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MMOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJOKEHUH M TpeOOBaHUU K pe3ysbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
Konnenuuu npenogaBanus yueoHoro npeameta « Ousmkay.

[Iporpamma 1o ¢Qusnke Ha YypOBHE OCHOBHOIO o00Iero o0pa3oBaHUs
COCTaBJIEHa HAa OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30oBaTeIbHON HPOrpaMMbl, NMPEJCTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yuetoM (enepanbHOU paboueit mporpaMmbl BOCIIUTAHUS U
KOHIENIUHU MpenojaBanus yueoHoro npeamera «Dusnkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YarOMIMXCA W OpraHU3alui0 HM3yYeHUS
¢u3MKUM Ha NESITeNbHOCTHOW OCHOBe. B mporpamme mo ¢Qusuke y4yuThIBarOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanusauuu tpedoanuit ®I'OC OO0
TUTAHUPYEMBIM JINYHOCTHBIM M METANPEJAMETHBIM pe3yiIbTaTaM OOYUYCHHS, a TAKXKE
MEXIIPEJIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUsl.

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

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

®duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, MOCKOIBbKY (pH3nUYecKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUI,
M3y4aeMbIX XUMHEH, Onoorueii, acTpoHOMHEH 1 pu3nyeckoit 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
CIIEYIOIUMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e Hay4HO OOBSCHSTH SIBICHUS,

e OIICHHWBATh U IOHUMATh OCOOCHHOCTH HayYHOTO MCCIICIOBAHNUS;



HHTCPHPETUPOBATH JAHHBIC K NCIIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA JIJIA
IMOJTYUYCHH BLIBOOOB).

Henu wu3yueHuss ¢GuU3MKK Ha YPOBHE OCHOBHOro oOmIero oOpa3oBaHMs
Olpe/eNicHbl B KOHIICTIIMU TpernojaBaHus ydeOHoro mnpenvera «Pu3mka» B
oOpa3oBarenbHbIX opranu3auusax Poccuiickoit ®enepauuu, peamu3yronmux
OCHOBHBIE 00111€00pa30BaTEIbHbBIE TPOTPAMMBI.

Henu uzydyenust GU3nKu:

NpPHOOPETCHHE WHTEpeca M CTPEMJICHHS OOYYAIOIIMXCSA K HAyIHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJIbHBIX M TBOPYCCKHUX
CIIOCOOHOCTEI;

pa3BHUTHE NPEICTABICHUN O HAYYHOM METOJI¢ TTO3HAHUSA ¥ (DOPMHUPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIIUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yUCHHS
OCHOB CTPOCHHMSI MaTepuu U (QyHIaAMCHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEACTABICHUNH O POJU (U3WKW IS Pa3BUTHS JIPYTHUX
€CTCCTBCHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABJICHMA O  BO3MOXHBIX  cdepax  Oymyien
po(eCCHOHAIBHOM JIeITeILHOCTH, CBSI3aHHOW C (DM3HMKOM, IMOATOTOBKA 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 3HAHWM O JUCKPETHOM CTPOCHHU  BEIIECTBa, 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 bu3IYecKnX MOJIEIIEH, TBOPUYECKHX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BHUTHE YMEHUIN HAOIIOATh MPUPOIHBIE SIBJICHUS U BHITIONHSATH OIBITHI,
nabopaTopHbie  pabOTBI M DKCHEPUMEHTAIbHBIE HUCCICIOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MH(pOopMarmenn GU3MIEeCKOro COAEpKAHUS,
BKJTFOYast MH()OPMAIUIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3MKH, aHATIU3 U
KPUTHUYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATEHOMN e TEIBHOCTH, CBI3aHHBIMU
C ¢uU3NKOW, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3MUECKON HAYKH.



OO611ee yncio YacoB, PEKOMEHAOBAHHBIX JUIsl U3yUeHUs! PU3UKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 dacoB (2 4aca B Hejeno), B 8 kiacce — 68
yacoB (2 yaca B Hemenwo), B 9 kmacce — 102 waca (3 waca B HEHIENIO).

[Ipennaraemslii B mporpaMMe no (u3HKe MepedyeHb JabopaTopHbIX padoT U
OTBITOB SIBJISIETCSI PEKOMEHIaTeNbHBIM, YUUTEIb JIETAET BHIOOP MPHU MPOBEACHUU
7ab0paTOpHBIX PAa0OT M ONBITOB C YYETOM HUHAMBUAYAJIbHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUcKa 3KCIEPUMEHTANBHBIX 3aJJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O F'OCY/IapCTBEHHOI0 YK3aMEHA 110 (PU3HKE.



COIAEPKXAHUE OBYYEHUA

7 KIIACC
Pu3uKa u e€ poJib B IO3HAHUM OKPYKAIOLEro Mupa.

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

®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusmyeckue
npubopsl. [lorpemnocts n3mMepennii MexayHapoaHasi CucTemMa €MHHUII.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT TPHUPOSY.
EcTtecTBeHHOHAYUYHBIM METOJ] NO3HAHUS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIABUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
Habo1aeMoro sBieHus. Onucanue GU3NUecKuX SBJICHUN ¢ TOMOLIBIO MOJENeH

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 NEHbI IeEeHUs Kbl K3MEPUTEIHLHOTO Mprbdopa.

2. H3MepeHue pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.

4. OrmpeneneHue pa3MepoB MaJIbIX TEJL.

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.

IlepBoHayanbHbIC CBECHUA O CTPOCHHH BelIeCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBA.

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

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHME Ta30B, KUJIKOCTEM M TBEPABIX
(kpucTaIIMYECKUX) Tell. B3auMoCBsA3b MeXAy CBOWCTBAMM BEIIECTB B Pa3HbBIX
arperaTHpIX COCTOSHUAX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpoyHOBCKOTO JABUKEHUS.

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. OnbITH IO HAOIIOAEHUIO TETUIOBOTO 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 mytu u
BPEMEHHU JIBHXKCHUSI.
SBneHne uWHEpUMU. 3aKOH HMHEpIUU. B3auMojeicTBHE Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBMOXKEHUsSI Teid. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIE
o0beMa BelecTna.
Cuna xak XapakTepuCTHKa B3auMojiecTBuUsl Tenl. Cuia ynpyroctd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ OMONIBIO IUHAMOMETpA. SIBJI€HUE TATOTCHUS U CHUJIa
TsokecTd. Cuiia TSKECTH Ha Apyrux aHerax. Bec rena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHUS U TPEHHE MOKOs. TpeHue B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO BUXKEHUS Tea.
2. H3MepeHHe CKOPOCTU NMPAMOJIUHENHOTO ABUKEHHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPH B3aUMOICHCTBHUH TEJL.
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 CKOJBKEHHUS 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 CONMPUKACAIOLINXCS TOBEPXHOCTEM.



/laBjieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3oB.

HaBnenune. CriocoObl yMEHBILIEHUS U YBEJIMYEHU AaBieHus. JaBneHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT oObema, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJAMH, KUAKOCTAMM M rasamu. 3akoH [lackansa. [ImeBmarnueckune
MaluHbl. 3aBUCUMOCTb JaBJICHHUS >KUIKOCTH OT riayOuHbl. ['mapocrarnueckuii
napanokc. Coobmiaronuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emunn u atMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3aymiHOM oOonouku 3emiu. Omnbit Toppuuennu. M3mepenue atmochepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOT0 JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHus: aTMOCHEPHOTro JTABICHUSI.

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

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoruecs cocybl.

I'mppaBnnueckuii mpecc.

[IposiBnenue neicTBus aTMOCPEPHOTO AaBICHUS.

3aBUCHMOCTb BBITAJIKMBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH Tena

S A T o

U TUIOTHOCTH >KUJKOCTH.

PaBeHCTBO BBITAJIKUBAIOIICH CHIIBI BECY BRITECHEHHON KUIAKOCTH.

8. YcnoBue IJ1aBaHMs TeJ: MJIABaHUE UITU TIOTPYKEHUE TeJl B 3aBUCUMOCTH OT
COOTHOIIICHUS TTIOTHOCTEH Teja M KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMaA MOTpyKEHHOU B

~

AKUJKOCTh YaCTH TeNa.
2. OmpeneneHue  BBITAIIKMBAIOMIEH  CWIIBI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTh.
3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHJIBI, JEUCTBYIOIIEH HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.
4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JICUCTBYIOIICH HA TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B KUJKOCTh
YACTH TEJIA U OT TUIOTHOCTH KUJKOCTH.
5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIICHUE €€ TPY30MOABEMHOCTH.
Pa6oTa u MOIIIHOCTH. DHEPrHs.
Mexanunueckasi pabota. MOIIHOCTb.
[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [I[puMeHeHue npaBuia paBHOBECHUS phluara K 0JI0Ky. «3010Toe



npaBuiio» Mexanuku. Koaddunnent noneznoro neiicteus (nanee — KI1J1) mpocTteix
MexaHu3MOB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.

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

Jemoncmpayuu.

1. [IpuMepbl TPOCTHIX 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 MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOpUH.

Mogenun TBEPAOro, >KUIKOTO M Ta3000pa3HOrO COCTOSHUHN BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TE€JI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEILJIOBOIO JABUXKCHUSA
gactull. BHyTpeHHssi sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH SHEPrumu:
TEeIIonepeada u coBepiieHrne padboTel. Buasl Temonepenayn: TeIIOnpoBOIHOCTD,
KOHBEKIIUS, U3JTyYEHUE.

KomnyectBO Temiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBecHE. YpaBHeHUE TerioBoro Oamanca. I[lnaBnenwe
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemnoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABIICHUS.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHUS.

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

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

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

Ha6monenue 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 padbomot 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 qaBieHUs BO3yXa B Oa/JIOHE HITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJIEHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

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

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEPruM Tejla B pe3yibTaTe
TEIIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

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

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

DJleKTpUYecKre U MATHUTHBIE SIBJICHHUS.

Onektpuzauusi Tena. JBa poaa 3ieKkTpuueckux 3apsiaoB. B3aumoneiicTBue
3apspkeHHBIX  Tenl. 3akoH KynonHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TeIaMu).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULUHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpuyeckux 3apsiioB. DIEMEHTAPHBINA SJICKTPUUECKUN 3apsl.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
Nctouynuku mocTosSsTHHOTO TOKAa. JIEMCTBUS 2JIEKTPUYECKOTO TOoKa (TEmIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
1151 ydacTka uen. [locienoBaTenbHOE U MapaJIeIbHOE COEAMHEHNE POBOIHUKOB.

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

[TocTtosiHHBIE MAarHUTHL. B3anMo1€iiCTBUE TOCTOSTHHBIX MArHUTOB. MarHuTHoE
rojie. MarautHoe mojie 3eMJIM M €ro 3HaueHue g Ku3HM Ha 3emuie. 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.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIEKTPUUYECKUX 3apsi0B U B3aUMOJCUCTBUE 3aPSIKEHHBIX TEI.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAS UHTYKITUA.
3aKOH COXpaHEHUS PICKTPUUECKUX 3apsII0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynnkn NOCTOAHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HANPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. BzaumopencTBue moCTOSSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOKHOCTH PAa3ICJICHUS IMOJFOCOB MATHUTA.
. 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 UHIYKLIHH.

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.

HccnenoBanre ACHCTBUS DJICKTPUYECKOTO IO HA TPOBOJHUKU U
JTUDJICKTPUKH.

COopka 1 mpoBepKa padbOThI AJCKTPUICCKOH IIETTH ITOCTOSTHHOTO TOKA.
M3mepeHre u peryMpoBaHue CUJIbI TOKA.

N3mepeHre u peryupoBaHre HATIPSHKCHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MYIIETO 4Yepe3 PEe3nUCTop, OT
COTIPOTHBJICHUS PE3UCTOPA U HAMPSDKCHHS HA PE3UCTOPE.

OMBITHI, JEMOHCTPUPYIOIITUE 3aBUCHMOCTD AIEKTPUUIECKOTO
COTNPOTHBJICHUSI TIPOBOJHHMKA OT €ro JUIMHBI, IUIOIIAAH TIOTEPEUYHOTO
CEUYEeHHUs U MaTepHaa.

IIpoBepka mpaBmiia CIOXKEHHS HANPSKEHUM TIPU TOCIIEIOBATEIIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia Ijs CHJIBI TOKa TPU MApajUICIBHOM COCIUHEHHH
PE3UCTOPOB.

Omnpenenenue paboTHI AIEKTPUUECKOTO 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 CTPEINKY.
OneITBI, JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBHS
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 O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMHU:
HCCIICIOBAHUE H3MEHCHUM 3HAYEHHUs M HaNpPABICHUS HWHAYKLIMOHHOTO
TOKA.
9 KUIIACC

MexanuuyecKkue siBJICHUSsI.

Mexannueckoe JBWKeHHME. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXaHWYECKOrO JIBUKEHHs. PaBHOMEpHOE NpsSAMOJIMHENHOE
nBrxeHne. HepaBHOMepHOEe mpsiMosinHEHOE nBHKeHHE. CpenHsasl 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiuHelHoe JBuxkeHue. CB0oOOHOE
nagenue. OnbiTel ['anumes.

PaBHOMepHOE ABMKEHHE MO OKPY>KHOCTH. Ilepron m wactora oOpalieHws.
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
TPEHHUSI TIOKOs1, IPYTUe BUIbI TPEHUS.

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

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

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

Mexannueckass paboTra ¥ MOIIHOCTh. PaboTa CHII TSXKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padotel. [loTeHIMaNbHAs SHEPTUS TeNa, TOJIHATOTO HaJ
ITOBEPXHOCTHIO 3eMiIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOM SHEPruu. 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.
N3Mepenne CKopoCTH U YCKOPEHUS NPSIMOJIMHEMHOTO IBUKEHHS.

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 (QU3UKU.

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

HaGmtonenue paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TEN.

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 MEXaHWUYECKOW SHEPTUM MPU IBUKECHHUM TEJa MOJ1 1HCTBUEM
PY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KonctpyupoBanue Tpakra Jjisi pa3roHa U JajbHEUIEro PaBHOMEPHOIO
JIBIDKCHUSI IIIAPUKA WJTH TEJICKKHU.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBXKEHUs Opycka WIM JBUKEHUS
IIapyKa 1Mo HAKJIOHHOW MJIOCKOCTH.

Omnpenenenne yCKOpEHHs] Tejla MpPU PABHOYCKOPEHHOM JIBXKEHUHU 110
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH 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.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
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.



Mexanu4yeckue Kojie0aHus U BOJIHBI.

KonebarenpHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJCOAHUN: IEPUO/I,
4acToTa, aMILIATyaa. MaTtemMaTudecKUil U NpYKUHHBIA MasTHUKU. lIpeBpainenue
SHEPruu MpH KoJIeOATEIHHOM IBUKEHUU.

3aryxatomue — koneOaHus.  BolHyXneHHole — koneOanus.  Pe3oHaHc.
Mexannyeckue BoOJIHBL. (CBOWCTBA MEXaHMYEeCKHX BOJH. [IpomonbHble U
[onepeyHble  BOJIHBL. JlMMHA BOMHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHnnyeckue BOJIHBI B TBEPAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa TOHa. OTpaxkeHue 3Byka. MHppa3Byk u
YIIBTPA3BYK.

Jemoncmpayuu.

1. HaGmonenue koneOaHuii Ten Mmoj JIEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
YIPYTOCTH.

HaGmronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGmronenrie BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.
Pacnipoctpanenue mpo10JIbHBIX U MOMIEPEYHBIX BOJIH (Ha MOJEIH).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.
. AKyCTHYECKHUI PE30HAaHC.
]Iaﬁopamopubte pabomul u onvimol.
1. OmpeneneHue dYacTOThl M Tepuojia KoieOaHWl MaTeMaTUYeCKOTo
MasITHUKA.

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

3. HccnenoBanue 3aBUCUMOCTH Tepuoja KojieOaHUN MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH TEpHO/ia KoJieOaHUH MPYKUHHOTO MasiTHUKA

OT Macchl Irpysa.
5. IIpoBepka HE3aBHCHUMOCTH TEpHoJa KojeOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT MaccChl Ipy3a.
6. OnbITBl, JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  Iepuoja  KoseOaHui
IIPYKUHHOT'O MasATHUKA OT MacChl I'py3a U )KECTKOCTHU MPYKUHBI.
7. W3MepeHue yckopeHus CBOOOAHOTO MaJCHHUS.
JIEKTPOMATrHUTHOE 110JIe ¥ 3JIEKTPOMATHUTHBIE BOJHBI.

DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpoMarHuTHble  BodHBL.  CBoiicTBa
ANEKTpOMAarHuTHeIX BOJH. Illkana snexrpomarHuTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JUJI1 COTOBOM CBSA3U.

OnexTpomMarHutHas npuponaa csera. CkopocTe cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

o U A W N



2. BoyiHOBBIE CBOMCTBA CBETA.

Jlabopamophuie padomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWUIBHOTO

TenedoHa.
CBeToBbBIE ABJICHHUS.

JlyueBas  Mmopmenbp  cBera.  Mcroynukum — cera.  IIpsaMonuHeinHoe
pacnpoctpanenue cpeta. 3atMeHusi Connina u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenue cBeta. 3akoH TmpenomyeHus cBeta. [losHOe BHYyTpeHHEe
OTpakeHue cBeTa. Vcnonp30BaHME TOJMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

JIunza. Xon nyyent B muH3e. OnTudeckas cuctema (poroarmapara, MUKPOCKOTIA
u Teneckona. ['na3 kak ontuyeckas cucteMma. bim3opyKkocTh U JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmbiTel HpetoToHa. CrokeHue
CIIEKTpaJbHbIX LIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxkeHue cBera.

[Tony4yenue nzo0paxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.

[Ipenomiienue caera.

Onrtryeckuil CBETOBO/I.

Xon ydelt B coOuparomieu JuH3e.

XoJ JIyueu B pacCEeHBarOIIEH JIMH3E.

[TomyueHnne n300pa’keHHI C TTOMOIIBIO JTMH3.

[TpuHuun necTBus ¢goTtoarnmapaTa, MUKPOCKOIIA U TEJIECKOIIA.

10. Monens riasa.

11. Paznoxxenue 6emoro cBeTa B CIEKTP.

12. [lomy4yenne O6enoro cBeTa MpH CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamophuie pabomot u onvimot.

1. HMccnenoBanue 3aBUCHMOCTH yrila OTPA)KEHHSI CBETOBOIO JIyda OT yIJia
naJCHUs.

2. W3yuenue xapakTepuCTUK U300paXEHUS MIPEIMETa B INIOCKOM 3epKalie.

3. HccnemoBanue 3aBUCUMOCTH yTja MPEJOMIICHUSI CBETOBOTO JIyda OT yriia
NaJICHUs Ha TPAHULIE «BO31YX—CTEKIIO».

4. TlomyueHnne N300paKeHUM C TIOMOIIBIO COOUPAIOIIEH JIMH3HI.
Onpenenenue (HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cCOOMparouen
JIUH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJIOTr0 CBETA B CIEKTP.
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7. OnbITHl IO BOCHPHUATHIO I[BETA MPEAMETOB MPU UX HAOIIOJCHUM Yepe3
LIBETOBbIE (PUIIBTPHI.
KBanToBbI€ siBJIeHHS.

Omneitel Pesepdpopna v minanerapHas Mojenb atoma. Mogens atoma bopa.
Ucnyckanue u nornonieHue ceeta atomoM. KBaHThl. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOIO
anpa. Hyxionnas wmozens aromHoro sgpa. HMsorombl. PaauoaxtuBHbIE
npeBpaienus. [lepuos monypacmajga aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
OHeprusi CBsizM aToMHBIX sifep. CBsi3b Macchl M 2Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sHeprun CotHIla U 3BE3I.

Anepnas sHepretuxa. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3yYEHUS U MOTIJIONIECHUS.

2. CrnekTpbl pa3InyHbIX Ta30B.

3. CnekTtp Bojopoaa.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHU3UPYIOUTUX U3TYyUEHUH.

6. Peructpaius u3nydeHus NPUPOIHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHnue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccnenoBanue TpeKOB: M3MEPEHHE DPHEPIUU YACTHUIBI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue paamnoakTuBHOTO (PoHa.

IToBTOPUTEIBLHO-00001IAKO I MOTYJIb.

[ToBTOpUTETHEHO-0000MIIAIOMUN MOAYTh TIPEAHA3HAYECH /I CUCTEMAaTU3aIiH
1 00001IIeHUS TPEAMETHOTO COACPIKAHUS U OIBITA IEATETLHOCTH, TPUOOPETEHHOTO
Py U3YYCHHH BCEro Kypca (PU3MKH, a TakKe JJIsl MOATOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY JK3aMEHY 10 (pu3uke s 00y4JaromuXxcs, BBIOPABIINX 3TOT
y4eOHBIH peaMer.

[Ipy “3ydyeHHU JAHHOTO MOJYJISI PEANTHM3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS TOCTIKCHHUE MPEIMETHBIX H
METAMpeJMETHBIX  IUJIAHUPYEMBIX  PE3ynbTaTOB  00y4eHus, (opmupyercs
€CTECTBEHHOHAy4YHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIETOBaHUS
SBIICHUA TIPUPOABl M TEXHHWKH, OBIAJCHUE YMEHUSMH OOBACHATh (HU3UUIECKUE
SABJICHUSI, TPUMEHSS TOJIyYeHHbIE 3HAHHUS, pelaTh 3aJadyd, B TOM YHCIIE
KaueCTBEHHBIE U AKCIIEPUMEHTAIBHBIE.



[IpyuHIMNIHATBEHO AEATENBHOCTHBINA XapaKTep JAaHHOTO pa3jiesia peain3yeTcs 3a
CYET TOro, UTO OOYYAIOIIHUECs BHITIOJIHSIOT 3aJJaHUs, B KOTOPBIX UM IIpeajiaraeTcs:

Ha OCHOBE TOJYYEHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBICHSTH
dbu3nYecKue sIBJICHUS B OKPY KaIOIIeH IPUPOJI€ U MOBCETHEBHOM KU3HH;

UCII0JIb30BaTh HAYYHBIE METOJIbl HCCIIeA0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S IPOBEPKU TUIIOTE3 U MTOJYYEHUS TEOPETUUECKUX BBIBOOB;

OOBSICHSITh HaAYYHBIE OCHOBBI Hau0oJiee BaXKHBIX JOCTHKCHUN COBPEMEHHBIX
TE€XHOJIOTUM, HAIPUMEDP, MPAKTUUECKOTO MCIIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NPEBPALICHUSA U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.

Kaxnas w3 TeM [aHHOTO MOAYJS BKIIOYAET JKCIEPUMEHTAIBHOE
uccienoBanue o0oOIaromero xapakrepa. Moaynb 3aBepiiaeTcs NpPOBEIEHUEM
JUArHOCTUYECKOM M OLIEHOYHOU paboThI 32 Kypc OCHOBHOT'O 0011Ier0 00pa3oBaHusl.



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

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTHXKEHUE JIMYHOCTHBIX, METAPEAMETHBIX U MIPEAMETHBIX 00pa30BaTEeIbHBIX
pE3yJIbTATOB.

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

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
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 IMPUMEHEHUEM JOCTIKCHUHN
buzuky;

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

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ rapMOHHYHOTO
IOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
IO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAy4YHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIeI0BATEIbCKON
NEeATEIbHOCTH;

95) ¢opMupoBaHMs  KYJbTYPbl 30pPOBbSI W  3MOIHMOHAJIBLHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro obpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 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

- AKTMBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHu3alMu, TOpojJa, Kpas) TEXHOJIOTUYECKOWM 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
o0JlacTi OKpy>Karolel cpenpl, MMIAHUPOBAHUS TMOCTYNKOB M OLEHKU HX
BO3MO>KHBIX TTOCJICICTBUM ISl OKPY>KAIOIIEN Cpeibl;

e - OCO3HaHHE IJI00ATLHOT'O XapaKTepa AKOJOTHMUECKUX MPOoOIeM U MyTed ux

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 - TIOBBIIIEHHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
JeSITEbHOCTD;

e - MOTPEeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUMU, B TOM YHCIIe (OPMYIUPOBATH
UJIeH, MOHATHUS, TUTIOTE3bI O PU3HUECKUX 00BEKTaX U ABJICHUSX;

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

e - [UJAHMPOBAHME CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

e - CTpPEMJICHHME aHAJIM3UPOBAThH U BBISABIIATH B3aUMOCBSI3U IIPUPOIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e - OILIEHKa CBOMX JEHCTBUM C yd4€TOM BIMSHHMS Ha OKpYXaloIlyl cpeny,
BO3MO’KHBIX IJTI00AJIBHBIX ITOCIIECTBUI.

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  YHHBEpPCAJIbHBIE  Yy4eOHBIC  JIEUCTBHUS,  PETYJISTUBHBIC
YHUBEpCAIbHBIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue AeMcTBUS:
e BBIIBIATH W XapaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKH 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-CIICICTBEHHBIC CBSI3U NPU HM3YyYCHHH (HU3HUECKUX
SBIICHUI U TIPOIIECCOB, JENaTh BHIBOABI C UCIIOJIB30BAHUEM € TyKTHBHBIX U
MHAYKTUBHBIX YMO3aKIIOYCHHH, BBIABUTATh TUIIOTE3BI O B3aUMOCBS3AX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITENTFHO BEIOMPATh CIIOCO0 pelieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJBKMX BapUaHTOB pEIIeHHs, BBIOOp Hauboiee
MOIXO/ISIIIIETO € YYETOM CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCITIOJIB30BATh BOIPOCHI KaK UCCIIEI0BATENbCKUI NHCTPYMEHT ITO3HAHNS;
IPOBOJIUTH IO CAMOCTOATENIBHO COCTABIEHHOMY IUIAHY OIBIT, HECIOAKHBIN
Gu3nuecKkuii SKCHIEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3MUYECKOTO
SIBJICHUSI;

OLICHMBaTh Ha MNPUMEHUMOCTh U JOCTOBEPHOCTH HH(pOpMaIuio,
NOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIM SKCIIEPUMEHTA;

CaMOCTOATENIBHO (POPMYIHPOBATH 000OIIEHHS U BBIBOJIBI 10 pe3yJbTaTaM
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 METOJbI, HHCTPYMEHTHI U 3aIpPOCHl TIPH MOUCKE U
orObope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
buzndeckoi 3a1aun;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH HHPOPMAITHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHUS;

CaMOCTOSATETILHO  BBIOMpATh ONTUMAJIbHYIO (OpPMY TpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 X KOMOMHAIIUSIMH.

KomMmyHuKaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eificTBUS:

B X0/ie OOCYXJCHHsI y4eOHOTO MaTepuala, pe3yibTaToB J1ab0paTOpHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHUE 3aJadyd W TOJJIepKaHHe
OarokeaTeIbHOCTH OOIIEHNS;

COTIOCTaBISITh CBOU CYXACHUS C CYXICHHSIMHU JPYTHX YYaCTHHUKOB
auanora, OOHaApPYKUBATh 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 PELIEHNH KOHKPETHON (PU3UUECKOI MPOOIIEMBbI;

OPUHUMATh LEJIM COBMECTHOM NIESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ MOCTWKEHHUIO: pAaCIpeneisaTh poJid, OOCYKIaTb IPOLECCH U
PE3yNIbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIOJEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HaIIpaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMU YJICHAMHU
KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOUIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSATEIBLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

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

OPUEHTUPOBATHCS B  PAJMMUYHBIX  MMOAXOAAX HNPHUHATHS  pelIeHUN
(MHIUMBUIyaIbHOE, TPUHATHE DEIICHHUs B TPYyIMINe, MPUHSATHE pelIeHUuN
TPYIION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pelIeHUs GU3NUECKON 3a7auu WIIH
IUTAaHA WCCJIEJOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PCIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

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 ce0sl HA MECTO JIPYTOro YeJI0BEKa B XOJ€ CIopa WU AUCKYCCUH 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€ MIPABO IPYTOroO.



NPEAMETHBIE PE3YJIbTATBI

K xoHIy 00yueHus: B 7 Kjacce npeIMETHbIE PE3YIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUEeCKMe U XUMUYECKHE  SIBJICHMS,
HaAOJII0/IEHUEe, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AMHMIBI (U3HMUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSIHUSI BeliecTBa (TBEpAOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYECKOE [IBI)KEHHE (PaBHOMEPHOE,
HEPAaBHOMEpPHOE, TNPSIMOJUHENHOE), TPAEKTOPHs, PaBHOJAEHCTBYIOLIAS
cuna,  gedopmarnus  (ympyrasd, IIacTU4YecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyarh sBiaeHUs (Auddys3us, TEMI0BOE IBUKEHUE YacCTHI] BEIIECTBa,
paBHOMEPHOE  JIBH)KCHHE, HEpPaBHOMEPHOE  JIBIDKEHHME,  HWHEpIHS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHUs], Tepeaayda JaBIeHusl TBEPABIMU TEIAMHU, KUIKOCTSIMU U ra3aMH,
aTMoc(epHOE [1aBlieHHE, IUJIaBaHHWE TeJ, MPEBPALIECHUS MEXaHHYECKOU
SHEPrYHr) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh TNPOSBICHUE U3YYCHHBIX (U3MYECKUX SBIECHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IpPUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOU
OpUPOJE, NAEHCTBUE CWIBI TPEHHS B MPUPOJEC M TEXHUKE, BIUSIHUE
aTMOC(EpHOTO J1aBJICHUs Ha KMBOW OpraHu3M, IJIaBaHUE pbIO, phluaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PUBNYECKUX SBIICHUN;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBJICHHS, UCTIONB3YS
dusznueckre BeMMYuHbI (Macca, 00bEM, TNIOTHOCTD BEIIECTBA, BPeMsi, MyTh,
CKOPOCTb, CPEIIHASI CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC TeEla,
cujia TpeHus, AaBjieHue (TBEPAOro Tena, KUJIKOCTH, T'a3a), BHITAJKUBAIOIIAs
CWJIa, MEXaHW4Yeckas paboTa, MOIIHOCTb, IJICUO CHJIbI, MOMEHT CHJIBI,
KO3} (OUIIMEHT TONE3HOr0 JACHCTBUS MEXaHW3MOB, KHHETHYECKas W
NOTEHIMAaJbHAs SHEpPrusi), NIpU ONHCAHUU NPaBUIBHO TPAKTOBATh
(bu3HUeCKuii CMBICT UCTIONB3YEMbIX BEIMUWH, UX 0003HAYCHUS U €THHUIIBI
du3nUecknX BEIWYWH, HAXOAUTh (OPMYIBI, CBS3BIBAIONINE JAHHYIO
¢uznuecky0 BETWYMHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
M3YYCHHBIX 3aBHCUMOCTEH (DU3NIECKUX BEIMYNH;

XapaKTepru30BaTh CBOWCTBA Tei, (U3MUECKUE SBICHHUS W TIPOIECCHI,
WCIIOJb3Ys MpaBuiia CJIOXKEHUsI CUJl (BAOJb OJTHOM MpsiMOil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBECHUsl pbluara (0J0Ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKOU



SHEPruM, MOpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 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, cBsi3bIBarolIMe (HU3NYECKUE BEJIWYUHBI: HAa OCHOBE aHaln3a
yCJIOBHS 3aJlau 3aMHUChIBATh KPATKOE YCIOBUE, MOACTABIATh (hU3NUECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIIEHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKON BEITMUYHNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPhIE MOXKHO PEIIUTh TP TMOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUHU 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
(bu3HUECKUX CBOMCTB Tell: GOPMYITUPOBATH MPOBEPSEMbIE IPEANONI0KEHNUS,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO 000pyAOBaHUs, 3alIUCHIBATh X011
oTbITa U GOPMYITHUPOBATH BHIBOBL;

BBINIOJIHATh MpPSMbIE HM3MEPEHHS] PACCTOSIHUS, BPEMEHHU, MACChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIOJIb30BAHMEM aHAJIOTOBBIX W
u(pOBBIX TPUOOPOB, 3aIlUCHIBATH ITOKAa3aHUs TPUOOPOB ¢ YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
IpPYrol C UCHOJb30BAaHUEM MPSIMBIX HM3MEPEHHI (3aBUCUMOCTH IyTHU
PaBHOMEPHO JABMKYLIETOCS T€Ia OT BPEMEHHU JBUKEHUSI TEJIA, CUJIbI TPEHUS
CKOJILKEHHsI OT Beca Teja, KauyecTBa OOpaOOTKM TMOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CWJIBbI TPEHHS OT IUIOIIAANA COIPUKOCHOBEHUS TEJl, CUJIBI
YOPYTrOCTH OT YIJIMHEHUS MNPYXKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA
NOTPYKEHHOM YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara W OJOKOB), Y4aCTBOBAThH B
IUIAHUPOBAaHUU  y4E€OHOTO UCCJIEAOBaHUS, COOUpaTh YCTAHOBKY U
BBINIOJIHSITh M3MEPEHUS, CleAysd MNPEeIOKEHHOMY IUJIaHy, (PUKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC



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

MPOBOJUTh KOCBEHHBIE HW3MEpeHUs (HU3UYCCKUX BEIMYWH (TUIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHUE
BO37lyXa, BBHITAIKUBAIONIAs CHJIA, JICHCTBYIOIIAs Ha IMOTPYy)XEHHOE B
KUAKOCTh  TeMo, KOA(D(UIIMEHT IONE3HOTO  JNEUCTBHSI  MPOCTHIX
MEXaHH3MOB), CJCAys MPETOKECHHON HWHCTPYKIIUU: TPH BBITOJIHCHUH
U3MEpEeHUl CcoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCISATH
3HAYCHHE NCKOMOU BEITMYHHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHUYCCKHX YCTPOMHCTB:
BECBhI, TEPMOMETp, AWHAMOMETP, COOOMIAIONINECS COCYIbl, OapoMmerp,
phIyar, MOJABMYKHBIM U HETTOABUKHBIN OJIOK, HAKJIOHHAS IIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
MOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJA, THIPABIMYCCKHA Ipecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOW HACOC, ApEOMETP), UCIIONIB3YS 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: 0€30MacHOCTH IIPU OOpaIlleHHH C TIPUOOpaMu U
TEXHUICCKUMU YCTPONCTBAMH, COXPAHECHHUS 3JI0POBBS M COOIIOCHISI HOPM
AKOJIOTUYECKOTO TTOBEJICHUS B OKPYKAOIIEH Cpee;

OCYILIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmammu B HHTEpHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM W TyTéM CPAaBHEHUSA PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UH(POPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy GU3MUECKOro COAepKaHUs, CIPABOYHBIE MaTepUaIbl, PECYPCHI
cetn VHTepHeT, BiameTh mpUEMaMU KOHCIEKTHPOBAHUS TEKCTa,
npeobpazoBaHus HHGOPMAIMHU U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;
co3aaBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quclie MyOJUYHO IeTIaTh KPaTKHUE COOOIIECHUS O PE3yJIbTaTax MPOSKTOB HIIN
y4eOHBIX UCCIIEIOBAHUN, TIPH ATOM T'PAMOTHO HCIIOIH30BAaTh M3yYCHHBIN



MOHSATUWHBIA anmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHUE
MpE3CHTALUEN;

MIPU BBHITIOJIHEHUU YYEOHBIX MPOEKTOB M UCCIEAOBAaHUU paclpenessTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBHHU C IOCTABICHHBIMHM 3ajadyaMu,
CICIUTh 3a BBINIOJHEHUEM IUIaHA JCWCTBUM, AaJEKBATHO OLCHUBATh
COOCTBEHHBIM  BKJaJA B  JACSATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YYUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE pE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBHKCHHUE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHble TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI OJHEpPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUECKUIN 3apsl, dJIECKTPUUECKOE IMOJIe, TPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHWE, KAMWJUISIPHbBIC SBIICHHS, HCTIApEHUE,
KOHJIGHCAIMS, IUIABJIICHUE, KpHCTa/uM3aius (OTBEpACBaHUE), KUIICHUE,
TeIJIonepeaayda (TeTI0NpPOBOAHOCTS, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3alUs T, B3aUMOJICHCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MarHUTHOTO TOJI HA TIPOBOJAHHUK C TOKOM, RJIEKTPOMArHUTHAST MHTYKIIHS)
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 HATSXKEHUE W KaNWUISIPHbIE SBIEHUS B MIPUPOJE,
KpUcCTajulbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
SABJIICHUS B atMoc(epe, dIEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
noJie 3emMitH, peid moar0CcoB, poiib MATHUTHOTO TTOJIS IJIs )KU3HU Ha 3emuie,
NOJISIPHOE CHUSHHE, TMPU HTOM TMEPEBOJUTHh MPAKTHUUYECKYIO 3aJady B
yueOHYI0, BBIICNATH CYIIECTBEHHBIC CBOWMCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUIM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusznueckre BENMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIMYECTBO
TEIJIOThI, yJelIbHas TEIUIOEMKOCTh BEIECTBAa, yJAEJbHAs TEIIOTa
IJIABJICHUS, YJeJIbHAsl TeIUIoTa MapooOpa3oBaHusl, yHeJbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(QPUUUEHT TMOJE3HOro JEHUCTBUS TEIJIOBOM



MAaIlTUHBI, OTHOCUTEIIbHASI BIIAYKHOCTH BO3/TyXa, JJIEKTPUUCCKUM 3apsif, Chjla
TOKa, OJEKTPUYECKOEC HAIMpPSOHKEHUE, CONPOTUBIICHHE IPOBOJTHUKA,
yJIeIbHOE COMTPOTUBIICHHUE BEUIECTBA, Pa00Ta U MOIITHOCTH YJIEKTPHUECKOTO
TOKa), TPU ONHCAHWHM TPABUIBLHO TPAKTOBATh (PU3UYECKUA CMBICIT
UCIIOJIb3YEMBIX BEJTUYMH, 0003HAYCHUS M €TUHUIIBI (PU3UYCCKUX BEITUYHH,
HAXOAUTh (OPMYJIBI, CBS3bIBAIONINE JAAaHHYI (U3MYECKYIO0 BEIMYHHY C
JIPYTHMH BEIIMYWHAMHU, CTPOUTH TpadUKH H3YyYECHHBIX 3aBHCHUMOCTEH
(bU3UYECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYCCKUEC SBJICHHUS W TIPOIECCHI,
UCIIOJIb3YsST OCHOBHBIC ITOJIOKCHUS MOJICKYJISIPHO-KHHETHYCCKON TECOPHUH
CTPOEHUS BEIECTBA, MPUHIUIT CYNEPIIO3UIIUN ToJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUS 3apsiia, 3akoH OMa /sl y9acTKa IeTH, 3aKOH
Jlxoyns—JIeHIa, 3aKoH COXpaHEHUs SHEPTUH, TIPU ITOM JIaBaTh CIIOBECHYIO
(GOpMYITMPOBKY 3aKOHA M 3aITMCHIBATh €0 MaTEMaTHYCCKOE BhIPAKCHNUE;
OOBSCHATh (PU3MYECKHE TPOIECChI M CBOMCTBA TEJI, B TOM YHCIC U B
KOHTCKCTE CUTYyaIlMil MPaKTHKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NIPUYNHHOCIICICTBCHHBIC CBS3U, CTPOUTh O0BSICHEHUE U3 1—2 JTOTHYECKUX
IIaroB ¢ OMopod Ha 1-2 W3YyYCHHBIX CBOWCTBA (PU3NUYCCKHUX SIBICHHM,
(GU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemats pacu€THbIC 3amadydl B 2—3 JCHCTBHS, WCIONB3YsS 3aKOHBI H
GopMymbl, CBS3bIBaIONINEe (U3MUECKHME BEIWYMHBI: Ha OCHOBE aHaH3a
YCTIOBHSI 3a/laydl 3alHChIBaTh KPATKOE YCJOBHE, BBIABISATH HEIOCTATOK
JaHHBIX JUISI pelIeHWs] 3aJadd, BBIOMPATh 3aKOHBI H  (OPMYIIHI,
HEOOXOJMMBIE JJIsi €€ pelIeHHs, TPOBOJHUTH pPacyéThl M CpPaBHUBATH
NIOJTy4YeHHOE 3HAaYCHHE (PH3NIEeCKON BEIMUMNHBI C U3BECTHBIMH JAHHBIMU;
pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO pEIINTh MPH TOMOIIH
(U3NIECKUX METOJIOB, HCIIOJB3Ysl ONHMCAHHWE HWCCIICIOBAHMS, BBIACIATH
poBEpsieMOE  TPEIONIOKEHNE, OIEHWBATh MPAaBUIBHOCTH TOPSAKA
IIPOBEICHUS UCCIICAOBAHMS, I€TIATh BBIBOIBI;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SIBICHUN WU
¢du3nUecKrX CBOMCTB TeM (KaUUISIPHBIE SBIICHUS, 3aBUCUMOCTD JaBICHUS
BO3/lyXa OT €ro 00bhEMa, TeMIepaTyphl, CKOPOCTH MPOIecca OCTHIBAHUS U
HarpeBaHWsl TPHU M3IYyYEHWH OT IBETA W3Iydaromied (MOTJIOMIAOIICH )
MIOBEPXHOCTH, CKOPOCTh HCTAPEHUS BOJBI OT TEMIEPATYPHI KUIKOCTH U
wiomaan e TOBEPXHOCTH, DOJEKTPU3AIMS TEeI H B3aWUMOJCHCTBUE
ANEKTPUYECKUX  3aps/IOB, B3aUMOJICMCTBHE TOCTOSHHBIX MAarHUTOB,
BU3yaJu3allisi MarHUTHBIX TIOJEH TIOCTOSHHBIX MAarHWTOB, JEHCTBUS
MarHuTHOTO TOJIS HAa TPOBOJHUK C TOKOM, CBOMCTBA JJICKTPOMATHHTA,
CBOMCTBA DJEKTPOJBHUTATENs IOCTOSHHOTO TOKa): (OpMyIHpOBATH



MPOBEpsEMbIE MPEANON0KEHHSI, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyAOBaHUs, ONMUCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBITNIOJIHATh MPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTENIBHON BIAKHOCTHU
BO31yXa, CUJIbl TOKA, HANpSIKEHUS C HCIOJIb30BAHUEM aHAJOTOBBIX
npuOOpOB M JAaTYUKOB (PU3MUECKUX BEIUYMH, CPAaBHUBATH PE3YJIbTaTh
U3MEPEHUH ¢ yuéTOM 3aJaHHON a0COIIOTHOM MOTPENTHOCTH;

IPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMUYUHBI OT
Ipyrol ¢ HCHOJB30BAHMEM  MpPSIMBIX  HM3MEpPEHUH  (3aBUCHUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEUHOTO
CEYEHHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BEUIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYUIEro 4epe3 TMPOBOJHUK, OT HANpPSDKEHUS Ha  IPOBOJHUKE,
UCCJIeIOBaHUE TMOCIEAOBATEIbHOIO M  MapaJyIebHOIO  COEIMHEHUN
IPOBOJAHUKOB): IUIAHUPOBATh HCCJIEAOBAHUE, COOMpPAaTh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUA, CIenys MNPeIoKEHHOMY IUIaHy, (UKCHpPOBATH
PE3yNbTATHI TOJYYEHHON 3aBUCUMOCTH B BHJI€ TaOJIUII U TpaUKOB, J1e]aTh
BBIBO/JIbI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

NPOBOAUTh KOCBEHHBbIE H3MepeHus: (U3MYECKUX BeNIMYUH (ylenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHHE MPOBOJHMKA, paboTra U
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHWPOBATH HM3MEPEHHs, COOMpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIISIT 3HAUEHUE BEJTNYUHBI;

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

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C ONOPON HAa UX ONMHUCAHHUS (B TOM YHCIIE: CUCTEMA
OTOIUICHHS JOMOB, TUTPOMETp, TApOBasi TypOUHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DIIEKTPUYECKOW DHEPIHH, DIEKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBaTesbHbIC AIIEKTPOIIPUOOPHI (mpumepsl), AIEKTPUYECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, 3IEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTOJb3Ysl 3HaHUS O CBOMCTBaX (PU3NYECKUX SIBJICHUM M HEOOXOAMMBIE
duznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTEIIbHBIE
nprOOPHI IO CXeMaM U CXEMAaTUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETP,
TEPMOC, TICUXPOMETP, TUTPOMETpP, [ABUTaTElb BHYTPEHHEr0 CrOpaHus,
ANEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbl JJIEKTPUYECKUX LENend ¢
MOCJIEIOBATENILHBIM U MapaJIJIEIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3invasi
yCIIOBHBIE 0003HAUYEHHUS FIEMEHTOB JIEKTPUUECKUX IIeTICH;

NPUBOAUTHL  NpUMEPbl  (HAXOAUTh HHPOPMAIMIO O  MpPUMEpPAX)
MIPAKTUYECKOTO HCIIONb30BaHUA (PU3NYECKUX 3HAHUU B IMOBCEIHEBHOM



AKU3HU 7151 oOecrieyeHus: 0€30MacHOCTH MpH O0OpallleHuH ¢ nMpudopaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHUSI 310POBbS U COOIOICHHS] HOPM
JKOJIOTMYECKOTO IOBEAEHHS B OKPYIKAIOLLEHN Cpene;

OCYIIECTBJISITh MOUCK HMHPOpMaUUU (U3HUECKOrO COJAEpKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUs
JOTIOTHUTENIbHBIX HCTOYHUKOB BBIIEISATh HH(OPMAIUIO, KOTOpas ABIsETCS
IPOTUBOPEUUBON MU MOKET OBITh HEJOCTOBEPHOIA;

UCIIOJIb30BaTh MPH BBINOJHEHUN YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
AUTEpaTypy GU3MUECKOro COACpHKaHUs, CIPABOYHBIE MaTepUabl, PECYPChI
ceru HrepHer, Biaxers IpuéMaMM KOHCIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MHUCbMEHHBbIE U KpaTKUE YCTHBIE COOOIIEHUS,
0000mass wHOpMaNMIO U3 HECKOJBKUX HMCTOYHUKOB (DU3NUECKOTO
coJiep KaHusl, B TOM YHCJIE yOJIMYHO MPEICTABIATH PE3yIbTaThl IPOSKTHON
WY UCCIIEI0BATENBCKOM IEATEIBHOCTH, IIPU 3TOM I'PaMOTHO UCIIOJIb30BaTh
U3YUYCHHBIH TOHATHMHBIA ammapar Kypca (U3uMKH, CONPOBOXKIATH
BBICTYILJICHUE ITPE3CHTALUEN;

OpU BBIMOJTHEHUH YUYEOHBIX MPOEKTOB W HCCICAOBAHMM (U3MUECKHUX
IPOILIECCOB PACIpENEsATh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 3a7a4aMU, CJICAUTH 3a BBINIOJHEHUEM IUIaHA JEHCTBUM U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
NEATEIILHOCTD IPYIIIIbI, BBICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMO/ICUCTBUE,
HPOSIBJISIS TOTOBHOCTH pa3periaTtbh KOH(QIUKTHI.

K xoniy oOyuenus B 9 Kiacce mpeMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIONIb30BaTh TOHATHS: CHUCTeMa OTcuéra, MaTepHalibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHHMYECKOTO NBIKEHUS, Hedopmarius
(ympyrasi, TIacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCONIOTHO TBEPAOE TEo,
IIEHTP TSHKECTU TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, JICKTPOMArHUTHBIC BOJIHBI, IITKaJa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaJbHO30PKOCTb,
CIEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHus,
U30TOIBI, sIACpPHAs YHEPTETHUKA;

paznuyath sBi€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, DPABHOYCKOPEHHOE TMPSMOJIWHEHHOE ABWKECHHE, CBOOOITHOE
najJieHrue TeJl, PABHOMEPHOE JIBHXKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE
T€J, PEaKTUBHOE JIBIXKEHHUE, KoyieOaTellbHOE IBUKEHHE (3aTyxarollue u
BBIHY)KJICHHBIE KOJ€OaHUsl), PE30HAHC, BOJHOBOE JIBIDKEHUE, OTPaKCHUE



3ByKa, MPSIMOJIMHEWHOE pacIpOCTpaHEHUE, OTPAKECHHUE W MPEIIOMIICHHEC
CBETa, MOJIHOE BHYTPEHHEE OTPaKCHHUE CBETA, PA3JI0KEHHUE OEJIoro CBETa B
CHEKTp H CJIOXEHWE CHEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsI PAaIMOAKTUBHOCTh, BOSHHUKHOBEHUE JIMHEHYATOTO CIEKTpa
U3JTyYCHUS) 110 OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3WYCCKUX SBICHUH B
OKpyXaromeM Mupe (B TOM dYHuCiIe (PU3NYCCKUE SBICHUS B TIPUPOJIC:
NIPWINBBI U OTJIUBBI, ABWKCHUE T1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JBUKECHUE IKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTpSICEHUE, CCEHCMUYECKHME BOJHBI, I[yHAMH, 3XO0, IIBETa TeJ,
ONTHYECKHE SBJICHUS B TMPHUPOJC, OMOJIOTHYECKOE JEHCTBHE BHJIMMOTO,
yIbTPaUOIETOBOIO W  PEHTICHOBCKOTO M3JIYyYEHUH, €CTCCTBCHHBIN
PaIMOAaKTHBHBIA (OH, KOCMHYECKHE JIYYd, DPaJUOAKTHBHOE H3IIYUYCHHE
NPUPOJHBIX MHHEpAJIOB, JCHCTBUE pAJUOAKTUBHBIX W3IYyYCHUH Ha
OpraHu3M 4eJIOBEKa), NPH ATOM IEPEBOJMTHh MPAKTUYCCKYIO 3a7ady B
y4eOHYI0, BBIICIATH CYIICCTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3HMUCCKUX
SIBJICHU;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONb3YS
¢usznueckre BeTUYHHBI (CpeHSE M MTHOBEHHas CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM [IBI)KEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJa YNPYTrOCTH, CHUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMaJeHusi, BEC Tejla, HUMIYJIbC TeNa, WMITYJIbC CHJIBI,
MeXaHu4deckass padoTa MW MOIIMHOCTh, TMOTEHIMAIbHAS JHEpPrusi Tela,
MOJIHATOTO HAJ[ TMMOBEPXHOCTHIO 3€MJIM, MOTECHIIMAbHAS YHEPIHsl CHKATOU
PYXUHBI, KHHETUYECKasi SHEPT U, OJIHAS MEXaHUYECKasi YHEPT s, IEPUO/]T
U 4YacToTa KoJIeOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IOKa3aTelb MPEIOMJICHUS Cpeabl), TpHU OMUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUsI W EAWHHIBI (U3MUYECKUX BEIUYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMU BEIMYHMHAMU,
CTpOUTH TpaWKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;
XapaKTepru30BaTh CBOWCTBA Tei, (U3MYECKUE SIBICHUS W TIPOIECCHI,
UCTIONIB3YS 3aKOH COXPAHEHHS YHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
NPUHIAIT  CYNEPHO3UIIUNA CHJI, TPHHIMI OTHOCUTENbHOCTH [ ammies,
3akoHBl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI OTPKCHUS U
NIPETIOMJICHHSI CBETa, 3aKOHBI COXPAHEHHUS 3apsSJ0BOTO WU MAacCCOBOTO YHCEI
NP SIIEPHBIX PEAKIUAX, TMPU ITOM J1aBaTh CIOBECHYIO (OPMYIHMPOBKY
3aKOHA W 3aITUCHIBATh €T0 MATEMATHYECKOE BHIPAKCHICE;



OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud NPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBIABISATH
MPUYUHHO-CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
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 ),
UCIIOJIb3YA 3aKOHBI U (POPMYJIbI, CBS3BIBAIOIINE (PU3NYECKUE BETUYUHBL: Ha
OCHOBE aHaJIh3a yCJIOBUS 33J]a4M 3alKUChIBATh KPATKOE YCIOBHE, BBISBIATD
HEJO0CTAIOIIME WM U30BITOYHBIC JaHHBIE, BEIOMPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOJMMbIE ISl pEIIeHUs, NPOBOAUTH pacuy€Tbl M  OICHUBATH
PEANMCTUYHOCTh MOJYYEHHOT'0 3HaUeHUs (PU3NYECKON BETUUYHUHBL;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pElIUTh NpH MOMOUIU
(Gu3MUEeCKNX METO/OB, HCIOJb3Yysl ONHUCAHHE MCCIEIOBaHUS, BBIIEIATH
npoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPABUIBHOCTh IOPSAKA
NPOBEJICHUS  HCCIIEIOBAHUS, JleJlaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMBITHI MO HAOTIOAEHUIO (PU3MYECKUX SIBICHUM WU
¢u3nuecknux CBOWCTB Tell (M3y4yeHUE BTOpOro 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsl HHEPrHM, 3aBHUCUMOCTh IMEpHoAa KojeOaHUM NpPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATY Il MaJbIX KOJI€OaHUH, MPAMOJIMHENHOE pacIpOCTpaHEHUE CBETA,
paszioxeHue Oelloro cBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHMs NpeaMeTa B coOuparomiei
JUH3€, HaOJIOJEHHE CIUIOIIHBIX M JIMHEHYaThIX CHEKTPOB H3IYUYEHHMS):
CaMOCTOSITEJILHO  cOOMpaTh yCTAaHOBKY U3 HW30BITOYHOro Habopa
000py10BaHUS, OMUCHIBATH X0/ OIBITA U €r0 PE3YIbTaThl, POPMYIUPOBATH
BBIBOJIbL;

HOPOBOJIUTH NMPU HEOOXOJUMOCTHU CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cCpeqHee 3HAaUeHHE H3MepseMOoil BelMuuHBl ((HOKyCHOE paccTosHuE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp cHOcO0a HW3MEPEHHUS
(u3MepuTenpHOro npudopa);

OPOBOJIUTh HCCIIEOBAaHUE 3aBUCUMOCTEM (U3NYECKUX BEJIHYUH C
UCIIOJIb30BAHUEM MPSMBIX H3MEPEHHM (3aBUCUMOCTb ITyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JBMKEHHH 0€3 HadaJbHOM CKOpPOCTH, IHepuoaa
KoJIeOaHMI MaTeMaTHYeCKOTO MasTHUKA OT JJIMHBI HWUTH, 3aBUCUMOCTHU
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpejJoMIIEHHs OT yrIja
najeHus1): IJJAHUPOBAaTh HCCJEJAO0BAHHME, CaMOCTOATEIBHO COOMpAaTh
YCTAHOBKY, (UKCHUpOBATh  pe3ydbTaThl IOJIYYEHHOM  3aBUCUMOCTH



bu3MYecKUX BEIWYUH B BUAEC TaOMUIl U rpadUKOB, NEIaTh BBIBOABI IO
pe3ysbTaTaM MCCIICIOBAHUS;

MPOBOJIUThL KOCBEHHBIE W3MEPCHHUS (U3HUECKUX BEIUYUH (CpemHss
CKOPOCTb U YCKOpPEHHE TeJia TIPU PAaBHOYCKOPEHHOM JIBI)KCHHUH, YCKOPCHUE
CBOOOJTHOTO TAaACHHS, JKECTKOCTh TPYXKUHBI, KOAIDPUIMEHT TpeHUS
CKOJIBKCHHSI, MEXaHW4YecKas padoTa M MOITHOCTh, YacTOTa W IEPUOJ
KoJieOaHWA MAaTeMaTHYeCKOTO0 W TPYKHHHOTO MAasTHHUKOB, ONTHYECKas
cuia coOuparomied JUH3bI, PaJAUOAKTUBHBIA (OH): IJIAHHUPOBATH
U3MEpEHUs, COOMpaTh SKCICPUMCHTAIBHYIO YCTAHOBKY U BBITIOJHATH
U3MEpPEHUs, CIeAys NPEIJI0KESHHON WHCTPYKIIMH, BBIYUCISITH 3HAUCHUC
BEJIMYHMHBI U aHAJTU3UPOBATH MOJIYUCHHBIC PE3yIbTaThl C YIETOM 3aaHHOU
MIOTPEITHOCTH U3MEPEHUI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKW HW3YYCHHBIX (DHU3UYCCKUX MOJIEIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HMCTOYHHK
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:
CIUJOMETP, NATYUKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PUBMYECKUX SBJICHUH UM  HeoOXoauMble (HU3NUYECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH MU3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPUTETBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPH
pemieHny  y4eOHO-TIPAKTUYECKUX  3a7a4, ONTHYECKHE CXEMBbI IS
MOCTPOCHHUS N300paKEHU B IIIOCKOM 3€pKajie U COOUpAIONIEeH JIMH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3WYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH O0pallleHnu ¢ MpuOopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBBS M COOTIOICHHSI HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpee;

OCYIICCTBIISITh TOUCK HHpOpManuu (GU3HUECKOTO COJACpKAHHS B
WNuTepnHere, caMOCTOSITENBHO (OPMYTUPYS MMOUCKOBBIN 3aMpoC, HaXOIUTh
MyTH OMpPENeNICHUsI TOCTOBEPHOCTH MOJIYyUYCHHON WH(OpPMAIMN Ha OCHOBE
UMEIOIINUXCS 3HAHUH U IOTIOTHUTETHHBIX UCTOYHUKOB;



MCII0JIB30BaTh MPHU BHINOJHEHUH YyYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
JAUTEPaTypy PU3HUECKOrO COACPHKAHUs, CIPABOYHBIE MATEpUAIIbl, PECYPCHI
cetu VHTepHer, BiaAeTb MNpUEMAMU KOHCIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHusl HH(YOPMALUU U3 OAHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHbOpMAIIMK U3 HECKOJBKUX HCTOYHMKOB (PU3NYECKOTO COJIEpIKaHUs,
nyOJIMYHO MPEACTABIATh PE3YIbTaThl MPOSKTHON MIIM UCCIIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HCIOJIb30BaTh  M3yYEHHBIN
NOHSATUMHBIA amnmapaT u3y4aemMoro paszzena (U3MKd U CONPOBOXKIATH
BBICTYIIJIEHUE TMpEe3eHTalMel ¢ y4€TOM OCOOEHHOCTEW ayauTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmiorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I TO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUN BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.eds00.ru/7f416194



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

bubmuoreka [JOK

2 41 4 1
3 HEPLULA, Macca, IUIOTHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
. .B 14 2
33 (ua. Buat cin https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
JlarieHue KuAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Uroro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



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

8 KUIIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TenjioBble siBJIeHUsI
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyecknue 1 MArHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbBIC TEJla 5 1 bubnuoreka [IOK
' U X B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 2 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITIAN MLy KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 14.5



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

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aeioB U TeM nudpoBLIe
Ne n/m P Konrpoabnubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. Mexanu4yeckue iBJICHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OTACAHUS https://m.edsoo.ru/7f41a4a6
1.2 Bsanmoneiicteue ten 20 1 3 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 bubnmorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUs U BOJHBI
2.1 Mexaunueckue KojieOaHus 7 3 Eubmorexa HOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnuecKre BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DJIEKTPOMAarHuTHOE MOJIe U 6 5 bubnnoreka [JOK

QJICKTPOMAIrHUTHBIC BOJIHBI

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

Hroro no pasaeny



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

Pa3nen 4. CBeToBbIE SIBJEHUA

4.1 3aKOHBI pacIpOCTPAHCHUS CBETA 6 2 bubmmorexa [JOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4.2 JIMH3BI ¥ OITHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
4.3 Paznosxenue Genoro ceeta B CEKTP 3 2 brbmmorexa [OK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bu6moreka [IOK
A 41 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2 1
> (Tpoettite aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 A 7 1
AACPHEIC peaiiiin https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBTopuTe/ 1bHO0-00001IAK0 M MOY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 xmacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
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



https://m.edsoo.ru/3c9c9366
https://m.edsoo.ru/df1f6fb8
https://m.edsoo.ru/6185e41e
https://m.edsoo.ru/2312c9d7
https://m.edsoo.ru/3842f3a4
https://m.edsoo.ru/145e7b1e

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

Crtpoenue BemiectBa. OMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIECTBA

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

JIBM>KeHHE 4acTull BEeCTBa

https://m.edsoo.ru/bcdf4162

Ypoxk-uccnenoanue «ONbITHI MO
HaOJIIOACHUIO TEIJIOBOTO
pacIIUPEHUS Ta30B»

https://m.edsoo.ru/dc28d455

10

ArperaTHbI€ 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

Ckopoctb. Equnuiibl ckopocT

https://m.edsoo.ru/fdd6c394

14

Pacuer IIYTHU 1 BPEMCHU ABUXKCHUSA

https://m.edsoo.ru/f1164e28

15

Wueprus. 3akoH HHEPITUH.
B3anmMoelicTBre Ten Kak IpUYrHa
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]
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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
"OnpeneneHue yaeabHOU
TEIJIOEMKOCTH BeniecTna'

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. JlabopaTopHas 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 1ms
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 CIIOKEHUS HAIIPSIKEHUI
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



https://m.edsoo.ru/224862ac
https://m.edsoo.ru/8fbc7c5a
https://m.edsoo.ru/73f4d541
https://m.edsoo.ru/9fec21e2
https://m.edsoo.ru/6b9fd546
https://m.edsoo.ru/24e36972
https://m.edsoo.ru/821f4c5b
https://m.edsoo.ru/dd1d4d66

53

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

https://m.edsoo.ru/f4fle71a

54

ITocTossHHBIE MAarHUTHI, UX
B3aUMO/IENCTBUE

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

55

VYpok-uccnenosanue "M3yuenue
OJIEN TTOCTOSTHHBIX MArHUTOB"

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

56

MarnutHoe 1oj1e. MarauTHoE oJe
3eMJIa U €ro 3HaYeHHUE IS KU3HU
Ha 3emMiie

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

57

[ToaroroBka K KOHTPOJILHOM paboTe
1o TemMe "DNEKTPUIECKUE 3apsbl.
3apspKeHHBIC TeJla U X
B3auMoAecTBUS. [loCTOSTHHBIN
AIEKTPUYECKUN TOK"

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

58

KonTtponsHas padoTa o teme
"DnexkTpuuecKue 3apsapbl.
3apsKEHHbIE TeJla U UX
B3auMoaeiicTBud. IlocTosTHHBIN
ANEKTPUYECKUH TOK" /
Bcepoccuiickas npoBepoyHast
pabota

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

59

PesepBubIit ypok. PaGoTa ¢
TekcTtaMu 1o Teme "llocTosHHbIN
ANEKTPUYECKUH TOK" /
Bcepoccuiickasi mpoBepouHas
pabota

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

60

OmneiT Opcreaa. MaruutHoe nojue
ANEKTPUYECKOT0 ToKka MarauTHoe
10JI€ KaTYIIKH C TOKOM

https://m.edsoo.ru/c81d38dd

61

[IpuMeHeHue IeKTPOMarHuToB B
texHuke. JlabopaTopHas padora

0.5

https://m.edsoo.ru/d4f9896¢



https://m.edsoo.ru/f4f1e71a
https://m.edsoo.ru/6e766c29
https://m.edsoo.ru/3ab2bd56
https://m.edsoo.ru/34fb13d5
https://m.edsoo.ru/325ebb45
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"N3yueHue 1eiCcTBUS MarHUTHOTO
T10JIs1 HA MPOBOJHUK C TOKOM"

62

DneKTpoABUraTesb MOCTOSIHHOTO
Toka. Mcrons3oBanue
AIEKTPOJBUTATENECH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIOPTE.
JlabopaTtopHnas pabota
"KoHcTpyupoBaHue u U3ydeHue
paboTHI AIeKTpoABUTaATENS "

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

63

OmnbrTel @apazest. 3akoH
SHCKTpOMaFHI/ITHOI\/JI UHAYKIOUU.
[IpaBuiio Jlenna

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

64

OnekrporenHeparop. CrocoOsr
MTOJTY4YEHUS AIEKTPUUECKON
SHEPTrUH. DIIEKTPOCTAHIINN Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEpIrun

https://m.edsoo.ru/d926dc7f

65

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DNEKTPUUECKue u
MAarHuTHBIE SIBJICHUS"

https://m.edsoo.ru/e35e6336

66

KounTponbnas pabora o teme
"DneKTpuUecKue U MarHUTHbIE
siBIeHUS"

https://m.edsoo.ru/fc544d96

67

PeseprubIit ypok. Pabora ¢
TeKkcTaMu 110 TeMe "TeIuioBrie
sABJIEHUS"

https://m.edsoo.ru/7d3485el

68

PesepsHriit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MarauTHele
SIBJIEHUS"

https://m.edsoo.ru/46a7afab

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

145



https://m.edsoo.ru/9c99a4b7
https://m.edsoo.ru/2981e1db
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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



https://m.edsoo.ru/54c98fca
https://m.edsoo.ru/5c869dc5
https://m.edsoo.ru/bc342e86
https://m.edsoo.ru/9d51e741
https://m.edsoo.ru/cbb4116b
https://m.edsoo.ru/2c456185
https://m.edsoo.ru/dfd66c69
https://m.edsoo.ru/163cf472

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 HIPIOTOHA. BEKTOp https://m.edso0.ru/8776289d
CHJTBI
Bropoit 3akon HeroTona.

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

13 PETHH SAKOH HLIoTOHA 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"



https://m.edsoo.ru/7a978b7a
https://m.edsoo.ru/21f74a13
https://m.edsoo.ru/8776289d
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https://m.edsoo.ru/6155617e
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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 TsxecTn

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



https://m.edsoo.ru/c4cba3c3
https://m.edsoo.ru/6a48e5c3
https://m.edsoo.ru/8b4d9f83
https://m.edsoo.ru/5f38dba5
https://m.edsoo.ru/a351ce1a
https://m.edsoo.ru/6872abf4
https://m.edsoo.ru/77b2c6c5
https://m.edsoo.ru/2bafb487

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
«OmnpeneneHre pabOTHI CHUITBI
TPEHUS TIPU PAaBHOMEPHOM
JBYDKEHUH TEJa 10 TOPU30HTAIBHON
TTOBEPXHOCTI)

https://m.edso0.ru/667c837¢

37

CBs13b SHEpruu 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



https://m.edsoo.ru/fc25194b
https://m.edsoo.ru/251e6f13
https://m.edsoo.ru/c3cceeb1
https://m.edsoo.ru/8b5e27f1
https://m.edsoo.ru/848ba637
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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

MareMaTnuecKkuii U NpyKUHHBIN
MAasITHUKH

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

44

VYpoxk-uccnenoanue «3aBUCUMOCTh
nepuoja KojiebaHuM 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, HOJIBEIICHHOTO 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



https://m.edsoo.ru/7b9859af
https://m.edsoo.ru/ad17f942
https://m.edsoo.ru/4a6aa385
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https://m.edsoo.ru/8544337e
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51

Ypok-uccnenosanue "Habmonenne
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.
Mexanuveckue KoaeOanus 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



https://m.edsoo.ru/2b95f238
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61

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. 3epKala.
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
"HccnenoBanue 3aBUCUMOCTH YTIJIa
MPETOMJIICHUS CBETOBOTO JIy4da OT
yTJia MaICHUsl Ha TpaHuiie "BO3ayX-

CTCKJIO

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

67

Ypok-koHbepeHus

" cnoap30BaHUE IOJIHOIO
BHYTPEHHETO OTPAXKECHHUS:
CBETOBOJIbI, ONITHKOBOJOKOHHAS
CBS3b"

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

68

JInna3elr. OnTHdeckas CHUila JIMH3BI

https://m.edsoo.ru/c6451cf4

69

IToctpoenue n3obpakeHuil B TMH3aX

https://m.edsoo.ru/3b4b5e4f



https://m.edsoo.ru/ecb99257
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70

JlaboparopHas paboTa
"Onpenenenne GOKyCHOTO
PaCCTOAHUA U ONTUYECKON CHIIBI
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: JUCIEPCHs,
uHTepdepeHus u qudpaxuus”
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78
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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 CBOWICTB M Ha

OCHOBCE OITBITOB, JEMOHCTPUPYIOIUX JaHHOC (bHSI/ILIeCKOG SBJICHUEC

1.3

pacrno3HaBaTh MPOSIBICHUWE M3YYEHHBIX (U3MUECKHX SIBICHUH B
OKpYKaIoIlleM MHpE, B TOM uucie GU3NYECKUe SBJICHUS B IPUPO/IE,
MIPH 3TOM NEPEBOJUTH MPAKTUYECKYIO 331a4y B yUEOHYIO, BBIACIATh

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (DU3UIECCKUX SIBJICHUI

1.4

OTHCHIBaTh M3y4YCHHbIE CBOICTBAa Tel M (U3HUYECKUE SIBJICHHUS,
UCTIOJIB3YSl (U3MYECKUE BEJTUYMHBI, MPH OMUCAHUHM MPAaBHIBHO
TPakTOBaThb (U3MUECKUNH CMBICT HCHOJIb3YEMbIX 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, (I)I/I3I/I‘ICCKI/IC SABJICHUS W IIPOLECCCHI,
HCIIOJIB3Yd H3YUYCHHBIC 3aKOHBI, IPHU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3aKOHa MW 3allUCbiBaTb €ro MarcMaTH4YCCKOC

BBIPAXXCHHC

1.6

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

HJIM 3aKOHOMCPHOCTHU




1.7

pemath pacuéTHble 3a7aun B 1 — 2 nelCTBUS, UCIIONb3YS 3aKOHBI U
dopmynbl, CBs3bIBAaONINE (PU3UUYECKUE BEIMYMHBI: HAa OCHOBE
aHajM3a YCJIOBMS  3a/Jayd  3allUChIBaTh  KPaTKOE  YCIIOBHE,
HOJICTABIIATh (PU3MUECKUE BEITUYMHBI B (HOPMYJIBI U TPOBOIMTH
pacuérbl, HaXOAWTh CIPABOYHbIE JAHHBIE, HEOOXOIUMBIE MJIsi
peumieHuss  3aga4, OLEHUBATh  PEAIMCTUYHOCTh  ITOJYYEHHOU

(U3NYECKON BEITNIMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIINTh MPH TTOMOIIN
(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, ACJAaTh BBIBOJLI IO €0 pE3yJibTaTaM

1.9

MPOBOJIUTH OINBITHl MO HAOMIONCHUIO (U3UYECKUX SBICHUU WU
bu3NYecKuX  CBOMCTB  Teln:  (HOpPMYIMpOBaTh  IPOBEPSEMBIC
MPEANOJIOKEHUSI, COOMpaTh yCTAaHOBKY W3  MPEAJIOKEHHOTO

000py/I0BaHus, 3aMUCHIBATh X0/ OTBITa U (POPMYIUPOBATH BBIBOJIBI

1.10

BBITIOJTHATH TPSIMBIC U3MEPEHUS C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U
i (ppoBbIX MPUOOPOB, 3aNUCHIBATh MMOKAa3aHUs MPUOOPOB C YUETOM

3aJIaHHON a0COJIFOTHOW MTOTPEITHOCTH U3MEPECHUI

1.11

MPOBOJIUTH  HMCCIICIOBAHUE 3aBUCHUMOCTH OJHOM  (PU3MYECKOM
BEIIMYMHBI OT JPYrOM C WCIOJIB30BAHHEM IMPSMBIX H3MEPCHHH,
y4acTBOBAaTh B IUIAHUPOBAHMM Y4eOHOTO HCCIEAOBaHUS, COOMpaTh
YCTAaHOBKY M BBITIOJIHATh H3MEPEHHs, CIEAys TNPeI0KEHHOMY
mwiaHy, (GUKCHPOBATh PE3YJbTAaThl TOJYYEHHOW 3aBHCHUMOCTH
(GU3MYECKUX BEJIMYMH B BUJIE TPEIIOKCHHBIX TaOIUIl U rpadUuKoB,

ACJIaTh BbIBOBI 11O PE3yjIbTaTaM HUCCICAOBAHUA

1.12

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

HCKOMOM BEITUYHUHBI

1.13

CO6J'IIO)13TL npaBHjia TCXHUKHU 0€30IMacHOCTH 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,




UCTIOJB3Ysl 3HAHUS O CBOWCTBaX (DU3MYECKUX SBICHUA U

HeoOX0ouMBbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

OPUBOJIUTH TIPUMEPHl (HAXOMUTh WHPOPMAIUIO O MPUMEPAX)
MPAKTHYECKOTO  HCIIOJIb30BaHHUS  (U3MYCCKHX  3HAHWHA B
MOBCEIHEBHON JKM3HHM Ui OOeCredYeHHuss OE30MacHOCTH IPHU
oOpamieHnn ¢ npubOpaMd W TEXHUYCCKHUMH YCTPOHCTBaMH,
COXpaHEHHS 3J0POBbS M COONIIOJCHHUS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKPYXAIOIIEH cpeae

1.16

OCYILIECTBIISITH OTOOP UCTOYHUKOB MHpOpMauu B cetu MHTEepHET B
COOTBETCTBUU C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUIUXCS 3HaHUU M MyTEM CPaBHEHUs Pa3IMUHBIX MCTOYHUKOB
BBLAEATh MHGOPMALMIO, KOTOpasl SIBJISIETCA MPOTUBOPEUMBON 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(OpMaIuu U3 OJTHOW 3HAKOBOW CHCTEMBI B JPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKHE ITMCbMEHHBIE U YCTHBIE COOOIICHHUS
Ha OCHOBe 2 — 3 WCTOYHHUKOB wuHMOpMaIu (PU3NIECKOTO
COJICpKaHUS, B TOM YHUCIIC IMyOJIMYHO JeNIaTh KPaTKUE COOOIIEHHS O
pe3yabTatax MPOEKTOB WM Y4YeOHBIX HCCIEIOBAaHUM, MPH 3TOM
IPaMOTHO HCIOJb30BaTh W3YYCHHBIN TMOHSATHHHBINA anmapaTr Kypca

(bu3MKH, COPOBOKIATH BHICTYIIJICHHE ITPE3EHTAI[UEH

1.19

OpU  BBIOJHEHUH  Y4EOHBIX MPOEKTOB U  HCCIEeNOBaHUI
pacrpeAensiTe O00s3aHHOCTH B TpYIIEe B COOTBETCTBHUH C
IIOCTABJIIEHHBIMHM 3aJayaMM, CJIEOUTh 3a BBIINOJHEHHEM IIaHA
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
IPEIIOJIOKCHUS, COOMpaTh YCTAaHOBKY U3  TPEIIOKECHHOTO

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

1.10

BBIIIOJIHATE HNPAMBIC H3MCPCHHUA C HCIIOJIB30BAHUCM aAHAJIOT'OBBIX
npuOOpoB M JAaTYMKOB (PU3MYECKUX BEJIMYMH, CPABHUBAThH
pe3yibTaThl M3MEpPEeHUH ¢ y4ETOM  3amaHHOM  abCOIOTHOM

MOTPEITHOCTH

1.11

MPOBOJIUTH  MCCIIEIOBAHUE 3aBUCHUMOCTH OJHOM  (hu3mueckoit
BEJIIMYMHBI OT JIPYrOM C HCHOJb30BAHUEM TMPSIMBIX W3MEPEHUN:
IJIAHUPOBATh HCCIEIOBAaHUE, COOMPATh YCTAHOBKY U BBITIOJNHSITH
W3MEpPEeHUs, Clenys TPeaJoKeHHOMY TIUTaHy, (UKCHPOBATH
pe3yibTaThl TOJTYYCHHOM 3aBUCUMOCTH B BHJI€ TaOIHI] U TPa(HUKOB,

JACJIaTh BBIBOABI 110 PE3yIbTaTaM HCCICI0OBaHHA

1.12

IPOBOAUTH  KOCBEHHBIE  HW3MEpPEHHS  (PU3MYECKUX  BEJINYMH:
IUIAHUPOBATh ~ U3MEpEHHUs,  coOupaTh  SKCIEPUMEHTAILHYIO
YCTaHOBKY, ClIe[lysd TMpPEAI0KEHHON HMHCTPYKIMH, U BBIYUCIATH

3HA4YCHHEC BCIINYUHBI

1.13

CO6J'IIO,Z[aTB ImpaBujia TEXHUKHU 0e30I1acHOCTH IIpu pa60Te C

1a60paTOPHBIM 000PYI0BAHUEM

1.14

XapaKTepU30BaTh MPUHLHUIBI JIEHCTBUS H3YUYEHHBIX MPHUOOPOB U
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 CX€MaM 1 CXCMATUYHBIM pUCYHKAM, COCTABJIATH CXEMbI
QJICKTPHUYCCKUX Herner ¢ MNOocJeJ0oBaTelIbHBIM U mapaujiCJIbHbIM
COCAMHCHUCM JJICMCHTOB, pa3jindasd YCIIOBHBIC 0003HaYCHUS

QJICMCHTOB 3JICKTPUUYCCKUX nemneun

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 coOmoAcHUS HOPM 3KOJOIMYCCKOIro

MOBEJICHUS B OKPYXKAIOIIEH cpene

1.17

OCYIIECTBIISITh MOUCK HH(pOpManuu (U3UYECKOTO COJCPIKAHUS B
cetn VIHTepHET, Ha OCHOBE MMCIOIIMXCS 3HAHUHN M TyTEM CPaBHEHHUS
JIOTIOTHUTEIIFHBIX WMCTOYHUKOB BBIICIATh HH(POPMAIHIO, KOTOpas

SIBJISIETCS IPOTUBOPEUUBOM UIIM MOXKET ObITh HEJOCTOBEPHOM

1.18

UCIIOJIb30BAaTh IPU BBHINOJHEHUM Y4YEeOHBIX 3aJaHUN Hay4HO-
HOMYJISIPHYIO JIUTEPATYpPy (PU3MUECKOro COJAEp)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
cooOrmienus, 0000mas WHPOPMANMI0O U3 HECKOJIBKUX HCTOYHUKOB
(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 BBITOJHEHUN Y4EOHBIX IPOEKTOB U UCCIeI0BaHUN (PU3HUECKUX
IIPOLIECCOB PacHpeesiaTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTABJIIEHHBIMU 3aJjauaMi, CJEAUTh 3a BBINOJIHEHUEM IUIaHa
JNEUCTBUMI M  KOPPEKTUPOBATh €ro, aJIeKBaTHO OICHUBATh
COOCTBEHHBIM BKJIaJ B JIEATEIBHOCTh TPYMIbl, BHICTPAUBATH
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

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

1.2

pa3invaThb ABJICHUS IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB U Ha

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

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 HM3y4YCHHBIE CBOMCTBAa Tel U (PUIUUECKUE SIBICHHS,
UCTIONB3YSl (U3NYECKUE BEIMYUHBI, NPU ONHCAHUH IPABHIHLHO
TPaKTOBaTh  (U3MYECKUH  CMBICH  HCHOJB3YEeMBIX  BEIHYUH,
0003HAaYeHUs] W €IUHULBl (U3NYECKUX BEJIMYUH, HAXOJUTh
(GopMyInbl, CBSI3BIBAIONINE JaHHYIO (PU3HYECKYIO BEIHUUHY C
JIPYTrUMH BeTMYUHAMH, CTPOUTH Ipa(puKK N3ydCHHBIX 3aBUCUMOCTEH

(bU3HYECKUX BEIIMUUH

1.5

XapaKTEepPU30BaTh CBOMCTBA TEJ, (PU3NUYECKUE SBJICHUS U TIPOLIECCHI,
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'-II/IHHO-CJ'Ie,ZICTBeHHBIe CBsI3U, CTpOI/ITI) O6’I)$ICHCHI/IC n3
2 — 3 JIOTMYECKHX IIIaroB ¢ TMOMOIIbI0 2 — 3 M3YYECHHBIX CBOMCTBA

buznyeckux ABIEeHUHN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemaTh pacuy€THbIC 3amadd (OMUpAroNIMecs Ha CHCTeMy u3 2 — 3
YpaBHEHHII), HCIIONB3ys 3aKOHBI H (OPMYINBI, CBS3BIBAIONINEC
¢u3uvecKkue BEIMYMHBI: HAa OCHOBE aHAlM3a YCJIOBHS 3aJadu
3alMChIBATh KPATKOE YCIOBHE, BBIABIATH HEIOCTAIOUINE HIIH
M30BITOYHBIE IaHHBIE, BRIOUPATh 3aKOHBI B (DOPMYJIbI, HEOOXOAMMBIC
JUIsSL PEUICHHUsS, TIPOBOJUTH PAacUYEThl M OLICHUBATh PEATHCTUYHOCTD

IMOJIYYCHHOI'O 3HAaUYCHUA (bPI?»PI‘ICCKOﬁ BCJIIMYMHBI

1.8

pacCiio3HaBaThb HpO6J'ICMLI, KOTOPBIC MOXKHO PpCHIUTL IIPH ITOMOIIH
(1)I/ISI/IIIGCKI/IX MCETOHOB, UCIIOJIb3Ys OINMCAHNEC UCCICAOBAHUS, BBIACIIATH
IMPOBEPACMOC IIPCAIIOJIOKCHUC, OLUCHHUBATL IIPABHUJIbHOCTH IIOpSAAKaA
MMPpOBCACHUA HMCCIICAOBAHUA, [ACJIAaTb BbIBOIbI, HHTCPIIPECTHPOBATDH

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: CaMOCTOSATEIBHO CO6I/IpaTL YCTAHOBKY U3
M30BITOYHOTO Ha6opa O60pyI[OBaHI/IH, OIIMChIBATb XOJ OIIbITa U €ro

pe3yabTaThl, GOPMYIHPOBATH BBIBOIbI




1.10

OPOBOJUTH TP HEOOXOTUMOCTH CEpPHUI0 TPSAMBIX H3MEPEHUH,
OTpeensisi CpelHee 3HaueHHEe HM3MepseMON BeluuuHbl ((PoKycHOE
paccrosiHue coOuparomieil JTuH3bI), 000CHOBBIBATh BBIOOp Criocoba

U3MepeHus (U3MEPUTENBHOTO Iprudopa)

1.11

MPOBOJIUTh HCCJIEAOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BEJIMYUH C
WCIIOJIb30BAHUEM IPSMBIX U3MEPEHUI: TUIaHUPOBATh UCCIEA0BAHHUE,
CaMOCTOSITEIBHO COOMpPATh YCTaHOBKY, (DMKCHPOBATh PE3YJIBTATHI
MOJIYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIUYWH B BHJIC TaOIUIH

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

1.12

IPOBOAUTH  KOCBEHHBIE  HW3MEPEHHUS  (PU3MYECKUX  BEJIMYMH:
IUIAHUPOBAaThb ~ W3MEpPEHHs,  coOupaThb  SKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBINOJHATE W3MEPEHMs, CIEAyd IpPEeIOKEHHON
WHCTPYKLMHU, BBIYUCISATH 3HAYEHHE BEJIWYMHBI U aHAIM3UPOBATH
MOJYyYEHHBIE PE3yJNbTAaThl C YYETOM 33JJaHHOM IOIPEIIHOCTH

A3MEpeHun

1.13

coOnrofaTh mMpaBuiia TEXHUKH Oe3omacHocTH TMpu paboTe ¢

1abopaTOPHBIM 000PYI0OBAHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKM U3YUYEHHBIX (U3UUYECKUX MOJIEIEH:
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 YCTPOWCTB C OMOPOM Ha MX OMHCAHUS, UCIOJb3YS
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 IIPU PCHICHNUHU 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: O€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
cetn IHTEpHET, CaMOCTOSTETLHO (GOPMYIUPYST TTOMCKOBBIN 3aIpoc,
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 MHTepHeT; BiageTe NpuUéMamMu
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
COJIepKaHus, MyOJMYHO MPEACTABIATh Pe3yAbTaThl MPOEKTHON HIIU
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 BBITMOJIHEHUN YUYE€OHBIX TPOEKTOB U HCCIIEI0BAaHUMN (PU3HUECKUX
MPOLIECCOB PacHpeeNiATh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJIIGHHBIMU 3aJjauaMi, CJEAUTh 3a BBINOJHEHHUEM IUJIaHA
JNEUCTBUII M KOPPEKTUPOBATh  €ro, aJeKBaTHO OICHUBATh
COOCTBEHHBIM BKJIaJ, B JIEATEIBHOCTh TPYIIbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBHE, MPOSBISIL  TOTOBHOCTD

pa3pemniatb KOHQIUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kon
3JIeMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3HKA U EE POJIb B IIOBHAHUU OKPYXKAIOILIETO MUPA

1.1

®dusuka — Hayka O IpupoAe. SIBIEeHHMS NpPUPOIBI.
@u3nyecKkue SBJICHHS: MEXaHUYECKUE, TEIUIOBBIE,

OJICKTPUYCCKNEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®uznyeckue BeauuuHbBL. M3mepeHue (uznueckux
BenmuuuH. Dusmyeckue npubopsl. [lorpemHocTh

n3MepeHnil. MexxayHapoHas CUCTEMa €IMHUIL

1.3

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

HaAOJIFOIAEMOTO SABJIEHUSA

1.4

Onucanne PU3NUECKHUX SBJICHUN C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckne paboOTHI:
N3Mmepenne paccTosiHUM.
H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TeNa.
Omnpenenenre pa3MepoB MabIX TE.
Uzmepenue TEMIEPATypPhI npu MIOMOIIIH

KUAKOCTHOI'O TEPMOMETPA U AaTYHUKA TEMIIEPATYPhbL

INEPBOHAYAJIbHBIE CBEJEHMA O CTPOEHNU BEIIIECTBA

2.1

CTpOGHI/Ie BCIICCTBA: ATOMbBI MW MOJICKYIIBI, HX
pasMECPHhI. OHLITLI, AOKa3bIBAOMKUEC JUCKPETHOC CTPOCHUC

BCIICCTBA

2.2

JBuxenne wyactuil BemiecTBa. CBs3b CKOPOCTH
JIBWKEHHUSI 4YacTULl C Temmeparypod. bBpoyHoBckoe

IBIOKeHue, T dy3us

2.3

BzauMopelicTBue 4yacTUIl BEIIECTBA: MPUTSKCHUC U

OTTAJIKUBAHHUC

2.4

Al"pel"aTHBIe COCTOsIHM BCHICCTBA: CTPOCHUC I'a30B,

KUAKOCTeH U TBEPABIX  (KPUCTAUIMYECKHUX)  Tel.




BzauMocBs3b MCXKIY CBOMCTBaMH BCHICCTB B pa3HbIX

arpCraTHblX COCTOSAHHUAX MW KX ATOMHO-MOJICKYJISAPHBIM

CTpPOCHHEM
2.5 Oco0OEHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTnueckue pabOThI:
Onenka jauaMerpa aromMa METOJAOM pAlIOB  (C
UCTIOJIb30BaHueM (oTorpaduii).
2.6 OnpIThl IO HAONIONEHUIO TEIMJIOBOIO PACHIMPEHUS

ra3os.
OnpiThl 10 OOHapyXeHHIO  JEHCTBUS  CHJ

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanndeckoe JIBUKECHUE. PaBHOMeEpHOE 51
' HEpPaBHOMEPHOE JIBIKCHHE
3.9 Cxopoctb. CpenHsAsi CKOPOCTh NP HEPABHOMEPHOM
' IBIKeHUH. Pacuér myTu v BpeMEeHH JIBYKCHHS
SBnenne nHepuuu. 3aKOH MHEpLMU. B3anmonaeicTeue
3.3 T€J KaK MPUYMHA U3MEHEHUS! CKOPOCTH JABUKEHUS TEJl.
Macca kak Mepa HHEpTHOCTH Tena
34 IImotHOCTE BemiectBa. CBA3L IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYN B eIMHUIE 00bEMa BellecTBa
3.5 Cuila Kak XapaKTepUCTHUKA B3aUMOJICUCTBUS Tell
35 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MIOMOILBIO JUHAMOMETPA
37 SIBnenue taroteHus u cuia tskectd. Cua TsHKECTH
' Ha Apyrux miaHerax. Bec rena. Heecomocth
38 Cuna Tpenusi. TpeHHE CKONBXKEHHUS U TPEHHE MOKOS.
' Tpenue B npupoJe U TEXHUKE
39 CnoxeHue cuil, HalpaBJICHHBIX MO OJHOW IPSIMOM.
. PaBHOzelicTBYIOIIAs CHIT
[IpakTuueckue pabOTHI:
3.10 OrnpezneneHne CKOPOCTH PABHOMEPHOTO JIBUYKEHUS

(mapmca B JXHUAKOCTH, MOICIHU IJICKTPUUCCKOTO

aBTOMOOWNISE W Tak pganee). OmpeneneHue CpeaHei




CKOPOCTH CKOJIbXEHHs Opycka WM [IapuKa [0
HAKJIOHHON 1uiockocTH. OrnpeneneHue IMIOTHOCTH
TBEPAOrO  Tela. OnpIThl,  JEMOHCTPUPYIOIINE
3aBHCHUMOCTH pacTshKEeHUs (aedopMaryn) IpyXUHBI OT
OPWIOKEHHOW cuiibl. OIBITHI, JIEMOHCTPUPYIOLIHNE
3aBUCUMOCTD CHJIbI TPEHHS CKOJIBKEHMSI OT Beca Tena U

XapakTepa COIPUKACAIOIIUXCS TOBEPXHOCTEN

dusnyeckne SIBJICHUS B mpupoac: NpuMEpbl ABUXKCHHUSA C

3.11 Pa3IMYHBIMUA CKOPOCTSIMHU B )KUBOM U HEKHUBOM NPUPOJE,
NIeWICTBUE CUITBI TPEHUS B TIPUPOJIE U TEXHHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH

TABJIEHME TBEP/BIX TEJI, )KUKOCTEI 1 TA30B

Hasnenue tBEpmoro Tema. CrnocoObl YMEHBIICHUS U

41 YBEJIMYCHUS JTaBIICHUS
42 JlaBnenwe raza. 3aBUCHUMOCTH JaBJICHUS Tra3a oOT
' 00bEMa, TeMIepaTypbl
43 [Tepenaua naBieHust TBEPABIMU TEIIAMH, KUIAKOCTIMHU U
' razamu. 3axkoH Ilackans. ITHeBMaTHdeckue MalImHbI
3aBUCHMOCTh JIaBJICHUS JKHJAKOCTH OT TJIYOWHBI.
4.4 ['uppocraTuveckuit napajokc. Cooomraroniuecs
cocynsl. ['mapaBnudeckrue MeXaHU3Mbl
Atmocepa 3emau u  armocdepHoe  JaBIICHHE.
[Ipy4urHBI  CYIIECTBOBAHHMS BO3AYIIHOW 00O0JIOYKH
4.5 3emutn. OmnbIT Toppuyernu. 3aBUCUMOCTD
aTMOC(epHOT0 JaBlieHUS OT BBICOTHI HAJl YPOBHEM
MOps
r H3mepenue atmocdepHoro nasieHus. [Ipubopsr s
. HU3MEPEHHS aTMOC(EPHOTO JIaBICHUS
JelicTBre KUIAKOCTH M ra3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BelTankuBaromias (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
4.9 [IpakTuyeckue paboOTHI:




HccnenoBanue 3aBUCHMMOCTH Beca Tella B BOJE OT
00béMa TOTPYKEHHOW B IKHJIKOCTh 4YacTH TeJja.
Omnpenenenre BBITAJIKUBAOLIEH CHIIbI, JAEHCTBYIOLIEH
Ha Telo, MNOrpykK€HHOe B KUAKOCTb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CUJIbL, JEHCTBYIOLIEH
Ha TEJO B JKUIKOCTH, OT Macchl Tena. OIBITHI,
JEMOHCTPUPYIOLIME 3aBUCUMOCTb  BBITAIKUBAIOIIEH
CHUJIBI, JICHCTBYIOIIEN Ha TEJO B JKUJIKOCTH, OT 00bEMA
NOTPYKEHHOU B KUIAKOCTh YaCTH TEJA U OT INIOTHOCTH
xkuakoctu.  KoHcTpywpoBanue — apeomeTrpa  WIM
KOHCTPYHPOBAaHHE JIOJKM U  OINpelesneHue  eé

Irpy30N0AbEMHOCTH

dusnueckue SIBJICHU S B nmpupoae: BJIUSTHUEC

4.10 aTMOC(epHOro JaBJIEHHWS Ha JKUBOH OpraHM3M,
TJIaBaHuEe PhIO
TexHuyeckne ycTpoHCTBa: COOOIIAIOIIMECS COCYIBI,
a1l YCTPOMCTBO BOJIOMPOBOJA, THAPABIMYECKUN Mpecc,

MaHOMETp, OapoMeTp, BEICOTOMEp, TIOPITHEBOW HACOC,

apeomeTp

PABOTA, MOITHOCTD, DHEPT' U

5.1 Mexanudeckast pabora
5.2 MexaHnuyeckasi MOIIHOCTb
£ 3 [IpocThle MEXaHWU3MBI: pblyar, OJOK, HaKJIOHHAsS
' IUIOCKOCTh. [IpaBmito paBHOBECHSI pbryara
5.4 [IpumeHenue npaBuia paBHOBECHS pblyara K OJI0Ky
«3onotoe  mpaBwio»  MexaHuku. KoadpdumueHt
55 MOJIE3HOTO  JICMCTBHUS ~ MeXaHu3MoB.  [Ipocteie
MEXaHHU3MbI B OBITY H TEXHUKE
5.6 [ToTeHnmanpHas JHEPTUU TeNa, MOJHATOTO HaJ 3eMIEH
5.7 Kunernueckas sHeprus
£ g [Tonnast MexaHuueckasi YHeprusl. 3aKOH U3MEHEHUS U
. COXpaHEHMs MEXaHUYECKOM sHeprun
5.9 [IpakTuyeckue paboOTHI:




Omnpenenenue  pabOTBI  CWJIBI  TPEHHUA  TIPH
PaBHOMCPHOM  AIBUIKCHHUU TCJIa 11O I‘OpI/I3OHTaJIbHOI71
nosepxHoctu.  Mccienosanue — yCllOBUH — paBHOBECHS
ppruara. M3mepenne KIIJI HaKIOHHOM IUIOCKOCTH.

N3yuenune 3akoHa cOXpaHEHUsI MEXaHUYECKON YHEPTUU

dusnyeckre SIBICHUS B npupoac: pbdaru B TCJIC

5.10
YyeJIoBEeKa
TexHuyeckue yCTpOMCTBA: pblyar, MOABMKHBIA H
5.11 HEMOBUKHBIM OJIOKH, HAKIIOHHASI INTIOCKOCTh, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KJIACC
Kon Kon
IIpoBepsieMble 1€MEHTHI COIePKAHUS
pasjiena 3JieMeHTa
TEITJIOBBIE SABJIEHU S
OCHOBHBIE TOJOXKECHHUS MOJIEKYJIIPHO-KUHETHYECKON
61 TEOpUU CTpPOEHHUs BemlecTBa. Macca U pa3Mmepbl
' Mosiekyl.  OmbIThl, TMOATBEPXKAAIONINE OCHOBHBIE
MOJIO’KEHUS MOJIEKYJIIPHOKUHETHUECKON TEOPUH
Mopnenu  TBEPAOTO, KUAKOTO U ra3zoo00pa3HOro
6.2 cocTostHuI BemiecTBa. Kpucrammuyeckue u aMopgHbIe
Tena
OObscHEeHrEe CBOMCTB I'a30B, )KUAKOCTEH U TBEPIBIX TEJ
0 6.3 HA OCHOBE TMOJIOXEHHH MOJIEKYIIPHOKMHETHYECKON
Teopuu
6.4 CMauuBaHue U KanWUISIPHbBIC SIBJICHUS
6.5 TeroBoe pacmMpeHue u cxxarue
6.6 Temneparypa. CBs3b TeMmmepaTypbl CO CKOPOCTBIO
. TEIJIOBOTO JABM)KEHHUS YaCTHII
BuyTtpennss ~ sHeprus. CrnocoObl  M3MEHEHUs
6.7 BHYTPEHHEH SHEpruu: Tervionepesaya U COBEpLICHUE
paboThI




Buast TeIJIoNepeIaun: TEIIONPOBOAHOCTD,

o8 KOHBEKIIUSI, U3JIyYCHUE
KommuectBo TemnoTel. YaenbHas  TEIIOEMKOCTh
6.9
BEIIECTBA
TeriooOMeH U TEIIOBOE paBHOBECHE. YpaBHEHUE
6.10
TEIJIOBOro OajaHca
511 [InaBnenne W  OTBEpAEBAaHME  KPUCTAIUITMUECKHUX
. BEIIECTB. Y IeJIbHAs TSIIOTA IUIABJICHUS
[TapooOpazoBanue u  KoHjaeHcauus. Vcnapenue.
6.12 Kunenue. VYgaenbHas Temnora mapooOpa3oBaHMs.
. 3aBUCUMOCTb TEMIIEPATYphl KHIIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 Brnaxxaocth Bo3myxa
6.14 OHeprus TOIUIMBA. Y IeJbHas TEIJIOTa CTOPAHUS
[Ipuntuner  paGoTel  TemoBbix apurarenend  KIT/]
6.15 TEIUIOBOTO ABUrareis. TeIuIoBeIE ABUTaTEM U 3aliTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHHUsS] ¥ TIPEBPAIICHHUs DJHEPTUU B
6.16
TEIJIOBBIX MpoIieccax
[IpakTrueckue paboOTHI:
OnpITel MO OOHAPYKEHHWIO  JCHCTBUS  CHII
MOJICKYJISIPHOTO TIPUTSKEHUSI.
OIBITHI 1O BBIPAITUBAHUIO KPUCTAILIOB TIOBAPCHHOMU
COJIM MJTW caxapa.
OnpITEI 1O HAOJIOJACHHWIO TEIUIOBOTO PACIIMPEHUS
6.17 ra3oB, KUIAKOCTEH M TBEPBIX TEJ.

Onpe):[eneHI/Ie JAABJICHUSA BO3yXa B OaytoHe mIpuna.

OHBITLI, ACMOHCTPUPYIOIIUC 3aBUCUMOCTL NAaBJICHUA
BO31yXa OT €Tro 00bEMa 1 HarpeBaHUud NN OXJIAKACHU .

HpOBepKa TUIIOTE3b] IUHEHHON 3aBUCHUMOCTH JIJIMHEI
CTOJI0MKA KHUAKOCTU B TepMOMCTqueCKOﬁ pr61<e oT

TEMIIEPATYPHI.




Habumtoienne usmeHeHus: BHYTPEHHEN SHEpruu Teja

B pe3yJIbTaTe TEIIoNepeiaun U paboThl BHEITHUX CHJL.

HccnenoBanue  siBIeHHs — TEIUIOOOMEHa  IIpH

CMEIIMBAHUM XOJOAHON U rOpsYEH BOJIBI.

OHpGI[GJIeHI/IC KOJIMYCCTBA TCIJIOTHI, ITOJYYCHHOI'O

BOJIOM TpH TEIUIOOOMEHE C HarpeTbiM METATMYECKHM

HWIAHAPOM.

Omnpenenenne yaenbHON TETIOEMKOCTH BEIIECTBA.
HccnenoBanue nporecca NCIIapeHusl.
OmnpeneneHrne OTHOCUTEIIFHON BIaKHOCTH BO3yXa.

Omnpenenenue yaenpHON TEIIOTHI IJIABJICHUS JIbJA.

6.18

du3nyecKue SBJIEHUS B TMPUPOJAE: IMOBEPXHOCTHOE
HAaTSKCHUE W KallWJUIAPHBIC SBJICHHUSA B IIPUPOJEC,
KPHCTAIUIBI B IPUPOJIE, n3mydenue ComHIa, 3aMep3anue
BOJOEMOB, MOpCKUE Opusbl; 0Opa3oBaHHE pOCHI,

TymMaHa, MHesl, CHeTa.

6.19

TexHuueckue yCTpPOMCTBA: KANWJUISIPbl, MPUMEPHI
MCIOJIb30BaHUS KPUCTAILJIOB, KUAKOCTHBIN TEPMOMETD,
JaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETpPBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTaTCJib BHYTPECHHET'O CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHHWSA

7.1 Dnektpuzanus Tel. [[Ba posia 2IeKTpUIeCKUX 3apsioB
BzaumopeiictBue 3apsbkeHHBIX Ten. 3akoH Kynona

7.2 (3aBUCHIMOCTh CHJIbI B3aMMOJCHUCTBHUS 3apsSHKCHHBIX TeEll
OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXKTY TEJIAMH )
DIIEKTPUYECKOE TIoJIE. HanpspkéanocTh

7.3 anekTpuueckoro mnojsa.  [lpuHnun  cynepno3uuuu
ANEKTPUYECKHUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenu »snekrpuyeckux 3apsaoB. DIE€MEHTApHBIN

7.4 anekTpuueckuil 3apan. Ctpoenue atoma. [IpoBogHuKH
U JUDJIEKTPUKHI

7.5 3aKOH COXpaHEHUsl ANEKTPUUECKOTO 3apsiaa




ONEeKTpUYeCKUid  TOK.  YCIOBUS  CYLIECTBOBaHMS

7.6

NIEKTPUUECKOT0 TOKAa. FICTOUHHUKHN OCTOSIHHOTO TOKa

[HenictBus DIEKTPUIECKOIO TOKa (TemyoBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

SKAIKOCTSIX U ra3ax

g Onekrpuueckas 1enb. Cuia Toka. DJIEKTPUYECKOE

7.

HaIpsKEHUE

9 ConpoTuBieHNE MPOBO/THUKA. VYnenvHOE

7.

COTIPOTHBIICHUE BEIIECTBA
7.10 3akon OMa i ydacTka 1enu

[TocnenoBarenbHOe W MapajlieIbHOE COCIUHEHUE
7.11

MIPOBOTHUKOB

PaGota m MOUIHOCTH D3JIEKTPUYECKOTO TOKA. 3aKOH
7.12

Hxoyna — Jlenna

DNIEKTPUYECKUE TETH U MOTPEOUTENN IIEKTPUUECKOU
7.13

sHepruu B ObITy. KopoTkoe 3ampikaHme

ITocTtosuHkle MaruuTel. B3anMoelcTBIE MOCTOSIHHBIX
7.14

MAarHuTOB

MaruutHoe mnojie. Mar"duTHOe IIOoJE€ 3eMIU U €ro
7.15

3HauYeHHUE I )KU3HU Ha 3eMiie

OnbiT Opcrena. MarHuTHOE TOJIE  BIEKTPUYECKOTO
7.16

ToKa. [ I[puMeHeHune 31eKTpOMarHuTOB B TEXHUKE

JlelicTBME€ MarHUTHOTO MOJIsi HAa MPOBOJHUK C TOKOM.

DJIEKTPOABUTATEIb TOCTOSTHHOTO TOKa. Vcronp3oBanue
7.17

3JIEKTPOIBUTATENIel B TEXHUYECKUX YCTPOMCTBAX M Ha

TpaHCIopTe

Onbitel ®apagess.  SIBineHHe  >IE€KTPOMArHUTHOM
7.18

nHaykuuu. [Ipasuno Jlenna

DIIEKTPOTeHEPATOP. Crioco0sI MOJTY4eHUS
7.19 JJEKTPUYECKON  DHEpruu.  DJEKTPOCTaHIMU  Ha

BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
7.20 [IpakTyeckue paboOTHI:




OnbITH 110 HAOTIOICHHUIO STICKTPU3ALIUH TNl MHIYKIHEH
Y IIPYU COTIPUKOCHOBEHHUHU.

HccnenoBanue NOEHCTBHS BIIEKTPUYECKOrO IIOJIA Ha
MIPOBOJHHUKY U TUDJICKTPUKHU.

COopka W TpoBepKa padOThI AIEKTPUUICCKOW U
IIOCTOSIHHOTO TOKa.

W3mepenue u peryinpoBaHHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HANPSKEHMUSL.
UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYIIETO
yepe3 pe3UucTop, OT CONPOTUBIEHHUS pe3ucTopa U
HaIpPsDKEHUS Ha PE3UCTOPE.

OMBITHI, JNEMOHCTPUPYIOIIHE 3aBUCHUMOCTh
JJIEKTPUYECKOTO COMPOTHBJICHUS MPOBOJHUKA OT €ro
JUIMHBI, TIOIIAH MOTIEPEYHOr0 CEYEHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHUS HANPHKEHUN TNpU
MOCIIEZIOBATEIbHOM COEAMHEHUU [BYX PE3UCTOPOB.
[TpoBepka mpaBuiIa AJsi CUIIbI TOKA NP MapajIeIbHOM
coenuHeHUU pe3uctopoB. OrmpeneneHue  padOThHI
JNEKTPUYECKOTO TOKa, MIYHIEr0 4Yepe3 pPe3ucTop.
OnpeneneHre MOIMHOCTU — 3JEKTPUYECKOTO  TOKa,
BBIJIETISIEMOM Ha pesucrope. Hccnenosanue
3aBHCHMOCTH CUJIbI TOKA, UAYIIETO Yepe3 JIaMIOUKY, OT
HanpspkeHus Ha Heil. Onpenenenue KIIJI narpeBarens.
UccnenoBanue MarHMTHOTO B3aUMO/ICHCTBUS
MOCTOSIHHBIX MAarHUTOB. M3yueHHMe MarHUTHOTO MOJIsS
MOCTOSIHHBIX MAarHUTOB TMpPU UX OOBEAWHEHUU U
paznenenuu. MccnenoBanue neiicTBHS SJIEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnsIThI,
JEMOHCTPHUPYIOILINE 3aBUCUMOCTb CHITBI
B3aMMO/ICHCTBUS KaTYIIIKK C TOKOM U MarHuTa OT CHJIbI
TOKa W HampaBlieHUs TOKa B KaTymike. V3yueHue
JNEHCTBUS MarHUTHOTO TIOJNS HA TPOBOJHUK C TOKOM.

Koncrpynposanue u U3y4YEeHHE paboTsI




3JIEKTPOABUTATEIS. N3mepenne KIIJg
AJIEKTPOJIBUraTeNIbHOM ~ ycTaHOBKU.  OmbITBI IO
UCCIIEI0BAHUIO SIBJICHUSI 3JIEKTPOMATrHUTHOMU
WHAYKIIUU: HCCICOAOBAHUC N3MEHCHHN 3HAYEHUS WU

HaIlTpaBJICHHUA HHAYKIIMOHHOI'O TOKa

7.21

Odusnyeckue SBICHUS B TIPUPOJIE: DICKTPUUCCKUE
SIBJICHU S B aTMOC(bepe, QJICKTPUYCCTBO KHUBBIX
OpraHM3MOB, MarHUTHOE TI0JIe 3eMJIH, IPEeiQ MOTOCOB,
POJIb MArHUTHOTO TTOJIA AJIA )KU3HH Ha 3CMJ'IG, IMOJIAPHOC

CHSIHUEC

7.22

TexHn4ecKkre yCTpOMCTBA: AIEKTPOCKOI, aMIIepMETp,
BOJIBTMETP, PEOCTAT, CYETUUK NIEKTPUUECKON SHEPTHH,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, HarpeBaTeiIbHbIE
AIEKTPOTPUOOPHI (IpuMepsr), AIEKTPUYECKUE
IIPENOXPAHNUTEINN, DJIEKTPOMArHUT, JJIEKTPOJBUTATEIb

IMOCTOSIHHOT'O TOKA, FCHEPATOP IMOCTOSAHHOTO TOKA

9 KIIACC
Kon
Kopx snemenra [TpoBepsieMble IEMEHTHI COJIepKAHUS
paszaena
MEXAHUWYECKMUE ABJIEHUA
81 Mexanuueckoe JABMXKEHHE. MarepuaibHas TOUKa.
. Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTD MEXaHUYECKOTO JIBHKEHUS
8.3 PaBHOMepHOE NpsAMOIMHENHOE ABIKEHHE
8 HepaBHoMepHOEe  mpsAMOJMHEHHOE  JBHYKCHHE.
8.4 CpenHAss W MIHOBEHHass  CKOpPOCTb  Tella  IIpH
HEPAaBHOMEPHOM JBHKCHUU
8.5 Yckopenue.  PaBHOyCKOpeHHOE — NPSAMOJIMHENHOE
' JBUKECHHE
8.6 CBob6oanoe nagenue. OnpiTel ["anunes




PaBHOMEpHOE nBHXKEHUE IO OKPYKHOCTH. [lepron n

8.7 gactota oOpamieHus. JIMHeWHas u yriioBas CKOPOCTH.
LenTpocTpeMUTENbHOE YCKOPEHUE
8.8 [TepBriit 3akoH HproToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tperuii 3akon HeloTona
8.11 [IpuHIMI Cynepno3uiuu CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHUWs: cuja TPEHHUS CKOJIBKEHUS, CHJa
' TPEHHUSI TIOKOS, IPYTHE BHUJIBI TPESHUS
8.14 Cuna TsDKECTH M 3aKOH BCEMHPHOTO TSATOTCHUS.
' YckopeHnue cBOOOTHOTO MaIeHUS
8.15 JBuxenne mnaHer Bokpyr Comnma.  Ilepsas
' KOCMHUYecKasi CKopocTb. HeBecoMOCTh M eperpy3ku
PaBHoBecne MmaTepuanbHOW  TOYKHA.  AOCOJIOTHO
8.16 )
TBEPAOE TEIO
8.17 PaBHOBecHEe TBEPAOTO TENa C 3aKPEMIIEHHONW OCHIO
' BpaieHusi. MoMeHT cuibl. LleHTp TshkecTn
8.18 Nmmynbce Tena. M3menenune ummynbca. IMIynbe CUTbI
8.19 3aK0H COXpaHEHUS UMITYJIbCA
8.20 PeakTuBHOE ABMKEHME
8.21 Mexanundeckasi paboTa U MOIITHOCTh
8.9 PabGota cun Tspkectu, ympyroctd, TpeHus. CBs3b
' SHEPTUU U paboThI
873 [loTennmaneHass dSHeprus Tena, MOJHATOTO HaJ
' MOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHnmanpHas 3HEPTrUs CKATON MPYKUHBI
Kunernueckas sHeprusi. Teopema 0 KHHETHYECKOMH
8.25
SHEPrUuu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON PHEPIUH
[IpakTuueckue pabOTHI:
8.27 Omnpenenenue cpeHel CKOPOCTH CKOJILKEHHS OpycKa

WJIn JBUWKCHUSA IHapyuKa I10 HAKJIOHHOM IIJIOCKOCTH.




Onpenenenne ycKOpeHus Tesna Ipu paBHOYCKOPEHHOM
JIBIKEHUH 110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTM OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM  JBIDKEHHHM ©0€3  HaudaJbHOU
CKOPOCTH.

[IpoBepka TUIIOTE3BI: €CIIM NPU PABHOYCKOPEHHOM
JBIDKEHUU 0€3 HavYaJdbHON CKOPOCTH ITYyTH OTHOCSTCS
KaK piqg HEUETHBIX 4Yuceii, TO COOTBCTCTBYHOIIUC
IMPOMEIKYTKH BPpEMCHU OJJTMHAKOBEIL.

HCCJ’IGI{OB&HI/IG 3aBUCHUMOCTH CHJIbI TPCHUA
CKOJIB’)KCHHUA OT CHJIBI HOPMAJIBHOTO  JAaBJICHUA.
Onpenenenue kodhdUIIMEHTa TPEHUS CKOJBXKEHUS.
Onpenenenne KECTKOCTH MNpyKHUHBL. OnpeneneHne
paboThl CHJIBI TPEHUS MpPHU PABHOMEPHOM JABMKEHUU
TeJla M0 TOPU30HTAIIBHOM MOBEPXHOCTH. OnipeneneHue
paboThl CWJIBI YINPYroCTH NpHU TOIBEME Tpy3a C
WCIIOJIb30BAHUEM HEMOJBWKHOTO M  MOJBHKHOIO

OJIOKOB

duzndeckue SIBICHUSA B IpUupoac: MPUIKUBEI U OTJIUBEI,

8.28 nBkeHne TuianeT COTHEYHON CHCTEMBbI, PEaKTUBHOE
JBUKEHHE KUBBIX OPraHU3MOB
8.9 Texnuyeckue yYCTpPOWCTBA: CIUJOMETP, JATUYUKH
' MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, PaKEThI
MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI
KoneobarensHoE NBIDKECHUE. OcCHOBHEIE
9.1 XapaKTEPUCTHUKUA  KoOJICOAHWW: TEpHUoj, YacToTa,
aMIUTUTY/a
Matematuueckuidi W TPYKHHHBIH  MasTHUKH.
9.2 [IpeBpamienue  dHEepruM  NpU  KOJIeOATCIHBHOM
TBUKEHUT
93 3aryxaromiue koiebanusi. BeiHykneHHbIe KoeOaHMs.
' Pe3onanc
Mexannyeckue BONHBL. (CBONCTBA MEXaHUYECKUX
94 BoiH. [IpojmonpHbie W ToOmNepedHble BOJHBL JlmmHA

BOJIHBI n CKOpPOCTH eé pacnpoCTpaHCHUA.




MexanndecKkue BOJIHBI B TBEPAOM TeN€, CEHCMUUECKUE

BOJIHBI

9.5

3ByK. ['poMKOCTB U BbIcOTa 3BYKa. OTpakeHUE 3BYyKa

9.6

Wudpa3Byk u ynpTpa3sByk

9.7

[IpakTnueckue pabOThI:

OmnpeneneHne 4YacToThl M TMEpHOAA  KoJeOaHWA
MaTEMaTHYECKOT0 MasiTHUKA.

OmnpeneneHue 4YacToTbl M IepHoAa  KojeOaHWH
NPY>KWHHOTO MasiTHUKA

UccnenoBanue 3aBUCMMOCTH TiepuoAa KojeOaHui
MOJIBEIEHHOTO K HUTU TIpy3a OT JUIMHBI HUTH.
UccnenoBanue 3aBUCMMOCTH Tepuoja KoseOaHUM
NPYKMHHOTO MasTHUKa OT Macchl rpysa. [IpoBepka
HE3aBUCHUMOCTH  Iepuoja  KojebaHMH  Tpys3a,
MOJ/IBELIEHHOTO K HUTH, OT MaccChl Ipy3a M *KECTKOCTH
npyxuHsl. M3mepeHue ycKopeHHs  CBOOOJIHOTO

majcHus

9.8

®dusnvecKue SBICHUS B IPUPOJIC: BOCIPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSCEHHE, CEHCMHUYECKHUE BOJIHBI,

IIYHaMH, 3XO

9.9

Texandeckue YCTpOﬁCTBaI 9XO0JIOT, HCIIOJb30BaHUC

yIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE ITIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)J'ICKT];)OMaFHI/ITHOG TI0JIC. BHCKTpOMaFHI/ITHI)Ie BOJIHBI.

104 CBoHCTBA JIEKTPOMArHUTHBIX BOJIH
10.2 [Ikaya 371eKTPOMarHMTHBIX BOJIH
10.3 OnexkTpoMarHuTHas npupojaa csera. CKOpocTh CBeTa.
. BoustHOBEIE CBOliCTBa CBETa
[IpakTnyeckue paboOTHI:
10.4 N3ydeHne CBOMCTB JJIEKTPOMAarHUTHBIX BOJH C
MOMOIIIbI0O MOOMIIBHOTO TeseoHa
dusnyeckue SBIEHUS B MpHUpoJe: OHOJOrHYEcKoe
10.5 JeiicTBUE  BUAMMOTO,  yAbTPa(UOJIETOBOTO U

PCHTTCHOBCKOT'O H3Hy‘leHHfI




106 Texauueckue YCTpOMCTBA: HCIIOJIb30BAHUE
' AIIEKTPOMArHUTHBIX BOJIH JUISI COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JlyueBas monens cBera. MIcTOUHMKM CBETa
11.2 [IpssMonMHENHOE PACcIIPOCTPAHEHHUE CBETA
113 Otpaxxenue cBera. Ilnockoe 3epkano. 3akoH
' OTpa’KeHHs CBETa
114 [Ipenomnenne cBera. 3aKkOH MPEIOMIIEHHS CBETa.
' [TonHoOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xon yden B JIMH3E
116 OnTnueckast cucreMa (oroanmnapara, MUKpPOCKONa U
' TenecKomna
117 'maz kak onrtuueckas cucrema. bam3opykocTs H
' JAJIbHO30PKOCTh
Paznoxxenne Oemoro cBera B cmekTp. OIBITHI
11.8 Herotona.  CrnoxeHue  CHEKTpajdbHBIX  IIBETOB.
11 Hucnepcus cBeta
[IpakTrueckue pabOTHI:
HccrnenoBanue 3aBUCUMOCTU  yIJIa  OTPAXKEHHS
CBETOBOTO JIy4a OT yIJia MaJeHHUs.
W3ydeHne XapakTepuUCTUK M300pa)KeHHs ImpeaMeTa
B IJIOCKOM 3€pKaJie.
HccnenoBanne 3aBUCMMOCTU yIjia TPEIOMIICHHS
CBETOBOTO JIyya OT yIja MaJieHUs Ha TPAHUIE «BO3IYX —
11.9 CTEKJIO».
[Tonyuenue U300paxeHHi C MTOMOIIBIO
coOuparolie JUH3BL
Onpenenenue (oxycHOTro paccTosiHus u
ONTUYECKOH CHIIBI cCOOMparoIel TNH3HI.
OmnbITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.
OnbITHl 0 BOCTIPUATHUIO LBETA MPEAMETOB IPU HX
HaOJII0IEHUH Yepe3 [IBETOBbIE (DUIIBTPbI




du3nyecKkue SABICHUS B npupoac: 3aTMCHUA COJIHLIa u

11.10 JlyHbI, IIBETA TN, ONTHYECKUE SBIICHUS B aTMochepe
(uBet Heba, pedpakius, paayra, MUPax)

11 TexHuueckue  yCTpOMCTBA:  OYKHM,  IIEPUCKOIL,
doToanmapar, ONTUICCKHE CBETOBOIBI

KBAHTOBBIE SABJIEHUA

121 OmnbiTel Pesepdopaa u mimanerapHas MOJAENb aToMa.
Monens aroma bopa

192 Ucnyckanue u morniomeHue cBeta aToMoM. KBaHTBI.
JIuHeiyaTpie CEKTPhI

12.3 PagnoaxtuBHOCTE. Anb(a, 6eTa- u raMMa-u3IydeHus

194 Crtpoenue artomHoro sijapa. HykinoHHas Mojaenb
aTOMHOTO sifpa. M3oTomnsl

125 PannoaxTtuBHbie npeBpamenus. [lepuon nomypacnaga
ATOMHBIX SITIEP

126 SnepHbie peakuuu. 3aKOHBI COXpaHEHUS 3aPSI0BOTO U
MacCOBOT'O YUCEI
OHeprusi CBsI3M aroMHBIX sfep. CBs3b Macchl U

12.7
SHEPIUU

12 P

198 Peaknuu cuHTe3a u neneHus sanep. Mcrounuku
sHeprun CoJIHLIA U 3BE3]T

129 Snepnas oHepretuka. JleWcTBHE paguMoOaKTUBHBIX
W3JIy4€HHI Ha )KUBbIE OPTaHU3MBI
[TpakTrueckue pabOTHI:
Habmtoienne CromHeIX M JIMHEHYAThIX CIIEKTPOB

12.10 H3JIIYyUCHUA.
HccnenoBanue TpeKoB: U3MEPEHUE SHEPTUU YaCTHUIIbI
0 TOpMO3HOMY TTyTH (110 hoTOrpadusim).
W3mepenue pagnoakTuBHOTO (poHa
®usnueckue SBIEHUS B IPUPOJE: ECTECTBEHHBIN
paArOAKTUBHBIN ¢boH, KOCMUYECKHE Ty4H,

1211 PaAMOAKTUBHOE H3JIyYEHHE NPHUPOTHBIX MHUHEPAJOB,
JEUCTBUE PaTUOAKTHUBHBIX HM3IyYEHUW Ha OpraHu3M
YeJI0BEKa

1212 Texauueckue YCTpOMCTBA: CIIEKTPOCKOII,

HHI[HBH)IyaJ'ILHLIfI AO3HUMETP, KaMEpa Bunscona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
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 M TEXHOJOTHH, 00 3BOJIOLUU
(Gu3NYEeCKUX 3HAHUN U UX POJIM B LEJIOCTHOW €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKIAJE POCCHICKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

Mupa, pasBUTHC TCXHUKU U TEXHOJOTHI

3HaHUS O BUJAX MaTrepuu (BELIECTBO M MOJIE), O JBIKEHUH Kak
croco0e CyIecTBOBaHUS MaTepuH, 00 AaTOMHO-MOJICKYJSPHOM
TEOPUU CTPOCHMS BEIIECTBA, O (DPM3MYECKOW CYIIHOCTH SIBJICHHI
npuposbl  (MEXaHMYECKHUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBAaHTOBBIX); yMEHHE pa3IuyaTh SBJICHUS 10 OINHUCAHUIO HUX
XapaKTEepPHBIX CBOMCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX
JMaHHOE (U3UYECKOe SIBIIEHUE; YMEHHE pPaclo3HaBaTh IPOSBICHUE
U3YYEHHBIX (U3UYECKUX SIBJICHUM B OKPYXAIOIIEM MHUPE, BBLICISSA

UX CYIECTBEHHBIE CBOMCTBA (MPU3HAKU)

Bnagenue ocHoBaMM MOHSTHUMHOIO alimapara U1 CMMBOJIMYCCKOI'O
SA3bIKa (I)I/ISI/IKI/I H HUCIIOJIb30BAHUC UX JJIA PCIICHUA y‘IC6HHX 3aJa4,
YMCHHEC XapaKTEpHU30BaATb CBOMCTBA TCII, (i)I/I3I/I‘leCKI/Ie SIBJICHHUA 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: HaOmoieHue PU3NUECKUX

SIBIICHUI:




YMEHHUE CaMOCTOSITETIbHO COOUPATh AKCIIEPUMEHTAIBHYIO YCTAHOBKY
U3 TaHHOTO Habopa 000PYAOBAHUS TI0 UHCTPYKIIUH, OTIHCHIBATEH XO]]
OTIBITA U 3AIKCHIBATh €TI0 PE3yIbTaThl, (POPMYITHPOBATH BHIBOIHI;
NPOBEJICHUE TIPSAMBIX M KOCBEHHBIX H3MEpEHHH (PHU3HUECKUX
BEJIMYMH: YMEHUE IUIAHUPOBATH HM3MEPEHMs], CaMOCTOSITENIbHO
coOuparb HKCHEPUMEHTAJbHYI0 YCTAaHOBKY II0 HHCTPYKIHH,
BBIUUCIIATh 3HAYEHHE BEJIIMYMHBI U aHAJIU3UPOBATH IOJYYECHHbIE
pe3yiabTaThl € Y4YETOM 3aJaHHOM IOTIPEIIHOCTH pe3yJlbTaTOB
U3MEPEHMUI;

IPOBEJCHUE HECJIOXKHBIX AKCHEPUMEHTAIbHBIX HCCIIEOBaHMIA;
CaMOCTOSITENIBHO COOMpaTh AKCHEPUMEHTAIbHYIO YCTaHOBKY H
OPOBOAMTH  HUCCIEJOBAaHUE IO  MHCTPYKLUHH, MPEACTaBIATh
MOJTy4€HHBbIE 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJE TaOIUI U
rpauKoB, YYWUTHIBATh MOTPEIIHOCTH, JeNaTh BBIBOJBI IO

pe3ylbTaTaM UCCIIeJOBaHUs

[lonumanue  xapakTepHBIX CBOWCTB  (U3MUYECKUX  Mojenei
(MaTepuasibHas TOUKa, a0OCOJIIOTHO TBEPIOE TEIO, MOJIEITH CTPOCHUS
ra3oB, >KMJIKOCTeH M TBEpABIX TeJ, MJIAHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIeNIb aTOMHOTO $ipa) U YMEHHUE MPUMEHATh UX JUIS

00BbSICHEHUS (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
XapakTtepa, B HaCTHOCTH, BBIABJIATh IPUYHMHHO-CICACTBCHHBIC CBs3U
H CTPOHUTH 00BsACHEHHE C OHOpOﬁ Ha H3YYCHHEIC CBOMCTBaA
(1)I/ISI/ILIGCKI/IX HBJ’IeHHfI, (bPI?»PI‘ICCKI/IC 3aKOHBbI, 3aKOHOMEPHOCTH H

MOJIEIIA

YmMmenue pemiate pacuérHbie 3amauu (Ha 6aze 2 — 3 ypaBHEHHI),
UCIIONIB3YSl 3aKOHBI U (QOPMYNbI, CBs3bIBAlOIINE (UIUUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alKCHIBATh KpaTKOE YCIOBUE 3a/ayH,
BBISIBIISITH HEJIOCTAIOIME JaHHBIE, BHIOMPATh 3aKOHBI U (DOPMYIIBI,
HEoOX0oUMBIe 7S €€ PelIeHUs, UCIIOBF30BaTh CIIPABOYHBIE JAHHEIE,
MPOBOJIUTh PAcyY€Thl U OLICHUBATh PEATUCTUYHOCTH MOJY4YEHHOTO
3HaueHUs PU3NUECKON BEIMYNHBI; YMEHHE ONPEACTSATh 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
TEXHOJIOTMYECKHUX ITPOLIECCOB 110 UX ONUCAHUIO, 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
YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBbSI M COONIOACHHUS HOPM
9KOJIOTUYECKOTO TOBEICHUS B OKpYKalOIIeW cpeie; MOHWMaHHE
HEOOXOIMMOCTH TIPUMEHEHHSI JOCTIKEHUH (U3WKU M TEXHOJIOTHMA

AJIg palquOHAJIBHOTO IMTPUPOJ0IIOJIE30BaHUS

11

OneIT TMOWCKa, TPeoOpa3oBaHUs W TPEACTaBICHUs WHGOPMAITI
(GU3UYECKOTO COAEpXKaHUS C WCIOJIb30BaHWEM HWH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OIIEHUBATh JJ0CTOBEPHOCTh
MOJydeHHON WH(POPMAIIMK HAa OCHOBE WMEIOIIMXCA 3HAHUU |
JOTIOJIHATEIbHBIX ~ MCTOYHHUKOB; YMEHHE HCIOJb30BATH  IPU
BBINIOJTHEHUH Y4€OHBIX 3aJaHUM HAay4YHO-TIOMYJSPHYIO JIUTEPATYPY
buznyecKoro coaep KaHusl, ClIpaBOYHbIE MaTEpUaibl, PECYPChl CETH
WntepHer; BnameHue 0a30BBIMH HaBbIKaMU MpeoOpa3oBaHUs
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 MCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
O1'3 11O PU3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUYECKUE SBJIEHUA
11 Mexannueckoe JBHKeHUEe. MarepuanbHas Touka. Cuctema orcyéra.
' OTHOCHUTENBHOCTD JIBH)KCHUS
PaBHomMepHOE 1 HepaBHOMepHOE nBIKeHUe. Cpennsisi ckopocts. Dopmyna
1.2 JUTSL BBIYUCIICHHS CPeHeH ckopocTu: V = S/t
PaBHOMEpHOE MpsIMOTMHENHOE IBM)KEHHE. 3aBUCUMOCTh KOOPAMHATHI TENa
OT BPEMEHHM B CITy4ae paBHOMEPHOTO MPSIMOJIMHENHOTO JIBMOKEHUS
13 x(f)=x,+vt
I'paduku 3aBUCHUMOCTH OT BPEMEHU ISl MPOCKIUU CKOPOCTH, MPOCKIIUU
MEepEeMENICHUs, MyTH, KOOPAMHATHI MPU PABHOMEPHOM MPAMOJIUHEHHOM
JIBH>KEHUU
3aBUCUMOCTb KOOPJIMHATHI T€JIa OT BPEMEHU B CIydyae paBHOYCKOPEHHOTO
NPSAMOJIMHEHHOTO IBUKEHUSL:
3
Se(f) =vo, #1+a ;
2
DopMyJibl I MPOEKIUU TTEPEMEIICHUS, TPOCKIMH CKOPOCTH U MTPOESKIINHU
YCKOPEHHS TIPU PABHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUH
+2
1.4 s.(D=u,, -a‘+al.-3.
U_\'(r) =Upy T4, 1,
a (f)=canst,
U:.T: - Ul?f: =2£?I.S'_T
I'paduku 3aBUCHMOCTH OT BpeMEHHU AJISl MPOEKIIUN YCKOPEHUS, TPOESKIIUU
CKOPOCTH, IPOECKLIMH MEPEMELIEHUSA, KOOPAUHATHI IIPU PABHOYCKOPEHHOM
IPSMOJIMHENHOM JBUYKEHUHU
CBobOoHoe magenue. opMyIibl, OMUCHIBAIOIIME CBOOOTHOE TaICHHE Tela
1.5 10 BepTUKAIMU (JBWKEHHE Tejla BHU3 WJIM BBEPX OTHOCHTEIIBHO
noBepxHocTu 3emun). ['padmku 3aBUCUMOCTH OT BPEMEHH JUTsl TIPOEKIIUU




YCKOpEHUSI, TIPOCKIIUU CKOPOCTH U KOOPJMHATHI MPU CBOOOJHOM TaJICHUU

TCJ1a 10 BEPTUKAIN

CKopocTh paBHOMEPHOT'O JIBUYKEHUS Tela IO OKpykHOCTH. Hampasnenue
CKOPOCTH.

@opmyna 17151 BBIYUCIEHUS CKOPOCTH YEPE3 PaInyC OKPY>KHOCTH U TIEPUO]T

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOE yecKopeHue. HampasieHue eHTpOCTPEMHUTEIEHOTO

1.6 yckopenusi. @opmyna /st BBIYUCIECHUS YCKOPEHUS:
2
L
WTR
®dopmyra, CBI3BIBAIOIIAS TIEPUO]] M YaCTOTY OOpaIeHHUS:
1
“." = —
T
Macca. ITnotHOCTB BemecTBa. @opmyiia 151 BBIYUCICHHS TIIIOTHOCTH:
1.7 _m
V
1.8 Cuna — BektopHas puzudeckas BenuuuHa. CI0KeHue Chil
1.9 SIBnenune nunepuuu. [lepBrrit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaB/IeHHOCTh BEKTOpPA YCKOPEHHUS TeJla U BEKTOPa CUJIbI,
JEHCTBYIOLIEH Ha TEJO
Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:
1.11 P, =—F
F. 2—1 P-l—>2
Tpenue nokos U TpeHue cKoIbkeHus. opmyna Il BBIYUCICHUS MOIYIIS
1.12 CUJIBI TPEHUS CKOJIbKEHUS:

Frpzp-;"l.i'




1.13

Hedopmanus tena. Yopyrue u Heynpyrue aedopMaiuu. 3aKoH yOpyroi
nedpopmaruu (3axoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTECHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

my -1,
F=Gg.—1_2
R
Cuna TsbKecTd. Y CKOpeHue CBOOOTHOTO MaIeHHUS.
®opmyna /Ui BBIYUCICHUS CUJIbI TSDKECTH BOJIM3M MoBepxHOCTH 3emun: F
=mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.

HesecomocTs u nieperpysku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
=mi

Nmnynec cuctemsl Ten. I3MeHneHune umnysbsca. MMImynbe cuibl

1.16

3aKOH COXpaHCHHS HMITYJIbCA JIJISl 3aMKHYTOW CHCTEMBI TEJ:
D=yl +inyU, =const

PeaxtuBHOEC JABHXCHHC

1.17

Mexannyeckas pabora. @opmyia Jij1sl BBIYUCICHUS PaOOThI CUIIBL:

A=Fsoosct

Mexaandeckas MOIINIHOCTB:

n=4
[

1.18

Kunernueckas n MNOTCHIOHAJIbHAA OHCPIUsA. d)opMyna JJIs1 BBIYMCIICHU A

KUHETHYECKOM OHEPruun:

HE)E
By
TeopeMa 0 KMHETHUYECKOMU SHEPTHUH. CDOpMYJ'Ia JJIs1 BBIYUCIICHUA
HOTGHHH&HLHOﬁ OHEPTHUHU TCiia, IMOAHATOIO

Hag 3eMiéit:

E,=mgh




Mexanudeckast SHEPIHUs:

E=E;.+E »
1.19 .
3aKOH COXpaHEHUs1 MexaHuuyeckoil snepruu. Gopmyna jyid 3aKkoHa
COXpaHEHHUs MEXaHWYECKON SHEPTUU B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpareHue MEXaHMYECKON SHEPTUU MPU HATTUUUH CHIIBI TPEHHUSL.
[IpocThie MeXaHU3MBIL. «30JI0TOE IPABUIIOY» MEXAHHKH.
Poruar. Moment cuiter: M - Fl.
VYcnoBue paBHOBECHS phlyara:
M +M, +..=0
1.20
[MoaswxHbIN 1 HeMOABIWKHBIN O6510KU. KITJI mpocThIx MeXxaHU3MOB,
n= Aﬂmes.ﬁaa
A—a&rpanema
JlaBiienue TBEpIOTO TeENA.
®dopmyna JUIsl BBIYUCIECHUS JaBJiIeHUs TBEPAOTO Tena:
_F
P=%5
191 JaBnenue raza. AtMocdepHoe JaBiIcHHUE.
lMunpocraTtuyeckoe gaBiieHUE BHYTPH KUIKOCTH.
®dopmyna ISl BBIYUCICHUS JaBICHUS BHYTPH KHIKOCTH:
P=Pgh+Dm,
1.22 3akoH [lackansa. ['mppaBnuyeckuii npecc
3akon Apxumena. dopmyna isi ONpeAeieHHs] BHITATKUBAIOIICH CHUIIBI,
JEeUCTBYIOLIEH Ha TeJO0, HOTPYKEHHOE B )KUJIKOCTh HIIU Ta3:
1.23
Faps =PEV
VYcnosue nnaBanusd tena. [lnaBanue cygoB U BO3yXOIIaBaHUE
Mexannyeckue KonebaHus. AMIUTUTYa, MEPHOJ U YacToTa KOoJIeOaHMI.
194 ®dopmyra, CBSI3bIBAIOIIA YaCTOTY U MEPHO]] KOJICOaHUIA:




1.25

MareMatnueckuii U NpYyKUHHBIA MasTHUKH. [IpeBpanieHue sHepruu npu

KOJIeOATEIbHOM ABWIKECHUN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

Mexannueckue BOJHBL. [IpoaosbHbIe U TONIEpEYHbIE BOJIHBI. J[JIMHA BOJIHBI

U CKOPOCTh PaCIpOCTPAHEHUSI BOJIHBI:

L=v-T

1.28

3ByK. 'poMKOCTb 1 BbICOTA 3BYKa. OTpa’keHHE 3BYKOBOM BOJIHBI HA IPAHULIE

IBYyX cpell. IHpa3Byk U ynbTpa3ByK

1.29

Ipakmuueckue pabomoi

N3mepenne cpeiHe MI0THOCTH BEUIECTBA; APXUMEIOBOM CUJIbI; dKECTKOCTH
NPYXUHBL, KO3((]UIIMEeHTa TpPEeHUsS CKOJBXKEHUsS; padOThl CHIIBI TpPEHUS,
CWJIBI YIPYTOCTH; CPEJHEH CKOpPOCTHU ABM)KEHHS Opycka 10 HaKJIOHHOU
IJIOCKOCTH; YCKOPEHUs OpycKa Mpu ABMKEHUU MO0 HAKIOHHOM IMJIOCKOCTH;
4acTOTHl U MEpHoJia KoJIeOaHUM MaTeMaTHYeCKOT0 MasTHHKA; YacTOThl U
nepuosa  KoyeOaHMH — NPYKUHHOTO  MAasTHUKA; MOMEHTa  CHJIBI,
JEWCTBYIOLET0 Ha phlyar; paboThl CUIIbI YIPYIrOCTH IPU NMOABEME Ipy3a C
MIOMOIIIbIO HEMOJBM)KHOTO OJ0Ka; pabOThl CUIIbI YIIPYTOCTH NMPHU MOABEME
Ipy3a ¢ IOMOIIBIO OJBMKHOTO OJIOKa.

HccnenoBanue 3aBUCUMOCTH apXUMEA0BO cribl OT 00bEMa NOrPyKEHHON
YacTH Tejla U OT IUIOTHOCTH >KUJKOCTH; HE3aBUCHUMOCTH BbITAJIKUBAIOILEH
CHJIBI OT MAaccChl TeJa; CUJIbl TPEHHs CKOJIBKEHMS OT CHJIbl HOPMAaJIbHOI'O
JIABJIEHUs] U OT POJa MOBEPXHOCTHU; CHJIBl YINPYIOCTH, BO3HHUKAIOIIEH B
IpYKUHE, OT CTENEeHU JeOopMaluu MIPYKUHBI; YCKOPEHUs OpycKa OT yria
HAaKJIOHa HalpaBJAoLIe; mepuoja (YacToTbl) KoJeOaHUN HHUTSIHOTO
MasiTHUKA OT JUIMHBI HUTH; IIepuoJia KoJeOaHui NpyKUHHOTO MasiTHUKA OT
Macchl Ipy3a U JKECTKOCTH HPYKUHBI; HCCIEIOBaHWE HE3aBUCUMOCTH
nepuosia KojiebaHUIl HUTSHOrO MasTHUKAa OT Macchl rpysa. IIpoBepka

YCJIOBUS PABHOBCCHUSA pblUara

1.30

Qusuueckue sAeieHUs 6 npupooe. TIPUMEPHl JBUXKEHUS C PA3IUYHBIMU
CKOPOCTSIMM B >KMBOM M HEXHUBOW INpPUPOAE, NEUCTBHE CHUJIBI TPEHMS B
HOpUpoje M TEXHUKE, NPUIMBBI U OTJIUBBL, JIBIKeHUE IUIaHeT CoHEYHOI
CHUCTEMBI, PEAaKTUBHOE JBMKEHHE >KMBBIX OPraHMU3MOB, pblYyaru B TeJe

YCJIOBCKA, BIIMAHHC aTMOC(I)CpHOFO JaBIICHHUS Ha KHUBOH OpraHu3Mm,




I1IJIaBaHUEC pBI6, BOCHPHUATUC 3BYKOB JKMBOTHBIMH, 3CMIICTPSACCHUC,

CECMUYECKHE BOJIHBI, I[yHAMH, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCETP, AaTYUKU ITOJIOKCHUA, PACCTOSAHUSA
U YCKOPCHUA, TUHAMOMCETP, MOJUIMITHUKH, PAKCTHI, pblyar, HOHBI/I)KHBIﬁ u

HeHOI[BH)KHBIﬁ 6JIOKI/I, HAaKJIOHHAA IJIOCKOCTh, IIPOCTBIC MEXAHNU3MbI B 6I)ITy,

L3l COOOMIArOIIMECs] COCYIBI, YCTPOMCTBO BOJOINPOBOJA, THIPABINYECKUI
mpecc, MaHOMeETp, 0apoMeTp, BBHICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp,
9XO0JIOT, UCIIOJIh30BAHHUE YIBTPA3BYKA B OBITY U TEXHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC TIOJIOXKEHUS MOJICKYSIPHO-KHHETHICCKOW TEOPUH CTPOCHUS

2.1 BemecTBa. Mojenu TBEPIOTO, >KUAKOTO M Ta3000pa3HOTO COCTOSHUN
BemecTBa. Kpucrammmdaeckue u aMopdHbIe Tea

”5 JlBmkenune dacTull BermecTBa. CBSA3b CKOPOCTH JBWIKCHHS YacTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, 1upPyzust

2.3 CMaunBaHue U KanwUIsIpHbIE SIBJICHUS

2.4 TennoBoe pacIMpeHne U CKaTHE

2.5 TennoBoe paBHOBecHE

25 Buytpennss sueprus. Pabota u Temonepenada Kak crocoObl M3MEHEHUS

' BHYTPEHHEUN SHEPTUU

2.7 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUYECHUE
Harpeanue wu oxnaxzaenue Tten. KommuecTBO TemioTel. YenbHas
TEIUIOEMKOCTbD:

2.8

O=am(t,—1)
3aKOH COXpaHEHUs SHEPTUHU B TEIJIOBBIX MpoIleccax. Y paBHEHUE TEIIOBOTO
Oananca:
2.9
O +0,+..=0
Ucnapenue u konaeHcanus. Mi3MeHenne BHyTpeHHEH SHEPTrUU B MPOIIecce
210 WCmapeHus W KoHjAeHcanuu. KumneHue >XUAKOCTU. YaenbHas TersoTa
. napoo6pazoBanus: L = Q/m
2.11 Bnaxxnocts Bo31yxa




2.12

[InaBnenne m kpucraumsauusa. V3MeHeHue BHYTPEHHEH DJHEPIUM IpHU

IUIaBJICHUHW U KPpUCTAJUIU3allH. yI[eJIBHaS'I TCIJIOTA IIJIaBJICHUA

0

m

2.13

BHyTpeHHs 3Heprus CropaHus TOIUIMBA. Y IEIbHAas TEIUIOTA CrOpaHUs

torukBa: g = Q/m

2.14

[Mpunnumner paboTe! TeroBsix Asuratenei. KI1J[ TemnoBoro aurarens

2.15

Ipakxmuueckue pabomoi

WN3mepenne ynenbHONM  TEINIOEMKOCTH  METAUIMYECKOTO  LMIJIMHAPA;
KOJIMYECTBAa TEIUIOTHI, IOJIYyY€HHOTO BOJONH KOMHATHOW TeMIepaTypsl
(UKCUpPOBAaHHONM Macchl, B KOTOPYIO OIYUIEH HarpeTblii LUIMHJID;
KOJIMYECTBA TEIUIOTHI, OTAAHHOTO HarpeThIM IIMIIUHIPOM, ITOCIIE OITYyCKaHUS
€ro B BOJly KOMHaTHOM TeMIIepaTypbl; OTHOCUTEIbHON BIaKHOCTH BO3AYXa;
YIEIbHOW TEIUIOTHI IUIABJICHHA Jbda. MccinenoBaHue W3MeHEHUs
TeMIIepaTypbl BOJbI IIPU PA3IUYHBIX YCIOBUSX; SIBJICHUS TEIJIOOOMEHa MpU

CMEITMBAHUH XOJIOJTHOW U TOpsiueid BOJIBI; MPOIEcca UCTIapEHUS

2.16

Qusuueckue A6NeHUs 8 Npupode. TIOBEPXHOCTHOE HATSHKEHHE W
KallWUIApHBIE SIBJICHUS B MPHUPOJE, KPUCTAIBI B HPUPOJIE, U3ITydCHHE
Connia, 3amep3aHue BOJOEMOB, MOpCKUE Opu3bl; 00pa3zoBaHHE POCHI,

TyMaHa, MHE, CHETa

2.17

Texnuueckue yCﬂ’lpOtZCﬂ’lGd.’ Kanmujsipbl, IIPUMEPBI  HCIIOJIB30BAaHHA
KpUCTaJlJIOB, )I(I/I,Z[KOCTHHI‘/'I TEPMOMCTpP, AaTUUK TEMIICPATYpPBI, TEPMOC,
CUCTCMA OTOINICHHA JOMOB, T'HI'POMCTPLI, IICUXPOMCTpP, I1apOBas Typ6I/IHa,

ABUTI'aTC]Ib BHYTPCHHETO CrOpaHUsl

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

3neKTpnsau1/m TCII. I[Ba BHUJA SJICKTPUYICCKHUX 3apsAa0B

3.2

BsaumonelictBue 3apskeHHBIX Tedl. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsaa

3.4

3J'IeKTpI/I‘IeCKOe TI0JIC. HaHpH)I(éHHOCTB QJICKTPUYICCKOTO IOJIA. HpI/IHLII/IH

CYIICPIIO3UIUH DJICKTPUICCKUX moJjiei (Ha Ka4CCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apAaa0B. I[eﬁCTBHC QJICKTPUUYCCKOTO IIOJIA Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU




[TocrosinubIi anekTpuyueckuit Tok. JlecTBus anekTpuueckoro Toka. Cuia

Toka. Harnpsixenue.

3.6
l=qg/t,U=A/
DNeKTpUIeCcKOe COTIPOTHBIICHUE. VnensHOE AIIEKTPUIECKOE
3.7 CONIPOTHUBIICHUE:
R =pl/S
3.8 3akon Oma s yuactka snekrpuyeckoit nenu: | = U/R
[TocnenoBarensHOE COCTMHEHUE TIPOBOTHUKOB:
I,=I,; U=U,+U,: R=R +R,
3.9 [MapamiensHoe COSAMHEHUE TPOBOIHUKOB PABHOTO COTIPOTHBIICHHUS
U=U;:I=1+1; Rzi.
2 2 2
CMmenranHble COSAMHEHUS TTPOBOTHUKOB
PaboTa u momHOCTS AntekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"-R-t
312 OnbiT Dpcrena. MarHuTHOE MOJie€ NPAMOrO MPOBOJHUKA C TOKOM. JIMHUUK
MarHUTHOW MHIYKIIHH
31 MarauTHoe IMOJI€ MOCTOSIHHOI'O MarHuTa. B3auMoJeicTBHE IMOCTOSTHHBIX
MarHuToB
3.14 JleficTBMEe MarHUTHOTO TIOJISI HA MMPOBOJAHUK C TOKOM
3.15 OmnsiTel @apajes. SBnenue snexkTpoMarautHoi uHaAyKuuu. [Ipasumno Jlenna
Ipaxmuuecxue pabomoi
N3mepenne 5SIEKTPUYECKOTO COMPOTUBICHHUS PE3UCTOPA; MOIHOCTH
3.16 JIEKTPUUYECKOTO TOKA; pabOThI 3JEKTPUIECKOTO TOKA.

HccnegoBanne 3aBUCUMOCTH CHJIBI TOK4, BO3HUKAOOICTO B IPOBOIHUKCE

(pesncmpm, J]aMl'IO‘-IKa), OT HaNpsHKCHUA Ha KOHOAX MPOBOJHHKA,




3aBUCHMOCTU COINPOTHUBJICHUS OT JUIMHBI IIPOBOJHHUKA, IUIOLIANH €ro
IIOIIEPEYHOI0 CEYEHUS U YIEIbHOTO COIIPOTUBIICHUS.

IIpoBepka  mpaBwia Ui OJJEKTPUYECKOTO  HANPSDKEHUA — NIPH
IIOCJIEIOBATEIILHOM COEJMHEHUN [POBOJHMKOB; IIPAaBWJIA I  CHJIBI
JNEKTPUYECKOTO TOKA IIPU IAPAJUICIBHOM COCAUHEHUH IPOBOJHUKOB

(pe3ucTopshl U JIAMITIOYKA)

3.17

Qusuueckue A61eHUs 8 npupoode: SIEKTPUUECKUE SIBIEHHUA B atmocpepe,
ANIEKTPUYECTBO HKUBBIX OPraHW3MOB, MAarHWTHOE IMoJie 3eMJid, Jpeud

IIOJIXOCOB, POJIb MArHUTHOT'O IOJIA IJIA )KU3HU Ha 36MJ’IG, MOJIAPHOC CUAHUC

3.18

Texuuueckue ycmpoucmea: 3NEKTPOCKOI, aMIIEPMETP, BOIBTMETP, PEOCTaT,
CYETUMK DJIEKTPUUYECKOW SHEPTHH, OJIEKTPOOCBETHTEIIbHBIC TPHUOOPHI,
HarpeBaTebHbIE ANEKTPOTPUOOPHI (mpumepsI), 3JIEKTPUYECKHUE
MPEAOXPAHUTENH, HIEKTPOMATHUT, DJIEKTPOJABUTATENb MOCTOSIHHOTO TOKAa,
reHepaTop NOCTOSTHHOTO TOKa

3.19

DJIeKTpOMarHuTHbIE BOJIHBI. [IIKkana 3IeKTpOMarHuTHBIX BOJH

3.20

JlyueBas mozenb cBeta. [IpsimoMHEHOE pacIpOCTpaHEHNE CBETA

3.21

3akoH oTpaxeHus cBerta. [Inockoe 3epkaio

3.22

[Ipenomiienne cBeTa. 3aKOH MPEIOMIICHHS CBETA

3.23

Hucnepcus cBeta

3.24

JIunza. Xoxn nydeit B nuH3e. DOKycHOE paccTosiHUE JAUH3BL. OnTudeckas

cwia uusel: D = 1/F

3.25

I'ma3 kak ontrdeckas cucrtema. OnTudeckue HpI/I60pBI

3.26

Ipakxmuueckue pabomoi

N3mepenue ontuyeckod Cuiibl cobuparomiei JHH3BL, (HOKYCHOTO
paccTosiHus cobuparoliei TUH3bI (110 CBOMCTBY paBEHCTBA pa3MepOB MpeAMETa
1 U300paXkeHusi, KOrJa MpeaMeT pacloioKeH B IBOMTHOM (okyce), mokazares
MIPEeIOMIICHHUS CTEKJIA.

HccnenoBanue cBONCTBAa H300pa)xKeHHs, MOIYYEHHOTO C TIOMOIIbIO
coOuparomiei JIMH3bI; U3MEHEHHsI (POKYCHOTO PACCTOSIHUS JABYX CIIOXKEHHBIX
JIUH3; 3aBUCUMOCTH YTJla MPEJIOMIJICHHS] CBETOBOTO Jiyda OT yriia MaJeHusl Ha
T'PaHULIE «BO3JYyX — CTEKIIO)

3.27

Qusuueckue asnenus 6 npupooe: 3artmenust ConHna u JlyHsl, nBera ted,

ONTHYECKHUE ABJIEHHS B aTMoc(epe (1BeT Heba, pedpakiysi, paayra, MUPax)

3.28

Texnuueckue ycmpoticmeéa: OYKHU, TEPHUCKOIN, (oToammnapar, ONTHUYECKHE

CBCTOBOIbI

KBAHTOBLGIE ABJIEHUA

4.1

PagnoaktuBHOCTh. Anb(a-, Oerta-, ramMmma-usnydeHus. Peakuuun anbda-u

Oera-pacmana




OmnsiTel Pesepdopaa mo paccessnuto anbga-yactuu. [InanerapHast Moaens

4.2
aToMa
4.3 CocraB aToMHOTO sifipa. M30TOIBI
4.4 [Iepnon nomypacnaza aTOMHBIX SAEp
4.5 SnepHble peakyu. 3aKOHbI COXpPaHEHUs 3apsAJ0BOI0 U MAaCCOBOTO YHUCET

Qu3uueckue s61eHUsl 68 Npupooe. €CTECTBEHHBIM pPaAMOAKTUBHBIN (OH,
4.6 KOCMUYECKHE JIy4d, PAJIUOAKTUBHOE H3JIyYE€HUE IMPHUPOJHBIX MHUHEPAJIOB,
JeCTBHE paJMOAaKTUBHBIX U3JIyYEHUI Ha OpraHU3M 4eJIOBeKa

47 Texuuueckue ycmpoticméa: CHEKTPOCKOI, WHAMBHUYaJbHBIM J103UMETD,
kamepa BusibcoHa, siiepHasi SHEpreTuKa

YYEBHO-METOANYECKOE OBECIIEYEHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

» dusuka: 7-i kinacc: 6a30BbIM YPOBEHb: YUeOHUK; 3-¢ U3/IaHHUE,
nepepaborannoe [lepsimkun .M., UBanoB A.U. AkuronepHoe 00111eCTBO
«3narensctBO «IIpocBenienne»

» Gusuka: 8- kinacc: 0a30BbI YPOBEHDb: YUEOHUK; 3-€ U3AaHHeE,
nepepadborannoe [lepeimkun .M., iBanoB A.W. AxuroHepHoe 00111ecTBO
«3narenscTBo «lIpocsemenue»

» Gusuka: 9-i knacc: 0a30BbI YPOBEHDb: YUEOHUK; 3-€ U3AaHUeE,
nepepadborannoe [lepeimkua .M., I'ytauk E.M., BanoB A.U. u ap.
AxumonepHoe o6miectBo «M3narensctBo «IIpocBemienue»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

7 KIIACC

1.PaGoyas mporpamma.

2. IIporpammbl ocHOBHOTO 00111eT0 00pazoBanus. duszmka. 7 — 9 kiaccel
(aBTopsl:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas mporpamma o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBEeTCTBUY C BEIOPAHHBIM YICOHHKOM:

4. Tlepeimkua A.B. ®usuka. 7 knacc. YueOHUK 115 001ieo0pa3oBaTeIbHBIX
yapexaenuit . M.:[Ipoda. 2011

5. Jlykamuk B.W. COopHuK BOpoCoOB ¥ 3a7a4 no ¢pusuke. 7-9 k. — M.
IIpoceemenue, 2010. —192c¢.

8 KUIACC
1. Pabouas nporpamma. @usnka. 7 — 9kiiacchl: yueOHO-METOIUUECKOTO



nocobus /coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: Ipoda,2013. —
398,(2)

2. IIporpammbl 0ocHOBHOTO 0011ero oopazopanus. dusmuka. 7 — 9 knaccel
(aBTopel:A.B.Ileppiukun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no ¢pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BBIOPAHHBIM YUCOHHKOM:

4. Tleppiikun A.B. ®usuka. 7 knacc. YueOHuk 1151 o01ieoOpazoBaTeabHbIX
yupexaenuii . M.:Jlpoga. 2011

5. Jlykamuk B.1. CoopHUK BONIPOCOB U 3a7a4 1o ¢usuke. 7-9 k. — M.:
IIpocsemenue, 2010. —192c.

6. Kupuk JI.A. ®uznka — 7. Pa3HOypOBHEBBIE CAMOCTOATEIIBHBIE U
KOHTPOJIbHBIE paboThl. —5-¢ u3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JlabopaTtopHbie paboTbl. KoHTpoIbHBIE
3aganus. —Caparos:JIuueii, 2014.

8. «KonTponbHo-u3mMepuTeabubie Matepuansl. Gusuka. 7 kimacc/Coct. H. .
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yaueOHo-meToandeckoe nocoodue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

10.A.B. Ilepsimkun @usnka-8xi 2017 M. Jipoda 11.H.B. ®unonosuu
Metoaudeckoe mocodue 2015 M. JIpoda

12.A.E. Mapon, E.A. Mapon CaMmocTosiTeIbHbIE U KOHTPOJIbHBIC Pa0OTHI-8
kiacc 2017 M. dpoda

13.B.B. Illlaxmartosa ,0O.P. llledep JAnarnoctudeckue padoTsl -8 kiacc 2016
M. [dpoda

14.A.E. Mapon, E.A. Mapon, C.B. [To3otickuii Coopuuk Borpocos u 3amgau
2015 M. Jlpoda

9 KIIACC

1. PaGouas nporpamma. dusnka. 7 — 9ki1accel: yaeOHO-METOIMUECKOTO
noco6wus /coct. TuxonosaE.H. — 2-e uzn.,crepeorun. —M.: [Ipoda,2013. —
398,(2)

2. IIporpammbl ocHOBHOTO 00111eT0 00pazoBanus. duszmka. 7 — 9 kiaccel
(aBTopsl:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas mporpamma o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. Tlepeimkua A.B. ®usuka. 7 knacc. YueOHUK 115 001ieo0pa3oBaTeIbHBIX
yapexaenuit . M.:[Ipoda. 2011

5. Jlykamuk B.W. CO0opHUK BOIPOCOB ¥ 3a7a4 1o ¢pusuke. 7-9 k. — M.
IIpoceemenue, 2010. —192c¢.

6. Kupuk JI.A. ®usnka — 7. Pa3HOypOBHEBBIE CAMOCTOATENIbHbBIE U
KOHTpOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. Actraxosa T.B. ®usuka. 7 kiacc. JlabopaTopusie padotsl. KOHTposIbHBIE
3aganusa. —Caparo:JIuneit, 2014.



8. «KoHTponbHO-u3MepuTenbHbie Matepuansl. Pusnka. 7 kinacc/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:.BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yaueOHo-meToanueckoe nocoodue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

KoHTponbsHbIe 1 camocTosTeNbHBIE PaOOThI MO (hU3uKe. 9 Kiacc: K yHeOHUKY
A.B. lleppiikuna, E.M. I'yrauk «®uszuka 9 kinace» / O.M. I'pomueBa. — M.
NznaTennscTBO «OK3aMen», 2014,

Tectsl o gusuke. 9 knacc: k yueOuuky A.B. Ileppiikuna, E.M. I'yTHuk
«Du3nka

9 knacce» / O.U. I'pomueBa. — M.: M3narenbeTBo «Ox3ameny, 2010.

dusuka. 9 kimacc. TeMaTnueckue TECTOBbBIE 3agaHus It MOAroToBKHU K ' A. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomkuna. — SIpocinasias: OO0
«Akagemus

pa3BuTus», 2014.

MU DOPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
MHTEPHET

1. Enunas kosuteknus nudpoBbIX 00pa3oBaTeIbHBIX pecypcos - http://school-
collection.edu.ru/

2. DnexTpoHHbIe yueOHUKH 110 dusuke - http://fizika.ru/

3. Hudpossie obpa3zoBaTenbHbIe pecypcesl - hitp://openclass.ru/

4. bubaunoreka - Bc€ mo npeamery "dusuka" - http://www.proshkolu.ru/
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