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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO OOIIETo 00pa3oBaHMs
COCTaBJICHa Ha OCHOBE TOJOKEHUN U TpeOoBaHM K pe3yJbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTEIbHOM IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3ukay.

Copnepkanue mporpamMmbl 1o (U3MKEe HampaBiIeHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTU OOYYaroUIUXCsi U OpraHU3alUi0 U3yYCHUS
Gbu3MKKM Ha NESITeNbHOCTHOW OcHOBe. B mporpamme mo ¢(usuke yuduTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no ¢u3HKe yCTaHABIMBAET paclpeeeHre yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIEA0BATEILHOCTD
U3y4YCHHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJCPXKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJarouXCs.

[Iporpamma 1o ¢usuke pa3paboTaHa C LEIbIO OKa3aHUA METOJUYECKON
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMMBbl IO YI€OHOMY TPEIMETY.

®du3zrka SBISIETCS CUCTEMOOOPA3YIOIIUM JUIsl €CTECTBEHHOHAYYHBIX YUCOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJl B €CTECTBCHHOHAYYHYIO KapTUHY MHUpa, MPEIOCTaBisieT Hauboliee sICHbIC
oOpasibl MPUMEHEHUsT HAYYHOTO METOJa MO3HAHUA, TO €CTh CI0c00a MOTydYeHHUS
JIOCTOBEPHBIX 3HAHUM O MUPE.

OnHa U3 TVIaBHBIX 3a/1a4 (PU3UYECKOr0 OO0pa30BaHUSI B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHON TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢u3ukn Ha 0a30BOM YypOBHE MPENANOJaracT OBJIaJCHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

®HAYYHO OOBSICHATH SIBJICHUS;

®OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

®HTEPIPETUPOBATH JAHHBIE W HCIIOJIB30BATh HAYYHBIE JOKA3aTEIbCTBA IS
MOJTyYCHHS BBIBOJIOB.

[lenmu wusyuenuss ¢GU3UKKM Ha YPOBHE OCHOBHOIO 0OIIEro o0pa3zoBaHUs
ompenenensl B Konnenmuu mnpemnomaBaHusi ydeOHoro mpeamera «Pusmka» B
oOpa3zoBarenbHBIX oOpraHusammsx Poccuiickoit ®Denepanuu, pean3yrOIINX
OCHOBHBIE 00111e00pa30BaTeIbHbIE TIPOTPAMMBI.

Heau nzyyenuss Gusuku:



eIIpHOOpETEHNE MHTEpPeca W CTPEMIJICHHS OOydalolmuxcss K HayuYHOMY
W3YYCHUIO TIPUPOJABI, PA3BUTHE WX HHTCIUICKTyAIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

®pa3BUTHE MPEJCTABICHUN O HAyYHOM METOJIE€ MO3HAaHMUS M (OPMUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

¢ hopMHpOBaHNE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa U3yueHHUs OCHOB
CTPOCHHSI MaTepUH U (HyHIAMEHTATbHBIX 3aKOHOB (DU3HKHU;

e (hopMHpoOBaHNE TMPEACTABICHUN O poin (U3UKK NI Pa3BUTHSA JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

epa3BUTHE  MPEACTABICHUM O  BO3MOXHBIX  cdepax  Oymaymiei
npoecCHOHANbHON  JeATEIbHOCTH, CBS3aHHOM C (DU3MKOM, MOATOTOBKA K
JanbHeeMy 00y4eHUIO B 9TOM HalPaBJICHUH.

JlocTmxeHre 3TUX Leded mporpaMMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIICAYIONINX 3a1aY:

e IIpHOOpEeTEHNE 3HAHUIM O TUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBICHHSIX;

e[IpuOOpETEHNE YMEHHUI OIMUCHIBATh U OOBACHITH (PU3UUYECKHE SIBICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

®OCBOCHHE METOJOB pEIICHHA MPOCTEHIIMX pacdy€THBIX 3aJad ¢
UCIIOJIb30BaHUEM puznyeckux Mojienei, TBOPYECKUX u
MPAKTUKOOPHUEHTUPOBAHHBIX 33]1a4;

®pa3BUTHEC YMCHHH HAOJIOATh MPUPOIHBIC SIBJICHUS W BBHITIOJHSATH OIIBITHI,
1abopaTtopHble pabOTHl M IKCIIEPUMEHTAIBHBIE UCCIEAOBAHUS C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX TPHOOPOB;

®0CBOCHHUE MPUEMOB pabOThl ¢ HMHQpOpMaNUend (PU3UUECKOrO COJEp KaHMUS,
BKJIIOYasi WHGOPMAIIMI0O O COBPEMEHHBIX JOCTIKCHMSIX (HU3UKH, aHAIU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

®3HAaKOMCTBO cO cepamu nMpoPhecCUOHATBHONU AESATENbHOCTH, CBA3aHHBIMU C
GU3MKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
(bu3MYECKON HAYKH.

Ha uzyuenue ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOILErO
oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENI0), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HeAeNt0).

[Ipennaraemsiii B mporpamMme 1o (pu3uke mepedeHp 1abopaTopHBIX paboT U
OTIHITOB HOCUT PEKOMEHIATEIIbHBINA XapaKTep, YUUTEb JeiacT BEIOOP MPOBEICHUS
7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIWBUIYATBHBIX OCOOCHHOCTEH
OOy4Jaromuxcs, CHUCcKa AKCIEPUMEHTATBHBIX 3a/IaHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOT0 3K3aMeHa Mo (U3HKE.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

®uszuka — Hayka O npupone. fABnenus npuponbl. dusznyeckue SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckre BenUUUHBL. M3MmepeHue ¢usnueckux BenuuuH. dusznueckue
npudopsl. [lorpemnocTts u3mepenuil. MexxayHapogHasi CUCTeMa €AMHHIL.

Kak ¢usuka u JApyrue ecTEeCTBEHHbIE HAyKd H3Y4alOT IPUPOLY.
EcTecTBeHHOHayuyHBId METOJ| IMO3HAHWA: HAOJIIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HabogaeMoro aBiieHus. Onucanre (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Jlemoncmpayuu.

1. MexaHnuueckue, TEIUJIOBBIE, JJIEKTPUYECKUE, MarHUTHBIC, CBETOBBIC
SIBJICHUS.

2. dusnyeckue npuodoOpPsl U MPOLETYpa MPSIMBIX U3MEPEHUN aHATIOTOBBIM

U U (GPOBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.
OmnpeneneHue UEHbI IeJIEeHUS IIKaJIbl U3MEPUTEILHOTO TpUbdOpa.
N3mepenne paccTOSTHUM.
N3mepenne 06bE€Ma KUIKOCTU U TBEPAOIO TEIA.
Omnpenenenue pa3sMepoB MaJIbIX TEJ.
M3mepenne TeMreparypbl IpH MOMOIIM KUJIKOCTHOIO TEPMOMETPA U
JlaTYuKa TEMIIEPATYPBHI.

6. [IpoBeneHue uccier0BaHus 0 NPOBEPKE TUITOTE3bI: JAaTbHOCTD MOJIETA
HIapyKa, MymEeHHOT0 FTOPU30HTAIBHO, TEM OO0JIbIIIE, YEM OOJIbIIE BHICOTA TyCKa.

bk whE

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JBm>kenne wyactur BemiecTBa. CBS3b CKOPOCTH JABWMIKEHHSI YacTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nuddysus. B3aumonelicTBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BELIECTBA: CTPOEHUE Ta30B, KUIKOCTEH U TBEPIBIX
(KpUCTaJNIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

1. HaGmronenre OpoyHOBCKOTO BUKEHUS.

2. HaGmonenune nuddysun.

3. HaOmronenne  sBieHUN, OOBSCHSIONIUXCS  MPUTSHKEHUEM WU

OTTAJIKMBAaHHUECM 4YaCTHII BCIICCTBA.



Jlabopamopnvie pabomul u onvimel.

1. OuneHka pauameTpa aTroMa METOAOM pAIOB (C  HMCIHOJb30BAHUEM
dboTorpadwuii).

2. OnbITE IO HAOJIOICHUIO TEINIOBOT'O PACIIMPEHUS Ta30B.

3. OmnbITEI IO 0OHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO IPUTSKEHUSI.

Pa3nen 3. /IBukeHue U B3aUMOAEHCTBHE TeJl.

MexaHnueckoe [BWXEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBMKEHHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.

SBneHne wHEpUUU. 3aKOH WHepuuu. B3anmmonaeicTBHE Tell Kak MpUYMHA
U3MEHEHUsI CKOPOCTH JBHXKEHUsA Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBsA3b IIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHULE
00BéMa BelllecTBa.

Cuita Kak XapakTepUCTHKA B3auMOJEHCTBUA Tel. Cuia ynpyrocTd M 3aKOH
['yka. M3mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpPA. SIBIEHUE TIATOTEHHS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux Ianerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomencTByromas cui. Cuia TpeHUS.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHne B IPUPOJE U TEXHUKE.

Jemoncmpayuu.

HabiroieHue MexaHu4ecKkoro JBUKEHUs Tea.

M3mepeHne CKOpOCTH NPAMOJIMHENHOTO JBUKEHMUS.
Habmroienue siBineHus HHEPLUH.

Hab6nronenune n3MeHeHusi CKOpOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEIL.

CrnoxeHne CHJl, HalPaBJICHHBIX 110 OJHOW IIPSIMOIA.
ﬂaﬁopamopubte paoomul u onvimol.

Sk owdpE

1. OrnpeneneHne CKOPOCTH PABHOMEPHOIO JIBMKEHUs (IIapuka B
YKUJIKOCTH, MOJIENIH 3JIEKTPUUECKOTO aBTOMOOUJIS U TaK J1ajiee).

2. Omnpenenenue cpeiHe CKOPOCTH CKOJIbKEHUS OpyCcKa WIIH IIapHKa Mo
HAKJIOHHOM TJIOCKOCTH.

3. Omnpenenenue MWIOTHOCTH TBEPIOTO TeNa.

4, OMBITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD pacTsikeHus (aedopmarun)
MPY>KUHBI OT TIPHIIOKEHHOW CHJTBI.

5. OMNBIThI, TEMOHCTPUPYIOIIKE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIbKEHUS

OT BCCa TCJIa U XapaKTCpa COIMPUKACAIOITNXCA HOBerHOCTef/JI.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.

JaBnenue. CriocoObl YMEHBIIICHUS U yBEJIMYCHUS NaBieHus. JlaBineHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmnepaTypbl. llepenaua naBieHus
TBEPABIMU TEJAMHU, XKUAKOCTAMU W ra3zamu. 3akoH [lackans. [IHeBmaTnueckue
MaIllUHbl. 3aBUCUMOCTh JABJICHHS >KUJIKOCTH OT TIyOuHBI. ['mapocratnueckuii
napajgokc. Coolraromuecs: cocyibl. [ napapiniecKkie MEXaHU3MBbl.



Atmocdepa 3emnu u armochepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
BO3MyIIHONW 000youku 3emiu. OmbiT Toppuyemmu. M3meperue atMochepHOTo
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpPHOTO JAaBIEHUSI OT BBHICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 17151 U3MEPEHUs aTMOCPEPHOTO JTABICHHUS.

JlelicTBuE XKUIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TeJIO. BrITaKuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTbH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUs )KUIKOCTBIO U Ta30M.

CooO1atromuecs cocy/ibl.

['mapaBauyueckunt mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JTABICHMUSL.

3aBUCHUMOCTD BBITAIKUBAIOUIEH CHIIBI OT 00BEMa MOTPYKEHHON YaCTH
TeJa U MIIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BBITAIKMBAIOIIEN CUJIBI BECY BBITECHEHHOW KUJKOCTH.

8. VYcnoBue miaBaHMs TeN: IUJIABAHME WM TOTPYKEHHE Tel B
3aBUCUMOCTH OT COOTHOIICHHSI INIOTHOCTEN T€Ja U KUJIKOCTH.

Jlabopamopnwie pabomul u onvimol.

SonkowdE

1. HUccnenoBanue 3aBHCHUMOCTM Beca Tela B BoJge OT o00BéMa
MOrPYKEHHOMU B )KUIKOCTh YACTH TeEJA.

2. OnpeneneHue BBITAIKUBAIOLMIEH CHIIBI, JEHCTBYIOIIEH Ha TelIo,
IOrPYKEHHOE B )KUIAKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILIECH CHUJIbI, JEUCTBYIOIIEH HA
TEJIO B JKUJKOCTH, OT MacChl TeJa.

4, OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAIKUBAIOIIECH CHIIBI,

JIEUCTBYIOIIEH Ha TENO B KUJKOCTH, OT 00bEMa MOTPYKEHHOU B KUIKOCTh YaCTU
T€JIa ¥ OT IUIOTHOCTH KUJKOCTH.

S. KonctpyupoBanue apeomerpa WIM KOHCTPYUPOBAHUE JIOJKU W
OIIpEIICIIEHUE €€ TPY30NOABEMHOCTH.

Pa3zgea S. Pabora u MOIIHOCTB. JHeprus.

Mexanuudeckast padota. MOUTHOCTb.

[IpocTbie MexaHU3MBL: pblyar, OJIOK, HaKJIOHHas IJIOCKOCTh. IIpaBumio
paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHs phluara kK 0JI0Ky. «30J10TOe
npaBuio» mexanuku. KIIJ[ mpocTteix MmexanuszmoB. [IpocTeie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprud. KuHeTnueckas UM MOTEHUUAJIbHAS SHEPIUsl.
[IpeBpailieHrie OTHOTO BHIa MEXAHUYECKOW YHEPTUU B IPYTrOid. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. [IpuMepbl TPOCTHIX MEXaHU3MOB.

Jlabopamopnwie pabomul u onvimol.



1. Omnpenenenue pabOThl CUIIBI TPEHUSI MPU PABHOMEPHOM JBUKEHUU
TeJa MO TOPU30HTAIBLHON MMOBEPXHOCTH.

2. HccenenoBanne yciioBA paBHOBECHs pblyara.

3. N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

4. W3ydenne 3aKk0Ha COXPAaHEHHSI MEXaHUYECKOW DHEPTUU.
8 KVIACC

Pa3nea 6. TenjioBbIe AIBJICHUS.

OCHOBHBIE IOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE T10JIOXKEHUS MOJIEKYJIAPHO-KUHETUYECKOU TEOPUHU.

Mogenu TBEPAOro, JKUAKOTO M Ta3000pa3HOr0 COCTOSIHMM BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKECHUM MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH.
CmauuBaHKE U KallWUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temmneparypa. CBsA3p TeMmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWKECHUS
yacTull. BHyTpeHHsiss sHeprusi. CrnocoObl M3MEHEHHs BHYTPEHHEW HHEPruu:
TEeIUIonepeaavya u CoBeplieHre padboTel. Buasl Temionepenayu: TemIonNpoOBOAHOCTD,
KOHBEKIIUS, U3IIyYEHUE.

KonnuecTBo TemnoTsl. YaenpHas TEIUIOEMKOCTh BellecTBa. TemnaooOMeH M
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro OanaHca. [lmaBnenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJenbHas TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JIABJICHMUS.

BrnaxHocTth Bo3myxa.

OHeprus TOIUIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[lpunuunel paboThl TemioBbix ABuratenedt KIIJ TemmoBoro aBurartens.
TernnoBble ABUTATENHN U 3aIIATA OKPYKAOIIEH CPENbI.

3aKOH COXPAHEHUS U MPEBPALLECHUS SJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Jlemoncmpayuu.

1. HaGmronenre OpoyHOBCKOTO ABUKEHUS.

2. Hab6mronenue nuddysuu.

3. HabGmronenne sBjieHn cCMaYMBaHUs M KaITMJIISIPHBIX SIBJICHUM.

4, HabGnronenue TemioBoro pacumpeHus Tel.

5. W3meHenune naBiieHus raza mpu n3MEeHEeHU 00bEMa U HarpeBaHUH UITU
OXJIAXKICHUU.

6. [IpaBuiia u3MepeHus TEMIIEPATYPHI.

7. Buae! Tennmonepenayu.

8. OxnaxxaeHue Ipyu COBEPIICHUN pabOTHI.

Q. HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUIIAMH.

10. CpaBHeHHE TEMIIOEMKOCTEHN pa3InuHbIX BEIIECTB.



11. HaOmronenne kuneuus.

12. Hablnronenre nocTostHCTBA TeMIepaTyphl IPU TUIaBICHUU.

13. Mojenu TeIIOBLIX JIBUTATEIICH.

Jlabopamopnsie padomul u onsimel.

1. OnbITHI 110 0OHAPYKEHUTO ISHCTBHSI CUJT MOJICKYJIIPHOTO TPUTSHKCHHUS.

2. OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OnbITEI IO HAOTIOICHUIO TEIIOBOTO PACHIMPEHUS Ta30B, XKUIAKOCTEN U
TBEPJIBIX TEIL.

4. OrnpeneneHue AaBieHUs BO3IyXa B OaJJIOHE MITIPHUIIA.

5. OnbITHI, 1€MOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUSI BO3/lyXa OT €ro
00bEMa M HArpeBaHUs W OXJIAKICHHUS.

6. [IpoBepka TrHUIOTE3bl JUHEWHOW 3aBUCHUMOCTH JIJIMHBI CTOJIOHMKA
KUJKOCTH B TEPMOMETPUYECKON TPyOKe OT TeMIIepaTyphl.

7. Habnronenue m3MeHEHWs BHYTPEHHEH 3HEpruu Tejla B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

8. HccnenoBanue siBIEHUS TEIIOOOMEHA MPU CMEIIMBAHUM XOJIOJHON U
ropsiuer BOJIBL.

9. OnpeneneHue KOJIUYECTBA TEIUIOTHI, IIOJYUYEHHOTO BOJOW TMIpHU
TEII000MEHE C HArPEThIM METATUIMUYECKUM LIMIITHHAPOM.

10. Onpenenenue yaeabHOW TEMIOEMKOCTH BENIECTBA.

11. HccnenoBanue mpoiecca UCIapeHusl.

12. OrnpenesieHue OTHOCUTENBHOM BIIAXKHOCTH BO3/TyXa.

13. OnpeneneHue yaeabHOW TEMIOTHI MIaBICHUS JbA.

Pazgen 7. JaekTpudyeckue 1 MAarHUTHbIE SIBJICHUSI.

Onektpuzauus Ten. JIBa poja 3lEKTpUYECKUX 3apsioB. BzaumopeicTBue
3apspKeHHBIX  Ten.  3akoH Kynona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIaMH ).

Onekrpudeckoe nose. Hanpsk€HHOCTh dmekTpudeckoro moss. [IpuHiun
CYNEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu smekTpudecKux 3apsAaoB. DJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHMKM W JUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTpUYECKUd TOK. YCJIOBUS CYILIECTBOBAHUSA DSJIEKTPUYECKOIO TOKAa.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBHUS SJIEKTPUUECKOro TOKa (TEIJIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuna  Toka.  DJIEKTPUUYECKOE  HAIMpPSKEHUE.
ConpoTuBeHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma
IS ydacTka nenu. [locnenoBarensHoe U mapajuieibHOE COEAUHEHUE IPOBOJHUKOB.

Pabota ¥ MOUIHOCTH BJEKTPUYECKOTO TOKa. 3akoH Jxoyns—Jlenua.
DNEeKTpUYECKHUE LENU U MOTPeOUTENN dNeKTpudecKoil saneprun B 0biTy. KopoTkoe
3aMBbIKaHHE.



[TocTostHHBIE MarHUTHL. B3anmoielicTBrE MOCTOSIHHBIX MATHATOB. MaruuTHoe
nosie. MarauTHoe mojie 3eMJIM M €ro 3HadyeHue Uil >kKu3HU Ha 3emuie. OnbIT
Opcrena. MarHuTHOE MOJIE 3JIEKTPUYECKOTO TOKA. [I[pruMeHeHne 3JIeKTpOMarHuToB
B TEXHHUKE. J[efICTBME MArHUTHOTO MOJISl HA MPOBOAHUK C TOKOM. DJIEKTPOABUTATEIb
IIOCTOSTHHOTO  TOKa. lcmosib30BaHME  DJIEKTPOJABHUIATeNIed B  TEXHHUYECKHUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue 35eKTpoMarHuTHOW MHIyKuud. [IpaBuno Jlenna.

DnekTporeneparop. CrnocoObl  MONy4YeHUs  DIJIEKTPUYECKOW  DHEPruH.
DNEKTPOCTAHIIMY HA BO30OHOBIISIEMbIX HCTOYHUKAX SHEPIHH.

Hemoncmpauyuu.

1. DneKTpU3aIus Tel.

2. JIBa poma 3JIEKTpUYECKHUX 3apsiIoOB M B3aMMOJICUCTBHE 3apsSKEHHBIX
TeN.

3. Y CTpOUCTBO U JIEUCTBUE JIEKTPOCKOTA.

4, DneKTpoCcTaTHIECKast HHIYKITHS.

5. 3aK0H COXPaHCHUS IEKTPUISCKUX 3aPSIOB.

6. [TpOBOTHUKY B TUAICKTPUKH.

7. MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO OJIS.

8. W cTOYHUKHN TOCTOSTHHOTO TOKA.

Q. JleficTBUS 2IEKTPUUECKOTO TOKA.

10. DIEKTPUYECKUN TOK B )KUIAKOCTH.

11. ["a30BbIl pa3ps.

12. N3MepeHne CUIibl TOKa aMIIEPMETPOM.

13. N3MepeHne 31eKTpUYeCcKOro HaMpPsKEHHs BOJIbTMETPOM.

14, Peocrtar u MarasuH cCOnpoOTHBIICHUH.

15. BzauMoaeiicTBrEe TOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOKXHOCTH pa3IeJICHUS TOJIOCOB MarHUTA.

17, MonenupoBaHre MarHATHBIX MOJICH TTOCTOSHHBIX MarHUTOB.

18. OmneIT Dpcrena.

19. MarauTtHoe 1oje Toka. DJICKTPOMArHUT.

20. JleficTBrEe MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

21. DIEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.

22. HccnenoBanue sIBJICHUS 3JICKTPOMAarHUTHOW WH Ty KITHH.

23. OmnbiTel apanest.

24. 3aBUCMMOCTh HAIpaBJICHUS WHIYKIIMOHHOTO TOKa OT YCJIOBUU €ro
BO3HUKHOBEHUSI.

25. DIEeKTpOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomel u onvimel.

1. OneiTel 1O HAONIOEHUIO DJIEKTPU3AIMU TN HHIYKIUEW U TPHU
CONPUKOCHOBCHHH.

2. HccnenoBanre JCHCTBUSA DJCKTPUYCCKOTO IO HA TPOBOJHUKH M
JTUDJICKTPHKH.

3. COopka 1 npoBepka paboThl NEKTPUUYECKOM 1[EMU MOCTOSHHOTO TOKA.



4, W3mepenue U peryaupoBaHie CUIIbI TOKA.

S. N3mepenne U peryaupoBaHue HAMPSKEHNUS.

6. HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, UAYILIETO YEPE3 PESUCTOP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSLDKEHUS Ha PE3UCTOPE.

7. OneITbl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  DJIEKTPHYECKOTO
COMPOTHUBJIEHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOMIAANA IONEPEYHOIO CEYEHUs U
Marepuania.

8. [TpoBepka mpaBuiia CIOKEHUSI HANPSYKEHUH MPU MOCIEI0BATEIILHOM
COEJITUHEHHUH JIByX PE3UCTOPOB.

Q. [TpoBepka mpaBuia i CHIJIbI TOKAa MPH NapajuIeIbHOM COEIUHEHUU
PE3UCTOPOB.

10. Onpenenenue pabOTHl  AIEKTPUYECKOTO TOKA, HUIYIIETO Yepes
pe3ucTop.

11. OnpeneneHne MOIIHOCTU AJIEKTPUYECKOTO TOKA, BBIAEISEMON Ha
pe3ucTope.

12. HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA, HAYIIETO YePe3 JTaMIIOUKY, OT
HaIpsDKEHMS HA HEW.

13. Omnpenenenue KIIJI narpeBarens.

14, HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MArHUTOB.

15. W3ydyeHne MarHMTHOTO TIONIA TIOCTOSIHHBIX MArHUTOB TIPU  HX
00BbEIMHEHUU U Pa3JICIICHUN.

16. HccnenoBanue MAEMCTBUS 3JIEKTPUYECKOTO TOKAa HAa MAarHUTHYIO
CTpEJIKY.

17. OnbITEl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIbl B3aMMOICHCTBUS
KaTyIIKH C TOKOM U MarHuTa OT CHJIbl TOKA U HaIPaBJIEHUS TOKA B KaTyIIKe.

18. N3ydeHne aeicTBUsI MArHUTHOTO MOJISE HA MPOBOJIHUK C TOKOM.

19. KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOABUTATES.

20. N3mepenne KII/I anekTpoaBUTraTesibHON yCTAHOBKH.

21, OnBITEI TIO MCCIICIOBAHHIO SBIICHUS SJEKTPOMATHUTHOW HMHIYKIUH:

MCCIIEIOBAaHNE N3MEHEHUM 3HAYEHUS Y HAIIPABIICHUS MHAYKIMOHHOIO TOKA.
9 KJIACC

Paznesn 8. Mexanuveckue siBJ1eHUsI.

Mexanuyeckoe ABWXKEHHUE. MarepuanpHas Touka. Cucrema oOTcYETa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE mNpsIMONMHENHOE
nBrkeHue. HepaBHoMmepHoe mpsiMosiHelHOE ABMKeHUe. CpellHsis 1 MTHOBEHHAas
CKOPOCTbH Teja IPU HEPABHOMEPHOM JABUKEHUMU.

Yckopenue. PaBHOyckopeHHOE TpsiMosimHelHOe nBrkeHne. (CBoOomHOE
najaenue. OnwiThl ['anumes.

PaBHOMepHOE nBUXKEHHE MO OKpyx)HOCTHU. llepron u 4vacrora oOpaieHwus.
JInneriHasa u yrioBast CKOpocTu. LIeHTpoCcTpeMUTEIIBHOE YCKOPEHUE.



ITepsbiii 3ak0oH HeroToHa. BrOpou 3akoH Herotona. Tperun 3akoH HproToHa.
[IpyHIMT Cyneprno3uuuy CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHus: cujia TPEeHUs CKOJIbXKEHUS, ChUia
TPEHUs IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUA. YCKOPEHHE CBOOOJHOTO
nageHus. JlBwxenue ruraner Bokpyr Comnma. IlepBas kocMuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue marepuanbHOM TOUYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxecTn.

Nmnynbee tena. 3MeHeHne umitynbca. VIMIynbe CHIbl. 3aKOH COXpPaHECHUS
UMITyJibca. PeakTHBHOE ABUKEHHUE.

Mexannyeckas paboTa 1 MOLIHOCTb. PaboTa cui TskecTd, ynpyrocTH, TpEHHUSL.
Cesi3p sHepruu u pabotbl. [loTeHuManbHas »HEpPrust Teja, MOJHATOTO Haj
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEpPrus cxxaTon npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW JSHEPIMHU. 3aKOH COXPAHEHUsSI MEXAHUYECKOU
DHEPI'UH.

Jemoncmpayuu.

1. Halnronenre MexaHu4ecKoro JABMKEHUS TeJla OTHOCUTEIIBHO Pa3HBIX
TEJN OTCYETA.

2. CpaBHEHME IyTEN U TPACKTOPUM JIBUKEHUS OJHOTO M TOTO K€ Tena
OTHOCHUTEJIbHO Pa3HbIX TEJl OTCUETA.

3. N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUKEHHUS.

4, HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOTO JBUYKEHUS.

5. HabGmronenne 1BHKEHUsI Tella 10 OKPYKHOCTH.

6. Halmroenne MexaHWYeCKuX SBIICHHM, MPOUCXOASAIIUX B CHCTEME

orcuéra «Tenexkay npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIEHO
KaOuHeTa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHHUS TEJIAa OT MACCHI TEJIA U JEUCTBYIOIIEN HA HETO
CHJIBI.

8. HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBUH TET.

Q. M3meHeHune Beca Tena Npu yCKOPEHHOM JABUKEHUU.

10. [lepenaya uMIryabca mpu B3aMMOJEHCTBUH TE.

11. [IpeoOpa3zoBaHus SHEPTUM MPU B3aUMOJICUCTBUU TEll.

12. CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUU.

13. CoxpaHeHHe UMITYJIbCa TIPU a0COIIOTHO YIPYTOM B3aUMOIEHCTBUU.

14. Hab0mronerre peak THBHOTO JBHKCHHS.

15. CoxpaHeHre MEXaHUYECKON IHEPTUU TIPU CBOOOTHOM TaJICHUH.

16. CoxpaHeHrMEe MEXaHMYECKOM OHHEpPruu NpH [BUKEHUHU Tella TMOJ

JEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1. KoHcTpynpoBanue TpakTa Juisi pa3roHa u 1ajbHEHIero paBHOMEPHOTO
JBIKEHUS IAPUKA WIH TETIEKKU.



2. OmnpeneneHue CpeHe CKOPOCTH CKOIbXKEHUS OpycKa WA JABUKECHUS
HIapUKA 10 HAKJIOHHOW INTIOCKOCTH.

3. OrnpeneneHue yCKOPEHUs Tejla MPU PaBHOYCKOPEHHOM JBHUXKEHHUH 10
HAKJIOHHOM MJIOCKOCTH.

4, HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHHU MIPU PAaBHOYCKOPEHHOM
JIBH>KCHUU 0€3 HauallbHOM CKOPOCTH.

5. [IpoBepka TrUMOTE3bl: €CIAU MPU PABHOYCKOPEHHOM JBHXKEHUHU 0€3
HayaJbHOH CKOPOCTH IIyTH OTHOCATCA KakK psJa  HEUETHBIX 4YHCEI, TO
COOTBETCTBYIOIIHME MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

6. HccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHHSI CKOJBKEHHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

7. Omnpenenenue kodhGUIIEHTa TPEHUS CKOJIBKECHUSI.

8. Onpenenenue KECTKOCTH NPYKUHBI.

Q. OnpeneneHue pabOTHl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKCHUH
TeJa MO TOPU30HTAIBLHOM MMOBEPXHOCTH.

10. OnpeneneHue padOThl CWIbl YOPYTOCTH NPH TMOABEME TIpy3a C
WCIIOJIb30BaHUEM HETOIBUKHOTO U TTOJABUYKHOTO OJIOKOB.

11. N3ydeHne 3aKkoHa COXpPaHECHUS] SHEPTUH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarenbHoe nBuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUI: TIEPHO/I,
4acToTa, aMIUIUTyJa. MaremMaTuyeckuil U Npy>KUHHbIM MasATHHKU. [IpeBpamieHue
DHEPTUU TIPHU KOJIeOATETHHOM JIBHKCHHH.

3aryxatomue  KojiebaHusi.  BeiHykneHHble — konebaHus.  Pe3oHaHc.
Mexanuueckue BosiHBI. (CBoiicTBa MeXaHWYeCKuX BOJH. IIpomonbHble W
[IONIEPEYHbIE BOJHBI. [[MMHA BOJHBI © CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKkocTh 3Byka M BbicoTa ToHa. OTpakenue 3Byka. MH(pa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaOnronenne xoneOaHuil Te MOJ NEUCTBHEM CHIIBI TSKECTH U CHIIBI
YIPYTOCTH.

2. HabGmronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

3. HabGnronenune BRIHYKICHHBIX KOJICOaHMW U PE30HAHCA.

4, Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJENH).

5. Hab6nronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKHI1 pe30HAHC.

Jlabopamopnsie pabomel u onvimel.

1. Onpenenenne YacTOThl M Tiepuoja KojeOaHWi MaTeMaTHYeCKOTro
MasiTHUKA.

2. OrnpeneneHue 4acToThl U MEpHo/ia KoJaeOaHu MPYKMHHOTO MasiTHUKA.

3. HccnenoBanre 3aBUCUMOCTH TEepUOJia KOJ€OaHUW TOJIBEIIEHHOTO K

HHUTHU T'Ppy3a OT AJIMHBI HUTH.



4. HccnenoBaHue 3aBUCHUMOCTH IE€pUOJa KOJEOAHUH MPYKUHHOTO
MasTHHKa OT MacChl Tpy3a.

S. ITpoBepka HE3aBUCUMOCTH I1EpUOJIa KoeOaHul Ipy3a, OABEIIEHHOTO
K HUTH, OT MacChl Ipy3a.

6. OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb Tepuoaa KoyieOaHHit
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. N3mepeHne yckopeHus: CBOOOJHOrO MaieHHs.

Pazgea 10. DneKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE  MOJE.  DJIEKTPOMarHuTHele  BOJIHBL.  CBOMCTBa
AJIEKTPOMArHuTHLIX BoJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
OnekTpoMarHuTHasi npupoja cBera. CkopocTh cBeTa. BolIHOBBIE CBONMCTBA
CBETa.

Jemoncmpayuu.

1. CBOMCTBA PJIEKTPOMATHUTHBIX BOJIH.

2. BonHoBBIE cBONCTBaA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. N3ydeHne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C TOMOIIBI0 MOOMJIBHOTO
tenedoHa.

Paszgea 11. CBeToBbBIE ABJICHHS.

JlyueBas  momens  cBera.  Mcrounmku ~— cBera.  [IpsmonuueinHoe
pactpoctpanenue cBera. 3atmMenusi Connuna u Jlynsl. Otpaxenue ceera. [lmockoe
3epKajo. 3aKOH OTPaXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH TNpeloMIIeHHs cBeTa. [lonHoe BHyTpeHHee
OoTpakeHue cBeTa. Vcronb30BaHWE TMOJHOTO BHYTPEHHErO OTpaKeHUs B
ONTUYECKUX CBETOBOAAX.

JInnza. Xon mydeid B ntuH3e. OnTudeckas cucrema (oTtoanmnapara, MUKPOCKOIIa
u Teneckona. ['na3 kak ontuyeckas cucrema. bim3opyKocTh U 1adbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. Omnbitel Helotona. CrokeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucmnepcus ceeTa.

Hemoncmpayuu.

1. [IpssmonuHeHOE pacCIpOCTPAHEHUE CBETA.

2. OTtpaxeHue cBeTa.

3. [Tomyyenne wu300pakeHUA B TUIOCKOM, BOTHYTOM U  BBITYKJIOM
3epKajax.

4, [IpenomiieHue cBera.

5. OnTuyecKkuil CBETOBO/I.

6. Xop nydeit B coOuparonieit JIMH3e.

7. Xog Jiy4er B pacCEeUBAIONIEH JIMH3E.

8. [Tonyyenune n300paxeHuii ¢ TOMOUIBIO JTUH3.

Q. [Tpuniun aeiictBus ¢poToanmnapara, MUKPOCKONA U TEJIECKOIIA.



10. Monens riasa.

11. Paznosxxenue 6e0ro cBeTa B CEeKTp.

12. [Tomyuenue 6enoro cBeTa MpU CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yTJIa OTPaXKEHUs CBETOBOTO JIy4a OT yria
NaJICHUA.

2. W3ydyeHne XapakTepUCTHK HU300paXeHHsT TMpeAMeTa B IUIOCKOM
3epKalie.

3. HccnenoBanrie 3aBUCMMOCTH YIJia MPEIOMIIEHUS CBETOBOTO Jiy4ya OT
yTJla aJeHusl Ha TPAHUIIE «BO3IYX—CTEKIION.

4, [Toy4yenue n300paxeHuit ¢ TOMOIIBI0 COOMPAOIICH JTUH3HI.

S. Omnpenenenne (HOKYCHOIO  pacCTOSHUS W ONTHYECKOM  CHJIBI
coOuparonie JTUH3HI.

6. OnBITHI IO Pa3JIOKEHHUIO OEJIOr0 CBETA B CIIEKTP.

7. OmnBITHI 0 BOCTIPUATHUIO [[BETA IPEIMETOB MPU WX HAOIIOACHUN Yepe3

L[BETOBbIE (DPUIIBTPBI.

Pasznes 12. KBaHTOBBIC SIBJICHUS.

OmneiTel Pe3epdopna u nnaHerapHas mozaenb atoma. Mojens aroma bopa.
HcnyckaHue u NnoriomeHne cBeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PagnoaktuBHoCTh. Anb(a, Oeta- U ramma-usnydeHus. CTpoeHHe aTOMHOTO
anpa. HyxionHas Mopenbs aromHoro sapa. Msoronel. PannoaxktuBHBIE
npespaiueHus. [lepuon nomypacnaga aTOMHBIX sIEP.

SAnepHble peakuuu. 3aKOHBI COXpPaHEHHUsS 3apsAJ0BOrO M MacCOBOI'O YHUCEIN.
OHeprus CBsI3M aTOMHBIX sjep. CBA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus saep. crounnku 3aeprun CosHIa U 3BE3I.

Snepnas sHepretuka. JleMCTBUS pPAaAMOAKTUBHBIX W3JIyYEHUW HA IKUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

CrekTpbl U3Ty4YEeHHsI U TTOTJIONICHUS.

CreKTpbl pa3IMyYHbIX ra30B.

CnekTp Bogopo/a.

HaGmronenue tpexoB B kamepe Bunbcona.

Pabota cuéTunka HOHU3UPYIOIIMX U3TYyUCHHI.

Peructpauus u3nydeHus NpUpOIHbIX MUHEPAJIOB U MPOIYKTOB.
JIaﬁopamopubze pabomul u onvimol.

Uk wnE

1. Hab6nrogenue CruionHbIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITyUCHHUS.

2. HccnenoBanre TPEKOB: U3MEPEHHUE YHEPTUU YACTHIIBI IO TOPMO3HOMY
nyTH (110 ¢otorpadusim).

3. H3mepenne paanoakTHBHOTO (OHA.

I[HoBTOpHUTEIBLHO-00001IAOINMH MOAYIb.



[ToBTOpUTENHEHO-00001IAIOIIMI MOTYJIb IPEIHA3HAUEH JIJISl CHCTEMATHU3aIuU U
0000IIeHHS MPEIMETHOTO COAEPKAHUS U OMBITA JEATEIBHOCTH, TPUOOPETEHHOTO
Ipu HU3YyYEHUH BCEro Kypca (PU3MKH, a Takke A MOATOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMEHY MO (GU3HKE NI 00ydJaroIuXcCs, BBIOPABIINX ITOT
y4eOHBIN MpeIMeT.

[Ipy M3yyeHun JaHHOrO MOAYJS PEANHM3YIOTCS U CHCTEMATHU3UPYIOTCS BHJIbI
JeATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUNBAECTCS JOCTHKEHUE MPEAMETHBIX U
METaINpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  o0yueHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHass TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOJOB HCCJIECIOBAHMUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
SBJICHUS, TPUMEHSS TOJNyYEHHbIE 3HAHUA, pelaTh 3aJaud, B TOM YHCIIE
KA4ECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMOMATBHO AEATENIbHOCTHBIN XapaKTEP JAHHOIO pa3/esia peaanus3yercs 3a
CU€T TOTO, YTO OOYHYAIOIINECS BBIMOJIHAIOT 3aaHUs], B KOTOPBIX UM IPEAJIaraeTcs:

Ha OCHOBE TMOJYYEHHbIX 3HAHUW pACIO3HABaTh M HAy4YHO OOBSICHATH
(bu3nYecKue BICHUS B OKPYIKAIOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HMU;

UCITI0JIb30BaTh HAYYHbIE METOAbI UCCIIENOBAaHUS (PU3NUECKUX SIBJICHUI, B TOM
YuCIIe 715 IPOBEPKU TMIIOTE3 U MOJYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAYyYHbIE OCHOBBI Han0OJIE€ BaXKHBIX JOCTHXKEHUN COBPEMEHHBIX
TEXHOJIOTH, HAIPUMEP, MPAKTUYECKOTO HCIOIb30BaHUS PA3IUYHBIX HCTOYHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA IIPEBPAILECHMS U COXPAHEHMsI BCEX M3BECTHBIX BUIOB
DHEPIHUU.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHA IIPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Nzyuenne pusmku Ha ypoBHE OCHOBHOTO OOIEro 0Opa3oBaHUS HAIPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pe3ynbrare n3ydenus (GU3MKA Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHMs
y oOyyatomierocs OyayT cpOpMUpPOBaHBI CIEIYIOUIUE JTUYHOCTHBIE PE3yJIbTAThI B
YacTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

- IPOSIBJICHUE UHTEPECa K UICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM

bu3nUecKoil HayKH;

- [ICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX -(DU3UKOB;

2) rpaxJaaHCKOro M JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCY>KJI€HUU OOIIECTBEHHO 3HAUMMBIX

U DTUYECKUX MpOoOJEeM, CBSA3AHHBIX C TNPAKTUUYECKUM TPUMEHEHHEM

JOCTUXEHUU PUBHUKY;

- OCO3HaHUE BAXKHOCTH MOPAJIBHO-3TUYECKUX MPHUHIUIIOB B JIESITEIBHOCTH

YYEHOrO;

3) 3¢TeTH4eCKOr0 BOCIIUTAHMSL:

- BOCHPUSITHE ACTETUUECKUX KauyeCTB (PU3NYECKON HAYKH: €€ TapMOHUYHOTO

MIOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUA:

- OCO3HAHHWE IEHHOCTH (U3UYECKON HAYKHM KaK MOIIHOTO HMHCTPYMEHTa

IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTMH, BAXKHEUILIEH COCTABIISIIOIIECH

KYJIbTYPBI,
- pa3BUTUE HAy4YHOM JHO0O3HATEIBLHOCTH, MHTEpPECa K MCCIIE0BATEIbCKON
NEATEIbHOCTH;

S5) dopmupoBaHusi KYJbTYPbl 3I0POBbSI M  3MOUMOHAJIBHOIO
0J1aromnoJIy4ms:

- OCO3HaHUE IIEHHOCTH 0e30macHoro ooOpas3a J>KHU3HU B COBPEMEHHOM
TEXHOJIOTHUYECKOM MHpPE, BaXXHOCTH TMpaBWJI OE30MacHOTO TMOBEACHUS Ha
TpPaHCIIOPTE, HA JIOPOTax, C DJICKTPUUECKUM M TETUIOBBIM O0OpPYJAOBaHHUEM B
JIOMAIITHUX YCIIOBUSX;

- c(OopMUPOBAHHOCTb HaBBbIKa pedieKcuu, NMpHU3HAHHE CBOEro IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APYroro 4yejaoBeKa;

6) TPy10BOI0 BOCIIUTAHUS:

- aKTUBHOE y4YacTH€ B PEHICHUH TNPAKTUYECKUX 3a4ay (B paMKax CEMbH,
oOpa3oBaTeNbHOM OpraHu3aluu, TOopoja, Kpas) TEXHOJOTHYECKOW U
COLIMAJIbHOM HaIpaBlIeHHOCTH, TPEOYIOIIMX B TOM 4HCIEe U (PU3NYECKUX
3HAHMU;

- HIHTEPEC K MPaKTUIECKOMY H3yUeHUI0 Mpodeccuii, CBI3aHHBIX C PU3NKOH;
7) 3K0J10TM4eCKOr0 BOCIIUTAHUS:



- OpHUEHTAIMsl Ha NMPUMEHEHHE (DU3NUYECKUX 3HAHUHN JJIS pelieHus 3ajad B
00JIaCTH OKPY’KAIOIICH Cpenbl, IJIAaHUPOBAHMS TOCTYNKOB W OIEHKH HUX
BO3MOYKHBIX MOCIICICTBUN [T OKPYKAIOIIEH CPEIbI;

- OCO3HaHUE TJIO0ATBHOTO XapaKTepa SKOJOTHMYECKUX MPoOJeM U MyTed ux
pELICHUS;

8) ajpanranum K U3MEHSIOUWIMMCH YCJIOBUAM COLMAJBLHON U NPHUPOIHOH
cpeabl:

- MOTPEOHOCTh BO B3aWMOJICUCTBUM IIPU BBIMOJHEHUH HCCICIOBAHUN H
MPOCKTOB (PM3UYECKONW HANPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
ApYyTHuX;

- TIOBBIIIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH YEpe3 IPAKTUUYECKYIO
JICSITECIIBHOCTD;

- TOTPEOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHHI, B TOM YHCIIe (HOPMYIHUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;

- 0co3HaHue JAeUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001aCTH
busuKy;

- IUTAHUPOBAHUE CBOETO Pa3BUTUS B MPUOOPETECHUU HOBBIX (DU3UUYECKUX
3HAHUI;

- CTpPEMJICHHE aHAJIM3UPOBATh U BBISBISATH B3aUMOCBSI3U MPUPOBI, O0IIECTBA
Y SKOHOMHKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUIA;

- OIICHKA CBOMX JEHCTBUM C YYETOM BIIMSHUA HA OKPYXKAKOIIYIO Cpeany,
BO3MOKHBIX I'TTOOAILHBIX ITOCJIEACTBUI.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHUsI TporpamMMsbI 1o (hU3MKe Ha ypOBHE OCHOBHOTO OOIIETrO
oOpazoBaHus y oOyuwatomerocs OyayT copMHUpOBaHBl MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC ~ yHUBEpPCAJIbHBIC  Y4eOHBIC  JCUCTBHUS,  PETYJISTHBHBIC
YHUBEpCaIbHBIC YUCOHBIC TCHCTBUS.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

ba3oBble Jlornueckue aeicTBuA:

®BBLIABJISITh W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(s1BNIEHUI );

®yCTAaHABJIMBAThH CYIICCTBCHHBIM TMPHU3HAK KJAacCU(pUKAIMU, OCHOBAHUS IS
0000IIIEHUS U CpaBHEHUS,;

®BLISBIISATh 3aKOHOMEPHOCTH M IPOTHBOPEYHUS B pacCMaTPUBAEMBIX (haKTax,
JAHHBIX ¥ HAOIFOJCHUSIX, OTHOCSIIUXCS K (PU3HMUESCKUM SIBICHUSM;

®BLISBJISITH TPUYMHHO-CJICICTBEHHBIC CBSI3M TPH HU3YYCHUH (DU3UIECKUX
SABJIEHUM M IMPOLECCOB, JENaTh BBIBOJABI C HCIIOJIb30BAHUEM JACAYKTUBHBIX U



WHIYKTUBHBIX  YMO3aKJIIOYEHHWH, BBIJBUraTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

®CaMOCTOSITEIPHO BBIOMPATh CIOCOO pelieHus y4eOHON (DU3UIECKOM 3amadn
(cpaBHEHHE HECKOJBKMX BAPHWAHTOB PEIICHUS, BHIOOpP HambOOJee MOIXOISIIETO C
y4ETOM CaMOCTOSITENTEHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

®[ICTI0JIH30BaTh BOIIPOCHI KaK MUCCIIEIOBATEIbCKUN HHCTPYMEHT IMO3HAHMUS;

®[IPOBOJIUTH IO CAMOCTOSTEIHLHO COCTaBJICHHOMY IIJIaHY OMBIT, HECIOKHBIM
bU3UYECKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAHNE (PH3NIECKOTO SBIICHUS;

®OIICHUBATh HA IPUMEHUMOCTH U IOCTOBEPHOCTh HH(OPMAIUIO, TTOJTYyYSHHYIO
B XOJI€ UCCJIEI0OBAHMS WJIU HKCIIEPUMEHTA;

®CaMOCTOSITENIBHO (POPMYJIUPOBATH OOOOIICHUS U BBIBOJABI 10 PE3yJibTaTam
MPOBEIEHHOTO HAOIIOCHUS, OTIbITA, UCCIICIOBAHUS;

¢ [IPOTHO3UPOBATH BO3MOKHOE JlaJIbHEHIIIeE pa3BUTHE (U3HIECKUX TPOIIECCOB,
a TaKKe BBIIBUTATH TMPEIIOJIOKEHUS 00 WX PA3BUTHH B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pa6ora ¢ unpopmanmeii:

®[IPUMEHATh PA3JIMYHBIE METOJIbI, HHCTPYMEHTHI U 3alpOoChl MPU MOUCKE U
oTOope UH(POPMAIIUU UITU JAHHBIX C YUETOM MPEIJIOKEHHON yueOHOM (hrU3MUecKoit
3aJlaui;

® AHAJTM3UPOBATh, CHCTEMATH3UPOBATh W HMHTEPIPETHUPOBATH HH(POPMAITHIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

®CaMOCTOSITEIHHO ~ BBIOMPATh  ONTUMAJIbHYI0  (GOpPMY  TIPEACTABICHHS
uHQOpPMAIIMU W WIIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
JTuarpaMMamu, MTHOU Tpadukoil 1 uX KOMOWHAIIUSAMH.

KoMMmyHMKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUS:

®B X0/ic OOCYXJeHHUs y4eOHOTro Marepuaia, pe3yiabTaToB JIA0OPATOPHBIX
paboT W TPOEKTOB 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOM TEMbI U
BBICKA3bIBaTh WJICW, HAIlCJICHHBIC Ha pEIICHWE 3aJa4d W MOJAJepKaHUe
01arokeIaTeIbHOCTH OOIICHUS;

® COTTOCTABIISITH CBOU CYXKACHUS C CYXKICHUSMHU JIPYTUX YIACTHUKOB JTNAJIOTa,
oOHapy>KUBaTh Pa3JIMUNEC U CXOJCTBO MO3UITHH;

®BBIpAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

e ITyOJIMYHO TIPEJICTABIIATh PE3YJIbTaThl BBITOJTHCHHOTO (PU3MUYECKOTO OIThITa
(3KCTIepUMEHTa, HCCIICIOBAHUS, TIPOSKTA);

®[IOHUMATh W HCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW M WHIWBHUIYaIbHOM
paboThI U PEIIEHUH KOHKPETHOU (PU3MYecKOor mpoOieMbl;

® [IPUHUMATH IICJIM COBMECTHOMU JIEITEIILHOCTH, OPTAaHU30BBIBATH ICUCTBUS T10
e€ JOCTKEHUIO: PpaCTpelessiTh POJU, OO0CYX JaTh MPOIECCHl W PE3yJIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;



®BBINIOJIHATh CBOIO 4acTh paOOThI, JOCTUras KaueCTBEHHOIO pe3yJibTara Io
CBOEMY HANpPaBJICHUIO W KOOPAMHUPYsS CBOU JACHUCTBHS C JAPYTMMHU UICHAMH
KOMaH/bl;

®OIICHMBATh KayeCTBO CBOETO BKJAJa B OOIIMH MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIHO C(POPMYIMPOBAHHBIM YUYaCTHUKAMU B3aUMOJECHCTBHUSL.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe AeiiCcTBUSA

Camoopranusanus:

® BLISIBIISITH MPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYyAIHsIX, TPEOYIOMUX IS
perieHus GU3NIECKUX 3HAHU;

®OPUEHTUPOBATHCS B PA3NIMYHBIX  IOAXOAAX  NPUHATHS  PELICHUM
(MHIUBUYaJbHOE, IPUHATUE PELICHUS B IPYIIIE, IPUHATUE PELICHUN MPYIION);

®CaMOCTOSITEIbBHO COCTABJISITh AJITOPUTM pPEIICHUs (PU3NYECKON 3a7auu WIIU
IJlaHa MCCIEIOBAaHUA C YYETOM HMEIOIIHUXCA PECYypcoB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh IIPEIJIaraéMble BAPUAHTHI pEICHUM;

e ieJIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, YMOLMOHAJIBHbIN HHTEJJICKT:

® 1aBaTh aJICKBATHYIO OLICHKY CUTyalluy U IpeJIararh IJIaH €€ U3MECHEHHS,

®00BSCHATh  NPUYUHBI  JOCTWKEHUS  (HEAOCTHMKEHUS)  pe3yJIbTaTOB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

®BHOCUTHh KOPPEKTUBBI B JEATEIBHOCTH (B TOM YHCIIE€ B XOJ BBIIOJHEHHUS
(bu3MUecKOro HccIeqoBaHUsl WIJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBUINXCS CUTYallui, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIIUX TPYIHOCTEH;

®OLICHUBATH COOTBETCTBUE PE3YJIHTATA LIEIU U YCIOBUAM;

®CTaBUTh C€0s1 HA MECTO JIPYroro YeJOBEKa B XOJE CIOpa MM JUCKYCCUU Ha
HAy4HYIO TEMY, IOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTHUKY JAPYTOro;

e[IpM3HABATh CBOE MPABO HA OLIMOKY MPH PEIICHUH (PU3NYECKHUX 3a]a4 WIH B
YTBEPKJICHUSIX HA HAyYHbIE TEMbI U TAKOE 7K€ MPaBO APYIoro.

INPEAMETHBIE PE3YJIBTATBI

K xonIy oOydenust B 7 Kjacce IpeIMETHBIE PE3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

®1ICTI0JIb30BATh MOHATHUS: (PU3NUECKUE U XUMUUYECKUE SBJICHUSI, HAOII0/ICHHE,
AKCTIIEPUMEHT, MO/JIEJIb, TUIIOTE3a, SAUHULIBI (PU3UUECKUX BEIUYNH, AaTOM, MOJIEKYJIa,
arperatHple  COCTOSIHMsSI ~ BemlecTBa  (TBEpPAOE, JKHUIKOE, Tra3000pazHoe),
MEXaHUYECKOE JBIKCHHE (PaBHOMEpPHOE, HEPABHOMEPHOE, MPSIMOJUHEHHOE),
TpaeKTOpHUsl, paBHOJACUCTBYIOMIAs cuia, aedopmarusa (yrpyras, IiacTU4ecKas),
HEBECOMOCTb, COOOILAIOIINECS COCY/IbI;

epaznuyaTh sBieHUs (MUQdy3usa, TEMIOBOE IBMKEHHWE YaCTUIl BEIIECTBA,
PaBHOMEPHOE JBUKEHHE, HEPABHOMEPHOE JBUKEHUE, UHEPIIMS, B3aUMOJICHCTBUE



TE€J, paBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OChIO BpallleHHs, Iepenaua
JaBJICHUS TBEPABIMHU TEJIaMH, KHIKOCTAMU M Ta3aMHu, aTMOC(EpHOE NaBJCHHE,
IUIaBaHUE TeJ, MPEBpPAlICHUS MEXAaHWYECKOM JHEpruu) MO ONUCAHUI0 HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JaHHOE
duznyeckoe sIBICHNUE;

epacrno3HaBaTh MPOSIBICHUE  HW3YYEHHbIX  (PU3MYECKUX  SBICHUH B
OKpY’KaloIlleM MHpE, B TOM 4HCIE (PU3MUECKHUE SIBJICHHSI B MPUPOJIE: MPUMEPHI
JBUKEHUS C Pa3IUYHBIMU CKOPOCTSIMU B JKMBOW M HEXHMBOW NPUPOJE, ACUCTBUE
CWJIbI TPEHUS B MPUPOJIE U TEXHUKE, BIUSHUE aTMOCPEPHOTO JAaBICHUS Ha KUBOM
OpraHu3M, IIJJaBaHUE pbIO, pblYard B TeJ€ 4YEJIOBEKa, NMPU ITOM HEPEBOIUTH
IPAKTUYECKYIO 33]]a4y B y4eOHYI0, BBIAEIATH CYLIECTBEHHbIE CBOWCTBA (TIPU3HAKH)
(bU3HYECKUX SBJICHHUI;

®ONUCHIBATh M3YYEHHBIE CBOICTBA T€I U (DPU3UYECKUE SIBICHHS, MCIOJb3YS
¢u3nueckue BenuuMHBI (Macca, O0OBEM, IUJIOTHOCTh BEIIECTBA, BpPEMs, IIyTh,
CKOPOCTb, CPEIIHSASI CKOpPOCTb, CHJIa YNPYTrOCTH, CHJIa TSDKECTH, BEC Tenla, cuia
TpeHUsl, JaBieHHe (TBEPAOro Teja, >KUIKOCTH, rasa), BBITAJKWBAIOIAs CUJIA,
MexaHuyeckas padoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(UIMEeHT
MOJIE3HOTO JIWCTBUSA MEXaHU3MOB, KUHETUYECKasl U IOTEHIMAIbHAsL SHEPTUS ), IPU
OIKMCaHUU NMPABUIBHO TPAKTOBATh (PUINUECKUI CMBICIT UCTIOIb3yEMbIX BETMUHMH, UX
000O3HaUYeHUs W EOUHUIBl (U3NYECKUX BEJIMYMH, HAXOAUThb (HOPMYIIbI,
CBSI3BIBAIOLIME TAHHYIO (PU3MUECKYIO0 BEJIMUMHY C JAPYTUMHU BEIIMYUHAMHU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYMH;

eXapaKTEepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBIEHUS U IPOLECCHI,
UCIIOJB3Ys TIpaBujia CI0XKEHUs Cui (BAOJL OJHOM mpsiMoit), 3akoH ['yka, 3akoH
[Tackansg, 3akoH Apxumena, MPaBUJIO paBHOBECHs pblyara (0i0Ka), «30J0TOE
IIPaBUJIO» MEXAHHUKH, 3aKOH COXPAHEHUSI MEXaHWUYECKOW IHEPTUH, P ITOM JaBaTh
CIIOBECHYIO (OpPMYJIHMpPOBKY 3aKOHa U 3alHUChIBaThb €ro MaTeMaTU4ecKoe
BBIPAKEHHUE;

®00BACHATh (PU3UUECKHE SBJICHMUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XAapaKTepa: BBIABIATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrMYEeCKUX IIaroB ¢
onopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NYECKHUX SBJICHHM, (PU3NUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

epeliath pacu€THbIe 3a/1a4u B 1—2 1elCTBUSA, UCIIOB3YS 3aKOHBI U (POPMYJIBL,
CBSI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJOBHS 3a/ladyd
3alMChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NUECKHE BETUUMHBI B (POPMYJIBI U
IPOBOANUTDH PAacU€Thl, HAXOUTh CIIPABOYHBIE TAHHBIE, HEOOXOIUMBIE JIJISl PEILICHUS
3a]1a4, OLICHUBATh PEATMCTUYHOCTD MOTYYCHHON (PU3NYECKON BETNYNHBI;

epacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPU T[OMOIIH
(bu3MYeCKuX METOJI0OB, B OINHMCAHWM MCCIEIOBAHUS BBIACIATH MPOBEPSEMOE
npeanosjoxkenue (TUMOTE3y), pa3iuyaTh W HUHTEPIPETUPOBATH IMOJYUYEHHBIN
pe3yJbTaT, HAXOJAUTh OUTMOKHU B XO/JI€ OMbITA, /1eJIaTh BHIBOBI [0 €r0 pe3yJibTaTaM;



®[IPOBOUTD OMBITHI MO0 HAOTIOACHHUIO (PU3MUECKUX SBICHUMN MK (PU3NUECKUX
CBOMCTB Tel: (OpMyIHpPOBATH IPOBEPSEMbBIE IPEANONIO0KEHHSI, COOMPATh YCTAHOBKY
U3 TPEIJIOKEHHOTO O0OpYyAOBaHUs, 3aIMUCHIBATH XOJ ONbITa M (HOPMYIHpPOBATH
BBIBO/IBI;

® BBITIOJIHATH NPSMBIE U3MEPEHHUS PACCTOSIHUS, BPEMEHH, MaccChl Tella, 00bEMa,
CWIbl U TEMIIEPaTypbl C HCIOJIb30BAHUEM AHAJOIOBBIX U LU(POBBIX NpUOOPOB,
3allChIBaTh NOKa3aHUs MIPUOOPOB ¢ YUETOM 3a/1aHHOM aOCOIIOTHON MOTIPEIIHOCTH
W3MEPEHNM;

®[IPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOW (PM3MUYECKON BETUYHHBI OT
JIPYroil ¢ MCMOJIb30BAHUEM MPAMBIX U3MEPEHUHN (3aBUCUMOCTH IIyTH PABHOMEPHO
JBUKYIIIETOCS TeJla OT BPEMEHU JIBH)KEHHUS T€JA, CUIIbI TPEHHSI CKOJIbKEHUS OT Beca
Tena, KayecTBa 00padOTKM MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTH CHJIBI TPEHHS OT
IUTOIIAIA COTPUKOCHOBEHUS TEJ, CUJIBl YMPYTOCTH OT Y/UIMHEHUS MPYKHUHBI,
BBITAJIKMBAIOIIEH CWIBI OT 00bE€Ma MOrpyKEHHOM YacTH Tejda U OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJjla, OT INIyOMHBI, Ha KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUM IUIaBaHUsI T€J, YCIOBUM paBHOBECHUS pblyara 1 0J0KOB),
y4acTBOBaTh B IUIAHUPOBAaHUM y4eOHOTO MCCIIEAOBaHUSA, COOMpaTh YCTaHOBKY U
BBITNOJIHATH U3MEPEHUS, CIeAYs IPEI0KEHHOMY IJIaHy, (PUKCUPOBATH PE3YJIbTaThl
MOJy4YE€HHOU 3aBUCUMOCTHU (PU3MUYECKUX BEJIUYUH B BUJE MPEIJIOKEHHBIX TaOIUL U
rpauKoOB, AENAaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHMUS;

®IIPOBOANTh KOCBEHHBIC W3MEPEHUs (PUINYECKUX BEIUYUH (TUIOTHOCTH
BEILECTBA JKUJIKOCTU W TBEPAOrO TeJja, CWJIa TPEHHUS CKOJIbKEHUS, J1aBIICHUE
BO3]lyXa, BEITAIKMBAIOILAs CUja, JEHCTBYIONIAs Ha MOTPY>KEHHOE B )KUJIKOCTh TEJO,
KO3 (PHUIIMEHT TT0JIE3HOTO AEUCTBUS MPOCTHIX MEXaHU3MOB), CIIEAYS MPEIJIOKEHHON
UHCTPYKUMU: TPHU BBIIOJHEHUU HU3MEpPEHUN CcoOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIYUCIIATH 3HAY€HUE UCKOMOM BEIMYUHBL;

©CO0JIIOIaTh MIpaBUiIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

® yKa3bIBaTh MPUHIUIIBI ICUCTBUSA IPUOOPOB U TEXHUIECKUX YCTPOUCTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIAIOIINECS COCY/IbI, 0apOMETP, phlUuar, MOABUKHBIN
Y HEMOJIBM>KHBIN OJIOK, HAKIIOHHAS MJI0CKOCTb;

®XapaKTepU30BaTh MPHUHLMIIBI  JCHCTBUS  W3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM Ha MX OMUCaHMs (B TOM YHUCIIE: MOAMUITHUKY,
YCTPOMCTBO BOJONPOBOJA, THUAPABIMYECKUN IPECC, MAaHOMETP, BBICOTOMED,
MOPIIHEBOM HAcOC, apeoMEeTp), MCIONb3ys 3HAHUS O CBOMCTBaX (PU3MUECKHUX
SBJICHUI U HE0OX0ANMbIE (PU3NUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® [IPUBOAUTH IPUMEPHI (HAXOAUTh MHPOPMALIUIO O MPUMEPAX) MPAKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HU AJIA OOecredeHus
0e30MacHOCTH MPHU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKMMHU YCTpPOMCTBaMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYXKaroLIen Cpee;

®OCYLIECTBIATh OTOOp MCTOYHMKOB uHpopManuu B HWHTepHere B
COOTBETCTBHHM C 33JIaHHBIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM



U MyTEM CpPAaBHEHMS PA3JUYHBIX MCTOYHHUKOB BBIICIATH MH(OpPMAIUIO, KOTOpas
ABJISIETCS MPOTUBOPEUMBOM UITU MOXKET OBITh HEJOCTOBEPHOM;

®ICTIOJIH30BaTh TMPH BBHITIOJIHCHUH YYCOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
JUTEPATYPy (PU3NYECKOTO COACpIKAHUSA, CIIPABOYHBIE MaTEPHAIBI, PECYPChl CETH
WNutepHer, BiaAeTh MNpuéMaMy KOHCIEKTUPOBAHUSA TEKCTa, MNpeoOpa3oBaHUs
uH(pOpMAaIUU U3 OJIHON 3HAKOBOUM CHCTEMBI B IPYTYIO;

®C03/1aBaTh COOCTBEHHBIE KPAaTKUE MHCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(MOpMAIUU (U3HUUECKOTO COJEpKaHMs, B TOM YHUCIE
nyOJIMYHO JieNlaTh KpaTKUE COOOIICHHS O pe3ysbTaTax MPOEKTOB WIM y4eOHBIX
WCCIICIOBAHUM, TPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYCHHBIN TOHSITUWHBIN
anmapar Kypca (GU3MKH, COMPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

e[IpU BBHIMIOJIHEHUU YUYEOHBIX TMPOEKTOB U WCCJIECIOBAaHUN paclpeesiaTh
00SI3aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJladyaMU, CICIUThH 3a
BBITIOJIHEHUEM TUTaHA JCHCTBUM, aJeKBaTHO OLICHMBATh COOCTBEHHBIM BKJIAJ B
JESATENbHOCTh T[PYIIBL, BBICTPAMBATh KOMMYHUKAaTMBHOE B3aUMOJICUCTBHUE,
YUYUTBIBas MHEHUE OKPYKAIOIIUX.

K kxoniy oOyueHus B 8 kiacce npeMeTHbIE Pe3yJIbTaThl Ha 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHI:

®ICTIOJIb30BATh IMOHATHA: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JBU)KCHHE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHHUS BEUIECTBA, KPUCTAJUIMYECKHE U
amop(HbIE Tena, HACBHIIIEHHBIA M HEHACBIIIEHHBI Map, BIAKHOCTh BO3/yXa,
TEMIIepaTypa, BHYTPEHHSII SHEpIusi, TEIIOBOM JBUTaTeNb, 3JEMEHTapPHBIN
NIEKTPUYECKUN 3apsll, 3JIEKTPUYECKOE TII0JIe, IMPOBOJHUKM U JUAJIEKTPHKH,
MTOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;

epa3InyaTh SBJICHHS (TEIUIOBOE pACIIMPEHHE M CXKaThe, TeIiolepenaya,
TEIUIOBOE pPAaBHOBECHE, CMAYUMBAHWE, KANWUISIPHBIC SBICHHS, HCIAPEHHUE,
KOHJICHCAIusl, IUIaBJIEHWE, KpucTaum3auus  (OTBEplEBaHUE),  KHUIICHUE,
Terionepeaaya (TemIonpoOBOAHOCTb, KOHBEKIUS, U3JIyYEHHE), FIEKTPU3aLUs Tell,
B3aMMOJICUCTBUE 3apAJIOB, TEUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICVCTBUE MAarHUTOB, JEHCTBUE MArHUTHOTO MOJISI HA MPOBOAHUK C TOKOM,
AIEKTPOMArHUTHAS MHIYKIIMS ) IO OMTMCAHUIO MX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OMBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NUECKOE SIBJICHUE;

epacmo3HaBaTh NPOSBICHUE  HM3YYCHHBIX  (DU3HUYECKUX  SBIICHUUA B
OKpY>KalollleM MHUpE, B TOM YHUCIIe (U3NIECKUE SIBJICHUS B IPUPO/JIE: TOBEPXHOCTHOE
HATSHKEHUE U KaWJUISIPHbBIE SIBJICHHS B IPUPOJIE, KPUCTAILIBI B IPUPOJIE, U3ITyUEHUE
Conniia, 3amep3aHue BOJOEMOB, MOPCKHE Opw3bl, 00pa3oBaHHE POCHI, TyMaHa,
UHEs, CHera, JJICKTpUYECKHE SBJICHHUA B aTMocdepe, 3JIEKTPUUECTBO IKUBBIX
OpraHU3MOB, MarHUTHOE MOJIe 3eMJIH, Ipei( MOI0COB, POJIb MATHUTHOTO MOJIS JJIs
KU3HU Ha 3emiie, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7auy
B y4eOHYI0, BbIICNIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKHU ) PU3NYECKUX SBJICHUN;

® OMUCHIBATh M3YUYEHHBIC CBOMCTBA Tel U (DU3WYECKUE SIBICHHS, MCIOJIb3YS
bu3nYecKue BEIMUMHBI (TEMIIEpaTypa, BHYTPEHHSIS DHEPTHUs, KOJIMYECTBO TETIOTHI,



YACIBbHAsT TEIUIOEMKOCTh BEILECTBA, YAENIbHAas TEIUIOTA IUIABJICHMS, YJEJIbHas
TEIUIOTa mapooOpa3oBaHusl, YJeNbHas TEIJIOTa CrOpaHus TOIUIMBA, KO3(PPHUIHEHT
MOJIE3HOTO JIEWCTBUS TEIUIOBOM MAIIWMHBI, OTHOCUTENbHAS BIAXXHOCTh BO3/yXa,
ANEKTPUYECKUI 3apsj, CHJIa TOKa, AJIEKTPUYECKOE HANpPSIKEHUE, COMPOTUBICHUE
NIPOBOJHMKA, YJEIbHOE COMPOTHUBICHUE BEUIECTBA, pabdoTa U MOIIHOCTH
AIIEKTPUYECKOTO TOKA), MPU ONMMCAHWU MPABUIBHO TPAKTOBATH GU3UUYECKUN CMBICT
UCTIONB3YEMBIX BEIUYHMH, OOO3HAUEHUS W €IUHUIBI (U3UYECKUX BEJIHYHH,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYI (PU3NYECKYIO BEJIUYHMHY C JAPYTUMHU
BEJIMYMHAMU, CTPOUTH I'pa(UKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYMH;

®XapaKTepU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHUS U IPOLECCHI,
VICIIOJIb3YSI OCHOBHBIE TIOJIOKECHHS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, MPUHLHUI CYNEPHNO3ULMUA MOJeH (Ha KAauyeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHHUs 3apsana, 3akoH OMa J1d yyacTka uenu, 3akoH Jxoyns—Jlenna, 3akoH
COXpaHEHUs] SHEPruu, MpPU 3TOM JAaBaTh CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

®00BACHATh (PU3MUECKHE NPOLECChl M CBOWCTBA TE€l, B TOM YHUCIE U B
KOHTEKCT€ CHUTyallUd MPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 |—2 TOTMYEeCKUX 1I1aroB ¢
ornopoi Ha 1—2 U3y4yeHHBIX CBOMCTBA (PM3NUYECKUX SBICHUM, (PU3NYECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEMN;

epeniaTh pacu€THbIE 3a]a4u B 2—3 NEHCTBUSA, UCTIOIb3Ys 3aKOHBI U (POPMYJIBI,
CBSA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJaud
3aMKMChIBATH KPATKOE YCIOBUE, BHISBIISITH HEAOCTATOK TAHHBIX JJIs1 pELICHUS 3a/1a4H,
BBIOMPATh 3aKOHBI W (OpMyJibl, HEOOXOAUMBIE ISl €€ pEIIeHHs, MPOBOIUTH
pacu€Tbl W CpaBHUBATH [OJYYEHHOE 3HAauyeHUWE (PU3NYECKONM BEJIMYUHBI C
W3BECTHBIMH JTAHHBIMU;

epacrno3HaBaTb NPOOJEMBbI, KOTOPbIE€ MOXXHO pEHIUTh TMpU I[OMOIIU
¢u3NyecKuXx  METOAOB, HCIOJIb3Yys ONHCAaHME HCCIENOBAaHUS,  BBIIEIATH
IIPOBEPSAEMOE IPEAINOIOKEHNE, OLICHUBATh MPAaBHJIBHOCTh MOPSAIKA MPOBEACHUS
VICCJIEIOBAHMSI, 1€TIATh BBIBOJIBI;

®[IPOBOJIUTH OMBITHI IO HAOIIOJIEHUIO (PU3UUECKUX SIBICHUHN MU (PU3UUECKUX
CBOMCTB TeJ (KamWJUIAPHBIE SIBJICHUS, 3aBUCUMOCThH JAaBJIEHHUS BO3JyXa OT €ro
o0béMa, TemIeparypbl, CKOPOCTH IIpollecca OCTHIBAHMS W HArpeBaHus MpH
U3Iy4eHUH OT LBeTa H3JIydarouiedl (MOrjomaronieil) moBEpXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIIEPATypbl JKUIAKOCTH M IUIOMAAM €€ IOBEPXHOCTH,
AIEKTPU3aLUs TEJT U B3aUMOJECHCTBHUE IEKTPHUUECKUX 3apsSI0B, B3aUMOAECICTBUE
MIOCTOSIHHBIX MarHUTOB, BU3YaJIN3al1sl MATHUTHBIX MOJIEN MOCTOSIHHBIX MArHUTOB,
JEUCTBHSI MarHUTHOTO TOJISI HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA AJIEKTPOJBUraTENSl MOCTOSHHOTO TOKA): (pOpMYIMpPOBaTh NMPOBEpPsSEMbIE
IPEIINOIOKEHUsI, CcoOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOr0 00OpyI0BaHUS,
OMKCHIBATH XOJ1 ONbITA U (DOPMYJIMPOBATH BHIBOJIBI;

® BBLITIOJIHATH MPSIMbIE U3MEPEHUS TEMIEPATYPbl, OTHOCUTEIbHON BIIAKHOCTH
BO3/lyXa, CUJIbl TOKA, HANPSHKEHUsI C MCIOJb30BAaHUEM aHAJIOTOBBIX NPHUOOPOB U



JATYMKOB (DU3NYECKUX BEIMYMH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C y4ETOM
3aIaHHOU aOCOJIFOTHOM MOTPENTHOCTH;

®[IPOBOJUTH KCCJIEIOBAaHUE 3aBUCUMOCTU OJHOW (DM3MUYECKON BETUYHHBI OT
JPYrol C HMCHOJB30BAHUEM NPSIMBIX HM3MEPEHHH (3aBUCHMOCTH CONPOTUBIICHUS
IPOBOJHUKA OT €ro JUIMHBL, IUIOIIAAM TMOMEPEYHOr0 CEYECHHS M YIEIbHOTrO
COMPOTHUBJICHUS BEIIECTBA MPOBOAHUKA, CHIIBI TOKA, UIYIIETO Yepe3 MPOBOJAHUK, OT
HaIpsHKEHUS! Ha TPOBOIHUKE, UCCIIEI0BaHKE TIOCIEA0BATEIbHOTO U MapalIeIbHOTO
COEJIMHEHU MPOBOJHMUKOB): TUIAHUPOBATH UCCIIEIOBAaHUE, COOMPATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHMUSI, CIEAYS MPEAJIOKEHHOMY TUTaHy, GUKCUPOBATH PE3YJIbTAThHI
MOJIyYeHHOW 3aBUCHMOCTH B BHJE TaOMUIl W TpaduKOB, JeiaThb BBIBOJABI IO
pe3yabTaTaM UCCIeI0BaHuUS;

®[IPOBOJIUTH KOCBEHHbIC U3MEPEHUsT (U3NUECKUX BeIUMYUH (yIeabHas
TEIJIOEMKOCTh BEIIECTBA, COIMNPOTHBIICHHE IPOBOJHHMKA, padoTa U MOIIHOCTH
AIEKTPUUECKOr0 TOKA): TUIAHUPOBATH U3MEPEHMS], COOMPATh HKCIIEPUMEHTAIBHYIO
YCTAaHOBKY, CHeAysd NPEeMIOKEHHOW WHCTPYKIUH, W BBIUHUCIATH 3HAUYCHHE
BEJTUYNHBL;

®CO0JIIO/IaTh TIpaBUiIa TEXHUKU O€30MaCHOCTH MpHU padboTe ¢ 1abopaTopHBIM
00opy1I0BaHUEM;

eXapaKTEePU30BaTh NPHHIMIBI  JCHCTBUS HM3YYCHHBIX TMPUOOPOB M|
TEXHUYECKUX YCTPOMCTB C ONOPOM HA WX ONUCaHud (B TOM YHCIE: CHUCTEMA
OTOIUIEHUS IOMOB, TUTPOMETP, MapoBasi TYpOMHA, aMIIEPMETP, BOJBTMETP, CUETUUK
ANEKTPUUECKOM BSHEPIUM, 3SJIEKTPOOCBETUTENbHbIE NPHOOpPHI, HarpeBaTelIbHbIE
AIEKTPONPUOOPHI (PUMEPBI), IIEKTPUUECKUE MPEAOXPAHUTEIN, IJIECKTPOMArHUT,
AIEKTPOABUTATENb TOCTOSIHHOTO TOKa), MCIOJb3ys 3HAHUA O CBOMCTBaX
bu3HYeCcKUX SBICHUN U HEOOXOUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

®pacClo3HaBaTh IPOCThIE TEXHUYECKUE YCTPOMCTBA U HU3MEPUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KUIKOCTHBIM TEPMOMETP,
TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CTOPaHUSI, AIEKTPOCKOIL,
pEeocTar), COCTaBIATH CXEMbl SJIEKTPUUYECKUX LIEMEeH C MOCIEeI0BATENbHBIM U
napajyielbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyasi YCJIOBHbIE O0O3HAUEHUS
AJIEMEHTOB JJIEKTPUUYECKUX LENIEH;

® [IPUBOJIUTH IPUMEPHI (HAXOIUTh HH(POPMAITHIO O MPUMEPAX ) MPAKTHIECKOTO
WCIIOJIB30BaHUsI (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM >KHM3HU ISl oOecreueHus
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMH W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYXKaroUIen Cpelie;

® OCYILIECTBIIATH MOUCK MH(pOpManuu puznueckoro coaepxanus B Mnrepuere,
Ha OCHOBE MMEIONTUXCS 3HAHUHN U TyTEM CpaBHEHHUS JOMOJTHUTEILHBIX HCTOUHUKOB
BBIJICTISATh MH(OPMALIMIO, KOTOpas SIBJISIETCS MPOTUBOPEUMBOM MIIM MOXKET OBITh
HEJIOCTOBEPHOM;

®ICTIOJIH30BaTh TMPHU BBHITIOJIHEHUH YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKAHUS, CIPABOYHBIE MaTEPUANIBI, PECYPCHI CETU



WuTepHer, BmameTh NpuéMaMyd KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpPMAIUHU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

eco3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE U KpaTKHE YCTHBIE COOOIICHUS,
000011as nH(HOPMALIKIO U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COACPKAHMS, B
TOM  4YHClie MyONUYHO  MPEACTABIATh  PE3yJNbTaThl  MPOEKTHOM  WiH
UCCJICIOBATENLCKOM IeATEILHOCTH, IPU 3TOM TPAMOTHO HMCIIOJIb30BaTh N3YYCHHBIN
MOHSATUHWHBIN anmapar Kypca (PU3UKH, COMPOBOXKIATh BRICTYTUICHUE TPE3CHTAIUEH;

®IIpH BBHIMIOJHCHUH YUYEOHBIX TIPOEKTOB W HCCICAOBAHMNA (PU3NUSCKUX
IPOIECCOB  pacHpeneNaTh OO0s3aHHOCTH B TPyNIe B COOTBETCTBHH C
MOCTAaBJICHHBIMU 3a/ladyaMH, CIEAWTh 3a BBIMOJIHEHWEM IUIaHa JEUCTBUH U
KOPpPEKTHUPOBATh €ro, aJIeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JIEATEIHHOCTH
TPYIIbI, BEICTPAaUBAaTh KOMMYHHKATUBHOE B3aUMOJICUCTBUE, TIPOSBIISS TOTOBHOCTD
paspeniatb KOH(MIUKTHI.

K xoH1y oOydenus B 9 kiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y O0YUaOIIUXCSl YMEHUIA:

®[ICII0JIb30BATh IIOHATHS: CUCTEMA OTCUYETA, MATEPUAIIbHAS TOYKA, TPACKTOPUS,
OTHOCUTEJIBHOCTh ~ MEXaHHYECKOro  ABWXKEHMs,  jAedopmanus  (ympyras,
IUIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U
NEPErpy3KH, UEHTP TSHKECTH, a0COIIOTHO TBEPIOE TENO, LIEHTP TSKECTH TBEPIOTO
Tejaa, pPaBHOBECHE, MEXAaHWYECKHE KOJEOAaHWs W BOJHBI, 3BYK, MH(QPa3ByK U
yIbTPA3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKAJIa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JAJIbHO30PKOCTh, CIEKTPbl MCIYCKAHUSI M TMOTJIONIEHUS, aibda,
OeTa- 1 raMMa-u3Iy4YeHus, U30TOMbI, IAEPHAS] SJHEPTETUKA;

epaznuyaTh SABJICHHUS (PABHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHEHHOE
JBUKEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABMXKEHHE, CBOOOAHOE MaJcHHE
T€J, PABHOMEPHOE JIBM)KEHHE 10 OKPY>KHOCTH, B3aMMOJICHCTBHE TEJl, PEAKTUBHOE
JBUKEHHE, KojeOaTeIbHOE IBI)KEHUE (3aTyXalolIie U BBIHYKICHHbIE KOJIeOaH ),
PE30HAaHC, BOJHOBOE  JBHW)KEHHE, OTpPaXCHHE  3BYyKa, IPSMOJIMHEIHOE
pacnpoCTpaHEHUE, OTPAKEHUE M MPEJOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpa)KEHUE CBETA, Pa3JI0KEHUE OEJIOr0 CBETA B CIEKTP U CIOKEHUE CIEKTPaIbHBIX
LBETOB, JUCHEPCHsl CBETa, ECTECTBEHHAs paJUOAKTUBHOCTh, BO3HUKHOBEHUE
JMHENYaTOro CHeKTpa M3JIy4eHHs) N0 ONMMCAHUIO0 UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

epacro3HaBaTh MPOSIBICHHE  HW3YYCHHbIX  (PU3MYECKUX  SBICHUH B
OKpy>KaroleM Mupe (B TOM yHciie (pU3nUecKue SIBJICHHs B MPUPOJAE: MPUIUBBI U
OTJIUBBI, ABMKEHUE TIaHeT COIHEYHOM CHCTEMBI, PEAKTUBHOE JBUKEHUE YKUBBIX
OpraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3EMJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, IIyHaMH, 3X0, IIBETa TeJl, ONTHYECKUE SABJICHUS B MPUPOJE, OMOIOrHUECKOe
NEeICTBUE BUIUMOTO, YIbTPA(UOIETOBOTO UM PEHTTEHOBCKOTO HW3IyYEHUH,
€CTECTBEHHBIN PAJMOAKTUBHBIA (POH, KOCMHUYECKHE Jy4Yd, pPaJAHMOAKTUBHOE
U3Jy4eHHE MPUPOJHBIX MHUHEPAJIOB, ACHCTBUE pPATUOAKTUBHBIX HM3TYyYEHUU Ha



OpPIraHH3M 4YEJIOBEKa), MPU 3TOM IEPEBOAUThH MPAKTHUUECKYIO 3a7ady B y4yeOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOWCTBA (TPU3HAKHU) (PU3UUECKUX SBICHUI;

®ONMCHIBATh M3YYEHHBIE CBOICTBA T€I U (DPU3UYECKUE SIBICHHS, MCIOJIbB3YS
¢usznyeckue BENWYMHBI (CPEAHAS W MTHOBEHHass CKOpPOCTh Tela IMpH
HEPaBHOMEPHOM JIBUJKEHUH, YCKOPEHHE, EPEMEILEHUE, TyTh, YIJIOBAsI CKOPOCTH,
CUJ1a TPEHUsI, CHJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOAHOTO MaICHUs, BEC
TeNa, WMIIYJbC Teja, HMIYJbC CHJIbBI, MeXaHudeckas padoTa M MOIIHOCTb,
NOTEHUUANbHASI JHEpPrus Tela, MOJHATOrO HaJl IOBEPXHOCTBIO  3EMJIH,
NOTEHUUAIbHASI JHEPrusi C)KATOM MpPYKWHBbI, KUHETUYECKAash SHEPIUs, IOJHas
MEXaHUYECKasl PHEPIUsl, IEPUOJ] U YacToTa KoJeOaHUM, IJIMHA BOJIHbBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTeb IPEIOMIICHUS CPEAbl), MpPU
ONMHMCAHUM MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYUH,
0o0O3HaueHusT W eAUHUIBl (PU3NYECKUX BEIUYHMH, HAXOIUTh (POpMYIIbI,
CBS3BIBAIOLIUE JIAHHYIO (DU3UYECKYIO BEJIMYHMHY C IPYTMMU BETUYMHAMU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJINYMH;

eXapaKTepU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SBICHUS U IPOLECCHI,
UCITOJIb3YSl 3AKOH COXPAHEHUs SHEPI'HH, 3aKOH BCEMHUPHOTO TATOTEHHMS, IPUHIIUI
CYNEPIIO3ULIMN CUJI, IPUHIUI OTHOCUTENBHOCTH [ anuiies, 3akoHbl HproTOHA, 3aK0H
COXpPaHEHHUSI HMIIYJIbCA, 3aKOHBI OTPAXKEHUS W IPEJIOMIICHUS CBETA, 3aKOHBI
COXpaHEHMs 3apsA0BOI0 M MAaCCOBOI'O YMCEN IPH SAEPHBIX PEAKLUAX, IPU ITOM
JlaBaTh CJIOBECHYIO (POPMYJMPOBKY 3aKOHA M 3aIUCBhIBATh €r0 MAaTeMaTUYECKOE
BBIPAKEHHUE;

®00BICHATh (PU3MYECKHE TPOLECCHl M CBOICTBA TE€l, B TOM YHUCJIE U B
KOHTEKCT€ CHUTyallUd TMpPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BbISABIATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTUYECKUX I1AaroB C
OTIOpOii Ha 2—3 U3YyYEHHBIX CBOMCTBA (PM3MUECKUX SBICHUH, ((U3NIECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEN;

epemiaTh pacu€THHIC 3aa4d (OMUPAIONIUECs Ha CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIB3YS 3aKOHBI U JOPMYJIBL, CBA3BIBAIOIINE (PU3MUECKHUE BEIMYMHbBI: HA OCHOBE
aHaJIM3a YCJIOBUS 3a/1auy 3allUChIBATh KPATKOE YCJIOBHE, BBIABIIATH HEIOCTAIOIINE
WIM U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (OPMYJIbl, HEOOXOAUMBIE IS
pelIeHMs, MPOBOJIUTh PACUETHl W OLEHHUBATh PEATUCTUYHOCTh MOJYYEHHOIO
3HauYeHUS (PU3NYECKON BEITUUHUHBIL;

epacro3HaBaTh NPOOJEMBI, KOTOPbIE MOXXHO pPEIIUTh MPU [TOMOIIU
Gu3NYecKuX  METOAOB, HCIOJIb3Yys ONHCAaHME HCCICNOBAaHUS,  BBIICTATH
IIPOBEPAEMOE TPEAINOIOKEHNE, OLICHUBATh MPABHIIBHOCTh MOPSAAKA MPOBEACHUS
UCCJIEIOBaHMsI, JIeNaTh BBIBOJBI, HHTEPIPETUPOBATH PE3yJIbTaThl HAOMIOACHUN U
OIBITOB;

®[IPOBOJIUTH OMBITHI MO HAOTIOJECHUIO (PU3UUECKUX SIBICHUN WM (PU3NYECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HbroTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aBUCUMOCTh Tepuojia KojeOaHWil NPYKUHHOTO MasiTHUKa OT MAacChl Ipy3a u
XKECTKOCTU TMPYKUHBI W HE3aBUCUMOCTh OT AaMIUIMTYAbl MaJIbIX KOJIEOaHUH,
IPSIMOJIMHEMHOE PaclpOCTPAaHEHUE CBETA, PA3JIOKEHHE OEIoro CBeTa B CHEKTP,



U3YUYEHUE CBOMCTB M300pa)K€HUs B TUIOCKOM 3€pKajie M CBOWMCTB HM300pa)KeHUs
npeaMeTa B coOMparoliei JinH3e, HabJoJeHIe CIUTOIIHBIX U TMHEHYAThIX CIIEKTPOB
U3ITyYCHHsI): CAMOCTOSITEIbHO COOMpAaTh YCTAHOBKY M3 HW30BITOYHOTO Habopa
00Opy/IOBaHUs, OINUCHIBATH XOJ OIBITA U €ro pe3ynbTarhl, (POPMYIHUPOBATH
BEIBOJIBL;

®[IPOBOJIUTH MPU HEOOXOAMMOCTH CEPHUIO MPSMBIX HU3MEPEHHM, OIpeaesnss
CpellHee 3HaueHuEe H3MepsieMON BeJMUYMHBI ((DOKYCHOE pacCTOSTHUE COOMpArOIIei
JIMH3BI), 000CHOBBIBAThH BHIOOD crioco0a n3mMepeHus (M3MEepUTEILHOTO Mpruoopa);

®IIPOBOANTH MCCIECAOBAHME 3aBUCUMOCTEH (PU3MYECKHX BEIMYHUH C
WCITOJIb30BAHUEM TIPSAMBIX M3MEPEHHM (3aBUCHUMOCTh IyTH OT BPEMEHU TMPHU
PaBHOYCKOPEHHOM JBIDKEHWM 0€3 HadallbHOW CKOPOCTH, Iepuoaa KoJeOaHun
MaTEMaTHYECKOT0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKCHHS CBETA
OT yIJla TaJeHHs W yrja TMpeloMJIeHHWs OT yria MajeHus): IUIAaHUPOBATh
UCCJIEIOBAHNUE, CAMOCTOATENIbHO COOMPATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIyYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOIUL U TpadHKOB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

®[IPOBOJIUTH KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIMUUH (CPEHSISA CKOPOCTh
U YCKOpEHHE Tejla IpPU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOpPEHHE CBOOOJIHOTO
najIeHus, >KECTKOCTh IPYKUHBI, KOADDUIIMEHT TPEHUS CKOJIbKEHUS, MEXaHUYeCKast
paboTa W MOUIHOCTb, YacTOTa M NEPHOJ KOJEOaHH MaTeMaTUYecKOro H
MPY>KUHHOTO MAasTHUKOB, ONITHYECKAs CUjIa COOMparomel JINH3bI, paTuOAKTHBHBIN
¢oH): MIAHMPOBATH HM3MEPEHHUS, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBITIOJTHATH U3MEPEHHSI, CIEAYS MPEAIOKCHHOW HHCTPYKITUH, BBIYUCIISATH 3HAUYCHUE
BEJIMYMHB M aHAJIW3UPOBATh TMOJYyUYEHHBIE PE3yJbTaThl C YYETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHNN;

eCO0JIIO/IaTh TIpaBUJIa TEXHUKK O€30MaCHOCTH MpHU padboTe ¢ 1abopaTopHBIM
o0opy10BaHUEM;

epasznuyaTh OCHOBHBIC TIPU3HAKKM WM3YYCHHBIX (DU3UYCCKUX MOJCIICH:
MaTepuagbHas TO4Ka, aOCOMIOTHO TBEPOE TEJIO, TOUCYHBI UCTOYHUK CBETA, JIyHY,
TOHKas JIMH34, JIaHETapHasi MOJIEb aTOMa, HyKJIOHHAsI MOJIEb ATOMHOTO S1pa;

®XapaKTEepPU30BaTh MNPUHIMMBI  JCHCTBUS  HM3YYCHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOMCTB C OMOPON Ha WX OMHCAHHS (B TOM YHUCIE: CIUIOMETD,
JATYUKY TTOJIOKECHUS, PACCTOSIHUAS U YCKOPEHUSI, paKeTa, 9X0J0T, OYKH, TIEPUCKOTI,
doToamnmapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOM, JO3UMETpP, Kamepa
Bunbcona), UCTIOb3ys 3HaHUsI O CBOMCTBAX (PM3UUYECKUX SBICHUN U HEOOXOIUMbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

®ICIIOJIH30BAaTh CXEMBl M CXCMATHYHBIC PUCYHKH H3YYCHHBIX TEXHUYCCKUX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKUX TIPOIECCOB TIpHU
pelieHur yYeOHO-TIPAKTUYCCKUX 3a7ad, ONTHYECKHE CXEMBI JUISI TOCTPOSHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoIieH JINH3E,

® [IPUBOUTH IPUMEPHI (HAXOAUTH HHPOPMAIIHIO O TIPUMEPAX) MPAKTHIECKOTO
WCIIOJI30BaHUSI (PU3NYECKUX 3HAHUN B TMOBCEIHEBHOW >KU3HH JII OOECriedeHUs
0e30macHOCTH TpU OOpallleHuu ¢ TIpuOOpaMu M TEXHUYECKUMHU YCTPOHCTBAMH,



COXPAaHEHHUSl 370pPOBbsI M COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYXaroUIIEH CpeJie;

® OCYILIECTBIIATH OUCK HH(pOpMannu Hu3nueckoro coaepkanus B Iurepuere,
CaMOCTOSITENNbHO (OPMYJIUPYS TMOMCKOBBIN 3allpoc, HaXOIUTh MYTH OIpeIeICHHS
JIOCTOBEPHOCTH TOJIYYEHHON HMH(OpMAIMM HAa OCHOBE HMMEIOIIMXCS 3HAHUM U
JIOTIOJIHUTENBHBIX UCTOUYHUKOB;

®ICII0JIb30BATh IIPHU BBIIIOJHEHUU YYEOHBIX 3a/laHuil HAyYHO-TIONMYJISIPHYIO
JAUTEpaTypy (pU3MUECKOro Coaep KaHUs, CIPABOYHBIE MaTEpUaibl, PECYpChl CETH
WuTepHer, BnageTh NpUEMaMU KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpPMAITUHU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

eC03/1aBaTh COOCTBEHHbIE NMUCHBMEHHBIE M YCTHBIE COOOLIEHUS HAa OCHOBE
uH(pOpMAIUU U3 HECKOJBKUX HCTOYHUKOB (PU3HUECKOTO COACPIKAHUs, MyOIMYHO
MIPEACTABIATH PE3YJIbTAThl IPOECKTHOM WIIM UCCIIEA0BATEIBCKOMN NEATENBHOCTH, IPU
3TOM TIPaMOTHO HCHOJIb30BaTh HM3YyYECHHBI INOHATHUHHBIM ammapaT u3y4aeMoro
paszaena (QU3MKM U CONPOBOXKJATh BBICTYIUIEHME MpEe3eHTauuell ¢ ydéToMm
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoasnsie IIpakrnuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 o - 2
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubnuoreka [{OK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubnuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/ 7416194
Uroro no pazneny 6
Paznen 2. [lepBonauyanbHble CBeleHUS 0 CTPOEHHMH BellecTBa
bu6nmorexa LIOK
2.1 C 1
TPOCIHE BetecTRa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
bubnunorexa LIOK
2.3 A 2
TPEraTHblC COCTOAMA Betlectha https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHue u B3aumMo/ieiicTBUE TeJl
but6mmorexa [IOK
3.1 M 3
CXATITICCKOT ABIDICHHC https://m.eds00.ru/7f416194
3.2 Wuepuwmsi, Macca, MIOTHOCTH 4 1 bubnmorexa LOK

https://m.edsoo.ru/7f416194
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bu6nunorexa LIOK

33 Cuma. Bugst cut 14 2 https://m.eds00.ru/7f416194
Hroro mo pazaeny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
41 JHaBnenue. llepenaua naBieHust TBEPAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6nunoreka LIOK
4.2 Jlapierne xuakocth > https://m.edso0.ru/7f416194
bubnunoreka LIOK
43 Ammochepuoe rapicine 0 https://m.eds00.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE B 7 3 bubnuorexa [JOK
' HUX TEJI0 https://m.eds00.ru/7f416194
Uroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTB. JHeEpPIUs
bubnunoreka LIOK
51 Pabora u momtsocTs 3 . https://m.edso0.ru/7f416194
bubmmoteka IIOK
5.2 I1 5 1
POCTBIC MEXAHHIMET https://m.edso0.ru/7f416194
bu6nmorexa LIOK
5.3 M 4 1
CXAHITICCRa SHEPTIT https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12
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8 KVIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIie
Ne i/mn P Konrtpoabusie IlpakTuyeckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe ABJICHUSA
. bubnuorexa [JOK
11 7
CTpocHHe i CBOHCTBA BeLCCTB https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBIE HPOTCCChE https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI
21 DneKkTpruyecKue 3apsiibl. 3apsyKEHHBIE Tella U 7 1 bubnuorexa [JOK
' HX B3aUMO/JICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 IToCTOSHHBIN 2IEKTPUUYECKUI TOK 20 2 7 https://m.edsoo.ru/7f418 1ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABTICHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
MICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KITACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne i/mn P Konrtpoabusie IlpakTuyeckue (mpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJeHHUS
MexaHn4eckoe IBHKCHUE U CIIOCOOBI €T0 bu6mmoreka [IOK
11 10 1
ONMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B3aumoneiicTeue Te 20 1 3
MMOACHETBIE Te https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOH®L Coxpateii https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pazgen 2. Mexann4yeckue KoJe0aHus M BOJHBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHITICCKHC ROACOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAMIACCINC BOJIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DjIeKTPOMArHUTHOE MOJIE€ U YJIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE MOJIE U 5 2 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Paznen 4. CBeToBbIE IBJIEHUS
b K
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 uonuorexa LO

https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK

4.2 JIuH3BI ¥ onTHYECKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nen 5. KBanToBBIE SIBJICHHS
bu6mmoreka [IOK
51 Hcnyckanue v morioueHue cCBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmunorexa [JOK
2 1
> CTpoeHHE ATOMHOTO AApa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 7 1
>3 AACPHEIC peaiiind https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3pnen 6. [loBTOopuTe1bHO-00001IaK01IHIT MOAY /1B
6.1 [ToBTOpenue u 0000IIEHNE COIEPIKAHUS 9 2 bubnnorexka [HJOK
' Kypca Gpu3uky 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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ITPOBEPAEMBIE IIPEJMETHBIE PE3YJbBTATBI OCBOEHUA
OCHOBHOM OBPA3OBATEJBHONH IIPOTPAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa30BaTeJILHOM NMPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHUs

11

1.2

13

HCII0JIb30BATh U3YUCHHBIC ITIOHATUA

Ppas3inidaTth ABJICHUA I10 OIIMCAHHUIO X XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IECMOHCTPUPYIOIIUX JaHHOC (bHSPI‘ICCKOe SABJICHUC

pacro3HaBaTh TMPOSBICHUE HW3YUYEHHBIX (PU3WYECKUX SBICHUUA B
OKpY’KarolleM MUpe, B TOM 4ucie (pu3nuecKkue sBICHUS B MPUPOJIE, IPU
9TOM TIEPEeBOAUTH MPAKTUYECKYIO 3a1ady B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (PU3NUECKUX SIBICHUIN

14

1.5

OIMCHIBATh U3YYECHHBIC CBOICTBA TEN M (PU3NUYECKUE SBICHHUS, HCIIOIB3YS
¢usznyeckue BEIMYMHBI, TMPH ONWCAHWM TMPABWIBHO TPaKTOBATh
(bu3n4YecKuil CMbICI UCIIOJIb3YEMBIX BETMUMH, UX 0003HAUEHUS U €MHULIBI
(Gu3NYeCKUX BEJIWYMH, HAXOAUTh (HOPMYJIbl, CBS3BIBAIOIME JAHHYIO
(GU3MYECKy0 BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TIpapuKu
M3YYEHHBIX 3aBUCUMOCTEH (pU3MUeCcKUX BEINIUH

XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBIICHUS M TPOIECCHI,

HUCIIOJIb3Ysl  HM3YUCHHBIC 3aKOHBI, IIpU JTOM JaBaTb CJIOBCCHYIO
(I)OpMYJ'II/IpOBKy 3aKOHa U 3aIlUCbIBATh €0 MATCMATHYCCKOC BBIPAKCHHUC

1.6

OO0BACHATH (PU3UUYECKUE SBJICHUS, POLIECCH] U CBOWCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallull NpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIIATH TPUYMHHO-CJICICTBEHHBIE CBSI3M, CTPOUTH O0BbsCHeHHe n3 1 — 2
JIOTMYECKUX IIAroB ¢ onopoil Ha 1 — 2 u3ydeHHbIX CBOMCTBA (PU3UYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA W 3aKOHOMEPHOCTH

1.7

pemarth pacu€THble 3agaud B | — 2 JeHCTBUS, MCTOJB3Ysl 3aKOHBI W
(dhopmynbl, CBS3BIBAOIIKME (PU3MYECKHE BEIMYMHBI: Ha OCHOBE aHAIM3a
YCJIOBHA 3aaa4U 3alIMCbIBAaTh KPATKOC YCIIOBUEC, ITOACTABIIATH (1)I/I3I/I‘-IGCKI/IG
BEITMYHUHBI B (DOPMYJIBI M MPOBOIUTH PACUETHI, HAXOAUTHh CIPABOYHBIC
JaHHBIE, HEOOXOIMMBIE JJIsl PEIICHHsI 3a/1a4, OLIEHUBATh PEeaTUCTUYHOCTh
MOJIY4eHHOUN (PU3NUIECKON BETMUUHBI

1.8

pacrmo3HaBaTh HPOOJIEMBbI, KOTOpPblE€ MOXXHO pEHIMTh MpU TMOMOIIU
(bu3MYECKUX METOJI0B, B ONMCAHUU UCCIIEIOBAaHUS BBIACISATH MPOBEPSIEMOE
npeanojokeHue  (TUIOTe3y),  pasiauyaTb M MHTEPHPETHPOBATH
MOJTyYSHHBIH pe3yJIbTaT, HAXOAUTh OIMOKH B XOZI€ OIBITA, J1€1aTh BHIBOIbI
I10 €0 pe3yJIbTaTaM




1.9

MPOBOAUTHh OMBITHl TIO0 HAOMIOACHUI0O (PHU3UYECKHX SBICHUH WK
(buznyecKkux CBOICTB TeJ: (dhopMynupoBath IIpOBEpsieMbIe
MIPEIOJIOKEHHSI, COOMpPaATh YCTAaHOBKY U3 MPEJI0KEHHOTO 000pyA0BaHuUS,
3aMMchIBaTh X0/ ONbITAa M POPMYIUPOBATH BHIBOIBI

1.10

BBIIOJIHATE TPSIMBIE W3MEPEHHs C HCIOJIb30BAaHUEM AaHAJOrOBBIX U
mupPOBBIX NPUOOPOB, 3aNMUCHIBATH IOKa3aHUS NPUOOPOB € yUETOM
3a/IaHHOU a0COJIFOTHOM MOTPENTHOCTH H3MEPEHUI

1.11

MIPOBOJIUTH UCCIICAOBAHUE 3aBUCUMOCTH OHOM (pr3nyecKor BETUYUHBI OT
IpPYrol C HCIIOJIB30BAHMEM MPSAMBIX H3MEPEHMM, y4acTBOBaTb B
IUTAHUPOBAaHUHM  Y4eOHOTO HCCIIEAOBaHMs, cOOMpaTh YCTaHOBKY H
BBITOJIHATE M3MEPEHHsI, CIEAys MPEATIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (DPM3MYECKUX BEJIMYUH B BUJIE
NPEUIOKEHHBIX TaONUIl U rpaduKOB, AenaTh BBIBOJABI IO pe3yJibTaTaM
HCCIIEIOBaHUS

1.12

MIPOBOJAUTh KOCBEHHBIE M3MEpPEHUsI (U3UYECKUX BEIUYMH, CIEays
MPENJI0KEHHON HHCTPYKLMU: IPHU BBIIOJHEHUM H3MEPEHUN CcOoOUpaTh
9KCIIEPUMEHTAIBHYI0 YCTAHOBKY W BBIUHCIATH 3HAYEHHE HCKOMOU
BEJINYUHBI

1.13

1.14

1.15

co0roAaTh MpaBuiia TEXHUKU O€3011aCHOCTH IIPU paboTe ¢ 1abopaTOpHBIM
o0opy1I0BaHHEM

yKa3blBaTh MPUHLUIBI JSHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB,
XapaKkTepu30BaTh NPUHLMUIBI JEHCTBUS H3YYEHHBIX IPUOOPOB U
TEXHUUYECKUX YCTPOICTB C MOMOIIBIO UX OMUCAHUS, UCIOJIb3Ysl 3HAHUS O
CBOMCTBaX (PU3NYECKUX SBICHUIN U HEOOXOAMMBIE (PU3UUECKHE 3aKOHBI U
3aKOHOMEPHOCTH

OPUBOAMTH  TpUMEpPhl  (HAXOAWTh HMHPOpPMALMI0O O  IpuUMepax)
MPaKTUYECKOTO HCMOIb30BaHUs (PU3MUECKUX 3HAHUM B IOBCEAHEBHOMN
KU3HU 7151 oOecrieueHus: 0€30MacHOCTU MpU OOpalleHUH ¢ Mpudopamu u
TEXHUUYECKUMHU YCTPOICTBaAMM, COXpaHEHUS 3/I0pOBbS M COONIO/IEHUS
HOPM 2KOJIOTHYECKOI0 TIOBEICHUS B OKpYIKaIOILEeH cpenie

1.16

OCYIIECTBIISITH OTOOpP HMCTOYHHKOB HH(OpManuu B ceTu HHTepHET B
COOTBECTCTBUU C 3aJaHHBIM ITONCKOBBIM 3ar1p000M, Ha OCHOBC UMCHOIIINUXCSI
3HaHPII>'I nu HYTéM CpaBHeHI/ISI paSJ'II/IIIHBIX NCTOYHUKOB BBIACIIATH
nHpOpMaIIUI0, KOTOpas SBJISETCS MPOTHUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOU

1.17

1.18

WCIIOJIb30BaTh MPHU BHITIOTHEHUH YUYEOHBIX 3aJaHUi HAYyYHOIIOMYJISPHYIO
TUTepaTypy  (U3HUYECKOTO  COJIEP)KAHUsS, CIPABOYHBIC MAaTEPHAIIBI,
pecypceel cetr UHTEpHET, BiajeTh NpuEéMaMHi KOHCITIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAIIMHU U3 OJTHOW 3HAKOBOUW CHCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIE KPAaTKUE MUCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 UCTOYHUKOB UH(pOpMaIUU (HU3UUYECKOTO COJCPKAHUS, B TOM
qrcie MyOIMYHO AenaTh KpaTKhe COOOUICHHS O pe3yiibTaTaxX IMpPOCKTOB




WIM Y4eOHBIX WCCIICOBAaHUM, NpPU OSTOM TPAMOTHO HCIOJIB30BATH
M3Y4YCHHBI TOHSATHUIHBIA ammapaT Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHHE MPE3eHTalueN

1.19

8 KVIACC

IpU BBITIOJIHEHUH Y4YeOHBIX TPOEKTOB M HCCIECAOBAHHIA paclpeneniTh
0053aHHOCTH B TpyNIE€ B COOTBETCTBUHM C IOCTAaBJICHHBIMHU 3a/1a4aMH,
CIIEIUTHh 3a BBIIOJIHCHUEM IUIAHA JCHCTBUM, AaJEeKBAaTHO OLICHUBATh
COOCTBEHHBIH  BKJIAJ B  JEATEIBHOCTh  [PYIIbl, BBICTPAUBATh
KOMMYHHMKAaTUBHOE B3aUMOJCICTBHUE, yUUTHIBAsi MHECHUE OKPYKAIOLIINX

Kox
MPOBEPAEMOro
pe3yJbTarTa

11

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06p33OBaTe.TIBHOI7[ nporpamMmbl OCHOBHOI'O 001ero Oﬁpa3OBaHI/Iﬂ

HCIIOJIB30BAaTh IIOHATHUA

1.2

pa3nuyaTh SBJICHUS MO ONMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OIIBITOB, IEMOHCTPHUPYIOIINX JAHHOE PUINICCKOE SIBIICHUE

1.3

14

pacrio3HaBaTh MPOSBICHHE W3YYEHHBIX (PHU3MYECKMX SBICHUH B
OKpY’arollleM MHUpE, B TOM 4ucie PU3NYECKUE SBJICHUS B MPUPOAE, NIPU
9TOM MEPEBOJUTh MPAKTHUYECKYIO 3a7adyy B Y4eOHYI0, BBIIEIATH
CYIIECTBEHHBIE CBOMCTBA (TIPM3HAKN) (PU3HUECKUX SBICHUH

OIMCHIBATh M3YUYCHHbIE CBOMCTBA Tel U (U3NYECKUE SIBICHUS, UCIOIb3Ys
¢u3nueckre BETUYMHBI, TPU ONUCAHUM TMPABUIBHO TPAKTOBATh
(u3nYecKuii CMBICI HCIOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U €AUHMIIBI
(u3NYeCKUX BEJIWYUH, HAXOIUTh (OPMYJIbI, CBS3bIBAIOIINE JAHHYIO
(U3MYECKy0 BEIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH TIpaduxu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUYHUH

1.5

1.6

1.7

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UYECKHE SIBICHUS U TPOIECCHI,
WCMOJIb3ySl HM3YYEHHbIE 3aKOHBbI, NPU OTOM J1aBaTh CJIOBECHYIO
(hopMyITMPOBKY 3aKOHA U 3aITUCHIBATH €I0 MaTEMAaTUYECKOE BEIpAKCHUE

OOBSICHATh (U3NYECKHE MPOLIECChl M CBOMCTBA TeJl, B TOM YHUCIIE U B
KOHTEKCTE CUTYyallui NMPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00bSICHEHUE U3 | — 2 TOTHYEeCKUX
maroB ¢ mnomoueio 1 — 2 M3y4eHHBIX CBOWCTBA (PU3MYECKUX SIBICHUM,
(bu3MYecCKrX 3aKOHa UM 3aKOHOMEPHOCTHU

pemars pacdy€THbIE 3a7adu B 2 — 3 JAEWCTBHA, HMCIOJIb3YS 3aKOHBI U
(dbopMmybl, CBs3bIBalOIIME (U3NYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a
YCIOBHS 3aJa4M 3aIlMChIBATh KPATKOE YCJIOBUE, BBIABIATH HENOCTATOK
JNaHHBIX IS pEeUIeHHs] 3aJayd, BBIOUPATh 3aKOHBI M (QOPMYJIBL,
HeoOXoauMble g €€ pelleHUs, NPOBOAUTH pPACUYETHl U CpPaBHUBATH
MOJIy4€HHOE 3HaueHue GU3NYECKOM BETMYUHBI C U3BECTHBIMU JAHHBIMU




1.8

pacro3HaBaTh MpOOJEMBI, KOTOpPbIE MOXHO pEIIUTh MPH OMOIIU
(GU3MYEeCKUX METOOB, HCIOJb3Yysl OMNHUCAHHE HCCICIOBaHMS, BBIIACIATDH
IIPOBEPSAEMOE  MPEANON0KEHUE, OLEHUBATh IIPABUIBLHOCTh IOPAIKA
[IPOBEACHUSA UCCIIEN0BAHMNS, 1€]1aTh BEIBOIbI

1.9

MPOBOJANTHh OMBITBI TIO0 HAOMIOACHUIO (DU3MYECKHUX SBICHUH WU
(buznuecKux CBOMCTB TeN: (hopMynHupoBaTh MIPOBEPSIEMbIC
MPEIIOI0KEHUS, COOUPATh YCTAHOBKY M3 MPEIJI0KESHHOTO 000pyI0BaHHS,
OIMCHIBATH XOJI OTBITAa U (POPMYJIMPOBATH BHIBOJIBI

1.10

BBIIIOJIHATD MIPAMBIC USMCPCHUA C UCITIOJIb30BAHHUEM aHAJIOT'OBBIX HpI/I60pOB
U JIaTYUKOB (PM3UYECKUX BEIWYHMH, CPABHUBATH PE3YJIbTAaThl U3MEPEHHUH C
yu€TOM 33/1aHHON aOCOIOTHON TOTPEIIHOCTH

1.11

IIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJJHOM (PM3HYECKON BEIUYUHBI OT
APYro C  HUCHOJIB30BAaHUEM IIPSMBIX M3MEpPEHUM: IUIAHHPOBATh
WCCIIeIOBAaHNE, COOMpATh YCTAaHOBKY W BBINOJHATH HM3MEPEHHUS, CIEAYS
NPEUIOKEHHOMY — TUIaHy, (UKCHPOBATh  pe3yJbTaThl  IOJIY4YEHHON
3aBHCHUMOCTH B BUJI€ TaOJUI] U TPAQHKOB, I€TaTh BBIBOJKI 10 PE3yIbTaTaM
HCCIeN0BaHusA

1.12

1.13

1.14

1.15

1.16

1.17

MPOBOJIUTh KOCBEHHBIE M3MEPEHHS (H3MYECKUX BEIUYMH: IJIAHUPOBATh
u3MepeHusi, coOuparb  3KCHEPUMEHTAIbHYIO  YCTaHOBKY,  Clenys
MPEJI0KEHHON NHCTPYKLUHU, U BBIYUCIIATH 3HAYEHUE BETUYUHbI

coOJIrOIaTh MpaBHIIa TEXHUKH 0€30IIaCHOCTH MPHU padboTe ¢ J1ab0opaTOpPHBIM
o0opyI0BaHHEM

XapaKTCPU30BaTh  ITPUHIUIIbLI JEHCTBUA HU3YUCHHBIX HpI/I60pOB u
TCXHUYCCKUX yCTpOﬁCTB C 0H0p0171 Ha UX OIMMCAHUs, UCIIOJIb3Ys 3HAHUA O
CBOMCTBaxX (pI/I3I/I‘leCKI/IX SBIICHUH WU HCO6XOI[I/IMLIC (pHBI/ILICCKI/Ie
3aKOHOMCPHOCTHU

pacro3HaBaTh TPOCTHIE TEXHHUYECKHE YCTPOHCTBA WM W3MEpPUTEIbHBIC
npubOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKAaM, COCTaBISTh CXEMBbI
EKTPUUECKUX Ierned ¢  MOCHeA0BaTebHbIM U MapauleIbHbIM
COEJIMHEHUEM 3JIEMEHTOB, pa3finyasi yCJIOBHbIE 0003HAUEHUS JIEMEHTOB
JIEKTPUUECKUX Lenen

NPUBOANTH  TpPHUMEPHl  (HaXOAUTh  HWHGOpMAIMIO O  TNpPUMEpax)
MPAKTUYECKOTO HCIIOJIb30BaHUs (PU3MUYECKUX 3HAHMM B TMOBCEIHEBHOM
KHU3HH U1 obecrieueHust 6€30MMacHOCTH MpHU OOpallleHu: ¢ mpubdopamu u
TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHUS 310pPOBbS U COOIIOACHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene

OCYIIECTBIATh TOWCK WH(MOpMAIuu (U3HUECKOTO COACPKAHUS B CETH
HNHTepHeT, Ha OCHOBE UMEIOLIMXCA 3HAHUW U MYTEM CpaBHEHUS
JIOTIOTHUTEIHHBIX HCTOYHUKOB BBIJICISITh HH(GOPMAIUIO, KOTOPAs SBJISIETCS
MIPOTUBOPEYUBOI UITU MOXKET OBITH HEJJOCTOBEPHOM

1.18

WCIIOJIb30BaTh MPH BBIMOJIHEHUN Y4€OHBIX 3aJaHUI HayYHO-TIOMYJISPHYIO
JIUTEpaTypy (pU3NUECKOro CoAepKaHusl, CIIPAaBOYHbIE MaTEPUAIIbI, PECYPCHI




cetu HMuTepHer; BiageTh NpuéMaMH KOHCHEKTUPOBAHUS  TEKCTA,
npeoOpa3oBaHus UH(OPMALIUY U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.19

co3llaBaTh COOCTBEHHBIC MHUCHMCHHBIC M KPaTKUE YCTHBIC COOOIICHUS,
0000mas WHMOPMALUIO ¥3 HECKOJBKUX WMCTOYHHKOB (DU3UYECKOTO
COJCpKaHUsA, B TOM 4YHCIE MyOJMYHO TIPEACTABIATH PE3yJIbTaThl
MIPOSKTHON WJIM HCCIIEIOBATEIbCKON JEATCILHOCTH, IIPU 3TOM TPaMOTHO
UCIIOJIb30BAaTh M3YYCHHBIM TMOHSATUHHBIA ammapar Kypca (QH3HKH,
CONPOBOXKIATh BBICTYILICHHE MPE3CHTAIINCH

1.20

9 KJIACC

IpU BBHIMOJHEHUH Y4YEOHBIX NPOEKTOB M HCCIEAOBAaHUH (pusnyeckux
MIPOIIECCOB pacCIpeneNiATh OO0S3aHHOCTH B TpYINIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3aJa4aMH, CJICIUTH 32 BBIIIOJIHEHUEM IUIaHA JEHCTBUU U
KOPpPEKTHpOBaTh €ro, aJeKBaTHO OLIEHUBaTb COOCTBEHHBIH BKJIaX B
JEATEIIBHOCTD IPYIIIBL, BEICTPAaUBAaTh KOMMYHHUKaTUBHOE B3aUMOJCHCTBHE,
IIPOSIBJISISI TOTOBHOCTD pa3periaTh KOH(MIUKTHI

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NnpeaAMETHLBIC PE3YyJIbTAaThl 0CBOCHUS OCHOBHOI1
06p330BaTeJ'II)HOI71 nmporpaMmbl OCHOBHOI'O 001ero oﬁpasona}mﬂ
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1.2

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

Pas3iinvaTh ABJICHHA 110 OMMUCAHUIO UX XAPAKTCPHBIX CBOICTB 1 Ha OCHOBE
OIIBITOB, IECMOHCTPUPYIOIINUX JaHHOC (I)I/I3I/I‘-ICCK06 SIBJICHUC

1.3

pacrno3HaBaThb IMPOSBJICHHE M3YyUYEHHBIX (U3MUECKUX SBICHUH B
OKpY’KaroIlleM MUpE, B TOM 4yuciie (U3NYECKUe SIBICHUS B MPUPOJE, IIPU
9TOM MEpEeBOJUTh MPAKTUYECKYI0O 3ajadyy B Yy4eOHYI0, BBIIEIATh
CYILLIECTBEHHbIE CBOMCTBA (IIpU3HAKN) PUZUUYECKUX SIBJICHUN

1.4

OINMCHIBAaTh U3YUYEHHbIE CBOWCTBA TEN U (PU3NYECKUE SBJICHMUS, UCTIONb3YSI
¢u3nueckre BEIUYMHBI, TMpPU ONUCAHMM MPABUIBHO TPAKTOBATh
(u3MYeCKUil CMBICI UCIIOJIb3YEMbIX BEJIMYMH, 0003HAUYEHUS U €IUHULIBI
(u3MYECKUX BEJIWYUH, HAXOIUTh (OPMYJIbI, CBSI3bIBAIOIINE JaHHYIO
(GU3MYeCKyl0 BEIMYMHY C JPYIMMHU BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PpU3HUECKUX BEINUUH

1.5

XapaKTEepPU30BaTh CBOWCTBA Tel, (U3MYECKUE SIBICHHUS M IPOIIECCHI,
WCMOJIb3ySl HM3YYEHHbIE 3aKOHBI, IPU HTOM JaBaThb CIIOBECHYIO
(hopMyITUPOBKY 3aKOHA U 3aITUCHIBATh €0 MaTEMAaTHUUECKOE BRIPAKCHHUE

1.6

OOBSICHATH (PU3MUYECKHE TPOLIECCHl U CBOICTBA Ted, B TOM YHCIE U B
KOHTEKCTE CUTYyali IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIATh
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOWTH OOBsCHeHMEe u3 2 — 3
JIOTHYECKUX IIAr0B ¢ MOMOIIBI0 2 — 3 M3yUYEHHBIX CBOMCTBA (PU3MUYECKIX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH




1.7

1.8

1.9

1.10

1.11

1.12

1.13

pemiaTh pacy€THele 3aaauyM (Omuparolecs Ha cucreMy u3 2 — 3
YPaBHEHMI), UCIIOJIB3YsI 3aKOHBI U (DOPMYJIBI, CBA3BIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBMs 3aJaud 3alMChIBaTh KPAaTKOE
YCIIOBHE, BBISABJISATH HEJOCTAIOLINE WIM M30BITOYHBIC JAaHHbBIC, BEIOMPAThH
3aKOHBI U (POPMYJIbl, HEOOXOUMBIE AJISl PELIEHUS, IPOBOJUTH Pacu&éThl U
OLIEHUBATh PEATMCTUYHOCTH IIOJIyYEHHOTO 3HAYCHHS (U3UUECKOM
BEJIMYHUHBI

pacro3HaBaTh MpPOOJEMbI, KOTOpPbIE MOXHO PELIUTh MpHU I[OMOIIU
(u3MYeCKUX METOJIOB, HCHOJIb3Yysl OINHMCAHHE HCCIICAOBAHMS, BBLICIATH
MpOBEpsEMOe  NPEAINOJIOKEHHE, OLEHUBATh MPABUWIBHOCTh  MOpPSIKA
MPOBEJICHUS]  UCCIENOBaHMsI, JeNaThb  BBIBOJABI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOIIOCHUIA U OTBITOB

IIPOBOJUTH OMNBITHl MO HAOMIONEHUIO (U3NYECKUX SBICHUHA WU
(U3MYECKUX CBOMCTB TeJI: CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY W3
n30bITOYHOrO Habopa 00OpYIOBaHUS, OIMUCHIBATH XOJ ONbITA U €ro
pe3ynbTathl, HOPMYIHPOBATh BHIBOBI

MIPOBOJIUTH MIPU HEOOXOJUMOCTH CEPHIO MPSIMBIX H3MEPEHHMA, OTPeaess
CpelHee 3HAYECHUE H3MEpsIeMOil BeMUYMHBI ((POKYCHOE pacCTOsSHHE
coOuparoiield JIMH3bI), OOOCHOBBIBaTH BBIOOP cHoco0a HW3MEPECHHS
(u3MepuTeILHOTO IPHOOPA)

IIPOBOJAUTH MCCIEAOBAHUE 3aBUCUMOCTEH (DU3UYECKUX BEJIMYUH C
HCIIOJIb30BAHUEM TIPAMBIX HW3MEPEHMI: IIaHUPOBaTh MCCIEN0BAHUE,
CaMOCTOSITENILHO ~ COOMpaTh yCTAHOBKY, (PMKCHPOBATh pe3yJbTaThl
MOJyYEeHHON 3aBUCUMOCTH (DU3MYECKMX BEJIMYMH B BUAE TaOIULHU
rpaduKoB, J1eNaTh BHIBOJIBI IO PE3yIbTaTaM UCCIIEOBAHUS

IMPOBOANTE KOCBCHHBIC M3MCPCHUA (bmnqecxnx BCJIIMYHMH: IJIAHUPOBATb
HU3MEPCHUHI, CO6I/IpaTL OKCIICPUMCHTAJIbHYHO YCTAHOBKY U BBIIIOJHATD
HU3MEPCHHUA, CICAYS HpeHHO)KeHHOﬁ HHCTPYKIUH, BBIYUCIIATH 3HAYCHUC
BCJIMYHHBI U aHAJIM3UPOBATD ITOJIYUCHHBIC PE3YJILTATELI C y‘{éTOM 3aJlaHHOM
NOTrpeIIHOCTHU I/IBMepCHI/Iﬁ

coOJIrOIaTh TPaBUIIa TEXHUKU O€301TaCHOCTH TIpU paboTe ¢ 1abopaTOpHBIM
o0opyaoBaHEM

1.14

paznuyuaTh OCHOBHBIC NPH3HAKM W3YYCHHBIX (DPH3UYECKUX MOJIETeH:
MarepuaigbHash TOYKa, aOCOJIOTHO TBEPAOE TENO, TOUYCYHBIM HMCTOYHHUK
CBETa, Jyd, TOHKas JIMH3a, IUIAaHETapHas MOJCNb aToMa, HYKJIOHHAas
MOJI€JIb ATOMHOTO siJIpa

1.15

XapaKTEePU30BaTh TMPHUHIUIIBI JIEUCTBUS HM3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPON HA X OMUCAHUS, UCIIOIB3Ys 3HAHUS O
CBOMCTBax (U3MYECKUX SBICHUM W HEOOXoaumble (UUIECKHE
3aKOHOMEPHOCTH

1.16

HCIIOb30BATh CXEMbI M CXEMAaTHUYHbIE PUCYHKH U3YUYEHHBIX TEXHUUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUYECKUX IPOLIECCOB




IPU PEIHICHUH Y4eOHO-NPAKTHUECKUX 3a/1ad, ONTHYECKUE CXEMBI IS
MIOCTPOCHHUSI U300pAKEHUH B MJIOCKOM 3€pKalie U COOMparolei JInH3e

1.17

MPUBOJUTh  MPUMEpPHl  (HAaXOAWTh WHPOPMAIUIO O  TPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (PU3MUECKUX 3HAHUHM B IOBCETHEBHOMN
KHU3HH 7151 o0ecTiedeHrs: 0€30MacHOCTH Py 0OpalieH!: ¢ MpuoopaMu U
TEXHHYECKHMHU YCTPOMCTBAMHU, COXPAHCHHUS 3JI0POBbSI M COOJIOJICHHS
HOPM 9KOJIOTMYECKOT0 MOBEJICHHUS B OKPYIKAIOILEH cpe/e

1.18

OCYIIECTBIIATh MOMCK WMHpOpMAaLUU (PHU3UUECKOTO COACPIKAHUS B CETH
WuTepHeT, caMoCTOATEIBHO (POPMYIHUPYS ITOMCKOBBII 3a1poc, HaXOAUTh
MyTH OIIPEJIEJICEHUS TOCTOBEPHOCTH TMOIY4YEeHHONW HH(OpMAIMK HA OCHOBE
MMEIOIINXCS 3HAHUU U JONOJHUTEIBHBIX UICTOYHUKOB

1.19

1.20

WCIOJIb30BAaTh MPH BBIMOJIHEHUN YUY€OHBIX 3aJJaHUil HAYYHO-TIOMYJISIPHYIO
JUTEPATYpy (PU3UUYECKOTO COACp)KAHUS, CIPABOYHBICE MaTEpHAIbI,
pecypceel cetu THTEpHET; BiajeTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBanus HHOOPMALIUY U3 OJTHON 3HAKOBOM CUCTEMBI B APYTYIO

co3/1aBaTb COOCTBEHHBIEC MMMCbMEHHBIE U YCTHbBIE COOOIIEHUS HA OCHOBE
uHpOpMallUd U3 HECKOJbKUX HCTOYHMKOB (DU3MYECKOIO COJEp:KaHus,
myOIMYHO IIPEACTABIIATH pe3yNbTaThl IIPOEKTHOM WIH
HCCIIEA0BATENIBCKON JEATEIbHOCTH, IIPU 3TOM I'PAaMOTHO HCIIOJIb30BaTh
M3Y4YEHHbI MOHATHMHBIA ammapar HU3ydaeMoro pasjenia (QU3UKH U
COMPOBOXAATh BBICTYIUICHUE NPE3EHTalMeld € y4€TOM OCOOEHHOCTEH
ayJIMTOPUU CBEPCTHUKOB

1.21

MPU BBITIOJIHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAaHUN (DU3NYECKUX
MIPOLIECCOB paCHpPEeNeNiaTh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33J]Ja4aMU, CJICIUTh 34 BBIIIOJIHEHUEM TUIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OILIEHUBaTh COOCTBEHHBIM BKJA] B
JeSATEIbHOCTh TPYIIIIBI, BBICTPAaNBaTh KOMMYHHUKaTUBHOE
B3aMMO/ICHCTBHE, MIPOSBIISSI TOTOBHOCTH pa3peniaTh KOH(GIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC
Koa
Koxa »1emenTa IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
pa3aena
®U3UKA U EE POJIb B [IOSHAHUU OKPYXXAIOIIET'O MUPA
duznka — HayKa o nmpupoje. SABaeHus npupoabl. uznuecKue
1.1 SBJICHHMS: MEXAHMYECKHE, TEIUIOBBIE, AJICKTPUUYCCKHUE,
MarHuTHBIC, CBETOBBIC, 3BYKOBBIC
dwusnyeckue BEIUYUHBL V3MepeHne GU3NYECKUX BEIUYHUH.
1.2 @usnyeckue  npubopsl.  llorpemHocts  M3MepeHUi.
MextyHapoaHas cucTemMa eIMHUIL
EcrecTBeHHOHAyuyHBI METOJ IIO3HAaHUA: HAONIOACHHUE,
1 13 MMOCTAaHOBKAa HAYYHOTO BOIIPOCA, BBIIBI)KCHHE THIIOTE3,
OKCIIEPUMEHT 10  MPOBEPKE THUIOTE3, OOBICHEHUE
Ha0JII0J1aeMOT0 SIBJICHUS
1.4 Onucanne GU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIEeH
[TpakTrueckue pabOTHI:
N3mepenne paccTosSTHUM.
15 N3mepenne o0bEMa KUIKOCTH B TBEPIOTO Tea.
' Ornpenenenrie pa3MepoB MaJbIX TEJ.
N3mepenne TemriepaTypbl TMpPU TMOMOIIM KUIAKOCTHOTO
TEPMOMETPA U JATYHKA TEMIIepaTypPhl
ITEPBOHAYAJIBHBIE CBEJIEHM O CTPOEHHWU BEILIECTBA
91 Ctpoenue BelIecTBa: aTOMbl M MOJEKYJbI, UX pPa3MepBhl.
' OnBITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA
JBwxenne yactun BeniecTBa. CBs3b CKOPOCTH JABUKEHUS
2.2 YacTUIl C Temmeparypoil. bBpoyHOBckoe  JBUXKEHHE,
nuddysus
53 B3anMopeiicTBre yacTHI] BELIECTBA: PUTSKEHUE U
) OTTAJIKUBAHUE
2 ArperatHple COCTOSIHMSI  BEIIECTBA: CTPOEHUE Ta30B,
KUIAKOCTEH W TBEPABIX  (KPUCTAUIMYECKHX)  Tell.
2.4 B3auMocBsI3p MeXIy CBOWMCTBaAaMU BELIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSX M WX AaTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/JIbI
[TpakTudeckue paboThI:
2.6 Ouenka  JuameTrpa  aToMa  METOJOM  PsJIOB (c
ucronb3oBanueM pororpadmii).




OMnBITH IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnpIThl MO0 OOHApYKEHUIO ACHCTBUSI CUII MOJIEKYJSPHOTO
MPUTSKEHUS

JIBIDKEHUME U B3AUMOJIEUCTBUE TEJI

3.1

Mexanuveckoe JBIKeHHE. PaBHOMEpHOE M HEpaBHOMEPHOE
JIBIDKEHUE

3.2

Cxopoctb. Cpenssisi CKOpOCTb IpU  HEPABHOMEPHOM
IBIDKEHNUHU. Pacuér myTH 1 BpeMeHU JIBHYKECHHS

3.3

3.4

3.5

SBnenue uHepuuu. 3akoH MHepuuU. B3aumopneiicTBue Ten
KaK IIpUYMHA U3MEHEHHs CKOPOCTH ABMXKeHus Ten. Macca
KaK Mepa UHEPTHOCTH Tela

ITnotHocTs BemiectBa. CBS3b IUIOTHOCTU C KOJIMYECTBOM
MOJIEKYJI B €JUHHIIE 00bEMA BEIleCTBa

Cuita KaK XapakTEepUCTHKA B3aUMOICUCTBUS TEI

3.6

3.7

Cuna ympyroctu u 3akoH ['yka. l3mepeHue cuibl c
MIOMOUIbIO AMHAMOMETpA

SIBnenue TAroTeHus M cuia TsokecTH. Cuia TsDKECTH Ha
Ipyrux mianerax. Bec tena. HeBecomocTh

3.8

Cuna tpenus. Tpenue ckonpxeHUs U TpeHHUe nokosi. TpeHnue
B [IPUPOJIC U TEXHUKE

3.9

3.10

CrnoxeHue Cujl, HAamNpaBlIE€HHBIX MO OJHOW MpPSMOM.
PaBHOelcTBYIOIIASA CHIT

[TpakTudeckue paboOTHI:

Ornpenenenre CKOPOCTH PaBHOMEPHOIO ABMKEHUs (IIapuKa
B JKHMJIKOCTH, MOJIETH JJIEKTPUYECKOTO aBTOMOOWISI U TaK
nanee). OmnpeneneHue cpeaHed CKOPOCTH CKOJbXKEHUS
Opycka WIM IIapuKa [0  HAKJIOHHOM  IJIOCKOCTH.
Onpenenenne  IioTHOcTH — TBEpAOro  tena.  OMBITHI,
JIEMOHCTPUPYIOLIHE 3aBUCUMOCTh pacTsKEHUS
(nedopmanuu) Tpy>KUHBI OT TMPHIOKEHHON CHIIbI. OTBITHI,
JEMOHCTPHUPYIOILINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIBbKEHUS
OT BEca Tella U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH

3.11

@usnyeckue SBICHUS B IPUPOJAE: INPUMEPHI JBHKEHUS C
pPa3IMYHBIMM CKOPOCTSIMM B JKUBOM W HEXHWBOM HPUPOE,
JICCTBHE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuueckue yCTpocTBa: IMHAMOMETP, MOJUIUITHUKA

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

HaBnenne TBEpmoro Tema. CmocoObl yMEHBIIEHUS U
YBeJ'II/ILIeHI/ISI JaBJICHUA

JlaBieHue rasa. 3aBHCHMMOCTbH JaBJICHHS rasa OT 00b&Ma,
TeEMIIEPATyPhI




4.3

[lepenaua paBneHust TBEPABIMU TEJIAMH, KUIAKOCTIMU U
razamu. 3axkoH ITackang. I[ITHeBMaTHUeCKHEe MAIINHEI

4.4

4.5

4.6

3aBUCUMOCTD JaBJICHUS JKUJIKOCTH OT  TJIyOWHBI.
I'unpocratndeckuii mapamokc. CooOImarommecss COCy/bl.
['uapaBnuyeckre MEXaHU3MbI

Atmochepa 3emnn u armocepHoe nabnenue. IIpuannb
CyIIECTBOBaHUS BO3AYMIHONW 000m0uku 3emiau. OmbIT
Toppuuemnu. 3aBUCHUMOCTh aTMOC(HEPHOTO MABJICHUS OT
BBICOTBHI HaJ] YDPOBHEM MOPsI

Wsmepenne armocdepnoro namnenus. [lpuboper mis
U3MepeHus aTMOC(hEepHOro AaBJICHUS

4.7

JlelicTBHE KUJKOCTH U Ta3a Ha MOrPYKEHHOE B HUX TENO.
BrrTankuBatomias (apxumezioBa) cuiia. 3akoH Apxumeaa

4.8

4.9

4.10

IInaBanue Ten. Bo3nyxomnnaBanue

[TpakTrueckue pabOTHI:

HccnenoBanne 3aBUCHMOCTH Beca Tejla B BOJE OT 00BEMa
NOTPY>KEHHOM B KHMJAKOCTb 4YacTH Tena. OmnpeneneHue
BBITAJIKMBAIOIIEH  CWJBI,  JEWCTBYIOIIE  Ha  Tello,
MOrPY’KEHHOE B KUIKOCTh. [IpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOLIEH CHJIBI, AEMCTBYIOIIEH HA TEJIO B JKUJIKOCTH,
oT macchl Tena. OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH
BBITAJIKUBAIOLIEH CHJIbI, AEHCTBYIOIIEH HA TEJIO B )KUIKOCTH,
oT 00BEMa MOTPYKEHHOW B JKUAKOCTh YacTU Telda U OT
IJIOTHOCTU KuUAKocTU. KoHCTpyupoBaHHMe apeoMerpa WU
KOHCTPYHUpPOBaHUE JIOAKH u OonpeAcIeHue eé
Ipy30I0ABbEMHOCTH

dusnyeckue SIBICHUS B MPHUPOJE: BIUSHUE aTMOC(HEPHOIrO
JTaBJICHUS Ha )KMBOM OpraHu3M, IJIaBaHUE pbIO

411

TexHuueckue  ycTpoiicTBa:  COOOLIAIOIIMECS — COCYHBI,
YCTPOMCTBO  BOAONpPOBOAA,  THJApaBIMYECKUN  IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1 Mexanuueckas pabota
5.2 MexaHnueckasi MOIIIHOCTb
5.3 [TpocTble MeXaHU3MBIL: pblUar, OJOK, HAKIOHHAS TUIOCKOCTb.
' [TpaBuio paBHOBECHUS phluara
5.4 [TpumeHeHne mpaBuiia paBHOBECHUS pbldara K OJI0Ky
«3onoroe mpaBuinoy» MmexaHuku. Kosdduiment monesnoro
5.5 neiictBuss MexaHu3MoB. lIpocTele MexaHH3MBI B OBITY U

TEXHHUKE




5.6

[ToTeHumanpHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN

5.7

5.8

Kunernueckas OQHCPIruAa

[lonnast wmexaHuueckass JHEprusa. 3aKOH U3MEHEHHUS U
COXpaHEHHUs MEXaHUYECKOU IHEPTUH

5.9

[TpakTuyeckue pabOTHI:
Onpenenenue padOTHl CHIIBI TPEHHUS INPU PABHOMEPHOM
JBUKEHUM Tela IO TOPU30HTAIBHOM  IOBEPXHOCTH.
Uccnenoanue ycioBuil paBHOBecHs pbluara. Msmepenue
KII[I HaknoHHO# Mm1ocKOoCTH. M3yueHne 3aKkoHa COXpaHEHUS
MEXaHUYECKOH 3HEepTruu

5.10

5.11

®dusnyecKue sIBICHNS B IPUPOJIE: PblUaru B TeJle YEJI0BEKA
TexHuueckue  ycTpoWCTBa:  pblyar, HOABMXKHBIA U
HEMOJBIKHBIA OJIOKM, HAKJIOHHAs IUIOCKOCTb, IPOCTHIE
MEXaHU3MBI B OBITY

8 KJIACC
Kon
Kon s3nemenTa IIpoBepsiemblIe 2JIeMEHTBI COACPKAHUSA
pasjaena
TEIIVIOBBIE ABJIEHUA
OCHOBHBIE ~ TIOJOXEHUS  MOJEKYJIIPHO-KMHETUYECKOU
6.1 TEOpPUM CTPOEHUs BellecTBa. Macca M pa3Mepbl MOJIEKYI.
' OneIThl,  MOATBEPXKJAIOIIME  OCHOBHBIE  IOJIOXKEHHUS
MOJIEKYJISIPHO-KMHETHYECKOU TEOPUHU
6.2 Mogenu TBEPAOTo, XKHUAKOTO M ra3o00pa3HOro COCTOSHUH
' BemiecTBa. Kpucraminyeckue u amopdHble Tena
6.3 OOBbsicHEeHHEe CBOMCTB I'a30B, KUAKOCTEH M TBEPIBIX TENl HA
' OCHOBE I10JIOKEHHUI MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU
6.4 CmaumnBaHue U KalWUISIPHbIE SIBICHUS
0 6.5 TemoBoe paciIupeHue u cxxaTue
6.6 Temneparypa. CBsi3b TeMIeparypel €O  CKOPOCTBIO
' TEIJIOBOTO JIBUKEHUS YaCTHI]
6.7 Buytpennsist sneprusi. CrocoObl M3MEHEHHs] BHYTPEHHEH
' SHEPTUU: TeIIonepeaaya U CoBepIleHne paboThl
6.8 Bunpel Ttennonepenaun: TEMIONPOBOJHOCTb, KOHBEKIIHS,
U3Jly4yeHue
6.9 KonnuecTBo TemioTel. Y aenbHas TEIUIOEMKOCTh BEILIECTBA
6.10 TenmooOMeH W TeIIoOBOe paBHOBECHE. YpaBHEHHE
' TEIJIOBOTO OanaHca




6.11

IInaBiaeHue u OTBCPACBAHUC KPHUCTATNIMYCCKHUX BCIICCTB.
y,I[CJ'IBHaﬂ TCIIJIOTA IJIaBJICHUA

6.12

6.13

[TapoobpazoBanue u kouaeHcanus. Vcnapenue. Kunenwue.
VYnaenpHas TemioTa  mapooOpa3oBaHUS.  3aBUCHMOCTD
TEMIEPATypPhbl KHTICHUS OT aTMOC(HEPHOTO JaBJICHUS

BraxxHocTs BO3ayXa

6.14

BHGPFI/ISI TOIIJIMBA. yI[eJ'IBHaSI TCIIOTA CropaHusa

6.15

6.16

[Tpunnumne! pabotel TerioBbix apurareneid KIT/ temoBoro
nBuratens. TeraoBble JBUTATEIN U 3alllUTa OKPY>KAIOIIEH
Cpelbl

3aK0H COXpaHEHUs W TPEBpAIICHUS SHEPTHMH B TEILIOBBIX
nporeccax

6.17

6.18

[IpakTuueckue padbOTHI:

OneITE IO OOHAPYKCHHUIO JCUCTBHUS CHJI MOJICKYJISPHOTO
MIPUTSKEHUS.

OnbITHl TIO BBIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOUN COJIU
WJIU caxapa.

OnBITEI MO HAOMIOACHHUIO TEIJIOBOTO PACIIUPEHUS Ta30B,
KUJKOCTEH U TBEPABIX TEIL.

Onpenenenue qaBJICHUS BO3yXa B OAJUTOHE IIITPHIIA.
OnbIThl, JAEMOHCTPUPYIONIME 3aBUCHUMOCTb  JaBJICHUS
BO3/IyXa OT €ro 00bEMa 1 HarpeBaHus WIN OXJIAXKICHHUS.
[IpoBepka TrHUNOTE3bl JHMHEHHOW 3aBUCHUMOCTU JIJIMHBI
CTONOMKA J>KUIKOCTH B TEPMOMETPUYECKON TpyOKe OT
TEeMIIepaTyphbl.

HabGnmronenne wu3MeHEHHsT BHYTPEHHEW SHEpPruu Tella B
pe3yabpTaTe Terionepeaayu U padoThl BHEITHUX CHJL.
UccnenoBanue sBIEHUs TEIIOOOMEHA TPHU CMEITUBAHUH
XOJIOZHOW U TOpsTYe BOJBI.

OrmpezienieHne KOJMWYECTBA TEIUIOTHI, MOJYYEHHOTO BOOU
MIPH TETIO0OMEHE C HArPEThIM METAJUTMUECKUM [IUITUHAPOM.
Ornpenenenne yAelnbHON TEMJIOEMKOCTH BEIIECTBA.
HccnenoBanue npoliecca UCapeHus.

Ornpenenenre OTHOCUTENIBHON BIIAXXHOCTH BO3AyXa.
Ornpenenenue yAelIbHON TEMIOTHI TUIABICHUS JIbJIA.

dusnyeckue SABICHUS B  NPUPOJE: IOBEPXHOCTHOE
HaTsDKEHUE U KallWJUISIPHBIC SIBICHUS B IPUPOE, KPUCTAILIBI
B mpupone, usnyueHue CoiHIa, 3aMep3aHue BOJIOEMOB,
MopcKue Opu3bl; 00pa3oBaHHe POCHI, TyMaHa, MHEsl, CHEra.

6.19

TexHudeckue  yCTpOMCTBA:  KAMWUISAPBL,  MPUMEPHI
HCIIONB30BAHUS KPUCTALIOB, JKUIAKOCTHBIM TEPMOMETD,
JATYMK TEMIEPATYPBI, TEPMOC, CUCTEMA OTOILIEHHUS JOMOB,




THUTPOMETPHI, MCUXPOMETp, MapoBas TypOuHa, IBUTATENb
BHYTPEHHEIO CTOPAHHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onektpusanus Ten. [[Ba posa 31eKTpUUYECKUX 3apsa0B
B3aumopneiictBue  3apsbkeHHBIX — Tenl.  3akoH — Kysona
7.2 (3aBUCUMOCTh CWJIBI B3aUMOJICUCTBUS 3apsDKEHHBIX TEJ OT
BEJIMYMHBI 3aps10B U PACCTOSHUS MEXTy TEJIaMH)
Onektpruueckoe mnoje. HanpsykEHHOCTh 3JIEKTPUYECKOTO
7.3 nosid. [IpuHIUN cyneprno3suuuu EKTPUYECKUX MOJeH (Ha
KaueCTBEHHOM YPOBHE)
Hocutenu  snexTpuyeckux  3apsiioB.  DJIE€MEHTapHBIN
7.4 anektpudeckuid 3apsa. Crpoenune atoma. IIpoBogHuku u
JTURJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
76 DNEeKTPUUECKHI TOK. VYcnoBus CYILECTBOBAHHUS
' ANEKTPUYECKOr0 TOKA. VICTOUHMKY IOCTOSTHHOT'O TOKa
77 JIeficTBHS AIEKTPUYECKOTO TOKa (TEIIOBOE, XUMUYECKOE,
' MarHuTHOE). DIEKTPUYECKUN TOK B )KUJIKOCTSIX U razax
78 Onexktpuueckas uenb. Cuina  TOKa.  DJIEKTPUYECKOE
' HaIpPsLKCHAE
79 ConpoTuBieHHEe NPOBOAHMUKA. YEIBHOE CONPOTHBIICHHE
' BEIIIECTBA
7.10 3akoH OMa 1J1s yyacTKa Lenu
711 [locnenoBarenpHOE WM MNapajlIeIbHOE  COECIMHEHHUE
' MIPOBOIHUKOB
712 PaGoTa 1 MOIIHOCTH 3JEKTPUUECKOTO TOKA. 3akoH J[Koyrst
' — Jlenna
713 DNeKTpUYecKre TIenu W TOTPEeOUTENH JIIEKTPUUECKOU
' sHepruu B ObITy. KopoTkoe 3ambikaHue
714 [TocrossHHble MarHuThl. B3anmMomeicTBHE MNOCTOSTHHBIX
' MarHuTOB
715 MarnutHoe nosne. MarauTHoe noJie 3eMJIM U €ro 3Ha4eHHe
' IUTSA JKU3HU HA 3emie
716 OnbiT Opcrena. MarHUTHOE TOJIE JJIEKTPUUYECKOTO TOKa.
' [IpuMeHeHue 3eKTPOMarHuTOB B TEXHUKE
JlelicTBUE€ MarHUTHOrO TOJS HA MPOBOJHHK C TOKOM.
717 DneKTpoABUTaTeah MOCTOSHHOrO TOKa. Mcronb3oBaHue
' JJEKTPOJIBUTaTENEe B TEXHHYECKMX YCTPOWCTBaX M Ha
TpaHCIIOpTe
718 OneiTel Dapanes. fIBieHne IEKTPOMArHUTHOW MHIYKIMH.

[IpaBuno Jlenna




7.19

Onekrporerepatop. CrnocoObl TOMyYEHUS AIIEKTPUIECKON
SHEPIHH. DJEKTPOCTaHIINH HA  BO30OHOBIISIEMBIX
HCTOYHHUKAX SHEPTHH

7.20

7.21

[IpakTuueckue padbOTHI:

OnbITH 10 HAOMIONEHHIO DJICKTPU3ALUHN TeNl MHIYKIHEeH U
IIPU CONPUKOCHOBEHHH.

HccnenoBanne  AEUCTBHA — DJIEKTPUYECKOrO  IOJIA  HA
IIPOBOJHUKY U TUAIEKTPUKH.

Cbopka u mpoBepka pabOThl 3JIEKTPUYECKOM Ienu
IIOCTOSIHHOT'O TOKA.

N3mepenue u peryjJnpoBaHue CUIIbI TOKA.

N3mepenue u peryanpoBaHue HAIIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIbI TOKA, HMIYIIETO 4epe3
PE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOPA U HAIPSHKEHUS Ha
pe3ucrope.

OneIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUYECKOIO
CONIPOTHBIICHUSI MPOBOAHMKA OT €ro JJIWHBI, IUIOLIAIN
IIONIEPEYHOr0 CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia  CIOKEHUS  HANpPsDKEHUW  IIpH
IIOCJIEIOBATEIIbHOM ~ COCJUHEHUU  JIBYX  PE3HCTOPOB.
IIpoBepka mpaBuia A CUIbl TOKA IIPU NApaJIEIbHOM
COCIMHEHUH PE3UCTOPOB. Onpenenenue paboThI
JJEKTPUYECKOTO  TOKAa, HMAYIIEr0  4epe3  Pe3HucTop.
Onpenenenne MOILIHOCTH JJIEKTPUYECKOTO TOKa,
BBIICIIIEMOM Ha pesucrope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, UAYLIETO YE€PEe3 JaMIIOUKY, OT HaIpsHKEHUs Ha
Hel. Omnpenenenne KIIJ[ Harpesarens. HccnenoBanue
MAarHuTHOTO B3aMMOJEWUCTBHUS IOCTOSIHHBIX MAarHUTOB.
W3ydeHrne MarHuTHOTO NOJIS ITIOCTOSITHHBIX MAarHUTOB IPU UX
oO0benuHEeHUH W pazneneHuu. VccrnemoBanue AeCTBUA
ANEKTPUYECKOT0 TOKAa HAa MarHUTHYIO CTpesky. OTbITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHIIBI B3aUMOJEHUCTBUSA
KaTyILIKU ¢ TOKOM ¥ MarHuTa OT CUJIbI TOKAa U HAIllpaBIICHUs
TOKa B Karylluke. M3ydyeHue AeiCcTBUS MarHUTHOTO IIOJIS HA
MIPOBOJIHUK ¢ TOKOM. KOHCTpyHpoBaHue u u3ydeHue paboTbl
anektpoasurarens. U3mepenue K111 anexkrpoasurarenbHomn
ycTaHOBKM.  OmNBITBI MO  HCCIEAOBAHUIO  SBJICHUS
3JEKTPOMArHUTHONM MHAYKIMHU: HUCCIECJOBAaHUE W3MEHECHHU
3HAYEHMS M HAIPABIICHHUS] MHAYKIIMOHHOI'O TOKA

dusnueckue SBICHUS B IPUPOJIE: DIEKTPUUECKHE SIBICHUS B
aTMocdepe, STEKTPUIECTBO )KUBBIX OPIaHU3MOB, MATHUTHOE
nose 3eMiu, aperd MmoarocoB, pojab MAarHUTHOTO TOJIS IS
YKU3HU Ha 3emiie, MOJIIPHOE CUSTHUE




1.22

TexHudeckue yCTPOMCTBA: JJIEKTPOCKOI, aMIEpMETp,
BOJIbTMETP, PEOCTaT, CUETYHK JIIEKTPUUYECKOW HHEPruw,
ANEKTPOOCBETUTEIbHBIC npuOopHI, HarpeBaTeJbHbIE
AIEKTPONPUOOPHI (mpumepsr), AJICKTPUUYECKUE
MpeIOXpaHUTENN,  AJEKTPOMArHuT,  SJICKTPOABUTATENb
MOCTOSTHHOTO TOKa, FeHEPaTOp MOCTOSTHHOTO TOKA

9 KIIACC
Kon
Konx snementa IIpoBepsiemble 27IEMEHTBI COAEPIKAHMS
paszznena
MEXAHUWYECKUE SBJIEHUA
8.1 Mexanuueckoe aprkeHue. MatepuanbHas Touka. Cucrema
' oTcuéTa
8.2 OTHOCHUTEILHOCTh MEXAHUYECKOTO JBIKEHUS
8.3 PaBHOMepHOE PSAMOIMHEWHOE IB)KEHUE
8.4 HepaBHoMepHOe mnpsimonuHeiiHoe nBuxkeHue. CpeaHss u
' MT'HOBEHHASI CKOPOCTH TeJla MPH HEPABHOMEPHOM JIBIKEHUH
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOIMHEHHOE TBUKCHHE
8.6 CBoboanoe nagenue. OnbiTel ["anmnes
PaBHOMEpHOE IBM>KEHME IO OKpYKHOCTH. [lepnon n yacrora
8.7 oOpareHusl. JInneiinas " yrJoBas CKOpOCTH.
leHTpocTpeMuTENbHOE YCKOPEHHE
8.8 Ilepssiii 3akoH HetoTOHA
8.9 Bropoii 3akon Herotona
8 8.10 Tperuii 3akon HeroToHa
8.11 [TpuHIMIT Cynepro3uuu CHIl
8.12 Cuna ynpyrocrtu. 3akoH ['yka
8.13 Cuna TpeHus: cuiia TpPeHUs CKOJIbKEHMSI, CUJIa TPEHUS ITOKOS,
' JpyTue BUJIbI TPEHUS
8.14 Cuita TSKECTH M 3aKOH BCEMHUPHOT'O TATOTEHHUs. Y CKOpEHUE
' CBOOOTHOTO TIAJICHUS
8.15 JBmwxenune maHer Bokpyr Comnna. IlepBas kocmuueckas
' ckopocTb. HeBecomMocTh u neperpys3ku
8.16 PaBHOBecue marepuanbHON TOYKH. AOCOTIOTHO TBEpPIOE
' TEN0
8.17 PaBHOBecMe TBEpHOTO TEMa C  3AKPEIUIEHHOM  OCHIO
' BpaiieHusi. MoMeHT cuiibl. LleHTp TshkecTn
8.18 Nwmnynbe Tena. U3Menenne ummynsca. IMimysibe cuiibl
8.19 3aK0H COXpaHEHUS UMITYJIbCa




8.20

PeakTuBHOE NBUKEHUE

8.21

8.22

Mexanndeckas pa60Ta 1 MOIIHOCTb

Pabora cun TsKecTH, ynpyrocty, TpeHus. CBs3b SHEPTUU U
paboThl

8.23

8.24

[ToTennmanpHass  dHEprust  Tena,  MOAHITOrO  HAJ
MMOBEPXHOCTHIO 3eMiIn

[ToTeHunanpHas SHEPTUsI CKATON MPYKUHBI

8.25
8.26

Kunernueckas sneprus. Teopema 0 KWUHETUYECKOM SHEPIUU

3aKoH COXpaHCHUA MEXaHHYeCKOM SHEPIrun

8.27

[IpakTuueckue padbOTHI:

OmnpeneneHue cpenHeil CKOPOCTU CKOJIbKEHHUsI Opycka MU
JIBMDKEHUS LIapUKa 110 HaKJIOHHOMW TutockocTd. OnpeaeneHue
YCKOpPEHHUsl Tela IpPH PaBHOYCKOPEHHOM JBIMKEHUM II0
HAKJIOHHOMN IIOCKOCTH.

HccnenoBanne 3aBHCUMOCTH IyTH OT BpPEMEHH TIpU
PaBHOYCKOPEHHOM JIB)KEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THMOTE3Bl: €CIM TPU PABHOYCKOPEHHOM
JBYKEHUH 0€3 Ha4allbHOW CKOPOCTH ITyTH OTHOCSITCS KaK Psit
HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME IPOMEKYTKU
BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUJIbI TPEHUSI CKOJIBKEHHS OT
CHJIBI HOPMaJIbHOT O 1aBieHus. OnpeneneHue kodppuirenra
TPEeHUsl CKoJIbXkeHus. OnpezeneHue >KECTKOCTH NPY>KUHBL.
Omnpenenenne pabOThl CUJIBI TPEHUS TNPU PAaBHOMEPHOM
JIBIDKEHUH Tella TI0 TOPH3OHTAIFHOW  ITOBEPXHOCTH.
Omnpenenenue pabOThI CHIIBI YIIPYTOCTH NP MOIBEME TPy3a
C MCIIOJTb30BAaHUEM HETIO/IBIYKHOTO H MTOJIBHKHOTO OJIOKOB

8.28

8.29

dusznueckue SBICHUSA B npupoac: IMpUINBBI U OTJIHBBI,
JABMKCHHUEC IIJIAHCT CoiHeuHOMI CUCTCMbI, PCAKTHBHOC
JABUIKCHUC KHUBBIX OPraHu3MOB

Texnuueckue YCTpOﬁCTBaZ CIInaAoMeTp, JaTYUKHU
TIOJIOKCHUS, PACCTOSAHUA U YCKOPCHUSA, PAKCTHI

MEXAHUYECKUE KOJIEBAHUA 1 BOJIHBI

KonebarensHoe JABHKCHUC. OcHOBHBIC XapPaKTCPUCTUKU

9.1 KOJIe0aHuii: TIEpHOJI, YacTOTa, aMILTUTY 1A

9.2 MareMaTtnueckuili U NpYy>KUHHBIA MasTHUKU. [IpeBpamieHue
' SHEPIruu Mpu KoaeOaTeIbHOM JIBIKEHUH

9.3 3aryxatomue KoneOanus. BreIHyXIeHHBIE KOJIeOaHUS.
' Pe3onanc

9.4 Mexannueckue BOiHBL. (CBOMCTBA MEXaHWYECKUX BOJIH.

[IpononbHble W momnepeuHble BOJHBL. J[JIMHA BOJIHBI U




CKOpPOCTb €€ pacnpocTpaHeHus. MeXaHU4eCKHE BOJIHBI B
TBEPIOM TeJl€, CEHCMUYECKHUE BOJIHBI

9.5
9.6

3Byk. ['poMKOCTB U BbICOTa 3ByKa. OTpaxkeHue 3ByKa

NudpasByk u ynpTpa3Byk

9.7

[IpakTuueckue padbOTHI:

Omnpenenenne  4YacTOTBI M I[epuoja  KoiebaHuit
MaTeMaTHYECKOr0 MasiTHUKA.

Omnpenenenne 4acTOThl U MIEPHOJIA KOJICOAHUH TPYKHUHHOTO
MasiTHUKA

HccnenoBanne  3aBUCMMOCTH  NEpUOAA  KoJIeOaHWA
MOJIBEIIICHHOTO K HUTH Tpy3a OT JUIMHBI HUTH. ViccinenoBanue
3aBUCHMOCTH TI€pHOJIa KOJEOaHUH NMPYKMHHOTO MasTHHUKA
oT Maccel rpy3a. [IpoBepka HE3aBUCHMOCTH IepHOAA
Kosie0aHui Tpy3a, MOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a u
KECTKOCTH TIPYXHUHBI. V3MepeHne ycKopeHUsi CBOOOIHOTO
naJIeHUs

9.8

9.9

@dusnyeckue SBICHUS B MPUPOJE: BOCHPUATHE 3BYKOB
JKUBOTHBIMH,  3E€MIIETPACEHUE, CEUCMHUYECKHE  BOJIHBI,
LIYHaMH, X0

TexHuueckue  ycTpoiCTBa:  3XOJOT,  HCIHOJIb30BAHUE
yJIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMATHUTHOE I1OJIE U JIEKTPOMATHUTHBIE BOJIHBI

101 DJNEeKTPOMarHUTHOE IMoJie. DJIEKTPOMarHUTHBIE BOJIHBI.
' CBoiicTBa dJIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 31€KTPOMarHUTHBIX BOJIH
103 OnekTpoMarauTHas mpupona cBera. CKOpPOCTh CBeTa.
' BosHOBBIE CBO¥ICTBa CBeTa
10 [IpakTuyeckue paboOTHI:
10.4 W3ydeHnue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C IOMOUIBIO
MOOWIBHOTO TenedoHa
dusnueckue SBJICHUS B IPUPOJIe: OMOJIOrHYecKoe JeiicTBre
10.5 BUJMMOTO,  yJIbTPa(UOIETOBOrO U  PEHTTEHOBCKOI'O
U3JIy4eHUN
10.6 Texauueckue YCTpOMCTBA: HCIIOJIb30BAHUE
' AJIEKTPOMATrHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
CBETOBUGIE SABJIEHU A
111 JIyueBas monens ceera. Mcrounnku ceerta
11 11.2 [IpsMONMHENHOE PACTIPOCTPAHEHHE CBETA
113 Otpaxenue cBeta. Ilmockoe 3epkano. 3aKOH OTpaskeHUs

CBCTa




11.4

[Ipenomiienne cBera. 3akoH mpenomiieHusi cera. llomHoe
BHYTPEHHEE OTPaKEHUE CBETa

115

11.6

JIunza. Xop jtyuyen B JIMH3E

OnTthyeckas cHCTEMa (bOToannapaTa, MHUKPOCKOIIa H
TEJIECKOIIa

11.7

I'ma3 xak omnTuyeckas cucrema. biIM30pyKocTh U
JAIbHO30PKOCTh

11.8

11.9

11.10

Paznoxenue Oenoro ceera B cnektp. OmnbiTel HbloTOHA.
CnoxxeHue cieKTpaibHBIX 1[BETOB. Jlucnepcust cBeTa

[IpakTuueckue padbOTHI:

HccnenoBanne 3aBUCUMOCTH yIjia OTPaXEHHs CBETOBOTO
Jy4a OT yrJia NnajeHwusl.

N3yyenne XxapakTepUCTUK H300pakeHUs TMpeaMeTa B
IJIOCKOM 3€pKaJie.

HccnenoBanue 3aBUCUMOCTH yTila MPEIOMIIEHUS] CBETOBOTO
JIy4a OT yIJia NajieHusl Ha IPaHuLE «BO3/1yX — CTEKIION.
[Tosrydaenne n300pakeHUl C IIOMOIIBI0 COOMPAFOIICH JIMH3HI.
Omnpenenenue (HOKYCHOTO paccTOSTHUSI M ONTHYECKOM CHJIbI
coOuparole JTMH3HI.

OmnbITHI IO PA3JI0KEHUIO OEIOro CBETa B CHEKTP.

OneITl 1O BOCHPUATHIO I1BETa MPEAMETOB IpU UX
Ha0JII0/IEHNH Yepe3 [[BETOBbIE (PUIIBTPHI

duznyeckue ABIEHNA B Ipupoae: 3aTmeHus Connua u JIyHsl,
L[BE€Ta TeJl, ONTHYECKUe ABJICHHUs B atMocgepe (UBeT Heba,
pedpaxuus, paayra, MUpax)

11.11

TexHu4eckue ycTpoicTBa: OYKH, TEPHUCKOM, (oToarrmapar,
ONTUYECKUE CBETOBOIbI

12

KBAHTOBBIE ABJIEHUA

121

OmnsiTel Peszepdopaa u mmanerapHast Mofens atoma. Monenb
aroma bopa

12.2

12.3

Hcenyckanne W DIOTIIOIMIEHWE CBeTa aTroMoM. KBaHTHI.
JInnenyaTele CIIEKTPHI

PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3IyyeHHs

124

Ctpoenne atomHoro snapa. HykiioHHass mMozelb aTOMHOTO
anpa. M3oTomnsl

125

12.6

PanmnoaktuBHbie TipeBpamienus. llepuon  mosmypacmana
ATOMHBIX SITIEP

SnepHble peakuuu. 3aKOHBl COXPAaHEHHs 3apsAOBOTO U
MacCOBOI'0 YUCEN

12.7

3Hepr1/1$[ CBs3H aTOMHBIX SAJIEP. CBs13b MaccChl U OHEpIrun




Peaknun cunresa u genenus sanep. VICTOUHMKM 3HEpruu

12.8 )
CouHIia 1 3831
129 SnepHas sHepreTuka. [[eficTBre paIMOaKTUBHBIX U3JIy4YECHHUN
' Ha )KUBBIC OPTAaHU3MbI
[IpakTryeckue paboOTHI:
HaGmtogeHne  CIUIOMIHBIX W JIMHEHUYATBIX  CHEKTPOB
1210 U3ITyYEHHUS.
HccnenoBanue TpeKOB: M3MEPEHHME SHEPTUM YACTHUIBI I10
TOPMO3HOMY IIyTH (110 (hoTOTrpadusm).
W3mepenune paanoakTUBHOTO (poHa
dusnueckue  SBIEHUS B IPUPOJE:  €CTECTBEHHBIN
1211 panuoaKTUBHBIM (DOH, KOCMHUYECKHE JTy4H, PaJUOAKTUBHOE
' U3JIy4eHue IPUPOJIHBIX MUHEPAJIOB, neicTBue
PaZAMOaKTUBHBIX U3JTyUYEHUIN Ha OPraHU3M YeJIOBEeKa
1212 TexHuueckue ycTpoicTBa: CIEKTPOCKON, MHUBHYaIbHbBIN

A03UMCETpP, KaMEpa Bunbscona




ITPOBEPAEMBIE HA OI29 I1II0 ®U3ZUKE TPEBOBAHHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOH OFPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemblie TpeOOBAHUSA K MPeAMETHBIM pe3yJbTaTaM 0a30BOro
MPOBEPAEMOro YPOBHSI OCBOECHHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrpaMMBbl
TpeOOBaHUSA OCHOBHOI0 00111er0 00pa3oBaHusi Ha ocHoBe PI'OC

[Tonumanue ponu GU3UKU B HAYYHOU KapTUHE MUPA; CPOPMUPOBAHHOCTH
0a30BBIX MPEICTABICHUI O 3aKOHOMEPHOW CBSI3M M TO3HABAEMOCTH
ABJICHUM  IPUPOIBI, O pOJIM  OIKCIEpUMEHTa B  (QU3MKe, O
cucreMooOpasymomeil poiu (U3MKH B Pa3BUTHU €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH, 00 3BOJIIOLUH (PU3NYECKUX 3HAHUI U UX POJIU B
LIEJIOCTHOM €CTECTBEHHOHAY4YHON KapTUHE MMPA, O BKJIAJE POCCUNCKUX U
3apyOeKHBIX  YYEHBIX-(DU3UKOB B Ppa3BUTHE HAyKH, OOBSCHEHHE
MIPOLIECCOB OKPY’KAIOILEr0 MUPA, PA3BUTUE TEXHUKU U TEXHOJIOTUI

3HaHUA O BUJAaX MaTepuu (BELIECTBO U MOJIE), O JIBMKEHUH KaK Crocobe
CYILIECTBOBAHMs MaTepuu, 00 aTOMHO-MOJICKYJSIPHONH TEOPHH CTPOCHUS
BEIIECTBA, O (PU3MYECKON CYIIHOCTH SIBICHUHN MPUPOABI (MEXaHHUECKHUX,
TEIJIOBBIX, JJICKTPOMAarHUTHBIX W KBAHTOBBIX); YMEHHE pa3INyaTrh
SIBJICHUS 110 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (DU3UYECKOE SBJICHUE; YMEHUE PACTIO3HABATh
MPOSIBJICHUE HM3YYCHHBIX (PU3NUYECKHUX SIBJICHUU B OKPY’KAIOIIEM MHUPE,
BBIJIETISISL UX CYIIECTBEHHBIE CBONCTBA (TIPU3HAKH)

BJ'I&I[CHI/IG OCHOBaMH ITOHSITHMHOTO arrmapara 1 CUMBOJIMYCCKOI'O sA3bIKa
(1)I/ISI/IKI/I N HCIIOJIB30BAHUE HX JId PCIICHUA y‘Ie6HI)IX 3aaa4, yMCHHUC
XapaKTCpPU30BaTh CBOMCTBaA TCII, (1)I/ISI/I‘I€CKI/IC SABJICHUA W IIPOLCCCHI,
HCIIOJIB3YS q)YHﬂaMeHTaHI)HBIG N OMIIMPUYCCKHEC 3aKOHBI

YMeHue onuchiBaTh M3YYEHHBIE CBOMCTBA Tel M (PU3MYECKHE SBICHUS,
WCTIONB3Ys (PU3UIECKHE BETUIMHBI

Brnanenue ocHoBaMH METO/I0B HAYYHOT'O IO3HAHUS € YUETOM COOITIOIEHUS

npaBuiI 0€30MacHOro Tpya: HaOMoieHue (PU3NYECKHUX SBICHUI:

YMEHHE CaMOCTOSTEIbHO COOMpPATh IKCIEPHUMEHTAIBHYIO YCTAaHOBKY W3

JAHHOTO Habopa 000PYAOBaHUS [0 HHCTPYKIIMH, OTIUCHIBATH XOJ1 ONBITA U

3aMMChIBaTh €r0 Pe3yNbTaThl, HOPMYIHPOBATH BHIBObI;

MIPOBEJICHUE MPSIMBIX U KOCBEHHBIX M3MEPEHUN (PU3NUECKUX BEJINYMH:
5 yMEHHE  IUIAaHUpOBAaThb  HM3MEPEHMs, CAMOCTOSTEIbHO  COOMpaTh

9KCIIEPUMEHTAJIbHYIO YCTAHOBKY IO MHCTPYKIUH, BBIYUCIATH 3HAUECHUE

BEJIMYMHBI U aHAIIM3UPOBATH [TOJIyYEHHBIE PE3YJIbTATHI C yUETOM 3aJaHHON

MIOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHNUI;

IIPOBEJIEHUE  HECIOXKHBIX  OKCIIEPUMEHTAIBHBIX  HCCIEIOBaHUII;

CaMOCTOSITENILHO COOMPATh HKCIIEPUMEHTAIbHYIO YCTAHOBKY U POBOINUTH

HUCCICA0BAHHUE 1O MHCTPYKIHU, IPECACTABIIATH ITOTYYCHHBIC 3aBUCUMOCTH




¢u3NYecKUXx BENIMYMH B BHAE TaOIUI W TpaduKOB, YUUTHIBATH
MOTPEITHOCTH, JIeJIaTh BBIBOIBI IO PE3yJIbTaTaM HUCCIIeIOBAHUS

[TonnMaHme XapakTepHBIX CBOMCTB (PU3NUECKUX MOJIENIEH (MaTepralibHas
TOYKa, a0COJIIOTHO TBEPOE TENIO, MOJENIN CTPOEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEJ, IUIAHETAPHAs MOJIEIb aTOMa, HyKJIOHHAs MOJIENIb AaTOMHOT'O
A1pa) 1 yMEHUE IPUMEHATH UX JJIs1 00bACHEHHS (PU3NYECKHUX TPOLIECCOB

YMeHue oObsCHATh (pU3HUECcKUe MPOLECCH U CBOMCTBA Tell, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKO-OPUEHTHPOBAHHOI'O Xapakrepa, B
YaCTHOCTHU, BBIABJIATE MNPHUYMHHO-CICACTBCHHBIC CBIA3M W CTPOUTH
OOBSICHEHHE C OMOPO Ha M3yYeHHBIE CBOMCTBA (PU3MUECKUX SIBJICHUH,
¢u3nvecKkre 3aK0HbI, 3AKOHOMEPHOCTH U MOZEITH

YMmenue pemath pacuéTHbie 3a1a4uu (Ha 6a3e 2 — 3 ypaBHEHHI ), UCTIONB3YS
3aKOHBI ¥ ()OPMYJIBI, CBSA3BIBAIOIINE (PU3HUECKUE BEIUIHHEI, B YACTHOCTH,
3alMChIBaTh KPAaTKOE YCJIOBUE 3a/1a4H, BBISBIISTH HEAOCTAIOUINE JaHHbIE,
BBIOMpATh 3aKOHBI M (OPMYJBI, HEOOXOAMMBbIE [UIs €€ pelIeHus,
HCII0JIb30BaTh CIIPaBOYHbIE JaHHbIE, IPOBOAUTH Pacuérbl U OLEHUBATh
PEATUCTUYHOCTH MOTyYEHHOT0 3HaYeHUS (PU3UYECKOM BETMUNHBL, YMEHUE
OTpEeAeIATh Pa3MEPHOCTh (U3MUYECKON BEITUYMHBI, MOIYYEHHOW MpH
pElIeHUH 3a/1a4u

YMeHne XxapakTepu30BaTh IPUHLUIIBI IEHCTBUS TEXHUYECKUX YCTPOMCTB,
B TOM 4ucl€ ObITOBBIX MPUOOPOB, U MPOMBIIUIEHHBIX TEXHOJIOTMYECKUX
MIPOLIECCOB MO UX ONUCAHUIO, HCTIOJIB3YS 3HAHUS O CBOMCTBAX (PU3HUYECKUX
SBJICHUH 1 HEOOXOJUMBbIEe (PU3HUECKUE 3aKOHOMEPHOCTH

10

YMeHue ucrnoab30BaTh 3HaHUS 0 PUINYECKUX SIBJICHUSAX B TOBCEIHEBHOMN
KHU3HU g oOecrieyeHus] 0€30MacHOCTH MpHU OOpallleHUU C OBITOBBIMHU
npudopaMu M TEXHUUYECKHMHU YCTPOWMCTBAMH, COXpPAHEHHs 3/10pOBbS U
COOJIIOJICHHUSI HOPM HKOJIOTHUECKOT0 MOBEJCHUS B OKpYXarolleil cpene;
MIOHMMaHHE HEOOXOJUMOCTH NPUMEHEHHs JIOCTHXKEHUH (U3NKH U
TEXHOJIOTUH ISl pallMOHAIBHOIO IPUPOIOIIOIb30BAHUS

11

OnelT moucka, mpeoOpa3oBaHMS U NPEACTABICHUS HHPOPMAIUU
(GU3MYEeCKOro CcoJepkKaHMAg C MCIIOJb30BaHMEM HH(GOPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTMH; YMEHHUE OLIEHHBATh JOCTOBEPHOCTh
MOJMy4YeHHON MH(OpManmuyM Ha OCHOBE HUMEIOIIUXCA 3HAaHUH U
JIOTIOJTHUTEIIBHBIX HCTOUYHUKOB; YMEHHME UCIIOJIb30BaTh IPU BBIIIOJIHEHUN
y4eOHBIX 3aJaHUi HAy4YHO-TIOMYJISIPHYIO JIUTEpaTypy (hU3HUECKOro
COJlep’KaHusl, CIIpaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHerT;
BJIajieHHe 0a30BbIMM HaBBIKAMU MpeoOpa3zoBaHus HHPOPMAIUU U3 OJHOMN
3HAKOBOW CHCTEMBl B JIpyI'yl0; yMEHHME CO3/1aBaTb COOCTBEHHbBIE
MUCHbMEHHBIE W YCTHBIE COOOIEHHWS Ha OCHOBE WHMOpMAIUU U3
HECKOJIbKUX HCTOUYHUKOB




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA

OI2 11O ®PU3UKE
Kox IIpoBepsieMblii 3j1eMeHT COAEPKAHUS
1  MEXAHWYECKUE SIBJIEHU S
11 Mexanunueckoe nBWKeHHe. MartepuanpHas —Touka. Cucrema  orcuéra.
' OTHOCHUTEIHHOCTD TBU)KCHUS
PaBHOMepHOEe M HepaBHOMepHOe nBHkeHHe. CpemHss ckopoctb. @opmyna st
1.2  BelYMCICHHS CpeAHEN CKopocTH: V = S/t
PaBHOMEpHOE MpSIMONIMHEHHOE NBUKCHUE. 3aBHCHMOCTh KOOPIMHATHI Telld OT
BPEMEHHU B CJIy4ae PaBHOMEPHOTO MPSIMOJIMHEHHOTO TBUYKCHUSI:
13 x(t)=x,+vft
['paduiky 3aBUCUMOCTH OT BPEMEHHU JJIsl TPOCKIUU CKOPOCTH, IPOSKIUH
nepeMeICHHS, ITyTH, KOOPIUHATHI IPU PAaBHOMEPHOM TPSIMOTHHEHHOM JBUKCHUH
3aBUCUMOCTh KOOPJIWHATHI TEla OT BPEMEHH B Cllyyac PaBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO JIBUKCHUS:
/2
Sf)=vg, *f+ay* =
-
@dopmyIbl Ui TPOCKIMU TIEPEMELICHHS, MPOCKIUU CKOPOCTH W TPOCKIUU
YCKOPEHUS TIPHU PABHOYCKOPEHHOM IPSMOJIMHEHHOM JIBUKCHHH
2
14 sx(O=vy, - t+a,- B
U_\'('f) =Up, +a, -1,
a.(f)=caonst,
Ul.‘cL - L’}1.'rL zzax‘g:r
I'padmkm 3aBHCHUMOCTH OT BPEMEHH IS TMPOCKIMH YCKOPCHHS, TPOCKIIHH
CKOPOCTH, TIPOCKIIMU TMEpPEeMEIeHUs, KOOPIMHATHI TPH PABHOYCKOPECHHOM
MPSIMOJTMHEHHOM JIBH)KCHUN
CBobonnoe magenue. @opMmyIbl, OMUCHIBAIOIINE CBOOOJHOE MajJeHHE Tela IO
15 | BepTHKamA (IBU>KEHUE Tella BHU3 WM BBEPX OTHOCUTEIHHO TTOBEPXHOCTH 3EMIIH).
' I'padmkn 3aBHCHUMOCTH OT BPEMEHH IS TMPOCKIMH YCKOPCHHS, IPOCKIIHH
CKOPOCTH M KOOPJIMHATHI TIPH CBOOOTHOM TAJCHUH TEJIa 10 BEPTUKATIN
CKOpoCTh pPaBHOMEPHOTO JBMKEHHS Tella MO OKpyKHOcTH. HampaBnenue
CKOpOCTH.
16 P

®opmyna O BBIUHUCICHUS CKOPOCTH YEpEe3 PaauyC OKPYKHOCTH WU TEPHUOJT
oOparreHus:




LentpocTtpemurenbHoe yckopeHue. HampaBieHne 1EHTPOCTPEMHUTEIBLHOTO
yckopeHus. @opmyia [l BBIYUCIIEHUS] yCKOPEHUS:

b
WR
®dopmyiia, CBI3bIBarOIIAsl IEPUOJ] M YACTOTY OOpaleHUS:
V= 1
T

Macca. IInoTHOCTE BellecTBa. CDopMyJIa JJIA BBIYUCICHUSA ITIJIOTHOCTH .

_om

1.7 V
1.8 | Cuna — BekTopHas gusnyeckas BenuunHa. Cl0XKeHHUEe CUIT
1.9 SIBnenme unepuuu. [lepBrrit 3akoH HproToHA
Bropoii 3akon HeroToHna:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CHIIbI, IEHCTBYIOIIEH Ha
TEJI0
Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:
1.11 F 21~ _‘Fl—h?
TpeHune nMokost U TpeHue CKOJbKEeHUS. PopMyJia Il BBIYUCICHUS] MOIYJIS CHIIBI
TPEHHUS CKOJIbKECHHUS:
F_=u-N
1.12 p=H
Hedopmarust Ttena. Ympyrue u Heynpyrue aedopmanuu. 3aKOH yIpyrou
nedopmaruu (3akoH ['yka):
113 F=k-Al
1.14 ' BcemupHOe TATOTEHHE. 3aKOH BCEMUPHOTO TATOTCHUS:




My - 114
F=G. L1 _2

R
Cuna TspxecTd. Y CKopeHHe cBOOOIHOTO MaICHUsI.

dopmya a7 BBIYUCICHUS CHITBI TSHKECTH BOJIHM3H moBepxHoCcTH 3emin: F = mg.
JBrxenue manet Bokpyr Comnnua. [lepBas kocMuueckast CKOpOCTb.
HesecomocTs u neperpysku

1.15

1.16

1.17

Nmrtynbe Tenna — BekTopHas (u3uvecKas BeJTudrHa.
p=mi

Nmnynbe cuctemsl Ten. M3menenune umiyibca. MMiyabe cuiibl

3aKOH COXpaHEHMs UMITYJIbCa JIJIsl 3AMKHYTOM CUCTEMBI TEJ:
Dp=myU i,y =const

PeakTuBHOE nBIKEHNE

Mexannueckas pabota. @opmyia ajsi BEIYUCICHUS paOOThI CUIIBIL:
A=Fscoosa

Mexanundeckast MOIIHOCTb:

n=24
'

1.18

Kunernueckas n noreHumanbHas sHeprus. @opmysa 11 BBIYMCICHUS
KUHETUYECKON SHEPIUu:

2
Teopema o knHeTHUECKOU dHeprun. PopmyJia A1 BBIYUCICHUS TOTCHIIMAIBHON
SHEPIUHU Tella, IOJIHATOrO
HaJ 3eMIIEH:

E,= mgh

1.19

Mexannyeckas SHEpIus:
E=E;+E p
3aKOH COXpaHEHUsI MEXaHUYECKOM dHeprun. @opMmyiia sl 3aKOHA COXPaHEHUS

MEXaHUYECKOM dHEpPruu B OTCYTCTBHE cuil TpeHus: E = const.
IIpeBpalienre MEXaHNYECKOW SHEPTUH NPY HAJTUYUH CUJIBI TPEHHUS.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE IPABHUIIO» MEXAHHUKH.
Peruar. Moment cuitsl: M - Fl.
VYcioBue paBHOBECHS pbluara:




M +M, +..=0
[ToaBuxHBIN 1 HeTTOABWKHBIN O6510KkU. KITJ] mpocThIx MEXaHH3MOB,

n= Anonesman

A‘S&TIZ&‘IH

JlaBnenue TBEPAOTO TENA.
®dopmyia 171 BBIYMCIICHHS TaBJICHHs TBEPIOTO Tena:

_F
pP= G
191 JlaBnenue raza. ATMocdepHoe TaBieHue.
' I'mapocraTnyeckoe NaBjIeHUE BHYTPH KUJKOCTH.
®opmyJia 1715 BBIYUCIICHUS JaBICHUS BHYTPH KUIKOCTH:
P=pgh+Pm,
1.22 | 3akon [lackans. ['mapaBaudeckwii mpecc
3akoH Apxumena. @Dopmyna Uil ONpPENENEHHs BBITAIKUBAIOLICH  CHIIBL,
JEHCTBYIOILEH Ha TEJIO, NOTPYKEHHOE B )KUJIKOCTh WJIU I'a3:
L2 Fag =peV
VYcnosue nnaBanus tena. [InaBanue cynoB U BO34yXOIlJIaBaHUE
Mexanunueckue Kosnebanus. AMIUTUTY1a, IEpUoA U yacToTa Kosebanuii. Dopmya,
5 CBSI3bIBAOILAS YACTOTY U MEPHOJ] KOJeOaHMiA:
1.24 . 1
T
195 MaremMatnueckuii M MPYKUHHBIA MasATHUKHU. IIpeBpalienue dHepruu Ipu
' K0JIeOaTeIbHOM JIBUKEHUU
1.26 3aryxatoume Konebanus. BeiHyXIeHHbIE KoneOanus. Pe3oHaHc
Mexannueckne BoaHBL IIpomonpHble M monepedyHsle BOJHBL JlIMHA BOJHBI U
CKOPOCTb PacIpOCTPAHEHHUS BOJIHBI:
1.27 .
h=v-T
128 3Byk. ['poMKOCTB 1 BbICcOTa 3ByKa. OTpa’keHUE 3BYKOBOIl BOJHBI HA TPaHUIIE IBYX
' cpen. MudpasByk u yinbTpasByk
Ilpakmuueckue pabomul
N3mepenune cpenHell NIIOTHOCTH BEIECTBA; apXUMENOBOW CHIIBI; JKECTKOCTH
199 PYXUHBL Kod(puIMeHTa TPEHUS CKOJIbKEHUS; paOOThl CHIJIBI TPEHHS, CHUJIbI

YOPYTOCTH; CPeIHEH CKOpOCTH IBMXKEHHsSI Opycka MO HAKJIOHHOM IMJIOCKOCTH;
YCKOpEeHUs OpycKa Mpu ABM)KEHUU 110 HAKJIOHHOM MJIIOCKOCTH; YaCTOThI U IEpUOAA
Kojie0aHUN MaTeMaTHYeCcKOro MasTHHKA, YacTOThl M Mepuoja KojeOaHui




MPYXKUHHOTO MAasTHUKA,; MOMEHTA CHJIbI, JICUCTBYIOIIErO Ha phlyar; padoThl CHIIBI
YOPYTOCTH TIPU MOABEME Ipy3a ¢ MOMOIIBI0 HETIOABUKHOTO OJI0KA; paOOThI CHIIBI
YIOPYTOCTH MPHU MOABEME Ipy3a C MOMOIIBIO MOABUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHUMEJ0OBOM CHIIBbI OT 00bEMa MOTPYyKEHHON YacTh
Tea ¥ OT INIOTHOCTH KHUJIKOCTHU; HE3aBUCUMOCTH BBITAJIKMUBAIOIICH CUITBI OT MACCHI
TeNa; CWJIbl TPEHUS CKOJIbKEHUS OT CHJIbl HOPMAaJbHOTO JABJIEHUS W OT poja
MOBEPXHOCTU; CHUJIBI YIPYTOCTH, BO3HMUKAIOUIEH B TMpPY>KUHE, OT CTENEHU
nedopMaIuu MPYKUHBL, YCKOpPEeHUs Opycka OT yria HakKJIOHA HaIPaBIISIFOIICH;
nepuosa (4acToTbl) KOJEOAaHUM HUTSHOTO MasTHUKA OT JJIMHBI HUTH; MEpHOJa
KojeOaHUN TPY)KHHHOTO MasSTHHUKAa OT MAacCChl T'py3a U KECTKOCTU MPYKHUHBL;
WCCJICIOBAaHNE HE3aBUCUMOCTH MEPUO1a KOJIeOaHN HUTSHOTO MasiTHUKA OT MacChl
rpy3a. [IpoBepka ycioBusi paBHOBECHS pblyara

QDusuueckue s61eHUs 8 npupoode. IPUMEPDI IBUKEHUS C Pa3IMUYHbIMU CKOPOCTSIMU
B JKMBOM M HEXHMBON NPUPOJE, NECUCTBUE CHJIBI TPEHUS B NPUPOJE U TEXHUKE,
NPWIMBBL U OTJIMBBI, JBIKEeHHE IUIaHeT COJHEYHOM CHUCTEMBbI, PEAKTUBHOE

1.30 JIBI)KEHUE KUBBIX OPTaHU3MOB, PHIYAry B TeJE YeJIOBEKa, BIMSHUE aTMOC(EpPHOTO
JIABJICHUS Ha )KMBOIM OpPTaHU3M, IUIaBaHUE PbIO, BOCTIPHUITHE 3BYKOB KUBOTHBIMH,
3eMIICTPSICEHUE, CEHCMHYECKHE BOJIHBL, ITyHAMH, 9XO
Texnuueckue ycmpoucmea: CHUJOMETP, DATYUKU IIOJIOKEHMS, PACCTOSHHUS M
YCKOpPEHHS, JTUHAMOMETp, TOAIIUITHAKYA, PAKeTbl, pblUar, IMOJBWXHBIA U

131 HETIOABIDKHBIA OJIOKH, HAKJIOHHAS IUIOCKOCTb, MPOCThIE MEXaHW3MBI B OBITY,

' cooOIIaroImuecs COCy/bl, YCTPOHCTBO BOJIONPOBOJA, THUAPABIUYECKHHA Mpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, IOPLIHEBOH HAcOC, apeoMeTp, I3XOJIOT,
UCIIOJIb30BAHNUE YIbTPa3ByKa B OBITY M TEXHHKE

2 | TEIUIOBBIE ABJIEHUA
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KHHETHYECKON TEOPUN CTPOSHHSI BEIIECTBA.

2.1 Mogenun TBEPAOrO, IKUAKOTO U Tra3o00pa3HOro0 COCTOSHUM  BeIlecTBa.
Kpucrammmyeckne n amopgHbIe TENIa

99 JIBmxeHue yacTull BeniecTBa. CBsi3b CKOPOCTH JBMXKEHUS YaCTHI] C TEMIIEPATYPOH.

' BbpoyHoBckoe nBmxenue, iupdysus

2.3 | CmaumBaHUWE W KallWJUISIPHBIC SBICHUS

2.4 | TemnnoBoe pacuIMpeHHE U CKaTHE

2.5 TemnoBoe paBHOBeCHE

26 Buytpennsas sHeprus. Pabora u Teruonepenada Kak CHOCOOBI H3MEHEHHS

' BHYTpEHHEH 3HEPrUH

2.7 | Bupsl Tersonepeaayn: TeIUIONPOBOIHOCTb, KOHBEKIIHS, U3TyUeHUE
HarpeBanue u oxnaxaenue tei. KonmndecTBo TEIUIOTH. Y enbHas TeIUI0EMKOCTb:

28 QO=cm(t,—t,)

29 3aKOH COXpaHEHMsI SHEPruu B TEIUIOBBIX IIpoleccax. YpaBHEHHE TEIIOBOTO

OasaHca:




O +0, +..=0

Hcnapenue u konaeHcauus. M3MeHEHHE BHYTPEHHEW 3HEPrHUM B IPOLECCE
UCIapeHusi M KOoHJeHcauuu. Kurmenue KuIKoCcTH. YAenbHas TEmioTa

210 napoo6paszosanus: L = Q/m
2.11 BnaxHOCTh BO3ayXa
[TnaBnenue u kpucramunzanus. i3MeHeHre BHyTpEeHHEH SHEPTUr MpH IJIaBICHUN
U KpUCTAJUTM3AIMK. Y JIelibHas TEIUIOTa IJIaBICHUS:
2.12 l—Q
m
BHyTpeHHsIs1 S5HEpTUs CrOpaHus TOIUIMBA. Y JeNbHAS TEIJIOTA CTOPAHUS TOTUTUBA!
213 g=Q/m
2.14  Tlpunaummsl pabotsl TeruoBbix asurateneii. KI1/] rermoBoro qeurarens
Ipaxmuueckue pabomul
H3mepenne yaenpHOM TEIUNIOEMKOCTH METAUTMYECKOro HWIMHIAPA; KOJIUYeCTBa
TEIUIOTHI, TOJyYEHHOTO BOJIOM KOMHATHOW TeMIepaTypbl PUKCUPOBAHHOMN MacCHhI,
B KOTOPYIO OMYUIEH HArpeThlid IMJIMHIP; KOJUYECTBA TEIJIOTHI, OTIAHHOTO
2.15 HarpeTsIM IHJIUHIPOM, MOCIE OMYCKAaHUS €ro B BOJY KOMHATHOH TeMIepaTyphl;
OTHOCHUTEJIBHOW BIIQXKHOCTH BO3AyXa; YACIbHOH TEIUIOTHl IUIABJICHUS JIbJA.
UccnenoBanne W3MEHEHUS TeMIIEpaTypbl BOABI TPU PA3JIMYHBIX YCIOBHUSX;
SIBIICHHUS TEIUIOOOMEHA MPU CMEIIMBAHUK XOJIOJHOW W TOpSUYeH BOJBI; Ipolecca
UCTIApEHMS
Qusuueckue sa61eHUs 8 npupode. TIOBEPXHOCTHOE HATSHKCHHWE M KaWLISPHBIC
2.16 sBIeHUWS B MPHUPOJE, KPUCTAUIBI B Tpupoje, uairydeHue CoJHIIA, 3aMep3aHHe
BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera
Texnuueckue ycmpoticmea. KalWUISAPbI, IPUMEPbI UCIOIb30BaHUS KPHCTAIJIOB,
517 XKHUJIKOCTHBIM TEpMOMETp, AATUMK TEMIepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
' JIOMOB, TUTPOMETPBI, TICHXpPOMETp, TapoBas TypOWHa, JBHUTaTeilbh BHYTPEHHETO
CTOpaHus
3  DJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 | Dnexrpu3zars Ten. J[Ba BUAa DIEKTPHUECKUX 3apsIOB
3.2 | BzaumopeiicTBue 3apspKeHHBIX Tell. 3akoH Kynona
3.3 3akoH coxpaHEHUs IEKTPUICCKOTO 3apsiaa
3.4 OnexTtpuueckoe 1mone. Hanpsok€HHOCTh anekTpuueckoro mois. [lpuniun
' CYIIEPIIO3UIINH JIEKTPUUECKHUX T0JIeH (Ha KayeCTBEHHOM YPOBHE)
35 Hocurtenun »snekrpuueckux 3apsaoB. JleHCTBHE AJIEKTPUUECKOro IO Ha

SJICKTPHUYCCKUC 3apAbl. HpOBO,Z[HI/IKI/I " JUIJICKTPHUKU




[TocTosiHHBIN 3nekTpudeckuil ToK. JlelcTBus 3nekTpuueckoro toka. Cuia Toka.

Hanpsxenue.
36 I=qg/t,U=A/q
DJEeKTpUYECKOe CONPOTUBIICHUE. Y IEIbHOE 3JIEKTPUYECKOE COIPOTUBIICHUE:
3.7 R=pllS
38 3akon Oma ais yyactka snekrpuueckoi menu: | = U/R
[TocnenoBarenbHOE COEAUHEHNE IPOBOJHHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [IlapamnensHoe coearHEHHE IPOBOJIHUKOB PABHOIO CONPOTHBIICHHUS:
U=U;I=1+1; Rzﬁ.
2 2 2
CMmernranHbie COEIMHEHUS IPOBOHUKOB
3.10 PaboTa u MomHOCTH 5ekTpuueckoro Toka. A = Ult, P = Ul
3akoH oy — Jlenua:
2
311  QO=I"-R-t
312 OnbiT Opctena. MarHuTHoe Mosie NPSMOro NPOBOJHHMKA € TOKOM. JIMHUUM
' MarHUTHON MHIYKIUU
3.13  MarauTHOE 1oJie TOCTOSTHHOTO MarHuTa. B3anMo ieiicTBHe MOCTOSTHHBIX MarHUTOB
3.14 | JlelicTBHe MarHUTHOTI'O MOJIS HA MPOBOJAHUK C TOKOM
3.15 | Omprrer @apanes. SABneHue ameKTpoMaranTHON HHAYKIMHU. [IpaBuno Jlenma
Ilpakmuueckue pabomul
W3mepeHue  3JEKTPUYECKOTO  CONMPOTUBIECHHUS  PE3UCTOpA;  MOIIHOCTH
AIIEKTPHUYECKOTO TOKA; PaOOTHI AIMEKTPHUIECKOTO TOKA.
HccrnenoBanme 3aBUCUMOCTH CHJIBI TOKAa, BO3HHMKAIOMIETO B IPOBOJHUKE
316 (pe3ucTopsbl, TaMIIOYKa), OT HANPSDKEHHUS Ha KOHIAX TMPOBOJHHKA; 3aBUCHMOCTH
COIIPOTHUBJICHUS] OT JIJTMHBI MPOBOJHUKA, TUIOIIAJAN €T0 TONEPEYHOTO CeUeHUsS U
YIETBHOTO COTIPOTHBIICHUSI.
[IpoBepka mpaBmiia Uil 3JIEKTPUUECKOTO HAMPSDKEHUS HPU MOCIEeI0BATEIbHOM
COCJMHEHUHU TPOBOJAHMKOB; TMpPaBWIAa Ui CHJIBl AJIEKTPHUECKOTO TOKa IPH
napajielbHOM COEMHEHUH POBOJAHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qusuueckue s6leHUs 6 npupode: DIEKTPUUYECKHE SBICHHS B armocdepe,
3.17 | 2neKTpUYEeCTBO KHMBBIX OPraHU3MOB, MAarHUTHOE TOJie 3eMITH, ApeiQ MOIOCOB,

POJIb MAaruuTHOTO MOJISA IJIS ) KU3HU Ha 3eMne, MOJIIPHOC CUAHUC




Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJIBTMETP, PpeocCTarT,
CUETUYMK  DJIEKTPHUUECKOW  DHEPTUH,  OIJIEKTPOOCBETUTENbHBIE  MPUOOPEI,

3.18  marpeBaTelbHBIC ANEKTPONIPHOOPHI (IPUMEPHI), HNEKTPUUECKHE MTPEIOXPAHUTEIH,
3JIEKTPOMArHUT, 3JEKTPOJBUTATENb IOCTOSHHOIO TOKA, F€HEpaTop MOCTOSHHOI'O
TOKa
3.19  DOnexkrpomarauTHbie BOJHBI. LlIKkana 37eKTpOMarHUTHBIX BOJIH
3.20 | JlyueBas mozensb cBera. [IpsmonuHeliHOe pacpocTpaHeHUe cBeTa
3.21 3akon oTpaxeHus cera. [Imockoe 3epkano
3.22 | IlpenomieHue cBera. 3aKOH MPEITOMIICHHS CBETA
3.23 | Tucnepcus cBeTa
394 Jlunza. Xon nmydeit B nuH3e. POKYCHOE pacCTOsHUE JUH3bL. OnThueckas cuiia
' mumsel: D = 1/F
3.25 | I'nma3 kak ontuyeckas cucrema. OnTruueckue mprudopbl
Ipakxmuueckue pabomul
W3mepenue ontudeckoi Cuibl cOOMparolied JIMH3bI; (POKYCHOTO PaCcCTOSIHUS
coOuparomied JMH3bl (IO CBOMCTBY paBEHCTBA pa3MEpOB IpeAMETa W
n300pakeHusl, KOrjga TpeAMET pPAcHOJOXKEeH B JIBOMHOM (OKyce), MOKa3aTes
3.26 | mpeoMJICHUS CTEKJIA.
HccnenoBanue cBOWCTBA U300pakeHUs, IOJYUYECHHOTO € IIOMOIIbI0 cOOMparoLIeit
JMH3Bl; U3MEHEHUs1 (POKYCHOT'O PACCTOSHUS JIBYX CIO0XKEHHBIX JIMH3; 3aBUCUMOCTH
yria MNpeJoMIIEHUs] CBETOBOTO Jyda OT yIyla MaJeHHsl Ha IPaHMULE «BO3IyX —
CTEKIIO»
397 Qusuueckue aerenuss 6 npupoode: 3armenus Connua u JlyHbl, LBera Tel,
' ONTUYECKHE sIBIEHUS B atMochepe (1BeT HeOa, pedpakuus, pagyra, MUPax)
398 Texnuueckue ycmpoticméa: OYKH, TIEPUCKOIN, (oToammapar, ONTHYECKHE
CBETOBOJIBI
4  KBAHTOBBGIE ABJIEHUA
41 PamnoaktuBHOCTh. Anb(da-, OeTa-, ramma-usnydeHus. Peakuun anbda-u Oeta-
pacmazia
4.2 | Onsitel Pezepdopna mo paccesauto anbda-vactui. [InanerapHas Mosens aToma
4.3 | CocraB aromMHOrO sipa. M30TOmbI
4.4  llepuon nmosypacnaaa aTOMHBIX sIIEp
4.5 | SnepHble peakluu. 3aKOHbI COXpPaHEHUs 3apsAA0BOr0 U MacCOBOI'O YHCEN
Qusuueckue A6NeHUs 6 Npupooe: ECTECTBEHHBIH PaTUOaKTUBHBIA  (poH,
4.6 A KOCMHYECKHE Jy4YH, pPaJHOAKTUBHOE W3IyYCHHUE TMPHPOTHBIX MHHEPAJIOB,
NeCTBUE PaJIMOaKTHBHBIX U3TYUCHUN Ha OPraHN3M YeIOBeKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAMBUIYAIbHBIM TO3UMETpP, KaMepa

BI/IJ'II)COHa, AACpHad SOHEPreTuKa
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