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MOSICHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢uU3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHOU paboueit mporpaMmbl BOCIUTaHUS U
Konnenmuu npenogaBanus yueoHoro npeamera « Pu3ukay.

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

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

[TporpamMMma 1o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
ydeTe BO3pPACTHBIX OCOOCHHOCTEH 00yYaronmxcsi.

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

®du3zurka sABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAy4HYIO0 KapTUHY MHpa, MPENOoCTaBiseT Haubojiee SICHbIC
oOpa3ibl MPUMEHEHUsI HAYYHOTr0 METOJa MO3HAHUA, TO €CTh CI0co0a MOTydYeHHs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

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

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

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;



HHTCPIPCTUPOBATH AAHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA JJIA
IMOJIY4YCHHUA BBIBOJOB.

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

Lenu nzydenust GU3uKu:

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

pa3BHUTHE MPEACTABICHUI 0 HAYYHOM METO/IE MO3HAaHUA 1 (OPMUPOBAHNE
HCCIIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YUYECHHs
OCHOB CTPOEHHMSI MATEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHHE TPEACTABICHUNA O POIM (U3UKHU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

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

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

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

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

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

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

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

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



OO11ee ynCIIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4YeHUs (PU3MKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 1acoB (2 yaca B HefeNn0), B 8 kiacce — 68
yacoB (2 Jaca B Henento), B 9 kitacce — 102 yaca (3 yaca B HeJIel0).

[Tpennaraemerii B mporpaMmMe 1o (hU3HKe MepeueHb JabopaTopHbIX paboT U
OTIBITOB SIBJISICTCSI PEKOMEHIATEIbHBIM, YUUTENb JCaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX PabOT M OMBITOB C YYETOM WHIWBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaromnmxcs, CIHUCKa AKCIICPUMEHTATBHBIX 3a/JaHHM, MpeIaraéMblXx B paMKax
OCHOBHOTO TOCYZapCTBEHHOTO dK3aMeHa 10 (hU3HKE.



COAEPKXAHUE OBYUYEHUA

7 KIIACC
@Pu3uka U €€ poJib B NO3HAHNH OKPY’KaIOIEero Mupa.

@®uszuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBIICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbl. 3Mepenune @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpemnocts u3mepennit MexxryHapoiHasi CUCTEMA €UHMUII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKH HU3Yy4alOT IPUPOAY.
EcTecTBEeHHOHAyuYHBIII METOJl NO3HaHWA: HAOJIIOJEHUE, MOCTaHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HabogaeMoro aByieHus. Onucanue (GU3NYECKUX SIBJICHUN ¢ TOMOIIBIO MOeel

Hemoncmpauuu.
1. MexaHMuYecKue, TEIJIOBbIE, JJEKTPUUECKHUE, MAarHUTHBIE, CBETOBBIC
SIBJICHUS.

2. ®Ousuyeckue MpUOOPHI M MPOIEeIypa MPSIMBIX U3MEPECHUA aHAIOTOBBIM H
U(POBBIM MPUOOPOM.

Jlabopamopnwie pabomel u onvimel.

1. OmnpeneneHue 1eHbl JeIEHUS MKaIbl U3MEPUTEIBLHOIO MpUOOpa.

N3mepeHne pacCTOSHAMN.

N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TETA.

Ornpenenenue pa3MepoB MajbIX TEN.

A

N3mepenue temmeparypbl MPU NOMOLIM >KUAKOCTHOIO TEPMOMETpa HU
JIaTYUKA TEMIIEPATYPHI.
6. IIpoBeneHue mccnenoBaHus MO NPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
ITyCKa.
IlepBoHava/ibHbIE CBEJACHUSA 0 CTPOCHUM BellecTBA.

Ctpoenue BemiecTBa: aTrOMbl W MOJICKYJbI, WX pa3Mepbl. OmbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

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

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

JHemoncmpayuu.

1. HaOmronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysum.



3. HaOmionenve — siBneHUN,  OOBSCHSIONIUMXCA  MPUTSHDKEHUEM WU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuameTpa aroMa METOAOM PsIoB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO IPUTSIKEHUS.

/IBMKeHMe U B3aUMOJAeiCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBWXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHUSL.

SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3auMonencTBue Ten Kak MpUYAHA
U3MEHEHUSI CKOPOCTH JBWXKEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BbEMa BEIIeCTBA.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3mMepenune cuiibl C MOMOILBIO AUHAMOMETpA. SIBJICHHE TSATOTEHUSI U CUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOonelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUpOJIe U TEXHUKE.

Jemoncmpayuu.

Hab6mronenne MexaHMuecKoro JIBHKEHUS TeTa.

N3MepeHre cKopoCTH MPSIMOJIMHENHOTO ABUKEHHUS.

HabGmronenue siBjeHUST MHEPIIUH.

Halmronenne naMeHeHus CKOPOCTH MPU B3aUMOJICUCTBUU TeIl.

CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TEI.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.

Jlabopamopnvie pabomel u onvimol.

1. OmpeneneHue CKOPOCTU PABHOMEPHOTO JIBMXKEHUs (IIapuKa B JKUJIKOCTH,
MOJIEIIH JICKTPUIECKOT0 aBTOMOOMIIS M TaK Jajee).

2. OmpeneneHre CpeHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.

AL

Omnpenenenue IOTHOCTH TBEPIOTO TeNA.
4. OmbITHI, JIEMOHCTPUPYIOIIKME 3aBUCUMOCTH pacTsbKeHHs (Iedopmanun)
NPY>KUHBI OT PUIIOKEHHON CHUJTBI.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.
/laBjieHUe TBEPABIX TeJ, }KUJAKOCTEH U ra3oB.



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

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

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

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.
Coobmiaroiuecst CoCcy/ibl.
['mppaBnuyeckuii mpecc.
[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcCIJOBHeE IJIaBaHUA TEJ: TJIaBaHUE UITM TIOTPYKEHUE TE B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopnvie pabomel u onvimel.
1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BhEMA MOTPY>KEHHON B JKUJIKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
PaGoTa 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe

AL R
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npaBuiio» Mexanuku. Koaddurment nonesnoro aeiicteus (nanee — KI1J[) mpocTeix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
[IpeBpaliieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Ompenenenue pabOThI CUJIbI TPEHUSI IPU PABHOMEPHOM JIBHXKEHHUH TeJIa 110

TOPU30HTATBHON OBEPXHOCTH.

HccnenoBanne yciioBA paBHOBECHs pblyara.
N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

M3yuyeHue 3aK0HAa COXPaHEHHsI MEXaHUYECKON YHEPTUN.

8 KIIACC
TenJioBbIe ABJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OIMNbIThI, TOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJIIPHOKUHETUYECKOU TEOPUH.

Mopgenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsCHEHWE CBOWMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJSIPHO-KUHETUYECKOU TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBoe pacliupeHre U CKaTHE.

Temmneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsisi sHeprus. CrocoObl HW3MEHEHHUS BHYTPEHHEH OJHEpruu:
TerIonepeaaya u coBepiieHre padoTel. Buasl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIIHS, U3IIyUYCHHUE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BeIIecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBinenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcaiusa. WMcmapenuwe. Kumenue. YaenbHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOro
JTaBJICHHSI.

BnaxnHocTh BO3ayXa.

DHeprus TOIUIMBaA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpununer pabotel TeroBeix apurarenceit KIIJ[ temmoBoro nBurartens.
TeruioBble IBUTaTENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.
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9.

Hab6mronenne OpoOyHOBCKOTO JIBHIKECHUS.

Hab6mronenune nuddysun.

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

M3MeHeHHe AaBlieHUs ra3a MpU U3MEHCHUHM O00bEMa W HArpeBaHWUU WIIHU
OXJIQXKICHHH.

[TpaBwmita U3MepeHHs TEMITePaTyPhI.

Bupl Temionepenayu.

OxJakIeHue TPy COBEPIICHUH PabOTHI.

HarpeBanue nipy COBepIICHHH Pa0OThI BHEIITHUMHU CHJIAMH.

10. CpaBHEHHE TETUNIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

11. HaOmronenue kumneHusl.

12. HabnroieHre mocTOsSTHCTBA TEMITEpaTyphl NMPH TIABICHUH.
13. Monenu TerIoBbIX JBUTATENEH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

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

OmnpeneneHue gaBleHUs BO3yXa B OJLTOHE HIIPUILA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3JQyXa OT €ro
00BbEMa M HATPEBAHUS WIIH OXJIAXKICHHUSI.

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

HaOnronenne wW3MeHEHHs BHYTPEHHEH DSHEpPruuM Tejla B pe3ysibTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanre sBJICHHUS TEIJIOOOMEHAa TPH CMEIIMBAHWHM XOJIOAHOW U
ropst4er BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IpHU
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITMHIPOM.

10. OnipeienIeHne yaeIbHON TeTIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npouecca ucnapeHus.

12. OnpenieieHne OTHOCUTENBHON BIIa)KHOCTH BO3yXa.

13. OnpeneneHue yaeabHON TeIIOTHI IJIaBJICHUS JIbJA.

DJIeKTPpUYECKUEe U MATHUTHDbIE SIBJICHUS.

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



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

Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SICKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

DNEKTPUYECKU TOK. YCIOBUSI CYILIECTBOBAHHUS DJIECKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA H3IIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpudeckass uenb. Cuina  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
IS ydacTka nenu. [locnegoBarenbHoe U MapauieIbHOE COETMHEHNE MPOBOIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DneKTpuYecKre ey U MOTPEOUTENH IIEKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTtostHHBIE MarHuTHL. B3anmMoaencTBUE MOCTOSSHHBIX MATHUTOB. MarHuTHOE
noje. MarauTHoe moJsie 3eMJIM M €ro 3HadyeHue s Ku3Hh Ha 3emuie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKA. [[puMeHeHne 3JIeKTPOMArHuTOB
B TEXHUKeE. J[€IICTBHE MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM. DJIEKTPOIBUTATEIIb
IIOCTOSHHOTO TOKa. lMcnonb30oBaHHWE JJIEKTPOJABUTATENECd B  TEXHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DNeKTporeHepaTop. Crioco6bl MOy YEHUS AIEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3anus Tell.

JIBa pozia 3JIEKTPUUYECKUX 3apsSI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.
DNeKTpoCcTaTHUeCKast HHAYKIHS.

3aKOH COXPAHEHUS JICKTPUUECKUX 3aPsI0B.
[1poBOAHUKY U TUDJICKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M cTOYHMKHN TOCTOSIHHOTO TOKA.

9. JlencTBUA 3JIEKTPUUECKOTO TOKA.

10. DJIEKTPUYECKUN TOK B KUJIKOCTH.

11. 'a30BBIN pa3ps.

12. I3mepeHne Cuibl TOKa aMIIepMETPOM.

13. I3mMepeHune 2JIeKTpUIECKOro HaPsKEHUSI BOJBTMETPOM.
14. PeocTar u mara3uH CONPOTUBIIEHUN.

15. B3aumo1eiicTBUE MOCTOSHHBIX MAarHUTOB.
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16
17
18
19
20
21
22
23
24

25

. MonenunpoBanre HEBO3MOXKHOCTH pa3eieHUs MOI0COB MarHuTa.

. MonenupoBanre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OnbIT DOpcrena.

. MarauTtHoe 1oJie ToKa. DJIEKTPOMarHur.

. JleficTBMEe MarHUTHOTO TOJISI HA TTPOBOJIHUK C TOKOM.

. DNEKTPOJIBUTaTEIIb OCTOSHHOTO TOKA.

. UccnenoBanue siBJICHUS 3JEKTPOMAarHUTHOW WHTYKIIUH.

. OnbiThl Dapanes.

. 3aBUCUMOCTh HAIIPaBJICHUS HMHAYKIIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HUKHOBEHHSI.

. DNeKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o o o

10.
11.

12.

13
14
15

16

OnpITel MO HAONIONECHUIO DJCKTPU3ANMM Tel HWHAYKIWMEH U MpHU

CONPUKOCHOBEHUH.

HNccnepoBanne JEUCTBUS JJEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H

JIARJTICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

W3MepeHne U peryJIMpoBaHHUE CUIIbI TOKA.

N3MmepeHue u peryJmpoBaHue HANPSIKEHUS.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 pPe3UCTOp, OT

COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO

CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro

CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEI0BATEILHOM

COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CHIbI TOKa MpH TapaieIbHOM COEIWHEHUU

PE3UCTOPOB.

OmnpeneneHue padOTHI ANEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

OrnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha

pesucrope.

HccnenoBanrie 3aBUCMMOCTH CHJIBI TOKA, WAYILIETO 4epe3 JaMIIOUKy, OT

HaNpsHKEHUS Ha HEW.

. Onpenenenue KII/[ HarpeBarerns.

. UccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS TTIOCTOSTHHBIX MarHUTOB.

. I3y4yeHne MarHuTHOTO TOJIS TOCTOSTHHBIX MAarHUTOB TIPH X O0BEUHEHUHT
U pa3JIeJICHUH.

. UccnenoBanue eCTBUSA SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIbI  B3aUMOJCHCTBUS
KaTyIIKH C TOKOM M MarHUTa OT CUJIbI TOKA M HAITPABJICHUS TOKA B KATYIIKE.

18. I3yueHue AerCTBYSI MATHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHCcTpyHnpoBaHue u u3ydeHue padoThl JJIEKTPOIBUTATEINS.

20. 3mepenue KII/I anekTpoaBuraTreibHOM yCTaHOBKH.

21. ONBITBI IO UCCIEAOBAHUIO SIBJICHUSA JJICKTPOMArHUTHOW WHIYKIUU:
WCCIICIOBAHUE HW3MCHEHWW 3HAYEHHS W HANPABJICHHUS HWHAYKIHMOHHOTO
TOKA.

9 KIIACC
Mexanudeckue siBJICHHU.

Mexannueckoe nBwkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHHYECKOro JABWKEHUSA. PaBHOMEpPHOE MNPAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHeEnHoe nBMkeHUE. CpeaHsas 1 MTHOBEHHAs
CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJMHENHHOEe JBuKeHue. (CBOOOJIHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon m yactora oOpalueHus.
JInnerHasa u yrioBasi CKOpocTHU. LIeHTpoCTpeMHUTEIIBHOE YCKOPEHHUE.

[lepBbiii 3ak0H HptoToHa. Bropoi 3akon Hetotona. Tpernii 3akon HeroTona.
[IpyHIMT Cyneprno3uuun CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHJIa
TPEHUs MOKOs1, APYTUE BUIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHO TOYKU. AOCOMOTHO TBEpAOE Tejo. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsxecTw.

Nmnynbec tena. M3menenne mmmysbca. UMmysibe cuitbl. 3aKOH COXPaHEHUs
UMITyJibca. PeakTUBHOE ABUKEHHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
Tperust. CBs3b dHEpruu u padbotel. [loTeHnnanbHast SHEPrus Tena, MOJHATOro Hajl
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas SHEprus CxKaTou NnpykuHbl. Knnetnueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPTHM. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaOmroneHne MeXaHMYeCKOTo JIBH)KEHUS Tella OTHOCUTEIBHO Pa3HbIX Te

OTCYETA.



o o o

8.

9.

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

CpaBHEHHE TyTe W TPAEKTOPUI JBUKEHUS OJHOTO M TOrO XK€ Tena
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JIBUYKEHUSI.

Habmroienue 1BUKEHUs Tella 10 OKPYKHOCTH.

Habnrogenne MexaHM4eCKUX SBJICHHM, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (QU3UKH.

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

HabGnronenue paBeHCcTBa CUII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHune Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenada uMmIrysnbca py B3auMOJIEHCTBUH TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCca MPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IIPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeEJIA MO IEUCTBUEM
TPYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

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

OrnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

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

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCS Kak psif HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue koddGuiieHTa TPEHUS CKOIbKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue padOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBIDKCHHUH TEJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.



10. OnpenesieHne  padOTBl  CHJIBI  YIPYTOCTH IPU  NOABEME TIpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHue 3aKOHa COXPaHEHHUsI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kxoseO0aHui Ten IO IEWCTBUEM CHIBI TIKECTH U CHJIBI
YOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabiroieHue BbIHYKIEHHBIX KOJI€OaHUH U pe30HaHCca.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKUI PE30HAHC.
JIaﬁopamopubze pabomul u onvimol.
1. OmpeneneHue 4YacTOThl W IepuoJa KojeOaHMH MaTeMaTH4ecKOro
MasTHHKA.

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

3. HccnenoBanue 3aBUCUMOCTH MEpUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOIA KOJICOAHUN MPYKUHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH TEpHOJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.
6. OmBITBI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.
7. W3mepeHue yckopeHus CBOOOIHOTO MaJeHUSI.
DJIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJH. [llkayia 3J€KTpOMAarHUTHBIX BOJIH. Mcronb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBS3H.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. N3ydeHue CBOMNCTB AJEKTPOMArHUTHBIX BOJH C MOMOIIBbI0 MOOWIIBHOTO

tenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku ~— cBera.  IIpsamonuHelriHoe
pactpoctpanenue csera. 3atMenust Connna u Jlynsl. Otpaxenue ceera. [limockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

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

JIunza. Xopa nyued B inH3e. OnTudeckas cucrema oToarapaTa, MUKpOCKOIa
u Teneckomna. ['na3 kak ontryeckas cucrema. bam3opyKkoCcTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CrokeHue
CIEKTPAJIbHBIX LBETOB. J{Hciepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomyyenune n300paxeHuit B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEeUBArOLIEH JIMH3E.

[Tomyyenune n300paxeHuit C MTOMOIIIBIO JTUH3.

9. IlpuHuun geiictBug poroanmnapara, MUKpOCKOIA U TEJIECKOMA.

10. Mopensp riasza.
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11. Paznioxenue 6emoro cBera B CIIEKT.

12. [lomydyenue 6emoro cBeTa MpH CIOKEHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnsie pabomel u onvimel.

1. HMccnenoBaHue 3aBUCHMMOCTH YIjla OTPaXEHHUS CBETOBOTO Jyda OT yrIja
najCHUSI.
N3yuenune xapakTeprucTUK N300paxKeHus peIMeTa B INIOCKOM 3epKalie.
HccnenoBanre 3aBUCMMOCTH yTJIa TIPEJIOMIICHUSI CBETOBOTO JIyda OT yTiia
MaJICHUs] Ha TPAHUIIE «BO3yX—CTEKIION.

4. TlomyueHnue U300pa>keHUM C TOMOIIBIO COOUPAIOIIEH JTUH3HI.



5. Ompenenenue (HOKyCHOTO PacCTOSHUS M ONTHYECKOW CHIIBI COOMparomeit
JIMH3BI.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OnpITHl 1O BOCHPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUU Yepe3
[[BETOBbIE (DUIIBTPHI.
KBanToBbBIE sIBJICHMS.

OmnbiTel Pezepdopaa u mimanerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHETUaThle CEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmoxaens atomHoro snpa. M3orombsl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus saep. Mcrounnku 3eprun CosHIa U 3BE3 1.

Snepnas sHepreruka. J[eWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

CreKTpbl U3ITyYEHHUSI U TTOTJIOLICHUS.

CrieKTpbl pa3IMYHbIX ra30B.

CnekTp Bogopoaa.

HabGmronenue tpexoB B kamepe Buibcona.

PaboTa cuérumka HOHU3UPYIOUTUX U3ITYUCHUH.

Peructpanus uznydeHus NpupOIHbIX MUHEPAJIOB U MMPOILYyKTOB.

Jlabopamopnvie pabomel u onvimel.

1. HabnropeHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHHE HHEPTrUU YACTUUBI MO TOPMO3ZHOMY

nyTH (1o ¢otorpadusim).

3. M3mepeHnue paanoakTuBHOrO (oHa.

IHoBTOpPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJb MIPEAHA3HAYEH JI CUCTEMAaTHU3aluu
1 000011IEHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Opu HU3YYEHUH BCETO Kypca (PU3MKH, a TakkKe s MOJATOTOBKH K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMEHY Mo (U3MKe JJIsi 00ydaroluXxcsi, BRIOPABIIUX ATOT
y4eOHbII IpeIMeT.

o gk~ wd =

[Ipy “3ydeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METamnpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  oOy4eHus, ¢dopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHE HAy4YHBIX METOAOB HCCIIEIOBAHUSA
SBJICHUA TPUPOABl M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pu3myeckue



SIBJICHUSI, TIPUMEHSS TIOJyYCHHbIE 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

[IpuHIMIIHATBHO IEITEILHOCTHBIN XapaKTeP JAHHOTO pa3/ena peaanu3yeTcs 3a
C4€T TOTO, YTO OOYHYAIOIINECS BHIMOIHAIOT 3aJaHUs], B KOTOPBIX UM IpeJiaracTcs:

- Ha OCHOBE IOJIYYCHHBIX 3HAHUW pACIO3HABATH M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYIKAIOIICH MPUPO/IC U TTIOBCETHEBHOM JKU3HMU;

- UCTIOJTH30BATh HAYYHBIE METObI UCCIICTOBAHNS (DU3NICCKUX SIBJICHHM, B TOM
quCIie JUIsl MPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;

- OOBSICHAITH HAy4YHbIE OCHOBBI HaN0O0JIee BaXKHBIX TOCTHKEHUM COBPEMEHHBIX
TEXHOJIOTHI, HApUMEp, MPAKTUYECKOTO HCIOIb30BAHUS PA3IUYHBIX UCTOYHUKOB
DHEPTUY Ha OCHOBE 3aKOHA IMPEBPAIICHHUS W COXPAHCHHSI BCEX M3BECTHBIX BHUIOB
DHEPTHUM.

Kaxnmas w3 TeM JaHHOrO MOAYJS BKIIOYAET OKCIEPUMEHTAJIbHOE
uccienoBanue 0000Ianero xapakrepa. Moayiab 3aBepliaeTcsl MPOBEIACHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOI'O O0IIEro 00Opa3oBaHuUsl.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

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

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

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

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

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

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

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

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

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 310POBbS M  JIMOLUMOHAJIBHOIO
0J1aronoJry4us:

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

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

6) Tpy10BOr0 BOCIIUTAHUS:

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



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

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

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

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

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

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

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

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

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

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

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

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

METAINIPEIMETHBIE PE3YJIBTATHI
B pesynbrare ocBoeHus MporpaMMmel 10 (pr3uke Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuaromerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIFOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCUCTBHUS,  PETYJISATHBHBIC
YHUBEpCaIbHbIC YICOHBIC TCHCTBUS.
IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS
ba3zoBble 1ornueckue aefcTBu:
e BBIABISITH W XapaKTepHU30BaTh CYIICCTBEHHBIC IPU3HAKH OOBEKTOB
(s1BIEHUI);
e YCTAaHABIWBATH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHHMSI JIJIS
00001IIeHNS U CPAaBHEHUS,
e BBIABIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B paCCMAaTPUBAEMbIX (haKTax,
JAHHBIX U HAOJFOCHHAX, OTHOCSIINUXCS K (PH3NISCKUM SIBIICHHSIM;
e BBIABIIATh NMPUYMHHO-CJICACTBEHHBIC CBS3U MPU H3YYCHUH (PHINICCKUX
SIBJICHUI Y TIPOIIECCOB, JIETIATh BBIBOJIBI C UCIIOIH30BAHUEM JETYKTHBHBIX U



WHIYKTHBHBIX YMO3aKIIOUCHUH, BBIIIBUTaTh THIIOTE3bI O B3aWMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITEIILHO BEIOMPATh CIIOCO0 pelIeHus yaeOHOH pru3rdeckoi 3a1adu
(cpaBHEHHE HECKOJIbKMX BapHMaHTOB pEIICHHS, BBIOOpP Hambolee
HOJIXOJISIICTO C YYETOM CAMOCTOSITEIILHO BBIJICTICHHBIX KPUTCPHUER).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

WCIIOJIBb30BaTh BOIIPOCHI KAK MCCIEN0BATENBCKUM HHCTPYMEHT IIO3HAHMS;
IIPOBOAMTH 10 CAMOCTOSITEIIbHO COCTAaBJICHHOMY IUIAHY OIBIT, HECIIOKHBIN
(¢u3nyecKuil HKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHUE (PU3MUECKOTO
SBJICHUA;

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLHIO,
ITOJIYYEHHYIO B XOJI€ UCCIIETOBAHUS WUJIH IKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 000OILIEHUS U BBIBOJIBI [0 PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIIOIEHUS, OIIbITA, UCCIIEJOBAHMS;

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (U3HUUECKUX
IIPOLIECCOB, a TAK)KE BBIJIBUTaTh MPEANOJIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

IPUMEHSATH Pa3JIU4YHbIE METO/bI, NTHCTPYMEHTHI U 3alPOCHI NPU IOUCKE U
otOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MpPENJIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHbIX BUIOB U (POPM Ipe/ICTaBICHMUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMy MpeacTaBiICHUS
uHpOpMalMM W WUIIOCTPUPOBATH pelIaeMble 3aJa4d  HECIIONKHBIMH
CXeMaMH, luarpaMmmamu, HHOU rpa@uKoi 1 uX KOMOMHALMSAMH.

KoMMyHHUKATHBHBIC YHHBEpPCaJbHbIE Y4eOHbIEC JeHCTBUS:

B XO7Ie OOCYXIEeHUs y4yeOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
O1arokeaTeIbHOCTH OOIICHUS;

COTOCTAaBIISAITh CBOM CYXICHHUS C CYXACHUSIMHU JPYTUX YYaCTHUKOB
nuanora, OOHapyKUBATh Pa3IMIUE U CXOACTBO MMO3HIIHI;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
MyOJMYHO TPEICTABIISATh PE3YJIbTaThl BEITIOJHEHHOTO (PH3NYECKOTO OIBITA
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOCKTA);

MOHUMATh M UCITOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHIUBU Ty aTbHOM
paboThI PU PENICHUH KOHKPETHOU (PU3NYIECKOM TIPOOIEMBI;



NPUHUMATh LIEJIM COBMECTHOW AESTENBHOCTH, OPTaHU30BBIBATH JEHCTBHUS
no e€ JOCTHKEHHMIO: paclpeiessaTh poyd, 00CyXIaTb MpPOLECChl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb pabOTHI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTta 1o
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C JPYTMMH YWICHAMU
KOMaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENIHO C(POPMYIMPOBAHHBIM yUaCTHUKAMHU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIE 1elicTBUS
Camoopranusanus:

BBISIBJISATh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIUX
JUTSl petieHust (PU3NYECKUX 3HaHUM;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJbHOE, NPUHATHE DPELIEHUS B TpYMIE, NPUHATHE pEIIEeHUMN
TpyIIoi);

CaMOCTOATENILHO COCTABJISITh AITOPUTM PElIeHUs (PU3HUECKON 3aa4ul WIIN
IUTAHAa HUCCIIEAOBAHUSA C Y4ETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHUM;
Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh AJICKBATHYIO OIICHKY CUTYallMH U MPEJIarath MiaH €€ N3MEHEHUS;
OOBSCHATh TPUYMHBI  JOCTIKEHUS  (HEIOCTHIKEHHS])  PE3yJIbTaTOB
NeSATeILHOCTH, TaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTbh KOPPEKTHUBBI B JAESATEIBLHOCTH (B TOM YHWCIIE€ B XOJ BBIIOJIHEHUS
(GU3UYECKOTO  HCCIICIOBAHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOATENILCTB, WM3MEHMBIIUXCS CHUTYallMi, YCTAHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEU U YCIOBHUSM;

CTaBUTb €05l HA MECTO JAPYTOro YEJIOBEKa B XOJ€E CIopa WK AUCKYCCUU Ha
HAY4YHYIO TEMY, IOHUMATh MOTHUBbI, HAMEPEHHUS U JIOTUKY JIPyTOro;
MpU3HaBaTh CBOE MPABO Ha ONIMOKY MpHU pelieHuH (PU3NYECKUX 3a]1ad Win
B YTBEPXKIACHHUIX HA HAYYHBIE TEMbI U TAKOE K€ ITPABO JIPYToro.



HPEAMETHBIE PE3YJIBTATHBI
K xonIy 00ydeHus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHU:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSHUSI BellecTBa (TBEpIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOE JABWKEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, TMPSIMOJMHEMHOE), TPAaeKTOpHUs, paBHOACHCTBYOIIAs
cwia,  gedopmanus  (ymopyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOMINECS COCYAbL;

paznuuarh sBieHus (audy3us, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JABWKEHUE, HWHEpLus,
B3aMMO/JICHCTBUE TEJ, PABHOBECHUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalllEHUs], lIepe/laya AaBICHUS TBEPABIMU TE€IAMHU, KUJKOCTSIMU U ra3aMu,
aTMOC(PEpHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPAILEHUS MEXaHMYECKOU
AHEPIruM) MO ONHUCAHUIO UX XaPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3UYECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUYECKUX SIBIICHUH B
OKpY’XalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B JKMBOW M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOTO JIaBJICHUS Ha KUBOM OpraHU3M, IJIABAHUE PHIO, phlUyaru B
TeJIe YeJOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUYECKYIO 33/lauy B yueOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
(bu3nUecKue BeIMUrHbI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMSI, Ty Th,
CKOPOCTb, CPEIHsIsI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Tela,
CHWJIa TPEHUSI, TaBJIeHHE (TBEPIOTO TeJa, )KUIKOCTH, Ta3a), BHITAIKUBAIOIIAST
CHJIa, MEXaHW4yeckass padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
MOTEHIIUAJIbHAST DHEPTusi), MpPU OMUCAHUMU TMPABWIHLHO TPAKTOBATh
(bU3MYECKUi CMBICIT UCTIOJIB3yEMbIX BEJTUYHMH, UX 0003HAYEHUS U €AUHUIIBI
GbU3MYeCKUX BEIMYUH, HAXOAUTHh (HOPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(bU3NYECKYI0 BEIMYMHY C JAPYTMMHU BEIMYUHAMHU, CTPOUTH TpaduKu
H3YUYCHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEIUYUH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOXKEHHs CUJl (BAOJb OJTHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPaHEHUS MEXaHUYECKOU



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

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

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

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

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

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

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



MPEIOKEHHBIX TaOMUIlT W TpauKOB, JENaTh BBIBOJLI MO pPE3yIbTaTam
UCCIIEIOBAHMS,

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

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

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

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

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

WCITOJIB30BAaTh MPHU BHITTOJTHCHHH YUYEOHBIX 3aJaHUN HAYyIHO-TTOMYJIIPHYIO
JIUTEPATYPY HPUUIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaAeTh NpUEMaMHU KOHCICKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOJInyHO AesiaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
y4eOHBIX WCCIEAOBAHHM, TTPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yUYCHHBIN



MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

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

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

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

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

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



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

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUUYECKOM TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHLUIN CYNEPHO3UIMUA MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
Jxoyna—JleHna, 3aKk0oH COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA U 3alUCHIBATH €M0 MAaTEMATUUYECKOE BHIPAKECHHE,
OOBSICHATh (PU3MUECKHUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTyallMi MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
IaroB ¢ Omnopoi Ha 1-2 W3y4EHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUIA,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3YS 3aKOHBI H
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHaJINM3a
YCJIOBUSL 3a/lauyd 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX [JIS  peIIeHHUs 3aJa4yd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUIsi €€ pelieHus, NPOBOJAUTH PAcuéThl M CpPAaBHUBATh
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpoOOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
(bU3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHWE HCCIEIOBAHUS, BBIICISATH
MPOBEPSIEMOE  MPEAINOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCIIEIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS H
HarpeBaHusi MpU H3IYUYECHHH OT I[BETa U3JIyyarolled (Morjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTypbl KUAKOCTH U
miomaan €€ TMOBEPXHOCTH, »OJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3apsAJI0B, B3aWMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yaJM3allsi MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHMTHOTO MOJII Ha MNPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTA,
CBOMCTBa 3JEKTPOJABHUIATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH



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

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

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAeNIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJAHUPOBaTh W3MEPEHHs, COOMpPAThH
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CIIEysl MPEIIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

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

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

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

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



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

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

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

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

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

UCIIOJIB30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHHUS, Nedopmanus
(ympyrasi, miacTHYecKas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJIO,
LHEHTpP TSDKECTH TBEPJOTO TeJa, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPa3BYK, JIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AJIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1adbHO30PKOCTb,
CHEKTpPbI UCIYCKaHUs U MOTJOLIEHUs, anb(da, OeTa- u ramMmma-u3Iy4eHus,
W30TOIIBI, SIICPHAS] DHEPTETHKA;

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



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

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

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUSA, UCIIOIB3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAas CKOPOCTh Tejla Ipu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJbC Tela, HWMIIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHuM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEJIOMJICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMbIX BEJIUYMH,
0003HAaYEHUsI W EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BETUYHMHY C APYTMMH BEIUYHMHAMM,
CTPOUTDH rpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs HMMITYJIbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsAI0BOTO U MAaCCOBOT'0 YUCEN
OpU SJAEPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCBHIBAaTh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;



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

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

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

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpellHee 3HAYeHUEe U3MepsaeMOl BeIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTEILHOTO PUOOpPa);

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



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

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

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

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

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

UCTIONIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB MPHU
pelieHnrn  y4eOHO-NPAaKTUYECKUX 3aJad, ONTHYECKHE CXEMbl JUIs
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie U COOMpAaroLIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NIl obecrieueHusi 0€30MacHOCTH Tpu oOpaIreHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJCHUS B OKPY KAIOIIEH Cpeie;

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



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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3/iesioB U TeEM JaekTpoHHbIE (HU(POBHIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3jnen 1. ®usuka u eé poJib B MO3HAHNH OKPY:KAIOLIEro MuUpa
bubmuorexa [JOK
1.1 ®usuka - HayKa O onie 2
M3HKa - Hayka O HpHpos https://m.edsoo.ru/7f416194
1.2 dusznueckre BEIMINHBI 2 1 bubmorexa [JOK
https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHAy4HBIN METOJ ) 1 bubnuoreka [IOK
' MO3HAHHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBonauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
bu6nmoreka [JOK
2.1 CtpoeHue BelecTa 1
p B https://m.edsoo.ru/7f416194
2 JIBr>keHre U B3aUMOJICMCTBHE YaCTHI] ) 1 bubmuorexa [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2.3 ArperaTHble COCTOSTHUS BEIIECTBA 2
P - https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Pa3nen 3. /IBu:xeHue u B3aumMo/ieiicTBUE TeJl
3.1 Mexanunueckoe ABUKEHHE 3 bubnnorexa LIOK

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



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

32 Nuepuusi, Macca, IMIOTHOCTD 4
3.3 Cuna. Buns! cun 14
Hroro no pazneny 21

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

Pa3nen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U ra30B

Hasnenue. [lepenaya naBnenus

4.1 TBEPIABIMH TEIaMH, >KUJIKOCTIMU U 3 bubmmorexa HOK
) PA » HKHA https://m.edsoo.ru/7f416194
razamu
bu6mmoreka [IOK
4.2 5
Hlanetie xHAKOCTH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
43 A 6
TMOC(epHOE AaBICHHC https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJIKOCTH U ra3a HA 7 bu6mmoreka [IOK
' MOrPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnea 5. PaGora m MOIIHOCTB. JHEpIrus
bu6mmoreka [IOK
5.1 P 3
460Ta M MOIIHOCTS https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
5.2 I1 5
POCTHIE MEXAHUIMBL https://m.edsoo.ru/7f416194
bubmuoreka [JOK
5.3 M 4
CRAMIACCRaN JHeprit https://m.edsoo.ru/7f416194
Hroro no pazneny 12

PesepBHOe Bpems 3



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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



8 KUIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB  TeM duekTpoHHbIe (LM (pPOBbLIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Paznen 1. TensioBble siBJIeHUS
1.1 CTpoeHHE U CBOICTBA BEIIECTBA 7 bubmorexa OK
) P - https://m.edsoo.ru/7f4181ce
bubmuoreka [{OK
1.2 T 21 1
CTIOBBIE MPOTIeCCH > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI
ONEKTPUYCSCKUE 3aPSabl.
2.1 3a SDKIG)HHBIG TCJIEIEI IfX 7 1 bubmorexa [TOK
' P . https://m.edsoo.ru/7f4181ce
B3aNMOJICHCTBHE
bubnmorexa LIOK
2.2 I1 I i 20 2
OCTOSIHHBIN AJIEKTPUYECKUHN TOK 7 hitps://m.cdsoo.ru/7f4 181 ce
bubnmorexa LIOK
2.3 M 6 1 1.5
ATHHTHRIC ABJCHIA https://m.edsoo.ru/7f4181ce
bu6nmorexa LIOK
2.4 2 4
JICKTPOMATHHITHAA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10O
1 68 4 14.5

[MPOT'PAMME



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

9 KUIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JueKkTpoHHbIe (HU(POBHIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Paznea 1. Mexannueckue siBJIeHHUS
L1 Mexanndeckoe JBHKEHUE U 10 1 bubmuorexa [JOK
' CIOCOOBI €r0 OIMCAaHUA https://m.edsoo.ru/7f41a4a6
b K
1.2 B3aumoneiictsue e 20 1 3 nomorexa O
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHEHUA 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznea 2. MexaHn4yecKkHe K0J1€0aHUA U BOJHEI
bu6nmoreka [JOK
2.1 Mexannueckue KoeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 MexaHuueckne BOJIHEL 3BYK 8 1 3
Y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jen 3. DiieKTpoMarHuTHOE 1MoJie U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHUTHOE MOJE U 6 5 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nena 4. CBeToBbIe IBJICHUS
bu6mmorekxa [IOK
4.1 3aKoHBI pacOpOCTPaHEHUS CBETA 6 2
pactpoctp https://m.edsoo.ru/7f41a4a6



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

bubmuorexa [JOK

4.2 JI 0 6 3
HHSBLI OITHACCKHE TIPHOOPBI https://m.edsoo.ru/7f41a4a6
43 Paznoxenune 6eoro cBera B CIIEKTP 3 2 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBaHnToBBIE SIBJICHUSA
51 HcnyckaHue U MOrJIoneHue CBeTa 4 1 bubnmoreka [JOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
32 Cpoeuue aTomHoro spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 s 7 1 1
FICPHBIC peakiviu https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznen 6. [loBTOopuTe1bHO0-000011a101IIUIT MOAY/Ib
[ToBTOpeHue u 060061IeHIE
6.1 cone )EaHI/IH Kypca (;I/ISI/IKI/I 3a7-9 9 2 bubmmoreia LIOK
' A1ep yp https://m.edsoo.ru/7f41a4a6
KJ1acc
Hroro no pazneny 9
OBHLIEE KOJIMYECTBO YACOB I10
- 102 3 27

ITPOTPAMME



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

7 KJIACC

Ne

n/n

Tema ypoka

IHOYPOYHOE IIVTAHUPOBAHUE

KoaunuyecTBO 4acosB

Konrpoabnbie = IIpakTHyeckue

B
cero padoThI padoThI

Jlara
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

®dusuka — HayKa O IpPUPOJE.
SIBnennsa npuponsl. dusnyeckue
SBJICHUS

https://m.edsoo0.ru/3¢9¢9366

Mexanndeckue, TEIUIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusznyeckre BEIUYUHBI U UX
HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenne
TeMIepaTypbl IPH MOMOIIN
KUJKOCTHOTO TEPMOMETpaA U
JaTYNKA TEMIEPATYPhI"

https://m.edsoo.ru/df1{6{b8

https://m.edsoo.ru/6185¢e41e

https://m.edsoo.ru/2312c¢9d7

Kaxk ¢usuka u qpyrue
€CTECTBEHHBIC HAYKH N3Y4aroT
npupoay. EcrecTBeHHOHayYHBIN
MeTOoJ o3HaHus. Onucanue
(bu3nUecKux SBICHUH ¢ TOMOLIbIO
Mozeen

VYpok-uccnenoanue "[IpoBepka
TUIIOTE3bI: JATBHOCTD MOJETA
IIapUKa, TYLEHHOTO

https://m.edsoo.ru/3842{3a4

https://m.edsoo.ru/145e7ble



https://m.edsoo.ru/3c9c9366
https://m.edsoo.ru/df1f6fb8
https://m.edsoo.ru/6185e41e
https://m.edsoo.ru/2312c9d7
https://m.edsoo.ru/3842f3a4
https://m.edsoo.ru/145e7b1e

TOPU30HTAIILHO, TEM OO0JIbIIe, YeM
OoJibIIe BhICOTA IMycKa"

Crpoenue BemectBa. OMbITHI,
JTIOKA3bIBAIOIINE TUCKPETHOE
CTPOEHUE BEIECTBA

I[BI/I}KCHI/IC JacTull BEIICCTBa

https://m.edsoo.ru/12a57dbb

https://m.edsoo.ru/bcdf4162

Ypok-uccnenoanue «OMbITHI 110
HAOJII0ICHUIO TEIIOBOTO
pacuIupeHust ra30B»

https://m.edsoo.ru/dc28d455

10

11

12

13

ArperaTHble COCTOSIHHSI BELLIECTBA

B3anMoCBs3b MKy CBOHCTBAMH
BEIIIECTB B Pa3HbIX arperaTHbIX
COCTOSTHHSIX U HX
aTOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOOCHHOCTH
arperaTHbIxX COCTOSIHUU BOJbI

MexaHnyeckoe IBUKEHUE.
PaBHOMEpHOE M HEpaBHOMEPHOE
JIBIKEHUE

Ckopoctbs. EnMHHLIBI cCKOpOCTH

https://m.edsoo.ru/93dd87d7

https://m.edsoo.ru/bb22e4a5

https://m.edsoo.ru/43ceab19

https://m.edsoo.ru/fdd6¢394

14

15

16

Pacuer IMyTH U BPpEMCHU ABHUXKCHUA

WNuepuus. 3aKkoH MHEPIIUH.
BzaumopeicTBue Ten Kak npuIrMHa
M3MEHEHUS CKOPOCTHU JIBUKEHUS
T

IInotHOCTE BemecTBa. Pacuer

Macchl B 00beMa Tella IO ero
IIJIOTHOCTHU

https://m.edsoo.ru/f1164e28

https://m.edsoo.ru/7b9b482¢

https://m.edsoo.ru/4cd7ale8



https://m.edsoo.ru/12a57dbb
https://m.edsoo.ru/bcdf4162
https://m.edsoo.ru/dc28d455
https://m.edsoo.ru/93dd87d7
https://m.edsoo.ru/bb22e4a5
https://m.edsoo.ru/43ceab19
https://m.edsoo.ru/fdd6c394
https://m.edsoo.ru/f1164e28
https://m.edsoo.ru/7b9b482e
https://m.edsoo.ru/4cd7a1e8

17

JlaboparopHas pabota
«Onpenenenue MIOTHOCTH
TBEPJIOTO TEIA»

https://m.edsoo.ru/766f1189

18

19

20

21

Pemenue 3axay o reme
"ITnotHOCTH BemecTna"

Cwita KaK XapakTepHUCTHKA
B3aumoencTaus Tei. Cuina
ynpyrocti. 3akoH ['yka

JlaboparopHas pabota «3yuenue
3aBHCUMOCTH PACTSDKCHHS
(medhopmariun) Npy>KUHBI OT
NPUIIOKCHHOUN CHITBI»

SBnenune tarorenus. Cuna
TSKECTH

https://m.edsoo.ru/3f769a5a

https://m.edsoo.ru/2546928c

https://m.edsoo.ru/atbd9bdd

https://m.edsoo.ru/5f763ae9

22

CBs13b MEXJly CUJION TSKECTH U
Maccoll tena. Bec tema. Pemenue
3aga4 o teMme "Cuna tsoxecta”

https://m.edsoo.ru/511ca9df

23

24

Cuiia TsKeCTH Ha APyrux
mwrageTax. Pusudeckue
XapaKTEPUCTUKH TIJIAHET

I/I3MepeHHe CHII. I[I/IHaMOMeTp

https://m.edsoo.ru/3841287b

https://m.edsoo.ru/t663912d

25

26

27

Bec tena. HeBecoMocTh

CrnoxxeHune AByX CHII,
HaIIPABJIEHHBIX 110 OJHON IPSMOM.
PaBHOEliCTBYIOIIIAS CHIT

Pemenue 3amau no reme
"PaBHonelicTBytOMIas cui”

https://m.edsoo.ru/594bb9cd

https://m.edsoo.ru/62elae35

https://m.edsoo.ru/78755da8



https://m.edsoo.ru/766f1f89
https://m.edsoo.ru/3f769a5a
https://m.edsoo.ru/2546928c
https://m.edsoo.ru/afbd9bdd
https://m.edsoo.ru/5f763ae9
https://m.edsoo.ru/511ca9df
https://m.edsoo.ru/384f287b
https://m.edsoo.ru/f6639f2d
https://m.edsoo.ru/594bb9cd
https://m.edsoo.ru/62e1ae35
https://m.edsoo.ru/78755da8

28

TpeHue CKOJIbKEHNS U TPEHUE
nokosi. TpeHue B mpupone u
TEXHHUKE

https://m.edsoo.ru/8481b4bd

29

JlaboparopHas pabota «3yueHue
3aBUCHUMOCTH CHJIBI TPEHUS
CKOJIB)KEHUS OT CHJIBI JIaBJICHUS U
XapakTepa CONPUKACAIOIIIXCS
MMOBEPXHOCTEI

https://m.edsoo.ru/99easSef7

30

31

32

33

34

Pemenue 3agau Ha onpeneneHue
PaBHOAECHCTBYIOLIEN CUJIIBI

Pemenue 3amau nmo remaM: «Bec
tenay, «I'paduueckoe
n300paxkeHue cuin», « CHIIbI,
«PaBHOAEHCTBYIOIIASL CHIDY

KonTponbhas pabota no remam:
«MexaHn4ecKoe JIBIKEHUEY,
«Macca, mIoTHOCTBY, «Bec Tenay,
«I'paduueckoe nzo0paxeHue
cuny, «CHIIbD

Hasnenue. CriocoObl yMEHbIICHUS
U YBEJIMYCHUS JJaBJICHUS
JlaBrienue ra3za. 3aBHCUMOCTD

JIaBJIEHM ra3a OT 00bEMa,
TEeMIIEPATypPhI

https://m.edsoo.ru/38b267b8

https://m.edsoo.ru/f2fbfbaa

https://m.edsoo.ru/33fe531c¢

https://m.edsoo.ru/e56bd875

https://m.edsoo.ru/41e7cacb

35

Ilepenaua naBieHust TBEPIBIMU
TCJIaMH, )KXUAKOCTAMMU U ra3aMu.
3akon [Tackans

https://m.edsoo.ru/cfb73461



https://m.edsoo.ru/8481b4bd
https://m.edsoo.ru/99ea5ef7
https://m.edsoo.ru/38b267b8
https://m.edsoo.ru/f2fbfbaa
https://m.edsoo.ru/33fe531c
https://m.edsoo.ru/e56bd875
https://m.edsoo.ru/41e7cacb
https://m.edsoo.ru/cfb73461

JlaBiieHUE B )KUJIKOCTH U Tase,

36 BBI3BAHHOE JIEUCTBUEM CUJIBI https://m.edsoo.ru/8e¢8367b5
TSDKECTH
Pemienue 3anay 1o reme

37 «JlaByieHrE B KUJIKOCTH U Tas3e. https://m.edsoo.ru/3c9f6fad
3akon [lackansy

38 CooOmmarommecs: Cocyapl https://m.edsoo.ru/384621b8

39 IM'mapaBauyeckuit mpecc https://m.edsoo.ru/f6417ca4

40 MaHOMeTpH\: Hopuusesoit https://m.edso0.ru/1f58766b
JKUJIKOCTHBIN HacocC
AtMmocdepa 3eminu. [Ipuannsl
CYILIECTBOBAHUS BO3AYIIHON

41 000J109kH 3eMIH. 3aBUCUMOCTh https://m.eds00.1ru/9249b692
aTMoc(hepHOro JaBICHHS OT
BBICOTHI HaJ[ YPOBHEM MOPsI

42 Bec Boznyxa. ATmochepHoe https://m.edsoo.ru/ccd4dads
JIaBJICHUE

43 Msmeperne atmocdeproro https://m.edsoo.ru/22f14fba
nasnenus. OneitT Toppuuernm
3aBUCUMOCTh aTMOC(HEPHOTO

44 JIABJIEHUS OT BBICOTHI HAJl YPOBHEM https://m.edsoo.ru/6¢48c524
MOpst

45 Bapomerp-aneponn. AtmocdepHoe https://m.edsoo.ru/e7a99517
JIaBJICHUE Ha PAa3JIMYHBIX BBICOTAX

46 Pemtere saza 0 TeMe https://m.edsoo.ru/c12835a8

"ATtmocdepHoe naBneHue"



https://m.edsoo.ru/8e8367b5
https://m.edsoo.ru/3c9f6fad
https://m.edsoo.ru/384621b8
https://m.edsoo.ru/f6417ca4
https://m.edsoo.ru/1f58766b
https://m.edsoo.ru/9249b692
https://m.edsoo.ru/ccd4dad5
https://m.edsoo.ru/22f14fba
https://m.edsoo.ru/6c48c524
https://m.edsoo.ru/e7a99517
https://m.edsoo.ru/c12835a8

47

JlericTBUE KUJIKOCTH U ra3a HA
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

https://m.edsoo.ru/ac71c7fa

48

JlaboparopHas paboTa
«OnpeneneHue BbITAIKUBAIOLIEH
CHUJIbI, ICCTBYIOLIEN HA TEJIO,
MIOTPY’KEHHOE B JKUIKOCTHY

https://m.edsoo.ru/3749d5cc

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanre 3aBUCUMOCTH Beca
TeNa B BOZAC OT 00bEMa
MOTPYKEHHOM B AKUJKOCTh YaCTH
TeJa

https://m.edsoo.ru/3¢11398¢

50

51

52

53

IInaBanue Ten

JlaGopaTtopHnas pabota
"KonctpyupoBanue apeomeTpa
WJIM KOHCTPYHUPOBAHUE JIOJKH U
omnpezeneHue eé
rpy30001bEMHOCTH"

Pemenue 3agau no remam:
«I1naBanue cynos.
Bosznyxomnasanuey, «/laBienue
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B»

Mexanuueckasi pabota

https://m.edsoo.ru/celf25ac

https://m.edsoo.ru/ce4a8f8a

https://m.edsoo.ru/3373694¢

https://m.edsoo.ru/8a8cac47

54

55

MomaocTts. EAUHUIIEI MOIITHOCTH
VYpoxk-uccnenopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOI Npu
noabEMe 1o JecTHUIe"

https://m.eds00.ru/4395592¢

https://m.edsoo.ru/8e9f821a



https://m.edsoo.ru/ac71c7fa
https://m.edsoo.ru/3749d5cc
https://m.edsoo.ru/3c11398c
https://m.edsoo.ru/ce1f25ac
https://m.edsoo.ru/ce4a8f8a
https://m.edsoo.ru/3373694e
https://m.edsoo.ru/8a8cac47
https://m.edsoo.ru/4395592e
https://m.edsoo.ru/8e9f821a

56

IIpocTsie MexaHu3Mmbl. Poryar.
PaBHOBecue cuit Ha peryare

https://m.edsoo.ru/1283aa34

57

KontponpHast pabora o Teme
«JlaBneHue TBEpABIX TEI,
KUJKOCTEH U Ta30By /
Bcepocculickas npoBepoyHas
pabora

https://m.edsoo0.ru/3¢391d99

58

PesepBHsbiit ypok. Pabora c
TeKCTaMHu 1o TeMe «JlaBieHue
TBEP/IBIX TEJ, KUIKOCTEH 1 ra30B»
/ Beepoccuiickast mpoBepoYHast
pabora

https://m.edsoo.ru/76988618

59

Pobruaru B TexHuke, ObITY U
npupoze. JlaboparopHas pabora
«HccnenoBanue ycioBHi
paBHOBECHSI pbIyara

0.5

https://m.edsoo.ru/85ed83cc

60

61

62

Pemenue 3amau o reme «Y CII0BUSA
paBHOBECHS pblUara

Koadduunent noneznoro
JefcTBUS MeXaHU3Ma.
JlaGoparopHas paboTa
«M3mepenune KII/] HaknoHHOM
TUTOCKOCTHY

Pemenue 3agau no reme "Paborta,
MorHocTb, KITI"

0.5

https://m.edsoo.ru/6d1cdc72

https://m.edsoo.ru/8a91d11d

https://m.edsoo.ru/ab3c7eaf

63

Mexannyeckas SHEpIHusl.
Kunetndeckas u noTeHIMaIbHAS
JHEPIUs

https://m.edsoo.ru/2delcc24



https://m.edsoo.ru/1283aa34
https://m.edsoo.ru/3c391d99
https://m.edsoo.ru/76988618
https://m.edsoo.ru/85ed83cc
https://m.edsoo.ru/6d1cdc72
https://m.edsoo.ru/8a91d11d
https://m.edsoo.ru/ab3c7eaf
https://m.edsoo.ru/2de1cc24

64

3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

https://m.edsoo.ru/92e9efac

65

YPpOK-3KCIIEPUMEHT IO TEME
"DKcneprMEeHTalIbHOE
onpeJieJICHue U3BMEHEHUS
KHHETUYECKON M TTOTSHIINAILHOM
SHEPryHU NMPU CKATHIBAHUU TEJIa MO
HaKJIOHHOM INTIOCKOCTH"

https://m.edsoo.ru/fbb989ba

66

67

68

KonTtponpsHnas pabora no Teme
«PaboTa 1 MOITHOCTb. DHEPTHUS»

Peseprurlit ypok. Pabora ¢
TEeKCTaMH 110 TeMe "MexaHu4ecKkoe
nBIKeHue"

Pesepruslit ypok. Paborta ¢
TekcTamu 1o Teme "Pabora.
Mo1uHOCTB. DHEprus"

https://m.edsoo.ru/1a4d3478

https://m.edsoo.ru/355411fe

https://m.edsoo.ru/281b265¢

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

12



https://m.edsoo.ru/92e9efac
https://m.edsoo.ru/fbb989ba
https://m.edsoo.ru/1a4d3478
https://m.edsoo.ru/355411fe
https://m.edsoo.ru/281b265e

8 KUIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
Tema ypoxa Kontposibubie  IIpakTHueckne oGpa3soBarebHbIe
n/n Bceero U3YyYeHUS
padoTbI padoThbI pecypcbl

OCHOBHBIE TTOJIOKCHUS
MOJICKYJISIPHO-KHUHETUYECKOM

1 2P 1 https://m.edsoo.ru/4b6b1523
TEOPHUH U UX OTIBITHBIE
MOATBEPKICHUS
Macca u pa3mep aTOMOB 1

2 P P 1 https://m.edso00.ru/51284758
MOJIEKYJI
Mopaenu TBEPAOTO, KUAKOTO U

3 ra3zo000pa3HOro COCTOSTHUN 1 https://m.edso0.ru/7236c99
BEIIIECTBA
OO®bsicHeHHE CBOICTB TBEPOTO,
YKUAKOTO U ra3000pa3HOro

4 COCTOSIHHM BEIIIECTBA HA OCHOBE 1 https://m.eds00.1u/94849842
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEeOpUH
Kpucrannuueckre u amopdHbie

5 p Po 1 https://m.edsoo.ru/5d25b3dd
Tena
CmaunBaHue U KalWJUIIPHOCTb.

6 P 1 https://m.edsoo.ru/8bb5494b
[ToBepXHOCTHOE HATSKEHHE

7 TeruioBoe pacluIMpeHne U CoKaThe 1 https://m.edsoo.ru/42dc6eaf
Temneparypa. CBs3b TeMneparypsl

8 CO CKOPOCTBIO TEIMIIOBOTO 1 https://m.edso0o.ru/767b611b

JBHXXCHUSA 4YaCTHI]



https://m.edsoo.ru/4b6b1523
https://m.edsoo.ru/51284758
https://m.edsoo.ru/7236c9f9
https://m.edsoo.ru/94849842
https://m.edsoo.ru/5d25b3dd
https://m.edsoo.ru/8bb5494b
https://m.edsoo.ru/42dc6eaf
https://m.edsoo.ru/767b611b

BuyTtpennsist sneprust. CriocoOsr
W3MEHCHUS BHYTPCHHEH SHEPriH

https://m.edsoo.ru/7al61b6d

10

11

12

Buae! Tennonepenaun
VYpok-koHpepeHus
"I[IpakTHUecKOE UCIIOIB30BaHUE
TEIUIOBBIX CBOICTB BEILIECTB U
MaTepuasoB B LIEJAX
sHeprocoepexeHus"

KomandecTBO TEIOTHI. Y aennHas
TCIIIIOCMKOCTD

https://m.edsoo.ru/e5c7ce2c

https://m.edsoo.ru/47298c48

https://m.edsoo.ru/eb498cle

13

YpaBHeHHE TEIUIOBOTO OalaHca.
TemrooOMeH 1 TEIII0BOE
paBHOBECHE

https://m.edsoo.ru/6aef5eca

14

JlaGopaTtopHnast pabota
"UccnenoBanue sBICHUS
Ter1000MeHa IpU CMEIIMBaHUH
XOJIOAHOU U ropsiueit BObI"

https://m.edsoo.ru/b1634a45

15

16

17

Pacuer xonuuecTBa TEIIOTHI,
HE00XO0IUMOTr0 JIJIsl HArPEeBaHUS
TeJa ¥ BBIACITISIEMOTO UM TIPH
OXJIaXKICHUH

JlaGoparopHas paboTa
"OnpeneneHue yaeabHOU
TEIIIOEMKOCTH BellecTBa"

SHCpF WS TOILUIMBA. Y AeIbHAas
TCIJIOTA CTOpaHUA

https://m.edsoo.ru/fd21c3d1

https://m.edsoo.ru/aabf9721

https://m.edsoo.ru/2cf8923b



https://m.edsoo.ru/7a161b6d
https://m.edsoo.ru/e5c7ce2c
https://m.edsoo.ru/47298c48
https://m.edsoo.ru/eb498c1e
https://m.edsoo.ru/6aef5eca
https://m.edsoo.ru/b1634a45
https://m.edsoo.ru/fd21c3d1
https://m.edsoo.ru/aabf9721
https://m.edsoo.ru/2cf8923b

18

[InaBnenue u oTBEpAECBaHUE
KPUCTAJNINYECKUX TeJl. Y IeJIbHAs
TEIUIOTa IUIABJIECHUS

https://m.edsoo.ru/5¢93abab

19

JlaboparopHas paboTa
"Onpenenenue yaenbHOU TeTIOThI
IUIaBJICHU JIpaa"

https://m.eds00.ru/9cb89b68

20

21

22

23

[Tapoo6pazoBaHue 1 KOHACHCALMSL.
Hcnapenne

Kunenue. Y aennHas TemjioTa
nap006pa30BaHH$1 1 KOHACHCAIluH.
3aBUCUMOCTh TEMIICPATYPhbL
KHUIICHUA OT aTMOC(bepHOFO
JaBJICHUA

BrnaxHnocts Bo3nyXa.
JlaGopaTopHnas pabota
"Onpenenenrie OTHOCUTENbHOU
BIIQXKHOCTH BO3ayxa"

Pemienne 3ama4d Ha OIIpCACIICHUC
BJIA’JKHOCTH BO3yXa

https://m.edsoo.ru/943361ac

https://m.edsoo.ru/e4c6ee3f

https://m.edsoo.ru/17eeb2af

https://m.edso00.ru/9197285d

24

[IpuHIMIBL pabOTHI TETIIOBBIX
nsurateneif. [lapoBas TypOuna.
JIBAraTens BHyTPEHHETO CTOPAHMS

https://m.edsoo.ru/al4f1dbc

25

26

KIIJI TenmoBoro gBurarers.
TenoBble ABUTATEIN U 3aIllUTa
OKpYXarolieil cpeasbl

3aKOH COXpaHEHUs U IPEBPAILICHUS
SHEPIruU B TEIUIOBBIX MPOLECCAX

https://m.edsoo.ru/c1c67641

https://m.edsoo.ru/89535ae3



https://m.edsoo.ru/5c93abab
https://m.edsoo.ru/9cb89b68
https://m.edsoo.ru/943361ac
https://m.edsoo.ru/e4c6ce3f
https://m.edsoo.ru/17eeb2af
https://m.edsoo.ru/9f97285d
https://m.edsoo.ru/a14f1dbc
https://m.edsoo.ru/c1c67641
https://m.edsoo.ru/89535ae3

27

IToaroroBka Kk KOHTPOJIBHOMN
pabote 1o Teme "TernoBsie
ABJIeHMS. MI3MeHeHne arperaTHbix
COCTOSIHUU BenrecTna'

https://m.edsoo.ru/dfea43fc

28

KonTtponpHas pabora o Teme
"TemnoBele aBiIeHuA. M3Menenue
arperaTHbIX COCTOSIHMI BelecTna"

https://m.edsoo.ru/64eb961f

29

30

31

DnekTpuzanus Tei. JIBa pona
IEKTPUICCKUX 3aPSIOB

YPOK-I/ICCHCHOBaHI/IC

"OnexkTpu3auus TeJa UHAYKIUEH U
MIpY CONTPUKOCHOBEHUU"

BSaHMOHeﬁCTBHe 3apPsAKCHHBIX TCII.

3axoH KynoHna

https://m.edsoo.ru/17ef865b

https://m.edsoo.ru/1de2a6dc

https://m.eds00.ru/9753¢836

32

DIIEKTPUUYECKOE TTOJIE.
HanpsskeHHOCTB IEKTPUYECKOTO
nosist. [IpuHIMn cynepnosunun
INEKTPUUYECKUX MOJIEH

https://m.edsoo.ru/46777{42

33

34

35

Hocurenu snektpuaeckux
3apsiIoB. DIIEMEHTAPHBIN 3apsil.
Crpoenue aToma

[TpoBOIHUKY U JUITEKTPUKH.
3aKOH COXpaHEHHUs
ANEKTPUUECKOTO 3apsiia

Pemienne 3ama4d Ha MMPUMCHCHUC
CBOICTB QJICKTPHUYCCKUX 3aps10B

https://m.edsoo.ru/d5afc8eb

https://m.edsoo.ru/f2d4al34

https://m.edsoo.ru/5e7ea9cc



https://m.edsoo.ru/dfea43fc
https://m.edsoo.ru/64eb961f
https://m.edsoo.ru/17ef865b
https://m.edsoo.ru/1de2a6dc
https://m.edsoo.ru/9753c836
https://m.edsoo.ru/46777f42
https://m.edsoo.ru/d5afc8eb
https://m.edsoo.ru/f2d4a134
https://m.edsoo.ru/5e7ea9cc

36

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyuiectBoBaHusl. MicTouHuKH
JJIEKTPUUECKOr0 TOKa

https://m.edsoo.ru/67367ddc

37

38

39

JIefiCTBHS DIIEKTPUYECKOTO TOKA

VYpoxk-uccinenosanue "Jleiictere
3JIEKTPUYECKOTO TOJIS Ha
MIPOBOJHUKHU U AUAJIEKTPUKHU"

DJIEKTPUUYECKUH TOK B MeTajuiax,
JKUIKOCTSIX U ra3zax

https://m.edsoo.ru/aele7251

https://m.edsoo.ru/1b724c3e

https://m.edsoo0.ru/23935322

40

41

42

43

DneKTpuyecKas 1erb 1 e€
COCTaBHBIC YaCTH

Cuna toka. JlabopatopHas pabota
"U3mepeHue u peryjivpoBaHue
CHJIBI TOKA"

DJEeKTpUYECKOe HapsKEHHE.
Bonbt™mertp. JIabopaTopHas pabora
"M3MepeHue U peryJIupoBaHue
HanpspkeHus"

ConpoTuBieHne MPOBOJHHKA.

VY 1enpHO€E CONPOTUBIICHUE
BELIECTBA

0.5

0.5

https://m.edsoo.ru/e19acc53

https://m.edsoo.ru/d67176b6

https://m.edsoo.ru/6a219¢ef¥

https://m.eds00.ru/98c 11226

44

JlaGopaTtopHnast pabota
"3aBUCUMOCTD 3JIEKTPUUECKOTO
COIIPOTHUBIICHUS POBOJHUKA OT
€ro JUIMHBI, TUIOIIAH
MOTNEPEYHOT 0 CEYCHUS U
MaTepuana”

https://m.edsoo.ru/8852b3cf



https://m.edsoo.ru/67367ddc
https://m.edsoo.ru/ae1e7251
https://m.edsoo.ru/1b724c3e
https://m.edsoo.ru/23935322
https://m.edsoo.ru/e19acc53
https://m.edsoo.ru/d67176b6
https://m.edsoo.ru/6a219ef8
https://m.edsoo.ru/98c1f226
https://m.edsoo.ru/8852b3cf

45

3aBUCUMOCTD CHJIBI TOKA OT
HanpspkeHus. 3akodH Oma juist
y4acTKa Ienu

https://m.edsoo.ru/224862ac

46

JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONPOTHUBIICHHS
pe3uCTOpa ¥ HAPSHKEHUS Ha
pe3ucrope"

https://m.edsoo.ru/8fbc7c5a

47

IlocienoBarenpHOE U
napajuieIbHOE COSTUHEHUS
MIPOBOJTHUKOB

https://m.edsoo.ru/73f4d541

48

JlaGopaTtopHast padota "I[IpoBepka
IIpaBUJIa CIIOKEHUS HAIIPSKECHUN
IIPU [10CJIEJOBATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

https://m.edsoo.ru/9fec21e2

49

50

51

52

JlaGopatopHas pabota "IIpoBepka
npaBuJjIa JUIsl CHITBI TOKA MTPH
napaieIbHOM COCMHEHUT
pe3uctopos"

Pemenue 3a1ay Ha IpUMEHEHHE
3akoHa OMa JJ1s pa3InyHOTO
COCANHCHUA HpOBO}IHI/IKOB

PaGota u momrHOCTH
DIIEKTPUIECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

JlaGopaTtopHnast pabota
"Onpeznenenue paboThl U
MOIIIHOCTH JJIEKTPUYECKOT0 TOKa"

https://m.edsoo.ru/6b9fd546

https://m.edsoo.ru/24e36972

https://m.edsoo.ru/821{4c5b

https://m.edsoo.ru/dd1d4d66



https://m.edsoo.ru/224862ac
https://m.edsoo.ru/8fbc7c5a
https://m.edsoo.ru/73f4d541
https://m.edsoo.ru/9fec21e2
https://m.edsoo.ru/6b9fd546
https://m.edsoo.ru/24e36972
https://m.edsoo.ru/821f4c5b
https://m.edsoo.ru/dd1d4d66

53

DNIEKTPUUYECKHE LIETTH U
NOTPEOUTEITH AIEKTPUUECKOM
sHepruu B ObITYy. KopoTkoe
3aMBIKaHHE

https://m.edsoo.ru/f4fle71a

54

ITocTossHHBIE MAaTrHUTHI, UX
B3aUMOJIENCTBUE

https://m.edsoo.ru/6e766¢29

55

56

VYpoxk-uccinenosanue "M3yuenue
MOJICH MOCTOSTHHBIX MarHUTORB"

MaruutHoe nosie. MarautHoe

noJjie 3eMJIN U €ro 3HaUECHUE IS
JKA3HU Ha 3emiie

https://m.edsoo.ru/3ab2bd56

https://m.edsoo.ru/34fb13d5

57

[ToaroroBka K KOHTPOJIBHON
pabote 1o Teme "DIeKTpUUECcKue
3apsiibl. 3apsKEHHBIE TeJla U UX
B3auMonencTsusl. [10CTOSHHBIH
3JIEKTPUYECKUN TOK"

https://m.edsoo.ru/325ebb45

58

59

KonTponbHas pabora no teme
"DnexTpudeckue 3apssl.
3apsKEHHBIE TeNla U UX
B3auMonencTsus. IlocTtoaHHbIN
JNEeKTpUUECcKuil TOK" /
Bcepoccuiickas npoBepoyHas
paborta

PesepBHblit ypok. Pabota c
TekcTaMu 110 TeMe "T1oCcTOsSHHBIM
AIIEKTpUYECKHii TOK" /
Bcepoccuiickas npoBepoyHas
paborta

https://m.edsoo.ru/18b3ac5f

https://m.edsoo.ru/713efeab



https://m.edsoo.ru/f4f1e71a
https://m.edsoo.ru/6e766c29
https://m.edsoo.ru/3ab2bd56
https://m.edsoo.ru/34fb13d5
https://m.edsoo.ru/325ebb45
https://m.edsoo.ru/18b3ac5f
https://m.edsoo.ru/713efeab

60

OmneiT OpcTena. MaruuTtHoe nose
JIEKTPUUECKOro Toka MarHuTHoe
H0JI€ KaTyIIKU C TOKOM

https://m.edsoo.ru/c81d38dd

61

[IpuMeHenue 31eKTpOMarHuToB B
texauke. Jlaboparopuas pabota
"N3y4yeHue neicTBUS MarHUTHOTO
I0JIsI HA IPOBOJHMK C TOKOM"

0.5

https://m.edsoo.ru/d4f9896¢

62

63

DIIEeKTPOABUTATEIb IIOCTOSTHHOTO
ToKa. Mcrons3oBanue
ANEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA
Tpancnopre. JlabopaTopHas
pabota "KoHcTpyupoBanue u
u3ydyeHue paboThl
aJeKTpoaBUTaTes"

Omnbrter @apazes. 3akoH
3JIEKTPOMArHUTHOW MHyKLIHH.
IIpaBuio Jlenua

https://m.edsoo0.ru/9¢99a4b7

https://m.edsoo.ru/2981eldb

64

Dnektporereparop. CrocoOs
MOJTYYCHHUS DIIEKTPUIECKON
SHEpPruu. DIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX
SHEepruu

https://m.edso00.ru/d926dc7f

65

[ToaroroBka Kk KOHTPOJIBHOM
paborte no Teme "DNeKTprUUecKue u
MarduTHble SBiIeHUS"

https://m.edsoo.ru/e35e6336

66

KonTponbhas pabota no teme
"DJIeKTpUUECKUE U MAarHUTHBIS
SIBJICHUS"

https://m.edsoo.ru/fc544d96



https://m.edsoo.ru/c81d38dd
https://m.edsoo.ru/d4f9896c
https://m.edsoo.ru/9c99a4b7
https://m.edsoo.ru/2981e1db
https://m.edsoo.ru/d926dc7f
https://m.edsoo.ru/e35e6336
https://m.edsoo.ru/fc544d96

PesepBHblii ypok. Pabora c

67 TekcTaMu 110 TeMme "TernoBbie 1 https://m.edsoo.ru/7d3485¢1
SIBJICHUS"
PesepHblii ypok. Pabora c
68 TEKCTaMH 110 TeMe "MarauTHkIe 1 https://m.edsoo.ru/46a7afas
SIBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

[TPOT'PAMME



https://m.edsoo.ru/7d3485e1
https://m.edsoo.ru/46a7afa5

9 KUIIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
oOpa3oBaTejibHbIE

pecypchbl

Mexanndeckoe OBMIKEHHUE.
MarepuanbHas TO4Ka

Cucrema orcuera.
OTHOCUTEIBLHOCTh MEXaHHUYECKOT'O
JABHMXXCHUA

PaBHOMepHOE NpAMONTHHEHHOE
JIBUKCHHE

https://m.edsoo.ru/54c98fca

https://m.edsoo.ru/5¢869dc5

https://m.edsoo.ru/bc342e86

HepaBHoMepHOE pAMOIMHENHOE
nBwxenue. CpenHss u
MI'HOBEHHAs1 CKOPOCTh

https://m.edsoo.ru/9d51e741

IIpssMonuHeliHOE
PaBHOYCKOPEHHOE JIBHKEHUE.
VYckopenue

CKOpOCTh MPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JBMKEHHUS.
I'padux ckopocTH

JlaGoparopHas paboTa
"Onpenenenne yCKOpeHus Tena
IPU PAaBHOYCKOPEHHOM JIBH)KEHUU
M0 HAKJIOHHOM MJIOCKOCTH"

https://m.edsoo.ru/cbb4116b

https://m.edsoo.ru/2¢456185

https://m.edsoo.ru/dfd66¢69

CBo0Ooguoe magenne tei. OIbIT
T'anumnes

https://m.edsoo.ru/163c¢f472



https://m.edsoo.ru/54c98fca
https://m.edsoo.ru/5c869dc5
https://m.edsoo.ru/bc342e86
https://m.edsoo.ru/9d51e741
https://m.edsoo.ru/cbb4116b
https://m.edsoo.ru/2c456185
https://m.edsoo.ru/dfd66c69
https://m.edsoo.ru/163cf472

PaBHOMEpHOE ABMXKEHUE IO
okpyxHoctu. [lepuon u yacrora

9 . https://m.edsoo.ru/7a978b7a
oOpartenus. JIuneiinas u yrioBas
CKOPOCTH

10 LlenTpocTpeMHUTENIBHOE YCKOPEHUE https://m.edsoo.ru/21f74al3
[1epBbrii H .Be

11 DBRIH SAKOH HIBIOTOHA. DEKTOP https://m.edso00.ru/8776289d
CHJIBI
Bropoii 3akon HeroToHa.

12 B https://m.edso00.ru/6b639d94
PaBHOpelicTBYIOMIAs CHITa
T i H .

13 PETHH SAKOH HIbIOTOHA https://m.edsoo.ru/6155617¢
Cyrnieprio3unust Cuit
P

14 CHICHHC S2/1a7 Ha NPHMEHCHIe https://m.edsoo.ru/52e8393d
3akoHOB HploTOHA

15 Cwuita ynpyroctu. 3akon ['yka https://m.edsoo.ru/ef3a2d7f
P C

16 CLICHHE 3aAaT 1O Teme AT https://m.edsoo.ru/3bf34e6¢
YOPYTOCTH
JlaGoparopHas paboTa

17 «OmnpeneneHne KeCTKOCTU https://m.edsoo.ru/aa6e6bce3
PYKUHBDY

18 Cuiia TpeHust https://m.edsoo.ru/67bcdefb
P C

19 CLICHHE 3aAAT 1O Tene At https://m.eds00.ru/97¢5¢938
TPEHUSD»
JlaGopartopHas paboTa

20 "Onpenenenne kodpduimenta https://m.edso0.ru/78ff698¢c
TPEHUs CKOJIbXKEHUs"
Pemenne 3amay mo teme "3aKOHEI

21 Herorona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/885c63el

TpeHUs"



https://m.edsoo.ru/7a978b7a
https://m.edsoo.ru/21f74a13
https://m.edsoo.ru/8776289d
https://m.edsoo.ru/6b639d94
https://m.edsoo.ru/6155617e
https://m.edsoo.ru/52e8393d
https://m.edsoo.ru/ef3a2d7f
https://m.edsoo.ru/3bf34e6c
https://m.edsoo.ru/aa6e6bc3
https://m.edsoo.ru/67bcdefb
https://m.edsoo.ru/97c5c938
https://m.edsoo.ru/78ff698c
https://m.edsoo.ru/885c63e1

22

CuJia TSDKECTH U 3aKOH
BCEMHUPHOT'O TATOTCHHUS.
YckopeHre cBOOOHOTO TaICHHUS

https://m.edsoo.ru/c4cba3c3

23

Ypoxk-koudepenuus "/[Bmxenue
TEJI BOKPYT TPaBUTALIMOHHOTO
nentpa (CosiHeuHast cUCTEMA).
lNanakTukn"

https://m.edsoo.ru/6a48e5¢c3

24

25

26

27

28

Pemenne 3amau nmo treme "Criia
TSDKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

HepBa;I KOCMHNYCCKaA CKOPOCTh.
HesecomocTs u MEeperpy3Kku

PaBHoBecue MaTepHaHBHOﬁN TOYKH.

AOGCONIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOTO TENa C
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cunsl. LlenTp Tsxectu

PaBHOBecue MaTepI/IaJ'IBHOI\/f TOYKH.

AOGComoTHO TBEPAOE TEIO.
PaBHOBecue TBEpIOTO TEIIA C©
3aKpEIIEHHONW OCBIO BPALLEHUS.
MowmeHT cuisl. LeHTp TsKECTH

Pemenue 3amau nmo teme "MoMeHT
cuibl. LleHTp TsxecTn"

https://m.edsoo.ru/8b4d9{83

https://m.edsoo.ru/5f38dba5s

https://m.edsoo.ru/a351cela

https://m.edsoo.ru/6872abf4

https://m.edsoo.ru/77b2¢6¢5

29

[ToaroroBka Kk KOHTPOJIBHON
pabote mo Teme "MexaHnuecKoe
nBmKenne. Bizanmoneiicrsue ten"”

https://m.edsoo.ru/2bafb487



https://m.edsoo.ru/c4cba3c3
https://m.edsoo.ru/6a48e5c3
https://m.edsoo.ru/8b4d9f83
https://m.edsoo.ru/5f38dba5
https://m.edsoo.ru/a351ce1a
https://m.edsoo.ru/6872abf4
https://m.edsoo.ru/77b2c6c5
https://m.edsoo.ru/2bafb487

30

KonTtponpHas pabora o Teme
"MexaHn4YecKoe IBUKEHHUE.
Bs3aumogeiictBue Ten"

https://m.edsoo.ru/fc25194b

31

HNmnynsc Tena. UMItyasc CUibL.
3aKOH COXpaHEHMsI UMITYyJIbCA.
VYipyroe u Heynpyroe
B3auUMOJICUCTBUE

https://m.edsoo.ru/251e6f13

32

33

Pemenue 3anau no teme "3akoH
COXpaHEHHUs uMIryJpca'

Ypok-koHpepenius "PeaktuBHOe
JIBU>KEHUE B PUPO/JIC U TEXHUKE"

https://m.edsoo.ru/c3cceebl

https://m.edsoo.ru/8b5e27f1

34

Mexannueckas paboTa u
MOIIIHOCTh

https://m.edsoo.ru/848ba637

35

36

37

Pabota cuibl TSKECTH, CHIIBI
YIPYTOCTH U CUJIbI TPEHUS

JlaGoparopHas paboTa
«Ormpenenenue padbOThI CUIIBI
TPEHUs PU PAaBHOMEPHOM
JIBYDKEHUH TeJa 110
TOPU30HTAIBHON TOBEPXHOCTU

CBs3b 3HEPTUH U PaOOTHI.
[TorennuanbHas FHEPTUs

https://m.edsoo.ru/d7a7¢555

https://m.edsoo.ru/667c¢837¢

https://m.edsoo.ru/84817179

38

Kunernueckas sneprus. Teopema
0 KMHETUYECKON SHEPTUU

https://m.edsoo.ru/24d61ab5

39

40

3aKOH COXpaHEeHMsI SHEPTUU B
MEXaHUKE

JlaGopatopHas pabora «3yuenue
3aKOHA COXPAHEHUS SHEPTHUID)

https://m.edso00.ru/24661129

https://m.edsoo.ru/48838ca3



https://m.edsoo.ru/fc25194b
https://m.edsoo.ru/251e6f13
https://m.edsoo.ru/c3cceeb1
https://m.edsoo.ru/8b5e27f1
https://m.edsoo.ru/848ba637
https://m.edsoo.ru/d7a7c555
https://m.edsoo.ru/667c837e
https://m.edsoo.ru/84817179
https://m.edsoo.ru/24d61ab5
https://m.edsoo.ru/24661f29
https://m.edsoo.ru/48838ca3

41

Konebarensnoe JBUKCHHUEC U €TO
XapaKTCPUCTHKHU

https://m.edsoo.ru/7b9859af

42

43

44

3aryxaromue KoieOaHusl.
Brinyxiennbie Konebanus.
Pe3onanc

MaremaTuyeckuil U Npy>KUHHBINA
MasiTHUKU

YPOK-I/ICCHCHOBaHI/IC
«3aBUCUMOCTh nepuoaa
KOJIEOAHHH OT KECTKOCTH
IMIPY>XUHBI 1 MACChI I'py3a»

https://m.edsoo.ru/ad17f942

https://m.edsoo.ru/4a6aa385

https://m.edsoo.ru/b1c7271b

45

[IpeBpamienue 3Hepruu npu
MEXaHUUYECKUX KOJIEOaHUsAX

https://m.edsoo.ru/8544337¢

46

JlaGopaTtopHnast pabota
«Omnpenenenre 4aCTOTH U
nepuo/ia KojeOaHui mMpyKUHHOTO
MassTHHUKa»

https://m.edsoo.ru/bald1d48

47

48

49

JlaGopatopHas pabota «IIpoBepka
HE3aBUCHUMOCTH TEpHO/Ia
Kosie0aHul rpy3a, MOABEIIEHHOTO
K HUTH, OT MacChl Tpy3a»

Mexanndeckue BoJIHEL. CBoOMCTBA
MexaHU4ecKux BoJH. [IpononbHbIe
Y TIOTIEPEYHBIE BOJTHBI
Ypok-koHpepeHIus
"MexaHn4YeCKHUE BOJIHBI B TBEPIOM
tene. CeficMuyecKre BOIHEL"

https://m.edsoo.ru/5d34e65f

https://m.edsoo.ru/8ed367¢7

https://m.edsoo.ru/ebd8d7b6



https://m.edsoo.ru/7b9859af
https://m.edsoo.ru/ad17f942
https://m.edsoo.ru/4a6aa385
https://m.edsoo.ru/b1c7271b
https://m.edsoo.ru/8544337e
https://m.edsoo.ru/ba1d1d48
https://m.edsoo.ru/5d34e65f
https://m.edsoo.ru/8ed367e7
https://m.edsoo.ru/ebd8d7b6

50

3ByK. Pacnipoctpanenue u
OTpaKEHHE 3BYKa

https://m.edsoo.ru/8a594969

51

52

53

Ypok-uccnenoBanue
"Habmnroenue 3aBUCUMOCTH
BBICOTBI 3ByKa OT 4acTOTHI"

['poMKOCTb 3ByKa U BHICOTA TOHA.
AKyCTUYECKUI PE30HAHC
Ypok-koHpepenius "YnbpTpa3Byk
U MHPa3BYK B IPUPOJIE U
TeXHUKe"

https://m.edsoo.ru/2b95{238

https://m.eds00.ru/699¢3612

https://m.edsoo.ru/ffc5cbba

54

[ToaroroBka K KOHTPOJIBHON
pabore 1o Teme "3aKOHbI
coxpaHeHus. MexaHu4yeckue
Kosie0aHusl U BOJTHBI"

https://m.edsoo.ru/b347159¢

55

KonTtponsHast pabora o Teme
"3aKOHBI COXpaHEHUS.
MexaHandeckue KojaeOaHus u
BOJIHBI"

https://m.eds00.ru/e9924b5e

56

57

DIIeKTPOMarHuTHOE TOJIE.
9HeKTpOMaFHI/ITHBI€ BOJIHBI
CBoiicTBa 3JIEKTPOMArHUTHBIX
BOJIH

https://m.edsoo.ru/45bbd19b

58

VYpok-koHpepenmus "llxana
ANIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue
ANIEKTPOMATHUTHBIX BOJIH AJIs
COTOBOI1 cBs3K"

https://m.edsoo.ru/48f68a2d



https://m.edsoo.ru/8a594969
https://m.edsoo.ru/2b95f238
https://m.edsoo.ru/699e3612
https://m.edsoo.ru/ffc5cbba
https://m.edsoo.ru/b347159e
https://m.edsoo.ru/e9924b5e
https://m.edsoo.ru/45bbd19b
https://m.edsoo.ru/48f68a2d

59

Ypok-uccinenoranue "N3yuenue
CBOWCTB 3JICKTPOMAarHUTHBIX BOJIH
C MIOMOUIBIO MOOHITBHOTO
tenedona"

https://m.edsoo.ru/3cfac84a

60

Pemenue 3agau Ha onpeneneHue
HaCTOThI U JJIMHBI
3JIEKTPOMAarHUTHOW BOJIHBI

https://m.edsoo.ru/ebe362a6

61

62

63

64

DneKTpOMarHuTHas pupo/ia
cBera. CkopocTh cBeTa. BomHoBbIE
CBOMCTBA CBETA

HcTounuku cBerta.
[Ipamonuneitnoe
pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIyHsl

3aKOH OTpa)K€HUs CBETa. 3epKaia.
Pemienue 3a1au Ha npUMeEHEHUE
3aKOHA OTPAKEHUS CBETA
ITpenomnenue cBera. 3aKoH
MPEJIOMJIEHUS CBETA

https://m.edsoo.ru/ecb99257

https://m.edsoo.ru/f3de5613

https://m.edso00.ru/45e9{872

https://m.edsoo.ru/3c¢5f915

65

ITommHOE BHYTpEHHEE OTPAKEHUE
cBera. Mcronp30BaHue IOJTHOTO
BHYTPCHHET'O OTPAKCHUA B
OINITHYCCKUX CBETOBOJIAX

https://m.edsoo.ru/4e43afa2

66

JlaGopaTtopHnast pabota
"HccnenoBanve 3aBUCUMOCTH yTJIa
MPEIOMJIEHUS] CBETOBOTI'O JIyda OT
yTriia maaCHus Ha rpaHrule

nn

"BO3/1yX-CTEKJIO

https://m.edsoo.ru/835faed9



https://m.edsoo.ru/3cfae84a
https://m.edsoo.ru/ebe362a6
https://m.edsoo.ru/ecb99257
https://m.edsoo.ru/f3de5613
https://m.edsoo.ru/45e9f872
https://m.edsoo.ru/3c5ff9f5
https://m.edsoo.ru/4e43afa2
https://m.edsoo.ru/835faed9

67

68

Ypok-koHpepeHuus
"Mcnonp30BaHueE IMOJTHOTO
BHYTPEHHETO OTPAKCHHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBS3b"

JInasel. OnTHYeCKas CHIIa JIMH3BI

https://m.edsoo.ru/2ce88641

https://m.edsoo.ru/c6451cf4

69

70

71

[TocTpoenune n3o0paxeHuit B
JMH3aX

JlaGopaTopHnas pabota
"OnpeneneHue GOKyCHOro
paccTOSHUS ¥ ONITUYECKON CHIIBI
cobuparomiei JTuH3bI"

Ypok-koHpepenmus "OnTuueckue
JIMH30BBIC TPHOOPHI"

https://m.edsoo.ru/3b4b5e4f

https://m.edsoo.ru/911a47cb

https://m.edsoo.ru/5b79227a

72

73

74

['ma3 xak onruyeckas cucrema.
3penue

Ypok-kondepentus "JlepexTs
3peHus. Kak coxpanurts 3peHue"
Pasnoxenue 6enoro csera B
cnektp. Onbitel HptoToHA.
CrnoxeHne CeKTPAIbHBIX [IBETOB.
Hucniepcus ceera

https://m.edsoo.ru/d7aa88af

https://m.edsoo.ru/4dc7b213

https://m.edso00.ru/6eb8b874

75

JlaGopaTtopHast pabota "OMBITHI 11O
pa3IokKEHUIO OENOro CBEeTa B
CIEKTp ¥ BOCIIPUSATHIO LIBETA
IPEIMETOB MPH UX HAOIIOJCHUN
yepe3 1IBETOBbIE (PUIBTPHI"

https://m.edsoo.ru/b4867994
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VYpok-npaktukyM "BoaHoBbIE

76 CBOICTBA CBETA: JUCIIEPCHS, https://m.edsoo.ru/1b4e5e¢94
uHTepdepeHus u audpaxuus”
O Pesepdopna

77 TIpITE! pdopaa u https://m.edsoo.ru/c36effb5
MJIaHeTapHasi MOJIeIb aToMa
IToctynarel bopa. Moaens atoma

78 y p a https://m.edsoo.ru/d5e656ba
bopa
Hcnyckanue 1 MOTJIOUICHUE CBETa

79 atomoM. KBaHnTel. JInHeiuaTeie https://m.edsoo.ru/9fb5689b
CIIEKTPBI
VYpok-nipaktuxkyM "HaOmronenue

80 p p y " A https://m.edsoo.ru/83b9a577
CIIEKTPOB UCITYCKAHUS

81 PamnoakTUBHOCTE U €€ BUIBI https://m.edsoo.ru/8e¢724769
CtpoeHne aTOMHOTO a.

82 TPOCHHE GTOMHOTO 3P hitps://m.edsoo.ru/2d85bef3
Hyxnonnas monens
Panmoa € ImpeBpare .

&3 FIMOAKTHBHBIC NPEBPATLeHHs https://m.edsoo.ru/8b56a71d
H30Tonm!
Pemienue 3agad mo reme:

84 | 8 " https://m.edsoo.ru/f241bbdc

PannoakTuBHBIE IPEBpaIICHUS

85 [Tepuona monypacmnana https://m.edsoo0.ru/523a9317
VYpok-koHpepeHuus

86 "PannoakTBHBIC U3TyUEHUS B https://m.edsoo.ru/4eadf6ed
IIPUPOJE, MEAUIIMHE, TEXHUKE"
Snepuble peakuuu. 3aKOHBI

87 COXpaHEHUs 3apsiA0BOro U https://m.edsoo.ru/c4cbe7ee
MacCOBOI'0 YHCEN
DHeprus CBSA3U aTOMHBIX SLIED.

88 p Aep https://m.edsoo.ru/734f11cl

CBs3b MacCHI U OHEPIruun
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&9

Pemrenue 3agad mo reme
"Anepubie peakuun"

https://m.edsoo.ru/5efa6f52
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91

92

93

94

95

Peakium cunTe3a u gelIeHUs AACP.

Wcrounuku sneprun ConHua u
3BE3 ]

Ypok-koubepenius "AnepHas
sHepreTuka. JlencTus
PaAMOAKTHUBHBIX U3JTyUYEHUHN Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka K KOHTPOJIHHOU
pabote 1o Teme
"DJIeKTPOMarHuTHOE MOJIE.
DIIeKTPOMArHUTHBIE BOJTHBI.
KBanrtoBeie siBneHus"

KonrponbHas pabora no reme
"DIeKTpOMarHuTHOE MOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI.
KBanTtoBeie siBneHus"

[ToBTOpenue, o6o0IIEHHE.
JlaGopatopHble paboThI IO Kypcy
"B3aumoneicteue ten"

[ToBTOpeHnue, 06061IEeHNE.
Pemenue pacueTHbIX U
KaueCTBEHHBIX 3a/1a4 I10 TEME
"TemnnoBsie mporecch"”

https://m.edsoo.ru/2d7262c2

https://m.edsoo.ru/bd4bbe5e

https://m.edsoo.ru/d9f1261a

https://m.edsoo.ru/7231a58d

https://m.edsoo.ru/8b45d684

https://m.edsoo.ru/d3248943

96

[ToBTOpeHue, 0600IICHNE.
Pemenne pacueTHsIxX U
KauyeCTBEHHBIX 3aJ1a4 110 TEME
"KIIJI TerioBeIX aBUrarencii”

https://m.edsoo.ru/28f67bc4
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[ToBTOpenue, oboOIICHNKE.
Pemennie pacueTHbIX U
KaueCTBEHHBIX 3a/1a4 110 TEME
"KII/ snexkrpoycTtaHoBOK"

https://m.edsoo0.ru/39914911

98

[ToBTOpenue, o6oOIIeHNKE.
JlaboparopHble pabOTHI IO KypCy
"CBeToBbI€ sIBJICHUS"

https://m.edsoo.ru/1cd92¢22

99

100

101

[ToBTopenue, 0600menune. Pabora
C TEKCTaMH 110 TeMe "3aKOHbI
COXPAaHEHHUS B MEXaHUKe"

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

[ToBTOpenue, 0600meHue. PaGora
¢ TekctamMu o teme "CBETOBBIE
siBjIeHus"

https://m.edsoo.ru/f7e3£69d

https://m.edsoo.ru/497cclc6

https://m.edsoo.ru/5986dca?

102

[ToBTOpenue, 0606menue. Pabora
¢ TekcTamH 110 Teme "KBaHToBas u
sanepHas Gusuka'

https://m.edsoo.ru/6d32eedf

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102
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IMPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHON MIPOI'PAMMBI OCHOBHOI'O

OBHIEI'O OBPA30BAHUA

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOW MPOrPaMMbl OCHOBHOTI'0 00111€r0
oOpa3oBaHus

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUSA

PpasiiniaThb ABJICHHUSA 110 OMMUCAHUIO UX XAPAKTCPHBIX CBOICTB U Ha
OCHOBC OIIbITOB, JACMOHCTPUPYIOIIUX JaHHOC q)HSquCKOG

SIBJICHUC

pacrno3HaBaTh NPOSIBICHUE M3YUEHHBIX (U3UYECKUX SIBJICHUHA B
OKpY’)KalollleM MHpe, B TOM uucie (U3NYECKUe SBJICHUSA B
IpUpPOZAE, MPU 3TOM MEPEBOJUTH IPAKTHUUECKYIO 3ajadyy B
yueOHy10, BBLIEIATh CYIIECTBEHHbIE CBOWMCTBA (NPU3HAKM)

(bu3HYECKUX SIBICHUN

OIMCHIBATh M3Y4YEHHbIE CBOWCTBA TeJl U (PU3MUECKUE SIBICHMS,
UCTIOJNIBb3Ysl (PU3UYECKUE BEIMYMHBI, IPU OMNHCAHUU IMPABHIBHO
TPAaKTOBaTh (PU3MUYECKUIM CMBICT MCIOJIb3YEMbIX BEIWYHMH, HX
0003HAaYEHUsI M EIUHUIBl (PU3MYECKUX BEIMYMH, HaXOAWTh
(bopMysBl, CBSA3BIBAIOIIME JAHHYIO (U3MUYECKYIO BEIMUYUHY C
JpYyTMMHU  BEJIMYMHAMH, CTPOUTh  TIpa@UKud  HM3YUYEHHBIX

3aBHCHUMOCTEM (1)I/I3I/I‘leCKI/IX BCIINMYHH

XapaKTCPU30BaATh CBOMCTBA TE€NI , (I)I/BI/ILICCKI/IG SABJICHUA U
IMPpOLECChI, HUCIIOJB3YySAd HM3YUCHHBLIC 3aKOHBI, IMPU 3TOM OaBaTb
CJIOBCCHYHO (I)OpMy.]'II/IpOBKy 3aKOHa MW  3aIIMChIBAaTh €ro

MaTEMaTUUCCKOC BBIPAXKCHHUC

7 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

1.1

1.2

1.3

1.4

1.5

1.6

OOBACHATh (U3NYECKUE SIBICHUS, NMPOLECCHl U CBOWMCTBA TEI, B
TOM 4YHMCIIE M B  KOHTEKCT€  CHUTyallUd  IPaKTHUKO-
OPHUEHTHPOBAHHOT O Xapakrepa: BBISIBIIATh MIPUINHHO-
CJICZICTBEHHBIE CBS3H, CTPOUTH OOBsICHEHUE U3 1 — 2 JTOrHYeCcKuX
miaroB ¢ omnopoit Ha 1 — 2 U3y4EeHHBIX CBOWCTBA (U3MYECKUX

HBHCHHﬁ, (I)I/ISI/ILICCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTH




1.7

pemaTth pacu€THbIe 3aa4u B | — 2 nelcTBUS, UCTIONB3YS 3aKOHBI
u GopMyIibl, CBA3BIBAIOIINE (PU3UUYECKHE BEIMYUHBI: HA OCHOBE
aHalM3a YCIOBUSA 3aJayd  3allMChIBaTh KpaTKOE YCJIOBHE,
MOJICTaBIATh (PU3UYECKUE BEIMYUHBI B (OPMYIIBI U MPOBOIUTH
pacuéThl, HAXOMUTh CIPABOYHBIC JAaHHBIC, HEOOXOJMMBIE IS
peuieHusl 3a7ad, OLIEHUBATh PEAJTUCTUYHOCTh IOJYYEHHOU

(hu3HUECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOYXKHO PEIIUTH MPU TOMOIIU
(u3MYECKUX METOJIOB, B OINMCAHUU HCCIENOBAHUS BBIICIATDH
MPOBEPSIEMOE  MPEAIOoJIOKEHUEe (TUIOTE3y), pa3iuyaTth U
HMHTEPIPETUPOBATH OMYyUYEHHBINH PE3yNbTaT, HAaXOAUTh OIIHMOKH B

XO0J¢€ OIlbITa, ACJIaTh BBIBOJBLI I10 €TI0 pE3yJjibTaTaM

1.9

MPOBOJIUTH OTBITH 10 HAOIOACHUIO (DPU3MUYECKUX SIBICHUH WIIH
(¢u3nuecKkux CBOWCTB Ten: (OpPMYyIHUPOBATh IPOBEPSEMBbIC
MPENOI0KEeHNs, COOUPaTh YCTAHOBKY U3 MPEIIOKESHHOTO
00Opy/OBaHUs, 3alMChIBATh XOJ ONbITa U (HOPMYIHPOBATH

BBIBOBI

1.10

BBIIIOJIHATH MIPSIMbIE U3MEPEHNUS C UCIIOJIB30BAaHUEM aHATIOTOBBIX U
nuGpPOBBIX NPUOOPOB, 3alMCHIBATh IOKa3aHUs MPUOOPOB C

y4€TOM 33JaHHON aOCOIIOTHON MOTPEIIHOCTH U3MEPEHHH

1.12

MPOBOJIUTh HCCIIEJOBAHUE 3aBHCHUMOCTU OJHOM (U3UUECKOM
BEJIMYMHBI OT JAPYroil C HCIOJIb30BAHHEM MPSMBIX HW3MEpPEHUH,
y4acTBOBATh B IJIAHUPOBAHUM Y4eOHOT0 MCCIIEJOBaHUS, COOMPATh
YCTAaHOBKY U BBINOJHATh U3MEPEHUs, CIEAys MpPeIIoKEHHOMY
IU1aHy, (UKCHpPOBaTh pE3yibTaThl MOJYYEHHOH 3aBUCHUMOCTH
(bU3MYECKUX BEIMYUH B BUJIE TPEJIOKEHHBIX TaOIUI U TPa(UKOB,

ACJIaTh BbIBOABI 1O PE3yJIbTaTaM UCCIICAOBAHUA

MIPOBOJIUTH KOCBEHHBIE U3MEPEHHs (PU3HMUECKUX BETUYHNH, CIEIys
MPEMIOKEHHONM WHCTPYKLIMHM: TPU BBITOJIHEHUM W3MEPEHUHN
coOMpaTh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY M  BBIYHCIATH

3HAYEHNE UCKOMOW BEIUYUHEI

1.13

1.14

coOnroAaTh MpaBuUja TEXHUKH O€30MacHOCTU MpH padoTe C
1a00paTOPHBIM 000pyT0BaHHEM
yKa3blBaTh TMPUHIMIBI JCHCTBUS TNPHUOOPOB U TEXHHUUYECKUX

YCTPOMCTB, XapaKTepU30BaTh MPUHLUIBI JEHCTBUS H3yYEHHBIX




npuOOPOB U TEXHUYECKHX YCTPOMCTB C MOMOIIBIO UX OIMHMCAHMUS,
UCHOJb3ysd 3HAHUS O CBOWCTBaX (U3WYECKUX SBICHUH W

HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

1.15

1.16

1.17

1.18

MPUBOAMUTH TMPHUMEPH (HAXOIUTh HH(POPMALHUIO O MPHUMEPAX)
IIPAKTUYECKOI'O  HUCIOJIb30BaHUS  (PU3MUECKUX  3HAHUM B
MOBCETHEBHON JKM3HM JuId obOecreueHus Oe30MacHOCTH IPH
oOpamieHnn ¢ npudopaMu U TEXHUYECKUMH YCTPOHCTBAMH,
COXpAaHEHHS 3JI0pOBbSI M COOJIOACHUS HOPM 3KOJOTMYECKOTO

MOBE/ICHUS B OKpY XKalolIe cpene

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IH(i)OpMaLII/II/I B CCTHU I/IHTepHeT
B COOTBCTCTBHU C 3aJJaHHBIM IMOWCKOBBIM 3allpOCOM, Ha OCHOBC
HMCIOIIUXCA 3HAHWUH U HYTéM CPaBHCHU PA3JIMIHBIX HCTOYHUKOB
BBIJACIIATD I/IH(l)OpMaIII/IIO, KOTOpas ABJIACTCA HpOTI/IBOpe‘II/IBOf/'I NI

MOJKET OBITH HeﬂOCTOBepHOﬁ

UCHOJb30BaTh  IPU  BBIIOJHEHMHM  Y4YeOHBIX  3a/laHUi
HAYYHOMOIYJISIPHYIO JIUTEPATypy (DU3HYECKOTO COACpIKaHUS,
CIIpaBOYHBIE Marepuaibl, pecypcbl cetu VHTepHer, BiIangeTh
npuéMaMM  KOHCIIEKTHMPOBAHHMS ~ TEKCTa,  MpeoOpa3oBaHUs

nH(OpMAaLIUY U3 OJHOM 3HAKOBOU CHCTEMBI B JPYTYIO

co3aaBaThb coOCTBEHHbBIE KpaTKU€ TIHCBbMCHHBIC W YCTHBIC
coOOlIeHNss Ha OCHOBE 2 — 3 HCTOYHHMKOB HH(pOpMaIU
(1)I/ISI/I‘~IGCKOFO COJACpKaHud, B TOM HYHCIIC Hy6J'II/I‘~IHO JAc€JIaTh
KpaTKue COOOLIEHHsI O pe3yJbTaTax IMPOEKTOB MM Y4eOHBIX
HCCIIEIOBaHUM, TIPU 3TOM TI'PaMOTHO MCIOJIb30BaTh U3Yy4YEHHBIN
NOHATUHHBIA  ammapaT  Kypca  (U3UKH,  CONPOBOXKIATh

BBICTYIUICHHE NPE3eHTaUEN

1.19

P BBINOJHEHUH Y4eOHBIX TMPOEKTOB U  HCCIENOBaHUI
pacripenienath O00S3aHHOCTM B TpyNIe B COOTBETCTBUH C
MOCTABJIEHHBIMU 3a/ladyaMH, CIEAWTHh 3a BBHINOJIHEHHEM IIJlaHa
JeCTBUHM, aJeKBaTHO OLIGHUBAaTh COOCTBEHHBIH BKJIad B
NEeSTeNIbHOCTh ~ TPYyMMbl,  BBICTPaWBaThb  KOMMYHUKATHBHOE

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

8 KUIACC




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOW MPOrPaMMbl OCHOBHOT'0 00111€r0
oOpa3oBaHus

1.1

HCIIOJIB30BaTh MOHATHA

1.2

Pas3iiniaTh ABJICHUSA 110 OMMMCAHUTIO UX XAPAKTCPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JACMOHCTPHUPYHOIIHUX JaHHOC (bHSH‘IeCKOG

SAIBJICHUC

1.3

1.4

1.5

pacrio3HaBaTh MPOSABICHUE W3YYEHHBIX (PU3MUECKUX SBICHHUNA B
OKpY’)XalolleM MHUpEe, B TOM uucie (U3NYECKUe SBJICHUS B
IpUpoJe, IpU OSTOM MEPEeBOAUTh INPAKTUYECKYIO 337ady B
y4eOHY10, BBIJCNATh CYIIECTBEHHbIE CBOWCTBA (IPU3HAKU)

(bu3MUeCcCKUX SIBICHUN

OIMCHIBATh HM3Y4YEHHbIE CBOWCTBA Tel U (PU3MUECKUE SIBICHMS,
UCTONB3Yyd (U3NYECKHE BEIWYHMHBI, TPU OMUCAHUU TPABUILHO
TPakTOBaTb (U3MYECKUH CMBICT HCIOJb3YEMBIX BEIMYUH,
0003Ha4YEeHUsI M EIUHUIBl (PU3MUYECKUX BEIMYMH, HAXOAMTH
(GopMysbl, CBA3BIBAIOIIME JAHHYIO (U3MUECKYIO BEIMUYUHY C
JIPYTUMH  BEIWYMHAMH, CTPOUTh  TpapUKd  W3yYEHHBIX

3aBHCHUMOCTEM (1)I/I3I/I‘leCKI/IX BCIINYHH

XapaKTCPU30BaATh CBOMCTBA TE€NI , (I)I/BI/ILICCKI/IG SABJICHHUA U
IMPOUECChI, HUCIIOJB3YySd HM3YUCHHBIC 3aKOHBI, IMPU 3TOM OaBaTb
CJIOBCCHYHO q)OpMy.]'II/IpOBKy 3aKOHa H 3allMChIBATb €ro

MaTEMaTUUCCKOC BBIPAKCHHUC

1.6

1.7

O0OBACHATH GU3MUECKHUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U
B KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh IPUYUHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE
n3 1 — 2 JOrM4ecKkux MIaroB ¢ MOMOMIIbI0 | — 2 H3yuYeHHBIX
CBOMCTBA (U3NWYECKUX SIBICHUH, (U3MUECKUX 3aKOHA WIH

3aKOHOMCPHOCTHU

pemare pacu€THbIE 3aJa4M B 2 — 3 NEICTBUS, UCIIOIB3YS 3aKOHBI
u GopMyIibl, CBA3BIBAIOIINE (PU3UUYECKHE BEIMYUHBI: Ha OCHOBE
aHau3a yCcI0BUs 33141 3alIMChIBATH KPATKOE YCIOBUE, BBIABIATH
HEJ0CTAaTOK JaHHBIX JJIS PElleHus 3a/Ja4yd, BbIOMpaTh 3aKOHBI U
(dhopMyIibl, HEOOXOIUMBIE [Tl €€ peleHus], MPOBOIUTh PACUETHI U
CpaBHUBAaTh IOJIyY€HHOE 3HAaueHUE (U3UUECKON BETUYMHBI C

HU3BCCTHBIMHU JaHHBIMU




1.8

pacro3HaBaTh MPoOJIEMbl, KOTOPBIE MOXHO PELIUTh MPH TTOMOLIH
(GU3MYEeCKUX METOJI0B, HCIOJb3Yysl ONHCAHUE MCCIEeIOBaHHUs,
BBIJIEIIATh IIPOBEPSIEMOE IIPEATIOIOKEHHUE, OLICHUBATh
[IPaBUJIBLHOCTh IOPSAAKA IIPOBEACHHUS MCCIENOBaHUA, JEaTh

BBIBOBI

1.9

1.10

MPOBOJIUTH OTMBITH O HAOIIOACHHUIO (PU3MUYECKUX SIBICHUHN WIIH
¢u3nueckux CBOMCTB Ten: (OpPMYyJIHPOBATh IPOBEPSEMbIC
MPENOI0KEeHNs, COOUpPaTh YCTAHOBKY U3 MPEII0KEHHOTO

O60py,I[OBaHI/I$I, OIIMCBIBATh XO/J OIIbITa K (I)OpMy.]'II/I];)OBaTI) BBIBObI

BBIIIOJHATD IPSIMbIE U3MEPEHMSI C MCIIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpOB W JATYMKOB (PU3MUECKUX BEIWYHMH, CpPaBHUBATH
pe3yabTaThl M3MEpeHMH ¢ Y4€TOM 3aJaHHOW aOCOIIOTHOM

MOrPEMTHOCTH

1.12

1.13

MPOBOJIUTh HCCIIEJOBAHUE 3aBHCHUMOCTH OJHON (PH3UUECKOM
BEJIMYMHBI OT JPYrod C HCIOJIb30BAaHUEM MPSIMBIX HU3MEPEHHI:
IJIAaHUPOBATh MCCIEA0BaHUE, COOMPATh YCTAHOBKY U BBIIOJIHATH
U3MEpEHUs, Cleqysd MNpeaIoXKEeHHOMY IIIaHy, (UKCUPOBATh
pe3ynbTarhl IOJYYEHHOH 3aBUCUMOCTH B BUAE Ta0bnul u

l"pa(bI/IKOB, ACJIaTh BbIBOJABI 11O PE3YyJIbTaTaM UCCICAOBAHUA

MPOBOJUTh KOCBEHHBIE W3MEPEHHUS (PU3MUECKUX BEJIUYUH:
IUIAHUPOBaTh ~ WM3MEpPEHUs, CcoOupaTh OSKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHEAYs MNPEIJIOKEHHOW WHCTPYKIMU, U BBIYHCISTH

3HAYCHUEC BCIINYHNHBI

CO6J'II-OIL8.TB paBujia TCXHUKU 0€30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYI0BAaHUEM

1.14

1.15

XapaKkTepu30BaTh MPUHIMIBI IEHCTBUS MU3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HA UX ONMCAHUS, UCIIONb3YS
3HaHHUS O CBOWCTBaxX (U3MUECKUX SBICHUH U HEOOXOAMMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacnio3HaBaTb IMPpOCTHIC TCXHUYCCKUC YCTpOﬁCTBa )51
HU3MEPHUTCIIBHBIC HpI/I60pI)I 1o CXE€MaM U CXEMaTUYHbIM PUCYHKaM,
COCTaBJIAITh CXCMBI SJICKTPUUCCKUX LIEIIEH ¢ IMOCIea0BaTEIbHBIM U
mapalyiCJIbHbIM COCAWMHCHUEM JJIEMCHTOB, pasjinydas YCJIIOBHBLIC

0003HaYEHHS IIEMEHTOB OJICKTPHUICCKUX nenei




1.16
1.17
1.18
1.19
1.20
9 KIIACC
Kon
NpoBepsieMoro

pe3yJabTara

NPUBOAMUTH TMPHUMEPH (HAXOIUTh HH(POPMALMIO O MPUMEPAX)
IIPAKTUYECKOI'O  HUCIOJIb30BAaHUS  (PU3MUECKUX  3HAaHUM B
MOBCETHEBHON JKM3HM Ui obOecreueHus O€30MacHOCTH IPH
oOpamieHun ¢ npudopaMu U TEXHHYECKUMH YCTPOHCTBAMH,
COXpaHEHHS 3/I0pOBbSI M COOJIOACHUS HOPM 3KOJOTMYECKOTO

MIOBE/ICHUS B OKpY XKalolle cpene

OCYILECTBIIATh MOUCK MH(OpMaK (GU3MUECKOrO COAEpKAHUS B
cetu IHTEpHET, Ha OCHOBE WMEIOIIUXCS 3HAHUW M IIyTEM
CPaBHEHHUS JIOTIOJTHUTEIbHBIX HCTOYHUKOB BBIJICTIATH
nHpOpPMAILHIO, KOTOpas SBISETCS MPOTUBOPEUYHUBON I MOXKET

OBITH HEJIOCTOBEPHOM

UCIOJb30BaTh IPU BBINOJHEHUU YYEOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHY IO JUTEpaTypy ¢uznyeckoro COJEpKAHHUSA,
CIPaBOYHBIE MaTepuaibl, pecypcbl cetn MHTepHeT; Biaaerhb
npuéMaMM  KOHCIIEKTHMPOBAHHMS ~ TEKCTa,  MpeoOpa3oBaHUs

nH(OpMAaLIUY U3 OJHOM 3HAKOBOU CHCTEMBI B IPYTYIO

CO371aBaTh COOCTBCHHBIC ITHUCHMEHHBIC M KpPATKHE YCTHBIC
cooOmeHus1, 0000mas nHHOPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB
(U3NYIECKOTO COICPIKaHUs, B TOM YHCJIE MyOIIMYHO TPEACTABISTh
pe3yJIbTaThl MPOEKTHON WJIA MCCIEI0BATEIbCKON IESITEIbHOCTH,
IpH 3TOM TPAMOTHO HCIIOJIb30BaTh HM3yUYCHHBIH TOHSATHIHHBIN
anmapaT  Kypca  (QU3HMKH, CONPOBOXIATh  BBICTYILICHUE

Mpe3eHTalnen

NP BBIIOJHEHUH Y4YE€OHBIX TMPOEKTOB U  HCCIENOBAaHUI
(U3NYECKUX MPOLIECCOB paclpeseNiaTh 003aHHOCTH B IpyMIie B
COOTBETCTBUM C TIIOCTAaBJIEHHBIMM 3a/JayaMH, CJIEAUTh 3a
BBITNIOJTHEHUEM IUIaHA JEHCTBUM M KOPPEKTUPOBATH €I0, aJI€KBATHO
OLICHUBAaTh COOCTBEHHBIH BKJIaJ B JESITEIbHOCTH TIpPYMIIHI,
BBICTPAaMBaTh KOMMYHHUKAaTUBHOE B3aUMOJEIHCTBHE, NPOSBIAA

TOTOBHOCTD pa3peiiaTb KOHQIUKTHI

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O 00111€r0
o0pa3oBaHus




1.1

HCIIOJIb30BATh U3YUCHHBIC TOHATUSA

1.2

Pas3iiniaThb ABJICHUSA 110 OMMUCAHUTIO UX XAPAKTCPHBIX CBOICTB U Ha
OCHOBE OIIBITOB, JACMOHCTPHUPYHOIIHUX JaHHOC (bHSH‘IeCKOG

SIBJICHUC

1.3

pacrio3HaBaTh MPOSABICHUE M3YYEHHBIX (PM3MUECKUX SBICHHNA B
OKpyXarollleM MHpEe, B TOM 4Hclie (U3MYECKHE SIBICHUS B
IpUpPOZAE, IpPU 3TOM MEPEBOJUTH NPAKTHUUECKYIO 3ajadyy B
y4eOHYI0, BBIJCNATH CYIIECTBEHHbIE CBOWCTBA (IPHU3HAKHU)

(bu3HUECKUX SIBICHUN

1.4

OIMCHIBATh HM3YYCHHBIC CBOWCTBA TeN U (PU3MUECKUE SBICHHA,
UCHONb3yd (U3NYECKHUE BEIMYMHBI, IPU ONUCAHUU INPABUIBHO
TPAKTOBaTh (U3UUECKUH CMBICA HCIIOJIb3YEMBIX BEJIMYUH,
0003HaYeHUsT W €AMHUILBI (U3UYECKUX BEJIMYMH, HAXOAMUTh
(GopMyJIBI, CBS3BIBAIOIINME JAHHYIO (H3MUECKYI0 BEIHYUHY C
JIpPYTUMH  BEJIMYMHAMH, CTPOUTh  TIpadUKd  H3yYEHHBIX

3aBUCUMOCTEH (PU3MUYECKUX BEINIHH

1.5

XapaKTCPpHU30BaTb CBOMCTBaA TCII, Q)HSH‘IGCKHG SABJICHUA H
IMPOLECChI, HCIIOJB3YSA HM3YUCHHBIC 3aKOHBI, IMIPU 3TOM O4aBaTb
CJIOBCCHYHO (I)OpMy.]'II/IpOBKy 3aKOHa H 3allMChIBATb €ro

MaTE€MaTUYCCKOC BBIPAKCHHUC

1.6

1.7

1.8

O0OBACHITH GU3MUECKHUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U
B KOHTEKCTE CUTYalMi MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh IPUYUHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE
n3 2 — 3 JIOTMYECKUX IIaroB ¢ MOMOIIbIO 2 — 3 H3YUYEHHBIX
CBOMCTBA (U3MYECKUX SIBICHUH, (U3MUECKUX 3aKOHA WIH

3aKOHOMCPHOCTHU

pemare pacuéTHble 3a7aun (ONMparolrecs Ha CUCTeEMY U3 2 — 3
YPaBHEHUI), HCIONIB3Ys 3aKOHbI U (OPMYJIbI, CBS3BIBAIOLINE
¢u3nyeckue BENUYMHBI: HAa OCHOBE aHAJM3a YCJIOBHUS 3a]laud
3alMChIBaTh KPAaTKOE YCIOBUE, BBISBISATH HEJOCTAIOLIUE WIIU
M30BITOYHBIE  JlaHHbIE, BHIOMpAaTh 3aKOHBI U (GOPMYJIHI,
HEO0OXOUMBIE JJI peUIeHUs, IPOBOJUTHh PacuéThl U OLEHUBATh

PCATUCTUIHOCTD IMMOJIYYCHHOI'O 3HAYCHU A (I)I/ISI/I‘-ICCKOI\/'I BCIIMYHHBI

pacCrio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOXHO PCHINTL IIpU IMOMOIIH

(bl/ISI/I‘IeCKI/IX MCTOOOB, MHCIIOJB3Yysd OIMMCAHUC HCCICOAOBAHUA,




BBIACIATD IMPOBCPACMOC MMPCAIOJIOKCHUC, OLCHUBATHh
IIpaBUIJIIBHOCTh IIOpsAAKa IIPOBEACHHA HCCICIAOBAHUA, OCIATh

BBIBO/IbI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOICHUH 1 OIIBITOB

1.9

1.10

MIPOBOJIUTH OIBITHI 110 HAOJIOICHUIO (DU3MUYCCKUX SIBJICHUN WM
(bU3MUECKUX CBOWCTB TEJ: CAMOCTOSATENILHO COOMPATh YCTAHOBKY
13 U30BITOYHOT0 HAaOOpa 000PYI0BAHMSI, ONMCHIBATH XOJ ONBITA U

€ro pe3yibTaThbl, POPMYIUPOBATH BHIBOIBI

MPOBOJIUTh TPH HEOOXOJWMOCTH CEPHIO MPSIMBIX H3MEPEHUH,
OTIpeieisAs CpeHee 3HaUCHNE U3MepseMOi BETMYHUHBI ((POKYCHOE
paccTositHue cOOMparoIIeH JTMH3bI), 000CHOBBIBATH BEIOOP CIoc00a

U3MEPEeHUS (M3MEPUTEIHHOTO MpUdopa)

1.12

1.13

IIPOBOAUTH UCCIIEA0BAHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIMYMH C
HCIOJIb30BaHUEM HPSAMBIX U3MEpEHUN: IUTaHUPOBATh
UCCIICIOBAHME,  CaMOCTOATENBHO  COOMpaTb  YCTaHOBKY,
(bukcupoBaThb pe3yJbTaThl MOJIyYEHHOM 3aBUCUMOCTH
(U3NYECKUX BEJMYUH B BUIE TAOIHUIU rPa(UKOB, IENIaTh BEIBOIBI

110 pe3yJibTaTaM UCCIICAOBAHU

MPOBOJNTh KOCBEHHBIC W3MEpPCHHS (DHU3MYECKHX BEIIMYHUH:
IUIAHUPOBaTh ~ WM3MEpPEHUs, CcoOMpaTh AKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATh HU3MEPEHHUS, CIEAys MPEII0KEHHON
WHCTPYKUHUHU, BBIYUCIIATh 3HAYCHUE BEJIMYMHBI U AHAIU3UPOBATh
MOJyYEHHbIE PE3yJbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH

U3MEPEHUN

CO6J'II-OIL8.TB paBujia TCXHUKU 0€30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYI0BAaHUEM

1.14

1.15

pazniuyaTh OCHOBHBIE TIPU3HAKH M3YYCHHBIX  (PU3HMUECKHUX
MoOJIeTieli: MaTepuanbHas To4Ka, aOCONMIOTHO TBEPAOE TEIO,
TOYEYHBI HMCTOYHHUK CBETA, JIy4, TOHKas JIMH3a, IUIaHETapHas

MOZCIJIb aTOMa, HYKJIOHHAs MOJCIIb aTOMHOTO Apa

XapaKTepu30BaTh MPUHIMIBI JCHCTBUS W3YYEHHBIX MPUOOPOB M
TEXHUYECKUX YCTPOWCTB C ONOPOM HA UX OMHUCAHMS, UCIIONb3YS
3HaHUS O CBOMCTBaX (PM3MYECKHX SIBICHUA M HEOOXOAMMBbIe

(u3nueckre 3aKOHOMEPHOCTH

1.16

HCIIOJIB30BATh CXEMbI MW CXCMATHYHBIC PHUCYHKH HW3YUYCHHBIX

TEXHUYECKUX  YCTPOWCTB, H3MEPHUTEIbHBIX NPUOOPOB H




TEXHOJIOTMYECKUX  TPOIECCOB  MPU  pPEUICHUH  y4eOHO-
IIPAKTUYECKUX 3a7ad4, ONTUYECKUE CXEMBbI I IOCTPOCHUSA

M300paKeHUH B IIIOCKOM 3€pKaJie ¥ COOMpAIONIeH TNH3e

1.17

1.18

1.19

1.20

MPUBOAMUTH TMPHUMEPH (HAXOIUTh HH(POPMALHUIO O MPHUMEPAX)
IIPAKTUYECKOI'O  HUCIOJIb30BaHUS  (PU3MUECKUX  3HAHUM B
MOBCETHEBHON JKM3HM JuId obOecreueHus Oe30MacHOCTH IPH
oOpamieHnn ¢ npudopaMu U TEXHUYECKUMH YCTPOHCTBAMH,
COXpAaHEHHS 3JI0pOBbSI M COOJIOACHUS HOPM 3KOJOTMYECKOTO

MOBE/ICHUS B OKpY XKalolIe cpene

OCYIIECTBISATH MOUCK MHPOpMAMK (PUIUIECKOTO COIEPIKAHUS B
cetu VIHTEepHET, caMOCTOATENbHO (HOPMYIHUPYsI TMOUCKOBBIH
3ampoc, HAXOAWTh NOYTH  ONPENEICHUS  JIOCTOBEPHOCTHU
MOJIYYCHHON WH(OpPMAMM HA OCHOBE HMMCIOIIUXCS 3HAHWHA U

JOINIOJIHMTCIIbHBIX KCTOYHHKOB

WCIOJIb30BaTh TPHU BBIMOJHEHUH YYEeOHBIX 3aJaHUil HAay4YHO-
MOMYJISIPHYIO JUTEpaTypy ¢duznyeckoro coJiepKaHus,
CIpaBOYHbIE Marepuaibl, pecypcbl ceTu HHTepHeT; BIaneTh
npuéMaMM  KOHCIIEKTHMPOBAHHMS ~ TEKCTa,  MpeoOpa3oBaHUs

nH(OpMAaLIUY U3 OJHOM 3HAKOBOU CHCTEMBI B JPYTYIO

co3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE MH(OPMALMU U3 HECKOJIBKUX HUCTOYHUKOB (PU3MYECKOTO
coJiepkaHusi, MyOIMYHO TMPEACTaBIATh PE3YJbTaThl MPOEKTHOM
WU HCCIIENOBATEIILCKON JEATEIBHOCTH, IMPH 3TOM TI'PAMOTHO
HCIIOJb30BAaTh M3YYEHHBIM IOHATUMHBIM ammapar H3y4aeMoro
paszzaena GU3MKU U COMPOBOXKJIATh BBICTYIIJICHHUE MTPE3EHTAILUEH C

y4€TOM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB

1.21

P BBINOJHEHUH Y4eOHBIX TMPOEKTOB U  HCCIENOBaHUI
(U3MYECKUX MPOLIECCOB paclpeneniaTh 003aHHOCTH B IpyIIe B
COOTBETCTBUM C IIOCTaBJIEHHBIMHM 3a/JayaMH, CJIEAUTh 3a
BBITNIOJTHEHUEM IUIaHA JEHCTBUM M KOPPEKTUPOBATH €I0, aJI€KBATHO
OLICHUBAaTh COOCTBEHHBIH BKJIaJ B JESITEIbHOCTb TIpPYMIIbI,
BBICTpPAaMBaTh KOMMYHHUKAaTUBHOE B3aUMOJEIHCTBHUE, NPOSBIAL

TOTOBHOCTD pa3peiiaTh KOHQIUKTHI




7 KJIACC

Kon
pa3neia

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

Kon
3JIEMEHTA

IIpoBepsiemble 1eMEHTBHI COleP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHUPA

1.1

®uszuka — Hayka O npupozae. SBiIeHUS NIPUPOABL
dusnyeckue  SABIEHUA:  MEXaHUYECKHE,  TEILIOBBIE,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@dusnyeckue  BenuuuHbl.  M3Mmepenue  ¢uznueckux
BenmuunH.  ®Pusnueckne  mpubopsl.  IlorpemHocts

n3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

1.4

EcrecTBeHHOHAY4HBI METOJ TO3HAHUS: HaOIIO/EHUE,
IIOCTAaHOBKA HAy4YHOTO BOIPOCA, BBIIBM)KEHUE TMIIOTE3,
AKCIIEPUMEHT 10 IPOBEPKE THUIIOTE3, OObSICHEHUE

Ha6J'IIO,I[aeMOF O SABJICHHA

Onucanue GU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIENIeH

1.5

[TpakTuyeckune pabOTHI:
W3mepenne pacCTOSTHUN.
N3mepenne 00bEMa KUAKOCTU U TBEPJOTO TENa.
Omnpenenenue pasMepoB MaJbIX TEIN.
N3mepenne TemriepaTypbl NMPU MOMOLIM KUJKOCTHOTO

TECPMOMCTpPA U AaTYHNKa TEMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJJEHWA O CTPOEHNU BEIIIECTBA

2.1

CTpOCHI/Ie BCIIECTBA: ATOMbBI U MOJICKYJIbI, UX Pa3MECPBhI.

OHI)ITI)I, JOKa3bIBAIOIHE JUCKPETHOC CTPOCHHUE BCIICCTBA

2.2

JBwxkenne dactuir BemectBa. CBSI3b  CKOPOCTH

JABMKCHUSA 4aCTull C TeMHCpaTYPOﬁ. BpOyHOBCKOC JABHIKCHUC,

nuddysus

23

BzauMmopeiicTBHe yacTHUIl BEIISCTBA: NPUTSKCHUC U

OTTAJIKUBAHHUE

24

ArperaTtHple COCTOSIHHSI BEIECTBA: CTPOEHUE Ta30B,
JKUJKOCTEN M TBEPABIX (KPUCTAINTMYECKUX) Tel. B3anumocBs3b
MEXIy CBOWMCTBAMH BEIIECTB B pa3HBIX arperaTHbIX

COCTOSAHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUCM




2.5 OCO0eHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[TpakTuyeckue pabOTHI:
Onenka JuaMeTpa aroMa METOAOM  pSaoB  (C
26 UCTOJIb30BaHueM ¢Gotorpaduit).

OnbITh! 0 HAOIOIEHHUIO TEIUIOBOI'O PACIIMPEHNUS Ta30B.
OnbIThI o 0OHapyXEHUIO JIEUCTBHS cuil

MOJICKYJISIPHOI'O ITPUTAXKCHUA

JIBIDKEHME U B3AUMOJIEVICTBUE TEJI

11 Mexanuueckoe JBUKEHHUE. PaBHOMeEpHOE u
' HEPAaBHOMEPHOE JIBM)KEHUE
12 Cxopoctb. CpenHsisi CKOPOCTb NpPU HEPABHOMEPHOM
' JIBUXKEHUH. Pacyér myTH U BpeMeHH JBUKCHUS
SBnenue nHepuuu. 3aKoH UHepLUuu. B3aumoseiicreue el
33 KaK MpUYMHA U3MEHEHHsI CKOPOCTH ABMXKEHHUS Tel. Macca
KaK Mepa MHEPTHOCTHU Tella
14 [TnotHOCTH BemecTBa. CBA3b JIOTHOCTU € KOJIMYECTBOM
' MOJIEKYJ B €IUHUIIE 00bEMa BellecTBa
3.5 Cuiia Kak XapakTepUCTHKa B3aUMOJIEHCTBUS TEIN
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MIOMOMUIbIO AUHAMOMETpA
37 SBnenue TaroreHus u cuia Tsxectd. Cuia TSKECTH Ha
' Ipyrux mianerax. Bec rena. Hesecomocts
13 Cuna tpenus. TpeHHE CKOJIBXKEHUS U TpPEHUE IOKOS.
' TpeHune B npupoie U TEXHUKE
19 CrnoxxeHue cwi, HamnpaBlICHHBIX [0 OJHOM IPSAMOM.
' PaBHOpelcTBYIOIIIASA CHIT
[TpakTiueckue paboThI:
OnpeneneHue  CKOpOCTH  PaBHOMEPHOIO  JBMIKEHUS
(mapuka B JKMJIKOCTH, MOJENH  BJIEKTPUUYECKOTO
310 aBToMoOmWiIsE u Tak ganee). OmpeneneHue cpenHei

CKOPOCTH CKOJIBKECHHS OpyCKa WU IIapuKa 10 HAKIIOHHON
miockoctd. OmpeneneHue MJIIOTHOCTU TBEPIAOro Tela.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH PaCTSHKEHUS

(medopmanivu) IpyKUHBI OT MPHIIOKEHHOHN CUITBI. OTBITHI,




JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHUJIBI TPEHHUS
CKOJIB)KEHUS OT Beca Tejla U XapakTepa CONPUKACAIOLIUXCS

MMOBEPXHOCTEU

dusnyeckue SBJICHUS B MPUPOJIC: MPUMEPHI JIBUKEHUS C
3.11 Pa3IMYHBIMU CKOPOCTSMU B JKUBOW M HEXHUBOH MPHUPOJIE,

JICCTBHUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12 TexHnuyeckue ycTpoiucTBa: AMHAMOMETP, OIIIUITHUKI

JIABJIEHME TBEPJIbIX TEJI, )KUJKOCTEN 1 T'A30B

il Hasnenne tBEpmoro tena. CrnocoObl yYMEHBIIEHUS H
YBEJIMYEHUS J1aBICHUS

42 JlaBnenue raza. 3aBUCUMOCTb JaBJEHUS Ta3a OoT 00béMa,
TEMIIepaTyphI

43 Hepenaqa JaBJICHUA TBép)IbIMI/I TCJI1aMH, XHAKOCTAMHU H

razami. 3akoH Ilackais. IITHeBMaTHUEeCKHE MAIIIMHEI

3aBUCUMOCTh  JIaBJICHUS  JKHAKOCTH  OT  TJIyOWHBI
4.4 I'unpocratudeckuii napanokc. CooOmiaromuecs COCybl.

FI/IIlpaBJII/I‘-IGCKI/IG MEXaHU3MbI

AtMocdepa 3emau u atmochepHoe naBineHue. [IpuyunHb

45 CYLIECTBOBaHMs BO3AYUIHOM 000104ku 3emin. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBIEHUS OT

BBICOTHI HaZl YPOBHEM MOPA

46 Wsmepenune armocdepHoro naapneHus. I[Ipubopsl ans
HU3MEPEHHS aTMOC(EPHOTO JTABIICHUS

47 JleiicTBue *HUIKOCTH U ra3a Ha MOTpyXEHHOE B HUX TEJIO.
BrrTankuBatomiast (apxumenioBa) cuiia. 3akoH Apxumena

4.8 [InaBanue Ten. Bo3gyxomnnaBanue

[TpakTiueckue paboThI:

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa

MOTPYKEHHOW B KUAKOCTh 4acTH Tena. OnpenerneHue
40 BBITAJIKUBAIOLIEH  CUJIbL, JEHUCTBYIOLIEH HA  TEIO,
' MOTPYKEHHOE B JKUAKOCTh. IIpoBepka HE3aBUCHMOCTH

BBITAJIKUBAIOLIEH CHJIBI, JICMCTBYIOIIEH Ha TEIO B

KUJKOCTH, OT Macchl Tena. ONbIThI, AEMOHCTPUPYIOIINE

3aBHCHUMOCTb BBITAJIKHMBAIOIICH CHIJIBI, J:[eﬁCTBonmeﬁ Ha




4.10

TEJIO B JKUJAKOCTH, OT 00BbEMa MOTPYKEHHON B KHUIKOCTb
4acTU Teja U OT IJIOTHOCTH KUAKOCTH. KoHCcTpynpoBanue
apeoMeTpa WM KOHCTPYHPOBAHME JIOAKU U OIPEIECICHUE

€€ rpy30n0AbEMHOCTH

dusznyeckue SBICHUS B IPUPOJIE: BIUSIHUE aTMOC(EpHOTro

JTaBJICHUS HA )KMBON OpraHu3M, IUIaBaHUE PBIO

4.11

Texnudeckue ycTpoicTBa: cooOIIArOIIUECS COCY[IBI,
YCTPOMCTBO  BOJONPOBOAA, TUAPABIMYECKMHA  IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HacocC,

apeoMmeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanudeckas pabora
5.2 Mexanuveckasi MOIIIHOCTb
53 [IpocTeie  MeXaHU3MbL:  pblyar, OJIOK, HaKJIOHHas
' m10cKoCTh. [IpaBuiio paBHOBECUs pblyara
54 [TpumeHeHue paBuia PaBHOBECHUS pbldara K OJI0OKy
«3onotoe npaBuio» mexaHuku. KosdduuueHT nonesHoro
5.5 neiicTBus MexaHu3MoB. IIpocTeie MexaHU3MbI B OBITY U
TEXHUKE
5.6 [ToTeHumanpHast SHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sneprus
sg [Tonnass mexaHwveckas SHEpPrusi. 3aKOH HU3MEHEHUS U
. COXpaHEHHUs MEXaHUYECKOW SHEPTUH
[TpakTudeckue paboTHI:
Omnpenenenue pabOTbl CUIIBI TPEHUS IPU PABHOMEPHOM
- JBIDKEHUM  Tejla MO0 TOPU30HTAJIBHOM  MOBEPXHOCTH.
. Uccnenosanue ycnouii paBHoBecus peryara. Mzmepenue KI1J]
HAKJIOHHOM IUIOCKOCTU. J3yueHme 3akoHa COXpaHEHUS
MEXaHUYECKON SHEPTUU
5.10 @u3nyuecKue SBICHUS B IPUPOJIE: PbIYAry B TEJIE YEIOBEKA
TexHuueckue yCTpOMCTBA: phlYar, TMOJBMXHBIA U
5.11 HEMOJIBIKHBINA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE

MEXaHU3MBI B OBITY




8 KJIACC

Koxa
pasaena

Kon IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
3J1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOXKEHHUSI  MOJIEKYJISIPHO-KUHETUUECKOMN
61 TEOpUHU CTPOEHUS BemiecTBa. Macca U pa3Mepbl MOJIEKYIL.
' OneIThl, TOATBEP)KIAIONINE  OCHOBHBIE  MOJOXKCHHS
MOJICKYJISIPHOKMHETHYECKON TEOpUH
62 Mopnenu TBEPAOTro, KUAKOTO U ra3000pa3HOrO COCTOSHUN
' BemiectBa. Kpucrannuyeckue u amopHblie Tena
63 OObscHEeHUE CBOMCTB ra3oB, )KUJIKOCTEH 1 TBEPABIX TET HA
' OCHOBE TOJIOKEHUH MOJIEKYIIPHOKMHETUYECKOM Teopuu
6.4 CmauuBaHuE M KallWUISIPHBIE SIBJICHUS
6.5 TemoBoe pacmupeHue u cxaTmue
66 Temnepatypa. CBsi3b TeMIEpaTypbl €O CKOPOCTHIO
' TEIIJIOBOTO JIBUKEHUS YaCTHI]
67 BuyTtpennss sneprus. CrnocoObl U3MEHEHUs BHYTpEHHEH
. SHEPTUU: TeIUIonepeaada U COBepIIeHNe paboThI
63 Buasl Temnonepenauu: TEMIONPOBOAHOCTb, KOHBEKIUSA,
. W3JIy4YeHue
6.9 KonunuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTh BEIIECTBA
TemsooOMEH M TEmIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHue U OTBep/AEBaHME KPUCTANIMYECKUX BEILECTB.
. VenapHas TEIIOTA IJIABICHUS
[TapooGpazoBanue u kouaeHcaus. Mcnapenue. Kunenue.
6.12 VnenpHast TemimoTra mapooOpazoBaHHS. 3aBUCUMOCTH
TEMIEPaTyphbl KHTIEHUS OT aTMOC(HEPHOTO JaBJICHUS
6.13 BrnaxHnocTs BO3ayXxa
6.14 OHeprus TOIMBA. Y 1e1bHasl TENJI0Ta CTOPAHUS




6.15

6.16

6.17

6.18

[Tpunnuns! paboTel TeruioBsix apurateneit KI1J1 reroBoro
naBuraress. TernoBble JBATATENN U 3allUTa OKPYKAKOIEH
cpelsl

3aKOH COXPAHEHUS U NPEBPALLEHUS YHEPIUU B TEIIOBBIX

mponeccax

[IpakTuueckue padbOTHI:

OnbITH 10 OOHAPYKEHUIO IEHCTBUSI CUIT MOJIEKYJISIPHOTO
HPUTSKECHUS.

OnpITl 1O BBIPAIMBAHUIO KPUCTAJUIOB I1OBApEHHOMN
COJIM WJIU caxapa.

OmnbIThl IO HAOIIOIEHUIO TEIUIOBOTO PACLIMPEHUS I'a30B,
XKUAKOCTEH U TBEPIBIX TEIl.

Omnpenenenue naBIeHUs BO3AyXa B OAJUIOHE MINIPHIIA.

OnepIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHUS
BO3/yXa OT €ro 00b&Ma U HarpeBaHUs WIN OXJIAXKICHHS.

IIpoBepka runores3sl JIMHEWMHON 3aBUCHMOCTH JUJIMHBI
CTONIOMKA JKUIKOCTH B TEPMOMETPHYECKOH TpyOKe OT
TEMIEPaTypHI.

HaGmtoneHne u3MeHeHUs: BHYTpEHHEH >HEpPruu Teja B
pe3yJbTare Terjonepeaayd U paboThl BHEIIHUX CHIL.

WccnenoBanue siBieHus Te1000MeHa MPU CMEIIMBaHUN
XOJIOZHOW U TOpsTYe BOJBI.

OmnpeneneHne KOIMMYECTBA TEILIOTHI, IIOJIYYEHHOTO
BOJIOM Tpu TEmIooOMeHe C HarpeTbiM MEeTaTIMYeCKUM
LUJIUHIPOM.

Onpenenenne yaeabHOU TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca uCapeHusl.

OnpeneneHne OTHOCUTENIBHOMN BIaXXHOCTH BO3IyXa.

Ornpenenenne yAeIbHON TEMIOTHI TUIABJICHUS JIbJIA.

dusznueckue SBICHUSA B npuponac: MMOBCPXHOCTHOC
HaTsOKCHUC W KAllWUIAPHBIC  ABJICHUA B HPUPOIL,

KpUCTaJUIbl B Ipupoze, usinyueHue CoiHIa, 3aMep3aHue




BOJOEMOB, MOPCKUE OpHU3bI; 00pa3oBaHHE POCHI, TyMaHa,

HHEA, CHEra.

6.19

TexHudeckue  yCTpPOMCTBA:  KANWLIAPBL,  IPUMEPHI
UCIIOJIb30BaHUS KPHUCTALIOB, XUAKOCTHBIM TEPMOMETP,
JaTYUK TEMIEPATYPBI, TEPMOC, CUCTEMA OTOIIJICHUS JOMOB,
THTPOMETPHI, TICUXPOMETP, NapoBas TypOWHA, IBUTATEINb

BHYTPEHHEI'O CTOPAHHUSI.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B
B3aumopneiictBue  3apsokeHHBIX  Ten.  3akoH  Kynona
7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apSHKEHHBIX TENl OT
BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXTy TEJIaMH)
Onektpuueckoe mnosie. Hanmpspk€HHOCTH 3IEKTPUUECKOTO
7.3 nosis. [IpuHIun cynepro3uiuu SIeKTpUIECKuX moiei (Ha
KaueCTBEHHOM YpPOBHE)
Hocutenn »snexTpuyeckux 3apsaoB. DJIeMEHTapHbIN
7.4 anekTpuyeckuil 3apsan. Crpoenue atoma. IIpoBogHuku n
TUDJIEKTPUKU
7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
6 DNeKTpUUeCKU TOK. Ycenosus CyLIECTBOBaHUS
. INEKTPUYECKOr0 TOKA. VICTOYHMKN TOCTOSTHHOTO TOKA
e JIeficTBUS DIIEKTPUYECKOTO TOKA (TEIIOBOE, XUMUYECKOE,
' MarHuTHOE). DIEKTPUYECKUNA TOK B )KUJIKOCTIX U razax
o Onektpuueckas uenb. Cuia TokKa. OIEKTpUUECKOE
. HarnpsHKeHHe
79 ConpoTuBiieHUE NPOBOJHHMKA. Y AEIBHOE CONPOTUBIICHUE
. BelIecTBa
7.10 3akoH OMa it yyacTKa Lenu
[locnenoBarenbHOE M MapajyielbHOE  COEIMHEHUE
7.11
IIPOBOJHUKOB
112 PaboTa 1 MOLITHOCTH 3JEKTPUUECKOTO TOKA. 3aKoH JIKoyIis

— Jlenna




7.13

DJNeKTpUYecKue MLeNd U TOTPEOUTENH BIIEKTPUUYECKON

sHepruu B ObITy. KopoTkoe 3amblkanue

7.14

IlocTrosiHHBIE MarHuTbl. B3auMoIencTBHE NTOCTOSHHBIX

MarouToOB

7.15

MaruautHoe 1ojie. MarHuTHOE T10J1€ 3€MITH M €T0 3HAYECHUE

JUTS SKU3HU Ha 3eMiie

7.16

OneiT Opcrena. MarHuTHOE MOJE 3JIEKTPUUECKOrO TOKA.

IIpuMeHeHHe 37IEKTPOMArHuTOB B TEXHUKE

7.17

7.18

JlelicTBU€ MAarHUTHOrO NOJISI HA NPOBOJHUK C TOKOM.
DNeKTpOABUTATENIb IOCTOSIHHOTO ToKa. lcmons3oBaHue
3JEKTPOJIBUTaTeNe B TEXHUYECKHX YCTpPOWCTBaX M Ha

TpaHCIIOpTe

OneiTel @apanes. SBneHue 3J€KTPOMarHUTHON UHAYKLINH.

IIpaBuio Jlenna

7.19

7.20

Onektporereparop. CrocoObl MOTYYEHHS IECKTPUUECCKOM
SHEPruu.  OIEKTPOCTAaHIMM  HAa  BO30OHOBISIEMBIX

HCTOYHUKAX SHCPTHUU

[IpakTuueckue padbOTHI:

OnbITHl 10 HAOIIOACHUIO JEKTPU3ALMH Tell HHAYKLIUEH 1
IIPY COIPUKOCHOBEHUH.

HccnenoBanne JOEHCTBHUS  AJIEKTPUYECKOTO  IMOJSL  Ha
MIPOBOJHUKY U TUAJIEKTPUKH.

COopka M mpoBepka pabOTHl AIIEKTPUUYECKOW IIeNn
MIOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIbl TOKA.

N3mepenue u perynupoBaHue HaMPsKEHUS.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, UAYLIETO 4YEpeE3
pE3UCTOpP, OT COMPOTHUBIIEHUS PE3UCTOPA U HAIIPSHKEHUS Ha
pesucrope.

OneIThI, J€MOHCTPUpPYIOIINE 3aBHCHUMOCTh
NIEKTPUYECKOTO CONPOTHUBIIEHUS IIPOBOJHUKA OT €ro

JJIMHBL, TUTOMAAW MOTIEPCYHOI'0 CCUHCHUA U MaTCpHraiia.




IIpoBepka mpaBHUila  CIOKEHHMS  HAIpSOKEHUH  [IpU
MIOCJICZIOBATEIBHOM ~ COCIUHEHUM  [BYX  PE3UCTOPOB.
IIpoBepka mpaBuia [Uisi CWJIbI TOKAa IIPU MApajuIeIbHOM
coequHeHUM  pe3uctopoB.  OmpezneneHue  pabOThI
JJIEKTPUYECKOTO  TOKA, MAYLIEr0 4Yepe3  pe3ucTop.
OnpeneneHne  MOIIHOCTH — JJEKTPUYECKOTO  TOKA,
BBIICIIEMON Ha pesucrtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYILEro 4epe3 JaMIIOUKy, OT HalPsSOKEHUS Ha
neii. Omnpenenenue KIIJ warpeBatens. WccnepoBanue
MarHMTHOTO B3aMMOJCHUCTBHSI IOCTOSHHBIX MAarHWTOB.
N3y4yeHre MarHMTHOTO MOJIS IOCTOSHHBIX MarHUTOB IIPU
X OObeAMHEHUU U paszjaeneHuu. McciaenoBanue nelcTBUsS
NEKTPUYECKOT0 TOKA HAa MArHUTHYIO CTpenKy. OMbIThL,
JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJECHCTBUS
KaTyIIK{ C TOKOM U MarHuTa OT CUJIbl TOKA U HAIPaBJICHUS
TOKa B KaTylIKe. 3ydyeHue nelcTBUs MarHUTHOTO MOJIS Ha
IIPOBOJHMUK C TOKOM. KoOHCTpyuMpoBaHue u u3ydeHUE
paboThI DIEKTPOABUIATEIS. N3mepenne KILJ
AJEKTPOABUTaTENbHON YCTaHOBKH. OnbIThI 1o
HCCIIEAOBAHUIO SIBJICHUS DJJEKTPOMAarHUTHOW HWHAYKIUU:
HCCIEA0BAHME W3MEHEHUN 3HAYEHHs W HAIPABICHUS

HWHAYKIIMOHHOI'O TOKa

7.21

7.22

duznyeckue SBICHUS B IPUPOJIE: FIEKTPUUECKUE SBICHUS
B arMocdepe, IIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHoe moje 3emid, Jpel¢ MOoJICOoB, pOJib

MAargauTHOI'O ITOJIA AJIA Y)KM3HH Ha 3CMJ'IC, MOJISIPHOC CUSAHUC

TexHuueckue yCTpPOMCTBA: 3IIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETpP, PEOCTaT, CUETYUK DJIECKTPUUYECKOM HHEPrHUH,
JJIEKTPOOCBETUTENIbHBIE  TPUOOPBI,  HarpeBaTeIbHbBIE
AIEKTPOTPUOOPHI (mpumepsr), BJIEKTPUYECKHE
MPEAOXPAHUTENH,  DJIEKTPOMArHUT, 3JEKTPOJIBUraTelh

MOCTOAHHOI'O TOKA, TCHEPATOP MMOCTOAHHOI'O TOKA




9 KVIACC

Kon Kon
[IpoBepsiembie 37IEMEHTHI COJEPIKAHUS
paznena 3JIeMEHTa
MEXAHUYECKUE SABJIEHUA
a1 Mexannueckoe  JBH)KEHUE. MarepuaiibHas — TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUIKEHUS
8.3 PaBHOMEpHOE MPAMOJIIMHEITHOE ABUKEHUE
24 HepaBHomepHoe npsimosinHeHOe aABMxkeHue. CpeaHss
' Y MTHOBEHHAsi CKOPOCTh TeJIa TPU HEPABHOMEPHOM JIBHXKCHHH
g5 Yckopenue. PaBHOyCKOpeHHOE IPSIMOJIMHEMHOE
' JIBIDKCHUE
8.6 CBobonHoe nagenue. OnpiThl [anues
PaBHOMepHOE nBM>KEHME MO OKpykHOCTH. [lepuon u
8.7 yactoTa oOpamenus. JluHeliHas u yrjaoBas CKOPOCTH.
LlenTpocTpeMUTENEHOE YCKOPEHUE
8.8 [Tepserit 3akon HertoToHa
5 8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHA
8.11 IIpuHUUI Cynepno3uuu CUII
8.12 Cuna ynpyrocrtu. 3akoH ['yka
%13 Cuita TpeHus: cuila TPEHUS CKOJIBKEHUS, CUJIa TPEHUS
' MOKOS1, APYTHE BUIBI TPECHUS
S 14 Cwia TsHKECTM W 3aKOH BCEMHUPHOTO TATOTCHHS.
' YckopeHnne cBOOOTHOTO MaeHUS
%15 JBuwxenue mnanetr Bokpyr Connna. [lepBas kocMuueckas
' ckopocTb. HeBecomMocCTh 1 neperpysku
S 16 PaBHOBecue marepualibHON TOYKU. AOCONIOTHO TBEpPIOE
. TEJ0
817 PaBHOBecue TBEPAOro TEnma C 3aKPEIUIEHHOHW OCBIO
' BpanieHusi. MomeHT cuiibl. LIeHTp TsxecTn
8.18 Nmnynbce tena. U3menenne nmnynsca. IMimynbe cuiibt
8.19 3aKOH COXpaHEHUsl UMITyJIbCa




8.20

PeakTuBHOE NBMXKEHUE

8.21

Mexanunueckasi paboTa ¥ MOIIHOCTb

8.22

8.23

Pabora cun tsaxecTH, ynpyroctu, TpeHus. CBsi3b SHEPruu
1 paboThI

HOTCHHI/IaJ'IBHaSI OQHCPIruAa TCI1a, HOAHATOIO Haj

MOBEPXHOCTHIO 3eMJIU

8.24

IToTreHumanbHas YHEPrUs CKATOU NPYKUHBI

8.25

Kunernueckas »sHeprug. TeopemMa 0 KHUHETHYECKOU

SHEPruu

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU

8.27

[TpakTuyeckune paboOTHI:

Onpenenenue cpeiHell CKOPOCTH CKOJIBKEHUS Opycka Win
JBIKEHUS]  LIapuKa 10  HAKIOHHOW  IUIOCKOCTH.
OnpezneneHue yCKOpPEeHUs Tejla NPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOW IIJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHU IIpHU
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HayalbHON CKOPOCTH.
IIpoBepka THIIOTE3Bl: €CIM IPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 HaualbHOM CKOPOCTU MYTHU OTHOCSTCS KaK
psiA HEYETHBIX YHMCEIl, TO COOTBETCTBYIOIINE TPOMEKYTKHU
BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBKEHUS OT
CUJIBI HOPMaJIbHOIO JIABJICHMUSL. Onpenenenue
Kodpduurenta TpeHus ckonbxkeHus. OmnpeneneHnue
KECTKOCTU NpYyKHUHBI. OmpeneneHure padboThl CUIIbI TPEHUS
IIPY PaBHOMEPHOM JABW)KEHHUHU Te€ja MO TOPU30HTAIBHOU
noBepxHocTu. OnpeneneHre padboThl CUIIbl YIIPYTOCTH NPU
NOABEME Tpy3a C HCIOJIB30BAHMEM HEIOJABHKHOTO MU

IMOJABMKHOTO OJIOKOB

8.28

du3nueckue SBICHUS B Iprupoac: MPUIWBBI U OTJIMBBEI,
JABMKCHUC IIIIAHCT ConHeyHOH CUCTCMbI, PCAKTUBHOC

JABVKCHUC )KMBBIX OPTaHU3MOB

8.29

Texuuyeckue yCTpOﬁCTBaZ CIInaoMeTp, JaTYUKH

ITOJIOXKEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI

9 MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI




10

9.1

9.2

KonebarenbHoe nBuxeHne. OCHOBHBIE XapaKTEPHUCTUKU
KoJIeOaHUI: TIEpUO/], YacToTa, aMIIMTY1a

MaremaTuueckui u NPy KUHHbBINA MAasITHUKH.

[IpeBparenue sHepPrur Npu KoaeOaTEIIEHOM JABHKEHUN

9.3

94

3aryxawoomue KosiebaHus. BbIHy)XJeHHbIE KOJeOaHUs.

Pe3onanc

Mexannueckue BOJHBI. CBONMCTBA MEXAaHUYECKUX BOJIH.
[IpononbHbie M mOMNEpedHble BOMHBL JIIMHA BOJHBI U
CKOPOCTh €€ pacrpocTpaHeHHsl. MexaHU4YeCKrue BOJIHBI B

TBEPAOM TeJIE€, CEICMUYECKUE BOJHBI

9.5

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

9.6

9.7

Wudpa3Byk u ynbTpa3Byk

[TpakTueckue paboThI:

Onpenenenne  4acToThl W Iepuojga  KosieOaHui
MaTeMaTHYECKOTO MasiTHHUKA.

Onpenenenne  4acTOThl W Iepuojga  KosieOaHui
MPYXKUHHOTO MasiTHUKA

HccnenoBanre  3aBHCHMOCTH — Tlepuojna  KoyieOaHWi
MOJBEIIEHHOT0O K HUTH Tpy3a OT JJIUHBl HUTH.
HccnenoBanne  3aBHCHMOCTH — Tlepuojia  KoyieOaHWi
MPYKUHHOTO MasTHHKA OT Maccel rpy3a. [IpoBepka
HE3aBHCUMOCTH nepuoaa Kosie0aHui rpysa,
MOJIBEIIEHHOTO K HHUTH, OT MacChl Tpy3a M KECTKOCTHU

npyxuHsl. I3Mepenne yckopeHust cBOOOIHOTO MaieHus

9.8

®du3nueckue SBICHUSI B npupoac: BOCIIPUATHUC 3BYKOB
JKUBOTHBIMH, 3CMIJICTPSACCHUC, celicMHUYECKHe BOJIHBI,

IlyHaMH, 3XO0

9.9

TexHudeckue yCTpPOMCTBA: 3XOJIOT, HCIOJIb30BAHUE

yIIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

10.2

ODJIEKTPOMarHUTHOE TOJIe. DJIEKTPOMAarHUTHBIE BOJIHBI.

CBoiicTBa SJICKTPOMArHuTHBIX BOJIH

[ITkana 37EKTPOMArHUTHBIX BOJIH




10.3

10.4

10.5

10.6

OnexkTpoMarHuTHas npupoja ceera. CKOpOCTb CBeETa.

BomnHoBEIE cBOicTBa cBETa

[TpakTyeckue paboTHI:

N3yueHne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH € IIOMOLIBIO
MOOMJIBHOTO TeledoHa

dusnueckue sBIEHUS B IpHUpPOJE: OHUOIIOTHYECKOe
JIEHCTBHE BUJIIMOTO, yIbTpaduoIeTOBOTO u
PEHTTEHOBCKOTO U3I1y4YCHHUN

Texundeckne YCTpOﬁCTBaZ HCIIOJIB30BaHHUEC

SJICKTPOMArdMTHBIX BOJIH IJIA COTOBOH CBSI3H

11

CBETOBBGBIE SABJIEHUA

11.1
11.2

11.3

JlyueBas monens cBera. MiIcTouHUKH cBeTa
[IpssmonuHeitHOE pacpocTpaHeHHe CBeTa

OTpa)KCHI/Ie cBera. Ilmockoe 3CpKaJo. 3aKkoH OTPaAXKCHUA

CBCTa

11.4

11.5

11.6

11.7

[Tpenomiienue cBera. 3akoH npenomieHus ceera. [lonnoe

BHYTPEHHEE OTPAXKEHUE CBETA
JInnza. Xop tydeit B 1uH3e

Onrtuueckass cucrema (oroamnmapara, MHUKPOCKONa |
TeJecKoIa

I'maz kak ontmyeckas cucrema. baus OPYKOCTb H

JAJIbHO30PKOCTh

11.8

11.9

Pasnoxxenne 6enmoro cera B crekrp. OnbiTel HbloTOHA.

CrnoxxeHnne CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/ISI CBC€Ta

[TpakTryeckue paboOTHI:

HccnenoBanne  3aBUCHMOCTH  yIja  OTPaXXCHHS
CBETOBOTO JIy4a OT yIJIa [aJ(CHHUs.

N3yuenne xapakTepUCTHUK H300paKEHHs TpEAMETa B
IJIOCKOM 3€pKalie.

HccnenoBanne  3aBUCHUMOCTH — yIUVIa  IIPEJIOMIICHHS
CBETOBOIO Jly4ya OT yIJIa MAJE€HHUs Ha TPAaHULE «BO3AYX —
CTEKJIO».

[Tonyyenune m300pa’keHH C MOMOIIBIO COOMparoIIeh

JIMH3BI.




12

Onpenenenre (GOKYCHOTO PACCTOSHUS U ONTHYECKOMN

CHJIBI COOMPAFOIICH JINH3HI.

OmnBbITHI 110 PA3I0KEHUIO OEJIOr0 CBETa B CIIEKTD.

OupITEl 1O BOCIIPHUATHUIO LBETa MNPECIMETOB IIPpH HX

HaOJI0ICHNH Yepe3 BETOBbIC (DUIBTPHI

du3nueckue SBICHHUSI B npupoac: 3aTMCHHA COJIHLIa u

11.10 JlyHbI, IBETA TEJ, ONTHYECKUE SIBJICHHS B aTMOcdepe (IIBET
Heba, pedpakmusi, pagyra, MUPax)
1111 TexHUUeCKUe yCTpOHCTBA: OUYKH, IIEPUCKOIL, (hoTOAaMnmapar,
' ONTUYECKUE CBETOBObI
KBAHTOBBGIE ABJIEHUA
11 Onwitel Pesepdopna w 1utaHerapHas MoOJAENb aroma.
' Mogens aroma bopa
122 Hcnyckanve u morjomeHue cBera aroMoM. KBaHTHIL
' JInHelyaTele CIIEKTPBI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- u raMma-u3ITydeHHs
14 Crpoenue atoMHoOro saapa. HykiioHHast Moiesib aTOMHOTO
' anpa. N3oTomsl
125 PannoaktuBHble mpeBpauieHus. llepuon mnosypacnana
' ATOMHBIX s7Ep
126 SnepHble peakuuu. 3aKOHBI COXpaHEHUS 3apsAOBOrO U
' MacCOBOI'0 YHCET
12.7 OHeprus CBs3U aTOMHBIX sijiep. CBsA3b MAacChl U SHEPTUU
123 Peakuuu cuntesa u aeneHus sjaep. VIcTOUHUKM 3HEPrUH
' Connua u 38€31
129 SnepHas  sHepreruka.  JlelicTBUE — paJMOAaKTUBHBIX
. U3ITy4YEHUH Ha KUBbIE OPraHU3MbI
[TpakTiueckue paboThI:
HaGnroneHue CIUIOIIHBIX W JMHEHYATBIX CHEKTPOB
U3ITyYEHUSl.
12.10

HccnenoBanue TPEKOB: U3MEPEHHUE DHEPIUU YaCTHULBI 10
TOpPMO3HOMY TTyTH (110 hoTOrpadusm).

W3mepenue paanoakTuBHOro hoHa




12.11

12.12

@usznueckue SABICHUS B INPUPOAE: ECTECTBCHHBIN
paluOaKTUBHBIA (OH, KOCMUYECKHE JTyUH, PaIMOAKTUBHOE
U3JIy4eHUe IIPUPOIHBIX MUHEpPAJIOB, JIEHCTBHE

pPaaruOaKTHUBHBIX I/IBJ'IyLICHI/Iﬁ Ha OpraHu3M 4€JIOBCKa

Texnuueckue yCTpOiicTBa: CHEKTPOCKOTI,

WHJVBHIyaJIbHBIA TO3UMETD, Kamepa Bunbscona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHMsi HA OCHOBeE
eroc

[lonumanue ponu (QU3MKK B HAYYHOM KapTHHE MHUPA;
c(OpMHPOBAHHOCTh 0A30BBIX IPEACTABICHUN O 3aKOHOMEPHOM
CBS3U U [I03HABAEMOCTH SBJICHUM IPUPO/IBL, O POJIA SKCIIEPUMEHTA
B (usuke, o cucremMooOpasyroue poaun (U3UKUM B Pa3BUTUU
€CTECTBEHHbIX HayK, TEXHUKM M TEXHOJIOTMH, 00 3BOJIIOLMU
¢u3nyeckux  3HAHMW W UX  POAM B LIEJIOCTHOM
€CTECTBEHHOHAy4YHOW KapTHHE MHpA, O BKJIAJIE POCCHUCKUX H
3apyOeKHBIX YUYEHBIX-(QU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE
IIPOLIECCOB  OKPY’KAIOIIETO MHpA, pa3BUTHE TEXHUKU U

TEXHOJIOTUH

3HaHUs O BUJAX MaTepuM (BELIECTBO W I0JIE), O JABMIKEHUM Kak
crocobe CyLIeCTBOBaHMSI MaTepuu, 00 aTOMHO-MOJEKYJISIPHOU
TEOPUM CTPOEHMsSI BEIECTBA, O (PU3NYECKOI CYIIHOCTU SBICHUN
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJOJICKTPOMArHUTHBIX U
KBAHTOBBIX); YMEHHE pa3JInyaTh SBJIECHUS IO OIMUCAHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JIECMOHCTPUPYIOIINX
JaHHOe (hrU3MUYecKoe SIBIEHUE; YMEHHUE PacllO3HaBaTh MPOSBICHHUE
HU3YYCHHBIX (1)I/IBI/I‘I€CKI/IX SIBJICHUH B OKpYKaroumeM MUPEC, BBIACTIAAL

WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Brnanenue ocHOBaMHM MOHATUHHOIO anmapara U CUMBOJIMYECKOTO
S3bIKa (PU3UKY U UCTIOH30BAHUE UX JIJIS pEIIeHUs yIeOHBIX 3a/1a4;
yYMEHHE XapaKTepU30BaTh CBOMCTBA Tel, (PM3HUECKUE SBICHUS H
MPOIIECChl, HCMOJIB3ysT (yHIAMEHTAIbHBIE W JIMIUPHUYECCKUE

3aKOHBI

YMeHue omnuchIBaTh HU3YYCHHBIC CBOICTBa Tel U (I)I/ISI/I‘ICCKI/IC

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




Bnanenue ocHOBaMHM METOJOB HAy4YHOTO MO3HAHUS C Y4ETOM
coOmrosieHust  mpaBwil  Oe30macHOro  TpyAa:  HaOmoJaeHue
(U3NYECKUX SBIICHHIMA:

yMEHHE  CaMOCTOATENIFHO  COOMpaTh  AKCIIEPUMEHTAIBHYIO
YCTQHOBKY M3 JTaHHOTO Habopa 00OpYIOBaHUS 1O MHCTPYKIHH,
OIMCHIBATH XOJ OIBITA W 3alHCBIBaTh €r0  Pe3yJbTaThl,
(hopMyTHpOBaTH BHIBOBI;

NPOBEJCHNUE MPSAMBIX W KOCBEHHBIX H3MEpPEHUH (HU3NIECKUX
BEIMYMH: yMEHHUE IUIAHUPOBATh H3MEPEHHs, CaMOCTOSITEIHHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTaHOBKY IO HWHCTPYKIIHH,
BBIUUCIIATh 3HAYCHHE BEITUYMHBI M aHAJTM3UPOBATH TOJTYYCHHBIC
pe3ynbTaThl ¢ Y46TOM 3a/IaHHOM MOTPEIIHOCTH pPEe3yJIbTaToB
U3MEPECHU;

NPOBEJCHNE HECIOKHBIX SKCICPUMEHTAIBHBIX HCCIEJOBAHH;
CaMOCTOSITENIFHO COOHMpaTh AKCIEPUMEHTAIBHYIO YCTaHOBKY U
NPOBOAMUTH HCCIEJOBAaHHE [0 HMHCTPYKLIUH, TPEICTABIATH
MOJTyYSHHBIE 3aBUCUMOCTH (PM3MYECKUX BEIMYMH B BUJE TAOJIHNIL
U TpaduKOB, YYUTHIBATH IOTPEIIHOCTH, JEIaTh BBIBOABI IO

pe3ysbTaTtaM UCCIIeI0BAHUS

[lonnmanue XxapakTEepHBIX CBOHCTB (QHU3WYECKUX MojeneH
(MarepuanbHas TOYKa, aOCOJNIIOTHO TBEPAOE TeENO, MOJENU
CTPOEHMS Ta30B, )KUJIKOCTEHN U TBEPBIX TEJ, INIAHETapHask MOJEJIb
aToMa, HyKJIOHHas MOJIeJIb aTOMHOT'O S7[pa) U yMEHHUE MPUMEHSTh

WX U1 00BsICHEHUST (PU3UYECKUX TPOIECCOB

YMeHnue o0bSICHATh (PU3NYECKUE MPOLIECCHI U CBOMCTBA TEIl, B TOM
YUCJIE U B KOHTEKCTE CUTYalMi MPAaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YACTHOCTH, BBIABIATh IPUYUHHO-CIICICTBEHHBIE
CBSI3U M CTPOUTH OOBSCHEHHE C OMOPOH Ha U3yUeHHBIE CBOMCTBA
¢bu3nueckux sABIeHUM, (pU3NUecKUe 3aKOHBbI, 3aKOHOMEPHOCTU U

MOJIEIN

YMenue pemath pacuéTHbeie 3a1a4uu (Ha 6a3e 2 — 3 ypaBHEHHH),
WCIIONB3Ysl 3aKOHBI U (HOPMYJIBI, CBS3bIBAIOIINE (PU3UUECKHE
BCJIMYHHBI, B YaCTHOCTH, 3allMCbIBATh KPATKOC YCJIOBUC 3ala4H,
BBISIBJISITH HEJIOCTAOIINE JAHHBIE, BRIOMPATh 3aKOHBI U (DOPMYIIHI,
HEOOXOAUMBIE I €€ peIIeHUs, HCIOIb30BaTh CIPABOYHBIC

JaHHBIC, MPOBOJUTH paC‘-IéTI:I U OLCHUBATL PCAIIMCTUYHOCTDH




MOJIYYCHHOTO 3HAYeHUs (U3NYECKOW BEIMYMUHBI; YMEHHUE
OTpeACIATh Pa3MEPHOCTh (PU3NYECKON BEIWYHMHBI, MOTYyYECHHOU

P pELICHNUH 33]1a4U

YMeHHne XapakTepus3oBaTh MPUHIUIBI JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHKCJ€ OBITOBBIX TPUOOPOB, U MPOMBIIITICHHBIX
TEXHOJIOTHYECKUX IMPOIECCOB [0 HMX ONUCAHUIO, HCIONb3Ys
3HaHHUA O CBOWCTBax (PM3MUYECKUX SIBICHUI U HEOOXOIUMBIE

¢busnveckre 3aKOHOMEPHOCTH

10

YMeHue HCIoNb30BaTh 3HAHUS O (U3NYECKUX SIBICHUSAX B
MOBCETHEBHOM JKU3HM ISl OOecredeHus: Oe30IacHOCTH NpHU
oOpamieHUn ¢ OBITOBBIMH TpUOOpAaMH U TEXHUYECKUMHU
yCTPOWCTBAaMHU, COXPAaHEHHS 30POBbS M COONIOJCHUS HOPM
HKOJIOTUYECKOTO TOBEJCHHUS B OKpY’KAIOIIEW cpejie; MOHUMaHHe
HEOOXOAMMOCTH IIPUMEHEHUS JTOCTY)KEHUI (PU3UKHU ¥ TEXHOJIOT U

IJIg palqMOHAJIBHOTO IMPUPOAO0IIOJIb30BaAHUSA

11

OmnbIT NIOMCKa, TPeoOpa3oBaHMs M MPEACTaBICHUS HHPOPMALUU
(U3MYECKOro coiepKaHusl ¢ MCI0JIb30BaHUEM MH()OPMALMOHHO-
KOMMYHHUKaTHUBHBIX TEXHOJIOTH; yMEHHE OLICHUBATh
JOCTOBEPHOCTh ~ IOJIydeHHOW  WHpOpMallMd Ha  OCHOBE
MMEIOIUXCS 3HAHUN W JIOTIOJIHUTEIbHBIX MCTOYHUKOB; YMEHHE
UCIOJIb30BATh TNPHU BBINOJHEHUH YYEOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHY IO JUTEpaTypy (uznueckoro COJIep KaHus,
CIPaBOYHBIE MaTepHallbl, pecypcbl ceTu IHTepHeT; BianeHue
0a30BbIMU HaBbIKaMU IpeoOpa3oBaHMsl MHGOPMAIUU U3 OJHOU
3HAaKOBOM CHCTEMBI B JPYTYI0; YMEHHE CO3/laBaThb COOCTBEHHBIE
MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(POpPMALUHU U3

HECKOJBbKHUX UCTOYHUKOB




HHEPEYEHDb 3JIEMEHTOB COIEPKAHUA, IIPOBEPAEMBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
{1 Mexannueckoe JBHKeHUEe. MarepuanpHas Touka. Cucrema orcuéra.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE U HepaBHOMEpHOE ABMKeHME. Cpennsisa ckopocTs. Popmyiia ais
1.2 BBIUUCIICHUS CpeTHEH cKopocTu: v = S/t
PaBHOMEpHOE MpsMONIMHEITHOE IBUYKEHUE. 3aBUCUMOCTbh KOOPJMHATHI TENA OT
BPEMEHHU B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHEWHOTO IBHYKEHU:
13 x(1)=x,+vt
I'paduku 3aBUCHMOCTH OT BPEMEHHU /ISl TPOCKIHUU CKOPOCTH, IMPOSKIIUH
IIEPEMEIEHUS], IIyTH, KOOPAMHATHl IIPU PABHOMEPHOM IPSIMOJIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpAMHATHI Tejla OT BPEMEHU B Cllydae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO JBUKCHHUS:
2
Sf) =V, # i+ a2y *;
2
@opMmyJbl 411 TPOEKIUU HEepeMEIIeHUs], TPOEKUUN CKOPOCTH U MPOEKIUU
YCKOpPEHUS IIPU PAaBHOYCKOPEHHOM IPSMOJIMHEHHOM JIBUKCHHUH:
2
1.4 .sx(a‘)=vﬁx-r+ax-3.
U_\'('f) =Up, +, -1,
a,(t)=canst,
Ulr: - L’}1:1': =2HISI
I'padvkn 3aBUCHMOCTH OT BPEMEHHU JUIsl MPOEKIUU YCKOPEHUS, MPOEKIUU
CKOPOCTH, NPOEKLUUHU IEPEMELIEHUS, KOOPAUHATHl IIPH PaBHOYCKOPEHHOM
MPSIMOJIUHEITHOM JBUKEHUH
CBoboaHoe nagenue. @opMyIibl, OMKUCHIBAIOIIUE CBOOOTHOE a/IeHNE TeJla 10
1.5 BEPTUKAIM (JIBMKEHHE Tejla BHU3 WIM BBEPX OTHOCUTEIBHO IOBEPXHOCTH
3emnn). ['paduku 3aBUCHUMOCTH OT BpPEMEHM MJI MPOEKLUU YCKOPEHHS,




1.6

1.7

MNpOCKOHUU CKOPOCTHU W KOOPAHWHATHI IIpU CBO6OILHOM nmaaCHuM TCja I10

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

dopmyna A BBIUUCICHHUS] CKOPOCTU Yepe3 PaiuyC OKPYKHOCTH U MEPHO

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOE YycKOpeHue. HampaBieHne IEeHTPOCTPEMUTEIBHOTO

yckopenusi. @opmyiia i BBIYUCICHUS YCKOPEHUS:

2
_w
=R

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

ve L
T

Macca. [InoTHOCTB BeliecTBa. d)opMyna JJIA BBIYUCIICHUSA TTIIOTHOCTH

_m
V

1.8

Cuna — BexkTtopHas ¢puzudeckas BenudrHa. CI0KeHUEe CUl

1.9

1.10

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

COHaHpaBJ'ICHHOCTB BCKTOpPA YCKOPCHU: TCJIa U BEKTOpPA 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

nedpopmanuu (3axox ['yka):

113 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSATOTEHUS:
FoG. My -i}}:
R:
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaAeHHUS.
114 dopMyna A BBIUKCICHUS CHIIBI TSKECTH BOJIU3M MOBEpXHOCTH 3emun: F =
mg.
JBwxenue mnanet Bokpyr Comnna. [lepBas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpy3ku
Nmmynbe Tena — BekTopHas pu3nyecKkasi BeIMYnHa.
1.15 p=mo
Nmnynse cucremsl Ten. M3mMenenne umiyinbca. MMiynbe cusbl
3aKOH COXpaHEHUs UMITYJIbCa AJI1 3aMKHYTON CUCTEMBI TEII:
1.16 P=myU; +iny U, =const
PeaxTnBHOE ABMKEHTE
Mexanudeckas pabora. @opmyria st BHIYUCICHUS pa0OThI CHJIBI:
A=Fsoos0
MexaHudeckasi MOIIIHOCTb:
1.17
v=4
I
Kunernueckas u noreHuuanbHas sHeprus. @opmyia sl BBIYUCIECHUS
- KUHETUYECKON DHEPIUH:




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

HaJ 3eMIIEH:

E,= mgh

Mexanudeckas SHEpIUs:

E=E;+E ?

119 3aKOH COXpaHEeHHsI MeXaHN4ecKoi aHeprun. Gopmyna s 3aKoHa
COXPaHCHUS MEXaHHYECKOHN SHEPTUU B OTCYTCTBHE CUJI TpeHUS: E = const.
[IpeBpareHne MexaHN4YECKON YHEPTUH MPU HATUYUU CUIIBI TPEHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Poryar. MomenT cubl: M - Fl.
YcnoBue paBHOBeCHs pblyara:
M +M,+..=0
1.20
[TonBwxHbIM 1 HenoaBWKHBINA 0;10ku. KII/] mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
A‘S&TIHHH
JlaBiieHune TBEPAOTO TENa.
dopmyna 175 BEIYUCICHUS JaBICHUS TBEPAOTO Tena:
_F
F= G

121 HaBnenue raza. ATMocepHoe JaBieHuUE.

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

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

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

F_&m. =pgv




YcaoBue miapaHus teia. Ilnapanue CYZAO0B 1 BO3AYXOILJIABAHUC

1.24

Mexannueckue KojeOaHus. AMIUIMTYJa, NEPUOJ M YacToTa KOJIeOaHUH.

dopmya, CBSI3bIBAIOIIAS YACTOTY U MEPHUO] KOJICOAHUIA:

1.25

1.26

1.27

1.28

MareMatnueckuii ¥ IpyKUHHBIA MasTHUKH. [IpeBpaiieHue sHepruu Ipu

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

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

CKOPOCTb PaCIpOCTPAHECHUS BOJIHBI:

L=v-T

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

nByx cpenl. MH(Dpa3ByK U yIbTpa3ByK

1.29

1.30

IIpakmuyeckue pabomul

N3mepenne cpenHel IMIOTHOCTH BEIIECTBA; APXHUMEIOBOU CHUIIBI, )KECTKOCTH
IPY>XUHBI, KO3 PUIMEHTa TPEHUS CKOJIBXKEHUS; pabOThl CUJIbI TPEHUS, CUJIbI
YOPYTOCTH; CPEIHEN CKOPOCTH JBUKEHMs OpycKa 10 HaKJIOHHOM IIOCKOCTH;
YCKOpeHHus: Opycka MpH JIBMKEHUH IO HAKIOHHOM IUIOCKOCTH; YacTOThI U
nepuoja KojeOaHW MaTeMaTHMYeCcKOro MasTHUKA; 4YacTOThl M Iepuoja
KosieOaHU MPY>KUHHOTO MasiTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIEr0 Ha phIyar;
paboThl CHIIBI YHOPYTOCTH IMPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUKHOIO
6110Ka; pabOTHI CUJIBI YIPYTOCTH IPHU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOTO
OJ0Ka.

HccnenoBanne 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpyKEHHOMN
YacTH T€JIa U OT IJIOTHOCTH JKMJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MAacChl TeJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO TABJICHUS U
OT poJia TOBEPXHOCTH; CHJIbI yIIPYTOCTH, BO3HUKAOIIEH B IIPY>KUHE, OT CTEIIEHU
nedopMaluy NpyKUHbI; YCKOPEHUs: OpycKa OT yTiia HaKJOHa HalpaBIIsIoLIeH;
nepuoja (4acToThl) KoJeOaHU HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TIEpUOJIa
KosieOaHUH MPY>KUHHOTO MasiTHUKAa OT MacChl rpy3a U KECTKOCTU MPYKUHBI;
UCCIIeIOBaHNE HE3aBUCUMOCTU TepHoJia KOoJeOaHWH HUTSHOTO MasTHUKA OT

MacCChI I'py3a. HpOBCpKa YCJIOBUS PABHOBCCHUS pblUara

Dusuueckue A6NEHUA 8 npupode: NpuUMEpbl ABUXXCHUA C PA3JIMYHBIMU

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




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

Texnuueckue ycmpoticmea: CIUIAOMETP, JATYUKHU TOJIOKEHHUS, PACCTOSHUSA U
YCKOpEHUs, JTMHAMOMETpP, MOJIIUIHUKN, PAaKEThl, pblYyar, MOABMKHBIA U

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

13 cooOmraronmecs cocybl, yCTPOHCTBO BOJOMPOBOAA, THIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPILIHEBOM HACOC, apeoMeTp, 3XOJOT,
HCII0JIb30BaHUE YIbTPa3BYyKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHbBIE IOJIOXKEHUSI MOJIEKYJIIPHO-KUHETHUYECKOM TEOpUH  CTPOEHUs

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

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

' Temneparypoii. BpoyHoBckoe nBuxenue, mupQysus

23 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

24 TenioBoe paciimpeHue u cxxarue

2.5 TerioBoe paBHOBECHE

Y Buytpennsas snHeprus. Pabora u rtemsonepenaya Kak crnocoObl M3MEHEHUs

' BHYTPEHHEH YHEPTUH

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

2.8

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

napooOpazoBanus: L = O/m




2.11

BnaxnocTs BO3ayxa

2.12

[InaBnenue u xpucraumsauusa. 3MeHeHHEe BHYTPEHHEH OJHEPIUM IIPU

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

2.13

BHyTpeHHss1 dSHeprus CcropaHus TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAHMs

ToruuBa: g = Q/m

2.14

[Tpunuuns! padots! TemnoBbix asurareneil. KITJ[ teroBoro asuraresns

2.15

2.16

2.17

IIpakmuyeckue pabomul

N3mepenue yaenbHON TenI0EMKOCTH METAUTMUECKOTO WIMH]PA; KOJIUYECTBA
TEIUIOTHI, IOJyYEHHOI'O BOJOM KOMHATHOW TeMIepaTypbl (UKCUPOBAHHOMN
Macchbl, B KOTOpPYIO OIyII€H HarpeThlii LWIMHJIpP; KOJWYECTBA TEIUIOTHI,
OTJAHHOTO HArpeThIM LWIMHIAPOM, IIOCIE OIYCKaHUs €ro B BOLYy KOMHAaTHOU
TEMIIEPATypbl; OTHOCHUTEIbHOW BIAXKHOCTH BO31yXa; YACIbHOM TEIUIOTHI
IU1aBjieHUusd JbAa. MccienoBaHue M3MEHEHMsI TEMIIEpAaTypbl BOJABI  IIpU
Pa3IMYHBIX YCJIOBUSX; SIBJICHMS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOJHOU U

FOpH‘lCﬁ BOJBI; IpOoHeCCa UCIIAapCHUA

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

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

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

BHYTPEHHETO CrOpaHus

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

DnekTpusanus Teil. J[Ba Buaa 3JIeKTpUUYECKUX 3apsI0B

32
33

34

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

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

CYTNEPHO3UINH IEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsaoB. JlelicTBHE AJIEKTPUYECKOro TMOJsSI Ha

JJIEKTpUYECKUE 3apsAabl. [IpOBOAHUKH U TUAIIEKTPUKU




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

Hanpsoxenue.
3.6 I=q/t, U=A4/4
DJIEKTPUYECKOE CONMPOTUBIICHUE. Y ACIBHOE AIEKTPUUECKOE COMPOTUBIICHUE:
3.7 R =pl/S
38 3akon OMa 1 yyacTka anekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE coeMHEHNE TPOBOHUKOB PABHOTO COITPOTUBIICHMUS:
U=U:I=1+1; Rzi.
2 2 >
CwMmelnanHble COETMHEHUS TIPOBOTHUKOB
310 Pabota u momHOCTh 25ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH Jlxoyns — Jlenna:
3.11 O=I"-R-t
319 OneiT Opcrena. MarHuTHOe MoOJ€ OPSIMOTO MPOBOJHUKA C TOKOM. JIMHMM
MarHuTHON MHIYKITUH
313 MarauTHOE TOJIE ITOCTOSSHHOTO MAarHuTa. B3anMoIeWCTBHE ITOCTOSHHBIX
MarHuToOB
3.14 JlelicTBMEe MarHUTHOTO TTOJISI HA TPOBOJHUK C TOKOM
3.15 OnsiTel Dapanes. SBneHue 3neKTpoMarHuTHON MHAyKUuu. [Ipasuino Jlenna
Ilpakmuueckue pabomol
N3MepeHne  JIEKTPUUYECKOTO  CONMPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
3.16 AIEKTPUIECKOTO TOKA; PAOOTHI SJEKTPUUECKOTO TOKA.

HccnegoBanne 3aBUCHUMOCTH  CHIIBI TOKa, BO3HHUKAOMICTO B TIPOBOIAHHKE

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




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

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

[apajuIeIbHOM COEAMHEHNN TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA6leHUs 8 npupoode: SIEKTPUUYECKHE SBICHHS B armocdepe,

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

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

3.19 DOnexkTpoMarHuTHbie BoJHEL. [1Ikana 35ekTpoMarHuTHRIX BOJTH

3.20 JlyueBast mogens cBeta. [IpsimoninHeliHOE pacipocTpaHEHUE CBETa

3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano

3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23 Hucnepcus ceera

304 JIunza. Xon nyueit B nuH3e. @OKyCHOE paccTosiHue JIMH3bI. OnTHYecKas cuia

. nun3el: D = 1/F

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

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

3.26 | crekna.

UccnenoBanme cBoiicTBa H300pa)K€HUs, MOJYYEHHOTO C IOMOIIBIO
coOuparolel TUH3bI; U3MEHEHHUsT (POKYCHOTO PACCTOSIHUS ABYX CIOKEHHBIX JIMH3;
3aBUCHMOCTH yTJIa MPEJIOMJIEHHUsI CBETOBOIO JIy4a OT YIJIa MaJEeHUs Ha I'paHuLe
«BO3/yX — CTEKJIO»

397 Qusuueckue agnenus 6 npupode: 3atMmenuss Connna u JlyHbl, 1Beta Tel,
. ONTUYECKUE SIBJIEHUsS B aTMocdepe (11BeT Heba, pedpakius, pagyra, MUPax)
398 Texuuueckue ycmpoticmeéa. OYKH, TEpHUCKoM, ¢oToannapar, ONTHYECKHE

CBE€TOBObI




KBAHTOBBIE ABJIEHUA

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

4.1
pacmana

42 Omnwitel Pesepdopna mo paccesnuro anba-yactuil. Ilnanerapnas mopenb

' aToMa

4.3 CocraB aromHoro spa. M3oromsl

4.4 [lepuon nmonypacnaja aTOMHBIX siA€p

4.5 SnepHble peakiyu. 3aKOHbI COXPaHEHUS 3apsiJJ0BOTO U MAaCCOBOTO YUCET
Qu3suyeckue sA6NeHUs 8 npupode. €CTECTBEHHBIN paauoaKTUBHBIA (OH,

4.6 KOCMHMYECKHE JIy4Yd, PaJAHMOAKTUBHOE H3JIYYCHHE NPHUPOIHBIX MHHEPAJIOB,
JeiCTBHE PaJIMOAKTUBHBIX U3ITyUYEeHUI Ha OPraHU3M YeJIOBeKa

47 Texuuueckue ycmpoticmea: CIeKTPOCKOIL, UHIUBUAYATbHBIN JO3UMETP, KaMepa

Bunbcona, sinepHas 3HEpreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA

 Ousmka: 7-# Kmacc: 0a30BBIM YpOBEHBb: YYEOHWK; 3-¢ H3IaHUE,
nepepaboranHoe Ileppimikua WM.M., MBanoB A.M. AknuoHepHoe OOIIECTBO
«3narensctBo «IIpocBemenue»

* Ousmka: 8- kiacc: 0a30BbId YpPOBEHb: YYEOHHWK;, 3-€¢ H3JaHUE,
nepepaboranHoe Ileppimikua WM.M., MBanoB A.M. AknuoHepHoe OOIIECTBO
«3narensctBo «IIpocBemenue»

* dusuka: 9-i kiacc: 0a30BBI ypOBEHb: Y4YEOHMK; 3-€ W3/aHUE,
nepepadoranHoe Ileppimikun M.M., I'ythuk E.M., HWBanoB A.W. u np.

AxnuonepHoe odiectBo «M3aatensctBo «lIpocBerienue»



