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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «duszukar.

[Iporpamma 1o ¢Qusnke Ha YypOBHE OCHOBHOTO O0OIIEro o00pa3oBaHUs
COCTaBJIEHa HAa OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30oBaTeIbHON HPOrpaMMbl, NMPEJCTaBICHHBIX B
OI'OC 00O, a takxke ¢ yuetoM (enepanbHOi padouel mporpaMMbl BOCIIUTAHUS U
KOHIENIMHU MTpernojaBanus yueOHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YarOMIMXCA W OpraHU3alui0 HM3yYeHUS
Gu3MKU Ha NeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yduThIBalOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM OOy4YeHHs, a TaKKe
MEXIPEIMETHbIE CBA3M ECTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUsl.

[Iporpamma no u3uke ycraHaBIUBaeT paclupeeieHrue yueOHOro Marepuana
1o rojgam o0y4yeHus (Mo Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEIMETHOTO COACpKaHUS U
ydeTe BO3PaCTHBIX OCOOEHHOCTEH 00yUYaroImMXCsl.

[Iporpamma 1o ¢u3uke pazpaboTaHa C IEJIbI0 OKa3aHUS METOIUYECKOU
MIOMOIITY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, TIOCKOJbKY (pH3ndyecKkne 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBICHUN, W3ydyaeMbIX XUMHEH, Ouosoruedd, acrpoHoMuerd u GU3HICCKOU
reorpaguel, BHOCUT BKJIaJ B €CTECTBEHHOHAY4YHYIO KapTHHY MHpa,
IpefocTaBisieT Haubojee sICHble O00pa3lbl MNPUMEHEHUs] Hay4dHOro MeToja
MO3HAaHMSI, TO €CTh CIIOC00a MOJyUYeHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OnHa w3 TIABHBIX 3a7a4 (PU3HUECKOTO OOpa3oBaHHUS B CTPYKTYpPE OOIIEro
o0pa3oBaHUsA COCTOMT B (POPMHPOBAHHM E€CTECTBEHHOHAYYHOW TIPaMOTHOCTU H
MHTEpEca K HayKe y 00yJaroluxcsl.

N3yuenne ¢Qusukn Ha 0a30BOM YpOBHE MpPEAIONAraer OBJAJCHUE
CIEYIOUIMMU KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHSATH SIBICHMUS,

e OLIEHMBATH U NOHMMATh OCOOEHHOCTH HAYYHOI'O0 HCCIIEOBAHUS;



HHTCPHOPETUPOBATL AAHHBIC M HCIOJb30BATb HAYYHBLIC JOKA3aTCIILCTBA
JJI1 TIOJTYYCHHA BBIBOAOBY.

Henu wu3yueHuss ¢GuU3MKK Ha YPOBHE OCHOBHOro oOmIero oOpa3oBaHMs
OmpeseNicHbl B KOHIICTILMU TpernojaBaHus ydeOHoro mnpenmera «Dusmka» B
oOpa3oBarenbHbIX opranu3auusax Poccuiickoit ®enepauuu, peamu3yronmux
OCHOBHBIE 00111€00pa30BaTEIbHbBIE TPOTPAMMBI.

Henu uzydyenust GU3nKu:

NpPHOOPETCHHE WHTEpeca M CTPEMJICHHS OOYYAIOIIMXCSA K HAyIHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHE HMX HHTCIUICKTYaJIBHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUN O HAYYHOM METOJE MO3HAaHUS U (HOPMHUPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIIUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yUCHHS
OCHOB CTPOCHHMSI MaTepHUH U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE TPEJACTABICHUNH O POJU (U3WKU IS Pa3BUTHS JIPYTHX
€CTCCTBCHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABJICHMA O  BO3MOXHBIX  cdepax  Oymyien
npo(ecCHOHATBHOM JIeITeTLHOCTH, CBSI3aHHOW C (DM3MKOM, IMOJATOTOBKA 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, TEIUIOBBIX, DJIEKTPUYECKUX, MAarHUTHBIX M KBAaHTOBBIX
SIBIICHUSX;

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

OCBOGHHE METOJOB pEHICHHs] TPOCTCUINMUX pacUeTHBIX 3amad C
UCTIOJIb30BaHUEM bu3IYecKnX MOJIEIIEH, TBOPUYECKHX u
IPAKTUKOOPHUEHTUPOBAHHBIX 33]1a4;

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

OCBOCHHE TIPUEMOB paboThl ¢ MH(pOopMarmenn GU3MIEeCKOro COAEpKAHUS,
BKJIFOYast MH(OOPMAITUIO O COBPEMEHHBIX JOCTMKEHUSAX (PU3UKH, aHATIU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

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



OO611ee yncno 4yacoB, PEKOMEHAOBAHHBIX ISl U3y4eHUs1 PU3HKU Ha Oa30BOM
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 PEKOMEHIaTeIbHBIM, YUUTEb JI€TAET BHIOOP MPHU MPOBEIECHUU
7ab0paTOpHBIX PAa0OT M ONBITOB C YYETOM HUHAMBUAYAJIbHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUcKa 3KCIEPUMEHTANBHBIX 3aJJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O F'OCY/IapCTBEHHOI0 YK3aMEHA 110 (PU3HKE.



COIAEPKXAHUE OBYUEHUA

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

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

®uznyeckue BenuuuHbl. M3Mepenue ¢usnyeckux BenuuuH. Dusmyeckue
npubopsl. [lorpemnocts n3mepennit MexxayHapoaHasi ciCTeMa €IMHULI.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT TPHUPOSY.
EcTtecTBeHHOHAYUYHBIM METOJ] NO3HAHUS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE TUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 0ObsICHEHNE
Habo1aeMoro sBieHus. Onucanue GU3NIecKuX SIBICHUN C TOMOLIBI0 MOJIENeH

Jemoncmpayuu.

1. MexaHHuYeCcKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.

2. ®usnueckre TpuOOPHI U MpOLEAypa MPSAMbIX U3MEPEHUN aHAIOTOBBIM U

1U(GPOBBIM TPUOOPOM.

Jlabopamopnuie padomot u onvimot.

1. OmpeneneHue EHbI IeEHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.

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 uccienoBaHus IO MPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OO0Jblle, YeM OOoJblle BhICOTA
IycKa.

IlepBoHayanbHbIC CBECHUA O CTPOCHHH BelIeCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 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
(KkpuCTAIIMYECKUX) Tell. B3auMoCBs3b MeXAy CBONMCTBAMM BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSHUAX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysumn.



3. HaGmogenue  siBAeHUN,  OOBSCHSIONIUXCS  MPUTSHDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAoB (C  HCHOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI 11O HAOJIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIKEHUS.

JIBuKeHMe U B3aUMOJAeiCTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuer mytu u
BPEMEHHU JIBHIKCHUS.
SBneHne uWHEpUMU. 3aKOH HMHEpIUU. B3auMojeicTBHE Tel Kak NpUYMHA
U3MEHEHUS CKOPOCTHM JBIMKEHHsS Teld. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIE
o0beMa BelecTna.
Cuna Kak XapakTepuCTHKa B3auMojieicTBus Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO IMHAMOMETpA. SIBIEHHE TATOTEHUS M CHUa
TsokecTd. Cuiia TSKECTH Ha Apyrux aHerax. Bec rena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE MOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmroneHne MexaHUYECKOTrO IBUXKEHUS TeTa.
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.
Jlabopamopnuie padbomot u onvimet.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa o
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeENA.

4. OnpIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTskeHus (Aaedopmanun)
OPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TTOBEPXHOCTEH.

/laBJieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



Hanenune. CriocoObl yMEHBIICHHS U YBEIUYEHUS JaBieHUs. JaBieHue rasa.
3aBUCUMOCTh JaBJICHMsI ra3a OT oObema, Temmneparypbl. llepemaua naBneHus
TBEPABIMU TEJIAMH, JKUAKOCTIMU M raszamu. 3akoH Ilackamng. [IHeBmaTmueckue
MaIllUHbl. 3aBUCUMOCTb JABJIEHUS >XUJKOCTH OT TiayOuHbl. ['mapocTaTuuyeckuit
napajaokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBbI.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3nyuiHOM oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue armocdepHOTo
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO aBJIEHUs OT BBICOTHI HaJl YPOBHEM MODPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

JlelicTBrE XUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBieHUs KUIKOCTBIO U Ta30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTh BBITAJIKMBAIONICH CHJIBI OT 00BbEMa MOTPYKEHHOM YacTu
T€Ja U IIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcClOBHE IJIaBaHUS TeJl: MJIABAHUE WM MOTPYKEHHUE TEJ B 3aBUCUMOCTHU
OT COOTHOILIEHUS IIJIOTHOCTEM TeNA U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOU B
AKUJKOCTh YaCTHU TENa.

2. OmpeneneHue  BBITAIKUBAIONIEH  CWIIBL, JEWUCTBYIOIIEM Ha  TeJlo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTb YaCTH TeJla U OT IUIOTHOCTH KUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

PaGoTa u MOIIIHOCTH. DHEPrHUs.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuio
paBHOBecusi pbryara. lIpumeHeHune mnpaBuiia paBHOBECHUs pblyara K OJIOKY.
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«3onotoe mpaBuiao» mexaHuku. KosadduimeHnt mnonesHoro neuctBus (maiee —
KIIJl) npocThix MexaHu3MoB. IIpocTeie MEXaHU3MBI B OBITY U TEXHUKE.
Mexannueckass dHeprus. Kunermyeckas W IOTEHUUMANbHAs DHEPIus.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.
Jemoncmpayuu.
1. IIpuMepsl MPOCTBIX MEXAHU3MOB.
Jlabopamophuie padbomot u onvimot.
1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela
110 TOPU30HTAJIbHON MTOBEPXHOCTH.
2. HccnenoBanue yciioBHI paBHOBECHS pblyara.
N3mepenue K11/ HakJIIOHHOM MJIOCKOCTH.
4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.

8 KUIACC

TensioBbie siBJICHUA.

OCHOBHbBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETUUECKOW TEOPUH CTPOEHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPIOTO, JKHIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckne n amopdusie Tena. OObsiCHEHHE CBOWCTB Ta30B, YKHIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUM MOJIEKYISPHO-KUHETUYECKON TEOpPHUH.
CmaunBaHu€ U KalWJUISIPHBIE sIBJIEHUS. TemioBoe pacuIupeHue 1 cxaTue.

Temmneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIJIOBOIO JBHXKEHUS
yactull. BHyTpeHnsisi sHeprusi. CnocoObl H3MEHEHUsS BHYTPEHHEH SHEPruu:
TeIuIonepe1ada 151 COBEpLICHUE paboTHI. Bunsr TEIUIONEPEAAYM
TEIUIONPOBOIHOCTh, KOHBEKIS, U3JTYYEHHUE.

KonnuectBo TemnoTel. YaenbHas TEIUNIOEMKOCTh BellecTBa. TeriooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TemuioBoro OanaHca. IlnaBnenue wu
OTBEpPACBAaHUE KPUCTALIMYECKUX BEIIECTB. YJAENbHAs TEIJIOTa IJIABJICHUS.



[TapooOpazoBanue u konjeHcanus. Mcnapenue. Kunenue. YiaenpHas TermioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEpPaTyphl KHUIIEHUS OT aTMOC(hEepHOro

JABJICHUS.
BnaxuocTs Bo3nyxa.
OHeprus TOIUIMBA. Y IeJIbHAs TEIUIOTA CTOPAHUS.
[Tpuniunel padotel TerioBbix nsuratened KIIJ[ temnmoBoro aBuratesns.
TeroBble IBUraTENU U 3alATa OKPYKAIOLIEH CPEbI.
3aKOH COXpaHEHMS U NMPEBPALIEHUS SJHEPTUHU B TEIUIOBBIX IIPOLIECCAX.
Jemoncmpayuu.

1.

2
3
4.
5

L 00 N

10.
11.
12.
13.

HaGmronenne OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysun.

HaGmonenue siBjieHUi cMaurBaHUS U KalTWIISIPHBIX SBICHUH.
HaGmronenne TeninoBoro pacmmpeHus Tedl.

N3menenne namieHus rasa Mpu M3MEHEHHH OObEMa W HarpeBaHUM WM
OXJIQXICHUU.

[IpaBunia u3mepeHus TemMnepaTyphbl.

Bubl Terionepenaym.

OxmnaxxeHue Npyu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEUTHUMU CUIIAMH.
CpaBHeHUE TEMIIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaGmronenue kumneHus.

HaGmronenne nocTosHCTBA TEMIIEPATyphI MPH TUIABJICHUH.
Moienu TEIUIOBBIX ABUTATEIEH.

Jlabopamophuie pabomot u onvimot.

1.
2.
3.

OMBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnpITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTCH U
TBEPABIX TEN.

Omnpenenenue gaBiIeHUS BO3AyXa B Oa/IOHE MITPHUIIA.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh [ABIICHHS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

IIpoBepka rUNOTE3bI JTUHCHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEPATYPHI.

HabGmronennie w3MEHEHHWs] BHYTPEHHEH OJHEpPrUM Tejla B PE3yIbTaTe
TEIJIoNepe1adund U pabOThl BHEIIHUX CHIL.

HccnenoBanue sBICHHUS TEIJIOOOMEHA TPH CMEIIMBAHWHM XOJOMHOW U
ropstaei BOJBI.

Omnpenenenue  KOJWYECTBA  TEIUIOTHI, ITOJIYYEHHOTO  BOJOM  IIpHU
TEMJI000MEHE C HArPEThIM METAINTMYECKUM LIUITUHIPOM.



10. OnpeneneHne yaenbHON TEIIOEMKOCTH BELIECTBA.

11. MccnenoBanue nporecca ucrapeHus.

12. OnpeaeneHre OTHOCUTENBHOM BIAXKHOCTH BO3AyXa.

13. OnpeeneHue yieIbHON TEIIOTHI IJIABJICHUS JIbIA.

JJleKTPUYEeCKHEe U MATHUTHBIE SIBJICHHUS.

OnekTpusauus Ten. [[Ba popa 3JeKTpUuUecKHX 3apsiaoB. B3anmopeinctBue
3apsbkeHHBIX  Tell. 3akoH Kynmona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJIEHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPS0B U PACCTOSHUS MEXTY TEIaMu).

Onektpuueckoe mnoisie. Hanpsixk€HHOCTh 3nekTpuueckoro mnojsa. [Ipuniun
CYNEPHO3UIINH EKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Ctpoenne aroma. IIpoBOJIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHMS
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCIOBHUSI CYIIECTBOBAHUSA DJIEKTPUUECKOTO TOKA.
HNcTtoyHukM mMOCTOSSHHOTO TOKA. JIEMCTBUS AIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUICCKUM TOK B KHUJKOCTAX U razax.

Onektpuueckas uenb. Cuina  Toka.  DIEKTPUUYECKOE  HalpsHKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y ICIBHOE COMPOTUBIIECHUE BellecTBa. 3aKoH Oma
s ydactka uenu. [locnegoBaTenbHOE M MAapajJIEIbHOE  COEIMHEHUE
IPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJeKTpuYeckoro Toka. 3akoH J[xoyns—Jlenna.
DneKTpUuvecKue enu U MOTPEeOUTENH dIeKTpUIeckoit sHepruu B 6biTy. KopoTkoe
3aMbIKaHHE.

[locTtossHHble ~ MarHuThl.  B3auMmonaelcTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHoe nosie 3eMJIM U €ro 3HAYECHUE [JIs KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1oj€  3JeKTpuueckoro Toka. IIpumenenue
AIEKTPOMArHuTOB B TEXHUKE. J[elicTBE MAarHUTHOIO MOJISl HA MPOBOJHUK C TOKOM.
DNEeKTpOoJABUraTelb MOCTOSHHOTO TOKa. lcmosib3oBaHHWE »AIEKTPOABUTATENEH B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apajnes. SABiaeHue snexkrpomMarautHod nHayKuuu. [Ipasuno Jlenua.
DneKTporeHepaTop. Crioco0b1 MOJTyYEHHUS ANEKTPUUYECKOM SHEPTHUH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHU.

Jemoncmpauuu.

DJNeKTpU3aIus Te.

JIBa poJ1a 3JIEKTPUYECKUX 3aps10B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DneKTpocTaTuyecKast MHIYKIIHS.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3aPSIA0B.

[IpoBOAHUKH U TUAIICKTPUKHU.
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7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

MonennpoBaHue CUIOBBIX JUHUN dJIEKTPUYECKOTO ITOJIS.
HcToYHMKY IOCTOSTHHOTO TOKA.

JIeCcTBUA 3IIEKTPUUYECKOTO TOKA.

DIEKTPUYECKUN TOK B )KHJIKOCTH.

["a30BbIl pa3psia.

N3mepenue cuibl TOKa aMIIEPMETPOM.

N3mepenue 31eKTpuYecKOro HarpsKeHHUsI BOJIbTMETPOM.

PeocraTr u MarasuH conpoTUBIICHUM.

B3anmopelicTBuEe MOCTOSIHHBIX MAarHUTOB.

MopaennpoBaHre HEBO3MOKHOCTH Pa3AEIEHUS MTOIKCOB MATHUTA.
MopaennpoBaHUE MarHUTHBIX MOJIEW MMOCTOSSHHBIX MarHUTOB.
OmneIiT Opcrena.

MarsuTtHoOe 1ose Toka. DJIeKTPOMArHHUT.

JleficTBr€ MarHUTHOTO TOJIS1 HA POBOJAHUK C TOKOM.
DNEeKTpOJABUraTeb MOCTOSSHHOTO TOKA.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW MHAYKIUU.

Omnbrtel @apanes.

3aBUCHMOCTh HAIIPaBJICHUS HMHAYKIMOHHOTO TOKa OT YCJIOBHUWM €ro
BO3HUKHOBEHUS.

DneKkTporeHepaTop MOCTOSHHOTO TOKa.

Jlabopamopnuie padbomut u onvimeot.

1.
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10.

OmnpITel 1O  HAOMIOAEHUIO DJICKTPHU3allMM  TeJl HWHIAYKIHEH | 1pu
COIPUKOCHOBEHUH.

HUccnenoBanne HAEHUCTBHUS JJIEKTPUUECKOTO TIOJSI HA IPOBOJHUKU U
TADJICKTPUKHU.

Co6opka u mpoBepka pabOThI JIEKTPUIECKOM IIETH MMOCTOSHHOTO TOKa.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3mepenne u peryJnpoBaHue HAIPSHKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIbI TOKA, MIYLIETO YE€pe3 PE3UCTOp, OT
COINPOTHUBIICHUS PE3UCTOPA U HAMPSIKECHUS HA PE3UCTOPE.

O1BITHL, JTIEMOHCTPUPYIOIINE 3aBHCHUMOCTh AJIEKTPUYECKOTO
CONPOTHUBIICHUS NPOBOJHUKA OT €ro JJIMHBI, IUIOMIAAXA MONEPEYHOTO
CEUCHUS U MaTepuaa.

[IpoBepka mnpaBWiIa CIOXKEHHS HANPSHKEHHN TIPU  TMOCJIEA0BATEIBHOM
COCJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBuna Ayl CWJIbl TOKA MPU MHapayICIbHOM COEIHMHEHUU
PE3UCTOPOB.

Ornpenenenue padOThI ANEKTPUUECKOTO TOKA, HAYILETO Yepe3 PEe3UCTop.



11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

Omnpenenenue MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIAEIAEMOW Ha
pe3ucTope.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsHKEHUs Ha HE.

Onpenenenue KII/ narpeBarens.

HccenenoBanre MarHUTHOTO B3aUMOACHCTBHUS IIOCTOSIHHBIX MATHUTOB.
N3ydyeHne MarHMTHOrO TMOJS  IOCTOSIHHBIX ~ MAarHUTOB IIPU  HUX
00BEIMHEHUY U Pa3/ICIICHUN.

HccnenoBanne AEUCTBUSA DJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnpITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTHh CHJIBl  B3aHUMOJEUCTBUSA
KATyIIKA C TOKOM M MarHatra OT CWIbl TOKa W HAnpaBJICHUS TOKa B
KaTyILKe.

N3ydyenue nerucTBrsi MAarHUTHOT'O MOJIsL HA IIPOBOJHUK C TOKOM.
KoHcTpyupoBanue u uzyduenue paboThbl JJIEKTPOABUTATEIIS.

N3mepenne KII/] anekTpoaBuraTeabHON yCTaHOBKH.

OnpITel 1O HKCCIEIOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM MHIYKLUU:
UCCIICIOBAHME W3MEHEHUN 3HAYEHUs W HaIPaBJICHUS HUHIAYKIMOHHOIO
TOKA.



9 KUIIACC

MexanuuyecKkue siBJICHUSsI.

Mexannueckoe JABwKeHHe. MarepuanpHas Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXAaHWYECKOIO JBHXKEHHs. PaBHOMEpHOE NpAMOJIMHENHOE
nBrkeHne. HepaBHOMepHOEe mpsiMosinHEHOEe nBHKeHHE. CpenHsss 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOoyckopeHHOe mpsiMojiiHelHoe JBuxkeHue. (CBoOoaHOE
nagenue. OnsiTel ['anumes.

PaBHOMepHOE ABMkKEHHE MO OKPY>KHOCTH. Ilepron m yactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENBbHOE YCKOPEHUE.

ITepseiit 3axkoH HeroTtona. Bropoit 3akoH Herorona. Tperuit 3akoH HproTroHa.
[TpuHUHMI CyNEepO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: Chiia TPEHHUS CKOJIbKEHUs, CUja
TPEHUSI TTOKOS, IPYTUE€ BUIbI TPCHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. J[Bmxkenue miuaner Bokpyr Connua. IlepBas kocmuueckasi CKOPOCTb.
HeBecomocTs u neperpysKu.

PaBHOBecue marepuaibHOM TOYKU. AOCONIOTHO TBEpAOE Teio. PaBHOBecue
TBEPIOTO TeJa C 3aKPETUIEHHON OChIO BpaleHus. MomeHT cubl. LIeHTp TsxecTH.

Nmnynec Tena. M3meHenune ummnyinbca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbca. PeakTuBHOE IBUKEHUE.

Mexannueckass pabora WM MOITHOCTh. PabGoTa CHII TSXKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padbotel. [loTeHIManbHas SHEPTUs Teia, MOJIHIATOrO Haj
MMOBEPXHOCTHIO 3eMiu. [loTeHIIManbHas SHEPTUs C:KaTOM NMpYyKkuHbl. KnHeTnueckas
sHeprus. TeopeMa 0 KMHETUYECKOW SHEPIUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPTHH.

Jemoncmpauuu.
1. HaOmroneHre MeXaHUYECKOTO JBMXKCHUS TeJla OTHOCHTEIIBHO Pa3HBIX TEI
OTCUETA.

2. CpaBHeHHME MyTE€d W TPACKTOPUN [BUKEHUS OAHOTO M TOTO XK€ Tela
OTHOCHUTEJIBHO PA3HBIX TEJ OTCUETA.

N3Mepenune CKOpoCTH U YCKOPEHUS MPSIMOITUHEUHOTO JIBUKEHHS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JBHKCHUS.

HaGmronenne nBrkeHHs Tela 0 OKPY>KHOCTH.

HabGmronenrne MexaHU4eCKuX SBICHUM, TPOUCXOSIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ PAaBHOMEPHOM UM  YCKOPEHHOM JIBH)KCHUHU
OTHOCHUTEJIbHO KaOuHeTa (PU3uku.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAacChl Tela U JCUCTBYIOIIEH Ha HETO
CHJIBL.

HaGmronenue paBeHCcTBa CHII TPU B3aUMOJEHCTBUN TEN.

N3meHeHne Beca Tena npu yCKOPEHHOM JBHKECHHM.

ITepenaya umitynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeoGpa3zoBaHus SHEPTUH NTPU B3AUMOJICUCTBUU TEN.

CoxpaHeHne UMIyJIbca PU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITyJIbca MPU a0COIOTHO YIIPYTOM B3aUMOICHCTBUM.
HaGnionenre peakTUBHOTO JIBHXKEHHUS.

CoxpaHeHre MeXaHUYEeCKOM HEepruu Npu CBOOOIHOM NaJACHHUH.
CoxpaHeHne MEXaHMYECKOM SHEPIUU MPU JBHKEHHUH TeNa NOJ IEHCTBUEM
PY>KUHBI.

Jlabopamopnuvie padbomot u onvimot.

1.

10.

11.

KonctpyupoBanue Tpakra Jjisi pa3roHa U JajbHEUIEro PaBHOMEPHOIO
JIBUYKCHUS TIIApUKa WA TEICHKKH.

OnpeneneHue CpeaHEd CKOPOCTU CKOJBXKEHMsSI OpycKa WM JIBHKCHUS
IIapyKa Mo HAaKJIOHHOM TJIOCKOCTH.

OnpeneneHue yCKOpPEHHsI Tejla TPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOM IJIOCKOCTH.

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

[IpoBepka ruMOTE3bl: €CIM TpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOM CKOPOCTHU IYTH OTHOCSATCS Kak psJ HEYETHBIX YHUCET, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTA CHJIBI TPEHHS CKOJBKEHHS OT CHJIBI
HOPMAJILHOTO JIaBJICHMUS.

Omnpenenenue kKodphUIIMEHTA TPEHUS CKOJBXKEHUS.

Onpenenenue KECTKOCTU NMPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JIBIDKCHUM Teja
0 TOPU30HTAJIbHON MTOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH TMpU TOABEME TIpy3a C
UCIIOJIb30BaHUEM HETIOJIBIKHOTO Y TTOJIBHYKHOTO OJIOKOB.

N3ydeHne 3akoHa COXpaHEHUs SHEPTHUU.

Mexanu4yeckue K0J1e0aHUS U BOJIHBI.

Konebarensnoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHMIA: TIEpUOI,
4acToTa, aMIUIATya. MaTtemaTnueckuii 1 NpyKUHHbIA MasTHUKU. [IpeBpaiieHue
SHEPIUM NpH KOJIeOATETIBHOM JIBUKEHUU.

3aryxaromue  KojeOaHus.  BeIHyxkIeHHble  KojeOaHus.  Pe3oHaHc.
Mexannyeckue BoJIHBL. (CBOWCTBA MeXaHMYeCKUMX BOJH. [IpomonpHble W



[IOIIepeYHble  BOJHBL. JIJIMHA BOJIHBI U CKOPOCTh €€ PacHpOCTPaHECHUS.
Mexannyeckue BOJIHBI B TBEPIAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3Byka u BbicoTa TOHA. OTpaxkeHue 3Byka. MHPpa3Byk u
YIBTPa3BYK.
Jemoncmpayuu.

1.
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HaGmionenne koneGaHuii Ten MOJ JEWCTBUEM CHIIBI TSXKECTH M CHIIbI
yIPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTU U Ha TPYKUHE.

Habmonenme BIHYKIEHHBIX KOJICOaHH U pe30HaHCa.

PacnipocTpanenue npoI0IbHBIX U MOTIEPEYHBIX BOJH (Ha MOJIEIIN).
Habmroenme 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnuvie padbomot u onvimot.

1.

7.

OmnpeneneHue 4YacTOThl U TMepuUoja KojaeOaHUW MaTeMaTHYECKOTO
MasiITHUKA.

OrnpeneneHue 4acToThl U Neproja KojaeObaHu Mpy>KMHHOTO MasTHUKA.
NccnenoBanne 3aBUCUMOCTH NIEPHOJIa KOJICOAHHM MOJIBEIIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH Mepuoa KOaeOaHU MPYKUHHOTO MasITHUKA
OT Macchl Tpy3a.

[IpoBepka He3aBUCUMOCTH Tiepuoja KoJieOaHUN Tpy3a, MOJBEHIEHHOTO K
HUTH, OT Macchl Ipy3a.

OnpIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  Mepuojia  KoJieOaHui
NPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
N3mepenue yckopeHus: CBOOOHOTO MaCHHUS.

JIEKTPOMATHUTHOE I10JIe U 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMAarHUTHOE  MoJie.  DJIEKTpOMarHuTHele  BOdHBL.  CBoiicTBa

BJICKTPOMATrHUTHBIX BOJIH. [lIkama »ieKTpOMarHUTHBIX BOJH. Mcmolsib3oBaHue
3JIEKTPOMATHUTHBIX BOJIH JIJISl COTOBOM CBSI3U.
DnekTpoMaruuTHas npupoaa cBera. CkopocTh cBeTa. BosiHOBBIE CBOMCTBA

CBCTa.

Jemoncmpauuu.

1.
2.

CBolicTBa JIEKTPOMATHUTHBIX BOJIH.
BomHoBEIE CBOMICTBA CBETA.

Jlabopamopnwie padbomot u onvimot.

1.

N3yyenue CBOWCTB IIEKTPOMATHUTHBIX BOJH C TIOMOIIBIO MOOUIBLHOTO
TenedoHa.

CBeTOBBIE IBJICHHS.



JlyueBas  Mmopmenbs  cBera.  Mcroynukum — cBera.  lIpsaMonuHeinHoe
pacnpoctpanenue cBeta. 3atMeHusa ConHua u Jlynsl. Otpaxenue cera. [lnockoe
3€pKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenue cBeta. 3akoH TmpenomicHus cBera. [losHoe BHyTpeHHEe
OTpaXeHue cBeTa. VCcnonb30BaHME TIOMHOTO BHYTPEHHETO OTPaXEHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xon onayuedr B guH3e. OnTuueckas cucrtema (Qortoamnmapara,
MHKpOCKONa M Telieckoma. [7a3 Kak onrhyeckas cuctema. baum3opykocTh H
JaTbHO30PKOCTb.

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

Jemoncmpayuu.

[IpsAmMonHEHHOE pacpoCTpaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenue n300pa>keHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBeTa.

OnTuueckuii CBETOBO/I.

Xon mydelt B coOuparoiiei JuH3e.

XoJ JIyueu B pacCEeHBarOIIEH JIMH3E.

[Tony4yenue nzo0paxeHnt ¢ TOMOIIBIO JHH3.

[Tpuniun peictBus ¢oToarnmapata, MUKPOCKONA U TEJIECKOIA.

10. Monenb riasa.

11. Paznoxxenue 06enoro cBeTa B CIEKTP.

12. [lomy4yenne Oenoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHMOCTH yIJla OTPaKEHUSI CBETOBOTO Jiyda OT yrjia

NaJCHUs.

2. W3yuenue xapakTepuCTUK U300paXKEHUS MIPEIMETa B INIOCKOM 3epKale.

3. HccnemoBanue 3aBUCUMOCTH yrja IIPEJIOMIICHUSI CBETOBOIO JIyya OT yriia
[IaJICHUS] HA TPAHULE «BO31YX—CTEKIIO».

4. Tlomyuenune N300paKeHUM C TIOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI cOOMparomieit
JIUH3BL.

6. OMBITHI IO PA3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnpITBl IO BOCHPUATHIO I[BE€TA MPEAMETOB MPU UX HAOIIOJCHUM Yepe3
I[BETOBBIC (PMIIHTPHI.

KBaunToBbBIC sIBJICHHS.

Oneitel Pesepdopna u mnanerapHas Mojenb aroma. Monens atoma bopa.

Hcnyckanue u nornomnieHue ceera atomoM. KBanTel. JInHeyaTeie CIIEKTPHI.
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PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOeHUE aTOMHOTO
anapa. HykimoHHas wmoxaens aroMHoro sapa. HMsoronbsl.  PaguoakTuBHBIE
npespanieHus. [lepuon nomypacmnana aTOMHBIX SIEP.

SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3aps0BOTO M MACCOBOTO YMCEIL.
OHeprusi CBsi3M aTOMHBIX sifep. CBsA3b Macchl M 3HEpruu. Peakunu cuHTE3a H
nenenus anep. Mcrounuku sueprun CosiHLa U 3BE3.

SnepHas sHepretuka. JleMCTBHUS pPagUMOAKTUBHBIX W3JIYYCHUN Ha JKUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CnexTpbl U3TyYEHHUS U MOTJIOIMIECHHUS.

2. CnexTpbl pa3au4HbIX T'a30B.

3. CnekTtp Bopopoa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHU3UPYIOIIUX U3ITYyUYEHUN.

6. Peructpanus u3nyueHus NpUpOIHbIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3TyUYEHUSI.

2. HccinenoBaHue TPEKOB: M3MEPEHUE DSHEPrHUM YacTHLbI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepeHue paanoakTUBHOTO (hOHA.

IToBTOPUTEIBLHO - 0000 AU MOTYJIb.

[loBToputensHo -  oboOmaromuii  MOAyNb  MpeAHa3HAYeH  JUIsd
CUCTEeMaTH3allMkd M  00O0OIIEeHUS MPEIMETHOTO  COAEpXKaHWS U ONBITa
JEeSTENBHOCTH, MIPUOOPETEHHOTO MIPU M3YUYEHUHU BCETO Kypca (GU3UKHU, a TAKKE IS
MOJITOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY »JK3aMEHY 10 (QU3HKE JUIsd
00ydJaromuxcs, BEIOPABIIUX ATOT YUYEOHBIN IIpeaMET.

[Ipy “3ydeHHU JAHHOTO MOJYJISI PEANTH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JesITEeIbHOCTH, HA OCHOBE KOTOPBIX 00ECHEUYMBACTCS TOCTHKEHHE MPEIMETHBIX U
METanpeMETHbIX  IUIAHUPYEMBIX  pe3ylbTaToB  00ydeHus, (GopMupyercs
€CTECTBEHHOHAYYHasl TPAaMOTHOCTh: OCBOCHUE HAYy4HBIX METOAOB HCCIIEIOBAHMS
SBJICHUI MPUPOJbI W TEXHUKH, OBJIAJICHUE YMEHUSMU OOBICHATH (PU3HUYECKUE
ABJICHHS, IPUMEHSAS IOJyYCHHBIE 3HAHWSA, pelaTh 3a7a4yd, B TOM 4HCIIE
KAUECTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[IpyHIMOMANBHO AESATENBHOCTHBIN XapakTep JAHHOIO pasjeia pealu3yercs
32 CYET TOrO, YTO OOyYaroluecs BBINOJHAKT 3aJaHus, B KOTOPBIX WM
IpeJaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHMHM paclo3HaBaTh W HAYYHO OOBSICHATH
(u3nyeckue SIBICHMS B OKPYXKAIOLIEH IPUPOE U TOBCEAHEBHOM KU3HH;



WCITOJIb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUSCKUX SIBICHUH, B TOM
quCIIe JIsl IPOBEPKU TUIIOTE3 ¥ MOJTYyUYCHUS TEOPETHUECKUX BHIBOJIOB;

OOBSICHATh HAYYHBIC OCHOBBI HanOOJIEe BaXXHBIX JOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAPpUMEpP, MPAKTUICCKOTO UCIIOIB30BaHUS PA3INIHBIX UCTOYHHKOB
DHEPTrUM Ha OCHOBE 3aKOHA MPEBPAICHUS W COXPAHCHUS BCEX M3BECTHBIX BHUIOB
DHEPTHUH.

Kaxnmas w3 TeM JaHHOTO MOJYJsS BKIIOYACT AKCICPUMEHTATBHOE
uccieqoBaHne 00oOMIaronmero xapakrepa. Moayns 3aBepiiaeTcsl MPOBEACHUEM
JIMArHOCTUYECKOW 1 OIIEHOYHOH paboTHI 332 KypC OCHOBHOTO O0IIET0 0Opa3oBaHUsI.



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

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
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 MPAKTUYCCKUM MPUMEHEHUEM JTOCTHKCHHU I
buzuky;

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

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ rapMOHHYHOTO
IOCTPOEHHUSI, CTPOIOCTH, TOUHOCTHU, JAKOHUYHOCTH;

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 HCCIEeI0BATEIbCKOMN
NEeATEIbHOCTH;

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

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro obpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C 3JIEKTPUUYECKHUM M TEIUIOBBIM OOOPY/OBaHHEM B
JOMAITHUX YCIOBUAX;

- chOpMHpPOBAaHHOCTh HaBBIKa peIiekcuu, TMpPU3HAHHWE CBOETO IMpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTMBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3alUud, TOpoJa, Kpas) TEXHOJOTHYECKOU U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUYECKUX
3HAHUM,

- UIHTEPEC K MPaKTUUECKOMY U3Yy4YEeHUIO npodeccuit, CBSI3aHHBIX C QU3UKOM;

7) 3KOJIOTHYeCKOTr0 BOCIIUTAHMS

- OpUEHTalMsl Ha MpPUMEHEHHE (U3WYECKUX 3HAHUM JIA pelleHus 3ajad B
o0JlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX TTOCIEACTBUH JJIs1 OKPYKAIOLIEH CPEIbI;

- OCO3HaHME TJI00ALHOTO XapaKTepa AKOJOTHUYECKUX MPOOIeM U MyTeH uX
pelIeHus;

8) amanTanum K M3MEHSIOIIUMCH YCJOBHUAAM CONMAJIBLHOM W NPHPOAHOM
cpeabl:

- TOTpPeOHOCTh BO B3aUMOJICHCTBUU MPU BHITIOJIHEHUU UCCIEAOBAHUNA U
MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

- TOBBIIIEHWE YPOBHS CBOEM KOMIETEHTHOCTH 4Ye€pe3 MNPaKTUYECKYIO
NESTEIbHOCTD;

- TOTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUMU, B TOM duciie GOPMYTUPOBATH
U7, TIOHSTHUS, TUTIOTE3bI O GU3BUIECKUX OOBEKTAX U SABJICHUSX;

- OCO3HaHue NePUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00yacTu
[1)76370 478

- IUITAHUPOBAHHE CBOETO PAa3BUTHUA B NPUOOPETEHUU HOBBIX (PUIMUECKHUX
3HAHUM;

- CTpEeMJICHUE aHAJTU3UPOBATh U BBISIBISITH B3aUMOCBSI3U MPUPOJIBI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3MUECKUX 3HAHUM;

- OILICHKa CBOMX JICMCTBHM C YYETOM BIMAHUS Ha OKPYXKAIOIIYI0 Cpeny,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIMA.

METAHNPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe ocBOeHHS mporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO

oOmrero oOpa3oBanus y o0ydaromerocsi OyayT chopmMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKAaTHUBHbIE  yHHMBEpCaJbHblE  y4ue€OHbIE  JEUCTBUS, pEryJATHBHbBIC
YHUBEpCAJIbHbIC YUEOHbBIC JIEUCTBUSI.



Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBIC Y4eOHbIC JCHCTBHUS

ba3oBble JIoruuecKkune I[CﬁCTBHHZ

BBISIBISITh M XapaKTEpHU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(stBIIEHUM);

YCTaHABJIMBATh CYLUIECTBEHHBIN MPU3HAK KJacCU(UKAIIMU, OCHOBaHUS JJIs
0000111eHHs U CPAaBHEHHS;

BBISIBJISITh 3AKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCSIINXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh NPUYUHHO-CIICJICTBEHHBIE CBSI3M TMPHU HU3YyYEHUU (PUBHUECKHUX
SBJICHUW U TMPOIIECCOB, J€NaTh BBIBOJbI C MCIOJIb30BAHUEM JIE€YKTHUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aHMMOCBSI3AX
($u3HUECKUX BETUYHH;

CaMOCTOSATEJILHO BBIOMpPATh CHOcO0 perieHus: y4eOHOM (Qu3nueckon
3alauyu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BHIOOp Hauboliee
MOJIXO/ISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBbIe uccienoBaTebCKIeE 1eMCTBUS.

UCII0JIb30BaTh BOIPOCHI KaK UCCIICI0BATCILCKHIA HHCTPYMEHT ITO3HAHUS;
IIPOBOJIUTH MO CAMOCTOSITEIBHO COCTABIICHHOMY TUIaHY OTIBIT, HECIIOKHBIN
(U3NYECKUIT IKCTIIEpUMEHT, HEOOJBIIOE UCCIeOBaHHE (DU3UIECKOTO
SIBIICHUS;

OLICHWBAaTh Ha TIPUMEHHUMOCTh H JOCTOBEPHOCTh HWH(POPMAIHIO,
MIOJTYYSHHYIO B XOJI€ UCCIICJIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
NPOBEAEHHOTO HAOIOICHMSI, OTIBITA, HCCIICIOBAHUS;

NPOTHO3UPOBATh  BO3MOXKHOE  JaJbHEHIee pa3BUTHE  (DU3HMUECKHUX
IPOIIECCOB, a TAKXKE BBIIBUTATH MPEATIONOKEHHS 00 X Pa3BUTHUU B HOBBIX
YCIIOBHSIX U KOHTEKCTAaX.

Pabora ¢ undgopmanmeii:

IPUMEHSTH Pa3IMYHBIC METObI, HHCTPYMEHTHI U 3alpPOChI MPU MOUCKE U
orbope MH(pOPMAIMKM WA JAaHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
dbu3nveckoi 3a1a4m;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH UHOOPMAIUIO
Pa3IUYHBIX BUIOB M JOPM IPEACTABIICHHUS,

CaMOCTOSITCJIbHO  BBIOMpAaTh ONTUMAJIbHYI (OpPMY IMpEaCTaBICHUS
uHbOpMaIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpauKOi M MX KOMOUHAIIUSIMH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:

B XoJe oOCyXJeHus y4deOHOro Marepualia, pe3yiabTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI U



BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha PEIICHHE 3aJlauyd U TMOJJepKaHue
0J1aroKeaaTeaIbHOCTH OOIICHMS,

COTIOCTABJIATh CBOM CYXICHUS C CYXICHUAMH JPYTrUX YYaCTHUKOB
Juasnora, 0OHapYy>KUBaTh Pa3IUyUe U CXOJICTBO MO3ULIUIA;

BBIPQXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJMYHO MPECTABISITh PE3YIbTAThl BBIMOJIHEHHOTO (DU3UYECKOTO OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TPOCKTA);

NOHUMATh W HKCIOJb30BaThb  NIPEUMYIIECTBAa  KOMaHIHOW U
WHJIUBUIYaJTbHOW pabOThl MpHU pPEIICHUH KOHKPETHOM (Quznueckoi
npo0JIeMBbl;

NPUHUMAThH 1I€JTM COBMECTHOM JEATEIbHOCTH, OPTaHW30BBIBATH JCHCTBUS
no e€ JOCTIKCHHUIO: paclpeleNisiTb pojiu, OoOCyX JaTh MpOIEcChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITIOJIHSITH CBOKO YacTh paOOThI, IOCTUTAsl KaUeCTBEHHOTO Pe3ysibTaTa Io
CBOEMY HAIPABICHUI0O U KOOPAWHUPYS CBOM JICHCTBUA C JPYTHUMHU
YIeHAMU KOMAaH/Ibl;

OIICHUBATh KA4eCTBO CBOETO BKJAJa B OOIIMA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITETLHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aHMOJICHCTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHsIX, TPEOYIOIIHNX
TUTsE petieHust GU3NIECKUX 3HAHMI;

OpUEHTUPOBATHCS B  PAJMMUHBIX  MOAXOAAX MNPHUHATHS  pelICHUN
(MHOIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyIMIeE, MPUHATHE pelIeHUN
TPYION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pPelIeHUs GU3MUECKON 3a7a4u WU
IUTAaHA WCCJIEOBAHMS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATH Mpe/jIaracMble BApUAHThI PEIICHUII;
JIenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBbIN NHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPHUYMHBI  JOCTWKEHUSA (HEIOCTH)KCHHS) PE3yJbTaTOB
JeSTEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUeckoro WCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOATENbCTB, W3MEHMBIIUXCS CHUTYyallMi, YCTAHOBIJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;



CTaBUTh ce€0s1 HA MECTO JPYIrOro 4eJIOBEKa B XOJ€ CIOpa WIM IUCKYCCUU
Ha Hay4YHYI0 TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOro;
MPU3HABATH CBOE MPABO HAa OMIMOKY NMPU pEeLlIEHUU (PU3NYECKUX 3a/1ay WU
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIOro.

NPEAMETHBIE PE3YJIBTATHI

K xoHiy o0yuenust B 7 kjaacce npeIMETHBIC Pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHSA: (PU3MYECKHE H  XUMHYECKUE  SIBJICHMUS,
HaOII0JIeHUEe, JKCIEPUMEHT, MOJENb, TUIIOTE3a, CIMHUIBI (PU3MUECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSHMS BellecTBa (TBEPIOE,
KHUJKOe, Ta3z000pa3HOE), MEeXaHWYECKOe JBIDKCHHE (paBHOMEpHOE,
HEpaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpUs, PaBHOACHCTBYIOIIASL
cHuIa, nedopmanus (ympyras, TJIacTUYecKasi), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

pasnmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHHUE YaCTHIl BEIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPAaBHOMEPHOE  JIBIDKCHUE,  HHEPIA,
B3aMMOJICHCTBHE TEJI, PaBHOBECHE TBEPABIX TEJI C 3aKPETUIEHHOM OCHIO
BpallleHus, Tepeaada JaBJICHUS TBEPABIMUA TeJaMH, >KHUIAKOCTIMH U
razamMu, arMochepHoe JaBJICHHE, IUIaBaHWE TEJ, IPEBPAIICHHS
MEXaHMYECKOW SHEPruM) IO OMHMCAHUIO UX XapaKTEpPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JICMOHCTPUPYIOMINUX JaHHOE (DH3NUECKOE SIBJICHHUC;,
pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpY)KaloIlleM MHpE, B TOM 4HCiIe (U3UYCCKHE SBICHUS B IPHUPOJIC:
MPUMEPHI JIBMHKEHUSI C Pa3IMYHBIMU CKOPOCTSIMH B JKMBOM U HEXUBOU
NpUPOJE, JCHCTBHE CWJIBI TPEHUS B MPUPOAE M TEXHHUKE, BIUSIHUE
aTMOC(EpHOI0 JaBJEHUS Ha KMUBOW OpraHW3M, IIaBaHUE PbIO, pbIYarv B
TeJie YeJaoBeKa, IPU ITOM MEPEBOJIUTH MPAKTHYECKYIO 33/1a4y B YUEOHYIO,
BBIICIISITH CYIIECTBEHHBIC CBOWCTBA (TTPU3HAKN) (DU3UUCCKHUX SBICHUM;
OTMCHIBaTh U3YYCHHBIC CBOMCTBA TENl M (DU3UUECKUE SBICHUS, HUCIIOIb3YS
dbusnueckre BeNIWYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpEM,
MyTh, CKOPOCTh, CPEIIHSIS CKOPOCTb, CHUJIa YIIPYTOCTH, CHJIa TSHKECTH, BEC



TeNa, CWIa TpPeHUsA, JAaBieHue (TBEPAOTO Tena, >KUAKOCTH, Tasa),
BBITAJKMBAIONIAsl CHJIa, MEXaHHYecKas pabdoTa, MOIIHOCTb, IJICUO CHIIBI,
MOMEHT CHJIBI, KO3()DQHUIMEHT TOJNE3HOro JACWCTBUS MEXaHH3MOB,
KUHETHYECKas W TOTEHIMaNbHAs SHEPrus), MPH OMHCAHWU TMPABUIHHO
TPaKTOBaTh  (PU3MYECKH  CMBICT  HCIONB3YyeMBIX  BEIWYHH, HX
0003HaYeHUsT W EAUHMIBl (U3HMUYECKUX BEIWYHUH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (PM3MYECKYIO BEIUYUHY C APYTUMHU BETUYMHAMH,
CTPOHTH IrpapvKN U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYNH;
XapaKTepu30BaTh CBOWCTBAa Tel, (HU3MUECKHE SBICHHUS M MPOIECCHI,
UCIIONIB3Ysl TIpaBUJia CJIOXEHUsI CUil (BIOJb OJHOM MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs phiuara (0Joka),
«30JI0TO€ TPABHIIO» MEXAaHUKH, 3aKOH COXpAaHEHUS MEXaHHMYeCKOn
SHEPrUH, TpPHU OITOM JaBaTh CJOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMHACHIBATh €T0 MaTEMATHUECKOE BBIPAKCHHE;

OOBSICHATH (PU3MUECKUE SIBICHUS, TPOIIECCHI U CBOWCTBA TEJ, B TOM YHCIIE
M B KOHTEKCTE CHTYyallMii TPaKTHKOOPHUEHTHPOBAHHOTO XapakTepa:
BBISIBIIATh NIPUYNHHO-CJICICTBEHHBIC CBS3HM, CTPOUTH OOBSICHEHHE W3 1—2
JIOTHYECKUX IIaroB ¢ OMOpOoW Ha 1-2 M3ydeHHBIX CBOMCTBA (PH3MUECKHUX
ABJICHUM, (PU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3anayd B 1—2 JEUCTBUS, MCMOJb3YyS 3aKOHBI U
dbopMyIbl, cBs3bIBaOIIME (DU3MUECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCIIOBUS 3aJlayyl 3aMUChIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3NUYecKue
BEJIMYUHBI B (OPMYJIBI M TPOBOAUTH PACUETHI, HAXOJIUTH CIPABOYHbBIC
JaHHBIE, HEOOXOAMMBIE NIl PEIICHHs 3374, OLIEHUBATh PEATUCTUUYHOCTh
MOJIY4EeHHON (DU3NUECKOU BEITMYMHBI,

pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOIIU
(bu3MUeCKrX METOIOB, B OTIMCAHUM MCCIICIOBAHUS BBIJCISTH IPOBEPSIEMOE
OpeanojoxkeHue  (TUmoTesy),  pasiuyarb M HHTEPIPETHPOBATH
NOJYyYEHHBI pe3ysbTaT, HAXOAUTh OIIMOKM B XOJE OIbITa, JejaTh
BBIBOJIbI IO €TI0 pe3yJibTaTaM;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBJICHUN WU
buznueckux CBOWCTB TeJ: dbopmynupoBaTh IpOBEpPSIEMbIE
HPEINOI0KEHUs, COOMPATh YCTAHOBKY U3 MPENI0KEHHOTO 000py10BaHUS,
3aMHUChIBATh XOJ OMBITA U (DOPMYITUPOBATEH BHIBOIBI;

BBITIOJIHATD TPSIMbIE W3MEPEHUS] PACCTOSHUS, BpPEMEHH, MAacchl Tela,
00béMa, CHJIBI M TEMIIEPATypbl C UCIOJb30BAHHEM AaHAJOTOBBIX U
mupoBBIX TPHOOPOB, 3AMUCHIBATH TOKa3aHUS MTPHOOPOB C YIETOM
3a/1aHHOM aOCOJIFOTHOW MOTPEIIHOCTH U3MEPEHMUIA;



MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (PU3NYECKOW BEJIMYUHBI OT
JIPYrol C UCMOJb30BaHUEM TMPSAMBIX H3MEPEHUN (3aBUCHUMOCTH MyTHU
PAaBHOMEpPHO JBHXKYILETOCS Tela OT BPEMEHU JBIWKECHMS TeJa, CHUIIbI
TPEHUs CKOJIBLKEHUS OT Beca Teja, kKauecTBa 00paOOTKU MOBEPXHOCTEN TeN
Y HE3aBHCUMOCTH CHUJIbI TPEHUS OT TJIOIIAIA CONPUKOCHOBEHUS TEJ, CUIIBI
YOPYTrOCTH OT YJIMHEHUS TMPYKUHBI, BBITAIKUBAIONIEH CUIIBI OT 00bEMa
MOrPYKEHHOM YaCTH TeJIA U OT IUNIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJia, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUMN
TJIaBaHUs TEJ, YCJIOBHM paBHOBECHS pblyara M OJOKOB), y4acTBOBaThb B
IJIAHUPOBAaHUU  y4eOHOTO MCCJEAOBaHUs, COOUpaTh YCTAHOBKY U
BBITIOJIHSITh M3MEPEHUS, CIeAys MPeIOKEHHOMY IUIaHy, (UKCHUPOBATh
pe3yabTaThl TMOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BUJIC
PEJIOKEHHBIX TabIuIl U TpaduKOB, JeNaTh BBIBOABLI IO pe3ysibTaTaM
UCCJIC/IOBAHUS;

IIPOBOJIUTh KOCBEHHBIC H3MEpeHMs] (U3UYECKUX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUJAKOCTH M TBEPAOrO Tejia, CHIa TPECHHUS CKOJbKEHUS,
JaBJICHWE  BO3/AyXa, BBITAJKHUBAIOIIAs  CWIa, JICUCTBYOIIas  Ha
NOTPYXEHHOE B JKUJIKOCTh TeNO, KOA((UIMEHT TO0JIE3HOTO JACHCTBUS
IPOCTBIX MEXaHU3MOB), CJHEAysd MPEIIOKEHHON HHCTPYKIMHU: TPHU
BBIMIOJTHEHUU WU3MEPEHUN CcOOMpaTh HKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYHCIISITh 3HAUEHUE UCKOMOW BEJIMYHHBIL;

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

yKa3blBaTh TMPUHIUIBI JIEUCTBUS MPUOOPOB M TEXHHUUECKHX YCTPOWCTB:
BEChI, TEPMOMETpP, IWHAMOMETp, COOOIIAIONMIUECS COCYIbl, OapomeTp,
phIyar, MOJBUKHBIM U HETIOABUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS  U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMNOPOM HA HMX OMNUCAaHUS (B TOM 4YHUCIE:
NOAIIMITHUKHA, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKUN IIpeEcCC,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, APEOMETP), UCIIOJIb3YS 3HAHUS
0 CBOMCTBaxX (pM3MUYECKUX SBICHUNU M HEOOXOIUMBIC (HU3UYECKUE 3aKOHBI
U 3aKOHOMEPHOCTH;

NPUBOJIUTHL  TpUMEPHl  (HaXoauTh  HWHGOOpPMAIMIO O  MpPUMEpax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0palieHnu ¢ MpuoopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHSI 3I0POBbS M COOJIIOACHUS
HOPM 3KOJIOTHYECKOT0 MOBEACHUS B OKPYKaIOIIEeH cpeje;

OCYLIECTBIISITh OTOOp HWCTOYHUKOB uHpopmanuu B HHTepHeTe B
COOTBETCTBHHM C 33IaHHBIM MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIINXCS



3HaHUW © TYyTEM CpaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIACIATH
uH(POPMAIMIO, KOTOpas SIBISAETCS MPOTHBOPEUYMBON WM MOXKET OBITh
HEIOCTOBEPHOM;

MCIIOJB30BaTh MPH BBHIMOJIHEHWN YU4E€OHBIX 3a/laHuil HAYyYHO-TIOMYJSPHYIO
auTepatypy (usmueckoro - coaepikaHMs, CIPABOYHBIE MaTepHAabI,
pecypchl cetn VIHTepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBIC U YCTHBIC COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMaIuu (HU3MUECKOTO COACPIKAHUS, B TOM
qrcie MyOJINMYHO JeNaTh KpaTKhe COOOMICHHSI O pe3yibTaTax MPOEKTOB
WIK Y4eOHBIX HCCIENOBaHWA, TPU OSTOM TPAMOTHO HCIOIH30BATh
W3yYCHHBI TIOHATUHHBIA ammapaT Kypca (U3HKH, COIMNPOBOXKIAThH
BBICTYIUICHUE TIPE3CHTAICH;

NPy BBHIMIOJTHCHUH YYEOHBIX IMPOEKTOB W WCCICJOBAHHUN pPaCIPENeiisiTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBHHM C ITOCTABJICHHBIMH 3aJ]a4aMH,
CIIETUTHh 32 BBHINIOJHCHWEM IUIaHA JCWCTBUH, aJCKBATHO OIICHUBATH
COOCTBEHHBIH  BKJAX B  JEATCIILHOCTh  TPYIIbBI, BBICTPAUBATh
KOMMYHHKAaTHBHOE B3aUMOJICUCTBUE, YIUTHIBAasE MHEHUE OKPYKAIOIIUX.

K xoniy oOyuenusi B 8 Kiacce nmpeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BATh MOHITHUS: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE JBHKCHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIIIMYECKUE U
amop(HbBIe TeJa, HACBHIIEHHBI W HEHACHIIICHHBIA TMap, BIAXHOCTb
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSSI HHEPIus, TEIUIOBOW JBUTATEINb,
AJIEMEHTAPHBIN JIEKTPUUECKHUM 3apsl, ANEKTPUUYECKOE MOJIE, TPOBOJIHUKU
U JUAJIEKTPUKH, IOCTOSHHBIA SJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pa3nnyath SBICHUS (TEIUIOBOE PACHIMPEHUE M C)KaTHe, TeIlonepenaya,
TEIUIOBOE PAaBHOBECUE, CMAYMBAHUE, KANMJUISIPHBIC SIBICHUS, UCIIAPEHHUE,
KOHJICHCALIUs, IUIaBJIICHUE, KpHUCTauih3anuus (OTBEpAEBAHUE), KHUIIEHUE,
TeIUIonepeada (TeTI0NpPOBOJHOCT, KOHBEKIH, U3IIy4YEeHUE),
AJIEKTpHU3alus TeJl, B3aUMOJCHCTBUE 3apsAN0B, NEHUCTBUS AJIEKTPUUECKOIO
TOKAa, KOPOTKOE€ 3aMBIKaHHWE, B3aWMMOJCHCTBUE MAarHUTOB, JICWCTBUE
MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHAYKIKS)
[0 ONHCAaHUK) MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIMHX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MUECKHX SBICHUN B
OKpYXaIoleM MHpE, B TOM uncie (U3UYECKUE SBICHUS B TPUPOJIE:
IIOBEPXHOCTHOE HATSHKEHUE W KalWUISIPHBIE SIBICHUA B MPUPOJE,
KpUCTaUibl B mOpupone, uznydeHue CoyHIA, 3amMep3aHrue BOJOEMOB,



MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, AIEKTPUYECKHE
ABJICHUS B atMmocdepe, 3JEeKTPUUECTBO >KUBBIX OPraHU3MOB, MATHUTHOE
nosie 3eMiH, Jpeiid MOJIOCOB, POJb MAarHUTHOTO MOJs JUIsl JKM3HU Ha
3emiie, NOJSIPHOE CUSHUE, IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a]auy B
y4eOHYI0, BBIJCISTH CYIIECTBEHHbIE CBOMCTBA (NMpU3HAKU) (PU3MUECKUX
SIBJICHUI;

OMKCHIBATh MU3YyUYEHHBIE CBOMCTBA TeN M (PU3UYECKUE SIBICHUS, UCHIONIB3YS
dbuznYecKkre BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSIS YHEPTUsI, KOTUYECTBO
TEIUIOThI, yJedbHas TEIUIOEMKOCTh BEUIECTBAa, yJeJdbHAs TeIIoTa
IUTABJICHUS, YJelbHas TeIioTa MnapooOpa3oBaHus, YAENIbHas TEIUloTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM
MalIuHbl, OTHOCHUTENbHAS BIAXKHOCTh BO3/yXa, 3JEKTPUUYECKHUM 3apsj,
CUJIa TOKa, JJEKTPUYECKOE HaIPSKEHUE, COMPOTHUBICHHUE IPOBOJHUKA,
ylIeTbHOE  COMpPOTHBJIEHHE  BEUIeCTBAa, pabora W MOIIHOCTb
ANIEKTPUYECKOr0  TOKAa), TNpPHU ONHUCAHMHM TPABWIBHO  TPAKTOBATH
(Gu3MUYECKUl CMBICIT MCTHOJIB3YEMbIX BEIMYMH, O003HAYEHUS U E€IMHMIIBI
Gu3MUeCKUX BEJMYMH, HAXOJIUTHb (OPMYJbI, CBS3bIBAIOIINE JIAHHYIO
(GU3UYECKYI0 BEJIMYMHY C JAPYTUMH BEIWYHWHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUUUH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBJICHHUS W TPOIECCHI,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHHUS MOJIEKYJIIPHO-KMHETUUYECKON TEeopuu
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMN ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsjaa, 3akoH OMa uisl ydacTKa LEIH, 3aKOH
JIxxoyna—JIeHia, 3aKOH COXpaHEHUs DHEPrUM, NpPU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA W 3alUCHIBATh €r0 MaTEMaTU4YE€CKOe
BBIPAXKEHUE;

OOBSCHATh (PU3NYECKHE TMPOIECCHl M CBOMCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE CUTyallluid MPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
IPUYUHHOCIEICTBEHHBIC CBSA3U, CTPOUTH O0BsICHEHUE U3 |—2 JTOTHYECKUX
IaroB ¢ Omopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3UUYECKUX SIBJICHUM,
(Gu3nYeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3aJayud B 2—3 JEHCTBHS, HCMOJB3YSd 3aKOHBI U
dbopMyIbl, cBs3bIBAOMNE (HU3MYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBUS 3aJlauyd 3alKChiBaTh KPATKOE YCIOBHE, BBISBISATH HEJOCTATOK
JAHHBIX JUISI DPEIICHHUs 3a7add, BBIOUpaTh 3aKOHBI W (POpPMYIIHI,
HEOoOXOMMMBIE i €€ penieHHs, MPOBOJWTH pPacdyéThl W CPABHUBATH
MOJIyYEHHOE 3HaueHUe (PU3NUECKON BEIMUUHBI C U3BECTHBIMU JIAHHBIMH;
pacro3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEHIUTh MPU MOMOIIU
(GU3UYECKUX METOJO0B, HWCIOJIb3Yys OINHMCAHUE HCCIIEIOBAHUS, BBIICISATH



MpoBEpsieMOE  MPEAINOJIOKEHNUE, OIECHUBATh MPAaBUIBHOCTh MOpPsIKa
MIPOBEJICHUS UCCIICIOBAHMS, JeaTh BEIBOBL,

MPOBOJUTh OMBITHl 1O HAOMIOJEHUIO (UBUYECKUX SIBICHUU WU
bu3UYeCKUX CBOMCTB TeN (KaNWUISIPHbBIC SIBJICHUS, 3aBUCUMOCTh JJaBJICHUS
BO3J/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOIECcca OCTHIBAHUS U
HarpeBaHus TPU H3JIYYEHUHM OT I[BETa U3Jydarouield (Mmorjolaromniei)
MOBEPXHOCTH, CKOPOCTh MCHApPEHUs] BOJbI OT TEMMEPATYPhl KUJIKOCTH U
wiomaau e€ TMOBEPXHOCTH, OJJIEKTPU3AIUs TEJI U B3aUMOJEHCTBUE
ANEKTPUUYECKUX  3aps0B, B3aUMOJICUCTBHUE TIOCTOSHHBIX MAarHUTOB,
BU3yaJIU3allUsl MArHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHuTHOTO TIOJIsi Ha MPOBOJHUK C TOKOM, CBOWMCTBA JJICKTPOMArHuTa,
CBOMCTBa DJEKTPOJBUTATENSI TOCTOSIHHOTO TOKa): (OPMYJIMPOBATH
POBEPsIEMbIE MPETIONOKEHHS, COOMpaTh YCTAHOBKY W3 MPEJI0KEHHOTO
000py1I0BaHMS, OITUCHIBATH XOJ1 OIBITA U (DOPMYJIUPOBATH BHIBOJIHI;
BBITIOJIHSITE ~ TMPSAMBIE  U3MEPEHHUST  TeMIepaTypbl, OTHOCUTEILHOMN
BJIQXXHOCTH BO3JyXa, CHWJIbI TOKa, HAIMpPSIKEHUS C MCIOJIB30BAHHEM
aQHAJIOTOBBIX TPUOOPOB U JaTUYMKOB (U3UYECKUX BEJIIMYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COFOTHOM MOTPENTHOCTH;
IPOBOAUTH UCCIIEOBAHKIE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
OPYroil ¢ UCIHOJBb30BAHUEM  TNPSIMBIX H3MEpPEHUU  (3aBHCUMOCTH
CONPOTUBIICHUSI MPOBOAHUKA OT €ro JUIMHBI, IUIOMAAU IONEPEYHOTO
CEUYEHUS U YEIBHOTO CONPOTHUBIIEHUS BEILIECTBA MPOBOAHUKA, CUJIbI TOKA,
UAYLIETO 4Yepe3 NPOBOJHMK, OT HANpsSKEHHS Ha MPOBOJHUKE,
UCCIEJOBAaHNUE TIOCJIENOBATEIIBHOTO M MMApPaJUIEIbHOTO  COEIMHEHUI
IPOBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBaHHE, COOMpPATh YCTAHOBKY W
BBITIONHATh M3MEPEHUs, CIENys MPEeUIOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3yNbTaThl TMOJYYEHHOW 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JienaTh BBIBOJBI 110 PE3yIbTaTaM HCCIIEI0BaHUS;

IPOBOAUTh KOCBEHHBIE H3MepeHUs (U3NYECKUX BeNMMYUH (yIenbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHBICHUE TMPOBOJHMKA, paboTra W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHHPOBATH HM3MEPEHHs, COOHMpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEIysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIISITh 3HAUEHUE BEITNYUHBI;

coOI01aTh TIpaBUiIa TEXHUKU O€30MaCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM
o0opyT0BaHUEM;

XapaKTepu30BaTh MPUHLUNBI  JIEUCTBUS M3YYEHHBIX MOPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HX oOmucaHusi (B TOM YHCIE:
CHUCTE€Ma OTOIUICHHS JIOMOB, THTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJITMETP, CUETUMK DIECKTPUUECKON 3SHEPruu, 3JIEKTPOOCBETUTEIbHBIC



NpUOOPBI, HarpeBaTeNIbHbIE ANEKTPONPUOOPHI (MIPUMEPHI), HNEKTPUUECKUE
MPEIOXPAHUTEIH, JIEKTPOMArHUT, 3JIEKTPOABUTATEb TOCTOSTHHOT'O TOKA),
UCIIOJIb3Yysl 3HAHMSI O CBOMCTBaxX (PU3MYECKUX SBICHUA U HEOOXOAUMBIE
(u3nueckre 3aKOHOMEPHOCTH;

e pacmo3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOMCTBA U HW3MEPUTEIbHBIE
npuOOpbl MO CXeMaM M CXEMaTHYHbIM PHUCYHKaM  (KUIAKOCTHBIM
TEPMOMETpP, TEPMOC, MCUXPOMETP, TMTPOMETpP, ABUTATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUUYECKHUX
Henen ¢ Mnocjiae0BaTeIbHbIM U MapaluieIbHbIM COSAMHEHUEM AJIEMEHTOB,
pasnuyasi ycJIOoBHbIE 0003HAUYECHHMSI JIEMEHTOB AJIEKTPUUECKUX LIETICH;

e TPHUBOAWTH TpHUMEpHl (HaXOAWTh WHQPOPMALMIO O  TIPHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSl (PU3MYECKUX 3HAHMM B IMOBCEIHEBHOMU
AKU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MpH O0pallleHuH ¢ nMpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXpPAHEHUs 3J0POBbS W COOJIIOICHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKaIOILEH Cpejie;

e OCYHIECTBIATH TMOUCK MHPOpMAMK (DUIUYECKOTO COJAEpN aHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIMUXCS 3HAHUM W TYTEM CpaBHEHUS
JIOTIOJTHUTENIbHBIX ~ MCTOYHUKOB  BBIAENATH  MHGOpMAIUIO, KOTopas
ABJISIETCS] IPOTUBOPEUUBOM HIIM MOKET OBITh HEJIOCTOBEPHOM;

e HCIOJb30BaTh IPU BBIIOJHEHUU YYEOHBIX 3aJlaHUN HAyYHO-TIOMYJISPHYIO
auTepatypy  (pU3MUECKOro CoAep)KaHMs, CIPAaBOYHBIE  MaTepHallbl,
pecypcbl cetu VIHTepHET, BIageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeodpa3zoBaHus HHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

e CO3/1aBaTb COOCTBEHHbIE NMHCHMEHHBIE M KpPAaTKHE YCTHbIE COOOILEHUS,
0600mass wHpOpMaNMIO M3 HECKOJBKUX MCTOYHUKOB (DHU3NUECKOTO
COJEep)KaHusi, B TOM 4HCIE MYyOJUYHO TNPEJCTABIATH PE3YyIbTaThl
NPOEKTHOW WJIM HCCIIEIOBATEIbCKON NEATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCTIONIb30BaTh M3YYCHHBIM TMOHATHWHBIA ammapaT Kypca (U3UKH,
COINPOBOK/1aTh BBICTYIUIEHHUE NIPE3ECHTALINE;

e IIPU BBHINOJHEHUH YYEOHBIX MPOEKTOB W UCCIEJOBAHUN (PU3HMUecKux
IPOIIECCOB pACIpENesaTh O0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJlauaMu, CJICUTh 3a BBIIIOJHEHUEM ILJIaHa JEUCTBUM U
KOPPEKTHpPOBaTh €ro, aJeKBaTHO OLEHHWBAThb COOCTBEHHBI BKJIAJ B
JeSITeNIbHOCTD TPYIIIbI, BEICTpauBaTh KOMMYHHUKATUBHOE B3aUMO/ICHCTBUE,
HPOSIBJISISt TOTOBHOCTH pa3pemiatbh KOH(QIUKTHL.

K xoHIly 00yueHus: B 9 Ki1acce npeMETHBIE PE3YJIbTAThHl HA 0230BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUMN:

e WCIOJB30BaTh TOHATHSA: CHUCTEMa OTCY€Ta, MaTepHajbHas TOYKa,

TPAEKTOPHUS, OTHOCUTEIBHOCTh MEXaHUYECKOTO JBMXKEHHS, Aedopmarus



(ympyrasi, TacTU4ecKas), TpPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh U TEPErpy3Ku, LEHTP TIKECTHU, aOCOIIOTHO TBEPIOE TENO,
LEHTP TSHKECTH TBEPAOrO Tejia, paBHOBECHE, MEXaHUUECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HH(QPa3ByK M YJIbTPa3BYK, SJIEKTPOMArHUTHHIE BOJIHBI,
IIKaja JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U J1aIbHO30PKOCTh,
CIIEKTPhl UCIYCKAaHUS U TOTJIONIEHUs, anb(da, OeTa- U raMMa-u3nydeHus,
U30TOIBI, sIACPHAS YHEPTETHUKA;

paznuuath SBJICHUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE
JBIDKCHHE, DPABHOYCKOPEHHOE TMPSMOJMHEHHOE JBUXKEHUE, CBOOOIHOE
najJieHue TeJl, PABHOMEPHOE JIBI)KCHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JIBI)KEHHUE, KOJeOaTeNbHOE IBIKCHHE (3aTyXalolue
BBIHY)KJICHHBIE KOJ€OaHUs), PE30HAHC, BOJIHOBOE JIBIDKCHHUE, OTPaKCHUE
3ByKa, MPSIMOJIMHEHHOE pPaCIpOCTpaHEHUE, OTPAXKEHHUE U TPEJIOMJICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pPa3IOKEHHE OEJIoro cBeTa B
CIIEKTp Y CJOXXEHHE CHEKTpaJbHBIX I[BETOB, JUCIIEPCUS  CBETa,
€CTEeCTBEHHAsl PaJMOAKTUBHOCTh, BO3ZHHUKHOBEHHE JIMHEHYATOTO CIIEKTpa
U3JIYYCHUS) 110 OMTMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHHUCE;

pacmo3HaBaTh NPOSIBICHHE U3YYEHHBIX (U3UUECKUX SBICHUH B
OKpyXaromeM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B MPUPOJIE:
IPWIKMBBI U OTJIUBBI, IBH>KEHUE TIaHET COJIHEUHON CHCTEMBI, PEAKTHBHOE
INBUKCHHE IKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHUBOTHBIMU,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBI, LYHAMH, 5XO0, IIBE€Ta TEll,
ONTUYECKHE SIBICHUS B MPHUPOJE, OMOJIOTHYECKOE NEeWCTBUE BHUIMMOTO,
yIbTPaUONETOBOIO W PEHTICHOBCKOTO M3JIY4YeHUH, €CTECTBEHHBIN
PaAMOAKTUBHBIM (POH, KOCMHYECKHE JIy4Yd, PaJUOAKTUBHOE H3IIyYCHHE
OPUPOJHBIX MHUHEPAIOB, JEWCTBUE pPAJMOAKTUBHBIX M3JIy4CHUN Ha
OpraHM3M YEJIOBEKAa), MPH 3TOM NEPEBOAUTH NPAKTUYECKYIO 3a/ady B
yueOHYyI0, BBIICNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (HU3HUUECKUX
SIBIICHUM;

OIMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusznueckre BEeTUYMHBI (CpeHSIE W MTHOBEHHas CKOPOCTh Teja MpHU
HEPAaBHOMEPHOM JBUKEHHUM, YCKOpPEHHUE, TNEpEeMEIICHHUE, IMyTh, YIJIOBas
CKOpPOCTb, CHJIa TpPEHHS, CHJIa YIPYrOCTH, CUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TAJEHHUs, BEC Tela, HUMITYJbC Tela, WMITYJIbC CHJIBI,
MexaHuyeckass paboTa W MOIIHOCTb, MNOTEHIMAIbHAs SHEPrus Tea,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASI YHEPTHS CHKATON
NPYKUHBI, KUHETUYECKasl SHEprusi, IOJIHAS MEXaHU4YecKas »JHeprus,
MEepUOJ U YacToTa KoJieOaHUM, ITTMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA



TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMIICHUS CPEJbl), IPU ONMHUCAHUU
MPaBUWIBHO TPAKTOBaTh (PU3UUECKUN CMBICI HCIOJIb3YEMbIX BEIUYUH,
0003HaueHusT U eAUHMIBI (PU3MYECKUX BEIWYMH, HAXOIUTh (HOPMYJIBI,
CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMU,
CTpOUTH I'pavKu NU3YUEHHBIX 3aBUCUMOCTEN PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBAa Tel, (U3MUECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ys 3aKOH COXPAaHEHHs] DHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS,
OPUHLIMIT CYNEPHNO3ULUUU CHUJI, TPUHLIMI OTHOCUTEeNbHOCTH [anumes,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJbCa, 3aKOHBI OTPaKEHUS U
PEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHUs 3apsJ0BOTO U MAaCCOBOTO YHUCEIN
OpU SJIEPHBIX peaKUusX, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aIUCBIBATh €r0 MAaTEMATHUYECKOE BHIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBISATH
NPUYUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JTOTHYECKUX
IaroB ¢ OMopod Ha 2—3 HM3Y4YEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
($U3HUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THbIe 3anayd  (omuparouiMecs Ha CcuctemMy u3  2-3
ypaBHEHUI1), UCIIOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HAa OCHOBE aHalu3a YCJIOBMs 3a/laddl 3alUChIBaTh KpPATKOE
YCJIOBHE, BBISABISITH HEJOCTAIOLIUE WM M30BITOUHBIE JaHHbBIE, BHIOMPATH
3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE ISl pELIEHUs, TPOBOJAUTH PACUETHI U
OLICHUBAaTh PEAJUCTUYHOCTh TIOJIYYEHHOTO 3HA4YE€HMUsS (PU3NYECKOU
BEJIMYUHBL;

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO PpELIMTh MPH MOMOILU
(¢u3nyecKux METOJOB, HCIIOJIb3Ysl ONMCAHHUE HCCIIEJOBAHMS, BbBLICIATH
OpoBEpsieMOe  MPEANOI0KEHHE, OLIEHWBATh MPABUIBHOCTh TMOpPsAKA
OPOBEJIEHUS  MCCIIEOBAaHUSA, JI€JaTh  BBIBOABI, HMHTEPIPETHPOBATH
pe3yabTaThl HAOJIIOIEHUI U OTIBITOB,;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBJICHUN WU
¢u3nyeckux CBOMCTB Tes (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl PHEPruM, 3aBHUCHUMOCTh IMepHojaa KojieOaHuN MpYKUHHOTO
MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT
aAMIUTMTYbl MaJbIX KOJEOAHUM, IPSIMOJIIMHEHHOE PAaCIIpOCTPaHEHUE CBETA,
pa3nokeHue Oeyoro CBeTa B CIEKTP, U3YYEHUE CBOWCTB H300pakKeHMs B
IUIOCKOM 3€pKajie M CBOWCTB H300pakeHMsI NpeaMeTa B COOMparomen
nuH3e, HAOMIOJEHHE CIUIOIIHBIX W JUHEHYaThIX CHEKTPOB M3ITYUYCHHS):
CaMOCTOSITEJIbHO  cOOMpaTh YCTAaHOBKY U3 HM30BITOYHOrO Habopa



o0OpyIOBaHMUS, OMNHCHIBAaTH XOJ ONbITA W  €ro  pe3yabTaThl,
bopMyIHUpPOBATH BHIBOJIBI;

MPOBOJUTH MPU HEOOXOIWMOCTH CEPHIO MPSIMBIX U3MEPEHUH, Ompeaensis
CpelHee 3HAYeHUEe U3MepAEMON BeJWYUHBI ((POKYCHOE pacCTOSHHE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crHocoba H3MEPEeHHUs
(u3MepuTenbHOro NMpudopa);

NPOBOJIUTh HCCIIENOBAaHUE 3aBHCUMOCTEH (U3NYECKUX BEIUYUH C
UCTIOJB30BAaHUEM TPSMBIX W3MEpPEHUH (3aBUCHMOCTh MYTH OT BpPEMEHU
Npyd pPaBHOYCKOPEHHOM JBMKCHHH 0O€3 HavadbHOW CKOpPOCTH, TEephoja
KOJIeOaHMI MaTeMaTHYeCKOTO MAasTHHKA OT JUIMHBI HHUTH, 3aBUCUMOCTH
yriia OTpaXEHHsI CBETa OT yIJia MaJeHUs W Yriia MpeloOMIICHUS OT yria
NaJieHus): T[JIAaHUPOBATh HCCIEIOBAHHME, CAMOCTOATEIBHO COOHMpaTh
YCTaHOBKY, (DUKCHpOBaTh pe3yabTaThl IMOJYYCHHOW 3aBUCUMOCTHU
(U3NYECKNX BEIMYMH B BHUJE TAaONHIl ¥ TPadUKOB, JENaTh BBIBOJBI IO
pe3yabTaTaM HCCIIeI0BaHUS;

NPOBOJIUTh KOCBEHHBIE W3MEPEHHUS (PUINYCCKUX BEIUYHMH (CpemHss
CKOpPOCTh ¥ YCKOpPEHHE Tela TIpd PaBHOYCKOPEHHOM JIBIKCHUH,
yCKOpeHHe CBOOOJHOTO MajeHUs], KECTKOCTh MPYXHUHBI, KO UIIMECHT
TPEHHsI CKOJILKEHMs, MEXaHuueckas paboTa W MOIIHOCTh, YacToTa U
nepuoj; KosieOaHWW MaTeMaTUYeCcKOro U MPYKUHHOTO MAasiTHUKOB,
ONTUYECKas CWJIa COOMpAaIIe JUH3bL, PAAUOAKTHUBHBIM  (QOH):
IUTAHUPOBATh M3MEPEHHs, COOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY MU
BBITIOJHATh U3MEPEHUs, CIEeIys MPEAIOKEHHOW MHCTPYKLUH, BBIUUCISATD
3HAUEHWE BEJIMYUHBI U aHATM3UPOBATH MOJYYCHHBIE PE3YIBTATHI C YUETOM
3aJJaHHOM MOTPEITHOCTH U3MEPECHU;

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ Ja00opaTOpHBIM
000py10BaHUEM;

pa3inuyaTh OCHOBHBIE TIPU3HAKM H3YYEHHBIX (PU3NUYECKHX MOJIEIICH:
MaTepuanbHas TOYKa, aOCOJMIOTHO TBEPAOE TEIO0, TOUYEYHBIH HCTOYHHMK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENb aroMma, HYKJIOHHas
MO/IeJIb aTOMHOT'O S7pa;

XapakTepu30BaThb MPUHLMIBI JEUCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha HX omucaHus (B TOM 4YHCIIE:
CHHUIOMETp, NATYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, OINTHYECKHE CBETOBOJIBI,
CHEKTPOCKOM, JO03MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAaHUSA O
CBOMCTBaX (PHU3MYECKUX SIBICHUH M  HeoOXoaumble (U3HUECKUE
3aKOHOMEPHOCTH;



MCIIOJB30BaTh CXEMBbI U CXEeMAaTHYHbIE PUCYHKH M3YYCHHBIX TEXHHUECKHX
YCTPOWCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHYECKUX IPOIIECCOB
IpU pPEIICHUH Y4eOHO-TIPAKTHUUECKUX 3a/ad, ONTHYECKUE CXEMBI IS
MOCTPOEHUS N300pa’KEHUI B IJIOCKOM 3€pKajie U COOMparolel JTUH3E;
NPUBOANTh  TpPHUMEpPHl  (HaXOAWTH WHPOPMALMIO O  IpHUMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (U3NYECKUX 3HAHUN B TMOBCEIHEBHOMN
KU3HU 1151 oOecriedeHnss 0€30MacHOCTH MpU OOpalieHny ¢ mpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 30POBbS U COOIOACHUSA
HOPM 9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKaloIIel cpese;

OCYIIECTBJIATh TOWUCK HHpOpMaMu (U3NIECKOTO COACPNKAHHS B
HuTepHeTe, caMOCTOSATENBHO (GOPMYIUPYS MMOMCKOBBIN 3aMpoC, HAXOIUTh
MyTH OTMpPEAENICHUS JOCTOBEPHOCTH MOTyUYEeHHOW MH(OpManu Ha OCHOBE
MUMEIOIINXCS 3HAHUH U TOTIOTHUTEIHHBIX HICTOYHUKOB;

UCTIOJIh30BaTh NIPU BBIMTOJIHEHUU YUEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
nuTeparypy  (u3MUeckoro coaep)KaHWs, CIPABOYHBIE MaTepHaIbI,
pecypcbl cetn VIHTepHET, BIafeTh MpUEMaMU KOHCTICKTHPOBAHUS TEKCTA,
npeodpazoBaHUs HHPOPMAIH U3 OJJHOW 3HAKOBON CHCTEMEI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
MHQOpPMALM M3 HECKOJBKUX MCTOYHUKOB (HU3UYECKOTO COAEp KaHUs,
MyOJUYHO TPEACTABIATH Pe3yNIbTaThl MPOSKTHOM MIIN UCCIIE0BATENbCKOM
HeSTeIbHOCTH, TIPU OTOM TPAaMOTHO  HCIOJB30BAaTh  U3YyYEHHBIN
HOHSATHHHBIA anmapaT HW3y4aeMoro paszena (U3MKA U COMPOBOXKIATH
BBICTYIIJICHHE TMpE3CHTalMed ¢ y4eToM OCOOCHHOCTEH ayAuTOpuH
CBEPCTHHKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LH(POBbIE)
Konrtpoiasbubie | IlpakTuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro M1Upa
11 ®du3zurka - Hayka o0 IpUpoJe 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 du3nyecKne BeITNIYNHBI 2 https://m.edsoo.ru/UDCTC8RJD
1.3 EcTtecTBeHHOHAy4YHBIN METO/1 MO3HAHUS 2 https://m.edsoo.ru/ZOL7QLIIS
Hroro mo pazueny 6
Paspnen 2. IlepBoHayanbHbIe CBeICHUSI 0 CTPOCHHH BellleCTBA
2.1 Crtpoenue BemecTa 1 https://m.edso0.ru/2SJ151M41
BIDKEHUE U B3aUMOJICHCTBUE YaCTH
2.2 A A B 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIECTBA
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 https://m.edsoo0.ru/ONOV1IXY1K
Hroro mo pazgeny 5
Paznen 3. /IBu:keHHe U B3auMO/ieiicTBUE TeJl
3.1 MexaHnuecKoe ABUKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Wuepnus, Macca, MIOTHOCTh 4 https://m.edsoo.ru/GXPU4MT5P
3.3 Cuna. Bunpe! cun 14 1 https://m.edsoo.ru/9RNDRUONW
Hroro no paszneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, JKMAKOCTEH M ra3oB
1 N
4.1 Aapnerite. Llepenana napnerust TeepaBIMI 3 https://m.edsoo.ru/X0DW367P2

TCIIaMU, )XUAKOCTAMM U ra3aMn



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2

4.2 JlaBiieHME KUIKOCTH 5 https://m.edso0.ru/2MVXZ0KL4
4.3 AtMmocdepHoe naBieHue 6 https://m.edso0.ru/T7134SXNO
4.4 JlelieTBMe RUAKOCTH 1 rasa Ha 7 3 hitps://m.eds00.ru/NFE6OYSNK
MOTPYKEHHOE B HUX TEJIO

Hroro no pazgeny 21

Pa3nen 5. PaGora u MomHoOCTb. JHEprus
51 Pabota n MontHOCTB 3 https://m.edsoo.ru/75SLMREDY1
5.2 [IpocThie MEXaHU3MBI 5 https://m.edso00.ru/504NQXKX9
5.3 MexaHn4eckasi JHepPT sl 4 https://m.edso00.ru/G30454EMT

Hroro mo pazgeny 12

PesepBHOE BpeMs 3

OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KUIIACC

KoanuecTBo yacon
HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (¢ poBbIE)
Ne i/ Kourpoububie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Paznen 1. TennioBble siBIeHUsI
11 CtpoeHnue u CBOICTBA BEIECTBA 7 https://m.edso00.ru/R8QZNCIPM
1.2 TennoBsie mporecch 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro mo pazueny 28
Paznea 2. DiekTpuyecKkue 1 MATHUTHbBIE SIBJICHUSA
C) .3
2.1 JeKTprHecKue 3apsim)1 APDKCHIBIC 7 1 https://m.edsoo.ru/R4QORCTQ4
TeJa U UX B3aUMOJICHCTBUE
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUN TOK 20 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarsuTHbIC SBICHUS 6 15 https://m.edsoo.ru/BULAFRBRA
2.4 DNeKTpOMarHuTHasK WHITYKITUS https://m.edsoo.ru/7QOD8EL15
Hroro mo pazgeny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 145
[TPOTPAMME '



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KUIIACC

KonuuyectBo 4yacos
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)
Ne i/ Kourpoububie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pazjnen 1. Mexanuveckue siBJIEHUSA
Mexannyeckoe €HHE U CIIOCOObI ero
11 NAHITACCROC ABIDICHIE 1 ¢ prer 10 1 https://m.edso0.ru/CEOGHRGTL
OTIMCAHUS
1.2 BzanmopeiicTBue Ten 20 1 3 https://m.edsoo.ru/UC1IRQAFAC
1.3 3aKOHBI COXpaHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro mo pazueny 40
Paznea 2. MexaHuveckue KoJieO0aHUsI M BOJIHbI
2.1 Mexannyeckue KoJieOaHus 7 3 https://m.edso0.ru/S5VIGSAI3
2.2 MexaHu4ecKre BOJHBI. 3BYK 8 1 3 https://m.edsoo.ru/DHIJG8AS50
Hroro mo pazgeny 15
Pa3znen 3. DileKTPOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
One e e
3.1 HSRIPOMATHITTHO® TONE 7 6 2 https://m.edsoo.ru/DT98BSEY0
AJIEKTPOMArHUTHBIE BOJTHBI
Utoro mno pazneny 6
Pa3znen 4. CBeToBLI€E IBJICHHSA
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI ¥ ONITHYECKHUE TPUOOPHI https://m.edsoo.ru/20WNYKRX1
4.3 PaznoxeHnue 6e10ro cBeTa B CIEKTP 2 https://m.edso0.ru/2Z5AH0ODTO
Hroro no paszneny 15



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Paznena 5. KBanTtoBbie iBJIEeHUSA

nu
5.1 CHIYCIALIE 1 HOTIOMIEHHE cheta 4 1 hitps://m.eds00.ru/BK5E4AQQS
aTOMOM
5.2 CrpoeHne aTOMHOTO sijipa https://m.edsoo.ru/U3WX2R6IB
5.3 S nepHbie peakuuu https://m.edsoo.ru/TMMVY9VSF
Hroro no pazneny 17
Pa3nes 6. IloBropuTe/ibHO-0000 a0 1M I MOYJIb
I1 000
6.1 OBTOPCHILE H ODODIUICHHE COACPHATI 9 2 https://m.edsoo.ruJKQXVJ8BE
Kypca ¢usuku 3a 7-9 knacc
Hroro mo pazueny 9
OBUIEE KOJIJMYECTBO YACOB I1
11 OJI CTBO YACOB I1O 102 97

I[TPOTPAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

®du3nKa — Hayka O MPUPOJIE.
SBnenus npupoasl. dusnyeckue
SIBJICHUSA

https://m.edso0.ru/35YPBIW5K

MexaHn4decKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SBJICHUS

https://m.edsoo.ru/116 U53L6H

dusnyeckue BeJTMYUHEBI U UX
M3MEpeHHE

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

Ypok-uccienoBanue
"U3mepeHue temnepaTypsl Ipu
MTOMOIIY KUJIKOCTHOTO
TEPMOMETpa U JaTyuKa
TemnepaTrypsl"”

https://m.edsoo.ru/VQGCNSIMP

Kak ¢usuka u npyrue
€CTECTBEHHbBIC HAYKH U3YYalOT
npupoy. EctecTBeHHOHAYyYHBIT
MeTo no3Hanus. Onucanue
(bU3NYECKUX SBICHHI C
IOMOILBIO MOJENEN

https://m.edsoo.ru/3LPP2HP X2

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JATBHOCTD MOJIETA
1IapuKa, MymeHHOro

https://m.edsoo.ru/QYLZITEMU



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

TOPU30HTAIILHO, TEM OOJIBIIIE,
4yem OoJtbllie BBICOTA ITycKa'

Crtpoenue BemiectBa. OMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIECTBA

https://m.edsoo.ru/F5PU40LYR

JIBM>KEHHE YacTuIl BEIIECTBa

https://m.edsoo.ru/HQ31SN1F3

VYpox-uccnenoanue «OMNbITHI
10 HAOJIOIEHUIO TEIUIOBOTO
pacIIupeHus ra30By»

https://m.edsoo.ru/FT87UNTLS

10

ArperatHble COCTOSIHUS
BEIIECTBA

https://m.edso0.ru/STRDWACXM

11

B3anMocBs3p Mexay
CBOMCTBAMH BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSTHUSIX U UX
aTOMHOMOJIEKYJISIPHBIM
ctpoerreM. OcCoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI

https://m.edsoo.ru/AWM1DBI148

12

MexaHnuyeckoe IBUKEHUE.
PaBHOMepHOE U HEpaBHOMEPHOE
JIBUKCHHE

https://m.edsoo.ru/3SW6CCIHB1

13

Ckopoctb. EquHUITBI CKOPOCTH

https://m.edso0.ru/29GPTJAKL

14

Pacuer IIYTHU 1 BPEMCHU
JABUIKCHUA

https://m.edsoo.ru/PVHMNWAUA

15

Wuepiusi. 3akoH UHEPITUU.
BzaumoneiicTBue Tea Kak
IPUYHMHA U3MEHEHHUSI CKOPOCTH
JIBMOKCHHS Tell

https://m.edsoo.ru/KX55101BX

16

IInoTHOCTE BemiecTBa. Pacuer

https://m.edso0.ru/0S71X3DPS



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS

Macchl 1 00beMa Telia o ero
IUIOTHOCTH

17

Jlaboparopnas padoTa
«OrnpeneneHune mIOTHOCTU
TBEPIOTO TEIA»

https://m.edsoo.ru/OH22PX7CX

18

Pemmenue 3a1au o reme
"TImoTHOCTH BemecTra"

https://m.edso00.ru/50DYVYG49

19

Cuna xak xapakTepucTUKa
B3anMoieicTBus Ten. Cua
ynpyrocta. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

JlaGopaTtopnast pabota
«M3yueHune 3aBUCUMOCTH
pacTspkeHus (aegopmarivn)
MPYXUHBI OT MPUIIOKEHHOMN
CHJIBI»

https://m.edsoo.ru/PXXW6DHXE

21

SIBnenune tarorenusa. Cuia
TSKECTHA

https://m.edsoo.ru/OCWJIXFNQE

22

CBs3b MEXY CUIION TSKECTH U
Maccoii tena. Bec Tena.
Pemrenue 3agay o teme "Criia
TsKecTH"

https://m.edsoo.ru/8PZHPV1YJ

23

Cua TsDKeCcTH Ha APYrux
nnaderax. @u3nyeckue
XapPaKTCPHUCTUKHU ITIJIAHCT

https://m.edsoo.ru/IM2DOKYLI

24

N3mepenue cuit. JlnHamomeTp

https://m.edso0.ru/IT1ZGKCKH

25

Bec tena. HeBecomocTh

https://m.edsoo.ru/UA01SQ8RE

26

CnosxeHue 1ByX cuil,
HaMpaBJICHHBIX 110 OJHOM

https://m.edsoo.ru/L6SNUZVZ8



https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8

npsiMoi. PaBHOeMCTBYOIIAs
cuIl

27

Pemenue 3agau no reme
"PaBHogeiicTByromas cri"

https://m.edsoo.ru/MKPXDZNX5

28

TpeHune CKoJIbXKEHUS U TPEHUE
nokos. Tpenue B npupojie u
TEXHUKE

https://m.edsoo.ru/TALIEOSMMH

29

JlabopaTtopHnast pabota
«M3yueHne 3aBUCHUMOCTH CUJIBI
TPEHUSA CKOJIBXKCHUA OT CUJIBI
JIaBJIICHUS U XapakKrepa
COTIPUKACAOIIUXCSA
ITOBEPXHOCTEN»

https://m.edsoo.ru/TAQP4B30A

30

Pemenne 3aga4d Ha onpenecHue
PaBHOJEHCTBYIOIIEH CHITBI

https://m.edsoo.ru/5YY23XXSD

31

Pemenue 3agay mo remam: «Bec
tenay, «I'paduueckoe
n3o0pakeHue crn, «CHIIb,
«PaBHOACHCTBYIOIIAS CUID»

https://m.edso0.ru/T9V639RZF

32

KonTtponbHas padoTa o TemMam:
«MexaHn4eCcKoe IBHIKCHHUEY,
«Macca, II0THOCThY», «Bec
tenay, «I paduueckoe
n3o0pakeHue cuimy, «CUbhy

https://m.edsoo.ru/P4RO8SWE4D

33

Hasnenue. CriocoObl
YMEHBIIICHUS U YBEITUYCHUS
JTABJICHUS

https://m.edsoo.ru/25TVM1FDL

34

Z[aBJ'IeHI/Ie raza. 3aBUCHMOCTb

https://m.edsoo.ru/544YMX9WR



https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR

IaBJIECHMS ra3a oT 00bEMa,
TeMIIepaTypbl

35

Ilepenaua naBneHus TBEPABIMU
TCJIaMH, ) KUJAKOCTAMU U ra3daMu.
3axoH [lackans

https://m.edsoo.ru/CG5P08NWO

36

I[aBJ'ICHI/IC B XXUJKOCTH U rase,
BBI3BAHHOC ﬂeﬁCTBHCM CHJIbI
TSAXKECTU

https://m.edsoo.ru/K7T71219UC

37

Pemmenue 3a1au o reme
«JlaBiieHUE B )KUJKOCTH H Ta3e.
3axoH Ilackamsa»

https://m.edsoo.ru/UHHC5RB6W

38

CooOmaromuecs cocyabl

https://m.edsoo.ru/7THDBMDHR2

39

I'mppasnnuecknii mpece

https://m.edso00.ru/67X2LF396

40

Manowmertpsl. [TopuiaeBoit
SKAIKOCTHEIN HAacoC

https://m.edso0.ru/5G846G718

41

Atmocdepa 3emun. [IpuanHs
CYIIIECTBOBAHUS BO3IYITHON
000J104KH 3eMau. 3aBUCHMOCTD
aTMOC(hEepHOTO AaBJICHUS OT
BBICOTBI HaJl yDOBHEM MOPS

https://m.edsoo.ru/DRQ6ZPW1M

42

Bec Bo3nyxa. AtmMmocdepHoe
JIaBJICHUE

https://m.edsoo.ru/PYRNEDISY

43

N3mepenue atmochepHOro
nasienus. OnelT Toppuueru

https://m.edso0.ru/2183TIPD4

44

3aBUCHUMOCTh aTMOC(EPHOTO
JIaBJICHHSI OT BBICOTHI HaJl
YPOBHEM MOps

https://m.edsoo.ru/YWJFWMZI1J

45

bapomerp-anepoun.

https://m.edsoo.ru/M\WVBNXTP7GR



https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR

ATMmocdepHoe naBiieHue Ha
PAa3JIMYHBIX BBICOTAX

46

Pemenne 3amad mo Teme
"ATtmocepHoe naBneHue"

https://m.edsoo.ru/YWVWL5TA1L

47

JlelicTBUE )KUJIKOCTH M ra3a Ha
MIOTPYKEHHOE B HUX TEJO.
ApxumesnoBa cuia

https://m.edsoo.ru/SMG9FR466

48

JlabopaTtopHnast pabota
«OmnpeneneHue BHITATKABAIOIIECH
CHUJIbI, ICVCTBYIOILIEH Ha TETO,
MTOTPYKEHHOE B KHUIKOCTE)

https://m.edsoo.ru/7U40IDLK2

49

JlaGopaTopHas paboTa 1mo Teme
«HcciaenoBanue 3aBUCUMOCTHU
Beca Tejia B BoJe OT 00bpEMa
MOTPY>KEHHOU B JKUJIKOCTh YaCTH
Teay

https://m.edsoo.ru/OUOBGKKSW

50

IInmaBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

o1

JlaGopaTtopHnas pabota
"KonctpynpoBaHue apeoMeTpa
WM KOHCTPYUPOBAHUE JIOJKU U
OmpeJieNicHue e€
rpy3010AbEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemenne 3amag mo Temam:
«IlnaBanue cynoB.
Bosznyxomnasanuey, «/laBnenue
TBEPABIX TEN, KUAKOCTEU U
ra3oBy

https://m.edsoo.ru/R7VHLAGOQ

53

Mexanuyeckas pabota

https://m.edso0.ru/1YIR6J7L5



https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5

54

Moutsocts. Equnuiist
MOIITHOCTH

https://m.edsoo.ru/AUUXIHR1X

55

Ypoxk-uccnenopanue "Pacuér
MOIIHOCTH, pa3BUBAEMOM IIPH
noabéMe 1o jecTHuue"

https://m.edsoo.ru/GDB065558

56

[IpocTeie Mexanu3mel. Peryar.
PaBHOBeCHe cuil Ha peryare

https://m.edsoo.ru/8YRUOUGS?2

57

KonTponsnas pabora o teme
«/laBnenue TBEpABIX TEN,
JKHIKOCTEN U Ta30B» /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/DWLOWQXQZ

58

PesepsHblit ypok. Pabota ¢
TEKCTaMH 1o Teme «/laBieHue
TBEPIBIX TEJ, KHUIKOCTCH U
razoBy / Bcepoccutickas
poBepoyHasi padbora

https://m.edsoo.ru/RFCSYB9F8

59

Poruaru B TexHuke, ObITY U
npupoe. JlabopatopHas pabora
«HccnenoBanue ycnoBuit
paBHOBECHS pbluara

0.5

https://m.edsoo.ru/KR7VOIXUT

60

Pemenue 3agau no teMe
«YcaoBus PAaBHOBCCHUA pblYara»

https://m.edsoo.ru/6AXDHFS8N

61

KoaddumumenT nosesnoro
JeWCTBUS MEXaHU3MA.
JlaGoparopHas paboTa
«M3mepenne KII/I HakioHHOM
TJIOCKOCTH»

0.5

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



https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW

62

Pemrenue 3agad mo reme
"Pabora, momuocts, KIT/I"

https://m.edsoo.ru/\VF5XBQLVS

63

Mexanundeckast SHEpTHsl.
Kunernueckas u noTeHuManbHas
SHEPIUs

https://m.edso0.ru/SHQE7HOYK

64

3aKOH COXpaHEHUs
MEXaHU4YECKON YHEPTUU

https://m.edsoo.ru/46Y22ZPME

65

YPOK-3KCIIEPUMEHT IO TEME
"DKcnepuMEeHTaIbHOE
ompeeseHue N3MCHEHUS
KUHETUYECKON U
MMOTEHITUATLHON YHEPTUU TIPH
CKaTBIBAaHHH TeJIa TI0 HAKIIOHHOU
mockocTu"

https://m.edsoo.ru/SM7E7YTZC

66

KonTtponsHas padoTa o Teme
«PaboTa 1 MOIITHOCTh. DHEPTHUS»

https://m.edsoo.ru/AECZ9T7EC

67

Peseprubiit ypok. Pabora ¢
TEKCTAMU 110 TEME
"MexaHudeckoe IBUKeHue"

https://m.edsoo.ru/MJIPGGSA3

68

PeseprubIit ypok. Pabora ¢
TexcTtamu 1o teme "PaborTa.
MoiHocTh. DHeprus"

https://m.edsoo.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

Jara
HU3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

OcCHOBHBIE TIOJIOKECHUS
MOJIEKYJISIPHO-KUHETHYECKO M
TEOPUU U UX OTBITHHIE
TIOITBEPKICHUS

https://m.edsoo.ru/10BIEJ8BGQ

Macca u pazMep aTOMOB H
MOJIEKY

https://m.edsoo.ru/OMIN4E3EH

Monenu TBEpPAOTO, )KUAKOTO U
ra3z000pa3HOro COCTOSTHUMN
BEIECTBA

https://m.edsoo.ru/HVW3WMRAS

OObsicHEHNE CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOT0
COCTOSIHHMH BEIIeCTBA HA OCHOBE
MTOJIOKCHHUI MOJICKYJISIPHO-
KHHETHYECKOM TeOpHun

https://m.edso0.ru/DJYTZQHS83

Kpucrannumueckue u amopdubie
Tena

https://m.edso0.ru/8G73PVM40

CMauuBaHue 1 KallWJIAPHOCTD.
HOBerHOCTHOC HaTsOKCHUC

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

TemoBoe pacmupenue u
cKaTue

https://m.edsoo.ru/I3N30KS8L

Temmneparypa. CBa3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIUIOBOTO JABM)KEHUS YaCTHULL

https://m.edsoo.ru/5XSV6F15B



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

Buyrpennss sneprus. CriocoOsl
U3MEHEHUs BHYTPEHHEN
SHEPruu

https://m.edsoo.ru/BBVCI9IMH6

10

Bupael Tenonepenaun

https://m.edsoo.ru/WF4J3070P

11

VYpox-koHpepeHuus
"[IpakTHyecKkoe UCIOJIb30BaHNE
TEMIOBBIX CBONCTB BCIICCTB U
MaTCprualoB B LCIIAX
sHeprocoepexeHus"

https://m.edsoo0.ru/UU910QFZW

12

KomnuecTBO TEILIOTEL.
VenbHasg TEIVIOEMKOCTD

https://m.edso0.ru/88291DDIZ

13

VYpaBHEHHE TEIUIOBOTO OasiaHca.
TennooOMeH u TeTIOBOE
paBHOBecHe

https://m.edsoo0.ru/P52QUVQJE

14

JlaGopaTtopnas pabota
"UccneqoBanue IBICHUA
TEMJI000MEeHa MTPU CMEITMBAHUT
XOJIOJIHOM U ropstyeit BObI"

https://m.edsoo.ru/FR2N6N5GV

15

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

https://m.edsoo.ru/JSMRALAPW

16

JlaGopaTopHas pabota
"OnpeneneHue yaeabHOU
TEMJI0EMKOCTH BeniecTna”

https://m.edso0.ru/401T1ZJAH

17

3Hepr1/m TOILUIMBA. Y AeTbHas
TCIUIOTA CTOpAaHUA

https://m.edso0.ru/683AIXYWS

18

IInaBnenue u OTBCPACBAHUC

https://m.edsoo.ru/JHES5A1PJF



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF

KPUCTAJUTMYECKUX TEJI.
VYnennHad TerwioTa IUIaBIeHUS

19

JlabopaTtopHnast pabota
"Onpenenenue yaeiabHOM
TEIUIOTHI TUIaBJICHUS JIbaa"

https://m.edsoo.ru/LCOXVHGHD

20

[TapooOpazoBanue u
KoHAeHcauus. Mcnapenne

https://m.edso00.ru/CQG4DQKML

21

Kunienne. Y nenpHas Temiora
napooOpa3oBaHus U
KOHJIEHCAIIMNA. 3aBUCUMOCTh
TEMITepaTyphbl KATICHHS OT
aTMOC(hepHOTO TaBJICHHS

https://m.edsoo.ru/Y7HDIM2GZ

22

BrnaxnocTs Bo3ayxa.
JlaGopaTopHnas pabota
"OnpeneneHne OTHOCUTEIIBHOM
BJIAKHOCTH BO3ayxa"

https://m.edsoo.ru/7KP37W0J1

23

Pemenue 3a1a4 Ha onpeiesieHre
BJIQYKHOCTH BO3/yXa

https://m.edsoo.ru/N4XJEXGAL

24

[IpuHIMIBI PaOOTHI TETIIOBBIX
neurareneit. [lapoBas TypOuHa.
JIBurarens BHyTPEHHETO
CrOpaHus

https://m.edsoo.ru/6BKWSWYG6

25

KIIJI TenmoBoro gBurares.
TermnoBrle IBUTATEIN U 3aIIATA

OKpYXarolen cpeabl

https://m.edsoo.ru/UJA3DRDOH

26

3aKkoH COXpaHCHUA U
NpeBpaliCHUs SHCPIUn B
TCIUIOBBIX ITPpOLECcax

https://m.edsoo.ru/B1KX6RPQ9



https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9

27

IToaroroBka Kk KOHTPOJIBHON
pabote o Teme "TeruioBbie
siBJIeHUS. VI3MeHeHne
arperaTHbhIX COCTOSIHUI
BelecTa"

https://m.edso0.ru/9AQ53CC7C

28

KonTtposnsHas paboTa o teme
"TerIoBsie SABJICHHUS.
W3meHeHne arperaTHbix
COCTOSTHHH BerecTna'

https://m.edso0.ru/0X03133KU

29

Dnektpuzarus Ten. [[Ba pona
IEKTPUICCKHIX 3aPAIOB

https://m.edsoo0.ru/9ES5KDOMD

30

Ypok-uccienoBanue
"DreKTpu3aIus Tea UHAYKIIHEH
U MPHU CONMPUKOCHOBEHHUM"

https://m.edsoo.ru/JALQFK67J

31

B3anmopnericTBue 3apsoKeHHBIX
ten. 3akoH Kymona

https://m.edsoo.ru/L1IJCQZZS9

32

DIIEKTPUYECKOE TOJIE.
HanpsixenHoctb
aneKkTpudeckoro nois. [Ipunmun
CYIEPIO3UINH AIEKTPUUECKUX
nosieu

https://m.edsoo.ru/N79CZGZ1J

33

Hocwutenu snexrpuueckux
3aps/10B. DIIEMEHTApHBIN 3apsl.
Crpoenue atoma

https://m.edsoo.ru/AFOIKADMYV

34

IIpoBOAHUKHN M JUBIEKTPUKH.
3aKOH COXpaHEHHUs
3JIEKTPUYECKOT0 3apsizia

https://m.edsoo.ru/U8JR991PB

35

Pemienue 3amaq Ha MMPUMCHCHUC

https://m.edsoo.ru/SXWWOSWJ5



https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5

CBOMCTB JJICKTPUYECKUX
3apsoB

36

DneKTpUUECKUui TOK, YCIOBUS
€ro cyuectsoBanus. IcTouHuKu
AIIEKTPUUYECKOTO TOKA

https://m.edso0.ru/ISIMP3J3M

37

JIeNCTBHS SIIEKTPUYECKOTO TOKA

https://m.edso0.ru/Q8WUTCKVT

38

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

https://m.edsoo.ru/ZHMKZM4JU

39

DJIEKTPUYECKHI TOK B METaJUIax,
YKUJIKOCTSIX M ra3ax

https://m.edsoo.ru/E4ACOOOYPF

40

DJIeKTpUYECKas LEb U €€
COCTaBHBIE YaCTH

https://m.edsoo.ru/ROW7KUDDO

41

Cuna Toxka. JlabopaTopHas
pabota "3mepenne u
peryJIMpOBaHUE CHIIBI TOKA"

0.5

https://m.edsoo.ru/9LHH7UNJI

42

DNeKTpUUYECKOE HaMpsKEHHE.
Boabtmerp. JlaboparopHas
pabota "U3mepenune u
peryJimpoBaHue HanpsKEHU"

0.5

https://m.edsoo.ru/X7P0JOFGH

43

COHpOTI/IBJ'ICHI/Ie IIPpOBOAHHKA.
YaenpHOE COIIPOTUBJICHUEC
BCIICCTBA

https://m.edsoo.ru/ESUO5PC4G

44

JlaGopaTtopHas pabota
"3aBUCUMOCTD JIEKTPUUYECKOTO
COIIPOTHUBIIEHUS POBOJAHUKA OT
€ro JUIMHBI, TUIOIAAN
MIONIEPEYHOTO CEYECHUSI U

https://m.edso0.ru/4JDASGZNX



https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX

Marepuana"

45

3aBUCHUMOCTE CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma s
ydJacTKa e

https://m.edsoo.ru/VEZPE7Q8Q

46

Jlaboparopnas paboTa
"UccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHUS
pE3UCTOpa M HAIPSDKEHUS Ha
pe3ucrope"

https://m.edsoo.ru/X5THIN3RM

47

TlocnenoBaTenpHOE U
MapauieTbHOE COCTUHCHUSI
HpOBO)IHI/IKOB

https://m.edso0.ru/HJ99Q3493

48

JlaGopaTopHnas pabota
"IIpoBepka npaBuia ClIOKEHUS
HanpsHKEHUW Mpu
MOCJIEJOBATEILHOM COEIMHEHUU
JIBYX pe3UCTOpPOB"

https://m.edso0.ru/VQ3VYPOTS8

49

JlaGopaTtopHnas pabota
"IIpoBepka npaBuia AJisi CUIIbI
TOKa MpHU MapajieIbHOM
COCJIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

Pemenue 3amau Ha IMIPUMCHCHUC
3akoHa Oma A Pa3jIn4Horo
COCAUHCHUA ITPOBOIHHUKOB

https://m.edso0.ru/19ZEFKZZ4

51

Pabora 1 MOIIIHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

https://m.edsoo.ru/40AIXYN3H



https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H

52

JlaboparopHas paboTa
"Onpeznenenue paboOTh U
MOIITHOCTH 3JIEKTPUIECKOTO
ToKa"

https://m.edsoo.ru/VVR92V8JHA

53

DNEeKTPUYECKUE LIETIH U
MOTPEOUTENN IIEKTPUIECKOIM
sHepruu B ObITy. KopoTkoe
3aMBIKaHUEC

https://m.edso0.ru/1L3KZ2XLM

54

ITocTosTHHBIE MarHuTHI, UX
B3aUMO/JEHCTBUE

https://m.edsoo.ru/KL1ZHIKQF

55

VYpok-uccnenoanue "N3yueHne
MOJIEN TIOCTOSHHBIX MAarHUTOB"

https://m.edso00.ru/1GL7RJQOR

56

MaruutHoe nojie. MarautHoe
noJie 3eMJIM U €ro 3HaUEeHUE IS
’KA3HM Ha 3eMiie

https://m.edsoo.ru/R3XXJCRVK

57

[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1Mo Teme
"DnexkTpuyuecKue 3apspl.
3apsiKeHHBIE Tella U UX
B3auMoaeiicTBud. [locTosTHHBIN
AJIEKTPUYECKUN TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KouTtponsHas pabora no teme
"DyeKTpUUeCcKHe 3apsabl.
3apsKEeHHbIE TeJa U UX
B3auMoaeiictBud. [locTosTHHBIN
ANIeKTpUUYECKHii TOK" /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/ZISSW4Z7W

59

PezepBHblit ypok. PaboTa c

https://m.edsoo.ru/EQRLKPT1U



https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U

TEKCTaMH TI0 TEME
"I1OCTOSIHHBIN 27EKTPUUYECKUI
Tok" / Becepoccumiickas
poBepoYHasi pabora

60

OmneiT Dpcrena. MarautHoe
I10JI€ JIEKTPUUYECKOTO TOKa
MarauTHO€E 10JIe KaTYIIKHU C
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

HpI/IMCHCHI/Ie QJICKTPOMAarHuToOB
B TexHuKke. JlaboparopHast
pabota "U3yueHue aercTBus
MardvTHOTIO ITI0JI Ha MPOBOJHUK
C TOKOM"

0.5

https://m.edsoo.ru/KG8XDIUWD

62

DIIEKTPOABUTATETb
MOCTOSIHHOTO TOKa.
Hcnons3oBanne
3JIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX M HA
tpaHcnopre. JlaGopaTopHas
pabota "KoHcTpynpoBaHue u
n3ydeHue paboThl
aneKkTpoaBurarens"

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

63

OnbiThl Papajes. 3aKoH
3NIEKTPOMArHUTHOW MHIYKIUU.
IIpaBuno Jlenna

https://m.edsoo.ru/YSDW34FV0

64

OnekrporeHeparop. CriocoObl
MOJTYYCHUS DIIEKTPUICCKON

SHEPTrUU. DIIEKTPOCTAHIINU HA
BO300HOBIISIEMBIX UCTOYHHUKAX

https://m.edsoo.ru/LM1C70D7A



https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A

SHEPruu

65

IToaroroBka Kk KOHTPOJIBHON
paboTte 10 Teme
"DJIeKTpUUECKHEe U MarHUTHBIC
siBJICHUS"

https://m.edsoo.ru/GFS9PNC8B

66

KonTponsHas pabora no teme
"DJIeKTpUUECKHEe U MarHUTHBIC
siBIICHUS"

https://m.edsoo.ru/APBXXTADS

67

PesepsHblit ypok. Pabora ¢
TekctaMu 110 Teme "TermoBrie
saBiieHud"

https://m.edso00.ru/4B8GKYQ1X

68

PesepsHblit ypok. Pabota ¢
TeKCcTaMu 110 TeMe "MarauTHbie
saBJjeHus"

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68

145



https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoThbI

Jara
H3yYeHusl

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Mexanndueckoe OBIDKEHUE.
MarepuanbHas TOUKa

https://m.edsoo.ru/UP3188VVCD

CucremMa orcuera.
OTHOCHUTEIBHOCTD
MEXaHUYECKOTO IBWKEHUS

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpPHOE ITpsAMONIMHEHOE
JIBUKEHHE

https://m.edsoo.ru/E65RWOZKO0

HepaBHoMepHOE npsIMOTUHENHOE
nBrokeHue. CpenHsis u
MTHOBEHHAs1 CKOPOCTh

https://m.edsoo.ru/L043PYTGB

[Ipsimonuuelrinoe
PaBHOYCKOPEHHOE JIBHKEHUE.
Yckopenue

https://m.edsoo.ru/SKUYWCHBO0

CKOpOCTh NPAMOJIUHEHHOTO
PaBHOYCKOPEHHOTO JBHKEHUS.
I'paduk ckopoctr

https://m.edsoo.ru/HXCDF3ZC8

JlaGopaTtopHas pabota
"OnpeneneHyue yCKOpEeHUs Tena
MIPU PaBHOYCKOPEHHOM
JIBMDKEHUH 110 HAKJIOHHOM
miockoctu”

https://m.edsoo.ru/1IKKINJFO8

CBobOoanoe nagenue teil. OnbITH
T"amunes

https://m.edsoo.ru/NMQA4GGEQ



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

PaBHOMEpHOE IBUKEHHUE 110
okpyxHoctu. Ilepron u gacrora

9 . https:/m.edsoo.ru/PVRBIDTTH
oOpamienns. JInHeiHas u yriaosas
CKOPOCTH

10 Henrpoctpenmrenerioe https://m.edso0.ru/OSLFGWEZY
YCKOpEHUE
I1 i H .B

11 CPBBIH 3AKOH HILIOTOHA. BEKTOP https://m.eds00.ru/T4ADTURL3K
CHJIbI
Bropoit 3akon HeroTona.

12 y https://m.eds00.ru/5A28NGVEV
PaBHOfelicTBYIOIIAS CHITa
T i H .

13 PETHH SAKOH HpI0TOHA https://m.edsoo.ru/XPFYG64RM
Cynepno3unus cui
Pemenue 3anau Ha CHEHNE

14 HICHHE SSILAS B HPUMEHEHT https://m.edsoo.ru/GEM2S4HK9
3akoHOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ

16 Pemmermte s 1o Teme «(iia https://m.edsoo.ru/HML1AMN12
YIIPYTOCTH
JlaGopaTtopHnas pabota

17 «OmnpeneneHue KECTKOCTH https://m.edsoo.ru/T4PAJAFV1
MIPY>KUHBD»

18 Cuna TpeHus https://m.edsoo.ru/B4AWPRA8I7
P C

19 CLICHHE 3aAaT HO Tene «ia https://m.edsoo.ru/PJDH2DCIT
TPEHUS»
JlaGopaTtopHas pabota

20 "Onpenenenue ko3pdurmenra https://m.edsoo.ru/C56RD8K X8
TPEHUs CKOJIbXKEHUs"
P "3

21 CLICHIE 3a7aT O TENE ~ SaKOmb! https://m.edsoo.ru/VT3T38KBU

Herorona. Cuna ynpyroctu. Cuna



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

TpeHus"

22

Cuiia TSKECTH U 3aKOH
BCEMHUPHOTO TATOTCHUS.
YckopeHnue cBOOOHOTO TIaICHUS

https://m.edsoo.ru/MEET XGF60Q

23

VYpox-koudepenuus "/[Bmxenue
TEJ BOKPYT TPaBUTAIIMOHHOTO
uentpa (ConHeyHas cucremMa).
lNanaktukn"

https://m.edsoo.ru/BLGGQ9259

24

Pemrenue 3amau o treme "Cuita
TSOKECTH M 3aKOH BCEMUPHOTO
TaroreHusa"

https://m.edsoo.ru/\V02GV8YAT

25

[IepBas kocmMu4eckast CKOpOCTb.
HesecomocTs u neperpysku

https://m.edso0.ru/563XRG6ED

26

PaBHOBecue MatepuaibHOI
TOYKH. AOCOIOTHO TBEPOE
Teno. PaBHoBecHe TBEPAOro Tena
C 3aKpEIIEHHON OChIO BPAILICHUS.
MowmeHnT cuisbl. LlenTp TsxecTu

https://m.edsoo.ru/AONEMB459

27

PaBHOBecue MarepualibHOI
TOYKH. AOCOJIIOTHO TBEPIOE
Teno. PaBHoBecue TBEPAOro Tena
C 3aKpEIJIEHHOW OChIO BpAIlICHUS.
MowmenT cuibl. LlenTp TsxecTu

https://m.edsoo.ru/GAMQWA4SLS

28

Pemienue 3ama4 no reme
"MowmenT cunsl. Llentp Tspxkectn"

https://m.edso0.ru/0QJSN205C

29

[ToaroToBka Kk KOHTPOJIBHOU
paboTe o Teme "MexaHn4ecKoe
nBrkenue. B3aumoneiictsue ten"”

https://m.edso0.ru/8D7SUVX5J]



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J

30

KonTtposnsHas paboTa o teme
"MeXxaHN4eCKOE IBUKECHUE.
Bsaumonetictsue ten"

https://m.edso0.ru/J1BOUJ2YG

31

Nmnynsce Tena. IMImynsc CUIIBL.
3aKOH COXpaHEHUS UMITYJIbCA.

Ynpyroe u Heynpyroe
B3aMMOJICHCTBHE

https://m.edsoo.ru/7PI5BWQD2

32

Pemenue 3a1au no teme "3akoH
COXpaHEHUs uMIysbca"

https://m.edsoo.ru/LQO6EH8F9

33

Ypok-koHpepennus "PeakTuBHOE
JBUKEHHE B MIPUPOJIE U TEXHUKE"

https://m.edsoo.ru/3UH32H4RL

34

Mexanudeckas paboTta u
MOIITHOCTh

https://m.edsoo.ru/FCOHVOY XP

35

PabGoTta cunibl TSDKECTH, CHITBI
YIOPYTOCTH M CHJTBI TPEHUSI

https://m.edsoo.ru/Y4H20MDHI

36

JlaGopaTtopHnas pabota
«OmnpeneneHre pabOTHI CHUITBI
TPEHUS TIPU PABHOMEPHOM
JIBYDKCHUU TeJa 10
TOPU30HTAILHOW TIOBEPXHOCTHY

https://m.edsoo.ru/609HFE1P8

37

CBs13b SHEPruM 1 paboTHI.
[ToTeHnmanpHas sHEpPrUs

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sneprus. Teopema
0 KUHETUYECKOM dHEepruu

https://m.edsoo.ru/\WKXL7NXVR

39

3aKkoH COXpaHCHU: SHEPTHUU B
MCXAaHUKEC

https://m.edsoo.ru/FMMZ2S69EB

40

JIaGoparopHas paboTa
«M3ydeHue 3aK0Ha COXpaHEHHUs

https://m.edso0.ru/0TVK8KJIXB



https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB

SHEPTUM»

41

Konebarensnoe JABHKCHHUC U €T'0
XapaKTCPUCTUKU

https://m.edsoo.ru/3EQ3BHBZ3

42

3aryxaromue KojaeoaHusl.
BriHyX1eHHBIE KOJIeOaHusI.
Pe3onanc

https://m.edsoo.ru/13ZKD2M12

43

MareMaTruecKuii U NpyKUHHBIN
MAasITHUKH

https://m.edsoo.ru/O71PZDM11

44

Ypok-uccnenoBanue
«3aBHCUMOCTH TIEpHOJIA
KoJeO0aHMIl OT JKECTKOCTH
MPYXKUHBI K MacChl TPy3a»

https://m.edsoo.ru/BACAG6R4KS

45

[IpeBpamienue 3HEpruy npu
MEXaHMUYECKUX KOJIeOaHUAX

https://m.edsoo.ru/RPN7BU655

46

JlaGopaTtopHnas pabota
«OmnpezeneHne 4acToThl U
neproia KoJieOaHui Mpy>KMHHOTO
MasTHHKA»

https://m.edsoo.ru/FV1Y2NUGC

47

JlaGopaTtopHnas pabota
«[IpoBepka HE3aBHCUMOCTH
nepuo/ia Kojiebanui rpysa,
MOJIBEIICHHOTO K HUTH, OT MacChl

rpy3a»

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

48

Mexaandeckue BoJIHBI. CBOMCTBA
MEXaHUYECKUX BOJIH.
[IpoaonpHbIE U TONIEPEYHBIE
BOJIHBI

https://m.edsoo0.ru/QHBQ3U5SXV

49

VYpoxk-koHpepeHus

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



https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA

"MexaHU4ecKue BOIHBI B
TBEpOM Teie. CelicMuueckue
BOJIHBI"

50

3Byk. Pacnipoctpanenue u
OTpa’keHHE 3ByKa

https://m.edsoo.ru/NTZLRXDB5

51

Ypok-uccienoBanue
"HabmtoieHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4YacTOTHI"

https://m.edsoo.ru/5SRPRGGZV8

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKHI pe30HaHC

https://m.edsoo.ru/AOY3HSN3G

53

Ypoxk-koudepenius "YnpTpa3zByKk
1 uH(pa3ByK B IpUpOJIE U
TeXHHKE"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1o Teme "3aKOHbI
COXpaHEeHUsA. MexaHn4eCcKue
KOJeOaHus U BOJIHEI"

https://m.edsoo.ru/7YAJAV57M

55

KounTponbnas pabora no teme
"3aKOHBI COXpaHEHHUS.
MexaHnnyeckue Koyie0aHus u
BOJIHBI"

https://m.edsoo.ru/ZvVD7Z44VH

56

9J'IeKTpOMaFHI/ITHOC I10JIC.
BHCKTpOMaFHI/ITHLIC BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBolicTBa AJIEKTPOMArHUTHBIX
BOJIH

58

Ypok-koupepennus "[kana
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnonp3oBanue

https://m.edsoo.ru/7E1J2VY03



https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03

BHCKTpOMaFHI/ITHBIX BOJIH IJIs
COTOBOM CBs31"

59

VYpok-uccnenosanue "M3yuenue
CBOWCTB 2JIEKTPOMAarHUTHBIX
BOJIH C MIOMOIIIBIO MOOUIIBHOTO
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3aga4 Ha onpeneneHue
YaCTOTHI M JUTHHBI
3JEKTPOMArHUTHOM BOJIHBI

https://m.edsoo.ru/WIGCO6QSN

61

DJIEKTpOMarHuTHasi Ipupoaa
cBeta. CKOpOCTh CBETA.
BosiHOBBIE CBOMCTBA CBETA

https://m.edsoo.ru/ZFGOBMGFX

62

Hctounuku cBera.
[Ipsimonuuelrinoe
pacnpoCTpaHEHHE CBETA.
3atmenus CosHna u JIlyHsl

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTPa)KEHUS CBETA.
3epkana. Pemenue 3anad Ha
MIPUMEHEHHE 3aKOHA OTPAKEHUS
cBeTa

https://m.edsoo.ru/QONUKCDOB

64

[Ipenomiienue cBera. 3akoH
MIPEIOMIICHHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

ITonnoe BHYTPCHHCC OTPAKCHUC
cBeTa. Mcronp30BaHue MOJTHOTO
BHYTPCHHCTO OTPAXKCHUA B
OIITHYCCKUX CBECTOBOAAX

https://m.edsoo.ru/FZ7HV6E2W

66

JIaGoparopHas paboTa
"HccmeqoBaHnue 3aBUCUMOCTH

https://m.edsoo0.ru/R800IT10S



https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS

yIJla IPEIOMIIEHHUS CBETOBOTIO
Jyda OT yIJla IaJeHus Ha
rpanuue "Bo3yx-crexsio""

67

VYpoxk-koHpepeHuus

"M croib30BaHKE ITOJIHOTO
BHYTPEHHETO OTPaXKECHUA:
CBC€TOBO/JbI, OIITUKOBOJOKOHHAaA
CBA3L"

https://m.edsoo.ru/0L9F63ZRU

68

JInna3er. OnTHdeckas CHilia JIMH3BI

https://m.edsoo0.ru/ZVV702L97F

69

[TocTpoenue n3obpaxkeHuit B
JMH3aX

https://m.edsoo.ru/MWU2YHLIN

70

JlabopaTtopHnast pabota
"Onpenenenrie GOKYCHOTO
PaCCTOSIHHS U ONITHYECKOH CHITBI
cobuparomei TMH3bI"

https://m.edsoo0.ru/3XTVNZNJJ

71

Ypoxk-koHbepeHIus
"OnTruyecKkue TMH30BbIE
npudops!"

https://m.edsoo.ru/KKVVRKOP3D

72

I'na3 kak ontuyeckasi cucTeMa.
3peHue

https://m.edsoo.ru/KP1ACI9PW

73

Ypok-koupepennus "leexTs
3penus. Kak coxpanuthb 3peHue"

https://m.edsoo.ru/ZKWLQS3CHI

74

Paznoxxenue Genoro cBeta B
cnektp. OnbiTel HpioTOHA.
CrnoxeHue CieKkTpalbHbIX
uBeToB. /{ucnepcus cera

https://m.edsoo.ru/ZPRFN4D5V

75

JlaboparopHas padoTa "OnBITHI
0 Pa3NoKEHUI0 OEIOro CBETa B

https://m.edsoo.ru/E518L6TCH
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CIIEKTP U BOCIIPUATHIO LIBETA
MIPEIMETOB TIPU UX HAOIIIOICHUU
gyepe3 IBETOBbIC (MIBTPHI"

VYpok-npaktukym "BosHOBbIE

76 CBOWCTBa CBETa: JUCIIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTephepeHys u audpaxus”
O P

77 meiTh! Pesephopna m https://m.edso0.ru/P922QVFIV
TJIaHeTapHas MOJIeNb aToMa
IT Bopa. M

78 OCTYTIATRT bopa. VIOAITb aToMa https://m.edsoo.ru/OBJPHEQG?2
bopa
Hcnyckanne u morjioneHue

79 cBera aToMOM. KBaHTEL. https://m.edso0.ru/MOLRTHPCO
JInnenyaTele CIIEKTPBI
Ypok- "Hab

80 POKTIPAKTHEYM a".]'IIO,HeHI/Ie https://m.eds00.ru/7NCLNW296
CIEKTPOB UCITYCKAHUS

81 PagmoakTBHOCTE U €€ BUIIBI https://m.edsoo.ru/22H32JWLM
C .

82 TPOCHHE ATOMHOTO Aipa https://m.edsoo.ru/IRVFSKOFK
Hyxknonnas Mmoziens
P )

83 AIHOAKTHUBHBIC TIPCBPAIICHHA https://m.edsoo.ru/RA796 TPSP
M3oTtomsr
P :

84 " CHICHIE SaAat TO TeMe " https://m.edsoo.ru/WX2HQP2S6

PannoakTuBHBIE MpeBpaleHus

85 [Tepuon nomypacnana https://m.edsoo.ru/WZDJCOES87
Ypok-koHbepeHus

86 "PanuoakTuBHBIE U3TyYEHUS B https://m.edso0.ru/X1J4002C4
IIPUPOJE, MEAULIMHE, TEXHUKE"
s .3

87 /ICPHRIC PEAKIITH. SAKOHDT https://m.edso0.ru/YOQ2XMKO0

COXPAHCHUA 3apAa10BOTO U
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MaCCOBOI'0O YHUCEII

88

DHeprus cBSI3M aTOMHBIX SIJIED.
CBs13b Macchl U SHEPIUU

https://m.edsoo.ru/NSTEUFIO3

89

Pemenne 3amad mo Teme
"Snepuble peakuun”

https://m.edso0.ru/OD4KHLQ4T

90

Peakuuu cunTe3a u AeneHUs
saep. cTouHuKYM SHEprun
ConHua u 38€31

https://m.edsoo.ru/RMBFQBND7

91

VYpoxk-koudepenuus "AnepHas
sHepreTuka. JlencTBus
PaaOaKTUBHBIX U3Ty4€HUHN Ha
JKVBBIE€ OpPTraHU3MbI"

https://m.edsoo.ru/QTNWFW900Q

92

[ToaroToBka Kk KOHTPOJIBHOM
pabote 1Mo Teme
"DNeKTpOMarHUTHOE TOJIE.
DJIEKTPOMArHUTHBIEC BOJIHBI.
KBanToBnIC ssBIICHNS"

https://m.edsoo.ru/TBOXB9TUO

93

KounTponbnas pabora no teme
"DeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBL.
KBanToBsbIe siBIeHUS"

https://m.edsoo.ru/5UTJAFD6U

94

[ToBTOpEHME, 0OOOIICHNE.
JlaGopatopHbie pabOTHI IO KypCy
"BzaumonaeiictBue Ten"

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

95

IToBTOpenue, oboOIIeHNE.
Pemenne pacueTHbIX 1
Ka4eCTBEHHBIX 3aj1a4 110 TEMe
"TennoBblie mpoueccol”

https://m.edsoo.ru/MMJINLZOSQ
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96

[ToBTOpenue, obodIIeHNE.
Pemenne pacyeTHbIX U
Ka4eCTBEHHBIX 3314 10 TeMe
"KII/] TerutoBeIX ABUTATENICH"

https://m.edsoo.ru/H7THKU30G3

97

[ToBTOpenue, oboOIICHNE.
Pemenne pacueTHeIX 1
Ka4eCTBEHHBIX 3a]1a4 10 TeMe
"KIIJ] anexkrpoycTtaHoBOK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpEenue, 06001IEeHNE.
JlabopaTopHbie pabOTHI 1O KypCy
"CBeToBbI€ SIBJIICHUSA"

https://m.edsoo.ru/FK30FNRHX

99

[ToBTOpenue, o606menue. Pabora
C TEKCTaMH I10 TeMe ""3aKOHBI
COXpaHEHUA B MexaHuKe"

https://m.eds00.ru/91XS3CXDT

100

[ToBTOpenue, o606menue. Pabora
¢ Tekctamu 110 Teme "Koebauus
Y BOJIHBI"

https://m.edso0.ru/L3YKVILINT

101

[ToBTOpenue, o6o6menue. Pabora
¢ TekctamMu 1o teme "CBeTOBbIE
SBJIEHUS"

https://m.edso0.ru/LG3271SQ6

102

[ToBTOpenue, o6o6menue. Pabora
¢ TekcTamu 1o Teme "KBaHTOBas
u snepHas ¢puzuka"

https://m.edsoo.ru/W7IE16NU8

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

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

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinydaTtb ABJICHUSA IO OINHMCAHHUIO HMX XAapaKTCPHBIX CBOWCTB M Ha

OCHOBCE OIIBITOB, JIECMOHCTPUPYIOIUX JaHHOC (1)I/I3I/II-IGCKOG SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHUE W3YYEHHBIX (U3NYECKUX SBICHUI B
OKpY)KaIoIlleM MHUpe, B TOM uuciie (U3NYECKue SIBICHUS B MPUPOJIE,
MIPH 3TOM IE€PEBOJAUTH MPAKTUYECKYIO 3a7auyy B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUECCKUX SIBJICHUI

1.4

ONHCHIBaTh M3YYECHHBIE CBONCTBA Tel U (PU3MUECKUEe SIBJICHMUS,
UCIONIb3YyS  (DM3MYECKHE BEIWYHMHBI, MNPU OMUCAHUHM MPABUIBHO
TPakTOBaTh (PU3UYECKUH CMBICI HCIOJb3YyEMbIX BEJIUYUH, UX
0003HaYeHHSI U SUHUIIBI (PU3UUECKUX BEIMYHH, HAXOIUTh POPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTH  TIpaUKHd  HM3YyYCHHBIX  3aBUCHMOCTEH

(1)I/ISI/II‘I€CKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATb CBOMCTBA TCII, (I)I/I?»I/IIICCKI/IG SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Yyd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYJ'II/IpOBKy 3dKOHa MW  3alIMucCblBaTb €ro Mar€éMaTu4dcCKoOC

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOICTBA Tell, B TOM
4yhcllie M B KOHTEKCTE€ CHUTyallUd IPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYUHHO-CICICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHne M3 1 — 2 jormyeckux wmaroB ¢ omopoi Ha 1 — 2
U3yUYCHHBIX CBOWCTBA (PM3NYECKUX SBICHUH, (PU3NUECKUX 3aKOHA WM

3aKOHOMCPHOCTH

1.7

peuiaTtb paC‘-IéTHLIe 3aga4ud B 1 -2 ﬂCﬁCTBHH, HCIIOJIb3Yys 3daKOHBI U




(hopmMyIibl, CBs3BIBaONINE (DU3HUECKUE BEIMYMHBI: HA OCHOBE aHAIN3a
yCIIOBUSL 3a7auyd  3alUChIBATh KPAaTKOE YCJIOBHE, TOJCTAaBISTH
¢u3nveckrue BeTUYUHBI B POPMYIIBI M IPOBOJIUTH PACUETHI, HAXOUTD
CIIPaBOYHBIC JAHHBIC, HCO6XOI[I/IMBI€ AJId pCHICHUA 3a4a4, OCHUBATH

PEATUCTUYHOCTD MOJTYYCHHOUN (PU3UYECKON BEIIMUUHBI

1.8

pacrno3HaBaTh MNpPOOJIEMBbI, KOTOPbIE MOYKHO pPEIIUTh IPHU IMOMOLIU
(i)mnqecxnx METOJOB, B OIIMCaHHUMU HCCIICAJOBAHUA  BBIACIIATH
IpOBEpsieMOE  MpEArNookeHue  (TUMmoTesy),  pasiauuyaTth U
HUHTCPIPECTUPOBATH HOJ'Iy‘IGHHBIfI PE3yiIbTaT, HAXOOUTH OIIMOKH B

XO0J€ OIlbITa, A€JaTh BBIBOJBI IO €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHl MO HAOMIONECHUIO (PU3WYECKUX SBICHUU WIH
(¢u3uYecKux ~ CBOMCTB  Telm:  (OPMyJHMpOBaThH  IIPOBEpsEMbIC
MPEANOJIOKEHUSI, COOMpaTh  YCTAaHOBKY W3  NPEIJI0KEHHOTO

000py/I0BaHus, 3alUCBIBATh X0/ OMNbITa U (POPMYIUPOBATH BBIBOIbI

1.10

BBITIOJIHATh MpPSIMbIE M3MEPEHHs] C KCIOJIb30BAHHUEM aHAJOTOBBIX U
uM(pOBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUs NPUOOPOB € y4ETOM

3a/TaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

MPOBOJUTHh  HCCIAEAOBAaHWUE 3aBUCHMOCTH  OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JPYyrodl C WCIOJIb30BAHUEM TIPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUTAHMPOBAHWHM Y4E€OHOTO HCCIIEIOBAaHHS, COOMPATH
YCTaHOBKY U BBITIOJIHATh U3MEPEHHMSI, CIIeNys MPEUI0KCHHOMY TUIaHY,
(bUKCUpOBaTh PE3YJIbTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJC MPEIOKCHHBIX TAOJIHI] U TpaUKOB, 1eIaTh BHIBOIBI

I10 pE3yJIbTaTaM HMCCICI0OBAHUA

1.12

IMPOBOANTH KOCBCHHBLIC HM3MCPCHUS (1)I/I3I/I‘ICCKI/IX BCJIMYHH, CJICAYySA
npez[nox(eHHoﬁ HUHCTPYKIUH: IIPU BBITIOJIHCHUU I/ISMepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIUYUCIIATH 3HAYCHHC HCKOMOM

BCJINYHHBI

1.13

CO6J'IIO,Z[aTL InpaBujia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000pyI0OBaHUEM

1.14

YKa3bIBaTb IIPUHIUIIBI JEeNCTBUSA HpI/I60pOB H  TCXHHUYCCKUX
YCTpOﬁCTB, XapaKTeprUu30BaTh IMPUHIMUIILI JeNCTBUSA N3Yy4YCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOI\/’ICTB C INOMOIIIbKO HX OIIMCaHu:,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/I3I/I‘-IGCKI/IX SIBJICHUI n

HeO6XO,Z[I/IMLIe (I)I/I3I/I‘-ICCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTH




1.15

NPUBOAUTH TPUMEPHl (HAXOAUTh HMH(POPMAIMIO O TpPHUMEpax)
MPAKTUYECKOTO UCIOJIb30BAHUS (PU3UYECKUX 3HAHUI B MMOBCETHEBHOM
XKU3HH Ui oOecriedyeHuss O€30TacHOCTH Tpu  OOpameHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPONCTBAMU, COXPAHEHHUS 3J0POBbS U

cOOII0CHNSI HOPM 3KOJIOTMUYECKOI0 IOBE/ICHUS B OKpY Karollel cpefie

1.16

OCYILIECTBJISATH OTOOpP MCTOYHHUKOB MH(pOpManuu B ceTu VHTepHeT B
COOTBETCTBUU C 3a/laHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUIUXCS 3HAHUM M IyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIICNATE MHGPOPMAIUIO, KOTOpas SBJSETCS MPOTUBOPEUYMBON WIIU

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BATh pu BBITTOJTHCHU U y4eOHBIX 3a/1aHUI
HayYyHOTIOMYJSIPHYIO  JIUTEpaTypy  (PU3UYECKOrOo  COJEpXKaHMs,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetn VHTepHeT, BianeTh
npuéMaM KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHusi HHPOpMAIIUU

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

cO31aBaThb coOCTBEHHDBIE KpaTKUC€ NMHUCbMECHHBIC U YCTHBIC COO6I_HGHI/I$I
Ha OCHOBe 2 — 3 WUCTOYHMKOB WHPOpMaMK (PU3NIECKOTO
COJIep’KaHHUs, B TOM 4YHCIe MyOJIMYHO J1eNaTh KpaTKue COOOIIEHHS O
pe3ynbTaTax MpPOEKTOB WM YYEOHBIX HCCIENOBAaHUN, HpPU 3TOM
rpaMOTHO HCMOJIb30BaTh W3YYEHHBI MOHSATUWHBIA amnmapar Kypca

(bu3HKH, COTPOBOK/IATh BRICTYIJICHUE MPE3eHTallUei

1.19

IIpHU BBIIOJIHCHUH y‘Ie6HI>IX IIPOCKTOB " I/ICCJ'Ie,Z[OBaHI/Iﬁ pacipeaciiThb
0053aHHOCTH B rpymnme B COOTBETCTBUHU C IIOCTABJIICHHBIMU 3aJJla4aMu,
CJIICAUTh 3a BBIIIOJHCHUEM IlJIaHa HCfICTBHﬁ, aJICKBAaTHO OILICHHUBATH
CcOOCTBEHHBIH BKJIaa B JCATCIBHOCTb TI'PYIINbI, BbICTPAHNBATH
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, Y4YUTbIBAs MHCHUC

OKpYKaromux

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs

1.1

HCIIOJIb30BAaTh NOHATHA

1.2

pas3iiniaTth ABJICHUS IO ONHMCAHWUIO HX XAPaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC @HSHHGCKOG SABJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE M3YyYCHHBIX (DU3MUYECKUX SBICHUNA B
OKpY>KAloIlleM MHpE, B TOM 4Yucie (U3UYECKUE SBICHHUS B MPHPOJIE,
IpU ITOM IE€PEBOJUTH MPAKTUYECKYIO 337auy B YUeOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUIN

1.4

ONHCBHIBATh W3YyYEHHBIE CBOWCTBA TeN W (PU3MYECKHE SIBJICHUS,
UCTIONB3YS (U3UYECKHUE BEIWYHMHBI, TPH ONHCAHUH TPABHIEHO
TPakTOBaTb  (PU3WYECKUII  CMBICA  HMCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHMSI U €UHUIIBI (PU3UUYECKUX BEIMYMH, HAXOIUTh (POPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMM, CTPOUTh TpapUKd  U3YUYEHHBIX  3aBHUCHUMOCTEN

(bUBUYECKUX BEIIMYNH

1.5

XapaKTEPU30BaTh CBOMCTBA Tel, (PU3WUYECKUE SBICHHUS U TPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHbBI, MPU H3TOM JIaBaTh CJIOBECHYIO
(bopMyTUPOBKY 3aKOHa W 3alHCHIBATh €r0 MaTEeMaTUYECKOe

BBIpaXKEHUE

1.6

O0OBICHATH (PU3WUYECKUE MPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIC U B
KOHTEKCTE CHTYyalldd TPaKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTHYECKHMX INaroB ¢ momMompbio 1 — 2 W3y4eHHBIX CBOWMCTBA

(1)I/ISI/ILICCKI/IX SIBJ'ICHI/II\/'I, (bPISI/I‘IeCKI/IX 3daKOHAa HUJIKM 3dKOHOMCPHOCTH

1.7

peuarb pvaéTHBIe 3aJa4u B 2-3 HeﬁCTBHﬂ, HCIIOJIb3Yys 3aKOHBbI U
(bOpMy.]'IBI, CBA3BIBAIOIIHNC (bI/ISI/I‘IeCKI/Ie BCJIIMYHHBI: HA OCHOBC aHaJIn3a
YCIOBHA 3aa4M 3allMChIBATh KPATKOC YCJIIOBHUE, BhIABJIATH HEAOCTATOK
JaHHBIX [JIA PCHICHHA 3aJavu, BBI6I/IpaTB 3aKOHBI H Q)OpMYHBI,
HCO6XOI[I/IMI>I€ s e€ peuICHUA, IIPOBOAUTH paC‘léTLI U CpaBHUBATb
INOJIYYCHHOC 3HAYCHUC (1)I/I3I/I‘ICCKOI71 BCINYNHBI C HN3BCCTHBIMU

JaHHBIMH

1.8

paciio3HaBaThb l'IpO6JICMbI, KOTOPBIC MOJKHO pPCIOUTHL IIpU ITOMOIIH
(I)I/BI/ILIGCKI/IX MCTOJOB, UCIIOJIB3YS OTIMCAHUC UCCIICIOBAaHUs, BBIACIIATD
IMPOBEPACMOC NPCANOJIOKECHUC, OLCHUBATH HNPABUIIBHOCTL TOPSAAKa

IMPOBEACHUA UCCIICAOBAaHUA, ACIaTh BBIBOAbI

1.9

IOPOBOJUTH OIBITHI 1O HAOMIOAEHUIO (U3NYECKUX SBICHUH WIIH
¢u3nyeckux  CBOMCTB  Tel:  (QOpPMYyIHpOBaTh  MPOBEpsiEMbIe

IpCAIOJIOKCHUS, COGI/IpaTB YCTAHOBKY ns3 MMPEAIOKCHHOT'O




000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBINIOJIHATh IPSAMBIE M3MEPEHUs C MCIOJIb30BAHUEM AHAIOTOBBIX
npuOOPOB U JATYMKOB (PU3MUYECKUX BEJINYHMH, CPABHUBATH PE3YIbTATHI

U3MEPEHHH ¢ yU€TOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3MYECKOU
BEJIMYUHBl OT JPYrOM C MCHOJB30BAaHUEM IIPSIMBIX H3MEPEHUM:
IUIAHUPOBaTh HCCIIEJOBAHNUE, COOMpaThb YCTAHOBKY U BBIIOJIHATH
U3MepeHus, Cleays  MNpeajJoKeHHOMY  IUIaHy, (UKCUPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJAE TaOMUI U TpaduUKOB,

ACJIaTb BBIBOABLI ITO PE3yJIbTaTaM HCCICOO0OBaHMA

1.12

MPOBOJUTh  KOCBEHHbIE  HM3MEpPEHMs]  (U3MUYECKUX  BEIUYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY,
cienys TPENJOKEHHOM HWHCTPYKIMH, M BBIYUCIATH 3HAYEHUE

BCIINYNHBI

1.13

coOnroAaTh TMpaBuia TEXHMKUM O€30MacHOCTH IMpu  paboTe cC

71a00pPaTOPHBIM 000PYIOBaHHEM

1.14

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS M3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX ONHUCAHUS, HCIOJb3Ys
3HaHMSI O CBOMCTBax (DU3MUECKUX SBJICHUM U HEOOXOIUMBIE

(bu3mYecKre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTh IMPOCTBIE TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pBI o CXeMaM M CXCMATUYHBIM PUCYHKaM, COCTABJISAATH CXCMbI
OJICKTPHUYCCKUX ueneﬁ C IIOCICOAOBATCIBHBIM M IIapalJICJIbHBIM
COCAMHCHUEM 3JICMCHTOB, pasin4dad YCJIOBHEIC 0003HaYEHUST

QJICMCHTOB JJICKTPHUYCCKUX Heneu

1.16

OPUBOIUTH TMpPUMEPHl  (HAXOOUTh HMHPOPMAIMIO O MpHUMepax)
MPAKTHYECKOTO UCIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCETHEBHOU
KU3HU Juia  oOecrieyeHus O€30MacHOCTH Mpu  OOpalleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPONUCTBAMU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO)I€HI/I$I HOPM 35KOJIOTHYECKOI'O TOBCACHUA B Oprxca}omeﬁ cpeae

1.17

OCYIICCTBJIATDH IMOUCK I/IH(I)OpMaLII/II/I (1)I/ISI/I‘IGCKOFO COJCPpKaHUA B CCTHU
I/IHTepHeT, Ha OCHOBE€ HMEIOIIMNXCS 3HAHUHA H HYTGM CpaBHCHHA
JOIIOJIHUTCIIBHBIX HMCTOYHHKOB BBIICIIATH I/IH(I)OpMaI_[I/IIO, KOTOpasa

ABJIACTCA HpOTHBOpeqHBOﬁ WA MOXKET OBITh HeI[OCTOBepHOﬁ

1.18

HCIIOJIb30BATL IIPU  BBIIIOJIHCHUU y‘-IC6HBIX 3aJJaHui HAay4YHO-




MOMYJSIPHYIO JIUTEPaTypy (PU3UUECKOro coaepiKaHus, CIPABOYHBIC
Marepuanbl, pecypcbl ceth VHTEpHET; BiaAeTh OPUEMAMH
KOHCIIEKTUPOBAHUS TEKCTa, Mpeobpa3zoBaHus WHGOPMAIIUU U3 OJHOU

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M KPATKUE YCTHBIE COOOIICHMS,
0000mas MHPOPMAIMIO W3 HECKOJIbKUX HCTOYHHKOB (PHU3UICCKOTO
COJIEp)KaHUsA, B TOM 4YHCIIE MYOJWYHO HPEJICTaBISITh PE3YIbTAThI
IPOEKTHOM WM HCCIEN0BATENIbCKOM JIEATENbHOCTH, IPU 3TOM
rPAMOTHO HCIIOJb30BAaTh WM3YyYEHHBIM NOHATUHHBIMN amnmapar Kypca

(hU3HKHN, COIPOBOK/1aTh BBICTYIJIEHUE MPE3eHTaluei

1.20

MPU BBITIOJIHEHUHM YUE€OHBIX MPOEKTOB U MCCIEAOBAHUN (PU3HMUECKUX
MIPOLIECCOB PACHPENEATh 00S3aHHOCTH B T'pYNIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA 3aJa4aMH, CJIEOUTh 32 BBIIOJHEHUWEM IUIaHa
JEUCTBUA W KOPPEKTUPOBATh  €ro, aJeKBAaTHO  OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYNIBI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  MPOSIBIASI ~ TOTOBHOCTH

paspeniath KOH()IUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3zoBaHus

1.1

HCII0JIb30BAaTh U3YYCHHBIC ITOHATUSA

1.2

pas3iindaTtb ABJCHHA I1I0 OIMHMCAHUIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘IGCKOG SBJICHHUC

1.3

paciio3dHaBaTb IMPOABJIICHUC HN3YYCHHBIX (I)I/ISI/I‘IGCKI/IX SIBJICHUN B
OKpyxxaromeM MHUpE, B TOM YUCIIC (1)I/I3I/I‘leCKI/Ie SABJICHUA B IIPpUPOIC,
IIpu 3TOM MEPCBOAUTH MPAKTUYCCKYHO 3a1a4y B y‘le6HYIO, BBIACIIATH

CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKHK) (PU3NUECKUX SIBICHUI

1.4

ONHMCBLIBATE H3YUCHHBIC CBOMCTBa Tel H (I)I/I3I/I‘-ICCKI/IG SABJICHUA,
HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCJIIMYWHBI, IIpU OIIMCAHUU TIPAaBUIIBHO
TPAKTOBATH (pI/IBI/ILIeCKI/Iﬁ CMBICJI HCIOJIb3yEMbIX BCJIIMYHH,
0003HAYCHHS U CIANHUIIbI (I)I/ISI/I‘-ICCKI/IX BCIIMYHNH, HAXOJWUThb (bOpMyJ'IBI,

CBSI3bIBAIOIIME JaHHYIO (U3MYECKYI0 BEIMYUHY C JAPYrUMH




BEeJIMYMHAMH, CTPOUTh TpadUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(U3HYECKUX BETMINH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (pU3MYECKHE SIBICHUS W TIPOIIECCHI,
WCIIOJIb3ysd W3YYEHHBIE 3aKOHBI, IPU O3TOM JIaBaTh CIIOBECHYIO
(GOpMyITMpPOBKY 3aKOHAa H 3alHCHIBAaTh €r0  MaTeMaTHYeCKOe

BBIPA)KCHUE

1.6

00BSICHATH (PM3MYECKHE TPOIECCHl U CBOMCTBA TEN, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyallMid IMPaKTHKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH TIPHYMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKHX IIaroB C IMOMOMIbI0 2 — 3 W3y4YEHHBIX CBOICTBA

(u3nuecKux SABICHUHN, (PU3NUYECKUX 3aKOHA U 3aKOHOMEPHOCTHU

1.7

pemaTh pacdy€THbIe 3amadd (OmUparommecs Ha cucrteMy u3 2 — 3
ypaBHEHUH), WCIHOJB3yd 3aKOHBI U  (OPMYJNBI, CBSI3BIBAIOIINE
¢u3znueckue BeNWYMHBI: Ha OCHOBE aHaluM3a YCIOBUSA 3aJauu
3alUCHIBATh KPAaTKOE YCIIOBHE, BBISABISATh HEAOCTAIOIINE  WIIH
M30BITOYHBIC JIAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIIBI, HEOOXOIUMBIE
JUIA pelleHusi, MPOBOJUTH PAacu€Thl M OIICHUBATh PEATUCTHUYHOCTD

MOJIy4€HHOTO 3HAYeHUS (PU3NUECKON BETHUUNHBI

1.8

pacrio3HaBaTh NpOOIEMBbI, KOTOPbIE MOKHO PEUINTh MNpU HMOMOILU
(U3NYECKUX METOJIOB, HCIOJb3Yys OMMCAHWE HUCCIIEAOBAHMUS, BBIICIATDH
poBepsieMOe MPEIONI0KEHUE, OLIEHUBATh TMPABWIBHOCTh MOPSAKA
NPOBEJICHUS HWCCIIEAOBaHUSA, JeJaTh BbIBOJbI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOMIOICHUN U OTIHITOB

1.9

IMPOBOAWUTL OIIBITBI IIO Ha6J'IIOI[CHI/II-O (1)I/I3I/ILICCKI/IX SIBJICHUU WJIH
(I)I/ISI/I‘IGCKI/IX CBOMCTB Te€J: CAaMOCTOSITEIbHO CO6I/IpaTL YCTAaHOBKY U3
HU30BITOYHOIO Ha6opa O60py,HOBaHI/I$I, OIIMCBIBATh XOJA OIIbITa M €ro

pe3ynabTaThl, (GOPMYIUPOBATH BHIBOIBI

1.10

IPOBOJUTH IPH HEOOXOAWMOCTH CEpUI0 MPSIMBIX H3MEPEHUH,
OTIpeneNsisi CpeJHee 3HAueHHWe HU3MepsieMoi BennuuHbl ((POoKycHOE
paccTosiHMe coOuparomiel JUH3bI), 000CHOBBIBATH BBHIOOP crHocoOa

U3MepeHus (M3MepUTEIBHOTO pudopa)

1.11

IOPOBOJUTH HCCIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHH C
WCIIOJIb30BAaHUEM IPSMBIX M3MEPEHUH: IJIaHUPOBAaTh HCCIIEJOBAaHUE,
CaMOCTOSITEJIbHO COOHMpaTh YCTaHOBKY, (PUKCHpOBATh pe3ylbTaThl

HOJ’Iy‘IGHHOfI 3aBUCUMOCTH (I)I/ISI/I‘-ICCKI/IX BCIIMYHMH B BHJC Ta6J'II/II_[I/I




Fpa(bI/IKOB, ACJIaThb BBIBOJBI IO PE3YyJIbTaTaM UCCIICIOBAHUA

1.12

MPOBOJUTH  KOCBEHHBIE  M3MEpPEHHUS  (U3MYECKUX  BEIHYUH:
IJIAaHUPOBATh U3MEPEHUS, COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBINOJHATH M3MEPEHHUs, CIEeNys MPEUIOKEHHOW HWHCTPYKLIHH,
BBIYMCIIITH 3HAYEHUE BEIMYMHBI M aHAIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTaThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOnroAaTh TIpaBWia TEXHUKM Oe3omacHocTh mpu  paboTe cC

71a00pPaTOPHBIM 000PYJOBaHHEM

1.14

paznuyaTh OCHOBHBIC MPU3HAKKA M3YYEHHBIX (PU3UUECKUX MOJIEICH:
MarepuaigbHas TOYKa, aOCOTIOTHO TBEPOE TEJIO0, TOUCHHBI HCTOUYHUK
CBeTa, JIyd, TOHKas JIMH3a, TUIAHETapHAas MOJIEbh aToMa, HYKJIOHHAas

MOJECJIb ATOMHOI'O dapa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HMX ONMCAHUSA, HCIOJb3Ys
3HaHMSI O CBOMCTBax (PU3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(uznueckrne 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BaTh CXEMbl M CXEMAaTU4YHbIE PHUCYHKH HU3YYEHHBIX
TEXHUYECKUX YCTPOICTB, M3MEpUTENbHBIX npuOopoB u
TE€XHOJIOTMYECKUX MPOLIECCOB MPHU PEHICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI Ul MOCTPOCHUS U300paKEHUN B TIOCKOM

3epKajie U coouparorieit TuH3e

1.17

OPUBOJIUTH TMpPUMEPbl  (HAXOOuUTh HMHPOPMAIMIO O MpHUMepax)
MPAKTHYECKOTO UCIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCETHEBHOU
KU3HU Juig  oOecrieueHus Oe30macHOCTH Tpu  oOpalleHud ¢
npubopaMu U TEXHUYECKUMH YCTPONUCTBAMU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOIHYC€CKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

1.18

OCYILIECTBIISTh MOUCK HH(pOpMAIUU (PU3UUECKOTO COACPIKAHUS B CETU
WNurtepuer, camocrosiTennbHO (OpMynupys TOWCKOBBIM  3arpoc,
HaXOJUTh MYTH  OMNpEAENIEHUs  JOCTOBEPHOCTH  TOJYyYEHHOMU
uH(GOpPMAIMM Ha OCHOBE HMMEIOIIMXCS 3HAHMM M JOMOJIHUTEIbHBIX

HNCTOYHHUKOB

1.19

UCMOJb30BaTh TPU  BBINOJHEHMM Y4YeOHBIX 3aJaHUi  HaydyHO-
HOMYJSPHYIO JIUTepaTypy (HU3UYECKOTO COAEp)KaHUs, CIPaBOYHbIE
Marepuanbl, pecypchl cetu  VHTepHeT; BuaaeTh  NpuUEMaMHU

KOHCIICKTUPOBAHUA TCKCTA, Hp606p3.30BaHI/I}I I/IH(I)OpMaI_[I/II/I U3 OJHOM




3HAKOBOM CHUCTEMBI B APYT'yIO

1.20

co37aBaTh COOCTBEHHBIC IUCHMEHHBIC M YCTHBIE COOOINCHUS Ha
OCHOBEe WH(MOpPMAIMU W3 HECKOJIbKUX HMCTOYHUKOB (DU3UIECKOTO
COJICPKaHUs, IMyOJUIHO TPEICTABISATh PE3yIbTAThl MPOCKTHOW WA
UCCIICIOBATENILCKOM  JCSITENbHOCTH, TPH  OTOM  TI'PaMOTHO
WCIIOJIb30BAaTh U3YYEHHbIN MOHATUMHBIN anmapaT u3y4aeMoro pasjaeia
(UMK W COMPOBOXKJATh BBICTYIUICHHWE TIPE3CHTAlMeH ¢ Yy4éTOM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

MPU BBITIOJIHEHUH Y4E€OHBIX MPOEKTOB U HCCIAEAOBAHUN (U3HUECKUX
MIPOLIECCOB PACHPENEATh 00S3aHHOCTH B T'pYNIE B COOTBETCTBUU C
MOCTABJIECHHBIMU 3aJa4aMu, CJIEAUTh 3a BBINOJHEHUEM IUJIaHA
JEUCTBUA W KOPPEKTHUPOBATh  €ro, aJeKBAaTHO  OLICHUBATH
COOCTBEHHBIM BKJaJ B JICATCIBHOCTh TPYIIbI, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  MpPOSIBIAS  TOTOBHOCTH

paspeniath KOH()IUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kona
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHNHM OKPYXXAIOIIEIO MUPA

1.1

®usuka — Hayka O Ipupoje. SIBiIeHus NpUPOIBL
®u3nyeckue SABICHHS: MEXaHWYECKHE, TEIUIOBHIE,

QJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

O®uznueckue BenuuuHbL. M3MepeHune  pusmueckux
BenmuuuH. Dmsuueckue  npubopel.  [lorpemrHocTh

U3MepeHnil. MexyHapoiHas cucTeMa €QuHUIL

1.3

EcTecTBeHHOHayUHBIN METOJ TO3HAHUWA: HaONIOACHHE,
MOCTAaHOBKA HAy4YHOT'O BOMPOCA, BBIABUKEHHUE THIOTE3,
OKCIIEPUMEHT 10 TIPOBEPKE THIOTE3, OOBICHCHUE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue paboOTHI:
N3mepenne paccTosiHUM.
H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TeNa.
Omnpenenenre pa3MepoB MalbIX TE.
H3mepenune temnepatypsl Mpu MOMOIIHU KUJKOCTHOTO

TEPMOMCTpPA U AAaTYHKa TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

CTpOGHI/Ie BCIICCTBA: ATOMbBI MW  MOJICKYJIBI, HX
pasMECPHhI. OHLITLI, JAOKa3bIBAOIUE IOUCKPCTHOC CTPOCHUC

BEIECTBA

2.2

JBuwxenne uyactui BemectBa. CBS3b  CKOPOCTH
JIBWKEHHUSI 4YacTULl C  Temmeparypoil. bpoyHoBckoe

JBIOKeHue, T dy3us

2.3

BzauMmopelicTBue 4yacTHUIl BEIIECTBA: MPUTSKCHUC U

OTTAJIKUBAHHC




AI‘peI‘aTHLIe COCTOSAHHMA BCIICCTBA: CTPOCHUC I'a30B,

KUAKOCTEH M TBEPABIX  (KPUCTANIMYECKHX)  Tell.

2.4 B3aumocBsI3p MeXIy CBOWCTBAMH BELIECTB B Pa3HbIX
arperaTHbBIX COCTOSIHUSAX W HMX AaTOMHO-MOJIEKYIISPHBIM
CTpOEHUEM

2.5 Oc0o0EHHOCTH arperaTHbIX COCTOSTHUM BO/IBI

[IpakTnueckue pabOThI:
Onenka juameTpa aromMa MeETOJOM psAoB (¢
UCI0JIb30BaHueEM (oTtorpaduit).
2.6 OnpiTel 10 HaOMIOACHUIO TEIJIOBOTO PACHIMPEHUS

ra3os.
OnpiThl 1O OOHApYXKEHUIO  JEHCTBUS  CHII

MOJIEKYJSIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanndeckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPAaBHOMEPHOE JIBIDKCHHUE
3.9 Cxopocts. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM
' JBWKEHUH. Pacuér myTy v BpeMeHM JIBU>KEHHS
SlBnenne uHepnuu. 3aKOH WMHEpUMH. B3ammonenicTBue
3.3 TeJ KaK MpUYMHA W3MEHEHUS CKOPOCTH JABUKEHUS Tell
Macca kak Mepa MUHEPTHOCTH Teja
34 [InotHOocTh  BemectBa.  CBA3bP  IUIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYN B eIMHUIE 00bEMa BelllecTBa
3.5 Cuita Kak XapaKTepUCTHUKA B3aUMOICUCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cuibl ¢
' MOMOILbIO JUHAMOMETpPA
37 SIBnenue TAroTeHus U cuia Tskectu. Cuia TaKecTu
' Ha Apyrux miaHerax. Bec rena. HeBecomocth
38 Cuna Tpenus. TpeHHe CKOJBXEHUS U TPEHHE MOKOS.
' Tpenue B npupoae U TEXHUKE
3.9 CnoxeHue CuJl, HalpaBJIEHHBIX MO OJHON MPsSMOM.
. PaBHOelicTBYIOIIAs CHIT
3.10 [IpakTuyeckue paboOThI:




OnpeneneHne CKOPOCTM PABHOMEPHOIO  JABMKEHUS
(mapyka B KUAKOCTH, MOJEIU  BJIEKTPUUECKOTO
aBToMOOWIsE W Tak pjanee). OmnpenerneHue cpemHei
CKOpOCTH CKOJILKEHHUS Opycka WM IIapuka [0
HAaKJIOHHOM miockocTd. OmnpeneneHue  IMIOTHOCTU
TBEPAOTO Tena. OnpIThI, JEMOHCTPUPYIOILINE
3aBHCHUMOCTh PacTshKeHUs (nedopMmarviv) NpyKUHBI OT
OPWIOKEHHON  cuibl.  OMNbITEL,  JAEMOHCTPUPYIOLIUE
3aBUCHUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tesa U

XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEN

dusnyueckne SBICHUSA B mpupoac: MpuMeEpbl ABUIKCHUA C

3.11 Pa3MYHBIMUA CKOPOCTSIMHM B JKMBOM M HEKHUBOHM NMPUPOLE,
JICVCTBUE CHJIBI TPEHUS B TIPUPO/IC I TEXHUKE
3.12 Texnuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH
JIABJIEHUME TBEP/IBbIX TEJL XXUJKOCTEN 1 T'A30B
41 Hasnenune tBEpAoro tenma. CrocoObl yMEHBINIEHUS U
' YBEITMYCHHUS TaBJICHHS
14 JlaBiieHune raza. 3aBHCUMOCTD JaBJICHHS T'a3a OT 00bEMa,
' TEeMITepaTyphl
13 [lepemaua naBieHusi TBEPABIMUA TEIIAMHU, KUJIKOCTIMH U
' razamu. 3axoH Ilackans. IITHeBMaTHdeckre MalIMHb
3aBUCUMOCTh  JIaBJICHUS JKHJAKOCTH OT  TJIyOWHBI.
4.4 ['uppocraTudeckuii mapagokc. CooOIIaroIMecs: COCY/IbI.
['mapaBIuyecKkue MeXaHU3MBI
AtMocdepa 3emaun u armochepHoe gaieHue. [Ipuannbl
AE CYIIECTBOBaHMs BO3AYIIHON o000nouku 3emiu. OnbIT
' Toppuyennu. 3aBUCUMOCTb aTMOC(EPHOTO JIaBICHHS OT
BBICOTHI HaJl YPOBHEM MOPS
A6 N3mepenue armocdeproro pasnenus. [lpuGopsl ams
. U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JelictBue XUIAKOCTM MU Ta3a Ha IOTPYKEHHOE B HHUX
4.7 Teno. BelTankuBaromas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue




4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tejla B BOAE OT
00béMa TOTrpyKEHHOH B JKUAKOCTH YACTH TeJja.
Omnpenenenre BhITAIKUBAOLIEH CUJIbI, JEHCTBYIOLIEH Ha
TEN0, NOrpyk€éHHoe B  KuUAKOCTh.  IIpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOUIEH CWJIbI, JCHUCTBYIOLICH
Ha TEJIO B KUAKOCTH, OT Macchl Tena. OmnbIThL,
JEMOHCTPUPYIOLIME  3aBUCUMOCTb  BBITAJIKHBAKOLICH
CHUJIBI, JIEUCTBYIOIIEH Ha TEJIO B JKUJKOCTH, OT 00bEMa
HNOTPYKEHHOW B KUJKOCTb YaCTH TeJIa U OT IUIOTHOCTH
KUJKOCTH. KonctpynpoBanne  apeomerpa  wiau
KOHCTPYHPOBAaHHE  JIOJKM W  OmIpeneieHue e

Irpy30N10AbEMHOCTH

4.10

®duszndeckue  SABICHWS B MPUPOJC:  BIMSIHUE
aTMOC(EepHOTO  JaBJICHMsI Ha O KMBOM  OpraHu3M,

TJIaBaHHUE PBIO

411

TexHudeckre yCTPOWCTBA: COOOIIAIONMINECS COCY/IBI,
YCTPOMCTBO BOJOMPOBOAA, THIAPABIUYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPITHEBOW HACOC,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckast pabora
5.2 MexaHnnyeckasi MOIIHOCTb
£ 3 [lpocTeie MexaHW3MBI: pblYar, OJOK, HAKIOHHAs
' IUIOCKOCTB. [IpaBuiio paBHOBecHs peryara
5.4 [Tpumenenne npaBuiia paBHOBECHUS pblyara K OJI0Ky
«3on0otoe  mpaBwio»  MexaHuku.  Koaddunuenrt
55 H0JIE3HOTO IeNCTBUS MEXaHHU3MOB. [TpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTeHumanpHas SHEPrUM TeJa, MOAHATOrO Hajl 3eMIEH
5.7 Kunernueckas sHeprus
- [lonnas mexaHuueckas >Heprus. 3aKOH H3MEHEHUS U
' COXpaHEHMS MEXaHUYECKOI 3Hepruu
5.9 [IpakTuyeckue paboOThI:




Omnpenenenue paboThI CUIIBI  TpPEeHHS  IpHU
PAaBHOMCPHOM JBMKCHUH TCJ1a 110 FOpHBOHTaHBHOﬁ
OBEpXHOCTHU. VccnenoBanue yciioBUil paBHOBECHsS pblyara.
N3zmepenne KIIJl nHaknmoHHOM MtockocTh. M3ydyeHue 3akoHa

COXpaHCHUA MEXaHHYECKOM OHEPIruu

dusnyeckre SBICHUSI B npupoac: pblHyaru B TCJIC

5.10
YeJIoBeKa
TexHuyeckue yCTpOMCTBA: pblYar, MOJABMXKHBIA H
5.11 HETOJBUKHBIM OJOKH, HAKJIOHHAS TJIOCKOCTh, TIPOCTHIE
MEXaHU3MBbI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTBI COAEPKAHUS
pasaena 3JIeMeHTa
TEITJIOBBIE SABJIEHU S
OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJISIPHO-KMHETUYECKOI
6.1 TEOpUU CTPOEGHMsI BellecTBa. Macca ©  pa3Mmepbl
' MosieKyl.  OmbITb, HOATBEP)KIAIOIIME  OCHOBHBIE
MOJIO’KEHUS MOJIEKYJIIPHOKUHETHUECKON TEOPUH
Mopenn  TBEpIOro, IKUIKOTO U  Ta3000pa3HOro
6.2 COCTOsIHMM BemiecTBa. Kpucrammudyeckue u aMopQHbIC
Tena
OOBsicCHEHHE CBOWCTB Ia30B, KUIKOCTEH W TBEPIBIX TEIN
0 6.3 HA OCHOBE TIOJIO)KEHUH MOJIEKYISIPHOKHHETHYECKON
Teopuu
6.4 CMauuBaHue U KanUISIPHbIC SIBJICHUS
6.5 TemnoBoe pacmmpenue u cxxarue
6.6 Temnepatypa. CBs3p TeMmmeparypbl CO CKOPOCTBIO
. TEIJIOBOTO JABUKEHUS YaCTHI]
67 Buytpennss sueprus. CrnocoObl n3MeHEHUsl BHYTPEHHEN
' SHEPTUU: TeIUIoNnepeaaya U COBEPIICHUE pPabOThI
6.8 Buasl Tennonepenaun: TEMIONPOBOJIHOCTh, KOHBEKIIHS,




U3Iy4eHUe

KomnuectBo  TemoTel. YaenbHasd — TEIJIOEMKOCTD

6.9
BELIECTBA
TeruiooOMeH U TEIUIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIIOBOTO OajaHca
511 [1naBneHue u oTBEpAEBaHNE KPUCTAININYECKUX BEILECTB.
. VY nenbpHas TEII0TA MJIaBICHUS
[TapooOpazoBanne u  koHjeHcauus.  Mcmapenue.
6.12 Kunenue. VYaenbHas  Teruiota  mapooOpa3oBaHUS.
. 3aBUCHUMOCTb TEMIIEpaTypbl KUIEHUS OT aTMOC(EpHOro
JTaBJICHUS
6.13 Bnaxxaocts Bo3myxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Ipunnunsr  pabotel  TerioBbix asurarenei  KIIJ
6.15 TEIUIOBOTO ABUTaTelsl. TeIIoBble IBUTATEId W 3alluTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHHUs U IPEBPALICHNUs SHEPTUU B TEIIIOBBIX
6.16
nporeccax
[TpakTuyeckue paboThI:
OnbiTel MO OOHApyKeHHIO  JCWCTBUS  CHII
MOJIEKYJISIPHOTO MTPUTSKECHHUS.
OnbITel MO BBIPALIMBAHUIO KPHCTAUIOB HMOBAPEHHOM
COJIM MJIM caxapa.
OnbITel 10 HAOIIOAEHUIO TEIJIOBOIO pacIIMpEeHHs
517 ra3oB, KUJIKOCTEH U TBEPBIX TEIL.

Omnpenenenue JaBleHUs BO3/lyXa B OajIOHE MIMPHIIA.

OnbITEL, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJICHUS
BO3/lyXa OT ero 00bEMa 1 HarpeBaHUs WIH OXJIKICHUS.

[IpoBepka rumnoTe3bl TUHEHHON 3aBUCUMOCTH JJIMHBI
CTONIOMKA >KUIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIepaTyphI.

Habntonenne nu3MeHeHusl BHyTpEHHEH SHEpTUu Tena B




pe3ynbTaTe Teronepeaadn U padoThl BHEITHUX CHIT.

HccnenoBanue SIBIICHUS TemIooOMeHa npu
CMEILIMBAHUM XOJOAHON U rOpsYE BOJIBI.

OrnpeneneHne KOJIMYECTBA TEIUIOTHI, TMOJY4YEHHOTO
BOJOH TIpH TEIUIOOOMEHE C HarpeThiM METALTHYCCKUM
HWIAHAPOM.

Ornpezenenne yaelbHOM TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucnapeHus.

Ornpeenenre OTHOCUTEIBHOM BIAYKHOCTH BO3/yXa.

Omnpexnenenue yaeapHON TEIIOTHI IIIABJICHUS JIbJA.

@u3nyecKue SBJIEHUA B MPUPOJE: TMOBEPXHOCTHOE
HAaTsOKCHHUE W KallWUIAPHBIC SABJICHUA B IIPUPOAC,
6.18 KpUCTAJUIBI B pupoJie, uznydenrne CoJiHIIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHE OpH3bl; 00pa30BaHKE POCHI, TYMaHa,

WHes1, CHeTa.

TexHuyecknue  yCTpPOWCTBA:  KaNWUIAPBI, MOPUMEPHI
UCIIOJIb30BAaHUSl KPHUCTAJUIOB, >KUIKOCTHBIA TEPMOMETP,
6.19 JATYMK TEMIEPaTypbl, TEPMOC, CHUCTEMa OTOIUICHHS
JIOMOB, THUTPOMETpPBI, MCUXPOMETp, MapoBas TypOuHa,

ABUTaTC]Ib BHYTPECHHETO CrOpaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHHMSA

7.1 DnexTpusaius Tel. J[Ba poja 3JeKTpUUYECKUX 3apsI0B

BzaumopeiictBue 3apspkeHHbIX Tell.  3akoH  Kynona
7.2 (3aBHCHMOCTH CHIIBI B3aUMOJEUCTBHS 3aPSHKEHHBIX TN OT

BCJIMYUHEI 3apsA 0B U PACCTOSAHUS MCKIAY TeJ'IaMI/I)

DnekTpuueckoe noisie. HanpsskEHHOCTD AIEKTPUYECKOTO
7.3 noyig. [lpuHIMI cyneprno3unuy >IEeKTPUUECKUX MoJei

(Ha Ka4eCTBEHHOM YPOBHE)

Hocutenn onexTpuyeckux 3apsioB. OJIEMEHTapHbIN
7.4 anekTpudeckuil 3apsan. Crpoenue aroma. I[IpoBogHuku n

JAUSJICKTPUKU

7.5 3aKOH COXpaHEHMsI JEKTPUUECKOTO 3apsiia




ONeKTpuuecKuii  TOK.  YCIOBHUS  CYLIECTBOBAHMS

7.6

IIEKTPUUECKOTO TOKa. VICTOUHHUKHM OCTOSIHHOTO TOKa

HenictBus 3IEKTPUUECKOTO TOKa (TermoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUUECKUH TOK B

KUJKOCTSX U razax

g Onekrpuueckas uenb. Cuia TOKa. DJIEKTPUUYECKOE

7.

HaIpsKEHUE

9 ConpoTHuBieHNE MPOBO/THUKA. VaensHOE

7.

COTIPOTHUBIICHUE BEIIECTBA
7.10 3akon OMa Jyig ydacTka 1enu

[TocnenoBarenbHOe W TWapajielbHOE  COEAMHEHHUE
7.11

MIPOBOTHUKOB

PaGota w MOIIHOCTH DJIEKTPUYECKOTO TOKA. 3aKOH
7.12

Hxoynsa — Jlenna

DNEKTPUYECKUE IEeMH W TMOTPEOUTENN AIICKTPHUUECKOM
7.13

sHepruu B ObITy. KopoTkoe 3ambikaHMe

[TocTostHHBIE MarHuThL. B3ammMopelcTBHE NOCTOSHHBIX
7.14

MarHuTOB

MaruuTtHoe mone. MarauutHoe mnoje 3eMJd U €ro
7.15

3HAUYCHME JIJIS KU3HU Ha 3emiie

OnbiT Opcrena. MarHuTHOE MOJIE SIEKTPUUYECKOrO TOKA.
7.16

[IpuMeHeHne 21EeKTPOMarHuTOB B TEXHUKE

JleficTBue MarHMTHOrO MOJIA Ha MPOBOJHUK C TOKOM.

DIEeKTpOABUTraTENb MOCTOSHHOTO TOKa. Vcnonb3oBaHue
7.17

3JIEKTPOJIBUTaTENell B TEXHUYECKUX YCTPOMCTBAX M Ha

TpaHCIOpPTE

Oneitel  ®apages.  SIBneHue  3IEKTPOMArHUTHOM
7.18

uHaykuuu. IIpasuno Jlenna

DIEKTPOTeHEPATOP. Crioco0s1 MOJTyYEHU ST
7.19 NIEKTPUYECKOM  DHEPIHH. ONeKTpOoCTaHIIMM  Ha

BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
7.20 [IpakTuyeckue paboOThI:




OnBITH 110 HAOTIOACHUIO JICKTPU3AIMH TE HHYKIHCH
U TIPU COMPUKOCHOBEHHUH.

HccnenoBanue OelCTBHUS DJIEKTPUYECKOrO IIOJISL  Ha
MIPOBOJHHUKY M TUDIICKTPUKH.

COopka u mpoBepka pabOTBI DSJICKTPHUSCKON IenHU
ITIOCTOSIHHOTO TOKa.

H3mepenue u perynupoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HaMPsKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO Yepe3
pPEe3UCTOp, OT CONMPOTHUBJICHUSI PE3UCTOPA U HAIPSHKEHUS
Ha PE3UCTOPE.

OIIBITHI, JIEMOHCTPUPYIOIITHE 3aBUCHMOCTD
AIEKTPUYECKOTO COTPOTUBIIEHUSI TPOBOJHUKA OT €ro
JUTHHBI, TIJIOIIA I TIOTIEPEYHOTO CEYCHUS U MaTepHaia.
[IpoBepka mpaBwiIa CIOXKEHHUS HAMPSHKEHUW — TIPH
MOCJICIOBATEILHOM ~ COCIMHCHUH JBYX PE3UCTOPOB.
[IpoBepka mpaBmia UIsi CHJIBI TOKA MPHU MapaJlICIbHOM
COCMMHEHUU  pe3uctopoB.  OmpezaeneHne  pabOTHI
ANEKTPUYECKOTO TOKa, WAYIIETO dYepe3 PEe3UCTop.
OnpeneneHne  MOIIHOCTH — DJIGKTPUYECKOTO  TOKa,
BBIJICIISIEMOI Ha pe3ucTtope. MccnenoBanue 3aBUCHMOCTH
CHJIBI TOKA, MJIYIIETO Yepe3 JIAMIIOYKY, OT HANPsHKEHUS
Ha Heil. Onpenenenue KII/] narpeBarens. McciaenoBanue
MardUTHOTO B3aMMOJEHCTBHS MOCTOSHHBIX MarHHUTOB.
N3ydyeHne MarHuTHOTO MOJISl IOCTOSTHHBIX MarHUTOB MIPH
UX OOBEINMHEHMM W pazaeieHud. VcciemoBaHue
JEUCTBUS AIIEKTPUUECKOTO TOKA Ha MAarHUTHYIO CTPEJIKY.
OneITh, JEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI
B3aMMO/JICHCTBUS KaTyIIKA C TOKOM M MarHUTa OT CHJIbI
TOKa M HampaBjeHHs TOKa B Karymke. V3yueHue
JNEHCTBUS MarHUTHOTO TMOJsS Ha MPOBOJHUK C TOKOM.
KoncrpynpoBanue u W3y4eHHUE paboThI

DIEKTPOABUIATES. N3mepenue KILJ




IEKTPOJBUIaTEIbHOM  YCTAaHOBKH. OnbITh 10
UCCJICIOBAHUIO SIBJICHUS JIEKTPOMAarHUTHOM MHIYKIUU:
UCCJICIOBAHUE M3MECHCHUM 3HAY€HUs M HAIPAaBIICHUS

WHIAYKIIMOHHOT'O TOKa

7.21

Ousnyeckue SBICHUS B MPUPOJIE: DIIEKTPUUECKHE
SBICHUS B  arMmochepe, OIJICKTPUUYECTBO  IKUBBIX
OpPraHM3MOB, MarHUTHOE TIOJI€ 3eMJId, Jpeiid MOIIOCOB,
pOJIb MArHUTHOTO TIOJISI JUTSI )KU3HU Ha 3eMJle, MOJIIPHOE

CHSAHUC

7.22

TexHnu4eckue yCTpOWCTBA: 3JIEKTPOCKOIl, aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK IEKTPUUECKOW SHEPIUH,
JNIEKTPOOCBETUTEIbHBIE  TPUOOpBI,  HarpeBaTelbHbIE
AIEKTPOTPUOOPHI (ipumepsI), AIEKTPUYECKHUE
MPEAOXPAHUTENH, DIIEKTPOMArHUT, AJIEKTPOJIBUTaTElb

IMOCTOSTHHOI'O TOKA, rCHEPATOP MOCTOAHHOT'O TOKa

9 KJIACC
Kon
Kon snementa [IpoBepsieMbie 3JIEMEHTHI COJEPKAHMS
pasnena
MEXAHUWYECKUE SIBJIEHMSI
81 MexaHnudeckoe JBW)KCHHE. MarepuanabHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCHTEILHOCTh MEXAHUYECKOIO JBMKEHHUS
8.3 PaBHOMEpPHOE NTPAMOTMHEHHOE IBIYKCHUE
HepaBaomepHoe MPSMOJIMHEHHOE IBHOKEHHE.
8 8.4 Cpennsis M MIHOBEHHas  CKOpPOCTb  Tejla  IIpH
HEPaBHOMEPHOM JBUKCHUU
8.5 YckopeHue. PaBHOYCKOpEHHOE MIPSAMOJIMHEUHOE
' JIBHOKCHUE
8.6 CsoOoanoe nagenue. OneITel I anunes
8.7 PaBHOMEpHOE NBHKEHME TIO OKpykHOCTU. [lepuon u

qgacToTa o6pameHI/151. JIuneiiHas wu yriioBasgs CKOpPOCTH.




LlenTpOocTpeMUTENEHOE YCKOPEHHE

8.8 [TepBriit 3akoH HeroToHa
8.9 Bropoii 3akon HeroTrona
8.10 Tperuii 3akon HeloToHa
8.11 [IpuHIUMI Cynepno3uiuy CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHHs: CWiIa TPEHHUS CKOJBKEHHs, CHJIa
' TPEHMSI TIOKOS, IPYTHE BHUJIBI TPESHUS
8.14 Cuna TsSKECTH W 3aKOH BCEMHPHOTO TSATOTEHUS.
' YckopeHnue cBOOOHOTO MaIeHUs
815 JBuxenne  mmaHer  Bokpyr  Comnma.  IlepBas
' KOCMHYECKasi CKOPOCTh. HeBeCOMOCTh 1 Tieperpy3ku
PaBHOoBecue  maTtepuanbHOW  TOYKH.  AOCOIIOTHO
8.16 )
TBEPIOE TEIO
8.17 PaBHOBecue TBEPIOTrO Tenma C 3aKPEIUIEHHONW OCBIO
' BpaieHusi. MoMeHT cuibl. LleHTp TshkecTn
8.18 Nmmynbce Tena. 3menenue ummynbca. UMImynbc CHITh
8.19 3aK0oH COXpaHEHUS UMITYJIbCa
8.20 PeakTnBHOE ABIKEHME
8.21 Mexanundeckasi paboTa U MOIITHOCTh
8.9 PabGora cun Tsxectw, ympyroctd, TpeHus. CBs3b
' SHEPruu U paboThI
873 [loTenuuanbHas SHEprusi Tena, MOJHATOTO  HaJ
' MOBEPXHOCTHIO 3eMIIH
8.24 [ToTennmanpHas 3HEPTrUs CKATON MPYKUHBI
Kunernueckas sueprus. Teopema 0 KHHETHYECKOU
8.25
SHEPruu
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIUU
[IpakTuueckue pabOTHI:
Omnpenenenue cpeaHell CKOPOCTH CKOJBXEHHUS Opycka
8.27 WIM JBWXKEHUS IIapuKa IO HAKJIOHHOW MJIOCKOCTH.

OHpCI[CJICHI/Ie YCKOPCHUSA TCJIa NIPpU PABHOYCKOPCHHOM

JBM>KEHUHU 110 HAKJIOHHOM IIJIOCKOCTH.




HccnenoBanue 3aBUCHUMOCTH IyTH OT BPEMEHH IIpH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauyaJIbHOM CKOPOCTH.
[IpoBepka TUMOTE3Bl: €CIM IPU PABHOYCKOPEHHOM
JIBUKEHUM 0€3 HadajabHOW CKOPOCTH IYTH OTHOCSTCS
KaKk psAJ HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOLIUE
IIPOMEXYTKU BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS
OT CWJIbl HOpPMalbHOro jaBieHus. OnpeneneHue
koddduimenta TpeHUst ckoibxkeHus. OmnpeneneHue
KECTKOCTH TpyxkuHBL. OrnpeneneHne padOThl CUIIBI
TpeHHMs] TpU PaBHOMEPHOM JBHKEHHM TeJa IO
TOPU3OHTAIbHOM MoBepXxHOCTU. OnpeneneHue padOThI
CUJIBI  yOpPYyrocTH  IpH  INOABEME  Ipy3a  C
UCIIOJIb30BAHUEM  HEMOJABIM)KHOTO U TMOJBH)KHOTO

OJIOKOB

dusnueckre SBICHUS B npupoac: MpUIWBBEI U OTIIMBHI,

8.28 nBwkeHne TutaHeT COJMHEYHOW CHCTEMBI, PEaKTHBHOE
JIBIKCHHE KUBBIX OPTaHU3MOB
8.99 TexHuueckue  yCTpOWCTBA:  CHUIAOMETP,  JaTUUKH

MIOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, PaKEThI

MEXAHUYECKHUE KOJIEBAHWA 1 BOJIHBI

KonebaTtenpHoe JABHXCHHC. OcHOBHEBIE XapaKTECPUCTHUKU

- KoJe0aHui: Iepro/1, 4acToTa, aMIIUTY1a
9.9 MaremaTnueckui u NPY>KUHHBIA MAasITHUKH.
' [IpeBpaienue sHeprun Mpu KojaedaTeaIbHOM JBHKEHUN
03 3aryxaromiue KosneOaHus. BpiHykIeHHbIE KojaeOaHUs.
. Pe3onanc
Mexannyeckue BoJIHbL. CBOHCTBa MEXaHUYECKHX BOJIH.
0.4 [IpogonpHble W monepeyHble BOJIHBL. [[nMHA BOJHBI U
. CKOPOCTb €€ pacnpocTpaHeHHs.. MexXaHN4eCKUe BOJIHBI
B TBEPJIOM TeJI€, CEHCMUYECKUE BOJIHBI
9.5 3ByK. 'poMKOCTB 1 BbIcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wndpa3Byk u ynbTpasByk
9.7 [IpakTnueckue pabOTHI:

OHpCI[C.HCHI/Ie YaCTOTHI n nepuona KOJIeOaHUM




MAaTEMATHYCCKOT'O MaidTHHUKA.

OmnpeneneHue 4acToThl M TepHOJa  KoJeOaHWA
HNPY>KUHHOI'O MasiTHUKA

HccnenoBanue 3aBUCHMOCTH MEpHOAA  KosieOaHWH
MNOABCIICHHOI'O K HHUTH TIpy3a OT [JJIWHBI HHTH.
HccnenoBanne 3aBUCMMOCTH  IepHoja  KosieOaHMI
MPYKUHHOIO MasTHHUKa OT Maccehl rpy3a. lIpoBepka
HE3aBUCHMOCTH nepuoza KoJieOaHui rpysa,
MOABCIICHHOI'O K HUTHU, OT MACCHI I'py3a U JKECTKOCTH

npyxuHsl. I3Mepenue yckopeHus cBOOOAHOTO NaieHus

dusnyeckre SBICHUS B npupoac: BOCIIPUATHEC 3BYKOB

9.8 JKUBOTHBIMH, 3€MIJIETPSICEHUE, CEUCMHUYECKHE BOJIHBI,
I[yHAMH, 9XO
9.9 TexHuyeckue yCTpOMCTBA: 53XO0JOT, HCHOJb30BAHUE

YIIBTPa3ByKa B ObITY U TEXHHUKE

OJIEKTPOMATI'HUTHOE I1IOJIE 1 DJIEKTPOMAI'HUTHBIE BOJIHBI

SHGKTpOMaFHI/ITHOG TI0JIC. BHCKTPOMaFHI/ITHI)IC BOJIHBI.

104 CBOJiCTBA AJIEKTPOMArHUTHBIX BOJIH
10.2 [Ixaa 37€KTpOMarHUTHBHIX BOJIH
10.3 DnekTpoMarHuTHas npupoga cera. CKOpOCTh CBeTa.
' BosnHoBBIE CBOMCTBA CBETA
10 [TpakTrueckue pabOTHI:
10.4 N3ydyeHue CBOWCTB  9JJICKTPOMArHUTHBIX BOJH C
MOMOIILI0 MOOMIIBHOTO TenedoHa
Ousnyeckue SBICHUS B MpUPOJE: OHOJIOTHYECKOe
10.5 JIEACTBUE BHIHMOTO, yABTPaQHOIETOBOTO u
PEHTTEHOBCKOTO M3Ty4eHUN
10.6 Texuuyeckue yCTpOICTBA: WCIOJIb30BaHUE
. ANEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JlydeBas mozens cBeta. MicTouHuky cBera
11 11.2 [IpsimosmHENHOE pacpoCTpaHEHHUE CBETA
Otpaxxenue ceta. [Imockoe 3epkano. 3aK0H OTpaKEHUS
11.3
cBeTa




[Ipenomnenne cBera. 3aKoH TIPEIOMIICHUS CBETA.

L [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
115 JInnza. Xop jrydeii B 1MH3e
116 Ontuueckast cucrema QoToamnmapara, MAKPOCKONA |
' TEJIECKOTIa
117 I'maz kak onrrdeckass cucreMa. biauM3opykocTs H
' JATbHO30PKOCTh
118 Paznoxenne Oenoro ceera B cnekTp. OnbiTel HptoTOHA.
' CroxeHne CeKTpalIbHBIX IBETOB. [luctepcus cBeTa
[IpakTnueckue pabOTHI:
HccrnenoBanue  3aBUCUMOCTH  yrila  OTPaKEHUS
CBETOBOTO JIy4a OT yIJIa MaJIeHusI.
N3yueHne xapakTepUCTHK M300paKeHHsI MpenaMeTa B
TJIOCKOM 3epKajie.
HccnenoBaHnue 3aBUCUMOCTH  yIiia  TIPEIOMIICHHS
CBETOBOTO JIyda OT yrjla TaJeHHWsl Ha TPAHHIE «BO3IYX —
11.9 CTEKJIO».
[Tony4yenre M300paKeHHI C MOMOIIBIO COOMPAOIIIEH
JIVH3HI.
Onpenenenne POKYCHOTO PAaCCTOSHUS U OMTHYECKOM
CHJIBI COOMPAIOIICH JTMH3BI.
OMnBITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.
OnpITHl TI0 BOCHPUATHIO IIBETA MPEIMETOB TPU HUX
HAOJIFOICHUH Yepe3 IIBETOBBIC (PHIIBTPHI
Ouznueckue ABIeHUs B mpupoje: 3atMenus CoiHIa U
11.10 Jlynbl, 11B€Ta TeJ, ONTHUYECKHE SBJICHUS B atMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
111 TexHuueckue YCTpOMCTBA: OYKH, TIEPUCKOII,
. ¢doToanmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBEBLIE SAABJIEHUA
121 OnwiTel Pesepdopna u miaHetapHas MoOJENh aToMa.
12 . Mopnens atoma bopa
122 Hcnyckanue u moriouieHue cBera aTroMoM. KBaHTHI.

JIunenyaTble CIIEKTPHI




12.3

PagnoaktuBHOCTB. Anb(a, 6eTa- 1 TaMMa-u3ITydeHHs

Crpoenue aromHoro sapa. HykioHHas Mojenb

124 aTOMHOTO sapa. M3oTonsl
195 PagnoaxTuBHble npespamienus. Ilepuon mnomypacmana
' ATOMHBIX SIJIEP
12.6 SAnepHble peakuuu. 3aKOHBI COXpAaHEHMS 3apsSA0BOIO U
' MaccoOBOI'O YHUCEIl
12.7 DHeprus cBsI3U aTOMHBIX siziep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cuntesa u genenus anuep. VMicrounuku sHepruu
' CouHna 1 3B€37
12.9 Snepnas osHepreruka. JlelicTBue  pagmOaKTUBHBIX
' W3IIY9CHHUI Ha )KUBBIC OPTaHU3MBI
[IpakTnueckue pabOTHI:
HabGmionenne cnjomHelX M JMHEHYATBIX CHEKTPOB
12.10 U3ITyYEHUS.
HccnenoBanue TpPEeKOB: M3MEPEHUE SHEPTUM YaCTUIIBI
10 TOPMO3HOMY ITyTH (TI0 poToTrpadusim).
W3mepenue paaroakTuBHOTO (oHa
du3nyecKue SBJICHUS B TPUPOJE: ECTECTBEHHBIM
paAMOaKTUBHBII ¢omn, KOCMUYECKHE Ty4H,
12.11 PaIMOAKTUBHOE M3JIyUCHHUE TMPUPOJHBIX MHHEPAJIOB,
NeCTBUE pPAaJUOAKTUBHBIX M3IYYCHUH Ha OpraHu3M
YyellioBeKa
Trr Texuuueckue yCTpoiicTBa: CIEKTPOCKOTI,

I/IH)II/IBI/II[yaJ'ILHLII‘/‘I J03UMCETpP, KaMepa Bunncona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI 0OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanne ponu  GU3MKKM B HAYYHOH  KapTUHE  MHUDA;
c(hopMUPOBAHHOCTH 0A30BBIX MPEJCTABICHUNA O 3aKOHOMEPHOU CBSI3H
U T03HAaBAEMOCTH SIBJICHUM MNpPUPOJBI, O POJIM HKCHEPUMEHTa B
¢uszuke, o cucreMooOpasyromeil pond (U3MKK B pPa3BUTHUHU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bMBUYECKUX 3HAHWK W WX POJIM B IEJOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpa, O BKIJIAJE POCCUHCKUX M 3apyOECKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOILIECCOB OKPYXKAIOIIEro

MHUpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBIKEHUH Kak
crioco0e CyIecTBOBaHUS MaTepruu, 00 aTOMHO-MOJICKYJISIPHOI TEOpUH
CTPOCHHUSI BEIIECTBA, O (PU3UYECKOH CYIIHOCTH SIBICHUH TPUPOJIBI
(MEXaHWYECKHX, TETUIOBBIX, DSJCKTPOMATHUTHBIX W KBAHTOBBIX);
YMEHUE pa3jinyaTh SBICHUS 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIUX JIaHHOEC (H3UYECKOE
SIBIICHHE; YMCHHUE PACIIO3HABATH MPOSIBICHHE U3YYCHHBIX (PHU3UICCKUX
SIBIICHUH B OKPY)KAIOLIEM MHPE, BBIACISS X CYIIECTBEHHBIC CBOWCTBA

(TTpu3HAaKM)

Bnagenue ocHoBaMHM NOHSTHUMHOIO alrapara M CHMBOJIMYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I " HCIIOJIb30BAHUC UX IJIs1 PCIICHUSA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/I3I/IIIGCKI/IG SIBJICHHUA H

ITPOLECChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe H SMITUPUYCCKHUEC 3aKOHBI

YMeHHue OINCHIBAaTh HU3YUYCHHBIC CBOIMCTBA TE€I H (I)I/ISI/ILIGCKI/IG

SIBJICHHUS, UCTIOJIB3Ys1 (1)H3I/I‘ICCKI/IC BCIIMYHHBI

Bnanenne ocHOBaMHM METOJOB HAydyHOIO TIIO3HAHUS C YYETOM
coOnrofieHns MpaBuil 0€30MacHOTO Tpyna: HaOmoJeHHe (PU3NIECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpyIOBaHUS 1O MHCTPYKIIMH, OMUCHIBATH XOJT
OTIBITA U 3aMHCHIBATH €T0 PE3yNIbTaThl, (POPMYITUPOBATH BHIBOIbI;
MPOBEACHUE MPSMBIX M KOCBEHHBIX H3MEPEHUH (PU3NUYECKUX BEINYHH:
YMEHHME IUIAHUPOBAaTh HM3MEPEHMs, CaMOCTOSITEIbHO CcOOUpaTh
SKCIEPUMEHTAJIbHYIO YCTAaHOBKY I10 HWHCTPYKLUUH, BBIUYUCIATH
3HAYEHUE BEJIMYMHBl U AaHAJIU3UPOBATH IOJYYEHHBIE PE3yJIbTaThl C
Y4€TOM 33/JaHHOMU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;
IPOBEJCHUE  HECIOXHBIX  OKCIEPUMEHTAIBHBIX  MCCIEAO0BAHMUIA;
CaMOCTOSITEIBHO  cOOMpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY U
MPOBOJUTH  HCCIEAOBaHWE IO  WHCTPYKLUUH,  HPEJICTaBIATh
MOJIyYE€HHBIE 3aBHCHUMOCTH ()M3MUYECKHUX BEJIUYMH B BHJIE TaOIUIl U
rpaUKoOB, yUUTHIBATh MOTPEIIHOCTH, JIEIaTh BHIBOJIBI 110 PE3YJIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOMCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHas TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJIEITH CTPOCHUS
ra3oB, JXHAKOCTEH M TBEPABIX Tell, TUTAHETapHAas MOJENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO siipa) U YMEHHME MPUMEHSTh UX AJs

00BbsICHEHUS (PU3HUECKUX MTPOIIECCOB

YMmenue 00BACHATh (PU3UUECKHE MPOILIECCHl U CBOMCTBA TEl, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3y4EHHBIE CBOICTBA (PU3MUECKUX

HBHCHHﬁ, (bI/I3I/I‘leCKI/IC 3aKOHbI, 3dKOHOMCPHOCTHU U MOJCJIN

YMeHue pemath pacuéTHele 3adaud (Ha Oa3ze 2 — 3 ypaBHEHHH),
UCTIOJB3YS 3aKOHBI W (OPMYJIBI, CBs3bIBalOIIMe (U3NYECCKUE
BCJIMYMHBI, B YACTHOCTH, 3allMChIBATh KpPaTKOE YCJIOBUE 3ajayM,
BBISIBJIATh HEJIOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOIMMBIC ISl €€ PEelICHHs, UCII0JIb30BaTh CIIPABOYHBIC JIaHHBIC,
IPOBOJUTh PACYEThl W OICHUBATh PEATHUCTUYHOCTH MOJIYYECHHOTO
3HaueHus (PU3MYeCKOl BETUYHMHBI; YMEHUE OMPENENATh pa3MEePHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a4Un

YMmenue XapaKTepru30BaTb IMPHUHIUIIBI JIIENCTBUS  TEXHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBINUICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB MO UX OMMUCAHUIO, UCIIOJIb3Ys 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HCO6XOI[I/IMLIG (pI/I3I/ILIeCKI/Ie




3aKOHOMEPHOCTH

10

YMeHHe HCHOJb30BaTh 3HAHUS O (PU3MUECKHX SIBICHHUAX B
MOBCETHEBHOM KHM3HH s oOecreueHHss O€30MacHOCTH NP
oOpamiernn ¢ OBITOBBIMH ~ NpUOOpaMH W TEXHUYECKUMU
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbS W  COONIONEHHS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAIOIIEH cpeae; IOHMMAaHUe
HEOOXOIMMOCTH TPUMEHEHHS JOCTIKEHHHA (UMK U TEXHOJIOTUH

AJI paliMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUSA

11

OnelT moOMCcKa, NpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOpMALIUU
(U3MYECKOTO COJEp)KAaHUA C HCIOJIb30BAaHUEM HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHUE OLIEHUBATh JOCTOBEPHOCTH
MOJy4eHHON WH(OpMalMM Ha OCHOBE UWMEIOIIUXCS 3HAHUU W
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, yYMEHHME  HCIOJIb30BAaTh  IpU
BBITIOJIHEHUHM Y4YEOHBIX 33JaHUN HAYYHO-MOMYJSIPHYIO JIUTEpaTypy
(bu3nuecKoro cojaep)KaHMsl, CIPAaBOYHbIE MaTepUaibl, PECYpPChl CETU
Wnrtepner; BnageHue 0a30BBIMM  HaBbIKAMHU  [IPeOOpa3OBaHUS
nHpOpMaMM W3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYI'yl0; YMEHHE
co3JaBaThb COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOILECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe JBukeHHe. MarepuanpHas Touka. Cuctema  OTcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe JBHKeHHe. CpenHsis ckopocTh. PopMmyna A
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMepHOE mpsIMOIMHENHOE ABMKEHUE. 3aBUCUMOCTh KOOPJIMHATHI T€la OT
BPEMEHH B ClIydae PaBHOMEPHOTO MPSMOJIMHENHOTO JIBUKECHHUS:
13 x(f)=x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHU [Jsi MPOEKLUUU CKOPOCTH, MPOEKIHH
IepeMENIeHUs, MyTH, KOOPAMHATBI NPU PABHOMEPHOM NPSIMOJIMHEWHOM
JBUKEHUH
3aBUCUMOCTh KOOpPJMHATHl TEJla OT BPEMEHHM B CIyda€ PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABUKEHUS:
2
Se(f) =V, ¥ 1+ay * %
@opMynbl Uil MPOEKUHUU MEPEMELIECHUs, MPOEKUUN CKOPOCTH W IPOEKLIUU
YCKOPEHMS IPU PABHOYCKOPEHHOM MPAMOJIUHEHHOM JBUKEHUU:
2
1.4 .sl_(r)=um_-a‘+al.-?.
U.\'('f) =Up, +a, L,
a.(f)=canst,
U:x: - le: =2a,s,
I'paduky 3aBUCHMOCTH OT BpPEMEHHM Il MPOEKIUH YCKOPEHUS, MPOCKIUH
CKOPOCTH, IIPOEKIUU IepeMELIEHUs, KOOPAUHATHI IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABHKEHUU
CBobGoaHoe maaeHue. Gopmyibl, ONUCHIBAIOIIME CBOOOJHOE MaJieHHEe Teja I
1.5 BEPTUKAIM (ABM)KEHUE Tejla BHU3 MM BBEPX OTHOCUTEIBHO IOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTH OT BPEMEHHU JUIS MPOEKUUH YCKOPEHHS,




OpOCKOHUU CKOPOCTH W KOOPAWHATHI IIpU CBO6OI[HOM nmaacHuu TCj1a II0

BEPTUKAIN

CKopoCcTh pPAaBHOMEPHOIO JBMJKEHHUS Tejla M0 OKpyxkHOcTU. Hampasienue
CKOpOCTH.

@opmyisia g BBIYKCICHUS CKOPOCTH YE€pe3 PaJAUyC OKPYKHOCTH M TEPUOJ

oOpareHus:
2nR
L=
T

LlenTpocTpemMuTenbHOe ycKOpeHWe. HampamieHue I[eHTPOCTPEMHUTEILHOTO

1.6 yckopeHusi. @opmyna i BEIYUCICHUS YCKOPEHHUS:
2
a — U
" R
®dopmyra, CBI3BIBAOIIAS TIEPUOJ] M YaCTOTY OOpaIeHNs:
v = 1
T
Macca. ITnotHocTh BemecTBa. @opmyna Jjisl BBIYUCICHHS TIIIOTHOCTH:
b= m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuuHa. ClI0KeHue Chil
1.9 SIBnenune nnepuuu. [lepBerit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopenicteue ten. Tpernit 3akoH HeroToHa:
1.11 Fy 4 =—F
112 Tpenue nokosi U TpeHUe CKONIbKEeHUs. DopMyIia i BBIYUCIECHUS MOIYJIS CHUIIbI

TPCHUS CKOJIbXKCHUS:




F_=u-N

1.13

Hedopmanust Tema. Yopyrue u Heynpyrue aedopmanuu. 3akoH yOpyrou
nedpopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOT'O TATOTCHUA:

My -1,
F=¢g L1 2
R
Cuna TsbrecTd. Y CKOpeHue CBOOOTHOTO MaICHHUS.
dopmyna JUIsl BBIYUCIEHUS CUJIbI TSDKECTH BOJIM3H oBepxHocTH 3emuu: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.

HesecomocTs u nieperpysku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
=mi

Nmnynec cuctemsl Ten. U3MeHneHue umnynbsca. MMmynbe cumbl

1.16

3aKOH COXpaHCHHS HMITYJIbCA JIJISl 3aMKHYTOW CHCTEMBI TEJ:
D=nyUy -+, U, =const

PeaxtuBHOE JABHXCHHEC

1.17

Mexannyeckas pabora. @opmyia /sl BBIYUCICHUS paOOThI CUIIBL:

A=Fsoosct

MexaHuueckasi MOIITHOCTbD:

nv=4
I

1.18

Kunernueckas u MNOTCHIUAJIbHAs SHCPIUA. d)opMyna JJIs1 BBIYUCIICHU A

KUHETHYECKOM OHEPruun:

HE)E
Ep=—r

TeopeMa 0 KHHETHYECKOM OHCPTHUH. <D0pMyJ1a JIJIsI BRIYMCIIEHUS ITIOTEHITMAIbHOM




OHCPIUM TCJIa, IOAHATOIO

HaJ 3eMuIéii:

E,= mgh

Mexanudeckast SHEPTHUsL:

E=E;.+E p
1.19 3aK0oH COXpaHEeHHsS MeXaHu4eckoi sHepruu. dopmyna 1 3aK0Ha COXpaHEHUS
MEXaHUYECKOI 3HEpPTUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpareHne MEXaHMYECKON YPHEPTUH MPU HATTUIUH CHIIBI TPESHMUSL.
[IpocThie MeXaHU3MBIL. «30J0TOE IPABUIIOY» MEXAHHKH.
Poruar. Momenr cuiter: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M +..=0
1.20
[ToasmwxHbIi 1 HeMOABWKHBIN O0510KU. KITJI mpocThIXx MeXxaHU3MOB,
n= Aﬂmma
A—a&rpanema
JlaBiienue TBEpIOTO TeEA.
@dopmyna s BBIYUCICHUS JaBJICHUS TBEPAOTO Tena:
_F
P= h
191 JaBnenue raza. AtmocdepHoe JaBiacHUE.
' I'mapocraTuyeckoe naBiieHUE BHYTPH KHIKOCTH.
dopmyna sl BBIYUCICHUS 1aBJICHUS BHYTPHU KUIKOCTH:
P=Pg+Pn,
1.22 3axoH [lackans. I'mapaBaudeckuil npecc
3akoH Apxumena. @dopmyna s ONPENCICHHS BBITAJIKUBAIONIEH CHUJIBL,
JNENUCTBYIOUIEH Ha TEJO, NOTPYKEHHOE B )KUIKOCTh WM Ta3:
1.23

Fam =PV

Ycnopue niaBanus Tena. [lnaBanue CyAOB U BO3QYXOIIJIABAHUC




1.24

MexaHuueckue KoyieOaHus. AMIUIMTYJa, TEPHOJ W YacToTa KoJeOaHH.

®opmyrna, CBSA3BIBAIOIIAS YACTOTY M NIEPUO]] KOJIeOaHU:

1.25

MaremMaTtnueckuii ¥ NpPYKUHHBIM MasTHUKH. [IpeBpamieHue sHeprum npu

KOJIE0ATEIFHOM JIBIDKCHAHN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4eCKHue BOJIHEL. HpO]IOJ'II)HI)IC N TIONICPCUYHLIC BOJIHEBI. I[J'II/IHa BOJIHBI U

CKOPOCTh PaCHpOCTPAaHCHUS BOJIHBIL:

L=v-T

1.28

3Byk. I'poMKOCTh U BbICcOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha T'paHUIIE

IByX cpell. IH(pa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3mepenne cpenHeil MIOTHOCTH BEMIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPY>KUHBI; KOG UIIHEHTa TPEHUS CKOJIBKEHUsS; PaOOThI CHUIIBI TPEHUS, CHJIIBI
YIIPYTrOCTH; CPeIHEl CKOPOCTH IBMKEHHsI Opycka MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM MO HAKIOHHOW IUIOCKOCTH; YacTOThl H
nepuoja KojeOaHMM MAaTeMaTH4ecKOro MasTHHMKA; YacTOThl U MepHoja
KoJiebaHui MPYKMHHOTO MasATHHKA; MOMEHTAa CHUJIbI, IEHCTBYIOIIEr0 Ha phlyar;
paboThl CUJIBl YHOPYrOCTH IpU HOIBEME Ipy3a C MOMOIIBIO HEMOABH)XKHOTO
6510Ka; pabOThl CHIIBI YIPYTOCTH IPU MOIBEME Irpy3a ¢ MOMOIIBIO MOJBUKHOTO
0J10Ka.

HccnenoBanue 3aBUCHMOCTH apXHMEIOBOW CHJIBI OT 00bEMa MOTPYKEHHOU
YacTH TeJa U OT IJIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MAacCChI T€JIa; CUJIbI TPEHHS CKOJIBLKEHHS OT CHIIBI HOPMAJILHOTO JAaBIICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HHKAIOIICH B MPYKUHE, OT CTCHCHH
nedopManuu MpyKUHBI, YCKOPEHHUsT OpycKa OT yIjia HaKJIOHA HampaBISIOUICH;
nepuoja (4acToTel) KoueOaHU HUTSHOTO MasTHHKA OT JJIMHBI HUTH, TEpUoia
KoJe0aHU MPYKUHHOTO MasTHHKAa OT MAacChl Irpy3a M KECTKOCTU TMPYKUHBI,
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MEpHOJia KOJICOAHHH HUTSHOTO MAasTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pbIUara

1.30

Qusuueckue sA6NeHUs 6 npupode: TPUMEPHl JABWXKEHHS C pa3IMYHBIMU
CKOPOCTSIMU B KUBOW U HEKUBOM IIPUPOJIE, IEUCTBUE CUJIBI TPEHUSI B IPUPOJE U

TCXHUKEC, MNPUIHMBbBI W OTJWBBI, JABWXCHUC IIJIAHCT ConHeuHoOH CHUCTCMBI,




PEaKTUBHOE JIBU)KCHHE JKUBBIX OPIaHU3MOB, PblYaru B TEJIC YEJIOBEKA, BIUSHUE
aTMOC(EepHOTO JaBJCHUS Ha >KUBOW OpraHW3M, IJIaBaHWE PBIO, BOCIPHUATHE

3BYKOB JKUBOTHBIMH, 3EMJICTPACCHUC, CEeMCMUYECKHE BOJIHBI, IyHAMH, 3X0

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTpP, AATYHUKHU IIOJIOKCHHA, PACCTOAHUA U
YCKOPCHUA, IAUHAMOMCTpP, I[NOAIIHMIIHWKH, PaKCTbl, pbIyar, HOI[BI/DKHBIﬁ u

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAKJIOHHAaA IIJIOCKOCTb, IMPOCTBIC MCXAHU3MbI B 6I)ITy,

L3l COOOILAoIINECs COCY/bl, YCTPOWCTBO BOJONPOBOJAA, TMAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
WCTIOJIb30BAHUE YIIbTPA3BYyKa B OBITY H TEXHUKE

2 TEIJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIO)KEHUSI  MOJIEKYJSIPHO-KMHETHYECKOH  TEOpUH  CTPOCHUS

2.1 BelecTBa. Mosenu TBEPAOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUI BELIECTBA.
Kpucranmudeckne n amop(HbIe Tena

”5 JlBmwkeHue dvactui BemectBa. CBs3b CKOPOCTHM JBWKEHHUS YacTUI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, 1uddysus

2.3 CMaumnBaHue U KanwUISIpHbIE SIBJICHUS

2.4 TennoBoe pacIMpeHne U CKaATHE

2.5 TennoBoe paBHOBecHE

26 Buytpennss sneprus. PaGora u Termiomnepenaua Kak cHoocoObl H3MEHEHHS

' BHYTPEHHEUN SHEPTUU

2.7 Bune! Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUYECHUE
Harpesanue wu oxmnaxnenue Ten. KomauwdecTBo  TeruoTel.  YjaenbHas
TEIUIOEMKOCTbD:

2.8
O=am(t,—1,)
3aKOH COXpaHEHHsI PHEPTMHM B TEIJIOBBIX MpoIlleccax. YpaBHEHHE TEIUIOBOTO
Oananca:

2.9

O +0,+..=0
Hcnapenne u koHzaeHcauus. V3MeHeHue BHYTpeHHEW SHepruud B Ipoliecce
210 UCTapeHus W KoHJeHcanuu. KurneHwe >kuakocTH. VYJenpHass TeIuloTa

napoo6pazoBanus: L = Q/m
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BiaxxHOCTB BO311yXa

2.12

IInaBnenne wu kpucraumsauus. I3MeHeHue BHYTpEHHEH DOHEpPrud IIpU

IUIaBJICHUUW U KPpUCTAJUIU3allH. yI[eJIBHaSI TCIJI0TA IIJIaBJICHUA:

2.13

BuyTpeHnHss dHEeprus cropaHus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMS TOILIUBA:

g=Q/m

2.14

[Mpunnumner padoTe! TeroBsix Asurateneit. KI1J[ termoBoro auraremns

2.15

Ipakxmuueckue pabomoi

W3mepenune ynenbHOM TEITOEMKOCTH METaJUIMYECKOro LMJIMHIPA; KOJIMYECTBA
TEIJIOTHI, TOJIYYeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (UKCHPOBAHHOU
MacCchl, B KOTOPYIO ONYIIEH HArpeTbld IWIMHIP; KOJMYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThiM MWIMHIAPOM, MOCIE OIMYCKaHWUS €ro B BOJY KOMHATHOMU
TeMIEpPaTypbl; OTHOCHUTEIBHOM BJIQKHOCTH BO3AyXa; YACIbHOW TEIUIOTHI
IIaBjieHus JbAa. McecnegoBaHue WM3MEHEHHsI TEMIIEpaTypbl BOJBI  NPH
Pa3IUYHBIX YCIOBUSIX; SIBJICHUS TEIJIOOOMEHA NpPU CMEIIMBAHUU XOJOIHOU U

ropsiueii BOJIbI; TpoIiecca HCIapeHus

2.16

Dusuveckue sA61eHUA 8 npupode.‘ IMOBEPXHOCTHOC HATSXKCHHUEC W KallWJIJIAPHBIC
SABJIICHHA B IIPUPOAC, KPHUCTAJLJIBI B IIPUPOAEC, HU3IIYUCHHC COJ'IHI_[a, 3aMEp3aHuC

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

2.17

Texnuueckue ycmpoﬁcmea: KarmuJjisipbl, IPpUMEPHI UCIIOJIb30BaHHUA KPHUCTAJIIIOB,
)I(HI[KOCTHBIﬁ TEPMOMETP, AATYHUK TEMIICPATYPBI, TEPMOC, CUCTEMaA OTOILICHUA
JAOMOB, T'HI'POMECTPLI, IMCUXPOMECTp, I1apoBasd Typ6I/IHa, ABUTI'aTCJ]Ib BHYTPCHHCTO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_[I/I$I TCII. HBa BH A JJICKTPHUUYCCKUX 3apsa10B

3.2

BsaumonelictBue 3apskeHHBIX Tedl. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsaa

3.4

QHCKTpI/I‘{eCKOe II0JIC. HaprI)KéHHOCTB SJICKTPUYCCKOTO  TIOJIA. HpI/IHLII/IH

CYIICPIIO3UIHUH DJICKTPUICCKUX moJjien (Ha Ka4CCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsa0B. HCﬁCTBHe QJICKTPUYCCKOTO TIIOJId Ha

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




[TocrosinubIi nekTpuyecKkuid ToK. JleicTBus anekTpuyeckoro Toka. Cuma Toka.

Hanpsixenue.
3.6 l=qg/t,U=A/
DIEKTPUYECKOE COMPOTUBIICHUE. Y ICTTBHOE AIEKTPUUECKOE COMTPOTUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma s yuactka snekrpudeckoit nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I,=I,: U=U,+U,: R=R +R,
3.9 [TapannensHO€ COETUHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U;I=1+1;R=2.
2 2 2
CMenranHble COSAMHEHUS TIPOBOTHUKOB
PaboTa u momHOCTS 2nekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=IR-t
312 OnbiT Opcrena. MarHutHOe TOJI€ MPSAMOTO MPOBOJHHMKA C TOKOM. JIMHMM
MAarHUTHOW MHIYKIIHH
31 MarautHoe m[oJ€ MOCTOSHHOTO MAarHnra. B3anMOIeiCTBHE MOCTOSIHHBIX
MarHuToB
3.14 JleficTBMEe MarHUTHOTO TI0JISI HA MPOBOJHUK C TOKOM
3.15 Oneiter @apanes. fIBineHue snekrpoMarHuTHON MHAYKUUH. [Tpasuiio Jlenna
Ipaxmuueckue pabomoi
N3mepeHne  ANEKTPUYECKOTO  CONMPOTUBIEHUS  PE3UCTOPAa;  MOIIHOCTH
316 ANEKTPUYECKOTO TOKa; pabOTHI ANEKTPUIECKOTO TOKA.

HccnegoBanne 3aBUCHMOCTH  CHJIBI TOK4, BO3HHUKAIOUICTO B TIPOBOJHHKE
(pesncmpm, J'IaMl'IO‘-IKa), OT HAIIPSPKCHHUA HAa KOHILIAX IMPOBOJAHHKA; 3aBUCUMOCTHU

CONIPOTUBJICHUA OT IJIMHBI IPOBOJHUKA, IIJIOMIAANW €TO IMOIICPECYHOI'0 CCUCHUA U




YIEJIBHOTO COIPOTUBJICHUSI.
[IpoBepka npaBuiia sl ANEKTPUUYECKOTO HAIPSHKEHUS IPU MOCIEI0BATEIIBHOM
COEIMHEHUU NPOBOJAHMKOB; MpaBWJA JUIsl CHJIbl 3JIEKTPUYECKOIO TOKAa IIpU

napayuleJIbHOM COEMHEHUHU IIPOBOIHUKOB (PE3UCTOPHI U JJAMIIOUKA)

Qusuueckue AGNeHUs 6 Npupooe: DIEKTPUUYECKUE SBICHUS B arMmocdepe,

3.17 AJIEKTPUYECTBO >KMBBIX OPTaHU3MOB, MAarHUTHOE TOJIE€ 3eMJIU, JPEi( MOIIOCOB,
POJIb MATHUTHOTO TOJIS TSI )KU3HH Ha 3eMIe, TIOJISIPHOE CUSHUE
Texnuueckue ycmpouicmea: SIEKTPOCKOI, aMIIepMeTp, BOJIBTMETP, peocTarT,
CU€TUMK  DIIEKTPUYECKOW  DHEPTruH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTebHbIE AIEKTPONIPUOOPHI (ipumepsr), AIEKTPUYECKUE
MPEIOXPAHUTEHN, JIIEKTPOMArHUT, ODIEKTPOJBHUTATENbh IOCTOSIHHOTO TOKa,
TeHepaTop MOCTOSTHHOTO TOKa
3.19 DnekTpoMarHuTHBIC BOJHBL. [1IKkasa 3JeKTpOMarHUTHRIX BOJTH
3.20 JlygeBast moJsienb cBeta. [IpsiMONMHEIHOE pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxkeHus ceera. [1nockoe 3epkaino
3.22 [Ipenomnenne cBeta. 3aKOH MPETOMIICHHUS CBETa
3.23 JHucnepcus cBera
3.2 JIunza. Xoxa nydeil B nuH3e. POKYCHOE PAcCTOSIHUE JUH3BL. OnTUYecKas cuiia
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTudeckue npudopsl
Ipaxmuueckue pabomoi
N3mepenue ontuyeckoil cuiibl coOuparomiell JUH3bI; POKYCHOTO PACCTOSHUS
coOuparolieid JIMH3bI (10 CBOMCTBY paBEHCTBA pPa3MepOB MpEAMETa U N300pakeHMUs,
e KOT/Ia IIPeIMET PacCIOJIOKEH B TBOMHOM (oKyce), MoKa3aTels IPeIoMIICHUS CTEeKIIa.
' HccnenoBanue CcBOMCTBA W300pa)KeHHs, TMOJIYYEHHOTO C  TOMOIIbIO
coOuparoiel JTHH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSIHUS JBYX CIIOXKEHHBIX JIMH3;
3aBUCHUMOCTH YTJla TPEIOMJICHHsI CBETOBOTO Jy4a OT yIjla MaJeHHsl Ha TpaHHIle
«BO3/IyX — CTEKIIO»
3.7 Qusuueckue senenus 6 npupode: 3atmeHus ConHua u JlyHbl, 1BeTa Ted,
. ONTHYECKHUE SIBIEHUs B atMocepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, NepUCKOI, (oToanmapar, ONTHYECKHE
. CBETOBO/IBI
4 KBAHTOBEGLIE SAABJIEHUA
4.1 PagnoaktuBHOCTh. Anb(da-, Oeta-, ramma-u3nydeHus. Peakuuu anbda-u Oera-




pacriazga

4.2 OmnbiThl Peszepdopna nmo paccesnuto anbha-vactui. [InanerapHas Moiens atToma

4.3 CocraB atomHOrO siapa. M30TomsI

4.4 [Iepnon nomypacnana aTOMHBIX SAEp

4.5 SAnepHble peakyy. 3aKOHbI COXPaHEHUs 3apsAJ0BOI0 U MAaCCOBOTO YHCET
Qu3uueckue A6NeHUs 8 Npupode: €CTECTBEHHBIH pPaJANOAKTUBHBIN (OH,

4.6 KOCMUYECKHE JIy4yd, paJUOaKTHUBHOE W3JIyY€HUE NPUPOJIHBIX MUHEPAJIOB,
JefcTBHE paJiMOAaKTUBHBIX U3JTy4YEHHUI Ha OpraHu3M 4eJoBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, WHIUBHUYaIbHBIN T03UMETpP, KaMmepa

BunbcoHa, anepHasi 3HEpreTuKa




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






