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MNOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IIOJIOKEHUH M TpeOOBaHMIl K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHOW MNPOrpaMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (henepanbHOii pabodeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoOHoro npeamera «Ousukay.

ConmepxaHue mnporpamMmbl 1O (PU3MKE HaIpaBlIeHO Ha (OopMHUpOBaHUE
€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH OOYYalOUIMXCS W OpPraHM3alMI0 H3YyYEHUs
¢u3uKN Ha JAEATETPHOCTHON OCHOBE. B mporpamme mo (Qu3uke y4YHTHIBAIOTCA
BO3MOXKHOCTH y4eOHOro mpeamera B peanusanuu TpeboBanuiit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4EHHUs, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHMsl.

[TporpamMma mo (u3HKe ycTaHaBIUBAET paclpesesieHne yueOHOro MaTepuana
1o rogam oOyudeHus (IO KijaccaM), MpeiaraeT MPpUMEPHYIO MOCIEA0BATEIbHOCTh
U3yYCHHS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJACPXKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJaromMXcCsl.

[TporpamMma mo ¢usuke paszpaboTaHa C LEIbIO OKa3aHUA METOAMYECKOM
MIOMOIIIH YYUTEIIO B CO3/IaHUU pab0oyeil MporpaMMbl 0 Y4eOHOMY MIPEIMETY.

®du3urKa SIBISIETCS CUCTEMOOOPA3YIOIINM JIJIsl ECTECTBEHHO-HAYYHBIX yU4E€OHBIX
IPEIMETOB, MOCKOJIBKY (DU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE MIPOIIECCOB U SBJICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTpOHOMUEH U (pr3ndeckoit reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa, MPEeIOoCTaBiIsIeT Haubosee sSCHbIC
00pa3ipl MPUMEHEHHs] HAYYHOTO METOJ]a TO3HAHMs, TO €CTh CIoco0a MOTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpE OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW I'PAMOTHOCTH U
MHTepeca K HayKe y 00y4aroniuxcs.

N3yuyenne ¢usuku Ha 0a30BOM ypOBHE TMPEANOJAraeT OBJIAJICHUE
CIIEYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEePU3YIOIIUMHU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSACHATH SIBJICHMUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAyYHOTO MCCIIEAOBAHNUS;

e UWHTEPIPETHPOBATh  JaHHbIE W  HWCIOJB30BaTh  HAYYHBIC
JI0Ka3aTeNbCTBA AJIs TOJyYEHUS BHIBOIOB.

[enn wusyuyeHuss (U3MKU HAa YpPOBHE OCHOBHOTO o00IIero oOpa3oBaHUs
omnpenenensl B Konuenuuu mnpenojaBaHust ydyeOHoro mnpenmera «dusuka» B
oOpa3oBarenbHBIX oOpraHu3amnusax Poccuiickoit ®enepamnuu, pearu3yroNIuX
OCHOBHBIE 00111€00pa3oBaTeIbHbIE MPOTPaAMMBbl, YTBEPKAEHHON pelIeHHEM



Komnernn Munucrepersa npocsemienust Poccutickoii @enepanuu (IpoToKoa oT 3
nexadpst 2019 r. Ne [1K-4BH).
ey uzyyenus: pusuKu:

npuoOpeTeHue HHTEpeca U CTpEeMIICHUS OO0yYaroIuxcs K HaydHOMY
U3YyYEHHUIO TPUPOABI, PA3BUTHUE HMX HWHTEJUICKTYyaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (HOPMUPOBAHHE
UCCIIEIOBATENLCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHUs] OCHOB
CTpOEHUS MaTepuu U (pyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;
dopmupoBaHUe TpEACTABICHUNA O PONM (UUKHU I Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  MPEJICTAaBIEHUH O  BO3MOXHBIX  cepax  Oyayuien
npo(hecCUOHANIBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTikeHne JTHX IeJied MporpaMMbl MO (pU3MKe Ha yYpOBHE OCHOBHOIO
o0111ero oOpazoBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a/4a4:

npuoOpeTeHNE 3HAHWH O JUCKPETHOM CTPOCHHHM  BEIIECTBAa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOPETECHUE YMEHUIN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOTYICHHBIX 3HAHHM;

OCBOCHHE METOJOB PCIICHHWS TMPOCTEHINNX pacy€THBIX 3a7a4 ¢
UCITI0JIb30BAaHUEM buznIecKux MOJIeTIEH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBIIOIHATH OIBITHI,
JabopatopHble  pabOThl M AKCIEPUMEHTANIbHBIC MCCJICAOBaHUS C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ MH(popMalmen (HU3NIECKOTO COJEPIKAHMS,
BKJIIOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTKEHUAX (DU3UKHU, aHAIHU3 U
KPUTHYECKOE OLICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu podecCUOHATBLHON AeSTEILHOCTH, CBI3aHHBIMU
c (GUBMKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha usyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B §
kiacce — 68 uacoB (2 yaca B Henmenmo), B 9 kiacce — 102 yaca (3 yaca B Henelio).

[Ipensaraemelii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, YUUTEIb JIeTaeT BbIOOP MPOBEACHHUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM WHIWBHIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTATIBHBIX 3aJIaHUH, MPETaraéMbIX B paMKax
OCHOBHOI'O FOCYJIapCTBEHHOT'0 3K3aMeHa Mo (pu3uke.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Paznen 1. ®u3uka u eé pojib B NO3HAHUYU OKPY:KAIOIIEero MUPA.

®uszuka — Hayka o npupoxe. fABnenHus npuponbl. dusnyeckue SBICHHUS:
MEXaHHYECKHUE, TEMIIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC, 3ByKOBBIC.

®dusnueckne BenuyuHbL. M3Mmepenue ¢usnyeckux BenuyuH. Dusnueckue
npuoopsl. [lorpemnocts n3mMepennii. MexayHapoaHasi cucTeMa €IMHULL.

Kak ¢usuka u [pyrue €cCTECTBEHHbIE HAayKM M3y4yaloT IPHUPOAY.
EcTtecTBeHHO-HAy4YHBI METOJ MO3HAHWs: HAOJIIOJEHHE, MOCTAaHOBKAa HAy4YHOIO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SIKCIEPUMEHT 110 NMPOBEPKE THIIOTE3, 0OBSICHEHNE
HaOmogaemMoro siBieHus. Onucanue PU3NYECKUX SBJICHUN ¢ TOMOILIBIO MOJENEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIE, CBETOBbIE

SBJICHUS.
2. Dusnueckue MpuOOPHI U MPOUEAYpa MPSAMBIX U3MEPEHUI aHAIOTOBBIM U
HU(POBBIM TPUOOPOM.
Jlabopamopnwie padbomoul u onvimol.
1. OmnpeneneHue EHbI AEICHUS IIKAIbl U3MEPUTEIBHOTO MPUOOpa.
2. H3mepenue paccTossHUMN.
3. Msmepenue o0bEMa )XUIKOCTH U TBEPAOTO TENa.
4. OmnpeneneHue pasMepoB MajbIX TeEIL.
5. M3mepenue Temmeparypel HNpU HOMOIIM >KHUAKOCTHOTO TEPMOMETPA H
JlaTYuKa TEMIIEPaTypBl.

6. IIpoBeneHue uccienoBaHus MO IPOBEPKE TMIIOTE3bI: NAIBHOCTH IOJIETA
HIapyKa, MyImEeHHOTO0 TOPU30HTAIBHO, TeM OO0Jbllle, 4eM OOJbIlle BbICOTA
IyCKa.

Pa3nen 2. [lepBoHayaibHbIe CBeIeHUsI 0 CTPOEHUH BelllecTBa.

CrpoeHue BemecTBa: aTOMbl M MOJIEKYJIbl, HMX pa3Mepbl. OnbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenue yactuil BemecTBa. CBs3b CKOPOCTH JBHXKEHHMS 4YacTHUI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumopeiicTBue uwactuil
BEILIECTBA: IIPUTSHKEHUE U OTTAIIKUBAHHUE.

ArperaTHbple COCTOSIHHSI BEUIECTBA: CTPOEHUE Ta30B, )KUAKOCTEH U TBEPABIX
(KkpucTalIMyeckux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIpHbIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabnroaeHue 6poyHOBCKOTO JIBUKEHUS.



2. Habmonenue nuddysun.
3. HaGmionenue  siBieHUM,  OOBACHAIOMIMXCS  MPUTSDKCHUEM  HIIK
OTTAJIKUBAHUEM YaCTHII BEIIECTRA.

Jlabopamopnsie padbomol u onvimot.

1. Ouenka JuaMeTrpa aroMa METOJOM pSAOB (C  HCIOJIb30BAHUEM

dboTtorpaduii).
2. OnbIThI 10 HAOJIIOICHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKEHHUS.
Paznen 3. /IBu:xkeHHe U B3aMMO/IeliCTBHE TeJl.
Mexannueckoe JBH)KeHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBUKECHUE.
Cxopoctb. CpellHsAsI CKOPOCTh MPU HEPABHOMEPHOM ABWKEHHH. Pacuér myTtu u
BPEMEHU JIBUKECHUS.
SlBnenue wuHepnuu. 3aKOH MHEpUMHU. B3anmoAeHCcTBUE TENI KaK NpPUYMHA
W3MEHEHUSI CKOPOCTH JBHWXEHUsS Tell. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIC
o0BEMa BelecTBa.
Cuiia Kak xapakTepucTuka B3aumozeicTBus Tei. Cuiia ynmpyroctd M 3aKoH
['yka. MI3MepeHune cuiibl C MOMOIIBIO AUHAMOMETpA. SIBJIICHUE TSITOTEHUSI U CUJIa
TskecTd. CHila TSKECTH Ha Ipyrux Itanerax. Bec tema. HeBecomocTs. Crioxkenune
CWJI, HAPABJIECHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuia TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B MPUPOIE U TEXHUKE.
Hemoncmpauuu.
1. HaOmrogeHune MexaHUUECKOTO JABMKEHHUS Tea.
2. N3mepeHune cKkOpoCTH NPSMOJIMHEMHOTO JBUKCHUS.
3. HaOmtonenue siBneHUst MHEPIIMH.
4. HabmroneHre n3BMEHEeHHs] CKOPOCTH MPU B3aUMOJICUCTBUH TEJI.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TET.
6. Cno)xeHue CuJji, HalpaBJIEHHBIX 110 OJHOUN MPSIMOiA.
Jlabopamopnwie padbomot u onvimol.
1. OmnpenesieHHE CKOPOCTH PABHOMEPHOIO JIBHKEHUS (IIapUKa B )KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOWIISI U TaK Jlajee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJNBKEHHsSI OpycKa WM IIapuka Io
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTsbKeHHs (Iedopmanun)
MPY>KUHBI OT IPUII0KEHHOM CHUIIBI.

5. ONBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI TPEHUSI CKOJIBXEHHUS OT
Beca TeJla U XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.



Pa3znen 4. JlaBineHue TBEPABIX TeJl, :KUJAKOCTEN U ra3oB.

Hasnenne. CriocoObl YMEHBIIICHHS U YBETTUUCHUs JaBieHus. JaBineHue rasa.
3aBUCUMOCTh JIaBJICHUSI Ta3a OT oO0BEMa, Temmeparypsl. llepemaya naBiieHUs
TBEPABIMU TEJNAMU, KUJAKOCTSIMU WM Trazamu. 3akoH llackans. ITHeBmatnueckue
MalIuHbl. 3aBUCUMOCTh JABJICHUS KUAKOCTH OT IIIyOMHBL. ['HMIpocTaTuyeckuii
napagokc. Coobmrarommecs cocyapl. [ napaBirndeckue MEXaHU3MBI.

ATtmocdepa 3emuin U atmMocdepHoe aaBieHue. [IpUyuHBI CylIecTBOBaHUS
Bo3nymrHONW oOonouku 3emum. Ombit Toppuuennu. M3mepenne aTtMochepHOTo
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOTro JAaBICHUS OT BHICOTHI HaJl YPOBHEM MODS.
[Tpubops! 17151 U13MepeHus: aTMOCHEpPHOTO J1aBJICHUS.

JlercTBrE KUIKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TeJO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BoznyxoriaBanue.

Jlemoncmpayuu.
3aBUCUMOCTb JAaBJIECHUA ra3a OT TEMIIEPATYPHI.

[lepenaua naBiaeHUS KUIKOCTHIO U Ta30M.

Coobmiaroiuecst CoCyabl.

['mppaBnudeckuii mpecc.

[IposiBrieHne eUCTBUSA aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIBI OT 00bEMa MOTPYKEHHOM YacTu Tea
Y TJIOTHOCTH JKHJIKOCTH.

S o

N

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUAKOCTH.
8. YcIIOBHE IUIaBaHUS TEJ: TIJIABAHUE WIIH MTOTPYKEHUE TEIT B 3aBUCUMOCTH OT
COOTHOUIEHHUSI TIJIOTHOCTEU TeJIa U )KUIKOCTH.
Jlabopamopnwie padbomol u onvimol.
1. HccnepgoBaHue 3aBUCMMOCTH Beca Tela B BOAE OT 00bEMa MOTPyKEHHOMU B
JKUJIKOCTh YaCTH Tea.
2. OnpeneneHue  BBITAJIKUBAIOIICH  CHJIbI, JCWCTBYIOIIEH Ha  TENO,
IIOIPYKEHHOE B JKUIAKOCTbD.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CUIIBL, IEUCTBYIOLIEH HA TEJIO
B KHUJIKOCTH, OT MacChl TeJa.
4. OnbITbl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb BBITAJIKHBAIOIIECH  CHIIBI,
NEeUCTBYIOIIEH Ha TEJO B KUIAKOCTU, OT 00BbEMA MOTPYKEHHOUN B KHUIKOCTh
YaCTH TeJla U OT IUIOTHOCTH KHUJIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYMPOBAaHHUE JIOAKH H
OIIpElEIIEHUE €€ IPYy30IOABEMHOCTH.
Pa3znen 5. PaGoTra u MOIITHOCTh. DHEPrusi.
Mexanudeckast paboTa. MOIIHOCTb.
[IpocThie MexaHU3MBI: pbI¥ar, OJIOK, HAKJIOHHAas IUIOCKOCTh. I[IpaBuiio
paBHOBecus poiuara. [I[puMeHeHne npaBusia paBHOBECHS pbluara K 0J10Ky. «30J10Toe



npasmwio» Mexanuku. KITJI mpocteix mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.
Mexannueckass oHeprus. KuHernueckas W TNOTEHIMaNbHAs DJHEPIUs.
[IpeBpalieHrie 0THOrO BUAa MEXAHUYECKOW SHEPTUU B APYTOi. 3aKOH COXPaHEHUS
DHEPIUU B MEXAHUKE.
Jemoncmpayuu.
1. IIpumepbl NpOCTHIX MEXaHU3MOB.
Jlabopamopnsie padbomol u onvimol.
1. Omnpenenenne pabOThI CUIIBI TPEHUS TP PABHOMEPHOM JBUKEHUU TeJIa 10
TOpPU30HTAJIbHOW ITOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHS pblyara.
N3mepenne KII/I HaKTOHHOM TIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKON YHEPTUH.

8 KJIACC

Pa3nen 6. TensioBble siB1eHNS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJIIPHO--KUHETUYECKON TEOPUU CTPOCHHUS
BemiecTBa. Macca W pa3mepbl aTOMOB W MOJEKYJ. OINBITHI, MOATBEPKIAAOIINE
OCHOBHBI€ I0JIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUH.

Mopnenu TBEPAOTrO, JKHAKOTO M Ta3000pa3HOrO COCTOSHHMM BEIIECTBa.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXECHUN MOJEKYJIIPHO--KHUHETUYECKON TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHXKEHUS
yactull. Buytpennsas osHeprus. CrnocoObl H3MEHEHUS BHYTPEHHEH HHEPTUU:
TeIIonepe1aua u coBepiieHrne padboTel. Busl Temmonepeaaun: TemIONPOBOIHOCTD,
KOHBEKIIHS, U3TyUYCHHE.

KonudectBo TemnoThl. YaenbHash TEMJIOEMKOCTh BEIECTBA. TeMI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIIoBoro Oananca. IlnaBneHue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEJIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u kouxaeHcamus. Mcnapenme. Kunenue. YnenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypbl KHIEHUS OT aTMOoC(hEepHOro
JTaBJICHUSI.

BnaxxHocTts Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHas TEIIOTa CrOPaHHUs.

[Tpunuuner pabotsl TermioBeix aBurateneit KIIJ[ TemsmoBoro auratess.
TeruioBple IBUTATENIN U 3ALIATA OKPYKAOLIEH CPEBI.

3aKOH COXpAaHEHUS U IPEBPAIIEHUS SHEPTUU B TEIUIOBBIX MPOIIECCAX.



Hemoncmpayuu.

1.

vk W

HaOmnroneHne OpOyHOBCKOTO JBHIKCHHUSL.

Hab6mronenune nuddysun.

HaOmroieHue siBIICHUH CMaurBaHUS ¥ KalMJLISIPHBIX SBJICHUH.
HaOmnroieHre TerioBoro pacuiupeHust Tel.

V3MeHeHre JaBJICHUS Ta3a MPU U3MEHEHHH 00bEMa W HarpeBaHUM HITU
OXJIQXKICHHH.

[IpaBuia U3MEpEeHUs TEMITEPATYPBHI.

Bupl Terionepeaayn.

OxnakieHue Mpy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepIIeHHH pabOTHl BHEITHUMH CHJIAMH.

. CpaBHEHME TEIUTOEMKOCTEN Pa3IMYHBIX BEILIECTB.

. Habmoienue kunenus.

. Habnrogenue nocrosHCTBa TeMIEpaTyphl PH IUIABJICHUU.
13.

Mopenu TEeIIOBEIX ABUTATEIIEH.

Jlabopamopnwie pabomol u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJIIPHOTO MPUTSKCHUS.
OnBITHI 110 BBIPAIIMBAHKUIO KPUCTAIIJIOB IIOBAPEHHOW COJIM MJIU Caxapa.
OnbITel 110 HAOJIOACHUIO TEMJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiIeHUs Bo3AyXa B OAJJIOHE MITIPUIIA.

OnbITHI, TEMOHCTPUPYIONIUE 3aBUCUMOCTD JABJIICHUS BO3AyXa OT €ro
00BEMa M HATPEBAHMS WIIH OXJIAXKICHHUS.

[IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPyOKE OT TEMIIePaTypHhI.

HaGmronenne wu3MeHeHHsT BHYTPEHHEH »JHEpPruuM Tella B pe3yJbTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJL.

HccnenoBanue siBEHUS TEIIOOOMEHA MPU CMELIMBAHUU XOJIOAHOW U
ropsiue BOJIBI.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJOM  IpHU
TEIMJI000MEHE C HATPEThIM METALTUYSCKUM ITUITUHAPOM.

OnpeneneHue yaenbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne nporecca HCnapeHusl.

OmnpeneneHue OTHOCUTENBHOM BIaKHOCTH BO3/yXa.

Onpenenenue yAeIbHON TEIIIOTHI TJIABJICHUS JIbJA.

Pasznen 7. DiekTpuyeckne U MATHUTHBIE SIBJIEHUS.

OnekTpuzanus Ten. JlBa poja 3JIEKTpUYECKHX 3apanoB. B3ammonencTBue
3apspKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTMYMHBI 3aPSI0B U PACCTOSHUS MEXTY TEJIaMH).



Onextpuyeckoe mnose. Hanpsok€HHOCTh 3nexkTpuyeckoro mois. I[IpuHoun
CYIIEPIIO3ULINU 3JIEKTPUUECKUX MOJIEH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIA 3JIEKTPUUECKUN 3apsl.
Crpoenue aroma. IIpOoBOJHMKM W  JUARJCKTPUKU. 3aKOH  COXpaHEHUS
AIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCJIOBHUSL CYIIECTBOBAHUS JJIEKTPUYECKOrO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AJIEKTPUUYECKOTr0 TOKa (TEIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B )KUJKOCTSIX U razax.

Onektpudeckass uenb. Cuiia  Toka.  DNEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBiieHHE NPOBOJHUKA. Y AEIBHOE CONPOTUBIICHHE BellecTBa. 3akoH Oma
115 yuacTtka uenu. [locienoBarenbHOe U apayiebHOE COEAUHEHNE TPOBOIHUKOB.

PaGota u MONIIHOCTH JJIEKTpUYECKOro Toka. 3akoH JDxoyms—JIeHna.
DneKkTpuYecKre enu U MoTpeOuTenu 3JIeKTpuideckoi sueprun B 0biTy. KopoTkoe
3aMBbIKaHHE.

[TocTostHHBIE MarHUTHL. B3anmoielicTBHE MOCTOSIHHBIX MATHUTOB. MarHuTHOE
nojie. MargutHoe noJie 3eMiIM W €ro 3HadeHue I Kn3HM Ha 3emuie. OIbIT
Opcrena. MarauTHOE MoJie 3JIEKTPUYECKOTO TOKa. [ [puMeHeHne 31eKTpOMaruuToB
B TEXHHUKE. JIeCTBME MAarHUTHOTO TOJISI HA MPOBOAHUK C TOKOM. DJEKTPOIBUTATEIb
IIOCTOSAHHOTO TOKAa. lcCronp30BaHWE DIEKTPOABUTATENIEM B  TEXHUYECKUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

OnbiTel @apanes. SABiaeHue 3JIEKTPOMArHUTHOM MHAYKUIMU. [IpaBuno Jlenna.
DIJIEKTPOreHEPATOP. Cnoco0b1 ITOJTyYEHHUS ANEKTPUYECKOU SHEPI'UH.
DNEKTPOCTAHIIMY HA BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pojJ1a 3JIEKTPUYECKUX 3apsiA0B U B3aUMOJICMCTBUE 3aPSIKEHHBIX TEIL.
Y CTpOUCTBO U JECUCTBUE JIEKTPOCKOMA.
DNEeKTpOCTaTHYECKast UHIYKIIUSI.
3aKOH COXpaHEHUS AIEKTPUUECKUX 3apsI0B.
[IpOBOIHUKH U TUIJEKTPUKH.
MoaenupoBaHue CHUIIOBBIX TUHUHM 3JIEKTPUYECKOTO TTOJIS.
HcTouHNKHM TOCTOSTHHOTO TOKA.
JIeCTBHS NEKTPUIECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUJIKOCTH.
. I"'a30BbIi1 pa3psia.
. I3mMepenune cuiibl ToKa aMIepMETPOM.
. U3MepeHnne 351eKTpuyecKoro HanpsiKeHUsI BOJIbTMETPOM.
. Peocrar u Marazus conpoTHBICHHM.
. BzaumoiericTBre NOCTOSTHHBIX MArHUTOB.
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16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

MonenupoBaHre HEBO3MOXKHOCTHU PA3AEJICHHS TOJTKOCOB MarHUTa.
MoenrpoBaHie MarHUTHBIX MOJIEH TTOCTOSIHHBIX MarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1oJsie Toka. DJeKTPOMAarHmr.

JleiicTBrE MarHUTHOIO NOJISl HA TPOBOJAHUK C TOKOM.
DNEeKTPOABUTATEI IOCTOSHHOTO TOKA.

HccnenoBanre ABIEHUS 3JEKTPOMArHUTHON UHITYKIIMH.

OmneiTel @apajes.

3aBUCUMOCTh HAIlPaBJIE€HUS MHIYKIIMOHHOTO TOKa OT YCIOBHHA €ro
BO3HUKHOBEHUS.

DJEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie padbomol u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpiThl MO HAONIONEHUIO SJEKTPU3AIMHU TeJI HWHAYKIMEH U MpHU
COIIPUKOCHOBEHUM.

HUccnenoBanne JEUCTBUSL JJIEKTPUYECKOTO TMOJISI HA MPOBOJHUKU H
JTIADJICKTPUKHU.

COopka u nmpoBepKa padOThI ITEKTPUIECKOM 1IETTH MTOCTOSIHHOTO TOKA.
N3mepenue u peryimpoBaHue CUIIbI TOKA.

N3Mepenue u perympoBaHre HAPSKCHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pe3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANPSIKECHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTD BJIEKTPUYECKOTO
CONPOTHUBJIEHUSI TPOBOAHUKA OT €ro JJWHBI, IUIOLIAAU MONEPEYHOTO
CEUYEHUS U MaTepHalia.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSLDKEHUW NPU  MOCIEA0BATEILHOM
COEMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia [ CHJIBI TOKa MOPU MAPAUICIBHOM COCIUHECHHHU
pE3UCTOPOB.

Omnpenenenue pabOThI AMEKTPUUECKOTO TOKA, UIYIIEr0 Yepe3 pe3ucTop.
OnpeneneHne MOIIHOCTH — 3JEKTPUYECKOTO TOKa, BBIACIAEMON Ha
pes3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO 4YE€pe3 JIAMIIOYKY, OT
HaNpsHKECHUS HA HEW.

Onpenenenue KII/[ HarpeBarens.

HccnenoBanrie MarHuTHOTO B3aUMOEHCTBUS MOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHuTHOTO TIOJISI TOCTOSTHHBIX MAarHUTOB MPU UX 00bETMHEHNUN
Y pa3JeiICHUN.

HccnenoBanne AeUCTBUSA SJICKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITBL, JIE€MOHCTPUPYIOIIKME 3aBHCHUMOCTh CHJBI  B3aHUMOJEHCTBHUS
KATYIIKU C TOKOM M MarHuTa OT CWJIBI TOKA ¥ HAIIPABJIEHUS TOKA B KaTYIIIKE.

18. MI3yueHune necTBUS MarHUTHOTO I10JIS1 HA IIPOBOJHMK C TOKOM.

19. KoHCTpyHpoBaHue U U3yuyeHue padoThl 3JEKTPOABUTATENS.

20. U3mepenne KIIJI anexTpoaBurarebHONM yCTaHOBKH.

21. OnbITEI TIO UCCJENOBAHUIO SIBJICHHUS JJIEKTPOMAarHUTHOM WHAYKIUU:
VCCIICIOBAHUE W3MEHCHHM 3HAYEHUS WM HAIPaBJICHHWS WHIYKIMOHHOTO
TOKA.

9 KJIACC

Pasznen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBmkKeHHE. MarepuanbHas Touka. (CuctemMa OTcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHXKEHHUS. PaBHOMEpHOE MNPSIMOIMHEUHOE
nBr>keHue. HepaBHoMmepHOe npsMoONUHENHOE JBH>KeHUE. CpelHss 1 MTHOBEHHAs
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JIBUYKECHUU.

VYckopenue. PaBHOyckopeHHOe MpsiMONIMHEWHOE nBMkeHHe. (CBoOoaHOE
najgenue. OnbIThl ['anumes.

PaBHOMepHOE ABMXKEHHE N0 OKpyXHOCTU. [lepumon u vacrora oOparieHus.
JIuneiHas u yrioBast CKOpocTd. LleHTpocTpeMUTENBHOE YCKOPEHUE.

ITepBeiit 3ak0H HeroToHa. Bropoit 3akoH Herorona. Tperuit 3akoH HerotoHa.
[IpuHIMII CYyNIEpHO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: Cujla TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHUE CBOOOJHOIO
najgeHus. J[Buxenue muianetr BOKpyr CosHima. IlepBas kocMuueckas CKOPOCTb.
HesecoMocTh 1 neperpys3ku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPETUIEHHOM OChIO BpalieHusa. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mvmynbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMITyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabota W MOUTHOCTh. PaboTa CHJI TSIKECTH, YIPYTOCTH,
TpeHusi. CBs3b dHEpPruu U padoThl. [loTeHIMaNbHas YHEPTUS Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIManbHast SJHeprusi CxKaTou NpykuHbl. Kunetnueckas
sHeprus. Teopema O KMHETHYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HaGnronenue MexaHU4eCKOro ABWKEHUS Tella OTHOCUTEIHHO Pa3HbIX Te

OTCYETA.
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CpaBHEHHE IyTEW U TPAEKTOPUH IBH>KEHHSI OJHOTO U TOIO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKOPOCTH U yCKOPEHMSI IPSIMOJIMHENHOTO IBU>KECHMSL.
HccnenoBanre NpU3HAKOB PABHOYCKOPEHHOTO JIBHYKEHUS.

HabGnronenue 1BHKEHHS TeJla IO OKPYKHOCTH.

Habnronenne MexaHn4ecKHX SIBJICHUN, IPOUCXOIAIIMX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBMKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHSI TeJa OT MAacChl Tella U JACHCTBYIONICH Ha HETo
CHJIBI.

HabGnronenue paBeHcTBa CHII TPU B3aUMOJECHCTBUN TEN.

M3meHeHue Beca Tena Ipu YCKOPEHHOM JIBUKCHUU.

[lepenada uMmitysbca pu B3aMMOJEHCTBHH TEN.

[IpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOJICHCTBUH TETI.

CoxpaHeHne UMITyJIbCa IPU HEYNIPYTOM B3aUMOJEHCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COIIOTHO YIIPYTOM B3aUMOJEHCTBHH.
HabmtoieHue peakTHBHOTO JIBUYKEHUSI.

CoxpaHeHHre MEXaHUYECKOM 3HEPruu Npy CBOOOIHOM A ICHUH.
CoxpaHeHHE MEXaHNYECKON S3HEPIUU IIPU JBUKEHUH Tea IOJ IEUCTBUEM
IPYKUHBI.

Jlabopamopnsie padbomol u onvimol.

1.

KoHcTpyupoBanue TpakTa JJisi pa3roHa W JajbHEWUIIEro paBHOMEPHOTO
JBH>KCHUS IAPUKA WIIN TEIEKKH.

OmnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKCHUS
[IapyKa M0 HAKJIOHHOMW ITOCKOCTH.

OnpeneneHue yYCKOpEHHs] Tela IMPU PaBHOYCKOPEHHOM JBHKEHHUHU I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBM)KCHUHW 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TIPH PABHOYCKOPEHHOM JBHMXKEHUU 0€3
HayaJbHONW CKOPOCTHM IYTH OTHOCATCS KaK pPsAJ HEUETHBIX 4YHUCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHMSI CKOJIBKEHHUSI OT CHIIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenne KodhHUITMEHTA TPEHUSI CKOJIBKCHHSI.

Omnpenenenue KECTKOCTH NPYKUHBI.

OmnpeneneHue padbOTHI CUIIbI TPEHUS MPU PABHOMEPHOM JBHXKCHHUH TeJIa 10
TOPU30HTAIBHON TOBEPXHOCTH.



10. Onpenenenue pabOTHl CUJIBI  YOPYrOCTH TMpU MOABEME Tpy3a C
MCITOJIb30BAaHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3y4eHune 3aKOHa COXpaHEHUs SHEPTUU.

Pa3zgen 9. Mexannuyeckue K0J1e0aHUA M BOJHBI.

KonebatenbHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: EpHo/,
4acToTa, aMIUIUTya. MatemMaTuyeckuil U NpyKUHHBIA MasTHUKH. [IpeBpaiienue
DHEPrUU MPH KOJIEOATETHHOM JIBHKEHHUHU.

3aryxaromue  KojeOaHus.  BeiHyxkaeHHble — kosneOanua.  Pe3onaHc.
Mexannyeckue BoaHbl. (CBoiicTBa MexaHMYecKuX BOJH. IlpogonbHble U
IONEpEYHblE BOJHBL. JlIMHA BOJIHBI M CKOPOCTh €€ pacHpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPIOM TEJE, CEUICMUYECKUE BOIHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
yIIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue koneOaHuil Ted MO JEHCTBUEM CHIIBI TSXKECTH U CHIIBI
YIPYTOCTH.

HabGnronenue kosiebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnrogenue BoIHY X A€HHBIX KOJI€OaHUI U pe30HaHca.

PacnipocTpanenne npoaoiabHbIX U MOMEPEUHBIX BOJIH (Ha MOJIETIH).

HabmtoieHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHUHN PE30OHAHC.

Jlabopamopnwie padbomot u onvimeol.

1. OmpenenieHre YacTOThl M TMEpUoja KoJieOaHUM MaTeMaTU4YecKOoro
MasTHHUKA.
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2. OmnpeneneHue 4acTOThl U MepHoJa KoJeOaHUH IPYKUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH MepHOJa KOJeOaHUN MOJBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccrnenoBaHue 3aBUCMMOCTH NIEPUOJIa KOJCOaHUI PYKUHHOTO MasgTHUKA
OT MAaccChl Irpy3a.
5. IIpoBepka HE3aBUCUMOCTHU MEpUOJa KOJeOAHUN Tpy3a, MOJABEHIEHHOTO K
HUTH, OT Macchl rpysa.
6. ONBITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  TNEpHOJa  KoJieOaHUM
NPY>KUHHOTO MAasATHUKA OT MACChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. W3mepeHue yckopeHusi CBOOOHOTO MaICHHUS.
Pa3nea 10. DiiekTpoMarHuTHOE 1OJie U 3J1eKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHUTHOE  MoJie.  DJEKTpOMarHuTHble  BOJHBL.  CBOMCTBa
ANEKTPOMAarHuTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3H.



DnexkTpoMarHuTHas npupoja ceera. CKkopocTs cBeTa. BoaHOBBIE CBOKCTBA
CBETA.

Jemoncmpayuu.

1. CBONCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie padbomol u onvimot.

1. ByueHue CBOWCTB AJEKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOWMIIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbIe sIBJICHHUS.

JlyueBas  momens  cBera.  Hcrounumkm — cBera.  [IpsAamonumHenHoe
pacnpoctpaHenue cBeta. 3atMenust ConHua u JlyHel. Otpaxkenue ceta. [lnockoe
3epKajo. 3aKOH OTpa)KE€HUs CBETA.

[Ipenomnenue cBera. 3akoH mpernomieHus cBeta. [lomHoe BHyTpeHHEE
OTpaxkeHHe cBeTa. lcmonp3oBaHUE TIOJIHOTO BHYTPEHHErO0 OTpPaXEHUs B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xox nydeit B muH3e. OnTudeckas cucrema (oToarnmapara, MUKPOCKOIIa
U Teneckorna. [ a3 kak ontuyeckas cucrema. biim3opykocTs U JTATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. OmnbiTel Helotona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. /{ucnepcus ceera.

Hemoncmpauuu.

[IpssmonuHeHOE pacIpOCTPaHEHHUE CBETA.

OTtpaxeHune cBeTa.

[Tony4yenune n300paxxeHU# B TUIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuuecknii CBETOBO/I.

Xox mydeid B cOOMparoIie TuH3e.

XoJ Jiy4el B pacCEeUBArOIICH JIMH3E.

[Tony4yenune n300pakeHU ¢ MTOMOIIIBIO JIHH3.

[Tpuniun neiicTBus oToarapaTa, MUKPOCKOTA U TEJIECKOTA.

10. Moxens riaasza.
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11. Pa3noxxenue 6eoro cBera B CIIEKT.

12. [Tomy4yenue 6em0ro cBETa MPY CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnsie padbomot u onvimol.

1. HccnenoBanune 3aBUCUMOCTH yTila OTPAXXEHUS CBETOBOTO Jy4da OT yrja
najicHUsI.

2. M3yueHwue XapaKTEPHUCTHUK U300paKEHUS MTPEAMETA B INTOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCUMOCTHU yTiia MPEJIOMIICHUSI CBETOBOTO JIyda OT yria
NajICHUS Ha TPAHUIIE «BO3TYX—CTCKIION.

4. IlonmydeHue n300paxeHHil ¢ MTOMOIIBIO COOUPAIOLIEH JTUH3BI.



5. Ompenenenrie POKYCHOTO PACCTOSIHUS U ONITHYECKOU CHJIBI COOMPAOIIICH
JINH3BI.

6. OMBITHI 110 Pa3I0KEHUIO 0EJIOTO CBETA B CIEKTP.

7. OmBITBI IO BOCIIPUATHUIO IIBETA MPEIMETOB IPH WX HAOJIOJCHUHM Yepe3
IIBETOBBIC (PUIIBTPHI.

Pa3znen 12. KBaHTOBBIE SIBJICHMSI.

OnbiTel Pe3epdopna u mnanerapHas Mozenb aroma. Mojens aroma bopa.
Hcnyckanue v norjioiieHrue cBeta atomoM. KBaHTbl. JIMHEeYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-u3aydeHus. CTpoeHre aTOMHOTO
anpa. HykioHHas wMopaenbs atomMHoro sAnapa. HM3zoronbl. PannoakTUBHBIE
npeBpaienus. [lepron nmonypacmnana aTOMHBIX SEP.

SnepHble peakuu. 3aKOHbI COXPAHEHHUs 3apsSJ0BOTO M MAacCOBOTO YHCEIL
OHeprusi CBsI3M aTOMHBIX saep. CBsI3b MAacChl W JHEpruu. Peakuum cuHTE3a U
nenenus anep. Mctounuku sneprun ConHIA U 3BE3]I.

Snepunas »HepreTuka. JIeHCTBUS paJMOAKTUBHBIX M3JIYYEHH Ha KUBBIC
OpTaHU3MBI.

Jlemoncmpayuu.

1. CrnekTpbl U3JIyYEHHUS U MOTJIOIECHUS.

2. CnekTpsl pa3IM4YHbIX ra30B.

3. ChekTp Boaopoa.

4. HaOmronenue TpekoB B kamepe Buibcona.

5. PabGota cuéTunka HOHU3HPYIOUIUX U3ITYUEHUH.

6. Peructpanys u3my4eHus IPUPOIHBIX MUHEPATIOB U MTPOIYKTOB.

Jlabopamopnwie pabomoul u onvimol.

1. HaGmroneHue CIIONIHBIX U JIMHEHYIATBIX CIIEKTPOB U3 TyUCHHS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHULIBI 10 TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. H3mepenue painoakTUBHOTO (oHA.

IHoBTOpPUTEIBLHO-0000IIAKO NI MOYJIb.

[ToBTOpUTENHEHO--0000MITAIONINN MOAYJTH TIPEAHA3HAYEH IS CUCTeMaTH3allun
1 000011IeHUs PEIMETHOTO COJICPIKAHUSI U OTIBITA ACATEILHOCTH, TPUOOPETEHHOTO
IpU U3YyYCHUHM BCEro Kypca (DU3MKH, a TakKe JI MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY AK3aMEHY MO (PU3MKe I 00ydYaroIIuXcs, BHIOPABIIMX ATOT
y4eOHBIN MTpeIMeET.

[Ipy M3ydeHUM JAHHOTO MOJYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
NeSATeTLHOCTH, HA OCHOBE KOTOPBIX 00€CTIeUUBACTCS JOCTIIKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, Qopmupyercs
€CTEeCTBEHHOHAyYHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB MCCIICIOBAHUS
SIBJICHUI TIPUPOJBI M TEXHUKU, OBJIAJICHUE YMEHUSIMU OOBSICHATh (PU3MUECKHE



ABJICHHS], TPUMEHSA [IOJYYEHHbIC 3HAHWS, pPEmaTh 3aJadyd, B TOM YHCIIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAIBHBIE.
[IpuHIIMTTHAIIBHO AEATEIIBHOCTHBIN XapaKTeEP JAHHOTO pa3zeia pealu3yeTcs 3a
CYET TOTO, UTO OOYYAIOIIHUECS BBITOIHSIOT 3aJ]aHNs, B KOTOPBIX UM MPEJIaracTcs:
HAa OCHOBE TIOJYYEHHBIX 3HAHUN pacro3HaBaTb M HAYYHO OOBICHATH
dbu3nuecKkue SBICHUS B OKPY KaIoIel MPUPOJIE U MOBCETHEBHON KU3HU;
WCITOJI30BATh HAYYHBIC METOJIbI UCCIACAOBAHMS (DU3NICCKUX SBICHHM, B TOM
YHUCIIE JJIS1 IPOBEPKH TUINOTE3 U MOJYYEHUS] TEOPETUUECKUX BBIBOJOB;
OOBSCHATh HAy4YHbIE OCHOBBI HamOOJEE BAXKHBIX JOCTUKEHUN COBPEMEHHBIX
TE€XHOJIOTUA, HAIPUMEP, MPAKTHUYECKOTO UCIIOJIb30BAHUS PA3JIMUYHBIX HCTOYHUKOB
HSHEPIUM Ha OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHECHHS BCEX M3BECTHBIX BHUJIOB
SHEPIHUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbTaTe udydeHusi pu3MKu Ha ypOBHE OCHOBHOI'O 00IIeTO 00pa30BaHUs

y oOyuaromierocs OyayT cOpMUpOBaHBI CIEIYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) maTpMOTHYECKOTr0 BOCTIMTAHUS

— IPOSIBJIEHNE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKOMN
(u3HUECKOW HAYKU;

— HEHHOCTHOE OTHOILLIEHUE K JOCTHKEHHUSIM POCCUUCKHUX YUEHBIX--(DU3UKOB;

2) rpaKIaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKICHUH O0OIIIECTBEHHO 3HAUUMBbIX U
ATUYECKUX MPOOJIeM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
bu3uKu;

— OCO3HaHUE BAKHOCTU MOPAIBHO--3TUYECKHX MPUHUUIOB B JEATEIbHOCTH
YYEHOI0;

3) 3cTeTHYeCKOro BOCIIUTAHUS

— BOCIIPHUSITUE ACTETHUYECKUX KadyeCTB (PM3MUECKOW HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMS

— OCO3HaHWE IEHHOCTH (U3MUYECKOM HAyKH KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUHM, BAXKHEUIIEH COCTABJISAIOLIEH
KYJBTYPBI;

— pa3BUTHE HAY4YHOW JIFOO03HATENLHOCTH, MHTEpECa K HCCIeI0BATEIbCKOM
NEATEIIbHOCTH;

5) <¢opmupoBaHusT  KYJbTYPbl  310pPOBbSi W  IMOLIHOHAJIBLHOIO
0/1aronoJIy4us:

— OCO3HaHHME IIeHHOCTH Oe3omacHOoro o0pas3a JKHM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTH TPAaBWJI OE30MacCHOTO TIOBEACHHS Ha
TpaHCIOPTE, HA JIOpOrax, C JIEKTPUUYECKHUM U TEIUIOBBIM 00OPYIOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

— chOpMUPOBAaHHOCTh HaBbIKA pe(ICKCHH, TPU3HAHUE CBOETO IIpaBa Ha OLINOKY
Y TaKOro K€ MpaBa y JIPyroro 4eaoBeKa;

6) TPy/10BOIr0 BOCIIUTAHUSI:



e — AKTMBHOE YYacTHE€ B PEIICHUU MPaKTUYECKUX 3aj1ad (B paMKaX CEMbH,
00pa3oBaTENbHOM  OpraHW3allik, TOpoJa, Kpasi) TEXHOJOTMYECKOW U
COILIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOLIUX B TOM YUCIIE U PU3NYECKUX 3HAHUH;

e — HHTEPEC K MPAKTUIECKOMY U3yUCHHUIO MPO(DECCHiA, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JOTNYECKOT0 BOCIIUTAHUS:

e — OpHUEHTAIMS HA MPUMEHEHUE (U3MUECKUX 3HAHWM [JIs pelieHus 3aj1ad B
00JIacTH OKpYy>Kalollel Cpeibl, IUIAaHUPOBAHUS IIOCTYNKOB W OILICHKH HUX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOLIEH CPE/IbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) agmanmTranmyu K M3MEHSIOMIMMCS YCJIOBHSIM COIHAJLHOW W TPHPOTHOM
cpeasbl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUM TIPU BBINOJHEHUU WCCIEAOBAHUN H
MPOEKTOB (HPU3UUYECKON HAMPaBICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
IPYTUX;

e — TIIOBBIIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH YEpe3 MPAKTUUYECKYIO
NEATEIIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHHI, B TOM YHUCIE (POPMYIHPOBATH
WJIeU, TIOHSATHUSI, TUIIOTE3bI O (PU3NUECKUX OOBEKTaX U SIBJICHUAX;

e — OCO3HaHME Je(PUITMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEW B 00JacTH
busuKy;

e — IUIAHUPOBAHHE CBOETO PA3BUTHS B TMPUOOPETEHUU HOBBIX (HU3ZUUYECKUX
3HAHUI;

e — CTpEMJICHUE aHAM3UPOBATh U BBISIBJIATH B3AMMOCBSI3H MPUPO/IbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (DU3NUYECKUX 3HAHUI;

e — OLEHKAa CBOMX JEUCTBHM C YYETOM BIIMSAHUSA HAa OKPYXKAIOLIYIO CpeEny,
BO3MOKHBIX TJ100aJbHBIX TTOCJICICTBUH.

METAINIPEIAMETHBIE PE3YJIBTATbBI

B pe3ynbrare ocBo€HUs MpOrpaMMBbI 10 (pr3MKe Ha YPOBHE OCHOBHOTO 0OIIIEro
oOpa3zoBanust y oOyuaromierocss OyayT chopMuUpOBaHbl MeTamnmpeaMeTHbIE
pe3yJbTaThl, BKIIIOYAIOIIUE TIO3HABATEIbHBIC YHUBEPCATbHBIC yUeOHbIC JCHCTBHS,
KOMMYHHUKATHBHBbIE  YHUBEpCAJbHbIE  y4yeOHbIE  JEHCTBUS,  PETYyJSATUBHBIC
yYHHUBEpCaJbHbIE yueOHbIC TEHCTBUS.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE JeiiCTBHS

Bba3zoBble JJoruueckue J1elicTBUA:



BBISIBJISITh W XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(ssBNIEHU );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALNU, OCHOBAHUS IS
000O0IICHHS U CPaBHEHHUS;

BBISIBJIATH 3aKOHOMEPHOCTHU U TIPOTUBOPEUHSI B pACCMAaTPUBAEMBIX (haKTaXx,
JAHHBIX ¥ HAOIOJCHUAX, OTHOCIIIUXCA K (PU3NYECKUM SIBIICHUSAM;
BBISIBJISITH TPUYMHHO--CJICJCTBEHHBIC CBSI3UM NPU U3YYCHUU (DU3HUECKHUX
SIBIICHUH U MIPOLIECCOB, J€JIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
UHIYKTUBHBIX YMO3aKIIOUEHHUH, BBIIBUTaTh THIIOTE3bl O B3aMMOCBS3SX
(U3NUECKUX BETUYMH;

CaMOCTOSITENIbHO BHIOUPATH CIIOCO0 peieHus yueOHoi puzndeckoil 3a1aun
(cpaBHEHME HECKOJIBKMX BapUaHTOB pELIEHUs, BbIOOp Haubosee
MOJIXOJISIIIETO ¢ YYETOM CaMOCTOSITENIBHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBnle ncciiegoBarejabcKkue 1eCTBYA.

MCITI0JIb30BATh BOMPOCHI KaK UCCIIEI0BATENbCKUI HHCTPYMEHT IMO3HAHMUS;
IIPOBOJUTH 110 CAMOCTOSITEBHO COCTABIEHHOMY IIJIaHY OIIBIT, HECIIOKHBIN
(GU3MYECKUI HKCIEPUMEHT, HEOOJbIIOE HCClIeoBaHUuE (DU3UUECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa NPUMEHHUMOCTb UM JOCTOBEPHOCTh HH(pOpMalHio,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIHPOBATh 0O0OIIEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
IPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEIOBAHNUS;

POTHO3UPOBaTh  BO3MOXKHOE JasibHeWIIee pa3BUTHE  (DUIUUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

MPUMEHSATh Pa3INIHBIC METOJbI, HHCTPYMEHTBI W 3aIPOCHI TP TIOUCKE U
orOope uHGOPMAIMKM WIH JAaHHBIX C YYETOM TMPEJIOKEHHON ydeOHOMH
bU3nIeCKON 3a1a4H;

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpMAIHIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHS;

CaMOCTOSATENIbHO  BBIOMpATh ONTHMAJIBHYIO (OpMYy  MpeACTaBICHUS
uHpopMaIUl ¥ WUTIOCTPUPOBATH peIIaeMble 3aJladyd  HECJIOKHBIMU
CXeMaMHu, uarpaMmmamMu, HHOU rpaguKoi 1 MX KOMOWHAIIASIMH.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:

B XOJie OOCYXKJEeHUs y4eOHOro Marepuana, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMON TEMBI U
BBICKA3bIBaTh HJIE€U, HAIllEJICHHbIE Ha pEIIECHUE 3a7aud U MOJJepKaHHhe
OJ1arokesIaTeIbHOCTH OOIIEHNS;



COMOCTAaBIISAITh CBOM CYXKIEHUS C CYXIEHUSMH JPYTUX YYACTHUKOB
Jranora, O0HapyKUBaTh Pa3INune U CXOJCTBO MO3UIINIA;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3YIbTAThl BHIIOJHEHHOIO (PU3NYECKOTO OIIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHUMATh U UCII0JIb30BaTh IPEUMYIIECTBA KOMAaHIHOW U UHANUBUIYAJIbHON
paboTHI IPU PEIICHUN KOHKPETHOM (pr3ndecKkoi mpoOieMsl;

IPUHUMATD L€ COBMECTHOW JIEATEIbHOCTH, OPraHU30BBIBATH JIEWCTBUSA
no €€ JOCTH)KEHHUIO: paclpelesiaTh poju, O0CYXIaTh IHPOLECCH U
pe3yJIbTaThl COBMECTHON pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBITIOJHATH CBOIO YacTh PabOTHI, TOCTHrasi KAYECTBEHHOTO pe3yibTara 1o
CBOEMY HAIIPaBJICHUIO U KOOPJIMHUPYSI CBOU JEUCTBUA C APYTHUMH YI€HAMU
KOMaH/Ibl;

OLIEHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIHO C(hOPMYITMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHUS.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBbHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B KU3HCHHBIX W YUCOHBIX CHUTYAIUSAX, TPEOYIOMUX
JUTsL perieHust GU3NYeCcKuX 3HAaHUM;

OPUEHTHUPOBATLCA B  PA3JIUYHBIX  TOAXOJaX TMPUHATHS  pEIICHUMN
(MHIMBUAYyaJIbHOE, TPUHSATHE PEUICHUS B TPYIIE, MPUHATHE peIIeHUM
TpynIom);

CaMOCTOSATEIILHO COCTABIIATEH aJITOPUTM PEIICHUS (DU3UICCKON 3a/1auu WU
IUTaHa HMCCIIEZOBAHUSA C YYETOM HMMEIOIINXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh NpEIJIaraéMble BAPUAHTHI PEIICHHUIH;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJILHbIA HHTE/VICKT:

JaBaTh aJIEKBAaTHYIO OLIEHKY CUTYyallMu U MpeJiarath iaH e€ U3MEHEHUs;
OOBSACHATh NPUYMUHBI  JTOCTMOKEHHUS  (HEJOCTHIXKEHHUS) Ppe3yJbTaTOB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHBBI B AESATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJIHEHUS
bu3nueckoro McciaedoBaHUS WMJIM  MPOEKTa) HAa OCHOBE HOBBIX
O0O0CTOSITENBCTB, W3MEHUBIUUXCS CUTYyallud, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHUE PE3YJIbTATA LIEJU U YCIOBUSM,;

CTaBUTH ce€0s1 HA MECTO JPYTOro 4YeJoBeKa B X0Ji€ CIIopa WU IUCKYCCUH Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUN (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.

IMPEAMETHBIE PE3YJIBTATbBI

K kxoHIy 00yueHus B 7 kJjiacce npeIMETHbBIE Pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

UCIIOJIb30BaTh  TOHSATHS:  (U3MUECKME U XUMUYECKUE  SIBJICHUSA,
HaOJI0ICHUE, SKCIEPUMEHT, MOJElNb, TUIOTe3a, €IUHUIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BellecTBa (TBEpIOE,
XKUOKOE, Tra3000pa3HOE), MEXaHWYECKOE [IBH)KEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TNPSIMOJMHENHHOE), TPACKTOPHs, PaBHOJEHCTBYIOIIAS
cwia,  gedopmamus  (ympyras, — IUIacTHYECKasi),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuarh sBiIeHUs (Auddy3us, TEIIOBOE ABUKEHHE YACTHI] BEIECTBA,
paBHOMEpPHOE  JBIDKEHHWE, HEPaBHOMEPHOE  JBIDKCHHWE, HWHEPIHS,
B3aUMOJICMCTBUE TEJI, PABHOBECUE TBEPABIX TEJI C 3AKPEIJIEHHOW OCHIO
BpalleHus, nepeaada JIaBlIeHUs TBEPBIMU TeJIaMU, )KUIKOCTSIMHU U ra3amH,
aTMOC(epHOE J[aBJICHHE, TUIABAaHUE TeJ, MPEBpAICHUS MEXaHUYeCKOU
DHEPTUN) 1O ONMHUCAHUIO WX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBJICHWHA B
OKpYXalollleM MHpe, B TOM uHcle (U3nyeckue SBICHHUS B TPHUPOJIE:
IPUMEPHI JABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B KMBON M HEKHUBOU
npUpoje, ACHUCTBUE CHUJIBI TPECHHSI B TPUPOJC M TEXHHUKE, BIUSHUC
aTMOC(EPHOTO JTaBJICHHUsI Ha KUBOW OpraHW3M, IUIABaHWE PHIO, phIYarud B
TeJIe YeJIOBeKa, MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 33/1a4y B YUeOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH ) (PU3UUECKUX SIBIICHUN;
ONKCHIBATh U3yUCHHBIE CBOMCTBA TeJ M (PU3UUECKHUE SBICHUS, UCIIOJIb3YSI
dbu3nyecKkue BeINIMHBI (Macca, 00bEM, IIJIOTHOCTH BEIIECTBA, BPEMs, ITyTh,
CKOPOCTb, CPEJIHS CKOPOCTb, CHJIa YNPYTOCTH, CHUJIA TSHKECTH, BEC TeJa,
cujia TpeHus, AaBjaeHue (TBEPAOTO Tea, )KUJIKOCTH, Ta3a), BEITAIKHMBAIOIIAS
CWJIa, MEXaHW4YecKass paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KOO (PUIIMEHT TONEe3HOTO JEHCTBHSI MEXaHW3MOB, KHHETHYECKas U
MOTCHIIMAIbHAS JHEPrHs), TpPH OINWCAHUM TPaBUIBLHO TPaKTOBATh
(bU3UYECKUI CMBICIT UCITOIB3YEMBIX BEJIMYNH, MX 0003HAYCHHS M €TMHUIIBI
GU3MYECKUX BEIUYHMH, HAXOAUTh (OPMYJIBI, CBS3BIBAIONIUE JTAHHYIO
GU3MYECKYI0 BEJIMYMHY C JPYTMMHU BEIMYMHAMH, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYUH;



XapaKTepu30BaTh CBOMCTBA Ted, (PU3UYECKUE SBICHUS M MPOLECCHI,
UCIIOJIB3Ys MpaBUiia CJIOXKEHHs CUJl (BAOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS pblyara (010ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAaHUYECKOU
SHEPruM, NpHU OTOM [aBaTh CJIOBECHYIO (QOPMYJIHMPOBKY 3aKOoHa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBJICHUS, MPOIIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISAITh MIPUYMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3MUECKHUX
SBIICHUH, (PU3NUECKUX 3aKOHA WIIK 3aKOHOMEPHOCTH;

pemiate pacu€TtHble 3agaud B 1-2 neWCTBUA, WCIONB3YysS 3aKOHBI U
dbopmyIibl, CBA3BIBAIONIME (PU3MYECKUE BEJIMYMHBI: Ha OCHOBE aHau3a
YCIJIOBHUS 33/1a4d 3aMKMCHIBATh KPATKOE YCJIOBUE, MOJCTABIATH (pU3ndecKue
BETUYUHBI B (DOPMYJIBI U MPOBOJUTH PACUETHI, HAXOJUThH CIPABOYHbBIC
JaHHbIE, HEOOXOIUMBIE JJIA PEIEHUs 33/7a4, OEHUBATHh PEATUCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHMHBL

pacno3HaBaTb NOPOOJIEMBI, KOTOPbIE MOYXHO PpEIIUTh MpPU [OMOIIH
($u3NYECKUX METOOB, B OIMCAHUM MCCIIE0BAaHUS BBIICIATh IPOBEPSEMOE
MpeAnooxkeHue (TUIoTe3y), pa3iniaTh 1 UHTEPIPETUPOBATH MOJIYICHHBIN
pe3ynbTaT, HaXOAUTh OIIMOKH B XOJ€ OMbITA, AENATh BBIBOJBI IO €ro
pe3ynbTaTam;

MPOBOJUTH OMBITHI 1O HAOMIOACHUIO (UBUYECKUX SIBJICHUN WK
¢$u3nyecknx CBOUCTB Ted: (POpMYJINPOBATh IPOBEPSEMbIE PEATOI0KEHHS,
coOupaTh YCTAaHOBKY M3 MPEJI0KEHHOIO 000pYI0BaHUs, 3alMChIBATh XO/1
OmbITa U (POPMYITUPOBATH BBHIBO/IBI;

BBINIOJIHATh TPSIMbIE HU3MEPEHHUs] PACCTOSHMS, BPEMEHHU, MAcCChl Tela,
o0béMa, CUIIBI M TEMIIEpaTypbl C WCIOJB30BAHUEM AaHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IOKAa3aHUS MPUOOPOB C YyUETOM
3aIaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTU OJHOM (PU3MUECKON BETUYHUHBI OT
JIPYrol C HCHOJB30BAHUEM MPSIMBIX H3MEpPEHUN (3aBUCUMOCTH MYTHU
PaBHOMEPHO ABMXKYILErOCs Tela OT BPEMEHHU JABUKEHUS TeJla, CUITbI TPEHHUS
CKOJILKEHHMsI OT Beca Tela, KauecTBa OOpabOTKH MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIbI TPEHMS OT ILIOLIAAN CONPUKOCHOBEHUS TEJI, CHIIbI
YOPYTOCTA OT YJIMHCHUS TPYKUHBI, BBHITAIKUBAIONICH CUIIBI OT 00BEMaA
IIOrPYKEHHON YacTH Tejla U OT IUIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJNa, OT MIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
TJIaBaHUs TeJl, YCIOBUW paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B



IUTAHUPOBAHUM  Y4€OHOTO HCCIEJOBAaHUSA, COOUpaTh YCTAHOBKY H
BBITMIOJHATh WM3MEPEHUs, CIeAys MPEAJIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3ysIbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIWYMH B BHUJE
NOpEJIOKEHHBIX Ta0NMI U TIpauKOB, NENaTh BBIBOJABI MO pe3yjbTaTam
UCCIIEIOBAHMS,

IPOBOJAUTH KOCBEHHBIE H3MEPEHHUS (PU3NYECKUX BEIMYMH (TIOTHOCTD
BEIIECTBA JKUKOCTH U TBEPAOTO TeJa, CUJIa TPEHUS CKOJIbKCHHUS, 1aBIICHUE
BO3/lyXa, BBITAIKUBAIOLIasl CHUJIA, JEHCTBYIOIAas Ha MOrPYyKEHHOE B
KHUAKOCTh  TENO, KOIPPUIMEHT TOJE3HOTO  JEHCTBUS  MPOCTHIX
MEXaHU3MOB), CJenys MPENJIOKEHHOW HMHCTPYKIMH: TPU BBITOJTHEHUH
U3MEpEeHH coOUpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBIYHUCIATH
3HAYEHUE UCKOMOM BEJIMYUHBL;

cOOJII0/1aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpHU paboTe ¢ 1abopaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JAMHAMOMETp, COOOLIAIOLIMECS COCYyIbl, OapomeTp,
phIYar, MOJIBWKHBINA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTH;
XapaKkTepu30BaThb IMPUHIMUNBI JCUCTBUA HW3YYEHHBIX MpHOOPOB WU
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX omnucaHus (B TOM YHCIE:
HNOJUIMIHUKY, YCTPOMCTBO BOJONPOBOJA, T'HAPABIMYECKUN TIpecc,
MaHOMETp, BEICOTOMEP, MOPITHEBOW HACOC, apEOMETP), UCTIONB3YS 3HAHUS
O CBOMCTBaX (pU3NYECKUX SIBJICHUN U HEOOXOAUMBbIE (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJIUTH  MpUMEpPbl  (HaXoauTh  HMH(OpMaLMIO O  MpUMepax)
IPAKTUYECKOIO HCIOJIb30BaHUS (PU3UUYECKUX 3HAHUM B IOBCEIHEBHOM
KU3HH JIJ1s1 obecrnieueHusi 0€30MacHOCTH MpU 0OpalieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU yCTPOUCTBAMU, COXPAHEHUS 370POBbs U COOMIOACHHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH Cpe/ie;

OCYILECTBISATh OTOOp MCTOYHUKOB HHpopmanuu B HMHTepHere B
COOTBETCTBHUHU C 33JaHHBIM MOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYyTEM CpPaBHEHUS PA3NUYHBIX HCTOYHUKOB BBIJICIATH
UHPOPMAITHIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBIThH
HEOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BHITIOJHEHUN YU€OHBIX 3a/laHUN HAYYHO--TIOMYJIIPHYIO
JauTepaTypy (HPU3HMUECKOro CoJlepKaHus, CIPAaBOYHBIE MaTEPHAIIbI, PECYPCHI
cetu MHTepHeT, BiageTh MNpuUEMaMH KOHCIIEKTUPOBAHHMS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OJTHOM 3HAKOBOUM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIUU (PU3NUECKOTO COJEPIKAHMS, B TOM



YuCIIe MyOJUYHO JeNaTh KPaTKHE COOOIIEHUS O pe3yIbTaTax MPOSKTOB WIIN
Y4€OHBIX UCCIEAOBAHUM, MIPU 3TOM TPaMOTHO KCIOJIb30BaTh W3yUYCHHBIN
MOHATUMHBIM anmapaTr Kypca (QU3HKH, COMPOBOXIATh BBICTYILICHHE
MIPE3CHTAIUEN;

IPU BBITIOJTHEHWU YYEOHBIX IMPOEKTOB M HCCIETOBAHUM PpaCTIPENeiTh
00SI3aHHOCTH B TPYINE B COOTBETCTBHUU C IOCTABJICHHBIMHU 3aJlauaMH,
CIICIUTh 3a BBINOJHCHUEM IIJlaHA JACMCTBUM, aJICKBaTHO OICHUBATh
COOCTBEHHBIM  BKJAJ B  JEATENBbHOCTh  TPYMIbl, BBICTPAUBATH
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHHUE OKPYKaAIOIIUX.

K xonIry o0yueHus B 8 kijiacce npeMETHbIE Pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

UCITOJIB30BATh MOHATHUS: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIIMYECKUE U
amMop(HBIE TE€Na, HACBHIIIEHHBIN M HEHACBIIIEHHbI map, BIIAXKHOCTh
BO3/lyXa, TEMIEparypa, BHYTPEHHSS DSHEpPrus, TEIJIOBOW JBUIaTEllb,
AJIEMEHTAPHBIN JIEKTPUYECKHUM 3apsijl, IEKTPUUECKOE I0JIE, IPOBOIHUKU
U IUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUYECKUN TOK, MATHUTHOE TOJIE;
pasznuyaTh SBICHHS (TEIJIOBOE PACIIMPEHUE M CXKAaTHE, TEeIUlonepenaya,
TEIJIOBOE PaBHOBECHE, CMAaUYMBAHUE, KAIWUIAPHBIE SIBJICHUS, HCHApEHUE,
KOHJCHCAlUsl, IJIaBJI€HHE, KpUcTauin3auus (OTBEpAEBAHUE), KUIICHUE,
TerIonepeaaya (TEmI0NnpOBOIHOCTD, KOHBEKLUS, U3JTy4YCHHE),
ANEKTPU3ALMUS TEJ, B3aUMOJICUCTBHE 3apA/IOB, IEUCTBHS SJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aMMOJICMICTBUE MAarHUTOB, JCHCTBHE
MarHuTHOTO TOJI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsI UHYKIIHS)
[0 ONHCAHUID HX XapaKTEpHbIX CBOWCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIMX TaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX  SBJICHHA B
OKpYXalollleM MHpEe, B TOM 4HcCle (U3NYECKHUE SBJICHHUS B TPUPOIE:
NOBEPXHOCTHOE HATSHKEHWE W KalWJULIPHBIE SIBICHUS B TNPUPOJE,
KpUCTaUIBl B Mpupoje, udnydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, AJIEKTPUUECKUE
ABJICHUSI B aTMoc(epe, JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiIu, Apei@ Moa0COB, POJIb MATHUTHOTO MOJIS JIJ1S dKU3HU Ha 3emuie,
NOJIIPHOE CHSIHWE, NpPH 3TOM NEPEBOJUTH NPAKTUYECKYIO 3a1ady B
yueOHYI0, BBIACNATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKHUX
SIBIICHU;

ONMKCHIBATh U3yUEHHBIE CBOMCTBA TEJI M (PU3HUECKHUE SBJICHUS, UCIIOJIb3YS
¢u3znyeckue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTUsl, KOJIUYECTBO
TEIUIOTHI, YAEJIbHAS TEIJIOEMKOCTh BEIIECTBA, yJEJIbHas TEIUIOTa



IUIABJICHUS, yAeNbHAs TEIUIoTa IMapoo0pa3oBaHUs, YACIbHAS TEIJIoTa
CrOpaHusi TOIUIMBA, KOA(POUIMEHT TOJIE3HOTO JIEUCTBUA TEIJIOBOM
MaIIHbI, OTHOCUTEJIbHAS BJIAXKHOCTh BO3IyXa, JIEKTPUUECKUM 3apsi]l, cChia
TOKa, DJJIGKTPUYECKOE HaNpsHKEHUE, COIMPOTHUBIICHHE IPOBOJIHUKA,
yEJIbHOE COMPOTUBJICHUE BEIIECTBA, pA00Ta U MOIIHOCTH 3JIEKTPUYECKOIO
TOKa), TPHU ONUCAHWUW TPABUIHHO TPAKTOBATh (PU3UYECKUN CMBICI
WCITOJIB3yEMbBIX BEJIMUWH, 0003HAYCHHS U CIUHUAIIB (PU3UUECKUX BEITHYNH,
HaXOJUTh (POPMYIIbI, CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIUYHHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpapUKU H3YYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEINYNH;

XapaKTEepPU30BaTh CBOMCTBA TeN, (PU3NUECKHE SBJICHHUS W TIPOIECCHI,
UCIIOJIb3Ys. OCHOBHBIC TOJIOKEHUSI MOJIEKYJSIPHO--KUHETUYECKOU TEOPHUH
CTpOEHHUS BEIIECTBA, MPUHIIMIT CYNEPIO3UIIMU TMOJeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsjia, 3akoH OMa /i ydacTka e, 3aKOH
Jlxoyns—JIeHua, 3aKOH COXpaHEHUs! JHEPTUH, TIPU 3TOM JaBaTh CIIOBECHYIO
GbopMyIHPOBKY 3aKOHA U 3aMMKUCHIBATh €0 MAaTEMaTUYECKOE BHIPAYKECHHUE;
OOBSACHATH (PU3UUECKHE TPOIECCHl M CBOMCTBAa TEN, B TOM YHCJIE U B
KOHTEKCTE CUTYallMil TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUUECKUX
miaroB ¢ omnopoil Ha 1-2 W3y4YeHHBIX CBOMCTBA (DU3WYECKUX SIBIICHUI,
(bu3HUeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THBIE 3adaud B 2—3 JICHWCTBUS, HCIIOJIB3YyS 3aKOHBI H
dbopmyIibl, CBsA3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHaIM3a
YCJIOBUSI 3a/laud 3alUChIBATh KPATKOE YCIOBHUE, BBIABISATH HEAOCTATOK
JAHHBIX [IJI  pEIICHHs] 3ajadd, BBIOMpATh 3aKOHBI HW  (OPMYJIBI,
HEOOXoauMbIe JUIsi €€ pelieHus, MPOBOJUTh pPacu€Tbl M CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETMYUHBI C U3BECTHBIMU JIAHHBIMU;
pacro3HaBath MpOOJIeMbl, KOTOPbIE MOXHO PEIIUTh TPU T[OMOIIU
(bU3MYECKUX METOJI0B, MCIOJB3Yys ONMUCAHUE HCCIENOBAHUS, BBIJICIAThH
MPOBEPSIEMOE  MPEIOJIOKEHUE, OLEHUBATh MPABUIBHOCTh MOpPSAJIKA
MIPOBEJICHUSI UCCIICIOBAHUS, JeIaTh BEIBOIBI;

MPOBOJAUTL OMNBITHI 1O HAOMIOJCHUIO (DU3UYECKUX SBICHUM WM
(bU3nYECKUX CBOUCTB TeJl (KanWJUISIPHBIC SIBJICHUS, 3aBUCHUMOCTD JIaBJICHUS
BO3MlyXa OT €ro o0bEMa, TeMIEepaTyphl, CKOPOCTU MPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpPU M3IYYCHUM OT IBETa H3Iydaronied (MOriomaronieil)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHHUS BOJBI OT TeMIEpaTyphbl KUIAKOCTH U
wiomwaan €€ TMOBEPXHOCTH, OJJEKTpU3alus Tell U B3aUMOJECHCTBUE
ANEKTPUYECKUX 3apAJIOB, B3aMMOJICHCTBUE TOCTOSIHHBIX MAarHuTOB,
BHU3yaJIN3allisi MATHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB, ICHCTBUS



MarHUTHOTO TOJSl Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JEKTPOMArHMTA,
CBOMCTBAa DJEKTPOJBUTATENSI TIOCTOSHHOTO TOKa): (hOPMYyJIHUPOBAThH
poBepseMbIe MPEIOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEI0KEHHOTO
000py0BaHUs, OMUCHIBATH XO/I OMbITA U (POPMYJIHPOBATH BHIBOBL;
BBITIOJIHATD MIPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BIKHOCTU
BO3/lyXa, CHUJIbI TOKa, HAMNPSIXKEHUS C MCIOJb30BAaHUEM aHAJIOTOBBIX
npuOOpOB U JATYUKOB (PU3UYECKUX BEIMYUH, CPABHHMBATH PE3YJIbTAThHI
MU3MEPCHUI ¢ yu4ETOM 3aJaHHON a0COFOTHOM MOTPEITHOCTH;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHOU (hPM3UUECKOM BETUYHHBI OT
JIpYro C HCIOJIb30BAaHUEM MPSIMBIX H3MEPEHHH  (3aBUCHUMOCTH
CONMPOTHUBJICHUSI MPOBOJHUKA OT €ro JJIMHBI, IUIOIIAIX [ONEPEUHOTO
CEUEHHMSI U YACIBHOIO CONMPOTHUBIICHHS BEIIECTBA MPOBOAHUKA, CUJIbI TOKA,
UAYIIETO dYepe3 TMPOBOAHHWK, OT HAMpsDKEHHS Ha  MPOBOJHHKE,
UCCIIEJOBAaHUE TIOCJIEI0BATEIbHOTO U  MapajUIeIbHOTO  COECIUHEHUM
IPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBAaHUE, COOMpaThb YCTAHOBKY M
BBINIOJIHATh WU3MEPEHHMS, CIeAysd MPEeAJIOKEHHOMY IUIaHy, (PUKCHUpPOBATH
pe3ynbTaThl MOJTYYEHHOM 3aBUCUMOCTH B BUJE TaOIUI U rpaMKOB, Je1aTh
BBIBO/IbI IO PE3YJIbTaTaM MCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUs (UINYECKUX BEIUYMH (yIelbHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHUBIEHUE MPOBOAHMKA, paboTa U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKA): IUIAHUPOBATh HU3MEpPEHUs, coOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIENysl MPEIJIOKEHHON MHCTPYKLHH, U
BBIUUCIISTH 3HAUCHNE BEIMYUHBI

COOJTI0IaTh MpaBUiia TEXHUKUA 0€30MaCHOCTH MPpHU paboTe ¢ 1abopaTOPHBIM
o0opy10BaHUEM;

XapaKTepu30BaTh MPUHUUINBl  JCHCTBUS  U3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMHUCAHUA (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TapoBasi TypOUHA, aMIIEpMETP, BOJILTMETP,
CUETYMK AJIEKTPUYECKOM DSHEPIUH, 3JIEKTPOOCBETUTEIbHBIE MPHUOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpumepsr), AIEKTPUUYECKHUE
MPEIOXPAHUTENH, HIEKTPOMATHUT, AJIEKTPOJBUTATENb TOCTOSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBaX (PU3MUYECKUX SIBJICHUN U HEOOXOJMMBbIE
bu3nueckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA M H3MEPUTEIbHBIC
npUOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUJIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, [BHUTaTellb BHYTPEHHETO CrOpaHus,
ANEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI AJIEKTPUUYECKUX Ienel ¢
MOCJIE0BATEIbHBIM U MapalIeIbHbIM COETUHEHUEM AJIEMEHTOB, pa3iuyast
yCIIOBHBIE 0003HAYEHHSI JIEMEHTOB AJIEKTPUUECKUX LIETEH;



OPUBOJUTH  MpUMEpPHl  (HaXoauTh  HMHOpMALMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3UYECKUX 3HAHUA B TOBCEIHEBHOM
JKU3HU I oOecrieueHrss 6€301acHOCTH MpU oOpaleHuy ¢ npudbopaMu U
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHUS 3/J0POBbS U COOJIOICHUSI HOPM
HKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIEH Cpe/Ie;

OCYIIECTBISATh TOMCK HHpopManuu (U3MYECKOTO COJEp)KaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIMXCSI 3HAHUM WM INYTEM CPABHEHHUS
JOTIOJTHUTEBHBIX UICTOYHUKOB BBIJIEIATH HHPOPMAIIMIO, KOTOPAast SIBIsETCA
MPOTUBOPEYUBOMN MIIM MOXKET ObITh HETOCTOBEPHOM;

UCITIOJIb30BATh MPHU BHITIOJHEHUU YYEOHBIX 33JJaHUN HAYYHO--TIOMYJISIPHYIO
JUTEPATYPy HPU3UUYECKOTO COJIepKaHUsl, CIIPABOYHBIE MaTepUaIbl, PECYPCHI
cetu MHTepHer, BiageTh NpuéMaMM KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHUS,
00o0miass uHGOPMALKI0O U3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOTO
COJIEpKaHMsI, B TOM YMCJIE IyOIMYHO IPEJCTABIATH PE3YIbTaThl IPOEKTHOM
WA UCCIIEZIOBATEIBCKOM NEATENIbHOCTH, TIPY 3TOM IPaMOTHO HCIIOIh30BaTh
W3YYEHHBIM MOHATUMHBIN ammapaT Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUIEHUE ITPE3CHTALUEH;

OpU BBIIIOJIHEHUU YYEOHBIX IPOEKTOB U HCCIEIOBAaHUN (U3NYECKUX
IPOLIECCOB paclpeieiTh OOS3aHHOCTH B TIpPyNIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTH 32 BBHIMOJIHEHUEM IJIaHa JEHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIH BKIAJ B
JeSITEIbHOCTD TPYIIIIBI, BHICTPaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K koH1y o0yueHus B 9 kjacce npeMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

WCIIOJB30BaTh MOHATHUSA: CHUCTEMa OTCYETA, MaTepualbHas TOYKa,
TPACKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO IBWXKEHHUS, Aepopmarius
(ynpyrasi, mjiacTH4ecKas), TpPeHHE, LEHTPOCTPEMUTEIbHOE YCKOPEHUE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TAKECTH, aOCOJTIOTHO TBEPAOE TEJO,
LHEHTpP TsDKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHUUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U yJIBTPA3BYK, JIEKTPOMArHUTHbIE BOJIHBI, IIIKAJIA
AJIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U JaJIbHO30PKOCTb,
CHEKTPbI UCITyCKaHUs W MOTJIONIeHUs, alb(a-, OeTa- U raMMa-u3IydeHus,
W30TOIIbI, SIICPHAS DHEPTETHKA;

paznuyaTh SBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJUHEHHOE
JBUKEHHE, PABHOYCKOPEHHOE NPSIMOJIMHEHHOE MABM)KEHHE, CBOOOIHOE
NaJEHUE TeJl, PABHOMEPHOE JABMKEHUE MO OKPYKHOCTHU, B3aUMOJICHCTBHE



TeJI, PEAKTUBHOE JIBIKCHHE, KOJIeOaTeIbHOE ABMKEHHUE (3aTyXarolue u
BBIHYX/ICHHbIC KOJICOaHMsI), PE30HAHC, BOJHOBOE IBUKCHHE, OTPAKCHHE
3BYyKa, MPSMOJIMHEHHOE pAaCIpOCTpPaHEHUE, OTPAXKEHUE U MPETOMIICHUE
CBETA, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIoKeHHE OEJIOro CBETa B
CHEKTP M CJOKEHHE CIEKTPaJbHBIX LBETOB, JHCIEpPCUS CBETA,
€CTECTBEHHAsl PaJHUOAKTUBHOCTh, BO3HWKHOBEHHE JIMHEMYATOro CIEKTpa
U3ITyYEHUS) TI0 OMUCAHHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUM B
OKpyXaroleM Mupe (B TOM 4Yucie (QuU3nYecKue SBICHUS B IPUPOJE:
IPUIUBBI U OTIUBBI, IBIKEHUE Tu1aHeT COMTHEYHON CUCTEMBI, PEaKTUBHOE
JIBIDKEHHWE JKUBBIX OPTraHW3MOB, BOCHPHATHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEMCMHUYECKHWE BOJIHBI, I[yHaMH, 53XO0, IBEeTa Tell,
ONTUYECKHUE SIBICHUS B MPUPOAE, OMOJOTMYECKOE AEHCTBHE BHUIMMOTIO,
yIbTPaUOIECTOBOTO W  PEHTIEHOBCKOTO M3JIyYCHUM, €CTEeCTBEHHBIN
pPaAMoOaKTUBHBIN (OH, KOCMHUYECKHE JIy4d, PAJUOAKTUBHOE H3IIyUYCHHE
NPUPOAHBIX MHUHEPAJIOB, JEWCTBHE pPAAMOAKTUBHBIX W3IIyYCHHH Ha
OpraHu3M YeJIOBEeKa), MPH STOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCNSATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHU) (U3HUECKUX
SIBIICHUI;

OTKCHIBaTh M3yYEHHBIC CBOMCTBA TNl U (U3UUYECKUE SBICHHUS, UCIIONb3YS
¢usznyecKkne BENWYHUHBI (CpPEIHSsE W MTHOBEHHAsh CKOPOCTh Tela MpH
HEPaBHOMEPHOM JIBJKEHUH, YCKOpPEHHUE, NEepeMelIeHHe, MyTh, YIjoBas
CKOpOCTb, CHUJIa TPEHHUs, CUJla YNPYroCTH, CUJIa TSHKECTH, YCKOpPEHHE
CBOOOJHOTO TMaJIeHWs, BEC Tela, HWMIIYJIbC TeJla, HWMIIYJIbC CHJIBI,
MexaHudeckas paboTa M MOUIHOCTb, IOTEHUMAaJIbHAs DJHEpPrusi Teia,
MOJHSTOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAS SHEPIHsl CHKaTOU
MPYKUHBI, KHHETUYECKAsi DHEPTHsI, TTOJIHAS MEXaHUYECKasi DHEPT U, TEPUO/T
U YacToTa KoJeOaHWi, JIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA,
CKOpPOCTh CBETa, IOKa3aTellb MPEJIOMIIEHUS Cpelbl), MpU ONUCAHUU
NPAaBWJILHO TPaKTOBAaTh (DU3MUECKH CMBICT HCIOJNIB3yEeMbIX BEJIHYMH,
0003HaYeHUsI W E€AUHUIBI (PU3NYECKUX BEIMYMUH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIONTUE JAHHYIO (PU3UUYECKYIO BEJIMYHMHY C APYTHMMH BEIMYUHAMH,
CTPOUTH TpahrKK N3YICHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUe SBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUS DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHUS,
NPUHIUT CYMEPHO3UIMN CHJI, TPUHIMI OTHOCUTeNbHOCTH [anmes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHHS MMITYJIbCA, 3aKOHBI OTPAKEHUS U
IPEIOMJICHUS! CBETA, 3aKOHBI COXPAaHEHUS 3aps10BOTO U MaCCOBOT'O YHCEIl



OpU SAEPHBIX PEAKIUSIX, MPU ITOM JAaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA M 3aIUCHIBATh €T0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATh (PU3UYECKUE TPOIECCHl U CBOMCTBA Tel, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyaI[il MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2—3 M3YYEHHBIX CBOWCTBA (PU3MUECKUX SIBJICHUM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEIH;

periaTh pacuéTHbIE 3a/1a9 (OMUPAIONITUECS Ha CUCTEMY U3 2—3 ypaBHEHUH ),
UCIIOJIB3YSl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKHUE BETUUUHBI: HA
OCHOBE aHaJIM3a yCJIOBUS 3aJ]aul 3alMChIBaTh KPATKOE yCIOBUE, BBISABIIATD
HEJOCTAIOUINE UM U30BITOYHBIEC JAHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJMMBbIE Il PEIICHUs, TPOBOAUTH pacu€Thl W  OICHUBAThH
PEATUCTUYHOCTH TOJTYYCHHOTO 3HAYEHUS PU3NIECKON BETUUHHBI;
pacrno3HaBaThb MPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MpPU [OMOIIU
($U3NYECKUX METO/OB, HCHOJb3Yysl ONUCAHUE MCCIECAOBAaHUS, BBIJICIATH
IpOBEPSIEMOE TPEIINONIOKEHNE, OIEHUBATh MPABMWIBHOCTh TOPSAKA
NPOBEJCHUS  WCCIIEJOBAHMS, JelaThb BBIBOABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH 1 OTIBITOB;

OPOBOJAUTH OMbBITBI 10 HAOMIOJEHUIO (U3NYECKUX SBJICHUH WU
¢u3nyecKux CBOWCTB Ted (M3ydeHHe BTOporo 3akoHa HpioToHa, 3akoHa
COXPAaHEHHUSl HHEPTUM, 3aBUCUMOCTb IEpHOJa KOJIEOaHU NPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIBIX KOJEOaHUM, MPSIMOJIMHEIHOE PaCIpOCTPaHEHUE CBETA,
pasnokeHre 0esoro cCBeTa B CHEKTP, U3yUYCHHE CBONCTB M300pa’KEHUS B
IUIOCKOM 3€pKajle M CBOMCTB M300pa)keHUs MpeaMeTra B coOuparoiei
JUH3€e, HAOMI0JEHUE CIUIOMIHBIX M JIMHEWYaThIX CHEKTPOB H3JIy4YEHHUS):
CaMOCTOATENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOro Habopa
000py1I0BaHUSs, OMMCHIBATH XOJI OMBITA M €T0 PE3yIbTaThl, (HOPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEpPEHUH, onperernss
CpelHee 3HaueHue u3MepsieMoll BenuuuHbl ((POKYyCHOE paccTosHue
coOuparoiel JMH3bl), OOOCHOBBIBATH BBIOOp cHoco0a H3MEpPEeHUs
(M3MepUTEILHOTO PUOOpPa);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (PU3UUYECKHX BEIMYUH C
UCIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU MTPU
PaBHOYCKOPEHHOM JBW)KCHMHM 0O€3 Ha4daJbHONH CKOpPOCTH, TIepuoja
KOJIe0aHU MaTeMaTHYeCKOT0 MasTHUKA OT AJUHBI HUTH, 3aBUCUMOCTH
yria OTpak€HUsl CBETa OT yrja MaJeHUs W yria MpeIoMJIeHHs] OT yria
najieHus): TUIAaHUPOBATh HCCIIEJOBAHHE, CAMOCTOSITENILHO COOMpaTh



YCTaHOBKY, (UKCHpOBaThH pe3yJdbTaThl MOJYYEHHONW 3aBHCHUMOCTHU
bU3MYEeCKUX BEIWMYMH B BHUAC TAONUIl M TPaPUKOB, JeJIaTh BBIBOIBI IO
pe3ylbTaTaM HCCIIe0BaHNUS;

IPOBOJUTH KOCBEHHBIE W3MEpeHUsl (U3MUECKUX BEIUYUH (CPEIHSS
CKOPOCTh U YCKOPECHHE TeJIa TIPU PABHOYCKOPEHHOM JIBHKCHHUH, YCKOPCHHE
CBOOOJHOTO TMaJeHusl, XECTKOCTh MPYXUHBL, KOIPPHUIMEHT TpPEHUS
CKOJIBKCHHS, MEXaHWdeckas padoTa M MOIMHOCTh, YacTOTa M TIEPHOJ
KOJIe0aHUN MaTeMaTHYeCKOT0 W TPYKHHHOTO MAasTHUKOB, ONTHYECKAs
CHiia COOMparImell JWH3BI, pPaJAUOAKTUBHBIA (OH): TUTAHHPOBATH
U3MEpEHHs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBITIOJTHSTH
U3MEpPCHHUS, CIeaysl TPEIJIOKCHHOW WHCTPYKIIMU, BBIYUCISATH 3HAYCHUE
BEJTMYMHBI U aHAJTM3UPOBATH IMOJTYyYEHHBIE PE3yJIbTaThl C YUETOM 3aITaHHON
MOTPENTHOCTU U3MEPEHHUIA;

COOJTI0IaTh MpaBUJIa TEXHUKK 0€30MIaCHOCTH MU padoTe C 1abopaTopHbIM
00opy1I0BaHUEM;

pasnmuyaTh OCHOBHBIC TIPU3HAKM WM3YYCHHBIX (DU3HMUCCKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCOTIOTHO TBEPIOE TEJIO, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKAas JTNH3a, JIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAsI MOJIENb
aTOMHOTO SIJIpa;

XapaKTepu30BaTh MPHUHIMIBI  JIEUCTBUS HM3YyUYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPON HAa WX ONHCAaHUSA (B TOM YHCIE:
CIUAOMETP, JAaTYUKHA TIOJIOKCHHS, PACCTOSHHUS M YCKOPCHHS, pakKeTa,
9XOJIOT, OYKH, TMepuckom, Qoroanmapar, ONTUYECKHE CBETOBOJIbI,
CIIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCHOIb3ysd 3HAHUS O
CBOMCTBaX (PU3NYECKHX SBICHUA U HeoOXoaumble (HUUIECKUE
3aKOHOMEPHOCTH;

WCITOJIB30BaTh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMNCTB, U3MEPUTETHHBIX MPUOOPOB M TEXHOJIOTHUECKHUX MIPOIIECCOB MPU
peleHun  y4yeOHO--TIPaKTUYECKUX 3a/ad, ONTHUYECKHE CXEeMbl IS
MOCTPOEHUS N300pAKEHUI B MIJIOCKOM 3€pKajie U COOMPAIOIIEH JIMH3E;
OPUBOAUTH  MPUMEPHl  (HaXOAUTh  HMHPOPMALMIO O  TpUMEpax)
MIPAKTUYECKOTO HKCIOIB30BaHMS (U3UYCCKUX 3HAHWK B ITOBCEIHEBHOU
XKU3HU 111 oOecreueHus: 6€30MacHOCTH NP OOpalleHUH ¢ MPUOOpaMu H
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHCHHUS 370POBbS U COOTIOCHUS HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIEH Cpe/Ie;

OCYIIECTBJIATh TOUCK WHpoOpManuu (HU3UIECKOTO COACp)KAHUA B
HuTepHeTe, caMoCTOATENBHO (POPMYIHPYS TTIOMCKOBBIA 3aIpoOC, HAXOIUTh
MyTH OTPEACIICHUsI JTOCTOBEPHOCTH MOJYYCHHOW MH(POPMAIIUA Ha OCHOBE
UMEIOIINXCS 3HAHUU U TOTIOJTHUTEIHHBIX UCTOUYHUKOB;



UCIOJIb30BaTh MPHU BHIMIOJHEHUHN YU€OHBIX 3a/laHUN HAYYHO--TIOMYJIAPHYIO
JAUTEepaTypy (HPU3MUECKOro COJIepKaHus, CIIPABOYHBIE MAaTEPUAIIBI, PECYPCHI
cetu MHTepHer, BiageTh NpuUéMaMM KOHCIEKTHPOBAHMS  TEKCTa,
npeodpa3oBaHusi HHGOPMALMU U3 OJJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC NMUCHbMEHHBIE U YCTHBIE COOOIEHUS HAa OCHOBE
UHPOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (PU3UUECKOrO COAEpIk aHUS,
yOJMYHO MPEICTABIATh PE3YyJAbTaThl IPOCKTHOW WIIM UCCIIEI0BATEIBCKON
NEeATEIbHOCTH, TMpPU 3TOM TIPaMOTHO  HCIIOJIb30BAaThb  HM3YyYECHHBIN
HNOHATUMHBIN anmapar HM3y4yaeMoro pasjena (U3MKU U CONPOBOXKIAThH
BBICTYIUICHHE MpEe3eHTauel ¢ y4éToM OCOOEHHOCTEW ayIUTOPHU
CBEPCTHUKOB.
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7 KIIACC
Koan4yecTBo 4acoB DJIeKTPOHHbIE Bunnl gesireJLHOCTH
HaunmenoBanmue
Ne (uu¢posBbie) 00yYaIIHUXCS C YUeTOM
pa3jiesioB U TeM Konrpouabnsie | IIpakrnyeckue .
n/n Bcero o0pa3oBaTte/ibHbIC padoueii mporpamMmbl
NMPOrpamMmbl padoThI padoTbl
pecypcsbl BOCIUTAHUS
Pa3znen 1. ®usuka u eé posib B NO3HAHUHM OKPYKAIOIIEr0 MHPa
Becena o nennoctu (puzmueckon
HAyKH KaK MOIIIHOTO
®dusuka - HayKa o bubmorexa LOK o |
- WHC €HTa T[I03HaHUS MHpa
11 1 https://m.edsoo.ru/7f4 TPYM P,
IpUPOJIE 16194 OCHOBBI DPa3BUTHUSI TEXHOIOTHUH,
E— BOKHENIIEH COCTaBJIAIOLIECH
KYJIBTYpBI.
OOcyxneHue, HampaBlICHHOE Ha
Bu6muorexa LIOK BOCTIPUSATHE SCTETHYECKUX
KauecTB (PU3MUYECKOM HayKH: e&
1.2 DU3NYECKUEe BEITUINHBI 3 https://m.edsoo.ru/7f4 ¢ YK
16194 TapMOHHUYHOT'O MOCTPOEHUS,
= CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH.
[IpakTnueckas pabora,
. Bubnuoreka [IOK HAIlpABJICHHAA  H BUTH
EcrecTBeHHOHayUYHBIH 1 anpasJIcHHa a  pas ¢
1.3 2 https://m.edsoo.ru/7f4 | Hay4HOU T10003HATENTFHOCTH,
METO/1 IO3HAHUS u
16194 UHTEpeca K HCCIEI0BaTeNbCKON
JeATEIbHOCTH.
Hroro o pasneny 6

Paznen 2. [lepBoHayajibHbIE CBeIEHUS O CTPOCHHH BellleCTBA

2.1

Crpoenue BeriecTBa

but6mmoreka [IOK
https://m.edsoo.ru/7f4
16194

becena o meHHOCTHOM
OTHOILEHHUE K TOCTHKCHUAM
POCCUICKHUX YUEHBIX (PU3UKOB.



https://m.edsoo.ru/7f416194
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JBrmkeHue u Bubnuoteka HOK HaGmronenus, HarpaBJICHHbBIC Ha
2.2 B3aUMOJICHCTBUE 2 https://m.edsoo.ru/7f4 | pa3BuUTHE HAyYHOU
YacTHII BellecTBa 16194 JIF0003HATEILHOCTH.
OBpucTHUeckas decea mo
bu6nuoreka [IOK N
ArperaTHble COCTOSTHUS (hopMHUPOBAHHIO HOBBIX 3HAHUH O
2.3 2 https://m.edsoo.ru/7f4
BELIECTBA (bu3nyeckux o0beKTax u
16194
SIBIICHUSX.
Hroro no pazneny 5

Pa3nen 3. /IBH:KeHHe M B3aUMO/IeilicTBHE

TeJ

Becena o nenHoctu 6e30macHoro
00pasa KU3HU B COBPEMEHHOM

Mexannueckoe bubmorexa [JOK TEXHOJIOTMYECKOM MHpE
31 3 https://m.edsoo.ru/7f4 ’
JBUKCHHE 16194 BO)XHOCTHU COOJIIOJICHUS
0€e30I1acHOro MOBEACHUS Ha
Joporax.
bu6mmoreka [IOK [ToBbIIEHNE YPOBHS CBOEH
Nuepuus, macca,
3.2 S5 https:/m.eds00.ru/7f4 | KOMIIETEHTHOCTH 4€pE3
IJIOTHOCTH
16194 HNPAaKTUYECKYIO AEATENBHOCTD.
BrInonHenne npakTH4ecKux
bubmmorexa [JOK O —
3.3 Cuna. Buns! cun 13 https://m.edsoo0.ru/7f4 .
16194 B3aUMOJICUCTBUS, OTKPBITOCTH
OTIBITY U 3HAHUSM JIPYTHX.
Hroro no paszneny 21

Pa3nen 4. JlaBiienne TBEPABIX TeJl, *KMIKOCTEl U ra3oB

4.1

Hasnenue. [lepenaya
JIaBJICHUS TBEPABIMU

bubmuorexa [JOK
https://m.edsoo.ru/7f4
16194

DBpucTHieckas oeceia mo
(hopMHUPOBAHHIO HOBBIX 3HAHHUH O



https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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TeJIaMH, KUJIKOCTIMU U (bu3nueckux o0beKTax U
razamu SIBIICHUSIX.
bu6nuoreka [IOK HaOGmonenus, HarpaBiaeHHbBIC HA
4.2 JaBnenue sXuaKoCTH 5 https://m.edsoo.ru/7f4 | pa3BUTHE HAyYHOU
16194 0003HATEIBHOCTH.
bubmoreka LIOK HaGmronenust, HanpaBlieHHBIC HA
ATtmochepHoe .
4.3 5 https://m.edsoo.ru/7f4 | pa3BUTHE HAy4YHOU
JTaBJICHUE
16194 TH0003HATETTLHOCTH.
. [ToBbILIEHME YPOBHS CBOEH
JlericTBrE KUJIKOCTH U bubnuorexa [HOK
, KOMIICTCHTHOCTH
4.4 rasa Ha Morpy>x€HHOE B 8 https://m.edsoo.ru/7f4
4yepe3 MPaKTHIECKYIO
HUX TEJIO 16194
JESITEIbHOCTD.
Hroro no pazneny 21
Pa3nen 5. PaGoTa u MOIIHOCTh. JHEPTrUus
Juckyccus 0 HEHHOCTH
bubmmorexa [JOK N
(bu3nYecKOil HAyKH KaK MOIIHOTO
5.1 PaGota u momrHOCTH 3 https://m.edso0o.ru/7f4
16194 WHCTPYMEHTA OCHOBBI Pa3BUTHS
- TEXHOJIOTHIA.
BrinmonHenue npakTHYecKux
bu6nuoreka [IOK
paboT Tpedyroumx
5.2 ITpocTeie MEXaHU3MBI 6 https://m.edsoo.ru/7f4 .
16194 B3aMMOJICHCTBUSI, OTKPBITOCTH
OTIBITY U 3HAHUSM JIPYTHUX.
becena o meHHocTH (U3HUYECKOI
HayKu KaK MOIITHOTO
bubmmorera LOK I/Hi};l; eHTa al’IO3HaHI/I}I Him a
5.3 MexaHunueckast SHeprus 3 https://m.edsoo.ru/7f4 pyM pa,
16194 OCHOBBI Pa3BUTHS TEXHOJOTHH,
= BAKHENIIEH COCTaBJIAIOLIEH
KYJIBTYPBHI.
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OO6cyxneHue, HaMpaBJIeHHOE HA
BOCTIPUSATHE ICTETUICCKUX
. bubmuorexa [JOK . N
CtpoeHue u cBolicTBa Ka4yecTB PU3NICCKON HAYKU: e
11 ) https://m.edsoo.ru/7f4
BeIleCTBa 181ce TapMOHHMYHOTO TTOCTPOCHUS,
CTPOTOCTH, TOUHOCTH,
JTAKOHUYHOCTH.
[IpakTuueckue paboThl,
HaIlpaBJICHHAs HA Pa3BUTHE
Hay4YHOH JTF0003HATEIHLHOCTH,
WHTEpeca K UCCIIEeI0BATEbCKOM
bubmmoreka [IOK
JesATEeTLHOCTH.
1.2 TenoBble mporecchl 23 1 2.5 https://m.edsoo.ru/7f4
Juckyccus, HarpaBieHHas Ha
181ce
00CYXKICHUE IKOJIOTHIECKUX
poOJIeM TP HCTIOIB30BAHUHT
TEIJIOBBIX JABUTATEIICH U IIyTEeU
UX PEIICHUS.
Hroro no pazneny 28
Pa3nen 2. DiekTpuyecKkre 1 MATHUTHBIE SIBJIEHHS

DIIEKTpUUYECKHE

2.1
3apsapl. 3apsyKEHHbIE

but6mmoreka [IOK
https://m.edsoo.ru/7f4
181ce

Habmionenus, HarpaBlieHHbIE HA
pa3BUTHE HAYYHOU
110003HATETHLHOCTH.
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Tena U ux
B3aWMO/ICHICTBUE
Becena o nennoctu 6e30nacHoro
o0pas3a )KM3HH B COBPEMEHHOM
TEXHOJOTHYECKOM MHUpE,
BaXHOCTHU COOJIIO/ICHUS
N bubnmorexa [IOK 0€30MacHOr0 MOBEICHHS C
ITocTosiHHBIN
2.2 . 22 6 https://m.edsoo.ru/7f4 DIIEKTPUICCKUM
IEKTPUICCKUI TOK
181ce 000pyJJOBaHUEM.
BrinonHnenue npakTuyecKux
paboT Tpedyroumx
B3aMMOJICHCTBUSI, OTKPBITOCTH
OTIBITY Y 3HAHUSM JIPYTHX.
OBpucTHYecKas deceia mo
bubmuorexa [JOK N
(hopMUPOBaHNIO HOBBIX 3HAHUI
2.3 MarHuTHBIC SIBJICHUS 5 0.5 https://m.edsoo.ru/7f4
0 ¢pu3HUECKNX 00bEKTaX U
181ce
SIBIICHUSX.
bubmuorexa [JOK becena o neHHOoCTHOM
DeKTpoOMarHuTHas
24 5 https://m.eds0o.ru/7f4 | OTHOIIEHUE K AOCTHKEHUAM
WH ust . i
YK 181ce POCCHUHCKHX YUEHBIX (PU3UKOB.
Hroro mo pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 9

YACOB IT1O ITPOT'PAMME
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9 KVIACC

Koaun4yecTBO 4acosB DJIeKTPOHHbIE Bunnl gesireJJLHOCTH
HaunmenoBanmue
Ne (undposbie) 00y4aroIUXCsA € y4eTOM
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n/n Bcero oOpa3oBaTe/ibHbIE padoueii mporpamMmbl
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Pasznea 1. Mexannueckue ABJICHUA
OO6cyxneHue, HaMpaBJIeHHOE HA
BOCITPUSITUE ICTETUUECKUX
MexaHudeckoe bu6nuoreka [IOK . N
Ka4yecTB (PU3NIECKON HayKH: e€
1.1 IIBUKEHUE U CIIOCOOBI 13 1 1 https://m.edsoo.ru/7f4
TapMOHHMYHOTO TTOCTPOCHUS,
€ro OIMUCaHUs la4ab
CTPOTOCTH, TOUHOCTH,
JTAKOHUYHOCTH.
BrinonHnenue npakTuyecKux
bubmuorexa [JOK O —
1.2 BzaumoericTBre Ten 15 2 https://m.edsoo.ru/7f4 .
B3aUMOJICUCTBUS, OTKPBITOCTH
1adab
OTIBITY Y 3HAHUSM JIPYTHX.
Jwnanor o coBpeMeHHOM
COCTOSIHUM POCCUHCKOMN
Bubmorexa ITOK (hU3HUYECKON HAYKH U
1.3 3aKOHBI COXpaHEHUS 12 1 2 https://m.edsoo.ru/7f4
[IEHHOCTHOM OTHOIICHHE K
ladab .
JIOCTH>KCHHUSIM POCCUUCKHIX
yu€HBIX-(DU3HUKOB.
Hroro no pazneny 40
Pa3nen 2. Mexanuyeckue KoJieOaHUsI U BOJTHBI
bubanoreka [JOK [IpakTraeckue paboTHI,
Mexannueckue
2.1 8 2 https://m.edsoo.ru/7f4 | HampaBiIeHHas HA pPa3BUTHE
KoJieOaHus g
ladab Hay4yHOM J1I0003HATEIBHOCTH,
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WHTEpeca K UCCIIeI0BATEIIbCKOM
IEeATEILHOCTH.

bubimoreka [JOK ['pynmoBbIe MPOEKTHI,
MexaHn4yeckue BOJIHBI.
2.2 3 7 https://m.edsoo.ru/7f4 | HampaBieHHbIC HA PA3BUTHE
BYK ladab Hay4HOU JIF0OO3HATEIIHPHOCTH.
Hroro no pazaeny 15

Pa3nes 3. Dy1eKTPOMArHUTHOE 10J1€ H 3JIEKTPOMATHUTHBIE BOJTHbBI

DNeKTpOMarHuTHOE OBpucTtrueckas decena o
bubnnoreka IIOK
1oJie u [IEHHOCTHU 0€301macHoro oopasa
3.1 6 https://m.edsoo.ru/7f4
JIEKTPOMArHUTHBIC 12436 YKU3HU B COBPEMEHHOM
BOJIHBI TEXHOJIOTHYECKOM MUDE.
Hroro mo pazneny 6
Pa3nen 4. CBeToBbI€ sIBJIEHUS
DBpucTuieckas oecena mo
bu6nuoreka [IOK .
3aKOHBI (hopMHUPOBaHNIO HOBBIX 3HAHUM
4.1 6 https://m.edsoo.ru/7f4
pacnpocTpaHEHHUsl CBETa 1446 0 Qpu3NUeCcKnX 0ObEKTaX U
- SIBJICHUAX.
bubmmoreka IIOK [ToBbIIEHNE YPOBHS CBOEH
JIuH3BI U ONTHYECKHE
4.2 6 https://m.eds00.ru/7f4 | KOMIIETEHTHOCTHU Yepe3
npuOOpbI
la4ab MPAKTUYECKYIO AEATENBHOCTD.
bubimoreka [IJOK HaGmronenus, HarpaBieHHbIE HA
Paznoxxenue 6emnoro .
4.3 3 https://m.edsoo.ru/7f4 | pa3BUTHE HAYYHOM
CBETa B CIIEKTP
ladab T10003HATETTFHOCTH.
Hroro no pazneny 15

Pa3zgen 5. KBautoBble ABJIeHUA
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Hcnyckanue u bu6nmoreka [IOK Habmonenus, HanpaBieHHbIEe Ha
5.1 IIOIVIOLLEHUE CBETA 4 1 https://m.edsoo.ru/7f4 | pa3BuUTHE HAy4YHOU
aTOMOM 1a4a6 T10003HATETTLHOCTH.
OBpucTtuieckas 6ecena mo
bu6nuoreka [IOK N
CtpoeHue aTOMHOTO (hopMHUPOBAHMIO HOBBIX 3HAHHN
5.2 6 1 https://m.edsoo0.ru/7f4
sanpa 0 ¢u3nUecKnX 00bEKTaX U
la4a6
SBJICHUSIX.
Juckyccus o rao0anbHOM
bu6mmoreka IIOK XapakTepe IKOJIOTUUECKUX
5.3 SnepHbie peakiuu 7 1 https://m.edsoo.ru/7f4 | mpobIEM CBI3aHHBIX C AaTOMHOM
lada6 SHEPIrETUKOM U IyTel UX
peleHusl.
Htoro no pazneny 17
Paznen 6. [loBTOpUTE/ILHO-00001IAOIIMIE MOTYTb
Becena o nennoctu gpusnveckon
[ToBTOpEeHUE N HayKH KaK MOIIHOTO
06o6m12HHe bubmorexa [JOK HHZKT‘pyMCHTa MIO3HAHUS MHpa
6.1 9 https://m.edsoo.ru/7f4 y
coJIep’KaHus Kypca 1ada6 OCHOBBI Pa3BUTHSI TEXHOJIOTH,
¢du3ukm 3a 7-9 kmace BayKHEHIIeH cocTaBIsONIeH
KYJIbTYpBHI.
Hroro no pazneny 9
OBIIEE KOJIMYECTBO
= 102 19

YACOB IO ITPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA

» dmsuka, 9 xknacc/ [epeimkun .M., I'yrauk E.M., UBanor A.U., [Terposa
M.A., AkimmonepHoe o6mectBo «M3narenbctBo «IIpocBenieHue

» ®usuka, 8 knacc/ [lepeimkun .M., UBanoB A.U., AkiimonepHoe 00IIIECTBO
«3narensctBO «IIpocBemenue

» Gusuka: 7-1 knacc: 6a30BbIN ypoBeHb: yueOHUK, 7 knacc/ [lepeimkun U.M.,

NBanos A.U., AxunonepHoe o6mectBo «M3narensctBo «IIpocsemienue»



