


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 (enepanbHOU paboueit mporpaMmbl BOCIUTaHUS U
Konnenmuu npenogaBanus yueoHoro npeamera « Pu3ukay.

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

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

[TporpamMMma 1o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHOro MaTepuana
Mo rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTD
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
ydeTe BO3pPACTHBIX OCOOCHHOCTEH 00yYaronmxcsi.

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

®du3zurka sABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAy4HYIO0 KapTUHY MHpa, MPENOoCTaBiseT Haubojiee SICHbIC
oOpa3lbl MPUMEHEHUsI HAyYHOTr0 METOJa MO3HAHUA, TO €CTh CIoco0a MOTydYeHHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Onna W3 TiaBHBIX 3a7a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPaAaMOTHOCTH H
UHTepeca K HayKe y 00y4aronuxcs.

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

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;



HHTCPIPCTUPOBATH AAHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA JJIA
IMOJIY4YCHHUA BBIBOJOB.

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

Lenu nzydenust GU3uKu:

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

pa3BHUTHE MPEACTABICHUI 0 HAYYHOM METO/IE MO3HAaHUA 1 (OPMUPOBAHNE
HCCIIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHHUSM;
(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.

JlocTikeHne 3THX Iejiel MmporpaMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIINX 3a/1ayu:

npuoOpeTeHNe 3HAHWW 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
MIPaKTHKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HaOJI01aTh IPUPOTHBIC SIBJICHUS M BBITIOJHSATH OTIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HUCCIEIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

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
JTOCTIKCHUSIX (DU3UIECKON HAYKH.



OO11ee ynCIIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4YeHUs (PU3MKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 1acoB (2 yaca B HefeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

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



COJAEPKAHUE OBYUYEHUA

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

@®uszuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBIICHUS:
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 TUIMIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUeCcKuX SIBICHHUM C MTOMOIIBIO MOIeen

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 TBEPJOTO TEA.

4. OnpeneneHue pa3MepoB MaJbIX TeEl.

5. M3mepenue Temmeparypbl NpH MOMOIIU >KUIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIOTE3bI: JAIBHOCTH IMOJETA
[IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.

IlepBoHava/ibHbIE CBEJACHUSA 0 CTPOCHUM BellecTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBrkenne yactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TeMriepatypoii. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHMS BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCcOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauyuu.

1. HabmroneHnue 6pOoyHOBCKOTO JBUXKCHHUS.

2. Habmonenue nuddysumn.



3. HabGmonenue — sBneHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJIOM psOB (C  HCIOJIBb30BAaHUEM

dboTtorpaduii).

2. OnbIThI IO HAOJIIOACHHIO TEIUIOBOIO PACIIMPEHUS ra30B.

3. OnbITel 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

/IBMKeHMe U B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBWXKEHHUH. Pacuer mytu u
BPEMEHU JBUKECHUS.
SlBnenne nHepuMM. 3aKOH HMHEPUUHM. B3aMMoaenCcTBHE TENl KaKk NPUYMHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBSA3b IIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHULE
00BbEMa BEIIeCTBA.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. U3mepeHne cuibl ¢ MOMONIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTy. Cuila TsKeCTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Crnoxenune
CWJI, HAlIPaBJICHHBIX 110 OJHOM npsiMoi. PaBHoxelicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHne MexaHU4eCcKOro JBUKEHUs Tejla.
2. N3mepeHune CKOpOCTH MPSAMOIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBieHUs HHEPLHH.
4. HaOmroneHue n3MeHeHUs! CKOPOCTHU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. CIl0)EeHue CUJI, HAaIPaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopnvie pabomel u onvimol.
1. OmnpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. Ompenenenrie CpeHEM CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
Omnpenenenue IOTHOCTH TBEPIOTO TeNA.

4. OMNBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
NPY>KUHBI OT PUIIOKEHHON CHUJTBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJl, JKUAKOCTEH U ra3os.



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 JaBJICHUS KUJIKOCTU OT riayOunbl. ['mapocratmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

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

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

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.
Coobmiaroiuecst CoCcy/ibl.
['mppaBnuyeckuii mpecc.
[IposiBrieHne neMCTBUSA aTMOCHEPHOTO JABICHHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcioBHe IUIaBaHUsI TEJI: TIJIABAHUE WU TTOTPY>KEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopnvie pabomel u onvimel.
1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
MOTPYKEHHOE B KUJKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BhEMA MOTPY>KEHHON B JKUJIKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
PaGoTa 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [I[pumeHeHue mpaBusiia paBHOBECHsI phiuara K 0JI0Ky. «30J10TOe
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npaBuiio» Mexanuku. Koaddurment nonesnoro aeiicteus (nanee — KI1J[) mpocTeix
MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

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

Jemoncmpayuu.

1. Ilpumepsl NIPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJia 10

TOPU30HTATBHON OBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

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

TenJioBbie ABJICHUA.

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

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBOe pacliupeHre U CKaTHE.

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

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

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

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Hemoncmpauyuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HabnrogeHue TemioBoro paciupeHus Teul.

W3meHeHue paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue IpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMHU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. HabnrogeHnune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MIMIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3JQyXa OT €ro
0o0bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUnmoOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

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

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

DJIEKTPUYECKHEe U MATHUTHBIEC SIBJICHHS.

Onekrpusanus Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. B3aummonencTsue
3apsOKEHHBIX  Tel. 3akoH KysoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsAI0B U PACCTOSHUS MEXKTY TE€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYNEPHO3ULIMHU MEKTPUIECKUX IT0JIEH (HAa KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenue aroma. [IpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

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

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

PaGora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyms—JIeHna.
DOneKTpuYecKre Lenu U MOTPEOUTENH 3IEKTPUIECKON sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTtostHHBIE MarHUTHL. B3anmoaeicTBE IOCTOSSHHBIX MArHUTOB. MarHuTHoe
noyie. MarautHoe mosie 3eMJIM W €ro 3HadyeHHWe I Ku3HH Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKA. [[pMeHeHne 3JIEKTPOMArHUTOB
B TEXHHUKE. J[eCTBME MAarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb
MOCTOAHHOTO TOKa. McCrnonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

OnbiTel @apajes. SBieHrE dIEKTpOMarHuTHON MHAyKIMU. [IpaBuio JleHna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pozia 3JIEKTpUUECKUX 3apsS0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIUSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKH TOCTOSSHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIM pasps.
. U3mepenune cuiibl TOKa aMIIePMETPOM.
. U3Mmepenne 351eKTpuuecKkoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. BzanmoencTBue moCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXXHOCTH PA3ACIICHUS ITOJOCOB MATHUTA.
. MozienrpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJII HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHON MHIYKIIHH.

OmneiTel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePaATOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIOJECHUIO DJJICKTPU3ALMHU TEeN HWHIAYKIUEH U 1OpH
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JARJIEKTPUKHU.

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

N3mepenune 1 peryJupoBaHue HaNpsHKEHUS.

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

OMBbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIrOo
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUU
PE3UCTOPOB.

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

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

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

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



19. KoHcTpynpoBanue u uzydeHue paboTsl JIEKTPOIBUTATEIS.

20. U3mepenue KIIJl anmekTpoaBUraTesIbHOW yCTaHOBKH.

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

9 KVIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JOBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHUs. PaBHOMepHOE mNpsiMOIIMHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKEHHH.

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

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

IIepseiit 3ak0H Hprorona. Bropoy 3axkoH Herorona. Tperuii 3akon HeroToHa.
[IpyHLIMT CynepO3uIUU CHJL.

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

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

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

Nmnynec tena. Mi3menenue mmmyiibca. UMmynibc CUiibl. 3aKOH COXPaHEHUS
UMITyJibca. PeakTHBHOE ABUKEHHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHus. CBs3b 2HEPruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHune MexaHM4eCKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHME MNyTeW U TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.
N3mepeHne cKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHMUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



9.

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

Habnronenne MexaHM4eCKUX SBJICHHM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3MKU.

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

Haburoienue paBeHCTBa CUII IIPYU B3aUMOJIEHCTBUY TEIl.

M3meHeHune Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua nMmItysibca Ipyu B3aUMOJCHCTBUM TEN.

[TpeoOpa3oBanus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHMe UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKECHUH TeEJIA MO IEUCTBUEM
TPYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

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

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

OnpeneneHue yCKOpPEHHs] Tejla MpU PAaBHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOU ITIOCKOCTH.

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

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

HccnenoBanre 3aBUCUMOCTH  CWJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue koddGuieHTa TPEHUS CKOJIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre padOThI CUJIbI TPEHUS IPY PABHOMEPHOM JIBUYKEHUU TeJa I10
TOPU30HTAJIBbHON MOBEPXHOCTH.

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

N3yuyeHune 3aK0HA COXpaHEHHs SHEPTHH.

MexaHuuyeckHe K0J1e0aHus ¥ BOJIHBI.



KonebatenbHoe aBmkenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJI€OaHMil: Iepro,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasTHUKH. [IpeBpanienue
DHEPrUM MPH KOJIeOATETbHOM JIBH)KEHHH.

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

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

Hemoncmpauuu.

1. HaOmromenue koJjieOaHWM TeI IIOH HAEUCTBUEM CHJIBI TSDKECTH W CHIIBI
YOPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTU U Ha MPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnipocTpaneHne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKUMN PE30OHAHC.

./Iaﬁopamopnbte pabomul u onvimol.

1. OnpeneneHue dYacTOThl W Mepuojia KOJEeOaHMH MaTeMaTUYECKOTO
MasTHHKA.

I L

2. OmpeneneHuie 4acTOThl M IEPHOJa KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHHI MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.

4. VccnemoBaHue 3aBUCHMOCTH MEPHOIAa KOJIeOaHUN MPYKMHHOTO MasiTHUKA

OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KoJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb  Mepuoja  KoJeOaHwuit
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOHOTO TaeHUS.
DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

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

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopnsie padomul u onvimol.
1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.
CeeTroBbI€ SIBJICHHS.

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

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

JIunza. Xop nyued B inH3e. OnTudeckas cucrema poToarmapaTra, MUKpOCKOIa
u Teneckona. ['na3 kak ontuyeckas cucrema. bim3opyKoCcTh U 1aTbHO30PKOCTb.

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

Jemoncmpayuu.

[IpssmMonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

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

OnTuueckuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEeHUBAIOLIEH JIMH3E.

[Tomyyenune n300paxeHuit C MTOMOIIBIO JTUH3.

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

11. Pa3noxenue 6e5oro cBera B CIEKTP.

W X Nk W E

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

Jlabopamopnvie pabomel u onvimol.

1. HMccnenoBanue 3aBUCUMOCTH yTila OTPAKECHHS CBETOBOTO Jiyda OT YIJIa
najCHUSI.

2. M3ydeHwne xapaKTEPUCTHK U300paKCHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnenoBanme 3aBUCUMOCTH yTJjia MPEIOMIICHUS CBETOBOTO JIy4a OT yIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

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

6. OTBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OmBITHI TIO BOCHPHSTHIO IBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
I[BETOBBIC (DMIIBTPHI.



KBaHnToBbIE fiBJICHUS.

OmnbiTel Pesepdopaa u minanerapHas mozens aroma. Mogens aroma bopa.
HcnyckaHue u Nnorniomenne ceera aroMoM. KBaHThI. JInHEN4YaTble CIEKTPHI.

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

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

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

Jemoncmpayuu.

1. CrHeKTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimel.

1. HaOnroaeHue CIIONIHBIX U JUHEHYATHIX CIIEKTPOB U3JIyUYEHUS.

2. HccnenoBaHue TPEKOB: MU3MEPEHHE SHEPIUU YACTHUIBI 1O TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOIIUN MOIYJIb TIPEAHA3HAYEH JJIsI CUCTEMATU3alUN
1 000011IeHUS TPEIMETHOTO COJIEP KaHUs U OTBITA IEATEIIbHOCTH, IPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (U3MKH, a TakyKe JJIsi MOJATOTOBKM K OCHOBHOMY
roCyJIJapCTBEHHOMY JK3aMEHY 10 (pu3uke ajis 0Oydarommxcsi, BHIOPABIIMX 3TOT
y4eOHbII IpeIMeT.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JIEeATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00eCeurBaeTcsl JOCTHXKEHUE MPEIMETHBIX U
METaNpeMETHBIX  [UIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, GOpMHUpPYETCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAyYHBIX METOJOB HCCIIECIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHUE
SBJICHUSI, TPUMEHSsS TMOJy4YeHHBbIC 3HAHUS, penaTh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIEC.

[IpuHIMOMATBHO AEATEIbHOCTHBIN XapaKTep IaHHOTO pa3jielia peaausyercs 3a
CYET TOr0, UTO OOYUAIOIIHECS BBITIOIHSIOT 33JJaHUsI, B KOTOPBIX UM MPEJIaraeTcsi:



HAa OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTbh W HAYyYHO OOBICHSTH
bu3ndecKue SBICHUS B OKPYIKAIOIIECH MPUPO/IC U TTIOBCETHEBHOM JKU3HMU;

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

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

Kaxmgas w3 TeM JaHHOTO MOIYJS BKIIOYAeT OKCIEPUMEHTAILHOE
UCClIeIoBaHHEe 000O0IIaroero xapakrepa. MoIylb 3aBEpIIAETCS MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00pa3oBaHusl.



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

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

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

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

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYKJIEHUH OOILIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHME BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JESITEIBHOCTH
YUYE€HOrO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KadyeCTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

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

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJLTYPbl 310POBbSI W  3MOLMOHAJIBLHOIO
0J1aronoJry4us:

- OCO3HaHWE IIEHHOCTH Oe3o0macHoro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

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

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTH€ B PEIICHUU MPAKTUYECKUX 3aJay (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIIKX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



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

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

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

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

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

e - TIOTPEOHOCTH BO B3aWMOJICUCTBUM TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (PU3NYECKOM HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IPYTHX;

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

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

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

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

e - CTPEMJICHME aHAJIM3UPOBATh U BBISBIIATH B3AMMOCBSI3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHCTBHN C Y4YETOM BIIMSAHHMS Ha OKpYXaroUlyk Ccpexdy,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbrare ocBoeHUs MPOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuwatomerocs OyayT copMHUpOBaHBl MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YUCOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJSATUBHBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

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



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTUBOPEYHS B PaCCMaTPUBACMBIX (paKTax,
JTaHHBIX W HAOJIIOICHUSAX, OTHOCSAIIMXCS K (DU3HUUSCKUM SIBIICHUSIM;
BBISBJISTh TPHYNHHO-CJICACTBCHHBIC CBS3M IIPH HM3YYCHUU (PHU3NICCKUX
SIBJICHHI M MTPOIIECCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJIBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

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

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:

MCII0JI30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT MTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIaHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIeAOBaHUE (PU3UUECKOTO
SABJICHUS;

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

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

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

Pa6ora c nndopmanueii:

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

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

CaMOCTOATENILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4yll  HECIIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoi 1 MX KOMOWHAIIASMH.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUSA:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuayia, pe3yJbTaToB JIA0OPaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
O1arokeaTeIbHOCTH OOIICHUS;

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

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



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

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

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

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHS.

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

Camoopranuzamnus:

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

OPHUEHTHUPOBAThCS B  PA3NHYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYyaIbHOE, TIPUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmon);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellleHus GU3NUECKON 3aa4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh TIPeIjiaracMbie BAPUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro HMCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBAaTh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBHUSM;

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

ITPEAMETHBIE PE3YJIBTATDBI



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

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

paznuyath sBiaeHus (AudQdy3us, TEIIOBOE JBH)KEHHE YaCTHUIl BEIECTBA,
PAaBHOMEpPHOE  JBWIKEHUE, HEPAaBHOMEPHOE JBWXKEHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpalleHUsl, Iepeada JaBjIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMHU U ra3amH,
aTMOC(PEpHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPALLEHUS MEXaHMYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaThb NPOSBICHUE HW3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UUYECKUE SIBICHUS B MPUPOJIE:
OPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMoc(epHOro JaBJICHUs Ha >KMBOW OpraHU3M, IUIaBaHHUE PbIO, pblYard B
TeJe 4YeJ0BEeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33aJauy B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
¢uznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHssI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSXKECTH, BEC Tela,
cujia TpeHus, JaBjaeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAs
CWJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
NOTEHIMAIbHASL JHEPIHs), NpPH ONUCAHUU MPABWIBHO TPAKTOBATH
(bu3nYECKUit CMBICI UCTIONb3YEMbIX BETUUYHMH, UX 0003HAYCHUS U €TUHUIIbI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJbl, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMHM BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOXKEHHs CUJT (BAOJb OJTHOW MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBuiIo paBHOBecus pbryara (OJoka),
«30JI0TO€ IIPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHMYECKOU



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

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

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

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3INyaTh U UHTEPIPETUPOBATH IMOTYYEHHBIH
pe3yabpTaT, HaXOAUTh OLIMOKH B XOJAE OIbITa, JEJIaTh BBIBOABI MO €ro
pe3yibTaTam;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYeCcKuX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHUs, 3alUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

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 JABMKYILETOCS Tela OT BPEMEHU JIBHXKEHUSI TeJa, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOIIAANA CONPHUKOCHOBEHHMS TEJI, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH Tejla U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJlaBaHus TeJl, YCIOBUU paBHOBECHUS pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOUpaThb YCTaHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaio)KEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOMUIlT W TpauKOB, JENaTh BBIBOJLI MO pPE3yIbTaTam
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYICCKUX BEIMYMH (TUIOTHOCTH
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJIA, JCHCTBYIOIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JAEWCTBUA  MPOCTHIX
MEXaHU3MOB), CIEAys NPEIJI0KCHHOW WHCTPYKIUU: TMPH BBITOTHCHUH
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYEHUE HCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
0o00opy10BaHUEM;

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

NPUBOAUTh  MpUMEphl  (HAXOauTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH 17151 oOecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3I0POBBS U COOTIOICHHS] HOPM
IKOJIOTUYECKOTO TTOBEJICHHS B OKPY KaIOIIEH Cpeie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uH(pOpPMAITUIO, KOTOpas SIBJISCTCS TMPOTHBOPECYMBON MM MOXET OBIThH
HEOCTOBEPHOM;

WCITOJIB30BAaTh MPHU BHITTOJTHCHHH YUYEOHBIX 3aJaHUN HAYyIHO-TTOMYJIIPHYIO
JIUTEPATYPY HPUUIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaAeTh NpUEMaMHU KOHCICKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOJInyHO AesiaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
y4eOHBIX WCCIEAOBAHMM, TP 3TOM TPaMOTHO HMCIOJb30BaTh M3yYCHHBIN



MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

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

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

UCITIOJIB30BATh MOHATHSA: Macca U pa3MepPbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTATUINYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII M HEHACHIIIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWUIIPHBIE SIBICHHUS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJI€HHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
ANEKTpU3aLUs TeNl, B3aUMOJEHCTBUE 3apsA0B, JEHCTBUS IIIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKIIKSA)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B NPHUPOJE,
KpUCTaulbl B Ipupoie, usiydyeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, AJEKTPUUECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend MoarCcoB, poJib MArHUTHOTO MOJIS JJIs )KM3HU Ha 3eMJle,
NOJIIPHOE CHUSHHE, NpPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
y4eOHY10, BBIACIATh CYLIECTBEHHBbIE CBOMCTBa (MPU3HAKU) (U3UYECKUX
SIBIICHU;

OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHMS, UCTIOIB3YS
¢duznyeckue BeIMUMHBI (TeMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJTUIECTBO
TEIUIOTHI, YJEJIbHAs TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBJICHUS, yJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJeibHas TEIIoTa
CrOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM



MalIllUHbl, OTHOCUTEIbHAS BIIA)KHOCTh BO3/1yXa, SJIEKTPUUECKUH 3apsil, Chiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOIHUKA,
yAEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJECKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3HUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €TUHUIIBI (PU3UUYECKUX BEITUYHH,
HaXOJUTh (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpauKyd H3yYCHHBIX 3aBUCHMOCTEH
(bU3UYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUUYECKOM TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHLUIN CYNEPHO3UIMUA MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMS 3apsija, 3akoH OMa JyIs yyacTka LenH, 3aKOH
Jxoyna—JleHna, 3aKk0oH COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA U 3alUCHIBATH €M0 MAaTEMATUUYECKOE BHIPAKECHHE,
OOBSICHATh (PU3MUECKHUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTyallMi MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
IaroB ¢ Omnopoi Ha 1-2 W3y4EHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUIA,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumats pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHaJINM3a
YCJIOBUSL 3a/lauyd 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX [JIS  peIIeHHUs 3aJa4yd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUIsi €€ pelieHus, NPOBOJAUTH PAcuéThl M CpPAaBHUBATh
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpoOOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
(bU3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHWE HCCIEIOBAHUS, BBIICISATH
MPOBEPSIEMOE  MPEAINOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPSIKA
MIPOBEJICHUSI UCCIICIOBaHUs, JIeJaTh BHIBO/IBI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS H
HarpeBaHusi MpU H3IYUYECHHH OT I[BETa U3JIyyarolled (Morjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTypbl KUAKOCTH U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3aLMsl TEI W B3aUMOJICHCTBHUE
ANEKTPUYECKUX 3apsAJI0B, B3aWMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yaJM3allsi MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJII Ha MPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTA,
CBOMCTBa dJEKTPOJABUTATENsI MOCTOSHHOTO TOKa):  (OpMYJIUpOBATH



IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0OBaHUs, OMUCHIBATH XO/I OTbITa U (DOPMYJIHPOBATH BHIBOIBI;
BBIIIOJIHATDH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BIIAYKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSDKEHUS C KCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUA U YAEIBHOTO COIPOTUBIICHHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYLIEr0 4epe3 MPOBOAHUK, OT HANOpsDKEHUs Ha  [POBOJIHUKE,
WCCIICIOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUE TAOIUI] U TPaPUKOB, 1€/1aTh
BBIBO/IBI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAeNIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJAHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CII€ysl MPEIJIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM UKCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, apOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUYECKOM BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpuMepHI), AIEKTPUUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3WYECKHUX SIBJICHUH M HEOOXOIUMBIE
bu3nuecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DJIEKTPUYECKUX LENend ¢
NOCJIEIOBATEIbHBIM U NAPAJUIEIbHBIM COCINHEHUEM 3JIEMEHTOB, pa3audas
yCIIOBHBIE 0003HAYEHHUSI JIEMEHTOB AJIEKTPUUECKUX LICTIEH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh WHGOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUNW B TIOBCEJIHEBHOM



KU3HU 1)1 obecrieyeHusi 0€30MacHOCTU MpH OOpalieHnu ¢ nmpudopaMu u
TEXHUYECKUMHU yCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOACHUS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH Cpelie;

OCYIIECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIICIATH HH(DOPMALIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN Y4E€OHBIX 3aJJaHUI HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3HUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMAMHM KOHCHEKTHUPOBAaHUS TEKCTA,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o0mias MHGpOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJEpKaHusl, B TOM YKCJIe IMyOJINYHO NPEACTABIATh PE3YJIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYEHHBIM TOHATUUHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYIUIEHUE NTPE3EHTALINEH;

IPU BBIOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeiesaTh OOS3aHHOCTH B TpYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTh 3a BBHIMOJHEHUEM IIaHa EUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
JeSITEIbHOCTD TPYIIIbI, BHICTPaUBaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

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

UCIIOJIB30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHHUS, Nedopmanus
(ympyrasi, miacTHYecKas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3Ku, UEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
LHEHTpP TSDKECTH TBEPJOTO TeJa, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPa3BYK, JIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AJIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1adbHO30PKOCTb,
CIIEKTPBI UCIYCKaHUsI W TOTJIONMIEeHUs, alib(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIBI, SIICPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 10 OKPY’KHOCTH, B3aUMOJEHCTBHE
TEJ, pEaKTUBHOE ABIKEHHE, KojeOaTelnbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE JABUKEHHUE, OTPaKEHHUE



3BYKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHHWE M NPETIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOKEHUE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

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

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUSA, UCIIOIB3YS
(du3nueckue BeNWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJbC Tela, HWMIIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHuM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEJIOMJICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BETUYHMHY C APYTMMH BEIUYHMHAMM,
CTPOUTDH rpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs HMMITYJIbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsAI0BOTO U MAaCCOBOT'0 YUCEN
IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alIUChIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;



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

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHMIA ),
UCIIOJNB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BEIMYMHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3ajaui 3allMChIBaTh KPATKOE YCIOBHE, BBISBIATh
HEJOCTAIONINE WM W30BITOYHBIE TaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMBbIE ISl PEIIECHUs, MPOBOAUTH pPAcU€Thl M  OLICHUBATH
PEATUCTUYHOCTH TOTYYEHHOTO 3HAYCHUS PU3NIECKON BETUIHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
($u3NYECKUX METO/IOB, MCIONb3Yysl OMHCAHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOMIOACHUHN U OIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢u3nyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbroToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTh NEpHUOAa KOJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTATYAbl MAJIBIX KOJeOaHUM, MPSIMOJIMHEITHOE PaCIIPOCTpaHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
000pyIOBaHUs, OMMCHIBATH X0/l OTBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpellHee 3HAaYeHUe u3MepseMold BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTEILHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHHUsl CBETa OT yrIjla MaJeHUs W yria MpeIoMJICHUs OT YIJa
NajicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTHU



¢uznyecKkux BEIMYMH B BUAE TaONMUI U rpaduKOB, NIejaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BAHNUS;

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

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

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

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YUYEHHBIX MNPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOpPOHM HAa WX omucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HaHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB MPHU
pelieHnrn  y4eOHO-NPAaKTUYECKUX 3aJad, ONTHYECKHE CXEMbl JUIs
MOCTPOEHUS U300PAKEHUI B IITIOCKOM 3€pKajie M COOMparoIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NIl obecrieueHusi 0€30MacHOCTH Tpu oOpaIreHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJCHUS B OKPY KAIOIIEH Cpeie;

OCYIIECTBIISITh TOWUCK HMHPOpMAIMK  (PU3NYECKOTO COJCpKAHUSI B
HuTepHeTe, caMOCTOATENBHO (OPMYIHUPYsI MOMCKOBBINA 3allpoc, HAXOAUTh
NyTU ONpeesIeHUs] JOCTOBEPHOCTH MOJIYYEHHON MHQOpMAIK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX UICTOYHHUKOB,



UCIIOJIb30BaTh MPH BBIMOJIHEHWN YUYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO
JAUTEepaTypy (HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIE MaTepUabl, PECYPCHI
cetu VHTepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
nyOJIMYHO TPEICTABIATh PE3yIbTaThl MPOSKTHOM WM UCCIEI0BATENbCKON
JNEATEIBHOCTH, TIPU O3TOM TIPAaMOTHO  HCIOJIb30BaThb  W3YYCHHBIN
NOHATUUHBIM anmapar u3ydyaeMoro pasaena (U3UKH U COMPOBOXKAATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4€ToM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
bubnunoreka LIOK
1.1 dusuka - HayKa 0 IIPUPoL 2
Y PHPOA https://m.edsoo.ru/7f416194
bu6 K
1.2 dusnyeckue BEIMINHBI 2 1 uomorexa IO
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHEIN METO, IIO3HAHUS 2 1 bubmorexa [OK
) Y s https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBonauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
bu6nmorexa LIOK
2.1 CtpoeHue BemecTa 1
TPOCHHE BEIIECTB https://m.edsoo.ru/7f416194
27 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII ) | bubnnorexa [JOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
2.3 ArperaTHble COCTOSIHHS BEIIECTBa 2
p B https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Pa3nen 3. /IBu:xeHue u B3aumMo/ieiicTBUE TeJl
3.1 MexaHndeckoe OBIKEHIE 3 bubmorexa LHOK

https://m.edsoo.ru/71416194



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

bubnunoreka LIOK

3.2 n 4 1
HEPIHAL, Macca, IIOTHOCTE https://m.edsoo.ru/7f416194
bu6nmorexa [IOK
33 Cuna. B 14 2
1t BB et https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U ra30B
41 JHaBnenue. llepenaua naBiaeHust TBEPAbIMU 3 bubmmoreka [JOK
' TelaMH, JKUAKOCTSIMHU 1 Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 JlaBerne KHAKOCTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.3 A 6
TMOCHEpHOE AaBICHHE https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnnorexa [{OK
) B HUX TEJIO https://m.edsoo0.ru/7f416194
Hroro no pazneny 21
Pa3pnen 5. Pa6ota u MOIIHOCTB. JHeprust
bu6mmoteka IIOK
5.1 P 3 1
aboTa 1 MOIHOCTH https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
5.2 I1 5 1
POCTHIE MEXATHIMEL https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
53 M 4 1
CRAMIACCRA JHeprit https://m.edsoo.ru/7f416194
Hroro no pasueny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 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
HanmMeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3gen 1. TensioBbIe ABJICHUSA
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa LHOK
) P - https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI
)1 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 I1 i i 20 2
OCTOSIHHBIN 3JIEKTPUUYECKUIN TOK 7 hitps-//m.cdsoo.ru/7f4 181 ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 C) 4
FICKTPOMATHITHAT MY KIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBULIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 4 14.5



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUS
11 MexaHUYeCKOE ABHKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONMCAHUSA https://m.edsoo.ru/7f41a4a6
bu6 K
1.2 BsaumoneiictBue Ten 20 1 3 nosmorexa O
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUs 10 3 nommorexa 110
https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 40
Paznea 2. Mexannueckue Ko0J1e0aHUS H BOJTHEI
bu6mmorexa [IOK
2.1 M 0 7 3
CXAHMHACCKUC KOJCOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHuueckne BOJIHEL 3BYK 8 1 3
Y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOC moJIe M1 3JIEKTPOMArHuTHbIC¢ BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 ) bubnmuorexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pasgea 4. CBeToBbIe ABJIEHUSA



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

4.1 3aKOHBI pacIpoOCTpaHEHHI CBETA 6 2 bubmmorexa LOK
) pachipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JI o 6 3
HH3BLH OTITHHCCKHC TIPHOOPET https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4. P 2
3 asnoskeHue 6eoro cBera B CIEKTP 3 hitps:/m.cdsoo.ru/74 1 a4a6
Hroro no pazneny 15
Pa3nen 5. KBaHTOBbIE sIBJEHUS
bubmuorexa [JOK
1 n 4 1
5 CITyCKaHUE U TMOTJIONICHHE CBETa aTOMOM https//m.cdsoo.ru/74 1a4a6
bubmuorexa [JOK
2 1
> CTpoenue aTomnoro spa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. il 1
>3 JICPHBIC peaKitiH 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBTopuTe1bH0-00001a101M I MOAYJIb
6.1 [ToBTOpeHue n 00001IIEHNHE COACPIKAHUS 9 ) bu6nmoreka [JOK
' Kypca ¢usuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 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

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

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

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

duznyeckre BETUIUHBI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TeMIIepaTyphl P TOMOIIN
KHUJIKOCTHOTO TEPMOMETpA U
JaT4nKa TeMneparypul”

Kax ¢usuka u qpyrue ecteCTBEHHbIE
HayKH U3y4aroT MPUPOTY.
EcrecTBeHHOHAYUYHBI METOT
no3Hanus. Onucanue GU3NYECKUX
SIBJIECHUM C TIOMOIIIBIO MOJIeei

bu6nmorexa LIOK
https://m.edsoo.ru/ff09{72a

Ypoxk-uccnenoanue "[IpoBepka
TMIOTE3bI: JaJbHOCTh IOJIETA
[IapyKa, MyIEeHHOTO



https://m.edsoo.ru/ff09f72a

TOPU30HTAIILHO, TEM OOJIBIE, YeM
OoJibIIIe BBICOTA ITyCcKa"

Crpoenue BemiecTBa. ONBITHI,

7 JIOKA3bIBAIOLIUE JUCKPETHOE bubmmorexa [TOK
https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEILIECTBA
8 JIBH>KeHUe 4acTUIl BEIIESCTBA bubnmorexa LHOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMnbITHI 1O
9 HaOJII0ICHUIO TEIJIOBOTO
paCIIUPEHUS Ta30B»
10 ArperaTHble COCTOSTHUSI BEIIECTBA
B3anmMocBs3b Mex 1y cBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubnunoreka LIOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX
COCTOSTHAM BOJIbI
Mexanudeckoe IBIKEHHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubamorexa LOK
https://m.edsoo.ru/ff0a05c6
JBHKCHHUE
bu6mmoteka IIOK
13 CropocTs. Emrmiet ciopocTy https://m.edsoo.ru/ff0a079¢
14 Pacuer myTy 1 BpeMEHU IBUKCHUS bubamorexa LOK
https://m.edsoo.ru/ff0a0ae4
Wueprus. 3akoH UHEPITUH.
15 B3aI/II)MOﬂeﬁCTBHe TerKaK NpUYMHA bubmmorexa TIOK

HU3MCHCHUA CKOPOCTU IBUKCHHUA TCII

https://m.edsoo.ru/ff0a0c10



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

IInoTHOCTE BemiecTBa. Pacuet Macchl

bubnunorexa LIOK

16
1 00beMa Tella IO €ro IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopnas pabota
17 «Onpenenenue MIOTHOCTH TBEPIOTO
TEeIa
13 Pemenne 3agay mo teme bubnuorexa [JOK
"ITmoTHOCTE BemecTna" https://m.edsoo.ru/ff0al23c¢
Cuna Kak XxapakTepucTHKa
19 B3auMoaencTeug Ten. Cuna
ynpyroctu. 3akoH ['yka
Jlaboparopuas pabora «/3yducHne
20 3aBUCUMOCTH PACTSKCHUS
(nedhopmanuu) Ipy>KUHBI OT
MPUIIOKEHHON CHIIBD»
21 SIBnenue tarorennsa. Cuia TIKECTH
CBs13b MEX]ly CHIION TSAXKECTH U
N bubmuoreka [{OK
22 maccol Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3aga4 no treMe "Cuia TSKeCTH
Cuia TsSDKeCTH Ha APYTHX IJIaHeTaX.
23 dusnueckue xapakKTepPUCTUKHU bubnmorexa OK
P p https://m.edsoo.ru/ff0al502
IIaHET
bubmmoteka IIOK
24 WM3mepenune cuin. JluHaMoMeT
p A p https://m.edsoo.ru/ff0al 8cc
but6mmorekxa [IOK
25 Bec Ttena. HeBecoMmocTh
https://m.edsoo.ru/ff0al778
CrnoskeHue AByX CHUJI, HallpaBJIEHHBIX
. Y . P bubnuotexa [JOK
26 110 OJAHOU MPSIMOM.

PaBHOzelicTBYIOIIIASA CHIT

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0fee
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

27

Pemrenue 3agad mo reme
"PaBHonelicTBYIOIAs CHIT"

28

29

30

31

TpeHue CKOJIbKEHUS U TPEHUE
nokosi. Tpenue B npupone u
TEXHUKE

JlaGopaTopHas paborta «3yueHue
3aBUCHUMOCTH CHJIbI TPEHHS
CKOJIB)KEHUS OT CUJIBI IaBJICHUS U
XapakTepa CONpPUKACAIOIINXCS
IMOBEPXHOCTEMN»

Pemenue 3amau Ha onpeeacHue
PaBHOJECHCTBYIOLIEH CUIIbI

Pemenue 3amau mo remam: «Bec
tenay, «I'paduueckoe n3oOpakeHue
cry, «CHuIbD»,
«PaBHOAEUCTBYIOIIAS CHAIDY

bub6nmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bu6nmoreka [IOK
https://m.edsoo.ru/ff0alcc®

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

32

33

KonTponbHas padota no remam:
«MexaHu4ecKoe JBIKEHUEY,
«Macca, mIIoTHOCThY, «Bec Tenay,
«I'padmueckoe n300paxkeHue cui,
«Cunpi»

JaBnenue. CriocoObl yMEHbILIEHUS U
YBEJUYEHUS JIaBICHUS

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a20a6

34

JlaBrieHue ra3a. 3aBHCUMOCTD
JIaBJICHHS Ta3a OT 00bEMa,
TeMIepaTypsl

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Tepenaua naBiieHUs: TBEPABIMU

bubnunoreka LIOK

35 .
TCIaMH, JKUIAKOCTAMH H rasaMi https://m.edsoo.ru/ff0a25b0
3akon ITackais
JlaBiieHUE B XKUJIKOCTH U Ta3e,
36 BBI3BAHHOE JIEHCTBUEM CHIIBI buGnuorexa LIOK
A https://m.edsoo.ru/ff0a2718
TOKECTH
37 Pemenne 3agau mo teme «JlaBienue bubnuorexa [JOK
B JKMIKOCTH U rase. 3axkoH llackamsy https://m.edsoo.ru/ff0a2826
bubmuoreka [IOK
38 Coo01maroImecs cocyabl
HHarot A https://m.edsoo.ru/ff0a2970
39 I'mapasnuueckuii mpecc bubnnorexa [IOK
AP p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiineBoit
JKHUJKOCTHEIM HAcOC
Atmocdepa 3emmu. [Ipudannbl
CYIIECTBOBAHUS BO3IYIIHOHN
41 036”::)10111(1/1 3emMin 353};/ICI/IMOCTI> bubnuorexa [IOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBIECHUS OT BHICOTHI
HaJl ypOBHEM MODsI
4 Bec Boznyxa. AtmocdepHoe bubmuoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
13 N3mepenune armocdepHoro bubmuoreka [IOK
nasienus. OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTBH aTMOC(HEepHOTO
44 aBJICHUS OT BBICOTHI HQ, OBHEM bubnnorexa [IOK
g AYP https://m.edsoo.ru/ff0a2fc4
MODst
45 bapomerp-anepoua. AtmocdepHoe bu6muoreka [JOK

AABJICHUC HA Pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



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

Pemenue 3agay no teme

46 "AtmochepHoe naBieHue"
JlelicTBue ®UIKOCTH U Ta3a HA BuGmorexa LIOK
47 HOTPYAEHIOE B HHX TEHO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTopHas paboTta
43 «OrnpenenenHre BhITAIKMBAIOIIEH bubnmnoreka HOK
CHUJIbI, ICVCTBYIOIIEH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B JKUJIKOCTb)
JlaboparopHnas paboTa 1mo Teme
«MccnenoBanue 3aBUCHMOCTH Beca Bu6morexa [IOK
e TEHA B BOAC (?,T 0bbEMa https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B JKUJIKOCTh YaCTH
Tea
bubnuoreka [{OK
50 llnaparite Tex https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
"KonctpyupoBanue apeomeTpa wiu
51 KOHCTPYHMPOBAHUE JOJKHU U
OITpeieIIeHNE €€
rpy30H0abEMHOCTH"
Pemrenue 3ampau no remam:
57 «IlnaBanue cynos. bubnnorexa [JOK
Bo3znyxomnaBanue», «JlaBnenne https://m.edsoo.ru/ff0a3654
TBEPJIBIX TN, )KUJIKOCTEH U Ta30B»
bubnunorexa LIOK
>3 Mexanurieckas pabora https://m.edsoo.ru/ff0a382
54 MomurocTs. ETUHUITEI MOIITHOCTH bubnnorexa [IOK

https://m.edsoo.ru/ff0a3{82



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

55

VYpok-uccinenoranue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noabéMe o Jjectauie"

56

57

58

59

60

61

IIpoctele MexaHu3Mbl. Pryar.
PaBHOBecue cui Ha peiuare

KonrtpomnbHas pabora 1o Teme
«/laBrieHue TBEPIBIX TEI,
KHUJIKOCTEH U Ta30By /
Bcepocculickas nposepodHas
pabora

PesepBHylit ypok. PaGota ¢
TEeKCTaMu 1o Teme «JlaBienue
TBEPIIBIX T, KHUIKOCTEH U ra3oBy /
Bcepoccuiickas nposepodHas
pabora

Pbruaru B TexHuke, ObITY U IPUPO/IE.

JlaGopatopHnas pabora
«HccnenoBanne ycioBun
PaBHOBECHSI pbIYaray

Pemenue 3amay mo temMe «Y CIIOBUSA
paBHOBECHS pblyara

Koaddunment nonesnoro necTpust
Mexanuzma. Jlaboparopnas padota
«M3mepenne KI1/] HaknoHHOM
TUIOCKOCTHY

0.5

0.5

bubnuoreka [{OK
https://m.edsoo.ru/ff0a4ffe

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a478¢e

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a48a6

62

Pemenne 3ama4a o teme "Pabora,
MomHocTh, KIT/"

but6mmorexa [IOK
https://m.edsoo.ru/ff0a4c48



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

63

Mexanuyeckas dHEprus.
Kunernyeckas 1 NoTeHIMAIbHAS
JHEprus

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4252

64

65

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

YPOK-3KCIIEPUMEHT I10 TeEMe
"DKCnepuMEHTaIbHOE ONPEICTICHUE
W3MEHEHUS KUHETUYECKON 1
MOTEHIIMATILHON SHEPTUU TIPU
CKaThIBAaHUM TEJIA MO0 HAKJIIOHHOM
MJI0OCKOCTH"

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

66

67

KontponbHas paboTa o teme
«PaboTa 1 MOITHOCTH. DHEPTHD)
PesepBHylit ypok. PaGota ¢
TEKCTaMH 110 TeMe "MexaHn4ecKoe
nBIKeHHe"

bubnunoreka LIOK
https://m.edsoo.ru/ff0adee6

68

PesepBHblit ypok. Pabora ¢
TekcTaMH 110 TeMe "Pabora.
MomnocTts. DHeprus"”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka Konrpoubusie IIpakTHueckue
n/n Bcero u3yuyeHusi ~ oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KMHETUYECKOM 1 bubnnoreka [JOK
TEOPUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pa3Mep aTOMOB M MOJIEKYJI 1
Mopaenu TBEPAOro, JKUAKOTO U
i . bubnuorexa [{OK
3 ra3000pa3HOro COCTOSTHUH 1
https://m.edsoo.ru/ff0a540e
BELIECTBA
OO®bsicHeHHE CBOICTB TBEPOIO,
YKUJIKOTO U Ta3000pa3HOT0
4 COCTOSIHMM BELIECTBA HA OCHOBE 1
ITOJIOXKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannuueckue u amopduoie | bubmuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800
6 CMaunBaHue ¥ KanWIISPHOCTD. 1 bubmmnoreka HOK
IToBepXHOCTHOE HATSAKEHUE https://m.edsoo.ru/ff0a5530
7 TeroBoe pacluMpeHne U CoKaTue 1 Bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMneparypsl
8 CO CKOPOCTBIO TEIIOBOTO IBHKEHUS 1

YaCTHI]



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

TCIJIOTA CroOpaHusa

9 BuyTtpennsist sneprust. CriocoOsr Bbu6muoteka [JOK
W3MEHEHUSI BHYTPEHHEH YHEPT U https://m.edsoo.ru/ff0a5c60

10 Bunsl Tenonepenaqu buGnuorexa LIOK

P https://m.edsoo.ru/ff0a6412
Ypok-koudepenuus "[IpakTuueckoe

1 HCII0JIL30BAHUE TECIIOBEIX CBOMCTB bubnunorexa LIOK
BELLECTB U MaTepPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubmuoreka [IOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEILIOBOTO OalaHca.

bubnuoreka [{OK
13 TennooOMeH U TEIIOBOE
https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGopaTtopHnas pabota

14 "HccnenoBaHue ABICHUS bubnunoreka LIOK
TEII000MEHa MPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsue BoAbI"

Pacuer konuuecTBa TEIJIOTHI,

15 HEOOXO0IUMOTO JIJIsl HATPEeBAHUS
TeJa U BBIIEISEMOTO UM IIPU
OXJIKJICHU U
JlaGopaTtopHnast pabota

16 "OnpeneneHue yaeabHOU bubmorexa HOK

P Y " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
17 DHeprus TormBa. Y 1eiabHas bubnmnorexa [JOK

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
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

[InaBnenue u oTBEpAECBaHNE

18 KPUCTALIMYECKUX TeII. Y AebHas buGnuorexa LIOK
P ' https://m.edsoo.ru/ff0a71d2
TEIUIOTA IUIaBICHUS
Jlaboparopnas padbora
19 "On g):[enlc:HHe p):[eﬂbﬂoﬁ TEILIOTEI buGnuorexa LIOK
P y" https://m.edsoo.ru/ff0a72fe
IUIABJICHHUSA JIbIA
20 [TapooOpa3oBanre U KOHICHCAITUSA. bubnmnoreka HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenbHast Temiora
apooOpa3oBaHus U KOHICHCAIIUH.
21 3aBUCUMOCTE TEMIIEPATYPEI bubnunorexa [IOK
patyp https://m.edsoo.ru/ff0a786¢
KHUIICHHUS OT aTMOC(EepHOTO
TABJICHUS
Bnaxnocts Bo3nyxa. Jlaboparopnas
” pabota "Onpenenenue bubnnorexa [JOK
OTHOCHUTEJIBHON BIaXKHOCTHU https://m.edsoo.ru/ff0a7628
BO3/1yXa"
7 Pemienue 3a1au Ha onpeneneHne
BJIQYKHOCTH BO3/yXa
[TpuHuunbr pabOTHI TETIIIOBBIX
24 nsurateneif. [lapoBas TypOuna.
JlBuratens BHyTPEHHETO CTOPAHMS
KII] TenmoBOro nBuratesns.
25 TensoBble ABUTATEIN U 3alATA bubnnorexa [IOK
A N Hl https://m.edsoo.ru/ff0a7c7¢c
OKPY’KAIOIICH CpeIbI
%6 3aKOH COXpaHEHUs U IPEBPAILICHUS

SHEPTHUHU B TCIJIOBBIX ITPOLCCCAX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroroBka K KOHTPOJILHOU padboTe
o TeMme "TerIoBbIe IBICHUS.

bubnunorexa LIOK

27 N3MeHeHune arperaTHbIX COCTOSTHUI https://m.edsoo.ru/ff0a83f2
BemecTna
KonTtponbHas pabora o Teme
28 "Tennossie siBiieHus. MI3MeHeHue bubmmorexa [IOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHMI BEIIECTBA
29 DnekTpuzanus Tei. JIBa pona
AIIEKTPUYECKUX 3apsI0B
Ypok-uccrnenoBanue
30 "DnexkTpu3auus TeJa UHAYKIUEH U
MIpY CONTPUKOCHOBEHUU"
31 BzaumopelicTBue 3apspKeHHBIX TEIl. bubnunoreka LIOK
3axoH Kynona https://m.edsoo.ru/ff0a87e¢4
DIIEKTPUUECKOE TTOJIE.
1 HanpsiskeHHOCTB JIEKTPUYECKOTO bubmmnoreka HOK
nosist. [IpuHIMn cynepnosunun https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX TOJIEH
Hocurenu snexkTpudeckux 3apsiioB.
33 OnemeHTapHbIN 3apsaa. CTpoeHue
aToMa
14 [TpOBOAHMKY M TUAIIEKTPUKU. 3aKOH bubmuoteka [IOK
COXpaHEHUs IEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3anad Ha npUMEHEHUE bu6muoreka [JOK
CBOWCTB AJIEKTPUUECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBHS €T0
36 cymecTBoBaHus. McTouHNKN bubmorexa LIOK

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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

bubnunoreka LIOK

37 CHCTBHUS DJICKTPHUCCKOTO TOKA
A p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiictere

38 3JIEKTPUYECKOIO MOJIs Ha 1
MIPOBOJHUKHU U AUAJIEKTPUKHU"

39 DIIEKTPUYECKHUM TOK B METAJLIaX, bubnmoreka [JOK
KHMIKOCTSAX M ra3zax https://m.edsoo.ru/ff0a9838

40 DeKTpuUecKas enb 1 eé
COCTaBHBIC YaCTH
Cuna toka. JJaboparopHas pabota

41 "3mepeHue u erl)" Jmp OBaEI/Ie CHUIIBI 0.5 bubmorexa [IOK

| P peryimp ’ https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOe HaMpsKEHHE.

4 BoawsTmerp. JIabopaTopHas pabora 0.5 bubmmoreka [JOK
"U3mepeHue u peryjmpoBaHue ' https://m.edsoo.ru/ff0a%e14
HanpspkeHus"

ConpoTuBieHne MPOBOJHHKA.
43 VensHOE CONPOTUBIICHUE bubmmorexa HOK
p https://m.edsoo.ru/ff0aa738
BEIIICCTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTD AJIEKTPUUYECKOTO
44 COIIPOTHUBJIICHHS ITPOBOJIHUKA OT €T0 1 bubnmorexa OK
P p https://m.edsoo.ru/ff0aa738
JUTMHBI, TIIOMIAU TIOTIEPEYHOTO
cedeHus u marepuana”
3aBHCHMOCTE CHJIBI TOKA OT
bubnunorexa LIOK
45 HanpspkeHus. 3akoH Oma s

y4acTKa 1enu

https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlaboparopHas paboTa
"HccneqoBaHue 3aBUCUMOCTH CHIIBI

bubnunorexa LIOK

46 TOKa, U, ero uepes3 pe3ucTop, oT
S pe3 p P https://m.edsoo.ru/ff0aa04e
CONPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U NapaieIbHOE
COEIMHEHUS IPOBOJHUKOB
JlaGopaTtopHast pabota "I[IpoBepka
43 IIpaBUJIa CIIOKEHUS HAIIPSIKECHUN bubnuoreka [IOK
[IPU MIOCIEI0BATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IIpaBUJjIa IS CUJIbI TOKA IIPU bubnuorexa [IOK
MApAIUIEIIBHOM COEIUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemienue 3a1au Ha npUMeEHEHUE
50 3akoHa OMa i1 pa3InyHOTO bubnuorexa [IOK
P https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaGota u momrHOCTH
bubmmoteka IIOK
51 JNIEKTPUUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopaTtopHnast pabota
52 "Onpenenenne padOThI U MOITHOCTH bubnmorexa OK
P P " https://m.edsoo.ru/ff0ab3e0
AIEKTPUUYECKOTO TOKA
DJIEKTPUYECKHUE LEMH U
53 MOTPEOUTENH SIEKTPUIECKOMN bubmuoreka [JOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660



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

ITocTossnabIe MAarHuThbl, UX

54 .
B3aUMOJICHCTBUE
55 VYpok-uccnenosanue "N3yuenue 1 bubnmnoreka HOK
T0JIeH MTOCTOSIHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe noJjie. MaruHuTHoOe 1moJie
bub6nmoreka [IOK
56 3eMiIH U €ro 3HaUeHUue IS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[TonroroBka Kk KOHTPOJILHOU paboTe
1o TemMe "DIIEKTPUUECKHUE 3apsibl.
bubnunoreka LIOK
57 3apspKEeHHbIE TeNla U UX
. . https://m.edsoo.ru/ff0abd2¢c
B3auMoeicTBus. [locTosHHbIN
SJIEKTPUYECKUM TOK"
KonTponbhas pabota no Teme
"DJIeKTpUUECKUE 3apsibl.
3apspKEeHHbIE TeNna U UX
N N bubnuoreka [{OK
58 B3aumoercTBus. I1ocTOSHHBIN
. https://m.edsoo.ru/ff0abea8
JNEeKTpUYECKUi TOK" /
Bcepoccuiickas npoBepoyHas
paborta
PeseprHrlit ypok. Padora ¢
TekcTamu 1o Teme "[1oCTOsTHHBIH
o " bu6nmorexa LIOK
59 AIIEKTpUYEeCKuil ToK" /
B https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepoyHas
pabota
OmneiT DpcTena. MaruuTtHoe nose
bubnunorexa LIOK
60 ANEKTPUUECKOr0 Toka MaruutHoe
https://m.edsoo.ru/ff0ac1d2
MOJI€ KaTYIIKH C TOKOM
61 IIpuMeHeHue 2I1eKTPOMaruHuToB B 0.5 bu6muoreka [JOK

texauke. Jlaboparopnas pabota

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

"N3y4yeHue neiicTBUSI MarHUTHOTO

T10JIs1 HAa MPOBOJHUK C TOKOM"

62

DIIEKTPOABUTATEIb IOCTOSTHHOTO
ToKa. Mcrmonbp3oBaHue

ANEKTPOJABUIATENIEH B TEXHUYECKUX

YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KonctpyupoBaHue U u3y4eHue
paboThI BNIeKTpoABUTATENIS "

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

63

Omnbiter @apazes. 3akoH
AJIEKTPOMArHUTHON UHIYKIUH.
[IpaBuio Jlenna

64

Dnektporereparop. CrocoOs
MOJTYYCHHUS DIIEKTPUIECKON
SHEPruu. DIIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX UCTOYHUKAX
SHEepruu

65

66

67

68

[ToaroroBka Kk KOHTPOJIBHOM padoTe

1o TeMe "DIIeKTpUIecKue 1
MArHUTHBIE SBJIeHUS"

KonTponbHas pabota mo Teme
"JJIeKTpUUECKUE U MAarHUTHBIE
sBICHUS"

PesepBHsiit ypok. Pabora ¢
TekcTaMu 110 TeMe "TennoBrle
sBieHus"

PesepBHslit ypok. Pabora ¢

TEKCTaMH 110 TeMe "MarauTHeie
siBiIeHus"”

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acb14

but6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB I10

68 4 14.5
I[TPOTPAMME



9 KUIIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
o
J:;-n Tewa ypoxa Bcero Konrpoabnpie  Ipakriieckue fa[:;:ennﬂ :)Igl?al;z]:;:fenbﬂue
padoThI padoThI pecypen

| MexaHuueckoe 1BUKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEILHOCTD | bu6mmoreka [IOK
MEXaHUYECKOI'0 JBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITPAMOJIMHENHOE 1 bubnuorexa [IOK
JIBHKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMmepHOE npsAMOIUHENHHOE

4 nBuxeHue. CpeHsis U MTHOBEHHas 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE | bubnnoreka [JOK
JIBHKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBM>KCHHSI. 1
I'paduk ckopoctu
JlaGoparopHas paboTa

. "OnpeneneHne yCKOpeHus Tena npu | | bubnuoreka [IOK
PaBHOYCKOPEHHOM JBUKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth"”

2 CBoboanoe nagenue ten. OnbIThl 1
Tlamunes

9 PaBHOMEpHOE ABMXKEHUE 110 | bubnnorexka [JOK

OKPY’KHOCTH. HCpI/IOIl n 9acToTa

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

oOpaiueHus. JInHeliHas U yrioBas

CKOPOCTH
10 LleHTpOoCTpEMUTENIBHOE YCKOPEHUE
1 IlepBeiit 3akon HeroToHa. Bektop bubnmoreka [JOK
CUJIBbI https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HeroTona. bubmumoreka [IOK
PaBHOelicTBYIOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnoreka [JOK
Cyrnieprio3unust Cuit https://m.edsoo.ru/ff0ac982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3aKO0HOB HproToHa https://m.edsoo.ru/ff0aebbc
15 Cuia ynpyroctu. 3akoH ['yka Etlffj/ljrifgsaogrouﬁfoaecﬂ
16 Pemenue 3agau mo reme «Crita
YOPYTOCTH
JlabopatopHas T
17 <<Oan;Ze?II;HiIeF;fS:T;ocm bubmmorexa LIOK
https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
bubmuorexa [JOK
18 Cra Tperms https://m.edsogru/fﬂ)aﬂ 38
19 Pemenne 3agau mo teme «Cuna bu6nmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "Ol'IpI;I[CJ'II;HI/IC I:<03(1)(b14L1HeHTa bubnmorexa LHOK
" https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbXKEHUS
Pemenue 3amay mo teme "3aKOHEI
21 Herorona. Cuna ynpyroctu. Cuna bubnmorexa LOK

TpeHUs"

https://m.edsoo.ru/ff0afb8e



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

Cua TSHKeCTH U 3aKOH BCCMHUPHOT'O

bubmuorexa [JOK
22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO
https://m.edsoo.ru/ff0af044
NaJeHus
Ypok-koudpepenuus "/[Bmkenue ten
23 BOKPYT I'PaBUTALlHOHHOTO LIEHTPA
(Conneunas cucrema). ["anakTuku"
Pentenue 3amau mo teme "Cuia
bu6mmoreka [IOK
24 TSDKECTH Y 3aKOH BCEMUPHOIO
" https://m.edsoo.ru/ff0af5f8
TATOTCHUS
25 IlepBas kocMHUYECKask CKOPOCTb. bubnuorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.
AGcomoTHO TBEPAOE TEIO.
i bubnuorexa [JOK
26 PaBHOBecue TBEpI0TO TEIIA C
. " https://m.edsoo.ru/ff0afe36
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cunsl. LienTp Tsxectu
PaBHOBecue MaTepuaIbHOW TOUYKH.
AOGComoTHO TBEPAOE TEIO.
27 PaBHOBecue TBEpIOTO TEIIA C©
3aKpeIUIEHHON OChIO BpallleHHUS.
MowmenT cusl. LlenTp Tsxectu
73 Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOIBHOM paboTe
" bubnuorexa [IOK
29 o TeMe ""MexaHnueckoe IBHKEHHE.

Bzaumoneticteue ten"

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
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

KonTtponbHast pabora o Teme

bubmuorexa [JOK

30 "MexaHI/qu CHOC ABHACHHC. https://m.edsoo.ru/ff0b06ec
Bs3aumopeiictBue Ten"

HNmnynsc Tena. UMItyasc CUIbL.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnmoreka [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3auUMOJICUCTBUE

1 Pemenue 3agau mo reme "3akoH bubmuorexa [JOK
COXpaHEHHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢

1 Ypok-koHpepenius "PeaktuBHOe
JIBUSKEHUE B PUPOJIC U TEXHUKE"

bu6mmoreka [IOK

34 Mexannyeckas paboTa U MOIITHOCTh hitps://m.cdsoo.ru/f0b0a84

15 PaboTta cuiibl TSKECTH, CHITBI bu6mmoreka [IOK
YIIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabota

16 «Omnpenenenne pabOTHI CHIIBI TPEHUS
MIPU paBHOMEPHOM JIBHKEHUU Tea
10 TOPU30HTAIBHOU MOBEPXHOCTU»

37 CBs13b SHEpruu U paboTHI.

[ToreHunaneHas sHEprus

18 Kunernueckas sneprus. Teopema o bubnmnorexa [JOK
KUHETUYECKON IHEPTUU https://m.edsoo.ru/ff0b0c32

19 3aKOH COXpaHEeHMsI SHEPTUU B
MEXaHUKe

40 JlaGopaTtopHnast pabora «3yuenue bubnmoreka [JOK

3aKOHAa COXPAaHCHUS DHEPT UM

https://m.edsoo.ru/ff0b12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

Konebarensnoe JBUKCHHUEC U €TO
XapaKTCPUCTHKHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0b1858

42

43

44

3aryxaromue KoieOaHus.
Brinyxnennbie Konebanus.
Pe3onanc

MaremaTuyeckuil U Npy>KUHHbBIN
MasiTHUKU

YPOK-I/ICCHCHOBaHI/Ie «3aBUCUMOCTh
nepuoaa KOJIEOAHHH OT KECTKOCTHU
MIPY>XUHBI 1 MACChI I'py3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

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

45

[IpeBpamienue 3aepruu npu
MEXaHUYECKUX KoIeOaHusIx

46

47

48

JlaGopaTopHnas pabota
«Ompenenenue 4acTOThI U eproa
KoJIeOaHUH MPYKHHHOTO MAasTHUKA

JlaGopatopHas pabota «IIpoBepka
HE3aBUCUMOCTH NepuoJia KojaeOaHmi
rpys3a, MOJIBEIIEHHOTO K HUTH, OT
Macchl Ipy3a»

Mexannueckue BosiHbL. CBONCTBa
MeXaHUuYecKuX BOJIH. [IpoonbHbIE 1
HOTIEPEYHbBIE BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0blaec

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b197a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenus "MexaHnnueckue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuueckue BOIHBI"

50

3ByK. Pactipoctpanenue u
OTpaKeHHE 3BYKa



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

Ypok-uccnenosanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acToThI"

52

53

54

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHI pe30HaHC
Ypok-koHpepeHus "YIIbTpa3ByK U
nH(]pa3ByK B IPUPOJIC U TEXHHUKE"
[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TemMe "3aKOHbI COXpaHEHUSI.
Mexanuueckue KoneOaHusi ¥ BOJHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponsHast pabora o Teme
"3aKOHBI COXPAHEHUS.
MexaHndeckue KoueOaHus ¥ BOJTHBI"

56

57

DNIeKTPOMarHuTHOE TOJIE.
3JI€KTpOMaFHI/ITHI)I€ BOJIHBI

CBoiicTBa OJICKTPOMATrHUTHBIX BOJIH

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2abe

58

VYpoxk-koupepennus "llkana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnons3oBaHme 371€KTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

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

59

VYpok-uccnenosanue "M3ydyenue
CBOMCTB QJICKTPOMArdHMTHBIX BOJIH C
MOMOIIbI0 MOOMITEHOTO TesedoHa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b2c6e

60

Pemenue 3agau Ha onpeneneHue
YaCTOTHI U JJTUHBI
3JIEKTPOMArHUTHON BOJTHBI



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

DNeKTpOMarHuTHast IPUpPO/ia CBETA.

61 CxopocTth cBeTa. BoinHoBbIE bubmmorexa [IOK
. https://m.edsoo.ru/ff0b31d0
CBOIiCTBa cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 pacrpocTpaHeHue CBeTa. 3aTMEHUs bubmmorexa [IOK
https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpa)KEHMs CBETA. 3epKajia.
63 Pemienue 3agau Ha mpuMeHEHNE bubmmorexa [OK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHHUS CBETA
64 [Ipenomnenue cBera. 3aKOH bubnuorexa [JOK
IIPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
ITommHOE BHYTpEHHEE OTPAKEHUE
65 cBera. Mcnonp30BaHue MojaHoOro bubnuorexa [JOK
BHYTPEHHETO OTPAXKEHHUS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
66 MIPEJIOMJIEHUSI CBETOBOTO JIy4a OT
yrIJla MajeHusl Ha TPaHulIe "BO3IyX-
cTekno""
VYpok-koHpepeHIus
"Hcnonb30BaHne MOIHOTO
67 BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS
CBsI3b"
bu6mmorexa [IOK
68 JIunzel. OnTUyeckas cuiia JIMH3bI hitps://m.cdsoo.ru/fOb3f2c
69 [Toctpoenue nzobpakeHui B TMH3aX bubmmorexa LHOK

https://m.edsoo.ru/ff0b444a



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

JlaboparopHas paboTa
"Onpenenenre GoOKyCHOTO

bubmuorexa [JOK

70 PacCTOSHUS U ONITUYECKOUN CHUIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"

71 Ypok-koHpepenmus "OnTuieckue bubnmoreka [JOK
JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ff0c0a7e

7 ['na3 xak onruyeckas cucTema. bubmuorexa [JOK
3penue https://m.edsoo.ru/ff0b4684

7 Ypok-kondepenus "JlepexTs
3penus. Kak coxpanutsb 3peHue"

Paznoxenue 6enoro cBera B CIEKTP.

74 Omnbrtel HetoTona. CrokeHue bubnuorexa [JOK
CIIEKTPaJIbHBIX IBETOB. Jlucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopaTtopHas pabota "OmbITHI 11O
Pa3IoKEHUIO OEJIOro CBETA B CIIEKTP

75 Y BOCIIPHUATHIO LIBETA MPEIMETOB IIPU bubmmorexa [OK

https://m.edsoo.ru/ff0c0e2a
uX HaOJIOICHUU Yepe3 [BETOBbIE
bunbTper"
VYpok-npaktukyM "BonHoBbIE

76 CBOICTBa cBeTa: Aucrepcus,
uHTepdepeHus u quppaxaus”

77 OmneiTel Peszepdopaa u mnanerapHas bubnmnorexa [JOK
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8

73 IToctynarter bopa. Moaens aroma

bopa



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
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I/ICHyCKaHI/Ie 1 NIOrJIOICHUE CBETA

bubmuorexa [JOK
79 .K . JIunei e
ATOMOM. RLBAFTDL. SHHCIHATHL https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 Ypok-npaktukym "HaGmronenue bubnnoreka [HOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUIBI bubmorexa LOK
A A https://m.edsoo.ru/ff0c1672
%) Crpoenue aToOMHOrO sipa. bubnnoreka [JOK
Hyxknonnas moaens https://m.edsoo.ru/ff0c18ac
23 PaagnoaktrBHBIE IpEBpALLICHHUS. bubnuorexa [JOK
H3oTonsl https://m.edsoo.ru/ff0clal4
%4 Pemenue 3agau mo teme: bu6mmoreka [IOK
"PannoakTuBHBIC peBpalieHus" https://m.edsoo.ru/ff0c1b4a
85 Ilepuon nomnypacnana
Ypok-koHpepeHI s
86 "IPa HoaKnglj{bI;I U3JIyYCHUS B bubmorexa HOK
A y " https://m.edsoo.ru/ff0c2126
pUpPOJE, MEAUIIMHE, TEXHUKE
SlnepHble peakIuy. 3aKOHbI
87 CcoxX paHeHIESI 3apsII0BOTO U bubmmorera [TOK
P pAl https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCET
DHeprus CBSI3u aTOMHBIX SITIEP. bu6nmoreka [JOK
88
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3agau no reme "SAnepHbie
peakuun"
90 Peakuuu cuHTe3a u neneHus saep. bu6mmorexa [IOK
Ucrounnku sueprun CosHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
01 Vpoxk-koHpepennus "AnepHas

sHepreTuka. JlencTus
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paauOaKTUBHBIX U3TyUYCHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOU paboTe
10 TeMe "DJIEKTPOMAarHUTHOE TOJIE.

bu6mmoreka [IOK

92
ONEeKTPOMAarHUTHbHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBneHus"
KoHnTtponbHas pabota 1o teme
93 "DJIeKTPOMarHuTHOE TIOJIE.
DIIeKTPOMarHUTHBIE BOJHBI.
KBanToBsie siBIeHUS"
[ToBTOpEHME, 000OIICHHE.
94 JlaGopaTopHbie pabOThI 1O KypC bubmorexa HOK
" P pv P " ypey https://m.edsoo.ru/ff0c245a
BzaumoperictBue ten
IToBTOpenue, 0600IIeHNE. Perenune
bu6mmoreka [IOK
95 pacyeTHBIX ¥ KaU€CTBEHHBIX 3a/1a4
" " https://m.edsoo.ru/ff0c2572
1o Teme "TernaoBblie MPOIECCH
[ToBTOpenue, 0606meHue. Pemenue
96 pPacYeTHBIX U KAYECTBEHHBIX 3a7a4 bubnnorexka [JOK
no Teme "KIIJ] TermoBbix https://m.edsoo.ru/ff0c2a22
aBuratenein”
[ToBTOpenue, 0606meHue. Pemenue
bu6mmoreka [IOK
97 pacyeTHBIX U KaUeCTBEHHBIX 3a]1a4
" " https://m.edsoo.ru/ff0c2b30
o teMe "KIIJI anekTpoycTaHOBOK
[ToBTOpeHue, 0600IICHNE.
bubmuorexa [JOK
98 JlaGopaTopHbie pabOTHI 1O KypCy

"CeToBBI€E ABICHUS"

https://m.edsoo.ru/ff0c2¢c52



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

[ToBTopenue, 0600menue. Padora ¢

99 TEKCTaMH I10 TeMeE "3aKOHBI 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHHUKE
[ToBTopenue, 0600menue. Padora ¢
100 texcramu 1o teMe "Konebanusa u 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TexcTamu 110 Teme "CBeTOBEIE 1 bubmnorera [IOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHNe. PaboTa ¢
102 TekcTaMu 1o TeMe "KBaHToBasg 1 1
snepHas ¢puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
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IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

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

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

1.3

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

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

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

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

1.4

ONMCHIBATh HM3yUEHHBIE CBOICTBa Teld M (puU3MUECKUE SIBIEHUS,
UCTONb3Yyd (U3MUYECKHe BETUYMHBI, NPU ONMCAHUM TPABUIBHO
TPaKTOBaTh (U3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, WX
0o0O3HaYeHUsT M eIUMHHMIBl (U3NYECKUX BEJIWYMH, HAXOAWUTh
(opMyIbl, CBS3bIBAIOIINE JIaHHYH (PU3UYECKYI0 BEIMYHMHY C
JPYTUMH BETMUYMHAMM, CTPOUTH IpaUKH N3yUEHHBIX 3aBUCUMOCTEH

(hbUBUYECKUX BEIMYUH

1.5

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IIPU O3TOM JaBaTb CJIOBCCHYIO
q)OpMYJ'II/IpOBKy 3aKOHa MW 3alnucChiBaTb €10 MaTCMaTHYCCKOC

BBIPA)KCHHE

1.6

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

HJIN 3aKOHOMCPHOCTU




1.7

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

(hU3HUECKON BETUIMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTh MPH TTOMOIIH
(Gu3n4YecKUux METOJO0B, B OIMCAaHMM UCCIECIOBaHMUS BBIIENIATH
IIpOBEpPSIEMOE  NPENIOoJIOKEHHe  (TUIoTesy),  pasauyarh U
UHTEpIPETUPOBATh MOJTYy4YEHHBIH pe3yibTaT, HaXOAUTh OMIMOKU B

XO0J¢€ OIlbITa, ACJIaTh BBIBOJBLI I10 €TI0 pE3yJjibTaTaM

1.9

1.10

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

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

BBINOJIHATD MPSIMbIE U3MEPEHUs C UCIOIb30BAHUEM aHAJOIOBBIX U
1M (poBBIX MPUOOPOB, 3aMKUCHIBATh MMOKA3aHUs NMPUOOPOB € YUETOM

3aJJaHHOI a0COTIOTHOM MOTPEIHOCTH U3MEPEHUI

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

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

1.13

MMPOBOANUTE KOCBCHHBLIC HU3MEPCHHA Q)HSI/I‘IQCKI/IX BCJIMYHH, CICOYys
npezmoxceHHoﬁ HHCTPYKIHU: IIpru  BBIIIOJIHCHUU H3MCpCHHI>i
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

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

71a60paTOpPHBIM 000PYyI0BAaHUEM

1.14

yKa3blBaTh TMPUHIUIBI JEHCTBUS MNPUOOPOB U  TEXHUYECKHX
YCTPOMCTB, XapakTEepU30BaTh IPUHLHUIBI JCHCTBUS W3YyYECHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX OMHMCAHUSA,




1.15

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

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

MOBEJICHUS B OKPYIKAIOLIEH cpeae

1.16

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

MOXET OBITh HEZOCTOBEPHOI

1.17

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

“H(pOpMAIIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

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

(U3HKH, CONPOBOKIAThH BHICTYIIJIEHUE MPE3eHTALue

1.19

IpU  BBINOJIHEHUU  y4YEOHBIX MPOEKTOB U  HCCIEIOBAaHUM
pacripenienath O0S3aHHOCTH B TpyNIe B COOTBETCTBUU C
MOCTABJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHUEM I[LJIaHa
NeWcTBUM, aJeKBaTHO OLEHUBaTb COOCTBEHHBIM BKJIaJg B
JeSITeNIbHOCTD TpyIIIbL, BBICTpanuBaTh KOMMYHHKaTHBHOE

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

8 KVIACC




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IMMOHATHA

1.2

1.3

1.4

1.5

pas3iiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINUX JAHHOC (bHSI/I‘ICCKOC SBJICHUC

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

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3NUECKUX SIBICHUIN

OINUCHIBaTh M3YYECHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCTONB3yd (pU3MUYecKHe BETUYMHBI, NpPU ONMHMCAHUH TPABUILHO
TPakTOBaTb  (U3WYECKUH  CMBICT  HCHOJb3YEMBIX  BEIMYUH,
0003HAaUEHUsI U E€OUHUIBI (PU3NYECKUX BEIMYMH, HAXOJUTh
(GopMysbl, CBS3BIBAIOLINE JaHHYI (HU3UYECKYH0 BEIMYHMHY C
JIPYTUMH BEJTMUYMHAMH, CTPOUTH Tpa(UKK N3yUdEeHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINYHNH

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JdaBaTb CJIOBCCHYIO
(I)OpMan/IpOBKy 3aKOHa MW 3alucCbhIiBaTb €10 MaTCMaTHYCCKOC

BBIPA)KCHHE

1.6

OOBACHATH (PU3UUYECKHE MPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCJIEC U B
KOHTEKCTE CUTyalludl MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 5norudeckux maroB ¢ MOMOUIbI0 | — 2 M3y4YEeHHBIX CBOMCTBA

(bu3nyYecKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

pemarb pacy€THbIE 3aa4u B 2 — 3 NENCTBUS, UCHOJIb3YS 3aKOHBI 1
¢dbopMynbl, CBs3bIBaOIIME (U3UUYECKHUE BEIWYMHBI: Ha OCHOBE
aHaJIM3a yCJIOBHS 33Ja4M 3alMCBIBATh KPAaTKOE YCIOBHE, BBISBIATH
HE/IOCTAaTOK JAHHBIX JUIS pelleHHs 3a/auyd, BBIOMpATh 3aKOHBI U
(dbopMybl, HeOOXOIUMBIE AJisi €€ pelleHus, MPOBOJUTH Pacu€Thl U
CpaBHUBATh IMOJYYEHHOE 3HaueHHEe (U3NYECKOH BEIMUYUHBI C

U3BECTHBIMU JaHHBIMHU

pacrio3HaBaTh MPOOJIEMbI, KOTOPBIE MOXHO PELIUTH MPH MOMOIIH

(1)I/I3I/ILICCKI/IX MCTOOB, HCIIOJIIB3ysd OIMCaHUEC HCCICIOBAHUA,




1.9

BBLACIATH HPOBCPACMOC MPCAIIOJIIOKCHNUEC, OUCHUBATL NPABUJIIBHOCTDH

nopsAAKa IpoOBEACHHUA UCCIICAOBAaHUA, ACJIAaTh BHIBO/IbL

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

000pyI0BaHUS, ONMCHIBATH XOJ] OIbITa U (POPMYITHPOBATH BHIBOIBI

1.10

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

IOIrpCIIHOCTHU

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

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

IPOBOJUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIUYMH:
IUIAaHUPOBaTh ~ W3MEpEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJEAys MPEUIOKEHHON HWHCTPYKLUUU, U BBIYUCIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

1.14

coOnrofaTh MpaBuUia TEXHUKH Oe€30MacHOCTH Ipu pabdoTe cC

1a00paTOPHBIM 000py10BaHHEM

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

(u3nueckre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaThb MPOCTBIC TEXHUYCCKHEC yCTpOI\/’ICTBa U U3MCPUTCIIbHBIC
HpI/I60pBI o CXEeMaM U CXEMAaTUIHBIM PUCYHKAM, COCTABJISIThE CXCMbI
OJICKTPHUYCCKUX ueneﬁ C MOCICAOBATCIbHBIM W MapaJlICIbHBIM
COCAUHCHHUECM JJICMCHTOB, pasjindasd YCJIIOBHBLIC 0003HaYCHHS

3JIEMEHTOB JIEKTPUYECKHUX LETIEeH

1.16

MPUBOJUTE TpUMEphl (HaXoAWTh HH(MOpPMALKIO O MpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BaHHUS ~ (U3MYECKUX  3HAHWA B
MOBCETHEBHOW KW3HM i1 oOecrieueHuss O€30MacHOCTH TIPH

oOpameHuu ¢ TpubopaMHd W TEXHUYECKUMH YCTPOWCTBaMH,




1.17

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

MOBE/ICHUS B OKpY XKaIolIel cpene

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

SBIISICTCS IPOTHBOPEYNBON MIIM MOXKET OBITh HEOCTOBEPHOI

1.18

WCIIONb30BaTh TMPU BBINOJHEHUM Y4Ye€OHBIX 3aJaHUNA Hay4dHO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COJEPIKaHHUA, CIPaBOUYHbBIE
Marepuaibl, pecypcbl cetu HMHTepHer; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KVIACC

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

Kypca (1)I/I3I/IKI/I, COIIPOBOXKAATh BBICTYIIJICHUC Hpe3eHTaHHeﬁ

IIPpH BBIITOJIHCHUHA y‘Ie6HI>IX IMPOCKTOB U I/ICCJ'IG,I[OBaHI/II\/'I (1)I/ISI/III€CKI/IX
IIpOLECCOB paACIIPEACIIATH 0053aHHOCTHU B Ipynrie B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3ajgadyaMH, CJICOAUTH 3a BbIIIOJHCHUCM IIJIaHa
I[eﬁCTBHﬁ )51 KOPPECKTUPOBATH €ro, aICKBATHO OLICHUBATb
COOCTBEHHBIN BKJIaad B JACATCIBHOCTHL TIPYIIIbI, BBICTPAHNBATDH
KOMMYHHKATHUBHOC B3aHMOHeﬁCTBHe, MMPOSABJIAA T'OTOBHOCTH

paspeniaTh KOH()IUKTHI

Kon
NpoBepPsieMoOro
pe3yjabTarta

1.1

1.2

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

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

pa3jiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

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

1.3

pacrno3HaBaTh MPOSBIEHUE M3YUYEHHBIX (PU3MUECKUX SBICHUNA B

OKpY’KaloIIeM MHUpE, B TOM 4Hcie (U3NUECKUe SIBICHHUS B IPUPOJE,




1.4

1.5

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

CYILECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3NYECKUX SIBICHUI

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

(bl/ISI/ILIeCKI/IX BCJIIMYHH

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

BBIPA)KCHHE

1.6

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

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

1.9

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

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

pacCrio3HaBaTb HpO6HCMLI, KOTOPBIC MOKHO PCHINTL IPU INOMOIIA
(1)I/I3I/I‘IGCKI/IX MECTOI0B, UCIIOJIB3YS OIMMCAHUEC UCCIICA0BAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATHL IIPABUIIBHOCTH TIOpPSAAKaA
IMPOBCACHHA HCCICAOBAaHUA, [OCJIIAaTb BBIBOABI, HWHTCPIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOIICHI/II71 " ONBITOB

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

pe3ynbTathl, GOPMYIHPOBATH BHIBOABI




1.10

1.12

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

U3MEpeHUs (M3MEPUTEIHHOTO MPUOopa)

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

rpa(bI/IKOB, ACJIaTh BBIBOJAKI 110 PE3YyJIbTaTaM UCCIICAOBaHNA

MPOBOANTh  KOCBEHHBIE  U3MEpPEHHS  (PU3MYECKHX  BEJIUYHUH:
IJIAHUPOBaTh ~ W3MEPEHHUs,  COOMpaTh  JKCHEPUMEHTAIHHYIO
YCTAHOBKY M BBINOJHATh W3MEPEHHMs, CIeAys MPeIOKEHHON
WHCTPYKUMHU, BBIYUCIATH 3HAYCHUE BEJIMYMHBI U AHAIM3UPOBATH
MOJIyYEHHbIE PE3yJNbTaTbl C Y4YE€TOM 3aJaHHOM MOTPEUIHOCTH

U3MEPEHUN

1.13

1.14

1.15

coOnrofaTh MpaBuUia TEXHUKM Oe30macHOCTH Ipu  pabdoTe cC

1abopaTopHBIM 000pYyI0BAHUEM

pa3nuyaTh OCHOBHBIE NMPU3HAKK M3YUEHHBIX (U3NYECKUX MOJEIEH:
MaTepualibHas TOYKa, aOCOJMIOTHO TBEPAOE TENO, TOUYCUHBIH
HMCTOYHMK CBETA, Jyd, TOHKas JIMH3a, IUIaHETapHas MOJEINb aToMma,

HYKIIOHHAs MOACIIb aTOMHOTI'O Apa

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

(u3nyeckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH M3yYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TEXHOJIOTMYECKHUX MPOIECCOB MPH PEHICHUN y4eOHO-MPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBI JIJIsl HOCTPOCHUS N300pakeHHH B IIIOCKOM

3epKajie U COOMpAroNIeH JTNH3e

1.17

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

oOpameHun ¢ TpubopaMHd UM TEXHUYECKUMH YCTPOWCTBaMH,




1.18

1.19

1.20

1.21

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

MOBE/ICHUS B OKpY XKaIolIel cpene

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

HCTOYHHKOB

UCIOJb30BaTh IPU BBINOJIHEHUM Y4eOHBIX 3aJaHUil Hay4HO-
MOTYJIIPHYIO JINTEPaTypy (PU3HUECKOTO COJEpKaHUs, CIIPABOYHBIC
MaTepuainbl, pecypcsl cetu MHTepHeT; BiIaneTb NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLIUK U3 OJHOMN

3HAKOBOM CHCTEMBI B APYTryro

CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE WH(POpPMAIIUU M3 HECKOJBKHX HCTOYHUKOB (PUIUYECKOTO
CoJiepKaHusl, MyOJIUYHO MPEJICTABIATh PE3YJIbTAaThl IPOESKTHON WU
HCCIEAOBATEIIbCKON  NEATENIbHOCTH, TPH  3TOM  TPaMOTHO
WCIOJIb30BaTh M3YYEHHBIH TOHSATUIHBIA ammapar u3y4aeMoro
pasznena (pU3MKKH U COMPOBOXKAATH BHICTYIUICHHE TPE3EHTAllUuel C

y4€TOM 0COOEHHOCTEN ay TMTOPUU CBEPCTHUKOB

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

paspeniath KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHUPA

1.1

®uszuka — Hayka O mpupoxae. SBiueHus NOpPUPOIBI.
dusnyeckue SABICHUS: MEXAHUYECKHE, TEIUIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

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

U3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.3

1.4

1.5

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

Ha6n}oz[aeMoro SABJICHUA
Omnucanue (1)I/I3I/I‘leCKI/IX SIBIICHUI C IOMOIIBI0 MOAETIEH

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

KHUAKOCTHOI'O TCPMOMETPA U JaTUUKA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNU BEIIIECTBA

2.1

2.2

23

CrpoeHue BemiecTBa: aToMbl M MOJEKYJbI, HX
pa3Mepbl. OnbITHI, TOKa3bIBAKOIINE AUCKPETHOE CTPOEHUE
BEIIECTBA

JIBrxkeHue wyactul BemlecTtBa. CBsA3b CKOPOCTH
JIBW)KEHUS 4YacTUIl C TeMIeparypoi. bpoyHOBCkoe
nBkeHue, Iuddysus

B3aumozaencTBue 4acTUIl BEIIECTBA: IPUTSIKEHNE U

OTTAJIKUBAHHUC




AI‘peFaTHLIe COCTOsIHUA BCHICCTBA: CTPOCHUC I'a30B,

Kuakocted U TBEPABIX  (KPUCTAJUIMYECKUX)  Tedl.

24 B3anMoOCBs3p MeEXJy CBOWCTBAMM BEILIECTB B Pa3HbBIX
arperaTHbIX COCTOSHUSIX U HUX aTOMHO-MOJICKYJISPHBIM
CTpPOEHUEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUIM BOJIBI

[IpakTuueckue padbOTHI:
Onenka jauaMerpa aroMa METOJIOM psIoB  (C
ucrnoiib3oBanueM ¢otorpaduii).

2.6 OneIThl IO HAOMIOACHUIO TEIJIOBOTO PACIIUPEHUS

ra3oB.
OnEBITH 110 06Hapy>KeHmo HeﬁCTBHH CHJI

MOJIEKYJIAPHOTO IPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE u
' HEpPaBHOMEPHOE JIBH)KEHUE
12 Ckopoctb. Cpeassisi CKOPOCTb IPU HEPABHOMEPHOM
' JBUKEHUU. Pacdy€r myTH 1 BpeMEHM BUKEHUS
SIBnenne nHepuuu. 3aKOH MHEepUUHU. B3anMonelicteue
33 TEJ KaK MPUYMHA U3MEHEHUsI CKOPOCTU JIBUYKEHUS Tell.
Macca kak Mepa HHEPTHOCTH Teja
14 IInotHocts  BemectBa. CBA3b  INIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYJI B eIMHMIIE 00bEMA BEIIeCTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TeJ
3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuisl ¢
. MIOMOLIBIO JUHAMOMETPA
37 SIBnenue TAroTeHus u cuia Tspkectu. Cuna TsSHKecTd
' Ha Jpyrux IaHerax. Bec temna. HeBecomocTs
" Cuna tpenus. TpeHue CKOIBXKEHUS U TPEHHE IOKOS.
. Tpenue B IpUpoie U TEXHUKE
3.9 CroxeHue CWiI, HalPaBJICHHBIX MO OJHOM IPSIMOM.
. PaBHOelicTBYIOIIIAsA CHIT
3.10 [IpakTuyeckue pabOTHI:




3.11

3.12

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

XapaKTepa COIMMPUKaACArOIINXCA HOBCpXHOCTeﬁ

dusnuecKue SBICHUS B IIPUPOE: IPUMEPBI ABUKEHUS C
Pa3IMYHBIMM CKOPOCTSIMH B )KMUBOM U HEKUBOU ITPUPOJE,

ILCIZCTBHC CUJIbI TPCHUA B IIPUPOAC N TCXHUKE

TexHuueckue YCTPOﬁCTBaZ JUHAMOMCETP, ITOAIIHUITHUKHA

JIABJIEHUE TBEP/IBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

4.2

Hasnenue TBEpmoro tena. CriocoObl yMEHbBIIEHUS U
YBEJIUYEHUS J1aBICHUS

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

o0BEMa, TeMnepaTypbl

4.3

4.4

4.5

4.6

4.7

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

razamu. 3akoH Ilackains. IIlHeBMaTHUeCKHE MAIIMHEI

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

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

Atmocdepa 3emnu u  armochepHOe JaBIICHUE.
[IpyumHBl  CymiecTBOBaHHUS BO3AYIIHOW  00OJIOUYKH
3eMiu. OnpiT Toppuyennu. 3aBUCUMOCTh
aTMOC(EpHOTO JAaBJICHHUS OT BBICOTHI HAJ YpPOBHEM
MOpst

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

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

Apxumena




4.8

IInaBanue ten. Boznyxonnasanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanne 3aBUCHMOCTH Beca Telda B BOJE OT
00béMa TOrpYKEHHOH B JKUIKOCTh YacTH Teja.
OrnpeneneHre BBHITATIKUBAIOLIEH CHUJIbI, JEHCTBYIOLICH
Ha Telo, IOrpyxEéHHoe B KuUAKOCTh. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, IEHCTBYIOIICH
Ha TEIIO0 B JKUJIKOCTH, OT MacChl Telia. OIBITHI,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTh  BBITAJIKUBAIOILICH
CHWJIbI, IEHCTBYIOIEH Ha TEJIO B JKUIKOCTHU, OT 00BbEMaA
MOTPYKEHHOM B AKUIAKOCTh YaCTH TEJIA U OT INIOTHOCTH
xugkoctu.  KoHcTpyupoBanue — apeomeTpa WM
KOHCTPYMPOBAaHME JIOJAKM U  OmOpeneieHue e

rpy30I0AbEMHOCTH

4.10

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

TIJIaBaHUE PBIO

4.11

TexHuueckue ycTpolcTBa: COOOINAIOLIMECS COCYIBL,
YCTPOMCTBO BOJONPOBOJA, T'MAPABIMYECKUN IIpecc,
MaHOMETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 Mexanudeckast MOIITHOCTh

53 [IpocTele MexaHM3MBI: pblUar, OJIOK, HAaKJIOHHAS

. I0CcKOCTh. [IpaBuio paBHOBecus prluara

5.4 [IpumeneHue mpaBuiia paBHOBECHS phlyara K 0JIOKy
«3omotoe  mpaBwio»  MexaHukd. Koadduuuent

5.5 IOJIE3HOTO  JeHCTBUA ~ MexaHu3moB.  lIpocteie
MEXaHU3MBI B ObITY U TEXHUKE

5.6 [ToreHmmanpHast SHEPTUM TeNA, MOJIHITOTO Hall 3eMIIEN

5.7 Kunernueckas sHeprus

53 [Tonnas mexaHuudeckas PHEprus. 3aKOH U3MEHEHHS U

COXpPAaHCHUA MEXaHUYECKOM OHCPIrun




59

5.10

[IpakTuyeckue pabOTHI:

Onpenenenve  paboOThl  CWJIBI  TPEHUS  MPHU

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

I/IsyquHe 3aKOHa COXpaHCHUA MEXaHUYEeCKOH OHEpIrun

dusndyeckue SIBICHHUSA B npupoaec: pblHaru B TECIE

YCJIO0BCKa

5.11

8 KJIACC

Kox Kon
pasaena JJIeMEeHTa

TexHuueckue yCTpPOWMCTBA: pblyar, MOJABUKHBIA U
HEMOJIBWKHBIN OJIOKH, HAKJIIOHHAS TTIOCKOCTh, TIPOCTHIE

MEXaHU3MBI B OBITY

IIpoBepsiemble d1eMEHTBHI COIeP:KAHUS

TETUUIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca U pa3Mepsl
MoJieKyd. OmbITEl, TMOATBEPXKAAOIINE OCHOBHBIE

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

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

TCII1a

OOBsicHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TEI
Ha OCHOBE IIOJIO)KCHUM MOJIEKYJIIPHOKMHETUYECKOU

TEeopuu
CMaunBaHue U KallWUISIPHBIC SBJICHUS

TennoBoe pacmIMpeHne U cxKaThe

6.6

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOI'O ABUXXCEHUA YaCTHUIL




6.7

6.8

6.9

BuyTpeHHss DHEPIHUsl. CrocoObl  M3MEHEHHUs
BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPIICHHE

paboThI

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

BEIIlECTBA

6.10

TennmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE

TEMI0BOro OajzaHca

6.11

IInaBnenne n OTBCPACBAHUC KPpUCTATINIMYCCKUX

BEIIECTB. Y AeJIbHas TEII0TAa ILIaBICHUS

6.12

6.13

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

JaBJICHUA

BnaxHocTth BO3yXa

6.14

6.15

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUsI
[Tpunmuner  pabotel  TemioBbix aBurateneid  KITJ
TEIJIOBOTO ABHUTaTeNsA. TeINIOBEIE ABUTAaTEIN U 3alllUTa

OKPYXaIoIIe Cpeasbl

6.16

3aKOH COXpaHEHHs M TpEeBpallleHuss HHEPruu B

TCIJIOBBIX ITpoLIeccax

6.17

[TpakTryeckue paboOTHI:

OnpiThl 1O OOHApY)XEHHUIO  JEHCTBUS  CHJI
MOJIEKYJISIPHOTO IMTPUTSKEHUSI.

OnBITHI 110 BRIPAIIMBAHUIO KPUCTAJIOB TIOBAPEHHOMN
COJIA MJIU caxapa.

OnpIThl 10 HAOJIOJEHUIO TEIJIOBOTO PaCIIUPEHUS
ra3oB, KUJIKOCTEN U TBEPABIX TEIL.

Onpeznenenue 1aBieHUs BO3yXa B OaJUIOHE MITPULIA.

OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD J1aBJICHUS

BO3JIyXa OT €ro 00béMa U HarpeBaHUs WU OXJIAXKICHHS.




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

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

HccnenoBanue  sIBJIGHHUS ~ TEIJIOOOMEHa  IpHU
CMELIMBAHUM XOJIOJHOM U ropsiueid BOJBI.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJyYEHHOTO
BOJIOH TIPH TEIUIOOOMEHE C HArpeThiM METATHYCCKHM
HUAJTUHAPOM.

Ornpenenenne yaenbHOU TEMIIOEMKOCTH BELIECTBA.

HccenenoBanue npouecca uCapeHusl.

Omnpenenenre OTHOCUTEIBHOMN BIaKHOCTH BO3/TyXa.

Onpez[eneHHe YHGHLHOﬁ TCIIJIOTHI IVIABJICHUA JIbJA.

6.18

6.19

®dwusnyeckue SBICHUS B TPHUPOJC: IMOBEPXHOCTHOE
HATSDKCHHE W KalWUIAPHBIC SIBIICHUS B TIPHUPOJIE,
KPHUCTAIIJIBI B IpUpo/Ie, n3ayuyeHue ColHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHEe Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

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

ABUTATCJ]Ib BHYTPEHHETO CrOPpaHUs.

OJIEKTPUHYECKHUE U MATHUTHBIE ABJIEHUA

7.1 OnekTpu3anus Ten. /[Ba posia aNeKTpUYeCcKuX 3apsiioB
B3anmMoneiictBue 3apspkeHHBIX Ten. 3akoH KyioHa

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

7.3 anekTpudeckoro mnonsd. [lpuHnmn — cynepriozunyu

ANEKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)




Hocurenn »neKkTpUyYecKHUX 3apsiioB. DJIEMEHTapHbIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDIIEKTPUKU
7.5 3aKOH COXpaHEHHUs JICKTPUUYECKOro 3apsiia
6 ONEeKTpUYEeCKU  TOK. YCIOBUS  CYyIIECTBOBaHUS
' ANEKTPUUECKOTO TOKA. ICTOUHHMKHM MOCTOSIHHOTO TOKA
HerictBus 3JIEKTPUYECKOTO TOKa (TeruioBoe,
7.7 XUMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
JKUJKOCTAX U Ta3ax
o Onektpuueckas uenb. Cuiia ToOKa. DJIEKTpUUECKOE
' HaIpsKEHUE
79 CormnpoTHBieHNE MIPOBOJIHHUKA. VY nenbHoe
' COINPOTUBIICHUE BEIIECTBA
7.10 3akon OMa JJi yyacTKa Lenu
[locnenoBarenpHOE W MapajlIeIbHOE COEIUHEHHE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenna
13 DneKTpUYecKue Henu U MOTPEOUTENTH SIEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocTrosiHHBIE MarHuThl. B3anMoielicTBHE MOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mnone. MarHutHOe mojie 3€eMIIM U €ro
' 3HauY€HUE IS )KM3HU Ha 3emiie
716 OmnbiT Opcrena. MarHuTtHOE TOJIE AIEKTPUYECKOTO
' Toka. [[ppuMeHeHne PJIeKTPOMAarHuTOB B TEXHUKE
JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
717 DNeKTpOoABUTaTENb TIOCTOSHHOTO ToKa. Mcnonp3oBanue
' AJNIEKTPOJIBUraTeIell B TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIopTe
718 Onpitel  ®apanes.  SIBneHue  3IEKTPOMArHUTHON

unaykuuu. [Ipasumno Jlenna




7.19

7.20

DIIEKTPOreHepaTop. CriocoOsr MOJTyYEHUs
DIIEKTPUUYECKOW  DHEPrHH.  DJCKTPOCTAHIMH  Ha

BO300HOBJISIEMBIX UCTOYHHKAX OHEpIrun

[TpakTuueckue pabOTHI:

OnbITHI O HAOJTIOICHUTO AJICKTPU3AIIUN TEJT UHTYKIIHEH
Y TIPU COMPUKOCHOBEHUH.

UccnenoBanue [OEWCTBUS AIEKTPUYECKOTO TOJISA Ha
MIPOBOJIHUKY M TUDJICKTPUKH.

COopka W mpoBepka padOTHl AICKTPUYECCKOW IIETH
IMOCTOSIHHOTO TOKA.

W3mepenne u peryampoBaHue CHIIbI TOKA.

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

OIBITHL, JEMOHCTPUPYIOIITNE 3aBUCHMOCTb
ANEKTPUUYECKOTO COMPOTUBJICHUS MPOBOJHUKA OT €ro
JUTMHBI, TTONAAN MTONIEPEYHOTr0 CEYCHUS U MaTepuana.
[IpoBepka mpaBUiIa CJIOKEHUSI HANPSDKCHUN TIpH
MOCJIEIOBATEIbHOM COCAMHEHUU [IBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa Al CUIIBI TOKA MPU MapalljieIbHOM
coeMHEeHUU pe3uctopoB. OmpeneneHue  pabOThI
ANEKTPUYECKOTO TOKa, HUIYIIETO Yepe3 Pe3UcCTop.
OrmpenenieHre  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIICIISAEMON Ha pe3ucrope. UccnenoBanne
3aBUCUMOCTH CHJIBI TOKA, UYIIETO YEpe3 JIaMIIOUKY, OT
HanpsbkeHus Ha Heil. Onpenenenue KII/I narpeBatesns.
Hccnenosanue MarduTHOTO B3aHUMOJICHUCTBUSA
MOCTOSTHHBIX MAarHUTOB. V3yueHue MarHUTHOTO MO
MOCTOSSHHBIX MAarHUTOB TpU WX OOBEAUHEHUU U
pazaenenuu. MccienoBanue qeHCTBUS AIEKTPUUECKOTO
TOKAa Ha MarHuTHYIO CTPEJIKY. OmnkITHI,

JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHUJIBI




B321HMOI[CI>1CTBI/I§I KaTylIKy ¢ TOKOM U MaroiuTa OT CHJIbL
TOKAa M HANpaBJICHHs TOKa B Karywke. l3ydeHue
JIEMCTBUSI MAarHUTHOTO TOJII HAa MPOBOJHUK C TOKOM.
Konctpyuposanue 54 A3y4YeHUe paboTsl
3JIEKTPOABUTATEIS. N3smepenne KII
ANEKTPOJIBUTaTe€IbHON  yCTAaHOBKU.  OmNbITBI 1O
HCCIIE0BAHUIO SBJICHUS 3JIEKTPOMAarHUTHON
WHIYKIMU: HCCIICIOBAHUE W3MEHECHHN 3HAYCHUS U

HaIlpaBJICHHUA HHAYKIIUOHHOT'O TOKa

7.21

7.22

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

CHAHHC

TexHuueckue ycTpOHCTBA: JIEKTPOCKOI, aMIIepMETp,
BOJIETMETP, PEOCTAT, CYETUUK HIIEKTPUUECKON SHEPTHH,
AIIEKTPOOCBETUTENbHbIE TMPUOOPHI, HArpeBaTeJIbHbIE
AIIEKTPOIPUOOPHI (mpumepsl), JIEKTPUYECKUE
IIPEIOXPAHUTEINH, DJIEKTPOMArHUT, 2JEKTPOJBUIATENb

MOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOSHHOI'O TOKA

9 KIIACC
Kon
Kon snementa [IpoBepsiembie 37IEMEHTHI COAEPIKAHMS
paszznena
MEXAHUWYECKUE SABJIEHUA
g1 Mexanuueckoe JABW)XKeHUE. MarepuanbHas TOYKa.
' Cucrema orcuéra
9 8.2 OTHOCUTENBHOCTh MEXaHUUYECKOTO JIBUIKEHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE
HepaBHoMepHOE  NpSIMOJIMHEMHOE  JIBHXKEHHE.
8.4 CpenHsis W  MTHOBEHHasT CKOpPOCTh  Tejla  MOpH
HEPAaBHOMEPHOM JIBIKEHUU




VYckopeHne.  PaBHOYCKOpEeHHOE — NPSMOJIMHENHOE

8.5
JBUKCHHE
8.6 CBo0Ooauoe magenne. OneiTel [ anunes
PaBHOMepHOE nBUXKEHME IO OKpY)kHOCTH. [lepuoa u
8.7 yactoTa oOpauieHus. JIuHeliHas W yriaoBas CKOpPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 ITepsbiii 3akoH HproTOHA

8.9 Bropoii 3akon HetoTona

8.10 Tpertunii 3akon HeroToHa

8.11 IIpuHIUI Cynepno3uiuu CUII

8.12 Cuna ynpyroctu. 3akoH ['yka

8 13 Cuna TpeHus: cuia TPEHHUS CKOJIbKEHUS, CHJia
' TPEHHUs IOKOS, IPYTUE BUBI TPEHUS

S 14 Cuna TsDKECTH M 3aKOH BCEMUPHOTO TATOTEHUS.
' YckopeHue cBOOOIHOTO TaIeHUs

8 15 Jsuxenne mnmaHer Bokpyr Comnma.  Ilepsas
' KOCMHU4YecKasi ckopocTb. HeBecoMocTh 1 meperpys3ku

816 PaBHOBecue MaTtepuanbHOW TOYKH. AOCOJIIOTHO
' TBEPIOE TEIIO

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

8.18 Nmnynbc Tena. U3menenne umnyinsca. Miynbe cuiib

8.19 3aKOH COXpaHEHMsI UMITyJIbca

8.20 PeakTuBHOE ABMXKEHUE

8.21 Mexanuyeckasi paboTa U MOIITHOCTh

82 Pabota cun TsKecTH, ynpyroct, TpeHus. CBs3b
. SHEpPruu U paboThI

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

8.24 IToTreHumanbHas YHEPrUs CKATOU NPYKUHBI

895 Kunernueckas sHeprus. Teopema 0 KMHETHUECKOM
' SHEPTUU

8.26 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUn




8.27

[TpakTuyeckue paboOTHI:

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

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

[IpoBepka THUIOTE3bI: €CIM IMPH PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 Ha4yaJbHON CKOPOCTH ITYyTH OTHOCSTCS
KaK ps HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
POMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanne  3aBHCHMOCTH CHIIbI  TPCHHUS
CKOJIbXKCHUSI OT CHJII HOPMAaJbHOTO JaBIICHHS.
Onpeneneane kod(pPUIMEHTa TPEHHS] CKOJIBKEHUS.
OnpeznencHue >XKECTKOCTU MPYXHUHBL. OnpenencHue
pabOThI CHJIBI TPEHHUS NPU PABHOMEPHOM JIBHIKCHUH
TeJa 0 TOPU30HTALHOU TTOBepXHOCTH. OmpeeneHue
paboOThI CHJIBI YIPYrOCTH TMPH TMOABEME Tpy3a ¢
UCTIOJIb30BAHUEM  HETIOJABIIKHOTO M TIOJBMIKHOTO

OJIOKOB

8.28

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

JABVKCHUC )KUBBIX OPTaHU3MOB

8.29

TexHuueckne yCTpOWCTBA: CHOUIOMETP, JAaTYUKHU

MMOJIOKCHUA, PACCTOAHNA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEBAHUA 1 BOJIHBI

KonebarenbHoe TIBYDKEHUE. OcHOBHBIE
9.1 XapaKTepUCTUKH  KOJIEOAHWH: TepHojd, YacToTa,
aMILTUTY A
MaremMatnyeckuii ¥ TNPYKUHHBIA  MAasTHUKH.
9.2 [IpeBpamienre  >HepruM  OpU  KoJeOaTeTbHOM
JIBOKCHUHT
93 3aryxatomue kosiebanus. BeIHy)IeHHBIE KOJICOAHNUS.

Pe3onanc




94

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

BOJIHBI

9.5

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

9.6

Wudpa3Byk u yapTpa3zByk

9.7

[TpakTuyeckue pabOTHI:

OmpezeneHne 4acTOThl W I[EpUOAA  KOJIeOaHH
MaTeMaTU4YeCKOro MasTHHKA.

Omnpenenenne 4YacToTbl M NepHoaa KojeOaHMi
NPY>KUHHOTO MasTHUKA

HccnenoBanne 3aBUCHMOCTH IIepHoja KoyeOaHHH
NOJIBELICHHOTO K HHUTU Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH IIepHoja  KOJeOaHHH
NpPY>KUHHOTO MasTHHKAa OT Macchl rpy3a. [IpoBepka
HE3aBUCHMOCTH  Ilepuoja  KoiiebaHuii  rpy3a,
MOJIBELIICHHOTO K HUTH, OT MAcChl Tpy3a U KECTKOCTH
Opy’KUHBL.  V3MepeHue  yCKOpeHHs CBOOOIHOTO

naJicHus

9.8

9.9

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

OyHaMH, 5X0

Texunueckue yCTpOﬁCTBaI 9XO0JIOT, HCIIOJIBb30BaHHEC

yJIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

10.1

10.2

10.3

10.4

DJIEKTPOMArHuTHOE MOJIE. DJIEKTPOMArHUTHBIE BOJIHBI.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

[ITkana 3EKTPOMArHUTHBIX BOJIH

DJeKTpoMarHuTHas npupona ceera. CKOpOCTh CBETA.
BonnoBele cBOMCTBa cBETa

[TpakTudeckue paboTHI:

N3ydyeHue CBOWCTB HJIEKTPOMAarHUTHBIX BOJH C

MOMOIIIBI0 MOOMIJIBHOTO Tene(oHa




11

dusnueckue SABICHHUS B NpPUPOJE: OUOJIOTMYECKOE
10.5 JNEHCTBHE  BHJAMMOTO,  YJIbTPaHOJIETOBOTO  H
PEHTIC€HOBCKOI'O U3JIy4YeHUN
10.6 Texnuueckue YCTpOWCTBA: HCIIOJIb30BAHUE
' AIIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBS3U
CBETOBBGBIE SBJIEHUA
11.1 JlydeBas monenb cBera. IcTounnku cBeTa
11.2 [IpsamonuHeitHOE pacpoCTpaHEHUE CBETA
13 Otpaxxenue cBera. Ilnockoe 3epkano. 3akoH
' OTpaKeHHsI CBETa
14 [Ipenomnienne cBeTa. 3aKOH TMPEIOMIICHHUS CBETa.
' [TosiHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xop nydeit B tuH3e
116 Ontrueckas cucrtema (poroanmapara, MUKPOCKONA U
' TejecKorna
117 ['ma3 kak omnTHuyeckas cucTeMa. biM3opykocTb u
' JAIIbHO30PKOCTh
Paznoxenue Oemoro cBera B crnekTp. ONbIThI
11.8 Herorona.  CnokeHue  CIEKTpalbHBIX  I[BETOB.
Hucnepcus ceera
[TpakTryeckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH yria OTPa)KEHUS
CBETOBOTIO Jy4a OT yIJIa NaJeHUs.
N3ydyeHne xapakTepUCTUK M300pa)KeHHs MperMeTa
B IUIOCKOM 3€pKaJie.
HccnenoBanue 3aBUCUMOCTH yTJla MPEIOMIICHUS
11.9 CBETOBOI'O Jyya OT yIJja MaJeHus Ha TPaHUILE «BO3AYX —

CTEKJIO».

ITonyyenue U300pakeHHi c IIOMOIIBIO
coOMparoIel TUH3HI.

Onpenenenue ¢dokycHOro pacCTosIHUSA u
ONTUYECKOI CUITBI COOMpPAOIIEH JTMH3BI.

OnBITHI IO PA3TI0KEHHIO OEIIOT0 CBETa B CHEKTP.




OnBITHI 110 BOCHPUATHUIO LIBETA IMPEIMETOB IPU UX

HAOJII0/ICHUU Yepe3 I[BETOBbIE (PUIIbTPHI

du3nyeckue SIBICHUS B npupoac: 3aTMCHHUA Comnana u

11.10 JlyHbl, IIBeTa TN, ONTHYECKUE SBICHUS B aTMochepe
(uBeT HebOa, pedpakmus, paayra, MUPax)
™t TexHuueckue  ycTpoicTBa: OYKH, MEPUCKOII,
' ¢doroanmapar, ONTUIECKUE CBETOBO/IBI
KBAHTOBBIE SBJIEHW S
11 Omneitel Pesepdopna u mianerapHas MOJENb aToMa.
' Mogaens aTtoma bopa
122 Ucnyckanne u morjoimieHne cBera aromMmoMm. KBaHTEHI.
' JluneityaTpie CIEKTPbI
12.3 PannoaktuBHOCTE. Anlb(a, 6eTa- 1 raMMa-u3IydeHUs
124 Crpoenue aroMHoro szapa. HykinoHHas Mopenb
' aTOMHOTO sapa. M30Tomsl
15 PannoaktuBHbie ipeBpaiienus. [lepunon nomypacmnana
' ATOMHBIX SJEP
126 S nepHble peakuu. 3aKOHbI COXPaHEHUS 3apsAI0BOTO U
' MAacCOBOI'0 YHCell
197 OHeprusi CBA3M aTOMHbIX sAnep. CBA3b Maccel U
12 ' SHEPTUH
18 Peakiun cunTe3a u geneHus sgep. McrouHuku
. sHeprun CoJsHIa U 3BE3]
129 SlnepHas osHepretuka. JleWicTBHE pagMOAKTUBHBIX
. W3JIyYCHHUI Ha )KUBBIC OPTaHU3MBI
[TpakTiueckue paboThI:
Habmroienne CIUIONIHBIX W JTUHEHUYaThIX CIEKTPOB
W3ITy9YCHHUSI.
12.10

12.11

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

W3mepenue paanoakTUBHOTO hoHa

@dusnyeckue SBICHHUS B MPHUPOJAE: €CTECTBEHHBIN
paMOaKTUBHBIN ¢oH, KOCMHMUECKHE TyuH,

PaAMOAKTUBHOE H3JIy4EHUE IPUPOIAHBIX MHUHEPAJOB,




12.12

JICUCTBUE PAaJUOAKTUBHBIX HU3JIy4CHHM Ha OpPraHU3M

YECJIOBCKA

Texnuueckue yCTpOiicTBa: CHEKTPOCKOTI,

WHJVBHIyaJIbHBIA TO3UMETD, Kamepa Bunbscona




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

Kon
NpoBePsIeMOro
TpeOOBaHUS

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

Ilonnmanue ponu (QU3MKM B  HAy4HOM KapTHHE  MUDA;
c(OPMUPOBAHHOCTh 0a30BBIX TPEICTABICHUNA O 3aKOHOMEPHOM
CBSI3M U [TI03HABAEMOCTH SIBJIEHUH MPUPOJBI, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid poiu (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOTuil, 00 3BOIIOLUU
(GU3NYECKUX 3HAHUN M UX POJIM B LIEJIOCTHOH €CTEeCTBEHHOHAYYHON
KapTMHE MHpa, O BKJIAJE POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYIKAIOIIETO

MHUpa, pa3BUTHUC TCXHUKH U TEXHOJOrui

3HaHUS O BUAAX MaTepuM (BEIIECTBO U IOJIE), O JBMKEHMH Kak
crocobe CyIIeCTBOBaHMSI MaTepuu, OO0 aTOMHO-MOJIEKYJISIPHOI
TEOPUM CTPOEHMs BEIIECTBA, O (PU3NYECKON CYIIHOCTH SIBICHUM
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIIIOBBIX, OJCKTPOMArHUTHBIX H
KBAHTOBBIX); YMEHHE pa3JIn4yarh SBJICHUS IO OIHUCAaHHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIHUX
JaHHOe (U3UYECKOE SIBIIEHHE, YMEHHE paclo3HaBaTh MPOSIBICHHUE
HU3YYCHHBIX (1)I/I3I/I‘I€CKI/IX SIBJICHUI B OKpYy’KaromeM MHPE, BbIACIIAA

WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Bnagenue ocHOBaMM MOHSATUWHOTO ammapara U CHUMBOJIUYECKOTO
sI3pIKa (PM3UKU U MCIOJIB30BAHHUE UX JUJIS pelleHHs y4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WUYECKUE SBICHHS M

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

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

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

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

SIBJICHUU:




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

IIPOBEJICHUE HECJIOXKHBIX OKCIEPUMEHTAIBHBIX HCCIIEI0BaHUM;
CaMOCTOSITENIbHO COOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY U
IIPOBOAUTH  HCCIENOBAaHUE IO  MHCTPYKUUH, IPEACTABIATH
MOJTyYSHHBIE 3aBUCUMOCTH (D)M3WYECKUX BEIIMYMH B BUJE TAOIUI] U
rpaduKOB, y4YUTBHIBaTh IOTPEIIHOCTH, JelaTb BBIBOJIBI IO

pe3ysbTaTtaM UCCIIEI0BAHUS

[lonnManue  XapakTepHBIX CBOWCTB  (DU3MYECKHX  MOJENeH
(MaTepuanbHas TOuka, abCOIIOTHO TBEPOE TEJIO0, MOJEIIU CTPOCHUS
ra3oB, XKUJAKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHasi MOJIeJIb aTOMHOI'O ]pa) U YMEHUE MPHUMEHATh UX JUIS

00BsICHEHUS] PU3NYECKUX MTPOLIECCOB

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

MOJIEIN

YMenne pemath pacu€THble 3amaun (Ha 6aze 2 — 3 ypaBHEHHN),
UCTIONB3Yysl 3aKOHBI U (OPMYIBI, CBS3BIBAIOIINE (PUIUUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATh KPATKOC€ YCJIOBHEC 3alayH,
BBISIBJISITH HENOCTAIOIINE JaHHBIC, BRIOUPATh 3aKOHBI M (POPMYIIBL,
HEOOXOUMBIE JTsI €€ PEIIeHUs, UCTIOJIH30BaTh CIIPABOYHBIE JTAHHEIE,
MPOBOJIUTHh PACUYEThl U OIIEHUBATH PEANTMCTHYHOCTH MOJIYYEHHOTO
3HaueHUus (PU3NUECKON BETUNYUHbBI; YMEHHE ONIPEAEIATh Ppa3MEPHOCTh

(bu3n4ecKoil BETMUNHBI, TOJyYEHHON MPU PEIICHUH 3a/1a4u




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

3aKOHOMEPHOCTH

10

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

IJId paliMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OmnpIT momcka, MpeoOpa3oBaHMsl W TPEICTABICHUS HHGOpMAINN
(U3MYECKOr0 CO/EpKaHUs C HCIOJIb30BaHUEM HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHi; yMEHHE OLIEHUBATh JOCTOBEPHOCTh
MOJy4YeHHON HMH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIONIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJIb30BAaTh  IMpU
BBINOJIHEHUH Y4EOHBIX 3aJJaHUN HAy4YHO-TIOMYJISIPHYIO JMTEpATypy
(bu3MUECKOro cozepKaHMsl, CIIPaBOYHbIE MaTepHalIbl, PECYPChI CETH
WntepHer; BnageHue 0a30BBIMH HaBBIKAMHU  NPEOOpa3OBaHUS
nH(poOpMalUd M3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYIyl0; YMEHHUE
co3/laBaTb COOCTBEHHBIE NMHCHbMEHHBIE W YCTHbIE COOOIIEHUS Ha

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




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA

O3 11O PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexannueckoe nBrxkeHue. MarepuanpHas Touka. Cucrema otcuéra.
' OTHOCUTENBHOCTD JIBUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe ABMxkeHue. Cpennss ckopocts. Dopmyia
1.2 JUTSL BRIYMCITICHUS CPEHEH CKOPOCTH: V = S/t
PaBHOMepHOG HpHMOHI/IHeﬁHOG JABUXXCHUC. 3aBUCHUMOCTH KOOpAWHATEI TCJIa
OT BPEMEHH B ClIy4ae paBHOMEPHOT'O MIPSIMOJIMHEMHOTO JIBU>KECHHUS:
13 x(f)=x,+vt
I'paduiku 3aBUCMMOCTH OT BPEMEHHM ISl MPOEKIIMH CKOPOCTH, MPOCKIIUU
[epeMelIeHus, IyTH, KOOPAMHATHI NP PAaBHOMEPHOM IIPSIMOJMHEHWHOM
ABHUKCHUN
3aBUCUMOCTh KOOPAMHATHI T€Ja OT BPEMEHHU B Cilydae paBHOYCKOPEHHOI'O
MPSAMOJIMHEHOTO IBUYKEHMUS:
3
Se(f) =vo, #1+a ;
2
DopMyJIbl A1 IPOEKIUH NTEPEMEILEHUS, TPOEKIIMA CKOPOCTH U NMPOEKINH
YCKOPEHUS MPU PABHOYCKOPEHHOM MPSMOJIMHEHOM JIBUKECHHU:
?2
1.4 .sx(a‘)=v{,x-a‘+ﬂx-3.
U_,{.(f) =Upy T4, 1,
a (f)=canst,
U:.T: - Ul?f: =2£‘.'I.S'_T
Fpa(l)I/IKI/I 3aBUCUMOCTH OT BPEMCHHU JIA MPOCKIHU YCKOPCHUA, IPOCKINUN
CKOPOCTH, IPOEKLUHU MEPEMELLEHNUS, KOOPAUHATHI IIPH PABHOYCKOPEHHOM
HpﬂMOHHHeﬁHOM JABUXXCHUHN
CBoboaHoe nagenue. @opMyIibl, OMKUCHIBAIOLINE CBOOOJHOE Ma/leHUE Tea
1.5 0 BepTUKANM (IBM)KEHHE Tela BHU3 MJIM BBEPX OTHOCHTEIHHO

MOBEepXHOCTU 3eMin). ['paduku 3aBUCHUMOCTH OT BPEMEHHU ISl MPOCKIIUU




YCKOPEHUS, IPOEKIIUU CKOPOCTH U KOOPJIUHATHI TP CBOOOIHOM TaJICHUN
TeJa 0 BEPTUKAIIH

CKOpOCTh paBHOMEPHOT'O JIBHXKEHMS Tejla 10 OKpyX)HOocTH. HampaBneHue
CKOpPOCTH.

dopmyna assl BBIYUCICHHS] CKOPOCTH Yepe3 pauyc OKPYKHOCTU U MIEPUOA

oOpareHus:
2R
L=
T

LenTpocTpeMutenbHOe yckopeHue. Harmpasienue eHTpOCTPEMUTENEHOTO

16 yckopenust. @opMyiia 1 BBIYMCICHHS YCKOPEHUS:
2
L
WTR
®opmyiia, cBsI3bIBaIOLIAst IEPUOA U YaCTOTY OOpalCHHUS:
V= !
T
Macca. IInotaocts BemectBa. @opmyJia sl BBIYUCICHUS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuurnHa. ClokeHue cuil
1.9 SBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10

CoHarpaBieHHOCTh BEKTOpPa YCKOPEHUS TeJla U BEKTOpa CHIIHI,

JEUCTBYIOLIEH Ha TEJO

Bzaumopeicteue ten. Tpernit 3akoH HeroToHa:

Fry=-F,




TpeHHe IOKOA U TPCHUC CKOJILKCHMUA. d)opMyna JJI1 BBIYUCJIICHUA MOAYJIA

CHJIBI TPCHUSA CKOJIBXKCHUS:

1.12 F_=u-N
- H
Hedbopmanus tena. Ynpyrue u Heynpyrue aedopmanuu. 3aKoH yHpyrou
nedpopmaruu (3axoH ['yka):
1.13 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHMUS:
m; -m,
F=g.—1 2
'L
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TTaICHHSL.
1.14
dopmyna uisi BBIYUCICHUS CUIIBI TSHXKECTH BOJIHM3U MOBepXHOCTH 3emiu: F
=mg.
JBuxenue miaanet Bokpyr Connua. [lepBas kocMudeckasi CKOPOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BeKTopHas pu3nyecKas BeIUYUHa.
1.15 p=mo
Nmmynbe cuctemsl Ten. M3Menenue ummysbca. UMIynbe cuibl
3aKOH COXpaHEeHHs UMITYJIbCa I 3aMKHYTON CHCTEMBI Te:
1.16 P=nyUy +i, Uy =const
PeaktuBHOE ABMXEHUE
Mexanuueckasi pabora. @opmyna s BEIYUCICHUS PaOOThI CUIIBL:
A=Fscoso
MexaHuueckasi MOIIHOCTb:
1.17
A
N==
I
18 Kunernyeckas 1 moteHIanbHas sHeprusi. DopmMyia A1 BEIYUCICHUS

KUHETUYECKON YHEPIUH:




1.19

HE)E
By

Teopema 0 kuHeTHUecKOU dHeprun. Popmyra 1 BIYMCICHUS

MIOTEHLIMAJIbHOW YHEPIUH TENa, OIAHATOTO

HaJ 3eMIIEH:

E,=mgh

MexaHudueckas OHEPIu-i:
E=E,+E,

3aKOH COXpaHEHMsI MEXaHHUUeCKOM 3Hepruu. @opmyia /s 3aKoHa
COXpaHEHUs MEXaHMUECKOM SHepruy B OTCYTCTBHE CUJI TpeHus: E = const.

[IpeBpanieHne MEXaHUYECKOW SHEPIUU IIPU HAJIMYUU CUIIBI TPCHHUSL.

1.20

1.21

1.22

[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIOY» MEXAHHUKH.
Peruar. Moment cuibl: M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[ToaBuxHbIN 1 HeTTOABWXKHBIN O0510KU. KITJ[ mpocThIx MEXaHH3MOB,

n= Anonesnas

A‘S&I‘IZE"IH

JlaBiieHue TBEpAOTO TETA.

dopmyiia 11 BBIYACICHUS JABJICHUS TBEPIOTO TeJa:

_F

HaBnenue raza. ATMmocepHOe JaBieHUE.

FI/I,[[I)OCTaTI/I‘IeCKOC AaBJICHUC BHYTPH KUIAKOCTHU.

(DopMyna JJI BBIYMCIICHUA JAaBJICHUA BHYTPU XKUIAKOCTH!

DP=pgh+p,

3axoH [lackans. I'mapaBnudeckuii npecc




1.23

3akon Apxumena. dopmyna s ompeneseHUs: BBHITAIKUBAIOUIEH CHIIBL,

HeﬁCTByIOIHeI\;I Ha T€JI0, HOl“pyH(éHHoe B X KUAKOCTb HUJIN I'a3:
F A T pgv

Ycaopue miapanus teia. IlnaBanue CYZA0B U BO3AYXOILJIABAHUC

1.24

Mexannueckue KoiebaHus. AMIUTUTYA, MEPHOJ U 4YacToTa KoJeOaHUHM.

dopmya, CBSI3bIBAIONIAS YACTOTY U MEPHUO KOJICOAHUIA:

1.25

1.26

1.27

1.28

1.29

MareMaTtnueckuii U IIPYKUHHBIA MasTHUKU. [IpeBpamienue sHepruu npu

KoyebaTeIbHOM JABUKCHHUN
3aTYXaIOH_II/Ie KoJIeOaHHSL. BBIHYDKHCHHBIG konebanus. Pe3onanc

Mexanunueckue BOiHBI. [IpononbHbie 1 monepeyHbie BOIHBI. J[JIMHA BOJHBI

U CKOPOCTh paCIpOCTpaHEHUs BOJIHBI:

L=v-T

3Byk. ['poMKoCTb 1 BbIcOTa 3ByKa. OTpakeHUE 3BYKOBOI BOJIHBI HA TPAHHULIE
nByX cpell. MH(dpa3Byk U yIbTpa3ByK

IIpakmuyeckue pabomul

N3mepenune cpeqneli IOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBL; KECTKOCTH
NpPYXUHBI, KO3 (UIMEHTa TPEHHsI CKOJbXEHHs; paboThl CHJIBI TPEHU,
CWJIBI YIPYTOCTH; CPEJHEl CKOpOCTH JABMXKEHHUS Opycka MO HaKJIOHHOM
IUIOCKOCTH; YCKOpEHHs Opycka IMpH JABMKEHUM MO HAKJIOHHOM IIOCKOCTH;
4acTOThl M MepHoJa KojJeOaHUi MaTeMaTUYeCKOro MasTHHKA; 4acTOThl U
nepuosia  KojliebaHWM  NPYKUHHOTO  MasTHHUKA; MOMEHTa  CHJIbI,
JEHCTBYIOIIEro Ha pblyar; paboThl CUJIbl YIPYTOCTH MPH MOABEME Ipy3a C
MIOMOIIIbIO HEMOJBM)KHOTO OJ0Ka; pabOThl CUJIBI YNIPYTOCTH MPHU MOIbEME
rpy3a ¢ MOMOILBIO MOABUKHOIO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXMMEI0BOM CUIIBI OT 00bEMa MOrpyKEHHOH
4acTH Tejda U OT IUIOTHOCTHU KHUAKOCTU; HE3aBUCUMOCTH BBITAJIKHBAIOIIEH
CWJIBI OT MAacChl T€Ja; CUJIbl TPEHUs CKOJBKEHUS OT CHIIBI HOPMAJIBHOTO
JaBJIEHUS U OT poJia MOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HHUKaIOLIEH B
Npy>XHHE, OT CTENEeHU JedopMalui MPYKHUHbI; YCKOPEeHUs: Opycka oT yria
HaKJIOHa HampapBJsiolell; mnepuojga (4acToThl) KojeOaHUN HUTSHOTO

MasiTHUKA OT AJIMHbBI HUTH,; IICPUOIa KoJIeOaHMI MPY>KUHHOTO MassiTHHUKaA OT




Macchbl TIpy3a M JKECTKOCTH IMPY>KUHBI; HCCIEIOBAHHE HE3aBUCUMOCTHU
nepuoja kojiebaHW HUTSHOTO MasTHMKa OT Macchl Tpysa. IIpoBepka

YCJIOBUS PABHOBCCHUS pbIvara

1.30

Qusuueckue s6leHUs 6 npupode. TPHUMEPHl TBUKEHUS C PA3TUYHBIMU
CKOPOCTSIMM B >KMBOW W HEXHBOW MPHUpPOJE, ACHCTBUE CHJIbI TPEHHUS B
MPUPOJIC U TEXHUKE, IPWIKUBBI U OTJIMBBI, ABMXKeHUE MiaHeT CoaHeuHOU
CUCTEMBbI, PEaKTUBHOE IBM)XCHHE >KMBBIX OpPraHHU3MOB, pblYyaru B TeJje
4ellOBeKa, BIUSHUE aTMOC(EepHOro MJaBJICHHWS Ha >KHUBOW OPraHU3M,
IUIaBaHWe pbIO, BOCHPHUATHE 3BYKOB JKMBOTHBIMHU, 3E€MIIETpPSACEHUE,

CECMHUYECKHUE BOJIHBI, LlyHAMU, IXO

1.31

Texuuueckue ycmpoticmea. CIAJOMETp, JATYUKH MOJOKEHUS, PACCTOSHUS
U YCKOPEHUS, TUHAMOMETP, TIOIIIMITHAKH, PAKEThI, PhIYar, MOIBUKHBIA 1
HEMOJIBWXKHBIN OJIOKH, HAKIIOHHAS IJIOCKOCTh, TPOCThIE MEXaHU3MBI B OBITY,
cooOmIarmmecss COCylbl, YCTPOHCTBO BOAONPOBOJA, THIPABIMYECKUIN
npecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON HAcoC, apeoMeTp,

9XO0JIOT, UCTIOJIb30BaHKE yJIbTPa3ByKa B ObITY U TEXHUKE

TEIUIOBBIE ABJIEHUA

2.1

OCHOBHBIE TOJIOKEHHUSI MOJEKYJISIPHO-KMHETHYECKON TEOPUH CTPOCHUS
BemecTBa. Mopenu TBEPAOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSHHMA

BenlectBa. Kpucrannuueckue u amopdusle Tena

2.2

23
24

I[BI/I)KGHI/IG qacTull BCHICCTBA. CBs3b CKOpPOCTH JBWIKCHHA YacCTul C

Temnepatypoil. bpoyHoBckoe nBuxkeHue, tudpdysus
CMaurBaHue U KallWJUISIPHBIE SBJICHUS

TernnoBoe pacmupeHue u cxaTue

2.5

TennoBoe paBHOBECHE

2.6

2.7

2.8

2.9

Buytpennss sHeprus. Pabora u Teruionepesada Kak crocoObl U3MEHEHUS

BHYTPEHHEHN YHEPTUH
Bunel Tenonepenayn: TENIONPOBOJHOCTD, KOHBEKLUS, U3TYyUEHHUE

HanCBaHI/IC n  OXJaXACHUC TCII. KoanuecTBO TEIIOTEHL VY aenbHas

TEIJIOEMKOCTE:

O=cm(t,—1,)

3aKkoH COXPAHCHUS SHEPTHUHU B TCIJIOBBIX IIPOLICCCAX. ypaBHCHI/IC TCIIJIOBOTO

OastaHca:




O +0,+..=0

2.10

Hcnapenue u koHaeHcanus. Mi3MeHeHre BHyTpEHHEN YHEPTUM B MPOLIECCE
ucrapeHuss M KoHJeHcauuu. Kumnenue >xuakoctu. YaenpHas TeIiora

napooOpazoBauus: L = O/m

2.11

BnaxnocTs BO3ayxa

2.12

[InaBnenue u xpucraumsauus. 3MeHeHHWE BHYTpPEHHEW SHEpPIUM IIpU

IUIABJICHUU U KpHUCTAJIJIM3alluu. y,I[eJ'IBHaﬂ TCIIOTA I1JIaBJICHUA

A=<

m

2.13

BHyTpeHHsAs 3Heprus cropaHusi TOIUIMBA. Y I€lbHAas TEIUIOTa CropaHus

ToruuBa: ¢ = Q/m

2.14

2.15

2.16

[Tpunnume! paboTe! TermnoBsix Asuratenei. KI1JI TemmoBoro asurarens

IIpaxmuueckue pabomol

N3mepenne yaenbHOM  TEIUVIOEMKOCTH  METAJUIMYECKOTO  UIMHAPA;
KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJIOM KOMHATHOW TEMIEpPATYpPbl
(bUKCUPOBAaHHOM MAacChl, B KOTOPYIO OMYIIEH HAarpeThld IMHJIUHID;
KOJIMYECTBA TEIUIOThI, OTAAHHOTO HArPETHIM LIMJIMHIPOM, MTOCIIE ONyCKAHUS
€ro B BOJly KOMHATHOM TeMIIepaTypbl; OTHOCUTEIHLHOM BIAKHOCTH BO3/IYyXa;
YACNbHOW TEIJIOTHl IUIaBi€HUs JbAa. VccienoBaHue HW3MEHEHUs
TEeMITepaTyphl BOJBI IIPU PA3TUYHBIX YCIOBUAX; SIBJICHUS TETUIOOOMEHA MpU

CMEIIMBAaHUH XOJOIHON U ropﬂqeﬁ BOJBI; IIpOo1eCCa UCITAPCHUS

Qusuueckue AeneHuss 6 nNpupode: TIOBEPXHOCTHOE HATSDKEHUE U
KaNWJUISIPHBIE SIBJICHUS B NPHUPOJE, KPUCTAIJIBI B IPUPOJE, U3ITyuyEeHUE
Connna, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI,

TyMaHa, NHEA, CHEra

2.17

Texnuueckue ycmpoucmeéa: KaNWIUISAPbI, IPUMEPHl  HCIOJIB30BAHUS
KPUCTAIUIOB, >KMAKOCTHBIA TEPMOMETpP, NATUUK TEMIIEpaTyphl, TEPMOC,
CUCTEMa OTOIUIEHHS JOMOB, TUTPOMETPHI, ICUXPOMETP, MapoBasi TypOuHa,

ABUTATCIIb BHYTPCHHETO CTOpaHUsA

OJIEKTPOMATHUTHBIE ABJIEHUA




3.1

OnexTpuszanus Tei. J[Ba BUa 3JEKTPUUECKUX 3apsiioB

3.2 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kyiona
3.3 3aKOH COXpaHEHHMs AJIEKTPUUECKOTO 3apsiaa
34 OnexTpuueckoe moje. Hampsk€HHOCTH anekTpudeckoro moussd. [IpuHiun
CYNEPIIO3UIINH JIEKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenu snextpuyeckux 3apsiioB. [leificTBUE 3JE€KTPUYECKOrO MOJS Ha
anekTpudeckue 3apsiibl. [[pOBOJHUKY U TUAIEKTPUKH
[TocTosHHBIN AekTpuuecKuid ToK. JleHcTBUS AekTpudeckoro toka. Cuna
toka. Hanpsokenue.
3.6 I=q/t, U=A4/4
DnexTpuueckoe COIIPOTHUBIICHUE. VYnenbHoe IIEKTPUYECKOE
COIPOTHUBIICHUE:
3.7
R =pl/S
13 3akon Oma JJis ydacTka aekrpudeckoit nenu: / = U/R
IlocnenoBarenbHOE COEIMHEHNE IPOBOIHUKOB:
I,=I,: U=U,+U,; R=R +R,
3.9 [TapannensHOE COeIMHEHNUE TPOBOHUKOB PABHOTO CONPOTUBIICHUS:
U=U;:I=1+1; Rzﬁ.
2 2 -
CwMmeriaHnHbIe COeTMHEHUS TIPOBOTHUKOB
3.10 Pabota u momHOCTh 25ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH J[xoyns — Jlenna:
3.11 O=I"-R-t
310 OneiT Dpcrena. MaruuTHoe Moje MPsIMOTO MPOBOJHHMKA C TOKOM. JIMHMM

MAarHUTHON UHIYKIIMHU




MarautHoe 1oJie MOCTOSHHOIO MarHuTa. B3auMoaelcTBHUE ITOCTOSHHBIX

3.13
MarHuToB

3.14 JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM

3.15 OnsiTel @apazes. SIBieHue 31eKTpoMarHuTHoi nHaykuuu. Ilpasuno Jlenna
IIpaxmuyeckue pabomul
W3mepeHue DIJIEKTPUYECKOTO CONPOTUBIICHHS PE3UCTOpPA; MOLIHOCTH
AJIEKTPUUYECKOTO TOKA; pabOThI AJIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, BO3HHMKAIOLIETO B IIPOBOJHHKE
(pe3ucropbl, JaMIO4yKa), OT HANPSKEHUS Ha KOHIAX IIPOBOJHUKA;

3.16 3aBUCHMOCTH CONPOTHUBJICHUS OT JJIMHBI IPOBOJHUKA, IUIOIAAH €ro
MIONEPEYHOI0 CEUYEHHUS U YJIEIbHOIO COMPOTUBIICHUS.
IIpoBepka  mpaBwiia Ui JJEKTPUYECKOTO  HANPSDKEHWS  IIpU
MIOCJICZIOBATEIbHOM COEAMHEHUHM IPOBOJHUKOB; IpaBWia JJs CUJIbI
IEKTPUYECKOTO TOKA IPHU MAPAJUIENBHOM COCIMHEHUU IPOBOJHHUKOB
(pe3ucTOpHhI U JIaMITIOYKa)
DQusuueckue A6ieHUsi 6 npupode. SIEKTPUYECKUE SIBICHUS B atmocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPraHMW3MOB, MAarHUTHOE IMoyie 3emiu, apeid
IIOJIFOCOB, POJIb MArHUTHOT'O TOJIS AJ1s1 XKU3HU Ha 3emiie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoucmea. 3NEKTPOCKOII, aMIIEPMETP, BOJIbTMETP, PEOCTAT,
CUETUUK DIIEKTPUYECKOM SHEPruM, 3SJIEKTPOOCBETUTENbHbIE MPUOOPSI,

3.18 HarpeBaTelbHbIE ANEKTPONPUOOPHI (mpumeps), ANEKTPUYECKUE
IIPEIOXPAHUTEINH, JIEKTPOMArHuT, JIEKTPOABUIATENb MTOCTOSHHOTO TOKA,
reHepaTop MOCTOSIHHOTO TOKa

3.19 OnexkTpoMarHuTHbIE BOJHBI. [1Ikana 3JeKTpOMarHUTHBIX BOJIH

3.20 JIyueBas monens ceera. [IpsamonnHeiiHOe pacipOoCTpaHEHUE CBETa

3.21 3akoH oTpaxxeHus cBera. [1nockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH MPENOMIICHHSI CBETA

3.23 Jucniepcus ceera

3.94 JInnza. Xopg nyueit B nuH3e. POKYyCHOE paccTOsHME JIMH3BL. Onruueckas

' cwia muH3bl: D = 1/F

3.25 I'ma3 xak ontuyeckas cucrema. OnTuyeckue npuOopsl
IIpakmuueckue pabomul

3.26 W3mepenue onTuueckod cuibl coOuparomeid JIMH3BL, (OKYCHOTO

PacCTOAHUA c061/1pa}01uel71 JIMH3BI (HO CBOﬁCTBy PaBCHCTBA pa3MCPOB MPECAMETA




1 U300paKeHHs, KOT1a peIMEeT PacroiokKeH B JBOWHOM (pokyce), ImoKazaTess
IIPEJIOMIIEHUS CTEKJIA.

HccnenoBanue cBoiicTBa M300pa)K€HMsI, MOJIYYEHHOIO C IIOMOIIbIO
coOuparomiell JUH3bl; U3MEHEHHUs! (POKYCHOTO pPAacCTOSIHUSA JIByX CIOXEHHBIX
JIMH3; 3aBUCUMOCTHU yTJIa IPEJIOMJICHUSI CBETOBOTO JIyya OT yIJla MajeHus Ha

I'paHUIC «BO3AYX — CTCKIIO»

Dusuueckue s6neHus 8 npupode: 3atmMenus ConHna u .HYHBI, OoBeE€Ta TCI,

327 OINITUYECKHUE ABNICHHUS B aTMOcdepe (1BeT HeOa, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticmea: OYKHU, NEPUCKOIN, (OTOANINApar, ONTUYECKHE
' CBETOBO/IbI
4 KBAHTOBBIE SBJIEHUA
il PagnoaktuBHOCTB. Anb(a-, Oera-, raMma-u3nydeHus. Peaknum anbda-u
’ Oera-pacnajga
42 OmnbiTl Pezepdopna nmo paccesnuro anbda-yactull. [lnanerapnas mozaens
. aTroma
4.3 CocraB aromHoro sjpa. M3oromsl
4.4 Ilepuon nomypacnasa aTOMHBIX S1ep
4.5 SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsJOBOT0 U MacCOBOIO YHUCEI
Qusuueckue s61eHUs 8 Npupode: €CTECTBEHHBIM pPaJUMOaKTUBHBIN (oH,
4.6 KOCMHUYECKHE JIy4d, PaJMOaKTUBHOE H3JIyYEHHE MPHUPOJHBIX MHUHEPAJIOB,
JEMCTBYE paJlMOAKTUBHBIX U3JTyUYEHUI HA OPraHU3M 4eJIOBEKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHAMBHUIYAJIbHBIN JO3UMETD,

kamepa BunbcoHna, syiepHast sHEpreTuKa




