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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (u3uMKe Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
COCTaBJICHA HA OCHOBE IOJIOKEHUH M TpeOOBaHWM K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTeIbHONM MPOrPaMMBbl, MPEACTABICHHBIX B
OI'OC OOQ, a Takxe ¢ yuérom ¢enepanbHON pabodeld MporpaMMbl BOCIIMTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamera «Duzukay.

Conepxanue mnporpaMMmbl IO (U3UKE HANpaBIeHO Ha (QOPMUPOBAHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYy4YalOIIMXCd M OPraHu3aluio U3y4YeHUs
¢u3MKu Ha JEATENbHOCTHOW OcCHOBe. B mporpamMme mo ¢u3uke y4UTHIBAIOTCS
BO3MOKHOCTH y4deOHOro mnpeaMera B peanusauuu TpedoBanuii ®I'OC OOO k
IUTAHUPYEMBIM JINYHOCTHBIM U METaIlPEMETHBIM pe3ysibTaTaM OOyUEHHMsI, a TaKKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YUEOHBIX TMPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[IporpamMma 1o ¢u3MKe yCTaHABIMBACT pacmpeereHne yaeOHOTro MmaTepuaia
no rogaM oOydeHus (Mo KjiaccaM), MpeajiaraeT NPUMEPHYIO MOCJIEI0BaTEIbHOCTh
U3Y4YCHUS] TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSI IPEIMETHOTO COJIEPKaHUS U yuéTe
BO3PAaCTHBIX OCOOCHHOCTEN 00yUarOIINXCS.

[Iporpamma mo ¢usuke pa3paboTaHa C MENbI0 OKa3aHWS METOIUYECKOM
MOMOIIIM YYUTEIIO B CO3/IaHUU paboueil MpOrpaMMBbI IO y4eOHOMY TIPEIMETY.

duznka SBISIETCS CHUCTEMOOOPA3YIOMIMM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJIbKY (PM3MUECKHUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SIBICHUH,
M3y4aeMbIX XUMUEH, OMoJIoruen, acTpoHoMueld u ¢pu3ndeckoil reorpadueit, BHOCUT
BKJIaJ, B €CTECTBEHHOHAYYHYIO KapTHHY MHUpa, TPEJOCTaBIseT HauOoiiee SICHBIC
oOpa3ipl MPUMEHEHUsT HAYYHOTO0 METOJa IMO3HaHWSA, TO €CTh CIoco0a TMOMydeHUs
JOCTOBEPHBIX 3HAHUHN O MUPE.

Onna W3 TriaBHBIX 33jad (U3WYECKOro oOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUsI COCTOMT B (POPMHUPOBAHMM €CTECTBEHHOHAYYHOH TPaMOTHOCTH H
UHTEpeca K HayKe y 00y4aroluxcsl.

Wzydenne ¢pusuku Ha 6a30BOM ypOBHE MpEIoaraeT OBIaIeHUE CIETyIOIINMA
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIIMUMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTb:

e HAay4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e HUHTEPIPETHPOBATH JAHHBIE U UCMOJIB30BATh HAYUHBIE JOKA3aTeIbCTBA
JUTSI TIOJTyY€HUS BHIBOJIOB.

Ilenmu wu3ydeHuss QuU3MKM HA ypPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
omnpeneneHsl B Konnenmuu mnpenomaBaHus ydeOHoro mpeamera «Duszmka» B
oOpazoBarenbHbIX opranuzanusax Poccuiickoit denepalinu, peaau3yonx OCHOBHbIE
oO1eoOpazoBareNbHble  MpPOrpamMMbl,  yTBepkAEHHOW  pemeHueM  Kosteruu



MunuctepctBa npocBernieHus: Poccuiickoit deneparuu (MPOTOKOA OT 3 mexadps
2019 r. No [TK4gBH).
Heau nzyuyenust Gpu3uKu:

IpPHOOPETCHUE HHTEpeca M CTPEMIICHHS OOydYalIIuXCsd K HAyIHOMY
U3YYCHHUIO TPUPOJIBI, PAa3BUTHE WX HWHTCIUICKTYaJIbHBIX M TBOPYCCKUX
CIIOCOOHOCTE;

pa3BUTHE TPEACTABICHUA O HAYYHOM METOJIE MO3HAHUS M (OPMHPOBAHUE
HCCJICIOBATEILCKOTO OTHOIIICHUS K OKPY KAIOITUM SBIICHUSIM;
(dbopMHpOBaHNE HAYYHOTO MHUPOBO33PCHHUS KaK pe3yibTaTa U3YYCHHUS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3HUKH;

dbopMHupOBaHUE TPEACTABICHUNA O pOIM (PU3UKH JJISI Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MpeCTaBICHUM 0 BO3MOJKHBIX cdepax Oymyriei
npo¢eCCUOHATILHON JIeSITEIPHOCTH, CBS3aHHOW ¢ (DU3MKOM, IMOJATOTOBKA K
JanbHEHIIeMy 00y4eHHUIO B 3TOM HATPaBIICHUH.

JlocTikeHre 3TUX LieJiel MporpamMMsl Mo (PU3MKe Ha YPOBHE OCHOBHOTO OOIIErO
oOpa3oBaHMsI 00E€CIIEUNBAETCS PELICHUEM CIIENYIOIINX 3a/4a4:

npuoOpeTeHNE 3HAHUN O TUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXaHUYECKHUX,
TETJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
MpUOOPETECHUE YMEHHUM OMUCHIBATh U OOBICHATH (PUIMUECKUE SIBICHUS C
HCITOJTh30BAaHUEM TTOTYICHHBIX 3HAHHA;

OCBOCHHME METOJIOB PEIIEHUsS TMPOCTEHIIMX pacu€THBIX 3a7a4 C
UCIIOJIb30BaHUEM busznuecKux MOJICIICH, TBOPYECKUX u
PAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHEC YMEHUH HAOMIOAATh MPUPOIHBIC SBJICHUS W BBITIOJHSATH OIIBITHI,
nabopatopHble  pabOThl U DKCHEPUMEHTAJIbHBIE  HMCCJIEAOBAaHUA  C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ WHpOpMaNKe (GU3NIECKOTO ConepKaHus,
BKJIFOYasi WH(OpPMAIMIO O COBPEMEHHBIX JOCTIDKCHHSIX (U3WKH, aHAIN3 U
KPUTHYCCKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO CcO cdepaMu MpodecCHOHATBHON AESTEIbHOCTH, CBI3aHHBIMU C
(bu3HKOI, 1 COBPEMEHHBIMHU TEXHOJOTHUSIMH, OCHOBAHHBIMU HA JIOCTHUKEHUSIX
¢bu3nUecKoi HayKH.

Ha wusydyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILEro

oOpazoBanust orBoguTcs 238 vacos: B 7 kiacce — 68 yacoB (2 yaca B HENENIO), B 8
Kiacce — 68 yacoB (2 yaca B Henelno), B 9 knacce — 102 ydaca (3 yaca B Henento).

[Ipennaraemeiii B mporpamMme mo ¢GU3MKe MepeueHb JadopaTopHBIX paboT u
OTBITOB HOCHUT PEKOMEHIATEIbHBIA XapaKTep, YUUTEIh JIeJaeT BHIOOP MPOBEACHUS
nabopaTOpHBIX pPAabOT ¥ OMBITOB € YYETOM WHAMBUIYAIBHBIX OCOOEHHOCTEH



oOy4aromuxcsi, CHUCKa HKCIEPUMEHTAIbHBIX 33JaHUN, TpPEIIaraéMblX B paMKax
OCHOBHOTI'O T'OCY/IapCTBEHHOTI'0 9K3aMEeHa 10 (pHU3UKE.

Ha peanuzamnuio HallMOHANBHBIX, PETHOHAIBHBIX U ATHUYECKUX ocobeHHocTel (HPDO) oTBeneHo
10-15% npouentoB ydeOHoro BpemeHu. OcHoBHas 3amada HPDOO 3akitouaeTcss B OTpakeHUU
crenugpuUeckux MpodieM peruoHa B coAepKaHuH (PU3HMUecKoro oOpa3oBaHMsI, UCIOIB30BAHUIO
KpaeBeIuecKoro marepuaia. BkiatoueHne HalnoHalbHO-PETMOHAIIBHOTO KOMIIOHEHTA COJIEP KaHUs
CTAaHOBUTCSl BaXKHBIM CPEACTBOM BOCIIUTAaHUS U O0y4€HUs, ICTOYHUKOM Pa3HOCTOPOHHUX 3HAHWM
O JKHM3HM pEeruoHa U BCEHl CTpaHbl, IIMPOKON apeHOW NpUMEHEHHs y4alllUMHUCS IOJY4YE€HHBIX
3HaHUi 1 ymeHuid Ha npaktuke. HPDO ¢parmMeHTapHO BBOIUTCS B YPOK U OTpa)kaeT MPUPOTHO-

KJIMMaTH4YECKHE, HKOJIOIMUYECKHEe, COLMAIbHO-I)KOHOMUYECKHE OCOOEHHOCTH YenssOmHCKOM
o0nacTu.
7 KIIACC
Ne i/ Tema ypoka Coaep:xanue HPIO
] JIBIOKeHHe SACTHII BEmECTEa 3arpsizHenue pek Ypana u YensaOuHckoit
oOnactu
JlureitHoe pou3BOACTBO B UenssOMHCKOM
10 ArperatHble COCTOSIHUS BEILIECTBA
o0nacTH.
13 Ckopoctb. EnnHuie ckopoctu CkopocTb aBMKEHHS BOABI B peke Muacc
)3 Cuna tpenus u e€ Bubl. Tpenue B Hcnonbs30BaHKe 1ecyaHo-CoOJIEBOM CMECH
MIPUPOJIE U TEXHUKE B T'OJIOJIEI.
37 Pemenue 3anau no teme «/laBieHue B Brruncnenue 1aBiaeHus BOJbI B peKe
KHUAKOCTHU U rase. 3akoH Ilackamnsa» Mpuacc
. CooOmienne o UenssOMHCKOM Ky3HEUHO-
39 I'unpaBnuueckuii mpecc
IIPECCOBOM 3aBOJIE
45 Bbapomerp-anepoun. AtmochepHoe [IporHo3upoBaHue MOro/sl M0 MECTHBIM
JTaBJICHHUE Ha Pa3JIMYHBIX BHICOTAX HapOJHBIM IPUMETaM.
Pbruaru B TexHHKE, OBITY U IPUPOJIE. Pbruaru B )kuBOM NpUPOJE: YACTH TEI
58 Jlaboparopnas pabota «Vccrnenoanue HACEKOMBIX ¥ NMTHUI[ YensiOnHCKOH
YCIIOBUI paBHOBECHS pblYara o01acTy, ABISIONIMECS pbluaraMu.
CBsi3b Iporpecca 4enoBeYecKo
UBUIN3ALUH C SHEPTONOTPEOICHUEM;
63 3aKOH COXpaHEHMSI MEXaHUYECKON HCII0JIb30BaHUE SHEPTUU PEK, BETpA U
SHEPrUU COJIHIIA KaK PKOJIOTUYECKU YUCTHIX
MCTOYHUKOB SHEPTUU B YEIIOMHCKOMN
o0nacTu.




8 KVIACC

Ne n/m Tema ypoka Conep:xxanue HPIO
HcTouHuky TemnoTel. AHTPONOTEHHBIN
Buytpennss sneprus. CriocoOsr
9 . MCTOYHHMK TEIUIa, KaK (GaKTOp HapyIICHUS
W3MEHEHUs] BHYTPEHHEHN dHEeprun .
npupoHOTo Oananca YensOnHCKOM 001acTH.
Ypok-koHpepeHuus [Ipumeps! Temonepenayu B Ipupoae
"IIpakTHYECKOE UCTIOIb30BAHUE YensOuHCKOM 007aCTH ¥ HA POMBIIUIEHHBIX
11 TEIJIOBBIX CBOMCTB BEILIECTB U npennpusaTusx r.Yemnsouncka. TermoBoe
MaTepUajoB B LIEAX 3arpsi3sHeHUE Onochepsl MpeANPUITAIMA
sHeprocoepekeHus" r.UensOuHcKa.
Pacuer konuuecTBa TEIIIOTHI, Hapymienue npupoaHo — KIMMaTHYECKUX
15 HE00XO0IUMOro JIIsl HArpeBaHUs ycnoBuid YenssOMHCKO#M 001acTu mpu
TeJa U BBIIEISEMOr0 UM IIPU OCYIIEHUU BOJOEMOB, CO3JITaHUU
OXJIAXKJICHUU BO/IOXPaHMJIMIILL
CpaBHEHUE LIEGHHOCTH U HKOJIOTHYECKOM
17 OHeprus TommBa. Y ieiabHast 0€3BpEIHOCTH Pa3IUYHbIX BUJIOB TOILUIMBA,
TEIUI0Ta CrOpaHus UCHoJb3yroImuxcs B Yenssouuckon o0aacT.
[IpenmymiecTBa ra30BOro TOIIMBa
[TnaBiieHne u OTBEpAEBAHKE BnusiHue 3acosleHHOCTH BOAIBI HA TEMIIEPATYPY
18 KPUCTAJUTMYECKUX TeJ. YAeNbHasT  JbJ000pa30BaHUsl. DKOJIOTHYECKHE aCTIEKThI
TEIUI0TA TJIaBJICHUS JUTEHHOT O POU3BOACTBA
Kunenne. Y nenpHas temnora
napooOpa3zoBaHUs U OO0pa3oBaHue KUCIOTHBIX JIOKIEH B
21 KOHJECHCALUU. 3aBUCUMOCTb YensOnHCKOM 1 coceTHUX 001acTsX.
TEMIEPATypbl KHIIEHUS OT JIBu:KeHME 3arpsiI3HEHHBIX BO3AYIIHBIX Macc
aTMOC(EepHOTO JTaBJICHUS
KIIJ] TenmoBOro nBuratesns.
Okonoruyeckue npodiaemsl TOL u MeTo bl UX
25 TennoBble ABUraTeIN U 3aliuTa .
" penieHus B YenssOMHCKOM 06IacTH
OKpYXKaroIel cpeibl
3aKOH COXpaHEHUs U [IporHo3upoBaHue TEMIOBBIX MPOLIECCOB C
26 IIPEBpALICHNS DHEPTUHU B LIEJbI0 IPEJOTBPALLEHHS aHTPOIIOT€HHBIX
TEIUIOBBIX ITpoLieccax karactpod B YensOuHCcKol 00macTH.
DIIEKTPUYECKHI TOK, YCIOBHS €TI0
[IpoGnema 3axopoHeHUs U NTepepadoTKH
36 cymiectBoBanus. McTtounnku
ANEKTPOUCTOYHHUKOB B Heinr.o0:.
AIEKTPUUYECKOTO TOKA
MarnuTtHoe noje. MarautHoe Marnetusm B npupoje UensOunckoit o01acT.
58 nosie 3eMJIM U €T0 3HaYeHUe JJIs AHTPOIIOT€HHBIE MATHUTHBIE SIBJICHUS.
KU3HU Ha 3emiie Hcnonb30BaHne MarHuTOB B MEIUIIMHE.




9 KUIIACC

e i/ M 1 HH
Ne i/ Tema ypoxka Conepxanue HPIO
| Mexanunueckoe ABuxkeHue. MarepuanbpHas
TOYKa
) Cucrema orcuera. OTHOCUTENBHOCTh Jedopmarust mio10pofHOTO CIIOSI TOYBBI
MEXaHUYECKOTO JIBUKEHUS Yen.o0u TSKENbIMU ¢/X MalllUHAMU
VYpok-koudepenuus "JBuxeHue Ten
P dep A CII. Ycnexu Poccun B ocBoeHUN
23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
" KOCMHUYECKOI0 ITPOCTPAHCTBA
(Conneunas cucrema). ['anakTuku
3aman Yen.o6m — HEHTP paKeTOCTPOCHUS
75 [IepBas kocMHu4ecKas CKOPOCTb. 1 KOCMHYECKOW TeXHUKH. Bo3mokHOCTH
HesecomocTs 1 nneperpysku NC3 B u3ydeHnH MpUPOIHBIX PECYPCOB U
MPOIYKTOB
Muacckuii pakeTHBIN LIEHTP.
Ypok-koHpepenuus "PeakTuBHOE P P
33 | [IpuMeHeHre peakTUBHOTO JIBH>KEHUS Ha
JBUKEHUE B IIPUPOJIE U TEXHUKE
npumepe Yein.o0n
I'upposnepreruueckue pecypesl Poccun
39 3aKOH COXpaHEHUs YHEPTUU B MEXAHUKE
u Yen.obn
Marnutabie anomanuu FOxxHoro Ypana.
57 CBoilicTBa 3JIEKTPOMAarHUTHBIX BOJIH MexaHu3m paccerBaHus BBIOPOCOB HA
Pa3IMYHBIX IpeAnpusaTusx Yemn.o6m
Hcrounuku ceera. I[IpsaMonuneitHoe N .
SABnenue 3arMennii B YenmsionHckoi
62 pacrpocTpaHeHUe CBeTa. 3aTMEHUS 5
obJacTu.
Connua u Jlynst
3aKOH OTpa)K€HUs CBETa. 3epKaia. H3meHeHne mpo3pauHOCTH aTMOC(EpPhI
63 Pemrenue 3a1au Ha IpUMEHEHUE 3aKOHA Haj YensOuHckol o6nacTbio, eé
OTpakKeHHUs CBETa HKOJIOTMYECKHE TIOCTIEICTBHUS.
Ypok-koHpepenus "PagnoakTuBHbIC EcTecTBeHHbIE HICTOUHUKH PAJIMALIUU B
86 W3IIy4eHHS B IPUPOJIE, METULIMHE, Yen.obn. cTouyHUKH paguanum,
TexHuKe" CO3/1aHHbIE YeIOBeKOM B Yeir.o0m
JelicTBue paguanny Ha 4eJIOBEKa Ha
VYpok-koudepennus "AnepHas npumepax Yen.o6s. BpeaHoe Bnusame
91 SHepreTuka. J{elcTBus paanoakTUBHBIX paauanuy Ha 4eJI0BEYECKUM OPraHU3M.

I/IBJ'IYIICHI/If/'I Ha JXMBBIC OpFaHI/ISMLI"

[Tpob6nembl 3aXOpOHEHUS PaAHMOaKTUBHBIX
0TX0JI0B Ha npumepe Yen.oomn




COAEPXKXAHUE OBYUEHUA
7 KIIACC

Paszgea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fABiaeHus npupobl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelnyuH. DPuUznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUS.

2. Dusnyeckue MpUOOPHI U MPOLEaypa MPSAMBIX WU3MEPEHU aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl HNpU HOMOIIM >KHUAKOCTHOIO TEPMOMETpPA H
JlaT4YUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmnbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEIIECTBA: ITPUTSLKEHNUE U OTTATIKUBAHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO TBUKEHHS.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JBUKECHUE.
Cxopoctb. CpenHsisi CKOpOCTh MPU HEPABHOMEPHOM JBHXKEHHHM. Pacuér myTtu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTy. Cuila TshKecTH Ha Apyrux mianerax. Bec rena. Hesecomocts. Cnoxenune
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Teja.
2. N3mepenune cCKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBUXKEHHUS (ILIAPUKA B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa II0
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CUIIBI.

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmepaTrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue ®KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuuecknii nmpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcClOBHE IJIaBaHUs TeJ: MJABaHUE WJIU TMOTPY>KEHUE TEJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITATKUBAIOLIEH CHIIbL, JEUCTBYIOIIEN HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeoMerpa WM KOHCTPYMPOBAaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

o vk w N e
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON ITIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUHU.

8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJ. ONbIThI, TOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mopgenun TBEPAOTO, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJAPHO-KUHETUUECKOW TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBa3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOIO JIBHUKECHUSA
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEeAAUH:
TEIUIONPOBOAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KomnyectBo TemnoTel. YaenbHasd TEIIOEMKOCTH BEIIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpATypbl KWIIEHHsS OT aTrMoc(hepHOTo
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAHEHUS U MPEBPALLECHUS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITel 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka runmoTe3bl JUHEHHOM 3aBUCHMOCTH JJIMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIJIOTHI, MOJYYEHHOTO BOAOW  IIpHU
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazges 7. JiaekTpudyecKkue ¥ MAarHUTHbIE SIBJICHUS.

Onekrpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aummonencTsue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnosie. Hanpssk€HHOCTH anexTpuueckoro mnoud. [IpuHimn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
OmpiT  Opcrena. MarauTHoe T1oOJe  JJIEKTpUYECKOro Toka. [Ipumenenwne
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsIA0B U B3AMMOJICUCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3JeICHUS TI0J0COB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apanes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOrO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSKEHUST HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB  TPH  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHUE U U3y4eHHE PabOThI AJIEKTPOIBUTATENIS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3axkon HeroTrona. Tpetuii 3akoH HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUH NIPU ABUKEHUU TeNa MO ACHCTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKIOHHOW IUIOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH MPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOWCTBA MEXaHMYECKMX BOJIH. IIpomosibHble WM
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Ipys3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME  3aBHUCUMOCTh  TNepuoaa  KoJjeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BoJHBL.  CBoiicTBa
ANeKTpoMarHuTHbIX BOdH. [llkana snekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaXeHHE cBeTa. lcronbp30BaHUE TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XO0J 1y4yer B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIjla OTpaK€HHUs CBETOBOrO Jyda OT yria
naJICHUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUILIE «BO3LyX—CTEKIIOM.

L 0 N ok wN R



4. Ilomydenue n300paxeHMii ¢ TOMOIIbIO COOUPAIOIIIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mimanerapHas mojenb atroma. Monens aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PagnoaktuBHocTh. Anbda, 6eTa- u ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatenus. [lepron nmonypacnana aTOMHBIX SI€EP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX HW3JIYyYECHHU HA IKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuwie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TpPEKOB: U3MEPEHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb IPEAHA3HAYEH JJI1 CUCTEMATU3aluu
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH JAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUJBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METamnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO NEATEIBHOCTHBIA XapaKTep NaHHOIO paszela peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOJIbl UCCIIETOBaHUS (PU3NMUECKUX SBIICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IPEBPALLECHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- TIPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJIE€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKOM HAyKM KaKk MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPECa K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM O00OPYJOBAHHUEM B
JOMAIIIHUX YCIIOBUSX;

- c(popMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YaCTHE€ B PEUICHMM IPaKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alUM, TOpoJa, Kpas) TEXHOJIOIMYECKOM U



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TPUMEHEHUE (U3NYECKUX 3HAHWM IS pelIeHHs] 3aaad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AJLHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelieHus;

e §8) ajanTanuM K M3MEHSIOIMMCSH YCJIOBHSAM CONHAJIbHOM W NPHPOJHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPU BBINOJHEHUU HCCICIOBAHUM U
POEKTOB (DM3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e - TIOBBIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHUIA, B TOM YUCJE€ (POPMYITHUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00J1acTH
bu3uKy;

e - IUIAHUPOBAHHME CBOET0 pAa3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MUYECKHX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCHCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesympraTe OCBOEHUS TporpaMMbl MO (U3HKE Ha yPOBHE OCHOBHOTO
oO1miero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCaJIbHBIC yUCOHbIC ICHCTBU.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:
e BBIABIATHP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IICHHS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B pacCMaTPUBAEMBIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TIPHUYMHHO-CJICAICTBEHHBIC CBS3M TMPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3BI O B3aWMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hamboiee
MOJIXOJISIIIIETO ¢ yUETOM CaAMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHe AeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

OLICHMBAaTh HAa TNPUMEHUMOCTb H JOCTOBEPHOCTh HWH(OPMAIIHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAaKXKE€ BbIIBUTaTh MPEANOJI0KEHUS 00 UX pa3BUTUH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaul  HECIONKHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHHMKaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeCTBHA:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIHMX YYaCTHHUKOB
nuanora, 0OHapyKUBaTh pa3INune U CXOACTBO MO3UIIH;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICAOBAHUS, IPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS! HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HAINpABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJIAa/Ja B OOMIMI MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIs pelieHns (U3NUeCcKux 3HaHU;

OPUEHTUPOBATbCA B  PA3NMYHBIX [OAXOJAAX IPUHATHA  PEIICHUM
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI PELICHUH;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHs)  Ppe3ysbTaToB
JeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIN
B YTBEPKICHHUSX HA HAYYHBIE TEMBI M TAKOE K€ IPABO IPYroro.



IHNPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUMHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOAECHUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUJIacCTHYECKas), HEBECOMOCTB,
COOOIIAIOLINECS COCY/IbI;

paznuuarh siBieHus (audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEpeaada MaBiICHUS TBEPABIMH TeEJNaMHU, XUIKOCTSAMU U
razamud, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXaIollleM MHpEe, B TOM 4HCIe (U3NYECKUE SBJICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJOBeKa, MPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSXKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTrO Teia, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUICYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TOTEHIMalbHAs DHEPrus), MpU OMHCAHUU TPABUIBHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH I'papUKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsSI CUII (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TMpPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHU4YECKOU
SPHEPrUH, TPU OTOM JaBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalU3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MPH HOMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI IO HAOMIOACHHIO (PU3HYECKUX SBJICHUWA WM
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYA0BaHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI M TEMIEPATypbl C MCHOJb30BAHUEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol C HCMOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
YIPYroCTH OT YAJUMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHUIIBI OT 00BbEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUsA, COOUpaTh YCTAHOBKY H
BBITMIOJIHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AENaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIETIOBAHMUS,

IPOBOJUTH KOCBEHHBbIE H3MEpPEeHHsI (DU3MUECKUX BEJIWYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEpPEHUN COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOIIAIOIINECS COCYIbl, OapoMerp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS WM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKK, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTH  MpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCTIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH NI oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM MTOMCKOBBIM 3alIPOCOM, HAa OCHOBE UMEIOIINXCS
3HAHUM W TyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYE€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3NUECKOTO COJEpkKaHUS, CIPABOYHBIE MaTepUaIbI,
pecypchl cetn MIHTEpHET, BrajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpPMAIUU (PU3NIECKOTO COACPIKAHUS, B TOM
qHclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUs O pe3yiabTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEH;

IPU BBINOJHEHUU Y4YEOHBIX IPOEKTOB M HCCIECAOBAHUN pACHPEECIATh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

HCIOJIb30BaTh MOHSITHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUYKCHHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUINUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSSI DSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUIN 3apsil, AIECKTPUIECKOE MOJIe, MPOBOIHUKHI
U TUAJICKTPUKH, TOCTOSIHHBIN 2JIEKTPUYECKUM TOK, MATHUTHOE TI0JIC;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHHUE), KHIICHUE,
Terionepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHUS, W3JIy4YEHHE),
AJIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUIBI B mpupoiae, wuznydeHue CoJiHIIa, 3amMep3aHHe BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO TMOJIS JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a]a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJUIECTBO
TEIUIOThI, yJieJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YyJEIbHAas TEIIoTa
TUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHU 3apsj,
Cuja TOKa, JJIEKTPUYECKOE HANpPSKEHUE, CONPOTHUBIICHUE NPOBOIHMKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
($u3NYECKUI CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €IMHMIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3MYECKyI0 BEIUMYMHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE IIOJIO)KEHHSI MOJIEKYJIIPHO-KHHETHYECKOW TEOPUHU
CTPOEHHUS BEIlEeCTBA, MPUHLUI CYNEPHO3UIUU MOJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPrUM, IIpd 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1aroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peumats pacy€THhIE 3aJadyd B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoauMble ISl €€ penieHusl, MPOBOAUTH PACUETHl M CpPAaBHUBATh
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHUsl MpU U3IYYEHUH OT LBETa H3Jydarlled (moriomaroiei)
MOBEPXHOCTH, CKOPOCTh MCHApEHHs] BOJbI OT TEMIEPATYphbl KUIAKOCTH U
IJIOIAAN €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
IEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yallM3allMsl MarHUTHBIX TIOJIEW IOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKOW BEJIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COINPOTHUBIIEHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIaJd MOMEPEYHOIO
CEUEHMSI U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HANpsDKEHUS Ha  IMPOBOJHHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMULl U TrpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CII€lysl MPEII0KEHHON MHCTPYKUUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCWCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM HA HX ONUCaHUA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPIUH, SIEKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATEINb IOCTOSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Henen ¢ nocjaeAoBaTesIbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;



NPUBOAUTh  NPUMEPHl  (HAXOMUTh  WHMOpPMAIMIO O  MPHUMEPAX)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHWNA B TIOBCETHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHCHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBJIATh TOUCK HWHPOpMaUu (PU3HUECKOTO COJEpKaHHUS B
WuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWMK © TYTEM CpPaBHCHHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCIIOJIB30BATh MPHU BHITIOJIHEHUH y4E€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetu MIHTEpHET, BiIageTh NMpuéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CoIepKaHWs, B TOM 4YHCJIE MYyOJMMYHO TIPEACTABIATh PE3YIbTaThI
MIPOCKTHOW WJIM HMCCIEIOBATEIBCKON NEATCILHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BBHICTYTUICHUE MPE3CHTAIINEH;

IPU  BBITIOJHEHUH YYEOHBIX TPOCKTOB W HCCIEAOBAHUN (U3MYCCKUX
MPOIIECCOB pacTlpeAesisaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJICIUTh 32 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OIICHWBAaTh COOCTBEHHBIM BKJIaJ B
NeSATEeILHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHIty 00ydeHus B 9 kJacce npeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTeMa OTCY€Ta, MaTepualibHasi TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHUE, MEXaHUYECKUE KOJECOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKaHMS U TOTJIONICHUs, ajibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETUKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIDKEHHE, CBOOOHOE
najieHue TeJ, PABHOMEPHOE JIBUJKEHUE MO OKPY>KHOCTH, B3aMMOJIEHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKEHHUE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTpa
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (Qu3nyeckue SIBICHUS B MPUPOJE:
MIPWJINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JEHCTBUE BHUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (PU3NUECKUX
SIBIICHUI;

OIHMCHIBATh M3yYCHHBIEC CBOMCTBA TeN M (PU3MUYECKHE SIBJICHUS, MCTIONb3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CHUJIa TPEHUS, CUJa YNPYTrOCTH, CUJIa TSKECTH, YCKOPEHUE
CBOOOJTHOTO TIANEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKash DSHEPrus, IOJIHAs MEXaHWYeCKas DSHEprus,
MIEPHOJT U YacTOTa KoJIeOAHWH, JUTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OTTUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaueHUs W €IUHUIIBI (U3MUYECKUX BEIWYUH, HAXOAUTH (DOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHWs JHEPTUH, 3aKOH BCEMHUPHOTO TSTOTEHUS,
OPUHITUN  CYMEPIO3UIIMA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemate pacuéTHble 3adaud (omupamImuecs Ha cucteMy u3z 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBHUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPHIE MOXKHO PEIIUTh TPHU MOMOIIA
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHl 1O HAOMIOACHUIO (PU3UYECKUX SBICHUNA WIH
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOAHUM, MPSAMOJIMHENHOE pacCpOCTPAaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTeNbHOTO PUOOpa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIJa



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJBXKEHMS, MEXaHMueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cuja CcOOMparollell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U AaHAJTU3UPOBATH MOJIYYEHHBIE PE3YIbTATHI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPIOE TEJIO, TOYEUHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS MW3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
CHHUIOMETP, JATYUKH TOJIOKEHUS, PACCTOSHUSA M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHYHbIE PUCYHKH H3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Y4eOHO-MPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3epKajie M COOMparoLIei JIUH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  MPUMEPAX)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpMaUu (PU3HUECKOTO COJEpKAHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3aMpoc, HAXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEIIbHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIIOJIHEHUH yYE€OHBIX 33JaHUN HAy4YHO-IOMYJISPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOILEHHS HAa OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalMed ¢ y4€TOM OCOOEHHOCTEH ayJIuTOpUu
CBEPCTHUKOB.
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe sIBJICHUS
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 bubmorexa LHOK
' P - https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Terumosste mporeccet 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 IToCTOSIHHBIN DIIEKTPUYECKUN TOK 20 2 7 hitps://m.cdsoo.rw/7f418 1 ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHUTHBIC ABJICHHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
FICKIPOMATHHTHA MEAYKIA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 14.5



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONKYCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BzaumopetictBue Ten 20 1 3
s https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3aKOHBI COXPaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHITICCRUC KOTCOARMA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXAHMHACCKHC BOJHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DNEeKTpOMarHUTHOE MOJIE U bubnnoreka [JOK
3.1 6 2
JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aK0OHBI pacCIpOCTPaHEHHUS CBETA 6 2 bubmuotexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 hitps-//m.cdsoo.ru/7f4 1ada6
bu6mmoreka [IOK
43 Paznoxenune 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/7f4 1a4a6
Uroro no pazgeny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjioneHne CBeTa aroMoOM 4 1 hitps://m.cdsoo.ru/741ada6
bubmuorexa [JOK
32 CTpocHHe aTOMHOTO A/pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. s 1 1
5.3 JIEPHBIE pEaKLINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTE1bHO-00001IIAK0IIIM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 27



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

®dusuka — Hayka o npupoze. SBneHus
npupoasl. Du3nuecKkue ABICHUS

MeXﬁHI/I‘-ICCKI/Ie, TCIIIOBBIC, SJICKTPHUYCCKUC,
MAarauTHBIC, CBETOBBIC, 3BYKOBBIC SIBJICHUA

du3nyeckre BEININHEI U UX HU3MCPCHUC

VYpok-uccnenopanue "M3mepenue
TEeMIIepaTyphl MPU MOMOIIIH KUIKOCTHOTO
TEPMOMETPA U JaTYUKa TeMIepaTyphl"”

Kak ¢u3uka u npyrue ecrecTBeHHbIE HAyKH
U3Y4aroT npupoAay. EcrecTBeHHOHAaY4HbIN
MeToA no3Hanus. Onucanue Gpuanyeckux
SIBJICHUH C TIOMOILBIO MOAETIEN

VYpok-uccnenonanue "lIpoBepka runoTessl:
JabHOCTH MOJIETA [IApUKa, TYILEHHOTO
TOPU30HTANIBHO, TEM OO0JIbIIIe, YeM OoJIblie
BbICOTA ITycKa"

bubmmoteka IIOK
https://m.edsoo.ru/ff09{72a

Crpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEIECTBA

but6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

JIBr>KeHue 4acTHIl BEISCTBA

but6mmoreka [IOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpok-uccnenoanue «OnbITHI 11O

9 HaOJII0JIEHUIO TEIUIOBOTO PaCIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEILIECTBA
B3anMocBsa3p Mex 1y CBOWCTBaMH BELIECTB B
1 pPa3HBIX arperaTHbIX COCTOSIHUSX U UX bubnmnoreka HOK
aTOMHOMOJIEKYJIAPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX COCTOSTHUI BOIBI
12 Mexanunyeckoe aBuxeHue. PaBHomepHoe u bubmmoreka [JOK
HEPaBHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05¢c6
bubnunoreka LIOK
13 CKopocts. EAMHHLEI CkopocTh https://m.edsoo.ru/ff0a079¢c
14 Pacuer nytu 1 BpeMeHM IBH>KEHUS buGnuorexa [IOK
https://m.edsoo.ru/ff0a0ae4
HNuepnus. 3axkon nuepuun. Bzanmonencreue
15 Ten I}ZaK MpUYHHA I/I3MpeHeHI/I}I CKOPOCTH brbmmorexa [TOK
https://m.edsoo.ru/ff0a0c10
JBUKEHUS TEIl
16 IInotHOCTH BemiecTBa. Pacuer Maccel 1 bubmmoteka IIOK
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezaenenue
MJIOTHOCTH TBEPOTO TEJay»
18 Pemenue 3amad nmo treme "[loTHOCTH but6mmoreka [IOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuita KaK XapaKTEepUCTHKA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopnas pabora «3yuenue
20 3aBUCHUMOCTH pacTshKeHUs (AepopMariim)

MIPY’KHAHBI OT MPUIIOKEHHON CHIIBD)



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

21

SIBnenue Tarorenns. Cuiia TSKECTH

CBs3b MEXKY CHUJION TSYKECTH U MacCOM Tena.

bu6nmmoreka [IOK
22 Bec Tena. Pemenue 3anau no teme "Cuna
| A https://m.edsoo.ru/ff0al778
TSDKECTU
Cuiia TSKeCTH Ha APYTHUX IJIaHeTax. bubmmoreka [JOK
23
DuU3NYECKUE XapPAKTEPUCTUKHU TIAHET https://m.edsoo.ru/ff0al502
24 41 1. [IluaaMmomeT bubmmorexa [IOK
3MEpPEHHE CUJL.
P P https://m.edsoo.ru/ff0al8cc
bubnuoreka [{OK
25 Bec Tena. Hesecomoctn
https://m.edsoo.ru/ff0al778
%6 CrnosxeHue IByX CUJ, HallpaBJICHHBIX 110 Bu6moreka [JOK
OJIHOM IpsiMOil. PaBHOAEHCTBYIOIIAs CUII https://m.edsoo.ru/ff0ala70
7 Pewenne 3amau o reme
"PaBHoneiicTByromas cr"
TpeHue ckob)EHUS U TPEHHUE MTOKOSI. bubmuoteka [IOK
28
Tpenue B mpUpoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «3yuenue
79 3aBUCUMOCTH CHJIbI TPEHHS CKOJIBKEHHS OT bubnnorexa [JOK
CHJIBI JaBJIICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOLIUXCS TOBEPXHOCTEW»
30 Pemrenue 3a1au Ha onpeneneHue
PaBHOJECHCTBYIOLIEN CUIIBI
Pemenue 3anay no temam: «Bec Tena»
31 ['paduyeckoe n3006pa>keHne CUI» «C,I/IJ'II)I» Bubmmorexa [IOK
« WYECK ,
P . P ’ https://m.edsoo.ru/ff0alde0
«PaBHOEHCTBYIOMAs CHIT»
KonTponbHas pabota mo Temam:
32 «MexaHn4decKkoe ABMKECHUEY, «Macca,

IJIOTHOCTBHY, «Bec tenay, «['padudeckoe



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

n300paxeHue cuimy, «CHITbI»

JHanenue. CriocoObl yMEHBIIICHUS U

bu6nmorexa [IOK

33 YBEJIMYCHUS TaBIICHUSA https://m.edsoo.ru/ff0a20a6
34 JlaBiienue raza. 3aBUCMMOCTbD JIaBJICHUS ra3za bubnuorexa [IOK
0T 00bEMa, TEMIIEPATYPHI https://m.edsoo.ru/ff0a2376
35 Ilepenaya naBieHus TBEPABIMU TEJIaMHU, Bu6muoteka [JOK
KUIKOCTSIMH U razamMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B KUAKOCTH U ras3e, BbI3BAaHHOE bubnnorexa [JOK
JICACTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3aga4 no teme «/laBienue B bubnunoreka LIOK
JKUJIKOCTH U Ta3e. 3akoH ITackansa» https://m.edsoo.ru/ff0a2826
Bbu6mmoteka [JOK
38 Coobmaronmecs cocyat https://m.edsogru/fanZWO
39 I'mppasinnueckuii npece buomorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiIHEBON KUIKOCTHBIN
Hacoc
Atmocdepa 3emiu. [Ipuannbl
41 CYIIIECTBOBAHUS BO3IYIIIHONW 000JIOUKH bubmuoreka [IOK
3emutd. 3aBUCUMOCTb aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JABJIEHUS OT BBICOTHI HAJl YPOBHEM MOPS
42 Bec Bo3ayxa. ATmMocdepHoe naBieHne ngg;ﬁfg;grouﬁ Da2bsa
43 N3mepenne armocdeproro napnenus. OnbIT bubnmnoreka [JOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(EPHOTO ABJICHHS OT bubmmoreka [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe gaBieHne bubnmnorexa [JOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

Ha pa3/IMYHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4

Pemenue 3amau mo reme "AtMmochepHoe

46 "
JTaBJICHUE
47 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE bubmmoreka [JOK
B HUX T€JIO. ApXUMeJIoBa CUiia https://m.edsoo.ru/ff0a3276
JlaboparopHnas padora «OrmpeacieHue
48 BbIT&EKHBEIOIH:ﬁ CHIIBI )161711)CTB el Ha bubmotexa [IOK
’ o https://m.edsoo.ru/ff0a33fc
TE€J0, MOIPYKEHHOE B JKUJIKOCTHY
Jlaboparopnas paboTa 1mo Teme
49 «MccnenoBanne 3aBUCHMOCTH Beca Tejla B bubmuoreka [IOK
BOJZIC OT 00BbEMA MOTPYKEHHOM B KUIAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJIa
bubmuoreka [IOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padota "KoHcTpynpoBanue
51 apeoMeTpa WM KOHCTPYUPOBaHUE JOAKU U
onpeeneHue e€ rpy30mnorLEMHOCTH"
Pemenne 3agau mo temaM: «IlnaBanue
52 cynoB. BoznyxomnaBanue», «Jlapnenue bubmmorexa [TOK
YAOB. yx L https://m.edsoo.ru/ff0a3654
TBEPJBIX TN, )KUJIKOCTEH U Ta30B»
bu6nmorexa LIOK
53 Mexanudeckas pabora
p https://m.edsoo.ru/ff0a3f82
bubnunorexa LIOK
54 MomtHOCTE. EAUHUIIEI MOIITHOCTH
- A Ul https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenoBanue "PacyéT MOIIHOCTH,
pa3BUBaEMOM MpHU MOIBEME MO JeCTHUIIE"
56 [Ipocteie Mexanu3msl. Peruar. PaBHoBecue

CHJI HaA pbI4yare



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

KonrtponsHas padora no teme «JlaBneHue

57 TBEPJIbIX T, )KUJIKOCTCH U ra30oBy /
Bcepoccuiickas npoBepouHas pabota
PesepBHeIit ypok. Pabora ¢ TekcTamu 1o
g TeMe «/laBieHue TBEPABIX TN, KUAKOCTEN U Bu6muoteka [JOK

> ra3oB» / Beepoccuiickas nmpoBepouHast https://m.edsoo.ru/ff0a4ffe
paborta
Preryaru B TexHUKE, OBITY U TIPUPOJIE.

59 Jlaboparopras pabora «};/ICCJIIZEIIr())BaHI/Ie 0.5 bubmmorexa [IOK

. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
Pemenue 3anau o teme «Y cioBus bubmuoreka [{OK

60 paBHOBECHS! pblyara https://m.edsoo.ru/ff0a48a6
Koaddumnuent nonesnoro aeicTpus

61 MexaHu3ma. Jlaboparopnas pabora 0.5
«M3mepenne KII/[ HakIOHHON MIOCKOCTH»

6 Pemenue 3amaa mo teme "Pabora, bubmmoteka IIOK
MotrHocTb, KIT/" https://m.edsoo.ru/ff0a4c48
Mexannueckas sHeprus. Kunernueckas u bubmuoteka [IOK

63 MMOTEHIMAIbHAs YHEPT U https://m.edsoo.ru/ff0a4252

64 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH bubmmorexa LIOK

https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"DKCIEpUMEHTAIBHOE OIIPENIEICHHE

65 M3MEHEHUs KUHETUYECKON 1 MOTEHIUATbHON 1
SHEPTUH MPH CKATHIBAHUU TEJIa TI0
HAaKJIOHHOM TUIOCKOCTH"

66 KonTponpnas pabota o Teme «Pabora u

MOIIHOCTb. DHEPIHsI»



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

67 PesepHblil ypok. Pabora ¢ TekcTamu 1o | Bu6muoteka [JOK
TeMe "MexaHuueckoe nBmxeHue" https://m.edsoo.ru/ff0a4ec6
PesepBHeIit ypok. Pabora ¢ TekcTamu 1o
68 1
teme "Pabora. Momuocts. DHeprus"
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnbsie IlpakTHueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
. bubmuoreka [IOK
1 KMHETUYECKON TEOPUHU U UX ONBITHBIE 1
https://m.edsoo.ru/ff0a5256
MIO/ITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, JKUAKOTO U | bu6nmorexa LIOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, JKUIKOTO U
4 ra3o00pa3HOro COCTOSHUH BEIIeCTBa Ha 1
OCHOBE IT0JIOKEHUH MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
5 Kpucrannuueckue u amopdHbie Tena 1 bubmmorexa LIOK
p P https://m.edsoo.ru/ff0a5800
6 CmauuBaHME U KallWJUISIPHOCTb. 1 bubnnorexa [JOK
IToBepXHOCTHOE HATsKEHUE https://m.edsoo.ru/ff0a5530
7 TernnoBoe paclIMpeHUE U C)KATHE 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBs3b TEMIIEPATYPHI CO |
CKOPOCTBIO TETJIOBOT'O JIBUKEHHS YaCTHI]
9 Buytpennss sneprusi. CnocoObl U3MEHEHUs | bu6muoreka [JOK
BHYTPEHHEHN YHEPTUU https://m.edsoo.ru/ff0a5c60
bubnmnorexa [JOK
10 Buns!l Tenonepenaun 1 1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

VYpoxk-konpepenuus "[Ipakrnyeckoe

11 HCIMOJIb30BAaHKE TEIJIOBBIX CBOMCTB BEIIECTB bubmorexa [IOK
" https://m.edsoo.ru/ff0a65¢c0
Y MaTepUalIoB B LEJSIX SHEProcOepexeHus
12 KonunuectBo TEIoThl. Y AeiibHas bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIJIOBOTO OajlaHca. bubnmnoreka HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "Hccrnenoanue
14 SIBJIGHUS TETUIO0OMEHA MPU CMEIINBAHUN bubmorexa LIOK
. . p | https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJbI
Pacuer xonmyecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUTsl HAarpeBaHUsl TeJla ¥ BBIICISIEMOT0 UM
MIPH OXJIAXKICHUU
16 Jlaboparopuas pabota "Onpenencaue bubnnorexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIUIMBa. Y IelbHas TEIIoTa bubmuoreka [IOK
Ccropanust https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIEeBaHUE
18 KPUCTALIMUECKUX TeNl. Y aenbHas TeIUIoTa bubmorexa LOK
P ’ https://m.edsoo.ru/ff0a71d2
MIJIaBJICHUS
19 Jlaboparopnast pabota "Onpenenenue bubnmnorexa [JOK
YAEIbHOM TETUIOTHI TJIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHACHCAIHS. bubmuoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenne. YneapHas Tennora
71 napooOpazoBaHMs U KOHICHCALIUH. bu6muoreka [JOK

3aBUCUMOCTD TEMIIEPATYphl KUIIEHUS OT
aTMOC(EepHOTO AaBICHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

BrnaxnocTs Bo3ayxa. Jlaboparopuas pabota
"OmnpeneneHne OTHOCUTEIbHOU BIAXKHOCTH
BOo3ayXxa"

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemenue 3agau Ha onpeneneHne BIaKHOCTH
BO3/yXa

[TpuHIKIIBI paOOTHI TETIJIOBBIX ABUTATEIICH.
[TapoBast TypOuHa. JIBuraTesb BHyTPEHHETO
CrOpaHus

KIIJI TenmoBoro aurarens. TemnaoBbie
JBUTATENIH U 3aIIUTa OKPYKAIOIIECH Cpe/ibl

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMSI U IIPEBPALLECHUS SHEPTUN
B TEILIOBBIX IpoLeccax

27

28

29

[ToaroroBka K KOHTPOJILHOM pabOTE MO TEME
"TerutoBble aBieHUA. 3MeHeHnE
arperaTHbBIX COCTOSIHUI BeriecTa"

KontponbHast pabora o Teme "TemnoBsie
ABJIeHUs. lI3MeHeHune arperaTHeIX COCTOSIHUM
BemecTna"

Onextpuzarus Ten. [[Ba pona
JNEKTPUYECKUX 3apsI0B

bubnuoreka [{OK
https://m.edsoo.ru/ff0a8312

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a86ae

30

31

32

Ypok-uccrnenoBanue "IIeKTpU3AIMS TEI
VHIYKIWEH U IIPU CONTPUKOCHOBEHNH"
B3aumoaeicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona

Onektprueckoe nose. HarpsxeHHOCTh
anekTpuyeckoro nosst. [IpuHnun
CYIEPIO3ULIMH IIEKTPUUECKUX MTOJIEN

bubnunorexa LIOK
https://m.edsoo.ru/ff0a87e4

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocuremn OJICKTPUYCCKUX 3apAd0B.



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

DneMeHTapHbIi 3apsia. CTpoeHue aroma

34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bubnmnoreka HOK
COXpaHEHUs 3IEKTPUYECKOro 3apsaa https://m.edsoo.ru/ft0a8ef6
35 Pewrenue 3a1au Ha npUMEHEHUE CBOMCTB bubmmoreka [JOK
3IIEKTPUYECKUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKU TOK, YCIIOBUS €r0
36 cyuiecTBoBaHusl. VlcTouHuKH bubmmorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIeNCTBUA DIEKTPUYECKOTO TOKA bubmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 ANEKTPUYECKOTO MOJIsI HA TPOBOAHUKY U 1
JTUAJIEKTPUKN"
39 DNEeKTPUUECKUN TOK B METAJUIAX, KUJKOCTSIX bubnnorexa [JOK
U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKkas 1elb U €€ COCTaBHbIE YaCTH
41 Cuna Toxka. JlabopatopHas pabora 0.5 bubnnorexa [JOK
"U3mepenue u peryiupoBaHue CUIIbl TOKA" https://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe HanpsbkeHue. BonbTMerp.
42 JlaGopatopHas pabota "H3mepenue u 0.5 bubmmorexa LIOK
" https://m.edsoo.ru/ff0a%14
peryaupoBaHue HANPsHKCHUS
43 CornpoTuBieHHe MPOBOAHUKA. Y ACIBHOE bubnuotexa [JOK
COIIPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
44 BJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuotexa [JOK
MMPOBOJHWKA OT €r0 JUIUHBI, TUIOIIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHusl U MaTepuana"
45 3aBUCHMOCTD CHJIBI TOKA OT HAIPSDKCHHS. bubnuotexa [JOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

3axon Oma JJ1 yyacTKa LHenu

https://m.edsoo.ru/ff0aa44a

JlaGopaTopHas pabora "HccienoBanue
3aBHCUMOCTH CUJIBI TOKA, HIYIIETO Yepe3

bub6nmoreka [IOK

46 pe3ucTOop, OT COIPOTUBIIEHUS pE3UCTOpPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucrope”
47 [TocnenoBarenpHOE U NapAIIIEIBHOE
COEIMHEHMS IPOBOJHUKOB
Jlaboparopnas padota "IIpoBepka npaBuia
43 CJIOKEHUS HAINPSKEHUN MTPU bubmmoreka [JOK
MOCJIEA0BATEIHOM COEIMHEHNH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaGopatopnas padota "IIpoBepka npaBuia
49 JUISt CiJ'ILI I”)FOKa ipn napaJIJP;eJILEIOM ’ bubmorexa [IOK
" https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3ai1a4y Ha npuMeHeHue 3akoHa OMa bubmuoteka [IOK
JUTA pa3JIAYHOTO COEIMHEHUS IIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOITHOCTH AIEKTPUIECKOTO TOKA. bubnnorexa [JOK
3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
5 Jlaboparopnast paborta "Onpenenenue bubmuoreka [IOK
paboThI U MOLTHOCTH JIEKTPHUUECKOro TOKa" https://m.edsoo.ru/ff0ab3e0
DIIEKTPUYECKUE IIENN U IOTPEOUTEITH
53 SHGKT?HLIGCKOI?'I SHEPIHH B 61::)1Ty. Kopotkoe bubmmorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
54 [TocTossHHBIE MArHUTBI, UX B3AUMOAECHCTBUE
Ypoxk-uccnenopanue "M3ydenue noniei bubnuotexa [JOK
> MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MaruauTHOE TojIe. MarHuTHOE T10JIe 3eMITH U bubmuoreka [{OK

€0 3HAYCHHUC IJI )KU3HU Ha 3emite

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

57

[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME
"DnexkTpuuecKue 3apsaabl. 3apsyKCHHBIC Tella
U UX B3auMoaencTBus. I10CTOSHHBIN
AJIEKTPUYECKUMA TOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0abd2¢c

58

KonrponsHas pabora o Teme
"DrekTpuuecKue 3apsabl. 3apsHKEHHbIE Tesa
U UX B3auMoaeucTus. I10CTOSHHBIN
aneKTpudeckuid Tok" / Beepoccuiickas
MpoBepoyHasi pabora

bubnunorexa LIOK
https://m.edsoo.ru/ff0abeal

59

Pesepsubiit ypok. Pabora ¢ Tekcramu mo
teme "I1oCTOSHHBIN dNeKTpUYeCcKuid TOK" /
Bcepoccuiickas npoBepouHas pabota

bubnunorexa LIOK
https://m.edsoo.ru/ff0acdc6d

60

61

62

63

OmneIT OpcTena. MarHuTHoe nojie
ANEKTPUYECKOro Toka MaruutHoe nose
KaTyliKu ¢ TOKOM

[IpuMeHeHue 3eKTPOMarHuTOB B TEXHUKE.
Jlaboparopnas pabota "M3ydeHue aeiicTBus
MarHUTHOTO TIOJISE Ha MMPOBOJIHUK C TOKOM"

DNeKTpoABUTATENb TOCTOSHHOTO TOKA.
Hcnonb3oBaHue 31ekTpoBurareneii B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGoparopHas padota "KoHcTpynpoBaHue u
n3ydeHue paboThl dJEKTpOABUTATENS"

OmnbiTel @apanest. 3aKOH IEKTPOMArHUTHOM
nHaykiuu. [Ipasuno Jlenna

0.5

bubnuoreka [IOK
https://m.edsoo.ru/ff0ac1d2

bubnmorexa LIOK
https://m.edsoo.ru/ff0ac74a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0ac86¢

64

Onektporereparop. CrocoOsl MOTydeHUs
AIEKTPUICCKON PHEPTUHU. DIEKTPOCTAHITUN
Ha BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

[TonroToBka K KOHTPOJIBHOH paboTe MO TeMe

65 1
"DNeKTpUYEeCKUe U MarHUTHHIE SIBJICHUSA"
66 KonrponsHas pabora o Teme 1 bubnuoreka [JOK
"DJIeKTpUYECKUE U MAaTHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0acb14
67 PesepBHblit ypok. Pabora ¢ Tekctamu 1o | bubmmoreka [JOK
teme "TemoBble siBIeHUS" https://m.edsoo.ru/ff0accSe
68 PesepBHblil ypok. Pabora ¢ TekcTamu 1o |
Teme "MaruuTHeie siBIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchbl
| Mexanunueckoe JBrkeHue. MarepuanbHas 1
TOYKa
) Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmorexa [IOK
MEXaHNYECKOT'O IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPIMOIMHENHOE NBUKEHHE 1 bubmmorexa LHOK
p P https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. |
CpenHsisi © MTHOBEHHAsI CKOPOCTh
5 [TpstmonMHEIHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBIOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopoCTh MPSMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk 1
CKOPOCTH
JlaGopaTtopHast pabota "Onpezaenenue
7 CKOpEHHUS TeJla MPU PAaBHOYCKOPEHHOM 1 1 bubmorera [TOK
yerop pHp . yerop | https://m.edsoo.ru/ff0adb18
JIBM>KEHUU 110 HAKJIOHHOM TJIOCKOCTH
8 CBobognoe manenue teia. OnbITel [ammes 1
PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH.
9 ITepuon II; yacTora 00 ameHHﬂpJ};)ItI(HeﬁHaﬂ u 1 bubmorexa LOK
P P ' https://m.edsoo.ru/ff0ae176
YTJI0Basi CKOPOCTH
10 L{eHTpOoCTpEMUTENIBHOE YCKOPEHHE 1
11 IIepsbiit 3ak0oH HproToHa. Bekrop cuisl 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HeroTona. bubmumorexa [IOK
PaBHopelicTByOIIAsA c1ila https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cynepro3unus cui ngg;;fg;gﬁﬁmae%z
14 Pemienue 3a1au Ha mpuMEHEHHE 3aKOHOB bubnmoreka [JOK
Hsrotona https://m.edsoo.ru/ff0aebbc
bubnnoreka [JOK
15 Cuna yupyrocti. 3akon I'yka https://m.edsogrou/fﬂ)aecﬂ
16 Pemenue 3anau no teme «Cuna yrnpyroctu»
17 JlaboparopHas pabota «Onpenenenue bubnuorexa [JOK
JKECTKOCTU MPYKUHBD» https://m.edsoo.ru/ff0aee28
bubnnorexa [HOK
18 Chuta Tpenus https://m.edsocl)_.lru/fﬂ)aﬂ 38
19 Pemenne 3agau no reme «Cuia TpeHus» bubmmorexa [OK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubnnorexka [JOK
KO3 PHIIMEHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo teme "3akonsl HeroToHA. bubmuorexa [JOK
Cuia ynpyroctu. Cuna tTpenus” https://m.edsoo.ru/ff0afb8e
2 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnunoreka [JOK
TATOTEHUS. Y CKOPEHUE CBOOOTHOTO MaIEHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBukeHne TEI BOKPYT
23 rpaBUTalMOHHOTO IeHTpa (ComHeuHas
cuctema). ['amaktuku"
24 Pemenue 3agad mo teMme "Cuiia TSKECTU U bu6mmorexa [IOK
3aKOH BCEMUPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
25 IIepBas kocmMuyeckasi CKOpOCTb. bubnmnorexa [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33¢c

PaBHOBecHe MaTepuaaIbHOW TOUKH.
AoGcomoTHO TBEpAOE Teno. PaBHOBecue

bu6mmoreka [IOK

26 . N
TBEPAOTO TeJIa C 3aKPEILNIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTH
PaBHOBecHe MaTepHUanbHON TOUKH.
7 AoOcomroTHO TBEpIOE Tesno. PaBHOBecHe
TBEPIOTO TEJIA C 3AKPEIUIEHHONW OCBIO
BpaieHusi. MomeHt cuiibl. LIeHTp TskecTn
)3 Pemenue 3amau no reme "MOMEHT CHUJIEL bu6mmoreka [IOK
Lentp TsxecTu" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
29 "MexaHn4yeCcKoe IBIKEHIE bubmmorexa LHOK
N | ’ https://m.edsoo.ru/ff0b0408
B3aumoneiictBue ten
KonTponbHas pabora no teme
30 "MexaHn4yecKoe IBHKEHHUE bubmorexa LOK
N ) ' https://m.edsoo.ru/ff0b06ec
BzaumoperictBue Ten
Nmnynec Tena. Ummynse cuiiel. 3aKoH
31 COXPAaHEHUS UMITYJIbCa. YTIPYTroe U bubmmorexa [TOK
p ¥ o pyr https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOJICHCTBIE
0 Pemenue 3agau no reme "3akoH COXpaHEHUS bubnuorexa [JOK
umnyisca' https://m.edsoo.ru/ff0b096¢c
1 VYpok-koHpepenius "PeakTuBHOE ABMKEHNE
B IIPUPOJIE U TEXHUKE"
bu6mmorexa [IOK
34 Mexannueckasi paboTa U MOIITHOCTh
p https://m.edsoo.ru/ff0b0a84
35 PaboTta cuibl TSKECTH, CHITBI YIIPYTOCTH U bubnmnorexa [JOK

CHUJIBbI TPEHUS

https://m.edsoo.ru/ff0b0db8



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

JlaboparopHas pabota «Onpenenenue
paboThI CHITBI TPEHHS TTPU PABHOMEPHOM

36 .
JBIDKCHHUH TeJIa TI0 TOPU30HTAILHON
MTOBEPXHOCTH
37 Cas3b dHepruu u padboTsl. [loTeHnanpHas
SHEPrUs
18 Kunernueckas sueprus. Teopema o bubnuorexa [JOK
KMHETUYECKOU SHEPruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE
40 JlaGopaTtopHas pabora «M3y4yeHue 3akoHa bubnnoreka [JOK
COXPaHEHUS SHEPTUN https://m.edsoo.ru/ff0bl12fe
A1 KoiebarenbHoe IBUKEHHUE B €TO bubmuoreka [JOK
XapaKTepPUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxatoiue Kojaebanusi. BeiHyK1eHHbIe bubnuorexa [JOK
kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaThueckuil U IpyKUHHBIA MasiTHUKU
VYpok-uccnenopanue «3aBUCUMOCTb NTEPUOIA
44 KoJie0aHu# OT )KECTKOCTHU MPYKUHBI K MaCChI bubnmorexa [OK
pyx https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparienue 3HEPrun P MEXAHUUECKUX
KOJICOaHMIX
JIaGopartopHas padora «Onpenenenne
46 qacropTLI Hpne Ifona Kone6al:mﬁ I MHHOTO bubmorexa LIOK
P 24 https://m.edsoo.ru/ff0blaec
MasITHHKa»
JlaGopaTtopHas paborta «IIpoBepka
47 He3aBI:/1c141\IZocmpne nojaa IfOJleé)aHI/Iﬁ rpys3a buommorexa [IOK
P py3d, https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MacCChl Tpy3a»
48 Mexanuyeckue BoiaHbl. CBOMCTBA bubmuorexa [JOK



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

MCXaHHUYCCKHUX BOJIH. HpOIIOHBHBIe n
IOIIEPCUYHBIC BOJTHBI

https://m.edsoo.ru/ff0b21fe

Ypok-koH(pepenmus "MexaHn4eCcKrue BOTHBI

49 "
B TBEpIoM Tene. CelicMuuecKrue BOJIHbI"
50 3Byk. PacnipocTpaHenue u oTpakeHue 3ByKa
51 VYpok-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacTOTHI"
5 ['poMKOCTB 3BYKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepenius "YabTpazByk u bubnuorexa [JOK
uH(pa3ByK B IpUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
" bu6mmorexa [IOK
54 3aKoHbI cCOXpaHeHusl. MexaHuueckue
" https://m.edsoo.ru/ff0b25{0
KOJIeOaHUs ¥ BOJIHBI
KontponbHas padota mo Teme "3akoHbI
55 coxpaHeHus. MexaHndeckue KojiebaHus u
BOJIHBI"
56 DIIEKTPOMarHuTHOE TOJIE. bubnmnorexa [JOK
ONEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-konpepentus "[lkana
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcnonb3oBanue bubnuorexa [IOK
3JIEKTPOMAarHUTHBIX BOJIH ISl COTOBOM https://m.edsoo.ru/ff0b2fe6
cBa3u"
Ypok-uccnenosanue "M3ydyeHne cBOICTB
bubmuorexa [JOK
59 JIEKTPOMAarHUTHBIX BOJIH C IIOMOILBIO
| https://m.edsoo.ru/ff0b2c6e
MOOMIBHOTO TenedoHa
60 Pemenue 3a1au Ha onpeeneHne 4acTOThl U



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

JJINHBI BHeKTPOMaFHHTHOﬁ BOJIHBI

DneKTpOMarHuTHast IPUPO/Ia CBETA.

bu6mmoreka [IOK

61 o
CxopocTtb cBeTa. BomHOBBIE CBOWCTBA CBETa https://m.edsoo.ru/ff0b31d0
Ucrounuku cBeta. [IpsMonuneitHoe
62 acrpocTpadHeHue cBera. 3atMenus CoHia u buGnnorexa LIOK
paclipoctp ' htps://m.edsoo.ru/fi0b3658
Jlynb1
3aKoH OTpakeHUs cBeTa. 3epkaia. Pemenue
63 3a/7a4 Ha OPUMEHEHHUE 3aKOHA OTPAKEHUS bubmmorexa LHOK
p p https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomnenue cBera. 3aKOH NPEIOMIICHUS bubnuoreka [IOK
CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonp30BaHue OJIHOIO BHYTPEHHETO Bubmorexa ITOK
yip https://m.edsoo.ru/ff0b3c5c
OTPaKCHHS B ONTHYCCKUX CBETOBOAAX
JlaboparopHnas pabota "Hccrnenoanue
66 3aBUCHUMOCTH yTJIa IPENOMIIEHHUSI CBETOBOTO
Jy4a OT yIJia MaJieHus Ha TpaHulle "BO3ayX-
crekio""
VYpoxk-koHpepennus "Hcnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaXKECHHUS:
CBETOBOIBI, OITUKOBOJIOKOHHAS CBA3L"
bu6mmorexa [IOK
68 JIna3el. OnTudeckas cuiia TUH3EL
https://m.edsoo.ru/ff0b3{2¢
bu6mmorexa [IOK
69 TTocTpoeHnne n300paxkeHUN B IMH3aX
p p https://m.edsoo.ru/ff0b444a
JIaGoparopHas padora "Onpenenenue
paTopHat p P . bu6mmorexa [IOK
70 (OKYCHOTO pacCTOSIHHSI U OIMTHYECKOM CHUITBI

coOuparorien TUH3bI"

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

71 Ypoxk-koudeperuus "OnTuueckne ITNH30BbIE bubmumorexa [IOK
npuoopsr" https://m.edsoo.ru/ff0c0a7e
72 I'na3 xak ontuueckas cucrema. 3peHue bubmmorexa [IOK
https://m.edsoo.ru/ff0b4684
7 Ypoxk-koudepenuus "edexrsr 3penus. Kak
COXpaHMTH 3peHue"
Pasnosxenue 6enoro ceera B ciekTp. ONbITHI
74 Herotona. CrioskeHre CeKTpalbHBIX I[BETOB. bubmmorexa [IOK
https://m.edsoo.ru/ff0cOf4c
Hucniepcus ceera
JlaboparopHas padota "OnbITHI 110
75 Pa3IOKEHHIO OCJIOr0 CBETA B CIIEKTP U bubmuorexa [JOK
BOCIIPUATHUIO LIBETA MPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0ICHUH Yepe3 BETOBbIe (QUIbTPHI"
VYpok-npaktukyM "BonHOBBIE CBOMCTBA
76 CBeTa: AUCIepcHsi, UHTEpPepeHIus U
mudpaxus"
77 OmnbiTel Pesepdopia v mianeTapHasi MOJIEb bubnuotexa [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moneins aroma bopa
79 HcmyckaHnue U MOIIONICHUE CBETA aTOMOM. bubnnoreka [JOK
KBantsl. JIuneiyaTeie criekTpsl https://m.edsoo.ru/ff0c144c
20 VYpoxk-npaktukyMm "HabmrogeHue ciekTpoB bubnmnoreka [JOK
VCITYCKaHHS" https://m.edsoo.ru/ff0c1550
81 PagnoakTnBHOCTE M €€ BUIBI bubmorexa LIOK
https://m.edsoo.ru/ff0c1672
%) Crpoenue atomHoro siapa. Hyknonnas bubnmoreka [JOK
MOJIEb https://m.edsoo.ru/ff0c18ac
83 PaagnoaktuBHbIE TpeBpaienus. M3oromnsl bubnmnorexa [JOK



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

Pemenue 3aga4d mo reme: "PagrnoakTUBHBIE

https://m.edsoo.ru/ff0clal4
bubmuoreka [JOK

84 npeBpaiieHus"” https://m.edsoo.ru/ff0c1b4a

85 [Tepuoxa nmonypacmnana

26 Ypok-koHpepenius "PagnoakTuBHBIC bubnmoreka [JOK
W3JIy4EHHUS B IPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

%7 SAnepHble peakuy. 3aKOHbI COXPAHEHUS bubmumorexa [IOK
3apsAI0BOTO U MACCOBOTO YUCEI https://m.edsoo.ru/ff0c1c58

28 OHeprusi CBsI3U aTOMHBIX s7ep. CBsA3b MacChl bubnunoreka [JOK
Y DHEpPruu https://m.edsoo.ru/ff0c1d7a

&9 Pemenue 3agau no teme "Snepueie peakiuu"

90 Peakuuu cunTtes3a u neneHus saep. bubnnoreka [JOK
Ucrounuku sneprun CosHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
VYpok-koHpepeHuus "SAnepHas sHepreTUkKa.

91 JleficTBHS paguOaKTUBHBIX U3y4YE€HUN Ha
JKUBbIE OpraHU3MbI"

[ToaroToBka Kk KOHTPOJIBHOM paboTe MO TeMe

9 "DEeKTpPOMarHuTHOE MOJIE. bubnnoreka [JOK
ONEeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

KonTponbHas pabora no teme

93 "DneKTpOMarHuTHOE MOJIE.
ONeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
ABJICHUS"

94 [ToBTOpenue, o600meHne. JlabopatopHbIe bubnuorexa [JOK
pabotsl o Kypey "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a

95 [ToBTOpenue, o600meHne. Permenune bu6nmoreka [JOK

PACUCTHBIX U KAYCCTBCHHBIX 3a/a4 110 TEMC

https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

"TemnoBbie mporecch”

IToBTOpenue, 0600meHNE. Permenune

96 ACUCTHHIX 1 KAUSCTBCHHBIX 3a/1a4 110 TEME 1 bubmorera [TOK
p . A https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx aBurarenei'”

IToBTOpenue, 0600IeHNE. Permenue

97 aCUCTHBIX U KaYSCTBEHHBIX 3aJ1a4 110 TEME 1 bubmorera [TOK
b A https://m.edsoo.ru/f0c2b30
"KII/ snexrpoycTtaHOBOK"

08 [ToBTOpenue, o6ob6meHue. Jlaboparopusie 1 1 bubnuorexa [JOK
paboTsl 110 Kypcy "CBeToBble sIBIEHUS" https://m.edsoo.ru/ff0c2¢c52
[ToBTropenue, 06o0menue. Padora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI COXPAHCHHS B 1 bubmorera [IOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHHKE

100 [ToBTOpenue, 0600meHNe. PaboTa ¢ 1 bubnnoreka [JOK
texkcTaMu 110 TeMe "Konebanus u BOJIHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOopenue, o6o0mmenue. Padora ¢ 1 bubmmorexa [IOK
TekcTaMu 110 TeMe "CBeTOBbBIC SBICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 06061menue. Padota ¢

102 TekctaMu 1o Teme "KBaHTOBas u siaepHas 1
¢uzuka"

OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 27



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBEPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIOJIb30BaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/II-ICCKOC SIBJICHUC

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue sSBICHHUS B MPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauyy B Y4EOHYIO, BBIAEIATH

CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKH) (PU3UUECKUX SIBICHUN

1.4

ONHKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (hU3MUECKUe SIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHHS U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3bIBAIOIIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOMTHh  IpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

(bI/ISI/I‘leCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pU3WUYECKUE SBICHUS W TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYTMPOBKY 3aKOHa ©  3alHCHIBAaTh €r0 MaTeMaTU4YeCKOoe

BBIPAXKCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLIECCHl U CBOMCTBA Tell, B TOM
YuCl€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATh IPUYUHHO-CICACTBEHHbBIE CBSI3H, CTPOUTH
oObsicHeHne u3 1 — 2 joruueckux miarop ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUN, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMECPHOCTH

1.7

pemaTth pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyiibl, cBsi3bIBatONIME (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHSL 3aJayd  3alUChIBaTh KPATKOE YCIOBHE, MOACTABISAThH
buznyeckue BeIMYUHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTH MOJTYYCHHON (U3UYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢U3MUEeCKUX METOJOB, B ONHCAHWU HCCIIECJOBAHUS  BBIACIATDH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJIyYEHHBIM pe3ysbTaT, HaXOAUTb OLIMOKU B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

1.9

1.10

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (UINYECKUX SBICHUA WIH
GU3MYECKUX  CBOWCTB  Tel:  (opMynHpoBaTh  IpOBEpsieMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (OPMYIUPOBATH BHIBOJIBI

BBITIOJIHSITh TPSIMbIE M3MEPEHUs C HCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHUOOPOB, 3aMUCHIBATH MOKa3aHUs NPUOOPOB C YyUETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JIPYyrol C HCIONb30BAHUEM MPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOTO MCCIIEIOBaHUSA, COOMpPATh
YCTaHOBKY M BBINOJIHATH U3MEPEHMUS, CIEAYS NPEII0KEHHOMY IIJIaHy,
(buKcUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PH3UUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€JIaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPeJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKH Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh MPUHIUMBI  JEHCTBUS NPUOOPOB M TEXHMYECKHX
YCTPOMCTB, XapakTepHU30BaTh MPUHLUNBI JEUCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHCaHUS,
UCTONb3ysl 3HaHUA O CBOHCTBaX (PU3MUECKHX SIBICHUM U

HeoOXouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOAUTH TPHUMEPHl (HaXOauTh HWH(POpPMAIUIO O MpUMepax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCEIHEBHOM
KU3HU 11 oOecniedeHus: O€30MacHOCTH TpH  OOpalleHHH ¢
npruOoOpaMu U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHECHHS 3/I0POBbS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_Ieﬁ cpenc

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHpopManuu B ceTd VHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICJIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEUYMBOW HIIU

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

UCII0JIb30BaTh pu BBITIOJIHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIPAaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BIaAeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYyryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHGPOpPMAIMH (PU3UIECKOTO
COJIep’KaHusl, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX HCCIEIOBAaHUM, TPU HTOM
IPaMOTHO HCIOJIb30BaTh W3YYEHHBIM MOHATUHHBIN anmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJIEHUE NTPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjadyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aZICKBATHO OICHMBATH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL TI'PYIINbI, BBbICTPAMBATH
KOMMYHUKATHBHOC B3aHMOHeﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOII MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HUCIIOJIBb30BaTh IIOHATHUA

1.2

pa3jinydaTthb SBJICHUA IO OMHCAHUIO HUX XaApPAaKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHE

1.3

1.4

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKN) PUINUCCKUX SIBICHUN

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  MCIONB3YEMBIX  BEJIWYHH,
0003HaueHMsI M €AUHULIB! (PU3NUYECKUX BEIMYUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTb  TIpadUKud  M3YYEHHBIX  3aBHCHMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBJICHUS W TIPOIICCCHI,
WCIIOJIb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alMChIBaTh €ro MaTEeMaTU4YeCcKoe

BBIPA’)XCHUC

1.6

1.7

1.8

O00BACHATH (PU3MUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C MOMOIIbIO | — 2 M3y4EHHBIX CBOWCTBA

(bu3nYeCKuX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JMAHHBIX JUIS pelleHHs 3aJauyd, BbIOMpAaTh 3aKOHBI U (OPMYIBI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
NOJy4YeHHOE 3HaueHue (U3MYECKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(U3MUIECKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEA0BAHUS, BHIICIAT
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOABI

1.9

MNpOBOAWUTL OIIBITEI 110 HaGHIOIICHI/IIO (bI/ISI/I‘IeCKI/IX SIBJIECHUU WJIH
(U3MYECKUX  CBOWCTB  Tel:  (OPMYJIHpPOBaTH  IPOBEPSEMBIC

OpPEANONIOXKEeHUsl, coOupaTh  yCTAaHOBKY M3  NPEAJIOKEHHOIO




000pyI0BaHusl, ONUCHIBAThH XO/1 OMbITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C UCIOJIb30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM aOCOIFOTHOM MOTPEITHOCTH

1.12

IPOBOJIUTh  MCCIEIOBAHME  3aBUCUMOCTH  OJHOM  (hU3HUYECKOH
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUIAaHUPOBaTh MCCJIEIOBAHUE, COOMpaTh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, Ccienysd  MNpeIOKEHHOMY  IUIaHy, (DUKCHPOBATh
pe3yiabTaThl NOJYYEHHOM 3aBUCUMOCTH B BUJE TalOauLl U rpadukos,

ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM MCCICAOBAHHUA

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(eHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTd npu pabore ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MPUHIUNBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HUX ONMUCAHUSA, HMCIOJb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHMH U HEOOXoauMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM U CXEMaTHMYHBIM PUCYHKAM, COCTaBIIATH CXEMBI
DIIEKTPUUYECKUX IeTeld C TOCIeAOBAaTeIbHBIM U MapaUIeIbHBIM
COEMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAUYEHUS
AJIEMEHTOB JIEKTPUUYECKUX LIETIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAaKTUYECKOTI0 UCIOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM 1711 oOecriedeHHs O€30MacHOCTH TMpU  OOpalieHuud ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

cOOII0OZICHHSI HOPM 9KOJIOTMYECKOro IOBE/IEHUs B OKpYKarolllel cpee

OCYIIECTBIISATh MOUCK HHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEKOUIUMXCSA 3HAHUKW U NYTEM CpPaBHEHUSA
JOTIOTHUTEIBHBIX HMCTOYHUKOB BBIACNATH HHGPOpPMAIUIO, KOTOpas

SBIISICTCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEOCTOBEPHOI

1.18

UCIOJIb30BAaTh MPH  BBIMOJIHEHMH Y4YE€OHBIX 3a/JaHuil  Hay4dHO-




1.19

MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpPUEMAMH
KOHCIIEKTUPOBaHHUS TEKCTa, nMpeoOpa3zoBaHus HHGOPMAILMU U3 OJIHOM

3HAKOBOHM CUCTEMBI B IPYTYIO

CO03/aBaTh COOCTBEHHBIC MICHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO
COJICpKaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3YIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM ITOHATUMHBIM ammapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/IeI71

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUIN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJEIUTh 3a BBINOJHEHUEM IUIaHA
JEUCTBUA W  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTb TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTb KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCITOJIB30BaTh N3YYEHHBIE IIOHATHS

pasiuyaTh SBJICHUS II0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINUX JAHHOE (PU3NUYECKOE SBIICHUE
pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (DU3UUYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3UYECKUe SBICHHUS B MPHUPOIE,

IIPU 3TOM TEPEBOJUTH MPAKTUUYECKYIO 3a7jauy B YUeOHYIO, BBILACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

1.4

OMHCHIBATh H3yYCHHBIE CBOWCTBA Tel U (PU3MYECKHE SBICHHS,
UCTIONB3YS  (DM3WYECKHE BEIUYHMHBI, TPH ONHCAHWH IPABUIHHO
TPaKTOBaTh  (U3MYECKUH  CMBICT  HUCIOJB3yeMBIX  BEJIMYUH,
0003HaYCHHS U €AMHUIIBI (PU3UYECKUX BEITMYUH, HAXOAUTh (DOPMYJIBI,

CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0O BEIUYMHY C JAPYTUMH




1.5

BEJIMYMHAMHU, CTPOUTHh  TIpauKud  H3yYEHHBIX  3aBUCUMOCTEH

(GUBHYECKUX BEIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS H TPOIICCCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaTb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alHChIBATh €r0  MaTeMaTU4YeCKOe

BBIPpA)KCHUEC

1.6

OOBSICHATH (PU3HYECKHE MTPOLECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISATh IPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYEeCKHX WIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

(1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, CbI/I?»I/I‘leCKI/IX 3daKOHa WJIM 3aKOHOMCPHOCTHU

1.7

pemiate pacuéTHbIe 3aJauu (omuparoniyecs Ha cucreMy u3z 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOIIME WM
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOJIUTh PacyYEThl U OLICHUBATh PEATUCTUYHOCTD

MOJIYYCHHOI'O 3HAaUCHUA (I)HSH‘ICCKOﬁ BCIIMYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpPU HMOMOIIU
(bu3MYECKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIIEAO0BAHUS, BBIACIAThH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJANTH OIBITHl 110 HAOJIONCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITEIHHO COOMpAaTh YCTAHOBKY U3
n30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYIUPOBATH BBIBOBI

1.10

IPOBOJIUTH MpPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE H3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosHue coOuparomeil JUH3bI), 000CHOBBIBATH BBHIOOP crocola

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
WCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUMU: IIaHUPOBATH HCCIEIOBAHHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (PUKCHUpPOBaTH pe3yJbTaThl

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘-ICCKI/IX BCJIMYHMH B BHUIC Ta6JII/IL[I/I




rpaduKoB, IeNaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIETOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CIEeNys IPEIIOKEHHOW HHCTPYKIIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIYYCHHBIC

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

CO6J'IIO,I[aTB ImpaBuja TCEXHUKH 0e30macHOCTH Ipu pa60Te C

J1a0opaToOpHBIM 000pyI0OBaHUEM

pa3nuyaTth OCHOBHBIE MPHU3HAKH M3YYEHHBIX (PU3MUECKUX MOJEINei:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJJAaHETapHasi MOJENb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O AJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS HM3YyYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCAHUSA, HCIOJIb3Y
3HaHHUS O CBOWCTBaX (DM3MUYSCKUX SBJICHHA H HEOOXOIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB "
TEXHOJIOTUYECKUX TPOLIECCOB IMPH PEUICHUH Y4eOHO-NPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIs OCTPOEHUSI N300pakeHUHN B MIOCKOM

3epKaie ¥ coOuparomiei IMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HMH(MOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUH B MOBCETHEBHOM
KHU3HM JUid  oOecriedeHHss O€30MacHOCTH TpU  oOpalleHHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B Oprxcanmeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK HH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENBHO (QOPMYIHpYys TOWUCKOBBIM  3aIpoc,
HAaXOOUTh NYTU  ONPEHECIEHUS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOMOJHUTEIHHBIX

HCTOYHHUKOB

1.19

WCIIONIb30BAaTh MPH  BBIMOTHEHWHM YYEOHBIX 3a/laHuil  Hay4dHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE
Marepuayibl, pecypcbl cetu  VHTepHeT; BiaAeTh OpUEMAMH

KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHusl WHGOPMAIMU U3 OJIHOM




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIE IIMCbMEHHBIE M YCTHbIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM M3 HECKOJIBKUX HCTOYHUKOB (PU3UIECKOTO
COJepXkKaHus, MyOJIMYHO NPEACTABISTh PE3yJbTaThl NMPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIHN MOHATUHHBIN anmapaT U3y4aeMoro paszaesna
(GU3UKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAllEed ¢ y4ETOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMIOJHEHUN YYEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTb TPYIIBL, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMMOJICMICTBHE,  MpPOSABISIL ~ T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

1.1

®duzuka — Hayka O TMpUpoAe. SIBICHHUS NPUPOJIBL.
dusznueckre SBICHUA: MEXAHHYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

duznyeckne BenWYMHBL. V3Mepenue  (uzmUecKUx
BenuuuH.  Dusuyeckue  npubopsl.  [lorpemnocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECT@CTBGHHOHayLIHHﬁ MCTOA ITIO3HAHUA: Ha6J'II-OI[eHI/IC,
IMOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
9KCIICPUMCHT 110 IPOBCPKE TUIIOTE3, 00BsICHEHHE

HaAOJIFOaeMOT0 SIBJICHUS
Onucanune pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEel

[TpakTyeckue paboOTHI:

##HPar###3mepenne pacCTOSTHUN.
#i#Par#Ht#l3MepeHne 00bEMa KHUIKOCTH M TBEPAOTO
Tena.

H##HPar##H#Onpenenenre pa3MepoB MajbIX TeJ.
HiHParf##l3Mepenue  TeMmreparypbl NpU  TIOMOIIU

KUAKOCTHOI'O TCPMOMCETPA U JaTUUKaA TCMIICPATYPhI

INEPBOHAYAIJIBHBIE CBEJJEHIM A O CTPOEHNU BEIIIECTBA

2.1

#Hi#HParf##CTpoeHNEe BelleCTBa: aTOMBl M MOJIEKYJIBI, UX
pasmepel.  OTBITBI,  JTOKa3bIBAIONINE  JTUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#i#HPar#H##]Ipmokenne  dactui[  BemectBa.  CBs3b
CKOPOCTH  JBW)KCHHS  YacTHI[ C  TEMIIEPaTypOM.

BbpoyHoBckoe nBmxenue, auddysus

23

B3anmoneicTBre YacTHI] BELIECTBA: IPUTSKEHUE U

OTTAJIKUBAaHHUEC




HH##Par##H ArperaTHble COCTOSIHUSI BEILECTBA: CTPOECHHUE

ra3oB, >KMJIKOCTEH M TBEPIABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3anmocBA3b MeXy CBOWCTBAaMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHO-MOJICKYJISPHBIM
CTpPOEHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTueckue paboThI:
#H#HPar###OLenka auamMeTpa aToMa METOJOM PsiioB (C
HCIonb30BaHueM (pororpadmii).

2.6 HHHPar###ONBITEL MO0 HAOMIONCHWIO  TEIJIOBOTO

pacIIMpeHus ra3os.
HHHPar#H###ONBITEL IO OOHAPYKEHHUIO JIEHCTBHS CHII

MOJICKYJISIPHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanngeckoe JIBUKCHUE. PaBHOMEpHOE u
' HEPABHOMEPHOE JABM)KECHHE
#HH#HPari##CKOpPOCTbD. Cpennsia CKOpPOCTb pu
3.2 HEpPaBHOMEPHOM JIBWKeHUU. Pacuér myTtu U BpeMeHu
JBUKCHUS
SIBnenue uHepuuu. 3akoH MHepuMH. B3ammoneinctBue
33 T€J KaK NMPUYMHA U3MEHEHHUS! CKOPOCTU JIBUJKEHUS Tell.
Macca kak Mepa UHEPTHOCTH Teja
14 #i#HParf## InotHocTs BemiectBa. CBsA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelleCcTBa
3.5 Cuna KaKk XxapakTepUCTHKA B3aUMOAEHCTBUS TEI
3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' MIOMOUIbIO JUHAMOMETpA
3 HiHPart##SIBnenne TaroteHus u cuna Tsokectu. Cuna
7 TSDKECTH Ha ApYyrux miaHetax. Bec Tena. HeBecomocTs
13 Cuna tpenus. TpeHue CKOJIBKEHUS U TPEHHUE IOKOSL.
' Tpenue B mpupoje U TEXHUKE
19 HH#Par##H#CoxXeHe CWI, HaNpaBJICHHBIX 110 OJIHOU
' npsMoil. PaBHOZEHCTBYIOIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JBM)KEHHUS
(mapuka B JKHUJKOCTH, MOJEIU  3JIEKTPUUYECKOTO
aBTomMoOmiIs u Tak gainee). OmnpeneneHue cpemaHei
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa T0
HAKJIOHHON  muiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBHCHUMOCTh pacTsKeHus: (aeopmaliiu) mpy>KUHbI OT
NPUWIOKEHHON  cuibl.  ONBITBL, JEMOHCTPUPYIOILIUE
3aBHCHMOCTh CHJIBI TPEHHUS CKOJIbKEHHUSI OT Beca Teja U

XapakTepa CONPUKACAIOLIMXCS TIOBEPXHOCTEH

®u3ndeCcKre SIBICHUS B mpupoac: NpuMEpbl ABUKCHUA C
pasiIM4dHbIMU CKOPOCTAMH B JKMBOM M HEKHBOM npupoac,

IIef/'ICTBI/IC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, MOAIUITHUKA

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBUICHUS U

+ YBEJTUYCHUS JTABICHUS
42 JlaBienue raza. 3aBUCUMOCTD JaBJIEHUS Ta3a OT 00bEMa,
' TEeMIIEPaTyphl
43 [lepenavya naBneHus: TBEPABIMU TENAMU, KUAKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTHYECKHE MAIITUHBI
3aBUCMMOCTh  JIaBJIGHUS KUJKOCTH OT  TJIyOWHBI.
4.4 I'unpocraTudeckuii mapagokc. CooOIIamuecs: CoOCy/Ibl.
[M'uppaBnuyeckre MEXaHU3MBI
AtMocdepa 3emnu u armocdepHoe naBienue. [Ipuannbl
45 CYIIIECTBOBAHMS BO3AYIIHONW 000704ku 3emin. OMbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO TABJICHHS OT
BBICOTHI HaJl YPOBHEM MOPS
16 N3mepenne armocdepnoro naenenus. [Ipubopsr mis
' U3MEepeHHs aTMOCHEPHOTO AaBIICHUS
JlelicTBUE XUAKOCTH M Ta3a Ha NOTPYXKEHHOE B HHUX
4.7 Teno. BreiTamkuBaromas (apXxumenoBa) cuia. 3aKOH
Apxumena
4.8 [ImaBanue Ten. Bo3ayxornnaBanue




4.9

[TpakTrueckue pabOTHI:

HccenenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
o0béMa mMOTrpYy:KEHHONH B JKHUIKOCTH YacTH TeJja.
OmnpeneneHne BbITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA
TE€N0,  NOrpyx€éHHoe B  KuAKocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, JEHCTBYIHOLIEH
Ha TeJIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIME  3aBUCHUMOCTb  BBITAJIKMBAIOILLEH
CWJIBI, IEUCTBYIOIIEH Ha TEJIO B >KUJIKOCTH, OT 00bEMa
IOTPYKEHHOW B JKHUJIKOCTb YAaCTH TEJIA U OT IJIOTHOCTHU
JKUJKOCTH. KonctpyupoBanue  apeomerpa  Wiu
KOHCTPYMpPOBAaHHE  JIOJAKM M  OHpeAclieHHe €€

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue  ABICHUA B [OPUPOJIE: BIIMSIHUE
aTMoc(hepHOro aBJICHUS Ha KUBOW OpPraHU3M, TUTABAHUC

pBIO

4.11

TexHuueckue YCTPOHCTBA: COOOIIAIOIIMECS COCYIbI,
YCTPOMCTBO BOJONPOBOJA, THMJPABIMYECKUN TIIpecc,
MaHOMeETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 Mexanndeckas MOIIHOCTb
- [IpocTble MexaHM3MbI: pblyar, OJIOK, HaKJIOHHas
' II0CKOCTh. [IpaBrito paBHOBECHUS pbIUara
54 [IpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JIOKy
«3omotoe  mpaBuso»  MexaHuku.  Koadduument
5.5 IIOJIE3HOTO JNENCTBUSA MEXaHU3MOB. IIpoctslie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunerndeckas sHeprus
s g ITonHass MexaHudeckas SHEprusi. 3aKOH W3MEHEHUs U
' COXPaHECHMs MEXaHMYECKON SHEPIUH
5.9 [TpakTrueckue paboTHI:




#H##Par###Onpenenenre pabOTHl CHUIIBI TPEHUS TIPH
pPaBHOMEPHOM JBW)KEHHM Tejla [0 TOPU3OHTAIBHOMN
noBepxHocTu. MccinenoBanue ycinoBuil paBHOBECHUS
ppiuara. HM3mepenue KIIJI HakJIOHHOM IIJIOCKOCTH.

I/IsyquI/Ie 3aKOHa COXpaHCHUA MEXaHUUYeCKOMH OHEPIrun

®du3nyeckue SABJICHUS B npupoac: pbHaru B TECIC

5.10
4eJI0BeKa
TexHuueckne YCTpOMCTBA: pblyar, MOABUXKHBIA U
5.11 HEMOJBIKHBIA OJIOKM, HAKJIOHHAs IUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 31€MEHThI COAEPKAHUSA
pasjiena 3JIeMEHTA
TEIUIOBBIE ABJIEHW A
OCHOBHBIE  TIOJIOXKEHMSI  MOJIEKYJISIPHO-KUHETHUECKON
61 TEOpUM CTpOEHUs Belectsa. Macca U pasMepsl
' MosieKyld.  OmbIThl,  HOJATBEP)KIAIOUIME  OCHOBHbBIE
IIOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKOM TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocrosiHuil BemiecTtBa. Kpucramnmueckue u amopdHbie
Tena
OObsicHeHre CBOWCTB Ta3oB, KUJIKOCTEH W TBEPIBIX TEI
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETUYECKON
TEOPUHU
6.4 CmaunBaHMe M KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe paclIMpeHue U cxxaTue
6.6 Temnepatypa. CBs3b TeMIEpaTypbl €O CKOPOCTBIO
' TEIUIOBOTO JIBUKEHUS YaCTHULL
6.7 Buytpennss sueprust. Crioco0bl U3MEHEHHsI BHYTPEHHEH
' SHEPIuu: Terionepeada U CopepiieHue padoThl
6.8 Buael Teronepenaun: TEMIOMPOBOJAHOCTb, KOHBEKIIHS,




U3JIy4eHUE

KomuuectBO  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BELIECTBA
TemmooOMeH u TemIoBO€ paBHOBECHE. YpaBHEHUE
6.10
TETIOBOTO OanaHca
611 [1naBneHue U OTBEpAEBaHNUE KPUCTAIUNTMYECKUX BEILIECTB.
. VY enpHas TEmaoTa NniaBJICHUs
[TapooOpa3zoBanue u  KoHJeHcanus. Mcmapenue.
610 Kunenne. VYnenpHass  Temora  mapooOpa3OBaHUS.
' 3aBUCHUMOCTh TEMIIEPATYphl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOPaHUs
[MpuHnmmel  paboThl  TerioBbix  aurarenei  KITJ]
6.15 TEIUIOBOTO ABUTarens. TersoBble ABUTaTeNd W 3alluTa
OKPY>KaIoIlEl Cpe/ibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETIOBBIX
6.16
poueccax
[IpakTudeckue pabOTHI:
HH#HPar###ONBITBI IO  OOHApY)KEHUIO JEMCTBUSA  CUII
MOJICKYJISIPHOTO TIPUTSIKEHUS.
H#HHParfH##0npITBL  TIO0  BBIPAIIMBAaHUIO  KPHUCTAJUIOB
MOBAapEHHOM COJIM WM caxapa.
#H#HPartH##OnBITBL  TI0O  HAONIONICGHUIO  TEIUIOBOTO
617 pacIIMpPEHHS Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.

###Par###Onpenenenne naBieHUs BO3yXa B OautoHE
HITpUIIA.

HHHParfH##ONBITHI, JIEMOHCTPUPYIOIIME 3aBHUCHUMOCTh
JaBIIEHUs] BO3JyXa OT ero o0bEMa M HarpeBaHHs WU
OXJIaXICHUSI.

#H##Par### IpoBepka TMNOTE3bl JTMHEWHOW 3aBUCHMOCTH

JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPUYECKON




6.18

TpyOKe OT TeMIepaTypsl.

###Par###Habmonenue M3MEHECHUS BHYTpPEHHEH
SHEPrUM Tejla B pe3ylbTaTe TeIulonepenaun U padoThl
BHEILIHUX CHII.

#H#HPar##llccnienoBanue SBJICHUS TEIUIOOOMEHA IpH
CMEIIMBAHUU XOJIOIHOM U TOpsiueld BOABI.
#HH##Par##H#Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOW MpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM IIUIHHAPOM.

#H##Par##H#Onpenenenue yIEIbHON TEIIOEMKOCTH
BEIIECTBA.

Hi##Par#H##lccnenoBanue npoiecca UCapeHusl.
###Par###OnpeneneHue  OTHOCHTEIBHONW — BJIAXKHOCTH
BO3/yXa.

#HHHPar###Onpenenene yaeabHON TEIUIOThI IIaBICHUS
h11:91 -

®usnueckue SBIECHUA B NPUPOAE: IMOBEPXHOCTHOE
HaTSOKEHHE W KalWULSIPHBIE SBIEHUS B MPHUPOJE,
KpUCTAJUIBI B Mpupojie, uznyuenue CoJiHIla, 3aMep3aHue
BOJI0OEMOB, MOPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IPUMEpHI
HCIIONBb30BAHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETP,
JaTYMK TEMIIEpAaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBbI, NCHUXPOMETp, MapoBas TypOuHA,

ABUTATCJIb BHYTPECHHECTO CTrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpusanus Ten. [[Ba posia aNeKTpUUECKUX 3apsiioB
B3aunmopeiictBue 3apsokeHHBIX Ten.  3akoH KyioHa

7.2 (3aBHCHMOCTH CHIIBI B3aUMOJICHCTBUS 3apsKEHHBIX TET OT
BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEX]TY TEIAMHU)

73 DnekTpuyeckoe nosie. Hanpssk€HHOCTh AIIEKTPUYECKOTO

noss. lIpyHOUnD Ccyneprno3unuu 3JIEKTPUYECKUX I10JIEH




(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apana. Ctpoenue aroma. IlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHUKY OCTOSIHHOTO TOKA
JeiicTBus 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX M razax
- Onektpuyeckas uenb. Cuwia Toka. DJIEKTPUUYECKOE
' HaIpsDKEHUE
=9 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHHE BEIIECTBA
7.10 3akoH Oma a1 ydacTka 1enu
[TocnenoBarenbHOE W THapalIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGorta u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
13 DNeKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
' sHepruu B ObITy. KopoTkoe 3aMbIkanme
[TocrossuHbIE MarHuThl. B3auMonencTBUE MOCTOSHHBIX
7.14
MarHuTOB
715 MaruuTtHOoe mone. MarHuTHoe Tone 3eMiid M €ro
' 3HaYeHHe IS )KU3HU Ha 3eMIie
716 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >JEKTPOMArHUTOB B TEXHUKE
JleficTBe MarHUTHOrO TOJII Ha MPOBOJHUK C TOKOM.
17 DNeKTpOABUTATENIb TOCTOSSHHOTO TOKa. VMcmoms3oBaHme
' BJIEKTPOJIBUTATENIC B TEXHUYECKHX YCTPOWCTBAX M Ha
TpaHCcIopTe
7.18 OnbiTel  @apaned.  SBieHUE  BIEKTPOMATHUTHOM




naaykiuu. [Ipasuno Jlenna

DNEeKTpOTreHepaTop. CnocoObl MOJIY4CHUS
7.19 AIEKTPUUECKOM SHEPTUH. DNEeKTPOCTaHIIUN Ha

BO300HOBJISIEMBIX UICTOYHHKAX YHEPTUHU

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOJCHUIO JIEKTPU3AIUU TENl WHIYKIUEH

Y TIPH CONMPUKOCHOBECHHH.

HccnenoBanue JEWCTBHS  SJCKTPHUSCKOTO IOJIA  HA

MIPOBOHHUKY ¥ TUIICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON LIETH

[IOCTOSIHHOT'O TOKA.

W3mepeHue u peryIupoBaHue CHITbI TOKA.

N3mepenue u perymmpoBaHuie HAIPSHKCHHUSI.

HccnemoBanne 3aBUCUMOCTH CHITBI TOKA, HIYIIIETO Yepe3

PE3UCTOP, OT CONPOTHUBJICHHUS PE3MCTOPA W HANPSHKCHHUS

Ha pe3ucTope.

OIBITHI, JIEMOHCTPHPYIOIIINE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TJIOMIA/IN MTOTIEPEYHOT0 CEYCHUS U MaTepuaa.

IIpoBepka mpaBwila CJHOXEHHS HaNpsHKEHUM  NpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia Ajasi CHJIbl TOKa MpPU MapaiieIbHOM
coelMHEHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
NMEKTPUYECKOTO TOKA, HAYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH  JJIGKTPUYECKOIO  TOKa,
BBIIIEIISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYHIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUSl TMOCTOSHHBIX MarHUTOB.
W3ydyeHre MarHuTHOTO MOJIS TOCTOSIHHBIX MarHUTOB MPU
uxX OoO0beAMHEHUM U  pasfencHuu. VccremoBaHue
JENCTBUS DJIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEIIKY.

OnpIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTH  CHJIBI




B33.PIMOI[€I>'ICTBI/I$I KaTyllKyu ¢ TOKOM U MarHuTa OT CHJIbL
TOKa MW HaAIpaBJICHUA TOKa B KaTYHIKC. HBy‘IeHI/IC

I[CP'ICTBPISI MArduTHOrO II0JII Ha HPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YEeHUE paboTsl
JIIEKTPOABUTATEIS. N3smepenne KII
3JEKTPOJIBUTAaTEIbHON  YCTAHOBKH. OnbIThI o

HUCCICOOBAHHUIO ABJICHUSA BHGKTPOMaFHHTHOﬁ HHAYKIHUU:
HCCIIeIOBAaHUE M3MCHEHHN 3HAa4YeHUS U HaIrpaBJICHUA

HHAYKIOIUMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBJICHUS B  arMmocdepe, DIJICKTPHUSCTBO  JKUBBIX
OpPraHU3MOB, MarHWTHOE Moje 3emiu, JApeld MmoICcoB,
POJIb MAarHUTHOTO TOJIA AJIs )KM3HU Ha 3emJie, MOJsIpHOe

CHAHUC

TexHuueckue ycTpoMcTBa: 3JIEKTPOCKON, aMmIepMeTp,
BOJITMETP, PEOCTAT, CUETUUK DJIEKTPUUECKON DHEPIUH,
AJEKTPOOCBETUTENbHBIE  IPUOOpBI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DJIEKTPOMATHUT, JJIEKTPOJIBUraTEIb

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KUJIACC
Kon
Konx sanemenrta [IpoBepsiemble 27IEMEHTHI COAEPIKAHMS
paszena
MEXAHUWYECKUE SBJIEHUA
Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.
51 Cucrema orcuéra
g 8.2 OTHOCHTENHEHOCTb MEXAHUUECKOTO ABIKECHUS
8.3 PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE
#H##Par##HHepaBHoMepHOE NPAMOJIMHENHOE JBUKCHUE.
8.4 CpenHsis 1 MIHOBEHHass CKOpPOCTb  Tejla  IpHU

HCPpaBHOMCPHOM ABHKCHUU




Yckopenue. PaBHOyCKOpEHHOE NPSAMOJIMHENHOE

8.5
JBUKEHUE
8.6 #H#HPar###CBoboaHoe manenue. OnbITel [ anumes
Hi#H#Par#H##PaBHOMEpHOE JIBUJKEHUE 110 OKPYXXHOCTH.
8.7 Ilepuon m yacrora oOpamieHus. JIuHeliHas W yriioBas
ckopocTH. LleHTpocTpeMUuTenbHOE YCKOPEHHE
8.8 [TepBeriit 3akon HeroToHa
8.9 Bropoii 3akon HetoTona
8.10 Tperuii 3akon HeroTroHa
8.11 H#H#HAPar###] [puHuMn cyneprno3uiuu cuil
8.12 Cuna ynpyrocru. 3akoH ['yka
%13 #HHHPar###Cuna TpeHMs: cujla TPEHUs CKOJIbXKEHMS,
' CHUJIa TPEHHUS [TOKOSI, IPYTHE BUJIbI TPEHUS
8 14 ###ParfH##Cuiia  TSDKECTM W 3aKOH  BCEMHUPHOIO
' TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaeHUS
o1 JBwxenue  tutaner  Bokpyr  Comnma.  Ilepsas
1 KocMHU4ecKasi CKopocTb. HeBecoMocCTh U neperpys3ku
. PaBHOBecue MatepuaabHON TOUKH. AOGCOIIOTHO TBEPI0E
.16 TEJ0
###Par###PaBHoBecue TBEPAOTO Tena C 3aKperIEHHOMN
517 Ocbl0 BpauieHus. MomeHT cuibl. LleHTp Tshkectn
8.18 Nmnynsc Tena. U3menenue umiynsca. IMmynsce cumsl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 H#H##Par###PeakTUBHOE JBUKEHUE
8.21 Mexanunueckas paboTa U MOIIIHOCTb
PabGora cun T1sbkectH, ynpyroctd, TpeHus. CBs3b
522 SHEpPruu 1 paboThl
5 [loTeHuumanpHass SHeprust Tena, TMOJHATOTO  HaJ
523 MOBEPXHOCTHIO 3eMJIU
8.24 [ToTeHnumanpHast SHEPTUS CKATOUN MPYKUHBI
##Par###Kunernueckas  sHepruga.  Teopema 0
525 KUHETHUYECKON SHEPrUn
8.26 #H##Par###3aKoH COXpaHEHHUSI MEXaHUYECKON SHEPIUU




8.27

8.28

8.29

[IpakTrueckue pabOTHI:

Omnpenenenue CpeaHEe CKOPOCTH CKOJBKECHHS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenne yCKOpPEHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 Ha4aIbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUHM O€3 HadallbHOM CKOpPOCTU MYTH OTHOCSATCS
KaK psA HEYETHBIX YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHHS
OT CWJBl HOpPMaJIbHOTO JdaBieHusa. OrmnpeneneHue
kodddunmenTa TpeHHs CcKoibxkeHus. OmnpenerneHue
*ECTKOCTU TpyKuHBL. OmpeneneHue padOThl CHIIBI
TPEHHsSI TIpU PABHOMEPHOM JIBIDKCHHUH Tejla IO
TOPU30HTANILHON MoBepxHOCTH. Ompenenenue padOTHI
CUIBI  yOPYrOCTH  IIpU  HOABEME  Ipy3a  C
WCIOJIb30BaHUEM  HEMOABMXKHOTO M MOABHKHOTO

0JIOKOB

®u3nYecKUe SIBJICHUS B MPUPOJE: MPUIUBBI U OTIIUBBI,
nBKeHue 1iaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBU)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHOUIOMETP, JTATYUKH

TIOJIOKCHUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nukenne. OCHOBHbBIE XapaKTEPUCTUKU

>l KoJjeOaHuii: Iepruo, 4acToTa, aMIUTUTY/Ia
02 Maremarnueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBpartenue sHepruu npu KosaedaTeabHOM ABHKEHUN
. 3aryxatomue KosieOaHus. BbeIHYXIeHHBIE KOJaeOaHwUs.
' Pes3onanc
Mexanunueckue BoJiHbl. CBOMCTBa MEXaHUYECKHUX BOJIH.
9.4 [IpononbHBIE W MONEpeYHbIe BOJHBI. [[TMHA BOJHBI U

CKOpOCTb €€ pacrnpocTpaHeHUsl. MeXaHn4eCKHUE BOJIHBI B




TBEPIOM TeJle, CEHCMUYECKHUE BOJTHBI

9.5 3ByK. [ poMKOCTb 1 BbICOTa 3ByKa. OTpakeHHUE 3ByKa
9.6 HNudpas3Byk u yibpTpa3Byk
[IpakTrueckue pabOThI:
Ompenenenre 4acTOThl M NEpHoja  KoyieOaHUM
MaTeMaTHYECKOTIO MasTHHKA.
Ompenenenre 4acTOThl M NEpHoJa  KoyieOaHUM
MPY>KUHHOTO MasITHUKA
97 HccnemoBanne 3aBUCUMOCTH  TiepHoia  KoJjeOaHui
' MOJBEIIEHHOT0O K HHUTU Tpy3a OT JUIMHBI HHTH.
HccnemoBanne 3aBUCUMOCTH  TiepHoia  KoJjieOaHWi
MPYXKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHUMOCTH nepuojia KOJIcOaHMi rpysa,
MOJIBEILIEHHOTO K HHUTHU, OT MAacChl Ipy3a U >KECTKOCTHU
pyXuHBL. M3MepeHne yckopeHus CBOOOHOTO TaICHUS
duznyeckue SBJICHUS B MPHUPOJE: BOCIHPUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MIIETPSICEHHE, CEUCMHYECKHE BOJIHBI,
I[yHAMH, X0
99 TexHuueckue yCTpOICTBA: HXOJOT, HCIOIb30BAHUE

yIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2 [Ixana >7€KTPOMarHUTHBIX BOJIH

103 OnexkTpoMariuTHas npupoja ceera. CKOPOCTh CBETa.

' BonHoBEIE CBONICTBa CBETA
10 [IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0O MOOMIIBHOTO Tese(hoHa
dusnueckue SBIEHUS B TpUpoAe: OHOIOrHyYecKoe

10.5 NENUCTBHE BHJIIMOTO, yIABTPaQHOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUN

10.6 Texnuueckue YCTpOMCTBA: HCIIOJIb30BAHUE

OJICKTPOMAariMuTHBIX BOJIH JJIA COTOBOM CBS3U




11

CBETOBBIE ABJIEHHA

11.1

queBaﬂ MOJICJIb CBETA. Hcrounukwm cBera

11.2

[IpsimonuHeitHOE pacpocTpaHeHue CBeTa

11.3

Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpakKeHUs

cBeTa
114 [Ipenomnenue cBera. 3aKOH TMPEIOMIICHHS CBETA.
' [TonHOE BHYTpEHHEE OTpakKEHUE CBETa
11.5 JIunza. Xox myyel B JIMH3€E
116 Onrtuueckast cucrema ¢oroanmnapara, MHKPOCKONA W
' TeJIeCKOIa
117 I'maz kak onTuueckas cucremMa. bim3opykocTs u
' JaTbHO30PKOCTh
11.8 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HbtoTOHA.
' CrnoxeHue crieKTpalibHbIX 1IBETOB. Jlucniepcus cBeTa
[IpakTuyeckue paboOTHI:
Hi#HPar#H##lccnenoBanue 3aBUCUMOCTH yria
OTpa’KeHHsI CBETOBOTO JIyya OT yrijia MaJeHusl.
H#HParfH##l13yuenne  xapakTepUCTHK  HM300paskeHus
IpeaMeTa B IIIOCKOM 3epKalle.
#i#Par#H#lccnenoBanue 3aBUCHUMOCTH yria
MPEJIOMJIEHUSI CBETOBOIO Jiyda OT Yrjla MaJeHus Ha
119 TPaHUIIE «BO3IYX — CTEKIION.
' ###HPar##lonyuenne  M300pakeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.
#HH#HPar###Onpenenenue (QOKyCHOTO pacCTOSHUS |
OINITUYECKOM CHIIBI COOMPAFOTIEH JTMH3BI.
HHHPar###ONBITEL O Pa3NOKEHUIO OEJIoro CBETa B
CIIEKTP.
H#HPar#H#H##ONbITHl IO BOCIPUSATHIO I[BETa IMPEAMETOB
IpU UX HAOJIOIEHUH Yepe3 BETOBbIE (DUIBTPHI
dusnueckue sBIeHUs B mpupoze: 3arMenus ConHua u
11.10 JlyHbl, 1IBETa TEJ, ONTHYECKUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, MIEPUCKOIL,




(doToanmnapar, ONTUHYECKHE CBETOBOIbI

12

KBAHTOBBIE SABJIEHUA
11 Omnseitel Pezepdopna u manerapHas Monenb aToMa.
' Mogenbs aroma bopa
129 Hcnyckanue u morjouieHue cBeta aToMoM. KBaHTHI
' JIunelyaThie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
14 Crpoenune aromHoro sapa. HykinoHHas Monenb
' aTOMHOrO siapa. M3otonsl
15 PannoaktuBHbeie mnpeBpamenus. [lepuon mnomypacnaaa
' aTOMHBIX S7IEp
126 SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MacCOBOI'0 YUCEI
12.7 DHeprusi CBA3U aTOMHBIX sifep. CBsi3b MacChl U SHEPTUU
1238 Peakuuu cunresa u genenus saep. VICTOUHUKY 3HEPTUH
' ConHua u 3B€311
129 Snepnas osHepretuka. JleMcTBHE  pPagMOAKTUBHBIX
' M3JIy4YE€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGntoneHne CIUIOMIHBIX M JIMHEMYaThIX CIIEKTPOB
1210 U3ITy4EeHUsl.
HccnenoBanue TPEKOB: M3MEPEHHME SHEPIMM YaCTHIIBI
10 TOPMO3HOMY ITyTH (TI0 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@dusnyeckue SABIEHUS B IPHUPOAE: ECTECTBEHHBIN
PaaMOaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 PaIUOAKTUBHOE H3JIy4YEHUE MPUPOJHBIX MHHEPAJIOB,
JEUCTBHE PAJMOAKTUBHBIX W3IyYEHUH Ha OpPraHU3M
4eJloBEKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETp, Kamepa Bunbcona




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

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpMHPOBAHHOCTh 0OA30BBIX MPEACTABIECHUI O 3aKOHOMEPHON CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeid poaun (UMK B pa3BUTUHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYyYHOU
KapTUHE MHUpPA, O BKIJIAJE POCCUICKUX U 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepuH (BEIIECTBO M TMOJE), O JBIKCHHH Kak
croco0e CyIIecTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuun
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUNA NPUPOIBI
(MEXaHWYEeCKHX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKpYXalOUIEM MHpE, BBIIEISAS UX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Bnanenne ocHOBaMM MOHATHMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3bIKa (PU3UKU W UCIOJB30BaHUE UX JUIsl pelieHHs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu3oBaTh CBOWCTBa Tel, (U3WYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOIICTBA TET U (1)I/IBI/I‘I€CKI/Ie SABJICHUS,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
coOJIOIeHHsT MPaBMJI OE30MAaCHOTO TpyAa: HAOMIOACHUE (PU3HMUECKUX
SIBJICHUM

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHH, OMUCHIBATH XOJ
OTIBITA U 3AMMCHIBATD €T0 PE3YIbTATHI, ((OPMYIHPOBATH BHIBOIKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIBHYI0  YCTAaHOBKY IO HMHCTPYKLHMH, BBIYHUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE IO  UHCTPYKUUH,  IPEICTaBISTH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3YyIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pM3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NMPUMEHITh UX Ui

00BsICHEHUS! (PU3UUECKUX MTPOIIECCOB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTYyallMil NPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITh IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTh OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMmeHue pemarb pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3ysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (PU3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alHCHIBATh KpPaTKOE YCJIOBHE 3a1ayH,
BBISIBIISITh HEJOCTAIOLINE JaHHbIC, BBIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOXOUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHEIC TaHHbIE,
IPOBOJUTH PACUYETHI U OLCHMBATH PEATUCTUYHOCTH IOJYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIsiTh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHe XapakTepu3OBaTh MPUHLMUINBI  JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIJI€ OBITOBBIX MPUOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBAaX (DU3WMYECKUX SBICHUW W HEoOXoaumble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss ©O€30HMacHOCTH NP
oOpamieHud ¢ OBITOBBIMH ~ NpPUOOpaMU U TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3JI0pOBbsI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnbIT moMcKa, NpeoOpa3oBaHMsl U MPEICTABICHUS HHPOpPMALUU
(GU3NUECKOTO COAEpIKaHUSI C KCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YyMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB;,  yYMEHHE  HCIOJb30BAaTh  IpPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHMM Hay4YHO-IOMYJISIPHYIO JIMUTEpaTypy
(bu3M4ecKoro cojiepKaHus, CHPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WutepHer; BnageHue 0a30BBIMM  HaBbIKAMU  [IPEOOpPa30OBAHUS
uHpOpMallMd M3 OJHOM 3HAKOBOM CHUCTEMBbl B JPYI'YHO; yMEHHE
co3laBaTb COOCTBEHHbIE IMCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIBKHMX HCTOYHHKOB




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

Koxa

1.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
MEXAHWYECKUE SABJIEHUA

MexaHndeckoe JBUKCHUC. MaTepI/IaJ'IBHaH TOYKa. Cucrema OTCuUéTa.

OTHOCHUTEIBLHOCTh JABUXKXCHUSA

PaBHOMepHOE 1 HepaBHOMepHOe nBUKeHuE. CpenHas ckopoctb. Dopmyna s

1.2 BBIUKCJICHHSI CPEAHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSAMONMHEIHOE NIBH)KEHHE. 3aBUCHUMOCTh KOOPIAWHATHI Tela OT
BPEMEHU B CIy4yae PaBHOMEPHOTO MPSIMOJMHEUHOTO JBUKEHUS:
13 (1) =x,+vt
['paduku 3aBUCHMOCTH OT BpPEMEHHU [UIsI MPOEKIHHU CKOPOCTHU, TPOEKINH
NMepeMeNIeHus, IyTH, KOOPAMHATHI TIPH PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUH
3aBUCUMOCTh KOOpDJMHATHI Telda OT BPEMEHHM B Cllydae PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBHKEHUS:
7
S =vg # i+ ay = ;
2
@opMynbl IS TPOCKIUU TMEPEMEIEHUs, MPOSKIUU CKOPOCTH U TPOCKIIUU
YCKOPEHHS IPU PaBHOYCKOPEHHOM MPSIMOJIMHENHOM JABUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'padukm 3aBUCHMOCTH OT BpEeMEHH IS NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOCKIIUU TEepEeMEIIeHHUs], KOOPAWHATHI TIPH PaBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIB>KEHUH
CBobonnoe manenue. GopMyiibl, ONUCHIBaONIME CBOOOAHOE MaJ€HUE Tella IO
1.5 BEepPTHKAIH (JBIKEHHE TeJa BHHU3 WM BBEPX OTHOCUTEIHHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,




IOPOEKIMM CKOPOCTH M KOOPAMHATBl HpU CBOOOJHOM MaJeHUM Tela IO
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JBMJKEHHUs Teja 10 OKpyxkHocTtu. Hampanenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

yckopeHusi. @opmyiia Il BBIYMCICHHS] YCKOPEHUSA:

1.6
2
a. = v
R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaleHUS:
1
V= —
T
Macca. IInotHocTh BemecTBa. @opmyna i BBIYUCICHUS IIJIOTHOCTH:
_m
1.7 V
1.8 Cuita — BektopHas puzuveckas BennuuHa. CIokeHne Cuil
1.9 SIBnenne nnepnuu. Ilepssiii 3axkoH HeroTOHA
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiieHHOCTb BEKTOPa YCKOPEHUS Tejla U BEKTOpa CHIIbI, IEeHCTBYIOMIEN Ha
TEJ0
B3anmopencrteue ten. Tperuit 3akod Herorona:
1.11 F p _Fl—}z
12 TpeHune 1nokos U TpeHue ckoabxeHus. opmyna 17 BEIYUCICHUS MOYJIS CUIIBI

TPECHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Ympyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHPHOI'O TATOTCHUA:

m, -m,
F=g L1 _2%
R
Cuita TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
®opmyna 175 BBIYUMCIEHUS CUJIbI TSKECTH BOIM3H noBepxHocTH 3emin: F = mg.
JIBmxenue rianet Bokpyr Counia. [lepBas KocMU4ecKasi CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIMUMHA.
p=mb

I/IMHy.TIBC cucTeMsbl Tel. I3MeHeHune HUMITYyJIbCA. I/IMHy.]'ILC CHIJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE nBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYMCIICHUA

KHHETHYSCKOM OHCPIUU:

HE)E
Ey ="

Teopema o kuHeTHuecKkou s3Heprun. Gopmyia 1 BBIYUCICHUS OTCHIMAIBHON




OHCPIruM T€jia, IOAHATOIO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2

119 3aKOH COXpaHEHUs1 MEXaHNYECKOM sHeprun. PopMyiia Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPIUU B OTCYTCTBHE CWJI TpEHUs: £ = const.
[IpeBpalieHre MEXaHMUECKOW SHEPTUH MPU HAJTUYUK CUJIbI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Poruar. Mowmenrt cunbi: M - FL
VYciioBre paBHOBECHS pbluara:

M +M +..=0

1.20

[TonsrxubIi 1 HenoaABWKHBIN 0510ku. KITJ[ mpocThix MexaHNU3MOB,
Aﬂrpaqema
JlaBnenue TBEPAOrO TEmA.
@dopmyna s BBIYMCIICHMS IaBJICHHS TBEPIOTO Tena:
_F
P=—-
191 JlaBneHue raza. ATMocgepHoe AaBlICHHE.
. I'mppocTtaTdeckoe TaBiIeHNE BHYTPH KHJIKOCTH.

@®opmyna 1715 BBIYUCIEHNS JaBICHUS BHYTPU KHUIKOCTH:
P=pgh+Px,

1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna AId ONPEACICHUS BBITAIKUBAIOLIEH CHIIBI,
JIEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

1.23

F_jlm_ =pgV

YcnoBue nnaBanud Teia. [lmaBanue CYI0OB 1 BO3AYXOILJIAaBAHUEC




1.24

1.25

Mexanndeckue KojeOaHus. AMIUIMTYyAa, TEPUOA W YacToTa KoOJIeOaHMA.

dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

Marematuueckuii ¥ NpPYKUHHBIM MasATHUKUA. [IpeBpaiieHue sSHepruu Inpu

KoJIe0aTeIbHOM JBHXXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAaHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

1.30

Ilpaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXKHUHBL, KO3(PUIMEeHTa TPEHUS CKOIBbXKEHHUS; paOOThl CHIIBI TPEHUS, CHIIbI
YOPYTrOCTH; CPEAHEH CKOPOCTH IBWIKEHHs OpycKa MO HAKJIOHHOM TIIIOCKOCTH,
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuofa KoieOaHUM MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
Kosie0aHuM NPY)KMHHOTO MasiTHUKA; MOMEHTA CHJIbl, JEHCTBYIOLIErO HA phlyar;
paboThl CWJIBI YNPYrOCTH TMPH MOJbEME Ipy3a C IMOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPU MOJBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpyKEHHON
YacTH TeJla U OT IUIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAJIIKUBAIOIIEH CHUJIBI
OT Macchl Teja; CUJIbl TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poZia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYXKUHE, OT CTEHEHHU
nedopmaruu TPy KUHBI, YCKOPEHHUsT OpycKa OT yrila HakKJIOHA HANpaBIISIONICH;
nepuoaa (4acToThl) KoieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOA
Kojie0aHui MPYXUHHOTO MasTHHKAa OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
HCCIICIOBAaHNE HE3aBHCUMOCTH IEpHoJa KOJIeOaHU HUTSHOTO MAasTHHUKA OT

Macchl rpysa. [IpoBepka ycinoBusi paBHOBecHs pplyara
Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW U HEKUBOW IMPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U

TEXHUKEC, TPUIHWBBI W OTIMUBBI, JABMXCHHUC IIJIAHCT ComHeuynon CUCTEMBI,




PEAaKTUBHOE IBMYKEHME JKUBBIX OPraHU3MOB, PblUaru B TEJI€ YEJIOBEKa, BIUSIHUE
atMoc(hepHOro JaBJICHUS Ha KUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUJecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOZZCI’}’l(?Cl.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pblYyar, HOI[BH)I(HBIﬁ n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, ITPOCTBIC MCXAaHU3MBI B 6BITy,

13 COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJOIPOBOJAA, I'MAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUYECKOH TEOpUM  CTPOEHUS

2.1 BerecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUN BEIIECTBA.
Kpucrammyeckue u amopHsie Tena

25 JIBukenne dyactuil BemiectBa. CBS3b CKOPOCTH JABWXKEHUS YacTUIl C

' Temrneparypoii. bpoyHoBckoe nBmxenue, muddysus

23 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TemioBoe paciiupeHue u cxarue

2.5 TemnoBoe paBHOBECHE

Y Buytpennsas sneprus. PaGora u Temonepenada Kak CHocoObl M3MEHEHUS

' BHYTPEHHEH 3HEpruu

2.7 Bunel Tennonepenayn: TEMIONPOBOIHOCTD, KOHBEKLINS, U3TyUEHHUE
HarpeBanne wu oxnaxnenue ten. KommdectBo — TeruoTsl. Y aenbHas
TEMJIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUsS PHEPrMHM B TEIUIOBBIX MpoIleccax. YpPaBHEHHE TEIIOBOTO
Oananca:

2.9

QO +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

510 UCTapeHus W KoHAeHcanuu. KurneHue KHUIKOCTH. YJenpHas TeIuioTa

. napooOpa3zoBanus: L = O/m

2.11 BnaxnocTs BO3ayxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctaiuzanus. V3mMeHeHHe BHYTPEHHEW HHEpPruu Mpu

IJIaBJICHUU U KpUCTAJJIM3AallN. YILCJIBHaSI TCILIOTA I1J1aBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:
q=0/m

[Mpunnmns! padoTs! TeroBbix asuratencii. KI1/] reruioBoro apuratens

Ipakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAIUNIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIiepaTrypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM LWJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEJIbHOW TEIIOTHI
IJIAaBJIICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpATypbl  BOABI  MPH
pPa3IUYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHa TMPH CMEIIMBAHUHM XOJIOAHOW U

FOqueﬁ BOJBI; IIpO1IE€CCa UCITAPCHUSA

2.16

Qusuueckue A6NeHUsA 8 npupooe. TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
33

Texnuueckue ycmpoticmea: KalWUIApbl, TPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIEpaTyphl, TEPMOC, CHCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBas TypOUHA, ABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
OnekTpu3anus Ten. /[Ba BUia 3MeKTpUYECKUX 3apsa0B
B3anMopeiicTBue 3apsykeHHbIX Tell. 3akoH Kyiona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

34

3.5

SJ'ICKTpI/ILICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOIO  IIOJIA. HpI/IHL[I/IH

CYTEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenu »nektpudeckux 3apsiaoB. JleWcTBHE SIEKTPUYECKOrOo TMOJs Ha

aJIeKTpudecKue 3apsbl. [IpOBOJHUKY U TUANEKTPUKH

3.6

[TocTosiHHBIN AnekTpUYecKuil TOK. JlelcTBus 3nekTpudeckoro Toka. Cuma Toka.




Hanpsixenue.
I=q/t, U=A4/4

:‘)J'IGKTpI/I‘{CCKOG COIMPOTHUBJICHUC. Y,[[CJ'IBHOC SJICKTPHUYECKOC COIIPOTUBJICHUC:

3.7 R =pl/S
38 3akon OMa 1 yyacTka anekrpudeckoit nenu: [ = U/R
[locnenoBarenbHOE COEIUHEHUE TPOBOIHHUKOB:
L =I,;U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapannensHOE cOEqMHEHNE TPOBOAHUKOB PABHOI'O CONPOTUBIICHUS:
U =U;:I=1+I; rR=5,
2 2 7
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
310 Pabota u momHOCTE AnekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
319 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHMEM
MarHUTHOM MHAYKLIHUH
313 MarauTHoe T1oOJIe TOCTOSHHOTO MAarHuta. B3auMoAENCTBUE NOCTOSIHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekrpoMarHuTHON MHAYKIUU. [IpaBuino Jlenna
Ilpakxmuueckue pabomul
N3MepeHne  BIEKTPUYECKOTO0  CONPOTUBICHHUS  PE3UCTOpa;  MOIIMHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJIHUKE

(pGSI/ICTopH, HaMHO‘IKa), OT HaIIPs’KCHHA Ha KOHLAX MPOBOJHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT IJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €ro IMOIICPEYHOTI0 CCUHCHHA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSHKEHUS MPU MOCIEI0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; TMpPaBWIA ISl CUJIbI 3JIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE TOJIe 3eMITH, Jpeiid MOI0COB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PeocTart,
CU€TUYMK  DIIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeNbHbIE AIEKTPOIPUOOPHI (mpumepsr), INEKTPUUYECKUE
NPEIOXPAHUTEIH, DIEKTPOMATHUT, OSJIEKTPOJBUTATENbh MOCTOSHHOTO TOKAa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 OneKkTpoMarHuTHbie BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJTH
3.20 JlyueBas monens cBeta. [IpsimonnHeitHOe pacpocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaiio
3.22 [Ipenomienue cBera. 3aKOH MPEIIOMIICHUS CBETA
3.23 Hucnepcus cseta
394 Jlunza. Xox nyueit B nunze. DokycHOE paccTosiHuE JIMH3BL. OnTuyeckas cuia
' auH3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npruOopsl
IIpakxmuueckue pabomoi
#HiHHPar###l13MepeHe ONTUYECKOM CHIIBI coOuparonied JHH3bI; (OKYCHOIO
paccTostHAs COOMPAIONIEi JTMH3HI (IT0 CBOMCTBY PaBEHCTBA pa3MEpOB NPEAMETa U
U300pakeHMsl, KOrjla MpeaMeT PacHojoXeH B JBOWHOM (oKyce), MmokazaTesns
3.26 MPEIOMJICHUS CTEKIA.
##HPar###llccnenoBanue CBOMCTBA M300pake€HUs, MOJYYEHHOTO C MOMOIIBIO
coOuparomield JHH3bI, W3MEHEHUs (OKYCHOTO PACCTOSHHUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia MPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPaHULIE «BO3/IYX — CTEKJIO»
327 Qusuueckue aenenusi 6 npupoode: 3arMmenHuss ComHua u JlyHel, 1Berta Teu,
' ONTHYECKHE SBJIEHUS B aTMochepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticméa: OYKH, TEpUCKOI, (oToannapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oera-, ramma-u3nydenus. Peaknuu anbda-u Oera-




pacnana

4.2 Omneitel Pe3epdopna o paccesuuto anbda-dactuil. [Ltanerapuas Mozaennb aroma

4.3 CoctaB aroMHOr0 sifjpa. M3orornsl

4.4 [lepuon monypacnana aTOMHBIX SIIEP

4.5 SlnepHble peakiu. 3aKOHbI COXPaHEHUS 3apsJJ0BOTO U MAaCCOBOTO YHCE
Qusuueckue s6leHUs 6 Npupode. ©CTECTBEHHBIA PAJIUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJMOAKTUBHOE U3JIyYCHHE NPUPOAHBIX MHUHEPAJIOB,
JIEHCTBHE PAJUOAKTUBHBIX U3JIy4YEHUN HAa OPraHU3M YEI0BEKa

47 Texnuueckue ycmpoticmea: CHUEKTPOCKON, MHANUBUIYaIbHBIN JO3UMETpP, KaMmepa

BI/IJ'IBCOHa, AACPHAA DHCPICTHUKA




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
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» ®usuka: 7-i kiacc: 6a30BbI YpOBEHb: YUEOHUK; 3-€ U3aHue, epepaboTaHHOe
[Mepoimkun .M., Banos A.W. AxiimonepHoe obiiectBo «3naTenscTBo
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- 000 «/IPODA»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Jlykammk B.U., UBanosa E.B. CoopHuk 3amau s 7- 9 kimaccos. - M.
[IpocBenienue

Mapon A.E. ®u3uka: quakTuaeckue MaTepuaisl s 7 kiacca. - M.: Jlpoda,
2021 r.

Mapon A.E., Mapon E.A. Kontponbnsie TecTsl o ¢usuke. —M.; IIpocBemienue,

2020 .
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