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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHOU paboueit mporpaMmbl BOCIUTaHUS U
Konnenmuu npenogaBanus yueoHoro npeamera « Pu3ukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (enepanbHOU paboueit mporpaMmbl BOCIUTaAHUS U
KOHIIEMIINH MpernoaBaHus yueOHOro npeamera « Du3ukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIIUXCSI W OPraHU3alMI0 HU3YUYCHHS
Gu3MKN Ha NEATEIBbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YyUUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METAlpeIMETHBIM pe3yJIbTaTaM 00yUYEeHHUS, a TAKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMMma 1o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3Yy4YEeHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
ydeTe BO3pPACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMma mo ¢usuke pazpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIUIM YYUTEIIO B CO3/IaHUU pabouelt MporpaMMsbl 0 y4eOHOMY IPEIMETY.

®du3zurka sABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAy4HYIO0 KapTUHY MHpa, MPENOoCTaBiseT Haubojiee SICHbIC
00pa3Ipl MPUMEHEHHS] HAYYHOTO METOZa TMO3HAHMSI, TO €CTh CI0co0a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Onna W3 raaBHBIX 3a7a4 (PU3UUEecKOoro oO0pa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW TPAaMOTHOCTH H
UHTepeca K HayKe y 00y4aronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;



HHTCPIPCTUPOBATH AAHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA JJIA
IMOJIY4YCHUA BBIBOJOB).

Ilenn wn3ydeHuss (U3MKM HAa YpPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHMS
OIlpe/iesieHbl B KOHIEMNIMU TpernojaBaHus ydyeOHoro mnpeamera «Pusmka» B
oOpa3zoBaTenpHBIX oOpraHuzanmusax Poccuiickoit @enepanuu, peann3yOUIHX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHrue HHTEpeca M CTPEeMJICHUS OO0ydYaromuxcs K HayqyHOMY
U3yUYCHHUIO TMPHUPOJBI, PAa3BUTHE UX HUHTEJUICKTYyalbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIe TMO3HaHUs U (OPMUPOBAHNE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YUYECHHs
OCHOB CTPOEHHMSI MATEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHHE TPEACTABICHUNA O POIM (U3UKHU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHU O  BO3MOXKHBIX  cdepax  Oynaymiei
npo(hecCUOHATIBHON JESATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a/1ay:

npuoOpeTeHNe 3HAHUW O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

MPUOOPETECHUE YMEHHUI OMUCHIBATH U OOBIACHATH (DPU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTyYCHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEHINX pacCUYeTHBIX 3a1ady ¢
UCIIOJIb30BAaHUEM buznuecKux MOJICIIeH, TBOPUYECKHUX U
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI0aTh IPUPOTHBIC SIBJICHUS M BBITIOJHSATH OTIBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HUCCIEIOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MHpOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO cO chepamu TpodheCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JOCTIKEHUSIX (DU3UYECKOM HAYKH.



OO11ee ynCIIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4YeHUs (PU3MKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 uacoB (2 yaca B Hefen0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemslii B mporpamMmMe no (pu3HKe nepeyeHsb JabopaTopHbIX paboT u
OTIBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT U OMBITOB C YYETOM WHAMBUIYAJIbHBIX OCOOEHHOCTEMH
o0yyaromuxcs, CHUCcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeiaraéMblX B pamKax
OCHOBHOT'O TOCYIaPCTBEHHOT'0 SK3aMeHa 10 (U3UKe.



COJAEPKAHUE OBYUYEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

@usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBbIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®duznueckre BeMWUMHBL. M3MmepeHue Qu3anueckux BelWyuH. Duznyeckue
npudopsl. [TorpemHocTs u3mMepeHnii MexryHapoiHasi cucTeMa eQuHuII.

Kak ¢usuka u jApyrue ecTecTBEHHbIE HAyKH HW3Y4aloT IPUPO.Y.
EcrecTBeHHOHAy4HBId METOJ TMO3HAHUA: HAOJIOJEHHE, IMOCTAHOBKA HAay4YHOTO
BOIIPOCA, BBIIBUKEHUE TUNOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHNE
HaOmoaaemMoro siBiaeHus. Onucanue GU3NUecKuX SIBICHUM ¢ MOMOIIIbIO MoIeNen

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nMpuOOPHl U MPOLEAYpa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnwie pabomel u onvimel.

1. OmnpenesieHHE IEHBI IeJICHUS IIKaIbl K3MEPUTEIIBHOTO Mprbopa.

2. H3mepenue paccTosTHUN.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPOTO TEA.

4. OnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue Temmeparypbl NpH MOMOIIU >KUIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.

6. [IpoBeneHue ucciaenoBaHMs MO MPOBEPKE TMIOTE3bl: NAJbHOCThH MOJETA
[IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.

IlepBoHaya/ibHbIE CBeIEeHUsI 0 CTPOEHNH BelllecTBA.

CtpoeHue BelIecTBA: aTOMbl M MOJEKYJbl, HX pa3Mepbl. OTBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrkenne uactul BemlecTBa. CBS3b CKOPOCTH JBWUKEHHUS YaCTHI[ C
temriepaTypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue uacTuil
BEIIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUJIKOCTEH M TBEPJIbIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCcOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

JHemoncmpayuu.

1. HaGmroneHue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysum.



3. HaOmionenue ~ siBIeHUN,  OOBSCHSIONIUMXCA  MPUTSHDKEHUEM WM
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJIOM psOB (C  HCIOJIBb30BAaHUEM

dboTtorpaduii).

2. OnbIThI IO HAOJIIOACHHIO TEIUIOBOIO PACIIMPEHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO IPUTSIKEHUS.

/IBMKeHMe U B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBWXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSL.
SBnenue uHepuMH. 3aKOH WHEpUUHU. B3anMopneicTBue Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JBWXKEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BbEMa BEIIeCTBA.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3mMepenune cuiibl C MOMOILBIO AUHAMOMETpA. SIBJICHHE TSATOTEHUSI U CUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOonelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUpOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOro JIBHXKEHUS TeNa.
2. N3mepeHune CKOpOCTH MPSAMOIMHENHOTO JIBUKCHUS.
3. HaGmronenue siBneHus MHEPIUU.
4. HabnroneHne u3MEHEHUs: CKOPOCTH MPU B3aUMOJICHCTBUU TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopnvie pabomel u onvimol.
1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeHEH CKOPOCTH CKOJBKEHHS Opycka WM IMIapuKa 1o
HAKJIOHHOM TIOCKOCTH.
OrnpeneneHue MI0THOCTH TBEPAOTO TeNa.

4. OMNBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT TIPUII0KEHHOW CHUITBI.

5. ONbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

/laBjieHUe TBEPABIX TeJ, }KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUS raza OT o0bema, Temmeparyphl. llepemada maBieHUs
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT riayOunbl. ['mapocratmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCcTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha MOTPYKEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.
Coobmiaroiuecst CoCcy/ibl.
['mppaBnuyeckuii mpecc.
[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcloOBHE IUIaBaHUsI TEJI: TIFIABAHUE WJIH MTOTPY>KEHUE TeJl B 3aBUCUMOCTHU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopnvie pabomel u onvimel.
1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
MOTPYKEHHOE B KUJKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIEH Ha TEJIO B )KUAKOCTH, OT 00BEMA MOTPY>KEHHOU B KUJIKOCTh
YaCcTH Te€Ja U OT IUNIOTHOCTHU KUIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
PaGoTa 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe
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npaBuiio» Mexanuku. Koaddurment nonesnoro aeiicteus (nanee — KI1J[) mpocTeix
MexaHu3MOB. [IpocThie MeXaHU3MEBI B OBITY M TEXHUKE.

Mexannueckass dHeprusi. KuHeTuueckass W TNOTEHUUANIbHAS DHEPTHS.
[IpeBpaliieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. Ilpumepsl NIPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJia 10

TOPU30HTATBHON OBEPXHOCTH.
2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KJIACC

TenJioBbie ABJICHUA.

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU  CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, )KHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBOe pacliupeHre U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH DJHEpPruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenadn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHasi Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpununer pabotel TernoBeix apurarenceit KIIJ temmoBoro nBurartens.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

JHemoncmpayuu.

1. HaOmronenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysun.

HabGnronenue siBjeHUi cMaunBaHUs U KallWJUISIPHBIX SIBJICHU.
HabnrogeHue TemioBoro paciupeHus Teul.

W3MeHeHue AaBiieHUs ra3a IpU W3MEHEHUU OoObEMaA M HArpeBaHUM WIIH
OXJIaXKICHUH.

[IpaBuita u3MepeHus TEMITEPATYPBI.

Bunae! Tenmonepenayu.

OxJaxiIeHue Tpu COBEPUIEHUH PabOTHI.

HarpeBanue npu coBepiieHUH paOdOThl BHEIIHUMHU CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctosiHCTBA TeMITepaTyphl MPH TIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OMNBITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MIMIPHUIIA.

OnbITEI, AEMOHCTPUPYIONIUE 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITTMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTpPEHHEH »HHEpPrud Tella B Ppe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopelicTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpuueckoro mods. [IpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAaHUS AJIEKTPUYECKOTO TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTuBieHHE MPOBOJHUKA. Y ICIBHOE COMPOTHUBJICHUE BellecTBA. 3akoH Oma
JJ1s1 ydacTka 1enu. [locinegoBarenbHoe U MapajuiesIbHOE COSTMHEHNE MPOBOIHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyms—JIeHna.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosie 3eMJIM W €ro 3HadyeHHWe I Ku3HH Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKA. [[pMeHeHne 3JIEKTPOMArHUTOB
B TEXHHUKE. J[eCTBME MAarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb
MOCTOAHHOTO TOKa. McCrnonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajes. SBieHrE dIEKTpOMarHuTHON MHAyKIMU. [IpaBuio JleHna.
DIIEKTpOreHepaTop. Cnoco0bl IOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa poaa 3JIEeKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIUSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.
M CcTOYHHUKHM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I'a30BbIM pasps.
. U3mepenune cuiibl TOKa aMIIePMETPOM.
. U3Mmepenne 351eKTpuuecKkoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. BzanmoencTBue moCTOSSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
. MonenrpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJII HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHON MHIYKIIHH.

OmneiTel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePaATOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JARJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHue CUIIbI TOKA.

N3mepenune 1 peryJupoBaHue HaNpsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMBITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOrO
CEUYEHUs U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYILIEr0 Yepe3 Pe3ucTop.
OnpeneneHne MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIAEIAEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BbETUHEHUU
U pa3/elICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA U HAITPaBJIEHUS TOKA B KATYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.



19. KoHcTpynpoBanue u uzydeHue paboTsl JIEKTPOIBUTATEIS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOM yCTaHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOIO
TOKA.

9 KVIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JOBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHUs. PaBHOMepHOE mNpsiMOIIMHENHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JBMkeHue. CpellHsisl 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHEHOe JBrkeHue. (CBoOoHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMXEHUE MO OKPY>KHOCTH. llepron m yvacrota oOparieHus.
JIuneinHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

IIepseiit 3ak0H Hprorona. Bropoy 3axkoH Herorona. Tperuii 3akon HeroToHa.
[IpuHIMII CyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPCHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue maTepuanbHOM TOUku. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L{eHTp TsxecTH.

Nmnynec tena. Mi3menenue mmmyiibca. UMmynibc CUiibl. 3aKOH COXPaHEHUS
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MOIHATOrO HaJl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHeprus ckarou npyxuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHH. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHune MexaHM4eCKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHME MNyTeW U TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.
N3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOJTMHEWMHOTO JIBUKEHHUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabGnronenune nBmxeHus Tea Mo OKPYKHOCTH.



9.

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

Habmronenne MexaHn4ecKux sBJICHUH, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3MKU.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETo
CHJTBI.

HaOmnroneHue paBeHCTBa CUII IPY B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena npu yCKOPEHHOM JBUYKCHUU.

[lepenaua umMitynbca Mpy B3aMMOACHCTBUH TEIL.

[IpeoOpa3oBanus HEPTUU MPH B3aUMOACHCTBUU TE.

CoxpaHeHMe UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHe UMITyJIbca TIPU a0COIIOTHO YIPYTrOM B3aUMOICHCTBUU.
Habmoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHMUECKON YHEPTHH NPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
TPYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJbHEWUIIEro paBHOMEPHOIO
JBUKEHMSI IIApUKa WU TEJIEKKH.

Omnpenenenue cpeHeld CKOPOCTH CKOJIBXKEHHUS OpycKa WU JBHKCHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela MpPU PAaBHOYCKOPEHHOM JBHKEHUU I10
HAKJIOHHOU INTIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IMYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka TruUIMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCA Kak psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE TPOMEXKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH  CWJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue kordGuIeHTa TPEHUST CKOJIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre padoThl CUJIbI TPEHUS IPU PABHOMEPHOM JIBUKEHUU TEJa 10
TOPU30HTAJIBbHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIOPYTOCTH TpU  THOABEME TIpy3a C
MCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yuyeHune 3aK0HA COXpaHEHHs SHEPTHH.

MexaHuuyeckHe K0J1e0aHus ¥ BOJIHBI.



KonebatenbHoe aBmkenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJI€OaHMil: Iepro,
4acToTa, aMIUINTy1a. MatemMaTnyecKuil U NpYKUHHBIM MasATHUKH. [IpeBpanienue
DHEPrUM MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHneole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. IIpomonbHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTTHBI.

3ByK. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkenue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaGOmronenue koneOGaHuil Tel MOJ JACHUCTBUEM CHUIIbI TSXKECTH U CHIIbI
YOPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTU U Ha MPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnipocTpaneHne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKUMN PE30OHAHC.

./Iaﬁopamopnbte pabomul u onvimol.

1. OnpeneneHue dYacTOThl W Mepuojia KOJEeOaHMH MaTeMaTUYECKOTO
MasTHHKA.

I L

2. OmnpexeneHue 4acTOThl U Mepruoa KojaeodaHui Mpy>KMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHUM MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.

4. VccnemoBaHue 3aBUCHMOCTH MEPHOIAa KOJIeOaHUN MPYKMHHOTO MasiTHUKA

OT MaccChl rpy3a.
5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KoJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb  Mepuoja  KoJeOaHwuit
NPY>KMHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOIHOTO MaeHUS.
DJIEKTPOMATHUTHOE 110J1€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.



Jlabopamopnsie padomul u onvimol.
1. V3yuenue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOWIJIBHOTO
TenedoHa.
CeeTroBbI€ SIBJICHHS.

JlyueBas  momenp  ceera.  Mcrounuku ~— ceera.  IIpsamonuHelHoe
pacnpoctpaHenue ceeta. 3atmeHust CosHua u JIynsl. Otpakenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaoMieHUs cBera. [lonmHoe BHyTpeHHee
OTpaxkeHHE cBeTa. VIcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xop nyued B inH3e. OnTudeckas cucrema oToariapaTa, MUKpOCKOIa
u Teneckona. ['na3 kak ontuyeckas cucrema. biim3opyKkocTs U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Ucniepcus cBeTa.

Jemoncmpayuu.

[IpssmMonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toyyenue n300paxeHuit B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop tydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCcCEeUBAIOLIEH JIMH3E.

[Tomyyenune n300paxeHuit C MTOMOIIBIO JTUH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Moxenp riaa3a.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

W X N Uk W E

12. [Tonyuyenue 6em0T0 CBETA IPH CIOKEHHUH CBETAa PAa3HBIX I[BETOB.

Jlabopamopnvie pabomel u onvimol.

1. HMccnenoBanue 3aBUCUMOCTH yTila OTPAKEHHUS CBETOBOTO Jiyda OT YIJIa
najICHUSI.

2. M3ydeHne xapakTEPUCTHK U300pKCHUS MPEAMETA B TUIOCKOM 3epKae.

3. HccnenoBanue 3aBUCUMOCTH yTJja MPEIOMIIEHUS CBETOBOTO Jiyda OT yIJia
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIION.

4. ITlomyueHnue n300pa’keHHM C TOMOIIBIO COOUpAIOIIEH JTUH3HI.
Omnpenenenne (OKYCHOTO PACCTOSHUS W ONTHYECKON CHIIBI COOMparomieit
JIMH3HI.

6. OTBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OmbBITHI TIO BOCHPUSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHUH 4Yepes3
LBETOBbIE (DUIIBTPBI.



KBaHnToBbIE fiBJICHUS.

OmnbiTel Pezepdopaa u mianerapHas mozens aroma. Mogens aroma bopa.
HcnyckaHue u Nnorniomenne ceera aroMoM. KBaHThI. JInHEN4YaTble CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmoxaenb atomMHoro snpa. M3orombl. PannoakTuBHBIE
npeBpaienus. [lepron momypacmnana aTOMHBIX SIEP.

SnepHbie peaknuu. 3aKOHBI COXpaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku saeprun CosHIa U 3BE3 .

SAnepnas sHeprervka. J[eWCTBUS paguOAKTUBHBIX HW3JIyYEHUH HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CrHeKTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimel.

1. HaOnrogeHue CIIOMIHBIX U TMHEHYATHIX CIIEKTPOB U3JIyUYEHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPIMU YaCTHUIBI 1O TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOIIUN MOIYJIb TIPEAHA3HAYEH JJIsI CUCTEMATU3alUN
1 000011IeHUS TPEIMETHOTO COJIEP KaHUs U OTBITA IEATEIIbHOCTH, IPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (U3MKH, a TakyKe JJIsi MOJATOTOBKM K OCHOBHOMY
roCyJIJapCTBEHHOMY JK3aMEHY 10 (pu3uke ajis 0Oydarommxcsi, BHIOPABIIMX 3TOT
y4eOHBII IpeIMeT.

[Ipy U3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JIEATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTcsl JOCTHKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, GopMHUpYETCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAyYHBIX METOJOB HCCIIECIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHUE
SBJICHUSI, TPUMEHSsS TMOJy4YeHHBbIC 3HAHUS, penaTh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIEC.

[IpuHIMOMATBHO AEATEIbHOCTHBIN XapaKTep IaHHOTO pa3jielia peaausyercs 3a
C4ET TOTO, YTO OOYJAIOIINECS BHITIONHSIOT 3aJaHNs, B KOTOPBIX UM TpeiaracTcs:



HAa OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTbh W HAYyYHO OOBICHSTH
bu3ndecKue SBICHUS B OKPYKAIOIIEH MPUPO/IC U TTIOBCETHEBHOM KU3HU;

WCITIOJIb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUM, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI HanOoOJIee BAKHBIX JTOCTIKEHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEpP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPTUM Ha OCHOBE 3aKOHA TMPEBPAIICHUS U COXPAHCHMSI BCEX M3BECTHBIX BHUIOB
SHEPTHH.

Kaxmgas w3 TeM JaHHOTO MOIYJS BKIIOYAeT OKCIEPUMEHTAILHOE
UCClIeIoBaHHEe 000O0IIaroero xapakrepa. MoIylb 3aBEpIIAETCS MPOBEICHUEM
JTUArHOCTUYECKON U OIIEHOYHOM paboThI 32 KypC OCHOBHOTO 00IIero 00pa3oBaHus.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

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

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUHCKOU
(bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CY>KJIEHUH OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JESITEIBHOCTH
YUYE€HOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAadyeCTB (PU3NUYECKOW HAayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKW Kak MOIIHOTO HHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJBTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 310POBbS M  JIMOLUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a J>KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBUi O€30IaCHOrO TOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- chopMupOBaHHOCTH HABBIKA pedIeKCHUU, PU3HAHUE CBOETO MpaBa Ha OLTHOKY
Y TAKOI'0 %€ NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- AKTMBHOE Yy4YacTHE B PEIIEHUU NPaKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIIKX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUIECKOMY U3yUCHHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3K0JIOrM4€CKOro BOCIIUTAHUS :

e - OpHUCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUS 3aaad B
obylacTh OKpy’Kalollel cpeapl, IUIAaHUPOBAaHUSA IIOCTYNKOB M OLIGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPEeIbl;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSI YCJIOBHMSIM COIHAJIBbHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICUCTBUM TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOCKTOB (DU3UYECKON HAIMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
IPYTHX;

e - TIOBBIICHME YPOBHA CBOEH KOMIIETCHTHOCTH YE€pe3 IPAKTUUECKYIO
JIEATEIILHOCTR;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHSL, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCTH
busuKy;

e - IUJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHAIM3UPOBATh U BBISBIIATH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHCTBHUH C Y4YETOM BIIMSHMS Ha OKpPYXaroLlyK Ccpexdy,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbrare ocBoeHUs MPOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuwatomerocs OyayT copMHUpOBaHBl MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4eOHBbIC  JICUCTBUS,  PETYJSTUBHbBIC
YHUBEpCaAIbHbIC YUEOHbIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAeicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI );
e YCTAaHABIWBATH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHHMSI JIJIS
0000IIIEHNS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTUBOPEYHS B PaCCMaTPUBACMBIX (paKTax,
JAHHBIX W HAOJIOICHUSAX, OTHOCSAIIMXCS K (DU3HMUSCKUM SIBIICHUSIM;
BBISBJISTh TPHYNHHO-CJICACTBCHHBIC CBS3M IIPH HM3YYCHUU (PHU3NICCKUX
SIBJICHHI M MTPOIIECCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJIBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITEJILHO BEIOMPATh CIIOCO0 pelIeHus yaeOHoH pu3rdeckoi 3a1adu
(cpaBHEHHE HECKOJIbKMX BapHMaHTOB pCIICHHS, BBIOOpP Hambolee
HOJIXOJISIICTO C YY4ETOM CAMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUN HHCTPYMEHT O3HAHMS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY IUIaHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMAIHIO,
MOJTYYEHHYIO B X0JI€ UCCIICIOBAHUS UJIU IKCTIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
MPOBEIEHHOTO HAOIIOCHUS, OTbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (UBHUUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora c nndopmanueii:

MPUMEHSTh Pa3UYHbIC METOIbl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
uHQOpMAIMM W WUTFOCTPHPOBATh pellacMbie 3aJa4ydl  HECIOKHBIMH
CXeMaMH, TuarpaMMamMu, HHOU TpaduKoi 1 X KOMOWHAITASMH.

KoMMyHHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

B XO7Ie OOCYXIEeHUs y4yeOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
O1arokeaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXKICHHUS C CYXACHUSAMHU JPYTUX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE U CXOACTBO MMO3HIIHI;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



myOJIMYHO TPEACTABIATh PE3yIbTaThl BHIIOTHEHHOTO (PU3UUYECKOTO OMBITA
(3KCnIEprMEHTa, UCCIEAOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYLIECTBA KOMAaHIHOW U MHIUBHUAYaJIbHOM
paboThI ITPU PELIEHNN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATh JIEUCTBUSA
no e€ JOCTIKEHHUIO: paclpeiessaTh poyd, 00CyXIaThb MpPOLECChl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJIbTaTa 1o
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS CBOU IEHCTBUS C JPYTMMH YWICHAMU
KOMaH/1bl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENTLHO C(POPMYTHMPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIUsX, TPEOYIOIUX
TUTSL petiieHusT (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NHYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJbHOE, TPHUHATHE PEIICHHS B TPYIIE, NMPUHATHE PEIICHUN
rpynmnoi);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHUus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh TIPeIjiaracMbie BAPUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(¢u3MYEeCKOro MCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBAaTh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBHUSM;

CTaBUTH ce€0s1 HA MECTO APYTOro YejIoBeKa B X0/I€ CIopa WM JUCKYCCHH Ha
Hay4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOro;
MPU3HABAaTh CBOE MPaBO Ha OIMIMOKY MpHU perieHn (HU3NIECKUX 3a1ad Uin
B YTBEPXKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

IHNPEAMETHBIE PE3YJIbTATBI



K xonIy 00ydeHus B 7 Kjacce peaMeETHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (U3MUECKME M XUMHUYECKHUE  SIBJICHMS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MNPSMOJIMHENHOE), TPAaeKTOpUs, PABHOACHCTBYIOIIAS
cwia,  gedopmanus  (yopyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOTNECS COCY/IBI;

paznuuath sBiaeHus (AudQy3us, TEIIOBOE ABMUKCHHE YAaCTHIl BEUIECTBA,
PAaBHOMEpPHOE  JBW)KCHUE, HEPAaBHOMEPHOE  JABWXKCHHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpalleHUsl, Iepeada JaBjIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMHU U ra3amH,
aTMOC(PEpHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPALLEHUS MEXaHMYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaThb NPOSBICHUE HW3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
IPUPOAE, ACUCTBUE CHIBI TPEHUS B NPUPOAE U TEXHUKE, BIIUSHHE
aTMOoCc(epHOro JaBJICHUs Ha >KMBOW OpraHU3M, IUIaBaHHUE pbIO, pblYaru B
TeJe 4YeJ0BEeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33aJauy B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
¢uznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHssI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSXKECTH, BEC Tela,
cujia TpeHus, JaBjaeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAs
CWJIa, MEXaHW4yeckas padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
NOTEHIMAJIbHASL JHEPIHs), NpPH ONUCAHWUU [PABWIBHO TPAKTOBATH
(bu3nYECKUi CMBICI UCTIONB3YEMbIX BETUUHH, UX 0003HAYCHUS U €UHUILIbI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJbl, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMHM BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOXKEHHs CUJT (BAOJb OJTHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, NpaBUJIO paBHOBECHUs pbiuara (0J0ka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPaHEHUS MEXaHUYeCKOU



SHEPruH, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, IPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHaIU3a
YCIJIOBUS 33Ja4yl 3aIMCBIBATh KPaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (OPMYJBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JAaHHbIE, HEOOXOAUMBIE JJI1 PEUICHUs 3a/1ad, OLICHUBATh PEATMCTHYHOCTh
NOJTy4Y€HHOU (pU3NUECKON BEINUMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3INyaTh U UHTEPIPETUPOBATH IMOTYYEHHBIH
pe3yabpTaT, HaXOAUTh OLIMOKH B XOJAE OIbITa, JEJIaTh BBIBOABI MO €ro
pe3yabTaTam;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYECKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3alUChIBaTh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
00bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOMN BEIMUUHBI OT
JIpYroi C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO ABMXKYILETOCs Tela OT BPEMEHU JIBHXKEHHUSI Tea, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOIIAANA CONPHUKOCHOBEHHMS TEJ, CUJIbI
YOPYTOCTH OT YAJIMHEHUS NMPY’KUHBI, BBITAJIIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH Tejla U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJlaBaHus TeJl, YCIOBUU paBHOBECHUS pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOUpaThb YCTaHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaio)KEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOJTYYEHHONM 3aBUCHUMOCTH (DUM3MYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOMUIlT W TpauKOB, JENaTh BBIBOJLI MO pPE3yIbTaTam
UCCIIEIOBAHMUS,

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJIA, JCHCTBYIOIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeays NPEIJIONKEHHOW HHCTPYKLIHU: TMPHU BBIMOIHECHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYEHUE HCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBax (PU3UYECKUX SIBJICHUN U HEOOXOUMBbIE (PU3UUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOM
KU3HH 17151 oOecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHS B OKPY KaIOIIEH Cpeie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uHGOpMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISIPHYIO
JIUTEPATYPY HUUIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYyPChI
cetu VHTEepHeT, BIaAeTh NpUEMaMHU KOHCICKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOJInyHO AesiaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
y4eOHBIX WCCIEAOBAHHM, TTPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yUYCHHBIN



MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX TPOCKTOB M HCCIEAOBAHHWH PpaCIpEACITh
00s3aHHOCTH B TPyMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3aja4aMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbl, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/ICVICTBHUE, YUUTHIBAsI MHCHUE OKPYXKAIOUIUX.

K koHIy o0yueHus B 8 kiacce rnpeMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHSA: Macca U pa3MepPbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amMopHBIC TeNa, HACBHIIICHHBIH M HEHACBHIIIEHHBI Map, BIAKHOCTh
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWUIIPHBIE SIBICHHUS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJI€HHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
ANEKTPHU3aLUs TeN, B3aUMOJEHCTBUE 3apsAI0B, JEHCTBUS IJIEKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B NPHUPOJE,
KpUCTaulbl B Ipupoie, usiydyeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHEra, AJEKTPUUECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Aperd NoarCOB, POJIb MATHUTHOTO MOJIS J1s )KM3HU Ha 3eMJie,
NOJIIPHOE CHUSHHME, NPU 3TOM [EPEBOAUTH IPAKTHYECKYIO 3a/1ady B
y4eOHY10, BBIACIATh CYLIECTBEHHBbIE CBOMCTBa (MPU3HAKU) (U3UYECKUX
SIBIICHU;

OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHMS, UCTIOIB3YS
¢duznyeckue BeIMUMHBI (TeMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJTUIECTBO
TEIUIOTHI, YJEJIbHAs TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHasl TEIJIoTa MapooOpa3oBaHusl, yJeibHas TEIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOro JACHCTBUS TEIIOBOU



MalIllUHbl, OTHOCUTEIbHAS BIIA)KHOCTh BO3/1yXa, SJIEKTPUUECKUH 3apsil, Chiia
TOKa, DJEKTPUUYECKOE HANpsKEHUE, COMPOTUBIECHUE MPOBOJIHUKA,
yAETHHOE COMPOTUBIICHUE BEIIECTBA, pa00Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3HUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €TUHUIIBI (PU3UUYECKUX BEITUYHH,
HaXOJUTh (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpauKyd H3yYCHHBIX 3aBUCHMOCTEH
(bU3UYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKONM TEOpUHU
CTPOCHHS BEIIECTBA, MPUHILUN CYNEPHO3UIMU MOJeHd (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa i1l yyacTKa LEenu, 3aKOH
Jxoyna—JIeHna, 3aKk0H COXpaHEHHUs SHEPTUU, IIPHU 3TOM 1aBaTh CJIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA U 3alUCHIBATH €M0 MAaTEMATUUYECKOE BHIPAKECHHE,
OOBSICHATh (PU3MUECKHUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTyallMi MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
IaroB ¢ Omnopoi Ha 1-2 W3y4EHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUIA,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3YS 3aKOHBI H
dbopmyJibl, CBA3BIBAIOIINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBUSL 3a/lauyd 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX [JIS  peIIeHHUs 3aJa4yd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUIsi €€ pelieHus, NPOBOJAUTH PAcuéThl M CpPAaBHUBATh
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpoOOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
(bU3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHWE HCCIEIOBAHUS, BBIICISATH
MPOBEPSIEMOE  MPEAINOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCIIEIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTL OMNBITHI MO HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJl (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH TPOIIecCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYUYECHHH OT I[BETa U3JIyyarolled (Morjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTypbl KUAKOCTH U
miomaan €€ TMOBEPXHOCTH, »OJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3apsAJI0B, B3aWMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yaJM3allsi MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHMTHOTO MOJII Ha MNPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTA,
CBOMCTBa 3JEKTPOJABHUIATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH



IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/JI OTbITa U (POPMYIUPOBATH BHIBOBI;
BBIIIOJIHATDH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BIIAYKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSDKEHUS C KCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUA U YAEIBHOTO COIPOTUBIICHHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIYIIETO 4Yepe3 IPOBOAHUK, OT HANPsHKEHWs HA  IPOBOJHUKE,
WCCIICAOBAHUE IIOCIEAOBATEIBHOIO M IMAPAJUIEIBHOTO  COECIVHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUE TAOIUI] U TPaPUKOB, 1€/1aTh
BBIBO/IBI T10 PE3YJIbTATAM UCCIIEIOBAHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAeNIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJAHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAJIBHYIO YCTaHOBKY, CIEAys MPEIJIOKEHHON WHCTPYKLUH, U
BBIYHCIIATh 3HAUEHUE BEJIMYUHBI;

cOOJII0/1aTh MPaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM UKCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, apOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUYECKOM BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpuMepHI), AIEKTPUUYECKUE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOMCTBAX (PU3WYECKHUX SIBJICHUI M HEOOXOIUMBIE
(bu3nUecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA WM H3MEPUTEIIbHbBIE
npuOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DJIEKTPUYECKUX LENend ¢
NOCJIEIOBATEIbHBIM U NAPAJUIEIbHBIM COCINHEHUEM 3JIEMEHTOB, pa3audas
yCIIOBHBIE 0003HAYEHHUSI JIEMEHTOB AJIEKTPUUECKUX LICTIEH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpHUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUs (DU3MUECKMX 3HAHUNW B TIOBCEJIHEBHOM



KU3HU 1)1 obecrieyeHusi 0€30MacHOCTU MpH OOpalieHnu ¢ nmpudopaMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHS 310POBbS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH Cpelie;

OCYIIECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
HNHTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHMM M IYTEM CpPaBHEHHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIICIATH HH(DOPMALIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN Y4E€OHBIX 3aJJaHUI HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3HUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu IHTepHeT, Biaxerb NpUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpaTKHE YCTHBIE COOOIICHHS,
o0o0mias MHGpOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJEpKaHusl, B TOM YKCJIe IMyOJINYHO NPEACTABIATh PE3YJIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYEHHBIM TOHATUUHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYIUIEHUE NTPE3EHTALINEH;

IPU BBIOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeiesaTh OOS3aHHOCTH B TpYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTH 3@ BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJ€KBAaTHO OLIEHUBaTh COOCTBEHHBIH BKJIAJ B
NEeATEIbHOCTh TPYMIIBI, BEICTPAMBATh KOMMYHUKATUBHOE B3aMOJICICTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHIily oOyueHus B 9 kjiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIB30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHHUS, Nedopmanus
(ympyrasi, miacTHYecKas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJIO,
LHEHTpP TSDKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HH()PA3BYK U YJIbTPA3BYK, 3JIEKTPOMATrHUTHBIE BOJIHBI, IIKaIa
AJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1adbHO30PKOCTb,
CHEKTpPbI UCIYCKaHUs U MOTJOLICHUs, anb(da, OeTa- U ramMmma-u3Iy4eHus,
W30TOIIBI, SIICPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 10 OKPY’KHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBM)XEHHE, OTpaKEHHE



3BYKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHHWE M NPETIOMIICHHE
CBETA, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE OEJIOTo CBETa B
CHEKTp M CJOKEHUE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacrmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (DU3MUECKUX SBICHUN B
OKpy»XaroleM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHHUS B MPUPOJIE:
MIPUJIUBBI U OTJIUBBI, IBUKEHNE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHW3MOB, BOCIPHUITHUE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEIUCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHUE
OPUPOAHBIX MHHEPAJOB, JEHCTBHE pPAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpPH ATOM MEPEBOAMUTH IMPAKTUYECKYIO 3aJlayy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUM;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUSA, UCIIOIB3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAas CKOPOCTh Tejla Ipu
HEpPaBHOMEPHOM JIBMOKCHUH, YCKOPEHHE, MEPEMEIIECHUE, MyTbh, YIJIOBAas
CKOPOCTb, CHJIa TPEHUS, CWa YNPYTOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJbC Tela, HWMIIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHuM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEJIOMJICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMbIX BEJIUYMH,
0003HAaYEHUsI U EIUHULBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BETUYHMHY C APYTMMH BEITUYHMHAMM,
CTPOUTbH rpaPUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs HMMITYJIbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsAI0BOTO U MAaCCOBOT'0 YUCEN
OpU SJAEPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCBHIBAaTh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUIH,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHMIA ),
UCIIOJNB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BEIMYMHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3ajaui 3allMChIBaTh KPATKOE YCIOBHE, BBISBIATh
HEJOCTAIONINE WM W30BITOYHBIE TaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMBbIE ISl PEIIECHUs, MPOBOAUTH pPAcU€Thl M  OLICHUBATH
PEATMCTUYHOCTD MOTYYCHHOTO 3HAYCHHS (PU3NUECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
($u3NYECKUX METO/IOB, MCIONb3Yysl OMHCAHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOMIOACHUHN U OIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢u3nyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbroToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTh NEpHUOAa KOJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MAJIBIX KOJEOaHUM, MPSIMOJIMHEITHOE PaCIIPOCTPAHEHUE CBETA,
pasiokeHue Oenoro cBeTa B CIEKTP, U3yUYEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
000pyIOBaHUs, OMMCHIBATH X0/l OTBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpellHee 3HAYeHUEe U3MepsaeMOl BeIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHHUsl CBETa OT yrIjla MaJeHUs W yria MpeIoMJICHUs OT YIJa
NajicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ysbTaThl IMOJYYEHHOW 3aBUCHMOCTHU



¢uznyecKkux BEIMYMH B BUAE TaONMUI U rpaduKOB, NIejaTh BBIBOJBI IO
pe3ylibTaTaM HCCIIEA0BAHNUS;

IPOBOJAUTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M TEPHOJ
KOJIe0aHUN MAaTeMaTHYeCKOro W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpPEHUs, CIeysl MPEJIOKEHHON WHCTPYKIMH, BBIUYUCISATH 3HAUYCHHE
BEJIMUMHBI U aHAJTM3UPOBATH MOJyUYEHHBIE PE3yIbTaThl C YIETOM 3aJaHHOU
IIOTPEIIHOCTH U3MEPEHNN;

cOOJII0/1aTh MPaBUIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpPaTOPHBIM
o0opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKK HM3YyYEHHBIX (QU3UUECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHETapHasi MOJIeTIb aTOMa, HYKJIOHHAs! MOJIEITh
aTOMHOTO s111pa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YUYEHHBIX MNPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmucaHus (B TOM YHUCIE:
CIHUIOMETP, MOATYUKH TIOJOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HaHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB MPHU
pelieHnrn  y4eOHO-NPAaKTUYECKUX 3aJad, ONTHYECKHE CXEMbl JUIs
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie U COOMpAaroLIel JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
MPAKTHUECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH 7151 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJCHUS B OKPY KAIOIIEH Cpeie;

OCYIIECTBIISITh TOWUCK HMHPOpMAIMK  (PU3NYECKOTO COJCpKAHUSI B
HuTepHeTe, caMOCTOATENBHO (OPMYIHUPYsI MOMCKOBBINA 3allpoc, HAXOAUTh
NyTU ONpeesIeHUs] JOCTOBEPHOCTH MOJIYYEHHON MHQOpMAIK Ha OCHOBE
UMEIOIINXCS 3HAHUU U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPH BBIMOJIHEHWN YUYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO
JAUTepaTypy (HU3HUECKOTO COAepKaHUs, CIIPABOYHbIE MaTepUabl, pECYpPChI
cetu VHTepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusi UHPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
nyOJIMYHO TPEICTABIATh PE3yIbTaThl MPOSKTHOM WM UCCIEI0BATENbCKON
NEATEIbHOCTH, TPHU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HM3y4dyaeMoro pasjena (pU3sMKd U COINpPOBOXKAATH
BBICTYIUIGHHE IIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUHn
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne HanmenoBanue KomuuectBo | [Iporpammuoe conepkanue |  OCHOBHBIE BUJIbI I€ATETLHOCTH 00Yy4YarOIIMUXCS
/1 pa3zielioB U TeEM 4acoB

yu4e0OHOT0 TIpeIMeTa

du3uKa U ee POJIb B MO3HAHUM OKPYKAIOIIEro MUPa

1.1 | ®usuka — HayKa 2 ®dusnka — Hayka o Ipupojie. | BeisiBiieHue pa3nuunii Mexay pu3ndecKuMu
0 MPUPOJE SIBrieHust mpupokIL. Y XMMUYECKUMH ITPEBPALICHUSIMH.
dusnyueckue ABICHUS: PacnioznaBanme u knaccudukanms Gu3nIecKux
MEXaHN4YeCKHUE, TeNJIOBbIC, | SBJICHUMN: MEXaHUYECKUX, TCIIOBBIX,
BJIEKTPUYECKHUE, AJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHLIE, CBETOBEIC, Hab6mtonenue u onvcanue GU3nyeCcKux siBJICHUN
3BYKOBBIEC
1.2 | ®uszuueckue 2 dusnueckre BeTNUUHEL. OnpeneneHue UEHbI IEJICHUS Kb
BEJIMUHHBI Nsmepenne pusnyaeckux HM3MEPUTEIHHOTO TIPHOOPA.

BeJIM4uH. Pu3nueckue
npuoopsl. [lorpemHocTh
U3MEpEHUN
MexayHapoiHasi cucTema
SIUHMUIL

N3MepeHne MTMHENHBIX Pa3MEPOB TEI

Y IIPOMEKYTKOB BPEMEHU C YUETOM
MOIPEIIHOCTEMN.

N3mepenre 00beMa KUIKOCTH U TBEPAOIo Teja.
N3mepenune temnepaTypsl Ipy TOMOLIU
YKUIKOCTHOI'O TEPMOMETPA U JaTUUKa
TeMIIEpaTypHl.

BrinosniHeHME TBOPUECKHUX 3aJaHUM 110 TIOUCKY
CIIOCO0OB U3MEPEHUS HEKOTOPHIX (PU3UUECKUX
XapaKkTEPUCTUK, HAIPUMEDP, Pa3MEPOB MAJIBIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATIEHHBIX




00BEKTOB, OOJIBIINX PACCTOSIHUI, MAJIbIX
MPOMEXYTKOB BpeMeHu. O0CyxaeHne
IpeayIaraéMbpIX CIioco0oB

1.3. | EcrectBenHO- 2 Kak ¢usuka u qpyrue BoiaBrkeHne runores3, 00bSICHIIOUUX MPOCTHIE
HAy4YHbIA METOJI €CTECTBEHHbIE HAYKH ABJICHUS, HAIPUMED:
MO3HAHUS U3Y4aroT IPUPOJTY. — MOYEMY OCTAHABIIMBAETCS JABMKYIIEECS
EcrecTBeHHO-Hay4YHBIN 10 TOPU30HTAJILHOM ITOBEPXHOCTH TEINO;
METO/1 MIO3HAHHUS: — [IOYEMY B KapKYIO MOroJly B CBETJION OAEKIE
HaOJIr0JIEHNE, TOCTAHOBKA MPOXJIAJHEN, YeM B TeMHOM. [Ipeanoxenue
Hay4HOTr'0 BOIIPOCA, CIOCOOOB MPOBEPKU TUIIOTE3.
BBI/IBMDKCHUE TUIIOTES, IIpoBeneHne uccnenoBanms Mo MPOBEPKE KAKOM -
HKCIIEPUMEHT I10 MPOBEPKE | MO0 TUIOTE3bI.
TUIOTE3, OOBSICHEHNE [TocTpoenue npocreiux Moaene puandeckux
HA0JII0/1aeMOT0 SIBIICHUS. SBJICHUH (B BHJI€ PUCYHKOB WJIM CXEM ), HAIPUMEP
Onucanue puznuecKux MaJICHUE MPEIMETA; TPSIMOJIMHENHOE
SBJICHUW C TTIOMOILBIO pacnpoCTpaHEHUE CBETA
MoOeJIen
Htoro o pazneny 6

HepBOHaqaanme CBCACHUHA

0 CTPOCHMH BEIIECTBA

2.1

Crpoenue BeliecTBa

1

CrpoeHue BellecTBa:
aTOMBI U MOJIEKYIIBI, UX
pa3mepbl. OmbITHI,
JI0Ka3bIBAIOIINE
JIUCKPETHOE CTPOCHHE
BEIIECTBA

HaGmronenne u mHTEpIIpeTaIys OIMbITOB,
CBU/JICTEILCTBYIOIIUX 00 aTOMHO-MOJICKYJISIPHOM
CTPOSHUHM BEIIECTBA: OIBITHI C PACTBOPECHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

Ornenka pa3MepoB aTOMOB U MOJIEKYJI

C UCMOJb30BaHUEM (GoTorpaduii, moaydeHHbIX
Ha aTOMHOM CHUJIOBOM MHKpockorie (ACM) —
naboparopHas padora 1o teme: «OleHKa




IUaMeTpa aToMa METOJIOM PsIIOB
(c ucnionb3zoBanueM (pororpaduii).
Ornpenenenne pa3MepoB MajbIX Tell

2.2 | JIBmxeHUE
U B3aUMOJICHCTBUEC
YaCTUIl BEIIECTBA

JIBU>KEHHE YaCTHII
BeecTBa. CBsI3b CKOPOCTH
JIBIDKCHUS YaCTHIL

C TEMIEPaTypOu.
bpoyHoOBCKOE 1BHXKEHMUE,
g dysus.
B3anmoneiicTBue yacTuig
BEILECTBA: IPUTSIKCHHE

U OTTAJIKUBAHUE

Habmronenue u 00bsicHeHuE OPOYHOBCKOIO
JIBUKEHUS U sBIIeHUs TudPy3un.

[TpoBenenvie u 00BICHEHNE OMBITOB

M0 HaOJIIO/IEHUIO TEIVIOBOTO PacIIMpPEHHS Ta30B.
[IpoBenenue u 00BICHEHNE ONBITOB

10 OOHAPYKEHHUIO CHJI MOJIEKYIISPHOTO
NPUTSHKCHUS U OTTAJIKUBAHMS

2.3 | ArperarHbie
COCTOSTHUS BEIIIECTBA

ArperatHble COCTOSTHUS
BEILIECTBA: CTPOCHUE T'a30B,
KUJIKOCTEU U TBEPIBIX
(KpucCTaUIMYECKUX) TEN.
B3anmocss3b mexay
CBOMCTBAaMU BEILIECTB

B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJICKYJIIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

Onucanue (C UCIOJIb30BAHUEM TTPOCTHIX
MOJIEJIeH) OCHOBHBIX PA3IN4Yuil B CTPOCHUU T'a30B,
YKHUIKOCTEN U TBEPIABIX TE.

OO0BsIcCHEHNE MAJION CKUMAEMOCTH JKUIKOCTEN
Y TBEPJIbIX T€Jl, OOJBIION CKUMAEMOCTH T'a30B.
OObsicHeHUE coXpaHeHHs (POPMBI TBEPIBIX TEI
Y TEKYYECTHU KUJIKOCTH.

IIpoBeneHue ONbBITOB, TOKA3bIBAIOIINX, YTO

B TBEPJIOM COCTOSTHUM BOJIbI YACTHUIIbI HAXOIATCS
B CpEHEM Jlajibllie APYT OT Jpyra (IJIOTHOCTh
MEHBIIIE), YEM B JKHIKOM.

Y cTaHOBIEHHE B3aUMOCBSI3U MEXKTY
OCOOEHHOCTSIMH arperaTHbIX COCTOSIHUI BOJIbI

Y CYIIECTBOBAHMEM BOJIHBIX OPraHU3MOB

(MC — 6uonorus, reorpadusi)

Hroro no paszneny




JIBH2KeHMe M B3aUM OIeCTBHE TeJl

3.1 | Mexanuueckoe 3 Mexanundeckoe nBukeHue. | MccnegoBanue paBHOMEPHOTO ABUKEHUS,
JBUYKEHUE PaBHOMepHOE OIpE/eIICHUE €ro MPU3HAKOB.
Y HEPABHOMEPHOE HaOmronenne HepaBHOMEPHOTO IBUYKEHUS
neuxeHne. CKopocTb. Y ONPEEIICHUE €ro OTIIMYHUIA OT paBHOMEPHOTO
CpenHsis CKOPOCTh JBHOKCHUS.
[P HEPABHOMEPHOM OnpeneneHue CKOpOCTH PaBHOMEPHOIO
IBWO>KeHUU. Pacuer nytu JBWO)KEHUS (LIapuKa B KHUAKOCTH, MOJENN
U BPEMEHU JIBH)KEHUS AJIEKTPUYECKOI0 aBTOMOOWIIA U T.J.).
Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHHUSI
OpycKa WM IapyuKa M0 HaKJIOHHOM TIOCKOCTH.
Pemenue 3a1a4 Ha onpeeneHue NyTi, CKOPOCTH
Y BPEMEHU PABHOMEPHOT'O JIBM)KECHHUSI.
AHanu3 rpa@uKoB 3aBUCUMOCTH MMYTH U CKOPOCTH
OT BpEMEHU
3.2 | Uuepuus, macca, 4 SBnenuie unepuuu. 3akoH | OObSICHEHHE U MPOTHO3UPOBAHUE SIBJICHUIA,

IIJIOTHOCTD

VHEpUUU. B3aumMonencraue
TEJI KaK IMPpUYrHA
U3MEHEHUS CKOPOCTHU
IBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTHU Tea.
IInoTHOCTH BeliecTBa.
CBs13b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B eAUHUIE 00beMa
BEIIIECTBA

00YCIIOBJICHHBIX HHEPITUECH, HAIIPUMED, YTO
MIPOMCXOIUT MPH TOPMOKCHHUH HITH PE3KOM
MaHEeBpe aBTOMOOWUJIS, TOYeMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTh ABUKEHUE HA BEIOCUTICIIE
WJIA CaMOKaTe U T. .

[IpoBeeHrE U aHATIU3 OIBITOB,
JTEMOHCTPHUPYIOIINX U3MEHEHHUE CKOPOCTH
JIBIDKCHUS Tejla B pe3ysbTaTe ASHCTBUS Ha HETO
JIPYTHX TEIL

Pemenue 3amad Ha ornpeiesieHue MacChl Tela, €ro
00BbEMA U INIOTHOCTH.




IIpoBeneHne u aHaINU3 ONBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb U3MEHEHUS
CKOPOCTH TeJIa OT €ro MaccChl

IIPY B3aUMOJECHUCTBUU TEIL

N3MepeHre Macchl Tella pa3aTuyHbIMU CIIOCOOaMHU.
Ornpenenenne IOTHOCTH TEJIa B pe3yJIbTATe
U3MEpPEHHUs ero Macchl U 00beMa

3.3

Cuma. Buaper cun

14

Cuna kak xapakTepuCTHKa
B3aUMOJCUCTBUS TEII.
Cuna ynpyrocty 1 3aK0H
I'yka. U3mepenune cuiibl

C MIOMOIIBIO TUHAMOMETPA.
SIBaeHME TATOTEHUS U CHUJIa
TskecTH. Cuna TSKeCTU
Ha IPYTUX IUJIaHETaXx.

Bec tena. HeBecomocTs.
CnoxxeHue cuil,
HANPABJIECHHBIX 110 OAHON
MIPSAMOM.
PaBHoxericTByrOmas cui.
Cuna tpenusd. Tpenue
CKOJIb)KCHHUS M TPEHUE
nokost. Tpenue B npupoie
1 TEXHUKE

N3ydyeHue B3auMOJEHCTBUS KaK PUYUHBI
M3MEHEHUS] CKOPOCTH Tella WK ero AepopMaluu.
Onucanue peabHbIX CUTYallui B3aUMOJICHCTBUS
TEJ C MOMOIIbIO MOJIENIEH, B KOTOPHIX BBOJUTCS
MTOHATHE ¥ N300paKCHUE CHIIBI.

N3yuenue cuibl ympyrocTu.

HccrnenoBanne 3aBUCUMOCTH CHUJTBI YIIPYTOCTH

OT YIJIMHEHHUS PE3NHOBOTO IIHYpa WIIH MPY>KUHBI
(c mocTpoeHnueM rpaduka).

AHanu3 MPaKTUYECKUX CUTYAIUH, B KOTOPBIX
MIPOSIBIISICTCS IEUCTBUE CUITBI YIIPYTOCTH
(ynpyroctb mMsiya, KpOCCOBOK, BETOK JepeBa

U Jp.).

AHanu3 cuTyaluil, CBI3aHHbBIX C ABJICHUEM
TATOTCHHUS.

OO0BsicHeHHE OPOUTATLHOTO JBUXKCHUS TIJIAHET

C WICTIOJIb30BAaHHUEM SIBJIICHHSI TSATOTSHUS U 3aKOHA
WHEPIIIH.

H3mepenne Beca Tena ¢ TOMOIIBIO THHAMOMETpA.
O6ocHOBaHUE ATOTO CI0c00a U3MEPEHHUSI.




AHan3 1 MOAENUPOBAHUE SBIICHUSI HEBECOMOCTH.
DKCNEepUMEHTAIBHOE NIOJIyY€HHE ITPaBUIIa
CJIOXKEHHUsI CUJI, HAIIPABJIEHHBIX BJIOJIb OHOU
MIPSIMOM.

Ornpenenenne BEIMYMHBI PAaBHOACHCTBYIOIIEH
CHIL

N3y4yeHne cuiibl TPEHUS CKOJIBKEHUS U CUJIBI
TPEHUs I1OKOS.

HccenenoBanne 3aBUCUMOCTH CUJIbI TPEHUS

OT CWJIBI JABJIEHUS U CBOMCTB TPYILIHXCS
ITIOBEPXHOCTEM.

AHaJIN3 TPAKTUYECKUX CUTYALMH, B KOTOPBIX
IIPOSIBIISIETCA IEVCTBUE CUIIBI TPEHMUS,
UCIOJIb3YIOTCS CIIOCOOBI €€ YMEHBIICHHUS

WM YBEJIMYEHUS (KaTaHUE Ha JIbDKaX, KOHbKaXx,
TOPMOKEHUE aBTOMOOWJIS, UCTIOIb30BaHHE
MOAIIMITHUKOB, TUIABAHUE BOAHBIX JKUBOTHBIX
u Jp.).

Pemenue 3a1au ¢ ucnosap30BaHUEM (POPMYI
IUISL pacueTa CHJIbI TSHKECTH, CUJIbI YIIPYTOCTH,
CUJIbI TPEHUS

Htoro no pazneny
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/laBjieHre TBEPABIX TeJl, KMAKOCTEH U ra3oB

4.1 | lasnenue. [lepenaua
JIaBJICHUS TBEPABIMH
TeJIaMH, )KUIKOCTSIMU
U razaMu

3

HaBnenue. CriocoObl
YMEHBIICHUS U YBEIUYCHUS
naBjcHus. /aBieHue rasa.
3aBHUCHUMOCTD JIaBICHUS

AHanu3 u 00bSICHEHHUE OIBITOB M MPAKTUICCKUX
CHUTYaITNii, B KOTOPBIX TPOSBIISIETCS CHJIA
TaBIICHUSI.

O6ocHOBaHUE CITOCOOOB YMEHBIIICHUS




rasa ot oobema,
TeMIIEpaTyphl.
[lepenaua naBineHus
TBEP/IBIMU TEJIAMH,
YKHJIKOCTSIMU U Ta3aMHU.
3akon Ilackamns

U YBEJIIMYCHUS JTABIICHHUS.
M3y4yeHne 3aBUCUMOCTH JIaBJICHUS T'a3a

0T 00beMa U TeMIEepPaTypPhI.

N3ydenune ocobeHHOCTEN Tepeaaun JaBIeHus
TBEPJBIMU TEJIAMH, KHJIKOCTSIMH U Ta3aMHu.
O6ocHOBaHUE PE3YJIBTATOB OMBITOB
0COOEHHOCTSIMH CTPOSHUS BEIIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSHUSX.
DKCIepUMEHTATbHOE JI0KA3aTeNbCTBO 3aKOHA
ITackans.

Penrenue 3a1a4 Ha pacdeT JaBICHUS TBEPIOTO
Tena

4.2

JlaBiieHHE KUIKOCTH

3aBUCHUMOCTD JABJICHUS
MKUJKOCTU OT TJTYOUHBI.
[THeBMaTUUECKHE MAIIMHBI.
I'mapocratnueckui
napanokc. Coobmaronuecs
cocynsl. ['napaBnmnueckue
MEXaHU3MbI

HccnenoBanne 3aBUCUMOCTH JTaBJICHUSA
KUJKOCTU OT TJIYOUHBI IOTPY>KEHUS U TJIOTHOCTH
AKHUJIKOCTH.

Hab6mronenne u 00bICHEHHE THAPOCTATHYECKOTO
napajiokca Ha ocHOBe 3akoHa [lackans.
N3ydenune cooOmarmmuxcs Cocy10B.

Pemenue 3a1a4y Ha pacueT AaBICHUS KUJIKOCTH.
OOBsicCHeHHE TPUHITUIIA IEUCTBUS
TUJIPABINYECKOI0 IIPECCa, MTHEBMATUUECKHUX
MaIIIH.

AHanu3 1 00bSACHEHHE MPAKTHYECKUX CUTYALIH,
JEMOHCTPUPYIOIIHNX MPOSIBJICHUE TaBICHUS
KUJIKOCTHU U 3akoHa [lackans, Hanpumep
MIPOIIECCOB B OPraHU3Me MpH rTyOOKOBOIHOM
HBIPSIHUU




4.3 | AtmocdepHoe Atmocdepa 3emin DKCIEpUMEHTAIbHOE OOHAPYKEHUE
JIABJICHUE U aTMOoc(epHOe JaBJICHHE. | aTMOC(EPHOro JaBICHHUS.
[IpuuunHsb! cymecTBOBaHUs | AHaJIM3 U OOBSICHEHUE OIBITOB U MPAKTUYECKUX
BO3/IYIITHOM 000JIOUKH CUTYAaIlMi, CBSI3aHHBIX C JICHCTBUEM
3emun. OnbIT Toppuyennu. | atMochepHOro 1aBJICHUS.
N3mepenue atmochepHoro | OObACHEHHE CYILIECTBOBaHUS aTMOC(epbl
JaBJIeHUs. 3aBUCUMOCTb Ha 3eMJI€ U HEKOTOPBIX IJIAHETAX WU €€
aTMOC(EpHOro AaBJIECHUS OTCYTCTBHS Ha JAPYrux mjaaHerax u JlyHe.
OT BBICOTHI HaJl YPOBHEM OOBbsacHeHnEe N3MEHEHUS TUIOTHOCTH aTMOC(EPHI
Mops. [Ipubopsr C BBICOTOM M 3aBUCUMOCTHU aTMOC(hepHOro
IUTSL ©3MEPEHUS JABJICHHSI OT BBICOTHI.
aTMOC(epHOro AaBJICHUS Pemenue 3anau Ha pacueT arMoc(epHOro
JIABJICHMUS.
N3yuenue ycrpoiicTBa 6apomeTpa-aHepoua
4.4 | leiictBue JleficTBUE )KUAKOCTH U raza | DKCIIEpUMEHTaIbHOE OOHApYKEHUE NEUCTBUS

KHUIKOCTH M ra3a
Ha MOrpy’>KCHHOC
B HUX TCJIO

Ha MOTPYKEHHOE B HUX
TeJ10. BelTankusaromas
(apxuMenoBa) cuiia. 3aKOH
Apxumena. [1naBanue Tei.
BoznyxoruiaBanue

KUJKOCTHU U T'a3a Ha MOTPY>KEHHOE B HUX TEJIO.
OrnpenienieHre BhITAIKMBAIOINIEH CHITHI,
JNEUCTBYIOILIEN Ha TEJI0, ITOIPYKEHHOE

B )KUJKOCTb.

[IpoBeneHre u 0OCYXKIEHHUE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BBITUIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT 00beMa MOTrPy>KEHHOMN

B KMJIKOCTh YaCTH T€ja U OT INIOTHOCTH
KUJKOCTH.

lIposepka nezasucumocmu 8blmanxkusaroujeu




Cubl, Oelicmeayroujeli Ha meio 8 HCUOKOCmu,

om maccvl mend.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE

oT 00beMa MOTPYKEHHOM B >KUJIKOCTh YaCTH Tela.
Pemenue 3ama4 Ha MpUMEHEHHE 3aKOHA
ApxuMena v yCIIOBUS TIaBaHUS TEJI.
KoncrpynpoBanue apeomerpa

WA KOHCTPYHPOBAHUE JIOJKH U OMPEIEIICHUE e¢
IPy3010TbEMHOCTH

Htoro no pazneny
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Pabora u MOIIHOCTH. JHEPrus

5.1

Pabora n MOIIHOCTD

Mexanuueckas pabora.
MomtHoCTE

DKCNEPUMEHTAIBHOE OMPEACICHUE
MEXaHUUYECKOW pabOThI CUIIBI TSAKECTH

MPU MTAJCHUU TEJIA U CUJIbI TPEHUS

IIPU PABHOMEPHOM IEPEMEIICHUHN TEJIA

10 TOPU30HTAIILHON TOBEPXHOCTH.

Pacuer MomHOCTH, pa3BUBaEMOM ITPU MOABEME
10 JICCTHMIIC.

Pemenue 3ana4 Ha pacueT MEXaHUYECKOU pabOoThI
U MOIIIHOCTH

5.2

HpOCTLIG MCXaHHM3MBI

[IpocTbie MEXaHU3MBI:
pbIuar, 0JI0K, HaKJIOHHas
IIOCKOCTh. [IpaBuio
paBHOBECHS pblyara.
[Ipumenenue nmpasuia
paBHOBECHS pbluara

K OJI0Ky. «3050TOC

OrnpenienieHre BBIMTPHINIA B CHIIE IPOCTHIX
MEXaHHU3MOB Ha MPUMEpe pbluara, MoABHKHOTO

M HEOJABHKHOT'O OJJOKOB, HAKJIOHHOM IIJIOCKOCTH.
HccnenoBanue ycnoBUs paBHOBECHS phluara.
OOGHapykeHHEe CBONCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMUHBIX HMHCTPYMEHTAX U MPUCTIOCOOICHUSX,
HCIIOIb3YEMBIX B OBITY U TEXHHUKE, a TAaK)KE




npaBuiio» Mexanuku. KI1/]
IIPOCTBIX MEXaHU3MOB.
[IpocThie MeEXaHU3MBI

B OBITY U TEXHUKE

B JKMBBIX OpPraHU3Max.

DKCNEepUMEHTaIbHOE JJOKA3aTEILCTBO PABEHCTBA
padoT MpY MPUMEHEHUHU MPOCTHIX MEXaHU3MOB.
Onpenenenne KIIJ[ HaKTOHHOM MJIOCKOCTH.
Pemenue 3a1ay Ha NpUMEHEHUE TTpaBUIa
paBHOBecHs pbriuara v Ha pacuet KIIJ]

5.3 | Mexanunueckas 4 MexaHnueckas SHEpPIusl. DKCNEpPUMEHTAILHOE OINPEAEIICHUE U3MEHEHUS
HEPrusl Kunernueckas KMHETUYECKOW U MOTEHLUAIbHON YHEPIUH TENA
Y MOTEHIMAJIbHAS DHEPTUSl. | IIPU €r0 CKaThIBAHUM 110 HAKJIOHHOM IIOCKOCTH.
[IpeBpamienue onHoro Buaa | @PopMyaupoBaHUE Ha OCHOBE UCCIIEIOBAaHUS
MEXaHUYECKOW IHEPTUU 3aKOHA COXPAaHEHUsI MEXaHUYECKOU SHEPruu.
B IPyrou. 3aKOH OOcyxaeHue rpaHul TPUMEHUMOCTH 3aKOHA
COXPaHEHHUS SHEPTUU COXPAaHEHHMS SHEPTUH.
B MEXaHUKE Peenue 3a1a4 ¢ HCMOIb30BAaHUEM 3aKOHA
COXPAHEHMS SDHEPTUU
Hroro no pazneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoaunuyecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JuaekTpoHHbIe (HU(PpOBbHIE)
Konrpoububle IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3jnen 1. ®usuka u eé poJib B MO3HAHNH OKPY:KAIOLIEro MuUpa
1.1 dusuka - HayKa 0 Ipupoae 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 duznyeckre BETUIHHEI 2 1 https://m.edsoo.ru/UDCTC8RJD
1.3 EcrecTBeHHOHay4HBI METO/ MO3HAHUS 2 1 https://m.edsoo.ru/ZOL7QLIIS
Uroro no pazueny 6
Paznen 2. IlepBoHayasibHble CBeJI€HUS 0 CTPOEHUH BellleCcTBA
2.1 CrtpoeHue BelecTBa 1 https://m.edsoo.ru/2SJI51M41
BI)KCHHE U B3aUMOJICIICTBUE YaCTH
2.2 A A H 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIIIECTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 https://m.edsoo.ru/ONOV1XY1K
Hroro no pazneny 5
Paznen 3. /IBu:keHune U B3auMo/ieiicTBHE Tel
3.1 Mexannueckoe IBIKECHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Nuepuus, Macca, INIOTHOCTH 4 https://m.eds00.ru/GXPU4MTSP
3.3 Cuia. Bune! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pasneny 21

Paznen 4. /laBienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW

Hasnenue. llepenaua naBneHust

4.1 TBEPABIMU TEJIAMHU, KUJIKOCTIMU U 3 https://m.edsoo.ru/X0DW367P2
razamu
4.2 JlaBrieHHE )KUIKOCTH https://m.edsoo.ru/2MVXZ0KL.4
4.3 ATtMochepHoe 1aBiICHHE https://m.edsoo.ru/T7134SXNO
enc
4.4 Alei TBITI,e FRUAKOCTH 1 Tasa fa 7 3 https://m.edsoo.rt/NFE6OY8NK
MOrpyXEHHOE B HUX TEJIO
Wroro no pazneny 21
Paznea 5. PaGora n MoHOCTBH. JHEprus
5.1 Pabora u MomHOCTh 3 1 https://m.edsoo.ru/7SLMREDY 1
5.2 [IpocTsie MEXaHU3MBI 1 https://m.edso00.ru/504NQXKX9
53 Mexanuueckas S3HEPTUst 4 1 https://m.edso0.ru/G30454EMT
Hroro no pazneny 12
O60061eHre 1 MOBTOpEHKE Kypea 7 Kiiacca 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KJIACC

Ne HanmeHoBaHue KomuuectBo | IlporpammHuoe conepxkanue | OCHOBHBIC BUIBI ICSITEIHHOCTH 00 YJaIOIINXCS
n/m pa3zielioB U TEM 4acoB
y4eOHOI0 IIpeIMeTa
TensioBbie sIBJIEHUSA
1.1 | Ctpoenue u cBOMCTBa 7 OCHOBHBIE TTOJIOKEHUS HabGmronerre n mHTEpIpeTaIis ONBITOB,

BCIICCTBA

MOJIEKYJISIPHO-KUHETHYECKON
TEOPHUH CTPOCHHUSI BELIECTBA.
Macca u pa3mepsl aTOMOB

1 MoJIeKyJ1. OIBITHI,
NOATBEPKIAFOIINE
OCHOBHBIE IOJIOKEHHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUH.

Mopenu TBEpAOro, )KUAKOTO
U Ta3000pa3HOr0 COCTOSIHUM
BEILIECTBA.
Kpucranmmueckue

U amopdHbIE Tena.
OObsicHEHUE CBOWCTB ra3os,
AKUJKOCTEW U TBEPABIX TEN
Ha OCHOBE MOJIOKEHU
MOJIEKYJISIPHO-KMHETHYECKOU
teopun. CMaunBaHue

Y KaNWUISIPHbBIE SIBJICHUS.
TennoBoe pacuupeHue

U CKaTue

CBUICTEILCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHUH BEUIECTBA: OMBITHI C PACTBOPECHUEM
Pa3IMYHBIX BEUIECTB B BOJE.

Petienue 3aa4 o O1eHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €AMHUIIE 00heMa
BEIIECTBA.

AHanu3 TeKcTa JPEeBHUX aTOMHUCTOB (HAIIpUMeEp,
¢dparmenta noamsl Jlykpeuus «O npupoae
BEIIICH») C M3II0KEHHUEM 000CHOBAHUM aTOMHOM
TUTIOTE3bI (CMBICIIOBOE UTCHHE).

Orenka yoeIuTeTbHOCTH 3THX 000CHOBaHUH.
OObsicHeHUEe OPOYHOBCKOTO JIBUXKEHUS, SIBIICHUS
b Gy3un U pazIuudid MeXa1y HUIMH Ha OCHOBE
MOJIOKEHUM MOJIEKYIISIPHO-KUHETUYECKOU
TEOpUU CTPOCHUSI BEIIECTBA.

OObsicHEHUE OCHOBHBIX Pa3inyuil B CTPOCHUU
ra3oB, XKHUJAKOCTEH U TBEPABIX TEJ

C MCTIOJIb30BAHUEM TOJIOKEHUH MOJIEKYJISPHO-
KUHETUYECKOU TEOPHH CTPOSHUS BEIIECTBA.
[IpoBeaeHrEe OMBITOB MO BHIPAIIMBAHUIO
KPHUCTAJUIOB TIOBAPEHHOM COJIM WIJIH caxapa.




[IpoBeneHue u 0OBICHEHHE OIBITOB,
JEMOHCTPUPYIOIUX KAWL PHBIC SBJICHUS

U SIBJICHUE CMaYMBaHUSI.

OObsicHEHUE PO KAWL PHBIX SIBICHUN

JUTSI TIOCTYIUICHUST BOJBI B OPTaHU3M PACTCHHM.
HaGmonenue, nposeaeHue u 00bICHEHUE
OTBITOB MO HAOIIOACHUIO TEMIOBOIO
paciMpeHus ra3oB, KUAKOCTEH U TBEPbIX TE.
OObscHeHne coxpaHeHus: 00bemMa TBepAbIX Tel,
TEKYYECTH JKUJIKOCTHU (B TOM YHCIIC, PA3HHIIBI

B TEKYYECTH JIJISl Pa3HBIX KUIKOCTEH),
JIaBJICHUS Ta3a.

[IpoBeneHue ONBITOB, JEMOHCTPUPYIOIINX
3aBHCHUMOCTD JIaBJICHUS BO3/lyXa OT €ro oobema
Y HarpeBaHUs WK OXJIKICHUS, U UX
00BSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YYEHUS.

AHaIM3 MPaKTUYECKUX CUTYAIIUH, CBI3aHHBIX
CO CBOMCTBAMM ra30B, KUJKOCTEH U TBEPABIX TEI

1.2

TenmoBklie MpoHeCChbl
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Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JBUKECHUS
yacTull. BHyTpeHHss
sHeprusi. CrnocoOsl
VW3MEHEHHS BHYTPEHHEN
SHEPruu: Terionepeaayda

U COBEpIIICHHE PadOTHI.

OO6ocHOBaHUE MPaBUIT U3MEPEHUS TEMITEPATYPHI.
CpaBHEHHE PA3TUYHBIX CIIOCOOOB U3MEPEHUS

U IIKaJI TEMIIEPaTypBhl.

Habmonenne 1 00BSICHEHHE OMBITOB,
JTEMOHCTPUPYIOIINX N3MEHEHUE BHYTPEHHEH
SHEPruu Teja B pe3yJsibTaTe Tenjonepeiadu

¥ pabOThl BHELTHUX CHJL.

HaGmonenne u 00bSICHEHNE ONBITOB,




Bue! Termonepenayu:
TEIUIONPOBOHOCTb,
KOHBEKIIHUSI, U3JTyYEHHUE.
KonnuecTBO TEMIOTHI.

Y nenbHasa TEIIOEMKOCTh
BenlecTBa. TemiooOMeH

Y TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oananca. [maBienue

Y OTBEp/ICBAHUE
KPUCTAIMYECKHUX BEIIECTB.
VnennHas TeIiora
IIJIaBJICHUS.
[Tapoo6pa3oBanue

Y KOHJIeHcanus. Vcrapenue.
Kunienue. Y genbuas
TEeIJI0Ta MapooOpa3oBaHMUs.
3aBUCHUMOCTb TEMIIEPATYPhI
KHUIIEHUS OT aTMOC(EepHOTo
JIaBJICHMS.

BrnaxunocTs Bo3myxa.
DHeprus TOIJIUBA.
VnennHas TeIiora
CropaHus.

[TpuHIHIIBI pabOTHI
TeraoBbIX Apurarene KI1J]
TEIJIOBOT'O JIBUTATEJIA.

00CyXJIeHrEe MPAKTUYECKUX CUTYaIIUH,
JIEMOHCTPUPYIOIINX PA3TMYHbBIC BUIBI
TEIUIONEepEIaum: TeTUIONPOBOIHOCTb,
KOHBEKIIHIO, U3TyYCHHUE.

HccaenoBanue ABIEHUS TEINIOOOMEHA

[PYA CMEIIMBAHUM XOJIOJTHOU Y TOPSYEUN BOJIBI.
HabGmronenre ycTaHOBIEHUS TEIIJIOBOTO
PaBHOBECHS MEXKY TOPSIYEH U XOJIOJTHOM BOJIOM.
Onpenenenue (M3MEpEHUE) KOIUYECTBA
TEIJIOTHI, TOJTYYEHHOI'0 BOJIOW MPHU TEINIOOOMEHE
C HarpeThIM METAUTMYECKUM LUJIUHIPOM.
Onpenenenue (M3MepeHUE) yeabpHON
TEIIJIOEMKOCTH BEIIECTBA.

Pemenne 3ama4, CBA3aHHBIX C BRIYMCIICHUEM
KOJIMYECTBA TEIJIOTHI U TEINIOEMKOCTHU

IPU TETUIO0OMEHE.

AHaJM3 CUTYyalui MPaKTUIECKOTO
HCITOJIb30BAHUS TEIJIOBBIX CBOMCTB BEIIECTB
¥ MaTepuajoB, HAIPUMEP, B IEIIX
SHeprocOepeKeHUs : TEMIOU30JISIIHA,
sHeprocOeperarome Kphbliu,
TEPMOAKKYMYJISITOPHI U T. 1.

HabGnronenue siBjeHuil ucnapeHust

1 KOHCHCAIIUH.

HccnenoBanue mpoiiecca UCapeHus
Pa3IMYHBIX JKUIKOCTEM.

OObsicHEHUE SIBIICHUM UCTIApCHUS




TensoBble ABUTATEIU

Y 3allATa OKPYKAIOIIEH
CpEIbL.

3aKOH COXpaHEHHUS

Y MIPEBPAILCHUS YHEPTUU
B TEIUIOBBIX MPOLIECCax

¥ KOHJICHCAITUU Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUCHHUSI.

HabGmronenue u o0bsicHeHHE TIpoliecca KUMEeHHUs,
B TOM YHCJIE 3aBUCUMOCTH TEMIIEPATYPhI
KHUTICHUS OT JaBJICHMUS.

Onpenenenue (M3MepeHNE) OTHOCUTEIIHLHOM
BII&KHOCTH BO3/yXa.

Habmonenue nporiecca ruraBieHus
KPUCTALUTUIECKOTO BEIIECTBA, HAIIPUMED, JIbJIA.
CpaBHeHUE MTPOLIECCOB ILJIABJICHUS
KPUCTALTUICCKUX TEJI U pa3MATdeHUs

IIpY HarpeBaHUU aMOP(HBIX TEJl.

OmnpeneneHue (M3MepeHue) yaeabHOU TEeTIOThI
TUUTABJICHUS JIBJIA.

OObsicHEeHUE SBJICHUH TUTaBJICHUS

Y KPUCTATU3AlUA Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHUSI.

Pemenne 3amay, CBA3aHHBIX C BHIYUCIICHHEM
KOJIMYECTBA TEIUIOTHI B MpOIeccax
TETUTIOTIepeau MPH TJIaBICHUN

Y KPUCTAILTU3AIINN, UCTIAPSHUN U KOHJCHCAITUH.
AHanmM3 CUTYyaluil MPaKTHIECKOTO MPUMEHCHHUS
SIBJICHUM TUIABJICHUS U KPUCTAUTA3AIIHH,
HAIpUMeED, MOTYICHHE CBEPXIUCTHIX
MaTepHUaioB, COJIeBas rpeJika u JIp.

AHanu3 paboThl U 00BSICHEHUE MPUHIIUIIA
JIENCTBUS TETIJIOBOTO JIBUTATEIS.




Brrunciienne xonuyecTBa TEIJIOTHI,
BBIJICTISIFOIIETOCS MPU CTOPAHUU PA3IMYHBIX
BUI0B TorumBa, u KII/[ geurarens.
OO6cyXIeHNE PKOJOTHYECKUX TIOCIICICTBUI
WCII0JIb30BaHUS JBUTATEJICH BHYTPEHHETO
CropaHusl, TEIUIOBBIX U THAPOIICKTPOCTAHITUN

Hroro no pazneny
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3J1eKTpnqec1me N MAarHUuTHbBIC ABJICHUSA

2.1

DIIEKTPUUECKHUE
3apsbl.

3apsKEHHBIE Tela

U UX B3aUMOJICUCTBUS

7

DnexTpuzauus Tell.

JIBa pozia dIEKTPUIECKUX
3apsia0B. B3anmopericreue
3apSKEHHBIX TEJ.

3akon Kynona (3aBUCHMOCTh

CHUJIbI B3aUMOJICVCTBUS
3apSKEHHBIX TEJ

OT BEJIMYMHBI 3aPsI0B

Y PACCTOSIHUSL MEXKITY
TeJaMu).

DJIEKTPUUYECKOE TIOJIE.
HamnpsxenHocts
AJIEKTPUYECKOTO MOJIA.
[IpyHIMD Cynepro3uuu
BIIEKTPUYECKUX MOJICH

(Ha KaUECTBEHHOM YpPOBHE).

Hocurenu anexkTpudeckux
3apsA/I0B. DJIEMEHTAPHBIN
BJICKTPUYECKUUN 3apsi.

HaGmonenue u npoBeeHNE ONBITOB

IO AJIEKTPU3ALNU TEJ ITPU CONMPUKOCHOBEHUU

Y MHJYKLIHEW.

HaGmonenue u o0bsicHEeHUE B3aUMOJICHCTBUS
OJTHOMMEHHO U Pa3HOMMEHHO 3apsKEHHBIX TEIL.
OObsicHEeHUE TPUHITUIIA TCUCTBHS JJIEKTPOCKOTIA.
OObsicHEeHUE SBICHUH AJIEKTPU3AIUU

MIPU COMPUKOCHOBEHUHU TEJl U UHAYKIIUEH

C UCMOJIb30BAHUEM 3HAHUN O HOCUTEIISIX
BIIEKTPUYECKUX 3aPsAI0B B BEIIECTBE.
Pacnio3naBanue u 0ObICHEHUE SIBICHUI
ANEKTPU3ALNU B IOBCEIHEBHOW KU3HU.
HabmoneHne u 00BbSICHEHHE OMBITOB,
WJUTIOCTPUPYIOIIUX 3aKOH COXPAHCHUS
3JIEKTPUYECKOTO 3apsiaa.

Habronenue onbITOB 10 MOJIEIMPOBAHUIO
CUJIOBBIX JIMHUUN 3JIEKTPUYECKOTO TOJIS.
HccnenoBanne nencTBUS SIEKTPUUECKOTO OIS
Ha [IPOBOJIHUKHU U TUDJICKTPUKHU




Crpoenue aToma.
[IpoBOoaHMKH

U TUDJICKTPUKHU. 3aKOH
COXPAHEHHUSI AIEKTPUUECKOTrO
3apsiga

2.2

[TocTostHHBIN
BJIEKTPUYECKUN TOK
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DIIEKTPUUECKUN TOK.

VY cioBus CymiecTBOBaHUS
AJIEKTPUYECKOTO TOKA.
HcTounnku moCcTOSITHHOTO
ToKa. JlencTBus
AJICKTPUYECKOr0 TOKa
(TemoBoOe, XUMHUUECKOE,
MAarHuTHOE).
DJIEKTPUYECKUN TOK

B JKUJIKOCTSIX U razax.
DJIEKTpUYECKas 11eTb.
Cuna Toka. DJIEKTPUIECKOE
HanpsiKEeHUE.
ComnpoTuBieHue
MIPOBOJIHUKA. Y JIeTIbHOE
COMPOTHUBJICHHUE BEIECTBA.
3akoH OMa 1J1s yyacTka
nenu. IlocnenoBarenpHOE
Y MapajieIbHOE COSIMHEHHE
MIPOBOJIHUKOB.

Pabora u MOITHOCTh
AJIEKTPUYECKOTrO TOKA.

HabGmronenne pa3aMaHbIX BUJIOB JICHCTBUS
AJIEKTPUUYECKOTO TOKA U OOHAPYKEHHUE dTUX
BHJIOB JICHCTBHS B IOBCEIHEBHOM KU3HMU.
Hab6mronenre BOZHUKHOBEHUS Ta30BOT0 pas3psijia
Y 3JIEKTPUYECKOTO TOKA B JKUJIKOCTH.

COopka 1 HCIBITAHUE YJICKTPUUECKOM 11enn
IMOCTOSTHHOT'O TOKa.

N3mepenune cruiibl TOka aMIepMeTpoM.
N3mepenne 31eKTpUueCKOro HarpsKeHUs
BOJILTMETPOM.

[IpoBenenue u 0OBICHEHHE OIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
AJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €ro JUIMHBI, TUIOIAIA MONEPEYHOTO CEUCHUS
Y MaTepuaia.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO Yepe3 PE3UCTOP,

OT COMPOTUBIICHUS PE3UCTOPA U HATIPSKECHUS
Ha PE3UCTOPE.

[IpoBepka npaBuia CIOKEHUS HAPSHKEHUM
IIPY MOCIIE0BATENBHOM COCIMHEHUH JIBYX
pE3UCTOPOB.




3akoH Jlxoyns—JIeHna.
DIIEKTPUYECKHUE LIETH

U TIOTpeOuTENn
BJIEKTPUYECKOU SHEPTUU
B ObITy. KopoTkoe
3aMBbIKaHUE

[IpoBepka npaBuiia Juisi CHIIbI TOKA

IIPY MAPAJLIETbHOM COECAMHEHNUN PE3UCTOPOB.
AHanu3 cuTyanuil Nocaea0BaTeIbHOIO U
NapAIIIEIBHOIO COETMHEHUS TPOBOJHUKOB

B JJOMAILIHUX JIEKTPUYECKUX CETSIX.

Pemenue 3amay ¢ ucnonab3oBaHueM 3aKkoHa OMma
u (hopMyI pacyeTa dIEKTPUIECKOT O
COIMPOTUBJICHUS TIPU MOCIEI0BATEIHLHOM

Y NIapAJUIEJIbBHOM COETMHEHUH MPOBOIHHUKOB.
Omnpenenenue paboThI MEKTPUUECKOTO TOKA,
IPOTEKAIOIIET O YEPE3 PESUCTOP.

OmnpeneneHue MOIHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICIIIEMOU HA PE3UCTOPE.

HccnenoBanue 3aBUCHMOCTH CUIIBI TOKA Y€pe3
JAMIIOYKY OT HANPSKEHUs HA HEW.
Onpenenenne KIIJ[ narpesarens.
HccnenoBanue npeoOpa3zoBaHus SHEPTUU

IPU MOJBEME TPYy3a DJIEKTPOABUTATEIIEM.
OObsicHEeHUE YCTPOUCTBA U MPUHIIMIIA JEHCTBUSA
JIOMAIIHUX 3JIEKTPOHArpeBaTeNbHbIX MPUOOPOB.
OOBsicHEHNE IPUYKUH KOPOTKOTO 3aMbIKaHUS

Y IPUHIIMIA IEUCTBHS IUIABKUX
IIPENOXPaHUTETIEH.

Pemrenue 3a1ay ¢ MCNOIB30BaHUEM 3aKOHA
JIxoyns—Jlenua

2.3

MarHuTHbIC SIBJICHUS

IlocTOssTHHBIE MATHUTHI.
BzaumoeiictBue

HccaenoBanne MarHUTHOT'O B3aUMOACHCTBHUSA
MMOCTOSIHHBIX MarHUTOB.




MMOCTOSTHHBIX MarHUTOB.
MarunuTtHoe mnozse.
MarnauTHoe noJje 3eMJIu

Y €0 3HAYCHUE JJIS )KU3HU
Ha 3emuie. OnbIT DpcTeaa.
MarauTtHoe mnoJe
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
BJIEKTPOMArHUTOB

B TexHUKE. JlericTBHE
MarHuTHOT'O TTOJIS

Ha MPOBOJTHUK C TOKOM.
DJIEKTPOIBUTATEIIb
ITOCTOSTHHOT'O TOKA.
Hcnons3oBanue
AJIEKTPOJABUTATEIEN

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCTIIOPTE

N3ydenrne MarHuTHOTrO TOJIs ITIOCTOSTHHBIX
MarHuTOB MPU UX O0BETUHCHUH U pa3JIeiCHUU.
HccnenoBanue MariuTHOTO B3aUMOJICHCTBUS
MMOCTOSIHHBIX MarHUTOB.

N3yueHne MarHuTHOTO TOJISI TOCTOSIHHBIX
MarHuTOB MPU UX OOBETUHEHUU U pa3JeiICHUN.
[IpoBeneHrE ONBITOB MO BU3yaIU3AIUHU OIS
MMOCTOSTHHBIX MarHUTOB.

N3yuenune siBneHns HAMarHUYMBaHUS
BCILICCTBA.

HccnenoBanne neicTBUS SIIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBenieHrE ONBITOB, IEMOHCTPUPYIOIIUX
3aBUCHMOCTbD CHJIbI B3AMMOJICMCTBUS KaTYIIKH
C TOKOM M MarHuTa OT CWJIbl U HalpPaBJICHUS TOKA
B KaTYIIIKE.

AHanu3 cUTyalui NPaKTUYECKOr0 MPUMEHEHHUS
AJICKTPOMArHUuTOB (B OBITOBBIX TEXHUUYECKUX
YCTPOUCTBAX, MPOMBIIIIIICHHOCTH, MEUIIUHE).
HN3ydyenue nencTBrUsE MAarHUTHOTO MOJISt

Ha MPOBOJHHK C TOKOM.

N3yyeHne nercTBus dJIEKTPOABUATATEIS.
N3mepenune KIII anexTpoaBurarenbHou
YCTaHOBKH.

Pacno3HaBanue u aHaIIN3 pa3IMYHbBIX
IIPUMEHEHUH 3JIEKTPOJABUTATENECH

(TpaHCnopT, OBITOBBIE YCTPOWCTBA U JIP.)




2.4 | DneKTpoMarHuTHas 4 Omneitel @apanes. SBmenne | ONbITHI IO UCCIIETOBAHUIO SBICHUS
UHIYKIMSA AIEKTPOMAarHUTHOU AIIEKTPOMArHUTHOM MHIAYKIMN: UCCIIEI0OBAHUE
naayknuu. [IpaBuno JleHna. | U3MeHEHUI 3HAYEHUST Y HAIIPABJICHUS
DnekTporeHeparop. WHIYKIIHUOHHOI'O TOKa
CniocoObl osydeHus
AJIEKTPUYECKOU IHEPIUU.
DJIEKTPOCTAHIIUU
Ha BO30OHOBIISIEMBIX
HMCTOYHUKAX JHEPrUU
Htoro 1o pazneny 37
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KUIACC

KoaunuyecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM

JuaekTpoHHbIe (HU(POBHIE)

Ne i/t Konrpoubnbsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Pazpnen 1. TenioBble siBaeHUsE
1.1 CtpoeHue U CBOMCTBA BEIlECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TemoBbie IpoLIECCHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DneKkTpuyeckue 3apsiabl. 3apsyKEHHb
2.1 p p U'H p e 7 1 https://m.edsoo.ru/R4QORCTQ4
TeJa U UX B3aUMOJICHCTBUE
2.2 IToCTOSIHHBIN 3JIEKTPUYECKHUM TOK 20 1 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHsbIE SIBICHUS 6 https://m.edsoo.ru/BULAFRBRA
2.4 DneKTpoMarHuTHast UHIYKIUS https://m.edsoo.ru/7QOD8EL1S5
Hroro no pazneny 37
O06001enre 1 MOBTOPEHHE Kypca 8 Kiacca 3 1
OBHLIEE KOJIMYECTBO YACOB I10 68 3 15

I[TPOT'PAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KITIACC

No HanmeHoBaHue KomnuectBo | Ilporpammuoe comepskanue | OCHOBHBIC BUIBI ICITCIBHOCTH 00 yJaIOIIUXCS
n/m pa3zesioB U TEM 4acoB
y4e0HOTr o mpeIMeTa
Mexanuuyeckue siBJICHUSA
1.1 | Mexanuueckoe 10 MexaHn4eCcKoe JBUKECHUE. AHanmmn3 1 00CyXJIeHHE Pa3InIHBIX TPUMEPOB

JIBIOKEHUE U CITIOCOOBI
€ro OIUCaHus

MarepuanbHas TOUKA.
Cucrema orcuera.
OTHOCUTEIBHOCTH
MEXaHUYECKOTO IBUKEHUS.
PaBHOMEpHOE
MPSMOJIMHENHOE JBUKEHHE.
HepaBHoMmepHOe
MPSAMOJIMHENHOE JBUKECHHE.
CpenHsis 1 MTHOBEHHAs
CKOPOCTb TEJA MpHU
HEPaBHOMEPHOM JIBH>KCHUHU.
Yckopenue.
PaBHOYyCKOpEeHHOE
MPSAMOJIMHENHOE JBUKEHHE.
CBo0OoiHOE MajieHue.
OmnbrTel ['anunes.
PaBHOMEpHOE NBHKEHUE

IO OKPYKHOCTH.

Ilepuon n yacrora
oOparieHus. JInneitnas

Y yTJI0Basi CKOPOCTH.

MEXaHUYECKOTO JIBHIKECHHSI.

O6cyxnenre rpaHul] MIPUMEHUMOCTH MOJIETH
«MatepuaibHasi TOUKay.

Onrcanre MEXaHUYECKOTO JIBMKCHUS
pa3IMYHBIMU criocobamu (ypaBHEHUE, TaOIUIIA,
rpaduk).

AHaJIN3 )KU3HEHHBIX CUTYallUH, B KOTOPBIX
IPOSIBIISIETCS OTHOCUTEIIBHOCTh MEXaHUYECKOTO
JIBUKCHUSL.

HaGmonenre MeXaHn4ecKoro ABUKEHUS Tena
OTHOCHUTENBHO Pa3HbIX TEJ OTCYETA.
CpaBHEHME TTYTEN U TPACKTOPUI JBUKECHUS
OJTHOT'O M TOTO K€ TE€Ja OTHOCUTEJBHO Pa3HBIX
TN OTCYETA.

Anamu3 Tekcta ["anunest 00 OTHOCUTENEHOCTH
JIBUYKEHUST; BHITIOJIHEHUE 3a/IaHUM 110 TEKCTY
(CMBICTIOBOE YTEHUE).

Onpenenenne CpeTHEN CKOPOCTH CKOJIbKECHUS
Opycka WM IB)KEHHUS IIapUKa 110 HAKJIOHHON
MJIOCKOCTH.

AHanu3 ¥ 00CyXKAeHUE CIIOCOO0B




LlenTpocTpeMUTENBLHOE
YCKOPEHHE

NPUOIM>KEHHOTO ONPe/IeJICHUs] MTHOBEHHOM
CKOPOCTH.

Onpenenenne CKOPOCTH PABHOMEPHOTO
JBYDKEHUS (IIapyKa B )KUIKOCTH, MOJIEIU
AJIEKTPUYECKOr0 aBTOMOOMIIS U T. 11.).
Onpenenenue myTy, NPOUICHHOTO 3a JaHHBIN
IPOMEXYTOK BPEMEHH, U CKOPOCTH TeJa

1o rpauKy 3aBUCUMOCTH ITYTH PABHOMEPHOTO
JIBMKEHUS OT BPEMEHH.

OO0cyxaeHue BO3MOXXHBIX TPUHIUIIOB
JENCTBUS TPUOOPOB, U3MEPSIOIITNX CKOPOCTh
(cnuIoMeTpOoB).

BrrunciieHne myTy U CKOpOCTH MIPU
PaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JBUKEHUHU
Tena.

Onpenenenune NpoeHHOro NyTH U YCKOPEHUS
JBIKEHUS Teja 1o rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO
JBUYKEHUS TeJla OT BPEMEHHU.

IIposepka cunomesvl: eciu

npU PABHOYCKOPEHHOM OBUNCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 He4emHuuIx yuces, mo
COOMEEMCcmeyIouue NPOMENCYmKU 8pemMeHU
0OUHAKOBYL.

Onpenenenne yCKOpeHus Teina

IPU PaBHOYCKOPEHHOM JBUKEHUU




10 HAKJIOHHOU IJIOCKOCTH.

N3mepenue nieprnoa u 4acTOThl 0OOpaIieHus
TeJa 1O OKPYKHOCTH.

Onpenenenre CKOPOCTH PaBHOMEPHOTO
JIBUYKEHUS TEJIA 10 OKPYKHOCTH.

Pemrenue 3amau Ha onpenesneHue
KUHEMATUYECKUX XAPAKTEPUCTHUK
MEXAHUYECKOTO JIBUKECHUS PA3IMYHBIX BUIOB.
PacnoznaBanvie u mpuOIMKEHHOE OMMCAHUE
Pa3JIMYHBIX BUJOB MEXAHUYECKOTO JIBUKCHUS
B [IPUPO/JIC U TEXHUKE (HA TpUMepax CBOOOIHO
MaJaroIMX TEM, ABMKCHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U JIp.)

1.2

BzaumoaeiicTsue Tei
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[lepBbiit 3ak0H HproTOHA.
Bropoii 3akon HerotoHa.
Tperuii 3akoH HproTOHA.
[IpuHIMI Cynieprio3uunu
CHIIL.

Cuna ynpyroctu. 3aKoH
['yka. Cuna TpeHusi: cuiia
TPEHUS CKOJIbKECHUS, CUJIa
TPEHUS MOKOSI, IPYTUE BUIBI
TPEHUSI.

Cuna TSKeCTH U 3aKOH
BCEMHUPHOTO TATOTCHUS.

Y ckopenne cBOOOTHOTO
najeHus. J[BuxeHue rmiaHer

Habmronenrie u 00CyXeHUE OIbITOB

C IBIDKEHUEM TeJla PU YMEHBIIICHUH BIUSHUS
JPYTUX TE€J, NPEMSTCTBYIOLIUX JBUKEHHUIO.
Amnanus tekcra ["anmunes ¢ onucanueM
MBICJICHHOT'O 9KCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITTOJTHEHUE 3aJJaHH 110 TEKCTY (CMBICIIOBOE
YTEHUE).

OO6cykaeHne BO3MOXHOCTH BBITTOJIHEHHUS
3aKOHA HHEPIIUH B PA3IMIHBIX CHUCTEMAX
oTCcYeTa.

HabGmronenue un o0CcyxaeHrne MEXaHUUYECKUX
SIBIICHUH, MPOUCXOSAIINX B CHCTEME OTCUETa
«Tenexka» npu ee paBHOMEPHOM




BoKpyr Connna. Ilepsas
KOCMUYECKast CKOPOCTb.

HeBecomocTh u neperpysku.

PaBHOBeCcHEe MaTepuanbHOU
TOYKU. AOGCOIOTHO TBEPIOE
Teso. PaBHoBecue TBEpAOro
TeJa C 3aKPETIEHHON OChIO
BpauieHuss. MOMEHT CHUJIBL.
Lentp TsixecTH

U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIHLHO
KaOuHeTa (QU3UKU.

JIelicTBHS ¢ BEKTOPaMHU CHUJI: BBITIOJIHEHUE
3aJlaHUM 110 CIIOKEHHUIO U BEIYUTAHUIO
BEKTOPOB.

Habronenue u/uiam mpoBeiIeHUE OTBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh YCKOPEHUS
Tena OT MPUII0KEHHON K HEMY CHJIbl U MACChI
Tena.

AHanu3 1 00bSICHEHUE SBJICHUIN

C UCIOJIb30BAaHHEM BTOPOro 3akoHa HeroToHa.
Pemienue 3a1au ¢ uCMonb30BaHUEM BTOPOTO
3akoHa HproTOHA M MpaBuiia CI0XKEHUS CUJL.
Onpenenenue KeCTKOCTH NPYKUHBI.

AHanm3 cuTyaluii, B KOTOPbIX HAOJII0IA0TCs
ynpyrue nedopmaiuu, 1 uX 00bSICHEHHE

C MCIIOJIb30BaHUEM 3aKoHa I yka.

Pemenue 3amau ¢ ucrions3oBanueM 3akoHa I yka.
HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHUS
CKOJIbKEHHSI OT CUJIbl HOPMAJILHOTO JIABJICHUSI.
OO0cyxieHue pe3yinbTaTOB UCCIEAOBAHUS.
Onpenenenue k03P PUIIEHTA TPEHUS
CKOJIbYKEHUSI.

N3mepenue cuibl TpeHUS MTOKOSI.

Petienue 3amay ¢ ucnosab3oBaHuEM (HOPMYIIBI
JUTSL CUJTBI TPEHUS CKOJIBKCHHUSI.

AHanm3 IBUKEHUS TeJ TOJIBKO MO ACHCTBHEM




CHJIBI TSPKECTH — CBOOOHOIO IaI€HHUS.
OO0BsICHEHHE HE3aBUCUMOCTH YCKOPEHUSI
CcBOOOJIHOTO MAaJICHUS OT MAcCCHI TeJIa.

O11eHKa BEJTUYMHBI CHIIBI TATOTCHUS,
JNIEUCTBYIOLLIEN MEXKIY ABYMS TEIaMHU

(17151 pa3HBIX Macc).

AHanu3 nBUKEHUST HEOECHBIX TEI

I10JT JCUCTBUEM CHJIBI TATOTCHUS

(C ICTIOJIB30BAHUEM JIOTIOTHUTEIHHBIX
VMCTOYHUKOB HH(GOPMAIIHHN).

Pernrenue 3a1a4 ¢ MCIOJIb30BaHUEM 3aKOHA
BCEMHUPHOTO TIATOTEHUS U (POPMYJTBI

JUISL pacueTa CHIIBI TSYKECTH.

AHaJli3 OPUTUHATILHOT'O TEKCTA,
OMHCHIBAIOIIETO IIPOSIBICHUS 3aKOHA
BCEMHUPHOTO TATOTCHUS; BBIMTOJHEHUE 3aJaHUI
0 TEKCTY (CMBICIIOBOE YTEHHUE).

Hab6mroneHue u o0CyX1€HUE OMBITOB

0 U3MEHEHHIO Beca Teja MPU YCKOPEHHOM
JIBMDKCHUH.

AHanmm3 ycJIOBUY BOSHUKHOBEHHUS HEBECOMOCTH
U TIEPETPY3KH.

Pemienue 3amay Ha onpeniesieHUe Beca Tena

B Pa3JIMYHBIX YCIOBHSIX.

AHaM3 cui, TIeUCTBYIOIIUX Ha TEJIO,
TIOKOSIIIEeCs Ha OTope.

OrnpeneneHue EeHTpa TAKECTH PA3IMYHBIX TEI




1.3.

3aKOHBI COXPAaHEHHUS

10

Nmnynse Tena. i3menenune
uMnyibca. IMmynbc CUIbI.
3aKOH COXpaHEeHUSs
uMmnyJibca. PeaktuBHOe
JBIKCHUE.

Mexanuueckas pabora

U MOIIHOCTh. PaboTa cun
TSYKECTH, YIPYTOCTH,
Tperusi. CBsI3b SHEPrun

1 padoThl. [loTeHnmansHas
JHEpPrus Teia, MOAHSATOrO
HaJl TOBEPXHOCTHIO 3€MJIH.
[ToTeHUMANIbHAS YHEPTHS
CKATOM MPYKUHBL.
Kunernueckas sneprus.
Teopema 0 KHHETUYECKOU
DHEPIUM. 3aKOH COXpPaHEHUS
MEXaHUYECKOU IHEPIuun

HabGnronenue u o0Cyke€HUE OIBITOB,
JEMOHCTPUPYIOIINX IIepe1ady UMITyJIbCa

IIPY B3aUMOJCMCTBUU TEJI, 3aKOH COXPAHEHHUS
UMITYJIbCa TIPH a0COIIOTHO YIIPYTOM

U HEYIIPYTroM B3aUMOJECHCTBHUH TEIl.

AHaIIA3 CUTYyallui B OKPYXKAIOIIEH )KU3HH

C UCIOJIb30BAHMEM 3aKOHA COXPAHEHUs
VMITYJIbCA.

PacniozHaBaHue sIBJIEHUSI PEaKTUBHOT O
JIBUKEHUS B IPUPOJE U TEXHHUKE.
[IpuMeHeHne 3aK0Ha COXpaHEHUs UMITYJIbCa
JUISl pacyeTa pe3yabTaTOB B3aUMOJEHCTBUS TEI
(Ha mpuMepax HEeynpyroro B3auMoACCTBU,
YIIPYTOro LEHTPaIbHOIO B3aUMOIEHCTBUS JBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOJIBUKHO).

Pemenue 3a1ay ¢ uCmonb30BaHUEM 3aKOHA
COXpaHEHUs] UMITYJIbCA.

Onpenenenue paboThl CUIIbl YIIPYTOCTH

IIPYU OABEME TPYy3a C UCIOJIBb30BAHUEM
HETMOJBUKHOTO U TIOJIBUKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3mepenne noTeHIHnAIbHOW SHEPTUU YIIPYTO
ne(hOpMHUPOBAHHOMN MPY>KUHBI.

M3MepeHne KNHETHYECKOM SHEPTUH Tella

10 JUIMHE TOPMO3HOT'O MYTH.
OKCNEpUMEHTAIBHOE CPABHEHNE N3MEHEHMS




MOTEHIIMAIbHON U KUHETUYECKOW SHEPTUM Tema
IIPY IBHXKEHHUU 110 HAKJIOHHOM TJIOCKOCTH.
DKcrnepuMeHTaIbHas MIPOBEpPKa 3aKOHA
COXPaHECHUSI MEXAHUYECKOW SHEPTrUM

IIpU CBOOOTHOM TaJICHUH.

[IprMeHeHne 3aK0Ha COXPaHECHUS
MEXaHUYECKON SHEPruu IJIsl pacueTa
MOTEHIMAILHOW U KHUHETUYECKON SHEPTUM TEIA.
Pemenue 3amau ¢ UCIOJIB30BAaHUEM 3aKOHA
COXPAHEHHUS] MEXaHUYECKOU IHEPrUun

Htoro no pazneny
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MexanuuyeckHe K0J1e0aHusA U BOJIHbI

2.1

MexaHnueckue
KoJIcOaHU S

7

KonebarensHoe nBMKEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIcOaHUM: IEPUOI,
4acTOoTa, aMIUIUTY/a.
MaremaTndeckuii u
PYXKUHHBIN MasTHUKH.
[IpeBparienue YHEPrUU
pU Koie0aTeIbHOM
JIBIKEHUU.

3aryxaromnue KoeOaHus.
BbIHyX1€HHbIE KOJIeOaHus.
Pesonanc

Ha6monenne xoebanuii 1oj 1eiCTBUEM CHII
TSDKECTH M YIIPYTOCTH U OOHAPY)KECHHE
MOI00HBIX KOJIEOAHUN B OKPYIKAIOIIEM MUDE.
AHanu3 kosjeOaHuil rpy3a Ha HUTH

U Ha MpY>KUHE.

Onpenenenue 4acTOThl KoJIeOaHUM
MaTEMaTHYECKOr0 U MPY>KUHHOTO MAsITHUKOB.
Habmronenne u 00bICHEHUE SIBJICHUS
pe3oHaHca.

UccnenoBanue 3aBUCUMOCTH TepUoaa
KOJieOaHUM MOABEUIEHHOIO K HUTHU Ipy3a

OT JIJIMHBI HUTH.

[IpoBepka HE3aBUCUMOCTH TIepro/Ia KojaeOaHui
rpy3a, MOABEIICHHOIO K JIEHTE, OT MacChl Ipy3a.
HabGmronenue u o0CykeHHE OIBITOB,




JEMOHCTPUPYIOIINX 3aBUCUMOCTh MTepuoja
Kosie0aHU MPY>KUHHOTO MAasITHUKA OT MacChl
rpy3a U )KECTKOCTHU MPY>KUHBI.

[IpumeHeHne MaTeEMaTHYECKOTO

U TIPY>KUHHOT'O MasiTHUKOB B Ka4€CTBE MojIeJeh
JUIS1 OTMCaHUs KOJIEOAHUM B OKPYIKaIOIIEM
MUpe.

Petienue 3a1ay, CBSI3aHHBIX C BHIYUCICHUEM
WJIM OLICHKOM 4acTOThI (Mepuoaa)

KoJ1IeOaHU.

Hzmepenue yckopenus c60600H020 nadeHus

2.2

Mexannueckue
BOJIHBL. 3BYK

MexaHn4ecKre BOJIHBI.
CBolicTBa MEXaHUYECKHUX
BOJIH. [IpogonbHeie

Y TOTNEPEYHbBIE BOJIHBI.
JIJInHA BOJIHBI M CKOPOCTH €€
pacnpoCTpaHEHHUS.
MexaHn4ecKHue BOJIHBI

B TBEPJIOM TEIIE,
celiCMHYECKHE BOJIHBI.
3ByK. 'pOMKOCTB 3ByKa

1 BbICOTa TOHA. OTpaxeHue

3ByKa. MH(ppa3ByK
U YIbTPa3BYK

OObHapyKeHUE 1 aHaJIN3 BOJHOBBIX SIBICHUN
B OKpPY’KaIoI[eM MUDE.

Hab6mronenue pacripocTpaHeHus MPOAOIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJIEIIH)

1 OOHapy)KeHHE aHATOTUYHBIX BUIOB BOJIH

B IIpUpPO/I€ (3BYK, BOJHBI HA BOJE).
Brruncnenre nauHbBI BOJHBI U CKOPOCTH
pacnpocTpaHeHus 3ByKOBBIX BOJIH.
DKCnepUMEHTAILHOE OTpEeICHHE TPAHMII
YaCTOTHI CIIBIIIUMBIX 3BYKOBBIX

KoJIeOaHUH.

Habnronenue 3aBUCHMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHCIIE, C UCTIOJIH30BAaHUEM
MY3BIKaJIbHBIX HHCTPYMEHTOB).

HaGmonenvie 1 00bsICHEHUE SIBJICHUS
aKyCTUYECKOr0 pe30HaHca.




AHanmu3 OpUruHaIbHOrO TEKCTA, MOCBAIIEHHOTO
UCIOJIb30BaHUIO 3BYKa (WM yJIbTPa3BYyKa)

B TEXHHKE (IXOJIOKAIIHS, YIBTPA3BYK

B MEJUIIMHE U JP.); BBITIOJHEHUE 3aJaHUM

0 TEKCTY (CMBICIIOBOE UTEHHE)

Hroro no pazneny
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3JICKTpOMaI‘HHTHOe IM0JI¢ H JICKTPOMAr HUTHBLIC BOJIHbI

3.1 | DaexTpoMarHuTHOE 6 OJIEKTPOMAarHUTHOE TI0JIE. ITocTpoeHue paccyxaeHuil, 000CHOBBIBAIOLIUX
noJie DNEKTPOMATrHUTHBIE BOJIHBL. | B3aUMOCBSI3b 3JIEKTPUYECKOTO U MAarHUTHOTO
Y DJIEKTPOMAarHUTHBIE CaoiicTBa IIOJIEH.
BOJIHBI AIEKTPOMArHUTHBIX BOJIH. DKCNEepUMEHTAIBHOE U3YYEHHE CBOWCTB
[Ikana 37€KTPOMAarHUTHBIX | AJIEKTPOMATrHUTHBIX BOJH (B TOM YHUCIIE
BOJIH. Vcrionb30BaHne C MIOMOILbI0O MOOMIJIBHOTO TEJIE(POHA).
AJIEKTPOMAarHUTHBIX BOJIH AHanm3 peHTT€HOBCKMX CHUMKOB
JUTSI COTOBOM CBSI3H. YEJI0BEYECKOI0 OpraHu3Ma.
DNIeKTpOMarHuTHas NpUpoja | AHaJIU3 TEKCTOB, OMUCHIBAIOIINX MPOSBICHUS
cBeta. CKOpOCTh CBeTa. 3JEKTPOMArHUTHOTO U3TyYEHUs B PUPOJIE:
BonHoBbIE CBOMCTBA CBETa | JKUBBIE OPraHU3MBbI, U3TyYEHUSI HEOECHBIX Te
(CMBICJIOBOE UTEHUE).
PacniosnaBanue u aHanu3 pa3IM4HbIX
IPUMEHEHUH AJIEKTPOMArHUTHBIX BOJIH
B TEXHHKE.
N3yuyeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aa4 ¢ ucnosp3oBaHueM (HopMyIl
JUISL CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHBI
BOJIHBI M YaCTOTHI CBETA
Hroro no pazneny 6




CBeTOBbIE SIBJICHUS

4.1

3aKOHBI
pacnpoCTpaHeHUs
CBETa

JlydeBas mozenb cBera.
Hcrounuku cera.
[IpsamonnHenHOe
pacnpoCTpaHEHHUE CBETA.
3armenust ConHua v JIyHbI.
Otpaxxenue cBera. [1nockoe
3epKaJI0. 3aKOH OTPaKCHUS
CBETAa.

IIpenomienue cBera. 3aKoH
npesomiieHus ceeta. [lomHoe
BHYTPEHHEE OTPaKEHUE
ceera. Mcnonp3oBanue
MOJIHOTO BHYTPEHHETO
OTPaKEHMSI B ONITHYECKUX
CBETOBOJIaX

Habnronenue oneIToB, 1EMOHCTPUPYIOLTUX
SIBJICHUE MPSMOJIMHEUHOTO
pacnpocTpaHEHUs CBETa

(BO3HMKHOBEHHNE TE€HU U IOJYTEHN),

U UX UHTEPIIpETalus ¢ UCIOIb30BaHUEM
MOHSTHUS CBETOBOIO JIy4a.

OOBbsCHEHNE U MOJEINPOBAHUE COJTHEUHOTO
Y JIYHHOT' O 3aTMEHUII.

HccnenoBanue 3aBUCUMOCTH

yrja OTpa)Ke€HHsI CBETOBOIO Jiyda OT yria
NEN(S2176:8

N3ydenue cBOMCTB N300paKE€HUS B INIOCKOM
3epKaie.

HaGmonenrie 1 00bsICHEHUE OIBITOB

0 MOJTYYEHUIO N300paKEHUN B BOTHYTOM

U BBIITYKJIOM 3€pKaiax.

HaGmonenue 1 00bsCHEHNE OIBITOB

10 ITPEJIOMJICHUIO CBETAa HA IPaHULE
pa3IUYHBIX CPell, B TOM YHCJIE OIBITOB

C MOJIHBIM BHYTPEHHUM OTPAKEHHUEM.
HccnenoBanue 3aBUCUMOCTH yIiia
IPEJIOMJIEHHS OT yriia MaJeHHusl CBETOBOIO Jlyya
Ha TPAHULIE «BO31YX—CTEKIIO».
PacniosnaBaHue SBIIEHHN OTpaXKEHUs

Y TIPEJIOMJICHUS CBETA B TOBCETHEBHOM
KU3HU.




AHalu3 1 00BICHEHUE SBJICHUS] ONITUYECKOTO
MUpaxa.

Pemienue 3a1au ¢ uCMonb30BaHUEM 3aKOHOB
OTPa)KEHHUSI U TIPEJIOMIICHHSI CBETA

4.2 | JIUH3BI U ONTUYECKHUE 6 Jlunza. Xox myueit B munze. | [lonydenue nzo0pakeHHid ¢ TOMOIIbIO
prOOpbI OnTuyeckas cucrema coOuparomieil ¥ paccenBaroIIeH JINH3.
doroanmapara, Mukpockomna | Onpeaenenre GHOKYCHOTO PACCTOSHHUS
v teneckona. ['na3 kak U ONTUYECKON CUJIbI coOMparolei
ONTUYECKAs CUCTEMA. JIH3BI.
brmuzopykocthb AHanu3 ycTpoicTBa U MPUHIUIIA ACHCTBUS
U JaJIbHO30PKOCTh HEKOTOPBIX ONTHYECKUX MPUOOPOB:
doToanmapaTa, MUKPOCKOIIA, TEJIECKOTIA.
N3ydaenune Momenu ria3a Kak ONTHICCKOM
CUCTEMBI.
AHalu3 sIBJIEHUM OJIM30PYKOCTH
U JAJIbHO30PKOCTH, IPUHIIUTIIA JEHCTBUS
OYKOB
4.3 | Paznoxenue 6emoro 3 Paznoxxenne Genoro ceeta HabGmronenue pasnoxxenus 6€10ro cBeTa
CBETa B CTIEKTP B criekTp. OnbiTel HploTOHA. | B CIEKTD.
CrnoxeHure CreKTpagbHbIX HabGnronenue u 00bsicCHEHHE OTBITOB
11BeTOB. Jlucnepcus cBera IO MOTYYEHUIO OEI0T0 CBETA MPH CIOKEHUHU
CBETa Pa3HBIX I[BETOB.
[IpoBenenrie 1 0ObSICHEHUE OIBITOB
10 BOCIIPUSITUIO IIBETA MPEAMETOB IIPU UX
HAOJIIOICHUH Yepe3 IBETOBBIC (PHIIbTPHI
(LIBETHBIE OUKH)
Hroro no pazneny 15




KBaHTOBBIE IBJIEHUSA

5.1 | Ucnyckanue u OmnebiTel Pezepdopna OO6cyxnenue 1enu onsiToB Pesepdopaa
MIOTJIOIIEHUE CBETA U TUTAHETapHask MOJIEIb 10 UCCIIE0BAHUIO ATOMOB, BBIJBUKEHUE
aTOMOM aroMa. Mozenps aroma bopa. | runore3 0 BO3MOXHBIX PE3yJbTaTax ONBITOB

HcnyckaHue v NOrjomEeHUE | B 3aBUCUMOCTH OT MPEAINOIAraeMoro CTpOEHUs

cBeTa aTOMOM. KBaHTBHI. aToOMOB, (POpPMYIHPOBAHHE BHIBOIOB

JInnenyarsle CIIEKTPHI U3 PE3YIbTAaTOB OIIBITOB.
OO0cyx1eHre TPOTUBOPEUNH TJIaHETapHOMN
MOZENH aTOMa U OCHOBAHUH ISl TUIIOTE3BI
bopa o cTarmoHapHbeIX OpOUTax 3JIEKTPOHOB.
Habmrogenue CriomHbpIX U TUHEHYATBIX
CHEKTPOB M3JTyYEHHUS Pa3IMUHBIX BELIECTB.
OObsicHEHUE TMHENYATHIX CIIEKTPOB U3JTy4YEHHUS

5.2 | CtpoeHne aTOMHOTO PannoaktuBHOCTh. Anbda-, | OOCy)IeHNE BOBMOXKHBIX TUIIOTE3 O MOJIETISIX

saapa

OeTa- U TaMMa-u3IydeHUsI.
CtpoeHne aTOMHOr O sipa.
Hyknonnas monens
aToMHOro sigpa. M3otomnsl.
PannoakTuBHBIE
npespaunienus. [lepuon
nojypacnaga aTOMHBIX SIAEP

CTpOEHHUS sIzIpa.
OmnpenesnieHne cocTaBa saep Mo 3aaHHbIM
MAcCCOBBIM M 3apsA0BBIM YHCIIaM

¥ TIO TIOJIOXKEHUIO B TIEPUOIMUYECKON CHCTEME
HIIEMEHTOB.

AHanm3 U3MEHEHHSI COCTaBa sijipa | ero
TIOJIOXKCHHS B TICPUOINICCKON CHCTEME

IPHU 0-PaTUOAKTUBHOCTH.

HccnenoBanne TPEKOB 0-4aCTHIL ITO TOTOBBIM
dotorpadusim.

OOHapyXeHue 1 U3MEPEHUE PATHAIIMOHHOTO
(oHa ¢ TOMOIIBIO JO3UMETPA, OIICHKA €ro
UHTCHCHUBHOCTH.




Anam3 OHOJIOrHYeCKUX U3MCHCHHMH,
MIPOUCXOJSALIUX IO ACHCTBUEM
PaauOaKTUBHBIX U3Ty4YCHHUII.
Hcnonb3oBanne pauOaKTUBHBIX U3JIy4YECHUN
B MEJIUIMHE

5.3 | SnepHble peakiuu 7 SAnepnsie peakiuu. 3akoHbl | Penienue 3a1a4 ¢ UCMOIb30BaHUEM 3aKOHOB
COXPaHEHHs 3apsJ0BOTO COXPAHEHHMsI MAaCCOBBIX U 3apsA0BbIX YHCEI
Y MAaCCOBOI'O YHCEIL Ha ONpEIENIEHNE PE3YJIbTATOB SACPHBIX
DHeprus CBs3U aTOMHBIX peakIuii; aHaIn3 BO3MOKHOCTHU
anep. CBsi3b Macchbl WJIM HEBO3MOYKHOCTH SIIEPHOU PEAKIUU.
v sHepruu. Peakiuu cunte3a | OLEeHKa SHEPTUU CBA3U SJIEP C UCIIOIb30BAHUEM
u aeneHusd saep. Mcrounuku | gopmyiibl DWHIITEHHA.
sHeprun ColHIA U 3BE3/I. OO0cyx1eHue nNepcneKkTUB UCIOIb30BaHUS
SnepHas sHepreTuka. YIIPABJISEMOI0 TEPMOSIEPHOTO CUHTE3A.
JeiicTBus paaroakTUBHBIX | OOCYyXAeHHE NPEUMYILECTB U 3KOJIOTHYECKHUX
V3JIyYCHUH HA )KUBbIC po0JieM, CBSI3aHHBIX C SJIEPHON IHEPTreTUKOU
OpraHu3MBbI

Hroro no pazneny 17

IToBTOPUTEIBLHO-0000IAO U MOTYJIb

[ToBTOpEHUE 9 Cucremaruzanus Brinonnenne yueOHbIX 3a1aHUM, TPEOYIOIINUX

1 0000111EHNE
COJIEp)KaHUs Kypca
busuku 3a 7-9 Kaaccel

1 000011IeHrEe MTPEIMETHOTO
COJICP)KaHUSI M OITbITa
JEATEIBHOCTH,
IPUOOPETEHHOT O

IIPH M3YYEHUHU BCETO Kypca
(UMK OCHOBHOT'O 0OOIIIETO
oOpa3zoBaHUs.

JEMOHCTPALMN KOMIIETEHTHOCTEM,
XapaKTEPU3YIOIIMNX €CTECTBEHHOHAYYH YO
IPaMOTHOCTb:

— NPUMEHEHUS TOJTyYEHHBIX 3HAaHUI

JUTSl HAYYHOT'O OOBSICHEHUST (PU3UUECKUX
SIBJIEHUM B OKPYXKAIOLIEH MPUPOJE,

B ITIOBCE/IHEBHOM KM3HU U BBISBICHUS




[ToaroroBka kK OCHOBHOMY
rOCy/1apCTBEHHOMY
HK3aMeHy 0 PU3MKe

JUTsT O0yYaromuxcs,
BBIOPABIINX 3TOT y4EOHBIH
npeIMeT

(bU3UYECKUX OCHOB Psifia COBPEMEHHBIX
TEXHOJIOT UM,

— NPUMEHEHUS OCBOEHHBIX
DKCIIEPUMEHTAJIbHBIX YMEHUH

JUISL UCCTIEIOBaHUS (PU3UYECKUX SIBJICHUM,

B TOM YHCJIE JJI MPOBEPKU TUIOTE3

Y BBISIBIICHHS] 3aKOHOMEPHOCTEM.

Pemenne pacueTHsIX 3a/1a4, B TOM YUCIIE
IPEINOoaralIMX UCI0Ib30BaHNne (PU3UUECKUX
MOZIEJIEV U OCHOBAHHBIX HA COAECPKAHUHN
Pa3IUYHBIX pa3/ieloB Kypca PU3UKU.
BrinonHenue u 3anuTa rpynmnoBbIxX

WJIM MHJIVMBUAYaIbHBIX POEKTOB, CBA3aHHBIX
C coJiep’kaHueM Kypca pusuku

Hroro no pazneny

OBHIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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9 KUIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(POBHIE)

Ne i/t Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3znen 1. Mexanuveckne siBJIeHUSA
MexaHn4yeckoe JBUKEHHE U CIIOCOObI
1.1 10 1 https://m.edsoo.rt/CEOGHRGTL
€ro OINUCaHus
1.2 B3aumoneiictBue ten 20 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXPAHEHUS 10 https://m.edsoo.ru/SHEC3Y25B
Uroro no pazneny 40
Pazgen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
2.1 MexaHnueckue KoJieOaHus 7 3 https://m.edso00.ru/S5VIGSAI3
2.2 MexaHuveckue BOJIHBL. 3BYK 1 https://m.edsoo.ru/DHIJG8AS0
Hroro no pazneny 15
Pa3zpnen 3. DiieKTpOMAarHuTHOE 10JIe M 3JIeKTPOMATHUTHBIE BOJHBI
DNeKTPOMarHuTHOE TOJIE U
3.1 P 6 2 https://m.edsoo.ru/DT98BSEY0
AJIEKTPOMArHUTHHIE BOJHBI
Hroro no pazneny 6
Pa3nen 4. CBeToBbI€ SIBJIEHUSA
4.1 3aKOHBI paclpoCTPAHEHUS CBETa 2 https://m.edsoo.ru/HBN3INMK2M
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI https://m.edsoo0.ru/20WNYKRX 1
4.3 Paznosxenune 6emoro cBera B CIIEKTP 1 https://m.edsoo.ru/2Z5AHODTO
Hroro no pazneny 15



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Pasznen 5. KBanToBbie IBJIeHUA

Hcnyckanue u norjoiieHne cBera
5.1 4 1 https://m.edsoo.ru/BKSE4AQQ8
aTOMOM
5.2 CtpoeHue aToMHOTO sijipa 1 https://m.edsoo.ru/U3WX2R61B
53 S nepHbie peakunun 1 https://m.edsoo.ru/TMMVY9VSF
Hroro no pazneny 17
Pasnea 6. [loBTopuTtenbHO-00001aI0IM i MOYJIb
I1 06006
6.1 OFTOPCHHE 1 ODODIISHIE COLCPRAIA 9 2 https://m.edsoo.ru/JKQXVISBE
Kypca ¢usuku 3a 7-9 kinace
OBILIEE KOJIMYECTBO YACOB I10 102 7

[TPOT'PAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

KasengapHo-teMaTnyeckoe IiiaHMPOBaHHE 7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Konrpoabnbsie IIpakTHyeckue

B
cero padoThI padoThI

Yyeouas
HexeJs

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

Paspgen 1.0u3nka n ee ponb B NO3HAHUMK OKpYKaloLero mupa (6u)

®du3nka — HayKa 0 IPUPOJIE.
SBnenuns npupojibl. Duzndeckue
SIBJICHUS

MeXaHI/I‘IeCKI/Ie, TCIIJIOBBIC,
QJICKTPUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

https://m.edsoo.ru/35YPBIWS5K

https://m.edsoo.ru/116U53L6H

du3nyeckre BETUYUHEI U UX
HU3MCPCHHUC

https://m.edsoo.ru/6ZYFTFPA7

Ypok-uccnenoBanue
"U3mepenue Temneparypsl npu
MOMOIIH JKUJKOCTHOTO
TEPMOMETpA U AaTUMKa
TeMIEPaTyphl"

https://m.edsoo.ru/VQGCNSIMP

Kaxk ¢usuka u qpyrue
€CTECTBEHHbBIC HAYKH U3y4YarOT
npupoay. EcrecTBeHHOHayYHBIN
MeTO/JI To3HaHus. Onucanue
bu3HYECKUX SBICHUHN C
IIOMOUIBIO MOJENEN

https://m.edsoo.ru/3LPP2HPX?2

VYpok-uccnenoanue "[IpoBepka
TMIOTE3bI: 1aJbHOCTh I0JIETA
[IapuKa, MymeHHOTO

https://m.edsoo.ru/9YLZITEMU



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

TOPU30HTAIILHO, TEM OOJIBIIIE,
4yeM OOoJIbIIe BhICOTa IMycKa"

Pasgen 2.

MepBoHa4YanbHble cBeAEHUA O CTpoe

Ctpoenue BemiecTBa. ONbITHI,
JTIOKa3bIBAIOIIUE JUCKPETHOE
CTPOCHHUE BEILIECTBA

I[BI/I}KCHI/IC JacTull BEIICCTBa

HuM Bewectsa (5u)

https://m.edsoo.ru/F5SPU40LYR

https://m.edsoo.ru/HQ31SNI1F3

Ypoxk-uccnenoanue «OMbITHI 110
HaO0II0ICHUIO TEIIJIOBOIO
pacIIpEHUS Ta30B)»

https://m.edsoo.ru/FT87UNTLS

10

11

Paspgen 3. iBuxKeHue 1 B3aumopgencresue ten (21)

12

AI‘peFaTHBIC COCTOAHUA
BC€IICCTBA

B3anmocBs3b MeKIY
CBOWCTBaMH BEIIECTB B Pa3HbIX
arperaTHbeIX COCTOSTHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoerneM. OcOOEHHOCTH
arperaTHbIxX COCTOSIHUU BOJbI

Mexannueckoe IBUKEHUE.
PaBHOMEpHOE U HEpaBHOMEpPHOE
JIBUKEHHUE

https://m.edsoo.ru/STRDWACXM

https://m.edsoo.ru/AWM1DBI48

https://m.edsoo.ru/3W6CCIHB1

13

14

15

Cxopoctb. EAMHUIEI CKOPOCTH

Pacuer nytu u Bpemenu
JIBYDKEHUS

Wuepuusi. 3aK0H UHEPIHUH.
B3aunmMmopeiicTBue Tel Kak

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

https://m.edsoo.ru/PVHMNWAUA

https://m.edsoo.ru/KX5510IBX



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX

IMpuiIruHa UBMCHCHHA CKOPOCTU
JABMXKCHUSA TCII

16

17

18

IInotHocTh BemectBa. Pacuer
Macchel U 00BbeMa Teja Mo ero
IUIOTHOCTH

JlaGopaTtophnast pabota-1
«Omnpenenenue MWIOTHOCTU
TBEPIOTO TEIA»

Pemenue 3amay nmo teme
"[TnotHOCTE BemecTna"

https://m.eds00.ru/0S71X3DPS

https://m.edsoo.ru/OH22PX7CX

https://m.edso0o.ru/SODYVYG49

19

Cuna xak xapakTepuCTHKa
B3aumozeiicteus Ten. Cuia
ynpyroctu. 3akoH ['yka

10

https://m.edsoo.ru/NV56FY1G2

20

JlabopaTtopHas pabora-2
«3yueHne 3aBUCUMOCTH
pacTsbkeHus (aegopmariumn)
NPY>KUHBI OT TPUII0KEHHON
CHJIBD»

10

https://m.edsoo.ru/PXXW6DHXE

21

22

23

SBaenne Ttarorenusa. Cuna
TSKECTH

CBsI3b MEXly CUIJION TSKECTH U
maccoii Tena. Bec tena. Pemenne
3a1a4y o teme "Cuina tsoxkecta"”

Cuna TsKeCTH Ha IpYTHX
ia"erax. Puznueckue
XapaKTePUCTUKH IIJIaHET

11

11

12

https://m.edsoo.ru/OCWIXFNQE

https://m.edsoo.ru/8PZHPV1Y]J

https://m.edsoo.ru/IM2DOKYLI

24
25

N3mepenne cuit. JluHamomeTp

Bec tena. HeBecomocTh

12
13

https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UAO01SQ8RE



https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE

26

CroxeHue aAByX Cul,
HaIlpaBJICHHBIX 10 OJTHOM
npsMoii. PaBHonieiicTByo1mast
CHII

13

https://m.edsoo.ru/L6SNUZVZE

27

Pemenue 3agau no reme
"PaBHonelicTBytomas cui"

14

https://m.edsoo.ru/MKPXDZNX5

28

29

30

31

32

Paspen 4. laBneHune TBepAbIX TeN, }UAKoOCTel 1 rasos (21u)

TpeHue CKOJIbKEHHS U TPEHUE
nokost. Tpenue B pupoe u
TEXHHKE

JlaGopaTtopHnas pabora-3
«M3y4yeHne 3aBUCIMOCTH CHIIBI
TPEHUS CKOJIBKEHUS OT CHJIBI
JIABJICHUS U XapaKTepa
COIIPHKACAIOIIUXCS
ITOBEPXHOCTEN»

Pemenue 3anau Ha onpenenenue
PABHOJIEUCTBYIOIIEH CUIIBI

Pemenue 3amau nmo remaM: «Bec
Tenay, «['padhuueckoe
u3zo0paxenue cum», «CHUIIb,
«PaBHOAEUCTBYIOIIAS CUI»

KonTpoabnas pabora-1 no
TeMaM: « MexaHn4eCKoe
JIBMKEHUEY, «Macca,
IJIOTHOCTBY, «Bec Tenay,
«I"paduueckoe n3o0pakeHue
crny, « CUIIBDY

14

15

15

16

16

https://m.edsoo.ru/TA1EOSMMH

https://m.edsoo.ru/TAQP4B30A

https://m.edsoo.ru/5YY23XXSD

https://m.edsoo0.ru/TO9V639RZF

https://m.edsoo.ru/P4AROSWE4D



https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D

33

Hasnenune. CriocoObl
YMEHBIICHUS U YBEINYCHUS
JIABJICHUS

17

https://m.edsoo.ru/25TVMI1FDL

34

JlaBrenue ra3za. 3aBUCUMOCTD
JIaBJICHHUS ra3a 0T 00bEMa,
TeMIepaTypbl

17

https://m.edsoo.ru/544YMX9WR

35

36

37

[Tepenava naBieHus TBEPABIMU
TCJIaMH, X KUAKOCTIAMU U Ira3daMu.
3akoH [Nackansa

I[aBJ'ICHI/Ie B X KMJAKOCTH H rasc,
BBI3BAHHOC HeﬁCTBHeM CHJIBI
TAXKECCTHU

Pemenue 3amay nmo reme
«JlaBaeHue B )KUIKOCTH M rase.
3akoH [Tackansa»

18

18

19

https://m.edsoo.ru/CG5POSNWO

https://m.edsoo.ru/K7T1219UC

https://m.edsoo.ru/UHHC5SRB6W

38
39

Coobmarommecs Cocyabl

I'mapasauyeckuit mpecc

19
20

https://m.edsoo.ru/7HDBMDHR?2
https://m.edsoo.ru/67X2LF396

40

Manomertpsl. [lopuaeBon
JKHJIKOCTHEIM HAcOC

20

https://m.edsoo.ru/5G846G718

41

Atmocdepa 3emn. [Ipuanns
CyIIECTBOBaHUS BO3YIIHOMN
000y0uKkH 3emiau. 3aBUCHMOCTD
aTMOC(hEpHOTO JaBJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

21

https://m.edsoo.ru/DRQ6ZPWIM

42

43

Bec Bo3ayxa. ATmMochepHoe
JIaBJICHUE

N3mepenue atmocdepHoro
nasyieHus. OneiT Toppuueu

21

22

https://m.edsoo.ru/PYRNEDISY

https://m.edsoo.ru/2183TIPD4



https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4

44

3aBUCHUMOCTB aTMOC(EepHOTO
JIaBJICHHS OT BBICOTHI HAJT
YPOBHEM MOpsI

22

https://m.edsoo.ru/YWIFWMZI1J

45

bapomerp-anepounn.
ATMmocdepHoe JaBieHe Ha
PAa3JIMYHBIX BBICOTAX

23

https://m.edsoo.ru/ WBNXTP7GR

46

47

Penrenue 3amad mo reme
"ATtmocdepHoe naBneHue"

I[eﬁCTBHe KHUIKOCTH M ra3a Ha
INOTPY’KEHHOC B HUX TECJIO.
ApXI/IMe,Z[OBa CHJIa

23

24

https://m.edsoo.su/YWVWL5TA1

https://m.edsoo.ru/SMG9FR466

48

JlaGopaTtopHast pabota-4

«OrnpeneneHre BhITATKUBAIOIICH

CHUJIbL, JEHUCTBYIOLLIEH Ha TEIO,
MOTPY>KEHHOE B KUJKOCTb)»

24

https://m.edsoo.ru/7U40IDLK2

49

JlaGopaTtopHas pabota-5 mo
teMe «McenenoBanue
3aBUCHMOCTH Beca Teja B BOJE
0T 00bEMa MOTrpy>KEHHOH B
JKUJKOCTh YaCTH TeJla»

25

https://m.edsoo.ru/OUOBGKKSW

50

51

52

IInaBanue Ten

JlaGopatopHas pabora-6
"KoHcTpyupoBaHue apeomerpa
WJIM KOHCTPYHUPOBAHUE JIOAKU U
OTpeieNieHne €€
rpy30MOaABEMHOCTH"

Pemenue 3agau no remam:
«I1naBanue cynos.

25

26

26

https://m.edsoo.ru/UMAE9Q10Y

https://m.edsoo.ru/BGOVBS63P

https://m.edsoo.ru/R7VHLA60Q



https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q

BosgyxomnnaBanue», «JlaBienue
TBEPJBIX TEJN, )KUJIKOCTEH 1
ra3oB»

53

KontponsHas padora-2 o teme
«/laBiIleHHME TBEPIBIX TEI,
JKUJAKOCTEN U Ta30BY

27

https://m.edsoo.ru/DWLOWQXQZ

54

Paspen

Mexanuyeckasi pabota

. PaboTta u mowwHOCTb. IHeprua (12u)

27

https://m.edsoo.ru/1YIR6J7L5

55

MomHocts. Eaunnuiist
MOIITHOCTH

28

https://m.edsoo.ru/4UUXIHR1X

56

57

Vpok-uccienoanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NPH
noabEME I10 JIeCTHHIIE"

[Ipocthie MexaHU3MBbI. PhIyar.
PaBHOBecue cuit Ha ppruare

28

29

https://m.edsoo.ru/GDB065558

https://m.edsoo.ru/8YRUOUGS2

58

Poruaru B TexHuke, ObITY U
npupoje. JlaboparopHast padoTa-
7 «HccnenoBanue ycinoBui
paBHOBECHSI pplUara»

0.5

29

https://m.edsoo.ru/KR7VOIXUT

59

60

Pemrenue 3agad mo reme
«YCnoBUS paBHOBECHSI pblUaray

Koadduument nonesnoro
NEeUCTBUS MEXaHN3Ma.
JlaGopaTopHas pabora -8
«M3mepenune KII/] HaknoHHOM
IJIOCKOCTH

0.5

30

30

https://m.edsoo.ru/6AXDHFS8N

https://m.edsoo.ru/4AYEYZDMW

61

Pemenue 3amnay mo Teme
"Pabota, momtaocTs, KIT/1"

31

https://m.edsoo.ru/VF5XBQLVS



https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS

62

Wrorosas KoHTpoJIbHASA paboTa
(x/p-3)

31

https://m.edsoo.ru/7SLMREDY1

63

64

65

66

Mexanuyeckas dHEprusl.
Kunernyeckas n noreHuuanbHas
SHEPIHUs

3aKoH COXpaHCHUA
MEXaHUYeCKOM SHEpIruun

VYPpOK-3KCIIEpUMEHT 110 TEME
"DKCIIepUMEHTaIbHOE
ompeecHue N3MCHEHUS
KUHETHYSCKOH W IMOTSHIINAILHOMN
SHEPIHH MPU CKaThIBAHUH TeJa
10 HAKJIOHHOH IINTOCKOCTH"

O06061enue 1o TeMe «PaboTta u
MOIIIHOCTb. DHEPTU»

32

32

33

33

https://m.edsoo.ru/3HQE7HOYK

https://m.edsoo.ru/46Y22ZPME

https://m.edsoo.ru/SM7E7YTZC

https://m.edsoo.ru/AECZ9T7EC

67

Pabora ¢ TekcTamMu o TeMe
"MexaHnndeckoe aBrxeHue"

34

https://m.edsoo.ru/MJJPGGSA3

68

PaGora ¢ TekcTamu o Teme
"PaboTa. MomtHocTs. JHeprus"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

12

34

https://m.edsoo.ru/XT2SMNZYM



https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

KasengapHo-teMaTnyeckoe IiiaHMPOBaHHE 8 KIIACC

Ne i/t

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Yyeouas
HexeJs

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE pecypchl

Pasgen 1. TennoBble ABneHua (284)

OCHOBHBIE ITOJIOKCHHS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU U UX OIBITHBIE
MOJATBEPKICHUS

Macca u pazmep aTOMOB U
MOJIEKYJI

https://m.edsoo.ru/10BIEJ8GQ

https://m.edsoo.ru/OMIN4E3EH

Mopaenu TBEpIOTO, )KUIAKOTO U
ra3o00pa3HOro COCTOSTHUM
BEILIECTBA

https://m.edsoo.ru/HVW3IWMRAS

OOBscHEHNE CBOWMCTB
TBEPJIOTO, KUJIKOTO U
ra3z000pa3HOro COCTOSTHUMN
BEIIECTBA HA OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKON TEeOpUHu

https://m.edsoo.ru/DJYTZQHS83

Kpucranmnmueckue n
amopHbIe Tena

https://m.edsoo.ru/8G73PVM40

CmauuBanue u
KalWJUIIPHOCTb.
[ToBepXxHOCTHOE HaATsKEHUE

TenoBoe pacimmpenue u
cKaTue

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

https://m.edso0.ru/I3N3OKS8L



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L

Temneparypa. CBsi3b
TeMIIepaTypbl CO CKOPOCTHIO
TEIUIOBOTO JIBMKEHHSI YaCTHUI]

https://m.edsoo.ru/5SXSV6F15B

BnyTtpeHnHss sHeprusi.
CriocoOb1 U3MEHEHUS
BHYTPEHHEN SHEPIUU

https://m.edsoo.ru/BBVCI9IMH6

10

11

12

Bune! Teronepenayu
Ypok-koHbepeHIus
"IIpakTuueckoe
HCIOJIb30BaHUE TETIOBBIX
CBOMCTB BEIIECTB U
MaTepUasoB B LEJSIX
sHeprocoepexeHus "

KommyecTBO TEIIIOTHI.
VY aenpHas TEMI0€MKOCTh

https://m.edsoo.ru/ WF4J3070P

https://m.edsoo.ru/UU910QFZW

https://m.edsoo.ru/88291DDIZ

13

YpaBHEHHE TEIIOBOTO
Oananca. TermooOMeH u
TEIUIOBOE PaBHOBECHE

https://m.edsoo.ru/P52QUVQJE

14

Jlaboparopnast pabora-1
"HccenoBaHue IBIEHUS
TEII000MeHa IpH
CMEIINBAaHUH XOJOJIHON 1
ropstuei Boab!"

https://m.edsoo.ru/FR2ZN6N5SGV

15

Pacuer koandecTBa TEIIOTHI,
HE00XOIUMOTO I
HarpeBaHus Tejaa 1
BBIZICJISIEMOTO MM TIPH
OXJIAXKICHUH

https://m.edsoo.ru/JSMRA1APW



https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW

16

Jlaboparopuas pabora-2
"OnpenaeneHue yaeiabHON
TEIIOEMKOCTH BellecTna"

https://m.edsoo.ru/40IT1ZJAH

17

18

19

DHeprus ToIMBa. Y aenbHas
TEIJI0Ta CTOPAHUS

[InaBneHue u oTBepIeBaHUE
KPUCTAJUTHYECKUX TEll.
VY nenpHasg TeruioTa IUIaBJICHUS

Jlaboparopnas paboTa-3

"Onpenenenue yaenbHOU
TEIUIOTHI IUIAaBJIEHU JIpaa"

10

https://m.edso0o.ru/683AIXYWS8

https://m.edsoo.ru/JHE5SA1PJF

https://m.edsoo.ru/LCQXVHGHD

20

[TapoobpazoBanue u
KoHIeHcalus. Mcnapenne

10

https://m.edsoo.ru/CQG4DQKML

21

Kunienne. Y neapHas Temiora
napooOpa3oBaHus U
KOHJIEHCAIIMN. 3aBUCUMOCTD
TEeMIIepaTypbl KUTICHUS OT
aTMoc(hepHOro JaBIeHUS

11

https://m.edsoo.ru/Y7HDIM2GZ

22

BuaxxHocTh BO3TYyXA.
Jlaboparopnast pabota-4
"OnpeneneHne OTHOCUTEIHHOM
BJIQXKHOCTH Bo3ayxa"

11

https://m.edsoo.ru/7KP37W0J1

23

24

Pemenue 3amau Ha
ompeiereHUE BIaKHOCTH
BO3/IyXa

[TpuHIUIB pabOTHI TETIIIOBBIX

nsurareneif. [lapoBast TypOuHa.

12

12

https://m.edsoo.ru/N4XJEXGAL

https://m.eds0o0.ru/6BKWSWYG6



https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6

JIBuraresb BHyTPEHHETO
CropaHus

25

26

27

28

KII/ TermoBoro nBurarens.
TeruioBble ABUTATENN U
3al1UTa OKPYKAIOIIECH Cpeabl
3aKOH COXpaHEHUs U
MIPEBpAICHUS YHEPTUHU B
TEIUIOBBIX ITpoLeccax

[ToaroroBka Kk KOHTPOJIBHOU
pabore o Teme "TermoBbie
sBieHus. l3menenue
arperaTHbIX COCTOSTHUI
BenecTna"

Kontponbnas padora-1 mo
TeMe ""TernnoBble SIBJICHUS.
N3meHeHune arperaTHbIX
COCTOSIHUHM BelecTBa"

Paspgen 2. dneKTpuueckue n MarHuTHbole AsneHusa (374)

13

13

14

14

https://m.edsoo.ru/UJA3IDRDOH

https://m.edsoo.ru/B1KX6RPQ9

https://m.edsoo.ru/9AQ53CC7C

https://m.edsoo.ru/0X03133KU

29

Onextpuzarus Ten. [[Ba pona
INEKTPUICCKUX 3aPSIOB

1

15

https://m.edsoo.ru/9E8SKDQMD

30

31

32

Ypoxk-uccienoBanue
"DnexTpuzanus Ten
WHIYyKIHEH U IIPU
CONPUKOCHOBEHUH"
B3aumopencTBue 3apsyKeHHBIX
ten. 3akoH Kynona

DNEKTPUUECKOE MOJIE.
HanpsixeHHOCTD

15

16

16

https://m.edsoo.ru/JALQFK67])

https://m.edsoo.ru/LIJCQZZS9

https://m.eds00.ru/N79CZGZ1J



https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J

ANEKTPUYECKOTO TOJISL.
[TpunHimn cyneprno3unun
ANEKTPUUYECKUX TMOJIeH

33

Hocurenu snexkrpuyeckux
3apsA70B. DJIEMEHTAPHBIN
3apsan. CtpoeHue atoma

17

https://m.edsoo.ru/AFOIKADMV

34

35

36

[TpoBOAHUKYN U AUIIICKTPUKH.
3aKOH COXpaHEHUs
AIIEKTPUYECKOT0 3apsaa

Pemenue 3amay Ha
IIPUMCHCHHEC CBOMCTB
QJICKTPHUUYCCKUX 3apsa10B

O00011IeHIE IO TEME
"DeKTpuUecKue 3apsabl.
3apsKeHHbIE Tela U UX
B3aMMOJICHCTBHS."

17

18

18

https://m.edsoo.ru/U8JR991PB

https://m.edsoo.ru/SXWWOSWIJ5

https://m.edsoo.ru/ZISSW4Z7W

37

DNeKTpUUeCKUi TOK, yCIOBUS
€ro CyIIeCTBOBAaHUS.
VICTOYHHKH 37IEKTPHUUECKOTO
TOKa

19

https://m.edsoo.ru/ISIMP3J3M

38

JIeNCTBUS DIEKTPUYECKOTO
TOKa

19

https://m.edsoo.ru/Q8WUTCKVT

39

40

Ypoxk-uccienoBanue

" JleficTBHE 3IEKTPUIECKOTO
T0JI Ha IPOBOJIHUKH U
JUDJIEKTPUKA"

DNEeKTpUUYECKU TOK B
MeTaJulax, KUIKOCTAX U ra3ax

20

20

https://m.edsoo.ru/ZHMKZM4JU

https://m.edsoo.ru/E4COOOYPF



https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF

41

DneKkTpruyecKas 1ernb 1 e€
COCTaBHBIE YACTH

21

https://m.edsoo.ru/ROW7KUDDO

42

43

44

45

46

47

Cuna toxka. JlabopaTopHas
pabota-5 "U3mepenue u
peryiaupoBaHue CHIIbI TokKa"

DIEeKTpUUECKOE HATIPSKEHHE.
Bonbsr™etp. JTaGoparopHas
pabota-6 "U3mepenue u
peryiaupoBaHue HanmpspKeHUs "

COHpOTI/IBJ'IeHI/Ie IMpOBOAHHKA.
YaenpHOE COIIPOTUBJICHUC
BCIICCTBA

Jlaboparopnas pabora-7
"3aBUCUMOCTD 3JIEKTPUUYECKOTO
COTMPOTUBIIEHUS IPOBOIHUKA
OT €ro JJIMHBI, TUIOIaIN
MONEPEYHOI0 CEYEHUS U
Marepuana"

3aBUCUMOCTH CUJIBI TOKA OT
HanpsbkeHus. 3akoH OMma a1
ydacTKa [enu

Jlabopartopnast pabora-8
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa M HaMpsHKEHHS Ha
pesuctope"

0.5

0.5

21

22

22

23

23

24

https://m.edsoo.ru/9LHH7UNJI

https://m.edsoo.ru/X7P0JOFGH

https://m.edsoo.ru/ESUOQSPC4G

https://m.edsoo.ru/4JDASGZNX

https://m.edsoo.ru/VEZPE7Q8Q

https://m.edsoo.ru/X5THIN3RM



https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM

48

IlocaenoBarenbHOE U
napajuieIbHOE COCTUHECHUS
MTPOBOTHUKOB

24

https://m.edsoo.ru/HJ99Q3493

49

Jlaboparopuas pabota-9

"[IpoBepka mpaBuiIa CIOKEHUS

HaIpsHKEHUHN IIPU
II0CJIEZI0BATEILHOM

COEIMHEHUH JIBYX PE3UCTOPOB"

25

https://m.edsoo.ru/VQ3VYPOTS

50

Jlaboparopuas padota-10
"[IpoBepka mpaBuia AJis CUITBI
TOKa TIPH NapaJUICITLHOM
COCMHEHHUH PE3UCTOPORB"

25

https://m.edsoo.ru/DPAXG8PZJ

51

Pemenne 3anay Ha
npuMeHeHue 3akona Oma s
Pa3IMYHOTO COSAMHEHUS
MIPOBOTHUKOB

26

https://m.edsoo.ru/19ZEFKZZ74

52

53

54

PaboTa 1 MOITHOCTb
AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoyna-Jlenna
JlaGopatopHnas pabora-11
"OnpeneneHue paboThl U
MOIITHOCTH AJIEKTPHYECKOTO
ToKa"

DneKTpUUECKHe UENH U
NOTPEOUTENH IIEKTPUUECKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

26

27

27

https://m.edsoo.ru/40AIXYN3H

https://m.edsoo.ru/VR92V8JHA

https://m.edsoo.ru/1L3KZ2XLM



https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM

55

Pabora ¢ TekcTamu 1mo Teme
"TIoCTOSIHHBIN ANEKTPUUECKUI

TOK

28

https://m.edsoo.ru/EQRLKPT1U

56

IToBTOpenue no reme
"DeKTpUUeCcKue 3apsbl.
3apspKeHHBIE Tela U UX
B3auMoaercTBUA. I10CTOSIHHBIN
AJIEKTPUYECKUM TOK"

28

https://m.edsoo.ru/RTA1IB1C5

57

O000111eHIE TIO TEME

"[IoCTOSIHHBIN 37EKTPUUYECKUI

TOK"

29

https://m.edsoo.ru/ZISSW4Z7W

58

58

ITocTosTHHBIE MArHUTHI, KX
B3aUMO/JIEVICTBHE
Ypok-uccienoBaHue

"N3yuenue nosnen NOCTOSHHBIX
MarHurToB"

29

29

https://m.edsoo.ru/KL1ZHIKQF

https://m.edsoo.ru/1GL7RIQOR

59

MaruutHOe 110J1e. MargautHoe
oje 3eMIIN U ero 3Ha4YeHue
IUTSL S)KU3HU Ha 3eMiie

30

https://m.edsoo.ru/R3XXJCRVK

60

OmnsiT Opcrena. MarauTtHoe
I10JI€ IEKTPUIECKOr0 TOKa
MarauTtHoe 1nose KaTyIiKH ¢
TOKOM

30

https://m.edsoo.ru/PC1DMV4ID

61

62

NToroBas KOHTPOAbHasA paboTa

IIpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE.
JlaGopatopnas pabora-12
"U3yueHue nencTBus

0.5

31

31

https://m.edsoo.ru/KGEXDIUWD



https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD

MAar"duTHOTO IIOJIS Ha
MPOBOJHUK C TOKOM"

63

64

DNeKTpOABUTATEINb
MMOCTOSTHHOTO TOKa.
Hcnonb3oBanue
3JIEKTPOJIBUTATENCH B
TEXHUYECKUX YCTPONUCTBAX U
Ha TpaHcnopte. JlaboparopHas
pabora-13 "KonctpyupoBanue
U U3y4eHue paboThl
aleKTpoaBUrarens"

OnbiTel Papajes. 3aKoH

3J€KTPOMAarHUTHON MHIYKIUU.
IIpaBuio Jlenna

0,5

32

32

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

https://m.edsoo.ru/YSDW34FV0

65

Onektporereparop. CrocoOs
MTOJTyYEHUS IIEKTPUIECKON
JHEPruu. DJIEKTPOCTAHLINU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPrUHU

33

https://m.edsoo.ru/LM1C70D7A

66

O06o001enue Mo TeMe
"DeKTprUUeCcKue U MarHUTHbBIC
SABJICHHS"

33

https://m.edsoo.ru/APBXXTADS

67

68

Pabora ¢ Tekcrtamu o Teme
"TemoBble sBIIEHUA"

PaGora ¢ Tekcrtamu o teme
"MaruuTtHble aBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

15

34

34

https://m.eds00.ru/4B8GKYQ1X

https://m.edsoo.ru/ISHXLLTXX



https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

KaneHngapHo-remaTu4eckoe nJiaHUPOBaHUe

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

9 KUIIACC

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Yyeouas
HexeJs

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

Paspgen 1. MexaHunueckue asneHusa (40u)

MexaHudeckoe JBHXKCHUC.
MaTepI/IaHBHaSI TOYKa

Cucrema orcyera.
OTHOCHUTEILHOCTD
MCXaHHMYCCKOI'O ABMXKCHU A

https://m.edsoo.ru/UP3I88VCD

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE IPSIMOJIMHEWHOE
JBUKECHUE

https://m.edsoo.ru/E65RWOZKO0

HepaBaomepHoe
MPSIMOJIMHEMHOE IBUKEHUE.
Cpenusis 1 MTHOBEHHAs
CKOPOCTH

IIpssmMonuneiHoe
PaBHOYCKOPEHHOE JIBUJKEHUE.
Yckopenue

CxopocTh NPSIMOIMHENHOTO
PaBHOYCKOPEHHOT'O IBHIKEHHUS.
I'padux ckopocTH

https://m.edsoo.ru/L043PYTGB

https://m.edsoo.ru/SKUYWCHBO

https://m.edsoo.ru/HXCDF3ZC8

JlabGopaTtopHas padora -1
"OnpeneneHne yCKOpeHus Tena
MIPH PAaBHOYCKOPEHHOM
JBUKCHHUH 110 HAKIIOHHON
MJI0CKOCTH"

https://m.edsoo.ru/1KKINJFOS8



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8

CB00OIHOE TaJIEHUE TEIL.

8 https://m.eds00.rt/NMQA4GGEQ
OnbiThl [Manues
PaBHOMEpHOE ABMXKEHUE 110
okpy>kHocTH. [lepron u yacrora

9 N https://m.edsoo.ru/PVRBIDTTH
oOpamenust. JIuneitnas u
YIJI0Basi CKOPOCTH

EHTPOCTPEMUTEIBHOE

10 Herrtpoctp https://m.edsoo.ru/OSLFGWFZY
YCKOpEHHUe
[Tepsriii 3akoH HproTOHA.

11 https://m.edsoo.ru/T4ADTURL3K
BekTop cuibl
Bropoii 3akoH HeroToHa.

12 5 https://m.edsoo.ru/5A28NGVEV
PaBHOpelicTBYIOIIAA crita
Tperuii 3akon HerotoHa.

13 https://m.edsoo.ru/XPFYG64RM
Cyniepnio3unius Cui
Pemenu

14 © Sa/1a7 Ha HpUMEHEHHC https://m.edsoo.rt/GEM2S4HK9
3akoHOB HploTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
Pemenue 3ampau no reme «Cuna

16 A https://m.edsoo.ru/HML1AMN12
yOPYTOCTH
Jlaboparopnast pabora -2

17 «OmnpeneneHne KECTKOCTU https://m.edsoo.ru/T4PAJAFV1
MIPYKUHBDY

18 Cuna TpeHus https://m.edsoo.ru/BAWPRASI7
Pemenue 3ampau no reme «Cuna

19 A https://m.edsoo.ru/PJDH2DCI9T
TPEHUS»
Jlaboparopnas pabora -3

20 "Onpenenenne kodhdunmrenta https://m.edsoo.ru/CS6RD8K X8

TpPEHUs CKOJIbKEeHus"



https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8

21

Pemrenue 3agad mo reme
"3akonsl Herotona. Cuna
ynpyroctu. Cuia Tpenus’"

https://m.edsoo.ru/VT3T38KBU

22

Cuia TSKEeCTH U 3aKOH
BCEMHUPHOTO TATOTCHUSI.
YckopeHue cBOOOTHOTO
naJIcHUs

https://m.edsoo.ru/MEETXGF6Q

23

VYpoxk-koupepenuus "IBrxenue
TEJ BOKPYT I'PaBUTAIIMOHHOTO
uentpa (CosHeyHast cucrtema).
lanaktuku"

https://m.edsoo.ru/BLGGQ9259

24

25

Pemenue 3amau mo teme "Cuna
TSDKECTU U 3aKOH BCEMUPHOTO
TArOTEHUS"

IlepBas kocMHUECKask CKOPOCTb.
HesecomocTs 1 neperpysku

https://m.edsoo.ru/VO2GV8YAT

https://m.edsoo.ru/563XRG6ED

26

27

PaBHOBEeCHE MaTepuaibHOI
TOYKH. AOCOIIOTHO TBEPOE
teno. PaBHoBecue TBEPAOTO
Teja ¢ 3aKpEIIEHHON OChIO
BpauieHusi. MOMEHT CHJIBI.
lenTtp TsKECTH

PaBHOBeCcue MatepuaibHON
TOYKH. AGCOIIOTHO TBEPOE
teno. PaBHoBecue TBEPAOTO
TeJla ¢ 3aKPEIIEHHON OChIO
BpauieHus1. MOMEHT CHJIBI.
LenTp Ts0KECTH

https://m.edsoo.ru/AONEMB459

https://m.edsoo.ru/GAMQW4SLS



https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS

28

Pemrenue 3agad mo reme
"MowmeHnT cunbl. Llentp
TsHKecTH"

10

https://m.edsoo.ru/0QJSN205C

29

IToaroroBka K KOHTPOJIBLHON

pabote mo Teme "MexaHUYECKOE

nBmkeHue. Bzaumonencraue

TEI

10

https://m.edsoo.ru/8D7SUVXS5]

30

31

32

KonTponbHas padora-1 o teme

"MexaHnYeCKOe IBUKEHE.
Bzaumoneiictue Ten"

Nmnynsc Tena. Umiynsce cubl.

3aKOH COXpaHEHMsI UMILYJIbCA.
VYupyroe u Heynpyroe
B3aUMOJICICTBUE

Permrennie 3agau mo reMme "3aKkoH

COXpaHEHHUs uMIrysbca'

10

11

11

https://m.edsoo.ru/J1BOUJ2YG

https://m.edsoo.ru/7PISBWQD2

https://m.edsoo.ru/LQO6EH&F9

33

VYpok-koHpepeHus
"PeakTHBHOE NBMKECHUE B
IIPUPOJIE U TEXHUKE"

11

https://m.edsoo.ru/3UH32H4RL

34

35

36

Mexanudeckas pabora u
MOIIHOCTH

Pabota cuitbl TSKECTH, CUITBI
YOPYTOCTH U CUJIBI TPEHUS

JlaGopatopHnas pabora -4
«Ompenenenue pabOThI CUITBI
TPEHHUs IPU PaBHOMEPHOM
JBYDKEHUH TeJa 1o

FOpHSOHTaHLHOﬁ IMOBCPXHOCTU»

12

12

12

https://m.edsoo.ru/FCOHVOYXP

https://m.edsoo.ru/Y4H20OMDHI

https://m.edsoo.ru/609HFE1P8



https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8

CBs3b 9HEprUH U pabOTHI.

37 1 13 https://m.edsoo.ru/ZIFB7L5EF
[ToTeHuanpHas SHEPTH
Kunernueckas sneprusi.

38 TeopeMa 0 KUHETUYECKOU 1 13 https://m.edsoo.ru/WKXL7NXVR
SHEPTUU
3aK0oH COXpaHEHUs YHEPTUH B

39 1 13 https://m.edsoo.ru/FMM2S69EB
MeXaHUKe
Jlaboparopnas paboTa-5

40 «H3yuenue 3aKkoHa COXpaHEHUS 1 1 14 https://m.edso00.ru/0TVKEKIXB

QHCPIHUN»

Paspgen 2. MexaHuueckue KonebaHua n sonHa (15u)

KonebarensHoE IBUKEHNUE U €T0
41 A 1 14 https://m.edsoo.ru/3EQ3BHBZ3
XapaKTePUCTHKHU

3aryxaromue KojiebaHusl.
42 BriHyxieHHbIE KOJIEOaHMS. 1 14 https://m.edsoo.ru/I3ZKD2M 12

Pezonanc

MareMaTnyeckuil ¥ Npy>KUHHBIA

43 1 15 https://m.edsoo.ru/O71PZDM1 1

MasiTHHUKH

Ypoxk-uccienoBanue

«3aBUCUMOCTh TEpUOa

44 1 1 15 https://m.edsoo.ru/BACA6R4KS

KOoJIe0aHUI OT JKECTKOCTH
MIPY>KUHBI U MAcChl TPy3a»

[IpeBpamienue sHepruu npu

45 1 15 https://m.edsoo.ru/RPN7BU655

MeXaHHYECKUX KOJIeOaHUsIX

JlaGopatopHnas pabora -6
«OrmpeneneHue YacToThl U

46 .
nepuoJia KojaeOaHuit

1 1 16 https://m.edsoo.ru/FV1Y2NUGC

MIPYKUHHOT'O MASITHUKA»



https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC

47

48

Jlaboparopuas pabora -7
«I[TpoBepka HE3aBUCUMOCTH
nepuoa KojiebaHuii rpysa,
MOJIBEIICHHOTO K HUTH, OT
MacChl Tpy3a»

Mexannueckue BOJIHBI.

CBoiicTBa MEXAaHUYECKUX BOJIH.

HpOI[OJ'IBHBIC H IIOIICPCYHBIC
BOJIHBI

16

16

https://m.edsoo.ru/6YGEHWS&DT

https://m.edsoo.ru/QHBQ3U5SXV

49

VYpoxk-koHpepeHuus
"MexaHn4YeCKHe BOIHBI B
TBEPAOM Teie. CelicMruYecKre
BOJHBI"

17

https://m.edsoo.ru/6PNOHXSJA

50

51

52

3Byk. Pacnipoctpanenue u
OTpa)KeHHE 3ByKa
Ypoxk-uccienoBanue
"HaOroqeHne 3aBUCUMOCTH

BBICOTHI 3ByKa OT 4acTOTHI"

FpOMKOCTB 3BYKa U BbBICOTA
TOHA. AKYCTI/I"ICCKI/II\/’I PE30HaHC

17

17

18

https://m.edsoo.ru/NTZLRXDBS5

https://m.edsoo.ru/SRPRGGZVS

https://m.edsoo.ru/AOY3HSN3G

53

VYpok-koHpepeHus
"VabpTpa3Byk U nH(pa3ByK B
IIPUPOJE U TEXHUKE"

18

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1o Teme "3aKoHbI
coxpaHeHusa. MexaHn4ecKue
KoJIcOaHMs U BOJIHEI"

18

https://m.edsoo.ru/7YAJAVS5TM



https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M

55

Konrponsnas padora-2 mo Teme
"3aKOHBI COXpaHEHHUS.
Mexanuueckue KoyiebaHus u
BOJIHBI"

19

https://m.edsoo.ru/ZVD7744VH

Paspen

. DNIeKTPOMarHMTHOE Mo/ U 3/IeKTPOMArHUTHbIE BOAHbI (64)

56

57

DNeKTpOMarHuTHOE IoJIe.
9HeKTpOMaFHI/ITHLIe BOJIHBI

CBoiicTBa 3JIEKTPOMarHUTHBIX
BOJIH

1

19

19

https://m.edsoo.ru/KAKC7HSCG

58

VYpoxk-koupepennus "Llkana
3JIEKTPOMATrHUTHBIX BOJIH.
Hcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJIs
COTOBOM CBS3U"

20

https://m.edsoo.ru/7E1J2VY03

59

Ypok-uccnenosanue "N3yuenue
CBOMCTB 3JIEKTPOMArHUTHBIX
BOJIH C IIOMOIIBI0 MOOHILHOT'O
tenedona”

20

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3agad Ha onpeneneHue
qaCcTOThI U JJINHBI
3JIEKTPOMATHUTHOMN BOJIHBI

20

https://m.edsoo.ru/WIGCO6QSN

61

Paspen

62

4,

DneKTpoMaruuTHas Ipupoaa
cBera. CKOpOCTh CBETA.
BousiHOBBIE CBOMICTBA CBETA
CeeToBble ABAeHuUs (15u)
Hcrounnku cBera.
[IpssMonuneiHOe

21

21

https://m.edsoo.ru/ZFGOBMGFX

https://m.edsoo.ru/NLIADWAXN



https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN

pacrpocTpaHeHUE CBETA.
3atmenust CosHia v JIyHbl

63

3aKOH OTpa)KEHHUS CBETA.
3epkana. Pemenue 3a1au Ha
MIPUMEHEHHE 3aKOHA OTPAKCHHUS
cBeTa

21

https://m.edsoo.ru/QONUKCDOB

64

65

66

67

68

[Ipenomnenue cBera. 3akoH
IIPEIOMJIEHUS CBETa

ITonnoe BHYTPCHHEC OTPAKCHUC
cBeTa. Mcnonp30BaHuE MOJTHOTO
BHYTPCHHETO OTPAXKXCHUA B
OIITHYCCKHUX CBCTOBOAAX

JlaboparopHnast pabora -8
"UccaenoBaHue 3aBUCUMOCTH
yTjia MpeJIoOMIICHHUS CBETOBOTO
Jy4a OT yrJjia najeHus Ha

rpaHuIle "BO31yX-CTEKIIO
VYpoxk-koHpepeHuus

"M cnonb30BaHUE MOJTHOTO
BHYTPEHHETO OTPAKECHHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBS3B"

JInmu3el. OnTudeckas cuia
JIMH3bI

22

22

22

23

23

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZ7HV6E2W

https://m.edsoo.ru/R800OIT10S

https://m.edsoo.ru/0L9F63ZRU

https://m.edsoo.ru/ZV702L97F

69

70

[Toctpoenue n3odpaxeHuii B
JIMH3aX

JlaGopatopHnas pabora -9
"Onpenenenue GpoKycHOTO

23

24

https://m.edsoo.ru/MWU2YHLIN

https://m.edsoo.ru/3XTVNZNJJ



https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
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IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

1.3

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOG SABJICHUC

pacrio3HaBaTh NPOSIBIEHUE HU3YUEHHBIX (U3UUYECKUX SBICHUH B
OKpY’KaloIeM MHUpE, B TOM YHcie (GU3NIECKUE SIBICHHUS B IPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B yueOHYI0, BBIACIATD

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

1.4

ONMCHIBATh M3yUEHHBIE CBOICTBa Tel U (pU3MUECKUE SIBICHUS,
UCHONb3yd (PU3MUYECKHE BETUYMHBI, HPU ONMCAHUM IPABUIBHO
TPaKTOBaTh (U3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, WX
0o0O3HaYeHUsT M eIUMHHMIBl (U3NYECKUX BEJIWYMH, HAXOAWUTh
(opMyIbl, CBS3bIBAIOIINE JIaHHYH (PU3UYECKYI0 BEIMYHMHY C
JPYTUMH BETMUYMHAMM, CTPOUTH IpaUKH N3yUEHHBIX 3aBUCUMOCTEH

(hbUBUYECKUX BEIMYUH

1.5

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3Ysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JaBaTb CJIOBCCHYIO
(I)OpMan/IpOBKy 3aKOHa MW 3alucCbIiBaTb €10 MaTCMaTHYCCKOC

BBIPAKCHHE

1.6

OOBSACHATH (PU3UYECKHE SBJICHUS, POILIECCHl U CBOWCTBA Tell, B TOM
4ylucllie MU B KOHTEKCTE CHUTyaluil MpakTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISIBIATH NPUYMHHO-CIIEIACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHHe M3 | — 2 JIOrMYecKkux IaroB ¢ omopoil Ha 1 — 2
W3YYEHHBIX CBOMCTBA (U3WYECKUX SBJICHUH, (U3NYECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTU




1.7

pemaTth pacyéTHbie 3a1aud B 1 — 2 nelcTBUs, UCTIONB3Ysl 3aKOHBI U
(dbopMynbl, cBsi3bIBatOlME (U3MUECKHE BEJIIMYUHBL: HAa OCHOBE
aHaluM3a yCJIOBMS  3a/Jadd  3alMUChIBaThb  KpPaTKOe  yCIIOBHE,
MOJCTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYJBI U TMPOBOIUTH
pacuéTel, HAXOAWUTh CIPABOYHBIE JaHHBIC, HEOOXOIUMEBIC IS
peuieHuss  3a1ad, OLCHUBAaTh  PEAMCTUYHOCTh  IOJYYEHHOH

(hU3HUECKON BETUIMHBI

1.8

pacrmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO DPELIUTh MPH TTOMOIIU
(u3MYeCKUX METOAOB, B ONHCAHUM HCCJIEIOBAaHUS BBIIEIATH
MpoBepsieMoe  MpEeArnoyioxkeHue  (rumoresy),  pasiauyarb U
WHTEPIPETUPOBATh IMOJYUYECHHBIN pe3ylbTaT, HAXOAUTh OIIUOKU B

XO0J¢€ OIlbITa, ACJaTh BBIBOJBLI I10 €TI0 pE3yJjibTaTaM

1.9

1.10

MPOBOJIUTH OTMBITHl 1O HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIH
¢bu3nueckux  CBOWCTB  Tei:  (opMyiaHpoBaTh  MPOBEPSIEMbIE
NPENOIOKEeHNsI, COOUpaTh YCTAHOBKY U3  TPEAJIOKECHHOTO

O60py,I[OBaHI/I$I, 3alIMChIBATh X0/ OIIbITa U (I)OpMyJ'II/IpOBaTB BBIBOJbI

BBIIIOJIHATD NPSAMBIE U3MEPEHUSA C UCIOJIB30BAHUEM aHAJIOIOBBIX U
U POBBIX MPUOOPOB, 3AMKUCHIBATH MMOKA3aHHs MPHOOPOB C YIETOM

3aJlaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTHh  HMCCJIEIOBAHUE 3aBHUCHMOCTH OJHOM  (DU3UUECKOI
BEJIMYMHBI OT JPYrOMl C HCIIOJIB30BAHUEM MPSIMBIX H3MEPEHHU,
y4acTBOBAaTh B IJIAHUPOBAHMM YYEOHOTO HCCIIEAOBaHHS, COOMpPATh
YCTAHOBKY M BBINOJHATh HM3MEPEHMS, CIEeNys IPEIIOKEHHOMY
miaaHy, (UKCUPOBATh pPE3yibTaThl TOJYYCHHOM 3aBUCHMOCTH
(U3MYECKUX BEIUYUH B BUJAE MPEATOKEHHBIX TaOIUIl U TPapuKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

1.13

MMPOBOANTE KOCBCHHBLIC HN3MCPCHUA q)mnqecxnx BCJIMYHH, CICOYys
HpeﬂHOX(eHHOﬁ HHCTPYKIHHU: IIprU  BBIIIOJIHCHUU H3MepeHHfI
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

CO6JIIO,I[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a60paTOpPHBIM 000PYyI0BAaHUEM

1.14

YKa3bIBaTb IPHUHIOUIIBI )ICfICTBI/ISI HpI/I60pOB N TCXHHUYCCKUX
YCTpOfICTB, XapaKTCPU30BaTb HNPHUHIHIILI ,Z[CﬁCTBPIH HU3YUYCHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX ONMCAHUSA,




1.15

UCTOJB3ysd 3HAHUS O CBOWCTBAaX (DU3MYECKHX SBICHUH H
Heo0XouMble (U3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOAMUTH THpUMEphbl (HAXOOUTh HHPOPMALUMIO O IPUMEPAX)
MPAaKTUYECKOTO  HCIOJIb30BaHUS  (PM3MUECKUX  3HAHUH B
MIOBCEJTHEBHON KM3HM i1 obOecriedeHus O€30MacHOCTH  IpH
oOpamieHun ¢ mnpuOopaMM W TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHHs 370pOBbS U COOJIOACHHUS HOPM SKOJIOTMYECKOIO

MOBEJICHUS B OKPYIKAIOLIEH cpeae

1.16

OCYIIECTBIISATH 0TOOP UCTOYHUKOB HH(pOpPMaLuu B ceTH VIHTEepHET B
COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAaHUM U MyTEM CPaBHEHHS DPA3JIUYHBIX MCTOYHHKOB
BBIJICIATh MH(POPMAIIHIO, KOTOPAask SBISETCS MPOTUBOPEYMBON WU

MOXET OBITh HEZOCTOBEPHOI

1.17

HCIIOJIB30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a1aHUI
HAYYHOIOIYJIAPHYIO ~ JIUTEpaTypy (PU3MYECKOro  COJEpKaHMs,
CIIpaBOYHBIC MaTEpHANIbl, pecypcbl ceth VIHTepHeT, BiaxeTh
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

nH(OPMAIIMY U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO

1.18

CO03/1aBaTh COOCTBEHHbBIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHHUKOB HHPOpMaNUU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOJIWYHO JIeNaTh KpaTKue COOOIEHUs O
pe3yabpTaTax MPOEKTOB WM Yy4eOHBIX HCCIEAOBAaHUM, TPU STOM
IPAaMOTHO HCIIOJIb30BaTh W3yUYEHHBIN MOHATUHHBIN ammapaTr Kypca

(U3HKH, CONPOBOKIAThH BHICTYIIJIEHUE MPE3eHTALue

1.19

IpU  BBINOJIHEHUU  y4YEOHBIX MPOEKTOB U  HCCIEIOBAaHUM
pacripenieniath 00S3aHHOCTH B TIpyNne B COOTBETCTBUU C
MIOCTAaBJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHWEM I[LJIaHa
NeWcTBUM, aJeKBaTHO OLEHUBaThb COOCTBEHHBIM BKJIaJg B
JeSITeNIbHOCTD TpyIIIbL, BBICTpanuBaTh KOMMYHHKaTHBHOE

B3aHMO,Z[ef/'ICTBHe, YUUTBIBASI MHCHUC OKPYIKAOMIUX

8 KVIACC




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IMMOHATHA

1.2

1.3

1.4

1.5

pas3iiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINUX JAHHOC (bHSH‘ICCKOC SBJICHUC

pacrio3HaBaTh IPOSIBIEHUE H3YUYEHHBIX (HU3UUYECKUX SBICHUH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie (GU3NIECKUe SIBICHHUS B IPUPOJE,
MIPU 3TOM HEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBICTATh

CYILECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3NUECKUX SIBICHUIN

OINMCBIBaTh M3YYEHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUA,
UCTONB3yd (pU3MUYecKHe BETUYMHBI, NpPU ONMHMCAHUH TPABUILHO
TPakTOBaTb  (U3WYECKUH  CMBICT  HCHOJb3YEMBIX  BEIMYUH,
0003HAaUEHUsI U E€OUHUIBI (PU3NYECKUX BEIMYMH, HAXOJUTh
(GopMysbl, CBS3BIBAIOLINE JaHHYI (HU3UYECKYH0 BEIMYHMHY C
JIPYTUMH BEJTMUYMHAMH, CTPOUTH Tpa(UKK N3yUdEeHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINYHNH

XapaKTCPpHU30BaTb CBOICTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IIPU OSTOM JdaBaTb CJIOBCCHYIO
(1)0pMYJ'II/IpOBKy 3dKOHa MW 3allUChIBAThb C€ro MaTrcMaTHU4YCCKOC

BBIPA)KCHHE

1.6

OOBACHATH (PU3UUYECKHE MPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCJIEC U B
KOHTEKCTE CUTyalludl MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 5norudeckux maroB ¢ MOMOUIbI0 | — 2 M3y4YeHHBIX CBOMCTBA

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

pemars pacy€THbIe 3aauu B 2 — 3 NEHCTBUS, UCIIOJIb3YS 3aKOHBI U
¢dbopMynbl, CBs3bIBaOIIME (U3UUYECKUE BEJIWYMHBI: Ha OCHOBE
aHallM3a yCJIOBHUs 3aa4M 3allUChIBATH KPATKOE YCIIOBUE, BBIABIIATH
HE/IOCTAaTOK JAHHBIX JUIS pelleHHs 3a/auyd, BBIOMpATh 3aKOHBI U
(dbopMybl, HeOOXOIUMBIE AJisi €€ pelleHus, MPOBOJUTH Pacu€Thl U
CpaBHUBATh IMOJYYEHHOE 3HaueHHEe (U3NYECKOH BEIMUYUHBI C

U3BECTHBIMU JaHHBIMHU

pacnio3HaBaTb HpO6HCMBI, KOTOPBIC MOXHO PCHINTH IPU IMOMOIIA

(bHSI/ILIeCKI/IX MCTOJOB, HCIIOJIB3Yysd  OINMMCAaHUEC HCCICIOBAHUA,




1.9

BBLACIATH HPOBCPACMOC MPCAIIOJIIOKCHNUEC, OUCHUBATL NPABUJIIBHOCTDH

nopsAAKa IpoOBEACHHUA UCCIICAOBAaHUA, ACJIAaTh BHIBO/IbL

MPOBOJIUTH OTBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIIH
(¢u3nuecKkux  CBOWCTB  Tel:  (OpMyIHpOBaTH  MPOBEPSIEMBIC
MPEINOJIOKEeHUsI, COOUpaTh YCTAHOBKY U3  MPEAJIOKCHHOTO

000pyI0BaHUS, ONMCHIBATH XOJ] OIbITa U (POPMYITHPOBATH BHIBOIBI

1.10

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOI'OBBIX
npubOpoB M JAaTYMKOB (U3HUECKUX BEIUYHMH, CPaBHUBATH
pe3ynbTaThl M3MEpPEeHUu ¢ yd4€ToM 3aJaHHOW  aOCONIOTHOU

IIOrp€IIHOCTHU

IPOBOJIUTh MCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYUHBI OT JPYrol C HCIOJIb30BAHUEM IIPSMBIX H3MEPECHMIA:
IUTAHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, cieays MpeJIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yJIbTaThl NOJTYYEHHON 3aBUCUMOCTHU B BUJI€ TaOJIUL U rpadUKoOB,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

IPOBOJUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIUYMH:
IUIAaHUPOBaTh ~ WM3MEpPEHHUs,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJI€Qys MNpEMJIOKEHHONM WHCTPYKLMH, U BBIYHUCIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

1.14

coOnrofaTh MpaBuUia TEXHUKH Oe€30MacHOCTH Ipu pabdoTe cC

1a00paTOPHBIM 000py10BaHHEM

XapaKTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOW HAa MX OINHCAHMS, HCIOJIB3Ys
3HaHUS O CBOMCTBaxX (DU3MYECKHX SIBICHMH U HEO0OXOAMMBIE

(u3nyeckre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb MPOCTLIC TCXHUYCCKHEC yCTpOfICTBa 1 U3MCPUTCIIbHBIC
HpI/I60pH o CXeMaM 1 CXEMAaTUIHBbIM PUCYHKAM, COCTABJISIThH CXCMbI
OJICKTPHUYCCKUX ueneﬁ C MOCICAOBATCIbHBIM W MapaJlICIbHBIM
COCAUHCHHUECM JJICMCHTOB, pasjindasd YCJIIOBHBLIC 0003HaYCHHS

3JIEMEHTOB JIEKTPUYECKHUX LETIEeH

1.16

MPUBOJUTE TpUMEphl (HaXoAWTh HH(MOpPMALKIO O MpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUECKUX  3HAHUM B
MOBCETHEBHOM JKM3HM Juid oOecriedeHuss Oe30MacHOCTH TP

O6paH_IeHI/II/I C an60paMH n  TCXHHUYCCKHUMH YCTpOﬁCTBaMH,




1.17

COXpPAaHCHUA 3I0pPOBbA U COGJIIOILGHI/IH HOPM 3KOJOTHYCCKOTr0

MOBE/ICHUS B OKpY XKaIolIel cpene

OCYILECTBIIATh NOUCK HMH(pOpMAIMKU (PU3HUECKOrO COAEpKaHHUs B
cetu IHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJTHUTEIbHBIX MCTOYHUKOB BBIENATh MH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHBOPEYNBON MIIM MOXKET OBITh HEOCTOBEPHOI

1.18

WCIIONb30BaTh TPU BBINOJHEHMM Y4Ye€OHBIX 3aJaHUNA HAy4dHO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COJEPIKaHHUA, CIPaBOUYHbBIE
Marepuaibl, pecypcbl cetu HMHTepHer; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KVIACC

CO3/aBaTh COOCTBCHHBIE TMCHbMCHHBIE U  KpaTKHWE YCTHBIC
cooOmieHus, 0000mas uHPOPMAIUI0 U3 HECKOJBKUX HCTOYHUKOB
(U3HYECKOTO COICpPKAHUS, B TOM YHCJIC ITyOJMYHO TMPEICTABIATH
pe3yNbTaThl MPOSKTHOM MM UCCIIEIOBATEILCKOM NeSTeNbHOCTH, TIPU
9TOM TPAaMOTHO MCIIOJIb30BATh M3Yy4YECHHBIM IOHATUWHBIN amnmapar

Kypca (1)I/I3I/IKI/I, COIIPOBOXKAATh BBICTYIIJICHUC npe3eHTauHeI71

IIPY BBINOJIHEHUN Y4€OHBIX IPOEKTOB U UCCIIEIOBAaHUHN (PU3HUECKUX
MIPOLIECCOB pacIpesiesiaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
[IOCTaBJICHHBIMM 33Ja4aMH, CIEIWTh 3a BBINOJIHEHUEM IUIAHA
JNEUCTBUM UM KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBAThb
COOCTBEHHBI BKJIaJ] B JESATEIBHOCTb TPYIIIbl, BHICTPAaUBaTh
KOMMYHHMKAaTUBHOE  B3aUMOJEWCTBUE, MPOSBIAS  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI

Kona
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrpPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

pa3jiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINUX JAaHHOC (i)I/I?)I/I'—IeCKOG SIBJICHUEC

1.3

pacrio3HaBaTb IPOABJICHUC H3YUYCHHBIX (1)I/ISI/I'-IeCKHX SIBJICHUN B

OKpYyZKaromeM MUpe, B TOM YUCIIC (bl/ISI/II-IeCKI/IC SBJICHUA B IPUPOAC,




1.4

1.5

MIPU 3TOM NEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBIACTATD

CYILECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3NYECKUX SIBICHUI

OMMCHIBATh HM3yUEHHBIE CBOICTBa Ted M (pu3HUecKue sBICHUS,
UCTONB3yd (pU3MUYECKHe BEMUYMHBI, NpPU OMHMCAHUH TPABHILHO
TPakTOBaThb  (DU3MYECKUN  CMBICI  MCIOJNB3YEMbIX  BEJIMYUH,
0003HaYeHUss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOAUTh
(GbopMyInbl, CBS3bIBAIOIIME JaHHYI (U3UYECKYI0 BEIHYHMHY C
JIPYTUMH BEJTMUYMHAMH, CTPOUTH IpaUKK N3yUEHHBIX 3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCJIIMYHH

XapaKkTepu3oBaTh CBOMCTBa TECII, (1)I/I3I/I‘I€CKI/I€ SABJICHUA U ITPOLECCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JdaBaTb CJIOBCCHYIO
(I)OpMYJ'II/IpOBKy 3dKOHa MW 3allUChIBAThb C€ro MaTrcMaTHU4YCCKOC

BBIPA)KCHHE

1.6

OOBSACHATH (PM3MUECKUE MPOLIECCHI U CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATh IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JOrMYecKUx LAaroB C MOMOIIBIO 2 — 3 M3y4YEHHBIX CBOMCTBA

(bU3NYEeCKUX SBICHUH, (PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemate pacuéTHble 3a7auu (omuparoniyecs Ha cucreMy u3 2 — 3
ypaBHEHHUI), WCIONb3Ys 3aKOHBI M (OPMYJIBI, CBSI3BIBAIOIINE
¢u3nuecKkue BENMYMHBI: HA OCHOBE aHalHM3a YCJIOBHUS 3a/ladyd
3aMUCBhIBaTh KPATKOE YCJIOBHE, BBISIBIATH HEIOCTAIONIUE WU
M30BITOYHBIE TaHHBIC, BRIOUPATH 3aKOHBI U POPMYITBI, HEOOXOIMMbIE
JUTSL PEIICHUs], POBOJANTHh PACUEThl M OLICHUBATh PEATMCTUYHOCTH

MOJIYUCHHOTO 3HAUCHUA (I)I/I3I/I‘ICCKOI\/’I BCIIMYNHBI

pacCiio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO PCHINTH IIPU IMMOMOIIA
(1)PI31/I‘IGCKI/IX MCTOIAO0B, UCIIOJIB3YS OIMMCAHUEC UCCIICA0OBAaHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIOKECHNUE, OLCHUBATHL IIPABUIIBHOCTH IIOpPAAKA
IMPOBCACHHA HCCICAOBAaHUA, [OCJIIAaTb BBIBOABI, HWHTCPIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOIICHI/II71 " ONBITOB

MPOBOJMUTH OMBITHI MO HAOTIOACHHUIO (PU3UYECKUX SBICHUN WU
(bU3MYECKUX CBOMCTB Tell: CAMOCTOATEIBHO COOMPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpYI0BaHMS, OMUCHIBATH XOJ] OIBITA U €r0

pe3ynbTathl, GOPMYIHPOBATH BHIBOABI




1.10

1.12

NPOBOJUTH TPU HEOOXOTUMOCTH CEpPHI0 NPSAMBIX H3MEpPEHU,
OIpeIeTIsisl CpeHee 3HauYeHHe H3MepseMoil BeauuuHbl ((pokycHoe
paccrosiHie coOMparoIel JTHH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MEpeHUs (M3MEPUTEIHHOTO MPUOopa)

MIPOBOJUTh HCCIIEOBAHHE 3aBHCUMOCTEH (DU3MUECKUX BEIUYHH C
WCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUI: TNIAHUPOBAThH UCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DUKCHpPOBATh PE3yJbTaThl
MOJIYYCHHON 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN

rpa(bI/IKOB, ACJIaTh BBIBOJAKI 110 PE3YyJIbTaTaM UCCIICAOBaHNA

MPOBOAUTh  KOCBEHHBIE  HU3MEpPEHHs  (PU3MYECKHX  BEJIUYHUH:
IJIAHUPOBaTh ~ W3MEPEHHUs,  COOMpaTh  JKCHEPUMEHTAIHHYIO
YCTAHOBKY M BBINOJHATh W3MEPEHHMs, CIeAys MPeIOKEHHON
WHCTPYKUMHU, BBIYUCIATH 3HAYCHUE BEJIMYMHBI U AHAIM3UPOBATH
MOJIyYEHHbIE PE3yJNbTaTbl C Y4YE€TOM 3aJaHHOM MOTPEUIHOCTH

U3MEPEHUN

1.13

1.14

1.15

coOnrofaTh MpaBuUia TEXHUKM Oe30macHOCTH Ipu  pabdoTe cC

1abopaTopHBIM 000pYyI0BAHUEM

pa3nuyaTtbh OCHOBHBIC MPU3HAKU M3YUYCHHBIX (DU3NYECKUX MOJETICH:
MaTepualibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUYEUHBIH
HMCTOYHMK CBETA, Jyd, TOHKas JIMH3a, IUIaHETapHas MOJEINb aToMma,

HYKIIOHHAs MOACIIb aTOMHOTI'O Apa

XapakTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINHCAHMS, HCIOJIb3Ys
3HaHUS O CBOMCTBaX (IU3MYECKHX SIBICHMH U HEO0OXOAMMBIE

(u3nyeckre 3aKOHOMEPHOCTH

1.16

HCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKH M3yUYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TE€XHOJIOTMYECKHUX MPOIECCOB MPU PEIICHUN y4eOHO-ITPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBI JIJIsl HOCTPOCHUS N300pakeHHH B IIIOCKOM

3epKajie U COOMpAroNIeH JTNH3e

1.17

MPUBOJUTE TpUMEpHl (HaXoAWTh HHGMOpPMALKIO O MpUMeEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUECKUX  3HAHUM B
MOBCETHEBHOM JKM3HM JUId oOecriedeHuss Oe30MacHOCTH TP

O6paH_IeHI/II/I C npn60paMH n  TCXHHYCCKHUMHU YCTpOﬁCTBaMH,




1.18

1.19

1.20

1.21

COXpPAaHCHUA 3I0pPOBbA U COGJIIO,ZLGHI/IH HOPM 3KOJOTHYCCKOTr0

MOBE/ICHUS B OKpY XKaIolIel cpene

OCYIIECTBIISITh MOUCK HMH(pOpManuu (U3NYECKOTO COJEp>KaHUS B
cetr IHTEpHET, CaMOCTOATEIHHO (OPMYIIHPYSI TOMCKOBBIN 3ampoc,
HaxOJUTh IIyTH OIPENEICHUS JOCTOBEPHOCTH  IOJIYYEHHOMN
nH(OpMAIIMM HAa OCHOBE MMEIONIUXCS 3HAHUW W JIOTIOJHUTEIHHBIX

HCTOYHHKOB

UCIOJb30BaTh IPU BBINOJIHEHUM Y4eOHBIX 3aJaHUil Hay4dHO-
MOTYJIIPHYIO JINTEPaTypy (PU3HUECKOTO COJEpKaHUs, CIIPABOYHBIC
MaTepuainbl, pecypcsl cetd MHTepHeT; BiIaneTb NpuUEéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLIUK U3 OJHOMN

3HAKOBOM CHCTEMBI B APYTryro

CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE WH(POpPMAIIUU M3 HECKOJBKHX HCTOYHUKOB (PUIUYECKOTO
CoJiepKaHusl, MyOJIUYHO MPEJICTABIATh PE3YJIbTAaThl IPOESKTHON WU
HCCIEAOBATEIIbCKON  NEATENIbHOCTH, TPH  3TOM  TPaMOTHO
WCIOJIb30BaTh M3YYEHHBIH TOHSATUIHBIA ammapar u3y4aeMoro
paznena (U3MKKH U COMPOBOXKAATH BHICTYIUICHHE IPE3EHTAlUeH C

y‘IéTOM 0COOEHHOCTEH AyJUTOPpUU CBEPCTHUKOB

IIPpH BBIITIOJIHCHUHA y‘Ie6HI>IX IMPOCKTOB U I/ICCJ'IG,I[OBaHI/II\/'I (1)I/ISI/III€CKI/IX
IIpOLECCOB paACIIPEACIIATH 0053aHHOCTHU B rpynrie B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3ajgadYaMH, CJICOAUTH 3a BbIIIOJHCHUCM IIJIaHa
I[eﬁCTBHﬁ )51 KOPPECKTUPOBATH €ro, AaICKBATHO OLICHUBATb
COOCTBEHHBIN BKJIaa B JACATCIBHOCTHL TIPYIIIBI, BBICTPAHNBATH
KOMMYHHKATHUBHOC B3aHMOHeﬁCTBHe, MMPOSABJIAA T'OTOBHOCTH

paspeniath KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

1.1

®uszuka — Hayka O mpupoxae. SBiueHus NOpPUPOIBI.
Ousnyeckue SABICHMS: MEXAHUYECKHE, TEIIOBbIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

@dusnyeckue BenMuuHbL. M3mepenue (¢uznuecKux
BenuunH. ®usnyeckue npudopsl. IlorpemHocts

U3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.3

1.4

1.5

EcrecTBeHHOHAYYHBII METOJ| MO3HAHUSA: HAOIIOICHUE,
IIOCTAaHOBKA Hay4YHOT'O BOIPOCA, BBIIBH)KEHUE THIIOTES,
SKCIIEPUMEHT 110 IPOBEPKE TUIIOTE3, OOBICHEHUE

HaAO0JII0IaEMOTO SIBIIEHUS
Onucanne pU3NYECKUX SBJICHUN C TTIOMOIIBIO MOIEICH

[IpakTuueckue padbOTHI:
N3mepenue paccTosHUN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pasmMepoB MajbIX TEJ.
N3mepenune TEMIIEpaTypbl npu MIOMOIIH

KHUAKOCTHOI'O TCPMOMETPA U JaTUUKA TEMIICPATYPhI

INEPBOHAYAJIBHBLIE CBEJJEHNM A O CTPOEHNUN BEIIECTBA

2.1

2.2

23

CrpoeHne BemecTBa: aTroMbl M MOJIEKYJBI, HX
pa3Mepbl. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOEHUE
BELIECTBA

JlBmkeHne dyactull BemiectBa. CBS3b  CKOPOCTH
JIBW)KEHUS 4YacTUIl C TeMIeparypoi. bpoyHOBCkoe
nBkeHue, Iuddysus

B3aumojieficTBuE YacTHI] BEILIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC




AI‘peFaTHLIe COCTOsIHUA BCHICCTBA: CTPOCHUC I'a30B,

Kuakocted U TBEPABIX  (KPUCTAJUIMYECKUX)  Tedl.

24 B3anMoOCBs3p MeEXJy CBOWCTBAMM BEILIECTB B Pa3HbBIX
arperaTHbIX COCTOSHHUSAX M MX AaTOMHO-MOJIEKYJISIPHBIM
CTpPOEHUEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUIM BOJIBI

[IpakTuueckue padbOTHI:
Onenka pauaMeTpa aroMa METOJIOM pAIoB  (c
ucrnoiib3oBanueM ¢otorpaduii).

2.6 OnbITel MO HAOIIOJCHUIO TEIJIOBOTO PACIIUPEHUS

ra3oB.
OnEBITH 110 06Hapy>KeHmo HeﬁCTBHH CHJI

MOJIEKYJIAPHOTO IPUTSKEHUS

JIBVDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE u
' HEpPaBHOMEPHOE JIBH)KEHUE
19 Ckopoctb. Cpeassisi CKOPOCTb IPU HEPABHOMEPHOM
' JIBYKEHUM. Pacd€r myTH 1 BpeMEeHM BUKEHUS
SIBnenne nHepuuu. 3aKOH MHepUuHU. B3anMonelicteue
33 TEJ KaK MPUYMHA U3MEHEHUsI CKOPOCTU JIBUYKEHUS Tell.
Macca kak Mepa HHEPTHOCTH Teja
14 IInotHocts  BemectBa. CBA3b  INIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYJI B eIMHMIIE 00bEMA BEIIeCTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TeJ
16 Cuna ynpyroctu u 3akoH ['yka. V3mepeHue cuisl c
' MIOMOUIBIO JUHAMOMETPA
37 SIBnenue TAroTeHus U cuna Tsbkectu. Cuna TsSHKecTu
. Ha Jpyrux maHerax. Bec temna. HeBecomocTs
13 Cuna tpenus. TpeHue CKOIBXKEHUS U TPEHHE IOKOS.
. Tpenue B IpUpoie U TEXHUKE
3.9 CroxeHue CWiI, HalPaBJICHHBIX MO OJHOM IPSIMOM.
. PaBHOelicTBYIOIIIAsA CHIT
3.10 [IpakTuyeckue pabOTHI:




3.11

3.12

OnpeneneHne CKOPOCTH PaBHOMEPHOIO JBUKECHHS
(wapuka B OKHIKOCTH, MOJEIU 3JIEKTPHUECKOTO
aBTOMOOWJIE W Tak janee). OmnpeneneHue cpemHei
CKOPOCTH CKOJIbXKEHUs Opycka WIM UIapuKa IO
HaKJIOHHOM IulocKocTH. OrmnpezneneHue IUIOTHOCTU
TBEpaoro  Ttexna.  OmbITB,  JAEMOHCTPUPYIOLIHE
3aBHCUMOCTh PACTsDKEHUS (eopManun) NpyKUHbI OT
HNPUIOKEHHON cuibl. ONBITHL, JAEMOHCTPUPYIOLIME
3aBUCHMOCTB CHJIbI TPEHMSI CKOJIbXKEHUS OT Beca TeJla U

XapakTepa COoIprUKaCaroIInXCs HOBerHOCTef/'I

DusnuecKue ABICHUS B IIPUPOJE: IPUMEPBI ABUKEHUS C
Pa3IMYHBIMM CKOPOCTSIMH B )KMUBOM U HEKUBOU ITPUPOJE,

ILCIZCTBHC CUJIbI TPCHUA B IIPUPOAC N TCXHUKE

TexHuueckue YCTPOﬁCTBaZ JUHAMOMCETP, ITOAIIHUITHUKHA

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

Hasnenue TBEpmoro tena. CriocoObl yMEHbBIIEHUS U
YBEJIUYEHUS J1aBICHUS
JaBneHune ra3a. 3aBUCHUMOCTb JaBJIEHMS rasa oOT

o0BEMa, TeMnepaTypbl

4.3

4.4

4.5

4.6

4.7

Hepezl;aqa JaBJICHHUA TBépI[I)IMI/I TCJIaMU, ) KUJKOCTAMHU U

razamu. 3akoH Ilackains. IIlHeBMaTHUeCKHE MAIIMHEI

3aBHUCHUMOCTh JaBI€HUS KHUAKOCTH OT TJIyOHHBI.
IMuapocraTuyeckuii napajiokc. CooOmraromuecs

COCYIbI. FI/I,Z[paBJ'II/ILIeCKI/Ie MCXAaHU3MBbI

Atmocdepa 3emnu u  armochepHOe JaBICHUE.
[IpyumHBl  CymIecTBOBaHHUS BO3AYLIHOM  00OJOUYKH
3eMiu. OneiT Toppuyennu. 3aBUCHUMOCTh
aTMOC(EpHOTO JaBJICHUS OT BBICOTHI HAJ YpPOBHEM
MOpst

Nsmepenne armocdepnoro nasneHus. [Ipubopsr mist
M3MepeHust aTMOC(HEepHOro JaBICHUS

JlelicTBue JXMIKOCTM M ra3a Ha MOrpyKEHHOE B HUX
Teno. BrlTankuBaromas (apxuMmenoBa) cuia. 3aKOH

Apxumena




4.8

IInaBanue ten. Boznyxonnasanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanne 3aBUCHMOCTH Beca Telda B BOJE OT
00béMa TOrpYKEHHOH B JKUIKOCTh YacTH Teja.
OrnpeneneHre BBHITATIKUBAIOLIEH CHUJIbI, JEHCTBYIOLICH
Ha Telo, IOrpyxEéHHoe B KuUAKOCTh. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, IEHCTBYIOIICH
Ha TEIIO0 B JKUJIKOCTH, OT MacChl Telia. OIBITHI,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTh  BBITAJIKUBAIOILICH
CHJIBL, ICHCTBYIOLICH Ha TENO B JKUIKOCTH, OT 00bEMa
MOrpy>KEHHOM B )KMAKOCTh YaCTH TeJa U OT INIOTHOCTH
xugkoctu.  KoHcTpyupoBanue — apeomeTpa WM
KOHCTPYMPOBAaHME JIOJAKM U  OmOpeneieHue e

rpy30I0AbEMHOCTH

4.10

dusnueckue SBJICHUA B npupoac: BIIMAHHC
aTMOC(bepHOl"O JaBJICHUA  Ha JKUBOM OpraHusMm,

TIJIaBaHUE PBIO

4.11

TexHuueckue ycTpolcTBa: COOOIIAIOLIMECS COCYIBI,
YCTPOMCTBO BOJIONPOBOJA, THUIPABIMUYECKUI IIpecc,
MaHOMETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 MexaHnueckasi MOIIHOCTb

53 [IpocTeie MexaHU3MBbI: pblyar, OJOK, HaKJIOHHas

' m1ockocTs. [IpaBuino paBHOBecHs ppluara

54 [IpumeHeHMe npaBuiIa paBHOBECHS pblyara K OJIOKy
«3omotoe  mpaBwio»  MexaHukd. Koapuuuent

5.5 IOJIE3HOTO  JeHCTBUA ~ MexaHu3moB.  lIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE

5.6 [ToreHmmanpHast SHEPTUM TeNA, MOJIHITOTO Hall 3eMIIEN

5.7 Kunernueckas sHeprus

53 [lonHas mexaHuyeckasi Heprusi. 3aKOH U3MEHEHUsS U

COXPAaHCHUA MEXaHUYECKOM OHCPIrun




59

5.10

[IpakTuyeckue pabOTHI:

Onpenenenve  paboOThl  CWJIBI  TPEHUS  MPHU

PAaBHOMEPHOM  JIBIDKECHMM Tella 110 TOPHU30HTAIBHON
nosepxHocTtu.  MccnenoBanue — yciaOBHM — paBHOBECHS
ppruara. Msmepenne KIIJ[ HaKIOHHOW  IUIOCKOCTH.

I/IsyquHe 3aKOHa COXpaHCHUA MEXaHUYEeCKOH OHEpIrun

dusndyeckue SIBICHHUSA B npupoaec: pblHaru B TECIE

YCJIO0BCKa

5.11

8 KJIACC

Kox Kon
pasaena JJIeMEeHTa

TexHuueckue yCTpPOWMCTBA: pblyar, MOJABUKHBIA U
HEMOJIBWXKHBIN OJIOKH, HAKJIIOHHAS IJTIOCKOCTh, IPOCTHIE

MEXaHU3MBI B OBITY

IIpoBepsiemble d1eMEHTBHI COIeP:KAHUS

TEIUIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTpPOEHHUs Bewiecrsa. Macca U pasmepsl
MoJieKyd. OmbITEl, TMOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOJ'ICKy.TIS[pHOKHHGTH‘-ICCKOﬁ TCOpHUn

Mogenu TBEpPAOro, IKUAKOIO M razoo0pa3zHOro
cocTosHu# BemecTBa. Kpucramimdyeckue u amopdHbie

TCII1a

OOBsicHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TeI
Ha OCHOBE IIOJIO)KCHUN MOJIEKYJIAPHOKMHETUYECKOU

TEOpUn
CMaunBaHue U KallWUISIPHBIC SBJICHUS

TennoBoe pacmIMpeHne U cxKaThe

6.6

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOI'O ABUXXCEHUA YaCTHUIL




6.7

6.8

6.9

BuyTpeHHss DHEPIHUsl. CrocoObl  M3MEHEHHUs
BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPIICHHE

paboThI

Bunnl TeIIoNepeIayun: TETJIONPOBOHOCTb,
KOHBEKIIUS, U3TyUYCHHE
KomuuectBo TerioTbl. YaenbHas  TEIUIOEMKOCTH

BEIIlECTBA

6.10

TennmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE

TEMJI0BOro OajgaHca

6.11

IInaBnenne n OTBCPACBAHUC KPpUCTATINIMYCCKUX

BEIIECTB. Y AeJIbHas TEII0TAa ILIaBICHUS

6.12

6.13

[TapooOpa3oBanue u  KoHAeHcanus. Vcmapenue.
Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATyPbl KUTIEHUSI OT aTMOC(EPHOTO

JaBJICHUA

BnaxnocTth BO3yXa

6.14

6.15

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrOPaAHUS
[Ipunnuner  pabotel  TemioBbix apurarened  KIIJI
TEIJIOBOTO ABHUTaTeNsA. TeINIOBEIE ABUTAaTEIN U 3alllUTa

OKPYXaIoIIe Cpeasbl

6.16

3aKOH COXpaHEHHs M TpEeBpallleHuss HHEPruu B

TCIJIOBBIX ITpoLIeccax

6.17

[TpakTryeckue paboOTHI:

OnpiThl 1O OOHApY)XEHHUIO  JEHCTBUS  CHJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnBITHI 10 BBIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOMN
COJIM WJIM caxapa.

OnpIThl 10 HAOJIOJEHUIO TEIJIOBOTO PaCIIUPEHUS
ra3oB, JKUJKOCTEH U TBEPIBIX Tell.

Onpeznenenue 1aBieHUs BO3yXa B OaJUIOHE MITPULIA.

OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD J1aBICHUS

BO3JIyXa OT €ro 00béMa 1 HarpeBaHUs UITN OXJIAXKICHHS.




[IpoBepka runoTe3sl JIMHEMHON 3aBUCUMOCTH JIJIUHBI
CTONOMKA >KUJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIepaTypBbl.

Hab6ntonenue n3MeHeHus: BHyTpEHHEN YHEPruu Tela
B pe3yJIbTaTe TEIJIONepeaayu U paboThl BHEITHUX CHUIL.

HccnenoBanue  sIBJIGHHUS ~ TEIJIOOOMEHa  IpHU
CMELIMBAHUM XOJIOJHOM U ropsiueid BOJBI.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJyYEHHOTO
BOJIOH MpH TEINIOOOMEHE C HArpeThIM METATUYeCKHM
LUAJTUHAPOM.

Ornpenenenne yaenbHOU TEMIIOEMKOCTH BELIECTBA.

HccenenoBanue npouecca uCapeHusl.

Omnpenenenre OTHOCUTEIBHOMN BIaKHOCTH BO3/TyXa.

Onpez[eneHHe YHGHLHOﬁ TCIIJIOTHI IVIABJICHUA JIbJA.

6.18

6.19

dusnueckre SBICHUS B TMPUPOJIE: IMOBEPXHOCTHOE
HATsDKEHWE W KaNWUIApHBIE SIBICHUS B IIPUPOJE,
KpUCTaJUIBI B IpUpOE, n3nydenue CoHila, 3aMep3aHue
BOJIOEMOB, MOpCKUEe Opusbl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckue yCTpOHCTBa: KamWUIAPbl, NPUMEPHI
MCIIOJIb30BaHUsI KPUCTAILIOB, KUAKOCTHBIM TEPMOMETD,
JaT4YUK TEeMIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBasi TypOuHa,

ABUTATCJ]Ib BHYTPEHHETO CrOPpaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onektpu3zanus Tel. J[Ba poja 3JeKTpUUECKHX 3apsiioB
B3anmoneiictBue 3apspkeHHBIX Ten. 3akoH KyioHa

7.2 (3aBHCUMOCTB CHJIbI B3aHMOJIEHCTBHS 3apsDKEHHBIX Tel
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TeJIaMu)
DneKTpuIecKoe moJie. Harmpsxénnocts

7.3 anekTpudeckoro mnonsd. [lpuHnmn — cynepriozunyu

AIIEKTPUYECKUX ToJIel (Ha KaueCTBEHHOM YPOBHE)




Hocurenn »neKkTpUyYecKHUX 3apsiioB. DJIEMEHTapHbIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDIIEKTPUKU
7.5 3aKOH COXpaHEHHUs JICKTPUUYECKOro 3apsiia
6 ONEeKTpUYEeCKU  TOK. YCIOBUS  CYyIIECTBOBaHUS
' ANEKTPUUECKOTO TOKA. ICTOUHHMKHM MOCTOSIHHOTO TOKA
[HenictBus 3JIEKTPUYECKOIO TOKa (Tenosoe,
7.7 XUMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
JKUJKOCTAX U Ta3ax
o Onektpuueckas uenb. Cuiia ToOKa. DJIEKTpUUECKOE
' HaIpsKEHUE
79 CormnpoTHBieHNE MIPOBOJIHHUKA. VY nenbHoe
' COTNPOTHUBIICHUE BEIIECTBA
7.10 3akon OMa JJi yyacTKa Lenu
[locnenoBarenpHOE W MapajlIeIbHOE COEIUHEHHE
7.11
MIPOBOJIHUKOB
PaGora ¥ MOIIHOCTH 3NEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenna
13 DneKTpUYecKue Henu U MOTPEOUTENTH SIEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocTrosiHHBIE MarHuThl. B3anMoielicTBHE MOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mnosje. MarnutHoe moJjie 3eMiI U €ro
' 3HAUYEHHUE IS )KU3HU Ha 3emiie
716 OmneiT Opcrena. MarHuTHOE TIOJIE  DJIEKTPUUECKOTO
' Toka. [[puMeHeHne 37IeKTPOMarHuTOB B TEXHUKE
JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
717 DIIeKTpOABUTATENH TOCTOSHHOTO TOKa. Mcrmoap30Banme
' AJNIEKTPOJIBUraTeIell B TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIopTe
718 Onbitet - ®apages.  SIBieHHe  3IEKTPOMArHUTHOM

nHaykuuu. [Ipasuno Jlenna




7.19

7.20

DIIEKTPOreHepaTop. CriocoOsr MOJTyYEHUs
DIIEKTPUUYECKOW  DHEPrHH.  DJCKTPOCTAHIMH  Ha

BO300HOBJISIEMBIX UCTOYHHKAX OHEpIrun

[TpakTuueckue pabOTHI:

OnbITHI O HAOJTIOICHUTO AJICKTPU3AIIUN TEJT UHTYKIIHEH
Y TIPU COMPUKOCHOBEHUH.

UccnenoBanue [OEWCTBUS AIEKTPUYECKOTO TOJISA Ha
MIPOBOJIHUKY M TUDJICKTPUKH.

COopka W mpoBepka padOTHl AJICKTPUYECCKOW IIETH
IMOCTOSIHHOTO TOKA.

W3mepenne u peryampoBaHue CHIIbI TOKA.

W3mepenue u peryiupoBaHue HaMPsHKEHUS.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO
yepe3 PpPe3UCTOp, OT CONPOTHBJICHUS PE3UCTOpA H
HaIPsKEHUS Ha PE3UCTOPE.

OIBITHL, JEMOHCTPUPYIOIITNE 3aBUCHMOCTb
ANEKTPUYECKOTO COIMPOTHBJICHUS TPOBOJHUKA OT €ro
JUTMHBI, TIIOIIA U TTOTIEPEYHOTO CEUCHHS U MaTepHala.
[IpoBepka mpaBUiIa CJIOKEHUSI HANPSDKCHUN TIpH
MOCJIEIOBATEIbHOM COCAMHEHUU [IBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa Al CUIIBI TOKA MPU MapalljieIbHOM
coeMHEeHUU pe3uctopoB. OmpeneneHue  pabOThI
ANEKTPUYECKOTO TOKa, HUIYIIETO Yepe3 Pe3UcCTop.
OrmpenenieHre  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIICISAEMOM Ha pe3ucrope. HccaenoBanue
3aBUCUMOCTH CHJIBI TOKA, UYIIETO Yepe3 JTaMIIOUKY, OT
HanpspbkeHus Ha Hell. Onpenenenue KIIJ[ narpeBarens.
Hccnenosanue MarduTHOTO B3aHUMOJICHUCTBUSA
MOCTOSTHHBIX MAarHUTOB. V3yueHue MarHUTHOTO MO
MOCTOSSHHBIX MAarHUTOB TpU WX OOBEAUHEHUU U
pazaenenuu. MccienoBanue qeHCTBUS AIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTPEJIKY. OIBITHI,

ACMOHCTPUPYIOIIIHC 3aBUCHUMOCTDB CHJIbI




B321HMOI[CI>1CTBI/I§I KaTylIKy ¢ TOKOM U MaroiuTa OT CHJIbL
TOKAa M HANpaBJICHHs TOKa B Karywke. l3ydeHue
JIEMCTBUSI MAarHUTHOTO TOJII HAa MPOBOJHUK C TOKOM.
Konctpyuposanue 54 A3y4YeHUe paboTsl
3JIEKTPOABUTATEIS. N3smepenne KII
ANEKTPOJIBUTaTe€IbHON  yCTAaHOBKU.  OmNbITBI 1O
HCCIIE0BAHUIO SBJICHUS 3JIEKTPOMAarHUTHON
WHAYKIUU: HCCIIEIOBAHUE W3MEHEHUN 3HAYCHUS U

HaIlpaBJICHHUA UHAYKIIHUOHHOT'O TOKa

7.21

7.22

dusnueckre SBICHUS B NPUPOAE: DICKTPUUYECKUE
SBIICHUST B arMocdepe, DIIEKTPUICCTBO  IKHUBBIX
OpraHU3MOB, MAarHUTHOE MOJie 3eMin, Apei( MOI0CoB,
POJIb MATHUTHOTO TOJIS JUISI KU3HU Ha 3eMiie, OJsIpHOe

CHAHHC

TexHuueckue ycTpOHCTBA: JIEKTPOCKOI, aMIIepMETp,
BOJIETMETP, PEOCTAT, CYETUUK HIIEKTPUUECKON SHEPTHH,
DIIEKTPOOCBETUTENBHBIE TMPHUOOPHI, HAarpeBaTeIbHbIC
AIIEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
IIPEIOXPAHUTEINH, DJIEKTPOMArHUT, 2JEKTPOJBUIATENb

MOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOSHHOI'O TOKA

9 KVIACC
Kon
Koz anemenra IIpoBepsieMbIe DIIEMEHTBI COAEPIKAHUS
paszaena
MEXAHUWYECKUE ABJIEHUA
a1 Mexannyeckoe naBMKeHUE. MarepuanbHas TOYKa.
' Cucrema orcyéra
i 8.2 OTHOCHUTEIBHOCTH MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMEpHOE NIPSIMOJIMHEWHOE JABUKEHUE
HepaBHOMepHOE  NPSAMOJIMHEWHOE  JBUJKCHHE.
8.4 Cpeansis ¥ MIHOBEHHass CKOpOCTb  Tela  IpH
HEPaBHOMEPHOM JIBU’KCHUU




VYckopeHne.  PaBHOYCKOpEeHHOE — NPSMOJIMHENHOE

8.5
JBUOKEHUE
8.6 CBo0Ooauoe magenne. OneiTel [ anunes
PaBHOMepHOE ABMKEHHE 0 OKpYx)HOCTH. [lepuoa u
8.7 yactoTa oOpauieHus. JIuHeliHas W yriaoBas CKOpPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHUE

8.8 ITepsbiii 3akoH HproTOHA

8.9 Bropoii 3akon HetoTona

8.10 Tpertuii 3akon HeroToHa

8.11 IIpuHIUI Cynepno3unuu CuiI

8.12 Cuna ynpyroctu. 3akoH ['yka

8 13 Cuna TpeHus: cuia TPEHHUS CKOJIbKEHUS, CHJia
' TPEHUs TOKOSI, IPyTHe BUIbI TPEHUS

S 14 Cuna TSKECTM M 3aKOH BCEMHPHOTO TATOTEHUS.
' YckopeHue cBOOOIHOTO TaIeHUs

8 15 IBwxenne 1uaHer Bokpyr Conmnua.  IlepBas
' KOCMHU4€ecKasi ckopocTb. HeBecoMoCTh U neperpys3ku

216 PaBHOBecue MaTtepuanbHOW TOUKH. AOCOJIIOTHO
' TBEPIOE TEIIO

%17 PaBHOBecue TBEPAOro Tella ¢ 3aKPEIUIEHHOW OCHIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn

8.18 Nmnynbc Tena. U3menenne umnyinsca. Miynbe cuiib

8.19 3aKOH COXpaHEHMsI UMITyJIbca

8.20 PeakTuBHOE JBMKEHNE

8.21 Mexanunueckast paboTa U MOIIHOCTb

82 Pabota cun TskecTH, ympyroct, TpeHus. CBs3b
' SHEpPruu U paboThl

823 [loreHunanbHas »SHeprusi Tena, MOJHATOTO HaJ
. MIOBEPXHOCTBIO 3eMIIN

8.24 IToTreHumanbHas YHEPrUs CKATOU NPYKUHBI

Kunernueckas sHeprus. Teopema 0 KMHETHUECKOM
8.25
SHEPTUU
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUU




8.27

[TpakTuyeckue paboOTHI:

OnpezeneHue cpeHe CKOPOCTH CKOJIBKEHUsT OpycKa
WIA JBWKCHUS IIapvKa 10 HAKJIOHHON IUIOCKOCTH.
OnpezeneHne yCKOPEHUs Tejla IMPH PAaBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKJIIOHHOU IIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHH TpHU
PaBHOYCKOPEHHOM  JBH)KCHHUH  0Oe3  HaydaJbHOM
CKOpOCTH.

[IpoBepka THUIOTE3bI: €CIM IMPH PABHOYCKOPEHHOM
JBW)KCHUU 0€3 Ha4aJbHON CKOPOCTH ITYTH OTHOCSTCS
KaK ps HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
POMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanne  3aBHCHMOCTH CHIIbI  TPCHHUS
CKOJIbXKCHUSI OT CHJII HOPMAaJbHOTO JaBIICHHS.
Onpeneneane kod(pPUIMEHTa TPEHHS] CKOJIBKEHUS.
OnpeznencHue >XKECTKOCTU MPYXHUHBL. OnpenencHue
pabOThI CHJIBI TPEHHUS NPU PABHOMEPHOM JIBHIKCHUH
TeJa 110 TOPU30HTAILHOU TTOBepXHOCTH. OmpeesieHue
paboThl CHJIBI YIPYrOCTH IPH TMOABEME Tpy3a ¢
UCITIOJIb30BAHUEM  HETIOABMIKHOTO M TIOJBMIKHOTO

OJIOKOB

8.28

du3nyecKkue SIBICHUS B IprUpoac: MPUIIUBEI U OTJIMBBEI,
JABMKCHUC IIJIAHCT ConneyHoH CHUCTCMBbI, PCAKTUBHOC

JABVKCHUC )KUBBIX OPTaHU3MOB

8.29

TexHuueckne yCTpOWCTBA: CHOUIOMETP, JAaTYUKHU

MMOJIOKCHUSA, pACCTOAHNA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JIBUYKEHUE. OcHoBHbIE
9.1 XapaKTepUCTUKH  KOJIeOaHWH: TepHoj, YacToTa,
aMIUIUTyAa
MaremMatnyeckuii ¥ TNPYKUHHBIA  MAasTHUKH.
9.2 [IpeBpamienre  >HepruM  OpU  KoJeOaTeTbHOM
JIBOKCHUHT
93 3aryxaromue KoneOaHus. BoiHykaeHHbIEe KoneOaHus.

Pe3zonanc




94

Mexanudeckue BOJIHBEL. CBOWCTBA MEXaHUYECKUX
BoJiH. [IpononbHbIE W TONEepeyYHble BOJIHBL. [[IuHa
BOJIHBI u CKOpPOCTH €€  pacrpoCTpaHEHHs.
MexaHn4ecKue BOJHbBI B TBEPIOM TeJ€, CEUCMUYECKUE

BOJIHBI

9.5

3ByK. ['(poMKOCTb U BbICOTa 3ByKa. OTpaxxeHuE 3ByKa

9.6

Wudpa3Byk u yapTpa3zByk

9.7

[TpakTuyeckue pabOTHI:

OmpezeneHne 4acTOThl W I[EpUOAA  KOJIeOaHH
MaTeMaTU4eCKOr0 MasTHHKA.

Omnpenenenne 4YacToTbl M NepHoaa KojeOaHMi
NPY>KUHHOTO MasTHUKA

HccnenoBanne 3aBUCHMOCTH IIepHoja KoyeOaHHH
NOJIBELICHHOTO K HHUTU Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH IIepHoja  KOJeOaHHH
NpPY>KUHHOTO MasTHHKAa OT Macchl rpy3a. [IpoBepka
HE3aBUCHMOCTH  Ilepuoja  KoiiebaHuii  rpy3a,
HOJIBELICHHOTO K HUTH, OT MacChl Tpy3a U KECTKOCTH
npyxuHbl. V3MepeHune yCKOpeHHs CBOOOIHOIO

naJicHus

9.8

9.9

Pu3nYeCKUe ABIECHUS B IPUPOJIE: BOCIIPUATUE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSICEHUE, CEMCMUYECKUE BOJIHBI,

OyHaMH, 5X0

Texunueckue yCTpOﬁCTBaI 9XO0JIOT, HCIIOJIBb30BaHHEC

yJIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1

10.2

10.3

10.4

DIIeKTPOMArHUTHOE T0JIe. DIEKTPOMATHUTHBIE BOJTHBI.
CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH

[ITkana 3EKTPOMArHUTHBIX BOJIH

DJeKTpoMarHuTHas npupona ceera. CKOpOCTh CBETA.
BonnoBele cBOMCTBa cBETa

[TpakTudeckue paboTHI:

N3ydyeHue CBOWCTB HJIEKTPOMAarHUTHBIX BOJH C

MOMOIIBI0 MOOUIIBHOTO TenedoHa




11

dusnueckue SABICHHUS B NpPUPOJE: OUOJIOTMYECKOE
10.5 JNEHCTBHE  BHJAMMOTO,  YJIbTPaHOJIETOBOTO  H
PEHTIC€HOBCKOI'O U3JIy4YeHUN
10.6 Texnuueckue YCTpOWCTBA: HCIIOJIb30BAHUE
' AIIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBS3U
CBETOBGIE SBJIEHUA
11.1 JlydeBas monenb cBera. IcTounnku cBeTa
11.2 [IpsamonuHeitHOE pacpoCTpaHEHUE CBETA
13 Otpaxxenue cBera. Ilnockoe 3epkano. 3akoH
' OTpaXKeHHsI CBETa
14 [Ipenomnienne cBeTa. 3aKOH TMPEIOMIICHHUS CBETa.
' [TosiHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xop nydeit B tuH3e
116 Ontrueckas cucrtema (poroanmapara, MUKPOCKONA U
' TejecKorna
117 ['ma3 kak omnTHuyeckas cucTeMa. biM3opykocTb u
' JTAIbHO30PKOCTh
Pasnoxxenue ©Oenmoro cBeta B coekTp. ONBITHI
11.8 Heiorona.  CnokeHue  CHEKTpalbHBIX  LBETOB.
Hucnepcus ceera
[TpakTryeckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH yria OTPa)KEHUS
CBETOBOTIO Jy4a OT yIJIa NaJeHUs.
N3ydyeHne xapakTepUCTUK M300pa)KeHHs MperMeTa
B IUIOCKOM 3€pKalie.
HccnenoBanue 3aBUCUMOCTH yTIJla MPEIOMIICHUS
11.9 CBETOBOI'O Jy4a OT yIja MaJeHus Ha TPaHUILE «BO3LYX —

CTEKIIO».

ITonyyenue U300pakeHHi c IIOMOIIBIO
coOMparoIel TUH3HI.

Onpenenenue ¢dokycHOro pacCTosIHUSA u
ONTUYECKOI CUITBI COOMpPAOIIEH JTMH3BI.

OmnbBITHI 110 Pa3IOXKCHUIO Oenoro ceera B CIICKTD.




OnBITHI 110 BOCHPUATHUIO LIBETA IMPEIMETOB IPU UX

HAOJII0/ICHUU Yepe3 I[BETOBbIE (PUIIbTPHI

du3nyeckue SIBICHUS B npupoac: 3aTMCHHUA Comnana u

11.10 JlyHbl, IIBeTa TN, ONTHYECKUE SBICHUS B aTMochepe
(uBeT HebOa, pedpakmus, paayra, MUPax)
™t TexHuueckue  ycTpoicTBa: OYKH, MEPUCKOII,
' ¢doroanmapar, ONTUIECKUE CBETOBO/IBI
KBAHTOBBIE SIBJIEHU S
11 Omnwitel Pesepdopna u mianerapHas MOJENb aToMa.
' Mognens aroma bopa
122 Ucnyckanne u morjoimieHne cBera aromMmoMm. KBaHTEHI.
' JluneityaTpie CIEKTPbI
12.3 PannoaktuBHOCTE. Anlb(a, 6eTa- 1 raMMa-u3IydeHUs
124 Crpoenue aroMHoro szapa. HykinoHHas Mopenb
' aTOMHOTO sapa. M30Tomsl
15 PannoaktuBHbie ipeBpaiienus. [lepunon nomypacmnana
' aTOMHBIX SIJIEP
126 SlnepHble peakiyu. 3aKOHbI COXPaHEHUS 3aPsI0BOTO U
' MAacCOBOI'0O YHCell
197 OHeprusi CBA3M aTOMHbIX sAnep. CBA3b Maccel U
12 ' SHEPTUH
18 Peakiun cunTe3a u geneHus sgep. McrouHuku
. sHeprun CoJsHIa U 3BE3]
129 SlnepHas osHepretuka. JleWicTBHE pagMOAKTUBHBIX
' W3JIyYCHHUI Ha )KUBBIC OPTaHU3MBI
[TpakTiueckue paboThI:
Habmroienue CIUIONIHBIX W JTUHEHUYaThIX CIEKTPOB
W3ITy9YCHHUSI.
12.10

12.11

HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTUILIBI
10 TOPMO3HOMY ITyTH (TI0 (hoTOrpadusim).

W3mepenue paanoakTUBHOTO hoHa

@dusnyeckue SBICHHUS B MPHUPOJAE: €CTECTBEHHBIN
pasoaKTUBHBII ¢on, KOCMUYECKHE Jy4H,

pPaaArOaKTUBHOC H3JIIYUCHUC IMPUPOAHBIX MHHCPAJIOB,




12.12

JICUCTBUE PAaJUOAKTUBHBIX HU3JIy4CHHM Ha OpPraHU3M

YECJIOBCKA

Texnuueckue yCTpOiicTBa: CHEKTPOCKOTI,

WHJVBHIyaJIbHBIA TO3UMETD, Kamepa Bunbscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI OCBOEHHSI OCHOBHO# 00pa30oBaTe/iLHOI
NporpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC

Ilonnmanue ponu (QU3MKM B  HAy4HOM KapTHHE  MUDA;
c(OPMUPOBAHHOCTh 0a30BBIX TPEJCTABICHUNA O 3aKOHOMEPHOM
CBSI3U M I103HABAa€MOCTH SIBJICHUN IIPUPOBI, O POJIH SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid poiu (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOTuil, 00 3BOIIOLUU
(GU3NYECKUX 3HAHUN M UX POJIM B LIEJIOCTHOH €CTEeCTBEHHOHAYYHON
KapTMHE MHpa, O BKJAJE POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYIKAIOIIETO

MHUpa, pa3BUTHUC TCXHUKH U TEXHOJOrui

3HaHUs O BUAAX MaTepuM (BELIECTBO U IOJIE), O JBWKCHUM Kak
crocobe CyIIeCTBOBAaHMS MaTepuH, 00 aTOMHO-MOJICKYJISIPHOM
TEOPUM CTPOEHMs BEIIECTBA, O (U3NYECKON CYLIHOCTH SIBICHHUM
NpUpoAbl  (MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAHTOBBIX); YMEHHE pa3JIn4yarh SBJICHUS IO OIHUCAaHHUIO UX
XapaKTEepHBIX CBOICTB W HAa OCHOBE OINBITOB, JAEMOHCTPUPYIOIINUX
JaHHOe (U3UYECKOE SIBIIEHHE, YMEHHE paclo3HaBaTh MPOSIBICHHUE
M3Y4YEHHBIX (U3NYECKUX SIBJICHUM B OKPY’KAIOLEM MHUPE, BBIIEISIS

WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Brnagenue ocHOBaMM MOHSATUWHOIO armapara U CHUMBOJIUYECKOTO
si3pIKa (PM3UKU U MCIOJIB30BAHKUE UX JUJIS pelIeHHus y4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKUE SBICHHUS M

IIpOLECChI, UCITIOJIB3Y (I)yHI[aMCHTaJ'IBHBIe N OMIIMPUICCKHUEC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBAa Tel H (I)I/I3I/I‘-ICCKI/IC

ABJICHUA, UCIIOJIB3YyA (1)I/ISI/I‘—IGCKI/IG BCJIMYNHBI

Brnagenne ocHOBaMHM METOJOB HAy4YHOrO TIO3HaHHUSI C Y4ETOM
co0uTroIeHHsI TTpaBuiI 0€30MacHOro TPpyAa: HabroAeHNue PU3HUECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSTEIbHO COOUPATh HKCIIEPUMEHTAIBHYIO YCTaHOBKY
U3 JTaHHOTrOo Habopa 00OpyJ0BaHUS IO HHCTPYKIMHU, ONUCHIBATH X0/
OTIBITA M 3aIUCHIBATH €0 PE3yJIbTAThI, (HOPMYIHPOBATH BHIBOKI;
IIPOBEICHUE TIPSAMBIX M KOCBEHHBIX H3MEpEHUl (U3NUECKuX
BEJIIMYUH: yMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbHO
coOupaTh AKCIEPUMEHTAIbHYI0 YCTAaHOBKY II0 MHCTPYKIHH,
BBIYUCIIATh 3HAYECHHUE BEJIIMYMHBI M AHAJIU3UPOBATH I10JYyYEHHBIE
pe3ynbTarthl ¢  y4€TOM 3aJaHHOM IOTPEIIHOCTH PEe3yJbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIEPUMEHTAIBHBIX HCCICIOBaHUM;
CaMOCTOSITEIbHO COOMpaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY U
IIPOBOAUTH  HCCIENOBAaHUE IO  MHCTPYKUUH, IPEACTABIATH
MOJTyYSHHBIE 3aBUCUMOCTH (D)M3WYECKUX BEIIMYMH B BUJE TAOIUI] U
rpaduKOB, y4YUTBHIBaTh IOTPEIIHOCTH, JelaTb BBIBOJIBI IO

pe3ysbTaTtaM UCCIIEI0BAHUS

[lonnManue  XapakTepHBIX CBOWCTB  (DU3MYECKHX  MOJENeH
(MaTepuanbHas TOuka, abCOIIOTHO TBEPOE TEJIO0, MOJEIIU CTPOCHUS
ra3oB, XUJAKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHas MOJI€JIb aTOMHOI'O ]pa) U YMEHUE MPUMEHATh UX UL

00BsICHEHUS (PU3UUECKUX TPOIIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyalUil IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTpPOMTH OOBSCHEHHE C ONOpOW Ha MH3Y4YEHHBIE CBOICTBa
(bu3nuecKkux SBICHUH, (U3MUECKHE 3aKOHbI, 3aKOHOMEPHOCTU U

MOJENN

YMeHue pemiath pacu€THble 3amauu (Ha 0aze 2 — 3 ypaBHEHHN),
WCTIONB3Yysl 3aKOHBI U (OPMYIBI, CBS3BIBAIONIME (PUIUUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allUCbIBATh KPATKOC YCJIOBHEC 3alayH,
BBISIBJISITH HENOCTAIOIINE JaHHBIC, BRIOUPATh 3aKOHBI M (POPMYIIBL,
HEOOXOUMBIE JTsI €€ PEIIeHUs, UCTIOJIH30BaTh CIIPABOYHBIE JTAHHEIE,
MPOBOJIUTHh PACUYEThl U OIIEHUBATH PEANTMCTHYHOCTH MOJIYYEHHOTO
3HaueHUus (PU3NUECKON BETUNYUHbBI; YMEHHE ONIPEAEIATh Ppa3MEPHOCTh

(bHSPI‘ICCKOfI BCJIIMYHHEI, HOJ'Iy‘-ICHHOﬁ IIpH pCHICHUUA 3aJa4n




YMeHHne XapakTepus3oBaThb MPUHLHUIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX MTPOLIECCOB MO UX OMUCAHUIO, UCITIONb3Ys 3HAHUS O
CBOMcTBax (U3MUYECKUX SIBICHUH U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHUn ¢  OBITOBBIMH  NPUOOpaMU U TEXHUYECKHUMHU
yCTPOWCTBaMHU, COXpPAHEHHUS 370POBbsI M COOJIONEHHUS HOPM
HKOJIOTUYECKOTO IOBEIEHUS B OKpPY)KAIOLICH cpeze; MOHUMaHHUe
HEOOXOAMMOCTH NPUMEHEHHS TOCTIDKCHHH (DU3MKM M TEXHOJOTUH

IJId paliMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OmnpIT momcka, MpeoOpa3oBaHMsl W TPEICTABICHUS HHGOpMAINN
(U3MYECKOro CO/EpKaHUs € HCIOJIb30BaHUEM HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHi; yMEHHE OLIEHUBATh JOCTOBEPHOCTh
MOJy4YeHHON HMH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIONIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJIb30BAaTh  IMpU
BBINOJIHEHUH Y4EOHbIX 3aJJaHUi HAy4YHO-TOMYJISIPHYIO JIUTEpaTypy
(U3NYIECKOTO CONIEPKAHMS, CIIPABOYHBIE MaTePHAIIbl, PECYPCHI CETH
WntepHer; BnageHue 0a30BBIMH HaBBIKAMHU  NPEOOpa3oBaHMS
nH(poOpMalUd M3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYIyl0; YMEHHUE
co3/laBaTb COOCTBEHHBIE NMHCHbMEHHBIE W YCTHbIE COOOIIEHUS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB




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

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 MEXAHWYECKUE ABJIEHUA
{1 Mexannueckoe JBHKeHUEe. MarepuanpHas Touka. Cucrema orcyéra.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMKeHUE. Cpennsisa ckopocTs. Popmyiia ais
1.2 BBIUMCIICHUS CpeTHEH cKopocTu: v = S/t
PaBHOMEpHOE MPAMOIMHEIHOE IBHKEHUE. 3aBUCUMOCTh KOOPJAMHATHI TENA OT
BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEWNHOIO JIBUKECHHUS:
13 (1) =x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHHM JJIs NPOEKLUUU CKOPOCTH, IMPOEKIUH
IepeMEeNIeHUs, IyTH, KOOPAMHATBI IIPM PABHOMEPHOM IPSMOJIMHEHHOM
JBUKCHUH
3aBHCHUMOCTb KOOPAMHATBHI T€jJa OT BPEMEHM B Cllydyae PaBHOYCKOPEHHOIO
Hp?[MOJII/IHef/'IHOI“O JBHKXCHUA:
2
S)= Vo, * 1+
2
@opmyael 111 OPOEKLIUN NEPEMEIICHUs], ITPOEKINN CKOPOCTH W NPOEKIUHU
YCKOPEHHUS MPU PABHOYCKOPEHHOM MPSMOJMHEHOM JIBUKECHHU:
2
1.4 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM Ul MPOEKIUH YCKOPEHHs, MPOEKIUU
CKOpPOCTH, MPOEKINHU IEPEMEIIECHUS, KOOPAWHATHI IIPU PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBoboanoe nanenue. @opMyJibl, OMMCHIBAIONIUE CBOOOIHOE MAICHUE Teja 1O
1.5 BEpTUKATIN (JIBI/I)I(@HI/IG TCJIa BHU3 HJIM BBEPX OTHOCHUTCIBHO ITOBEPXHOCTH
3emin). ['paduku 3aBUCUMOCTH OT BpEMEHM JJIsl MPOEKIUH YCKOPEHUS,




1.6

1.7

MNpOCKOHUU CKOPOCTHU W KOOPAHWHATHI IIpU CBO6OILHOM nmaaCHuM TCja I10

BEPTHUKAIH
CKopocTh paBHOMEPHOTO [BWKEHHS Tella MO OKpyKHocTU. Hampapnenue
CKOpPOCTH.

dopmyna A BBIUUCICHHUS] CKOPOCTU Yepe3 PaiuyC OKPYKHOCTH U MEPHO

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOE YycKOpeHue. HampaBieHne IEeHTPOCTPEMUTEIBHOTO

yckopenusi. Popmyiia 11 BBIYUCICHUS YCKOPEHHUS:

2
_w
=R

d)opMlea, CBA3bIBAOIIAA IEPUOA U HACTOTY O6paH_[€HI/I$IZ

Macca. IInoTHOCTB BellleCTBA. CDOpMy.TIa JJI BBIYUMCIICHUSA ITIJNIOTHOCTH !

_m
V

1.8

Cuna — BexkTtopHas ¢puzudeckas BenudrHa. CI0KeHUEe CUl

1.9

1.10

SBnenue unepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d

COHaHpaBJ'IeHHOCTB BCKTOpaA YCKOPCHUS TEJIa U BCKTOPa CUJIbI, HeﬁCTBYIOHICﬁ

Ha TCJI0

1.11

1.12

Bzaumopeiictue ten. Tpernit 3akoH HeroToHa:

Fy y=-Fi,

TpCHI/IC IMOKOA U TPCHUEC CKOJIbIXKCHUS. CDOpMYJ'Ia JJI1 BBIYUCIICHUSA MOYJISA CUJIbL

TPCHUA CKOJIBXCHUA:




Hedbopmarus Tema. Ympyrue u Heynpyrue aedopmainuu. 3aKOoH YIPYrou

nedpopmanuu (3axox ['yka):

113 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSATOTEHUS:
FoG. My -i}}:
R:
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaAeHHUS.
114 dopMyna A BBIUKACICHUS CHIIBI TSKECTU BOJIU3M MOBEpXHOCTH 3emun: F =
mg.
JBwxenue mnanet Bokpyr Comnna. [lepBas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpy3ku
Nmmynbe Tena — BekTopHas pu3nyecKkasi BeIMYnHa.
1.15 p=mi
Nmnynbe cucremsl Ten. U3MeHeHne nmmyJibea. MIMIyabe cusibl
3aKOH COXpaHEHUs UMITYJIbCa AJI1 3aMKHYTON CUCTEMBI TEII:
1.16 P=myU; +iny U, =const
PeaxTnBHOE ABMKEHTE
Mexanudeckas pabora. @opmyria st BHIYUCICHUS pa0OThI CHJIBI:
A=Fsoos0
MexaHndeckasi MOIIIHOCTb:
1.17
v=4
I
Kunernueckas u noreHuuanbHas sHeprus. @opmyia sl BBIYUCIECHUS
- KUHETUYECKON DHEPIUH:




TeopeMma o0 kuHeTHUeCKOU dHeprun. Popmyria 1 BEIYUCICHUS
MIOTEHLIMAJIbHOW YHEPIUH TeNa, OIAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanudeckas SHEpIUs:

E=E;+E ?

119 3aKoH COXpaHEeHHsI MeXaHH4ecKo# aHeprun. Popmyia s 3aKoHa
COXPaHEHUS MEXaHUYECKOHN SHEPTUU B OTCYTCTBHE CUJI TpeHUs: E = const.
[IpeBpareHne MexaHN4YECKON YHEPTUH MPU HATUYUU CUIIBI TPEHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Poryar. MomenT cubl: M - Fl.
YcnoBue paBHOBeCHs pblyara:
M +M,+..=0
1.20
[TonBwxHbI 1 HenoABWXKHBIH 6oku. KIT/] mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
A‘S&TIHHH
JlaBiieHune TBEPAOTO TENa.
dopmyna 175 BEIYUCICHUS JaBICHUS TBEPAOTO Tena:
_F
F= G

121 HaBnenue raza. ATMocepHoe JaBieHuUE.

‘ I'unpocraTudeckoe AaBleHNE BHYTPH SKUIKOCTH.
dopmyna 1 BEIYUCIICHUS JaBICHUS BHYTPH KHUJIKOCTH:
P=pg+Pu,

1.22 3akoHn [lackans. ['mapaBnuueckuii mpecc
3akon Apxumena. dopmyna Isi ONPEAETCHUS BBITATKUBAIONIEH CHIIBI,

123 JeNCTBYIOMIEH Ha TeJIO0, TOTPYKEHHOE B )KUIKOCTH WITH Ta3:

F_&m. =pgv




YcaoBue miapaHus teia. Ilnapanue CYZAO0B 1 BO3AYXOILJIABAHUC

1.24

Mexannueckue KojeOaHus. AMIUIMTYJa, NEPUOJ M YacToTa KOJIeOaHUH.

dopmya, CBSI3bIBAIOIIAS YACTOTY U MEPHUO] KOJICOAHUIA:

1.25

1.26

1.27

1.28

MareMatnueckuii ¥ IpyKUHHBIA MasTHUKH. [IpeBpaiieHue sHepruu Ipu

K0J1€0aTeIbHOM ABMKEHUHU
3aryxatomue kojiebanus. BeinyxeHHble kKonebanus. Pezonanc

MexaHudecKkrue BOJIHBI. HpOI[OJ'IBHBIC M IIOIICPEYHBIC BOJIHEI. Z[J'H/IHa BOJIHBI U

CKOPOCTb PaclpOCTPAHCHUS BOJIHBI:

L=v-T

3By1(. FPOMKOCTL " BBICOTA 3BYKa. OTpa)KeHI/Ie 3By1(0BOI71 BOJIHBI Ha I'paHUIIC

nByx cpenl. MH(Dpa3ByK U yIbTpa3ByK

1.29

1.30

IIpakmuyeckue pabomul

N3mepenne cpenHel IMIOTHOCTH BEIIECTBA; APXHUMEIOBOU CHUIIBI, )KECTKOCTH
IPY>XUHBI, KO3 PUIMEHTa TPEHUS CKOJIBXKEHUS; pabOThl CUJIbI TPEHUS, CUJIbI
YOPYTOCTH; CPEJHEN CKOPOCTU JBUKEHHSI OpycKa 110 HaKJIOHHOM IIOCKOCTH;
YCKOpeHusi Opycka MpH IBMKEHUM IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoja KojeOaHW MaTeMaTHMYeCcKOro MasTHUKA; 4YacTOThl M Iepuoja
KosieOaHU MPY>KUHHOTO MasiTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIEr0 Ha phIyar;
paboThl CHIIBI YHOPYTOCTH IMPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUKHOIO
6110Ka; pabOTHI CUJIBI YIPYTOCTH IPHU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOTO
OJ0Ka.

HccnenoBanne 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpyKEHHOMN
YacTH T€JIa U OT IJIOTHOCTH JKMJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MAaCChI T€JIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JTABJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B IIPYKUHE, OT CTETICHU
nedopMaluy NpyKUHbI; YCKOPEHUs: OpycKa OT yTiia HaKJOHa HalpaBIIsIoLIeH;
nepuoja (4acToThl) KoJeOaHU HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TIEpUOJIa
KosieOaHUH MPY>KUHHOTO MasiTHUKAa OT MacChl rpy3a U KECTKOCTU MPYKUHBI;
UCCIIeIOBaHNE HE3aBUCUMOCTU TepHoJia KOoJeOaHWH HUTSHOTO MasTHUKA OT

MacCChI I'py3a. HpOBCpKa YCJIOBUS PABHOBCCHUS pblUara

Dusuueckue A6NEHUA 8 npupode: NpuUMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOPOCTSIMH B )KUBOM W HEKWUBOU MPUPOJIE, AEHUCTBUE CUIIBI TPEHUS B IPUPOJIE




U TEXHUKE, MPUIUBbI U OTIUBBI, ABWXKeHUE IIaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, PhIUard B TEJIE YEIOBEKA, BIUSHHUE
aTMoc(epHOro NaBJCHHUS Ha JKUBOW OpPraHW3M, IUIABaHHUE PHIO, BOCIPUSTHE
3BYKOB >KMBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMH, 9XO

Texnuueckue ycmpoticmea: CIHUAOMETP, JATYUKHU TOJIOKEHHS, PACCTOSIHUSA U
YCKOpEHUs, JTMHAMOMETpP, MOJIIUIHUKN, PAaKEThl, pblYyar, MOABMKHBIA U

HGHOI[BI/I}KHHﬁ 6J'IOKI/I, HAaKJIOHHas IJIOCKOCTB, IMPOCTBIC MECXAaHU3MEBI B 6I)ITy,

13 cooOmraronmecs cocybl, yCTPOHCTBO BOJOMPOBOAA, THIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPILIHEBOM HACOC, apeoMeTp, 3XOJOT,
WCIIOJIb30BAaHUE YIIBTPa3ByKa B OBITY U TEXHHKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHbBIE IOJIOXKEHUSI MOJIEKYJIIPHO-KUHETHUYECKOM TEOpUH  CTPOEHUs

2.1 BelecTBa. Mozenu TBEPAOTo, KHUAKOTO M Ta3000pa3HOr0 COCTOSIHUI BEIIECTRA.
Kpucranmuueckue u amopdHbIe TEIa

25 JIBuwkenune uyacTtuil BemiecTBa. CBs3b CKOPOCTH JABM)KEHHUS YaCTHI[ C

' Temneparypoii. BpoyHoBckoe nBuxenue, mupQysus

23 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

24 TemoBoe paciiupeHue u cxxarue

2.5 TemoBoe paBHOBECHE

Y Buytpennsas snHeprus. Pabora u rtemsonepenaya Kak crnocoObl M3MEHEHUs

' BHYTPEHHEH YHEPTUH

2.7 Bunel Tenonepenayn: TENIONPOBOJHOCTD, KOHBEKLUS, U3TYyUEHHUE
Harpeanne u oxnaxzaenue ten. KomuuecTBo TemnoTsl. YjaenpHas
TEILNIOEMKOCTb:

2.8

O=an(t,—1)
3aKOH COXPAaHEHMs DPHEPIHM B TEIUIOBBIX MPOLECCAX. YpPAaBHEHUE TEIJIOBOIO
OanaHca:
2.9
Q+0, +..=0
HUcnapenne m konaeHcauus. M3MeHeHHe BHYTpPEHHEH SHEPrUU B IMPOLECCE
510 UCIapeHus M KoHAeHcauuu. KumeHune KuakocTH. YaenbHas TemoTa

napooOpazoBanus: L = O/m




2.11

BnaxnocTs BO3ayxa

2.12

[InaBnenue u xpucraumsauusa. 3MeHeHHEe BHYTPEHHEH OJHEPIUM IIPU

IUIABJICHUU U KpHUCTaJIJIM3allvu. yI[eJ'IBHaﬂ TCIJIOTA IIJIaBJICHUA:

2.13

BHyTpeHHss1 dSHeprus CcropaHus TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAHMs

ToruuBa: g = Q/m

2.14

[Tpununs! paboTs! TemoBbix apurareneit. KIT/I teruioBoro apuratens

2.15

2.16

2.17

IIpakmuyeckue pabomul

N3mepenue yaenbHON TenI0EMKOCTH METAUTMUECKOTO WIMH]PA; KOJIUYECTBA
TEIUIOTHI, IOJyYEHHOI'O BOJOM KOMHATHOW TeMIepaTypbl (UKCUPOBAHHOMN
Macchbl, B KOTOpPYIO OIyII€H HarpeThlii LWIMHJIpP; KOJWYECTBA TEIUIOTHI,
OTJAHHOTO HArpeThIM LWIMHIAPOM, IIOCIE OIYCKaHUs €ro B BOLYy KOMHAaTHOU
TEMIIEPATypbl; OTHOCHUTEIbHOW BIAXKHOCTH BO31yXa; YACIbHOM TEIUIOTHI
IU1aBjieHUusd JbAa. MccienoBaHue M3MEHEHMsI TEMIIEpAaTypbl BOJABI  IIpU
Pa3IMYHbIX YCIIOBUSX; SIBJICHMS TEIJIOOOMEHA MPHU CMEIIMBAHUN XOJOIHOW U

ropﬂqeﬁ BOJIbI; IIpoLecCa UCIIapCHUA

Dusuueckue a61eHUs 8 npupode. TTIOBEPXHOCTHOE HATSKEHHE M KallWIIJISIPHbIE
SIBJIGHUSI B IPUPOJIE, KPUCTAJIBI B Npupoe, nznydenue ConHia, 3aMep3aHue

BO/I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POChI, TYMaHa, HHEsl, CHera

Texnuueckue  ycmpoucmea:  KallWUISAPbl, TNPUMEPbl  HUCHOJIb30BAHUS
KPHUCTAJIJIOB, )KUJIKOCTHBI TEPMOMETD, TaTYMK TEMIIEPATYPbI, TEPMOC, CUCTEMA
OTOIICHUs JOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBas TypOHMHa, JBUTATENb

BHYTPEHHETO CrOpaHus

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

Onextpuzanus Ten. J[Ba BUAa 2IEKTPUUECKUX 3apsi/IOB

32
33

34

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

3J'IeKTpI/I‘-ICCKOC ITOJIC. HaHp}DKéHHOCTL QJICKTPUYCCKOTO IIOJIA. HpI/IHLII/IH

CYTNEPHO3UINH IEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsaoB. JlelicTBHE AJIEKTPUYECKOro TMOJsSI Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBOIIHI/IKI/I " JUSJICKTPUKHU




ITocTosiHHBIN 351eKTpUUECKUi TOK. J{eficTBuUs anekTpruyeckoro Toka. Cumia Toka.

Hanpsoxenue.
3.6 I=q/t, U=A4/4
DJIEKTPUYECKOE CONMPOTUBIICHUE. Y ACIBHOE AIEKTPUUECKOE COMPOTUBIICHUE:
3.7 R =pl/S
38 3akon OMa 1 yyacTka anekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE coeMHEHNE TPOBOHUKOB PABHOTO COITPOTUBIICHMUS:
U=U:I=1+1; Rzi.
2 2 >
CwMmelnanHble COETMHEHUS TIPOBOTHUKOB
310 PaGora u momtHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxoyns — Jlenna:
3.11 O=I"-R-t
319 OneiT Opcrena. MarHuTHOe MoOJ€ OPSIMOTO MPOBOJHUKA C TOKOM. JIMHMM
MarHuTHON MHIYKITUH
313 MarauTHOE TOJIE ITOCTOSSHHOTO MAarHuTa. B3anMoIeWCTBHE ITOCTOSHHBIX
MarHuToOB
3.14 JlelicTBMEe MarHUTHOTO ITOJISI HA TPOBOJHUK C TOKOM
3.15 OnsiTel Dapanes. SBneHue 3neKTpoMarHuTHON MHAyKUuu. [Ipasuino Jlenna
Ilpakmuueckue pabomol
N3MepeHne  JIEKTPUUYECKOTO  CONMPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
3.16 AIEKTPUIECKOTO TOKA; PAOOTHI SJEKTPUUECKOTO TOKA.

HccnegoBanne 3aBUCHUMOCTH  CHIIBI TOKa, BO3HHUKAOMICTO B TIPOBOIAHHKE

(pe3ucTophl, JIAaMIIOYKa), OT HAMIPSKEHHUS Ha KOHITaX MIPOBOHUKA; 3aBUCUMOCTH




COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, TUIOIIAIU €TO MTOIEPEYHOI0 CEYEHUS U
YA€IbHOTO COIPOTUBIICHHUS.

IIpoBepka nmpaBuiia 11 3IEKTPUUECKOT0 HANPSKEHUS IPU IIOCIEA0BATEIbHOM
COEJIMHEHUH IPOBOAHUKOB; MpaBUiIa Ui CHJIbl JIEKTPHUUECKOro TOKa IpH

[apajuIeIbHOM COEAMHEHNN TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA6leHUs 8 npupoode: SIEKTPUUYECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JI€ 3eMJTH, Ipeii( MOTFOCOB,
POJIb MATHUTHOTO TOJIST JIJIS1 5KM3HU Ha 3emuie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoucmea: 3JIEKTPOCKOIN, aMIEPMETP, BOJBTMETP, PEOCTart,
CUETYMK  DJEKTPUUECKOHM SHEPruu, SJIEKTPOOCBETUTENIbHBIE MPUOOPHI,

3.18 HarpeBaTesbHbIe ANEKTPONPUOOPHI (mpumepsr), AIIEKTPUYECKUE
MpEeIOXpaHUTENH, JJIEKTPOMArHUT, AJIEKTPOABHUraTeNlb TMOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOIO TOKa

3.19 DOnexkTpoMarHuTHbie BoJHEL. [1Ikana 35ekTpoMarHuTHRIX BOJTH

3.20 JlyueBast mogens cBeta. [IpsimoninHeliHOE pacipocTpaHEHUE CBETa

3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano

3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23 Jucnepcus cBera

394 JIunza. Xon nydeii B nuH3e. PoKycHOE paccTosiHUE TUH3bI. OnTHYecKas cuiia

. nun3el: D = 1/F

3.25 ['na3 xak ontuueckas cucrema. Onrudeckue mpudopsI
IIpaxmuueckue pabomol

N3mepenune onTuueckoi cuibl COOMparoIei JINH3bI; (POKYCHOTO pacCTOSHUS
coOuparoleit TUH3HI (TI0 CBOMCTBY paBEHCTBA pa3MepOB IIpeIMETa U U300paKeHus,
KOIJla IpeIMeT pachojiokeH B JBOMHOM (OKyce), MoKaszaTels MperoMIICHUs

3.26 | crekia.

HccnenoBanne cBoiicTBa H300pa)K€HHUs,, MOJYYEHHOTO C IOMOIIBIO
coOuparolel TUH3bI; U3MEHEHUsI (POKYCHOTO PACCTOSIHUS ABYX CIOKEHHBIX JIMH3;
3aBUCHMOCTH yTJIa MPEJIOMJIEHHUsI CBETOBOIO JIy4a OT YIJIa MaJEeHUs Ha I'paHuLe
«BO3/yX — CTEKJIO»

397 Qusuueckue agnenus 6 npupode: 3atMmenuss Connna u JlyHbl, 1Beta Tel,
' ONTUYECKUE SIBJIEHUsS B aTMocdepe (11BeT Heba, pedpakius, pagyra, MUPax)
398 Texuuueckue ycmpoticmeéa. OYKH, TEpHUCKoM, ¢oToannapar, ONTHYECKHE

CBE€TOBObI




KBAHTOBBIE ABJIEHUA

PamnoakTuBHOCTE. AJba-, OeTa-, raMMma-usnydeHus. Peakuuu ansda-u Oeta-

4.1
pacmana

42 Omnwitel Pesepdopna mo paccesnuro anba-yactuu. Ilnanerapuas mopaenb

' aToMa

4.3 CocraB aromHoro spa. M3oromsl

4.4 [lepuon nmonypacnaja aTOMHBIX siA€p

4.5 SnepHble peakiyu. 3aKOHbI COXPaHEHUS 3apsiJJ0BOTO U MAaCCOBOTO YUCET
Qu3suyeckue sA6NeHUs 8 npupode. €CTECTBEHHBIN paauoaKTUBHBIA (OH,

4.6 KOCMHMYECKHE JIyYd, PaJAHOAKTUBHOE H3JIyYCHUE MPHUPOIHBIX MHHEPAJIOB,
JeiCTBHE PaJIMOAKTUBHBIX U3ITyUYEeHUI Ha OPraHU3M YeJIOBeKa

47 Texuuueckue ycmpoticmea: CIeKTPOCKOII, UHIUBUAYATbHBIN JO3UMETP, KaMepa

Bunbcona, sinepHas 3HEpreTuka




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






