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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKe HAa YPOBHE OCHOBHOTO OOIIETo 00pa3oBaHUs
COCTaBJI€Ha Ha OCHOBE IOJIOKEHUH U TpeOOBaHWI K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHON paboyelt mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yuedHoro npeamera «Dusukay.

ConepxaHue mnporpaMmbl 10 (PU3MKE HANpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYaroUIuXcsi U OpraHu3alui0 U3yYeHUS
GU3MKM Ha NEATEebHOCTHOM ocHOBe. B mporpamme mno (usuke yduThIBAIOTCS
BO3MOXKHOCTH Yy4yeOHoro mpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXKIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[TporpamMMma no (u3uKe yCcTaHaBIWBAET pacrpesesieHne yaeOHOro MaTepuana
1o rojam oOyueHus (MO Kjaccam), mpejiaraeT NpUMEpHYIO MOCJIeJ0BATEIbHOCTD
U3y4YeHHUs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEp>KaHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJarouxcsl.

[Iporpamma mo ¢Qusuke pa3zpaboTaHa € LENBIO OKa3aHUS METOIUYECKOU
MOMOIIH YYUTENIO B CO3/1aHUU padouell mporpaMMel 10 y4eOHOMY MPEIMETY.

®duszrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEJIMETOB, MOCKOJbKY (PU3MUYECKHE 3aKOHbI JIeKaT B OCHOBE IIPOLIECCOB U
SBJICHUM, W3y4aeMbIX XWUMHCH, OHWOJIOTHEH, acTpOHOMHEH W (PU3HUECKOU
reorpaguel, BHOCHUT BKJIaJ] B €CTECTBEHHOHAyYHYI0 KapTHUHY  MHpa,
NpelocTaBiIsieT Haubojee SCHble O00pa3lpl MNPUMEHEHUS HAyYHOTO METoja
MO3HAHUA, TO €CTh CII0C00A MOTYUYEHHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OpnHa W3 TIaBHBIX 3a/a4d (PU3UYECKOTO OO0pa3oBaHUS B CTPYKTYpE OOIIETO
0o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUM ECTECTBEHHOHAYUYHOM I'PAaMOTHOCTH U
MHTEpEca K HayKe y 00y4aromuxcs.

N3yuenne Quiznku Ha 0a30BOM ypOBHE TMpEINOJaracT OBJIAJICHUE
CIIEIYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOLUIUMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTB:

e HAay4YHO OOBSICHSTH SIBJICHUS;

e OLEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAaHNUS;

e HHTEpPIPETUPOBATH  JIAHHBIE M MCIOJb30BaTh  HAy4YHbIE
J0Ka3aTeIbCTBA JUIsl IOJYyYEHHUs BBIBOJOB.

[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
onpenenensl B Konuenuuu mnpenonaBanus ydyeOHoro mnpenvera «®Dusuka» B
oOpa3oBaTrenpHBIX oOpraHusanusax Poccuiickoit @exepanuu, peamu3yONINX
OCHOBHBIE  00111€00pa30BaTe/IbHbIE IPOrPaMMBbl, YTBEPKIEHHONW pelIeHUueM



Komnerun MunuctepcTBa npocseiienus Poccuiickoit ®eneparuu (IpoToKoya oT 3
nexadpst 2019 r. Ne [TK4BH).
Ieaun nzyyenus pusnku:

npuoOpeTeHNE WHTEpeca W CTPEMJICHHS OOYYaloImUXCs K HaydHOMY
W3YUYCHHIO TNPUPOABI, PA3BUTHE WX HHTEINICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUS U (OPMUPOBAHUE
MCCIIEIOBATEILCKOTO OTHOIICHUSI K OKPYKAIOIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOTO MHMPOBO33PCHHS KaK pe3yibTaTa H3yYeHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHpOBaHUE TIPEACTABICHUN O PO (DU3UKH I PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTH;

pa3BUTHE  MPEJICTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
po(eCCHOHANILHOMN JCATEIBHOCTH, CBSI3aHHON ¢ (PM3UKOM, MOATOTOBKA K
JabHEHIIIeMy 00yYCHHUIO B 3TOM HAIpaBIICHUH.

JlocTrKeHHME 3THX IeJIeld MpPOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o0rmero oopazoBanusi 00ECIIEYNBACTCS PEIICHUEM CIICTYIONINX 3a1aY:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX M KBAaHTOBBIX
SIBJIICHUSIX

MpUOOpPETEeHNE YMEHUN OMHCHIBATh U OOBSACHATH (DU3UUYECKUE SBICHUS C
MCITOJIb30BAHUEM TOJTYYEHHBIX 3HAHUM;

OCBOCHME METOJ0OB pELICHUs MPOCTEHIIMX PACYETHBIX 3a7ad C
UCTIOJIb30BaHUEM buznyeckux MoOJIeTIeH, TBOPUYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a7a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOJIHBIE SIBICHUS U BBHIIOIHITH OIBITHI,
JabopaTtopHble  pabOThl M AKCIEPUMEHTAJIbHBIE HCCIIEJAOBaHUS C
MCTIOJIb30BaHUEM U3MEPHUTEIBHBIX MPHUOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ MH(pOpMaImel (HU3NIECKOTo COMEpIKaHMS,
BKJIIOYasi UHPOPMAIIUIO O COBPEMEHHBIX JOCTUKEHUSAX (PU3UKHU, aHAIIU3 U
KPUTHYECKOE OlICHWBaHNE WH(POPMAIIUH;

3HAKOMCTBO €O cpepaMu poecCUOHaATbHON AESTEIbHOCTH, CBA3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTIKEHUAX (PU3NUECKON HAYKH.

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

oOpazoBanus orBoauTtcs 238 vacos: B 7 kiacce — 68 yacoB (2 yaca B HEJIEN0), B 8
KJ1acce — 68 yacoB (2 vaca B HeAento), B 9 kimacce — 102 yaca (3 yaca B HEJETIO).

[Ipennaraemsiii B mporpaMme no ¢Gu3MKe MepedeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEH IATEIIbHBIN XapaKTep, YUUTEIb JIeNaeT BHIOOP MPOBEICHUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
oOy4Jaronmxcs, CHUCcKa SKCIEPUMEHTAIbHBIX 3aJaHuil, MpearaeMblx B paMKax
OCHOBHOI'0 FOCYJJapCTBEHHOT'0 3K3aMeHa 1Mo (hU3uKe.



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka v €€ poJib B IO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUS:
MEXaHUYECKUE, TEIJIOBBIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®dusnueckue BennuyuHbL. M3Mmepenue ¢usndeckux BeaudyuH. Puznueckue
npudopsl. [lorpemHocts u3mepenuil. MexxayHapoaHasi cuCTeMa €IMHMII.

Kak ¢usuka u [pyrue ecTecTBEHHbIE HayKd HW3Yy4aroT TMPUPOIY.
EctecTBeHHOHay4YHBIH METOJ MO3HAHMSA: HAONIOJIEHUE, IMOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIIBUYKEHUE TUIIOTE3, SIKCIIEPUMEHT I10 NPOBEPKE TMIIOTE3, 0OBSICHEHNE
HaOmoaaemMoro sBiaeHus. Onucanue GU3NUeCKUX SABJICHHUH C TOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHuuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHUE, MAarHUTHBIC, CBETOBbIC

SIBJICHHUS.
2. ®usnueckue NpuOOPHl U MPoLEaypa NPSIMbIX U3MEPEHHI aHAJIOTOBBIM U
1 (POBBIM IPUOOPOM.
Jlabopamopnsie pabomuel u onvimol.
1. OmnpeneneHue 1eHbl AIEHUS Kbl U3MEPUTENBHOTO IpUbopa.
2. M3MepeHue pacCTOAHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TETA.
4. OmnpeneneHue pasMepoB MaJIbIX TEI.
5. M3mepenue temneparypsl NpU IOMOIIM KUAKOCTHOIO TEpMOMETpa U
JlaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue mccienoBaHus MO NMPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
HIapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblie, 4eM OOJIbIlIE BhICOTA
ITyCKa.

Pasznes 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUH BelLeCTBA.

Crpoenne BemecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OMNbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBrkenne wactun BemecTtBa. CBsA3b CKOPOCTH JBM)KCHMS YacTHIl C
temneparypoil. bpoyHoBckoe nBwxkeHue, auddysus. BzaumoneicTBue yacTuil
BEILIECTBA: NIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(kpucTayinyeckux) Tesl. B3auMocBsI3p MeX1y CBOMCTBAMM BELECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M MX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpauyuu.

1. HaOmonenue OpOyHOBCKOTO JBUKEHMSL.



2. HaGmonenue nuddysum.
3. HaOmionenue — siBneHuid,  OOBSACHAIOMIMXCA  MPUTSIKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnsie pabomol u onvimol.

1. OueHka JuaMeTpa aroMa METOAOM psAnoB (C  HMCHOJIb30BAHUEM

dboTorpaduwuii).
2. OnbIThI IO HAOJIIOACHHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO TTPUTSIKEHUS.
Pa3nen 3. JIBuskeHue U B3auMo/ielicTBHE TeJl.
MexaHnueckoe JBH>KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMXKEHUU. Pacu€r mytu u
BPEMEHU JBUKEHUSI.
SlBnenue wuHepuu. 3aKOH MHEpUMH. B3ammoneilcTBue Ten Kak MpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCcTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IUHULE
00BbEMa BEIECTBA.
Cuila Kak XxapakTepucThka B3auMmozeincTBus Tenl. Cuila ynpyrocTd U 3aKoH
I'yka. M3mepenne cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBIICHHE TIATOTEHUS W CHUJIa
TskecTd. CHila TSDKECTH Ha IpyTHX IutaHerax. Bec tena. HeBecomocTs. CrnoxeHune
CWJI, HANPABJIEHHBIX II0 OJHOM npsiMoM. PaBHonelctByromas cuil. Cuila TpeHUs.
TpeHne CKOJIbKEHUS U TPEHUE MOKOS. TpeHHe B MPUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HabGmrogeHne MexaHMYECKOTro JIBUKEHHUS Tea.
2. M3MepeHune CKOpoCTH NPSMOJIUHENHOTO ABUKCHUSA.
3. HaGmionenue siBneHus WHEPIUU.
4. HaOmroieHrue u3MEeHEHUs1 CKOPOCTHU MPHU B3aUMOJICUCTBUH TEII.
5. CpaBHEHUE Macc 10 B3aUMOJECHCTBUIO TEIl.
6. CnoxxeHue cuJj, HalpaBJIECHHBIX 10 OJTHON MPSIMOM.
Jlabopamopnsie pabomel u onvimol.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIKEHHUS (IIapuKa B KUIKOCTH,
MOJIEJIM AJIEKTPUUECKOTO0 aBTOMOOMIIS M TaK Jajiee).

2. OmpeneneHue CpeaHEN CKOPOCTH CKOJBbXEHHS OpycKa WM IIapuKa 1o
HaKJIOHHOM IIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNa.

4. OmnbITHI, JEMOHCTPHUPYIOLIME 3aBUCUMOCThH pacTsbKeHHs (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOM CUITBI.

5. OnObIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXEHUSI OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paszpnen 4. /laBiieHue TBEPABIX TeJl, dKMAKOCTEH U Ta30B.



JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBETTUYCHUS NaBiieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0béma, Temmeparypsl. llepemaua naBieHus
TBEPABIMU TEJNAMHU, XUAKOCTAMH W razamu. 3akoH Ilackans. ITneBmatnueckue
MalllMHbl. 3aBUCHUMOCTb JABJICHUSI KUJIKOCTH OT TIyOuHBI. ['mapocrarnueckuii
napanokc. Coobmraromuecs cocyasl. [ mupaBmuyeckne MexaHU3MBbl.

Atmocdepa 3emun u atmMocdepHoe naBieHue. [IpuumHbBl CyliecTBOBaHUS
Bo3aymHONH oOonouku 3emun. OnbiT Toppuuemnu. M3mepenue atmochepHOro
JaBlieHHs. 3aBUCUMOCTh aTMOC(HEpPHOT0 AaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[TpubGops! 17151 M3MepeHus aTMOC(hHEpPHOTO TABJICHHUS.

JlelicTBre KUIAKOCTH U ra3a Ha MOTPYyKEHHOE B HUX TeJO. BpITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten.Bo3ayxormiaBaHue.

Hemoncmpayuu.

o Uk~ w N e
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3aBUCUMOCTh JABJICHUS ra3a OT TeEMIEpaTyphl.

Ilepenava naBaeHUS KUJIKOCTHIO U Ta30M.

Coobmaroiuecst CoCy/Ibl.

['mppaBnuyecknii mpecc.

[IposiBnenue neicTBUs aTMOCPEPHOTO TABICHUS.

3aBUCHMOCTh BBITAIKHBAIOMICH CHJIBI OT O0OBEMA MOTrPYKEHHOW YacTH
TeJa ¥ MJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKHUBAIONIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.
YcioBue UIaBaHus TEJI: IUIABAHWE WIIM MOTPYKEHUE TEJI B 3aBUCHMOCTH
OT COOTHOIICHHUS TNIOTHOCTEH TeNla U JKUJIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1.

HccnenoBanre 3aBUCUMOCTH BeEca TeNla B BOAE OT 00bEMa NOrpyKEHHOH B
YKUJKOCTh YaCTH TEJa.

OnpeneneHue  BBITAIKUBAKOIICH  CWIBL, JACUCTBYIOIIEM Ha  TeJo,
NOTPYKEHHOE B KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEN CHJIBI, IEVCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT Macchl Teja.

OneITBl, JEMOHCTPHUPYIOLUIME 3aBUCUMOCTb BBITAJIKHUBAIOLICH  CHUJIBL,
JNEUCTBYIOIIEH Ha TEJNO B KUAKOCTH, OT OOBEMa MOrpyKEHHOW B
YKUJKOCTh YACTH T€JIA U OT IJIOTHOCTH KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WIM KOHCTPYUPOBAaHHE JIOJKH H
OIpeeNIeHHE €€ IPy30I10AbEMHOCTH.

Paszgen S. PaGoTra 1 MOIIHOCTB. JHeprus.

Mexanunudeckast padota. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecHsl peluara. IlpuMmeHeHuMe mpaBWiia paBHOBECHsS pblyara K OJIOKY.



«3onoroe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. Ilpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTnueckas W INOTEHUHAIbHAS DHEPTHS.
IIpeBpaieHre 0OTHOTO BUIA MEXaHUYECKOW DHEPTUM B APYTroi. 3aKOH COXPaHEHUs
DHEPIUHU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTBHIX MEXAHU3MOB.

Jlabopamopnwie pabomol u onvimol.

1. Omnpenenenue paboOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JBIKEHUHU Tela

10 TOPU3OHTAIBHON MOBEPXHOCTH.
2. HccnenoBaHue ycIOBUN paBHOBECHS pblyara.
3. Hzmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. W3ydyeHune 3aKOHA COXPAHECHUS MEXAHUYECKON SHEPTHUH.
8 KIIACC

Pa3znes 6. TenuioBble iBJICHUA.

OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOEHUSA
BellecTBa. Macca U pa3Mepbl aTOMOB M MOJEKYJ. OmbITHI, MOATBEPKAAOLINE
OCHOBHBIE TMOJIOKEHUS MOJIEKYISIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPHOro, >KHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUUECKOU TEOPHUU.
CmaurBaHM€ U KalWJUISIpHBIE siBJICHUSI. TemIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHUS
yactull. Buytpenusas osHeprus. CnocoObl HM3MEHEHHUSI BHYTpPEHHEH DSHEpruu:
Terionepeaaya 51 COBEpPILICHUE paboTHI. Buas TEIUIoNEepeAauu:
TEIUIONPOBOJHOCTh, KOHBEKIIHS, U3IyUYCHHUE.

KonudectBo TemnoTsl. YenbHas TEMIOEMKOCTh BEIIECTBA. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlnaBnenue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAs TEIUJIOTA IIJIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. YaenpHasi Teruiora
napooOpa3oBaHusi. 3aBUCHMOCTh TEMIIEpATypbl KHIIEHHS OT aTMOC(epHOro
JTABJICHMUSI.

BnaxnocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAS TEMI0Ta CTOPAHUs.

[Tpununer pabotel TerioBbix asurarencit KIIJ[ temmoBoro nBuraress.
TennoBele ABUTATENH U 3aLIMTA OKPYKAIOIIEH CPEJIbI.

3aKOH COXPAHEHHUS U MIPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGmronenune OpOyHOBCKOTO JIBHIKECHHSI.
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10.
11.
12.
13.

Habmonenne nuddy3un.

HaOmronenne siBieHU cMauMBaHKS U KalMMUIAPHBIX SBIICHUM.
HaOmronenue TenioBoro pacmpeHus Ted.

N3meHenne naBieHus ra3a Mpu U3MEHEHUM 00bEMa M HarpeBaHUU WU
OXJIAXKICHUU.

IIpaBuna u3MepeHus: TeMIEpaTyphl.

Bunbl Teronepenaym.

OxJtaXxieHue Ipyu COBEPIIEHUH pPabOTBHI.

HarpeBanwne npu coBepiieHUH padOThl BHEIITHUMU CHJIAMH.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IMUHBIX BEIIECTB.
HaGmaronenne xuneuus.

HaOnroienrie mocTostHCTBA TeMIEpaTyphl IPH TUIABICHUU.
Mopaenn TEIIOBBIX IBUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMBITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKCHHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAILUIOB TOBAPEHHOM COJIM WJIM caxapa.
OnpITEl IO HAOIOACHUIO TEIUIOBOI'O PACIIMPEHHUS Ta30B, KHUAKOCTEH M
TBEPABIX TEII.

OmnpeneneHue JaBieHUs BO3IyXa B OaJsIOHE HITIPUIIA.

OnbIThl, AEMOHCTPHUPYIOIIME 3aBUCUMOCTH [ABJIEHUS BO3[yXa OT €ro
00béMa M HAarpeBaHUS WA OXJIKICHHS.

[TpoBepka rUnmoOTE3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKHIKOCTH
B TEPMOMETPHUUYECKOMN TPyOKE OT TEMIIePaTyPHI.

HaOnronenne wu3MEHEHUs] BHYTPEHHEH DSHEPrud Tejla B Ppe3ysibTaTe
TeruIonepeaaY U paboThl BHEITHUX CHJI.

UccnenoBanne sBIEHUS TEIUIOOOMEHA IMPU CMEIIMBAHWU XOJIOJHOW U
ropsiuYeu BOJIBI.

Omnpenenenne  KOJWYECTBA  TEIUIOTHL, IOJIYYEHHOIO  BOJOW  IpH
TEII000MEHE C HarpeThIM METAJUIMYESCKUM IFITHHIPOM.

Onpenenenue yaeabHOU TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Onpenenenne OTHOCUTENBLHOM BIAKHOCTH BO3/1yXa.

OrnpeneneHue yaeabHOM TEIJIOTHI MUIABACHUS JIbJA.

Paznen 7. JjekTpryecKkue 1 MATHUTHBIE SIBJICHMS.

OnekTpuzauus Ten. [[Ba pona 3yeKTpUUecKHX 3apsiaoB. B3anmopelnctBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSIHUSI MEXKIY TEJIaMM).

Onektpuueckoe mnoine. Hanpsok€HHOCTH siiekTpudeckoro noss. I[IpuHnmn
CYHEPHO3UIIUH IEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM ypPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOJHMKM W JOUANEKTPUKU. 3aKOH  COXPAHEHUS
ANEKTPUYECKOTO 3apsia.

DJIEKTPUYECKAN TOK. YCIOBUS CYIIECTBOBAHUS 3JJIEKTPUYECKOTO TOKA.
NCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBHS SIEKTPUUECKOro TOKa (TeIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKHUI TOK B )KHJIKOCTSX U Ta3ax.

Onektpuueckasgs uenb. Cuia  TOKa.  DJNEKTPUYECKOE  HAIPSIKEHHE.
ConpoTuBieHne NPOBOJHUKA. Y IEIBHOE CONPOTHUBIEHUE BemecTBa. 3akoH Oma
Jis ydactka nenu. [lociemoBarenbHOE M MAapaisIebHOE  COSAUHEHUE
MIPOBOJIHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOrOo ToKa. 3akoH Jhxoyns—Jlenna.
DneKkTpudecKue Lenu U NOTPEeOUTENH 3IEKTPUIECKO 3Heprun B ObITy. KopoTkoe
3aMBIKaHHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHoe 1osie 3eMJIM M €r0 3HAYEHUE NI KU3HU Ha 3eMJIe.
Omeir  Opcrena. MarmutHoe IOJE€  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIA HA IIPOBOJIHUK C TOKOM.
DNEeKTpOJBUIaTellb MOCTOSHHOIO ToOKa. Vcronb30BaHWE 3IEKTpOJBHUraresic B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Omnertel @apanes. SBnenne snekTpoMarHuTHOM MHAYKUUU. [IpaBuno Jlenna.
DNeKTporeHepaTop. CriocoOb1 MOJIyYEHUS ANEKTPUUYECKOU SHEPruu.
DNEKTPOCTAHIIMKY Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Hemoncmpayuu.

DIIeKTpr3anus Ted.
JIBa pozna 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.
DIIEeKTpOCTaTUYECKass NMHIYKIU.
3aKOH COXPAHEHUS IJIEKTPUUECKUX 3apsI0B.
[TpoBOIHUKH Y TUSIIEKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHHUU 3JIEKTPUUYECKOTO MOJIS.
M cTOYHNMKH TTOCTOSIHHOTO TOKA.
JIericTBUSA DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B KUJKOCTH.
. ['a30BbIi1 pa3ps.
. I3MepeHne cuitbl TOKa aMIePMETPOM.
. I3MepeHne 251eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. PeocTtat n marazuH cCOnpOTUBIICHUHU.
. B3anmoieiicTBrEe MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJICHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MarHUTHBIX MOJIEH MMOCTOSIHHBIX MAarHUTOB.

OnbIT DpcTena.

MarauTHoe 1oje Toka. DJIEKTPOMArHuT.

JlelicTBHE MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.

DJIEKTPOABUTaTENb ITOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHONM UHAYKIIHH.

Omneitel ®apagnes.

3aBUCMMOCTh HAIIPaBJICHUS HWHAYKIHOHHOTO TOKAa OT YCIOBUW €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.

o u k~w

10.
11.

12.

13.

14,

15.

16.

OnpiTel 1O HAOMIOACHHUIO JJICKTPU3AIMHM Tell HHIYKIUEH W Tpu
COIPUKOCHOBEHUHU.

HccnenoBanrie ACUCTBUS DIEKTPUUYECKOTO IO HA TMPOBOJAHHUKU U
TVDIIEKTPHUKH.

COopka u npoBepka pabOThI JIEKTPUUECKOMN LIETH MOCTOSHHOTO TOKA.
W3mepenne u peryIupoBaHHue CUJIbl TOKA.

N3mepenne u peryanpoBaHnue HAMPSIKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4Yepe3 Pe3ucrop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAPSHKEHUS HA PE3UCTOPE.

OnsITHI, J€MOHCTPUPYIOIINE 3aBHCHUMOCTb AIIEKTPUYECKOTO
COMPOTHUBJICHUS] TPOBOAHMKA OT €ro JUIMHBI, IUIOMIAJAU MONEPEUYHOTO
CEUCHHs U MaTepuana.

[IpoBepka mpaBuia CIOXKEHHUS HAMNPSHKEHUH TPHU TOCIEI0BATEIILHOM
COEIMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJis CHIBI TOKa MPHU MapajyieIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOT0 TOKA, HAYIIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOIIHOCTH  3JEKTPUYECKOTO TOKAa, BbIAEISEMOW Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHIJIBI TOKa, MAYIIEro 4epe3 JaMIOouyKy, OT
HaIpsDKEHMS HA HEW.

Onpenenenue KIIJ[ nHarpeBaters.

HccnenoBanrie MAarHUTHOTO B3aUMOJIEMCTBUS TOCTOSIHHBIX MarHUTOB.
W3yyeHne MarHWUTHOTO TIOJISI  IOCTOSHHBIX ~MAarHUTOB TPU X
OOBEMHEHUY U PA3/ACIICHUH.

HccnenoBanue 1eHCTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPHUPYIOIIHE 3aBUCUMOCTh CHJIbl  B3aUMOJICHCTBUS
KAaTyIIKM C TOKOM M MarHuta OT CHJIbl TOKa M HaIlpaBJIICHUS TOKa B
KaTyIIKe.

18. M3yueHue nercTBYSI MArHAUTHOTO MOJI HA TPOBOJHUK C TOKOM.

19. KoHncTpynpoBanue u u3ydeHue padoThl AIEKTPOIBUTATEINS.

20. smepenne KII/] anekTpoaBuraTesbHOM yCTaAHOBKH.

21. OnbITBI TIO  HMCCJEAOBAHUIO SABJICHUS DJICKTPOMATHUTHON WHIYKIUU:
WCCIIEIOBAHUE W3MEHEHHWW 3HAYCHHS W HAMNPaBICHUS WHIYKIIMOHHOIO

TOKaA.
9 KUIIACC

Pasznen 8. Mexannuyeckue siBJIeHHS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBHOCT MEXAaHMYECKOTO JBWKEHMS. PaBHOMEpHOE NPSAMOIMHENWHOE
nBrkeHue. HepaBHoMmepHOe npsiMONMHENHOE IBHKeHUE. CpenHsss 1 MITHOBEHHAs
CKOPOCTb TeJa IIPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMOsMHEWHOe aBmkeHue. (CBoOoaHOE
nagenue. OnbIThl [ anuies.

PaBHOMEpHOE ABMXkEHUE 1O OKpYKHOCTH. Ilepmon m yacrora oOpauieHus.
JInnerHasa u yrioBasi CKOpoCTH. LIeHTpOoCTpeMUTEIbHOE YCKOPEHUE.

ITepsbiii 3ak0oH HbptoToHa. Bropo#t 3akon Herorona. Tpetuii 3akon HerotoHa.
ITpuHIMII CynepnO3UIIUN CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuila TPEHUS! CKOJIbXEHUS, CHIIa
TPEHUs MOKOs1, APYTUe BUJIBI TPEHUS.

Cuna TSXKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. J[Bmxenne mianer BOkpyr Connuoa. IlepBas kocmumyeckass CKOpPOCTb.
HeBecoMocTh 1 neperpysku.

PaBHOBecue matepuanbHOl TOYkH. AOCONIOTHO TBEpIOoE Tenmo. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETJIEHHON OChIO BpalieHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynee Tena. M3menenne mmmyinbca. Mmysibe cuiibl. 3aKOH COXPaHEHHUs
UMITyJibca. PeakTHBHOE ABUIKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa Cuil TSKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpruu u paboThl. [loTeHIIManbHas YHEPTUsl Tela, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMiin. [loTeHIManbHas SHEprus cxaTo npyxkuHbl. Kunernueckas
sHeprusa. TeopemMa 0 KMHETUYECKOW SHEPIHH. 3aKOH COXPAHEHHS] MEXaHHYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HalOmrongeHne MeXaHU4YeCKOro JABUKEHUS Tela OTHOCUTENIBbHO Pa3HbIX Tell

OTCYETA.
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8.
9.

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

CpaBHeHuEe TyTedl W TPAEKTOpPUU ABUKEHHS OJHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUXKEHUSL.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOIO IBUKEHUS.

Habmtoienue nBH>XeHUs Tesla o OKPY>KHOCTH.

HabmroieHue MexaHn4eckux sSBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ pPaBHOMEPHOM U  YCKOPEHHOM  JBHUKECHUU
OTHOCUTENBHO KaOMHETa (PU3KKHU.

3aBUCUMOCTb YCKOPEHUS TeJla OT MACChl Te€Jla U JEUCTBYIOIIEH Ha HEro
CHJIBI.

HabGntonenune paBeHcTBa CHII IPU B3aUMOJIEHCTBUH TEII.

M3meHeHne Beca Tena Mpu yCKOPEHHOM JBHKECHUH.

Ilepenaua umiysbca mpu B3aUMOJACHCTBUU TEIL.

[TpeoOpa3zoBanus SHEPTUM NPU B3aUMOAECUCTBUHU TEIL.

CoxpaHeHre UMITyJIbca IPHU HEYNIPYTOM B3aUMOAECHCTBHH.

CoxpaHeHHe UMITyJIbCa IPH a0COIIOTHO YIPYTOM B3aUMOJEHCTBUH.
Habmoienue peakTUBHOTO ABM)KECHUS.

CoxpaHeHre MEXaHUYECKON SHEPTUH [IPH CBOOOTHOM MaICHUH.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU MPU JBHKEHUU Teja MO IEVCTBUEM
NPY>KUHBI.

Jlabopamopnsie pabomel u onvimol.

1.

KoHncTpynpoBanue TpakTa [jisi pa3roHa U JaJIbHEHMIIIEro paBHOMEPHOIO
JIBIDKCHUS IIApUKA WA TEJICKKH.

OnpeneneHue CpeaHel CKOPOCTH CKOJIbKEHUSI OpycKa WM JBUKECHUS
[IapyKa 1Mo HaKJIOHHOW IUTOCKOCTH.

Onpenenenue yCKOpPEHHs Tejla MpPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH MyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JIBMKEHUM O0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIM TPU PaBHOYCKOPEHHOM JIBIDKCHHH 0e3
HayaJbHONW CKOPOCTH IyTH OTHOCATCS KakK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanrie 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpdunreHTa TpPEHUs CKOJIbXKECHHUS.

Onpenenenne KECTKOCTU NPYKHUHBI.

Omnpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBUKEHUU Tela
M0 TOPU3OHTAIILHON TTOBEPXHOCTH.



10. Ompeieniene  pabOTHl  CUJIBI  YIIPYTOCTH TIPU  TOABEME Tpy3a ¢
MCIIOJIb30BAHUEM HEIOABUKHOTO U TMOJBUKHOTO OJIOKOB.

11. 3yyeHue 3aKoHa COXpaHEHUS SHEPTHH.

Paznen 9. Mexannueckue KoJjieOaHUS U BOJIHbI.

KonebarensHoe nBukenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: IEPHO/T,
4acToTa, aMIUIUTyaa. MaremMaTHu4eckuil U NpYyKUHHBIM MasaTHUKH. [IpeBpamieHue
SHEPIUH MPU KOJIeOATEIHHOM JABUKEHUH.

3aryxatomue  koneOaHus.  BpiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJiHBI. (CBoiicTBa MeXaHMYeCKMX BOJH. IIpomonbHble U
nonepeyHble BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ paclIpOCTPAHEHUS.
Mexanunyeckue BOJIHBI B TBEPJIOM TeEJIE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka W BblcoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
yIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronmenne kosieOaHuii Tea IIOA AECUCTBUEM CHJIBI TSDKECTH W CHIIBI
YIPYTrOCTH.

Hab6mronenune xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HabGnronenue BoIHYKIEHHBIX KOJIEOAHHM U pe30HaHca.
PacnipocTpanenue npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
AKYCTUYECKHI1 pe30HAHC.
JIaﬁopamopmﬂe pabomul u onvimeol.
1. OmpeneneHue 4YacTOThl M MepHoJia KoJieOaHUM MaTeMaTUYeCKOro
MasiTHUKA.

2. OmpeneneHrie 4acTOTHI U IEPHO/Ia KOJIEOaHHI MPY>KHHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TEpHOJIa KOeOaHUi MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTH NEPUOIA KOJEOAHUN NIPY>KUHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH IEpUO/a KOJeOaHHI rpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl rpysa.

6. OmbIThl, JAEMOHCTPUPYIOIIME 3aBHCHUMOCTh  Mepuoja  KoJeOaHHid
MPY>KUHHOTO MasiTHUKA OT MAcChl IPy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus cBOOOIHOTO MaICHUS.

Pa3zges 10. D1eKTpOMAarHuTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

OJEKTPOMATHUTHOE  TOJIE.  OJJEKTPOMAarHuTHbIE  BOJIHBL.  CBOMCTBA
ANEKTPOMArHuTHbIX BOJH. I[llkana »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
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OnekTpoMarHutHas npupoaa cBera. CkopocTh cBeTa. BomHOBBIE CBOMCTBa
CBETA.

Hemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOHUIBLHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  moxmens  cBera.  Mcrounukum ~— cBera.  [IpssMonmuHerHOE
pactpoctpanenue ceera. 3atMeHust Connna u Jlynsl. Otpaxenue ceera. [limockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHusi cBera. [lonmHoe BHYyTpeHHee
OoTpaxkeHHe cBeTa. Vcmonb30BaHME TOJHOIO BHYTPEHHETO OTPAXKEHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydet B smH3e. Ontuueckas cucrema ¢doToamnmnapara,
MUKpOCKONa M Teneckoma. ['ma3 kak omnTuyeckass cucteMa. biInM3opykocTh U
JAJTbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crnekTp. Omnbitel HploToHa. CrokeHwue
CIEKTPAJIbHBIX 1IBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssMONTMHENHOE pacpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomiienue cpera.

OnTryecKkuil CBETOBO/I.

Xop nyuei B coOuparoliei JInH3e.

XO0J Ty4der B pacCEeUBAIOIIEH JIMH3E.

[Tomy4yenune n300pakeHUi ¢ TOMOIIBIO JTUH3.

[Tpuniun aevictBus oToanmapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Mopensb riasa.

11. Paznoxkenue 6enoro cBera B CIEKTP.

12. [lomy4yenune 6emoro cBeTa MpH CIO0KEHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yTJIa OTPAXKEHHUS CBETOBOTO Jyda OT yria
naJIeHuUs.

2. M3ydeHue xapakTEPUCTHK U300PKEHUS MPEIMETA B TIIOCKOM 3€pKaJle.

3. HccnepoBanue 3aBUCHMOCTH YIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yTJjia
MaJICHUS] Ha TPAHUILE «BO3yX—CTEKIION.
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4. TlomydeHue N300paKEHHM C IOMOIIBIO COOUPAIOIIEH JTHH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHMSI M ONTUYECKON CHIIBI coOMparoiien
JIVH3BI.

6. OmBbITHI O Pa3J10KEHUIO OEJIOro CBETAa B CHEKTP.

7. ONBITBI MO BOCTIPUSTHIO LIBETAa NMPEAMETOB NMPU UX HAOIIOACHUM uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3znes 12. KBanTOBBIC SIBJICHHS.

Omneitel Pe3eppopna v mianerapHas Mozenb atoma. Mogens atoma bopa.
Hcnyckanue u normouieHre ceeta arToMoM. KBaHTel. JInHedaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda, OeTa- U ramma-uznydeHuss. CTpoeHre aTOMHOTO
anpa. HyxioHHas wmoxaens aromMHoro sapa. HWsorombsl.  PaamoakTuBHbIE
npespamienus. [lepuon nomypacnana aTOMHBIX S1€Ep.

AnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAOBOTO M MACCOBOI'O YHCEIL.
OHeprus cBsI3M aTOMHBIX snep. CBsA3p Macchl W SHepruu. Peakuuu cuHTe3a U
nenenus saep. Ucrounuku sneprun ConHua v 3BE3 .

Snepnas sHepreruka. JleMCTBHsS paaMOAKTUBHBIX H3JIYYCHHU HA IKUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CHekTpbl U3JIyYEHUS U MOTJIOLICHHUS.

2. CrHexTpsl pa3IMYHbIX Ta30B.

3. ComekTp BoAOpoOaA.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka MOHU3UPYIOLIUX U3TYyUYEHUN.

6. Perucrpanus n3nydeHHs1 IpUPOJHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HalOmropeHue CIIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HMccnepoBanue TpPEKOB: M3MEPEHHME DHEPIMU YacCTULBI 110 TOPMO3HOMY

nyTH (1o poTtorpausam).

3. W3mepenue paanoakTuBHOTO (hoHa.

IHoBTOPHTEIHLHO-00001IIAO U MOYJIb.

[ToBTOpUTENHHO-0000AIONINKA MOAYJIb MIPEAHA3HAYEH JJI CHUCTEMaTU3aluu
u  0000IIeHUsT TMPEIMETHOTO  COAEpXKaHUST M ONbITa  JEATENbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakxkKe JUId MOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke ais 00ydaromuxcs,
BBIOPABIIIKX ATOT y4E€OHBIN MpeaMeT.

[Ipy n3ydyeHUn JAHHOTO MOXYJS PEaTU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIBI
JEATENBHOCTH, HA OCHOBE KOTOPBIX 00ECIEUNBAETCS AOCTHKEHUE MPEAMETHBIX U
METanpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB MCCIEIOBAHUS



SBJICHUA TPHUPOABl M TEXHUKH, OBIAJCHUE YMEHUSAMH OOBACHITH (pu3mdeckue
ABJICHUSI, TPUMEHSAS T[OJYy4YEHHbIE 3HAHWS, pelmaTh 3ajJadyd, B TOM YHCIE
Ka4€CTBEHHBIC U SKCTIEPUMEHTAIbHBIC.
[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapakTep JaHHOTO pa3jielia peann3yeTrcs
32 CY4€T TOro, 4YTro OOYy4YalIIMecs BBIMOMHIIOT 3aJaHusi, B KOTOPBIX UM
MpeaIaraeTcs:
Ha OCHOBE IIOJYYCHHBIX 3HAHUM pacrno3HaBaTh M HAyYHO OOBSICHATH
(duznyeckue SBICHUS B OKPY Kalollel MPUPOie U MOBCEIHEBHOM KU3HU;
WCITIOJIb30BaTh HAYYHBIE METOJIbI HCCIICOBAHUS (PM3UUECKUX SBICHUMN, B TOM
YUCJIE JJI IPOBEPKU TUIIOTE3 U MOTYUYECHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh Hay4HbIC€ OCHOBBI HauWOoJiee BAXKHBIX JIOCTHIXKEHHH COBPEMEHHBIX
TEXHOJIOTUI, HAITPUMED, TPAKTUUYECKOTO UCITOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUJIOB
SHEPIUHU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

N3ydenne Gu3UKH Ha YPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs HAMpPaBJICHO

Ha JIOCTH>KEHHE JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTAaTOB.

B pesynbrare nzyuenus puU3NKM HA yPOBHE OCHOBHOTO 00IIEeTr0 0O0pa3oBaHUs

y oOyuarorierocss 0yayT copMHpOBaHBI CICAYIONINE TUIHOCTHBIC PE3yIbTaThl B
YacTH:

1) maTpMOTHYECKOr0 BOCIIMTAHUS:

- IPOSBJIEHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
buznueckon HAyKu;

- IICHHOCTHOE OTHOIICHHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJICHUH OOIIECTBEHHO3HAYNMBIXU
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHYECKUM MPUMEHEHHEM JTOCTHKCHUN
busuku;

- OCO3HAaHHME BAXXHOCTU MOPAIBbHO-3TUUYECKUX MPUHLUIOB B JEATEIbHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCHPUSITHE ICTETUUYECKUX KayecTB (PU3NYECKOW HAYKH: €€ rapMOHUYHOTO
NOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

- OCO3HAaHHWE IEHHOCTH (U3UYECKOM HAyKW KaK MOIIHOTO HHCTPyMEHTa
NO3HAHUS MUPA, OCHOBBI PA3BUTHUSl TEXHOJIOTMI, BAXKHEHIIEH COCTAaBIISIOLIEH
KYJIBTYPBI;

- pa3BUTHE HAY4YHOW JIFOOO3HATEIBHOCTH, MHTEpEca K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opvupoBaHMs  KYJbTYPbl 3I0pPOBbS W  3MOUHMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHUE IIEHHOCTH Oe30macHoro ooOpa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBWJ O€30MacHOr0 TIOBEJICHUS Ha
TpPaHCIOPTE, HA JIOpOrax, C IEKTPUUYECKHUM U TEIUIOBBIM 00OpY/IOBaHHEM B
JIOMAITHUX YCIIOBUSIX;

- chOpMHPOBAHHOCTh HaBBIKA pedJICKCUU, MPU3HAHUE CBOEro TIpaBa Ha
OIIMOKY U TAaKOTO € MpaBa y APYyroro 4eIoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTMBHOE Yy4YacTHE€ B PEIICHUM NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeIbHOM  OpraHM3allud, TOpoJia, Kpas) TEXHOJIOTUYECKON U



COITMAJILHON HAIPABIICHHOCTH, TPEOYIOIMMX B TOM 4YHCIC W (PU3MUESCKUX
3HaAHUM;

e - UHTEPEC K MPAKTUUYECKOMY U3YUYEHUIO PO eCcChid, CBI3aHHBIX ¢ (PUBUKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHCHTAlMS Ha TPUMEHECHHE (U3WUYCCKMX 3HAHMM JJIA pelieHHs 3a1ad B
obyacTh OKpy’Karollel cpeapl, IUIAHUPOBAHUS IIOCTYNKOB W OICHKH HX
BO3MOJKHBIX TTOCJIEACTBUN JIJIsi OKPYKAIOIIEH CPEeIbI;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX MpoOjeM U MyTel ux

pelieHus;

e §8) ajanTanuM K M3MEHAKINMMCH YCJIOBHAM CONHAJIBHOM M NPHUPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aWMOJICUCTBUU TIPU BBINOJHEHUH WCCIECIOBAHUN U
MPOEKTOB (DU3UYECKON HAIMpPaBICHHOCTH, OTKPHITOCTh OMbBITY W 3HAHUSM
IpYTUX;

e - TIOBBIIIEHHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NEeSATEeNbHOCTD;

e - MOTPEeOHOCTH B (OPMHUPOBAHUN HOBBIX 3HAHUI, B TOM YHCIIe (OPMYITHPOBATH
UJIeH, MIOHATHSA, TUTIOTE3bI O PU3MUECKUX 00BEKTaX U SABJICHUSIX;

e - OCO3HaHME JIePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JIaCTH
(duzuKy;

e - ITUIAHUPOBAHHUE CBOETO pAa3BUTHS B TMPUOOPETEHWU HOBBIX (PUIUUYECKHUX
3HaHUM;

e - CTPEMJICHHE aHAIM3UPOBATh U BBISBIATH B3aMMOCBSI3U IPUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (DU3UYECKUX 3HAHUH;

e - OIEHKA CBOMX JCUCTBUN C Y4€TOM BIUSHUS Ha OKPYKAIOIIYIO Cpeny,
BO3MOXHBIX TJIOOQJIBHBIX MOCIIEACTBUM.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHHS TporpaMMbl MO (U3WKE HAa YpPOBHE OCHOBHOTO
oO1ero o6pa3oBanus y o0y4daromnierocsi OyayT cpopMUpPOBaHBI MeTaNpeIMeTHbIe
Pe3yJabTaThl, BKIIOYAIONIUC MO3HABATEIbHBIC YHUBEPCATIbHBIC YUCOHbBIC ICHCTBHYSI,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHHUBEpCAIbHBIC yUCOHBIC JICHCTBHSI.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

Ba3oBble JjornuecKkue 1ecCTBUSA:
e BBISBIATh U XapaKTEpU30BaTh CYIICCTBEHHBIC MPU3HAKH OOBEKTOB
(ssBNIEHUN);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIIUNA, OCHOBAHHUS JJIS
0000IIIeHNS U CpaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U IMMPOTHBOPEYHS B paCCMaTPUBACMBIX (haKTax,
JTAHHBIX ¥ HAOJIOICHUSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBIICHHSIM;
BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIE CBSI3M TMPU H3YYCHUH (HUIUIECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIOIH30BAHUEM JIEAYKTHBHBIX
¥ MHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIIBUTATh THIIOTE3bl O B3aHUMOCBS3SX
(hbU3UYECKUX BEIUYHH;

CaMOCTOATENFHO BBIOUPATh CIOCOO pelieHuss y4eOHOUW (U3HYEeCKOM
3amaun (CpaBHEHHE HECKOJIbKMX BapHaHTOB pEIEHHs, BHIOOpP Hamboiee
MOIXOJISIIIIETO ¢ YYETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHCB).

ba3oBble ucciieoBaTe/IbCKHe JAeiiCTBUA:

MCIT0JIB30BaTh BOIIPOCHI KaK HUCCIEN0BATENIbCKUI HHCTPYMEHT ITO3HAHMS;
MPOBOJIUTH 1O CAMOCTOSITEILHO COCTABIICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN
(GU3MYECKUI HKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHNE (PU3UYECKOTO
ABJICHUS,

OLICHWBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU DKCIIEPUMEHTA;

CaMOCTOSITeNILHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOBI 110 Pe3yjibTaTaM
MPOBENEHHOTO HAOIIOJEHUS, OIbITA, UCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JlajbHeWIee pa3BUTHE  (PUBNUYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATON0XKEHHS 00 X Pa3BUTUU B HOBBIX
YCIOBHSIX U KOHTEKCTaX.

Pabora c nunpopmanueii:

MPUMEHSTh Pa3TUYHBIC METObl, THCTPYMEHTHI U 3alPOCHI TPU TOUCKE U
orbope WHGOPMAIMU WIM JNaHHBIX C Y4E€TOM TPEUIOKCHHON ydeOHOU
(dbuznyeckoii 3a1a4u;

aHAM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATH WH(POPMAITHIO
Pa3TUYHBIX BUJOB U (JOPM TIPEICTABIICHHUS;

CaMOCTOSITENILHO ~ BBIOMpaTh ONTHUMAIbHYIO (QOpMYy TIpeICTaBJICHUS
uHDOpMAIMU W WUTIOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMHU
CXeMaMH, TharpaMMamMu, HHOU rpauKoi U MX KOMOWHAITASIMH.

KoMMyHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eCTBHS:

B X0A¢ OOCYXJCHHS Y4eOHOro MaTepHalia, pe3yJbTaTOB JIa0OPaTOPHBIX
paboT M IPOEKTOB 3a7]aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE Ha PEIICHWE 3aJadyd W TOJJCp KaHHe
OJ1aro’KeIaTeIbHOCTH OOIEHNS;

COIOCTABIIATh CBOM CYXKICHHUS C CYXIACHUSAMHU JPYTUX YYaCTHHUKOB
auaiora, OOHapy»XKUBaTh Pa3IUdMe M CXOJICTBO MTO3HIIHIA;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;
yOJIMYHO TPEJCTABISITh PE3yIbTaThl BEITIOJTHEHHOTO (PHU3UIECKOTO OIbITA
(3KCTIEpUMEHTa, HCCIICIOBAHUS, TIPOCKTA);

MOHMMATh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOH U
WHIUBUIYyAIbHOW pa0OThl TpHU PEIICHUH KOHKPETHOH (u3nyeckomn
poOJIeMBI;

MPUHUMATh IEJIM COBMECTHOM JCATEIHHOCTH, OPTaHU30BLIBATH JICUCTBUS
no e€ MOCTIKEHHUIO: paclpedensiaTh poiH, OOCYXIaTh TMPOLECCHl U
pE3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOICH;
BBITTOJTHSITh CBOIO YacTh paOOTHI, JOCTUTAsI KAUeCTBEHHOTO PE3yJIbTaTa 1o
CBOEMY HAIPABICHUIO W KOOPAWHHPYS CBOM JEUCTBHS C JIPYTUMH
YJICHAMHA KOMAaH]IbI;

OIICHMBATh KAa4e€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(POPMYTUPOBAHHBIM YIaCTHUKAMHU B3aHMOJICHCTBHSL.

PeryasiTuBHbIC YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUSA

CaMoopraHmannﬂ:

BBISIBIISATH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYyaIUsX, TPEOYIOIINUX
ISt petieHust GU3NYeCKuX 3HAHUM;

OPUEHTHUPOBATLCS B  PA3JIMYHBIX  IMOAXOJAX TMPUHATHS  PEIICHUM
(vHIMBUAyaTbHOE, TIPUHSATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUI
TPYIION);

CaMOCTOATEILHO COCTABJISTH AITOPUTM pellleHUs GU3NUECKON 3a7auu WIIN
TUTaHa HMCCIIEOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIPEIIaracMbIe BAPUAHTHI PEIICHUN;
JieNaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTp().]Ib, IMOIUOHAJIBLHBIN NHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyalluH U MpEjiaraTh MIaH €€ N3MEHEHUS;
OOBSCHATh TPHUYUHBI  JOCTIDKCHHSI  (HETOCTHMIXKEHUS) PE3yiIbTaTOB
JeSITEIBbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JCSATEILHOCTH (B TOM YHCIIE B XOJ BBITOJIHEHHUS
(U3UYECKOrO  HCCIIECIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENIHCTB, W3MEHUBIINXCS CHUTYaIllMi, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HHUKIIUX TPYIAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJH U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JIPYroro 4eiioBeKa B XOJ€ CIopa WIH JUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
MPU3HABATh CBOE MPaBO Ha OMIMOKY MpU perieHUuu (PU3NYECKUX 3a/1ay Uiu
B YTBEPKIECHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYTroro.



NPEAMETHBIE PE3YJIBTATBI

K xonIry oOyuenus B 7 Kjacce rpeMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YUarOIIUXCSI YMEHHUIA:

WCIIOJIB30BAaTh  TIOHATHS:  (PU3WYECKHE W  XUMHYCCKHE  SIBJICHWS,
HaOJIOICHUE, DKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSIHUSI BeulecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXAHMYECKOE JBM)KEHHE (paBHOMEpHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOpHUs, PaBHOJCUCTBYIOIIAS
cuJa, nedopmarus (ympyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBieHus (auddysus, TEIIOBOE JABUKEHHUE YaCTHI] BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JBUXKEHUE, HWHEpIUs,
B3aMMOJICCTBUE TEJ, PABHOBECHUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCHIO
Bpall€HUs, Mepenada [AaBICHUS TBEPABIMH TENAMH, KUIAKOCTSIMU U
razamMy, arMocepHoe JaBlieHWEe, IUIaBaHUE TeJ, [pPEeBpaIlCHUsS]
MEXaHUYECKON SHEpPruu) MO ONHCAHUIO UX XapPaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBIICHUE;
pacno3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MUECKUX SIBICHUUA B
OKpYXalollleM MHpEe, B TOM uHcie (U3UYECKUE SBICHUS B MPHUPOJE:
MPUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTSMH B >KMBOM M HEXUBOU
MpUpOJIe, NCUCTBUE CWJIbI TPEHUS B MPUPOAEC U TEXHHUKE, BIIHSHUE
aTMOC(EpHOro JaBJICHUS Ha KMBOM OpraHU3M, IUIABaHHE PbHIO, pblYaru B
TeJIe YelI0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/layy B y4eOHYIO,
BBIJICIIATH CYIIICCTBEHHBIC CBOMCTBA (MPU3HAKHN) U3HUECKUX SBJICHHM;
ONMKCHIBATh U3YyUYCHHBIE CBOMCTBA Tel M (PU3MUECKHE SIBJICHUS, UCTIONIb3YS
¢bu3nyeckue BeNWYMHBI (Macca, O00BEM, IUIOTHOCTH BEILECTBA, BpEMs,
MyTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
Tena, CWIa TpPEHUs, JaBieHue (TBEPAOro Tena, KUAKOCTH, Trasa),
BBITAIKUBAIOIIAs CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IUJIEYO CHIIBI,
MOMEHT CWJbl, KOA((UIMEHT TMOJE3HOro JEHCTBUA MEXaHU3MOB,
KUHETUYEeCKass W TOTCHIMalIbHAs YHEPTHs), MPU OMUCAHWUU MPABUIBHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HUCIOJB3YyeMBIX  BEIWYUH, UX
0003HaueHUs W EIUHUIIBI (U3HUECKUX BEIWYUH, HAXOAUTH (DOPMYIIHI,
CBS3BIBAIONIUE JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTUMH BEIMYMHAMM,
CTPOUTH TpaPUKK U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUUMH;
XapaKTepU30BaTh CBOMCTBa Tel, (PU3MYECKUE SBICHUS U MPOIIECCHI,
WCIIOJB3Ysl MpaBUJia CIOKEHHS CHJI (BAOJb OJHOW MIpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBEcHUs phiuara (0yoxa),



«30JI0TOE€ MPaBUJIO» MEXAHHWKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
SHEPruy, MpHU HTOM JaBaTh CJIOBECHYIO (OpPMYIHUPOBKY 3aKOHAa U
3aMKMCBIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SIBICHMUS, ITPOLIECCHl U CBOMCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalud NPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TTPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBsACHEHHE u3 1-2
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1—2 M3yYEeHHBIX CBOWCTBA (PU3MUYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemarb pacu€THble 3a7adyd B 1—2 JEHCTBUSA, HCHOJIB3YyS 3aKOHBI M
dbopmyrbl, CBs3BIBatONIME (PU3WYECKUE BEIUYHMHBI: HAa OCHOBE aHAlIM3a
YCJIOBHS 33/1a4d 3alHChIBATh KPATKOE yCIIOBUE, MOJICTABIATh (hU3UUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUYETHI, HAXOAWUTh CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIsl PEIleHUs 3a]1a4, OLEHUBATh PEATUCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXXHO pEHIUTh NpH MOMOUIU
(U3UYECKUX METOJOB, B OIIMCAHUU UCCIIEIOBAHUS BBIIESATh IIPOBEPSIEMOE
NpEANoioKeHne  (rumoresy),  pa3iuyaTb W UHTEPHPETUPOBATH
MOJIYYeHHBIH pe3yJIbTaT, HAXOAUTh OIMMUOKH B XOJE ONbITA, JeJaTh
BBIBOJIBI 10 €T0 Pe3yJIbTaTaM;

INPOBOJUTH OMNBITBI IO HAONIOACHHIO (U3MYECKUX SBJICHUA WIIU
bu3HYecKuX CBOMCTB TeJ: dbopmynrpoBath MpOBEPSIEMbIE
MPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBINIOJIHATh MPAMbIE H3MEPEHHsSI PACCTOSHUSA, BPEMEHHM, Macchl TeJa,
00bEMa, CHUIIBI U TEMIIEPATypbl C UCIHOJIb30BAHUEM aHAJIOTOBBIX U
M(pPOBBIX MPUOOPOB, 3aMUCHIBATh IMOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MIPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUYECKOW BEIMYUHBI OT
APYrod € HCIOJb30BAHUEM IMPSMBIX HM3MEPEHUN (3aBUCHUMOCTH IIyTH
PaBHOMEPHO JBWXKYIIErocs Tejla OT BPEMEHU [IBIXKCHUS Teja, CHIIbI
TPEHUSI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHMSI TEJ, CHIIBI
YOPYTOCTH OT YAJIMHEHUS NPY>KUHBI, BBHITAIIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHON YacTH Tella U OT TJIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJla, OT TJIyOUHBI, HA KOTOPYIO MOrPYXKEHO TEJO0, YCIOBUN
IJIaBaHUsl TeJl, YCJIOBUW paBHOBECHs pblyara U OJOKOB), yYaCTBOBaTh B
IUIAHUPOBAHUM  y4eOHOrO HCCIEAOBaHUs, CcoOOUpaTh YCTaHOBKY U
BBITIOJIHATh U3MEPEHHUA, CIENysl MPEeIOKEHHOMY IUIaHy, (UKCHUPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKHMX BEJIWYUH B BUJE



NpEUIOKEHHBIX TaOnuil U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEJOBAHMSI,;

MPOBOJUTh KOCBEHHbIE H3MEpPEHUs (PU3MYECKUX BEIMYUH (IUIOTHOCTh
BEILIECTBA JKUJKOCTH M TBEPAOrO TENa, CHJIA TPEHUS CKOJbXKEHUS,
JaBJICHUE  BO3/1yXa, BbITAJIKMBAIOIIAS  CHJIA, JIEHCTBYOIIAs Ha
HOrpyXEHHOE B KHUJAKOCTh TeNO0, KOI()PUIMEHT MONe3HOro AEeUCTBUSA
MNPOCTBIX MEXaHHU3MOB), CIIeAysl NPEIJOKEHHOW WHCTPYKUUU: MPHU
BBINIOJIHEHUH H3MEPEHH COOMpaTh 3KCHEPHUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAYEHUE NCKOMOW BEJIMYNHBI;

coO0JII0/1aTh MpaBUIa TEXHUKU O€30MMaCHOCTH MpHU padoTe ¢ 1abopaTOpHbIM
0o0opy10BaHUEM;

yKa3blBaTh NPUHLMIBI ACHUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, IUHAMOMETp, COOOIIAIOIIUEcs COoCyAbl, OapomMerp,
pblyar, HOJBUHBIA U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;
XapaKTepu30BaTh NPUHIMIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HAa HX ONUCaHUA (B TOM YHUCIE:
NOJAIIUITHAKY, YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKHA Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCTIOIb3Yys 3HAHUS
O CBOMCTBaxX (pU3MUYECKUX SIBICHUN M HEOOXoauMble (PU3NYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPbl  (HAXOAUTh  HHGOpPMALMIO O  MPUMEPAX)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH MpHU oOpalieHu ¢ mpudopamMu 1
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHSI 3J0POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOI'O ITOBEJEHUS B OKPYKAIOIIEH Cpene;

OCYIIECTBISATH OTOOp HCTOYHUKOB HHPopmanuu B HMHTepHere B
COOTBETCTBHHU C 33JJaHHBIM TOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIHNXCS
3HAHUM © TyTEM CpPaBHEHMsS PpA3JIMYHBIX HCTOYHUKOB  BBIJIEIAThH
uH(pOpPMAIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBONM WM MOMKET OBIThH
HEJI0CTOBEPHOI;

MCIIOJIB30BaTh MPHU BBIMOJIHEHUH y4E€OHBIX 3aJaHUN HAay4YHO-MOMYJISPHYIO
JUTEPATYPY  (PU3HUECKOrO0  COJEpKaHMUs, CIPaBOYHbIE MAaTepUabl,
pecypcebl cet IHTEpHET, Bi1aieTh NPUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHus HH(GOPMALUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCbMEHHBIE U YCTHbIE COOOLIEHUsI Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaIU (PU3UUECKOTO COACPKAHUSA, B TOM
yucie MyOJUYHO JeNaTh KpaTKHe COOOILIEHHUS O pe3yjbTaTax MPOEKTOB
WIM Y4YeOHBIX MCCIEAOBAaHUM, IpPU H3TOM TIPaMOTHO HCIIOJIb30BATH



W3YYCHHBIM TOHATUUHBIMN ammapaT Kypca (QU3UKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3CHTAIUEN;

MPU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M HCCJIEAOBAHUU pacrpenessTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJayaMu,
CIEOUTHh 3a BBIIOJIHEHUEM IUIaHA JCHUCTBUW, AaJEKBATHO OLICHUBATH
COOCTBEHHBIM  BKJIaJl B  JEATEIbHOCTh  TPYyMINbl, BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHUE OKPYKAIOUIUX.

K xoHiy o0yuenus B 8 kjiacce npeMeTHbIE pe3ybTaThl HA 0A30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITUXCSI YMEHHUIA:

KCIOJIb30BaTh MOHATHA: Macca U pa3Mepbl MOJIEKYJI, TETUIOBOE ABUKCHUE
aTOMOB M MOJIEKYJI, arpEraTHbIC COCTOSIHUA BEIIECTBA, KPUCTAIIIMUECKUE U
aMmopdHbIE TeNa, HACHIIEHHBIH W HEHACBHIINIEHHBI TMap, BIAXHOCThb
BO3/lyXa, TEMIIEpaTypa, BHYTPCHHSAS OHHEPrHs, TEIUIOBOM JIBUTATEIb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUI 3apsi/l, SIEKTPUYECKOE M0JI€, MPOBOJHUKHU
Y TUDJICKTPUKH, TTIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
paznuuath SABJICHUS (TEIUIOBOE paCUIMPEHUE M CKaTHeE, TeIvionepesaya,
TEIJIOBOE€ PAaBHOBECHE, CMAaUYMBAHUE, KAIMWJUISIPHBIE SIBJICHHUS, UCHIAPCHUE,
KOHJICHCAIUs, TUIaBJICHWE, KpUCTa/UIM3anus (OTBEpJieBaHUE), KHUIICHHE,
Teronepeaaya (TETIONPOBOIHOCT, KOHBEKIIHS, U3JIy4YEHUe),
ANEKTPU3ALMs TEJ, B3aUMOJECUCTBUE 3aPSA0B, NEUCTBUS AIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICHCTBUE MAarHUTOB, JCUCTBUE
MarHuTHOTO TOJIs Ha TIPOBOJIHUK C TOKOM, dJIEKTPOMAarHUTHAS UHIYKIIHS)
M0 ONHUCAHUI0 HUX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacIio3HaBaTh MPOSBICHHE M3YYCHHBIX (DH3WYECKUX  SIBICHUNA B
OKpY’)XKalollleM MHpE, B TOM 4Yucjie (U3NYECKUE SBJICHHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSHKECHUE W KANWUISIPHBIE SBICHUS B MPHUPOJE,
KpPUCTaJUIbl B mOpuponae, wuznydeHue CosiHIa, 3aMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa, dJIEKTPHUCCKUE
SBJICHUS B aTMocdepe, dJIEeKTPUUECTBO YKMBBIX OPraHU3MOB, MArHUTHOE
nosie 3emuin, Jpedd Moat0COB, PO MarHUTHOTO MOJSA IS KWU3HU Ha
3emiie, NOJISIPHOE CUSHUE, MPU 3TOM MEPEBOAUTHIPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3UUSCKHUX
SIBJICHUH;

OMUCHIBATh U3y4YEHHBIE CBOMCTBA Te U (DU3UYECKUE SBJICHUSI, UCIIOJIb3YS
(uznyeckre BeIWYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHS, KOJTUYECTBO
TEIJIOTHI, yJAEIbHAasA TEIIOEMKOCTh BEIIECTBA, VyJAEAbHAsA TEMJIOTa
IJIaBJICHUsI, yJelIbHAas TeIUioTa MapooOpa3oBaHMs, yJACIbHAs TEIUIoTa
CrOpaHusi TOIUIMBA, KOA(PPUIMUEHT TOJIE3HOTO JEWCTBUS TEIUIOBOU



MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTH BO31yXd, JJIEKTPUYECKHU 3apsn,
CUJIa TOKA, JJIEKTPUUYECKOE HAIPSKEHUE, CONPOTHUBIICHUE MPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUME  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTr0  TOKAa), NpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3nYeCKuil CMBICI HCIOJIb3YEMbIX BEJIWYHH, O0O3HAUEHUS U €IUHUIIbI
bu3NYeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIIMYMHAMHU, CTPOUTH TrpaduKu
M3YYEHHBIX 3aBUCUMOCTEH PU3NYECKUX BEITUUMH;

XapaKTepU30BaTh CBOICTBa TeJ, (PU3NYECKUE SIBJICHUS U MPOILECCHI,
WCIIOJIB3Ysl OCHOBHBIE IOJIOKEHUS MOJEKYJSIPHO-KUHETUUYECKON TEOpUU
CTpPOEHHUS BeIleCTBa, MPUHLIUI CYNEPHO3UIUHU TMOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa i yJacTKa LENu, 3aKOH
JIxoyns—JleHna, 3aKOH COXpAaHEHHsS DHEPruHh, IPH ITOM JABaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alKCHIBATH €r0 MaTeMaTHYECKOEe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl U CBOMCTBAa T€J, B TOM YMHCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTHYECKUX
miaroB ¢ omnopod Ha 1—2 W3y4YeHHBIX CBOMCTBAa (PU3MYECKHUX SIBICHH,
(U3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarb pacy€THblE 3a7adyd B 2-3 JEHCTBUSA, HCIOJIb3YyS 3aKOHBI M
dbopmybl, CBs3BIBatONIME (PU3WYECKUE BEIUYHMHBI: HA OCHOBE aHAlIM3a
YCIOBUSL 3a/1a4yd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsl pEIIeHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (QOPMYIIbI,
HeoOXoquMble i1 €€ pelleHHs, MPOBOAMTH pacu€Thl UM CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JJAHHBIMHU;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pEHIUTh NpH MOMOUIU
(U3NYECKUX METOJOB, MCHOJb3Yys ONUCAHUE HCCIEIOBAaHUSA, BBIICISAThH
IIPOBEPSAEMOE  IPEAIIOJNIOKEHUE, OLEHUBATh IPABWIBHOCTh IOPSAKA
IIPOBEICHUS UCCIIE0BAHUS, 1E€JIaTh BBIBOJIBL;

IPOBOJUTH OMBITHI 1O HAOMIOAECHHIO (U3UYECKUX SBICHUA WIIU
(U3HYECKUX CBOMCTB TeJl (KaMWLISPHBIC SIBICHHMS, 3aBUCUMOCTD JIaBJICHUS
BO3/[yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHUs MpPHU U3IYYEHHH OT IBETa W3Tydaromien (MOrJIoNaroieil)
ITIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIEPATypbl KUIKOCTH U
IUIOIAAN €€ TMIOBEPXHOCTH, DJJEKTPpHU3alWs Tel W B3aUMOJEHUCTBHUE
DIEKTPUYECKUX 3apsAll0B, B3aMMOJEUCTBUE IIOCTOSHHBIX MArHHUTOB,
BU3yaJM3alllsl MArHUTHBIX II0JIEM IIOCTOSIHHBIX MAarHUTOB, JEUCTBHS
MAarHuTHOTO TOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DBJEKTPOJBUTATENS IOCTOSHHOTO TOKa): (OpMyJIMPOBATH
MPOBEpSEMbIC MPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py10BaHUsl, ONMMCHIBATH X0/ ONBITA U (POPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATh ~ MpPAMBIE  WU3MEPEHHS]  TEMIEPATypbl,  OTHOCHTEIbHOMN
BJIQXHOCTH BO3JyXa, CHJIbI TOKA, HANpPSOKEHUS C MCIOJb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYMKOB (DU3UUYECKUX BEJIMYMH, CPAaBHUBATH
pe3yIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEITHOCTH;
MIPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTH OJAHOU (PU3MUYECKOW BEIMYUHBI OT
ApPYrod C HCHOJIb30BAaHUEM  MPSAMBIX HM3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAM TOMEePEYHOTro
CEYEHMsI U YACIBHOIO COIMPOTHUBIICHHS BEIIECTBA MPOBOJAHUKA, CUJIBI TOKA,
UAYLIEr0 4Yepe3 MNPOBOAHMK, OT HANpsHDKEHUS Ha  MPOBOJHMKE,
UCCJIEIOBAHUE TOCJIEAOBATENBHOTO U MApaJUIEJbHOTO  COEAMHEHUI
MPOBOJIHUKOB): IJIAHUPOBATh MCCIEIOBAaHUE, COOMpaTh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], CleAys NpPeaoKeHHOMY IUIaHy, (PUKCUPOBAThH
pe3ynbTaThl TMOJYYEHHOW 3aBHCUMOCTH B BHUIE TaOIUL U TpaduKOB,
JIeJ1aTh BBIBOJBI I10 PE3YyJIbTaTaM UCCIEAOBAHUS;

MPOBOJIUTh KOCBEHHBIE HW3MEPEHUs] (PU3NUYECKHX BEIWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh H3MEPEHHs, COOMpaTh
AKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIEeNysl NPEIJI0KEHHON WHCTPYKLHMH, U
BBIUYUCIISATh 3HAUEHHUE BEJINYUHBI,

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH padoTe C J1abopaToOpHbIM
000opyIOBaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HX OMUCaHUA (B TOM YHUCIE:
CUCTEMa OTOIUIEHMSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETYMK HIIEKTPUUECKOW HHEPruH, 3JIEKTPOOCBETUTEIIbHbBIE
npUOOPHI, HArPEBATEIBHBIC IEKTPONPUOOPHI (TIPUMEPHI), ITEKTPUIECCKUE
MPEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOIBUTATENb TOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HaHUS O CBOWMCTBAX (PUBMUYECKHUX SIBJICHUU U HEOOXOJMMBbIE
(u3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA M H3MEPHUTEIBHBIE
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (SKMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTelb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUECKUX
Lemnel ¢ NocaeaoBaTeNIbHbIM U NapaJlIeIbHBIM COEIUHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUEHUS JIEMEHTOB AJIEKTPUUECKUX IIeTIeH;



OPUBOJUTH  MPUMEPbl  (HAXOAUTh  HHMOpPMALMIO O  NPUMEPAX)
IPAKTUYECKOIO HCIOJb30BaHUs (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
KU3HU JUJIs1 oOecrieueHrs 0e30MacHOCTH MpH oOpalieHu ¢ mpudopamMu 1
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHSI 3J0POBbS M COOIIOACHUS
HOPM 3KOJIOTHUYECKOT'0 ITOBEICHUS B OKPYKaIOLEH Cpele;

OCYIIECTBIATh MOUCK HMHPOpMALMK  (PU3NYECKOTO COAECpKAHUSI B
HNutepHere, Ha OCHOBE MMEKOLIMXCSA 3HAHUW U NYTEM CpPaBHEHUSA
JOTOJTHUTENbHBIX ~ MCTOYHUKOB  BBIACIATH HMH(POPMALMIO, KOTOpas
SBIISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHO;
UCIIOJIb30BaTh MPH BBIMOJIHEHUH Y4YEOHBIX 3a/laHUi Hay4HO-TIOMYJISIPHYIO
JUTEPATYPY  (PUBMUECKOrO0  COJEpKaHMUs, CIPaBOYHbIE MAaTepUabl,
pecypcesl cet MIHTEepHET, BianeTh NpUEMaMHu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KPATKUE YCTHBIE COOOIIECHUS,
o0o6mass wHOpMalMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COlEepKaHUs, B TOM YHciae NyOJUYHO MPEACTABIATh PE3YJIbTaTh
IIPOEKTHOW WJIM UCCIENOBATEIbCKOW NEATENBHOCTH, IIPU 3TOM I'PAMOTHO
UCIOJIb30BaTh HW3YYECHHBI TMOHATUHHBIM ammapar Kypca (U3HKH,
CONPOBOK/JIATh BBICTYIUICHHE MPE3CHTALINEM;

IpPU BBIIOJHEHUN YYEOHBIX MPOEKTOB M HCCIECAOBAaHUN (DU3UUECKUX
IIPOLIECCOB pacHpenensaTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
[IOCTaBJICHHBIMM 3aJla4aMH, CICAUTDH 3a BBIIIOJIHEHUEM IUIaHA IEUCTBUU U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBAaTh COOCTBEHHBIM BKJIaJ B
NEATEIBHOCTD IPYIIIbI, BBICTPAMBATh KOMMYHHUKAaTUBHOE B3aUMOJCHCTBHE,
MPOSIBIISS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K xonIy o0yueHus B 9 Kjacce npeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTh Y 00YHArOIIUXCSI YMEHUIA:

UCIIOJIB30BaTh MOHATHUSA: CHCTEMa OTCcu€ra, MarepuanbHas TOYKa,
TPAeKTOpPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO JBIKCHUS, Aehopmarius
(ympyras, mjgacTU4eckas), TpPEeHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEo,
LEHTpP TSHKECTH TBEPIOTO TENa, pABHOBECHE, MEXAaHUUYECKUE KOJEOAHUS U
BOJHBI, 3BYK, HH(Pa3BYK M YIbTPa3BYK, AJIEKTPOMATrHUTHBIC BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAAIbHO30PKOCTD,
CHEKTPbl UCITYCKAHUS W TIOTJIONIEHUs, anb(da, OeTa- U raMma-u3IydeHus,
M30TOIIbI, Si/IEPHAsi SHEPIeTHKA;

paziuyath SIBJIEHUSA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSAMOJIUHENHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUXKEHHE, CBOOOJIHOE
NajieHUue TeJ, PABHOMEPHOE JIBMXKEHHE IO OKPYKHOCTH, B3aUMOJEICTBUE



T€J, PEAKTUBHOE JBUJKEHHE, KOJIEOATEIbHOE JIBM)KEHHUE (3aTyXarollue U
BBIHY>KJICHHBIE KOJIEOaHWs), PE30HAHC, BOJHOBOE JBM)XCHHE, OTpPaKCHHE
3BYyKa, MPSAMOJIMHEMHOE paclpOCTPaHEHUE, OTPAKEHHE M MPeOMIICHUE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3IoKEeHHE OeJoro cBeTa B
CHEKTP M CJOXEHHE CHEKTPaJbHBIX IIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEMYATOrO0 CHEKTpa
U3JTy4YEHHMsI) IO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OMBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (U3MUECKUX  SBIECHUH B
OKpy>XaroleM Mupe (B TOM 4Yucie (PU3NYECKHUE SBJICHHUS B MPUPOJIE:
MPWINBBI U OTIIUBBI, ABMXKEHHUE MIaHeT COHEYHOU CUCTEMBI, pEaKTUBHOE
IBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBL, I[yHaMH, 3XO0, LBETa T,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OUOIOTHYECKOE NIEUCTBUE BUIMMOTO,
yabTPadUOIECTOBOTO W PEHTIC€HOBCKOTO M3JIYyYE€HHUH, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMHUYECKHE JY4Yd, DPAJAUOAKTHUBHOE H3ITyUEHUE
NPUPOJHBIX ~ MHUHEPAJIOB, JIEUCTBUE  PAJUOAKTUBHBIX  U3JIyYEHUU
HAOPTaHU3M YEJIOBEKa), MPHU 3TOM MEPEBOAUTH MPAKTHUUYECKYIO 3a]lady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUECKUX
SIBIICHUI;

OIKCHIBaTh U3yUEHHBIE CBOMCTBA TeNl U (PU3NUYECKUE SIBICHUS, UCIIONIb3Ys
¢dbu3nyeckue BeNUYUHBI (CpElHSAsI W MIHOBEHHAs CKOPOCTb Teja MpH
HEPaBHOMEPHOM JBUKEHUH, YCKOPEHHE, NEepeMEIleHHe, MyTh, YrioBas
CKOpOCTb, CHUJIa TPEHUS, CUia YNPYrOCTH, CUJa TSAKECTH, YCKOPEHHE
CBOOOJHOTO TMAJEeHMs, BEC Telld, HUMIYJIbC Tela, WMIIYJIbC CHIIBL,
MexaHuveckas paboTa M MOIIHOCTb, MOTEHIMAIbHAS SHEPIus Tena,
MOJHITOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIHUAIbHAS SHEPIUs CHKATON
NPYKWHBI, KHHETHYECKash SHEprus, IIOJIHAs MeEXaHU4ecKas >SHeprus,
NEPUOJ U YacTOTa KojeOaHuM, IMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTesib MPEIIOMJICHUS CPEbl), TP OMUCAHUU
MpaBUIBHO TPAaKTOBaTh (DU3MYECKUN CMBICI HCHOJb3YEMbIX BEJIUYUH,
0003HAaYeHUss W €IUHMIBl (PU3HYECKUX BEJIWYUH, HAXOAHUTH (DOPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEJIMUYMHY C APYTHMHU BEIUYHMHAMH,
CTPOUTH TpapUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;
XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MYECKUE SBICHUS U IMPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs AHEPruH, 3aKOH BCEMHUPHOI'O TATOTECHMS,
NPUHIUI CYNEPHIO3ULIHMH CHJI, NPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUS UMITYJIbCA, 3aKOHBl OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3AKOHBI COXPAHEHUS 3apsiIOBOIO M MaCCOBOT'O YHCEN



IpU SACPHBIX PEAKIUIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIUCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl W CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX
1aroB ¢ Omnopol Ha 2—-3 U3Yy4YEHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHI,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemiarb pacy€THble 3anadd  (omMparolmuecs Ha cucteMy u3 23
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (HOPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKHE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3a7aud 3alHChIBATh KPAaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOININE WIM U30BITOYHBIE NaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJIsl PEUICHHsI, TPOBOAUTH PACUETHI U
OLICHWBAaTh PEAIMCTUYHOCTh IOJYUYEHHOTO 3HA4YeHUA (PU3NUECKOU
BEJIMYMHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPHIE MOXKHO PEUIUTh MPH TOMOIIH
(bu3NYECKUX METO/IOB, HCIOJIB3Yysl OMUCAHHE HCCIENOBAHUS, BBIICIATDH
IpOBEPSIEMOE  TPEINOJOKEHUE, OICHUBATh MPABWIBHOCTh MOPSAIKA
MPOBENCHUS]  UCCJENOBAaHMsS, JIeJIaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3ybTaThl HAOIIOICHUH U OTIBITOB;

OPOBOAWTH OMBITHl MO HAOMIOACHWIO (PU3MYECKHX SBICHUNA WU
¢u3znyecKux CBOWCTB Ted (M3yuyeHHe BTOporo 3akoHa HbioTOHA, 3akoHa
COXpaHEHHUsl PHEPTrUU, 3aBUCUMOCTH NEpHoJa KoieOaHWl Mpy>KHUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MaJIbIX KOJI€OaHUM, MPSIMOJIMHEITHOE PACIIPOCTPAHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paKEHUS B
IJIOCKOM 3€pKajle W CBOMCTB M300pakeHHUs MpeaMera B coOuparouiei
JUH3e, HAOMIOJEHNE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB W3IYUYEHUS):
CaMOCTOATENBHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
o0Opy/lOBaHUs, ONHUCBHIBATH XOJ  OMNbITA U €ro  pe3yJbTaThl,
(GbopMyIMpPOBATH BHIBO/IBI,

MPOBOANTH MPU HEOOXOJAMMOCTH CEPHIO MPSIMBIX M3MEpPEHUH, Ompeaenss
CpellHEee 3HAYeHUE U3MepsIeMOl BeIMYMHBI ((DOKYCHOE pacCTOSHHE
coOuparoieil JUH3bI), OOOCHOBBIBATH BBIOOp cCHOcCO0a HW3MEpPEHHUS
(M3MepUTeNbHOTO IPUbOopa);

NPOBOANTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (DHU3MUECKHX BEITUYHH C
MCIIOJb30BAaHUEM NPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJlbHON CKOPOCTH, MNepuoja
KOJIEOaHU MaTeMaTHU4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yrja OTpaK€HUs CBETa OT yIJIa MaJeHUs U yIJia MPEeIOMIIEHUs OT yria



NajJieHus): IUIAHUPOBAaTh HCCJIENOBAaHUE, CaMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl MOJIYYEHHOM  3aBUCHMOCTHU
(¢bu3nYecKnX BEIWYWH B BUJE TaOmuIl U rpadUKOB, JieJaTh BBIBOJBI IO
pe3ylbTaTaM HCCIeA0BaHNUS;

IPOBOJANTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIWYUH (CpenHsis
CKOPOCTb M YCKOpPEHHE Tella TMpU PABHOYCKOPEHHOM JBUKCHHH,
YCKOpPEHHE CBOOOJIHOIO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOIDPUIIUEHT
TPEHHSI CKOJBKECHHs, MEXaHHueckas pabdoTa ¥ MOIIHOCTb, YacToTa H
nepuoa KojeOaHMH MaTeMaTU4ecKoro W TMPYKMHHOTO MAasTHUKOB,
ONTHYECKass CWIa CcOOuparomiel JIMH3BL, PAJAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh IKCIEPUMEHTATBHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHUS, CIEAYs MPEIT0KEHHON MHCTPYKIIMH, BBIYUCIIATH
3HAUYEHUE BEJIMYMHBI U aHAJTM3UPOBATH MOJYUYEHHBIE PE3YyJIbTAThI C yUETOM
3aJIaHHOM TOTPEIIHOCTH U3MEPEHHUI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MacCHOCTH IpH padoTe C J1abopaToOpHbIM
000opyIOBaHUEM;

pa3iuyaTh OCHOBHBIE NPU3HAKU M3YYEHHBIX (QPU3NYECKUX MOJENeH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPJOE TEIO0, TOUYEHYHBIA HCTOUHHUK
CBETa, Jyd4, TOHKas JIMH3a, ITUIAHETapHas MOJEIb aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIJIpa;

XapaKTepu30BaTh NPHUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM YHUCIE:
CIHUIOMETp, MATYUKH TIOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, pPaKeTa,
9XOJIOT, OYKH, TMepHuckom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03MMETp, Kamepa BuibcoHa), HUCHOJB3ys 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBIEHUH UM  HEOOXOoauMble  (PU3NUYECKUE
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI i CXEMAaTHUHBIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX NPUOOPOB M TEXHOJIOTMUECKHUX IPOLIECCOB
IpU peHieHUH YYeOHO-IIPAKTUYECKUX 3a7ad, ONTHUYECKHUE CXEMBbI st
MOCTPOEHUS N300pAKEHUI B IJIOCKOM 3€pKajie U cOOUparolei JTMH3E;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh HHMOPMALMIO O  MPUMEPAX)
MPAKTHYECKOI0 HCIOJb30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HHU JUIsl obecriedeHus: 0€30MacHOCTH MPU OOpalleHuu ¢ MpudopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMHM, COXPAHEHHUS 3J0POBbS U COOIOICHHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYIIECTBJIATh TMOUCK HHPoOpManuu (U3HUECKOTO COJEpKaHHUS B
HNuTepHeTe, caMoCcTOsATENBHO (POPMYIIUPYST MOUCKOBBIN 3aIpOC, HAXOIUTh



MyTU ONpEJeNIeHUs] JOCTOBEPHOCTH MOJYyYEHHON MH(POpPMAIMK Ha OCHOBE
MMEIOIUXCSA 3HAHUU U JOIIOJIHUTEIIbHBIX HCTOYHUKOB;

MCITI0JIB30BaTh MPHU BBIMOJIHEHUN y4E€OHBIX 3aJaHUN Hay4YHO-MOMYJISPHYIO
JUTEPATYPY  (PU3MUECKOrO0  COJEpKaHMUs, CIPaBOYHbIE MAaTepUabl,
pecypcesl cety MIHTEepHET, BiianeTb NpuéMaMyi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHus HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
MH(OpMAIMU W3 HECKOJIbKHX MCTOYHUKOB (PU3UYECKOIO COJEp KAHMS,
nyOJIMYHO MPEICTAaBISATh Pe3yIbTaThl IPOEKTHOM MIIM HCCIIeI0BATENbCKON
NEATEIBHOCTH, IMIPU OTOM TIPaMOTHO  MWCIOJB30BAaThb  W3Y4YEHHBIU
NOHATUUHBIN anmapar Mu3ydyaeMoro pasjaena (U3UMKA U COMPOBOXKIAThH
BBICTYIUICHHE TpE3eHTauedl ¢ Y4€TOM OCOOEHHOCTEH ayAuTOpUHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
KoHTpo/bHBI IIpakTH4eckue
n/n NMPOorpamMMbl Bcero oOpa3oBaTesibHbIE
e padoThI padoThbI
pecypchl
Pa3znen 1.0u3uka u e€ poJib B NO3HAHNH OKPY:KAIOLIEro MUPa
bu6nmoreka [JOK
1.1 ) - 2
H3HKa = HayKa O IpHpOse https://m.edsoo.ru/7f416194
Bbu6mmoreka [JOK
1.2 o 2 1
HBHHCCIHIE BB https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO TTO3HAHMS 2 1 bubmmorexa [JOK
' Y g https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2.IlepsonauyanbHble CBeJleHHs O CTPOEHHMH BelllecTBa
bubmuoreka [JOK
2.1 1
CTpoetiiie elliectsa https://m.edsoo.ru/7f416194
27 JIB>KeHUE U B3aUMOICHCTBUE YACTHII ) | bubnmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
Bbu6mmoreka [JOK
2.3 A 2
TPCTATHRIC COCTOAMMA BemecTsa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3znen 3./IBuskeHune U B3aUMOAeCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHITICCROC JBIDKEHHC 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

bu6mmoreka [{OK

3.2 Hrepuns, macca, m0THOCT 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 Crna. Bupet cnn 14 2 https://m.edso00.ru/7f416194
Hroro no pasneny 21
Pa3nen 4./laBjieHne TBEPABIX TeJl, KUAKOCTEH M Ta30B
41 [aBnenue. [lepenaua naBneHus TBEPABIMHU 3 bubnuorexa [JOK
' TEJIaMH, KUJAKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBIICHHE KHAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 ATmoc(peproe nasneHHe 6 https://m.edso00.ru/7f416194
44 JlelicTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE 7 3 bubnuoreka [JOK
) B HUX TEJIO https://m.edso00.1ru/7f416194
Hroro no pazgeny 21
Pa3nes 5.PaGora u MOIIHOCTDH. JHeprus
bu6mmoreka [{OK
> Pabora u MOIHOCTE 3 : https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 TpocThie MeXaHH3MbI > ! https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
>3 Mexaieckas SHeprus 4 ! https://m.edso00.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 12



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

8 KUIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrpoabnsie | IlpakTuyeckune
NPOrpamMmbl Bcero o0pa3oBaTte/bHbIE
padoThI padoThI
pecypcbl
Pa3nen 1.TenoBble siBieHust
1.1 CrtpoeHue u CBOICTBa BElIECTBA 7 bubmmorexa [TOK
' P - https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
1.2 Tenuossie npoueccet 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2.2/ieKTpuyeckne 1 MATHUTHBIE SIBJICHUS
DnexTpuueckue 3apsaabl. 3apsDKEHHBIE Tela bubmunoreka IIOK
2.1 - 7 1
M UX B3aMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
N N bu6nmmoreka [IOK
2.2 IToCTOSTHHBIN DIIEKTPUYECKUM TOK 20 2 7 hitps://m.cdsoo.rw/7f418 1 ce
bubmuoreka [JOK
2.3 MarHuTHEL SBICHHS 6 ! 13 https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
24 DEKTPOMATHHTHAS HHLYKIIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5



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

9 KUIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrpoabnsie | IlpakTuyeckune
NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Pa3znen 1.MexaHuveckue siBJIEHUS
L1 MexaHn4eCKOe JBMKEHUE U CIIOCOOBI €T0 10 1 bubnuorexa [JOK
' ONHUCAHUI https://m.edsoo.ru/7f41a4a6
but6mmoreka [{OK
1.2 B 5 20 1 3
SAMMOACHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1. 1
3 3AKOHBI COXPAHEHH 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pa3znen 2.Mexanuveckne KoJ1e0aAHUA U BOJHBI
bu6nmmoreka [IOK
2.1 M 3
SXAHMECKHE KOIeOaHHs 7 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 M . 1
CXAHHECKHUE BOTHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3.2/ieKTpOMarHuTHOE MOJIE€ H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMarHuTHOE MOJe U 6 ) bubmuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3zgen 4.CBeToBbIC ABJICHUSA



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

but6mmoreka [{OK

4.1 3aKOHBI PaclpOCTPaHEHHUsI CBETA 6 2 hitps://m.cdsoo.rw/7f41 a4a6
bu6nmoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHUE TPUOOPHI 6 3 hitps-//m.cdsoo.ru/7f41ada6
bu6nuoreka [JOK
4.3 Paznoxenue 6e10ro cBeTa B CIEKTP 3 2 hitps:/m.cdsoo.ru/741a4a6
Hroro no paszneny 15
Pa3nes S.KBanToBbIe siBJIeHUS
bubnmoreka [JOK
5.1 Hcenyckanue v NoromeHue ¢CBeTa aroMoM 4 1 hitps-//m.cdsoo.ru/7f4 1 ada6
bu6nmnoreka [JOK
52 CTpoOCHHE ATOMHOTO #/pa 6 ! https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
53 SnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6.I1oBTOpUTE1bHO-000011aI0IIM I MOYJIb
6.1 IToBTOpenue u 0000IIEHNE COEPKAHUS 9 5 bubnnoreka [IOK
' Kypca ¢pu3uku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

INIOYPOYHOE IINTAHUPOBAHMUE
7 KUIIACC

Ne ni/m

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpobHBI
e padoThl

IIpakTHyeckue
padoThI

DJIeKTPOHHbBbIE
nu(ppoBbIe
oOpa3oBaTe/ibHbIE

pecypcsl

®usuka — Hayka o npupoze. SBnenus
pupoasl. OU3ndecKue SBICHUS

MeXaHI/I‘-IeCKI/IC, TCIUIOBBIC, DJICKTPUICCKHUC,
MAarauTHBIC, CBETOBLIC, 3BYKOBBIC ABJICHUA

duznyeckue BEIUYUHEI U UX HU3MCPCHHUC

Ypoxk-uccienoanue "N3mepenne
TEeMIIEpaTypbl IPU MOMOIIH KUIKOCTHOTO
TepMOMETpA U JaTYMKA TeMIepaTypbl"

Kak ¢u3uka u npyrue ectecTBeHHbIE HAYKH
M3y4aroT npupoay. EcrecTBeHHOHAy4YHBIN
MeToJ No3HaHusl. Onucanue GU3nYecKux
SIBJIEHUH C IIOMOIILIO MOJIeIeH

bu6mmorexa [JOK
https://m.edsoo.ru/ff09{72a

VYpok-uccnenosanue "[IpoBepka runoress:
JAbHOCTH TOJIETA MAPUKa, TYIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbILIE
BBICOTA ITycKa"

Crtpoenue BemiecTBa. ONBITHI,
JTOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE
BEIIIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a

JIBM>KEHME YacTHIl BELIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienopanue «OMNbITHI IO

9 HaOJII0/IEHUIO TETJIOBOTO PaCIIUPEHUS
ra3oB»
10 ArperatHble COCTOSIHHS BEIIECTBA
B3anMocBs3b MeXy CBOMCTBaAaMU BELIECTB B
1 Pa3HBIX arperaTHbIX COCTOSHUSX U UX bu6nuorexa LIOK
ATOMHOMOJIEKYJIIPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX COCTOSTHUIN BOIBI
12 Mexannueckoe aBrxeHue. PaBHoMepHoe 1 bu6nuoreka [JOK
HEPAaBHOMEPHOE IBIKECHUE https://m.edsoo.ru/ff0a05c6
bubmuoreka [{OK
13 Cxopoctb. EnunauIbl cCKOpocTH
p p https://m.edsoo.ru/ff0a079¢c
14 Pacuer mytu 1 BpeMeHM IBUKEHUS bubmorera [JOK
y P https://m.edsoo.ru/ff0a0ae4
Wuepuus. 3akoH nHepuuu. Bzaumoneiicraue
bu6mmoreka [JOK
15 TeJ KaK MPpUYMHA U3MEHEHUS! CKOPOCTH
https://m.edsoo.ru/ff0a0c10
JIBI>KEHUS TEIl
16 [LnotHOCTH BemiecTBa. Pacuer macchl u bubnuorexa [JOK
o0BeMa Tena 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHnas pabota «Onpenenenue
IJIOTHOCTHU TBEPAOTO TEJIa»
18 Pemenue 3amau mo teme "IInoTHOCTH bu6mmorexa [JOK
BenrecTna" https://m.edsoo.ru/ff0al23¢c
19 Cuia KaK XapaKTepHUCTUKA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «3yuenue
20 3aBUCUMOCTH pacTshkeHHs (aedopMariim)

IIPYKHAHBI OT NIPUJIOKEHHON CUIIBD»Y



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a123c
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https://m.edsoo.ru/ff0a079c

21

SIBnenune tarorenus. Cuiia TOKECTH

CBsI3b MEX]Ty CUJION TSKECTU U Maccou

bu6mmorexa [JOK

22 tena. Bec Tena. Pemenne 3aga4 o teme
A https://m.edsoo.ru/ff0al778
"Cuna tsoxectu”
Cuna TsSKeCcTu Ha APYTHX IJIaHeTax. bubnuoreka [JOK
23
DU3NYECKUE XAPAKTEPUCTUKH [TAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 Nsmepenune cun. JluaHamomer
P A p https://m.edsoo.ru/ff0al8cc
bub6mmorexa [JOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
%6 CrnoxxeHue IByX CHJI, HallPpaBJIEHHBIX 10 bubnmoreka [JOK
OJIHOM mpsiMOM. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70
7 Pemenue 3amau no reme
"PaBHoaeiicTBytomas cuin"
TpeHue CKoNbXEeHHs U TPEHUE MTOKOSI. bu6muorexa LIOK
28
Tpenue B IpUpoOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlabopartopnast pabota «3yuenue
29 3aBUCUMOCTH CHUJIbI TPEHUS CKOJIBKEHUS OT bubnuotexa [JOK
CUJIBI JABJIEHUSA U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLIUXCS TOBEPXHOCTEN
30 Pemenue 3agad Ha onpeneneHue
PaBHOJICHCTBYIONIEH CHJIIBI
Pemenue 3amau mo remam: «Bec Tenay,
31 «I'padprueckoe m3o0pakeHue C buomorexa LIOK
WYECKoe U JKEHUE CUTIY,
P Vp https://m.edsoo.ru/ff0alde0
«Cuby, «PaBHOIEHCTBYIOIIAS CHIDY
KonrpomnsHas padora o Temam:
32 «Mexannueckoe aBrkeHue», «Macca,

TUIOTHOCTBY, «Bec Tenay, «'pabudeckoe



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a18cc

n3zobpaxenue cuim, «CUIIbD

[JaBnenue. CriocoObl yMEHBILIEHUS U

bu6mmoreka [JOK

33 YBEJIWYCHUS TABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBieHue raza. 3aBUCUMOCTD JIaBJICHUS raza bubmuoreka [{OK
oT 00BEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaya naBieHUs TBEPABIMU TEJIAMU, bu6nuorexa LIOK
JKUIKOCTSIMU U razaMu. 3akoH Ilackans https://m.edsoo.ru/ff0a25b0
16 JlaByieHuE B )KMJIKOCTH U T'a3e, BBI3BAHHOE bu6mmoreka [IOK
JIEUCTBUEM CHUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amad mo treme «/laBnenue B bubmuoreka [JOK
JKUIKOCTH U rase. 3akoH [lackais» https://m.edsoo.ru/ff0a2826
bubmmoreka [JOK
38 Coobmarontecs cocy et https://m.edSO(])_.Iru/fan2970
39 IM'mapaBauyeckuit mpecc bubmorexa [OK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopuiHeBOM KUAKOCTHBIN
Hacoc
AtMmocdepa 3eminu. [lpuunnsl
A1 CYIIIECTBOBAHUS BO3YIITHOW 000JI0UKHI bubnmoreka [JOK
3emin. 3aBUCUMOCTh aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JIaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPS
42 Bec Bo3ayxa. ATmMochepHoe 1aBiieHne Etlffj/ljgee:iiggﬁfoazbm
13 N3mepenne armocdeproro napnenus. OnbIT bubnmoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT bubnunoreka [JOK

BBICOTHI HaZl YPOBHEM MOpPs

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a2fc4
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https://m.edsoo.ru/ff0a3136
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https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2376
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Bapomerp-anepouns. AtmocdepHoe

bu6mmorexa [JOK

45
JIABIIEHUE HA PA3JIMYHBIX BbICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3ampau mo reme "AtMmochepHoe
nasienue"
JlelicTBrE )KUIKOCTH U ra3a Ha
47 MOTPYKEHHOE B HUX TEJIO. ApXHUMeI0Ba bubmorexa LIOK
Py - AP a https://m.edsoo.ru/ff0a3276
cHIa
JIaboparopHas padora «Onpenenenue
48 BLITaJI;KI/IBz}omepﬁ CHUJIBI ,HGIEI)CTB folel Ha bubmmorexa [IOK
’ y https://m.edsoo.ru/ff0a33fc
TEJI0, MOTPYKEHHOE B )KUJIKOCTHY
JlaGopaTopHnas paboTa 1o Teme
49 «Hccnenosanue 3aBUCUMOCTH Beca TeJla B bu6mmoreka [IOK
BOJIE OT 00bEMA MOTPY>KEHHOH B KUIKOCTb https://m.edsoo.ru/ff0a3514
YaCTH TEIAY
bub6mmoreka [IOK
50 IImaBanue Ten
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padota "KoncTpyupoBanue
51 apeoMeTpa WIH KOHCTPYUPOBAHUE JIOAKU U
onpeaeneHue e€ rpy30no1bEMHOCTH"
Pemenue 3amau mo temaM: «IInaBanne
52 cynoB. BozgyxomnaBaauey, «JlaBneHue bubmorexa TIOK
YHOB o o https://m.edsoo.ru/ff0a3654
TBEPABIX TN, )KUIKOCTEH U Tra30B»
bu6mmoreka [IOK
53 Mexanuueckas padora
p https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
54 MomtHocTh. EAMHUIBEI MOIITHOCTH
m A I m https://m.edsoo.ru/ff0a3182
55 VYpok-uccrnenoBanue "Pacyér MOIIHOCTH,

pa3BUBaeMOM IpU MOABEME IO JiecTHULE"



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3a96
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[Ipocteie Mexanu3Mmbl. Poruar. PaBHoBecue

56
CHJI Ha pblyare
Kontponbnas pabota mo teme «JlaBienue

57 TBEPABIX TEN, KUAKOCTEN U ra3oB» /

Bcepoccuiickas nmpoBepounas pabota
PesepBHbIit ypok. Pabora ¢ TekcTamu 1mo

53 Teme «JlaBineHue TBEPABIX TEN, )KUIAKOCTEH U bubnmoreka [JOK
ra3oB» / Beepoccuiickas mpoBepodHast https://m.edsoo.ru/ff0a4ffe
pabota
Prruaru B TexHuke, OBITY U IPUPO/IE.

59 JlaGoparopHast a6’0Ta «};/ICC.IIPCI[F())BaHI/IC 0.5 bubmmorexa [IOK

p . pHAAD ’ https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara»

60 Pemenue 3anau o teme «Y cloBud bubnuotexa [JOK
paBHOBECHS phIyara» https://m.edsoo.ru/ff0a48a6
Koadduruent nosesnoro aecTeust

61 MexaHu3Ma. Jlaboparopnas pabota 0.5
«3mepenue KII/[ HakTOHHOM MIIOCKOCTH»

2 Pemenue 3agau mo teme "Pabora, bubmmorexa [JOK
MotHocTh, KITJT" https://m.edsoo.ru/ff0a4c48

63 Mexanudeckas sueprusi. Kunernueckas u bubnmoreka [JOK
MMOTEHIHAIBHAS SHEPTUSI https://m.edsoo.ru/ff0a4252

64 3aK0OH COXpaHEHUsI MEXaHUYECKON IHEPTrUuun bubmmorexa [IOK

P P https://m.edsoo.ru/ff0a4360
YPOK-3KCIEPUMEHT MO TEME
"DKCHepUMEHTaIbHOE OIpEIETICHUE
65 W3MEHEHUS! KHHETUYECKON 1 1

HOTGHHI/I&J’IBHOﬁ BHGPFI/II/I HpI/I CKaTbIBaAaHUHU
Telia o HAKJIOHHOW TUIOCKOCTH"



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a4ffe

Kontponbnas pabota o teme «Paborta u

66 MOIIHOCTb. DHEPIUs» !
67 PesepHbIit ypok. Pabota ¢ Tekctamu mo ) bubnmoreka [JOK
Teme "MexaHndeckoe IBIKeHHE" https://m.edsoo.ru/ff0adee6
68 PesepBHblii ypok. PaboTta ¢ Tekctamu 1o 1
teme "Pabota. MomiHocts. DHeprus"”
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
uudposbie
Nen/m | Tema ypoka Kontpoasnbie | IlpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPHUU U UX OMBITHBIE 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHHUS
2 Macca u pa3zmMep aTOMOB U MOJIEKYJI 1
3 Monenu TBEPIOTO, KUJKOTO U 1 but6mmoreka [JOK
ra3000pa3HOro COCTOSTHUH BEIECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3z000pa3HOro COCTOSTHUMN BEIIECTBAa HA |
OCHOBE IMOJIO)KEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOpUH
5 Kpucrannmmaeckue u amopdabie Tena 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHUE U KalTWUTSIPHOCTb. | bu6mmoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe pacuiupeHne U coxaTue 1 bubmmorexa [JOK
p P https://m.edsoo.ru/ff0a5a26
2 Temmnepatypa. CBsi3b TEMIIEpaTypPHI CO |
CKOPOCTBIO TEIJIOBOTO JIBMYKCHHS YaCTHII
9 Buytpennss sneprusi. CriocoObl U3MEHEHUs | bubnuoreka [IOK
BHYTPEHHEHN YHEPruu https://m.edsoo.ru/ff0a5c60
bubnunoreka LIOK
10 Buae! renonepenaun 1
A pea https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e

VYpok-koupepennus "[Ipakruueckoe

11 HCII0JIb30BaHUE TEIIOBBIX CBOMCTB BEIIIECTB bu6morexa TIOK
" https://m.edsoo.ru/ff0a65c0
Y MaTEpHaJIOB B IEJIIX YHEPTrOCOePEIKEHUS
12 KomuaectBo TemnoTel. Y aenpHast bubmuorexa [{OK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIIOBOTO OajaHca. bubnuoreka LIOK
TennooOMeH u TEI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "HccnenoBanue
14 SBIICHUS TETNIOOOMEHA MPU CMETINBAHUN Bubmmorexa [JOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit BOJbI
Pacuer koau4ecTBa TEIUIOTHI,
15 HEO0OXOJUMOTO /ISl HArPEeBaHUS Tela U
BBIICJISIEMOTO UM MPU OXJIAXKICHUU
16 JlaboparopHas padota "Onpenenenue bu6mmoreka [JOK
yIEIbHOM TEIIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOMBa. Y IeJbHas TEIIoTa bubnmnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBEepaEeBaHUE
18 KPUCTAJUIMYECKUX TeJ. Y JebHas TEIIOTa bubmorexa [IOK
P e https://m.edsoo.ru/ff0a71d2
TJIaBJICHUS
19 JlaboparopHas pabota "Onpenenenue bubmuoreka [JOK
yAEJIbHOW TEIJIOTHI TUIaBJICHUS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue 1 KOHICHCAIIHS. bu6nuoreka LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenune. Y nennHas Teniora
)1 napooOpa3oBaHUs U KOHJCHCAIIUH. bubnuorexa [JOK

3aBUCUMOCTh TEMIICPATYPLI KUIICHUSA OT
aTMOC(I)epHOFO JaBJICHUA

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a6bb0
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22

BnaxxnocTs Bo3myxa. JlabopaTopHas pabora
"OnpeneneHne OTHOCUTEIbHON BIAKHOCTH
BO3ayXa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3ana4 Ha onpezesieHne BIa)KHOCTH
BO3/yXa

24

[TpuHIUIBI pabOTHI TETJIOBBIX IBUTATEICH.
[TapoBas TypOuna. J[Burarensr BHyTPEHHETO
CropaHus

25

KII] TermoBoro nBuraresns. TemmnoBsie
JIBUTATENIH U 3aLUATA OKPYKAOLIENH CPEbl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKoH COXpaHCHU:A U IIPCBPALICHUA SO HCPIrUun
B TCIJIOBBIX IIpOLIECCaxX

27

[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
"TerioBele aBieHua. U3MeHeHue
arperaTHbIX COCTOSIHMI BelecTna'

but6mmoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

KonTponbhas pabota no teme "Temnossie
siBTIeHHs. VI3MeHeHne arperaTHbIx
COCTOSIHMM BenrecTna"

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

29

Onektpuzanus Ten. [IBa pona
IEKTPUICCKUX 3aPSIOB

30

Ypok-uccnenoBanue "OnekTpusanus Tel
MHAYKIHUEN U TIPU CONPUKOCHOBEHUH"

31

B3aumonencTBue 3apsKeHHBIX TEIl. 3aKOH
Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DnekTpuyeckoe nosie. HanpsikeHHOCTH
anexkTpudeckoro moss. [punmnun
CYMEPHO3UINH SJEKTPUUECKUX TOJIeH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu 35ekTpuyeckux 3apsioB.



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a7628
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DnemeHTapHbId 3apsia. CTpoeHue atoMa

34 [IpoBOIHUKY U AUDIIEKTPUKH. 3aKOH bubnmnoreka LIOK
COXPaHEHUs JIEKTPUIECKOTO 3apsAaa https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3a1au Ha npUMEHEHUE CBOMCTB bu6mmoreka [JOK
3JIEKTPUUYECKUX 3apsAL0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKHI TOK, YCIOBHS €r0
36 cyuiectBoBaHus. MICTOUHUKH bubmorexa [TOK
ym ) https://m.edsoo.ru/ff0a95a4
AIEKTPUUECKOTO TOKa
37 JlecTBUA 3JIEKTPUYECKOTO TOKa bubmorexa TIOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue
38 AIEKTPUYECKOTO I10JIs1 HA IPOBOJIHUKHU U 1
JUDIIEKTpUKN"
19 DJIEKTPUYECKHUM TOK B METaJIJIax, bubnuorexa [JOK
JKHMIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYEeCcKas eNb U €€ COCTABHBIC YACTH
A1 Cuiia Toka. JlabopaTtopHas pabora 0.5 bubnmnoreka [JOK
"N3mepeHue u peryiupoBaHUe CUJIbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DJIeKTpUUYECKOe HarpshkeHue. BonbTmerp.
42 JlaboparopHnas pabota "3mepeHue u 0.5 bubmmorera I[JOK
paTopHasi p "p ' https://m.edsoo.ru/ff0a9¢e14
peryaupoBaHue HaNpsHKEHUS
43 CornpoTuBieHNE NPOBOAHUKA. Y J€IBHOE bu6muoreka [JOK
COIIPOTHUBJICHUE BEILIECCTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paborta "3aBUCHUMOCTh
44 3JIEKTPUYECKOTO CONPOTUBIICHUSA 1 bubnuorexa [JOK

IMPOBOJHHKA OT €Iro AJIMHbI, INIOIIAaIH1
IMOIICPCUYHOI'0 CCUCHUA U MaTepHana"

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0aa738
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3aBHCUMOCTH CHJIBI TOKA OT HAIps>KCHUSA.

bubmoreka [JOK

45
3akon Oma 1S ydacTKa Lenu https://m.edsoo.ru/ff0aa44a
JlaGopaTtopnast pabota "HccnenoBanue
46 3aBUCHUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 bubmmoreka [JOK
PE3UCTOP, OT COMPOTUBIIEHUS PESUCTOPA U https://m.edsoo.ru/ff0aa04e
HaInpsKeHUs: Ha pe3uctope”
47 [TocnenoBarenbHOE U TapaJIEIBHOE
COCIMHEHUS TIPOBOTHUKOB
JlaboparopHnas pabota "IIpoBepka mpasuiia
43 CJI0’KEHUS HAPSDKEHUN TIPU bu6mmoreka [IOK
[1OCJIEI0BATEIILHOM COCIUHEHUHN IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlaboparopHas padota "IIpoBepka mpaBuia
49 JUTS CUJIbI TOKA TIPU MapajlieIbHOM bubmorexa [TOK
P P " https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenune 3aiay Ha npuMeHeHue 3akoHa OMa bubnuorexa [JOK
JUISL Pa3IMYHOTO COCIMHEHUS TPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUYECKOTO TOKA. bu6mmoreka [JOK
3akoH [[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
57 JlabopaTtopHnas pabota "Ornpezenenue bubnmnoreka [JOK
paboThl ¥ MOIIIHOCTH AJIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpUUeCKUe e U MOTpeOuTen
53 AIIEKTPUIECKOI dHEpTUH B ObITY. KopoTkoe bubmmorexa [IOK
p P y. Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTostHHBIE MAarHUTHI, UX B3aUMOJICUCTBUE
55 Ypok-uccienoBanue "M3yyenue nonen bubnuorexa [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MaruuTtHoe 1mojae. MarauTHoe nosie 3eMIId | bubmmoreka [JOK



https://m.edsoo.ru/ff0ac3d0
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https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa44a

ero 3HaUYCHHE JIJIS JKU3HU Ha 3eMiie

https://m.edsoo.ru/ff0acOba

57

[TonroroBka Kk KOHTPOJILHOU pabOTE 1O TEME
"DrekTpuueckue 3apsabl. 3apsHKeHHbBIE Tena
U UX B3auMojiercTBUs. I1oCTOSHHBIM
ANEKTPUIECKUH TOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0abd2c

58

Konrtponbnas padora no Teme
"DnekTpuueckue 3apsabl. 3apsHKeHHbBIE Tena
U UX B3auMojiercTBus. I1oCcTOSHHBIM
anekTpuyeckuii Tok" / Beepocceuniickas
poBepoyHas pabora

bubnunorexa LIOK
https://m.edsoo.ru/ff0abea8

59

PesepBHblit ypok. PaboTta ¢ Tekctamu 1o
teme "I1oCTOSHHBIN 2NeKTpUYeCKUid TOK" /
Bcepoccuiickast mpoBepouHas paboTa

bubnunoreka LIOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Opcrena. MarauTtHoe 1oiie
IIEKTPUYECKOr0 TOKa MaruuTHoe rnosie
KaTyIIKH C TOKOM

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d2

61

[IpuMeHeHne 3NeKTPOMArHUTOB B TEXHUKE.
JlaboparopHas pabota "M3yueHue aeicTBus
MarHUTHOTO TOJIs Ha MTPOBOJIHUK C TOKOM"

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTPOABUTATEh TOCTOSIHHOTO TOKA.
Hcnonp3oBaHue 3JIEKTPOABUTATEIEH B
TEXHUYECKUX YCTPOMUCTBAX U Ha
Tpancnopre. JlabopaTopHas pabora
"KoHcTpyupoBaH#e 1 u3ydyeHue padoThl
3JIEKTpOBUTATEINS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiThl Papajnes. 3aKOH JIEKTPOMarHuTHOM
uHaykiuu. [Ipasuio Jlenna

64

Onekrporerepatop. CriocoObl mOTydeHus



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0ac0ba

3JIEKTPUYECKOW SHEPTUU. DJIEKTPOCTAHLIHHI
Ha BO300HOBJISIEMBIX HCTOUHUKAX SHEPTUU

[TonroroBka Kk KOHTPOJILHOU paboTe 1O TEME

65 n " 1
DNEeKTPUYECKUE U MAaTHUTHBIC SIBJICHUS
KonrponbHas padora no Teme bubnuorexa LIOK
66 n " 1
DNEeKTPUYECKUE U MATHUTHBIC SIBJICHUS https://m.edsoo.ru/ff0acb14
PesepBHblit ypok. Pabota ¢ Tekctamu 1o bubnuoreka LIOK
67 1
teme "TemnnoBble siBIeHUS" https://m.edsoo.ru/ff0accSe
68 PesepBHbIii ypok. PaGoTa ¢ TekcTamu mo |
TeMe "MaruuTHbIe SBJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5



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

9 KUIIACC

KoJsun4yecTBo yacos DJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcebi
1 Mexanudeckoe aBuKeHUE. MarepuainbHas 1
TOYKA
) Cucrema orcuera. OTHOCUTEIBHOCTD 1 bubmuorexa [JOK
MEXAHHUYECKOI'0 IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE NMpSAMOIIMHEITHOE IBUKEHUE 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE npAMOIUHENHOE ABUKEHUE. |
Cpennsisi ¥ MTHOBEHHAsi CKOPOCTh
5 [IpssMonnHeTHOE paBHOYCKOPEHHOE 1 bubnuorexa [JOK
JIBIKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKopOoCTh IPSIMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO NBIOKeHMs. [ paduk 1
CKOPOCTH
JlabopaTtopnast pabota "Ornpezenenue
7 CKO peHHfl) TeJIaI,) npu aBHopCKO €HHOM 1 1 bubmorexa HOK
yerop pup . yerop | https://m.edsoo.ru/ff0adb18
JIBMOKCHUH 10 HAKJIOHHOM TIOCKOCTH
8 CpoOoanoe magenue Tei. OnbiThl [amunes 1
PaBHOMEpHOE ABMKEHUE IO OKPYKHOCTH.
9 Ilepuon u yacrora oopatenus. JInnenas u 1 Bubmorexa OK
P p ) https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTH
10 [lenTpocTpeMUTENBLHOE YCKOPEHUE 1
11 ITepssiii 3akoH HproTOHA. BEkTOp CHiib 1 bubnmuorexa [JOK



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

https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HeroTona. bubnnorexa [JOK
PaBHonelicTByrOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH Herotona. Cynepno3uius Cui ngfj;lr?lf;;gz;:foae%z
14 Pemenue 3amay Ha mprUMEHEHUE 3aKOHOB bubmmoreka [JOK
HeroTona https://m.edsoo.ru/ff0aebbc
15 Cuna ynpyroctu. 3akoH ['yka Eﬁfj;ﬁf;;gﬁ/};foaecaz
16 Pemenue 3anay no teme «Cuia ynpyroctu»
17 JlaGopatopHnas paborta «OnpeneneHue bub6nuorexa [IOK
JKECTKOCTH TPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmorexa [JOK
18 Cuura Tperms https://m.edsocl)_.[ru/fanﬂ 38
19 Pemenue 3amau mo reme «Cuiia TpeHUs» buGnnorexa [IOK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHuas padota "Onpenencaue bubnmorexa [JOK
KOd(pUITUEHTA TPEHUS CKOJBKCHHS" https://m.edsoo.ru/ff0af8be
71 Pemenue 3amgad mo reme "3akonsl HeroToHAa. bubmuoreka [JOK
Cuna ynpyroctu. Cuna TpeHus" https://m.edsoo.ru/ff0afb8e
” Cuna TSXKeCTH U 3aKOH BCEMUPHOTO bubnnorexa [JOK
TATOTEHUS. Y CKOPEHUE CBOOOTHOTO MaIeHUS https://m.edsoo.ru/ff0af044
Ypok-koubepenius "JIBuxeHUe TEJI BOKPYT
23 rpaBuTarimoHHoro nerrpa (ConHeuHast
cucrema). ['amakTuxu"
24 Pemrenne 3agad o teMe "Cuiia TSOKECTH U bubmnoreka [IOK

3aKOH BCEMUPHOTO TSATOTCHUS"

https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0ae72a

[TepBast kocMHuYecKast CKOPOCTb.

bu6mmoreka [{OK

25
HeBecomMocTs 1 neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBecue MaTepHabHOW TOUKH.
26 AbcomotHO TBEpAOE Teno. PaBHOBecue bubnuorexa [IOK
TBEPAOTO Teja C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn
PaBHOBecue MaTepraibHOW TOUKH.
7 AoOcontotHo TBEpIOE Teno. PaBHoBecHe
TBEPJOTO TEJIA € 3aKPEIVIEHHOW OCBIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn
73 Pemenue 3amgad mo reme "MOMEHT CHJIBI. bubmuoreka [JOK
Hentp Ts1kxeCTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
29 "MexaHHYeCcKOe IBIKEHHE bubmmorexa [IOK
. | ) https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten
Kontponbhas pabota no teme
30 "MexaHn4yecKoe IBUKEHUE bubmmorexa LIOK
N | ' https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue ten
Nmnynbe Tena. Umiynbse cuibl. 3aKoH
31 COXpaHEHHUs UMITyJIbCa. YIIPYroe u brbmmorexa [OK
p yiIbea. Spy htps://m.edsoo.ru/fi0b07fa
HEYTNpPYyroe B3auMOJICHCTBUE
1 Pemenue 3anau mo teme "3akoH coxpaHEHUs bubnmorexa [JOK
ummyJibca" https://m.edsoo.ru/ff0b096¢
13 Ypoxk-koupepenuus "PeakTuBHOE IBMKEHUE
B IIPUPOJIE€ U TEXHUKE"
bu6mmoreka [JOK
34 MexaHnndeckasi paboTa U MOIITHOCTh
p = https://m.edsoo.ru/ff0b0a84
35 PaboTa cuibl TSKecTH, CUIIbl YIIPYTOCTH U bu6nuorexa [IOK



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0af33c

CHUJIBI TPCHUA

https://m.edsoo.ru/ff0b0db8

JlaboparopHnas pabota «OnpeneneHue
paboTHI CHIIBI TPEHHS TTPU PABHOMEPHOM

36
JIBIDKCHUH TeJa TI0 TOPU30HTAILHON
MTOBEPXHOCTH»
37 Csi3b 2HEprun U paboTel. [loTeHIMaNbHAS
SHEPTUs
18 Kunernueckas sueprus. Teopema o bubnnorexa [JOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS YHEPTUU B MEXAHUKE
40 JlaGopaTtopHnas pabora «/3yueHnue 3akoHa bubnuorexa [JOK
COXPAaHEHUsI SHEPT UK https://m.edsoo.ru/ffOb12fe
A1 KonebarenpbHoe IBHKCHHUE U €TO bu6mmnoreka [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
4 3aryxaromue KoneOanus. BeiHyX1eHHBIC bubnnorexa [JOK
konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTHyecKkuii ¥ Npy>KUHHBIA MassTHUKU
VYpoxk-uccienoBanue «3aBUCUMOCTh TTeproa
44 KOJIeOaHMI OT KECTKOCTH MPY>KUHBI U MaCChI bubmorexa HOK
py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparienune >HEPruu IPU MEXAHUUECKUX
KOJICOaHMSIX
JlaboparopHnas pabota «OnpeneneHue
46 qaCToim Hpne IfO a KOHe6aI})II/II71 MPYKUHHOTO bubmorexa [JOK
pHOA py https://m.edsoo.ru/ff0blaec
MasITHUKA)
47 JlaGopatopHas pabota «IIpoBepka bubnuorexa [IOK

HE3aBUCHMOCTH NeproJia KojaeOaHuii rpys3a,

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b12fe

IMOABCIICHHOI'O K HUTHU, OT MacCChI I'py3a»

Mexaunueckue BOJIHBL. CBOMCTBA

48 MEXaHU4eCKUX BOJIH. [IpononbHbIe 1 bubmmorexa [JOK
’ https://m.edsoo.ru/ff0b21fe
MOTIEPEYHbIE BOJIHBI
49 Ypok-koHpepeHmus "MexaHn4eCcKrue BOHBI
B TBEpOM Telie. CelicMuieckre BOJIHBI"
50 3Byk. PacnipocTpanenue u oTpakxeHHE 3ByKa
51 Ypok-uccrnenosanue "HabmroneHue
3aBUCUMOCTH BBICOTHI 3ByKa OT 4YacTOTHI"
5) I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHYECKHI1 pe30HAHC
53 Ypok-koHpepeHus "YIpTpa3ByK u bubnmorexa [JOK
uH(Pa3ByK B IPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJIBHON paboTe MO TeMe
| bu6mmoreka [JOK
54 3aKoHbI COXpaHeHus. MexaHn4eckue
. https://m.edsoo.ru/ff0b2510
KoJie0aHuUsl U BOJHBI
KonrposnbHas padora no Teme "3aKoHbl
55 coxpaHeHHs. MexaHnueckue KojaeOaHus u
BOJIHBI"
56 DNeKTPOMAarHuTHOE MOJIE. bubnuorexa [JOK
DJIEKTPOMArHUTHHIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypoxk-konpepenuus "Llkana
53 AJIEKTPOMATrHUTHBIX BOJIH. Mcronb3oBanue bubnmorexa [JOK
AJIEKTPOMATrHUTHBIX BOJIH JIJIs COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
59 VYpok-uccnenoBanue "M3yueHue CBONCTB bubnmnorexa [JOK



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b21fe

AIIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO
MoOmIIbHOTO TenedoHa"

https://m.edsoo.ru/ff0b2c6¢

Pemenne 3aaa4 Ha OMNpCACIICHUEC YaCTOThI U

60
JUTUHBI SJIEKTPOMArHUTHOW BOJTHBI
61 DJIeKTpOMarHuTHasi IpUpoJia CBETa. bubnunorexa [JOK
CxopocTts cBeTa. BonHoBBIE CBOMCTBa CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsaMonuneitHoe
62 acmpocTpanenue csera. 3atMeHus CoiHIa bubmmorexa [IOK
paciipocip ) https://m.edsoo.ru/ff0b3658
u JIyHbl
3aKoH OTpakeHHs cBeTa. 3epkana. Pemenue
63 3aJla4 Ha MPUMEHEHHE 3aKOHA OTPAKEHUS bubmmorexa [TOK
p p https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenominenue cera. 3aKOH IPEIOMIIECHUS bubnuorexa [JOK
CBeTa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpAKEHUE CBETA.
65 Hcnonp3oBaHue MOTHOTO BHYTPEHHETO bubmorexa HOK
TP https://m.edsoo.ru/ff0b3c5c
OTPa)KEHHUS B ONITUYECKUX CBETOBOAX
Jlaboparopnas padota "HccnenoBanue
66 3aBUCUMOCTH yTJla MPETOMIICHHS] CBETOBOTO
Jyya OT yIJia NajieHusl Ha rpaHuie "Bo3IyX-
creksio""
VYpok-koHpepenuus "McnonpzoBanue
67 MOJIHOTO BHYTPEHHETO OTPaKECHHUS:
CBETOBO/IbI, OITHKOBOJIOKOHHAS CBS3b"
bu6mmoreka [JOK
68 JIunzel. OnTuyeckas cuiia JUH3bI
https://m.edsoo.ru/ff0b3f2¢
. bubnmoreka [JOK
69 ITocTpoenne n300paxeHuil B IMH3aX 1

https://m.edsoo.ru/ff0b444a



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b2c6c

JlabopaTtopnast pa6ota "Onpezenenne

bu6mmoreka [{OK

70 OKYCHOT'O PacCTOSIHUS U ONTUYECKON CUIIBI
doxyctioro p ! https://m.edsoo.ru/fl0b4206
coOMparoIIe JTNH3BI
71 VYpok-koubepenius "OnTHYecKue TUH30BbIC bubnmoreka [JOK
puOops!" https://m.edsoo.ru/ff0c0a7e
72 I'na3 kak onTuyeckas cucreMa. 3peHue bubmmorexa LIOK
P https://m_edsoo.ru/f0b4684
7 Ypok-koHpepenmus "ledexTtsr 3penus. Kak
COXpaHUTH 3peHue"
Paznoxenue 6enoro ceera B criekTp. ONBITHI
74 HrroTona. CrioxeHue crieKTpaibHbIX 1BETOB bubmmorexa [JOK
’ p H ' https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlaGopatopHnast pa6ora "OnbITh IO
75 pasNoKeHuIo O6eI0ro cBeTa B CIEKTp U bubnuoreka [IOK
BOCIIPUATHIO LIBETA [IPEAMETOB IIPHA UX https://m.edsoo.ru/ff0cOe2a
HaOJI0IeHNH Yepe3 BETOBbIe (pUIbTpHI"
VYpok-nipakTukyMm "BoiHOBBIE CBOMCTBa
76 CBeTa: Jucnepcus, MHTeppepeHns u
mudpaxus”
77 OmnsiTel Pe3epdopna u mianerapHas Mojesb bubnuorexa [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
79 HcnyckaHue 1 MOTJIOUIEHUE CBETa aTOMOM. bubnuorexa [IOK
KBauTel. JInHelyaTeie CIIEKTPHI https://m.edsoo.ru/ff0c144c
20 Ypoxk-mipaktukym "Habmronenne crieKTpoB bubnnorexa [JOK
ucIycKaHus" https://m.edsoo.ru/ff0c1550
N bubmuoreka [JOK
81 PagnoakTUBHOCTE U €€ BUIBI

https://m.edsoo.ru/ff0c1672
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%) Crpoenue atomHOro sanpa. Hyknonnas bubnuorexa [JOK
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIe npeBpanieHus. Mzoromnsl bubmmorexa [OK
A pespatt ’ https://m.edsoo.ru/ff0clal4
%4 Pemrenue 3amad mo treMe: "PaguoakTUBHEIE bubmnoreka [IOK
npeBpaiieHus" https://m.edsoo.ru/ff0c1b4a
85 [lepuon nmomypacnana
26 Ypok-koHpepenmus "PaguoakTuBHBIC bubnnoreka [JOK
U3JIy4eHUs B IPUPOJE, MEIULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
%7 SnepHble peakuu. 3aKOHBI COXPAHEHHUS bubnuorexa [IOK
3apsA0BOr0 U MacCOBOI'0 YHCET https://m.edsoo.ru/ff0c1¢c58
28 DHeprus CBA3U aTOMHBIX sep. CBsA3b MacChl bubnuoreka [JOK
U JHEPIrUuu https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3amau o reme "SnepHeie
peakuun"
Peakiuu cunTe3a U neneHus saep. bubnunoreka [JOK
90 .
Ucrounuku sneprun ColiHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
VYpoxk-koH(pepeHuus "SAnepHas sHepreTUkKa.
91 JleficTBHS paquOaKTUBHBIX U3y4YCHUN Ha
JKUBbIE OPraHU3MbI"
[TonaroroBka Kk KOHTPOJILHOU paboTe MO TeMe
9 "DeKTpOMarHuTHOE TOJIE. bubnuoreka [IOK
DJeKTpOMarHuTHble BOJIHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SABJICHUS"
Kontponbhas pabota no teme
93 "DIEeKTPOMAarHUTHOE MOJIE.

DJIeKTpOMarHuTHbIE BOJHBI. KBaHTOBbBIE
siBjIeHus"”



https://m.edsoo.ru/ff0c1e88
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https://m.edsoo.ru/ff0c1a14
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94 [ToBTOpenue, o6o61menue. Jlaboparopusie | | bubnuorexa [JOK
paboTsl o Kypcy "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 06061eHne. Pemenne

95 ACUCTHBIX M KAUECTBECHHBIX 3a71a4 110 TEME 1 bubmorera [IOK
P " A https://m.edsoo0.ru/ff0c2572

TenuoBsle mporeccsl
[ToBTOpenue, o6o0mmenue. Pemenne

96 ACYETHBIX M KaueCTBEHHBIX 3a/1a4 110 TeMe 1 bubmorexa HOK
P . A https://m.edsoo.ru/ff0c2a22
"KII/] TermoBeIx aBuraTenei”

[ToBTOpenue, o0o0eHue. Pemenne

97 ACUETHBIX M KaYECTBEHHBIX 3aJ1a4 110 TEME 1 bubmorexa HOK
P A https://m.edsoo.ru/ff0c2b30
"KIIJ] anexkrpoycTaHOBOK"

08 [ToBTOpenue, o6o6menue. Jlaboparopusie | 1 bubnnorexa [JOK
paboTsl 1o Kypcy "CBeToBbIe sIBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o600meHNe. PaboTa ¢

99 TEKCTaMH 110 TeMe "3aKOHbI COXPAHEHHS B 1 bubmorera [JOK

" p https://m.edsoo.ru/ff0c2d6a
MEXaHUKe

100 [ToBTOpenue, 0600meHue. Pabora ¢ | Bbu6morexa [JOK
TexcTaMu 110 TeMe "Koirebanus 1 BOJTHEBI" https://m.edsoo.ru/ff0c2e82

101 IToBTOpenue, o6o6meHue. Padora ¢ ) bubnuorexa [IOK
TekcTaMH 110 TeMe "CBETOBBIC ABJICHHS" https://m.edsoo.ru/ff0c3044
[ToBTOopenue, o6o0menue. Pabora ¢

102 TekcTamu 1o Teme "KBaHToBas u simepHast 1
¢uznka"

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c245a

IHNPOBEPAEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJABHOM IPOIT'PAMMBI OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

7 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BATh M3YUCHHBIC ITOHATHUSA

1.2

pasindaTth SABJICHHUA MO0 OINHMCAHHWIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/IBI/IIICCKOG SBJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE M3YYCHHbIX (PU3MUYECKUX SIBICHUH B
OKpYy’KarollleM MHUpEe, B TOM yucie (U3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 337a4yy B y4eOHYIO, BBIACIATH

CYILECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBJICHUI

1.4

ONUCHIBATh H3YYEHHbIE CBOMCTBA Tel U (PU3MUECKHE SBICHMUS,
UCHONb3ysd (U3NYEeCKHe BEIMYMHBI, IPU OINUCAHUM HPAaBUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICT HCIIOJIB3YEMBIX BEIHYMH, HX
0003HAaYeHUS U €IUHULBI (PU3NUECKUX BEIMYUH, HAXOIUTH (OPMYIIbI,
CBSI3BIBAIOIIME JIAaHHYIO  (PU3MYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTh TIpaQUKH  U3YYEHHBIX  3aBUCHUMOCTEH

(I)I/IBI/I‘ICCKI/IX BCINYHNH

1.5

XapaKTCpPU30BaTh CBOMCTBaA TCII, (I)I/I3I/ITICCKI/IC SABJICHHUA W IIPOLCCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JdaBaTb CJIIOBCCHYIO
(bOpMy.]'IPIpOBKy 3aKOHa MW  3alIucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIpAKEHHE

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOIECCHl U CBOWCTBA TN, B TOM
Yyyclié U B KOHTEKCTE CUTyallMid MpPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BbIABIATL MTPUYAHHO-CICACTBCHHBIC CBA3U, CTPOUTH
oObsicHeHHEe W3 1 — 2 JOrMYecKMx maroB ¢ omopod Ha 1 — 2
W3YYCHHBIX CBOMCTBA (DM3MUECKUX SIBICHUH, (PU3NUECKHUX 3aKOHA WU

3aKOHOMEPHOCTHU




1.7

pemarh pacy€THble 3aaud B 1 — 2 NEWCTBUA, UCMOJIb3Ysl 3aKOHBI U
(dbopMyIIbl, CBSI3BIBAIONINE (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHaln3a
YCJIOBUA  3aga4d  3allMCbIBATb KpPAaTKOC YCJIOBHUEC, IIOJACTABJIATH
¢buznyeckre BEIUYUHBI B OPMYJIIBI U IPOBOJUTH PACUEThI, HAXOAUTH
CIIPaBOYHLIC NAHHBIC, HGO6XOI[I/IMBIC IJIg peUICHUs 3aaa4, OUCHHUBATDH

PEATUCTUYHOCTH MOTYYEHHON (PHU3UUECKON BEIUYUHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh TMPH ITOMOIIN
(bI/IBI/I‘-IeCKI/IX MECTOOOB, B OIIMCaHUMU HCCIICAOBAaHUA  BBIJCIATH
MpoBEpsieMOe  TPEANoJoKeHne  (TWmoTesy),  pasiuyaTh |
WHTEPIPETHPOBATh MOJYYCHHBIH pe3ylbTaT, HAaXOAWTh OIIUOKU B

XOJE€ OIlbITa, ACJaTh BBIBOJLI 110 €T0 pE3yjibTaTaM

1.9

MPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUYECKUX SBICHUN WU
¢u3nyeckux  CBOMCTB  Tel:  (opMysIupoBaThb  MpOBEpsieMble
MPENIOJIOKEHNs, CcOOMpaTh  YCTAHOBKY M3  IPEAJIOKEHHOTO

O60py,Z[OBaHI/ISI, 3aIIMChIBATh X0/ OIIbITa 1 (bOpMYJ'II/IpOBaTB BBIBOJbI

1.10

BBINOJIHATh TIPSMbIE U3MEPEHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aNMUCHIBATH MOKA3aHUS MPHUOOPOB C yUETOM

3a/TaHHON a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

IPOBOJIUTH  MCCJIEIOBAHME  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JPYrol C HCIONb30BAHUEM MPAMBIX HW3MEPECHUM,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4eOHOrO MCCIENOBaHMsA, COOUPATH
YCTaHOBKY M BBIIIOJIHATH U3MEPEHHUs, CIENYs NPEIJIOKEHHOMY IIJIaHy,
¢bukcHpoBaTh pPE3yJbTaThl IMOITYYEHHOM 3aBUCUMOCTU (PU3NYECKUX
BEJIMYMH B BUJIE MIPEUIOKEHHBIX TaOIUI U TpaHUKOB, IeJIaTh BbIBObI

10 pe3yJIbTaTaM UCCIIEOBAHUS

1.12

MPOBOJIUTh KOCBEHHBIC H3MEpEHUs (U3UUYECKUX BEIIMYUH, CIETys
MPEIOKEHHOW MHCTPYKIUU: TMPU BBIMOJIHEHUN U3MEPEeHU coOuparh
SKCMEPUMEHTAJIbHYI0 YCTAHOBKY W BBIYHCIATH 3HAYCHUE HCKOMOM

BCJIIMYHUHBI

1.13

coOmoaTh TMpaBWia TEXHUKH O€30MacHOCTH TMpu  pabore ¢

nabopaTOpHBIM 000py10BaHHEM

1.14

yKa3bIBaTh MPHUHIMIBI  JACHCTBHS TPUOOPOB U TEXHUUYECKUX
YCTPOICTB, XapakTepu30BaTh MPUHLUIBI JEUCTBUS HM3YyUYEHHBIX
npuOOpOB U TEXHUYECKUX YCTPOMCTB C TOMOIIBI0 WX OMUCAHWS,

WCHOJIb3Ysl 3HAaHUS O CBOMCTBaX (DM3MYECKUX  SIBJICHUU U




HEeoOXoauMbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MPUBOAUTE TPHUMEPHl (HAXOAUTh WH(POPMALUIO O TMPUMEPax)
MPAKTUYECKOT'0 UCIOIb30BAHUS (PU3NYECKUX 3HAHUI B MMOBCEHEBHOM
KU3HH i1 oOecrnedeHus Oe30MmacHOCTH TpH  OOpalieHun ¢
npuOopaMu ¥ TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHUS 3/I0POBbS U

coOJII0ICHNS HOPM 9KOJIOTMYECKOT0 TIOBEJICHUS B OKpYKarollel cpene

1.16

OCYIIECTBIISATH OTOOP MCTOUYHUKOB MH(pOpManuu B ceTu VHTepHET B
COOTBETCTBUM C 3a/laHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLIUXCA 3HAHUM M NMyTEM CpPaBHEHHUS Pa3IMYHBIX HCTOYHHMKOB
BBIIENIATE MH(OPMAIUIO, KOTOpas SBISETCd NPOTHBOPEYMBOM WIIU

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BATh pu BBITIOJTHEHUH yueOHBIX 3a/1aHui
Hay4YHOIOIYJIIDHYIO ~ JIUTepaTypy  (uU3MUecKoro  colepiKaHus,
CIpaBOYHBIE MaTepHuaibl, pecypcbl cetu MHTepHeT, BlIaaeThb
npuéMaMM KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpMALUU

U3 OJHOM 3HAKOBOM CHCTEMBI B APYTryro

1.18

co3/laBaTb COOCTBEHHbIE KpAaTKUE MUChbMEHHBIE U YCTHbBIE COOOIICHUS
Ha OCHOBe 2 — 3 HWCTOYHMKOB wWH(pOpManuu (GU3NIECKOTO
COJlep’KaHus, B TOM YHCJe MyOJUYHO JeNaTh KpaTKue COOOIICHUS O
pe3yabTaTax IMPOEKTOB WIM YYEeOHBIX HCCICIOBAaHUN, HpPU STOM
rpaMOTHO HCIIOJIb30BaTh HM3YYEHHbIM MOHSATUUHBIA ammapar Kypca

(bI/I3I/II(I/I, COIIPOBOKAATDH BBICTYIIJICHUC Hpe3CHTaHHeﬁ

1.19

IIPU BBIIIOJHEHUU YYEOHBIX MPOEKTOB U HCCIICAOBAHUI paclpeesisTh
00513aHHOCTH B IpyIIl€ B COOTBETCTBUU C MOCTABIEHHBIMU 33JJa4aMH,
CIICIUTH 3a BBINOJIHEHWEM IUIAaHA JEWCTBHM, aIE€KBAaTHO OLICHMBATH
COOCTBEHHBI BKJIAJ B JCITEIbHOCTb TIPYMIbI, BBICTPAUBATh
KOMMYHHKATUBHOE B3aMMOJCHCTBHE, YUYUTBIBAs MHEHUE

OKPY>KaOIINUX

8 KUIACC

Kon
NpoBepPsSieMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30oBaHus

1.1

HCIIOJb30BaThb IIOHATHUA




1.2

pas3indaTth SABJICHHUA IO OINHMCAHHMIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/IBI/IIICCKOG SBJICHUC

1.3

pacro3HaBaTh TNPOSIBIICHHE H3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpYy’KarollleM MHUpEe, B TOM 4ucie (GU3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 337a4y B y4eOHYIO, BBIACIATDH

CYILLECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3NUECKUX SBJICHUI

1.4

OIMCHIBATh HW3YYCHHBIC CBOHCTBA Tel W (DHU3UYECKHE SBICHUS,
UCTIONB3ysd (U3MYECKHE BEIMYWHBI, TP OINUCAHUU TPABUIBHO
TPaKTOBaTh  (PU3WYECKUH  CMBICI  HWCIOJB3YEMBIX  BEJUYHH,
0003HaUYCHUS W €IUHMIIBI (PU3HUYECKUX BEITUYNH, HAXOAUTH (DOPMYIJIBI,
CBS3BIBAIOIIME JaHHYI0 (U3WYECKYH) BEIMYMHY C JAPYTUMHU
BeJIMYMHAMH, CTPOUTh TpapUKd  HW3YYCHHBIX  3aBHUCHMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHNH

1.5

XapaKTCpU30BaTh CBOMCTBaA TCII, (I)I/I3I/ITICCKI/IC SABJICHHUA W IIPOLCCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JaBaTb CJIIOBCCHYIO
(bOpMyHI/IpOBKy 3aKOHa MW  3aIlIucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIpaKEHHE

1.6

OOBSICHATH (PU3NUECKHE MPOIIECCHl U CBOMCTBA TeJl, B TOM YHCJIE U B
KOHTEKCTE CHTyallud MpPaKTUKO-OPHEHTHUPOBAHHOTO  XapakTepa:
BBISABJIATH HpI/I‘-II/IHHO-CJIeIICTBeHHLIC CBA3H, CTpOI/ITB OGLHCHCHI/IG n3 1
— 2 JIOTMYECKMX IIaroB ¢ MOMOMIbI0 | — 2 HM3y4YeHHBIX CBOMCTBA

(bI/I3I/I‘-ICCKI/IX ﬂBHeHHfI, (I)PI3H‘ICCKPIX 3daKOHa UJIM 3dKOHOMCPHOCTHU

1.7

pemiaTh pacuéTHble 3aAaud B 2 — 3 JEHCTBHUSA, UCIIONb3YS 3aKOHBI U
(dhopmyIibl, CBS3BIBaIONTNE (PU3NUECKUE BETUYMHBI: HA OCHOBE aHATN3a
YCIIOBHS 33/l1a4¥l 3alIUCHIBAaTh KPATKOE YCIOBUE, BBIABIISATH HEJOCTATOK
JaHHBIX Ui PEIIeHHs 3aJaud, BBIOMpATh 3aKOHBI U (OPMYJIHI,
HeoOxXoauMble JUIsl €€ pelIeHHs, MPOBOAUTH PacdyEThl U CPaBHUBATH
MOJIYUYCHHOC 3HA4YCHUC (1)H3H‘ICCKOI>'I BCIIMYHNHBI C MU3BCCTHBIMU

JaHHbIMHA

1.8

pacrno3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXKHO PEIIUTh MPHU IOMOIIU
(U3HYECKUX METOOB, UCIONB3Ys OMMCAHNUE UCCIICIOBAHMS, BBIICIIATh
MPOBEPSIEMOE TPE/IOJIOKEHNE, OICHUBATh MPABUILHOCTh TOPSIKA

MMPOBCACHUA UCCIICAOBAaHNs, ACJIaTh BBIBOJbI

1.9

IMpOBOAWUTL OIBITHL 110 HaGHIOIleHI/IIO (bI/IBI/ILICCKI/IX SIBIICHUN WIH

(U3MYECKUX  CBOWCTB  Tel:  (OPMyNHpOBaTH  TPOBEPSEMbIC




MPENIOJIOKEHNs, cOOUpaTh  YCTAHOBKY M3  IPEAJIOKEHHOTO

O60py,[[0BaHI/IH, OIIMChIBATh XO OIIbITa U (I)OpMy.]'II/IpOBaTB BBIBOJbI

1.10

BBIIIOJIHATB IIPSMbIE W3MEPEHUs C HCIIOIb30BAHMEM AaHAJIOTOBBIX
puOOPOB U JATYUKOB (PU3UUECKUX BEIUYNH, CPABHUBATH PE3YJIbTATHI

M3MEpEeHHil ¢ y4€TOM 3a/1aHHOI a0COMIOTHOM MOTPEITHOCTH

MPOBOANWTHh  HWCCIIEJOBAHME 3aBUCUMOCTH  OJHOM  (DU3UYECKOU
BEJIMYUHBI OT JIPYroil C UCIMOJIb30BAHUEM TMPSAMBIX HW3MEPEHUIA:
IUTAHUPOBATh HCCIIEJIOBAaHUE, COOMpPATh YCTAHOBKY M BBINOIHSTH
U3MEpEeHUs, ClIeAys MPeMIOKEHHOMY  IIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUE TaOJUIl U TpaduKoB,

ACJIaTh BBIBOJAbBI IO PE3yJIbTaTaM UCCICAOBAHUA

1.12

MPOBOAWTh  KOCBCHHBIE  W3MEPCHHsS]  (U3NYCCKUX  BEIIUYMH:
IUTAHUPOBATh U3MEpPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss TPEeAO)KEHHOW HWHCTPYKUMH, M  BBIUUCIATH 3HAYEHUE

BCIINYHHBI

1.13

coOnrofaTh IMpaBWia TEXHUKH Oe30macHOCTH THpu paboTe ¢

1a00opaTOpHBIM 000py10BaHUEM

1.14

XapaKTepu30BaTh MNPUHIUNBI JEHCTBUA HU3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA HUX OIMCAaHHUs, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SIBICHUM U HEoOXoJIuMble

¢du3nveckre 3aKOHOMEPHOCTH

1.15

pacmmo3HaBaTb MPOCTBIC TCXHUYCCKHUC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/IGOpBI IIo CXeMaM U CXEMATHUYHBIM PHCYHKaAM, COCTABJISITb CXCMbI
QJICKTPHUICCKUX Lereil ¢ IoCieIOBaTeIbHBIM U napajjicJIbHbIM
COCAUMHECHHUEM 9JICMCHTOB, pasinydad YCJIOBHBIC 0003HaYCHUS

9JICMCHTOB JJICKTPUYCCKUX Lenei

1.16

NPUBOAUTH TNPHUMEPHl (HAXOAUTh HMH(POPMALMIO O TMpUMepax)
MPAKTUYECKOT0 MCTIONIb30BaHMsl (PM3NYECKUX 3HAHUN B NIOBCEIHEBHOM
KM3HM Ui obecriedeHust O€30MacHOCTH TpU  OOpallleHuH ¢
pruOopaMy U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHUS 3/10pPOBbS U

CO6J'II-OI[€HI/IH HOPM 3KOJIOT'HYCCKOT'O ITIOBCACHUS B Opr}KaIOH_Ieﬁ cpeac

1.17

OCYILECTBIIATh MOUCK MH(OPMaLUK (PU3NYECKOTO COJIEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOLIMXCS 3HAHUM U IyTEM CpPaBHEHMS
JONOJTHUTEIbHBIX HCTOYHUKOB BBIAEIATh HH(POPMALMIO, KOTOpas

SBIISICTCS IPOTUBOPEUYUBON MIIM MOXKET OBITh HEZOCTOBEPHOM




1.18

UCIOJIb30BaTh IPU  BBHIMNOJHEHUMM YYEOHBIX 3aJaHUl  Hay4dHO-
MOMYJISIPHYIO JIUTEPATypy (PU3NYECKOro COJepiKaHus, CIpPaBOYHBIE
MaTtepuanbl, pecypchl cetu MHTepHeTr; BinaAeTh npuémamu
KOHCIIEKTUPOBAHHUS TEKCTa, mpeoOpa3zoBaHus WHGOPMAILUU U3 OJTHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKHUE YCTHBIC COOOIICHMSI,
000011asi “HGOPMAIUIO W3 HECKOJIBKUX HCTOYHUKOB (PHU3NYECKOTO
COJIep’KaHusi, B TOM 4YHCIIE MYyOJMYHO WPEICTABISITh PE3yIbTaThI
MPOCKTHON WJIM HCCJICIOBATEIIbCKOW JICSITEILHOCTH, TPH 3TOM
IPaMOTHO HCIOJB30BaTh HW3YYCHHBIN MOHATUHHBIA ammapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIJIEHUE MPE3eHTauei

1.20

IIPU BBIMIOJIHEHUU Y4YEOHBIX MPOEKTOB U HCCIEAOBAHUN (PU3MUECKUX
MPOILIECCOB pacrpeAessaTh 00SI3aHHOCTU B TPYIINIE B COOTBETCTBHU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 34 BBIIOJHEHUEM IUIAaHA
JNEUCTBUM M KOPPEKTUPOBaTb  €ro, aIcKBAaTHO  OLICHMBATH
COOCTBEHHBIH BKJIAJ B JIEATENBHOCTh TPYMIbI, BBICTPAUBATDH
KOMMYHHMKaTUBHOE  B3aUMOJECHCTBUE,  MPOSBIsAS  T'OTOBHOCTb

pazpemats KOHQIUKTHI

9 KUIACC

Kon
NpoBepsieMoOro
pe3yJjabTarTa

IIpoBepsiemble mpeiMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YYCHHBIC ITOHATHUSA

1.2

pa3jindaTth SABJICHUA IO OINHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I'~I€CKOG SIBJICHUC

1.3

pacrmo3HaBaTh IPOSBIEHUE W3YUYEHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KalollleM MHpe, B TOM 4HucCiIe (U3NUECKUe SBICHHUS B MPHUPOJIE,
IIPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 337a4y B y4eOHYIO, BBIACTATDH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) HU3HUUECKUX SIBICHUI

1.4

OIIMChIBATh H3YYCHHBLIC CBOMCTBA TE€N WU (1)I/ISI/ILIGCKI/IC SABJICHHA,
HCIOJIb3YyA (1)I/I3I/I‘-IGCKI/I€ BCJIIMYMHBI, IpU OIKUCAHUN T[IPABUIIBHO
TPAKTOBATbH (1)H31/I‘I€CKI/II>'I CMBICJI HCIOJIB3YEMBIX BCJIIMYHH,

0003HAYCHUS U CIMHUIIbI (bI/I3I/I‘leCKI/IX BCJIIMYMH, HAXOJUTH (bOpMyJ'II:I,




CBA3BIBAIOIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BeTMYMHAMHU, CTPOUTh TpapUKd  HU3YYCHHBIX  3aBUCHUMOCTEM

(hbUBUYECKUX BEITHMYUH

1.5

XapaKTEePU30BaTh CBOWCTBA TeJ, (HU3UYECKUE SIBJICHUS U TIPOIECCHI,
HCIIOJIb3YSl H3YYEHHBIE 3aKOHBI, IPU 3TOM JaBaTh CJIOBECHYIO
GOpMYyJIMPOBKY 3aKOHa M 3alMChIBaTh €r0  MaTeMaTHYeCKOoe

BBIPA’XCHHUC

1.6

OOBSICHATH (U3MUECKHE MPOLECChl U CBOMCTBA Tell, B TOM YUCIE U B
KOHTEKCTE CUTyallMd IPaKTHUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUUUHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH OOBICHEHHE U3 2
— 3 JIOTMYECKUX IIaroB C IOMOIIBIO 2 — 3 U3yYEHHBIX CBOMCTBA

(bu3nYeCKuX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacuyéTHbIC 3a7auM (omuparomuecs Ha cucremy um3 2 — 3
YPaBHEHMI), HCHOJB3Ys 3aKOHBI U  (OPMyJIbI, CBSI3bIBAIOIIUE
¢u3nveckne BeIWMYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3a7addl
3alHCHIBATh KPAaTKOE YCJIOBHE, BBUBIATH HEJOCTAIOUINE WM
M30BITOYHBIE JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYJIBI, HEOOXOIUMBIE
IUISL PeIICHUs], TPOBOJUTH PAacdEThl M OICHUBATH PEATHMCTHYHOCTD

IMOJIYUYCHHOT'O 3HAaUCHUA (I)HSH‘-IGCKOﬁ BCJINYHHBI

1.8

pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEUIMTh IPHU TOMOIIU
(GU3MYECKUX METOJOB, UCIIOJb3Ysl ONUCAHUE HCCIICAOBAHUS, BBIICIATH
[IPOBEPSIEMOE TPEAIIOTIOKEHUE, OLICHUBATh IPABUIBHOCTh IIOPSIKA
MIPOBEJCHUS] UCCIICOBAaHUSA, JEJIaTh BBIBOJBI, HWHTEPIPETUPOBATH

PEe3yJIbTaThI Ha6J'IIO,Z[eHPII>i H OIIBITOB

1.9

MPOBOANUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SBICHUN WU
(U3NYECKUX CBOMCTB TENI: CAaMOCTOSITENILHO COOMpPATh YCTAHOBKY H3
M30BITOYHOTO Habopa 00OPYAOBaHHSA, OMUCHIBATH XOJ OMBITA U €r0

pe3yabTaThl, GOPMYITUPOBATH BBIBOIBI

1.10

MPOBOJUTh TPH HEOOXOJUMOCTH CEPHUI0 TPSAMBIX HM3MEPEHHUH,
OIIpenessisl CpelHee 3HaueHHWe H3MepsieMol BennuuHbl (poKycHoe
paccrosiHue coOuparolieil JUH3bI), 00OCHOBBIBATH BBIOOP cIloco0a

U3MepeHus (U3MepUTEeIbHOro mprubdopa)

IIPOBOAUTL HCCICOOBAHUC 3aBHCHUMOCTEH (1)I/I?>I/ILI€CKI/IX BCJIIMYHUH C
HCIIOJIb3OBAHHUEM IIPAMBIX H3MCpCHHI>iZ IIaHUPOBATb HCCIICAOBAHUC,

CaMOCTOSITEJIbHO CcOOMpaTh YCTaHOBKY, (DUKCHPOBATh pe3yJIbTAThI




HOHy‘I@HHOﬁ 3aBHCHUMOCTH (1)H3quc1<nx BCJIIMYHUH B BUJC Ta6J'II/IHI/I

Fpa(l)I/IKOB, ACJIaTb BBIBOABI 110 PE3yJIbTaTaM UCCIICAOBAHUA

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUsT  (U3MYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHHsI, COOUPATh SKCIEPUMEHTAIBbHYIO YCTaHOBKY
U BBINOJHATE HU3MEPEHHUs, CIEeays MPEIIOKEHHON WHCTPYKLWH,
BBIYMCIIITh 3HAYEHUE BEJIIMYMHBI M aAHAJIM3UPOBATh IIOJIyYCHHBIE

PE3yNbTaThI ¢ YUETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

COﬁJ’II-OI[aTB ImpaBujia TCXHUKHU 0e30macHOCTH IIpu pa60Te C

nabopaTOpHBIM 000pyI0BaHHEM

1.14

pa3nuyaTh OCHOBHBIC TNPH3HAKK HM3YYECHHBIX (PH3MUECKUX MOJIEIICH:
MaTepHalibHas TOYKa, aDCOIIOTHO TBEPOE TEJIO, TOUCUHBIH UCTOUHHUK
CBETa, Jyd, TOHKas JIMH3a, IUIAHETapHas MOJEIb aTOMa, HYKJIOHHas

MOZCJIb aTOMHOI'O Aapa

1.15

XapaKTepu30BaTh MNPUHIUNbBI JEHCTBUA HW3YyYEHHBIX HIPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAaHUs, HUCIOJIb3Ys
3HaHHA O CBOMCTBaxX (U3MUECKUX SBJICHUM M HEOOXOIUMBbIe

(I)I/IBI/I‘ICCKI/IG 3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BAaTh CXEMBl U CXEMAaTUYHbIE PUCYHKH M3YyYEHHBIX
TEXHUYECKHUX YCTPOWCTB, U3MEPUTEIIBHBIX pudopoB "
TEXHOJIOTUYECKUX TPOLIECCOB NPHU PEUICHUH Y4eOHO-NIPAKTHUUYECKHX
3a/1a4, ONTUYECKUE CXEMBI I OCTPOEHUS N300paKEHUH B TIOCKOM

3epKaJie U COOMPAIOIICH JTNH3E

1.17

MPUBOJIUTL TPUMEPBl  (HAXOAUTh HWHPOPMAIIUIO O MPUMEPAX)
MPAKTUYECKOTO UCTIOIh30BAHUS (PU3UYECKUX 3HAHUI B IMOBCETHEBHOMN
KU3HM I oOecriedyeHus O€30IacHOCTH TpH  OOpalleHuH C
npuOoOpaMu ¥ TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHUS 3I0POBbS U

coOJII0ICHNS HOPM SKOJIOTMUECKOT0 TIOBEJIEHUS B OKpYKalollel cpene

1.18

OCYIIECTBIIATH MOUCK MHPOpMaIK (GU3HYECKOTO COAEPKAHUS B CETU
WHuTepHeT, caMocTosTeNnbHO (OpMyIUpys TOHMCKOBBIM  3ampoc,
HaXOJUTb IIyTH  OINpEAENEHUS  JOCTOBEPHOCTH  IOJYYEHHOM
MHPOpPMALlMM Ha OCHOBE MMEIOLIMXCS 3HAHUM M JIOMOJHUTENIBHBIX

HUCTOYHHUKOB

1.19

WCIIOJIb30BaTh IPU  BBHIMOJHCHWH YYeOHBIX 3aJaHUN  HAYy4HO-
MOMYJISIPHYIO JIUTEpaTypy (PHU3NYECKOTo COJIepKaHHs, CIPaBOUYHbBIC

Marepuaibl, pecypchl cetr  MHTepHeT;, BiageTb  NpUEMAMHU




KOHCIIEKTUPOBaHUS TEKCTa, nMpeoOpa3zoBaHusl MHGOPMALUU U3 OJIHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3llaBaThb COOCTBEHHBIC NHCbMEHHBIE U YCTHBIE COOOIIECHUS Ha
OCHOBE HH(pOpPMAIMM M3 HECKOJbKUX HCTOYHHUKOB (PU3MUECKOrO
coJiepKaHus, MyOJIMYHO MPEACTaBIATh PEe3yJbTaThbl MPOEKTHON WIIH
HCCIEAOBATEICKOM  JEATENBHOCTH, IPHU  3TOM  I'PaMOTHO
UCIIOJIb30BaTh N3YYCHHBIN NOHATUIHBIN anmapaT u3y4aeMoro paszena
(GU3MKN U COMPOBOXKIATh BBICTYIJICHHE IpE3CHTAle C Yy4EToM

0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

1.21

MIPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (PU3MUECKUX
MIPOLIECCOB PaCHpeNieNsITh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMHU  3aJa4aMH, CJCAWTh 3a BBIMOJHEHUEM IUTaHA
JNEUCTBUA U KOPPEKTUpPOBaTh  €ro, aJeKBaTHO  OLEHUBATH
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYNIBI, BBICTPAUBAThH
KOMMYHHUKaTUBHOE  B3aMMOJCICTBUE,  MpPOSBIAs  TOTOBHOCTH

pazperats KOHQIUKTHI




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pa3naeia

Koxa
3J1eMEeHTa

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

®U3UKA U EE POJIb B ITIO3HAHWM OKPYXAIOIIEI'O MHUPA

1.1

duszuka — HaykKa O HpHUpOAC. SIBneHus IpuUpoabI.
dusnueckue SABJICHUSA MEXaHHUYCCKHC, TCIIJIOBBIC,

QJICKTPUYCCKUC, MATHUTHBIC, CBCTOBBLIC, 3BYKOBLIC

1.2

Ouznyeckne BeNUYUHBL.  M3MepeHue  (PU3NIECKUX
BenmuuuH.  Dusmyeckue  mpubopsl.  IlorpemHocTsh

H3MepeHHfI. MG)K,HYHapOI[HaH CHUCTCMa CAMHUIL

1.3

ECTCCTBGHHOHay‘lHHﬁ METOA ITO3HAHUA: Ha6J'II-O,I[eHI/Ie,
IIOCTAaHOBKAa HAYYHOT'O BOIIPOCA, BBIIBUKCHHUEC THUIIOTEC3,
OKCIICPUMCHT II0O IIPOBCPKC TI'HIIOTC3, 00BsCHEHHE

HaA0JII0OaEMOTO SBJIEHUS

1.4

Onwucanue GpU3MUECKUX SBJICHUN C MOMOIIBIO MOIEIeH

1.5

[IpakTuueckue padbOTHI:

#H##Par##Hl13MepeHne pacCTOSTHUM.
#HH#HPar##13mepenne 00bEMa KHUIKOCTH U TBEPAOTO
Tena.

###Parf##01peneneHue pa3MepoB MaJIbIX Tell.
##Par#H#H#l13mMepeHue  TemmepaTypsl IpH  [TOMOIIA

KHUIAKOCTHOI'O TCPMOMETpPA U AATUUKA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHNM A O CTPOEHNU BEILIECTBA

2.1

##H#Par#H##CTpoeHNE BELIECTBA: aTOMBI U MOJIEKYJIBI, X
pasmepbl.  ONBITB,  JOKA3bIBAIOIIUE  JTUCKPETHOE

CTPOCHUC BCIICCTBA

2.2

#i#HPar#HHt/|prokeHne  4acTHI[  BEICCTBA. CBs13b
CKOPOCTH  JBWXKEHHUSI YacTUIl C  TEMIIEpaTypou.

BbpoyHoBckoe aBmxeHue, nuddysus

23

BSaHMOHCﬁCTBI/Ie YJaCTHUILl BEIICCTBA: NPUTAKCHUC U




OTTAJIKUBAHHUEC

#H##Par##H# ArperaTHble COCTOSIHUSI BEILECTBA: CTPOECHUE

ra3oB, >KHUJIKOCTEM M TBEPABIX (KPUCTAJUIMUECKUX) TEIL.

2.4 B3anMocCBsI3p MeXay CBONCTBAMHM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSHUSIX M HMX aTOMHO-MOJIEKYJISPHBIM
CTPOEHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI
[IpakTuueckue paboOTHI:
#H#HPar###OneHKka nuameTpa aTomMa METOJOM DSJIOB (C
HCIoJIb30BaHueM ¢Gotorpaduii).

2.6 #HHPar###OnbITE o HaOJIFO JEHUTO TEMJIOBOTO

pacuIMpeHus ra3oB.
HHHPar###OnbITEI IO  OOHAPYKEHUIO JCHCTBUS CHII

MOJICKYJISIPHOI'O IPUTSKCHU A

JIBIDKEHHME U B3AUMOJIEUCTBUE TEJI

11 Mexannueckoe IBIDKECHUE. PaBHoMepHOE Hu
' HEPaBHOMEPHOE JABU)KEHUE
#H##Par###CKOpOCTb. Cpennsis CKOpPOCTh npu
3.2 HEPAaBHOMEPHOM [BWXECHHMU. Pacuér mytu u BpeMeHH
JIBUKEHUS
SIBnenne uHepuuu. 3akoH uHepuuu. B3aummoneiicTBue
33 TeJl KaK NPUYMHA W3MEHEHUS CKOPOCTH IBWKEHUS TEl.
Macca xak Mepa HHEPTHOCTH Teja
14 ##HtPar#H##InotHocTh BemiecTBa. CBS3b IJIOTHOCTH C
. KOJINYECTBOM MOJIEKYJI B eIMHUIIE 00bEMa BelecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TeI
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MTOMOLUIBIO JUHAMOMETPA
37 H#HParf##Bnenne Tarotenuss u cwia Tsokectu. Cuna
' TSKECTH Ha Apyrux muaHerax. Bec Tema. HeBecomocTh
18 Cuna tpenusa. TpeHHe CKOJIbKEHUS U TPEHHUE IOKOSL.
' Tpenue B IpUpo/ie U TEXHUKE
19 H#HH##Par###Crnoxkenne CuJl, HaIMpaBJICHHBIX IO OJHOU

npsiMoM. PaBHOZENCTBYIOIIAS CHJ




3.10

[IpakTuyeckue pabOTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO  JBMKECHUS
(mapuka B KMIKOCTH, MOJIENH  3JEKTPUUECKOTO
aBToMOoOWIIA W Tak gjainee). OmpeneneHue cCpeaHen
CKOPOCTH CKOJBKEHHUS Opycka WIM IIapuKa IIo
HaKJIOHHOH  TiockocTH. OmpeneneHue  IUIOTHOCTH
TBEPIOTO Tena. OnbITH, JIEMOHCTPHPYIOIIUE
3aBUCUMOCTh pacTshKeHus (aedopMaryu) MmpykUHbBI OT
MPUIOKEHHOW Ccwiibl.  OTBITBH, JEMOHCTPUPYIOIINE
3aBHCUMOCTh CHJIbI TPEHUS CKOJIBKEHUS OT Beca Tela U

XapakTepa CONPHKACAIONINXCS TOBEPXHOCTEH

3.11

DusnuecKue SIBICHNUS B IPUPOJE: NIPUMEPHI ABWKEHHUS C
Pa3IMYHBIMM CKOPOCTSIMU B KMBOW M HEKMBOU IIPHUPOJIE,

NIeCTBUE CUIIbI TPEHUSI B IPUPOJIEC U TEXHUKE

3.12

TexHuyeckue yCcTpoucTBa: TMHAMOMETP, MOAIIUITHUKA

JABJIEHUE T

BEPJIBIX TEJL, )KUJKOCTEH U TA30B

4.1

Hasnenue TBEpAoro tena. CrocoObl yMEHbIIEHUS U

YBCIUYCHUA OABJICHUA

4.2

JlaBrienue raza. 3aBUCUMOCTh JaBJICHHS ra3a oT o0béMma,

TEeMIEPATypPhI

43

Hepenaqa JaBJICHUA TBépI[LIMI/I TCIaMHU, XKHUIAKOCTAMHU U

razamu. 3axoH Ilackans. IIlHeBMaTHUEeCKHE MAIIMHEL

44

3aBUCUMOCTh  JIaBJICHUS KHJKOCTH OT  TJIyOHWHBI.
IMunpocratudeckuii napagokc. CooOuaroniyecs Cocyabl.

FI/IHpaBHI/I‘ICCKHG MCXaHU3MBbI

4.5

ATtmocdepa 3emnu u atMocdepHoe naBieHue. [IpuanHb
CyIIECTBOBaHUS BO3AYHIHOW 00010ukn 3emud. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT

BBICOTHI HaJl YDOBHEM MODSI

4.6

N3mepenne atmocdepHoro nabneHus. [IpuGopbr miis

M3MEPEHUs: aTMOC(EPHOTO TABICHUS

4.7

JleficTBHe KUAKOCTM M Ta3a HAa IOTIPYyKEHHOE B HUX

Teno. BelTamkuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

[TnaBanue ten. Bo3gyxornnaBanue

4.9

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBUCMMOCTM Beca Tejla B BOJIE OT
o0béMa MOTrpyKEHHOM B JKUIKOCTH 4YacTH TeJja.
OrnpezenieHrne BBITAIKUBAIOMICH CUJIbL, IEUCTBYIONIECH Ha
TENO,  IOrpykEéHHoe B  JKHUIAKOCTh.  [IpoBepka
HE3aBUCHMOCTH BBITAJIKUBAIOLIEH CHIIBI, JEHCTBYIOLIEH
Ha TeJIO0 B JKHUJIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  BBITAJIKMBAOIIEH
CWJIBI, IEHCTBYIOIICH Ha TEJNO B >KHIKOCTH, OT 00BhEMa
MOrPYKEHHON B KUJKOCTh YAaCTH T€Ja U OT IUIOTHOCTH
YKUAJIKOCTH. Konctpyupoanue apeomeTpa  WIH
KOHCTPYMpPOBaHUE  JIOAKM M  OmpeAesneHue  e€

TPy30MOAbEMHOCTH

4.10

®uznueckue  SABIEHHA B IPUPOAE: BIIASIHUE
aTMoc(hepHOTro JaBJICHHS Ha )KUBOW OpPraHU3M, TUIABAHUE

pBIO

4.11

TexHu4ecKue yCTpONCTBA: COOOIIAIOIIHUECS COCY/IbBI,
YCTPOMCTBO BOJAOIPOBOJA, THUIPABIUYECKUN IIpecCC,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPITHEBON HACOC,

apeomeTp

PABOTA, MOITHOCTD, DOHEPT U

5.1 Mexanunueckas pabota

5.2 MexaHndeckast MOIITHOCTD

53 [IpocTeie MexaHW3MBI: pblyar, OJOK, HaKJIOHHas

' IJIOCKOCTh. [IpaBuiio paBHOBECHS phIyara

54 [IpuMeHeHne npaBuiia paBHOBECHS phluara K OJIOKY
«3omotoe  mpaBWiO»  MeXaHWKWH.  KoaddunueHt

5.5 TIOJIE3HOTO JNENCTBUSA MEXaHU3MOB. IIpoctsie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToreHimanpHast SHEPTUM Tea, MOJHITOr0 HaJl 3eMIEH

5.7 Kunernueckas sneprus

53 [lonnas mexaHuueckass 3Heprusi. 3aKOH U3MEHEHHUS U

COXpPAaHCHUA MEXaHUYCCKOM OHCPIrUun




59

[IpakTrueckue pabOTHI:

#HH#HPar###Onpenenenue pabOThl CUIIBI TPEHHUsS TpU
PaBHOMEPHOM JIBIDKCHHH Tela 10 TOPH30HTAIBHOU
NMOBepXHOCTU. MccrnenoBaHne YCIOBHH — PaBHOBECHS
ppraara. HM3mepenne KIIJI HaKkIOHHOW INIOCKOCTH.

N3ydeHune 3aKkoHa COXpaHEHUS MEXaHUYECKOW SHEPTUH

5.10

dusnyeckue SBJICHUSI B npupoac: pblHaru B TCIIC

YCI0BCKa

5.11

TexHuyeckue yCTpOMCTBA: phlYar, IMOJABWKHBIM U
HEMOJIBIKHBIM OJIOKM, HAKJIOHHAs IJIOCKOCTh, MPOCTHIE

MEXaHU3MBI B OBITY

8 KUIACC

Kon
pa3jiena

Kon
3J1IeMEHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

TEIIIOBBIE ABJIEHWA

6.1

OCHOBHBIE  TIOJIOKEHMSI MOJIEKYJISIPHO-KUHETHUECKOMN
TEOpUU CTPOEHMsI BellecTBa. Macca U pa3Mepsl
MoOJIeKyd.  OIBITBI, TNOATBEP)KIAIOIIME  OCHOBHBIE

ITOJIOXKCHU A MOHGKyanpHOKHHCTH‘I@CKOfI TeOpHUn

6.2

Mogaenu  TBEPAOTO, IKUAKOTO M razoo0pa3zHOro
cocTtosiHMI BemectBa. Kpucramnumueckue u amop@Hble

TCJ1a

6.3

OOBbsicHEeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
Ha OCHOBE IIOJIOKEHUH MOJIEKYIIPHOKUHETUYECKON

TEOpUu

6.4

CMmaunBaHue u KalTUWJUIAPHBIC ABJICHUA

6.5

TenmoBoe paciiipCHuC U CKaTUC

6.6

Temnepatypa. CBs3b TeMIepaTrypbl CO CKOPOCTbIO

TCIIJIOBOT'O ABUKCHUS YaCTHI]

6.7

Buytpennss sueprust. Cnoco0bl H3MEHEHHs BHYTpEHHEH

OHEpIruu: TCruioncpeaadya U COBCPIICHUC pa6OTBI




Bugwr TEILIoNEpCaAaqYn: TCIIOIIPOBOAHOCTb, KOHBCKIIUAA,

6.8
W3JTy4YeHHE
KommuectBo  TemnoThl.  YaelnbHas  TEIUIOEMKOCTH
6.9
BEIIECTBA
TenmooOMeH U TEIUIOBOE paBHOBECHE. YPpaBHEHHUE
6.10
TEIUIOBOro OanaHca
611 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BELIECTB.
. VY eapHas TEIUIOTA IJIaBJICHUS
[TapooOpa3zoBanne ®  KoHAeHcamus.  McmapeHue.
6.12 Kunenve. VYnenpHass  Temiota mapooOpa3OBaHUS.
' 3aBUCHUMOCTh TEMIIEPaTyphbl KUTIEHUS OT aTMOC(HEPHOTO
JIaBJIICHHS
6.13 BrnaxHocTs Bo3myxa
6.14 DHeprus TomiruBa. Y IeJabHas TEIJI0Ta CrOpaHUs
[Mpunnuner  pabotel  TemnoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOI'O ABUTAaTelsl. TelIOBbIE ABHUraTEId U 3alllUTa
OKpY’Karolllen cpebl
3aKOH COXpaHEHHUS U MPEBPAIIEHUS SHEPTHH B TEIJIOBBIX
6.16
rpoiieccax
[TpakTrueckue pabOTHI:
HH#HPar###ONBITEl IO OOHApY)KEHUIO JEMCTBUSA CUII
MOJIEKYJISIPHOTO MIPUTSKEHUSI.
HH#HPar###0NpITl MO0 BBIPAIIMBAHUIO  KPUCTAJIOB
MOBAPEHHOM COJIM WIIA caxapa.
HH#Par##H#OneITBl 10 HAONIOACHUIO  TEIUIOBOTO
6.17 pacLIUpeHus Ta30B, )KUJIKOCTEN U TBEPIBIX TEIN.

###Par###Onpenenenne NaBleHUS BO3ayXa B OayuioHe
HIIpUIA.

HHHParf##ONBITB, EMOHCTPUPYIOLIME 3aBUCUMOCTH
JaBJIEHUsT BO3AyXa OT ero o0bEMa M HarpeBaHHs WU
OXJTAKJICHHUSI.

#H##Par## IpoBepka TMIOTE3bl JTMHEWHOW 3aBUCUMOCTH

JJIMHBI CTOJI0MKA KHUIKOCTHU B TepMOMeTqueCKOﬁ




TpyOKe OT TeMIiepaTyphbl.

#HH#Par###HaOmronenue U3MEHEHUA BHYTpPEHHEHN
SHEPruM Tella B pe3ylibTaTe TeIuionepenayn u padboTswl
BHEITHUX CHIL.

###Par###lIccnenopanue SBJICHUS TEIUIOOOMEHa TMpHU
CMEIIMBAHUU XOJOTHOM U TOpsiueld BOJBI.
#H#H#Par###Onpenenenue KOJIMYeCTBa TEIIOTHI,
MOJIy4YEHHOTO BOJOW TMpHU TEIJIO0OMEHE C HarpeThiM
METAITUYECKUM LIUITUHAPOM.

#HH##Par##H#Onpenenenue YIAEIbHOU TEMII0EMKOCTHA
BEILIECTBA.

#Hi#HPar#H##lccnenoBanue npoiecca UCIapeHusl.
#HH#Par##H#OnpenesiecHue OTHOCHUTEIBHON  BIAXHOCTH
BO3/IyXa.

#HHPar###OnpeienieHre y1eIbHON TEIJIOThI IUIaBJICHUS

Jbaa.

6.18

@dusnueckue SBICHHS B TPUPOJAE: TOBEPXHOCTHOE
HATSDKEHHE ¥ KamWULIPHBIC SIBICHHS B MPHPOJIE,
KpUCTaJIJIbl B IpUpoJie, u3inydeHue CoiHla, 3aMep3aHue
BOJI0OEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

WHes, CHera.

6.19

TexHuueckue  yCTpOMCTBAa:  KAaMJULAPBI, IPUMEpPHI
HCIIOJIb30BaHUsl KPUCTAIIOB, >XKMJIKOCTHBIA TEPMOMETP,
JaT4UK TEeMIIepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETPBI, ICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCT'O CI'OPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpusaius Tei. /[Ba poga 3JeKTpUUECKUX 3apsiioB
B3aumopeiictBue 3apsbkeHHBIX  Tell.  3akoH  Kymona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOZEHUCTBHSI 3apSKEHHBIX TEJ OT
BEJIMYMHBI 3aps/I0B U PACCTOSTHUS MEXTy TEJIaMH)

73 DnekTpudeckoe nosie. Hanpssk€HHOCTh AJIEKTPUYECKOTO

I10JI. HpI/IHI_II/Il'I CyHneprno3nn JJICKTPUICCKUX nojeu




(Ha KaYECTBEHHOM YPOBHE)

Hocutenu QJICKTPUYCCKUX 3apAaId0B. QHCMeHTapHBII\/’I

7.4 anexkTpudeckuil 3apan. Ctpoenue atoma. IlpoBonHuku n
TUBIIEKTPUKU
7.5 3aKOH COXpaHEHHMS AJIEKTPUUECKOTO 3apsiaa
6 ONEeKTpUYECKU  TOK.  YCIOBHA  CYIECTBOBaHMS
‘ AJIEKTPUYECKOr0 TOKa. MICTOYHMKYM OCTOSIHHOIO TOKa
HevictBus BIEKTPUUECKOTO TOKa (TerutoBoe,
7.7 XUMUYECKOE, MAarHUTHOE). OJEKTPUYECKUH TOK B
KUIKOCTSAX U razax
o Onexktpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE
' HaIpsHKEHUE
79 ConporuBrieHue IIPOBOJIHUKA. VY nenbHOE
. COIIPOTHBIIEHUE BEILIECTBA
7.10 3akon OMa 1t yyacTKa Lenu
[locnenoBarenpHOE W HapaJIENbHOE  COEOUHEHUE
7.11
MIPOBOJIHUKOB
PaGora W MOIIHOCTH JJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenna
713 DeKTpuyecKkue HEenu U MOTPEOUTENH SIEKTPUUECKON
' sHepruu B ObITy. KopoTKoe 3aMbIkaHue
[TocrossuHbIE MarHuThl. B3auMonencTBuE IMOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosie. MarHutHoe 1oNe 3eMid U €ro
' 3HaYEHUE VIS )KU3HU Ha 3emiie
716 OmneiT Dpcrena. MarHuTHOE MOJIE SIAEKTPUIECKOTO TOKA.
' [IpuMeHeHne 2EeKTPOMarHiTOB B TEXHUKE
JleficTBU€ MarHUTHOIO TOJII Ha MPOBOJHUK C TOKOM.
17 DNeKTpoABUTaTedb MOCTOSTHHOIO TOKa. lcnonbp3oBaHue
. JJIEKTPOJIBUraTeIel B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCIopTe
7.18

Oneitel  @Papages.  SIBieHuHe  3IEKTPOMArHUTHOMN




unaykiuu. [Ipasuno Jlenma

DneKTporeHeparop. CriocoOsr HOJy4YeHHUs
7.19 NEKTPUYECKOM  BHEPrMHU.  OJIEKTPOCTAaHLUM  Ha

BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH

[TpakTrueckue pabOTHI:

OnbITH O HAOMIOEHUIO 3JEKTPU3ALMH TNl UHIYKIHEH

U TIPU CONPUKOCHOBEHHH.

HccnenoBanne JeHCTBHS  DIIEKTPUYECKOrO IIOJIA  Ha

IIPOBOJIHUKY U JUIJIEKTPUKH.

COopka u mpoBepka palbOTHl DBJIEKTPUYECKOH Ienu

MIOCTOSTHHOTO TOKA.

V3mepeHune u peryInpoBaHne CHITBI TOKA.

M3MepeHue U peryaupoBaHue HANPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYIIETO Yepes

PE3UCTOp, OT CONMPOTUBIICHUS PE3UCTOpPA U HANIPSKEHUS

Ha PE3UCTODE.

OnbITHI, JIEeMOHCTPUPYIOLIHE 3aBHCUMOCTh

3JIEKTPUYECKOTO CONPOTHUBICHHUS MPOBOJHMKA OT €ro
7.20

JUIMHBI, IJIOLIa/IM TOTNIEPEYHOI0 CEYEHUS U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHHS HANPSHKEHUA  TIpU
MOCJIEIOBATEIBHOM ~ COEIMHEHUH JIBYX PE3HCTOPOB.
IIpoBepka npaBuia A1 CWIbl TOKa NPHU MApajLIEIbHOM
CoelMHEHUN  pe3uctopoB.  OmnpexeneHue  pabOTHI
IEKTPUYECKOIO TOKA, UAYIIErO0 4Yepe3  PEe3UCTOp.
OmnpeneneHne  MOUIHOCTH — JIEKTPUUYECKOTO  TOKa,
BbIIEIsIEMON Ha pe3ucrope. VMccienoBanue 3aBuCMMOCTH
CHJIbI TOKA, UAYHICTO YCPEC3 JIAMIIOYKY, OT HAIPAKCHUA
Ha Heil. Onpenenenue KII1JI narpesarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBHS IOCTOSTHHBIX MAarHHUTOB.
W3y4eHne MarHuTHOrO MoJIsl MOCTOSIHHBIX MArHUTOB MpU
ux oOBeIMHEHMHM WU pasjeneHuu. MccnenoBanue
JNEUCTBUSA JIEKTPUYECKOr0 TOKAa Ha MarHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPHUPYIONIME  3aBUCHUMOCTH  CHJIBI




BSaHMOHeﬁCTBHH KaTyllKyu ¢ TOKOM WM MarHuTa OT CHJIbI
TOKa W HaIpaBJICHUA TOKa B KaTYyIIKE. I/IsyquI/Ie

,Z[GI>'ICTBPI51 MAaroiuMTHOIO II0Jid Ha IIPOBOJHUK C TOKOM.

Konctpyuposanue 51 A3y4YeHue paboThI
3JIEKTPOJBUTATEIIS. Nsmepenne KITA
3JIEKTPOJIBUTAaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCICIOBAHUIO ABJICHUA SHGKTpOMaFHI/ITHOﬁ HHAYKIHA:
HUCCICIOBAHUC W3MCHCHHI 3HAYCHUS U HaIllpaBJICHUA

HHAYKIOUMOHHOI'O TOKaA

7.21

dusnyeckue SABIEHUS B IMPUPOJE: IIEKTPUUYECKUE
ABICHUS B  atMocdepe, DIEKTPUYECTBO  KUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIe 3eMIH, Apeid MOIOCOB,
POJIb MAarHUTHOTO MOJIA JJIs )KU3HU Ha 3eMJle, MOJIIPHOE

CHAHUC

7.22

TexHuueckue yCTpOMCTBA: DJIEKTPOCKOIN, aMIIepMETp,
BOJIETMETP, PEOCTAT, CUETUMK DIICKTPUUECKON DHEPTHUH,
AJIEKTPOOCBETUTENbHBIE ~ MPUOOpHI,  HarpeBaTelIbHbIC
ANEKTPOIPUOOPHI (mpumepst), ANEKTPUUECKUE
NPEOXPAaHUTEIH, JJIEKTPOMArHUT, 3JIEKTPOJBUTATEINb

MMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOT'O TOKa

9 KJIACC
Kon
paznen Kon anemenTta [TpoBepsieMbIe 3IE€MEHTHI COACPKAHUS
a
MEXAHUWYECKUE ABJIEHU A
Mexannueckoe JBWXKEHHE. MarepuaibHasi TOYKa.
8.1 Cucrema orcuéra
8 8.2 OTHOCHUTENHLHOCTh MEXAaHUYECKOTI'O ABMIKCHHUS
8.3 PaBHOMEpHOE NPSAMOIIMHENHOE IBUKEHHUE
2.4 ###Par###HepaBHOMepHOE MPSIMOJIUHEHHOE ABUKEHUE.
CpenHsii W MIHOBEHHAs CKOpPOCTh  Tella  IpH




HEPaBHOMECPHOM ABUXKXCHHUUN

Yckopenue. PaBHOyCKOpeHHOE MPSMOJIMHETHOE
8-> JIBIDKEHUE
8.6 #H#HPar#t#CBoboaHOe manenue. OnbiThl ["anunes
#HiHPar###PaBHOMEpHOE JIBUJKEHUE 110 OKPY’KHOCTH.
8.7 ITepuon m yactora oOpamieHus. JIuHelHas W yrioBas
ckopoctu. LleHTpocTpeMuTenbHOE YCKOPEHHE
8.8 [lepBerit 3akon HeroToHa
8.9 Bropoii 3akon HetoTona
8.10 Tpetunii 3akon HeroToHa
8.11 HHPar###] [puHIMI Cynepro3uuu CUIT
8.12 Cwuta ynpyrocta. 3akoH ['yka
%13 #HH#Par##H#Cuna TpeHMs: cuila TPEHUS CKOJIbKEHHS,
. CHJIa TPEHUSI [TOKOS, APYTHE BUIBI TPECHHS
S 14 #iHParfi##Cuna  TSDKECTU M 3aKOH  BCEMHUPHOTO
' TATOTCHUS. Y CKOPEHHE CBOOOIHOTO MaCHHUS
g1 Jemwxenne  mmaner  Bokpyr  Comnua.  Ileppas
= KOCMHYecKasi CKopocTb. HeBecoMoCTh 1 neperpys3Ku
216 PaBHOBecue MaTepuanbHON TOUKH. AOCOTIOTHO TBEPAOE
' TEJ0
g1 H#H##Par##HPaBHOBecre TBEPIOro Teja € 3aKPEIUIEHHOMN
1 ocblo BpateHus. MomeHT cuibl. LleHTp TshxecTn
8.18 Nmnynbc Tena. MI3mMenenue ummynsca. IMITysibe cuiibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 HiH#HPar###PeakTUBHOE IBUKEHHE
8.21 Mexannyeckasi paboTa U MOILHOCTb
PabGora cun TsxkectH, ympyroctd, TpeHus. CBs3b
522 SHEPruu U paboThl
5 [TorennmanbHass »HEprus Teda, MOAHATOTO  Haj
523 MOBEPXHOCTHIO 3eMJTH
8.24 [ToreHunanbpHast SHEPrus CXKaTol MPY>KUHbI
85 #iHPar###Kunernueckass  sHeprus.  Teopema o

KHHETHYECKOU OHCPIUun




8.26

HH#Par##H3aKkOH COXpaHEHUS] MEXaHUYECKON YHEPTUU

8.27

[TpakTrueckue pabOTHI:

Omnpenenenne CpeaHEel CKOPOCTH CKOJBKEHUS Opycka
WIA JBIDKEHHS IIapuKa MO HAKJIOHHOW IUTOCKOCTH.
OmnpezneneHue yCKOpeHHs Tela MpHU PaBHOYCKOPEHHOM
JBYD)KEHUH 110 HAKJIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JIBIKEHUH 03 HayaJIbHOW CKOPOCTH.
[TpoBepka THIOTE3bI: €CIM MNPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayalbHOM CKOPOCTH IYTH OTHOCSTCS
KaKk psAa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEKYTKH BPEMEHU OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbKECHHUS
OT CWJIbl HOpPMajJbHOro JaBieHud. OmnpeznencHue
kod(duuuenta TpeHus ckoibxkeHua. OnpenencHue
KECTKOCTU TMpYyXKuHBL. OrnpeneneHue pabOThl CHUIIBI
TPEHUST TpPU PABHOMEPHOM JBIDKEHHM Tela [0
TOPU30HTAJILHON MOBEpXHOCTH. OmnpezneneHue padOThI
CWJIBI  YNpPYrocTM  Hpu  NoabéMe  TIpy3a  C
UCTIOJIb30BAaHUEM  HETOJABIKHOTO M TOABHIKHOTO

OJIOKOB

8.28

du3nueckue SBICHUS B Ipupoac: MPUIKWBBEI U OTJIMBEIL,
JABMOKCHUEC IIJIAHCT ConHeuHoMH CHUCTCMbI, PCAKTHUBHOC

JABVIKCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckue  yCTpPOMCTBA:  CHHAOMETpP, JATYUKHU

MMOJIOKCHUS, paCCTOAHUA U YCKOPCHUSA, PAKCTHI

MEXAHUNYEC

KHME KOJIEBAHUMA 1 BOJIHBI

9.1

KonebarensHoe apmkeHne. OCHOBHBIE XapaKTEPUCTUKH

Kosie0aHuil: Iepro/I, 4acToTa, aMIUIUTY1a

9.2

MaremaTuueckui u MPY>KUHHBIN MAasITHUKH.

[IpeBpareHue sHeprun npu KoneOaTeIbHOM ABHKESHUN

93

3aryxatomue KosiebaHus. BbIHYXIeHHbIE KoJeOaHMs.

Pe3onanc

94

Mexannueckue BOJHBL. CBOIiCTBAa MEXaHHUYECKHUX BOJIH.

HpOI[OJ'ILHBIe 1 TOHNCPCYHLIC BOJIHBI. ﬂJ’II/IHa BOJIHBI U




CKOpOCTh €€ pacrpocTpaHeHHus. MeXaHHYeCKHe BOJHBI B

TBépI[OM TECIIC, ceiicMHUYECKHE BOJHBI

9.5 3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u yabTpa3ByK
[TpakTuyeckue paboOTHI:
Ompeznenenne 4YacTOThl W Tepuojia  KoJjeOaHuit
MaTeMaTUYECKOro MasTHUKA.
OmpeneneHne 4YacTOThl M IepHoja  KojeOaHui
NPY>KUHHOTO MasiTHUKA
97 HccnemoBanue 3aBUCUMOCTH  TiepHoAa  KoJjeOaHWi
' MOJBEIICHHOT0O K HHTH TIpy3a OT JUIMHBI HHTH.
HccnemoBanne 3aBUCUMOCTH  TiepuoAa  KoJjeOaHui
NPYXKUHHOTO MasTHHKAa OT Macchl rpy3a. IIpoBepka
HE3aBHCHUMOCTH nepuoaa KoJieOaHMi rpy3a,
MOJIBEIIICHHOTO K HHUTH, OT MAacCChl Tpy3a U KECTKOCTH
npyXuHbL. M3mMepenune yckopeHust CBOOOIHOTO TaICHUS
dusuveckre SBICHUS B MPUPOJIE: BOCHPUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MJICTPSACEHHE, CEHCMUYECKUE BOJIHBI,
IlyHaMH, X0
99 TexHUUECKUEe YCTPOWCTBA: OXOJIOT, HCIIOJIb30BAHHUE

YJIBTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE IT1OJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

DNeKTPOMarHUTHOE MoJie. DJIEKTPOMArHUTHBIE BOJIHBI.

101 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 IIIxana >1€KTPOMarHUTHBIX BOJIH

103 OnexkTpoMarHuTHas npupoja cera. CKOpOCTh CBeTa.

' BonHoBEIE CBONCTBA CBETa

[TpakTuueckue pabOTHI:

10.4 W3yuyeHue CBOMCTB  DIEKTPOMAarHUTHBIX BOJH C
MOMOIIbI0 MOOMIIBHOTO TeedoHa
dusnueckre SABICHUS B MpHUpoje: OHOIIOTHYECKOE

10.5 neiictBue BUAMMOTO, yJIbTPaduoIEeTOBOrO U
PEHTI€HOBCKOTO U3JIy4eHUI

10.6

Texunueckne YCTPOﬁCTBaZ HCIIOJIB30BaHHC




SJICKTPOMArdMTHBIX BOJIH JJIA COTOBOM CBSI3U

11

CBETOBBIE SABJIEHUA
11.1 JlydeBast mozensb cBera. IcTouHMKH cBeTa
11.2 [IpsiMonuHeitHOE paclipoCTpaHEHUE CBETA
113 Otpaxkenue cBeta. Ilnockoe 3epkano. 3aKOH OTpaKEHUS
' cBeTa
114 [Ipenomiienne cBera. 3aKOH MPEIOMIIEHUS CBETa.
' [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JIunza. Xop tydeit B 1uH3e
116 OnTuueckas cuctema (oToamnmapara, MHKPOCKONa U
' TeJecKona
117 I'maz kak onrtudeckas cucrema. bian3opykoctb u
' JAJIbHO30PKOCTh
118 Paznoxenue Oenoro ceera B cnektp. OnbiTel HptoTOHA.
' CrnosxeHue CeKTpajabHBIX IIBETOB. Jlucriepcus cBeTta
[TpakTrueckue padbOThI:
#i#HParf##lccnenoBanue 3aBUCHUMOCTH yriaa
OTpaXKEHMsI CBETOBOTO JIyya OT yrJja MaJeHusl.
###Par###l3yueHne  XapakTEPUCTHK  H300paKCHHS
IpeIMeTa B INIOCKOM 3epKalle.
#H##Par##H#ccnenoBanue 3aBUCUMOCTH yria
MPEJIOMJIEHUSI CBETOBOIO Jy4ya OT yIJla MaJeHUs Ha
119 IPaHULE «BO3TYyX — CTEKIION.
. #iH#Part## lonyuenne M300pakeHU C  MOMOIIBIO
coOuparomIe JTHH3BI.
#H##Par###Onpenenenne (HOKYCHOTO pacCTOSHUS |
ONTUYECKOH CHIIBI COOMparOIEeii TUH3BI.
HHHPar##H#ONBITEI IO Pa3fOKEHUIO OEJIoro CBeTa B
CIIEKTD.
HHHPar###ONBITHl 10 BOCIPUSATHIO IIBETa IPEIMETOB
IIPU UX HAOITIOJACHUN Yepe3 LIBETOBbIE (PUIBTPHI
duszuueckue sBIEHUS B npupoje: 3arMenust ConHia u
11.10 JIyHBI, 1[BETA TEJ, ONTUYECKUE SIBIICHUS B aTtMocdepe

(uBeT HebOa, pedpakmus, paayra, MUPax)




11.11

TexHuuueckue YCTpOMCTBA: OYKH, MIEPUCKOTI,

(I)OTO&HHapaT, OIITHYCCKHUE CBECTOBOIbI

12

KBAHTOBBIE ABJIEHUA
11 OmnbiTel Pezepdopna u mutaneTapHas MOZAENTb aToMa.
' Monens aroma bopa
172 Hcnyckanve W MOIJIOLIEHHWE cBeTa aTtoMOM. KBaHTBHI
' JIunelyaTele CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3nyyeHHs
174 Crpoenue aromHoro sanapa. HyxionHas Mozens
’ aToMHOro siapa. M30Tomnsl
125 PannoaktuBHble mnpeBpamenus. [lepuon mnomypacnana
. ATOMHBIX SIJIEP
126 SnepHble peakuyuy. 3aKOHBI COXPAHEHHUsS 3apsiiOBOTO U
. MacCOBOI'0 YUCEI
12.7 DHeprusi CBA3U aTOMHBIX si7iep. CBsI3b MAacChl U SHEPTUU
18 Peaknuu cunresa u aenenus saep. MicTouHuku sHepruu
' ConHua u 3B€31
129 Snepnas osHepretuka. JleHcTBHME — paJlOAKTUBHBIX
' M3JIy4eHHI Ha )KUBbIE OPTraHU3MBbI
[TpakTuueckue paboThI:
HaOnromenue CIUIOIIHBIX W JIMHEHYATBIX CIIEKTPOB
W3ITy4EHHUS.
12.10
HccnenoBaHue TPEKOB: MU3MEPEHHE SHEPTUM YaCTHIIbI
10 TOPMO3HOMY ITyTH (110 hoTOrpadusim).
W3mepenue paaroakTUBHOTO (oHA
dusnyeckre SBIEHUS B IPHUPOJE: ECTECTBEHHBIN
PaIOaKTUBHBIN ¢on, KOCMHUYECKHE Ty4H,
12.11 PaAMOAKTUBHOE HW3IIyYEHUE MPUPOJHBIX MHHEPAJIOB,
JICHCTBHE DPAJMOAKTUBHBIX M3JIy4YCHHH HA OPraHU3M
YyeJoBeKa
1212 Texnuueckue YCTpOWCTBA: CHEKTPOCKOII,

VHIUBUYaJIbHBIN JO3UMETpP, KaMepa BuibcoHa




IHPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUSA K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJILHOI
ITPOTPAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

Kon
NMpoBepPsIeMOro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaHUS K NPeAMETHBIM pe3y/ibTaTaM
0a30BOro ypOBHSI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonnmanue ponu  (GU3MKM B HAydHOM  KapTUHE  MUDA;
c(hOpPMHUPOBAHHOCTH 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBSI3U
U TO3HAaBa€MOCTU SIBJICHUH MPUPOIBI, O POJIU 3SKCHEPUMEHTA B
¢usuke, o cucremooOpasyromeil ponu (HU3MKM B pPa3BUTHH
€CTECTBEHHbIX HayK, TEXHHUKH M TEXHOJOrud, 00 HBOJIOLUU
¢u3nUecKkux 3HAHUW W UX POJM B LIEJIOCTHOM €CTeCTBEHHOHAYYHOM
KapTUHE MHUpPA, O BKJIAJE POCCUUCKUX U 3apyOekHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOILIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHUs O BHJAAaX MaTepud (BEIIECTBO M TMOJE), O JBIKCHHH Kak
crocobe CyIIecTBOBaHUSI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHON Teopun
CTPOEHHUSI BEUIeCTBA, O (PU3UYECKOH CYIIHOCTH SIBJICHUH TPUPOIBI
(MeXaHUYECKHX, TEIUIOBBIX, JJEKTPOMAarHUTHbIX U KBaHTOBBIX);
YMEHME pa3anyaTh SIBJICHU 110 ONIMCAHUIO UX XapPAKTEPHBIX CBOICTB U
Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOe SIBICHHUE;
YMEHHE PaclO3HaBATh MPOSBICHUE U3YUYEHHBIX (PU3UUECKUX SBICHHIM
B OKpYKalOLIEM MHUpE, BBIAENAS HX CYLIECTBEHHbIE CBOIICTBa

(Tpu3HAKH)

Bnagenne ocHOBaMM MOHSATHMHOTO ammapata ¥ CHMBOJIHUYECKOTO
s3bIKa (PU3UKHM U UCIONB30BAaHUE WX JUISI PEIICHHsS Y4eOHBIX 3ajad;
yMEHHE XapaKTepu30BaThb CBOMCTBA Ted, (U3UYECKUE SIBICHUA U

MMpONUECChI, UCITOJIB3Y (I)yHIIaMCHTaJIBHLIC N OMITUPUYICCKHUC 3aKOHBI

YMeHune onuceBaTh HU3YYCHHBIC CBOMCTBA T U (1)I/I3I/I‘-ICCKI/IG SIBJICHHA,

WCTIONB3Ys (PU3UIECKHE BETUINHBI

Bnanenne ocHOBaMM METONOB HAy4HOro IIO3HaHHMA C Y4YETOM
coOroIeHs paBUi 0e30MacHOro Tpyna: HaOuoaeHHe (PU3NIECKUX

SIBJICHUMN:




YMEHHE CaMOCTOSATEJIBHO COOMpATh JKCHEPUMEHTAIbHYIO YCTAHOBKY
U3 JJaHHOTO Habopa 00OpYZOBaHUS MO MHCTPYKLUH, OMUCHIBATH XOJ]
OTIbITA U 3alUCHIBATh €T0 Pe3yNbTaThl, HOPMYIHPOBATH BHIBOIBL;
IIPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHHUH (PU3MUECKUX BEITHUYUH:
YMEHHE IUIAHUPOBATh HW3MEPEHUs, CaMOCTOATENBHO COOMpaTh
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY 110 HHCTPYKLIHH, BBIYUCIATH
3HAQYECHHUE BEJIMYMHBI U AHAIM3UPOBATH IIOJYYEHHBIE PE3YJbTAThI C
Y4ETOM 3aJaHHOW MTOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUN;
MIPOBEACHUE  HECJIOKHBIX  OKCIEPUMEHTAIBHBIX  HMCCIICIOBAaHUM;
CaMOCTOSITENIbHO ~ COOMpPATh 3KCIEPUMEHTAIbHYI0 YCTaHOBKY H
IIPOBOAWTH  MCCIEAOBAaHWE [0  WHCTPYKLUUH,  IPEICTaBIIATH
MOJTyYCHHbIE 3aBUCHMOCTH (PM3MUYECKUX BEIMYMH B BHUJAE TaOIUI U
rpaMKOB, yUUTBIBATh IOTPELIHOCTH, JIEJIaTh BHIBOJIBI IO PE3YJIbTaTaM

HUCCICIOBAaHUA

[loHnmaHue  XapakTepHBIX  CBOMCTB  (pU3MUYECKHMX  Mojenei
(MaTepuanbHas TOYKa, aOCOJIFOTHO TBEPJOE TENIO, MOAEIU CTPOCHHS
ra3oB, JKHJIKOCTEH U TBEPIABIX TeEJ, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHAsi MOJEJIb aTOMHOTIO sipa) U YMEHHUE NPUMEHSATh UX IS

00BsACHEHHS (1)I/I3I/I‘IGCKI/IX IIpoueccoB

YMeHue oOBSACHATH (PU3MUECKHE MPOLIECChl U CBOICTBA Tel, B TOM
9yuciae W B KOHTEKCTE CHUTYallMid TNPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIATh NPUYNHHO-CJIE/ICTBEHHbIE CBS3H U
CTPOUTH OOBACHEHHE C ONOPON HAa U3yUEHHBIC CBOIMCTBA (PU3NUECKUX

5[BJ'I€HHI71, (bl/ISI/IquKI/Ie 3aKOHBI, 3aKOHOMCPHOCTHU U MOACTIN

YMeHue pemath pacuéTHble 3amaud (Ha Oa3ze 2 — 3 ypaBHEHHH),
UCTIIONB3Ysl 3aKOHBI W (POpMyJbl, CBS3BIBAOIIKME  (PHU3UUECKHE
BCJIMYMHBI, B YaCTHOCTH, 3aIlMCbIBATbL KPATKOC YCJIOBUC 3aaadvu,
BBISIBJISITh  HEJOCTAIOIIUE JaHHBIC, BBHIOMPATh 3aKOHBI U (OPMYJIBI,
HeoOXOoMuMBIC TSl €€ PelIeHMs], HCIIOIb30BaTh CIIPABOYHEIC JaHHEIC,
MPOBOJIUTh PACYETHl W OICHHUBATH PEATUCTHYHOCTH IONyYEHHOTO
3HaueHUs (PU3MUECKON BEIMYUHBI; YMEHHUE OMPEIEISITh Pa3MEPHOCTh

(bu3nyecKoil BeIMYNHBI, MOTYYEHHON IPH PEIIeHUH 3a7aun

YMeHue xapakTepu3oBaTh IMPUHIUIBI JCUCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX MPUOOPOB, U TMPOMBIILIEHHBIX
TEXHOJIOTHYECKUX TPOIECCOB MO UX OMUCAHUIO, UCTIONB3YS 3HAHUS O

CBOMCTBaX (I)I/ISI/I‘ICCKI/IX SIBICHUM U H€O6XOI[I/IMBIG (I)I/IBI/I‘ICCKI/IG




3aKOHOMEPHOCTHU

10

YMeHHe UCHoNb30BaTh 3HAaHUS O (U3HYECKMX SBJICHUAX B
MOBCEHEBHON KM3HM s oOecrieueHHs O€30MaCHOCTH  NPHU
oOpamieHud ¢ OBITOBBIMM ~ IpuOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMH, COXpPAHEHHUS 3JI0pOBbsI U  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEJEHUS B OKpYXKaWIEH cpeae; MOHUMaHUE
HEOOXOIUMOCTH IMPUMEHEHMs] AOCTHKCHMH (U3UKU U TEXHOJIOTUH

AJIg palluOHAJIBHOT'O MPUPOAO0IIOJIBE30BaAHUS

11

OneIT TOWMCKa, TpeoOpazoBaHUsi M MPEJACTaBICHUS HH(DOpMAIIH
(bU3MYECKOTO CONEpKaHUs C HCIOJIb30BAHUEM HH(POPMAIIOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHM; YMEHHUE OLEHUBATH J1OCTOBEPHOCTH
MOJy4eHHOW WH(OpMAIMM HAa OCHOBE WMEIOIIMUXCA 3HAHUW |
JONIOJIHUTENBHBIX ~ HMCTOYHUKOB;, YMEHHE  MCIIOIB30BaTh  IPU
BBITIOJTHCHUH Y4YEOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO JIUTEPATypPy
(bu3MYECKOTO CO/AepKaHUs, CIPABOYHbIE MaTepHalbl, PECYpChl CETH
WNuteprner; BrnageHue 0a30BBIMH  HaBBIKAMH  MPeoOpa3oBaHUS
uH(pOpMalMd U3 OJHOM 3HAKOBOM CHCTEMbl B JPYryl; yMEHHE
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIICHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJBKUX MCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, TIPOBEPAEMBbBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe JBuxkeHue. MarepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCHUTENBHOCTD IBUKEHUS

PaBHOMepHOE n HepaBHOMepHOe nBHKeHUE. CpenHsas ckopoctb. Dopmyna 1is

1.2 BBIUMCIICHUS cpesiHel ckopocTh: v = S/t
PaBHOMEpHOE TPSIMONMHEWHOE NBH)KEHUE. 3aBUCHMOCTb KOOPAMHATHI Tela OT
BPEMEHHU B CIIy4ae PaBHOMEPHOI'O IPSIMOIMHEWHOTO JIBHKEHUS:

13 X)) =x, +vt
I'padyky 3aBUCUMOCTH OT BPEMEHH Ui TPOEKIUH CKOPOCTH, MPOCKIHH
IIEPEMEIEHUs, ITyTH, KOOPAMHATBl IPU PABHOMEPHOM IMPSAMOJIMHEHNHOM
JBUKEHUN
3aBUCUMOCTh KOOPJAMHATBl Tela OT BPEMEHM B CIyyae pPaBHOYCKOPEHHOI'O
MPSIMOJIMHEMHOTO JBUKCHHS

2
Sl =vg, *f+ay* ;
2

@opMmysbl JUIsI TPOEKIUU NEpPEMEUICHUs], MPOEKIUH CKOPOCTH M IPOEKINH
YCKOPEHUS IIPU PAaBHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKCHUM:

1.4 s (H)=vy,-t+a, = ,

2

U.TU) =Up, T, -1,
a.(f)=canst,
L)h.: — L)-__.l.: =2a,s,
I'paduku 3aBUCUMOCTH OT BpPEMEHH /IS MPOEKIUH YCKOPEHHS, MPOCKIHH
CKOPOCTH, TNPOEKLUUU IE€PEMEIIEHUS, KOOpAUHATHl IIPU PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JABM)KEHUU
CBobonnoe manenue. PopmyJbl, ONMCHIBAIOIIME CBOOOJHOE MAAeHHUE Tella 110

L5 BEPTUKAIM (IBMXKEHHE Tela BHU3 WM BBEPX OTHOCHTEIBHO IOBEPXHOCTH
3emnn). I'paduku 3aBUCUMOCTH OT BpPEMEHHU JJisl TMPOEKLUUH YCKOPEHHS,




MPOEKIIMU CKOPOCTH M KOOPAMHATHI MpU CBOOOJHOM TaJEHUU Tella II0

BCpPTUKAJIN

CKopocTh pPaBHOMEPHOTO JBIDKEHHUS Tella IO OKpYyXKHOCTH. HampaBneHue
CKOPOCTH.
dopmyna AN BBIYHCICHUS CKOPOCTH 4Yepe3 PajuyC OKPYKHOCTH U TEPUOA
oOparieHus:
_ 2mR
T

HentpoctpemurenbHoe yckopenue. Hamnpapienne mHEHTPOCTPEMUTEIBHOTO

yckopenusi. @opmyiia 11 BBIYUCICHHUS YCKOPEHUS:

1.6
2
_w
=R
®opmyiia, CBsI3bIBAIOLIAs IEPUO U YACTOTY OOpALICHHUS:
1
V= —
T
Macca. [InotHOCTS BewmecTBa. @opmysna uist BBIYMCIEHUS IUIOTHOCTU
b= m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CloskeHHe Cuil
1.9 SBnenue nnepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
ConanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHJIbIL, IEHCTBYIOIEH Ha
TEJ0
Bzaumoneiictue Ten. Tpernit 3akoH HeroToHa:
1.11 FE—}lz_Fl—ﬂ
12 Tpenue nokost u TpeHue ckoabxeHus. Gopmyna a1 BEIYUCICHUS MOLYJIS CUIIBI

TPCHUS CKOJILXKCHUA:




1.13

Hedopmaruss tena. Ynpyrue u Heynpyrue aedopmanuu. 3aKOH YHpPYrou

nedopmaruu (3akoH ['yka):

F=Ik-Al

1.14

BC@MI/IpHOe TATOTCHHE. 3aKOH BCECMHUPHOI'O TATOTCHUA:

My -1
}-'_ — G - '—_|.—
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaIeHHs.
®opmya 175 BBIYUCIEHUS CUIIBI TSDKECTH BOJIM3H noBepxHocTH 3emun: F = mg.
JBmxenue mianer Bokpyr CoisHua. [lepBas kocMudeckast CKOpOCTb.

HesecomocTs n neperpysku

1.15

Nmmynse Tena — BekTopHas (pu3ndeckas BeIMYnHA.
p=mo

I/IMHy.]'IBC cucteMsl Tea. I3MeHeHue HUMITYJIbCA. I/IMHy.]'IBC CHIJIbI

1.16

3akoH COXpPAaHCHUA UMITYJIbCa I 33.MKHYTOI>'I CHUCTEMBI TCJI:
P=mU, +m, U, =const

PeakTuBHOE NBUMKEHUE

1.17

Mexannueckasi pabora. @opmyia st BEIYUCICHUS PaOOThI CUITBL:

A=Fscoscr

Mexanudeckass MOIITHOCTE:

1.18

Kunernueckas u MOTCHIUAaJIbHAsA SHCPIrui. CDopMyJIa JUIA BBIYUCIICHUA

KHHETUYECKOM SHEPTHHU:

'’
E. ==

Teopema o knHeTHYECKOW dHeprun. Popmyia i BHIYUCICHUS TOTCHIMAIBHON




OHEPIUU TCJia, MIOAHATOIO

Hag 3eMIIit:

E,= mgh

1.19

MexaHuueckas OHCPI'UA:

E=E;+E,

3aKOH COXpaHEHMsI MEXaHUUeCKOoHM 3Heprun. Popmyia s 3aKOHA COXPaHEHUs

MEXaHNJeCKOM OHCPIruu B OTCYTCTBUC CHII TPCHUA: E = const.

[IpeBpanieHne MEXaHMYECKOW SHEPIUU IIPU HAIMYUU CUIIBI TPCHMUSL.

1.20

HpOCTBIe MCXAaHU3MBI. <<3OJIOTOC HpaBI/IJIO» MCXAaHUKH.
Peruar. MomenT cuiisl: M - Fl.

YcnoBue paBHOBECUS pblyara:
M +M, +..=0
[TogsmxHBIN 1 HETOABWXKHBIN O0510KU. KI1J] mpocThix MEXaHU3MOB,

n= Anonesnas
‘tiﬂIIIHHECE:E[a.H

1.21

JlaBnenue TBEPAOTO TEA.

@opMya 1y BBIYMCIICHHS 1aBJICHUs TBEPIOTO Tea:

'
p==-

Jasnenue raza. ATMochepHoe JaBlIeHUE.

rH}IpOCTaTI/I'—IeCKoe JaBJICHUC BHYTPH KUAKOCTH.

CDopMyna JJIL BBIYHUCJIICHUS OABJICHUA BHYTPH KUAKOCTU!

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBnudeckuil mpecc

1.23

3akoH Apxumena. Popmysia LISl ONPEACICHUS BBITAJIKUBAIOLICH

JEUCTBYIOLIEH Ha TEJO, IOTPYKEHHOE B KUIKOCTD WM ras3:
F Aps. = pg v

Ycnosue ninaBanus Tena. [InaBanue CyZA0B 1 BO3yXOIlJIaBaAHUEC

CHITBI,




1.24

Mexanndeckue KojeOaHus. AMIUIMTYJa, TMEpUOJ M YacToTa KoJeOaHUM.

<D0pMyna, CBA3bIBAIOIAA YaCTOTY U ICPUOJ KOJICOaHMI:

1.25

MareMatnueckuii ¥ INpYyKUHHBIM MasaTHUKU. [IpeBpaiienue >sHeprum Impu

KOJIE0ATEIHFHOM JIBUKCHUAH

1.26

3aryxaromue koneOanus. BeiHyk1eHHbIe Konebanus. Pezonanc

1.27

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe N TIOINIEPCYHBIC BOJIHBI. ,Z[J'H/IHa BOJIHBI H

CKOPOCTD pacCIipoCTPaHCHUA BOJIHBI:

h=v-T

1.28

3Byk. ['poMKOCTh M BbICOTA 3ByKa. OTpa’keHHE 3BYKOBOW BOJIHBI Ha TI'DAHMIIE

nByx cpell. MHdpa3Byk U ynpTpa3ByK

1.29

IIpakmuyeckue pabomul

N3MepeHne cpenHeil MIOTHOCTH BEIIECTBA; ApPXUMEIOBOW CHIIBI; KECTKOCTH
MPYXKUHBL, KO3(PPUIIEHTa TPEHUSI CKOJBKEHUS;, PaOOThI CUJIBI TPEHHS, CHIIbI
YIPYTOCTH; CpeAHEN CKOPOCTH JBMXKEHUS OpycKa MO HAKJIOHHOM IJIOCKOCTH;
yCKOpeHusi Opycka Mpu JBUKEHHUH IO HAKIOHHOW IUIOCKOCTH; YacTOThl U
nepuosia Koie0aHWH MaTeMaTHYeCKOro MAsTHHMKA; YacTOThl U  IEpHOoAa
Kosebauuii MPY>XUHHOI'0 MassTHUKa, MOMCHTa CHUIJIBI, HeﬁCTBYIOIHeFO Ha pbIyar,
paboThl CUJIBI YOPYrocTH MNpH MOABEME Ipy3a C MOMOULIbIO HEMNOJBH)KHOTO
0J10Ka; pabOTHI CUJIbI YIPYTOCTH MPU NOABEME Ipy3a ¢ NOMOIIbIO MOJBUKHOIO
OoKa.

HccnenoBanne 3aBUCUMOCTH apXMMEIOBOW CHUJIBI OT 00BbEMa NOIrpyKEHHOMN
YacTH TeJla ¥ OT MJIOTHOCTH UAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIbI
OT Macchl Te€Ja; CUIIbl TPEHUSI CKOJIBKEHHS OT CHJIBI HOPMAJIbHOTO JABJIEHUS U OT
poaa MOBEPXHOCTH; CUJIbI YIIPYIOCTH, BO3HUKAIOLIECH B MPYKUHE, OT CTENEHU
nedopMaIuy MpYy>KUHBL, YCKOPEHUsT Opycka OT yIyia HakJIOHA HampaBsIONICH;
nepuojia (4acToThl) KoieOaHUM HUTSHOTO MasiTHUKAa OT JUIMHBI HUTH; Mepuoja
Koje0aHuil MPY>KUHHOTO MasTHUKA OT MAacChl Ipy3a U KECTKOCTU MPY>KUHBI;
HUCCIICAOBAHNUEC HC3aBUCUMOCTU TIICpHUOaa KoJeOaHMii HUTSIHOTO MAasATHHKA OT

Macchl Tpy3a. [IpoBepka ycioBus paBHOBECHsI pbldara

1.30

Qusuueckue A6NeHUs 6 Npupoode: TIPUMEPHI IBUKEHHUS C PA3IUYHBIMU
CKOPOCTSIMH B KUBOW U HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B MPUPOJIE U

TCXHUKC, TMNPWJIMBBI W OTJIMBBI, JABMIXCHHC IIJIAHCT ConHeyHon CHUCTCMBI,




PEAKTUBHOC IBUKCHHEC XKHUBBIX OPraHM3MOB, pbldaru B TCJIC YCJIIOBEKA, BIIMAHUC
aTMOC(bepHOFO JaBIICHUS Ha >KHUBOU OpraHusM, IIJIaBaHUC pBI6, BOCIIpHUATUC

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, ceiicMUYeCcKue BOJIHBI, IyHaMH, 5X0

Texnuueckue yCWlpOZZCWlGd.’ CIIMAOMETP, OATYHUKU IIOJOKCHHUA, PACCTOAHUA U
YCKOpPCHUSA, HOUHAMOMCTpP, M[MOAIIHUIIHUKH, PAKEThI, pblYar, MHOJBWKHBIA U

HCHOIIBI/I)KHI)If/i 6J'IOKI/I, HaKJIOHHasg IUIOCKOCTb, IMPOCTBIC MCXAHU3MBI B 6I)ITy,

t1 cooOmiarmecs cocyibl, YCTPOMCTBO BOJONPOBOJA, TMAPABIMYECKHH Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BAaHUE YIIbTPa3ByKa B OBITY U TEXHHUKE
2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJIAPHO-KMHETUYECKOM  TEOpUU  CTPOCHMS
2.1 BelecTBa. Mojienu TBEPAOTO, KUAKOTO U ra3000pa3HOro COCTOSHUI BEIECTBA.
Kpucrannmueckue u amopdHble Tena
57 JIBmxkeHne 4vactun BemiecTBa. CBs3p  CKOPOCTH  IBWXKCHHMS YacTHUIl C
. Temrneparypoil. bpoyHoBckoe nBmxenue, quddysus
23 CMauuBaHuE U KalWUISIPHBIE SIBICHUS
24 TenioBoe paciiupeHue u cxarue
2.5 TeroBoe paBHOBECHE
"6 Buytpennsas sHeprus. Pabora u Teruonepenadya Kak CHocoObl H3MEHEHHS
' BHYTpPEHHEH HEPIUH
2.7 Bunel Temonepenadyn: TENJIONPOBOJHOCTD, KOHBEKLNS, U3TyUEHHUE
Harpesanne wu oxnaxnenue ten. KoamdectBo  TermuoTsl. Y aenbHas
TEIUIOEMKOCTb:
2.8 ) \
O=cmlt,—-1)
3aKOH COXpAaHEHHUS PHEPIMM B TEIUIOBBIX IpolEccax. YPaBHEHHE TEILIOBOTO
OanaHca:
2.9
Q1 _Qg +..=0
Hcnapenne n koHaeHcauus. V3MeHeHME BHYTPEHHEHW SHEpPruu B IIpoLEcCce
510 HClapeHuss M KOHAeHcaluu. Kulenwe IKUAKOCTH. YJenbHas TeIuloTa

napooOpazoBanus: L = Q/m

2.11

Bnaxxnocts BO3ayXa




2.12

IInaBnenue wu Kpucraimsauus. I3MeHeHHe BHYTpPEHHEW DSHEpruu IIpU

IUIABJICHUHU U KpUCTAJIJIM3alluN. yI[GJ'II)HaSI TCIJIOTA IIJIaBJICHHUA:

,_9

==
m

2.13

BHYTpeHHﬂH SHEPTHA CTOpAaHUA TOIIIUBA. yIIeJ'H:HaSI TCIJIOTA CrOpaHUs TOIIJINBA:

q=0Q/m

2.14

[Tpunnume! padoTs! TernoBsix Asuratenei. KIIJI remmoBoro aurarens

2.15

IIpakmuyeckue pabomul

N3mepenne ynenbHOM TEIUIOEMKOCTH METAJUIMYECKOr0 LUIMHAPA; KOJIUYECTBa
TEIUIOTHI, MOJIyYEHHOTO BOJIOM KOMHATHOM TeMmieparypbl (UKCUPOBAHHON
Macchl, B KOTOPYIO OIYIIEH HAarpeTeli UWIUHAD; KOJIUYECTBA TEIIOTHI,
OTIaHHOI'0 HAarpeTbIM LWJIMHIPOM, IIOCIE OIYCKAHMsS €ro B BOJY KOMHATHOU
TEMIIEPATypbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/1yXd; YAEIbHOW TEIUIOTHI
IaBiaeHus JbpAa. McecnegoBaHue UM3MEHEHMsI TEMIIEpAaTypbl  BOABL  IIPU
pa3IUYHbIX YCJIOBUSX; SIBJICHHUS TEIJIOOOMEHa IPU CMEIIMBAHUM XOJIOJAHOW U

ropﬂqeﬁ BOJBI; IIpOLECCa UCITIapCHUSA

2.16

Qusuueckue sA61eHUs 6 npupooe: MOBEPXHOCTHOE HATSKEHHUE M KalMJUIIPHbIE
SIBJIGHUSL B MPUPOJE, KPUCTAIIBI B Npupoze, uznydenue CosHla, 3aMep3aHue

BO/I0EMOB, MOPCKHE OpHU3bl; 00pa30oBaHUE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIOJIb30BaHUs KPUCTAIIOB,
KHUJKOCTHBIM TEPMOMETp, IaTUMK TeMIEepaTyphl, TEPMOC, CUCTEMA OTOILJICHUS
JIOMOB, TUI'POMETPBI, IICUXPOMETP, MapoBasi TypOMHA, JBUTATElb BHYTPEHHEIO

CTOpaHHUSI

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

Onexrpuszanys Te. J|Ba BUAa 2IEKTPUUYECKHX 3apsI0B

3.2

B3anmopeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHECHHUs DIIEKTPUIECKOTO 3apsiia

34

DnekTpuyeckoe Tmone. Hanpspk€HHOCTH  anekTpuyeckoro mnodd. [IpunHnun

CYNEPIIO3UIINH JIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn osnexrtpudeckux 3apsaoB. JIEHCTBHE JIIEKTPUYECKOrO IO HaA

aneKkTpudeckue 3apsiibl. [[pOBOJHUKY U TUANEKTPUKH




[ToctosHHBIN 35eKTpUYecKHil TOK. JleiicTBus 3iiekTpuyeckoro Toka. Cuiia Toka.

Hanpsokenue.
3.6 I=q/t, U=A4/4

DNEKTPUUYECKOE COITPOTUBIICHUE. Y AECIBHOE IIEKTPUYECKOE COIPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma i ydacTka snekTpudeckoit nenu:/ = U/R

ITocnenoBarenbHOE COETMHEHNE IPOBOAHUKOB:

c TT—=JT oJ7.- R—=R +
3.9 [TapannenbHoe coeAMHEHNE IPOBOAHUKOB PAaBHOTO CONIPOTUBIICHHUS:
R
U=U,I=1+1;R=—.
ST ST 2

CMeniaHHbIE COEIMHEHMS IPOBOIHUKOB
3.10 PaGora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul

3akon Jxxoyins — Jlenma:

2

3.11 O=I"-R-t
312 OneiT Opcrega. MarHuTHOE IMoJie NMPSMOrO NPOBOAHMKA C TOKOM. JImHumM

MarHMTHON MHIyKLIUU
313 MarautHoe 1OJIe€ TIOCTOSHHOTO MarHuTa. B3auMozaelcTBHe MOCTOSHHBIX

MarHuToB
3.14 JleficTBHEe MarHUTHOTO I10JIsI HA IPOBOJIHUK C TOKOM
3.15 OnsiTel @apanes. SABneHue 3nekTpoMarHuTHON MHAYyKUuU. [IpaBuno Jlenmna

IIpakxmuueckue pabomul

W3mepeHue  3IEKTPUYECKOrO  CONPOTHUBIEHUS  PE3UCTOPA;  MOLIHOCTH
316 ANEKTPUYECKOTO TOKA; pabOTHI AJIEKTPUUECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOUIETO B IPOBOJHHUKE
(pe3ucTopsl, JaMIIOYKa), OT HAMPSDKEHUS HAa KOHIAX MPOBOJHUKA; 3aBUCUMOCTH

COIMPOTUBJICHHA OT JJIMHBI IPOBOJHHKA, INIOMIAAW €ro MOncpeyYHoro CCYCHUA 1




YACJIBHOI'O CONPOTUBJICHUA.
HpOBepKa mpaBujia JIs1 JJICKTPUYCCKOI'0 HANPSIKCHUS IIPU TMMOCICAOBATCIIBHOM
COCIMHCHHWU IIPOBOJHUKOB; IIpaBWJia I CHJIbI SJICKTPUYCCKOrO TOKa IIpH

mapajajicjibHOM COCANHCHHUU IIPOBOIHUKOB (pCSI/ICTopH nu naMnqua)

Qusuueckue s6NenuUs 6 npupooe: SIEKTPUUECKUE SBJICHUS B arMocdepe,

3.17 AIEKTPUIECTBO KUBBIX OPTaHM3MOB, MATHUTHOE T0JIe 3eMJTH, Jpeiid MOI0COB,
POJIb MAarHUTHOTO TOJIS JIJIs1 )KU3HU Ha 3eMJie, OJISIPHOE CUSHUE
Texuuueckue ycmpouicmea: OSIEKTPOCKOI, aMIepMeTp, BOJIBTMETpP, pPeocTar,
CUCTYMK  DJIGKTPUYECKOW  DHEPTrUH,  OJIEKTPOOCBETHUTENHHBIE  MPHUOOPHI,
3.18 HarpeBaTeJIbHBIC AIEKTPONIPHUOOPHI (mpumepsr), AJICKTPUICCKHE
MpEAOXPAHUTENIU, BJIEKTPOMArHUT, 3JICKTPOJBHUIaTelb IOCTOSIHHOTO TOKa,
Te€HEPaTOp MOCTOSTHHOTO TOKA
3.19 OnekTpoMarHuTHbIe BOJHBIL. [IIkana 351eKTpOMarHuTHEIX BOJIH
3.20 JlydeBas monenb ceta. [IpsamonnHeiiHOe paclipoCTpaHEHHUE CBETa
3.21 3akoH oTpaxeHus cBera. [nockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH IPEIOMIIEHHUS CBETA
3.23 Hucnepcus ceera
304 JIunza. Xon nyueit B nuH3e. GOKYyCHOE pacCTOsIHME JUH3bL. ONTHYECKas cuiia
' nuu3el: D = 1/F
3.25 I'ma3 xak ontuueckas cuctema. OnNTHYECKHE TPUOOPHI
IIpaxmuueckue pabomul
#HH#HPar##l13MepeHre ONTUYECKON CHUJIbl coOMparomield JMH3bI; (OKYCHOTO
paccTosiHusI COOMparoIIel TMH3BI (10 CBOMCTBY PaBEHCTBA pa3MEPOB MpeaMeTa U
M300pakeHusi, KOrjaa MpeAMET pPacIoyioKeH B JBOMHOM GoKyce), MmoKazarems
3.26 MIPEIOMJIEHUS CTEKIIA.
###Par###lIccnenoBanue CBOMCTBA HM300pa)KEHUs, MOJYYSHHOTO C TTOMOIIBIO
coOuparomield JHH3bI, U3MEHEHUsT (POKYCHOTO PACCTOSIHUS JBYX CIIOKCHHBIX
JIMH3; 3aBUCUMOCTH yTJia MPEJIOMJICHHS CBETOBOTO Jydya OT yIJia IMaJeHUs Ha
TPAHMIIE «BO3AYX — CTEKIIO»
397 Qu3zuueckue senenus 6 npupoode: 3atmeHuss ConHina u JlyHbI, 1BeTa Teu,
' onTHYECKuE sBNIeHUs B aTMocdepe (1iBeT Heba, pedpakiius, paayra, MUPax)
308 Texnuueckue ycmpoiuicmeéa: OYKH, TIEPUCKOIN, (HoToammapar, ONTHUYECCKUE
' CBETOBO/bI
4 KBAHTOBBGIE ABJIEHUA




PannoaktuBHOCTH. Anbda-, Oera-, ramma-u3nydeHus. Peakiun anbda-u Oera-

4.1
pacnaga

4.2 OmnbiThl Pesepdopaa no paccesnuto anspa-uactuul. [lnanerapaas Moaels aToma

4.3 CocraB aromHoro sipa. M3oronsl

4.4 [lepuon monypacnaja aTOMHBIX sIA€p

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MaCCOBOI'O YHCET
Qusuueckue A6leHUs 6 npupode: €CTECTBEHHBbIM PpaJUOAaKTUBHBIA (OH,

4.6 KOCMMYECKHE JIyYHM, pPaJUOAKTUBHOE U3Iy4YCHUE MPUPOJHBIX MHHEPAJIOB,
NeiCTBUE palMOAKTUBHBIX N3ITyUYE€HUIN Ha OPraHU3M YelloBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUYaAJIbHBIN 103UMETp, Kamepa

BI/IJ'IBCOHa, AACpHAasA QHCPICTHKA




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

®uzuka: 7 kiacc: .M. Ileppiukun, A.U. UBanoB. — Mocksa: [Ipocsenienne,
2022.

dusuka: 8 kiacc: 6a30BbIi ypoBeHb: yueoHuk/ .M. Ilepoimkun, A.W. BaHoB. —
Mocksa: [Ipocsemenue, 2023.

®dwusuka: 9 kiacc: 6a30Bbii ypoBeHb: yueouuk/ .M. Ilepoimkun, E.M. I'yTHEK,
A.WN. UBanoB, M.A. IlerpoBa. — Mocksa: [Ipocsemienue, 2024.

COopHuk 3a1a4 no ¢usuke: 7-9.: k yueonukam A.B. [1€ppikuna u ap. "dusuka

Txnacc", "®u3uka.8 knacc", "duszuka.9 kaacc"

METOANYECKHUE MATEPUAJIBI JISA YUUTEJA
O.U.I'pomrieBa. @uzuka.7-9xia.MeToaudeckoe mocodue K yaeOHUKY

A.B.IIéppiikuHa.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

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

@OLL Nel ""O6pasoBaTesibHbIN LLEHTP™" C.
N=Becenosa Onbra AnekcaHapoBHa,
serg@63edu.ru
KOato 3TOT JOKYMEHT CBOEN
pfogepstoLLelr Nognncbo
pe341af 77b633
D.11 09:58:01+04'00'

Becenosa Onbra AnekcaHapoBHg
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