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HOACHUTEJBHASA 3AIINCKA

[IporpamMma 1o ¢u3nke Ha YpOBHE OCHOBHOT'O 001Iero 00pa3oBaHus
COCTaBJICHA Ha OCHOBE TMOJOXKEHUW UM TpeOOBaHWI K pe3ysbTaram
OCBOCHHMS Ha 0a30BOM YpOBHE OCHOBHOM 00pa3oBaTEIbHOM MPOrpPaMMBl,
npencraBieHubix B @I'OC OO0, a takke ¢ yd€toM (enepanbHOit
paboueii mnporpamMmbl BocnuTaHud W KoHuenuuw mnpenoaaBaHus
y4ueOHoro npeamera « Pu3nKay.

[Iporpamma 1o ¢u3MKe Ha ypOBHE OCHOBHOI'O 00IIero o0pa3oBaHUs
COCTaBJICHA HA OCHOBE TMIOJOXXKEHUW UM TpeOOBaHWI K pe3ylbTaram
OCBOEHHS Ha 0a30BOM ypOBHE OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBI,
npencraBieHHbix B @I'OC OO0, a Takke ¢ ydeToM (penepanbHOi
paboueit mporpamMmbl BOCIIUTAHUS U KOHIICTILIMK MPENogaBaHus yueOHOTO
npeamera «Ou3znkay.

Conepxanue  mporpamMmbl 1o (U3MKE  HalpaBlIe€HO  HA
dbopMUpOBaHHE €CTECTBEHHOHAYYHON TPAMOTHOCTH OOYyYaloUuuxcs u
OpraHM3alfio U3y4YeHHs (QU3MKH Ha JAEATeIbHOCTHOM oOcHOBe. B
nporpamMme Mo (PU3MKe YUUTHIBAIOTCS BO3MOXKHOCTH Y4E€OHOTO MpeaMeTa
B peanuzanuu TpedoBanuit ®I'OC OO0 k miIaHUPyEeMbIM JIMYHOCTHBIM U
METaNpeIMETHBIM pE3yJbTaTaM OOY4YEHHs, a TaKKe MEXKIPEIMETHBIC
CBSI3M €CTECTBEHHOHAYUYHBIX y4E€OHBIX MPEIMETOB HA YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHUs.

[Iporpamma 1o Qu3uke ycTaHaBIMBAET paclpejesieHne y4eOHOro
MaTepualia o rojaMm oOydeHus (1o Kjiaccam), IpeajaraeT mpuMepHYyIo
MOCJIEIOBATEIbHOCTh M3YyYEHHSI TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHUS
NPEeIMETHOTO COJEp)KaHWs M y4eTe BO3PACTHBIX OCOOCHHOCTEH
00yJaroImmxcs.

[Iporpamma 1o ¢usuke paszpaboTaHa C 1EIbI0 OKa3aHUS
METOJMYECKON MOMOIIM YYUTEIIO0 B CO3JaHUU padodyeil mporpammsl Mo
y4eOHOMY MpPEIMETY.

®duzuka SBISETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEAMETOB, MOCKOJIbKY (DU3MUYECKUE 3aKOHBI JIEKAT B OCHOBE
IIPOIICCCOB U SIBJICHUM, U3y4aeMbIX XUMHUEH, OMOJIOTHEHN, aCTpOHOMUEH U
¢usnueckoil reorpadueil, BHOCHUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MPEAOCTaBIsIeT Hanboliee sICHble 00pa3lbl NPUMEHEHUS
HAy4YHOT'O METOJa MO3HAaHUs, TO €CTh CIOCc00a MOJYyYEHHUs TOCTOBEPHBIX
3HaHUU O MUPE.



OpxnHa W3 TIaBHBIX 3a7a4 (PU3UUYECKOrOo 0Opa3oBaHUSI B CTPYKTYpE
oOmiero oOpa3oBaHUsl COCTOUT B (DOPMHUPOBAHHHM ECTECTBEHHOHAYYHOM
I'PaMOTHOCTH U MHTEpECa K HayKe Yy 00y4daromuxcsl.

N3yuyenne ¢u3uku Ha 06a30BOM YpOBHE MpEArojaraeT OBJIAJICHUE
CJIETYIOIUMU KOMIETEHTHOCTSIMH, XapaKTepU3yIOIINMH
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

e HAY4YHO OOBSCHSTH SIBJICHUS,

e OIICHMBATh U MOHMMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMS;

e UHTEPIPETUPOBATh JaHHbIE W  MCHOJb30BaTh  HAy4YHBIE

JI0Ka3aTeNIbCTBA IS MTOJTyUYE€HUS BEIBOJIOBY.

Hemn wu3ydyenuss (U3MKK Ha ypOBHE OCHOBHOTO  OOIIETO
oOpa3oBaHMsI ONpPEIEICHBl B KOHLEHNLUUU IPENOJaBaHUus ydeOHOro
npeamera «@usuka» B 00pa3oBaTENbHBIX OpraHuzanusx Poccuiickoit
@denepanyy, — pealM3yIOIIUX  OCHOBHblE  00LIe00pa3oBaTeIbHbIE
MIPOrPaMMBI.

Lenu uzydeHus: GU3uKH:

e IIPUOOpETEHHE HHTEpeca M CTPEMJICHUS OOydYaromMxcsi K
HayYHOMY U3YYEHHUIO IPUPOJIBI, pa3BuUTHE ux
MHTEJUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJI¢ TO3HAHUSA H
dbopmupoBanue HCCIIEIOBATENHCKOTO OTHOIIICHUS K
OKPY>KAIOIIUM SIBJICHUSIM;

e (opMHpOBaHME HAYYHOIO MHPOBO33PEHUSI KaK pe3yJbTaTa
U3YYCHHUS OCHOB CTPOEHHUS Marepuu H (yHIaMEHTAIbHbBIX
3aKOHOB (DU3HKH;

e (opMHpOBaHHE MPEACTABICHUN O pOd (PU3UKU UL pa3BUTHS
JAPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOT Ui,

e pa3BUTHE TPEJCTABICHUNA O BO3MOXHBIX cdepax Oymymieit
Mpo(eCCUOHAIBHON ~ JEATEIPHOCTH, CBSI3aHHOW C  (PU3HUKOM,
HOJArOTOBKA K JaJIbHEHIIIEMY OOyUEHHUIO B ’TOM HAIPaBJICHUU.

JlocTKeHHe O3TUX LeJied HporpaMMbl MO (PU3MKE Ha ypOBHE
OCHOBHOro  oOmero  oOpa3oBaHusi  OOECHEUMBAETCS  pELICHUEM
CJIEYIOIINX 3a/1a4:

e TMpHOOpeTeHHE 3HAHUN O TUCKPETHOM CTPOCHHUH BEIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MArHUTHBIX U
KBAHTOBBIX SIBJICHUSX;

e IIPUOOpPETEHUE YMEHUH OMNUCHIBATH U OOBACHATH (PU3NUECKHE
SBJICHUS C HCTIOJIb30BAHUEM IOYYCHHBIX 3HAHUIA;



e OCBOEHHE METOJOB PELICHHS] NPOCTEUIIMX PACYETHBIX 3a7ad C
UCIIONb30BaHWEM  (DU3MYECKHX  MOJENeH, TBOPYECKUX H
NPAKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUM HaOMIOAATh TPUPOJHBIE SIBICHUS U
BBITIOJIHATD OTIBITHI, 1abopaTopHbIe paboThI 51
JKCIIEPUMEHTAJIbHBIE  HUCCIENOBAHHUS  C  HUCIIOJIb30BAaHUEM
U3MEPUTENbHBIX TPUOOPOB;

e OCBOGHHE IMpUEMOB pabOThl ¢ HHPOpMaLKUEeH QU3NIECKOTO
colepkaHusi, BKJIO4Yas MHQPOPMAIIMIO O  COBPEMEHHBIX
JOCTHKCHHUSIX (DU3UKH, aHAM3 U KPUTHUYECKOE OICHUBaHHE
uH(pOpMaIny;

e 3HAKOMCTBO cO cdepamu npodhecCUOHATBHOU NEATeTbHOCTH,
CBSA3aHHBIMU C (U3UKOW, U COBPEMEHHBIMU TEXHOJIOTHSIMHU,
OCHOBAHHBIMU Ha JOCTHKEHUSX (PU3UUECKON HAYKH.

OO11ee 9uCiIo 4acoB, pEeKOMEHAOBAHHBIX JIJIS M3Y4YeHUs (PU3UKHU Ha
06a30BOM ypoBHE, — 238 gyacoB: B 7 ki1acce — 68 acoB (2 yaca B HEJIENI0),
B 8 Kjacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 gaca (3 yaca
B HEJIEIIO).

[Ipeanaraemelii B nporpamme 1no (Gpu3uke nepeueHb J1abopaTopHBIX
padoT U OMNBITOB SIBJISIETCS PEKOMEHATEIbHBIM, YUUTEIb JIEJIAET BHIOOD
Opu TPOBEACHUU Ja0OpaTOpPHBIX pabOT H OMBITOB C yYETOM
WHIVBUYaTbHbBIX 0ocoOeHHOCTEeH oOyyarouuxcs, CITUCKA
AKCIIEPUMEHTANILHBIX 3aJlaHuil, MpeJjiaraeMbplx B paMKaX OCHOBHOTO
roCyIapCTBEHHOIO SK3aMeHa Mo (PU3UKE.



COILEPKXAHUE OBYUYEHUA

7 KIIACC
Pu3ukKa 1 e€ poJsib B IO3HAHUM OKPYKAIOLIEro Mupa.

®uszuka — Hayka O mnpupone. fABneHus npuponbl. Pusndeckue
ABJICHUSA: MEXAHWYECKHUE, TEIUIOBBIE, DIJIEKTPUYECKHE, MAarHUTHBIE,
CBETOBBIE, 3ByKOBBIE.

O®uznueckre BelUyuHbL. M3mepeHue QU3NYECKHX  BEIUYMH.
@uznueckre npudopsl. IlorpemHocTs H3MepeHuil MexayHapoaHas
CUCTEMA €IMHULL.

Kak ¢usuka u apyrve ecTecTBEHHbIE HAyKW H3Yy4aloT MPUPOIY.
EcTecTBeHHOHAyUHBI METOJ] IMO3HAHUS: HAONIOACHUE, IOCTAaHOBKA
HAay4YHOrO BONPOCA, BBIABHIKEHHUE TUIIOTE3, SKCIEPUMEHT IO IPOBEPKE
rUnoTe3, o0bsicHeHWe HaOmogaemMoro sBiaeHus. Onucanne (Qpu3ndecKux
SBJICHUH C IIOMOIIBIO MOJIETIEN

Jemoncmpayuu.

1. MexaHu4yeckre, TEIUIOBbIE, JJEKTPUYECKUE, MArHUTHBIE,
CBETOBBIC SIBJICHUS.

2. @Ousnueckue NOpUOOPHI M NpoUEaypa MPSMBIX H3MEpPEHUN
aHAJIOTOBBIM U LIU(PPOBBIM TPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenuve IEHBI ASIEHUS Kbl U3MEPUTEIHHOTO Tpudopa.

2. H3mepenue paccTosIHUN.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.

4. OnpeneneHue pa3MepoB MaJIbIX TEN.

5. W3mepenue TtemmepaTypbl IpU  HOMOIIA  KUJIKOCTHOTO
TEPMOMETpPA U JAaTYUKA TEMIIEPATYPHI.

6. lIpoBenenue uccnenoBaHus MO MPOBEPKE TMIOTE3BI: TAIBHOCTD
noJsiéTa mapuKa, MyImeHHOro TOPU30HTAIBHO, TeM OOJIbIle, YEM
0o0JIbIIIE BBICOTA MTYCKA.

IlepBoHaya/ibHbIE CBEICHUS O CTPOCHUM BeLIECTBA.

CrpoeHue BellecTBa: aTOMbl U MOJEKYJbI, UX pa3Mepbl. OMbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>kenue yactul] BeniectBa. CBsI3b CKOPOCTH JBHKEHUS YACTHL] C
temneparypoii. bpoyHoBckoe aBwkenue, auddysus. BzaumoneiicTsue
YaCTUIl BEIIECTBA: PUTSHKECHUE U OTTAIIKUBAHUE.

ArperatHple COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta30B, KUIAKOCTEH U
TBEPABIX (KPUCTALIMYECKUX) Tel. B3auMoCBs3b MEXIy CBOMCTBaMU



BEILECTB B Pa3HbIX arperaTHhIX COCTOSHUSAX U UX aTOMHOMOJIEKYJIIPHBIM
ctpoeHrneM. OCOOEHHOCTH arperaTHhIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.

1. HabGmrogenue OpOyHOBCKOTO JIBHXKECHHSL.

2. Habmonenue nuddysun.

3. HaOmionenue siBneHUil, OOBACHSIOMIMXCS MPHUTSHKEHUEM WIIH

OTTAJIKUBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka guamMeTpa aToMa METOAOM PsIOB (C HCIIOJIb30BAaHUEM

dotorpaduii).

2. OnpIThI 10 HAOTIOACHHUIO TETJIOBOTO PACIIMPEHUSI Ta30B.

3. OnbITel MO OOHAPYXEHUIO JIEUCTBUS CHJI  MOJIEKYJISIPHOTO

NPUTSHKCHUSL.
JIBMKeHMe M B3aUMOJAEeCTBHE TeJl.

Mexannueckoe JABWKEHUE. PaBHOMEpHOE UM HEPABHOMEPHOE
newxkenue. CkopocTb. CpeaHsii CKOPOCTh MpPU HEPABHOMEPHOM
JBUKEHUU. PacyeT myTu u BpeMeHU ABUKECHUSI.

SIBnenue wuHepuuu. 3aKoH HHepUMH. B3ammoneicTBue Ten Kak
NpUYMHAa W3MEHEHMs] CKOPOCTH JBWXKEHHS Tel. Macca Kak Mepa
uHepTHOCTH Tena. IlnotHocTe BemectBa. CBA3b  IUIOTHOCTH  C
KOJIMYECTBOM MOJIEKYJ B €IMHHIIE 00bEMa BEIIECTBA.

Cuna Kak xapakTepucThKa B3aumoiecTBus Tenu. Cuia ynpyrocT u
3akoH ['yka. M3MepeHue cuibl ¢ MOMOIIBIO JWHAMOMeETpa. SBieHue
TATOTEHUsI U cuiia TspkecTd. Cuia TSKECTH Ha JIPpYyrux IuiaHeTtax. Bec
tena. HesecomocTs. CrioKeHUE CUJ, HAIPABJICHHBIX MO OJHOW MPSMOM.
PaBHopnelicTBytomas cui. Cuna TpeHus. TpeHHue CKOJIbKEHUS U TPeHHUE
nokosi. TpeHue B mpupojie U TEXHUKE.

Hemoncmpauuu.

Habmoienne MexaHu4ecKoro JBUKEHHS Tea.
N3mepenre ckopoCTH NPSIMOJTMHEHHOTO ABUKEHUSI.
HaGntoneHue siBeHUs: MHEPIUU.

CpaBHEHHE MacC 110 B3aUMOJIEUCTBHIO TEN.
CrnoxeHue CuJl, HalpaBJICHHBIX 110 OJHOU MPSAMOW.
Jlabopamopnwie pabomul u onvimol.

1
2
3
4. Ha6J'IIOI[eHI/IC HN3MCHCHUA CKOPOCTH IIPpH B3aUMOJICUCTBUU TEII.
5
6.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO IBMXEHUs (Iapuka B
KUIKOCTH, MOJIEIH SJEKTPUUECKOTO0 aBTOMOOUIIS U TaK Jajee).



2. OmnpenenieHUEe CpeAHEH CKOPOCTH CKOJBXEHUS Opycka WIH
LIAPUKA I10 HAKJIOHHOW INIOCKOCTH.

Ornpenenenre mIOTHOCTH TBEPAOTO TeNA.

4. OnpIThl,  JIE€MOHCTPUPYIOIIME  3aBUCUMOCTb  PACTSKECHUS
(medhopmanun) mpy>kMHBI OT TPUIOKEHHOM CHITBI.

5. OnbITbl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTb CHJIBI  TPEHHS
CKOJIBKEHUSI OT Beca TeJla W XapaKTepa CONPHUKACAOLIUXCS
ITOBEPXHOCTEM.

JlaByieHue TBEPABIX TeJI, *KUJAKOCTEH U ra3os.

HaBnenne. CrocoObl yMEHBUIEHUS W YBEIUYCHHS JaBJICHUS.
JaBnenue ra3za. 3aBUCUMOCTb JIaBJICHHS Ta3a OT 00beMa, TEMIEPATYPBHI.
Ilepenaua ngaBneHUs] TBEPABIMHU TENAMU, KUAKOCTAMHU M razaMH. 3aKOH
[Tackans. ITHeBMaTHUeCcKUE MalIMHBI. 3ABUCUMOCTD JABJIEHUS KUJIKOCTH
or rayOunbl. ['mapocrarnueckuii mapamokc. CooOuaroumecs cocybl.
['unpaBnuyeckre MEXaHU3MBI.

Atmocdepa 3emnum u armochepHoe naBieHue. [IpuumHbI
CYILIECTBOBAHMS BO3AYIIHON o00osmouku 3emin. Onwir Toppuyenu.
N3mepenne armocdepHOro AaBieHHUs. 3aBHUCHUMOCTb aTMOC(HEpPHOTO
JaBJICHUS OT BBICOTHI HaJ ypoBHeM Mops. [lpubopsl mns uzmepeHus
aTMOC(EpPHOTO JaBJICHUS.

JlelicTBHE KHUJKOCTM M Tra3a Ha IMOrPYy>)KEHHOE€ B HUX TEJIO.
BritankuBatonias (apxumenona) cuiia. 3akoH Apxumena. [lnaBanue tei.
BosnyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTBD JAaBJICHUS ra3a OT TEMIIEPATYpPHI.

Ilepenaya gaBiIeHUs )KUIAKOCTHIO U Ta30M.

CooO1aromuecst Cocyibl.

I'mppasnuyeckunii mpecc.

[IposiBieHne necTBUS aTMOC(HEPHOTO JTABIICHUS.

3aBUCUMOCTh BBITAJIKMBAIOLIEH CHIIBI OT 00BEMA MOTPY>KEHHON
YacTH Te€Ja U TUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CHUJIBI BECY BHITECHEHHOM )KUAKOCTH.
8. YcimoBue IUIaBaHMS TEJ: IUIABAHME WJIM IOIPY>KEHUE TEl B
3aBUCUMOCTH OT COOTHOIICHHS IUIOTHOCTEH TeJa U KUJIKOCTH.

Jlabopamopnwie pabomul u onvimol.
1. HccnenoBanue 3aBUCHMMOCTM Beca Telda B BOJAE€ OT 0O0BbEMaA
NOTPYKEHHOM B )KUJIKOCTh YACTH TEJA.
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2. OmnpenenieHUe BBITAIKUBAIONICH CHUJIbI, JEHUCTBYIOIIEH Ha TeEo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBHUCUMOCTH BBITAJIKUBAOIIECH CUJIBL,
JNEUCTBYIOIIEN HA TEJIO B )KUAKOCTH, OT MAcChl TEJA.

4. OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTH BBITAJIKUBAKOLIEH
CHJIbI, JICHCTBYIOIIEW Ha TEIO0 B JKUIAKOCTH, OT O00BEMa
MOTPYKEHHOM B JKMJIKOCTb YacTH TeJa M OT IUIOTHOCTH
AKUJKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYHPOBAHHE JIOAKU H
OIIpELICJIEHUE €€ IPY30IOABEMHOCTH.

PaGora nu MomHOCTB. JHEPIrUs.

Mexanunueckas pabotra. MOIIHOCTb.

[IpocThie MeXaHW3MBL: pbl4ar, OJOK, HAKJIOHHAS IUIOCKOCTb.
[IpaBuio paBHOBecusa pbryara. lIpuMeHeHne npaBWiia pPaBHOBECHUS
peiyara Kk Onoky. «3ojoTtoe mpaBuiio» MexaHuku. KoadduimeHnt
nosiesHoro aeuctBusa (nanee — KIIJ[) mpocteix mexanu3moB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas >Heprust. KuHetnueckass 1 NOTEHUMAIbHASL SHEPTUSL.
[IpeBpaiienrie OOHOTO BHJIa MEXAHUYECKON SHEPruu B APYroil. 3akoH
COXpaHEHUS YIHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHne pabOTBl CHJIBI TPEHHUS TMPU PABHOMEPHOM

JBVKEHUU TEJIA [0 TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBaHue yClnOBUM PaBHOBECHS pbluara.

3. M3mepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPrUu.

8 KVIACC

TenoBble siBJICHUS.

OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJIIPHO-KMHETUYECKOH  TEOPHH
CTpO€HHUs BellecTBa. Macca W pa3Mmepbl aTOMOB M MOJeKyd. OTbITHI,
HOJTBEPKJAIOUINE OCHOBHBIE IOJIOKEHUS MOJIEKYISIPHOKHUHETUYECKON
TEOPUU.

Monenn TBEpAOTO, KUAKOTO U Fa3000pa3HOro COCTOSHUI BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHHE CBOWCTB Ta30B,
KUIKOCTEHM W TBEPABIX TEI HA OCHOBE IMOJOXEHUU MOJEKYISIPHO-



KHHETHYeCcKoi Teopur. CMauynBaHuE U KaNWUISIpHBIE siBIeHUS. TemioBoe
pacCIIMpPEHHE U CKATHE.

Temneparypa. CBsi3b Temmeparypbl €O CKOPOCTbIO TEIJIOBOTO
IBWKEHUs vacTull. BryTpenusis »sHeprus. CnocoObl U3MEHEHUS
BHYTPEHHE SHEpPruM: TEIUIONeperaya M COBEpIICHHE padoThl. Buabl
TEIJIONEePEIaYH: TEMIONPOBOJHOCTh, KOHBEKIIMS, U3TyYEHHE.

KomnuectBo Temnorel.  YaenbHas TEIIIOEMKOCTH — BEIIECTBA.
TerooOMeH U TemOBOE paBHOBECHE. YpaBHEHME TEIJIOBOro OajaHca.
[InaBieHue © OTBEp/IEBAHME KPUCTAUIMUECKUX BEHIECTB. Y JeibHas
Teryora TutaBieHus. [lapooOpazoBanme W KoHaeHcanus. Vcmapenwe.
Kunenue. VYaenpHas Temnora napooOpa3oBaHUs.  3aBUCUMOCTH
TEeMIIepaTypbl KUTIEHUS OT aTMOC(PEPHOTO JTABJICHUS.

Bnaxxnocts Bo3ayxa.

DHeprus TOIIMBA. Y Ae/bHAas TEIIOTa CrOpaHusl.

[Mpunmuner  pabotel  TeruoBeix nBurateneid KIIJ  TemmoBoro
nBuratess. TernaoBble JBUTaTENH U 3alUTa OKPYKAIOIIEH Cpebl.

3aKOH COXpaHEHUs U TMPEBpalICHUs DSHEPIMM B  TEIJIOBBIX
npoleccax.

Hemoncmpauuu.

1. HaGmionenne OpOyHOBCKOTO JTBUKEHHUSI.

2. HaGmonenue nuddysun.

3. HaOmronenue siBeHUN CMauyMBaHUS M KATUJUIAPHBIX SBJICHUM.

4. HabmroeHue TeraoBoro pacuiupeHus Tell.

5. M3MeHeHune paBieHUs Tra3a MpU U3MEHEHUM O00bEMa H
HarpeBaHUM WA OXJIAXKJICHHUHU.

[IpaBusa uaMepeHus: TeMIepaTyphl.

Buabl Teronepeayu.

OxJaxkieHre TPy COBEPLICHUH PAOOTHI.

HarpeBanue npu coBeplIeHUH padOThl BHEIIHUMHU CUJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN Pa3IMYHbBIX BEIIECTB.

11. HaGnroneHue KumeHus.

12. HaGnroieHue nocTosiHCTBA TeMITepaTyphl MpHU IJIaBJICHUU.

13. Moaenu TerIoBbIX JBUTATENEH.

Jlabopamopnuie padbomot u onvimol.

1. OmpITl 1O OOHAPYXKEHUIO JEHCTBUS CHII MOJEKYJSIPHOTO
NPUTSHKCHHUSL.

2. OmnbITH MO BBIPAIIMBAHUIO KPHUCTAIIOB MOBAapEHHOW COJIM WIIU
caxapa.
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3. OmpITel 1O HAOMIONCHUIO TEIUIOBOTO pPACIIMPEHHs] Ta30B,
KUJKOCTEH U TBEPABIX TE.

4. OmnpeneneHue AaBICHUs BO3AyXa B OaJJIOHE HITIPUIIA.

OnbIThL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIaBJICHUS BO3IyXa OT
ero o0bEMa U HarpeBaHus WIH OXJIAXKICHUSI.

6. IIpoBepka rUMOTE3bI JTUHEHHON 3aBUCHMOCTH JUTHHBI CTOJIOMKA

KHUIKOCTH B TEPMOMETPUIECKON TPyOKE OT TeMIIepaTyphl.

7. HaOmionenue wW3MeHEHUsT BHYTpPEHHEH DSHEpruu Teina B

pe3ynbTare TerIonepeiadyi U paboThl BHEITHUX CHIL

8. HccnemoBanme sBIEHUS TEIUIOOOMEHAa TMpPU  CMEUIMBAHUU

XOJIOJHOM U TOPSYEN BOJIBI.
9. OnpezneneHue KOJIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOU MpH
TEMJI000MEHE C HArPEThIM METALTUYECKUM LUIUHAPOM.

10. OnpeneneHne yaeapHON TEMIIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca UCIapeHus..

12. OnpeneneHre OTHOCUTEIBHOM BIAXKHOCTH BO3/TyXa.

13. OnpeneneHne yaeabHON TEIJIOTHI IUIABJICHUS JIbA.

JJIeKTPUYeCKHe U MATHUTHBIE SIBJICHHS.

Onektpuzaumss Ten. JIBa  poga  dIEKTPUYECKHUX — 3apsiioOB.
B3aumoneiicTBue 3apsbkeHHBIX Tell. 3akoH KyrnoHa (3aBUCUMOCTBH CHJIBI
B3aUMO/JICUCTBUS 3aPSKEHHBIX TEJ OT BEJIMYMUHBI 3aPSI0B U PACCTOSHUSA
MEXy TeJIaMH).

OnekTpuueckoe mnoJie. Hanpsyk€HHOCTh AIEKTPUYECKOTO  TOJIA.
[IpyHIMO Cyneprno3unuu 3IEKTPUUECKUX TMoJieh (Ha KayeCTBEHHOM
YpOBHE).

Hocurenu snekTpuueckux 3apsa10B. DIEMEHTAPHBIN JIEKTPUYECKUI
3apsa.  Crpoenue aroma. IIpoBOAHMKM W JIUPJEKTPUKU. 3aKOH
COXpaHEHUS IEKTPUUECKOTO0 3apsiaa.

DNEeKTpUYECKUA TOK. YCJIOBHUS CYHIECTBOBAHHUSA BIIEKTPHUECKOTO
TOKa. VICTOYHUKM MOCTOSAHHOrO TOKa. /[eWCTBUSA 3JIEKTPUYECKOTO TOKa
(TemioBoe, XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B KUIKOCTAX
U Ta3ax.

Onextpuyeckas uenb. Cuna ToKa. DJIEKTPUYECKOE HaIpsHKEHHE.
ComnpoTuBiIeHHE MPOBOJHUKA. Y IETBHOE COINPOTHBICHUE BEIIECTBA.
3akoH Oma nma yvactka nenu. llocnemoBaTenbHOE M mapajuielIbHOE
COEIMHEHNE MTPOBOJHUKOB.



PaboTa 1 MOIIHOCTB 3JIEKTpUYECKOro TokKa. 3akoH Jlxoyns—J/lenna.
DJeKTpUUYeCKUe e U MOTPEOUTENN 3IEKTPUUECKON SHEPTruu B OBITY.
KopoTtkoe 3aMbIKaHue.

[TocTostHHBIE MarHuThHL. B3auMoAeWCTBUE NMOCTOSHHBIX MAarHUTOB.
MarnuTHoe nosie. MarHuTHoe noJjie 3eMJIA U €ro 3Ha4eHHe [ )KU3HU Ha
3emse. OmnbiT Opcrena. MarHuTHOe T1OJI€ 3JIEKTPUUYECKOTO TOKA.
[IprumMeHeHue 3IEKTPOMAarHuTOB B TEXHUKE. J|€MCTBME MAarHUTHOTO OIS
Ha TMPOBOAHMK C TOKOM. OJEKTPOABHUIATENb IIOCTOSHHOIO TOKA.
Hcrionb3oBaHuEe AJIEKTPOJBUraTENe B TEXHUYECKUX YCTPOWCTBAX M Ha

TPAHCIIOPTE.
Onbitel  ®apanes. SIBaeHUE  AIEKTPOMArHUTHOW — WMHIYKIIMH.
[IpaBuno  Jlenma.  DnexrtporeHeparop.  CrocoObl  MOMXy4YeHUS

ANEKTPUYECKOM IHEPruu. IJIEKTPOCTAHIIMM HAa  BO30OHOBIISIEMBIX
MCTOYHUKAX SHEPIUU.
Hemoncmpauuu.
1. DJeKTpu3alus Tell.
2. /IBa poma DNEKTPUYECKUX 3apsSOB U B3aUMOJCICTBHE
3apsHKEHHBIX TEIL.
Y CTpOUCTBO U JIEUCTBUE IEKTPOCKOIIA.
DNeKTpoCcTaTU4eCKasi HHAYKIUS.
3aKOH COXpaHEHUS IJIECKTPUUECKUX 3apsJIOB.
[IpoBOOHUKY U AUDIIEKTPUKH.
MonenupoBaHue CUIOBBIX JIMHHUM 3JIEKTPUUYECKOTO MOJIS.
N cTouHMKM OCTOSIHHOTO TOKA.
JIeHCTBUSA DIEKTPUYECKOTO TOKA.
10. DNEKTPUYECKUI TOK B HKUJKOCTH.
11. ['a30BBIU pa3psia.
12. I3mepeHne cuibl TOKa aMIepMETPOM.
13. MI3mepeHnne 3JIeKTpUUEeCKOro HAMPSXKEHUsI BOJIBTMETPOM.
14. Peoctar u Mara3vH CONPOTUBIICHUI.
15. B3anmoeicTBrE MOCTOSHHBIX MAarHUTOB.
16. MomenupoBaHUE€  HEBO3MOXXHOCTH  pa3[EJCHUsT  IOJIFOCOB
MAar"uTa.
17. MoaenupoBaHHE MAarHUTHBIX MOJIEN TOCTOSHHBIX MArHUTOB.
18. OnbIT DpcTena.
19. MarHUTHOE MOJI€ TOKA. DIEKTPOMArHurT.
20. /leiicTBME MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.
21. DIEKTPOABUTATEIh TOCTOSIHHOTO TOKA.
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22.
23.
24.

25.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOM MHIYKLWH.

OneiTel @apanes.

3aBUCUMOCTb HAIPABIICHUS HWHIYKIHOHHOIO TOKAa OT YCJIOBUHI
€ro BO3HUKHOBEHUS.

DJEeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomot u onvimol.

1.

10.

11.

12.

13.
14.

15.

16.

OnbITEl IO HAOIIONCHHUIO DJICKTPU3ANMK TEI WHIYKIIMEH U TIPU
CONPUKOCHOBEHHH.

HccnenoBanue nelcTBUS 3JIEKTPUUECKOTO MO HA MPOBOJHUKU
U TVDJIEKTPUKH.

COopka u mpoBepka pabOThI AIEKTPUIECKON TN MOCTOSHHOTO
TOKA.

N3mepenue u peryampoBaHe CUIIbI TOKA.

N3mepenue u peryanpoBaHue HAMPsKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, MIAYIIETO Yepe3
PE3UCTOP, OT CONMPOTHUBIICHUS PE3UCTOpPA W HANPSDKCHUS Ha
pe3ucrope.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH 3BJIEKTPUUYECKOTO
CONPOTHUBJICHUS TMPOBOJHUMKA OT €ro JUIMHBIL, IUJIOLIATU
MONEPEYHOT0 CEYEHUS U MaTepurara.

[IpoBepka npaBuiia CIIOXKEHUS HaIPsKESHUN npu
MOCJIEIOBATEILHOM COSMHEHUU IBYX PE3UCTOPOB.

[IpoBepka mnpaBwia Juisi CWIbl TOKAa TMpU MNapajijieIbHOM
COEIMHEHHUH PE3UCTOPOB.

Omnpenenenre pabOTHI AIEKTPUUYECKOTO TOKA, HAYIIETO 4Yepes
pe3ucTop.

OmnpeneneHre MOIUTHOCTH 3JIEKTPUYECKOTO TOKA, BBIJIETSIEMON Ha
pe3ucrTope.

HccnenoBanue 3aBUCMMOCTH CHJIBI  TOKa, MIAYIIETO Yepe3
JAMIIOYKY, OT HAIPSKSHUS Ha HEM.

Omnpenenenue KIII HarpeBaTens.

HccnepoBanne MAarHUTHOTO — B3aMMOJICUCTBHSL  MOCTOSTHHBIX
MarHuTOB.

N3yyenne MarHUTHOTO TIOJISI TOCTOSIHHBIX MAarHWTOB TIPH HX
00BEIMHEHUH U PA3/CIICHUN.

WccnenoBanue neWcTBUS JIEKTPUUYECKOTO TOKA Ha MAarHUTHYIO
CTpEIIKY.



17. ONBITHI, JNEMOHCTPUPYIOLINE 3aBUCHMOCTD CUJIBI
B3aMMOJICHCTBUS KaTyIIKA C TOKOM M MarHuTa OT CHJIBI TOKA U
HAIIPABJICHUS TOKA B KaTYIIKE.

18. MI3yueHue AeCcTBUS MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue U n3y4eHue paboTsl JJIEKTPOIBUIATEIIS.

20. M3mepenne KIIJ[ anekTpoaBurarebHONM yCTaHOBKHU.

21. OOBITBI 1O WCCIAEAOBAHUIO  SIBJIEHUS  DJIEKTPOMArHUTHOU
UHAYKIUU: UCCIIEIOBAHNE U3MECHEHNM 3HAUCHMs U HAIIPaBJICHUS

MHAYKIIHOHHOTO TOKA.
9 KVIACC

Mexanuyeckue siBJIeHH.

Mexanundeckoe asrxenue. MarepuaibHas Touka. Cucrema oTcuéra.
OTHOCHUTENBHOCTD MEXaHUYECKOT 0 JBHKCHUSL. PaBHOMEpHOE
IPSMOJIMHENHOE BMKeHHE. HepaBHOMEpHOE MPSMOJIMHENHOE IBUKEHHUE.
Cpennss 1 MTHOBEHHAs! CKOPOCTh Tea IPYU HEPAaBHOMEPHOM JBHYKEHUU.

Yckopenue.  PaBHOYCKOpEHHOE — NPSIMOJIMHEWHOE  JBW)KCHHE.
CBobOoanoe nagenue. OneiTh [ anumes.

PaBHOMepHOE nBMKEHME MO OKpyXHOCTH. Ilepmon m wyacrora
oOpamtenusi. JluHeliHass u yrioBas ckopocTH. LleHTpocTpemuTenbHOE
YCKOPEHHE.

IlepBoiii 3ax0oH Herotona. Bropout 3akon Herotona. Tpernii 3axoH
Herorona. [IpuHImmn cynepno3nuum CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuwia TpEHUS
CKOJIB)KCHMS, CHJIa TPEHUS TIOKOSI, IPYTUe BUJIbI TPEHUS.

Cuma TsDKECTH M 3aKOH BCEMHUPHOIO TATOTEHHSA. Y CKOPEHME
cBoOoaHoro maneHus. JIBmwkenue miuaHeT Bokpyr Comnma. Ilepas
KOCMHMYECKasi CKOPOCTb. HEBECOMOCTD M Meperpys3Ku.

PaBHOBecue MatepuanbHOW TOYKH. AOCONIOTHO TBEPAOE TEIIO.
PaBHOBECHE TBEpHOro Tena ¢ 3aKPEIUIEHHOW OChKO BpameHus. MOMEHT
cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue ummynbca. Mmmynbe cuiibl. 3akoH
COXpaHEHUS UMITyJIbca. PeakTuBHOE NBMKEHHE.

Mexannueckass pabota M MomHOCTh. Pabora cuin TsbkecTw,
ynpyrocty, TpeHus. CBsi3b 3Hepruu u padotsl. [loTeHIManbHas 3Heprus
Tena, MOJHATOrO HaJa IOBEPXHOCTBIO 3eMiM. [loTeHumanpHas 3HEprus
cxaTton npyxuHbl. KnHetnueckas sHeprus. Teopema O KMHETHYECKOU
SHEPrur. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIUH.



Hemoncmpayuu.

1.
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8.
9.

10.
11.
12.
13.

14.
15.
16.

HaGmonienne MeXaHHYeCKOTrO JIBIKEHHUS Tela OTHOCHTEIHHO
Pa3HBIX TEJ OTCUYETA.

CpaBHEHME IIyT€W U TPACKTOPUN IBMXKEHHUS OJHOTO U TOTO XKeE
T€JIa OTHOCUTEIBHO PA3HBIX TEJI OTCYETA.

N3Mepenne CKOpOCTU U YCKOPEHUS MPSIMOJIMHENHOTO JBUKECHUS.
HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.
Hab6itoieHne nBUKEHUs Tesa 0 OKPYKHOCTH.

HaGmtonieHne MeXaHWYEeCKUX SIBICHMH, MPOUCXOIALIMX B
cucreMe orcuéra «Temexka» npu €€ PaBHOMEPHOM H
YCKOPEHHOM JIBUKEHUHM OTHOCUTEIBHO KaOMHeTa (PU3UKH.
3aBUCUMOCTb YCKOPEHHS Tejla OT MAacChl Tela U JEHUCTBYIOLIEN
Ha HETO CUJIBL.

HabGutoieHue paBeHcTBa CUIT ITPU B3aUMOJIEUCTBUU TEJL.
N3menenue Beca Tesna npu yCKOPEHHOM JBHKECHUU.

Ileperaya uMITyapca py B3anMOJIECHUCTBUU TEI.
[IpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TEN.
CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.
Coxpanenue UMITyJIbCa npu abCOJIFOTHO yIpYyrom
B3aMMO/JICHCTBUMU.

HaGnronenue peakTHBHOTO JBHKEHUS.

CoxpaHeHre MEXaHUYECKON SHEPTUH ITPU CBOOOTHOM IMaJICHUM.
CoxpaHeHHEe MEXaHWYECKOM DHEPrUMU IPU JBWKECHHUH Teja IO0J
JNEUCTBUEM ITPYKUHBI.

Jlabopamopnuie padbomot u onvimol.

1.

KoncTpynpoBanue Tpakta Uil pa3roHa M JajbHEHIIETro
PaBHOMEPHOTO JIBHKEHUS ILIAPUKA WU TEJICHKKU.

Onpenenenue cpeaHeld CKOPOCTU CKOJIBKEHHUSI Opycka WiIn
JBYKEHUS NIApHKa IO HAKIOHHOM TUIOCKOCTH.

OnpeneneHre  yCKOpPEHMs Tejla IIPU  PaBHOYCKOPEHHOM
JBYKEHUH 1O HAKJIIOHHOMW IJIOCKOCTH.

HccnenoBanne  3aBUCHUMOCTM  IYTH  OT  BpPEMEHU  IIpH
PAaBHOYCKOPEHHOM JBUKEHUHU 0€3 HaYaJIbHOW CKOPOCTH.
[IpoBepka TrUMOTE3bL: €CIM MPU PABHOYCKOPEHHOM JBUKEHUU
0e3 HadaJIbHOM CKOPOCTH IYTH OTHOCSTCS KaK ps HEYETHBIX
YlCell, TO COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHH OJMHAKOBBI.
HccnenoBaHue 3aBUCUMOCTH CHUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI
HOPMAJIBHOT'O JaBJICHUS.



7. Ompenenenne k03P GUIMEHTA TPSHUS CKOJIBKCHHSL.

8. OmnpeneneHue xECTKOCTH MPYKUHBI.

9. Ompenenenue pabOTbl CUJIBI TPEHUS TPU PABHOMEPHOM

JBUKEHUU TeJla M0 TOPU30HTAIBHON MTOBEPXHOCTH.
10. Onpenenenre pabOTHl CUIIBI YIPYTrOCTU MPU MOABEME Tpy3a ¢
MCIIOJIb30BaHNEM HETOJBMKHOTO U TIOJIBUKHOTO OJIOKOB.
11. 3y4yeHue 3aK0Ha COXPaHEHHSI SHEPTHH.
Mexannuyeckue Ko0J1e0aHUS U BOJIHBI.
Koneb6arenbHoe nukenre. OCHOBHBIE XapaKTEPUCTUKHU KOIEOAHMI:
Iepuoj, 4YacroTra, aMIUIUTyAa. MaremMaTU4eCKu W NPYKUHHBINA
MasiTHUKU. [IpeBparienne sHEpTUun pu KoJieOaTeTbHOM IBHKEHUH.
3aryxatouue kojeOaHusi. BwiHykneHHble koyiebaHus. Pe3onaHc.
Mexanuueckue BoyiHbl. CBOMCTBAa MexaHMuYecKuX BOJH. [IpononbHbie U
nornepeyHble BOJHBI. JIIMHA BOJHBI U CKOPOCTh €€ pachpoCTpaHEHUS.
MexaHn4decKkue BOJIHBI B TBEPJOM TENE, CEUCMUYECKUE BOJIHBI.
3Byk. I'pomkocTs 3Byka M BbicOTa TOHAa. OTpa)k€HUE 3BYKa.
Nudpa3Byk u yapTpa3ByK.
Jemoncmpayuu.
1. HaGmrogenue konebGaHuil Tes moj ACHCTBUEM CHIIbI TSHKECTH U
CUJIBI YIIPYTOCTH.

2. HaGmonenue xonebanmii rpy3a Ha HUTH U Ha TIPY)KUHE.
Hab6nroneHnue BoIHYKIEHHBIX KOJI€OaHUI 1 pe30HaHca.

4. PacnpocTpaHeHue MPOAOIBHBIX U TOMNEPEYHBIX BOJH (HA
MOJICIIN).

5. HaGmroneHnue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTHYECKHUH pEe30HAHC.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue 4acTOThl U IEPUOAa KOJeOaHU MAaTEMATHUYECKOTO

MasiITHUKA.

2. OmpepeneHre 4acTOThl W TepHoja KoyieOaHUN MPY>KUHHOTO
MasiTHUKA.

3. HUccnenoBanue 3aBUCUMOCTH nepuoja KOJIeOaHM it

MOJBEILICHHOTO K HUTH Ipy3a OT JAJIUHBI HUTH.
4. VccrnemoBaHre 3aBUCHUMOCTH TepHOa KOJEOAHWN MPY>KHHHOTO
MasiTHHKa OT MaccChl rpysa.
5. IlpoBepka HE3aBUCHMMOCTM Iepuojaa  KoseOaHUW  rpy3a,
MOJIBEIIEHHOT'O K HUTH, OT MaccChl rpy3a.



6. ONBITEI, TEMOHCTPUPYIOLIKME 3aBUCUMOCTh MEPHOJIA KOJIeOaHH
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKHUHBI.
7. W3Mmepenue yckopeHus cBOOOHOTO IMaICHHUS.
JJIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHUuTHOE IO0J€. DJIEKTPOMAarHuTHbIE BOJHBL. (CBOMCTBA
ANEKTPOMAarHuTHeIX  BOAH.  [llkama  3JIEKTpOMArHUTHBIX ~ BOJIH.
Hcnonb30BaHKE 3JIEKTPOMATHUTHBIX BOJIH JJI COTOBOM CBSA3H.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BoJIHOBBIE
CBOKCTBA CBETA.

Hemoncmpayuu.

1. CBoOlCTBa JICKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie pabomol u onvimol.

1. M3yueHue CBOWMCTB »3JICKTPOMArHUTHBIX BOJH C IOMOIIbIO

MOOWIIBHOTO TeedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBag wmoxenp cBera. Mcrounuku cBera. [IpsamonuHeinHoe
pacnpoctpaHeHue cBera. 3atMenust CosnHna u Jlynel. OTpakeHue cBeTa.
ITnockoe 3epkaio. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBeta. 3akoH mpeiaomiieHus cBera. [lomHoe
BHYTPEHHEE OTpakeHUE cBeTa. VCmonb30BaHHE MOJHOTO BHYTPEHHETO
OTpaXE€HUS B ONITHYECKUX CBETOBOJAX.

Jlunza. Xon myuedr B nuH3e. Onrtudeckas cuctema ¢oToanmapara,
MHKPOCKOIIA U TeJIeCKoma. ['J1a3 kak onrudeckas cucrema. bam3opykocTs
Y JTaIbHO30PKOCTb.

Paznoxxenue 6emnoro ceera B cnektp. OnbiTel HetoToHa. CroxxeHue
CIIEKTpaJIbHBIX LIBETOB. J(Mcniepcus cBeTa.

Hemoncmpauuu.

1. IlpAmosnHENHOE pacnpOCTPaHEHHE CBETA.

2. OtpaxkeHue cBeTa.

3. ITlomyyeHnue n3zo0pakeHUH B IJIOCKOM, BOTHYTOM M BBITYKJIOM
3epKaJiax.

[Ipenomnenue ceera.

Ontudeckuii CBETOBO/I.

Xon mydel B coOuparoliei JInH3e.

XoJ JIydeH B paCCEUBAIONIEN JINH3E.

[Tonydenune nzo0pakxeHU ¢ TOMOIIBIO JINH3.

[Tpunimn neiicTBus Goroanmnapata, MUKPOCKOIA U TEIECKOTIA.
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10. Monens riasa.

11. PaznoxkeHue 6e10ro cBeTa B CIEKTP.

12. [lomy4yenue 6enoro cBeTa Mpu CI0KEHUH CBETa pPa3HbIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnemoBanue 3aBHCUMOCTH yTJIa OTPAXEHHS CBETOBOTO JIyda
OT yIJjia MMaJIcHus.

2. M3ydyeHue XapakTEPUCTUK H300pKECHUSI MpeIMeTa B IUIOCKOM
3epKaje.

3. HccnepgoBaHre 3aBUCUMOCTH yTJIa MPEJTOMIIEHUS CBETOBOTO JTyda
OT yIJjia MMaJICHUs Ha TPAHULIE «BO3yX—CTEKIION.

4. Tlomydenne n300paxxeH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenve (GOKYCHOTO pPACCTOSIHUSI W ONTUYECKOW CHIIbI
coOuparoiei JIMH3bI.

6. OMBITHI 1O Pa3JI0KEHUIO OETIOTO CBETA B CIEKTP.

7. OMBITHI 0 BOCOPUSITHIO I[BETA TIPEIMETOB MPU UX HAOIIOICHUH
yepes3 BETOBbIE (PUIBTPHI.

KBanToBbIe siBJICHUS.

OnsiTel Pezepdopaa u minanerapuas mojaens aroma. Monens atoma
Bbopa. Hcnyckanue u norionieHue ceera aroMoM. KBaHThI. JInHeiyaThie
CIIEKTPBL.

PamnoaktuBHOCTE. Anb(a, Oeta- m ramma-uznydeHus. CTtpoeHwme
aToMHOro sAnpa. HykiioHHas wonenbp aroMHOro sapa. M30Tomsl.
PannoaktuBHbIE NpeBpaiieHus. [lepuoa nomypacnaga aTOMHBIX sSIEp.

SnepHbie peakiuu. 3aKOHBI COXPaHEHUs 3apsiIOBOTO U MACCOBOTO
yuces. DHEPrus CBA3U aTOMHBIX sjiep. CBA3b Macchl U sHepruu. Peakuun
cuHTe3a U AeneHus saep. Mcrounuku sneprun ColiHIIa U 3BE3.

Snepnasa sHepreruka. [IevCTBUS pPagUOAKTUBHBIX HW3JIyYEHHN Ha
KUBbIC OPTaHU3MBI.

Hemoncmpayuu.

1. CHeKTpbl U3JIyYEHHUS U MOTJIOICHHUS.

2. CHexTpsl pa3InuHbIX Ia30B.

3. CoexTp BoAopoaa.

4. HaGmronenue TpekoB B kamepe BumbcoHa.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus n3nydeHus: IpUPOJHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HabGnrogeHue CIUIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.



2. HccnenoBanue TpPEeKOB: HM3MEPEHHE DJHEPrMM YaCTUIBI TIO
TOPMO3HOMY TTyTH (TI0 hoTOrpadusim).

3. M3mepenue pagnoakTuBHOrO (PoHa.

IToBTOPHTEIBLHO-00001IAIOIIIUI MOLYJIb.

[ToBTOpHTENHEHO-0000MAIOMNY ~ MOAYIh  MpPEAHA3HAYCH  JUIS
CUCTEMATU3alMK W 000OLEHUsT MPEIMETHOTO COJEP)KAHHUS W OIbITa
JESTeIbHOCTH, MPUOOPETEHHOTO MPU M3YyYEHUHU BCETO Kypca (U3MKH, a
Tak)Ke JUI TIOJTOTOBKA K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY II0
(dbu3uKe 1719 00yJaroITUXCsl, BRIOPABIIUX 3TOT YUCOHBIN MPEIMET.

[Tpu W3Y4YCHUU JaHHOTO MOy IS peanu3yoTcs u
CUCTEeMATHU3UPYIOTCS BHJABI  JIEATEIBHOCTH, HA OCHOBE KOTOPBIX
obOecrieunBaeTCs  JOCTIDKEHHUE TPEAMETHBIX M METampeAMETHBIX
TUTAHUPYEMBIX pe3yIbTaTOB oOydeHwus, dbopmupyercs
€CTECTBCHHOHay4YHasi T'PaMOTHOCTh. OCBOEHHE HAyYHBIX METO/OB
WCCJICIOBAHMS SIBJICHUW TPHUPOABI W TEXHUKH, OBJIAJACHUE YMCHHSIMHU
OOBSACHATh (PU3MUECKHUE SBIICHUS, TPUMEHSS IMOJTYYCHHBIC 3HAHUS,
pemiaTh 3a7a41, B TOM YHCIIe Ka4eCTBEHHBIC M SKCTIEPUMEHTAIIBHEIC.

[TpyHIMIIHATBPHO NEATEIBHOCTHBIM XapakTep [aHHOTO pasjena
peanm3yeTcs 3a CYET TOro, 4TO OOydaromuecss BBHITIOMHSIOT 3aJaHus, B
KOTOPBIX UM TMPEAIaraeTcs:

Ha OCHOBE IMOJIyY€HHBIX 3HAHUI paclo3HaBaTh U HAYYHO OOBSCHATH
(busznuecKre SBICHUS B OKPYKAIOIIEH MPUPOJIE U MMOBCEAHEBHON KU3HU;

UCTIOJb30BaTh HAyYHBIE METOABl HCCICIOBaHUS (UBHUECKUX
ABJICHUH, B TOM 4YHUCJIE JUIsI TMPOBEPKH THUIOTE3 U TMOJYYCHHS
TEOPETUYECKUX BHIBOJIOB;

OOBSICHATh Hay4YHbIE OCHOBBI HAmMOOJIE€E€ BAKHBIX JOCTHKCHHIM
COBPEMEHHBIX TEXHOJIOTHH, HampuMep, MPaKTHYECKOTO HCIOIb30BaHUS
pa3IMYHBIX HCTOYHMKOB SHEPTUM Ha OCHOBE 3aKOHA MPEBpAIICHHUS U
COXPaHEHHUS BCEX U3BECTHBIX BUIOB YHEPTHH.

Kaxxgas U3 TeM JaHHOTO MOMYJSI BKJIFOYAET SKCICPUMEHTATBHOE
UCCIIeJIoBaHNE 0000Iammero xapakrepa. MoOIyab  3aBepIIaeTcs
NPOBEJCHUEM JMarHOCTUYECKOW W OIICHOYHOH paboThl 3a Kypc
OCHOBHOTI'O 00IIEro 00pa3oBaHusl.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
HO ®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHUA

N3ydenne ¢u3MKH Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs

HalpaBJICHO Ha  JOCTH)XCHHC JIMYHOCTHBLIX, MCTAIIPCAMCTHBIX U
IMPpCAMCTHBIX 06paBOBaTCJILHBIX PE3YJIbTATOB.

B pesynbraTe u3yueHus QUMK HAa YpPOBHE OCHOBHOI'O OOIIETO

oOpa3zoBanust y oOydJaromierocs OyayT CGOPMHUPOBAHBI CIIEAYIOIIHE
JUYHOCTHBIE Pe3yJIbTAaThl B YaCTH:

1) mnaTpUOTHYECKOTr0 BOCIIMTAHMS:

- TPOSIBJICHHE WHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO
poccuiickoit GrU3uIECKON HAyKH;

- LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSM POCCUHUCKHX YYEHBIX-
($U3MKOB;

2) rpaskIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTh K AKTMBHOMY YYacCTHIO B OOCY>KJIEHUU OOIIECTBEHHO
3HAYUMBIX M OTUYECKHUX MpOOJEM, CBSI3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKCHUN (DU3HKY;

- OCO3HaHUWE BAXXHOCTH MOPAIBHO-3TUYECKUX MPUHIUIIOB B
JNEATEIIbHOCTH YYEHOTO;

3) 3cTeTMYECKOro BOCIIMTAHMSA

- BOCHpPHSTHE OCTETHYECKUX KauecTB (U3MUECKOM HaAyKu: e
FapMOHUYHOT'O IOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 MMO3HAHMS:

- OCO3HaHHE IIEHHOCTH (U3MYECKOM HayKHM Kak MOIIHOTO
WHCTPYMEHTA IIO3HAHUSI MHUpPAa, OCHOBBI pPAa3BUTHS TEXHOJIOTHA,
BAJKHEMILIEN COCTABIAIOIIEN KYIbTYPBHIL;

- pa3BUTHE  HAy4yHOM  JIOOO3HATEIBLHOCTH,  HMHTEpeca K
MCCIIEIOBATEIBbCKOM NESITEIbHOCTH;

5) ¢opmupoBaHusi KYJbTYPbl 3A0POBbS M JIMOLMOHAJILHOIO
OJ1aromoJry4usi:

- OCO3HaHMUE LIEHHOCTU 0€30MacHOro odpasa XU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTHU IpaBUJI 0€30MacHOr0 MOBEACHUS
Ha TpaHCIOPTE, HA JOpOrax, C OJIEKTPUYECKHUM U TEIJIOBBIM
000pyI0BaHUEM B JJOMAIIIHUX YCIOBUSAX;

- c(OpMUPOBAHHOCTh HaBbIKa pe(ICKCUH, MPU3HAHUE CBOETO MpaBa
Ha OIIMOKY M TaKOT'O € MpaBa y APyroro 4ejaoBeKa;



e 6) TPYAOBOr0 BOCIIUTAHUS:

e - AKTMBHOE y4YacTHE€ B PEIICHUH NPAKTUYECKHUX 3aJad (B paMKax
CEMBbH, o0OpazoBarenbHON OpraHu3aluu, ropoja, Kpasi)
TEXHOJIOTUYECKOW M COLMAJIbHOM HaNpaBJIEHHOCTH, TPEOYIOIIUX B
TOM YHCJIe U PUBNYECKUX 3HAHMIA;

e - HMHTEpPEC K MPAKTHUYECKOMY H3YUYCHHIO MNpo¢eccuil, CBSI3aHHBIX C
bu3nKoi;

e 7) 3IKOJIOTNY€CKOI0 BOCIIUTAHMS:

e - OpUEHTAllUS HA NMPUMEHEHHE (PU3MYECKUX 3HAHUU I pelIeHUs
3a/1a4 B 00JJACTH OKPY>KAIOLIEH cpefbl, INIAHUPOBAHUS MOCTYIKOB H
OLIEHKHM X BO3MOXHBIX ITIOCIECACTBUM I OKPYXKAIOIIEH CPENBL;

e - OCO3HaHWE TJOOATBLHOTIO XapaKTepa HSKOJOTMYECKHX MpoOJeM U
MyTEN UX PELICHUS;

e 8) amanTanmuMm K HU3MEHAIIUMCH YCJIOBHAAM COLNHAJIBHOU U
NPUPOJHON Cpeabl:

e - IOTPEOHOCTHh BO B3aUMOJCHCTBUU IPH BBINOJIHEHUH HCCIIEIOBAHUI
U TPOEKTOB (PU3NYECKOM HAMpaBICHHOCTH, OTKPBITOCTh OMBITY H
3HAHUAM JIPYTHX;

e - NOBBIIIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH YEPE3 MPAKTHUYECKYIO
NEATEIIbHOCTD;

e - MOTPEeOHOCT, B (POPMHUPOBAHMH HOBBIX 3HAHHUI, B TOM YHCIE
bopMyIMpOBATH UJIEH, TOHATHUS, TUIIOTE3bl O PUZHUUECKUX 0OBEKTAX U
SBJICHUSX;

e - OCO3HaHHE JCPUIUTOB COOCTBEHHBIX 3HAHUA M KOMIICTCHTHOCTEH B
obnactu (HU3HKY;

e - IUIAHMPOBAaHHWE CBOEr0 PpAa3BUTUS B MPUOOPETEHUH HOBBIX
bu3HYeCcKUX 3HAHUI;

e - CTPEMJICHHE AHAIM3UPOBATH WU BBIABIATH B3aWMOCBS3M NIPUPOIBI,
o0mecTsa M JKOHOMHMKM, B TOM YHCIE C HCIOJIb30BAHHEM
bu3HYeCKUX 3HAHUI;

e - OLICHKA CBOUX JEHUCTBUH C YUETOM BIUSHUS HA OKPYKAIOILIYIO CPEAY,
BO3MOYHBIX TJI0OQJIBHBIX MOCTIEACTBUM.

METAIIPEIMETHBIE PE3YJIBTATDBI

B pesympraTe oOCBOEHHS TIporpaMMbl MO (U3HKE HAa YpPOBHE
OCHOBHOTO  oO0miero oOpa3oBaHusi y  oOywaromerocss  OymyT
cOpMHpOBaHbI ~ MeTampeaMeTHbIe  Pe3yJbTAThl,  BKJIIOYAIOIIHE



ITI03HABATEIIbHbBIC YHUBEPCAIbHBIE yueOHbIe NENUCTBUA,
KOMMYHUKATUBHBIE YHUBEpPCAJIbHbIE YUEOHbIE NEHCTBUSA, PETYISTUBHbBIE
YHHUBEpCaIbHbIC YUEOHBIE 1EHCTBUS.

Ilo3naBaTejibHBIE YHUBEPCAJIBHBIC y‘leﬁHLIe HeﬁCTBHH

Ba3oBble Jjoruueckue 1eicTBUA:

BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBCHHBIC IPU3HAKU
00BEKTOB (SIBJICHUI);

yCTaHaBJIMBATh CYIIECTBEHHBIM MpHU3HAK  KiIacCUUKAINH,
OCHOBAHMS /111 0000IICHHS U CPAaBHEHHUS;

BBISIBIISITD 3aKOHOMEPHOCTH u MIPOTUBOPEUHS B
paccMaTpuBaeMbiX  (akTax, JaHHBIX W HAOJIOJEHUSX,
OTHOCAIIUXCS K (PU3UUECKUM SIBJICHUSM;

BBISIBIISITh  IPUYMHHO-CJICICTBEHHBIE CBSI3W TPU  U3YyYCHUU
¢u3MYecCKuX SABJICHMM W TPOLECCOB, JeNaTh BBIBOJABI C
HCITOJIb30BAaHUEM JEAYKTUBHBIX u WHYKTUBHBIX
YMO3aKJIFOUCHHUH, BBIIBUTATh THIOTE3bI O  B3aWMOCBS3SIX
(U3NMYECKUX BEJIIUYNH;

CaMOCTOATENIbHO  BBIOMpATh  CINOCOO  pelieHust  y4eOHOMU
¢bu3ndecko 3agauM  (CpaBHGHHE HECKOJBKMX BApHUAHTOB
pelieHus, BbIOOp  HauOosiee  MOAXONSIIETO0 C  y4ETOM
CaMOCTOSATEIILHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KAaK HCCIEAOBATEIbCKUN WHCTPYMEHT
MO3HaHUS;

MPOBOJIUTH MO CAMOCTOATEJIBHO COCTaBJIEHHOMY IUIAHY OIIBIT,
HECIIOKHBIN buznueckuit JKCIIEPUMEHT, HEOO0IbII0Ee
UccleIoBaHue (PU3NYECKOTO SBIICHUS,;

OLICHUBATh Ha MPUMEHHUMOCTh U JIOCTOBEPHOCTh HMH(OpMaIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS U IKCIIEPUMEHTA;
CaMOCTOATENLHO (POopMyIHpPOBaTH OOOOIIEHUS W BBIBOABI TIO
pe3ynbTaTaMm NpOBEAEHHOTO HAOIOICHHUSI, OTIBITA, UCCIICAOBAHMUS;
IPOTHO3UPOBATH BO3MOXKHOE JalibHEUIIEE Pa3BUTHE (PUBHUECKHUX
IIPOLIECCOB, a TAK)KE BBIABUTATH MPENOIOKEHUS 00 UX pa3BUTUU
B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pabora ¢ nunopmanmeii:



e TPUMEHSATHh PA3IMYHBIC METOJbI, MHCTPYMEHTHI U 3aMpPOChI MPHU
noucke W orOope uWHGOpPMALUKM WM JAHHBIX C Y4YETOM
PEAJIOKEHHON y4eOHOM (pU3MIeCcKOM 3a/1auu;

e AHANM3HUPOBATh, CHUCTEMATU3UPOBaTh U  HUHTEPIPETUPOBATH
UH(GOPMALIMIO Pa3INYHBIX BUIOB U (HOPM MIPEICTABICHHUS,

e CaMOCTOSITEIBHO BBIOHpAThH OTNITUMATHHYIO bopmy
npeacTaBieHuss MHpOpMAMM W WUTIOCTPUPOBATh pelIaeMble
3a/layd HECJIOKHBIMU CXEMaMH, JUarpaMmMaMu, UHOU Tpaduxoit
U UX KOMOWHAIUSAMH.

KoMMyHHKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe HeiCTBUA:

e B Xxoie oOcyxIeHuss y4eOHOTO Marepualia, pe3yJbTaToB
7abopaTOpHbIX pabOT U MPOEKTOB 3aJaBaTh BOIMPOCHI IO
CYIIECTBY  OOCYXJaeMOil TeMbl M  BBICKa3blBaTh  HJICH,
HalleJIeHHble ~ HAa  pelleHuWe 3aJaud U MOJJep>KaHue
0J1aroKenaTeILHOCTH OOIICHUS,

e COMOCTaBISATH CBOM CYXICHHS C CYXKICHUSMH  JIPYIHX
YYaCTHUKOB Juajora, OOHApy>XMBaTh pa3IM4U€ U CXOJICTBO

MMO3HUIINH;
e BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
e IyOJMYHO MPEICTABIATD pe3yJIbTaThl BBIIIOJTHEHHOTO

(hM3UYECKOT0 OMbITa (IKCIEPUMEHTA, UCCIIEOBAHUS, TIPOEKTA);

e TOHMMATh W HCIOJL30BaTh IIPEUMYIIIECTBA KOMAHIHOH U
WHJIWBUAYaJbHOW  pabOThl MpU  pEHIEHUH  KOHKPETHOMU
buznueckoit mpobdIemMbl;

e TMPUHUMATH IEITU COBMECTHOW NEATETHLHOCTH, OPTaHU30BBIBATH
JNEeHUCTBUS 10 €€ JIOCTHKECHMIO: pacIpeesaTh poJikd, 00CYKIaTh
IPOIIECChl W pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh
MHEHHS HECKOJIbKUX JII0JICH;

e BBINOJHATH CBOIO YacTh pabOThI, JOCTUTAsT Ka4eCTBEHHOTO
pe3yJbTara IO CBOEMY HAIlPaBJICHUIO U KOOPJAUHHUPYS CBOM
JENUCTBUS C APYTUMHU YJICHAMH KOMaH/IbI;

e OIICHMBAaTh KayeCTBO CBOET0 BKJIajJa B OOMIMUA MPOIYKT IO
KPUTEPHUSIM, CAMOCTOSITEIIbHO C(HOPMYITUPOBAHHBIM Y4ACTHUKAMHU
B3aUMMOICHCTBHUSI.

PeryisiTuBHbIE YHMBeEpPCAJbHbIE Y4YeOHbIE JeiCTBUSA

Camoopranusanus:



BBISIBIATH NPOOJEMBI B JKM3HEHHBIX M YYEOHBIX CHUTyalUsX,
TpeOyIOMMX JJi pemeHus: GU3NIECKUX 3HAHU;
OpPUEHTHPOBATHCS B PA3IUYHBIX MOJAXOAAX MPHUHATHUS pPEIICHUI
(MHIMBUYyabHOE, NPUHATHE PELIEHUS B TPYyIIE, MPUHATHE
pELIeHU rpynnomn);

CaMOCTOSITENIbHO COCTaBIISATh QJITOPUTM pEIICHUsT (U3HUYECKOM
3a/layd  WIM IUJJaHA MCCIEJOBAaHUSA C YYETOM HMMEIOLIUXCS
pPECYPCOB M COOCTBEHHBIX BO3MO>KHOCTEH, apryMEHTHpPOBATh
npeiaracMble BApUaHThI PELICHU;

JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTpOJIB, 3MOHI/IOHaJILHI>Il7[ HHTECJIJICKT:

NaBaTh AJCKBAaTHYIO OILIEHKY CUTyallUH WU MpeJararh IUIaH eé
U3MEHEHUS,

OOBSACHATH MPUUYUHBI JOCTHKEHUS (HEJOCTHIKEHUSI) PE3YJIbTATOB
JesITeIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JAESATENBHOCTh (B TOM YHCIE B XOJ
BBITIOJIHEHUS (U3UYECKOTO HCCIAEAOBAaHUS WM MPOEKTa) Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, HW3MEHHUBIIMXCS CHUTYaIHH,
YCTaHOBJICHHBIX OITMOOK, BO3HUKILIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM;

CTaBUTHh ceOsl HA MECTO JAPYroro 4eioBeKa B XOJE CIOpa WIH
IUCKYCCUM Ha HAYyYHYIO TEMY, IOHUMAaTh MOTUBbBI, HAMEPEHHUS U
JIOTHKY JAPYroro;

pU3HaBaTh CBOE MPAaBO Ha OMIMOKY MPH PEUICHUH (HPU3HMUECKUX
3a/1a4y WM B YTBEPKACHHUIX Ha HAYYHBIE TEMBI M TAKOE KE MPaBo

JPYroro.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyueHuss B 7 KkJjiacce TNpeAMETHBIC pe3yJbTaThl Ha
0a30BOM  YpPOBHE  JOJDKHBI ~ OTpakaTb  CPOPMUPOBAHHOCTH Y
0oOy4Jaronnxcsi yMEHUM:

UCIIO/Ib30BaTh TOHATHS: (PU3MYECKUE M XUMUUYECKHE SIBICHUA,
HAOIIOJICHUE, DKCIIEPUMEHT, MOJCNb, TUIMOTE3a, EIUHUIIBI
(hU3MYeCKUX BEJIUMYMUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS
BemecTBa (TBEpAOE, JKHUIKOE, Ta3000pa3HOE), MEXaHMYECKOEe
IBIKEHUE (PAaBHOMEPHOE, HEPABHOMEPHOE, NPSIMOJIMHEWHOE),



TpaeKTOpusi, paBHOACHCTBYIOMAs cuia, nedopmanus (ymnpyras,
MJIACTUYECKAs), HEBECOMOCTb, COOOIIAIOIITUECS COCY/IbI;
paznuyath sBieHUs (AUQQy3us, TEMIOBOE JBUKEHHUE YaCTHIL
BEIIECTBA, PABHOMEPHOE JBUKEHUE, HEPABHOMEPHOE JIBHIKEHHUE,
VHEPILUA, B3aMMOJAECHUCTBUE TEJI, PABHOBECHE TBEPJIBIX TEN C
3aKPEIUIEHHON OChIO BpAILEHHS, NIEperada IaBJICHUS TBEPIbIMU
TeTaMH, SKUAKOCTSIMH M Ta3aMmH, aTrMochepHOoe IaBJICHHUE,
IUTaBaHUE TeJ, MpEBpalleHUs MEXaHWYEeCKOM DSHEepruu) Mo
ONMHMCAHUI0 MX XapaKTEepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKoe SBICHHE;

pacrno3HaBaTh MPOSIBICHUE W3YYCHHBIX (PU3NUYECKUX SBICHUN B
OKpYXalollleM MHpEe, B TOM 4YHUCIE (PU3NYECKHE SBJICHUS B
OpUpoje: MPUMEPHl ABUKEHUS C PA3TUYHBIMU CKOPOCTSIMH B
KUBOU M HEXXHUBOW MpUpoJie, ACHUCTBUE CUIIBI TPEHHS B TIPUPOC
U TEXHHUKE, BIUSHUE aTMOC(PEPHOTO [aBJICHHUS Ha >KUBOM
OpraHu3M, IUIaBaHUE PbIO, pblUard B TeJle YEJIOBEKa, MPU 3TOM
NEPEeBOIUTh MPAKTUYECKYIO0 3ajlayy B Yy4eOHYIO, BBIIEIATH
CYILIECTBEHHbIEC CBOMCTBA (TPU3HAKHN) (PUBNYECKUX SBIICHUN;
OMKCHIBATh M3YUYEHHBIE CBOMCTBA TeN M (PU3MYECKUE SIBIICHUS,
UCTIONB3YS (PU3MUECKHE BETUYHMHBI (Macca, 00BEM, MIOTHOCTH
BEILIECTBA, BPEMS, IyTh, CKOPOCTb, CPEIHSISI CKOpPOCTb, CHJa
yOPYroCTH, CUJIAa TSKECTH, BEC Tejla, CUJia TPEHUs, JaBJICHHE
(TBEpmoro Tena, SKUAKOCTH, Trasa), BBITAJIKMBAIONIAS CHUIIA,
MexaHudeckas paboTa, MOUIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI,
KO2(DPUITMEHT TOJIE3HOTO EHCTBHSI MEXaHM3MOB, KHUHETUYECKAs
U TOTEHIMalbHAs SHEPrus), NpHU ONHUCAHUH TPABUIBHO
TPaKTOBaTh (PU3MYECKUI CMBICH MCHOJIB3YEMbIX BEJIMYUH, HX
00O3HAYEHUA W EAUHMIBI (U3NYECKUX BEIUYUH, HAXOIUThH
(dbopMyIibl, CBSA3BIBAIONIME JAHHYIO (DU3HUECKYIO0 BEIUYUHY C
IPYrUMHU  BEJIMYMHAMH, CTPOUTh  TpaduKd  H3YUYECHHBIX
3aBUCUMOCTEHN (PU3MUECKUX BETUYMH;

XapaKkTepu3oBaTh CBOMCTBA TeJ, (U3MYECKUe SBICHUS W
MIPOLIECCHI, WCIIONb3Yys IMpPaBUIA CIOXKEHHS CUI (BIOJb OJHOMN
npsaMoil), 3akoH [I'yka, 3akoH Ilackans, 3akoH Apxumena,
NpaBUJIO paBHOBecus pbiuara (0OJI0Ka), «30JI0TOE TPABUIION
MEXaHUKHU, 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUHU, IIPU 3TOM
JaBaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA M 3aIMCHIBATH €O
MaTE€MaTUYECKOE BBIPAXKECHHUE;



OOBSCHATh (PU3UYECKUE SBICHUS, MPOIECCHl M CBOMCTBA TEN, B
TOM qucue 151 B KOHTEKCTE CUTyaluu
IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBIABIATH IPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTMYECKUX
IaroB ¢ Omnopoil Ha 1-2 W3y4YEHHBIX CBOWCTBA (U3MUECKUX
ABJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacyé€THeIe 3aa4u B 1—2 1eiicTBUS, UCIIOJIb3YsI 3aKOHBI U
(GopMyJibl, CBA3BIBAIOIINE (U3UUYECKUE BEJIUYMHBL: HAa OCHOBE
aHalnM3a YCJIOBMS 3aJaud 3allMCBIBaTh KPaTKOE YCIIOBHE,
MOJICTABJIATh (PU3NYECKUE BEIUYUHBI B (DOPMYIJBI M MPOBOIUTH
pacuéThl, HAXOAWTh CIPABOYHBIC TaHHBIC, HEOOXOAMMBIE ISt
peuieHus 3a1ad, OLCHUBAaTh PEATUMCTUYHOCTH I10JYyYEHHOH
($u3NYECKOIl BETMUHNHBI;

pacno3HaBarh MpoOJIeMbl, KOTOPHIE MOKHO PELIUTh IIPU TOMOIIU
(bu3MYeCKUX METOJO0B, B OMUCAHUHM HCCIEAOBAHUS BBIICIATH
MpOBEPSEMOE  MPEIINOIoKEeHUe (TUMOoTe3y), pa3inyarh W
MHTEPIIPETUPOBATD MTOIYUEHHBIN pe3yIbTaT, HAXOAUTh OIIMOKH B
XO/JI€ OMBITA, IEJIaTh BEIBOABI 10 €T0 pe3yJIbTaTaM;

IPOBOJIUTH OIBITHI MO HAOTIOACHUIO (PU3NYECKUX SBICHUM WU
(U3UYECKUX CBOWCTB Tel: (OPMYIHPOBATH IPOBEPSIEMBIC
MPEANOJIOKEHNs, COOMpaTh YCTAaHOBKY U3 NPEIJI0KEHHOIO
o0Opy/noBaHus, 3alUChIBaTh XOJ ONbITa W (HOPMYIHPOBAThH
BBIBOJIBL;

BBITIOJIHATD NPSMBIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MACCHI
Tena, OOBEMA, CHUJIBI M TEMIEPATyphl C HCIHOJIb30BAHUEM
aHAJIOTOBBIX M LM(POBBIX NPUOOPOB, 3ANUCHIBATH IOKA3aHMS
npuOoOpoB ¢ y4E€TOM 3aJaHHOM aOCONIOTHOM MOTPEIIHOCTH
U3MEPEHNN;

MPOBOANUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (HU3HUECKOM
BEJIMYMHBI OT JPYrOM € HMCIIOJI30BAaHUEM NPSIMBIX HW3MEpPEHUU
(3aBUCUMOCTHU ITyTH PAaBHOMEPHO JBUKYLIETOCS TeJla OT BPEMEHU
JBIDKEHUS TeJla, CHJIbI TPEHMSI CKOJBXEHUS OT Beca Telna,
KauecTBa 00pabOTKM MOBEPXHOCTEH TEN U HE3aBUCUMOCTH CHIIBI
TPEHHUsI OT IUIOIIAN CONPUKOCHOBEHUS TEJ, CUJIbI YIIPYTOCTH OT
YIJIMHEHUs] TPYKUHBI, BBITAIKUBAIOLIEH CHIBI OT 0O0BEMaA
NOTPY’KEHHOM 4YacTH Teja M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Te€Ja, OT INIyOWHBI, HA KOTOPYIO
IIOIPYKEHO TEJIO, YCIOBUM IUIABAHUSA TEJ, YCIOBUM PABHOBECHS



pbluara v OJIOKOB), y4acTBOBaTh B ILJITAHUPOBAHUHM Y4E€OHOIO
UCCIIeIOBaHMs, COOMpPaTh YCTAHOBKY M BBIMIOJHATH M3MEPEHUS,
cleysl TPEUIOKEHHOMY IUIaHy, (UKCUPOBATh PE3yJbTAThI
MOJYyYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIWYUH B BUJE
NPEJIOKEHHBIX Ta0mull W TpaduKoB, JAeNaTh BBIBOABI 10
pe3ynbTaTam UCCIIEI0BaHNUS;

MPOBOAWTh KOCBEHHBIE U3MEpPEHHUS (U3MYECKUX BEIMYUH
(TUTOTHOCTH BEIIECTBA KHUAKOCTU M TBEPJOTO TENa, CUIIA TPEHMUS
CKOJIbKEHUS, JIaBJICHUE BO3[yXa, BBITAIKUBAIOLIAS CHJIA,
AeMCTBYIOIAs HA OTPYKEHHOE B KUAKOCTH TEJ0, KOAhHUIIUEHT
MOJIE3HOTO  JACHCTBUS  MPOCTBIX  MEXAaHU3MOB),  CIEAyd
NOPEUIOKEHHON MHCTPYKIMM: IpPU BBIIOJHEHUM HW3MEPEHUI
coOupaTrh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY U  BBIUHCIATH
3HaYEHUE UCKOMOU BEJINYUHBL;

coONr01aTh MpaBUia TEXHUKH O€30MACHOCTU Mpu padoTe ¢
71a060paTOPHBIM 000PYI0OBAaHUEM;

yKa3bIBaTh MNPUHIUIBI JACUCTBUA HPUOOPOB M TEXHUUYECKUX
YCTPOMCTB: BECHI, TEPMOMETpP, IAUHAMOMETp, COOOIIAIOIINECS
cocy/ibl, OapoMeTp, pblyar, MOABM)KHBIN M HEMOJABHKHBIN OJIOK,
HAaKJIOHHAs MJI0CKOCTb;

XapaKTepu30BaTh MPHUHIIMIIBI JEHCTBUS M3YYEHHBIX MPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OMOPOM Ha UX ONUCAHUS (B TOM YHCIIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJAONPOBOJAA, TUAPABINYECKHI
IIPECC, MAHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcCOC, apeoMeTp),
UCIIONB3YSl 3HAaHUA O CBOWCTBAX (PUBUYECKUX SBICHUUH U
HEOO0XOoaUMbIe (PU3UUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
OPUBOJUTH HPUMEPHl (HAXOAUTh HH(OPMALMIO O MpUMEpax)
MPAKTUYECKOTO  WCHONB30BaHUS  (U3MUECKUX  3HAHUM B
MTOBCETHEBHOM KW3HM I OOecnedeHus: Oe30MacHOCTH NpH
oOpalieHuu ¢ MpudopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSI 3JI0pOBbS U COOJIOJAEHUS HOPM 3KOJOTMYECKOTO
IIOBEJICHUS B OKPYXKalOIlIeH cpene;

OCYIIECTBIISATH OTOOP MCTOYHMKOB MH(popManuu B MHTepHETE B
COOTBETCTBUM C 33JJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUIMXCA 3HAHMUW W OyTEM  CpPaBHEHUS  Pa3IMYHBIX
UCTOYHUKOB  BBIACNATh HH(MOpMALIMIO, KOTOpas  SIBJISETCS
IPOTUBOPEUUBON UIIM MOXKET OBITH HEJTOCTOBEPHO;



WCIIOJI30BaTh IIPH BBINOJIHEHUM YYEOHBIX 3aJaHUil Hay4dHO-
MTONYJISIPHYIO JUTEPATypy buznyecKoro COZEpKAHMS,
CIIPAaBOYHBIE MaTepualbl, pecypcbl ceth HHTEepHET, BIaneTh
npuéMaMu  KOHCIIEKTUPOBAaHUS  TEKCTa, IpeoOpa3zoBaHUs
nH(pOpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBbIE KpaTKHMe MHUCHbMEHHBIE M YCTHBIC
COoOOIIeHUsI Ha OCHOBE 2—-3 HCTOYHHMKOB HH(pOpMAIUU
¢du3nUecKoro cojepkaHusi, B TOM 4YHCIEe MyOJIUYHO JeNaTh
KpaTKhe COOOIIEHUS O pe3yJibTaTax NPOEKTOB WM Yy4eOHBIX
WCCIICIOBAaHNM, IIPU 3TOM T'PAMOTHO MCIIOJIB30BATH WM3YYCHHBIN
NOHATUMHBIN  ammapar  Kypca  (U3HKH,  CONMPOBOXKIATH
BBICTYIUIEHUE MTPE3CHTALUEH;

Opy  BBITIOJIHEHUM y4Ye€OHBIX TPOEKTOB U  MCCIEIOBAaHUN
pacupenensiTh OO0S3aHHOCTH B TPYINIE B COOTBETCTBHM C
IIOCTABJICHHBIMM 33/1a4aMM, CIICIAWTh 3a BBINOJHEHUEM ILJIaHA
JNIEMCTBUM, aJeKBaTHO OIICHMBAaTh COOCTBEHHBLIH BKJaJ B
NEATENIbHOCTh ~ TPYMNIbL,  BBICTpAaMBaTh  KOMMYHHUKATHBHOE
B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYXKAIOIIHNX.

K xonmy oOyueHuss B 8 kJjiacce mpeAMETHBIC pe3yJbTaThl Ha
0a30BOM  YpPOBHE JOJDKHBI ~ OTpakaTb  C(POPMHUPOBAHHOCTH Y
0oOy4Jaronnxcsi yMEHUM:

UCIOJIb30BaTh MOHATHUA: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE
JBU)KEHHE aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHMS BEILIECTBA,
KpUCTAJIUTMYEeCKHEe M  aMop(dHble Tena, HACHIIICHHBIM U
HEHACBIIICHHBIA Tap, BJIAKHOCTh BO3JyXa, TEMIEpATypa,
BHYTPEHHSSl DJHEPIUs, TEIUIOBOW JBUraTellb, 3JIEMEHTapHBIM
AIIEKTPUYECKUIN 3apsill, DJIEKTPUUYECKOE II0Jie, MPOBOJHUKU U
IURJIEKTPUKHU, TMOCTOSHHBIA 3JIEKTPUYECKH TOK, MarHUTHOE
0JIE;

pa3znuuath SIBIEHHUA (TEIUIOBOE pacUIMpEHUE U CHKaTHe,
Teruionepeaya, TEIUIOBOE paBHOBeCHE, CMauMBaHHE,
KallWUIIpHbIE SIBJICHUS, UCIIapeHHe, KOHACHCAllWs, IUIaBJICHUE,
KpucTtajuiu3anus (OTBEpAECBaHUE), KHUIIEHHWE, TeIUlonepeaaya
(TemIonpOBOIHOCTh, KOHBEKLIMS, H3IYUYEHHUE), FIEKTPU3ALIHS TEll,
B3aUMOJEHCTBUE 3apsAA0B, MACHCTBHUS AJIEKTPUYECKOTO TOKa,
KOPOTKOE 3aMblKaHHE, B3aUMOJCICTBHE MArHUTOB, JCHCTBHUE
MarHUTHOTO MOJII HAa IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI



WHIYKIUSA) 110 ONMKUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;
pacno3HaBaTh MPOSBICHUE M3YUYEHHBIX (PU3NYECKUX SIBIICHUN B
OKpYXalollleM MHpe, B TOM 4YHUCIE (PU3NUECKHE SBJICHUS B
MIPUPOJE: MOBEPXHOCTHOE HATSKEHUE U KAWILUISIPHBIC SIBJICHUS B
NpUpoOAE, KpuUCTaulbl B mOpupone, wusnydenue CounHia,
3aMep3aHue BOJOEMOB, MOpPCKHE OpHu3bl, 00pa30BaHHME POCHI,
TyMaHa, WHEs, CHEra, 3JEKTPUYECKUE SIBIIEHUS B aTtMocdepe,
ANEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE IOJE 3E€MIIH,
Jpeid MOIFOCOB, POJIbL MArHUTHOTO TIOJISI JIUISA JKU3HU Ha 3eMile,
MOJISIPHOE CHUSIHUE, MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/1a4y
B yueOHYI0, BBIJENATH CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKM)
(bu3nYeCcKuX SBICHUM;

OMKCHIBATh HM3YUYEHHBIE CBOMCTBA TeN M (PU3NYECKUE SIBIICHUS,
UCTIONB3YSl (U3MUYECKHE BEIMYMHBI (TeMIeparypa, BHYTPEHHS
SHEPrus, KOJUYECTBO TEIUIOTHI, YJE€JIbHAsA TEIJIOEMKOCTb
BEIIECTBA, YJEJIbHAs TEIUIOTa IUIABJICHUS, YJEJlbHas TeIJIoTa
napooOpa3oBaHusi, YyJeJbHas TEIUIOTa CrOpaHUs TOIUIWBA,
KO3 QUIIMEHT ToJIe3HOTr0  ACHCTBUSL  TEIUIOBOM  MAalllMHBI,
OTHOCUTEJIbHAS BIIAXKHOCTh BO3yXa, AIEKTPUUECKUI 3apsi, CHUIIa
TOKa, AIEKTPUUECKOE HANPSXKEHHUE, CONPOTHUBIIEHUE MPOBOIHHKA,
yIEJIbHOE COINPOTHUBJICHHE BeIleCTBa, paboTa M MOUIHOCTb
AIEKTPUYECKOT0 TOKA), MPHU OINKCAHUU MPaBUIBLHO TPAKTOBATH
(bu3MYECKUi CMBICIT HCTIONB3YEMbIX BEIUYUH, O003HAUCHUS H
€IMHULIBI  (PU3MYECKUX  BEJIMYMH, HAXOAUTh  (OPMYIIBI,
CBA3BIBAIONIUE JIAHHYIO (PU3UYECKYI0 BEJIMYMHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTh TpadUKu H3YYEHHBIX 3aBHUCHUMOCTEU
(MBUYECKUX BEIMYNH;

XapaKkTepu30BaTh CBOMCTBa Tes, (U3MYECKUEe SBICHUS U
IPOLIECCHI, HCIOJIb3ysl OCHOBHBIE TMOJOXKEHUS MOJIEKYJISPHO-
KMHETUYECKOW  TEOpUM  CTPOCHMSI  BEIIECTBA,  MPHUHIIHUII
CYNEpIo3ulMk TMoje (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH
coxpaHeHusl 3apsana, 3akoH Owma s ydacTKa €N, 3aKOH
Jlxoynsa—Jlenna, 3aKk0OH COXpaHEHHUsI SHEPruM, MPHU 3TOM JaBaTh
CIIOBECHYI0  (OpPMYJIMPOBKY 3aKOHAa M  3alHUChIBaTh  €ro
MaTEMaTUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3MYECKUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIE
M B KOHTEKCT€ CHTyalud MPAKTHKOOPUEHTHUPOBAHHOIO



XapaKTepa: BBIABIATh NMPUYUHHOCIIEICTBEHHBIE CBSI3H, CTPOUTH
o0BbsiCHEHHE W3 1—2 JOrMYeckux MaroB ¢ omopoil Ha 1-2
U3YYEHHBIX CBOMCTBa (U3MUECKUX SBICHUM, (PU3HUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

penath pacy€THhIE 3aa4u B 2—3 1E€MCTBUS, UCIIOJIb3YsI 3aKOHBI U
dbopMyIibl, CBA3BIBaIOIINE (U3UYECKUE BEIUYUHBL: HAa OCHOBE
aHanM3a YCJIOBMS 3aJaud  3alMChIBaTh KPaTKOE YCIIOBHE,
BBISIBJISITh HEJIOCTATOK JTAHHBIX IS PEIICHUs 3a/Jaud, BIOUpaTh
3aKOHBI U (POpPMyIIbI, HEOOXOIUMBIE AJIsl €€ pElIeHUs], IPOBOIUTH
pacuéThl W CpaBHUBATh IIOJIYYCHHOE 3HAueHUE (PU3MUecKon
BEJIMYMHBI C U3BECTHBIMU JTAHHBIMU;

pacno3HaBarh NpoOJIeMbl, KOTOPHIE MOKHO PELIUTh IIPU TOMOIIU
(U3NYECKUX METOAOB, HCIOJIb3Yys OIMCAHHE HWCCIEI0BaHUs,
BBIJICIIATD IpOBEpsEMOe IIPEATIOIO0KEHHUE, OLICHUBATh
MPaBUJIBHOCTh TMOPSJIKA MPOBEACHUS WCCIEAOBAHUS, JENaTh
BBIBOJIbBL;

IPOBOJIUTH OIBITHl MO HAOMIOACHUIO (PU3NYECKUX SIBJICHUM WU
($u3NYECKUX CBOWCTB TeN (KANWJUIAPHBIE SBJICHUS, 3aBUCUMOCTb
JaBJICHUS BO3AyXa OT €ro o0bEMa, TeMmIepaTypbl, CKOPOCTH
MpoLlecca OCTHIBAHMSI W HArpeBaHMs NMPHU W3IYYEHUH OT LIBETA
u3llydaronieil  (morjiomjaronieil)  MOBEPXHOCTH,  CKOPOCTh
UCIIAPEHUST BOJBI OT TEMIEPATYPhl >KUAKOCTH M IUIOLIAIU €€
INOBEPXHOCTH,  JJEKTpU3alMs Tel W B3aUMOJCHCTBHE
ANEKTPUYECKUX  3aps/ioB,  B3aUMOJECHCTBHE  IOCTOSHHBIX
MarHuTOB, BH3yaJlM3alldsi MAarHUTHBIX IIOJIEM TOCTOSIHHBIX
MarHuTOB, JIEUCTBUS MAarHUTHOTO IIOJII Ha IIPOBOJHUK C TOKOM,
CBOMCTBAa  DJIEKTPOMAarHuTa, CBOMCTBA  DJIEKTPOABUIATEIS
ITOCTOSITHHOTO TOKa): dbopMynupoBaTh IPOBEPSIEMbIE
MPEANOJIOKEHNs, COOMpaTh YCTAaHOBKY U3 NPEIJI0KEHHOIO
o0Opy/OBaHus, OIUCHIBaTh XOJ OMNbITa U (HOPMYIHPOBAThH
BBIBOJIBL;

BBIIIOJIHATD NPSIMbIE U3MEPEHUS TEMIEPATYPbl, OTHOCUTEIBHOU
BJIQAXHOCTH  BO3AyXa, CWJIbl  TOKAa,  HAaNpsOKEHHS  C
WCIIOJIb30BAHUEM  AHAJOrOBBIX  MPUOOPOB M JIATYUKOB
(¢u3NYECKUX BEJIIMYMH, CPaBHUBATh PE3YJIbTaThl U3MEPEHUN C
y4ETOM 3aJJaHHON a0COIIOTHON MOTPEITHOCTH;

IPOBOJNUTh HCCIIEJOBAHUE 3aBHUCHUMOCTH OJHON (PU3HUYECKOM
BEJIMYUHBI OT JIPYrOil C HCIONb30BAHUEM MPSMBIX H3MEPEHUI



(3aBI/ICI/IMOCTB COIIPOTUBJICHUA TIIPOBOJHHMKA OT Cro JJIWHBI,
IIomaan IOoICpCYHOIro CCUHCHUA W YACIBbHOI'O0 COIIPOTHUBJICHHA
BCHIICCTBA ITPOBOAHUKA, CHJIBI TOKA, UAYIICTO YCPC3 IIPOBOAHUK,

oT HaIpPsHKEHUS Ha MPOBOJTHUKE, UCCJIeI0BAHKE
MOCJIEI0BATEIBHOTO U napajuieaIbHOro COEAMHEHUM
MPOBOAHUKOB):  IUIAHUPOBATh  HCCIEOBaHWE,  COOMUpAThH

YCTAaHOBKY M BBITIOJIHATH M3MEPEHHUS, CIEAYys MPEAIoKEHHOMY
IU1aHy, (PUKCUPOBATh PE3yJbTaThl MOJYYEHHOW 3aBHUCUMOCTH B
BUJe Tabmuii U rpaduKoB, JeJaTh BBIBOJABI IO pe3yJbTaTaM
UCCIIETOBaHMS;

MPOBOANTh KOCBEHHBIE U3MEPEHHUS (U3MYECKUX BEIMYUH
(ynenbHas TEMJI0EMKOCTb BEIIECTBA, CONPOTHUBJICHUE
NPOBOJHUKA, paboTa W MOIIMHOCTh JJIEKTPUUECKOTO TOKA):
IUIAHUPOBAaTh  M3MEpPEHHUs, CcoOupaTh SKCHEPUMEHTAIbHYIO
YCTaHOBKY, CJeAys MPEANOKEHHOM MHCTPYKIUH, U BBIYHCISATH
3HaYCHHUE BEITUYHHBI;

coONo/IaTh MpaBUiia TEXHUKH O€30MacHOCTU Mpu padoTe ¢
J1a00paTOPHBIM 000PYTOBAaHUEM;

XapaKTepHU30BaTh MPUHIHUIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOM HA UX OMUCAHUS (B TOM YHUCIIE:
CHUCTeMa OTOIUICHHSI JIOMOB, THTPOMETp, IMapoBas TypOuWHa,
aMIIepMETpP, BOJIBTMETP, CUYETYMK DJIEKTPUUYECKOM SHEPIuu,
AJIEKTPOOCBETUTEIILHBIE npuOopHI, HarpeBaTelIbHbIe
AIIEKTPONPUOOPHI (MPUMEPDI), IEKTPUUECKUE MPEIOXPaHUTENH,
AIIEKTPOMArHUT,  OJEKTPOIBUTATEIh  MOCTOSHHOTO  TOKa),
UCIIONIb3YsSl 3HAHUS O CBOMCTBaX (U3MYECKUX SIBICHUNH U
HeoOxoauMble (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrmo3HaBaThb ~ IPOCThIE  TEXHHYECKHE  yCTpOMCTBA U
U3MEpUTENIbHbIE MPUOOPHI IO CXEMaM M CXEMaTHUYHBIM PUCYHKaM
(’KMJIKOCTHBIH TEPMOMETpP, TEPMOC, ICUXPOMETpP, TUTPOMETD,
JBUTATENIb BHYTPEHHErO CrOpaHus, OJJIEKTPOCKOI, pPEeocTar),
COCTaBJISITh CXEMbI JJIEKTPUUYECKUX LIETIeH C MOCIe0BATEIbHBIM
U MapajvieIbHBIM COSAMHEHUEM 3JIEMEHTOB, pa3inyasi yCJIOBHbBIE
0003HAYECHHUS HIEMEHTOB JIEKTPUUECKUX IIETeH;

OPUBOAUTH TPUMEPH (HAXOAUTh MHGOPMAIMIO O MpPUMEpaXx)
NPAKTUYECKOTO  HCIMONb30BaHUS  (PUBMUECKMX  3HAHUH B
MOBCEAHEBHOM KW3HU [JIs1 obOecrieueHuss O€e30MacHOCTH MpU
oOpalieHuu ¢ NpudopaMu U TEXHUYECKUMHU YCTPONCTBaMH,



COXpaHEHUSI 3JI0POBbSI W COOJIONCHHUS HOPM DSKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CPEJIE;

OCYILIECTBIIATh MOUCK MHpOPMAIIUU (PU3UUECKOTO COACP)KaHUS B
HNHTepHeTe, Ha OCHOBE MMEIONTUXCS 3HAHUW U MYTEM CpaBHEHUS
JIOTIOJTHUTEIHHBIX UCTOYHUKOB BBIACIATh HHGOPMAIIHIO, KOTOPAS
SIBJISICTCS] IIPOTUBOPEUNBON MM MOYKET OBITh HEJIOCTOBEPHOMA;
WCIIOJIB30BaTh TIPH BBIMIOJTHCHUM YYEOHBIX 3aJaHUNl HAy4dHO-
MONYJIAPHYIO JUTEpaTypy (hu3nYecKoro coJIepKaHus,
CIIpaBOYHBIE MaTepuajbl, pecypchbl cetu WHTepHET, BIaneTh
npuéMaMyd  KOHCIIGKTUPOBAHHS  TEKCTa,  IpeoOpa3oBaHUS
uH(pOpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHbIE TIMCbMEHHBIE M KpaTKHE YCTHBIC
cooO1eHus1, 0000111ass HHPOPMAITUIO U3 HECKOJIBKUX HCTOUHUKOB
dbusnyeckoro - coAep)kaHus, B TOM  4YHCJIE  ITyOJUYHO
MIPEACTABISITh PE3yJIbTAaThl MIPOCKTHOW WIIA HMCCIEIOBATEIBCKOMN
NEATENHHOCTH, TP 3TOM TPAMOTHO HCIIOIH30BaTh W3YUCHHBIN
NOHSATUMHBIA  ammapaT  Kypca  (U3UKH,  COMNPOBOXKIATh
BBICTYIUUICHUE TIPE3CHTAICH;

IpU  BBINOJIHEHUH Y4YE€OHBIX TMPOEKTOB M  MCCICAOBaHUU
(M3UYECKUX MPOIECCOB PACTIPEEIATh 00S3aHHOCTH B TPYMIIE B
COOTBETCTBHMH C IIOCTaBJIEHHBIMH 3aJadyaMH, CIEIATH 3a
BHITIOJTHEHWEM TUTaHa JEWCTBUH U KOPPEKTHPOBATH  €ro,
aJIeKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIaJ B JESITEIBHOCTH
TPYIIBI, BBICTPAWBATh KOMMYHHKATHBHOE B3aWMOJICHCTBHE,
MIPOSIBJISISt TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xonmy oOyueHuss B 9 kJjiacce NpeAMETHBIC pe3yJbTaThl Ha
06a30BOM  ypOBHE JOJDKHBI ~ OTpaxarb  C(HOpPMUPOBAHHOCTH Y
0oOy4JaronMxcsi yMEHU:

MCIIOJIB30BaTh TIOHATHS: CUCTEMA OTCU€Ta, MaTepruaabHas TOYKa,
TPACKTOPHUS,, OTHOCHUTEIBHOCTh MEXaHHUYECKOTO JIBMIKCHUS,
nedopmanus (ympyras, mIacTU4eckKas), TpeHue,
IICHTPOCTPEMUTEIIEHOE YCKOPEHHE, HEBECOMOCTh M TIEPETPY3KH,
HEHTP TSXKECTH, aOCOJIOTHO TBEPAOE TENO, LIEHTP TKECTH
TBEPAOrO Teja, paBHOBECHE, MEXaHNUECKHE KOJICOAHNS U BOJHBI,
3BYK, WHQPa3ByK M YIbTPa3BYK, 3JICKTPOMAarHUTHBIE BOJHBI,
MIKaja d3JEKTPOMArHUTHBIX BOJIH, CBET, OJHM30PYKOCTh W
JTAIbHO30PKOCTh, CIEKTPhl MCIyCKaHUS W TOTJIOMICHUS, anb(a,
0eTa- 1 TaMMa-u3Ty4eHHUs, U30TOIIBI, SI/IepHAs YHEPTETHKA,



paznuuath  sIBJEHUS ~ (paBHOMEPHOE U HEPAaBHOMEPHOE
MPSIMOJIMHEMHOE JIBM)KEHUE, PABHOYCKOPEHHOE MPSMOJUHEHHOE
JIBWKEHHUE, CBOOOIHOE MMaJIEHUE TeJl, PABHOMEPHOE JIBMXKEHHE IO
OKPY>KHOCTH, B3aWMOJICUCTBUE TEJI, PEAKTHUBHOE JIBUKEHUE,
KojiebaTenbHOe JBWKEHUE (3aTyXamomue ¢ BBIHYKICHHBIC
Kose0aHus1), pe30HAHC, BOJIHOBOE JIBIKEHHE, OTPAKCHHE 3BYKA,
IIPSIMOJIMHEVUHOE PACIPOCTPAHEHUE, OTPAKEHHUE U IPEIIOMIICHHE
CBETA, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PAa3JIOKEHUE
0eJIoro cBeTa B CIEKTP U CJOKEHHUE CIEKTPaJbHBIX IIBETOB,
TUCIIEPCHUs CBETA, €CTECTBEHHAs PaMOaKTUBHOCTD,
BO3HUKHOBEHHUE JIMHEMYATOr0 CIEKTPA U3TYyUCHHS) IO ONUCAHUIO
UX  XapaKkTepHbIX CBOWCTB M HAa  OCHOBE  OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHUE WM3YUYEHHBIX (PU3NYECKUX SIBIICHUN B
OKpyXaromeM Mupe (B TOM uunciae (GU3HYECKUE SBICHUS B
MpUPOJIC: MPWIMBLI U OTJUBBI, JBM>KEHUE IaHeT COJIHEUHOU
CUCTEMBI, pPEAKTHUBHOE JIBHKEHHE IKUBBIX  OpPraHU3MOB,
BOCIIPUATHE 3BYKOB KUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMHUYECKUE
BOJIHBI, IIyHAMHU, 3XO0, LIBETA TEJ, ONTHYECKUE SIBJICHUS B IPUPOJIE,
OMOJIOTUYECKOE JEUCTBHE BHUAMMOTO, YJIBTPa()HOIETOBOTO U
PEHTTEHOBCKOTO H3JyYEHUM, €CTECTBEHHBIM pPaJUOAKTUBHBIN
GboH, KOCMHYECKHE JIy4d, pAJUOAKTUBHOE  M3JIy4YCHHUE
IPUPOJIHBIX MHHEPAIOB, ACHCTBHE PAAUOAKTHUBHBIX HU3IIYYEHUU
Ha OPraHU3M YeJIOBEKA), MPHU 3TOM MEPEBOAUTH MPAKTHUYECKYIO
3aja4y B Y4ueOHYIO, BBIJCIATh CYIIECTBEHHbIE CBOICTBA
(mpu3Haky) GU3NIECKUX SBICHUM;

OMKCHIBATh M3YUYEHHBIE CBOMCTBA TeN M (PU3MYECKUE SIBIICHUS,
UCTIONB3ysl (pU3WYecKue BENMYMHBI (CpPeIHsII W MTHOBCHHAS
CKOpPOCTh Tejla MNpU HEPABHOMEPHOM JIBUKEHUHU, YCKOPEHUE,
NepeMEILECHNUE, MyTh, YIJIOBas CKOPOCThb, CHJIa TPEHUS, CHIIA
yIOPYTrOCTH, CUJIA TSHKECTU, YCKOPEHUE CBOOOAHOrO MaJeHUs, BEC
TeJa, UMITyJIbC Teja, UMITYJIbC CUJIbI, MEXaHHUYecKasi pabora u
MOIIHOCTh, MOTEHIMAJIbHASI DSHEpPrusi Tejia, MOJHATOr0 Haj
MMOBEPXHOCTHIO  3€MJIM, TOTEHIUAJIbHAs DJHEPrus  CKaTou
NPYKUHbL, KHHETHUYECKAsl DJHEpPrusi, IOJHas MEXaHh4ecKas
SHEPrus, TMepuoJ U 4YacTtoTa KoyieOaHUW, JUIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTHb CBETA, IOKA3aTEllb
MPEJIOMIICHUSI CPEMbl), MPHU OINKMCAHUU MPABUIBLHO TPAKTOBATH



(bu3MYECKUN CMBICIT HCTIONB3YEMbIX BEIUYUH, O0O03HAUCHUS H
€IMHULIBI  (PU3MYECKUX  BEJIMYMH, HAXOAUTh  (OPMYIIBI,
CBSA3BIBAIONIUE JAHHYIO (PU3UYECKYI0 BEJIUYMHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTh TpadUKu H3YYEHHBIX 3aBHUCHUMOCTEU
(MBUYECKUX BEIIMYNH;

XapaKkTepu30BaTh CBOMCTBa Tei, (QU3MUYECKUEe SBICHUS U
MIPOLIECCHI, HCIOJIb3Ysl 3aKOH COXPAHEHHS DJHEPruu, 3aKOH
BCEMUPHOTO TATOTEHHUSI, PUHILIUI CYNEPHO3UIUU CUJI, IPUHIIUIL
oTHocuTenbHOCTH  [amunes, 3akonsl  HploTOHA,  3aKoH
COXpPaHEHUS UMITYJIbCA, 3aKOHBl OTPAKEHHUSI M MPEIOMIICHUS
CBETa, 3aKOHBI COXPAHEHUS 3apsS0BOr0 U MacCOBOT'O YHCEN MpHU
AIEPHBIX ~ peakIMsX, TMNpd 3TOM  JiaBaThb  CJOBECHYIO
(GOpMyYIMPOBKY 3aKOHa W 3alMChIBaTh €ro MaTeMaTH4ecKoe
BBIPAKEHUE;

OOBSCHATH (PU3UUECKHUE MPOLIECCHl U CBOMCTBA TEJN, B TOM UYHCIE
U B KOHTEKCTE CHUTyalluii  MPaKTUKOOPHUEHTHUPOBAHHOTO
XapaKkTepa: BBIABISTh MPUYUHHO-CICJCTBEHHBIE CBSI3H, CTPOUTH
o0bsicHEHHe u3 2—3 JIOTMYECKUX IIIarop C omnopod Ha 2-3
U3YYCHHBIX CBOMCTBAa (DU3UYECKUX SBICHUM, (U3HUECKUX
3aKOHOB HJIM 3aKOHOMEPHOCTE;

pemiath pacy€THbIC 3a1adyu (ONMUpAIOIIMECs Ha CUCTEMY M3 2-3
ypaBHEHUI), HUCIMOJIb3Ysl 3aKOHBI W (POPMYJIbI, CBSI3BIBAIOIIME
¢u3MUecKue BEJIMYMHBI: Ha OCHOBE aHallM3a YCJIOBHS 3aJaydd
3aMHUCBIBATh KPATKOE YCJIOBHUE, BBIABIATH HEAOCTAIOIIME WIH
U30BITOUYHBIE  JaHHBbIC, BBIOMpPATh 3aKOHBI U  (HOPMYIIHI,
HEOOXOIUMBbIE JIJIsl PeLlIeHUs, MPOBOAUTH PAacUEThl U OIICHUBATH
PEATMCTUYHOCTh TOJYYEHHOT'O 3HAUCHHS (PU3HUECKON BEJIMYUHBI,
pacno3HaBaTh NpoOJIEMbI, KOTOPHIE MOKHO PEIIUTh IPH MOMOLIA
(bu3MYECKUX METOOB, HCIONb3Yys OMNHCAHHE HWCCIIEeI0BaHUS,
BBIJICIISATD poBepsieMOe MPEANOI0KEHUE, OLICHUBATh
NPaBUJIBHOCTh TIOpPSAJIKA TIPOBEICHUSI UCCIENOBaHUsS, JelaTh
BBIBO/Ibl, MHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOJEHUHN U OTIBITOB;
MPOBOAMTH OTBITHI MO HAOMIOAEHUIO (U3UYECKUX SBICHUN WU
¢bu3nyecKux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HrproToHa,
3aKOHA COXPaHEHUs! PHEPTUHU, 3aBUCUMOCTH NEpHOJIa KoJaeOaHuit
NPYXUHHOTO MasiTHUKAa OT MAacChl Ipy3a U KECTKOCTH MPY>KUHBI
M HE3aBUCUMOCTh OT AaMIUIUTYAbl MalbIX  KOJEOaHU,
MPSMOJIMHEMHOE PacHpOCTpaHEHUE CBETa, Pa3joKEeHHUe Oernoro



CBETa B CIEKTp, M3yYCHHE CBOWCTB M300paKEHUS B ILIOCKOM
3epKaje U CBOWCTB H300paXe€HHUs MpeaMera B coOHuparomieit
JUH3e, HAONMIOJEHUE CIUIONIHBIX H JIMHEHYAaThIX CIIEKTPOB
U3Y4YEHHsS):  CaMOCTOSITENIbHO  coOMpaTh  yCTaHOBKY U3
n30BITOYHOTO Habopa 00OPYIAOBaHUS, OMKCHIBATH XOJ ONbBITA H
€ro pe3yJbTaThl, (HOPMYITUPOBATH BEIBOJIBL;

MPOBOJIUTH TMPH HEOOXOIUMOCTH CEPHIO TMPSIMBIX H3MEPEHUA,
Ompenensis  CpeAHee 3HAuYCHUE  W3MEpSEMOW  BEJIMYUHBI
(bokycHOe paccTosiHue coOuparoliel JHUH3bI), 00OCHOBBIBATH
BBIOOp crioco0a m3MepeHus (M3MEpUTETHLHOTO TPrdopa);
MPOBOJIUTH HCCIICIOBAHNE 3aBUCUMOCTEH (DU3MUECKUX BEITHMYUH C
UCTIOJB30BAaHUEM TMPSAMBIX H3MEPEHHH (3aBUCHUMOCTH IYTH OT
BPEMCHH TpPH PABHOYCKOPEHHOM JIBIDKEHHH 0€3 HadalbHOU
CKOpPOCTH, TIepHoja KoJeOaHui MaTeMaTHYECKOTO MAasTHHKAa OT
JUTMHBl HUTH, 3aBHUCHUMOCTH yIJIa OTPaXCHHS CBETa OT yIa
MaJICHUS] U yIiia TPEJOMIICHUS OT yrjia MaJeHus): TUIAHUPOBATh
UCCIIEJIOBAHUE,  CaMOCTOATEIHHO  COOHMpaTh  yCTaHOBKY,
(buKCHpOBAThH pe3yIbTaThI TOJTy4YEeHHOU 3aBHCHUMOCTH
bu3MUeCKUX BEIWYMH B BHJE TaONWI W TpaduKOB, JIeTaTh
BBIBOJIBI TI0 PE3YJIbTaTaM HUCCIICIOBAHUS;

NPOBOJIUTh KOCBEHHBIE W3MEPEHUs (U3NYECKUX BEINYHH
(cpennsisi CKOPOCTh M YCKOPEHHE Tella TIPH PaBHOYCKOPEHHOM
IBW)KCHUH, YCKOPCHHE CBOOOIHOTO TIQJICHHUSA, JKECTKOCTh
NPYXHUHBL, KOX()OUIMEHT TPEHHS CKOJBKCHHUS, MEXaHWYeCKas
pabora ® MOINHOCTh, YacTOTa W TMEPHOA  KOJcOaHMI
MaTEeMaTHYECKOTO U MPYKUHHOTO MasTHUKOB, ONTHYECKAas CHJIa
coOuparomield JIMH3bI, PaJMOaKTUBHBIN (OH): TUIAHUPOBATH
U3MEPEHUs, COOHMpaTh OKCIEPUMEHTAIBFHYIO YCTaHOBKY W
BBITIOJIHATh W3MEPECHHS, CICIysS NPEIOKEHHOW WHCTPYKIIHUH,
BBIUMCIISITh 3HAYCHHUE BEIMYMHBI M aHAIM3UPOBATH MOYYCHHBIC
pPE3yIbTaThI C YUETOM 33JIaHHOM MOTPEITHOCTH U3MEPEHUH;
coOMIOaTh TMpaBWiIa TEXHUKA OE30MacHOCTH Tpu padboTe C
71a060paTOPHBIM 000PYIOBAaHUEM;

pa3nuyatb OCHOBHBIC TMPHU3HAKU HM3YyYCHHBIX  (PH3HMUECKUX
MOJIeJIe: MaTepualibHas TOYKa, a0COJIOTHO TBEPAOE TEIO,
TOYCYHBIA MCTOYHUK CBETA, JIy4, TOHKAs JIMH3Q, IJIaHETapHas
MO/JIeJIh aTOMa, HYKJIOHHAsI MOJIeIb aTOMHOTO S]Ipa;



XapaKTepU30BaTh MPHUHIIMIIBI JEHCTBUS M3YYEHHBIX MPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOM HA UX OMUCAHUS (B TOM YHUCIIE:
CIIUJIOMETP, JATYUKHU TIOJOKEHUS, PACCTOSHHUS U YCKOPEHUS,
pakeTa, 9XOJIOT, OYKH, Mepuckom, ¢oToanmnapar, ONTHYECKUE
CBETOBOJBI, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona),
UCIIONB3YSl 3HAHUA O CBOWCTBAX (PUBNYECKUX SBICHUUH U
HeoOXoauMbIe (PU3HUECKHE 3aKOHOMEPHOCTH;

UCIIOJb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH M3Y4YEHHBIX
TEXHUYECKUX  YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB U
TEXHOJOTHYECKHX  MPOIECCOB  MPH  pEHIeHHH  y4eOHO-
MIPAKTUYECKUX 3a7a4, ONTUYECKUE CXEMBl [JI TOCTPOCHUS
M300paKEHUI B IJIOCKOM 3€pKajie M coOMparouiei JIMH3E;
OPUBOAUTH TPUMEPH (HAXOAUTh MHGOPMAIMIO O MpPUMEpaXx)
NPAKTUYECKOTO  HCMONb30BaHUS  (PU3MUECKMX  3HAHUU B
MTOBCETHEBHOM KW3HM I oOecnedeHus: Oe30IMacHOCTH MpH
oOpamieHM ¢ NOpuOOpaMH M TEXHUYECKHUMH YCTPONCTBAMH,
COXpaHEHUsl 3/I0POBbS U COOJIIOJICHUS HOPM SKOJOTUYECKOTO
MOBEJICHHS B OKPYKalOILEH Cpele;

OCYIIECTBJIATh MOUCK MHPOPMAIMK (PU3NUECKOr0 COACpKaHUS B
HNuTepHeTe, caMOCTOATENbHO (HOPMYIUPYsI TOMCKOBBIN 3armpoc,
HAaXOAUTb IYTH OIPEACICHUS JOCTOBEPHOCTH IOJTYyYECHHOU
uHbopMallMi  HAa  OCHOBE  HUMEIOIIMUXCA  3HAHUU U
JOTIOJIHUTEIBHBIX NCTOYHUKOB;

WCIIOJIB30BaTh IIPH BBINOJIHEHUM YYEOHBIX 3aJaHUil Hay4dHO-
MTONYJISIPHYIO JUTEPATypy buznyecKoro COAEpKAHMS,
CIIPAaBOYHBbIE MaTepualbl, pecypcbl cethu HHTEepHET, BIaneTh
npuéMaMu  KOHCIIEKTUPOBAaHUS  TEKCTa,  IpeoOdpa3zoBaHUs
uH(pOpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC MHCHbMEHHBIC U YCTHBIC COOOICHUS HA
OCHOBE MH(pOpMAIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3UYECKOTO
coJiepKaHusl, MyOJMYHO TPENICTABIATh PE3YJbTAThl MPOESKTHOU
WM HCCIIEIOBATEIIbCKOM JIESITENBHOCTH, MPU 3TOM TI'PaMOTHO
WCTOJIb30BaTh M3YYCHHBIM MOHSATUMHBIN amnmapar M3y4aeMoro
paszzena (pU3UKU U COMPOBOXKIATH BHICTYIJICHHUE MPE3CHTAIIUEH C
y4€TOM 0COOEHHOCTEH ay TUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KonuyecTBo yacos DJIEKTPOHHBIE
No HanmenoBanue pasjaejioB ¥ TeM (uudposbie)
Kourpoasn | IIpakTnuec
n/n NPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
ble padoThI KHe padoThl
pecypchl
Paznen 1. ®u3uka u e€ posb B NO3HAHUU OKPYKAKOLIEr0 MUpa
bu6nmoreka [JOK
1.1 o - 2
HI3HIKa - HayKa o nprpole https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.2 dusnyeckue Be 2 1
VISTHACCIHE BEITHIHBL https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBI METO/I TTO3HAHUS 2 1 bubmmorera [IOK
) A A https://m.edsoo.ru/7f416194
Uroro no pazaeny 6
Pasnen 2. [leppoHayanbHble CBeJ¢HUSA O CTPOCHUH BeleCTBA
bu6nmoreka [JOK
2.1 1
CTpoenne peuiecTsa https://m.edsoo.ru/7f416194
27 JIBU>XeHuEe U B3aUMO/ICMICTBUE YACTHII ) 1 bu6mmoreka [IOK
' BEILECTBA https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
2.3 A 2
FPCTATHBIE COCTONHIH BEevTaa https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Pa3zgen

3. JIBH:KeHHE M B3aMO/IeliCTBHE TeJl




bu6nuoreka [JOK

3.1 M 3
CXAHITICCKOT ABHACHIC https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
2 n 4
3 HEPIHA, Macea, HIoTHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna. B 14
A BHIART CHT https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3pnen 4. /laBieHue TBEPABIX TeJl, dKHIKOCTEH U ra3oB
41 Hasnenue. [lepenaua qaBiaeHust TBEPABIMU 3 bubnmnorexa [JOK
) TellaMH, )XUAKOCTSIMHU U Ta3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 5
JlanrieHie XHAKOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 A 6
TMOC(EpHOE 1aBlIeHUE https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUAKOCTH U Ta3a Ha 7 bu6mmoreka [IOK
' MOrPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 5. PaGora n MomHOCTb. JHEpPIrUs
bu6mmoreka [IOK
5.1 P 3
300Ta 1 MOLHOCTE https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
5.2 IT 5
POCTBIC MEXAHUIMET https://m.edsoo.ru/7f416194
53 MexaHnueckasi SHeprus 4 bubmmorera [IOK

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




Hroro no pazneny

12

PesepBHOe Bpems

OBIIEE KOJMYECTBO YACOB I1O0
I[TPOTPAMME

68

12




8 KUIACC

Konu4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM undposbie
Ne n/m P Kontpoasn | IIpakruueck (g )
NPoOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
ble padoThI ue padboTbl
pecypcsl
Paznea 1. TensioBble siBJIeHUs
1.1 CrpoeHnue u CBOICTBA BELIECTBA 7 bubmmorexa [IOK
) P H https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
1.2 T 21 1 5
CTIOBBIE MPOTIeCCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pasnen 2. DuiekTpu4yecKkne 1 MATHUTHBIC SIBJICHUS
21 DNeKTpUUIecKue 3apsabl. 3apssKeHHbBIS 7 1 bu6mmoreka [JOK
' Tella M MX B3aMMOJICHCTBHIE https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
2.2 I1 i i 20 2 7
OCTOSIHHBIN AJIEKTPUIECKUN TOK https://m.edsoo.rw/7#4 18 Lce
bu6mmoreka [{OK
2.3 M 6 1 1.5
ATHHTHRIC ABITCHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
EKTPOMATHHTHAS HHYKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 37
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

I[TPOTPAMME




9 KIIACC

Konu4yectBo yacos DJIEKTPOHHBIE
HaumeHoBaHHe pa3geoB U TeM (uudpoBbie)
Ne n/m P Konrpoabsn | IIpakTHueck p
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
ble padoThl ue padoThbl
pecypcsl
Pa3znen 1. Mexannueckue siBJIeHMsI
11 MexaHn4YecKoe ABUKEHUE U CIIOCOOBI 10 1 bu6mmoreka [{OK
' €ro OIUCAHUS https:/m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
1.2 BzaumoneiictBue ten 20 1 3
a https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHUS 10 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexann4yeckue KoJed0aHusi M BOJHbI
2.1 Mexaandeckue KoiaeOaHus 7 3 bubmmorexa [OK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
2.2 MexaHn4ecKre BOJHBI. 3BYK 8 1 3
Y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pnen 3. DiieKTpOMarHuTHOE 1MOJIe H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEKTPOMarHuTHOE MOJIE U 6 ) bubnuoreka [IOK
' DJIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 6




Pa3nexa 4. CBeToBbIe IBJICHUS

4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 Bubnmorexa [IOK
' pacpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3BI ¥ onTHYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.rw/7641 ada6
bubmmoreka [JOK
4.3 PaznoxeHnue 6e10ro cBeTa B CIEKTP 3 2 hitps://m.cdsoo.rw/7f41 ada6
Hroro no pazneny 15
Paszpnen 5. KBanTOBBIC SIBJICHUSA
51 Hcnyckanue 1 morjoneHe cBera 4 1 bubnuoreka [IOK
' aToMOM https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
32 CTpoene aTomHOro snpa 6 ! https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
. A 1
33 AACPHEIC peatiind ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBTopuTe1bHO-00001IaI0IM I MOYJIb
6.1 [ToBTOpEeHME U 00001IEHUE COAEPHKAHUS 9 ) bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME




ITOYPOYHOE INTAHUPOBAHUME

7 KUIIACC
KoandecTBo yacos BﬂeKTpoﬂﬂb[e
Kontpoa | IIpakrnye | UH(pPOBbIE
Nen/m | Tema ypoka p P bp
Bcero bHBIE CKHe o0pa3oBaTte/ibHbIE
padoTsbl padoThl pecypcsl
1 ®dusuka — Hayka o npupone. AsneHus 1
npupoabl. Puznueckue ABICHUS
) MexaHuuyeckue, TeMI0BbIe, JIEKTPUIECKHE, 1
MarHMTHbIE, CBETOBBIE, 3BYKOBBIE SIBJICHUSI
3 @u3nyecKe BEINYUHBI U UX H3MEPEHUE 1
VYpok-uccnenosanue "M3mepenue
4 TEMIIEPATyPhl IIPU MOMOIIY KUIKOCTHOT'O 1 1
TEPMOMETpPA U JaTUNKa TEMIIEPATYPhI"
Kak ¢u3uka u npyrue ecrecTBeHHbIE HAYKU
5 U3Yy4aroT Npupoay. EcTecTBEeHHOHAYYHBIH | bubnuoreka [IOK
MeToA no3HaHus. Onucanue GrU3NIecKux https://m.edsoo.ru/ff09f72a
SIBJICHUH C IIOMOILBIO MOJENEN
VYpok-uccnenosanue "[IpoBepka runoTessr:
6 JAJIBHOCTB MOJIETA IApUKA, TYIEHHOTO | 1
TOPU30HTANIBHO, TEM OO0JIbIIIe, YeM OoJIble
BBICOTA ITycKa"
Crpoenne Bemectsa. OnbIThI
’ bubnuoreka [JOK
7 JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE 1

BCIICCTBA

https://m.edsoo.ru/ff09fe0a




bub6mmoreka [IOK

8 BM)KEHHE YaCTHUI] BEIIECTBA
A https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «ONbITH 11O
9 HAOII0IEHUIO TETIOBOTO PACIIUPEHUS
Ta3oB»
10 ArperaTHble COCTOSIHUSI BEIlIECTBA
B3anmocCBs3b MEXTy CBOMCTBAMU BEILIECTB B
1 Pa3HbIX arperaTHhIX COCTOSHUSAX U UX bubnuoreka [IOK
ATOMHOMOJIEKYJISIPHBIM CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHhIX COCTOSTHUHN BOIBI
12 Mexanundeckoe aBuxeHue. PaBHomepHoe u bubnmnoreka [JOK
HEPAaBHOMEPHOE IBIKCHUE https://m.edsoo.ru/ff0a05¢c6
bu6mmoreka [IOK
13 CxopocTb. EquHuie! ckopoctu
P P https://m.edsoo.ru/ff0a079¢
14 Pacuer myTu u BpeMeHHU ABMKCHUS bubmorexa OK
vt P https://m.edsoo.ru/ff0a0ae4
WNueprusa. 3axon unepuuu. Bzaumoseiicteue
15 TEJ KaK MPUYMHA U3MEHEHUS CKOPOCTH bubmorexa OK
P p https://m.edsoo.ru/ff0a0c10
JBU>KEHUS TEJl
16 ILnorHOCTE BemecTBa. Pacuer Maccel u bubmmoreka [IOK
oObema Teja Mo €ro IMIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGoparopnast pabota «OnpeneneHue
IUIOTHOCTH TBEPAOTO TEJa»
13 Pemenue 3agau nmo teme "I[1oTHOCTH bu6mmoreka [IOK
BemiecTna" https://m.edsoo.ru/ff0al23¢
19 Cuna xak XxapakTepuCcTHKa B3aUMOIEHCTBUS




ten. Cuia ynpyroctu. 3akoH ['yka

Jlabopartopnast pabora «3yuenue

20 3aBHCHUMOCTH pacTsKeHUs (IedopMaiium)
MPYKUHBI OT MPUIJIOKEHHON CUITBD»
21 Asnenue Tarorenus. Cuna TSHKECTH
CBs13bp MEX]ly CHIION TSKECTH U MacCo
22 Bec Teia Pewenue 3anau o reme Bubnuorexa LIOK
Tena. .
" s https://m.edsoo.ru/ff0al778
"Cuiia TspKecTn
Cuia TsSDKECTH Ha IPYTUX TJIaHeTaxX. bubnmorexa [JOK
23
Pu3nyecKre XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmorteka [{OK
24 N3mepenue cuit. JluHamomeT
P A P https://m.edsoo.ru/ff0al8cc
bubmmoreka [IOK
25 Bec rena. HesecomocTs
https://m.edsoo.ru/ff0al778
26 CrnosxeHue IByX CHJI, HAIIPaBJIEHHBIX 110 bubnuoreka [IOK
OJIHOM IpsiMOil. PaBHOACHCTBYIOIAs CUIT https://m.edsoo.ru/ff0ala70
7 Pemenue 3ana4 no teme
"PaBHOA€lCTBYIOIAs CcHiT”
TpeHue CKoIbKEHUs U TPEHUE MOKOSI. bubnuoreka [IOK
28
Tpenue B npupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHnas pabora «3yuenue
29 3aBHCHUMOCTH CHJIBI TPEHUSI CKOJIbXKEHUS OT bubnuoreka [IOK
CHJIBI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLINXCS TOBEPXHOCTEN»
30 Pemenue 3ana4 Ha onpeneneHne

PaBHOJACHCTBYIOIIEH CHJITBI




Pemenune 3ama4d mo Temam: «Bec TCIIa»,

31 «I'padpmueckoe n300pakeHUE CUID» Bubnuorexa LIOK
P vp ’ https://m.edsoo.ru/ff0alde0
«Cunb», «PaBHOAEHCTBYIOIIAS CUIT»
KonTponbHas paboTa nmo Temam:
1 «MexaHuueckoe ABWKEHHEY, «Macca,
IJIOTHOCTHY, «Bec Tenay, «I"padudeckoe
nu3o0paxenue cuimy, «CHIIbD)
13 Hasnenue. CiocoObl yMEHBIIICHUS U bubnmoreka [JOK
YBEJIMYEHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue ra3a. 3aBUCUMOCTb JIaBJICHHS Ta3a bubnmnoreka [JOK
oT 00bEMa, TeMIiepaTypbl https://m.edsoo.ru/ff0a2376
15 [Iepenaua naBiieHUs TBEPABIMU TEIIAMH, bu6mmoreka [IOK
KUJIKOCTSIMH | ra3aMi. 3akoH [lackams https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJIKOCTH U T'a3e, BBI3BAHHOE bubnuoteka [JOK
JIGVICTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenune 3amau mo teme «/laBnenue B bubmuoreka [JOK
JKUIIKOCTH U rase. 3axkoH Ilackamsy https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobmaromuecst cocyabl
HHIaot A https://m.edsoo.ru/ff0a2970
39 I'mnpaBandueckuil mpecc bubmmorexa TTOK
P P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBON KUIKOCTHBIN
Hacoc
Atmocdepa 3emiu. [Ipuannbl
. bubmuorexa [JOK
41 CYIIIECTBOBAHUS BO3IYIIIHOW 000JIOUKHI

3emin. 3aBUCUMOCTb aTMOC(EPHOTO

https://m.edsoo.ru/ff0a2b5a




AABJICHUSA OT BBICOTBI HAJl YPOBHCM MOPs

bu6mmoreka [IOK
42 B A
e BO3AyXa. ATMOCHCpHOE AaBIeHHe https://m.edsoo.ru/ff0a2b5a
N3mepenue atmocdepHoro aasieHus. OnbIT bubnuoreka [IOK
43
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnmnorexa [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JaBJICHHUE Ha Pa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anau mo teme "AtmochepHoe
naBieHue"
€HCTBUE KUJIKOCTH U Ta3a HA
47 I[o )KGHHOGHB HUX Teno. ApxumesioBa bubmorexa [JOK
mor .
Py P A https://m.edsoo.ru/ff0a3276
cuiia
Jlaboparopnas padota «Onpenenenue
48 patop pu . el”fcrHB oif Ha bubmuorexa [JOK
BRITATKHBATONICH CHIIBL A yrom https://m.edsoo.ru/ff0a33fc
TEJ0, IOTPY>KEHHOE B )KHJIKOCTh)
JlaGopatopHas paboTa 1o Teme
49 «MccnenoBanne 3aBUCUMOCTH Beca Tella B bubmuoreka [JOK
BOJIE OT 00bEMA MOTPYKEHHON B HKUAKOCTh https://m.edsoo.ru/ff0a3514
4acTH Tena»
bu6mmoreka [IOK
IT
50 flaBatte et https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padota "KoHcTpyrpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKH U

onpeeneHue e€ rpy30noI-EMHOCTH"




Pemenue 3ama4d no temam: «Ilnapanue

bu6mmoreka [IOK

52 CyZIOB. BO3,Z[YXOHJ'IaBaHI/Ive», «JlaBneHue hitps://m.cdsoo.rw/ff0a3654
TBEPJbIX TEJ, )KUJIKOCTEU U Ta30B»
bubmmoreka [IOK
>3 Mexanmeckas pabora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
54 MomtHocTs. EAMHUIIBI MOIITHOCTH hitps://m.edsoo.ruw/f0a3f82
55 VYpok-uccnenoBanue "Pacyét MOIIHOCTH, |
pa3BUBaeMOM P NOIbEME MO JiecTHHULIE"
56 IIpocteie Mexanu3msbl. Poruar. PaBHoBecue
CHWJI Ha pblyare
KontponbHas pabota o teme «/laBinenue
57 TBEPABIX TE€J, KUAKOCTEN U ra3oB» /
Bcepoccuiickast mpoBepouHas pabota
PesepubIii ypok. Pabora ¢ Tekctamu mo
53 Teme «/laBnenue TBEPABIX TEN, )KUAKOCTEN U bubnuoteka [JOK
ra3oBy» / Bcepoccuiickast mpoBepouHast https://m.edsoo.ru/ff0a4ffe
pabota
Prryaru B TexHuke, ObITY U IPUPOJIE.
59 JlaGopaTtopHnast pabota <<};/ICCJ'Ip€I[I())BaHI/I€ 0.5 bubmorexa [JOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
60 Pemenue 3anau o teme «Y clIoBug bu6mmoreka [IOK
paBHOBECHS peIyara» https://m.edsoo.ru/ff0a48a6
Koaddutment noneznoro neiicTBus
61 MexanusMma. Jlabopatopnas pabdora 0.5

«M3mepenne KI1/] HakIOHHON MIIOCKOCTH




62 Pemenue 3amad mo reme "Pabora, | bu6mmoreka [IOK
MomHocTh, KITT" https://m.edsoo.ru/ff0a4c48
63 Mexanundeckas sHeprusi. Kunernueckas u | bubnmnoreka [JOK
[MOTEHIMAIbHAs JHEPT U https://m.edsoo.ru/ff0a4252
64 3aK0H COXpaHEHHUsI MEXaHUYECKON IHEPTUU 1 bu6morexa TIOK
P p https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 1O TEME
"DKcnepuMeHTaIbHOE ONpeieIeHIE
65 W3MEHEHUSI KHHETUYECKON U 1 1
MOTEHIIUAIbHON YHEPTHH MPHU CKaThIBAHUU
TeJa 0 HAKJIOHHOM MIIOCKOCTH"
66 KonTponbhas pabota no teme «Pabota u |
MOIIHOCTb. DHEPTHUS»
67 PesepBHblit ypok. Pabota ¢ Tekctamu 1o | bubnuoreka [IOK
TeMme "MexaHn4ecKkoe IBHkeHue" https://m.edsoo.ru/ff0adee6
68 PezepHblil ypok. PaGoTta ¢ Tekctamu 1o 1
teme "Pabota. MommHocTs. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KoandecTBo yacos 3J1eKTp0HHLIe
Kourpoa | IIpakrnue | UHPPOBLIE
Nen/m | Tema ypoka P P bp
Bcero bHBIE CKHe o0pa3oBaTe/bHbIE
padoThl padoThI pecypchl
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
1 KMHETUYECKOW TEOPUU U UX OIIBITHBIE 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pa3Mep aToOMOB U MOJIEKYT 1
3 Mopenu TBEPOTO, KUJIKOTO U 1 bu6nuoreka [JOK
ra3000pa3HOro COCTOSIHUM BEIeCTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOMCTB TBEPAOTO, KHUIKOTO U
4 ra3000pa3HOro COCTOSTHUI BellecTBa Ha |
OCHOBE TOJIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
5 Kpucrannuueckue u amopdHbie Tena 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5800
6 CMaunBaHuE U KaWUISIPHOCTbD. 1 bubnnoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TeruoBoe paciiupeHue u cxxaTue 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBsA3b TEMIIEPATYPBI CO |
CKOPOCTBIO TEINIOBOTO JBUKEHUS YaCTHUL]
9 Buytpennsist sHeprus. CriocoObl H3MeHEHUs | bubnnoreka [JOK
BHYTPEHHEHN DHEPrUuu https://m.edsoo.ru/ff0a5c60




bu6nuoreka [JOK

10 Buzael reruionepenaun
A pea https://m.edsoo.ru/ff0a6412
VYpok-koHpepenuus "[Ipaktuueckoe
11 HcpnonbrioiHie Tennomljlx CBOMCTB BEILIECTB bubnmorexa [IOK
" https://m.edsoo.ru/ff0a65c0
Y MaTEepHUAJIOB B LIEJSIX YHEProcOepeKeHUs
12 KonuuectBo TennoTsl. Y aenpHas bu6mmorexa [IOK
TEMIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHUE TEIJIOBOTO OaaHca. bubnmnoreka [JOK
TennooOMeH U TenI0BOe paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnast paborta "HccienoBanue
14 SIBJICHUS TETUIOOOMEHA MPU CMEITUBAHUH bubmmorexa [IOK
. B p " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOU U TOpsTYEH BOIBI
Pacuer xkonndecTBa TEIIOTHI,
15 HE00X0IMMOTr0 JIsl HarpeBaHusl Teja U
BBIJICJISIEMOTO UM TIPH OXJIAXKJICHUN
16 JlaGopatopHnas pabota "Onpeznenenue bubnnoreka [IOK
yZI€JIbHOW TEMJI0EMKOCTH BeliecTa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIIMBA. Y IeJbHas TEIJI0Ta bubnnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBepIeBaHUE
18 KPUCTAJUIMYECKUX TEJl. Y JebHas TEIIoTa bubmmorexa [IOK
P ) https://m.edsoo.ru/ff0a71d2
TIJIaBJICHUS
19 JlaboparopHnast pabora "Onpenenenue bubnmnoreka [JOK
yACIBHOU TETJIOTHI TUTaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3zoBaHue U KOHIECHCALMSL. bubnnoreka [JOK

Hcnapenue

https://m.edsoo.ru/ff0a740c




21

Kunenue. Y nenpHas temnnora
napooOpa3oBaHUs M KOHJICHCAIIHH.
3aBUCHUMOCTh TEeMIEepaTyphl KUTIEHUS OT
aTMOC(EepHOTO TaBJICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bo3ayxa. Jlaboparopnas pabota
"Onpenenenre OTHOCUTENbHOM BIAKHOCTH
BO3IYyXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1ay Ha onpe/iesieHne BIa)KHOCTH
BO3yXa

24

[TpuHIMIBI paOOTHI TEMJIOBBIX IBUTATENEH.
[TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CTOpaHUs

25

KII/ TermoBoro nurarens. TenmnoBbie
JIBUTATEIIM U 3alATA OKPYKAIOIIEH CPEAbI

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3akoH COXPAaHCHUS U ITPEBPAILICHUA SHEPTHUU
B TCIJIOBBIX IIpoLeccax

27

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"TerutoBble BieHUA. I3MeHeHnE
arperaTHbBIX COCTOSIHHI BemiecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8312

28

KonTponbhast padota no teme "TerioBbie
sIBJICHUs. VI3MeHeHne arperaTHbIX
COCTOSHMH BemiecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzarus Teu. [[Ba pona
ANMEKTPUICCKUX 3aPSIOB

30

Ypok-uccnenoBanue "IneKTpu3aLus Tl
UHIYKIMEW U TIPU CONPUKOCHOBEHHUH"




BzauMmoneiictBue 3apAKCHHBIX TCJI. 3akoH

bu6mmoreka [IOK

31
Kynona https://m.edsoo.ru/ff0a87e4
OnexTpuueckoe nojie. HanpspkeHHOCTD
bu6nunoreka [JOK
32 anekTpuyeckoro noss. [puHnun
. https://m.edsoo.ru/ff0a8a0a
CYIEPHO3UINH ATEKTPUUECKUX MTOJIeH
13 Hocurenu anexTpuueckux 3apsiios.
DOneMeHTapHbIH 3apsa. CTpoeHue aroma
14 IIpoBOAHMKY M TUAJIEKTPUKH. 3aKOH bubnnoreka [IOK
COXpaHEHUs JIEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
15 Pemrenne 3a1a4 Ha IpUMEHEHUE CBOMCTB bubnnoreka [JOK
DIEKTPUYECKUX 3apA10B https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKUN TOK, YCIIOBUS €TI0
36 cyuectBoBaHus. IcTOUHUKH bubmorexa OK
y ' https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JlecTBUS BIIEKTPUUECKOTO TOKa bubmmorera [IOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3JIEKTPUYECKOTIO I10JIs1 HA IIPOBOIHUKHU U 1
IUDJIEKTPUKA"
39 DNEeKTPUYECKHUI TOK B METAJIJIaX, JKUKOCTIX bubnmnoreka [JOK
U raszax https://m.edsoo.ru/ff0a9838
40 DnekTpuyeckas ernb U €€ COCTaBHbIC YaCTH
A1 Cuna toxka. JlabopaTopHas pabora 0.5 bubnuorexa [JOK
"N3mepeHue U peryIupoBaHue CUJIbI TOKA" ’ https://m.edsoo.ru/ff0a8bd6
0 DnekTpruyeckoe HanpsikeHue. BonbTmerp. 0.5 bubnmnoreka [JOK

Jlabopartopnast pabota "U3mepenne u

https://m.edsoo.ru/ff0a9¢14




pEryJIMpoBaHUe HANPSKEHUS "

CornpoTuBIIeHHE IPOBOIHUKA. Y ACIBHOE

bu6nunoreka [JOK

43
COIPOTHBJICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas pabora "3aBUCUMOCTh

44 AIEKTPUIECKOTO COMPOTUBIICHUS bubnmnoreka [JOK
IIPOBOJIHMKA OT €ro JIWHBI, IUIOaaU https://m.edsoo.ru/ff0aa738
MONIEPEYHOr0 CeUeHus U Marepuana”

45 3aBUCUMOCTD CHJIBI TOKA OT HaIllPSHKEHHUS. bubnnoreka [IOK
3akoH OMa U1l yyacTKa Lenu https://m.edsoo.ru/ff0aa44a
JlaGopatopHnas pabora "HccnenoBanue

46 3aBUCUMOCTH CHUJIbI TOKA, UAYILETO Yepes bubnuorexa [JOK
pEe3UCTOP, OT COIIPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpspKEHUs Ha pe3ucrope”

47 ITocnenoBarenbHOE U MapaieNbHOE
COEMHEHUS IPOBOIHUKOB
Jlaboparopnas pabdota "IIpoBepka mpaBuia

43 CJI0’KEHUS HAMIPSHKEHUH MTPU bubnuorexa [IOK
MOCJIEAOBATEIILHOM COEAUHEHNUH IBYX https://m.edsoo.ru/ff0aaas58
pe3nucropos”
Jlabopartopnast padota "IIpoBepka mpaBuia

49 JUISL CWJIBI TOKA TIPH MTapalIeIbHOM bubmmorexa [IOK

P P " https://m.edsoo.ru/ff0aadle

COEITMHEHUH PE3UCTOPOB

50 Pemenue 3anay Ha npumMeHeHue 3akoHa Oma bu6muoreka [IOK
JUIA pa3iIn4HOrO COENUHEHUS IIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTta u MOIITHOCTH AJIEKTPUIECKOTO TOKA. bubnuorexa [JOK

3akoH J[xxoynsa-Jlenua

https://m.edsoo.ru/ff0ab124




JlaGopatopHnas pabota "Onpeznenenue

bu6mmoreka [IOK

52 1
pabOoThI U MOLTHOCTH JIEKTPHUUECKOro ToKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUYECKHE LETH U MOTPeOUTenn
53 e €CKOi1 oHe 0 KopoTtkoe bubmmorexa [IOK
JIEKTPUICCKON SHEPTUHU B OBITY. TK
p p y p https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 ITocTossHHBIE MAarHUTHI, UX B3aNMOJCHCTBHC
55 VYpok-uccnenosanue "M3ydenue noneu 1 bubnuorexa [JOK
MOCTOSIHHBIX MarHUTORB" https://m.edsoo.ru/ff0ac3d0
56 MarsutHoe 1mojae. MaraHuTHoe nosie 3eMiId U bu6nuoreka [JOK
€ro 3HaUYCHUE VIS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
57 "DrekTpuuecKue 3apsaasl. 3apsKeHHBIC Tea bubnmnoreka [JOK
U UX B3auMoaencTBUs. I1ocTOSHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUH TOK"
KonTponbhas pabota no teme
"DnexTpuueckue 3apsaapl. 3apsKEHHbIE Tella
. . bubmuoreka [JOK
58 1 ux B3aumojiercTBus. [locTosTHHBIN
. | . https://m.edsoo.ru/ff0abea8
anekTpuyeckuit Tok" / Beepoccuiickas
poBepoyHas pabora
Pesepubiii ypok. Pabota ¢ Tekctamu mo
" . . " bu6mmoreka [IOK
59 teMe "[locTOsAHHBIN 2neKTpruuecKuii ToK" /
B https://m.edsoo.ru/ff0acdc6d
Bcepoccuiickast mpoBepouHas pabota
OmnsIT Opcrena. MarHuTHoe noJie
60 e eckoro Toka Ma o€ ToJje bubmmorexa [IOK
JIEKTPUIECKOTO TOK THUTHOE TT0JT
p https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
61 [IpuMeHeHue IeKTPOMarHuToB B TEXHUKE. 0.5 bubnnoreka [JOK




Jlaboparopnas pabota "H3ydeHnue neicTBus
MarHUTHOTO TOJIS Ha MPOBOJIHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a

ONeKTpoABUTaTENb IOCTOSHHOTO TOKA.
Hcnonb3oBaHue 21€KTpoBUTATENEH B

. bubmuoreka [JOK
62 TEXHUYECKHUX YCTPOMCTBAX U HAa TPAHCIIOPTE. 1
" https://m.edsoo.ru/ff0ac86¢
JlaGopatopHnas pabora "KoHcTpynpoBaHue u
u3ydeHue paboThl AJIeKTpoaBUraTens"
63 OnsiTel Dapanes. 3aKOH IEKTPOMarHUTHOM |
nHaykuuu. [pasuio Jlenna
Onektporereparop. CrocoObl MOTyYeHUs
64 ANEKTPUIECKON SHEPTUU. DIEKTPOCTAHIIHI 1
Ha BO300HOBJISIEMBIX HCTOUYHUKAX SHEPTUU
65 [ToaroToBka K KOHTPOJIBHON paboTe MO TeMe 1
"DJIeKTpUUECKUE U MAaTHUTHBIC SIBIICHUS"
66 KonTtponbHas pabora no Teme | bubnnoreka [JOK
"DneKTpu4ecKre U MarHUTHBIE sABJIEHUA" https://m.edsoo.ru/ff0acb14
67 PesepBHblit ypok. Pabota ¢ Tekctamu 1o | bu6nuoreka [IOK
teme "TemuoBble siBieHns" https://m.edsoo.ru/ff0accSe
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1o |
Teme "MarauTHbIe SIBICHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5




9 KIIACC

Koan4gecTBO Yacos BﬂeKTpoﬂﬂb[e
Ne Kont MpakTnu uugpoBbIe
Tema ypoka oHTpon pa bp
n/n Bcero bHbBIE ecKHe oOpasoBaTebHbIE
padoThI padoThI pecypcel
| Mexanunueckoe ABUxkeHUE. MartepuanbHas |
TOYKa
) Cucrema orcueta. OTHOCUTEIHLHOCTh | bubmmoreka LIOK
MEXaHHUYECKOI0 ABUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MPSMOJIMHEHHOE ABHKEHHUE 1 bubmorexa [IOK
p P https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
CpenHsisi U MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHetHOE PaBHOYCKOPEHHOE 1 bubnuoteka [JOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh NPSIMOJIMHEUHOTO
6 PaBHOYCKOPEHHOTO JBIKeHus. ['paduk 1
CKOpOCTH
JlaGopaTtopHas padora "OmnpeneneHue
7 CKO peHI/IE Tenzf npu aBHOpCKO €HHOM 1 1 bubmorexa HOK
yerop pup . yerop " https://m.edsoo.ru/ff0adb18
JBIKCHUH 110 HAKJIIOHHOM INIOCKOCTH
8 CBobOoanoe magenue Teia. OneiTel [anumes 1
PaBHOMEpHOE ABMKEHWE TIO OKPYKHOCTH.
N bubmmoreka LIOK
9 [lepuon u yactora obpaieHus. Jluneitnas u 1

yrioBass CKOpOCTHU

https://m.edsoo.ru/ff0aecl76




10

HGHTPOCTpCMI/ITeHLHOG YCKOPEHUC

bu6mmoreka [IOK
11 I1 i H .B
epBbI 3aKk0H HproTOHA. BekTOp CHIIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herotona. bubmuoteka [JOK
PaBHOelicTBYIOIIAA cCHITa https://m.edsoo.ru/ff0ae72a
bu6mmoreka [IOK
13 T i H .C
PETHI 3AKOH HHIOTOHA. T-YTCPHOSHIIA CHT https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHOB bubnuoteka [IOK
HrroTona https://m.edsoo.ru/ff0aeb6e
bu6mmoreka [IOK
15 C .3 r
113 YHPYTOCTH. SaKOm | yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cuina ynpyroctu»
17 JlabopaTtopHas pabora «Onpenenenue bubnmnorexa [JOK
JKECTKOCTH MPYKUHBI https://m.edsoo.ru/ff0ace28
bubmmoreka LIOK
18 Cha Tpeis https://m.edsoo.ru/ff0af738
bu6mmoreka [IOK
19 P C
elIeHue 3a1a4 1o reme «Cuita TpeHus» https://m.edsoo.ru/ff0afa26
JlabopaTtopHast pabota "Onpezaenenne bubnmnorexa [JOK
20
KO3 GuIIMEHTa TPEHUSI CKOJIbXEHUS" https://m.edsoo.ru/ff0af8be
71 Pemenue 3ampau no reme "3akonbsl HeroTOHA. bubnuoteka [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
2 Cuia TSKeCTH ¥ 3aKOH BCEMUPHOTO bubnuotexa [JOK
TATOTEHUS. Y CKOPEHHE CBOOOTHOTO MaIeHUS https://m.edsoo.ru/ff0af044
” Ypoxk-koupepenius "JIBuxeHuE TEI BOKPYT

rpaBuTanmoHHoro neHTpa (ComHeynas




cuctema). ['amaktuku"

Pemenne 3agau mo teme "Cua TSHKECTH B bubmmoreka LIOK
24 "
3aKOH BCEMUPHOTO TATOTEHUS https://m.edsoo.ru/ff0af5f8
IlepBas KocMHUYECKast CKOPOCTb. bubnuoreka [IOK
25
HesecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTeprUaIbHOM TOUKH.
26 AbcomoTHO TBEPI0E Teno. PaBHOBecue bubnuoreka [JOK
TBEPAOTO TeJIA C 3aKPEIUIEHHON OCBIO https://m.edsoo.ru/ff0afe36
BpanieHusi. MomeHt cuiibl. LleHTp TsxkxecTn
PaBHOBECHE MaTeprUaIbHOM TOUKH.
7 AbGcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIA € 3aKPETUIEHHON OCBIO
BpanieHusi. MomeHt cuiibl. LleHTp TsxecTn
73 Pemenue 3apau no reme "MOMEHT CHIIBIL. bubnuoteka [JOK
Lentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
29 . oe P crite P bubmuoreka [IOK
€XaHUYECKOE JIBI)KCHHE.
N a " https://m.edsoo.ru/ff0b0408
BzaumoperictBue Ten
KonTponbHas pabota no teme
30 "M P (I))e crite bubnuoreka [IOK
€XaHUYECKOE JIBI)KCHHE.
N A " https://m.edsoo.ru/ff0b06ec
BzaumoperictBue Ten
Nmnynsce Tena. UMmnynbe cuiibl. 3aKoH
31 Y Za v oe bubnuoreka [IOK
COXpaHEHUS UMITYyJIbca. Y1 "
P Y N 20 https://m.edsoo.ru/ff0b07fa
HEYNpPyroe B3auMOJICHCTBIE
1 Pemienue 3amgau no reme "3akoH coXpaHEHUs bubnuoteka [JOK

uMItysbca"

https://m.edsoo.ru/ff0b096¢




VYpok-koHpepenius "PeakTuBHOE ABIKEHNE

33 B IIPUPOJIE U TEXHUKE"
bubnuoreka [IOK
34 Mexanuyeckas paboTa U MOIIIHOCTb hitps://m.c dsoc])_.lru J0b0a84
15 PaGota cunbl Ts:KeCTH, CUITBI YIIPYTOCTH U bubnuotexa [JOK
CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabGopaTtopHas pabota «Omnpenenenue
36 paboThI CUIIBI TPEHUS IPU paBHOMeE)HOM
JBUKEHHUH TeJa 10 TOPU30HTATbHON
MIOBEPXHOCTU
37 Cas13b sHepruu U padotsl. [loTeHnmanbHas
SHEeprus
18 Kunernueckas sneprus. Teopema o bubnuoteka [JOK
KMHETUYECKOW SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI DJHEPTUU B MEXAHUKE
40 JlabopaTtopHas pabota «3yyenue 3akona bubnmnorexa [JOK
COXPaHEHUSI YJHEPT U https://m.edsoo.ru/ff0b12fe
A1 KonebarenrHoe IBUXKEHUE H €TO bubmmoreka LIOK
XapaKTEepUCTUKU https://m.edsoo.ru/ff0b1858
47 3aryxaromue KonebaHus. BeiHyX1eHHBIC bubnuoteka [JOK
konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTHuecKuil U Npy>KUHHBIM MasITHUKA
VYpok-u BaHU BUCUM
# | soneGumt a1 wecrsocma oy e Eumaorera LIOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [TpeBpalieHue sHEPTUU IPU MEXAHUYECKUX




KOJIEOaHUAX

JlabopaTtopHas pabota «Omnpenenenue

bubmmoreka LIOK

46 YaCTOTHI U TIEPHOJIa KOJIEOAHH I MPY>KUHHOTO
P py https://m.edsoo.ru/ff0blaec
MasITHUKA
JlabopaTtopHnas pabota «IIpoBepka
. bubmmoreka LIOK
47 HE3aBUCUMOCTH TIepHoia KoeOaHuii rpysa,
https://m.edsoo.ru/ff0b197a
MO/IBEIICHHOTO K HUTH, OT MacChl Tpy3a»
Mexanunueckue BoaHbl. CBOICTBa
bu6mmoreka [IOK
48 MexaHu4ecKux BOJH. [IpononbHbIe n
https://m.edsoo.ru/ff0b21fe
MONEPEYHBIE BOJHBI
49 Ypok-koHpepenmus "MexaHndecKue BOTHBI
B TBEpIOM Tene. CelicMUUecKne BOJIHBI"
50 3Byk. PacmipoctpaneHnue u oTpakeHHue 3ByKa
51 Ypok-uccnenosanue "Habmonenune
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
57 ['poMKOCTB 3ByKa U BBICOTA TOHA.
AKYyCTHUYECKUI pE30HAHC
53 VYpok-koHpepeHuus "YpTpa3Byk u bubnuoreka [JOK
UH(Pa3BYK B IPUPO/IE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TEME
" bu6mmoreka [IOK
54 3aKOHBI COXpaHeHusl. MexaHn4ecKue
" https://m.edsoo.ru/ff0b2510
KOJICOaHMS ¥ BOJIHBI
KontponbHas pabota mo Teme "3akoHbI
55 coxpaHeHus. MexaHn4yeckue KojaeOaHus u
BOJIHBI"
56 DIeKTPOMarHuTHOE T0JI€. bubnuotexa [JOK




QHGKTpOMaFHI/ITHBIC BOJIHBI

https://m.edsoo.ru/ff0b2abe

57 CBolicTBa 2JIEKTPOMArHUTHBIX BOJH
Ypok-koHpepenus "[lkana
53 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb3oBaHue bubnuoreka [IOK
3JIEKTPOMArHUTHBIX BOJIH JUJIL COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3H"
VYpok-uccnenosanue "M3ydyeHne cBOICTB
59 9JIEKTPOMAarHUTHBIX BOJIH C IIOMOILBIO bubmmorexa LOK
P " https://m.edsoo.ru/ff0b2c6c
MOOWIJIBHOTO TeneoHa
60 Pemenue 3ana4 Ha onpeeseHne 4acToThl U
JUTMHBI 3JIEKTPOMarHUTHOW BOJIHBI
61 DneKTpoMarHuTHasi IpUpoJia CBETa. bubnmnorexa [JOK
CxopocTts cBeTa. BonHOBBIE CBOWICTBa CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonuneinoe
62 acnpocTpaHeHue csera. 3arMenus ConHia bubmmorexa LIOK
pacipoctp ’ https://m.edsoo.ru/ff0b3658
u JIyHbI
3aKOH OTpaXkeHMsl cBeTa. 3epkana. Pemenue
63 3a/1a4 Ha IPUMEHEHHE 3aKOHA OTPAKECHHUSI bubmmorexa LOK
p p https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Tpenomiienue cBera. 3aKOH MPETOMIICHUS bubnuoreka [JOK
CBETa https://m.edsoo.ru/ff0b3aea
[TosnHOE BHYTpEeHHEE OTpaKEHUE CBETA.
65 Hcnonp30BaHuE OJTHOTO BHYTPEHHETO bubnmorexa LOK
yIP https://m.edsoo.ru/ff0b3c5¢c
OTpPa)XEHHs B ONITHYECKUX CBETOBOAAX
66 JlabopaTtophast pabota "HccnenoBanue

3aBHUCHMOCTH yTJia NPCIOMIICHHA CBETOBOT'O




Jdy4a OT yIJla maJieHus Ha TpaHuLe "BO3yX-

nn

CTCKJIO

Vpoxk-koupepennus "Mcnonbp3zoBanue

67 MOJIHOTO BHYTPEHHETO OTPaXKEHHUSI:
CBETOBO/Ibl, OITUKOBOJIOKOHHAS CBSI3b"
bu6 K
68 JInnazel. OnTHyecKast cuja JIMH3bI nommorexa O
https://m.edsoo.ru/ff0b3f2¢c
. bubnuoreka [IOK
69 [TocTpoenne n3o0paxeHnit B IMH3aX 1
https://m.edsoo.ru/ff0b444a
JlaGopatopHas pabota "OnpezneneHue
70 (OKYCHOTO pacCTOSTHUS U ONITUYECKOM CHIIBI Bubnmorexa [IOK
Y 13 " https://m.edsoo.ru/ff0b4206
coOUparoIe JTUH3BI
71 VYpoxk-koupepenius "OnTudeckue TUH30BbIC bubamnorexa [JOK
npuOops!" https://m.edsoo.ru/ff0c0a7e
bubnuoreka [JOK
72 I'na3 kak ontuyeckas cucreMa. 3peHue norexa O
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koupepennus "Jlepexts 3penus. Kak
COXPaHUTH 3peHue"
Paznoxxenue 6enoro csera B criekTp. ONbITHI
bubmmoreka LIOK
74 Herotona. CriokeHne cueKTpajbHbIX [[BETOB.
https://m.edsoo.ru/ff0c0f4c
Hucniepcus ceera
JlabopaTtopHnast pa6ota "ONBITHI 11O
75 Pa3lIoKEHUIO OEJIOTO CBETA B CIIEKTP U bubnmnorexa [JOK
BOCIIPUATHIO I[BETA IIPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 1IBETOBbIE QUIBTPHI"
76 VYpok-nipaktukym "BonHOBBIE CBOMCTBa




CBeTa: AucIepcus, HHTepepeHns u
mudpaxus”

OnsiTel Pe3epdopaa u mianerapHas Mosieb

bubmmoreka LIOK

77 aromMma https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
79 Hcnyckanue U MOIIOLICHUE CBETa aTOMOM. bubnuoreka [IOK
KBanThl. JInHeiyaTsie CIEKTPhI https://m.edsoo.ru/ff0c144c
20 VYpoxk-npaktukyMm "HabmrogeHue criekTpoB bubnmnorexa [JOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmorexa OK
https://m.edsoo.ru/ff0c1672
%) Crtpoenue atomHOro siapa. Hyknonnas bubnmnorexa [JOK
MOJICIb https://m.edsoo.ru/ff0c18ac
bubnuoteka [JOK
83 PaanoaktuBHbIe peBpaienus. M3otomnsl https://m.edsocl)_.lr(L)l/ffOclal4
%4 Pemenne 3agau mo teme: "PagnoakTHBHBIC bubmuoreka [IOK
npeBpalieHus " https://m.edsoo.ru/ff0c1b4da
85 [Tepuox monypacnana
R6 Ypok-koHpepenius "PagnoakTuBHbIC bubnuotexa [JOK
U3JIy4€HUS B IPUPOJE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
%7 SAnepHble peakiy. 3aKOHbI COXPAHEHUS bubmuoteka [JOK
3apsI0BOTO U MacCOBOI'0 YK CET https://m.edsoo.ru/ff0c1c58
28 DHeprusi CBA3U aTOMHBIX sifiep. CBs3b MacChI bubnmnorexa [JOK
U DHEpPIrUu https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3ana4 no teme "SnepHsie




peakuun"

PeaKIII/II/I CHUHTE3a U ACTICHUSA AOCP.

bubmmoreka LIOK

90 )

Ucrounuku sueprun ColiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenius "AnepHas sHepreTuka.

91 JleficTBHS pagOAKTUBHBIX U3TyYEHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroToBka Kk KOHTPOJIBHOM paboTe Mo TemMe

9 "DNEeKTPOMarHuTHOE IOJIE. bubnuoteka [JOK
ONeKTpOMarHuTHbIE BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SBJICHUS"

KonrtponbHas pabota no reme

93 "DNEeKTpPOMarHuTHOE IOJIE.
ONEeKTpOMarHuTHbIE BOJIHBL. KBaHTOBBIE
SBJICHUS"

94 [ToBTOpenue, o6061meHue. Jlaboparopusie bubnuotexa [JOK
paboTsl 1o Kypey "B3aumoneiicrsue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 06061eHne. Pemenne

bubmmoreka LIOK
95 pacUeTHBIX U KaUECTBEHHBIX 3a/1a4 110 TEME
" " https://m.edsoo.ru/ff0c2572
TennoBsle mporueccsl
[ToBTOpenue, 06061eHne. Pemenue
bu6mmoreka [IOK

96 pacUeTHBIX U KaUECTBEHHBIX 3a/1a4 110 TEME

" “n https://m.edsoo.ru/ff0c2a22
KII/I TermoBbIx ABUTaTENEH
[ToBTOpenue, 06061meHue. Pemenne

97 ACUETHBIX U KaUECTBEHHBIX 3a/1a4 110 TEME bubmmorexa LIOK

%') " https://m.edsoo.ru/ff0c2b30
KII/I snexTpoycTaHOBOK
98 [ToBTOpenue, o600meHNe. JlabopaTopHbie bubnuotexa [JOK




paboTsl 1o Kypcy "CBeToBbIe sIBIEHUS"

https://m.edsoo.ru/ff0c2c52

[ToBTOpenue, 0606meHue. Padota ¢

bubmmoreka LIOK

99 TEKCTaMH 110 TeMe "3aKOHBI COXPAHEHUS B 1
" p https://m.edsoo.ru/ff0c2d6a

MEXaHUKE

100 [ToBTOpenue, 06061meHue. Padota ¢ 1 bubnuoteka [JOK
Texctamu 110 TeMe "Konedaunsa u BoaHb!" https://m.edsoo.ru/ff0c2e82

101 IToBTOpenue, o6o0mmeHue. Padora ¢ | bubnuoreka [JOK
TekcTaMH 1o TeMe "CBeTOBEIE SIBJICHUA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0606meHue. Padota ¢

102 TekcTamu 1o TeMe "KBaHTOBas U sijiepHas 1

¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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IPOBEPSIEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOUN ITPOI'PAMMBI

7 KJIACC

OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

Kox
NnpoBeps
e€MOoro
pe3yJbT
aTa

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI0 00111€T0
o0pa3zoBaHus

1.1

HCIIOJI30BAaTh U3YYCHHBIC TOHATUSA

1.2

Pa3iindaTh ABJICHHSA 110 OMMUCAHUIO X XAPAKTCPHBIX CBOICTB U Ha
OCHOB€ OIIBITOB, JCMOHCTPHUPYIOIIUX OJaHHOC (1)I/I3I/ILI€CKO€

SIBJICHUC

1.3

pacro3HaBaTh NMPOSBICHHE M3YUYEHHBIX (DU3MUYECKUX SBICHUU B
OKpYy’KalolleM MHUpe, B TOM 4YHcie (U3MUECKUe SBICHUS B
IPUPOJE, IPU ITOM IEPEBOJUTH IPAKTUYECKYHO 3anady B
y4yeOHYyI0, BBIIEIATH CYILIECTBEHHBbIE CBOMCTBAa (IPU3HAKN)

(bU3HYECKUX SBICHUN

1.4

OIKCBHIBATh M3YYCHHBIC CBOWCTBA TN M (U3NYECKHUE SIBICHUS,
UCTIONB3Ys (PU3MYECKHUE BEIWYMHBI, MIPU OMHMCAHUU IPABUIBHO
TPAaKTOBaTh (DU3MYECKHH CMBICT HCHOJIB3YEMBIX BEIUYMH, HX
00O3HaUeHWsT M EAWHUIBI (U3NYECKHX BEIWYMH, HAXOIUThH
(GopMyIbl, CBS3BIBAIOIIME AAHHYIO (U3WYECKYIO BEJIHYMHY C
IpYTMMH  BEIMYMHAMH,  CTPOUTh  TpauKH  H3YyYEHHBIX

3aBHCUMOCTEH (PU3MUECKUX BEITUYNH

1.5

XapaKTepU30BaTh CBOWCTBA Tel, (U3NYCCKUE SBICHUS U
MIPOLIECCHI, MCIOJIb3Yysd H3YYEHHBIE 3aKOHBI, IPU 3TOM JaBaTh
CIIOBECHYIO  ()OpPMYJIMPOBKY 3aKOHAa U  3alUCHIBAaTh  €Tr0

MAaTEMATUUYCCKOC BBIPAXKCHUE

1.6

00BACHATH (1)I/ISI/IIIGCKI/I€ SABJICHUS, IIPOLCCCHI U CBOMCTBaA TCII, B




TOM 4YHClI€ H B  KOHTEKCTE  CHUTyallUl  IMPaKTHKO-
OpPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITD MPUYHUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | — 2 JIOrMYecKux
IaroB ¢ omopod Ha 1 — 2 M3YyYEHHBIX CBOMCTBA (PU3MUECKHUX

SBIICHUH, (PU3NIECKUX 3aKOHA MJIK 3aKOHOMEPHOCTH

1.7

pemaTrs pacu€THBIC 3aa4i B | — 2 EHCTBUSA, UCIIOJIB3YS 3aKOHBI
U (hopMymbl, CBS3BIBAIONINE (PU3NUECKHE BEITMUYMHBL HA OCHOBE
aHajau3a YCIOBUSA 3aJayd 3aluChIBaThb KPAaTKOE YCIIOBHUE,
HOJCTABIATh (PU3MUYECKHE BEIMYUHBI B (POPMYIIBI U MPOBOJHUTH
pacy€rbl, HAXOAUTh CIPABOYHBIC JaHHbIC, HEOOXOIUMBIE IS
peumieHus 3a7ad, OLEHHUBATh PEAIUCTHUYHOCTb IOJYYEHHOU

buznyecKoil BeTUYHHbBI

1.8

pacro3HaBaTh MpooOIeMbl, KOTOPHIE MOXKHO PELIUTh MPH MTOMOIIU
(¢U3NUEeCKUX METONOB, B ONHCAHUHM HCCICJOBAHUS BBIIEIATDH
npoBepsieMoe  MpeanojiokeHue  (TMIOTe3y), pasiuyarb |
UHTEPIPETHPOBATH TOTYUCHHBIH PE3YNIbTAT, HAXOAUTH OLIMOKH B

XOJ¢€ oIibITa, A€JIAaTh BEIBOJBLI I10 €I'0 pE3yJIbTaTaM

1.9

NPOBOJUTH OMBITHI MO HAOIIOJACHUIO (U3UUECKUX SIBICHUN WIIH
bu3nyecKux CBOUCTB Teln: (opMynHpoBaTh MPOBEpPSIEMBIC
NPENONIOKEHUs, COOMpaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO
00Opy/JOBaHuUs, 3alHChIBATh XOJ ONbITAa U (HOPMYIHPOBATH

BBIBOJbI

1.10

BBIIIOJIHATH MPSAMBIE U3MEPEHHS C UCIOJB30BAHUEM aHAJIOTOBBIX
U OUpPOBBIX MPUOOPOB, 3aNUCHIBATH IMOKa3aHUS MPUOOPOB ¢

y4€TOM 3aTaHHON a0COJIFOTHOM MOTPEITHOCTH H3MEPEHUI

1.11

IPOBOAMUTH HCCIIEJOBAHHE 3aBUCHUMOCTH OJHOW (huU3HUecKOoil
BEJIMYUHBI OT JIPYTrOM C HMCHOJb30BAaHUEM IMPSMBIX HU3MEPEHUI,
y4yacTBOBaTh B  IUIAHUPOBAHUU y4yeOHOrOo  HCCIEIOBaHUS,
coOMpaTh YCTaHOBKY U BBINOJHATh HW3MEPEHHUs, Cileays
PEJIOKEHHOMY TUIaHy, PUKCUPOBATH PE3yIbTaThl MOJIYUYEHHOM
3aBUCHUMOCTH (DM3MUECKUX BEIWYMH B BHJC MPEITOKEHHBIX
Tabiu W rpaduKoB, JeiaTh BBIBOJABI IO  pe3yJibTaTaM

HCCICA0BaHUsA




1.12

OPOBOJIUTh KOCBEHHBIC HW3MEPEHUs (PU3HMUECKUX BEIHYMH,
cilefysh IpPEUIOKEHHOW  MHCTPYKLMU: HPU  BBINOJHEHHH
U3MEpPEHUl coOupaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U

BBIYMCIIATH 3HAUYCHHE NCKOMOU BEJIMUMHBI

1.13

CO6J'IIOI[8,TB IIpaBujia TEXHHUKHU 0e30macHOCTH IIpu pa60Te C

n1abopaTOpHBIM 000PYI0BAaHUEM

1.14

YKa3bIBaTh TPUHIMUIBI JCHCTBHUS MPUOOPOB M TEXHHUYECKHX
YCTPOMCTB, XapaKTepU30BaTh MPUHIUIBI JEHCTBUS H3yYEHHBIX
npuOOpPOB M TEXHUUYECKUX YCTPOMCTB C MOMOUIBIO HX OMUCAHUS,
UCIONIB3YSl 3HAaHUS O CBOWCTBAX (PU3MYECKUX SBICHUH U

HCO6XOI[I/IMBI€ (1)I/I3I/ILI€CKI/I€ 3dKOHBbI 1 3aKOHOMCPHOCTHU

1.15

NPUBOJUTh TPUMEPHI (HAXOAUTH WHPOPMALMIO O HPUMEPAX)
MPAKTUYECKOrO  UCHOJB30BaHUS  (U3UYECKUX  3HAHUM B
MOBCEIHEBHOM JKM3HU i1 oOecriedeHus Oe30MacHOCTU IPHU
oOpaiileHud ¢ npubopaMH U TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHHS 3/J0POBbS U COOIIOJEHUS HOPM 3KOJIOTUYECKOTO

MIOBEJICHUS B OKPYXKAIOUIEN cpeae

1.16

OCYILIECTBJIATh OTOOP HCTOYHHUKOB MH(OpPMauu B CETH
HHTEpHET B COOTBETCTBUM C 3aJlaHHBIM ITOMCKOBBIM 3alpOCOM,
Ha OCHOBE MMEIOIUXCS 3HAHUM U IIyTEM CPaBHEHHUs Pa3JIMYHBIX
UCTOYHUKOB  BBIACIATh HMHGPOPMALMIO, KOTOpas sBIseTcA

IIPOTUBOPEUUBON NI MOXKET OBITh HEJOCTOBEPHOI

1.17

UCIONIb30BAaTh  IPU  BBIINOJHEHUM  Yy4eOHBIX  3aJaHuil
HAYYHOIIOMYJISIPHYIO JIUTEPATypy (PU3NYECKOTO COJepKaHus,
CIpaBOYHBIE MaTepuaibl, pecypchl cetu HTepHeT, BianeTh
npuéMaMd  KOHCIEKTUPOBAHUSA  TEKCTa, INpeoOpa3oBaHUs

uH(pOpPMAITUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpaTKWE NHCbMEHHBIE W YCTHBIC
cooOmeHnss Ha OCHOBE 2 — 3 HCTOYHUKOB HH(MOPMALUH
¢u3nUecKoro coaep)kaHus, B TOM 4HCIE MyOJIMYHO JAeraThb
KpaTKue CcOOOIIEeHUsI O pe3yiabTaTraX IPOEKTOB MM y4eOHBIX
UCCIICIOBAaHHM, MPH 3TOM I'PaMOTHO HCIIOJIb30BaTh M3y4YCHHBIH

NOHATUMHBIN  ammapar  Kypca  (U3HKH,  CONPOBOXKIATh




BBICTYIUICHHE IIPE3CHTALUET

1.19

OpU  BBIMOJTHCHUH YYEOHBIX TPOCKTOB U  HCCIECIOBaHUN
pacnpenensaTb OO0S3aHHOCTH B TPYINIE B COOTBETCTBHH C
IMOCTaBJICHHBIMU 3a7adyaMH, CJCIUTHh 3a BBIIOJIHECHHUEM IIjIaHa
IENCTBUM, aJeKBaTHO OICHMBAaThL COOCTBEHHBLIH BKJIad B
JIEATEIIbHOCTh ~ TPYIIbl, BBICTpauBaTh  KOMMYHHKATHBHOE

B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAOLINX

8 KVIACC

Koxa
nposep
s1eMOro
pe3yJabT
aTa

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT0 001IIET0
o0pa3zoBaHust

1.1

HCIIOJB30BaTh IMMOHATHA

1.2

Pa3iinvdaTh SABJICHUA 110 OMMUCAHUIO UX XaPAKTCPHBIX CBOMCTB U Ha
OCHOBC€ OIIBITOB, JCMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/ILI€CKO€

SIBJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE W3YYCHHBIX (U3UUYECKUX SBICHUU B
OKpYy’KalolleM MHpe, B TOM uucie (uU3NYeCKUe SBICHUS B
IpUPOJE, IpU 3TOM IEPEBOAMUTH IPAKTHUECKYIO 3a7ady B
y4eOHy10, BBIJICJIATh CYLIECTBEHHbIE CBONCTBA (IIPU3HAKH)

(bU3HYECKUX SBICHUN

1.4

OIKCHIBATh W3yYCHHBIE CBOMCTBA Tel U (DU3UYECKHE SBICHHS,
UCTIONB3ys (DPU3MYECKUE BEIWYHMHBIL, NPU ONHCAHUM HPABHIBHO
TPAaKTOBaTh (PU3MUYECKUII CMBICT HCIIOJIB3YEMBIX BEJIUYHH,
00O3HaUeHWsT W EAWHUIBI (QHU3MYECKUX BEIMYUH, HAXOIHUTh
(dopMynbl, CBA3BIBAIOIIME MAHHYIO (HU3MUYECKYI0 BEIHYMHY C
IPYTMMH  BEIMYMHAMH,  CTPOMTh  TpaUKH  HM3YYEHHBIX

3aBHCUMOCTEH (PU3MUECKUX BEIUYHH

1.5

XapaKTepu30BaTh CBOWCTBA TeN, (HU3MUECKHE SBICHUS U

IMPpOoHECChl, HCIOJb3Yyd HW3YYCHHBIC 3aKOHBI, IIpU 3TOM OdaBaTb




CIIOBECHYIO  (OPMYJIMPOBKY 3aKOHAa M  3allUCBIBATh  €r0

MAaTEMATUYCCKOC BBIPAXKCHUC

1.6

O0BSACHATH (U3UUYECKUE TIPOIECCH U CBOMCTBA TEJ, B TOM YUCIC U
B KOHTEKCTE CHTYallUi MPAKTHKO-OPUEHTUPOBAHHOTO XapakKTepa:
BBISIBJISITh TIPUYMHHO-CIIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE
n3 1 — 2 JOrMYecKux IMIaroB ¢ MOMOUIbI 1 — 2 HM3y4eHHBIX
CBOWCTBAa (DMBMYECKHX SBICHHUN, (U3NYECKHX 3aKOHA WU

3aKOHOMCPHOCTHU

1.7

pelaTrh pacy€THbIE 3a1a4d B 2 — 3 IEHCTBUSA, UCIIONb3Ysl 3aKOHBI
U (GOpMyIbI, CBA3BIBAIONINE (DPU3UYECKHE BEIMYUHBI: Ha OCHOBE
aHaJM3a yCJIOBUS 3aJa4yd 3alMChIBaTh KPAaTKOE YCIOBHE,
BBISBJISITH HEJOCTATOK JIAHHBIX JUIsl PEIICHUs 3ajadd, BbIOMpPATH
3aKOHBI U (POpMYJIbl, HEOOXOAUMBIE I €€ PeLIeHUs, IPOBOAUTh
pacuéTel M CpaBHMBATH IIOJYYEHHOE 3HAYCHUE (PU3UUECKOU

BCJINMYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

paciio3HaBaThb HpO6J’IeMH, KOTOPBIC MOKHO PCHINTDL IIPU ITOMOIIN
(I)I/I?;I/I‘-IGCKI/IX MCTOHOB, MHCIIONB3Yysd OIIMCAHUC HCCICAOBaHMA,
BBIACIATD IIPOBEPAEMOC IMPECAIIOTI0KEHUC, OLICHUBATh
MMPaBUJIBHOCTL MOpAdAKa MPOBCACHUA HUCCICAOBAHUA, ACIATh

BBIBOJbI

1.9

IPOBOJIUTH ONBITHI MO HAOIIOJICHUIO (DU3MYECKUX SIBJICHUW WIIH
Gu3MYECKUX CBOMCTB Tel: (opMynHpoBaTh MpPOBEpsieMbIC
NPENONIOKEHUs, COOMpaTh YCTAaHOBKY U3 MPEIOKEHHOTO
00Opy/nOBaHus, ONHUCHIBATH XOJ OMNbITa H (OPMYIUPOBATH

BBIBOJbI

1.10

BBITNOJHATH MPsIMble U3MEPEHHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX
npruOOpOB ¥ JAaTYUKOB (PUBNYCCKUX BEIIMYUH, CPAaBHUBATH
pe3ynbTaThl HW3MEPEHHH ¢ yd4€TOM 3aJlaHHOW aOCOIOTHOM

MOTPEIIHOCTH

1.11

NPOBOJIUTH HCCJIECIOBAHUE 3aBUCUMOCTH OJHOU (hu3myeckon
BEJIMYMHBI OT APYrOM C HCIOJB30BaHUEM IPSAMBIX M3MEPECHHM:
IUTAHUPOBATh MCCIEJ0BAHUE, COOMPATh YCTAHOBKY U BBINOJIHATH

U3MEpEHUs, CcleAys MpeajoKeHHOMY IUIaHy, (UKCHPOBATH




pe3yNbTaThl TOJYYCHHOW 3aBHUCHMOCTH B BHJE TaOmUIl U

l"pa(bI/IKOB, ACJIaTh BBIBOJAKI 110 PE3YyIbTaTaM HCCICA0OBAHUA

1.12

POBOJAWTH KOCBEHHBIE H3MEPEHUS (PU3UYECKUX BEITUYHH:
IUIAHUPOBAaTh ~ M3MEPEHHUs, CcoOUpaTh  IKCHEPUMEHTAIbHYIO
YCTAHOBKY, CJHEAYs MPEII0KECHHON WHCTPYKLMHU, U BBIYUCIATH

3HAYCHHEC BCIINYNHBI

1.13

coOyoiaTh TpaBWiIa TEXHUKH O€30IacHOCTH MpH padoTe ¢

1a00paTOPHBIM 000PYJOBaHUEM

1.14

XapaKTepU30BaTh IMPUHLUIIBI JEHCTBUS M3YyUYEHHBIX IPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OIIOPOM HA UX ONMCAHUSA, UCIIONb3Ys
3HaHUS O CBOMCTBaX (DM3MYECKHX SBICHHUA U HEOOXOAUMBIE

(1)I/I3I/I‘16CKI/I6 3aKOHOMCPHOCTHU

1.15

paciio3HaBaThb IIPOCTBIC TEXHUYCCKUC YCTpOﬁCTBa n
HU3MCPUTCIIbHBIC HpI/I60pH o CXEMaM U CXCMATUYHBIM pHUCYHKAM,
COCTaBJIATH CXEMBI DJICKTPUUYCCKHUX ueneﬁ C MMOCJICA0OBATCIbHBIM U
napauiC/IbHbIM COCAWMHCHUCM JJICMCHTOB, pa3jindasd YCJIIOBHBIC

0003HaYEHHS PJIEMEHTOB SJICKTPHUYCCKUX ueneﬁ

1.16

NPUBOJUTH TMPUMEPHl (HAXOAWTh HH(POPMAIUIO O TpUMepax)
MPAKTUYECKOTO  WCMONBb30BaHUS  (DU3MYECKMX  3HAHUH B
MIOBCEHECBHOM KHM3HHM Il oOecrieueHUs: OE30MacHOCTH TpHU
oOpameHud ¢ mpubopaMu W TEXHUYECKHMMH YCTPONCTBaMH,
COXpaHEHHs 370POBbsS M COOJIOACHUS HOPM SKOJIOTHYECKOTO

MOBEJICHUS B OKPYXKAIOUIEN cpeae

1.17

OCYIIECTBIISATh MOUCK WHDOpPMAIMHA (PUINIECKOTO COJCPKAHUS B
cetu HTepHET, Ha OCHOBE HWMECIOIIMXCS 3HAHUH W MyTEM
CpaBHCHHUS JIOTIOTHUTEITHHBIX UCTOYHUKOB BBIJICTISITh
UHPOPMALIUIO, KOTOpasi SBJSETCS MPOTUBOPEYMBON WIIM MOXKET

OBITH HETOCTOBEPHOM

1.18

UCITIOJIb30BaTh TPU BBHIMOJHEHUH YYEOHBIX 3a/JaHUi Hay4dyHO-
HOITYJISIPHYIO JIUTEpaTypy ¢bu3nyeckoro coJeprKaHus,
CIIpaBOYHBIC MaTepUalbl, pecypcel cetu IMHTepHer; BianeTh
npuéMaMM  KOHCIIEKTUPOBaHMs  TEKCTa,  IIpeoOpa3oBaHus

uH(pOPMAITUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO




1.19

CO3MaBaTh COOCTBCHHBIE THUCHbMCHHBIE U KpAaTKUE YCTHBIC
cooOrieHus1, 0000mas nHHOpPMAIUIO U3 HECKOJIBKMX UCTOYHHKOB
(U3UYECKOTO COJIEPKaHUs, B TOM YHCIIE TyOIMYHO MPEACTABIIAT
pEe3yNIbTaThl NMPOCKTHON WIIM HUCCIEIOBATEIBCKON ACATEIBHOCTH,
IIPU 3TOM TIPaMOTHO MCIOJIb30BaTh M3Y4YCHHBIM ITOHATUWHBIN
anmapar  Kypca  (GU3MKH, CONPOBOXIATh  BBICTYIUICHHE

Mpe3eHTauuen

1.20

OpH  BBINIOJHEHUU YYEOHBIX MPOEKTOB W  HCCIICJOBAHHIA
(U3HYECKUX TIPOIIECCOB PACIPEACIATh 00S3aHHOCTH B TPYIIE B
COOTBETCTBUM C IIOCTABJICHHBIMM 33JladyaMH, CIEOUTh 3a
BBIIIOJIHEHUEM  IUUIaHA JEUCTBUM W KOPPEKTUPOBATh  €ro,
aJIecKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaJ B JESITEIbHOCTD
TPYNIbl, BBICTPAaUBATH KOMMYHUKATUBHOE B3aUMOJCHUCTBUE,

IIPOSABJIAA TOTOBHOCTH paspeilaThb KOH(bJ'II/IKTBI

9 KUIACC

Kon
npoBepst
e€Moro
pe3yJibTa
Ta

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl OCHOBHOI'0 001II€r0
o0pa3oBaHus

1.1

HCIIOJIB30BAaTh U3YYCHHBIC ITIOHATUSA

1.2

pa3iuuaTh SIBICHUS MO OMHMCAHUIO UX XapaKTePHBIX CBOWCTB U
HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PUINIECKOE

SABJICHUC

1.3

pacrio3HaBaTh MPOSBICHHE N3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY>KalolleM MHpE, B TOM 4Hcie (U3NYECKUE SIBICHUS B
OpUpoAe, MpU 3ITOM IEPEBOAUTH IPAKTUUECKYIO 3aJady B
yueOHYI0, BBIIENATh CYUIECTBEHHBIE CBOMCTBA (IIPU3HAKK)

buznyecKux siBICHUN

1.4

OIIMCbIBATh M3Y4YCHHBIC CBOMCTBa T H (bI/I3I/ILIeCKI/Ie SIBJICHUA,
HCIIOJIb3YA (I)I/I?;I/I‘-IGCKI/IC BCJIMYHHBI, IIPHU OINHNCAHUU IIPABUIIBHO

TPaKTOBATb (1)H3H‘l€CKHfI CMBICJI HMCIIOJIB3YEMBIX BCJIMYHH,




0003HAYCHHUSI W COUHUIBI (PU3NYCCKUX BEIMYUH, HAXOIUThH
dbopMyIbl, CBS3BIBAIOIIME JAHHYIO (U3WYECKYIO BEJIMYUHY C
OpPYyTMMHU  BEJIMYMHAMH, CTPOUTHh  IpaduKud  HU3yYEHHBIX

3aBUCUMOCTECH (1)I/I3I/IIICCKI/IX BCINYHNH

1.5

XapaKTepu30BaTh CBOWCTBAa Tel, (U3MUECKUE SBICHUS U
MPOLIECCHI, UCIOJIb3YSl HM3Y4YCHHBIC 3aKOHbBI, IPU 3TOM JaBaTh
CIIOBECHYI0  (pOpPMYJIIMPOBKY 3aKOHa ¥  3allUChIBaTh  €Tr0

MAaTEMATUYCCKOC BBIPAKCHUC

1.6

O0OBACHATH (PU3NYECKHUE TTPOLIECCH U CBOMCTBA TEII, B TOM YHCTIE
U B KOHTEKCT€ CHUTyallMii MpPaKTUKO-OPUEHTHUPOBAHHOTO
XapakKTepa: BBIABIATh MPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH
00BsicHEHHEe U3 2 — 3 JOrMYEeCKHX IIIaroB ¢ IIOMOIIBI0 2 — 3
W3YYCHHBIX CBOWCTBAa (PU3MYECKUX SBJICHUH, (DHU3NUECKUX

3daKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemats pacu€THbIC 33/1a4n (OMUpAIOIINecs Ha CUCTeMY M3 2 — 3
YPaBHEHUI), WCIONB3Ys 3aKOHBI U (OPMYJIBI, CBS3BIBAOIIHE
¢u3nyeckue BETMUYUHBI: Ha OCHOBE aHAlIM3a YCIIOBHUS 3aJauu
3alMChIBaTh KPAaTKOE YCJIOBHUE, BBISBIATH HEAOCTAIOMINE WIIH
U30BITOYHBIC ~JJaHHbIE, BBIOMpPATh 3aKOHBI U (POPMYIBI,
HEOOXOAUMBIC JUISl PELICHUS, TPOBOJUTH PACUEThl M OLIEHUBATH
pEATUCTUYHOCTh  MOJYYEHHOTO  3HAYeHHS  (U3NYECKOM

BCJINMYHMHBI

1.8

paciio3HaBaTb HpO6J’IeMH, KOTOPBIE MOXKHO PCIIMTH IIPHU IIOMOIIH
(I)I/I?;I/I‘IGCKI/IX MCTOAOB, MCIIOJIB3yd OIIMCAHUC HCCICAOBAHUAA,
BBIACIIATDH IIPOBEPAEMOC IMPEATIOI0KCHHUEC, OLICHUBATb
MMPaBUJIBHOCTL TOpAAKa IMPOBCACHHA HCCICAOBAHUA, JCJIaTh

BbIBO/IbI, MHTCPIIPETUPOBATD PE3YJIbTAThI Ha6J'IIO,I[CHI/II71 U OIIBITOB

1.9

IPOBOJUTH ONBITHI 110 HAOIIOAEHUIO (GU3NYECKUX SBICHUN WIN
(Gu3HUECKUX CBONUCTB TEJI: CAMOCTOATENILHO COOUPATh YCTAHOBKY
U3 U30BITOYHOr0 Habopa 00OpYAOBaHUS, OMMUCHIBATH XOJ OIbITA

U €T0 Pe3yJIbTaThl, JOPMYIUPOBATH BHIBOJIBI

1.10

IPOBOAMUTH NPU HEOOXOJUMOCTH CEPHUI0 IPSAMBIX H3MEpPEHUH,

Oonpeacissi CpE€aHEC 3HAa4YCHUC H3Mep5[eM0fI BCJIIMYHUHBI




(bokycHOe paccrosiHME coOMparomel JIMH3BI), 00OCHOBBIBATH

BBIOOp crioco0a u3MepeHust (M3MEPUTEIIBHOTO MprUOopa)

MPOBOJNTH MCCIIEIOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEITUYHH
C WUCHOJBb30BAHWMEM TMPSIMBIX HM3MEpPEHH:  IUIAHUPOBATH
UCCIICIOBAaHHE,  CaMOCTOSATENILHO  COOMpaTb  YCTaHOBKY,
(GUKCHUpOBATh  PE3yNbTAaThl  MOJYYCHHOH  3aBHCHMOCTH
bu3NYecKuX BEIUYMH B BHUAC TaOMUIU TpaduKoB, [eNaTh

BBIBOJBI 110 PE3YyJIbTaTaM UCCIICAOBaHUA

1.12

MPOBOAUTH KOCBEHHBIE HU3MEpPEHUS (PU3NYECKUX BEITUUMH:
IUIAHUPOBATh ~ M3MEpPEHHsI, CcOoOUpaTh IKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBIINOJHATh W3MEPEHHUS, CIEAys IPeIIOKEHHOU
MHCTPYKLUH, BBIYUCIIATh 3HAUEHUE BEIMUMHBI U aHAJIM3UPOBATh
MOJIyY€HHBIE PE3yJbTaThl C YYETOM 3aJaHHOW MOTPEIIHOCTU

U3MEPEHU

1.13

CO6J'IIOI[3TB IIpaBujia TCXHUKHU 0e30macHOCTH Ipu pa60Te C

1abopaTOpHBIM 000PYI0BAHUEM

1.14

paznuyaTh OCHOBHBIC TPU3HAKW H3YYEHHBIX (PU3HUECKHUX
MoOJIeJIeii: MaTepuaiabHas TOdYKa, aOCONIOTHO TBEPIOE TEIO,
TOYECUHBIH MCTOYHUK CBETa, Jyd, TOHKas JIMH3A, TUIAHETapHas

MOZCIIb aTOMA, HYKJIOHHAd MOACIIb ATOMHOTO s/pa

1.15

XapaKTepu30BaTh MPUHLIUIIBI AEHCTBUS U3YYECHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OIIOPOM HA MX ONHCAHUS, UCIIONb3Ys
3HaHUS O CBOMCTBAaxX (U3UYECKUX SBJICHUH M HEOOXOAMMBIE

(1)I/I3I/ILI€CKI/I€ 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTHYHBIC PUCYHKH H3Yy4YECHHBIX
TEXHUYECKUX  YCTPOWCTB, H3MEPUTENIbHBIX NPUOOPOB U
TEXHOJIOTUYECKUX  IPOLECCOB  IpPHU  pELIeHHH  y4deOHo-
IIPAaKTUYECKUX 3aJa4, ONTHUYECKHE CXEMbl Ui IIOCTPOCHUS

n300pakeHH B IJIOCKOM 3epKajie U coOuparoniei JuH3e

1.17

MPUBOJUTH MPUMEPHI (HAXOIUTh WHGOPMAIUIO O TMPUMEPAX)
MPAKTHYECKOTO  HCIIOJNB30BaHMST  (U3MYECKUX  3HAHUW B
MOBCE/IHEBHOM JKU3HU i oOecrieueHuss Oe30MacHOCTH MpH

oOpamieHun ¢ TpuUOOpaMU U TEXHUYECKHMH YCTPOWCTBaMH,




COXpPAaHCHUA 3O0POBbI U COOIIOACHHS HOPM 3KOJIOTHYCCKOTO

MOBEJICHUS B OKpYKalolIeH cpene

1.18

OCYIIECTBIISATH MOUCK HHPOpMAIH PU3NIECKOTO COJEPKAHUS B
cetu HHTEepHET, CaMOCTOATENBHO (QOPMYIUPYS TMOUCKOBBIN
3aMpoc, HAXOAUTh IYTH  ONPEACICHUS  JOCTOBEPHOCTH
MOJYYCHHOW WH(pOpMAIlMA HAa OCHOBE HWMCKOIIUXCS 3HAHWH WU

JOITOJIHUTCIBbHBIX UCTOYHHUKOB

1.19

UCIIOJIb30BaTh IIPU BBINOJIHEHUHM YYE€OHBIX 3aJaHUN Hay4dHO-
NONYJSIPHYKD  JIUTEpaTypy buznueckoro coJiepKaHus,
CIPaBOYHBIE MaTepHalibl, pecypchl ceTu HWHTEpHEeT; BIAJeTh
npuéMaMyd  KOHCIEKTUPOBAHMUS  TEKCTa,  MPeoOpa3oBaHUA

uH(POPMAITUU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC TUCHMEHHBIC U YCTHBIC COOOIICHHS HA
OCHOBe MHGOpPMAIUU U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO
coJiepaHusl, MyOJIMYHO MPEACTABISTh PE3YJIbTAThl MPOEKTHON
WM HCCIIEOBATENbCKOM AESATENbHOCTH, IPU 3TOM I'PAMOTHO
WCIIOJIb30BaTh W3YyYECHHBIM NOHATUWHBIA anmapar U3y4aeMoro
paszzena GU3UKH U COMPOBOKIATh BHICTYIICHUE MPE3eHTALluEH C

y4€TOM 0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB

1.21

Opyd  BBIIOJHEHMHM YYEOHBIX TMPOEKTOB U  HCCIEIOBaHUN
buznyecKux MPOLECCOB pacnpeAesaTh 00S3aHHOCTH B TPYIINE B
COOTBETCTBUM C IIOCTABJIEHHBIMM 3aJadyaMH, CIEIUTh 3a
BBIIIOJIHEHHEM IIJJaHA JIEUCTBUHM M KOPPEKTUPOBATh  €rO,
aJIcKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJad B JESITEIbHOCTD
TPYIIIbI, BBICTPAUBaTh KOMMYHHMKAaTHBHOE B3aWMOJECHCTBHUE,

IPOSIBIISASA TOTOBHOCTD Pa3peraTh KOH(IMKTHI




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon
pa3n
ejia

Koxa
3JIeMeHTa

IIpoBepsiemble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1

EE POJIb B IO3BHAHWHM OKPYXXAIOIIEI'O MHUPA

1.1

®usuka — Hayka O IpuUpoiec. SIBIEHUS NPUPOIBI.
OusnyecKue SBICHUA: MEXAHUYECKHE, TEILIOBBIE,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBBLIC

1.2

Ousnueckue BETMUMHBL M3MepeHne (U3NIecKux
BennunH. Pusnueckue npubdopsl. [lorpemHocTs

u3MepeHuil. MexxayHapoHas CUCTEMA €IMHULL

1.3

EcrecTBeHHOHAaY4YHBII METO/I MO3HAHUA:
HaOJNIOZICHUE, ITIOCTAaHOBKAa HAYYHOTO BOIIPOCA,
BBIJIBH)KEHUE TUIIOTE3, SKCIEPUMEHT I10 IPOBEPKE

THUIIOTE3, 00BsACHEHHE Ha6n}oz[aeMoro SIBJICHUSA

1.4

Omnmncanue (1)I/I3I/ILI€CKI/IX SIBIICHHI C IIOMOIIBIO

mMoaenei

1.5

[IpakTuyeckue paboOTHI:

#H##Par##lI3MepeHne pacCTOSTHUM.
#iPar#H#l3mepenue  00bEMa  KHUAKOCTH U
TBEPJIOTO TENA.

#HH##Par###Onpenenenue pasMepoB MallbIX Tell.
#H##Par##HI3Mepenre Temreparypsl pyu MOMOITU
YKUJIKOCTHOTO TepMoMeTpa u JaTYrKa

TEeMIEPATyphl

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNUN BEIIECTBA

2.1

#H##Par###CTpoeHue BEIIECTBA: aTOMEI u
MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKA3bIBAIOIINE

JUCKPETHOC CTPOCHUC BCIICCTBA




2.2

#i##Par##t]|Bokenne yactur BemecTBa. CBs3b
CKOPOCTH JIBMDKCHHS 4YacTHI[ C TEMIIepaTypOH.

BpoynoBckoe nBuxenue, tuppy3us

23

BSaHMOHeﬁCTBHe YacCTUIl BCUICCTBA: MIPUTAKCHUEC U

OTTAJIKMBAaHHC

24

###Par### ArperaTuple  COCTOSIHUSL ~ BEIIECTBA:
CTPOGHHE  Ta30B, JKUAKOCTEH U TBEPIBIX
(KpucTtainyeckux) Ted. B3auMocBsA3b MEXITy
CBOWCTBAMHM BEILECTB B PAa3HbIX arperaTHbIX
COCTOSHUSAX WM  UX  aTOMHO-MOJICKYJISPHBIM

CTPOCHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJIbI

2.6

[IpakTuyeckue paboOTHI:

###Par###Ouenka guaMerpa aromMa METOJOM
PAIOB (C UCTIOB30BaHUEM GoTorpaduii).
HH#HPar###OnBITEI 10 HAOMIONEHUIO TETIOBOTO
pacuIMpeHus ra3oB.

HHHPar###OnbIThl 1O 00HAPY)KEHUIO ACWCTBUS CHIT

MOJICKYJIAPHOTO IMTPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexanudeckoe  JaBHKEeHUE. PaBHOMepHOE U

HEPAaBHOMECPHOC IBUXCHUC

3.2

#H##Par###Ckopocth. CpenHsisi CKOpPOCTb  IpH
HEPaBHOMEPHOM  JBH)KEHUU. Pacuér mnytu wu

BPEMCHU JIBUKCHUA

33

SIBnenue WHEPIIWH. 3akoH WHEPILIHH.
BzaumopeiictBue Tenm Kak MNpPUYMHA W3MEHEHUS
CKOpOCTH JBWKEHHMS Tel. Macca Kak Mepa

HHCPTHOCTH TCJIa

34

#H#HPar### ] lnoTHOCTE BemecTBa. CBA3E INIOTHOCTH
C KOJIMYECTBOM MOJICKYJ B eauHHUIE OO0BEMa

BC€IICCTBA




3.5

Cuita KaK XapakTepUCTHKA B3aUMOICUCTBUS Tel

3.6

Cuna ynpyroctu u 3akoH ['yka. MI3smepenue cuisl ¢

IMOMOIIbIO TUHAMOMETPA

3.7

#H#HPar###sIBneHnne TATOTEHUS U CHIIAa TSDKECTH.
Cuna TsbxkecTM Ha Jpyrux IuiaHerax. Bec Tena.

HesecomocTh

3.8

Cuna Tpenusi. TpeHHE CKOJBXKEHHS M TpPEHUE

nokosi. TpeHue B mpupo/ie U TEXHUKE

3.9

#H##Par##H#CloxxeHue Cui, HalpaBJICHHBIX 10

OJIHOM IIpsIMOM. PaBHOAEHCTBYIOIAs CUIT

3.10

[IpakTuyeckue paboOTHI:

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JIBHKEHUS
(mapuka B JKHJIKOCTH, MOJENN 3JIEKTPUUECKOTO
aBToMOOWIA M Tak naiee). OnpeneneHue cpenHein
CKOPOCTH CKOJIBXKEHHUSI OpycKa MM IIapuKa II0
HAKJIOHHOHN miockocTu. OnpeneneHue IIOTHOCTH
TBEpOro  Ttena.  ONbITBL, JIEMOHCTPUPYIOIIHE
3aBUCUMOCTh pacTsHKEHUS (medopmarun)
OPYXUHBl OT TPUIOKEHHOW cuiibl.  OIBITHI,
JEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIBI TpPEHUS
CKONIBXKEHHST OT Beca Tela U XapakTepa

COIIPHUKACAOIUXCS HOBerHOCTeﬁ

3.11

@dusnueckue SABICHUA B IMPUPOJE: IPUMEPHI
JBYO)KEHUSI C PasIMYHbIMM CKOPOCTSMHU B >KHBOM U
HEXHMBOW NIPUpPOJE, JECHCTBUE CHJIBI TPEHHS B

IIPUPOJIE U TEXHUKE

3.12

TexHuueckue yCTpoOiicTBa: JTMHAMOMETD,

MNOAIIHUITHUKH

TIABJIEHUE TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

4.1

HaBnenue TBEpmoro tena. CriocoObl yMEHbILIEHUS

N YBCIUYCHUA ONaBJICHUSA

4.2

I[aBJ'IeHI/Ie rasa. 3aBHCHMOCTH JaBJICHHA Trasa OT




00BéMa, TeMIiepaTypbl

4.3

IIepenaua JaBJICHUS TBEPIABIMU TeJlaMH,
JKUOKOCTSIMA M raszamu. 3axkoH  Ilackams.

ITHeBMaTHYECKHE MalTHHBI

4.4

3aBUCUMOCTb JIaBJICHUS KHUJIKOCTH OT TJIyOUHBI.
I'mnpocratuueckuit  napagokc. Coobuiaroniuecs

COCYhbI. FI/II[paBJ'II/ILIeCKI/Ie MEXaHHU3MbI

4.5

Atmochepa 3emim u atMocdepHOE JIaBJICHHE.
[IpuauHEBI CylIecTBOBAaHUS BO3MYNTHOW 000JIO0YKU
3emau.  Oneit  Toppuuesiu.  3aBUCUMOCTh
aTMoc(hepHOro JaBiIeHHs OT BBICOTHI HAJ YPOBHEM

Mopst

4.6

Uzmepenune armocdepnoro nasieHus. [Ipubopsi

JUIS U3MEPEHUs aTMOC(EPHOTO JTaBICHUS

4.7

JleiicTBHE KUIKOCTH U Ta3a Ha MOTPY>KEHHOE B HUX
Teno. BeitankuBaromas (apxumeaoBa) cuiia. 3akoH

Apxumena

4.8

[InaBanue ten. BoznyxonnaBanue

4.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT
00béMa MOrpyXKEHHOM B KHMJIKOCTh 4YacTU Tela.
Onpenencnue BBITAJIKUBAIOILEH CHJIBI,
JIEHCTBYIOIEH Ha TENO, MOrPYKEHHOE B )KUJIKOCTD.
ITpoBepKka HE3aBUCUMOCTH BBITAJIKMBAIOLICH CHUIIBI,
JEHCTBYIOIIEH HA TEIO B JKUIKOCTH, OT MAacChl
Tena. OneIThl, OEMOHCTPUPYIOLIME 3aBUCUMOCTH
BBITAJIKUBAIOLIEH CHJIBL, JICMCTBYIOLIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMa HOrPYKEHHOU B JKUIKOCTh
YacTH Tela W OT IUIOTHOCTH  KMJAKOCTH.
KonctpynpoBanue apeomeTpa WIH
KOHCTPYMPOBAaHHE JIOJKM U OIIpeJelieHue €€

rpy30M01bEMHOCTH

4.10

dusznyeckue SABJICHUS B npupoac: BIHUAHHC




atMoc(epHOro MJaBlIEHUs HA JKUBOW OpraHU3M,

IJIaBaHUE PhIO

4.11

Texuuueckue yCTpoiicTBa: coo01aronmecs
COCYJIBl, YCTPOHCTBO BOJIONPOBO/A,
THJIPaBIUYECKUN TIpecc, MaHOMeTp, Oapomerp,

BBICOTOMEp, MOPIIHEBON HACOC, apEOMETP

PABOTA, M

OIIHOCTD, DHEPT' A

5.1

Mexanuyeckas paborta

5.2

Mexaandeckas MOIIHOCTh

53

[IpocTpie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAs

m1ockocTh. [IpaBuiio paBHOBECHS pblyara

54

[TpumeHneHue mpaBuiia paBHOBECHS pblyara K 0JIOKy

5.5

«3on0Toe TpaBwiIoy MexaHuku. Koapdumment
HOJIE3HOTO  JAEWCTBHS  MexaHu3MoB. IIpocTsle

MCXaHU3MbI B 6BITy U TCXHHUKCE

5.6

HOTGHL[I/IaJIBHaH OHCPIrun TCJjia, IMOAHATOrO0 HaI

SeMnéi

5.7

Kunernueckas OHEpPIrus

5.8

ITonnas MexaHmdeckas OHCPIUs. 3aKOH M3MCHEHUA

N COXpaHCHHUA MEXaHUYEeCKOMH OHCPIrun

5.9

[IpakTuyeckue paboOTHI:

###Par###Onpenenenre paboOThI CUIIBI TPEHUS TPU
PaBHOMEPHOM JBM)KEHHUHU TEJIa [0 TOPU30HTAIBHOM
noBepxHocTu. MccnenoBanue ycioBUil paBHOBECHUS
pbraara. M3mepenue KIIJ] HaKJIOHHOM IIOCKOCTH.
WN3yyeHne 3akOHa COXpaHEHUs MEXaHUYECKOU

SHEPrUuu

5.10

duznueckue SIBICHUS B npupoAc: pbliaru B TCJIC

YCI0BCKa

5.11

TexHuyeckue yCTpPOMCTBa: pblYar, MOJBMXKHBIM M

HEIOABIOKHEIA  OJIOKM, HAKJIOHHAS INIOCKOCT,

IMPOCTBIC MCXAHN3MbI B 6BITy




8 KVIACC

Koxa K
on
pasae IIpoBepsiemMble 3J1eMEeHTHI COIePKAHMUS
3JIeMeHTa
Ja
TEIUIOBBIE ABJIEHUA
OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU CTPOCHHS  BEIIECTBA.
6.1 Macca wu  pasmepsl  MOJeKyJd.  OmbITHI,
MOJITBEPKIAOLIME OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPUH
Mopnenn TBEpPAOro, >KUIKOIO M ra3o00pa3HOro
6.2 cocrosHUM  BewiecTBa. Kpucramuimueckue u
aMmopdHbIe Tea
OOBSCHCHHE CBOMCTB Ta30B, JKUIKOCTEH U
6.3 TBEPABIX TEN Ha OCHOBE OJIOKEHUU
MOJICKYJISIPHOKHHETUYECKON TEOPUH
6.4 CmaunBaHuE U KallWUISIPHBIE SIBJICHUS
6
6.5 TemioBoe paciIupeHue U cxaTue
Temnepatypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO
6.6
TEIJIOBOTO JABUKEHUS YaCTHI]
Buytpennsist  sHeprusi. CmocoObl  HM3MEHEHHS
6.7 BHYTPEHHEH  DJHEpruu:  Teroneperadya U
coBepleHre paboThl
Buasl  Temonepepgaun:  TEIUIONPOBOJIHOCTD,
6.8
KOHBEKIIMSI, U3ITyYeHUE
KonnuectBo Temnotel. YaenbHas TEIIIOEMKOCTh
6.9
BelIeCTBa
TennmooOMeH U TEMI0BOEe paBHOBECHE. Y paBHEHHE
6.10
TEIUIOBOTo OanaHca
6.11 [InaBneHne M OTBepAEBAHHE KPUCTAUIMYECKUX




BEIIIECTB. Y IeIbHas TEILIOTA ILUIABIICHUS

[TapooOpa3oBanne u konaeHcauus. Vcnapenue.

Kunenue. YnenbHas Teriora mapooOpa3oBaHUS.

012 3aBHCHUMOCTh  TEMIIEpPATypbl  KHIIEHHS  OT
aTMoc(hepHOTro JaBICHHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus TOoIMBa. Y IeJbHas TEIJI0Ta CrOpaHus
[Tpuntumner paboTel TemnoBbix asuratenet KITJI
6.15 TEIJIOBOIO JBUrarensd. 1eIUIoBble NBUTaTEId U
3alUTa OKPYXKAIoLIei cpeibl
3aKOH COXpaHEHHs W MPEBpAlllEeHUs SHEPTUU B
6.16
TEIUIOBBIX ITpoLieccax
[TpakTuueckue paboThI:
OnpiTel MO OOHAapyXEHUIO  JCHCTBHUS  CHII
MOJIEKYJISIPHOTO TTPUTSIKECHUSI.
OnbIThI o BBIPAILIMBAHUIO KpUCTAJIJIIOB
MOBApEHHOI COJIM WM caxapa.
OnpIThI 110 HAOMIOACHUIO TEIJIOBOTO PACHIMPEHUs
ra3oB, )KUJAKOCTEU U TBEPABIX TEJ.
Onpenenenue JaBieHMs Bo3Ayxa B OajlloHE
HINPULA.
6.17 OnbITHI, JEMOHCTPUPYIOIIINE 3aBUCUMOCTb

JaBJICHUs BO3JlyXa OT ero o0b&éMa U HarpeBaHUs
WM OXJIAKICHUS.

[IpoBepka THUIOTE3bl JMHEWMHON 3aBUCHMOCTH
JUTMHBI CTOJIOMKA JKUJIKOCTH B TEPMOMETPHUIECKOM
TpYOKE OT TEMIEPATypHI.

HaGnronenue wu3MeHeHUss BHYTPEHHEW SHEPruu
TeJa B pe3yibTaTe TeIvionepenadyd U  padboTh
BHEIIHUX CHIL.

WccnenoBanue  sABIEHUS  TEIJIOOOMEHA  IIpU




CMEIIMBAaHUU XOJOJIHOW U rOpsYEr BOJIBI.
Ornpenenenue KOJIMYeCTBa TETUIOTHI,
[IOJ[yYEHHOT0 BOAOW TpU  TEMJIOOOMEHE C
HarpeThiM METAITMYECKUM LIUITUHAPOM.
Omnpenenenue yIeTbHOM TEII0EMKOCTH
BEIIECTBA.

HccnenoBanue mpoliiecca UCapeHus.
Omnpenenenue OTHOCHUTEIIbHOI BIIQXKHOCTH
BO3/IyXa.

Ornpenenienne yAeIbHOW TEIUIOTHI ILJIABJICHUSA

Jbpaa.

®u3ndecKue SBJIEHUS B IPUPOJIE: IOBEPXHOCTHOE

HATSAKCHUC W KAIMWIJIAPHBIC ABJICHHUA B IIPUPOJIL,

6.18 KpucTtauibl B mpupoae, uznydeHue CounHila,
3aMep3aHue  BOJOEMOB,  MOPCKUE  OpHU3bI;
o0Opa3oBaHHe pOChl, TyMaHa, UHesl, CHera.
TexHuyeckue ycTpoicTBa: KaluUIApbl, PUMEPHI
UCIIOJIb30BaHUs KPHUCTAILJIOB, KUJAKOCTHBII

6.1 TEPMOMETpP, JaTYUK TEMIEpaTypbl, TEpPMOC,

CUCTE€Ma  OTOIUICHUS  JIOMOB, TUTPOMETPHI,
NCUXPOMETp, MapoBas TypOWHA, JBUTATEh

BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKUE U MAT'HUTHBIE SBJIEHU A

Onektpuzanust Ten. J[Ba poaa 3IeKTpUYECKHX

7.1
3apsoB
B3anmogeiicTBue 3apsikeHHbIX Tel. 3akoH Kyiona
25 (3aBHCHMOCTB CHJIbI B3aUMOJICHCTBUS 3apsSKEHHBIX
. TeJ OT BEJIMYUHBI 3aps/IOB U PACCTOSHUS MEXIY
TeJIaMu)
73 DIIEKTPUYECKOE novie. Hanpsioxkénnoctb

anekTpudeckoro noss. [IpuHnun cynepnosunuu




IIEKTPUYECKUX I10JIEH (Ha KAaUECTBEHHOM YPOBHE)

Hocurenu ANEKTPUYECKUX 3apsIoB.
7.4 DJIeMEHTapHbIN 3JIeKTpudeckuil 3apsa. CtpoeHue

atoma. [IpoBOIHUKY U TUAIIEKTPUKU
7.5 3aKOH COXpaHEHHUsI JICKTPUUECKOTr0 3apsiia

DJIEKTPUYECKUN TOK. YCJIOBHUSI CYIIECTBOBAHUS
7.6 3JIEKTPUYECKOT0 TOKA. VICTOUHHMKM MOCTOSIHHOTO

TOKa

JleficTBUSL  DJEKTPUUYECKOTO TOKa  (TEMJIOBOE,
7.7 XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUN TOK B

KUJKOCTSX U razax

Onexkrpuueckas nenb. Cuiia Toka. DIeKTpUIecKoe
7.8

HaIpsKEHUE

CormnpoTuBieHue MIPOBOJHUKA. VY nenbHOE
7.9

CONPOTHUBIICHUE BEILIECTBA
7.10 3akoH OMa a1 yyacTKa Lenu

[TocnenoBarenbHOE M MapalljielIbHOE COEIUHEHUE
7.11

IIPOBOJHHUKOB

PaboTta 1 MOIIHOCTH AMEKTPUYECKOTO TOKA. 3aKOH
7.12

Hxoyns — Jlenua

DneKTpuuecKue Henu u oTpeduTenn
7.13 JJICKTpUYECKON dHeprun B OwbiTy. KopoTtkoe

3aMbIKaHUE

[TocrosHHBIE MAarHUTHI. B3anmoneiicteue
7.14

MOCTOSIHHBIX MAarHUTOB

MaruautHoe none. MarauTHoe 1nosie 3eMJIM U €ro
7.15

3HAUYCHHE JIJIS )KU3HU Ha 3emiie

Oneit Opcrena. MarnutHoe oJie
7.16 IIEKTPUYECKOTO TOKa. [Ipumenenue

SJICKTPOMAruHuTOB B TCXHUKC




JlelicTBUE MArHMTHOTO IIOJSl HA MPOBOJHUK C

TOKOM. QHGKTpOHBI/IFaTGJIB IIOCTOAHHOI'O TOKa.

77 Hcnonb3oBanue 3JIEKTPOJIBUTATENIEN B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE
Onpitel @apajges. SBieHue 37IE€KTPOMArHUTHOU
7.18
unaykiuu. [Ipasuio Jlenna
DIIEKTPOreHepaTop. CnocoObl MOJTYy4YEHUS
7.19 SJIEKTPUYECKOM HHEPruu. OIJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTUU
[IpakTrueckue pabOTHI:
OnbITel MO HAOMIOJCHHUIO JJICKTPU3ALMH  TeI
WHIYKIMEW U TIPU CONMMPUKOCHOBEHUH.
HccnenoBanue AEUCTBUS SIEKTPUUYECKOTO OIS
Ha MPOBOJHUKHU U JUAJIEKTPUKHU.
CoOopka u mpoBepka pabOThI IIEKTPUICCKOM 1IeTIH
ITOCTOSHHOT'O TOKa.
M3mepenue u peryaupoBaHue CUIIbI TOKA.
N3MepeHne u peryiupoBaHue HAIPSKEHMUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO
4yepe3 pe3ucTop, OT CONMPOTHUBJICHUS PE3UCTOpPA U
7.20 HaIpsHKEHUsS. HA PE3UCTOPE.

OnbIThI, JIEMOHCTPUPYIOIINE 3aBHUCHUMOCTh
3IEKTPUYECKOTO COMPOTUBIICHUS MPOBOJAHHUKA OT
€ro JUIMHBI, IJIOMAJN TOMEPEYHOTO CEYCHHS W
MaTepuaia.

[TpoBepka mpaBuia CIOXKEHHS HAMpsDKEHUN MpU
MoCIeI0BaTeIbHOM COCTUHEHUU IBYX
pe3ucropoB. IIpoBepka mpaBuia g CUIIBI TOKa
OpU NapauieIbHOM COEAUHEHUM PE3UCTOPOB.
Onpenenenne pabOThl ANEKTPUUYECKOTO TOKa,
uaymero — uepe3  pesucrop.  Omnpenenenue

MOIOHOCTHU 3JICKTPHUYCCKOI'O TOKa, BBIHCHHCMOﬁ Ha




pesucrope. MccnenoBaHue 3aBHCHUMOCTH CHJIBI
TOKa, UAYIIETO Yepe3 JaMIIOUKy, OT HaIlpsSHKEHUS
Ha Hel. Omnpenenenne KIIJ[ nHarpeBatens.
HccnenoBanue  MarHMUTHOTO — B3aUMOJEHCTBUSA
IIOCTOSIHHBIX MAarHuToB. [3yyeHue MarHuTHOIO
NoJii  TMOCTOSIHHBIX ~ MAarHUTOB  IpU  HX
o0benuHeHUH W pazneneHuu. VccienoBaHue
JEUCTBUS IEKTPUYECKOTO TOKAa HAa MAarHUTHYIO
CTpEIIKY. OnbIThI, JEMOHCTPUPYIOLINE
3aBUCUMOCTb CHJIbl B3aMMOJEHCTBUS KaTyIIKH C
TOKOM W MarHuTa OT CWJIbl TOKa M HallpaBJICHUS
TOKA B KaTyllKe. M3yyenne nelcTBUs MarHuTHOIO
II0JI1 HAa IIPOBOJHMK ¢ TOKOM. KoHcTpyupoBaHue
U u3ydeHHe  paboTBl  3JIEKTPOJBUTATEIIS.
Hsmepenue KIIA 3JIEKTPOABUIaTEIbHOMN
yCTaHOBKHM. OIBITBI IO HMCCIEAOBAHUIO SIBICHHUS
JJIEKTPOMarHUTHOM  MHAYKLHMH: HUCCIIECIOBAHUE
W3MEHEHUN 3HaYEHUs U HaIpaBJICHUS

HHAYKIOUOHHOI'O TOKa

7.21

®u3ndecKue SIBICHUS B NIPUPOAE: IEKTPUUECKUE
SABIEHUsI B arMocdepe, SIEKTPUYECTBO KHUBBIX
OpPraHu3MOB, MAarHWTHOE TojJe 3emiH, Ipeid
IIOJIFOCOB, POJIb MarHUTHOT'O IOJIS VIS JKU3HU Ha

36MJ’I€, MMOJIAPHOC CUSAHUC

7.22

TexHuueckue yCTpoiicTBa: 3JIEKTPOCKOII,
aMIepMeTp, BOJBTMETpP, peocTaT, CUETUYHK
IIEKTPUYECKON IHEPTUH, IEKTPOOCBETUTEIbHbBIE
npuOOpbl,  HarpeBaTeNbHBIE  AIEKTPOIPHOOPHI
(mpumepsbl), DIIEKTPUYECKHE IpeIOXpaHUTENH,
JMEKTPOMArHUT, ANEKTPOABUIaTENb MOCTOSHHOIO

TOKa, reHepaTop MMOCTOAHHOI'O TOKa




9 KVIACC

Kon Kon
[IpoBepsiemble 371EMEHTHI COJIECPIKAHUS
paznena 3JIeMEeHTa
MEXAHUWUYECKUE SABJIEHUA
g1 Mexannyeckoe aABwxkeHue. MarepuaibHas
' touka. Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUUYECKOTO JIBYKEHUS
8.3 PaBHOMEpHOE NPAMONMHENHOE IBUKEHUE
HepaBHoMepHOe HpsIMOJIMHEHHOE NBH)KEHUE.
8.4 CpenHsisi 1 MTHOBEHHasi CKOpPOCTb Tela IpH
HEPaBHOMEPHOM JBUKECHHUH
g5 Yckopenue. PaBHOyCcKOpeHHOE
. MPSIMOJIMHEMHOE IBUKCHHE
8.6 CBoboanoe nagenue. OnbiTel ["anunes
PaBHOMEepHOE JBMIXKEHHE II0 OKPYXHOCTH.
87 [lepuon u yacrora oOpamienus. JIuHeHas u
8 ' yrioBas ckopoctd. LleHTpocTpemurensHoe
YCKOpEHUe
8.8 [Tepssiii 3akoH HproTOHA
8.9 Bropoii 3akon Herotona
8.10 Tperuii 3akon HeroTrona
8.11 [TpuHIUTT Cynepno3uIuy CUl
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cuna TpeHus: cuja TPEeHUs CKOJIbKEHHUs, Cuila
' TpEHUs MOKOs1, APYTHE BUIbI TPEHUS
% 14 Cua TsKECTH M 3aKOH  BCEMHUPHOTO
' TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaJIeHUs
JBmwxenue miaHetr Bokpyr Comnua. IlepBas
8.15 KocMuyeckass ckopocTb. HeBecomocth U
neperpys3ku




PaBHoBecue MaTepHalIbHOU TOYKH.

.16 AOGCOIIOTHO TBEPOE TEIO
PaBHOBecue TBEpPAOro Tena ¢ 3aKpeIUIEHHON
8.17 oCchl0 BpamieHusa. MomeHT cuibl. LleHTp
TSDKECTH
818 NmMmnynsc  Tema. VM3meHeHune  uMITynbCa.
' Nmnynbe cusl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE IBUKEHUE
8.21 Mexanuueckasi paboTa U MOITHOCTb
g2 PaGora cun TsKeCTH, YNPYTrOCTH, TPEHUS.
' Csi3b 2HEpTUM U PabOTHI
823 [loreHuuanbHas >HEpPrust Tena, IOJIHATOTO
' HaJ| IOBEPXHOCTHIO 3eMIIH
8.24 [ToTenumanbHas SHEPTUsl CKATON MPYKUHBI
825 Kunernueckas SHEprus. Teopema 0
' KMHETUYECKOU JHEPIUuu
8.26 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPrun
[IpakTuueckue padbOTHI:
Onpenenenue cpeiHel CKOPOCTU CKOJIbKEHUS
Opycka WIH BIKEHUS IIApUKa [0 HAKIOHHOM
wiockoctu. OnpeneneHre yCKOpPEHUs Tesa
Ipd  PAaBHOYCKOPEHHOM  JBIKEHUHU  TIO
HAKJIOHHOM TJIOCKOCTH.
HccnenoBanue  3aBUCUMOCTM  IIyTH  OT
8.27 BpPEMEHU MPHU PABHOYCKOPEHHOM JIBUKECHHUH

0e3 HauaIbHOW CKOPOCTH.

[TpoBepka TUITOTE3bI: eCITH npu
PaBHOYCKOPEHHOM JIBIDKEHUU 0€3 HadaabHOU
CKOPOCTHU TYTH OTHOCATCS KaK PsiJl HEUETHBIX
YKCel, TO COOTBETCTBYIOIIME MPOMEKYTKU
BPEMEHH OJIMHAKOBBI.

I/ICCHCI[OBaHI/Ie 3aBUCUMOCTH CHJIBI TPCHUA




CKOJBXEHUSI  OT  CHJIbI  HOPMAaJbHOTO
naBnenus. Omnpenenenne  kodpduuneHta
TpEHUS CKOJIb)KEHUSI. Omnpenenenue
KECTKOCTU MpYyKuHBbI. OnpeneneHue paboThl
CWJIBbl TPEHHUS NPU PABHOMEPHOM JBHKEHUU
Tela 10 TOPU3OHTAJIBHON  IMOBEPXHOCTH.
Onpenenenre padOTHl CUJBI YIIPYTOCTH TPH
nogbEmMe rpy3a c HCIIOJIb30BaHUEM

HCIIOJBUIXXHOI'O M ITIOABHUXKHOI'O 0J10KOB

@usnueckue SBICHUSA B IPUPOJIE: IIPUIUBLI U

OTIMBEL, JBWKeHHe 1iaHeT CoHeuHon

8.28 CHUCTEMbl, PEAKTUBHOE JIBUKECHHE >KHBBIX
OpraHu3MOB
Texuudeckue YCTPOMCTBA: CIIUJIOMETD,
8.29 JIaTYUKHA ITOJIOKEHHUS, paccToOAHUS u

YCKOpPEHMUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JIBUKEHUE. OcHoOBHbIE
9.1 XapaKTePUCTUKHU KOJIeOaHUH: MEepUOI,

4acCTOoTa, aMILIMTyda

MareMaTHuecKuil U INPYKUHHBIM MasTHUKH.
9.2 [IpeBparnienue sHEpruM mpu KoJyieOaTETHLHOM

JIBUKCHUU

3aryxamomue  KosiebaHus.  BbIHyX1eHHbIE

23 Konebanus. Pe3oHanc
Mexanndeckue BOJIHEL. CpolicTBa
MEXaHW4YeCcKux  BoOJIH.  l[IpojgonbHble U
94 MONEepeYHble  BOJIHBL. J[TMHA  BOJHBI |
. CKOPOCTb eé pacrpocTpaHeHus.
MexaHndyeckue BOJHBI B TBEPAOM TeIE,
CEMCMUYECKHE BOJHBI
0.5 3Byk. I'pomMkocth ©  BBICOTA  3BYKA.

OtpaxeHue 3ByKa




9.6 Wudpa3Byk u ynbTpa3sByk

[IpakTuueckue padbOTHI:

Omnpenenenne 4acTOTHl U Neprojia KoneOaHui
MaTeMaTH4ecKoro MasTHHKA.

Omnpenenenne 4acTOTHl U Meprojia KoneOaHui
NPYKUHHOTO MasTHUKA

HccnenoBanue 3aBUCHMOCTH nepuosa
97 Kosie0aHUW TMOJBEUICHHOTO K HUTH Tpy3a OT
' IuHBL HUTH. MccnenoBanue 3aBHCHMOCTH
nepuoaa KojeOaHWi NPYXHUHHOTO MasTHHKA
oT Maccel rpy3a. [IpoBepka He3aBHCHMOCTH
nepuozaa KojeGaHuil rpysa, MOABEIIEHHOTO K
HUTH, OT MacChl Tpy3a M IKECTKOCTH

MIPYKUHBIL. Uzmepenue YCKOpEHUs

CBOOOIHOTO HaACHUA

dusznueckue SABJICHUS B npupoac: BOCHpPUATUC
9.8 3BYKOB JKNBOTHBIMH, 3EMIICTPSACCHUC,

CECMHUYECKUE BOJIHBI, I[yHAMU, 3XO

Texnuueckue YCTPOMCTBA: 9XO0JI0T,
9.9 UCIOJb30BaHUE YIbTpPa3Byka B ObITYy H

TEXHUKCE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE
BOJIHbBI

DIeKTPOMarHuTHOE noJe.
10.1 DNeKTpOMarHuTHBIE BOJIHBI. CsaoiictBa

SJICKTPOMAarduTHBIX BOJIH

10.2 [IIxana 31eKTpOMarHUTHBIX BOJIH
103 DneKTpoMarHuTHas rnpupozaa csera. CKopocTb
' ceera. BoiHOBBIE CBONCTBaA CBETa
[IpakTuueckue padbOTHI:
10.4 N3ydeHue CBOMCTB AIEKTPOMArHUTHBIX BOJIH

C TMOMOIIBIO MOOMIIBHOTO TenedoHa

10.5 dusnyeckue SIBJICHUS B MIPUPOLE:




OHOJIOTHYECKOE JEeHCTBHUE BHIMMOTO,
yIbTpadUOIETOBOTO U PEHTI€HOBCKOTO

W3JTyYEHHI

10.6

TexHu4eckue yCTpPOMCTBA: HCIOJIb30BAHUE

OJICKTPOMAarduTHBIX BOJIH IJIA COTOBOH CBSI3HU

11

CBETOBBIE ABJIEHUA

11.1

queBa;I MOJACJIb CBETA. Hcrounuku cBeTa

11.2

[IpssMOnMHENHOE paCIIPOCTPAHEHUE CBETA

11.3

Otpaxenue cera. [lnockoe 3epkaiio. 3akoH

OTpa’K€HUA CBETA

11.4

HpeHOMJIeHI/Ie cBeTa. 3aKOH IMPECIOMIICHUA

cBeta. IlomHoe BHYTPCHHCC OTPAKCHUC CBCTA

11.5

JInnza. Xox nyyei B JIMH3E

11.6

OnTuueckast cucrema ¢doroanmapara,

MHUKPOCKOIIa U TCJICCKOIIa

11.7

I'ma3 xak onThdeckas cucTeMa. BJ'II/I30py1(0CTB

U TAJIbHO30PKOCTh

11.8

Pasnoxxenne Oenoro csera B cnekTp. OnbIThI
Hprotona. CriokeHHe CIIEKTPAIBHBIX I[BETOB.

Jucnepcus ceera

11.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCHMOCTH yTJIa OTPAKESHHS
CBETOBOTO JIy4a OT yIJja MaJeHHUs.

N3ydeHne  XapakTepUCTUK  W300paKECHHS
IpeaMeTa B INIOCKOM 3epKaJle.

HccnenoBanue 3aBUCHMOCTH yria
IpPEJIOMJICHUS. CBETOBOIO JIyda OT yIJja
naJICHUs Ha TPAHUIE «BO3YX — CTEKIIO».
[lonyueHne u300pak€HUNM €  MOMOILBIO
coOuparomieit JTNH3HI.

Omnpenenenue  (OKYCHOTO  pacCTOSHHUS U
ONTHYECKOM CHIIBI COOMPAIOIIEH JINH3BI.

OneITel 10 pa3ioXkeHU OeIoro cBeTa B




CIIEKTP.
OnbITHl 10 BOCHPUATHIO IBETa IPEAMETOB
Opyu UX HaOMIOJEHUM 4Yepe3  IIBETOBBIE

buUIBTPHI

11.10

dusnyeckue SABJICHUA B nmpupoaec: 3aTMCHUA
COJ'IHHa n .HYHBI, OoBE€Ta TCJI, OITHUYCCKUC

saBieHuss B armocdepe  (uBeTr  HeOa,

pedpakmus, pagyra, MUPax)

11.11

TexHuyeckue yCTpONCTBAa: OYKH, MEPUCKOII,

¢doToanmapar, ONTUIECKUE CBETOBOIBI

12

KBAHTOBBGIE ABJIEHUA
" Omnswitel Pesepdopna u mmanerapHas MoJenb
' atoma. Mozaens aroma bopa
122 Hcnyckanue M MOIJIOIIEHUE CBETA aTOMOM.
' KBanTsl. JInHelyaTeie CIIEKTPHI
PamuoaktuBHOCTh. Anbda, Oera- W ramma-
12.3
W3IIy4eHUs
124 Ctpoenne aromHoro sapa. HyxkimonHas
' MO/IeJIb aTOMHOTO sijipa. M30ToIb!
175 PagnoaxkTuBHBIE MPEBpALLCHUS. Ilepuon
' noJtypacnaja aTOMHBIX siiep
126 SAnepHble peakuuu. 3aKOHBl COXPaHEHUS
' 3apsAJ0BOI'0 U MacCOBOI'O YHUCET
DHeprusi cBsizu aTOMHBIX sifiep. CBsI3b MaccChl
12.7
Y DHEPTUU
128 Peakuum  cuHTe3a W geneHus  sAnep.
' Wcrounuku sHepruu ConHIa U 3BE3 ]
Anepnas JHEpreTUKa. JlencrtBue
12.9 paIMOaKTUBHBIX  M3Jy4YCHUH HAa  KUBBIC
OpraHu3Mbl
[IpakTuueckue padbOTHI:
12.10

Ha6J’II-OI[eHI/Ie CIUIOIIHBIX M JIMHEWYaTHIX




CHEKTPOB U3ITyUCHUSI.
HccnenoBanue TPEKOB: H3MEpPEHHE SHEPIHU
YacTUIBl [0  TOPMO3HOMY  TyTH  (T10
dboTorpadusam).

W3mepenune paanoakTHBHOTO (GoHA

dusnueckue SIBIICHHS B MPUPOJIE:
€CTECTBEHHbIN PaguOAKTUBHBIN ¢om,
11 KOCMUYECKHE JIy4H, paaOaKTUBHOE
' W3JIy4€HUE MPUPOJIHBIX MUHEPAJIOB, JIEUCTBUE
pPaIMOAaKTUBHBIX H3JIYYEHUM Ha OpraHu3M

YyeJIoBeKa
TexHuueckue  yCTpOMCTBA:  CHEKTPOCKOI,
12.12 WHJIUBUyaTbHbBIN JIO3UMETD, Kamepa

Buibcona




HHPOBEPAEMBIE HA OI'D 10 ®PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

Kon
nposep
s1eMOro
TpedoBa
HUA

IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 YPOBHSI 0CBOEHHSI OCHOBHOI 00pa30oBaTeILHOM
NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa30BaHUs HA OCHOBE
oroc

Ilonnmanue poau ¢GU3MKM B HAY4YHOM KapTHHE MUDA;
c(OPMHUPOBAHHOCTb 0A30BBIX MNPEJCTABICHUNH O 3aKOHOMEPHOMH
CBA3M W IIO3HABAEMOCTH  SIBJICHUM MPUPOABI, O POIU
HKCIEPUMEHTA B (PU3HUKE, O CUCTEMOOOpa3yroel poiau GU3UKU B
pa3BUTHH €CTECTBEHHBIX HAayK, TEXHUKH M TEXHOJIOIHH, 00
IBOJIOLMM (PU3MUECKUX 3HAHUH U HUX PpOJIM B IEJIOCTHOM
€CTECTBEHHOHAyYHOU KapTMHE MHpA, O BKJIAAEC POCCHUHUCKUX U
3apyOeKHbIX YUYEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBACHEHHE
IIPOLIECCOB  OKPYXKAIOLIETO  MHUpa, pa3BUTUE TEXHUKA U

TEXHOJIOTUN

3HaHUS O BUJAX MaTepuu (BELIECTBO U MOJIE), O JIBHIKEHHH Kak
croco0e CyIIEeCTBOBAHUS MaTepuu, 00 aTOMHO-MOJIEKYJISPHON
TEOpUU CTPOCHHUS BEUIeCTBa, O (PM3MUECKOM CYIIHOCTH SIBICHUMN
NpUpoabl (MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBaHTOBBIX); YMEHHE pa3jinyaTh SBJICHHUS IO OIMUCAHUIO HUX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX
naHHoe (pu3nueckoe sSBJICHUE; YMEHHE paclio3HaBaTh MPOSBICHUE
W3YYCHHBIX (DHU3UYECKHX SBICHUH B OKpPYKAIOIIEM MHUPE,

BBIJIETISISL MX CYILLECTBEHHBIE CBOICTBA (MIPU3HAKU)

BJ'IaI[CHI/Ie OCHOBaMH ITOHATHHHOIO arrmapara 1 CUMBOJIMYECKOTI'O
sSA3bIKa (I)I/ISI/IKI/I U HCIHOJB30BAHUC HUX I PCIICHHUA y‘IC6HHX
3aaa4;, YMCHHEC XapaKTCpHU30BaThb CBOMCTBaA TCII, (1)I/I3I/I‘16CKI/I6
SABJICHUA W HOPOHCCChI, HCIOJb3yd (bYHZ[aMeHTaJIBHHe u

OMITMPUYCCKHEC 3aKOHbI




YMeHue ONUCHIBaTh W3YyYEHHBIE CBOICTBAa Tenl M (U3NYECKUE

SABJICHUS, UCIIOJIB3Ys (1)I/I3I/I‘16CKI/I6 BCJIMYHHBI

BnajgeHne OCHOBaMHM METOJIOB HAYYHOI'O IO3HAHHS C y4ETOM
coOmroieHnss  mpaBwi  Oe30macHOro  TpyAa:  HaOIoJeHue
(U3NIECKUX SBIICHUI:

YMEHHE  CaMOCTOSITEIbHO  COOMpPaTh  JKCICPUMEHTAIBHYIO
YCTaHOBKY W3 JIaHHOTO Habopa 0OOpYHOBaHHS MO WHCTPYKIIWH,
ONMCHIBATh XOJI OIBITA MW 3aIUCBIBATH €r0  PEe3yJIbTAaTHI,
(hOopMyIUPOBATH BEIBOJIBI;

MPOBEJICHUE TPSIMBIX M KOCBEHHBIX H3MEPCHHUH (U3HUCCKUX
BEJIMYMH: YMEHHE TIUIAHUPOBATh H3MEPEHUsS, CaMOCTOSTEIHHO
coOMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY [0 HWHCTPYKIIUH,
BBIYHCIISATh 3HAYCHHUE BEIUYMHBI M aHAU3UPOBATH IMOJYYCHHBIE
pe3ysabTaThl C y4ETOM 3aJJaHHOW TOTPEHIHOCTH Pe3yJIbTaTOB
U3MEPEHU;

MPOBEJICHUEC HECIOXKHBIX SKCIIEPUMEHTAIBHBIX HCCIICOBAHMIA,
CaMOCTOSITENILHO COOMpPATh JKCIEPUMEHTAILHYIO YCTAHOBKY H
MPOBOJAWTh HCCIEAOBAHUE I10 HWHCTPYKIUH, IPEICTaBIAThH
MOJTy4E€HHBIC 3aBUCUMOCTU (DM3MUECKHUX BEIIMYWH B BUJE TaOIUI
U TpadUKOB, YYHTHIBATH IOTPEIIHOCTH, JIEIAaTh BBIBOJIBI 110

pe3ysbTaTaM HCCIeA0BaHus

[loHnmaHue XapakTepHBIX CBOWCTB (U3UUECKUX MOJEIeH
(MaTepuasibHasi TOYKa, aOCOJNIOTHO TBEPHOE TEIO, MOJENIN
CTPOEHHs Ta30B, JXKUIAKOCTEH W TBEPABIX TeEN, IUIAaHETapHas
MOJIeJIb aTOMa, HYKJIOHHas MOJENb aTOMHOIO f1pa) U yMEHHE

MPUMEHSATH UX JUIA O0BSICHEHUS! (PU3UYECKUX MTPOLIECCOB

YMmeHnue oOBACHATH (hrU3MUYECKHe NPOIECChl M CBOMCTBA Tel, B
TOM 4YHcA€ M B KOHTEKCTE  CHTyalllii  IPaKTHKO-
OPHEHTUPOBAHHOTO  XapakTepa, B  YacTHOCTH, BBIIBIIATH
NPUYNHHO-CIIEACTBEHHBIE CBS3U M CTPOUTH OOBSICHEHUE C OTIOPOH
Ha M3YYCHHBIE CBOWCTBA (PU3MUECKUX SBICHHUH, (U3NUECKUE

3aKOHBI, 3aKOHOMCPHOCTH XU MOACINU

YMeHue pemaTth pacu€THbIC 3a7aun (Ha 06a3e 2 — 3 ypaBHEHH),

UCTONB3Yysl 3aKOHBI W (HOPMyJIbl, CBS3bIBArOIIME (U3NUYECKUE




BEJIMYKMHBI, B YACTHOCTH, 3aIIMChIBATh KPATKOE YCJIOBHE 3aJ1ayu,
BBISIBJISITH HEIOCTAIOIINE JaHHBIE, BHIOUPATh 3aKOHBI U (HOPMYIIbI,
HeoOxoauMmble il €€ pelIeHHs, HCIOJb30BaTh CIIPABOUYHBIE
JAHHbIE, TPOBOJUTH PACUYETHI W OLEHHUBATh PEANTMCTUYHOCTH
MOJIyYEHHOTO 3HA4YCHHs] (U3NYECKOW  BEIUYUHBL, YMEHUE
OTIPECIISATh PAa3MEPHOCTh (PU3NYCCKOW BEIMYMHBI, TOTy4YECHHOM

IIPY PEILIEHUH 33aJa4l

YMeHue XxapakTepu3oBaThb INPUHLUIBl ACUCTBUS TEXHHUYECKUX
YCTPOHCTB, B TOM YHCJIE OBITOBBIX MPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IIPOLECCOB II0 HX OIMCAHUIO, HCIOIb3Ys
3HAaHUS O CBOMCTBaX (M3WYECKUX SABICHHA M HEOOXOAUMBIE

(bI/I3I/I‘leCKI/Ie 3aKOHOMCPHOCTHU

10

VYMeHHe UCIONb30BaTh 3HAHUS O (U3UYECKUX SBICHUAX B
MOBCEHEBHON KHM3HH s obOecrieueHUs: Oe30MacHOCTH NpU
oOpamieHMH ¢ OBITOBBIMH TNpHOOpaMH U TEXHHYECKUMHU
YCTPOHCTBAMH, COXPAHEHHUS 3J0POBbS U COOJIOJCHHUS HOPM
HKOJIOTUYECKOTO TOBEICHHUS B OKPYKAIOIIEH cpezie; MOHMMaHHe
HEOOXOJUMOCTH  NPUMEHEHHS  JOCTIDKCHHHA  (QU3UKH U

TEXHOJIOTHI AJI palliOHAJIBHOI'O IIPUPOA0II0JIb30BaHUS

11

OmnpIT noucka, IpeodpazoBaHus U MpeAcTaBiIeHUs MHQOpPMALUU
(bu3MIeCKOro cofep)KaHus ¢ UCIOIb30BAHUEM HH(DOPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH; yMeHHe OLICHUBATH
JOCTOBEPHOCTh ~ NOJYYEHHOW  MHPOpPMALMM  HAa  OCHOBE
UMEIOIIUXCA 3HAHUW M JIOMOJHUTENBHBIX HCTOYHHKOB, YMEHHUE
UCIIOJIb30BaTh IPU BBINOJIHEHMM Y4E€OHBIX 3aJaHUN Hay4dHO-
MOMYJISIPHYIO JIUTEepaTypy ¢buznueckoro coJiep>KaHus,
CIpaBOYHbIE MaTepuaibl, pecypcbl cetu WHTepHeT; BiajcHHE
0a30BbIMU HaBBIKAMH IpeoOpa3oBaHuss MHGOPMALUKU U3 OTHOM
3HAKOBOW CHCTEMBI B JIPYT'YIO; YMEHHE CO371aBaTb COOCTBEHHBIC
MMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE MHGpOpMAIUU U3

HCCKOJBKHX NCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, ITPOBEPAEMbBIX
HA OI'D 1O ®PU3UKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

MEXAHUWYECKUE ABJIEHUA

1.1

Mexanuueckoe ABHKeHUEe. MarepuaibHasg Touka. CucremMa oTcuéra.

OTHOCHTENHLHOCTD JABHKCHU A

PaBHOMepHOEe U HepaBHOMEpHOe JBUXKeHHE. CpeaHsisi CKOpPOCTb.

1.2 dopmyiia assl BBIYUCICHUS CPEeAHEN CKOpocTu: v = S/t
PaBHoMepHOe MPSAMOJIMHETHOE JIBIDKCHHE. 3aBUCHUMOCTh
KOOpJIMHATBI ~Te€jla OT BPEMEHH B Cllydya€ pPaBHOMEPHOIO
NPSMOJIMHEMHOTO JIBH>KCHHUSI:
1.3 xf)=x, ot
I'paduiku 3aBUCHMOCTH OT BpPEMEHHM IS TPOCKIIMU CKOPOCTH,
NPOCKIMU TIEPEMEIICHUS, IyTH, KOOPJWHATHI MPU PABHOMEPHOM
MPSIMOJIMHEHOM JIBH)KCHHUH
3aBUCMMOCTh ~ KOOPJHMHATHl TeJa OT BpPEMEHH B  Ciydae
PaBHOYCKOPEHHOTO MPSIMOJIMHEWHOTO JIBUXKECHUSL:
5
Sx(f}=1'g:*f—a=*;
2
@opMynbl ISl MPOCKLUUU TEPEMEIICHUs, MPOEKIMH CKOPOCTH U
MPOCKIIMA YCKOPEHUS TIPH PABHOYCKOPEHHOM IPSMOJIMHEHHOM
JIBHJKCHUH:
1.4 2

f
Sy (I) =Upy - I_:_ar ' E s
U.\'(r] =Upy T, "1,
a,(f) =canst,

3 9
P

L"E.‘r‘ - Uiy ZEGISI
I'paduke 3aBHCHMOCTH OT BPEMEHH JUIS IMPOCKIIUU YCKOPCHHUSI,
IIPOCKIIHN CKOPOCTH, NPOCKIHUHU IICPEMCIICHUA, KOOPAHWHATHI IIPH

PaBHOYCKOPEHHOM MPAMOJIMHENHOM JBHKECHUU




1.5

CBoOoanoe nageHue. GopmyIibl, ONMUCHIBAIOIINE CBOOOIHOE Ma/ICHUE
TeNa Mo BEPTUKANU (IBUKEHHE Tela BHU3 WM BBEPX OTHOCHUTEIBHO
noBepxHoctd 3emin). I'paduku 3aBUCHMOCTH OT BpPEMEHH s
IPOEKIIUHA YCKOPEHUS, MPOEKLUUU CKOPOCTH U KOOPAUHATHI MpPH

CBO6OI[HOM MaaCHUM TCJIa IO BEPpTUKAIIN

1.6

CkopocTb  PaBHOMEPHOIO  JBMKCHMSI Telda 10 OKDPYKHOCTH.
Hanpasnenue ckopoctu.
@opmyna 1 BBIYUCIECHUS CKOPOCTH 4Y€pe3 pajauyC OKPYKHOCTH H

nepuoJi 00paleHus:

2R
T

LenTpocTpeMuTesbHOE YCKOpEHHUE. Hanpasnenue

LEHTPOCTPEMUTENBHOTO ycKOpeHus. Dopmyna s BBIYMCICHUS

YCKOPEHUSL:

1.7

Macca. IInoTHOCTE BE€IICCTBA. CDOpMYJ'Ia JJIA BBIYMCIICHUA

IIJIOTHOCTH:

1.8

Cuna — BektopHas pusudeckas penuyrHa. CIIOKEHUE CHIT

1.9

SIBnenune nnepuuu. llepsslii 3akoH HeroToHa

1.10

Bropoii 3akon Herorona:
F-m.d

CoHarnpapieHHOCTh BEKTOpPA YCKOPEHHUsI TeJla U BEKTOpa CUJIbL,

JICUCTBYIOILIEH HA TEJIO




Bzaumopeiicteue Ten. Tperuit 3akoH HeroToHa:

Fy q=—Fis

TpeHHe IOKOsI U TPCHUC CKOJILKCHUA. CDopMyna JJIs1 BBIYMCIICHUA

MOAYJIA CHJIbI TPCHUSA CKOJIBbKCHUSA:

1.12 F_=u-N
=k
Hedopmanust tena. Ympyrue u Heynpyrue nedopmanuu. 3aKoH
ynpyroi gedopmarun (3akoH ['yka):
1.13 F=k-Al
BcemupHoe TsaroTenue. 3aKkOH BCEMHUPHOTO TATOTSHUS:
My - M
F=G-——=
R
Cuna 1spxecTu. Y cKopeHHe CBOOOHOTO MaIeHHS.
1.14
@opmyna A BBIYMCICHHUS CHIIBI TSHKECTH BOJIU3UM TOBEPXHOCTH
3emiu: F =mg.
JIBmxenue manet Bokpyr Comnnua. [lepBas kocMuueckasi CKOpOCTb.
HesecomocTs 1 neperpysku
Hmnynec Tena — BeKTopHas pu3ndeckasi BEIMYUHA.
1.15 p=mo
Hmnynsc cuctemsl Tei. M3Menenue ummynbca. IMIynsc cHitbl
3aKOH COXpaHEeHMsI UMITYJIbCa I 3aMKHYTOM CHUCTEMBI Te:
1.16 D=nyU +ni, Uy =const
PeaktuBHOE NBUXKEHUE
Mexanuueckasi paborta. @opmyna it BBIYUCICHHUS paOOThI CHUIIBL:
1.17

A=Fscosc

MexaHndeckas MOIIHOCTD:
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1.18

Kunernueckas u noreHunaiibHas sHeprus. Gopmyia s

BBIUMCIICHHST KHHETUYECKOM OHCPIUm:

i

mu
B3

Teopema o xku"eTnueckou sHeprun. Gopmyia st BBIYUCICHUS

NOTEHLIUAJIbHOW YHEPIUH TEJa, OAHATOTO

HaJ 3eMIIEN:

EP =mgh

1.19

Mexanunueckas OQHCPIUs:
E=E,+E,

3aKOH COXpaHEHUs] MEXaHU4eCcKoW sHepruu. PopMmyiia 1Jid 3aKOHA
COXpaHEHHUsI MEXaHUYECKOW YHEPTUU B OTCYTCTBUE CUJI TpEHUs: £ =
const.

HpeBpameHHe MEXaHU4YeCKOM OHCPIUH IIpU HAJIMYHUU CUJIbI TPCHUS.

1.20

[IpocThie MexaHU3MBI. «30J0TOE IPABUIIO» MEXAHUKHU.
Ppruar. Moment cuisl: M - Fl.

VYciioBrue paBHOBECHS phlyara:
M +M, +..=0
[ToaBuxHBIN 1 HeTOABWKHBIN O6510KkH. KITJ[ mpocThix MeXxaHM3MOB,

n= Anonessas
| ==
AHTIH'II%EE:&H

1.21

JlaBnenue TBEPAOTO TENA.

dopMyia 11 BBIYMCIICHUS 1aBJICHUs TBEPIOTO Tena:

o,




JlaBnenue raza. ATMmocepHOe 1aBiIeHHE.
['mapocraTuueckoe JaBliCHUE BHYTPH KUIKOCTH.

CDopMyna JJI1 BBIYMCIICHUA OaBJICHUSA BHYTPH JKUIAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBnuueckuil npecc

1.23

3akon Apxumena. Dopmyna I ONPEIEICHHUS BBITAJIKUBAIOIIEH

CHIJIBI, HeﬁCTByIOHleI\;I Ha TCJIO0, HOpr}KéHHOC B X KUAKOCTH UJIN I'a3:
E A~ pgv

VYcnosue nnaBanus tena. [lnaBanue CYI0B U BO3AYXOILIaBaAaHUEC

1.24

MexaHndeckue KoJieOaHHs. AMHJ’II/ITy,I[a, nepuoa W 4acrtrorTa

kosiebanuii. opmyria, CBA3BIBAIOIIAS YACTOTY U MEPHOJ] KOJIeOaAHHIA:

1.25

MareMaTndeckuil U NpyKUHHBIA MasTHUKU. [IpeBpaienue sHepruu

Ipu KoJie0aTeIbHOM JBHXXCHHUH

1.26

3aryxaromue konedanus. BeinyxeHnble kojebanus. Pezonanc

1.27

MexaHndecKrue BOJIHEL. HponoanHe M IIOIICPCYHBIC BOJIHEI. ,HJ'II/IHa

BOJIHBI U CKOPOCTBH PACIIPOCTPAHCHUA BOJIHBI:

L=p-T

1.28

3ByK. I'poMKocTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha

rpanuue aAByx cped. MHdpasByk u yapTpa3Byk

1.29

Ipaxmuueckue pabomuol

H3mepenne cpeaHed IUIOTHOCTH BEIIECTBA; ApXHUMEIOBOM CHIIBI;
KECTKOCTU TPYKUHBI; KOA(D(PUIIMEHTa TPEHHs CKOJbKEHUS; paObOThI
CUJIBI TPEHUS, CHUJIbl YIPYIOCTH; CPEOHEH CKOPOCTH JIBUKEHHUS
Opycka 1o HaKJIOHHOM IMJIOCKOCTH; YCKOpPEeHHs OpycKa Mpu JBUKECHUU
0 HAKJIOHHOW IIJIOCKOCTH; YacTOThl W TEpHoAa KOJICOaHHIA
MaTeMaTHYeCKOr0 MasATHUKA; YacTOThl M Iepuojaa KoJieOaHHii
IIPY’KHHHOI'O MAasTHUKA; MOMEHTA CHJIbI, IEHCTBYIOILErO Ha pblyar;

paboOThl CHJIBI YINPYrocTH NpHU TOABEME Tpy3a C TOMOIIbIO




HETOABIKHOTO 0JI0Ka; pabOThl CHIIBI YIIPYTOCTH MIPU MOAbEME Ipy3a
C TTOMOIIIIO MTOJIBMXKHOTO OJI0Ka.

HccnenoBanue 3aBUCHMOCTH  apXUMEIOBOW CHIBL OT 00BEMa
HNOTPY)KEHHOH YacTHM Tena W OT IUIOTHOCTH  KUAKOCTH;
HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CHIIBI OT MacChl Teja; CUIIbl TPEHUS
CKOJIbXKEGHHS OT CHJIBl HOPMAJIBHOTO JIABJICHUS W OT poja
MOBEPXHOCTH; CHJIBI YIPYTrOCTH, BO3HHMKAIOIICH B NpPYXKUHE, OT
cTereHU JeopManuu MpPYKHUHBI, YCKOpeHuss Opycka oOT yria
HaKJIOHA HarpaBIIsIoNeil; nepruoaa (4acToTsl) KojaeOaHUH HUTSHOTO
MasTHUKa OT JUIMHBI HWTH; MEpUoJa KOJEeOaHUH MpPYKUHHOTO
MasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKHUHBI; HCCIIETOBAaHUE
HE3aBHCUMOCTHU TepuoJa KoJIeOaHWH HUTSHOTO MasTHHKA OT MacChl

rpy3a. [IpoBepka ycioBusi paBHOBECHS phluara

1.30

Qusuueckue s6n1eHUs 8 npupode. TIPUMEPHI IBUKEHUS C PA3INYHBIMU
CKOPOCTSIMH B )KMBOM U HEKUBOW IPUPOJE, IEUCTBUE CUJIBI TPEHHUS B
IPUPOLE U TEXHHWKE, NPUIMBBI M OTJIMBBI, JABW)KCHHE IIJIAHET
ConHeyHOM CUCTEMBI, PEaKTUBHOE JIBUKEHUE JKHUBBIX OpPraHU3MOB,
pblYard B TeJle 4YeJOBEKa, BIMSHME aTMOC(EpPHOro JaBJICHUS Ha
JKUBOM OpraHusM, IJJaBaHUE PbIO, BOCIPUATHE 3BYKOB JKUBOTHBIMHU,

3EMIICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 3XO

1.31

Texnuueckue ycmpoticmea: CIUJOMETP, IaTUYUKH  IOJIOKEHHUS,
paccTossHUA M YCKOPEHWS, IAUHAMOMETP, NOIALIWIIHUKW, PaKETHL,
pblyar, MOJIBMXKHBIM U HEMOJBMKHBIM OJOKH, HAKJIOHHAS IJIOCKOCTH,
MPOCThIC MEXAHU3MBI B OBITY, COOOIIAIOIINECS COCY/bI, YCTPOHUCTBO
BOJIONIPOBO/IA, TUAPABIMYECKHN mpecc, MaHOMETp, Oapomerp,
BBICOTOMEp, NOPIIHEBOW HACOC, apEOMETP, 3XO0JIOT, UCIIOJIb30BAHHE

yIbTpa3ByKa B OBITY U TEXHUKE

TEIIUIOBBIE ABJIEHWA

2.1

OcHOBHBIE ~ TOJIOKEHHSI ~ MOJIEKYJISIPHO-KMHETUYECKOW  TEOpHUH
CTpOeHHS BemecTBa. Mojaenu TBEPAOTo, KHUIAKOTO U ra3000pa3HOro

COCTOSIHHUM BEIIECTBA. KpI/ICTaHHI/I‘leCKI/Ie n aMOp(bHBIG TCl1a

2.2

I[BI/I}KGHI/IG JacTHul B€HICCTBA. CBs3p CKOpPOCTHU JABUIKXCHHA HaCTULl C

Temrneparypoil. bBpoyHoBckoe nBuxenue, tudppy3us
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CMayuBaHue u KalWJUISIPHBIC ABJICHUA

24 TemioBoe paciiupeHue U CKaThue
2.5 TennoBoe paBHOBecHE
6 Buytpennsist sHeprus. Pabota u Temsomepenaya Kak CIIOCOOBI
' M3MEHEHUs BHYTPEHHEH SHEepIUn
2.7 Bunpbl Tennonepenayn: TEMIONPOBOIHOCTb, KOHBEKIIMS, N3ITyUYEHUE
HarpeBanue u oxnaxnenue ten. KomudecTBO TemnoTel. YaenbHas
TEIJIOEMKOCTD:
2.8 : :
Q=cm(t,—1,)
3aKOH COXpaHEHMsI SHEPruu B TEIUIOBBIX IIpoliEccax. YpPaBHEHHE
TEIUIOBOTo OanaHca:
2.9
O+, +..=0
Hcnapenve u koHaeHcauus. V3MeHeHHe BHYTpPEHHEM DSHEpPruM B
210 Ipolecce ucmapeHuss U KoHJeHcauuu. KuneHue >KUIKOCTH.
‘ VY nenpHas Teriora napoodpazoanusi: L = O/m
2.11 Bnaxxnocts Bo3myxa
[InaBnenve u Kpucramnuzauus. VI3MeHeHHE BHYTpEHHEH >HEpPruu
IIPY IJIABJIEHUH U KPUCTAJUIM3ALMU. Y AeNIbHAS TEIUIOTA [IJIaBICHUS:
2.12
=2
m
BuyTpeHHsist SHeprus cropaHus TOIUIMBA. YJElIbHas TeIUIOTa
2.13 CropaHus ToIumBa: ¢ = Q/m
514 [Mpunuunsr  pabGotel  TemnoBbix asurateneil. KIIJ TemmoBoro
' JBUTATENs
515 Ipakmuuyeckue pabomuol

N3mepenue ynenpHON TEIUIOEMKOCTH METAIMYECKOTO LUIUHAPA;




KOJIMYECTBA TEILJIOTHI, II0JYYEHHOTO BOJIOM KOMHATHON TEMIIEPATYPbI
(UKCUPOBAHHOM MacChl, B KOTOPYIO OIYLIEH HarpeTblii LMIMHID;
KOJIMYECTBA TEIUIOTBHI, OTAAHHOTO HArpeTbiM LWIMHAPOM, IOCIE
OIyCKaHUs €ro B BOJMYy KOMHATHOM TEMIIEPATypbl; OTHOCUTEIbHOU
BIQXHOCTH  BO3/lyXa; YyJIEIbHOM TEIUIOTHl IUIABJICHHS  JIbJA.
HccnenoBanne M3MEHEHMS TEMIIEpaTypbl BOABI IPU  PA3IUYHBIX
YCIIOBHSAX; SBICHHS TEIJIOOOMEHa NpU CMEUIMBAHUU XOJOJHOH W

ropsiueit BOJbI; MpoIiecca UCIapeHUs

Dusuueckue s61eHUL 8 npupode: IMOBCPXHOCTHOC HATAXKCHUC U

KallWJJIIPHBIC ABJICHHUA B IIPHPOAC, KPUCTAJIBI B IIPUPOAC,

216 nznyyenue ConHLa, 3aMep3aHue BOAOEMOB, MOpPCKHE OpH3BI;
o0Opa3oBaHHe pOChI, TyMaHa, UHesl, CHera
Texnuyeckue ycmpoticmea: KanWUISIPbl, TPUMEPbl HCIOJIb30BaHUS
517 KPUCTAJIJIOB, KUAKOCTHBIM ~TEpMOMETp, JaT4yuK TEMIEpPaTyphl,
' TEPMOC, CHUCTEMa OTOIUIEHUS JOMOB, THUTPOMETPBI, ICUXPOMETP,
napoBasi TypOMHa, JBUTraTeIb BHYTPEHHETO CrOpaHUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onextpuzanus Tei. J[Ba BUa 3J€KTPUUECKUX 3apsii0B
3.2 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
OnekTpuueckoe moje. HampskEHHOCTh AJIEKTPUYECKOTO  MOJIS.
3.4 [TpuHIIUIT Cynepno3uIuy SJIEKTPUISCKUX TMOJIeH (Ha KaueCTBEHHOM
YPOBHE)
15 Hocurenn snekrpuueckux 3apsanoB. JeHCcTBUE 3IIEKTPUYECKOIO OIS
' Ha dJIeKTpUYecKue 3apsaasl. [I[pOBOAHUKYN U TUIEKTPUKU
[TocTOSIHHBIN 31EKTpUUYECKUNA TOK. J[€MCTBUS 3IIEKTPUUECKOTO TOKA.
Cuna toka. Hanpsxenue.
3.6 I=q/t,U=A/4
DNEKTpUYECKOe  COMPOTUBIICHUE.  YJIEJIbHOE  BJIEKTPUUYECKOE
3.7 COIIPOTHUBJICHHUE:

R =pl/S




3akon Oma jtst yuacTka anekrpudeckoit nenu: [ = U/R

3.8
[TocnenoBarenbHOE COETMHEHUE MTPOBOJHUKOB:
el P =7 4] - == +
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE coelMHEHNE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
U =00 F=L +L:R=£.
1 e | § - -.2
CwMeniaHHble COCTMHEHUS MPOBOTHUKOB
Pa6oTa u MomHOCTH 251ekTprueckoro Toka. 4 = Ult, P = Ul
3.10
3akoH J[>xoyist — Jlenna:
y.
3.11 O=I"-R-t
312 OnbiT OpcTena. MarHuTHoOe 1oJI€ MPSMOIO MPOBOJHHUKA C TOKOM.
JIvHUM MarHUTHOW UHAYKLIUH
313 MarautHoe 1oJjie  IIOCTOSHHOrO  Mar"Hura. Bj3amMmouelcTrBue
IMOCTOSIHHBIX MarHUTOB
3.14 JlelicTBME MAarHMTHOTO TOJISl HAa MPOBOJHUK C TOKOM
315 OnbiTel Papanes. SABneHue 3J1eKTpoMarHuTHOW uHAyKuuu. [IpaBuio
Jlenma
Ipaxmuyeckue pabomuol
N3mepenue 3neKTpUYecKoro COMPOTUBIICHUS PE3UCTOPA; MOUTHOCTH
AJICKTPUYECKOTO TOKA; pabOTHI JIEKTPUUECKOTO TOKA.
HccrmegoBanne 3aBHCHMOCTH CHJIBI  TOKa, BO3HHKAIOIIETO B
316 MPOBOJIHUKE (PE3UCTOPHI, JIAMIIOYKA), OT HANpsDKEHUS Ha KOHIAX

IIPOBOJIHUKA; 3aBUCUMOCTHU COIIPOTHUBIJICHUS OT JUIMHBI IIPOBOJHUKA,
IJIOLIAU €0 MOIEPEYHOI0 CEYCHUA U YAEIBHOIO CONPOTUBIICHUS.

IIpoBepka mpaBwia [ DJIEKTPUYECKOIO  HANPSDKEHUS  IIPU
MIOCJIEIOBATEIbHOM COEAMHEHUN NPOBOAHUKOB; IIpaBUiIa IS CUIIbI

SJICKTPHUYCCKOI'O TOKA IIPpU MapauICIbHOM COCAWMHCHUU ITPOBOJAHNKOB




(pe3uCTOpHI U JIAMITOYKA)

3.17

QDusuueckue A61eHUs 6 Npupooe: BIEKTPUUYECKUE SIBICHUSA B
aTMocdepe, IEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHMTHOE IIOJIE
3emiu, Opeiid MOMIOCOB, POJb MArHUTHOTO TOJS Ui KU3HU Ha

36MH6, IMOJIAPHOC CUAHUEC

3.18

Texnuueckue ycmpoticmeéa. 3IJEKTPOCKOI, aMIIEpPMETP, BOJBTMETP,
peocTar, CU€TYUK 3JIEKTPUYECKON SHEpruH, 3JIEKTPOOCBETUTENIbHBIE
npuOopHl, HarpeBaTelIbHbIC AIIEKTPOIPUOOPHI (mpumepsl),
NEKTPUUECKUE IPEJOXPaHUTENH, 3JIEKTPOMArHur,

SJICKTPOABUIATCIIb ITOCTOAHHOTO TOKA, TCHEPATOP MNOCTOAHHOI'O TOKa

3.19

QHGKTpOMaI‘HI/ITHBIe BoaHsl. IIkana QJICKTPOMArHMuTHBIX BOJIH

3.20

JlygyeBas monensb cBeta. [IpsiMonuHeiHoe pacpocTpaHeHre CBeTa

3.21

3akoH oTpaxeHus ceera. [Imockoe 3epkaino

3.22

IIpenomnenue cBera. 3aKOH MPEIOMIICHHUS CBETA

3.23

Hucnepcus cBera

3.24

JImnza. Xopx usydesr B suH3e. DOKYCHOE paCCTOSHUE JIMH3BIL.

Onrnueckas cwiia JuH3el: D = 1/F

3.25

I'ma3 kak onTudeckas cucteMa. OnTHYSCKHE HpI/I60pH

3.26

Ilpakmuueckue pabomoi

#iHPar##lI3Mepene  ONTHYECKOW CHIJIBI  COOHMpAIOIIEeN  JIMH3BI;
(GOoKycHOro paccCTOsSHHA CcOOHMparomel JUH3BI (110  CBOWMCTBY
paBeHCTBa pa3MEpOB NpeAMETa U H300paKeHHs, KOr/a MpeaMeT
pacnosoxeH B JBOMHOM (hoKyce), ImoKa3aTes NpeoOMIICHHUS CTEKIIa.
##H#Par###llccnienoBanue CBOMCTBA M300paKEHUs, MOIYYCHHOTO C
IIOMOIIBIO COOMPAIOIICH JIMH3BI; HU3MEHEHHST (POKYCHOTO PacCTOSHUS
JIBYX CIIOKCHHBIX JIMH3; 3aBUCUMOCTH YTJIa TPEJIOMIICHHUSI CBETOBOTO

Jyda OT yrija nagcHus Ha I'paHUIE «BO3AYX — CTEKIIO»

3.27

Qu3suueckue asneHus 6 npupoode: 3atmenus Connua u JIyHbl, 11BeTa

TEJ, ONTHYECKHE sBIEeHUS B arMmocdepe (1Ber Heba, pedpaxiius,

paayra, MUPax)

3.28

Texnuueckue  ycmpoiicmeéa: OYKHM, Tepuckomn, (oToammnapar,

OIITUYCCKUEC CBETOBOAbI




KBAHTOBBIE SABJIEHUA

PagnoaktuBHOCTh. Anbga-, Oera-, ramMma-uzinydeHus. Peakuun

1 anbga-u 6era-pacnanga
42 Onbitel Pezepdopna mo paccesnuro anbda-vactui. I[lmanerapHas
' MOJIEIb aTOMa
4.3 CoctaB aroMHOTr0 sifipa. M3oTornsl
4.4 [Tepuon nmonypacmnajga aTOMHBIX siAEp
45 SAnepHbie peakiuu. 3aKOHBI COXpPAaHEHUS 3apsSIOBOTO U MacCOBOTO
' qpcen
Qusuueckue s61eHUss 8 Npupooe. €CTECTBEHHBIN paIMOaKTUBHBIN
46 ¢$OH, KOCMHYECKHE JIy4H, PAAMOAKTUBHOE H3IYyYEHHUE IPHUPOIHBIX
' MUHEPAJIOB, JEHCTBUE pAAMOAKTHBHBIX W3IyYCHUH HA OpraHu3M
YyejgoBeKa
47 Texnuueckue  ycmpoticmea:  CHEKTPOCKON,  WHAWBUIYaJTbHBIN

J03UMETp, Kamepa BuiibcoHa, siiepHas sHepreTuka




YUYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» dusuka. 8 kiacc: yueonuk / A.B.Ilepeimkun — Mocksa: [Ipoda.
» dusuka. 8 kiacc: yueonuk / A.B.Ilepeimkun — Mocksa: [Ipoda.
» Ousmka. 9 knace: yueonuk / A.B.Ileperimkun, E.M.I'yrHuk — Mocksa: [poda.

METOANUYECKHUE MATEPHUAJIBI JJJIS1 YUUTEJIA

* Metoanueckoe nocodue k yueounuky A. B. [lepeimkuna. @usuka. 7 xnacc /H. B.
®dunonosuy — Mockaa: J[poda.

* Metoanueckoe nocodue k yueounuky A. B. [lepeimkuna. @usuka. 8 xinacc /H. B.
®dunonosuy — Mockga: Jlpoda.

* Meroauyeckoe nocobue k yueOHuky A. B. Ilepeimkuna, E.M.I'yrauk. @usuka. 9 kiace /
E.M.I'yrauk, O.A. YUepnukoBa — Mocksa: JIpoda.

» CaMOCTOSITeIIbHBIC U KOHTPOJIbHBIE paboThl. Dusnka. 7 kimacc / A.E.Mapon, E.A.Mapon —
Mocksa: Jlpoda.

» CaMocTosITENbHBIE U KOHTPOJIbHBIE paboThl. Pusuka. 8 kinacc / A.E.Mapon, E.A.Mapon —
Mockga: Jlpoda.

» CaMocTOsITENbHBIE U KOHTPOJIbHBIE paboThl. Pusuka. 9 xnacc / A.E.Mapon, E.A.Mapon —
Mocksa: JIpoda.

* KoHTponbsHBIE U caMOCTOsATENbHBIE pa0boThI 10 pusnke. 8 kimacc /O. U. I'pomiieBa - MockBsa:
Hpoda.

» CoopHuk 3ama4 o ¢pusuke 7-9 kimacc / A.B.Ilepeimkun — Mocksa: [Ipoda.

» CoopHuk 3ama4 1o ¢pusuke 7-9 kinacc / B.M.JIykamuk — Mocksa: [Ipocsemnienue.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
* bu6moreka LIOK https://lesson.edu.ru/03/07
* Poccuiickas anektponHas mkoua https://resh.edu.ru/for-teacher
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