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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢uU3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA 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 npenogaBanus yueoHoro npeamera « Pu3ukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM (penepanbHOi paboueit mporpaMmMbl BOCIIUTAHUS U
KOHLIEILIUY MTPenoiaBanus yueOHoro npeamera «Ousukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIIUXCSI W OPraHU3alMI0 HU3YUYCHHS
bu3MKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo ¢(usuke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METAlpeIMETHBIM pe3yJIbTaTaM 00yUYEeHHUS, a TAKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycraHaBIMBaeT paclpeiesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
ydeTe BO3pPACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

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

®du3zurka sABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, IMOCKOJBbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OHoJIOTHeH, acTpoHOMUEH H  (GU3UISCKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTUHY MHPa,
IpeloCTaBsieT HauOoJiee SCHble O0pa3lbl MPUMEHEHHUS HAay4dHOrOo METOoJa
MO3HAHUA, TO €CTh CII0CO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

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

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIEIYIOIUMU KOMIETEHTHOCTSIMHM, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCJICI0OBAHMS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATH HAYYHBIC J10KA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

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

Lenu nzydenust GU3uKu:

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

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

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

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

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

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

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

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

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

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



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

[Ipennaraemslii B mporpamMmMe no (pu3HKe nepeyeHsb JabopaTopHbIX paboT u
OTIBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT W OIBITOB C YYETOM WHAMBHUIYAJIbHBIX OCOOCHHOCTEMH
o0yyYaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHuil, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCYIaPCTBEHHOT'0 SK3aMeHa 10 (U3UKe.



COJAEPKAHUE OBYUYEHUA

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

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

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

Kak ¢usuka u jApyrue ecTecTBEHHbIE HAyKH HW3Y4aloT IPUPO.Y.
EcrecTBeHHOHAy4HBId METOJ TMO3HAHUA: HAOJIOJEHHE, IMOCTAHOBKA HAay4YHOTO
BOIIPOCA, BBIIBUKEHUE TUNOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHNE
HaOmoaaemMoro siBieHus. Onucanue Gu3NIeCcKUX SBJICHUN C TOMOIIBIO MOJIeTei

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

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

Jlabopamopnwie pabomel u onvimel.

1. OmnpenesieHHE IEHBI IeJICHUS IIKaIbl K3MEPUTEIIBHOTO Mprbopa.

2. H3mepenue paccTosTHUN.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPOTO TEA.

4. OnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue Temmeparypbl NpH MOMOIIU >KUIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.

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

IlepBoHaya/ibHbIE CBeIEeHUsI 0 CTPOEHNH BelllecTBA.

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

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

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

Hemoncmpayuu.

1. HaGmroneHue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysum.



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

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJIOM psOB (C  HCIOJIBb30BAaHUEM

dboTtorpaduii).

2. OnbIThI IO HAOJIIOACHHIO TEIUIOBOIO PACIIMPEHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO IPUTSIKEHUS.

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

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

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

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

/laBjieHUe TBEPABIX TeJ, }KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT o0bema, TemnepaTrypbl. llepenaua naBneHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

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

JleficTBHE KUAKOCTH M ra3a Ha MOrpyXEHHOE B HUX TeJo. BelTankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [LnaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloOBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnvie pabomel u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
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2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJO
B JKMJKOCTH, OT MaccChl Tena.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJIKMBAIOIICH CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTpyKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

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

PaGoTa 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. KosadduumeHnt momesHoro neWctBus (mganee —
KIIJT) mpocthix Mexanu3moB. IIpocTeie MEXaHU3MBI B OBITY U TEXHHUKE.
Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpaliieHre OTHOTO BU/Ia MEXAaHWUUYECKOW HEPIUM B IPYroil. 3aKOH COXPAHECHUS
DHEPIUU B MEXAHUKE.
Jemoncmpayuu.
1. IIpuMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnvie pabomul u onvimel.
1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja
10 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycioBuid paBHOBECHUS pblyara.
N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.
4. V3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKOU SHEPTHH.

8 KVIACC

TenoBblie sIBJICHUS.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU  CTPOCHHMS
BemecTBa. Macca M pa3Mepsl aTOMOB M MOJEKYJ. OIBITBI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOr0 COCTOSIHUNA BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, )KHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.

Temmneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BHyTpeHHsiss sHeprus. CnocoObl W3MEHEHHsT BHYTPEHHEH SHepruu:
TeruIonepesaya U COBEpLIEHUE paboThI. Bunst TEIIONEPEAaAuH:
TEIUIONTPOBOHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJenbHas TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHS.

BrnaxHocTs BO31yXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpununer pabotel TernoBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TennoBble ABUTATENMN U 3aLATA OKPYKAOIIEH CPEIbI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS YJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Jlemoncmpayuu.
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Hab6mronenne OpoOyHOBCKOTO JIBHIKECHUS.

Hab6mronenune nuddysun.

HaOmoieHue sIBIICHUI CMaYMBaHKSI U KaIMJUIAPHBIX SBJICHH.
HaOmroieHre TerIoBOro paciiupeHus TeJl.

M3MeHeHHe AaBlieHUs ra3a MpU U3MEHCHUHM O00bEMa W HArpeBaHWUU WIIHU
OXJIQXKICHHH.

[TpaBwmita U3MepeHHs TEMITePaTyPhI.

Bupl Temionepenayu.

OxJakIeHue TPy COBEPIICHUH PabOTHI.

HarpeBanue nipy COBepIICHHH Pa0OThI BHEIITHUMHU CHJIAMH.

. CpaBHEHHE TEIUTOEMKOCTEH PAa3TMYHBIX BEIICCTB.

. HaGmronenue kuneuus.

. HabGmronenne mocTostHCTBA TeMIepaTyphl IPH TUTABICHUU.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnpIThl MO0 HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue gaBleHUs BO3yXa B OJLTOHE HIIPUILA.

OnbITH, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJIEHUS BO3JQyXa OT €ro
00BbEMa M HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka rUnmoOTe3bl JUHEHHON 3aBUCHUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPruuM Tejla B Ppe3ysibTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanre sBJICHHUS TEIJIOOOMEHAa TPH CMEIIMBAHWHM XOJIOAHOW U
ropst4er BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IpHU
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne npouecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABJICHUS JIbJA.

DJIeKTPpUYECKUEe U MATHUTHDbIE SIBJICHUS.
OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).



Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnosd. IlpuHimn
CYNEPHO3UIIUN IIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SICKTPUUECKUN 3apsil.
Ctpoenne aroma. IIpOBOJNHMKM W  JMRJICKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsia.

DNEKTPUYECKU TOK. YCIOBUSI CYILIECTBOBAHHUS DJIECKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA H3IIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIIEKTPUUCCKHUI TOK B KUJIKOCTIX U razax.

Onektpuueckas  menb. Cuna  Toka.  DJIEKTPUUECKOE  HAMNpsKEHHUE.
ConpoTuBieHHE MPOBOJHUKA. YIEIBHOE COMPOTHUBJICHUE BellecTBA. 3akoH Oma
o ydactka uend. [locnegoBarenbHOe W mapajlieIbHOE — COCTMHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUYecKoro Toka. 3akoH JDxoyns—JleHna.
DneKTpuYecKre 1Ny U MOTPEOUTENH IISKTPUIEeCKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHbIE ~ MarHuThl.  B3auMoaeHCTBHE  IOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE JJISl KU3HU Ha 3eMIIe.
Oneir  Opcrega. MarauTHoe TMOJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J|elICTBME MAarHUTHOIO T10JIA HA MPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMonb30BaHWE 3JIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajies. SIBieHNE dEKTpOMarHuTHON MHAYKIUU. [IpaBuio JleHna.
DNeKTporeHepaTop. Crioco6bl MOy YEHUS ANEKTPUUYECKOU SHEPTHH.
DIIEKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHHUKAX SHEPTHU.

Jemoncmpayuu.

DJeKTpU3anus Tell.
JIBa pojia SIIEKTPUYECKUX 3aPSAI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJIEKTPOCTATUYECKAS UHAYKIIUSL.
3aKOH COXPAHEHUS ICKTPUUECKHUX 3aPsJI0B.
[IpOBOIHUKH U AUBIECKTPUKH.
MoaenupoBanue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
HcTouyHnKH TOCTOSTHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUI TOK B KHUJIKOCTH.

. I'a30BbIM pasps.

. I3mepenue cuibl Toka aMIepMETPOM.
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. I3MepeHne 2J1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar 1 Mara3uH COIpOTUBIICHUH.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOIOCOB MATHUTA.
MoaennpoBaHrue MarHUTHBIX MOJIEN MMOCTOSIHHBIX MAarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIEKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI1 HAa TPOBOJHUK C TOKOM.
DNEeKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIWH.

OnbiTl Dapajes.

3aBUCMMOCTh HAIlpaBJICHUS HWHAYKIUOHHOTO TOKAa OT YCJIOBUH €Tro
BO3HUKHOBEHHUS.

DNeKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomel u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JJNEKTPU3ALMU TeJl HHAYKIUEH U mpH
CONPUKOCHOBEHUH.

HccnenoBanne JEUCTBUS  DIIEKTPUYECKOIO IIOJISI HA IPOBOJHUKHA U
JIVAJIEKTPUKHU.

CO6opka u npoBepka pabOoThI JIEKTPUUECKOH LIETTH OCTOSSHHOTO TOKA.
M3mepenne U peryaupoBaHue CHIIbI TOKA.

N3mepeHne n peryJnpoBaHue HANPSIKEHUS.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpe3 pPE3UCTOpP, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI TNPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH IONEPEYHOIO
CEYEHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HAINPSHKEHUM IPU  MOCJIEN0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKAa IPU NApaJIEIbHOM COEIWHEHUN
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIIEIAEMOM HaA
pe3ucrope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WIYILIETO 4Y€pe3 JIAMIIOYKY, OT
HaINpsHKEHUs Ha HEW.

Onpenenenue KII/[ nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
WN3yyeHne MarHMTHOrO IOJISI  IOCTOSIHHBIX ~MAarHUTOB IIPU  HX
00BbEIMHEHUH U Pa3/IeIICHUN.

HccnenoBanue AeCTBUS DJIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnbITEL, JI€MOHCTPUPYIOIIKME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

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

9 KVIACC

MexaHu4ecKkue siBJICHUA.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJIUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMonMHENHOE ABWKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOoyckopeHHOe TmpsiMosinHEHOe JBrkeHue. (CBoOoHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuHenHas u yriioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

ITepBeiit 3ak0H Hprotona. Bropon 3axkoH Herorona. Tperuii 3akoH HeroToHa.
[IpuHIMIT CyNEpHIO3ULIUU CHIL.

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

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUku. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MoMeHT cuiibl. L{eHTp TsxecTH.

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

Mexannueckass paboTa M MOIIHOCTb. PaboTa cusl TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaIbHAS PHEPTUS TEJIa, OHIATOrO HaJl
MTOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas SHEprus CxKaTou NpykuHbl. Knnetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnroneHune MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCUETA.
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9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIWIKEHUS OJHOTO M TOTO XE Tela
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TIPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaOmronenue aBrKeHUs Tella Mo OKPYKHOCTH.

Habmronenne MexaHnIeCKUX SBICHHUM, TPOUCXO/ISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBHKEHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Tejda M JCUCTBYIOIICH Ha HEro
CHJIBI.

Hab6nronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIryabca Ipu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHue UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPHU CBOOOTHOM ITaICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUH TIPH ABMKCHUH Teja MO/ ICHCTBUEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKSHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBMIXKEHHH 0€3
HayaJbHOM CKOPOCTH IYTH OTHOCSTCS Kak psif HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue koddGuiieHTa TPEHUS CKOIbKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIbBl YINPYroCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.
Mexanuveckue KoJa1e0aHUS U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHU: IEPHO/I,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaeHnesle — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MOJX JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabiroieHue BbIHYKIEHHBIX KOJI€OaHUH U pe30HaHCca.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOIa KOJICOaHUN MPYKUHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.
6. OmbITBI, JIEMOHCTPUPYIOLME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKHUHBI.
7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.
DJIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBS3H.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgBeToBbBIE SIBJICHUS.

JlyueBas  momens  cBera.  Mcrounuku — cBera.  I[IpsiMosmHErHOE
pactnipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cucTteMa. bIu3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CrokeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucmnepcus ceeTa.

Jemoncmpayuu.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA.

OTpakeHue cBeTa.

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

[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xom nydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Moxens ria3a.

11. Pa3noxenue 6enoro cBera B CIIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXKEHHUsI CBETOBOIO Jydya OT yria
NaJICHUS.

2. M3ydeHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCUMOCTH yIJia MPEJIOMIIEHUS CBETOBOIO Jiy4ya OT yrIJia
naJIeHus Ha TPAHUIIE «BO3yX—CTEKIION.
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4. Ilomydyenue n3o0paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparomei
JINH3BI.

6. OIBITBI IO PA3JI0KEHNIO OEJI0Tr0 CBETA B CIEKTP.

7. OmIBITBI O BOCHPUSATHIO LIBETA NPEAMETOB NPU UX HAOIIOACHUM uepe3
[[BETOBBIC (DPUIIBTPBHI.

KBanTOBbBIE sIBJICHMS.

OmnbiTel Pezepdopaa u mutanerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 NMOTIIOIIEeHHe cBeTa aToMoM. KBaHTHI. JIMHEHUYaThle CIIEKTPBI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. HyxionHas wmopens aromHoro sxpa. Msorombsl.  PannoakTuBHBIE
npespamenus. [lepron momypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus CBs3M aTOMHBIX sjep. CBsA3p Maccel W 3Hepruu. Peaknuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOLIEHUS.

2. CHexTpsl pa3In4HbIX Ta30B.

3. Cnektp BOAOpoJa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HalnrogeHue CrulonIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnepnoBaHue TpPEeKOB: MU3MEPEHHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTMBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJIb MTPEAHA3HAYEH JI1 CUCTEMATU3aluU
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke Ui MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIIKX ATOT yUYEOHBIN MpeaMeT.

[Ipy M3y4eHUH JAHHOIO MOJIYJIA PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  oOy4eHus, ¢opMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIE 3HAHUWSA, pemaTh 3aJayd, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATBHBIC.

[TpuHIMIIAATHFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yeTcs
3a CU€T TOro, YTO OOYyYalOIIMECs BBIMONHSAIOT 3aJaHus, B KOTOPBIX UM
npeJiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAyYHO OOBICHSTH
busznyecKre SIBICHHS B OKPY KAIOIIECH MPUPOIC U TOBCETHEBHOM JKU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICTOBAHMS (DU3MUECKUX SBICHUH, B TOM
YHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJYICHUS TEOPETUICCKIX BHIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HanOOJIEe BaXHBIX JOCTIKCHUIA COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEp, MPAKTUICCKOTO HCIIOIh30BaHUS PA3IMYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBHIX BUJIOB
HHEPTUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOES
UCClIeIOBaHNE 0000MIaroero xapakrepa. Moaylb 3aBepIIaeTCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypCc OCHOBHOT'O O0IIEro 00Opa3oBaHuUsl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JIOCTHKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yIbTaTOB.

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

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
(bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJIEHUN OOIIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YUYE€HOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKH KaK MOLIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJBTYPBIL;

- pa3BUTHE HAy4yHOH II0003HATENBHOCTH, HHTEpPECa K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

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

- OCO3HaHUE LIEHHOCTH Oe30omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBUi O€30IaCHOrO TOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MNPU3HAHHE CBOETro IMpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4YacTH€ B pEUIeHUM NPAKTHYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUI;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMs Ha TMPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
0o0JIacTH OKpy>Kalollel cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer uxX

pelIeHus;

e 8) amanTanmum K HU3MEHSIONIMMCSI YCJIOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBUU TMPH BBIMOJHECHUU HWCCICAOBAHUN U
POCKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPpYTHX;

e - TIOBBIIGHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
JIeSITEIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOEr0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MYECKHUX
3HAHUM;

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

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIUSHHS HA OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbraTte OCBOSHHS TporpamMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydaromierocsi OyayT copMUpoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4YCOHBIC  JICWCTBHS,  PETYJISTHBHBIC
YHHUBEpCAJIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBnle JJornueckue JeficTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIIECCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHaBJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI TS
0000IIIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPHU HM3YYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIaHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOONBIIOE HCCIAEAOBaHUE (PU3UUYECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLHIO,
NOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 000OIEHUS U BBIBOJIBI [0 PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAK)KE€ BBIIBUTaTh IMPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALIMM WIA JIaHHBIX C Y4YETOM MpPENJIOKEHHOW Yy4eOHOU
bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpPMY MpEICTaBICHUS
uHpOpMalMM W WJUIIOCTPUPOBATH pellaeMble 3aJa4d  HECIIONKHBIMH
CXE€MaMH, AMarpaMMaMi, HHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

B XOJ€ OOCYXIeHUusi y4yeOHOro Marepuana, pe3yJibTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAAEMON TEMBI U
BBICKA3bIBAaTh HJIEU, HAllEJICHHbIE HA pELICHUE 33Jaud M MOAJAEp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXXICHHUS C CYXACHUAMHU JPYIMX YYaCTHUKOB
JUanora, oOOHapyKUBaTh Pa3IUYME U CXOACTBO MO3UIIHIA;



BBIPAKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISATH PE3YIbTAThI BHITIOJTHEHHOTO (PH3MYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIIEOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIB30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyaJdbHOW pabOThI TpPH PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMATPH IIEJTH COBMECTHOW JESATEIbHOCTH, OPTaHU30BBIBAThH JCHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNATh POJH, OOCYXKIaTh MPOLECCH U
pe3yIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HAINpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aMMO/ICHCTBHSL.

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

Camoopranusauus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalUsX, TPEOYIOIUX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYabHOE, NPUHATHE pPELIEHUS B TpYMIE, NPUHATHE pEIIEeHUMN
rpyIIoi);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4ul WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS) pe3ysbTaToB
NeSITeNIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3MYECKOro HUCCIENAOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBHUSAM;

CTaBUTb ce0s Ha MECTO JPYroro 4ejloBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY NpU PEIIeHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEP)KICHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYIroro.



INPEAMETHBIE PE3YJIBTATBI

K koHIry o0yuenus B 7 kijiacce npeMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONB30BaTh  MOHATHS:  (u3MUeckue ¥ XUMHUYECKHUE  SIBICHMUA,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3UIECKHX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEpPIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MNPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOJACHCTBYIOIIAS
cuia,  gedopmanus  (yopyras, — IUIacCTHYECKas),  HEBECOMOCTb,
COOOIIAIOTNECS COCY/IBI;

paznuuath sBIeHUS (qudQy3us, TEIIOBOE ABUKEHHE YacTHIl BELIECTBA,
PaBHOMEpPHOE  JIBIJKEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIus,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpallleHus, Tepefada AaBICHUA TBEPABIMU TENaMH, >KUIAKOCTIMH U
razamM, arMoc(epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpAILICHUS
MEXaHUYECKON PHEpPruM) MO ONMCAHHIO MX XapaKTEpHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHHUE;
pacrmo3HaBaTh TPOSBICHHE MW3YYCHHBIX (PU3UYECKUX SIBICHUNH B
OKpYXalollleM MHpE, B TOM uucie (PU3UYECKUE SIBICHUS B MPUPOJIE:
IpUMEPBl ABMXKEHUS C PA3IUYHBIMU CKOPOCTSMHU B JKUBOM M HEXHBOU
npupojie, ACUCTBHE CUJIbl TPEHUs B NPUPOJE U TEXHHUKE, BIIUSHUE
aTMoc(epHOro JaBJeHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TeJe YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33Jauy B yUeOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUS, UCTIOIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYrOCTH, CUJIAa TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYECKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO3()(QUIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KUHETUYeCKas UM TMOTEHIMalIbHAs 3HEPTus), MPH ONHUCAHUU IPABUIBHO
TPaKTOBaTh  (PU3WYECKUI  CMBICT  HUCIOJB3YEMBIX  BEJIMYMH, UX
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTHMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOIECCHI,
WCIIOJIB3YSl TIpaBUiia CJIOXKEHUsI CUJl (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, NIpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TO€ MpPaBUJIO» MEXAHMKH, 3aKOH COXpPaHEHHUS MEXaHU4eCKOU



SHEPruH, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, IPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NIPUUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

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

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUIoTesy),  pa3inyaTb W HHTEPIPETUPOBATH
NOJIyYEHHBIA pe3yJIbTaT, HAaXOJWTh OIIMOKM B XOJE OMNbITa, Je1aTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
buznIecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIC
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000y A0BAHMS,
3aMMChIBATh X0/ ONbITa U POPMYIUPOBATH BHIBOBL;

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

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOMN BEIMUUHBI OT
JIpYroi C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [IBHIKCHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT YAJIMHEHUS NMPY’KUHBI, BBITAJIIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJIaBaHUs TeJl, YCIOBUU paBHOBECHS pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOUpaThb YCTaHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaio)KEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOJTYYEHHONM 3aBUCHUMOCTH (DUM3MYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOMUIlT W TpauKOB, JENaTh BBIBOJLI MO pPE3yIbTaTam
UCCIIEIOBAHMS,

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3JyXa, BBITAJIKUBAIONIAs  CWIa, JCHCTByIOmas  Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOI()(PHUIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW HWHCTPYKUIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

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

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOM
KU3HH 17151 oOecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIEeH cpefie;

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

MCTIONIb30BaTh MPH BBHIMOJHEHWN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISIPHYIO
JIUTEPATypy  (PU3MUECKOTO0  COJIEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetn MHTEpHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKhe COOOIIEHUs O pe3yJjbTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU HSTOM TPAMOTHO HCIOIB30BAThH



U3YYCHHBI TOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIry o0yueHus B 8 kiiacce npeaMeTHbIe pe3yJbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEMJIOBOE IBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAIUINUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TEeMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOW JBUTATEb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIMsl, IUIaBJIEHHWe, KpHUCTaJUIM3alus (OTBEpEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YCHHE),
ANIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAIOB, JACHUCTBUS IJIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsl Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHTYKIIHS)
[0 OINUCAHWID HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTbI B mpupojae, uznydeHue CoiHLA, 3aMep3aHhe BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoatoCOB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emJie, MOJISIPHOE CHUSIHUE, P 3TOM MEPEBOJANTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUIECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPECHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, YJIeJIbHAsl TEIJIOEMKOCTh BEIIECTBA, VyJAEJNbHAs TEIUIoTa
TUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHMs, YJedbHas TEeIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yACIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYMH, 0003HAYEHUS U €IUHMIIBI
¢u3nyecKuX BENUYUH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JIaHHYIO
¢u3NYECKyl0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KCHUSI MOJIEKYJSIPHO-KMHETHYECKOW TEOpUU
CTpPOEHHs BEIECTBA, MPUHLHUII CYNEPHO3UIMU NOoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa i1l yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCcKuX
1IaroB ¢ omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THbIE 3aJaud B 2—3 JICWCTBUS, HCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBaOIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCJIOBUS 3aa4yd 3alMCBIBATh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  pelIeHWs 3aJaud, BbBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaYeHHE (PU3NUECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacrno3HaBaTh MpoOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIEJOBAHMS, BbIAEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSAIKA
IIPOBEJCHHUSI UCCIIENOBAHUs, J€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(du3nyecKuX CBOWCTB Te (KANMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MpU U3IYyYEHUH OT LBETa H3Iydaromen (MOrJIONIaroiei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpPbl KUIAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNIEKTPUYECKUX  3apsAI0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MAarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUSA
MAarHATHOTO MOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTA,



CBOMCTBA DJEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (POpPMYJIUPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0OBaHUs, OMUCHIBATH XO/I OTBITa U (DOPMYJIHPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3JyXa, CHUJbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pe3ynbTaThl U3MEPEHUN ¢ YIETOM 3aJTaHHON aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOrOo
CEUEHHMS U YACIBHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIENOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEJIO)KEHHOMY IUIaHy, (DUKCUPOBATH
pe3yabpTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yJesibHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHUBIEHUE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIIOKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYECHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX ONUCaHUsA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK 3JIEKTPUUYECKON HHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
NpUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOMCTBAX (PU3MYECKHUX SIBJICHUN M HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociaea0BaTeNIbHbBIM U MapaljIeIbHbIM COSUHEHUEM 3JIEMEHTOB,
pasznuyasi ycIoBHbIe 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIeTel;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecriedeHusi 0€30MacHOCTH MpHU oOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHHUs 370POBbS U COOJIOJCHUSA
HOPM 9KOJIOTUYECKOTO TIOBEJICHUS B OKPY’KaIolIeH cpee;

OCYIIECTBIISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COJCpKAHUS B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HM TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIIEIATH HMH(OpMAIUio, KOTOpas
SIBIISIETCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCTIOJIb30BaTh MPU BBITIOJHEHUU YyUEOHBIX 3a[JaHHii HAayYHO-TIOMYJISIPHYIO
JUTEpaTypy (PHU3MYECKOTO COACpXKaHHs, CIPABOYHbIE MaTEepHAIIbI,
pecypcsl cetd VIHTepHET, BIaAeTh NpUEMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpazoBaHusi UHGOPMAILIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHMUS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CONEp)KaHUsi, B TOM 4UHCJIE MyONUYHO TPEACTABIATH PE3YyJIbTaThl
MPOEKTHON WJIM WCCIIEeNIOBATENbCKON NEATEIBHOCTH, NMPH STOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
COIPOBOX/AATh BBICTYIUICHUE MTPE3ECHTALIUEH;

IpU BBIMIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAaHUA (PU3UIECKUX
MPOIECCOB paclpeiensaTh OOS3aHHOCTH B TPYyMIE B COOTBETCTBHHU C
IIOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA AEHCTBUM U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OILICHWBAaThb COOCTBEHHBIM BKIaJI B
JeSITEJIbHOCTD TPYIIIbI, BHICTPAaUBAaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHIy 00ydeHus B 9 kJjiacce mpeaMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, aeopmarius
(ynpyrasi, mjacTaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, UEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teya, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAHMUS U TOTJIONICHUs, abda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



TEJ, PEaKTUBHOE ABIDKEHHE, KojeOaTelnbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM NPETIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpy»XarolieM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHHUS B MPUPOJIE:
IPWINBBI U OTJIUBBI, ABMKEHUE MIaHET COJTHEYHON CHCTEMBI, PEAKTHUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3€MIIETPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, »3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yAbTPaUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJHOAKTHBHOE H3ITyYEHUE
NPUPOJHBIX MHUHEPAJIOB, JEUCTBUE PAJAUOAKTUBHBIX U3JIyYECHUH Ha
OpraHW3M YEJIOBEKAa), MPH 3TOM NEPEBOAUTH NMPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBa (MpU3HAKKU) (DUIUUECKUX
SIBIICHUI;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHMS, UCIOIB3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBMOKEHUM, YCKOPEHHE, NEPEMEIICHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLUHUAJIbHAS SHEPIHUsl CXKATOU
NpY>KUHbI, KHUHETUYECKAs DSHEpPrus, IOJIHAST MEXAHUYeCKas SHEeprus,
NEepPUOJl U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEAbl), TPU OMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMbIX BEIUYHH,
0003HAaUEHUsI W €IUHUIIBI (PU3MUYECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH 'papUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMHA CWJI, NPUHIUI OTHOCUTENbHOCTU [‘anmunes,
3aKOHbl HbIOTOHA, 3aKOH COXpAHEHUS MMITYJIbCa, 3aKOHbl OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI0O YUCEN



OpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIuecss Ha cucremy u3z 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJaydl 3alUChIBaTh KpPaTKOE
yCIIOBUE, BBISBISATH HEIOCTAIOIINE WM U30BITOUHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE NIl PEIICHHMsI, TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (u3nuecKon
BEJTUYHUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PEUIUTh TP TTOMOIIH
$uU3MYECKUX METO/OB, HCIONB3YysI OMHCAHWE WCCIETOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKHX SIBICHUN WK
(¢u3MYecKuX CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HbloTOHA, 3aKOHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTh NEpHUOAa KOJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAaHOBKY H3 H30BITOUHOrO Habopa
o0Opy/nOBaHUs, OMNHUCHIBATH XOJ OMbITAa W €ro  Pe3yJbTaThl,
bopMyIHpPOBaThH BHIBOIHI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHHEe U3MepsIeMOol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOJNTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (DM3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKEHHWs CBETa OT yrIiia MaJCHUs W yria MpeIoMJICHHs OT yIJia



NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ysbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3ysbTaTtaM UCCIIEI0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKHUHBI, KOIPPUIUCHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHHS, CIEAYs MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3yIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o00opy10BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKKM M3YyYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJEJIb AaToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOHM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHHUIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
OpU pPEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a1ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie M COOMpArOLIEeH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO MOBEJCHHSI B OKPY>Kalollel cpejie;

OCYIIECTBJIATh TMOUCK WHPOpMamMu (U3HNUECKOTO COJICpKAaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMPEeNIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON MHQOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEIIbHBIX HUCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH YYEOHBIX 33JaHUl HAyYHO-TIONMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHHs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHpOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEICTABIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TMPHU 3TOM TPAMOTHO  HCIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszfena (U3HKd U CONPOBOXKAATH
BBICTYIUICHHE TpE3eHTalel ¢ Y4&ToM OCOOEHHOCTEH ayauTOpUHr
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCIHE BetecTRa https://m.edso0.ru/7f416194
99 JIBroKeHre 1 B3aUMOJICHCTBUE YaCTHII 9 1 bubnmnoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BetecTRa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3aUMoO/ieilicTBUE Te
bubmuorexa [JOK
3.1 M 3
CXATITICCKOT ABIICHHC https://m.edsoo0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Brjget ot 14 1 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapietine KIAKOCTA > https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEpHOR HaBICHHC 6 https://m.eds00.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 2 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0o.ru/7f416194
Hroro no pazgeny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
1 P 1
° a60Ta 1 MOIIHOCT® 3 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
52 HpocTsie MexaHH3MEI > . https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas onepris 4 1 1 https://m.eds00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pean 1. TenioBbie IBJICHUS
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Paznen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 2 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexannueckue siBJICHUA
MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbI
bu6mmorexa [IOK
2.1 M 0 7 3
CXARIICCKHC KONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOIIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3znen 4. CBeToBbIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgen S. KBaHTOBBIC SIBJICHUA
bubmuoreka [JOK
51 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1 1
>3 ACPHRIC peatdind https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca dusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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

IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

®du3uka — HayKa 0 IPUPOJIE.
SABnenus npupoasl. Prusnueckue
SIBJICHUS

MeX&HI/I‘leCKI/IC, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

du3nyeckre BETUIUHBI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TEMITEPATyPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTINKa
TeMmeparypbl"”

Kak ¢usuka u apyrue ecteCTBeHHbIE
HayKH U3y4aroT IPUPOJY.
EcrecTBeHHOHay4HBIN METOA
no3HaHus. Onucanne GU3NYECKUX
SIBJICHUH C IIOMOLIBIO MOJEJIEH

bubmuorexa [JOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccnenoanue "[IpoBepka
THIIOTE3bI: JTATBHOCTH TOJIETA IMapHKa,
MyIIEHHOTO TOPU30HTAIBHO, TEM
OoJpIIIe, YeM OoJIbIle BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 JIOKa3bIBAIOIIHUE JUCKPETHOE CTPOEHHUE bubmorexa OK
P P https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBr>KeHHEe YacTHI] BEIIECTBA bubmiorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMNbITHI 11O
9 HAOJIIOACHUIO TETJIOBOTO PaCIIUPEHUS
ra3soB»
10 ArperatHble COCTOSIHHSI BEIIECTBA
B3aumocBs3b Mex1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOECHHUEM. https://m.edso0.ru/ff0a0378
Oc00EHHOCTH arperaTHbIX COCTOSTHUI
BOJbI
MexaHn4decKoe IBIKEHNUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmorexa HOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6nmoreka [JOK
13 CkopocTthb. EZUHUIEI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079c
14 Pacuet myTH ¥ BpeMEeHH IBIKECHUSA bubmotexa [IOK
y p a1 https://m.edsoo.ru/ff0a0ae4
HNueprust. 3aKk0H HHEPIINH.
15 BSaI/II)MO,HeﬁCTBHe TerKaK IpUYHHA bubmorexa [JOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHKEHUS TEIl
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00beMa Tella MO €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHas pabora «OnpeneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTU TBEPAOTO TEJIA»

Pemrenue 3agaud mo teme "IIOTHOCTE

bu6mmoreka [IOK

18 BeuecTa” https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoaencreug teir. Cuiia
yrpyroctu. 3akoH ['yka
Jlaboparopuas pabora «/3yducHne
20 3aBUCHUMOCTH PACTSKCHHUS
(nedhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOM CHUITBD»
21 SBnenne Tarorenus. Cuia TSKECTH
CBsi3b MEX]ly CHIION TSAXKECTH U
22 Maccoi Tena. Bec tena. Pemenue bubmorexa HOK
| " https://m.edsoo.ru/ff0a1778
3ama4 o teme "Cuiia TsKecTH
93 Cuna TsKecTH Ha IpyruX IUTaHETax. bubnnorexka [JOK
dusnuecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hswepettne ci. JliamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec ena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HAIIPaBJICHHBIX
26 10 OJHOM nﬂpﬁfaoﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHoOpelicTByIOIIAS CHIT
97 Pemrenue 3agad mo reMme
"PaBHOnelicTBYIOMIAs CHIT"
28 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmoreka [JOK
Tpenue B npUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHnas pabora «3yueHue bubmuoreka [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHUJIBI TPEHUS
CKOJIb>KEHUS OT CHJIBI IaBJICHUS U
XapakTepa CONPUKACAIOIINXCS
MMOBEPXHOCTEM»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpenenenue

30 PaBHOJCHCTBYIOLIEH CHJIIbI
Pemenune 3ama4d mo Temam: «Bec

31 tenay, «['padhuyueckoe n3odpakeHue bubnnoreka [JOK
cuy, «Cunely, «PaBHOACHCTBYIOITAS https://m.edsoo.ru/ff0alde0
CHII»

KontponbHas paboTa mo TeMam:
«MexaHn4yecKkoe JIBKEHHE, «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"paduueckoe nzo0paxkeHne cuy,
«Cwunb»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJIMUEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh

34 JaBIIEHUS Ta3a OT 00bEMa bubmmorera [TOK

’ https://m.edsoo.ru/ff0a2376
TEeMIIEPaTyphl
Ilepenmaua maBieHHS TBEPABIMU
35 TeJ'II;I\jIII/I, )KEJIKOCTﬂMI/I u 1;)alllz«xalvm. 3akoH bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSXKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «J/lapnenue B bu6mmorexa [IOK
JKUIKOCTH U raze. 3akoH Ilackamsy https://m.edsoo.ru/ff0a2826

38 Coobmarommuecst cocyabl bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970
bubmuoreka [JOK

39 Inapagmirieckinii mpece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
XKHUJKOCTHBIN HacocC
Atmochepa 3emmu. [Tpuyannb
TBOBaHUS B ITHOM
41 z}gcl)lnesqle ;GMJII/I.O;;S};ICHS[OCTB bubmorexa LHOK
https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJ ypOBHEM MOps
bu6mmoreka [IOK
42 Bec Boznyxa. AtmocdepHoe gaBieHue httos://m.edsoo.ru/ff0azbsa
43 N3mepenune aTMOCHEpHOTO JaBJICHUS. bubnuorexa [JOK
OmneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 JTABJICHUS OT BBICOTHI HaJl YPOBHEM bubnmorexa [IOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoua. AtmochepHoe bubnuoreka [IOK
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reMme
"ATtmocdepHoe naBieHue”
JlelicTBue ®KUJIKOCTH U Ta3a HA
47 MIOTPy>KEHHOE B HUX TEJIO. bubmmorexa LIOK
https://m.edso0.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopnas pabota «Onpenenenue
48 BBITAJIKUBAIOIIEHA CUJIBL, bubmuorexa [JOK

JEWCTBYIOIIEH Ha TEJIO, TOTPYKEHHOE
B KHUJIKOCTb)»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

Jlaboparopnas paboTa 1mo Teme
«HccnemoBanue 3aBUCMOCTH Beca
Tesa B BOJie OT 00bEMa MOTpyKEHHOM
B JKUKOCTb YaCTH TeJIa»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3514

50

51

IImaBanue ten

Jlaboparopnas pabora
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYUPOBAHUE JIOAKHU U
omnpezeneHue e€ rpy3onoabEMHocTH"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a96

52

Pemenue 3amau no remam: «IlnaBanue
cyn0B. Bo3nyxoninaBanuey,
«/laBneHue TBEpABIX TN, KUAKOCTEH
Y Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuueckasi pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

55

MormnocTs. EquHUIBI MOIITHOCTH

Ypok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM Mpu
MOIBEME IO JIeCTHHUIE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

[Ipoctele MexaHu3MBI. Phruar.
PaBHOBecue cui Ha peiyare

57

KonTponbHas pabota mo Teme
«/laBieHHME TBEPABIX TEIN, KUIKOCTEH
1 ra3oBy» / Beepoccwuiickas
mpoBepoyHas pabora

58

PesepBHeIit ypok. Pabora ¢ Tekctamu
1o Teme «/laBinenue TBEpABIX TE,

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

XKUJKOCTEH U ra3oBy» / Becepoccuiickast
npoBepouHas paboTa

59

Peruaru B TexHuke, OBITY U IPUPO/IE.
Jlaboparopnas pabota
«HccrenoBanue ycioBHil paBHOBECHS
pbryara»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

61

62

Pemenue 3amay o temMe «Y CIIOBUSA
paBHOBECHSI pblyara

Koaddumment nonesnoro aecTpus
MexaHu3ma. Jlaboparopnas pabota
«3mepenue KII/ nakinonHoM
IJIOCKOCTHY

Pemenue 3agau mo teme "Pabora,
MomHocTh, KITI"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexanunyeckas dHEprus.
Kunerndeckas u noTeHaibHas
SHEPIUs

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

64

65

66

3aKOH COXpaHEHMsI MEXaHUYECKON
SHEPrUu

YPOK-3KCIIEPUMEHT IO TEME
"DKCIEpUMEHTAIBHOE OIIPENEICHHE
U3MEHEHUS KUHETUYECKON U
MOTEHLIMAJIbHON PHEPTUH NIPU
CKaThIBaHUHM TeJa 110 HAKIOHHOM
IIJIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTH. DHEPTHD)

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

67

PesepBHbIii ypok. Pabora ¢ TekcTamu

bu6mmoreka [IOK



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

o TeMe "MexaHnyeckoe IBUKeHue"

https://m.edsoo.ru/ff0a4ee6

68

PesepBHbIi ypok. Pabora ¢ TekcTamu
no teme "Pabora. MomHoOCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
TIOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSIHHIMA 1
BEIIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJISIPHO-KMHETHUECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucrannmdeckue u amopdHbie Tena 1
p pe https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallUJUISIPHOCTb. 1 bubnmnoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaTue 1 bubmorexa HOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHUII
9 Buytpennss sueprus. Crioco6st 1 bubnnorexka [JOK
W3MEHEHUS BHYTPEHHEN DHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buapr Tenonepenaun 1 bu6mmoreka [IOK



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

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK

1 BEIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TEINIOEMKOCTh https://m.edsoo0.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo0.ru/ff0a7088
JlaGoparopHnas pabota

14 "UccnenoBanue sIBICHUS bubmuorexa [JOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJAHOU U Topsiueit BoAbI"
Pacuer xonuuecTBa TEMIOTHI,

15 He0OXO0IUMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
YIEIbHOU TETIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IelbHas TEIIoTa bubnmnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE

18 KPUCTAJUTMYECKUX Tell. Y AeNIbHAst bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnmuorexa [JOK
yAEIbHON TEIIOTHI TUIaBJIeHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. Y nenpHas temiora bubmuoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBJICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCUTENLHOM BJIAXXHOCTH BO3/1yXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amay Ha OIIpCACIICHUC
BJIAJKHOCTH BO3JyXa

[TpuHIMIBI paGOTHI TETIIOBBIX

nsurareneif. [lapoBast TypOuHa.
JIBurarenb BHYTPEHHETO CTOpPaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3alLIATA
OKpY’KaroIllel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHUsI U MIPEBPALLICHUS
OHCPIYH B TCIJIOBBIX ITPpOLECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BenrecTna"

KonTponbHas pabota mo Teme
"TennoBele siBIcHUA. M3MeHenne
arperaTHbIX COCTOSIHMI BemiecTa"
Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPsT0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bubnmnoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpu3anus
TeJl UHAYKIUEH U MU
CONPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmonencTere 3apsyKeHHBIX TEll.

bubmuoreka [JOK

31 3akoH Kymnona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosist. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8al0a
3JIEKTPUYECKUX TMOJIEN
Hocurenu snexTpruueckux 3apsiios.
33 OnemeHTapHbI 3apsn. CtpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpPAHEHUS DJECKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIOBUS €r0
36 cymecTBoBanus. IcTouHUKH bubmmorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOTHUKH 1
U JUDJIEKTPUKA"
39 DNEeKTPUUYECKHUM TOK B METaJLIaX, bubnmoreka [JOK
JKUIKOCTSX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U €€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bubmuoreka [JOK
41 "N3mMepeHue u peryJIupoBaHUE CHUITBI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHUE.
Bonsr™erp. JTaboparopHas pabota

bubmuorexa [JOK

42 "N3MepeHue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a%e14
HarpsoKeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHHUKA OT €T0 JJIMHBI, TUIOIIAINA https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEUYEeHUs U MaTepuana”
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa s yyacTka bubmmorexa [JOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaGopatopHnas pabora
"HccnenoBanue 3aBUCUMOCTH CUJIBI

46 TOKa, UYIIETO Yepe3 PE3UCTOp, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

CONPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3nucrope”

47 [TocnenoBarenbHOE U MapaAIIIEIbHOE
COEIMHEHMS IPOBOJHUKOB
JlabopaTtopHas padora "IIpoBepka

48 MIpaBUJIA CIIOKEHUS HAIIPSHKEHUN TTPU 1 bubnnorexka [JOK
[IOCIE€A0BATEIBHOM COCIUHEHNUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIBI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeAMHEHUU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3aga4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akoHa Oma 1 pa3InyHoOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenue
52 a60TpLI u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquK0r0 Bubmorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOuTen
53 3IIEKTPUYECKOU SHEPTUU B OBIT bubnmorexa LOK
p p Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanme
54 ITocTosTHHBEIE MAaTHUTEI, UX
B3aUMOJIENCTBUE
Ypok-uccnenosanue "N3yuenue bubnmnorexa [JOK
55 . "
MOJIEU ITOCTOSHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
56 3eMIIH U €ro 3HaYeHHue JUIS )KU3HU Ha bubmmorexa [IOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIIEKTPUUIECKHUE 3apsIbl.
57 3apsoKeHHBIE TEIA U UX bubmmorexa [TOK
P o " https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSHHBII
AIEKTPUUYECKUN TOK"
KonTponbnas pabota mo teme
"DHEeKTPUUECKHE 3aPSAIbI.
P P Bu6nuorexa LIOK
58 3apsKEHHBIE TeJla U UX

B3aumoeucTBus. [locTostHHBIN
anekTpuueckuii Tok" / Beepocceuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

npoBepouHas paboTa

59

60

61

62

63

64

PesepBHbIii ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

OnbIT OpcTeaa. MarautHoe nose
AIEKTPUIECKOTO TOKa MarHuTHOE
0JI€ KaTYIIKU C TOKOM

[IpuMeHeHne PEKTPOMArHiuTOB B
TexHuke. JJaboparopnas padora
"U3yueHue neicTBUSI MAarHUTHOTO
T0JIs1 Ha MPOBOJHUK C TOKOM"

DNeKTpOABUTATENb TOCTOSHHOTO
Toka. Micnonp3oBaHue
3JIEKTpOJBUraTeneil B TEXHUYECKUX
YCTpPOMCTBAxX M Ha TPAHCIIOpTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue u usyueHue
paboTHI AJIEKTpOaABUTATENS "

OmnsiTel @apanes. 3akoH
NEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

OnekrporeHeparop. CriocoOb!
MOJTYYCHHS JICKTPUUYCCKON DHEPTHUH.
DJEKTPOCTAHIINK Ha
BO300HOBIIIEMBIX HCTOYHHKAX
SHEPTUU

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

65

[ToaroroBka Kk KOHTPOJILHOU paboTe
110 TeMe "DIIEKTPUUYECKUE U



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

MArHUTHBIE SIBJICHUS"

KonTponbhas pabota no teme

66 "DJIEKTPUYECKHE U MATHUTHBIE 1 Bubmaorexa ITOK
p" https://m.edsoo.ru/ff0acb14

SIBJICHUS
PesepBHblii ypok. PaGora ¢ Tekctamu bubnmoreka [JOK

67 1
o teme "TermnoBele aBiaeHus" https://m.edsoo.ru/ff0accse

68 PesepBHblii ypok. Pabota ¢ Tekctamu 1
o TeMe "MarautHele sBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
1 68 14.5

[NPOT'PAMME



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

9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontporenpie  Ipakriieckue II/I[:;:CHI/ISI :)I;l[()l;l;z?;fenbnme
padoThI padoThI pecypeni

1 MexaHn4yeckoe TBUKECHHE. 1
MartepuanbpHas TOUYKa

5 Cucrema orcuera. OTHOCUTEIHLHOCTh 1 bubnunoreka LIOK
MEXAHUYECKOTO IBUKECHU https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psiMOTIUHEIHOE

4 nBukeHue. CpeHsst © MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubnmnoreka [HOK
JBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpexnenenue

7 YCKOPEHUS Teja TpH 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBH>KEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

8 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bubnuorexa [IOK

okpyxHocTu. [Iepuon u yacrora

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JIuneiinas u yriaosas

CKOpPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE
1 [IepBe1it 3akon HeroTona. BekTop bubmmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH Herotona. Bu6muotexa [JOK
PaBHOpelicTBYIOIIAsA cHta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyniepnio3uniys Cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuia ynpyroctu. 3akoH ['yka ﬁ;IZHE;T:;(;?r?/I; Vaeca?
16 Pemenue 3amau mo reme «Cuna
YOPYTOCTH
17 Jlaboparopnast pabota «Ornpezenenne bubnnorexa [JOK
YKECTKOCTH MPYKUHBD) https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cuna Tpeiis https://m.edso:)_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bu6muoreka [JOK
Kod(duUlleHTa TPEHUS CKOMBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3amay mo reme "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cumna bubmmorexa [JOK
" https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmoreka [JOK

TATOTEHUS. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



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

naacHus

Ypok-koHpepenius "JIBuxeHue Te

23 BOKPYT TPaBUTAL[MOHHOTO LIEHTpa
(Conneunas cucrema). 'anaktuku”
Pemrenne 3agaud mo reme "Cuiia
24 TSDKECTU U 3aKOH BCEMUPHOI'O bubmmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TSATOTCHUS
o5 [TepBas kocMHYeCKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepHaIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEp0TO TENIA C bubmorexa HOK
. N p https://m.edsoo.ru/ffOafe36
3aKPEIUIEHHOW OChIO BPAILICHHUS.
MowmenT cuisl. LienTp TsokecTn
PaBHOBeCHE MaTepHAIIBHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENa C
3aKpEIUIEHHOW OChIO BPAILICHUS.
MowmenT cuibl. LienTp TsoxecTn
28 Pemenue 3agau mo teme "MoMeHT bubnunorexa LIOK
cuisl. L{enTp TsKecTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
29 TeMe "MexaHU4eCcKOe IBIKEHUE bubnuorexa [JOK
. " ' https://m.edsoo.ru/ffob0408
BsaunmonelicTBue Ten
KonTponbHas paborta o reme
30 "MexIZlHI/Iqe(:K(I))e IBHKEHUE bubmmorexa TTOK
. | ' https://m.edsoo.ru/ffOb06ec
BzauMmoneiicTtBue Ten
31 Nwmmynse Tema. UMimysbe cuitbl. 3akoH bubnuorexa [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITyJIbCa. YIPyroe u
HEYNpyroe B3auMOJIEHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrennie 3agau mo reme "3akoH

bub6nmmoreka [IOK

32 COXpaHEHUs UMITyJbca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
Bbu6mmoteka LJOK
34 Mexanundeckas paboTa U MOIITHOCTh https://m.e dso:)_.lru p—
35 PabGota cHIIBI TSDKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH U CUJIbI TPEHUSA https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBMKCHUU TeJIa 10
TOPU30HTAIILHON TTOBEPXHOCTH
37 CBs13b DHEPTUH U PaOOTHI.
[ToTrenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka HOK
KUHETUYECKON DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 JlabopartopHnast pabora «M3yuenue bubmmnoreka [JOK
3aKOHA COXPAHEHHUS YHEPTUI https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHOE TBMIKEHUE U €T0 but6mmorexa [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Boinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuii U NPy KUHHBINA

MassTHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTU
MIPY>KUHBI U MAacChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ff0b197a

45

46

47

48

IIpeBpaiienue 3Hepruu npu
MEXaHNYECKUX KOJIeOaHUsIX

JlabopaTtopHas paborta «OnpeneneHue
YacTOThI U TIEpUOJIa KOJIeOaHM
MIPYKUHHOTO MasTHUKAa

Jlabopartophnast pabora «IIpoBepka
HE3aBUCHMOCTH MIEPUOJIa KoJeOaHMit
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Ipy3a»

Mexannueckue BoaHEL. CBOMCTBA
MeXaHU4ecKux BoJH. [IpononbHbIe n
MONIEPEYHBIE BOJIHBI

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

bubmmoteka IIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. Pacripoctpanenue u otpaxkeHue
3ByKa

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTb 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI pE30HaHC

53

Ypok-koudepeHnius "YIpTpa3ByK u
nH(]pa3ByK B IPUPOJIC U TEXHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

bubnunoreka LIOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

Teme "3aKOHBI COXPaHEHHUS.
Mexanuueckue KojieOaHusi U BOJIHBI"

https://m.edsoo.ru/ffOb25f0

KonrponsHas pabora o teme

95 "3akoHbI COXpaHeHus. MexaHnueckue
KoJieOaHHS U BOJHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DNeKTpOMarHuTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
Ypox-koupepennus "Llkana
58 3JIEKTPOMATHUTHBIX BOJIH. bubnnorexa [JOK
Hcnons30Banue 37€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Ypok-uccnenosanue "M3yuenue
. bubnuoreka [{OK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
Y https://m.edsoo.ru/ffOb2c6e
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa
Pemenue 3aa4 Ha onpeseneHue
60 YacTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKTpoOMarHuTHas IpHupo/ia CBeTa.
61 CkopocTb cBeTa. BomHOBBIE CBOICTBA brbmmorexa [TOK
P ' https://m.edso0.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBeTa. 3aTMCHUS bubmorexa [TOK
pacnpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Pemienue 3a1a4 Ha MpUMEHEHNE bubnnorexa [JOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHsI CBETa
64 [Ipenomiienue cBeTa. 3aKOH bubnmoreka [JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMpCIOMJICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEeHHEE OTPaKEHHE CBETA.

65 Vcrnonp30BaHue MOJIHOTO BHYTPEHHETO bubmmorexa LIOK
https://m.edsoo.ru/ff0b3c5c
OTPaKEHHS B ONITUYECKUX CBETOBOAAX
JlabGopaTtopHas padora "VccienoBanue
66 3aBUCHMOCTH YTJIa IPETOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHUs Ha
rpanuue "Bo3nyXx-cTekio""
Ypok-konpepenuus "Mcnoab3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckast cuiia JMH3bI https://m.edsoo.ru/fOb32c
N bubnuoreka [{OK
69 [TocTpoenue n300pakeHHU B TUH3AX https://m.edsoo.ru/ffOb4dda
Jlaboparopnas pabota "OnpeneneHue
70 (pOKyIc)HorE paCCpTO}IHI/I}I " O?ITI/I‘ICCKOIZ bubmmorexa LIOK
. https://m.edsoo.ru/ff0b4206
CHJIBI cOOMparoIIel JTUH3bI"
71 Ypok-koupepenius "OnTuyeckue bubmuoreka [IOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue Bubmmorexa [IOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koudepennus "JledexTs
3penus. Kak coxpanuts 3penne”
Paznoxenue 6e10ro cBeTa B CIEKTP.
24 OmeiTel Herorona. Crnokenne bubmuoreka [{OK

CHEeKTpaJIbHBIX I[BEeTOB. [lucnepcus
cBeTa

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopnas padota "OnbITHI 11O
Pa3IoKEHHUIO OEJIOro CBETa B CIICKTP U

bubnunorexa LIOK

75 e eame
BOCHPIITHIO [IBETA IPSAMETOB TpH X https://m.edsoo.ru/ffOc0e2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukyM "BoaHoBbIE
76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepeHus u qudpaxuus’”
77 Omnbitel Pe3epdopaa u ruranerapHas bubnnorexa [JOK
MOJIEIIbL aToOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue v noriomeHue ceera
79 atomoM. KBanTel. JInHeluaTeie bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-nipaktukyMm "Habmronenune bubnnorexa [JOK
CIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BHJIBI bubmmorexa [IOK
. s https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hyknonnas bubnmnorexa [JOK
82
MOJIENTh https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bu6muoreka [JOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemrenue 3amay mmo reme: but6mmorekxa [IOK
"PanpnoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOcib4a
85 Ilepuon nonypacnana
Ypoxk-koH(pepenus "PannoakTuBHbIE
P Gep 8 but6mmoreka [IOK
86 W3ITy4eHUs B IPUPOJIE, METUITUHE,

TexXHuke"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87

SAnepHble peakuu. 3aKOHbI
COXpPaHEHUS 3apsA0BOI0 U MacCOBOTO
qucen

bubnunorexa LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U SHEPTUu

Pemenue 3agau no treme "SaepHeie
peakuu"

Peakiuyu cuHTe3a U AeneHud siaep.
Uctounuku sHeprun CosiHIla U 3BE31T

bub6nmoreka [IOK
https://m.edsoo.ru/ffOcld7a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3JTyUYECHUN HA KUBbBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOIBHOM paboTe MO
TeMe "DIIeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsbic siBieHHs"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c223e

93

94

95

KonTponbHas pabota mo Teme
"DeKTPOMAarHUTHOE TIOJIE.
DJIEKTPOMArHUTHBIE BOJIHBI.
KBanToBrie sBnenus"

IToBTOpenue, o6o0IIEHNE.
JlaGopaTopHble paboTHI IO Kypcy
"BzanMopencTBrue Tea"

IToBTrOopenue, o6o0menue. Pemenue
pacyeTHBIX ¥ Ka4eCTBEHHBIX 3a]1a4 110
teme "TemnoBble mpoiecch”

bubnunorexa LIOK
https://m.edsoo.ru/ff0c245a

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6obmenue. Pemenue

but6mmoreka [IOK



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

pacyeTHBIX U KaYECTBEHHBIX 3aa4 10
teme "KIIJ] TennoBeIX aBurareici'”

https://m.edsoo.ru/ff0c2a22

[ToBropenue, o6o0menue. Pemenne

bu6nmoreka [IOK
97 pacyYETHBIX U KQYECTBEHHBIX 3a/1a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycraHOBOK"
[ToBTOpeHME, 0000IIEHNE.
98 JIaGoparopHble pabOTEI IO KypC 1 1 bubnnorexa [IOK
" patop P " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBBIE SIBIICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTAMH I10 TeMe "3aKOHBI 1 bubmorexa LHIOK
. https://m.edsoo.ru/ffOc2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 Tekcramu 1o TeMe "Konebanus u 1 bu6morexa HOK
\ https://m.edso0.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubnuorexa [JOK
" https://m.edsoo.ru/ff0c3044
SBJICHUS
IToBTropenue, 06o0mmenue. Pabora ¢
102 TekcTamu 110 Teme "KBaHnTtoBas u 1
snepHast pusuka"
OBIIEE KOJIMYECTBO HACOB I10 102 97

[NPOT'PAMME



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

IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

11

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

1.3

pa3jindaTrb SABJICHUA IO ONMHMCAHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, JECMOHCTPUPYIOHINX JAHHOC (bnanecxoe SIBJICHUC

pacrio3HaBaTh IPOSIBIICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 337a4dy B y4eOHYIO, BBIACIATDH

CylIecTBEHHBIE CBOMCTBA (PU3HAKN) (PH3UUECKUX SBICHUN

14

1.5

ONUCBHIBATh H3YyYEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBJICHUS,
UCHOJNB3Ysl (pU3MUECKHE BEIUWYMHBI, IpPU ONUCAHUM IPABUIBHO
TPAaKTOBaTb (PU3UYECKUH CMBICI HCHOJB3YEMbIX BEIMYMH, HX
0003HaueHHS ¥ €AUHUIBI (PU3HMUECKUX BEJIMYHMH, HAXOAUTh (DOPMYJIBI,
CBA3bIBAIOIME JIAHHYIO (U3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaUKd  HM3YyYEHHBIX  3aBUCHMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHH

XapaKTepUu3oBaTb CBOMCTBa TCII, (I)I/I3I/ILICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YyA HU3YYCHHBIC 3aKOHBI, IIpPpU O3TOM OaBaTb CJIOBECHYIO
(I)OpMy.]'II/IPOBKy 3aKOHa MW  3alUCbIBaTb €ro  MareéMaTu4dcCKOC

BBIPAKECHHE

1.6

1.7

OOBSACHATh (U3UYECKUE SIBICHUS, POLECCHl U CBOWCTBA Tell, B TOM
qucji€ M B KOHTEKCTE CUTYallUd NPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABIATh IMPUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JOrMYyeckux IaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX ABJICHUH, (PU3HUECKUX 3aKOHA WU
3aKOHOMEPHOCTH

pemars pacy€THble 3a1auu B 1 — 2 AeMCTBUSI, UCHOB3YSl 3aKOHBI U

(dhopMyIIBI, CBS3BIBAIOITNE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a

yCiIoBUsd  3aa4d  3allUMCbIBATh KpPAaTKOC YCJIOBHUC, IOJACTABJIATH




¢u3nveckre BeIUUUHBI B (DOPMYJIIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIPAaBOYHBIC JIaHHBIE, HEOOXOUMBIE JUIsl PEILIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOTYYSCHHON (PU3UUYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH IMTOMOIIU
bu3NYeCKuX METOJOB, B ONHMCAHWU UCCIIEJIOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIIOI0KEHUE (rumore3y),  pasnuyaTh u
MHTEPIPETUPOBATh MOJYYEHHBIH pe3ylbTaT, HaXOAUTb OIIUOKU B

XO0J¢€ OIbITa, A€JIaTb BBIBOJBI 110 €TI0 pC3yJibTaTaM

1.9

1.10

1.11

IPOBOJIUTH OMBITHI IO HAOMIOACHUIO (PU3MUYECKUX SIBICHUNA WIIH
busznueckux  CBOMCTB  Ten:  (GopMyIMpoBaTh  IpOBEpsieMble
OPEINONI0KEHUs, CcOoOMpaTh  yCTAaHOBKY M3  NPEIIOKEHHOTO

060py,Z[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTL BBIBObI

BBINOJIHATH NPSAMbIE U3MEPEHHUs C HCHOJIb30BAHHWEM AaHAJOIOBBIX MU
U(POBBIX MPHUOOPOB, 3aAMKCHIBATH NOKA3aHUS TMPUOOPOB C YUETOM

3aJIaHHON a0COJIFOTHOW MOTPEITHOCTH U3MEPEHUI

NPOBOJIUTH  HMCCIECIOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBl OT JAPYTOM C MHCIOJNb30BAHUEM IPSAMBIX HW3MEPEHUI,
y4acTBOBaTh B IIJIJAHUPOBAHUM Y4E€OHOrO HCCIIEIOBaHUs, COOMpaTh
YCTaHOBKY W BBINOJIHATh U3MEPEHMSI, CIIEAYs IPEUI0KEHHOMY IUIaHY,
(bUKCUpOBaTh pe3yNbTaThl MOJYYCHHOW 3aBUCHMOCTH (PHU3UYECKUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUIl U TpadHKOB, €JIaTh BBIBObI

10 pe3yJIbTaTaM UCCIIEI0BAHUS

1.12

1.13

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAys
HpeHHO)KCHHOﬁ HWHCTPYKIUU: IIPA BBINNOJIHCHUHN H3MepeHHI>i CO6I/IpaTI>
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUC HCKOMOM

BCINYHHBI

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

YKa3bIBaTh IMPUHIUIIBL I[CI\/'ICTBI/ISI HpI/I60pOB N  TCXHHYCCKHX
yCTpOﬁCTB, XapaKTCPU30BaTh MPUHIHUIIBL ,Z[CﬁCTBPIH N3YUYCHHBIX
HpI/I60pOB N TEXHUYCCKUX yCTpOfICTB C IIOMOIIBKO HX OIIMCaHHA,
HCIIOJIb3YyA 3HaHUA () CBOMCTBax (I)I/I3I/ILICCKI/IX SIBJICHUM n

HeoOXoauMbIe (PU3NYECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

1.15

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMAIUMIO O TPUMEPAX)

MPAKTUYCCKOI'0 UCII0JIb30BaHUA q)HSquCKI/IX 3HaHUH B IIOBCEIHEBHOM




KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpaimieHuu ¢
npuOOpaMu U TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbs U

COOJTIOICHUSI HOPM SKOJIOTMYECKOT0 TIOBE/ICHHSI B OKPYXKAIOLIeH cperie

1.16

OCYILECTBIISITH OTOOP MCTOYHMKOB MH(pOpManuu B ceTu VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [IOWCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUH W TMYTEM CpPAaBHEHHS Pa3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANUIo, KOTOpas SBJSETCS NMPOTHBOPCUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCIIOJIB30BaTh npu BBITIOJTHEHHUH SaZ[aHI/Iﬁ

JTUTEpPaTypy
MaTepuabl,

Y4EOHBIX

HAYYHOIIOMYJISIPHYIO busznyecKkoro  coiepxKaHus,

CIIpaBOYHBIE pecypcbl  cetn  VHTEepHeT, BiaxeTh

npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

CO31aBaTb COOCTBCHHEIC KpaTKUC NMNCbMCHHBIC U YCTHBIC COO6HIGHI/I$I

Ha oOcHOBe 2 — 3 HCTOYHHUKOB UWHGpOpMaUU (PUINIECKOTO
COJIEpXKaHusA, B TOM 4YHCIIe MyOJUYHO JeNiaTh KpaTKHE COOOIIECHUS O
pe3ylbTaTax MpPOEKTOB WM Y4eOHBIX HCCIEIOBAaHHUM, MpPU 3TOM
rPaMOTHO MCIOJb30BaTh HM3YYEHHbIM IOHATUMHBIA anmapaTr Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HpCSCHTaHHeﬁ

IIPYU BBINIOJHEHUH YYEOHBIX IIPOEKTOB U UCCIIEI0BAaHUI paclpeeiaTh
00513aHHOCTH B IpyMIEe B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIEINTh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBHMM, aJE€KBAaTHO OLICHUBATH

COOCTBEHHBIH BKJIaZx B  JACATCIBHOCTbL TI'PYIIIbLI, BbICTPAHWBATH

KOMMYHHKAaTHBHOC BSaHMOHCﬁCTBHC, YUUThbIBaA MHCHUEC

OKPY’KAFOIINX

8 KVIACC

Kon
NpoBEePsAEMOro
pe3yJjbTara

11

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHust

HCIIOJB30BaTh IOHATHA

pa3jinydaTtb SABJICHUA IO ONMHCAHUIO HUX XapPAKTCPHBIX CBOIMCTB U Ha

OCHOBC OIIBITOB, JECMOHCTPUPYIOUINX JAHHOC (I)I/ISI/I‘-IGCKOC SBJICHUC

1.3

pacno3HaBaTb MPOABIICHHUC HN3YUYCHHBIX (bI/IBI/I‘-ICCKI/IX SBJICHUH B

OKpYXarolleM MUpe, B TOM 4ucie (U3NYECKUe SIBICHUS B MPUPOJE,
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1.5

IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33/7a4y B Y4eOHYIO, BBIACTATDH

CyILLIECTBEHHbIE CBOICTBa (MTpU3HAKU) GUZNYECKUX SABICHUN

ONKCBHIBATh H3YyYEHHBbIE CBOWMCTBA Tl U (PU3MUECKUE SBICHUS,
UCTIONB3ys (U3MYECKHE BEIMYUHBI, TNPH ONHCAHWU TPABUIIBHO
TPAaKTOBaTb  (PU3MYECKHI  CMBICA  HCHOJB3YEMBIX  BEJIMYHMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITMYMH, HAXOTUTH (hOPMYIIHI,
CBA3BIBAIOIME JIAaHHYIO  (U3MUYECKYI0 BEJIMYMHY C  JIPYTUMH
BEIMYMHAMHU, CTPOUTh TpapuKd  M3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

XapaKTCpU30BaATH CBOMCTBa TCI, (1)I/IBI/I“IGCKI/IC SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3dKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

O00BSACHATH (DU3MYECKHUE MPOIIECCHI M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJIATh IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH O0BsCHEHHE U3 |
— 2 JOTMYEeCKHMX IIAaroB ¢ MOMOMIbIO 1 — 2 H3y4YeHHBIX CBOICTBa

bu3nUecKuX SIBICHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

1.8

pemiath pacyéTHble 3a1auu B 2 — 3 NEHCTBHUSI, UCIONb3Ysl 3aKOHBI U
(dbopMyIIbl, CBS3bIBaONINE (PU3NIESCKHAE BETMUUHBI: HA OCHOBE aHAIHM3a
YCJIOBHS 3a/1a4yl 3aIIUChIBATh KPATKOE YCIIOBUE, BBIABIIATH HEJOCTATOK
JAHHBIX I pelIeHMs] 3a7add, BbIOMpATh 3aKOHbI U  (HOpMYIIbI,
HEoOXouMBbIe Al €€ pellleHus], MPOBOAUTh Pacu€Thl U CPAaBHUBAThH
MOJIyYeHHOE 3HaueHue (PU3UUYECKOW BEIMUYMHBI C HM3BECTHBIMU

JaHHBIMH

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO pCHIUTH IIPpU IMOMOIIN
(1)I/I3I/IIICCKI/IX MCTOHO0B, UCIIOJIB3YS OIMMUCAHUC UCCICAOBAHNA, BEIACIATH
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IIPABUIIBHOCTH IIOpsAAKaA

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOABI

1.9

1.10

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIH
¢u3mueckux  CBOMCTB  Tel:  (opMynupoBaTh  MpOBEpsieMble
MPENIOJIOKEHNs, coOupaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO

060py,£[0BaHI/ISI, OIIKMChIBATh XO OIIbITa U (I)OpMy.III/IpOBaTB BBIBOBI

BBITIIOJHATE IIPAMBIC H3MCPCHUS C HUCIOJIB30BAHUCM aHAJIOT'OBBIX

npuOOpPOB U AATUYUKOB (PU3UUECKUX BEIMYUH, CPABHUBAThH PE3YJIbTAThI




U3MEpEHU ¢ y4€TOM 3aJaHHOHN a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

OPOBOJIUTH  HMCCICJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSAMBIX H3MEPCHUMN:
IUIAHUPOBATh HCCIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus, ciexys  IpeUIOKEHHOMY  IJIaHy, (puKcupoBaTh
pe3yabTaThl MOJYYCHHOH 3aBHCHMOCTH B BHJE TAOIHIl U TPaduKOB,

ACJIaTh BBIBOAKRI 110 PE3YyJIbTaTaM UCCICAOBaHUA

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelyst INPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HAYCHHE

BCJIMYNHBbI

1.13

1.14

1.15

1.16

1.17

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

1a060paTOPHBIM 000PyI0BaHUEM

XapaKTepU30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX ONMCAHMS, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHUA W HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

pacrno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA U HU3MEPUTEIILHBIE
puOOpbI IO CXeMaM M CXEMaTUYHbIM PUCYHKAM, COCTABIIATH CXEMBI
NIEKTPUYECKUX LENeld C IOCIEAOBaTENbHBIM U NapaUIeIbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas yCIOBHbIE 0003HAa4YEHUs
JJIEMEHTOB DJIEKTPUYECKUX LIECTIEH

OPUBOANUTH TNpHUMEpbl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEHEBHOM
KHU3HM Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpalleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHMSI 3/I0POBbS U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IOBCICHUA B Oprxcanmeﬁ cpeae

OCYILECTBIISATh MOMCK UHPOPMALUU (PU3UUECKOTO COEPIKAHUS B CETH
HMHTepHeT, Ha OCHOBE HMMEIOUIUMXCS 3HAHUM M IIYTEM CpAaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLICTATh HH(POPMALUIO, KOTOpas

SBIIIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCIOJIb30BAaTh IPH  BBHIMOJIHEHMH Y4YEeOHBIX 3a/JaHuil  Hay4dHO-
HOMYJISIPHYIO JIUTEPaTypy (U3NYECKOrO COAEp)KaHUs, CIPaBOYHbIC
MaTepuaibl, pecypchl cetu HHTepHeTr; BiazeTre npuéMamu

KOHCIICKTUPOBAHHA TCKCTA, Hp606pa3OBaHI/I}I HH(bOpMaL[HH U3 OJHOM




3HAKOBOM CUCTEMBI B IPYTyIO

1.19

1.20

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHMS,
0000mas wHGOPMANMIO M3 HECKOJIBKMX HCTOYHHUKOB (PU3UUECKOTO
COJICp)KaHUsl, B TOM 4YHUCJIEC NYOIMYHO MPEACTABIATh PE3YJIbTATHI
MPOCKTHOM WJIM HWCCJIENOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIOJIb30BAaTh W3YYCHHBIM MOHSATUWHBIA amnmapar Kypca

(bu3HKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTallUeH

IIPU BBIMOJHEHUN Y4eOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX
MPOIIECCOB paclpenesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEJAUTh 3@ BBIIOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTb TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

9 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTAThI 0CBOEHHSI OCHOBHOI
00pa3oBaTeJILHON MPOrPaMMbI OCHOBHOT'O 00111€er0 00pa30BaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

pas3indaTthb SABJICHUA IO OMHMCAHUIO HUX XaPaKTCPHBIX CBOMCTB ¥ Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOHINX JAaHHOC (I)I/I3I/I‘ICCKOC SABJICHUC

pacrio3HaBaTh IPOSIBIIEHHE M3YYCHHbIX (U3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4ucie (U3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/a4y B Y4eOHYIO, BBLACIATH

CYILLIECTBEHHbIE CBOICTBA (IIPU3HAKU) (PU3UYECKUX SBJICHUN

14

ONKCHIBaTh H3Y4YCHHBIE CBOHCTBA Tel M (U3MYECKHE SIBJICHMUS,
UCTONb3ysd (U3NYECKHe BEIMYMHBI, INPU ONHCAHUU TMPABUIIBHO
TpakTOBaTb  (U3MYECKUI  CMBICA  MCHOJB3YEMbIX  BEJIMYMH,
0003HaueHMsI ¥ €AUHUIIBI (PU3MUECKUX BETMUMH, HAXOTUTH (OPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIUYMHY C JIPYTHMH
BEIMYMHAMHU,  CTPOUTh  TpapUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(UBUYECKUX BEIIMYNH

1.5

XapaKTCpU30BaTh CBOMCTBa TCI, (I)I/I3I/I‘-IGCKI/IC SABJICHUS W TIPOLICCCHI,

HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU J3TOM JAaBaTb CJIOBECHYIO




1.6

1.7

1.8

1.9

1.10

GOpMyIMpPOBKY 3aKOHa W 3alHChIBaTh €r0  MaTeMaTH4YeCKOoe

BBIPpA)KCHUEC

OOBSICHATH (PU3MYECKHE MTPOLECCHl M CBOMCTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakKTepa:
BBISIBJIATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX IIaroB C HOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

(1)I/I3I/I‘ICCKI/IX HBJ'IeHHfI, (1)I/ISI/ILICCKI/IX 3aKOHA UJIM 3aKOHOMCPHOCTH

pemiate pacuéTHble 3aJauyu (omuparoniyecs Ha cucreMy u3z 2 — 3
YpaBHEHHUII), WCIONB3ys] 3aKOHBI W (OPMYJBI, CBSI3BIBAIOIINEC
¢dbusznyecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOIINE WU
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIIbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOIUTh PAaCUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MNOJIYYCHHOT' O 3HAaUCHUA (1)I/I3I/I‘ICCKOI71 BCINYHHBI

paciio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOJKHO PpCIIUTh IIpU IIOMOIIX
(1)I/I3I/I‘-ICCKI/IX MCTOAOB, MCIIOJIB3Yd OMMCAHUEC HCCIICAOBAHUsA, BBIACIATH
IMPOBECPACMOC IIPCAIIOJIOKCHHUEC, OLCHUBATH IIPABUIIBHOCTL IIOPAAKaA
MMPOBCACHUA HCCIICAOBAHWA, [ACJIIaTb BbIBOJAbI, HWHTCPHPCTUPOBATH

PpE3yJIbTAaThL Ha6HIOI[CHI/II>'I U OIIBITOB

MPOBOJANTH OIBITHl M0 HAOIONCHUI0 (U3NYCCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITENIBHO COOMpPATh YCTAHOBKY U3
n30bITOYHOTO Habopa 000pYy/OBaHHUS, OMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, (GOPMYIMPOBATH BBIBOAI

OPOBOJUTh MPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensisi CpeaHee 3HAYCHHE H3MEpsieMOM BeTUYHHBI ((OKYyCHOE
paccTosHUe coOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP crocola

U3MepeHUs (U3MEPUTENBHOTO Ipubopa)

1.11

IIPOBOAMTH HCCIIEJJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM IIPSAMBIX M3MEPEHUN: INIAHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTAaHOBKY, (PUKCUPOBATH pPE3yJIbTATHI
MOJYYEHHOH 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUAE TaOIUIHU

T‘pa(l)I/IKOB, JACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM MCCICAOBAHUA

1.12

MMPOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I'-IGCKI/IX BCJIIMYHH:
IJIaHUPOBATb U3MCPCHMU, CO6I/IpaTL SKCIICPUMCHTAJIbLHYIO YCTAaHOBKY

Y BBINOJHATH HM3MEPEHHUs, CIeays MNpPEII0KEHHOM HHCTPYKIHH,




1.13

BBIUMCIIATh 3HAYCHHE BEIMYMHBI WM aHAJIU3UPOBATH IMONyYCHHBIC
pe3yJIbTaThI ¢ YU4ETOM 33aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

CO6J'IIOI[aTB InpaBuja TCEXHUKH 0e30macHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PY1I0BAaHUEM

1.14

1.15

pa3nuyaTth OCHOBHBIC NMPH3HAKH WM3YYEHHBIX (PU3MUECKUX MOJEINEH:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIy4, TOHKAs JIMH34, IJJAHETapHas MOJENb aToMa, HyKIOHHAs

MOZACIIb aTOMHOI'O AApa

XapaKTepU30BaTh MPUHLHUIIBI JIEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMICTB C ONOpPOM Ha KX OMNMCAHMS, HCIOJIb3Ys
3HaHHUA O CBOMCTBaX (DU3MUYECKUX SBJICHHM U HEOOXOJIUMBbIE

¢uznyecKre 3aKOHOMEPHOCTH

1.16

1.17

1.18

1.19

1.20

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbICE PUCYHKH H3yYEHHBIX
TEXHUYECKHUX YCTPOWCTB, U3MEPUTEIIBHBIX puOopoB 51
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUH Y4eOHO-IIPAKTHUYECKUX
3aj71a4, ONTUYECKHE CXEMBI ISl TOCTPOSHHSI N300paKEHHIA B MJIOCKOM
3epKajie ¥ coOuparole JuH3e

OPUBOAUTH TNpHUMEpbl (HAXOAWTh MHGOPMAIMIO O IPUMEPAX)
MPAaKTUYECKOTO UCTOIb30BaHUS (PM3NIECKUX 3HAHUI B OBCEIHEBHOM
KU3HM Juid  o0ecriedeHHs O€30HacHOCTH TpU  OOpallleHuH ¢
npuOoOpaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHUSI 3/I0POBbS U

CO6J'IIOI[6HI/I$I HOPM 5KOJIOTHYCCKOTO IIOBCACHUA B Oprxcanmeﬁ cpeae

OCYIIECTBISATh MOUCK MH(POPMAIUN (PU3MUECKOTO COACPKAHUS B CETH
NuTtepuer, caMocCTOSTENbHO (OPMYIUPYsS TIOUCKOBBIM  3arpoc,
HAaXOAUTh NyTH  OINpEHNEJEHUs]  JOCTOBEPHOCTH  ITOJIYUYEHHOM
nH(popMalMi Ha OCHOBE WMEIOIIMXCA 3HAHWM W JIOMOJIHUTEIBHBIX

HCTOYHUKOB

UCMOJNb30BaTh MPU  BBIMOJHEHUM YYEOHBIX 3aJaHUi  Hay4yHO-
MNOMYJISIPHYIO JIUTEpaTypy (PU3MUECKOro coAep)KaHUs, CIpaBOYHBIE
MaTtepuainsl, pecypchl ceth MHTepHeTr; BiazeTre npuéMamu
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusl MHGOPMAIMU U3 OJIHOU
3HAKOBOM CHUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe HH(GOpPMAllUd M3 HECKOJbKUX HCTOYHHUKOB (PU3NUYECKOIO

COJACpIKaHuA, HY6HI/I‘-IHO MNPEACTABIAThL PE3YJIbTATHI HpOCKTHOﬁ Ui




1.21

UCCIIEOBATENbCKOM  AEATENBbHOCTH, IPU  3TOM  IPaMOTHO
UCIMOJIb30BaTh U3yUEHHbIM MOHATUHHBIN anmapaT U3y4aeMoro paszieia
(GU3MKKM W CONMPOBOXKIATH BBICTYIUICHHE MpPE3CHTAle C Yy4ETOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX
IPOIIECCOB paclpeneisaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJIQJ] B JEATENbHOCTb TIPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MPOSABISIA  T'OTOBHOCTh

pazpemaTb KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3nena

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTBHI COIeP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHUPA

1.1

®uszuka — Hayka O Ipupoje. SIBieHus npUpPOABL.
@Dusnuyeckue SBICHHA: MEXAaHWYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@usnueckue BeIMYUHBL.  V3MepeHune  (PpHU3MUECKUX
BenuuuH.  Dusnueckue  npubopsl.  [lorpemHocTs

n3MepeHnil. MexxayHapoiHasi CUCTEMA €IMHULL

1.3

1.4

EcrecTBeHHOHAyuyHBI METOJ| MO3HAHHWA: HAOJIOJEHUE,
IIOCTAaHOBKA HAay4HOI'O BOIIPOCA, BBIABM)KCHHE THIIOTE3,
OKCHEPUMEHT TI0 TPOBEPKE THUIOTe3, OOBsICHEHUE

H8.6J'IIOI[aeMOFO SABJICHUA

Onucanne GU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIEIEH

1.5

[TpakTuyeckue paboOTHI:

HH##Par##H13MepeHne pacCTOSTHUM.
Hi#Par#t#lI3mMepernne 00bEMa JKHUIKOCTH M TBEPIOTO
Tena.

#H##Par###OnpeneneHue pa3sMepoB MallbIX Tell.
#iHParf##l3Mepenne  TeMreparypbl IpU  TIOMOILHU

KUJKOCTHOTO TEPMOMETPA U TaTYUKA TEMIIEPATy bl

INEPBOHAYAJIbHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

2.1

#H##Par###CTtpoenure BenecTBa: aTOMbl U MOJICKYJIBI, UX
pasMepbl.  OMBITBI,  JOKa3bIBAIOIIME  JUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#H##Par#H]lBokenne  dactuiy  BemectBa.  CBsA3b
CKOPOCTH  ABWXKEHHUS  YacCTHI] C  TEMIEpaTypoOi.

BpoyHnoBckoe nBuxenue, mupdysus

2.3

BzauMmopeiicTBHe yacTuIl BEIIECTBA: NPUTSXKCHUC U

OTTAJIKUBAHHUE

24

#H##Par### ArperaTHple COCTOSIHHS BEIIECTBA: CTPOCHUE

ra3os, JKUIKOCTEH U TBép,[[BIX (KpI/ICTaJIJII/I‘-ICCKI/IX) TCII.




BzaumocBs3b MCKIAY CBOMCTBaMH BCIICCTB B pPa3HbIX
arp€raTHbIX COCTOSHHAX M HMX aTOMHO-MOJICKYJIAPHBIM

CTpOCHHEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BO/IbI

2.6

[TpakTuyeckue paboOTHI:

#H##Par###OLeHKa guamMeTpa aToMa METOJOM PsioB (C
UCToJIb30BaHueM ¢Gotorpaduii).

#H#HPart###OnpITE o HaOJIFO JEHUTO TEIJIOBOTO
pacIIMpEHHUs Ta30B.

HHHPar##H#ONBITEI 10 OOHAPYKCHHUIO JICHCTBUS  CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKCHUE. PaBHOMepHOE 51
' HEPABHOMEPHOE JABM)KECHHE
Hi#HPar##H#CKopoCTb. Cpennsist CKOpPOCTb npu
3.2 HEPAaBHOMEPHOM JBWKeHUU. Pacdy€r mytw M BpeMeHHu
JIBUKECHUS
SBnenue uHepuuu. 3akoH uHepuuu. B3aummopneiicTBue
3.3 TeJ KaK NPUYMHA U3MEHEHHUS CKOPOCTU JIBUKEHUS TeIl.
Macca kak Mepa UHEpPTHOCTH Teja
3.4 #H#Par### InorHocTe BemecTBa. CBA3b IUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B eluHUIIe 00BbEMa BellecTBa
3.5 Cuna kak XapakTepuCTHKa B3aUMOJIEHCTBUS TeEIl
36 Cuna ynpyroctu u 3axkoH ['yka. M3mepeHue cunbl ¢
' MOMOIUIbIO AUHAMOMETpA
37 #HiHParf##SIBnenne TaroteHus u cuna Tsokectd. Cuna
' TSKECTU Ha Jpyrux miaHerax. Bec tema. HeBecomocTh
38 Cuna tpenusa. TpeHHE CKOJIBXKEHUS U TPEHHE MOKOS.
' TpeHune B npupoie U TEXHUKE
3.9 #HHH#Par###Crnoxxenue cuil, HaNpaBiICHHBIX IO OJHOU
' npsMoii. PaBHoIelCTBYIO1IAs CHIT
[TpakTueckue paboThI:
3.10 OnpeneneHue CKOPOCTHM PaBHOMEPHOTO  JBH)KECHHUS

(mapuka B KUAKOCTH, MOJENIU  3JIEKTPUUYECKOIrO




3.11

3.12

aBTomMoOmMIIE u Tak pganee). OmpeneneHue cpemHen
CKOpOCTH CKOJIb)KEHUS Opycka WM IIapuka II0
HAaKJIOHHOM  IuIocKOoCTH. OmnpeneneHue  IIOTHOCTH
TBEPJIOrO TeJa. OnbITHI, JI€MOHCTPHUPYIOILHE
3aBUCHUMOCTh PACTSDKEHUS (nedopmanyu) NpyKUHBI OT
OPUIOKEHHOM  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIUE
3aBHCHUMOCTb CHJIbI TPEHHUS CKOJIBKEHUS OT Beca Tela U

XapakTepa COoImpuKacCarImnuxcs HOBerHOCTeﬁ

dusnuecKue sBICHUA B IPUPOAE: IIPUMEPHI ABWKCHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B )KMBOW M HEXUBOU IPUPOJE,

I[CﬁCTBI/IC CHUJIbI TPECHUSA B ITPUPOAEC U TEXHUKE

Texnudeckue YCTpOﬁCTBaZ JAUHAMOMETDP, IMIOAIIHUITHUKHA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

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

1 YBEJIMUYEHUS AaBIICHUS
42 JaBnenue raza. 3aBUCUMOCTD JIaBlIEHUS ra3a oT 00bEMa,
' TEeMIIEPATypPbl
r Ilepenaya naBneHust TBEPABIMU TEIAMHU, KUAKOCTAMU U
' razamiu. 3akoH [lackans. [TneBMaTH4ecKre MalTuHbI
3aBUCUMOCTh  JIaBJICHHUSA KHUJAKOCTHM OT  TJIyOWHBI
4.4 IMuapocratndeckuit mapagokc. CooOIIArOITHECS COCY/BI.
['unpaBnuyeckrue MeXaHU3Mbl
ATtmocdepa 3emnu u arMocdepHoe nasieHue. [IpuunHb
A5 CyIIECTBOBaHUSI BO3AYIIHON 00010ukn 3emin. OmbIT
' Toppuuenu. 3aBUCUMOCTb aTMOC(HEPHOTO JIaBJIEHUS OT
BBICOTBI HaJl YPOBHEM MOPS
45 W3mepenne arMmocdepHoro naasieHus. llpuGopsl s
' U3MepeHus aTMOC(HEPHOro AaBJICHUS
[eiicTBue XUAKOCTM M Ta3a HAa NOTPYKEHHOE B HUX
4.7 Teno. BelTankuBawomas (apxumenoBa) Ccuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3gyxomnnaBanue
49 [TpakTiueckue paboThI:

HccinenoBanne 3aBHCHMOCTH Beca Tella B BOAE OT




00béMa mTOTPYXKEHHOH B JKUIKOCTH YACTH TeJja.
Onpenenenre BbITATIKUBAIONIEH CUIIbI, JEHCTBYIOIIEH Ha
Teno,  NOrpy>k€HHOE B  JKMAKOCThb.  [IpoBepka
HE3aBUCUMOCTU BBITAJIKUBAIOIIEH CHUJIbI, JEHCTBYIOLICH
Ha TEIO B JKHAKOCTH, OT Macchl Tela. OIBITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLIECH
CWJIbI, JIEUCTBYIOIIEH Ha TEJIO B JKMJIKOCTH, OT 00bEMa
MOTPY>KEHHOW B KUJKOCTh YAaCTHU T€Ja U OT IUIOTHOCTH
JKUIKOCTH. KouctpyupoBanue apeoMerpa HIIH

KOHCTPYUpOBaHUE  JIOAKM W  ompeneineHue  eé

Ipy30I0ABbEMHOCTH

dwusnyeckue  SBICHUS B NPUPOJE:  BIMSHUC
4.10 aTMOC(EPHOT0 JIaBJICHUs Ha )KMBOW OPTaHMU3M, TIaBaHUE

pBIO

TexHUUeCKne YCTPOWCTBA: COOOINAIOMIMECS COCYIHI,
411 YCTPOMCTBO  BOAONPOBOJA, THAPABIMYCCKHIA TIpece,

MaHOMeTp, OapoMeTp, BBICOTOMEpP, MOPIIHEBOH Hacoc,

apeomeTp

PABOTA, MOIIHOCTD, OHEPT U

51 Mexanndeckasi pabora
5.2 MexaHuueckass MOIIHOCTh
£ 3 [Ipoctbie MeXaHM3MBI: pblyar, OJOK, HaKJIOHHAs
' 1ockocTh. [IpaBuiio paBHOBECHs pblyara
5.4 [TpuMeHeHMe TpaBUiIa paBHOBECHS pbluara K OJIOKY
«3omoroe  mpaBuio»  MexaHuku.  Koadpdurnment
9.5 MI0JIE3HOTO nercTBUsS MEXaHHU3MOB. [Ipocteie
MEXaHU3MbI B ObITY U TEXHUKE
5.6 [ToTennmanpHas SHEPTUM TEJa, MOTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
- [TomHast mMexaHWUYecKas JHEPTUs. 3aKOH HM3MEHEHHS U
' COXpaHEHHsI MEXaHUYECKOH SHEepruu
[TpakTuyeckue paboOTHI:
59 #H#HPar###Onpeniesienrie  paboThl CWIIBI TPEHHSI TpH

paBHOMCPHOM JBUKCHHH TCJIa II0 I‘OpPI3OHT8.J'ILHOfI




noeepxHoctu. MHccienoBanue ycIOBUH paBHOBECHS
peryara. HMsamepenue KIIJI HakIoOHHOH TIJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUs MEXaHUYECKOM YHEPTUU

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

5.10
YeJI0BeKa
TexHuueckue yCTpOMCTBA: pblyar, TMOJBUXKHBIA U
5.11 HETOJIBIKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kox Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
pasaena 3JIeMEHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHHUS  MOJEKYJISIPHO-KUHETUYECKOM
6.1 TEOpUU CTPOEHMs BellecTBa. Macca U pa3Mmepbl
' MosieKyd.  OmbIThl, NOJATBEP)KIAIOLIME  OCHOBHbBIE
MOJIOKEHHUS MOJIEKYISIPHOKMHETUYECKON TEOpUH
Mogenmn  TBEPAOro, IJKMUAKOTO W Ta3000pa3HOTrO
6.2 cocrosiHuil BemecTBa. Kpucrtamnmueckue u amopdHbie
Tena
OOBbsicHEHHE CBOWCTB Ta30B, KUAKOCTEH U TBEPIBIX TeJ
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJISIPHOKMHETHYECKON
6 TEeopuun
6.4 CMaunBaHue U KalWUISPHBIE SIBICHUSA
6.5 TemoBoe pacupeHne U CKaTHe
6.6 Temnepatypa. CBs3b TeMIeparypbl €O CKOpPOCTBIO
' TEIUIOBOTO JIBUKEHUS YaCTHULL
6.7 BuyTtpennsist sneprusi. CnocoObl H3MEHEHHs BHYTpEHHEH
' SHEPruu: Terionepeaada U CoBepIIeHne padoThl
6.8 Bunpl tennonepenauu: TEMJIONPOBOIHOCTb, KOHBEKIINS,
' W3IIy4eHue
KonanuectBo  TemuioTel.  YaenpHas — TEIIOEMKOCTh
6.9
BELIECTBA




TenmooOMeH W TeIUIOBOE paBHOBECHE. Y paBHEHHE

6.10
TEIUIOBOTO OanaHca
6.11 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY aenpHas TEIIOTA IJIABICHUS
[TapooOpazoBanue ®  KoHJeHcarus.  Vcmaperwue.
6.12 Kunenne. VYnenpHas  Temora  mapooOpa3OBaHMS.
' 3aBUCHUMOCTh TEMIIEPATypbl KUMEHUS OT aTMOC(EPHOTO
JTaBJICHUS
6.13 BraxxnocTh Bo3myxa
6.14 DHeprus TOmMBa. Y IeibHas TENjI0Ta CropaHus
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TerioBble ABUTATENd U 3alluTa
OKPYKAaIOIIEH Cpeibl
3aK0H COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETUIOBBIX
6.16
rpoleccax
[IpakTuueckue paboOTHI:
HHHPar###ONBITEI IO  OOHApY)KEHUIO JEHCTBUS CHII
MOJICKYJISIPHOTO MPUTSKEHUS.
H#H#H#Parf##0ONBITHL 0 BBIPAIIMBAHMIO  KPHUCTAJIOB
MOBApPEHHOM COJIM WM caxapa.
#HHHPar#t##OneITEI 1O HAONIOAEHUIO  TEIJIOBOTO
pacIIMpEeHHs Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
#H#HPar###Onpenenene aaBileHUs Bo3lyXa B OaloHe
LIIpuIa.
6.17

HH#HHPar#H##ONbITH, JIEMOHCTPUPYIOLIUE 3aBUCHUMOCTh
JIaBIICHUS] BO3JyXa OT ero o0bEMa W HarpeBaHWs WA
OXJIQXKICHUSL.

###Par###1 I[poBepka TMNOTE3bl IMHEHHON 3aBUCHMOCTH
JUIMHBI  CTOJIOMKA KHJIKOCTH B TEPMOMETPHYECKOU
TpyOKe OT TeMIepaTyphl.

#H##HPar###Habmonenue WU3MEHEHUS BHYTpPEHHEN
SHEpPruM Tela B pe3ysbTaTe Terylonepeaayd U padoThl

BHCIIHUX CHJI.




6.18

#H##HPar##llccnienoBanue SBJICHUS TEIUIOOOMEHA IpH
CMEIIMBAHUH XOJIOAHOW U TOpsiueid BOJIBI.
#H##Par##H#Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJIYYCHHOTO BOJIOM TMpPH TEIJIOOOMEHE C HarpeThiM
METALUTUICCKUM IIHITUHAPOM.

#HH##Par##H#Onpenenenue yIEeIbHOU TEIIIOEMKOCTH
BEISCTBA.

#i##ParfH#H#lccnenoBanue npouecca UCIapeHusl.
#HH##Par###Onpenenenue  OTHOCUTEIIBHOM — BJIAXKHOCTHU
BO3IyXa.

#H#H#Par###0npenenenye yaelbHONW TEIUIOThI IJIaBICHUS
JbJa.

®dusnyeckue SABICHUS B NPHPOAC: IOBEPXHOCTHOE
HaTsDKCHHE W KalWUIApPHBIC SBICHUS B IPHUPOJIE,
KpUCTAJUIBI B npupojie, uznydenue ColHila, 3aMmep3aHue
BOJIOEMOB, MOPCKHE OpH3BI; 00pa30BaHUE POCHI, TYMaHa,

HHCA, CHCTa.

6.19

TexHu4eckue  yCTPOWMCTBA:  KallWUIAPBI, IPUMEPHI
HCIIOJIb30BAHUS KPUCTAJIOB, XKMIKOCTHBIM TEPMOMETD,
JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUSA
JIOMOB, THTPOMETpPbI, ICHUXPOMETp, MapoBas TypOuHa,

ABUTATCJ]Ib BHYTPCHHET'O CrOPaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

9J'IeKTpI/I3aI_II/I$[ TCII. I[Ba poaa 3JICKTPUYICCKHUX 3apA10B

7.2

7.3

7.4

B3aumopneiictBue 3apsbkeHHbIX Ten.  3akoH  Kynona
(3aBHCHMOCTB CHJIBI B3aUMOJAEHCTBUS 3apsKEHHBIX TN OT

BCJIMYNHBI 3apsaI0B U PACCTOAHUA MCKIAY TeJ'IaMI/I)

Onekrpruueckoe nojie. Hanpssk€HHOCTh 3JIEKTPHYECKOTO
nosid. [IpyHIMI cyneprno3uuuy 3JIEKTPUYECKUX IOJIEN
(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenn »siexTpuueckux 3apsAfoB. OJIEMEHTapHBIN
anekTpuyeckuil 3apan. Ctpoenue atoma. IIpoBonHuku n

TUDIIEKTPUKU




7.5

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

ONEeKTpUYeCKUd  TOK.  YCJIOBHUA  CyILECTBOBaHMS

e 3JIEKTPUUYECKOTO TOKA. ICTOUHHMKHN MOCTOSIHHOTO TOKA
JenicTBus 3IEKTPUUYECKOTO TOKa (TerioBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUUECKUH TOK B
KHUJKOCTSX U razax
- Onextpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE
' HarpspKEeHUe
29 CornpoTuBieHue MIPOBOJIHHUKA. VY ensHOE
' COTPOTHUBIICHUE BEILIECTBA
7.10 3akoH Oma 11 yyacTka uenu
[locnenoBarenbHOE W HapajyielbHOE  COEIUHEHHUE
7.11
MIPOBOJIHUKOB
PaGora m MONIHOCTH JJICKTPUYECKOTO TOKAa. 3aKOH
7.12
Jxoyia — Jlenna
213 DNEKTPUYECKHE IENU W MOTPEOUTENN SICKTPHUISCKON
' sHepruu B ObITy. KopoTkoe 3amblkaHue
[TocrossHHblE MarHuThl. B3amMoaencTBUE IMOCTOSHHBIX
7.14
MAarHuTOB
MarnutHoe mosie. MarHutHOe TION€ 3eMIM U €ro
7.15
3HaYEHHE IS )KU3HU Ha 3eMiie
216 OmneiT Opcrena. MaruutHoe nojie 31eKTPUYECKOTo TOKa.
' [IpuMeHeHue >JEKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
217 DNeKTpOABUTATENIb TOCTOSSHHOTO TOKa. Vcmonp3oBaHue
. JJIEKTPOJBUIaTeNe B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCcIopTe
218 ONEBITE ®dapanes. SIBnenune 3JIEKTPOMArHUTHOMN
. naaykuuu. [Ipasuno Jlenna
DIeKTPOTeHEPaTOP. Crioco0mr MOy YSHUS
7.19 JNEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  HA

BO300HOBJISIEMBIX HCTOYHUKAX OHEpPTrUun




7.20

[IpakTuyeckue pabOTHI:

OnbIThl IO HAOIONEHUIO 3JIEKTPU3ALUM TeJl UHIYKIUEeH
Y TIPU CONIPUKOCHOBEHHUH.

HccnenoBanue JEHCTBHS DJIEKTPUYECKOrO IIOJIA  Ha
IIPOBOJHMKY U AUDJICKTPUKH.

Cbopka u mnpoBepka palbOThl 3JIEKTPUUYECKON Ienu
IIOCTOSTHHOTO TOKa.

N3mepenue u peryjJnpoBaHue CUIIbI TOKA.

N3mepenue u peryJnpoBaHue HAIIPSKEHUS.
HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOpPA U HANPSKEHUS
Ha PE3UCTOpE.

OnpIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD
JNIEKTPUYECKOTO0 CONPOTHUBIICHUS IPOBOJHUKA OT €ro
JUIMHBI, IIJIOIAAN MTOIIEPEYHOr0 CEYEHUs U MaTepraa.
IIpoBepka nmpaBWiia CIOKEHMS  HAIPSOKEHUH  IIpU
IIOCJIEIOBATEIIbHOM ~ COCIMHEHUM JBYX PE3UCTOPOB.
IIpoBepka npaBuiia A CWIbl TOKA MPU MapajuIeIbHOM
coeMHeHUU  pe3uctopoB.  OmpeneneHue  pabOThI
JJEKTPUYECKOTO TOKA, MAYLIETO0 Yepe3  Ppe3UcCTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIICIIIEMON Ha pe3ucTope. McenenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYIIETO YEPE3 JaMIIOUKYy, OT HalpsKEHUS
Ha Hell. Onpenenenne KIIJ[ narpesarens. Mccnenosanue
MarHuTHOTO B3aWMOJECHCTBUSI IOCTOSHHBIX MAarHUTOB.
W3y4yeHre MarHuTHOTrO MoJisi MOCTOSIHHBIX MarHUTOB MPU
ux oOwveauHeHMM M pazgeneHud. HccnenoBanue
JEUCTBHS DJIEKTPUUECKOr0 TOKA Ha MATHUTHYIO CTPEIIKY.
OneITel,  JEMOHCTPUPYIOIIME  3aBUCHMOCTH  CHJIBI
B3aMMOJCHCTBUSA KaTyIIKH C TOKOM M MarHuTa OT CHJIbI
TOKAa W HallpaBJIEHHs TOKa B KaTrylike. l3yueHue
JEICTBUSI MarHUTHOTO MOJISI HA INPOBOJHUK C TOKOM.

KoncrpyupoBanue u U3y4YECHUE paboThI




3JIEKTPOJBUTATEIIS. N3mepenne KIIA
JNEKTPOABUTATEILHON  YCTaHOBKH. OnpiTel 1O
WCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHOW MHIIyKIUU:
HCCIeOBaHUE W3MEHEHUN 3HAUCHUS M HaIpaBICHUS

WHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBJICHUS B MPUPOJE: DICKTPUUECKUE
SBJIICHUST B  arMocdepe, DICKTPUYECTBO  IKUBBIX
OpraHM3MOB, MarHWTHOE Moje 3eMiu, Apeid MmooCcoB,
pOJIb MArHUTHOT'O TOJIA JUISl )KU3HU HA 3eMile, MOJISIPHOE

CHUAHUC

TexHuueckue ycTpoilcTBa: 3JEKTPOCKON, amIepMeTp,
BOJIBTMETP, PEOCTaT, CUETUUK HJIEKTPUUYECKON 3HEPrud,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MPEJOXPAHUTENIHN, 3JIEKTPOMArHuT, 3JIEKTPOJBUTATENb

IIOCTOAHHOI'O TOKA, reHCPaTOp NOCTOAHHOI'O TOKA

9 KIIACC
Kon
Kon snemenra IIpoBepsieMble 7IEMEHTHI COJIEPIKAHUS
paznena
MEXAHUWYECKUE SBJIEHUA
MexaHnnueckoe JABWXKEHHE. MarepuanbHas TOYKa.
8.1 Cucrema orcuéra
8.2 OTHOCHUTETHHOCTh MEXaHUIECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE MPAMOIMHEHHOE IBHKCHHE
###Par###HepaBHOMEpHOE TIPSIMOJIMHEMHOE JBUYKEHUE.
8 8.4 Cpennsis W MIHOBEHHass CKOpPOCTb Tela  MpHU
HEPaBHOMEPHOM JIBIKCHHUU
VYckopenue. PaBHOYyCKOpEeHHOE MIPSIMOJIMHEITHOE
85 JIBIDKEHUE
8.6 #H##HPar###CBoOO1HOE Tanenue. OnbITe! [ anuies
8.7 ###Par###PaBHoMepHOE JBI)KEHUE 10 OKPYKHOCTH.

Ilepuon u yacrora obOpamenus. JluneitHas u yrioas




ckopocTH. LleHTpocTpeMUTENbHOE YyCKOPEHHE

8.8 [lepssiii 3akoH HptoToHa
8.9 Bropoii 3akon Hetotona
8.10 Tperuii 3akon HeroTona
8.11 HH#Par###] [puHuun cyneprno3uiuu cuil
8.12 Cwuita ynpyroctu. 3akoH ['yka
813 #H##Par##H#Cuna TpeHus: cuila TPEHUS CKOJIbXKEHUS,
' CHJIa TPEHHS MTOKOs, IPYTHE BUABI TPCHUS
814 ###ParfH##Cita  TSOKECTM W 3aKOH  BCEMHUPHOI'O
' TATOTEHUA. Y CKOPEHHE CBOOOIHOTO NMajieHUs
815 IBwxenne  miaHer  Bokpyr  Cosnpa.  IlepBas
' KOCMHYECKasi CKOPOCTh. HeBecOMOCTh 1 meperpys3ku
PaBHOBecue maTepuanbHON TOUKH. AOCOIIOTHO TBEPAOE
8.16
TEJOo
817 #Hi#HtPar#H#H#PaBHoBecue TBEPIOro Teia ¢ 3aKperIEHHOU
' 0Cbl0 BpaleHus. MomeHT cuibl. LleHTp Tsbxectn
8.18 Nmmynbe Tena. 3Menenue ummymbca. UMITynbe cubl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 HHHPar###PeakTUBHOE NBUKEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
892 PaGora cun Tsxectu, ynpyroctd, TpeHusa. CBs3b
' SHEPTUU U paboThI
893 [lorennumaneHast dHeprus Tenda, MOAHATOTO  Haj
' TMOBEPXHOCTHIO 3eMIIU
8.24 [ToTenumanpHas 3HEPTUsI CKATON HIPYKUHBI
895 ###Par###Kunetnueckas  sHeprusi.  Teopema o
' KMHETHYECKOW YHEPTUU
8.26 HH##Par###3aKkoH coXpaHEHUs MEXaHUYECKON SHEPTUn
[IpakTuyeckue pabOTHI:
OrmpenenieHne CpeIHE CKOPOCTH CKOJIBKEHHsI Opycka
8.27 WU JBWKEHUS IIapuKa MO HAKJIOHHOW TJIOCKOCTH.

OmnpeneneHue ycKOpeHHUs Tejla IPU PABHOYCKOPEHHOM

JBIKEHUH O HAKJIOHHOM IIJIOCKOCTH.




HccnemoBanne 3aBUCHUMOCTH IyTH OT BPEMEHU TIpHU
PaBHOYCKOPEHHOM JIBM)KCHUU 0€3 HauaIbHOW CKOPOCTH.
[IpoBepka THIOTE3BI: €CIM MPU PABHOYCKOPCHHOM
JIBIDKEHUHM 0€3 HAYaIbHOW CKOPOCTH IYTH OTHOCSTCS
KaKk psSa  HEUETHBIX YHCEN, TO COOTBETCTBYIOIIKE
IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHITBI TPEHUS CKOJIBKEHUS
OT CWIbl HOpPMalbHOTrO JnaBieHus. OmnpenencHue
kodddunenTa TpeHHus CcKoibxkeHus. OmnpenerneHue
KECTKOCTH TPYXHUHBL. OnpeneneHue padoOThl  CHIIBI
TPeHHsI TIpU PABHOMEPHOM JIBIDKEHHUH Tela IO
TOPU30HTANILHON MoOBepXxHOCTH. Ompenenenue padbOTHI
CWIBl  YOPYrocTH  TpU  TOOBEME  Tpy3a  C
UCIIOJIb30BAHUEM  HETOJBMXKHOTO U TOABHIKHOTO

OJIOKOB

duznyeckre SBICHUS B mpupoac: NMpujIrvBbl U OTJIIMUBEI,

8.28 nBukeHue I1iaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBU>)KEHUE KUBBIX OPTaHU3MOB
8.99 TexHuyeckue  yCTpOWCTBA:  CHUJIOMETP, JATYUKH

ITOJIOKCHUS, paCCTOAHUA U YCKOPCHU S, PAKCTHL

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe nBukenne. OCHOBHbBIE XapaKTEPUCTUKU

. KOJIEOAHUI: IepHO/], YacTOTa, aMIUIUTY 1A
9.2 Marematnueckuit u MPY>KUHHBIN MasITHUKHU.
' [IpeBpaienue s3uepruu npu KoiaedaTenbHOM ABHKEHUN
0.3 3aryxaomue KojeOaHus. BbulHyXIeHHbIE KojeOaHus.
' Pe3onanc
Mexannueckue BoJIHbL. CBOMCTBA MEXaHUYECKHUX BOJIH.
0.4 [IpononbHble U MonepeyHble BOJHBL. J[nMHA BOJIHBI U
' CKOpPOCTBb €€ pacrpocTpaHeHUs. MexaHN4eCKHUe BOJIHbI B
TBEPIOM TeJIe, CECMUYECKUE BOJTHBI
9.5 3ByK. ' pOMKOCTB 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wnudpa3Byk 1 yabTpa3ByK
97 [IpakTuyeckue pabOTHI:

OmpeneneHnne 4acTOTBl W TEpHoJa  KoyeOaHU




9.8

9.9

MaTeMaTUYeCKOro MasiTHUKA.

Onpenenenue 4YacTOThl M HepuoAa  KoseOaHUit
MPY>KMHHOTO MasiTHUKA

UccnenoBanme 3aBUCUMOCTH Tepuofa KojeOaHui
MOABEHUICHHOTO K HHUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCMMOCTH Tepuofa  KoJjeOaHui
MPY>KMHHOTO MAasiTHUKa OT Macchl Tpy3a. lIpoBepka
HE3aBUCUMOCTH nepuo/ia Kosie0aHuit rpysa,
MOABEIICHHOTO K HUTHU, OT MAacChl Irpy3a U KECTKOCTH
npyxuHbl. M3Mepenne yckopeHusi cCBOOOIHOTO MaieHus
®usnyueckue SBJICHUS B MPUPOJIE: BOCIPUATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHUE, CEMCMHYECKHUE BOJIHBI,
IlyHaMH, 3XO0

TexHuueckue YCTpOﬁCTBaZ 3XO0JO0T, HCIIOJBb30BaHUC

yJIbTPa3ByKa B ObITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

9HCKTpOMaFHI/ITHOG ITI0JIC. :‘)HGKTpOMaFHHTHHC BOJIHBI.

104 CBoiicTBa HIIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 31€KTPOMarHUTHBIX BOJIH
103 OnexkTpoMarauTHas mnpupoga cera. CKOpPOCTh CBETA.
' BoiHOBBIE CBOMCTBA CBETA
10 [IpakTuyeckue paboOTHI:
10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
HOMOIIBI0 MOOWIIBHOTO TeneoHa
dusnueckue SBIEHUS B TpuUpoae: OHoIOruyeckoe
10.5 JEHCTBHE BHJIUMOTO, yIbTparoIETOBOTO u
PEHTI€HOBCKOTO U3ITy4YEeHUI
106 Texauueckue YCTpOWCTBA: UCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH /ISl COTOBOM CBSI3M
CBETOBBIE ABJIEHUA
111 JlyueBas monens ceera. Mcrounuku ceeta
11 11.2 [IpsimonuHETHOE pacipocTpaHEHHUE CBETa
113 Otpaxenue cera. [lnockoe 3epkano. 3aKOH OTpaKeHUs

CB€Ta




[Ipenomsienne cBera. 3aKOH TMIPEJIOMIIEHHS CBETA.

14 [TonHOE BHYTpEeHHEE OTpaKEHHE CBETa
11.5 Jlunza. Xop J1ydei B JIMH3E
116 OnTuueckast cuctema ¢oroamnmnapara, MUKPOCKONa U
' TeJecKoIa
117 I'ma3 kak onruyeckas cucrema. biauzopykocts u
' JAJIbHO30PKOCTh
118 Paznoxxenue 6enoro ceera B criektp. OnbiTel HptoTOHA.
' CrnosxeHue CeKTpajbHBIX LBETOB. Jlucnepcus ceeta
[IpakTuueckue pabOTHI:
HiHtPar#H##lccnenoBanue 3aBUCUMOCTH yriaa
OTpa)XKeHUS CBETOBOTO Jy4a OT YIJIa MaJeHHUs.
HiHtPar#H#H#l13yuenne  xapakTepUCTHK  H300pa’keHus
npeaMeTa B IIIOCKOM 3epKalie.
Hi#tPar#H##lccnenoBanue 3aBUCUMOCTH yriaa
IPEeTOMJICHUSI CBETOBOIO Jiyya OT YIJIa MaJeHus Ha
119 IPaHULE «BO3/1yX — CTEKIION.
' ##HtPar#H#t#lonyuenue u300pakeHUH C  MTOMOIIBIO
coOUparoIe TUH3HI.
##HtPar#H##Onpenenenne (OKYCHOTO pacCcTOSHUS U
ONTUYECKOM CUJIBI COOMpPArOIIEN JTUH3BI.
HH#HPar#H##ONbITEl TIO pa3ioXKeHHIo Oeloro cBera B
CIEKTD.
H##H#Parf##ONBITHl TI0 BOCIPUATHIO IBETa INPEAMETOB
MIpHY UX HAOJIIOJEHUH Yepe3 LIBETOBbIE (PUIIBTPHI
®duznyeckue sABIeHUS B npupone: 3atMeHus ConHua u
11.10 JIyHbl, 11BE€Ta TeJd, ONTHYECKHE SIBIEHUS B aTMocdepe
(uBeT HEOa, pedpakius, paxyra, MUPax)
1111 Texauueckue YCTpOWCTBA: OYKH, [IEPUCKOII,
' (doToanmapar, ONTHYECKUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
121 Onbitel Pezepdopna w mmanerapHas MOJenb aToma.
12 ' Mopgens aroma bopa
199 Ucnyckanne u morjoiieHue cBera aroMoM. KBaHTEHIL

JInnelyaThle CIIEKTPHI




12.3

PagnoaktuBHOCTH. Anb(da, 6eTa- U raMMa-u3IyYeHHs

Crpoenue aromHoro sapa. HykioHHas Monenb

ted aToMHoro siapa. Mzotonsl
128 PaguoaktuBHble mpeBpameHus. llepuon mnomypacnana
' aTOMHBIX A1Ep
12.6 Slnepuble peakuuu. 3aKOHBI COXPAHEHHS 3apsIOBOTO H
' MaccoBOT'0 YHCEN
12.7 OHeprust cBA3M aTOMHBIX sijiep. CBA3b Macchl U SHEPIUU
128 Peaknuu cunTe3a u nenenus saep. Mcrounuku sHepruu
' CouHIia 1 3831
12.9 Snepnas osHepretuka. JleHcTBHE  pPaJMOAKTUBHBIX
' W3ITYYCHHUH Ha KUBBIE OPraHU3MBI
[IpakTuueckue padbOTHI:
HaGntoneHne CIUIOMIHBIX M JIMHEHUaThIX CIIEKTPOB
W3ITyYCHHUS.
12.10
HccnenoBanue TPeKoB: M3MEPEHHE SHEPrUM YaCTHUILIBI
10 TOPMO3HOMY yTH (110 (hoToTrpadusim).
W3mepenue paanoakTUBHOTO (poHa
dusnueckue SABICHUS B MPUPOJE: €CTECTBEHHBIN
pazMnOaKTHBHBIHI ¢oH, KOCMHUYECKHE Ty9H,
12.11 PaAMOaKTUBHOE U3JIYy4YEHHE TPUPOJHBIX MHUHEPAJIOB,
JEHUCTBHE PAJMOAKTUBHBIX W3JIyYEHHH Ha OpPraHU3M
YeJI0BeKa
1212 TexHuueckue yCTpOMCTBa: CHEKTPOCKOII,

VHJIMBUIyaJIbHBIA TO3UMETP, KaMepa Bunbcona




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

Kon
NpoBepsieMoro
TpedOBaHMS

IIpoBepsiemble TPeOOBAHMS K NMPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanusi Ha ocHoe PI'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTb 0OA30BBIX MPEACTaBIECHUI O 3aKOHOMEPHOU CBSI3U
U TI03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasyromeid poiaud (U3MKM B pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrud, 00 3BOJIOLUU
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJTOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHUICKUX M 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, OOBSCHEHHME MPOLIECCOB OKPY’KAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHus O BHJAAX MaTepuH (BEIIECTBO M IOJE), O JBIXKCHHHM Kak
crocobe CyIIecTBOBaHUs MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BEUIECTBA, O (PU3UYECKOH CYIIHOCTH SIBICHHH MPUPOJIBI
(MEXaHMYECKHX, TEIJIOBBIX, OJJIIEKTPOMArHUTHBIX M KBaHTOBBIX);
YMEHHE pa3iInuyaTh SBJICHUS 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;
YMEHHE paclo3HaBaTh MPOSBIEHUE U3yUYEHHBIX (U3NYECKUX SBICHUI
B OKpYXKAalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWMCTBA

(mpu3HaKH)

Brnanenue ocHOBamMM TMOHSTUHWHOIO armapara M CHUMBOJMYECKOTO
s3bIKa (PM3UKHU W UCIOJB30BaHUE UX JUIsl pelIeHHs] y4eOHBbIX 3ajad;
YMEHHE XapaKTepu3oBaTh CBOWMCTBA TeJ, (PU3MUECKHE SBJICHHUS H

MpoNHeCChl, UCIIOJIb3Y Q)YH)IaMeHTaHLHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHne onucEBaTh HN3YYCHHBIC CBOMCTBA T€ U (1)I/I3I/I‘-I€CKI/I€ SIBJICHUA,

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

Bnagenne ocHOBaMH METOJOB HAay4YHOTO TIO3HAHUS C Yy4ETOM
cOOJIOIEHHsT TPaBWJI O€30MACHOTO TPyJa: HAOMIOACHUE (PU3HMUECKUX
SIBJIEHUM

YMEHHE CaMOCTOSATEIBHO COOHMPATh IKCIEPHUMEHTATBHYIO YCTAaHOBKY

U3 JaHHOI'O Ha60pa O60pyI[OBaHI/I$I N0 MHCTPYKIHWH, OIMMUCBIBATH XOI




OTIBITA U 3AMMCHIBATH €r0 PE3yIbTaThl, (HOPMYITUPOBATH BHIBOIKI;
IPOBE/ICHUE NPSAMBIX U KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEIUUUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
DKCIEPUMEHTAJIbHYIO YCTAHOBKY II0 HMHCTPYKLMH, BBIYUCIATH
3HAYEHUE BEJIIMYMHBl U AHAIU3UPOBATH IIOJYUEHHBIE PE3YJIbTATHI C
Y4€TOM 3aJaHHOH MOIPEUIHOCTH PE3yIbTATOB U3MEPECHMUI;
IIPOBEJICHUE  HECIOXKHBIX  3KCIEPUMEHTAIBbHBIX  HCCIIEOBAHMIA;
CaMOCTOSITENIBHO  cOOMpaTh HKCHEPUMEHTAJbHYI0 YCTAHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUH,  IPEICTaBIATH
HOJIyYEHHbIE 3aBUCHUMOCTH (PU3MUECKUX BEJIUYMH B BHJIE TaOIMIl U
rpaMKOB, YUUTHIBATh MOTPEIIHOCTH, ENIATh BHIBOJIBI IO PE3YJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOMCTB  (DU3MYECKMX  MOJEIei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TENO, MOJICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX Tel, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHAsl MOJI€JIb aTOMHOTO sJipa) U YMEHHE NPUMEHSTb UX IS

00BACHEHHS (1)I/ISI/I‘ICCKI/IX IIpouecccoB

YMmeHue oOBSCHATH (PU3MUYECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
qyucie€ W B KOHTEKCTE CUTyallUd MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBISATh HIPUUMHHO-CIIEICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3y4YEHHbIE CBOMCTBA (PU3NYECKUX

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

VYMeHue pemarh pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHwUil),
UCIONB3YSl 3aKOHBI U (opMysbl, CBA3BIBAOIIKME (PU3HMUECKHE
BEIIMYUHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3alayd,
BBISIBJISATH HEJOCTAIOILME JIaHHbIE, BBIOMPATh 3aKOHBI M (OPMYIIbI,
HEOoOXOoUMBbIE JUIsl €€ pelIeHHs], UCI0Ib30BaTh CIPABOYHbIE JAHHBIE,
IIPOBOJUTH PAcy€Tbl U OLIEHUBAThb PEAIUCTUYHOCTH IIOJyYEHHOIO
3HaYeHUs (PU3MYECKOI BEIMUYMHBI, YMEHUE ONPENENATh pa3MEpHOCTh

(I)I/I3I/I‘{CCKOI‘;I BCIIMYHUHEI, HOHy‘lCHHOﬁ IIpUu pCHICHUH 3ala4n

YMeHue XapakTepu3oBaTh IMPUHLUIBl ACUCTBUS TEXHUUYECKUX
YCTPOMCTB, B TOM 4YHcCle OBITOBBIX MPUOOPOB, U IMPOMBIIIEHHBIX
TEXHOJOTMYECKHUX IPOLECCOB MO MX ONMMCAHUIO, UCIIOJIB3YS 3HAHUSA O
cBOMcTBax (U3MUYECKUX SBJIEHUH UM HeoOXoauMble (uU3nUecKue

3aKOHOMCPHOCTHU




10

YMeHue UCHoJb30BaTh 3HAHUS O (PU3MUECKUX SABICHHUAX B
NOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IIpU
oOpamieHun ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTpOMCTBAMH, COXpPAHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKpYXKalolled cpene; MOHMMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnbIT moOMCKa, NpPeoOpa3oBaHHMs W MPEACTABICHHUS HWHPOPMALUU
bu3NYeCKOro coaep>KaHus C HCIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTMH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
MOJIyYeHHON HHQOpMAIMM Ha OCHOBE HMEIONIMXCA 3HAHUM W
JOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpHU
BBITIOJTHEHUH Y4YeOHBIX 3aJaHUil Hay4YHO-TIOMYJISIPHYIO JIUTEPATypy
(GU3NYECKOT0 COJEp)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WutepHer; BnageHue 0a30BBIMM  HaBBIKAMU  IIPEOOpPa30OBaHUS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JApPYIYIO; YMEHHE
co37aBaThb COOCTBEHHBbIE IUCHMEHHBIE M YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJIBKUX UCTOYHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

O ®PU3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 MEXAHWYECKUE SABJIEHUA
11 Mexannueckoe JBukeHue. MarepuanpHas Touka. Cucrema  orcuéra.
' OTHOCHUTENBHOCTD IBHKEHUS
PaBHOMEpHOE M HepaBHOMepHOe ABMkeHHE. CpenHsas ckopocTs. PopMyia Ui
1.2 BBIYUCIICHUS CPEeTHEH CKOpocTh: V = S/t
PaBHOMEpHOE TPSIMONMHENWHOE JBU)KEHUE. 3aBUCUMOCTb KOOPIMHATHI TE€la OT
BPEMEHH B CIy4ac pABHOMEPHOT'O MPSIMOJIMHEWHOTO IBUYKEHUS:
13 x(t)=x,+vt
I'paguky 3aBUCUMOCTH OT BPEMEHH MJs MPOEKIUH CKOPOCTH, NPOEKLUU
NepEeMELICHHs, IYTH, KOOPJAMHATHl IpPU PABHOMEPHOM MPSAMOJIMHEWNHOM
JBUKCHUU
3aBUCHUMOCTb KOOpPJIMHATBl T€la OT BPEMEHHM B CIIy4ae PaBHOYCKOPEHHOIO
IPSIMOJIMHENHOTO ABUKEHUS:
2
Sylf)=vp, *i+ay* ;
2
@opMmynbl Uil TPOEKUUU MEepeMENICHHs, MPOEKIUU CKOPOCTH M IMPOEKIHH
YCKOPEHUS IIPU PaBHOYCKOPEHHOM IPSMOJINHENHOM JBUKCHUM:
2
1.4 .sx(r)=vﬁx-r+ax-3.
U_\'('f) =g T4, 1,
a,(f)=canst,
Ul.‘c: - Ul.'r: zzax‘gr
I'paduky 3aBUCUMOCTH OT BpPEMEHH JUI MPOEKIMHU YCKOPEHHs, MPOEKLUU
CKOPOCTH, NPOEKLUHU TIEepeMEelIeHUsl, KOOpAUHAThl TPU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABM>KEHUN
CBobonHoe nageHue. PopMyJbl, ONUCHIBAIOIINE CBOOOJHOE MaJeHHE Tena I10
15 BEPTUKAIM (JBW)KEHUE Tejda BHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTM OT BpPEMEHH JUIsl TPOEKLUUH YCKOPEHHMS,

INPOEKIMH CKOPOCTH M KOOPJAHWHATHI TNpH CBOOOJHOM TMaJ€HUU Tenla IIo




BEPTUKAIH

CkopocTh pPaBHOMEPHOIO JBMJKEHHUs Tejla 10 OKpykHocTH. HampaBienue
CKOpOCTH.

®opmyna Uil BBIUKCICHUS CKOPOCTH YEPE3 PAAUYC OKPYKHOCTH U NEPUOJ

oOpareHus:
2MR
=
T
1.6 [lenTpocTpeMurenbHoe yckopeHue. HampaBieHne 1IEHTPOCTPEMUTEIBHOIO
yckopeHus. @opmyra Juisl BBIYMCIEHUS YCKOPEHUS:
2
a. = L
“ R
®dopmyiia, cBSI3bIBaIOIIAs IEPUOJ] M YACTOTY OOpaLCHUS:
1
\‘_." = —
T
Macca. [InotHoCTb BemecTBa. @opmyrna 1uist BBIYUCIEHUS IUIOTHOCTH:
1.7 Cm
V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CloxeHue cui
1.9 SIBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CHIIbI, IEHCTBYIOIIEN Ha
TEJ0
Bzanmopernicteue ten. Tperuit 3akon Herorona:
1.11 - -
Fyy=-F
TpeHne 1nokos U TpeHue cKoabxkeHus. opmyrna 17 BBIYUCICHUS MOLYJIS CHIIBI
1.12 TPEHMSI CKOJIbKEHHUS:
F_=n-N
= M
Hedbopmaruss tena. Ynpyrue u Heymnpyrue nedopmanuu. 3aKOH yIOPYyTrou
1.13 nedopmaruu (3akoH ['yka):
F=k-Al
1.14 Bcemuphoe Tarorenue. 3akoH BCEMUPHOTO TSATOTEHHUS:




My -1,
F=Gg. 1 _2
R2
Cuna TskecTH. Y CKOpEHUe CBOOOIHOTO T1a/ICHHUS.
dopmya a7 BHIYUCICHUS CHITBI TSHKECTH BOJIHM3H moBepxHocTy 3emin: F = mg.
Jswkenue mianeT Bokpyr Cosnna. [lepas KocMUYeCKas CKOPOCT.

HesecomocTs u neperpysku

1.15

Nmrrynbe Tena — BeKTopHast GU3MUYECKas BETHUHHA.
D=mi

Nmnynsc cucremsl tein. M3menenue ummynbca. MIMmyibsce cumsl

1.16

1.17

1.18

1.19

1.20

3akoH COXpaHCHUSA UMITYyJIbCa JJIA SaMKHYTOP'I CUCTCMBI TCJI.
D=yl i,y =const
PeaktuBHOE nBHKEHHE

Mexannueckast pabora. @opmyiia jisi BEIYUCICHUS paOOThI CHIIBL:

A=F5cosc

Mexannueckass MOITHOCTE:
A
N==
I

Kunernueckas u MMOTCHIHMAJIbHAA 9HCPI'Hs. CDOpMyJ'Ia JJIA BBIYHMCIICHUA

KUHETUYECKON SHEPIUu:

H!U‘z
By

Teopema o knHeTHUECKOU dHEeprun. PopmyJia I BBIYUCICHUS TOTEHIIMAIBHON

SHEPIUHU Tella, IOJIHATOrO

Haj 3eMIéi:

E,= mgh

Mexanuyeckas SHEpIus:

E=E;+E »

3aKOH COXpaHEHMsI MEXaHNYECKON sHeprun. Popmyiia 17 3aKOHA COXPaHEHUs
MEXaHUYECKOM dHEpruu B OTCYTCTBHE cuil TpeHus: E = const.

[IpeBpanieHne MEXaHMYECKOM SHEPTUU IIPU HAJIMYUU CUIIBI TPEHMUS.

[IpocTeie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.

Peruar. MomenT cwist; M - Fl.

Ycaopue PaBHOBECHS pblyara:




M +M +..=0
[ToaBuxHBIN 1 HeTTOABWKHBIN O6510KkH. KITJ] mpocThIx MEXaHH3MOB,

n= Anonessan
Aﬂrpaqema

[laBiienue TBEpIOTO TENA.

(DOpMy.]'Ia JJIs1 BBIYMCIICHUSA JaBJICHUA TBépI[Ol"O TCIa:

_F
FP= G
1.21 JlaBnenue raza. ATMocdepHoe JaBieHue.
I'unpocraTtuyeckoe qaBieHNE BHYTPU KHUJIKOCTH.
®opmyJia 1715 BBIYUCIICHUS JaBICHUS BHYTPH KUIKOCTH:
P=pgh+Da,
1.22 3akoH [lackans. ['mppaBnuyeckuii npecc
3akoH Apxumena. Popmyna i ONPENECICHHUsS BBITAIKUBAIOLIEH CHIIBI,
JEHCTBYIOIEH Ha TEJI0, HOTPYKEHHOE B )KMJIKOCTh WJIN ra3:
1.23
Fo =P8V
VYcnosue naBanus tena. [InaBanue cy0B U BO3AyXOIJIaBaHUE
Mexanndeckue KoieOaHus. AMIUIMTYNA, NEpUOJ W YacToTa KoJeOaHWi.
194 ®dopmyia, CBSI3bIBAIOIIAs YACTOTY M NEPHO KOIeOaHUH]:
"L.,l' = i
T
195 MaremMaTuueckuii ¥ MNPy KUHHBIM MasTHUKUA. [IpeBpaiieHue OSHepruu Ipu
' Ko1e0aTeIbHOM ABUKEHUH
1.26 3aryxatomue Konedanus. BeinyxkaeHHble Konebanus. Pe3onanc
Mexannueckue BosHBIL. [IpononbHble M nonepedHble BOJHBL JlJIMHA BOJIHBI U
1.27 CKOPOCTh PacCIpOCTPAHECHUSI BOJIHBI:
b=v-T
198 3ByK. I'poMKOocTh M BbICOTa 3ByKa. OTpa)k€eHHWE 3BYKOBOM BOJIHBI Ha TI'DAaHHUIIE
' nByX cpell. MH(ppa3Byk U ynbTpa3ByK
Ipakmuueckue pabomoi
199 W3mepenue cpenHell IUIOTHOCTH BEUIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH

OPYXUHBL, KO3(pPUIMEeHTa TPEHHs! CKOJIbKEHHUS; pabOThl CHJIBI TPEHHUS, CHUJIIBI

yIPYTOCTH; CPeJHEeH CKOPOCTH JBHMXKEHHs OpycKa MO HAKJIOHHOW IJIOCKOCTH;




yCKOpeHHs OpycKa Tpu ABMKEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOTHl MU
nepuojia KosedaHMH MaTeMaTH4eCKOro MasTHHKA; YacTOThl W  Iepuoja
KoJIeOaHUH TPY>KUHHOTO MasiTHUKA; MOMEHTA CHJIBI, ACUCTBYIOIIETO Ha phIYar;
paboThl CWJIBI YNPYrOoCTH MNPH MOIBbEME Ipy3a C IMOMOILBIO HEMOABHKHOTO
0J10Ka; pabOTHI CUJIBI YIPYTOCTH MPU NOIBEME Ipy3a ¢ NOMOIIbIO MOJBUXKHOTO
OJ0Ka.

HccnenoBanue 3aBHCHUMOCTH apXMMEIOBOH CHUJIBI OT 00BEMa MOTPYKEHHOM
YacTH TeJa U OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOILEH CHIIBI
OT MAacChl TeJa; CUIbI TPEHUS CKOJIbKEHUS OT CUJIBI HOPMAJIbHOT'O AABJICHUS U OT
poJla IIOBEPXHOCTH; CWJIBI YIPYIOCTH, BO3HUKAIOIIEH B IPYXXHUHE, OT CTEIEHU
negopManuu MPYKHUHBI, YCKOPEHUs1 OpycKa OT yIiia HAaKJIOHA HAIlPaBISIONICH;
nepuojia (4acToThl) KosieOaHUH HUTSHOIO MasTHUKAa OT JUIMHBI HUTH; IEpUoJa
KOJICOAHUH TMPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a MU JKECTKOCTH TPYKUHBI;
UCCIICIOBAaHME HE3aBUCUMOCTU IepHoja KojeOaHHM HUTSHOTO MasiTHMKAa OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHs pblyara

1.30

1.31

Qusuueckue s61eHUS 6 Npupoode: TIPUMEPHl JBUKEHHUS C PA3IUYHBIMU
CKOPOCTSIMU B KHBOU M HEXKUBOU MPUPOIE, NEHCTBUE CHIIBI TPEHUS B IPUPOAC U
TEXHUKE, TPUIUBBI W OTJIMBBI, JBWKEHHE TUIaHeT (COJIHEUYHON CHUCTEMBI,
PEaKTUBHOE JBUKEHHE KUBBIX OPTaHU3MOB, PbIYard B TEJIE YEIOBEKa, BIUSHUE
aTMOC(EepHOTO NaBJICHUS HA >KMBOW OpraHW3M, IUIABaHHE PbIO, BOCIPHITHE

3BYKOB KUBOTHBIMH, 3EMJICTPACCHUC, ceiicMUu4YecKue BOJIHBI, YHaMH, 5X0

Texnuueckue ycmpoucmea: CHUIOMETP, NaTYUKU MOJOXKEHMS, PACCTOSHUS U
YCKOpPEHHS, JTWHAMOMETp, MOJIIMITHUKK, PAKeTbl, pbluar, TIOABIKHBIA H
HEMOJABIKHBIA OJIOKHM, HAKJIOHHAs IUIOCKOCThb, MPOCTBIE MEXAaHU3MbI B OBITY,
coOO0ILaroIMecs] COCyAbl, YCTPOWCTBO BOJAONPOBOJAA, TMAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOW HAcoC, apeoMeTp, 3XO0JIOT,

HCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

2.1

2.2

TEIIIOBBIE ABJIEHWA

OCHOBHBIC  TIOJIOKEHUSI  MOJICKYJIIPHO-KHHETHYECKOW  TEOPUU  CTPOCHHS
BerrecTBa. Mojenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOr0 COCTOSHHUI BEIIECTBA.

Kpucrammmueckue n aMmop¢Hsbie Tena

I[BI/I)KCHI/IC qacTul  BCIICCTBA. CBs3b CKOpPOCTH  ABHIXKXCHUA YaCTUll C

Temneparypoil. bpoyHosckoe aBmxenue, nuddysus

2.3

CMauuBaHue u KalmUJIISIPHBIC ABJICHUA

2.4

TennoBoe pacmIMpeHne U cxKaTUe




2.5

TennoBoe paBHOBecHE

Buytpennsist sneprus. Pabora m Temuomepenaya Kak CIOCOObI M3MEHEHHS

26 BHYTpPEHHEH dHEPruu
2.7 Bupl Temionepenadn: TeIIONPOBOIHOCTh, KOHBEKIIHS, H3TyUYEeHNE
HarpeBanne wu oxmaxkaenue Ten. KoawdecTBO  TEIUIOTHL. Y IelbHAS
28 TEINIOEMKOCTD:
O=cm(t,~t)
3aKOH COXpaHEHHsI DHEPTrUU B TEIUIOBBIX MpoIleccax. YPaBHEHHUE TEIJIOBOTO
29 Oananca:
O +0, +..=0
Hcnapenve u KouaeHcauus. V3MeHeHUWe BHYTpEHHEH JHEpruM B Ipoliecce
2.10 ucnapeHus U KoHjaeHcauuu. KuneHue SKUIAKOCTH. YJelbHas TerioTa
napooOpaszoBanus: L = Q/m
2.11 BnaxHnocTts Bo3nyxa
[InaBnenne u kpucraumzanus. V3MeHeHHEe BHYTpEHHEH DSHEpPruu MpH
MJIaBJICHUU U KPUCTAUIM3AIMH. Y IeTIbHAs TEIJIOTA IJIaBJICHUS:
2.12 Q
?L_}H
213 BuyTpenHsist sHeprus cropaHus TOIUIMBA. Y AeNbHAS TETIOTa CrOpaHus TOIUIHBA:
' q=0Q/m
2.14 [Tpunnumns! padoTs! TertoBeix aurateneit. KI1/ remioBoro aquraresns
Ilpakmuueckue pabomol
N3mepenne yaenbHOM TEMIOEMKOCTH METAIIMYECKOr0 LUIIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOM TeMIepaTrypbl (DUKCHPOBAHHOM
Macchl, B KOTOPYIO OIYIIEH HAarpeThlil IMIMHIpP;, KOJIWYECTBA TEIUIOTHI,
2.15 OT/JIAaHHOTO HArpeThIM IMJIWHIPOM, TOCIE OIMYCKaHWUsI €ro B BOJY KOMHATHOU
TEMIEPATypbl; OTHOCUTEIHHOW BIAXXHOCTH BO3/AyXa; YJIEIbHOW TEMJIOTHI
MaBjieHus Jpaa. lccnemoBaHwe W3MEHEHUsS TeMIIepaTypbl BOIBI  MpH
pa3JIMYHBIX YCJIOBUAX; SBICHUS TEIJIO0OOMEHA MPU CMEUIMBAHUU XOJOTHOU M
ropstueit BOJBI; MpoIecca UCTIapECHHS
Qusuueckue sA61eHUL 8 Npupooe. TIOBEPXHOCTHOE HATKCHHE W KalWJUISIPHBIC
2.16 SBIIEHUSI B TIPUPOJIE, KPUCTAIUIBI B Tpupoae, uznydeHue CoinHIa, 3amep3aHue

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKEe POCHI, TYMaHa, HHEsl, CHera




Texnuueckue ycmpoilcmea.‘ KalmnuJIJISAPBI, IPUMCPBI UCITIOJIb30BAHUA KPUCTAJIIIOB,

)KI/II[KOCTHBII‘/'I TEPMOMETP, AaTUUK TEMIICpaTypbl, TCPMOC, CUCTEMA OTOILIICHUA

247 JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOWHA, BUTATellb BHYTPEHHETO
CropaHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHU A
3.1 OnekTpuszanus Ten. /[Ba BUia 31eKTpUUYECKUX 3apsiioB
3.2 B3aumoneiictBre 3apsskeHHBIX Tell. 3akoH Kyiona
3.3 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa
34 Onekrpuueckoe mnone. Hanpsx€HHocTh anekTpuyeckoro mnois. IIpuHuun
' CYNEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu »snexrtpuyeckux 3apsaoB. JleiicTBUE 53JIEKTpUUYECKOrO IMOJsl Ha
' ANEKTpUUECKue 3apsanl. [[pOBOMHUKY U AUDIIEKTPUKHU
[TocTostHHBIN 2nekTpuyecKuil TOK. JlecTBus aekTpuueckoro Toka. Cuia Toka.
3.6 Hampsoxenue.
I=qg/t,U=A/q
3.7 DIIEKTPUUECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHHE:
' R =plis
3.8 3akon Oma a1t yuactka snektpuueckon nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I,=1,. U=U,+U,.: R=R +R,
3.9 [TapannenbHOE COETUHEHNE TPOBOIHUKOB PABHOTO COMPOTUBIICHUS:
U=U:I=I+1; Rz%.
CwmenianHble COeTMHEHUS! TPOBOIHUKOB
3.10 PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoynsa — Jlenua:
3.11 2
Q=I"-R-t
3.1 OneiT Opcrena. MarHuTHOe IOJIE€ NPSIMOTO IPOBOJHHKA € TOKOM. JIMHMH
' MarHUTHOM MHAYKIIMH
313 MarauTHoe T1oOJIe TOCTOSHHOTO MAarHuta. BzauMoaencTBHE MOCTOSTHHBIX
' MarHuTOB
3.14 JleiicTBrE MarHUTHOT'O MOJISL HA POBOJIHUK C TOKOM




3.15

Oneitel @apanes. SABnenne snekrpoMarHuTHON HHAYKUMHU. [IpaBuio Jlenna

Ilpakxmuueckue pabomul

W3mepeHne  3JIEKTPUYECKOTO  COMPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; PaOOTHI AIMEKTPHUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKAa, BO3HUKAIOIIETO B MPOBOJHUKE

(pe3ucTopsl, JamMIouKa), OT HANpPSHKEHUS HA KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTHU

310 COIIPOTHUBIICHUS OT JUTMHBI TTPOBOJIHUKA, IJIONIAN €r0 MONEPEYHOTO CEYCHUS U
YZIETBHOTO COMPOTUBIICHUS.
[TpoBepka mpaBwiia Ui SJIEKTPUYECKOTO HAMPSDKEHHS TIPU MOCIEA0BATEILHOM
COCMHEHUU NPOBOJHHUKOB; IpaBHJIA I CHIIBI DJIEKTPUYECKOTO TOKa TpHU
napajuieIbHOM COSIMHEHUH MPOBOJIHUKOB (PE3UCTOPHI U JIAMITIOYKA)
Qusuueckue senenus 6 npupooe: DICKTPUYECKUE SIBICHHS B aTMmocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPraHW3MOB, MarHUTHOE T0JIE€ 3€MJIH, APEiQ IMOJIIOCOB,
POJIb MATHUTHOTO TIOJIS ISl KU3HH Ha 3eMJIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTar,
CUETUYMK  DIIEKTPHYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,

3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsI), AICKTPUICCKUE
NPEIOXPAHUTEIH, DIEKTPOMATHUT, OSJIEKTPOJBUTATENbh MOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKA

3.19 DnexTpoMarHuTHbIC BOMHBI. [1IKana 3JeKTpOMarHUTHBIX BOJTH

3.20 JlyuaeBas Mmojienb cBeta. [IpsiMOTHHEIHOE pacipOCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus cera. [lockoe 3epkaio

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHUS CBETA

3.23 Hucniepcust cBera

3.4 Jlunza. Xoxa nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OmnTUYecKas cuia

' munsel: D = 1/F

3.25 I'ma3 xak ontnyeckas cucrema. OnTHYECKUE MPHUOOPHI
IIpakmuyeckue pabomol
W3mepenne onTuueckoil cuibl cobuparomiel JMH3bI, (POKYCHOTO pPacCTOSIHHSA
coOuparomied JuH3BI (IO CBOMCTBY paBeHCTBa pa3MEpoB IMpeaMera M

3.26 U300pakeHHsl, KOrjla MpeaMeT pPacHojoXeH B JBOWHOM (oOKyce), MmoKazaTens

MPEIOMIICHUS CTEeKIA.
HccnenoBanue cBoiicTBa M300paXKeHUSs, MOTYYSHHOTO C TIOMOIIBIO COOMparoieit

JIMH3BI, N3MCHCHHUA (bOKYCHOFO pacCTodHrA  JABYX  CJIOXKCHHBIX  JIMH3;




3aBUCHMOCTH YyTIJIa MPCJIOMJICHUA CBCTOBOI'O Jiyda OT yIJia MaJICHUA Ha I'PaHUIC

«BO3YX — CTCKIIO»

Dusuveckue s6neHUS 6 npupoae: 3aTMCHUA COJ'IHHa u .HYHI)I, oBETa TEI,

321 ONTUYECKUE SBJIEeHUS B atMochepe (1BeT HeOa, pedpakuus, pagyra, MEPax)
398 Texnuueckue ycmpoticméa: OYKH, TEpUCKOI, (QoToannapaT, ONTHYECKUE
' CBETOBO/JIBI
4 KBAHTOBGIE SABJIEHUA
i1 PanunoaktuBHOCTh. Anb(da-, 6era-, raMma-u3nydenus. Peaknuu anbda-u Oera-
' pacmaga
4.2 OmnsiThl Pesepdopna mo paccesnuto anbha-vactuil. [LnanerapHas Moiesb aToma
4.3 CoctaB aroMHOr0 sifipa. M3oTornbl
4.4 [lepuon nmonypacnaia aTOMHBIX sIIEp
4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apsA10BOI0 U MAaCCOBOTO YHCET
Qusuueckue s6leHUss 6 npupode. ECTECTBEHHBIA PaJMOAKTUBHBIA  (OH,
4.6 KOCMHUYECKHE JIyYd, PATAOAKTUBHOC W3JIYYCHHUE MPHPOJHBIX MHUHEPAJIOB,
JICHCTBUE PAJIMOAKTUBHBIX U3TYYCHUN Ha OPTaHU3M YEIOBEKa
47 Texnuueckue ycmpouicmea: CIEKTPOCKON, HHINBHIYaJbHBIN JT03UMETP, Kamepa

BI/IJ'IBCOHa, sAACpHad OHCPreTuKa




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

OBA3ATEJIBHBIE YYEEHBIE MATEPUAJIbBI U1 YUEHUKA
IIporpamma kypca ¢usuku ans 7—9 kinaccoB o0pa30BaTENIbHBIX OpraHMU3alui (aBTOPbI
H.B. ®unonosuuy, E.M. I'yTHUK)

YMK «®Pusuka. 7 kiaace»

1. ®usuka. 7 knacc. YueOnuk (aBrop A. B. Ilepsimikus).

2. ®usuka. Pabouas terpanp. 7 knace (aBropel: H. K. Xannanos, T. A. Xannanosa).

3. ®usuka. Pabouas terpaas. 7 kiace (aBropsl: B. A. KacesHoB, B. @. /IMutpuena).

4. ®uzuka. Terpaap s mabopaTopHbIX padoT. 7 kiacce (aBropel: H. B. ®unonosuy, A. I'.
Bockansin). 5. @usnka. Metoanueckoe nocodue. 7 kinace (aBrop H. B. ®unonosuy).

6. ®usuka. Tectsl. 7 knacc (aBropel: H. K. Xannanos, T. A. XannaHoBa).

7. ®usuka. CaMoCTOSITENFHBIE M KOHTPOJIbHBIE paboThl. 7 kiacc (aBTopbl: A. E. Mapos, E.
A. Mapon).

8. ®usmka. Jlmnaktuueckue matepuansl. 7 kinace (aBropsl: A. E. Mapon, E. A. Mapon).

9. ®usuka. Jlmaranoctuueckue padotel. 7 kinace (aBTopsl: B. B. Illaxmatosa, O. P. Illedep).
10. ®uzuka. CoopHHK BOonpocoB U 3an1ad. 7 kiacc (aBropel: A. E. Mapown, E. A. Mapos, C.
B. Ilo3otickuii).

11. Dnekrponnas popma yueOHUKA.

YMK «®usuka. 8 kiaace»

1. ®usuka. 8 kinacc. Yuebnuk (aBrop A. B. Ilepbiukun).

2. ®usuka. Pabouas trerpans. 8 kimacc (aBrop T. A. XaHHaHOBA).

3. ®usuka. Pabouas terpaas. 8 kiace (aBropel: B. A. Kacesnos, B. @. /Imutpuena).

4. ®usuka. Terpans g nabopatopHbx padot. § kiace (aBropel: H. B. ®dunonosuy, A. I
Bockansin).

5. ®uszuka. Meroaunueckoe nocobue. 8 knacc (aprop H. B. ®unonosuy).

6. ®usuka. Tectsl. 8 knacc (aBTop H. U. Cnennena).

7. ®uzuka. CaMoCTOsTENbHBIE U KOHTPOJIbHBIE paboThl. 8 kiacc (aBTopbl: A. E. Mapon, E.
A. Mapon).

8. duzuka. [lngaktuyeckue matepuansl. 8 kiacc (aBropsl: A. E. Mapow, E. A. Mapon).

9. ®usuka. lnarnoctuueckue padotsl. 8 kiace (aBropsl: B. B. Illaxmatosa, O. P. [lledep).
10. ®usuxa. CoopHUK BOIpOCcoB U 3as1ad. § kiacc (aBTopsl: A. E. Mapown, E. A. Mapos, C.
B. Tlo3zoiickuit).

11. DnexTponHas popma yueOHHKA.

YMK «®u3uka. 9 kiaace»

1. ®uzuka. 9 knacc. Yuebnuk (aBropsl: A. B. Ileperiukun, E. M. I'yTHUK).

2. ®usuka. Pabouas tetpans. 9 knacc (aBropsl: E. M. I'yrauk, W. I'. Bnacosa).

3. ®usuka. Pabouas Terpans. 9 knacc (aBropsl: B. A. KacbsHos, B. @. Jlmutpuesa).

4. ®usuka. Terpans ans nabopatopubix padot. 9 kiacc (aBropsl: H. B. ®wmionosuy, A. T
Bockansin).

5. ®usuka. Meroauueckoe nocodue. 9 knacc (aBropel: E. M. I'yTHuk, O. A. UepHuKoBa).

6. ®usuka. Tectsl. 9 knacc (aBTop H. U. Cnennena).

7. ®uzuka. lnnaktudeckue Marepuansl. 9 kimacc (aBtopsl: A. E. Mapon, E. A. Mapon).



8. ®usnka. COopHHUK BONpOoCcoB U 3a1ad. 9 kiacc (aBropsl: A. E. Mapon, E. A. Mapos, C. B.
[Tozotickmit).
9. DnekTpoHHas Gopma yueOHHKa. KOMIUIEKT HATJIAIHBIX TOCOOHIA.

METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

Tadauubl 0011ero Ha3HAYEHU S

1. Mexxaynapoanas cuctema equautl (CH).

2. [IpucraBku asis 00pa3oBaHMs NECATUIHBIX KPATHBIX U IOJIbHBIX SMHHII.

3. ®u3nvecKue NOCTOSIHHbIE.

4. llIxana »JIeKTPOMArHUTHBIX BOJIH.

5. IIpaBuia o TexXHUKE 0€30MMaCHOCTH NP paboTe B KAOMHETE (HU3BHKHU.

6. Mepbl 0e30macHOCTH MpPH TIOCTAHOBKE W MPOBEACHUU J1a0OpPaTOPHBIX pabdoT o
ANEKTPUYECTBY.

7. IlopsiAoK peleHns KOJINYECTBEHHBIX 3a1a4.

TemaTnueckue TadJAMLBI

. bpoynosckoe neuxenue. Auddysus.

. U3mepenue temneparypsl.

. ArperatHble COCTOSIHUS BELIECTBA.

. Manowmerp.

. bapomerp-anepou.

. Ctpoenue atmochepsl 3emiu.

. ATMocepHOe TaBiIeHHE.

. [ToBepxHOCTHOE HATSKEHUE, KAMWIISIPHOCTD.
. [InaBnenue, ucnapeHue, KUIEHUE.

. Kpucrammueckue BemecTsa.

. BHyTpeHHss sHeprus.

. Tennon30ysIMOHHbBIE MAaTEPHUAIIBI.

. JIBuraTenb BHyTPEHHETO CTOPAHMUSL.

. KIIJI TeryioBoit MalimHel.

. Mopenu ctpoeHus aToma.

. Cxema ombiTa Pesepdopna.

. llenHas sinepHas peakiuusi.

. Conmneynas cucrema.

. JIyHna.

. [ImaneTsl 3¢eMHOM TpyTIIBL.

. [I1aHeThI-TUTaHTHI.

. Mansie Tena CoTHEUHON CHCTEMBI.

. [IprOopbI MATHUTOSTEKTPUUECKON CUCTEMBI.
. JIBUraTens mocTOSIHHOTO TOKA.

. Tpancdopmarop.

. DHEpreTuyecKas cucTema.

. Cxema ruipo3neKTpOCTAHIINH.

. [lepenayva u pacnpeneneHre 3MEKTPOIHEPTHH.
. SlnepHBIN peakTop.

. 3aTMEHMUSL.

. OnTudeckue MpudOPEI.

. I'ma3 kak onruyeckas cucrtema.

. 3emuist — mutaneta ConHeuHoit cuctemsl. Ctpoenue ComHia.
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34. 3Be3nrnl.

35. OTHOCUTENBHOCTD JIBUIKECHHUS.

36. TpaekTopusi JBUKECHUSI.

37. Bropoii 3akoH HetoToHa.

38. Bunbl nedopmanmii 1.

39. Bunsr nedopmanmii 11.

40. PeakTHBHOE IBH)KEHUE.

41. Kocmuueckuit kopabiab «BocTok.
42. PaboTa CHIIBI.

43. Mexannyeckue BOJIHBL. KOMIUIEKT MHOpPTpeToB ais KaOuHeTa (QHU3UKH (Mamka C
NBAILIATHIO IOPTPETAMH).

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

https://lesson.edu.ru/



