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MOSACHUTEJBHASA 3AIINCKA

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

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

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIIUXCSI W OPraHU3alMI0 HU3YUYCHHS
bu3MKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo ¢(usuke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOyUEHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycraHaBIMBaeT paclpeiesieHue yueOHOro MaTepuana
Mo rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTD
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
ydeTe BO3pPACTHBIX OCOOCHHOCTEH 00yYaronmxcsi.

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

®du3zurka sABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, IMOCKOJBbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OHoJIOTHeH, acTpoHOMUEH H  (GU3UISCKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTUHY MHPa,
NpeloCcTaBisieT HauboJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4dHOro METoJa
MO3HAHUS, TO €CTh CII0C00a MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

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;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATH HAYYHBIC J10KA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

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

Lenu nzydenust GU3uKu:

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

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

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

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

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

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

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

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

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

3HAKOMCTBO cO chepamu TpodheCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.



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

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



COJAEPKAHUE 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, BBIIB)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, 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 pacCcTOsSHUMN.

N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TETA.

Ornpenenenue pa3MepoB MajbIX TEN.

o bk DN

N3MmepeHne TtemmepaTypbl MpU MOMOIIM KUIKOCTHOTO TEPMOMETpa M
JaTyuKa TeMIIepaTyphl.
6. IIpoBenenue uccienoBaHus MO MPOBEPKE TUIOTE3bI: JAIBHOCTH IMOJETA
[IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.
IlepBoHava/ibHbIE CBEJACHUSA 0 CTPOCHUM BellecTBA.

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

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

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

Hemoncmpauyuu.

1. Habmronenue 6poyHOBCKOTO JBHKECHHUS.

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. PaBHOmelcTByromas cui. Cuna TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe 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. OmpenenieHre CKOPOCTH PAaBHOMEPHOIO JIBUKEHHUSA (IIapuKa B JKHUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

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.
JlaBJjieHHe TBEPABIX TeJl, JKUAKOCTEH U ra3os.



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

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

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.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcCJoBHE IJIaBaHUs TEJI: TJIaBaHHWE WJIM MOTPY)KEHHUE Tel B 3aBUCUMOCTHU
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

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 MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

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

PaGoTa 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS pbluara K OJIOKY.

AL R

N



«3omotoe mpaBmwioy MmexaHuku. KosadduumeHnt momesHoro neWcTBus (mganee —
KIIJT) mpocthix Mexanu3moB. IIpocTeie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue pabOThl CUIIBI TPEHUS NPU PAaBHOMEPHOM JBUKEHHUM Tea

10 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECHUS pblyara.
3. Mzmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

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

TenJioBbie ABJICHUA.

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

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH DJHEpPruu:
Teruronepesaya U COBEpILIEHUE paboThI. Bunsl TEIIONEPEAaAuH:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyUYCHHUE.

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

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

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

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Hemoncmpauyuu.

1. HaOmioneHune OpOoyHOBCKOTO JBUKECHHS.
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9.

10.
11.
12.
13.

Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HaOnronenue TenioBoro paciumpeHus Ted.

W3MeHeHne naBieHUs ra3a Mpd WU3MEHEHHH 0o0bEéMa M HarpeBaHUM WM
OXJIKJICHHU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Bunae! Tenmonepenayu.

OxnaxxaeHue IpU COBEPIICHUN PaOOTHI.

HarpeBanwne npu coBepiiieHHH paboThl BHEITHUMH CHUIIaAMHU.
CpaBHeHHE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaoOmronenne kuneHus.

HaO0mronenne nocTostHCTBA TeMIepaTyphl IPH TUIABICHUU.
Mojienu TenJIOBBIX JIBUTraTEICH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MIMIPHUIIA.

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

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

Habmronenne wu3MeHEHUsT BHYTpPEHHEH OHEpPruu Tella B PE3yJbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU U
ropst4er BOJIBL.

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

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

DJIEKTPUYECKHEe U MATHUTHBIEC SIBJICHHS.

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

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



Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA ANEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
HcTOYHMKN TOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimegoBaTenbHOE W MApajuleNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

Pabota u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlxoyms—JIeHna.
DOneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeWCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHUE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. CnocoObl MOJTYYEHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpauuu.

DJekTpu3anus Ted.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.

DnekTpocTaThyecKasi MHIYKLMS.

3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsAI0B.

[TpOBOJTHUKH U TUBIEKTPUKHU.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKHN TTOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

10. DJIIEKTPUYECKHUIN TOK B HKHUJKOCTH.

11. 'a30BBIN pa3ps.

12. I3MepeHne CUIIbI TOKa aMIIEPMETPOM.

13. I3MepeHne 31eKTPUIECKOro HapsKEHHSI BOIBTMETPOM.

14. PeocTar u Mara3uH CONPOTUBIIEHUN.

15. B3anmonencTBre MOCTOSHHBIX MAarHUTOB.

16. MozenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJI0OCOB MarHNTaA.
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17
18
19
20
21
22
23
24

25

. MonennpoBanre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OneIT DOpcrena.

. MarauTHoe 1noJie Toka. IJIeKTPOMAarHur.

. JlelicTBME MarHUTHOTO TOJISI HA POBOJIHUK C TOKOM.

. DJeKTpOIBUTaTeh MOCTOSHHOTO TOKA.

. UccnenoBanue siBJICHUS 3JIEKTPOMAarHUTHOW WHTYKIIUH.

. OnbrTer Dapages.

. 3aBUCUMOCTh HANpaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUSI.

. DJeKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

° o kM w

10.
11.

12.

13
14
15

16

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH

CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U

JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

N3mepeHune u peryJupoBaHie CUIIbI TOKA.

N3mepeHue u peryJmpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT

COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh AIEKTPUUYECKOTO

CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO

CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIbHOM

COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApaJIEILHOM COCIUHEHUHU

PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.

OrnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha

pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYILIETO Yepe3 JaMIIO4Ky, OT

HaNpsHKEHUS Ha HEW.

. Onpenenenue KIIJI narpeBarens.

. UccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS TTIOCTOSTHHBIX MarHUTOB.

.3yueHne MarHUTHOTO TIOJS TIOCTOSIHHBIX ~MarHUTOB TIPU  HX
OOBeIMHEHUH U Pa3/ICIICHUN.

. UccnenoBanue eMCTBUSA SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITBI, JIEMOHCTPUPYIOLIME 3aBUCHUMOCTHh CHJIBI  B3aMMOJEHCTBUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyIIKe.

18. MI3y4yeHue nercTBUS MarHUTHOTO I10JIS1 HA IIPOBOJAHUK C TOKOM.

19. KoHCcTpyHpoBaHue 1 u3ydyeHue paboThl 3JEKTPOJBUTATEIS.

20. U3mepenue KIIJI anmekTpoaBUraTeibHOW yCTaHOBKH.

21. OnbITBI IO MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJIUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHEHOe JBrkeHue. (CBoOoHOE
najenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HeroTona. Bropon 3axkon Herorona. Tperuit 3akon HeroToHa.
[IpuHIMIT CyNEPHIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbXEHUS, CHJIa
TPEHUS TIOKOSI, APYTUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianet BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUkU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2)HEPruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, OHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HabmrogeHne MeXaHU4YeCKOro JABUYKEHHUS TeJla OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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8.

9.

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

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

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

HaOmronenue aBrKeHUs Tella Mo OKPYKHOCTH.

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

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

Hab6nroneHune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIryabca Ipu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHue UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPHU CBOOOTHOM ITaICHUH.
CoxpaHeHre MEXaHUYEeCKOM dHEPTUH TIPH JBIKCHUH Teja MO/ ICHCTBUEM
TIPY>KUHEI.

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
JBI)KCHUHU 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.

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



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 BBICOTBI 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
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.

I



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETAa.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. N3ydeHue CBOMNCTB AJEKTPOMArHUTHBIX BOJH C MOMOIIBbI0 MOOWIIBHOTO

tenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  momens  cBera.  Mcrounuku — cBera.  I[IpsiMosmHErHOE
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

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

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

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CrokeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomy4yenue n300paxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xom nydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[Tonydenne n300pakeHUI C TOMOIIBIO JTUH3.

9. Ilpunuun geiictBus poroanmnapara, MUKpOCKOIIA U TEJIECKOIA.

10. Mopensp riasza.

11. Paznoxenue 6e10ro cBera B CIIEKT.

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

Jlabopamopnwie pabomul u onvimol.

1. HccnemoBanue 3aBUCHUMOCTH yTJIa OTPAXEHHUS CBETOBOTO Jydya OT yrja
NaJICHUS.

2. M3ydeHue xapakTEpPUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
HccnenoBanrie 3aBUCUMOCTH YTiia IPEJIOMIIEHUS] CBETOBOIO Jy4ya OT yrjia
MaJICHUS HA TPAHUILIE «BO3LYyX—CTEKIIO».
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[Tomyyenune n300paxxeHut C TOMOIILI0 COOMPAOIIEH JTUH3HI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparomei
JINH3BI.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OnpITHl 1O BOCHPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUHU Yepe3
[[BETOBBIC (DPUIIBTPBHI.

KBaHTOBBIE SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThle CEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro snpa. Msorombsl.  PannoakTuBHBIE
npespateHus. [lepuon momypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

CnexTpbl U3Ty4EeHUS U MOTJIOMIEHUS.

CnexTpsl pa3aIu4HbIX ra30B.

CnekTp Boaopoa.

Hab6mronenue Tpekos B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUTUX U3ITYUCHUH.

. Peructparus nznyyeHusi NpUpOAHBIX MUHEPAIOB U MPOIYKTOB.
ﬂaﬁopamopubte paoomul u onvimol.

1. HabnropeHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HMccnepnoBaHue TpPEKOB: MU3MEPEHHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOPHUTEIBLHO-00001IAO I MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJb TIPEAHA3HAYEH JI CHUCTEMAaTHU3aluu
u  0000mIEeHWS TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU U3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKEe JJI MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIIKX ATOT yUYEOHBIN MpeaMeT.

I R

IIpy M3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yJibTaToB  0o0yueHus, (dopMupyercs
€CTECTBEHHOHAYYHAasi I'PAMOTHOCTb: OCBOCHUE HAyYHBIX METOJOB HCCIIEIOBAHUA



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

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

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

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

OOBSCHATh HAYYHBIC OCHOBBI HanOOJIEe BaXHBIX JOCTIKCHUA COBPEMEHHBIX
TEXHOJIOTHHA, HAPUMEpP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBHIX BUJIOB
HHEPTUHU.

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



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

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

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

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

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

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

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JESITEIBHOCTH
YUYE€HOrO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITUE HCTETUYECKUX KauyeCTB (PU3NUYECKOW 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
KyJbTYpBHI,

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

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

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

- c(popMUPOBAHHOCTh HaBbIKa pediexkcuu, NpHU3HAHHE CBOErO IpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTMBHO€ Yy4YaCTHE€ B PEUICHMM MpPaKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



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

e - MHTEPEC K MPAKTUICCKOMY U3yUCHHUIO MPOheCCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMs Ha MPUMEHEHHE (U3WYECKUX 3HAHUM JJIA pelieHus 3ajgad B
0o0JIacTH OKpy>Kalollel cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AJILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer uxX

pelIeHus;

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

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAaHUM U
POCKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPpYTHX;

e - TIOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
e TEIbHOCTD;

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

e - OCO3HaHME ACPHUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKY;

e - IUIAHUPOBAHHME CBOETO pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MUYECKHUX
3HAHUM;

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

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

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbraTte OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE IO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBUA,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4YCOHBIC  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCAJIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:
e BBIABIAThP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);



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

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITH TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HW3YYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

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

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIaHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

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

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

MPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

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

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

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJbHYIO (GOpMY TMpPEICTaBICHUS
uHQOpMalMu W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

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

COIMOCTABJIATh CBOM CYXXICHHS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
nuanora, 0OHapy>KUBaTh pa3INune U CXOACTBO MO3UIINI;



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

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

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNATh POJH, OOCYXKIaTh MPOLECCH U
pe3yIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUA C APYyTUMH
YJIeHAMH KOMaH/Ibl,

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

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

Camoopranusauus:

BBISIBIIATh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUIS pelieHns (U3NUeCcKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYaNbHOE, TPUHSATHE DELIEHUS B TpyMIe, NPUHATHE pelIeHUui
rpyIIoi);

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBHUSAM;

CTaBUTb ce0s Ha MECTO JPYroro 4ejloBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY IPYTroOro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY NpU PEIICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYTrOTO.



IHNPEAMETHBIE PE3YJIBTATDBI

K xonIy 00ydeHus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaCKTOpHUsS, pPaBHOACHUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYEeCKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuarh sBieHus (audy3us, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHON OCBHIO
BpalllCHUsI, TEepeaadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamud, atrMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh TPOSIBJICHHUE HW3YYEHHBIX (U3MUECKUX  SIBIICHUNH B
OKpY’XalolleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B JKMBONM M HEXKUBOU
NpUposie, NCUCTBUE CUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EepHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCTOJIb3YS
¢dbuznyeckre BEJIMYUHBI (Macca, 00BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSIST CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOrO Teia, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KHMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HMCIOJIb3YeMbBIX  BEIMYUH, UX
000O3HaueHUs W €IUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTHUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMUUH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
WCIIOJIB3Ysl MpaBUiia CJIOXKEHHs CUJl (BAOJb OJHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUJIO PaBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
PHEPruH, TPU OTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBsA3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCJIOBHS 33/1a4d 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOAUTh CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJTy4YE€HHOM (pU3NUECKON BEINYNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy), pas3inyaTb W HHTEPIPETUPOBATH
IOJ[yYEHHBI pe3yibTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJIUTH OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: dbopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYJ0BaHMUS,
3aIlKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacChl Telna,
o0béMa, CHUJBI M TEMIEPATypbl C MCIOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MyTH
PAaBHOMEPHO JABWXKYILIErOCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOIPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHMM paBHOBECHS pblyara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOUpaTh YCTaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKHUX BEIMYMH B BHUJE



MPEIOKEHHBIX TaOMUIlT W TpauKOB, JENaTh BBIBOJLI MO pPE3yIbTaTam
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYICCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3JyXa, BBITAJIKUBAIONIAs  CWIa, JCHCTByIOmas  Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOI()(PHUIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAysl TPEIIOKEHHONW WHCTPYKIUH: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

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
O CBOMCTBaxX (PpU3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEphl  (HAXOauTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIEeH cpefie;

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

WCITOJIB30BAaTh MPHU BHITTOJTHCHHH YUYEOHBIX 3aJaHUN HAYyIHO-TTOMYJIIPHYIO
JUTEPATypy  (PU3MUECKOTO COJNEpPKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
yucie myOJuYHO JeNaTh KpaTKue COOOIIEHUS O pe3yJsibTaTax MPOCKTOB
WM y4eOHBIX WCCIENOBAHWN, MPU H3TOM TPAMOTHO HCIOJIB30BAThH



U3YYCHHBI TOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE NTPE3EHTALINEH;

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

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

MCIOJI30BaTh MOHITHUA: Macca U pa3MePbl MOJIEKYJI, TEILIOBOE JIBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUINUECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM Map, BIAKHOCTh
BO3/lyXa, TeMIleparypa, BHYTPEHHSS DHEpPrus, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsifl, FIECKTPUUIECKOE MOJIEe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3alus (OTBEpJeBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0mpOBOHOCTD, KOHBEKIIHUS, H3JIyYEHHUE),
AJNIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTaJUIbl B mOpupone, uziaydeHue CoJiHIa, 3aMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOB, pOJb MAarHUTHOTO TMOJISA JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPHU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUIECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPECHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, YJIeJIbHAsl TEIJIOEMKOCTh BEIIECTBA, VyJAEJNbHAs TEIUIoTa
TUIABJICHUS, yJeNbHAs TEIUIoTa NapooOpa3oBaHMs, yIedbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



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

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KCHUSI MOJIEKYJSIPHO-KMHETHUECKOW TEOpUU
CTpPOEHHS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCcKuX
1IaroB ¢ omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PM3UUYECKUX SIBICHHM,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJadyd B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCJIOBUS 3aa4yd 3alMCBIBATh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  pelIeHWs 3aJaud, BbBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaYeHHE (PU3NUECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacrno3HaBaTh MpoOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIEJOBAHMS, BbIAEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh MOpPSAJIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUH WU
bu3znyecKrux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MpU U3IYyYEHUH OT LBETa H3Iydaromen (MOrJIONIaroiei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpPbl KUIAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNIEKTPUYECKUX  3apsAI0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3al¥si MArHUTHBIX IIOJIE€M ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MAarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHWUTA,



CBOMCTBA DJEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (POpPMYJIUPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0OBaHUs, OMUCHIBATH XO/I OTBITa U (DOPMYJIHPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3JyXa, CHUJbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pe3ynbTaThl U3MEPEHUN ¢ YIETOM 3aJTaHHON aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOrOo
CEUEHMS U YACIIBHOIO CONPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHWsT Ha  POBOJHUKE,
UCCJIENOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEJIO)KEHHOMY IUIaHy, (DUKCUPOBATH
pe3yabpTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yJesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CII€ysl MPEIJIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

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

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYECHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX ONUCaHUsA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK 3JIEKTPUUYECKON HHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKHUX SIBJICHUH M HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

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



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHUNA B TIOBCEIHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu u
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIIOICHUS
HOPM DKOJIOTUYECKOTO TMOBEICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBJIATh TMOUCK WHpOpManuu (U3NUECKOTO COJICpKAaHUS B
WNHTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWMKM W TYyTEM CpPaBHCHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] TIPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHU HAYyYHO-TIOMYJISIPHYIO
JUTEPATYpy (U3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetu MIHTEpHET, BiIageTh NMpuéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
ComepKaHWsl, B TOM 4YHCIE TMYOJIMYHO TIPEACTABIATh PE3YIbTAThI
MPOCKTHOW WJIM HMCCIEIOBATEIIBCKON NEATETLHOCTH, TPH 3TOM TPAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

IPU  BBITIOJHEHUH YYEOHBIX TMPOCKTOB W HCCIEAOBAHUHN (U3MUCCKUX
MPOIECCOB paclpeAeisaTh OOS3aHHOCTH B TPYyNNE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTh 32 BBHITIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSTeTLHOCTD TPYIIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICICTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIy 00ydeHus B 9 kJacce peaMETHBIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

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

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBI>KCHUE, PABHOYCKOPEHHOE TMPSAMOJIMHEIHOE JBUYKEHHE, CBOOOIHOE
najieHue TeJl, pABHOMEPHOE JIBUJKEHUE M0 OKPY>KHOCTH, B3aUMOJICHCTBUE



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

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

OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
dbu3nueckue BENWYUHBI (CpENHSAS UM MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBMOKEHUM, YCKOPEHHE, NEPEMEIICHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLUHUAJIbHAS SHEPIHUsl CXKATOU
NpY>KUHbI, KHUHETUYECKAs DSHEpPrus, IOJIHAST MEXAHUYeCKas SHEeprus,
NEepPHOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMIICHUS CPEAbl), PU OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH 'papUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMHA CWJI, NPUHIUI OTHOCUTENbHOCTU [‘anmunes,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YHUCEN



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

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THhle 3adaud (omMparolmuecss Ha cucremy u3z 23
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJaydl 3alUChIBaTh KpPaTKOE
yCIIOBUE, BBISBISTH HEIOCTAIOIIME MM W30BITOUHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE NIJISl PEIICHHs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (u3nuecKon
BEJIMYMHBI,

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

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
(bu3MUecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbloTOHa, 3aKoHa
COXPAaHEHHUSl HPHEPruM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAaHOBKY H3 H30BITOUHOrO Habopa
o0Opy/lOBaHUS, ONHUCHIBATH XOJ OMbITA W €r0  Pe3yJbTaThl,
bopMyJIMpPOBAThH BHIBOJIHI,

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMOoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOJNTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (DM3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yIjla OTpaKE€HUs CBETa OT yIJia MaJeHUs U yrjia MpeioMJIeHUs OT yria



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

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKHUHBI, KOIPPUIUCHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHUS, CIEIYs MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3yIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

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

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

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmucaHus (B TOM YHUCIE:
CHHUIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
IpU PEUICHUH YyYeOHO-MPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MJis
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M cCOOMparolIel JIUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAUTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO MOBEJCHHSI B OKPY>Kalollel cpejie;

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



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

UCITI0JIB30BAaTh MPHU BBIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-MOMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHHs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHpOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEICTABIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TMPHU 3TOM TPAMOTHO  HCIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro paszjena (U3MKd U COMNPOBOXKAATH
BBICTYIUICHHE TMpEe3eHTaleil ¢ y4€TOM OCOOEHHOCTEW ayJIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmoreka [IOK
1.1 ®dusnka - HayKa 0 IpUPOAC 2
Y PHPOA https://m.edsoo.ru/7f416194
1.2 DOuU3NYECKUEe BETUYNHBI 2 1 bubmorera [JOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHEIN METO, IIO3HAHUS 2 1 bubmorera [IOK
' Y s https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BelIecTa https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII ) | bubnmnoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHHS BEIIECTBa 2
P - https://m.edsoo.ru/7f416194
Hroro no pasaeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieiicTBUE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHITIECKOC JIBIDKEHHE https://m.edsoo.ru/7f416194
32 HNuepuus, Macca, IIIOTHOCTH 4 1 bu6mmoreka [JOK



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

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

33 Cuia. B 14 2
g, DIt et https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nea 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
) TeJaMH, )KUIKOCTSIMHA U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Alaperine KuaKoCTH > https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4.3 Armoceproe fasaerie 6 https:/m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
A P 1
> aboTa M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
5.2 I1 5 1
POCTHIC MEXaHHIMBI https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 M 4 1
CRARHTCCKad SHEPTHA https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHOoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. TenioBble siBJICHUS
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 bubmorera [JOK
’ P - https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CIIOBBIE MPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
)1 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 I1 i 7 20 2
OCTOSIHHBIN 3JIEKTPUUYECKUIN TOK 7 hitps-//m.cdsoo.ru/7f4 181 ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATAHTHPIC ABJCHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 2 4
FICKTPOMArHHTHA HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 4 14.5



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
11 MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONMCAHUSA https://m.edsoo.ru/7f41a4a6
1.2 BsaumoneiictBue Ten 20 1 3 bubnmnorexa LIOK
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUs 10 3 nomorexa 110
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3znea 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
bu6mmorexa [IOK
2.1 M 0 7 3
CXAHMHACCKUC KOJCOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHuueckne BOJIHEL 3BYK 8 1 3
Y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pasznen 3. 3HeKTp0MaFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJTHBI

31 DJIEKTPOMArHUTHOE MOJIE U 6 ) bubnmuorexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3nen 4. CBeToBbIe IBJICHUSA

4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 bubmuotexa [JOK



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

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

bubmuoreka [JOK
4.2 JI 0 6 3
HH3BL H OITHHECKHIE TPHOOPET https://m.edsoo.ru/7f41a4a6
43 Paznoxenune 6eoro cBera B CIIEKTP 3 2 bubmorexa LHOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Paznen 5. KBanToBble siBJIeHH I
bubmuoreka [JOK
1 n 4 1
5 CITyCKaHUE U TMOTJIONICHHE CBETa aTOMOM https//m.edsoo.ru/74 1 a4a6
bubmuorexa [JOK
2 1
> Crpoeune aTomHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
. s 1 1
>3 AICPHPIC peakiini 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nea 6. [loBTopuTe1bH0-000011a10IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 27



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




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJabHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

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

MeXaHI/I‘leCKI/IC, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

duznyeckre BETUIHUHLI U UX
HU3MCPCHUC

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

Kaxk ¢usuka u qpyrue ecteCTBEHHbIE
HayKH U3y4aloT MPUPOTY.
EcrecTBeHHOHAYUYHBI METOT
no3Hanus. Onucanue GU3NYECKUX
SIBJIECHUM C TTOMOIIIBIO MOJIeei

bu6nmoreka [JOK
https://m.edsoo.ru/ff09{72a

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTH TOJIETA IMapHKa,
MYIMEHHOI'0 TOPU30HTAJIBHO, TEM
OoJpIIie, 4eM OoJIbIle BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE bubmmorexa LOK
P P https://m.edsoo.ru/ff09fe0a
BeIllecTBa
8 JIBH>KeHMe 4acTUIl BEIIESCTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMNbITHI 11O
9 HAOIII0ICHUIO TETUIOBOTO PACIIUPEHUS
ra3oBy
10 ArperaTHble COCTOSIHHS BEIIECTBA
B3anmMocBs3b Mex 1y cBOKWCTBaMHU
BEIIIECTB B Pa3HbIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJBI
MexaHn4deckoe JBUKEHHE.
12 PaBHOMEpHOE M HEpAaBHOMEPHOE bubmorexa LOK
p p p https://m.edsoo.ru/ff0a05¢c6
IBIKEHHUE
bu6nmoreka [JOK
13 Ckopoctb. EnuHHIIEI CKOpOCTH
p p https://m.edsoo.ru/ff0a079¢
14 Pacuer myTH ¥ BpeMeHH ABMKESHUS bubmorexa LOK
y p https://m.edsoo.ru/ff0a0ae4
Hneprns. 3aKkoH HHEPIIHH.
15 B3aIfMOL[eﬁCTBHe TerKaK OpuYrHa bubmmnorexa LIOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBFKCHHS Tell
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
# 00beMa TeJla MO €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas paborta «OnpeneneHue



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

IJIOTHOCTU TBEPAOTO TEJIA»

Pemrenue 3agaud mo teme "IIOTHOCTE

bu6mmoreka [IOK

18 BemiecTna" https://m.edsoo.ru/ff0al23c¢
Cuna xak XxapakTepuCTHKa
19 B3auMoercTeua Tea. Cuia
yrpyroctu. 3akoH ['yka
Jlaboparopuas pabora «3ydeHne
20 3aBUCHUMOCTH PACTSKCHHUS
(nedhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOM CHUITBD»
21 SBnenne Tarorenus. Cumia TSKECTH
CBsi3b MEX]ly CHIION TSAXKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmorexa HOK
" " https://m.edsoo.ru/ff0al778
3ama4 o teme "Cuiia TsKecTu
” Cuna TsKecTH Ha JpYyrux IUIaHETax. bubnnorexa [HJOK
dusnuecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Msmepenue cun. JluramomeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CnoxxeHue IByX CHJI, HallpaBJIE€HHBIX
26 1O OJTHOU npﬂ?\;oﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHozelicTBy1OMIAs cuil
7 Pemrenue 3agad mo reMme
"PaBHOnelicTBYIOMIAs CHIT"
)3 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmoreka [JOK
Tpenue B npUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9¢c
29 Jlaboparopnas pabota «/3ydyenne bubnmnorexa [JOK



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

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

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpenenenue

30 PaBHOJCHCTBYIOLIEH CHJIIbI
Pemrenue 3agau mo remam: «Bec

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

KontponbHas paboTa mo TeMam:
«MexaHuueckoe JBHXKECHHUE», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I'padmueckoe n300pakeHUE CUID»,
«Cunb»

1 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEITNYEHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh

34 JaBJIEHH Ta3a OT 00bEMa, bubmmorera [TOK

https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaya naBieHust TBEPALIMUA
35 TGJ'II;MI/I, JKUIKOCTSIMA U f“)a?,aMI/I. 3akoH bubmorexa LHOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK
BBEI3BAHHOE JIEUCTBUEM CHJILI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «J/lapnenue B bu6mmorexa [IOK
JKHAKOCTH U rasze. 3akod Ilackaimsy https://m.edsoo.ru/ff0a2826

38 Coobmarommuecst cocyabl bubnmuotexa [JOK



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

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

9 r €CKHH mpe
3 HAPABIHHCCIIH Hpece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
YKUJIKOCTHBIN HACcOC
Atmochepa 3emmu. [Tpuyannb
CyLIECTBOBAHUS BO3yIIHOMN
41 03611(1)l 04YKH 3emiiu 3;113};401/11\/100% bubmorexa LIOK
q .
" i https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOT0 TaBJICHHUS OT BBICOTHI
HaJl ypPOBHEM MOPSI
bu6mmoreka [IOK
42 Bec Boznyxa. AtmocdepHoe gaBieHue htps./m.edsoo.ru/f0a2bsa
43 N3mepenune aTMOCHEpHOTO JaBJICHUS. bubnuorexa [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTBH aTMOC(HEPHOTO
44 ¢ F:l oBHE bubmuorexa [JOK
H BHEM
JIaBJICHUA OT BHICOTBI Hal P https://m.edsoo.ru/ff0a2fc4
MOpst
bapomerp-anepoua. AtmochepHoe bubnuoreka [IOK
45
JIABJICHUE HA PA3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau no reme
"ATtmocdepHoe naBieHue”
€HCTBUE KUJKOCTH U Ta3a Ha
47 A . oeﬂ oo bubmuorexa [JOK
HHOE B HUX TEJIO.
Horpy . https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopnas pabota «Onpenenenue
43 BBITAJIKUBAIOIIEHA CUJIBL, bubmuorexa [JOK

JIEWCTBYIOIIEH HA TEJIO, TOTPYKEHHOE
B )KHIKOCTDY

https://m.edsoo.ru/ff0a33fc



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

49

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

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

50

51

IImaBanue ten

Jlaboparopnas pabota
"KonctpyupoBaHue apeoMeTpa Win
KOHCTPYUPOBAHUE JIOAKHU U
omnpezeneHue e€ rpy3onoabEMHocTH"

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

52

Pemenue 3amau no remam: «IlnaBanue
cyn0B. Bo3nyxonnaBanuey,
«/laBneHue TBEpABIX TN, KUAKOCTEH
Y Ta30B»

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

53

Mexanuueckas pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a382

54

55

MormnocTs. EquHUIBI MOIITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM Mpu
MHOoabEME IO JIeCTHHUIE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

56

[Ipocteie MexaHu3MBI. Peryar.
PaBHOBecue cun Ha peiyare

57

58

KonrponsHas pabora o teme
«/laBrieHme TBEPIBIX TEIN, KHUIKOCTEH
1 ra3oBy» / Beepoccwuiickas
MpoBepoyHas pabora

PesepBHelit ypok. Pabota ¢ Tekctamu
1o TeMe «/laBienue TBEpABIX Tel,

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



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

XKUJKOCTEH U ra3oBy» / Becepoccuiickast
npoBepouHas paboTa

59

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

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478¢e

60

61

62

Pemrenue 3agad mo reMe « Y CI0BUS
PaBHOBECHUSI pbIUaray

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

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

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

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

63

Mexannyeckas dHEprusi.
Kunerndeckas u noTeHaibHas
SHEPIUs

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

64

65

66

3aKOH COXpaHEHMsI MEXaHUYECKON
SHEPrUu

YPOK-3KCIIEPUMEHT 110 TEME
"OKCnEpUMEHTAIBHOE OIIPENEICHHE
WU3MEHEHHNS KHHETUYECKON U
MOTEHLIMAJIbHON YHEPTUU IIPU
CKaThIBaHUHM TeJa 110 HAKIOHHOM
IIJIOCKOCTH"

KonTponbHas pabota mo teme
«PaboTa 1 MOIIHOCTh. DHEPTH»

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

67

PesepBHbIii ypok. Pabora ¢ Tekctamu

bu6mmoreka [IOK



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

o TeMe "MexaHnyeckoe IBUKeHue"

https://m.edsoo.ru/ff0adec6

68

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
. bu6mmoreka [IOK
1 KMHETUYECKON TEOPUHU U UX OIBITHBIE 1
https://m.edsoo.ru/ff0a5256
TIOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, JKUAKOTO U | bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 AKHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJISIPHO-KMHETHUECKOU TEOPHH
5 Kpucrannuueckue u amopdHbie Tena 1 Bubmmorexa LOK
P P https://m.edsoo.ru/ff0a5800
6 CmauvBaHMe U KallUJUISIPHOCTb. | bubnmnoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIMpeHUE U C)KATHE 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHI]
9 Buytpennss sueprus. Crioco6st | bubnnorexka [JOK
W3MEHEHUSI BHYTPEHHEN DHEPTUU https://m.edsoo.ru/ff0as5c60
10 Bunae! Terionepenaun 1 bu6mmoreka [IOK



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

11

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIIOJIb30BAHUE TEIIOBBIX CBOMCTB
BEIIECTB U MaTepUAJIOB B LIEJSIX

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK
https://m.edsoo.ru/ff0a65c0

sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

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

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

15 He00X0IUMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIJEIISIEMOTO UM MPH OXJIAKIECHUN

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

17 DHeprus ToIIMBa. Y IelbHas TEIIoTa bubnmnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7bS5a
[InaBneHue u oTBEpIeBaHUE

18 KPHUCTAIINYECKUX 1;en YnenpHas bubmmorera [TOK

P ' https://m.edsoo.ru/ff0a71d2

TEIIOTA IJIABJICHUS

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

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

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK



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

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

https://m.edsoo.ru/ff0a786¢

22

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

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

23

24

Pemenue 3aa4 Ha onpezeneHue
BJIQYXHOCTH BO3/yXa
[TpuHIMIBI paGOTHI TETIIOBBIX

nsurareneif. [lapoBast TypOuHa.
JlBurarenb BHYTPEHHETO CTOPaHUs

25

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

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

26

27

28

29

3aKOH COXpaHEHMsI U MIPEBPALLICHUS
OHCPIYH B TCIJIOBBIX ITPpOLECCax

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

KonTponbHas pabota mo Teme
"TermnoBele aBiaeHua. U3MeHeHnE
arperaTHbIX COCTOSIHUI BemecTa"

Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPsT0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8312

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpu3anus
TeJ UHAYKIUEH U IPH
COTMPUKOCHOBEHHUH "



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

B3anmonencTere 3apsyKeHHBIX TEll.

bubmuoreka [JOK

31 3akoH Kymnona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.

1 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TTOJIEN
Hocurenu snekrpuueckux 3apsioB.

33 OnemeHnTtapHbli 3apsaj. CTpoeHue
aToMa

34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXPaHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0

36 cymiectBoBaHus. McTounuku bubnmnorexa LIOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKa

37 JIeNCTBUA DIEKTPUYECKOTO TOKA Bubmmorexa LOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 ANEKTPUYECKOTO TOJIsI HA TPOBOAHUKHI 1
U AUDJIEKTPUKHU"

39 DIEeKTPUYECKHUI TOK B METAJLIaX, bubnmnorexa [JOK
JKHUJIKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas LUenb U €€ COCTaBHbIE
4acTH
Cuna Toxka. JlabopaTtopHas pabora

41 "N3mepenue 1 peryimpoBaHue CUIIbI 0.5 Brommorexa LHOK

ToKa"

https://m.edsoo.ru/ff0a8bd6



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

DNEKTPUUECKOE HATIPSKEHUE.
Bonsr™erp. JTaboparopHas pabota

bubmuorexa [JOK

42 "N3MepeHue u peryiupoBaHue 0-5 https://m.edsoo.ru/ff0a%¢14
HarpsoKeHus"

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

44 3JIEKTPUYECKOTO COMPOTUBIICHUS | bubnnoreka [JOK
MPOBOJHUKA OT €r0 JJIWUHBI, IUIOIIAAN https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEUYEeHUs U MaTepuana”
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa i1 ydacTka bubnmnorexa LIOK

https://m.edsoo.ru/ff0aad44a

Lenu
JlaGoparopHnas pabora
"UccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKa, UAYIIETO YEPE3 PESUCTOP, OT 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0aa04e

CONPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3nucrope”

47 [TocnenoBarenbHOE U MapaAIIIEIbHOE
COEIMHEHMS IPOBOJHUKOB
Jlaboparopnas padota "IIpoBepka

43 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU | bubnnorexka [JOK
IIOCJIEAOBATEIIbHOM COEIUHEHUN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIBI TOKA ITPU | bubnnorexka [JOK

napajyuieIbHOM COeTMHEHUU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



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

Pemenue 3aga4 Ha npuMEHEHUE

50 3axoHa OMa JUIst pa3IudyHOro buGnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlabGopaTopHas pabora "OnpeneneHue
52 a00TBI U MOIIHOCTH 3JIEKTPUUECKOTO Bubmaorexa ITOK
P " p https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOuTen
53 3IIEKTPUYECKOU SHEPTUU B OBIT bubmmorexa LHOK
p p Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanme
54 ITocTosiHHBIE MATHUTBI, UX
B3aUMOJIENCTBUE
55 VYpok-uccnenosanue "N3yuenue bubnnoreka [JOK
I10JIE€H IIOCTOSTHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6nmoreka [JOK
56 3eMIIH U €ro 3HaueHue I >KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DJIeKTpUUECKUE 3apsabl.
57 3apsoKeHHBIE TCJI'I)a U UX ’ bubmmorera [TOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoAercTBUA. [10CTOSTHHBIHI
ANEKTPUYECKUNA TOK"
KonTponbnas pabota mo teme
"DHEeKTPUUECKHE 3aPSAIbI.
P P Bu6nuorexa LIOK
58 3apsKEHHBIE TeJla U UX

B3auMozeucTBuUsA. [10CTOAHHBIN
anekTpuueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



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

npoBepouHas paboTa

59

60

61

62

63

64

65

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

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

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

DNeKTpOABUTATENb TOCTOSHHOTO
Toka. Micnonp3oBaHue
JIeKTpoBUraTeseil B TEXHUYECKUX
YCTpPOMCTBAxX M Ha TPAHCIIOpTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue u usyueHue
paboTHI AJIEKTpOoaABUTATENS "

OmnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

Onekrporeneparop. CriocoOb!
MOJTYYCHHS JICKTPUUYCCKOU DHEPTUH.
DJEKTPOCTAHIINK Ha
BO300HOBIIIEMBIX HCTOYHHKAX
SHEPIUU

[ToaroroBka K KOHTPOIBHOU paboTe
10 TeMe "DIIEKTPUUIECKUE U

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

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

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



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

MArHUTHBIE SIBJICHUS"

KonTponbhas pabota no teme

66 "DJIeKTpUUECKHE U MAarHUTHBIE 1 bubmorexa LOK
p" https://m.edsoo.ru/ff0acb14
SIBJICHHUS
67 PesepBHblii ypok. PaGora ¢ Tekctamu | bubnmoreka [JOK
o Teme "TensoBrie ABICHNAS" https://m.edsoo.ru/ff0acc5e
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1
1o Teme "MaruuTHbIC ABJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 14.5

[NPOT'PAMME



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

9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
[1]
Jr:[;-n Tewa ypoka Bcero Konrpoarieie  Ipakriieckue fl[:;:eﬂnﬂ :)I;I:)l;l;zl]::fenbnme
padoThI padoThI pecypeni

| MexaHudeckoe IBUKEHHE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEILHOCTh | bubnunoreka LIOK
MEXaHHNYEeCKOro JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE | bubnuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMmepHoe npsiMonuHenHoe

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE | bubnmnoreka [HOK
IBIKEHUE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O JIBH)KEHHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHUS Teja Mpu | | bubnnorexa [JOK
PaBHOYCKOPEHHOM JBHUKEHHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

g CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 | bu6muoreka [JOK

OKPY’KHOCTH. HepI/IO,[[ 1 4acCToTa

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JIuneiinas u yriaosas

CKOpPOCTH
10 LlenTpocTpeMUTENBHOE YCKOPEHHUE
1 [IepBe1it 3akon HeroTona. BekTop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH Herotona. Bu6muotexa [JOK
PaBHOpelicTByIOIIAA crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyniepnio3uniys Cui https://m.edsoo.ru/ff0ac982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akOHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubmmoreka [JOK
15 Cuna ynpyroctH. 3akon ['yka https://m.edsofru/faneca2
16 Pemenue 3amau o reme «Cuna
YOPYTOCTH
17 Jlaboparopnast pabota «Ornpezenenne bubnnorexa [JOK
JKECTKOCTH TIPYKUHBI» https://m.edsoo.ru/ff0ace28
bubnnorexa [JOK
18 Cuna Tpenns https://m.edso:fru/fanﬂ 38
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUD» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "OnpeneneHue bubmuoreka [IOK
KO3 pHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3amay mo reme "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bubmrorexa LIOK
" https://m.edsoo.ru/ff0atb8e
TpeHUs
” Cuia TSKeCTU U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



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

naacHus

Ypok-koHpepenius "JIBuxeHue Te

23 BOKPYT I'PaBUTALMOHHOTO LIEHTPA
(Conneunas cucrema). ['anmaktuku"
Pemrenne 3agaud mo reme "Cuiia
bubnmoreka [IOK
24 TSDKECTH U 3aKOH BCEMUPHOIO
| https://m.edsoo.ru/ff0af5{8
TATOTECHUS
25 [TepBast kocMu4eckasi CKOPOCTb. bubnunoreka LIOK
Hesecomocts 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepUAIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO.
26 PasHOBecue TBEpIOTO TENA C bubmorexa HOK
cne Teep hitps://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAILICHUS.
MowmeHT cunsbl. LleHTp TskecTH
PaBHOBeCcue MaTepUAIBHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHOW OChIO BPAILICHUS.
MowmenT cuibl. LienTp TsoxecTn
)3 Pemenue 3agau mo teme "MoMeHT bu6nmorexa LIOK
cuibl. Lentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
29 TeMe "MexaHUUeCcKOe IBHKEHUE bubmorexa LHOK
. | ' https://m.edsoo.ru/ff0b0408
BsaunmonelicTBue Ten
KonTponbHas pabota mo Teme
30 "MexaHn4ecKOe IBIKEHHE bubmorexa HOK
. | ' https://m.edsoo.ru/ff0b06ec
BsaumogeiictBue Ten
31 Nmnynbe Tena. Umnynsc cuiibl. 3aKoH bu6muoreka [JOK



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

COXpaHEHUs UMITyJIbCa. YIIPYroe U
HEYNpyroe B3auMOJIEHCTBUE

https://m.edsoo.ru/ff0b07fa

Permrennie 3agau mo reme "3akoH

bub6nmmoreka [IOK

32 COXpaHEHUs UMITyJbca' https://m.edsoo.ru/ff0b096¢
1 Ypok-koHpepenius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
Bu6mumoteka [JOK
34 Mexanudeckas paboTa U MOIITHOCTh hitps://m.c dsofru e
35 PabGota cHIIBI TSDKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH U CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBMKCHUU TeJIa 10
TOPU30HTAIILHOM MMOBEPXHOCTH»
37 CBs13b 9HEpTUH U pabOTHI.
[ToTrenumanpHas sHEpPrust
18 Kunernueckas sneprus. Teopema o bubmmnoreka HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHUKe
40 Jlaboparopnast pabora «M3yuenue bubnmnorexa [JOK
3aKOHA COXPaHEHUS SHEPTUW https://m.edsoo.ru/ff0bl12fe
41 KonebaTenpbHOE TBMIKEHUE U €T0 but6mmorexa [IOK
XapaKTepUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b2010
43 MareMaTryeckuil U py>KUHHBIA

MasaATHHUKHU



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

44

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

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

45

46

47

48

IIpeBpaiienue 3Hepruu npu
MEXaHNYECKUX KOJIeOaHUsIX

JlabopaTtopHas paborta «OnpeneneHue
YacTOTHI U TIEpUOJIa KOJIeOaHM
MIPYKUHHOTO MasTHUKAa

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

Mexannueckue BoaHEL. CBOMCTBA
MeXaHW4YEeCKUX BOJIH. [IpoobHbIC 1
MTOTNIEPEYHBIE BOJIHBI

bu6nmoreka [IOK
https://m.edsoo.ru/ff0blaec

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0b21fe

49

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

50

51

52

3ByK. Pacripoctpanenue u otpaxkeHue
3ByKa

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

I'poMKOCTb 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI pE30HaHC

53

54

Ypok-koudepenius "YIpTpa3ByK u
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

IloaroroBka k KOHTpOJ'IBHOﬁ pa60Te je(e]

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

bu6nunorexa LIOK



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

Teme "3aKOHBI COXPaHEHHUS.
Mexanuueckue KojieOaHusi U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o teme

55 "3akoHbI cOXpaHeHus1. MexaHuueckue
KoJieOaHusl U BOJIHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypoxk-konpepenuus "Llkana
58 3JIEKTPOMATHUTHBIX BOJIH. bubnnorexa [JOK
Hcnons30Banue 37€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Ypok-uccnenosanue "M3yuenue
. bubmuoreka [IOK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIIBI0 MOOMITFHOTO TesedoHa
Pemenue 3a1au Ha onpeneneHue
60 YacTOTHI U JUTUHBI 3JIEKTPOMAarHUTHOM
BOJIHBI
DneKTpoOMarHuTHas IpHupo/ia CBeTa.
61 CxopocTtb cBeTa. BonHOBBIE CBOMICTBA bubmmorexa [TOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
bubmmoteka IIOK
62 pacrpocTpaHeHUe CBeTa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
bubnunorexa LIOK
63 Pemrenne 3a1a4 Ha npumMeHeHne
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 [Ipenomnenue cera. 3aKkoH bubnmnorexa [JOK



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

IMpCIOMJICHUSA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEeHHEE OTPaKEHHE CBETA.

65 Hcnosb30BaHne MOTHOTO BHYTPEHHETO ngﬁ;ﬁfgﬁ)gﬁi Ob3cse
OTpPaXXEHUS B ONITUYECKUX CBETOBOJIAX
JlabGopaTtopHas padora "VccienoBanue
66 3aBUCHMOCTH YTJIa IPETOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHUs Ha
rpanuue "Bo3nyXx-cTekio""
Ypok-koHpepenuus "Mcnoab3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckast cuiia JMH3bI hitps://m.cdsoo.ru/fOb3f2c
. bubmuoreka [IOK
69 [TocTpoenue n300paxeHU B TUH3aX https://m.odsoo.ru/f0bd44a
JlaGopatopHnas pabota "Onpeznenenue
70 (hOKYCHOTO PACCTOSIHUS U ONTHYECKOM bubmmorexa [IOK
. https://m.edsoo.ru/ff0b4206
CHJIBI cOOMparoIIel JTUH3bI"
71 Ypok-koupepenius "OnTuyeckue bubmuoreka [IOK
JIMH30BbIe MPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak ontuueckas cucrema. 3peHue bubmorexa HOK
https://m.edsoo.ru/ff0b4684
7 Ypok-koudepennus "JledexTs
3penus. Kak coxpanuts 3penne”
Paznoxenue 6em0ro cBeTa B CIEKTP.
74 OmeiTel Herorona. Crnokenne bubmuoreka [{OK

CIIEKTpaJbHBIX IIBETOB. [ucnepcus
CBETa

https://m.edsoo.ru/ff0c0f4c



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

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

bubnunorexa LIOK

75 e eame
BOCHPIUITIIO [IBCTA HPCAMETOB HPH HX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukyM "BoaHoBbIe
76 CBOICTBA CBETA: JUCIIEPCHUS,
uHTephepenus u qudpakuus’"”
77 Omnbitel Pe3epdopaa u ruranerapHas bubnnorexa [JOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens aroma bopa
Hcnyckanue v noriomeHue ceera
. bubnuorexa [IOK
79 atromoM. KBauTbl. JIuneituarobie
https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 Ypok-npaktukyMm "Habmronenue bubnnoreka [JOK
CIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PanroakTuBHOCTH U €€ BUIBI bubmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
%) Crpoenue atomHoro siapa. Hyknonnas bubnmnorexa [JOK
MOJEIb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE NIpEBpALICHUS. bubmmnoreka HOK
N3oTomnsl https://m.edsoo.ru/ff0clal4
84 Pemrenue 3amay mmo reme: but6mmorekxa [IOK
"PanpnoakTuBHBIE peBpameHus” https://m.edsoo.ru/ff0c1b4a
85 IIepuon nomypacnazna
Vpok-koH(Dpepennus "PaqnoakTHBHEIE
P Gep but6mmorekxa [IOK
86 W3JIy4eHUs B IPUPOJIE, METULIMHE,

TexXHuke"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
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SAnepHble peakuu. 3aKOHbI

87 COXpaHEHUs 3apsI0BOI0 U MacCOBOTO bubmmorexa LIOK
P P https://m.edsoo.ru/ff0c1c58
qyucen

28 DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b bubnmnoreka HOK
MAacCCBL ¥ DHEPTUU https://m.edsoo.ru/ff0cld7a

29 Pemenue 3agau no treme "SaepHeie
peakuuu"

90 Peakuuu cunTe3a u n1eneHus saep. bubmmoreka [JOK
Uctounuku sHeprun CosiHIla U 3BE31T https://m.edsoo.ru/ff0c1e88
Ypok-koudepenmus " nepras

01 sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3JTyUYECHUN HA KUBbBIC
OpraHu3Mbl"

[ToaroroBka kK KOHTPOJIBHOM paboTe 1Mo

9 TeMe "DIEeKTPOMarHuTHOE TOJI€. bubnnoreka [JOK
DNeKTPOMarHUTHHIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbic siBieHHs"

KonTponbHas pabota mo Teme

93 "DeKTPOMAarHUTHOE TIOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBsbic siBieHns"
IToBTOpenue, o6o0mIEeHNE.

94 Jlaboparopubie pabOTHI 1O KypC bubmmorexa [IOK
" p pv p " ypey https://m.edsoo.ru/ff0c245a

BzaumoneiicTeue Ten
[ToBTOpenue, o0o6mIcHNe. Pemenue
P but6mmorekxa [IOK
95 pacyeTHBIX U KaYECTBEHHBIX 3aa4 [0
" " https://m.edsoo.ru/ff0c2572
Teme ""TernnoBbie Mpolecchl
96 [ToBTOpenue, o600menue. Pemenue bubnuotexa [JOK



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

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

https://m.edsoo.ru/ff0c2a22

[ToBropenue, o6o0menue. Pemenne

bu6nmoreka [IOK

97 1
paC‘-Ie'THBIX M Ka4eCTBEHHBIX 3aa4 I10 httos://m.odsoo r/fDE2b30
teme "KIIJI anekTpoycraHOBOK"
[ToBTOpeHME, 0000IIEHNE.
98 JlabopaTopHbie pabOTHI IO KYPC 1 1 bubnmorexa LHOK
" patop P " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBBIE SIBIICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTAMH I10 TeMe "3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
" bubmmoreka [JOK
100 Tekcramu 1o TeMe "Konebanus u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTrOopenue, o6o0menue. Pabora ¢
| bu6nmorexa LIOK
101 TekcTamu 110 Teme "CBeTOBBIE 1
" https://m.edsoo.ru/ff0c3044
SBJICHUS
IToBTropenue, 06o0mmenue. Pabora ¢
102 TekcTamu 110 Teme "KBaHnTtoBas u 1
snepHast pusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 7

I[TPOTPAMME



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




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

7 KJIACC

Kon
NpoBEPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOIM
00pa3oBaTeJILHOM MPOrPaMMbI OCHOBHOT'O 00111€er0 00pa30BaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA M0 ONMHMCAHHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAaHHOC (1)I/I3I/I‘IGCKOC SBJICHHUC

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

CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUN

1.4

ONKCHIBaTh H3Y4YCHHBIE CBOHCTBA Tel M (U3MUECKHE SIBJICHMUS,
UCTONb3ysd (U3NYECKHe BEIMYMHBI, INPU ONUCAHUU TMPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIONb3YyEMbIX BEJIMYUH, HX
0003HaueHMsI ¥ €AMHUIIBI (PU3NUECKUX BEITMUMH, HAXOIUTH (HOPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3HYECKYI0 BEIUYMHY C JIPYTHMMH
BEIMYMHAMHU,  CTPOUTh  TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(U3UYECKUX BEJIMYUH

1.5

XapaKTEepU3oBaTb CBOMCTBa TCII, (I)I/I3I/ILICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU J3TOM JAaBaTb CJIOBECHYIO
(I)OpMyJII/IPOBKy 3aKOHa MW  3alIucCbhiBaTb €ro MareéMaThu4dcCKOC

BBIPAKECHHE

1.6

OOBACHATh (U3UYECKUE SIBICHUS, MPOLECCHl M CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUd HPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBIBIATh INPUYMHHO-CIIECACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JIOrMYeckux IaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX ABJIEHUH, (PU3HUECKUX 3aKOHA WIIH

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHbie 3a1aud B 1 — 2 nelCTBUSI, UCIIONB3Ysl 3aKOHBI U




(bopMmyIIbl, CBsI3bIBaONINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHAIM3a
YCIOBHMSL 3aJa4yd 3allUChIBaTh KpPAaTKOE YCIIOBHE, IIOACTABIIATH
¢u3nveckre BeIUUMHBI B (YOPMYJIIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIPaBOYHBIE JIaHHBIE, HEOOXOUMBIE JUIsSl PEILIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOTYYSCHHON (PU3UUECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH ITOMOIIU
bu3NYeCKUX METOJOB, B OINHCAHWU UCCIIECJOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIION0KEHUE (rumore3y),  pasnuyaTh u
MHTEPIPETUPOBATh MOJYYEHHBI pe3ylbTaT, HaXOAUTb OIIMOKU B

XO0J¢€ oIibITa, ACJIaTh BBIBOJLI I10 €0 pE3yJjibTaTaM

1.9

1.10

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
busznueckux  CBOMCTB  Tenm:  (GopMynaupoBaTh  MpOBEpsieMble
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEIJIOKEHHOTO

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

BBINOJIHATh TPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3ANMKCHIBATH MOKA3aHUS TMPUOOPOB C YUETOM

3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH OJHOW  (U3NUYECKOU
BEIIMYUHBI OT JPYrol C UCIONB30BAHUEM MPAMBIX HW3MEPECHUH,
y4acTBOBaTh B IJIAHUPOBAHUHM Y4E€OHOrO HCCIEOBaHUs, cOOUpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHUS, CIEAYs IPEITI0KEHHOMY ILIaHY,
¢ukcupoBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH (PU3MYECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUI U TpadHKOB, €JIaTh BBIBOIbI

10 pe3yJIbTaTaM UCCIIEI0BAHUS

1.12

1.13

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICOys
HpCHHO)KCHHOﬁ HWHCTPYKIUU: TIPU BBINIOJIHCHUHA H3MCpCHHI>i CO6I/IpaTL
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUC HCKOMOM

BCJIMYHHBI

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

yKa3blBaTh TNPUHIMNBI  JEHCTBUS TpUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaThb IPUHLMIBI JEUCTBUS H3YyUYEHHBIX
npuOOpOB M TEXHUYECKHX YCTPOMCTB C IMOMOUIbIO UX ONHCAHMS,
UCTONB3ys 3HAaHUA O CBOMCTBaxX (U3MYECKUX SIBICHUH U

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

OPUBOAUTH TpPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPAX)
MPaKTUYECKOTO UCIOIb30BaHUS (PU3NICCKUX 3HAHUI B TTOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu M TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM 9KOJIOTMYECKOTO TIOBE/ICHHS B OKPYIKAIOLICH cpefie

1.16

OCYILECTBIISITh OTOOP MCTOYHMKOB MH(pOpMaluu B ceTu VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUH W TMYTEM CpPAaBHEHHS PA3IMYHBIX HCTOUYHUKOB
BBIJICTATh MH(OpMANWIo, KOTOpas SBISETCS MPOTHBOPCUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBINIOJTHEHUH y4eOHBIX 3aJ1aHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpIKaHMUS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTd VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HUHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JieJaTh KpaTKue COOOIIEHUS O
pe3yabTaTax IPOEKTOB WM YYEOHBIX HCCIIEJOBaHUM, NpPU 3TOM
rPAaMOTHO HCIIOJIb30BAaTh HM3YyYEHHBIM IOHATUHHBIN anmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npeseHTauI/Ieﬁ

IIPY BBINIOJHEHUH yUEOHBIX MPOEKTOB M UCCIEI0BAaHUI paclpeeaTh
00513aHHOCTH B IPYMIEe B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIEINTh 3a BBIITOJIHEHWEM IUIAHA JIEWCTBHMM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAsI MHEHHE

OKPY>KaIOIINX

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIBb30BaTh IOHATHA

1.2

pas3inudaTth SABJICHHUA IO OMHCAHHWIO HUX XapaKTCPHBIX CBOWCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKOG SIBJICHUC

1.3

1.4

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SBICHUA B
OKpYXarolleM MUpe, B TOM yucie (uU3NYeCKue SIBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACTATH

CyILIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUYECKUX SABIICHUN

ONUCBHIBATh H3YyYEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBJIEHUS,
UCTIONB3Yys (U3MYECKHE BEIMYUHBI, TNPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUECKUX BETHMYMH, HAXOTUTH (hOPMYIIHI,
CBA3BIBAIOIME JIAHHYI0O (U3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEIMYMHAMHU, CTPOUTH TpapuKd  M3YYCHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3aKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH 00bsACHEHUE U3 1
— 2 JOTUYECKHMX IIIaroB ¢ MOMOINIbI0 | — 2 H3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘leCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

pemiath pacyéTHble 3a1aud B 2 — 3 JNEHCTBHUSI, UCIIONb3Ysl 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIOIINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX I pelIeHMs] 3a7adud, BbIOMpaThb 3aKOHbI U (HOPMYIIbI,
HEOOXOUMBIC Ui €€ PEIIeHUs, MPOBOAUTHh Pacd€éThl M CPABHUBATH
MOJIydeHHOE 3HadeHHWe (U3MYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

paciio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOO0B, UCITIOJIB3YS OIMMUCAHUEC UCCICAOBAHNA, BEIACTIATH
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IPABUJIIBHOCTH IIOpsAAKaA

MMPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOIBI

1.9

MPOBOJUTH OMBITHI TI0 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
¢u3mueckux  CBOMCTB  Tel:  (opMynupoBaTh  MpOBEpsieMble

MPENIOJIOKEHNUs, coOupaThb  YCTAaHOBKY M3  IPEAJIOKEHHOTO




000py10BaHMUs1, OMUCHIBATH X0/ ONBITA M (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSTH TPSIMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYUKOB (PU3HUECKUX BEIMYUH, CPABHUBAThH PE3YJIHLTAThI

U3MEpPEHU ¢ y4€TOM 3a/1aHHOH a0COIFOTHOM MOTPENTHOCTH

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSAMBIX HW3MEPCHUMN:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus,  ciexys  IpeUIOKEeHHOMY  IJIaHy, (uKcupoBaTh
pe3yabTaThl MOJYYSHHON 3aBHCHMOCTH B BHJE TAOIHIl U TPa(uKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3NYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelyst IpPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYNHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0€e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUsA, HUCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBICHUM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTBIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIBHBIC
puOOpbI IO CXeMaM M CXEMaTUYHbIM PUCYHKAaM, COCTABIIATH CXEMBI
JNIEKTPUYECKUX LENed C IOCIEAOBATEIBHBIM W IapalIeIbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas yCIOBHbIE 000O3HAa4YEHUs
JJIEMEHTOB DJIEKTPUYECKUX LIECTIEH

OPUBOAUTH TpHUMEPHl (HAXOAWUTH MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOTO UCIIOIBb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpallleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B OKp}/)KaIOH_[eﬁ cpeae

OCYILECTBIISATh MOMCK UHPOPMALUU (PU3UUECKOTO COEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IYyTEM CpAaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLACIATh HH(POPMALUIO, KOTOpas

ABIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCMOJb30BaTh NPU  BBINOJHEHUM YYEOHBIX 3aJaHUA  HAY4YHO-




1.19

HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTtepuainsl, pecypchl cetu MHTepHer; Biazers  npuémamu
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHuss WHGOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHBIC MUChMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM YHCIC IyOJMYHO MPEJCTaBIATh PE3yJbTAThI
OPOCKTHON WJIM KCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

($U3HKH, CONPOBOKIATH BHICTYIJIEHUE PE3EHTaLlUE

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIOJHEHUM Y4YEOHBIX IMPOEKTOB M HUCCIENOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpeiesaTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBUH M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHUKAaTUBHOE  B3aUMOJCKHCTBUE,  MpOSBIAA  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIOJIb30BAaTh U3YUCHHBIC ITIOHATUS

pas3indaTthb SABJICHUA IO OMHMCAHUIO HMX XApPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (I)I/ISI/I‘-IGCKOC SABJICHUC
pacno3HaBaTb MPOABIICHHUC HN3YUYCHHBIX (bI/IBI/I"ICCKI/IX SIBJICHUN B
OKpYyXKarumeM MHUpeE, B TOM YUCIIC (1)I/ISI/IV—IeCKI/Ie SABJICHUSA B IPHUPOAC,

npu 5TOM MEPCBOAUTH IMPAKTHYCCKYIO 3a1a4y B yqe6Hon, BBIACIIATD

CYILLIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUUYECKUX SIBJICHUN

1.4

ONKCHIBATh HW3YyYECHHBIC CBOWCTBA Tel W (PHU3MUECKUE SBICHUS,
UCTONB3ysd (U3MYEeCKHe BEIMYUHBI, TNPH OMNHCAHUU TMPABUIBHO
TPAaKTOBaTh  (PU3MUYECKHI  CMBICT  HCHOJB3YEMBIX  BEIIMYHH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITMUMH, HAXOIUTH (OPMYIIHI,

CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEJIUYMHY C JIPYTHMH




1.5

BEIMYMHAMHU, CTPOUTh TpapUKHd  M3YUYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

XapaKTCpU30BaATH CBOMCTBa TCI, (bHSPI‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa M  3aIuchiBaTb €ro MareéMaTu4dcCKoOC

BBIpaXXECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX IIaroB C IOMOINBIO 2 — 3 W3YyYEHHBIX CBOMCTBA

bu3nUecKuX ABICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3ahauyd (omMparouiyecs Ha cucreMy u3 2 — 3
YpaBHEHMI), HCHONb3ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gusnyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh ~KPAaTKOE YCJIOBUE, BBIIBIATH HEJOCTAIOIIUE  WIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUI pelIeHUusl, IPOBOJUTH pPacuéThl M OLEHHUBATh PEATUCTHYHOCTh

MOJIy4E€HHOT0 3HA4Y€HUS (PU3HUECKON BEIIUUUHBI

1.8

1.9

pacno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCHIUTh IpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yd OMMCAHUEC HCCIICIOBAaHUs, BBIACIATH
MMPOBEPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3yJIbTaThL Ha6HIOI[eHI/II>’I 1 OIIBITOB

MPOBOAMTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
(Gu3NYECKUX CBONCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpYyAOBaHUs, OMHCHIBATH XOJ[ OMBITA U €rO

pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI

1.10

IPOBOAWTH TMPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX HU3MEPEHHI,
OTpesieNisis CpeAHee 3HAUYCeHHE H3MepseMOil BennuuHbl (POKycHOE
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mprdopa)

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (U3NYECKHX BEIMYUH C
WCIIOJIb30BAHUEM NPSMBIX M3MEPEHUU: IUIAHUPOBATH HCCIENOBAHME,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (DUKCHUPOBATh pe3yJIbTaThl

HOHy‘ICHHOI;'I 3aBHUCHUMOCTH q)HSI/I‘IeCKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I




Fpa(bI/IKOB, ACJIaTh BbIBOABI 11O PE3yJIbTaTaM UCCICAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEpPEHUs, Clenys MpPEeNIoKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEJIMYMHBI M aAHAIU3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TMpH  pabore ¢

n1abopaTOpHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHBIE INPHU3HAKK HM3YYEHHBIX (PU3MUECKUX MOJEIeH:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh IPUHLUIIBI JEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HA HMX OIMCAHUSA, HCIOJIBb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBJIEHUM U HEOOXoIuMble

¢uznyecKknue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M  CXEMAaTUYHbIE PHUCYHKH H3YUYEHHBIX
TEXHUUYECKUX YCTPOICTB, M3MEPHUTEIBHBIX npubopoB U
TEXHOJOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4YeOHO-IPaKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl MOCTPOSHHS M300paKEHUH B MIOCKOM

3epkajie u coOuparoIeii T1uH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpallieHuu ¢
npruOopaMu U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHS 3/I0POBbS U

coOI0ICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY Karollen cpee

1.18

OCYHIECTBIISATh MOUCK MHPOpMAIUU (PU3MUECKOTO COAECpPKAHUS B CETH
WutepHer, caMocTosSTeNnbHO (OpPMYIHpPYsl IOMCKOBBIM  3aIpoc,
HAaXOAUTh IyTH  OMNpENEJeHHUs]  JIOCTOBEPHOCTH  IOJyYEHHOM
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIIONIb30BaTh IpPH  BBHIMOJIHEHMM YYEOHBIX 3aJaHUNd  Hay4HO-
HOMYJISIPHYIO JIUTEPaTypy (U3NYECKOrO COAEp)KaHUs, CIPaBOYHbIC
MmaTepuansl, pecypcsl cetu MHTepHeT; BiageTb INpuUEMaMu

KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHON




3HAKOBOM CUCTEMBI B IPYTyIO

1.20

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIECHUS Ha
OCHOBE HH(pOpPMAllUM M3 HECKOJbKUX HCTOYHHUKOB (U3UUECKOrO
CoJepKaHus, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIU
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPM  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN TOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3uKH U CONPOBOXKIATh BBICTYIUICHHWE IPE3CHTalUed ¢ ydEéToM

O0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIOJHEHUH YYEOHBIX NMPOEKTOB M UCCIECIOBAaHUNA (PU3NUECKUX
IPOLIECCOB paclpesneisaTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBINOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  T'OTOBHOCTH

pa3pemaTth KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon
pasaena JJIEeMEHTA
®UBUKA U EE POJIb B IIOSHAHNU OKPYKAIOIIIET'O MUPA

IIpoBepsiemble 1eMEHTBHI COIePKAHUS

®uszuka — Hayka O Ipupoje. SBieHus npUpPOABL.
1.1 dusnyeckue SBICHUA: MEXAHUYECKUE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

@dusnueckue BenWuUHBL.  V3MepeHne — QuU3MUECKUX
1.2 BenuuuH.  Pusnueckue  npubopsl.  [lorpemHocTs

U3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

EcTtecTBeHHOHAy4yHBI METOJ| MO3HAHHUA: HAOJIOJEHUE,
13 IIOCTAaHOBKA HAay4YHOI'O BOIIPOCA, BBIABUKCHHE TUIIOTE3,
1 OKCIEPUMEHT T1I0 TPOBEPKE THIOTe3, OOBsICHEHUE

Ha0JII01aeMOr0 SIBJICHUS
1.4 Onucanue GpU3NUECKUX SBJICHUN C TOMOIIBIO MOieNen

[TpakTueckue pabOThI:

HiHPar##tl3Mepenre pacCTOSTHUN.

#HiHPar###l3mepenne o0bEMa KUIKOCTH M TBEPAOIO
1.5 Tela.

#HHPar###Onpeenienre pa3MepoB MajIbIX TE.

#H#HParf##l3Mepenne  TeMreparypbsl NpU  TIOMOILHU

KHUIKOCTHOTO TEPMOMETPA U 1aTYMKA TEMIIEPATy bl

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEIIIECTBA

#H#HPar###CTtpoenre BelecTBa: aTOMbl U MOJICKYJIBI, X
2.1 pasMepsl. ONBITHI, JIOKA3bIBAOIIME  JUCKPETHOE

CTPOCHUE BCUICCTBA

2 #H##Par#Ht]lBrokeane  dactuiy  BemectBa.  CBSA3b
2.2 CKOPOCTH  ABWXKEHHUS  YacCTHI[ C  TEMIepaTypoOu.

BbpoynoBckoe nmxenue, nuddysus

)3 B3anmoaeiicTBre 4acTUIl BEIIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHC




HHHParf##ArperaTHple COCTOSIHMSI BEILECTBA: CTPOCHHE

ra3oB, JKUJIKOCTeH W TBEPABIX (KPUCTAJUIMYECKUX) TEJl.

24 B3anMoCBs3bp MeXAy CBOMCTBAMU BELIECTB B PA3HBIX
arperaTHpIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM

2.5 OCO0eHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[TpakTuyeckue pabOTHI:
#H##Par###OLeHKa JuamMeTpa aToMa METOJOM PsioB (C
UCToJIb30BaHuEeM Gotorpaduit).

2.6 H#HAPar###ONbITH o HaOII0IEHUIO TEIJIOBOTO

pacIIMpEeHHs Ta30B.
HHHPar###ONBITEl IO OOHAPYXKEHHUIO JCHCTBHSI CHII

MOJIEKYJIIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 MexaHHYECKOE IBIDKEHUE. PaBHOMEpHOE u
' HEPaBHOMEPHOE JIBIKCHUE
HH#HParft#H#CKopOoCTb. Cpennsist CKOpPOCTb npu
3.2 HEPaBHOMEPHOM JIBIDKEHUHU. Pacdyér myTu U BpeMeHu
JBIDKEHUSA
SIBnenune uHepuuu. 3akoH uHepuuu. B3aumoneincTBue
33 TeN KaK MPUYMHA U3MEHEHHUS CKOPOCTU JBIDKEHUS Tell.
Macca kak Mepa HHEpTHOCTH Teja
34 ###Par### InorHocTe BemecTBa. CBA3b IUIOTHOCTH C
' KOJIMUYECTBOM MOJIEKYJ B €IMHUIIe 00BEMA BellecTBa
3.5 Cuna xak XxapakTepUCTHKA B3aUMOICUCTBUS TE
16 Cuna ynpyroctu u 3akoH ['yka. M3Mmepenwe cuibl ¢
' MTOMOIIBIO JUHAMOMETPA
37 ###HPar###ABnenne TATOTEHHS M cuiia TsokectH. CHna
' TSKECTH Ha Jpyrux miaHerax. Bec tema. HeBecomocTh
18 Cuna tpenus. TpeHUE CKOJBXKEHUS W TPEHUE TOKOS.
' TpeHue B mpupo/ie U TEXHUKE
3.9 H##HPar###CrioxkeHue CuJ, HaMpaBiICHHBIX 10 OJHOU
' npsMoid. PaBHoIeliCTBYIO1IAs CUIT
3.10 [TpakTrueckue paboTHI:




3.11

3.12

OnpeneneHue CKOPOCTHM PaBHOMEPHOTO  JBM)KEHHUS
(wrapuka B OKMJKOCTH, MOJEJIU  3JIEKTPUYECKOro
aBTromMoOmWIss u Tak ganee). OmnpeneneHue cpemHen
CKOpOCTH CKOJIBXEHUS Opycka WM IIapuka 110
HAKJIOHHOM  IuiocKkocTH. OnpeneneHue  IUIOTHOCTH
TBEPJIOTO Tela. OnblITHI, JIEMOHCTPHPYIOILUE
3aBHCHUMOCTh pacTshKeHUs (aedopMaruu) MmpyXHHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIUE
3aBUCUMOCTb CHJIbl TPEHUSI CKOJIBKEHHUS OT Beca Teja U

XapaKTepa COIMPHUKACAOIUXCs HOBerHOCTCﬁ

dusnuecKkue sBICHNS B IPUPOAE: NPUMEPHI IBHKEHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW W HEXWBOW IPUPOJE,

HeﬁCTBHC CHJIBI TPCHUA B IIPUPOAC U TCXHUKE

Texuuueckue YCTpOﬁCTBaI JAUHAMOMCTP, IHOAIIHUITHUKHN

JIABJIEHUE TBEP/IBIX TEJI, )KUJIKOCTEN 1 TA30B

HaBnenue TtBEpaoro tena. CrnocoObl yMEHbBIIEHUS U

+ YBEJIMYECHUS JABICHUS
47 JlaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a OT 00bEMa,
' TEeMITepaTyphl
43 [lepenava naByieHust TBEPABIMH TEIAMH, KUAKOCTIMHU U
' razamu. 3akoH [lackans. [lHeBMaTH4YeCKrE MaIIMHBI
3aBUCHUMOCTh  JAaBJICHUS JKUJKOCTH OT  TIIyOWHBI.
4.4 IMuapocratudeckuit mapagokc. CooOIIAONTHECS COCYIBI.
['mppaBnuyeckre MEXaHU3MBI
AtMmocdepa 3emnu u atmochepHoe naBienue. [IpudanHb
45 CyIIECTBOBaHUS BO3AYIIHOW 00010ukn 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JABJICHUS OT
BBICOTHI HAJ] YDOBHEM MOPSI
46 W3mepenune armocdepHoro npapneHus. [Ipubopsl ans
' U3MepeHHs aTMOC(HEPHOro AaBJICHUS
[eiicTBue XUAKOCTM M Ta3a HAa NOTPYKEHHOE B HUX
4.7 Teno. BelTankuBaromas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3gyxomnnaBanue




4.9

[TpakTuyeckue paboOTHI:

HccrnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
00béMa TOTpYKEHHOH B IKMIKOCTb YacTH Tela.
OmnpeneneHre BhITAIKMBAIONIECH CUJIbI, TEHCTBYIOIIECH Ha
Teno,  MOrpy>k€HHOE B  JKMAKOCTb.  [IpoBepka
HE3aBHUCUMOCTU BBITAJIKUBAIOUIEH CHUJIbI, JEHCTBYIOLICH
Ha TEJIO B JKUAKOCTH, OT Macchl Tela. OIBITHI,
JIEMOHCTPUPYIOIIUE  3aBUCUMOCTh  BBITAJIKUBAIOLIECH
CHJIBI, ACUCTBYIOIIEH Ha TENO B XKHJIKOCTH, OT 00bEMa
MOTPY>KEHHOM B JKUJIKOCTh YAaCTHU TeJa U OT IJIOTHOCTHU
JKUIKOCTH. Konctpyupoanue apeoMerpa 15 R)0%
KOHCTPYMPOBAHHE  JIOAKM M  OmlpeAelieHHe €€

rPy30M0ABEMHOCTH

4.10

du3nyeckue SABJICHUA B npupoae: BIIMSIHHUC
aTMOC(I)epHOI‘O JaBJICHHA Ha JKHUBOM OpraHu3Mm, IJIaBaHUC

pBIO

4.11

Texnudeckue ycTpoicTBa: COOOIIAIOIIUECS COCY/BI,
YCTPOMCTBO BOJONPOBOJA, TI'MAPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPILIHEBOM Hacoc,

apeoMmeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanudeckas pabora
5.2 MexaHudueckass MOIIHOCTh
53 [IpocTele  MeXaHU3MBL: pblyar, OJIOK, HaKJIOHHAA
' 10cKocTh. [IpaBuiio paBHOBECHs pblyara
54 [TpuMeHeHMe paBuiIa paBHOBECHS pbluara K OJIOKY
«3omoroe  mpaBwio»  MexaHUKU.  KoadduumeHnt
5.5 ITOJIE3HOTO NEeNUCTBUA MEXaHU3MOB. IIpoctsie
MEXaHU3MbI B ObITY U TEXHUKE
5.6 [ToTeHManbHas SHEPTrUM TeJa, MOJHATOrO HaJ 3eMIIER
5.7 Kunernueckas sneprus
53 [Tonnass mexaHuveckas SHEprusi. 3aKOH U3MEHEHUs U
' COXpaHEHUs MEXaHUUECKON SHEPTUH
59 [TpakTuyeckue paboOTHI:




#H#HPar#t#Onpenenene paboOTBl CWIBI TPEHHS TPU
pPaBHOMEPHOM JBM)KCHHU Tella 10 TOPU3OHTAIBHOMI
noBepxHoctu. MccnenoBaHue ycioBHMl  paBHOBeCHUs
peryara. HMsamepenue KIIJI HakgoOHHON TIJIOCKOCTH.

N3yuenue 3aKoHa COXpaHEHUs MEXaHUYECKOM YHEPTrUuu

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

5.10
YeJI0BeKa
TexHuueckue YCTpOMCTBA: pblYar, TMOJBUXHBIA U
5.11 HETOJIBIKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B ObITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COeP:KAHUS
paszeJia 3JieMeHTAa
TEIUVIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHHSI MOJIEKYJISIPHO-KMHETHUECKON
61 TEOpUU CTPOEHMs BemiecTBa. Macca U pa3sMmepbl
' MosieKyd.  OmbIThl, HOJATBEP)KIAIOUIME  OCHOBHbBIE
MOJIOXKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO W Ta3000pa3HOro
6.2 cocrosiHuil BemiecTBa. Kpucrtamnmueckue u amopdHbie
Tena
OObscHEHUE CBOICTB ra3oB, )KMJIKOCTEH U TBEPIBIX TEJ
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYIIPHOKUHETUYECKON
TEOpUU
6.4 CmaunBaHMe M KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe paciIupeHue U cxxaTue
66 Temnepatypa. CBs3b TeMIepaTrypbl €O CKOPOCTBIO
' TEIUIOBOTO JIBUKEHUS YaCTHULL
6.7 BuyTtpennsist sneprusi. Cioco0bl H3MEHEHHs BHYTPEHHEH
' SHEPIUuu: Terionepeada U CopepiieHue padoThl
6.8 Bunpl Tenonepenaun: TEMIOMPOBOAHOCTh, KOHBEKIIHS,




U3JIy4yeHue

KomuuectBO  TEMIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BElIECTBa
TemnmooOMeH u TemIoBO€ paBHOBECHE. YpaBHEHUE
6.10
TETIOBOTO OanaHca
611 [1naBneHue U OTBepAEBaHNE KPUCTAUTMYECKUX BEILIECTB.
. VY nenbHas TEmoTa IIaBIeHUS
[TapooOpa3zoBanue u  koHjeHcauus. Vcmapenue.
610 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUA.
' 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(EPHOTo
JaBJICHUS
6.13 BnaxHocTh Bo3yxa
6.14 DHeprus TOIIMBaA. Y IeibHas TEII0Ta CrOpaHUs
[MpuHnmmel  paboThl  TerioBbix  aurarenei  KITJ]
6.15 TEIUIOBOTO ABHUTarens. TersaoBble ABUraTeNId U 3alluTa
OKpY KaroIlen cpeJibl
3aKOH COXpaHEHMsI U NIPEBPALLEHUS YJHEPTUH B TEIIJIOBBIX
6.16
poueccax
[IpakTuyeckue paboOTHI:
HH#HPar###ONBITEI IO  OOHApY)KEHUIO JEMCTBUSA  CUII
MOJIEKYJISIPHOTO TPUTSKEHHUSL.
HH#HHPar###0NbpITHl 0 BBIpAIlMBaHMIO  KPHUCTAJIOB
IIOBapEHHOM COJIM MJIU caxapa.
#H#HPartH##OnBITBL  TI0O  HAONIONCHUI0O  TEIUIOBOTO
617 paciIvpeHus ra3oB, )KUJIKOCTEeH U TBEPABIX Tel.

###Par###Onpenenenne naBieHUs BO3IyXa B OautoHE
HITpUIIA.

HHHParf##ONBITH, JIEMOHCTPUPYIOLIUE 3aBUCHUMOCTh
JaBIIEHUs] BO3JyXa OT ero oObEMa M HarpeBaHHs WU
OXJIQXKICHHSI.

#H##Par### IpoBepka TMIOTE3bl JIMHEHHONW 3aBUCHUMOCTH

JUIMHBI ~ CTOJIOMKA JKHJIKOCTH B TEPMOMETPUYECKON




6.18

TpyOKe OT TeMIeparyphbl.

###Par###Habmonenne M3MEHEHUS BHYTPEHHEHN
SHEPTHH Tejla B pe3yJibTaTe TeIuionepeaadn U padoTh
BHCIIHUX CHUIL.

#H#HPar##llccienoBanue SBJICHUS TEIUNIOOOMEHA IpH
CMEIIMBAHUU XOJIOAHOM U TOpsUeH BOJIBI.
#HH##Par##H#Onpenenenne KOJINYECTBA TEIUIOTHI,
MOJIyYCHHOTO BOJIOM TMpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUITHHAPOM.

#HH##Par##H#Onpenenenue YAEJIbHOU TEMIIOEMKOCTH
BEIIECTBA.

H#i##Par#H##lccnenoBanue npoiecca UCHapeHusl.
###Par###OnpeneneHue  OTHOCUTEIBHONW — BJIIAXKHOCTH
BO3/yXa.

#HHHPar###Onpenenenye yaeabHONW TEIUIOThI IIaBICHUS

JIbaa.

Ouznyeckue SABICHHUS B MPUPOAE: TOBEPXHOCTHOE
HaTSOKEHHE W KaNWUISIPHBIE SBIEHUS B MPHUPOJE,
KpUCTaJUTBI B TIpupoae, u3nydenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHu4eckue  yCTpOWMCTBA:  KalWJUIAPBI, MPUMEPHI
HCIIOIb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JATYUK TEMIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUSA
JIOMOB, THTPOMETpbI, ICHUXPOMETp, IMapoBas TypOuHa,

ABUTAaTCJIb BHYTPCHHETO CrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsi0B
B3aumoneiictBue 3apsokeHHbIX Tell.  3akoH Kyiona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJCHCTBUS 3apsKEHHBIX TN OT
BEJIMYMHBI 3aPsI/I0B U PACCTOSIHUS MEXTY TEIaMH)

73 DnekTpuyeckoe nosie. Hanpssk€HHOCTh AJIEKTPUYECKOTO

noss. lIpyHOUnD Ccyneprno3unuu 3JIEKTPUYECKUX I0JIEH




(Ha KaYECTBEHHOM YpPOBHE)

Hocurenu »snexTpuueckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYILIECTBOBAHMUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHUKYU MOCTOSIHHOTO TOKA
JeiicTBus 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U ra3ax
- Onektpuueckass nenb. Cuia TokKa. OJIEKTPUYECKOE
' HaIpsHDKEHUE
=9 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma a1 yyacTka uenu
[TocnenoBarenbHOE W THapajieIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGorta u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyina — Jlenna
13 DNeKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
' sHepruu B ObITy. KopoTKoe 3aMbIkanme
[TocrossaHble MarHuThHl. B3amMoaencTBUE IMOCTOSTHHBIX
7.14
MarHuTOB
715 MaruuTtHOoe mone. MarHuTHoe Tone 3eMiid M €ro
' 3HaYeHHe IS )KU3HU Ha 3eMIie
716 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne PJEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHUTHOTO TOJIA HA MPOBOJHUK C TOKOM.
17 DNeKTpOABUTATENIb TOCTOSHHOTO TOKa. Vcmomp3oBaHme
. JJIEKTPOJIBUTaTeNel B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCcIopTe
7.18 OnbiTel  @apaged.  SBieHUE  BIEKTPOMATHUTHOMN




naaykuuu. [Ipasuno Jlenna

DIeKTpOTreHepaTop. CnocoObl MOJTyYEHUS
7.19 AIEKTPUUECKOM SHEPTUH. DNeKTpOCTaHIUU Ha

BO300OHOBJISIEMBIX HCTOYHHKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOJICHUIO JIEKTPU3AIUU TENl WHIYKIIUEH

Y TIPH COMPUKOCHOBECHHH.

HccnemoBanue JEWCTBHS SJCKTPHUSCKOrO IIOJIA  HA

MIPOBOHHUKY ¥ TUIICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON LIEMH

ITOCTOSIHHOTO TOKa.

W3mepeHue u peryaupoBaHnue CHITbI TOKA.

N3mepenue u perymmpoBaHUe HAMIPSHKCHHUSI.

HccnemoBanne 3aBUCUMOCTH CHITBI TOKA, MIYIIETO Yepe3

PE3UCTOP, OT CONPOTHUBJICHHUS PE3UCTOPA W HANPSHKCHHUS

Ha Pe3UCTOpE.

OIBITHI, JIEMOHCTPHPYIOIIHE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TJIOMIA/IN MTOTIEPEYHOT0 CEUCHUS U MaTepuaa.

IIpoBepka mpaBwila CJHOXEHHS HANpsHKEHUM INpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajyieIbHOM
coelMHEeHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
JNEKTPUYECKOTO TOKA, HIYLIErO0 4Yepe3 Pe3UcTop.
OnpeneneHne  MOIIHOCTH — DJIGKTPUYECKOIO  TOKa,
BBIIIEIISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYILIETO YEPE3 JAMIIOUKYy, OT HalpsKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMUTHOTO B3aUMOJICHCTBUSL TOCTOSHHBIX MAarHUTOB.
W3y4yeHre MarHuTHOTO TMOJIS TOCTOSIHHBIX MarHUTOB MPU
uxX o0beAMHEHUM U  pasjeneHuu. VccriemoBaHue
JEMCTBUS DJIEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEJIKY.

OneIThl, JEMOHCTPHUPYIOIIME  3aBUCHUMOCTH  CHJIBI




B3aI/IMOl[€I>'ICTBPI$I KaTyllKyu ¢ TOKOM U MarHuTa OT CHJIbI
TOKa MW HaAIpaBJICHUA TOKa B KaTYHIKC. HSyquI/Ie

I[CP'ICTBPISI MArduMTHOrO II0JII Ha HPOBOAHHUK C TOKOM.

KoncrpyupoBanue u U3y4YeHue paboThI
JIIEKTPOABUTATEIS. N3smepenne KIIJ
3JEKTPOJIBUTAaTEIbHONM  YCTAHOBKH. OnbIThI o

HUCCICOOBAaHUIO ABJICHUSA 3JICKTpOMaFHPITHOI>'I HHAYKIOUUW:
HCCIIeNOBaHUE M3MCHEHHN 3HAa4YeHUS U HaIrpaBJICHUA

WHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBJICHUS B  arMocdepe, DJICKTPUYECTBO  IKUBBIX
OpPraHM3MOB, MarHUTHOE Moje 3emiu, JApeld MmoICcoB,
POJIb MAarHUTHOTO TOJIA AJIS )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

TexHuueckue yCTpoicTBa: 3JEKTPOCKON, amIepMerp,
BOJIETMETP, PEOCTaT, CUETUUK AIIEKTPUUECKOW SHEPruu,
ANEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENHN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, FeHEPATOP IMOCTOSAHHOI'O TOKA

9 KITACC
Kon
Kopx snemenra [IpoBepsieMble 37IEMEHTHI COJIEPIKAHUS
paszziena
MEXAHUWYECKMUE ABJIEHUA
Mexannueckoe JABIKeHHe. MarepuaiabHas —TOYKa.
81 Cucrema orcuéra
o 8.2 OTHOCHUTETBHOCTh MEXaHUYECKOTO JIBUKECHUS
8.3 PaBHOMEpHOE NPAMOIMHEHHOE IBUKEHHE
#i##ParfH##HepaBHOMEpHOE MPAMOIMHENHOE ABM)KEHHUE.
8.4 CpenHsis M  MIHOBEHHass CKOpPOCTh Tella MpH

HCPpaBHOMCPHOM ABUKXCHUUN




VYckopenue. PaBHOyCKOpEeHHOE MIPSIMOJIMHEMHOE

8.5
JBUKCHHE
8.6 #H##Par###CBoOoqHOE magenue. OnbITe! [ anuies
#HH##Par##HPaBHOMEpHOE JBM)KEHUE 110 OKPYKHOCTH.
8.7 Ilepuon u yacrora oOpamenus. JluneitHas u yrioBas
ckopocTH. LleHTpocTpeMurenbHOe yCKOpeHHe
8.8 [TepBsiii 3akoH HproTOHA
8.9 Bropoii 3akon Herotona
8.10 Tperuii 3akon HeroToHa
8.11 HAHParfH##1 [puHIMI cyneprno3uiuu Ui
8.12 Cuia ynpyroctu. 3akoH ['yka
8 13 ##H#Par###Cuna TpeHHs: cujla TPEHUS CKOJIBKCHHUS,
' CHJIa TPEHUS MTOKOS, IPYTHE BUJIbI TPEHHUS
214 #HHPar###Cuna  TSDKECTM M 3aKOH  BCEMHUPHOTO
' TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaeHUS
. HBuwxenne  mmaHer  Bokpyr  Comnma.  IlepBas
515 KocMudeckasi ckopocTb. HeBecomMocTh U nieperpy3ku
PaBHOBecue maTepuanbHON TOUKH. AOGCOIIOTHO TBEPIOE
8.16 oo
. #i##Parf##PaBHOBecHe TBEPIOro Tena € 3aKpeIIEHHON
8.17 OChI0 BpauieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nwmnynbe Tena. I3Menenue ummynbca. IMimynibe cuitbl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 Hi#HPar#HH#PeakTBHOE ABM)KEHUE
8.21 Mexanuueckasi paboTa U MOIIHOCTh
PaGota cun Tsxectd, ynpyroctd, TpeHus. CBs3b
5.22 SHEPTUH U PaObOTHI
5 [loTrenumaneHas oSHeprus Teia, MOAHATOTO  Haj
523 MTOBEPXHOCTHIO 3eMIIH
8.24 [ToreHumanpHas SHEPTUS CKATON IPYKUHBL
%2 ###Parf##Kunernueckass  sHeprusa.  Teopema o
2 KUHETHUYECKON SHEPTUU
8.26 Hi#H#Par#H##3aKoH COXpaHEHUS! MEXaHUYECKOW SHEPTUU




8.27

8.28

8.29

[IpakTuyeckue pabOTHI:

OmnpeneneHue cpelHel CKOPOCTU CKOJIbKEHHsI Opycka
WIM JIBWJKEHUS IIapuKa [0 HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue yCKOpeHHUs Tella IPU PaBHOYCKOPEHHOM
JIBIKEHUH 110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBM)KEHUM 0€3 Ha4yaJIbHOM CKOPOCTH.
IIpoBepka TrUIOTE3BI: €CIM TNPU PaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HadabHOW CKOPOCTU IYTH OTHOCSTCS
KaK psAl HEYETHBIX 4YHCEd, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHU OJIUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS
OT CWUJBl HOpPMaJIbHOTO JdaBieHusa. OrmnpeneneHue
KodpuuMueHTa TpeHHus CcKoubxkeHus. OnpeneneHue
KECTKOCTU MpykuHbl. OmnpexneneHue padOTbl CUIIBI
TPEHUS TIpU PABHOMEPHOM JIBIKEHMM Tejla IO
TOPU3OHTAILHOW TMOBepXHOCTU. OmnpexneneHue padOTHI
CWIBl  yOpPYrocTM  IpuU  TOOBEME  Ipy3a  C
WCIIOJIb30BAHUEM  HEMOJBMKHOIO M MOJBUKHOIO
0JI0KOB

dusnueckue SBJICHUS B NMPHUPOJE: MPUIUBBI U OTJIUBBI,
nBukeHue IuiaHeT COJIHEYHOM CHUCTEMBl, pEeaKTHBHOE
JIBM)KEHUE KUBBIX OPraHU3MOB

TexHuyeckue  ycTpolcTBa:  CHUAOMETP,  JATUUKHU

IIOJIOYKEHUS, PACCTOSIHUS U YCKOPEHUs, PaKEThI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarensHoe JABMKCHUC. OcHOBHBIC XapaKTCPUCTUKU

- KOJIeOaHUH: TIePHO/I, YaCTOTa, aMILIUTY 1a
97 Maremarnueckuit 51 MIPYKUHHBIN MasITHUKMU.
' [IpeBparenne sHepruu npu KojaedaTeTbHOM ABMKEHUN
93 3aryxawmue kojeOaHus. BriHYXIeHHBIE KoJeOaHUs.
' Pe3onanc
Mexannueckre BOHbI. CBOMCTBa MEXAHUYECKUX BOJIH.
9.4 [IpononpHbie W monepeyHbie BOMHBL. J[JIMHA BOJHBI U

CKOpOCTH €€ pacrpocTpaHeHHs. MeXaHHYeCKHe BOJIHBI B




TBEPJIOM TeJie, CEHCMUYECKHUE BOJTHBI

9.5 3ByK. ['poMKOCTB U BbIcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u yabTpa3ByK
[IpakTuueckue padbOTHI:
OmpeneneHne  4acTOTBl M Iepuoja  KoJjeOaHuit
MaTeMaTHYECKOT0 MasiTHUKA.
Ompenenenne  4acTOTBl M Iepuojga  KoJjeOaHui
NPY>KMHHOTO MasiTHUKA
97 HccnenoBanne 3aBHCMMOCTH — Iepuoja  KoJjeOaHWi
' MOJBEIIEHHOTO0 K HHUTH Tpy3a OT JJIWHBI HUTH.
HccnenoBanne 3aBHCMMOCTH — Iepuoja  KoJjeOaHUi
NPY)KHHHOTO MasTHUKa OT Macchl rpysa. lIpoBepka
HE3aBHCUMOCTH neproja KoJeOaHmi rpys3a,
MOJIBEIIEHHOTO K HUTH, OT MacChl rpy3a M XECTKOCTH
npy>kuHbl. Vi3mepenne yckopeHus: cB00OTHOTO MaICHHS
dusnueckue SBICHUS B NPUPOZIC: BOCHPHUSITHE 3BYKOB
9.8 ’KMBOTHBIMH, 3€MJICTPACCHHUE, CEHCMUYECKHE BOJIHBI,
IlyHaMH, 9XO
9.9 TexHu4ecKkue yCTpOMCTBA: DXOJOT, HCIIOIb30BAHUE

yJIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

QHCKTpOMaFHI/ITHOG ImoJic. SJICKTpOMaFHI/ITHLIe BOJIHBI.

101 CBoiicTBa dIIEKTPOMArHUTHBIX BOJTH

10.2 [kana 31eKTPOMarHUTHBIX BOJIH

103 DOnekTpoMarauTHas mnpupoaa cera. CKOpPOCTh CBETa.

. BoiHOBBIE CBOMICTBA CBETa
10 [IpakTuueckue padbOTHI:

10.4 N3ydyeHne CBOICTB  JJIEKTPOMAarHUTHBIX BOJH  C
TTOMOIIIbI0 MOOHMIIBHOTO TeledoHa
Ou3nueckue SBICHUS B TPUPOAE: OHOIOTHYECKOE

10.5 neiicTBre BUJUMOTO, yIIbTpadroIeTOBOrO u
PEHTTCHOBCKOTO W3ITy4eHUI

10.6 Texuuueckue yCTpOMCTBA: KCIMOJIb30BAHUE

QJICKTPOMArHUTHLIX BOJIH JJIA COTOBOM CBSI3H




11

CBETOBbGIE ABJIEHUA

11.1 JlyueBas moneinb cBera. ICTOYHUKHM CBETA
11.2 [IpssMOnMHENHOE pacIpOCTPAHEHHUE CBETA
113 Otpaxenue ceta. [lmockoe 3epkano. 3aKOH OTpaXKEHUs
' cBeTa
114 [Ipenomiienne cBera. 3aKOH TMPEJIOMIICHHUS CBETa.
' [losiHOE BHYTpEHHEE OTPaXKEHHUE CBETA
11.5 JIunza. Xop jtyuel B JIUH3E
116 OnTuueckast cuctema ¢oroamnmnapara, MUKPOCKONA U
' TeJecKoIa
117 I'maz kak onruyeckas cucrema. biauzopykoctb u
' JaJIbHO30PKOCTh
18 Pasnoxxenue 6enoro ceera B crektp. OmnbiTel HptoTOHA.
' CrnosxeHue ceKTpaJbHBIX LIBETOB. Jlucrepcus ceeTa
[IpakTuueckue padbOTHI:
#HH#HPar###ccnienoBanue 3aBUCUMOCTH yria
OTpa)XeHHs CBETOBOTO JIy4a OT YIJIa MaJeHHUs.
#HH#HPar##l13yueHne  XapakTepUCTHK  H300paKeHMs
IpeMeTa B IJIOCKOM 3epKalle.
###Parf##lccnenoBanue 3aBUCUMOCTH yria
MIPEJIOMJIEHUSI CBETOBOrO JIyda OT yIJla MaJeHus Ha
119 TPaHULE «BO3yX — CTEKIION.
. ###Par### lonyuenne UW300pakeHU C  TTOMOIIBIO
coOuparoIe JTMH3HI.
###Par###Onpenenenarie  (HOKYCHOTO pacCTOSTHUS U
ONITUYECKOH CHJIBI cCOOMparoIeil TUH3BI.
##HPar#H##ONBITElL IO pa3ioXeHWio Oenoro cBera B
CHEKTP.
H##H#Parf##ONBITHl IO BOCIPUATUIO I[BETa IPEAMETOB
P UX HAOJIIOJEHUH Yepe3 IBETOBbIE (PUIBTPHI
Oduznyeckue sABIeHUS B npupone: 3atMeHus CoiHua u
11.10 JIyHbI, 1[BE€Ta TeJN, ONTHYECKHE SIBICHUS B aTMocdepe

(BeT HEOa, pedpakius, paxyra, MUPax)

11.11

Texuuueckue yCTpOICTBA: OYKH, TIEPUCKOII,




(doToanmapar, ONTHYECKUE CBETOBOIBI

12

KBAHTOBBIE ABJIEHUA
11 OmnbiTel Pezepdopna u 1utanerapHas MOAETb aroma.
' Mogens aroma bopa
122 Hcnyckanue u moriomeHue csera aroMoM. KBaHTHI
' JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- u raMMa-u3IyyYeHHs
14 Crpoenne aromHoro sgpa. HykionHas Monens
' aTOMHOTO sapa. M30Tonsl
15 PanuoaxTtuBHble npeBpaiueHus. Ilepuon nomypacnana
' aTOMHBIX S7Ep
126 SnepHple peakuuy. 3aKOHBI COXPAaHEHUsS 3apsiloBOTO U
' MacCOBOI'0 YHUCEI
12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
198 Peakuuu cunresa u nenenus saep. McTouHuku sHepruu
' CoJHIa u 3BE3]
12.9 Snepnas osHepreruka. JleiicTBHE  paguOaKTHUBHBIX
' U3JIy4YEHUI Ha )KUBbIE OPraHU3MBbI
[IpakTuyeckue paboOTHI:
HabntoieHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
U3ITy4EHUS.
12.10
HccnenoBanne TpeKoB: M3MEPEHHE SHEPIMU YACTHIIbI
10 TOPMO3HOMY TyTH (110 (poTorpadusim).
N3mepenue paaroakTuBHoro ¢poHa
@dusnyeckue SBICHUS B INPUPOJE: €CTECTBEHHBIN
PaavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paINOaKTUBHOE W3IIyUYCHUE TMPUPOJHBIX MHUHEPAIOB,
NEICTBUE pPAaJUOAKTUBHBIX W3IyYEHUH HaA OpraHU3M
YeJI0BeKa
e Texauueckue YCTpOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/IIlyaJ'ILHHﬁ AO3UMETP, KaMepa Bunscona




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

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

[Tonnmanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MMHpa;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEIICTABICHUA O 3aKOHOMEPHOU CBS3H
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid poau (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HayK, TEXHUKM M TEXHOJIOTHI, 00 3BOJIIOLUU
¢u3NYeCKUX 3HAHUN U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHUpA, O BKJIAJAEC POCCUICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIErO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IMOJE), O JBHUKEHUU Kak
crocobe CyIecTBOBaHUsI MaTePUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUSI BeUIlecTBa, O (U3NYECKOH CYIIHOCTU SIBICHUH MPUPOJIBI
(MeXﬂHI/I'-Ie()KI/IX, TCIJIOBBIX, OJOJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3iInyaTh sIBICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIUX TAHHOC (1)I/I3I/I‘~IGCKO€ SIBJICHUC,
YMEHHE paclo3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SIBICHUI
B OKpyXaromieM MHPE, BbBIACIIAA HX CYHICCTBCHHBIC CBOMCTBaA

(mpu3HaKH)

Brnanenue ocHoOBamMu MOHSTUHHOIO anmapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU U WCIOJB30BaHUE WX ISl pelieHHs] y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHE SBICHHUS H

MponeCChl, UCIIOJIb3YA (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUYCHHBIC CBOICTBA TEII U (pI/I3I/ILICCKI/Ie SABJICHUA,

HCIIONB3YS (PU3UIECKHE BETUIHHBI

Brnanenne ocHOBaMHM METOIOB HAy4YHOTO TIO3HAHHS C YYETOM
coOrofieHHsI MpaBuWiI 0€30MacHOTrO Tpyaa: HaOMoIeHHEe (PUINISCKUX
SIBJICHUU

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCHEPUMEHTANIbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpYZOBaHUS MO MHCTPYKLHUH, OMUCBHIBATH XOJ
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYJIUPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITHUUNH:
yYMEHHE IUIAaHUPOBAaTh HM3MEPEHHs, CaMOCTOATEIBHO COOUpPATh
DKCIIEPUMEHTAIBHYI0  YCTaHOBKY 110 MHCTPYKLMM, BBIYHUCIATH
3HAYCHUE BEJIIMYMHBl U AHAIM3UPOBATh IIOJyYEHHBIE PE3YJIBTAThl C
y4E€TOM 3aJaHHOU MOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
IIPOBEJCHUE  HECIOXKHBIX  DKCICPUMEHTAJIBHBIX  HCCIICJOBAHMIA;
CaMOCTOSITENIFHO ~ cOOMpaTh HKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKUUH,  IPEICTaBIATH
MIOJIy4YE€HHbIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUL U
rpaMKoOB, yUUTHIBATh IOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3YJIbTaTaM

HUCCICI0BaHUA

[Tonumanue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MOJeNel
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENIb aroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO si/ipa) U yMEHHUE NPUMEHATh UX IS

00BbSICHEHUS (PU3UUECKUX MPOIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4yucjlie U B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yUeHHbIE CBOIMCTBA (PU3NUECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

YMenue pemath pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCMONb3ysd 3aKOHbl U (OpPMYJIbl, CBSI3bIBAalOIIUE  (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alUCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BbIOUpATh 3aKOHBI U (OPMYIIBI,
HEoOXoIuMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTHL IIOJTYYCHHOI'O
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHUE ONpPEIeNATh Pa3MEPHOCTb

¢bu3nYeCcKOil BETNYNHBI, TOTYYEHHON PU PEeIIEHUH 3a1auu

YMmenune XapaKTCpU3oBaTb IMMPHUHIMIIbI JIEHUCTBUS  TEXHUUYECKUX
yCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB IO UX OIMUMCAHUIO, UCIIOJIb3Ys 3HAHUA O

CBOWCTBaX (U3MYECKUX SBICHUA M HEoOXOoauMble (PHU3MUECKUe




3aKOHOMEPHOCTH

10

YMeHue UCHoJib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTpOMCTBAMH, COXpPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKpYXKalolled cpene; MOHMMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnbIT moOMCKa, NPeoOpa3oBaHMs M MPEACTABICHHUS HWHPOPMALUU
(GU3MYeCKOro CcoAep)KaHusi C MCIOJIb30BaHHEM HH(GOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TE€XHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
HOJYyYeHHON MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpU
BBINOJIHEHUH YYEOHBIX 3a/JaHUil HAy4HO-TIOMYJISPHYIO JIUTEpaTypy
(GU3UYECKOT0 COJIEp)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKaMHU  IpeoOpa3oBaHUs
uH(pOpMalMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha

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



HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA

013 110 PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexannueckoe JBumxkeHue. MarepuanbHas Touka. Cucrema OTCuéTta.
' OTHOCUTENBHOCTD JIBUIKEHUS
PaBHOomMepHOe 1 HepaBHOMepHOe ABmxkeHue. Cpennsas ckopoctb. Dopmyia
1.2 JUTSL BRIYMCTICHUS CPEAHEH CKOPOCTH: V = S/t
PaBHOMEpHOE NpAMONMHENWHOE JIBUKEHUE. 3aBUCUMOCTb KOOPJIMHATHI Tela
OT BPEMEHH B Clly4ae paBHOMEPHOT'O MIPSIMOJIMHEMHOTO JIBU>KECHHUSI:
13 xX(1)=x,+vt
I'pacdvikn 3aBUCMMOCTH OT BpPEMEHH MJIsi MPOEKIHH CKOPOCTH, MPOCKIIMU
[epeMEIEHUs,, MYTH, KOOPAMHATHl IPU PaBHOMEPHOM IPSMOJIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpAMHATHI T€Ja OT BPEMEHU B CIydae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEIHOTO JIBUKEHMUSL:
2
Sy} =Vg, *f+ay* ;
2
@opMyJibl U MPOEKIHUH MEepPEMEIIEHUs, MPOEKIUU CKOPOCTH U MPOEKIHUU
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM INPSIMOJIMHENHOM JIBUKCHUH:
2
1.4 s.(D=vy,-t+a,- 5
U_\'('f) =Upx T4, L,
a.(f)=canst,
Ulrl - l"}l:r: zz‘g:rsrc
I'paduku 3aBUCUMOCTH OT BPEMEHHU Ui MPOEKIUH YCKOPEHUS, MPOEKIUU
CKOPOCTH, MPOEKIUU MepeMelIeHUsl, KOOPANHATHI MPH PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBobonnoe manenue. @opMysbl, ONMUCHIBAIOLINE CBOOOJHOE IMajJieHHE Tela
1.5 [0 BEPTUKAIN (IBHUKEHHE Tella BHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTU

3emnn). I'padmku 3aBUCUMOCTH OT BpPEMEHM MJIsi NMPOEKLUUU YCKOPEHHS,




1.6

1.7

1.8
1.9

1.10

MPOEKIIUM CKOPOCTH W KOOPAMHATHI TPU CBOOOJHOM TaJeHHHM Teja IO

BEPTHUKAIH
CKopocTh paBHOMEPHOTO JIBIXKEHHUS Tella MO OKpYKHOCTH. HampaBnenue
CKOpPOCTH.

dopmyna i BBIYUCIEHUS CKOPOCTU Yepe3 Paauyc OKPY>KHOCTH U MEPUOJ]

oOpareHus:
2R
L=
T

IentpocTpeMuTenpbHoe yckopenue. HarpapiieHue LEHTPOCTPEMUTEIBLHOIO

yckopenus. @opmyiia 1715 BBIYUCICHUS YCKOPEHUSI:

d)opMlea, CBA3bIBAOIAA IEPUOA U YACTOTY O6paH_[eHI/I$IZ

Vo= ?

Macca. IInoTHOCTB BellleCcTBa. CDOpMy.TIa JJI BBIYUMCIICHUSA ITIJNIOTHOCTH !

_m
V

Cuna — BekTopHas gusnueckas BenuunHa. ClokeHue Cuil
SBnenue nnepuuu. Ilepssiii 3akoH HeroToHa

Bropoii 3akon HeroToHa:

F=m-a

COHaHpaBHeHHOCTB BCKTOpaA YCKOPCHUS TEJIa U BCKTOPa CUJIbI,

JIEWCTBYIOIIEH HA TEJIO

Bzaumopeiictue ten. Tpernit 3akoH HeroToHa:

Fru=-Fiy

1.12

Tpenne Mokost U TpeHUe CKOJIbKeHHs. Dopmysia i BBIYUCIEHUS MO



1.13

1.14

CHJIbI TPCHUSA CKOJIbXKCHUA:

szp-;"-f

Hedbopmanus Tena. Ynpyrue w Heynpyrue nedopmanuu. 3aKOH YNpyrou

nedpopmaruu (3axox ['yka):

F=k-Al

BCGMI/IpHOC TATOTeHHE. 3aKOH BCCMHPHOTI'O TAI'OTCHUA:

my -1,
F=G.—L1_2
R
Cuna TsokecTH. Y CKOpeHHe CBOOOIHOIO MaIeHHs.
dopmyiia JUTs BHIYMCIIEHHS CHITBI TSDKECTH BOJIM3M MOBepXHOCTH 3emun: F =
mg.
JIBmkenwne mianet Bokpyr Counnna. I[lepBas kocMuYecKast CKOPOCTb.

HesecomocTs u neperpysku

1.15

Nmmynse Tena — BekTopHas pu3ndeckas BeIUYnHa.
p=mi

Nmnynse cucremsl Ten. M3Menenne umiyinbca. MMiynbe cusbl

1.16

1.17

1.18

3aKkoH COXpaHCHUA UMITYJIbCa JJId SaMKHYTOﬁ CHUCTEMBI TCII:
p=nyUy +n, Ly =const
PeakTtuBHOE ABHKEHHUE

Mexann4deckas pa60Ta. (DOPMYJ'Ia JJIA BBIYMCIICHUA pa6OTLI CHIJIBI:

A=Fscosc

Mexannyeckast MOIITHOCTD:

nv=24
I

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. (I)opMyna JJIA BBIYMCIICHUA

KUHETUYECKON YHEPTUH:



}JEJE
By

Teopema o kuHeTnyeckoi sneprun. opmysa AJisi BEIYUCICHUS

HOTGHHH&HBHOﬁ OHCPIUU TCJid, IOAHATOIO

Hag 3eMIIEH:

E,= mgh

Mexanndeckas OHEPIu-i:

E=E;+E p
1.19 3aKOH COXpaHEHUsl MEXaHUYeCKOM 3Heprun. @opmyia sl 3aKOHA
COXpaHEHHUsI MEXaHUYECKON YHEPTUU B OTCYTCTBUE CHII TpeHUs: £ = const.
[IpeBpaiiieHue MEXaHUYECKOW SHEPTUHU MPU HATUYMUU CUIIbI TPEHUSL.
[IpocThie MexaHU3MBbl. «30JI0TOE TPABUIIO» MEXAHUKHU.
Peruar. Moment cuibl: M - Fl.
VYcnoBue paBHOBECHS pbluara:
M +M, +..=0
1.20
[ToasuxHbIN 1 HeTOABWXKHBIN O0510KU. KITJI mpocThIx MEXaHU3MOB,
n= Aﬂm&:&ﬂu
Aaarpaqenﬂaﬂ
JlaBiieHune TBEPAOTO TENa.
®opMyna 1151 BBIYMCIICHHS 1aBJICHHS TBEPIOIO Tena:
F
P= 5
191 JaBnenue raza. ATMocdepHOe 1aBlIeHUE.
' IM'uapocTaTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopMyna 1151 BBIYMCIICHUS 1aBJICHUS] BHYTPU KUIKOCTH:
P=pgh+Py,
1.22 3akoH [lackamsa. ['mppaBnnuecknii npece
193 3akoH Apxumena. @opMmyna sl ONPEACICHHUS BBITAIKUBAIOIIECH CHIIBL,

JEUCTBYIOILIEH Ha TEJO, NOTPYKEHHOE B KUIAKOCTh WM ra3:



1.24

F A T pgv
yCHOBI/Ie IIJIaBAaHUA TCJ1A. HHaBaHI/Ie Cya0B U BO3HyXOHHaBaHI/Ie

MexaHndeckue KojaeOaHus. AMHJ'H/ITy,I[a, nepuoa M 4YacCcTtoTa KOJIeOaHHUH.

®opmyiia, CBA3BIBAOLIAS YACTOTY U IEPUOJL KOJIECOAHNUIA:

1.25

1.26

1.27

1.28

MareMaTtnueckuii U NpYKUHHBIA MasTHUKH. lIpeBpalneHue sHepruu Inpu

K0J1€0aTeIbHOM ABMKEHUHU
3aryxatomue kojiebanus. BeinyxneHHbie konebanus. Pezonanc

MexaHU4YeCKHe BOJIHEI. HpOI[OJII)HI)Ie " IMONCPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHBI:

A=v-T

3By1(. FpOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/IC 3BYKOBOI>'I BOJIHBI HAa I'PaHHUIIC

nByx cpenl. MH(Dpa3ByK U yIbTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepeHue cpenHell MIOTHOCTH BEIECTBA; apXUMEIO0BON CHJIIBL; HKECTKOCTU
MPYXUHBL, K03((HUIIMEHTA TPEHUS CKOJIBKEHNUS; PaOOTHI CHIIBI TPEHUS, CHIIBI
yIPYTOCTH; CpeAHEN CKOPOCTH ABMKEHHs OpyCKa MO HaKJIOHHOW MJIOCKOCTH;
YCKOpeHUusi OpycKa MpH ABUKEHUU MO HAKJIOHHOW TUIOCKOCTH; YacTOTHI U
nepuosia KojeOaHUM MaTeMaTH4eCKOro MasTHUKA; YacTOThl M IEepHOAa
KoseOanuii MPY’>KUHHOI'0O MadTHHWKA, MOMCHTA CHIJIbBI, HeﬁCTBYIOHICFO Ha
pblyar; paboThl CHJIBI YHOPYTOCTH MpH HOAbEME TIpy3a C MOMOILBIO
HETIOJBMKHOTO OJIOKa; pabOThl CHJIBI YIOPYTOCTH TNpPU TMOABEME Tpy3a C
MIOMOIIIBIO MTOJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00BbEMA MOrpyKEHHOU
4acTH Tejla U OT IJIOTHOCTH >KMJKOCTH; HE3aBUCHUMOCTH BbITAJIKMBAIOLIEH
CHJIBI OT MACChbl TE€ja;, CHUJIbI TPCHUA CKOJIBXKCHHA OT CHJIBI HOPMAJIBHOT'O
JaBIEHUS M OT pOJa IOBEPXHOCTH; CWJIBI YNPYTrOCTH, BO3HUKAIOLIEH B
MpY>XUHE, OT CTENeHH AeQopMaliy MPY>KUHBI, YCKOPEHUs] Opycka OT yria
HAKJIOHA HampaBiAOLIeH; mepuoda (4acToThl) KojeOaHHM HUTSHOTO
MasATHHUKa OT JJIMHBI HUTHU, IIEpHOOA KoJie0auuit IMPY>XUHHOI'O MasgTHHUKaA OT
Maccel Ipy3a M KECTKOCTH NPYXKHUHBI; HCCIEIOBAaHUE HE3aBUCUMOCTH

nepuosa KojeOaHWil HUTSAHOTO MasTHHKa OT Macchl rpy3a. [IpoBepka



YCJIOBUS PABHOBCCHUSA pblvara

Dusuueckue s61eHUL 8 npupO()e: NpuUMEPbl ABHUXKXCHUA C PA3JIMYHBIMHA
CKOpPOCTsAMHU B JKMBOHI W HEXKUBOH mnpupoae, ,I[eﬁCTBHe CWJIbl TPCHUA B

npupoac M TCEXHHUKE, MPUIMBBI U OTJIIMBBI, ABUXCHHUC ILIAHCT ConHeuHoM

1.30 CHUCTEMBbI, PEaKTUBHOE JBMKEHHUE >XUBBIX OPraHU3MOB, pbIUYard B TeJe
YelloBeKa, BIUSHUE aTMOC(HEPHOTo JIaBJICHHS Ha )KMBOW OpraHU3M, TIaBaHHE
pbIO, BOCIHPHUSATHE 3BYKOB KHUBOTHBIMH, 3EMJICTPSICECHHE, CEHCMHUYECKHE
BOJIHBI, IIyHAMH, 9XO
Texnuuecxue ycmpoiicmea: CIUAOMETP, TaTYUKH MOJIOKEHHUS, PACCTOSHHS U
YCKOpPEHUs, TUHAMOMETp, MOAIIUITHUKHA, PAaKEThl, pblYar, MOJBIKHBIA H

131 HEMOJIBWXKHBINA OJIOKH, HAKIIOHHAS TIOCKOCTh, MPOCTHIE MEXaHU3MBbI B OBITY,

' COOOIIAIOIITUECS COCY/IBI, YCTPOKWCTBO BOJOIPOBO/IA, THAPABIHUSCKUN TIpece,
MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBON HACOC, apeoMETp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPA3BYKa B OBITY U TEXHUKE

2 TEITJIOBBIE SIBJEHU A
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOCHUS

2.1 BemecTBa. Mojenu TBEPAOro, JKHJIKOTO W Ta3000pa3HOTO COCTOSHUUN
BemectBa. Kpucrammmdeckue u amopdHbIie Tena

55 JBxenue wuactuil BemecTBa. CBsI3b CKOPOCTH JBM)KCHHS YaCTHIl C

' TeMrieparypoil. bpoyHoBckoe aBmxenue, iuddys3us

2.3 CmauvBaHUE M KallWJUISIPHBIE SIBJICHUS

24 TenioBoe paciimpeHue u cxxarue

2.5 TeroBoe paBHOBECHE

Y Buytpennss sueprusi. Pabora u Teronepenaya Kak CrocoObl M3MEHEHUS

' BHYTpPEHHEH YHEPTUH

2.7 Bune! Temonepenayn: TeMI0ONPOBOIHOCTb, KOHBEKIINS, U3TYyUCHHE
HarpeBanne u oxnaxzaenue Ten. KonawdecTBO TemnoThL. Y aeiabHas
TEMI0EMKOCTb:

2.8

O=cml(t,~t)
3aK0oH COXpaHEHHWs YHEPTHH B TETUIOBHIX MpOIeccax. Y paBHEHHUE TETIOBOTO
2.9 OaaHca:

O +0,+..=0



2.10

Ucnapenue u xonaeHcanusi. MI3MeHeHue BHYTpPEHHEH SHEPrUU B MPOIIECCE
hcnapeHuss W KoHJAeHcanuuu. KumneHwe KHUAKOCTH. VYAenbHas TeIioTa

napooOpa3oBanus: L = Q/m

2.11

BnaxnocTs BO3ayXa

2.12

2.13

[InaBnenue u Kpucraumsauusd. l3MeHeHHE BHYTPEHHEH DSHEpPruM IIpU

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

BHYTpeHHHH OHCPrusa CropaHusa TOILIMBA. VaenpHas TeEIIoTa Cr OpaHHuA

TorumBa: ¢ = Q/m

2.14

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

2.15

IIpaxmuueckue pabomul

W3mepenne  ynenapbHOW — TEINIOEMKOCTM — METAUIMYECKOrO0  LMJIMHIPA;
KOJMYECTBA TEIUIOThl, IIOJIyYEHHOTO BOJOH KOMHATHOM TEeMIEpaTyphl
(GuKCUpOBaHHON Macchbl, B KOTOpPYIO OIyIIEH HarpeTblii IWINHAD;
KOJIMYECTBA TEIUIOTHI, OTAAHHOTO HarpeThiM IWJIMHIPOM, MOCIE OMYCKAaHUS
€ro B BOJly KOMHAaTHOM TeMIIEpaTyphl; OTHOCUTENBHON BIaKHOCTH BO3/1yXa;
YACNbHOM  TEIUIOTHl  IUIaBlieHUs Jipjaa. MccienoBaHue  U3MEHEHMS
TeMIepaTypbl BOJbl MPU PA3JIUYHBIX YCIOBHSX; SBJICHUS TEIUIOOOMEHA INpH

CMEUIMBAaHNUH XOJIOAHOW U ropsiuei BOABI; IpoIecca NCTIapEHUS

2.16

2.17

3.1

Qusuueckue s6leHuUs 6 Npupode: TIOBEPXHOCTHOE HATSDKEHHE U
KaMWUSIpHBIE SIBICHUS B MPHPOJAE, KPHUCTAUIBI B MPHPOJAE, H3ITyUYCHHE
Connna, 3amep3aHue BOJOEMOB, MOPCKHE Opu3bl; 0Opa3oBaHHE POCHI,
TyMaHa, WHesl, CHeTa

Texnuueckue  ycmpoticmeéa: — KaWJUIAPB, TPUMEPBl  UCIIOIB30BaHUS
KPUCTAJIJIOB, JKUJKOCTHBI TEPMOMETp, AATYUK TEMIIepaTyphl, TEPMOC,
CHUCTEMa OTOIUIEHHUSI JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOHUHa,
JIBUTATEh BHYTPEHHETO CTOPaHUs

OJIEKTPOMATI'HUTHBLIE ABJIEHUA

3J'IeKTpI/I3aI_II/I${ TCII. I[Ba BHUJIAd SJICKTPUUYCCKUX 3apsA 0B




3.2

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

33 3aKOH COXpaHEHUs ANEKTPUUECKOTo 3apsiaa
34 Onekrpuueckoe nose. Hanpsok€HHOCTh 3nexktpudeckoro mnoss. [IpuHinmn
CYNEPIIO3UIINH JIEKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocutenu snexktpuueckux 3apsiaoB. JleficTBHE 3JE€KTpUUYECKOro MOJs Ha
3NeKTpUUecKue 3apsaabl. [[poBOAHUKY U TUAIEKTPUKU
[TocTtosHHBIN 35eKTpUYecKUil TOK. JlelcTBUS 3nekTpuyeckoro Toka. Cuia
Toka. Hanpsbxenue.
3.6 I=q/t, U=A4/
DNEKTPUUECKOE COIPOTUBIICHHE. Y IETBHOE ANEKTPUUECKOE CONPOTUBIICHUE!
3.7 R = pl/S
18 3akon Oma JJis ydacTka aekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COCTMHEHHUE MPOBOIHUKOB:
I,=I,; U=U,+U,: R=R +R,
3.9 [TapannensHOE COEIMHEHNUE TPOBOHUKOB PABHOTO CONPOTUBIICHUS:
U=U;I=1+I;R=2.
2 2 -
CwMmelanHble COETMHEHUS TTPOBOJHUKOB
110 PaGota u mourHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxxoyns — Jlenna:
3.11 O=I"-R-t
310 OneiT Dpcrena. MarHuTHoe Mojie OpsIMOTO MPOBOJHHMKA C TOKOM. JIluHuum
MarHuTHON MHIYKITUH
313 MarHuTHOe 1O0J€ MOCTOSIHHOTO MarHuTta. B3aumonelcTBHE MOCTOSHHBIX
MarHuTOB
3.14 JleficTBrE MarHUTHOTO ITOJIS HA POBOJHUK C TOKOM



3.15

OnsiTel Dapanes. SBneHue 3neKTpoMarHuTHON UHAyKuuu. [Ipasuino Jlenua

IIpaxmuueckue pabomul

W3mepenue SIEKTPUYECKOTO  COMPOTHBIICHUS  PE3UCTOPA; MOIIHOCTH
AJIEKTPHUYECKOTO TOKA; pabOThI AJIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IPOBOJHUKE

(pe3ucropbl, JaMIo4ka), OT HaNpsHKEHUS Ha KOHIAX IPOBOJHUKA;

3.16 3aBUCUMOCTH CONPOTUBJIEHHUS OT JJIMHBI [POBOJHUKA, IUIOLIAJU €ro
IIONEPEYHOI0 CEUYEHHUS U YJIEIbHOIO CONPOTUBIICHUS.
IIpoBepka  mpaBmia Il JIEKTPUYECKOrO  HANPSDKEHUS — IpU
[IOCJIEZI0BATEIbHOM ~ COEAMHEHWU IPOBOJHUKOB; IIpaBWia JUIsl  CHJIBI
UIEKTPUUYECKOTO0 TOKa MpU NapajlIelbHOM COEJUHEHUH IPOBOJHHUKOB
(pe3ucTOophI U JIaMITIOYKa)
Qusuueckue s61eHUs 6 npupode. SIEKTPUUYECKHE SIBIEHUS B aTMocdepe,

3.17 AJNEKTPUYECTBO JKMBBIX OpPraHU3MOB, MarHUTHOE Ioje 3emiid, Jpeud
IIOJIFOCOB, POJIb MArHUTHOTO TOJIS AJIS JKU3HU Ha 3emiie, OJISpPHOE CUsIHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIIepMETp, BOJIBTMETP, PEOCTar,
CUETUMK DJIEKTPUYECKOM DHEPIUH, 3IIEKTPOOCBETUTENIbHBIE IPUOOPHI,

3.18 HarpeBaTeibHbIe JIEKTPOIIPHOOPHI (mpuMepsl), JJIEKTPUUECKUE
[IPEeIOXPAaHUTENH, DJIEKTPOMArHUT, 3JEKTPOABUIATENIb [OCTOSHHOIO TOKa,
TeHepaTop MOCTOSHHOIO TOKa

3.19 DOnekTpoMarHuTHbIe BOJHBIL. [1Ikana 351eKTpoMarHuTHBIX BOJIH

3.20 JlyueBas Mojens cBerta. [IpsmonuHeliHOe pacpocTpaHeHHe CBeTa

3.21 3akoH oTpaxxeHus cBera. [Tnockoe 3epkano

3.22 [Tpenominenue cBeta. 3aKOH MPEIOMIICHHUS CBETA

3.23 Jucnepcus cseta

304 JIunza. Xox myuelt B inH3e. POKYCHOE pacCTOsHUE JIMH3BL. OnTHYecKas cuia

' muH3el: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuOopsl
IIpakmuyeckue pabomul
##HPar#H#l13Mepenne onTUYECKO CHIIbI cOOMparolel JMH3BL, (POKYCHOTO

326 paccTrosHus coOuparomieil JuH3bI (M0 CBOMCTBY paBEHCTBA pPa3MEpOB

npeaMeTa U u300pa)xKeHusl, Korja NpeMeT paclojioKeH B IBOHHOM Qokyce),
MOKAa3aTels MPEeIOMIICHHS CTEeKJIa.

##HPart##lccnenoBanne cBOWCTBA U300paKEHMSI, TOJIyYEHHOTO C ITOMOIIBIO



coOuparomiel JTUH3bI; U3MEHEHUsI (POKYCHOTO PACCTOSIHUS JBYX CIIOKCHHBIX
JIMH3; 3aBUCHMOCTH yTJia IPEJIOMIICHUSI CBETOBOTO JIy4a OT yrja MaJeHus Ha

TPaHUIIE «BO3AYX — CTEKIIO»

Qusuueckue sasnenus 6 npupooe: 3arMmenus Comnua u JlyHbl, 1[BeTa Ted,

327 ONTHYECKHUE sABJICHUS B aTMochepe (1iBeT Heba, pedpakius, pamgyra, MUPax)
308 Texuuueckue ycmpouicmea: OYKH, TEPUCKOI, (oToammapar, ONTUYECKUE
' CBETOBOJIbI
4 KBAHTOBBIE ABJIEHUA
il PamuoaktuBHOCTh. Anb(a-, Oera-, ramMma-usnyudeHus. Peakuuum anbda-u
' Oera-pacmaga
4o OmneiTel Pesepdopna mo paccesHuro anbda-gacturl. [lmaHerapHas Mojenb
' aToMa
4.3 CocrtaB aToMHOTO0 siipa. M30TombI
4.4 [lepuon nmonypacmnaaa aTOMHBIX si7ep
4.5 SAnepHbie peakyy. 3aKOHBI COXPAHEHUS 3apPsSI0BOTO M MAaCCOBOTO YHCEI
Qu3zuueckue s6neHUss 8 npupoode: ECTCCTBCHHBIA PaJMOAKTUBHBIA (OH,
4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE H3IIy4Y€HHUE NPUPOJIHBIX MHUHEPAJIOB,
JCHCTBHE PaJIMOAKTUBHBIX U3ITyUYCHUH Ha OPraHU3M YeJIOBEKa
47 Texunuueckue ycmpoticmea: CHEKTPOCKON, WHIAWNBUAYAIBHBIH TO3UMETD,

KamMepa BI/IJIBCOHa, AACPHAd SHEPreTUKa




