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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJicHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHHUIl K pe3yslbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 (¢uU3MKE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yueToM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
KOHIIEMIINH MPENoaBaHusl yueOHoro npeamera « Du3ukay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YalOIIMXCS WU OpPraHMU3alfi0 HU3y4YCHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00Yy4YeHHUS, a TAKKe
MEXKIPEAMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMma 1o ¢u3uKe ycTaHaBIMBAET paclpeiesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
W3YyYCHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
yueTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpamMma mo Qusuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOIUYECKOU
MOMOIUIM YUYUTENIO B CO3/IaHNU paboyeli mporpaMmbl 0 y4eOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, IMOCKOJBbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE NPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHUEH U (DHU3UUECKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTHUHY MHpa,
IpEeNoCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HAHMSI, TO €CTh CII0C00a MOyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUECKOTO O0pa3oBaHUsA B CTPYKType OOIero
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW TPAaMOTHOCTH H
MHTepeca K HayKe y 00y4yarouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBACHATH SIBJICHMUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KaA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpe/iesieHbl B KOHIEMNIMU TpenojaBaHus y4yeOHoro mpeamera «Pu3mka» B
oOpa3zoBaTenpHBIX oOpranuzamusax Poccuiickoit @enepanuu, peann3yronMx
OCHOBHBIE 00111e00pa30BaTeIbHbIE TIPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne MHTEpeca M CTPEMJICHHS OOYy4aromuXcs K HaydyHOMY
U3yYEHHUIO TMPHUPOJBI, PAa3BUTHE UX HWHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TMO3HaHUs U (OPMUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YYECHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;
dbopMupoBaHUE TPEACTABICHUNA O POIHM (U3UKU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHUWM O  BO3MOXKHBIX  cdepax  Oyaymien
npo(hecCHOHANIBHON JEATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlpaBJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ayu:

npuoOpeTeHNe 3HAHUM O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS MPOCTEHIINX pacUYeTHBIX 3a1ady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJI01aTh IPUPOTHBIC SIBJICHUS M BBITIOJHATH OTIBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTANIbHBIC HCCIEIOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHE TIPHUEMOB paboOThl ¢ MH(pOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITUIO O COBPEMEHHBIX JOCTHIKEHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO cO chepamu TpodeCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKOM HAYKH.



OO111ee yuCIo0 YacoB, pEeKOMEH0BAHHBIX ISl U3y4eHUs (PU3MKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Hefen0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemepiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHJIATEIbHBIM, YUHUTEIb JeliaeT BbIOOP MPHU MPOBEACHUU
7a00paTOPHBIX PadOT W OMNBITOB C YYETOM WHAMBUIYATbHBIX OCOOCHHOCTEH
OOyYJaroIMXcs, CIHUCKA AKCIIEPUMEHTATBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COJAEPXKXAHUE OBYUYEHUA

7 KJIACC
Pu3ukKa 1 e€ poJib B IO3HAHUM OKPY/KAIOLEro Mupa.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckue BenuuyuHbL. M3Mepenune ¢usndeckux BenudyuH. Dusnueckue
npudopsl. [lorpentHocts u3mepeHnii MexyHapogHasi CucTeMa euHULL.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAayKd H3Y4arOT MPUPOLY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIOEHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NIPOBEPKE TUIIOTE3, OOBSICHEHHE
HabmogaemMoro aBieHus. Onucanne GU3NUECKUX SBICHUNA ¢ TOMOIIbIO MOJIENeH

Hemoncmpauuu.
1. MexaHuuyecKkue, TEIUIOBBbIE, DJJICKTPUUECKUE, MArHUTHBIC, CBETOBBIC
SBJICHUS.

2. @usnyeckue NpUOOPHI U MPOLEaYypa MPSAMBIX U3MEPEHUN aHAIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomel u onvimol.

1. OnpeneneHue IEHBI JEICHUS IIKaIbl U3MEPUTEIHLHOTO MpUdopa.

N3mepenne paccTOsTHUN.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.

Onpenenenune pa3MepoB MajbIX TEJL.
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N3mepeHue TtemmepaTypbl MpU MOMOLIM KUIKOCTHOTO TEPMOMETpa M
JaTYuKa TeMIEpaTyphl.
6. IIpoBeneHue uccienoBaHusi MO MPOBEPKE THUIOTE3bI: JAJTbHOCTH MOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.
IlepBoHaYa/IbHBbIE CBEACHUS O CTPOCHUH BellecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxenne yactuil BemecTBa. CBA3b CKOPOCTH ABMXKEHUS YaCTHUI[ C
temneparypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3anmonelicTBue YacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTaIMyecknx) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMM BEHIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M UX aTOMHOMOJICKYJISIPHBIM CTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.

1. HaOxrogenne 6poyHOBCKOTO ABM)KECHUS.

2. Ha6monenue nuddysuu.



3. HabGmomenue  siBmeHWid,  OOBSACHAIOIMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Onenka pauameTpa aToMa METOJAOM pAoB  (C  MCIHOJb30BaHUEM

dboTtorpaduii).

2. OnbIThI O HAOJIOICHUIO TEILIOBOT'O PACIIUPEHHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUI MOJICKYJISIPHOTO PUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUS.

SBnenne uHepuuM. 3aKOH HMHEpUUH. B3aumopeiicTBHEe Tel Kak NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
00BEMa BEIeCTBA.

Cuita Kak XapakTEepUCTHKaA B3auMoAeHCTBHs Ten. Cuina ynpyrocTé M 3aKOH
['yka. MI3Mepenune cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS W CHUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUpPOIe U TEXHUKE.

Hemoncmpauuu.

Hab6rogenne MexaHnuecKoro JIBHXKEHUS TeTa.
N3mepeHne cKopoCTH MPSIMOJIMHENHOTO JBUKEHHSI.
HabGmronenue siBjeHUST MHEPIIHH.
HaOmronenne naMeHeHus CKOpOCTU MPY B3aUMOJICHCTBUU TeJ.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TEN.
CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHrue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUs (IIIapuKa B >KUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).
2. OmnpeneneHue cpeaHeil CKOPOCTH CKOJbXEHUs Opycka WM IIapuKa o
HAKJIOHHOM TIOCKOCTH.
3. Omnpexenenue MIOTHOCTH TBEPAOTO TeA.
4. OnbITHI, JAEMOHCTPUPYIOIIKME 3aBUCUMOCThH pacTsDKeHHs (nedopmanun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.
5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.
JlaByieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.

2 o



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUS raza OT o0bema, Temmeparyphl. llepemada maBieHUs
TBEPJIBIMU TEJIAMU, XKUIKOCTSIMU U razamu. 3akoH I[lackans. [lneBMaruueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000soukn 3emiu. OmbiT Toppuyenmun. M3mepenue arMochepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hEepPHOTO 1aBJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NMOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCThH BBITAJKHUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
VYcnoBue miaBaHus Ted: IJIaBaHUE WA MOTPY>KEHUE TEJl B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.
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Jlabopamopuvie pabomul u onvimaol.

1. WccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIe OT 00bEMa MOTPYKEHHOU B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJKUBAIOIICW  CHJIbI, JCWCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbIThl, JIEMOHCTPUPYIOUIME 3aBUCMMOCTh BBITAJKMBAIOIICH  CHIIHI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

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

Pa6ora u MOIIHOCTH. JHEPIHsl.

Mexanudeckast pabota. MOITHOCTb.

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

paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. KosadduumeHnt momesHoro neWctBus (mganee —
KIIJI) mpocThix MexaHu3moB. IIpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIHUS.
IIpeBpaleHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Omnpeznenenue pabOThl CHIIBI TPEHUS NP PAaBHOMEPHOM JBHKEHHM TeEa

10 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccrnenoBaHue ycioBUl paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KUIACC

TermoBblie ABJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, NMOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU.

Monenu TBEPAOro, SKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmueckue u amopdusie Tena. OObsICHEHHE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUYECKOW TEOPHUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpennss osHeprus. CrnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
TerIonepeaaya 151 COBEPILICHUE paboThI. Bunpr TEIUIONEepEeAaUM:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3IyYEHHUE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTALUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konjaeHcaiusa. HMcmapenue. Kumenue. YiaenbHas Teryiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHA OT aTMOC(HEpPHOro
JTaBJICHHSI.

BnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TEIIOTa CTOPAHUSL.

[Ipunuunel pabotsl TeraoBbix jaBurarenei KIIJ temmoBoro asuraresns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpauuu.

1. HaGmronenre OpoyHOBCKOTO JIBUIKEHUS.
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9.

Hab6mronenue nuddysun.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro pacupeHus Teul.

W3MeHeHne naBiieHUs ra3a NpU M3MEHEHHH 00bEMa M HarpeBaHUM WU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

10. CpaBHEHHUE TEMIOEMKOCTEN Pa3IMYHBIX BEILIECTB.
11. HaOronenme KuneHus.

12. HaGmroieHre MOCTOSIHCTBA TEMIEPATYPhI MPH MJIABJICHUHU.
13. Moies TEMJIOBBIX ABUTATEIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue AaBJIeHUs BO3yXa B OJJTOHE IIITPHILA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIIEPaTyPhI.

HaOmronenne wW3MEHEHHS BHYTPEHHEH OSHEPrud Teila B pe3ysbTaTe
Terionepeaayu U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBIEHUS TEIIOOOMEHA MpPU CMEIIMBAaHUU XOJOAHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJIOW  IpH
TEII000MEHE C HAarpeThIM METATUITMUYECKUM LIMJIMHIPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEUIECTBA.

11. MccmemoBanme npouecca UCIIapeHus.

12. Onpenenenre OTHOCUTENbHOM BIIa)KHOCTH BO3AyXa.

13. Onpenenenre yAeabHOM TEMIOTHI MJIaBJICHUS JIbJIA.

JJIeKTPpUYECKUEe U MATHUTHDbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeictBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPs/I0B U PACCTOSIHUSI MEXKAY TE€JIaMM).

Onektpuueckoe mnojne. Hanpsok€HHOCTH 3nekTpudeckoro mods. IIpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuna  TokKa.  DJEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimenoBaTenbHOE W MapajuleNIbHOE  COCIUMHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DneKTpuYecKre enu U NOTPEeOUTENH 3IEKTpUUYecKol 3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €70 3HAYECHUE JUIA KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MoOJe  DJIEKTPUYECKOro Toka. IIpuMenenue
AJIIEKTPOMArHUTOB B TEXHUKE. JIefICTBME MarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.

DIIEKTpOreHepaTop. Cnoco0sl ITOJTyYEHHUS ANEKTPUYECKOU DHEPIUH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.
Jemoncmpayuu.

DJekTpu3anus Ted.

JIBa pozia 3JIEKTPUUECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DNeKTpocTaTHYeCKast HHAYKIHUS.

3aKOH COXpAaHEHUS AIEKTPUUECKUX 3aPSAI0B.
[IpOBOIHUKH U AUBJIECKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTouHMKM TOCTOSIHHOTO TOKA.

9. JIeHWCTBHUS JNEKTPUUECKOTO TOKA.

10. DJIEKTPUYECKHUM TOK B HKHUJKOCTH.

11. I'a30BBIN pa3ps.

12. I3MepeHune CUitbl TOKa aMIIEpMETPOM.

13. I3MepeHune 3JIeKTPUUECKOTro HAIPSKEHUS BOJIBTMETPOM.
14. PeocTar n Mara3uH COIPOTUBIICHUM.
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15. B3anMoiericTBrE ITOCTOSHHBIX MAarHUTOB.
16. MoiennnpoBaHre€ HEBO3MOXKHOCTH PA3/ICIICHUS TTOJH0OCOB MAarHUTA.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHue MarHUTHBIX MOJIEH OCTOSSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apajes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOoreHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o 0k

10.
11

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u npoBepka padOThI JIEKTPUIECKOMN 1IETH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CHJIBl TOKa MPU MAapaJUICTLHOM COCIUHCHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYILIETO Yepe3 PE3UCTOP.

.OnpezenieHre MOIIHOCTU  DJIEKTPUYECKOTO TOKa, BBIAEISEMON Ha

pesucrope.

HccnenoBanre 3aBUCHMOCTH CHJIBI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ nHarpeBarers.

HccaenoBanre MarHUTHOTO B3aUMOJICUCTBUS TIOCTOSTHHBIX MarHUTOB.
M3yyeHne MarHWUTHOTO TIOJISI  IOCTOSIHHBIX ~ MAarHWTOB TIPH  HX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne neCcTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEIIKY.



17. OnBITBI, JEMOHCTPUPYIOUIME 3aBUCHUMOCTHh CHJIBI  B3aMMOJEHCTBUS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJICHUS TOKa B
KATYIIKE.

18. I3ydueHue 1elcTBUS MarHUTHOTO 1011 HA IIPOBOJAHMK C TOKOM.

19. KoHCcTpyrpoBaHue U n3yuyeHue paboThl 3JEKTPOABUTATEIS.

20. U3mepenue KII/ 351eKTpoABUTaTeNnbHOM YCTAHOBKH.

21.OnbITBI TIO MCCJENOBAHUIO SIBJIEHUSA DSJIEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Mexanuyeckue siBJICHHUS.

Mexannueckoe naBwxkeHHe. MarepuanbHas Touka. (Cucrema otrcuéra.
OTHOCHUTENIBHOCTE MEXAHMYECKOr0 JBWKEHUSA. PaBHOMEpPHOE MNPSAMOJIUMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoianHEHoe nBMKeHUE. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJiMHEHHOEe JBWKeHue. (CBOOOIHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u yactora oOpalleHus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoTona. Bropoii 3akon Hetotona. Tpernit 3akon HerotoHna.
[IpyHIMN CyTIEpIIO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHUs, CHIIa
TPEHUs MOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmmyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHO TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPETIIIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvnynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHnmanbHas sHeprust Tea, NOJHATOTO Hajl
MMOBEPXHOCTHIO 3eMIH. [IoTeHIIManbpHas sHeprust cxaTou npyxuHbl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DSHEPTHMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOnroneHne MeXaHUYECKOTO JBUKEHHS Tela OTHOCUTENIBHO Pa3HbIX Tell

OTCYETA.
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8.

9.

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKuX sIBICHHM, MPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTENBHO KabWHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tenna Npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBanus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICCTBHH.

CoxpaHeHHe UMITyJIbca MPU a0COJIFOTHO YIPYIOM B3aUMOJECHCTBUU.
HabGnronenue peakTUBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM DHEPTUU IIPHU JABUKEHUH TeEJIA MO IEUCTBUEM
NPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA WA TETIEHKKU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKU BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenue pabOTBl CHJIBI  YINPYIrOCTH MpH TMOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.
11. U3yueHne 3aKk0Ha COXpaHEHUS SHEPTHMU.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MeEXaHWYECKUMX BOJH. IIpomonsHble U
[IOIIEpeYHble BOJIHBL. JllMHA BOJXHBI M CKOPOCTb €€ PacIpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
yJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmonenune koneOaHWil Ten MOJ JEHCTBUEM CHIIBI TSKECTU M CHUIIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

. AKyCTHYECKHUI PE30HAHC.

2

ﬂaﬁopamopubw pabomul u onvimaol.
1. OmnpeneneHue dYacTOThI W TepHoja KoJieOAaHWHW MaTEMaTHYECKOTO
MasiTHUKA.
OnpeneneHue 4acTOThl U MEpUOAa KOJIeOaHUN NPYKUHHOTO MasiTHUKA.
3. HccrnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTHU MeprUoa KOJIeOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KOoJeOaHUW Ipy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBHUCHUMOCTh  TMepuoja  KoJeOaHwHit
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOIHOTO IMaICHHUS.
DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHhIX BOdH. [llkana »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimul.

1. W3ydeHune CBOWCTB 3JICKTPOMArHUTHBIX BOJH C MOMOIIbI0 MOOWIJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactnipoctpanenue cBeta. 3atmenust Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTpakKeHHUs CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckoma. ['1a3 kak onrthueckas cuctema. binm3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

9. Ilpunuun neictBus Qoroanmnapara, MUKPOCKOIA U TEJIECKONA.

10. Mongens riasa.

11. Pa3noxxeHue 6eoro cBeTa B CEKTP.

12. Ilonydyenue Genoro cBeTa npu CI0KEHUU CBETa Pa3HbIX LIBETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanne 3aBUCHUMOCTH yIJla OTPaKEHHS CBETOBOTO Jiyda OT yIJia
naJICHUs.

2. V3ydeHwne xapakTEepPUCTHK N300PKECHUS MPEMETA B TIIOCKOM 3epKajie.
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3. HccnenoBanue 3aBUCHMOCTH yIUIa MPEJIOMIIEHUS CBETOBOTO JIy4ya OT yIJIa
IIAJICHUS HA TPAHULIE «BO3LyX—CTEKIION.



[Tomy4yeHune n300pakeHU ¢ TOMOIIIBIO COOMPAFOIICH JTUH3HI.
5. Ompenenenne (HOKyCHOTO PacCTOSHUS M ONTHYECKOW CHIIBI COOHMparomeit
JIMH3BL.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
7. OnbITHl IO BOCHPUSATHIO IIBETA MPEAMETOB MPHU WX HAOIIOACHUH dYepes3
I[BETOBBIC (DPUIIBTPBHI.
KBaHToOBbBIE sIBJICHMS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBs3M aTOMHBIX sjep. CBA3b MacChl M dHEpruu. Peaknuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

CreKTpbl U3ITyYEHHUSI U TTOTJIOLICHUS.

CrHeKTpbl pa3IMYHbIX Fa30B.

CnekTp Bogopoa.

Habmonenue TpekoB B kamepe BuiibcoHa.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.

Peructpanus uznydeHus NpupoOaHbIX MUHEPAJIOB U IPOITYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaOumroneHue CIUTOMIHbBIX U TMHEHYaThIX CIIEKTPOB U3ITYUEHUSI.

2. HccienoBaHue TPEKOB: M3MEPEHUE SHEPIHHM YacTHULBI IO TOPMO3HOMY
nytH (1o ¢poTtorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

o oA LN

IHoBTOpPHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJIb TTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETo Kypca (PU3MKH, a TakkKe IJi1 MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeaMeT.

[Tpu U3yyeHUN NaHHOTO MOIYJSl PEATM3YIOTCS U CUCTEMAaTU3UPYIOTCS BUIbI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yJibTaToB  o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHMS



SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
SBJICHHSI, TIPUMEHSS TIOJyYCHHbIE 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBCHHBIC U IKCIIEPUMEHTAJIbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yeTcs
3a CU€T TOro, YTO OOYyYaIOUIUECS BBIMONHSAIOT 3aJaHWsI, B KOTOPBIX UM
npe/iaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrmo3HaBaTh M HAYYHO OOBSICHATH
dusznyecKre SBICHHS B OKPYIKAIOIEH MPUPOIC U MMOBCETHEBHOMN KU3HM;

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3UUECKUX SBICHUH, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaNMOOJIEE BaXHBIX JOCTHKCHUA COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, MPAKTUICCKOTO HCIIOIH30BAHUS PA3TMYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUIOB
HHEPTUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
UCCIIeIOBaHUE 000O0IIaroero xapakrepa. Moaynb 3aBepIIaeTCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 0Opa3oBaHusI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenue (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HANpaBICHO

Ha JIOCTM>KEHHE JIMYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yibTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0o 00pa30BaHus

y oOyuatoierocsi 6yayT copMupoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3ylbTaThl B
YacTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
duznyecKoil HayKu;

- IIEHHOCTHOE OTHOIIICHHUE K JOCTHKEHUSAM POCCUMCKUX YUEHBIX-(DUZUKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYK/IEHUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKECHUI
busuKu;

- OCO3HAaHUE BAXHOCTU MOPATBHO-ITUYECKUX IPUHIIMIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSATHE ACTETUYECKUX KAueCTB (PU3MUECKON HAyKH: €€ TapMOHHYHOIO
MIOCTPOCHUSI, CTPOTOCTH, TOUYHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE IEHHOCTH (HU3MYECKOM HAyKM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABIIAIOLLICH
KYJBTYPBI;

- pa3BUTHE HAy4yHOM J0OO3HATEIBLHOCTH, HMHTEpEca K HCCIEI0BATEIbCKOM
NEeATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
0/1aromnoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30MacHoro ofpa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, Ha JIOpPOraxX, C AJIEKTPUUYECKUM M TEIUIOBBIM OOOpPYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(opMHpPOBAHHOCTh HaBBIKAa pedeKCUM, TPU3HAHUE CBOETO TMpaBa Ha
OIMOKY M TaKOI'0 K€ MpaBa y IPyroro 4eaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTHE B pPEIICHUHM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3allid, TOpoja, Kpas) TEXHOJOTUYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMS Ha TPUMEHEHUE (U3NYECKUX 3HAHUU ISl PEIICHHUS 3a/Jad B
0o0JIacTH OKpy’Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeW ux

pelieHus;

e 8) amanTanmuum K HM3MEHSIIOIIMMCS YCJOBHSAIM COLMAJBHOW M NPHUPOITHOMI
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPU BBIMOJHEHUU HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITETIbHOCTD;

e - NOTPEOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHMI, B TOM YHCII€ (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 0o0jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPUOOPETEHHH HOBBIX (PU3MYECKHUX
3HAHUM;

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

e - OIIEHKA CBOMX JCHCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX TOCIIEACTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabTaTte OCBOGHHS TpOrpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaromierocsi OyayT copMUpOBaHbl MeTaNpeAMeTHbIE
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YIeOHbBIE CHCTBUS,
KOMMYHUKATHBHBIC  yHHBEpPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YI€OHbIC TCUCTBUSI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAelcTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI );



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOJICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISBJISITh TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HM3YUYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUUHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKHUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/bCKHe AeiiCTBUSA:

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa NPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OpPMALHIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAK)KE BbIIBUTaTh NPEANOJI0KEHUS 00 UX Pa3BUTUH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHl MPU MOUCKE U
otOope MH(POPMALMM WIA JaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMALUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTaBICHMUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJauyl  HECIIONKHBIMH
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe 1eiCTBHA:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1ar0o’KeJIaTeILHOCTH OOIIEHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPAKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMCHBMEHHBIX TEKCTaX;
MyOJINYHO TIPECTABISTH PE3YJIbTAThl BEITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICOBAHUS, IPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNATh POJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJa/Ja B OOMIMII MPOAYKT MO KPHUTEPHUSM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOJAX IPUHATHA  PEIICHUM
(MHIMBUAYaTbHOE, NPHUHITHE PELICHUs B TPYyIIE, MPUHATHE PELICHUN
rpyIIon);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelieHus! (PU3NUecKol 3aJauu Hin
IUTaHAa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHThI PELICHUH;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYAllUH U MpeAjiaraTh riiaH €€ U3MCHCHUS,
OOBSCHATh TPUYMHBI  JOCTHKCHUS  (HEHOCTMDKCHHUS)  PE3yJIbTaTOB
NEATEIIbHOCTH, J1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JACATEILHOCTH (B TOM UHWCIIE B XOJ BBITIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENICTB, W3MEHHUBIIMXCS CHUTYyallid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYIAHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA IIEJU U YCIOBUSIM;

CTaBUTh ce0s HA MECTO JAPYroro yejioBeKa B XOJE CIopa WU JUCKYCCUHU
Ha HAyYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;
MPU3HABATh CBOE MPABO HA ONMIMOKY MPHU pErIeHUH (HU3NIECKUX 3a7a4 UK
B YTBEPXKIACHUIX HA HAYYHBIE TEMbI U TAKOE K€ IIPABO IPYTOro.



INPEAMETHBIE PE3YJIBTATBI

K koHIy 00yuyeHus B 7 KJiacce peaMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SBJICHHUS,
HaOJIOICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAEKTOPHUs, PaBHOJIECUCTBYIOIIAS
cwia,  gedopmanms  (ympyras, — IJIaCTUYECKas),  HEBECOMOCT,
COOOIIAIONINECS COCYbL;

paznuuarh sBieHus (audysus, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalleHus, IMepenaya JaBICHUS TBEPABIMU TEJIaMH, >KUAKOCTSIMHU U
razamu, arMoc(epHoe [aBjieHUE, IUUIaBaHUE T, MpPEeBpalleHUs
MEXaHMYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3UYECKUX  SBJICHUNA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B JKMBONW M HEXUBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phluard B
TeJIe YeJIOBeKa, MPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
¢dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPENHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC
Tella, Cuja TpPEeHUs, JAaBlicHHWEe (TBEPAOTO Tela, KUJKOCTH, Tas3a),
BBITAJIKUBAIOIIAs CUJIa, MEXaHUYeCcKas padoTa, MOUIHOCTh, IJICYO CHIIbI,
MOMEHT CWJbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KMHETHYEeCKass M MOTCHIMalbHAs DHEPrus), MpU OMHCAHUU TPABUIBHO
TpakTOBaTh  (PU3MUYECKHH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HAaUEHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYUMHAMU,
CTPOUTH TpaPUKU U3yUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUYMH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUJia CJIOKEHHsS CHJI (BAOJb OJHOW MpsiMOil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS pbiuara (0JoKa),



«30JI0TOE€ TMpPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHU4YEeCKOU
SHEPruH, TPU D3TOM [aBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH TIPUYMHHO-CIICCTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE u3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIU3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B ()OPMYJBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINYMHBI,

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MPH HOMOIIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkeHue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
IOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJA€ OIBITA, JeNaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITBI IO HAONIOACHHUIO (PUBMYECKUX SBJICHUWA WM
buznIecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEIJI0AKEHHOTO 000PYAOBAHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI M TEMIEPATypbl C MCHOJb30BAHUEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUYUHBI OT
JIpPYrol C HCMOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHIKEHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
YIOPYrOCTH OT YAJUMHEHUS MPY>KUHBI, BBITAIKUBAIOUIEH CHIIBI OT 00BbEMa
IIOIPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrO HCCIEAOBaHUs, CcOOUpaThb YCTaHOBKY U
BBIMIOJHATh WM3MEpPEHUs, Cienysl MPeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



NPEIJIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

IPOBOJUTH KOCBEHHBbIE H3MEpPEeHHs] (DU3MUECKUX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJBKCHUSA,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs  CWIA, JCHCTByMOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO, KOI()(PHUIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIOKEHHOW WHCTPYKIUHU: TIpU
BBITIOJTHCHUH HW3MEpPEHUN COOMpaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY H
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
000pyIOBaHHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOIIAIOIINECS COCYIbl, OapoMerp,
phIuar, MOJBUXKHBIN M HETIOJBUYKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKK, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECCKUN Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (PM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpHUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUUW B IOBCEIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH TpU oOpaIrieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COONIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM TOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHGOpPMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JauTepaTypy  (pU3MUECKOro coiepXaHus, CIpPaBOYHbIE MaTepHallbl,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpPMAIUU (PU3UIECKOTO COACPIKAHUS, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHHUs O pe3yjbTaTax MPOEKTOB
WIM Y4eOHBIX HCCIEJIOBaHUM, NpPU H3TOM TPaMOTHO HCIOJIb30BAThH



U3YYCHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUICHUE ITPE3EHTALINEH;

IPU BBINOJHEHUU YYEOHBIX IPOEKTOB M HCCIEHOBAHUN pPACIPEIEIATh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIICIUTHh 34 BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yuenus B 8 kiiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpEeraTHhIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOW JBUTATEb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE IOJIE, IPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 2JIEKTPUYECKUM TOK, MATHUTHOE TI0JIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3anusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpHU3AIUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs MHJTYKIIHS)
[0 OINUCAHUI0 HMX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUIBI B Tmpupoiae, uznydeHue CoJiHIA, 3aMep3aHHe BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd Moar0COB, PO MAarHUTHOTO MOJS JJIsl KU3HU Ha
3emiie, MOJSPHOE CHSIHUE, P 3TOM MEPEBOJANTH MPAKTUYECKYIO 3a]a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJUIECTBO
TEIUIOThI, yJieJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YyAEIbHAas TEIjioTa
IUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHMs, yJeldbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXa, JJICKTPUYECKHU 3apsn,
Cuja TOKa, DJIEKTPUYECKOE HANpPsDKEHWE, CONPOTHUBIIEHUE NPOBOJIHHUKA,
yAEJIbHOE  CONPOTUBIEHUE  BElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €AMHMIIBI
bu3nyecKuX BENIUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3MYECKyI0 BENUYMHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KCHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOpUU
CTPOEHUs BEILECTBA, MPUHLHUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa i1l yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3alUCBhIBaThb €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHWEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHM,
(U3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajM3a
YCJIOBHUS 3aJauyd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX IS peUIeHHs] 3aJaud, BBIOMpAaTh 3aKOHBI U (POPMYJIBI,
HEeoOXoauMble JUisl €€ peuleHusl, NPOBOAUTH PAacu€Tbl M CpPAaBHUBATh
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUYNHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys ONHCAHHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, J€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
¢u3nyeCKuX CBOWCTB TeN (KaNMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHUsl MpU U3IYYEHUH OT LBETa H3Jydawlled (moriomaroiei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYphl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aUMOJEUCTBUE
DIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJlM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JE€UCTBUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA AJEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIEpaTypbl, OTHOCUTEIHLHOMU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJHOWU (PU3MUECKON BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAN TOMEPEYHOro
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 MPOBOJAHHMK, OT HAOpsDKEHUS Ha  IMPOBOJHHKE,
UCCJIENOBAHUE TOCIEHOBATENIBHOIO M IApPAJUIEIBHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IUIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUI U TpapUKOB,
JienaTh BBIBOJIBI MO PE3YJIBTATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'0 TOKA): IUIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIelysl MPEIJI0KEHHON MHCTPYKUUU, U
BBIYHCIIATH 3HAUCHHUE BEJIMUUHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETP, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKON HHEPrHH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPBI, HArPEBATENIbHBIE ANEKTPONPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMTPOMETP, IBHUraTeidb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociaea0BaTeNIbHbBIM U MapajljIeIbHbIM COCTUHEHUEM 3JIEMEHTOB,
pasziunyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOJUTH  MpUMEpPbl  (HaXoAWTh  WHGOPMALMIO O  IpUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbS U COONIOAECHUSA
HOPM KOJIOTUYECKOTO MOBEJCHMSI B OKPY’KaIOLLEH CpEIe;

OCYIIECTBJIATh TOUCK wHpoOpManmuu (U3NUECKOTO COJICpKaHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACHATH HMH(POpPMAIUIO, KOTOpas
SBJISIETCS IPOTUBOPEUYUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl cetd VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeodpazoBaHus HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COIEpKaHUsi, B TOM 4YHCJIE€ MyOJMYHO TPEACTABIATH pPE3YyIbTaThl
IPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, MPU 3TOM TI'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIIPOBOX/IATh BBICTYIUICHUE MIPE3CHTALIUEH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUHA (PU3UIECKUX
IPOLIECCOB paclpenesaTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
IOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA AEHCTBUM U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBAaThb COOCTBEHHBIM BKIaJI B
JeSITEIbHOCTh TPYIIIIbI, BHICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBUE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHIy 00yueHus B 9 kJjiacce nmpeaMeTHBIC pe3ybTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSATHUSA: CUCTEMa OTcu€Ta, MaTepHalibHasi TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, aeopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJeOaHUsI U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaJbHO30PKOCTb,
CHEKTPbl UCIYCKAaHMS U TOTJIONICHUs, aibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETUKA;

pazniuuath SIBJICHUSA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEUHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE [BIDKEHHE, CBOOOHOE
MaJIeHUe TeJI, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHBIE KOJI€OaHMsI), PE30HAHC, BOJIHOBOE IBHKEHUE, OTPAKCHUE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTpa
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3NYecKue SBJICHHUS B MPUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CHCTEMBI, PEAaKTUBHOE
NBIDKEHUWE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJOTMYECKOE JIEWCTBHE BHIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
PaauOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACNATH CYIIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (PU3NYECKUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIE CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, HUCIIOTL3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CHUJIa TPEHUS, CUJIa YNPYrOCTH, CUJIA TSHKECTH, YCKOPECHHE
CBOOOTHOTO TIAJEHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexaHu4ecKas paboTa W MOIIHOCTb, TOTCHIMAJbHAS JHEPrus Tea,
MOJHSITOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTHUSl CIKATOU
NPYXKUHBI, KUHETHYECKash SHEPrus, TOJHAs MeEXaHWYecKas DdHeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, TJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHHUS CPEAbl), IPU OTHUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIIOJIB3YEMbIX BEIUYHH,
0003HAaYeHUs W €IUHUIIBI (U3MUYECKUX BETUYHH, HAXOAUTHh (DOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHWs JHEPTUH, 3aKOH BCEMHUPHOTO TSITOTEHUS,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwmes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEIN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
buznyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THele 3adaud (omMparomuecss Ha cucremy u3 23
ypaBHEHUI), UCIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONIUE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIW3a YCIOBHUS 3aJladyd 3allMChIBaTh KpaTKOe
YCIIOBHUE, BBISBISATH HEIOCTAIOIIME WM U30BITOUHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHMs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nuecKkon
BEJTUYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEUIUTh TMPU MOMOIIU
(Gu3MYECKUX METOMOB, HCIONB3yS OMHCAHWE WCCIIECTOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SBICHUNA WU
(du3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHA, 3aKOHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHENHOE pacCIPOCTPaHEHHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKalie W CBOMCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JWH3€e, HAOJMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENILHO cOOMpaTh YCTAHOBKY H3 HW30BITOUHOrO Habopa
o0OpyIOBaHUs, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHHE U3MepsIeMOol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepuTENBHOTO MPUOOpa);

NPOBOJANTH HCCIEAOBAHMWE 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MpEeIoMJICHHs OT yrJia



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuos KojaeOaHMM MAaTeMaTUYeCKOr0 U MPYKUHHOTO MAasTHUKOB,
ONTHMYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJTU3UPOBATH MOIYYECHHBIE PE3YIIbTATHI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUYEUYHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHHUIOMETP, JNATYUKHU TIOJIOKEHUS, PACCTOSHUS M YCKOPEHMsI, paKeTa,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHU U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbI U CXE€MAaTHUUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
IpU PEUICHUH Y4eOHO-MPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUSA (PU3MUECKHX 3HAHUW B IOBCEIHEBHOU
KU3HU I obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK HHpopMauu (U3NUECKOTO COJEpKaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEJIBHBIX HCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIIIOJIHEHUH yYEOHBIX 33JaHUl HAyYHO-MONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  CcOAepXaHHs, CIPAaBOYHbIE MAaTE€pHAJIbI,
pecypcebl cetu MIHTepHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
UHpOpMAallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOIO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHOM WM UCCIEN0BATENbCKON
NEATEIbHOCTH, TMPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT M3y4aeMoro paszfena (U3HKH U CONPOBOXKAATH
BBICTYIUICHUE TIpe3eHTalued C y4ETOM OCOOEHHOCTEH ayJIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
No KoanuecTBo 4acoB
HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBHbIE)
n/ KoHTpo/bHBI IIpakTHYecku
TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
n e padoThbI e padoThbl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bubnnoreka IIOK
1.1 ®du3uka - HayKa O IPUpoe 2
K PHpOA https://m.edsoo.ru/7f416194
1.2 ®u3nuecKue BeINYHHbI 2 1 bubmmorexa [TOK
https://m.edsoo.ru/71416194
13 EcTecTBEeHHOHAyUHBIN METO/ ) 1 bubnuoreka [JOK
' [MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BelllecTBa
bu6nuoreka [IOK
2.1 CrtpoeHue BemiecTBa 1
TPOCHHE BELICCTE https://m.edsoo.ru/7f416194
29 JIBi>keHue U B3aUMOJICHCTBUE ) | bubnmnoreka [JOK
' YaCTHI BEMIECTBA https://m.edsoo.ru/7f416194
)3 ArperaTHbl€ COCTOSIHUS ) bubmuoreka [JOK
' BEIICCTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl

3.1 MexaHudeckoe IBUKEHUE 3 bubmorexa LIOK
' A hitps://m.edsoo.ru/7f416194
3.2 Nuepuusi, Macca, IIIOTHOCTh 4 1 bubnuorexa [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

bu6nmmoreka [IOK

3:3 | Cuna. Bt onn 14 2 https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
apienne. Ilepemaua
4.1 I[aBJIeHI/ISI TBE p SMI/I TeJIaMU 3 buGnnorexa LHOK
' A P ’ https://m.edsoo.ru/7f416194
SKUIKOCTSIMU U ra3aMu
bubnnoreka IIOK
4.2
Jlapaenue xuKocTH > https://m.edsoo.ru/7f416194
bubnnoreka IIOK
4.3 ATmoceproe aBieHue 6 https://m.edsoo.ru/7f416194
44 JleicTBUE KUAKOCTH U raza Ha 7 3 bubnnoreka IIOK
' IIOIPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nuoreka [IOK
5.1 P 3 1
aboTa M MOUIHOCTE https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
2 11 1
> POCTRIC MEXQHHMET > https://m.edsoo.ru/7f416194
bubmmoteka [IOK
) M 4 1
>3 CXATIHECKAt SHepri https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB 68 12

I10 ITPOT'PAMME



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 KVIACC

Ne KoaunuecTBO 4acoB
HaumenoBanme pa3jaesioB JuaexkTpoHHbIe (HU(pPOBbHIE)
n/ KoHTpobHBI IIpakTuyeckn
U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
n e padoThlI e padoThlI
Pa3gen 1. TensioBbIe sIBJICHUS
11 CrtpoeHnue u cBOMCTBa 7 bubnuoreka [JOK
' BELIECTBA https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
CTIOBLIE MPOLECCH https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
DNEeKTpUUECKUE 3apsbl.
2.1 3a ;DKIZHHLIe Tenaz Ii[X 7 1 bubmorexa HOK
' p . https://m.edsoo.ru/7f4181ce
B3aUMO/ICCTBUE
ITocto 7
) TOSTHHBIHN ) 20 ) 7 bu6mmoreka [IOK
3JIEKTPUYECKUM TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHbIC ABICHI https://m.edsoo.ru/7f4181ce
54 DneKTpoMarHuTHas 4 bubnuorexa [JOK
' VHYKIHS https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO
- 68 4 14.5

YACOB I10 ITPOTPAMME



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 KJIACC

Ne KoaunuecTBO 4acoB
HaumenoBanme pa3jaesioB JuaexkTpoHHbIe (HU(pPOBbHIE)
n/ KoHTpobHBI IIpakTuyeckn
U TeM MPOrpaMmbl Bceero o0pa3oBaTe/ibHbIE PeCYPChI
n e padoThlI e padoThlI
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHudeckoe JBUKEHUE 10 1 bubmuorexka [JOK
' 1 CIIOCOOBI €TI0 OIMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 BzaumoneiicTBue Ten 20 1 3
g https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHEI COXpPaHCHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannuyeckue Koje0aHusi M BOJHbI
bu6mmoreka [JOK
2.1 Mexaaundeckue kKojeda 7 3
XQHIHCECIKUE KOJIChar https://m.edsoo.ru/7f41a4a6
59 MexaHudecKue BOJIHEI. g | 3 bu6mmoreka [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pasnen 3. DieKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 ) bubnunoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacpOCTPaHEHUS 6 2 bubnuotexa [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

CBETa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI U ONITHYECKHE 6 3 bubmuoreka [JOK
' puOopsI https://m.edsoo.ru/7f41a4a6
43 Paznoxxkenue 6enoro cBera 3 ) bubmuorexka [JOK
’ B CIIEKTD https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Paznen 5. KBanTOBBIE SIBJICHUSA
Hcnyckanue u
5.1 MOTJIOIICHHUE CBETA 4 1 bubmorexa HOK
' HI https://m.edsoo.ru/7f41a4a6
aTOMOM
bubmuorexa [JOK
32 Crpoenne atomHOro s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. s 1
33 AACPHEIE peartitn ! https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 17
Pa3nen 6. [loBTOpuTEIbHO-00001AIOIIHIT MOTYJT
[ToBTOpenue n 06001IeHNE
6.1 COJIepKaHus Kypca 9 2 bubmorexa HOK
' Aep yp https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 knace
Hroro no paszneny 9
OBUIEE KOJIMYECTBO
- 102 27

YACOB I10 [TIPOI'PAMME



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

IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3iindaTtb ABJICHHA II0 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3UYECKue SBICHUS B MPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauy B Y4EOHYIO, BBIAEIATH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUBNYECKUX SIBICHUIN

1.4

ONUCBHIBATh H3YYEHHBIE CBOWMCTBA Tell U (PU3MUECKUE SBICHUS,
UCHOJNB3YSl (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBbIX BEIMYUH, WX
0003HaYeHHs U €IUHUIIBI PU3NUECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,
CBS3BIBAIOIME JIAHHYIO  (U3MUYECKYI0 BEIMYHMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

q)HSH‘leCKI/IX BCINYHH

1.5

XapaKTCpPU30BaATh CBOMCTBa TCII, (I)I/BI/I‘ICCKI/IG SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MAaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

OO0BACHATh (U3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
quci€ W B KOHTEKCTE CHUTyallUld MNPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBIABIATh INPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JorMyeckux ImaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (M3HUECKUX SBJICHUH, (PU3NUECKUX 3aKOHA WM

3aKOHOMCPHOCTHU

1.7

peuiaTtb pvaéTHLIC 3aga4n B 1 -2 Z[eﬁCTBHH, HCIIOJIb3YA 3aKOHBI U




dbopMyiibl, cBsi3bIBatONINE (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHSL 3aJayd  3alUChIBaTh KpPATKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeIWYUHBI B (OPMYJIIbI M MPOBOJUTH Pacu€Thl, HAXOAUTH
CIpPaBOYHBIC JaHHBIC, HEOOXOAUMEBIEC JIJIsl PEUICHUS 3aja4, OIICHUBATh

PEATUCTUYHOCTH MOJTYYCHHON (U3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
(¢u3nUecKUX METOJOB, B ONHCAHWU HCCIIEJOBAHUS  BBIICIATH
poBepsieMoe  MpEANnoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJyYEHHBIM pe3ysibTaT, HaXOAWUTb OLIMOKU B

XO0J¢€ oI11bITa, ACJIaTh BBIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
(GU3HYECKUX  CBOWCTB  Tel:  (OpMYyIHpOBaTH  IMPOBEPSEMBIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHSITh TPSIMBIE M3MEPEHUsI C HCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHUOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOW a0COIIOTHON MOTPEIIHOCTU U3MEPEHUI

NPOBOJIUTH  HCCICJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYroll C MHCIONb30BAHUEM IIPSMBIX HW3MEPEHU,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4E€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBINIOJIHATH U3MEPEHHUs, CIENYs NPEII0KEHHOMY IIJIaHy,
¢ukcupoBaTh pe3yibTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUIl U TpadHKOB, IeNIaTh BBIBOIbI

10 pe3yJibTaTaM MCCIIeI0BaHUS

1.12

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHMH, CJICAYyA
HpeHHO)KCHHOﬁ HWHCTPYKIUU: IIPA BBINIOJIHCHUHN I/I3MepeHI/Iﬁ CO6I/IpaTL
OKCHICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCINYHHBI

1.13

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pyI0BaHUEM

1.14

YKa3bIBaTb  IMPUHIIUIIBL )ICP'ICTBI/ISI HpI/I60p0B n  TEXHHYCCKHX
yCTpOfICTB, XapaKTCPU30BaTh MPUHIHUIIBL HCﬁCTBHH HU3YUYCHHBIX
HpI/I60pOB N TEXHUYCCKUX yCTpOﬁCTB C IIOMOIIBIO HX OIIMCaHHA,
HCIIOJIb3Y 3HaHUA ) CBOMCTBaxX (bI/ISI/I‘-ICCKI/IX SIBIICHUM nu

He0OXoauMBbIe (PU3NYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3MUYECKUX 3HAHWUH B TIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHuH ¢
npruOOpaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHECHHS 3I0POBbS U

CO6J'IIOI[€HI/I5[ HOPM 3KOJIOTHYECKOT'O IIOBECACHUS B OKPY)KaIOIHeﬁ cpenc

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(pOpManuu B cetu VHTEepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SBISETCS NPOTHBOPEYMBOW HIIU

MOJKET OBITh HG,I[OCTOBGpHOﬁ

1.17

UCII0JIb30BaTh pu BBITIOJIHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPAaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BIaneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

W3 OJHOM 3HAKOBOM CHCTEMBI B APYTryro

1.18

co3/7aBaTh COOCTBEHHBIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOLIECHUS
Ha oOcCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIMU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTkue COOOIICHUS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAHUNU, MPU ITOM
rpPaMOTHO UCHOJb30BaTh HW3YUEHHBIM MOHATUIHBIA ammapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIJIEHUE MPE3EHTallUEeN

1.19

IIPY BBINIOJHEHUH Y4EOHBIX NMPOEKTOB M UCCIIEI0BAaHUI paclpeenaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJIEHHBIMU 3a/l1a4aMH,
CIEINTh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBHMM, AaJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJIaJ B JIEATENIBHOCTh TIPYMIbI, BBICTPAUBaTh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBASI MHEHHE

OKPY’KaroIINUX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IOHATHA

1.2

pas3indaTthb SABJICHUA IO OMHCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha




OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE

1.3

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 33a[auy B y4EOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUCCKUX SIBICHUN

1.4

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  HCIOJB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULB! (PU3MUECKUX BEJIMYUH, HAXOIUTH (OPMYIIbI,
CBSI3BIBAIOIIME JIaHHYIO (PU3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTb  TpaQUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (PU3UYECKHE SIBICHUS W TIPOICCCHI,
WCIIOJb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMChIBaTh €ro MaTEeMaTU4YecKoe

BBIPA’)XKCHUC

1.6

00BACHATH (hU3HUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPAKTUKO-OPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 | — 2 H3y4YeHHBIX CBOICTBA

q)HSH‘leCKI/IX HBHGHHﬁ, (I)I/BI/I‘IGCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

pemiath pacyéTHble 3a7aud B 2 — 3 NEHCTBHUSI, UCIONb3YS 3aKOHBI U
(dbopMyIbl, CBS3BIBAIOIINE (DU3NUYECKHUE BETMUYMHBI: HA OCHOBE aHaIU3a
YCIIOBHS 3a/1a4yl 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIBIATH HEJOCTATOK
JaHHBIX JJI1 pelIeHHs 3aJadd, BbIOMpaThb 3aKOHbI M (OPMYIIbI,
HEoOXOoauMBbIE Ui €€ pEIIeHUs, MPOBOAUTHh Pacdy€Thl M CPABHUBATH
MOJIydeHHOE 3HayeHHe (PU3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMHA

1.8

pacCrio3HaBaThb HpO6HCMBI, KOTOPBIC MOXHO pCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I‘-IeCKI/IX METOOOB, UCITOJIB3YS ONMMCAHUEC UCCIICAOBAaHN A, BEIACIATH
MMPOBEPACMOC IMPCANOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAAKa

MMPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOABI

1.9

MPOBOAMTH OMBITHl IO HaONIOAEHUI0 (GU3NYECKUX SBICHUN WM
¢usmueckux  CBOMCTB  Tel:  (OpMymupoBaTh  MpOBEpsieMble

MPENIOJIOKEeHNs, coOUpaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO




000pyIOBaHUs, ONUCHIBATh X0/ OMbITA U POPMYITHPOBATH BHIBOABI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C UCIOJIB30BaHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3MYECKHUX BEIWYHMH, CPABHUBATH PE3YIbTATHI

U3MEpEeHUi ¢ yuéToM 3a/1aHHOM a0COJIFOTHOM MOTPENIHOCTH

MPOBOAMTh  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYUHBI OT JPYrol C MCHOJIb30BAHUEM IMPSMBIX H3MEPEHUN:
IUTAHUPOBATh HCCIIEZIOBAHUE, COOMpPATh YCTAHOBKY M BBINOJHSTH
U3MEpEeHUs, CleAys MPEeAJoKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUZE TaONIUIl U TpadHKOB,

ACJIaTh BBIBOALI 110 PE3yJibTaTaM UCCICAOBAHHUA

1.12

MMPpOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ciaeaysa HpeI[HO)I(eHHOﬁ HHCTPYKLIIMHW, W BBIYHUCIATH 3HAYCHHC

BCINYHHBI

1.13

CO6J'IIOI[aTI> InpaBujia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BaHHEM

1.14

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HIpUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOpPOM HA HX OMNMCAHMS, HCIONb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHUA W HEOOXOIUMbBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaThb IMPOCTBIC TCXHUYCCKHUC YCTPOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI Imo CX€MaM U CXCEMAaTUYHbIM PUCYHKaM, COCTABJIATH CXEMbI
QJICKTPHUICCKUX LIEIell C II0CIEO0OBaTEIbHBIM U Mnapauie]IbHbIM
COCAMHCHUEM 9JICMCHTOB, pasinvas YCJIOBHBIC 0003HaUYCHHUS

9JICMCHTOB JJICKTPUYICCKUX Lemnein

1.16

OPUBOANUTH TNpHUMEPHl (HAXOAUTh HH(QOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHNUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KHU3HM Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpalleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

CO6J'IIOIICHI/I$I HOPM 5KOJIOTHYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

1.17

OCYILECTBIISATh MOMCK MHPOPMALUHU (PU3NUECKOTO COIEpIKAHUS B CETH
HNHTepHeT, Ha OCHOBE WMEIOIMXCS 3HAHWW W IYTEM CpaBHEHUS
JIOTIOJTHUTENBHBIX HCTOYHUKOB BBLICIATH HH(POPMALUIO, KOTOpas

ABJIIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM




1.18

UCIIOJIb30BAaTh MPH  BBIMOJIHEHMH Y4YE€OHBIX 3a/JaHuil  Hay4dHO-

HOMYJSIPHYIO JINTEPATypy (U3NYECKOrO COAEpIKaHUs, CIPaBOYHBIC
MmaTtepuanbl, pecypcsl ceth MHTepHeT; BiageTb INpuUEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHGOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

C0O3/1aBaTh COOCTBEHHbIC MUChMEHHbBIC  KPATKHE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (U3HUECKOTO
COJZICp)KaHHs, B TOM 4YHCIC IMYyOJMYHO MPEACTABIATh PE3yIbTAThI
OPOCKTHONH WJIM KCCJICIOBATEIIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAMOTHO HCIIOJIb30BAaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(bu3MKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIUCH

1.20

IPY BBIOJHEHHH yYeOHBIX TMPOEKTOB M MCCIEAOBAHUHA (HU3NIECKUX
IPOILIECCOB paclpeneisaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C

IIOCTAaBJICHHBIMHM  3aJadyaMH, CJICIUTb 3a BBIIIOJJHCHUCM IIJIaHa

HeﬁCTBHﬁ nu KOPPCKTHPOBATH €ro, aICKBATHO OLICHUBAThb

COOCTBEHHBIN BKJIaa B JACATCIBHOCTL  TI'PYIINbI, BbICTPAHMBATDH

KOMMYHUKATHBHOC BSaHMOﬂeﬁCTBHe, IIPOABJIAA T'OTOBHOCTb

pa3pemaTth KOHQIUKTHI

9 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.ﬂbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero oﬁpasonaﬂnﬂ

1.1

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pa3jnvdaTthb SABJICHUA 10 ONMHNCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/I‘~ICCKO€ SIBJICHUC

1.3

pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NYECKue SBICHHUS B MPHUPOIE,
IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7auy B y4EOHYIO, BBIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

1.4

ONHUCBLIBATL H3YYCHHBIC CBOMCTBAa Tel H (I)I/I3I/I‘{CCKI/IC SABJICHUA,
HCIIOJIBb3Yys (1)I/I3I/I‘—IQCKI/IG BCJIIMYMHBI, IIPpU OIIMCAHUN IIPABUJIBHO

TPAKTOBATH (I)I/ISI/ILICCKI/II\/'I CMBICJI HCIIOJIB3YCMBIX BCJIIMYHH,

0003Ha4YeHHs U eTUHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYIIbI,




CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH TpapuKHd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/I3I/I‘{€CKI/IX BCJIIMYHH

1.5

XapaKTEpHU30BaTh CBOMCTBa TCI, (1)I/ISI/ILICCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYHO
(bOpMy.]'IHpOBKy 3aKOHa H  3alluCblBaThb €ro MaTreMaTH4YCCKOC

BBIpaXXECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX WIaroB C IOMOINBIO 2 — 3 W3YYEHHBIX CBOMCTBA

bu3nUeCKUX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemats pacu€THble 3ahayd (omMparoniyecs Ha cucreMy u3 2 — 3
YpaBHEHMI), HCHOJB3ys 3aKOHbl M  (OPMyIbI, CBS3bIBAIOILUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUA 3aJadu
3allUCBhIBaTh KPAaTKOE YCJIOBUE, BBIIBIATh HEJOCTAIOIUE WIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUI pelleHUusl, IPOBOJUTH Pacué€Thl M OLEHHUBATh PEATUCTHYHOCTh

MOJTyYEHHOTO 3HAYCHHS (PU3NIECKON BETUUUHBI

1.8

pacro3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOKHO PELIMTh HpPU HMOMOIIU
(bu3MYECKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIIENA0BAHUS, BBIACIAThH
IIPOBEPSEMOE TPEIIIOIOKEHUE, OLICHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIECNOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

1.9

MPOBOJUTH OMBITHI TI0 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
(U3MYeCKUX CBOMCTB TeNl: CAMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMbITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOAI

1.10

IPOBOJIUTH MPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE HW3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosHue cobOuparomieil JuH3bI), 000CHOBBIBaTH BBIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTH HCCJIEJOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
MCIIOJIb30BAaHUEM MPSIMBIX HU3MEPEHUM: IIaHUPOBATH HCCIEIOBAHUE,

CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DUKCHUpPOBaTH pPE3yJbTaThl




HOHy‘ICHHOﬁ 3aBHUCHUMOCTH (1)I/ISI/ILICCKI/IX BCIIMYHMH B BUJC Ta6J'II/IHI/I

I‘pa(bI/IKOB, ACJIaTh BbIBOALI 110 PE3YyJibTaTaM HCCICOAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHBIE  HM3MEPEHHS  (U3NYECKUX  BEIUYUH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEeAys MPENIOKEHHON HMHCTPYKIHUH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IOJIyYECHHbIE

pPEe3yJbTAThI C YYETOM 3aJaHHOM NMOTPEIIHOCTH U3MEPEHU I

1.13

coOmonaTh MpaBWja TEXHUKUM OezomacHOCTH TpH  pabore ¢

1abopaTOPHBIM 000PYTI0BAHUEM

1.14

pasinyaTh OCHOBHBIE INPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepHaibHask TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JMH3a, IUIaHETapHas MOJEIb aTOMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NIPUHLUIIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OIOpPOM Ha HX ONMCAHMS, HCIONb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHA W HEOOXOIUMbBIE

Q)HSHQCCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, MU3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX TPOILIECCOB IPH PEHIEHUH Y4eOHO-IPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUSI N300pakeHUHN B MIIOCKOM

3epKaie ¥ coOuparomieit JIMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAMTh HMH(OpPMAIMIO O MpHUMEpax)
MIPAKTUYECKOI'0 UCIIOJIb30BAHNUS (PU3NYECKUX 3HAHUH B MOBCETHEBHOM
KHU3HM Juid  o0ecriedeHHs O€30macHOCTH TpU  OOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAaHEHMSI 3/I0pPOBbS U

CO6J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IIOBCACHUA B OKPY)KaIOIHCﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK HHPOPMAINH (DU3HUECKOTO COACPKAHUS B CETU
NHTepuer, caMocTOsTENbHO (OPMYIHPYST TOUCKOBBIA  3ampoc,
HAaXOOUTh NYyTU  ONPEHECIEHUsS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOMOJIHUTEIBHBIX

HCTOYHHUKOB

1.19

WCIIONIb30BaTh MPH  BBHIMOTHEHWHM YYEOHBIX 3a/JlaHUil  Hay4dHO-
MONYJISIPHYIO JIUTEPATYpPy (PU3HUECKOTO COJEepKaHUs, CIPABOYHBIC

MaTtepuainsl, pecypchl ceth MHTepHer; Biazers  npuémamu




KOHCIIEKTUPOBaHHUS TEKCTa, nmpeoOpa3zoBaHus WHGOPMAIIMU U3 OJIHOU

3HAKOBOM CUCTEMBI B IPYTyIO

1.20

CO31aBaThb COOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC COO6H.I€HI/I$I Ha
OCHOBE HH(pOpMAllUM M3 HECKOJbKHUX HCTOYHHUKOB (HU3UYECKOrO
coJlepKaHusl, MyOJIMYHO NPEACTAaBIIATH PE3YJIbTaThl MPOEKTHOW WM
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPH  3TOM  I'PaMOTHO
UCIIOJIB30BaTh U3YYEHHBIN ITOHATUNHBIN anmapaTr u3y4acMoro paszaena
(GU3uMKH U CONPOBOXKIATh BBICTYIUIEHHWE NpE3EeHTalUed ¢ y4€ToM

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH y4eOHBIX NMPOEKTOB M UCCIEIOBAHUNA (PU3NUECKUX
IPOLIECCOB paclpenessiTh 00f3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJIECIAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYHIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIHKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsieMble 31eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOILET'O MHUPA

1.1

Ou3uka — Hayka O Tmpupone. SIBIeHUS NPUPOIBL.
®dusnueckue SABICHUA: MEXAaHHYECKUE, TEIUIOBbIE,

QJICKTPUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBBIC

1.2

Ouznyeckue BenuuyuHbl. M3Mepenune  usmueckux
BenuuuH.  Dusumyeckue  npubopsl.  IlorpemnocTts

n3MepeHuil. MexayHapoaHasi cucteMa eJIMHULL

1.3

ECTGCTBGHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6JHO,Z[CHI/Ie,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHMIKCHUC T'HUIIOTES3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTE3, 00BsCHEHHE

HaA0JII0JaEMOTO SBJICHUSA

1.4

Onucanue pU3NUECKUX SBICHUM ¢ TOMOIIBIO MOJIENIEN

1.5

[IpakTuueckue padbOTHI:

N3mepenune paccTosHUN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pa3smMepoOB MaJIbIX TEIN.

N3mepenue TemmepaTypbl IPU ITOMOIIH KHJIKOCTHOTO

TCPMOMETPA U JaTUUKaA TEMIICPATYPhbI

ITEPBOHAYAJIBHBIE CBEJIEHWA O CTPOEHNU BEIIIECTBA

2.1

CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, X pa3MephI.
OnbITel,  JTOKAa3bIBAIONIME  JIUCKPETHOE  CTPOCHHUE

BEIECTBA

2.2

JIBmxenue yactul — BemiecTBa. CBsI3b  CKOPOCTHU
JIBW)KEHUS YacTHI[ C Temmeparypod. bpoyHOBCkoe

nBKeHue, MM dysus

23

BzauMmogeiicTBue yacTHIl BEIIECTBA: MPUTKCHUC U

OTTAJIKUBAHHUC




24

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE Ta30B,
KUAKOCTEH W TBEPABIX  (KPUCTAUIMYECKUX)  Tell.
B3auMocBs3p MeXJly CBONHCTBAMM BELIECTB B Pa3HbIX
arperaTHpIX COCTOSIHMSIX M MX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5

OcobenHoctu arperaTHbIX COCTOSTHUH BOJEBI

2.6

[IpakTryeckre pabOTHI:

Ouenka jauamerpa aTromMa METOJAOM  psjoB  (c
HCIIOIb30BaHUEM (oTorpaduii).

OnbITHI MO HAOIOICHUIO TEILIOBOTO PACIIMPEHISI Ta30B.
OnsbIThI 1o 00HapYKEHUIO NeHCTBUS CHII

MOJIEKYJIIPHOTO IPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKEHHUE. PaBHoMepHOE 51
' HEPABHOMEPHOE JIBM)KEHUE
39 Ckopoctb. CpenHsst CKOPOCTb IIPH  HEPABHOMEPHOM
' JIBHKEHUU. Pacuér nmyTu ¥ BpeMEeHM JIBUKECHUS
SIBnenue uHepuuu. 3akoH MHepuuu. BsaumopeiictBue
3.3 TEJI KaK IIPUYMHA U3MEHEHHs CKOPOCTH IBUXCHHS TEIl.
Macca kak Mepa HTHEPTHOCTH Tena
14 IInotHOCTE BemecTBa. CBSI3b INIOTHOCTH C KOJIHMYECTBOM
. MOJIEKYJI B €IUHHIIE 00bEMA BEIIECTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS TeEIl
3.6 Cuna ynpyroct u 3akoH I'yka. M3mepeHue cuibel ¢
' IIOMOIIBIO AUHAMOMETPA
37 SIBnenue tAroreHus u cuia Tsokectd. Cuia TSDKECTH Ha
. Ipyrux mianerax. Bec tena. HeBecomocts
" Cuna tpeHusa. TpeHHE CKOJIBXEHHS M TPEHHE IOKOS.
. Tpenue B IpUpoe U TEXHUKE
39 Clio)keHHe CWi, HANpaBJIEHHBIX MO OJHOM MPSIMOM.
' PaBHOelicTBYIOIIIAsA CHIT
[IpakTuyeckue paboOTHI:
3.10 OnpeneneHue CKOPOCTH PABHOMEPHOIO  JIBHIKEHUS

(maplzuca B KHUOKOCTH, MOACIIN QJICKTPHUYCCKOTO




aBToMoOMIII W Tak jgainee). OmpenencHue CcpeaHei
CKOPOCTH CKOJIbXKEHHS Opycka WIM [IapukKa 1o
HaKJIOHHOM  T1IockocTH. OmpeneneHue  IMJIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOIINE
3aBUCUMOCTh pacTsDKeHus (medopmManuu) mpyKHHBI OT
MPWIOKEHHON  cuiibl.  ONBITBI, JEMOHCTPHUPYIOIINE
3aBUCHMOCTD CHJIbI TPEHHUS CKOJIBKEHHS OT Beca Tejla U

XapakTepa COMPHKACAIOLINXCS TOBEPXHOCTEH

duznyeckre SBICHUS B MPUPOJIC: MPUMEPHI JBIKEHUS C
3.11 Pa3JIMYHBIMU CKOPOCTSIMU B JKMBOW U HEKUBOW MPUPOJIE,

JICICTBUE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12 TexHnueckue ycTpoicTBa: AMHAMOMETP, MOJIIUITHUKH

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

Hasnenue TtBEporo tena. CrocoObl yYMEHBLICHUS U

+ yBEJIMYEHUS TaBIICHUS
42 JlaBienue ra3za. 3aBUCMMOCTD JIaBJICHUS ra3a oT 00bEMa,
' TeMITepaTyphl
43 [lepenaua naBneHust TBEPABIMHU TEJIAMH, KUIKOCTSIMHU U
' razamu. 3akoH [lackans. [ITneBMaTH4yeckre MaluHbI
3aBUCHUMOCTh  JaBIICHUS JKUAKOCTH OT TIyOHHBI
4.4 IMuapocraTuyeckuii mapagoke. CooOmniarommecs coCcyabl.
I'mapaBnuueckre MeXaHNU3MBbI
AtMmocdepa 3emnu u atMmocepHoe napneHue. [IpuanHb
45 CYIIIECTBOBAHUS BO3AYIIHOW oOo0mouku 3emiu. OmbIT
. Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JIaBIEHUS OT
BBICOTHI HaJl ypOBHEM MOPS
46 N3mepenue armocgepHoro naasneHus. llpuGopel s
. M3MepeHust aTMOC(HEepHOro JaBICHUS
JlelicTBue KUIAKOCTH WU Ta3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BrlTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 IInaBanue ten. Bo3gyxomnnasanue
49 [IpakTudeckue pabOTHI:

HccnegoBanme 3aBHCHMOCTH Beca Tella B BOAE OT




00béMa TOTpYKEHHOWM B OJKHAKOCTH YacTH TeJa.
Omnpenenenne BhITAIKUBAIOLIEH CUIIbI, JEMCTBYIOLIEH Ha
TENO, NOrpyk€HHOe B  JKuUAKOCTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOLIEH CHUJIbI, JCHCTBYIOUIEH
Ha TeJIO B JKUAKOCTH, OT Macchl Tena. OmBITHI,
JEMOHCTPUPYIOLIUE  3aBUCHMOCTb  BBITAJIKMBAIOLIEH
CHJIBI, IEHCTBYIOLIEH Ha TEJO0 B JKUAKOCTH, OT 00BEMa
MOTPYKEHHOM B JKUJKOCTb YAaCTH TEJIa U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBanue — apeomerpa  WIH

KOHCTPYUPOBaHHE  JIOAKM U  ONpejeneHue e

Ipy30I0IbEMHOCTH

dusznueckue  SABJICHUS B NPUPOJAC.  BIUSHHC
4.10 aTMOC(EpHOT0 JIaBJICHUsI HAa )KUBOU OPraHU3M, IJIABAHHE

pBIO

TexHUUecKnue yCTPOMCTBA: COOOMIAIOIIUECS COCYIIBI,
A1l YCTPOMCTBO  BOJIONIPOBOJA, THUIAPABIMYCCKUN TIpece,

MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 MexaHnueckas MOIIHOCTb
53 [IpocTeie  MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHAas
. mockocTs. [IpaBuno paBHOBecHs ppluara
54 [IpumeHeHMe npaBuiIa paBHOBECHS pblyara K OJIOKy
«3o10T0€  mpaBwioy  MexaHuku.  Koaddunmenr
5.5 IIOJIE3HOTO JEUCTBUSA MEXaHU3MOB. [Ipoctsre
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTeHumanpHast SJHEPTUU TeNa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
s g [lonHass mexaHudeckas SHEprus. 3aKOH W3MEHEHUs U
. COXpaHEHUS MEXaHHUYECKON SHEPrUU
[IpakTuueckue padbOTHI:
59 Omnpenenenue paOOTHI CHIIBI TPEHUS] IPU PaBHOMEPHOM

JABMOKCHUM TEJla IIO FOpI/I3OHTaJ'II)HOI71 IMOBEPXHOCTH.




Uccnenosanue YCJIOBUM paBHOBECHS phryara.
N3smepenne KIIJ[ HakioHHOM miockoctu. M3ydeHue

3aKOHa COXpaHCHUA MEXaHHYeCKOM OHCPIUH

dusndyeckue SABJICHUS B Ipupoac: pblHaru B TEIC

5.10
YeJioBeKa
TexHuueckue yCTpPOMCTBA: pblYar, MOABWKHBIA U
5.11 HETIOJBYIKHBIN OJIOKW, HaKJIOHHAs IUIOCKOCTb, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
pasziena 3J1eMeHTa
TEIUIOBBIE ABJIEHU A
OcCHOBHbBIE  TOJIOKEHHSI MOJICKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMs BewlecTBa. Macca U pa3Mmepbl
' MoJsieKyld.  OmbITbl, HOJATBEP)KIAIOLIME  OCHOBHbBIE
MOJIOKEHUS MOJICKYIISIPHOKUHETUYECKON TEOPUH
Mognenn  TBEpAOro, JKUAKOIO U ra3000pa3HOro
6.2 cocrosiHuil BemiecTBa. Kpucramnmueckue u amopdHbie
Tena
OObscHEHNE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEOpUU
6.4 CmauuBaHuE M KallWJUISIPHBIE SIBJICHUS
6.5 TenioBoe pacuiupenue u cxarue
66 Temnepatypa. CBsi3b TeMIepaTrypbl CO CKOPOCTbIO
. TEIUIOBOTO JIBH)KEHUS YaCTHUIL
67 Buytpennss sneprusa. CriocoObl U3MEHEHUs! BHYTpEHHEH
. SHEPTUU: TeIIonepeaaya U CoBepIleHne paboThl
68 Bunel temonepenayn: TEMIONPOBOIHOCTb, KOHBEKIINS,
. U3Iy4yeHue




KoanuectBO  TEMIOTHL VYnenbHas  TEIIOEMKOCTH

6.9
BEIIECTBA
TermooOMeH # TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIJIOBOTO OasiaHca
611 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
' VY nenpHas TEIIOTA TJIaBICHUS
[TapooOpazoBanne ¥  KoHaeHcanus. Vcmapenue.
612 Kunenue. VYaenpbHas  Temiota mapooOpa3oBaHUS.
' 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT aTMOC(EPHOTO
JABJICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 DHeprus TOoIMBa. Y IeJabHas TEII0Ta CrOpaHus
[MpuHnmmel  paboThl  TerioBbix — asurarenei  KI1J]
6.15 TEIJIOBOTO JABUTATENs. TeIUIOBbIC JBUTATENIM M 3aluTa
OKpY’KaroIen cpeibl
3aK0H COXpaHEHUs U MPEBPAIICHUS YHEPTUH B TETUIOBBIX
6.16
rporeccax
[IpakTrueckue paboThI:
OnbIThI no 00HapYKEHUIO JIEHCTBUS cui
MOJICKYJISIPHOTO TIPUTSIKEHUS.
OnpITl TIO BBIPAIIMBAHUIO KPUCTAJJIOB TMOBAPEHHOMN
COJIU WJIU caxapa.
OnbITHI 110 HAOIIOIEHUIO TETJIOBOTO PACHIMPEHUs Ta30B,
KUJKOCTEN U TBEPBIX TEIl.
6.17 Ormpezenenne naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.

OneITbI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBICHUS
BO3/yXa OT €ro 00b&Ma U HarpeBaHUs WIN OXJIAXKICHHS.
[IpoBepka rumMoOTE3Bl JIMHEHHOW 3aBUCUMOCTH JIJTMHBI
CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUECKON TpyOKe OT
TEMIIEPATYPHI.

HaGmtoneHne uM3MeHeHUs BHYTPEHHEH SHEpruM Tela B

pe3yibTaTe Teruionepeaadyd U padoThl BHEITHUX CHIL.




HccnenoBanue siBIeHUS TEIMIIO0OMEHA MPU CMEITUBAHUT
XOJIOJTHOW U rOpsideil BOJIBI.

OmpeneneHne  KOJWYECTBA  TEIIOTHI, TOJYYCHHOTO
BOJIOW TMPHU TEIIOOOMEHE C HArpeThiM METAUTHYCCKUM
LAJTUHIPOM.

OmnpeneneHne yaeIbHON TEIIIOEMKOCTH BEIIECTRA.
HccnenoBanue mpoliecca UCIIapeHus.

OrnpezenieHre OTHOCUTENILHON BIIAXKHOCTH BO3/yXa.

OmnpeneneHue yaeapHON TEILIOTHI IIABICHUS JIbJA.

6.18

®dusnueckue SBICHUA B NPUPOJAC: IOBEPXHOCTHOE
HaTsOKEHUE W KanWUISIpHBIC SIBICHUS B TPHUPOJIE,
KpUCTaJIBl B Tipupoe, u3inydenne CoiHIla, 3aMep3aHue
BOZ0EMOB, MOpCKUE OpHu3bl; 00pa3oBaHKE POCHI, TyMaHa,

HWHes, CHera.

6.19

TexHuyeckue  ycTpoOMCTBa:  KalWJUIAPBL, MPUMEPHI
WCIIOb30BaHUS KPHUCTALIOB, >KUJKOCTHBIH TEPMOMETD,
JATYMK TEMIEpaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOWHA,

ABUTATCIIb BHYTPCHHCT'O Cr'OPaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpuszanus Tein. J[Ba poaa 3JeKTpUUECKUX 3apsioB
BzaumoneiictBue 3apsokeHHbIX  Tenl.  3akoH  Kysona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3aps1/I0B U PACCTOSIHUS MEX/TY TEJIaMH)
Onexrpudeckoe mone. Hanpsyk€HHOCTh AJIEKTPHYECKOTO

7.3 nojisi. [IpuHIMI Cynepno3uIMU 3JIEKTPUUYECKHX MOJen
(Ha Ka4eCTBEHHOM YPOBHE)
Hocutenun »snekTpuueckux 3apsaoB. DIE€MEHTapHBIH

7.4 anekTpuueckuii 3apsa. Ctpoenue aroma. [IpoBoHUKY U
TDIICKTPUKA

7.5 3aKOH COXpaHEHUs IEKTPUIECKOT0 3apsaa

7.6 ONEeKTpUYECKUH  TOK.  YCJIOBHA  CYyLIECTBOBaHMS




QJICKTPHUYCCKOI'0 TOKA. M cTOYHUKH ITOCTOSHHOI'O TOKa

Jencreus 3JIEKTPUYECKOIO TOKa (TemoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
XKHUAKOCTAX U razax
o Onexktpuueckas uenb. Cwia ToKa. DIEKTPUYECKOE
' HaIpPsHKEHNE
79 CornpoTuBieHue MIPOBOJIHHUKA. VYnensHOE
' COIIPOTHBIICHUE BEILECTBA
7.10 3axon OMa JJ1 yyacTKa Lenu
111 [locnenoBarenbHOE M MapajljIesIbHOE  COEAMHEHHE
' IIPOBOJTHUKOB
Pabota W MOIIHOCTH 3JIEKTPHUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenua
13 DNeKTpUYeCKUe LEenu U MOTPEOUTENU SJIEKTPUUECKON
' sHepruu B ObITy. KopoTkoe 3amblkaHue
ITocTostHHBIE MarHuTHl. B3anMOIEHCTBHE ITOCTOSIHHBIX
7.14
MarHuToB
715 MaruutHoe mnone. MarHuTHoe mnojie 3eMiId U €ro
' 3HauYEHUE NS )KU3HU Ha 3eMIie
716 OmneIT Opcrena. MaruutHoe nojie 31eKTPUYECKOro TOKa.
' [IpumeHeHue MeKTPOMarHuTOB B TEXHUKE
JlelicTBME€ MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
717 DNeKTpoABUTaTeNh MOCTOSTHHOTO ToKa. Mcnonb3oBaHue
' JJIEKTPOABUraTeIed B TEXHUYECKHX YCTPONCTBaX M Ha
TpaHCIIOpTE
Oneitel  @Papages.  SIBneHHe  2IEKTPOMAarHUTHOMN
7.18
naaykuuu. Ipasumno Jlenna
DNeKTpOreHeparop. CriocoOsr MOJIY4eHUS
7.19 INEKTPUYECKOM  DHEPIHUH. OnexTpocTaHIMM  Ha
BO300OHOBJISIEMBIX UICTOYHUKAX SHEPTUU
7.20 [IpakTuyeckue pabOTHI:




OnbITH O HAOMIONEHUIO SJIEKTPU3AIMH TNl MHIYKIUEH
U IIPU CONIPUKOCHOBEHHUH.

HccnenoBanue JAEUCTBHA  DJIEKTPUYECKOrO IIOJI  HA
IIPOBOJHUKY U TUAIEKTPUKH.

COopka u mpoBepka pabOTBI SICKTPUUSCKON Ienu
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryJinpoBaHue CUIIbI TOKA.

W3mepenue u peryiupoBaHue HAIIPSKEHMUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILETO Yepe3
PE3UCTOP, OT CONPOTUBJICHUS PE3UCTOPA U HAIPSLKCHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOILINE 3aBUCUMOCTD
AJEKTPUYECKOTO0 COMPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, IIJIOIAAH [TOIIEPEYHOr0 CEYEHUs U MaTepuaa.
IIpoBepka 1mpaBwiia CHOXKEHUS HANpsHKEHUH 1puU
MIOCJICZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CUJIbl TOKA MpHU MapajyieIbHOM
coeMHeHUU  pe3uctopoB.  OmpeneneHue  pabOThI
NEKTPUYECKOTO TOKA, HIYLIEr0 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH — DJIGKTPUYECKOIO  TOKa,
BBIIIEISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYHIETO YEPE3 JAMIIOUKYy, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUSl IMOCTOSHHBIX MarHUTOB.
N3y4yeHre MarHuTHOTO MOJIsS IOCTOSIHHBIX MarHUTOB MPU
ux o0beAMHEHUM U pasjeneHuu. McciemoBanue
JEMCTBHS DJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.
OneIThl, JEMOHCTPHUPYIOIIME  3aBUCHUMOCTH  CHJIBI
B3aMMOJICHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI
TOKAa W HallpaBJIEHHs TOKa B KaTrylike. l3yueHue
JEIUCTBUSI MarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.
KouncrpynpoBanue u U3y4eHue paboThI

3IIEKTPOIBUTATEITS. N3mepenne KII/




BHGKTpOHBHFaTGHBHOﬁ YCTaHOBKH. OnbITHL o
HUCCICOOBAaHHUIO ABJICHUSA SHCKTpOMaFHPITHOfI 15050187 900505
HCCICOOBAHUC W3MCHEHHH 3HAYCHUS U HaIrpaBJICHUA

WHAYKIMOHHOI'O TOKa

7.21

@usnueckue SBIEHUS B MPUPOJE: DIIEKTPUUECKHUE
SBJIICHU B  arMmocdepe, DIJICKTPHUUECTBO  JKUBBIX
OpPTraHU3MOB, MarHUTHOE TOJIe 3eMJIH, Apeiid MOIIOCOB,
POJIb MAarHUTHOTO TOJIA JUISL )KU3HU HA 3emile, MOJISIPHOE

CHAHUC

7.22

TexHuueckue ycTpoicTBa: 3JIEKTPOCKON, aMmIepMeETp,
BOJIETMETP, PEOCTAT, CUETUUK AIIEKTPUUECKON SHEPrud,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKUE
NPEJOXPAHUTENIHN, 3JIEKTPOMArHuT, 3JEKTPOJBUTATENb

IIOCTOAHHOI'O TOKA, rCHCPaTOp NOCTOAHHOI'O TOKA

9 KIIACC
Kon
Kon snemenrta [IpoBepsieMbie 2IE€MEHTHI COAEePKAHUS
paznena
MEXAHUWUYECKUE SBJIEHUA
g1 Mexanuueckoe JBWKeHHE. MaTepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENHHOCTh MEXAaHUUYECKOTO JIBHIKCHHUS
8.3 PaBHOMepHOE NpAMONIMHENHOE IBUKEHUE
HepaBHomepHoe mnpsimosiuHeiHoe nBkenue. CpemHsis
8 8.4 W MTHOBEHHas CKOPOCTh Tella MPH HEPaBHOMEPHOM
JIBUKCHHAH
g5 VYckopenue. PaBHOyCKOpEHHOE MIPSMOJIMHENHOE
' JIBUKCHHE
8.6 CBobOoanoe nagenue. OneITh [anmunes
97 PaBHOMepHOE nBMXKEHHME MO OKpyXHOCTU. llepuon u

yacToTra oOpareHus. JInHEHas W yrioBas CKOPOCTH.




LleHTpOCTpEeMUTENLHOE YCKOPEHHE

8.8 [Tepssiii 3akoH HproTOHA
8.9 Bropoii 3akon Herotona
8.10 Tperuii 3akon Herotona
8.11 [TpuHIUIT CYynepno3uIuu CUl
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cuila TpeHMs: CHJIa TPEHHs CKOJIbKEHUS, CHJIa TPEHUs
' MOKOS, PYTHe BUAbI TPEHUS
S 14 Cuiia TsDKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS.
' YckopeHnue cBOOOAHOTO MaJACHUS
%15 JBuwxenne  muaner  Bokpyr  Comnma.  IlepBas
' KocMuyeckasi ckopocTb. HeBecomMocTh U nieperpys3ku
216 PaBHOBecue maTepuaibHON TOYKU. AOCOIIOTHO TBEPAOE
' TEJI0
%17 PaBHOBecue TBEpHOrO TEIa € 3aKPEIUIEHHOW OCHIO
' BpaieHusi. MoMeHT cuibl. LIeHTp TsokecTn
8.18 Nwmnynec Tena. M3mMenenue umnynbca. UMnynbce cuiibl
8.19 3aKOH COXpaHEHMs UMITYJIbCa
8.20 PeaxkTtuBHOE ABMKEHUE
8.21 Mexanunueckasi paboTa 1 MOIIIHOCTb
827 PabGora cun Tsxectw, ynpyroctw, TpeHus. CBA3b
. SHEPTUU U PaboThI
823 [loTenuunanpHass SHeprus Tejna, NOAHATOrO  HAaJ
' MMOBEPXHOCTHIO 3eMJIH
8.24 [ToTentmanpHas YHEPTUS CKATOUN MPYKUHBI
Kunernueckas »sHeprus. Teopema 0 KHHETHYECKOW
8.25
SHEPIUH
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPTUH
[IpakTudeckue pabOTHI:
Onpenenenue cpefaHeil CKOPOCTH CKOJIbKEHUsI Opycka
8.27 WU JBWKEHUS IIApUKa [0 HAKJIOHHOM IJIOCKOCTH.

OmnpeneneHue yCKOpeHUsl Tela NMPU PaBHOYCKOPEHHOM

JBIDKEHHH 0 HAKJIIOHHOM IIJIOCKOCTH.




HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHH IpU
PaBHOYCKOPEHHOM JIB)KEHUHU 0€3 HaualbHON CKOPOCTH.
[IpoBepka rumoTe3bl: €clu IpPU PaBHOYCKOPECHHOM
JBIDKEHUM 0€3 HayalbHOW CKOPOCTH IIYTH OTHOCSATCS
KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYHOILUE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCMOCTH CHJIbI TPEHUSI CKOJIb)KEHUS
OT CWJIBl HOpMalbHOro JaBieHus. OrmnpeneneHue
KodpduuueHTa TpeHus ckKoabxeHus. Omnpenenenue
KECTKOCTU TMpyxkuHbl. OrnpeneneHue padOThl CHIIBI
TPEHUS TpU PABHOMEPHOM JIBUXKEHMH Tella IO
TOPU30HTANILHOM MOBepXHOCTH. OrnpeneneHue padoThl
CHJIBl  YOpyrocTh  Ipu  HoabéMe  Ipy3a  C
WCTOJB30BAHUEM  HETOJABIKHOTO U IOJBUKHOTO

OJIOKOB

dusznyeckue SBICHUS B IpUupoAc: NPUIHUBBI U OTJIUBEI,

8.28 nBukeHue I1uiaHeT COJHEYHOM CHUCTEMbI, PEaKTHUBHOE
JBMKCHUE KUBBIX OPTaHU3MOB
870 TexHuyeckne  ycCTpOWCTBAa:  CHUAOMETP,  JATYHKH

IIOJIOYKEHUSI, PACCTOSIHUA U YCKOPEHUs, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe neuxenne. OCHOBHbIE XapaKTEPUCTUKH

> KoJie0aHM: Iepuo/I, YacTOTa, aMILIUTY1a
99 Marematnueckuit 151 IPY>KUHHBIN MAasITHUKHU.
' [IpeBparenue sHepruu npu KoaeOaTeIbHOM JABHKEHUN
93 3aryxatomue koyieOaHusa. BwIHYyXJIeHHBIE KOJIEOaHUS.
' Pe3onanc
Mexannueckre BoJIHbI. CBONMCTBa MEXAHUYECKUX BOJIH.
94 [IpononpHble M MONepedHble BOJNHBI. JlJIMHA BOJHBI U
' CKOpPOCTb €€ pacrpocTpaHeHHsl. MexaHUUeCKHUe BOJIHBI
B TBEP/IOM Telle, CECMUYECKUE BOJIHBI
9.5 3ByK. ']pOMKOCTB M BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Nnudpa3Byk u yabTpa3Byk
9.7 [IpakTrueckue pabOTHI:




OmpeneneHne YacTOTBl M TMepuoAa  KoJieOaHWH
MAaTEMAaTUYCCKOI'O MasiTHUKA.

OmpeneneHne YacTOTBI M MepuoAa  KoJjieOaHWH
NIPY>KUHHOI'O MasiTHUKA

HccnenoBanue 3aBUCUMOCTH — MepuUoja  KOJeOaHUMA
IIOABCUICHHOTO K HHUTH I‘py321 OT JIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH — MepuUoja  KOJeOaHUMA
MPY’>KUHHOTO MasiTHHKa OT Mmacchl rpy3a. I[Iposepka
HE3aBUCHUMOCTH nepuoja Konebanuit rpys3a,
IIOABCHICHHOI'O K HHUTH, OT MAacCCHI I‘py33, nu )KéCTKOCTI/I

npyxuHsl. I3Mepenue yckopenus cBOOOAHOTO NaieHUs

dusznueckue SIBICHUS B npupoac: BOCIIPUATHEC 3BYKOB

9.8 KUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMHYECKHUE BOJIHBI,
I[yHAMH, 9XO
99 TexHuueckue yCTpOKMCTBa: 3XOJOT, HCHOJIb30BAHUE

yIBTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DONEeKTPOMarHuTHOE 1oJie. DJIEKTPOMArHUTHBIE BOJIHBI.

101 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
10.2 [IIxana >7€KTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas npupoja csera. CKOpOCTb CBeETa.
' BonHoBBIE CBONICTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3yueHne CBOMCTB  DJJIEKTPOMArHUTHBIX BOJH €
MTOMOIIIbI0 MOOHMIIBHOTO TeledoHa
duznyeckue SBICHUS B HpuUpoje: OHOJIOTHYECKOoe
10.5 JeiicTBHE BUJUMOTO, yABTPauOIETOBOIO u
PEHTI€HOBCKOI'O N3JIy4eHUN
10.6 Texauueckune YCTpOMCTBA: HCIIOJIb30BAaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJI1 COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
. 11.1 JlyueBast monens cBera. MicTouHuKH cBETa
11.2 [IpssMOnMHENHOE PaCIIPOCTPAHEHHUE CBETA
11.3 Otpaxenue csera. [Inmockoe 3epkano. 3akoH OTpakKeHHUs




CBC€Ta

HpeJ'IOMJ'ICHI/Ie cBeTa. 3aKoH IpeIOMIICHUS  CBETA.

H4 [TonHOE BHYTpEHHEE OTpaXKEHUE CBETA
11.5 Jlunza. Xop jiydeii B JIMH3E
116 OnTuueckast cucrema Qoroanmnapara, MUKPOCKONA H
' TEJIECKOIa
117 I'maz kak onrudeckas cucrema. biauzopykocTs u
' JATbHO30PKOCTh
118 Paznoxenne Oenoro ceera B criektp. OnbiTel HeloToHA.
' CnoxxeHue cieKkTpalnbHbIX IBETOB. Jlucnepcus ceera
[IpakTuueckue pabOTHI:
UccnenoBanue  3aBUCUMOCTH  yIJla  OTPaKEHUS
CBETOBOTO JIy4a OT YIJIa MaJICHHUS.
N3ydyeHne XapaKTepUCTHK HW300paKCHHS TPEIMETa B
IIJIOCKOM 3€pKalie.
HccnenoBanue  3aBUCUMOCTH  YIJIa  MPEIOMJICHUS
CBETOBOTO JIy4a OT yIJia MaJeHHs Ha TPAHULE «BO3IYyX —
11.9 CTEKJIOM.
[Tonydyenue u300pakeHHil C TOMOIIBIO COOMparOIIei
JIUH3BIL.
Omnpenenenre (OKYCHOTO PACCTOSHHUSI W ONTHYECKOU
CHUJIBI COOMPAIOIIIEH JTUH3HI.
OMnBITHI IO PA3JIOKEHUIO OEJIOT0 CBETa B CIIEKTP.
OnbITBl TO BOCTIPHUATHIO IIBETA MPEIMETOB MPH HX
HaOII0/IEHUH Yepe3 I[BETOBbIE (PUIBTPHI
duznueckue ABieHUS B npupoze: 3atmeHuss ConHua u
11.10 JlyHbl, 1IBETa Te€J, ONTHYECKHE SIBJICHUS B atMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
T Texuuueckue yCTpOMCTBA: OYKH, MEPUCKOIIL,
' (dboToanmapar, ONTHIECKUE CBETOBO/IBI
KBAHTOBBGIE ABJIEHUA
1 121 Onpitel Pezepdopma u mmaHeTapHass MOJENb aTroMa.
' Mogens aroma bopa
12.2 Hcnyckanve u morionieHue cBera aToMoM. KBaHTHI.




JIuHeityaTbie CIEKTPhI

12.3

PanuoakTtuBHOCTE. Anb(da, 6eTa- 1 raMMa-u31ydeHHs

12.4

Crtpoenue aromHoro sapa. Hykinonnas Mozens

aTOMHOTO siapa. M3oTonsl

12.5

PaguoaxTtuBHble npeBpameHus. Ilepuon nomypacnana

ATOMHBIX AOEP

12.6

H,I[epHBIC pCaKIuu. 3aK0HBI COXpAaHCHUA 3apAa0BOIro U

MaCCOBOI'O YHUCCII

12.7

3Hepr1/151 CBs3U aTOMHBIX ALCP. CBs13b MaccChl U OHCPIUuun

12.8

Peaknun cuntesa u nenenus saep. Mctounuku sHepruu

CouHiia 1 3831

12.9

Snepnas oHepretuka. JlelicTBUE  PpagMOAaKTHBHBIX

I/I3J'Iy‘-I€HI/If/'I Ha JXUBBIC OPraHU3Mbl

12.10

[IpakTuueckue padbOTHI:

HaGntoneHue CIUIOIIHBIX M JMHEHYATBIX CIEKTPOB
U3ITy4EHUs.

HccnenoBanue TPEeKOB: M3MEPEHHE SHEPIUU YACTHIIBI
10 TOPMO3HOMY TyTH (110 (hoTOTpadusiM).

N3mepenue paaroaktuBHOro (hoHa

12.11

dusnueckue SBICHUS B IPUPOJE: ECTECCTBEHHBIN
PaauOaKTUBHBIN ¢oH, KOCMHYECKHE Jy4H,
PagUOAKTUBHOE H3JIyYEHUE IPUPOAHBIX MHUHEPAIIOB,
JEUCTBHE PpAJNOAKTUBHBIX W3JIIYYEHUH HAa OpraHu3M

YCJIO0BCKa

12.12

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJIMBUYAJIBHBIA TO3UMETP, KaMepa Buinbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu  QU3MKM B HAy4yHOM  KapTUHE  MHUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBS3H
MU TO03HAaBa€MOCTH SBJIICHUH MPUPOJbI, O POJIM SKCIEPUMEHTA B
¢usuke, o cucremMooOpasymomeld ponun (U3MKH B pPa3BUTHH
€CTECTBCHHBIX HayK, TEXHHKH M TEXHOJOTui, 00 3BOIIOLUHU
(UBHMYECKUX 3HAHMM M WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOMU
KapTUHE MHUpPA, O BKIAJE POCCHUICKUX U 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IOJE), O JBHUKEHUU Kak
crocobe CyI1ecTBOBaHUsl MaTEPUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHS BEIIECTBAa, O (M3MYECKOH CYIIHOCTH SIBJICHUIH MPUPOIBI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarouTHBIX H KBaHTOBBIX);
YMEHUE pa3inyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX JAHHOC q)HBH‘IeCKOC SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHNE U3YYEHHBIX (PU3MUECKUX SBICHUIN
B OKpyxXxaromieM MHPE, BbLIACIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBAaMM MOHSITHMNHOTO araapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/I3I/IKI/I M HCIIOJIB30BAHUC HX IJId PCHICHUA y‘IC6HI>IX 3aaa4,
YMCHHUE XapaKTCpU30BaATb CBOMCTBaA TCI, (I)I/ISI/ILICCKI/IG SABJICHUA H

MPOIIECCHI, UCTIOJIB3YsI PYyHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUAA,

HCIIOJIb3Y (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

BnageHue ocHOBaMH METOJOB HAy4YHOTO TIO3HAHUS C Yy4ETOM
cOOJIOIeHHsT TPaBWJI O€30MaCHOTO TpyAa: HAOIIOACHUE (PU3HMUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 0OOpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3YIbTAThI, (HOPMYITHUPOBATH BBIBOIBI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHUE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO COOMpPaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIUUCIATH
3HAYEHUE BEJIIMYMHBl U AHAIU3UPOBATH IOJYyYEHHBIE PE3YJbTaThl C
Y4€TOM 3a/IaHHOU MOTPEIHOCTH PE3yIbTaTOB U3MEPEHHUI;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh AKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  IPEACTaBIATH
MOJIyYEHHBIE 3aBUCUMOCTU (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOMCTB  (PU3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOJICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO siipa) U YMEHHE NPUMEHSTh UX IS

00BACHEHHS (1)I/IBI/I‘ICCKI/IX IMpouecccoB

YMmeHue oOBSCHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
qyucie M B KOHTEKCTE CHUTyalUHd MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (1)H3I/I‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMeHue pemarh pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (PHU3UIECKUE
BEIMYMHBI, B YaCTHOCTH, 3alMChIBaTh KpaTKOE YCJIOBHE 3ajayH,
BBISIBIISITh  HEJIOCTAIOININE JIaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIIBI,
HEoO0XouMBbIe I €€ pelIeHus], UCI0JIb30BaTh CIIPAaBOYHbIE JTaHHbIE,
MPOBOJUTHh PACYETHI U OICHWBATH PEATUCTHYHOCTH IMOIYYSHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYMHBI; YMEHHE OMpPEIeNsATh Pa3MEepHOCTh

(bu3nYeCcKOil BETMYNHBI, TOTYYEHHON IPU PEeIIEHUH 3adaun

YMmenune XapaKTCPU30BaThb IMMPHUHIMIIbI HeﬁCTBHSI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOIECCOB MO0 UX OIMUMCAHUIO, UCIIOJIB3YSA 3HAHUA O

CBOMCTBaX (I)I/I3I/I‘-ICCKI/IX SBICHHUH U HCO6XOI[I/IMBIC (I)I/I3I/I‘-IGCKI/IC




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAHUS O (U3MYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111 oOecrmeyeHHss ©O€30MacHOCTH — TNPH
oOpamieHUn ¢ OBITOBBIMH  TNIpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbSI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUE
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpPEACTaBICHUS HHPOpMALUU
(U3UYECKOTO COJIEp)KaHUS C HCIOJIB30BAaHUEM HH()OPMAIIOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTENBHBIX ~ MCTOYHUKOB,  YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bu3MYECKOT0 CONEep:KaHus, CIPaBOUYHBIE MaTepuajbl, PECYpChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  IIpeoOpa3oBaHUSA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyI0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIE M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKUX MCTOYHHUKOB




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

MEXAHUWYECKUE ABJIEHUA

1.1

Mexanuueckoe JBWKeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.

OTHOCHTENHLHOCTD JABWKCHU A

PaBHOMepHOE U HepaBHOMepHOe aBuxkeHHe. Cpenusis ckopocTh. Popmyna Juis

1.2 BBIYUCIICHHSI CpeTHEH cKopocTu: v = S/t
PaBHOMEpHOE MPSIMOJTMHEHHOE JBMKEHHE. 3aBUCUMOCTh KOODPJMHATHI TEJa OT
BPEMEHH B CIy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO JBIKCHHUS:
13 (1) =x,+ut
I'padukn 3aBUCHMOCTH OT BpPEMEHH JJIsi TNPOSKIHH CKOPOCTH, IPOCKINU
HepeMeIICHHsI, MYyTH, KOOPIUHATH TPU PABHOMEPHOM IPSIMOJUHEHHOM
JIBIDKCHUN
3aBUCHMOCTh KOODJHMHATHI Telda OT BPEMEHH B CJIy4ae pPaBHOYCKOPEHHOTO
NPSMOJIMHEHHOTO JIBHKCHUS:
2
Sp(f) = Vo, # I+ a * ;
2
@dopMysbl Ui TPOCKIUHU TEPEMEIICHUS, MPOCKIIMA CKOPOCTH M IMPOCKIIUU
YCKOpEHHS IPY PaBHOYCKOPEHHOM TPSMOJIMHEHHOM JIBUKCHUH:
2
1.4 s. (D=0, t+a,- % .
U.\'('f) =Up, T4, L,
a,(f) =canst,
UI.‘(: - lez =la,s,
I'padukn 3aBUCHMOCTH OT BPEMEHH Uil MPOCKIWU YCKOPEHHsS, MPOCKIUH
CKOPOCTH, TIPOCKIIUH TMEPEMEIICHUS, KOOPAWHATHI IPH PABHOYCKOPEHHOM
NPSMOJMHEHHOM JBHKCHUH
CBoOoaHoe maneHue. GopmyIibl, OMMCHIBAIONIME CBOOOJHOE MAJCHUE Tela IO
1.5 BEPTHKAIN (IBM)KEHHE Tella BHU3 WM BBEPX OTHOCHUTEIBHO TMOBEPXHOCTH

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




MPOCKIIMA CKOPOCTH ¥ KOOPIWHATHI TP CBOOOJHOM TAJEHUU Tejaa TI0

BEPTUKAIH

CkopocTh pPAaBHOMEPHOI'O JBMJKEHHUs Tejla 10 OKpyxkHocTu. Hampaienue
CKOpOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH Ye€pe3 paguyc OKPYNKHOCTH U TEpPUO]

oOpareHus:
U= iMR
T
16 LentpoctpemutenbHoe yckopenue. Hampapienue 1EHTPOCTPEMUTEIBHOTO
yckopeHusi. @opMyiia sl BBIYUCICHUS YCKOPEHUS:
p
_w
WTR
®dopMyita, CBSI3bIBAIOIIAS IEPUO] M YACTOTY OOpaIeHUs:
V= 1
T
Macca. ITnotHocTs BemecTBa. Popmyiia JJ1sl BBIYUCICHUS TTIOTHOCTH:
1.7 _m
V
1.8 Cuita — BektopHas ¢puzuveckas BennuuHa. CIoKeHne Cuil
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBIeHHOCTh BEKTOpA YCKOPEHHUSI TeJla U BEKTOpa CUIIbI, ICUCTBYIOIIEH Ha
TEJ0
B3anmopeinicteue ten. Tperuit 3akoH Herorona:
1.11 _ -
Fy q=-F
TpeHue Mokosi U TpeHHUE CKONbXeHUs. PopMyIna AJis BBIYUCICHUS MOIYJIS CUJIBI
1.12
FIP =L-N
TPEHUS CKOJIbKEHUS:
Hedopmarust Tema. Yopyrue u Heynpyrue nedopMainuu. 3aKOH YIpyroi
1.13 nedhopmaruu (3akoH ['yka):
F=k-Al
1.14 Bcemupnoe taroreHue. 3aKOH BCEMUPHOTO TSTOTEHUS:




my -1,
F=Gg.—1 2
'L
Cuiia TsbkecTu. Y CKOpeHue CBOOOIHOTO NaJCHUSI.
®opmyna a7 BEIYUCICHUS CUJIbI TSKECTH BOIM3H noBepxHocTH 3emn: F = mg.
JBrxenue manet Bokpyr Connna. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

Nmitynbe Tena — BekTopHas (u3uvecKas BeTuIrHa.
p=mi

I/IMHYJ'IBC cucteMsl Ten. I3mMeHeHune HUMITYJIbCA. HMHy.]'IBC CHJIBI

1.16

3akoH COXpAaHCHHUA UMITYJIbCA IOJIA 3aMKHYTOﬁ CUCTCMBI TCII:
D=0, i, U, =const

PeaxkTuBHOE NBUKEHUE

1.17

Mexannueckas pabota. @opmyna st BEIYUCICHHS paOOThI CHITHL:

A=Fsooscx

A
N= ;
Mexannueckas MOIIHOCTH:

1.18

Kunernueckas u MNOTCHIMAJIbHAs SHCPIrus. CDOpMy.]'Ia JJIA BBIYUCIICHUA

KHUHETUYECKOMH OHCPIuu:

H!U'z
Bem g

TeopeMa 0 KMHETHYECKOMN OHCPIHUHU. q)OpMy'J'Ia JJISA BBIYUCIICHUA HOTCHHH&HLHOﬁ

SHEPIruu TCjia, MOAHATOIO

HaJ 3eMIIEH:

E,= mgh

1.19

Mexanunueckas OHEPIuAi:
E=E;+E,

3aKOH COXpaHEHUsI MEXaHNYECKOM dHeprun. @opMmyiia sl 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBUE CUJI TpEHUS: £ = const.

IIpeBpalieHre MEXaHMYECKOW SHEPTUH IIPU HAJTMYUU CUIIBI TPEHHUSL.

1.20

[IpocTeie MeXaHU3MBI. «30J0TOE MPABUIIO» MEXAHUKH.
Preruar. MomeHT cuiiel: M - Fl.

VYcioBue paBHOBECHS pbluara:




M +M +..=0
[TonsukubIi 1 HenoABWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,

n= Anonesnas
A‘S&TI:E"IBEE&H

JlaBnenue TBEPAOTO TENA.

dopMyia i1 BBIYMCIICHMS JABJICHUS TBEPIOIO Tena:

p= F
S
1.21 JlaBnenue raza. ATMocdepHoe JaBieHue.
I'unpocraTtuyeckoe qaBieHNE BHYTPU KUIKOCTH.
®opmyna 1751 BBIYUCICHUS TABJICHUS BHYTPU KUIKOCTH:
P=pgh+Dp,
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc
3akon Apxumena. DopMmyna IS ONPENEICHUS BBITAIKUBAIOIICH CHIIBI,
JIEHCTBYIOLLEH Ha TEJO, NOTPYKEHHOE B AKUIKOCTh WM ras3:
1.23
Fag =PEV
VYcnosue miaBanus tena. [lnaBanue cy1oB u Bo3ayxoIiaBaHUe
Mexannueckue KojebaHus. AMIUIMTYJa, TEpUOJ M dYacToTa KoJIeOaHHil.
1.24 1
V= ?
®dopmyiia, CBSI3bIBAIOLIAs YACTOTY M MEPUO/T KOJIEOaHU:
125 Marematnueckuii M TNpPYKUHHBIM MasATHUKHA. [IpeBpalieHue >SHeEpruu mpu
K0JIeOaTeIbHOM JIBUKEHUHU
1.26 3aryxatomue konedanus. BeiHyxieHHble Konebanus. Pe3onanc
Mexannueckue BosiHBL. [IponosibHBIE M moONEpeyHble BONHBI. J[JIMHA BOJIHBI H
1.27 ;
. h=v-T
CKOPOCTb PacIpOCTPAHEHHUS BOJIHBI:
128 3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’k€HHE 3BYKOBOH BOJIHBI HAa T'PaHMIIE
IBYyX cpell. IHppa3ByK U ynbTpa3ByK
IIpakxmuueckue pabomoi
W3mepenue cpenHell IUIOTHOCTH BEUIECTBA; apXHWMEIOBOM CHIIBL; KECTKOCTH
1.29 NPYXUHBL; KO3(PUIEeHTa TPEHUsS! CKOJIbXKEHHUS; pabOThl CHIIBI TPEHHS, CHIIbI

YIPYTOCTH; CPEIHEW CKOPOCTH JBHMXKEHHs OpycKa MO HAKJIOHHOW IJIOCKOCTH;

YCKOpEeHHs OpycKa MpH JBIKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI H




nepuojia Kosue0aHMH MaTeMaTH4eCKOr0 MasTHHMKA; YacTOThl U IepHoja
KoJIEOAHUH TPYKMHHOT'O MasiTHUKA; MOMEHTA CHJIBI, JCHCTBYIOIErO Ha phlyar;
paboThl CWJIBI YNPYrOoCTH MPH MOIBbEME Ipy3a C MOMOILBIO HEMOABHKHOIO
0J10Ka; pabOTHI CUJIbI YIPYTOCTH MPU NOABEME Ipy3a ¢ IOMOIIbIO MOJBUAKHOIO
OJ0Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEAOBOM CHIIBI OT 00BbEMa MOTrpyKEHHON
YacTH TeJa U OT IUIOTHOCTH JKUAKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOLICH CHIIBI
OT MAacChbl TeJa; CUIbI TPEHUS CKOJIbKEHUS OT CUJIBI HOPMAJIbHOTO AABJICHUS U OT
poJla IIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOIIEH B IPYKHHE, OT CTEINEHU
negopManuu MpYKUHBI, YCKOPEHUsI OpycKa OT yrijla HaKJIOHA HaIlPaBIISIOMICH;
nepuojia (4acToThl) KoeOaHUH HUTSHOIO MasTHUKA OT JUIMHBI HUTHU; IEpPHOJA
KOJICOAHUH TMPY)KUHHOTO MAasTHUKA OT MAacChl T'py3a U KECTKOCTH TPY>KUHBI;
UCCIICIOBAaHME HE3aBUCUMOCTU IepHoja KoyieOaHUH HMUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS phluara

1.30

QDusuueckue s6neHUs 6 npupoode: TPUMEPHl JBUKEHHUS C PA3IUYHBIMU
CKOPOCTSIMU B KHBOU M HEXKUBOU MPUPOIE, NEHCTBUE CHIIBI TPEHUS B IPUPOAC U
TEXHUKE, TPUIUBBI W OTJIMBBL, JBIKEHHE TUIaHET (COJIHEUYHON CHCTEMBI,
PEaKTUBHOE TBUKEHHE KUBBIX OPraHU3MOB, PbIYard B TEJIE YEIOBEKa, BIUSHUE
aTMOC(EepHOTO JaBJICHUS HA >KUBOW OpraHW3M, IUIAaBaHHE pbIO, BOCIPHUITHE

3BYKOB XUBOTHBIMHU, 3CMJICTPSICCHUC, celicMuuecKue BOJIHBI, HYHAMH, 3XO

1.31

Texnuueckue ycmpoucmea: CHUIOMETP, NaTYUKU MOJOXKEHMS, PACCTOSHUSA U
YCKOPEHHUs, TUHAMOMETp, TOJIIMITHUKN, PAaKeTbl, pbluar, TIOABIKHBIA H
HEMOJABIKHBIA OJIOKM, HAKJIOHHAs IUIOCKOCTh, MPOCTHIE MEXAaHU3MbI B OBITY,
cooO0IIaroIMecs: COCy/Abl, YCTPOWCTBO BOJONPOBOJAA, TMAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBONH HAcoC, apeoMeTp, 3XOJIOT,

HCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

TEIUJIOBBIE ABJIEHUA

2.1

OcCHOBHEBIC ITOJIOKCHHUA MOJICKynS[pHO-KHHCTH‘{eCKOfI TCOpHUU CTPOCHUA
BCIICCTBA. MO)ICJ'II/I TBép)IOFO, KHUAKOT'O U ra3oo6pa3Hor0 COCTOSIHUI BCIICCTBA.

Kpucrannmmaeckue u amopdabie Tena

2.2

HBI/I)K@HI/IG JacTull BCIICCTBA. CBi13p CKOpOCTH  ABHMIXKCHHUA YacTUl C

Temrneparypoil. bpoyHoBckoe nBmxenue, mudpdy3us

23

CMayuBaHue U KalmUJUTSIPHBIC ABJICHUA

24

Tenopoe paciiipeHuC 1 C:XaTue

2.5

TennoBoe paBHOBecHE




2.6

Buytpennsis sneprus. Pabora u Teruionepenadya Kak CHOCOObI HM3MEHEHHS

BHYTPEHHEH 3HEPrun

2.7

BI/II[BI TCIUIonepeaavyu: TCrIonpoOBOJHOCTb, KOHBCKI WA, U3JIYYCHHUC

2.8

Har PEBAHUC )51 OXJIAXKICHHUC TCII. KomnugectBo TCIIJIOTHI. VY nenpHas

TEIUIOEMKOCTD:

O=am(t,—1)

2.9

3aKoH COXpaHCHUA SHCPIrurM B TCILUIOBBIX IIpOHECCax. YPaBHCHI/Ie TCIIJIOBOI'O

OayaHca:

O +0, +..=0

2.10

Hcnapenue u konaeHcauus. 3MeHeHHME BHYTpPEHHEH »HEpruM B IpoLecce
WUCIIApEHUsI M KOHJAEHcauuu. KumneHue IKUAKOCTH. YAenbHas TeroTa

napooOpa3zoBanus: L = O/m

2.11

BnaxHocTb BO3yXa

2.12

IInaBnenue wu KpucTaJuiu3anusi. HN3MmeHeHue BHYTpeHHeﬁ OHCPIrun IIpu

IJIABJICHUU U KpUCTAJJIM3allN. YILCJII)HaH TCIJIOTA I1JIaBJICHUA

2.13

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:
q=Q/m

2.14

[Tpuniuns! paboTs! TemnoBbix apurarenei. KITJI teruioBoro asuratens

2.15

Ilpakmuueckue pabomul

W3mepeHne yaenbHON TEIIOEMKOCTH METAIIMYECKOro LWIMHAPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEeHHOT0 BOJONH KOMHATHOM TemmepaTypbl (UKCHUPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HarpeTbli MWIMHAP; KOJWYECTBA TEIJIOTHI,
OTJJaHHOT'O HAarpeThiM LMIUHAPOM, MOCJIE OIyCKaHUs €ro B BOJY KOMHATHOHN
TEMIEPATYpbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/AYXa; YJEIbHOW TEMJIOTHI
I1aBleHuss Jipga. MccinenoBaHue W3MEHEHHUs TEMIIEpaTypsl BOJBI  IIPH
pa3IMYHBbIX YCJIOBHUSX; SBJIIEHUS TEMJIOOOMEHA MpPU CMEUIMBAHUHU XOJOTHOW M

FOqueﬁ BOJBI; IIpOo1ieCCa UCIIAapCHUA

2.16

Qusuueckue A6neHUa 6 npupode: TOBEPXHOCTHOE HATSKEHME M KalWILISPHbBIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue ColiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30oBaHUE POCHI, TyMaHa, HHesl, CHera

2.17

Texnuueckue ycmpoﬁcmea: KalmnJUJIIPBI, IIPUMCPBI UCITIOJIb30BAHUA KPUCTAJIIIOB,




KHUJIKOCTHBIM TEPMOMETp, NaTYUK TeMIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS

JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOUHA, JABUraTelb BHYTPEHHETO

CropaHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 DunekTpusanusd Teil. [[Ba Buja slIeKTpUUeCKUX 3apsioB
3.2 B3aunmoneiictBue 3apskeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHHUS JICKTPUUYECKOTro 3apsiia
34 Onektpuueckoe mnozne. Hanpsok€HHocTh  3sekTpuueckoro mnoiid. [IpuHnmn
' CYNEPIIO3UIINH JICKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snextpuueckux 3apsaoB. JlelicTBHE SIEKTPUYECKOrO IIOJIS Ha
' 3JeKTpUYeCcKue 3apsabl. [IpOBOIHUKY U TUANEKTPUKU
[TocTostHHBINM 3neKTpUUecKuid TOK. [lelicTBus 3nekTpuyeckoro Toka. Cumia Toka.
3.6 Hanpsokenue.
I=q/t, U=A/4
37 DIIEKTPUUYECKOE CONPOTUBIIEHUE. Y ACIIBHOE AIEKTPUUECKOE COITPOTUBIICHUE:
' R =pl/S
3.8 3akon OMa aJis yyacTka aekrpudeckoit nenu: [ = U/R
[locnenoBarenbHOE COEIMHEHNE IPOBOIHUKOB:
1, =1, U=U,+U,. R=R,+R,
3.9 [TapannenbHOE COEUHEHNE TPOBOIHUKOB PABHOTO COMPOTUBIICHUS:
U =Us I=],+1; R="2.
CwmenianHble COeTMHEHUS! TPOBOIHUKOB
3.10 PaboTa 1 MomHOCTb 3nekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jlxoynsa — Jlenna:
3.11 2
O=I"-R-t
312 OneiT Opcrena. MarHuTHOE IMOJi€ OPSIMOTO MPOBOJHHUKA € TOKOM. JIMHMM
' MarHUTHOW MHIYKIIUH
313 MarautHoe TMoJie TMOCTOSHHOTO MarHuta. B3aumoaeincTBHe MOCTOSTHHBIX
. MarHuTOB
3.14 JleficTBHEe MarHUTHOTIO IOJIsS HA IPOBOJAHUK C TOKOM




3.15 OnbiTel @apajnes. SABneHue 35ekTpoMarauTHor nHAyKiuu. [Ipasuio Jlenna
IIpakmuueckue pabomul
W3mepeHue  AIEKTPUUECKOTO  CONPOTHBICHUS  PE3UCTOPA;  MOIIHOCTH
JIEKTPUUECKOr0 TOKA; pabOThI 3JIEKTPUUECKOrO TOKaA.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOMIETO B IPOBOJHUKE

316 (pe3ucTopsl, JIaMIIOUYKa), OT HAIPSHKEHHUs Ha KOHLIAX MIPOBOJHHUKA; 3aBUCUMOCTH

' COIIPOTHUBIICHUS OT JUTMHBI TPOBOJIHUKA, IJIOMIAN €r0 MOMNEPEYHOTO CEYCHUS U

YJIIIbHOTO CONPOTUBJICHHUS.
[TpoBepka mpaBmiia Ui AJIEKTPUUYECKOTO HAMPSHKEHUS MPH TOCIIEI0BATEIIEHOM
COCJMHEHUU IPOBOJHMKOB; IpaBWia Uil CUIIbI 3JIEKTPUYECKOIO TOKa IpHU
[apauIeJIbHOM COEIMHEHUH IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue s6lenHus 6 npupooe: SIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 JIEKTPUUECTBO KMBBIX OPraHW3MOB, MAarHUTHOE IoJie 3eMild, Apeid Mmoiocos,
POJIb MArHUTHOTO TIOJIS TSI )KU3HHU HA 3eMile, OJIIPHOE CUSHUE
Texnuueckue ycmpouicmea: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTart,
CUETUYMK  JIEKTPUUYECKOW  DHEPruH,  3JIEKTPOOCBETUTEIbHBbIE  NPHOOPHI,

3.18 HarpeBaTesIbHbIE AIIEKTPONTPUOOPHI (mpumepsl), INEKTPUUYECKUE
NOPEJOXPAHUTENH, DIEKTPOMArHUT, 3JEKTPOJBUTATENb IOCTOSHHOIO TOKA,
TeHepaTop MOCTOSHHOTO TOKA

3.19 OneKkTpoMarHuTHbIE BOJHBL. [1Ikana 3ekTpoMarHuTHBIX BOJIH

3.20 JlyueBas mojnens cBeta. [IpsiMonnHeliHOe pacpoCTpaHEeHUE CBETa

3.21 3akoH oTpaxeHus cera. [lockoe 3epkaio

3.22 [Ipenomnenue cBera. 3aKOH MPEJIOMIICHUS CBETA

3.23 Hucniepcust cBera

304 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHuE JIMH3BL. OnTuyeckas cuia

' auH3el: D = 1/F

3.25 ['na3 xak ontuyeckas cucrema. OnTuyeckue npruOopsl
Ilpakmuueckue pabomul
W3mepenne onTuyecko Cuibl coOuparoiiei JUH3bI; (OKYCHOTO pPacCTOSIHUS
cobuparonieid JIMH3bI (MO CBOMCTBY paBeHCTBA pa3MEpoB MpenMeTa |

3.26 n300paxKeHusi, KOrja MpeiIMeT paclojio’KeH B JBOMHOM (Qokyce), moKa3aTes

MPEJIOMJIEHUS CTEKJIA.
WccnenoBanue cBoiCTBA M300pakeHUS, TIOJTYUSHHOTO C IIOMOIIBIO0 COOMpAIOIIIEH

JIUH3BI, HW3MCHCHHA (bOKy'CHOF 0 paCcCTodHUAg JABYX  CJIIOKCHHBIX  JIMH3;




3aBUCUMOCTH YyTJia INPEJIOMIICHHA CBCTOBOI'O JTy4da OT yTIJia MMaaACHUA Ha I'paHULC

«BO3YyX — CTCKJIO»

Quzuueckue saenenusi 6 npupode: 3arMmeHus Connua u JlyHbl, nBera Ten,

327 ONTHYECKHUE sBJICHUs B aTMoc(hepe (1iBeT Heba, pedpakius, paayra, MUPax)
308 Texnuyeckue ycmpoticmeéa: OUYKH, TEPUCKOI, QoTroanmapaT, ONTHYECKUE
' CBETOBOJIBI
4 KBAHTOBBIE SABJIEHUA
41 PagunoaktuBHOCTE. Anbda-, Oeta-, raMma-usznydeHusi. Peakuuu anbda-u Oera-
' pacmajna
4.2 OmneiTel Pe3epdopna o paccesnuto anbda-dactuil. [tanerapuas Mozaennb atoma
4.3 CoctaB aTroMHOTr0 sifipa. M3oTornbl
4.4 [Tepuox momypacmnajga aTOMHBIX SAEP
4.5 SnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apSAJ0BOr0 U MacCOBOTO UHCEN
Qusuueckue s6leHUs 6 Npupode. €CTECTBEHHBIM pPaJIMOAKTUBHBINA (OH,
4.6 KOCMHUYECKHE JIydd, PATUOAKTHBHOC W3IIyUCHHUE MPHUPOJHBIX MHUHEPAJIOB,
NeiiCTBUE PaJIMOAKTUBHBIX U3ITyY€HUN HA OPraHU3M YelIOBeKa
47 Texnuyeckue ycmpoticmea: CIEKTPOCKOI, UHANBUAYAIbHBIN 103UMETp, Kamepa

BI/IJ'II)COHa, AACpHad SOHEPreTuka




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 7 knacc/ [lepeimkun .M., IBanoB A.U., AKinOHEpHOE 00IIIECTBO
«3narensctBo «IIpocBemienue»
» dusuka, 8 knacc/ [epeimkun .M., BanoB A.U., AkiinoHepHoe 00111eCTBO
«3narensctBO «IIpocBemienue»
» ®usuka, 9 xknace/ [epoimkun .M., I'yraux E.M., UBanos A.U., [letposa
M.A., Akunonepsoe oomectBo «M3natensctBo «IIpocsemnienue»
METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

7 KIIACC

1.Pabouas nporpamma.

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. @usuka. 7 — 9 Kiaccel
(aBTopbr: A.B.Ilepoiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma o ¢usuke. 7 kiacc/ Cocrt. T.H. Cepruenxo. — M.:
BAKO, 2014, B COOTBETCTBUH C BLIOPAHHBIM YICOHUKOM:

4. Tleppimikun A.B. @usnka. 7 kinacc. Y4eOHUK 171 00111€00pa30BaTeIbHBIX
yapexaennii . M.:JIpoda. 2011

5. Jlykamuk B.M. Co0opHUK BOMPOCOB U 3aaa4 1o ¢puszuke. 7-9 ki1 — M.:

[Ipocsewmenne, 2010. —192c¢.

8 KJIACC

1. PaGouast mporpamma. @usnka. 7 — 9ximacchl: yueOHO-METOUIECKOTO



nocobus /coct. TuxonoBaE.H. — 2-e uzn.,crepeorumn. —M.: JIpoda,2013. —
398,(2)

2. [IporpaMMbl OCHOBHOTO 00111€T0 00pazoBanus. dusuka. 7 — 9 KIaccel
(aBropsl:A.B.Ilepoikun, H.B. ®unonouy, E.M. ['yTHUK).

3. PabGouas nporpamma 1o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUU C BLIOPAHHBIM YUYEOHUKOM:

4. lleppimikun A.B. ®usnka. 7 knacc. Y4eOHUK it 0011eo0pa3zoBaTeIbHBIX
yupexaenuit . M.:lpoda. 2011

5. Jlykamuk B.M. COopHUK BOMPOCOB U 3aaa4 1o ¢pusuke. 7-9 ki1. — M.:
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITEIbHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. Acraxoa T.B. ®usuka. 7 knacc. JJabopatopusie paboTsl. KOHTpOIBHBIE
3aganus. —Caparos:Jlunen, 2014.

8. «KoHTponbHO-u3MepuTeNbHbie MaTepuansl. Gusuka. 7 kiacc/Coct. H.H.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHo-MeToaudeckoe nocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

10.A.B. Ileppimkun @usuka-8ki 2017 M. IIpoda

11.H.B. ®unonosuu Metonuueckoe nocodue 2015 M. Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosATeIbHbIE U KOHTPOJIbHBIE PAOOTHI-8

kiacc 2017 M. lpoda



13.B.B. llaxmartosa ,0.P. llledep Aunarnoctuueckue padbotsl -8 kiaacc 2016
M. Jlpoda

14.A.E. Mapon, E.A. Maposn, C.B. Ilo3oiickuit Coopurk Borpocos u 3amau
2015 M. Ipoda

9 KIIACC

1. PaGouast mporpamma. dusnka. 7 — 9kiracchl: yueOHO-METOTUICCKOTO
nocobus /coct. TuxonosaE.H. — 2-e uza.,crepeornm. —M.: JIpoda,2013. —
398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. @usuka. 7 — 9 Kiaccel
(aBToper: A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PabGouas nporpamma 1o ¢usuke. 7 kiacc/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B COOTBETCTBUHM C BBIOPAHHBIM YICOHUKOM:

4. Tleppiikun A.B. @usnka. 7 kinacc. Y4eOHHK A1 00111€00pa30BaTeIbHBIX
yupexaenuit . M.:Jlpoda. 2011

5. Jlykamuk B.M. CoopHUK BOMPOCOB U 3a1a4 1o ¢pusuke. 7-9 ki1 — M.:
ITpoceemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITEIbHBIE U
KOHTpPOJbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJabopaTtopusie paboTsl. KOHTpOIBHBIE
3aganus. —Caparos:JIunei, 2014.

8. «KoHTponbHO-u3MeputenbHbie MaTepuaiibl. Pusnka. 7 kinacc/Coct. H.W.

3opuH. — 2-¢ u3x.,nepepad. — M.:BAKO, 2013.



9. Mapon A.E. ®usuka. 7 kinacc: yuebHo-MeTonuyeckoe nocoodue/ A.E.
Mapon.- M.: JIpoda, 2011.- 123c.:

KoHTposibHbIE U caMocTOsITeIbHBIE PA00THI MO (pu3uKe. 9 Kacc: K y4eOHUKY
A.B. [leppiikuna, E.M. I'ytHuk «®uzuka 9 kinace» / O.W. I'pomuena. — M.
H3natenscTBO «IOK3ameny, 2014.

Tectol o dusuke. 9 knace: k yueOuuky A.B. Ileppimkuna, E.M. I'yTaHIK
«Pu3uka

9 xnaccey» / O.U. I'pomueBa. — M.: M3narensctBo «OK3ameny, 2010.

duzuka. 9 kimacc. TeMaTHuecKHUe TECTOBEIE 3aJaHUs U1 NOoAroToBku Kk [ A. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupouikuna. — SApocnasib: OO0

«Axkanemus pazButus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NMHTEPHET

7 KIIACC

. bubnuoreka — Bcé o nmpeamety «duszukay. — Pexxum gocryma:
http://www.proshkolu.ru

2. BuneoonsiThl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

3. Eaunas xomnekius nudpoBbix 00pa3oBaTeIbHbIX PeCypcoB. — Pexxum
nocryna: http://school- collection.edu.ru

4. NnTepecHble MaTepualibl K ypokaMm (PU3UKH MO0 TeMaM; TECTHI TI0 TEMaM;

HaIJISIIHBIE TTOCOOuS K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru



5. lludposeie oOpazoBaTenbHbIE peCypchl. — PexuM gocryma:
http://www.openclass.ru

6. DIeKTpOHHBIE YU4eOHUKH TI0 Pu3uke. — Pexxum nocryna:
http://www.fizika.ru

8 KJIACC

1. bubmmoteka — Bc€ mo npeamery «dPusnka». — Pexxum noctymna:
http://www.proshkolu.ru

2. BuneoonsiTel Ha ypokax. — Pexum nocryna: http://fizika-class.narod.ru
3. Eaunas xomtekus nudpoBbIx 00pa3oBaTeIbHBIX PECYpcoB. — Pexxum
noctyma: http://school- collection.edu.ru

4. VlaTepecHble MaTepHAIIbl K ypOKaM (PU3UKH 110 TEMaM; TECTHI 110 TEMaM;
HarJIgIHbIE TOCOOMs K ypokaM. — Pexxum goctyna: http://class-fizika.narod.ru
5. lludpossie oOpazoBaTeabHbIE pecypchl. — PexuM qoctymna:
http://www.openclass.ru

6. DNeKTpoHHbIE YyueOHUKH 110 ¢usuke. — Pexxum gocrymna:
http://www.fizika.ru

9 KIIACC

1. BuneoonsiThl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru
2. Enunas xomuteknus mudpoBbIX 00pa30BaTeIbHBIX PeCypcoB. — Pexum
noctyma: http://school- collection.edu.ru

3. aTepecHbie MaTepuanbl K ypokaM (PU3HUKH 110 TeMaM; TeCTHI IO TeMaM;

HaIJISIIHBIE TTOCOOuS K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru



4. Iludpposie 00pa3oBaTeNbHBIC PECypChl. — Pesxxum mocTyma:
http://www.openclass.ru

5. DnexTpoHHBIC YUeOHUKH 10 (pu3uKe. — Pexum moctyna:
http://www.fizika.ru

6.ductanumonnas mkosia Ne368 http://moodle.dist-368.ru/ OTKpBITHIH Kiacc.
CeteBoe oOpazoBaTenbHOE cooOecTBO. http://www.openclass.ru/node/109715
7. Enunas xomtekius udpoBeIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. @enepanbHbIi HEHTP UH(HOPMAIITMOHHO-00Pa30BaATEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UuTtepnet ypok. http://interneturok.ru/ru/school/physics/

10. I'azeTa «1 ceHTsOps» MaTepHuabl o PpU3MKe.
http://archive.1september.ru/fiz

11. Auumanuu pusznueckux o0bekToB. http://physics.nad.ru/

12. Kupas ¢uzuka: obyuaromias nmporpamma. http://www.int-
edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/



