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INOACHUTEJIBHASA 3AIINCKA
[IporpamMa 1o ¢u3MKe Ha ypPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs COCTaBlieHA Ha OCHOBE
MOJIO)KEHUH U TpeboBaHMII K pe3yibTaTaM OCBOECHHsS Ha 0a30BOM YPOBHE OCHOBHOI 0Opa3oBaTeIbHOM



nporpammsbl, npencraieHHbix B @T'OC OO0, a Ttakxe ¢ yuérom QenepaibHOi pabouell mporpaMmsl
BocriuTanus u KoHuenmuu npenogaBanus yueOHoro npeamera «Pusnkay.
[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs COCTABJICHA Ha OCHOBE
HOJIOKEHUH M TpeOOBaHMH K pe3ylbTaTaM OCBOEHHUS Ha 0a30BOM YPOBHE OCHOBHOM 00pa30BaTesIbHON
nporpammsbl, npeacraieHHbix B @I'OC OO0, a Ttakxe ¢ ydetoMm (QenepaibHOi pabodell mporpaMmsl
BOCIIUTaHMS U KOHLEHIIMU penoiaBaHust yueOHoro npeamera «Dusnkay.
Conepxanue mporpaMMmbl 10 (U3MKE HampaBiIeHO Ha (OPMHUPOBAHUE ECTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYalOIIMUXCs U OpraHU3aluIo U3ydeHUs (PU3UKU Ha JesTeIbHOCTHON ocHOBE. B mporpamme
1o (GU3MKE YYUTHIBAIOTCS BO3MOXKHOCTH ydeOHOro mpeamera B peanusanuu TpeboBanuii ®I'OC OO0 k
IUTAHUPYEMbIM JIMYHOCTHBIM M METANpEeIMETHBIM pe3yibTaTaM O0YYEHHs, a TaKKe MEXKIIPEIMETHBIC CBSA3H
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIET0 00Opa30BaHMS.
[Tporpamma 1o ¢gusmMke ycTaHaBIUBAeT paclpeieleHne ydeOHOro MaTepuaia o rojaM oOyueHus (1o
KJlaccaM), IpeyiaraeT NpuMepHYIO IOCIeI0BATEIbHOCTh U3YUEHHsI TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS
IPEMETHOTO COJICPKAHUS U YUeTe BO3PACTHBIX 0COOEHHOCTEH 00yUJarOImMUXCsl.
[Tporpamma no ¢pusmuke pa3padoraHa C LIEIbI0 OKA3aHUS METOINYECKON TOMOLIY YUUTEIIO B CO3JaHUHU
paboueil mporpamMmsl 10 y4eOHOMY ITpEIMETY.
dusmka gBISETCS CUCTEMOOOPa3yIOLUM Ul €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB, TOCKOIbKY
(u3nyecKue 3aKOHBI JIe)KAaT B OCHOBE MPOLIECCOB U SIBJICHUM, N3y4aeMbIX XUMUEH, Onosioruei, acTpoHOMuUeEH
U (Qu3nueckoil reorpadueil, BHOCHUT BKJIQJ B E€CTCCTBEHHOHAYYHYIO KapTUHY MHpA, MPEIOCTABISIET
HauOosiee sicHble OOpa3lbl NPUMEHEHUS HAydyHOro MEeToJa IO3HAaHMSA, TO €CThb clocoda MOodydeHUs
JIOCTOBEPHBIX 3HaHUI O MHUpe.
Opnna W3 rIaBHBIX 3a/a4 (pu3nueckoro oOpa3oBaHHUS B CTPYKType OOLIEro oO0pa3oBaHUs COCTOUT B
(OopMUPOBAHNUU €CTECTBEHHOHAYYHOU I'PaMOTHOCTH M UHTEpeca K HayKe y 00ydaromuxcsl.
N3yuenue ¢pu3nku Ha 6a30BOM ypOBHE IPEIIOJaraeT OBJaJCHUE CIETYIOIUMI KOMIETEHTHOCTSIMH,
XapaKTepU3YIOIUMHI €CTECTBEHHOHAYYHYIO IPaMOTHOCTb!
® HAy4YHO OOBACHSATH SIBIICHUS,
® OIEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEIOBAHUS;
® HHTEPHPETUPOBATH JAHHBIE U UCIIOJIb30BATh HAyYHbIE JOKA3aTENbCTBA JUIS TOJIYYE€HUS BHIBOJIOBY.
[lenu u3ydeHuss QU3MKM HAa ypOBHE OCHOBHOTO 0OLIero oOpa3oBaHMs ONpENEieHbl B KOHLEMIIMU
npenojiaBaHus yueoHoro npeamera «®dusnka» B 00pa3oBaTeNbHbIX opranuzanusx Poccuiickoit @enepanum,
peanu3yIonMx OCHOBHBIE 00111€00pa30BaTelIbHbIC TPOTPAMMBI.
[enu nzydyenust pusmku:
e npuoOpeTeHHe HHTepeca W CTpPEeMJIeHUS OOydaroluXcsl K HAayyHOMY HW3YYEHHUIO NPUPOJIBL,
Pa3BUTHE UX UHTEIEKTyaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEN;

® pa3BUTHE NPEJCTABICHUN O HAYYHOM METOJE MO3HAHUSA M (POPMHUPOBAHUE HCCIIEIOBATENHCKOIO
OTHOLIECHHUSI K OKPYKAIOLIUM SIBIICHUSM;

e (QopmHupoBaHME HAYYHOTO MUPOBO33PEHMSI KaK pe3ysibTaTa U3yYeHHs] OCHOB CTPOEHUSI MAaTEPUH U
(byHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHue MpeACTaBICHUN O poiau (PU3MKK ISl Pa3BUTUS JPYTrUX E€CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHii;

® pa3BHUTHE NPEJCTABICHUN O BO3MOXHBIX cepax Oyaymieil mpodeccnoHanIbHOM AESITENTbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JTaJIbHEHIIIEMy O0yYEHHIO B 3TOM HalpaBJIeHUH.

Joctuxenne »THUX Lened mporpammbl Mo (U3MKE Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
o0ecrieunBaeTcs pelieHrueM CIeAYIOMUX 3a1au:

e npuoOpeTeHHe 3HAHUH O JUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAaHUYECKHX, TEIJIOBbIX,

AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e npuoOpeTeHne yMEHUN ONUCHIBaTh U OOBACHATH (U3NYECKUE SIBICHUS C MCIOJIb30BAaHUEM
MOJTYYECHHBIX 3HAHU;



® OCBOCHHE METOJOB PEUICHHS MPOCTEUIIMX PACUETHBIX 3aa4 C HCIIOJIb30BAaHHEM (U3UICCKHX
MoJIeNel, TBOPYECKHUX M MPAKTHKOOPHUEHTUPOBAHHBIX 3a71ay;
® pa3BUTHE YMCHHI HAOJNIOATh MPUPOIHBIC SBJICHUS W BBIIOJHATE OMBITHI, 1a00paTOPHBIE paOOTHI
U SKCIIEPUMEHTAIILHBIC HCCIICIOBAHUS C UCIIOJIB30BAHUEM H3MEPHUTEIBHBIX TPUOOPOB;
® OCBOCHHE IPHEMOB pabOTHI ¢ HHPOPMAIUEH PU3HUECKOTO CONEpIKAHUS, BKIIOYast HH(HOPMAIHIO O
COBPEMEHHBIX JIOCTHKECHUAX (PU3MKH, aHATIU3 M KPUTHUECKOE OLIEHUBaHHUE WH(OPMAIIHH;
® 3HAaKOMCTBO cO c¢epamMu NPo(PEeCcCHOHANBHON MACATENbHOCTH, CBS3aHHBIMH C (U3HKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU HA JOCTIDKEHHSX (PU3UUIECKON HAYKH.
OoO11ee 4ncI0 9acoB, PEKOMEHI0BAaHHBIX ISl M3y4deHus (U3MKU Ha 6a30BOM ypoBHE, — 238 4acos: B 7
KJacce — 68 yacoB (2 yaca B Heneno), B 8 kitacce — 68 yacoB (2 4aca B Heneno), B 9 kimacce — 102 yaca (3
Jaca B HEJIEII0).

[Ipennaraemerii B mporpaMme 1o (¢u3UKe MepeueHb JTabOopaTOPHBIX PadOT M ONBITOB SIBISETCS
PEKOMEHIATENIFHBIM, YUUTENb AeIaeT BBIOOP NPH MPOBEACHUH JIAOOPATOPHBIX PabOT M OMBITOB C y4ETOM
VHJIMBHyAJIbHBIX OCOOCHHOCTEH O0YdYaloIMXcs, CHHCKA 3KCIEPUMEHTAIbHBIX 33aJaHui, TpeIIaraeMbIX B
paMKax OCHOBHOT'O TOCYAAapPCTBEHHOTO 3K3aMeHa 10 (hPU3HKeE.



COJAEPKAHUE OBYYEHUA

7 KJIACC
@Du3uka v eé poJib B IO3HAHUMN OKPYKAKIIEr0 MUPA.

®uznka — Hayka o npupoje. SABnenus npupoisl. Ousnueckue ABICHUS: MEXAHUUYECKUE, TEIUIOBBIE,
JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenUuYMHbL. M3MmepeHue Qusnueckux BenuuuH. Pusmueckue npubdopsl. Ilorpemnocts
u3MepeHuil MexyHapoHasi CUCTEMA €JIUHMUII.

Kak ¢usuka u apyrue ecreCTBEHHble HAayKH HU3y4darOT HOpUpOAY. EcTeCTBEHHOHayuHBIH MeETOJ
NO3HAHUs: HAOJIOIeHUE, TIOCTAHOBKA HAYYHOTO BOIIPOCA, BBIBIXKEHHE THIIOTE3, SKCIIEPHUMEHT 0 MTPOBEPKE
THIIOTE3, 00BsICHEHNE HA0II01aeMOoro siBiieHus. Onucanne GU3NIeCKUX SIBICHUH ¢ TTIOMOIIBIO MOZETICH

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, HIEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIE SIBJICHUS.

2. Owuzuyeckre MpudOpsl U Mpoueaypa IPSIMbIX U3MEPEHHH aHAIOTOBBIM M U(PPOBBIM IPUOOPOM.

Jlabopamopuusie padbomot u onvimol.

OnpezneneHue LEeHbI 1eJIEHUS KaIbl K3MEPUTEILHOI0 IpUoopa.

W3mepeHue pacCTOSIHUM.

N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENA.

Onpenenenue pasMepoB MajbIX TEN.

W3mepenue TemnepaTypbl IPU MOMOLIH XKHUJIKOCTHOTO TEPMOMETpPA U IaTYMKa TEMIIepaTyphl.
[TpoBeneHnue uccieOoBaHUS MO IMPOBEPKE TUIOTE3bl: JAJIBHOCTh IMOJETA LIAPUKA, ITYIIEHHOIO
TOPU30HTAIIBHO, TEM O0JIbIlIE, UeM OO0JIbIlIE BBICOTA ITYCKA.

ITepBoHaya/ibHBIE CBe/IeHUsI O CTPOEHUH BellecTBa.
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CrtpoeHue BelleCcTBa: aTOMbI W MOJIEKYJbl, WX pa3Mmepbl. OMbIThL, JOKa3bIBAIOIIME JUCKPETHOE
CTpOEHHE BEIECTBA.

JBwxkenue vactuil BemecTtBa. CBsI3b CKOPOCTH IBMIKEHHUS YAaCTHI[ C Temmeparypoil. bpoyHoBckoe
nBkenue, muddysus. BzanmoelicTBre 4acTUIl BENECTBA: MPUTHKEHNUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOSHHUE Ta30B, )KHUJIKOCTEH M TBEPABIX (KPUCTAIITMYECKHX) TEIl.
B3anMocBsI3b MEX1y CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOOEHHOCTH arperaTHbIX COCTOSIHUMN BOJIBI.

Hemoncmpayuu.

1. HabGmroneHue 6pOyHOBCKOTO JIBHXKEHHUSI.

2. Habmopenue nudpdysuu.

3. HabGmronenwue siBiieHUH, OOBSICHSFOIIMXCS TIPUTSHKSHUEM WU OTTAIKHBAHHEM YaCTHII BEIECTRA.

Jlabopamopnuvie padbomut u onvimul.

1. Omenka quamerpa aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHUEM (oTorpaduii).

2. OmbITh IO HAOMIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmBITHI 1O OOHAPYKEHUIO JEHCTBUS CHIT MOJICKYJISIPHOTO TPUTSKCHHSI.

JIBu:KeHMe U B3auMoieiicTBHE TeJl.

Mexanunueckoe ABuxkeHue. PaBHoMepHOe 1 HepaBHOMeEpHOE JABMkeHUE. CKopocThb. CpeaHsisi CKOPOCTh
MIpU HEPABHOMEPHOM JBUKEHUU. PacyeT myTu U BpeMEHU JBUKEHUS.

SlBnenne wuHepuuu. 3aKOH WHEpUUH. B3anmmoneicTBhe Tel Kak NpUYMHA HW3MEHEHUS CKOPOCTH
JIBIDKEHUS Tesl. Macca kak Mepa mHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBSA3bh TUIOTHOCTH C KOJTUYECTBOM
MOJIEKYJI B IUHUIIE 00beMa BelIecTBa.

Cuita Kak xapakTepuCcTHKa B3aumojiecTBus Tea. Cuna ynpyroctu u 3akoH ['yka. U3mepenue cuibl ¢
MOMOIIBIO TUHAMOMETpa. SIBJIeHHE TATOTCHUS W cuja TsokecTdu. Cuia TSHKECTH Ha JIPYrux IiaHeTax. Bec
tena. HeBecomocTh. CriokeHHE CWJI, HaNpPaBJICHHBIX MO OJHOW mpsiMoi. PaBHomelcrByromas cwi. Cuma
TpeHus. TpeHue CKOJIbKEeHUs U TpeHue nokosi. TpeHue B Mpupojie U TEXHUKE.

Hemoncmpayuu.
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Ha6JIIOI[eHI/Ie MECXAaHUYCCKOIro ABMKCHHUA TECIIA.

H3mepenne CKkOpoCTH IPSIMOJIMHEWHOTO IBUKEHHUS.
HaGnroneHue siBieHUs: MHEPLUU.

Ha0nroneHue u3MeHeHus: CKOPOCTH IIPU B3aUMOJICHCTBUH Tell.
CpaBHeHUE Macc 10 B3aUMOJCHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOM MPSMOH.

Jlabopamopuwvie pabomot u onvimeol.

1.

w

OnpezneneHue CKOPOCTH  PAaBHOMEPHOIO  JIBUKEGHUs  (LIapuKa B JKUIKOCTH, MOJEIHU
JIEKTPUUECKOr0 aBTOMOOWIISI U TaK Jlajee).

OnpeneneHue cpeHeN CKOPOCTU CKOJIbKEHHsI OpycKa MM NIAPUKA I10 HAKIIOHHOM IIOCKOCTH.
OnpezneneHue IIOTHOCTU TBEPIOrO TENA.

OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTb  pacTsDKeHUs  (medopMmaiuu) MPYXKHUHBI  OT
IIPWIOKEHHOM CHJIBL.

OHBITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTD CUJIBI TPCHUA CKOJIBXKCHUSA OT BECa TCJIa U XapaKTCpa
COIPHUKACAIOIINXCS TOBEPXHOCTEH.

JlaByieHne TBEPABIX TeJI, JKUAKOCTE U ra3oB.

Hasnenue. CriocoObl yMEHbIIEHUS U YBEJIMUYEeHHUs aBieHus. [laBienue ra3a. 3aBUCUMOCTb JaBJICHUS
raza or o0pema, Temneparypsl. llepeqaua naBieHUS TBEPABIMU TENAMHM, JKUIKOCTSIMH U ra3aMu. 3aKOH
[Mackans. [THeBMaTn4yeckne MalMHbL. 3aBUCUMOCTD JIaBJICHUS KHUJIKOCTH OT IIyOuHBL. ['mapocratudeckuit
napasnokc. CooOuiaronuecs cocynbl. ['napaBinueckue MEXaHU3MBbI.

Atmocdepa 3emian u arMmocdepHoe aapiaeHue. [IpuyuHBI CyliecTBOBaHHS BO3IYIIHOM 000JI0YKH
3emimn. OnbiT Toppuyerun. M3mepenue atMocdepHOro maBiieHHs. 3aBUCHMOCTb aTMOC(EPHOTO JaBIICHUS
OT BBICOTHI HaJ] ypoBHEM Mopsi. [Ipubops! i n3MepeHust arMoc(hepHOro 1aBiIcHUS.

JeiicTBre XKMIKOCTH U ra3a Ha IMOTPYKEHHOE B HUX Tello. BeITanmkuBaromas (apXumenoBa) CHIA.
3akon Apxumena. [InaBanue ten. Bo3ayxoriaBanue.

Hemoncmpayuu.

1. 3aBucumocTb AaBieHUS ra3a OT TEMIEPATYypPHI.

2. Tlepenaua naBieHUs )KUIKOCTBIO U TA30M.

3. CooOmiaronmecs cocybl.

4. T'mapaBaudecKHil mpecc.

5. IlposiBnenue aecTBHst aTMOCHEPHOTO AABJICHUS.

6. 3aBMCHMOCTh BBITAIKMBAIOLICH CHIBI OT 00BEMa MOrpY)XKEHHOW YacTH Tela W IUIOTHOCTH
KUJKOCTH.

7. PaBEHCTBO BBITAJKUBAIOIEH CUIIBI BECY BHITECHEHHOM KMIKOCTH.

8. VYcioBue mutaBaHUs TeN: IUIABAHWE WIIM TOTPY)KEHHE TET B 3aBUCHMOCTH OT COOTHOIICHUS

IUIOTHOCTEH Te€JIa U *KUAKOCTH.

Jlabopamopuvie padomol u onvimel.

1.
2.
3.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOrpyKEHHOM B )KUIKOCTh YAaCTH TeJa.
Onpenenenrie BEITATKUBAIONICH CUIIBI, IEUCTBYIONIECH HA TEJO, MOTPYKEHHOE B KUIKOCTD.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CUJIBL, JEUCTBYIOLIEH HA TEJIO B JKUIKOCTH, OT MaCChI
Tena.

OnBbITL, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH BBITAJKHMBAIOIIEH CHWJIBI, JEHCTBYIOIIEW Ha TEIO B
KHUJIKOCTH, OT 00BbEMA MOTPYKEHHOM B KUAKOCTh YaCTU TeJIa U OT IUIOTHOCTH KUJIKOCTH.
KoncTpynpoBanue apeomerpa WIM  KOHCTPYMpPOBaHHME JIOAKM U ONpeAeiieHue  eé
I'PY30I0ABbEMHOCTH.

Pabora u MomHOCTB. JHeprus.
Mexannueckasi pabora. MOUTHOCTb.



[IpocTeie MeXaHU3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecHsl pblyara.
[IpumeHeHne mpaBuia paBHOBECHS pbluara K OJOKY. «30510TO€ NpaBuUiIo» MexaHuku. KoadduuumeHT
nosie3Horo aeiicteus (manee — KI1/]) mpocteix Mexanu3moB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckas sHeprusi. Kuneruueckas M moreHuuanbHas sHeprus. [IpeBpaieHue onHOro BuAa
MEXAHUYECKOM HEPTUU B APYroil. 3aKOH COXpaHEHUS JHEPIMU B MEXAHHKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnwvie pabomot u onvimeol.

1. Ompenenenuie pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JABMXKCHHUU Tela MO TOPU30HTAIBHOU

MOBEPXHOCTH.

2. HccnenoBaHue ycaoBUN paBHOBECHS pbluara.

3. Usmepenwne KIIJ] HakIOHHON MJIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTUH.

8 KUIACC

TenoBble IBJICHUS.

OCHOBHBIE MOJIO)KEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU CTPOEHHUs BellecTBa. Macca U pasMepsl
aTOMOB M MOJIeKY. ONbITHI, TOATBEPKAAIOIINE OCHOBHBIE TTOJIOKEHUS MOJICKYJIIPHOKUHETUYECKON TEOPUH.

Monenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUM BemecTBa. Kpucrammyeckue u amopQHbie
tena. OOBsICHEHHE CBOMCTB Ta3oB, KUAKOCTEH M TBEPABIX TEJN HA OCHOBE IOJOKEHUH MOJIEKYISIPHO-
KMHETHYeCKO Teopuu. CMauyMBaHUE U KalWUIAPHBIE sIBICHUS. TemioBoe pacliupeHue u coxaTue.

Temmneparypa. CBsA3p TeMmIepaTypbl CO CKOPOCTBHIO TEIUIOBOTO JABWKEHUS YacTUll. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHHS BHYTPEHHEH HHEpruu: TeIionepenada M coBepiieHue padboTel. Bumsl
TEIJIONEepelayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3ITyUYCHHE.

KonuuecTBo Temnotel. YaenbHas TEIUIOEMKOCTH BellecTBa. TeMIO000MEH M TEIIOBOE PaBHOBECHE.
VYpaBHeHue TemioBoro OanaHca. [lmaBieHue W OTBEp/EBaHWE KPHUCTAUIMYCCKUX BEIICCTB. Y IENbHAS
terora TuiaBieHus. [lapooOpasoBanue u koHaeHcanus. Mcnapenwe. Kumenwe. VYaenpHas Terora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPhI KUTIEHHS OT aTMOC(HEPHOTO AaBJICHUS.

BnaxuocTs Bo3ayXa.

DHeprus TOMBa. Y IeJbHas TEMJI0Ta CTOPAHUS.

[Mpuntumner pabotsl TeruoBbix asurateneit KIIJ[ termmoBoro nasuratens. TeruioBble OBUTATENH U
3alllMTa OKPYKAIOIIEH CpeJibl.

3aKOH COXpaHEHUs U IPEBPAILIEHUS SHEPTUH B TEIUIOBBIX MpPOLECCaX.

Hemoncmpayuu.

Hab6monenrne 6poyHOBCKOTO JBUKEHUS.

Habmronenue nudysun.

Habmtoienue siBieHi cMauMBaHUsI U KaMWUTSIPHBIX SBICHUI.
Hab6monenue TeniaoBoro pacuimpeHus Tel.

W3menenune gaBiaeHus ra3a Ipu M3MEHEHUH 00bEMa U HarpeBaHWU WJTU OXJIAKICHUH.
[IpaBuna n3MepeHus TeMiepaTypsl.

Buasl Tenonepenaun.

OxJaxieHre nIpyu COBEPIICHUH paOOTHI.

HarpeBanue nipu coBepiiieHuN pabOThl BHEITHUMH CHJIAMH.

10 CpaBHeHHE TETUIOEMKOCTEN Pa3IMYHBIX BEILIECTB.

11. HaGnroieHre KUTICHUS.

©ooNOR~WLDNE

12. HaluroieHre TTOCTOSTHCTBA TeMITepaTyphl IPH TIIABJICHUH.

13. Moenu TEIUIOBBIX ABUTATENEH.

Jlabopamopuvie pabomul u onvimel.

1. OmbIThl O OOHAPYXKEHUIO ACUCTBUS CUJT MOJIEKYISIPHOTO MPUTSKEHUSL.



OnbITHI IO BBIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITh 10 HAOJIIOACHUIO TEIIOBOTO PACUIMPEHHS Ta30B, KHUIKOCTEH U TBEPIBIX TEI.
Onpeznenenue AaBICHUS BO3yXa B OAJUIOHE LINPUIIA.

OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh JABJICHHUS BO3JlyXa OT €ro oObéMa M HarpeBaHUs WU
OXJIAXKICHUS.

ok own

6. IlpoBepka rumore3bl JUHEHHON 3aBUCHMOCTH JUIMHBI CTOJOMKA JKUAKOCTH B TEPMOMETPUUECKOM
TpyOKe OT TeMIepaTyphl.

7. HaOmronenue uM3MEHEHHUs BHYTPEHHEH SHEpPruM Tejia B pe3ysibTaTe TeruionepeAadyd U padoTh
BHEIIHUX CHIL.

8. HccnenoBanue siBICHHS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON M TOpsiueii BOJBI.

9. OmnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOW MpPH TEIUIOOOMEHE C HarpeThiM
METAJUIMYECKUM LUINHAPOM.

10. Omnpenenenuie yaeabHOM TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCHaApEHHUS.

12. Onpenenenne OTHOCUTENFHON BIAXKHOCTH BO3/yXa.

13. Omnpenenenuie yaeabHOM TEIUIOTHI IJIABICHUS JIbA.

DJleKTpUYeCKHe U MATHUTHbIE SIBJICHUS.

OnekTtpuzanusi Ten. J[Ba poja 3IEKTPUYECKUX 3apsAnoB. B3aumopeicTBue 3apspKeHHBIX Tel. 3aKOH
Kynona (3aBUCHMOCTD CHUJIBI B3aUMOJIEHCTBUS 3aPSKEHHBIX TEJI OT BEJIMYUHBI 3aPsII0B U PACCTOSTHUS MEXTY
TeJIaMu).

Onektpuueckoe mnojse. Hanpsok€HHocTh  snekTpuueckoro nousst. IlpuHnun — cynepno3uuuu
IIEKTPUYECKUX I0JIeN (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu »snextpuueckux 3apsaoB. OJIeMEHTApHBIM ayekTpuueckuil 3apsa. CrpoeHue aroma.
[IpoBOIHUKY U AUBJIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsia.

DIIEKTPUUYECKHI TOK. Y CIIOBUS CYIIECTBOBAHUS AJNEKTPUUECKOr0O TOKA. ICTOUHHMKHM MOCTOSSHHOTO TOKA.
JleficTBUSI AIEKTPUYECKOTO TOKA (TEIUIOBOE, XUMHUYECKOE, MATHUTHOE). DJIEKTPUUCCKUN TOK B )KHUAKOCTIX U
razax.

Onexkrpuueckasd unenb. Cuia TOKa. JJeKTpuyeckoe HanpspkeHue. CONpOTHUBIEHHE ITPOBOIHMKA.
VY aenpHOE CONPOTUBIEHKE BelecTBa. 3akoH OMa juid ydacTka unend. IlocnenoBarenpsHoe U MapajiesbHOE
COEIMHEHHE MPOBOTHUKOB.

Pabora u MomHOCTh 3nekTpuyeckoro Toka. 3akoH Jlxoyms—JleHna. OnekTpuueckue uenu u
HOTPEOUTENH IEKTPUUECKON sHepruu B ObITy. KopoTkoe 3aMbIkaHue.

[TocrositHHBIE MarHUTHI. B3anMoelicTBE IOCTOSTHHBIX MarHUTOB. MarHuTHoe nojie. MarHuTHoe nosue
3emMiu U €ro 3HaueHue A Ku3HU Ha 3emuie. OnblT Opcrea. MarHUTHOE MOJie€ AJIEKTPUYECKOrO TOKA.
[IpumeHeHne >JI€KTPOMarHUTOB B TexHHUKE. JlelicTBUE MarHUTHOTO IOJII Ha IPOBOJHUK C TOKOM.
ONEeKTpOoABUTaTENb TOCTOSHHOIO TOKa. Mcnonp30BaHue 37EKTPOABUTATEIEN B TEXHUUYECKUX YCTPOMCTBAaX U
Ha TPaHCIIOpTE.

Onbitet @apanes. SBnenue snekTpoMarHuTHoW WHAYKIUHU. [IpaBuno Jlenma. DnexTporeneparop.
CrnocoObl TOMy4YeHUs] DICKTPUUYECKON DJHEPruu. OJEKTPOCTAHIIMM Ha BO300HOBISIEMBIX HMCTOYHUKAX
JHEPTUHU.

Hemoncmpayuu.

DJIeKTpU3anus Tell.

JIBa posa aNeKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpOUCTBO U JEHCTBHE IEKTPOCKOIIA.

OnekTpocTaTH4ecKast UHIYKIHSL.

3aKOH COXpaHEeHMsI AJIEKTPUUECKUX 3apsIOB.

[TpOBOAHMKY U TUAIIEKTPUKH.

MopnenupoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUYECKOTO MOJIS.

M cTOYHUKY IOCTOSTHHOTO TOKA.

Nk wdhE



9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

JIefiCcTBHS DIIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUJKOCTH.

I"a30BbIii pazps.

H3mepeHune CHuibl TOKa aMIIEpMETPOM.

W3MepeHue 3JeKTPUUECKOT0 HAMPSKEHHUS BOJIBTMETPOM.

Peocrar n mara3sus conpoTHUBIEHUH.

B3anmoneincTBie NOCTOSHHBIX MarHUTOB.

MonenupoBaHue HEBO3MOXKHOCTH Pa3/IeICHMs ITIOJIFOCOB MAarHUTA.
MonenupoBaHie MarHUTHBIX ITOJIEH TOCTOSTHHBIX MArHUTOB.
OmneiT OpcTena.

MarauTtHoe 1nojie ToKa. JJIeKTPOMarHur.

JleiicTBME MarHUTHOTO I0JIS HA IIPOBOJHUK C TOKOM.
DNEeKTPOABUTaTENb IIOCTOSIHHOTIO TOKA.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

OnpiTel Dapanes.

3aBMCUMOCTb HalpPaBICHUS UHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHUS.
DNEeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuusie padbomot u onvimol.
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9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnpIThI 1O HAOJIOEHUIO JIEKTPU3ALIMHU TNl UHAYKLINEN U IPU COTPUKOCHOBEHUU.

HccnenoBanue 1eCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IU3JIEKTPUKH.

COopka u mpoBepka padOoThI IMEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJupoBaHUe CUIIbI TOKA.

W3mepeHue u peryinpoBaHue HalpsKEHUS.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYILIETO Y€pe3 pe3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA
Y HaIpsOKEHUS Ha PE3UCTOpE.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUYECKOI0 COINPOTUBIIEHUSI IPOBOJHUKA OT €ro
JUTMHBI, TJIOLIAAH MTONEPEYHOro CEYeHUs U MaTepuaa.

[TpoBepka mpaBuiIa CIOXEHHS HANpsOHKEHUM TPU  IOCJIENOBAaTEIbHOM COECIUHEHUM ABYX
PE3UCTOPOB.

[TpoBepka nmpaBuiia AJisi CUIIBI TOKA MIPH NMapajlieIbHOM COEMHEHUH PE3UCTOPOB.

Omnpenenenne pabOTHI AIEKTPUUECKOTO TOKA, UYILIETO YEPE3 PEIUCTOP.

OmnpeneneHne MOIHOCTH 3IEKTPUYECKOTO TOKA, BBIIEISEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYILETO YEPE3 JaMIIOUKY, OT HANIPSKEHMSI HAa HEH.
Omnpenenenne KIIJ] narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOAEMCTBHSI TIOCTOSIHHBIX MarHUTOB.

N3yueHre MarHuTHOTO TMOJISL TOCTOSIHHBIX MarHUTOB MPH UX OObEAMHEHUH U Pa3/ICICHUH.
HccnenoBanue JeNCTBUS SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbl B3AUMOAECHCTBUSI KaTYIIKU C TOKOM M MarHuTa oT
CHWJIBI TOKA U HAIIPaBJIEHUS TOKA B KaTYIIIKE.

W3y4eHne neficTBUSI MAarHUTHOTO 0JI HA IIPOBOJIHUK C TOKOM.

KonctpynpoBanue u u3ydeHue padboTsl JIEKTPOIBUTATENS.

N3mepenne KIIJ[ anekTpoaBuraTebHON YCTaHOBKH.

OnBITHl MO MCCIEIOBAHUIO SIBJICHUS 3JEKTPOMAarHUTHOM WHAYKIMH: UCCIIEOBAHHE H3MEHEHUI
3HAUEHUS U HAIPaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KJIACC

MexannyecKue sIBJCHHUA.



Mexannueckoe aBWkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOr0 JBHKEHUSA. PaBHOMEpHOE NPSAMOJIMHEWHOE IBHKEHUE. HepaBHOMEpHOE MPSAMOJIIMHENHOE
JnBrxeHne. CpeHsAs U MTHOBEHHAs: CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOycKOpeHHOE NpsiMOTHETHOE BIkeHne. CBoOo1HOE manenue. OnbITel ["anwies.

PaBHomepHoe nBuxkeHue mo okpyxkHoctd. Ilepuon m ydacrora oOpamienus. JluHeiHass u yrioBas
ckopocTtu. LleHTpocTpeMHUTENIBHOE YCKOPEHHUE.

IlepBoiii 3akon Hperotona. Btopoit 3akon Hsrotona. Tperuit 3akon Hperotona. [Ipuniun
CYNEPIIO3UIUHU CHIL.

Cwia ynpyroctu. 3akoH ['yka. Cuita TpeHMs: Clila TPEHHS CKOJIbKEHHUS, CUjla TPEHUsS MOKOs, APyTrue
BU/IbI TPEHUS.

Cuna TSXKECTH U 3aKOH BCEMUPHOI'O TATOTEHHUA. Y CKOPEHHE CBOOOJHOTrO NajieHus. [IBuxKeHne miIaHeT
Bokpyr ComnHua. [lepBas kocmuueckas ckopocTb. HeBecoMOCTh 1 neperpys3Kku.

PaBHOBecue MmarepuanbHONW TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPIOro Tena ¢
3aKpEIUIEHHOMN OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsoxecTu.

Umnynec tena. U3menenne ummynbca. Mmnynbsce cuibl. 3akOH coxpaHeHHUs nMIlyiibca. PeakTuBHOE
JBUKEHHUE.

Mexanuueckasi paboTa U MOIIHOCTh. PaboTa cunl TskecTH, ynpyroctd, TpeHus. CBA3b dHEPruu U
paboTtel. [loTeHunanbHast 3Heprus Tena, NOJHATOrO HaJl MOBEPXHOCTHIO 3eMiM. [loTeHIManbHas 3HEprust
ckaroil mnpyxuHbl. Kunernueckas sHeprus. TeopemMa O KHUHETHMYECKOM SHEpPruu. 3aKOH COXpPaHEHHS
MEXaHUYECKON SHEPTUH.

Hemoncmpayuu.

1. HaGmroneHne MEXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHHE ITyTeH U TPACKTOPHUI JBMKEHHS OJHOTO M TOTO € Tela OTHOCHUTEIHHO Pa3HBIX Tel
OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUs MPSMOIUHEHHOTO IBUKEHUS.
HccnenoBanue Npu3HakoB PAaBHOYCKOPEHHOTO JIBUKEHHUSI.

Habmonenne ABM>XeHUS TeNa M0 OKPY>KHOCTH.

HaOnronenne mMexaHMUYECKUX SBICHHMH, MPOMCXOIAIIUX B cucteMe oTcuéra «Tenmexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MAaCChl Tejla U JISUCTBYIONIEH Ha HETO CHUJIBI.
8. HaOmroneHnue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TEI.

9. H3meHeHue Beca Tesa NpU YCKOPEHHOM JBHKEHHH.

10. [Mepenaya ummynbca MpU B3aUMOICHCTBUU TEJL.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUU TEl.

12. CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aHMMO/ICHCTBHH.

13. Coxpanenue UMIysbCca IpU aOCOIIOTHO YIIPYIOM B3aUMOJICHCTBUH.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.
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15. CoxpaHeHne MexaHn4ecKo SHEPTUH MpU CBOOOIHOM I1aJIEHUU.

16. CoxpaHeHue MEXaHUYECKON SHEPTHH MIPH JBMKEHUH TEJa 0] ISHCTBHEM TPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoncTpynpoBaHue TpakTa Jisi pa3roHa W JalbHEHIIEro paBHOMEPHOIO JIBUKEHHUS IIApUKa MU
TEJIEeKKH.

2. OmnpeneneHue CpemHEH CKOPOCTH CKOJNBXKEHHS OpycKa WM JBIKCHHS IIapUKa 10 HAKIOHHOH
IJIOCKOCTH.

3. Ormpenenenne yCKOpeHUs Tella PU paBHOYCKOPEHHOM JIBUKEHUH 110 HAKJIOHHOM MJIOCKOCTH.

4. WccrnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHH TPU PAaBHOYCKOPEHHOM JIBU)KCHUHU 0€3 HadalbHOM
CKOPOCTH.

5. TlpoBepka TUMoOTE3bl: €CIM NMPH PABHOYCKOPEHHOM JBMXEHHU O€3 HayalbHOW CKOPOCTH IYyTH
OTHOCATCS KaK psAJl HEYETHBIX YMCEIl, TO COOTBETCTBYIOIINE POMEXYTKH BPEMEHH OJMHAKOBBI.
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HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBKEHHUS OT CHITBI HOPMAJIBHOTO JIaBJICHHUS.
Onpenenenne k03P PUINEHTA TPEHUS CKOIBKEHHS.

Omnpenenenne xECTKOCTH MPYKHUHBI.

Omnpenenenne pabOThl CHIIBI TPEHHS IPU PABHOMEPHOM MABIIKCHHUHU TeJa 10 TOPH30HTAIBHOU
MIOBEPXHOCTH.

10. Ompenenenrie pabOTHI CUJIBI YIIPYTOCTH MPH MOABEME IPy3a C UCIOIB30BAHUEM HETIOABIKHOTO U

IIOABHXKHOI'O OJI0KOB.

11. M3y4eHne 3akoHa COXPAHEHUS SHEPTHH.
Mexanuueckne K0Je0aHUsA U BOJHbBI.
KonebarenbHoe nprkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHWI: TEpUOM, 4acToTa, aMILIUTYA.
MareMaTHuecKuil ¥ PY>KUHHBIA MasTHUKU. [IpeBparenne sHepruu npu KouedaTeIbHOM JIBUKCHUH.
3aryxaromue kosiebanus. BeiHykaeHHbIe KoneOaHus. Pe3oHanc. Mexannueckue BoiHBL. CBOMCTBA
MEXaHU4eCKUX BOJH. [Ipo/ionbHbIe U monepeuHbie BOJIHBI. [[JIMHA BOJHBI U CKOPOCTh €€ paclpOCTpaHEHHUS.
MexaHn4yeckue BOJIHBI B TBEPIIOM TeJIE, CEHCMUYECKUE BOJIHBI.
3ByK. 'poMKOCTh 3ByKa U BeicOoTa ToHa. OTpaxkeHue 3Byka. IHppa3ByKk U yiIbTpa3BYK.
Hemoncmpayuu.

ok wnkE

HaGnronenue koneGaHuit Tes1 moJ 1eHCTBUEM CHUJIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habmonenne xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habumronenne BbIHYX/I€HHBIX KOJeOaHU 1 pe30HaHca.

PacnpocTpanenue mpoAoibHbIX U TONEPEYHBIX BOJIH (Ha MOJIEIN).

HaOnroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopuusie padbomot u onvimol.

ok ownE

7.

OnpezneneHue 4acTOThI U EpHOAA KoeOaHUH MaTeMaTUYeCKOro MasiTHUKA.

OnpezneneHye 4acTOThl U MepHoJa KoineOaHUH NPY>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH TTEPHOa KOJICOAHUH TTOABEIICHHOTO K HUTH TPy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH IIepro/ia KoieOaHUM NMPYKUHHOTO MasiTHUKA OT Macchl rpysa.
[TpoBepka HE3aBUCUMOCTH NEpHOoJia KoJeOaHi rpy3a, MOIBEIIEHHOI0 K HUTH, OT MacChl Ipy3a.
OnbITHl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb MEpHOa KoJeOaHUH NPyKUHHOIO MasiTHUKAa OT MaccChl
rpy3a U *KECTKOCTH IPYKUHBI.

N3mepenune yckopeHHs cCBOOOIHOTO MaJIeHUsI.

JIEKTPOMarHuTHOE I0JI¢ ¥ 3JIEKTPOMATHUTHBIC BOJIHBI.
DJIEKTPOMarHUTHOE MoJie. DJIEKTPOMarHuTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMAarHUTHBIX BosH. llkana
OJICKTPOMAriMTHBIX BOJIH. Hcnonp3oBanne OJICKTPOMArHuTHBIX BOJIH JJIA COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoja ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BoJsHOBEIE CBOMICTBA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

I/ISYHCHI/IC CBOICTB SJICKTPOMAIrHUTHBIX BOJIH C TTIOMOIIBIO MOOHUJIBLHOTO TCJ'IC(I)OHEL

CgeTtoBble sIBJICHHS.

JlyueBas mopenp cBera. Mcrounuku cseta. IIpsMonuHEiHOE pAacIpOCTpAHEHHE CBETA. 3aTMEHHS
Counnna u JIynel. Otpaxenune cBera. [limockoe 3epkano. 3aKOH OTpaKeHHS CBETA.

IIpenomnenne cBera. 3akoH mpeloMieHHs cBeTa. llodHOe BHYTpPEHHEE OTpaKEHUE CBETA.
Hcnonp30BaHne MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJAX.

Jlunza. Xox mydeit B muH3e. OnTuueckas cuctema ¢oToarnmapara, MUKpOCKOIIa U Teneckora. [ a3 kak
onTHYecKas cucteMma. bauzopykocTs U JalbHO30PKOCTb.

Paznoxenne Oenoro cBera B crekrp. OnbiTel HpioToHa. CrokeHHE CHEKTPalbHBIX IIBETOB.
Hucnepcus csera.



Hemoncmpayuu.

[IpssMONMHENHOE paCIIPOCTPAaHEHUE CBETA.

OtpaxkeHue cBeTa.

[Toryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

Orntuyeckuii CBETOBO/I.

Xon Jiydeit B coOuparomiei JTruH3e.

XoJ 1ydeil B paccerBaroIei JIMH3E.

[Toryuenue n300pakeHU ¢ TOMOILBIO JIUH3.

. [punnun neiictBus ¢oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.

10. Mogens rnasa.

11. Paznoxenue 06emoro cBeTa B CIEKTP.

12. [Tonyuenue 6enoro cBera MpH CI0KEHUU CBETa Pa3HbIX [[BETOB.
Jlabopamopuwie pabomsl u onvimol.

1. HccrnenoBanue 3aBUCMMOCTH yIila OTPaKEHHUsSI CBETOBOTO JIy4a OT yriia MajeHusl.
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2. H3yueHue XxapakTepUCTUK N300paKEHH MPEAMETa B IIIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCHMOCTH yIijia MPEOMIICHUS CBETOBOIO Jiyda OT yIila MaJCeHHs] HA TPAHMIIC
«BO3yX—CTEKIIOM.

[Toryuenne n300pakeHUIA ¢ TIOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne GOKYCHOTO PaCCTOSHUS M ONITHYECKON CHIIBI COOMPAIOIIEH TNH3HI.

OMBITHI O PA3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OIBITHI 11O BOCIIPpHUATHUIO IBETA MMTPEAMCETOB IIPHU UX Ha6JIIOIICHI/II/I 4cpe3 OUBCTOBLIC q)HJII)TpI)I.

o ok

KBaHTOBBIE IBJIEHHS.

OnBITHI Pe3ep<1)opﬂa H IUVIaHCTapHasa MOACIIb aTOMa. Mogens aToMa Bopa. I/ICHYCKaHI/IC U IIOTJIOICHUC

cBera aroMoM. KBanThl. JInHeluaTeie CIICKTPHI.

PagnoakTuBHOCTE. AJb(a, OeTa- U ramMma-usnydenus. CTpoeHrne aTOMHOTO siapa. HykimoHHas Mojiens

aToMHOro siapa. M3oronel. PagnoaktuBHbie npeBpaimienus. [leproa nmonypacmaga aTOMHBIX IEp.

aaep.

SAnepHble peakunu. 3aKOHBI COXPAHEHMS 3apsA0BOTO U MAaCCOBOIO YMCEI. DHEPrus CBSI3U aTOMHBIX
Cas13p Maccsl ¥ 3Hepruu. Peakunn cuntesa u aenenns saaep. Mcrounukn saeprun ComnHua u 3BE37.
Snepnas sHepreTuka. JIeMCcTBUSA paAMOAKTUBHBIX U3JIYYE€HUHN HA )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.

CrHeKTpbl U3JIy4€HUs U TIOTJIOIIECHHUS.

CrnexTpbl pa3IMYHbIX I'a30B.

CrnexTp BoaOpoO/Ia.

Habmonenue tpeko B kamepe BusbcoHa.

PaboTa cuéTunka HOHU3UPYIOUINX U3ITy4EHU.

Perucrpanus usinydeHus IpUPOIHBIX MUHEPAJIOB U MIPOJYKTOB.

Jlabopamopnuvie padbomot u onvimol.

1. HaGmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3TYYECHHUS.

ok ownE

2. HccnenoBaHue TPEKOB: U3MEPEHHE SHEPIMU YACTHUIIBI 10 TOPMO3HOMY IyTH (110 poTorpadusim).

3. H3mepeHue paanoakTUBHOTO (OHA.

IHoBTOpPUTE/IBbHO-0000 110U MOYJIb.

[ToBTOpHUTENEHO-0000IIAOIIMIT  MOAYIh TMPETHA3HAYEH I CHUCTEMaTH3aluu W 0000IeHus

IPEIMETHOTO CO/IEPKAHUS U OIBITA JEATEIbHOCTH, IPHOOPETEHHOTO NMPH U3YYEHUH BCEro Kypca (Gu3mkH, a
TaKkXe JUIs TOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy M0 (u3HMKe s 00ydarouruxcs,
BBIOpaBIIMX ATOT yUEOHBII MpeaMeT.

HpI/I HN3YUCHUU JAaHHOT'O MOAYJIA PCAIM3YIOTCA U CUCTEMATU3HUPYIOTCA BUABI ACATCIbHOCTH, HAa OCHOBE

KOTOPBIX obecreunBaeTCs AOCTHIKCHUC TIPCAMCTHBIX W MCTANIPCIMCETHBIX IINIAHUPYCMBIX PC3YJIbTATOB
O6y‘-ICHI/I$I, (I)OpMI/IpyeTC}I CCTCCTBCHHOHAYYHAasA I'paMOTHOCTb: OCBOCHUC HAYYHBIX MCTOIOB HCCIICAOBAHUSA



SBIICHUM TPHUPOABl U TEXHHUKH, OBJIAZICHUE YMEHHUSAMH OOBSACHATH (PU3MUECKUE SBICHHS, NPUMEHSSA
IMMOJIYYCHHBIC 3HAHU A, pCHIATh 3aAa4u, B TOM YHCJIC KAUCCTBCHHBIC U SKCIICPUMCHTAJILHBIC.

[IpuHIMOHATIBHO JESITENLHOCTHBIA XapakTep JaHHOTO pasjieNa peaqu3yercs 3a CuY€T TOro, 4To
00y4YaroIIHeCs BBIMOIHSIOT 3aaHusl, B KOTOPBIX UM IPE/IIaracTcsi:

Ha OCHOBC IIOJTYYCHHBIX 3HAHUU pacrio3HaBaTb W HAY4YHO 06’b$ICHSITB (bI/I?;I/I‘IeCKI/Ie SABJICHUA B
OKpY’KaroIIel IPUPOJIC U TOBCEIHEBHOM KU3HH,

UCIIOJIb30BATh HAYYHBIE METOJbl MCCICIOBAHUS (DU3UYECKUX SIBICHUN, B TOM YHCIE I MPOBEPKU
THITOTE3 M MOJYYEHHSI TCOPETHUSCKHUX BBIBOJIOB,;

OOBSCHATH HayYHBIC OCHOBBI HAMOOJIEE BAKHBIX JIOCTH)KEHHI COBPEMEHHBIX TEXHOJIOTHIA, HAITPUMED,
MMPAKTUYCCKOr'0 HCIHOJB30BaHUA Pa3JIMYHBIX HCTOYHHMKOB OHCPruvM Ha OCHOBC 3aKOHA IIPCBPALICHUA H
COXpPaHCHUA BCCX U3BCCTHBIX BUAOB SHCPIUH.

Kaxknas w3 TeM JaHHOTO MOMAYJS BKIIIOYACT HKCIEPUMEHTAILHOE HCCICIOBaHHE 000OIIAOIIero
xapaktepa. Mojayib 3aBepliaeTcs MPOBEICHHEM THArHOCTHYECKOW W OIEHOYHOW paboThl 3a Kype
OCHOBHOTO 00IIIeTr0 00pa3oBaHusl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

W3yuyenue ¢uU3MKH HAa YpOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMsI HAIPaBJICHO HA JOCTH)KEHUE

JIMYHOCTHBIX, MCTAITPCAMCETHBLIX U MPCIMCETHBIX 06p330BaTeHBHBIX PE3YyJIbTATOB.

B pesynbrare nzydenusi GuU3MKH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus y 00y4aromerocs OyayT

C(l)OpMHpOBaHBI CICAYIOIIUE JTUYHOCTHBIC PE3YJIBTAThI B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

- IPOSIBJICHNE MHTEPECca K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHICKOW (pU3MYecKOl HAYKH;

- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKIE€HUU OOLIECTBEHHO 3HAUMMBIX M ITHUYECKUX IPOOIIEM,
CBSI3aHHBIX C MIPAKTHUYECKUM IIPUMEHEHUEM JOCTHKECHHUHN (PU3UKU;

- OCO3HaHHE BaKHOCTU MOPAIbHO-3TUUYECKUX MPUHIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTH4YEeCKOro BOCTIMTAHUS:

- BOCHPHUSATHE 3CTETUYCCKUX KadecTB (DM3MUECKON HAyKH: €€ TapMOHHYHOTO TOCTPOSHHS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) 1EHHOCTH HAYYHOI'0 MO3HAHUA:

- OCO3HaHWE IIEHHOCTH (U3MYECKON HAyKW KaK MOIIHOTO WHCTPYMEHTa IMO3HAHUS MHpPA, OCHOBBI
Pa3BUTHS TEXHOJIOTHM, Ba)KHEHIIIEH COCTABISIONIEH KYIbTYpHI,

- pa3BHTHE HAYYHOU JTFOOO3HATEILHOCTH, MHTEPECA K UCCIIEAOBATEIBCKON JICATEIIBHOCTH;

5) dopMupoBanus KyJbTYpPbI 310POBbS M IMOLMOHAJBHOTO 0J1ar0MOJTyYHA:

- OCO3HAHUE IIEHHOCTH 0e30MmacHoro 00pa3a *KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE, BAXKHOCTH
npaBwI 0E30IacHOTO TIOBEACHHSI Ha TPAHCIOPTE, HA JOPOTaX, C OJIIEKTPUYECKHUM M TEIUIOBBIM
000pyIOBaHUEM B IOMAIIHUX YCIOBUSX;

- cOpMHUPOBAHHOCTH HaBhIKA pedIIEKCHH, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOTO K€ MpaBa y
JPYroro 4eJoBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

- aKTMBHOE y4acCTHE B PEUIEHUH MPAKTUUYECKHX 3a]a4 (B paMKax ceMbU, 00pa30BaTeNIbHOI OpraHu3aluy,
ropojia, Kpas) TEXHOJIOTHYECKOW U COIUAIbHON HAMpaBICHHOCTH, TPeOYIOIMX B TOM 4YHCIE H
(bu3MUYeCKUX 3HAHUI;

- HHTEpeC K MPAKTUYECKOMY H3yUeHUI0 podeccuit, CBI3aHHBIX C PU3UKOM;

7) 3K0JIOTrMY€eCKOT0 BOCIIMTAHMS:

- OpUEHTaIlMsi Ha MpPUMEHEHHE (PU3NYECKHX 3HAHWHN A pEeHIeHUs 3a1ad B OOJACTH OKpYXKarollen
Cpelibl, INIAHUPOBAHUS IIOCTYNKOB U OLIEHKU WX BO3MOXKHBIX MOCIIEICTBUM JIJIs1 OKPYXKAIOILEH CPebl;

- OCO3HaHME TI100aJTHFHOTO XapaKTepa IKOJOTUYECKUX MTPOOJIEM U MyTel UX pelIeHNs;

8) ajanTaunu K U3MEHSIOIIUMCS YCJIOBHSAM COUAIBLHOI U MPUPOIHOI cpeabl:

- MOTpPeOHOCTh BO B3aUMOJACWCTBMM TMPH BBITOJHEHUU WCCIEAOBAHUNA W TIPOEKTOB (HUIUUECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

- TIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YepPe3 MPAKTUUECKYIO JAEATETHHOCTD;

- moTpeOHOCTh B (OPMUPOBAHMM HOBBIX 3HAHWMA, B TOM 4Hcle (GOPMYIUPOBATH HJEU, MOHSATHS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBICHUSX;

- 0co3HaHue Je(UIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acT (pU3uKu;

- IJITAHUPOBAHUE CBOETO PA3BUTHUS B PUOOPETEHUH HOBBIX (DM3MUECKUX 3HAHUIA;

- CTpeMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBS3U MPUPOJBI, OOIIECTBA U IKOHOMHUKH, B TOM
YHCIIe C UCTIOIh30BaHHEeM (PU3UUECKIX 3HAHUM;



® - OIICHKa CBOUX JEHCTBUU C Y4ETOM BIUSHUS HA OKPYXKAIOMIYIO CpPEay, BO3MOXKHBIX TJI00aTbHBIX
OCJIEACTBUI.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbraTte ocBoeHusi mporpaMMbl mo (uU3MKe Ha YPOBHE OCHOBHOIO 001Iero oOpa3oBaHHUS Yy
oOyyaromierocsi OyayT cpOpMHpPOBaHBI MeTampeAMeTHbIe Pe3yJbTAThl, BKIIOYAIOIINE MO3HABATEIbHBIE
YHHUBEpCaJbHblE yueOHbIE JCHCTBHS, KOMMYHHKAaTHUBHBIE YHHUBEpCaJbHblE ydeOHBbIE JEHCTBUS,
pEryJATUBHbIEC YHUBEPCAJIbHbBIE YUeOHBIE JCHCTBUS.

ITo3HaBaTeabHbIE YHuBEpPCAJAbHBIC y‘leﬁHBle JeHCTBUA

Ba3oBble JJornueckue aeicTBus:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);

yCTAaHABJIMBATh CYIIECTBEHHBI TpHU3HAK KiIAacCH(PUKAWK, OCHOBaHHMA JJIsi 00OOmIeHWS U
CpaBHEHHS;

BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHMS B pacCMaTpuBaeMbIX (akTax, [JaHHBIX U
HAOIIOICHUSAX,, OTHOCSAIIMXCS K (DU3UUECKUM SIBIICHUSIM;

BBISIBIISIT NTPHYUHHO-CIICICTBEHHBIC CBSI3W NPU W3YUYEHUHM (U3WYECKUX SBICHHHA M TPOIECCOB,
JIeNIaTh BBIBOJBI C MCIOIB30BAaHUEM ACIYKTUBHBIX M WHAYKTUBHBIX YMO3AKIIOUEHH, BBIIBUTaTh
TUIOTE3bl O B3aUMOCBA3SIX (PU3NUECKUX BEIHYUH;

CaMOCTOSITENIbHO BbIOMpaTh crmoco0 pemieHus yueOHOM ¢uznyueckol 3amauu (CpaBHEHHE
HECKOJIbKUX BAapUAHTOB pEIICHHUs, BBHIOOP HauOoliee MOAXOISIIET0 ¢ Y4€TOM CaMOCTOSITEIHHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHA.

HCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IIO3HAHNS;

IPOBOAMTH IO CaMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOXHBIA (pU3nueckuii
HKCIIEPUMEHT, HEOOBILIOE UCCIIeI0OBaHNE (PU3NYECKOTO SBIICHUS;

OLICHMBAaThb Ha TNPUMEHUMOCTb M JIOCTOBEPHOCTh HH(OpMAILIMIO, TOIYYEHHYI0O B XOJ€
WCCIIEIOBAHMS WM DKCIIEPUMEHTA;

CaMoOCTOSITENIbHO  (hOpMyJIMpoBaTh OOOOLIEHHS M BBIBOJBI IO pe3yJbTaTaM MPOBEIEHHOTO
HaOJI0IeHNUs, OIIBbITA, UCCIICOBAHMS;

IIPOrHO3MPOBATh BO3MOXKHOE JajibHElIIee pa3BUTHE (PU3HMUECKUX MPOLECCOB, a TAKXKE BBIIBUTAThH
HPENONI0KEeHUs 00 UX Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHSATh pa3InYHble METOAbI, HHCTPYMEHTBI M 3alpochkl MpU MOUCKE U 0TOOpe MH(popManuu
WIN JAHHBIX ¢ YYETOM NpeIIokKEeHHON yueOHol pusnueckoii 3a1auu;

aHaJTM3UPOBaTh, CUCTEMATHU3UPOBaTh U WHTEPIPETHPOBATH MH(POPMALMIO PAa3IUYHBIX BUJIOB U
bopMm npencTaBIeHUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMalbHYI0  (GOpMYy  MpeACTaBiIeHHS HMHOpMALMM U
WJUTIOCTPUPOBATH pelllaeMble 3314l HECIOKHBIMU CXEMaMH, TuarpaMMaMu, HHOM rpadukoil 1 ux
KOMOMHAIUSIMH.

KoMMyHuKaTHBHBIC YHHBepcaabHble y4eOHbIe JeHCTBHUSA:

B XOJ€ OOCYXIeHHUs Y4eOHOro Marepuaia, pe3yJbTaTOB JIA0OpaTOPHBIX pabdOT M IPOEKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl W BBICKA3bIBATh HWJCH, HAIlCJICHHBIE Ha
peleHre 3a7a4u U IoAepKaHue 0JIaroKenaTeaTbHOCTH OOIIEeHUS;

COTOCTABJISITH CBOM CYXKICHHS C CYXICHUSMHU APYTUX YYaCTHHKOB Juajora, oOHapy>KHUBaTh
pa3inyure U CXOJICTBO MO3UIINN;



BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyOMYHO TPEACTABIATh PE3YyIbTAThl BBIMOJHEHHOTO (U3WYECKOTO ONbITa (IKCIIEPUMEHTA,
MCCJICIOBAHMS, IPOEKTA);

MOHUMATh M UCTIOJIB30BaTh MIPEUMYIIIECTBA KOMAHIHON U WHIUBUAYATBHONH paOOThI MPU PEIICHUN
KOHKPETHOU (pU3U9IeCcKOi poOIeMb;

NPUHUMATh 1eJId COBMECTHOM JIESTEIBHOCTH, OPTraHW30BBIBAThH JCHCTBUS MO €€ JOCTHIKEHHIO:
pacrpenensaTs poin, 00CyKIaTh MPOIECChl U PE3YIbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUS
HECKOJILKHX JIFOJICH;

BBIMOJIHATH CBOO YacTh pabOThI, IOCTUTAst KAYECTBEHHOTO Pe3yJIbTaTa Mo CBOEMY HAIPABJICHUIO U
KOOPJMHUPYSI CBOU ACUCTBHSI C IPYTUMHU WICHAMU KOMaH/IbI;

OLICHUBATh KA4yeCTBO CBOET0 BKJaJa B OOIIMHA MTPOAYKT MO KPUTEPHUSAM, CAMOCTOSTEIHHO
c(OpMYIIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranu3anus:

BBISBIIAATH NPOOJEMBbl B JKU3HEHHBIX M Y4YEOHBIX CHUTyallUsAX, TpeOyOUMX Uil peleHUs
(bu3nyeCKUX 3HAHMIA;

OPUEHTUPOBATLCSA B PA3JIMYHBIX IOAXOJAX MPUHATUS PELICHUH (MHAMBUIYaJbHOE, MPHUHSITHE
pelIeHus B rpyIIe, IPUHITHE PEILIEHUH TPYIOoil);

CaMOCTOSITEJIbHO COCTaBIIATh AJITOPUTM pelIeHUs (PU3MUECKOM 3a/1aul WM IUIaHa UCCIIEI0BAHUS C
y4€TOM MMEIOIMXCSl PECYpPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH TpeiaracMble
BapHaHThl PELICHUI;

JieNaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLIMOHAIbHbII HHTE/IEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeuIaraTh IIaH €€ U3MEHEHNS,

OOBSACHATH NPUYUHBI JOCTHUKEHUS (HEJOCTUKEHMSI) PEe3yJIbTaTOB JIEATEIbHOCTH, JaBaTh OLEHKY
nproOpPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh (B TOM UHCJIE€ B XOJ BBIIOJHEHHUS (PUINYECKOTO
UCCIICIOBAaHMST WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB, HM3MEHUBLIMXCS CHUTYaIHUi,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIIOBUSM;

CTaBUTh ce0sl HAa MECTO APYroro 4eyjoBeKa B XOJ€ CIopa WIM JUCKYCCUM Ha HAy4YHYIO TEMY,
[IOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro;

NpU3HaBaTh CBOE MPABO Ha OLIMOKY MpPU pelleHur (PU3NYECKUX 3aJad UM B YTBEP)KJICHHSIX Ha
Hay4HbIE TEMBI M TAKOE K€ IIPaBO IPYroro.

INPEJIMETHBIE PE3YJIBTATDI

K koHiy oOyueHuss B 7 Kjacce NpeaMETHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)arTb
c(OpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHUI:

UCTIONIb30BATh TMOHATHS: (U3NYECKUE U XHUMHYECKUE SIBIICHUS, HAOMIOJCHHE, SKCIIEPHUMEHT,
MOACIb, THIIOTE3a, CIAWHMHIIBI CbI/ISI/I'-IeCKI/IX BCJIMYMH, aTOM, MOJICKYJIa, arp€raTHbIC COCTOSAHUSA
BemecTBa (TBEpIOE, KHUAKOE, Ta3000pa3HOE), MeXaHW4Yeckoe MABMKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEHHOE), TpPaeKTOpUs, pPaBHOACHCTBYyIOmas cuiua, naedopmanus
(ympyrasi, IacTU4ecKas), HEBECOMOCTh, COOOIIAIOIINECS] COCY/IbL;

pa3nuuath sBieHus (quddys3us, TEIIOBOE BUKEHIE YaCTHUI] BEIIECTBA, PABHOMEPHOE JIBUIKEHUE,
HCPAaBHOMCPHOC JIBWIXCHHUE, HWHEPLUA, B3aHMO}1€ﬁCTBHe TCJI, PaBHOBECUC TBép}II)IX TSI C



3aKperUIEHHOM OChbIO BpallleHUs, Mepeaadya AaBieHUs TBEPIbIMU TEIaMH, KUIKOCTIMU U Ta3aMu,
atMoc(epHoe HaBieHUe, TNIAaBaHUE Tell, MPEBPAIICHUS] MEXaHUYECKOW YHEPTHH) TIO0 OMHCAHUIO UX
XapaKTEpHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3HUECKOE SIBICHUE;
pacro3HaBaTh MPOSBICHUE N3YYCHHBIX (DU3MUECKUX SBICHUN B OKPYXKAIOIIEM MHUPE, B TOM YHCIIE
duznyeckue SBJICHHS B MPUPOJE: MPUMEPHl ABMXKEHUSA C PA3IMYHBIMU CKOPOCTSIMHU B KUBOW U
HEXMBOW TpUPOJIE, JCHCTBHE CHJIBI TPEHHs B IPUPOJIE U TEXHUKE, BIHUSIHHUE aTMOC(HEpPHOro
JABJICHUS HA JKUBOW OpPraHM3M, TUIaBaHWE PBIO, phIUard B TEJIC YEIIOBEKA, MPU ITOM IMEPEBOIUTH
MPAKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIICISTH CYIICCTBCHHBIC CBOMCTBA (TMPHU3HAKU) (QUBHUYECKUX
SIBIICHHI,

OTHCHIBATh M3yYEHHBIC CBOMCTBA TeN U (U3MUECKUE SBJICHHUS, UCTONB3Ysl (PU3MUECKUE BEITMUUHBI
(Macca, 00BbEM, MIIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH,
CHJIa TSDKECTH, BeC TejJa, cuja TpeHus, JAaBieHue (TBEPAOro Tena, >KUIAKOCTH, rasa),
BBITAJIKMBAIONIAs CWJIa, MeXaHWdeckas paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHIIBI,
KOX(P(UITMEHT MOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KHHETHUYECKAsl M TOTCHIIMAIbHAS SHEPTHUs), IPH
OMMCAHUU TIPABWIBLHO TPAKTOBATh (DU3MUECKUI CMBICT UCIIOJIb3yEeMbIX BEJIMYHH, X 0003HAUCHUS
U eIUHULBI (PU3NYECKUX BEIUYHMH, HAXOJUTHh (OPMYJbI, CBS3BIBAIONIME MAAHHYIO (DU3HMYECKYIO
BCJIMYMHY C JIPYTUMHU BEIMYUHAMH, CTPOUTH TpaHKU H3yYCHHBIX 3aBUCHUMOCTEH (HU3HUECKUX
BEJINYUH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3UYECKUE SABJIICHHS U MIPOIIECCHI, UCTIONIb3YS MPaBUIIA CIIOKEHUS
cui (BIOJIb OTHOM MpsIMOiA), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, MpaBUJIO PaBHOBECHS
pbiyara (0J10Ka), «30J0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPAHEHHS MEXaHHUECKON SHEpruu, nmpu
9TOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MATEMAaTUYECKOE BBHIPAKEHUE;
00BSACHATH (PU3UYECKHUE SBJICHMUSI, ITPOLIECCHI U CBOMCTBA TN, B TOM YUCJIE U B KOHTEKCTE CUTYaIlHii
MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBIABISATh MPUUYUHHO-CICICTBCHHBIE CBS3U, CTPOHUTH
o0bsicHeHne W3 |—2 JOrMYecKWX IIaroB ¢ OMOpoi Ha |—2 W3y4eHHBIX CBOWMCTBA (PH3UUECKUX
ABIICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTth pacu€THbIe 3aaud B 1—2 NEUCTBUS, WCIOIB3YS 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE
dbusznueckue BENWYMHBI: Ha OCHOBE aHajdM3a YCJIOBUS 3aJauyd 3alUChIBaTh KPATKOE YCJIOBHE,
MOJICTABIATh (PU3MUECKHUE BETUYUHBI B (JOPMYIBI M MPOBOAUTH PACUETHI, HAXOAUThH CIIPABOUYHBIC
JaHHbIE, HEOOXOIWMBbIE IS peHIeHUs 3ajJad, OICHUBATh PEATUCTUYHOCTh IOTYyYEHHOMN
(U3UYECKON BEITMYUHBIL;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh IMPU MOMOIIM (PU3UYECKUX METOJOB, B
OTNHUCAHUU HCCIEOBAaHUSL BBIJCIATh IMPOBEPSEMOE TMPEANONIOKEHHE (TUIIOTE3Y), pa3inudaTh M
WMHTEPIPETUPOBATH MOTYyYEHHBIA PE3yNbTaT, HAXOAUTH OLIMOKH B XOJI€ OMbITA, AETaTh BBIBOJIBI IO
€ro pe3ynbTaTam;

MPOBOAMUTH OMBITHl MO HAOMIOJEHUI0 (U3NYECKUX SBICHUM WM (PU3NYECKUX CBOMCTB Tell:
dbopMynupoBaTh MPOBEPSIEMBIE MPEINONIOKEHUs, COOUpaTh YCTAaHOBKY U3 TMPEIOKEHHOTO
000pyI0BaHNs, 3aMUCHIBATh X0 OIBITA U ()OPMYITHUPOBATH BHIBO/IBI;

BBIMIOJHATh TpSMbIE HM3MEPEHHUS pPACCTOSHUS, BPEMEHH, MacChl Tela, O00bEéMa, CHIIBI H
TEMITEpaTyphbl C WCIIOJH30BAHUEM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMHUCHIBATH MOKA3AHMS
npubOOPOB ¢ YUETOM 3aJaHHON aOCONMIOTHON MOTPENTHOCTH U3MEPEHHI;

MPOBOJIUTH MCCJIEIOBAHWE 3aBUCUMOCTH OJHOW (U3MYECKOW BETUYMHBI OT JPYrod C
WCIIOJIb30BAHUEM NPSIMBIX M3MEPEHUN (3aBUCHMOCTH IYTH PAaBHOMEPHO ABMXKYILErOCs Tena OT
BPEMEHH [BIDKEHHUS TeNla, CUJbl TPEHHUS CKOJIBXKEHHS OT Beca Tella, KadecTBa 00pabOTKH
MMOBEPXHOCTEH TENl M HE3aBUCUMOCTH CHJIBI TPEHHS OT IUJIOMIATX COMPUKOCHOBEHHUS TEI, CHIIbI
YOPYTOCTH OT Y/UTMHEHUS MPY>KUHBI, BRITAJTKUBAIOIIEH CHUJIBI OT 00hEMa MOTPYKEHHON YacTH Tema
U OT IJIOTHOCTH >KUIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tella, OT TIYOWHBI, Ha KOTOPYIO
MOTPYKEHO TEeJO, YCIOBUH TIaBaHUs Tell, yCIOBUI paBHOBECHs phlyara v OJI0OKOB), yUacTBOBAaTh B



IUTAHUPOBAaHUM Y4EOHOTO HCCIE0BaHUs, COOMPATh YCTAHOBKY M BBIOJIHATH U3MEPEHUS, CIEIys
NPEUIOKEHHOMY IIJIaHy, (UKCHUPOBATh pe3yabTaThl MOJIYYEHHOM 3aBUCHUMOCTH (PU3HUECKUX
BEIMYMH B BHUJAE MpPEUIOKEHHBIX TaOnMIl M IpaduKOB, J[€NaTh BBIBOJABI IO pe3yjbTaTaM
UCCIIC/I0BaHMS;

IPOBOJIUTh KOCBEHHBbIE H3MEPEHUs (PU3MUECKUX BEIUYMH (IUIOTHOCTh BELIECTBA MKHUJIKOCTH U
TBEPOrO TeNa, CHJIA TPEHUS CKOJBXKEHUsS, JaBI€HUE BO3/yXa, BBITAIKMBAIOLIAS CHJIA,
JeMCTBYIONIAs HAa TOTPYKEHHOE B XKHUJKOCTH TENO, KOI)(UIUMEHT MOJIE3HOTO NEHCTBUS MPOCTHIX
MEXaHU3MOB), CIIEAYS MPEIOKEHHOW WHCTPYKIMU: TMpPHU BBITOJHEHUHM HW3MEPEHUH COOHpaTh
9KCHEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHHE HCKOMOH BEJIMYNHBI;

coOJII0/IaTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000pYI0OBaHUEM;
yKa3blBaTh NPUHIUNBI JEHCTBHS NPHOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOINAIOIIMECs COCYAbl, 0apoMeTp, pbluar, MOJBHKHBIM M HETOABMXHBIN OJIOK,
HaKJIOHHAs [JIOCKOCTb;

XapaKkTepU30BaTh MPUHLIUIBI ACHCTBHS U3YYEHHBIX IPHOOPOB U TEXHUYECKUX YCTPOHCTB C OMOPO
Ha UX OIHUCaHUA (B TOM YMCIe: NOJUINITHUKY, YCTPOMCTBO BOJONPOBOA, THAPABIMUYECKHUI IIpecc,
MaHOMETpP, BBICOTOMEp, IOPILIHEBOM HAcOC, apeoMeTp), HCIONIb3ys 3HAaHUS O CBOMCTBax
du3nUecKux sBICHUIA U HEOOXO0MMbIe (PU3MYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJUTE TPUMEPH (HAXOAWTH HMHOOPMAIMIO O MPHUMEPax) MPAKTUYECKOTO HCIOIH30BAHUS
(GU3HYECKUX 3HAHHWK B IMOBCEJIHECBHOM >KH3HU IS 0OecrieueHus: 0€30MacHOCTH TIPH OOpaIlCHUN C
npubopaMM U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 370POBbS U COOJIIOJCHHS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOLIEH cpere;

OCYILECTBIISATh OTOOp HMCTOYHUKOB MH(popManuu B HHTepHETe B COOTBETCTBUU C 3aJaHHBIM
IIOUCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOLIMXCS 3HAaHUM M IyTéM CpaBHEHUS pa3IMYHbIX
HCTOYHUKOB BBLICTATh WH(POPMALMIO, KOTOpasl SBJSIETCS NPOTUBOPEYMBON WIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTIONB30BaTh MpPH  BBIIOJHEHWHM YYEOHBIX 33JaHUN  HAYYHO-TIONMYJSPHYIO JIHTEPATypy
(bU3MUECKOro cosepkaHus, CIpaBOYHbIE MaTepHalibl, pecypchl ceTu MIHTepHeT, BlaieTh NpuéMaMu
KOHCIIEKTUPOBAHUs TEKCTa, IMpeoOpa3zoBaHus HH(OpManuu M3 OAHOM 3HAKOBOW CHUCTEMBI B
ApYTyIO;

co03/1aBaTh COOCTBEHHbIE KpaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUsI Ha OCHOBE 2—3 MCTOYHUKOB
uH(popMaluu (pU3NIECKOrO COAEpKAHUSI, B TOM YHCJEe MyOIMYHO JAeNaTh KpaTKUe COOOIIEHUS O
pe3ynbTarax IpPOEKTOB WM Y4E€OHBIX MCCIEAOBAHUN, NIpPU ATOM TIPAaMOTHO MCIIOIb30BATh
U3y4eHHbIN MOHATUHHBIN anmnapar Kypca (pU3MKH, COTPOBOXKIATh BBICTYIIJICHHE IIPE3EeHTalU el
IIPY BBIITOJTHEHUN YYEOHBIX MPOEKTOB M HMCCIIEOBAHWI paclpeneNsTh OO0sS3aHHOCTH B TPYIIE B
COOTBETCTBUHM C TIOCTAaBJICHHBIMHM 3aJlauaMH, CJIEJUTh 3a BBIIOJHEHUEM IUIaHAa JACHCTBU,
aJIeKBaTHO  OLIEHMBAaTh COOCTBEHHBIH BKJIAJ B JIEATENIBHOCTh TIPYIIbI, BBICTpAaUBATh
KOMMYHHKAaTHBHOE B3aUMOJCHUCTBUE, YUUTHIBAS MHEHUE OKPYKAFOIIUX.

K koHny obOyuenuss B 8 kjacce npeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)arTb
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

WCIIOJIb30BaTh IMOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOC ABM)KCHHE ATOMOB U MOJIEKYII,
arperaTHble COCTOSIHMS BEILECTBa, KPHUCTAIMUECKHE W aMop(HBIE Teja, HACHILEHHBIH U
HEHACBIIICHHBIA I1ap, BJIAXXHOCTb BO3/AyXa, TEMIEparypa, BHYTPEHHsS DHEPIUs, TEIIIOBOMU
JIBUTaTeNb, JJIEMEHTApHBIA JJIEKTPUYECKUM 3apsl, JJIEKTPUYECKOE II0JIe, NPOBOJHUKH U
JIUAJIEKTPUKH, TOCTOSIHHBIN AEKTPUYECKUN TOK, MArHUTHOE I10JIE;

pasnnyath ABJICHMs (TEIUIOBOE PACHIMPEHHME U CXKaTue, TeIsonepenada, TEIIOBOE PaBHOBECHE,
CMayuBaHUE, KANWUIAPHBIC SBJICHUSA, WCIApPEHHE, KOHJEHCAlUs, IUIAaBICHUE, KPUCTAJLIU3ALM
(oTBepAeBaHUE), KHIIEHHE, Terulonepeaaya (TEIUIONPOBOJHOCTb, KOHBEKIMS, H3JIy4YEeHHUE),
JNIEKTpU3alKsA TeEJ, B3aUMOJCHUCTBHE 3apsAlO0B, NEUCTBUSA DJIEKTPHUYECKOTO TOKAa, KOPOTKOE



3aMbIKaHHEe, B3aMMOJCHCTBHE MAarHUTOB, JCHCTBME MArHUTHOTO IOJII HA NMPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAsE MHIAYKLHMS) N0 OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JAaHHOE (PU3UUYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBICHHE U3YUYCHHBIX (PU3NUECKUX SBJICHUN B OKPYXKAIOIIEM MHpPE, B TOM YHCIE
(bu3nyeckue sIBIECHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHNE U KallWUIAPHbIE SBJICHUS B IPUPOAE,
KpHUCTaJIbl B IpUpoJie, u3nydeHue CoiHIla, 3aMep3aHue BOLOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHUe
pOCBI, TyMaHa, WHEs, CHEra, 3JeKTPUYECKHE SBJICHUS B aTMocdepe, SJICKTPUUYECTBO KUBBIX
OpPraHu3MOB, MarHUTHOE ToJIe 3eMJIH, Jpei] MOIIOCOB, POJIb MAarHUTHOTO TOJISA JJISl JKU3HU Ha
3emiie, MOJSIPHOE CHUSHUE, IIPU ATOM IE€PEBOAMTH MPAKTUYECKYIO 3aJady B y4eOHYIO, BBLIENIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBJICHUH;

OIKCBIBATh U3y4YEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBJICHUS, UCIIONb3Ysl (PU3NUYECKUE BEITUUMHBI
(TemmnepaTypa, BHYTPEHHss 3HEPrus, KOJIMYECTBO TEIUIOTHI, YAEIbHAs TEIIOEMKOCTh BEILECTBA,
ylleNbHas TEIUIOTa IUIABJICHUS, yAeIbHas TeIIoTa NapooOpa3oBaHus, YIEIbHAs TEIUIOTa CTOPAHHS
TOIJINBA, KOA(PQHUIMEHT IOJIE3HOTO NIEHCTBHS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BIIAKHOCTb
BO3/yXa, JJIEKTPUYECKUN 3apsi, CHJIAa TOKa, 3JIEKTPUUYECKOE HAIPSHKEHUE, COINPOTUBIICHUE
IPOBOJIHUKA, YJEJIbHOE CONPOTUBIIEHUE BELIECTBA, pab0oTa M MOIIHOCTb 3JIEKTPUUYECKOI'O TOKA),
IIPY OTIMCAHHUH MTPABUIIBHO TPAKTOBATH (PU3NYECKUN CMBICI UCTIOIB3yEMBIX BETUYMH, 0003HAYCHUS
U eIUHHUIBI (PU3MYECKUX BEIMYMH, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIIME JAaHHYIO (HU3HYECKYIO
BEJIMYMHY C JPYIMMHU BEJIMYMHAMH, CTPOUTH IpaMKHU H3YYEHHBIX 3aBHUCHUMOCTEH (hru3nyecKux
BEJIUYMH;

XapakTepu3oBaTh CBOICTBAa Tes, (U3NYECKHUE SBJICHUS U IPOLECCHI, HCIOJIb3YS OCHOBHBIE
HOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpUHM CTPOCHMs BELIECTBA, NMPUHIMII CYNEPIIO3ULUU
noJie (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma Jjisi ydJacTKa I,
3akoH J/xoymns—JleHna, 3aKOH COXpaHEHHUsI SHEPTHH, IIPH 3TOM JIaBaTh CIOBECHYIO (HOPMYITUPOBKY
3aKOHAa U 3aIIMChIBaTh €0 MaTeMaTUYECKOE BbIPa)KEHUE;

OOBSICHATH (PU3MUYECKUE TPOLECCHl M CBOMCTBA TeNl, B TOM YHCIE€ M B KOHTEKCTE CHUTYaIHi
NPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUUMHHOCIEICTBEHHBIE CBS3M, CTPOMTH
0o0BsicHeHHe M3 1—2 JIOrMyecKkux MIAaroB ¢ Oonopoil Ha 1-2 K3y4YEHHBIX CBOMCTBA (PU3NYECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pewmiath pacuéTHble 3aJa4d B 2—3 JeHCTBUSA, UCIONB3YS 3aKOHBI UM (OPMYJbI, CBS3BIBAIOLINE
¢u3nveckre BEIMYMHBI: HAa OCHOBE aHAlM3a YCIIOBHS 3aJaud 3allMChIBaTh KPATKOE YCIIOBHE,
BBISBIIATh HEJOCTAaTOK J@HHBIX JUId pELIeHHs 33Jayd, BBIOMpaTh 3aKOHbI U (OPMYIIBI,
HEoOXoauMble Al €€ pelleHus, NMPOBOAMTH PACUETHI M CPABHMBATH MOJYYEHHOE 3HAYCHHE
($U3NIeCKOil BETMUNHBI C U3BECTHBIMHU JIaHHBIMHU;

pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOXKHO PELIMTh MHpU TOMOLIM (U3UYECKHX METOJIOB,
UCTIONB3YSl OIMCAaHHWE WCCIEeNOBAHUSA, BBIJCIATH IPOBEPSIEMOE MPENIOIOKEHHE, OLEHUBATH
NPaBUIHHOCTH MOPSAKA MPOBEACHUS UCCIIEIOBAHUS, I€IaTh BEIBOIBI;

NIPOBOJUTH OIBITH IO HAOMIOACHUIO (U3UYECKUX SBICHUH WM (PU3HUYECKHX CBOWCTB Tell
(KanmMJUIIpHBIE SBJICHUS, 3aBICUMOCTD JJABJICHUS BO3/IyXa OT €ro 00bhEMa, TeMITepaTyphl, CKOPOCTH
npolecca OCTHIBAHMSI W HAarpeBaHUS MPU M3IYyYEHMH OT IIBeTa M3JIydarouied (MOrJonaroneil)
MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOJAbI OT TEeMIepaTrypbl KHJIKOCTH U IJIomamd eé
MIOBEPXHOCTH, DJICKTPU3AIUSA TeN M B3aUMOJCHCTBUE JJICKTPUYECCKHUX 3apsOB, B3aWMOJIEHCTBHE
MOCTOSIHHBIX MAarHWTOB, BH3YaJIM3alldsi MAarHUTHBIX TOJIEH ITOCTOSHHBIX MAarHUTOB, JCHCTBUS
MarHUTHOrO TOJS Ha TPOBOAHMK C TOKOM, CBOMCTBAa AJIGKTPOMAarHuTa, CBOMCTBa
AIIEKTPOABHUraTENS IIOCTOSHHOTO TOKA): (GOPMYIUPOBATh IPOBEPSIEMbIE MTPEANOI0KEHUS, COOUPATh
YCTaHOBKY U3 TPEJIOKEHHOTO 000PYIOBaHMsI, OTIMCHIBATH XO/I OIBITa U (JOPMYITHPOBATH BHIBOJIBI,



BBITNOJIHATh IPSIMBIE U3MEPEHHS TEMIIEPATyphl, OTHOCUTEIBHON BIIAXKHOCTH BO3yXa, CHJIBI TOKa,
HaNpsDKEHUsl C MCIOJIb30BAaHMEM AHAJIOTOBBIX NPHOOPOB M JAaTUYUMKOB (PU3MUECKUX BEIMYUH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUH C YUETOM 33JaHHOM aOCOIIOTHOW MOTPEIIHOCTH;

IPOBOJIUTH MCCIIEJOBAaHUE 3aBUCUMOCTH OJHOM (U3MUECKOW BEIMYUHBI OT JPYyro ¢
MCIIOJIb30BAaHUEM MPAMBIX H3MEPEHUI (3aBUCUMOCTD COIPOTHBIIEHHUS MPOBOJHUKA OT €ro JUIMHBI,
IJIOMIAIU [TONIEPEYHOIO CEUYEHHUS U YIEIbHOIO COIIPOTUBIICHHS BEILECTBA IPOBOJAHMKA, CHUJIbI TOKA,
UAYLIETO Yepe3 IMPOBOJHUK, OT HANPSDKCHUS Ha IPOBOJHUKE, HCCIIEI0BAaHUE ITOCIIEI0BATEIBHOTO U
HapajjIeIbHOTO COEAMHEHUH MTPOBOJIHUKOB): IUIAHUPOBATh UCCIIEI0BaHUE, COOUPATh YCTAHOBKY U
BBITOJIHATh U3MEPEHUs, CIEAYs MPEUIOKEHHOMY IUIaHy, (PUKCHPOBATH Pe3yJbTAaThl MOITYYEHHOU
3aBHCHUMOCTH B BHJIE TaOJIUIl ¥ TpaUKOB, JENIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS;
IPOBOJUTH KOCBEHHBIC WM3MEPEHHUs (U3NUECKUX BEIMUYUH (yIelibHAs TEIUIOEMKOCTh BEIECTBA,
COIIPOTHBIICHUE MPOBOJHMKA, pPabOTa M MOIIHOCTH D3JIEKTPUYECKOTO TOKa): IUIAHHUPOBATH
U3MEpPEHUs, coOUpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY, CIEAys NPEAJIOKEHHONH HHCTPYKLUH, U
BBIUNCJIATh 3HAYCHUE BEIIMYUHBI,

co0uIro1aTh MpaBuiia TEXHUKH O€30I1aCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000pYyI0BaHUEM;
XapakTepu30BaTh MPUHLUIIBI AEHCTBUS U3YYEHHBIX IPHOOPOB U TEXHUUECKUX YCTPOHCTB € OMOPOi
Ha UX ONHUCaHUs (B TOM 4HCIE: CHCTEeMa OTOIUICHHMs JOMOB, TMTPOMETp, HapoBas TypOuHa,
amMIepMeTp, BOJIBTMETP, CUETYMK ODIEKTPUUYECKOH SHEPTHH, 3JICKTPOOCBETUTENIBHBIE MPUOOPEI,
HarpeBaTeJIbHbIE IEKTPONPUOOPHI (IPUMEPHI), INEKTPUUECKUE MTPETOXPAHUTEINH, JJIEKTPOMArHUT,
3JIEKTPOJIBUTATElb ITOCTOSIHHOTO TOKA), UCIOJIb3Ysl 3HaHUS O CBOWCTBaX (PU3MUECKUX SIBICHUH U
HEeo0Xo1uMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTble TEXHUYECKHE YCTPOMCTBA W M3MEPHUTEIbHbIE HPUOOPHI MO CXeMaM H
CXEMaTHYHBIM PUCYHKaM (’KMJIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUraTElb
BHYTPEHHEI'0 CropaHusi, 3JEKTPOCKON, PEOCTaT), COCTABJIATb CXEMbl SJEKTPUUECKUX LENen C
IIOCJIEIOBATEIbHBIM U NApaJUICJIbHBIM  COCIMHEHHEM  DIIEMEHTOB, pas3jv4yas  yCIOBHBIE
0003HAUEHMSI FTIEMEHTOB JIEKTPUUYECKUX LIETIeH;

NPUBOJIUTH MPUMEPHI (HAXOOUTh HMH(OpPMAIMIO O NpUMEpax) MNPAKTUYECKOTO HCIIOJIb30BAHUS
¢u3nUecKux 3HaHUHM B NMOBCETHEBHOM JKU3HU JJIs obecnieueHus: 6€30MacHOCTH MU 0OpalleH!H ¢
npuOopaMl M TEXHUYECKHMH YCTPOICTBaMH, COXpPaHEHHUS 3/0pOBbS M COOJIIOJEHUS HOPM
HKOJIOTUYECKOTO ITOBEJICHUS B OKPYKAIOLIEH Cpelie;

OCYIIECTBIIATh MOMCK HUH(pOpManuu (U3NUECKOro cojepkaHus B VIHTepHeTe, Ha OCHOBE
MMEIOLINXCS 3HAHUH U MyTEM CpaBHEHMSI JOIOJIHUTENbHBIX UCTOYHUKOB BBIIEIATH HH(OPMALINIO,
KOTOpasi ABJISETCSA MPOTUBOPEUHNBOI UM MOXKET OBITh HEJIOCTOBEPHOM;

UCIIONIb30BaTh MpPU  BBIMOJIHEHWHM Y4YEOHBIX 3aJlaHUil  HAY4YHO-TIONMYJIAPHYIO  JIUTEPATypy
(bU3MUEcKOro cosepkaHus, CIpaBOUHbIE MaTepHalibl, pecypchl ceTu MIHTepHeT, BlaieTh NpuéMaMu
KOHCIIEKTUPOBAHUs TEKCTa, IMpeoOpa3zoBaHus HH(OpManuu M3 OAHOM 3HAKOBOW CHUCTEMBI B
APYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE U KPAaTKUE YCTHBIE COOOIIeHNs, 00001mas nHdopMaruo us3
HECKOJIbKUX HCTOYHUKOB (DHU3MYECKOTO COJEP)KAHUS, B TOM YMCIE MYOJIMYHO TPEACTABIATH
pe3ynbTaThl IMPOEKTHOM WM  HUCCIENOBATEIbCKOW JIEATEIBHOCTH, MPH 3TOM TI'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIH MOHATHUHHBIN anmapar Kypca (U3MKH, CONPOBOXKIATh BBICTYIUICHHE
MpE3EHTALUEM;

IpY BBIOJHEHUU YYEOHBIX MPOEKTOB U MCCIENOBAHUN (DU3MUYECKHX IPOLECCOB paclpenensiTh
00513aHHOCTH B TpYIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3aJla4aMHU, CIEAUTDH 3a BBINOJIHEHUEM
IJlaHa JEeWCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OLEHUBAaTh COOCTBEHHBIH BKJIaJl B
JeATEIbHOCTh I'PYIIIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJEUCTBUE, MPOSBIIAs TOTOBHOCTh
paspematbe KOH(PIUKTHI.



K konmy oOydenus B 9 Kijacce mpeiMeTHBIC pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)aTb
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

UCIIOJIb30BATh TIOHATHUS: CUCTEMa OTCUéTa, MaTepHallbHas TOYKA, TPACKTOPHS, OTHOCUTEIHLHOCTh
MEXaHHYECKOI0 JIBYDKCHUS, nedopMmarus (ynpyrasi, IJIacTHYECKas), TpEeHHeE,
IIEHTPOCTPEMHUTEILHOE YCKOPEHHUE, HEBECOMOCTh M TEPErpy3KH, IEHTP THKECTH, aOCOIIOTHO
TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPAOIO Tella, pABHOBECHE, MEXAaHMYECKUE KOJICOAHUS W BOJIHBI,
3BYK, UH(QPA3BYK M YIBTPa3BYK, JJICKTPOMArHUTHBIC BOJHBI, IIKajda AJIEKTPOMATHUTHBIX BOJH,
CBET, OJIM30PYKOCTh W JAIBHO30PKOCTh, CIIEKTPBI MCITYCKAaHUS U TOTJIOIICHUs, anbda, Oera- u
raMmma-u3JIy4eHHs, H30TOIIbI, SJACPHAs SHEPIeTHKA;

pa3nuyuath  SBJICHUsS ~ (paBHOMEPHOE ¥ HEPaBHOMEPHOE  MPSMOJIMHEHHOE  JIBHIKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABUKEHUE, CBOOOIHOE TaJIeHUE TeJl, pPABHOMEPHOE JIBHYKCHHE
10 OKPY)XHOCTH, B3aUMOJICHCTBHE TeEJI, PEAKTUBHOE JBIDKEHHE, KOJIeOaTeIbHOE JBH)KCHHE
(3aTyxaromme M BBIHYKJEHHBIC KOJICOaHMS), PE30HAHC, BOJHOBOE JIBIDKEHUE, OTPAXKCHHE 3BYKA,
NPSIMOJIMHEHHOE pacCIpOCTpaHEHUE, OTPAKCHHE M MPEIIOMIICHHE CBETa, TOJHOEC BHYTPEHHEE
OTpaXEHHE CBETa, Pa3JIOKCHHE OEIOro CBETa B CIEKTP M CIIOXKEHUE CIICKTPAIbHBIX IIBETOB,
JIUCTIEPCUST CBETa, CCTECTBEHHAs pPaJUOaKTHUBHOCTb, BO3HHKHOBEHHE JIMHEHYATOrO CIEKTpa
U3ITy4eHUs) 10 OMMCAHHMIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOUINX
JaHHOE (U3HYECKOE SBJICHHE;

pacrno3HaBaTh MPOSBIICHUE U3YICHHBIX (DM3MUSCKUX SBIICHUN B OKPYKAIOIIEM MHUpE (B TOM YHUCIIC
du3nYecKue SBIICHUS B MPHUPOJIC: MPUIMBBI M OTIUBBI, JBIKEHUE TIaHeT COTHEYHONW CHCTEMBI,
PEaKTUBHOE ABM)KCHUE JKUBBIX OPTaHU3MOB, BOCIPHUSTHE 3BYKOB >KMBOTHBIMH, 3€MJIETPSICEHUE,
ceificMHUecKHe BOJIHBI, I[yHaMH, X0, IIBETa Tell, ONTHYECKHE SBICHUS B IPUPOJIE, OMOIOTHYECKOe
NEHCTBUE BHIUMOTO, YJIbTPa(HOIETOBOTO W PEHTICHOBCKOTO HM3JIYYCHHUN, €CTECTBEHHBIM
PaaMOAKTUBHBIN (DOH, KOCMHYECKUE JTY4H, PaJHOAKTHBHOC M3IIyUYE€HUE MPHPOJIHBIX MHUHEPAJIOB,
NEICTBUE PAaJUOAKTHBHBIX M3JIYyYCHH Ha OpraHu3M ueloBeKa), MpH 3TOM MEPEeBOAUTH
MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIICISTH CYIIECTBEHHBIE CBOIMCTBA (MpU3HAKU) (HUZNYECKUX
SIBIICHHI,

OTKCHIBATh M3yYEHHBIC CBOMCTBA TeN U (HU3MUYECKUE SBICHUSI, UCTIONB3YS (PU3NUYECKUE BEIUYMHBI
(cpemHsiI W MTHOBEHHAsh CKOPOCTh Tela TIPH HEPaBHOMEPHOM JBW)KCHHH, YCKOPCHHE,
nepeMenieHue, ImyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUS, CHJIa YIIPYTOCTH, CHJIa TSDKECTH, YCKOPCHHE
CBOOOMHOTO TAaJCHUS, BEC Teja, UMIYIbC Tella, MMITYJIbC CHJIBI, MeXaHudeckas paboTa H
MOIIIHOCTb, TIOTEHIIUANbHAS YHEPTHsl TeNa, MOJHATOr0 HaJ MOBEPXHOCTHIO 3€MJIH, TOTEHIIMATbHAS
DHEPTHUsl CKATOW MPYKUHBI, KHHETHUYECKAass YHEPTHs, MOJTHAS MEXaHWUYeCKas dHEPTus, NEPHUOi H
4acToTa KojeOaHuH, JJIMHA BOJHBI, TPOMKOCTH 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, ITOKA3aTeb
MPETOMIICHUS CPEIbl), TPU OMKMCAHUU MPABUIBLHO TPAKTOBATh (PHU3NYECKUIT CMBICT MCIIONIb3yEeMbIX
BEJIMYMH, 0003HAYEHHS] M €IUHUIBI (PU3NYECKUX BEITUYHMH, HAXOTUTh (OPMYIBI, CBSI3BIBAIOIINE
JMaHHYI0 (HU3UYECKYI0 BEIUYHHY C JPYTUMH BEIMYUHAMH, CTPOUTh TpadUKH HW3YICHHBIX
3aBHCHUMOCTEH (PH3UICCKUX BEITHYNH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3NICCKUE SBJICHUS U MPOIIECCHI, HCITOJIb3Ys 3aKOH COXPaHCHH S
SHEPTrUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIIUI CYNIEPIIO3UIIMH CHJT, TPUHIIUIT OTHOCUTEIILHOCTH
['anunes, 3akoHbl HplOTOHA, 3aKOH COXpaHEHHSI UMITYJbCA, 3aKOHBI OTPAKEHUS U MPEITOMIICHHUS
CBETa, 3aKOHBI COXPAHEHUS 3apsIOBOTO W MACCOBOTO YHCEI MPHU SACPHBIX PEAKIHSX, MTPH ITOM
JIaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3aIMCHIBATH €TI0 MATEMAaTHICCKOE BEIPAKEHUE;
OOBSACHATH (PU3UYECKHE TPOIECCHl M CBOMCTBA TEJ, B TOM YHCIE W B KOHTEKCTE CHTYaIlHi
MPAKTUKOOPUCHTHPOBAHHOTO XapakTepa: BBISBIATH NPHYUHHO-CICJACTBEHHBIC CBS3H, CTPOWTH
00BsICHEHHE M3 2—3 JIOTMYECKUX IIAroB C OMOpoil Ha 2—-3 M3YYCHHBIX CBOHCTBA (PUIUYECKUX
SBIICHUH, PU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEI;



pemarh pacd€THbIC 3a/1auu (OMUpAIONIUecss Ha CHCTeMY U3 2—3 ypaBHEHHI ), UCTIOJIb3YsI 3aKOHBI U
dbopMynbl, cBs3bIBaOIIME (U3NYECKHME BEJIMYMHBI: Ha OCHOBE aHajiu3a YCIOBUSA 3aJaud
3aMMChIBaTh KPATKOE YCIOBHE, BBISBIATh HEIOCTAMOIIME WIM W30BITOYHBIC JaHHBIC, BHIOUPATH
3aKOHBI W (OPMYIIbI, HEOOXOJMMEBIC JJIsi pEIICHUs, MPOBOJAUTH PACUEThl W OICHUBATH
PEATMCTUYHOCTD MOJIYYSHHOTO 3HaYEHUS (PU3NYECKON BETMUUHBI;

pacrio3HaBaTh NPOOJEMBbI, KOTOPBIE MOXKHO pPEIIUTh MPU TOMOIIM (PU3HMUECKUX METO/IOB,
UCIIONIb3YSl OINMCAaHUE UCCIIEOBAHMS, BBIACIATH IPOBEPSEMOE MPEANOIOKEHHE, OICHUBATD
MPaBWIBHOCTh TOPSZKA MPOBEICHUS HCCIENOBAaHUS, JeNaTh BBIBOJBI, HHTEPIPETHUPOBATH
pe3yabTaThl HAOIIOACHUHN U OTIBITOB;

MPOBOAMUTH OMBITHl 10 HAOMIOACHUIO (PU3UYECKUX SBICHUM WM (PU3UUECKHX CBOMCTB TeI
(u3ydyenue BTOpOro 3akoHa HBIOTOHA, 3aKOHa COXpAHEHHs SHEPIHM, 3aBUCUMOCTh MEpUOJA
KOJICOAHUH MPYKMHHOTO MasiTHUKA OT MacChl Ipy3a U jKECTKOCTU MPYXHUHBI U HE3aBUCUMOCTH OT
aMIUIMTYAbl MajblX KojeOaHuM, MpsSMOJIMHEHHOE pachpOCTpaHEHUE CBETa, pa3jiokKeHHe Oenoro
CBETa B CIIEKTp, U3yYEHUE CBOMCTB M300pakeHUs B IUIOCKOM 3€pKajie M CBOMCTB M300pakKeHUS
npeaMera B COOMparomield IuH3e, HaOIr0IeHUe CIUIONIHBIX U JIMHEHYAThIX CHEKTPOB M3IIyUCHUS):
CaMOCTOSITENIFHO COOMpAaTh YCTaHOBKY M3 M30BITOYHOTO HaOOpa 00OpYJOBaHUS, OMHCHIBATH XOJ
OTIBITA U €T0 Pe3yNabTaThl, GOPMYIUPOBATH BHIBOJIBI;

NPOBOJIUTH TPH HEOOXOJWMOCTH CEPHIO TPSMBIX H3MEPEHUH, OMpeAessisi cpenHee 3HAYCHHE
u3MepsieMoil BeIMYUHBI ((hOKYCHOE pacCTOSHHE COOWparoliel JHH3bI), 0OOCHOBBIBATH BHIOOD
croco6a n3MepeHust (M3MEPUTEITHHOTO TPHOOopa);

MPOBOAMUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (DU3MUECKUX BEITUYHMH C HCIOIb30BAaHHUEM MPSIMBIX
U3MEpEeHUi (3aBUCUMOCTh IYTH OT BPEMEHH IPU PABHOYCKOPEHHOM JBIDKEHHH 0€3 HadallbHOU
CKOpOCTH, TIepHoJia KoJeOaHN MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJa
OTpaKeHMsI CBeTa OT yIila MaJCHHUs U yIiia MPeNoOMIICHUS OT yIyia MaJeHHs): IUIaHUPOBATh
UCCJIEIOBAaHHUE, CaMOCTOSATENbHO COOMpaTh YCTAHOBKY, (PMKCHPOBATH PE3yNbTaThl MOTYyYECHHOU
3aBHCUMOCTH (PU3MUYECKUX BEITMYWH B BUJE TAOJUI] U rPpaUKOB, J€aTh BHIBOJBI 110 Pe3yIbTaTaM
UCCIIC/IOBAHMS,

IIPOBOJUTh KOCBEHHBIE M3MEPEHHs (PU3NUECKUX BEIWYHH (CPETHSST CKOPOCTh M YCKOPEHHUE Tela
pY PaBHOYCKOPEHHOM JIBIKEHHH, YCKOPEHHE CBOOOJHOTO TaIeHUs, >KECTKOCTh MPYKHUHBI,
KOX(P(UIIMEHT TPEeHHs CKOJBKEHUS, MeXaHudeckas paboTa M MOIIHOCTh, YacTOTa M MEPHOJ
KoJe0aHU MaTeMaTH4eCKOro U MPYKUHHOTO MasiTHUKOB, ONTHYECKasl CHJIa COOMPAIONIEH JTHH3HI,
paZMoaKTHBHEIA ()OH): TUIAHUPOBATH M3MEPEHHS, COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIIeTys MPEUIOKEHHON HMHCTPYKIIMH, BBIYUCIATH 3HAYCHHUE BEIMUUHBI U
AHAIM3UPOBATH MOJTYYCHHBIE PE3YIbTAThI C YUETOM 33/1aHHOM MOTPEITHOCTH U3MEPEHU;
coOiroaaTh MpaBuiia TEXHUKU 0€30I1acCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
pa3nuyath OCHOBHBIE TPU3HAKK W3YYCHHBIX (HU3MUECKUX MOJIENICH: MarepuanbHas TOYKa,
a0COIOTHO TBEPAOE TENI0, TOYCUHBIM MCTOYHUK CBETa, Jy4, TOHKas JTUH3a, TUIAHETapHAsT MOJEIb
aToMa, HyKJIOHHasI MOJIeJIb aTOMHOTO SIpa;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS H3yUYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOICTB C OMOPOi
HAa WX OMUCaHUs (B TOM YHUCIE: CHOUAOMETp, MATYUKH TOJOKECHHS, PACCTOSHUS M YCKOPEHUS,
pakeTa, 3XO0JIOT, OYKH, TIEPUCKOII, ()OTOAITIIAPAT, ONTHIECKHUE CBETOBOIBI, CIIEKTPOCKOII, JI03UMETD,
kamepa BwibcoHa), MCTONB3ysl 3HAHUA O CBOMCTBAX (U3MYECKUX SIBICHUH M HEOOXOIMMBIE
¢du3nueckre 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl W CXEMaTHYHBIE PHUCYHKH HW3YYCHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTHUECKUX MPOIECCOB MPHU PEUICHUH YYeOHO-TPAKTUUECKUX
3aJa4, ONTHUYECKUE CXEMBbl JJIsi MOCTPOCHMS H300pakeHUHl B IJIOCKOM 3epKajie M coOuparomei
JIMH3E;



MPUBOAUTH TPUMEPHl (HAXOAWTh HMH(POPMAIHMIO O TMPUMEpax) MPAKTHUYECKOTO HCIIOIb30BAHMS
(bU3HYEeCKUX 3HAHWU B IMOBCETHEBHOW XU3HM JIJIsi oOecrieueHus 0€30MacHOCTH TP O0paIleHnH ¢
npubopaMu W TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 370POBbS U COOJIIOJCHHS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/ie;

OCYIIECTBIISATh TOMCK mHpopManmu (u3mdeckoro cojepxkanuss B MHTepHeTe, caMOCTOATEIHHO
dbopMynUpys TIOMCKOBBIH 3ampoC, HAXOJUTh ITyTH OINPEACICHUS ITOCTOBEPHOCTH TMOTYYCHHON
nH(popMaIy Ha OCHOBE MMEIONTUXCS 3HAHUM U JTOTIOJTHUTEIHHBIX UCTOYHUKOB;

UCTOJIb30BaTh MpPH  BBIIOJHEHMM YYEOHBIX 3aJaHUN  HAyYHO-TIOMYJSPHYIO  JIMTEPATypy
(bU3UYECKOTO CoJlep KaHusl, CIIPABOYHBIE MaTEpHAIIbI, pecypchl ceTu IHTepHeT, BiaieTh npuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, NpeoOpazoBaHusi WHPOpPMAIMM U3 OJHOW 3HAKOBOH CHCTEMBI B
APYryto;

co37aBaTh COOCTBEHHBIC IHCHbMEHHBIE W YCTHBIE COOOIIEHUS HAa OCHOBE HH(MOpPMAIUU H3
HECKOJIbKUX HMCTOYHUKOB (PU3MUECKOTO COJIEpKaHUs, IMYyOIMYHO NPEACTABIATh PE3YIbTaThl
MIPOCKTHOM WJIM MCCIICIOBATEIbCKONW JACSATCIBHOCTH, NPH OTOM T'PAMOTHO HCIOJIb30BaTh
M3YYCHHBII MOHATHHHBIN ammapar u3y4aeMoro pasiena (U3HKH U COMPOBOXKIATh BBICTYIUICHHE
npe3eHTaluen ¢ ydéToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabubie IIpakTuueckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKIIETr0 MUpa
11 ®dusuka - HayKa 0 PHPOJIC 2 Bubmmorexa LIOK
' K pupon https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
1.2 o 2 1
VISHHCCICHE BEIITHHDL https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MTO3HAHUS https://m.edsoo.ru/7f416194
Uroro no pazgeny 6
Pa3nen 2. [IepBoHavaibHbIE CBeAeHUS 0 CTPOCHNH BellleCTBA
51 CTpoetie B Ba 1 bu6mmorexa [IOK
' POCHHE Betitee https://m.edso0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICCTBUE YaCTHII 9 1 bubnuoteka [JOK
' BEIIECTBA https://m.edso0.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPCTATHDIC COCTOMMIE BEMectna https://m.edsoo.ru/7f416194
Hroro nio pazgeny 5
Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
bu6mmorexa [IOK
1 M
3 CAMIHCCOT ABIDICHHC 3 https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
2 4 4 1
3 HEPHIA, Macea, IIOTHOCTE https://m.edsoo.ru/7f416194
3.3 Cwnna. Buner cun 14 1 2 bu6mmoreka [JOK




https://m.edso0.ru/7f416194

Uroro no pazgeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 Masnenue. llepenaya naBiueHust TBEPAbIMU 3 bubmmorexa [IOK
' TeJIaMH, JKUIKOCTSIMH U Ta3aMH https://m.eds00.ru/7f416194
bu6mmoreka [JOK
4.2 5
Jlaerne KiKoCTH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATMOC(epHOe AaBaeHHe 0 https://m.edsoo.ru/7f416194
44 JleicTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmorexa [IOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora n MOIHOCTD. JHeprus
bu6mmoreka [JOK
>1 Paora i mowmocTs 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2 I1 1
> POCTRIE MEXQHHSMEL > https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.3 M 4 1
CXaIrIeCkas sHeprit https://m.edso0.ru/7f416194
Hroro nio pazgeny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3aeioB U TeM (mudpoBsbie)
Ne ni/m Kourpoububle IIpakTHyeckue
NMPOrpaMmblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TenJioBble siBJIEHUsI
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmmorexa LIOK
' P B https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
CIVIOBLIC HPOLECCht https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnunoreka [JOK
' 1 UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOsIHHBIN 27EKTPUUYECKUN TOK 20 2 7 hgpi?;;::ii.m 17f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITHBIC ABJCHIA https://m.edsoo.ru/7f4181ce
24 DJIEKTpOMarHuTHAs MHIYKIHS 4 bubmorexa LIOK
' P e https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 145




9 KJIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHHe pPa3aesioB H TeM nu(poBLIe
Ne ni/m P Kourpoububle IIpakTHyeckue (1uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznen 1. Mexannueckue siBJeHUSA
11 MexaHn4decKkoe IBIKEHNE U CIIOCOOBI €ro 10 1 bu6mmoreka [JOK
' OMMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAUMOJICHCTRHIC Tl https://m.edsoo.ru/7f41a4a6
bubmuorexka [JOK
1.3 3 10 3
AKOTbL COXpATIeHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paszngen 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M §) 7 3
CXAHITICCIUE KOTCOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHITHCCIHUE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro nio pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DJIEKTPOMArHuTHOE MOJIE U bubmuorexa [JOK
3.1 6 2
3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pasznea 4. CBeToBbIe ABJICHUSA
bubmuoreka [JOK
4.1 3 6 2
AKOMb! pACHPOCTPAHCHIT CBeTa https://m.edsoo.ru/7f41a4a6
4.2 JIuH3bl 1 onTHYecKue TPUOOPHI 6 3 bubmuorexka [JOK




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

4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazueny 15
Paszgea S. KBaHnToBbI€ sIBJICHUS
bu6mmoreka [JOK
5.1 n 4 1
CIyCKaHHE U MOTJIONICHHE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO siapa 6 1 bubmorexa LIOK
' P AP https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1 1
>3 FICPHPIC PEaititii https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe 1bHO-00001IaK0 NI MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 5 bu6nuorexa [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
No KounyecTBo 4yacoB DJIeKTPOHHBbIE HU(PPOBLIE
H/'H Tema ypoka Beero Konrpoabusie IIpakTuueckue i[:;:eﬂm oOpaszoBaTe/bHbIE
padoThI padoThI pecypcbl
1 ®dusuka — Hayka o npupoje. SBieHus 1
npupoabl. duznueckue ABICHUS
) MexaHn4ecKue, TeIIOBBIE, AIEKTPHUECKUE, 1
MarHWTHBIC, CBETOBBIC, 3BYKOBEIC SIBJICHUS
3 Ou3nyecKue BEINYMHBI U KX U3MEPECHHE 1
VYpok-uccnenosanue "M3mepenue
4 TEMIIEPaTyphl IPU OMOIIH KHIKOCTHOI'O 1 1
TEPMOMETpA U JaTYuKa TeMIepaTyphl"
Kak ¢usnka u aApyrue eCTeCTBEHHbBIC HAYKH
5 W3Yy4YaroT npupoay. EcrecTBeHHOHAYUYHBIN 1 bubmuoreka [IOK
MeTo nmo3HaHus. Onucanne GU3NISCKUX https://m.edsoo.ru/ff09f72a
SIBJIEHUU C IIOMOIILIO MOJIeNei
VYpok-uccnenonanue "lIpoBepka runoTes3sl:
6 JAJIbHOCTb MOJIETa MIapUKa, MYHIEHHOTO 1 1
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIlIe
BbICOTA ITycKa"
, Crpoenue BemecTBa. ONBITHI, BuGmorexa [OK
JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE 1 https://m.edsoo.ru/ff09fe0a
BelIecTBa
8 1 bubnunorexa LIOK
Alemierine HacTHI peliecTsa https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «ONbITHI TTO
9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS 1 1
ra3oB»
10 ArperaTHbIe COCTOSIHUS BEIIeCTBa 1




B3anmocBs3b MEX1y CBOMCTBAMM BEILIECTB B
paBHBIX aneFaTHLIX COCTOAHUAX U UX

bubnunoreka LIOK

1 ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOIBI
12 Mexanundeckoe JBrxeHue. PaBHomepHoe u bub6nmmoreka [IOK
HEPaBHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6
13 Ckopoctb. EquHUIBI CKOpOCTH bubnrorexa LIOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpeMeHM IBUKECHUS Bubmmorexa HOK
https://m.edsoo.ru/ff0a0ae4
Huepums. 3akoH nHepiuu. B3anmonaeiicTeue
15 Tel II():K MpUYHHA I/ISMpeI;I-IeHI/I}I CKopoiTI/I bubmroreia LIOK
https://m.edsoo.ru/ff0a0c10
JIBVDKCHUS TEIT
16 IInotHOCTE BemecTBa. Pacuet Macchl 1 bu6nmoreka LIOK
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
MJIOTHOCTH TBEPOTO TEJay»
18 Pemenne 3agay mo teme "I110THOCTD bubnmorexa LIOK
BerecTna" https://m.edsoo.ru/ff0al123c
19 Cuna Kak XxapakTepuCTHKa B3aUMOJICHCTBUS
ten. Cuia ynpyroctu. 3akoH I'yka
JlabopaTtopHas pabota «3ydueHue
20 3aBHCUMOCTH pacTsoKeHHs (edopMarivm)
MIPY>KUHBI OT MPUIIOKEHHON CHITBD)
21 SBnenune Tarorenus. Cruira TSHKECTH
CBsI3b MEXKTY CHUJION TSHKECTH M MaccoM Tea.
22 Bec Tena. PISII_HCHI/IC 3agad no reMe "Cuna bubmorexa HOK
| https://m.edsoo.ru/ff0al778
TSHKECTH
93 Cuna TsKeCTH Ha IPYTrUX IUIaHeTax. bubnuotexa [JOK

duznyeckue XapakTepUCTUKU TUIAHET

https://m.edsoo.ru/ff0al1502




but6mmoreka [IOK

24 Hsmeperiie ciur. JlntamomeTp https://m.edsoo.ru/ff0al8cc
bubnmoreka [IOK
25 Bec Tena. Hepecomocts https://m.edsoo.ru/ff0al778
26 CnoxxeHue IByX CHJI, HAllPpaBJIECHHBIX 10 bubmmoreka [JOK
OJIHO# nipsiMoii. PaBHOIEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Permrenue 3agad mo reme
"PaBHoneiicTByromas cri"
28 TpeHue CKONbXKEHUS U TPEHUE MOKOS. bubnnoreka [JOK
Tpenue B Ipupoe U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHast pabora «/3yuenue
29 3aBUCHMOCTH CUJIbI TPEHHUS CKOJIBKEHUS OT bubmmoreka [JOK
CHJIBI JIABJICHHS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPHUKACAIOIIUXCS TOBEPXHOCTEM»
30 Pemenue 3agau Ha onpenenenmne
PaBHOJCHCTBYIOIIEH CUIIBI
Pemenue 3anau no remam: «Bec Tenay,
31 «Fpa(bnqecxﬂoe n3o0paxkeHue cuin», «CHITbI» Bubmmorexa HOK
. ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOIIAS CUIT»
KonTponbnas pabota mo Temam:
39 «MexaHnueckoe qBUKeHUE», «Macca,
IJIOTHOCTBY, «Bec Tenay, «'padudeckoe
n300paxeHue cuimy, «CHIIbI»
33 Hasnenue. CriocoObl yMEHBITICHUS U bubnuotexa [JOK
yBEJIUYEHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBrieHue ra3a. 3aBHCUMOCTD JIaBJICHUS Ta3a but6mmoreka [IOK
34 .
OT 00BEMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [Iepenaua naBiieHUs: TBEPABIMU TEIIAMH, bu6nmnorexa LIOK
KHUJIKOCTSIMHU U razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBIIeHHE B )KUJIKOCTH U T'a3e, BEI3BAHHOE but6mmoreka [IOK




,HefICTBHeM CHJIBI TSAXKECTHU

https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau no reme «/laBienue B bubmmoreka [JOK
JKUIKOCTH U raze. 3akoH [lackais» https://m.edsoo.ru/ff0a2826
38 Coobmaromuecs: Cocy/sl bubamorexa LIOK
https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckuii mpecc bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. I[1opiiHEeBON KUIKOCTHBIN
HACoC
Atmocdepa 3emmn. [Ipuanner
41 CYLIECTBOBAHMSI BO31YILIHON 000JI0UKH Bbu6mmoteka [JOK
3emutn. 3aBUCUMOCTb aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JaBJICHHSI OT BBICOTHI HAJl yPOBHEM MOPS
bubnunoreka LIOK
42 Bec Bo3nyxa. AtmochepHOe naBieHne https://m.edsoo.ru/ff0azbsa
43 N3mepenue armochepHoro napiaeHus. OnpIt bubmuoreka [IOK
Toppuuennn https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTb aTMOC(HEPHOTO JaBIEHUS OT bubmmnoreka HOK
BBICOTBI HAJl YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
Bbapomerp-anepoua. ATMocdepHoe gaBieHe bubmuoreka [IOK
45
Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anay mo Teme "AtmochepHoe
nasieHue"
47 JleiicTBHE XKUAKOCTH U Ta3a Ha OTPYKEHHOE bu6muoreka [JOK
B HHX TeJIO. ApXHMeIoBa CHia https://m.edsoo.ru/ff0a3276
Jlaboparopnas pabota «Onpenenenue
48 BBITaJI;)KHBEIOHIepI‘/'I CHIIBI ne§c§3y10meﬁ Ha Bubmmorexa [IOK
’ https://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKEHHOE B )KUIKOCTH)
49 JlaGopatopHnast paboTa 1o Teme bu6muotexa [JOK

«HccnenoBanue 3aBUCUMOCTH Beca Tejia B

https://m.edsoo.ru/ff0a3514




BOJIE OT 00bEMA MOTPYKEHHOHN B KHUIKOCTh
YaCTH TEIa»

50 [InaBanue Ten bubnrorexa LIOK
https://m.edsoo.ru/ff0a3a96
JlaGopatopunas pabora "KoHcTpynpoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U 1
onpezeseHue e€ rpy30noabEMHOCTH"
Pemenue 3amau no remam: «llnaBanue
52 cynoB. BoznyxomnaBanuey, «/laBnenue brbmmorexa LIOK
. https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUIAKOCTEH U Ta30B»
53 Mexanunyeckas padbora bubmrorexa LIOK
https://m.edsoo.ru/ff0a3f82
54 MomHocTs. EnuHuIBI MOIIHOCTH bubmorexa HOK
https://m.edsoo.ru/ff0a3f82
55 Ypok-uccnenoBanue "Pacyér MOIHOCTH, 1
pa3BuUBaeMoM IpH Mo IbEME 10 JiecTHUIIE"
56 [Ipocteie Mexanu3msl. Poruar. PaBHoBecue
CHJI Ha pblyare
Kontponbnas pabota nmo teme «/laBnenue
57 TBEPABIX TN, KUAKOCTEH U Ta30By» /
Bcepoccuiickas npoBepouHas paboTta
PeseprubIit ypok. Pabora ¢ Tekcramu mo
58 Teme «/laBnenue TBEPABIX TEN, )KUAKOCTEN U but6mmoreka [IOK
ra3oB» / Beepoccuiickas mpoBepovHas https://m.edsoo.ru/ff0a4ffe
pabota
Pbruaru B TexHUKe, OBITY U TIPUPOJIE.
59 JlaboparopHast pabota «};ICCJ'IPGJII())BJ;HI/IG 0.5 bubmmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
60 Pemenue 3amad mo Teme «Y CJIOBUS bubnunorexa LIOK

paBHOBECHSI phluara»

https://m.edsoo.ru/ff0a48a6




Koaddunment nonesnoro necTpust

61 Mexanu3ma. Jlaboparopuas padota 1 0.5
«M3mepenue KIIJI HaKIOHHOM IIIOCKOCTH
62 Pemenue 3agau mo teme "Padora, 1 bubnmmoreka [IOK
MoIHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
63 Mexanunyeckas sHeprus. Kunernueckas u 1 Bu6muoteka [JOK
MOTEHIHAIbHAS SHEPTHSI https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHHS] MEXaHUYECKON SHEPIUU 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TeMe
"DKCIIEpUMEHTAIBLHOE ONPEACIICHHUE
65 U3MEHEHUS KHUHETUUYECKOU Y OTEHIMAIbHON 1 1
SHEPTUU MMPU CKATHIBAHUH TEJIA T10
HaKJIOHHOM TUIOCKOCTH"
66 KonTponbnas pabota o Teme «Pabora u 1
MOIIHOCTb. DHEPIHsI»
67 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1 bubmmnoreka HOK
teme "Mexanuueckoe aBuxeHue" https://m.edsoo.ru/ff0a4dee6
Pesepublit ypok. Pabora ¢ Tekcramu mo
68 1
teme "Pabota. MomHocTs. DHeprus”
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12




8 KJIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne Tema ypoka Kontpoabubie IlpakTnueckue Aara o0pasoBaTejbHbIe
n/n Bceero H3Y4YeHH S
padoThI padoThI pecypcbl
OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-
1 KHHETHYECKON TEOPUHU U MX ozblTEble 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6nmoreka LIOK
ra3000pa3HOro COCTOSHUI BEIeCTBA https://m.edsoo.ru/ff0a540e
OOBsiCHEHHE CBOMCTB TBEPIOTO, )KUIKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIECTBA Ha 1
OCHOBE TOJIOKEHUI MOJIEKYISIPHO-
KUHETHYECKON TeOpUHu
bubmmoteka IIOK
5) Kpucrannnueckue u amop¢Hsble Tena 1 https://m.edsoo.ru/ff0a5800
6 CMaunBaHuE U KaWUISIPHOCTD. 1 bubmuoreka [IOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TemoBoe paciimpeHue u cxxaTue 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsI3b TeMIIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBHIKCHHS YaCTHII
9 Buytpennss sueprus. CiocoObl U3BMEHEHUs 1 bubmuorexa [{OK
BHYTPEHHEH SHEPTHU https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun 1 bubmorexa HOK
https://m.edsoo.ru/ff0a6412
Ypok-koH(pepenuus "[IpakTnueckoe
11 I/IfHOJ‘IBSO]i)lHI:/Ie ;IGHJ'IOBII:IX CBOIICTB BEIIECTB 1 1 bubmorexa I[IOK
https://m.edsoo.ru/ff0a65c0
Y MaTepHasioB B MEJIAX dHEprocoepexeHns"




KomnnuectBo TeIioThl. Y aenbHas

but6mmoreka [IOK

12 TEIUIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIJIOBOTO OajlaHca. bubmuorexa [{OK
Term000MeH 1 TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopnas pabora "HccnenoBanue
14 SIBJIeIfI/ISI TI:EHJIO(I))6MCH21 pu CMIe[IJJI/IBaHI/H/I Bubmmorexa IOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJbI
Pacyer konmdecTBa TEIIOTH, HEOOXOAMMOTO
15 JUISl HATPEBAHMS TEJa U BBIAEISEMOr0 UM
MIPH OXJIAXKICHUU
16 JlaboparopHas padota "Omnpenenenue bubanorexa [JOK
yICIBHOM TEMIOEMKOCTH BelecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeibHas TEIoTa bubmmoreka [JOK
CrOpaHHsI https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaAHUE
18 KPUCTAJUTMYECKHUX ijeln. VYneapHas Temiora bubmmorexa [OK
https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
yIebHOM TEIUIOTHI TUIABJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 ITapooGpa3zoBaHue U KOHIECHCALMS. bubmuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenwne. YneapHas Temnora
nmapooOpa3oBaHus U KOHJICHCAIIUH. bubnuotexa [JOK
21
3aBUCHMOCTh TEMIIEPATyPhl KUTICHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBICHUS
Brnaxnocts Bo3ayxa. Jlaboparopuas pabota
22 "OnpenencHue iﬁocmemﬁmﬁ I;Ha)KIP;OCTH bubmorexa [IOK
. https://m.edsoo.ru/ff0a7628
BO31yXa
23 Pemenue 3anay Ha onpeseeHrne BIaKHOCTH

BO3/yXa




[TpuHIUIIBI paOOTHI TEMIOBBIX JIBUTATEIICH.

24 [TapoBas TypOuHa. [IBurareias BHyTPSCHHETO
cropanus
o5 KIIJI TenmoBoro asurareis. TemioBeie bubnmmoreka [IOK
JIBUTATEIM U 3aIlIUTa OKPYKAOIICH CPebl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHUs U MPEBPAICHUS SHEPTUU
B TEIIOBBIX MpoIIeccax
IloaroroBka K KOHTPOJIBHOM
27 ";;:IJ?O;LIGaﬂBJI:HHfII).OIJ/iSMZHGfI){aI/?GO e buomiorexa LIOK
. " https://m.edsoo.ru/ff0a83f2
arperaTHBIX COCTOSIHHI BEIIeCTBa
KontponbHas padota o teme "TemioBbie ) Bunorexa LIOK
28 sBJIeHUS. MI3MEHEeHNE arperaTHbIX COCTOSTHUMA
) https://m.edsoo.ru/ff0a86ae
BEILIECTBA
29 Onekrpuzanus Ten. /[Ba pona
AIEKTPUUYECKUX 3apsI0B
30 VYpok-uccrnenoBanue "IaeKTpU3AIMS TEI
MHIYKIMEW U IPU CONPUKOCHOBEHUH"
31 B3aunmMopeiicTBre 3apsyKeHHBIX Tell. 3aKOH bubnmorexa LIOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpuueckoe nose. HanpseHHOCTh
32 BJIGKT;)I/ILICCKOFO OJIS. HpI/II)HI_II/IH Bubmmorexa HOK
. https://m.edsoo.ru/ff0a8a0a
CYTNEPIIO3UIINH JIEKTPUUECKHUX MOJIeH
33 Hocutenu snektpuyueckux 3apsios.
DnemeHTapHbId 3apsia. CTpoeHue atoMa
34 [IpoBOAHMKY M TUAIEKTPUKU. 3aKOH bu6muoreka [JOK
COXpaHEHHs AIIEKTPUUECKOT0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha IpUMEHEHUE CBOKCTB bu6nunorexa LIOK
JIEKTPUUYECKUX 3apsi/IOB https://m.edsoo.ru/ff0a90cc
36 DJIEKTPUYECKUH TOK, YCIOBUS €0 bubnuotexa [JOK

CYILICCTBOBAHMA. Hcrounukn

https://m.edsoo.ru/ff0a95a4




SJICKTPHUYCCKOI'0 TOKa

37 JIefcTBUS AIEKTPUIECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUUYECKOTO OIS Ha IPOBOTHUKH U 1
TUAJIEKTPUKN"
39 DJIEKTPUYECKUHN TOK B METaslIax, JKUAKOCTIX bub6nmmoreka [IOK
¥ raszax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKkas 1enb U €€ COCTaBHbIC YaCTH
41 Cuna toka. JlabopaTopHas pabora 05 bubmmoreka [JOK
"M3MepeHue u peryJiupoBaHUue CUIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. Bonbtmerp.
42 Ha6opzTopHa51 pa6orT)a "U3mepeHue u ’ 0.5 bubmrorexa LIOK
| https://m.edsoo.ru/ff0a9e14
PETYJIMPOBAHKE HAIPSHKCHHUSI
CornpoTuBieHe MPOBOAHUKA. Y A€IBHOE bubnnorexa [JOK
43
COIPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
BJIEKTPUYECKOTO COMPOTUBIICHUS bubmuoreka [IOK
44 1
MPOBOIHUKA OT €ro JUIMHBI, TUIONIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CeYEHUs1 U MaTepuana"
45 3aBUCHMOCTD CHJIbI TOKA OT HANPSKCHHS. bubmuoreka [IOK
3akon OMa 151 ydacTka [enu https://m.edsoo.ru/ff0aad4a
Jlaboparopnas pabota "HccrnenoBanue
46 3aBUCHMOCTH CHJIBI TOKa, HIIYIIIETO Yepe3 1 bubmmnoreka [JOK
PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieTbHOE
COETUHEHUS TIPOBOTHUKOB
48 JlabopaTopHas pabota "[IpoBepka mpaBuiia 1 bubnuotexa [JOK

CIIOKEHHUSI HAIIPSHKEHUI TTPU

https://m.edsoo.ru/ff0aaa58




MOCJIEI0BATEIHLHOM COETUHEHUH JIBYX
pe3uctopos"

JlabopaTopHas pabora "l[IpoBepka npaBuiia

49 JUTSI CHUTBI TOKA TIPH MTapajuieIbHOM bubnrorexa LIOK
; https://m.edsoo.ru/ff0aadle
COETMHEHUH PE3UCTOPOB
50 Pemenue 3anay Ha npumeHeHue 3akoHa OMa Bu6muoteka [JOK
JUTS Pa3IMYHOTO COETUHEHHUS IIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA. Bbu6mmoteka [JOK
3akon Jxoynsa-Jlenma https://m.edsoo.ru/ff0ab124
59 JIaboparopHas padota "Omnpenenenue bubnnoreka [JOK
pabOoTHI ¥ MOLTHOCTH SJIEKTPHUECKOro TOKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUUECKUE 1NN U TOTPEONTEITN
53 3ﬂeKT§quCKOI?I SHEPIUH B 611))1Ty. Kopotkoe Bubmmorexa IOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
54 IlocTosTHHBIC MAarHUTEL, KX B3aNMOJICHCTBHE
55 VYpok-uccnenosanue "M3yuenue nonei bubnnorexa [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MaruauTHOE Tojie. MarHuTHOE T10JIe 3eMITH U bubmmoteka IIOK
€ro 3HaYeHHe I )XU3HHA Ha 3eMiie https://m.edsoo.ru/ff0acOba
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
57 "DrekTpuuecKue 3apsabl. 3apsHKeHHbBIE Tena bubmuoreka [IOK
U UX B3auMouencTBus. [IocTOSTHHBIN https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUN TOK"
KonTponbHas pabota mo Teme
"3J'I€KTpH‘I€CKP£€ 3apsizibl. 3ap$1>1<eH}vae Tena Butmorexa LIOK
58 1 UX B3auMoieiicTBUS. [ToCTOSHHBII
. " . https://m.edsoo.ru/ff0abea8
anekTpuyeckuit Tok" / Beepoccuiickas
IpoBepoyHas pabora
PesepBHblil ypoxk. lia60Ta c TGKCTal\fI/I o BuGmorexa LOK
59 Teme "TIoCTOSTHHBIN JEKTPUIECKUA TOK" /

Bcepoccuiickas nmpoBepouHas pabota

https://m.edsoo.ru/ff0acdc6




OnbIT OpcTeaa. MaroutHoe mose
60 ANEKTPUYECKOTO TOKa MarHuTHOE 1oJie
KaTYIIKH C TOKOM

[TpuMeHeHHe IIEKTPOMArHUTOB B TEXHHKE.
61 JlabGopaTopHas pabota "M3ydeHue neicTBus
MarHUTHOTO TIOJISI HA TIPOBOJAHUK C TOKOM'"

DNeKTpOoABUTaTEb IOCTOSTHHOTO TOKA.
Hcnonb3oBanue 3MeKTpoaBUraTeIeH B

62 TEXHUYECKHUX YCTPOMUCTBAX U HA TPAHCIOPTE.
JIaboparopHas padota "KoHcTpynpoBanue u
u3ydeHue paboThl AJeKTpoaBUraTens"”

OmnbiTel @apanest. 3aKOH 31EKTPOMArHUTHOM

63
nHaykiuu. [Ipasuno Jlenna

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0acld?2

bubnmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubnuoreka [{OK
https://m.edsoo.ru/ff0ac86¢c

DnekTporeneparop. CriocoOsI MOTydeHuUs
64 ANIEKTPUYECKON SHEPTUU. DIEKTPOCTAHIIUH
Ha BO300HOBIISIEMBIX HCTOYHHKAX OHEPIrUn

65 ITonroToBka K KOHTPOJBHON paboOTE MO TeEMe

"DJIeKTpUYECKUE U MATHUTHBIC SIBJICHUS"

KonrtponbHas paborta no reme

66
"DJIeKTpUYECKUE U MATHUTHBIC SIBIICHUS"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0ach14

67 PesepBHblit ypok. Pabora ¢ Tekctamu 1o

Teme ""TemsoBele gBiIeHUS"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0acche

68 PezepHblil ypok. Pabora ¢ TekcTamu 1o

TeMme "MarauTHbie IBIeHUS"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68

145




9 KJIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe U pPOBbIE

N Tema YpoKa KOHTpOJIbeIe HpaKTuquKHe I[aTa OﬁpaSOBaTe.}ILHHe
n/n Bceero U3YYeHUs
padoThI padoThI pecypcbl
1 Mexannueckoe aBuxenue. MarepuanbHast 1
TOYKa
5 Cuctema orcuera. OTHOCUTEIBHOCTD 1 bubnuorexa [JOK
MEXaHUYECKOTO JABHKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NpsAMOIMHENHOE ABUKEHHE 1 bubamorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHeiHOE paBHOYCKOPEHHOE 1 bubnnorexa [HOK
JIBIDKCHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPSIMOJIMHEHHOTO
6 pPaBHOYCKOpEHHOTO ABMKeHUs. ['padux 1
CKOPOCTH
JlaboparopHas padota "Onpenenenue
7 yCKO;)eHI/ISI{) Tene? npu paBHOI;'CiOpeHHOM 1 1 Bubmorexa IOK
. | https://m.edsoo.ru/ff0adb18
JIBYDKEHUH 110 HAKJIOHHOW TIOCKOCTH
8 Co0OoxHoe magenue ten. Onertel [anunes 1
PaBHOMEpHOE IBUKEHHE IO OKPYKHOCTH.
9 [Tepuon II; IJaCTHOTa 06pa1ueHHﬂ.p J};);(HeﬁHaﬂ u 1 bubmorexa HOK
https://m.edsoo.ru/ff0ael76
yIJI0Basi CKOPOCTH
10 LlenTpocTpeMuTeNbHOE YCKOPEHNE 1
. bu6mmorekxa [IOK
11 IIepserit 3akoH HeroToHa. BexTop cuitb 1 https://m.edso0.ru/ff0ae612
12 Bropoii 3akon Herorona. 1 bubnuoreka [IOK

PaBHoxelicTByIOILAs cuiia

https://m.edsoo.ru/ff0ae72a




bu6mmoreka [IOK

13 Tperuii 3akoH Herorona. Cynepro3unus cui https://m.eds0o.ru/ff0ae982
14 Pemienue 3a1ad Ha NpUMEHEHHUE 3aKOHOB bu6mmoreka [IOK
Herorona https://m.edsoo.ru/ffO0aeb6c
bubmumorexa [IOK
15 Cura ynpyrocti. 3axor Tyia https://m.edng.ru/fanecaZ
16 Pemenue 3anau no teme «Cuina ynpyroctu»
17 JlabGopaTtopHas pabora «OrnpeneneHue bubnuorexa [JOK
KECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Crua Tperi https://m.edsci.ru/fanf738
19 Pemenue 3amau no teme «Cuia TpeHUs» Bubmiorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHast pabora "Ornpeznenenue bubnuorexa [JOK
K03((HUIMEeHTa TPEHUS CKOBXKECHUS " https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo teme "3akonsr HeroToHA. bu6mmorexa [IOK
Cuna ynpyroctu. Cuia tpeHus” https://m.edsoo.ru/ff0afb8e
99 Cuuia TSKeCTH U 3aKOH BCEMUPHOTO bubnnoreka [JOK
TATOTCHHS. Y CKOPEHUE CBOOOIHOTO A ICHHS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHue TEI BOKPYT
23 rpaBUTalMOHHOTO IeHTpa (ComHeuHas
cuctema). ['amaktuku"
24 Pemenne 3agau o teme "Cuia TSOKECTH B bu6mmorexa [IOK
3aKOH BCEMHUPHOT'O TATOTCHHS" https://m.edsoo.ru/ff0af5f8
o5 IIepBas kocMHuueckast CKOpOCTb. bubnuorexa [IOK
HesecoMmocTs 1 neperpys3ku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepHAIBHONW TOYKH.
26 AOcomroTHO TBEpIOE Teno. PaBHoBecHe bubnuoreka [IOK

TBEPAOTO TeJla C 3aKPEIIEHHON OChIO
BpauieHuss. Moment cuiibl. LieHTp TskecTu

https://m.edsoo.ru/ff0afe36




PaBHOBecue MarepuanbHOM TOYKH.
AbcoimoTHO TBEpPAOE TEeNno. PaBHOBECHE

21 TBEPAOTO TeJIa C 3aKPEINIEHHON OChIO
BpauieHusi. MomeHt cuiibl. LleHTp TskecTu
28 Penrenue 3amaud mo remMe "MOMEHT CHIEL. bu6mmoreka [IOK
Llentp TspKecTH" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJILHOU paboTe MO TeMe
29 "szaHquCKOC ,Z[BI/II))KCHI/IG. ’ bubmmorexa [JOK
N https://m.edsoo.ru/ff0b0408
BsaumonetictBue ten"
KonTtponpsHast pabora o Teme
30 "MGXI;,HI/I‘IGCK(I))C JIBIKEHUE. Bubmiorexa LIOK
B https://m.edsoo.ru/ff0b06ec
BsaumonetictBue ten"
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
31 COXpZHeHI/Iﬂ I/IMHyJIL}C]a. Yupyroe u Bubmiorexa LIOK
. https://m.edsoo.ru/ff0b07fa
HEYIIPYroe B3auMoJIeiCTBUE
32 Pemenue 3anau no teme "3aKOH COXpaHEHHUS bubnuoreka [IOK
uMITyabca' https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepenius "PeakTuBHOE ABMKEHNE
B IIPUPOJIE U TEXHUKE"
bu6mmoreka [IOK
34 Mexanunueckasi paboTa U MOIITHOCTh https://m.edso0.ru/ffob0ag4
35 Pabota cuiibl TSKECTH, CHITBI YIIPYTOCTH U bubnuorexa [IOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabota «OrnpeneneHue
36 paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM
JBUKEHHUM TeJa 110 TOPU30HTAIbHON
MIOBEPXHOCTH»
37 Cas13b sHepruu u padoTsl. [loTeHnmanbHas
SHEprusl
38 Kunernueckas sneprus. Teopema o bubmnorexa [JOK

KMHETUYECKON IHEPTUN

https://m.edsoo.ru/ff0b0c32




39

3aKOH COXpaHEHHsI SHEPTUU B MEXAHUKE

Jlaboparopnas pabota «3ydeHue 3akoHa bubnmoreka [JOK
40
COXPaHCHHSI SHEPTHI» https://m.edsoo.ru/ffOb12fe
a1 KonebarenpHOE ABMKEHUE U €TO bubnmoreka [JOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
4 3aryxaromye KojaeoaHus. BeiHyK1eHHbIe bu6mmoreka [IOK
KoJsieOanus. Pe3oHanc https://m.edsoo.ru/ff0b20f0
43 MaremMaTHuecKuil ¥ NPYyKUHHBIN MAsITHUKH
VYpok-uccnenopanue «3aBUCUMOCTD MTEPUOIA
44 Kfne6aHHﬁ ())IT JKECTKOCTH IIPYKUHBI U ﬁacfm bubmmoreia LIOK
https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBpartienue SHEPTUU IPU MEXAHUUECKUX
KOJIe0aHUSIX
JlaboparopHas padota «Onpenenenue
46 ‘laCTOI”)FLI Hpneplfona Kone6afmII;I IIPY>KMHHOTO Brbmiorexa LIOK
https://m.edsoo.ru/ffOblaec
MasiTHUKa»
Jlaboparopnas padota «I[IpoBepka
47 HGSaBI:/ICI/II\I/:I)OCTI/Ipl'IepI/IOJIa IE)OJ'Ieé)aHI/Iﬁ rpysa bubmmorexa LIOK
’ https://m.edsoo.ru/ffOb197a
MOJIBEIICHHOTO K HUTHU, OT MacChl Tpy3a»
Mexannueckue BoJHbI. CBOMCTBa
48 MexaHU4YecKux BOJH. [IpononbpHbIe 1 bubmmoreia LIOK
https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJIHBI
49 Ypok-koHpepenmus "MexaHn4ecKrue BOTHBI
B TBEpIOM Tene. CelicMMUecKne BOJIHBI"
50 3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa
51 Ypok-uccnenoBanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI"
59 I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHUI pe30HaHC
53 VYpoxk-koHpepenuus "YapTpa3ByK u bubmuorexa [JOK




nH(]pa3ByK B IPUPOJIE U TEXHUKE"

[MoxroroBka Kk KOHTPOJILHOW paboTe 1O TEMe

https://m.edsoo.ru/ff0b23ca

bu6mmoreka [IOK

54 "3aKoHBI COXpaHEeHH. MeXaHHnYeCKue
P " https://m.edsoo.ru/ff0b25f0
KoJie0aHus U BOJIHBI
KonTponpHas padoTa o Teme "3aKoHbI
95 coxpaHeHHs. MexaHn4ecKue KoeOaHus u
BOJIHBI"
DIIeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
56
DJIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypoxk-koudepennus "lkana
58 AJIEKTPOMArHUTHBIX BOJIH. Mcnonbp3oBanue bubnuorexa [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJIsI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBsi3Hn"
VYpoxk-uccnenosanue "N3yuenne cBONCTB
59 BJII;KT OMAarHUTHBIX BO y: OMOIIIbIO bubmmorexa LIOK
JIH C TIOMOIITH
P | https://m.edsoo.ru/ff0b2c6c
MOOMIBHOTO TenedoHa
60 Pemenue 3a1au Ha onpeieNieHne YacTOThl U
JUTHHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DJNIeKTpOMarHuTHasi Ipupoja CBeTa. bubnmnoreka [JOK
CkopocTb cBeTa. BosiHOBBIE CBOICTBA CcBETA https://m.edsoo.ru/ff0b31d0
Ucrounuku cBeta. [IpsMonuneiitHoe
62 acrpocTpaHeHUe CBzTa 3arme Connua Bubmiorexa LIOK
. 3armenust CoJtHIIA |
pacripoctp 8 https://m.eds00.ru/ff0b3658
Jlynsl
3akoH oTpaxkeHus cBeTa. 3epkana. Pemenue
63 3a1a4 Hall)'l HMEHEHUE 3aK0 pa oTpaxe bubmorexa [JOK
KOHA OTPaKEeHUS
P P https://m.eds00.ru/ff0b38c4
cBeTa
[Ipenomienue cBeta. 3aKOH MPEIOMIICHUS bubnmoreka [JOK
64
cBeTa https://m.edsoo.ru/ffOb3aea
65 [TomHOE BHYTpEHHEE OTpaKEHUE CBETA. bubmuorexa [JOK




Hcnonp30BaHrEe NOTHOTO BHYTPEHHETO
OTPa)KEHHUS B ONITUYECKUX CBETOBOAX

JlaGopaTtophast pabdota "HcciaenoBanue
3aBUCUMOCTH YIJIa IPEJIOMIICHHUSI CBETOBOTO

https://m.edsoo.ru/ffOb3c5c¢c

06 Jy4a OT yIJla MaJieHus Ha TpaHule "BO3ayX-
crekyio""
Ypok-koupepenmus "Mcnonbp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 Jlua3el. OnTUdeckas Cuiia JIMH3BI https://m.edsoo.ru/fob3f2c
69 [TocTpoeHne N300paXKeHUH B IMH3AX Bubmiorexa LIOK
https://m.edsoo.ru/ff0b444a
JlaboparopHas pabota "Onpenenenue
70 (bOKyIc)Horz paCfTOHHI/ISI U orr)ITII[/IquKOﬁ CHJIBI bubmorexa IOK
9 https://m.edsoo.ru/ff0b4206
coOuparorien TUH3bI"
VYpoxk-koupepennus "OnTuyeckue TUH30BbIC bubnuoteka [JOK
71
npuodopsr" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue Brbmiorexa LIOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepenuus "edexrsl 3penus. Kak
COXpaHMTH 3peHue"
Paznoxenue 6enoro csera B criekTp. ONbITHI
74 Herotrona. Crnoxenue CHeKTpaJ'IBHBII)X LBETOB. Bubmiorexa LIOK
https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlaGopaTtopHnas pabota "OMBITH 11O
75 pa3lIoKEHUIO OEI0T0 CBETA B CIIEKTP U bubnuorexa [JOK
BOCIIPUSTHIO I[BETA MPESIMETOB MPU MX https://m.edsoo.ru/ff0c0e2a
HaOJIOJICHUY Yepe3 BETOBbIC (PHIIBTPHI"
76 VYpok-npakTukym "BoiHOBBIE CBOMCTBA

CBeTa: AucCIepcHsi, UHTeppepeHus U




nudpakmms"
OmneiTel Pesepdopaa v rutanetapaas MoJieb

bubmuoreka [JOK

" aroma https://m.edsoo.ru/ff0c12a8

78 ITocrynater bopa. Moaens atroma bopa

79 Hcnyckanue v morJonieHrue CBETa aTOMOM. bu6mmoreka [IOK
KBanTsl. JInHeiuaTeie CIIEKTPHI https://m.edsoo.ru/ff0c144c

80 Ypok-npaktukym "HabnroieHne CrieKTpoB bubnmoreka [JOK
ucryckanus" https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTH U €€ BUIBI bubmmoreia LIOK

https://m.edsoo.ru/ff0c1672

82 Crpoenue atomHoro siapa. Hykinonnas bubnnoreka [JOK
MO/IeITb https://m.edsoo.ru/ffOc18ac

83 PannoakTuBHBIC IpeBparnieHus. M30Tormb ﬁgg:?lﬁeezzciorﬁ/ froclald

84 Pemenue 3amau no teme: "PagmoakTBHEBIE bu6mmoreka [JOK
npeBparieHus" https://m.edsoo.ru/ff0clb4a

85 [lepnon nonypacnana

86 VYpoxk-koHpepennus "PagnoakTuBHbIC bubnuoteka [JOK
U3JIyYEHHUS B PUPOJIC, MEAMIINHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 S nepuble peakunu. 3aKOHbI COXPAHEHUS bubnnoreka [JOK
3apsI0BOTO U MacCOBOTO YHCET https://m.edsoo.ru/ff0c1c58

88 DHeprus CBSI31 aTOMHBIX sifiep. CBs3b MacChI bubnuorexa [JOK
U SHEPTUH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amaq o teme "SnepHbie peakiun”

90 Peakuuu cunrte3a u nenexus saep. bubmuorexa [JOK
Ucrounuku sHepruu ConHua u 3BE31T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenius "AnepHast sHepreTuka.

91 JleficTBUS paIiOAKTUBHBIX U3Ty4YEeHUN Ha
JKUBbIE OpraHU3MbI"

92 [ToaroToBKa K KOHTPOJIBHOM paboTE MO TEME bubmuorexa [JOK




"DNEeKTPOMarHuTHOE TMOJIE.
DJeKTpoMarHuTHeIe BoJiHbI. KBaHTOBBIE
siBJICHUS"

KonTponbhas pabota no teme
"DEeKTPOMarHuTHOE MOJIE.

https://m.edsoo.ru/ff0c223e

93
DJIeKTpOMarHUTHBIC BOJHBI. KBaHTOBBIC
SIBJICHUS"
94 [ToBTOpenue, 0600meHue. JlaboparopHbie bubmuorexa [JOK
paboTsl o Kypcy "B3aumoseiicteue e https://m.edsoo.ru/ff0c245a
IToBTopenue, 00061cHME. Pemenue
95 pacquII)H,IX u KaqecHTIBeHHLIX 3a/1a4 110 TEME bubnuorexa LIOK
https://m.edsoo0.ru/ff0c2572
"TerioBble nponecch”
IToBTopenue, 00061cHME. Pemenue
96 pacquII)H,IX u KaqecHTIBeHHLIX 3aj7a4 10 TeMe bubmmorexa LOK
. https://m.edsoo.ru/ff0c2a22
"KIIJI TerioBbIX qBUTATENCH"
IToBTOpenue, o6o6meHue. Pemenne
97 pacqu};HX " KaqecHTlBeHHLIX 3a/1a4 10 TeEMe bubmorexa LIOK
https://m.edsoo.ru/ff0c2b30
"KII/] anextpoycTaHoBOK"
08 [ToBTOpenue, o6o0mmenue. JlabopatopHsie bubnuoreka [IOK
paboTsl o Kypcy "CBeToBbIe sSBICHUS" https://m.edsoo.ru/ff0c2c52
IToBTOpenue, o6001eHnEe. PaboTa ¢
99 TeKCTaE/II/I 0 TEME 'I'I;aKOHBI COXpaHECHHS B Brbmiorexa LIOK
. https://m.edsoo.ru/ff0c2d6a
MEXaHHKE
100 [ToBTOpenue, o06ob6menue. Padora ¢ bubnnoreka [JOK
tekctamu 1o Teme "Konebanus u BomHbI" https://m.edsoo.ru/ffO0c2e82
101 [ToBTOpenue, o606menue. Pabota ¢ bubnmnoreka [JOK
TekcTtaMmu 110 Teme "CBETOBEIC SIBIICHUS " https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0600meHue. Pabora ¢
102 TekcTamu 1o TeMe "KBaHTOBas U simepHast

¢uzuka"
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MMPOBEPSAEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUA

7 KVIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

11

HCIIOJIb30BAaTh U3YUCHHBIC ITIOHATHUSA

1.2

13

pas3iinyaTh ABJICHUS 110 OIIMCAHHUIO UX XapaKTEPHBIX CBOMCTB ¥ Ha OCHOBE OIIBITOB,

JEMOHCTPUPYIONINX JIaHHOE (PU3UYECKOE SIBJICHUE

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3MUECKUX SBICHHHA B OKpPY)KaOLIeM
MHUpE, B TOM u4Hclie (QU3MUECKUE SIBICHHS B MPUPOJE, IPU ITOM IEPEBOAUTH
NPAaKTUYECKYI0 3a7ady B y4eOHYIO, BBIACHATh CYIIECTBEHHBIE CBOICTBa

(npu3Haky) PU3NYECKHUX SIBICHUMA

14

ONMCBHIBATh M3YYCHHBIE CBOMCTBA TeNl M (U3NYECKUE SIBICHUS, HCIIOIb3YS
¢u3nyeckue BEIMYUHBI, NPU ONHUCAHUM IPABWIBHO TPAKTOBaTh (U3UUECKUI
CMBICII HCIIOJIb3YEMBIX BEIWYHH, MX OO0O3HAUECHUS W EIUHUIBI (PU3HYECKHX
BEJIMYMH, HAXOAUTh (POPMYJIbI, CBSA3bIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYHHY C
JIPYTUMHU BEJIMYMHAMU, CTPOUTH TpaduKU U3yYEHHBIX 3aBUCUMOCTEHN (hU3HUECKUX

BCINYNH

1.5

XapaKTepu30BaTh CBOMCTBa Tel, (U3UYECKUE SBICHUS U MPOIECCHI, UCIOIB3YS
M3y4YeHHBIE 3aKOHBI, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA H

3aIMUCBIBAThL €0 MATCMATHUYCCKOC BhIPAKCHUC

1.6

OOBSICHATh (PU3UUECKUE SIBIICHUS, MPOIECChl U CBOMCTBA TeJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MpaKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BbIABIATh
IIPUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOMTH OOBACHEHME M3 | — 2 JIOTMYECKUX
maroB ¢ omopo Ha 1 — 2 W3y4EHHBIX CBOMCTBA (PU3WYECKUX SBJICHUM,

(1)I/ISI/II‘ICCKI/IX 3aKOHa WK 3aKOHOMCPHOCTH

1.7

pemath pacué€rHble 3afaud B 1 — 2 n1eHCTBHS, MCIONb3YS 3aKOHBI U (OPMYIIHI,
CBs3bIBatONME (M3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCIIOBUS 3a/ladyd
3aIMMCBIBAaTh KPATKOE YCIOBHE, MOJCTABIATh (PU3MUYECKHE BETUUUHBI B POPMYIIBI U
MPOBOAUTH pacu€Thl, HAaXOJIUTh CIPABOYHbIE JAaHHbIE, HEOOXOAWMBIE JUIsS

peuiceHusd 3a1a4, OUCHUBATh PCATITUCTUIHOCTD HOJIy‘-IGHHOfI (I)HSHHCCKOﬁ BCIIMYHMHBI

1.8

pacrno3HaBaTh IpPOOJIEMbI, KOTOPblE MOKHO PEIIUTH MPU MOMOIIM (PU3UUECKUX

MCTOHOB, B OIIMCAHWUN HCCIICAOBAHUA BBIACIIATL IMPOBEPACMOC IMPECAIIOJIOKCHUC




(rumotesy), pa3ianyaTh U MHTEPIPETHUPOBATH MOJYYEHHBIN pe3yabTaT, HaXOIUTh

OIINOKHU B XO0J¢ OIlbITa, ACJAaTh BBIBOJBI I1O €TI0 pC3yJIbTaTaM

1.9

MIPOBOJIUTH OMBITHl 10 HAOMIOJCHUIO (U3NYECKUX SIBICHHH WM (U3NIECKUX
CBOMCTB Ten: (OPMYNUpOBaTh MpPOBEPSEMbIE MPEANOIOKEHUS, COOMpaTh
YCTAHOBKY M3 TPEMJIOKEHHOTO O00OpyIOBaHMSA, 3alUCHIBATh XOJ ONbITA U

(GbopMyIHpOBaTh BHIBOJIBI

1.10

BBITIOJIHSATE TPSIMBIE M3MEPEHUS! C HCIOJIb30BaHWEM AHAJOTOBBIX M IH(POBBIX
npuOOpOB, 3aMHUCHIBATh MOKA3aHUS MPUOOPOB C y4ETOM 3aTaHHONW aOCOIOTHON

MOTPEIIHOCTH U3MEPEHUI

1.11

1.12

1.13

1.14

MIPOBOAUTH UCCIIEI0OBAHUE 3aBUCUMOCTH OJHON (DU3UYECKON BEIMYUHBI OT JPYTroi
C UCTIOJIb30BaHUEM NPSMBIX U3MEPEHUH, y4acTBOBATh B IUIAHUPOBAHUH YI€OHOTO
UCCIIEIOBaHMs, CcoOUpaThb YCTAaHOBKY U BBIMOJHATH W3MEPEHUs, CIeays
MPEUIOKEHHOMY TUIaHy, (UKCUPOBATh PE3yJIbTaThl MOJYYCHHOW 3aBUCHMOCTHU
(¢bu3MUeCKUX BEJIMYMH B BHUJEC MPEIJIOKEHHBIX TaOMuI U rpaduKoB, AeNaTh

BBIBOJIBI ITO PE3YyJIbTaTaM UCCIICAOBAHUA

IMPOBOAWUTL KOCBCHHBLIC U3MCPCHUS (1)I/ISI/I‘I€CKI/IX BCJIMYUH, CICOYA Hp@I[JIO)KGHHOﬁ
HHCTPYKIMU: IIPpHU BbIIIOJHCHHUU HSMepeHI/Iﬁ CO6I/IpaTB OKCIICPUMCHTAIIbHYIO

YCTAHOBKY U BbBIYHCJIATH 3HAYCHUC MCKOMOM BEITWIHHBI

coOnroAaTh MpaBWiia TEXHUKH Oe3omacHocTH mpu paboTe ¢ 1ab0OpaTOpHBIM

o0opynoBaHUEM

yYKa3blBaTh TPUHLUIBI JIEHCTBUS TNPUOOPOB M TEXHUYECKHUX YCTPOIMCTB,
XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YyYEHHBIX NPHUOOPOB M TEXHUYECKHX
YCTPOWCTB C TIIOMOLIBIO HX OINMCAHUSA, HCIOJB3ys 3HAaHHUSA O CBOMCTBAX

(I)I/I3I/ILICCKI/IX SIBJICHUH U HCO6XO,[[I/IMBIC (I)I/I3I/I‘IGCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

IPUBOANUTH TpPUMEPHl (HAXOAUTh HMH(POPMALMIO O MPUMEPax) MPaKTHYECKOrO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM KHU3HU ISl 0OecTeueHUs
0e30macHOCTH MpHU OoOpallleHuH ¢ MpuOopaMM M TEXHUYECKMMHU YCTPOHCTBaMH,
COXPAHEHHUs 3/10pOBbS U COOJIOJEHUS HOPM DSKOJOTMYECKOTO TOBEIACHUS B

OKpYJKarolllen cpese

1.16

1.17

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IH(I)OpMa]_[I/II/I B CCTHU I/IHTCpHCT B
COOTBETCTBHH C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC HMCIOIIHUXCA
3HAaHUN U HYTCM CpaBHCHHA PA3JIMYHBIX MCTOYHUKOB BBIACIIATH I/IH(bOpMaI_[I/IIO,

KOTOpasi SIBJSIETCS IPOTUBOPEUNBOM HIIM MOKET ObITh HETOCTOBEPHON

WCIONIb30BaTh TPU BBHIMOJTHEHHH YUYEOHBIX 3a/laHUil  HAYYHOMOIYJISIPHYIO
TuTepaTypy (PU3MYECKOTO COIEPIKAaHMs, CIIPAaBOYHBIC MATEPUAIbl, PECYPChI CETH
WutepHer, Brnaaerh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHUs

nH(pOpMaIIUK U3 OJTHON 3HAKOBOU CUCTEMBI B JPYTYIO




1.18

co3/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE M YCTHBIE COOOIICHHS HA OCHOBE 2
— 3 UCTOYHMKOB HH(pOpMAUU (PU3UYECKOTO COACPKAHUSA, B TOM YHCIIE MTYOIUIHO
JenaTb KpaTKue COOOIIEHUS O pe3ynbTaTaXx IPOEKTOB WM  Yy4eOHBIX
HCCIICIOBAHUM, MPH 3TOM TIPAaMOTHO HCIOJIb30BATh H3YYECHHBIA MOHATUUHBIN

anmnapart Kypca GU3UKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTaluei

1.19

8 KJIACC

Kox
NpoBePsSIEMOro
pe3yabTara

IIpU  BBIIIOJTHCHHUHN y‘Ie6HBIX IIPOCKTOB U I/ICCJIC,I[OBaHPII;’I paciapeacisaTb
00s13aHHOCTH B Tpynmne B COOTBCTCTBHUU C MMOCTABJICHHBIMU 3a/ladaMiu, CIICAUTH 3a
BBIIIOJIHCHHUEM IIJIaHA HeﬁCTBHﬁ, aJICKBAaTHO OLCHHWBATh COOCTBEHHBIH BKJIaJd B
ACATCIIbBHOCTL  I'PYIIbI, BBICTPAMBATH KOMMYHHUKATUBHOC BBaHMOHCﬁCTBHe,

YUUThIBaAsA MHCHHUEC OKPYXKAIOMHUX

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOT'0 00111ero 00pa3oBaHusl

11

HCIIOJBb30BAaTh IIOHATHUA

1.2

13

pasiniuaTh ABJICHUA 110 OIIMCAHUIO UX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

JEMOHCTPUPYIONINX JIaHHOE (PU3UYECKOE SIBJICHUE

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3MUECKUX SBICHHHA B OKpPY)KaIOLIeM
MHUpE, B TOM 4Hclie (QU3MUECKUE SIBICHUS B MPHUPOJE, MPH ITOM IEPEBOIUTH
MPAKTUYECKYI0 3a7adyy B Yy4eOHYIO, BBIIEIATh CYIIECTBEHHbIE CBOMCTBA

(mpu3HaKyM) GU3NYECKUX SBIECHUIN

14

1.5

1.6

1.7

OIMUCbIBAaTh H3YUYCHHBIC CBOMCTBA TE€I H (1)I/ISI/I‘~ICCKI/I€ SABJICHUSA, HWCIOJb3Yyd
(I)I/I3I/ILIGCKI/IG BCJIMYMHBI, IIPU OIMMCAHUHN I[IPABUIIBHO TPAKTOBATH (bH3PI‘lCCKPII>i
CMBEICJT UCTIOJIB3YEMBIX BCJIIMYHH, 0003HaUYCHHS U CANMHUIIbI (bmuqecxnx BCJIMYHMH,
HaxoauTb (I)OpMynLI, CBA3BIBAOIIUC JAHHYHO (I)I/ISI/ILIGCKyIO BCIMYNHY C APYI'UMHU

BEJIMYUHAMHU, CTPOUTH IpapUKU U3y4YEHHBIX 3aBUCUMOCTEN (DHU3UUECKUX BEIUYUH

XapaKTCPU30BaTh CBOMCTBaA TCI, q)mnqecxne SABJICHUSA W MPOHUCCCHI, MCIIOJIb3YysA
HU3YUCHHBIC 3aKOHBI, IMPU 3TOM JOaBaTb CJIIOBCCHYIO (I)OpMyJ'IPIpOBKy 3aKOHa H

3aIMUCBIBATh €ro MaTCMAaTHUYCCKOC BBIPAKCHUEC

O0OBACHATH (1)I/ISI/I‘IGCKI/IG mponecCol U CBOMCTBA TCJI, B TOM YHCJICE U B KOHTCKCTC
CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O  XApPAKTCpPa: BbBIABIATH HNPHUYHUHHO-
CJICACTBCHHBIC CBA3U, CTPOUTH 00bsicHeHHe U3 | — 2 JIOTUYECKHX IIaroB C
IIOMOIIBIO 1-2 HN3YUCHHBIX CBOMCTBaA (I)I/ISI/I‘{CCKI/IX ﬂBHCHHﬁ, (1)I/I3I/I‘-ICCKI/IX 3aKOHa

HJIN 3aKOHOMCPHOCTHU

pemars pacy€THble 337aud B 2 — 3 NeHCTBUS, HCHOIb3Ys 3aKOHBI U (POPMYJIBL,




cBs3bIBatONIME (UM3MUYECKHE BEIMYMHBI: HAa OCHOBE aHallu3a YCIIOBUS 3a/ladyd
3alUChIBaTh KPATKOE YCIOBHE, BBIABISATH HEAOCTATOK JAHHBIX IJisi PEIICHHS
3aauM, BbBIOMpaTh 3aKOHBI U (OPMyIbl, HEOOXOoauMBbIe sl €€ pelleHus,
MIPOBOANTH PACUYETHI M CPABHUBATH MOYYCHHOE 3HAUCHUE (PU3HUECKON BEITUUNHBI

C U3BCCTHBIMHU JaHHBIMU

1.8

1.9

paciio3HaBaTb HpO6J’ICMBI, KOTOPBIE MOXHO PCHIUTH ITPHU ITOMOIIH (1)I/ISI/ILIeCKI/IX
MCTOHNOB, HCIOJB3Yyd  OIMCAHUC HUCCICAOBAHUA, BbBIACIATL IIPOBCPACMOC
IMPCAIIOJI0KEHUE, OUCHUBATE IIPAaBUJIBHOCTD IMOPAAKa MPOBCACHUA NCCICA0OBAHMI,

JACJIaTh BbIBOJbI

MPOBOJIUTH OMBITH MO HAOMIOJACHHUIO (U3NYECKUX SBICHUNA WM (PU3HMUECKUX
CBOMCTB Ten: (OPMYNUpOBaTh MpPOBEPSIEMbIE MPEANOIOKEHUS, COOMpaTh
YCTaHOBKY W3 MPEUIOKEHHOTO O00OpYIOBaHMSA, ONHCHIBATH XOJl ONbBITA H

(bopMyIHpOBaTh BHIBOJIBI

1.10

BBINOJIHATE HpPSMbIE M3MEPEHUS C HCHOJIb30BAHHMEM aHAJOTOBBIX IMPHOOPOB U
JTaTYNKOB (PM3NYECKUX BEJIMYUH, CPAaBHUBATH PE3YJIBTAThl M3MEPEHHUH C y4ETOM

3aJIaHHOW a0COJIFOTHOM MOTPEITHOCTH

1.11

1.12

1.13

IIPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTH OJJHON (PM3NYECKOI BETUUUHBI OT APYron
C HCIIOJIb30BAHUEM MPSAMBIX U3MEPEHMI: IUIAHUPOBATh UCCIIEIOBAHUE, COOMPATH
YCTAHOBKY UM  BBINOJHATH M3MEPEHUsA, CIEeAysd NPEMIOKECHHOMY ILIaHY,
(UKCUPOBATh PE3yAbTATHI MOJIYYEHHON 3aBUCUMOCTH B BUIE TAOIUI] ¥ TPahUKOB,

ACJIaTh BBIBOJLI IO PE3yJIbTaTaM MCCICAOBAHUA
IMPOBOAWUTL KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I'-ICCKI/IX BCJINYHH: IJIAaHUPOBATH
U3MEpEeHus, coOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys MpPEUI0KEHHOU
HHCTPYKIUHU, U BBIYHUCIIATD 3HAYCHUC BCJINYHNHBI
coOnrofaTh MpaBWiIa TEXHUKH Oe3omacHOCTH Ipu paboTe ¢ 1abOpaTOpHBIM

00opynoBaHUEM

1.14

XapaKTepU30BaTh MPHUHIMUIBI JCHCTBHS H3YyUYEHHBIX MPHUOOPOB U TEXHHUUECKHUX
YCTPOMCTB C OMNOPOM Ha WX ONUCAHMS, HCIOJb3ys 3HAHUA O CBOMCTBAX

(I)I/I3I/ILICCKI/IX SIBJICHUH U HeO6XO,[[I/IMBIe (I)I/I3I/I‘IGCKI/IC 3aKOHOMCPHOCTH

1.15

1.16

pacno3HaBaTb IMMPOCTHIC TEXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIIBHBIC HpI/I60pBI 10
CXEMaM MU CXEMATUYHBIM PHCYHKaM, COCTABJISATH CXCMbI JJICKTPHUICCKUX ueneﬁ C
MOCJICAOBATCIIbHBIM W NApPAJUICJTIbHBIM  COCAWMHCHUCM 3JICMCHTOB, pa3jinydyas

YCJIIOBHBIC 0003HaYCHHS PJIEMEHTOB OJICKTPHUYCCKUX merei

IPUBOANUTH TpPUMEpPHl (HAXOAUTh HMH(POPMALUIO O MPHUMEPAX) MPAKTHYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHWW B MOBCEJHEBHOM KU3HU NJIs1 0OecreyeHus
0e30macHOCTH IMpHU OOpallleHuH ¢ MpuOopaMM M TEXHUYECKHMH YCTPOHCTBaMH,

COXpPaHCHUA 3J0pOBbA U CO6J'IIO,H€HI/I$I HOPM DOKOJIOTMYCCKOIro IIOBCACHUA B




OKpY>Kalollen cpefie

1.17

1.18

OCYILIECTBIATH MOUCK MHPOpMAIUU (PU3NYECKOTO cofiepkaHus B cetu MHTepHeT,
Ha OCHOBE HUMEIOIIMXCS 3HAaHUW H MYyTEM CpPaBHEHUS JIOMOJHHUTEIIbHBIX
HMCTOYHUKOB BBIACIATh MH(DOPMALIMIO, KOTOpasl SBJISETCS MPOTUBOPEUMBOU WITU

MOXET OBITh HEJJOCTOBEPHOI

UCTOJB30BaTh TPH BHIIOJIHEHUH YYEOHBIX 3aJaHUl  HAYYHO-TIOMYJISAPHYIO
auTeparypy (GU3NYECKOro COJACpXaHUs, CIPABOYHbIE MAaTEpUabl, PECYpChl CETH
WutepHer; BrnaseTrs npuéMamMM KOHCIEKTHPOBAHHUS TEKCTa, IMpeoOpa3zoBaHuUs

nH(pOpMaLIUY U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIC MUCbMEHHbIE U KPAaTKUE YCTHBIE COOOIIEHUs, 00001Ias
nH(OPMALIMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MYECKOTO COACpKAHHS, B TOM
quclie MyOJIUYHO MPEACTaBIATh Pe3yNbTaThl MPOSKTHON WM UCCIIEOBATEIbCKOM
JEATEIIbHOCTH, MPH 3TOM TI'PaMOTHO HMCIOJIb30BaTh HW3YYEHHbIA MMOHATHUHHBIN

arrapar Kypca (I)I/ISI/IKI/I, COIMPOBOXKAATH BBICTYIIJICHUC HpE‘BeHTaHHeﬁ

1.20

9 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

11

MIPU BBIMIOJHEHUHN YYE€OHBIX MPOEKTOB U UCCIIEAOBAHMN (DU3MUECKUX TMPOILIECCOB
pacrpenenaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C IIOCTaBICHHBIMU
3a/ladyaMM, CIEAUTH 32 BHIIIOJHEHUEM IUIaHA JIEHCTBUN U KOPPEKTHPOBATH €ro,
aJICKBaTHO  OIICHUBATh COOCTBEHHBIM BKJIAQJ B JIEATEIBHOCTH  TPYIIIIBL,
BBICTpAaMBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, TMPOSBISAA TOTOBHOCTh

pazpermaTth KOHQIHKTHI

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'O 00111er0 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

1.3

pa3jinviaTh ABJICHUS 11O OITMCAHUIO UX XaPAKTCPHBIX CBOMCTB U HA OCHOBE OIIBITOB,

JEMOHCTPUPYIONIUX JIaHHOE (PU3UUECKOE SIBJICHUE

pacrno3HaBaTh MNPOSBICHHE M3YyYEHHBIX (U3UUYECKUX SBJICHUM B OKpY)KaIOIIEM
MHUpE, B TOM 4Hclie (QU3MUECKUE SIBICHUS B INPHPOJIE, NMPH ITOM IEPEBOJIUTH
MPAKTUYECKYI0 3aJadyy B Yy4eOHYIO, BBIIEIATh CYIIECTBEHHBbIE CBOMCTBA

(mpu3HaKuM) PpU3NYECKUX SBICHUIN

14

OINMCHIBATh M3YYEHHBIE CBOMCTBA Tel M (U3NYECKUE SIBICHUS, HCIONb3YS
¢u3nyecKkue BETUYMHBI, IPU OINUCAHUM MPABWIBHO TPAaKTOBAaTh (U3NYECKUI
CMBICII UCIIOJIb3YEMBbIX BEJIMUMH, 0003HAYEHUS U €JUHMIIbI (PU3NUECKUX BEINYMH,

HaXOJIUTh (OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIMUUHY C JIPYTUMU




BEJIMYUHAMU, CTPOUTH IpaUKU U3y4YEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEIUYUH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (U3MUYECKUE SBICHUS U MPOLECCHI, UCHOIB3YS
W3YYCHHBIC 3aKOHBI, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA M

3aIMUCBbIBATh €Iro MaTCMaTHU4YCCKOEC BBIPAXKCHIUEC

1.6

OOBSACHATH (PU3NYECKUE MPOIECCHl U CBOMCTBA TeJ, B TOM YHCJIE M B KOHTEKCTE
CHUTyallUld TMPaKTHKO-OPHEHTUPOBAHHOTO XapakTepa: BBIABIATh HPUYHHHO-
CIICICTBEHHBIC CBS3U, CTPOUTh OOBSICHEHME M3 2 — 3 JIOTHYECKHX IIaroB C
MOMOIIBIO 2 — 3 U3YYEHHBIX CBOMCTBA (DPU3MUECKUX SABICHUN, (PU3NIECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTHU

1.7

1.8

pemiath pacué€THble 3a7auu (omuparouiyecss Ha cucTeMy u3 2 — 3 ypaBHEHHUN),
UCTOJNB3ysl 3aKOHbI W (OpMyIbl, CBsI3bIBAIOUINE (DU3NUYECKUE BEIUYMHBL Ha
OCHOBE aHaJIM3a YCIIOBUS 3aJadyd 3allUChIBATh KPATKOE YCIOBUE, BBISABIATH
HE/IOCTAIONMe WM W30BITOYHBIC JaHHBIC, BBHIOMpATh 3aKOHBI W (POPMYIIBL,
HEO0OXOIUMBIE UIS PEIICHUS, TPOBOAUTH PACUEThl U OIICHUBATH PEAIMCTUYHOCTH

MOJTyYEHHOTO 3HAYCHHS (PU3NIECKON BETUIUHBI

pacno3HaBaTh MpOOJIEMBbI, KOTOPHIE MOKHO PEIIUTh TPH TOMOIIM (HU3UUECKUX
METOJIOB, MCIOIb3ysd OINHMCAHUE HUCCIECAOBAHMSA, BBIACIATH  IIPOBEPAEMOE
IIPEIIONIOKEHUE, OLICHNBATh NPABUWIBHOCTh IOPSAAKA IPOBEICHUS HCCIECIOBAHUSA,

ACJIaTh BbIBOAbI, HHTCPIIPETUPOBATD PE3YJIbTAThI Ha6J'IIo,I[eHPII>i H OIIBITOB

1.9

MPOBOJIUTH OTBITH 1O HAOMIOJACHHUIO (U3NYECKUX SBICHUNA WINM (PU3HMUECKUX
CBOMCTB TeJ: CaMOCTOSATENBbHO COOMpaTh YCTaHOBKY M3 H30BITOYHOro Habopa
00Opy/OBaHUs, ONUCHIBATH XOJ| OMNbITA M €ro pe3yinbTarbl, (HOpPMYIHPOBATH

BBIBOBI

1.10

MIPOBOAMTH MPU HEOOXOAUMOCTH CEPUI0 MPSIMBIX U3MEPEHU, ONPEIeNsisl CpeIHee
3HAQYE€HHE M3MEpsSEeMON BEIMUYMHBI ((POKYCHOE PACCTOSHHE COOMpAIOIel JTMH3HI),

000CHOBBIBATh BHIOOP crioco0a U3MepeHus (M3MEepUTENILHOTo Iprubopa)

1.11

NPOBOJUTH  HUCCIIEAOBAHME  3aBUCUMOCTEM  (U3MYECKMX  BEJIUYUMH  C
UCIOJIb30BAaHUEM  TPSAMBIX ~ HM3MEpPEHMH:  IUIAHUPOBAaTh  HCCIIEIOBaHUE,
CaMOCTOSITENILHO COOMpATh YCTaHOBKY, (DUKCHPOBATh pe3yJbTaThl MOJIY4E€HHOU
3aBUCHUMOCTH (DPM3MUYECKUX BEIMYUH B BHJIE TaOMUIM IpadUKOB, I€IaTh BBHIBOJbI

110 pE3yJjibTaTaM HUCCICIOBAHUA

1.12

IPOBOJUTh KOCBEHHBIE U3MEpEHUs (U3UYECKUX BEJIUYMH: IUIAHUPOBATH
U3MepeHusi, coOuparb IKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIIIOJIHATH U3MEpPEHUS,
clenys NPEMNIOKEHHOM HHCTPYKLUHU, BBIYKMCIATH 3HAYCHUE BEJIMYMHBL U
AQHAJIM3UPOBATh IOJYYEHHBIE PE3yJabTaThl € YYETOM 3aJaHHOM IOrPEIIHOCTH

U3MEPEHUIN

1.13

coOnrofaTh MpaBWiIa TEXHUKH Oe3omacHOCTH npu paboTe ¢ 1ab0OpaTOpHBIM




obopynoBaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YYEHHBIX (PU3NUECKUX MOJIENeH: MaTepraibHas
TOYKa, a0COJIOTHO TBEPIOE TEIO, TOUCUHBI HCTOYHUK CBETA, JIyd, TOHKAs JINH3A,

II1a"HeTapHas MOACJIb aTOMa, HYKJIOHHAasA MOACJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh MPUHLMUIIBI JACUCTBUS H3YyYEHHBIX NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OINOPOM HAa MX ONHUCAHUs, MCIOJNb3YysSd 3HAHUS O CBOWMCTBax

(bl/I3I/I‘IGCKI/IX SIBJICHUH U HCO6XO,Z[I/IMBIC (1)I/I3I/ILICCKI/IC 3aKOHOMCPHOCTHU

1.16

1.17

1.18

1.19

UCIIO/B30BAaTh CXEMBbl M CXEMATUYHBIE PUCYHKM H3YYEHHBIX TEXHUYECKUX
YCTPOHCTB, M3MEPUTENHHBIX NPHUOOPOB M TEXHOJIOTMYECKHX IPOLIECCOB MpHU
pelIeHNH y4eOHO-NIPaKTHUUYECKUX 3ajjad, ONTHYECKHE CXEMbI Ul MOCTPOCHMS

M300paKEeHUI B IITIOCKOM 3€pKajie ¥ COOMpAronIei TuH3e

NPUBOANTH TPUMEPHI (HAXOAUTh HMH(POPMAIUIO O MPHUMEPAx) MPAKTHYECKOTO
UCIOJNIb30BaHUs (U3UYECKUX 3HAHUN B MOBCEIHEBHOM KHU3HU ISl 0OecTeyeHHs
0e30MmacHOCTH TpU OOpalleHny ¢ MPUOOpPAMHU M TEXHUYCCKHMH YCTPOHCTBaMH,
COXPAaHEHHUS 3/I0pOBbS U COOJIOJACHHS HOPM 3KOJOTHYECKOrO TIOBEICHHUS B
OKpY>Karollen cpenie

OCYIIECTBIATh MOUCK MHPOpMAIUU (PU3NIECKOTO cCoJepKaHusl B ceTu MHTEpHeT,
CaMOCTOSITENILHO (POPMYIUPYS MOUCKOBBIN 3alpOC, HAXOIUTh ITYTH ONPEICICHHS
JIOCTOBEPHOCTH TOJNYyYEHHOW HMH(OpMAIMK HA OCHOBE HMEIOUIMXCA 3HAHUN U

JOIIOJIHUTCIBbHBIX NCTOYHHUKOB

UCIOJIb30BaTh MpPHU BBINOJHEHUH Y4E€OHBIX 3aJaHUIl HAY4YHO-TOMYJISIPHYIO
IUTeparypy (U3NYECKOTO COJEepKaHUs, CIPAaBOUYHbIE MaTepUAJIbl, PECYPChI CETH
WuTepHer; BiageTb npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs

nH(OpMAaIIUY U3 OJHOM 3HAKOBOI CHCTEMBI B IPYTYIO

1.20

1.21

co3/laBaTb COOCTBEHHbIE ITMCbMEHHbIE U YCTHBIE COOOIIEHHS Ha OCHOBE
nH(pOPMAaLIUK U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOIO COAEp KAHUS, MyOJIUYHO
MIPENCTABIATh PE3YNbTAThl NMPOEKTHOW WIIM HCCIIEN0BATENbCKON AEATEIBbHOCTH,
IIPY 3TOM I'PAMOTHO MCIIOJIB30BaTh U3yYEHHBIN OHATUIHBIN anmnapar u3y4aeMoro
pa3gena (U3MKM M CONPOBOXKIATh BBICTYIUICHHE Mpe3eHTauuel ¢ yuérom

0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB

MIPU BBIMIOJIHEHUHM Y4YE€OHBIX MPOEKTOB U UCCIIEAOBAHUN (DU3MUECKUX IPOILIECCOB
pacripenienath OOS3aHHOCTH B TPYNIE B COOTBETCTBUM C IOCTaBJIEHHBIMHU
3aJladyaMM, CIEAUTH 32 BHIIOJHEHUEM IUIaHA JIEHCTBUN U KOPPEKTHPOBATh €ro,
aJIeKBaTHO  OIICHHMBAaTh COOCTBEHHBIH BKJaJ B JIEATEIBHOCTh  TPYIIIH,
BBICTpAauBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, MPOSBISAS TOTOBHOCTh

pazpemiats KOHQIUKTHI




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KJIACC
Kon
Kon asiemenTa IIpoBepsiemble 3JIeMEHTHI CO/leP:KAHMUS
pasjiena
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHPA
®usuka — Hayka o npupoge. fBneHus npuponsl. Puznueckue
11 SIBJICHUSL: MEXaHUYECKUe,  TEIUIOBbIE,  DJIEKTPUUYECKHE,
MarHuTHbIE, CBETOBBIE, 3BYKOBbIE
®dusnueckue BeaMuuHBL. M3MepeHue (QU3NYECKUX BEIMYUH.
1.2 duznyeckue puOOPEI. [orpemnocTs U3MEpEeHUil.
MexayHapoiHasi cucTeMa €JMHUIL
EcrecTBeHHOHay4HbI ~ MeTOJ|  TO3HaHMs:  HaOJrO/EHUE,
1 r [IOCTAHOBKA HAy4yHOTO BOIIPOCA, BBIIBWKEHUE THUIIOTES,
' 9KCHEpPUMEHT [0  NpPOBEpKE  THUIOTEe3,  OObIACHEHHE
HaOJII0/1TaeMOT0 SBICHUS
14 Onwucanue pU3MUECKUX SBICHUHN C TOMOIIBIO MOJIENIEH
[IpakTuueckue padbOTHI:
W3mepenune pacCTOSHU.
L5 N3mepenne o0bEMa KUAKOCTH U TBEPIOTO TeA.
' Onpenenenne pa3smMepoOB MaJIbIX TEIN.
WN3mepenue TemmepaTypbl NpU TOMOIIM KUAKOCTHOTO
TEPMOMETPA U JATYUKA TEMIIEPATYPHI
ITEPBOHAYAIJIBHBIE CBEJIEHMA O CTPOEHNU BELLIECTBA
21 CrpoeHue BellecTBa: aTOMbl M MOJIEKYNBI, UX pa3Mephl.
' OneIThI, JOKa3bIBAIOUINE JUCKPETHOE CTPOCHHUE BELLIECTBA
25 JIBmkeHue 4vactul BemecTBa. CBsA3b CKOPOCTH JIBUKEHUS
' yacTull ¢ TemnepaTypoil. BpoyHoBckoe nBuxkenue, mubdysus
) 23 B3aumopeiicTBue yacTHI] BEIIECTBA: IPUTSKEHUE U
' OTTaJIKUBaHUE
ArperatHble  COCTOSIHMSI ~ BEILLECTBA: CTPOEHHE TIa30B,
54 KUAKOCTEH W TBEPABIX (KpUCTANIMYECKUX) Tel. B3auMocBszb
' MEX/1y CBOMCTBAMM BEILIECTB B Pa3HBbIX arperaTHbIX COCTOSHUAX U
UX aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI




2.6

JABWXEHUE 1

3.1

[IpakTrueckue pabOTHI:
Ouenka  auameTpa  aroMa  METOAOM  psAnoB  (c
HCIIOIb30BaHUEM (oTorpaduii).
OnbITHI 1O HAOJIOICHUIO TEILIOBOTO PACIIMPEHHSI Ta30B.
OneIThl 10 OOHAPYKEHUIO JEHCTBUS CHUJI MOJEKYJISPHOIO

HpI/ITH)KeHI/IH
B3AUMOJIEMCTBUE TEJI

Mexannyeckoe IBHKEHHE. PaBHOMEpDHOE W HEPABHOMEPHOE

IBIDKEHHUE

3.2

3.3

3.4

3.5

3.6

Ckopocte. CpenHsst CKOpPOCTh IpU  HEPABHOMEPHOM
JBH>KEHUU. Pacu€r myTu U BpEMEHH IBUKEHUS
SIBnenue uHepuuu. 3akoH UHepuUuU. B3aumopeiicTBue Ten Kak
MpUYMHA U3MEHEHUS! CKOPOCTH JABMXKEHUS Tel. Macca Kak mepa
MHEPTHOCTH TeJla
[InotHocTh BemecTBa. CBS3b IJIOTHOCTU C KOJUYECTBOM
MOJIEKYJ B €IMHUILIE 00bEMA BELIECTBA
Cuna xak XxapakTepUCTHKa B3aUMOJICHCTBUS Tell
Cuina ynpyroctu u 3akoH ['yka. 3mepeHue cuiibl ¢ TOMOIIBIO

AWHAMOMCETpPa

3.7

3.8

SBnenue TAroreHus M cuna TsokecTH. Cuila TSDKECTH Ha
Ipyrux mianerax. Bec tena. HesecomocTts
Cuna tpenus. TpeHue CKONbKEHUSI U TPEHHUE MOKos. TpeHue B

npupoac U TCXHUKC

3.9

CrnoxxeHue cuj, HaNpaBIEHHBIX 1O OJHOW MPSAMOM.

PaBHOelicTBYIOIIIAsA CHIT

3.10

3.11

[IpakTudeckue pabOTHI:

OrmpeziesieHne CKOPOCTH PAaBHOMEPHOTO JIBMXKEHHS (IIapuKa B
KHUJKOCTH, MOJETHU SJEKTPUUECKOTO aBTOMOOWIISI U TaK Jalee).
Ompenenenne cpeaHel CKOPOCTH CKOJBKEHUS Opycka WIiIu
mapvKa 1Mo HaKJIOHHOW IUIOCKOCTU. OmpeneneHue MIOTHOCTH
TBEpAOro Ttena. ONbBITE, JAEMOHCTPUPYIOLIME 3aBUCHMOCTH
pacTspkeHus (aedopMaiui) Npy>KUHbI OT TPUT0KEHHOU CHUJIBL.
OHBITI)I, ACMOHCTpUPYIOIIHUE 3aBUCHUMOCTb CHJIBI TPCHUSA
CKOJIBXKEHUSI OT Beca Tela MU XapakTepa COINPUKACAIOLIUXCS

MOBEPXHOCTEMN

dusnyeckne SIBICHHUSI B nmpupoae: TMPUMEPBI JABUXCHUA C




pa3IMYHBIMM  CKOPOCTAMH B JKMBOM W HEXHUBOW MPUPOJE,

JICICTBHUE CUIIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12

TexHruuyeckue yCTporucTBa: TUHAMOMETP, NOAIINITHUKA

TIABJIEHME TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

4.1

Hasnenne TBEpHoro Tterna. CnocoObl  yMEHBIICHUS H

YBCIUMYCHUA JaBJICHUA

4.2

4.3

4.4

4.5

Z[aBJ'ICHI/Ie rasa. 3aBUCHUMOCThH JaBJICHHA Tra3a oOT O6’béMa,

TEeMIIepaTyphl

Hepez[aqa JaBJICHUA TBépI[BIMI/I TCJIaMH, XXUIAKOCTAMU U radaMHu.

3axoH Ilackans. [IneBMaTHYecKre MalIMHBI

3aBUCUMOCTD JABJIICHUS JKUIKOCTH oT TJTyOUHEL.
I'unpocratuuecknit  mapagokc. CooOImaromuecss  COCyIbI.

FI/II[paBJII/I‘-IeCKI/Ie MEXaHU3MBbI

Atmocdepa 3emnum u aTmocdepHoe namieHue. llpudnHBI
CYLISCCTBOBaHMSI ~ BO3AYIIHOM  oOomouku  3emuu.  OnbiT
Toppuuenmu. 3aBUCUMOCTh  aTMOC(EpPHOTO  JaBJICHHS  OT

BBICOTBI HaJl YPOBHEM MODPs

4.6

4.7

WN3mepenue  armocdepnoro  naBienus. [lpuboper s
M3MepeHust aTMOC(HEPHOTO JaBJICHUS
JlelicTBUE XKUIOKOCTHM M ra3a Ha NOTPYKEHHOE B HHX TEJO.

BrrtankuBatorias (apxuMeioBa) cuia. 3akoH Apxumena

4.8

4.9

[InaBanue ten. BoznyxomnnaBanue

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJe OT 0ObéMa
MOTPY>KEHHOM B KUAKOCTh yactu Tena. OmnpeneneHue
BBITAJIKUBAIOILEH CUJIBbI, JEHCTBYIOLIEN Ha TEJO, MOTPYKEHHOE
B KMAKOCTb. IIpoBepka HE3aBUCHMOCTH BBITAJIKHBAIOLIEH
CUJIbI, JICMCTBYIOIIEH HA TEJIO B JKUAKOCTH, OT MAacChl Tela.
OnbITHI, JIEMOHCTPUPYIONIUE 3aBUCUMOCTh BBITAIIKUBAIOIIECH
CWIBI, JCWCTBYIOIIEH Ha TENO B JKHUIKOCTH, OT 00BbEMa
MOrPY’KEHHOM B JKHAKOCTh 4YacTH Tejla M OT IUIOTHOCTH
JKHJKOCTH. KoncrpynpoBanue apeomerpa WU
KOHCTPYUPOBAHUE JIOJIKH u omnpeeeHue eé

Ipy30I0AbEMHOCTH

4.10

dusznueckue SBICHUS B npupoac: BIUAHHUC aTMOC(I)epHOl"O

JTaBJICHUS Ha )KMBOW OpraHM3M, IJIaBaHUE PbIO
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TexHnuueckue YCTPOMCTBA: cooOmIaronuecs COCY/Ib,
YCTPOMCTBO BOJONIPOBOJA, TUAPABINYECKAN IPECC, MAHOMETP,

O6apoMeTp, BICOTOMED, MOPIUTHEBOW HACOC, APEOMETP

PABOTA, MOIIHOCTD, OHEPT'HA

5.1 Mexanunyeckas padbora
5.2 MexaHn4deckast MOIIIHOCTb
53 [IpocTeie MexaHM3MBI: pblyar, OJOK, HAKJIOHHAS IJIOCKOCTb.
' [IpaBuio paBHOBeCHs pblyara
5.4 [IpuMeHeHne npaBuiia paBHOBECHUS phluara K 0JIOKY
«3omotoe mpaBwiIo» MexaHuku. Koadduiuent monesHoro
9.5 JeicTBUs MeXaHu3MoOB. [IpocTeie MeXaHuU3Mbl B OBITY W
TEXHHUKE
5.6 [ToTenuuanpHas SHEPTUU TeJa, TOTHATOTO HaJ 3eMIEH
5 5.7 Kunerndeckas sneprust
58 [lonnas MexaHuyeckass dSHeprus. 3aKOH U3MEHEHUS W
' COXPaHEHUS MEXaHUUYECKOH 3HEepTrun
[IpakTuueckue padbOTHI:
Omnpenenenue pabOThl CUJIBI TPEHUS MPH PaABHOMEPHOM
5.9 JBWKEHHUH TeJla 110 TOPU30HTAIBHOW NMOBEPXHOCTH. MccienoBanue
ycioBuil paBHOBecusi peiyara. Msmepenwe KIIJ[ HakinoHHOM
IJI0CKOCTH. M3ydyeHne 3aKkoHa COXpaHEHHS] MEXaHUYECKON YHEPTUH
5.10 DU3nYECKHUE SIBICHUS B IPUPOJIE: PHIYArd B TEJIE YEIOBEKA
TexHnueckue YCTPOWCTBA: pblyar, MTOJABU>KHBIN 51
5.11 HETIOJBVIKHBIM  OJIOKM, HAKJIOHHAs IUIOCKOCTh, TMPOCTHIC
MEXaHHU3MBI B OBITY
8 KUIACC
Kon
Kon annemenTa IIpoBepsiemblie 3JIeMEHTHI COlePKAHUS
pasziena
TETUJIOBBIE ABJIEHW A
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KHHETUYECKOH TEOpUHn
6 CTpoeHHsl BemiecTBa. Macca u pa3Mepbl MojeKyid. OIBITHI,

6.1

MOJITBEPIKIA0IINE OCHOBHEIE MOJIOKEHUS

MOJ'I@Ky.HHpHOKPIHCTPI‘-ICCKOﬁ TCOpHUU




Mogenu TBEPIOTo, >KUAKOTO M Ta3000pa3HOr0 COCTOSIHUN

o BemlecTBa. Kpucramumyeckue u amopdHsle Tena
6.3 OOBbsicHEeHHE CBOICTB Ta30B, XKHJIKOCTEW M TBEPABIX TEN Ha
. OCHOBE I0JIOKECHUH MOJIEKYISIPHOKMHETUYECKOM TeoprH
6.4 CMaunBaHue U KalWUISIPHBIE SIBICHUS
6.5 TennoBoe pacmmMpeHue u cxxaTue
6.6 Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO
- JIBYDKEHUS YaCTHULL
6.7 Buytpennss osneprus. CrnocoObl H3MEHEHHUS BHYTpPEHHEH
- SHEpIuu: TeIionepesada U CopepiieHue padoThl
6.8 Bunesl  Temuomepenaud:  TEIUIONPOBOJHOCTb,  KOHBEKIIHSA,
- U3Iy4YeHue
6.9 KonnyectBo TemnoTsl. Y aenpHast TEIIOEMKOCTh BEIIECTBA
TennooOMeH M TerI0BOe paBHOBECHE. YpPaBHEHHE TEIJIOBOTIO
6.10
Oananca
511 [InaBneHne ¥ OTBEpAEBAHME KPUCTAJUIMYECKUX BEIIECTB.
' VY nenbHas TemoTa IIaBICHUS
[TapooOpazoBanne u KonzaeHcauus. Mcmapenuwe. Kunenwe.
6.12 YaeneHas ~ TeIIOTa  MapooOpa3oBaHUSA.  3aBUCHMOCTH
TEMIIepPaTyphl KHIIEHUSI OT aTMOC(EPHOTO JTaBICHHUS
6.13 BnaxxnocTh Bo3yxa
6.14 OHeprus TOIIMBA. Y IelbHasl TENJI0Ta CTOPAHUS
[Ipunnuns! pabotsl TernoBbix asurareneil KIIJ[ temioBoro
6.15 nBurarens. TerioBble ABUTATENd W 3alIATA OKPYXKAOIIECH
Cpelsl
3aKOH COXpaHEHHWS M TPEBPAIICHUS DSHEPTHH B TEIJIOBBIX
6.16
mporeccax
[IpakTudeckue padboOTHI:
OnbITHl MO OOHAPYXEHMIO JEHCTBUS CHII MOJIEKYJISIPHOTO
MPUTSKEHHUS.
6.17 OnbITEl IO BBIPAIIMBAHUIO KPUCTAIUIOB MOBApPEHHOW COJU

WM caxapa.
OnbITel IO HAOMIOJEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B,

YKUAJIKOCTEN U TBEPIBIX TEIL.




Omnpenenenue AaBIeHNUs BO3AyXa B OaJNIOHE MINPHIIA.

OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb  JIaBJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIAKICHUS.

[IpoBepka rUIIOTE3Bl JIMHEMHOM 3aBUCHUMOCTH  JUIMHBI
CTONIOMKAa JKUAKOCTH B  TEPMOMETPUYECKOH  TpyOke OT
TEeMIEPaTypHl.

Habmtonenne u3MeHeHUs BHYTPEHHEW OJHEpPruM Tela B
pe3yabTare Teruionepeaays U padboThl BHEIIHUX CHIL.

HccnenoBanue siBIeHUs TerIooOMeHa NPH CMELIIMBAHUU
XOJIOJTHOW U rOpsiYeil BOJIBI.

Onpenenenyue KOJIWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOHN
MIPH TETIOOOMEHE ¢ HAarpeThIM METAJUTMYECKUM LIUITHHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BEILLIECTBA.

HccnenoBanue npoiiecca ucnapeHusl.

Omnpenenenre OTHOCUTENBLHOM BIaXXHOCTH BO3AyXa.

Omnpenenenue yaeapHON TEIIOTHI IUIABICHUS JIbJA.

dusznyeckue SABICHUS B IpUupoAc: MOBCPXHOCTHOC HATAKCHUC

W KallWUIAPHBIC SBJICHUSA B IPHUPOAC, KPUCTAJIIBI B IIPHUPOAL,

o1 n3nydeHue CoiHILa, 3aMep3aHue BOJOEMOB, MOPCKUE OpU3bI;
00pa3oBaHHUE POCHI, TYMaHa, UHEs, CHETa.
Texnuueckune YCTPOMCTBA: KaIuJUISPBI, IIPUMEPBHI
HCIIOJIB30BAaHUSI  KPHUCTAJUIOB,  KUJKOCTHBIML  TEPMOMETD,
6.19 JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMa OTOILUIEHHUS IOMOB,

TMUTPOMETPHI, IICUXPOMETpP, NapoBas TypOWHA, JBUTaTellb

BHYTPEHHET O CTOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpuzaius Ten. [[Ba poja aJIeKTpHUUeCKUX 3apsiioB
BzaumoneiictBue  3apsbkeHHbIX  Ten.  3akoH  Kymona

7.2 (3aBHCHMOCTh CHJIBI B3aMMOJIEHCTBUS 3apsHKEHHBIX Tel OT
BEJIMYMHBI 3aPsI/I0B U PACCTOSIHUS MEXTY TEJIaMH)
DnekTpuyeckoe nosie. Hanpsxk€HHOCTh 3JEKTPUYECKOTO OIS,

7.3 [lpyHIMn  cyneprno3uuuy  JNEKTpUYECKUX  Mmojied  (Ha
KaueCTBEHHOM YPOBHE)

- Hocurenn  snexTtpuyeckux — 3apsiioB. DneMeHTapHBIH

BHCKTPI/I‘ICCKI/Iﬁ 3apsna. CTpOCHI/IC aToMma. HpOBO,Z[HI/IKI/I u




JIUBIIEKTPUKH

7.5 3aKOH COXpaHEHMsI PJIEKTPUUECKOTO 3apsiia
- DIIEKTPUUYECKUI TOK. YcnoBust CYIIECTBOBAHUS
- NEKTPUYECKOr0 TOKA. VICTOUHMKH IOCTOSTHHOT'O TOKA
27 JIecTBUSL 3IEKTPUYECKOr0 ToKa (TEIIOBOE, XHUMHYECKOE,
- MarHuTHOE). DIEKTPUUECKUN TOK B )KUJKOCTSIX U razax
. Onektpuyeckas  uenb. Cuima  ToOKa.  DJIEKTPUUYECKOE
- HaIpshKEHUe
29 ConpoTHBIEHHE MPOBOJHUKA. YJEJIBHOE COINPOTHUBIICHUE
- BEILIECTBA
7.10 3akon OMa 1t yqacTKa Lenu
[locnenoBarensHOE u napajuieIbHOE COEIMHEHUE
7.11
IIPOBOJTHUKOB
PaGota u MOUIHOCTH 3JEKTpUYECKOr0 Toka. 3akoH J[xoynsa —
7.12
Jlenna
213 DNeKTpUUECKUe LEMU U MOTPEOUTENHN NIEKTPUIECKON SHEPTUN
' B ObITy. KOpoTkoe 3aMbikaHue
[locTtostHHble ~ MarHuThHl..  B3aumoneicTBUE  MOCTOSHHBIX
7.14
MarHuTOB
MaruutHoe mnosie. MarautHoe nosie 3eMJIM M €r0 3Hau€HUe
7.15
IUTST S)KU3HU Ha 3eMile
216 Oneir Opcrena. MarHuTHoe MOJ€ 3JIEKTPUYECKOTO TOKA.
' IIpumeHeHNEe ANEKTPOMAarHuTOB B TEXHUKE
JlelicTBU€ MArHMUTHOTO TIOJS HA TMPOBOJHUK C TOKOM.
217 OnexTpoABUrarenab IMOCTOSHHOTO Toka. lMcmonbs3oBanue
' JNIEKTPOABUIaTeIel B TEXHUYECKUMX YCTPOMCTBaX M Ha
TpaHCIIOpTe
218 Onbitel @apajnes. SBieHUE 3JIEKTPOMArHUTHOM HWHIYKIUU.
' [IpaBuio Jlenna
Onexrporereparop. CrnocoObl MOMYyYEHHs] DIEKTPUUYECKOMH
7.19 SHEPruu. DJNEKTPOCTAHLIMK HAa BO30OHOBIISIEMBIX MCTOYHHKAX
SHEPrUu
720 [IpakTuyeckue paboOTHI:

OnpITHI IO HAOMIOACHUIO 3JIEKTPU3ALUH TeJl UHAYKIMEH U pu




7.21

COIIPUKOCHOBEHHUH.
UccnenoBanue  NEUCTBUS — DJIEKTPUYECKOTO  MMOJsA  Ha
MIPOBOJIHUKY U TUDJICKTPUKH.

COopka u mpoBepka pabOTHl  INEKTPUUYECKOW 1N
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HAIPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MJIYLIETO Yepe3
pEe3UCTOp, OT CONMPOTHBIEHUS DPE3UCTOpPA U HAIPSHDKEHUS Ha
pe3ucrope.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh 3JEKTPUUYECKOIO
CONPOTUBIIEHUSI NPOBOJHMKA OT €ro JJIUHbI, IUIOIIAIU
MIONEPEYHOI0 CEUYEHUs U MaTepuaa.

[IpoBepka  mpaBuia  CIOXKEHUS  HANpSHKEHUH  TIpH
MOCJIEI0BATEILHOM COEAMHEHUU JBYX pe3ucTopoB. [IpoBepka
IpaBwia JUIsl CHJIBI TOKa IPHU MapauieIbHOM COEIMHEHUU
pesuctopoB. OmnpeneneHne padOThl BJIEKTPUUYECKOTO TOKa,
uaymero  yepes  pesucrop.  OmpeneneHue  MOIIHOCTH
3JEKTPUYECKOTO  TOKA,  BBIAEHSEMONM  Ha  PE3HUCTOpE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, MJIYLIErO Yepe3
JaMIIOYKy, OT HampspkeHus Ha Heil. Omnpenenenne KIT
HarpeBatens. MccnegoBaHue MarHMTHOTO B3aMMOJEHCTBUSA
MOCTOSIHHBIX ~ MAarHuToB. M3yuyeHWe MarHUTHOro  MOJiA
MOCTOSTHHBIX MAarHUTOB IMPU UX OOBEIMHEHUU U PA3CICHHMU.
HccnenoBanue AeiCTBUA 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO
cTpeniky. ONbITbl, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTH CHIIbI
B3aUMOJICHCTBUS KaTyIIKH C TOKOM M MarHuTa OT CHJIbI TOKa U
HalpaBJieHUs TOKa B Karymke. [3ydeHuwe paeicTBus
MarHMTHOTO MOJISl HA MPOBOJHUK ¢ TokoM. KoHcTpynpoBaHue
U u3ydeHue paboTwl anekTponsurarens. Mamepenue KIIJ]
3JEKTPOJIBUTAaTENbHON yCTaHOBKU. OMBITHI 10 UCCIEAOBAHUIO
SIBJICHUSI ~ DJIEKTPOMAarHUTHOM  WMHIYKIUHU:  UCCIEIOBAHHUE

W3MEHEHWH 3HAYEHUS U HaImpaBJICHHUA HHAYKIIHUOHHOI'O TOKa

dusznueckue SIBICHUSI B IpUPOAC: BJICKTPUUCCKHUC SIBJICHUA B

atMocdepe, IIEKTPUIECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE




9 KJIACC

Kon

pasaciia

moyie 3eMiu, Jpeid MONFOCOB, POIb MATHUTHOTO TOJS st

JKHU3HHU Ha 36MJ’I€, MOJIAPHOC CUAHUEC

1.22

Ko snementa

TexHudeckue  yCTpPOMCTBA:  DJIEKTPOCKOI,  aMIEPMETP,

BOJITMETP, pEOCTaT, CUYETUYUK JJIEKTPUUYECKON DHEpruH,

JIEKTPOOCBETUTEIIbHBIE npudopBl, HarpeBartesbHbIe
ANEKTPONPUOOPHI (nmpumepsl), IIEKTPUYECKUE
IIpeI0XPaHUTENH, JIEKTPOMArHuT, AJIEKTPOJIBUraTEINb

IIOCTOSHHOI'O TOKA, reHEPATOp IMOCTOSAHHOI'O TOKa

[IpoBepsieMble IEMEHTBI COAEP)KAHUS

MEXAHUWYECKMUE ABJIEHUA

8.1 Mexanuueckoe nBuxkeHue. MatepuanbHas Touka. Cucrema
' oTcyéra

8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKECHUS

8.3 PaBHOMEpHOE NpsAMOIMHEHHOE IBUKEHHE

8.4 HepaBHoMepHOe mnpsiMonuHeliHoe nBwxeHue. CpenHsas u
' MIHOBEHHAsl CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHUU

8.5 YckopeHue. PaBHOYCKOpPEHHOE NPSMOJIMHENHOE JBUKECHHE

8.6 CBoboanoe nagenue. OnbITel ["anunes

PaBHOMEpHOE BMKEHNE IO OKpYyX)HOCTH. [lepron u wactora
8.7 oOpareHusl. JInnennas u yrjioBas CKOpOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HeroToHA

8.9 Bropoii 3akoH HeroTona

8.10 Tperuit 3akon HeroToHa

8.11 [IpuHOMI cynepno3unum cui

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cuja TPEHUS CKOJIbXKEHHUS, CWJIa TPEHHS
' MOKOS, IPYrue BUABI TPEHHUS

8.14 Cuna TSDKECTH M 3aKOH BCEMHUPHOI'O TATOTEHUS. Y CKOpPEHUE
' cBOOOHOrO NaIeHUS

8.15 IBuwxenne mnaHer Bokpyr Comnna. [lepBas kocMuyeckas




ckopocTh. HeBecoMoCTh 1 meperpy3ku

8.16

PaBHOBecue MaTepranbHON TOYKU. AOCOTIOTHO TBEPIOE TEIO

8.17

8.18
8.19
8.20
8.21

PaBHoBecue TBEpOOro Tena € 3aKpEIUIEHHOW  OChIO

BpauieHuss. MomeHtT cwibl. LieHTp Tsxectn

Nmnynbce Tena. M3menenune nmnyibca. IMIynsc cuiibt
3aKOH COXpaHEHMs UMITYJIbCA
PeaktuBHOE NBHXKEHUE

Mexanndeckast pa60Ta 1 MOIIHOCTb

8.22

8.23

Pabora cuim TsHKECTH, ynmpyrocT, TpeHus. CBS3b 3HEPTUU U
paboThI
[TorennuanpHast SHEPTHsl TEJa, MOAHIATOTO HaJ MOBEPXHOCTHIO

3emviin

8.24

ITorennmanbpHas OHCPIusa c)KaTon MPpY>XUHbI

8.25

Kunernueckas OHCPI'HU. TeopeMa 0 KHHETHYECKOM OHCPI'ur

8.26

8.27

3aKOH COXpAaHEHHS] MEXaHUYECKON IHEPIUU

[IpakTuueckue padbOTHI:

Omnpenenenue cpegHedl CKOPOCTH CKOJBXKEHHUS Opycka WM
JBWDKEHUS IIapHKa MO HAKIOHHOW TockocTH. OmpeneneHue
YCKOpPEHUsl Tejla IpU PaBHOYCKOPEHHOM JIBMXKEHHM IO
HAaKJIOHHOM TUIOCKOCTH.

HccnenoBanue  3aBUCUMOCTH HYTH OT BPEMEHU  IIpH
PaBHOYCKOPEHHOM JIBI>KEHUHU 0€3 HaualbHOW CKOPOCTH.
IIpoBepka rumoTessl: €ciav NpU PaBHOYCKOPEHHOM JBM)KEHUH
0e3 HavaIbHON CKOPOCTH ITyTH OTHOCSTCS KakK psJ HEYETHBIX
qucel, TO  COOTBETCTBYIOIIME  NPOMEXKYTKM  BPEMEHH
OJTMHAKOBEI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHMSI CKOJIBXKEHHMS OT
CWJIBI HOpMaJIbHOTO naBiieHus. Ompexaenenue kodduimenta
TpeHUsi CKojJbkeHus. OmnpeneneHue >XECTKOCTU TPYKHUHBI.
Omnpenenenne pabOTHI CHIBI TPEHUS TPH PABHOMEPHOM
JBIDKEHUM  Tela 10  TOPU3OHTAIBHOM  MOBEPXHOCTH.
Onpenenenue paboOThl CUIIBI YIPYTOCTH MPH MOAbEME Ipy3a C

HUCIIOJIB30BAHHUEM HECIIOABHIXXHOI'O U IOJBHUKHOI'O 0JIOKOB

8.28

dusznueckue sBICHUS B npupoac: IPUWIUBBI U OTJIMBBI,
JABHKXCHUC IJIaHET ConHeyHou CUCTEMBI, PECAKTUBHOC

ABUKCHUC KUBBIX OPTaHNU3MOB




8.29

TexHuueckue ycTpoicTBa: CHUIOMETP, AATYUKU TOJOKEHUS,

paccTOsSIHUS U YCKOPEHMSI, paKEThI

MEXAHNYECKUE KOJIEFAHUMA 1 BOJIHBI

9.1

KonebarenbHoe  aBuxeHue. (OCHOBHBIE — XapaKTEPUCTHKU

KOJIeOaHMIA: nepuon, 4acrora, aMIuinTyaa

9.2

9.3

MaremaTuueckuii U TNPYKUHHBIA MasTHUKHU. [IpeBpaienue

SHEPTUU MPHU KOJIeOATEILHOM JIBHIKEHUN

3aryxatomme — kojeOaHWs.  BbIHyXIeHHble — KoJeOaHus.

Pe3onanc

9.4

Mexaunueckie BoOHBI. CBOIiCTBA MEXaHWYECKUX BOJIH.
[IponosbHBIE ¥ OTIEPEYHBIE BOJIHBI. [[TMHA BOJIHBI U CKOPOCTh
€€ pacnpocTpaHeHuss. MexaHn4eCKUe BOJHBI B TBEPIIOM TEIE,

celicMUYeCKUEe BOJHEI

9.5

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpa)keHUe 3ByKa

9.6

Wndpa3Byk u yiabTpa3Byk

9.7

[MpakTHueckue paboThI:

Onpenenenue 4acTOTBI U nepuojaa KoJIeOaHui
MaTeMaTH4ecKoro MasTHHUKA.

Omnpenenenne 4acTOThl M TEpUoAa KOJEOaHWN IMPYKHUHHOTO
MasiTHUKa

HccnenoBanue 3aBUCHMOCTH neprozaa KoneOaHui
MOJIBEIIEHHOT0 K HUTH I'py3a OT JIMHBI HUTU. VccrnenoBanue
3aBHCUMOCTH TIEpPHOAa KOJICOAHWUH TPYKHUHHOTO MasTHHKA OT
Macchl rpy3a. [IpoBepka He3aBUCUMOCTH NepHuojaa KosiebaHui
rpy3a, MOJBEIIEHHOTO K HHUTH, OT MAacChl Tpy3a M KECTKOCTH

npyXxuHsl. I3mepenue yckopeHus cBoOOIHOTO MaieHUs

9.8

@dusnyeckue SABICHUS B IPUPOLE: BOCIPUAITHE 3BYKOB
JKUBOTHBIMU, 3€MIIETPSICEHUE, CEHCMUYECKUE BOJIHBI, IIyHAMH,

29X0

9.9

Texauueckune YCTpOMCTBA: 9XO0JIOT, HCIIOJIb30BaHUE

yABTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1
10

10.2
10.3

3J’IeKTp0MaFHI/ITHOC IIOJIC. BJICKTpOMaFHI/ITHBIC BOJIHBI.

CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJH
[IIkana 37€KTPOMarHUTHBIX BOJIH

OnekTpoMarHuTHass —npupoaa cBeta. CKOpPOCTh  CBeTa.




BonHoBEbIE cBOlCTBa CBETa
[IpakTrueckue pabOTHI:
10.4 N3yueHne CBOWMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOLIBIO
MOOWIBHOTO TenedoHa
105 Oduznyeckue SBICHUS B HpUpOJE: OMOJOTHYECKOe IeicTBHE
' BUJIMIMOTO, YIBTPa(UOIETOBOTO U PEHTI€HOBCKOTO U3TYYEeHUI
106 TexHuueckue ycTpoiicTBa: UCIOIB30BAHNE HIEKTPOMArHUTHBIX
' BOJIH /ISl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JlyueBast monenb cBera. MicTouHMKHM cBETa
11.2 [IpsimosnHENHOE PacCIIPOCTPAaHEHUE CBETA
11.3 OTtpaxenue ceta. [Lnockoe 3epkano. 3aK0H OTpaKEHUs CBETA
114 [Ipenomiienne cBera. 3akoH mnpenomieHust cseta. llomaHoe
' BHYTpPEHHEE OTpaKEHUE CBETa
11.5 JIunza. Xop myuel B IMH3E
11.6 OnTuueckas cucrema goroanmnapara, MUKPOCKOIa U TEIECKOIa
117 I'ma3  xak  onTuueckas  cucreMa.  bimsopykocts u
' JAIbHO30PKOCTh
118 Paznoxxenne Oenoro cera B crekTp. OnbiTel HbroToHa.
' CroxeHne CrieKTpalibHBIX IBETOB. Jluicriepcus cBeTa
[IpakTuueckue padbOTHI:
11 HccnenoBanue 3aBUCUMOCTH YIJla OTPaXEHUS CBETOBOIO
Jy4ya OT yIJia MaJeHHusl.
W3yueHne XapakTepUCTUK H300pakeHUs MpeaMera B
IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTH yIjla HPEIOMIIEHUS CBETOBOTO
11.9 JIy4da OT yIJia [TaJICHHs Ha TPAaHULE «BO3AYX — CTEKJION.
[Tonmy4yenne n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTHH3BI.
Omnpenenenne (OKYCHOTO PACCTOSHHSI W ONTHYECKON CHITBI
coOuparoIe JTUH3HI.
OMBITHI TIO PA3TIOKEHHUIO OETOTO CBETA B CIIEKTP.
OneITEl TO BOCHOPHSATHIO I[BETAa TNPEAMETOB TMPU UX
HaAOJIIOZICHNUH Yepe3 IBETOBBIE (PUITBTPHI
®dusnueckue sBieHUus B npupoje: 3atMenus Comnrna u JIyHsI,
11.10 1[BeTa TeJ, ONTHYECKHE sBIeHUs B aTtMocdepe (uBeT HeOa,
pedpakimus, pagyra, MUpax)




111 TexHudeckue yCTpOWCTBA: OYKH, TEpHUCKoM, ¢doToanmapar,
' ONTUYECKUE CBETOBOBI
KBAHTOBLBIE ABJIEHUA
121 OmnbiTel Pezepdopna m rmumanerapHas Moaenb aroma. Mojenb
' aroma bopa
1.2 Hcnyckanue u morjomeHue cBera aTroMoM. KBaHTBI
' JInnenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3ny4eHHs
124 Crpoenue aToMHOro Aapa. HykinoHHast MoieIb aTOMHOTO sijipa.
. N3otonsr
s PaguoaktuBHble  mpeBpameHus. llepuox  momypacnana
' aTOMHBIX sJIep
12.8 SnepHple peakuuu. 3aKkOHBl COXpPAaHEHHs 3apsJOBOIO U
' MaccOBOI'0 YHCEI
12.7 DHeprus cBA3M aTOMHBIX siiep. CBs3b MAacChl U SHEPTUU
12 128 Peakuuu cunTe3a u geneHus saep. VICTOUHMKM BSHepruu
CoJiHIa u 3BE3]
128 SnepHas sHepreruka. [lelicTBue pajgMOaKTUBHBIX H3Iy4E€HUH
' Ha >)KMBbIE€ OPTaHU3MBbI
[IpakTuyeckue paboTHI:
HabutoieHne CIuIOMHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyUEHHUS.
12.10 HccnenoBanue TpPEKOB: M3MEPEHUE DHEPrHMM YacTHULBI I10
TOPMO3HOMY yTH (110 (poTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
dusnyeckue  ABIEHUA B IPUPOJE: €CTECTBEHHBIN
1211 paaMoaKTUBHBIN (DOH, KOCMHYECKHE JIy4M, PpPaJUOAKTHBHOE
' U3JIydeHUe NPUPOIHBIX MUHEPAJIOB, AEUCTBUE PAINOAKTUBHBIX
M3JIy4eHUN Ha OPraHU3M YeJIOBEKa
1212 TexHu4eckue yCTpOMCTBA: CIEKTPOCKOI, WHIAUBUIYAIbHBIN
' NO3UMETp, Kamepa Bunbcona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUSA K PE3YJIBbTATAM OCBOEHMUA
OCHOBHOM OBPA30BATEJBHOM MPOT'PAMMBI OCHOBHOI'O OBIIIET'O

IIpoBepsiemblie TpeOOBAHUSA K MPeEAMETHBIM pe3yJbTaTaMm 02a30BOr0 ypOBHS
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTI'0O 00111€r0
oOpa3zoBaHusi Ha ocHoBe ®I'OC

[lonumanue ponu ¢GHU3UKKM B HAYYHOH KapTUHE MHpPA; CHOPMHPOBAHHOCTH
0a30BbIX MPEICTaBICHUM O 3aKOHOMEPHOM CBSI3M M II03HABA€MOCTH SIBJICHUH
MIPUPOJIBI, O POIIU FKCIIEPUMEHTA B PU3UKE, O CUCTEMOOOpa3yroIeil poiau HU3NKU
B Pa3BUTUU €CTECTBEHHBIX HAayK, TEXHHUKH M TEXHOJIOTUH, 00 3BOJIOLUU
(Gu3NYeCKUX 3HAHWM W WX POJH B IEJIOCTHOW €CTECTBEHHOHAyYHOW KapTHHE
MHpA, 0 BKJIaJle POCCUICKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,

00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, PA3BUTUE TEXHUKU U TEXHOJOTHH

3HaHMs O BHJAX MaTepuu (BEUIECTBO M IIOJIE), O MABMXKEHHHM Kak crocole
CYLIECCTBOBaHMSI MaTepuu, OO0 aTOMHO-MOJIEKYISAPHOM TEOPUH CTPOCHUS
BelecTBa, O (DU3MYECKOH CYIIHOCTH SIBJICHUH TPHUPOABI (MEXaHUYECKHX,
TEIUIOBBIX, 3JIEKTPOMArHUTHHIX M KBAHTOBBIX); YMEHHE DPa3inyaTh SBICHUS IO
ONMCAaHUIO MX XapaKTEPHbIX CBOWCTB M HAa OCHOBE OMBITOB, JEMOHCTPUPYIOIIUX
naHHoe (u3nYeckoe SBICHUE; YMEHHE pPACIO3HAaBaTh MPOSBICHHE H3YYCHHBIX
¢u3nyeckux SBICHUH B OKpYXKAIOIIEM MHpe, BBIJENAS MX CYLIECTBEHHBIE

CBOICTBa (IPU3HAKN)

Bnanenue ocHoBaMM MOHSATUITHOTO amnmapara U CHMBOJIMYECKOTO SI3bIKa (PU3UKU U
UCMOJb30BaHUE MX JUISL pelIeHMs Y4eOHBIX 3a/1a4; YMEHHME XapaKTepH30BaTh
CBOMCTBaA Tel, (PU3NUECKHE SIBICHUS U MPOLECCHl, UCHOIb3Ys (PyHIaMEHTaIbHbIE

" OMIIMPUYICCKUC 3aKOHBI

OBPA3OBAHUA
Kon
NpoBePSIeMOro
TpeOOBaHNS
1
2
3
4
5

YMeHue onmuchBaTh HN3YUCHHBIC CBOICTBA TE€NI U q)HBPI‘IeCKI/IC SIBJICHUS, UCIIOJIb3YS

(bu3UYeCcKre BETUINHBI

Brnanenne ocHoBaMM METOJOB HAy4yHOIO IIO3HAHUS C Y4YETOM COOIIOACHHUS
npaBuiI 0€30MacHOro Tpya: HaOmoneH!e (PU3NYECKHX SIBICHUI:

YMEHHE CaMOCTOSTEIbHO COOMpATh IKCIEPUMEHTAIbHYIO YCTAHOBKY W3 JIAHHOTO
Habopa 000py10BaHUS 110 MHCTPYKLIMHU, OMTUCHIBATH XO/1 OMBITA U 3aITUCHIBATH €T0
pe3ynbTaThl, (POPMYJINPOBATH BHIBOJIBI;

MPOBEICHUE NPSMBIX U KOCBEHHBIX HM3MEPEHUH (U3NYECKUX BEIMYUH: YMEHHE
IUIAaHUPOBATh M3MEPEHHUs, CAMOCTOSTEIbHO CcOOUpaTh OSKCIEPUMEHTAIBLHYIO
YCTaHOBKY 10 MHCTPYKLMH, BBIUUCIISITh 3HAUEHHWE BEJIUYMHBI U AHAIU3UPOBATH

IOJIyYEHHbIE PE3ylbTaThl C YYETOM 3aJaHHOM IOIPEINHOCTH pe3yJbTaTOB




W3MEpEHHUI;

MPOBCACHUC HCCIIOKHBIX JSKCIICPUMCHTAJIBHBIX HCCHCI[OBaHHﬁ; CaMOCTOATEIIBHO
coOuparh HKCHEPUMEHTAIbHYIO YCTAaHOBKY W IPOBOJIUTH HCCIEIOBAHUE 10
HHCTPYKIMHU, MPCACTABIATH IMOJTYYCHHBIC 3aBUCUMOCTU (1)I/I3I/I‘ICCKI/IX BCJIIMYHUH B
BUJE TaOmuU U TpapuKOB, YYUTHIBATH MOTPEUIHOCTH, JEJIaTh BBIBOABI 10

pe3yJibTaTaM HCCIeA0BaHUs

[TonnMaHme XapakTepHBIX CBOMCTB (PU3MUECKUX MOJENeH (MaTepualibHas TOYKa,
a0COJIIOTHO TBEPJIOE TEJIO, MOAEIH CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX Tell,
IUIaHETapHas MOJENb aToMa, HYKJIOHHAs MOJENb aTOMHOIO sipa) U YMEHHUE

IIPUMEHATH UX IJIA 00BsACHEHUS (bl/ISI/I‘leCKI/IX IMpouecccoB

YMmenue oOBSCHATH (PU3MUECKHE MPOLIECCHl M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMd NPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, B YaCTHOCTH,
BBISIBJISITH [IPUYUHHO-CIICJICTBEHHBIE CBA3H U CTPOHUTH OOBSCHEHHE C OMOpPOM Ha
W3YYCHHBIE  CBOWCTBa  (D)M3WYECKHMX  SBJICHUH, (U3HUECKHE  3aKOHBI,

3aKOHOMCPHOCTH U MOJCIIN

YMmenue pemath pacu€THble 3agaud (Ha 0a3ze 2 — 3 ypaBHEHHIi), UCHOIB3YS
3aKOHBI W (OPMYIBI, CBS3BIBAIONINE (PU3MUECKUE BEIUYMHBL, B YaCTHOCTH,
3alUChIBaTh KPAaTKOE YCJIOBHE 3a/layd, BBIABIATH HEAOCTAIOIIME JIAHHBIE,
BBIOMPATh 3aKOHBI M (POPMYJIBI, HEOOXOAUMBIC IJIsi €€ pelIeHHs], WCIOIb30BATh
CIpaBOYHbBIC JaHHBIC, IPOBOJUTH PACUYE€Tbl M OLEHHUBATh PEATUCTUYHOCTh
MOJIyYEHHOTO  3HAaueHUs (U3MYECKONW  BEJIMYMHBI; YMEHHE  OINpeAessiTh

PasMEPHOCTDb (bI/I3I/I‘-IeCKOI7I BCJIIMYHHEI, nonyquHoﬁ IIpU pCHICHUH 3a1a4Un

YMeHHe XapaKTepHU30BaTh NMPUHLHUIBI JEHCTBHAS TEXHUYECKUX YCTPOMCTB, B TOM
quciae ObITOBBIX MPUOOPOB, M MPOMBIIUIEHHBIX TEXHOJOIMUYECKUX MPOLECCOB IO
UX OIMCAaHUIO, HCIHOJb3ys 3HAHMS O CBOMCTBaX (U3WYECKUX SIBICHUH U

HeO6XOI[I/IMBIe (1)I/I3I/I‘IeCKI/Ie 3aKOHOMCPHOCTH

10

11

YMeHue UCToNIb30BaTh 3HAHUSA O (PU3NYECKUX SBJICHHUSX B IMOBCEIHEBHON JKU3HU
uig obecriedeHnsi 0€30MacHOCTH MpU OOpallleHuH ¢ OBITOBBIMU IpHOOpaMu U
TEXHUYECKMMHU YCTPOMCTBAMHU, COXPAaHEHHs 3/10pOBbS M COOJIOACHUS HOPM
HKOJIOTHYECKOTO MOBEIEHHS B OKPY)KAIOIIeH Cpe/e; MOHNMaHue He0OXOAMMOCTH
OPUMEHEHHUsS JOCTIKEHMH (U3UKM M TEXHOJOTMHA s  palMoOHaIbHOIO

MIPUPOIONOIB30BAHUS

OneIT moucka, npeoOpa3oBaHUs M TMpeAcTaBieHUus MHPoOpMauu (U3NYECKOTO
coJiepKaHus C HCII0JIb30BAHNEM MH(POPMALIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUI; YMEHHE OLIEHHWBATh JIOCTOBEPHOCThH IMOIYYEHHOH HH(pOpMaluu Ha
OCHOBE HMEIOIIMXCS 3HAHMUW M JOINOJIHUTENBbHBIX HCTOYHUKOB; YMEHHE

UCIOJIb30BaTh MpPHU BBINOJHEHUH Y4YE€OHBIX 3aJaHUNl HAYYHO-TIOMYJISIPHYIO




JIUTEPATYpy (U3HMUECKOTO COAEpKaHMs, CIIPABOYHBIE MATEPUAIIBI, PECYpPCHI CETH
WutepHer; BiazeHue 0a30BBIMM HaBBIKAMH MpeoOpa3oBaHUs WHPOpMaLUU U3
OJJHOM 3HAKOBOW CHCTEMBI B JpYrylo; YMEHHE CO3/aBaTb COOCTBEHHBIC
MUCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HMH(OpMAIMHM M3 HECKOIBKHX

HMCTOYHHUKOB




INNEPEYEHD 9JIEMEHTOB COAEPXKXAHMUSA, IIPOBEPAEMbBIX HA OI'D 110 ®PU3UKE

Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexanuueckoe aBumxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTD
' JIBUKCHUS
PaBHOMepHOE U HEpaBHOMepHOE ABMkeHue. CpefaHss ckopocTs. Dopmysia A BHIYUCICHUS
1.2 cpenHeit ckopoctu: V = S/t
PaBHOMEpHOE NpsSMONIMHEHHOE ABM)KEHHE. 3aBUCUMOCTbh KOOPJIWHATHI Tejla OT BPEMEHU B
Clly4ae paBHOMEPHOTO MPSMOJUHENHOTO IBUKECHHUS:
13 x()=x,+vt
I'paduku 3aBUCHMOCTH OT BpPEMEHHU I MPOCKIUMU CKOPOCTH, MPOCKIMH TEepEeMEIIECHUs,
MyTH, KOOPAUHATHI IPU PABHOMEPHOM MPSIMOJIUHEHHOM JIBUKEHUU
3aBUCHUMOCTH KOOPJMHATHI Tella OT BPEMEHHU B CIIy4yae PaBHOYCKOPEHHOTO MPSIMOIMHEWHOTO
JIBUKCHHSI:
.
Sf)=vo, i+ ay * ;
2
DopMybl IS TPOCKIIUU TIEPEMENICHUS, TPOCKIIUU CKOPOCTH M MPOEKIIMH YCKOPEHUs MPHU
PaBHOYCKOPEHHOM IMPSMOINHEHHOM JIBUKEHUU:
14 2
s.(D=vy, t+a,-—,
2
U.\'('f) =Up, T4, I,
a,(f) =canst,
szz - Ul.rz =la.s,
['padmku 3aBUCHUMOCTH OT BPEMEHH JJIsi TMPOEKIMH YCKOPEHHS, MPOEKIMH CKOPOCTH,
MIPOEKITUY TIEPEMENICHUS, KOOPAUHATHI IPH PABHOYCKOPEHHOM MPSIMOJIMHEMHOM JIBH)KEHUU
CBobonHoe maneHne. GopMysibl, ONMHUCHIBAIONIME CBOOOJHOE MaJeHHe Teja M0 BepTHUKAIU
L5 (IBWKeHWE Tela BHHM3 WM BBEPX OTHOCHUTENBHO TIOBEpXHOCTH 3emun). ['paduku
' 3aBUCUMOCTH OT BPEMEHU I TPOCKIIUH YCKOPEHUS, MPOEKIIMH CKOPOCTH W KOOPJUHATHI
pHU CBOOOTHOM TAJCHUH TeNa MO BEPTUKATIN
CkopocTh paBHOMEPHOTO JIBUKEHUSI TeJla IO OKpykHOCTH. HanpasneHnue ckopocTH.
@dopmyna 175 BBIYUCIEHUS CKOPOCTH Yepe3 pauyc OKPYKHOCTU U Mepuo]i oOpalieHus:
1.6 U= 2R
T

[lenTpocTpeMuTenbHoe yckopeHue. HampaBieHne LHEHTPOCTPEMUTEIHHOTO —YCKOPEHHUSI.

q)OpMyJIa JJI1 BBIYHUCJIICHUA YCKOPCHUA:




Macca. I[InoTtHOCTB BCIIICCTBA. CDOpMy.]'Ia JJI1 BBIYUCIICHUA ITIJIOTHOCTH:

_m

1.7 V
1.8 Cuna — BektopHas pusndeckas BenuanHa. CI0KEHUE CHIT
19 SBnenne unepuuu. Ilepsriit 3akoH HeroToHa
Bropoii 3akon HetoToHa:
1.10 F=m-da
CoHarnpaBieHHOCTh BEKTOPa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, ICUCTBYIOIIECH Ha TEJIO
Bzaumopeiictue Ten. Tperuit 3akon HeroToHa:
1.11 F P R _‘Fl—h?
TpeHre mMokosi U TPEeHHE CKOJbKEHUSA. Dopmyia s BBIYUCIEHUS MOMYJS CHIIbI TPEHHS
CKOJIL)KEHUS:
1.12 F._=u-N
p- M
Hedopmarust Tena. Ympyrue u Heynpyrue nedopMaidu. 3aKoH ympyroi nedopmanuu
(3akoH ['yka):
1.13 F=k-Al
Bcemupnoe taroreHue. 3aKOH BCEMUPHOTO TSTOTEHUS:
My - T~
F=G.-—L1_2
1.14 R-

Cuna TsoxecTd. Y cKopeHHe cBOOOIHOTO MaICHUsI.

®opmyna A BEIYUCICHUS CUJIbI TSKECTH BOIM3H MOBEpXHOCTH 3emun: F = mg.




1.15

1.16

JBmxenue nmnanet Bokpyr Cousnia. [lepBas kocMudeckast ckopocts. HeBecoMocTs u

Meperpy3Ku
Nmnynbce Tena — BeKTopHast (pusnyeckasi BeIMUMHA.
D=mi
HNmnynbe cucremsl Ten. U3MeHnenne umnynsca. MMIrynbsce cuiibl
3aKOH COXpaHEHMsI UMITYJIbCa JJIs 3aMKHYTOM CHUCTEMBI TE:
p=myUy +m,U, =const

PeaktuBHOE JBUXKCHUC

1.17

1.18

1.19

Mexannueckasi pabora. @opmysa Jsl BBIYMCIEHUS PaOOThI CHIIBIL:

A=Fscoso

Mexanuueckas MOITHOCTE:

N=4
f

Kunernueckas u MNOTCHIMAJIbHAas SHCPIrus. CDOpMYJIa JJIA BBIYUCIICHUA KHHETHYECKOM

OHCPIUM:

IHUE
BTy

Teopema o knHeTHUecKkor sHeprun. Gopmysa i BBIYUCICHUS TOTCHIMAIBHONW YHEPTHH

Tesa, OJHATOrO

Haj 3eMéii:

E, =mgh

MexaHnueckast SJHeprusi:
E=E;+E p

3aKOH COXpaHEHMs MEXaHNYECKON sHeprun. Popmyia i 3aKOHA COXPAHEHUs
MEXaHMYECKOM 3HEepruu B OTCyTCTBUE cuil TpeHus: E = const.

HpeBpameHHe MEXaHUYEeCKOMH OHCPI'UU IIPpU HAJIMYUU CHIIBI TPCHUS.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE MTPABHUIIO» MEXAHUKH.
Peruar. MomenT cwisr; M - FI.

Ycaopue PaBHOBECHS pblyara:

M +M +..=0

[MoxBwxHEIH 1 HenoABWKHBIN Ooku. KITJ] mpocThIXx MEXaHU3MOB,




n= Anonesaas

A‘S&TIMHH

JlaBiienue TBEpIOTO TENA.

d)opMyna JJIs1 BBIYMCJIICHUS JaBJICHUA TBépI[Ol"O Teia:

_F
pP= Ch
191 JaBienue raza. ATMocdepHOe JaBlICHHE.
' I'mapocraTuyeckoe NaBiIeHUE BHYTPH KUAKOCTH.
dopmyia 1 BBIYMCIICHMS TABJICHUS BHYTPU KUIKOCTH:
P=pgh+Pm,
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc
3akoH Apxumena. @opmyna As ONpPENETICHUs BBITAIKUBAIOLIEH CHJIbI, IEHCTBYIOIIEH Ha
TEJO, NOrPYKEHHOE B JKUJKOCTb WIIU Ia3:
1.23
F A = pev
Ycnosue nnaBanud tena. [lnaBanue cynoB U BO3AyXOIIaBaHHUE
Mexanuueckue KonebaHus. AMIUIMTYJa, MepHoA M yactora Konebanuil. dopmyina,
194 CBSI3BIBAIOIIASl YACTOTY U MEPUOJI KOJIeOaHUH:
v=l
T
195 MaremaTnueckuid U HpyXKUHHBIA MasTHUKH. [IpeBpailieHue 3Hepruu mpu KojaedareabHOM
' JBUKECHUU
1.26 3aryxatomue konedanus. BeiHyxieHHble Konebanus. Pe3onanc
Mexannueckue BosHBL. IIpomonpHbele M nonepeyHsle BOJHBL. JlJIMHA BOJIHBI U CKOPOCTH
pacrpoCTpaHEHHUsI BOJIHBIL:
1.27
h=v-T
198 3ByK. I'poMKOCTE M BbICOTA 3ByKa. OTpakeHHE 3BYKOBOM BOJHBI Ha I'DAHMIE JIBYX CpeEX.
' Wndpas3Byk u yabTpa3zByk
IIpaxkmuueckue pabomul
N3mepeHne cpenHed IUIOTHOCTH BEIIECTBA; apXMMENOBOM CHIIBI; JKECTKOCTH NPYKUHBI,
KO3 QUIIMEHTa TPEHUsI CKOJBKEHHUS; pabOThl CHIIBI TPEHHUS, CHUJIbI YIPYTOCTH; CpeaHei
1.29 CKOPOCTH JIBHKEHHSI OpycKa MO HaKJIOHHOW TUIOCKOCTH; YCKOpEHUsl OpycKa MpH JIBUKEHUU

M0 HAKJIOHHOW TIOCKOCTH; YaCTOTHI M Tepuoja KoneOaHWN MaTeMaTHUYeCKOTO MAasTHHKA;
4acTOThI U TIeproia KojieOaHUi MPY>KMHHOTO MasgTHHUKA; MOMEHTA CUJIbI, IEHCTBYIONIEro Ha

pbIyar; paboThl CHIIBI YIIPYTOCTH HPU MOABEME TPy3a C MOMOIIBIO HEMOABHKHOTO OJIOKA;




paboThI CUJIBI YIPYTOCTH IIPU NOABEME Ipy3a C MOMOILBIO [TOJIBUKHOTO OJI0KA.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00BEMA MOTPYKEHHON YacTH Tena U OT
IUIOTHOCTH KHMJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIBI OT MacChl TEJIA; CUJIBI TPEHUS
CKOJIBXKEHUSI OT CWJIBI HOPMAJIBHOI'O JABJICHUS U OT POJA IOBEPXHOCTH; CHIIBI YIIPYTOCTH,
BO3HHKAIOIIEH B MPYKUHE, OT CTENEHU JepOopMalluu IPYKUHBL; YCKOpEHUs Opycka OT yria
HAKJIOHA HaIPaBJIAIONICH; Meproja (4acToThl) KOJIeOAHUN HUTSHOTO MAasTHUKA OT JIJTHHBI
HUTH; NIEpUO/Ia KoleOaHUi PYKUHHOI'O MasiTHUKA OT MAcChl rpy3a U KECTKOCTU MPYKUHBI;
UCCIICIOBAaHNE HE3aBHCUMOCTH IEpHOo/a KoJeOaHUI HUTSAHOTO MasTHHKAa OT Macchl rpysa.

[TpoBepka ycinoBHsl paBHOBECHS pbluara

Duszuveckue s61eHUs 8 npupode.‘ IPUMEPLI ABUXKCHUA C PA3JIMYHBIMH CKOPOCTSAMU B JKHBOM

A HEKUBOU mnpupone, I[eﬁCTBI/Ie CUJIBI TPCHUA B NPHUPOAC U TCXHUKC, NPUIIMBLI U OTJIMBBI,

1.30 nBwkeHne TuiaHeT CONHEYHOH CHUCTEMBI, PEaKTHBHOE [BIKEHHE JKHMBBIX OPraHH3MOB,
pBIYary B TeJe YEIOBEKa, BIUSIHUE aTMOC(EPHOTo JaBICHUS HA )KUBOM OpraHu3M, IJIaBaHNue
pBIO, BOCTIPHSITHE 3BYKOB KHMBOTHBIMH, 3eMJIETPSICEHUE, CEHCMUUECKHE BOJTHBI, I[yHAMH, 9XO
Texnuueckue ycmpoticmea: CHUUIIOMETP, JATUYUKU TOJOKEHHS, PACCTOSHHUSA U YCKOPEHHS,
JUHAMOMETp, TOAIIUITHAKYA, PAKeTbl, pblYar, IOJBW)KHBIA M HEMOJBW)XHBIM OJOKH,

1.31 HaKJIOHHASI TUIOCKOCTB, TIPOCTHIE MEXAHU3MBI B OBITY, COOOLIAIONIHECS] COCY/IbI, YCTPOWCTBO
BOJIOTIPOBO/A, THJIPABIUYECKUN MPECC, MaHOMETp, OapoMeTp, BBICOTOMEp, IOPUIHEBOM
Hacoc, apeoMeTp, 3X0JI0T, UCIIOIb30BaHHUE YIbTPAa3BYKa B OBITY U TEXHHKE

2 TEITJIOBBIE SABJIEHUA
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KHHETUIECKON TEOPUH CTPOSHHS BeliecTBa. Mojenn

2.1 TBEPJIOTO, ’KUJKOTO M ra3000pa3HOro cocTosiHUM BemecTBa. Kpucraminueckue u amopgHbie
Tena

29 JlBmwkenne wactuil BemiecTBa. CBs3p CKOPOCTH JIBHKCHHS YacTHI[ C TEMIIEPaTypou.

' BbpoyHoBckoe nsmxenue, iuddysus

2.3 CMaunBaHue U KallWJUISIPHBIE SIBICHUS

2.4 TemoBoe paclIupeHNe U CxKaTHE

2.5 TennoBoe paBHOBECHE

26 Buytpennss sueprus. Pabota u Teruionepenada Kak cHocoObl M3MEHEHHUS BHYTPEHHEH

' SHEepPruu

2.7 Bunas! Tennonepenauu: TeI0NPOBOIHOCTh, KOHBEKIHS, U3TyUCHNE
HarpeBanue u oxnaxaenue ten. KoanuecTBo TemaoThl. Y enbHas TeMI0EMKOCTS!

2.8 Q:ﬂn[fz—fl]
3aKOH COXpaHEHUs YHEPTUH B TEIUIOBBIX MIPOIIECCax. Y paBHEHUE TEIIOBOTO OaaHca:

2.9 O +0, +..=0




Ucnapenne u xkoHaeHcanus. M3MeHeHHEe BHYTPEHHEH SHEPrud B MPOLIECCE MCMApEeHUs U

2.10 KoHeHcanuu. Kunenue sxuakoctu. Y aenbHas Termiora mapooodpasosanus: L = Q/m
2.11 BraxxnocTs Bo31yXa
[InaBneHue w Kpuctaumsanus. V3MeHeHWe BHYTPEHHEW SHEPrud MNpU IUIABJICHUU U
KPUCTAITU3AIUU. Y IeTbHAS TEIIOTA TUIABIICHUS:
2.12 ). Q
T m
213 BHyTpeHHsIst SHEpIrHst CrOpaHus TOIUIMBA. Y JelbHAasl TEIUIOTa Cropanus Toriusa: = Q/m
2.14 [Tpuniumne! paboTe! TermoBsix ABuratenei. KIIJ[ TermmoBoro asurarens
Ilpaxmuueckue pabomol
N3mepenune yaenbHON TEMIOEMKOCTH METaUIMYECKOTO MUIMHAPA; KOJIWYECTBA TEIUIOTHI,
MOJIyYEHHOTO BOJIOM KOMHATHOM TemrepaTypbl (UKCUPOBAHHOM MACChl, B KOTOPYIO OMYIIEH
215 HArpeThld IWIMHJIP;, KOJUYECTBA TEIUIOTBHI, OTIAHHOTO HArpeThIM MHJIUHAPOM, TIOCIE
' OIYCKaHUs €ro B BOJY KOMHATHOM TeMIEpaTypbl, OTHOCHUTEIHHON BIIAXXHOCTU BO3IYXa;
yIETBHOUW TEIUIOTHI TUTABJICHUS Jibaa. MccienoBanne M3MEHEHUs TeMIepaTypbl BOJABI MPHU
Pa3IMYHBIX YCIOBUSX; SIBICHUS TEIUIOOOMEHA MPU CMEIIMBAHUH XOJIOHOM U ropsiYeil BOJBL;
porecca UCIapeHus
Qu3suueckue s6eHuss 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE W KalWJUIAPHBIC SBJICHUS B
2.16 npupojie, KPUCTAIBI B mpupoze, uznyueHue ConHIA, 3aMep3aHue BOJAOEMOB, MOPCKHE
Opu3bl; 0Opa3oBaHUE POCHI, TYMaHa, UHES, CHETa
Texnuuyeckue  ycmpoucmea:  KalWUISAPbl, TNPUMEPbl  UCIOIB30BaHUS  KPHUCTAJIIOB,
2.17 KUJKOCTHBIM TEPMOMETp, JATYUK TEMIIepaTypbl, TEPMOC, CUCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOMHA, TBUTATENh BHYTPEHHETO CTOPaHUs
3 OJIEKTPOMAT'HUTHBIE SBJIEHU S
3.1 DnekTpu3aius Tel. J[Ba Buaa MeKTPUUECKUX 3apsiioB
3.2 BsaumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEeHHsI dTIEKTPUUECKOTO 3apsiia
34 DOnektpuueckoe mone. Hampsk€HHOCTH anekTpudeckoro mous. [IpuHIuN cyneprno3uiuu
' AJIEKTPUIECKUX TT0JIeH (Ha KaYECTBEHHOM ypPOBHE)
35 Hocurenu snextpudeckux 3apsaoB. JlelicTBHE AIIEKTPUYECKOTO TMOJIS HA DIEKTPHUYECKHE
' 3apspl. [IpOBOTHUKY U JUAJICKTPUKH
[TocTossHHBIN dAneKTpudeckuidi TOK. JleHcTBUS a3iekTpuyeckoro Toka. Cuna  Toka.
3.6 Hampsokenue.

I=qg/t,U=A/q




DJIeKTPUYECKOE CONPOTUBIICHHE. Y ICTTbHOE ICKTPUIECKOE COMPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma ayis ydyactka snekrpuueckon rernm: | = U/R
[TocnenoBarenbHOE COEAUHEHNE IPOBOAHHUKOB:
I =1, U=U+U,; R=R +R,
1 1 2 1 2
3.9 [TapannensHoe coeAMHEHUE TPOBOIHUKOB PABHOT'O COIIPOTHBIICHUS:
U=U;I=1+1; Rzﬁ.
2 2 7
CMmeliaHHble COEJUHEHMS IPOBOIHUKOB
Pabota u momHOCTS 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jxxoynsa — Jlenmna:
2
312 OneiT Opcrena. MarHuTHOE MOJi€ MPSIMOrO HPOBOAHMKA C TOKOM. JIMHMM MarHWTHOM
UHIYKIIH
3.13 MarauTHoe 1nosje NOCTOSHHOTO MarHuTa. B3auMoieficTBUE MOCTOSIHHBIX MarHUTOB
3.14 JleiicTBre MarHUTHOT'O NOJISL HA MIPOBOJIHUK C TOKOM
3.15 Oneitel Gapanes. SABnenue snekTpoMarHuTHON MHAYKIUU. [IpaBuino Jlenna
IIpakmuueckue pabomoi
W3mepenue 31eKTpUUecKOro CONpOTUBIIEHUS PE3UCTOPA; MOIIHOCTH JJIEKTPUYECKOTO TOKA;
paboTHI AIEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOIIEIO B IPOBOJHUKE (PE3UCTOPHI,
3.16 JaMIoyka), OT HalpssKeHUS Ha KOHIIAX IPOBOJHHUKA; 3aBUCUMOCTU COIPOTUBIICHHS OT
JUIMHBI TIPOBOJIHUKA, TUIOIIAIU €T0 IMONEPEUYHOr0 CEYEHMS U YAEIbHOIO COIIPOTUBIICHHUS.
[TpoBepka npaBuia AJis 3IEKTPUUECKOrO HAMPSKEHUS MPH MOCIeA0BaTEIbHOM COEAMHEHUN
IIPOBOAHMKOB; INpaBUiIa JJI CHJIBI JIEKTPUUECKOTO TOKA IMPH MapajuIe]IbHOM COEINHEHUU
MIPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue sA61eHUs 8 npupooe: SIEKTPUUECKUE SBICHHUSI B aTMocdepe, 3JIEKTPUUYECTBO
3.17 KHUBBIX OPTaHU3MOB, MAarHUTHOE T10JI€ 3eMJTH, APei] MOIIOCOB, POJIb MATHUTHOTO TOJIS TS
’KM3HU Ha 3emiie, OJIIPHOE CUSHUE
3.18 Texnuueckue ycmpoticmea: 3IEKTPOCKOI, AaMIIEPMETP, BOJIBTMETP, PEOCTaT, CUYETUUK




JNEKTPUYECKON  HSHEPruu,  JJIEKTPOOCBETUTENbHBbIE  NPUOOPBI,  HarpeBaTeJbHbIC
ANIEKTPONPUOOPH  (TIpUMEpHI),  AIIEKTPUUECKUE  NPEIOXPAHUTEIH,  SJIEKTPOMArHMUT,

OJICKTPOABUTIATECIIb ITIOCTOAHHOI'O TOKa, TCHEPATOP IIOCTOSAHHOI'O TOKA

3.19 DneKkTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpoOMarHUTHBIX BOJIH
3.20 JlyueBas monensb cBeta. [IpsimonnHeiiHoe pacipocTpaHeHue CBETa
3.21 3akoH oTpaxeHus ceera. [1ockoe 3epkano
3.22 [Tpenomnenue cBera. 3aKOH IPEIOMIICHUS CBETa
3.23 Hucniepcus cBera
3.2 Jlunza. Xon nydeit B nuH3e. GoKycHOE paccTosiHue JIuH3bI. OnTHyeckas cuia JIMH3bl: D =
' UF
3.25 ['ma3 kak ontudeckas cucrema. OnrTuyeckue npudopsl
Ipaxmuuyeckue pabomul
W3mepenue onruyeckoil cuibl  coOuparomied  JUH3bI;  (OKYCHOTO  pacCTOSHHUSA
coOuparomield TUH3bI (110 CBOWCTBY PaBEHCTBA pa3MEpPOB MpeAMETa U HU300paKeHUus, Korja
3.26 mpemMeT pacroioKeH B TBOMHOM (hOKyce), TTOKa3aTells PEIOMIICHHUS CTCKIIA.
HccnenoBanue cBOMCTBA M300pakeHUS, TTOTYYEHHOTO C TOMOIIBIO COOMPAIOIIEH JIMH3bI;
U3MEHEeHHs (POKYCHOTO PACCTOSHUS JBYX CIIOKEHHBIX JIMH3; 3aBUCHMOCTH YTJIa TPEIOMIICHUS
CBETOBOI'O JIy4a OT yIJia MaJeHHs Ha TPAHUIIE «BO3YX — CTEKIIO»
327 Quzuueckue saereHus 6 npupooe: 3atMenuss ConHua u JlyHbI, IIB€Ta TeN, ONTHYECKUE
' sBJICHHS B aTMocdepe (11BeT HeOa, pedpakius, paayra, MUPax)
3.28 Texnuueckue ycmpoiicmea.: 04KH, IEPUCKOTI, (OTOAIAPAT, ONTUYECKHE CBETOBO/IBI
4 KBAHTOBGIE SABJIEHUA
4.1 PagunoaktuBHOCTh. Anb(da-, OeTa-, ramma-uznydenus. Peakiuu anbda-u Oeta-pacnana
4.2 OmnsiThl Peszepdopaa no paccesnuto anbda-yactui. [lnanerapuas Mozens aToma
4.3 CocraB aroMHoro sigpa. M30Tomnsl
4.4 [Tepuon nomypacnazia aTOMHBIX s7ep
4.5 SnepHble peakuy. 3aKOHBI COXPAHEHHUS 3apsIIOBOTO i MACCOBOTO YHCET
Qusuueckue s61eHUsl 8 Npupode: eCTECTBEHHBIN PaJIMOAKTHBHBIN (DOH, KOCMHUYECKHE TYYH,
4.6 PaTMOaKTUBHOE M3IyYeHHE MPUPOAHBIX MUHEPAJIOB, AEHCTBUE PaJIMOAKTUBHBIX M3ITy4eHHH
Ha OpraHHU3M YelloOBeKa
47 Texnuueckue ycmpoiicmea: CIIEKTPOCKOT, HHIWBHIYaIbHBIN JTO3UMETpP, Kamepa BuiibcoHa,

AACPHAd SHCPreTuKa
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