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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmbl BOCHUTaAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3ukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero 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 mporpaMmMbl BOCIUTaAHUS U
KOHIIEMIINH MpernoaBaHus yueOHOro npeameta « Du3ukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YaIOIIMXCSI W OPraHU3AlMI0 HU3YUYCHUS
Gu3MKN Ha NEATEIbHOCTHOM OcHOBEe. B mporpamMme mo (u3MKe YyUUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTHYHOCTHBIM U METAlpeIMETHBIM pe3yJIbTaTaM 00y4YeHHUS, a TAKKe
MEXKIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX TMPEAMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHoro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejiaracT IpUMEPHYIO MOCIeA0BATEILHOCTD
U3YUYEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
ydeTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpaMmMa mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIUIM YYUTEIIO B CO3/IaHUU pabouell MporpaMMsbl 0 y4eOHOMY IPEIMETY.

®du3zrka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 U3HUeCcKoii Teorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAy4HYIO0 KapTUHY MHpa, MPENoCTaBiseT Haubojiee SICHbIC
oOpa3Lbl MPUMEHEHUsI HAYYHOTr0 METOJa MO3HAHUA, TO €CTh CI0co0a MOSTydYeHHs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Onna W3 TiaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4aronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINojaracT OBJIJICHHUE
CIIEIYIOIMMU KOMIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;



HHTCPIPCTUPOBATH AAHHBIC K UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA JJIA
IMOJIY4YCHHUA BBIBOJOB.

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

Lenu nzydeHust GU3uKu:

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

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIe TIO3HaHUs U (OPMUPOBAHNE
HCCIIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yJbTaTa H3YUYCHHs
OCHOB CTPOEHHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;
dbopMupoBaHUE TPEACTABICHUNA O POIM (U3UKHU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  TMPEACTABICHHA O  BO3MOXHBIX  cdepax  Oyayuien
1po(hecCUOHANIBHON JEATENIbHOCTH, CBA3aHHOM C (PU3UKOI, MOATOTOBKA K
JanbHeleMy o0y4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel mporpaMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIINX 3a/1ay:

NpUOOpEeTeHNUEe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETCHUE YMEHHI OMUCHIBATH U OOBIACHATH (DU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEHINNX paCUYETHBIX 3a1ady ¢
UCITIOJIb30BAaHUEM buzngecKux MOJICIIeH, TBOPUYECKHUX u
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI01aTh IPUPOTHBIC SIBJICHUS M BBITIOJHATH OTIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS C
WCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPUEMOB paboOThl ¢ 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 TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UYECKOM HAYKH.



OO11ee yuClIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4YeHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 1acoB (2 yaca B HeZeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT u
OTIBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT U OMBITOB C YYETOM WHAMBUIYAJIbHBIX OCOOEHHOCTEH
o0yyYaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeiaraéMblX B pamKax
OCHOBHOT'O TOCYIapCTBEHHOT0 SK3aMeHa 10 (U3UKe.



COJAEPKAHUE OBYUYEHUA

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

®uszuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHU:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®duznueckre BeMUUUHBL. M3MmepeHue Quanueckux BelWyuH. Duznyeckue
npubopsl. [TorpemHocTs u3mMepeHnii MexryHapoiHasi CucTeMa eQuHuII.

Kak ¢usuka u jApyrue ecTecTBEHHblE HAyKH HW3Y4aloT MPUPO.Y.
EcrecTBeHHOHAy4HBII METOJ TMO3HAHUSA: HAONIOJEHUE, IMOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUNOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHUE
HaOmoaaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM C MTOMOIIIBIO MOIeNeH

Hemoncmpauuu.

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

2. ®duznueckue npuOOPHI U MPOIEAYpa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimeol.

1. OmnpenenieHHe EHBI IeJICHUS IIKaIbl K3MEPUTEIBHOTO Mprbdopa.

2. H3mepenue paccTosTHUN.

3. Msmepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OnpeneneHue pa3MepoB MajbIX TEN.

5. M3mepenue Temmeparypbl HpH MNOMOIIU >KHIKOCTHOTO TEPMOMETpa U
JaTyuKa TeMIIepaTyphl.

6. IIpoBeneHue uccnenoBaHusl MO MPOBEPKE THUIIOTE3BI: JAJTBHOCTH MOJIETA
IapuKa, MyIMEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JbIlle BHICOTA
yCKa.

IlepBoHayaibHbIE CBEACHUS O CTPOCHUH BelleCTBA.

Crtpoenue BemiecTBa: aTOMbl W MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne yacTtul BemlecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TemriepaTtypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, KUIKOCTEH M TBEPIBIX
(kpucTammyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJIIPHBIM cTpoeHHeM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmroneHnue 6pOoyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysumn.



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

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJB30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOJIIOAEHHIO TEIUIOBOIO PACIIMPEHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.

JIBMKeHMe U B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSI.
SlBnenne nHepuMM. 3aKOH HMHEPUMHM. B3aMMoAenCTBHE TEN KaKk NPUYMHA
U3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
00BEMa BEIeCTBA.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3mepenne cuiibl C MOMOILBIO AUHAMOMETpA. SIBJICHHE TSITOTEHUSI U CUJIa
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPAMOIUHENHOTO JIBUKECHUS.
3. HaGmronenue siBneHus MHEPIUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHME MaccC IO B3aUMOJIECHCTBUIO TE.
6. CrnoxeHue cuJjl, HapaBJIEHHBIX MO OJHOM MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. Ompenenenuie CpeHEN CKOPOCTH CKOJBKEHHS Opycka WM ILIapuKa 0
HAKJIOHHOM TIOCKOCTH.
OrnpeneneHue mI0THOCTH TBEPAOTO Tea.

4. OMNBITEI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT TMIPUII0KEHHOMW CHUITBI.

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

JlaByieHUe TBEPABIX TeJI, }KUAKOCTEH U ra3oB.



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

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

JlelicTBue XKUAKOCTH U ra3a Ha NMOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoraBanue.

Jlemoncmpayuu.
3aBUCHUMOCTH AAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs KUJKOCTBIO U TA30M.
Coobmiaroiuecst CoCy/ibl.
['mppaBnuyeckuii mpecc.
[IposiBrieHne necTBUg aTMOCHEPHOTO JABIICHHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
8. YcioBHe IIaBaHUsI TEJI: TIJIABAHUE WM TTOTPY>KEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCTH TeJa.
2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BhEMA MOTPYKEHHOU B JKUJIKOCTh
YaCcTHU TeJla U OT INIOTHOCTHU KUJIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPYy30MOABEMHOCTH.
PaGora u MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [I[pumeHeHue npaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe
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npaBuiio» mexanuku. Koadgdurment nonesnoro aeiicteus (nanee — KI1J[) mpocTeix
MexaHU3MOB. [IpocThie MEXaHN3MBI B OBITY M TEXHUKE.

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

Jemoncmpayuu.

1. Ilpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue pabOTHI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJla 10

TOPU30HTATBHON TOBEPXHOCTH.
2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

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

TenJioBbie ABJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU  CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBOe pacliupEeHre U CKATHE.

Temmneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenaun: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBinenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JIaBJICHHUS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOpPaHusl.

[Tpununer pabotel TeroBbix apurareneit KIIJ temmoBoro nBurartens.
TeruioBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPAILECHUS DHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KallWUISIPHBIX SIBJICHUN.
HabnrogeHue TemioBoro paciupeHus Teu.

W3meHenue naBieHus Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIQXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayu.

OxJ1aXkJIeHuEe TpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MTPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTpPEHHEH »HHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  NIpH
TEII000MEHE C HAarpeThiM METAJUITMUECKUM LIMJITHHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaelIbHOM TEIUIOTHI TJIaBJICHUS JIbJIA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

Onexktpuzanuss Tena. JBa poja 3iIeKTpUYECKuX 3apsanoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSJI0B U PACCTOSHUS MEXKIY TEJIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro mods. [IpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYeCTBEHHOM YPOBHE).



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

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAaHUS AJIEKTPUYECKOTO TOKAa.
M cTOYHUKM TIOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOTO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTuBieHHE MPOBOJHUKA. YICIBHOE COMPOTHUBJIECHUE BellecTBAa. 3akoH Oma
I ydacTka 1enu. [locinegoBarenbHoe U MapajuiesIbHOE COCTMHEHNE MPOBOIHUKOB.

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

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe I Ku3Hu Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUYECKOTO TOKA. [[pMeHeHne 3JIeKTPOMArHuTOB
B TEXHHUKE. J[eCTBME MArHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb
MMOCTOSHHOTO TOKa. Mcrnonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

OnbiTel @apajies. SIBieHUE dIEKTPOMAarHuTHON MHAYKIUU. [IpaBuio JleHna.
DIIEKTpOreHepaTop. Cnoco0bl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIMSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOIHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTOYHMKH TOCTOSSHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIi pasps.
. U3mepenune cuibl TOKa aMIIEPMETPOM.
. U3Mmepenne 351eKTpuuecKoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUM.
. BzanmoencTBre moCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKXHOCTH PA3ACICHUS ITOJHOCOB MATHUTA.
. MonenrpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSTHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHYKIWH.

OmneiTel @apajes.

3aBUCUMOCTh HAMNpAaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HMKHOBCHMS.

DJIEKTPOre€HePaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimeol.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMH TEl WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenne u peryJupoBaHue CUIIbI TOKA.

N3mepenune 1 peryjJupoBaHue HANpPsKEHUS.

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

OMBITHI, JTEMOHCTPUPYIOIITNE 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOro
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jisg CWIbl TOKa MPU MApAJJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI MEKTPUUECKOr0 TOKA, UAYILIET0 Yepe3 Pe3UCTop.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha
pe3ucrope.

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

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 0O0bETUHECHUU
U pa3/elICHUN.

HccnenoBanne neMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbITEl, 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 paboThl JIEKTPOIBUTATEIS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

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

9 KVIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHUs. PaBHOMepHOE mNpsiMOIIMHENHOE
nBrkeHue. HepaBHoMmepHoe npsimosiHelHOe ABmkeHue. CpellHsisl 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKEHHH.

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

PaBHOMEpHOE ABMXKEHUE MO OKPY>KHOCTH. llepron m yacrtota oOparieHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproTtoHa. Bropoi 3axkoH Herorona. Tperuit 3akoH HeroToHa.
[IpyHLIMO CynIepO3UIUU CHJL.

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

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianet 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.

Nmvnynbc tena. Mi3meHnenue mmmyiibca. UMmysibc CUiibl. 3aKOH COXPaHEHUS
UMITyJibca. PeakTHBHOE ABUKEHHUE.

Mexanuueckass pabora W MOUIHOCTh. PaboTa cuil TSHKECTH, YNPYTrOCTH,
Tpenus. CBs3b 2HEPruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHeprus ckaTtou npyxuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HalnroneHune MexaHM4eCKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHHE MNyT€W U TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.
N3mMepeHune CKOpOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUKEHHUS.
4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBHUKEHHS.
Habnronenue ABUXKEHUS Tella 0 OKPYKHOCTH.



9.

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

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

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

HaOmnroneHue paBeHCTBa CHII IPY B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena npy yCKOPEHHOM JBUYKCHUU.

[lepenaua umMitybca Mpy B3aMMOACUCTBUH TEIL.

[IpeoOpa3oBaHus JHEPTUU MPH B3aUMOACHCTBUU TEI.

CoxpaHeHMe UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITyJIbca TIPU a0COIIOTHO YIPYTrOM B3aUMOICHCTBHUU.
Habmtoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHe MEXaHUUECKON YHEPIHH MPU JABHKEHUU Tella MoJ1 JeHCTBUEM
IPYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJIbHEWUILIEro paBHOMEPHOIO
JBUKEHMSI LIAPUKa WU TEJIEKKH.

Omnpenenenne cpeaHEd CKOPOCTH CKOJIBXKEHHUS OpycKa WM JBHKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHue yCKOpPEHHMsl Tejla MNpU PABHOYCKOPEHHOM JIBJKEHHH [0
HAKJIOHHOU ITIOCKOCTH.

HccnenoBanye 3aBUCMMOCTH MYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBMKCHUHN 03 HauallbHOW CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYyaJIbHOM CKOPOCTH IIYyTH OTHOCATCA Kak psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE TPOMEKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH  CWJIBI TPEHHUS CKOJIBKEHUS OT CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue korhGUIIEHTa TPEHUS CKOIBXEHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre padoThl CUJIbI TPEHUS IIPY PABHOMEPHOM JIBUYKEHUU TeJa I10
TOPU30HTAJIBHON MOBEPXHOCTH.

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

N3yueHune 3aK0HAa COXpaHEHHs SHEPTHH.

MexaHuuyeckue K0J1e0aHus ¥ BOJIHBI.



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

3aryxatomue  koneOanus.  BwiHyxkaeHHsle — kojeOanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxenue 3Byka. MHOpa3Byk u
yIBTPa3BYK.

Hemoncmpauuu.

1. HaGOmrogenue koneOGaHuil Tesl MOJ ACHUCTBUEM CHUIIBI TSXKECTH U CHUIIbI
YIOPYTOCTH.

Habmroienue konebanuii rpy3a Ha HUTU U Ha MPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJIeOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10IbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

AKyCTUYECKUMN PE30HAHC.

JIaﬁopamopnbw pabomul u onvimeol.

1. OnpeneneHue YacTOThl W MEpUoJa KOJEOAHMH MaTeMaTHUYECKOTO
MasTHHKA.
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2. Ompepnenenrie 4acTOThl U IEPHOJA KOJIeOaHUH MPYKUHHOTO MAaATHHKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHOJIa KOJIeOAHHM MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.

4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOAHUN MPYKUHHOTO MasiTHUKA

OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH MEpHOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIHE  3aBUCHUMOCTb Mepuoja  KoJjeOaHwuii
NPY>KMHHOTO MasiTHUKA OT MAcCChl Ipy3a U KECTKOCTU MPYKUHBI.
7. U3mepeHue yckopeHus CBOOOIHOTO MaJeHUSI.
DJIEKTPOMATHUTHOE 110J1€ U JIEKTPOMATHUTHBIE BOJIHBI.

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

DJIeKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOmHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.



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

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue ceera. 3atmeHust ConHua u Jlynsl. Otpakenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

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

JIunza. Xop nyued B inH3e. OnTudeckas cucrema oToarapaTa, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKoCcTh U 1adTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpeioToHa. CrokeHue
CIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toyyenune n300paxeHuit B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[IpenomneHue ceera.

OnTudeckuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.

[Tomyyenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.

[Tpuniun aeiictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Moxenp ria3za.

11. Pa3noxenue 6e5oro cBera B CIEKTP.
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12. [Tonyuyenue 6em0r0 CBETa MPH CIOKEHHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yTila OTPAKCHHUS CBETOBOTO Jiyda OT YIJIa
najCHUSI.

2. M3ydeHue xapaKTEPHCTHK U300paKCHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCUMOCTH yTJjia MPEIOMIICHUS CBETOBOTO JIy4a OT yIJia
MaJICHUs] HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyueHnue n300pakeHHI C TOMOIIBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS W ONTHYECKON CHIIBI COOMparomieit
JIMH3HIL.

6. OTBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OmbBITHI TIO BOCHPHSTHIO IBETA MPEAMETOB NPH WX HAOIIONCHUH 4Yepes3
LBETOBbIE (DUIIBTPHI.



KBaHnToOBbIE AIBJICHUS.

OmnbiTel Pezepdopaa u mimanerapHas mozenb aroma. Mogenb aroma bopa.
HcnyckaHue u noriomeHrne ceera aroMoM. KBaHThl. JInHEN4aTble CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmoxaens atomHoOro snpa. M3orombsl. PannoakTuBHbBIE
npeBpaienus. [lepron momypacmnanga aTOMHBIX SIEP.

SnepHbie peaknuu. 3aKOHBI COXpaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku saeprun CosHIa U 3BE3I.

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

Jemoncmpayuu.

1. CHeKTpsbl U3IYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IHYHbIX Ta30B.

3. Cnektp BOAOpoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuwie pabomul u onvimeol.

1. HaOnrogeHue CIIOMIHBIX U JMHEHYATHIX CIIEKTPOB U3JIyUYEHUS.

2. HccnegoBaHue TPEKOB: M3MEPEHHE SHEPIMU YACTHUIBI 1O TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (hoHA.

IHoBTOpPUTEIBLHO-00001IAKOINH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOMIUN MOYJIh TIPEAHA3HAYEH JJIsI CUCTEMATH3alUN
1 000011IeHUS TPEIMETHOTO COJIEPKaHUS U OTBITA IEATEIIbHOCTH, IPUOOPETEHHOTO
Py U3YYCHUH BCEro Kypca (U3MKH, a TakKe JJIsi MOJATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY 10 (pu3uke ajig 0Oydarommxcs, BHIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIeATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00ecrneurBaeTcsl JOCTHKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAyYHBIX METOJOB HCCIIECIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHe
SBJICHUSI, TPUMEHSsS TMOJy4YeHHbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIEC.

[IpuHIMOMATBHO AEATEILHOCTHBIN XapaKkTep IaHHOTO pa3/ielia peaausyercs 3a
CY€T TOTO, YTO OOYJAIOIINECS BHITIONHSIOT 3a1aHMs, B KOTOPBIX UM TpeJiaracTcs:



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

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

OOBSCHATH HAYYHBIC OCHOBBI HanOoJiee BAKHBIX JTOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
PHEPTUM Ha OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHCHMSI BCEX M3BECTHBIX BHUIOB
SHEPTHUH.

Kaxmgas w3 TeM JaHHOTO MOIYJSA BKIIOYAeT OKCIEPUMEHTAILHOE
UCClIeIoBaHre 000O0IIaroero xapakrepa. MoIylb 3aBEpIIAETCS MPOBEICHUEM
JTUArHOCTUYECKON U OIICHOYHOM pabOTHI 32 KypC OCHOBHOTO 00IIIero 00pa3oBaHUsI.



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

N3yuenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO

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

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

y oOyyatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUMCKOU
bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS:

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

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKW Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIIOLIEN
KYJBTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BaTEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 310POBbS MU  JIMOLUMOHAJIBHOIO
0J1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHOoro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBUi OE30MacHOrO TOBEACHUS Ha
TpPaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHMM U TEIUIOBBIM 00OpYJIOBaHHWEM B
JOMAIIIHUX yCIIOBUSAX;

- chopmMupOBaHHOCTH HaBBIKA pedIeKCHUU, TPU3HAHUE CBOETO MPaBa Ha ONTUOKY
Y TAKOI'0 XK€ NpaBa y APyroro 4eJoBeKa;

6) Tpya10BOr0 BOCIIUTAHUS:

- AKTMBHOE Yy4YacTHE B PEIIEHUWM NPaKTUYECKUX 3aJay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIIKX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUIECKOMY U3yUCHHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
obJlacTH OKpy’Kalollel Cpeapl, IUIAaHUPOBAHUSA IIOCTYNKOB M OLIGHKH HX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSI YCJIOBHSIM COIHAJIBHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTh BO B3aWMOJICUCTBHU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (DU3UYECKON HAIMPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
IPYTHX;

e - TIOBBIIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHSL, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE JIePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCTH
busuKy;

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

e - CTPEMJICHHE aHAJIU3UPOBATh U BBISBIATH B3AUMOCBSI3U MPUPO/JIbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHCTBHN C Y4YETOM BIIMSHHMS Ha OKpYXaroLlyl Ccpexdy,
BO3MO’KHBIX TJI00AJIBHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbrare ocBoeHUs MpOTrpaMMEI 110 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuyatomerocs OyayT copMHUpoOBaHBl MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4eOHBbIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaAIbHBIC YUCOHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue aeicTBuA:
e BBISBIATHL M XapaKTepU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(siBNIEHUI );
e YCTAaHABIWBATH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHMSI JIJIS
0000IIIEHUS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTUBOPEUHS B PaCCMaTPUBACMBIX (paKTax,
JaHHBIX W HAOJIOICHUSIX, OTHOCSAIIMXCS K (DU3MUSCKUM SIBIICHUSIM;
BBISBJISATh TPHYNHHO-CJICACTBCHHBIC CBS3M IPH HM3YYCHUU (PHU3NICCKUX
SIBJICHHI M ITPOIIECCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIFOUCHHH, BBIJIBHTaTh THUIIOTE3bI O B3aUMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITEIILHO BEIOMPATh CIIOCO0 peleHus yaeOHoH pru3ndeckoi 3aaadu
(cpaBHEHHE HECKOJILKMX BapHaHTOB pCIICHHS, BBIOOpP Hamboee
HOJIXOJISIICTO C YY4ETOM CAMOCTOSITEIILHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUI HHCTPYMEHT O3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIaHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJBIIOe HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

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

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
MPOBEIEHHOTO HAOIIOCHUS, OTbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalibHEMIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nunpopmanueii:

MPUMEHSTh Pa3UYHbIC METObl, MHCTPYMEHTHI U 3alpPOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WJIA JIAHHBIX C Y4ETOM TMPEMIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
pPa3TUYHBIX BUIOB M (POPM MIPENCTABICHNUS,

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
uHQOpMAIMU W WUTFOCTPUPOBATH peIlacMbie 3aJa4ydl  HECIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoi 1 1X KOMOWHAIIASMH.

KoMMyHHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHUS:

B XO7le OOCYXIeHUs y4eOHOro Marepuaia, pe3yJbTaToB JIa0OPaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOU TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJa4yd W TOJJICpIKaHHE
O1aroxeIaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXKICHHUS C CYXACHUSIMH JPYTUX YYaCTHUKOB
nuanora, OOHapyKUBATh Pa3IMIUE U CXOACTBO MMO3HIIHI;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



nyOJIMYHO TPEACTABISATh PE3YIbTaThl BHIIOJHEHHOTO (PU3UUYECKOTO OMBITA
(3KCnIeprMEHTa, UCCIIEOBAHUS, IPOEKTA);

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

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATH JE€UCTBUS
no e€ JOCTIKEHHUIO: paclpeiessaTb poyd, 00CyXIaThb MpPOLECChl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acTh pabOTHI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTa 1o
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C JPYTMMH WICHAMU
KOMaH/1bl;

OLICHMBAaTh Kauye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMU B3aUMOICHCTBHS.

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

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsX, TPEOYIOMUX
TUTSL petieHusT (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATBCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYyaJbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpyIIon);

CaMOCTOSATEIILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIPeIiaracMbie BApUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIBbHbINA HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHsS]) PE3yJIbTaToOB
NEeSATEIbHOCTH, aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3NyecKoro HMCCIENOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBHUSM;

CTaBUTh ce€0s1 HA MECTO APYTOro YejIoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
Hay4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHr (U3NIECKUX 3a1ad UiH
B YTBEPXKJICHUSX HA HAYUYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

ITPEAMETHBIE PE3YJIBTATDBI



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

UCIIOJIb30BaTh  MOHATHSA:  (PU3MUECKME M XUMHUYECKHUE  SIBJICHMS,
HaAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMUIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSHUS BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOE), MEXAHUYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUs, pPABHOACHCTBYIOIAS
cwia,  gedopmanus  (yopyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOTNECS COCY/IBI;

paznuuath sBiaeHus (AudQy3us, TEIIOBOE ABUKCHHE YaCTHIl BEUIECTBA,
PAaBHOMEpPHOE  JBWXKEHUE, HEPAaBHOMEPHOE JBWXKECHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpalleHUsl, Tepeada JaBJIeHus TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(PEpHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
HHEPrUM) MO OMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX TaHHOE (PU3UUECKOE SBJICHUE;

pacrno3HaBaThb NPOSBICHUE HU3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpYXalollleM MHpEe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
NPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMoc(epHOro JaBJICHUs Ha >KMBOW OpraHU3M, IUIaBaHHUE PbIO, pblYard B
TeJe YeJ0BeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33]auy B y4eOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
¢duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHsIsI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, AaBjaeHue (TBEPAOro Teja, KUJKOCTH, Ta3a), BRITAIKUBAIOIIAs
CHJIa, MEXaHW4YecKass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
NOTEHIMAIIbHASL JHEPIHs), 0NpPH ONUCAHUU MPABWIBHO TPAKTOBATH
(bu3nYECKU CMBICI UCTIONb3YEMbIX BETUUYHUH, UX 0003HAYCHUS U €TUHUIIBI
(Gu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJbl, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYyI0 BEJIWYMHY C JAPYTMMHM BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, NpaBUJIO paBHOBECHUs pbiuara (0J0ka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPaHEHUS MEXaHUYECKOU



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

OOBSCHATH (PU3MUECKUE SIBICHUSA, POILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE U3 1-2
JIOTHYECKHX IIaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B |-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBsA3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIU3a
YCIJIOBUS 33Ja4y 3aIMCBIBATh KPaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (OPMYJBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JTaHHBIE, HEOOXOAUMBIE JJI1 pEUICHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJy4Y€HHOM (pU3NUECKON BEINUNHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3INYaTh U MHTEPIPETUPOBATH IMOTYYEHHBIH
pe3yibTaT, HAXOAUTh OUIMOKM B XOJ€ ONBITA, J€JaTh BBIBOJABI IO €ro
pe3yibTaTam;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYECKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHMs, 3alUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATh MPSMbIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
00bEMa, CHUJIBI U TEMIEPATypbl C HCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

IPOBONUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOH (PM3MUECKON BEIMUUHBI OT
JPYrol C HCIOJIB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH MYyTH
PaBHOMEPHO IBMXKYLLIETOCA TeJla OT BPEMEHU JBUKEHUSA TEJa, CUITbI TPEHUS
CKOJIBKEHHsSI OT Beca Teja, KayecTBa 0OpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOIIAANA CONPHUKOCHOBEHHMS TEJI, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJa 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, CcoOUpaTh YCTaHOBKY U
BBIMIOJIHATh WM3MEpPEHUs, Cienysl MPeaioKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl TMOJTYYEHHOM 3aBUCHUMOCTH (DUM3MYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTam
UCCIIEIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKUBAIONIAS CHUJIA, JCHCTBYIOIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  TeNno, Kod3(pPHUIMEHT TMONe3HOro JAEWCTBUA  MPOCTHIX
MEXaHU3MOB), CIEAys NPEIJI0KCHHOW WHCTPYKIIUU: TMPU BBITOTHCHUH
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaUYEHUE NCKOMOU BEIIMYUHBL;

COOJTFOIaTh MpaBUIIa TEXHUKU OE30IMaCHOCTH MPHU PadoTe ¢ TabopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, IWHAMOMETp, COOOIIAIOIINECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN 1 HETIOJBUXKHBIN OJIOK, HAKJIOHHASI TTIOCKOCTh;
XapaKTEepPU30BaTh MPUHIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOH Ha WX oOmucaHus (B TOM YHUCIE:
MOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYCCKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
0 CBOMCTBax (PU3UYECKUX SIBJICHUN U HEOOXOUMBbIE (PU3UUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTH  TMpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUUW B TIOBCEIHEBHOM
KU3HH JIJ1s1 obecrieueHust 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpudbopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3JI0POBBS U COOTIOICHHS HOPM
IKOJIOTUYECKOTO TTOBEJICHHS B OKPY KaIOIIEH Cpe/ie;

OCYUIECTBJISATh OTOOpP HWCTOYHUKOB HWH(popmanuu B HMHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TyTEM CpPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uH(OpPMAITHIO, KOTOpas SIBJISETCS TMPOTHBOPEYMBON WM MOXET OBIThH
HEI0CTOBEPHOM;

WCITOJIB30BATh NP BBITTOJTHCHHH YUYCOHBIX 3aJaHUN HAYIHO-TTOMYJISIPHYIO
JTUTEPATYPY HPUUIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTepHeT, BIaaeTh mNpuUEMaMHU KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKN (HU3UIECKOTO COJIEPKAHUSA, B TOM
YyucIie myOJInYHO AesaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
y4eOHBIX WCCIIEAOBAHMM, TP 3TOM TPaMOTHO HMCIOJb30BaTh M3yUYCHHBIN



MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX TPOCKTOB M HWCCIEAOBAHHUH PpaCIpPEACISTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3aja4aMH,
CIEAUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JCATEIBHOCTh  TPYIIbl, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/JICVICTBHUE, YUUTHIBAsI MHCHUE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUM:

UCITOJIB30BATh MOHATHSA: Macca M pa3MepPbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII WM HEHACHINICHHBIA IMap, BIAXKHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSSI DHEPIUs, TEIUIOBOM JBUTaTElNb,
JIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JIEKTPUUECKOE I10JI€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUYECKUI TOK, MATHUTHOE TI0JIE;
pasznuyarh SBJICHHS (TEIUIOBOE pPACIIMPEHHE W CKATHUEe, TeIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIIPHBIE SIBJICHMS, UCIIApEHUE,
KOHJCHCAllUs, IUJIaBJICHHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
TerIonepeaadya (TEeruIOnpOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
AIEKTPHU3aLUs TeNl, B3aUMOJEHCTBUE 3apsA0B, JEHCTBUS IJIEKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKIIKS)
[0 ONHMCAHWID HX XapaKTEpPHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (DU3MUECKUX SIBICHUH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UUYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHWE W KaNWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B mpupoie, usiydyeHue ConHia, 3aMmep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, AEKTPUUECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend Moar0CcoB, poJib MATHUTHOTO MOJIS JJIsI )KM3HU Ha 3eMJie,
NOJIIPHOE CHUSHHME, NpPU 3TOM MEPEBOJAUTH IPAKTHYECKYIO 3a/ady B
y4eOHY10, BBIACIATh CYIIECTBEHHBbIE CBOMCTBa (MPU3HAKU) (U3UYECKUX
SIBIICHU;

ONMKCHIBATh U3YyUEHHBIE CBOIMCTBA TEN U (PU3NYECKUE SIBICHMS, UCIOIB3YS
¢uznyeckue BeIMUMHBI (TeMIepaTypa, BHyTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIUIOTHI, yJEJdbHAs TEIIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJIedbHAsl TEIJIoTa MapooOpa3oBaHusl, yJeibHas TEIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOro JACHCTBUS TEIIOBOU



MaIllUHbl, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, SJIEKTPUUECKUH 3apsil, Chiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOIHUKA,
yAETBHOE CONMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3UUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIIBI (PU3UUYECKUX BEITUYHH,
HaXOJUTh (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpauKyd H3yYCHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOM TEOpUHU
CTPOCHHS BEIIECTBA, MPUHLUN CYNEPHO3UIMU MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JJ1sl yyacTKa Lenu, 3aKOH
Jxoyna—JleHna, 3aKk0H COXpaHEHHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUUECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MUECKHE MPOLECChl U CBOMCTBA TeJl, B TOM YHCIEC U B
KOHTEKCTE CHUTyallMi MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTHYECKUX
IaroB ¢ Onopoi Ha 1-2 W3y4EHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUIA,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelar pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCHOJB3Yys 3aKOHBI U
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaJIN3a
YCJIOBUSl 33/laud 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JI  pEIIeHHUs 3aJa4yd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEoOXoauMbIe JUIsi €€ pelIeHUs, NPOBOJAUTH PACUEThl W CPAaBHUBATh
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU [OMOIIU
(bU3MYEeCKUX METOJOB, HCIOJb3Ysl OMHCAHWE HCCIEIOBAaHUS, BBIICISATH
MpPOBEPSIEMOE  MPEAINOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCIIEIOBaHUs, J1€JaTh BHIBO/IBI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3NYECKUX CBOMCTB TeJ (KamUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS H
HarpeBaHusi MPU H3IYUYECHHH OT I[BETa W3JIy4arolled (Morjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUAKOCTH U
miomaan €€ TMOBEPXHOCTH, »OJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3apsA]I0B, B3aWMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yaJM3allsi MArHUTHBIX TMIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHdTHOTO MOJIE Ha MNPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTA,
CBOMCTBa 3JEKTPOJABUTATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH



IpOBEpsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTbITa U (POPMYIHPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIaAYKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C MCHOJIb30BAHUEM aHAJIIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIMYWH, CPABHUBATH PE3YJIbTAThI
U3MEPEHUN ¢ y4ETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEJIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAX IONEPEYHOTO
CEUYEHUS U YAEIBHOTO COIPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOAHUK, OT HANOpsDKEHUS Ha  IPOBOJIHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COECIUHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJHATh WU3MEpPEHUs, Cilenysl MPEeao)KEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl NOJYYEHHON 3aBUCUMOCTH B BUJI€ TAOJIHII U TPa(HUKOB, 1€TaTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEI0BAHMUS;

IPOBOJUTh KOCBEHHbIE W3MEpPEHUA (PU3NYECKUX BeIUYHMH (yAesIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOILHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CIIEysl MPEIIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAYEHUE BEJIMYUHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA MX ONUCAHUs (B TOM YKCIIE: CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETP, apOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUYECKOM BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelibHbIC AIIEKTPONIPUOOPHI (mpuMepHI), AIEKTPUUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUH W HEOOXOIUMBIE
bu3nuecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DJIEKTPUYECKUX LENenl ¢
NOCJIEIOBATEIbHBIM U NAPAJUIEIbHBIM COCIUHEHUEM 3JIEMEHTOB, pa3audas
yCIIOBHBIE 0003HAYEHHSI DJIEMEHTOB AJIEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUNW B TOBCEIHEBHOM



XKU3HU 1)1 obecriedeHusi 0€30MacHOCTU MpH oOpalieHnu ¢ nmpudopamMu u
TEXHUYECKUMHU yCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH CpeJIE;

OCYIIECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COJACpKAHUS B
WMHTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHMM M IYTEM CpPaBHEHHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
POTUBOPEYUBON MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN Y4YE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JIUTEpaTypy (PU3HUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTepUabl, pECYPCHI
cetu IHTEepHeT, BiaxeTb INpUEMAaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0o0o0mias MHGOPMALKI0O U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHus, B TOM UKCJIe IMyOJIMYHO MPEACTABIATh PE3YJIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BaTh
W3YYEHHBIM MOHSATUUHBIMN ammapaT Kypca (U3MKH, COMNPOBOXKAATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUM YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TpYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTh 32 BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJ B
NEeATEIbHOCTh TPYMNIIbI, BEHICTPAMBATh KOMMYHUKATHBHOE B3aMOJIECICTBUE,
IPOSIBIISISt TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHiy oOyuenust B 9 kjiacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJI30BaTh MOHATHUSA: CHCTeMa OTcuéTa, MarepualbHas TOYKa,
TPACKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHHUS, JedopManus
(ympyrasi, miacTHYecKas), TpPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPETrpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJIO,
LHEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPa3BYK, JIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AJIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1adbHO30PKOCTbD,
CHEKTpPbI UCIYCKaHUs U MOTJOLIEHUs, anb(da, OeTa- U ramMmma-u3Iy4eHus,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (pPAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BWXEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 10 OKPY’KHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE JABUKEHHUE, OTpaKEHHUE



3BYKa, NPSIMOJIMHEWHOE paclpOCTPaHEHUE, OTPAKEHUE W NPETIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0o CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOZHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITYYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (U3MUECKUX  SBJICHUN B
OKpy»XarolieM Mupe (B TOM 4Yucie (QU3UYECKHE SIBICHHUS B MPUPOJIE:
MIPUJIUBBI U OTJIUBBI, IBUKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBW)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITUE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIyYEHHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHUYECKHE JIy4d, PaJUOaKTHUBHOE H3Iy4YEHHUE
OPUPOAHBIX MHHEPAJIOB, JEWCTBHE pPAJAMOAKTUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH ATOM MEPEBOJMUTH IMPAKTUYECKYIO 3ajayy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€NI U (PU3NUECKHUE SIBICHUSA, UCIIOIB3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAs CKOPOCTh Teja Ipu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YNPYTOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJbC Tela, HWMIIYJIbC CHJIBL,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPrusl 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 M BBICOTa TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEJIOMIICHHUS Cpefbl), MpPU OMNHUCAHUHU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYMH,
0003HAaYEHUsI U EIUHULIBI (PU3MYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BETUYHMHY C APYTMMH BEIUYHMHAMM,
CTPOUTDH rpapUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULIMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMS 3apsI0BOTO U MAaCCOBOI'0 YUCEN
OpU SJCPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBhIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIlMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMNOpPOM Ha 2-3 M3YyYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUH,
(¢u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemarh pacu€THBIE 3a/1a4 (ONUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHMIA ),
UCIIOJIB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BEIMUMUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3ajauy 3alMChIBaTh KPATKOE YCIOBHE, BBISBISATh
HEJOCTAIONINE WM W30BITOYHBIE JIaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMBIE ISl PEIICHUs, MPOBOAUTH pPACU€Thl M  OLICHUBATH
PEATMCTUYHOCTD MOTYYCHHOTO 3HaYCHHS (PU3NIECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MTOMOIIU
($uU3NYECKUX METO/OB, HCIIONb3Yysl OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPAaBWIBHOCTh MOpPSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHUI 1 OTIBITOB,;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
¢u3nyecKux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEPHUOAA KOJeOaHUN NPYKUHHOIO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MAJIBIX KOJeOaHUM, MPSIMOJIMHEITHOE PaCIIPOCTpaHEHUE CBETA,
pasnokeHne OeJNoro CBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
000pyIOBaHUs, OMUCHIBATH X0/ OTBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpellHee 3HAYeHUE U3MepsAeMOl BeIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTeNbHOTO PUOOpa);

IPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HavyalbHOW CKOpPOCTH, TNEpHOAa
KOJIe0aHUN MaTeMaTHYeCKOr0 MasTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTU
yria OTpakeHUsl CBETa OT yrIjla MaJeHUs W yria MpeIoMJIeHHs OT YIJa
NajJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ysbTaThl IMOJYYEHHOW 3aBUCHMOCTHU



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

IPOBOAUTH KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTHYeCKOro W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cuia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHHPOBATH
U3MEpPEHUsl, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpPEHUs, Cleysl MPEJIOKEHHON WHCTPYKIIMH, BBIUYUCISATH 3HAUYCHHE
BEJIMUMHBI M aHAJM3UPOBATH MOJyUYECHHBIE PE3yIbTaThl C YIETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHNN;

cOOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abOpPaTOPHBIM
o0opy1I0BaHUEM;

pa3nnyuaTh OCHOBHBIC TPU3HAKK W3YYEHHBIX (PU3UIECKUX MOJICICH:
MaTepuaigbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHEeTapHasi MOJIeTb aTOMa, HYKJIOHHAsI MOJIEITh
aTOMHOTO s111pa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX omucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBO/JIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HaHUA O
CBOMCTBaX (PU3MYECKUX SBICHUHW MW  HEOOXOoauMble (u3myeckue
3aKOHOMEPHOCTH,

UCTIONTb30BaTh CXEMbI I CXEMaTHUHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX TIPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB MPHU
pelieHny  y4eOHO-TIPaKTUYECKUX 3aJad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U COOMpAaroLIel JIMH3E;
OPUBOJUTH  TMPUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NI obecriedeHusi 0€30MacHOCTH TpU oOpaIreHn ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHsI 310POBbS U COOJIIOJICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHS B OKPY KaIOIIEH Cpeie;

OCYIIECTBIISATh TOWUCK HMHPOpPMAIMK  (PU3NYECKOTO COJCpKAHUSI B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh
NyTH ONpEesIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON MH(QOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUU U TIOTIOTHUTEIHHBIX UCTOUYHUKOB,



UCIIOJIb30BaTh MPH BBIMOJIHEHUN YUY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO
JAUTEepaTypy (HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIE MaTepUabl, pECYpPCHI
cetu VHTEepHeT, BiaAeTh MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS HA OCHOBE
uHGOpPMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
myOJIMYHO TPEACTABIATh PE3yIbTaThl MPOSKTHOM WM UCCIEI0BATENbCKON
NEATEIbBHOCTH, TIPU O3TOM TPaMOTHO  HCHOJIb30BaThb  W3YYEHHBIN
NOHATUUHBIM anmapar u3ydyaeMoro pasaena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4€ToM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Kontpoabubie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThbI
pecypcbl
Pazpnen 1. ®usuka u eé poJib B MO3HAHMH OKPY:KAIOLIEro MUpa
bubnuoreka [{OK
1.1 ®dusnka - HayKa 0 IPUpoe 2
yia o HpHpo https://m.edsoo.ru/7€416194
b K
1.2 ®Ou3nyecKkne BeININHBI 2 1 nommorexa 110
https://m.edsoo.ru/7f416194
. bubnuorexa [IOK
1.3 EcrecTBeHHOHay4HBI METO/ MO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Uroro no pazueny 6
Pasnen 2. [leppoHayanbHble CBeJ¢HHA O CTPOCHHMH BelIeCTBA
bu6mmoteka IIOK
2.1 CtpoeHue BelecTBa 1
p t https://m.edsoo.ru/7f416194
27 JIBM>XKeHUE U B3aUMOJICICTBUE YaCTHIL ) 1 bu6mmoreka IIOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubmmoteka IIOK
2.3 ArperatHbie COCTO elecTBa 2
rperathet TOAHMA BEIHCCTR https://m.edsoo.ru/71416194
Hroro no pazneny 5
Paznen 3. /IBukenne U B3auMo/ieiicTBHe Tel
bu6 OK
3.1 MexaHuueckoe IBUKECHUE 3 nomorexa I1

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




bubnmoreka [IOK

2 u 4 1
3 HEPHIA, Macea, TIOTHOCTE https:/m.edsoo.ru/7f416194
bubnunorexa LIOK
. .B 14 2
33 Cta. Buget i https:/m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnmnoreka HOK
' TEJIaMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [{OK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4, A
3 TMOCHEPHOE AaBCHIC 6 https:/m.edsoo.ru/7f416194
44 JlelicTBUE XKUJIKOCTH U T'a3a HA MOrPYKEHHOE 7 3 bubnnoreka [JOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Paznea 5. PaGora n MomiHOCTDH. JHEprus
bu6nunorexa LIOK
1 P 1
> 400Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
5.2 [IpocTeie MEXaHU3MBI 5 1 bubmmorexa LIOK
https://m.edsoo.ru/7f416194
53 Mexanuueckasi SHeprus 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12




8 KVIACC

KoanuyecTBO 9YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aeioB ¥ TeEM nudpoBLIe
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Paznen 1. TensioBble ABJIEHUS
1.1 CTpoeHune 1 CBOMCTBA BEILECTBA 7 bubmorexa LOK
' p B https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CILITOBBIC TIPOLECeht > https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pazneun 2. DiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
21 DINIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 11 7 7 2 2
OCTOSIHHBIN AJIEKTPUYECKUN TOK 0 7 hitps://m.cdsoo.ru/7f4 181 ce
2.3 MarxuTtHrle ABIIEHUS 6 1 1.5 bubmmorexa LIOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 9 4
JICKTPOMATHHTHAA HHYKIWA https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 14.5




9 KJIACC

KoaudecTBo yacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB U TeM nu(ppoBLIe
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Paznea 1. MexaHn4yeckue siBJIeHHUS
L1 MexaHHYeCKOe ABMKCHHUE U CIIOCOOBI €0 10 1 bubmuorexa [JOK
' OIKMCAHUS https://m.edsoo.ru/7f41a4a6
b K
1.2 B3aumoneiictsue e 20 1 3 nosmorexa O
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3aKOHBI COXpaHEHUA 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznea 2. MexaHn4yecKkHe K0JIe0aHUA U BOJHEI
bu6mmoreka [JOK
2.1 Mexanunueckue kojieda 7 3
NAHITACCIHE KOCOAHHA https://m.edsoo.ru/7f41a4a6
2.2 MexaHuueckre BOJIHBI. 3BYK 8 1 3 Brommorexa LOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pasznen 3. BﬂeKTPOMaFHI/ITHOQ oJi€ U 3JICKTPOMATHUTHBLIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U
) OJICKTPOMAarduTHBIC BOJTHBL

Hroro no pazneny

6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Pasgea 4. CBeToBbIe ABJICHUA




4.1 3aKoHBI pacpOCTPAHEHHUS CBETA 6 2 bubmmorexa [TOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ad4a6
bubmuorexa [JOK
43 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f4 1a4a6
Hroro no pazaeny 15
Pa3gen 5. KBaHTOBLIE fIBJICHUSA
bu6mmorexa [IOK
5.1 Hcnyckanue v MOrJIonieHue CBeTa aTOMOM 4 1 hitps-//m.cdsoo.ru/7f4 1a4a6
bu6mmorexa [IOK
5.2 6 1
CTpoctiiie aTOMHOTO 51pa https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
53 A 7 1 1
ACPHHIE peaktn https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Paznea 6. [loBTopuTtenbHO-00001aI0IM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 ) bubmmorexa [IOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41ada6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®usuka — HayKa O PUPOJE.
SBnenus npupoipl. uzndeckue
SIBJICHUS

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThbI

Jara
H3Y4YeHH S

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchl

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

dusnueckue BeIMUUHBI U UX
u3MepeHue

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

Kak ¢usuka u apyrue ecTeCTBEHHbIE
HayKH U3y4aroT MPUPOJLY.
EcrecTBeHHOHAYUYHBIN METO/L
no3Hanus. Onucanue GU3NIECKUX
SIBIICHHI C TTIOMOIIIBIO0 MOJCIICH
VYpok-uccnenosanue "IIposepka
TUIOTE3bI: JAILHOCTD II0JIETa
IapyKa, MyIneHHOTro

bubmmoteka IIOK
https://m.edsoo.ru/ff09f72a




TOPU30HTAILHO, TEM OOJIbIIIE, YeM
0oJbIIIe BBICOTA ITycKa"

Crtpoenue BemecTBa. ONbITHI,

7 JIOKA3bIBAIOIIUE JTUCKPETHOE bubmmorexa [IOK
https://m.edsoo.ru/ff09fe0a
CTPOCHUE BEIIIECTBA
8 JBr>xeHune 4acTHIl BEIISCTBA buGnuorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HaOJII0JICHUIO TETJIOBOTO
pacIIUupeHus Ta30By»
10 ArperaTHble COCTOSIHHS BEIIECTBA
B3anmocBs3b Mex1y cBOWCTBaMU
BEIIIECTB B pa3HbIX arperaTHbIX
1 COCTOSTHUSIX B BIX bubnuoreka [IOK
ATOMHOMOJIEKYJISIPHBIM CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIxX
COCTOSIHUM BOJIbI
MexaHndeckoe JBUKEHUE.
12 PaBHOMEpHOE U HEpaBHOMEpPHOE bubmmorexa LIOK
https://m.edsoo.ru/ff0a05¢6
JIBIOKCHUE
bu6nmorexa LIOK
13 Cropocts. Exruie! ckopoctn https://m.edsoo.ru/ff0a079c
14 Pacuer nmyT ¥ BpeMeHU IBHKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ac4
Nuepuys. 3aK0H HHEPLINH.
15 BsapII)MoneﬁCTBHe TeJ'IpKaK MIpUYHHA bubmmorexa LIOK

HU3MCEHCHUA CKOPOCTHU IBUKCHHSA TCII

https://m.edsoo.ru/ff0a0c10




IImotHOCTE BemecTBa. Pacuet Macchl

bu6nmmoreka [IOK

16
1 00beEMa Teja 110 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopaTopHas paboTta
17 «Ornpenenenre MmioTHOCTH TBEPAOTO
TEIA
13 Pemenue 3agau mo teme bubnunoreka LIOK
"ITnoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepuCTHKa
19 B3anMoaecTeug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «/3ydyenue
20 3aBUCUMOCTH PACTSDKCHUS
(medopmanumn) NPy UHBI OT
IIPUIIOKEHHOMN CUIIBI»
21 SIBnenne tarorenus. Cuia TIKECTH
CBs13b MEX]Ty CHIJION TSKECTH U
. bubmuoreka [IOK
22 Maccol Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al 778
3aga4 1o reMe "Cuia TSKeCTH
Cuna TsDKeCcTH Ha IPYTHX IUTaHeTax.
23 Dusnyeckue XxapakKTEPUCTUKHU bubnuorexa [IOK
p p https://m.edsoo.ru/ff0al1502
IUIaHET
bu6nunorexa LIOK
24 WNsmepenne cuin. JlunaMmoMer
p A p https://m.edsoo.ru/ff0al8cc
Bubnuoreka IIOK
25 Bec Ttena. HeBecomocTh 1
https://m.edsoo.ru/ff0al778
Ciio)eHue IByX CHJI, HAPABIECHHBIX
. . bubnuoreka [{OK
26 0 OJTHOW IPSIMOM.

PaBHOelcTBYIOIIASA CHIT

https://m.edsoo.ru/ff0ala70




27

28

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

nokosi. TpeHue B mpupoae u
TEXHHUKE

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

29

Jlaboparopuas pabora «3ydeHne
3aBUCUMOCTH CUJIbI TPCHHUA
CKOJIBYKCHHUS OT CHJIbI JIaBJICHUS U
XapakTepa COMPHKACAIOIINXCS
MIOBEPXHOCTEH»

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

30

Pemenue 3agau Ha onpeneneHue
PaBHOJCHCTBYIOLIEH CHJIIbI

31

32

Pemenue 3agau no remam: «Bec
Tenay, «I padpudeckoe n3o0paxkenne
cuiny, « CUIIED),
«PaBHOAEUCTBYIOIIAST CHAIDY

KonTponbHas pabota mo Temam:
«MexaHndeckoe IBHKEHHEY,
«Macca, IIIIOTHOCTRY, «Bec Temay,
«I"paduueckoe nzoOpaxxeHne cuy,
«Cwub»

bubnuoreka [{OK
https://m.edsoo.ru/ff0alde0

33

34

Hasnenue. CriocoObl yMEHbIICHUS U
YBEJIMUYEHUS 1aBJICHUS

I[aBJIeHI/IC raza. 3aBUCHMOCTb

IaBJIEHH Ta3a OT 00bEMa,
TEeMIIEPATypPhI

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a20a6

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




[Tepenava naBneHus TBEPIALIMHU

bu6nmoreka [IOK

35 eJ1a SKUIKOC a3aMu.
TCAME, FRHAROCTAMHL M Tasanu https://m.edsoo.ru/ff0a25b0
3akon ITackans
JlaBlIeHHE B KUJIKOCTH U Ta3e,
36 BBI3BAHHOE JIEUCTBUEM CHJIBI Bubmaorexa ITOK
a https://m.edsoo.ru/ff0a2718
TSHKECTH
37 Pemenue 3amad mo reme «/laBnenue bubnuorexa [JOK
B JKUIKOCTH U rase. 3akoH Ilackams» https://m.edsoo.ru/ff0a2826
bubnunoreka LIOK
38 CooOmaroruecs coc
HHaromHees YA https://m.edsoo.ru/ff0a2970
39 T'unpaBnuueckuii mpecc buGnuorexa LIOK
AP P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuaeBon
SKUIKOCTHBIA HACOC
Atmocdepa 3emmn. [Ipuanner
CYIIIECTBOBAHUSA BO3IYIIHONU
Y Y bubmmoteka IIOK
41 000JIOUKH 3eMIIH. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO IaBJICHUS OT BBHICOTHI
HaJl ypPOBHEM MOPSI
4 Bec Bo3ayxa. ATmocdepHoe bubnmnorexa [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHoro bubnmnorexa [JOK
nasineHus. Onelr Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 aBJIEHHUS OT BBICOTEHI HA, OBHEM bubmmorexa TIOK
a AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoun. AtmochepHoe bubmuoteka [IOK

AaBJICHUEC HA PA3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4




Permrenue 3agad mo reme

46 "AtMocdepHoe naBicHue"
JelicTBue ®UJIKOCTH U Ta3a HA BuGmorexa LIOK
47 TOTPYICHIOS B HHUX TEHO- https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas pabota
43 «OnpeneneHue BbITAIKUBAIOLIEH Bu6muotexa [JOK
CHUJIbI, IEVUCTBYIOIICH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B JKUJIKOCTbH)
Jlaboparopras paboTa 1mo Teme
«HccnenoBanue 3aBUCMMOCTH Beca BuGmiorexa LIOK
49 TeJia B BoAe OUT 00néma https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B JKUJKOCTh YaCTH
Tenay
50 [1naBanue ten bubmorexa [IOK
https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
"KoHcTpynpoBaHue apeomeTpa win
51 KOHCTPYUPOBAHHE JIOJKU U
OmpeeiIeHuE eé
Ipy30M0AbEMHOCTH"
Pemenue 3agau no remam:
57 «IlnaBanue cynos. bubmmnoreka HOK
BosznyxomnaBanue», «JlaBnenue https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»
but6mmorekxa [IOK
>3 Mexanmurieckas padota https://m.edsoo.ru/ff0a382
54 MomtHocTs. EqUHUIBEI MOIITHOCTH bubmmorexa TIOK

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




55

56

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

[IpocTeie MexaHnu3Mbl. Pbryar.
PaBHOBecue cwit Ha prruare

57

KonrponsHas pabora o Teme
«/laBneHue TBEPABIX TE,
KHUJKOCTEH U Ta30By /
Bcepoccuiickas npoBepouHas
paborta

58

PesepBHblii ypok. Pabora ¢
TEKCTaMHM 110 TeMme «JlaBiieHue
TBEPABIX TN, KUAKOCTEH U Ta30B» /
Bcepoccuiickas npoBepouHas
paborta

bubnunoreka LIOK
https://m.edsoo.ru/ff0adffe

59

Prryaru B TexHuke, ObITY U TIPUPOJIE.

JlaGopartopHnast pabota
«HccnenoBanue ycioBHit
PaBHOBECHSI pblUara

0.5

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

60

Pemenue 3amay o teme «Y CJIOBUSA
PaBHOBECHUSI pbIUaray

bubmmoteka IIOK
https://m.edsoo.ru/ff0a48a6

61

62

Koaddutment nonesznoro neiictpust
Mexanusma. Jlaboparopnas padota
«3mepenune KII/ nHakinoHHOM
TUTOCKOCTI

Pemenue 3amau mo teme "Pabora,
mottHoctb, KIT/1"

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a4c48




63

64

MexaHuueckas SHeprusl.
Kunernueckas 1 noTeHIyaabHas
SHEeprus

3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTHH

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

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

65

66

YPOK-3KCIIEPUMEHT 1O TEME
"DKCHepUMEHTaIbHOE OIIPEIEICHHE
M3MEHEHUS KUHETUYEeCKOU 1
MOTEHIIUAIBLHOU YHEPTHH NPU
CKaThIBAaHHUH TeJa 10 HAKIOHHOM
IJIOCKOCTH"

KonTponbhas padota no teme
«PaboTta 1 MOIIHOCTh. DHEPTUs»

67

68

PesepBHblii ypok. Pabora ¢
TEKCTaMH I10 TeMe "MexaHu4ecKoe
nBroKeHne"

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

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

12

bubnuoreka [IOK
https://m.edsoo.ru/ff0adee6d




8 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Mara nudposeie
Tema ypoka Konrtpoabubie IIpakTnueckue
n/n Bcero H3yuyeHusi oOpa3oBaTeJbHbIE
padoThI padoThbI
pecypchl
OCHOBHbIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETUUECKON 1 Bu6mmotexa [JOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
Mopaenu TBEPAOTO, JKUAKOTO U
. bubnuoreka [{OK
3 ra3zo000pa3HOro COCTOSTHUN 1
https://m.edsoo.ru/ff0a540e
BEILECTBA
OOBsicHEeHHE CBOWCTB TBEPIOTO,
KUAKOTO U ra3000pa3HOro
4 COCTOSIHUM BELIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUH
5 Kpucrannnueckue u amopgHbie 1 bubmmnoreka HOK
TEJla https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWJUISIPHOCTb. | bubnnorexa [JOK
[ToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIupeHue U CokaTue 1 bubmmorexa [IOK
P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMnepaTypbl
8 CO CKOPOCTBIO TEIJIOBOTO JBHXKEHUS 1

YACTHIL




TCIJIOTA CTOpaHusA

9 Buytpennss sueprusi. CriocoObl bubnmnoreka HOK
VW3MEHEHUS BHYTPEHHEN SHEPTUHU https://m.edsoo.ru/ff0a5c60

10 Buael Terionepenauu Bubmaorexa ITOK

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

1 HCII0JIb30BaHUE TEIIIOBBIX CBOMCTB bubmuorexa [JOK
BEIIECTB U MaTEPHUAIIOB B IIENSAX https://m.edsoo.ru/ff0a65¢c0
sHeprocoepexkeHus"

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

13 TemooOMeH u TEIII0BOE bubmmorexa [IOK

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

14 "HccnenoBanue siBICHUS bubmuoreka [IOK
Ter1000MeHa IpU CMEIIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U Topsiueit BObI"

PacyeT xonmyecTBa TEMIOTHI,

15 HEO0OXOAMMOTO JIJIsi HarpeBaHUs
TeJa ¥ BBIICTSIEMOTO UM TMIPU
OXJTXKICHUH
JlaGopaTopHnas pabota

16 "OnplgnenleHe I))/L[enLHoﬁ bubnuorexa [IOK

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

https://m.edsoo.ru/ff0a7b5a




[InaBnenne n OTBECpPJACBAHUC

18 KPUCTAIIMUECKHUX Tell. Y AenbHas bubnmorexa LHOK
P ) https://m.edsoo.ru/ff0a71d2
TEINIOTa IUIABJIEHUS
JlaGopaTopHnas pabota
19 "Onpenenenue yaeiIbHOW TEIUIOTh Bubmaorexa ITOK
P y” https://m.edsoo.ru/ff0a72fe
IUIABJICHHUS JIBIA
20 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. Bu6muotexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenwe. Y nenpHas Tennora
mapoooOpa3oBaHusI U KOHIECHCALIUH.
21 Bafa)ncnf/locn, TEeMIIEpaTyPhI bubmorexa HOK
patyp https://m.edsoo.ru/ff0a786¢
KHIICHUS OT aTMOC(EPHOTO
JaBJICHUS
Brnaxxnocts Bo3ayxa. JlabopaTopHast
” pabora "Onpenenenue bubmmoreka [JOK
OTHOCHUTEIHFHOMN BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/IyXa"
73 Pemenue 3agau Ha onpeneneHne
BIIQYKHOCTH BO3/yXa
[TpuHIMIIBI paOOTHI TETIIIOBHIX
24 nsurareneif. [lapoBas TypOuHa.
JIBuratenb BHyTPEHHETO CTOPAHMS
KII/I TerutoBoro aBuraTessi.
25 TennoBple ABUraTeIN U 3alIuTa bubmmorexa TOK
. https://m.edsoo.ru/ff0a7c7¢c
OKpPY’KaoIIeH cpeibl
26 3aKOH COXpaHEeHMsI U MTPEBPALCHHS

OHCPIuM B TCIJIOBBIX ITPOLECCAX




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

bu6nmoreka [IOK

27 W3meneHune arperaTHeIX COCTOSHUI https://m.edsoo.ru/ff0a83f2
BeniecTa”
KonTponbhas pabota no teme
28 "Tennossle sABieHUs. MI3MeHeHHe bubmmorexa [JOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BEILlECTBA
29 OnekTpusanus Tei. [[Ba pona
3JIEKTPUYECKUX 3apsA 0B
Ypok-uccienoBanue
30 "OnexTpu3anus TeJl UHAYKIHUEH U
IIPU COIPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apsoKEHHBIX TEL. bubnnoreka [JOK
3akon Kymnona https://m.edsoo.ru/ff0a87e¢4
DIEKTPUYECKOE TOJIE.
1 HanpsokeHHOCTB 2JIEKTPUUECKOTO bubmuoreka [IOK
nosis. [IpuHIMn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUYECKUX MOJEH
Hocurenu snekTpudeckux 3apsaoB.
33 OnemeHTapHbIN 3apsan. CTpoeHue
aToMa
34 [TpoBOAHUKY U AUDIIEKTPUKHU. 3aKOH bubmmoteka IIOK
COXpaHEHMs DIEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anay Ha mpuMeHeHNE bubmuorexa [IOK
CBOMCTB AJIEKTPUUECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIOBUS €TI0
36 cymecI;BOBaHm. I/ICT())/‘{HI/IKI/I bubmmorexa TIOK

SJICKTPHUYCCKOI'O TOKA

https://m.edsoo.ru/ff0a95a4




bu6nmmoreka [IOK

37 elICTBHA DIIEKTPUUIECKOI'0 TOKA
A p hitps://m.edsoo.ru/ff0a96h2
VYpoxk-uccnenosanue "Jleiicteue

38 AIEKTPUUECKOTO TOJI Ha 1
MIPOBOJIHUKY U TUDJICKTPUKH"

19 DJIEKTPUYECKUH TOK B MeTasuiax, bubnmnoreka HOK
JKUIIKOCTSIX 1 ra3zax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKas 1enb 1 eé
COCTaBHBIE YaCTH
Cuna toka. JlabopatopHas pabora

41 "HM3mMepeHue U peryInpOBaHUE CHIEI 0.5 bubmorexa LOK

P Peryip ' https://m.edsoo.ru/f0a8bd6
TOKa
DIIEKTPUYECKOE HAIPSHKEHHE.

4 BoasT™merp. JIabopaTtopras pabota 0.5 bu6nmorexa LIOK
"U3mepenue u peryivpoBaHue ’ https://m.edsoo.ru/ff0a%¢14
HarnpsoKkeHus"

ConpoTuBieHNE NTPOBOJHUKA.
43 Y eapHOE CONPOTUBIICHUE bubnmorexa [IOK
p https://m.edsoo.ru/ff0aa738
BellleCTBa
JlaGoparopHas paboTa
"3aBUCUMOCTB JIEKTPUIECKOTO
44 COIIPOTHUBJICHUSI IPOBOJHUKA OT €TI0 1 bubnuorexa [IOK
p p https://m.edsoo.ru/ff0aa738
JUTHBI, TJI0IAIU TIOTIEPEYHOr0
cedyeHus u marepuaia”
3aBUCUMOCTE CHJIBI TOKA OT
but6mmorekxa [IOK
45 HanpsokeHus. 3akoH Oma s

ydacTKa nemnu

https://m.edsoo.ru/ff0aad44a




JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH CHUJTbI

bu6nmmoreka [IOK

46 TOKa, U, €ro uepes3 pe3ucTop, oT
AV pe3 P p https://m.edsoo.ru/ff0aa04e
CONPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHus Ha pe3ucrope”
47 [TocnenoBarenbHOE M MapaIeIbHOE
COCIMHEHUS TTPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka
43 IpaBUJjIa CI0KEHUS HAIIPSKECHUN bubmmoreka [JOK
MPH MOCIEOBATEILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopnast pabota "I[IpoBepka
49 IpaBuja JJis CUJIbl TOKA IIPU bubmmoreka [JOK
apajuielIbHOM COCIUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenue 3aga4 Ha npUMEHEHUE
50 3akoHa OMa i1 pasiInyHoOro bubmorexa HOK
p https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOTHUKOB
PaGora u MmomHOCTH
bu6nmorexa LIOK
51 AIIEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopaTopHnas pabota
52 "On lzz[enleHe pa60TLI Y MOITHOCTH bubmorexa HOK
P P " https://m.edsoo.ru/ff0ab3e0
AJIEKTPUIECKOTO TOKA
DNIEKTPUUYECKHE LIETTH U
53 HOTPEOUTEH FITEKTPHUUECKON bubmuoreka [IOK

sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660




ITocTostHHBIC MAarHuThbl, UX

54
B3aUMO/ICHCTBUE
55 VYpok-uccnenosanue "M3yuenue 1 bubmmoreka [JOK
MOJIeH MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHoe nosie. MarHuTHOE 1oJie
bubnunorexa LIOK
56 3eMui U €ro 3HAYCHUE IS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroroBka K KOHTPOJILHOU paboTe
10 TeMe "DIIEKTPUYECKHE 3apsi/Ibl.
bubmuoreka [IOK
57 3apspKeHHBIE Tea U UX
. . https://m.edsoo.ru/ff0abd2¢c
B3anMoeiicTBus. [TocTOSHHBII
ANEKTPUIECKUIN TOK"
KonTtponbHast pabora o Teme
"DJIeKTpUUECKHUE 3apsbl.
3apsKEHHbIE TeNla U UX
. . bubnuorexa [IOK
58 B3auMoOAeHCcTBHA. [10CTOSTHHBINI
o " https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUM TOK" /
Bceepocculickas npoBepoyHas
pabota
PesepsHsliil ypok. Pabora ¢
TekcTamu 1o Teme "T1oCTOSTHHBIIM
59 INEeKTpUYECKuit TOK" / bubmmorexa HOK
p . https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepoyHas
pabora
OmnsiT OpcTena. MaruuTtHoe mose
but6mmorekxa [IOK
60 AJIEKTPUYECKOr0 TOKa MarHutHoe
https://m.edsoo.ru/ff0ac1d2
MoJIe KaTyIIKH C TOKOM
61 [IprMeHeHre JIeKTPOMAarHUTOB B 0.5 bubmuoteka [IOK

texuuke. Jlaboparopnas pabora

https://m.edsoo.ru/ff0ac74a




62

63

64

65

"U3y4yeHue neicTBUSA MAarHUTHOTO

MOJIsI HA IPOBOJHUK C TOKOM"

:‘)J'IGKTpOI[BI/IFaTeJ'IL IIOCTOAHHOI'O
Toka. Mcmonp3oBanue

SHGKTpOHBHFaTCHGﬁ B TCXHHYCCKHX

YCTpPOMCTBAaX U HAa TPAHCIIOPTE.
JlaboparopHas pabota
"KoHcTpyupoBaHue 1 U3y4eHue
paboThl AnekTpoaBUraTeNs"

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

Onexrporerepatop. CriocoObl
MOJTyYEHUS DIEKTPUUECKONH
SHEPIruH. DIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTUU

[ToaroroBka Kk KOHTPOJILHOU paboTe

10 TeMe "DIJIEKTpUUECKHE U
MarHuTHBIE SIBJICHUS"

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

66

KonTponbHas pabora no teme
"DJIeKTpUUECKUE U MarHUTHbIE
ABJICHUS"

bubmmoteka IIOK
https://m.edsoo.ru/ff0acb14

67

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

bubnunotexa LIOK
https://m.edsoo.ru/ff0acc5e

68

PeseprHsiit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MarauTHele
aBieHus"




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5




9 KJIACC

KosaunuyectBo yacos DJIEeKTPOHHbIE
[
JJ;H Tema ypoxka Beero Kontpoabubie IIpakTuueckue i[:;:eﬂl/lﬂ :)Ig;l;l;zf;:fenbnme
padoThbI padoThI pecypenI

| MexaHnuyeckoe IBUKECHUE. 1
MarepuanbHas TO4Ka

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

3 PaBHOMEpHOE NTpsIMONIMHEITHOE 1 bubnuorexa [JOK
JBHKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE NpAMOIMHENHOE

4 nBixkeHne. CpesiHssi © MTHOBEHHAs 1
CKOPOCTb

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

6 PaBHOYCKOPEHHOT'O IBHKCHHUS. 1
I'padux ckopocTu
JlaGopaTtopHast pabota

7 "OnpeneneHne yCKOpeHus Tella Ipu | 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM IBIKEHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"

2 CBo0Ooguoe magenne teir. OIbIT |
lNanmnes

9 PaBHOMEpHOE BHKEHUE TIO | bub6nuorexa [IOK

okpykHOcTH. [lepron u yacrora

https://m.edsoo.ru/ff0ael176




obOparmenus. JInHeitHas U yrioBas

CKOpOCTHU
10 [lenTpOoCcTpeMUTEIBLHOE YCKOPEHHUE
1 [Iepssiii 3akoH Hprorona. Bekrop bubnuoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerotoHa. bubnunoreka [HOK
PaBHopelicTByOIIAs crta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. bubnnorexa [JOK
Cynepno3unust cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npUMEHEHUE bubnnoreka [JOK
3akoHOB HbroTOHA https://m.edsoo.ru/ff0aeb6e
bu6mmoreka [IOK
15 Cuna ynpyrocr. 3axo T'yxa https://m.edsogri/fanecﬂ
16 Pemenne 3agau mo teme «Cuia
YIPYTOCTHY
JIabopaTopHas paboTa
17 «Oi(p))lzz[ef::HHe I>)KSCOTI<OCTI/I bubmmorera [TOK
https://m.edsoo.ru/ff0aee28
MPYKUHBD»
bu6mmoreka [IOK
18 Crna Tpenms https://m.edSO(I)_.Iru/fanﬂ 38
19 Pemenne 3amau nmo teme «Cuna bu6mmoreka [IOK
TPEHUD) https://m.edsoo.ru/ff0afa26
JlabopaTtopnas pabora
20 "Onple)ﬂenzﬁne ioa(b(bmmema bubmmorexa [TOK
. https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIBKEHUS
Pemenue 3amau mo teme "3aKOHEI BuGmiorexa LIOK
21 Hprorona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e




22

23

24

Cuna Ts>KecTH ¥ 3aKOH BCEMHPHOTO
TATOTEHUS. Y CKOpEHHE CBOOOAHOTO
naJICHUS

VYpok-koHpepenius "JIBrkeHue Tein
BOKPYT I'PaBUTAIIIOHHOTO LIEHTpa
(Conneunas cucrema). ['amakTuku"

Pemenne 3agau o reme "Cuna

TSDKECTH Y 3aKOH BCEMUPHOTO
TATOTEHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af044

bubmuorexa [JOK
https://m.edsoo.ru/ff0af5{8

25

26

27

[IepBas kocMHu4eckast CKOpOCTb.
HesecomocTs n neperpysku

PaBHOBecue MaTepuanbHONW TOUKH.
AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIIA C
3aKpeIIEHHON OChIO BpAILlCHHUS.
MowmeHT cunsl. LleHTp TsKECTH

PaBHOBECHE MaTepUaIbHON TOUKH.
AOCOoIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHON OCBIO BpAIllCHHUS.
MowmeHnT cunsl. LeHTp TsKECTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0af33c

bubmuorexa [JOK
https://m.edsoo.ru/ff0afe36

28

29

Pemenue 3agau mo reme "MoMeHT
cuibl. LlenTtp Tsxectn"

[ToaroroBka Kk KOHTPOJILHOU paboTe
o TeMe "MexaHnueckoe IBUKEHUE.
BsaumonetictBue Ten"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b02b4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b0408




KonTponbhas pabota no teme

bu6mmoreka [IOK

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

Nmnynbe Tena. UMnynbe cubl.

31 3aKOH COXpaHEHHS UMITYJIbCA. bubnunoreka [HOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICHCTBUE

1 Pemenue 3amau mo teme "3akoH bubmuorexa [JOK
COXpaHEeHUs UMIyJjnca' https://m.edsoo.ru/ff0b096¢c

13 VYpoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

bubmuorexa [JOK

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

35 PabGoTa critbl TSDKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa

16 «Ormpenenenue pabOThI CUIIBI TPEHUS
IIPY paBHOMEPHOM JIBUKCHHHM TeJa
110 TOPU3OHTAJIBHOMN MOBEPXHOCTH»

37 CBsi3b 3HEPTUH U PaOOTHI.

[ToreHunanbHas 3HEpPrUs

18 Kunernueckas sneprus. Teopema o bubnuotexa [JOK
KMHETUYECKON SJHEPrUu https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHMsI DHEPTUU B
MEXaHHUKe

40 JlaGopatopHas pabora «3yuenue bubnnorexka [HOK

3aKOHa COXPAaHCHUS SHCPIUM»

https://m.edsoo.ru/ff0b12fe




41

42

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

BriHyX1eHHBIE KOJICOaHUSI.
Pe3onanc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b1858

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2010

43

MareMaTH4ecKuil U NPy KUHHBINA
MasTHUKHU

44

45

46

VYpok-uccnenoanue «3aBUCUMOCTb
nepuoza KojaebaHui OT KECTKOCTH
HNPY>XUHBI ¥ MAaCChI Ipy3a»

[IpeBpateHre YHEPTUU TIPU
MEXaHHYECKUX KOJICOAHUX
JlaGopaTtopHnast pabota
«Ompenenenue 4acTOThI U EpHOJA
KOJICOAHUH MPYKUHHOTO MasTHUKA

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

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

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

48

49

50

Mexaunueckue BoiaHbL. CBOKWCTBA
MEXaHM4eCKUX BOJH. [IpogosibHbIE 1
MOTIEPEYHBIE BOJHBI

VYpok-koHpepeHuus "MexaHuueckne
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuueckue BOJIHBI"

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYyKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2 1 fe




51

52

Ypok-uccienoBanue "Habmonenune
3aBUCHMOCTH BBICOTHI 3BYKa OT
4aCcTOTHI"

['poMKOCTB 3ByKa U BHICOTA TOHA.
AKyCTUYECKUI PE30HAHC

53

Ypok-koHpepeHmus "YubpTpa3Byk u
UH(Pa3BYK B IPUPOJE U TEXHHUKE"

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

54

55

56

[ToaroroBka K KOHTPOJILHOU padboTe
110 TeMe "3aKOHbI COXPAHEHHUS.
Mexanuyeckue KojiebaHusl U BOJTHBI"

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

SHGKTpOMaFHI/ITHOC I10JIC.
BHGKTpOMaFHI/ITHbIe BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2510

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

58

59

60

CBolicTBa AJIEKTPOMATHUTHBIX BOJTH
Ypok-konpepentus "llxana
3MEKTPOMArHUTHBIX BOJIH.
Hcnonp30BaHue 2IEKTPOMArHUTHBIX
BOJIH JJII COTOBOI cBsI3H"

Ypok-uccnenosanue "Mzydenue
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOWIIBHOTO TenedoHa"

Pemenue 3agau Ha onpeneneHne

YaCTOTHhI U AJIMHBI
BHCKTpOMaFHHTHOﬁ BOJIHBI

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢




DNeKTpOMarHuTHas IPUPO/Ia CBETA.

61 CxopocTh cBeTa. BonHOBBIC bubmorexa HOK
P ' https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBETa
Ucrounuku cBeta. [IpsiMonuueitHoe
bu6mmoreka [IOK
62 pacrpocTpaHEeHHE CBETa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Counna u JIynsl
3aKoH OTpa)K€HUs CBeTa. 3epKaia.
63 Penrenue 3amau Ha NpruMEHEHNE buGnnorexa LIOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAYKEHUS CBETA
64 [Ipenomnenne cBeta. 3akoH bubnuoreka [IOK
HpEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKeHUE
65 cBeta. Mcrionb30BaHKE MOJIHOTO bubmuorexa [JOK
BHYTPEHHETO OTPaXXECHHUsS B https://m.edsoo.ru/ff0b3c5c
ONTHUYECKUX CBETOBOJIAX
JlaGoparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH yIJIa
66 MPEIOMJIEHUS] CBETOBOTI'O JIy4a OT
yrJia aJieHusl Ha TPAHUIIE "BO3TYX-
creksio""
Ypok-koHpepeHIus
"Hcnonb30BaHuE MOJTHOTO
67 BHYTPEHHETO OTPaKECHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS
CBSI3b"
bubmuorexa [JOK
68 JIna3er. OnTHYecKas cuiia JIMH3bI
https://m.edsoo.ru/ff0b3f2¢
. bubmuorexa [JOK
69 [TocTpoenue n3o0paxeHui B JTHH3AX 1

https://m.edsoo.ru/ff0b444a




JlaGopaTtopHnas pabota
"Onpeneneane HOKyCHOTO

bu6mmoreka [IOK

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

71 Ypok-koHpepenius "OnTudyeckue bubnunoreka [HOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0c0a7e

7 I'ma3 xak ontuyeckasi cucTema. bubmuoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684

7 Ypok-koHpepenmus "JlepexTo
3penus. Kak coxpanuts 3peHue"

Paznoxxenue 6enoro cBeta B CIIEKT.

74 OnebiTel HetoToHa. Croxxenue bubnnoreka [JOK
CIIEKTpaJbHBIX I[BETOB. Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHas pabota "OnbITHI 110
pasyioKeHUIo 0e0ro cBeTa B CIIEKTP

75 Y BOCIIPUSATHIO LIBETA MPEIMETOB IPU bubmmorexa [TOK

https://m.edsoo.ru/ff0c0Oe2a
UX HaOJIIO/IEHNHU Yepe3 [IBETOBbIE
¢unbTpe"
Ypok-npaktukyM "BoaHoBbIE

76 CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHys u audpaxus”

77 Omneitel Pe3epdopria u muranerapHas bubnuotexa [JOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8

73 [Toctynatel bopa. Monens atoma

bopa




I/ICHYCKaHI/IC U IOTJIOIICHUE CBECTAa

bu6mmoreka [IOK

79 aromoM. KBanTel. JInHeigarsie https:/m.edsoo.ru/f0c] 4dc
CIIEKTPBI
20 Ypoxk-nipaktukym "Habmonenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHUBHOCTE U €€ BUIbBI buGnnorexa LIOK
https://m.edsoo.ru/ff0c1672
2 Crpoenue aToMHOTO sipa. bubnmoreka [JOK
Hyknonnas monens https://m.edsoo.ru/ff0c18ac
23 PaanoaktuBHBIE TpEBpALICHHUS. bubnnoreka [JOK
M3zoTtomnsl https://m.edsoo.ru/ff0clal4
’4 Pemienne 3amaq mo teme: bubmuoreka [JOK
"PagmoakTuBHBIE TTpeBpalieHus " https://m.edsoo.ru/ff0c1b4a
85 [Tepuona nmonypacnana
Ypok-koH(pepeHus
86 "Ppaz[HoaKT(zBIiIm: W3JIyYCHUS B bubmmorexa [IOK
" https://m.edsoo.ru/ff0c2126
pUPOJIE, MEAUITMHE, TEXHUKE
SlnepHblie peakinu. 3aKOHbI
87 cox;)aHeHI/II)ﬂ 3aps/10BOTO U bubmorexa HOK
https://m.edsoo.ru/ff0c1¢c58
MacCOBOTO YHCEI
28 DHeprus CBsI3U aTOMHBIX SEP. bubnuotexa [JOK
CBs13b Macchl U DHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3amau mo reme "SnepHoie
peakuun"
90 Peakuuu cunTesa u eneHus saep. bubmuorexa [JOK
Ucrounuku sneprun CosHLA U 3BE3NT https://m.edsoo.ru/ff0c1e88
01 VYpoxk-koHpepenuus "Anepuas

sHepreTuka. JlencTeus




pPaIMOAaKTUBHBIX U3JIy4E€HUH Ha
JKUBbIE OpraHU3MbI"

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

bubmuorexa [JOK

92
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIC sIBIECHUS"
KontponbHas pabora o Teme
93 "DNEeKTPOMarHuTHOE MOJIE.
DJeKTPOMarHUTHBIE BOJTHBI.
KBanToBbIC siBIEHUS"
[ToBTOpenue, obobIeHNE.
94 JlaGopatopHbie paboTHI IO Kypc bubmmorexa LOK
| @bOPATOPHBIE PADOTBLIO KyPEY https://m.edsoo.ru/ff0c245a
B3anmopeticTBue Ten
[ToBropenue, 0600menue. Pemenne
bubmuorexa [JOK
95 pacUeTHBIX ¥ KaUeCTBEHHBIX 33124
" " https://m.edsoo.ru/ff0c2572
1o Teme "TeroBele MPOLECCHI
[ToBTrOopenue, o6o0mmenue. Pemenne
96 pacyeTHBIX U KaUeCTBEHHBIX 3a/1a4 bubnuoreka [IOK
o Teme "KIIJ] TermoBbIx https://m.edsoo.ru/ff0c2a22
nBuraresei”
[ToBTrOopenue, o6o0mmenue. Pemenne
97 ACUETHBIX U KAUeCTBEHHBIX 3314 Bubmmorexa LHOK
P " " https://m.edsoo.ru/ff0c2b30
o Teme "KIIJ] anexTpoycTtaHOBOK
[ToBTOpenue, oboOIIeHNE.
bu6mmorexa [IOK
98 JlaGopatopHbie pabOTHI IO Kypcy

"CBeToBbI€ ABiIcHUA"

https://m.edsoo.ru/ff0c2¢52




[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTaMHU 110 TeMe "3aKOHBI
COXPAHEHHUS B MEXaHUKe"

[ToBTOpenue, 0600meHue. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u
BOJIHBI"

[ToBTopenue, 0600menue. Padora ¢

101 TekcTaMu 110 TeMe "CBeTOBEIE
siBjIeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2d6a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2e82

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3044

[ToBTropenue, 06o0menune. Padora ¢
102 TekcTamu 110 Teme "KBanroBsas u

snepHas Gpu3uka'

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

27







IMPOBEPSIEMBIE ITPE/IMETHBIE PE3YJIbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJabTara

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

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHUA

1.2

1.3

pasiinvdaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

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

pacrio3HaBaTh NPOSIBIEHUE H3YUYEHHBIX (U3UUECKUX SBICHUH B
OKpY’KaloIIeM MHUpE, B TOM YHcie (GU3NIECKUE SIBICHHUS B IPUPOJE,
IIPU 3TOM IEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B yueOHYI0, BBIACIATD

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUI

1.4

ONMCHIBATh M3yUEHHBIE CBOICTBa Teld U (PU3MUECKUE SIBICHUS,
UCHONb3Yyd (pU3NUYECKHe BETUYMHBI, NPU ONMCAHUM TPABUIBHO
TPaKTOBaTh (U3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, WX
00O3HaYeHUsT M eIWHHMIBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMyIbl, CBS3bIBAIOIINE JIaHHYI (PU3UYECKYI0 BEIMYHMHY C
JPYTUMH BEJTMUYMHAMM, CTPOUTH IpaUKH N3yUEHHBIX 3aBUCUMOCTEH

(hbUBUYECKUX BEITMYUH

1.5

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

BBIPA)KCHHE

1.6

OOBSACHATH (PU3UYECKHE SBJIEHUS, POLIECCHl U CBOWCTBA Tell, B TOM
4yluclie M B KOHTEKCTE CHUTyalull MpakTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISIBIATH NPUYMHHO-CIIEACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHHe M3 | — 2 JIorMYecKkux IaroB ¢ omopoil Ha 1 — 2
M3YYEHHBIX CBOMCTBAa (U3WYECKUX SBJICHUH, (U3NYECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTU




1.7

peuaTth pacyéTHbie 3a1aud B 1 — 2 nelcTBUs, UCTIONb3Ys 3aKOHBI U
(dbopMynbl, cBsi3bIBatOlME (DU3MUECKHE BEJIIMYMHBI: HAa OCHOBE
aHalM3a yCJIOBMS  3a/Ja4d  3alMuChIBaThb  KpPaTKOe  yCIIOBHE,
MOJICTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYJBI U TMPOBOIUTH
pacuéTel, HAXOAWTh CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peuieHuss  3agad, OLCHUBAaTh  PEAMCTUYHOCTh  IOJYYEHHOHN

(hu3HUECKOI BETUIMHBI

1.8

pacrmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PELIUTh MPH TTOMOIIN
(bu3MUeCKUX METOAOB, B ONHCAHUM HCCIEIOBAaHUS BBIIEIATH
MpoBepsieMoe  MpEeArnoyioxkKeHue  (Tumoresy),  pasauyarb U
HMHTEPIPETUPOBATH IMOJYUYCHHBIN pe3ylbTaT, HAXOAUTh OIIMOKU B

XO0J¢€ OIlbITa, ACJIaTh BBIBOJBLI I10 €TI0 pE3yJjibTaTaM

1.9

1.10

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

O60py,I[OBaHI/I$I, 3allMChIBATh X0/ OIIbITa U (I)OpMYHI/IpOBaTB BBIBOJbI

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

3aJJaHHOI aOCOIOTHOM MOTPEIHOCTH U3MEPEHUH

MPOBOJIUTH  HMCCJICIOBAHUE 3aBUCHUMOCTH OJHOM  (HU3HMUECKOI
BEJIMYMHBI OT JPYrOM C MCIIOJIb30BAHUEM MPSIMBIX H3MEPEHHU,
y4acTBOBAaTh B IJIAHUPOBAHMM YYEOHOTO WCCIEIOBAaHHS, COOMpPATh
YCTAHOBKY M BBINOJHATh HM3MEPEHMS, CIEeNys IPEIIOKEHHOMY
mIaHy, (UKCUPOBATh pPE3yibTaThl TOJYYCHHOM 3aBUCHMOCTH
(U3MYECKUX BEIUYUH B BUJAE MPEATIOKEHHBIX TaOIUI U TPauKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

1.13

MMPOBOANUTE KOCBCHHBLIC HU3MCEPCHHA Q)HSI/I‘IQCKI/IX BCJIIMYHH, CICOYySA
HPCHHOXCCHHOﬁ HHCTPYKIHU: IIpru  BBIIIOJHCHUU H3MCpCHHI>i
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

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

71a00paTOpHBIM 000PYyI0BAaHUEM

1.14

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

MpUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX ONMCAHUSA,




1.15

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

IPUBOANUTH THpUMEphl (HAXOOUTh HHPOPMALMIO O IPUMEPAX)
MPAKTUYECKOTO  HCIOJIb30BaHUS  (PM3MUECKUX  3HAHUH B
MIOBCEJTHEBHON KM3HM i1 obOecrieyeHus Oe30MacHOCTH IIpH
oOpamieHun ¢ mnpuOopaMH W TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHHs 370pPOBbS U COOJIOACHHUS HOPM SKOJIOTMYECKOIO

MOBEJICHUS B OKPYKAIOLLIEH cpeie

1.16

OCYIIECTBIISATH OTOOP UCTOYHUKOB MH(POpPMALUHU B ceTH VIHTEepHET B
COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAaHUM U MyTEM CPaBHEHMS PA3JIUYHBIX HMCTOYHHKOB
BBIJICIATh MH(POPMAIIHIO, KOTOPAask SBISETCS MPOTUBOPEYMBON WU

MOXET OBITh HEJOCTOBEPHOI

1.17

HCIIOJIb30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a1aHUI
HAYYHOIOIYJIAPHYIO — JIUTEpaTypy  (PU3MYECKOr0  COJEpKaHMs,
CIIpaBOYHBIC MaTEpHaNIbl, pecypcbl ceth VHTepHeT, BiaxeThb
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

nH(OPMALIMY U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE M YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHUKOB HHPOpMaAIUU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOIUYHO JIeNaTh KpaTkKue COOOIIEeHUs O
pe3yabpTaTax MPOEKTOB WM Yy4eOHBIX HCCIEAOBAaHUH, TPU STOM
IPAaMOTHO HCIIOJIb30BaTh W3yUYEHHBIN MOHATUHHBIN ammapar Kypca

(U3HKH, COPOBOXKIATh BHICTYIIJIEHUE MPE3eHTaluei

1.19

NP  BBINOJIHEHUU  y4YEOHBIX MPOEKTOB U  HCCIEN0BAaHUM
pacripenieniath 00S3aHHOCTM B TIpyNne B COOTBETCTBUU C
MOCTABJIEHHBIMU 3aJ]auaMH, CJEAUTh 3a BBIOJIHEHWEM ILJIaHa
NeWCcTBUM, aJeKBaTHO OLEHUBaTb COOCTBEHHBIM BKJIaJg B
JeSITeNIbHOCTD TpyIIIbL, BBICTpanuBaTh KOMMYHHKaTHBHOE

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

8 KVIACC




Kon
NpoBepPsSIeMOro
pe3yJbTarTa

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

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

1.3

1.4

1.5

pasiiniaTth ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC (bHSH‘ICCKOC SABJICHUC

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

CYILECTBEHHBIE CBOMCTBA (MpU3HAKHU) (PU3NUECKUX SIBICHUI

OINMCHIBaTh M3YYECHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCTONB3yd (pU3MUYECKHe BENUYMHBI, NpPU OMHMCAHUH TPABUILHO
TPakTOBaTb  (U3WYECKUH  CMBICI  HCHOJb3YEMBIX  BEIMYUH,
0003HAaYEHUsI W EOUHMUIBI (PU3NYECKUX BEIMYUH, HAXOJUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYI (U3UYECKYH0 BEIMYHMHY C
JIPYTUMH BEITMYMHAMH, CTPOUTH Tpa(UKK N3yUEeHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINYHNH

XapaKTCPpHU30BaTb CBOICTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JAaBaTb CJIOBCCHYIO
(I)OpMan/IpOBKy 3aKOHa MW 3alnucCbIBaTb €10 MAaTCMaTHYCCKOC

BBIPA)KCHHE

1.6

OOBACHATH (PU3UYECKHE MTPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 noruyeckux IMaroB ¢ MOMOLIbI0 | — 2 M3y4YEeHHBIX CBOMCTBA

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

pemars pacy€THble 3aauu B 2 — 3 NeHCTBUS, UCIIOJIb3YS 3aKOHBI U
¢dbopMynbl, CBs3bIBaOIIME (U3UYECKHUE BEIWYMHBI: Ha OCHOBE
aHaJlM3a yCJIOBHUs 3a/a4M 3allMChIBATh KPAaTKOE YCIIOBUE, BBIABIIATH
HE/IOCTATOK JAHHBIX JUIS pelIeHHs 3a/auyd, BHIOMpPATh 3aKOHBI U
(dbopMyIbl, HEOOXOIUMBIE AJisl €€ pellleHus, MPOBOJUTH Pacu€Thl U
CpaBHUBATh IOJYYEHHOE 3HaueHHEe (U3NYECKOH BEIMUYUHBI C

U3BECTHBIMU JaHHBIMH

pacnio3HaBaTb HpO6HCMBI, KOTOPBIC MOXHO PCHINTH IPU MMOMOIIU

(bHSI/ILIeCKI/IX MCTOJOB, HCIIOJIB3ysd OINMCAaHUEC HCCICIOBAHUA,




1.9

BBLACIATH HNPOBCPACMOC MPCAIIOJIIOKCHNUEC, OUCHUBATL IPABUJIbBHOCTDH

nopsAAKa IPOBEACHHUA UCCIICAOBAaHUA, ACJIaTh BHIBO/IbL

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

000pyI0BaHUS, ONKMCHIBATH XOJ] OIbITA U (POPMYITHPOBATH BHIBOBI

1.10

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUECM aHAJIOTI'OBBIX
npubOpoB M JAaTYMKOB (U3MUECKUX BEIUYMH, CPaBHUBATH
pe3ynbTaThl M3MEpPEeHUu ¢ ydu€ToM 3aJaHHOW  aOCONFOTHOU

IIOrp€IIHOCTHU

IPOBOJUTh MCCIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYUHBl OT JPYrol C HCIOJIb30BAHUEM IIPSAMBIX H3MEPECHMIA:
IUTAHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, cieays MpeJIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yJIbTaThl NOJTYYEHHON 3aBUCUMOCTHU B BUJI€ TaOJIUL U rpaUKoOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHNA

1.12

IPOBOJUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIUYMH:
IUIAaHUPOBaTh ~ WM3MEpPEHHUs,  coOupaThb  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJeays IPEUIOKEHHON HWHCTPYKLUUU, U BBIYUCIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

1.14

coOnrofaTh MpaBuUia TEXHUKM Oe€30MacHOCTH Ipu  pabdoTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

XapaKkTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINHCAHMS, HCIOJIb3Ys
3HaHUS O CBOMCTBaX (IU3MYECKHX SIBICHUH U HEO0OXOAMMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb MPOCTHIC TCXHUYCCKHEC yCTpOI\/’ICTBa U U3MCPUTCIIbHBIC
HpI/I60pBI o CXeMaM U CXEMAaTUIHBIM PUCYHKAM, COCTABJIAITHL CXCMbI
OJICKTPHUICCKUX ueneﬁ C MOCICAOBATCIbHBIM W MHapaJlICIbHBIM
COCAUHCHHUECM 3JICMCHTOB, pasjindasd YCJIIOBHBIC 0003HaYCHHS

3JIEMEHTOB JIEKTPUYECKHUX LETEeH

1.16

MPUBOJIUTE TpUMEpHl (HaXoAWTh HHGOpPMALKIO O TpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BaHUS  (PU3MUECKUX  3HAHUM B
MOBCEIHEBHON JKM3HM Juid oOecriedeHuss Oe30MacHOCTH IpHU

O6paH_IeHI/II/I C an60paMH n  TCXHHUYCCKHUMH YCTpOﬁCTBaMH,




1.17

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

MOBE/ICHUS B OKpY XKalolIe cpee

OCYILLECTBIIATh HNOUCK HMH(pOpMAIMM (PU3HMUECKOrO COAEpKaHHUsS B
cetu IHTEpHET, HA OCHOBE UMEIOINXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJIHUTEIbHBIX MCTOYHUKOB BBIIEIATh MH(POPMALHUIO, KOTOpas

SBIISICTCS IPOTHBOPEYNBON MIIM MOXKET OBITh HEIOCTOBEPHOI

1.18

WCIIONb30BaTh MPU BBIIOJHEHUM Y4YE€OHBIX 3aJaHUA Hay4dHO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COJAEPKaHHUS, CIPaBOUYHbBIE
Marepuaibl, pecypcbl cetu MHTepHeT; BiaAeTh NpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KVIACC

CO3/1aBaTh COOCTBCHHBIE TMCHbMCHHBIE U  KpaTKHUE YyCTHBIC
cooOmieHus, 0000mas uHPOpPMAIUIO U3 HECKOJBKUX HCTOYHUKOB
(U3HUYECKOTO COJICpKAHUS, B TOM YHCJIC ITyOJMYHO IMPEICTABIATH
pe3yNbTaThl MPOSKTHOM MM UCCIIEIOBATEILCKOM NeATeNbHOCTH, TIPU
9TOM TPaMOTHO MCIIOJIb30BATh W3Yy4YECHHBIA IOHATUWHBIN amnmapar

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

IIPpH BBIITIOJIHCHUHA y‘~IC6HI>IX IMPOCKTOB U I/ICCJIGI[OBaHI/IfI q)HSI/IIICCKI/IX
IpOLECCOB paACIIPEACIIATH 0053aHHOCTHU B Irpynrie B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3ajgadyaMH, CJICOAUTH 3a BbIIIOJHCHUCM IIJIaHa
I[eﬁCTBHﬁ )51 KOPPECKTUPOBATH €ro, aICKBATHO OLICHUBATb
COOCTBEHHBIN BKJIaa B JACATCIBHOCTHL TIPYIHIIbI, BBICTPAHNBATDH
KOMMYHHKATHUBHOC B3aHMO,HeI>'ICTBPIe, MMPOSABJIAA T'OTOBHOCTH

paspeniaTh KOH()IUKTHI

Kon
NpoBePsieMoOro
pe3yjabTarta

1.1

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC TOHATUA

pas3iiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

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

1.3

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

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




1.4

1.5

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

CYILECTBEHHBIE CBOMCTBA (MpU3HAKHU) (PU3NUECKUX SIBICHUIN

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

(bl/ISI/ILIeCKI/IX BCJIIMYHH

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

BBIPAKCHHE

1.6

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

(bu3NYEeCKUX SBICHUH, PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemate pacué€THble 3adauu (omuparonifecss Ha cucteMy u3 2 — 3
ypaBHEHHUI), WCIONB3Ys 3aKOHBI M (OPMYJIBI, CBSI3BIBAIOIINE
¢u3nuecKkue BENMYUHBI: HA OCHOBE aHajlHM3a YCJIOBUS 3a/ladyd
3aMUChIBaTh KPATKOE YCJIOBHE, BBISIBIATH HEIOCTAIONIUE WIIH
M30BITOYHBIE TaHHBIC, BRIOUPATH 3aKOHBI U POPMYITBI, HEOOXOIMMbBIE
JUTSL PEIIeHUs], IPOBOJAUTHh PACUEThl M OLICHUBATh PEATMCTUYHOCTH

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

pacClio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO PCHINTH IIPpU IMMOMOIIA
(1)I/I3I/I‘IGCKI/IX MECTOIO0B, UCIIOJIB3YS OIMMCAHUEC UCCIICA0BAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKCHUE, OLCHUBATHL IIPABUIIBHOCTH IIOPSAAKaA
MIPOBCACHHA HCCICAOBAaHUA, [OCJIIAaTb BBIBOABI, HWHTCPIIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOIICHI/II71 1 ONBITOB

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

pe3ynbTathl, GOPMYIHPOBATH BHIBOABI




1.10

1.12

NPOBOJUTH TPU HEOOXOTUMOCTH CEPHI0 NPAMBIX H3MEpPEHU,
OIpeIeTIsisl CpeHee 3HauYeHHe H3MepseMoil BeauuuHbl ((pokycHOoe
paccrosiHie coOuparoIel JTHH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MEpeHUs (M3MEPUTEIHHOTO MPUOopa)

MIPOBOJUTh HCCIIEOBAHHE 3aBHUCUMOCTEH (DU3MUECKUX BEIUYHH C
WCIIOIb30BAHUEM MPSIMBIX U3MEPEHUI: TIIAHUPOBATH UCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DUKCHPOBATh PE3yJIbTaThl
MOJIY9CHHON 3aBUCUMOCTH (DU3MUYECKUX BEIUYMH B BHJIC TAOIUIN

rpa(bI/IKOB, ACJIaTh BBIBOJKI 110 PE3yJIbTaTaM UCCIICAOBaHUA

MPOBOAUTh  KOCBEHHBIE  HU3MEpPEHHs  (PU3MYECKUX  BEJIUYHUH:
IJIAHUPOBaTh ~ W3MEPEHHUs,  COOMpaTh  IKCHEPUMEHTAIHHYIO
YCTAHOBKY M BBINOJHATh HW3MEPEHHMs, CIeAys MPeI0KEHHON
WHCTPYKUHMHU, BBIYUCIATH 3HAYCHUE BEJIWYMHBI U AHAIM3UPOBATH
MOJyYEHHbIE PE3yJlbTaTbl C Y4YE€TOM 3aJaHHOM MOTPEUIHOCTH

U3MEPEHUIN

1.13

1.14

1.15

coOnrofaTh MpaBuja TEXHUKM Oe3omacHOCTH Ipu  pabdoTe cC

1abopaTopHBIM 000PYyI0BAHUEM

pa3nuyaTtb OCHOBHBIC MPU3HAKU M3YUYCHHBIX (DU3NYECKUX MOIETICH:
MaTepualbHas TOYKa, aOCOMIOTHO TBEPAOE TEN0, TOUYCUHBIH
HWCTOYHMK CBETA, Jyd, TOHKAs JIMH3a, IUIaHETapHas MOJEINb aToMa,

HYKJIOHHAs MOACIIb aTOMHOTI'O AApa

XapaKTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINHCAHMS, HCIOJIB3Ys
3HaHUS O CBOMCTBaX (IU3MYECKHX SIBICHMH U HEO0OXOAMMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.16

HCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH M3yUYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TEXHOJIOTMYECKHUX MPOIECCOB MPH PEIICHUN y4eOHO-MPaKTHYECKUX
3aJa4, ONITUYECKHUE CXEMBI JIJIsl TOCTPOCHUS N300paskeHHH B IIIOCKOM

3epKajie U COOMpAroNIeH JTNH3e

1.17

MPUBOJIUTE TpUMEpHl (HaXoAWTh HHGMOpPMALKIO O TpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BaHUS  (PU3MUECKUX  3HAHUM B
MOBCEIHEBHOM JKM3HHM JUIs oOecredeHuss Oe30MacHOCTH TP

O6paH_IeHI/II/I C npn60paMH n  TCXHHUYCCKHUMH YCTpOﬁCTBaMH,




1.18

1.19

1.20

1.21

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

MOBE/ICHUS B OKpY XKalolIe cpee

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

HMCTOYHHKOB

UCIOJb30BAaTh IPHU BBINOJIHEHUM Y4eOHBIX 3aJaHUil Hay4HO-
MOMYJIAPHYIO JINTEPaTypy (PU3HUECKOro COJEpiKaHUs, CIIPABOYHBIC
MaTepuainbl, pecypchl cetd MHTepHeT; Binaaers INpuémamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHON

3HAKOBOM CHCTEMBI B APYTryro

CO3/1aBaTb COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE WH(POpPMAIIUU M3 HECKOJBKHX HCTOYHUKOB (PUIUIECKOTO
CoJiepKaHusl, MyOJIMYHO MPEJICTABIATh PE3YIbTAaThl IPOSKTHON WU
HCCIEAOBATEIIbCKON  NEATENIbHOCTH, TPH  3TOM  TPaMOTHO
WCIOJIb30BaTh M3YUYEHHBIH TOHATUHHBIA ammapar Hu3y4aeMoro
pasznena (PU3MKKH U COMPOBOXKAATH BBICTYIUICHUE IPE3EHTAllUeH C

yu€TOM 0COOEHHOCTEN ay TUTOPUU 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 Irpynrie B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3aJgadaMH, CJICOAUTH 3a BbIIIOJHCHUCM IIJIaHa
I[eﬁCTBHﬁ 151 KOPPECKTUPOBATH €ro, aICKBATHO OLICHUBATb
COOCTBEHHBIN BKJIaa B JACATCIBHOCTHL TIPYIHIIbI, BBICTPAHMBATDH
KOMMYHHKATHUBHOC B3aHMOHeﬁCTBHe, IMPOSBJIAA T'OTOBHOCTH

paspeniaTh KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon

paszeJia 3JIEMEHTAa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHUPA

IIpoBepsiemble 31eMEHTBHI COleP:KAHUS

1.1

duszuka — Hayka O NpUpoAE. SIBIEHUS NPUPOIBIL.
dusnyeckue SABICHMUS: MEXAHUYECKUE, TEILIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@dusnyeckue BenuuuHbl. M3mepeHue (uzMUECKUX
BenuunH. ®usnyeckue mnpubopsl. I[lorpemrHocTs

n3MepeHuil. MexxayHapoiHast CUCTEMA €IMHUIL

1.3

1.4

1.5

EcrecTBeHHOHAYYHBI METOA MMO3HAHUA: HAOIIOACHUE,
IIOCTAaHOBKA Hay4YHOT'O BOIPOCA, BBIABH)KEHUE TUIIOTES,
HKCIIEPUMEHT IO IIPOBEPKE THUIIOTE3, OOBSICHEHUE

Ha6J'IIO,I[aeMOF O SABJICHHA
Omnucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUI C HOMOIIBIO MOAEIEH

[TpakTiueckue paboThI:

HiHPar##l3mepenre pacCTOSTHUN.
#HHPar###3meperne o0bEMa KUIKOCTH U TBEPIOTO
Tena.

#H#HPar###Onpeienienre pa3MepoB MajIbIX TEl.
#iHParf##l3Mepenne TemmepaTypel IpH  TOMOILU

JKAJIKOCTHOTO TEPMOMETpA U AATUYHUKA TEMIEPATYPBI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEIIECTBA

2.1

#H#HPar###CTpoeHne BeecTBa: aTOMBI M MOJICKYJIHI,
ux pasMmepbl. ONBITHI, JOKA3bIBAIOIINE JHUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#H##Par##Ht]lBiokeane  dactury  BemiectBa.  CBS3b
CKOPOCTH JBI)KCHHS 4YAaCTHII C TEMIIepaTypou.

BbpoyHnoBckoe nBuxkenue, mupdysus

2.3

B3aHMOﬂeﬁCTBH€ YJaCTHIL BEIIECCTBA: IPUTAKCHUC U

OTTAJIKUBAaHHC




HiHPar### ArperaTHble COCTOSIHUSI BEILIECTBA:

CTpOECHHE ra3os, KUAKOCTEH u TBEPIBIX
24 (kpucTauIMyeckux) Tel.  B3auMocBsizb  Mexay
CBOICTBaMM  BEIIECTB B  pa3HbIX  arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJICKYJISIPHBIM CTPOECHUEM
2.5 OCO0EeHHOCTH arperaTHBIX COCTOSIHUN BOJIBI
[TpakTuyeckue pabOTHI:
###Par###OLeHKa tuaMerpa aToMa METOJI0OM PSIOB (C
UCTONIb30BaHueM GoTorpaduit).
2.6 HAAPar###ONBITEL 110 HAOJNIONEHUID  TEIUIOBOTO

pacIIMpEHHUs Ta30B.
HHHPar###ONBITEl 110 OOHAPYKEHHUIO JEHCTBHS CHII

MOJIEKYJIIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 MexaHudeckoe JIBIDKCHHE. PaBHOMepHOE Hu
' HEPaBHOMEPHOE JIBIKECHHE
#i#HPar###Cropoctb.  CpenHsisi  CKOpPOCTh  IpHU
3.2 HEpPaBHOMEPHOM JIBH>KEHHMH. Pacuér myTu u BpeMeHH
JBAOKEHUS
SBnenue unepuuu. 3akoH MHepIUU. B3aumopeiicTeue
33 TeJ KaK MPUYMHA U3MEHEHUS! CKOPOCTH JABUKEHUS TEJl.
Macca kak Mmepa HHEpTHOCTH Teja
34 #H#HPar###l InotHOCTE BemiecTBa. CBSA3b IIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJT B €IMHUIIe 00BEMA BelllecTBa
35 Cuita Kak XapakTepHCTHKA B3aUMOJICUCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cumibl ¢
' MTOMOIIBIO JUHAMOMETPA
37 #H##HPar### IBnenne TAroreHusa U cuia Tsokectd. Cuna
' TSKECTH Ha Jpyrux miaHerax. Bec Tema. HeBecomocTh
13 Cwia tpenus. TpeHUE CKONBbXEHUS U TPEHHUE MOKOS.
' Tpenue B mpupojae U TEXHUKE
3.9 H#i#HPar###CrioxkeHue Ccuil, HalpaBJICHHBIX IO OJHOM
' npsMoid. PaBHoIeliCTBYIOIIIAs CHUIT
3.10 [TpakTueckue paboThI:




3.11

3.12

OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBHYKEHUS
(wrapuka B JKUAKOCTH, MOJEIH 3IIEKTPUUYECKOrO
aBToMoOWIsE W Tak ganee). OmnpenencHue cpeaHen
CKOPOCTH CKOJIbXEHHMA Opycka WIM IIapuka 110
HAKJIOHHOM IulocKocTH. OrmpeneneHue IUIOTHOCTU
TBEépIoro  tema.  OmbITl,  JEMOHCTPHUPYHOIUE
3aBUCUMOCTh PaCTsDKeHUs (nedopMmarvin) nmpyKUHbI OT
HOPUIOKEHHOW cuibl. ONBITHL, JAEMOHCTPHUPYIOLIUE
3aBHCUMOCTb CHJIbI TPEHMSI CKOJIBKEHMSI OT BECa Tela U

XapaKTepa COIMpUuKaCaromuxcsa HOBCpXHOCTeﬁ

dusnuecKue BICHUS B IIPUPOJIE: IPUMEPHI IBHKEHUS C
Pa3IMYHBIMK CKOPOCTSIMHM B )KMBOM M HEXKMBOM IPUPOJIE,

HeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKC

Texuuueckue YCTpOﬁCTBaI JAUHAMOMCTP, HOAIIHUITHUKHN

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

4.2

JaBnenue TBEpmoro tena. CrocoObl yMEHBIIEHUS U
YBEJIMYEHUS J1aBICHUS

I[aBJ'ICHI/Ie raza. 3aBHUCHUMOCTh JaBJICHHUA TIa3a OT

00BEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

4.7

Hepenaqa JaBJICHHUA TBép)]I)IMI/I TCJIaMU, XUAKOCTIAMHU U

razami. 3akoH Ilackams. IIlHeBMaTHYeCKHE MAIIIMHEI

3aBUCHMOCTh JaBJICHUS OJKUAKOCTU OT TIyOWHBI.
[MuapocraTudeckuit napajiokc. CooOmaromuecs

COCyIbI. FI/II[p ABJIMYCCKNEC MCXaHHU3MbI

AtMochepa 3emnu u aTtMocepHOe aBICHHE.
[IpuyuHBl  CymIecTBOBaHHUS BO3AYIIHOM  0OOJOYKH
3emuu. OmnpiT Toppuueinnu. 3aBUCUMOCTh
aTMOC(hepHOTO JaBJCHUS OT BBICOTHI HAJl YPOBHEM
MOpst

N3mepenne armochepHoro mamieHus. [Ipubopsr st
U3MEepeHHs aTMOC(HEPHOTO AaBIICHUS

JlelicTBUE KUIAKOCTH W ra3a Ha IOIPYKEHHOE B HUX
Teno. BeiTamkumBaromas (apxuMenoBa) cuiia. 3aKoH

Apxumena




4.8

[InmaBanue Ten. Bo3ayxornaBanue

4.9

[TpakTuyeckue pabOTHI:

HccrnenoBanne 3aBUCHMOCTH Beca Tela B BOJIE OT
00béMa TOTpY)KEHHOW B IKHIKOCTh 4YacTH Tela.
OmnpeneneHre BBITAIKUBAIOIIECH CHUJIIbI, JEUCTBYIOIIEH
Ha TeJo, MOrpykéHHoe B KuUAKocTh. lIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, NEHCTBYIOIICH
Ha TEJI0 B JKUJIKOCTU, OT Macchl Tela. OIBITHI,
JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH  BBITAJIKHUBAIOIICH
CHUIBI, ICHCTBYIOILICH Ha TEJO B KHUJIKOCTH, OT 00BEMaA
MOTPY>KEHHOM B AKUIKOCTh YACTH Te€Jla U OT IUIOTHOCTH
kuakoctu.  KoHCTpyupoBaHue — apeomeTpa  WIHU
KOHCTPYMpPOBAHHE JIOJKM W  ompeneineHue  eé

rPy30M0ABEMHOCTH

4.10

du3nyeckue SIBJIICHUA B nmpupoac: BIIMAHHUC
aTMOC(I)epHOFO JaBJICHUA  Ha JKUBOM OpraHu3Mm,

TTABaHKE PHIO

4.11

Texnudeckue ycTpoiicTBa: COOOLIAIOUINECS COCY/BL,
YCTPOMCTBO BOJONPOBOJAA, THUAPABINYECKUI IIpecc,
MaHOMETp, 0apoMeTp, BHICOTOMED, OPIIHEBON HacocC,

apeoMmeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas padbora

5.2 MexaHudueckass MOIIHOCTh

53 [IpocTeie MexaHW3MBbI: pblyar, OJOK, HaKJIOHHas

' 10cKocTh. [IpaBuio paBHOBecHs pblyara

54 [TpuMeHeHHe paBuiIa paBHOBECHS pbluara K OJIOKY
«3omoroe  mpaBwio»  MmexaHuku. Koadduuuent

5.5 [IOJIE3HOTO  AccTBUA ~ MexaHu3moB.  lIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE

5.6 [ToTeHmanbHas SHEPTrUM TeJa, MOJHATOrO HaJ 3eMIIER

5.7 Kunernueckas sneprus

5 g [Tonnast MexaHnyeckasi Heprusi. 3aKOH U3MEHEHUS U

COXPAaHCHUSA MEXaHH4YeCKOH OHEPIUn
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5.10

[TpakTuyeckue paboOTHI:

#H##Par###Onpenenenne paboOThl CUJIBI TPEHUS TIPH
PaBHOMEPHOM JIBI)KEHUU Te€jJa IO TOPU30HTAIbHOU
NOBEpXHOCTU. [ccnenoBanue ycClnoBHH paBHOBECUS
ppaara. M3mepenue KIIJI HaKIOHHOM IUIOCKOCTH.

I/I3yquI/Ie 3dKOHa COXpAaHCHHA MEXaHUYeCKOM OHEPIrun

du3nyeckue SBICHHUSI B npupoac: pbHaru B TECJIC

YCJIOBCKA

5.11

8 KJIACC

Kox Kon
pasaena JJIeMEeHTa

TexHuueckue yCTpOMCTBA: pblYar, IOABUKHBIA U
HEMOJIBUXKHBINA OJIOKU, HAKJIIOHHAS TJIOCKOCTbh, TPOCTHIE

MEXaHU3MBI B OBITY

IIpoBepsiemble 1eMEHTBHI COlePKAHUS

TEIUIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OcCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca U pa3Mepsl
MoJsieKyd. OmbITEl, TOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOJ'ICKy.TIHpHOKHHGTH‘-ICCKOﬁ TCOpHUUn

Mogenu TBEpPAOro, IKUAKOTO M Trazoo0pa3zHOro
cocTosHu# BemecTBa. Kpucramimyeckue u amopdHbie

TCJI1a

OOBsicHEHHME CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TeI
Ha OCHOBE IIOJIO)KCHUN MOJIEKYJIIPHOKMHETUYECKOU

TEeopuu
CMaunBaHue U KalWUISIPHBIE SBICHUS

TennoBoe paclIMpeHne U CKaTHE

6.6

Temneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O ABUXXCEHUA YaCTHUIL




BuyTtpeHHss DHEPIUs. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEpPruu: TEIUIonepeaadya U COBEPIICHUE
paboThI
63 Bunsl TEIJIONEepeaun: TEIJIONPOBOJHOCTb,
' KOHBEKLUS, U3JTyYCHUE
KoymmuectBo  TemnoTel.  YaelbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TernnmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [InaBieHne ©  OTBEpPAEBAHME  KPHUCTAJUIMYECKUX
' BELLECTB. Y IebHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanus. Vcmapenue.
610 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATyPhl KUTICHUS OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxxnocTs Bo3tyxa
6.14 OHeprus TOIMBA. Y IeJbHas TEIIOTa CrOPaHUs
[Tpunmuner  pabotel  TermioBbix aBurateneid  KITJ
6.15 TEIJIOBOTO JABHUTaTelsA. TeINIOBEIE ABUTaTEIN U 3alllUTa
OKPYXaroIIe Cpeabl
616 3aKOH COXpaHEHHs M TpEeBpallleHusi HHEPruu B
' TEIUIOBBIX Ipolieccax
[TpakTudeckue paboOTHI:
HHHPar###ONBITEL 110 OOHAPY)KEHUIO JIEUCTBUS CHUI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
HH#HParf##ONBITBI IO  BBIPAILMBAHUIO  KPUCTAJIOB
6.17 IIOBapEHHO COJM MM caxapa.

HH#HPar###OneITel 10 HAONIONEHHIO  TEIJIOBOTO
pacIMpeHus Ta30B, )KUJIKOCTEN U TBEPJIBIX TEI.
H#HPar#H#Onpenenenue 1aBaeHus Bo3lyXa B OaiioHe

HITPHILIA.




HH#HPar###ONBITB, NEMOHCTPUPYIOLIME 3aBUCHUMOCTh
JABJICHUS BO3[yXa OT ero oO0b&éMa U HarpeBaHUsS WU
OXJIQKICHHUSI.

#iHPar## IpoBepka TUIIOTE3bI JMHEUHON
3aBUCHUMOCTH  JUTMHBI ~ CTOJIOMKA  JKHJIKOCTH B
TEPMOMETPUUYECKOIl TpyOKe OT TeMIlepaTyphl.
##Par###Habmonenne  M3MEHEHWST  BHYTPCHHEH
SHEPrUM Tella B pe3yJsibTaTe TEIUIonepeaadn U padoThl
BHEITHUX CHIL.

#i##Par###lccnenopanue SBICHUS TEIJIOOOMEHA TPH
CMEIIMBAHUU XOJIOIHOM U TOpsiueld BOJBI.
#HHHPar###Onpenenenne KOJIMYEeCTBA TEIJIOTHI,
MOJIy4YEHHOTO BOJIOM TPH TEIUIOOOMEHE C HarpeThiM
METATMYECKUM LUITUHAPOM.

H#H#HPar##H#Onpenenenye  yJaelabHOM  TEIUIOEMKOCTH
BEIIIECTBA.

#Hi#HPar###lccnenoBanue npoiecca UCHapeHus.
##HPar##H#Onpenenenre  OTHOCUTEIBHOM BIAXHOCTH
BO3/yXa.

#HHPar###Onpeenenne yAEITbHOU TETIOTHI

IJIaBJICHUSA JIbAA.

6.18

6.19

dusnueckue SBICHUS B MPHUPOJE: TMOBEPXHOCTHOE
HATSDKEHHE W KalWUIAPHBIE SBICHHUS B TPUPOAE,
KPHUCTAJTBI B IPUPOJIE, N3mydeHue CoHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHCA, CHCIa.

TexHnueckue yCTpONCTBA: KamWUIAPBI, IMPUMEPHI
WCIIOJIb30BaHUs KPUCTAIJIOB, KUAKOCTHBIN TEPMOMETD,
JMaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, THTPOMETpBI, TICUXPOMETp, MapoBasi TypOHHa,

ABUTATCJ]Ib BHYTPCHHETO CrOpaHUs.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1

3JI€KTpPI3aL[I/I}I TECII. I[Ba poada 3JICKTPUICCKUX 3apa10B




B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH KyioHa

7.2 (3aBHCUMOCTh CHJIbI B3aMOJCHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TeJIaMu)
DJIEKTPUYECKOE noJie. HanpspoxkéanocTtsb

7.3 anekTpuueckoro mons. [lpuHuoun — cymepro3unuu
AIIEKTPUYECKUX I0JIEN (Ha KAaUECTBEHHOM YPOBHE)
Hocurenu »siekTpuyeckux 3apsaoB. DJIeMEHTapHbIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBogHuku
U JUDJIEKTPUKHU

7.5 3aKOH COXpaHEeHHsI SJEKTPUUECKOTO 3apsiia

6 DNEeKTpUYecKUii  TOK.  YCIOBHS  CyIIECTBOBaHUS

' AIIEKTPUYECKOT0 TOKa. MICTOYHMKM MOCTOSTHHOTO TOKa
HerictBus BIIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XUMHYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
KUAKOCTSX U razax
Onektpuyeckas uenb. Cuna TOKa. DIEKTPUUYECKOE

7.8
HaIpsKEHUE

79 ComnpoTHuBiIeHNE MPOBOJIHUKA. VY nenbHoe

. CONPOTHUBIICHUE BEILIECTBA

7.10 3akon OMa a1 yyacTKa LenHu
[TocnenoBarenbHOE W THApajuIEIbHOE  COEIMHEHHE

7.11
MIPOBOTHUKOB
PaGota ¥ MOIIHOCTH JIEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoyins — Jlenna

13 DNEeKTpUYECKHe IEeNu U MOTPEOUTENH SIEKTPUUECKOM

' sHepruu B ObITy. KopoTkoe 3aMbIkanme
[TocTostHHbIE MarHuThI. B3anmoselicTBrEe MOCTOSTHHBIX

7.14
MarHuTOB

715 MarnutHoe mnosne. MarHutHoe mojie 3eMiId U €ro

' 3HauYEHUE IS )KU3HU Ha 3emiie

.y OnbiT Opcrena. MarHuTHOE TOJIE  BJIEKTPUUECKOTO

TOKa. HpI/IMeHCHI/IC QJICKTPOMArHuTOB B TCXHHUKE




7.17

7.18

7.19

7.20

JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
DJIEKTPOABUTATEIb MOCTOSIHHOTO TOKa. Mcronbs3oBanue
AJIEKTPOJIBUTATENIEN B TEXHUUYECKUX YCTPOWCTBAX U Ha

TpaHCIopTe

Onbitel  ®apanes. SBiaeHUE  3JIEKTPOMArHUTHOM

uHaykuuu. [Ipasuno Jlenna

DneKTporeHepaTop. CrniocoOsl MOJTy4YEHUS
DIIEKTPUYECKOM  DHEpPruH.  DJEKTPOCTAaHIMH  Ha

BO300HOBJISIEMBIX HCTOYHUKAX SHECPruu

[TpakTuyeckue pabOTHI:

OnbIThI O HAOJIOICHUIO JIEKTPU3ALIUU TEJT UHTYKIIUEH
U IIPU COIIPUKOCHOBEHUH.

HccnenoBanue JEMCTBUS DIICKTPUYECKOTO TOJS HA
MPOBOTHUKY U JUAJICKTPHKH.

COopka W TpoBepKa pabOThI AIEKTPUUYCCKOW IEIHU
MIOCTOSTHHOT'O TOKa.

H3mepenue u peryIupoBaHue CHIIbI TOKA.

W3mepenue u peryiupoBaHue HaMPsHKSHUS.
HccnenoBanue 3aBHCHMOCTH CHIJIBI TOKa, HWAYIIETO
Yepe3 Ppe3nuCTOp, OT CONPOTHBICHUS pE3UCTOpa W
HANPSDKEHUS Ha Pe3UCTOpe.

OnBITHI, JIEMOHCTPHUPYIOIIHE 3aBHCHMOCTb
AJIEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOMIA/IH ITOTICPEYHOTO CEUCHUS U MaTepraa.
IIpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TpU
MOCNIEOBATEIbHOM COEMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa Al CUIIBI TOKA MPHU MapaIeIbHOM
coeMHEeHUU pe3uctopoB. OmpeneneHne  pabOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIEr0 Yepe3 Ppe3UucTop.
OmpeneneHre MOITHOCTA — DJEKTPHUECKOTO  TOKa,
BbIJIETISIEMON Ha pe3ucTope. HUccnenoBanue
3aBHCHMOCTH CHJIBI TOKQ, UAYIIETO Yepe3 JaMIIOUKy, OT

HanpspkeHus Ha Hell. Onpenenenue KIIJ[ narpesarens.




Hccnenosanue MAarHUTHOTO B3aMMOICHCTBUSI
MOCTOSIHHBIX MarHuToB. M3ydeHue MarHuTHOIO MOJs
MMOCTOSIHHBIX MAarHUTOB TIPU WX OOBEIUHEHUU H
paszaenenuu. McciienoBanue qeUCTBUS SIEKTPUUECKOTO
TOKa Ha MAarHUTHYO CTPEJIKY. OmbITHI,
JIEMOHCTPUPYIOIIINE 3aBUCHUMOCTD CHUIBI
B3aUMO/JICUCTBHUSI KATYIIKH C TOKOM M MarHUTa OT CHJIbI
TOKa W HampaBJEHHUs TOKAa B KaTyuike. M3yueHue
JICUCTBUS MarHUTHOTO IOJISI HA TPOBOJHUK C TOKOM.
Konctpynpoanue H U3y4yeHue paboThI
BIIEKTPOJBUTATENS. H3mepenne KII
AJIEKTPOJIBUTATEbHON  yCTaHOBKU.  OMNBITBI  TIO
HCCJICTOBAHUIO SIBIICHUS 3JIEKTPOMArHUTHOMN
WHIYKUUW: HCCIEAOBAHUE WM3MEHEHUW 3HA4YeHUs U

HaIllpaBJICHUA UHAYKIIHUOHHOTO TOKa

dusnueckre SBICHUS B TPUPOAC: DICKTPUUECKUE
ABIIEHUST B aTrMocdepe, DIIEKTPUYECTBO  KHUBBIX
7.21 OpPraHU3MOB, MAarHUTHOE TOJIe 3eMin, Apeii( MOI0COoB,
POJIb MAarHUTHOTO TIOJIS JIJIS )KU3HU Ha 3eMIie, OJISIPHOE

CHUSIHUEC

TexHu4eckue yCTpOMCTBA: 3JIEKTPOCKOI, aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUHK AIEKTPUUECKOU SHEPIHH,

SJICKTPOOCBECTUTCIILHBIC HpI/I60pLI, HarpeBaTCJIbHbIC

7.22
AIIEKTPOIPUOOPHI (mpuMepsI), NEKTPUYECKUE
NPEIOXPAHUTEIH, AJIEKTPOMArHUT, SJIEKTPOIBUTATEINH
MOCTOSTHHOTO TOKa, TeHEPaTOp TOCTOSIHHOTO TOKA
9 KNIACC
Kon Kon
[IpoBepsieMble 7IEMEHTHI COJIEPIKAHUS
pasznena JIIEMEHTa

8 MEXAHUWUYECKUE SBJIEHUA



Mexanudeckoe JIBHKEHHE. MarepuanpHas TOYKA.

51 Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUIKECHUS
8.3 PaBHOMepHOE MPAMOJIIMHEITHOE ABUKEHUE
#H##Par##HtHepaBHoMepHOE NPAMOJIMHEHHOE
8.4 nBrkeHue. CpeHsisi 1 MTHOBEHHAs! CKOPOCTD Tella pu
HEPaBHOMEPHOM JABM)KEHUU
g5 Yckopenue.  PaBHOyCKOpeHHOE — MpsIMOJIMHEHHOE
' JIBIJKEHUE
8.6 #H#HPar###CBooOoauoe magenne. OnbITel [ anuies
HiHPar###PaBHOMEpHOE IBUKEHUE IO OKPYKHOCTH.
8.7 [Tepuon u vactota oOpamenus. JlnnelHas u yriosas
ckopoctH. LleHTpocTpemMuTenbHOE yCKOpEHUE
8.8 [TepBbriii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpetnii 3akon HeroToHa
8.11 HH#HPar###] [puHIUI CyTIEPIIO3UITTU CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 HiHParfi##Cuna TpeHMs: CHJIa TPEHHS! CKOJIbXKEHUS,
. CuJIa TPEHHUs MIOKOs, IPYTUE BUbI TPEHUS
%14 #H#HParfi##Cuila  TSDKECTMU M 3aKOH  BCEMHPHOTO
' TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaJIeHUs
%15 JBuxenne mmaHer Bokpyr Comnua.  Ilepsas
' KOCMHUYECKasi CKOpocTb. HeBecoMOCTh U neperpys3ku
S 16 PaBHOBecue MarepuambHOW  TOUYKH. AOCOJIOTHO
' TBEPIOE TEIIO
%17 #Hi#HParf##PaBHOBecue TBEPIOTO TeNa ¢ 3aKPEIUIEHHON
. OChI0 BpamieHust. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3menenne umiynsca. IMmyibe cuisl
8.19 3aKOH COXpaHEHUs NMITYJIbCa
8.20 Hi#HPar###PeakTHBHOE IBIMKEHHUE
8.21 Mexannyeckasi paboTa U MOLTHOCTh




8.22

8.23

Pabota cun TskecTH, ynpyroctd, TpeHus. CBs3b
SHEPIuu 1 paboThl

HOTCHHI/IaJ'IBHaSI SHEprusa TC€j1a, MNOAHATOrO Han

MOBEPXHOCTHIO 3eMJIU

8.24

IToTreHumanpHas YHEPrUs CKATOU NPy KUHBI

8.25

8.26

8.27

#i#HParfi##Kunernueckas  sHeprus. Teopema o

KMHETUYECKOU SHEPruu
HH#Par##H#3aKkoH COXpaHEHUS] MEXaHUYECKOM YHEPTUHI

[TpakTuyeckue pabOTHI:

Omnpenenenue cpeHeil CKOPOCTH CKOJIbKEHUs Opycka
WIA JIBUWKCHUS [IapUKa MO HAKIOHHON IUIOCKOCTH.
Omnpenenenue yCKOpeHHUs Tela Mpu PaBHOYCKOPEHHOM
JBY)KEHUU 110 HAKIIOHHOW TUIOCKOCTH.

HccnenoBaHre 3aBUCUMOCTH IyTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM  JIBWKGHWH  0€3  HadaIbHOU
CKOpOCTH.

[IpoBepka THMOTE3BI: €CIHM TIPU PABHOYCKOPEHHOM
JBY)KCHUU 0€3 HaYaJIbHOW CKOPOCTH ITyTH OTHOCSTCS
KaK psJl HEYETHBIX YHCET, TO COOTBETCTBYIOIIHE
POMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBHCUMOCTH CHUTBI TpEeHUs
CKOJIbXKEHHS OT CHJIbl HOPMAJIBHOTO  JaBJICHHS.
Ornpenenenne kodPPuUIMEHTa TPEHHUS CKOJIBKECHUS.
Onpenenenue KECTKOCTH MpyXHHBL. OnpenencHue
paboThl CHIIBI TPEHHS TPH PAaBHOMEPHOM IBIKECHHH
TeJa [0 TOPU30HTANIBHOM MoBepxHOCTH. OIpeaeeHne
paboTBl CWIJIBI YNPYTOCTH TpU TMOABEME Tpy3a C
UCTIOJIb30BAHUEM  HEMNOJBI)KHOTO U TOABHIKHOTO

OJIOKOB

8.28

du3ndeckue SIBICHUS B IprUpoac: NPUIIHMBBI U OTIIUBEI,
JABMKCHUC INIIAHCT Conaeynoi CHUCTCMbI, PCAKTUBHOC

JABVKCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckue yCTpPOWMCTBA: COUAOMETpP, JaTYUKHU

MMOJIOKCHUA, PACCTOAHUA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI
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9.1

KonebarensHoe JIIBUKECHUE. OCHOBHEIE
XapaKTECPUCTHKH  KoJeOaHWii: IEpHoja, dacToTa,

aMILIATY1a

9.2

Marematnyeckuii M IOPYKUHHBIA  MasTHUKH.
[IpeBpamienre  sHepruM  OpuU  KoJeOaTEIbHOM

JIBIDKCHUN

9.3

9.4

9.5

3aryxatomue kosieOaHus. BeiHyKaeHHbIe KoJeOaHUsI.

Pe3onanc

Mexaandeckue BoOaHBL (CBOHCTBA MEXaHUYECKUX
BoiH. lIpomosnbHble M momnepeyHsle BOJHBL. JlIMHA
BOJHBEI W CKOpPOCTh e€  pacrnpocTpaHCHHS.
MexaHudeckre BOJIHBI B TBEPIOM TeJIe, CEHCMUYECKHE

BOJIHBI

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

9.6

Wu¢pa3Byk u yabTpa3Byk

9.7

[IpakTuyeckune pabOTHI:

OmnpeneneHre 49acTOThl M IepHoja  KojeOaHHi
MaTeMaTU4eCKOr0 MasTHHUKA.

OmnpeneneHre 4YacTOThl W TepHoja KoieOaHH
NPY>KUHHOTO MasTHUKA

HccnenoBanue 3aBUCHMOCTH TepuoAa KojeOaHH
MOJIBEIICHHOTO K HUTH TIpy3a OT JUJIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH TepuoAa KojeOaHH
NpY>KUHHOTO MasTHHKa OT Macchl rpys3a. [IpoBepka
HE3aBHCUMOCTH  TIepHoja  KolebaHuil  Tpysa,
MOJIBELIICHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTH
npyKuHbl.  V3MepeHHe  yCKOpEeHHsi CBOOOIHOTO

naJieHus

9.8

du3nyeckue SABJICHUS B IpHUPOAC: BOCIIPHUATHUEC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSICCHUC, ceiicMUYecKue BOJIHBI,

IlyHaMH, 3XO0

9.9

TexHuueckue yCTpOMCTBA: 3XOJOT, HCIOJIBb30BaHUE

yIIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI




10.1

10.2

10.3

DJIEKTPOMArHUTHOE MOJI€. DJIEKTPOMArHUTHBIE BOJIHBI.

CBOICTBA 2JIEKTPOMAarHUTHBIX BOJTH
[IIxana 37eKTpOMArHUTHHIX BOJIH

DOnekTpoMarHuTHasi nmpupoja cera. CKOpocTh CBETa.

BonHoBrIe cBOMCTBA CBETA

10.4

[TpakTuyeckue pabOTHI:
W3ydeHue CBOICTB 3JEKTPOMArHUTHBIX BOJH C

MOMOIIBI0 MOOMIIBHOTO TesehoHa

10.5

®dwusnyeckue SBICHHUS B TPHPOJC: OHUOIOTHYECKOE
NEeHCTBHE  BHJIMMOTO,  yJIbTpaduONETOBOIO U

PECHTICHOBCKOI'O I/I3J'Iy‘IeHI/II71

10.6

Texuuueckue YCTpOﬁCTBaZ HCIIOJIB30BaHHUC

SJICKTPOMArdMTHBIX BOJIH IJIA COTOBOH CBSI3H

11

CBETOBBIE SABJIEHUA

11.1

JlyueBast moniens cBeta. MicTouHuku cBeTa

11.2

[IpssMonMHENHOE pacIIpOCTpaHEHUE CBETA

11.3

11.4

11.5

11.6

Otpaxxenue cBera. [lmockoe 3epkano. 3akoH

OTPAXKCHUSA CBCTA

[Tpenomnenue cBera. 3aKkOH MPEIOMIICHHS CBETa.

ITonHOE BHYTpEHHEE OTpaXEHUE CBETA
JInnza. Xop tydeit B 1uH3e

OnTtuueckas cucreMa (I)OToannapaTa, MHKPOCKOIIa "

TCJICCKOIIa

11.7

11.8

['ma3 kak onTtudeckas cucrema. biuzopykocTs u
JAJIIbHO30PKOCTh

Paznoxenue 6enoro csera B criekTp. OnbiTsl HprtoTOHA.

CroxeHue CeKkTpaabHBIX 1[BETOB. Jlucnepcus crera

11.9

[TpakTuyeckue paboOTHI:

###Par###AccnenoBanme 3aBUCHUMOCTH yria
OTpa’kKe€HHs CBETOBOT'O JIy4ya OT yrIJjla MajeHus.
HiHHParfi##l3yuenre XapakTepUCTUK H300paXKeHUs

npeamMeTa B IIJIOCKOM 3€pKaJic.
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#HiParf##lccnenoBanue 3aBUCUMOCTH yriaa
MPEIOMIICHUSI CBETOBOIO JIy4a OT yrIjla MaJeHus Ha
TPaHUIIE «BO3AYX — CTEKIIO».

##Par### lonyuenne W300paKEHUH C TMOMOIIBIO
coOMparoIIel JTMH3BL.

#H##Par###Onpenenenre (POKYCHOTO pPaCCTOSHHS H
ONTHYECKOUN CHITBI COOUPAIOIICH JTMH3BL.
HH#Par###ONBITBI TIO Pa3JIOKEHUI0 OEJIOro CBEeTa B
CIIEKTP.

HHH#Par##H#ONBITHL IO BOCIPUATHUIO 1IBETA MPEAMETOB

npy UX HAOJIIOIEHUH Yepe3 IIBETOBbIC (PMIIBTPHI

11.10

du3nyecKue SIBICHUS B npupoac: 3aTMCHUA COJIHHa u
.HYHBI, OBE€Ta TCJI, OIITHYCCKHUC SBJICHHA B aTMocq)epe

(uBet HeOa, pedpakius, paayra, MUPax)

1111 TexHudeckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,

' doroanmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBBGIE ABJIEHUA

11 OmnpiTel Pesepdopna u rmanerapHas MoJeNnb aroma.
. Mogens aroma bopa

129 Hcnyckanue M norjionieHue cBera atoMoM. KBaHTBI
' JInHelyaTeie CIIEKTPBI

12.3 PanmoaktuBHOCTE. Anb(a, 6eTa- 1 raMma-u3ITydeHHs!

14 Crpoenue aromHoro sapa. HykinonHas wmojenb
' aTOMHOTO sapa. M3otomsl

125 PannoaxtusHble NpeBpamienus. llepuon nomypacnana
' ATOMHBIX SIJEP

126 SnepHble peakuu. 3aKOHBI COXpaHEHUS 3aps10BOTO U
' MacCOBOT'O YUCE

OHeprus cBA3M aroMHbIX dnep. CBs3p Macchl U
12.7
SHEPIrUU

0% Peaknuu cuHTe3da u geneHus sapep. Mcerounuku
' sHeprun CoJIHIA U 3BE3]T

129 Anepnas osHepretuka. JlelcTBUE PpaTMOAKTUBHBIX

I/ISJ'Iy‘-ICHI/Iﬁ Ha JXUBBIC OPTraHU3MbI




12.10

12.11

12.12

[TpakTuyeckue paboOTHI:

HaOnroneHue CIUIOIIHBIX W JIMHEHYaThIX CIIEKTPOB
U3ITY4YCHUSI.

HccnenoBaHue TPeKOB: U3MEPEHHE SHEPIHMM YaCTULIbI
10 TOPMO3HOMY IyTH (110 oTorpadusim).

M3mepenue painoakTuBHOro hoHa

dusnueckue SBICHUS B MPUPOJAE: €CTECTBEHHBIN
palMOaKTUBHBIN ¢om, KOCMHYECKHE Ty4H,
palMOAaKTUBHOE M3JIyuY€HHE NPHUPOJIHBIX MHHEPAJIOB,
JIEUCTBUE PAJMOAKTUBHBIX M3JIyYEHUH HAa OpPraHU3M

YCJIOBCKaA

Texuuueckue YCTpOﬁCTBaZ CIICKTPOCKOII,

WHJVBHIyJIbHBIA TO3UMETD, Kamepa Bunbscona




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

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa30oBaTe/iLHOI
NporpaMMbl OCHOBHOI0 0011ero od0paszosanust Ha ocHose PI'OC

[lonnmanue ponau (QU3MKM B  HAy4YHOM KapTHHE  MUDA;
c(OpPMUPOBAHHOCTh 0a30BBIX TPEJCTABICHUNA O 3aKOHOMEPHOM
CBSI3U M 1103HABA€MOCTH SIBJICHUN IPUPO/BI, O POJIH SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid poid (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKHM U TEXHOJOTuil, 00 3BOJIOLUU
(GU3NYEeCKUX 3HAHUN M UX POJIM B LIEJOCTHON €CTEeCTBEHHOHAYYHON
KapTMHE MHpa, O BKJAJE POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYIKAIOIIETO

MHUpa, pa3BUTHUC TCXHUKH U TEXHOJOr Ui

3HaHUs O BUAAX MaTepuM (BELIECTBO U IOJIE), O JBMKCHUH Kak
crocobe CyIIeCTBOBAaHMS MaTepuH, 00 aTOMHO-MOJICKYJISIPHOM
TEOPUM CTPOEHHs BEIIECTBA, O (U3NYECKON CYIIHOCTH SIBICHHM
npUpoAbl  (MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAHTOBBIX); YMEHHE pa3JIn4yarh SBJIEHUS IO OIUCAaHUIO UX
XapaKTEepHBIX CBOICTB W HAa OCHOBE OINBITOB, JAEMOHCTPUPYIOIINUX
JaHHOE (U3UYECKOE SIBIIEHUE, YMEHHE paclo3HaBaTh MPOSIBICHUE
M3YYEHHBIX (U3NYECKUX SIBJICHUM B OKPY’KAIOLEM MHUPE, BBIIEISS

WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH )

Bnagenue ocHOBaMM MOHSATUWHOIO ammapara U CHUMBOJIUYECKOTO
sI3pIKa (PM3UKU U MCIOJIB30BAHKUE UX IS pelIeHHs y4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKUE SBICHHUS M

MIPpOLECChI, UCITIOJIB3Y (I)yHI[aMCHTaJ'IBHBIe H OMIIMPUYICCKHUEC 3aKOHBI

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

ABJICHUA, UCIIOJIB3YA (1)I/ISI/I‘—IGCKI/IG BCJIMYNHBI

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

SIBJICHUU:




YMEHHUE CaMOCTOSTEIbHO COOUPATh AKCIIEPUMEHTAIBHYIO YCTaHOBKY
U3 TaHHOTO Habopa 00OpyJ0BaHUS IO HHCTPYKIIMHU, ONUCHIBATH X0/
OTIBITA U 3aIUCHIBATH €0 PE3YyJIbTAThI, (HOPMYIHPOBATH BHIBOKI;
IIPOBEJICHUE TIPAMBIX M KOCBEHHBIX H3MEpEHUl (QU3NUECKuX
BEJIMYUH: yMEHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbLHO
coOMpaTh AKCIEPUMEHTAIbHYI0 YCTAaHOBKY IIO MHCTPYKIHH,
BBIYUCIIATh 3HAYECHHUE BEJIMYMHBI M AHAJIU3UPOBATH I10JyYEHHBIE
pe3ynbTarthl ¢  y4€TOM 3aJaHHOM IOTPEIIHOCTH PEe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOKHBIX OKCIEPUMEHTAIBHBIX HCCICIOBaHUM;
CaMOCTOSITENIbHO COOMpaTh JKCIEPUMEHTAIbHYIO YCTaHOBKY U
IIPOBOAUTH  HCCIENOBAaHUE 10  MHCTPYKUUH, IPEACTABIATH
MOJTyYSHHBIE 3aBUCUMOCTH (DM3WYECKUX BEIMYHMH B BUJE TAOIUI] U
rpaduMKoB, yYUTBHIBaTh IOTPEIIHOCTH, JelaTb BBIBOJIBI IO

pe3ysbTaTtaM UCCIIEA0BAHUS

[lonnMaHme  XapakTepHBIX CBOMCTB  (DM3MYECKHX  MOJENeH
(MarepuanbHas TOuka, aOCOIIOTHO TBEPIOE TEJIO0, MOJEIU CTPOCHHUS
ra3oB, KUJAKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHas MOJIeJIb aTOMHOI'O ]pa) U YMEHUE MPHUMEHATh UX JUIS

00BsICHEHUS] PU3NYECKUX ITPOLIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTyalUuil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YACTHOCTH, BBIABIISATHh IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTPOMTH OOBSCHEHHE C ONOpOW Ha MH3Y4YEHHBIE CBOICTBa
(bu3nuecKkux SBICHUH, (U3MUECKHUE 3aKOHbI, 3aKOHOMEPHOCTU U

MOJENN

YMeHue pemiath pacuéTHble 3amauu (Ha 0aze 2 — 3 ypaBHEHHU),
WCTIONB3Ysl 3aKOHBI U (OPMYIBI, CBS3BIBAIOIIHE (PUIUUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATH KPATKOC YCIOBHEC 3alayH,
BBISIBJISITH HENOCTAIONINE JaHHBIC, BBIOUPATh 3aKOHBI M (POPMYIIBL,
HEOOXOIUMBIE JUTsI €€ PEIIeHUs, UCTIOJIH30BaTh CIIPABOYHBIE JTAHHEIE,
MPOBOJIUTHh PACUYEThl U OIIEHUBATH PEANMCTHYHOCTH MOIYYEHHOTO
3HaueHUs (PU3NUECKON BETMUUHBI; YMEHHUE ONIPEAEIATh pa3MEPHOCTh

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




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

3aKOHOMEPHOCTH

10

YMeHHue HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU 1 oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHun ¢ OBITOBBIMH  NpPUOOpaMU W TEXHUYECKHUMHU
YCTPOWCTBAaMHU, COXpPAHEHHUsS 370pOBbsi M COOJIONEHHUS HOPM
HKOJIOTUYECKOTO IOBEIEHUS B OKpPY)KAIOLICH cpeze; MOHUMaHHUE
HEOOXOAMMOCTH NPUMEHEHHS TOCTIKCHHH (PU3MKM UM TEXHOJOTUH

IJId paqMOHAJIBHOTO ITPUPOAO0IIOJIBb30BAHUS

11

OmnbIT momcKa, MPeoOpa3oBaHMsl W TPEACTABICHUS HHGOpMAIHN
(U3NYECKOTO CO/EpKaHUs C HCIOJIb30BaHUEM HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHi; yMEHHE OLIEHUBATh JOCTOBEPHOCTh
NOJy4YeHHON HMH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIONIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJIb30BAaTh  IpU
BBINOJIHEHUH Y4EOHbIX 3aJjaHUi HAy4YHO-TIOMYJISIPHYIO JUTEPATypy
(hu3MUECKOTo Cco/iepKaHMsl, CIIPABOYHbIE MaTEepHalIbl, PECYPChI CETH
WntepHer; BnageHue O0a30BBIMH HaBBIKAMHM  NPeOOpa3OBaHUS
nH(popMalMd M3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYTyl0; YMEHHUE
co3/laBaTb COOCTBEHHBIE NMHCHbMEHHBIE W YCTHbIE COOOIIEHHUS Ha

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




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

Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
1 MEXAHWYECKUE ABJIEHUA
{1 Mexannueckoe JBHKeHUEe. MarepuanpHas Touka. (Cucrema orcyéra.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMkeHME. Cpennsisa ckopocTs. Popmyiia s
1.2 BBIUUCIICHUS CPeTHEH cKopocTh: v = S/t
PaBHOMEpHOE MPAMOIMHEIHOE IBHKEHUE. 3aBUCUMOCTb KOOPJAMHATHI TENA OT
BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHENHOIO IBUKECHHUS:
13 xX(#)=x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHHM JJsl NMPOEKLUUU CKOPOCTH, IMPOEKIUH
[EepEeMEIEHUs,, IyTH, KOOPJAMWHATHl IPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKCHUH
3aBHCHUMOCTb KOOPAMHATBHI T€jJa OT BPEMEHM B Cllydyae PaBHOYCKOPEHHOI'O
MPSIMOJIMHEIHOTO JIBUKEHMUSL:
2
Sl =vy #f+ay= ;
2
@opmyael 111 OPOEKLIUN NEPEMEIICHUs], TPOEKINN CKOPOCTH U MPOEKIUHU
YCKOPEHUS IIPH PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUYKEHUU:
2
1.4 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCMMOCTH OT BpPEMEHM Ul MPOEKIUH YCKOPEHHs, MPOEKIUU
CKOPOCTH, NPOEKIMH IEepEMENICHUsI, KOOPAUHATBI NP PAaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBobonnoe nanenue. @opMyJibl, OMMCHIBAIONIUE CBOOOIHOE MAJJCHUE Tea 10
1.5 BEPTUKAIM (JIBH)KEHHE Tejla BHU3 WJIM BBEPX OTHOCUTEJIBHO MOBEPXHOCTH
3emin). ['paduku 3aBUCUMOCTH OT BpEeMEHM sl HPOEKIUH YCKOPEHUS,




1.6

1.7

MNpOCKIHUU CKOPOCTHU M KOOPAWHATHI IIpHU CBO6OILHOM nmaaCHuM TCjia II0

BEPTHUKAIH
CKopocTh paBHOMEPHOTO [BKKEHHS Tela MO OKpyKHOocTU. Hampapnenue
CKOpPOCTH.

dopmyna A BBIUUCICHHUS] CKOPOCTU Yepe3 pajuyC OKPYKHOCTH U MEPHO

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe YycKopeHue. HampaBieHue UIEeHTPOCTPEMUTEIBHOTO

yckopeHus. @opmyiia i1l BBIYUCICHHUS YCKOPEHUS:

2
_w
=R

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

Macca. IIn1oTHOCTB BellleCTBA. CDOpMy.TIa JJI BBIYUMCIICHUSA IIJNIOTHOCTH !

_m
V

1.8

Cuna — BexktopHas ¢puzndeckas BenudnHa. CI0KeHUe CUil

1.9

1.10

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

COHaHpaBJ'ICHHOCTB BCKTOpPA YCKOPCHU: TCJIa U BEKTOpA CUJIBI, ,Z[CﬁCTByIOLHCﬁ

Ha TCJI0

1.11

1.12

Bzaumopeiictue ten. Tpernit 3akoH HeroToHa:

Fy y=-Fi,

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

TPCHUA CKOJIBXXCHUA:




Hedbopmarus Tema. Ympyrue u Heynpyrue aedopmainuu. 3aKOoH YIPYrou

nedpopmaruu (3axoH ['yka):

1.13 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSATOTEHUS:
FoG. My -i}}:
R:
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaACHHUS.
114 dopMyna A BBIUKACICHUS CHIIBI TSKECTH BOJIU3M MOBEpXHOCTH 3emun: F =
mg.
JBwxenue mnanet Bokpyr Comnnna. [lepBas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpy3ku
Nmmynbe Tena — BekTopHas pu3nyecKkasi BeIMYUHA.
1.15 D=mo
Nmnynse cucremsl Ten. 3Menenne ummyibca. MIMiynbe cuibl
3aKOH COXpaHEHUs UMITYJIbCa JJI1 3aMKHYTON CUCTEMBI TEII:
1.16 P=myU; +iny U, =const
PeaxTnBHOE ABMKEHIE
Mexanudeckas pabora. @opmMyria st BEIYUCICHUS paOOThI CHJIBI:
A=Fsoos0
MexaHn4eckasi MOIIIHOCTb:
1.17
v=4
I
Kunernueckas u noreHuumanbHas sHeprus. @opmyia sl BBIYUCIECHUS
- KUHETUYECKON DHEPIUH:




Teopema o0 kuHeTHUecKOU sHeprun. Popmyra 1 BBIYUCICHUS
IIOTEHLIMAJIbHOW YHEPTUH TENa, OIAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanudeckas SHEpIHUs:

E=E;+E ?

119 3aKoH COXpaHEeHMsI MeXaHN4ecKo# sHeprun. Popmyia s 3aKoHa
COXPAaHCHUS MEXaHWYECKOHN SHEPTUU B OTCYTCTBHE CHJI TpeHUS: E = const.
[IpeBpareHne MexaHM4YECKON YHEPTUH MPU HATUYUU CUIIBI TPEHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Poryar. MomenT cuinbl: M - Fl.
YcnoBue paBHOBeCHs pblyara:
M +M,+..=0
1.20
[TonBwxHbIM 1 HenoaBWKHBIN 0110ku. KII/] mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
A‘S&TIHHH
JlaBiieHure TBEPAOTO TENa.
dopmyna 17 BBIYUCICHUS JaBICHUs TBEPAOTO Tena:
_F
F= G

121 HaBnenue raza. ATMocepHOe JaBieHHUE.

‘ I'unpocraTuueckoe AaBlieHUE BHYTPH SKUIKOCTH.
dopmyna I BEIYUCIICHUS JaBICHUS BHYTPH KHUIKOCTH:
P=pg+Pu,

1.22 3akoHn [lackans. ['mapaBnuuecknii mpecc
3akon Apxumena. dDopmyna sl ONpEAENCHUS BBITAJTKUBAIONIEH CHIIBI,

123 JeMCTBYIOMIEH Ha TeJO, TOTPYKEHHOE B )KUIKOCTh WITH Ta3:

F_&m. =pgv




YcaoBue miaBaHus teia. Ilnapanue CYZA0B 1 BO3AYXOILJIAaBAHUC

1.24

Mexannueckue kojeOaHus. AMIUIMTYJa, TEPUOJ M YacToTa KOJIeOAHUH.

dopmyia, CBSI3bIBAIONIAS YACTOTY U MEPHUO KOJICOAHUIA:

1.25

1.26

1.27

1.28

MareMatnueckuii U IpYyKUHHBIA MasTHUKU. [IpeBpainieHue sHepruu Ipu

K0J1€0aTeIbHOM ABMKEHUHU
3aryxatomue Kojiebanus. BeinyxeHHble Konebanus. Pezonanc

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

CKOPOCTb PaCIpOCTPAHECHUS BOJIHBI:

L=v-T

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

nByx cpelnl. MH(Dpa3ByK U yIbTpa3ByK

1.29

1.30

IIpakmuyeckue pabomul

N3mepenne cpenHel IMIOTHOCTH BEIIECTBA; APXHUMEIOBOU CHUIIBI, )KECTKOCTH
IPY>KUHBI, KO3 UIMEHTa TPEHUS CKOJIbKEHUS; pabOThl CUJIbI TPEHUS, CUJIbI
YOPYTOCTH; CPEJHEN CKOPOCTU JBUKEHMS OpycKa 110 HaKJIOHHOM IIOCKOCTH;
YCKOpeHHUsi Opycka NMpH IBMKEHUH IO HAKIOHHOM IUIOCKOCTH; YacTOThI U
nepuoja KojeOaHW MaTeMaTHMYeCcKOro MasTHUKA; 4YacTOThl M Iepuoja
KoJieOaHU MPY>KUHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIEr0 Ha phlyar;
paboThl CHIIBI YOPYTOCTH MpPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUKHOIO
6110Ka; pabOTHI CUJIBI YIIPYTOCTH IPU MOABEME I'py3a C MOMOIIBIO MTOJIBUKHOTO
OJ0Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpyKEHHOH
YacTH T€JIa U OT IJIOTHOCTH JKMJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBI
OT MAacChl TeJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO TABJICHUS U
OT pojia TOBEPXHOCTH; CUJIbI yIIPYTOCTH, BO3HUKAOIIEH B IIPY>KUHE, OT CTETIEHU
nedopMaluy Npy>KUHbI; YCKOPEHUs: OpycKa OT yTiia HaKJOHa HalpaBIIsIoLIeH;
nepuoja (4acToThl) KoJeOaHU HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TIEpUOJIa
Kosie0aHUH MPY>KMHHOTO MasiTHUKAa OT MacChl rpy3a M KECTKOCTU MPYKHUHBI;
UCCIIeIOBaHNE HE3aBUCUMOCTU TepHoJia KOoJeOaHWH HUTAHOTO MasiTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHUS pblUara

Dusuueckue A6l1EHUA 8 npupode: NpuUMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOPOCTSIMM B KUBOM W HEKUBOU MPUPOJIE, AEHUCTBUE CUIIBI TPEHUS B IPUPOJIE




U TEXHUKE, MPUIUBbI U OTIUBBI, ABMWXKeHUE IIaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, PblUaru B TEJIE YEJIOBEKA, BIUSHUE
aTMoc(epHOro NaBJCHHUS Ha JKUBOW OpPraHW3M, IUIABaHUE PHIO, BOCIPHUSTHE
3BYKOB >KMBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMH, 9XO

Texnuueckue ycmpoticmea: CIHUIAOMETP, JATYUKHU TOJIOKEHUS, PACCTOSHUSA U
YCKOpEHUs, JTMHAMOMETpP, MOJIIWIHUKN, PAaKEThl, pblYyar, MOABMKHBIA U

HGHOI[BI/I}KHHﬁ 6J'IOKI/I, HAaKJIOHHAasA IJIOCKOCTB, IMPOCThIC MECXAaHU3MEI B 6I)ITy,

13l cooOmrarnmecs cocypl, yCTPOHCTBO BOJOMPOBOAA, THIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPILIHEBOM HACOC, apeoMeTp, 3XOJOT,
WCIIOJIb30BaHUE YIIBTPa3ByKa B OBITY U TEXHHKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHbBIE IOJIOXKEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOpUH  CTPOEHUs

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

25 JIBumkenne uyacTtui] BemiectBa. CBs3b CKOPOCTH JABM)KEHHUS YaCTHI[ C

' Temneparypoii. BpoyHoBckoe nBuxenue, mupQysus

23 CMaunBaHuE U KalWUISIPHbIE SBJICHUS

24 TemnioBoe pacuimpeHue u cxxarue

2.5 TeroBoe paBHOBeCHE

Y Buytpennss sHeprus. Pabora u rtemsonepenaya Kak crnocoObl M3MEHEHUs

' BHYTPEHHEH YHEPTUH

2.7 Bunel Tenonepenayn: TENIONPOBOJHOCTD, KOHBEKLUS, U3TYyUEHHUE
Harpeanne wu oxnaxaenue ten. KonuuecTBo TemnoTsl. Y enbHas
TEILNIOEMKOCTb:

2.8

O=an(t,—1)
3aKOH COXpaHEHHs PHEPIUM B TEIUIOBBIX MPOIECCAX. YpPaBHEHUE TEIJIOBOIO
OanaHca:
2.9
Q+0, +..=0
Ucnapenune m koHaeHcanus. M3MeHeHHe BHYTpEHHEH SHEPrUU B MPOLECCE
510 UCHIAapeHHUs M KoHAeHcauuu. KumeHune KuAkocTH. YaenbHas TemIoTa

napooOpazoBanus: L = O/m




2.11

BnaxnocTs BO3ayxa

2.12

[InaBnenue u xpucraumsauusa. J3MeHeHHEe BHYTPEHHEH OJHEPIUM IIPU

IUIABJICHUU U KpHUCTAJIJIM3alluu. yI[eJ'IBHaﬂ TCIJIOTA IIJIaBJICHUA:

2.13

BHyTpeHHsAs DSHeprus CcropaHus TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAHMS

ToruMBa: g = Q/m

2.14

[Tpunuuns! pabots! TemnoBbix asurareneil. KITJ[ reroBoro asuraresns

2.15

2.16

2.17

IIpakmuyeckue pabomul

N3mepenue yaenbHON TeMI0EMKOCTH METAJUTMUECKOT0 UJIMH]PA; KOJIMYECTBa
TEIUIOTHI, IOJyYEHHOI'O BOJOH KOMHATHOW TeMIlepaTypbl (UKCUPOBAHHOMN
Macchbl, B KOTOpPYIO OIIyII€H HarpeThli LWIMHJIpP; KOJUYECTBA TEIUIOTHI,
OTJAHHOTO HArpeThIM LWIMHIAPOM, IIOCIE OIYCKaHUs €ro B BOLYy KOMHAaTHOU
TEMIIEPATypbl; OTHOCUTEIbHOW BJIAKHOCTH BO31yXa; YACIbHOM TEIUIOTHI
IU1aBJieHUus JbAa. MccinenoBaHue M3MEHEHMsI TEMIIEpaTypbl BOJABI  IIpU
Pa3IMYHbIX YCIIOBUSX; SIBJICHUS TEIJIOOOMEHA MPHU CMEIIMBAHUU XOJOIHOW U

FOpH‘lCﬁ BOJBI; IpoHecCa UCIIapCHUA

Dusuueckue a61eHUs 6 npupode. TTIOBEPXHOCTHOE HATSKEHHE M KalMWIIISIPHbIE
SIBJIGHUSI B IPUPOJIE, KPUCTAJIBI B NpUpoe, nnydenue ConHua, 3aMep3aHue

BOJI0EMOB, MOPCKHE OpHU3bl; 00pa3oBaHUE POChI, TYMaHa, HHEsl, CHera

Texnuueckue  ycmpoucmea: — KalWUISAPbl, TNPUMEPbl  UCHOJIb30BAHUS
KPUCTAJIJIOB, )KUJIKOCTHBI TEPMOMETD, TaTYMK TEMIIEPATYPbI, TEPMOC, CUCTEMA
OTOIICHUs JOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBas TypOHMHa, JBUTATENb

BHYTPEHHETO CrOpaHus

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

DnekTpusanus Teil. J[Ba Buaa 3JIeKTpUUYECKUX 3apsiI0B

32
33

34

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

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

CYTIEPIO3UINH IEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »nextpuueckux 3apsiaoB. JlelicTBHE AJIEKTPUYECKOro TIOJsSI Ha

QJICKTPHUYICCKUC 3apAIbl. HpOBOIIHI/IKI/I " JUSJICKTPUKHU




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

Hanpsoxenue.
3.6 I=q/t, U=A4/4
DJIEKTPUYECKOE CONPOTUBIICHUE. Y ACIBHOE AIEKTPUUECKOE COMPOTUBIICHHUE:
3.7 R =pl/S
38 3akon OMa 1 yyacTka anekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHO€ coeMHEHNE TPOBOHUKOB PABHOTO COITPOTUBIICHMUS:
U=U:I=1+1; Rzi.
2 2 >
CwMmenianHble COETMHEHUS TIPOBOTHUKOB
310 Pabora u momtHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxoyns — Jlenna:
3.11 O=I"-R-t
319 OneiT DOpcrena. MarHuTHOE MOJ€ OPSIMOTO MPOBOJHUKA C TOKOM. JIMHMM
MarHuTHON MHIYKITUH
313 MarauTHOE T1OJI€ IOCTOSSHHOTO MAarHuTa. B3anMoIeHCTBHE ITOCTOSHHBIX
MarHuToOB
3.14 JlelicTBMEe MarHUTHOTO ITOJISI HA POBOJHUK C TOKOM
3.15 OnsiTel Dapanes. SBneHue 3neKTpoMarHuTHON MHAyKUuu. [Ipasuino Jlenna
Ilpakmuueckue pabomol
N3MepeHne  JIEKTPUUYECKOTO  CONPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
3.16 AIEKTPUIECKOTO TOKA; PAOOTHI SJIEKTPUUECKOTO TOKA.

HccnegoBanne 3aBUCHUMOCTH  CHIIBI TOK4, BO3HHKAOMICTO B TPOBOIAHHKE

(pe3ucTophl, JIAMITIOYKa), OT HAMIPSKEHHUS Ha KOHITaX TIPOBOHUKA; 3aBUCUMOCTH




COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, IUIOIIAIU €T0 TOIEPEYHOI0 CEYEHUS U
YAEIbHOTO COIPOTUBIICHHUS.

IIpoBepka nmpaBmiia 11 3IEKTPUUECKOT0 HANPSKEHUS IPU NOCIEA0BATEIBHOM
COEJIMHEHUM IPOBOAHUKOB; MpaBUiIa Ui CHJIBl JIEKTPHUUECKOro TOKa IpH

[apajuieIbHOM COEAMHEHNN TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA61eHUs 8 npupode: SIEKTPUUYECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE TI0JIe 3eMJTH, Ipeii( MOTFOCOB,
POJIb MATHUTHOTO TIOJISI JIJIs1 5KM3HU Ha 3emuie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoucmea: 3JIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTart,
CUETYMK  DJEKTPUUECKONM SHEpPruu, SJIEKTPOOCBETUTENIbHBIE MPUOOPHI,

3.18 HarpeBaTelbHbIe ANIEKTPONPUOOpPHI (mpumepsr), AIIEKTPUYECKUE
MpeIOXpaHUTENH, JJIEKTPOMArHUT, AJIEKTPOABHUraTeNlb TMOCTOSIHHOTO TOKa,
TE€HEPATOpP MOCTOSTHHOTO TOKA

3.19 DOnekTpoMarHuTHbIe BoJHEIL. [1Ikana 35mekTpoMarHuTHEIX BOJTH

3.20 JlyueBast mogens cBeta. [IpsimoninHeiHOE pacipocTpaHEHUE CBETa

3.21 3akoH oTpaxeHus cBera. Ilnockoe 3epkano

3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23 Hucnepcus ceera

304 JIunza. Xon nyueit B nuH3e. @OKyCHOE paccTosiHUEe JIMH3bl. OnTHYecKas cuia

. nun3el: D = 1/F

3.25 ['na3 xak ontuueckas cucrema. Onrudeckue mpudopsI
Ipaxmuueckue pabomol
##HPar#H#l13Mepenne onTUUYECKON CHIIbI coOMparomiel JUH3bI; (OKYCHOTO
paccTosiHus coOuparoIiei JIMH3bI (10 CBOWCTBY paBEHCTBA pa3MEPOB MPeAMETa
1 M300pakeHMs1, KOT/Ia TPEIMET PACIIOJIORKEH B JBOMHOM (POKYCE), TOKA3ATENS

3.26 MIPEJIOMIIEHUS CTEKIIA.
###Par###lccnenoBanue CBOMCTBAa M300paKEHUS, TTOJIYYCHHOTO C TIOMOIIBIO
coOuparoield TUH3bI; U3MEHEHUS (POKYCHOTO PACCTOSHUS JIBYX CIOKEHHBIX
JINH3; 3aBUCUMOCTH yTJjia TIPEJIOMJICHUSI CBETOBOIO JIy4ya OT yIJIa MaJCHHs Ha
TPAHUIIE «BO3AYX — CTEKIIO»

397 Qu3zuueckue senenuss 6 npupooe: 3atmenust ConnHua u JlyHBI, 1BeTa Ten,

' ONTUYECKUE SIBJIEHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texuuueckue ycmpoticmeéa. OYKH, TepHUCKol, ¢GoToannapar, ONTHYECKHE

CBE€TOBObI




KBAHTOBBIE ABJIEHUA

PamnoaktuBHOCTE. AJba-, OeTa-, raMMma-usnydeHus. Peakuuu anbda-u Oeta-

4.1
pacmana

42 Omnwitel Pesepdopna mo paccesnuro anba-yactuu. Ilnanerapuas mopenb

' aToMa

4.3 CocraB aromHoro sjpa. M3oromst

4.4 [lepuon nmonypacnaja aTOMHBIX siiEp

4.5 SnepHble peakiyu. 3aKOHbI COXPaHEHUS 3aps0BOTO U MACCOBOTO YUCET
Qu3zuyeckue s6NeHUs 8 npupode. €CTECTBEHHBIN paauoaKTUBHBIA (OH,

4.6 KOCMHMYECKHE JIy4Yd, PaJAHMOAKTUBHOE H3JIYYCHHE MPHUPOIHBIX MHUHEPAJIOB,
JeiCTBHE PaJIMOAKTUBHBIX U3ITyUYEeHUI Ha OPraHU3M YeJIOBeKa

47 Texuuueckue ycmpoticmea: CIeKTPOCKOIL, UHIUBUAYATbHBIN JO3UMETP, KaMepa

Bunbcona, snepHas 3HEpreTuka




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

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 63716907039522228662567763418834263955262654935
Bnageney bexTepesa Nuana BopucoaHa

OeicTevTened C 25.02.2025 no 25.02.2026



http://www.tcpdf.org

		2025-09-11T23:41:34+0500




