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MOSACHUTEJBHASA 3AIIKNCKA

[Iporpamma no ¢pu3uke Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUs COCTABIICHA
Ha OCHOBE TMOJIOKEHUH M TpeOOBaHMI K pe3yibTaTaM OCBOCHUS Ha 0a30BOM
YpOBHE OCHOBHOW 00pa3oBaresibHOM MporpaMmsbl, mnpeacTtaBieHHbix B OI'OC
000, a Ttakxe c yu€toMm (denepanbHO paboyeil MporpaMMbl BOCHUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Cognepxanue mnporpaMMmbl 1O (GU3MKE HampaBlieHO Ha (GOpPMHpPOBaHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAlOIIMXCS M OPTaHHU3aIUI0 H3y4eHUs
bu3uKN Ha NAEATETHbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKEe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanu3anuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpeIMETHBIM pe3ysibTaTaM 00ydeHus, a TaKkKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpaMMa no gu3uKe ycTaHaBIMBAET paclpesiesieHue yueOHOro MaTepuaa o
rogam oOydeHus (MO KiaccaMm), MHpeuiaraeT HPUMEPHYIO IOCIEA0BATEIbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHUsI IMPEIMETHOrO COJAECpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[Tporpamma no ¢pusnke pa3padoTaHa C LEIbI0 OKa3aHUs METOINYECKONW TOMOLIH
YUUTENIO B CO3/1aHUU paboueil mporpaMMsl [0 y4eOHOMY IIpEIMETY.

®dusuka SABISETCS CUCTEMOOOPA3YIOIIUM I €CTECTBEHHOHAYUYHBIX Y4E€OHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLECCOB U
SABJICHUM, W3yYyaeMbIX XUMHEH, Ouosiorued, actpoHoMuerd u GU3NIECKOU
reorpaduell, BHOCHT BKJAJ B E€CTECTBCHHOHAyYHYI0 KapTUHY  MHUDA,
NPEeNOCTaBsIeT HamboJiee SCHble O00pa3lbl MPUMEHEHHS HAyYHOrO METOo/a
MO3HAHU, TO €CTh CIIOCO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Onna W3 TJIaBHBIX 3a7a4 (U3UMYECKOro OOpa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOMT B (POPMHPOBAHMM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TPENIOiaraeT OBJAJCHUE
CIIEAYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e WHTEPIPETHPOBATh JAHHBIE U HWCIOJB30BaTh HAy4YHBIE JOKA3aTeNbCTBA IS
MOJTyY€HUs BHIBOJIOB.

[lenn wu3ydeHus QU3UKK Ha YPOBHE OCHOBHOTO 0OIero o0Opa3oBaHUs
ompeneneHsl B Konmenmuum mpenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHbIE  00111€00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPKAEHHOW pELICHUEM
Kosnerun MunuctepcTBa npocsenieHust Poccuiickoit denepannu (MpoTOKOJI OT 3
nexadpst 2019 r. Ne [1K4BH).

Heau nzyyenuss Gusnku:



e IpUOOpEeTEHHE HHTEpeca M CTPEMJICHHS, OOYYAIOIIHUXCS K Hay4YHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAyYHOM MeETOJAE IMO3HaHUS U (OPMHpPOBaHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTaTa U3y4EHHUS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

o (opMHUpOBaHHME TMPEACTABICHUM O ponu (U3NKK AN Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII;

e pa3BUTHE MIPEICTABICHUI 0 BO3MOYHBIX cdepax Oynyien
poecCHOHANTLHON  JeATEeILHOCTH, CBS3aHHOM C (DU3WUKOW, TMOATOTOBKA K
JanbHENIeMy 00Oy4EHUIO B 3TOM HalPABJICHHH.

JlocTmkeHne 3TUX Teel mporpaMmbl 1Mo (U3UKE Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMsI 00ECTIEYNBACTCS PELICHUEM CIIENYIOIINX 3a4a4:

e IpUOOpETEHUE 3HAHUN O JUCKPETHOM CTPOEHHUU BEILECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e IpUOOpETEHUE YMEHUH ONHUCHIBATH U OOBACHATH (PUINYECKUE SIBICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

e OCBOGHHE METOJOB pEIICHUs MPOCTEMIIMX  pacu€THBIX 3adady C
UCIIOJIb30BaHUEM puznyeckux Mojenei, TBOPUYECKUX u
MPAKTUKOOPHUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHHUI HAONIONATh MPUPOIHBIC SBICHUS M BBITIOIHATH OIBITHI,
JabopaTopHble pabOThl U 3KCHEPUMEHTAIBHBIE UCCIEAOBAHUS C UCIIOIb30BAaHUEM
U3MEPUTENbHBIX TPHOOPOB;

e OCBOEHHE MPUEMOB pPabOThl ¢ WH(pOpManuend (QU3NYECKOTO COAepKaHUs,
BKIItoUass WHGOPMALMI0O O COBPEMEHHBIX JOCTIDKCHUAX (GU3HUKH, aHadu3 |
KPUTHUECKOE OlIEHHBaHNE HH(POpMaLUY;

e 3HAKOMCTBO €O chepamu MpodhecCHOHATBHOU AESITENbHOCTH, CBSI3aHHBIMU C
GbU3NKON, U COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHIKCHHSIX
bu3YeCcKO HayKH.

Ha wusyuyenue ¢usuku (06a30BbIii ypOoBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBouTCs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNEN0), B 8
KJiacce — 68 JacoB (2 yaca B Hezien0), B 9 kinacce — 99 yacoB (3 yaca B HEZEINIO).

[Ipennaraempiii B mporpaMme Mo (pU3MKe MepedyeHb JIa0OpATOPHBIX padOT H
OMBITOB HOCUT PEKOMEHJATENbHBIA XapaKkTep, YUUTENb JIEJTAET BIOOp MPOBEACHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEH
OoOy4Jaronmxcs, CucKa HKCIEPUMEHTAIbHBIX 3a/laHUi, MpEeAJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOT'O 3K3aMeHa Mo (pusuke.



COAEPKAHUE OBYUEHUSA

7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPY:KA0IIEro MUpa.

@usznka — Hayka o mnpupoae. fBneHus npuponsl. Duznueckue sBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckre BenuyuHbL. M3mepenue ¢dusnmdeckux BenuuuH. Dusnyeckue
npubopsl. [lorpentHocts u3mMepeHuit. MexxayHapoaHasi cUCTeMa €IMHHII.

Kak ¢wu3uka wu Jpyrue eCTEeCTBEHHBIE HAyKW HW3Y4alOT  MPHUPOIY.
EcTecTBeHHOHAYUHBINT METOJ TO3HAHUA: HAOIOJEHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUNIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHNE
HaOmogaemoro siieHus. Onucanue GU3NIEeCKUX SBICHUN ¢ IIOMOIIBIO MOJIEIICH.

Hemoncmpauuu.

1. Mexanuueckue, TEIIOBBIE, JIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

2. ®usnyeckue MpUOOpHl U TpOIEaypa MNPAMBIX HU3MEPEHHI aHaJOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

1. Onpenenenue 1EHbI IeICHUS IKaJIbl U3MEPUTEILHOTO TTprbopa.

2. 3mepenue paccTosTHUM.

3. U3mepenne 00bEMa )XKUIKOCTH U TBEPAOTO TeENa.

4. OnpeneneHne pa3MepoB MaJIbIX TeJ.

5. I3mepenne TtemmepaTypbl MpU TMOMOIIU KUJIKOCTHOTO TEPMOMETpa U
JaTyuKa TEMIIEPaTyphl.

6. [IpoBeaeHNe WCCIIENOBAHUS 10 TPOBEPKE THUIIOTE3BI: JAIBHOCTH IOJIETA
IapuKa, MyneHHOro FTOPU30HTAIBLHO, TEM 0O0JIbIIe, YeM 0OJIbIIIE BHICOTA ITyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CtpoeHue BelllecTBa: AaTOMbl W MOJICKYJb, HX pa3Mmepbl. OTNBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBmwxenne dactul BemectBa. CBs3b CKOPOCTH JBWIKEHHS YaCTUI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddys3us. B3anmomelicTBue YacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOCHHE Ta30B, KUIAKOCTEW U TBEPABIX
(KpUCTAITMYECKUX) Tell. B3auMOCBS3b MEXIy CBOWCTBAMHU BEHIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCcOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HaGmonenre OpOyHOBCKOTO JIBUJKEHUS.

2. Habmonenue nuddyzuu.

3. Habnronenue siBieHUH, OOBACHSIIOMUXCS MPUTSHKEHUEM WJIN OTTAIKMBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. Ouenka quaMeTpa aToMa METOJIOM PSIOB (C UCITOIb30BaHUEM (poTorpaduii).

2. OTBITHI 110 HAOIIOICHUIO TEIIJIOBOTO PACITUPEHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO IEUCTBUS CHUJI MOJIEKYJISIPHOTO MIPUTSKEHUS.



Pa3nen 3. JIBu:keHHe U B3aUMOAeCTBHE TeJl.

Mexannueckoe JABWKEHHE. PaBHOMEpDHOE M HEPAaBHOMEPHOE JBHUIKCHHUE.
Cxopoctb. CpeHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBWKEHHUH. Pacuér mytu u
BPEMEHU JIBUKCHHS.

SlBneHne wHepuMH. 3aKOH WHEpUMH. B3aumoneicTBUe Tel Kak MpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BEMa BelecTna.

Cuiia Kak xapakTepucThKa B3aumojaeucTBus Ted. Cuiia ynpyroctd U 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTEHHUS U CHUJIA
TsokecTd. CHila TSKeCTH Ha Jpyrux mianerax. Bec tena. HeBecomocts. Cnoxenune
CWJI, HalIpaBJIEHHBIX 1O OJHOMN npsiMoi. PaBHoxelicTByromas cui. Cuna TpeHHs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsA. TpeHre B IpUPOJIE U TEXHUKE.

Jemoncmpayuu.

1. HaGnroieHre MEXaHUYECKOTO JIBUYKEHUS Tea.

2. 3mepenune cCKopoCTH MPSIMOJIMHEUHOTO JIBUKEHUS.

3. Habmronenue siBIeHUST HHEPIIUH.

4. HabGmro/ieHre u3MEeHEeHHUs] CKOPOCTH TIPH B3aUMOJICHCTBUU TE.

5. CpaBHeHHE MacC MO B3aUMOJICUCTBUIO TE.

6. CioxeHue cuii, HalpaBJICHHBIX MO OHOU MPSMOH.

Jlabopamopuvie pabomul u onvimol.

1. Onpenenenre CKOPOCTH PAaBHOMEPHOTO JBHKEHUS (IIapuKa B >KUJIAKOCTH,
MOJIEJIH JIEKTPUIECKOT0 aBTOMOOWIIS M TaK Jiajee).

2. OnpeneneHne CpeaHEl CKOPOCTH CKOJNBXEHHS Opycka WM IIapuka IIo
HAKJIOHHOM IJIOCKOCTH.

3. Omnpenenenre MIOTHOCTHA TBEPAOTO TENA.

4. OnbIThI, JIEMOHCTPUPYIONIUE 3aBUCUMOCTh pacTsKEHUS (nedopmariim)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBI.

5. OnbIThI, TEMOHCTPUPYIOUTUE 3aBUCUMOCTh CUJIBI TPEHUS CKOJIbKEHHUS OT Beca
TeJla U XapakTepa COMPUKACAIOIINXCS MOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl YMEHBIIICHHSI W YBEIWYEHUs NaBiieHud. JaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza OT 00bEma, Temmeparyphl. llepenaua maBieHus
TBEPABIMU TEJAMHU, XKUAKOCTIMHU W razamu. 3akoH [lackams. [IHeBmaTnueckue
MalllUHbl. 3aBUCUMOCTh JABJICHUS >KUJIKOCTH OT TiyOWHBI. ['mapocratnueckuit
napajsokc. Coolaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

Atmochepa 3emnan u atmocdepHoe nabiieHue. [IpUyuHBI CyHIECTBOBAaHUS
Bo3aAyHON o0onouku 3emud. OnbiT Toppudemu. M3mepeHue atmocdepHOTo
JaBJICHHS. 3aBUCUMOCTh aTMOC(HEpPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOpPHI.
[Tpubops! 17151 M3MepeHns aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBHE XKMAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJO. BpITamkuaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpayuu.



1. 3aBUCUMOCTB J1aBJIEHUS ra3a OT TEMIEPATYPBHI.

2. [lepenava napneHus KUIAKOCTHIO U Fa30M.

3. CooOmaronuecs cocy/ibl.

4, 'unpaBIuyecKuii rmpece.

5. [IposiBneHue necTBUs aTMOCPEPHOTO JABICHUS.

6. 3aBUCUMOCTD BBITAJIKMBAIOIIEH CHIIBI OT 00BbEMA MOTPYKEHHOM YacTH Teja U
MJIOTHOCTH JKUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLLEH CUIIbI BECY BBITECHEHHOM KUJKOCTH.

8. YcinoBue mnaBaHUs TeN: TUIABAHHUE WU MOTPYKEHHUE TN B 3aBUCHUMOCTH OT
COOTHOILIEHHSI INIOTHOCTEN T€Ja U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. UccnenoBanne 3aBUCMMOCTH Beca Tela B BOJIE OT 00BbEMa MOTPYXKEHHOU B
XKUIKOCTh YaCTH TeJa.

2. OnpenieneHne BbITAJKUBAIOIIEH CHUIIBbI, AEHCTBYIOIIEH Ha TEJO0, MOrpyKEHHOE
B JKUJIKOCTb.

3. [IpoBepka HE3aBHCUMOCTH BBITAIKUBAIOLIEH CHUJIBI, JEHCTBYIOLIEH Ha TEJO B
XKUIKOCTH, OT Macchl TeJa.

4. OnpIThl, JAEMOHCTPUPYIOLME  3aBHCHUMOCTh  BBITAJKHUBAIOIIEH  CHJIBI,
JEHCTBYIOLIEH Ha TEJNO B JKUIKOCTH, OT 00bEMA MOrpyKEHHOHN B XKUAKOCTh YacTH
TeJa U OT IVIOTHOCTH JKUJIKOCTH.

5. KoHcTpynpoBanue apeomMeTpa Wi KOHCTPYUPOBAHUE JIOJKH U ONpPEACIICHUE
€€ rpy30I0AbEMHOCTH.

Paszgea S. Pabora u MOIIHOCTB. JHeprus.

Mexanuueckasi pabota. MOIIHOCTS.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAaKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pblyara K OJOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ] mnpocteix wmexaHu3MoB. IIpoctsie
MEXaHU3MBbI B OBITY M TEXHHUKE.

Mexannueckass 3Heprus. KuHernueckas W NOTEHIMAlbHAs  DHEPTHS.
[IpeBpailieHre OTHOTO BHJIa MEXAHUYECKOW IHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. ITpumepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

1. Onpenenenue pabOThl CUIIBI TPEHUS NP PABHOMEPHOM JBHXKEHUU Tejla MO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

2. UccnenoBanue ycaoBUi paBHOBECHS pblyara.

3. U3mepenue KII/] HakTOHHOM MIOCKOCTH.

4. VI3yueHue 3aK0OHa COXPAHEHUSI MEXaHUYECKOM SHEPTHH.

8 KUIACC
Paspnen 6. TenuioBble sIBJICHHA.



OCHOBHbBIE  TOJOKEHUSI  MOJICKYJISIPHO-KMUHETHUECKONM TEOpPUHM  CTPOEHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopenu TBEpAOro, SKUAKOTO ¢ ra3000pa3HOro COCTOSIHMM — BeEIIEeCTBa.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IMOJOXEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOpUH.
CmaunBaHN€E U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBHIO TEIUIOBOTO JIBUKEHUS
gacTull. BuyTtpennsisi sHeprusi. CrmocoObl HW3MEHEHHS BHYTPEHHEH JHEPTHUU:
Terionepeaaya u COBEpIICHUE paboTHL. Buabt TeIJIonepeaauun:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE.

KonmdectBo TemynoTel. YnenpHas TEIUIOEMKOCTh BeIIeCTBa. 1eIIO0O0MEH
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TEIUIOBOTO Oamanca. [lmaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAsA TEIJIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOro
JIABJICHHSI.

BnaxnHocTh BO3ayXA.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJIOTAa CTOPaHUs.

[Tpuniuner  pabotel TemnoBbix aBuratenei KIIJ[ TemmoBoro nBurartess.
TernnoBble ABUTATEIU U 3aIIUTA OKPYKAIOIICH CpEIbl.

3aKOH COXpaHEHUS U MPEBPAILCHUs YHEPTUU B TETUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

Habntonenue OpoyHOBCKOTO ABUKEHUSI.

Habmonenue nuddysumn.

HaOnronenue siBjieHU cCMauyMBaHUS U KaMWUIAPHBIX SIBIICHUM.

HabGnronenue TemioBoro paciumpeHus Tedl.

N3menenue naBieHus rasa NpU U3MEHEHHH OObEMa M HArpeBaHUM WM
OXJIAXKICHUU.

6. IlpaBuia uzmMepeHus: TeMIepaTyphbl.

7. Bwupawl Temionepenayn.

8. OxuaxxaeHue npu COBEPIICHUH padOTHhI.

9. HarpeBanue npu COBEpIICHUH PAOOTHI BHEITHUMU CHUIIAMH.

10. CpaBHeHHE TEIIOEMKOCTEN PA3IMYHBIX BEIIECTB.

11. HaOnroneHue KAIEHHUs.

12. HaGntoieHrne MOCTOSIHCTBA TEMITEPATYPHhI IPU TJIABJICHUH.

13. Mopaenu TeIUIOBBIX ABUTATEIIEN.

Jlabopamopuvie pabomel u onvimel.

1. OnbITel IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKCHHUS.

2. OnbITH TTO BRIPANTMBAHUIO KPUCTAIIJIOB TIOBAPEHHOMW COJIM MJIM caxapa.

3. OnbITel 1O HAOIIOEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, >KUIKOCTEH U
TBEPABIX TEII.

4. Ormpenenenue JaBieHUs BO3IyXa B OalJIOHe MITIPHIIA.
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5. OnbITBl, AEMOHCTPUPYIOIIHME 3aBUCHUMOCTh JaBJIEHUS BO3JAyXa OT €ro
00BbEMa U HArPEeBAHUS WIIH OXJIAXKICHUSI.

6. IlpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HaOmiogenue wu3MEHEHUs] BHYTPEHHEW OHEpPruM Tela B pPe3ylibTare
TEeIIonepeayr U padoThl BHEITHUX CUJL.

8. HccnenoBanue sBIEHHS TEIUIOOOMEHA MpPU CMEUIMBAHUM XOJOJIHOU U
ropsi4eu BOJBL.

9. Ompenenenre KOJIMYECTBA TEIUIOTHI, TOJTYYSHHOTO BOJOW MPHU TETLIOOOMEHE
C HArPEThIM METAJUIMUECKUM LIHJIMHAPOM.

10. Omnpenenenue yaenbHOM TEMIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npoliecca UCnapeHusl.

12. OnpeneneHre OTHOCUTENBHOMN BIaKHOCTH BO3TyXa.

13. OnpeneneHue yaeabHOM TEIUIOTHI TIJIABICHHUS JIbJIA.

Pazges 7. JjekTpudecKkue 1 MArHUTHbIE SIBJICHUSI.

OnekTpu3auus Ten. JlBa pojla 3NEKTpUUYECKUX 3apsaoB. BzaummopeiicTBue
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apSJI0OB U PACCTOSHUS MEXKTY TeJIaMu).

Onektpuueckoe mone. Hanpssk€HHOCTh 3nekTpuueckoro moss. IIpuHuun
CYIIEPIIO3ULINU DJICKTPUIECKUX MOJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocuremn »nexkTpuyeckux 3apsiioB. DJIEMEHTAPHBIN JJIEKTPUYECKHNA 3apsii.
Crpoenne aroma. IIpoBOOHMKM W JUINEKTPUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUM TOK. YCJIOBHS CYIIECTBOBAHUS DJICEKTPUUYECKOTO  TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckas  nenb. Cuima  Toka.  DJEKTPUUECKOE  HaIpsKEHHUE.
ConpoTuBeHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma
o ydactka uend. llocnenoBarenbHOe W MapallIEIbHOE  COEAMHEHUE
MPOBOJIHUKOB.

PaGora u MoOmHOCTL dJNEKTpUUeckoro Toka. 3akoH Jxoyns—Jlenna.
DnexkTpudecKre ey U MOTPEOUTENH ISKTPUIECKo sHepruu B O0bITy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHBIE MarHUTHl. B3auMoaelcTBHE MOCTOSSHHBIX MAarHUTOB. MarHuTHOE
nosne. MarautHoe mosne 3eMIM W €ro 3HadyeHHWe Il KU3HM Ha 3emie. OmnbIT
Opcrena. MarouTHOE MoJie AJIEKTPUYECKOTO ToKa. [[puMeHeHne 31eKTpOMariuToB
B TexHuke. JlelicTBME MArHUTHOrO TMOJii HA TPOBOJAHUK C  TOKOM.
DJIEKTPOJBUTATENb MOCTOSIHHOTO TOKa. lCMoJib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPONUCTBAX U HA TPAHCTIOPTE.

Onbitel @apanes. SBnenue snekTpomMarHuTHOW wHAYKIMU. [IpaBuno Jlenua.
DIIeKTporeHeparop. Cnoco0b1 MOJTYYEHUS AIEKTPUIECKOU SHEPIHUHU.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu.



DneKkTpu3anus Tell.
JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJICHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsAI0B.
[IpoBOOHUKY U AUDIIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
HcTOYHMKM TOCTOSIHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
0. DeKTpUYeCKHil TOK B )KUIKOCTH.

11. I"a30BbI# pa3ps.

12. VI3amepenune Cuibl TOKa aMIIePMETPOM.

13. V3aMepeHnue IeKTpUIeCKOT0 HAMPSHKEHUS BOJIBTMETPOM.

14. Peoctat 1 Mara3uH CONMPOTUBIICHUH.

15. BzaumoielicTBrE MOCTOSTHHBIX MAarHUTOB.

16. MoaenrpoBaHre HEBO3MOKHOCTH pa3/ICNICHUs MMOJTIOCOB MarHUTAa.

17. MoaennpoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18. OmbIT Dpcrena.

19. MaruuTtHoe 1noJie Toka. IIeKTPOMAarHuT.

20. JleiicTBME MAarHUTHOTO TOJIS1 HA TIPOBOJHUK C TOKOM.

21. DIeKTpOABUTATEIb MTOCTOSTHHOTO TOKA.

22. ViccnenoBaHue SIBJICHUS DJICKTPOMAarHUTHOW WHIYKITHH.

23. OmerTer Dapagmes.

24. 3aBUCUMOCTh HANPABJICHUS WHAYKIIMOHHOTO TOKAa OT YCIOBHUW €ro
BO3HUKHOBEHUS.

25. DnekTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1. OnpiTel 1O HAOTIOAEHWIO DJEKTPU3AIMM TeJ HWHAYKIMEH W TpHU
CONPUKOCHOBEHUH.

2. HUccnenoBanme JeHCTBUS DJCKTPUUECKOTO IO HAa TMPOBOJHHUKH U
JBJIEKTPUKHU.

3. CoOopka u mpoBepka pabOThI IEKTPUUECKOHN IEMU TTOCTOSHHOTO TOKA.

4. W3mepeHue U peryaupoBaHUe CUIIbI TOKA.

5. UM3mMmepeHue u peryupoBaHUe HAMIPSIKEHUS.

6. HccienoBanwe 3aBHCHMOCTH CHJIBI TOKA, HMIYIIETO 4Yepe3 pPE3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

7. OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIEKTPUUYECKOTO COMPOTUBIICHUS
MPOBOJAHUKA OT €ro JITMHBI, TUIOIIAIX MTONEPEYHOTO CEUCHUs M MaTepuaa.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSKCHUH MpU  MOCIEA0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia nJisi CHJIBl TOKa MPU MApaUICTIbHOM COEIWHEHUU
PE3UCTOPOB.

10. Onpenenenue paboThl AMEKTPUUECKOTO TOKA, UIYIIETO YePeE3 PE3UCTOP.
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11. OnpeneneHue MOIHOCTH 3JIEKTPUYECKOIO TOKA, BBIIEIIEMON HA PE3UCTOPE.

12. ViccnenoBanve 3aBUCHUMOCTU CHWJIBI TOKa, WAYLIErO 4Yepe3 JaMIOouKy, OT
HaIpsKEHMS Ha HEH.

13. Onpenenenue KII/I narpeBaTesi.

14. ViccnenoBanrue MarHUTHOTO B3aUMOJICHCTBUS MOCTOSIHHBIX MAarHUTOB.

15. VI3ydeHrie MarHuTHOTO TOJIsl IOCTOSTHHBIX MarHUTOB NIPU UX 00bETUHEHUHU U
pa3acieHUHN.

16. UccnenoBanue neHCTBUS HIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUS KaTyIIKU
C TOKOM M MAarHuTa OT CHJIbI TOKA U HaIlPaBJIEHUS TOKA B KaTyLIKE.

18. U3y4yeHue neiCTBUS MAarHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM.

19. KoncTpyupoBanue u u3ydyeHue pabOoThl SIEKTPOABUTATEINS.

20. Uzmepenne KI1J] anekTpoaBUraTebHON YCTaHOBKH.

21. OnbITl 1O UCCIEJOBAHMUIO SIBJICHMSI 3JCKTPOMAarHUTHOM WHAYKLIHU:
VCCJIEI0BAHNE U3MEHEHUI 3HAUYEHN U HAIlPaBJICHUS NHIYKIMOHHOIO TOKA.

9 KIIACC

Paspnen 8. Mexannuyeckue siBJIeHHS.

Mexannueckoe JaBWkeHHe. MarepuanpHag Touka. (Cucrtema  OTCYETa.
OTHOCHUTENIBHOCTE MEXAHMYECKOrO JABWKEHUSA. PaBHOMEpPHOE MNPAMOJIUHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHEHOe nBMKeHUE. CpeaHsas 1 MTHOBEHHAs
CKOPOCTb T€Jia IPU HEPABHOMEPHOM JIBUKEHHUHU.

VYckopenue. PaBHOycKopeHHOe mpsMonuHeiiHoe aBmxeHue. (CB0OOOJIHOE
nagenue. OnbeITel [ amies.

PaBHOMepHOE ABMXKEHHE TO OKpyxkHOcTU. I[lepmox u yacrota oOparieHwus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[lepBoiii 3akoH Hprotona. Bropoi 3akoH Herotona. Tperunii 3akoH HproTtoHa.
[TpuHIMD Cynepro3nLnun CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUS CKOJIbKEHHS, CHIIA
TPEHUS TIOKOSI, IPYTUe BUJIbI TPEHUS.

Cuna TSHKECTH W 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOIHOTO
nageHus. Jlwxenue ruraner Bokpyr Comnma. IlepBas kocMuyeckasi CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue matepuanbHON TOukH. AOcomoTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MoOMeHT cuiibl. L{eHTp TsxecTH.

Nmnynec Tena. M3mMeHenue ummynbca. Mmmynsc cuibl. 3aKOH COXpaHEHUs
uMItysbca. PeakTuBHOE JBUKEHUE.

Mexanuudeckasi paboTa U MOIIHOCTh. PaboTa CuIl TAXKECTH, YIPYTrOCTH, TPEHHUS.
Cs3p sHepruum u paboThl. I[loTeHUManbHash BHEpPrUs Tena, MOAHSITOrO Haj
MOBEPXHOCTHIO 3eMiTH. [loTeHnanpHas sHeprus cxkaToil npyxuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIHUU.

Hemoncmpayuu.



1. HabnroneHne MEXaHMYECKOTro JABUMKEHHSI TeJa OTHOCUTENIBHO PAa3HBIX Tl
OTCYETA.

2. CpaBHeHHE TyTe W TPaeKTOpUl JBWXKEHHS OJHOTO M TOro >Ke Tela
OTHOCHUTEJIBHO Pa3HbIX TeJl OTCUETA.

3. 3mepenune ckopocTu U YCKOPEHUS MPSMOJIMHEHHOTO IBUYKEHHUS.

4. VccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JIBUKEHUSI.

5. HaGmtonenue ABuKEHUS TeNa M0 OKPYKHOCTH.

6. HaGmonenne MexaHMYeCKWX SIBIICHWH, MPOUCXOISAIINX B CHCTEME OTCUETA
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIHHO
KaOuHeTa (PU3UKU.

7. 3aBUCHMOCTb YCKOPEHHS T€JIa OT MACCHI TEJIA U JEHCTBYIOLIEH HA HETO CUJIBL.

8. Habmoienue paBeHcTBa CUII TP B3aUMOJICHCTBUU TEII.

9. U3menenue Beca Teja Mpu YCKOPSCHHOM JIBHYKECHUM.

10. Tlepenaya ummnysbca Mpu B3aUMOJICHCTBUH TEJI.

11. TIpeoOpa3oBaHust YHEPTUU TIPU B3AUMOJICHCTBUH TEII.

12. CoxpaHeHure uMITyJibca MPU HEYNPYrOM B3aUMOJICHCTBUHU.

13. CoxpaneHue uMITyJibca Mpu abCOTIOTHO YIPYTOM B3aUMOJICHCTBHH.

14. HaGmroieHne peakTUBHOTO JIBUKEHUS.

15. CoxpaHneHue MEXaHMYECKOW SHEPTHH MPU CBOOOTHOM MaICHUH.

16. Coxpanenne MeXaHUYECKOW PHEPrUU IMPHU JIBIXKCHUM Teja MOJ JICHUCTBHUEM
TIPY>KUHEI.

Jlabopamopuvie pabomul u onvimol.

1. KoHcTpyupoBaHue TpakTa JUisi pa3roHa M JabHEUIIEro pPaBHOMEPHOIO
JIBIDKCHUS IAPUKA WIN TEJIEKKH.

2. OmnpenienieHne cpeaHell CKOPOCTH CKOJIBKCHHS Opycka WU JIBWIKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

3. OmnpesienieHrie  YCKOpPEHHUSI Tella TPH  PABHOYCKOPEHHOM JBMIKEHUU TIO
HAKJIOHHOM IIOCKOCTH.

4. VccnenoBanue 3aBUCMMOCTH IyTH OT BPEMEHU TMPU PABHOYCKOPECHHOM
JBM)KCHUHU O3 HavallbHOW CKOPOCTH.

5. [IpoBepka rumoTe3bl: €ciu Mpu PaBHOYCKOPEHHOM JIBIKCHHH 0€3 HauyaIbHOM
CKOPOCTH IIyTH OTHOCSTCS KakK psAI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. UccnenoBanne 3aBHCHMOCTH CHJIBI  TPEHHUS  CKOJBKCHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

7. Onpenenenne kKodHPUIIMEHTa TPEHUS CKOTbKEHUS.

8. Onpezenenue )KECTKOCTU MPY>KUHBI.

9. Onpenenenrie pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBIKCHUHU Teja IO
TOPU30HTATIBHON TOBEPXHOCTH.

10. Onpenenenne pabOTHl CHJIBI  YIOPYrOCTH TMPU TOIBEME Tpy3a C
WCITOJIb30BAaHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

11. M3y4eHue 3aKOHA COXPAaHEHUS SHEPTUH.

Pa3znen 9. Mexann4yeckue Koj1e0aHusi U BOJIHBI.



Konebarensnoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWI: Tepuo,
4yacToTa, aMIUTUTy1a. MaremaTuueckuil U NpyKUHHbIA MasTHUKU. [IpeBpaieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomuue KoJIeOaHMUs. BoiHyX/1eHHbBIE Kose0aHuUs. Pe3onanc.
Mexanudeckue BoJiHbI. (CBoOilCTBAa MeXaHMYeCKMX BOJH. I[IpojgonbHble WU
nornepeyHble BOJHBI. [[MMHA BOJHBI M CKOPOCTh €€ pacrnpoCTpaHEHUSI.
MexaHudeckue BOJIHBI B TBEPAOM TeJie, CEHCMUYECKUE BOJIHBI.

3Byk. I'pomkocTh 3Byka U BbIcOTa ToHa. OTpakeHue 3Byka. WHPpa3Byk u
YIIBTPa3BYK.

Hemoncmpauuu.

1. HaGmronenne kosieOaHWM Tea TMOJ JEUCTBUEM CHJIBI TSKECTU U CHIIbI
YIPYTOCTH.

2. HabGmoienue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

3. HaGmtonenue BhIHYKIEHHBIX KOJICOaHUI 1 pe30HaHca.

4. PacipocTpaHeHre MPOAOTBHBIX U MOTEPEYHBIX BOJIH (Ha MOJICIIN).

5. HaGmtonenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKyCTUYECKHI pe30HaHC.

Jlabopamopuwie pabomul u onvimaul.

1. Onpenenenue 4acTOThI U NMEPUOIA KoJIeOaHUI MaTEMAaTHYECKOTO MasiTHUKA.

2. OmnpesiesieHre YacTOThI U MIEpHUoia KoeOaHuil MPy>KUHHOTO MasgTHUKA.

3. UccnenoBanme 3aBUCHMOCTH TIepHOJa KOJICOAHWH TMOJBENICHHOTO K HHUTH
rpy3a OT JJIMHBI HUTH.

4. UccnenoBanue 3aBUCUMOCTU MIEPHOJA KOJIEOAHUH MPYKUHHOTO MAsITHUKA OT
Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH TIepHOJia KojeOaHUW Trpys3a, MOJBEIIEHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH MEPHOIa KOJICOAHUHN MPY>KUHHOTO
MasiTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI.

7. smepenue yckopeHusi CBOOOTHOTO TaJCHHUS.

Pazgea 10. DieKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE ToJe. DNEeKTPOMAarHUTHbBIE BOJIHBL. CaoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkana »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnekTpoMarauTHass npupoga cBera. CkopocTh cBeTta. BoOJHOBBIE CBOMCTBA
CBETa.

Hemoncmpauuu.

1. CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.

2. BoyiHOBBIE CBOICTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. 3yyeHue CBOWCTB DJIEKTPOMATHUTHBIX BOJIH C TIOMOIIBI0O MOOHJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€e SIBJIEHHS.



JlyueBas monensb cBera. Mcrounnku cBera. lIpsmoiimHerHOE pacnpocTpaHEHUE
ceera. 3atMenns Connua u Jlynsl. Otpaxenue cBeta. [lnockoe 3epkanio. 3akoH
OTPa)KCHHS CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHHs cBera. llonHOe BHYTpeHHee
OTpaxkeHHE cBeTa. Vcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox nyueit B munH3e. OnTudeckas cucteMa ¢oToarimnapara, MUKPOCKOa
u Teneckona. ['na3 kak ontuyeckas cucrema. bim3opyKkocTs U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBeta B cmekTp. Omnbitel  Hpetotona. CrnokeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

. [IpsiMonmHEHOE pacpOCTPaHEHUE CBETA.

. OTpaxxeHue cBeTa.

. [lomy4yenue n300pakeHU# B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
. [IpenomiieHue cBera.

. Onrudeckuii CBETOBO/.

. X0 iydel B COOMpAIOIIeH JIMH3E.

. X0J1 Iy4e¥ B pacCEUBArOIIECH JIUH3E.

. [Tony4yenune n300paxeHuit ¢ MOMOIIBIO JIMH3.

. [lpuniun aevictBus ¢oToarnmapara, MUKpPOCKOTA U TEJIECKOIIA.

10. Monaenb riasa.

11. Paznoskenue 6e0ro cBeTa B CIEKTP.

12. [lonmydeHue 6enoro cBeTa MpH CI0KEHUHU CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. UccnenoBanne 3aBUCMMOCTH YyIJIa OTpPa)XXEHUsT CBETOBOTO Jiydya OT yrja
naJIeHus.

2. N3yuenune xapakTepUCTUK U300paKeHUs MIPEAMETa B TNIOCKOM 3epKalie.

3. UccnenoBanme 3aBUCUMOCTH yTJia TMPEJIOMIICHUS CBETOBOTO Jy4ya OT YyIJia
MaJICHNs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. Tlonyuenue n300pakeHUI ¢ TTIOMOIIbIO COOUPAIOIIEH JTHH3HI.

5. Onpenenennie (HOKYCHOTO PACCTOSHUS M ONTHUYECKOM CUIIBI coOuparoiien
JINH3BI.

6. OMBITHI 110 PA3T0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OnpITHl MO BOCHPHUATHIO IIBETa MPEAMETOB MPU UX HAOIIOICHUHU Yepes
L[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBanToBble IBJIEHHUS.

Omneitel Pezepdopaa u mnnmanerapHas monenb atoma. Mogenbs aroma bopa.
Hcnyckanue u noryioiieHue cBera aroMoM. KBanThl. JInHeityaThie CIEKTPHI.

PanmuoaktuBHOCTh. Anbda, Oeta- u ramma-usinydeHus. CTpoeHHe aTOMHOIO
anpa. Hykionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npepaienus. [lepron nomaypacmnana aTOMHBIX SIEP.
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SAnepHble peakuuy. 3aKOHBI COXPAHEHMS 3apsIOBOIO M MacCOBOIO YHCEI.
OHeprusi cBsi3M aTOMHBIX sfep. CBsA3b Macchl W dHEpruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku snepruu CostHIa U 3BE3I.

SAnepnas osHepretuka. JleMCTBUS paJMOAKTUBHBIX W3IYYECHUH Ha IKUBbBIC
OpraHU3MBbl.

Jlemoncmpayuu.

1. CriekTpbl U3Ty4YEHHUSI U TTOTJIONICHHUS.

2. CIeKTphI pa3IuIHBIX Ta30B.

3. Cnextp BOOpOA.

4. HaOmoieHre TpekoB B kamepe BuibcoHa.

5. PaboTta cuéTunka HOHU3UPYIONUX U3TyUSHUN.

6. Perucrparus nzmydeHust MPUPOTHBIX MUHEPATIOB U MMPOTYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaGmroieHue CIUTONIHBIX U TIMHEHYAThIX CIIEKTPOB U3TYUYCHUS.

2. UccnenoBanue TPEeKOB: M3MEPEHUE SHEPTUM YACTUIIBI 10 TOPMO3HOMY MYTH
(o doTtorpadusam).

3. U3mepenue pagnoakTuBHOTO (PoHa.

IHoBTOPHUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000IIAIOMINKA MOTYJIb TIPEAHA3HAYECH ISl CUCTEMATHU3alluu U
000011IeHHs] TPEIMETHOTO COACPIKAHUS U OIbITa JACSITEIBHOCTH, TPUOOPETEHHOTO
MpU HU3YyUYCHUH BCETO Kypca (U3UKH, a TakKXKe ISl MOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY 3K3aMeHYy M0 (Pu3uKe AJjisi 00ydaromuxcsi, BHIOPABIIUX 3TOT
y4eOHBII IpeIMET.

[Ipy W3ydYeHHH MAHHOTO MOAYJISA PEATM3YIOTCA U CHUCTEMATU3UPYIOTCS BUJIBI
JIEATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTcsl JOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHusi, (dopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB HCCIEIOBaHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS T[OJy4YEHHBbIE 3HAHHWS, pelmaTh 3ajJadyd, B TOM YHUCIE
KAUYE€CTBEHHbBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMOMATBHO AEATEIbHOCTHBIA XapaKTep AAHHOTO pa3fena peanu3yercs 3a
C4€T TOTO, YTO OOYYAIOIINECS BBITIOIHSIOT 3a1aHKs, B KOTOPBIX UM IpeJiaracTcs:

HAa OCHOBE TIOJYYCHHBIX 3HAHWWA pacro3HaBaTh M HAYYHO OOBSICHATH
dbuznyeckue SBJICHUS B OKPYKAIOIIEH MPUPOJI€ U MIOBCEAHEBHON KU3HU;

UCIIOJIb30BaTh HAy4YHbIE METOJbl MCCIEAOBaHUS (PU3UYECKHUX SBICHUM, B TOM
YuUCJIe AU MPOBEPKHU TUIOTE3 U MOTYUYSHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh Hay4YHbIE OCHOBBI HaubOOJiee Ba)KHBIX JIOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HalpUMeEp, MPAKTUYECKOTO HUCIOJIb30BAHUS PA3TUYHBIX UCTOUHUKOB
SHEPIMM Ha OCHOBE 3aKOHA IMPEBPAILCHUS U COXPAHEHHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA IMTPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne ¢pu3MKN HAa YpOBHE OCHOBHOT'O OOIIET0 0Opa30BaHUs HANpPaBICHO Ha
JOCTUKEHUE JIMYHOCTHBIX, METANPEAMETHBIX M TMPEAMETHBIX 00pa30BaTEIbHbIX
pe3ynbTaToB.

B pesynbrare nzydyeHus (U3MKU Ha YPOBHE OCHOBHOTO O0ILEro 0Opa3oBaHUs y
oOyuatoierocsi OyayT cpOpMHUpPOBaHbl CIEAYIONIME JUYHOCTHBIE PE3YyJbTATHI B
YacTH:

e 1) IaTPHMOTHYECKOT0 BOCIIUTAHMSA

e - IIPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOU
(u3NYECKON HAyKH;

e - IICHHOCTHOE OTHOIIIEHUE K JOCTHKCHHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

e 2) rpa:kIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e - TOTOBHOCTb K AKTUBHOMY YUYacCTHIO B OOCYXJAEHUH OOIIECTBEHHO 3HAYUMBIX
U 3TUYECKUX IPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JIOCTHKEHUMN
busuKy;

e - OCO3HAaHME BAXHOCTH MOPAIBHO-3TUYECKUX NPUHLHUIIOB B JEATEIbHOCTH
YYEHOT0;

e 3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

e - BOCIPUATUE ICTETUYECKUX KayeCTB (PU3UUYECKON HAyKH: €€ TapMOHMYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NTO3HAHUSA:

e - OCO3HaHUE ILIEHHOCTU (PU3NYECKOW HAYKHM KaK MOIIHOTO WHCTPYMEHTa
ITIO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMH, BAXXHEWILIEW COCTABIISIOLIEH
KYJbTYPBHI;

e - pa3BUTHE HAYYHOU JI0OOO3HATEILHOCTH, MHTEpECA K HCCIEI0BATEIbCKOU
NEeSATEIbHOCTH;

e 5) (¢opmupoBaHusT KYJAbTYPbl 3I0POBbSI M  3MOUIHOHAJBHOIO
0J1aronoJIy4us:

e - OCO3HaHME IIEHHOCTH 0e30macHoro ooOpas3a XH3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTH TIpaBUJl OE30MACHOTO IMOBEACHUS Ha
TpPaHCIIOPTE, Ha J0pOrax, C OJJEKTPUUYECKHMM M TEIJIOBBIM O0OpYyIOBaHUEM B
JOMAIIIHUX yCIIOBHUSX;

e - c(opMupoBaHHOCTh HaBbIKa pedyieKCHMH, TPU3HAHHWE CBOErO IpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YeiaoBeKa;

e 6) TPYZIOBOI0 BOCIIUTAHMSA:

e - AKTMBHOE Yy4YaCTHME€ B PEIICHUU MPAKTHYECKUX 3a7ad (B paMKax CEMbH,
oOpa3zoBaTeILHON OpraHU3allii, TOPOJa, Kpas) TEXHOJIOTHYECKOW U COIMaIbHOM
HaIpaBJIECHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHMIA;

e - MHTEpEC K MPAKTUYECKOMY M3yUEHUIO Mpodeccuit, CBA3aHHBIX C (PU3UKOH;

e 7) 3KOJIOTHYECKOr0 BOCIIMTAHMSA:



e - OpPUCHTALUA HA MPUMEHEHHE (PU3UUYECKUX 3HAHWUU IS PEUICHHs 33734 B
o0nacTh OKpy’Kallled cpeabl, IUIaHUPOBAaHUS IOCTYIKOB M OLIGHKM UX
BO3MOYKHBIX ITOCJIEICTBUM JIJIs1 OKPY KAIOILLEH CPEIbI;

e - OCO3HaHME INIOOATBLHOIO XapaKTepa 3KOJOTMYECKHX MpoOjieM M MyTed uX
peuieHus;

e 8) ajanTanMu K M3MEHAIOUIUMCH YCJIOBUSM COLMAJBHON M NPHPOAHOM
cpeabl:

e - MOTPEOHOCTH BO B3aUMOJCHCTBUU IPU BBINOJIHEHUU HWCCICAOBAaHUN U
POEKTOB (PU3UYECKOM HAMIPABICHHOCTH, OTKPBITOCTD OTMBITY U 3HAHUSM JPYTHUX;

e - TIOBBIIIEHWE YPOBHSI CBOEM KOMIIETEHTHOCTH 4Ye€pe3 IPAKTHYECKYIO
NEATENIBHOCTD;
e - TmMOTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHWH, B TOM YHUCIE

(bopMyIMPOBaTh UICH, TOHSATHS, THIIOTE3bI O (PU3HYSCKUX 0OBEKTAX U SBJICHUSX;

e - OCO3HaHHME Je(PUIUTOB COOCTBEHHBIX 3HAHWUH W KOMIIETEHTHOCTEH B
00JacTH (PU3UKHY;

e - IUIAHUPOBAaHHWE CBOCTO PAa3BUTHS B NPUOOPETCHUM HOBBIX (U3UUYECKUX
3HAHUU;

e - CTPEMJICHUE aHAIHM3UPOBAThH U BBISBJIATH B3aMMOCBSI3H MTPUPOJIBI, 00IIECTBA
¥ DKOHOMUKH, B TOM YHCJIE C HCITOJIb30BaHUEM (DM3MUECKUX 3HAHUIA;

e - OIICHKA CBOWX JCHCTBHI C Y4ETOM BIMSHHUS Ha OKPYXKAIOUIYIO Cpeny,
BO3MOJKHBIX TJIOOAJTBHBIX TIOCIICICTBH.

METANPEIMETHBIE PE3YJIbTATDI

B pe3ynbraTe ocBOeHMs Mporpammsl 1o (pu3nkKe Ha ypoBHE OCHOBHOTO OOIIEro
oOpa3zoBanust y oOyuvaromierocss OyayT cGOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHbIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAIbHbIE  y4eOHbIE  JCWUCTBUSA,  PETYISATHUBHBIC
yYHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1oruyeckue 1eMcTBUA:

e BBIABJIATH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKH OOBEKTOB (SIBJICHUM);

e YCTAaHaBIMBATh CYIIECTBEHHbIM NpHU3HAK KiIaccCU(UKAIMK, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

e BBIABJIATH 3aKOHOMEPHOCTH U IMPOTHBOPEYHUS B paccMaTpUBaeMbIX (haKTax,
JAHHBIX U HAOJIIOJICHUSAX, OTHOCAIINXCS K (PU3UUECKUM SIBJICHUSIM;

e BBIABJISATH NPUYUHHO-CJIEICTBEHHBIE CBSI3M MPU H3YYCHUH (PUIUUYECKUX
SBIICHUN W TIPOLIECCOB, JeNaTh BBIBOJBI C HCIOJIH30BAHUEM JACIYKTUBHBIX U
WHAYKTUBHBIX  YMO3AaKIIOYCHUW, BBIJBUTATh THUMOTE3Bl O  B3aMMOCBS3SX
(bU3UYECKUX BEJIIMYNH;

e CaMOCTOSITEJIHO BBIOMPATH CIOCOO penieHus yueOHOM (u3nuecKkoil 3aaadu
(cpaBHEHHE HECKOJBKHMX BAPUAHTOB PEIICHUS, BHIOOpP HaMOoOJiee MOIAXOISINErO C
y4€TOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).



ba3oBble ucciaenoBarebCKue 1eMCTBUA:

e HCIOJB30BATh BOIPOCHI KAK MCCIEIOBATEIbCKUM HHCTPYMEHT MMO3HAHUS;

e MPOBOJUTH MO CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIIOXKHBIN
bu3HYeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NYECKOTO SBIICHUS;

e OIICHUBATHh HA MPUMEHUMOCTb U JJOCTOBEPHOCTh MH(MOPMAIIUIO, OTYUYECHHYIO
B XO/I€ UCCJIEIOBAHMS WM HKCIIEPUMEHTA;

e CaMOCTOSITENIBHO (PopMyNHMpoBaTh O0OOIIEHHS M BBIBOJABI IO pe3yJibTaTaM
IPOBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

e TPOTHO3MPOBATH BO3MOXKHOE JalbHENIIIee pa3BUTHE (PU3HMUECKUX MPOLIECCOB,
a TaKKe BBIIBUTATH TMPEIIMONIOKEHUS 00 WX PA3BUTHH B HOBBIX YCIOBUAX H
KOHTEKCTaXx.

Pabora ¢ nundopmanmeii:

e TMPUMEHATH PA3IUYHBIC METO/bI, MHCTPYMEHTHI W 3alpOCHl MPU TOUCKE W
oTOope UH(pOPMAIIUU UITU JAHHBIX C YUYETOM MPEIJIOKEHHON yueOHOM (hr3MUecKoit
3aJlaui;

e AHANM3UPOBATH, CHUCTEMATH3UPOBATh W HWHTEPIPETUPOBATH HH(POPMAIUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CaMOCTOSITEJIBHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMy  Mpe/CTaBICHUSA
uHOpMAIIMU U WLIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXKHBIMH CXEMaMH,
JuarpaMMamu, MHOU Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIE YUeOHbIE TelCTBUS:

e B XOJI¢ 00CYXKJIeHHsI yueOHOro MaTepuaia, pe3yJbTaToB JJabOpaTOPHBIX padboT
U TPOEKTOB 3a]1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMON TeMbl M BBHICKA3hIBATh
UJeH, HAIlCJICHHbIE Ha pEIICHUE 33Jaud M TMOJEp)KaHue OJIaroKenaTeIbHOCTH
OOIICHMS,

e COIOCTABIISITh CBOU CYXKIEHUS C CYKICHHUSIMH JAPYTUX YYaCTHUKOB JHAjora,
OOHapy>KHUBaTh Pa3IMUME U CXOJCTBO MO3UITUI;

e BBIpaXaTh CBOIO TOUKY 3pEHHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

e MyOJWYHO TPEICTABISATH PE3YJIbTAThl BBIMOJHEHHOTO (HU3UYECKOTO OIBITA
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

e TOHUMATh W HCIIOJIH30BATH MPEUMYINECTBA KOMAHIHOW U WHIWBUIYaTbHOU
paboThI MPU PEIICHUH KOHKPETHOU (PU3NYeCcKOi poOIeMBbl;

e TPUHUMATH II€JIM COBMECTHOM JEATEILHOCTH, OPTAHU30BBIBAThH JCHCTBUS TIO
e€ MOCTIDKEHHUIO: paclpeleNiaTh POJU, OOCYXAaTh MPOLECCHl W PEe3yIbTaThI
COBMECTHOM paboThl, 000011aTh MHEHUS HECKOJBKUX JIIOIEH;

e BBITMIOJHATH CBOIO YacTh PabOTHI, JOCTHrasi KadyeCTBEHHOTO pe3yibTara IIo
CBOEMY HAIpPaBJIICHUI0O W KOOPAWHUPYS CBOU JEHCTBUS C IPYTHMH YJICHAMH
KOMaH/IbI,

e OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOMMI MPOIYKT TO KPUTEPHSIM,
CaMOCTOATENEHO C(OPMYITMPOBAHHBIM YUYACTHUKAMHU B3aHMOICHCTBHSI.

PerynsiTuBHBIC YHHBepcaJbHbIe Yy4eOHbIe NeiCTBUSA

Camoopranusanus:



e BBIABJIATH MPOOJIEMBbI B )KU3HEHHBIX M YU€OHBIX CUTYaIUsIX, TPEOYIOIUX IS
petieHus: GU3NUYECKUX 3HAHUM;

e OpDUEHTHPOBATBHCS B  PA3JIMYHBIX  MOJAXOAAaX  MPUHATHUS  PEUICHUU
(MHIMBUAYaATbHOE, IPUHATUE PEILICHUS B TPYIINE, IPUHATUE PEIICHUN TPYIIIOo);

e CaMOCTOSITEJIBHO COCTaBJIATH AJTOPUTM pelieHusi (GU3NUEeCKO 3aayu WiId
IiaHa MCCIENOBaHUA C Y4YETOM HMEIOIIMXCS PECypcoB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATH MPEIJIaracMble BAPUAHTHI PELICHUI;

e JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e J1aBATh aJICKBAaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHHUS,

o OOBSACHATHP  MPUYMHBI  JIOCTIDKEHUS  (HEJOCTHXKEHHS)  Pe3yJbTaToOB
NEeSATEIbHOCTH, JaBaTh OLIEHKY NIPHOOPETEHHOMY OIIBITY;

e BHOCHUTHb KOPPEKTHUBBI B JAESATEIBHOCTH (B TOM YHCIE B XOJ BBINOJHEHUS
(U3NYECKOTO HCCIEIOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILINX TPYJHOCTEH;

e OLICHMBATH COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUAIM;

e CTaBUTh ceOs Ha MECTO JIPYIroro 4YeJoBEKa B XOJI€ CIOpa WM JUCKYCCHM Ha
HAy4YHYIO TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYroro;

e IIpHU3HABaTh CBOE MPaBO Ha OMMOKY MpHU pelIeHUH (PU3NUECKHX 3a7ad WIH B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ MPaBO JPYroro.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenus B 7 Kjacce MpeaMETHBIE pe3yabTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIINXCS YMEHU:

e WCIIOJBH30BATh MOHATHS: (PU3NUYECKHUE M XMMHUYCCKUE SBICHHS, HAOIOICHHUE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CAWHHIBI (DU3UICCKUX BEIMYWH, AaTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpHAOE, KUIKOE, Ta3000pa3Hoe),
MEXaHUYECKOe JBIDKEHHE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSMOJIMHEHHOE),
TpaeKTOpHsi, paBHOACHCTBYIOIIAs cuia, nedopmanus (ympyras, IIacTUYEcKas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbL;

e pasznuyaTh siBIeHUA (IudQy3usi, TEMIOBOE ABUKEHUE YaCTHI] BEIECTBA,
paBHOMEPHOE JBUKCHUE, HEPABHOMEPHOE JBWKCHHUE, WHEPIUS, B3aUMOJICHCTBIE
TeJ, paBHOBeCHE TBEPABIX TEN C 3aKPEIUIEHHOW OChIO0 BpallleHMs, Tepeaaya
JaBJICHUsT TBEPABIMU TEIaMH, KUJIKOCTSIMU W Ta3aMu, aTMOC(EepHOEe JaBJCHHE,
IJIaBaHWE TeJ, TMPEBpaIeHUs MEXaHWYECKOW DHEPruu) IO ONMUCAHUI0 WX
XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JTaHHOE
(bu3nUecKoe SBICHHUE;

e Ppacmo3HaBaTh MPOSABICHUE U3YUCHHBIX (PU3MUCCKUX SBICHHH B OKPYKAIOMIEM
MHpE, B TOM 4YHuCjI¢ (U3UYECKUE SBJICHUS B TMPHUPOJIE: MPUMEPHI JBMKCHHS C
Pa3IMYHBIMHU CKOPOCTSIMH B )KHBOW M HE)KUBOW MPUPO/JIC, ACHCTBUE CHUIIBI TPEHUS B
NpUpPOAC W TEXHUKE, BIMSHHEC aTMOC(HEPHOTO JABJICHHS Ha JKUBOW OPTaHU3M,
MJIaBaHUE PHIO, PhIUArd B TeJie YENOBEKa, MPU STOM MEPEBOIUTH MPAKTUUYECKYIO
3a/layy B y4eOHYIO, BBIICNATH CYIIECTBEHHBIE CBOWMCTBA (TIPU3HAKK) (PU3UUECKHUX
SIBJICHUM;



e ONUCHIBATh W3YYCHHBIC CBOWMCTBA TeNl U (PU3WYECKUE SIBICHHS, HCTOIB3YS
busnueckue BenUUMHBI (Macca, 00BEM, IUJIOTHOCTH BEIECTBA, BpEMs, IIyTh,
CKOPOCTb, CPEIHSISI CKOpPOCTh, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC Tella, CUja
TpeHUs, JaBjeHUE (TBEPAOro Tela, MXUIKOCTH, Ta3a), BHITAIKUBAIOIIAS CHIIA,
MexaHuveckas paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PQPUIIUEHT
MOJIE3HOTO JIEUCTBUS MEXaHU3MOB, KHHETUYECKasi M OTEHIIUANIbHAS SHEPTHs] ), IPU
ONMKMCAHUM TPABUIIBHO TPAKTOBATh (DPU3UUYECKUN CMBICI MCIOJIb3YEMbIX BEJIMYUH,
uX O0OO3HAUCHHUS W EIUHUIEI (U3UYCCKUX BEIWYUH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONTUE TAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYMHAMH, CTPOUTH
rpauKy U3y4EHHBIX 3aBUCUMOCTEHN (PU3HUECKUX BEITNINH;

e XapaKTEpPH30BaTh CBOMCTBA Te€J, (PU3NYECKUE SBICHUS U IPOLECCHI,
UCIIOJB3Yys MpaBUja CI0XKEHUs cuil (BAOJL OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[lackasg, 3akoH ApxuMmena, MPAaBUJIO paBHOBECHs pblyara (0i0Ka), «30J0TO€
MPAaBWJIO» MEXAHWKH, 3aKOH COXPAaHEHUsS MEXaHMYECKON BSHEpPruu, NpH 3TOM
JlaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3aIUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

e OOBICHATH (PU3UUECKHUE SBIICHUS, POIIECCHI U CBOMCTBA TEJI, B TOM YHUCJIEC U B
KOHTEKCTE€ CUTyallud MPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BbISABIATH
MPUYUHHO-CJICICTBEHHBIEC CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JTOTUYECKHUX IIaroB
c onopoif Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3UUYECKUX SBJICHUM, PU3NUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

e pemarh pacy€THbIC 3aJ1aud B 1—2 NEHCTBUS, UCIIONB3Ys 3aKOHBI U (DOPMYJIbI,
CBA3BIBAIOLIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHajiu3a YCIOBUSA 3aJauu
3aMUChIBATh KPATKOE YCIIOBHE, MOACTABIATh (DU3NUECKUE BEIUUYUHBI B (POPMYJIIBI U
MPOBOAUTH PACUEThI, HAXOAUTH CIIPABOYHBIE JJAHHBIC, HEOOXOAUMBIC ISl PEIICHUS
3a/1a4, OIIEHUBATh PEATUCTUYHOCTh MOJYYEHHON (DU3NUECKON BETMUYUHBI,

e pacmo3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEIIUTh TMPU  ITOMOIIH
bu3MYEeCKUX METOJIOB, B OIMCAHWHM MCCIEIOBAHUS BBIIESATh MPOBEPSIEMOE
npeanojoxkenue (TUMOTE3y), pa3inyaTh W HHTEPIPETUPOBATH IMOTYyYEHHBIN
pE3yNbTaT, HAXOAUTh OIIMOKHU B XO/I€ OTbITA, I€JIaTh BHIBOBI MO €T0 pe3yIbTaTaM;

e TPOBOJUTH OMBITHI MO HAOIIONCHUIO (PU3UYECKUX SIBICHUN WU (HU3HUYECKUX
CBOMCTB Ten: (QopMyIupoBaTh MPOBEPSEMbIE MPEANOJIOKEHUS, COOUpaTh
YCTAaHOBKY W3 TMPEUIOKEHHOTO OO0OpYyIOBaHUS, 3alKMCHIBATh XOJ| OIbITa U
bopMyIUpOBaThH BBIBOHI,

e BBINIOJIHATH MPSAMbIE U3MEPEHUSI PACCTOSHUSI, BPEMEHHU, MacChl Teia, 00bEMa,
CWIbl U TEMIIEpATypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB,
3aMKMChIBATh NTOKA3aHUs MPUOOPOB € YUETOM 3aJJaHHON a0COJIIOTHON MOrPEIIHOCTH
U3MEpPECHU;

e TPOBOJUTH HCCIEIOBAHHE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIUYUHBI OT
JIPYroi ¢ UCTOJb30BAHUEM MPSIMBIX U3MEPEHHI (3aBUCUMOCTHU IyTH PABHOMEPHO
JBIOKYIIETOCSl T€Nla OT BPEMEHU JBHXKCHUS TeJa, CUJIbI TPEHUS CKOJIbXKEHUS OT
Beca Teja, KayecTBa 00pabOTKH MOBEPXHOCTEH TE M HE3aBUCHMOCTHU CUJTBI TPEHUS
OT IUIOUIAJAX COMPUKOCHOBEHHS TEJ, CHIIbl YIPYTOCTH OT YJJIMHEHUS MPYKHUHBI,



BBITAIKMBAIOIICH CUJIIBI OT 00BEMA MOTPYKEHHOW YACTH Tejla W OT IJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Teja, OT TIJIyOMHBI, HA KOTOPYIO
MOTPY>KEHO TEJO, YCIOBUM TJIaBaHUA TEJl, YCIOBHUIM paBHOBECHS pblyara u 0JIOKOB),
y4acTBOBaTh B IJITAHUPOBAHUM YYEOHOTO HCCIEOBaHHUSA, COOMpPATh YCTAHOBKY U
BBINIOJIHATh ~ M3MEPEHUs, Cleays MpelIoKeHHOMY IUIaHy, (UKCHpPOBaTh
pe3yibTaThl  TMOJYYEHHOW 3aBUCUMOCTH  (DU3MYECKUX BEJIMYUH B  BHJE
NPEMJIOKEHHBIX Tabiull W TpaduKoB, JenaThb BBIBOABI 10 pe3yjibTaTam
UCCJIEI0BAHNUS;

e MPOBOJUTH KOCBEHHBIC U3MEPEHUs (U3NUECKUX BEIUMYUH (IMJIOTHOCTH
BEILECTBA JKUJIKOCTH M TBEPAOrO TeJa, CUJIA TPEHUSA CKOJIbKEHUSA, IABJICHUE
BO3/lyXa, BBITAJKMBAIOLIAs CHJIA, JEUCTBYIOIIAs Ha IMOTPYKEHHOE B KUIKOCTh
Ten0, KOA(PPUIMEHT TOJE3HOrO0 [EWCTBHSI TPOCTHIX MEXaHU3MOB), CIEAys
NPEVIO)KEHHOW ~ MHCTPYKLIMUHU: TP BBINOJHEHUM  U3MEPEHUN  coOupaTh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY U BBIYUCIISATH 3HAUEHUE UCKOMOW BEJIMYNHBI;

e COOJIIO/IATh MpaBWJIAa TEXHUKH OE30MacHOCTU MPU paboTe C JIabopaTOPHBIM
000py1I0BaHUEM;

e YKa3bIBaTh MPUHIUIIBI ACHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPONCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIaloIIMecss COCylbl, OapoMeTp, phblyar,
MOJIBMO)KHBINA M HEMOABMXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

e XapaKTEPHU30BAThH MPUHIUIIBI IEUCTBUS U3YUCHHBIX TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C OMOPOM Ha UX ONUCAHUA (B TOM YHCIE: MOALIUIHUKHN, YCTPOHUCTBO
BOJONIPOBO/IA, TUAPABINYECKHI MPEecC, MAaHOMETP, BEICOTOMED, MOPIIHEBOW HACOC,
apeoMETp), UCTIONB3YsI 3HAHUSL O CBOMCTBAX (PM3UYECKUX SBICHUN U HEOOXOAUMBIC
(du3MYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

e MPUBOAUTH NPUMEPHI (HAXOAUTH UHPOPMALIMIO O NMPUMEPaX) MPAKTUYECKOTO
WCIIOJb30BaHUs (PU3UYECKUX 3HAHWM B MOBCEIHEBHOM >KU3HMU JJisI 0OecTieUeHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370POBbS M COOJIOACHHUS HOPM DKOJOTUYECKOTO TIOBEJACHUS B
OKPY’KAIOIIEH CPEE;

e OCYIIECTBISATH OTOOpP HCTOYHMKOB uWHpopmarmu B VHTepHere B
COOTBETCTBHHU C 3aJaHHBIM [MOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUI
U MyTEM CPAaBHEHMS PA3IMYHBIX MCTOYHUKOB BBIACIITH MH(MOPMAIMIO, KOTOpas
SIBJIICTCS POTUBOPEUNBON MITH MOXKET OBITh HEJTOCTOBEPHOM;

e MHCMOJIb30BaTh NP BBHITIOJIHEHUU YYEOHBIX 3aJlaHU HayYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUs, CIIPABOUYHbIE MAaTE€pHAIIbl, PECYPChl CETU
WNutepHer, BiageTh NpuéMaMyd KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KpPATKUE MUCHMEHHBIE M YCTHBIE COOOIIECHMS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(pOpMaIMU (HU3HUUECKOTO COJAEPKaHMS, B TOM YHUCIE
nyOJMUYHO JeNaTh KpaTKHUE COOOIICHHSI O Pe3yJIbTaTax MPOCKTOB WM YYEOHBIX
WCCIIEIOBAHUM, TPU 3TOM TI'PaMOTHO HWCIOJIb30BaTh HW3YYECHHBIM MOHSITUWHBIN
anmapar Kypca (GU3MKU, COMPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINECH;



e TMPHU BHIMIOJIHCHUH YYEOHBIX TMPOCKTOB W HCCICIOBAHUN paclpenemsiTh
00sI3aHHOCTH B TPYIIIIE B COOTBETCTBUM C MOCTaBJIEHHBIMU 3aJa4aMu, CIEIUTh 3a
BBIIIOJTHCHUEM IIJIaHA JICHCTBUM, aJCKBAaTHO OICHWBATh COOCTBEHHBIM BKJaJ B
JESITEIbHOCTh TPYIIbl, BBICTPAMBATH KOMMYHUKATHBHOE B3aUMO/ICHCTBHUE,
YUYUTBHIBasi MHEHHUE OKPYKAIOIIMX.

K xoHiy oOyueHus B 8 kijacce mpeaMeTHbIE pe3yibTaThl Ha 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e HCIIOJB30BATh IOHATHUS: MAcca M pa3Mepbl MOJEKYJ, TEIUIOBOE IBHKEHUE
aTOMOB W MOJIEKYJI, arperaTHbIE COCTOSIHHUSI BEUIECTBA, KPUCTALIMYECKHE U
amop(HBIC TeNa, HACBHIIICHHBIA W HEHACHIIIEHHBIM Tap, BIAKHOCTH BO3AYyXa,
TEMIIEpaTypa, BHYTPCHHSII DHEpPrus, TEIUIOBOM JBUTaTelb, 3JIEMECHTAPHBIN
ANEKTPUYECKUN 3apsii, DJEKTPUUYECKOE TI0JIe, IPOBOJHHUKA U JUBJIEKTPUKH,
MMOCTOSIHHBIN 3JEKTPUYECKUN TOK, MATHUTHOE MOJIE;

e pa3nIMyaTh SBJICHMS (TEIUIOBOE paCIIUPEHHE M C)KaThe, TeIvlonepeaaya,
TEIJIOBOE PABHOBECHE, CMayMBaHWE, KAWUISIPHBIC SBJICHUSA, HWCIIAPCHUE,
KOHJICHCAIUs, IUIaBJICHWE, KpUcTaum3amus  (OTBepACBaHHME),  KHUIICHHUE,
Teronepeaaya (TErIonpoOBOAHOCTb, KOHBEKIIUS, U3IYUCHHUE), FICKTPU3AIUS Tel,
B3aMMO/JICMCTBUE 3aPAJIOB, JCUCTBUS DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHUE,
B3aMMO/JICICTBME€ MArHUTOB, JCWCTBUE MAarHUTHOTO IOJISI HA ITPOBOJHUK C TOKOM,
AIICKTPOMArHuTHasT WHAYKIUSA) TIO0 ONMHCAHMIO MX XapaKTePHBIX CBOMCTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;

e pacCMoO3HaBaTh MPOSBJICHUE U3YUYCHHBIX (DU3NUYECKUX SIBICHUU B OKPY>KAIOIIEM
MHUpE, B TOM Yuciie (U3NYECKUE SIBICHUS B MIPUPOJIC: TOBEPXHOCTHOE HATSKEHUE U
KalWUISIPHBIC SIBIICHUS B MPHUPOJIC, KPUCTALIBI B Ipupoje, uznydeHue ComHia,
3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHETa,
AIIEKTPUUYECKUE SIBJIEHUS B aTMocdepe, JJIEKTPUUYECTBO JKUBBIX OPTraHU3MOB,
MarHuTHOE IoJje 3eMiIu, Apeid IMOI0COB, POJIh MArHUTHOTO TMOJIS JIJIS KU3HU Ha
3eMiie, TOJIIPHOE CHUSIHME, IPU ITOM IMEPEBOJAUTH IPAKTUUYECKYIO 3ajady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIC CBOMCTBA (ITPU3HAKN) (PU3NUSCKUX SIBJICHUH;

e OIMCHIBATh W3YYCHHBIC CBOMCTBA TelI M (DU3UYCCKHE SBICHHS, HCIONB3YS
dbu3nyeckre BEIMYMHBI (TeMreparypa, BHYTPEHHSS JSHEPrus, KOJUYECTBO
TEIJIOThI, YyJAEIbHAasA TEIUIOEMKOCTh BEIIECTBA, YJEJbHAS TEIJIOTa IUIABJICHUA,
yAenbHas TeIUIOTa IapooOpa3oBaHUs, yJAelbHAs TEIJIoTa CropaHus TOILIMBA,
KOO(PGUIIMEHT TMOJIE3HOTO JCHCTBUS TEIUIOBOM  MAIIMHBI, OTHOCUTEJIbHAs
BJIAKHOCTh BO3/yXa, OJCKTPUYECKUM 3apsifi, CHJIAa TOKa, DJJIEKTPUYECKOE
HaNpsHKEHUE, CONMPOTUBJICHUE MPOBOJIHUKA, YACIBHOE COMPOTUBIICHUE BEIIECTBA,
paboTa W MOIIHOCTh DJEKTPUUECKOTO TOKa), IpPU OMNHCAHUU MPABUIHHO
TPaKTOBaTh (PU3NYECKUN CMBICI HCIOIB3YEMbIX BEJIMYMH, OOO3HAUYCHUSA W
eAUHUIIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (POPMYJIbl, CBS3BIBAIOIINE JTAHHYIO
(GU3MYECKYI0 BETUYUHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TpaUKd H3yUEHHBIX
3aBUCHUMOCTEH (PM3UYCCKUX BEIIMUHH,

e XapaKTepH30BaTh CBOHCTBa Tei, (U3MYECKHE SBJICHHUS U  IIPOIECCHI,
WCIIOJIb3YSl OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHU CTPOCHUS



BEILECTBA, MPUHLHUII CYNEPHNO3ULMUUA MOJed (Ha KAauyeCTBEHHOM YpPOBHE), 3aKOH
coxXpaHeHus 3apsaa, 3akoH Oma JUis yyacTka Lenu, 3akoH Jkoynsa—JIeHna, 3akoH
COXPAaHEHUSl HHEPTUM, MPU ATOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa U
3alMCBIBATH €70 MAaTEMATUYECKOE BBIPAKECHUE;

e OOBACHATH (PU3MUECKHE NPOLECCHl M CBOWCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IMPaKTUKOOPUEHTHPOBAaHHOIO  XapaKTepa:  BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSA3H, CTPOUTh OOBACHEHUE U3 1—2 JTIOTMYECKUX LIAroB C
oropoit Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3UUYECKUX SBICHUH, PU3NIECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEM;

e pemaTh pacy€THbIC 3a/1aul B 2—3 JEHCTBUS, UCTIONb3Yys 3aKOHBI U (YOPMYIIBI,
CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a YCJOBHS 3a/ladyd
3alKMCBIBATh KPATKOE YCJIOBHUE, BBIABISATH HEJOCTATOK JAHHBIX IS PELICHUs
3aJa4uM, BHIOMpATh 3aKOHBI U (opMmynbl, HeoOXOoAMMBIE M €€ pelieHus,
IPOBOAUTDH PACUETHl U CPABHUBATH MOJyUEHHOE 3HaYCHUE (DU3NMUECKON BEIMYMHBI
C U3BECTHBIMU JaHHBIMY;

e pacmo3HaBaTh MNpPOOJEMBI, KOTOPbIE MOYKHO pELIUTh MpPU OMOIIU
(¢u3NYeCKUX  METOAOB, HCIOJb3YysSd ONUCAaHUE MCCIEAOBAaHUSA, BbLICIATH
IIPOBEPSAEMOE IPEAIOIOKEHNE, OLICHUBATh MPAaBWJIBHOCTh MOPSAIKA MPOBEACHUS
VICCJIEIOBAHMSL, I€TIATh BBIBOJIBI;

e IPOBOAUTH ONBITHI 10 HAOIIOJEHUIO (PU3MUECKUX SIBICHUM WU (PU3NUYECKUX
CBOMCTB Te€N (KanWJUISIPHBIE SIBJIICHUSA, 3aBUCHMOCTH JABJIEHUS BO3AyXa OT €ro
o0béMa, TemIeparypbl, CKOPOCTH IIpollecca OCTBHIBAHMS W HAarpeBaHus NpH
U3Iy4eHUH OT LIBETa H3JIydarouledl (MOIJIOMAaroneil) MOBEPXHOCTH, CKOPOCTh
UCIIApEHUs] BOJBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAAUM €€ IMOBEPXHOCTH,
AIEKTpU3aLMs TEJI U B3aUMOJCUCTBUE DIEKTPUUYECKUX 3apSA0B, B3aUMOJEHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJU3allMsi MArHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JEUCTBHASL MarHUTHOTO TOJI HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA AJIEKTPOJBUraTeNsl MOCTOSSHHOTO TOKa): (pOpMyIHpOBaTh NMPOBEpPSEMbIE
OPEIIoJIOKEHUsI, coOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pya0BaHus,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

e BBIIOJIHATH MPSIMBIE U3MEPEHHSI TEMIIEPATYphbl, OTHOCUTEIBHOW BIAXXHOCTH
BO3/lyXa, CUJIbl TOKA, HANPSHKEHUsI C MCIOJb30BaHUEM aHAJIOTOBBIX NMPUOOPOB U
JAaTYNKOB (PU3UYECKUX BEJIMYMH, CPAaBHUBATh PE3YJIbTaThl U3MEPEHUI C Yy4ETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

e MPOBOJUTH HCCJIEAOBAHHE 3aBUCUMOCTH OJHON (PU3NYECKON BEIMYHMHBI OT
JIPYrol C HMCHOJB30BAHUEM NPSIMBbIX HU3MEPEHHH (3aBUCHMOCTH COMPOTUBIICHUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAU TIONEPEYHOTO CEYEHUS U YNEeIbHOTO
COMPOTHUBJICHUS BEIIECTBA MPOBOJIHUKA, CHUJIbI TOKA, WIYIIETO 4Yepe3 MPOBOJIHUK,
OT HaNpsOKEHUS Ha MPOBOJHHUKE, MCCIEAOBAHUE TOCIENOBATENBHOTO U
NapaJyIeIbHOTO  COEJMHEHUH NPOBOJHUKOB): IJJAHUPOBATh  MCCIIEOBAHUE,
coOUpaTh YCTaHOBKY M BBIMOJHATH U3MEPEHUS, CIEAys MPEUIOKEHHOMY IIJIaHy,
(bUKCUpPOBATH PE3yNIbTATHI MOJYYEHHON 3aBUCUMOCTH B BUE TAOIUI] U TPa(HKOB,
JieaTh BBIBOJIBI 0 PE3YJIBTATAM HCCIIEIOBAHUS;



e NPOBOAWTH KOCBEHHBIE M3MEpeHHs] (U3MUECKUX BeNWYUH (yJeibHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTUBJICHHE NPOBOJHMKA, paboTa M MOIIHOCTH
AJIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPUMEHTAIIBHYIO
YCTaHOBKY, Cjenysl MpeO)KEHHOM WHCTPYKUMU, W BBIYUCIATH 3HAYECHHE
BEJIMYMHBI,

e coOnrofaTh MpaBuja TEXHUKHU 0€30IaCHOCTH IpH pabore ¢ 1a00paTOpHBIM
000py10BaHUEM;

e XapaKTEepPHU30BaTh MPUHIUIIBI JEHCTBUS N3yUYEHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOMCTB C ONOPOIM Ha UX ONMHUCaHUA (B TOM YHCIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, MapoBas TypOHWHA, aMIIEPMETpP, BOJBTMETP, CUETUUK AIICKTPHUECKOU
SHEPrUH, AIIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTEIbHBIC AIIEKTPONPUOOPHI
(mpuMepsI), NIEKTPUYECKHE MPEAOXPAHUTEIH, IIEKTPOMArHUT, JIEKTPOJBUTATENb
MOCTOSTHHOTO TOKAa), HCIIOJIb3Ys 3HAHUS O CBOMCTBaX (U3WYECKUX SIBICHUN U
HeoO0XouMble (PU3NUYECKNE 3aKOHOMEPHOCTH;

e pacno3HaBaTh IIPOCTBIE TEXHUYECKHE YCTPOMCTBA U HU3MEPUTEIbHBIC
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETP,
TEPMOC,  IICUXPOMETpP, THUIPOMETP, JBHUrareilb BHYTPEHHETO  CrOpaHus,
JIEKTPOCKOII,  PEOCTaT), COCTABJIATh CXEMbl JJICKTPUYECKHX  LEeNe ¢
NOCJIEIOBATEIbHBIM U NApaJUIETbHBIM COECJUHEHHEM JIIEMEHTOB, pa3inyas
yCIIOBHBIE 0003HAYEHHUSI JIEMEHTOB AJIEKTPUUECKUX LIETIEH;

e MPUBOAUTH NPUMEPHI (HAXOAUTH HHPOPMALIMIO O MPUMEPAX) MPAKTUYECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU AJI1 OOECreYeHUs
0€30MacHOCTH MPHU OOpAIEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs! 370pOBbS M COONIOACHHS HOPM DKOJOTMYECKOrO TIOBEICHHS B
OKpYKaIOIIEH CpeIE;

e OCYIIECTBIIATh MOUCK MH(pOPMAIMU (PU3NUECKOro coaepxkaHus B HTepHeTe,
Ha OCHOBE UMEIONIMXCA 3HAaHUW U TYTEM CpPaBHEHMS JIOMOJHUTEIbHBIX
UCTOYHUKOB BBIJIEIATh MH(OpPMALNMIO, KOTOpas SBISETCS MPOTUBOPEUYMBON WU
MOKET OBITh HEJIOCTOBEPHOM;

e HCIOJB30BaTh NpPH BBINOJHEHUU YUYEOHBIX 3aJaHUM HAay4YHO-TIOMYJISPHYIO
auTepaTypy (pusmueckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETU
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE W KpATKHE YCTHbIE COOOILEHHUS,
0000111as nHMOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUYECKOrO CONEpkKaHUs, B
TOM  4uciae  MyOJNMYHO  MPEACTaBIsATH  Pe3yJbTaTbl  MPOEKTHOM WU
UCCJIEI0BATENHCKON AeATEIbHOCTH, IPU ATOM IPAMOTHO MCIOJIb30BaTh NU3yYECHHbBIN
NOHATUUHBIM ~ anmapar  Kypca  (U3UKH, CONPOBOXAATb  BBICTYILJICHUE
MPE3CHTALIUEN;

e IPU BBHINOJHEHUH YYEOHBIX TMPOEKTOB M HCCIEHOBAHUM (PU3UUECKUX
IPOLIECCOB  pacHpeneNsiTh OO0s3aHHOCTM B TIpyHIe B COOTBETCTBUU C
NOCTaBJICHHBIMU 3a/ladyaMH, CJEAUTh 3a BBINOJHEHHEM IUIaHa JACWCTBUNA U
KOPPEKTHUPOBATh €ro, aJIeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JIEATEIbHOCTH



TPYIIIBI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, IPOSIBIISIE TOTOBHOCTh
paspemath KOHQIUKTHI.

K xonmy obydeHus B 9 kjacce mpeaMETHBIE pe3yabTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIH:

e WCIIOJB30BATh MOHATHS: CUCTEMAa OTCUETa, MaTepUaabHas TOYKa, TPACKTOPHS,
OTHOCHTENFHOCTh ~ MEXaHWYECKOro  JBWXeHHs, jaedopmamus  (ympyras,
IUTACTUYECKas), TPEHHEe, IIEHTPOCTPEMHUTEIHbHOE YCKOPCHHE, HEBECOMOCTh H
Neperpy3KH, MEHTP THKECTH, a0COIOTHO TBEPAOE TENO, MEHTP TSHKECTH TBEPIOTO
TeJla, pPaBHOBECHWE, MEXaHMUYECKHE KOJeOaHWs W BOJHBI, 3BYK, HHOPa3ByK H
YIBTPA3BYK, JJICKTPOMArHUTHBIC BOJIHBI, IIKAJIa SJEKTPOMATHUTHBIX BOJIH, CBET,
OMM30PYKOCTh M JAIbHO30PKOCTh, CHEKTPHI MCITYCKaHHWS W TIOTJIOMIEHUs, anbda,
OeTa- ¥ TaMMa-u3TydeHUs, U30TOTIBI, SITCPHASI DHEPTCTHKA;

e pasznuyaTh SBJICHHUS (PAaBHOMEPHOEC M HEPABHOMEPHOE MPSMOJMHEHHOE
JIBIKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBHXKEHHE, CBOOOJHOE TIaJIeHHe
TE€JI, PABHOMEPHOE JIBIXKEHHE MO OKPY>KHOCTH, B3aUMOJICUCTBUE TEJ, PEAKTUBHOE
JBIDKEHUE, KoebaTenbHOe IBMKEHHE (3aTyXaloIe U BBIHYK/ICHHbIE KOJIeOaHus),
pE30HaHC, BOJHOBOE  JBIJKEHHE, OTpaKEHHE  3ByKa, MPSMOJMHEHHOE
pacmpocTpaHeHue, OTpaKEHHWE U TPEJIOMJICHHE CBETa, IIOJIHOE€ BHYTpPEHHEE
OTpaX€HUE CBETA, Pa3I0KEeHUE OEJIOr0 CBETa B CIIEKTP U CIIOKEHUE CIIEKTPATbHBIX
[[BETOB, JUCIEPCHUSl CBETa, ECTECTBEHHAs paJUOAKTUBHOCTh, BO3HUKHOBEHUE
JMHEHYATOTO CIEKTpa M3IIYYCHHS) MO ONMMCAHWIO UX XapaKTEPHBIX CBOWMCTB M Ha
OCHOBE OITBITOB, JIEMOHCTPUPYIOIIHX JaHHOE (PU3NUECKOE SBIICHUE;

e pacmo3HaBaTh MPOSABICHUE U3YICHHBIX (PM3MUCCKUX SIBICHUHN B OKPYKAIOIIEM
Mupe (B TOM uwnciie (U3UYECKUE SBIICHUS B TPHUPOJC: TPUIUBBI M OTIIUBHI,
newkeHrne 1iaHeT COJHEYHOW CHCTEMBI, PEAaKTHUBHOE JIBIDKCHHE >KHBBIX
OpPraHU3MOB, BOCHPHITHE 3BYKOB >KHBOTHBIMH, 3EMIICTPSCEHUE, CEHCMHYECKHE
BOJIHBI, IIyHAMU, 9XO0, [IBETA TEJI, ONTUYECKUE SBJICHUS B IPUPOJIE, OMOJIOTHYECKOE
JEUCTBUE BUIUMOTO, VYIBTPA(PHUOIETOBOTO U PEHTTEHOBCKOTO HW3IyYCHHUH,
€CTECTBEHHBIN PAaJUOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, pPaJAHOAKTHBHOE
U3ITy4eHHE TPUPOJHBIX MHUHEPAJIOB, JCHCTBUE pPAIUOAKTHUBHBIX HW3IyUYCHH Ha
OpraHu3M YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/a4y B YUEOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHIM;

e ONUCHIBATH W3YYCHHBIC CBOWMCTBA Tel U (PU3WYECKUE SBICHHS, HCIOIB3YS
bu3MYecKue BEIWYMHBI (CpemHSAS W MTHOBEHHas CKOPOCTh Teja IpH
HEPaBHOMEPHOM JIBIKEHUHU, YCKOPEHHE, ITepEeMeIeHUe, MyTh, YIIIOBas CKOPOCTD,
CHJIa TPEHUS, CHJIa YNPYTrOCTH, CHUJIAa TSHKECTH, YCKOPEHHE CBOOOJHOTO MajeHMUS,
BEC Teja, WUMITYJIbC TeJla, MMITYJIbC CHIIBI, MEXaHW4YecKas padoTa W MOIIHOCTD,
NOTCHIMAIBHASL DHEPTUs Tejla, IOJHATOTO HaJ IMOBEPXHOCTHIO  3EMIIH,
MOTCHITMAIBHAS JHEPTUS CXKATOW TMPYKUHBI, KWHETUYECKAs DHEPIHs, IOTHasA
MEXaHUYeCKas YHEPTHUs, IEPUOJ M YacTOTa KOJIeOaHWH, NJTMHA BOJHBI, TPOMKOCTh
3ByKa W BBICOTAa TOHA, CKOPOCTh CBETA, MOKA3aTelh MPEJIOMIICHUS CPEIbl), MPHU
OMHMCAHWH TIPABHJIBHO TPAKTOBATh (DU3MUYECKUN CMBICIT HCIIOJIh3YEMBIX BEIIMYUH,
o0O3HaueHUs W EeAUHUIBI (PU3WYECKUX BEIUYMH, HAXOIUTh (HOpMyIbI,



CBSI3BIBAIOIIUE TAHHYIO (PU3MUECKYIO BEIMUMHY C APYTUMHU BEIIMYMHAMH, CTPOUTH
rpayKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

e XapaKTEepU30BaThb CBOMCTBAa TeJ, (PU3NUYECKUE SIBICHUS U IPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUS! SHEPTUH, 3aKOH BCEMHUPHOTO TSATOTEHMSI, PUHIUI
CYNEpHO3ULIMUA CHJI, IPUHLUI OTHOCUTENbHOCTH ['amunes, 3akoHsl HbroToHa,
3aKOH COXPAaHEHUsl UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEIIOMIICHUS CBETA, 3aKOHBI
COXPAHEHUs 3apsIOBOTO U MACCOBOTO YMCEN MPHU SJEPHBIX PEAKIUAX, IPU ITOM
JlaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alMCHIBATh €r0 MAaTEMaTHYECKOE
BBIPaKEHHUE;

o OOBACHATH (PU3MUECKHE NPOIECCHl M CBOWCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CHUTyalldii MpPaKTUKOOPHUEHTHPOBAHHOTO  XapaKTepa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX IIaroB
C Oomopod Ha 2-3 H3yYEHHBIX CBOMCTBA (DU3MUECKHUX SABICHUH, (DU3HMUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pelaTh pacuéTHbIC 3aJ1a4M (ONUPAOIIMECS HA CUCTEMY U3 2—3 ypaBHEHHH),
UCIIOJIB3YS 3aKOHBI U OPMYJIbL, CBA3BIBAIOIINE (PU3NUECKHUE BEIMYUHBI: HA OCHOBE
aHaJln3a yCJIOBUS 3aJaud 3allMChIBaTh KPAaTKOE YCJIOBUE, BBISIBIATH HEAOCTAIOLINE
WIN W30BITOYHBIE JIaHHBIE, BHIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE IS
pelIeHUs], MPOBOAUTH pacu€Thl M OLEHUBATh PEATUCTHUUYHOCTh IOJYyYEHHOTO
3Ha4YeHUs] PU3NUECKON BEINUNHBI,

e pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO pEIIUTh TMpPH OMOIIH
bu3nYecKuX  METOAOB, WCIONB3YysS ONHCAHWE HCCICNOBAaHUS, BBIICTATH
IPOBEPSIEMOE TPEAIONOKEHNE, OICHUBATh MPABMJIBHOCTH TMOPSIKA MPOBEICHUS
WCCIICIOBAHMsI, JIeNaTh BBIBOJABI, HHTEPIPETUPOBATh PE3YNIbTAaThl HAOMIOACHUN U
OTIBITOB;

e TIPOBOAWTH OMBITHI MO HAOIIOAEHUIO (HU3MUECKUX SBICHUA UIH (PU3NUECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HbploTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBHCUMOCThH IEpHoja KojeOaHUN MPYKUHHOTO MAasTHUKAa OT MAacChl Ipy3a U
KECTKOCTU TMPYXKUHBI U HE3aBHUCUMOCTh OT aMIUIMTYAbl MalbIX KOJEOaHUM,
OpSIMOJIMHEMHOE pacnpoCTpaHEHHE CBETa, Pas3yioKeHHE OeJoro cBeTa B CIIEKTP,
U3y4EHUE CBOMCTB M300pa)K€HHsI B IUIOCKOM 3€pKalie M CBOICTB HM300pa’KeHUS
npeaMera B coOuparomied JuH3€, HaOMIOACHHE CIUIOIIHBIX M JIMHEHYaThIX
CIEKTPOB M3JIYUYCHHs): CAMOCTOATEIFHO COOMpaTh YCTAHOBKY W3 M30BITOYHOTO
Habopa 000pyI0BaHMsI, OMUCHIBATH X0/ OMBITA M €T0 PE3yNbTaThl, HOPMYIHPOBATH
BBIBO/IBI,

e TPOBOAWTH TMPH HEOOXOMWMOCTH CEPHIO TMPSMBIX H3MEPEHHUH, OMpeaesss
CpellHee 3HaueHue U3MepseMol BelIHuYMHbI ((POKyCHOE paccTosiHue cobuparouieit
JIMH3b1), 000CHOBBIBATH BHIOOP crioco0a u3MepeHus (M3MepUTeIbLHOro Npuodopa);

e TPOBOAWTH HCCIEAOBAHWE 3aBHCHUMOCTEH  (PU3NYECKUX  BEIUYMH C
UCIIOJIb30BaHUEM TPSMBIX H3MEpPEHUH (3aBUCUMOCTh NYTH OT BpPEMEHHU IpHU
PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HadajbHOM CKOpPOCTH, NEepHuoAa KojieOaHui
MaTeMaTHYECKOro MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTjla OTPaKE€HHUs CBETa
OT yIVla TajJeHUA M yrja TMpeJoMJeHHs OT yrja MaJeHus): IUIAaHUPOBATh



UCCIIEIOBAaHHE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY, (PMKCHPOBATH PE3yJbTATh
MOJIYYCeHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI[ U TpaduKoB,
JieaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIIEIOBAHUS;

e TPOBOJIUTH KOCBEHHbIE U3MEPEHUs (PU3UUECKUX BEIUYUH (CPEIHsIsE CKOPOCTh
U YCKOpPEHHE Teja MPU PABHOYCKOPEHHOM JIBJKEHHH, YCKOPEHHE CBOOOIHOIO
najieHusi, KECTKOCTh  MPYKUHBI, KOIDPUIIMEHT  TPEHHS  CKOJbKEHUS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W TMepuoj KoJjieOaHUM
MaTE€MaTUYeCKOro M MPYKUHHOIO MAasTHUKOB, ONTHYECKas CHJIa cOOMparomein
JWH3BI,  PAJAMOAKTUBHBIN  (OH):  IIAHUPOBATH  HW3MEpPEHHUs, CoOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIINOJIHATH U3MEPEHHUSI, CIEAYSI MPEII0KEHHON
WHCTPYKIMHU, BBIYMCIATH 3HAYECHHE BEJIMYMHBI M aHAJIM3UPOBATH MOJYyYEHHBIE
PEe3yIBTaThI C YUETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHN;

e coOJIOAaTh MpaBUia TEXHUKU OE30MacHOCTH MpH paboTe ¢ J1a00paTOPHBIM
000py1I0BaHUEM;

e pa3nMyaTh OCHOBHBIE TMPU3HAKU HM3YUYEHHBIX (PU3UYECKUX MOJENECH:
MaTepuagbHas TOuKa, aDCOIIOTHO TBEPJOE TEJIO, TOUCUHBI UCTOYHUK CBETA, JIyY,
TOHKas JIMH34, [JIaHETapHAsi MOJENb ATOMa, HyKJIOHHAsI MOJIEIb ATOMHOTO SI1pa;

e XapaKTEepU30BaTh MPUHIUIBI JEHCTBUSI U3yUYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOPOM Ha HMX ONUCaHUA (B TOM 4YHUCIE: CHUAOMETP, NATUYUKU
IIOJIOXKEHUS, PACCTOSIHUSL M YCKOPEHHMsI, PAaKeTa, 3XOJIOT, OYKH, IEPUCKOIL,
¢doToanmapar, ONTHUYECKUE CBETOBOJBI, CIEKTPOCKOMN, JO3UMETp, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBax (PU3MYECKUX SBICHUU U
HE00X0aUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

e WCIOJNB30BAaTh CXEMbl U CXEMATHYHBIE PUCYHKHM H3YyYEHHBIX TEXHHYECKHX
YCTPOMCTB, HU3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB MpHU
pelIeHNN Yy4eOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl I MOCTPOEHUs
M300paKEHUI B TNIOCKOM 3€pKajie U COOMparoiei JIH3E;

e IPUBOJIUTH MPUMEPHI (HAXOAUTh UHPOPMAIUIO O MPUMEPAX) MPAKTUUECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY’KAIOIIEH CPEE;

e OCYIIECTBJISATh MOUCK MH(pOpMaLMu (pu3ndeckoro coaepxxanus B MHtepHere,
CaMOCTOATENBHO (HOPMYIUPYs OMCKOBBIN 3aMpoOC, HAXOJUTh MYTH OINpPEAEIICHUS
JIOCTOBEPHOCTH TOJIydeHHOM HH(OpMAaIMM Ha OCHOBE HMEIOLIUXCA 3HAHUM U
JOTIOJTHUTEBHBIX UCTOYHUKOB;

e WCIOJNB30BaTh IPHU BHINOJIHEHUH YYEOHBIX 3alaHUi HAyYHO-TIOMYJISIPHYIO
JUTEPATYpy (PU3NYECKOTrO COAepKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHeT, BianeTb NpuéMaMu KOHCIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

e CO37aBaThb COOCTBEHHbIC IMUCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COJEPKAHUS, IMyOJIMIHO
IPEACTABIATh PE3YJNbTATHl MPOEKTHOM WM HMCCIEN0BATEIbCKON JIESTEIBHOCTH,



MIPU 3TOM I'PaMOTHO MCIOJIb30BAaTh M3YUYEHHbBIM MOHATUWHBINA anmnapaT u3y4aeMoro
paznena (U3MKM M CONPOBOXKAATh BBICTYIUIGHUE TMpe3eHTAIMel ¢ y4EToM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K n (undposbie)
n/n NpOrpamMmbl Bcero O;I TPOTLHBIC [%aKanecmae o0pa3oBaTte/ibHbIE
padoThbI padoTbI pecypeb
Pa3zgen 1. ®usuka u €€ poJib B MO3HAHUHU OKPYKAKIIEr0 MUPa
bubnnoreka IIOK
11 Pusnka - HayKka 0 NpUpoze 2 https://m.edso00.ru/7f416194
bubnnoreka IIOK
12 DH3MICCKHC BETHUHHEI 2 1 https://m.edso00.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHAay4HBIH METO/ MO3HAHUS 2 1 https://m.eds0o.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHavya/IbHbIE CBEIeHUS] O CTPOEHHUH BellleCcTBa
bubmmoreka [IOK
2.1 Crpoerme semectsa 1 https://m.edso0.ru/7f416194
29 JIBM>XKeHuEe U B3aUMOJICMICTBUE YaCTHIL 5 1 bu6mmoreka [IOK
' BEIIECTBA https://m.edso00.ru/7f416194
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 Bubmoreka HOK
' https://m.edso0.ru/7f416194
Hroro no pazneny 5
Pasznen 3. /IBuskeHue U B3aUMoO/IeiicTBHE TeJl
bubnuoreka [IOK
31 Mexarueckoe npiienue 3 https://m.edso0.ru/7f416194
but6mmoreka [IOK
3.2 HMuepuuus, macea, II0THOCTS 4 1 https://m.edso0.ru/7f416194
bu6nuoreka [IOK
3.3 Crna. Buer cun 14 1 2 https://m.edso0.ru/7f416194
Wroro no pazneny 21



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

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB

41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo0.ru/7f416194
bu6nuoreka LIOK
4.2 JlaBnenue xKuaKocTn S https://m.eds00.ru/7f416194
bu6nmmoreka [IOK
4.3 ATMOChepHOE 1aBeHHe 6 https://m.edso0.ru/7f416194
44 JlelicTBue ®UJIKOCTH M Ta3a HA MOrPYKEHHOE B 7 3 bubanoreka HOK
' HUX TEJO https://m.edsoo.ru/7f416194
Htoro no pazneny 21
Pa3znea 5. Pa6ora u MOIIHOCTH. JHEPrust
bubmuorexa [JOK
51 Pabora u momHocTh 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 Hpoctsie MexaHH3MEI S 1 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
5.3 Mexanueckas sueprus 4 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m IpOrpaMMBbL Beero Ko;npom)m,le HpﬁaKaneCKne 0GPA30BATETBLHBIE
padoThI padoThI pecypesI
Pa3nes 1. TenJioBble siBJIEHUsI
. bubmuoreka [JOK
1.1 CtpoeHue u CBOIMCTBA BEIECTBA 7 1 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Teroele nporeccy! 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DNeKTpuYecKue 3apsiibl. 3apsHKEHHBIE Tella U 7 1 bubnnoreka [JOK
' HUX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 [ToCTOSIHHBIN IEKTPUUECKUIN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarauTHeIC ABICHHA 6 1 2 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 D7IEKTPOMATHHTHA HHIIYKIIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 15



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

9 KJIACC

KoanuyecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m IpOrpaMMBbL Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoThI padoThI pecypesI
Paznen 1. Mexannuyeckue siBJeHUs
11 MexaHn4ecKkoe JBMKEHUE U CIIOCOOBI €0 10 1 bubmuorexa [JOK
' OMMCaHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 Bsaumoneiicrue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3aKOHEI COXpaHeHHA 10 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3zgen 2. Mexann4deckue KOJIe0aHUA U BOJHBI
bubmuorexa [JOK
2.1 Mexammeciue konebanns ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnueckne BOJIHBL. 3ByK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3. DjieKTpOMArHuTHOE M0Jie U DJIeKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMarHuTHOE MOJe U 6 5 bubnuorexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 6
Pa3znen 4. CBeToBbIE ABJICHHSI
bu6mmorexa [IOK
4.1 3aKOHBI PacpPOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41adab
bubmuoreka [JOK
4.2 JIMH3BI B OITHYECKHEe TIPUOOPHI 6 3 https://m.edsoo.ru/7f41adab
4.3 Pasnoxxenue 6emoro cBera B CIEKTP 3 2 bubmorexa LJOK

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



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

Hroro no pazueny 15

Pa3gen 5. KBanToBbI€e IBJIeHUSA
bu6mmoreka [IOK

51 Hcnyckanue v noriomeHue cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK

5.2 CTpocHue aTomHOro 57pa 6 1 https://m.edso0.ru/7f41a4a6
bu6mmoreka [IOK

5.3 SnepHblie peakuu 7 1 https://m.edsoo.ru/7f41a4ab

Htoro no pazneny 17

Pasnen 6. [loBTOpUTEIbHO-00001IAI0IINIT MOAYJIb

6.1 [ToBTOpenue u 0000IIEHNE COIEPIKAHUS 6 5 bubnuoreka [IOK

' Kypca ¢u3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
OBLIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 99 27



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoauuyecTBO YacoB
Ne Tema VDoKka K - Jdara DyeKTpoHHbIe HUPPOBBIE
n/n yp Bceer OHTPOT paKTh- u3ydeHuss | oOpa3oBaTeibHbIE Pecypchl
bHBbIC YyeCKue
0
padoThI padoThI
1 ®dusuka — Hayka o npupoze. SABnenus npupoasl. Duszndeckue 1
SIBJICHHUS
9 MexaHuveckue, TEII0BbIe, JIEKTPUUECKUE, MAaTHUTHBIE, 1
CBETOBBIE, 3BYKOBBIC SIBIICHUS
3 dusnyeckue BEIMYUHBI U X U3MepeHue. TOYHOCTh U 1
[OrPEMIHOCTh U3MEPEHUM.
4 Ypok-uccnenosanue "OnpeneneHue MokazaHui 1 1
HM3MEPHUTEIIBLHOTO Ipudopa’
Kak ¢u3uka u npyrue ecTeCTBEHHBIE HAYKHU U3Y4YarOT IPUPOIY.
5 ECTe((ll)TBeHHOHa pyI:BIfI METOL HOSHaHI/ISIyOHI/ICZ;He PP 1 Bubmzorexa LIOK
YHHbH . https://m.edsoo.ru/ff09f72a
(U3HYECKUX SIBJICHUN C IIOMOIIBIO MOJCIICH
6  Ypok-ucciemoanue "OmnpeneneHne pa3MepoB MaIbIX TET 1 1
7 Crpoenue BemiecTBa. ONBITH, JOKA3bIBAIOIINE TUCKPETHOE 1 bu6nmoreka [JOK
CTPOEHUE BEILECTBA https://m.edsoo.ru/ff09fe0a
8 JIBr>KeHME YacCTHII BEIIECTBA 1 Bubmzorexa LIOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenoBanue «OnbITH 110 HAOIIOIEHUIO TETIOBOTO 1 1
paCIIMPEHHUS] Ta30B»
10 | ArperartHble COCTOSIHUS BElIECTBa 1
B3anMocCBs3b MKy CBOMCTBAMU BEIIECTB B Pa3HBIX
11 | arperaTHbIX COCTOSIIZI/ISIX M X aTOMHOMOJIEK JII)SI HBIM 1 Bubmzorexa LIOK
P YIAp N https://m.edsoo.ru/ff0a0378
ctpoeHreM. OCOOEHHOCTH arperaTHhIX COCTOSIHUN BOJIBI
12 Mexanunueckoe ABuxkeHue. PaBHOMepHOE U HEpaBHOMEPHOE 1 bubmuoreka [JOK
JIBUDKECHHE https://m.edsoo.ru/ff0a05c6
Bbubaunoreka [IOK
13 | Ckopoctb. Enunuiier ckopoctu. PacdeT myTu u BpeMeHU 1 1

https://m.edsoo.ru/ff0a079c



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

JABHKCHU A

14 | IIpssmonuHEHOE paBHOYCKOPEHHOE ABUKEHHE. Y CKOpPEHUE EH@_IHOTeKa HOK

ttps://m.edsoo.ru/ff0a0ae4

15 WNuepuust. 3akoH nHepuuu. B3aumoaeiicTBue Tean Kak IpuunHa bubnuoreka [IOK
W3MEHEHUS CKOPOCTH JIBUKEHUSI TEJ https://m.edsoo.ru/ff0a0c10

16 Macca 1 II0THOCTh BelecTBa. Pacuer maccel 1 00beMa Tena bubmuoreka [JOK
110 €T0 IJIOTHOCTH https://m.edsoo.ru/ff0a0fee

17 Jlaboparopnas pabota «OnpeneneHue mIOTHOCTH TBEPIOTO
Tenay

18  Pemenwue 3amad o reme "ILtoTHOCTH BemecTa" Eggs?ﬁr%?:cizgrou}?mau%

19 Cula KaK XapakTepUCTHKA B3aUMOJICUCTBUS Tell. SIBIeHune
tarotenus. Cuma TssKecTH

20 | Cuuna ynpyroctu. 3akoH ['yka

21 Jlaboparopnas padota «/3yueHne 3aBUCUMOCTH PaCTSHKEHUS
(medopmanym) NIpy>KHHBI OT TPHIIOKEHHOW CHITBDY
CBs13bp MEXly CUJION TsKEeCTU U Maccoll Tena. Bec Tena. Cuna bubnuoreka [IOK

22 | TSDKECTH Ha JIpyrux niaHerax. Ousznueckue xapakTepUCTHKH https://m.edsoo.ru/ff0al778
IIJIaHET https://m.edsoo.ru/ff0a1502

23 | Bec Tema. HeBecomocTh Eggs?ﬁr?]f(;cs%grou%mal?m

24 | Pemrenue 3agau o teme "Cuia tsoxect"”

25 | Usmepenue cuin. Jlunamomerp Egggﬁr%?ggsigr(a/}?mamcc

26 CJ‘IO)KGHIEG JIBYX CHJI, HAITPABJICHHBIX IO OJTHOM MPSIMOH. BI/I6J'.II/IOT€K3 [HOK
PaBHOelicTBYIOIIAsA CHIT https://m.edsoo.ru/ff0ala70

27 | Pemenwue 3ama4 o Teme "PaBHOoaelicTBYIOMIAs Cri”

28 Tpenne cKoNbXeHUs U TPEHUE TTOKOos1. TpeHue B mpupojie u BI/I6J'.II/IOTeKa HOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «/3ydueHre 3aBUCUMOCTH CUJIbI TPEHUS

29 cxonfn(eHEm OTpCI/IJ'II)I naBng;Mﬂ U Xapakrepa P bubmiorexa LIOK

COIMpHUKACAIOIINXCA HOBCpXHOCTCﬁ»

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

30

Pemenue 3aiad Ha onpeiesieHle paBHOACHCTBYIONIEH CHITbI

31

Pemenue 3amau o remam: «Bec Tenay, «I padudeckoe
n3zobpaxxenue cuin», «Cuibl», «PaBHOICHCTBYIOIIAS CHIT»

KonTponbHas pabota mo Temam: «MeXaHUIeCKOe JTBUKCHHEY,

bubmuoreka [JOK
https://m.edsoo.ru/ff0alde0

32 | «Macca, mI0THOCTBY, «Bec Temay, «['padudeckoe
n300paxeHue cuiy, «CHITbI»
33  JlaBnenue. CriocoObl yMEHBIIICHHUS U YBETUYCHUS JIaBICHUS BH6J_IH0TeKa LOK
https://m.edsoo.ru/ff0a20a6
34 JlaBrnenue raza. 3aBUCUMOCTD JaBJICHUA ra3a OT 00bEMa, bubnuorexa [JOK
TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenaya naBiaeHust TBEPABIMU TEJIaMU, )KUJIKOCTSIMU U bubnuoreka [IOK
razamu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBlleHHE B KUJIKOCTH U T'a3e, BBI3BAHHOE JICHCTBHEM CHUJIBI bu6mmoreka [IOK
TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau o Teme «JlaBleHue B KUIKOCTH U T'a3ze. 3aKOH bu6mmoreka [IOK
ITackamns» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 | Coobmarommecs cocyap! https://m.edsoo.ru/ff0a2970
bu6mmoreka [IOK

39

I'mppaBnnueckwmii npece

https://m.edsoo.ru/ff0a3136

Pemenne 3anau o reme «CooOmmaromuecs cocy/asl.

40 .
I'mppaBinueckmii mpece»
bu6mmoreka [IOK
41 Bec Bosayxa. ATMocdepHoe rapiieHne https://m.edsoo.ru/ff0a2b5a
bu6nmoreka [JOK
42 WUsmepenue atmochepHoro nasienus. OneiT Toppuuesiu https://m.edsoo.ru/ff0a2das
Bapomerp-anepouna. AtmocdepHoe gaBiIeHNE HA PA3TMIHbBIX bubnmnoreka [JOK

43

BbICOTax

https://m.edsoo.ru/ff0a2fc4

44

Manomertpsl. [1opLIHeBOM )KUIKOCTHBIN HACOC

45

Atmocdepa 3emin. [IpudanHbI cynecTBOBaHUS BO3TYITHOM
0001104kH 3eMii. 3aBUCUMOCTh aTMOC(EPHOTr0 JaBJICHUS OT
BBICOTHI HaJl YPOBHEM MOPs. 3aBUCUMOCTh aTMOC(hEepHOro

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2b5a
bu6mmorexa [IOK
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https://m.edsoo.ru/ff0a20a6
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https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
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AaBJICHUSA OT BBICOTBI HAJl YPOBHEM MOPS

https://m.edsoo.ru/ff0a2fc4

46 @ Pemenwue 3ama4 o teme "ATmocdepHoe naBieHue"
47 JleficTBHE XKUIKOCTHU U T'a3a Ha MOTPYKEHHOE B HUX TEJIO. bubnmoreka [JOK
ApxumenoBa cuiia https://m.edsoo.ru/ff0a3276
48 Jlaboparopnas pabota «OnpeeneHne BEITATKUBAOIICH CUITHI, 1 bubnnoreka [JOK
JEUCTBYIOLIEH HA TEJIO, TOTPYKEHHOE B )KUIKOCThH) https://m.edsoo.ru/ff0a33fc
JIaboparopHas padota o teme «/ccnenoBanre 3aBUCUMOCTH
49 Beca feﬂall)a BOI[I; oT 00BéMa norpymemfoﬁ B )KAJIKOCTb 4YaCTHU 1 EH@,IHOTCM LHOK
Teray ttps://m.edsoo.ru/ff0a3514
bubnnorexa [JOK
S0 | Mnasamue Ten https://m.edsogru/ff0a3a96
51 Ha60paT01')'Haﬂ pabota "BrIsicHEeHUE YCIIOBUY TUTAaBaHMSI TEJa B 1
KHUJKOCTU
Pemenue 3anay no temam: «IlnaBanue cynos.
52 Bo3z[yxonn£3aHHe», «JlaBnenue TBepz[bliﬂTen, KUAKOCTEH U BH6J,1HOTeKa HOK
30y https://m.edsoo.ru/ff0a3654
53 KOHTpOHBEIaﬂ pabota no Teme «/laBieHue TBEPIBIX TET,
KHUJKOCTEH U Ta30B»
>4  Mexanmieckas pabora }r?tptlgsﬂ/P/Ir?]Teeﬁg r0u/11§f0a3f82
55 MomHuocTts. EquHAIBI MOIIHOCTH Egggﬁ;f;;gr?}?ma?, f82
56 YPOK:I/ICCJIGJIOBaHI/Ie "'l')acqéT MOIIHOCTH, Pa3BUBAEMOM Mpu 1
0JIbEME TI0 JIECTHUILIE
57 | Ilpocteie Mexanu3Mebl. Peruar. PaBHOBecue cuil Ha pbryare
58 Peryaru B Texnuke, ObITy U nipupoje. JlaboparopHas padota 05 bubnmoreka [JOK
«HMccienoBanue yCclIOBHI paBHOBECHS pblyara https://m.edsoo.ru/ff0a478e
59 | Pemenwue 3a/1a4 1Mo TeMe «Y CIIOBUSI PABHOBECHS PhIYara BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0a48a6
KoaddunmenT noneznoro neicTBUS MEXaHU3MA.
60 Jlabopartopnas padora «3mepenune KII1/I HaknoHHOM 0.5

IIJIOCKOCTH»



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
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bu6mmoreka [IOK

61 Pemenwue 3agau mo teme "Padora, momuocTs, KIT/] 1 https://m.edsoo.ru/ff0adc4s
62 Mexanundeckas sHeprus. Kunetnyeckas u moTeHIMAIbHAS 1 bu6mmoreka [IOK
SHEprus https.//m.edso0.ru/ff0a4252
Ypok-3KCIIepuMEHT N0 Teme "IKCIEepUMEHTaIbHOE
63 @ ompeneneHne M3MEHEHUS! KWHETHYECKON U MOTEHITMATBLHOM 1 1
SHEPTUH MPU CKATHIBAHUU TeJIa M0 HAKJIIOHHON TIOCKOCTH"
64 | 3akoH coXpaHEHHS MEXaHWYECKOH SHEPrUH 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a4360
65 KonuTtponbHas padota mo Teme «PaboTa ¥ MOIIHOCTE. DHEPTHUS 1
PesepBHblii ypok. Pabora ¢ Tekctamu 1o reme "MexaHuueckoe bubnuoreka [IOK
66 " 1 _
JBIDKEHUE https://m.edsoo.ru/ff0a4ee6
o7 | et T o e e[ B LOK
P » ML p https://m.edsoo.ru/ff0a4ffe
IpoBepoyHasi paboTa
PesepBHylit ypok. Pabora ¢ Tekcramu o teme "PaboTa.
68 " 1
MouHoCTh. DHEprus
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
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https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoauuecTBO yacoB

DJIeKTpOHHBIE HU(POBBIE

Ne Tema ypoka Kontpox = Hpaxru- Aara oOpa3zoBaTebHbIE
n/n Bcero | bHEBIE yecKkne H3yYeHust pecypebl
padoThI padoThI
OCHOBHBIE ITOJIOKEHUS MOIEKYIAPHO-KUHETUUECKOA TEOPHUH U
1 X ONBITHBIC MTOATBEPKICHUS yMaI::ca H pa3zMep aTOMOB I/Ip 1 Brbmzorexa LIOK
ATBEPAL ' p P https://m.edsoo.ru/ff0a5256
MOJIEKYJT
Mogenu TBEPIOTO, )KHIKOTO M Ta3000pa3HOT0 COCTOSHUM
2 BemecTBa. OObsICHEHUE CBOMCTB TBEPIOTO, KUAKOTO U 1 bubnuorexa [JOK
ra3000pa3HOro COCTOSTHUI BEIECTBAa HA OCHOBE TOJIOKCHUI https://m.edsoo.ru/ff0a540e
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
3 Kpucrammyeckue n amopHbie Tena 1 bubmorexa LIOK
P P https://m.edsoo.ru/ff0a5800
4 [ToBTOpEeHHE T€M, H3yUEHHBIX B 7 Kilacce 1
5 Bxonnast koHTpoJsibHas paboTta 1
6 CMaunBaHUe ¥ KalmUIIIpHOCTE. [loBepXHOCTHOE HATSHKEHUE 1 Brbmaozexa LIOK
p ’ P https://m.edsoo.ru/ff0a5530
7 TemnmoBoe paciIupeHne U CKaTHE 1 Bubmioreka IJOK
p p https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO TEINIOBOTO 1
JIBHKEHHUS YaCTHII
Buytpennss sneprus. CnocoObl U3MEHEHUsI BHYTPEHHEH bubnnorexka [JOK
9 1 _
SHEPIrUuu https://m.edsoo.ru/ff0a5c60
bu6mmoreka [IOK
10 Bugel rennonepenatu 1 https://m.edsoo.ru/ff0a6412
VYpok-koHpepennus "IIpakTnaeckoe UCIOIBE30BaHNE
11 Terl)IJIOBLIqu)BI())I?IcI;B BCH_II;CTB 1 MaTEPUAJIOB B I[ENIAX 1 1 bubmioreka LJOK
" p https://m.edsoo.ru/ff0a65c0
sHeprocOepeKeHus
12  KomamdecTBO TEIUIOTHL. Y AeIbHAS TEINIOEMKOCTD 1 Bubmzorexa LIOK

https://m.edsoo.ru/ff0a6976
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YpaBHeHue TenaoBoro dananca. TemnooOMeH U TEIIoBoe bubmunorexa LIOK
13 :
paBHOBeECHE https://m.edsoo.ru/ff0a7088
14 JlabGopaTtopnast pabora "HcciaenoBanue siBJICHUs TEIJI000MEHa bubnunoreka HOK
MpY CMEIIMBAHUM XOJOJAHOU U ropsiueit Bojibl" https://m.edsoo.ru/ff0a6a98
15 Pacyer koinuecTBa TEMIOTH, HEOOXOAUMOTIO 1JI1 HarpeBaHuUs
TeJa ¥ BBIIEISIEMOT0 UM IPU OXJIAXKICHUH
JlabopaTtopHast pabota "OnpezenieHue yaeabHOU bubnnoreka [HOK
16 " :
TEIJIOEMKOCTH BEIECTBA https://m.edsoo.ru/ff0a6bb0
17  Dwueprus TomnuBa. Y enbHas TEIJIOTa CTOPAHUS bubmnorexa LIOK
p ' p https://m.edsoo.ru/ff0a7b5a
[ImaBneHue u oTBEpAEBaHUE KPUCTATUIMYECKUX TEJ. Y I€IIbHA bubnuoreka [IOK
18 _
TEIJIOTA IJIABJICHUS https://m.edsoo.ru/ff0a71d2
JlaboparopHas pabota "Onpenenenue yaeabHOU TEIIOThI bubnnoreka [JOK
19 n .
IUIABJICHUS JIbIA https://m.edsoo.ru/ff0a72fe
bubmuorexa [JOK
20 | ITapooOpa3oBanue u KoHAeHcanus. Vicnapenue https://m.edsoo.ru/ff0a740c
21 Brnaxnocts Bo3ayxa. Jlaboparopnas pabota "Onpenenenue bubnnoreka [JOK
OTHOCUTEJIbHOM BJIaKHOCTH BO3yxa" https://m.edsoo.ru/ff0a7628
Kunenue. Y nenbHas Termiota mapooOpa3oBaHus U
22 KOHz[eHcauHi 3aBUCHUMOCTh TeMI:'Ie aE bl KUTIEHUSI OT bubmorexa LIOK
) patyp https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOTro JaBICHHUS
23 | Pemenue 3anad Ha Temy «Temnonepenaydar
24 [TpuntMIBI paboThI TETIOBBIX ABUTaTeneil. [TapoBas TypOuHa.
JlBuraTenb BHYTPEHHETO CTOPAHMS
o5 KII/] TermoBoro nBuraTens. TernaoBble ABUTATEIN U 3aI[UTa bu6mmoreka [JOK
OKPYXKaroILEe Ccpebl https://m.edsoo.ru/ff0a7c7c
2% 3aKOH COXpaHEHUs U IPEBPAILICHUS SHEPTUU B TEIIOBBIX
mporeccax
27 [ToaroToBka K KOHTPOJILHOM pabdoTe mo Teme "TemnoBbie bubnmuotexa [JOK
saBJeHUs. MI3MeHeHHe arperaTHbIX COCTOSIHUM BelecTBa" https://m.edsoo.ru/ff0a83f2
28 KonTponbhas pabota no teme "TennoBsie SBIEHUS. bub6nuorexa [IOK

3menenue arperaTHbIX COCTOSIHUM BeH_[eCTBa"

https://m.edsoo.ru/ff0a86ae
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29

DnekTpu3anus Tell. J[Ba poja 3JeKTpUUECKHX 3apsiioB

30 [IpoBOIHUKY M IUAJEKTPUKH. 3aKOH COXPAaHEHUS bubnmoreka [JOK
ANEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
31 BsaumopeiicTBue 3apsKeHHBIX Tel. 3akoH Kyiona Bubmorexa HOK
P ' Y https://m.edsoo.ru/ff0a87e4
30 OnekTpuueckoe nose. HanpsykeHHOCTh 3IeKTPUYECKOro MoJsl. bubnmoreka [JOK
[IpuHIHMI cynepno3unuu JIEKTPUIECKUX MTOJIEH https://m.edsoo.ru/ff0a8a0a
33 VYpok-uccienoBanue "OnexkTpusanus TeJl UHAYKLIKUEN U IpU 1
CONPUKOCHOBEHUU"
34 Hocurenu snexktpudeckux 3apsaoB. DJIeMEeHTapHBIN 3apsi.
Crtpoenue aToma
Pemenue 3agau Ha IPUMEHEHUE CBOWCTB JIEKTPUUECKUX bubnuorexa [JOK
35 _
3apsI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKHI TOK, YCIOBHS €0 CYIIECTBOBAHMS. bubnnoreka [JOK
36 :
M cTOYHUKY 3TIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 | JleicTBHS SIEKTPUYECKOTO TOKA bubmnorexa LIOK
P https://m.edsoo.ru/ff0a96hb2
38 | DnekTpudeckas LeTb U € COCTaBHbIC YaCTH
39 VYpok-uccienoBanue "JleficTBre 371EKTPUUECKOTO MO HA 1
MIPOBOJIHUKH U TUDJIEKTPUKH"
40  DIeKTpUYeCKHH TOK B METaJlIaxX, )KHIKOCTIX U ra3ax bubmnorexa LIOK
P » KA https://m.edsoo.ru/ff0a9838
41 Cuia Toka. JlabopatopHas pabora "M3mepenue u 05 bubnunoreka [JOK
pEryJINPOBAHUE CUJIBI TOKA" ' https://m.edsoo.ru/ff0a8bd6
42 DnekTpuueckoe HanpshkeHue. Bonbtmerp. Jlaboparopras 05 bubnuoteka [JOK
pabota "M3mepenne u peryaupoBaHue HanmpsHKeHUs " ' https://m.edsoo.ru/ff0a9e14
43 3aBUCHUMOCTh CHJIbI TOKA OT HampsbkeHus. 3akoH Oma Juist bubnuorexa [IOK
y4acTKa LENU https://m.edsoo.ru/ff0aad44a
JlaboparopHas pabota "HccrienoBanue 3aBUCIMOCTH CHITBI
44  Toka pI/I . ero Ft)Ie €3 PEe3UCTO 5 OT CONPOTHUBIICHUS PE3UCTOPA 1 bubmiorexa LIOK
» LAY pes p "p, P p P https://m.edsoo.ru/ff0aa04e
Y HaIpsDKEHUS! Ha pe3UCTOpe
45 | CompoTuBIEHHE MPOBOTHUKA. Y IeIHHOE COMPOTHUBIECHUE bubnmnoreka [JOK
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BEILECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTta "3aBUCHMOCTh JIEKTPHUIECKOTO
46 = COMpPOTHBIICHUS MTPOBOIHHUKA OT €T0 JTUHBI, TUTOIIA ! BH6J,IHOTeKa HOK
" https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUEHUsl U MaTepualia
47 [TocnenoBarenbHOE U MapalieIbHOE COSTUHEHUS
MIPOBOJIHUKOB
JlaboparopHuas pabota "IIpoBepka npaBmiia CIOKECHUS
48 | HampspKeHUH IPU MOCIIE0BATEILHOM COSIMHEHUU JIBYX BH6J_IH0TeKa LOK
Pe3HCTOPOB" https://m.edsoo.ru/ff0aaa58
49 JlabopaTtopHast pabota "[IpoBepka npaBuiia JijIsi CUIIBI TOKA TIPH bubnuorexa [JOK
napasuieIbHOM COSIUHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3agau Ha mpumenenue 3akoHa Oma i pa3iuyHOTO bubnnoreka [JOK
COCJIMHEHMS TIPOBOHUKOB https://m.edsoo.ru/ff0aaf8a
51 Pabota 1 MOIITHOCTB AMEKTpUYECKOro ToKa. 3akoH J[>koyrs- bubnuorexa [JOK
Jlenua https://m.edsoo.ru/ff0ab124
59 JlaboparopHas padota "Onpenenenrue pabOThHl ¥ MOIITHOCTH bubnnoreka [JOK
3JIEKTPUYECKOTro ToKa" https://m.edsoo.ru/ff0ab3e0
53 DNeKTpUYecKHe [ENu U MOTPEeOUTENN JEKTPUIECKON IHEPTHH bubnuoteka [JOK
B OpiTy. KOpOoTKO€ 3ambIKaHue https://m.edsoo.ru/ff0ab660
[ToaroroBka Kk KOHTPOJIBHOM paboTE MO TeMe "DIEKTPUUYECKUE
54 3apsnsl. 3apsoKeHHbBIE Tella U UX B3aUMOJCHCTBHSL. BH6J,IHOTeKa LOK
N o " https://m.edsoo.ru/ff0abd2c
[TocTOsTHHBIN 2TIEKTPUUECKHI TOK
KontponsHas pabota no Teme "DaeKTpudeckue 3apsiibl. 56 OK
55  3apsukeHHBIC TeNla U UX B3auMoeicTBus. [locTosTHHBII nomaoreka I
N " o https://m.edsoo.ru/ff0abea8
anekTpuueckuit Tok" / Beepoccuiickas mpoBepoyHas paboTa
56 | IlocTossHHBIE MATHUTHI, UX B3aUMOJICHCTBUE
57 VYpoxk-uccnenosanue "M3yuenue noyen mocTOSTHHBIX bubnuorexa [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MarunuTtHoe nojsie. MarHuTHOE 110JIe 3€MJIM M €T0 3HAYCHUE JIS bubnmnoreka [JOK
YKU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
59 OmnbIT OpcTena. MarHuTHOE MOJIE 3JIEKTPUUECKOTO TOKA bubnmuotexa [JOK

MaruauTtHoe noie KaTyliK1u ¢ TOKOM

https://m.edsoo.ru/ff0ac1d?2



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
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[IpumeHeHue 3JIeKTPOMAarHuToB B TexHUKeE. JIJabopaTtopHas

60 | pabota "M3ydyeHue neHCTBHS MAarHUTHOTO TOJISI HA TIPOBOJHHUK 1 0.5 buGmnorexa LIOK
" https://m.edsoo.ru/ff0ac74a
C TOKOM
DNeKTpOoBUTaTeh MOCTOSIHHOTO ToKa. Vcnonb30Banue
61 ANEKTPOJBUIATENIEH B TEXHUYECKUX YCTPOMCTBAX U Ha 1 05 bubnunoreka [HOK
tpancnopre. JlabopatopHas pabora "KoHcTpynpoBanue u https://m.edsoo.ru/ff0ac86¢c
U3ydeHue paboThI dNIEKTpoABUTaTENS"
62 Omnbrtel @apazest. 3aKOH JIEKTPOMArHUTHOW MHYKIIUU. 1
IIpaBuiio Jlena
Onekrporenepatop. CrocoObl MOTyYEHUS MEKTPHUUIESCKONR
63 | sHeprum. DIEKTPOCTAHIIUU HA BO3OOHOBIISIEMBIX UCTOYHHKAX 1
SHEPrUuu
64 [TonroroBka K KOHTPOJILHOU paboTe 1Mo TeMe "DIEeKTpUIeCcKue 1
Y MarHUTHBIC SIBICHUS"
65 KonTponbhas pabota mo Teme "DiIeKTpUuuecKrue U MarHUTHbIE 1 bubnuorexa [JOK
n .
siBrieHus"'/MIToroBast KOHTpOJIbHAs paboTa https://m.edsoo.ru/ff0acb14
66 PeseprHblit ypok. Pabota ¢ Tekctamu o teme "TeroBsie 1 bubnuoreka [IOK
" :
SABJICHUS https://m.edsoo.ru/ff0acc5e
67 PesepBHblit ypok. PaGoTta ¢ Tekctamu 1o teme
"DeKTpuUecKue IBICHUS"
68 PesepsHblii ypok. Pabora ¢ Tekctamu 1o reme "MarHuTHbie 1
ABJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 15
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9 KJIACC

KoauuecTBOo yacoB

Dy1eKTPOHHbBIE N (PPOBLIE

Tema ypoka - ara
n/n M Beer  Konrpo Hpakrn A o0pa3oBaTebHbIE
o JbHbIE YyecKue U3yuyeHus
pecypcbl
padoThI padoThI
1 Mexanunueckoe nBuxeHrne. MarepuajibHasi TOUKa 1
5 Cuctema orcuera. OTHOCHTEIBHOCT MEXAHIIECKOTO 1 bubanorexa LHOK
JIBUKECHHUS https://m.edsoo.ru/ff0ad474
3 P . 1 bubnuorexa [JOK
aBHOMEPHOE MPSIMOJIMHEITHOE IBUKECHUE https://m.edsoo.ru/ffoad19a
4 Pemienue 3ana4 no teme «lIpsiMonuHeiiHoe paBHOMEpHOE 1
JIBIDKEHUEY
5 HepaBHomepHoe npsimonuHeitHoe aBmxenne. CpenHss u 1
MI'HOBEHHAsi CKOPOCTh
6  IlpsamosuHeiiHOE PaBHOYCKOPEHHOE JABMKEHHE. Y CKOPEHUE 1
7 CkopocThb MPSIMOJIMHEIHOTO PABHOYCKOPEHHOTO JIBUYKEHUSI. 1 bubmuoreka [IOK
I'padux ckopocTu https://m.edsoo.ru/ff0ad8d4
8 Pemenue 3agau no reme «IIpsiMonMHEHOE paBHOYCKOPEHHOE 1
JIBIDKEHUE
9 JlaGopatopHas pabota "OnpezneneHne yCKOpEeHus Teja Mpu 1 1 bubnmorexa [IOK
PaBHOYCKOPEHHOM JIBM>KCHHUH 10 HAKJIOHHOM TUIOCKOCTH" https://m.edsoo.ru/ff0adb18
10 CeoGoanoe nagenue ten. Onbirel [anuses 1
11 PaBHOMepHOE JBMKCHHE MO OKPY:KHOCTH. Ileprox u yacrora 1 bubnuorexa LIOK
oOpamienus. JIuneiHas 1 yriaoBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
12 TlentpocTpeMUTENILHOE YCKOPEHHE 1
bubnunorexa LIOK
13 Tlepssiii 3axon Herotona. Bektop cuisl 1
P 3aKo foTo CKTOP € https://m.edsoo.ru/ff0ae612
bubmuoteka [IOK
14 Bropoii 3axon Hetotona. PaBHoielicTByOIIast criia 1 1

https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
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bubnunoreka LIOK

15 i
Tpetuii 3akon Hertotona. Cynepno3uius cui https://m.edsoo.ru/ff0ae982
16 p 0 bu6nmoreka [IOK
eIlIeHHE 3a]1a4 Ha IpUMEeHeHHe 3akoHoB HploToHa https://m.edso0.ru/ff0aeb6e
17 C 3 r bub6nmoreka IIOK
Y YIPYTOCTH. JaROm & yKa https://m.edsoo.ru/ff0aeca2
18 J1a6 5 0 bu6nmmoreka [IOK
abopatopHas pabota «OnpeneneHue KeCTKOCTH IPYKUHbD» https://m.edsoo.ru/ff0aee28
bubnunoreka LIOK
19 Cuna tpenus https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
20 JlaGoparopHas pabota "Onpexnenenne ko3 dunmenra TpeHus bubnuoreka [IOK
CKOJIbKeHnsA" https://m.edsoo.ru/ff0af8be
o1  Pemenne 3ajaq no teme "3akons! HetoToHa. Cuita ynpyrocTH. bubmmorexa LIOK
Cwuia Tpenus" https://m.edsoo.ru/ff0afb8e
oo CHIa TAKECTH M 3aKOH BCOMHPHOTO TATOTCHH. Y CKOPEHHE bubmmotexa [IOK
CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0af044
23 VYpok-koHpepenuus "/IBuxeHue Tea BOKpYT IpaBUTALIMOHHOTO
nentpa (Conneunas cucrema). ['amaktuku"”
24 Pemenue 3anay no teme "Cuna TSKECTH M 3aKOH BCEMUPHOTO bubmoreka LIOK
TAroreHus" https://m.edsoo.ru/ff0af5f8
25 11 q bubmuoreka [{OK
epBasi KOCMHY€ECKasi CKOpocTh. HeBecoMOCTh U Ieperpy3ku https://m.edso0.ru/ff0af3ac
26 EaBHOBeCHe MaTepUabHOH TOUKH. A6"COJ'IK3VTH0 TBEP/IOE TENO. Bu6morexa [IOK
aBHOBECHE TBEPAOIO TEJIA C 3aKPEIUIEHHOI OChIO BpAIlICHNUS. https://m.edsoo.ru/ff0afe36
MowmeHT cuisl. LeHTp TsKecTH
PaBHOBecue MaTepuabHOW TOUKH. AOCOITIOTHO TBEPIOE TEIO.
27  PaBHOBeCHE TBEPIOTO TeJa C 3aKPEIIEHHONW OCHIO BPAIEHUS.
MowmeHnT cunbl. LeHTp TsKEeCTH
28  Pewenue 3a1a4 1o Teme "MomeHT cuisl. LleHTp TsokecTr" bubmuoreka [IOK



https://m.edsoo.ru/ff0ae982
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https://m.edsoo.ru/ff0b02b4

og  Ioaroroska k KOHTPONILHOR paboTe 1o Teme "Mexanuyeckoe bu6morexa LIOK
nBmkenne. Bsaumonetictsue ten'” https://m.edsoo.ru/ffOb0408
KoHnTtposbHas padota mo Teme "MexaHnueckoe JBUKEHHE. bubmuorexa [JOK
30 .
Bsaumoneiictsue ten" https://m.edsoo.ru/ff0b06ec
31  Mmmynsc Tena. Mmmynbe cuibl. 3aK0H COXPAHCHHS HMITYIIbCA. bu6muorexa [IOK
VYrpyroe u Heynpyroe B3auMoJIeiCTBHE https://m.edsoo.ru/ffOb07fa
2 p " " bu6morexa LIOK
elIeHHUE 3a/1a4 110 TeMe ""3aKOH COXPaHECHHS UMITYJIbCa https://m.eds00.ru/ffOb096e
33 Ypok-koHpepenus "PeakTuBHOE ABMKEHUE B IPUPOJIE U
TexHuKe"
34 M 5 bubnunoreka LIOK
CXAHITICCRAA paboTa M MOUHOCTR https://m.edsoo.ru/ff0b0a84
3B pas bubmuoreka [{OK
ab0Ta CHUJIBI TSYKECTH, CUJIBl YIIPYTOCTU U CHIIBI TPEHUS https://m.edso0.ru/ffob0db8
JlaGopaTtopHast pabota «Ornpenenenne padoThl CHIIBI TPEHHS
36  npu paBHOMEPHOM JIBMIKEHHH TeJIa 10 TOPU3OHTAILHOM
MTOBEPXHOCTH)
37  Cas3b dHEpruu ¥ paboThl. [ToTeHI[MATIBHAS SHEPT U
38 K T . bubmmoteka IIOK
WHETHYecKast dHeprus. TeopemMa 0 KHHETHIECKON SHePTHH https://m.eds00.ru/ffob0c32
39  3akoH COXpaHEHHUs SHEPIUHU B MEXAHUKE
40 JlabopaTtopHas pabota «M3y4ueHue 3akoHa COXpaHEHHS bubnnorexa [JOK
DHEPrUum» https://m.edsoo.ru/ffOb12fe
41 Koneh but6mmorekxa [IOK
oJie0aTeIbHOE TBUKCHHIE U €T0 XapaKTePUCTHKH https://m.edsoo.ru/ffOb1858
42 3aryxaromue KonebaHus. BelHyKIeHHBIe KOTeOaHusl. but6mmorekxa [IOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
43  MaremaTH4eCKuii ¥ IPYKUHHBIA MasTHUKA
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https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

ypOK'I/ICCJ'ICI[OBaHI/IC «3aBUCUMOCTD nepuoaa KoJie0aHuil OT

bubnunoreka LIOK

44 1
JKECTKOCTHU IIPYKUHBI U MacChl Ipy3a» https://m.edsoo.ru/ff0b197a
45  TlpeBpaliieHre SHEPTUH TIPU MEXAHUUYECKUX KOJIEOAHHSX 1
46 JlaGopaTtopHnast pabora «OrnpezesieHre 4acTOThl U Ieprojia 1 bubmmoreka [JOK
KOJIeOaHU I PYKMHHOTO MasiTHUKA https://m.edsoo.ru/ffOblaec
47 JlaboparopHas padota «IIpoBepka HE3aBUCUMOCTH MEPHOIA 1 bu6moreka LIOK
KoJIeOaHUH TPy3a, MOABEIICHHOTO K HUTH, OT MacChl Ipy3a» https://m.edsoo.ru/ff0b197a
48 Mexannueckue BoaHbI. CBOICTBA MEXaHUYECKUX BOJIH. 1 bubanorexa LIOK
IIpononbHbIE M TONIEPEYHBIE BOJIHBI https://m.edsoo.ru/ffOb21fe
49 Ypok-kordpeperuus "MexaHu4ecKrue BOJTHBI B TBEPIOM TelIe. 1
Ceiicmuueckue BOJIHbI"
50  3Byk. PacmpocTpanenue u oTpaXkeHHe 3ByKa 1
51 Ypok-uccienoBanue "HabioneHne 3aBUCUMOCTH BBICOTHI 1
3BYKa OT YaCTOTHI"
52 I'pOMKOCTB 3ByKa U BBICOTA TOHA. AKYCTHYECKUI PE30HAHC 1
53 Vpok-koH(pepeHus "YapTpa3Byk U HH(pa3ByK B IPUPOJE U 1 bubmmoreka [JOK
TeXHHUKeE" https://m.edsoo.ru/ff0b23ca
54 [ToaroToBka Kk KOHTPOJIBHOM paboTe Mo Teme "MexaHuyecKkue 1 bu6mmorexa [IOK
KoJieOaHus U BOJIHBI" https://m.edsoo.ru/ff0b25f0
55 KonTposabHas pabora no teme "MexaHnnueckue KojiedaHus u 1
BOJIHBI"
56 = DneKkTpOMarHWTHOE MoJje. DIEKTPOMArHUTHBIC BOTHBI 1 bubmorexa LOK
P ' P https://m.edsoo.ru/ffOb2abe
57 | CaolicTBa 3JIEKTPOMArHUTHBIX BOJH 1
58 VYpoxk-koudepenuus "llkana 371eKTPOMarHUTHBIX BOJIH. 1 bubnuoreka [IOK
Hcnonbs3oBanue 31€KTPOMarHUTHBIX BOJIH JIJIsi COTOBOM CBsI3U" https://m.edsoo.ru/ffOb2fe6
59 VYpok-uccnenopanue "M3ydyeHne CBOMCTB IEKTPOMAarHUTHBIX 1 bubnuotexa [JOK
BOJIH C ITOMOIIIbI0O MOOMIIBHOTO TenedoHa" https://m.edsoo.ru/ffOb2c6c
60 Pemenwue 3a/1a4 Ha OTMpEICIICHAE YaCTOTHI M JITHHBI 1



https://m.edsoo.ru/ff0b197a
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AIEKTPOMATHUTHOU BOJIHBI

61 DJeKTpoMarHuTHas npupojia ceeta. CKOpocTh CBETA. bubnmnoreka HOK
BoiHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Hcrounnku ceera. [IpsMonnHeitHOe pacipOoCTpaHEHUE CBETA. bubmmoreka [JOK
3atmenust CosHia v JIyHbl https://m.edsoo.ru/ffO0b3658
63 3aKoH oTpaxxeHus cBeTa. 3epkana. Pemienue 3aiau Ha bubmmoreka [JOK
IIPUMEHEHHUE 3aKOHA OTPaKCHUS CBETa https://m.edsoo.ru/ff0b38c4
64 | IIpemomiieHue cBeTa. 3aKOH MPEIOMIICHUS CBETA bubmmorexa [JOK
https://m.edsoo.ru/ff0b3aea
65 [TonHoe BHyTpeHHee oTpakeHue cBera. Mcrons3oBanue bubnuorexa [IOK
MIOJIHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOJAX https://m.edsoo.ru/ffOb3c5c
JlaboparopHas paboTta "HccienoBanue 3aBUCMMOCTH yIiia
66  mpermomileHUsl CBETOBOIO JIy4a OT YIJia aJIeHUs Ha TPaHUIle
"Bo3myx-crexino""
67 Ypok-koHpepenius "Vcnonb30BaHre TOTHOTO BHYTPEHHETO
OTpa)XEHHUsI: CBETOBO/IbI, ONTUKOBOJOKOHHAS CBA3B"
bubmmnoreka HOK
68  JIma3el. OnTHYecKas cuia JTUH3bI https://m.e dsol_.[ru JFOb3f2c
69  Iloctpoenue u300pakeHUH B TUH3aX Egg?;&f;;gﬁ}:mb 442
70 JlaGopaTtopHast pabota "Onpezaenenne POKyCHOTO PacCTOSTHUS bubmuoreka [IOK
U ONTHYECKON CHIIBI COOUpAroLIel JTUH3bI" https://m.edsoo.ru/ff0b4206
71 VYpok-koHpepenuus "OnTruueckue JMH30BbIE TPUOOPHI" Eggﬁ?ﬁ:ﬁfﬁ}; Oc0aTe
72  T'ma3 kak onTuyeckas CUCTeMa. 3peHue bubnmorera LHOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koupepennus "Jledextsl 3penus. Kak coxpanuts

3penue"
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74 Paznoxenne 6enoro ceera B ciektp. OnbiTel HpioTOHA. Bu6mumoteka [JOK
Ciio)keHue CeKTpalibHBIX 1IBETOB. [[ucnepcus ceeta https://m.edsoo.ru/ff0c0f4c
" . " Bubmunorexa IIOK
75  JlaboparopHas padora "M3MepeHne JUIMHBI CBETOBOM BOJHBI https://m.e dsog)_.[ru /F10c060a
76 VYpoxk-nipaktukyM "BoiIHOBBIE CBOMCTBA CBETA: AUCHEPCHUS,
uHTepdepeHys u auppaxuaus”
77  OmnswiTel Pesepdopaa u muranerapHasi MOACIL aTOMa ﬁg&?ﬁ;fg;gﬁ}:f 0c12a8
78  Ilocrymarel bopa. Moxens atoma bopa
79 Hcnyckanue u morjiomnieHre ceera atoMoM. KBaHTHI. bubmmoreka [JOK
JIuneityaThie CIEKTPbI https://m.edsoo.ru/ff0c144c
Bbu6moreka [JOK
80 | Ypok-mpaktukym "HabntoneHre CieKTpoB UCITyCKaHHs" https://m.e dsog)_.lru /F0c1550
81 | PamuoakTUBHOCTH U €€ BUIIBI buGnuorexa [IOK
https://m.edsoo.ru/ff0c1672
82 | Crpoenue aTroMHOrO sifipa. Hykinonnast Moens brbmmorexa [TOK
https://m.edsoo.ru/ffOc18ac
83  PammoaxTuBHBIE IpeBparieHus. M30Tombl Eg&?ﬁ;ﬁ;{;gﬁ}; Oclald
84  Pemenwue 3agau no Teme: "PagroakTHBHBIE TpeBpanieHus " bubmmorexa LIOK
https://m.edsoo.ru/ffOclb4a
85 | Ilepuwon momypacmana
86 VYpoxk-koHpepennus "PagnoakTUBHBIC U3IYICHUS B IPUPOJIE, bubnuotexa [JOK
MEJNINHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHbie peakuu. 3aKOHbI COXpaHEHUS 3apsSI0BOIO U bubnuoreka [IOK
MacCOBOTO YHUCEII https://m.edsoo.ru/ff0c1c58
88 | DHeprus cBs3M aTOMHBIX sijiep. CBA3b MAacChl U YHEPTUU bubmmorexa [JOK

https://m.edsoo.ru/ffOcld7a
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89  Pemenwue 3agau no Teme "Snepueie peakuun" 1
90 Peakuuu cuntesa u genenusd siaep. ICTOUHMKY SHEpruu 1 bubmuorexa [JOK
ConHua u 38€31 https://m.edsoo.ru/ff0c1e88
01 Ypok-koubepenmus "SAnepHas sHepreTuka. [leiictBus 1 1
PaIMOaKTUBHBIX U3JIYYEHUM Ha 5KUBBIC OPTAaHU3MBI"
[ToaroroBka Kk KOHTPOJIBHOU PabOTE MO TEME
92  "DNeKTpOMAarHUTHOE IMOoJIe. DICKTPOMATHUTHEIC BOJTHBI 1 bubmmorexa [JOK
P Hoe: P ' https://m.edso0.ru/ff0c223e
KBanTtoBbIe sBIIeHUS
93 KonTtponpHas pabota mo Teme "DeKTpOMarHuTHOE TOJIE. 1
DneKTpoMarHuTHbIe BOJHBI. KBaHTOBBIC siBiIeHUS"
[ToBTropenue, o6o0menue. JlabopaTopusie pabOTHI 1O KypCy bubnuorexa [IOK
94 . 1 1
"Bzaumonencraue tea" https://m.edsoo.ru/ff0c245a
95 Tloeropenue, 06o6menue. [ToBTopenne Kypea 8 Kiiacca 1
96  Bxoanas KOHTpOJIbHAA paboTa 1
97  Tloeropenue, 06o6menue. [ToBropenue Kypca 9 Kinacca 1
98  Urorosas KOHTpoOJBHAs paboTa 1
[ToBTOpenue, o600menue. JlaboparopHsie pabOTHI IO KypCy bubnnorexa [JOK
99 " " 1 1
CBeTOoBBIC SIBICHUS https://m.edsoo.ru/ff0c2c52
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 27
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOU ITIPOT'PAMMBI OCHOBHOTI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
nposep
1€eMOro
pe3yJbT
aTa

11
1.2

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

pa3indaThb ABJICHHA 110 OIIMCAHHUIO UX XAPAKTCPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JAEMOHCTPHUPYIOIIUX JAHHOC (bl/ISI/ILIeCKOC SIBJICHUC

13

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MYECKHUX SIBICHUNW B OKPYKAIOIIEM
MHUpE, B TOM 4YHCJIC (U3UYECKUE SBJICHUS B TPUPOJE, NMPH ITOM IEPEBOIUTH
MPAKTUYECKYI0 3a7ady B Y4eOHYI0, BBIICTATh CYIIECTBCHHBIE CBOMCTBA
(mpu3HakK) GU3NIECKUX SABICHUN

14

1.5

1.6

1.7

1.8

1.9

ONHKCBHIBATh HM3YyYCHHbIE CBOMCTBA Tel U (U3UYECKHE SBICHMS, HCHOIb3Ys
¢u3nveckue BETUYMHBL, TPU OMHCAHUHM IPABHIBHO TPAKTOBATH (HU3UUECKUI
CMBICJI HCHOJb3YEMBIX BEJIWYMH, UX O00O3HAueHUs M EJUHMULBI (PU3MUYECKUX
BEJIMYMH, HaXOAUTh (DOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIHUUHY C
JPYTUMH BEJIMYMHAMM, CTPOUTH TpaUKH W3YUYEHHBIX 3aBUCUMOCTEH (pru3nueckux
BEJINYUH

XapaKTCPpHU30BaATh CBOIMCTBa TCI, (1)I/I3I/I‘~I€CKI/IG SABJICHHUA W IIPOLECCHI, HCIIOJIb3Ys
HN3YUCHHBIC 3aKOHBI, IIPU 3TOM JaBaTb CJIIOBCCHYHO q)OpMy.TII/IpOBKy 3aKOHa H
3aIlMCbIBATh €0 MAaTCMATUYCCKOC BBIPAXKCHUC

OOBSICHATh (PM3WYECKHE SIBJICHHUS, TPOIECCHl U CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE€ CHUTyallud INpPaKTUKO-OPUEHTHPOBAHHOIO  XapaKTepa: BbIABIATH
MPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00bICHEHUE U3 | — 2 JIOTHYECKUX 11aroB
c omopoit Ha 1 — 2 M3y4YEHHBIX CBOWCTBa (PU3MUECKUX SBJICHUH, (PU3MUECKHX
3aKOHA WJIM 3aKOHOMEPHOCTH

pemath pacuéTHble 3a7aud B 1 — 2 nelcTBUS, MCIOJIB3YS 3aKOHBI U (OPMYIIBI,
CBsI3bIBalOIME (DU3MYECKHE BEJIMYMHBI: Ha OCHOBE aHaliM3a YCJIOBUS 3a]laud
3aMMCchbIBaTh KPATKOE yCIOBHE, MOJACTABIATh GU3NUECKUE BEIUUNHBI B (OPMYIBI U
IPOBOJUTH PacuéThl, HAXOUTh CIIPABOYHBIE JaHHBIE, HEOOXOUMBIE JJIS PELICHUs
3a/1a4, OLIEHUBATh PEATMCTUYHOCTh NOJy4YEeHHONU (PU3MUECKON BEIMUNHBI

pacrio3HaBaTh HpPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOLIM (PU3HMUECKUX
METOJIOB, B OINHCAaHUU HCCIIEJIOBAaHMS BBIACNATH IMPOBEPAEMOE MNPEIIOI0KEHUE
(rumotesy), pa3iauyaTb U WHTEPHIPETUPOBATH IMOJYYEHHBIH pe3yabTaT, HaXOIUTh
OIIMOKH B XOJI€ ONBITA, JIeJaTh BHIBOJBI 10 €r0 pe3yjibTaTaM

MPOBOAMTH ONBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHUM WU (DU3MUECKUX
CBOWCTB Ten: (OpMyJIHpOBAaTh MpPOBEpSEMbIe NPEANON0KEHUs, CcoOUpaTh
YCTaHOBKY M3 [MPEAJIOKEHHOTO0 OOOpy/lOBaHUS, 3alMChIBaTh XOJ ONbITA U
(bopMynHpOBaThH BHIBOJIBI

1.10

BBINOJIHATh TPSMBbIE W3MEPEHUs! C HCIOJIb30BAaHUEM AaHAJOTOBBIX M IHM(POBBIX
npuOOpOB, 3aMMChIBaTh MOKa3aHHUA NPUOOPOB € YYETOM 3alaHHOM abCONMIOTHON
HOTPEIIHOCTH U3MEPEHUM

1.11

MMPOBOAUTH UCCIICAOBAHUC 3aBUCUMOCTHU OHHOﬁ (I)I/I3I/I‘{CCKOI‘/’I BCIIMYHUHBI OT I[perﬁ
C HUCIIOJIb30BAHHUEM IMPAMBIX H3MepeHHﬁ, Y4aCTBOBATh B IJIAaHWUPOBAHUU yqe6Hor0




UCCIIEIOBaHMsI, COOMpaTh YCTAHOBKY M  BBIMOJHATH HU3MEPEHHs, CIeays
NPEUIOKEHHOMY TUTaHy, (DMKCHPOBATh pE3yJbTAaThl IMOJYYCHHOH 3aBUCHUMOCTHU
busznyecKux BENUYMH B BUJE MPEAJOKEHHBIX TalOnul U TpaduKoB, JenaTh
BBIBO/JIbI 110 pE3YJIbTaTaM UCCIIETOBAHUS

IMPOBOAWUTHL KOCBCHHBIC U3MCPCHUSA (I)I/IBI/I‘-IGCKI/IX BCJIMYHH, CICAYS Hp@ﬂﬂO)KCHHOfI

1.12  uHCTPYKUMHM: HOpPU BBIIOJIHEHUU H3MEPEHUN COOMpaTh HKCHEPUMEHTAIbHYIO
YCTAHOBKY ¥ BBIYHUCIISTH 3HAYCHUE HCKOMOW BETMYMHBI
113 coOnrofarh mpaBUia TEXHUKH O€30MAacCHOCTH INpu padore ¢ 1abOpaToOpHBIM
o0opynoBaHHEM
yKa3bplBaTh IMPUHIMIIBI JEHCTBUA NPUOOPOB M TEXHUUYECKUX YCTPOMCTB,
114  X@PAKTEPU30BATH TPHHIMIIEI NeMCTBUSL M3YYEHHBIX NPHOOPOB M TEXHHUYECKUX
YCTPOMCTB € HOMOILBIO UX ONUCAHMsI, UCTIONIB3YS 3HAHUS O CBOMCTBaX (pU3MUECKUX
SBJICHUN U HEOOXOAMMBbIe (PU3UYECKHE 3aKOHBI M 3aKOHOMEPHOCTH
NPUBOANUTH TMPHUMEPH (HAXOAUTh WHGPOPMALMIO O TpPUMEpax) MPAKTHYECKOTO
UCIOJIb30BaHUS (PU3UYECKUX 3HAHUN B IOBCEAHEBHOM KU3HHU I oOecredeHus
1.15  Oe3omacHocTH mpu OOpalleHHH € NpUOOpaMU U TEXHUYECKUMH YCTpOIlCTBamH,
COXpaHEHMsI 3J0POBbS M COONIOJIEHHS HOPM 3KOJOIMYECKOrO IOBEIEHHUS B
OKpY’Karollleu cpeze
OCYILECTBIISATH OTOOP UCTOYHUKOB MH(OpMaIK B ceTH IHTepHET B COOTBETCTBUU
116  © 33/IAHHBIM IOHCKOBBIM 3aNPOCOM, HA OCHOBE HMCHOLIMXCH 3HaHUH U TyTEM
CpaBHEHMs pa3jIMYHbIX MCTOYHHMKOB BBLIEIATH MH(POPMAILMIO, KOTOpas SBISAETCA
IIPOTUBOPEYMBOM UM MOXKET OBITh HEJOCTOBEPHOI
UCTIONIB30BAaTh TPU  BBIMOJHEHUH YYEOHBIX 3aJaHWi  HAYYHOIOIYJISPHYIO
117  ‘mTepatypy (U3MYECKOro COoAep)KaHusl, CIIPAaBOYHbIE MaTepHallbl, PECypChbl CETH
WutepHer, Bnanerp npuéMamMu KOHCIIEKTHPOBAaHHUS TEKCTa, IpeoOpa3oBaHUs
UH(pOPMAaLIUU U3 OAHOM 3HAKOBOM CUCTEMBI B IPYTYIO
CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE 2
— 3 UCTOYHMKOB MHPOpMAIUH (HU3HUUECKOTO COACpPKAHMSL, B TOM YHUCIIE YyOJINYHO
1.18  nenmate KpaTkue COOOLIEHMS O pe3yiabTaTax MPOEKTOB MM  y4eOHBIX
WCCIIEIOBAHUM, TPU H3TOM TPAMOTHO HCHOJIb30BATh HM3YUYEHHBIA TOHSITUHWHBINA
anmapar Kypca QU3UKHU, CONPOBOXK/IATh BHICTYIUIEHUE ITPE3eHTALIUEH
OpU  BBIOJHEHMHM Y4eOHBIX IPOEKTOB UM  HCCIEJOBAaHUI  pacrpenensirTb
00513aHHOCTH B TPYIIIIE B COOTBETCTBUH C MOCTABJICHHBIMHU 33/1a4aMH, CICANUTH 32
1.19  BhImomHEHMEM IUIaHA JCWCTBUI, aJeKBATHO OLIEHWBAaTh COOCTBEHHBIM BKJIAJ B
NeSITeIbHOCTh ~ TPYIIBI, BBICTPaMBaTh KOMMYHUKAaTHBHOE B3aMMOICHCTBUE,
YUUTBIBAsi MHEHHE OKPYKAIOIINUX
8 KIIACC
Kon
nposep .
AEMOLO IIpoBepsiemble NpeaMeTHBIE Pe3YJAbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJbT
ara
11 MCII0JIb30BaTh NOHATHS
12 pas3nuyath SBJICHHS 110 ONMUCAHHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE
13 pacrio3HaBaTh NPOSIBIEHHE H3YYEHHBIX (U3UUECKUX SBICHUH B OKpY’KaIOIIEM

MHUpE, B TOM uyHclie (pU3MYECKHe SIBICHHUsS B NpPHUpOJE, NMPHU 3TOM NEPEBOIUTH




14

1.5

1.6

1.7

1.8

INPaKTUYECKYyl0 3ajady B Y4eOHYIO, BBLIEIATh CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKM) HPU3NYECKUX SIBICHUIH

ONHUCBHIBATh HU3YyYCHHBIE CBOWCTBA Tel M (DU3UYECKHE SBICHHS, HCIOIb3Ys
dbuznyeckue BEIUYUHBL, TPU OMHMCAHWU MPABUIBHO TPAKTOBATh (PU3NUECKUIA
CMBICJI UCTIOJIb3YEMBbIX BEJIMYMH, 0003HAUCHUS U eIUHUIBI (PH3HMUECKUX BEIUYHH,
HaXOJUTh (DOPMYJIbI, CBA3BIBAIOIINE JTAaHHYIO (DU3UYECKYIO0 BEIMUYUHY C IPYTHMHU
BEJIMYMHAMU, CTPOUTH IPaUKU U3YYEHHBIX 3aBUCUMOCTEH (HU3MYECKUX BEITUNUUH

XapaKTepU30BaTh CBOWCTBA TeJ, (M3MUECKUE SIBJICHHSI W TPOIECCHI, UCTIOIb3YS
M3YYEHHBbIC 3aKOHBI, MPHU 3TOM JaBaTh CJOBECHYIO (OPMYIHPOBKY 3aKOHA M
3alUCBHIBaTh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE

OOBSACHATh (PU3UYECKUE MPOILECCHl M CBOMCTBA TN, B TOM YHUCIIEC M B KOHTCKCTE
CUTyallMil  MPaKTHKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATH NPHUYUHHO-
CJIE/ICTBEHHBIC CBSI3M, CTPOUTH OOBsCHEHHE M3 | — 2 JOTHYECKHX IIAroB C
nmoMoIbio 1 — 2 N3ydeHHBIX CBONCTBA (M3UYECKUX SBJICHUM, (PU3MYECKUX 3aKOHA
WJTU 3aKOHOMEPHOCTH

pematb pacuéTHble 3a7ayd B 2 — 3 AEWCTBUS, UCIOJIb3YS 3aKOHBI U (OPMYJIBI,
CBsI3bIBalOIME (DPU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJlauu
3alMChbIBaTh KpPaTKOE YCIIOBUE, BBIBISITH HEAOCTAaTOK MJAHHBIX JJIsl PEIIEHUs
3ajjaud, BBIOMpATh 3aKOHBI M (OPMYJIbI, HEOOXOAMMBIE Ml €€ peLIeHHUs,
IPOBOJUTH PAcUEThl M CPAaBHUBATH MOJYyYEHHOE 3HAUE€HUE (PU3NUECKON BEITMUMHBI
C U3BECTHBIMU JJAHHBIMU

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh IPHU MOMOUIM (PU3UUECKHX
METOJOB, MCIOJIb3ys OIIMCAaHUE HCCIENOBaHUA, BBIACIATH IIPOBEpsAEMOE
IIPEATOJIOKEHNE, OLICHUBATh IIPAaBUIBHOCTD ITOPsIKA ITPOBEACHUS HCCIEA0OBAHMS,
Jle1aTh BBIBOJIbI

1.9

1.10

1.11

1.12

MPOBOAUTH OMBITHI MO HAOMIOACHUIO (U3WYECKUX SBICHUM WU (DU3HMUECKUX
CBOMCTB Tell: (OpPMYJIUPOBATh MPOBEPSIEMBbIE TMPEANOIOKEHUS, COOUpaTh
YCTaHOBKY U3 TMPEAJI0KEHHOTO O0OpyIOBaHMS, OMUCHIBATH XOJl OMbITa U
(bOopMyITUPOBAThH BHIBOIBI

BBITIOJHATL MPAMBIC HU3MEPCHHA C MCIIOJIB30BAHUCM aHaJIOTI'OBBIX HpI/I60pOB n
JAaTYUKOB (PU3MUECKUX BEIMYUH, CPABHHUBATH PE3YNIbTaThl U3MEPEHUHl ¢ yuéToM
3a/1aHHOM a0COJIIOTHOM MOTPEIIHOCTH

IPOBOAMTDH UCCIIEIOBAHNUE 3aBUCUMOCTU OJHON (PU3NYECKON BEIMYMHBI OT APYroit
C MCIIOJIb30BAaHHEM MNPSIMBIX M3MEPEHU: MIaHUPOBaTh MCCIIEJOBAaHUE, COOUPATH
YCTAaHOBKY M  BBINOJHATH H3MEPEHMS, CIEAys MNPEIJIOKEHHOMY IUIAHY,
(bUKCUPOBaTh Pe3yNbTaThl OJYYECHHON 3aBUCUMOCTH B BHJI€ TaOIUI] U IPapUKOB,
JleNaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEI0BAHUS

OPOBOJUTh KOCBEHHbIE H3MEpEeHUs (PHU3MUECKUX BEJIMYMH: IUIAHUPOBATH
U3MEpEeHUs, cOOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY, CIeNysl MPEeasIOKEHHOMN
WHCTPYKIUU, U BBIYUCIIATH 3HAYECHHUE BEJIMYUHBI

1.13

1.14

1.15

coONrofaTh MpaBUlia TEXHUKU O€30MacHOCTH Tpu padoTe ¢ JTabOpaTOpHBIM
00opyI0BaHEM

XapaKTepu30BaTh MPUHIUIBl JEHCTBHUS H3YYEHHBIX MPHUOOPOB M TEXHHUYECKHX
YCTPOMCTB C ONOpOM Ha UX OIMCaHWs, HCHOJIb3ysl 3HAaHUSA O CBOMCTBaX
bu3nyecKuX SIBICHUN 1 HE0OX0AUMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH

pacro3HaBaTh MPOCTblEe TEXHUUYECKHUE YCTPOWCTBA U U3MEPHUTENbHbIE MTPUOOPHI MO
CXEMaM M CXEMAaTHUYHBIM PHUCYHKaM, COCTaBJIATb CXEMBbI IEKTPUUYECKUX ILIETEH C
NOCJIEIOBATENBHBIM M NAapaJlJIebHBIM COECIUHEHHUEM JJIEMEHTOB, pa3inyas




YCJIOBHBIC 0003HaYCHHUS PJIEMEHTOB SJIICKTPHUICCKUX ueneﬁ

1.16

IPUBOJIUTH MPUMEPHl (HAXOAUTh WHGOPMALMIO O MIpUMEpax) MPAKTUYECKOTO
UCTIONIb30BaHUsl (DU3MYECKUX 3HAHWUW B MOBCEJIHEBHOUN KHM3HU I 00CCIICUCHHS
0e30macHOCTH TpHu oOpalleHuu ¢ mpudopaMu M TEXHUYECKUMHU YCTPOHCTBaMH,
COXpAaHECHHS 37I0POBBbS W COOJIIOJICHUS HOPM DJKOJIOTMYECKOTO TIOBEJACHUS B
OKpY>Kalolleu cpene

1.17

1.18

OCYILECTBIISATh TIOUCK MHPOpPMAUU (HU3NIECKOTO COoepKaHus B cetu VHTepHeT,
HA OCHOBE WMCIOMIMXCS 3HAHUW W TYTEM CpPaBHEHUS JOMOJTHHUTEIHHBIX
UCTOYHUKOB BBIACIATh WH(MOPMAIMIO, KOTOpasi SBJISCTCS MPOTUBOPEUYMBON WIIH
MOJKET OBITh HEIOCTOBEPHOU

UCTOJIB30BaTh MpPHU  BBIIOJHEHWH YUYEOHBIX 3aJaHUi  HAYYHO-TIOMYJISAPHYIO
auTepaTypy (pU3MYECKOro colepikaHus, CIPaBOYHBbIE MaTepualbl, PeCypChl CETH
WHrepner; Bianerb npuéMamMu KOHCIIEKTHUPOBAHMSI TEKCTa, IPeoOpa3oBaHUs
uH(pOpMaIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

1.20

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIeHUs, 0000mas
WH(OPMAIIMIO W3 HECKOJBKUX HCTOYHUKOB (DU3MUYECKOTO COACPXKAHHS, B TOM
yrciie MyOJIMYHO MPEICTaBIATh PEe3yabTaThl MPOCKTHONW WM HCCIIEI0BATEIbCKOMN
JIEATEIIbHOCTH, MPU 3TOM TPAMOTHO MCIIOJIb30BaTh HU3YYEHHBIA MOHSATUUHBINA
anmnapar Kypca (U3HKHU, CONPOBOXK/IAaTh BRICTYINICHHE IPEe3eHTalneH

IIPH BBIITOJIHCHUU YYEOHBIX TMPOCKTOB M HWCCICAOBAHUN (PH3UYECKHX MPOIECCOB
pacrpenesiath O00S3aHHOCTH B TPYIIE B COOTBETCTBHH C IOCTaBICHHBIMU
3a/ladyaMu, CJICTUTH 32 BBIOJIHCHUEM IUIaHA JICUCTBUH M KOPPEKTHPOBATH €rO,
aJICKBaTHO OLICHMBATh COOCTBEHHBIN BKJIAJ B ICATCILHOCTh TPYIIIbI, BEICTPAUBAThH
KOMMYHHKAaTHBHOE  B3aWMOJICHCTBHE, TMPOSBISAA T'OTOBHOCTH  pa3pemiaTh
KOH(JIUKTBI

9 KJIACC

Kona
npoBep
sIEeMOT0
pe3yJbT
ara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

11
1.2

HCIIOJIB30BATh U3YYCHHBIC ITIOHATUS

Pas3iinvdaTh SABJCHUA 11O ONMMCAHWUIO UX XaPaKTCPHBIX CBOICTB U Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/ILI€CKOG SIBJICHUC

13

14

1.5

pacrio3HaBaTh MPOSIBIEHHE H3YyYEHHBIX (U3UUECKUX SBICHUH B OKpYXKarolleM
MUpE, B TOM 4Hclie (pU3UYECKHe SBICHUS B HPHUPOJE, NMPHU 3TOM NEPEBOIUTH
NPaKTUYEeCKYyl0 3ajady B Y4eOHYIO, BBLACIATh CYIIECTBEHHBIE CBOMCTBa
(mpu3HaKku) HU3HUECKUX SIBICHUN

ONKCHIBaTh H3YYECHHbIE CBOMCTBA Tel U (U3MUECKHUE SIBICHUS, HCIOJIb3YS
¢u3nueckue BETUYMHBI, NPU ONHCAHUHM MPABUIBHO TPAKTOBATH (U3UUECKUI
CMBICJT MCTIOJIb3YEMbIX BEJTUYMH, 0003HAYECHUS U €IUHULBI (PU3NUYECKUX BEIMYUH,
HaXoIuTh (HOPMYJbl, CBSA3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BEJIMYMHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH IpaUKU U3yYEHHBIX 3aBUCUMOCTEN (DHU3HUECKUX BEIUYUH

XapaKTEPHU30BaATh CBOMCTBA TCII, @Hanecxne ABJICHUA W NPOLCCCHI, MCIIOJb3Ys




1.6

1.7

M3YYEHHbIE 3aKOHBI, MPHU 3TOM JaBaTh CJOBECHYIO (OPMYIHPOBKY 3aKOHAa U
3alUCBHIBaTh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE

OOBSACHATh (PU3UYECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHUCIIE W B KOHTEKCTE
CUTyallMii  MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATh MPUYHMHHO-
CJIE/ICTBEHHBIC CBSI3H, CTPOUTH OOBSCHEHHE M3 2 — 3 JIOTMUYECKHX IIAaroB C
MOMOIIBIO 2 — 3 M3YYEHHBIX CBOMCTBA (PM3MYECKHUX SBJIICHUH, (DU3UIECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH

pemiath pacuy€THbIC 3ajayu (Omuparoumecss Ha cucremy u3 2 — 3 ypaBHEHHH),
MCIIOJIB3YS 3aKOHBI U (JOPMYJIbI, CBA3BIBAIONINE (PU3HMUECKHE BETUYUHBI: HA OCHOBE
aHaJM3a yCIIOBUS 3a7[auM 3alUMChIBaTh KPATKOE YCIOBUE, BBISBISATH HEJOCTAIOIINE
WK WU30bITOYHBIE JAaHHBIE, BHIOMpATh 3aKOHBI U (HOPMYIBI, HEOOXOAMMBIEC IS
pelIeHHs, MPOBOAUTH pPAcu€Tbl U OICHUBATH PEATUCTUYHOCTH IOTYYEHHOTO
3HaYeHUs (PU3NYECKON BETMUUHBI

1.8

1.9

1.10

1.11

1.12

1.13

paciio3HaBaTb HpO6J’IeMH, KOTOPBIE MOXHO pPCIINTh IIPpU IMOMOINN (bl/I3I/I‘IeCKI/IX
MCTOJ0B, HCIIOJIb3YyA OIIMCAaHUC HCCJICAOBAHMA, BBIACIIATH IMPOBEPACMOC
MMPCAIIOJIOXKCHUC, OLCHUBATL IIPABUIIBHOCTL IIOpsAAKaA IIPOBCACHUA HCCIICAOBAHMA,
ACJIaTb BBIBOABI, MHTCPIPECTUPOBATL PC3YJIbTAThI Ha6JIIO[[GHI/II71 1 OIIBITOB

IMPOBOAWTL OIIBITHI I10 Ha6JIIOI[€HI/IIO (1)I/I3I/I‘~I€CKI/IX SIBJICHUN WJIN CI)I/I3I/I‘-IGCKI/IX
CBOMCTB TE€JI: CaMOCTOSTEIbLHO C06HpaTb YCTaHOBKY U3 H30BITOYHOIO Ha6opa
O60py,I[OBaHI/I$I, OIMKUCBIBATh XOJ OIlblTa W C€ro pe3yJIbTaThl, (I)OpMy.]'II/IpOBaTb
BBbIBOJbI

IPOBOAMTD MPU HEOOXOJIUMOCTH CEPUIO NMPSAMBIX U3MEPEHUM, ONpEAEsis CpeHee
3HAUCHHE M3MEpIeMOi BeIM4YMHbI ((POKYCHOE PacCTOsSTHHE COOMpAIOIIel JTHH3bI),
000CHOBBIBAThH BBIOOP CIIOC00a M3MEpEHUs (M3MEPUTETHLHOTO TPHOOpPa)

OPOBOJIUTH  HCCJICIOBAaHWE  3aBHCUMOCTEH  (U3MYECKHX  BEIMYMH  C
UCIOJIb30BAaHUEM  MpPSIMBIX  W3MEPEHUH:  IUIAaHUpPOBAaTh  HCCIEIOBaHMUE,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (PUKCHUPOBATH pPE3yJbTaThl MOIYYEHHON
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHUJE TAOMUIM TpaUKOB, JIENaTh BHIBOJbI
10 pe3yJibTaTaM MCCIIEI0BaHUS

IPOBOAMTH KOCBEHHbIE H3MepeHus (U3NYECKUX BEJIWYMH: IJIAHUPOBATh
U3MEpEeHus, cOOUpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATh U3MEPEHHUS,
ciaenys TPEUIOKEHHOM MHCTPYKLIHMH, BBIUHCIATH 3HAYEHUE BEIWYUMHBI U
AQHAJIN3UPOBATh IIOJYYEHHBIE pE3yJIbTaThbl C YYETOM 3aJaHHOM IOIPELIHOCTH
U3MEPEHUMN

coOnrofaTh MpaBUiia TEXHUKH O€30MAaCHOCTH Mpu padoTe ¢ JabopaTopHBIM
o0opynoBaHEM

1.14

1.15

1.16

pa3jindaTb OCHOBHBIC ITPU3HAKU U3YYCHHBIX (1)I/I3I/ILICCKI/IX MOJEIEH: MaTCpHraJIbHasA
TOYKa, a0COJIFOTHO TBépI[OC TECIIO, TOYEYHBIM MCTOUYHHUK CBCTA, JIy4, TOHKad JIMH3a,
IJI1aHeTapHasd MOACIIb aTOMA, HYKJIOHHAad MOACIIb aTOMHOI'O AApa

XapaKTepu30BaTh MPUHIUIBl JCHCTBHUS H3YYEHHBIX MPHUOOPOB U TEXHHUYECKHX
YCTPOMCTB C ONOPOM Ha UX OIUCaHUS, MCIOJIb3ys 3HAaHUA O CBOMCTBAX
bu3nyecKuX SIBICHUN U HE0OXO0AUMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH HW3YYEHHBIX TEXHHYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTHUECKUX IPOLECCOB IpHU
peleHnn y4eOHO-TIPaKTUYECKUX 3ajjady, ONTHYECKHE CXEMbl Ul IOCTPOEHUs
n300pa’keHMii B TUIOCKOM 3epKaJie ¥ cOOMparolie J1H3e

1.17

OPUBOANUTH TMPHUMEPH (HAXOAUTh HH(POPMALMIO O TMpUMepax) MPaKTHYECKOTO
UCIOJIb30BaHUsl (DU3MUECKUX 3HAHUN B MOBCEJIHEBHOM KHU3HU Jis1 OOecredeHus




0e30macHOCTH MpU OOpaIIeHUH ¢ MPUOOpaMU M TEXHUYECKHUMH YCTPOWCTBaMH,
COXPAHEHHS 37I0POBBbSI U COOJIIOJICHUS HOPM DKOJIOTUYECKOTO TIOBEICHUS B
OKpY>Kalolleu cpene

1.18

1.19

OCYIIECTBIISITH MOUCK MHPOpManuu (HU3MUECKOTO coaepkaHus B cetu MHTepHer,
CaMOCTOSITENIHO (POPMYJHPYS MOMCKOBBIA 3alpoC, HAXOAUTh MYTH ONPEIEICHUs
JIOCTOBEPHOCTH TOJYYEHHOH HHQOpPMAIMM Ha OCHOBE MMEIOIIMXCS 3HAHUM U
JIOTIOJTHUTEIbHBIX HCTOYHUKOB

UCTOJIB30BaTh MpPHU  BBIIOJHEHWH YUYEOHBIX 3aJaHUi  HAyYHO-TIOMYJISAPHYIO
auTepaTypy (pU3MYECKOro colepikaHus, CIpaBOYHbIE MaTepuajbl, PeCypChl CETH
WHrepner; Biagerb npuéMamMM KOHCIIEKTHUPOBAHMSI TEKCTa, IPeoOpa3oBaHUs
nH(pOpMaIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

1.21

CO3/1aBaThb COOCTBEHHBbIE ITMCBMEHHBIE M YCTHbIE COOOIIEHUS Ha OCHOBE
UH(POPMALIUU U3 HECKOJBKHX HCTOYHHKOB (PM3MUECKOTO COAEPIKaHUs, MyOIMIHO
IIPEJCTaBIIATh PE3YAbTaThl NPOCKTHOW WM HCCIENOBATEIBCKONW NEATEIbHOCTH,
IIPH 3TOM I'PAaMOTHO HCIIOJIb30BATh U3Y4YCHHBIN MOHATUIHBINA anmnapar u3y4aeMoro
pa3znena (U3MKM M CONPOBOXKIATh BBICTYIUIGHHE Ipe3eHTauuel ¢ yuérom
0COOEHHOCTEHN ayAUTOPUU CBEPCTHUKOB

IIPY BBIMOJIHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAHUI (H3MUECKUX IMPOIECCOB
pacnpesienats OOS3aHHOCTH B TIpyIIEe B COOTBETCTBUM C IOCTAaBICHHBIMHU
3aJa4aMy, CICIUTHh 3a BBINOJIHEHHEM IUIaHa ACHCTBUH M KOPPEKTUPOBAThH €ro,
aJICKBaTHO OLICHMBATH COOCTBEHHBIN BKJIAJl B IEATEILHOCTH TPYIIIBI, BEICTPAUBAThH
KOMMYHUKAaTHBHOE  B3aMMOJCHCTBHE, MPOSBISAS  TOTOBHOCTh  pa3periaTh
KOH(JINKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kox

pa3a  dJiemMe

€Jja HTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUA

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHUPA

®usuka — Hayka o mnpupoze. SBineHus npuponbl. Ousnyeckue SBICHUA:

1.1  mMexaHuMuecKkHue, TEIUIOBbIE, JJIEKTPUYECKUE, MarHUTHbIE, CBETOBBIE,
3BYKOBBIE
19 dusnueckue BenUuMHbL. M3mepenue ¢usnueckux BenuuuH. Pusnyeckue
' npuOopsl. [lorpemHocTs u3mepeHnii. MexxayHapogHasi CUCTEMA E€ANHMUIL
EcrecTBeHHOHay4yHBId ~ METOJ IO3HAHUSA: HAOJIIOJEHHE, I1OCTAaHOBKA
1 1.3  HayuHOro BOMNpOCa, BBIABM)KEHHE THUIOTE3, SKCIEPUMEHT I10 IPOBEPKE
THIIOTE3, 00BSICHEHNE HAOII0IAaeMOTO SIBICHUS
1.4  Onucanue HpU3NYECKUX SBICHUH ¢ TOMOIIBIO MOJIETIEH
[IpakTuyeckue paboOTHI:
#H##Par###l13mMepeHne pacCTOSHUM.
15 ##HPar#H#113mepenne o0bEMa KUIKOCTH U TBEPIOTO TENA.
' ###Par#H#OnpeneneHue pa3mMepoB MajbIX Tell.
###Par#H#13mepenne  temreparypbl  IIpM  [IOMOILUM  JKUJKOCTHOI'O
TEPMOMETPA U JIaTYHUKA TEMIIEPATYPhI
ITEPBOHAYAJIBHBIE CBEJJEHNM O CTPOEHMU BEILIECTBA
21 ###Par##CTtpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mephl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEILECTBA
29 H#H#Par###/Bukenue yactul BemiectBa. CBsi3b CKOPOCTH JBMXKEHUS YaCTHUI]
' ¢ Temrnepatypoil. bpoyHoBckoe nBuxkenue, 1udpdysus
2.3 | BzaumopeiicTBre YacTHII BEIIECTBA: MPUTSDKEHUE U OTTAIKUBAHUE
H#H#Par#### ArperaTHble COCTOSIHUS BEILIECTBA: CTPOEHUE Ia30B, )KUJIKOCTEH U
24 TBEPABIX (KPUCTAIMYECKUX) Ted. B3auMocBA3b MeEXIy CBOHCTBaAMH
2 ' BEIIECTB B Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM
2.5 | OcobeHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[IpakTuueckue paboOThI:
#HH#Par###0Onenka auaMeTpa aToMa METOA0M PSAJIOB (C HMCIOJIb30BaHUEM
¢dororpaduii).
2.6
##HPar###OnbITHl IO HAOTIOICHUIO TEIUIOBOTO PACHIMPEHUS Ta30B.
#H#HPar#H##0nbITBl 10 OOHApPY)KEHUIO JEHCTBUS CHJI  MOJIEKYJISIPHOTO
OPUTSHKEHUS
JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI
3.1 | Mexanuueckoe JABWKeHHE. PaBHOMEpHOE U HEPAaBHOMEPHOE JBHKEHHE
32 #Hi#Par###Cropocts. CpeHssi CKOPOCTh MPH HEPABHOMEPHOM JBH)KEHUHU.
3 ' Pacuér myTu 1 BpeMeHH JBUKEHUS
33 SlBnenve wHepuMH. 3aKOH WHEPIMH. B3ammonelcTBHE Ten Kak MpUYMHA
W3MEHEHHUs] CKOPOCTH JIBUKEHMS Tell. Macca Kak Mepa MHEPTHOCTH Tella
3.4 ###Par##1lnotHoCTh BemecTBa. CBS3b MIIOTHOCTH C KOJIMYECTBOM MOJICKYIT




B €IMHNIE 00BEMA BEIECTBA

3.5

Cuina xak XapaKTEPHUCTHUKA BSaHMOHefICTBI/If[ TCII

3.6

Cuna ynpyroctu u 3akoH ['yka. 3mMepeHue cuiibl ¢ MOMOUIbIO JUHAMOMETPA

3.7

3.8

###Par###ABnenue TAroTeHnus W cwia TshkecTH. Cuia TSHKECTH Ha JPYruX
manerax. Bec tena. HesecomocTs

Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHHE NMOKOsA. TpeHue B NMPUPOAE U
TEXHUKE

3.9

###Par####Cnoxenue  Cwi,  HAOpaBJIEHHBIX 1O  OJHOM  IPSMOH.
PaBHOelcTBYIOIIAS CHIT

3.10

3.11

3.12

[TpakTrueckue paboOThI:

OrnpezesieHre CKOPOCTH PAaBHOMEPHOTO ABMXKEHUs (IIapuKa B KHUJIKOCTH,
MOJIEIH 3JIEKTPUUECKOro aBTOMOOWIA U Tak fanee). OnpeaeneHue cpeaHei
CKOPOCTH CKOJIBXCHHSI OpyCKa WM IIapuKa IO HAKIOHHOW IJIOCKOCTH.
Onpenenenne I1UIOTHOCTH TBEPAOro Tena. OMBITHL, JIEMOHCTPUPYIOLIHNE
3aBUCHUMOCTh PaCcTsDKEHUS (IeopMaIiui) Mpy>KUHbBI OT MPUIOKCHHON CHITHL.
OnbITHI, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTh CHJIBI TPEHHUSI CKOJIBKEHHUS OT
BEca Teja M XapaKkTepa COMPUKACAIOIINXCS TOBEPXHOCTEN

@usnueckue SBICHUS B IPUPOJE: NPUMEPHl JBIXKEHUS C pPa3IMYHbIMU
CKOPOCTSIMH B )KMBOW U HEXUBOU MPUPOAE, JEHCTBUE CUJIbI TPEHUS B IPUPOAE
U TEXHUKE

TexHu4ueckre yCTpoucCTBa: TMHAMOMETP, TOAIIUITHUKA

TIABJIEHME TBEPIBIX TEJI, JKUJIKOCTEI 1 TA30B

4.1

I[aBJ'IeHI/IC TBépI[Ol"O tena. CrnocoOsl YMCHBIICHUSA U YBCIIMUCHUSA JABJIICHUSA

4.2

I[aBJ'IeHI/IC rasa. 3aBUCHMOCTb JaBJICHUA ra3a OT O6’BéMa, TEMIICPATYypPhbl

4.3

4.4

Ilepenaya naBiacHUs TBEPABIMU TENAMH, XHAKOCTAMU M Ta3aMH. 3aKOH
[Tackans. [IHeBMaTnueckyre MalluHbI

3aBUCHUMOCTh JaBJIEHUS KUJAKOCTH OT TIyOuHbl. [HapocraTuueckuii
napasnokc. Cooburaromuecs cocyabl. ['napaBarueckue MeXaHU3Mbl

4.5

Atmocdepa 3emsn u atMocdepHoe naBieHue. [IpuduHbI cyniecTBOBaHMS
BO3AymHOW  o6ojoukn 3emnu. Omnbir  Toppuuemnu.  3aBHCHUMOCTh
aTMOC(EpHOTo JaBJI€HHs OT BHICOTHI HaJl YDOBHEM MODSI

4.6

4.7
4.8

4.9

4.10

Usmepenne armocdepHoro naBieHus. [lpubopel 1mias  u3MepeHHs
aTMOC(hEepHOTO JTaBJICHUS

JleiicTBHE ®KUAKOCTH U Ta3a Ha MOTPY)KEHHOE B HUX Teso. BrlTankuBaromas
(apxumenoBa) cuiia. 3aKoH Apxumena

[ImaBanue ten. BoznyxomnnaBanue

[IpakTuueckue paboThI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00BEMA MOTPYKEHHON B
JKUJIKOCTh 4acTH Tesna. OnpenesieHNe BhITAIKUBAIOIIECH CUJIbI, JEHCTBYIONIEH
Ha TeNo, IOrpy:KEHHOE B JKUAKOCTb. [IpoBepka HE3aBUCHUMOCTH
BBITAJIKUBAIOIIEH CHJIBI, IEUCTBYIOIIECH HA TEJO B KUIKOCTH, OT MAacChl TeJa.
OnbIThl, JI€MOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAIKMBAIOUIEH  CHUJIBI,
JIEHCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 00BEMA MOTPYKEHHON B KUIKOCTH
YacTH Teja U OT IUIOTHOCTH XKUAKOCTH. KoHCTpyupoBaHue apeoMmeTpa WU
KOHCTPYHWPOBAHME JIOJIKU U ONIPEAEIEHUE €€ rPy30N0AbEMHOCTH

O®uznyeckue SBIEHUS B MPUPOAE: BIMSHHE aTMOCHEPHOro JaBleHUS Ha
KUBOW OpraHu3M, IjaBaHue pbi0
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TexHUYeCKHe  yCTPOWCTBA:  COOOMIAIONIMECS  COCYIbI,  YCTPOHCTBO
BOJIONIPOBO/A, TUAPABIMYECKUI Ipecc, MAaHOMETp, OapoMeTp, BBICOTOMED,
MOPUIHEBOI HACOC, apEOMETP

PABOTA, MOIIHOCTD, SOHEPI'MA

5.1 | Mexanuveckas pabora
5.2 MexaHndeckass MOIIHOCTb
53 [IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBeCHs pplyara
5.4 | [lpumeHeHue mpaBujIa paBHOBECHS pblyara K OJI0Ky
55 «3omotoe mpaBuio» MexaHuku. Kosdduument monesHoro geicTBus
MexaHu3MOB. [IpocThie MeXaHNU3MBbI B OBITY U TEXHHKE
5.6  IloTeHmnmanbHas YHEPTHH TEJa, MOJTHATOTO Haa 3eMIei
5 5.7  Kunerndeckas sHeprus
58 [MomHast MEXaHH4eCKas  OHEprus. 3aKkOH M3MEHEHUSI U COXpaHECHUs
MEXaHUYECKOI HEepTuu
[TpakTrdeckue paboThI:
###Par###Onpenenene pabOThl  CUJIBI  TPEHUS TMPU  PaBHOMEPHOM
5.9 | [IBWXKEHUM Teja M0 FOPU3OHTAIBHON moBepxHOCTU. MccnenoBanue ycnoBuit
paBHOBecus peryara. M3mepenne KIIJ HakiioHHONM mtockoctu. M3ydenue
3aKOHA COXPaHEHHsI MEXaHUYECKON YHEPTHH
5.10 ®wusnyeckue SBICHUS B IPUPOJIE: PhIUATH B TEJIE YeIOBEKa
511 TexHuueckue yCTpoilcTBa: phlyar, MOJBUKHBIA M HENOJBHUYKHBIA OJIOKH,
HAKJIOHHAS TJIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY
8 KIIACC
Kox Kop
pa3n dieme IIpoBepsieMble 3J1eMEHTHI COAEPKAHUA
ela | HTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISPHO-KMHETUYECKOM TEOpUH CTPOCHMS
6.1  BemectBa. Macca u pasMepsl MOJIeKYd. OTMBITEL, OATBEPIKIAIONINE
OCHOBHBIE TTOJIO’KEHUS] MOJIEKYJIIPHOKUHETHUECKON TEOpUU
6.2 Mogenu TBEPAOro, JKUAKOTO M Ta3000pa3HOTO COCTOSIHMM BeIIECTBa.
Kpucrammyeckne n amopHbIe Tena
6.3 O6L$ICH6HI§C CBOWCTB TIas30B, )KI/I,[[KOSTCI\;I U TBEPIABIX TEI Ha OCHOBE
MOJIOKEHUH MOJIEKYISIPHOKHHETHIECKOW TEOPHH
6 6.4  CwmaunBaHWE W KaNWUIIPHBIC SIBICHUS
6.5  TermioBoe pacmmpeHne u cxaTrue
6.6 Temmeparypa. CBsi3pb TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBMIKEHHS
YaCTHUII
6.7 Buytpennsss sHeprus. CnocoObl HM3MEHEHUS BHYTPEHHEH OSHEepruu:
TETUToTIepeiavya U COBEpIICHNE paObOTHI
6.8 | Bwuapl Teruonepenayn: TEIIONPOBOAHOCTb, KOHBEKIIMS, U3TyUYEeHUE
6.9 | KonmuecTBO TemIOTHL. Y IeNbHas TEMI0EMKOCTh BEIIECTBA
6.10 TemooOMEH U TEIUIOBOE paBHOBECHE. Y paBHEHHE TEIJIOBOTO OajlaHCca




6.11

6.12

6.13
6.14

6.15

[InaBnenne u OTBCPACBAHHUC KPUCTAINIMYCCKUX BECHICCTB. YIIGJ'IBHaSI TCIJIOTA
IJIABJICHUA

[TapooOpa3oBanue u koujeHcanusa. HWcmapenue. Kunenue. VYnenbHas
TEIUIOTa MapooOpa3oBaHUA. 3aBHUCUMOCTb TEMIEPAaTypbl KHIEHHS OT
aTMoc(hepHOro JaBICHHUS

BiraxxHOCTB BO311YXa
OHeprus ToIMBa. Y 1eJbHasi TEMJI0Ta CrOPAHUS

[Tpunmuner paboTsl TemoBbix asuratencit KIIJ[ TemnmoBoro nBuraresns.
TeruioBble IBUTATEIN U 3aIUTA OKPYKAIOLIEH Cpebl

6.16

6.17

3aKOH COXpaHEHMsI U IIPEBPALIEHHSI JHEPTUU B TEIUIOBBIX IIpoLieccax

[TpakTuyeckue paboOTHI:

#HHHPar###0npITl 10  OOHAPY)KEHUIO JCHCTBUS CHJI  MOJIEKYJISIPHOTO
HPUTSKECHUS.

HAH#Par####OnbITEl IO BBIPALIUBAHUIO KPUCTAIJIOB MOBApPEHHON CONHM WU
caxapa.

#A#HPar#H##0nbITel MO0 HAOJIOACHMIO TEIUIOBOTO  pACIIUPEHHsS Ta3oB,
KHUJIKOCTEH U TBEPIBIX TEJI.

###Par#H#OnpeneneHue 1aBjaeHus Bo3ayXa B OaJlJIOHE MINPHUIIA.
H#AHPar#H##OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUS BO3/yXa OT
ero o0bEMa U HarpeBaHus WM OXJIAXKICHUSI.

###Par#H#11posepka runoTes3bl JMHEHHOM 3aBUCHUMOCTH JJIMHBI CTOJIOMKA
KUJKOCTU B TEPMOMETPUUYECKOM TPyOKe OT TEMIEPATYpPHI.
###Par###Ha0Omonenue u3MeHeHUsI BHYTPEHHEW SHEPTUH Tejla B PE3yJIbTaTe
TeruIonepeay U paboThl BHEIIHUX CHIL

###Par###llccnenoBanue  sBIIGHUST  TEIIOOOMEHA TMPU  CMEUIMBAHUH
XOJIOJHOW U TOPSYEN BOJIBI.

###Par#H#0npenenenne KoJU4eCcTBa TEIUIOTHI, MOJIYYEHHOIO BOAOM INpu
TEII00OMEHE C HarpeThIM METAIITMYECKUM LIUIHHPOM.
###Par#H#0Onpenenenue yaeapHON TEMI0EMKOCTH BEIIECTBA.

###Par### ccnenoBanue npoiecca nCapeHus.

##HPar#H#0OnpeneneHne OTHOCUTENBHON BIaKHOCTH BO3TyXa.
#HH#Par###Onpenenenue yenbHOM TEIIOTHI IIaBIEHUS JIbAA.

6.18

6.19

®usnyeckue SBIECHHA B INPUPOJE: TOBEPXHOCTHOE HATSDKEHUE W
KallWUISIpHBIE SIBICHUS B MPHUPOJAE, KPUCTAUIbl B TPUPOAE, H3IyUCHHE
ConHna, 3amep3aHue BOJOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHHE pOCHI,
TyMaHa, UHesl, CHera.

TexHudueckne  yCTpOMCTBA:  KAMWLIAPBL, IPUMEPHl  MCIOJIB30BAHUS
KPUCTAJUIOB, JKUJIKOCTHBIM TEPMOMETpP, HNAaTYUK TEMIIEPATyphbl, TEPMOC,
CUCTEMa OTOILJIEHUS JOMOB, TUTPOMETPHI, IICUXPOMETP, MapoBas TypOuHa,
JIBUraTeIb BHYTPEHHETO CTOPaHUSL.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 | Dnextpuzarus Ten. [[Ba posa dMEKTPUIECKUX 3apsiIoB
B3aumoneiictBue 3apspkeHHBIX Ted. 3akoH KynoHa (3aBUCHMOCTH  CHITBI

7.2 | B3aUMOJEHMCTBHSA 3apsHKEHHBIX TEJ OT BEJIMYMHBI 3apS0B U PACCTOSHHUS MEXTY
TEeJIaMu)

73 Onektpuueckoe nosie. Hanmpsok€HHOCTH anexkTpuyeckoro mnons. [IpuHnomn
CYINEPIIO3UIINH MIEKTPUUECKUX MOJIel (Ha KaueCTBEHHOM YPOBHE)

7.4 | Hocutenu >MeKTPUYECKHX 3apsi0B. DJIEMEHTApHBIA 3JIEKTPUUECKUH 3apsil.




Ctpoenue atoma. [IpoBOAHUKHN U AUAIEKTPUKHU

7.5 | 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsiaa

76 ONeKTpUYeCKUil TOK. YCIOBHUSA CYLIECTBOBAaHMS 3JIEKTPHUECKOrO TOKa.
HcToyHuKH MOCTOSTHHOTO TOKA

77 JlelicTBUSL ANEKTPUUECKOTO0 TOKa (TEIJIOBOE, XHWMHYECKOE, MAarHUTHOE).
ONeKTpUYECKU TOK B )KUJKOCTAX U ra3ax

7.8 | Dnekrpuueckas nenb. Cuiia Toka. DJIEKTPUUECKOE HANPsKEHUE

7.9 | ComporuBieHue NpoBOAHUKA. Y IEIIbHOE COMTPOTHBIICHUE BEIIECTBA

7.10 3axon Oma aJis ydacTKa [enu

7.11  TlocnenoBaTenbHOE U MapaUIEIbHOE COSTUHEHNUE TPOBOIHUKOB

7.12  Pabora 1 MOITHOCTh 3JEKTPUUECKOT0 TOKa. 3akoH J[xoyis — Jlenna

713 DJeKTpUYecKrue LeMd U TOTPEOUTENH HIICKTPUYECKOH SHEpruu B OBITY.
Kopotkoe 3ambikanue

7.14  TlocrostHHbIE MarHUTHL. B3aumoeiicTBue NOCTOSHHBIX MarHUTOB

715 MarnuTtHOe mojie. MarautHoe mosie 3eMIM M €ro 3Ha4eHue IS JKU3HU Ha
3emuie

716 OnbiT Opcrena. MarHuTHoe Mose 3JEKTpUYecKoro Toka. I[Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE
JleiicTBME MarHWTHOTO TOJS Ha MPOBOJHUK C TOKOM. DJEKTPOJBUTATENb

7.17 nocrossHHOro TOKa. Mcmonb3oBaHue 3JeKTpojaBUTaTeNed B TEXHUYECKHX
YCTPOMCTBAX M Ha TPAHCIIOPTE

7.18  Omnpitel Papanes. SBnenue snekTpoMarHuTHON nHAyKIuK. [Ipasuio Jlenna

719 OnekrporeHepatop. CnocoObl MOJy4EHUS IJIEKTPUUECKON  SHEPruu.
DeKTpOCTaHIIMM Ha BO30OOHOBJIIEMBIX HCTOUHUKAX SHEPTUU
[IpakTryeckue paboOTHI:
OnbITel 1O  HAOJMIOAEHUIO DIEKTPU3ALMU Tel UHAYKIUEH U 1pu
COIIPHUKOCHOBEHHUH.
HccnenoBanue AeWCTBUS DJIEKTPUYECKOrO MO HA TPOBOJHMKH U
JIVDJICKTPUKH.
CO6opka u mpoBepka paboThl MEKTPUUECKON LIEMH MOCTOSIHHOTO TOKa.
W3mepeHune u peryaupoBaHue CHITBI TOKA.
W3mepeHue U peryIupoBaHue HaMPsKEHUsL.
HccnenoBanme 3aBHCHMOCTH CHJIBI TOKa, HMIYIIETO Yepe3 pE3UCTOp, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.
OnbITHL, TEMOHCTPUPYIOIIHE 3aBUCUMOCTH JIEKTPUIECKOTO COTPOTUBIICHUS

700  TPOBOJIHUKA OT ETO JUTHHBI, MITOIIA/N NOTIEPETHOTO CEUEHUS 1 MaTepHana.

IIpoBepka mpaBwia CHOKEHUS HANPSOKEHWA MOpPH  TOCIEI0BATEIbHOM
COEIMHEHUHN IBYX pe3ucTopoB. IIpoBepka mpaBwiia Juisi CHIIBI TOKa IIPH
napajuleIbHOM ~ COEIMHEHUH  pe3uctopoB.  OmpezneneHue  pabOTHI
AIIEKTPUYECKOT0 TOKa, UAYIIEro yepe3 pe3ucrop. OnpeneseHne MOIIHOCTH
JJIEKTPUYECKOTO TOKa, BBIACIAEMOM Ha pesucrope. lccnenoBanue
3aBUCUMOCTH CHJIbI TOKA, MAYILETO YEPE3 JaMIIOUKY, OT HANPSKEHMS HAa HEH.
Onpenenenne KII/ HarpeBares. UccnenoBanue MarHUTHOTO
B3aMMOJEMCTBHS IOCTOSHHBIX MarHuToB. M3ydeHMe MarHuTHOroO IOJIA
IMOCTOAHHBIX MarHUTOB IIPH HUX 06’I)GHI/IHGHI/II/I " pa3aciICHUU. HCCJ’IC}IOB&HI/IG
JNEHCTBUS  AJIEKTPUYECKOTO TOKAa HA MArHUTHYK CTpenky. OIBITHI,
JACMOHCTPUPYIOIIUE 3aBUCUMOCTE CHJIBL BSaHMO)IeﬁCTBI/IH KaTyllKu C TOKOM
M MarHuTa OT CWJbl TOKA M HAaNpaBJlE€HMs] TOKa B Karymike. M3ydeHue




JIEMCTBHUSI MAarHUTHOTO TOJIsI Ha MPOBOAHUK ¢ TOKOM. KoHcTpynpoBanue u
A3y4YEHUE paboThI 3JIEKTPOABUTATEIS. H3mepenne KITQ
3JIEKTPOJIBUTATEIbHOM YCTAHOBKH. OIBITBI O HCCICAOBAHUIO SIBJICHUS
ANEKTPOMArHUTHOM MHIYKLUHMHU: HCCICIOBAHUE W3MECHEHUN 3HA4YEHUs U
HaIlpaBJICHUsI UHAYKIMOHHOTO TOKa

duszndyeckue SIBICHHUSI B Iprupoac: SJICKTPUUCCKUE SBJICHHUA B aTMOC(l)Cpe,

7.21  SNEKTPUYECTBO KUBBIX OPraHM3MOB, MarHUTHOE TIoyie 3eMiH, Apeid
IIOJIFOCOB, POJIb MArHUTHOTO I10JIs AJIS1 )KU3HU Ha 3eMile, IOJISIPHOE CUSIHUE
TexHuueckue ycTpoHCTBa: 3JEKTPOCKOI, aMIepMeTp, BOJIbTMETp, peocTarT,
CUETUYMK DIIEKTPUYECKOM OHEPrHM, BJIEKTPOOCBETUTENIbHBIE TMPUOOPHI,
7.22  HarpeBaTreibHBIC 3JIEKTPOTPUOOPHI (mpumepsi), AIEKTPUUICCKUE
NPEIOXPAHUTEIH, SJICKTPOMArHUT, 3JIEKTPOJABUTATENb IMOCTOSHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKA
9 KNIACC
Kon Kon
pa3n dieme IIpoBepsieMble 3j1eMEHTHI COAePKAHUA
ela  HTa
MEXAHUWYECKMUE ABJIEHUA
8.1 | Mexanuueckoe aBWKeHHe. MaTtepuanbHas Touka. Cuctema orcuéra
8.2 | OTHOCHUTENBHOCTh MEXaHUYECKOTO JBM)KEHUS
8.3 | PaBHOMepHOE MPSIMOJIMHEHHOE IBUKEHUE
8.4 ###Par#t#HepaBnomepHoe mpsMoiuHeiHoe aBukeHue. CpenHas U
MTHOBEHHAsI CKOPOCTH TeJia IPH HEPABHOMEPHOM JIBHKCHHUU
8.5 | Yckopenue. PaBHOyCKOpeHHOE NPSMOJIMHENHOE ABUKEHHE
8.6 | #HPari###HCeoboaHoe nagenne. OnbITh [ anuaes
HH#HPar###PaBHoMepHOE JBIKEHHME TO OKpYXHOCTH. Ilepumon m uactoTa
8.7 | oOpamenusi. JluHeiHas W yrimoBas cKopocTH. LleHTpocTpemuTensHoe
YCKOpEHue
8.8 | Ilepsslii 3akoH HploTOHA
5 8.9 | Bropoii 3akoH HeloToHa
8.10  Tperuii 3akoH HptoToHa
8.11  ###Par###IpuHIUN CyIIepIIO3UIINN CHIT
8.12  Cwuua ynpyroctu. 3akoH ['yka
813 ###Par###Cuna TpeHus: cuila TPEHMsI CKOJBXKEHMsI, CHJIa TPEHMs IOKOS,
JpyTUe BUJIbI TPEHUS
8.14 #HH#Par###Cuna TsHKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpEHHE
¢BOOOIHOTO ITaIEHUSA
8.15 JBmwxenne mmaner Bokpyr Comuma. IlepBas kKocmuyeckass CKOpPOCTb.
HesecoMocTs 1 neperpy3ku
8.16  PaBHOBecue MaTepHaTbHON TOYKH. AOCOIIOTHO TBEPIOE TEIIO
817 ###Par###PaBHoBecue TBEPIOTO Tela C 3aKPEIUIEHHOW OCHIO BPAIICHUSA.
MowmeHT cuisl. LleHTp TsKecTH
8.18 HMmmnynsc tena. M3meHenue ummyinbsca. IMIyabc cuiibl




8.19

3aKOH COXpaHEeHHsI UMITyJIbca

8.20 | #HPar##H#PeakTBHOE IBUKEHUE

8.21  Mexanuueckas paboTa U MOIIHOCTb

8.22  Pabota cui1 TSOKECTH, YIIPYroCcTH, TpeHus. CBs3b SHEPTUU U PAOOTHI

8.23  TloTeHuumanbHasi SHEPrus TeJa, MOJHITOTO HAJl TOBEPXHOCTHIO 3eMITN

8.24  TloTeHumanbHAs SHEPTHS CKATON TIPYKUHBI

8.25  ###Par##HtKunernueckas sHeprus. TeopeMa 0 KWHETUYECKON SHEPTUU

8.26 | ###HPar##3akoH coxpaHeHUsT MEXaHUYECKOU SHEPTUU
[IpakTuyeckue paboOTHI:
OnpeneneHue CcpeaHE CKOPOCTH CKOJBXKEHUS Opycka WM JIBHKCHUS
Iapuka MO HAKJIOHHOW mmiockocTtu. OmpereneHne YCKOPEHHS Tena MpH
PaBHOYCKOPEHHOM JBMKEHHUH 10 HAKJIOHHOW TUIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IYTH OT BpPEMEHU MPH PaBHOYCKOPEHHOM
JBY)KCHUU 0€3 Ha4aJIbHOW CKOPOCTH.
[IpoBepka THIIOTE3BI: €CIM TPU PABHOYCKOPCHHOM JBHXKCHHH 0€3

8.27 HayambHOW CKOPOCTH IIyTH OTHOCSATCS KaK psJ HEYETHBIX YHUCE, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJTMHAKOBBI.
HccnenoBanne 3aBUCUMOCTH  CHJIBI  TPEHHSI CKOJIBXKCHHUS OT  CHUIBI
HOpMalibHOTO AaBiieHus. Onpenenenne KodpUIMEHTa TPEHHS CKOIbKEHHUS.
Onpenenenue XECTKOCTU MPYXHHBL. OmnpenercHue padOThl CHUJIBI TPCHUS
IpH PaBHOMEPHOM JBMIKCHHHM TeJa [0 TOPH30HTAIBHOW TOBEPXHOCTH.
Onpenenenre pabOThl  CHJIBI  YIPYrOCTH MPH  TOIbEME Tpy3a ¢
MCIIOJIb30BaHNEM HETIOBHKHOTO U TIOJIBHKHOTO OJIOKOB

828 Ousnyeckue SBJICHHUS B MPUPOC: MPUIMBBI U OTIUBBI, JBUKCHHUEC IJIAHET
CoJIHEYHOM CUCTEMBI, PEaKTUBHOE JBMKECHHE KHUBBIX OPIaHU3MOB

8.99 TexHUYECKHEe YCTPOHUCTBA: CIUAOMETP, JATUYHUKH TMOJIOKCHUS, PACCTOSHUS H

YCKOPEHMUSI, PAKETHI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe JABUKCHUC. OcHOBHBIC XapaKTCPUCTHUKU KOJICOAHMI:

9.1 MEepPHO/JI, YaCTOTa, aMIUTUTY/a
92 MaremaTnueckuil U NPYKUHHBIM MasTHUKHU. lIpeBpaieHune sHepruu mnpu
' K0JIeOaTeIbHOM JIBUKEHUHU

9.3  3aryxaromue koneOaHus. BoiHyx1eHHbIE KoaeOaHus. Pe3oHaHc
Mexannueckue BosiHbL. (CBOMCTBa MeXaHM4eCKMX BOJH. [IponosibHbIE M

9.4  momepeuHble BOJHBL J[JMHA BONHBI M CKOPOCTH €€ pacIpOCTpaHEHHS.
MexaHnuyeckue BOJIHBI B TBEPAOM TeJlE, CEHCMUYECKUE BOJIHBI

9.5  3Byk. I'pomkocTs 1 BbIcOTa 3ByKa. OTpakeHUE 3ByKa

9.6 Uudpa3Byk u yIbTpa3ByK
[TpakTrueckue paboThI:
Omnpezaenenue 4acTOTHI U MEpHOAA KoleOaHU MaTeMaTHYeCKOro MasiTHUKA.
Omnpenenenne 4acToThl U Mepruoia KoieOaHui Npy>KHHHOTO MasiTHUKA

97 HccnenoBanue 3aBUCUMOCTH Tepuojia KojeOaHHH MOJBEIIEHHOTO K HUTH
rpy3a OT AJIuHBI HUTH. VccnepoBaHue 3aBUCMMOCTH Tepuoia KoseOaHuil
IPYXKMHHOI'O MasiTHUKA OT Macchl rpy3a. [IpoBepka He3aBUCUMOCTH IIEpUOAA
Kosie0aHui rpy3a, MOJABEIIEHHOT0 K HUTH, OT MAaccChl Tpy3a U KECTKOCTHU
npyxuHsbl. M3mepenne yckopeHus cBOOOIHOTO MaIeHUs

9.8 | ®dusuueckue SBICHHUA B MPHUPOJE: BOCHPUATHE 3BYKOB IKUBOTHBIMH,




3EMIICTPSACCHUC, CcelCMUUECKIe BOJIHBI, HYHAMH, 3X0O

9.9

TexHuyeckue yCTpoOICTBa: 3XOJOT, UCIOIb30BaHUE YIbTPa3ByKa B OBITY U
TEXHUKE

OJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 ONEeKTpOMarHUTHOE  1oJie.  ODJIEKTpOMarHuTHele  BoiHbl.  CBoiicTBa
3JIEKTPOMArHUTHBIX BOJIH
10.2 | IlIxana 31eKTpOMarHUTHBIX BOJIH
103 DneKTpoMarouTHas npupoaa csera. CKopocTh cBeTa. BoyiHOBBIE CBOMCTBa
CBeTa
10 [TpakTnyeckue paboOTHI:
10.4 | UzyueHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C IOMOIIBIO MOOMJIBHOTO
tenedoHa
105 dusnueckue SBIEHUS B INPUPOJE: OMOJIOTMYECKOE JeHCTBHE BUAMMOTIO,
yIbTPahUOIETOBOTO U PEHTTE€HOBCKOTO MU3TY4YEeHUI
106 TGXHHq“eCKHe YCTPOMCTBA: HCIOJIB30BAaHUE SJIEKTPOMATHUTHBIX BOJH JUIS
COTOBOH CBSI3U
CBETOBBIE SBJIEHU A
11.1  JlyueBas Mmozmens cBeTa. MIcTOUHUKH cBeTa
11.2  IIpsimonuHeitHOE pacipocTpaHEeHUe CBETa
11.3  Otpaxenue cBera. [Lmockoe 3epkaiio. 3aKOH OTpaKEHUS CBETA
114 [Ipenomnenue cBera. 3akoH mperomiieHUss cBeTa. lloHOe BHYyTpeHHEe
OTpa’keHHEe CBeTa
11,5 Jlunza. Xon nydeii B TUH3E
11.6  Ontuueckas cuctema (oroanmnapaTa, MUKpPOCKOIA U TEJIECKOIa
11.7  TI'ma3 kak ontuueckasi cuctemMa. bIn30pykocTh U JaTbHO30PKOCTh
118 Paznoxxenne Oenoro cmBera B crektp. Omnbitel HetoToHa. CrnokeHnue
CHEKTpaJIbHBIX 1IBETOB. /lucniepcus cBeta
[TpakTuyeckue paboOTHI:
###Par###ccnenoBanue 3aBUCUMOCTH yTila OTPAKEHHsI CBETOBOTO JIy4ya OT
11 yIJia TaIeHus.
H###HPar##113yuenne XapakTepUCTHK H300paK€HUsl TNMpeAMeTa B IIJIOCKOM
3epKaie.
###Par###ccnenoBanne 3aBUCUMOCTH yTJjla TPEIOMJICHUS! CBETOBOTO JTyda
11.9 ot yrna najeHus Ha TPaHULIE «BO3AYX — CTEKIION.
##HPar##1lonyuenne n300paxxeHuil ¢ MOMOLIBI0 COOMPAOIIEH JTHH3BI.
#H#Par###Onpenenenue (OKYCHOIO pacCTOSHUA M ONTHYECKOW CHIIBI
CcOOMpAarOIIEH JTUH3HI.
HHHPar###ONBITHI 110 pa3I0XeHUI0 OEJI0ro CBeTa B CIIEKTP.
HAH#Par####0OnbITHl 10 BOCHPUATHIO LBETA NMPEAMETOB MPH WX HAOIIOJIEHUU
yepes3 [IBETOBbIE (PHIIBTPhI
11.10 dusnueckue sBieHUs B npupone: 3armeHus ConHua u JIyHbl, 1BeTa Te,
onTHYECKUE SIBJICHUS B aTMocdepe (11BeT Heba, pedpakiius, paayra, MUPax)
1111 TexHUYeCKHe yCTPOWCTBA: OYKH, TEPUCKOI, (OTOoAINmapaT, ONTHUYECCKHE
CBETOBO/IbI
12 KBAHTOBBIE SIBJIEHUA
12.1  Omnwitel Pesepdopna u muraneTapHast Mojiesnb aroMa. Mojens atroma bopa




12.2

Hcnyckanue u noraonieHre ceeta atoMmoM. KBauTthl. JInHeiyaTbie CieKTphl

12.3  PapmoakTuBHOCTH. Anbda, 6eTa- 1 raMMa-u3TydCHHS
12.4  Crpoenue atoMHoro siiapa. Hykinonnas Mmoziens aromMmHoro sjpa. M3oromsl
12,5 PaauoaktuBHbIe npeBpaiieHus. [lepuoa monypacmnanga aToOMHBIX siep
12.6  SnepHble peakuuu. 3aKOHBI COXPaHEHHsI 3apsI0BOTO0 U MACCOBOT'O YHCET
12.7  Dueprus cBsi3U aTOMHBIX siiep. CBsI3b MAacChl M SHEPTHH
12.8  Peakuuu cuHTe3a u naeneHus saep. Mcrounuku sHeprun ConHIa U 3BE3]
129 Snepnas sHepreruka. [leficTBHE pagUOAKTUBHBIX H3JIYYCHHM Ha >KUBBIC
OpraHU3MBI
[TpakTueckue paboOThI:
HabmioneHne CrijioniHpIX U TMHEWYaThIX CIIEKTPOB U3ITyUYCHUS.
12.10 HccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTHH YACTHUIIBI IO TOPMO3HOMY ITYTH
(o dotorpadusim).
W3mepeHune paarnoakTuBHOTO GhoHa
Ouznyeckue SBICHUS B MPUPOJAE: E€CTECTBEHHBIN pPaauOAKTHUBHBINA (OH,
12,11 xocMmHYecKHe JIyud, PaJdOAaKTHBHOE H3ITyUYE€HHE HPUPOIHBIX MHHEPAJIOB,
NeiiCTBUE paJIMOAKTUBHBIX U3ITyY€HUN Ha OPraHU3M YellOBeKa
1912 TexHuyeckue YCTPONCTBA: CHEKTPOCKON, WHIMBUIYaJIbHBIA JO3UMETD,

Kamepa Buiibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
nposeps
€MOro
TpeboBa
HUS

IIpoBepsiemble TPeOOBaHMS K NMPEAMETHBIM pe3yJjbTaTaM 0a30BOro ypOBHS
OCBOEHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

Ilonnmanue ponu GU3MKK B HAydyHOM KapTUHE MHUPA; CPOPMHUPOBAHHOCTh
0a30BbIX NPEACTABICHUNH O 3aKOHOMEPHOM CBSI3M M TO3HABAEMOCTH SIBICHHMA
IPUPOJBI, O POJM HKCIEPUMEHTAa B (PHU3UKE, O CHUCTEMOOOpa3ylolled poau
(GU3MKK B pa3sBUTHH €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJOTHH, 00 BOJIOIUH
¢u3nyecKux 3HAHUH M UX POJM B LEJIOCTHOM €CTECTBEHHOHAYYHON KapTHHE
MUpA, O BKJIAJI€ POCCHICKHX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pPa3BUTHE HAYKH,
00BbsICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, Pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHUs O BUAAX MaTepuu (BEIIECTBO M IOJE), O JABMKEHMM Kak crocobe
CYIIECTBOBAaHHUSA MaTepuH, 00 aTOMHO-MOJICKYJISPHOM TEOPHH CTPOCHUS
BEIIECTBA, O (U3MUECKON CYIIHOCTU SIBIEHUM HpPUPOAbl (MEXaHUYECKHX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHHUE DPA3JINYaTh SIBICHUS I10
OIMCaHMIO UX XaPaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, J€MOHCTPUPYIOLIUX
JTaHHOE (U3WYECKOE SIBJICHHE; YMEHHE pAcIO3HABaTh IMPOSBICHUE HM3YYEHHBIX
(GU3MYEeCKUX SBIEHUI B OKPY)KAIOLIEM MHpPE, BBLIENAS HX CYIIECTBEHHBIC
CBOMCTBa (IPU3HAKHU)

Bnanenue ocHOBaMH MOHATHHHOTO armapara ¥ CUMBOJIMYECKOTO SI3bIKa (PH3UKH
U HCIIOJIb30BaHUE UX JJIS pelIeHUs Y4eOHBIX 3a]ayu; yMEHUE XapaKTepu30BaTh
CBOMCTBa Tel, (pU3MUECKHUe SBJICHUS U MPOLIECChI, UCTOb3Ys (PyHAaMEHTaIbHbIE
Y OMIIUPUYECKUE 3aKOHBI

YMeHue OmnuChIBaTh W3YYCHHBIE CBOWMCTBA Tel U (U3HUECKHUE SIBICHUS,
WCTIONB3Ys GU3UIECKUE BETUIMHBI

Brnanenne ocHOBaMHM METOJOB HAYYHOIO IIO3HAaHUS € Y4ETOM COOIIONEHUS
npaBui 0€30MacHOro TpyAa: HaOMoieH!e (PU3NUYECKUX SIBICHUI:

YMEHHE CaMOCTOSITEIbHO COOMPATh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY M3 JIaHHOTO
Habopa 000pyAOBaHUS 110 MHCTPYKIMH, OTIUCHIBATH XO/1 OTbITA U 3aIIMCHIBATH €T0
pe3ynbTaThl, GOPMYJINPOBATh BHIBOJIBI;

MIPOBE/ICHUE TPSMBIX U KOCBEHHBIX M3MEPEHUN (PU3MUECKUX BEIUYMH: YMEHHUE
[UIAaHUPOBATh M3MEPEHUs, CaMOCTOSITEIbHO COOMpaTh AKCHEPUMEHTATbHYIO
YCTAaHOBKY 110 MHCTPYKLHWHU, BBIYKUCIIATh 3HAYECHHWE BEIIMYUHBI U aHAIU3UPOBATH
IIOJIyYEHHBIE PpEe3yJbTaTbl C YYETOM 3aJaHHOM IOIPEIIHOCTH pPE3yJbTAaTOB
U3MEPECHU;

MIPOBEACHUE HECIOXHBIX 3KCIEPUMEHTAIBHBIX MCCIEIOBAHUN; CAMOCTOSITEIIBHO
coOMpaTh SKCIEPUMEHTAJIbHYI0 YCTAHOBKY M MPOBOJIUTH HCCIIEOBAHUE I10
MHCTPYKLUH, MPEICTaBIATh MOJyUYE€HHbIE 3aBUCUMOCTH (PU3NYECKUX BEJIUYUH B
BUje TaOMMI] U TpaUKOB, YUYUTHIBATh MOTPEUIHOCTH, JAENaTh BBIBOABI IO
pe3yiabTaTaM UCCIIEI0BAHNS

[ToHnMmaHue XapakTEpHBIX CBOWCTB (PU3NYECKUX MOjelel (MaTepuaibHas TOUKa,
aOCOJIIOTHO TBEPIOE TET0, MOJACIIM CTPOCHHS Ta30B, KUJIKOCTEH U TBEPABIX TEII,
MJIaHeTapHash MOJENIb aTOMa, HYKJIOHHAas MOJIeJIb aTOMHOIO siipa) U yMEHHUE




MIPUMEHSITh UX JJI51 OOBSICHEHUSI (PU3NUECKUX MPOIIECCOB

YMeHue oObSACHATh (U3MUECKUE MPOLECChl U CBOWCTBA T€J, B TOM YHUCIE U B
KOHTEKCTE CHUTYallUd NPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, B YacCTHOCTH,
BBISIBJIATh IIPUYMHHO-CIIEJICTBEHHBIE CBA3U U CTPOUTH OOBSICHEHHE C OIOPOM Ha
U3yueHHbIE  CBOWcTBAa  (pu3MUeCKHX  sIBICHHWH,  (U3MUYECKHEe  3aKOHBI,
3aKOHOMEPHOCTU U MOJEIU

YMeHue pemarh pacu€THble 3amaun (Ha 0aze 2 — 3 ypaBHEHHWH), MCIOJIb3YS
3aKOHBI M (OPMYJBI, CBSI3bIBAIOIIME (DU3MUYECKHE BEJIWYHMHBI, B YacCTHOCTH,
3alMChIBaTh KPAaTKOE YCIOBUE 3a/layM, BBISBIATH HEIOCTAIOIINE JIaHHBIE,
BBIOMpPATh 3aKOHBI U (HOpMyJIbl, HEOOXOAMMBIE AJIsi €€ peIIeHHs], UCTIONb30BaTh
CIpaBOYHbIC JAHHBIC, MPOBOJIUTH PACYETHl U OLEHUBATh PEATUCTUYHOCTH
MOJyYEHHOTO  3HAa4yeHUs (PU3MUeCKOW BENUYMHBL, YMEHHE ONpEIeIsiTh
pa3MepHOCTh (U3UYECKOM BETMYNHBI, OJTYYSHHON MPU PEIICHUH 3a1a4U

10

11

YMeHue XxapakTepu3oBaTh MPHHIUIBI JEUCTBHS TEXHUYECKUX YCTPOWUCTB, B TOM
qrcie OBITOBBIX MPUOOPOB, U MPOMBIIIJICHHBIX TEXHOJIOTHYECKHUX MPOIECCOB 110
UX ONHMCAHHIO, HWCIONB3Ysl 3HAHHMA O CBOWCTBAX (U3UYECKUX SIBJICHUH H
HE00X0AUMBIC (PU3NIECKHE 3aKOHOMEPHOCTH

YMeHue UCoIb30BaTh 3HAHUS O (DM3MUYECKUX SBICHUSX B MIOBCEAHCBHOW JKU3HH
UIsl oOecrieueHrns] 0€301acCHOCTH TMPU OOpaImieHuH ¢ OBITOBBIMH MPHOOpaMU H
TEXHUYCCKHMMHU YCTPOWCTBAMH, COXPAHCHHUsS 3JI0pPOBbS W COOJIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEACHHUS B OKPYXKAIOIIEH Cpesie; MTOHUMaHue HE0OX0AMMOCTH
NPUMEHCHHSI JOCTH)KCHUH (U3UKK W TEXHOJOTMH JUIi  PalMOHAJIBHOTO
MIPUPOTOTIOIB30BAHUS

OmnbIT moucka, npeoOpa3oBaHusl W MpeACTaBICHUS HH(pOpMaruu (U3NIECKOTO
CONEp’KaHusl  C  HCIOJNb30BaHHEM  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH; YMEHHE OICHMBATH JOCTOBEPHOCTH IMOJYYEeHHOH HH(pOpMaruu Ha
OCHOBE UMEIONINXCA 3HAHUW W JIONOJHUTENBHBIX HCTOYHHKOB; YMEHUE
UCIOJIb30BAaTh IPU BBIMOJHEHUM YYEOHBIX 3aJaHUN HAay4YHO-TIOMYJISPHYIO
JIUTEeparypy (PU3MUYECKOro COojep:KaHus, CIIpaBOYHbIE MaTepHallbl, PECYpPChl CETH
WNutepuer; BrnageHue 0a30BHIMH HaBbIKaMU IpeoOpazoBaHus MHGOPMAIUU W3
OJHOW 3HAKOBOM CHUCTEMBl B JpYyryl0; YMEHHME CO3/1aBaTb COOCTBEHHBIE
MMCbMEHHBIE U YCTHbIE COOOUICHHS Ha OCHOBE MH(OpPMAlMKU U3 HECKOIbKUX
HCTOYHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe ABuxeHue. Marepuanbhas Touka. Cucrema orcuéra. OTHOCUTEIIBHOCTD
' IIBUKEHUSA
19 PaBnomepHoe u HepaBHOMepHOe aABMkeHHE. CpenHsisi ckopocTb. Dopmyna it
' BBIYUCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE NpAMOIMHENHOE IBHKEHUE. 3aBUCUMOCTh KOOPAMHATHI TEJNA OT BPEMEHHU
B CJIy4ae paBHOMEPHOTO MPSIMOJIUHEUHOTO JBUKEHUS:
13 x(f)=x,+ut
['paduku 3aBUCHUMOCTH OT BPEMEHH JJISl IPOEKIIMHU CKOPOCTH, MPOESKIIUHU MepeMeIeHus,
MyTH, KOOPAUHATHI TP PABHOMEPHOM MPSIMOJIMHEHMHOM JIBU)KEHUU
3aBUCUMOCTh KOOpJWMHATHI Tejda OT BPEMEHH B ClIydae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO JIBU>KEHUSL:
!Q
Sf)=vo, *I+ay* =
=<
DopMyIbl A1 TPOEKIIUU TEPEMEIICHUSI, TTPOCKIIMU CKOPOCTH M MPOCKINU YCKOPEHUS
IIPU PABHOYCKOPEHHOM MPSIMOJIMHEUHOM JBUKEHUU:
2
14 'S.T(r)zvﬂlx 'f+fi‘]_ 'E"
U.\'('f) =g, T4, 1,
a.(f)=cast,
U:.‘f‘ - Ul.'fL =2JT.S'_T
['padmku 3aBUCHMOCTH OT BpPEMEHH MJI MPOEKIUU YCKOPEHUS, MPOEKIIUHU CKOPOCTH,
MPOEKIIMK TIEPEMEIICHUs, KOOPJIWHATHI TPU PABHOYCKOPEHHOM MPSIMOJIMHEHHOM
JBUKEHUH
CBoOonmHoe maneHue. DopMyInbl, OMUCHIBAIOIIME CBOOOJHOE TAJCHHE Tela I0
15 | BepTHKami (mBMKEHME TeNa BHU3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTU 3EMIIH).
' ['padmku 3aBUCHMOCTH OT BPEMEHU ISl IPOEKIUU YCKOPEHUS, MPOESKIIUU CKOPOCTH U
KOOPJIUHATHI TPU CBOOOIHOM IMaJIEHUU TeJIa MO0 BEPTUKAIH
CKopocTh paBHOMEPHOTO JIBHKEHHUSI Tella 1o OKpy)HOCTH. HampaBnenue ckopocTH.
®opmyna A7 BEIYUCICHUS CKOPOCTH Yepe3 Paauyc OKPYKHOCTH U TIepro]T 0OpalieHus:
b= iMR
T
16 HentpoctpemurenbHoe yckopenne. HampasieHue HEHTPOCTPEMHTEIBHOTO YCKOPEHH.

d)opMlea JJIL BBIYHUCJIICHUA YCKOPCHUA:

<D0pMyJ1a, CBA3bIBAIOIIAsA NEPUOA U HACTOTY 06pa1ueHI/1;1:




1.7

1.8

v = 1

T

Macca. ITnotHocTs BemecTBa. @opmyiia sl BBIYUCICHUS TNIOTHOCTH:
m

V

Cuma — BCKTOPHAasA (1)I/I3I/I‘ICCKa$I penmurHa. CI0KeHHUe CHII

1.9

SIBnenune nnepuuu. [lepsorit 3akon HproToHa

1.10

1.11

1.12

Bropoii 3akon HerotoHa:

F=m-a

CoHanpaBiIEHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TEIO
B3anmopencreue ten. Tperuit 3akod Herorona:

Fyy=-Fiy

TpeHI/Ie IMOKOs U TPCHUC CKOJILXKCHUSA. q)OpMy.]Ia JJI1 BBIYUCIICHUA MOOYJISA CHJIbI TPCHHUA
CKOJIB)XCHU !

Frpzp-;"l.r

1.13

1.14

1.15

1.16

1.17

1.18

Hedopmanus tena. Yopyrue u Heynpyrue nedhopmanuu. 3aKoH ynpyrou nedopmMaiuu
(3akoH ['yka):

F=k-Al

Bcemuphoe Tarorenue. 3akoH BCEMUPHOT'O TSATOTEHUS:
F_gG. iy -i}f:
R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHUs.
®opmyna 175 BBIYUCIEHUS CUJIbI TSKECTH BOIM3H MOBepXHOCTH 3emun: F = mg.
JiBmxenue mianer Bokpyr Connua. [lepBas kocmudeckast ckopocts. HeBecomocTs 1
neperpy3Ku

Nmnynbe Tena — BekTopHast pusnyeckast BeIMUMHA.
=m0
HNmnynbe cucremsl Ten. U3MeHnenne uMmnynbsca. MMIynbse cuibl
3aKOH COXpaHEHMsI UMITYJIbCa I 3aMKHYTOM CUCTEMBI Te:
D=0, +im, U, =const
PeaktuBHOE NBHXKEHUE
Mexannueckas pabota. @opmyia ajsl BBIYUCIECHUS paOOThI CUIIBI:

A=F5cosc
Mexannueckas MOITHOCTE:
A
N==
I

Kunernyeckas u noreHiuanbtas sHeprusi. @opmyia ass BbIUUCICHHUS] KHHETHUECKON
DHEPIrUH:




H!Uz
E. = -

Teopema o kuHeTnuecko sHeprun. opmMyra aJisi BEIYUCIEHUS MOTEHIIMAIbHON

SHEPTUU Tela, MOIHATOrO

Haxa 3eMIIEN:

E,= mgh

1.19

MexaHndeckas OHEPIu-i:
E=E;+E,
3aKkoH COXpaHECHUA MeXaHnYeCKOH OHCPI'UH. CDOpMy.]'Ia JJIs1 3aKOHA COXpaHCHUA

MEXaHUYECKOM dHEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
ITpeBpanicHre MEXaHMYECKON SHEPTUH ITPU HAJIMYUU CHJIBI TPEHUS.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE PABHII0» MEXAHUKH.
Peruar. Moment cwisr; M - Fl.
VYcnoBre paBHOBECHS phlyara:

M +M, +..=0
[ToaBuxHBIN 1 HeTOABKHBIN O0510KK. KITJI mpocThIXx MEXaHU3MOB,
n= A‘E[M-E:?.H&H
A‘S&TI:E"IH

1.21

1.22

1.23

1.24

JlaBnenue TBEpAOTrO TEINA.
@opmyia s BBIYMCIICHHS TaBJICHUs TBEPIOIO Tena:

_F
p=%-

JlaBnenue raza. ATMocgepHoe AaBlICHHE.
lM'unpocratuyeckoe naBieHne BHYTPU KUIKOCTH.
dopmyiia a7 BBIYUCICHUS AaBICHUS BHYTPH KHUIKOCTH:

p=pgh+p_,

3axoH [lackans. 'mapaBaudeckuii npecc

3akon Apxumena. Gopmyna ais onpeneneHus] BHITATKUBAIONMICH CHIIBI, JIEUCTBYIOIIEH
Ha TEJI0, NOTPYKEHHOE B JKUIKOCTb WJIU ra3:

Fam =pgV

Ycnopue nmnaBanus Teia. [lnmaBanue CYI0B U BO3AYXOILIIABAHUEC

Mexanuueckue kojeOaHMs. AMIUIMTYAA, MEpPUOA M yacToTa Kojebanuil. dopmyia,
CBSI3BIBAIOIIAS YACTOTY U MEepUO/ KoJeOaHuH:

1.25
1.26

1.27

Marematuueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKMU. [IpeBpamenue dHEprum  mpu
K01e0aTeIbHOM ABUKEHUH

3aryxaromue koiaebaHus. BerHykneHHbie konedanus. Pezonanc

MexanndecKrue BOJIHEI. HpO}IOJ’IBHBIC " ITOIIECPCYHBIC BOJIHBI. HHI/IHa BOJIHBI 1 CKOPOCTH
pacnpoCTpaHCHUs BOJIHBI:

h=v-T




1.28

1.29

1.30

3ByK. ' pOMKOCTB 1 BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha TPAHUIIE ABYX CPE/I.
HNudpasByk u ynpTpa3Byk

Ilpakxmuueckue pabomul

W3mepenue cpeHel MIOTHOCTH BEUIECTBA; apXUMEI0BOM CHIIBI; KECTKOCTH MPYKHUHBI,
KOd(ppHLIMEHTa TPEHUSI CKOJBKEHUS; paObOThl CHIIbI TPEHHS, CHUIIBI YIPYTrOCTH; CpEeaHEn
CKOPOCTH JIBIDKCHHS OpycKa II0 HAaKJIOHHOW IUIOCKOCTH; YCKOpEeHHs Opycka mpu
JIBYDKEHUH 110 HAKJIOHHOW TUIOCKOCTH; YaCTOTHI M MepHo/ia KoJieOaHni MaTeMaTn4eckoro
MasTHHKA, YaCTOThl W TEpHUOJa KOoJeOaHWH MpPY)KUHHOT'O MAasTHUKA; MOMEHTa CHJIBI,
JEMCTBYIOIIEr0 Ha pbluar; padoThl CHIIBI YIPYTOCTH MPH MOAbEME Ipy3a C HOMOIIBIO
HETIOBIDKHOTO OJI0Ka; pabOThl CHIJIBI YIPYTrOCTH IPH TOABbEME Tpy3a C IMOMOIIBIO
HOJBMYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOW CHITBI OT 00BhEMA OTPYKEHHON YaCTH TeJla U
OT IJIOTHOCTH KHUJKOCTH; HE3aBUCUMOCTH BBITAJIKHBAIOIIEH CHIIBI OT MAcCChI TEJa; CUJIbI
TPEHUSI CKOJBKEHHSI OT CHJIBI HOPMAJILHOTO JIaBJICHHS M OT POJia MOBEPXHOCTH; CHIIBI
YIIPYTOCTH, BO3HUKAIOMICH B MPYKUHE, OT CTENEHHU JeOpPMAaLUH MPYKUHBI; YCKOPEHUS
Opycka OT yrja HakJOHAa HaNpaBJSFOIICH; mepuojaa (4acToThl) KOJICOAHWH HUTSIHOTO
MasiTHUKA OT JUTMHBI HUTH; Ieproja KojeObaHuil MpyKUHHOTO MasiTHAKA OT Macchl Ipy3a
U JKECTKOCTU TIPY)KUHBI; UCCIICOBAaHHE HE3aBUCUMOCTH IEPHOA KOJICOaHH HUTSHOTO
MasiTHHKA OT Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS pbluara

Dusuueckue s61eHUs 8 npupode.‘ MNPpUMEPBI ABMIXKCHUA C PA3JIMYHBIMH CKOPOCTAMH B
JKUBOH Y HEKUBOMH IIpupoae, HeﬁCTBHC CUJIbl TPCHUA B IIPUPOAC U TCXHUKE, ITPUIIUBLI U
OTJIMBBI, ABHXXCHHC IIJIAHCT ConneyHoH CUCTCMbI, PCAKTHBHOC JIBUIKCHHEC IKHBBIX
OpPraHnu3MoOB, pbI4aru B TCJIC YCIOBCKA, BJIMUSAHHC aTMOC(l)CpHOFO JaBJICHUA Ha JKUBOH
OopraHus3M, IIJIaBaHHC pLI6, BOCIIPHUATUC 3BYKOB JKHUBOTHBIMH, 3CMIICTPACCHUC,
celicMUJecKue BOJIHBI, IYHAMH, 5XO

1.31

Texnuueckue ycmpoticmea: CIUIOMETP, TATYUKH MOJO0KEHUS, pACCTOSHUS U YCKOPEHUS,
JTUHAMOMETp, MOJIIUIHUKHN, PaKEeThl, pblUar, MOJBWKHBIA W HEMOIBUKHBIN OJIOKH,
HAKJIOHHAs TIJIOCKOCTh, MPOCThIE MEXaHU3Mbl B OBITY, COOOIIAIOIINECS COCYIbI,
YCTPOMCTBO BOJOIPOBOJIA, TUIPABINYECKUN TIpecc, MAaHOMETP, OapomMeTp, BHICOTOMED,
MOPITHEBOW HACOC, APEOMETP, IXOJIOT, UCMOJIB30BaHUE YIbTPa3BYyKa B ObITY M TEXHUKE

2.1

2.2

TEIUJIOBBIE ABJIEHUA

OCHOBHBIE TIOIOKEHUS MOJ'IGKYJ'ISIpHO-KI/IHCTI/ILIeCKOI\/JI TCOpHUU CTPOCHUSA BCUICCTBA.
Mogenu TBEpIOTO, )KUAKOTO U Ta3000pa3HOro COCTOsHUI BemiecTBa. Kpucrananueckue
U aMop(QHBIE Tena

JBmkenne yactuil BemecTBa. CBSI3b CKOPOCTH ABIDKEHHS YACTHI[ C TEMIIEPATypOM.
bpoyHoBckoe aBmxenue, iuddysus

2.3

CmaunBaHue U KalmWJUJTSIPHBIC ABJICHUA

2.4

Temnoroe paciupeHuC U C:xKaTue

2.5
2.6

TermoBoe paBHOBECHE

Buytpennsis sneprus. Pabora u teronepenaya kak crocoObl M3MEHEHUS! BHYTpEHHEH
SHEPIrUU

2.7

Bugsr TCILIONCpCAavYn: TCIJIOMPOBOAHOCTh, KOHBCKIUA, U3JTYUCHUC

2.8

Har PCBAHUC U OXJIAKACHUC TCII. KoauuecTBO TEIIOTHI. VY nenbpHas TEII0EMKOCT:

O=cml(t,~t,)

2.9

3akoH COXPAaHCHUS SHCPIUH B TCIIJIOBBIX MPOLECCAX. ypaBHeHI/IC TEILIOBOro OallaHca:

O+0,+..=0




Ucnapenue u konaeHcanus. M3MeHeHre BHYTPEHHEN YHEPTUM B MIPOLIECCE UCTIAPEHUS U

2.10
KoHaeHcanuu. Kunenue sxuakoctu. Y aenbHas Teriora napooopasosanus: L = Q/m
2.11 BnaxHOCTH BO3AyXa
[InaBnenue u kpuctawiuzainus. M3MeHeHHe BHYTpEeHHEH SHEPruu NpH IUIABJICHUU U
KpUCTaJUIM3alMK. Y Ae/IbHAs TEIUIOTA MJIABJICHUS:
2.12
0
& m
213 BuyTpeHHsis sHEprusi cropaHusi TOIUIMBA. Y JelbHas TEIUIOTa CrOpaHus TOIUIMBA: (| =
Q/m
2.14  Tpunnuns! padotsl TerioBsix apurateneid. KI1/I rermmoBoro asurarens
Ipaxmuyeckue pabomul
N3Mepenne yienbHOM TEMI0EMKOCTH METAJIMYECKOTO IUIMHIPA; KOJIMYECTBA TEIUIOTHI,
[OJIyUEHHOI0 BOJIO KOMHATHOW TemIiepaTypbl (PUKCUPOBAHHOW Macchl, B KOTOPYIO
015 OmYLeH HarpeThlil UJIUHJD; KOJ‘II/I‘IGCTBaUTeHJIOTbI, OTJaHHOTO HaneTbIMUI_II/IJ'II/IH,HpOM,
MOCJIE OIYCKaHHWS €ro B BOJY KOMHATHOW TEMIIEPATYyphl; OTHOCHUTEIHHON BIIAXKHOCTH
BO3/1yXa; yJI€JIbHOM TEIUIOTHI IUIABJIEHUA Jibjia. MccreqoBanue U3MEHEHUs TEMIIEPATYPBI
BOJIBI IIPU PA3JIUYHBIX YCIOBHSX; SBJICHHUS TEIUIOOOMEHA MPU CMEIIUBAHUU XOJIOJHON 1
ropsiieil BOJbI; Mpoliecca CIapeHus
Qusuueckue sa61eHUs 8 Npupooe. TTOBEPXHOCTHOE HATSHKCHUE U KAMMILIISIPHBIC SIBJICHUS B
2.16 mpupope, KpuUCTaIbl B Ipupoae, nznydenue ConHia, 3amep3aHue BOJOEMOB, MOPCKUE
Opu3bl; 00pa3oBaHKE POCHI, TYMaHa, WHEs, CHera
Texnuueckue ycmpoticmeéa: KalWUISAPbl, IPUMEPbl HCIOJB30BAHUSA KPUCTAILIOB,
2.17  KUAKOCTHBIM TEpPMOMETp, JaTUYUK TEMIIEpPaTypbl, TEPMOC, CUCTEMa OTOILJICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOUHA, IBUTATEIb BHYTPEHHETO CTOPAHMS
3 OJIEKTPOMAI'HUTHBIE SIBJIEHU S
3.1  DOnekrpusamus Ten. [IBa BUIA IEKTPUICCKUX 3apPSI0B
3.2  BzammopeiicTBue 3apspkeHHBIX Tell. 3akoH Kymona
3.3 3aKkoH COXpaHEHUs JIEKTPUIECCKOTO 3apsiaa
34 Onektpuueckoe nojie. Hanpsok€HHOCTh anekTpuueckoro nosis. [IpuHuun cynepno3uuuu
AIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
35 Hocurenu snektpudeckux 3apsaaoB. JIeicTBHE 3IEKTPUIECKOTO MO Ha AJIEKTPUYECKUE
3apsiabl. [IpOBOJHUKY U TUANEKTPUKH
[TocTostHHBIN d3nekTpuyeckuid TOK. JlelcTBusA snekTpuueckoro Toka. Cuia ToKa.
3.6  Hampsxenwue.
I=qg/t,U=A/
37 DIIEKTPUUYECKOE COMPOTUBIIEHUE. Y ACIBHOE IIEKTPUUECKOE COMTPOTUBIICHUE:
R =pl/S
3.8  3akon Oma ms ygactka snekrpuueckoit renu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I, =I,; U=U,+U,; R=R,+R,
3.9 IlapamnenbHoe coeaMHEHUE IPOBOJAHUKOB PABHOTO COIIPOTHBIICHUS:

U=Ug;I=I,+I;R=2.
= = )

F

CMelaHHbIe COCAMHCHUS ITPOBOIHNUKOB




3.10

PaboTa u MomHOCTH A5tekTpuueckoro Toka. A = Ult, P = Ul

3akoH [[>xoyins — Jlenna:

3.11 0= 2Rt

312 OnbiT Opcrena. MaroHuTHoe moje npsMoro MpoOBOJAHMKA ¢ TOKOM. JIMHMM MarHUTHOMN
UHIYKIUH

3.13 MarauTtHoOe 1noJje MOCTOSHHOTO MarHuTa. B3aumoielicTBue MOCTOSIHHBIX MarHUTOB

3.14  JleiicTBME MarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM

3.15  Omnwitel Dapanes. SABaeHue aIeKTpoMaruuTHON HHAYKIMH. [IpaBuno Jlenma
Ilpakxmuueckue pabomul
N3mepenue 31eKTpUUECKOro CONMPOTHUBIIEHUSI PE3UCTOPA; MOLIHOCTH 3JIEKTPHUYECKOIO
TOKa; pabOTHI JIEKTPHUUECKOT0 TOKA.
HccnenoBanue 3aBUCHUMOCTH CUJIBI TOKA, BO3HMKAIOIIETO B IPOBOJHUKE (PE3UCTOPHI,

3.16 nammouka), OT HampsDKEHHs] Ha KOHI[AX MPOBOJHUKA; 3aBUCUMOCTU CONMPOTHBICHUS OT
JUIMHBI IPOBOJIHUKA, TUIOIIAU €T0 MONEPEYHOr0 CEYEHHS U YAE€IbHOIO COIPOTUBIICHHUS.
[IpoBepka mpaBuia Mg DIEKTPUYECKOTO HAMPSOHKEHUS MPH  MOCIEI0BATEIHHOM
COCIMHCHUHW TPOBOJAHUKOB; TIpaBWja JJs CHJIBI DJIEKTPUUECKOrO0 TOKa TIpH
napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI M ITAMIIOUYKA)
Qu3suueckue a61eHUs 8 npupode. IEKTPUUYECKUE SBICHUS B aTMOc(epe, SIEKTPHUIECTBO

3.17  KUBBIX OPraHU3MOB, MArHUTHOE TOJIe 3eMITH, Apei( TOIOCOB, PO MArHUTHOTO ITOJIS
JUTSL )KU3HU Ha 3emiie, MOJIIPHOE CUSHUE
Texnuyeckue ycmpoticmea: SJIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTAT, CUETUMK

318 ANEKTPUYECKON  DHEPrHH, DIEKTPOOCBETHTENbHBIE  MPUOOPHI,  HarpeBaTeIbHBIC
AJIEKTPOTIPUOOPBI  (MPUMEPHI), IJCKTPHUSCKHUE TPEIOXPAHUTEIH, DIICKTPOMATHUT,
AIEKTPOABUTATENb MOCTOSIHHOTO TOKA, TeHEPATOpP MOCTOSIHHOTO TOKA

3.19 DnextpomarHuTHbIE BONHBL [llkana 31eKTpOMarHUTHBIX BOJH

3.20  JlyueBas mojenb cBeta. [IpsMonnHeiiHOe pacipoCTpaHeHHe CBETa

3.21 3akoH oTpaxkeHus cpera. [Imockoe 3epkano

3.22 IlpenomieHue cBeTa. 3aKOH MPEIIOMJIICHHSI CBETa

3.23  Jlucmepcwust cBeta

324 Jlunza. Xon nydeit B muH3ze. POKyCHOE paccTosiHUE JUH3BL. OnTHyeckas cuiia JuH3bL: D
=1/F

3.25 [I'ma3 kak ontuyeckas cucrema. OnTuueckue mpruOopbl
Ipaxmuueckue pabomul
#HH##Par###13mMepeHne onNTHYECKON CHIIBI coOMparoiel JTUH3bI; (POKYCHOTO PAacCTOSHHS
coOuparomiel JUH3BI (IO CBOMCTBY paBEHCTBA pa3MepoOB IMpeaMeTa M H300pakeHus,

30 KOT/IA PEIMET PacToNoKeH B IBOMHOM (oKyce), oKa3aTes IPEeJTOMIIEHHUS CTEKIIA.
#Hi#Par###lccnenoBanue  cBOCTBa  M300pa’keHHs, MOJYYEHHOTO C  IOMOIIBIO
coOuparomiel JUH3bl; W3MEHEHHS (OKYCHOTO pPACCTOSIHUS ABYX CJIOXKEHHBIX JIMH3;
3aBUCHUMOCTH YTJIa MPEJIOMIICHUSI CBETOBOTO JIyda OT yrjla MaJieHus Ha TPAHULIE «BO3/1YX
— CTEKJIO»

307 Quzuueckue aenenus 6 npupooe: 3atmeHuss Comxua u JIyHbl, 11BeTa Tel, ONTHYECKHE
sBieHus: B atMochepe (1BeT Heba, pedpakius, paayra, MUPax)

3.28  Texuuueckue ycmpoiicmea: 049KH, IEPUCKOTL, (OTOAIIAPAT, ONTHYECKHE CBETOBO/IBI

4 KBAHTOBBGIE ABJIEHUA
4.1 PanuoakTuBHOCTH. Asbda-, 6eTa-, raMMa-u3nyyeHus. Peakiuu ansa-u 6era-pacnaga
4.2  OmnsiTel Pezepdopaa mo paccesauto anbda-vactuil. [LnanerapHas Moienb aToma




4.3

CoctaB aToMHOTrO sifjpa. M3oTornbl

4.4  Tlepuon momypacmnajga aTOMHBIX SiAEp
4.5  SlnepHble peakiuu. 3aKOHBI COXPAHECHHUS 3apsAI0BOI0 U MAaCCOBOT'O YHCEI
Qusuueckue s61eHUsl 8 npupooe: SCTECTBEHHBIN PaJMOaKTUBHBIA (DOH, KOCMHUYECKHE
4.6  myud, paTMOAKTUBHOE H3JIYYCHHUE MPUPOJHBIX MHHEPAIOB, ICHCTBHE PaIHMOAKTHBHBIX
W3JTy4ECHUH Ha OpraHu3M YeIOBeKa
4.7 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, HWHIUBUIAYAIbHBIA JO3UMETp, Kamepa

Bunbcona, sepHas 3HEpreTuka




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



