dusnueckne IBIICHUS B mpupoac: NpuMEpPbI IBUXKCHHUS C

3.11 Pa3IMYHBIMUA CKOPOCTSIMHU B )KUBOM U HEKHUBOU IIPUPOJE,
NIeWICTBUE CUITBI TPEHUSI B TIPUPOJIC U TEXHHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH

TIABJIEHME TBEP/BIX TEJL, JKUKOCTEI 1 TA30B

4.1

Hasnenue tBEpmoro Tema. CrnocoObl YMEHBIICHUSI U

YBCINYCHUA OaBJICHUA

4.2

JlaBnenne raza. 3aBUCHUMOCTH JaBJICHUS Tra3a oOT

00bEMa, TeMIepaTypbl

4.3

[Tepenaua naBieHus TBEPABIMU TEIIAMH, KUIAKOCTIMHU U

razamu. 3akod Ilackans. [IHeBMaTHUEeCKHE MaIIHEI

4.4

3aBUCHMOCTh JIaBJICHUS JKHJAKOCTH OT TJIYOWHBI.
I'mapocratuyeckuii Mapajiokc. Cooomraroniuecs

COCYHhI. r UAPaBINYCCKUE MEXAaHU3MBI

4.5

Atmocdepa 3emun U aTMocdepHOe JaBiCHHUE.
[IpuuuHbl CyliecTBOBaHHS BO3IYIIHOW 000JOYKH
3emuIH. OmnbiT Toppuueru. 3aBUCUMOCTh
aTMOC(epHOr0 JaBlieHUS OT BBICOTHI HaJl YPOBHEM

MOpsI

4.6

N3mepenue atmocdepHoro aasnenus. [Ipubopsl ams

N3MCPCHUA aTMOC(I)epHOl"O JaBJICHUA

4.7

JelicTBre XUIAKOCTH M ra3a Ha NOTPYKEHHOE B HUX
Teno. BelTankuBaromias (apxuMenoBa) cuia. 3aKOH

Apxumena




4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT
00béMa NOrpyKEHHOW B JKUJKOCTb YAaCTH TeJja.
Omnpenenenre BBITAIKUBAOLIEH CHIIbI, JAEWCTBYIOLIEH
Ha Telo, MNOrpyk€HHOe B KUAKOCTb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CUJIbL, IEHCTBYIOLIEH
Ha TEJNO B JKUIKOCTH, OT Macchl Tena. OIBITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb  BBITAIKUBAIOIIEH
CHUJIBI, JIEHCTBYIOIIEN Ha TEJO B JKUJKOCTH, OT 00BbEMaA
MOTPYKEHHOU B KUIAKOCTh YaCTH TEJA U OT INIOTHOCTH
xkuakoctu.  KoHcTpywpoBanue — apeomerpa  WIM
KOHCTPYHPOBAaHHE JIOJKM U  OINpeleleHue  eé

Irpy30I10AbEMHOCTH

4.10

Odusznveckue  SABICHUS B TNPUPOJE:  BIUSHUC
aTMOC(epHOTO JaBJICHWSI Ha JKMBOM OpraHU3M,

TJIaBaHUEe PhIO

411

TexHudeckrue ycTpOWCTBA: COOOINIAIOIIUECS COCYBI,
YCTPOMCTBO BOJIOMPOBOJA, THAPABIMYECKUN Mpecc,
MaHOMeETp, OapoMeTp, BHICOTOMED, MOPIIHEBOM HAcoc,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckast pabora

5.2 MexaHnuyeckasi MOIIHOCTb

£ 3 [IpocThle MexaHM3MBI: pblyar, OJOK, HaAKJIOHHAs

' IUIOCKOCT. [IpaBuito paBHOBECHSI pbIyara

5.4 [IpumeHenue npaBuia paBHOBECHS pblyara K OJI0Ky
«3onotoe  mpaBwio»  MexaHuku. KoaddunueHt

5.5 MOJIG3HOTO  JIeHCTBUSA  MeXxaHu3MoB.  I[IpocTtbie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHnmanpHas JHEPrUU TeNa, MOJHATOTO HaJ 3eMIEH

5.7 Kunernueckas sHeprus

- [Tonnast MexaHuueckasi YHeprus. 3aKOH MU3MEHEHUS U

COXpPaHCHUA MEXaHHUYeCKOM OHEPTrun




5.9

[IpakTuyeckue paboOTHI:

Omnpenenenue  pa®OTBl  CWJIBI  TPEHHUSA  IIPH
PaBHOMEpPHOM JBM)KCHUM Tella II0 TOPHU30HTAIBHOU
nosepxHoctu.  MccienoBanue — yClIOBUH — paBHOBECHS
ppruara. M3mepenne KIIJI HaKIOHHOM IUIOCKOCTH.

N3yuenune 3akoHa cOXpaHEHUsI MEXaHUYECKON YHEPTUU

5.10

dusnyeckre SIBICHUS B npupoac: pbHaru B TEJIC

YCI0BCKa

5.11

TexHuyeckue yCTpOMCTBA: pblyar, MOABUKHBIA H
HEMOIBUKHBIN OJIOKH, HAKIIOHHASI TNTIOCKOCTh, MPOCTHIE

MEXaHU3MBbI B OBITY

8 KUIACC

Kon
pasnena

Kon
3JIeMeHTa

IIpoBepsieMble 3JIeMEHTBI COEPKAHUSA

TEIIVIOBBIE ABJIEHWA

6.1

OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KUHETHYECKOU
TEOpUU CTpPOEHHUs BemlecTBa. Macca U pa3Mmepbl
Mosiekyl.  OmbIThl, TMOATBEPXKAAIONINE OCHOBHBIE

ITOJIOKCHUA MOHGKYHﬂpHOKI/IHCTH‘ICCKOﬁ TEOpHU

6.2

Mopnenu  TBEPAOTO, KUAKOTO U razoo0pa3HOro
cocrosinuil BemectBa. Kpucramnudyeckue u amopdHbie

TCJ1a

6.3

OOBsiCHEHHE CBOMCTB I'a30B, JKUJIKOCTCH U TBEPBIX TEI
HA OCHOBE TMOJOXEHHH MOJEKYIIPHOKMHETUUECKON

Teopuu

6.4

CMaunBaHue U KalmUJUTSIPHBIC SABJICHUA

6.5

TenmoBoe pacIInpCHUC U CIKATUC

6.6

Temnepatypa. CBs3b TeMmmeparypbl CO CKOPOCTBIO

TCIIJIOBOTO ABUXKCHUSA YaCTHUIL




Bryrpennssa SHEpPIHUsl. CrnocoOsr U3MECHEHUS

6.7 BHYTPEHHEHW SHEPTHH: TEIUIoNepeaada U COBEPIICHHE
paboTsl
6.8 Buer TEIUIOTICPEIAvH TEIJIONMPOBOJHOCTb,
' KOHBEKIIVS, U3ITyICHHE
KonuuectBo  TermoTel.  YaenbHas — TEIUIOEMKOCTH
6.9
BEIllECTBA
TeruiooOMeH U TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TETJIOBOTO OasiaHca
511 [lnaBneHne W  OTBEepACBaHWEC  KPUCTALIHYSCKUX
' BEILIECTB. Y IebHAs TEIUIOTA TUIaBICHUS
[TapooOpazoBanue u  KoHaeHcauus. VcnapeHue.
6.12 Kunenue. VYaenpHas Temnora mapooOpa3oBaHMs.
' 3aBUCHMOCTB TEMITEPaTyphl KHTICHUS OT aTMOC(EpPHOTO
TTABJICHUS
6.13 BnaxxnocTts Bo31yXa
6.14 DHeprus TOTUIMBA. Y IeibHas TEIJI0Ta CTOPaAHUS
[Ipuntuner  paGoTel  TemoBbix apurarenend  KIT/]
6.15 TEIUIOBOTO ABUrareisl. TeIuioBbIe ABUTaTe U 3aluTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHHS M TMpEBpallleHUus DHHEPruu B
6.16
TEIUIOBBIX IMpolieccax
[IpakTuueckue pabOTHI:
OnpiTbl MO OOHApY)KEHUIO  JACWUCTBUS  CHII
MOJIEKYJIIPHOTO MPUTSKECHHUS.
OnBITH 0 BRIPAIIMBAHUIO KPUCTAJIOB MOBAPEHHOMN
COJIM WJIM caxapa.
6.17

OneITHl 110 HAOMIOJCHHUIO TEIUIOBOTO PACHIMPEHHS
ra3oB, )KMJAKOCTEU U TBEPABIX TEI.

Omnpenenenue naBIeHUs BO3yXa B OaJUIOHE IITPHUIIA.

OnBITHL, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD JTaBJICHUS

BO31yXa OT €T0o 00bEMa U HarpeBaHUud NI OXJIAKACHUS.




[IpoBepka runores3spl TMHEHHONW 3aBUCUMOCTH JIJIMHBI
CTOJIOMKA >KHJIKOCTH B TEPMOMETPUYECCKOW TpPyOKE OT
TeMIEpaTyphbl.

HaGmnronenne naMeHeHus BHyTpEHHEH SHEPruu Tesa
B pe3yJIbTaTe TEIUIONepead u paboThl BHEITHUX CHIL.

UccnemoBanue  sBICHWS — TCIUIOOOMEHA  TIpHU
CMEIIMBAHUM XOJOAHON U rOPsYEH BOJIBI.

Ornpenenenrne KOJIUYECTBA TEIUIOTHI, MOJYYEHHOTO
BOJIOM TIpH TEIUIOOOMEHE C HArpeThiM METAUIMYECKUM
HWIAHAPOM.

Ornpenenenue yaelnbHOM TEIIIOEMKOCTH BEIECTBA.

HccnenoBanue npouecca ucnapeHusl.

Onpenenenre OTHOCUTEIBLHOM BJIAXKHOCTH BO3TyXa.

Ornpenenenne yaeabHON TEIJIOTHI IUIaBICHMS JIbJIA.

6.18

®u3nyecKue SBJIEHUS B TMPUPOJAE: IMOBEPXHOCTHOE
HATSDKEHHE W KalWUIAPHBIE SIBICHHS B TPUPOC,
KPHUCTAJLIBI B IPUPOJIe, M3nydeHre CoHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 0O0pa3oBaHHE POCHI,

TymMaHa, UHesl, CHeTa.

6.19

Texnudyeckne YCTpOMCTBA: KamWUISAPBI, MPUMEPHI
MCIOJIb30BaHUSI KPUCTAILJIOB, KUIAKOCTHBII TEPMOMETD,
JaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPBI, MICUXPOMETp, MapoBasi TypOuHa,

ABUT'aTC]Ib BHYTPECHHCTO CIrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 DnekTpusanus Teil. [[Ba poaa 3JIeKTpUYECKUX 3apsiI0B
BzaumopeiictBue 3apsbkeHHBIX Ten. 3akoH Kynona

7.2 (3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEI
OT BEIIMYMHBI 3aPSI0B U PACCTOSHUS MEXKTY TEJIAMH )
DneKTpuIecKoe oJe. HanpsxénnocTs

7.3 anekTpuueckoro mnojsa.  [lpuHnun  cynepno3uuuu

ANEKTPUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE)




Hocutenu snexTtpuueckux 3apsaoB. DJIEMEHTapHbIN

7.4 anekTpuueckuil 3apsia. Crpoenue atoma. [IpoBoaHuku
U JIUDJIEKTPUKHI
7.5 3aK0oH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
76 DNEeKTpUYECKU  TOK.  YCJOBHUS  CYIIECTBOBaHUS
' IEKTPUUECKOTO TOKA. VICTOYHHUKHN TTOCTOSIHHOTO TOKa
HenictBus 3JIEKTPUYECKOIO TOKa (TemyoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUUECKUH TOK B
JKUIKOCTAX M ra3ax
- Onekrtpuueckas 1enb. Cuia Toka. DJIEKTPHYECKOe
' HaIpsKEHNE
. ConpoTHuBiIeHNE MIPOBO/THUKA. VnenbHOE
' COTIPOTHBIICHUE BEIIECTBA
7.10 3akon OMa 1 ygacTka Ienu
[locnenoBarenbHOE W MApAIJIEIBHOE COCIUHEHHUE
7.11
MIPOBOJHUKOB
PaGoTta w MOIIHOCTH SJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoyna — Jlenna
213 DIIEKTPUYECKHUE e M MOTPEOUTENN AICKTPHICCKOM
' sHepruu B ObITy. KopoTkoe 3amMpikaHne
ITocrossHABIC MarHuTEL. B3anmMopeiicTBHE MOCTOSHHBIX
7.14
MarHuTOB
MarautHoe mnone. MarHuTHoe moJsie 3eMJIM U €ro
7.15
3HAUCHHE IS JKU3HU Ha 3eMiie
216 OmnbiT Opcrena. MarHuTHOE TI0JIE BJIEKTPUYECKOTO
. ToKa. [I[puMeHeHune AMeKTPOMarHuToOB B TEXHUKE
JleficTBe MarHUTHOTO MOJISI HA MPOBOJHHUK C TOKOM.
217 DIEeKTpOABUTATENb TOCTOSIHHOTO TOKa. Mcnonp30BaHue
. 3JIEKTPOJIBUTATENIel B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIOpPTE
218 Onbitel Dapages.  SIBineHwe  >IEKTPOMArHUTHOM

uHaykuuu. [Ipasuno Jlenna




7.19

DIIEKTPOTeHEPATOP. CriocoOmr MOJTy4eHUS
NIEKTPUUECKOM  DHEPruu.  DJNEKTPOCTAHIIMH  HaA

BO300HOBJISIEMBIX HCTOYHUKAX OHEPTrrUun

7.20

[IpakTnueckue pabOThI:

OnbIThI 1O HAOJIOICHUIO AIEKTPU3ALIUN TEJI UHIYKIIHEH
Y TIPU CONPUKOCHOBEHHUH.

HccnenoBanne AEMCTBHS BIEKTPUYECKOTO TOJS HA
MIPOBOJIHUKH U TUDJICKTPUKH.

COopka u mpoBepka palOTHl AIIEKTPUUECKOW IETH
MOCTOSTHHOTO TOKA.

H3mepenue u peryaupoBaHue CUJIbI TOKA.

H3mepenue u perynupoBaHue HAMPSKEHUS.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO
4yepe3 pe3ucTop, OT COMPOTHUBIEHHUS PE3UCTOpA H
HaIPSKEHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
3JEKTPUYECKOTO COMPOTUBIIEHUSI NPOBOJHUKA OT €ro
JUIMHBI, IJIOIAIM OTIEPEYHOTO CEYEHUS U MaTepHaa.
[IpoBepka mpaBuia CIOXKEHUS HANPSHKCHUN TpU
MIOCJIEIOBATEILHOM COEAMHEHUU [JIBYX PE3UCTOPOB.
[IpoBepka npaBuiia Ajisi CHIIbI TOKA IPU HapaJIeIbHOM
coenuHeHUU pe3uctopoB. OrmpeneneHue  padOTHI
3JEKTPUYECKOTO TOKa, WAYIIEr0 4Yepe3 pe3ucTop.
OnpezneneHrue MOUIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJIEIISIEMOM Ha pe3ucTope. UccnenoBanue
3aBUCHMOCTHU CHJIBI TOKA, UJIYILIETO Yepe3 JaMIOUKY, OT
HanpsbkeHus Ha Hell. Onpenenenue KII/I narpeBarens.
UccnenoBanue MAarHuTHOTO B3aUMOICUCTBUSA
MOCTOSTHHBIX MarHuToB. M3ydeHHe MarHUTHOTO MOJIA
MOCTOSIHHBIX MAarHUTOB TpU UX OOBEAWHEHUH U
paznenenuu. MccnenoBanue AeMCTBUS IIEKTPUUECKOTO
TOKa Ha MAarHUTHYIO CTpEJIKY. OnbITHI,

ACMOHCTPUPYIOIHUC 3aBUCHUMOCTD CHIJIBI




B38,I/IMOI[€IZCTBH$I KaTylKd ¢ TOKOM U MarouTa OT CHUJIbL
TOKa W HanpaBlicHHs TOKa B KarTymke. HM3ydeHue
I[ef/'ICTBI/I}I MAarouTHOIO 1moJid Ha MNPOBOJHHUK C TOKOM.
Koncrpynpopanue u H3y4YCHHE paboThI
3JIEKTPOABUTATEISA. H3mepenne KITA
AJIEKTPOJIBUraTeNIbHOM  ycTaHOBKU.  OmbITBI IO
UCCIIEI0BAHUIO SIBJICHUS 3JEKTPOMATrHUTHOMU
WHAYKIIUU: HCCICOAOBAHUC N3MEHEHHH 3HA4YeHUs |

HaIlpaBJICHHUA HHAYKIIUOHHOI'O TOKa

7.21

Ousnveckue SBJICHUS B TMPUPOJE: DICKTPUUECKUE
SABJICHUA B aTMocq)epe, QJICKTPUYCCTBO KHUBBIX
OpraHru3MOB, MAarHUTHOE TI0JIe 3eMJIH, IPEeiQ MOTOCOB,
POJIb MArHUTHOTO TIOJIA AJIA )KU3HU Ha 3eMJ'Ie, MOJIAAPHOC

CHUSIHUEC

1.22

TexHnuecKne yCTpOMCTBA: AIEKTPOCKOI, aMIIepMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DJICKTPUYECKON DHEPIUH,
IEKTPOOCBETUTENIbHBIE TPUOOPHI, HarpeBaTesbHbIE
AIEKTPOTPUOOPHI (puMepsr), ANMEKTPUIECKHUE
IIPEIOXPAHUTEIHN, DIIEKTPOMATHUT, JJICKTPOJBUTATENb

IMOCTOSIHHOI'O TOKA, rEHEpATOp MMOCTOAHHOI'O TOKa

9 KJIACC
Kon
Kox snementa [IpoBepsieMble 2JIEMEHTHI COJIeP KaHUs
pasnena
MEXAHMWYECKUME SIBJIEHWSI
81 Mexanudeckoe JBWIKEHHE. MaTepualibHas TOYKa.
. Cucrema orcuéra
8 8.2 OTHOCHTEILHOCTh MEXAHUYECKOTO ABMKEHHUS
8.3 PaBHOMEpHOE NPSIMOTHHENHOE IBIKEHUE
HepaBHOMepHOE  mpsiMONMHEHHOE  JBUKCHHE.
8.4 CpenHsass W  MTHOBEHHass  CKOpPOCTh  Tela  TpH
HEPaBHOMEPHOM JBUKCHUU




Yckopenune.  PaBHOyCKOpeHHOE — NPSMOJIMHENHOE

8.5
JIBUKCHHEC
8.6 CobOoanoe nagenue. Onbitel ["amues
PaBHOMEpHOE nBHKEHUE IO OKPYKHOCTH. [lepron n
8.7 yacTtoTa oOpamieHus. JluneliHas u yrioBasi CKOpPOCTH.
LenTpocTpeMuTeIbHOE YCKOPEHUE

8.8 [Iepsriii 3axon HproToHa

8.9 Bropoii 3akon HeroTroHa

8.10 Tperuii 3akon HeloToHa

8.11 [TpuHIUIT Cynepno3uIMU CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 Cuna TpeHuWs: Ccuia TPEHHS CKOJBXCHHS, CHIIA
' TPEHMSI TIOKOS, IPYTHE BUJIBI TPESHUS

8.14 Cuna TSHDKECTH W 3aKOH BCEMHPHOTO TSTOTEHHUS.
' YckopeHnue cBOOOTHOTO MaIeHUS

8.15 JBmwxenue tmaHer Bokpyr Connma.  Ileppas
' KocMudeckasi ckopocTb. HeBecomocTs U meperpy3ku

8.16 PaBHOBecue MarepuambHOM  TOYKH. AOCOJIOTHO
' TBEPJIOE TEJO

8.17 PaBHOBecue TBEPAOro Tesa ¢ 3aKperiEHHOW OChIO
' BpaieHusi. MoMeHT cwibl. LIeHTp TshkecTn

8.18 Nmmynbce Tena. M3Menenune ummynbca. IMIynabe CUb

8.19 3aK0H COXpaHEHUS UMITYJIbCa

8.20 PeaktuBHOE nBMKEHUE

8.21 Mexanudeckasi paboTa U MOIITHOCTb

8.2 PaGora cun Tsxkectu, ympyroct, TpeHus. CBs3b
. SHEPTUU U paboThI

8.3 [loTennmaneHass dSHeprus Tena, MOJHATOTO HaJ
. MOBEPXHOCTHIO 3eMJTU

8.24 [ToTeHnmanpHas SHEPIrUs CKATON NPYKUHBI

Kunernueckas sHeprusi. Teopema 0 KHHETHYECKOMH
8.25
SHEPrUuu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON PHEPIUH




8.27

[IpakTuyeckue paboOTHI:

OrnpeneneHue cpeiHeld CKOPOCTU CKOJIbKEHHS OpycKa
WIM JIBJKEHUS IIAapUKa MO0 HAKIOHHOW IJIOCKOCTH.
Onpenenenre ycKOpeHus Tejla IpU paBHOYCKOPEHHOM
IBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU IYTH OT BPEMEHHU IIpU
PaBHOYCKOPEHHOM  JBIKEHMM  0e3  HauyalbHOU
CKOPOCTH.

[IpoBepka TUIIOTE3BI: €CIIM NPU PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 HayalbHOW CKOPOCTH IIYTH OTHOCSTCS
KaK psJi HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIHE
MPOMEXYTKH BPEMEHH OJJUHAKOBBI.

UccnenoBanue 3aBUCHUMOCTH CHITBI TpEHUS
CKOJIbKEHUSI OT CHJIbI HOPMAJbHOTO JIaBJICHHUSI.
Onpenenenne kodhdUIMEHTa TPEHUS CKOJBKEHUS.
Onpenenenne KECTKOCTH MNpykHuHBL. OrnpeneneHue
paboThl CHJIBI TPEHUS MPHU PAaBHOMEPHOM JABMKEHUU
TeJla M0 TOPU30HTAIILHOM MOBEPXHOCTH. OnipeneneHue
paboThl CWIJIBI YIPYrocTH NpU TOABEME Tpy3a C
UCIIOJIb30BAHUEM  HEMOABM)KHOTO M TMOJBHYKHOTO

OJIOKOB

8.28

duzndeckue SIBICHUA B MMpHUpOJC: IPUIUBLI H OTJIINBEI,
JABMXKCHUC IIJIIAHET ConHeunoi CHUCTCMBI, PCAKTHUBHOC

JABVXXCHUE )KMBBIX OPraHUu3MOB

8.29

Texanueckue YCTpOﬁCTBaI CIIMAOMCTp, HATYHUKH

IMOJIOKCHHS, PACCTOSAHHUA U YCKOPCHU A, PAKCTHL

MEXAHUYEC

KHE KOJIEFAHMA 1 BOJIHbI

9.1

KonebarensHoe JABHMIXXCHUC. OcHOBHEIE
XapPaKTCPHUCTUKHU KOJIeOaHMIt: nepuona, qacToTa,

aMILINTyaa

9.2

MareMatnueckuii M NPYKHHHBIM ~ MasTHUKHU.
[IpeBpamienue  sHepruM  NpH  KOJIEOATEIBHOM

JABHMXXCHHUH

9.3

3aryxaromue Kosuebanus. BeiHy)aeHHbIe KoJgeOaHMs.

Peszonanc




9.4

Mexanudeckue BoJHbBL. CBOMCTBA MEXaHUYECKHX
BOJIH. [IpomonbHpie W mOnepeyHble BOJIHBL. JlnnHA
BOJHBI U CKOPOCTb €€  pacnpOCTPAHEHUS.
MexaHu4ecKrue BOJIHBI B TBEPJIOM TEJE, CEUCMHUYECKUE

BOJIHBI

9.5

3ByK. ['poMKOCTB U BbIcOTa 3BYKa. OTpakeHUE 3BYyKa

9.6

Wndpa3Byk u ynpTpa3sByk

9.7

[IpakTnueckue pabOTHI:

OrmpeneneHne dYacTOThl M TepHOJa  KOJeOaHMI
MaTeMaTUIEeCKOr0 MasTHHKA.

OmpeneneHne dYacTOThl M TepHoJa  KOJeOaHM
MPY>KUHHOTO MasiTHUKA

HccnenoBanme 3aBUCUMOCTH Tepuoja KojaeOaHMA
MOJBENICHHOTO K HUTH Tpy3a OT JJIUHBI HUTH.
HccnenoBanme 3aBUCHMOCTH TIEpHOJa KOJEOAHHT
MPY)KWHHOTO MasTHHUKa OT Macchl rpy3a. [Ipomepka
HE3aBUCHMOCTH nepuo/ia KoJIeOaHMi rpy3a,
MOJIBEIICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH
npyXuHbl.  M3MepeHHe  yCKOpEeHHS  CBOOOJHOTO

majcHus

9.8

duznyeckue ABJICHUS B ImprUpoac: BOCHPUATHE 3BYKOB
KNBOTHBIMH, 3EMIICTPACCHUC, celicMHUYecKue BOJIHEI,

IMyYHaMH, 3XO

9.9

Texandeckue YCTpOﬁCTBaI 9XO0JIOT, HCIIOJBb30BaHUC

yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)HGKTpOMaFHI/ITHOC I10JI€C. SHGKTpOMal"HI/ITHbIC BOJIHBI.

104 CBoHCTBA JIEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 3E€KTPOMarHUTHBIX BOJIH
103 OnekTpoMarHuTHas npupoaa cBera. CKOpocTh CBeTa.
. BouitHOBBIE CBOICTBA CBETA
[IpakTuyeckue paboOTHI:
10.4 N3ydeHne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C

MOMOII[BI0 MOOMIIBHOTO TenedoHa




dusnueckue SBICHUS B MPHUPOJE: OHOJOTHYECKOe
10.5 JeCcTBUE  BUAMMOTO,  yABTPA(UOJIETOBOTO U
PEHTTE€HOBCKOTO U3JIy4EHUI
106 Texanueckue YCTpOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA
111 JlyueBas monens cBera. MicrouHuKku cBeTa
11.2 [IpsimonuHeElHOE pacpoCTpaHEHHE CBETA
113 Otpaxxenue cBera. Ilnockoe 3epkano. 3akoH
' OTpaXXEHUsI CBETa
114 [Ipenomnenue cBera. 3akOH MPEIOMIIEHUS CBETa.
' [TonHoe BHYTpEHHEE OTpaXKeHUE CBETa
11.5 JInnza. Xox yden B JIMH3E
116 OnTuueckasi cucreMa (oroanmnapata, MUKpOCKona U
' TejnecKomna
117 ['maz kak onrThueckas cucteMa. bIHM30pyKOCTh U
' JAIbHO30PKOCTh
Paznoxenne Oemoro cBera B crekTp. OIBITHI
11 11.8 Herotona.  CrnoxeHue  CHEKTpajdbHBIX  IIBETOB.
Hucnepcus cBeta
[TpakTrueckue pabOTHI:
HccnenoBanne 3aBUCUMOCTU  yIJIa  OTPaKEHHS
CBETOBOTO JIy4a OT yIJia MaJeHHUs.
W3ydeHnne XapakTepUCTUK M300pa)kKeHHs ImpeaMeTa
B IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTH yria MpPeIOMIICHHUS
11.9 CBETOBOTO JIy4ya OT yrja MaJieHUs Ha TPAHUIE «BO3IYX —
CTEKIJIO».
[Tony4yenue U300pakeHUi c IIOMOIIBIO
coOuparonieii JTUH3BL
Onpenenenne (oxycHOTrO paccTosiHus "
ONTUYECKOH CUIIBI cCOOMparoIel TNH3BI.
OMnBITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CHEKTP.




OnpITHI 110 BOCHPUATHUIO LIBETA MPEAMETOB MPU HUX

HaOIIOIEHUH Yepe3 IIBETOBbIC (DPMUIIBTPHI

du3znyecKue SABICHUS B mpupoac: 3aTMCHUA COJIHI_Ia u

11.10 JlyHbI, IIBETA TEN, ONTHYECKUE SBIICHUS B aTMochepe
(uBeT HEOA, pedpakius, paayra, MUPax)
11 TexHudeckue  yCTpOMCTBA:  OYKHM,  IIEPUCKOIL,
' doToanmapar, ONTUICCKHE CBETOBOIBI
KBAHTOBGIE SIBJIEHU A
191 Oneitel Pe3epdopra u mutanerapHas Mojenb aToMa.
' Monens aroma bopa
199 Hcnyckanue u norniomeHue cBeta aToMoM. KBaHTHI.
' JIunelyaTele CIIEKTPHI
12.3 PagnoaxtuBHOCTE. Anb(a, 6eTa- U raMMa-u3IydeHus
194 Crtpoenue artomHoro sijapa. HykinoHHas Mojenb
' aTOMHOTO sifpa. M3oTomnsl
125 PamnoaktuBHbie npeBpanienus. [lepuoa nomypacnana
' ATOMHBIX s7ep
126 SnepHbie peakuun. 3aKOHBI COXpAaHEHUS 3PS I0BOTO U
' MacCOBOTO YHUCEIl
12.7 OHeprusi CBA3M aTOMHbBIX sifep. CBsA3b Macchl U
12 ' SHEpPruu
128 Peakuuu cunTe3a u genenus saep. VcrouHuku
' sHepruu CoJiHLa U 3BE3]T
199 Snepnas oHepretuka. JledicTBUE paguOaKTHUBHBIX
' U3ITyYEHHUI Ha )KUBBIE OPTaHU3MBI
[IpakTuueckue pabOTHI:
Habmronienne CriomHbpIX M JIMHEHYAThIX CIIEKTPOB
12.10 U3ITy4YEHUSI.
HccnenoBanue TpeKoOB: U3MEPEHUE SHEPTUH YACTULIBI
10 TOPMO3HOMY ITyTH (110 (poTorpadusm).
W3mepenne paaroakTUBHOTO GoHA
®duznueckue SBIEHUS B IPUPOJE: ECTECTBEHHBIN
12.11 pasvoaKTUBHBIN ¢oH, KOCMHYECKHE Ty4H,

pPaaAuOaKTUBHOC MU3JIIYYCHHUEC MPUPOAHBIX MHUHCPAJIOB,




JICUCTBUE PAaJUOAKTUBHBIX H3JIyYEHHH HAa OpraHU3M

YCI0BCKa

12.12

TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHJVBHIyAJIbHBINA TO3UMETp, KaMepa Buiibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI 0OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu (GU3MKM B  HAydYHOW KapTUHE  MHpa;
chopMUPOBAaHHOCTh 0a30BBIX TMPEJICTABIECHUNA O 3aKOHOMEPHOU
CBSI3M U [T03HABAEMOCTH SIBJIEHUH MPUPOJIbI, O POJIM SKCIIEPUMEHTA B
¢usuke, o cucremMooOpasyromel ponau QU3MKK B Pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHUKH U TEXHOJOruil, 00 5BOJIOLUU
(Gu3NYEeCKUX 3HAHUN U UX POJIM B LEJIOCTHOW €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKIAJE POCCHUICKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

Mupa, pasBUTHC TCXHUKU U TEXHOJOTHI

3HaHUS O BUJAX Marepuu (BELIECTBO U IOJIE), O JIBMKEHHH Kak
croco0e CyIecTBOBaHUS MaTepuH, 00 AaTOMHO-MOJICKYJSPHOM
TEOPUU CTPOCHMS BEIIECTBA, O (DU3MYECKON CYIIHOCTH SIBJICHHUI
npuposbl  (MEXaHMYECKHUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBAaHTOBBIX); yMEHHE pa3IuyaTh SBJICHUS 10 OINHUCAHUIO HUX
XapaKTEepPHBIX CBOMCTB U HA OCHOBE OMNBITOB, JEMOHCTPHUPYIOIIUX
MaHHOE (U3UYECKOE SIBICHUE; YMEHHE DPAcllO3HaBaTh IMPOSIBIICHUE
U3YYEHHBIX (U3UYECKUX SIBJICHUM B OKPYXAIOIIEM MHUPE, BBLICISSA

UX CYIECTBEHHBIE CBOMCTBA (MPU3HAKU)

Bnagenue ocHoBaMM MOHSTHUMHOIO alimapara U1 CMMBOJIMYCCKOI'O
SA3bIKa (I)I/ISI/IKI/I W UCIIOJIB30BAHUC UX JJIsA PCHICHUA y‘IC6HLIX 3a4a4,
YMCHHEC XapaKTEpHU30BaATb CBOMCTBA TCII, (i)I/I3I/I‘leCKI/IC SABJICHUA H

IMPOLECChI, UCIIOJIb3YA (bYHI[aMCHTaJIBHBIe H SMIITUPUYCCKHUEC 3aKOHbI

YMeHue ONMCHIBATh HU3YUYCHHBIC CBOMCTBA TE€I H (I)I/ISI/I‘IGCKI/IG

SIBJICHHUS, UCTIOJIB3YsL (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Brnagenue ocHOBaMHM METOJOB HAy4HOIO IIO3HAHMUS C Y4ETOM
coOumo/IeHHs MpaBuJ1 0€301acHOTO TpyAa: HalOroAeHne GU3NIECKUX

SIBIICHUI:




YMEHHUE CaMOCTOSITETIbHO COOUPATh AKCIIEPUMEHTAIBHYIO YCTAHOBKY
U3 TaHHOTO Habopa 000PYAOBAHUS TI0 UHCTPYKIIUH, OTIHCHIBATEH XO]]
OTIBITA U 3AIHCHIBATH €0 PE3yIbTaThl, (POPMYIUPOBATH BHIBOIbI;
IPOBEJCHUE MPSIMBIX M KOCBEHHBIX H3MEpeHHil (u3nueckux
BEJIMYMH: YMEHUE IUIAHUPOBATH HM3MEPEHMs], CaMOCTOSITENIbHO
coOuparb HKCHEPUMEHTAJbHYI0 YCTAaHOBKY II0 HHCTPYKIHH,
BBIUUCIIATh 3HAYEHHE BEJIMYMHBI M aHAJIU3UPOBATH IOJYYEHHBIE
pe3yiabTaThl € Y4YETOM 3aJaHHOM IOTIPEIIHOCTH pe3yJlbTaTOB
U3MEPEHMUI;

IPOBEJCHUE HECJIOXKHBIX HKCIHEPUMEHTAJIbHBIX HCCIIEI0BAHUIl;
CaMOCTOSITENIBHO COOMpaTh AKCHEPUMEHTAIbHYIO YCTaHOBKY H
OPOBOAMTH  HUCCIEJOBAaHUE IO  MHCTPYKLUHH, MPEACTaBIATh
MOJIy4€HHBIE 3aBUCUMOCTH (PU3UYECKHUX BEIMYMH B BHJIE TaOIUI] U
rpauKoB, YYWUTHIBATh MOTPEIIHOCTH, JeNaTh BBIBOJBI IO

pe3ylbTaTaM UCCIIeJOBaHU

[lonumanue  xapakTepHBIX CBOWCTB  (U3MUYECKUX  Mojenei
(MaTepuasibHas TOUKa, a0OCOJIIOTHO TBEPIOE TEIO, MOJIEITH CTPOCHUS
ra3oB, >KMJIKOCTeH M TBEPABIX TeJ, IUIAaHETapHas MOJelb aTroMma,
HYKJIOHHAsi MOJIeNIb aTOMHOTO $ipa) U YMEHHUE MPUMEHATh UX JUIS

00BSICHEHUS (PU3UIECKUX MTPOIIECCOB

VYMmeHne oOBICHITE (bI/ISI/I‘IeCKI/Ie IIpoUcCChl U CBOIMCTBaA TCJI, B TOM
YHUCII€ MU B KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUECHTUPOBAHHOI'O
XapakTepa, B HaCTHOCTH, BBIABJIATH IPUYUMHHO-CICACTBCHHBIC CBs3U
H CTPOHUTH 00BsACHEHHE C OHOpOﬁ Ha H3YYCHHEIC CBOMCTBaA
(1)I/ISI/ILICCKI/IX HBHCHHﬁ, (1)I/I3I/ILICCKI/IC 3aKOHBI, 3aKOHOMEPHOCTH H

MOJIEIIA

YmMmenue pemiate pacuérHbie 3amauu (Ha 6aze 2 — 3 ypaBHEHHI),
UCIIONIB3YSl 3aKOHBI U (OPMYINBI, CBS3bIBAIOIINE (PUIUUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alKCHIBATh KpaTKOE YCIOBUE 3a/ayH,
BBISIBIISITH HEJIOCTAIOIIME JaHHBIE, BBIOUPATh 3aKOHBI U (OPMYIIHI,
HEoOX0oUMBIe 7S €€ PelIeHUs, UCIIOBF30BaTh CIIPABOYHBIE JAHHEIE,
MPOBOJIUTh PAcyY€Thl U OLICHUBATh PEATUCTUYHOCTH MOJY4YEHHOTO
3HaueHUs PU3NUECKON BEIMYMHBI; YMEHHE ONIPEACTATh Pa3MEPHOCTh

(I)I/I3I/I‘-IGCKOI71 BCJIIMYHHEI, HOHy‘ICHHOﬁ IIpU pCUICHUU 3a1avuUn




YMeHHE XapakTepu3OBaTb IPUHLHUIBI JEHCTBUS TEXHUYECKUX
YCTPOHCTB, B TOM YHCIIE OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX ITPOLIECCOB 10 UX ONKUCAHUIO, UCIIOJIb3Ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SIBICHUA W HEOOXOAWMBbIE (U3NIECKHE

3aKOHOMEPHOCTH

10

YMeHHne HCIoNb30BaTh 3HAaHUS O (U3MYECKUX SBICHUAX B
NOBCEHEBHON KM3HH sl obOecnedeHHst OEe30MacHOCTH TIpU
oOpamieHnr ¢ OBITOBBIMH ~ NPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHS 3JI0POBbsI M COONIOACHHS HOPM
9KOJIOTUYECKOTO TOBEICHUS B OKpYKalOIIeW cpeie; MOHWMaHHE
HEOOXOIMMOCTH TIPUMEHEHHSI JOCTIKEHUH (U3WKU M TEXHOJIOTHMA

AJIg palquOHAJIBHOTO IMTPUPOJ0IIOJIE30BaHUS

11

OneIT TMOWCKa, TPeoOpa3oBaHUs W TPEACTaBICHUs WHGOPMAITI
(GU3UYECKOTO COAEpKaHUS C HMCIOJIb30BaHWEM HWH(OOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OIIEHUBATh JI0CTOBEPHOCTH
MOJydeHHON WH(POPMAIIMK HAa OCHOBE WMEIOIIMXCA 3HAHUU |
JOTIOJIHATEIbHBIX ~ MCTOYHHUKOB; YMEHHE HCIOJb30BATH  IPU
BBINIOJTHEHUH Y4€OHBIX 3aJaHUM HAay4YHO-TIOMYJISPHYIO JIUTEPATYPY
buznyecKoro coaep KaHusl, ClIpaBOYHbIE MaTEpUaibl, PECYPChl CETH
WntepHer; BnaneHue 0a30BBIMM HaBBIKAMHU IIpeoOpa3zoBaHUs
uH(bOpMAallMM U3 OJHOW 3HAKOBOM CHUCTEMBI B JPYI'YIO; YMEHHE
co3ZaBaThb COOCTBEHHbIE NMUCHbMEHHBbIE M YCTHBIE COOOIICHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIBKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe JBWKeHue. MarepuanpHas Touka. Cucrema orcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE U HEpaBHOMepHOE JiBKeHHE. Cpeansist ckopocTb. Dopmyrna Jist
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMepHOE NpsIMOJIMHENHOE IBUYKEHUE. 3aBUCUMOCTh KOOPJIMHATHI T€Ja OT
BPEMEHH B ClIydae PaBHOMEPHOTO MPSMOJIMHENHOTO JIBUKECHHUS:
13 (1) =x,+vt
I'paduku 3aBUCMMOCTH OT BpEMEHHU Uil TMPOEKIHMH CKOPOCTH, MPOEKLIUU
MepeMENIeHUs, IyTH, KOOPAWHATHI IPH PABHOMEPHOM NPSIMOJIMHEWHOM
JBUKEHUN
3aBUCUMOCTh KOOPAMHATHI T€Ja OT BPEMEHH B CIy4ae PABHOYCKOPEHHOIO
MPSMOJIMHENHOTO ABUKEHUS:
2
S(fi=vy s+ ay= %
@opMynbl g MPOEKUUU MEPEMENICHUs, MPOEKINH CKOPOCTH M IMPOEKLIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSAMOJUHEHHOM JBUKEHUU:
2
1.4 5.(H) =0y, -t+a, %
U.\'('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduky 3aBUCUMOCTH OT BpEMEHH JUIS MPOEKLUUH YCKOPEHHs, MPOEKLIUU
CKOPOCTH, IPOCKIUHU IIEPEMEILIECHUs, KOOPAUHATBl IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHETHOM JIBUKEHUU
CBob6oanoe nasnenue. GopMysibl, ONMKMCHIBAIOIINE CBOOOIHOE MaJIeHUE Teja Mo
1.5 BEPTUKAIM (IBWKEHUE TeJla BHU3 WIM BBEPX OTHOCUTEIIBHO IOBEPXHOCTH
3emin). ['paduku 3aBUCUMOCTH OT BpPEMEHM JUISI HPOEKIUH YCKOPEHHUS,




MIpOCKOHUU CKOPOCTU W KOOPAWHATHI IIpPHU CBO6OI[HOM nmaacHuM TCi1a II0

BEPTUKAIIH

CKOpOoCTh paBHOMEpPHOTO JIBHKEHHMS Tejla IO OKpyxkHocTu. Hampasiienue
CKOpOCTH.

@opmyiia 11 BBIYUCIEHUS CKOPOCTH YEPE3 PaJUyC OKPYKHOCTH U MEPHO]

oOpareHus:
2mR
L=
T

LlenTpocTpemMuTenbHoe yckopeHue. HampamieHne HEHTPOCTPEMHUTEIHLHOTO

1.6 yckopenusi. @opmyrna i BBIYUCIECHUS YCKOPEHUS:
2
a. - L
"R
®dopmyra, CBI3BIBAIOIIAS TIEPUO] M YaCTOTY OOpaIeHHUS:
v = L
T
Macca. ITnotHoCTh BemecTBa. @opmyia 1l BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzudeckas BenuuuHa. ClI0KeHrue Chil
1.9 SIBnenune nnepuuu. [lepBerit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaB/IeHHOCTh BEKTOpPA YCKOPEHHUs TeJla M BEKTOPa CUJIbI, IEUCTBYIOIIEH
Ha TeJo
Bzaumopenicteue Ten. Tpernit 3akoH HeroToHa:
1.11 F 21 = _Fl—>2
112 Tpenue nmokos ¥ TpeHue ckoJibkeHus. Dopmyna Jyuisi BBIYUCICHUS MOIYJIS CUIIbI

TPCHUS CKOJIbXKCHUS:




Hedopmanust tena. Yupyrue u Heynpyrue aegopmanuu. 3aKOH YIPYyrou
nedpopmaruu (3akon ['yka):

1.13 F=k-Al
BCGMI/IpHOC TATOTEHUE. 3aKOH BCCMHUPHOI'O TATOTCHUA:
FoG. My -i}}:
R:
Cuna TsprecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
114 ®opmyna A5 BBIYMCIEHUS CHIIBI TSKECTH BOJU3M MOBEpXHOCTU 3emuu: F =
mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.
HeBecomocTts u neperpy3ku
Nmnynsc Tena — BekTopHas puznyecKkas BeJIHMUrHa.
1.15 p=mi
Nmnynec cuctemsl Ten. 3Menenue umnysbsca. MMmynbe cumbl
3aKOH COXpaHEHUs UMITYJIbCA JUIsl 3aMKHYTOU CUCTEMBI TEN:
1.16 D=myly +1m, U, =const
PeakTuBHOE nBMXKEHUE
Mexannyeckas pabora. @opmyia Jij1sl BBIYUCICHUS paOOThI CUIIBL:
A=Fsooso
Mexanuyeckasi MOLIHOCTb:
1.17
v=4
I
Kunernueckast u noteHumanbHas sHeprua. Gopmysa ais BEIYUCICHUS
118 KUHETUYECKON SHEPTUU:




Teopema 0 kuHeTHUECKOU d3HEprun. PopmyIna JUis BBIYMCICHUS
IIOTEHLMAJIbHOU SHEPIUM TeEJIA, IIOJHIATOIO

HaJ 3eMuIéii:

E,= mgh

Mexanundeckast SHEPTHUs:

E=E;+E ?
1.19 .
3aK0oH COXpaHEeHHs MeXxaHu4deckoil snepruu. Gopmyna as 3akoHa
COXpaHEHHUs MEXaHWYECKON IHEPTUU B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpareHne MEXaHMYECKOM YPHEPTUH MPU HATUIUH CHIIBI TPEHMUSL.
[IpocTeie MeXaHU3MBIL. «30J0TOE IPABUIIO» MEXAHHKH.
Peruar. Moment cwisl; M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M,+..=0
1.20
[ToaswmxHbIN 1 HeMOABWKHBIN O0510ku. KITJI mpocThIX MEXaHU3MOB,
n= A‘E[ME:&HE.H
A‘S&TIHHH
JlaBnenue TBEPOTO TEA.
dopmyra I BBIYUCIICHHS JTaBJICHHS TBEPIOTO Tea:
p= F
5
191 JlaBnenue raza. AtMocdepHoe JaBiacHUE.
l'unpocraTtuyeckoe AaBiieHUE BHYTPH KUIKOCTH.
dopmyna ISl BBIYUCICHUS JaBICHUS BHYTPH KHJIKOCTH:
DP=pgh+p,
1.22 3axoH [lackans. I'mapaBaudeckuil npecc
3akon Apxumena. dopmymna s OmNpeneNeHUs BBHITAIKUBAIONIEH CHIIBI,
123 JNENCTBYIOUIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

F_&m. =pgv




Ycnopue nmiaBanus Tena. [1naBanue CyAOB U BO3QYyXOIlJIAaBAHUC

1.24

MexaHndyeckue KoyieOaHWs. AMIUIMTY[a, TEPUOJ W YacTOTa KOJIeOaHUHU.

®opmyra, CBSA3BIBAIOIIAS YACTOTY M NIEPUO]] KOJIeOaHU:

1.25

MaremaTtnueckuii M INPYKHHHBIA MasTHUKH. [IpeBpamienue sHepruum mnpu

KOJIE0ATEIIFHOM JIBIDKCHUHN

1.26

3aryxaromue kojebanusi. BernykaeHubie koiebanus. Pezonanc

1.27

MexaHU4YeCKHe BOJIHEI. HpO}lOJ'II)HI)IC M IOIICPECYHBLIC BOJIHBI. HHI/IHa BOJIHBI "

CKOPOCTh PaCHpPOCTPAHCHHUS BOJIHBI:

L=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI HA TPAaHHUIIE

IByX cpell. IH(pa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3mepenne cpeaHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHUIIBI; )KECTKOCTH
MPYXUHBL; KOA(h(ULIUEHTa TPEHUSI CKOJIBKEHUS; paObOThl CUJIbI TPEHUS, CHJIIBI
YIPYTrOCTH; CPEAHENH CKOPOCTU IBMKEHMsI OpyCKa MO HAKJIOHHOW IMJIOCKOCTH;
yCcKOpeHusi Opycka HpH JABI)KEHHU MO HAKIOHHOM IIOCKOCTH; YacTOThl U
nepuoja KojiebaHWii MaTeMaTHYeCKOro MAasTHHKA; YacTOThl M IepHoja
KoJIe0aHUM MPYKUHHOTO MAasTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO Ha pblYar;
paboThl CHIJIBI YIIPYTOCTH MpPH MOABEME Ipy3a C MOMOIIbIO HEMOIABHXHOTO
6510Ka; paboThI CHIIBI YIIPYTOCTH MPU NOIBEME IPy3a C IOMOIIBIO OABHKHOTO
0J10Ka.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00bEMa MOTPY:KEHHOMN
YacTH Tella U OT TUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHIIBI
OT MAacChl TeNa; CUIIbI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAIbHOTO JIaBJICHUS U
OT pOJia MOBEPXHOCTH; CUJIbI YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTEIICHU
nedopMaiuu MpyKUHbBI; YCKOpEHUs: OpycKa OT yriia HaKJIOHA HAIpaBIISIONIEH;
nepuoja (4acToThl) KoJeOaHW HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; IEPHOJa
KoJIe0aHUl MPYKMHHOTO MAasTHHUKA OT MAacChl Ipy3a U >KECTKOCTH MPYKUHBI,
UCCIIEJIOBaHNE HE3aBUCUMOCTU TMEpHoJa KOJIeOaHH HUTSHOTO MasTHHUKA OT

MacCCEhHI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pbIUara

1.30

Duszuueckue A6J1EHUA 8 npupode: MNpUMEPLL JBUKCHUA C Pa3JIMYHBIMU

CKOPOCTSAMH B ’KMBOI1 1 HEXXUBOM puponac, JIENCTBUE CHIIBI TPEHUA B IPUPOAC




U TEXHUKE, NMPWIMBBI U OTJIMBBI, ABWKEHUE IUlaHeT COJHEYHOW CHUCTEMBI,
PEaKTUBHOE IBUKEHHE KUBBIX OPTaHU3MOB, PbIUaru B TEJIE YEJI0BEKA, BIUSHUE
aTMOC(EpHOTO JAaBJICHUS Ha JKUBOW OPraHM3M, IUIaBaHUE PBIO, BOCHPHUSATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CceliCMHUYECKIe BOJIHBI, HYHAMHU, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTP, JATYMUKH ITIOJIOKCHHA, PACCTOAHUA U
YCKOPCHUA, IAWMHAMOMCTpP, IMMOAIIHMIIHUKH, PaKCThbl, pbIyar, HOI[BI/DKHBIﬁ u

HGHOI[BI/DKHBIﬁ 6J'IOKI/I, HAaKJIOHHasA IJIOCKOCTb, IPOCTHIC MEXAaHU3MbI B 6I>1Ty,

L3l COOOIIAOIINECs] COCYBI, YCTPOMCTBO BOJONPOBOAA, THAPABIUICCKHNA TIPecc,
MaHOMETp, OapoMeTp, BBHICOTOMEp, TOPIIHEBOW HACOC, apeoOMETp, IXOJIOT,
WCII0JIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC TIOJIOKECHHSI MOJICKYJISIPHO-KUHETHUECKON TEOPUU  CTPOCHUS

2.1 BemecTBa. Moienu TBEP0TO, )KUIAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTRA.
Kpucrammmaeckue n amopdHbIe Tena

”5 JBumkenne dactur] BemiecTBa. CBsS3b CKOPOCTH JBW)KCHHS YaCTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, 1upPyzust

2.3 CMmaunBaHUe U KalMWUISIPHBIC SBJIICHUS

2.4 TennoBoe pacIMpeHne U CKATHE

2.5 TennoBoe paBHOBecHE

26 Buytpennss sueprus. Pabota u Temomepenada Kak CHOCOOBbI M3MEHEHMS

' BHYTpPEHHEH 3Hepruu

2.7 Bune! Temonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUYECHUE
Harpesanue wu oxmaxzaenue Ten. KoauuecTBo TeIUOTHL. Y enbHas
TETIOEMKOCTB:

2.8

O=an(t,—1)
3aKOH COXPaHEHHUs PHEPrHH B TEIUIOBBIX IMpolleccax. YpPaBHEHHE TEILIOBOTO
OayaHca:
2.9
Q+0, +..=0
Ucnapenne u xonpeHcarus. M3MeHeHHe BHYTpPEHHEW SHEPruU B Ipoliecce
210 ucmapeHus ¢ KoHAeHcanuu. Kumenue >kuakocTu. YaenpHas TejioTa

napoo6pazoBanus: L = Q/m
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BiraxxHOCTB BO311yXa

2.12

[InaBnenne u kpucraumsauus. l3MeHeHHE BHYTPEHHEW OJHEPruUM IIpU

IUIaBJICHUHW U KPpUCTAJUIU3AallH. yI[eJIBHaS'I TCIJI0TA IIJIaBJICHUA

2.13

BHyrpeHHsis SHeprus cropaHus TOIUIMBA. YJAENbHAs TEILUIOTa CrOPAHMS

torutkBa: g = Q/m

2.14

[punnuns! padots! Termnosbix naurateneil. KI1/1 reroBoro apurarens

2.15

Ipakxmuueckue pabomoi

N3Mepenne yienbHON TEII0EMKOCTA METAJUIMYECKOTO IIMIMHAPA; KOJTUYECTBA
TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOM TeMreparypbl (DUKCHPOBAHHOM
MAacchl, B KOTOPYIO ONYIIEH HAarpeThlii UIWHAP; KOJWYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThiM LUJIUHIPOM, MOCIE OMYCKAHUSA €ro B BOJY KOMHATHOM
TeMIEpaTypbl; OTHOCHUTEIIBHOW BJIQKHOCTH BO3AYyXa; YACIbHOW TEIUIOTHI
miaaBieHus Jipga. MceciaenoBaHwe UW3MEHEHHMS TEMIIEpaTypbl BOABI  MPU
Pa3IUYHBIX YCIOBUSX; SIBJICHUS TEMJI000MEHA NMPH CMEIINBAHUU XOJOTHOW U

ropsiueii BOJIbI; TpoIiecca HCIapeHHst

2.16

Qu3suueckue s61eHUs 8 npupoode: TTIOBEPXHOCTHOE HATSHKEHHE U KalMLISIPHbIE
SIBJICHUS B MIPUPOJIE, KPUCTAJUIBI B pupoje, nznydenue ColHia, 3aMep3aHue

BOJ0EMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHEs, CHera

2.17

Texnuueckue ycmpoﬁcmea: KallWJJISAPBI, IIPUMEPHBI HCIIOJIb30BaHUA
KpUCTaJlJIOB, )I(H,HKOCTHBIﬁ TEPMOMETP, JATUHUK TEMIICPATYPEI, TCPMOC, CUCTEMA
OTOILNICHUA OOMOB, T'HT'POMCTPLI, IICUXPOMCETP, IIapOoBasd Typ6I/IHa, ABUTIAaTCIIb

BHYTPCHHECTO CropaHust

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BH A SJICKTPHUYCCKHUX 3apsAa0B

3.2

BsaumonelicTBue 3apskeHHBIX Tedl. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsaa

3.4

3J'IeKTpI/I‘IeCKOe TI0JIC. HaprI)KéHHOCTB QJICKTPUYICCKOTO IIOJIA. HpI/IHI_II/IH

CYICPIIO3UIUH DJICKTPUICCKUX moJjien (Ha Ka4yCCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsA10B. I[CI\/'ICTBI/IC QJICKTPUYICCKOTO TIOJId Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU




[TocrosiHHBIM nekTprUecKuil TOK. JlelcTBus nekTpuueckoro Toka. Cuia Toka.

Hanpsixenue.
3.6 l=qg/t,U=A/
DNEKTPUUECKOE COMTPOTUBIICHHE. Y ACTBEHOE JECKTPUIECKOE CONTPOTUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma s yuactka snekrpuyeckoit nenu: | = U/R
[TocnenoBarensHOE COCTMHEHUE TIPOBOTHUKOB:
I =1, U=U +U,: R=R +R,
1 1 2 1 2
3.9 [MapamiensHOe COSAMHEHUE TPOBOIHUKOB PABHOTO COTIPOTHBIICHHUS
U=U:I=1+1; Rzi.
2 2 P
CMenranHbie COSAMHEHUS TTPOBOTHUKOB
PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTHOE MOJE MPSAMOrO MPOBOJHUKA C TOKOM. JIMHMM
MarHUTHOW MHIYKIIHH
313 MarautHoe I0Ji€ MOCTOSHHOTO MarHura. B3anMoJeicTBHE ITOCTOSHHBIX
MarHuToB
3.14 JleficTBMEe MarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM
3.15 Omnsitel Gapanes. SBienue snekTpoMarHuTHON HHIYKIMH. [IpaBuo Jlenna
Ipaxmuueckue pabomoi
WN3mepenne  SIEKTPUYECKOTO  COTMPOTHBICHUS  PE3UCTOPA;  MOIIHOCTH
3.16 JIEKTPUUYECKOTO TOKA; pabOThI 3JEKTPUUECKOTO TOKA.

HccnegoBanne 3aBUCUMOCTH  CHIIBI TOK4, BO3HUKAIOLICTO B IMPOBOIHUKE

(pespropLI, J'IaMl'IOLIKa), OT HAIIPSPKCHUS Ha KOHIAX IMPOBOJAHNKA; 3aBUCUMOCTHU




CONPOTUBIIEHUS OT JAJIMHBI IPOBOJIHUKA, IUIOIIAIU €T0 OIIEPEYHOI0 CEYEHUS U
YIEJIBHOTO COIPOTUBJICHUS.

[IpoBepka npaBuia JUist 3JAEKTPUUECKOT0 HANPSYKEHUS IIPU MOCIIE0BATEILHOM
COEIMHEHUHU MPOBOJHUKOB; IpaBWia JUIsl CHJIbl 3JIEKTPUYECKOTO TOKA IPHU

napayuleJIbHOM COEMHEHUHU IIPOBOIHUKOB (PE3UCTOPHI U JJAMIIOUKA)

Qusuueckue A6leHUs 8 npupode: SIEKTPUUYECKHE SBIEHHUS B armocdepe,

3.17 ANIEKTPUIECTBO KUBBIX OPTAaHU3MOB, MATHUTHOE TI0JIe 3€MIIH, Ipeiid MOJIFOCOB,
POJIb MATHUTHOTO TIOJIS JIJIS )KU3HH Ha 3eMJle, MOJIIPHOS CHUSHUC
Texnuueckue ycmpoticmea: SIEKTPOCKOII, aMIIEPMETpP, BOJIBTMETp, peocTarT,
CUCTYMK  DJICKTPUUECKOW OSHEPruu, DJICKTPOOCBETHTEIBHBIC IMPUOOPHI,

3.18 HarpeBaTebHbIE ANEKTPOTPUOOPHI (mpumepsr), ANEKTPUYECKUE
MPEIOXPAHUTENN, DJICKTPOMArHUT, JJICKTPOJBHUraTe]lb TOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA

3.19 DneKTpoMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH

3.20 JlygeBast moJsienb cBeta. [IpsiMONMHEIHOE pacipoCTpaHEeHUE CBETa

3.21 3akoH oTpaxkeHus cera. [1nockoe 3epkaino

3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMJICHUS CBETA

3.23 JHucnepcus cBera

3.2 JIunza. Xox nyyeit B nuH3ze. DOKYCHOE pacCcTOAHHE JIUH3bI. ONTHYECKas CHIIa

' mun3el: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTuueckue npudopsl
Ipakxmuueckue pabomoi

N3mepenue onTruueckoi cuiibl cOOMparolie JIMH3bI; OKYCHOTO PacCTOSHUS
coOuparoleii TMH3bI (10 CBOWCTBY pPaBEHCTBA Pa3MepOB MpeAMETa U U300paskeHusl,
KOTr/la MpeIMEeT pAacloJIoKeH B JBOMHOM (hoKyce), MoKaszaTels MpeloMIICHUs

3.26 | crekuna.

HccnenoBanue cBoiicTBa H300pa)k€HUS, TMOIYYEHHOTO C IOMOUIBIO
coOuparolei JIMH3bI; U3MEHEHUs (POKYCHOTO PACCTOSIHUSI ABYX CIIOKEHHBIX JIMH3;
3aBUCHUMOCTH yTJia MPEJIOMJICHHs] CBETOBOTO Jiyda OT Yrjla MaJeHUs Ha TpaHulle
«BO3/YX — CTEKIIO»

3.7 Qusuueckue senenus 6 npupooe: 3atMeHus ConHua u JlyHsl, 1Bera Tedn,
. ONTHYECKHUE SIBIEHUs B atMocepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texunuueckue ycmpouicmea: OYKHW, TEpUCKOM, ¢GoToanmapar, ONTHYECKHE

CBE€TOBOIbI




KBAHTOBLGIE SABJIEHUA

PamnoakTuBHOCTE. AJba-, OeTa-, ramma-u3nydeHus. Peakuuu anbda-u Gera-

4.1
pacnazga

42 Omnwitel Pesepdopaa mo paccesauro anbda-gactum. [lmamerapHas Mozens

' aToma

4.3 CocraB atomHOrO sigpa. M30Toms!

4.4 [Iepnon nomypacnaza aTOMHBIX SAEp

4.5 SAnepHble peakiyu. 3aKOHbI COXpPaHEHUs 3apsAI0BOI0 U MAaCCOBOTO YHCET
Qusuueckue s6leHUs 8 Npupoode: ECTECTBEHHBIM paJNOAKTUBHBIA (oH,

4.6 KOCMHYECKHE JIy4H, PaJMOAKTHBHOE W3Iy4eHHWE MPHUPOJHBIX MHHEPAIIOB,
JIeWiCTBUE PaJIMOAKTHBHBIX U3TyUYE€HHI Ha OPTaHU3M YeIoBeKa

47 Texnuueckue ycmpoticmea: CIeKTPOCKOI, MTHINBUIYaTbHBIN JO3UMETp, KaMepa

BunbcoHa, anepHas sHEpreTuKa




YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

» dusuka: 7-i knacc: 6a30BbIN YPOBEHb: YUeOHUK; 3-€ U3/IaHUE,
nepepadotannoe [lepriikun .M., UBanos A.M. AkuirionepHO€e 00I1IECTBO
«3narenscrBo «lIpocsemenue»

» dusuka: 8-if kiacc: 6a30BbI YPOBEHb: YUEOHUK; 3-€ U3JJaHUE,
nepepadotannoe [leprikun .M., UBanos A.M. AkurionepHoe 00I1eCTBO
«M3narenscTBO «IIpocBenienne»

» ®usuka: 9-i knacc: 0a30BbI YPOBEHDb: YUEOHUK; 3-€ U3AaHHeE,
nepepadotannoe Ileppimikun U.M., I'yrhuk E.M., UBanoB A.U. u ap.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI JIA YUUTEJIA

HNHpopMaIrimoHHO-METOANIECKOE TTMCHhMO 00 OCOOCHHOCTSIX MPETIOTaBaAHMSI
yuebHoro npenmera «duzukan B 2025/2026 yueOHoM roay
https://edsoo.ru/wp-content/uploads/2025/08/fizika.pdf

MeToanueckne peKOMEH AU 10 CO3JIaHUIO KJIaCCOB TEXHOJIOTMYECKOTO U
€CTECTBEHHO-HAYYHOT0 MpOoUiIeH U KIaCCOB C YIIIYOJICHHBIM U3YUCHUEM
MaTeMaTHKH, PU3UKH, XUMUH, OMOJIOTHH B 00I1e00pa30BaTEIbLHbBIX
OpraHU3alusgIX C UCIOJb30BaHUEM HHPPACTPYKTYPHI, CO3JaHHON B paMKaX
HaIMOHAJILHOTO TIpoekTa «O0pa3zoBanue» (KBantopuymsl, IT-kyOsl, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i _en_profilej 2025.pdf

MeTtonundeckue pekomeHaanuu. Opranuzanus B3anmoaeicteus “Ilkomna —
BY3 — npeanpusTae’” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr sh v p 2025.pdf

Metoauueckre peKOMEHIAIMKU 110 U3y4eHUIO TeMbI «[loCTOSSHHBIN
AIEKTPUUECKHUI TOK» B MIKOIBLHOM Kypce dhusuku (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_fizika p e t.pdf

Y4ebHo-MeTomnueckoe obecreueHre mpoleccoB MPENoIaBaHms XUMHH,
O6uonoruu, GU3MKK HA YPOBHSAX OCHOBHOTO OOIIIETO M CPEHETrO 00IIEero
06pa3013aH1/1;1 C BKIIFOYUCHHUCM AOIIOJHUTCIIbHOT'O HHXKCHCPHOI'O KOMIIOHCHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf

Konrekctapie 3amaun. 3aganus Kk yaeoHoMmy Kypey «Duszuka» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz fizika 2024.pdf

Mertoauueckuii keic. DneKTpoMarauTHas HHAyKius. Ousuka. § kiacc
(2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/fizika_mk_elektromagnitnaya indukcziya.pdf



https://edsoo.ru/wp-content/uploads/2025/08/fizika.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/02/mr_fizika_p_e_t.pdf
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wp-content/uploads/2025/01/kz_fizika_2024.pdf
https://edsoo.ru/wp-content/uploads/2025/01/fizika_mk_elektromagnitnaya_indukcziya.pdf
https://edsoo.ru/wp-content/uploads/2025/01/fizika_mk_elektromagnitnaya_indukcziya.pdf

MU DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET
e OU3UKOH JIAB https://physicon.ru/eor-list/4-fizika
e BUBJIMOTEKA ILIOK https://monypoku.pd/
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