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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHUU K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3ukay.

[IporpaMMa 10 (QuU3MKE Ha YypOBHE OCHOBHOTO OOIIETr0 OOpa30BaHMUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yueToM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
KOHIIEMIINH MPenoaBaHus yueOHoro npeamera « u3nkay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIIUXCSI W OPraHU3AlMI0 HU3YUYCHHS
Gu3MKK Ha NEATEIbHOCTHOM OcHOBEe. B mporpamMme no (u3MKe YyUUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0
TUTAHUPYEMBIM JTHYHOCTHBIM U METAlpeIMETHBIM pe3yJIbTaTaM 00yUYEeHHUS, a TAKKe
MEXKIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[TporpamMMma o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHoro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEPHYIO MOCIeA0BATEILHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
ydeTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIUIHM YYUTEIIO B CO3/IaHNU pabouell mporpaMMel 10 y4eOHOMY MPEIMETY.

®dusurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTPOHOMHUEH 1 (U3HUECKOii Teorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAy4HYIO0 KapTUHY MHpa, IPEIOCTaBIsieT Haubosee sICHbIe
oOpa3lpl MPUMEHEHUsI HAYYHOr0 METOJa MO3HAHUA, TO €CTh CI0co0a MOSTydYeHHS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Onna U3 raaBHBIX 3a7a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (DOPMHUPOBAHUU ECTECTBEHHOHAYYHOH I'PaMOTHOCTH M
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINoJaracT OBJIAJICHHUE
CIIEIYIOIMMU KOMIETEHTHOCTSIMH, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSACHATH SIBJICHMUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;



HHTCPIPCTUPOBATH AAHHBIC K UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA JJIA
IMOJIY4YCHHUA BBIBOJOB.

Ilenn wn3ydeHuss (U3MKM HAa YpPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHMs
OIlpeNiesieHbl B KOHIEMNIMU MpernojaBaHus ydyeOHoro mnpeamera «Pusmka» B
oOpa3zoBaTenpHBIX oOpranuzamusx Poccuiickoit @enepauuu, peann3yOUIHX
OCHOBHBIE 00111e00pa30BaTeNbHbIE IPOTPAMMBI.

Lenu nzydeHust GU3uKu:

npuoOpeTeHrue HHTepeca M CTPEeMJICHUS O0ydYaromuxcs K HayqyHOMY
U3yUYCHHUIO TMPHUPOJBI, PA3BUTHE UX HUHTEJUICKTyaJlbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIe TIO3HaHUs U (OPMUPOBAHNE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yJjbTaTa H3YUYECHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;
dbopMupoBaHrE TPEACTABICHUNA O POJH (DU3UKK NI PA3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  TMPEACTABICHHA O  BO3MOXHBIX  cdepax  Oyaymien
po(hecCUOHANIBHON JESTENIbHOCTH, CBA3aHHOM C (PU3UKOI, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX Ielield MmporpaMMbl 1O (U3WKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a/1ay:

npuoOpeTeHNEe 3HAHWW O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUUYCCKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

MPUOOPETECHUE YMEHHI OMUCHIBATH U OOBICHATH (DU3UUECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTyICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEHINX pACUYETHBIX 3a1ady ¢
UCITIOJIb30BAaHUEM buznUecKux MOJICIIeH, TBOPUYECKHUX u
MPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HAOIIOATh MPUPOIHBIC SBICHHS U BBITIOJHATH OTIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTANIbHBIC HUCCIEIOBAHUS  C
UCITIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MHpOpMaIuenn (GU3NIEeCKOro CoAepKaHus,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (DU3HUKH, aHATU3 U
KPUTHYECKOE OIICHMBaHUE WH(OPMAITUH;

3HAKOMCTBO CO chepamu TpodheCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UYECKOM HAYKH.



OO11ee yuClIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4YeHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HefeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Henenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMMe no (pu3HKe mepeyeHsb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pPabOT W OMNBITOB C YYETOM WHAWBUIYAIbHBIX OCOOCHHOCTEU
o0yyaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHuil, MpearaéMbIX B paMKax
OCHOBHOT'O TOCYIaPCTBEHHOT0 SK3aMeHa 10 (U3UKE.



COJAEPKAHUE OBYUYEHUA

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

®usuka — Hayka o mnpupone. fABneHus npupoabl. PU3HYECKHUE SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue Quanyueckux BelWyuH. Duznyeckue
npubopsl. [TorpemHocTs u3mMepeHnit MexxayHapoiHas cucteMa euHull.

Kak ¢usuka u jApyrue ecTecTBEHHblE HAyKH HW3Y4aloT MPUPO.Y.
EcrecTBeHHOHAy4HBII METOJ TMO3HAHUSA: HAONIOJEHUE, IMOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUNOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHUE
HaOmoaaemMoro siieHus. Onucanue GU3NUecKuX SBICHUH C TOMOIIBIO MoJieei

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC
SIBJICHUSL.

2. ®duznueckue npuOOPHl U MPOLEAYpa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimeol.

1. OmpenesieHHE LEHBI ISICHUS IIKAIbl U3MEPUTEIIBHOTO Mprbdopa.

2. M3mepenue paccTosTHUN.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPOTO TEA.

4. OnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue Temmeparypbl NpH MOMOIIU >KUIKOCTHOTO TEPMOMETpa U
JaTyuKa TeMIIepaTyphl.

6. IIpoBenaeHue uccienoBaHusi MO MPOBEPKE THUIOTE3bI: NATbHOCTH MOJIETA
IapuKa, MyIMEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
yCKa.

IlepBoHaya/ibHbIE CBeIEeHUsI 0 CTPOEHNH BelllecTBA.

CtpoeHue BelIecTBa: aTOMbl M MOJIEKYJbI, HX pa3Mepbl. OTBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxkenne uactull BemiecTBa. CBs3b CKOPOCTH JABWIKEHHS YacTHL C
temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue uacTuil
BEILIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUJIKOCTEH M TBEPJIbIX
(kpucTamnmyecknx) Tel. B3anMocCBs3b MEXKy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmroneHue 6pOyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysum.



3. HaOmionenue — siBIeHUN,  OOBSACHSIONIUMXCA  MPUTSHDKEHUEM WU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJB30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOJIIOAEHHIO TEIUIOBOIO PACIIMPEHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

JIBMKeHMe U B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpelHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JBUKCHHUSL.
SBneHue uHEpUMH. 3aKOH WHEpUUU. B3anmoneicTBHe Ten Kak NPUYHUHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
0o0BbEMa BEIECTBA.
Cwmita Kak XapakTepuCTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. M3mepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHUS M CHUJIA
TskecTd. CHila TSDKECTH Ha Jpyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cui. Cuina TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnrogeHue MexaHMUeCKOro JIBHXKEHUS TeNa.
2. N3mepeHune CKOpOCTH MPAMOIMHENHOTO JIBUKCHUS.
3. HaGmronenue siBneHus MHEPIUU.
4. HabOnroneHne u3MEHEHUs: CKOPOCTH MPU B3aUMOJICHCTBUU TE.
5. CpaBHEHHE MaccC IO B3aUMOJICHCTBUIO TE.
6. CnoxxeHue cuJj, HalpaBJIEHHBIX M0 OJHOMN MPSIMOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IMIapuKa 0
HAKJIOHHOM TIOCKOCTH.
OrnpeneneHue mI0THOCTH TBEPAOTO TeNa.

4. ONbITEI, JTEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

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

JlaByieHUe TBEPABIX TeJI, *KUJIKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBETTUYCHUS NaBlieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT o0bema, Temneparypbl. l[lepenaua naBieHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS JKUJIKOCTH OT TIyOWHBL. [ mapocraTmyeckuid
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

AtMocdepa 3emun u atmocepHoe naBienue. [IpuuuHBI CyIIeCTBOBAaHUSA
BO3MyIIHONW 000y0uku 3emiu. OmbiT Toppuyemmu. M3meperune atMochepHOTo
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOI0O JaBJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hEepHOTO TaBJICHHUS.

JleficTBHE MKUAKOCTH M ra3a Ha MOrpyXEHHOE B HUX TeJo. BulTanmkuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD AABJIEHUS ra3a OT TeMIIEpaTyphl.

[lepenaua naBiaeHUS KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela
Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.
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8. YcJoOBHE IUIaBaHUsI TEJI: TIJIABAHUE WU TTOTPY>KEHUE TEJl B 3aBUCUMOCTHU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJIa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimeol.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEHM Ha  TeJoO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
NEUCTBYIONIEH Ha TEJIO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOUN B )KUIAKOCTh
YacTH Te€Ja U OT IUNIOTHOCTHU KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30MOABEMHOCTH.

PaGora u MOIIHOCTB. JHEpPrus.
Mexanudeckast pabota. MoOITHOCTb.
[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHs phluara K 0JI0Ky. «30J10TOe



npaBuiio» mexanuku. Koadgdurment nonesnoro aeiicteus (nanee — KI1J[) mpocTeix
MexaHU3MOB. [IpocThie MEXaHN3MBI B OBITY M TEXHUKE.

Mexannueckass dHeprusi. KuHeTuueckas W TOTEHUUANIbHAS  DHEPTHS.
[IpeBpalilieHre OTHOTO BH/Ia MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. Ilpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue pabOTHI CUITBI TPEHUS IPU PABHOMEPHOM JBUYKEHUU Tella 0

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

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

TenJioBbIe ABJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJSIPHO-KMHETUUECKOW TEOPUU  CTPOCHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, KUAKOCTEN U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TemIOBOE paclIMpEHUE U CKaTHE.

Temmneparypa. CBsi3b TeMmIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl H3MEHEHHUS BHYTPEHHEW HHEPruu:
TeIUIoNepeaya U CoBeplieHre padoThl. Buabl Temionepenaun: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH H
TEIJIOBOE paBHOBeECcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBrnenue wu
OTBEPACBAHUE KPUCTAUNIMYECKMX BEHIECTB. YJElIbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHSL.

BnaxHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpununer pabotel TeroBeix apurarencit KIIJ[ temmoBoro nBurarens.
TeruioBble IBUTaTENIN U 3aIIUTa OKPYKAKOLIEN CPEJIBL.

3aKOH COXPAHEHUS U MPEBPALLECHUS YDHEPTUH B TETUIOBBIX MTPOLIECCAX.

JHemoncmpayuu.

1. HaOmronenue OpOyHOBCKOTO JTBUKEHHUSL.
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Hab6mronenune nuddysun.

HaOnroienue siBeHUi cMaurBaHUs M KalMWIISIPHBIX SIBJICHUN.
HabnrogeHue TemioBoro paciupeHus Teul.

N3meHenune paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIQXKICHUU.

[IpaBuna u3sMepeHus: TEMIIEPATypHI.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue pU COBEPIICHUU paOOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3InUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTosiHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuwie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OMNBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJIOHE MITIPHUIIA.

OnbITEI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

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

Habmronenne wu3MeHEHHs BHYTpPEHHEH »HHEpPruM Tella B pe3yJibTare
Terionepeaayr U padboThl BHELTHUX CHUJL.

UccnenoBanuie siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METATUITMUYECKUM LIMJITHHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoiecca UCIapeHUsI.

OrnpeneneHne 0OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

Onexktpuzanusi Tea. JBa poja 3iIeKTpUYECKUX 3apsanoB. BzaumopelcTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJITUYUHBI 3aPSJI0B U PACCTOSHUSI MEXKIY TEJIAMH).

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



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUIT TOK. YCJOBUA CYIIECTBOBAHHUSI JJIEKTPUYECKOTO TOKa.
M cTOYHUKM TIOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOTO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTuBieHUE MPOBOJHUKA. Y ACIBHOE COMPOTHUBJICHHUE BelmiecTBa. 3akoH OMa
I ydacTka 1enu. [locinegoBarenbHoe U MapajuiesIbHOE COCTMHEHNE MPOBOIHUKOB.

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

[TocTosiHHBIE MarHUTHI. B3anMo1eiicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe I Ku3Hu Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKA. [[puMeHeHne 3JIeKTPOMArHuTOB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MMOCTOSAHHOTO TOKa. Mcnonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapajies. SIBieHNE dIEKTPOMAarHuTHON MHAYKIUU. [IpaBuio JleHna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMY HA BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpu3anus Ted.
JIBa poaa 3JIEKTpUYECKUX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIUSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOBOIHUKH M TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTOYHUKH TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I'a30BbIN pasps.
. U3mepenune cuibl TOKa aMIepMETPOM.
. U3Mmepenne 351eKTpuuecKoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUMU.
. BzanmoencTBre moCTOSSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXKXHOCTH PA3ACIICHUS ITOJOCOB MATHUTA.
. MozenrpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oJje Toka. DJIeKTPOMarHur.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND IMTOCTOSIHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIWH.

OmneiTel @apases.

3aBUCHUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HMKHOBCHMS.

DJIEKTPOre€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimeol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMH TEl WHAYKIWEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JARJIEKTPUKHU.

COopka u npoBepka padOThI JIEKTPUIECKOM 1IETH MOCTOSHHOTO TOKA.
N3mepenune u peryJupoBaHie CUIIbI TOKA.

N3mepenune 1 peryjJupoBaHue HAIpPsKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnBbITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJAHUKA OT €ro JJIMHBI, IUIOMAAU TOMEPEYHOTO
CEUYEHUs U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUUW IIPU  IIOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne paboThl IEKTPUUIECKOT0 TOKA, UIYILEr0 4epe3 pe3ucTop.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 0O0BETUHECHUU
U pa3zelICHUN.

HccnenoBanrie 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 u3ydeHue paboThl AJIEKTPOIBUTATES.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHJIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

MexaHu4ecKkue siBJCHUSA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHUs. PaBHOMepHOE mNpsiMOIIMHENHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe ABMkeHue. CpellHsisi 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpY>KHOCTH. llepron u yacrota oOparieHwus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproTtoHa. Bropoi 3axkon Herorona. Tpetuii 3akon HeroTtoHa.
[IpuHIMII CyNIEPIIO3ULIUU CHIL.

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

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgenus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUkU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. L{eHTp TsxecTH.

Nmvnynec tena. Mi3meHnenue mmmyiibca. UMmynibe cuiibl. 3aKOH COXPaHEHUS
UMITyJibca. PeakTHBHOE ABUKEHHE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MOIHIATOrO HaJl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckartou npyxuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HalnrogeHune MexaHM4eCKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHME MNyTe U TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.
N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUKEHHS.
4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBHUKEHHS.
HabGnronenune nBrmkeHus Tea Mo OKPYKHOCTH.



9.

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

Habmonenne MexaHn4ecKux sSIBJICHU, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIIHHO
KaOuHeTa PU3MKH.

3aBUCUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBa CHII IPY B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena npu yCKOPEHHOM JBUYKCHUU.

[lepenaua uMitynbca Mpy B3aMMOACHCTBUH TEIL.

[IpeoOpa3oBaHus YHEPTUU MPH B3aUMOICHCTBUU TEI.

CoxpaHeHMe UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITyJIbca TIPU a0COIIOTHO YIPYTOM B3aUMOICHCTBUU.
Habmtoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHre MEXaHMUECKOW SHEPTUH NPU ABMKCHUHU Tea MO IEHCTBUEM
PYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJbHEUIIEro paBHOMEPHOIO
JBUKEHUSI IIApUKa WU TEJIEKKH.

Omnpenenenne cpeaHEd CKOPOCTH CKOJIBXKEHHUS OpycKa WM JBHKCHUS
[IapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela MNpU PABHOYCKOPEHHOM JIBJKEHHH I10
HAKJIOHHOU IIOCKOCTH.

HccnenoBanre 3aBUCMMOCTM MYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBM)KCHUHU O3 HauallbHOW CKOPOCTH.

[IpoBepka TruMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOM CKOPOCTH IYyTH OTHOCATCS Kak psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH  CWIBI TPEHHUS CKOJIBKEHUS OT CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue kor(hGuIeHTa TPEHUST CKOIBKEHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre padoThl CUJIbI TPEHUS IPU PABHOMEPHOM JIBUKEHUU TEJa I10
TOPU30HTAJIbHOM MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIOPYTOCTH TpU  THOABEME TIpy3a C
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yueHue 3aK0HAa COXPaHEHHUsI SHEPTHH.

MexaHuuyecKHe K01e0aHus U BOJIHDI.



KonebatenbHoe aBmxenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTy1a. MaremMaTnuecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
SHEPrUU MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHHsle — kojeOanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBoOWCTBa MeEXaHWYeCKuMX BOJIH. [IpoposibHblE U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxenue 3Byka. MHOpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGOmonenue konebaHuM Ten MOJA ACHCTBUEM CHUJIBI TSXKECTH U CHUIIBI
YOPYTOCTH.

Habmoienue konebanuii rpy3a Ha HUTU U Ha MPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJI€OaHUH U pe30HaHCca.

PacnipocTpaneHne npo10bHbIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKyCTUYECKUMN PE30HAHC.

JIaﬁopamopnbw pabomul u onvimeol.

1. OnpeneneHue YacTOThl W MepUoja KOJEOAHMH MaTeMaTUYeCKOTO
MasTHHKA.
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2. OnpeneneHue 4acTOThI U Mepruoa KojaeodaHui Mpy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHUM MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.

4. VccnemoBaHue 3aBUCHMOCTH MEPHOIA KOJIeOaHUN MPYKMHHOTO MasiTHUKA

OT MaccChl rpy3a.
5. IIpoBepka HE3aBUCUMOCTH MepHUOJa KoJeOaHUW Ipy3a, MOJBEIICHHOTO K
HUTHU, OT MACChI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb Mepuoja  KoJeOaHwuii
NPY>KMHHOTO MasiTHUKA OT MacChl IPy3a U )KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOTHOTO MaeHUS.
DJIEKTPOMATHUTHOE 110J1€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHhIX BOJH. [llkana »iekTpoMarHUTHBIX BOJH. Hcmnosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETAa.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.



Jlabopamopnsie padbomul u onsimel.
1. H3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIBHOTO
TenedoHa.
CeeroBbIe SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue cseta. 3atmeHuss Connua u Jlynel. Otpaxenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHus cBera. [lonHoe BHYTpeHHee
OTpakeHHE cBeTa. VIcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

JIunza. Xopn nyyed B inH3e. OnTudeckas cuctema (poToanmnapara, MUKpOCKOIa
u Teneckona. ['na3 kak ontuyeckas cucrema. bim3opyKoCcTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HpeioToHa. CrokeHue
CIIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toy4yenune n300paxeHuit B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop tydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tomyyenune n300paxeHuit C MTOMOIIBIO JTMH3.

[Tpuniun aevictBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.
10. Monens ria3za.

11. Pa3noxeHnue 6e50oro cBera B CIEKTP.
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12. [Tonyuyenue 6em0r0 CBETa PH CIOXKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHHUS CBETOBOTO Jiyda OT YIJIa
najcHUsI.

2. M3ydeHne xapakTEepPUCTHK N300PKECHUS MPEAMETA B TIIIOCKOM 3epKajle.

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

4. TlomyueHnue u300pa’KeHUI C TOMOIIBIO COOUpAIOIIEH JTUH3HI.
Omnpenenenne HOKYCHOTO PAaCCTOSHUS U ONTHYCCKON CHIIBI COOMparoei
JIMH3HI.

6. OTMBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OmbBITHI TIO BOCHPUSTHIO IBETA MPEAMETOB NPH WX HAOIIONCHUH 4Yepes3
L[BETOBbIE (DUIIBTPHI.



KBaHnToOBbIE AIBJICHUS.

OmnbiTel Pezepdopaa u mimanerapHas mozenb aroma. Mogenb aroma bopa.
HcnyckaHue u noriomeHne ceera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uziaydeHus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmopens atomHoro snpa. M3orombl. PannoakTuBHBIE
npeBpaienus. [lepro momypacmnana aTOMHBIX SEP.

SnepHble peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO0 M MAacCOBOTO YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku saeprun CosHIa U 3BE3I.

SAnepnass sHepreTvka. JleWCTBHUS paguOAKTUBHBIX W3JIyYEHUH Ha >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3TYyYEHHS U TOTJIOMICHUS.

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.

Jlabopamopuvie pabomul u onvimel.

1. HaOnroneHue CIIONIHBIX U JTMHEHYATHIX CIIEKTPOB U3JIYUYEHUS.

2. HccnepoBaHue TPEKOB: M3MEPEHHE SHEPIUU YACTHUIIBI 1O TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (hoHA.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOMIUN MOYJIh TIPEAHA3HAYEH JJIsI CUCTEMATH3alUN
1 000011IeHUS TPEIMETHOTO COJIEPKAHUSI U OTIBITA ICSITEILHOCTH, MPUOOPETEHHOTO
Ipy U3YYCHUH BCEro Kypca (U3MKH, a TakKe JJIsl MOJATOTOBKM K OCHOBHOMY
rOCyJIapCTBEHHOMY JK3aMEHY 10 (pu3uke ajis 0Oydarommxcsi, BRHIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUbI
JIeATEIIBHOCTH, HA OCHOBE KOTOPBIX 00€CcHeurBaeTcsl JOCTHKEHUE MPEIMETHBIX U
METaNpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  o0yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHWE HAyYHBIX METOJOB HCCIIEIOBAHUS
SABJICHUN TPUPOJLI U TEXHUKHU, OBJIAJACHUE YMEHUSMH OOBICHITH (PU3MUYECKUE
SBJICHUSI, TPUMEHSS TMOJy4YeHHbIE 3HAHUS, penaTh 3ajJadyd, B TOM YHUCIE
KauE€CTBEHHbBIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKTep TaHHOTO pa3jielia peaausyercs 3a
CY€T TOTO, YTO OOYHJAIOIINECS BHITIONHSIOT 3aJaHMs, B KOTOPBIX UM TpeIJaracTcs:



HAa OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTb W HAYyYHO OOBICHSTH
bu3ndecKue SBICHUS B OKPYIKAIOIICH MPUPO/IC U TTIOBCETHEBHOM JKU3HMU;

WCITIOJI30BATh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
YHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BHIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI HanOoOJIee BAXKHBIX JTOCTIKEHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, TPAKTUICCKOTO HCIIOIH30BAHUS PA3INYHBIX HCTOYHUKOB
DHEPTUY Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHCHMSI BCEX M3BECTHBIX BHUIOB
SHEPTHH.

Kaxmgas w3 TeM JaHHOTO MOIyJsA BKIIOYAeT OKCIEPUMEHTAILHOE
UCClIeIoBaHNE 0000IIaroero xapakrepa. MoIysb 3aBEpIIACTCS MPOBEICHUEM
JTUArHOCTUYECKON U OIICHOYHOM pabOoTHI 32 KYpC OCHOBHOTO 00IIIero 00pa3oBaHUsI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO

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

B pesynbrare nzyueHus UMK HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs

y oOyyatomierocs OyayT copMuUpoOBaHbl CIEAYIOUIUME JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3nUecKol 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 BAXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JESITEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAauyeCTB (PU3NUYECKOW HAayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (U3MYECKON HAyKW KaK MOIIHOTO HHCTPYMEHTa
ITIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEHIIENH COCTABIIIOLIEH
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBuUi OE30MacHOrO IOBEAEHUS Ha
TpaHCIOPTE, Ha JI0pOrax, C AJIEKTPHUUYECKHUM U TEIUIOBBIM 00OPYJIOBaHHWEM B
JIOMAIIIHUX yCIIOBUSAX;

- chopMuUpOBaHHOCTH HABBIKA pediIeKCHUU, TPU3HAHUE CBOETO MpaBa Ha ONTUOKY
Y TAKOTI'O XK€ MpaBa y APyroro 4eaoBeKa;

6) Tpya10BOro BOCIIUTAHUS:

- aKTMBHOE Yy4YacTHE B PEIIEHUWU NPaKTUYECKHUX 3ajay (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHOW HANPaBICHHOCTH, TPEOYIOIIKX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - HHTEPEC K MPAKTUYECKOMY U3YUCHHIO MPOQPECCHIA, CBA3ZAHHBIX C (PU3HUKOI;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpPHCHTALlUA HA TPUMEHEHUE (PU3NYECKUX 3HAHWUU I pelIeHUs 3a7ad B
o0JacTu OKpy’Karolled Ccpelbl, [UIAHUPOBAHUS IIOCTYNIKOB U OLEHKH HX
BO3MO’KHBIX MTOCIIEACTBHUM JUIsl OKPY KAIOLIEH cpebl;

e - OCO3HaHME TJ00AJTHHOTO XapaKTepa HKOJOTUYECKUX MpoOJieM M MyTed HX

pelieHus;

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

e - TIOTPEOHOCTh BO B3aWMOJICUCTBUU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOCKTOB (DU3UYECKON HAIMPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
IPYTHX;

e - TIOBBIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTD,

e - NOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCII€ (POPMYIHPOBATH
UJIeH, IOHATHSL, TUNIOTE3bI O (PU3UUECKUX O0BEKTAX U SIBICHUSIX;

e - OCO3HaHME JEe(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEW B 00JIacTH
busuKy;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3HUECKUX 3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHUCTBUH C Y4YETOM BIIMSHUSA HA OKPYKAIOIIYIO CpeEny,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbrare ocBoeHUs MpOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuwatomerocs OyayT copMHUpOBaHBl MeTampeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBbIC  Y4eOHBbIC  JICUCTBUS,  PETYJISTUBHBIC
yHUBEpCaIbHbIC YUeOHbIC TCUCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YYeOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeicTBHUA:
e BBISBIATH M XapaKTepU30BaTh CYIICCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI );
e YCTAaHABIWBATH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUUA, OCHOBAHHMSI JJIS
0000IIIEHNS U CpaBHEHUS,;



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTUBOPEUHS B PaCCMaTPUBACMBIX (paKTax,
JaHHBIX W HAOJIOICHUSIX, OTHOCSAIIMXCS K (DU3MUSCKUM SIBIICHUSIM;
BBISBJISATh TPHYNHHO-CJICACTBCHHBIC CBS3M IPH HM3YYCHUU (PU3NICCKUX
SIBJICHHUI M ITPOIIECCOB, JICJIaTh BBIBOJIBI C HCIIOJIB30BAaHUEM JICYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJIBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITEIILHO BEIOMPATh CIIOCO0 peleHus yaeOHOH pru3rdeckoi 3a1adu
(cpaBHEHHE HECKOJILKMX BapHaHTOB pCIICHHS, BBIOOpP Hamboee
TOJIXOJISIICTO C YY4ETOM CAMOCTOSATEIILHO BBIICIICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEN0BATEIbCKUN HHCTPYMEHT O3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIaHY OMbBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS MU IKCTICPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIMPOBATH 00OOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
MPOBENEHHOTO HAOIIOCHUS, OTbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JalIbHEIee pa3BUTHE  (DUINYECKUX
MPOIIECCOB, a TAKXKE BBIJBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora c nndopmanmueii:

MPUMEHSTh Pa3UYHbIC METOIbl, THCTPYMEHTHI U 3aMpPOCHI MPU MOUCKE U
orOope WHGOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPENIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pa3TUYHBIX BUIOB M (POPM MPENCTABIICHNUS,

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpMY TIpPEICTaBICHUS
uHQOpMAIIMU W WUTFOCTPUPOBATH pellacMbie 3aJa4ydl  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU rpauKoi 1 X KOMOWHAIIASMH.

KoMMyHUKAaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA:

B XO7Ie OOCYXKIEHUs y4yeOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWE 3aJadd W TOAJCpKaHUE
0J1arokeIaTeIbHOCTH OOIICHUS;

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

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



nyOJIMYHO TPEACTABISATh PE3yIbTaThl BHITOJTHEHHOTO (PU3NYECKOTO OIBITA
(3KCnIeprMEHTa, UCCIIEOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh NPEUMYILIECTBA KOMAaHIHOW U MHIUBHUIYaJIbHOM
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATH JE€UCTBUS
o €€ JOCTH)KEHHUIO: paclpefesaiTb poyH, OOCYKIaTh IPOLECCH U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITNOJHATH CBOIO 4acTh pabOThI, JOCTUTrasi KAYECTBEHHOTO pe3yJIbTaTra 1o
CBOEMY HAIlPaBJICHUIO U KOOPAUHUPYSI CBOU JIEHCTBUS C JPYTMMH YWICHAMU
KOMaH/1bl;

OLICHMBATh Ka4ye€CTBO CBOET0O BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYTHUPOBAHHBIM yUaCTHUKAMHU B3aUMOICHCTBHSL.

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

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsX, TPEOYIOMNX
TUTSL petiieHusT (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NHYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYyaJbHOE, TPHUHATHE PEIICHHS B TPYIIE, NMPUHATHE PEIICHUN
rpynmnom);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pellieHUus GU3NUECKON 3a7a4uu WIn
IUTaHAa HMCCIIEJOBAHUSA C YYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHHSI  (HEAOCTHMKEHUS) Pe3yibTaToB
NEesATEeIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(¢u3NYeCKOro UCCIEJOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYallUid, YCTAHOBJEHHBIX OUIMOOK,
BO3HUKILHX TPYIHOCTEW;

OLICHMBATh COOTBETCTBHE pE3yJIbTaTa LIEJIA U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO APYTOro YejIoBeKa B X0/I€ CIopa WM JUCKYCCHH Ha
Hay4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOro;
MPU3HABaTh CBOE MPaBO Ha OMIMOKY MPU pelICHUU (PU3NYECKUX 3a/1a4 UITU
B YTBEPXKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

IHNPEAMETHBIE PE3YJIbTATBI



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

UCIIOJIb30BaTh  MOHATHUS:  (PU3MYECKHME W  XUMHYECKUE  SIBJICHUS,
HaAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIMOTe3a, CAMHMIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUsA, paBHOACHCTBYOIIAs
cwia,  gedopmanus  (ymopyrasi, — IUIaCTUYEeCKasl),  HEBECOMOCT,
COOOIIAIOITNECS COCY/IBI;

pasnuuath sBiaeHUs (qudQy3us, TEIIOBOE ABUKCHHE YacTHIl BEUIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEPABHOMEPHOE JBWKEHHUE, HWHEpIus,
B3aUMOJICHCTBUE TEJI, PABHOBECHE TBEPJIBIX TEN € 3AKPEIUIEHHOM OCBIO
BpalleHUsl, epeada JaBJIeHus TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pEpHOE J1aBJICHUE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
HHEPrUMr) MO OMUCAHUIO UX XApaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaThb NPOSBICHUE HW3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpYXalollleM MHpEe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IpPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
IPUPOAE, ACUCTBUE CHIBI TPEHUS B IPUPOAE U TEXHHUKE, BIIUSHHE
aTMOoCc(epHOro JaBJICHUS Ha >KMBOW OpraHU3M, IUIaBaHHUE PbIO, pblyaru B
TeJe YeJOBEeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33]auy B y4eOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCIOIB3YS
bu3nyecKkue BeINIMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpEMS, Iy Th,
CKOPOCTb, CPEIHssA CKOPOCTbh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, AaBjaeHue (TBEPAOTro Tea, KUJIKOCTH, Ta3a), BHITAJIKUBAIOIIAs
CUJIa, MEXaHW4YecKass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHCTBUS MEXAHU3MOB, KHUHETHYECKas W
NOTEHIMAJIbHASL JHEPIHs), NpPH ONUCAHUU [PABWIBHO TPAKTOBATH
(bu3nYECKUi CMBICI UCTIONB3YEMbIX BETUUHH, UX 0003HAYCHUS U €UHUILIbI
(Gu3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJbl, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYUHAMHU, CTPOUTH TIpapuku
U3YYECHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOKEHHsS CUII (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBUIO paBHOBECHUs phiuara (0J10ka),
«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPAaHEHUS MEXaHUYECKOU



SHEPruH, TpPU DTOM [aBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U
3aIMCBHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, POILIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE U3 1-2
JIOTHYECKHX IIAaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBsA3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIN3a
YCIJIOBUS 33J]a4y 3aIMCBIBATh KPaTKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (OPMYJBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JAaHHBIE, HEOOXOUMBIE JJI1 PEUIEHUs 3a/1ad, OLIEHUBATh PEATUCTUYHOCTh
NOJy4YE€HHOM (pU3NUECKON BEINYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3HMYECKUX METOJI0B, B OITMCAHUM UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEeHNE (TUIIOTEY ), pa3INYaTh U MHTEPIPETUPOBATH IMOTYYEHHBIH
pe3yibTaT, HAXOAWTh OLIMOKHA B XOJE OIbITa, JI€JaTh BBIBOABI IO €ro
pe3yibTaTam;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
(bu3MYEeCcKUX CBOMCTB TeN: (POPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHMs, 3alUChIBaTh X0
ombITa U (POPMYIHPOBATH BHIBOBI;

BBIIIOJIHATHh MPSMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
00béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3a/IaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPECHU;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYUHBI OT
JPYrol C HCIOJIB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTH MYTH
PaBHOMEPHO IBMXKYLLIETOCA TeJla OT BPEMEHU JBUKEHUS TeJa, CUITbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa OOpabOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOIIAINA CONPUKOCHOBEHHMS TEJI, CHUJIbI
YOPYTOCTH OT YAJIMHEHUS NPY’KUHBI, BBITAJIIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH JKMJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IJIaBaHus TeJ, YCIOBUW paBHOBECHs pblyara v OJIOKOB), y4acTBOBATH B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOUpaTh YCTaHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOJTYYEHHOM 3aBUCHUMOCTH (UM3MYECKUX BEJIMYMH B BHUJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AENaTh BBIBOJBI MO pe3yiabTaTam
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKUBAIONIAS CHUJIA, JCHCTBYIOIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  TeNno, KOd(D(PUIMEHT TMOJNe3HOTO0  JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUUHU: TMPH BBHIMOIHEHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaUYEHUE NCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ T1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIIMAIBI ACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phluar, MOJBUXKHBIN 1 HETIOJIBUYKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTh;
XapaKTEepPU30BaTh TMPHUHITUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha HMX OMHCAaHHUS (B TOM YHCIE:
MOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
0 CBOMCTBax (PU3UYECKUX SIBJICHUI U HEOOXOUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPHl  (HAXOOWUTh  WHMOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCEIHEBHOMU
KU3HH 7151 obecrieueHusi 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;

OCYUIECTBJISATH OTOOpP HCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUHM C 33JaHHBIM ITOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIACISTH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHWN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISIPHYIO
JIUTEPATYPy HPUUIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTepHer, BiaaeTh NpuUEMaMHU KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKN (HU3UIECKOTO COIEPKAHUSA, B TOM
YyucIie myOJInyHO AeNaTh 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 HWCCIEAOBAHHUH PpaCIpPEACISTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3aja4aMH,
CIEAUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHUS: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE JABUKECHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILIECTBA, KPUCTAJUIMYECKHUE U
amMop(HBIC TeNa, HACBHIICHHBIH M HEHACBHIIIEHHBI Map, BIAKHOCTh
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUM 3apsijl, SIEKTPUUECKOE I0JI€, TPOBOIHUKHU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;
pas3nuyarh SBJICHHS (TEIUIOBOE pPACIIMPEHHE W CKATHUE, TeIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIIPHBIE SIBJICHHUS, UCIIAPEHUE,
KOHJCHCAllUs, IJIaBJICHHUE, KpUCTaIM3auus (OTBEpJEBaHUE), KUIICHUE,
Terionepeaaya (TEerIOnpOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
ANEKTPHU3aLUs TeJl, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJIS1 HA IPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAS MHAYKLHA)
[0 ONHCAHWID HX XapaKTEpHbIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UUYECKOE SBIICHHE;

pacno3HaBaTh NPOSABICHHE HW3YUYEHHBIX (PU3MUECKUX SIBICHUH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHUWE W KanWUDIPHBIE SBIEHUS B IPUPOJAE,
KpUcCTaulbl B mpupoe, usiydyeHue ConHia, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend Noar0CcoB, pOJib MATHUTHOT'O MOJIS AJIs )KM3HU Ha 3eMIie,
NOJIIPHOE CHUSHHME, NPU 3TOM MEPEBOJAUTH IPAKTHYECKYIO 3a/1ady B
y4eOHY10, BBIACNATh CYLIECTBEHHbIE CBOMCTBa (IPHU3HAKK) (PU3NUYECKUX
SIBIICHU;

OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCIOIB3YS
¢uznyeckre BEeIMUMHBI (TEMIEpaTypa, BHyTPEHHSS SHEPTHsl, KOJINYECTBO
TEIUIOTHI, YJEJdbHAas TEIIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHasl TEIJIoTa MapooOpa3oBaHusl, yJeibHas TEIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJe3HOro JACHCTBUS TEIIOBOU



MalIMHbI, OTHOCUTENbHAS BIIAYKHOCTh BO3/1yXa, JJIEKTPUUECKHI 3apsl, cujia
TOKa, DJIEKTPUYECKOE HANpsHKEHHE, CONPOTUBJIEHUE IPOBOJHMKA,
yAETBHOE CONMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3UUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYECHUS U €IUHULIBI (PU3NYECKUX BEIIUYUH,
HaXOAUTh (POPMYJIBI, CBSI3BIBAIOLIUE NAaHHYIO (U3NYECKYIO BEIUYUHY C
JIPYTMMH BEJIMYMHAMH, CTPOUTh TpadUKH HU3YYEHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJEKYJISPHO-KUHETUYECKON TEOpUU
CTPOEHHS BEILECTBA, MPUHLHUII CYNEPHO3UIMU NoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 711 yJacTKa LEenu, 3aKOH
Jlxoyns—JIeHna, 3aKOH COXpaHEHUs! SHEPTUH, ITPH 3TOM J1aBaTh CJIOBECHYIO
(bOopMyJIMPOBKY 3aKOHA U 3alIMChIBATh €I0 MAaTEMAaTUUYECKOE BbIPAXKECHHUE;
OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYEeCKUux
IIaroB ¢ Omopod Ha |—2 W3y4eHHBIX CBOWCTBAa (DU3MUECKUX SIBJICHUI,
($u3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelar pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCIOJB3YsS 3aKOHBI U
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHAJINM3a
YCJIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JMAHHBIX IS pEIIeHHs] 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEoOXOoJuMble il €€ pelleHHs, MPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJIy4YeHHOE 3HaY€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO pPEHIUTh NpPH MOMOUIU
($u3NYECKUX METO/OB, MCIOJNb3Yysl OMUCAHHE HCCIIEIOBAaHUS, BBIACIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOpsJKa
MIPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3WYECKUX SBICHUH WU
(bu3MYEeCKUX CBOMCTB Tell (KamWJUISPHBIC SIBICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIeCcCa OCThIBAHUS U
HarpeBaHusi MpH M3JIYYEHUU OT IBeTa M3JIydaromield (Moriouaromniei)
MOBEPXHOCTH, CKOPOCTh MCHApEHMs] BOJbI OT TEMIEPATYPhl KUIAKOCTH U
IoWaa €€ TOBEPXHOCTH, JJIEKTpU3alUsi Tel M B3aUMOJIECHUCTBHE
NIEKTPUYECKUX  3aps/ioB, B3aUMOJEHWCTBUE IMOCTOSHHBIX MarHUTOB,
BU3yaJM3allsi MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOIO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JIEKTPOJABHUTATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH



poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTbITa U (POPMYIHPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHHMS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIaAYKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C MCHOJIb30BAHUEM aHAJIIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIMYUH, CPABHUBATH PE3YJILTATHI
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpPYro C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAX IONEPEYHOTO
CEUYEHUA U YAECIBHOTO CONPOTUBIICHUS BEIIECTBA POBOJHUKA, CUJIbI TOKA,
UIYIIETO 4Yepe3 IPOBOAHUK, OT HAIPSHKEHHWsT HAa  IPOBOJHHUKE,
WCCIICAOBAHUE IIOCIEAOBATEIBHOIO M IMAPAJUIEIBHOTO  COEIVUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBINOJHATh M3MEPEHUs, CeIysl MPEAO)KEHHOMY IUIaHy, (PUKCHUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH B BUJI€ TaOJIHIL U TPpa(UKOB, 1€TaTh
BBIBO/IBI T10 PE3YJIbTATAM HCCIENOBAHNUS;

IPOBOJUTh KOCBEHHbIE WU3MEpPEHUA (PU3NYECKUX BeIUUHMH (yAesIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpPATH
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys MPEMJIOKEHHON WHCTPYKLUH, U
BBIYHCIIATh 3HAUEHUE BEJIMYNHBI;

cO0JII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abOpPaTOPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUIBl ACUCTBUS HW3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM UKCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TapOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUYECKOM BSHEPTUH, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsl), ANEKTPUUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOMCTBAX (PU3NYECKHX SIBJICHUI UM HEOOXOIUMBIE
(bu3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUJIKOCTHBIH TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DJIEKTPUYECKUX LENend ¢
NOCJIEOBATEIbHBIM U NAPAJIEIBHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHSI JIEMEHTOB IEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUS (U3MUECKUX 3HAHUUW B TIOBCEJIHEBHOM



XKU3HU 1)1 obecriedeHusi 0€30MacHOCTU MpH oOpalieHnu ¢ nmpudopamMu u
TEXHUYECKUMHU yCTPOICTBAMHU, COXPAHEHUS 30POBbS U COOTIOAEHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH CpeJIE;

OCYIIECTBIATh MNOUCK HMHPOpMAMU (PU3NYECKOTO COJACpKAHUS B
HNHTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHMM M IYTEM CpPaBHEHHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEISATH HH(DOPMALIHIO, KOTOpAs SIBIISIETCS
POTUBOPEYMBOMN HIIM MOKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHNN Y4YE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3HUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu IHTepHeT, Biaxerb NpUEMAaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o0oOmiass MHGpOPMALKMIO M3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJIEpKaHus, B TOM YMCJIe MyOJIMYHO MPEACTABIATh PE3YJIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKON ACSITENBHOCTH, IPY 3TOM I'PAMOTHO UCIOJIb30BaTh
W3YYEHHBIM TOHATUIHBIMA anmapar Kypca (U3MKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEN;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAesiTh OOS3aHHOCTH B TpYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEANTH 3a BBINOJHEHUEM ILJIaHA JACHCTBUN U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJAJ B
NEATEIbHOCTD IPYIIIBI, BEICTPANBAaTh KOMMYHUKATHBHOE B3aUMOJCICTBUE,
IPOSIBIISSE TOTOBHOCTB pa3peliaTb KOH(PIUKTHI.

K koHiy oOyuenust B 9 kijiacce npeIMeTHbIEC pe3yJibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh IMOHSATHUSA: CHCTeMa OTcuéTa, MarepualbHas TOYKa,
TPACKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIMXKEHHUS, JedopManus
(ympyrasi, miacTHYecKasl), TPEHHE, LEHTPOCTPEMHUTENIBHOE YCKOPEHHE,
HEBECOMOCTb U IMEPErpy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, HH()PA3BYK U YJIbTPA3BYK, JIEKTPOMATHUTHBIE BOJIHBI, IIKaIa
AJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1adbHO30PKOCTbD,
CHEKTpPbl UCIYCKaHUs U MOTJOLIEHUs, anb(da, OeTa- U ramMmma-u3Iy4eHus,
W30TOIIBI, SIIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BIXEHHE, CBOOOTHOE
NaJIEHUE TeJl, PABHOMEPHOE JIBH)KEHHE 110 OKPY>KHOCTH, B3aUMOJCHCTBUE
TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JABW)XEHHE, OTpaKEHHE



3BYKa, NPSIMOJIMHEWHOE paclpOCTPaHEHUE, OTPAKEHUE W NPETIOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3I0KEHHUE OEJIOro CBETA B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOZHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (U3MUECKHX  SABICHUN B
OKpy»XaroleM Mupe (B TOM 4Yucie (QU3NYECKHe SIBICHHUS B MPUPOJIE:
MIPUJIMBBI U OTJIUBBI, IBUKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITUE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBIL, I[yHAMH, 3X0, LBETAa TeE7,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE JIEWCTBHE BUIMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIyYEHHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JIy4d, PaJUOAaKTHBHOE H3Iy4YEHHUE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHBHBIX W3JyYCHU Ha
OpraHu3M 4eJIOBEKa), MpPH ATOM MEPEBOJMUTH MPAKTUYECKYIO 3ajayy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBbIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUSA, UCIIOIB3YS
¢u3nueckue BEIUYMHBI (CpelHsSsl M MIHOBEHHas CKOPOCTh Tela MpHU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJbC Tejla, HUMITYJIbC CHUJIb,
MeXaHu4yeckas paboTa M MOIIHOCTb, NOTEHUHUAIbHAas HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXAaHUYECKasi SHEPTHUsL, IEPUO
U 4YacToTa KosieOaHuM, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEJIOMJICHHUS Cpefbl), MpPU OMHUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEJIMYHMHY C APYTMMH BEJIMYMHAMM,
CTPOUTDH rpaPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMI CYNEpPHO3ULIMA CHJI, NPUHIMUI OTHOCUTEIbHOCTH [ anuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs HMMITYJIbCA, 3aKOHbI OTPAXKEHUS U
NIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOIO M MaCCOBOTO YHCET
OpU SJAEPHBIX PEAKIUIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA UM 3aIUCBhIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2-3 M3YyYEHHBIX CBOMCTBA (PU3MUYECKUX SIBJICHHI,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemarh pacu€THBIE 3a/1a4u (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHMIN ),
UCIIOJB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BEIUUMUHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3a7jaul 3allMChIBaTh KPATKOE YCIOBHE, BBISBISATh
HEJOCTAIOUINE WM W30bITOYHBIE JIaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBL,
HEOOXOQUMbIE ISl pEIICHUs, MPOBOAUTH PACUETBI M  OLICHUBATh
PEATMCTUYHOCTD MOTYYCHHOTO 3HaYCHHS (PU3NUECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
($u3NYECKUX METO/IOB, MCIONb3Yysl OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPABWIBHOCTh MOpPSIKA
NPOBEJCHUS  HMCCIEAOBAHMS, JeNaTb BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U OIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUU NPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJICOAHUH, MPAMOJIMHEHHOE PacCpOCTPAHEHUE CBETA,
pasiokeHue Oenoro cBera B CIEKTP, U3yUYEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JWH3€e, HAOMI0JEHUE CIUIOIIHBIX U JIMHEMYaThIX CHEKTPOB H3IIyUYECHHS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
000pyIOBaHUs, OMMCHIBATH X0/l OTBITAa U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpellHee 3HaYeHUe u3MepsieMoil BeaM4HMHbl ((POKYCHOE paccTOsHHE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENILHOTO PUOOpPa);

IPOBOAUTH MCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JBW)XKCHMHM 0€3 HadalbHOM CKOpPOCTH, TMepHoja
KOJIe0aHUN MaTeMaTH4YeCKOrO0 MasTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBeTa OT yrIja MaJeHus W yria MpeloMJeHHs] OT yria
NajieHus): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOM 3aBHCHUMOCTH



¢uznyecKkux BEIMYMH B BUAE TaONMUI U rpaduKoOB, JejaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHUE
CBOOOJHOTO MAaJCHMsI, KECTKOCTh MPYXKUHBI, KOIPPUIUEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOro W MPYKHMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparolmeid JHMH3bI, pPaJAUOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBINOIHAThH
U3MEpPEHUs, Cleqysl MPEIJIOKEHHON WHCTPYKIIMH, BBIUYUCISATH 3HAUYCHHE
BEJIMUMHBI U aHAJTU3UPOBATH MOJTyUYEHHBIE PE3YIbTAThl C YIETOM 3aJaHHOU
IIOTPEIIHOCTH U3MEPEHNN;

cOOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOPaTOPHBIM
00opy1I0BaHUEM;

pa3nnyaTh OCHOBHBIC TPU3HAKK W3YYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKAsl JIMH3a, TUTAaHEeTapHasi MOJIeTb aTOMa, HYKJIOHHAsI MOJIEITh
aTOMHOTO s111pa;

XapaKTepu30BaTh TMPUHIMIMBI  JACHCTBUS U3YYEHHBIX MNPUOOPOB U
TEXHMUYECKUX YCTPOWCTB C OMNOpOM Ha WX omucaHus (B TOM YHUCIE:
CIHUIOMETP, MATYUKH TIOJOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3NYECKUX SBIEHUW MW  HEOOXoauMble (u3nyeckue
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMBI M CXEMaTHUHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX TIPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB MPHU
pelieHny  y4eOHO-TIPaKTUYECKUX 3aJad, ONTHUYECKHE CXEMbI IS
MOCTPOEHUS N300pAKEHH B INIOCKOM 3€pKajie U COOMparollel JIUH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JJ1s1 obecrieueHusi 0€30MacHOCTH Mpu oOparieHuu ¢ mpudbopamu u
TEXHUUYECKUMHU YCTPOMUCTBAMH, COXPAHEHUS 310POBbSI U COOJIIOJICHUSI HOPM
IKOJIOTUYECKOTO TTOBEICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBIISITh TOWUCK HMHPOpPMAIMK  (PU3NYECKOTO COJCpKAHUSI B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh
NyTU ONpEeNIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON MH(QOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUHM U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO
JAUTEepaTypy (HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIE MaTepUabl, pECYpPCHI
cetu VHTEepHeT, BiaAeTh MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS HAa OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
myOJIMYHO TMPEICTaBIATh PE3yIbTaThl MPOEKTHOM WM UCCIEI0BATENbCKON
JNEATENIbBHOCTH, TIPU 3TOM TPAaMOTHO  MCIIOJIb30BATh  W3yYECHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro pasziena (U3MKH U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4€ToM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Kontpoabubie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThbI
pecypcbl
Paznen 1. ®usuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpPa
bubnuoreka [{OK
1.1 ®dusnka - HayKa 0 IpPUpoe 2
Y PHpOA https://m.edsoo.ru/7f416194
b K
1.2 ®Ou3nyecKkne BeININHBI 2 1 nommorexa 110
https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METOJ TTIO3HAHUS 2 1 bubmmorera [OK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasnen 2. [leppoHayanbHble CBeJ¢HHA O CTPOCHHMH BelIeCTBA
bu6mmoteka IIOK
2.1 CtpoeHue BelecTBa 1
p t https://m.edsoo.ru/7f416194
) JIBU>KeHuE U B3aUMOJICHICTBUE YACTHIL ) 1 but6mmoreka [IOK
' BCIIIECTBA https://m.edsoo.ru/7f416194
b K
2.3 ArperaTHbl€ COCTOSTHUSI BEIIECTBA 2 nomorexa O
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBukenne U B3auMo/ieiicTBHe Tel
bu6 OK
3.1 MexaHu4ecKoe ABIKEHUE 3 nosmorexa 11

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




bubnmoreka [IOK

32 " 4 1
HEPHIA, Macea, TIOTHOCTE https://m.eds0o.ru/7f416194
bubnunorexa LIOK
3.3 Cuna. B 14 2
. BHART Cii https://m.eds0o.ru/7f416194
Hroro no pazneny 21
Paznen 4. /laByienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubanoreka [JOK
' TEJIaMH, ) KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [{OK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4.3 A 6
TMOC(EpHOE JaBIIeHUE https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnmnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Paznea 5. PaGora n MomiHOCTDH. JHEprus
bu6nunorexa LIOK
1 P 1
> 400Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
5.2 [IpocTeie MEXaHU3MBI 5 1 bubmmorexa LIOK
https://m.edsoo.ru/7f416194
53 MexaHuueckasi SHeprus 4 1 brbmorexa [OK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12




8 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Paznen 1. TensioBble siBJIeHUST
bubmuorexa [JOK
1.1 C i 7
TPOCHHUE 1 CBOMCTBA BEMlecTRa https://m.edsoo.ru/7f4181ce
1.2 TerutoBble pouEcChl 21 1 5 bubnnorexa LIOK
https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pasnen 2. DuiekTpu4ecKkHe M MATHUTHBIC SIBJICHHSA
)1 DNeKTpUUYeCKHe 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 20 2 7
OCTOAHHBIH STEKTPHACCIHH TOK https://m.edsoo.ru/7f4181ce
2.3 MarsuTHEBIC SIBIICHUS 6 1 1.5 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
2.4 DIIEKTpOMarHuTHasE MHIYKIUS 4 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 14.5




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Pa3znen 1. Mexanuveckne siBJeHUSA
11 MexaHuueckoe IBUKEHUE U CIIOCOOBI €ro 10 1 bubnnoreka [JOK
' OIHCAHMS https://m.edsoo.ru/7f41a4a6
. bubnnorexa [JOK
1.2 B3aumoneiictsue e 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPaHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3nen 2. Mexanuyeckne KoJieOaHUs U BOJIHBI
bu6mmoreka [JOK
2.1 Mexannueckue kosneba 7 3
NAITHCCIHE Rofehatmt https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHuueckre BOJIHBI. 3BYK 8 1 3 nomorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pnen 3. DiieKTPOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3nen 4. CBeToBbIE IBJICHUSA




4.1 3aKOHBI PacIpoOCTPaHEHUS CBETA 6 2 bubmmorexa [TOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/74 1a4a6
Hroro no pazaeny 15
Pa3gen 5. KBaHTOBLIE fIBJICHUSA
5.1 Hcnyckanue v MOrJIonieHue CBeTa aTOMOM 4 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
5.2 Crpoenue aToOMHOro sipa 6 1 brbmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
. s 7 1 1
5.3 JEpPHBIEC PEaKLUH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznea 6. [loBTopuTtenbH0-00001aI0IM i MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 ) bubmmorexa [IOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41ada6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®usuka — HayKa O PUPOJE.
SBnenus npupopl. Guznueckue
SIBJICHUS

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThbI

Jara
H3Y4YeHH S

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchl

MexaHu4decKkue, TCIUIOBEIC,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnueckue BEIMUUHBI U UX
u3MepeHue

Ypok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IPY OMOIIH
KHUJKOCTHOTO TEPMOMETpA U
JaT4YNKA TEMIEPATYPHI"

Kak ¢usuka u apyrue ecTeCTBEHHbBIE
HayK{ U3Yy4aloT MPUPOJTY.
EcrecTtBeHHOHAYUYHBIN METO/T
no3Hanus. Onucanue GU3NIECKUX
SIBIICHHI C TIOMOIIBIO0 MOJCIICH
Ypok-uccnenosanue "IIposepka
TUIOTE3bI: JAILHOCTD II0JIETa
IapuKa, MymneHHOro

but6mmorekxa [IOK
https://m.edsoo.ru/ff09f72a




TOPU30HTAILHO, TEM OOJIbIIIE, YeM
0oJbIIIe BBICOTA ITycKa"

Crtpoenue BemecTBa. ONbITHI,

bubnunorexa LIOK
7 JIOKA3bIBAIOIIUE JTUCKPETHOE
https://m.edsoo.ru/ff09fe0a
CTPOCHUE BEIIIECTBA
bubnunoreka LIOK
8 JIBr>xeHne 4acTHIl BEIISCTBA
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 11O
9 HAOJIIOIEHUIO TEILIOBOrO
pacIIupeHus Ta30By»
10 ArperaTHble COCTOSIHHS BEIIECTBA
B3anmocBs3b Mex1y cBOWCTBaMU
BEIIIECTB B pa3HbIX arperaTHbIX
1 COCTOSTHUSIX B KX bubnuoreka [{OK
aTOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIxX
COCTOSIHUU BOJIEI
MexaHnueckoe OIBMKEHUE.
12 PaBHOMEpHOE M HEPABHOMEPHOE bubmorexa LHOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHNE
bu6nunorexa LIOK
13 CkopocTh. EquHUIEI CKOpOCTH
p a I p https://m.edsoo.ru/ff0a079c
14 Pacuet myTH ¥ BpeMeHH IBIKECHUA bubnnorexa [IOK
y p g https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aK0H HHEPLINH.
P . P bubmuoreka [{OK
15 BzaunmopeiicTBue Ten Kak mpuynMHa

HU3MCHCHUA CKOPOCTHU ABUKCHHS TCII

https://m.edsoo.ru/ff0a0c10




IImotHOCTE BemecTBa. Pacuet Macchl

bu6nmmoreka [IOK

16
1 00beEMa Teja 110 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopaTopHas paboTta
17 «Ornpenenenre MmioTHOCTH TBEPAOTO
TEIA
13 Pemenue 3agau mo teme bubnunoreka LIOK
"ITnoTHOCTH BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3anMoaeicreug ten. Cuia
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «/3ydyenue
20 3aBUCUMOCTH PACTSDKCHUS
(medopmanumn) NPy UHBI OT
MIPUIIOKEHHOMN CUIIBI»
21 SIBnenne tarorenus. Cuuaa TIOKECTH
CBs13b MEX]Ty CHIJION TSKECTH U
. bubmuoreka [IOK
22 Maccol Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3aga4 1o reMe "Cuia TSKeCTH
Cuna TsDKeCcTH Ha IPYTHX IUTaHeTax.
23 dusnueckue xapakTePUCTUKU bubnuorexa [IOK
PaKTep https://m.edsoo.ru/ff0al 502
IUIaHET
bubnunotexa LIOK
24 WNsmepenne cuin. JlunaMmoMeT
p A p https://m.edsoo.ru/ff0al8cc
Bubnuoreka IIOK
25 Bec tema. HeBecomocTh 1
https://m.edsoo.ru/ff0al778
Ciio)eHue IByX CHJI, HAPABIECHHBIX
. . bubmuorexa [{OK
26 10 OJTHOM TIPSIMOA.

PaBHOelicTBYIOIIIASA CHIT

https://m.edsoo.ru/ff0ala70




27

28

Permrenue 3agad mo reme
"PaBHoaeiicTByromias cui"
TpeHne CKOJIb)KEHUS U TPEHUE

nokosi. TpeHue B mpupoae u
TEXHHUKE

bubnunorexa LIOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopuas pabora «3ydeHne
3aBUCUMOCTH CUJIbI TPCHHUA
CKOJIB)KCHHUS OT CHJIbI JaBJICHUS U
XapakTepa COMPHKACAIOIINXCS
MIOBEPXHOCTEH»

bubnunoreka LIOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agau Ha onpeneneHue
PaBHOJCHCTBYIOLIEH CHJIIbI

31

32

Pemenue 3agau no remam: «Bec
tenay, «['padpuueckoe nzodpaxkeHne
crny, «CHUIIbDy,
«PaBHOAEHCTBYIOIIAS CHAIDY

KonTponbHas paboTa mo Temam:
«MexaHndeckoe IBHKEHHEY,
«Macca, I0THOCTEY, «Bec Temay,
«I'paduueckoe nzo0paxkeHue cu,
«CHap»

bu6nunorexa LIOK
https://m.edsoo.ru/ff0alde0

33

34

Hasnenue. CriocoObl yMEHbIICHUS U
YBEJIMUYEHUS JaBIICHUS

I[aBJIeHI/IC raza. 3aBUCHMOCTb

IaBJIEHH Ta3a OT 00bEMa,
TEeMIIEPATypPhI

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a20a6

but6mmoreka [IOK
https://m.edsoo.ru/ff0a2376




[Tepenava naBneHus TBEPIALIMHU

bu6nmoreka [IOK

35 eJIaMH, JKUJIKOC a3aMU.
TETAMIL, JRIIROCTAMIL 1 rasanit https://m.edso0.ru/ff0a25b0
3akoH ITackais
JlaBlIeHHE B KUJIKOCTH U Ta3e,
. bu6nmoreka [IOK
36 BBI3BAHHOE JEHCTBUEM CHUIIbI
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3amaa mo treme «/laBnenue bubnuorexa [IOK
B )KHIKOCTH U rase. 3akoH [lackais» https://m.edsoo.ru/ff0a2826
bubnunoreka LIOK
38 Coo01maroIumecs cocyabl
ot yA https://m.edsoo.ru/ff0a2970
39 I'mopaBnuueckuii mpecc bubmorexa HOK
P P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuaeBon
JKHUIKOCTHBIM HAacoc
Atmocdepa 3emiu. [Ipuannbl
CYIIIECTBOBAHUA BO3IYIIHONU
Y Y bubmmoteka IIOK
41 0007104K1 3eMJIi. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO TaBJICHUS OT BBHICOTHI
HaJl ypPOBHEM MOPsI
4 Bec Bo3ayxa. ATmochepHoe bubnmoreka [JOK
JaBJICHUEC https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOro bubnmnoreka [JOK
nasieHus. OnelT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 aBIICHUS OT BBICOTHI HA, OBHEM bubmmorexa TOK
8 AYPp https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoun. AtmochepHoe bubnmoreka [JOK

AaBJICHUEC HA PA3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4




Permrenue 3agad mo reme

46 "AtMocdepHoe naBicHue"
JelicTBue ®UJIKOCTH U Ta3a HA BuGmorexa LIOK
47 TOTPYICHIOS B HHUX TEHO- https-//m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas pabota
48 «Ornpenenenue BbITAIKUBAIOLIEH Bbu6moteka [JOK
CWJIBL, ACHCTBYIOLIEH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KHUJKOCTb)
Jlaboparopras paboTa 1mo Teme
«HccnenoBanue 3aBUCMMOCTH Beca BuGmiorexa LIOK
49 Tela B BOAC ciT 00neMa https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B KHUAKOCTh YaCcTH
Tena»
50 [InaBanue Ten bubmorexa HOK
https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
"KoHcTpynpoBaHue apeomeTpa win
51 KOHCTPYUPOBAHUE JIOAKHU U
OmnpeciIeHUE €€
Ipy30M0AbEMHOCTH"
Pemrenue 3agad mo reMam:
50 «IlnaBanue cyoB. bu6muoreka [JOK
Bosznyxomnasanue», «JlaBnenue https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUIAKOCTEH U Ta30B»
but6mmorekxa [IOK
>3 Mexanitieckas pabota https://m.edsoo.ru/ff0a3f82
54 MomntHocTs. EquHUIBEI MOIITHOCTH bubmmorexa TIOK

https://m.edsoo.ru/ff0a3f82




55

56

Ypoxk-uccienopanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOH IIPH
noabeMe 10 JiecTHuie"

[IpocTeie MexaHnu3Mbl. Pbryar.
PaBHOBecue cwit Ha prruare

57

KonrponsHas pabora o Teme
«JlaBneHue TBEpABIX TEN,
KHUJKOCTEH U Ta30By /
Bcepoccuiickas npoBepouHas
paborta

58

PesepBHblii ypok. Pabora ¢
TEKCTaMHM 110 TeMme «JlaBiieHue
TBEPJBIX TEN, KHUJIKOCTEH U ra3oB» /
Bcepoccuiickas nmpoBepouHas
pabota

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

59

Prryaru B TexHuke, ObITY U TIPUPOJIE.

JlaGopartopHnast pabota
«HccnenoBanue ycioBHit
PaBHOBECHSI pblUara

0.5

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a478e

60

Pemrenue 3agad mo teMe «Y CIOBUS
pPaBHOBECHSI pbIUaray

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a48a6

61

62

Koaddutment noneznoro neicTpus
Mexanu3ma. Jlaboparopnas pabota
«3mepenue KII/ nHaknoHHOM
TUTOCKOCTI

Pemenue 3amau mo teme "Pabora,
MomHocTb, KIT/"

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0adc48




63

64

MexaHuueckas SHeprusl.
Kunernueckas 1 noTeHIyaabHas
SHEeprus

3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTHH

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a4252

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4360

65

66

YPOK-3KCIIEpUMEHT 1O TEME
"DKCHepUMEHTaIbHOE OIPEIEICHHE
W3MEHEHUS KUHETUYECKOU U
MOTEHIIUAIBLHOU YHEPTHH NPU
CKaThIBAaHHUH TeJa 10 HAKIOHHOM
IJIOCKOCTH"

KonTponbhas padota no teme
«PaboTta 1 MOIIHOCTb. DHEPTUs»

67

68

PesepBHblit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MexaHn4ecKkoe
nBIOKeHne"

PesepsHylit ypok. PaGota ¢
TekcTamu 1o Teme "PaboTa.
MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a4ee6




8 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Mara nudposeie
Tema ypoka Konrtpoabubie IIpakTnueckue
n/n Bcero H3yuyeHusi oOpa3oBaTeJbHbIE
padoThI padoThbI
pecypcnl
OCHOBHBIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETUUECKOIN 1 Bbu6mmoteka [JOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
Mopaenu TBEPAOTO, JKUAKOTO U
. bubnuoreka [{OK
3 ra3zo000pa3HOro COCTOSTHUN 1
https://m.edsoo.ru/ff0a540e
BEILECTBA
OOBsicHEeHHEe CBOWCTB TBEPOTO,
KUAKOTO U ra3000pa3HOro
4 COCTOSIHUM BELIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUH
5 Kpucramnmueckue u amopgHsie | bu6muoreka [JOK
Tela https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE M KalMWJUISIPHOCTb. 1 bubnmoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIupeHue U CokaTue 1 bubmmorexa [TOK
P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMnepaTypbl
8 CO CKOPOCTBIO TEIJIOBOTO JIBH)KEHUS 1

YACTHIL




TCIJIOTA CTOpaHusA

9 Buytpennss sueprusi. CriocoObl bubnmnoreka HOK
WU3MEHEHUS BHYTPEHHEN SJHEPIUu https://m.edsoo.ru/ff0a5c60

10 Buael Terionepenauu Bubmaorexa ITOK

https://m.edsoo.ru/ff0a6412
Ypok-koupepennus "IIpakTnueckoe

1 HCII0JIb30BaHUE TEIIIOBBIX CBOMCTB bubmuorexa [JOK
BELLECTB U MAaTEPUAIIOB B LIENIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo Temnotsl. Y aenabHast bubnnorexa [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIUIOBOTO OallaHca.

13 TemooOMeH u TEIII0BOE bubmmorexa [IOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTtopHast pabota

14 "HccnenoBaHue IBIEHUS bu6nunorexa LIOK
Ter1000MeHa IpU CMEIIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U Topsiueit BOAbI"

PacyeT xonmyecTBa TEMIOTHI,

s HEO0OXOAMMOTO JIJIsi HarpeBaHUs
TeJa ¥ BBIICTSIEMOTO UM TIPU
OXJIAXKICHUH
JlaGopaTopHas pabota

16 "OHpI;,Z[CJII;HI/IC I})/,HCHBHOﬁ bubmmorexa [IOK

" https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIECTBA
17 OHeprus ToImBa. Y ieiabHast bu6muoreka [JOK

https://m.edsoo.ru/ff0a7b5a




[InaBnenne n OTBECpPJACBAHUC

18 KPHUCTAJIMYSCKUX TeJI. Y IeabHas bubmmorexa LOK
P A https://m.edsoo.ru/ff0a71d2
TEINIOTa IUIABJIEHUS
JlaGopaTopHnas pabota
" . bubnuorexa [JOK
19 Onpenenenue yaeabHOU TETIOThI
" https://m.edsoo.ru/ff0a72fe
ILIABIIEHUS JIbIA
20 [TapooOpa3zoBaHue 1 KOHEHCAIHS. Bbu6moteka [JOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenwe. Y nenpHas Tennora
mapoooOpa3oBaHusI U KOHIECHCALIUH.
POODP bubnunoreka LIOK
21 3aBUCHUMOCTh TEMIIEPATYPBI
https://m.edsoo.ru/ff0a786¢
KHIICHUS OT aTMOC(EPHOTO
aBIICHUS
Bnaxnocts Bo3ayxa. Jlaboparopnast
2 pabora "Omnpenenenue bubmuoreka [IOK
OTHOCHUTEIIHFHOMN BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3IyXa"
73 Pemenue 3agau Ha onpenesieHue
BIIQYKHOCTH BO3/yXa
[IpuHIMIBEI PaOOTHI TETLTOBBIX
24 nsurareneif. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
KII] TenmoBoro aBuratess.
25 TennoBple ABUraTeIN U 3alIuTa bubmmorexa TOK
A - & https://m.edsoo.ru/ff0a7c7¢c
OKpPY’KaoIIeH cpeibl
26 3aKOH COXpaHEHUs U IPEBPALLECHUS

OHCPIur B TCIJIOBBIX ITpOLECCaxX




[ToaroToBKa K KOHTPOJIBHOM paboTe
1o Teme "TersoBbie ABICHHUS.

bu6nmoreka [IOK

27 H3mMmeHeHune arperaTHbIX COCTOSHUM https://m.edsoo.ru/ff0a83f2
BeniecTa”
KonTponbhas pabota no teme
28 "Tennossle sABieHUs. MI3MeHeHHE bubmorexa HOK
N " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BEIlleCTBa
29 Onektpusauus ten. [IBa pona
3JIEKTPUYECKUX 3aps 0B
Ypok-uccnenoBanue
30 "OnexTpu3anus TeJl UHAYKIHUEH U
IIPU COIPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apsiKEHHBIX TE. bubnnoreka [JOK
3akon Kymnona https://m.edsoo.ru/ff0a87e¢4
DNEKTPUYECKOE TOJIE.
1 HanpspkeHHOCTD IEKTPUYECKOTO bubmuoreka [IOK
nons. [IpuHumn cynepnosuumuun https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX MOJEH
Hocurenu aneKTpruuecKkux 3apsiioB.
33 OnemeHTapHbIi 3apsan. CTpoeHue
aToMa
34 [TpoBOTHUKY U AMDIIEKTPUKHU. 3aKOH but6mmorekxa [IOK
COXpaHEHMs DIIEKTPUYECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anay Ha mpuMeHeHNE bubmuorexa [IOK
CBOMCTB AJIEKTPUUECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIOBUS €TI0
36 cyuecTBoBaHus. MIcTouHUKH Bubmmorexa [IOK

SJICKTPHUYCCKOI'O TOKA

https://m.edsoo.ru/ff0a95a4




bu6nmmoreka [IOK

37 EHCTBUSA JIEKTPUUYECKOTO TOKA
a P https://m.edsoo.ru/ff0a96h2
VYpok-uccnenosanue "Jleiicteue

38 AJIEKTPUUECKOTO TOJIs Ha 1
MIPOBOJIHUKY U TUDJICKTPUKH"

39 DJIEKTPUYECKUH TOK B MeTaslax, bubnmnoreka HOK
JKHMIKOCTSX U ra3zax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas 1erb 1 e€
COCTaBHBIEC YaCTH
Cuna toka. JlabopatopHas pabora
" bubnuoreka [IOK

41 W3mepenue u peryiupoBaHue CUIIbI 0.5

" https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTpUUECKOe HAMpsKEHHE.

4 Bonstmerp. JIaboparopHas padoTa 0.5 bubnnorexa [JOK
"N3mepeHue u peryiupoBaHue ' https://m.edsoo.ru/ff0a%¢14
HanpspkeHus"

ConpoTuBieHNE NTPOBOJHUKA.
43 VnenpHOE CONPOTUBICHUE bubmmorexa [TOK
P https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlaGopartopHas paboTa
"3aBUCUMOCTB DJIEKTPUYECKOTO
44 COIIPOTUBIICHHS TPOBOJHUKA OT €r0 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0aa738
JUTMHBI, TJI0IATU TIOTIEPEYHOrO
cedyeHus u marepuaia”
3aBUCUMOCTH CUJIBI TOKA OT
but6mmorekxa [IOK
45 HanpsokeHus. 3akoH Oma s

y4acTka 1enu

https://m.edsoo.ru/ff0aad4a




JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH CHUJTbI

46 TOKa, U, €ro uepes3 pe3ucTop, oT bubmorexa OK
> AV pe3 P P, https://m.edsoo.ru/ff0aa04e
CONPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHus Ha pe3ucrope”
47 [TocnenoBarenbHOE M MapaIeIbHOE
COCIMHEHUS TIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka
43 IpaBUJjIa CI0KEHUS HAIIPSKEHUN bubmmoreka [JOK
[IPU MOCIETOBATEILHOM https://m.edsoo.ru/ff0aaaS8
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopnast pabota "I[IpoBepka
49 IpaBuja JJis CUJIbl TOKA IIPU bubmmoreka [JOK
[apajjiesIbHOM COEIUHEHNHU https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemenue 3aga4 Ha npUMEHEHUE
bubmmoteka IIOK
50 3akoHa OMa JJ1s pa3InyHOTO
https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOTHUKOB
Pabora u MmonHOCTH
bu6nmorexa LIOK
51 AIEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopaTopHas paborta
52 "On I;IeJII::HI/Ie pa6OTBI Y MOIITHOCTH bubmmorexa [IOK
P P " B https://m.edsoo.ru/ff0ab3e0
AJIEKTPUIECKOTO TOKA
DNIEKTPUUYECKHE LIETTH U
53 HOTPEOUTEH FITEKTPHUUECKON bubmuoreka [IOK

sHepruu B ObiTy. KopoTkoe
3aMBIKaHHE

https://m.edsoo.ru/ff0ab660




ITocTostHHBIC MAarHuThbl, UX

54 .
B3aUMO/ICHCTBUE
55 VYpok-uccnenosanue "M3yuenue 1 bubmmoreka [JOK
MOJIeH MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHoe nosie. MarHuTHOE 1oJie
bubnunorexa LIOK
56 3eMui U €ro 3HAYCHUE IS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroroBka Kk KOHTPOJIBHOM padoTe
10 TeMe "DIIEKTPUYECKHE 3apsi/Ibl.
bubmuoreka [IOK
57 3apspKeHHBIE Tea U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMoieicTBHs. [10CTOSHHBIIHI
ANEKTPUIECKUHN TOK"
KonTtponpHast pabora o Teme
"DnexTpruuecKue 3apsbl.
3apsKeHHBIE Tella U UX
. . bubmuorexa [IOK
58 B3auMoOAeHCcTBHA. I10CTOSTHHBIN
. " https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUM TOK" /
Bcepoccuiickas npoBepoyHas
pabora
Pesepsuslit ypok. PaboTa ¢
TekcTamu 1o Teme "l[1ocTosTHHBIN
o " but6mmorekxa [IOK
59 AIIEKTpUYECKHii TOK" /
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepoyHas
pabora
OmnsiT OpcTena. MaruuTtHoe mose
but6mmorekxa [IOK
60 AJIEKTPUIECKOTO TOKa MarauTHoe
https://m.edsoo.ru/ff0ac1d2
MOJIe KaTyIIKH C TOKOM
61 IIpuMeHeHne 31EeKTPOMAarHuToOB B 0.5 bubnmoreka [JOK

texuuke. Jlaboparopnas pabora

https://m.edsoo.ru/ff0ac74a




62

63

64

65

"U3y4yeHue neicTBUSA MAarHUTHOTO
MOJIsI HA IPOBOJHUK C TOKOM"

DNEKTPOABUTATEIh TOCTOSIHHOTO
Toka. Mcnonb3oBaHue
AIEKTPOABUTATENCH B TEXHUUECKUX
YCTpPOMCTBAaX U HAa TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpyupoBaHue 1 U3y4eHue
paboThl AneKTpoaBUTaTENs"

OnbiThl Papajes. 3aKoH
3IEKTPOMArHUTHON MHIYKITUH.
[IpaBuio Jlenna

Onexrporerepatop. CriocoObl
MOJIYYEHUS AIEKTPUIECKON
SHEPIruH. DIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPTUU

[ToaroroBka Kk KOHTPOJILHOU paboTe

10 TeMe "DIJIEKTpUUECKHE U
MarHuTHBIE SIBJICHUS"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

66

KonTponbhas pabota no teme
"DJIeKTpUUECKUE U MarHUTHbIE
ABJICHUS"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0acb14

67

PesepsHslit ypok. Pabora ¢
TekcTaMu 110 TeMe "TermnoBrie
sBiieHUd"

bubnunotexa LIOK
https://m.edsoo.ru/ff0accS5e

68

PesepBHblit ypok. Pabora c
TEKCTaMH I10 TeMe "MarauTHrle
saBJjeHus"




OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 68 4 145




9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
[
JJ;H Tema ypoxka Beero Kontpoabubie IIpakTuueckue i[:;:eﬂl/lﬂ :)Ig;l;l;zf;:fenbnme
padoThbI padoThI pecypenI

| MexaHn4eckoe JBHKEHUE. |
MarepuanbHas TO4Ka

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [JOK
MEXaHUYECKOTO JIBUKECHUSA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NTpsIMONIMHEITHOE | bubnuorexa [JOK
JIBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE psAMOIMHENHOE

4 nBikeHue. CpeaHsst 1 MTHOBEHHas 1
CKOPOCTb

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE | bubnuoreka [IOK
JIBHKECHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM>KCHHUSI. 1
I'padux ckopoctu
JlaGopaTtopHnasi pabota

- "OnpeneneHne yCKOpeHus Tela Ipu | | bubnnoreka [JOK
PaBHOYCKOPEHHOM JIBHKEHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"

g CBo0Ooguoe magenne teir. OIbIT !
lanunes

9 PaBHOMeEpHOE ABMXKEHUE TTIO | bubnmoreka [JOK

okpyxHocTu. [lepuoa u yactora

https://m.edsoo.ru/ff0ael76




obOparmenus. JImHeitHas U yrioBas

CKOpOCTHU
10 [lenTpOoCcTpeMUTEIBLHOE YCKOPEHHUE
1 [Iepssiii 3akoH Hprorona. Bekrop bubnuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerotoHa. bubnunoreka [HOK
PaBHoxelicTByrOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. bubnnorexa [JOK
Cynepno3unust cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npUMEHEHUE bubnnoreka [JOK
3akoHOB HbroTOHA https://m.edsoo.ru/ff0aebb6e
bu6mmoreka [IOK
15 Cuna ynpyrocr. 3axo T'yxa https://m.edsogru/fanecaZ
16 Pemenue 3agau no reme «Cuia
YIPYTOCTHY
JIabopaTopHas paboTa
17 «Oi(;)l;I[C(J)IlZHI/Ie I;KSC?TKOCTI/I bubmmorera [TOK
https://m.edsoo.ru/ff0ace28
MPYKUHBD»
bu6mmoreka [IOK
18 Crna Tpenus https://m.edsocI;.Iru/fanf7 38
19 Pemenue 3agad mo reme «Cuia bu6mmorexa [IOK
TpEHUS» https://m.edsoo.ru/ff0afa26
JlabopaTtopnas pabora
20 "Onple)ﬂenzﬁne ioa(b(bmmema bubmmorexa [TOK
" https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIBKEHUS
Pemenue 3agau mo teme "3aKkoHBI
21 Hprorona. Cuna ynpyroctu. Cuiia bubmorexa [IOK

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cuia TSHKeCTH | 3aKOH BCEMHPHOI'O

22 TATOTEHUS. Y CKOPEHUE CBOOOHOTO bubnmnorexa LIOK
’ p https://m.edsoo.ru/ff0af044
majgeHus
VYpok-koHpepenius "JIBrkeHue Tein
23 BOKPYT I'PaBUTALMOHHOTO LIEHTPA
(Conneunas cucrema). ['amakTuku"
Pemenne 3amau no teme "Cuna
bu6mmoreka [IOK
24 TSDKECTH U 3aKOH BCEMHUPHOIO
" https://m.edsoo.ru/ff0af5f8
TATOTEHUS
)5 [IepBas kocMHu4eckast CKOpOCTb. bubnuoreka [IOK
HesecomocTs n neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBeCcue MaTepualIbHOI TOUKH.
AOCOIIOTHO TBEPIOE TEIIO.
26 PaBHoBecue TBEpIOTO TEA C bubmnorexa [IOK
. . p https://m.edsoo.ru/ff0afe36
3aKpeIIEHHON OChIO BpallleHHUS.
MowmeHT cunsl. LeHTp TsKECTH
PaBHOBecue MaTepuabHOM TOUKH.
AOCOIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKPETUIEHHOW OCBIO BPAILICHUS.
MowmeHnT cuisl. LeHTp TsKEeCTH
)3 Pemenue 3agau no reme "MomeHT bubmuorexa [JOK
cunebl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe
" bubnuorexa [JOK
29 mo TeMe ""MexaHnueckoe IBHKEHHE.

Bsaumopaeticteue Tea"

https://m.edsoo.ru/ff0b0408




KonTponbhas pabota no teme

bu6mmoreka [IOK

30 "MexaHquCKoe /IBHACCHIC. https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue ten"

Nmnynbe Tena. UMnynbe cubl.

31 3aKOH COXpaHEHHS UMITYJIbCA. bubnunoreka [HOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aWMO/ICHCTBUE

1 Pemenue 3amau nmo teme "3akoH bu6mmoreka [IOK
COXpaHEHUs UMIyJinca" https://m.edsoo.ru/ff0b096¢c

1 VYpok-koudepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

bubmuorexa [JOK

34 Mexanndeckas paboTa U MOIIHOCTh hitps://m.cdsoo.ru/f0b0as4

35 PaboTa cHIIBI TSKECTH, CHJIBI bu6mmoreka [JOK
YIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ffOb0db8
JlaGoparopHas paboTa

36 «Ormpenenenue pabOThI CUIIBI TPEHUS
IIpU PAaBHOMEPHOM JBUKEHUU Tea
110 TOPU3OHTAJIBHOMN MOBEPXHOCTH»

37 CBsi3b 3HEPTUH U PaOOTHI.

[TorenuuanpHas sHEprus

18 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KMHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHMsI DHEPTUU B
MEXaHHUKe

40 JlaGopatopHas pabora «3yuenue bubnnorexka [HOK

3aKOHAa COXPAaHCHUS SHCPIrUm»

https://m.edsoo.ru/ffOb12fe




41

42

KomnebarenbHo€e ABUKEHUE U €T0
XapaKTEePUCTUKU
3aryxaromye KojeOaHusl.

BriHyX1eHHBIE KOJICOaHUSI.
Pe3onanc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb1858

bubmuorexa [JOK
https://m.edsoo.ru/ff0b20f0

43

MareMaTH4ecKuil U NPy KUHHBINA
MasTHUKHU

44

45

46

VYpok-uccnenoanue «3aBUCUMOCTb
nepuoja KojaebaHui OT KECTKOCTH
HNPY>KUHBL ¥ MAaCCHI Tpy3a»

[IpeBpateHre YHEPTUU TIPU
MEXaHHYECKUX KOJICOAHUX
JlaGopaTtopHast pabota
«Ompenenenue 4acTOThI U EpHOJA
KoJie0aHU# MPYKUHHOTO MAasiTHUKA

bubmuoreka [JOK
https://m.edsoo.ru/ffOb197a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEproJIa KoJeOaHmi
rpysa, HOABELIEHHOIO K HUTH, OT
MAaccChl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckue BoaHBL. CBOKWCTBA
MeXaHH4eCKHUX BOJIH. [IpogonbHbIE
TIOTIEPEYHBIE BOJTHBI

Ypok-koHpepennus "MexaHudeckue
BOJIHBI B TBEPAOM TEIIE.
CelicMHYECKHE BOJIHBI"

3ByK. Pacnipoctpanenue u
OTpPa’KEHUE 3BYKa

bubmuorexa [JOK
https://m.edsoo.ru/ff0b21fe




51

52

Ypok-uccinenoBanue "Habmronenune
3aBUCHMOCTH BBICOTHI 3BYKa OT
4aCcTOTHI"

['poMKOCTB 3ByKa U BHICOTA TOHA.
AKyCTUYECKUI PE30HAHC

53

Ypok-koH(pepeHmus "YabpTpa3Byk u
UHQPa3BYK B IPUPOJC U TEXHHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

55

56

[ToaroroBka Kk KOHTPOJIBHOM padoTe
110 TeMe "3aKOHbI COXPAHEHHUS.
Mexannyeckue KojiebaHusl ¥ BOJTHBI"

KoHTpoinbHas pabora 1o Teme
"3aKOHbI COXpAHEHMUS.
Mexanunueckue KojIe0aHusa U BOJIHEL"

SHCKTpOMaI‘HI/ITHOC ITOJIC.
SHCKTpOMaFHI/ITHHe BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b25f0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

58

59

60

CBoiiCTBA 2JIEKTPOMArHUTHBIX BOJTH
Ypok-konpepentus "llxana
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnonb3oBaHue 37€KTPOMArHUTHBIX
BOJIH JIJI1 COTOBOI CBsA3U"

VYpok-uccnenosanue "M3zydenue
CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIBI0 MOOWIIBHOTO TenedoHa"

Pemenue 3agau Ha onpeneneHne

YaCTOTHhI U AJIMHBI
BHCKTpOMaFHHTHOﬁ BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2c6¢




DNeKTpOMarHuTHas IPUPO/Ia CBETA.

61 Cxopoctb cBeta. BomHoBbIE bubmmorexa [OK
Up ' https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBETa
Ucrounuku cBeta. [IpsiMonuueitHoe
bu6mmoreka [IOK
62 pacrpocTpaHEeHHE CBETa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Counna u JIynsl
3aKOH OTpa)KeHUsI CBETa. 3epKaJa.
bu6mmoreka [IOK
63 Pemenue 3aga4 Ha IpUMEHEHUE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAYKEHUS CBETA
64 [Ipenomnenne cBeta. 3akoH bubnuoreka [IOK
[IPEIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonmHOE BHYTpEHHEE OTpaKEeHUE
65 cBeta. Mcrionb30BaHKE MOJIHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAXKEHHUS B https://m.edsoo.ru/ffOb3cSc
ONTHYECKUX CBETOBOJIAX
JlaGoparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH yIJIa
66 MPEIOMJIEHUS] CBETOBOTI'O JIy4a OT
yrJia IaJieHusl Ha TPAHUIIE "BO3TYX-
crekino""
Ypok-koHpepeHIus
"Ucnonap30BaHue NOJTHOTO
67 BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBSI3b"
bubmuorexa [JOK
68 JIunzel. OnTUyeckas cuiia JIMH3bI
https://m.edsoo.ru/ff0b3f2¢c
. bubnmoreka [JOK
69 [Toctpoenue n3o0paxeHuii B TMH3aX 1

https://m.edsoo.ru/ff0Ob444a




JlaGopaTtopHnas pabota
"Onpeneneane HOKyCHOTO

bu6mmoreka [IOK

70 PacCTOSHUS U ONITUYECKOUN CUIIBI https://m.edsoo.ru/ff0b4206
cobuparoiiei TuH3b1"

71 Ypok-koHpepenius "OnTudyeckue bubnunoreka [HOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOcOa7e

7 I'ma3 kak onruyeckasi cucTema. bu6mmoreka [IOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-koupepenmus "JlepexTor
3penus. Kak coxpanuts 3peHue"

Paznoxxenue 6enoro cBeta B CIIEKT.

74 OnebiTel HetoToHa. Croxxenue bubnnoreka [JOK
CIIEKTpaJbHbIX I[BETOB. /lnucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopatopHas pabota "OnbITh IO
pasioKeHUIo 0eI0ro cBeTa B CIIEKTP

75 Y BOCIIPHUSATHUIO LIBETA MPEIMETOB IPHU bubmmorexa [TOK

https://m.edsoo.ru/ff0cOe2a
UX HaOJII0/ICHNUHU Yepe3 [IBETOBbIE
¢unbTpel"
Ypok-npaktukyM "BonHoBbIE

76 CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHys u audpaxus”

77 OmnerTer Pesepdopia u muranerapHas bubmuorexa [JOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8

73 [Toctynatel bopa. Monens atoma

bopa




I/ICHYCKaHI/IC U IOTJIOIICHUE CBECTAa

bu6mmoreka [IOK

79 aromoM. KBautel. JInHeigarsie hitps://m.edsoo.ru/f0c 1 44c
CIIEKTPBI
20 Ypoxk-nipaktukym "Habmonenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTUBHOCTE U €€ BUIBI buGnnorexa LIOK
https://m.edsoo.ru/ff0c1672
2 Crtpoenue aToMHOTO sipa. bubnuorexa [JOK
Hyknonnas monens https://m.edsoo.ru/ffOc18ac
23 PaanoaktuBHBIE TpEBpALICHHUS. bubnnoreka [JOK
N30TomE! https://m.edsoo.ru/ffOclal4
34 Pemienne 3amaq mo teme: bubmuoreka [JOK
"PagmoakTuBHBIE TTpeBpalieHus " https://m.edsoo.ru/ff0c1b4a
85 [Tepuox monypacnana
Ypok-koHpepeHus
86 "Ppaz[HoaKT(ZBIiIm: W3JIyYCHUS B bubmnorexa [IOK
" https://m.edsoo.ru/ff0c2126
pUPOJIe, MEAUITMHE, TEXHUKE
SlnepHblie peakinu. 3aKOHbI
87 cox;)aHeHI/II)ﬁ 3aps/10BOTO U bubmorexa HOK
https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCEN
28 DHeprusi CBSI3U aTOMHBIX SIIED. bubmuorexa [JOK
CBs13b Macchl U DHEPTUH https://m.edsoo.ru/ffOc1d7a
29 Pemenue 3agau no teme " nepHoie
peakuun"
90 Peakuuu cunTesa u eneHus saep. bubmuorexa [JOK
Ucrounuku sneprun CosHLA U 3BE3NT https://m.edsoo.ru/ff0c1e88
01 VYpoxk-koupepenuus "Anepuas

sHepreTuka. JlercTBus




pPaIMOAaKTUBHBIX U3JIy4E€HUH Ha
JKUBbIE OpraHU3MbI"

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIIEKTPOMArHuTHOE MOJIE.

bubmuorexa [JOK

92
DJIEKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIC sIBIECHUS"
KonTtponpsHast pabora o Teme
93 "DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBbIC siBIEHUS"
[ToBTOpenue, obobIeHNE.
94 JlaGopatopHbie paboTHI IO Kypc bubmorexa LHOK
" P pv p " ypey https://m.edsoo.ru/ff0c245a
B3aumoneiictBue ten
[ToBTOpenue, 06061meHue. Pemenue
bu6mmoreka [JOK
95 pacyYeTHBIX U KaUeCTBEHHBIX 3a]1a4
" " https://m.edsoo.ru/ff0c2572
o TeMe "'TeroBbIe MpouecChl
[ToBTrOopenue, o6o0mmenue. Pemenne
96 pacyeTHBIX U KaUeCTBEHHBIX 3a/1a4 bubnuoreka [IOK
o Teme "KIIJ] TermoBbIx https://m.edsoo.ru/ff0c2a22
nBuraresei”
[ToBTropenue, 06001eHue. Perenne
bubmuorexa [JOK
97 pacueTHBIX M Ka4eCTBEHHBIX 33724
" " https://m.edsoo.ru/ff0c2b30
o Teme "KIIJ] anexTpoycTtaHOBOK
[ToBTOpenue, oboOIIeHNE.
bu6mmorexa [IOK
98 JlaGopatopHbie pabOTHI IO Kypcy

"CBeToBbI€ ABiIcHUA"

https://m.edsoo.ru/ff0c2c52




[ToBTOpenue, 0600meHne. Pabora ¢

99 TEKCTAMU 110 TeMeE "3aKOHBI 1 bubnmnorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUS B MEXaHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
" bubmuorexa [JOK
100 Tekctamu 110 Teme "Konebanus u 1
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTropenue, 06o0menune. Padora ¢
" bubnuoreka [JOK
101 TekcTaMu 110 TeMe "CBeTOBEIE 1
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTropenue, 06o0menune. Padora ¢
102 TekcTamu 110 Teme "KBanroBsas u 1
snepHas Gpu3uka'
OBHIEE KOJIMYECTBO YACOB I10 102 7

[TPOT'PAMME







IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

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

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHUA

1.2

1.3

pasiinvdaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

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

pacrio3HaBaTh NPOSIBIEHUE H3YUYEHHBIX (U3UUECKUX SBICHUH B
OKpY’KalolIeM MHUpE, B TOM 4Hcie (U3NIECKUe SBICHUS B MIPHPO/IE,
IIPU 3TOM IEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B yueOHYI0, BBIACIATD

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUI

1.4

ONMCHIBATh M3yUEHHBIE CBOICTBa Teld U (PU3MUECKUE SIBICHUS,
UCHONb3yd (PU3MUYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUILHO
TPaKTOBaTh (U3UYECKUH CMBICI MCIOJIb3YEMbIX BEIMYMH, HX
0o0O3HaYeHUsT M eIUMHHMIBI (U3NYECKUX BEJIWYHMH, HAXOAUTh
(GbopMyIbl, CBS3bIBAIOLIME JAaHHYI (U3MUECKYI0 BEIUYHMHY C
JPYTUMH BEJTMUYMHAMM, CTPOUTH IpaUKH N3yUEHHBIX 3aBUCUMOCTEH

(hbU3UYECKUX BEITMYUH

1.5

XapaKTCPU30BaTh CBOMCTBa TCI, q)HBPILICCKI/Ie SABJICHUA U MPOLICCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JaBaTb CJIOBCCHYIO
(I)OpMan/IpOBKy 3aKOHa MW 3alucCbIiBaTb €10 MaTCMaTHYCCKOC

BBIPA)KCHHE

1.6

OOBACHATH (PU3UYECKHE SBJICHUS, POLIECCHI U CBOWCTBA TEJl, B TOM
4yluclie MU B KOHTEKCTE CHUTyaluil MpaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISIBIATH NPUYMHHO-CIIEIACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHue M3 | — 2 JIorM4yeckux IaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PU3WYECKUX SBJICHUH, (PU3MUECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTU




1.7

peuaTth pacuéTHble 3a7aud B 1 — 2 elCTBUS, UCTIONb3Ys 3aKOHBI U
(dbopMynbl, cBsi3bIBatOlME (DU3MUECKHE BEJIIMYMHBI: HAa OCHOBE
aHalM3a yCJIOBMS  3a/Ja4d  3alMuChIBaThb  KpPaTKOe  yCIIOBHE,
MOJICTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYJBI U TMPOBOIUTH
pacuéTel, HAXOAWUTh CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peuieHuss  3a1ad, OLEHUBATh  PEAIMCTHYHOCTh  MOJYyYEHHOH

(hu3HUECKOI BETUIMHBI

1.8

pacrmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PELIUTh MPH TTOMOIIN
(bu3MUeCKUX METOAOB, B ONHCAHUM HCCIEIOBAaHUS BBIIEIATH
MpoBepsieMoe  MpEeArnoyioxkKeHue  (Tumoresy),  pasauyarb U
HMHTEPIPETUPOBATh IMOJYUYECHHBIN pe3ysibTaT, HAaXOAUTh OMIMOKH B

XO0J¢ OIlbITa, A€JaTh BBIBOJBLI I10 €TI0 pE3yJjibTaTaM

1.9

1.10

1.11

MPOBOJIUTH OTMBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WM
¢bu3nueckux  CBOWCTB  Tel:  (OpMyIaHpoBaTh  MPOBEPSIEMbIE
NPENOJIOKEeHNsI, CcOOUpaTh YCTAHOBKY U3  TPEAJIOKECHHOTO

O60py,I[OBaHI/I$I, 3allMChIBATh X0/ OIIbITa U Q)OpMYHI/IpOBaTL BBIBObI

BBIIIOJIHATD NPSAMBIE U3MEPEHUS C UCIOJIB30BAHUEM aHAJIOIOBBIX U
U POBBIX MPUOOPOB, 3AMKUCHIBATH MMOKA3aHHs MPHOOPOB C YIETOM

3aJlaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTh  MCCIIECOBAHUE 3aBHUCHUMOCTH OJHOH  (PU3UUECKOM
BEJIMYUHBI OT JPYrOM C WCIOIb30BAHUEM MPAMBIX H3MEPEHU,
y4acTBOBaTh B IUIAHUPOBAHUHU Y4YEOHOIO HMCCIEI0BaHUs, COOMpPATh
YCTAHOBKY M BBIIOJHATh WU3MEPEHHUs, CIENys IPEUIOKEHHOMY
I1aHy, (UKCHUpOBaTh pPE3yJbTaThl IOJTYYEHHOM 3aBHCHUMOCTH
(U3NYEeCKUX BETUYMH B BHUJIE MPEAJIOKEHHBIX TAOIHUIl U TpadHKOB,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

1.13

IMPOBOAUTE KOCBCHHBLIC HU3MCPCHHA q)mnqecxnx BCJIMYHH, CICOYys
HpeﬂHOX(eHHOﬁ HHCTPYKIHU: IIpU  BBIIIOJIHCHUU H3MepeHHfI
C06I/IpaTI> OKCIICPUMCHTAJIBHYIO YCTAHOBKY W BBIYHCIIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

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

71a00paTOpHBIM 000PYyI0BAaHUEM

1.14

YKa3bIBaTb IPHUHIOUIIBI )ICfICTBI/ISI HpI/I60pOB N TCXHHUYCCKUX
YCTpOfICTB, XapaKTCPU30BaTh MPHUHIHUIILI ,Z[CﬁCTBPIH HU3YUYCHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOWMCTB C MOMOUIBIO MX ONMCAHUSA,




1.15

UCTOJB3ysd 3HAaHUS O CBOWCTBAaX (DU3UYECKHX SBICHUH H
Heo0XouMble (GU3NYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOANUTH THpUMEphl (HAXOOUTh HHPOPMALMIO O IPUMEPAX)
MPAKTUYECKOTO  HCIOJIb30BaHUS  (PM3MUECKUX  3HAHUH B
MOBCEJTHEBHON KM3HM I oOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHun ¢ mnpuOopaMH W TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHHs 370pPOBbS U COOJIOACHHUS HOPM SKOJIOTMYECKOIO

MOBEJICHUS B OKPYIKAIOLIEH cpee

1.16

OCYIIECTBIISATH OTOOP UCTOYHUKOB MH(POpPMALUHU B ceTH VIHTEepHET B
COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpoCcOM, Ha OCHOBE
UMEIOIIMXCS 3HAaHUM U MyTEM CPaBHEHMS PA3TUYHBIX MCTOYHHKOB
BBIJICTATh MH(POPMAIIHIO, KOTOPAask SBISETCS MPOTUBOPEYMBON WIIN

MOXET OBITh HEZOCTOBEPHOM

1.17

HCIIOJIb30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a1aHUI
HAYYHOIOIYJIAPHYIO — JIUTEpaTypy  (PU3MYECKOr0  COJEpKaHMs,
CIIpaBOYHBIE MaTEpHallbl, pecypchl cetn VIHTepHeT, BIaxeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

nH(OPMALIMY U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO

1.18

CO3J1aBaTh COOCTBEHHBIC KPATKUE ITMCbMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHKOB WH(pOpMAH (HU3HIECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOJIWYHO JIeNaTh KpaTKue COOOIIEeHUs O
pe3ysibTaTax MPOEKTOB WM YYEOHBIX HCCICAOBAHWUN, TIPU ITOM
IPaMOTHO HCIOJIb30BaTh W3YYEHHBIN MOHATUWHBIN ammapar Kypca

(U3HKH, COPOBOXKIATh BHICTYIIJIEHUE MPE3eHTaLuel

1.19

IpU  BBIIOJIHEHUU  y4YeOHBIX TMPOEKTOB M  MCCIEI0BaHUMN
pacripenieniath 00S3aHHOCTM B TIpyNne B COOTBETCTBUU C
MOCTAaBJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHUEM I[LJIaHa
NecTBUM, aJeKBaTHO OLEHUBaTb COOCTBEHHBIM BKJIaJg B
JeSITeIbHOCTD IpyIIbL, BBICTpanuBaTh KOMMYHHMKaTHUBHOE

B3aHMOHCﬁCTBHe, YUUTBIBASI MHCHUC OKPYIKAIOMIUX

8 KVIACC




Kon
NpoBepPsSIeMOro
pe3yJbTarTa

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

1.3

1.4

1.5

pasiiniaTth ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC (bHSH‘ICCKOC SABJICHUC

pacrio3HaBaTh NPOSIBICHUE H3YUEHHBIX (HU3UUECKUX SBICHUH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHHUS B IPUPOJE,
MIPU 3TOM HEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYIO, BBICTATh

CYILECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3NUECKUX SIBICHUIN

OINMCHIBaTh M3YYEHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUA,
UCTONB3yd (pU3MUYECKHe BEMUYMHBI, NpPU ONMHCAHUH TPABUILHO
TPakTOBaTb  (U3MYECKUH  CMBICI  HCHOJb3YEMBIX  BEIMYUH,
0003HAaYEeHUsI W EOUHUIBl (PU3NYECKUX BEIUYMH, HAXOJUTH
(GopMysbl, CBS3BIBAIOLIME JaHHYI (U3UUYECKYI0 BEIUYHUHY C
JIPYTUMH BEITMYMHAMH, CTPOUTH TpaUKK N3yUEHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINYHNH

XapaKTCPpHU30BaTb CBOICTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IpPU OTOM J[JaBaTb CJIOBCCHYIO
(1)0pMYJ'II/IpOBKy 3dKOHa MW 3allUChbIBAThb C€ro MaTrcMaTHU4YCCKOC

BBIPA)KCHHE

1.6

OOBACHATH (PU3UYECKHE MTPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 noru4eckux maroB ¢ MOMOIIbI0 1 — 2 M3y4eHHBIX CBOMCTBA

(u3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

pemars pacy€THble 3aauu B 2 — 3 NeHCTBUS, UCIIOJIb3YS 3aKOHBI U
¢dopMynbl, CBs3bIBaOIIME (U3UUYECKHUE BEIWYMHBI: Ha OCHOBE
aHallM3a yCIOBHUs 3a]a4M 3aIlUCBIBATh KPAaTKOE YCIIOBUE, BBIABIATH
HE/OCTAaTOK JIaHHBIX JUIS pelleHHs 3a/laud, BhIOMpATh 3aKOHBI U
(dbopMyIbl, He0OXOIUMBIE AJisi €€ pelleHus, MPOBOAUTh PacUEThl U
CpaBHUBATh IMOJYYEHHOE 3HaueHHEe (U3NYECKOH BEIMYUHBI C

HU3BECTHBIMU JaHHBIMHU

pacnio3HaBaTb HpO6HCMBI, KOTOPBIC MOXHO PCHIUTHL MpPU IMOMOIIN

(bHSI/ILIeCKI/IX MCTOJOB, HCIIOJIB3ys OINMCAaHUEC HCCICIOBAHUA,




1.9

BBLACIATH HNPOBCPACMOC MPCAIIOJIIOKCHNUEC, OUCHUBATL IPABUJIbBHOCTDH

nopsAAKa IPOBEACHHUA UCCIICAOBAaHUA, ACJIaTh BHIBO/IbL

MPOBOJIUTH OTBITHl 10 HAOMIONCHUIO (DU3MUYECKUX SIBICHUN WIIH
(¢u3nueckux  CBOWCTB  Tel:  (OpPMyIHpOBaTH  MPOBEPSIEMBIE
MPEINOJIOKEeHUsI, COOUpaTh YCTAHOBKY U3  MPEAJIOKESHHOTO

000pyI0BaHUS, ONKMCHIBATH XOJ] OIbITA U (POPMYITHPOBATH BHIBOBI

1.10

1.11

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUECM aHAJIOTI'OBBIX
npubOpoB M JNaTYMKOB (U3MUECKUX BEJIMYMH, CpPaBHUBATh
pe3ynbTaThl M3MEpPEeHUu ¢ ydu€ToM 3aJaHHOW  aOCONFOTHOU

IIOrp€IIHOCTHU

IPOBOJUTh MCCIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYUHBl OT JPYrol C HCIOJIb30BAHUEM IIPSAMBIX H3MEPECHMIA:
IUTAHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, cieays MpeJIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yJIbTaThl NOIYYEHHONW 3aBUCUMOCTH B BUJE TaOJIUI U rpauKoOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHNA

1.12

IPOBOJUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIUYMH:
IUIAaHUPOBaThb ~ WM3MEpPEHUs,  coOMpaTh  SKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJI€Qys MPEMJIOKEHHONM WHCTPYKLMH, U BBIYHUCIATH

3HAa4YCHUEC BCIINYNHBI

1.13

1.14

coOnrofaTh MpaBuUia TEXHUKM Oe€30MacHOCTH Ipu  pabdoTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

XapaKkTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINMCAHMS, UCIOJIb3Ys
3HaHUS O CBOMCTBaX (IU3MYECKHX SIBICHUH U HEO0OXOAMMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTb MPOCTLIC TCXHUYCCKHUEC yCTpOfICTBa 1 U3MCPUTCIIbHBIC
HpI/I60pH 1o CX€MaM U CXEMAaTUYIHBIM PUCYHKAM, COCTABJISIThH CXCMbI
QJICKTPHUYICCKUX ueneﬁ C IMOCJICAOBATCIBHBIM M MapaUICIIbHBIM
COCAUHCHHUECM 3JICMCHTOB, pasjindasd YCJIIOBHBLIC 0003HaYCHHS

3JIEMEHTOB JIEKTPUYECKHUX LETEeH

1.16

MPUBOJIUTE TpUMEpHl (HaXoAWTh HHGOpPMALKIO O TpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BaHUS  (PU3MUECKUX  3HAHUM B
MOBCETHEBHOM JKM3HM Ui oOecriedeHus Oe30macHOCTH Mpu

O6paH_IeHI/II/I C HpI/I60paMI/I n  TCXHHUYCCKHUMH YCTpOﬁCTBaMH,




1.17

COXpPaHCHUA 3J0pPOBbA U COGJIIOI[GHI/IH HOPM 3KOJOTHYCCKOTro

MOBE/ICHUS B OKpY XKalolIe cpee

OCYILLECTBIIATh HNOUCK HMH(pOpMAIMM (PU3HMUECKOrO COAEpKaHHUsS B
cetu MIHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUM U IIyTEM CPAaBHEHMS
JIONOJIHUTEIbHBIX MCTOYHUKOB BBIIEIATh MH(POPMALHUIO, KOTOpas

SBIISICTCS IPOTHBOPEYNBON MIIM MOXKET OBITh HEIOCTOBEPHOI

1.18

WCIIONb30BaTh TMPU  BBIMIOJIHEHUM YYE€OHBIX 3aJlaHUi HAy4HO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COJAEP)KaHHUS, CIPaBOUYHbBIE
Marepuaibl, pecypcbl cetu HMHTepHer; BiaAeTh NpUEMaAMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KVIACC

CO3/1aBaTh COOCTBCHHBIE TMCHbMCHHBIE U  KpaTKHUE YyCTHBIC
cooOmieHus, 0000mas uHPOpPMAIUIO U3 HECKOJBKUX HCTOYHUKOB
(U3HYECKOTO COICpKAHUS, B TOM YHCJIC ITyOJMYHO IMPEICTABIATH
pe3yNbTaThl MPOSKTHOM MM UCCIIEIOBATEILCKOM NeATeNbHOCTH, TIPU
9TOM TPaMOTHO MCIIOJIb30BATh M3Yy4YECHHBIM IOHATUHHBIN anmnapar

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

MIPH BBITIOJTHEHUH YYEOHBIX MPOCKTOB U UCCIICAOBAHUN (PH3UUECKUX
IIPOLIECCOB pacIpesiesiaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CIECIUTHh 3a BBIOJIHEHUEM IUIAHA
JNEUCTBUM W  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBI BKJIaJ] B JEATENBHOCTb TPYIIbl, BBICTPaUBaTh
KOMMYHHMKAaTUBHOE  B3aUMOJEWUCTBUE, TIPOSABIASL  T'OTOBHOCTHb

paspeniaTh KOH()IUKTHI

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJIbHOI POrPaMMbl OCHOBHOTO 00111ero 06pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC TOHATUA

pas3iiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (i)I/I?)I/I'—IeCKOG SIBJICHUC

1.3

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

OKpYyzKaromeM MUpe, B TOM YUCIIC (bl/ISI/II-IeCKI/IC SABJICHUS B IIpUPOAC,




1.4

1.5

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

CYILECTBEHHBIE CBOMCTBA (MpU3HAKHU) (PU3NUECKUX SIBICHUIN

ONMCHIBATh HM3yUEHHBIE CBOICTBa Ted M (pu3MuUeckue sBICHUS,
UCTONB3Yd (pU3MUYECKHe BETUYMHBI, NpPU OMHMCAHUH TPABUILHO
TPakTOBaTh  (DU3MYECKUH  CMBICT  MCIOJNB3YEeMbIX  BEJIMYHUH,
00O3HaYeHUss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOAUTh
(GbopMyIbl, CBS3bIBAIOIIME JaHHYK (U3UYECKYI0 BEIMYHMHY C
JIPYTUMH BEITMUYMHAMH, CTPOUTH IpaUKK N3yUEHHBIX 3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCJIIMYHH

XapaKkTepu3oBaTh CBOMCTBa TECII, (1)I/IBI/I‘I€CKI/I€ SABJICHUA U ITPOLIECCHI,
HCIIOJIB3Ysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JAaBaTb CJIOBCCHYIO
(1)OpMYJ'II/IpOBKy 3dKOHa MW 3allUChbIBAThb C€ro MaTrcMaTHU4YCCKOC

BBIPA)KCHHE

1.6

OOBSCHATH (PM3MUECKUE MPOLIECCHI M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalluld MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATh IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOrMYecKuX IIaroB ¢ MOMOLIBI0 2 — 3 M3y4YEHHBIX CBOMCTBA

(bU3NYECKUX SBICHUH, PU3NIESCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemats pacuéTHble 3a7auyu (OmUparommecs Ha cucremy u3 2 — 3
ypaBHEHUI), WCIONB3ys] 3aKOHBI W (OPMYJBI, CBS3BIBAIOLINC
¢u3nuecKkre BENMYUHBI: HA OCHOBE aHalHW3a YCJIOBHUS 3a/ladyd
3aMUChIBaTh KPATKOE YCJIOBHE, BBISBISITH HEIOCTAIONIUE WIIH
M30BITOYHBIE TaHHBIE, BRIOUPATH 3aKOHBI U POPMYJIIbI, HEOOXOAUMBIE
JUTSL PEIICHUs], POBOJAUTHh PACUEThl M OLICHUBATh PEATMCTUYHOCTH

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

pacClio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO PCHINTH IIPpU IMMOMOIIA
(1)I/ISI/I‘IGCKI/IX MCTOIAO0B, UCITOJIB3Ys OIMMCAHUEC UCCIICAOBAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATHL IIPABUIIBHOCTH IIOPAAKA
IMPOBCACHHA HCCICAOBAaHWA, [OCJIIAaTb BBIBOABLI, HWHTCPIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOIICHI/II71 1 ONBITOB

MPOBOJNUTH 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

1.11

1.12

NPOBOJUTH TPU HEOOXOTUMOCTH CEPHI0 NPAMBIX H3MEpPEHU,
OIpeiesisisl CpeHee 3HaueHHe H3MepsieMoi BeauuuHbl ((PoKycHOe
paccrosiHie coOuparoIel JTHH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MEpeHUs (M3MEPUTEIHHOTO MPUOopa)

MIPOBOJUTh HCCIIEOBAHHE 3aBHUCUMOCTEH (DU3MUECKUX BEIUYHH C
WCIIOIb30BAHUEM MPSIMBIX U3MEPEHUI: TIIAHUPOBATH UCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpPAaTh YCTaHOBKY, (DUKCHpPOBATh PE3yIbTaThbl
MOJIY9CHHON 3aBUCUMOCTH (DU3MUYECKUX BEIUYMH B BHJIC TAOIUIN

rpa(bI/IKOB, ACJIaTh BBIBOJKI 110 PE3yJIbTaTaM UCCICAOBaHNA

MPOBOAUTh  KOCBEHHBIE  HU3MEpPEHHs  (PU3MYECKUX  BEJIUYHUH:
IUIAHUPOBATh ~ WM3MEPEHUs,  CcoOMpaTh  IKCICPUMEHTAILHYIO
YCTAHOBKY M BBINOJHATh HW3MEPEHMs, CIEAys MPeII0KEHHON
WHCTPYKUWH, BBIYUCIATH 3HAYCHUE BEJIMYMHBI U AHAIM3UPOBATH
MOJIyYEHHbIE pPe3yJibTaTbl C YYETOM 33JaHHOM MOIPELIHOCTH

U3MEPEHUIN

1.13

1.14

1.15

coOnrofaTh MpaBuja TEXHUKM Oe3omacHOCTH Ipu  pabdoTe cC

1abopaTopHBIM 000PYyI0BAHUEM

pa3nuyaTtb OCHOBHBIC MPU3HAKU M3YUYCHHBIX (DU3NYECKUX MOIETICH:
MaTepuajipHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUYEUHBIH
HMCTOYHMK CBETA, Jy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa,

HYKIIOHHAas MOACIIb aTOMHOTIO Apa

XapaKTepu30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINHCAHMS, HCIOJIB3Ys
3HaHUS O CBOMCTBaX (IU3MYECKHX SIBICHMH U HEO0OXOAMMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.16

HCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH M3yUYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TE€XHOJIOTMYECKUX MPOIECCOB MPU PEIICHUH y4eOHO-MTPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBI JIJIsl HOCTPOSHUSI U300paKeHUH B IIJIOCKOM

3epKajie U COOMpAroNIeH JTNH3e

1.17

MPUBOJIUTE TpUMEpHl (HaXoAWTh HHGMOpPMALKIO O TpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BaHUS  (PU3MUECKUX  3HAHUM B
MOBCEIHEBHOM JKM3HM Uil oOecriedeHusl Oe30MacHOCTH IpHU

O6paH_IeHI/II/I C npn60paMH n  TCXHHUYCCKHUMH YCTpOﬁCTBaMH,




1.18

1.19

1.20

1.21

COXpPaHCHUA 3J0pPOBbA U COGJIIO,ZLGHI/ISI HOPM 3KOJOTHYCCKOTro

MOBE/ICHUS B OKpY XKalolIe cpee

OCYIIECTBIISITh MOUCK HMH(pOpManuu (U3NYECKOTO COJEp>KaHUS B
cetr IHTEpHET, CaMOCTOATENHHO (HOPMYIIHPYsI MOMCKOBBIN 3ampoc,
HaxOJUTh IIyTH OIPENEJICHUS JOCTOBEPHOCTH  IOJYYEHHOMN
nH(OpPMAIIMM HAa OCHOBE MMEIONIUXCS 3HAHUW M JIOTIOJTHUTEIHHBIX

HMCTOYHHKOB

UCIOJb30BAaTh IIPU BBHINOJIHEHUH YYEeOHBIX 33JaHUN Hay4HO-
MOMYJIIPHYIO JIUTEpaATypy (PU3MUECKOro COAEpKaHus, CIIPABOYHBIC
MaTepuaibl, pecypcsl cetu VHTepHeT; BiIaaeTs npuéMamu
KOHCIIEKTUPOBAHUS TEKCTA, MPeoOpa3oBaHus HHPOPMAITIH U3 OJTHOM

3HAKOBOM CHCTEMBI B APYTyro

CO3/1aBaTb COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE WH(OpPMAIMU M3 HECKOJBKMX HCTOYHUKOB (HU3HUECKOTO
CoJiepKaHusl, MyOJIMYHO MPEJICTABIATh PE3YIbTAaThl IPOSKTHON WU
HCCIEAOBATEIIbCKON  NEATENIbHOCTH, TPH  3TOM  TPaMOTHO
WCIOJIb30BaTh M3yUYEHHBIH TOHATUWHBIA ammapar Hu3y4aeMoro
pasznena (PU3MKKH U COMPOBOXKAATH BBICTYIUICHUE IPE3EHTAllUeH C

y‘IéTOM 0COOEHHOCTEH AyJUTOPHUU CBEPCTHUKOB

IIPpH BBIITIOJIHCHUHA y‘~IC6HI>IX IMPOCKTOB U I/ICCJIGI[OBaHI/Iﬁ q)HSI/IIIeCKI/IX
IIpOLECCOB paACIIPEACIIATH 0053aHHOCTHU B Irpynrie B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3ajgadaMH, CJICAUTH 3a BbIIIOJHCHUCM IIJIaHa
I[eﬁCTBHﬁ 151 KOPPECKTUPOBATH €ro, aICKBATHO OLICHUBATb
COOCTBEHHBIH BKJIaa B ACATCIBHOCTHL TIPYIIIbI, BBICTpAWBATH
KOMMYHHKATHUBHOC B3aHMOHeﬁCTBHe, MMPOSBJIAA T'OTOBHOCTH

paspeniaTh KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsiemMble 3J1eMeHTHI COleP:KaAHUS

®U3UKA U EE POJIb B IO3HAHMU OKPYXAIOIIEI'O MHUPA

1.1

®usuka — Hayka O mpupoxae. SBieHus NOpUPOIBI.
Ousnyeckue SABICHMS: MEXAaHUYECKHE, TEIIOBbIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Oduznyeckue BenMuuHbL. M3mepenue (¢uznuecKux
BeninunH.  Pusmueckue npubopsl. IlorpemHuocts

u3MepeHuil. MexxayHapoaHas CUCTEMA €IMHUI]

1.3

1.4

1.5

EcrecTBeHHOHAYYHBII METOJ| MO3HAHMS: HAOJIIOACHUE,
IIOCTaHOBKA HAyYHOT'0 BOIIPOCA, BBIIIBUKEHUE TUIIOTES,
JKCIIEPUMEHT 110 IIPOBEPKE THUIIOTE3, OOBICHEHUE

HaO0II0aEMOr0 SBJICHUS
Onucanne PU3NYECKUX SBJICHUM C IOMOIIBIO MOIEIIEH

[IpakTuueckue padbOTHI:
N3mepenune paccTosHUMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenne pa3smMepoB MaJIbIX TEI.
N3smepenune TEMIIEpaTypbl pu ITOMOIIIH

KHUIKOCTHOI'O TCPMOMETPA U JaTUUKA TEMIICPATYPhI

INEPBOHAYAIJIbHBIE CBEJJEHNM A O CTPOEHNU BEIIECTBA

2.1

2.2

2.3

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

JIBmkeHnne dyactull BemiectBa. CBS3b  CKOPOCTH
JBW)KEHUS 4YacTUIl C TeMmieparypoil. bpoyHoBckoe
nBkeHue, Iuddysus

B3aumoselicTBuE YacTHI] BEILIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC




AI‘peFaTHBIC COCTOsIHM BCHICCTBA: CTPOCHUC I'a30B,

KuakocTed U TBEPABIX  (KPUCTAJUIMYECKUX)  Tedl.

24 B3anMoCBs3p MeEXJy CBOWCTBAMM BELIECTB B Pa3HbBIX
arperaTHbIX COCTOSHHUSAX M MX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUIM BOJIBI

[IpakTuueckue padbOTHI:
Onenka pauaMeTpa aroMa METOIOM pAIoB  (cC
ucrnoiib3oBanueM ¢Gotorpaduii).

2.6 OmnbITel 110 HAOJIIOJEHUIO TEIUIOBOI'O PACHIMPEHMS

ra3oB.
OnBITH 110 O6H3.py>KeHI/IIO ﬂeﬁCTBHH CHJI

MOJIEKYJIAPHOTO TIPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE u
' HEpPaBHOMEPHOE JIBM)KEHUE
32 Ckopoctb. Cpenssisi CKOpOCTb TP HEPABHOMEPHOM
' JBYKEHUM. Pacdy€r myTH u BpeMEHM BUKEHUS
SIBnenue nHepuuu. 3aKOH MHEepUMHU. B3anMopelicteue
33 TeJ KaK MPUYMHA U3MEHEHUSI CKOPOCTU JIBUYKEHUS Tell.
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHocts  BemectBa. CBA3b  INIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B €IMHMIIE 00bEMA BEIIECTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS TeI
36 Cuna ynpyroctu u 3akoH ['yka. VI3mepeHue cuisl c
' MIOMOIIBIO JUHAMOMETPA
37 SIBnenue TAroTeHus U cuia Tsbkectu. Cuna TsSKecTu
' Ha Jpyrux maHerax. Bec tena. HeBecomocTs
38 Cuna tpenus. TpeHue CKOIBXKEHUS W TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
1.0 CroxeHue CWiI, HalPaBJICHHBIX MO OJHOW IPSIMOM.
' PaBHOzelicTBYIOIIIAsA CHIT
3.10 [IpakTuyeckue pabOTHI:




3.11

3.12

OmnpeneneHne CKOPOCTHM PaBHOMEPHOIO JBHUKCHHS
(wapuka B OKHIKOCTH, MOJEIU 3JIEKTPHUUECKOTrO
aBTOMOOWIE W Tak panee). OmnpeneneHue cpemHei
CKOPOCTH CKOJIbXKEHUs Opycka WIM UIapuKa II0
HaKJIOHHOM IulockocTH. OmpeneneHue IUIOTHOCTU
TBEépaoro  Tterna.  OmbIThl,  JAEMOHCTPUPYIOLIHUE
3aBHCUMOCTH PacTsDKeHus (nedopMarivi) npy>KUHBI OT
NPUIOKEHHOW cuibl. ONBITH, JIEMOHCTPUPYIOLINE
3aBMCHUMOCTb CHJIbI TPEHMSI CKOJIbKEHUSI OT BEca TeJla U

XapakTepa COIMpHUKaACarOIINXCA HOBerHOCTCﬁ

DusnuecKue ABICHUS B IIPUPOJE: IPUMEPBI ABUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMH B )KUBOM U HE)KUBOM IIPUPOJE,

JIEHCTBHUE CUIIBI TPCHUSA B IPUPOAC U TCXHUKE

TexHuueckue YCTpOﬁCTBaZ JUHAMOMCETP, IIOAIIHUITHUKHU

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

Hapnenne TBEporo Tena. CrocoObl yMEHBIICHUS H
YBEJIUYEHUS J1aBICHUS

I[aBJ'IeHI/IC rasa. 3aBHCHUMOCTh JaBJICHHUA TIa3a OT

00BEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

4.7

Hepeﬂaqa JaBJICHHUA TBépI[BIMI/I TCJIaMU, X KUJKOCTAMHU U

razamu. 3akoH Ilackans. IIlHeBMaTHUeCcKre MaIIMHbI

3aBUCUMOCTh JIaBJIEHUS JKUIKOCTH OT TJIyOMHBI.
l'unpocratuueckuit  mapagokc.  CooOmaromuecs

COCYbI. FI/I,Z[paBJ'II/I‘{eCKI/Ie MCXAaHU3MBbI

Atmocdepa 3emnu u  armochepHoe JaBICHUE.
[IpyuumHbl  CymiecTBOBaHHUS BO3AYIIHOM  00OJOUYKH
3emiu. OmnpiT Toppuyennu. 3aBUCHUMOCTh
aTMOC(EepHOro JaBJICHUS OT BBICOTHI HAJ YpPOBHEM
MOpst

Nsmepenune armocdepnoro nasnenus. [Ipubopsr mist
M3MepeHust aTMOC(hepHOro JaBICHUS

JlelicTBue JXKMAKOCTH M ra3a Ha MOrpyKEHHOE B HUX
Teno. BrlTankuBaromas (apxuMmenoBa) cuiia. 3aKOH

Apxumena




4.8

[InaBanue ten. BoznyxomnnasaHnue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanne 3aBUCHMOCTHM Beca Telda B BOJE OT
0o0béMa TOrpYyKEHHOW B JKUIKOCTh YacTH Teja.
OnpeneneHre BBHITAIIKUBAIOLIECH CHUIIbI, JEHCTBYIOLICH
Ha Telo, TMOrpyxEHHOE B KUAKOCTh. [IpoBepka
HE3aBUCUMOCTH BBHITAJIKUBAIOIIEH CUJIbI, IEHCTBYIOIIEH
Ha TEIIO B JKUJIKOCTH, OT MacChl Telia. OIBITHI,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTh  BBITAJIKUBAIOLICH
CHWJIBI, JIEHCTBYIOIEH Ha TEJIO B JKUJKOCTH, OT 00BbEMaA
MOrpy>kKEHHOM B )KMAKOCTh YaCTH TeJa U OT INIOTHOCTH
xuakoctu.  KoHcTpyupoBanwe — apeomeTpa WM
KOHCTPYUPOBAaHHME JIOAKM W  OOpeneieHue e

rpy30I10AbEMHOCTH

4.10

dusnueckue SIBJICHUA B nmpupoae: BIIMSAHHC
aTMOC(bepHOl"O JaBJICHUA  Ha JKHUBOM OpraHusMm,

MJIaBaHUE PBIO

4.11

TexHuueckue ycTpolcTBa: COOOINAIOLIMECS COCYIBI,
YCTPOMCTBO BOJOIPOBOJA, THUIPABIMUYECKUI mpecc,
MaHOMETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanuyeckas pabora

5.2 Mexanudeckast MOIITHOCTh

53 [IpocTeie MexaHM3MBI: pblUar, OJIOK, HaKJIOHHAs

' I0CcKOCTh. [IpaBuio paBHOBecus ppluara

5.4 [Ipumenenue nmpaBuia paBHOBECHS pblyara K 0JIOKy
«3omotoe  mpaBwio»  MexaHukd. Koapduument

5.5 MOJIE3HOTO0  JeHCTBUA  MexaHu3MmoB.  [IpocTeie
MEXaHHU3MBI B OBITY M TEXHHKE

5.6 [ToreHmanbHast SHEPTUM TeJA, MOJIHIATOTO Hall 3eMIIEN

5.7 Kunernueckas sneprus

53 [Tonnas mexanwdeckasi SHEprus. 3aKOH U3MECHEHHS U

COXpPAaHCHUA MEXaHUYECKOI OHCPIrun




5.9

5.10

[IpakTuyeckue pabOTHI:

Onpenenenne  paboThl  CWJIBI  TPEHUS  NPHU

PAaBHOMEPHOM  JIBDKECHMM Tella 110 TOPHU30HTAIBHON
nosepxHocTtu.  MccnenoBaHue — yciaOBHM — paBHOBECHS
ppraara. Msmepenne KIIJI HaKIOHHOM  IUIOCKOCTH.

I/IsyquHe 3aKOHa COXpaHCHUA MEXaHUYeCKOH OHCPIrun

duszndyeckue SIBJICHUSA B npupoac: pbiHaru B TECIEC

YCJIO0BCKa

5.11

8 KJIACC

Kox Kon
pasaena JJIeMEeHTA

TexHuueckue yCTpPOMCTBA: pblyar, MOABUKHBIA U
HETOJIBHKHBIN OJIOKHU, HAKIIOHHAS! IIJIOCKOCTh, IPOCTHIE

MEXaHU3MBI B OBITY

IIpoBepsiemble 1eMEHTBHI COIeP:KAHUS

TEIUUIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUUECKOM
TEOpUU CTPOEHHUs BemiecrBa. Macca M pa3Mepsl
MoJsieKyd. OmbITEl, TMOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHU A MOJ'IGKy.TIHpHOKHHGTPI‘-ICCKOfI TeOpHUn

Monenu  TBEPAOro, JKUAKOITO M Trazoo0pa3zHOro
cocTosHui BemecTBa. Kpucrammmueckue u amopQHble

TCJ1a

OOBsicHeHHE CBOICTB I'a30B, )KUIAKOCTEH U TBEPBIX TEI
Ha OCHOBE IIOJIO)KCHUH MOJIEKYJIAPHOKMHETUYECKOU

TEeopuu
CMmaunBaHue U KallWJISIPHBIE SIBJICHUS

TennoBoe pacmIMpeHne U cxKaTue

6.6

Temneparypa. CBsi3pb TemmepaTypbl €O CKOPOCTHIO

TCIIJIOBOI'O IBUXXCEHUA YaCTHUI]




6.7

6.8

6.9

BHyTpeHHsAsT ~ 3Heprus. CrocoObl  M3MEHEHHUs
BHYTPEHHEH SHEPIruM: TEIuloNepeaadya U COBEPIICHHE

paboThI

Bunnl TeIIoNepelayun: TETJIONPOBOHOCTb,
KOHBEKIIUS, U3TyUYCHHE
KommuectBo TerioTbl. YAenbHas  TEIUIOEMKOCTH

BEIlECTBA

6.10

TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE

TEIJI0BOro OajgaHca

6.11

IInaBnenne n OTBCPACBAHUC KPpUCTATNIMYCCKUX

BEIECTB. Y AeJIbHas TEII0TAa ILIaBICHUS

6.12

6.13

[TapooOpa3oBanue u  KoHaeHcanus. Vcmapenue.
Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
3aBHUCHUMOCTh TEMIIEPaTyPbl KUTIEHUS OT aTMOC(EPHOTO

JaBJICHHUA

BnaxnocTth BO3yXa

6.14

6.15

DHeprus TOIMBA. Y IeJbHAs TEIJIOTa CTOPAHUS
[Tpunnuner  pabotel  TemioBbix apurarened  KITJI
TEIJIOBOTO JABHUTaTelNsA. TeIlIOBEIE NBUTaTEIN U 3alllUTa

OKPYXarolIe Cpeasbl

6.16

3aKOH COXpaHEHWs M TMpEeBpallleHuss OHHEPruu B

TCIJIOBBIX ITpOoLIEccax

6.17

[TpakTyeckue paboTHI:

OnpiThl 1O OOHApY)XEHHUIO  JEHCTBUS  CHJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnBITHI 10 BRIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOMN
COJIM WJIX caxapa.

OnpIThl 10 HAOJIOJIEHUIO TEIJIOBOIO PACHIMPEHUs
ra3oB, JKUJKOCTEH U TBEPIBIX Tell.

OnpezneneHue 1aBiIeHUs BO3IyXa B OaJUIOHE IIITPULIA.

OIBITHI, IEMOHCTPUPYIOLUE 3aBUCUMOCTD J1aBJICHUS

BO3/IyXa OT €ro 00béMa U HarpeBaHUs WU OXJIAXKICHHS.




[IpoBepka runoressl JIMHENHON 3aBUCUMOCTH JIJIMHBI
CTONOMKA >KUJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEpaTypBbl.

HaGmoienne u3MeHeHusI BHYTPEHHEH dHEPTUU Tela
B pe3yJIbTaTe TEIJIoNepeaadu U paboThl BHEITHUX CHUIL.

HccnenoBanne  siBJIGHHUS ~ TEIIOOOMEHa  IMpHU
CMEUIMBAHUH XOJIOJHOUN U ropsiueid BOJBI.

Omnpenenenne KOJIUYECTBA TEIUIOTHI, IOJYyYEHHOTO
BOJOH MpH TEINIOOOMEHE C HArpeThIM METATUYCCKHM
LUAJTUHAPOM.

Onpenenenue yaelbHON TEIIIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca UCapeHusl.

Onpenenenre OTHOCUTENBHOM BIIaXKHOCTU BO3AYyXa.

OHpeI[CJ'ICHI/Ie YHGHLHOﬁ TCIIJIOTHI IJIABJICHUA JIbJA.

6.18

6.19

dusnueckre SBICHUS B TMPUPOJIE: IMOBEPXHOCTHOE
HATsHDKEHUE M KamWUIApHBIE SIBIIGHUS B TIPHUPOJE,
KpUCTAJUIBI B IPUPOE, n3nydeHue ConHia, 3aMep3aHue
BOJIOEMOB, MOpCKUE Opusbl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHEra.

TexHUueckue yCTpPOMCTBAa: KamWIISAPbl, NPUMEPHI
MCIOJIb30BaHUsl KPUCTAIIOB, dKUAKOCTHBIN TEPMOMETD,
JATYUK TEeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBasi TypOuHa,

ABUTATCJ]Ib BHYTPECHHETO Cr'OpaHU.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onektpu3anus Teln. J[Ba poja 3MeKTpUUECKHUX 3apsiioB
B3anmMoneiictBue 3apspkeHHBIX Ten. 3akoH KyioHa

7.2 (3aBHCUMOCTh CHJIBI B3aMMOJICHCTBUS 3apsDKEHHBIX Tel
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TeJIaMu)
DnexTpudeckoe noJie. HanpsxénnocTs

7.3 anekTpudeckoro mnons. IlpuHnmm — cyneprozunmu

AIIEKTPUYECKUX IoJIel (Ha KaueCTBEHHOM YPOBHE)




Hocurenn »nexkTpuuecKkux 3apsiioB. DJIEMEHTapHbIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenue atoma. [IpoBogHukU
U JUDJIEKTPUKU
7.5 3aKOH COXpaHEHUs IEKTPUUECKOT0 3apsiaa
76 ONEeKTpUYEeCKU  TOK. YCIOBUS  CYyLIECTBOBaHMS
' ANEKTPUUECKOTO TOKA. ICTOUHHUKHU MOCTOSIHHOTO TOKa
HerictBus 3JIEKTPUYECKOTO TOKa (TeruioBoe,
7.7 XUMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
KUIKOCTAX U razax
. Onektpuueckas uenb. Cuia ToKa. ODJIEKTPUUECKOE
' HaIpsKEHUE
=9 CornpoTuBieHne MPOBOJIHUKA. VY nenbHoe
' COIIPOTHUBIICHHUE BEILIECTBA
7.10 3akon OMa aJ1s yyacTKa Lenu
[locnenoBarenpHOE W MNapajUIeIbHOE COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGora ¥ MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenna
713 DJeKTpUUYecKre Ienu U MOTPEOUTETH SIEKTPUUECKOU
' sHepruu B ObITy. KopoTkoe 3aMbIkaHue
[TocrosiHHBIE MarHuThl. B3anMo1eiCTBHE MOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe moje. MarHutHOoe mojie 3eMiIi U €ro
' 3HaUYEHHE IS )KM3HU Ha 3emiie
716 OneiT Opcrena. MarHuTHOE TIOJIE DJIEKTPUUYECKOTO
' ToKka. [[puMeHeHne 37IeKTPOMAarHuTOB B TEXHUKE
JlelicTBME€ MArHUTHOTO MOJS HAa MPOBOJHHK C TOKOM.
17 DJIeKTPOABUTATEb MOCTOSIHHOTO TOKa. Mcronbs3oBanue
. AJIEKTPOJIBUraTeell B TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIopTe
718 Onbitel  ®apages.  SIBieHHEe  3IEKTPOMArHUTHOU

nHaykuuu. [Ipasuno Jlenna




7.19

7.20

DIIEKTPOreHepaTop. CriocoOsr MOJTyYEHUs
DJIEKTPUUYECKOW  DHEPrHH.  DJCKTPOCTAHIMH  Ha

BO300HOBJISIEMBIX UCTOYHHKAX OHEPIUun

[TpakTyeckue paboTHI:

OnbIThI 10 HAOJIIOJCHUIO 3TIEKTPU3ALMU TeJl MHYKLIHEH
U IIPU COTIPUKOCHOBEHUH.

HccenenoBanue AEUMCTBUSA DIEKTPUYECKOrO IOJSA Ha
IPOBOJIHUKY U JUIJIEKTPUKH.

COopka u mnpoBepka pabOThl 3IEKTPUUYECKOW LIEeMHU
IIOCTOSIHHOT'O TOKaA.

W3mepeHue U peryiupoBaHue CUIIbI TOKA.

M3mepeHue U peryarupoBaHue HANPsHKEHUS.
HccnenoBanue 3aBUCHUMOCTU CHJIBI TOKa, HAYIIErO
yepe3 pe3ucTop, OT CONPOTHUBIEHMS pe3ucTopa U
HaAIpPsDKEHUS Ha PEe3UCTOpE.

OnpbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh
AJIEKTPUUYECKOTO CONPOTUBICHUS MPOBOJHHMKA OT €ro
JUIMHBI, TUTOIA/IA TIONIEPEYHOT0 CEYEHUs U MaTepuaa.
[IpoBepka mpaBwiia CIOXKEHHUS HaNpsHKEHUH 1pu
MOCJIEZIOBATEIbHOM COEAMHEHUU [BYX PpE3UCTOPOB.
[TpoBepka npaBuiia i CUIbI TOKA MPHU HapajielTbHOM
coeMHeHUu pe3uctopoB. OmpeneneHue  pabOThI
AIIEKTPUYECKOTO TOKA, HUAYLIETO Yepe3 pe3ucTop.
OmnpeneneHre MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJIETISIEMON Ha pe3ucTope. Hccnenosanue
3aBHCHUMOCTH CHJIbI TOKA, UAYLIETO YEPE3 JJAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenue KIIJ[ narpesarens.
Hccnenosanue MarHUTHOIO B3aUMOJICHCTBUS
MOCTOSIHHBIX MAarHuToB. M3ydeHHe MarHuTHOIO MOJIs
MOCTOSIHHBIX MAarHUTOB TpH HMX OOBEAMHEHUH U
pazaenenuu. MccienoBanue qeHCTBUS AIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTpEJKY. OnbITH,

ACMOHCTPUPYIOIIIHC 3aBUCHUMOCTD CHIJIbI




B3aI/IMOIIeI>’ICTBH5I KaTylIKy ¢ TOKOM U MaroivuTa OT CHJIbL
TOKAa M HaIpaBJICHHs TOKa B Karywke. l3ydeHue
JIEACTBHUSI MAarHUTHOIO TOJIA Ha IMPOBOJHUK C TOKOM.
Koncrpyuposanue u U3y4YeHUE paboThI
3JIEKTPOABUTATEIS. N3mepenne KIIJ
ANIEKTPOJIBUTaTe€IbHON  yCTaHOBKU.  ONbITBI 1O
HCCIIE0BAHUIO SBJICHUS 3JIEKTPOMAarHUTHON
WHAYKIUU: HCCIICIOBAHUE W3MEHECHUI 3HAYCHUS U

HaIlpaBJICHHUA UHAYKIIHUOHHOT'O TOKa

7.21

7.22

dusnueckue SBICHUS B TNPUPOAC: IICKTPUUECKUE
SBIICHUST B arMocdepe, dICKTPUICCTBO  IKUBBIX
OpraHU3MOB, MAarHUTHOE M0JIe 3eMiu, Apei( MOI0CoB,
POJIb MATHUTHOTO TOJIS TSI KU3HU Ha 3eMJie, OIS pHOe

CHAHHUC

TexHuuecKkue yCTpOMCTBA: JIEKTPOCKOI, aMIIepMETp,
BOJIETMETP, PEOCTAT, CYETUUK HIIEKTPUUECKON S3HEPTHH,
AIIEKTPOOCBETUTENFHBIE TMPUOOPHI, HAarpeBaTeIbHbIC
AIIEKTPOIPUOOPHI (mpumepsr), JIEKTPUYECKUE
IPEJOXPAHUTENH, JIEKTPOMArHUT, 3JEKTPOJIBUTATEIlb

MOCTOAHHOI'O TOKA, rEHEPATOP IMOCTOAHHOT'O TOKA

9 KJIACC
Kon
Kog snementa [IpoBepsiembie 2I€EMEHTHI COAEPKAHMS
paznena
MEXAHMWYECKUE SIBJIEHUA
g1 Mexanuueckoe ABWXKeHUE. MarepuaibHas TOYKA.
' Cucrema orcuéra
g 8.2 OTHOCHUTENILHOCTh MEXaHUYECKOTO JABHKEHHUS
8.3 PaBHOMeEpHOE PSIMOJIMHEWHOE ABUKEHUE
HepaBHoMepHOE  NpSIMOJIMHEMHOE  JIBHXKEHHE.
8.4 Cpeansis ¥ MIHOBEHHass CKOpOCTb  Tela  IpH
HEPaBHOMEPHOM JIBU>)KEHUH




VYckopeHue.  PaBHOYCKOpEHHOE — NPSMOJIMHENHOE

8.5
JIBUOKEHUE
8.6 CoOoanoe magerue. OnblThl [anmies
PaBHOMepHOE ABMKEHHE 0 OKpYXKHOCTH. [lepuoa u
8.7 yactoTa oOpauieHus. JIuHeliHas W yriaoBas CKOpPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHUE

8.8 ITepsbiii 3akoH HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpertuii 3akon HeroTona

8.11 IIpuHIUI Cynepno3unuu Cui

8.12 Cuna ynpyroctu. 3akoH ['yka

%13 Cuna TpeHus: cuia TPEHHUS CKOJIbKEHHS, CHUJa
' TPEHUs TIOKOS, IPyTHe BUIbI TPEHUS

%14 Cuna TSDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHMS.
' YckopeHue cBOOOIHOTO TaIeHUs

%15 JBwxenne r1aner Bokpyr Comnua.  IlepBas
' KOoCcMHU4ecKasi ckopocTb. HeBecoMOCTh U neperpysku

816 PaBHOoBecue MaTtepuanbHOW TOYKH. AOCOJIIOTHO
' TBEPIOE TEIIO

817 PaBHOBecue TBEPAOro Tesa ¢ 3aKPEIIEHHOW OCHIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn

8.18 Nmnynbc Tena. U3menenne umnyibca. IMiynbe cuiibl

8.19 3aKOH COXpaHEHMsI UMITyJIbca

8.20 PeakTuBHOE ABM>KEHNE

8.21 MexaHunueckasi paboTa U MOIIHOCTb

229 Pabota cun TskecTH, ymnpyroct, TpeHus. CBs3b
' SHEpPruu U paboThl

823 [loreHunanbHas »SHeprusi Tena, MOAHATOTO HaJ
' MIOBEPXHOCTBIO 3eMIIN

8.24 IToTeHumanpHas YHEPrUs CKATOU NPYKUHBI

Kunernueckas sHeprus. Teopema 0 KHHETHYECKON
8.25
SHEPTUU
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON IHEPTUU




8.27

[TpakTuyeckue paboOTHI:

Omnpenenenue cpeHel CKOPOCTU CKOJIbLKEHUs Opycka
WIM JIBWDKCHUS IIapUKa 1O HAKIOHHOW IJIOCKOCTH.
Omnpenenenre ycKopeHUs Tella IpU PaBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKIIOHHOU IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BpEMEHHU IPHU
PaBHOYCKOPEHHOM  JBW)KCHMH  0€3  HadaJlbHOU
CKOPOCTH.

[TpoBepka TUMOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUH 0e3 HayalbHONW CKOPOCTH IYTH OTHOCSITCS
KaK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHUTBI TPCHHUSI
CKOJNIbKEHUSI OT CHJIBI HOPMAJIBbHOTO JIaBIICHUS.
Onpeneneane Kod(pPUIMEHTa TPEHHUS CKOJIBKEHUS.
Omnpenenenue >XECTKOCTU MpYyXuHbL. OrmpenencHue
paboOTBI CHUJIBI TPCHHS TIPU PABHOMEPHOM JIBIKCHUU
TeNa 1o TOpU30HTAIBHON oBepxHOCTU. OnpeeneHue
paboOTBI CHIIBI YNPYrOCTH TpPH TIOABEME Tpy3a C
WCIOJIb30BAaHUEM HEMOABM)XKHOTO M TOJBHXKHOTO

OJIOKOB

8.28

du3nyecKkue SIBICHUS B npupoAc: MpPUINBLI U OTJIIUBEI,
JABMKCHUC IIJIAHCT ConneyHoH CUCTCMBbI, PCAKTUBHOC

JABWIKCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckue yCTpOWCTBA: CHOUIOMETP, JATYUKHU

MMOJIOKCHUA, PACCTOAHHUA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JIBUKEHUE. OcHoBHbIE
9.1 XapaKTepUCTUKH  KOJIeOAaHWH: TepHoj, YacToTa,
aMIUINTY1a
MaremMatnyeckuii ¥ TNPYKHHHBIA  MasTHUKH.
9.2 [IpeBpamienre  PHepruM  OpU  KoJeOaTeTbHOM
JBYKCHUHT
93 3aryxaromue KoieOaHus. BoiHykaeHHbIe KoneOaHus.

Pezonanc




94

Mexanndeckue BOJIHBEL. CBOWCTBA MEXaHHYECKUX
BoJiH. [IpononbHble W TONEepeyHble BOJHBL. J[nuHa
BOJIHBI u CKOpPOCTH €€  pacrpoCTpaHEHHS.
MexaHu4ecKkue BOJHbBI B TBEPJOM TeJ€, CECMUYECKUE

BOJIHBI

9.5

3ByK. [')poMKOCTB U BbICOTa 3ByKa. OTpakeHue 3ByKa

9.6

Wudpa3Byk u yabTpa3ByK

9.7

[TpakTuyeckue paboOTHI:

OrmpeneneHne 4YacTOThl W IepHoja  KoyieOaHuit
MaTeMaTU4eCKOro MasTHHKA.

Ompenenenne 4acToThl W NepHoAa  KojeOaHMi
NPY>KUHHOTO MasTHUKA

HccnenoBanne 3aBUCHMOCTH IIepHoJa  KoJeOaHH
NOJIBELICHHOTO K HHUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH IepHoJa  KoJeOaHH
NpPY>KUHHOTO MasTHHKAa OT Macchl rpy3a. [IpoBepka
HE3aBUCHMOCTH  Tepuoja  KonebaHuil  rpysa,
MOJIBELICHHOTO K HUTH, OT MacChl Tpy3a U KECTKOCTH
npyXuHbl. V3MepeHne  yCKOpeHHs CBOOOIHOTO

HaacHUs

9.8

9.9

Pu3nYECKUE ABIECHUS B IPUPOJIE: BOCIPUATUE 3BYKOB
KUBOTHBIMH, 3EMJIETPSICEHHE, CEHCMUYECKHE BOJIHBI,

HyHaMH, 5X0

Texuuueckue YCTpOﬁCTBaI 9XO0JIOT, HCIIOJIB30BaHHC

yJIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

10.2

10.3

10.4

DIIeKTPOMArHUTHOE T0JIe. DIEKTPOMATHUTHBIE BOJTHBI.
CBoiicTBa 3JI€KTPOMarHUTHBIX BOJIH

[ITkana 3nEKTPOMArHUTHBIX BOJIH

DJeKTpoMarHuTHas npupona cera. CKOpOCTh CBETA.
BonnoBele cBOMCTBA cBETa

[TpakTudeckue paboTHI:

N3ydyeHue CBOWCTB HIEKTPOMArHUTHBIX BOJH C

MOMOIIBI0 MOOUIIBHOTO TenedoHa




11

dusnueckue SBICHHUS B MNpUPOJE: OHOJIOTMYECKOE
10.5 JNIEWCTBHE  BHJAMMOTO,  yJIbTpaHOJIETOBOTO  H
PEHTI€HOBCKOI'O U3JIy4eHUN
10.6 Texnuueckue YCTPOWCTBA: UCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBSI3U
CBETOBBGIE SBJIEHUA
11.1 JlydeBast monensb cBera. IcTouHnku cBeTa
11.2 [IpsamonuHeitHOe pacipoCTpaHEHHE CBETa
113 Otpaxxenue cBera. Ilnockoe 3epkano. 3akoH
' OTpa)kKeHHsI CBETa
114 [Ipenomnienne cBeTa. 3aKOH TMPEIOMIICHHS CBETa.
' [TosiHOE BHYTpEHHEE OTPaKEHHUE CBETA
11.5 Jlunza. Xon nydeit B tuH3e
116 OnTrueckas cucrema (poroanmapara, MUKPOCKONA U
' TeJecKorna
117 ['ma3 kak omnThueckas cucTeMa. bIM30pyKOCTh U
' JAIbHO30PKOCTh
Pasnoxxenue Oemoro cBerta B chekTp. ONBITHI
11.8 Hprorona.  CnoxeHue  CIEKTpalbHBIX  LBETOB.
Hucnepcus ceera
[TpakTyeckue paboOTHI:
HccnenoBanne 3aBUCUMOCTH  yria OTPa)KEHUS
CBETOBOTIO Jy4a OT YyIJIa NaJeHUs.
N3ydyeHune xapakTepUCTUK M300pa)KeHHs MperMeTa
B IUIOCKOM 3€pKaJie.
HccnenoBanue 3aBUCMMOCTH yIjla MPEIOMIICHUS
11.9 CBETOBOI'O Jy4a OT yIJja MaJeHus Ha TPaHUILE «BO3LYX —

CTEKIIO».

ITonyuyenue U300pakeHui c IIOMOIIBIO
coOMparoIel TUH3HI.

Omnpenenenne ¢dokycHOro paccTostHUSA "
ONTUYECKOI CUITBI COOMpAOIIEeH JTMH3BI.

OnbITEI IO Pa3JI0XKCHUTIO Oenoro ceera B CIICKTP.




OnBITHI 110 BOCHPUATHUIO LIBETA IPEIMETOB IPU UX

HAOJII0/ICHUU Yepe3 1[BETOBbIE (UIbTPHI

dusndeckue SIBICHUS B npupoac: 3aTMCHHUA ComnHna u

11.10 JlyHbl, IIBeTa TN, ONTHYECKUE sIBIICHUSI B aTMochepe
(uBeT HeOa, pedpakius, paayra, MUPax)
11 TexHuueckue  ycTpoMcTBa: OYKH, MIEPUCKOTI,
' ¢doToanmapar, ONTUIECKUE CBETOBOIBI
KBAHTOBBIE SBJIEHUA
121 Onwitel Pesepdopna v mimaneTapHas MOJENb aroma.
' Moaens aroma bopa
122 Wcnyckanne U morjoimeHue cBera aToMoM. KBaHTHI.
' JluneityaTpie CIEKTPbI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3IydeHUs
124 Crpoenue aromHoro sapa. HykioHHas wMoxens
' aTOMHOTO siipa. M3oTonsl
15 PanuoaktuBHbie ipeBpamenus. [lepuon nomypacmnana
' aTOMHBIX S7EP
126 SlnepHble peakinu. 3aKOHbI COXPaHEHUS 3apsI0BOTO U
' MAacCOBOI'0 YHCEII
127 DHeprusi CBsI3M aTOMHBIX sfep. CBs3p Macchl U
12 ' SHEPTUH
18 Peaknuu cunTe3a u geneHus sgep. McrouHuku
' sHeprun CoJIHLIA U 3BE3]T
12.9 SlnepHas osHepretuka. JleWicTBHE pagMOAKTUBHBIX
' W3JIy4eHUI Ha )KUBBIC OPTaHU3MBI
[TpakTrueckue paboThI:
Habmroienne CIUIONIHBIX W JTUHEHYaThIX CIEKTPOB
W3JIyYCHHUSI.
12.10

12.11

HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUH YaCTHUILIBI
10 TOPMO3HOMY ITyTH (110 hoTOrpadusim).

W3mepenue paanoakTUBHOTO (poHa

dusnyeckue SABICHUS B MPHUPOAE: €CTECTBEHHBIN
paZioaKTUBHBII ¢oH, KOCMHYECKHE Jy4H,

pPaaAOaKTUBHOC H3JIIYUCHUC IIPUPOAHLIX MHHCPAJIOB,




12.12

JIEUCTBUE PaJUOAKTUBHBIX H3JIy4CHHM Ha OpraHUu3M

YECJIOBCKA

Texuuueckue yCTpOiicTBa: CIEKTPOCKOTI,

WHJVBHyaJIbHBIA TO3UMETD, Kamepa Bunbscona




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

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa30oBaTe/iLHOI
NporpaMMbl OCHOBHOI0 0011ero odopazopanusi Ha ocHoe PT'OC

[lonnmanue ponau (QU3MKM B  HAy4YHOM KapTHHE  MUDA;
c(OpPMUPOBAHHOCTh 0a30BBIX TPEJCTABICHUNA O 3aKOHOMEPHOM
CBSI3U M N103HABAEMOCTH SIBJICHUH IIPUPOJBI, O PO SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid poin (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHUKM U TEXHOJOTHi, 00 3BOIIOLMU
(Gu3NYEeCKUX 3HAHUN U UX POJIM B LIEJIOCTHOH €CTEeCTBEHHOHAYYHON
KapTHMHE MHpa, O BKJIAJE POCCHUMCKMX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYIKAIOIIETO

MUpa, pa3BUTHC TCXHUKHU U TEXHOJOrui

3HaHUs O BUAAX MaTepuM (BELIECTBO U IOJIE), O JBMKCHUH Kak
crocobe CyIIeCTBOBAaHMS MaTepuH, 00 aTOMHO-MOJICKYJISIPHOM
TEOPUM CTPOEHHs BEIIECTBA, O (U3NYECKON CYLIHOCTH SIBICHHUM
NpUpoAbl  (MEXaHMYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAaHTOBBIX); YMEHHE pa3Jin4yarh SBJIEHUS IO OIHUCAHUIO UX
XapaKTEepHBIX CBOICTB M HAa OCHOBE OINBITOB, JAEMOHCTPUPYIOIINUX
JaHHOE (U3UYECKOE SIBIIEHUE, YMEHHE paclo3HaBaTh MPOSIBICHUE
M3YYEHHBIX (U3NYECKUX SIBJICHUM B OKPY’KAIOLEM MHUPE, BBIIEISS

WX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

Bnagenue ocHOBaMM MOHSATUWHOIO ammapara U CHUMBOJUYECKOTO
si3pIKa (PM3UKU U MCIOJIB30BAHHUE UX JIJIS pelIeHHs y4eOHBIX 3a7ad;
YMEHUE XapaKTepU30BaTh CBOMCTBA TeJs, (PU3WUYECKUE SBICHHUS M

MPpOLECChI, UCITIOJIB3Y (I)YHI[aMeHTaJIBHBIe N OMIINPUICCKHUEC 3aKOHBI

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

ABJICHUA, UCITIOJIB3YyA (1)I/ISI/I‘—IGCKI/IG BCJIMYNHBI

Brnagenne ocHOBaMHM METO/JOB HAy4YHOIO TIO3HaHHUS C Y4ETOM
coOuTroIeHHsI ITpaBui1 0€30MacHOro TpyAa: HabroAeHue PU3HUECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSTEIbHO COOUPATh AKCIIEPUMEHTAIBHYIO YCTaHOBKY
U3 TaHHOTo Habopa 00OpyAOBaHUs 10 UHCTPYKIMHU, ONUCHIBATH X0/
OTIBITA M 3aIUCHIBATH €0 PE3yJIbTAThI, ((OPMYIHPOBATH BHIBOKI;
IIPOBEICHUE TIPSAMBIX M KOCBEHHBIX H3MEpEHUl (U3NUECKuX
BEJIMYUH: yMEHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbHO
coOupaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY IIO MHCTPYKIHH,
BBIYUCIIATh 3HAYECHHUE BEJIMYMHBI M AHAIU3UPOBATH I10JyYEHHBIE
pe3ynbTaTtl ¢ y4€TOM 3aJaHHOM IOTPEIIHOCTH Pe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIEPUMEHTAIBHBIX HCCIECIOBaHUM;
CaMOCTOSITENIbHO COOMpaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY U
IIPOBOAUTH  HCCIENOBAHUE 10  HMHCTPYKLUMH, IPEACTaBIATH
MOJTyYSHHBIE 3aBUCUMOCTH (DM3WYECKUX BEJIIMYMH B BUJE TAOIUI] U
rpaduMKoOB, YYUTBHIBaTh IOTPEIIHOCTH, [JeJIlaTh BBIBOJABI IO

pe3ysbTaTtaM UCCIIEI0BAHUS

[lonnMaHme  XapakTepHBIX CBOMCTB  (DM3MYECKHX  MOJENeH
(MarepuanbHas TOUKa, aOCOJIIOTHO TBEPIOE TEIO, MOJEIIN CTPOCHHUS
ra3oB, KUJAKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHas MOJI€JIb aTOMHOI'O ]pa) U YMEHUE MPUMEHATh UX JUIS

00BsICHEHUS] (PU3HUECKUX TPOIIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyalUuil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISATh IPUYUHHO-CIIEICTBEHHBIE CBA3U
U CTpPOMTH OOBSCHEHHE C ONOpOW Ha MH3Y4YEHHBIE CBOICTBa
(bu3nuecKkrux SBJICHUH, (PU3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJENN

YMeHue pemiath pacuéTHble 3amauu (Ha 0aze 2 — 3 ypaBHEHHU),
WCTIONB3Yysl 3aKOHBI U (OPMYIBI, CBS3BIBAIONINE (HUIUUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allUCbIBATh KPATKOC YCJIOBHEC 3alayH,
BBISIBJISITH HENOCTAIONINE JaHHBIC, BBIOUPATh 3aKOHBI M (POPMYIIBL,
HEOOXOAUMBIE TSI €€ PeIIeHHUs, UCTIOJIB30BATh CIIPABOYHBIC JJaHHEIE,
MPOBOJIUTHh PACUYEThl U OIIEHUBATH PEATUCTUYHOCTH IMOITYYEHHOTO
3HaueHUs (PU3NUECKON BETMUUHBI; YMEHHUE ONIPEAEIATh pa3MEPHOCTh

(bHSPI‘ICCKOfI BCJIIMYHHEI, HOJ'Iy‘-ICHHOﬁ IIpH pCHICHUU 3aJa4r




YMeHHne XapakTepus3oBaTh MPUHLHUIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE OBITOBBIX MPUOOPOB, U MPOMBILIUICHHBIX
TEXHOJIOTHUECKHUX MTPOLIECCOB MO UX OMUCAHUIO, UCTIONb3Ys 3HAHUS O
CBOMcTBax (U3MUYECKUX SIBICHUH U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHue HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCEHEBHOM O KM3HU sl oOecrieueHHs O€30MMacHOCTH  IpH
oOpamieHun ¢ OBITOBBIMH  NpPUOOpaMU W TEXHUYECKHUMHU
YCTPOWCTBAaMHU, COXpPAHEHHUsS 370pOBbsi M COOJIONEHHUS HOPM
HKOJIOTUYECKOTO IOBEIEHUS B OKpPY)KAIOLICH cpeze; MOHUMaHHUE
HEOOXOIMMOCTH NPUMEHEHHS TOCTIDKCHHH (PU3MKM M TEXHOJOTUH

IJId paqMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaHUA

11

OmnbIT momcKa, MPeoOpa3oBaHMsl W TPEACTABICHUS HHGOpMAIHN
(U3MYECKOTO CO/EpKaHUs C HCIOJIb30BaHUEM HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHi; yMEHHE OLIEHUBATh IOCTOBEPHOCTh
NOJy4YeHHON HMH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIONIHUTEbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJIb30BAaTh  IMpHU
BBINOJIHEHUM Y4EOHbIX 3aJJaHUH HAy4YHO-TOMYJSIPHYIO JIUTEpaTypy
(U3NIECKOTO CONIEPKAHMS, CIIPABOYHBIC MaTePHAJIbl, PECYPChI CETH
WntepHer; BnageHue 0a30BBIMH HaBbIKAMHU  NPeOOpa3OBaHUS
nH(popMalud U3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYIyl0; YMEHHE
co3/laBaTb COOCTBEHHBbIE NMHCHbMEHHBIE W YCTHbBIE COOOIIEHHUS Ha

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




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

Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
1 Mexanuueckoe JBWKeHue. MarepuanbHas Touka. (CucreMa OTCYETa.
' OTHOCHTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABUkeHME. Cpennsis ckopocTs. Popmyiia s
1.2 BBIUMCIICHUS CpellHEl ckopocTu: v = S/t
PaBHOMEpHOE NMPAMOIMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPAUHATHI T€Ja OT
BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEUHOIO IBUKCHHUSL:
13 xX(#)=x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHHU MJIsi MPOEKLIHMU CKOPOCTH, MPOEKLUHU
NepeMEIEHUs,, MyTH, KOOPAMWHAThl IPHU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKCHUU
3aBUCHUMOCTb KOOPAMHATBHI T€Ja OT BPEMEHM B Clydyae PABHOYCKOPEHHOIO
MPSIMOJIMHEHOTO JIBUKEHMUSL:
2
Sl =vy #f+ay= ;
2
@opmyael 111 OPOEKIHUN NEPEMELICHUs], NTPOEKIUN CKOPOCTH U NPOEKIUHU
YCKOpEHUS IIPH PABHOYCKOPEHHOM IPSIMOJINHEWHOM J[BUKEHUH:
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
CKOPOCTH, NPOEKIHUHU IEepEeMENICHUs], KOOPAWHATHI IPU PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBobonnoe nanenue. @opMyJibl, OMMCHIBAIOIIUE CBOOOIHOE MACHHUE Teja 10
1.5 BEPTUKAIM (JIBH)KEHHE Tejla BHU3 WJIM BBEPX OTHOCUTEJIBHO MOBEPXHOCTHU
3emin). ['paduku 3aBUCUMOCTH OT BpPEMEHM JUIsI HPOEKIHH YCKOPEHUS,




1.6

1.7

MONpOCKOHUU CKOPOCTU H KOOPAWHATHI IPHU CBOGOI[HOM nmaacHuM TCjaa II0

BEPTHUKAIH
CKopocTh paBHOMEPHOTO [BIKEHHUS Tela MO OKpy>KHOocTU. Hampasnenue
CKOpPOCTH.

@dopmyna A BBIUMCICHHUS] CKOPOCTU Yepe3 PajnyC OKPYKHOCTH U MEPHOJ

oOpareHus:
2nR
L=
T

LenTpocTpeMuTenbHoe YyckopeHue. HampaBieHue HIEHTPOCTPEMUTEIBHOTO

ycKkopeHusi. @opmyJia 1l BBIYUCIECHHUS YCKOPEHUS:

2
_w
=R

CDOpMy.]'Ia, CBA3bIBAOIAA IEPUOA U YACTOTY O6paH_[eHI/IHZ

Macca. II10oTHOCTE BellecTBa. CDOpMy.]'Ia JJIs1 BBIYUCIICHUS IITIOTHOCTH

_m
V

1.8

Cuia — BexkTopHas ¢puzndeckas BenuunHa. CI0KeHUe CUll

1.9

1.10

SIBnenue nnepuuu. Ilepssiii 3akoH HetoToOHa
Bropoii 3akoH HeroTona:
F=m-d

COHaHpaBHeHHOCTB BCKTOpa YCKOPCHUS TEJIa 1 BCKTOPa CUJIbI, ,HCIZCTByIOIHCﬁ

Ha TCJI0

1.12

Bzaumopeiictue Ten. Tpernit 3akoH HeroToHa:

Fy y=-Fi,

TpCHI/IC IIOKOA U TPCHHUEC CKOJILIXKCHUS. qDopMyna JJI BBIYUCJIICHUSA MOYJISA CUJIBL

TPEHUSA CKOJIBXKCHUSA:




1.13

Hedbopmarus Tema. Ympyrue u Heynpyrue naedopmainuu. 3aKOoH YIPYrou

nedopmaruu (3axox ['yka):

F=Ik-Al

1.14

1.15

BCGMI/IpHOC TATOTCHHE. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

My -4
F=Gg.—L1 2
R
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaeHHUS.
dopmyna A BRIYHCICHUS CHIIBI TSHKECTH BONM3W moBepxHOCcTH 3emun: F =
mg.
JBmwxenue mnanet Bokpyr Comnuna. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs 1 neperpysku
Nmmynbe Tena — BekTopHas pu3nyecKkasi BeIMYnHa.
=mi

Nmnynse cucremsl Ten. U3MeHeHne nmmyJibca. MMIyabe cusibl

1.16

3akoH COXpPAaHCHUA UMITYJIbCa JJI1 3aMKHYTOI>’I CUCTEMBI TCII:
p=myU +m, U, =const

PeakTnBHOE IBMKEHIE

1.17

Mexanundeckas pabota. @opmyra aJisi BEIYUCICHUS pPaOOThI CUITBI:

A=Fscosc

Mexannuyeckast MOIITHOCTD:

v=4
'

1.18

Kunernueckas u MMOTCHIHAJIbHAA SHEPI . (DopMyna I BBIYHUCIICHUA

KUHETHYECKOM OHCPTHHU:




TeopeMa o0 kuHeTHUecKOU dHeprun. Popmyria 1 BHIYMCICHUS
MIOTCHLIAAJIbHOW YHEPTUH TeJa, OIHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexannyeckas SHEpIUs:

E=E;+E ?
1.19 .
3aKoH coXpaHEeHHsI MeXaHN4ecKoi aHeprun. Gopmyna 1 3aKoHa
COXpaHEHUsI MEXaHUYECKON IHEPTUU B OTCYTCTBUE CHII TpeHusi: E = const.
[IpeBpartieHne MexaHM4YECKON YHEPTUH MPU HATUYUU CUJIBI TPEHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Poryar. Moment cuibl: M - Fl.
YcnoBue paBHOBeCHs pblyara:
M +M,+..=0
1.20
[TonBwxHbIM 1 HenoABWKHBINH 0110ku. KII/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
A"‘:?&TIIHH
JlaBiienune TBEpIOTO TENA.
®opmya 17151 BBIYMCICHUS IaBJICHHS TBEPAOIO Tena:
p= F
5
101 JaBnenue raza. ATMocepHoe JaBieHuE.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopmyria 7151 BBIYUCICHUS TaBJICHUS BHYTPU KUIKOCTH:
P=pgh+Dm,
1.22 3akoHn [lackans. ['mapaBnruecknii mpecc
3akon Apxumena. dDopmyna sl ONPEACICHUS BBITATKUBAIONIEH CHIIHI,
1.23 JEHCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUJKOCTh UM ra3:

F_&m. =pgv




Ycaopue miapanus Teia. [lnapanue CYZJO0B 1 BO3QYXOILJIABAHUC

1.24

Mexannueckue KojeOaHus. AMIUIMTYZa, NEpUOJ M dYacToTa KoJeOaHui.

®dopmyiia, CBSI3bIBAIONIAS YACTOTY U MEPHO] KOJICOAHUIA:

1.25

1.26

1.27

1.28

MaremMaTtnueckuii U INpyKMHHBIA MasTHUKU. lIpeBpamieHue sHeprum Inpu

K0J1e0aTeILHOM JIBIKEHUHT
3aryxaromue kojaebanus. BeinyxieHHbie konebanus. Pezonanc

MexaHu4deckre BOJIHBI. HpOI[OJ'H:HBIe M IIOIICPEYHBIC BOJIHEI. HJ’II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

L=v-T

3By1(. rpOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/Ie SBYKOBOﬁ BOJIHBI HAa I'paHUIIC

nByX cpelnl. MH(pa3ByK U yIbTpa3ByK

1.29

1.30

IIpakmuyeckue pabomul

N3Mepenne cpeaHel IIIOTHOCTH BEIIECTBA; ApXHUMEAOBOM CHUIIbI; KECTKOCTH
IPYXUHBI, KOA(PUIMEHTa TPEHUSI CKOJIBXKEHUS; pabOThl CUJIbI TPEHUS, CUJIbI
YIPYTOCTH; CPEIHEH CKOPOCTH JIBMKEHHUSI OpyCKa MO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHUs1 Opycka MpH IBMKEHUU IO HAKIOHHOM IUIOCKOCTH; YacTOThI U
nepuoja KojebaHW MaTeMaTHMYeCKOro MasTHUKA; 4YacTOThl M Iepuoja
Kosie0aHUH MPY>KUHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIEr0 Ha phlyar;
paboThl CHIIBI YHOPYTOCTH TNpPH MOABEME Ipy3a C MOMOIIBIO HEMOJBUKHOTO
6110Ka; pabOTHI CUJIBI YIPYTOCTH IPU MOABEME Ipy3a C MOMOILBIO OIBHKHOTO
0J0Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpyKEHHOMN
YacTH T€JIa U OT IJIOTHOCTH JKMJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBI
OT MAacChl TEJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JTABJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAOIIEH B ITPY’KUHE, OT CTEIICHH
nedopMaluy NpyKUHbI; YCKOPEHUs OpycKa OT yIJia HakJIOHa HalpaBJIsIoLIeH;
nepuoja (4acToThl) KoJeOaHU HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; TIepuo/ia
Kosie0aHUH MPY>KUHHOTO MasiTHUKA OT MacChl rpy3a M KECTKOCTU MPYKHUHBI,
HCCleIOBaHNEe HE3aBUCUMOCTU TepHoJia KOojaeOaHUNH HUTSHOTO MasTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHUA pblvara

Dusuueckue s6/1EHUA 8 npupode.‘ NpuUMEpbl ABUXXCHUA C Pa3IMYHBIMHA

CKOPOCTSIMH B )KUBOW W HEKUBOW MPUPOJIE, AEHUCTBUE CUIIBI TPEHUS B IPUPOJE




U TEXHUKE, MPUIUBbI U OTIUBBI, ABWXKeHUE IIaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, PbIUary B TEJIE YEIOBEKA, BIUSIHUE
aTMoc(epHOro NaBlIeHUS Ha >KMBOW OpPraHW3M, IUIaBaHHWE PbIO, BOCTIPUATHE
3BYKOB >KMBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMH, X0

Texnuueckue ycmpoticmea: CIUAOMETP, JATYUKHU TOJIOKEHUS, PACCTOSIHUSA U
YCKOPEHUS, TUHAMOMETp, MOJIIUIHUKHN, PAKEThl, pbluar, MOABUXKHBIA U

HCHOI[BPI)KHBIIZ 6J'IOKI/I, HaKJIOHHas IINIOCKOCTb, IPOCTBIE MEXAaHNU3MbI B 6HTy,

151 cooOmIarmmecs cocybl, yCTPOHCTBO BOJONPOBOAA, THIPABINYECKUN Tpecc,
MaHoOMeTp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMeTp, 3XOJOoT,
WCIIOJIb30BAHUE YIBTPa3ByKa B OBITY U TEXHHKE

2 TEIUUIOBBIE ABJIEHUA
OCHOBHbBIE IOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUH  CTPOEHUs

2.1 BellecTBa. Mojenu TBEPAOT0, )KUAKOTO U ra3000pa3HOro COCTOSIHUMN BEIIECTBA.
Kpucranmnueckne u amopHbIe TETa

55 JIBmkeHne uyactul BeniecTBa. CBA3b CKOPOCTH JBMXKECHMSI 4acTUL C

' Temreparypoii. bpoyHoBckoe nBmxenue, nuddysus

2.3 CMaunBaHuE U KalWUISIPHBIE SIBICHUS

24 TemioBoe paciimpeHue u cxxarue

2.5 TemoBoe paBHOBECHE

"6 Buytpennss sneprus. PaGora u Ttemonepenaya Kak crocoObl M3MEHEHUs

' BHYTPEHHEH YHEPIUH

2.7 Bunel Tennonepenayn: TEMIONPOBOIHOCTD, KOHBEKLINSA, U3ITyUYEHUE
HarpeBanne wu oxmaxnenue ten. KosmmuecTBO  TemoTHL. Y AenbHAst
TEMJI0EMKOCTD:

2.8

O=an(t,—1)
3aKOH COXPAaHEHHUs PHEPIMM B TEIUIOBBIX MPOIECCAaX. Y PABHEHHE TEIUIOBOTO
OanaHca:
2.9
Q+0, +..=0
Ucnapenne m konjaeHcauus. M3MeHeHHe BHYTpEHHEW SHEPrUU B IMPOLECCE
510 UCIAapeHus M KoHAeHcauuu. KumeHue xuakocTu. VYienbHas TeIiora

napooOpazoBanusi: L = Q/m




2.11

BnaxnocTe BO3ayXxa

2.12

[InaBnenue wu kpucraumsauusa. l3MeHeHHe BHYTPEHHEH OHEPIMM IIpU

IIaBJICHUU U KpUCTaJIJIM3allvu. Y,HCHBHELH TCIJIOTA I1JIaBJICHUA

2.13

BHyTpeHHsAs DSHeprus CropaHus TOIUIMBA. YJAENIbHAs TEIUIOTa CrOPAHMS

TOIUIMBA: ¢ = OQ/m

2.14

[Ipunuuns! padots! Temnosbix aurateneii. KIT/[ rernnosoro asurarens

2.15

2.16

2.17

IIpaxmuueckue pabomul

N3mepenue yaenbHOM TEIIOEMKOCTH METAJUIMYECKOr0 [IWIMH/IPA; KOJIUYEeCTBA
TEIUIOTHI, TMOJyYEHHOTO BOJOM KOMHATHOM TeMIiieparypbl (UKCHUPOBAHHON
MAacChl, B KOTOPYIO OIYIIEH HAarpeTblid LMUIMHAP; KOJWYECTBA TEIUIOTHI,
OT/IaHHOT'O0 HAarpeThiM LMJIMHAPOM, MOCIIE OMYCKAaHUS €ro B BOAY KOMHATHOU
TEMIEPaTypbl; OTHOCUTEIBHOM BJIAXXHOCTU BO3AYyXa; YIEIbHOM TEILIOTHI
IU1aBjieHUsl Jibaa. lMccnenoBaHue W3MEHEHMS TeMmepaTypbl BOJABL  IIPU
Pa3IMYHBIX YCIOBUSX; SIBIICHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJOJHON U

ropﬂqeﬁ BOJbBI; IIpoLecca UCIIapCHUA

Qusuueckue a61eHUs 68 npupode. TOBEPXHOCTHOE HATSKEHUE M KalMIIJISIPHbIE
SIBJIIGHUSI B IPUPOJIE, KPUCTAJUIbI B Npupoe, n3nydenue CoHIa, 3aMep3aHue

BO/1I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE pOChl, TYMaHa, HHEsl, CHera

Texnuueckue  ycmpoucmea:  KalWUISPbl, TNPUMEPbl  UCHOJIb30BAHUS
KPUCTAJJIOB, )KUJIKOCTHBI TEPMOMETD, IaTYUK TEMIIEPATYPbI, TEPMOC, CUCTEMA
OTOIICHUsI JIOMOB, TUI'POMETpBI, ICUXPOMETp, MapoBasi TypOHHA, JBUTATENb

BHYTPEHHETO CrOpaHus

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

OnexTpuszanus Tei. J[Ba BUaa 3JeKTPUUECKHUX 3apsiioB

32
33

34

B3aumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHMs DIEKTPUUECKOTO 3apsiia

aﬂeKTpI/I‘-ICCKOC IT0JIC. HaHpﬂ)KéHHOCTL QJICKTPHUYCCKOTO IIOJIA. HpI/IHI_II/IH

CYTNIEPIO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsaoB. JlelicTBHE AJIEKTPUYECKOrO TONSI Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUIJICKTPUKU




ITocTosiHHBIN 351eKTpUUECKUi TOK. J{eficTBuUS nekTpruueckoro Toka. Cumia Toka.

Hanpsioxenue.
3.6 I=q/t,U=A/
DIJIEKTPUUYECKOE COMPOTUBIICHUE. Y JEITBHOE AIEKTPUUECKOE COMPOTUBIICHHUE:
3.7 R = pl/S
18 3akon Oma jJ1s yyactka siekrpudeckon nenu: I = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOTHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHoe coefuHEHNE TPOBOHUKOB PABHOT'O COITPOTUBIICHMUS:
U=U:I=1+1; Rzi.
2 2 >
CwmenanHble COeTMHEHUS TTPOBOTHUKOB
Pabota u MomrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jxxoynsa — Jlenna:
3.11 O=I"-R-t
310 OneiT Dpcrega. MarHutHOe Mojie OPSIMOTO MPOBOJHUKA C TOKOM. JInHuM
MarHUTHON MHAYKITUU
113 MarauTHOe T1I0JIE TOCTOSSHHOTO MAarHuTa. B3anmMoaeHCcTBHE ITOCTOSHHBIX
MarHuToB
3.14 JlelicTBMEe MarHUTHOTO ITOJIS1 HA IPOBOJHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekTrpoMarHuTHON MHAYyKuuu. [Ipasuino Jlenna
Ilpakmuueckue pabomol
N3mepenne  3IEKTPUYECKOTO  COMPOTUBIICHUSI  PE3UCTOPA;  MOILIHOCTH
3.16 AIEKTPUIECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.

HccnegoBanne 3aBUCHUMOCTH CHIIBI TOK4, BO3HHKAOMIETO B TIPOBOJHHKE

(pe3ucTophl, JIaMIOYKa), OT HAMIPSHKEHUS Ha KOHI[aX TTPOBOIHUKA; 3aBUCUMOCTH




COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, TUIOIIAIU €T0 TOIEPEYHOI0 CEUEHUS U
YIIeIbHOTO CONPOTUBIICHUS.

[IpoBepka npaBmiia i 3JEKTPUUECKOTO HANPSKEHUS IPU NOCIEA0BATEIbHOM
COEJAMHEHUH IPOBOAHUKOB; NpaBUIa U1 CHJIbl 3JIEKTPUYECKOTO TOKA MpPHU

NapajuieIbHOM COE€AMHEHUN TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue A6IeHUsA 8 npupode: SIEKTPUUYECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMJTH, Ipeii( MOTIOCOB,
POJIb MATHUTHOTO TOJIST JIJ1s 5KU3HU Ha 3emiie, MOJISIPHOE CUSHHE
Texnuueckue ycmpoucmea. 3JNEKTPOCKOIN, aMIEPMETP, BOJBTMETP, PEOCTart,
CUETYMK  DJEKTPUUYECKOH SHEPruu, dJIEKTPOOCBETUTEIbHBIE IMPUOOPHI,

3.18 HarpeBaTelbHbIE AIIEKTPONIPUOOPHI (mpumepsr), AIIEKTPUYECKUE
MpeIOXpaHUTENH, JJIEKTPOMArHUT, JJIEKTPOABHUIaTEeNb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKA

3.19 DnekTpoMarHuTHbIe BoJHBL. [1Ikana 35ekTpoMarHuTHRIX BOJTH

3.20 JlyueBast moaensb cBeta. [IpsmonnHeiiHOe pacipocTpaHEHUE CBETa

3.21 3akoH oTpaxeHus ceera. [lnockoe 3epkano

3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23 Hucnepcus ceera

304 JIunza. Xonx nyueii B muH3e. PoKycHOE paccTosHuEe TUH3bI. OnTHYecKas cuiia

. nun3el: D = 1/F

3.25 I'na3 xak onrtuueckas cucrema. OnTudeckue mprudopsI
Ipaxmuueckue pabomol

N3mepenue onTuueckoi cuiibl cCOOMparolien JIMH3bI; POKYCHOTO pacCTOSHUS
coOuparoliet TUH3HI (TI0 CBOMCTBY paBEHCTBA pa3MepOB IIpeIMeTa U U300paKeHus,
KOIJla IpeIMeT pachojiokeH B JBOMHOM (OKyce), MoKazaTels MperoMIICHUs

3.26 | crekia.

UccnenoBanne cBoiicTBa H300pa)K€HHs, IOJIYYEHHOTO C IOMOILBIO
coOuparolel TUH3bI; U3MEHEHUsI (POKYCHOTO PACCTOSIHUS ABYX CIOKEHHBIX JIMH3;
3aBUCHMOCTH yTJIa MPEJIOMJIEHHsI CBETOBOIO JIy4a OT YIJIa NaJEeHUs Ha I'paHULe
«BO3/yX — CTEKJIO»

327 Qusuueckue senenus 6 npupode: 3atMmenuss Connna u JlyHbl, 1Bera Tel,
' ONTUYECKHUE SBJIEHUS B aTMOcdepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texuuueckue ycmpoticméa. OYKH, TEpHUCKoM, ¢oToannapar, ONTHYECKHE

CBETOBObI




4 KBAHTOBBIE ABJIEHUA
1 PaguoaktuBHOCTE. ATba-, OeTa-, raMMma-usnydenus. Peakuuu ansda-u Oeta-
' pacnana
42 Omnwitel Pesepdopaa mo paccesnuro anva-yactui. Ilnanerapnas mopenb
' aToMa
4.3 CocraB aromHoro siapa. M3otorsl
4.4 [lepuon nmonypacnaja aTOMHBIX siiEp
4.5 SnepHblie peakiyu. 3aKOHbI COXPaHEHUS 3aps0BOTO U MAaCCOBOTO YHCEN
Qusuueckue s6NeHUs 8 npupode. €CTECTBEHHBIN paauoaKTUBHBIA (OH,
4.6 KOCMHMYECKHE Jy4Yd, PaJAHMOAKTUBHOE H3JIyYCHUE MPUPOIHBIX MHHEPAJIOB,
NeiicTBHE PaJIMOAKTUBHBIX U3ITyUYE€HUI Ha OPraHU3M YelIOBeKa
47 Texuuueckue ycmpoticmea: CieKTPOCKOII, UHIUBUAYATbHBIN JO3UMETP, KaMepa

Bunbcona, sinepHas s3HEpreTuka




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» dusuka: 7-i kacc: 6a30BbI YPOBEHB: YUCOHUK; 3-¢ U3aHuE, TepepadOTaHHOE
[Teperimkun .M., IBanoB A.M. AxunoHnepHoe o61iecTBo «31aTenbcTBo
«IIpocBemienue»

» Gusuka: 8-i kmacc: 6a30BbIM ypOBEHb: YyUeOHUK; 3-€ u3laHue, nepepadboTaHHOe
[Mepoimkun .M., UBanoB A.W. AkimonepHoe o0miecTBo «31aTenbcTBO
«IIpocBemenue»

» duzuka: 9-i kiacc: 0a30BbI YPOBEHB: YUEOHUK; 3-€ U3/IaHuE, epepadoTaHHOE
[Teppimkua .M., I'ytauk E.M., UBanoB A.U. u ap. AkuroHepHoe 00111eCTBO

«I/IBIIaTCJII)CTBO «HpOCBCHICHI/Ie»

METO/IUYECKHUE MATEPUAJIBI IJISI YUUTEJIA

®dusuka. [lunaktudaeckue matepuansl. 7-9 knaccel (aBTopbl: A. E. Mapos, E.
A. Mapon). — M.: [lpoda, 2023

®dusuka. Tectol. (aBTopsl: H. K. Xannanos, T. A. Xannanosa). - M.: Jlpoda,

2022

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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