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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJIOKEHUM M TpeOOBaHUW K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHON 00pa3oBaTENbHON MPOrpPaMMBI, MPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yu€Tom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «duzukay.

Copepxanue mnporpaMmbl 10 (U3MKEe HampaBieHO Ha (opmMupoBaHue
€CTECTBEHHOHAYYHOU TPAaMOTHOCTH OOYYaIOIIUXCS W OPraHMU3alMI0 HM3y4YCHHS
¢u3nKn Ha NEATEIHHOCTHOM OCHOBEe. B mporpamMme mo (u3MKe yYUTBHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpeaMera B peanusaruu TtpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJbTaTaM O0y4eHHUs, a TAKKe
MEXXIIPEJMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHus.

[Iporpamma no ¢usuke ycTaHaBIMBAaET paclpeerieHrue yueOHOro Marepuania
1o rojgam o0yueHus (Mo Kjiaccam), MpejiaraeT MPUMEPHYIO MOCIeI0BATEIbHOCTh
U3Y4YEHHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOTO COAEpKAHUS U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIuXcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
MOMOIIIM YYUTENIO B CO3/IaHUU pabouelt mporpamMmbl 0 y4eOHOMY HPEIMETY.

dusuka SBISETCA CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYUYHBIX Y4eOHBIX
PEeIMETOB, TOCKOJbKY (U3NYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIECCOB H
SBJICHUHN, UW3y4yaeMbIX XUMHEH, Ouojorueit, actpoHoMued U (PU3HUECKOU
reorpadgued, BHOCHT BKJAaJ B  €CTECTBEHHOHAyYHYIO KapTUHY  MHpa,
OpelocTaBiIseT HaubOoiee sCHble O00pa3lpl MNPUMEHEHHS HAay4dHOrO METOoJa
MO3HAHUS, TO €CTh CI1OCO0a MOIYYEHHs JOCTOBEPHBIX 3HAHUM O MUpE.

OnHa W3 TIIaBHBIX 3a/1ady (PU3MYECKOTrO OOpa3oBaHUSl B CTPYKTYpe OOIIEro
00pa3oBaHMsI COCTOMT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHOM TPAMOTHOCTH M
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yyenne @usukun Ha 0a30BOM ypOBHE MpPEAINOJAraeT OBJIaJCHUE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIONIMMHU €CTECTBEHHOHAYYHYIO
rPaMOTHOCTb:

e Hay4HO OOBSACHATH SIBICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e HHTEPHPETHPOBATH  JIaHHBIE WU HUCIOJb30BaTh  HAy4dHbIC
JTIOKa3aTEeNbCTBA JJIS MOTYYEHHS BEIBOOB.

[enu wusyueHuss (Pu3NKK HAa YpPOBHE OCHOBHOI'O 0O0IIEro oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenonaBaHusi ydeOHoro npenmera «duszuka» B
oOpa3oBaTelbHBIX oOpraHuzamusx Poccuiickoit ®Deneparuu, peamu3yOMUx
OCHOBHBIE  0011€00pa30oBaTENbHbIE MPOTPaMMbl, YTBEPKAEHHON pelICHUEM



Konnerun Munucrtepctsa npocsetienust Poccuiickoit deaeparuu (mpoToKoa OT 3
nexadps 2019 r. Ne [1K4BH).
eaun nzyyenus GU3NKU:

NpHOOpETeHHEe HHTEpeca M CTPEeMJICHHS OOyJalomMXCsS K HayYHOMY
U3YYCHHIO MPHUPOABI, Pa3BUTHE WX HHTE/UICKTYAJIbHBIX M TBOPYECCKUX
CIIOCOOHOCTEIA;

pa3BUTHE NPEACTABIICHUA O HAYYHOM METOJIC IO3HAHUA U (POPMUPOBAHHUE
UCCIICIOBATEIBCKOTO OTHOMICHUS K OKPYKAFOIIUM SBJICHUSM;
dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yiabTaTa H3ydeHHUs
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMUpOBaHUE TPEICTABICHUNA O pOJM (U3UKH IS Pa3BUTHS JPYTHX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOT Ui,

pa3BUTHE  MPEACTaBICHHH O  BO3MOXKHBIX  cdepax  Oymyrien
1po()eCCHOHATIBLHOM JEATEIBHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOArOTOBKA K
JaJbHEUTIIeMy O0yUEHHUIO B TOM HaIpaBJICHUU.

JlocTrkeHue 3TUX Uenedl mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOIO
o01iero oopazoBaHusl 00E€CIIEUNBAETCS PEILICHUEM CIIEAYIOIINX 3244

npuoOpeTeHre 3HAaHUM O JIUCKPETHOM CTPOCHHUM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUUYECKHX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSAX;

NpUOOpETeHHE YMEHUN OMUCHIBATH U OOBACHATH (U3MUECKHUE SIBICHUS C
MCIIOJIb30BAaHUEM NIOJTYYECHHBIX 3HAHU;

OCBOCHHE METOJIOB pELIECHUA NPOCTEUIIUMX PACUETHBIX 3alad C
UCIIOJIb30BaHUEM bu3nuecKux MOJIeTeH, TBOPUYECKUX u
MPAaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUN HAOII0AaTh MPUPOHBIC SIBICHUS U BHITIOIHATH OMBITHI,
nabopaTopHble  pabOTBl M SKCHEPHUMEHTAIbHBIE HCCIEAOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MHpOpMaIel (PU3NUECKOro COACpKaHUS,
BKJItOUYasi HTHPOPMAIUIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKH, aHAIU3 U
KPUTHUYECKOE OLICHUBaHUE UH(POPMALIHH;

3HAKOMCTBO €O c(epamu npodecCHoHaATBHON AesATEeNbHOCTH, CBA3aHHBIMU
C (U3MKOH, U COBPEMEHHBIMH TEXHOJOTUSIMH, OCHOBaHHBIMU Ha
JOCTHKEHUAX (PU3UUECKON HAYKH.

Ha usyuenue ¢usuku (6a30Bblil ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIEro

oOpazoBanus orBoauTcs 238 dacoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
kJacce — 68 JacoB (2 vaca B Hezento), B 9 kiacce — 102 yaca (3 yaca B Helemo).

[Ipennaraemslii B mporpaMMe no (u3Mke nepeyeHs JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIATENbHBINA XapaKTep, YUUTEIb J€IaeT BEIOOP MPOBEACHUS



7a00paTOpPHBIX PabOT M OIBITOB € YYETOM HMHAMBUIYAIbHBIX OCOOEHHOCTEH
00y4YaromMxcs, CIHUCKa HKCIEPUMEHTAIBHBIX 3a/IaHU, MpeUIaraéMbIX B paMKax
OCHOBHOT'0 TOCYZapCTBEHHOT'O 9K3aMeHa 10 (hU3HKE.



COILEPKAHUE OBYUYEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAIOIIEro Mupa.

O®usuka — Hayka o mnpupone. SBieHus npuponbl. PUUYECKUE SBIICHUA:
MEXaHNYECKHUE, TEIUIOBBIE, DJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckne BenuyuHbL. M3mepenune Qusnuecknx BenuduH. Duszmyueckue
npuOopsl. [Torpemnocts n3mepennit. MexayHapoaHas cucTemMa eIMHUII.

Kak ¢u3zuka u [pyrue €cTeCTBEHHblE HayKd H3Y4alOT MPUPOLY.
EcTecTBeHHOHayuyHBI METOJ] MO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOI'O
BOIPOCA, BBIJIBIKEHHUE THIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIIOTE3, OOBSICHEHUE
HabogaeMoro apieHus. Onucanue GU3NUEeCKUX SBJICHUN C TOMOILIBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MAarHUTHbBIEC, CBETOBbIC

SIBJICHUSL.
2. ®usnueckue npuOOPHI U NPOLEAYpa MPSMbIX U3MEPEHUN aHAOTOBBIM U
U(GPOBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimel.
1. OmpeneneHue UEHBI I€JIEHUS IIKaJIbl U3MEPUTEIBLHOTO IpUOOpa.
2. M3MepeHue pacCTOSHUMN.
3. M3mepenune o6bEéMa )KUIKOCTH U TBEPAOIO TeNaA.
4. OmnpeneneHue pa3sMepoB MAJIbIX TEI.
5. W3mepenue temreparypsl NpU MOMOIIH >KMIKOCTHOTO TEPMOMETpa MU
JaTYUKA TEMIEPATYypPHI.

6. IIpoBenenue wmccienoBaHus IO MPOBEPKE TMIIOTE3bI: JAJIBHOCTH IOJETA
IIapuKa, MyIEHHOTO TOPU30HTAJIBHO, TeM OOJbIlle, YeM OOJbIlle BhICOTA
IyCKa.

Paspneu 2. IlepBoHayabHbIe CBEACHUS 0 CTPOCHHH BELIECTBA.

Crpoenue BemiecTBa: aToOMbl M MOJEKYJbl, HX pa3Mmepbl. OmbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBwxeHnne dactul BeniectBa. CBfA3b CKOPOCTH JBW)XKEHUS 4YacCTHI[ C
Temnepatypoil. bpoyHoBckoe nBuxenue, auddysus. BzaumonelicTBue yacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHple COCTOSIHUS BEILIECTBA: CTPOCHMUE ra30B, KUIKOCTEW M TBEPIBIX
(KpUCTAJUTMYECKUX) Tel. B3auMocBs3b MEXIYy CBOMCTBAMM BEIIECTB B Pa3HbIX
arperaTHelX COCTOSIHMSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCcOOEHHOCTH
arperaTHbIX COCTOSHUM BOBI.

Hemoncmpauuu.

1. HaOmroneHne OpOyHOBCKOTO JBUKEHMUSL.



2. HaGmonenue nuddysun.
3. HaOmionenue ~ siBneHud,  OOBSACHAIOIIMXCA  MPUTSIKEHUEM WM
OTTAJIKMBAHUEM YaCTHIl BEILIECTBA.

Jlabopamopnsie padbomost u onvimet.

1. OneHka JguaMeTpa aroMa METOAOM psAloB (C  HMCIOJIb30BaHUEM

dotorpaduii).
2. OnpITHI MO HAOJIOAEHUIO TEIVIOBOTO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHUCTBUSI CUJI MOJIEKYJISIPHOT'O MPUTSIKEHUSL.
Paznea 3. /IBuskenue u B3aumMoaeicTBUE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KECHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPHU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHHU JIBUOKCHUSL.
SABneHne mHepuuu. 3aKOH WMHepUMH. B3anmoneicTBHE Tel Kak NpUYMHA
U3MEHEHUS CKOPOCTH [BM)KEHUs Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIE
00BbEMa BEIECTBA.
Cwiia kak XxapakTepucTuka B3aumozAeicTBus Ten. Cuia ynpyrocTd M 3aKOH
I'yka. 3mepeHue cuiibl ¢ MOMOIIBIO IUHAMOMETpPA. SIBJIEHUE TATOTEHUS U CUJIa
TskecTH. Crjia TsKECTH Ha Apyrux ImaHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HANPABJIEHHBIX IO OJHOM NpsiMoM. PaBHomelcTByromas cui. Cuia TpeHUs.
TpeHue CKOIbKEHHS U TPEHHUE NOKOs. TpeHue B MPUPOIE U TEXHUKE.
Hemoncmpayuu.
1. HaOnrogeHne MexaHUYECKOro ABUKEHUS Tella.
2. N3mepeHune cKkOpOCTHU MPSAMOJIMHENHOTO JBUKECHUS.
3. HaOmionenue siBjeHUst HHEPIIMH.
4. HaOmroneHue n3MeHEHUs! CKOPOCTHU MPH B3aMMOJICHCTBUU TE.
5. CpaBHeHHE Macc MO B3aUMOJECHCTBUIO TET.
6. Cno)keHue Cuil, HalpaBJIEHHBIX 10 OAHON IPSIMOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmnpeneneHne CKOPOCTU PABHOMEPHOTO ABMKEHHUS (IIapUKa B KUIKOCTH,
MOJIEJIA JIEKTPUUECKOTO aBTOMOOUIIA U TaK Jajiee).

2. Ompepenenue CpelHE CKOPOCTH CKOJNBXKEHHs Opycka WM IIapuKka IO
HaKJIOHHOM IJTIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OnbITHI, JAEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTshKeHHs (aedopmanun)
NPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OmbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHUS OT
BEca Tella U XapaKkTepa COMPUKACAIOIINXCS MOBEPXHOCTEH.

Paszneun 4. JlaBjieHne TBEPABIX TeJl, dKMIKOCTEH U ra3oB.



Hanenune. CriocoObl yMEHbIIICHHUS U YBEIMUEHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS Tra3za OT 00bEéma, Temmeparypbl. [lepemaua maBieHus
TBEPJBIMU TeEJIaMH, KUAKOCTAMHM W razamu. 3akoH llackans. [IHeBmatruueckue
MallvHbl. 3aBUCUMOCTb JAaBJIEHUS >KUJIKOCTU OT riayOuHbl. ['mapocratnyeckuii
napajiokc. Coodiaromuecs cocynbl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuuuHbBI CylecTBOBaHMUS
BO3aymHON 000mouku 3emnu. OmbiT Toppuuennu. M3mepenue arMochepHOTo
JaBJeHus. 3aBUCUMOCTb aTMOC(EPHOro 1aBJIEHUs OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 u3MepeHus: aTMOcEepHOro 1aBJICHHUS.

JlelicTBrE )KUAKOCTU M ra3a Ha MOrPYyKEHHOE B HUX TeJIO. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomiaBanue.

Jlemoncmpayuu.
3aBUCHMOCTb JAABJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaua naBieHUs )KUIKOCTBIO M Ta30M.

Coobmiaromuecs: COCyabl.

I'mppaBnuueckunii nmpecc.

[IposiBnenue nercTBust aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTH BBITAJKUBAIONICH CHUIIBI OT 00BEMa TMOTPYKEHHOW YacTh
TeNa U IJIOTHOCTU KUAKOCTH.

PaBeHCTBO BBITaTKUBAIOUIEH CHIIBI BECY BRITECHEHHOM KUAKOCTH.

8. YCJOBHE IJIaBaHUS TeEJl: TUIABAHHUE WM MOTPYKEHHUE TEN B 3aBUCUMOCTHU

AN T o

™~

OT COOTHOIIEHUS IJIOTHOCTEMN TeNa U )KUIKOCTH.

Jlabopamopnuie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa NOrpyKEHHOMU B
YKUAJIKOCTh YaCTH Tea.

2. OmnpeneneHue BBITAIKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEM Ha  TeIo,
NOTrPY>KEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBHITUIKABAIOIIEH CUJIbI, JEHCTBYIOIIEH HA TEJIO
B JKMJIKOCTH, OT MACCHhI TeJa.

4. OmnbIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTh BBITAJIKHUBAIOIIEH CHIIBI,
NEUCTBYIONIEH Ha TeJlO B JKUAKOCTH, OT OOBbEMA NOrpy:KEHHOM B
YKUAJIKOCTh YaCTH Te€Ja U OT IJIOTHOCTH JKUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKA U
ONPEIEIIEHUE €€ IPYy30MO0AbEMHOCTH.

Pa3nen 5. PaGoTra u MOIIHOCTh. JDHeEpPrusi.

MexaHnuueckas pabota. MOIITHOCTS.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio

paBHOBecus pbiuara. [IpumeHeHue TmpaBWiIa paBHOBECHS pblUara K OJIOKY.



«3onoroe mnpaBwino» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprusa. KuHermyeckas W NOTEHUMAIbHAsA DHEPIUs.
[IpeBpaiienre 0THOrO BHJ1a MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnsie padbomost u onvimel.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM ABUKEHUU TeJa

10 TOPU30HTAIILHOW IIOBEPXHOCTH.

2. HccnenoBanue yciiOBUM PaBHOBECHS pblyara.

3. U3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs] MEXAHUYECKOW SHEPIUH.

8 KNIACC

Pa3gea 6. TenioBbIe ABJICHUS.

OCHOBHBIE TIONOXEHUSI MOJIEKYISPHO-KUHETUYECKON TEOPUU CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITEI, MOATBEPKIAKOLINE
OCHOBHBI€ MOJIOKEHUSI MOJIEKYJISIPHOKMHETUYECKOU TEOPUH.

Monenu TBEPIOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUMN BEIIECTBA.
Kpucrannmmueckue u amopdusie Tena. OObSICHEHHE CBOMCTB Ta30B, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE IIOJOXKECHUNM MOJIEKYIAPHO-KUHETUUYECKOU TEOPUHU.
CmaunBaHM€e U KalWUISIPHBIE SIBJICHUS. TemIoBOe paclIMpEHUE U CKATHE.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOI'O JIBHXKEHUS
gactull. Buyrpenuss sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH DJHEPTHUM:
TeIIonepenayda 17} COBEpILICHUE paboTHI. Buas TEIUIoNEepeaaUM:
TEIUIONPOBOIHOCTD, KOHBEKIIUsI, U3JIyYEHHUE.

KonnuecTtBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEIIECTBA. TemiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHUE TemioBoro Oananca. [lnaBienue u
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAs TEIUIOTA IIJIABJICHUS.
[TapooOpazoBanue u konaencamnus. Mcnapenuwe. Kunenuwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOTO
JaBJICHUS.

BnaxnocTs BO31yXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEIIOTa CTOPaHUSL.

[Tpunmuner pabotel TemnoBbix napurareneit KIIJ[ temmoBoro nBuraresns.
TeroBble IBUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIIBI.

3aKOH COXpaHEHUS U IPEBPAILCHUS YSHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpauuu.

1. HabmroneHne OpOyHOBCKOTO IBMXKEHHUS.
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10.
11.
12.
13.

Habmonenune nuddysuu.

Habmronenue ssBieHnii cMauMBaHUsI M KaMMIISIPHBIX SIBJICHUH.
Habmronenne TermioBoro pacmmpeHus Tel.

N3MeHenne naBieHus rasa Mmpu U3MEHEHHM OObEMa W HAarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna usmMepeHus: TemMiepaTyphl.

Bunbl Teronepenayn.

OxunaxxaeHue npu COBEPIIEHUH padoThl.

Harpeanue npu coBepiiieHuu pabOThl BHEIIHUMU CUJIaAMHU.
CpaBHEeHUE TETUIOEMKOCTEN pa3IMUHBIX BEIIECTB.
Habmonenne kuneHus.

Habmronenune nocTostHCTBa TeMIepaTyphl IPH TUIABICHUU.
Moaenu TeIIOBBIX ABUTATEIEH.

Jlabopamopnsie padbomosl u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI IO OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKECHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WU caxapa.
OnpIThl MO HAOJIOACHUIO TEIIOBOI'O PACHIMPEHUS Ta30B, KHIAKOCTEH U
TBEPABIX TEIL.

Onpenenenue qaBieHUs BO3/lyXa B OaJJIOHE HIIPUILA.

OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCTh [ABJIEHUS BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIIH OXJIAXKICHHS.

IIpoBepka rumoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKHJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHhI.

Habmronenne wu3MeHEHHs BHYTPEHHEH OSHEpPruu Tella B pe3ysibTaTe
Teronepeaay U padboThl BHEITHUX CHUJI.

UccnenoBanne sBiIEHUA TEMIOOOMEHA IMPU CMEIIMBAHUU XOJIOAHON M
ropsiuey BOJBI.

OnpeneneHue  KOJMWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJI000MEHE C HArPEThIM METAUTUYCCKUM HIHJIUH]IPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

UccnenoBanne nponecca UCIIapeHUsL.

Onpenenenrne OTHOCUTENBLHOM BIQKHOCTH BO31yXa.

Ornpenenenue yaenbHOM TEMUIOTHI MIJIAaBJICHUS JIbJA.

Pa3znen 7. JinekTpuyeckne 1 MATHUTHBIE SIBJICHMS.

OnekTtpu3auust Ten. J[Ba poaa 3IeKTpUUYecKuX 3apsaoB. B3anmmoneuncrtsue
3apsokeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOCHCTBUSA
3apsHKEHHBIX TEJT OT BETUYMHBI 3apsIIOB U PACCTOSIHUS MKy TeJIaMHU).

Onektpuueckoe mnojie. Hanpspk€HHOCTh aiekTpudeckoro mnois. [lpuxuun
CYNEPHO3ULIUU IEKTPUUECKUX TT0JIeH (Ha Ka4eCTBEHHOM YpPOBHE).



Hocurenu snexkrpuueckux 3apsioB. DJIEMEHTAPHBIA 3JEKTPUYECKUN 3aps.
Crpoenne aroma. IIpOoBOOHMKM W  AWDJIEKTPUKU. 3aKOH  COXPAHEHUS
JJIEKTPUYECKOr0 3apsia.

OJIEKTPUYECKAA TOK. YCIOBHS CYIIECTBOBAHHS DJIEKTPUYECKOIO TOKA.
Uctounuku mnoctossHHOro TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUI TOK B JKUJKOCTAX U Ta3ax.

Onektpuueckas uenb. Cuina  Toka.  DJEKTPUUYECKOE  HAIpsKEHHE.
ComnpoTuBneHne NPOBOJHUKA. Y IEIBHOE CONPOTHBIEHUE BellecTBa. 3akoH Oma
nis ydactka uend. [locimenoBarenbHOE Y MAPAJUIENBHOE  COEIMHEHUE
IIPOBOJIHUKOB.

Pabora © MOIIHOCTH 3JIEKTpUYECKOrO0 TOKa. 3akoH Jlxoyns—JleHua.
DneKTpudecKre ey U MOTPeOUTENH NEKTpUIecKoi sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTossHHBIE ~ MarHuThl.  B3auMonmeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarunutHoe nosie. MarHuTHOE noje 3eMJIu U €ro 3Ha4€HHUe JJI KU3HU Ha 3eMIIe.
OmeiT  Opcrena. MarautHoe T1oje  JJIEKTpUYECKOro Toka. [Ipumenenue
AJIEKTPOMArHuTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA IPOBOJHUK C TOKOM.
DJIEKTpOJBUraTeNlb MOCTOSTHHOIO TOKa. lcronb30BaHWE 3IEKTpOABUraTenci B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Oneitel @apaned. SABnenne snekrpomarHuTHOM MHAYKOMK. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. Cnoco0bl MOJTYYEHHUS ANEKTPUYECKOU SHEPTHH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTHH.

Hemoncmpauuu.

DJIeKTpHU3aLus TEN.
JIBa poza 3JIEKTPUUECKUX 3apSAI0OB U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U JEUCTBUE JIEKTPOCKOIA.
DnekTpocTaTuyecKass UHAYKIUS.
3aKOH COXpaHEHUS INEKTPUUECKUX 3apsI0B.
[IpoBOOHUKY U AUDIIEKTPUKH.
MopaenvrpoBaHue CHIOBBIX JIMHUM 3JIEKTPUIECKOTO MO
HcTouHnKky MOCTOSHHOTO TOKA.
JIercTBYSI IIEKTPUUECKOTrO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. 'a30BBbIM pa3ps.
. I3Mepenue cuipl TOKa aMIepMETPOM.
. I3MepeHune 3JeKTpUUECKOro Haps>KEHUSI BOJIbTMETPOM.
. PeocTar u Mara3uH COpOTUBIICHUM.
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. B3zaumoencTBre MOCTOSHHBIX MAaTrHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenvpoBaHrue MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.

OmnsIT Opcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBHE MarHWTHOT O TOJIS1 HA MPOBOJAHUK C TOKOM.

DJIEKTPOJABUIATENb TOCTOSHHOTO TOKA.

HccnenoBanue sBIeHUS 3JIEKTPOMArHUTHOW MHTYKIIHH.

Onbitel apapes.

3aBUCUMOCTh HANpPaBIICHUS HWHIYKIHUOHHOTO TOKAa OT YCIOBUM €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnsie padbomout u onvimet.

1.

I

10.
11.

12.

13.

14.

15.

16.

OmeITel TO  HAOMIONCHWIO DJEKTPU3AMKM Tel WHAYKIUECH W TpHU
COTIPUKOCHOBEHHUH.

HccnenoBanve NEWCTBUS DJICKTPUUYECKOTO TIONS HA MPOBOAHHWKU U
JTUDJICKTPUKH.

Coopka u npoBepka pabOThI JJIEKTPUUECKOMN €U MOCTOSHHOTO TOKA.
W3mepenue u peryimpoBaHUe CHIIBI TOKA.

N3mepenne u peryianpoBaHnie HaMpsHKEHNUS.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO 4Yepe3 PE3UCTOp, OT
COTIPOTHUBJICHUS PE3UCTOPA U HANIPSDKCHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIIEKTPUIECKOTO
COTIPOTUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJH MONEPEUYHOTO
CEYCHHS U MaTepuara.

[IpoBepka TmpaBuia CIOXKECHHS HANPSOHKEHUH TPU  TOCIEA0BATCILHOM
COCITMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBmia g CWIbI TOKa MPU MapaIETbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI MEKTPHUUECKOr0 TOKA, UAYIIETO Yepe3 pe3ncTop.
Ompenenenrue MOIIHOCTH DJEKTPUYECKOTO TOKa, BBIJCISIEMONW Ha
pe3ucTope.

HccnenoBanre 3aBHCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JIAMIIOYKY, OT
HanpsDKEHUS Ha HEl.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MAarHUTHOTO B3aUMOICUCTBHS TTIOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHWUTHOT'O TIOJNSI  TMOCTOSHHBIX ~ MarHUTOB TPH WX
00BETMHEHUU U Pa3/ICIICHUH.

UccnenoBanue necTBUsI IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JAEMOHCTPUPYIONIUME 3aBUCUMOCTh CHJIbI  B3aUMOJICUCTBUS
KAaTyIIKM C TOKOM WM MarHuTa OT CWJIbl TOKa WM HaIpaBIICHUS TOKAa B
KaTyILKE.

18. M3yueHue AeCTBYS MArHATHOTO MOJIs HA TPOBOAHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl AJEKTPOABUTATENS.

20. U3mepenue KII/] anekTpoaBuraTenbHON yCTaHOBKHU.

21. OnBITBI IO UCCJIEAOBAHUIO SBJIEHUS DJIEKTPOMArHUTHON WHIYKIUU:
WCCIICIOBAHWE W3MEHEHUW 3HAYEHHS W HANPABJICHHUS HHAYKIIMOHHOTO
TOKaA.

9 KIIACC

Paszpnen 8. Mexanuveckue siBJICHUs.

MexaHnuueckoe JBWKeHHEe. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JBMXKEHUA. PaBHOMEpHOE MPSAMOJUHEHHOE
newxeHne. HepaBHoMepHOe npsimonnHeHOe ABWKeHUE. CpenHsass 1 MTHOBEHHAas
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOyckOopeHHOe NpsiMOiiMHEHHOe JBHkeHHe. (CB0OOOIHOE
nagenue. OnsITel ['anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. Ilepmon u yvacrora oOpauieHus.
JluHeriHas U yriioBas CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

[Tepseiit 3ak0oH HproTtona. Bropon 3akon Hetorona. Tperuid 3akon HeroToHa.
[IpuHIMII CyNIEPHO3ULIUU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuia TPEHUS CKOJIb)KEHUS, CHIIa
TPEHHUS TTOKOsI, APYTHE€ BUIbI TPEHUS.

Cuna TSHKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpPEHHE CBOOOJHOTO
nafgeHus. /[puwxkenue mianer BOKpyr ComHua. IlepBas kocmuyeckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTtepuanbHON TOUKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOrO TENA € 3aKPEIUIEHHOM OChIO BpanieHus. MoMeHT cuibl. L{eHTp TsikecTu.

Nmnynec Tena. M3menenne mmnyinbca. mMnynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cuil TsHKECTH, YNPYTOCTH,
Tperus. CBsi3b S3HEpruu U padotsl. [loTeHManbHas SHeprus Tena, MOAHITOrO Hal
MOBEPXHOCTHIO 3eMiIH. [IoTeHIIManbHas sHeprus cxaTol npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW SHEPruu. 3aKOH COXPAHEHHSI MEXaHUYECKOU
JHEPIUM.

Hemoncmpauuu.

1. HalnrogeHne MeXaHWYECKOTro ABMIKEHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

OTCYETA.
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8.
9.

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

CpaBHeHME TIyTE€d W TPACKTOPUN ABWKEHUS OJHOTO U TOrO K€ Tena
OTHOCHUTEIIBHO Pa3HbIX TEJl OTCYETA.

N3mepenne ckopoCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKEHHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

Habmronenue aBukeHus Tela no OKpy>KHOCTH.

HaGntonenne MmexaHnueckux sBJICHUM, TPOUCXOSIINUX B CUCTEME OTCUETa
«Tenexka» 1pum €€ PaBHOMEPHOM U  YCKOPEHHOM JBW)KEHUHU
OTHOCUTENbHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHMS Te€la OT MAacCChl Te€lla U JEUCTBYIOIIECH HA HETO
CHUJIBI.

Habmronenue paBeHcTBa CUI PU B3aUMOJICHCTBUM TEll.

MN3MeHeHne Beca Tella Ipu YCKOPEHHOM JBHXKEHUH.

[lepenaya ummymnbca npu B3auMOJEHCTBUU TEN.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHre UMIyJIbca NPU HEYNIPYTOM B3aUMOIEHCTBUM.

CoxpaHeHre uMMIyJibca Mpu a0COTIOTHO YIPYTOM B3aUMOJICHCTBUU.
Halmtonenme peakTHUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MTPU JIBUKECHHUU TeJa MO TEUCTBUEM
PY>KUHBL.

Jlabopamopnwie padbomosl u onvimot.

1.

KonctpyupoBanue TpakTta [jis pa3roHa W JajdbHEWIIEro paBHOMEPHOTO
JIBIDKCHUS TIAPUKA WU TEIEHKKH.

OnpeneneHue CpeaHE CKOPOCTH CKOJBXKEHHS OpycKa WU JBUKEHUS
HIapyKa Mo HaKJIOHHOM MJIOCKOCTH.

Ornpenenenue yCKOpEHHsl Tejda IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTOCKOCTH.

WccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPHU PABHOYCKOPEHHOM
JIBKEHUU 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TPH PaBHOYCKOPEHHOM JBIDKCHHH 0e3
HAYaJIbHON CKOPOCTH IYTH OTHOCSTCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJIbHOTO JJaBJICHUSI.

Onpenenenue kodPpduiieHTa TPEHUSI CKOJbKECHHUS.

Omnpenenenre KECTKOCTH MPYKUHBI.

Omnpenenenve padOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBIXKCHHH TeJa
110 TOPU3OHTAIILHON MMOBEPXHOCTH.



10. Onpenenenne padOTHl CWIBI YIOPYrOCTU TPU  MOABEME Tpy3a C
HCII0Jb30BaHUEM HEMOABMKHOI'O Y MOABMKHOI'O OJIOKOB.

11. MI3y4yeHne 3aKk0Ha COXPAHECHUS SHEPTUH.

Pa3znen 9. Mexanndeckue KoJjie0aHUsI ¥ BOJIHBI.

KonebarensHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUI: TTepro,
4acToTa, aMIUINTYy1a. MaTtemMaTudecKuil U NpyKUHHbIM MasTHUKU. [IpeBpaiienue
SHEPTUH IPH KOJICOATSITFHOM JIBHKCHHUH.

3aryxawmue — KojeOaHus.  BbeiHyXaeHHble — KojeOaHusa.  Pe3oHaHc.
Mexanuyeckue BoJiHBL. (CBOWCTBA MEXaHWMYECKUMX BOJH. I[IpomonbHbIE U
MONEpPEYHbIC BOJHBL. JlIMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHUS.
MexaHnnyeckue BOJIHBI B TBEPJIOM TEIIE, CEUCMUYECKUE BOJHBL.

3Byk. ['pomMKoCTh 3Byka u BbicOoTa TOHA. OTpaxkeHue 3Byka. UH(pa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kxoseOaHUM Tel IIOA JEUCTBHUEM CWIBI TSIKECTH U CUJIBI
YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

Pacnpoctpanenuie npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJENN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKUMN pE30HAHC.

Jlabopamopnwie padbomosl u onvimot.

1. OmpeneneHre 4YacTOThl M Mepuojia KoJieOaHMM MaTeMaTHU4eCKOTo
MasiITHUKA.

2. OmnpeneneHue 4acTOTHI U TIepuo/ia KoieOaHui MPy>KMHHOTO MasTHHUKA.

3. HccnemoBanue 3aBUCHMOCTH IEpHOJia KOJIeOaHUN MOABEIICHHOI'0 K HUTH
rpy3a OT JJIWHBI HATH.

4. WccnenoBaHue 3aBUCMMOCTH TIepHoO/Ia KojaeOaHU MPYKUHHOTO MasTHUKA
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OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH IEpHOaa KOJeOaHWI rpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh IepuoAa  KosieOaHuid
NPYKUHHOTO MasATHUKA OT MaccChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. W3mepeHue yckopeHusi CBOOOIHOrO MaICHUS.
Pasznesn 10. D1eKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHuTHOE  ToJjie.  ODJeKkTpomMarHutHele  BonHbl.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. lllkana »nekTpoMarHWTHBIX BOJH. Hcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBA3HU.



DnekTpoMarHuTHas npupoaa cera. CkopocTh cBera. BOaHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimot.

1. M3ydyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOLIBIO MOOWJIBHOIO

TenedoHa.
Pa3znea 11. CBeToBbIe SIBJICHHUS.
JlyueBas MOJEIb CBETAa. HUctounuku CBeETA. [IpsimonuHerHOE

pacnpoctpaHeHue csera. 3atmeHust Connua u Jlynel. Otpaxenue cBera. [lnockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOH MpeaomiieHUsi cBera. [lonmHoe BHYyTpeHHee
OTpaxkeHHe cBeTa. Vcmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xoxp nayueir B gnuHze. OnrTuueckas cuctema (Qoroammnapara,
MUKpOCKONa M Tejeckomna. ['J1a3 Kak onTuUYeckas cHucTema. biaum3opykocTe u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. OmnbiTel HbloToHa. CroxkeHue
CIIEKTPAJIbHBIX 1IBETOB. J(Mcmiepcus cBera.

Jemoncmpayuu.

[IpssMonuHeHOE pacpOCTPaHEHUE CBETA.

Otpaxenue cBera.

[TonyueHnue n300pa>keHMU B IJIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue cpera.

Onruueckuii CBETOBO/I.

Xox nydeid B cCOOMparoIel JTUH3E.

XoJ JIydeu B pacCEUBAIOIIECH JINH3E.

[Tonyyenue n300paxeHuit ¢ TOMOIIBIO JIUH3.

[Tpunun aeiicTBus doToammapata, MUKPOCKONA U TEIECKOIIA.

10. Mognens rinasa.

11. Pa3noxeHue 6e10ro cBera B CIEKTP.

12. [lony4yenue 6em0ro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomost u onvimet.

1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPaKeHHUSI CBETOBOI'O Jiydya OT yTJia
NaJCHUS.

2. M3yuenue xapaKTepuCTUK H300paKE€HUs IIPEIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
NaJIeHUs Ha TPAHUILIE «BO3TYX—CTEKIION.

© 0 N o v A~ W



4. TlomyueHnue u300paKeHHUI C TOMOIIBIO COOMPAIOIIEH JINH3BI.
Omnpenenenre (HOKYCHOTO pacCTOSHUS U ONTUYECKOM CHIIBI coOMparomiei
JIVH3BI.

6. OMBITHI 110 PA3TOKEHUIO OEIOro CBETA B CIIEKTP.

7. ONbITHI MO BOCHPUATHIO LIBETA MPEAMETOB NPH UX HAOJIOJACHUH 4Yepes3
I[BETOBBIC (PUIIHTPHI.

Pa3gea 12. KBanToBble ABJIeHUS.

Omneitel Pesepdpopna u muianerapHas mojenb atoma. Moaens atroma bopa.
HcnyckaHue u norniomeHne cBeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, OeTa- U ramma-usnydeHus. CTpoeHue aTOMHOIO
anpa. HyxionHas wmopens aromHoro sxgpa. Msorombsl.  PangnoakTuBHBIE
npeBpaunienus. [lepuon momypacmnaaa aTOMHBIX SIAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsi0BOrO0 M MacCOBOI'O YHUCEIN.
DHeprus CBsI3M aTOMHBIX sAnep. CBsA3b Macchl W dHEpruM. Peakuuu cuHTE3a U
nenenus saep. Uctounuku sHeprun CostHIa U 3BE3.

SAnepnas osHepreruka. JleWCTBHA pPagUOAKTUBHBIX HW3JIYYEHHU Ha JKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4eHUs U MOTJIOLIECHHUS.

2. CrHekTpsl pa3JInYHbIX I'a30B.

3. CmekTp Bomopoaa.

4. HabGmonenue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3Ty4EHUN.

6. Perucrpanus nsiydeHus npupoaHbIX MUHEPAIIOB U MMPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOmroneHue CIUTOUIHBIX U TMHEHYaThIX CIEKTPOB U3IyUYEHHUS.

2. HMccnenoBanue TpEKOB: M3MEPEHHME JHEPIMM YaCTULBI 110 TOPMO3HOMY

nytH (o gororpadusim).

3. M3mepenue paguoakTuBHOrO (hoHa.

IToBTOPUTEILHO-0000 AU MOTYJIb.

[ToBTOpUTENBHO-0000IAIOIMNKA MOYIb TPEAHA3HAYEH U1 CUCTEMATH3alUuU
U 0000IIeHHs  MPEIMETHOTO  COAEpPX)aHUS U ONbITa  JIEATEIbHOCTH,
npUOOPETEHHOIO MPU U3YYEHUHU BCEro Kypca (PUM3MKH, a TaKKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYAApCTBEHHOMY »3K3aMeHy 10 (u3uke s 00ydaromuxcs,
BBIOPABILIKX 3TOT yU4EOHBIN MpEeaMET.

[Ipy U3ydeHUU JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BUIbI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTHKEHUE MPEIMETHBIX U
METaNpeJMETHbIX  IUIAHUPYEMBIX  pe3ylbTaToB  0OydeHus, QopMmupyercs
€CTECTBEHHOHAYYHAs! T'PAMOTHOCTh: OCBOECHHE HAy4YHBIX METOJOB HCCIENOBAHUS



SIBJICHUW TPUPOJLI U TEXHUKH, OBJAJEHUE YMEHUSMH OOBSCHATH (PU3HUUECKUE
SBJICHUSI, TPUMEHSS TMOJYyYEHHBbIE 3HAHWS, pemaTh 3aJa4d, B TOM YHCIIE
Ka4eCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIIMaNBHO AEATENIBHOCTHBIA XapakTep JaHHOTO pa3lielia peaan3yeTcs
32 Cu€T TOro, 4YTO OOydYaroUIMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IIpeayIaraeTes:

HAa OCHOBE TIOJNYYCHHBIX 3HAHHWI pacro3HaBaTh M HAYyYHO OOBACHSITH
bu3nYecKue SIBICHUS B OKPY>KaIOIIeH MPUPOJI€ U MOBCEAHEBHON KU3HMU;

UCITIOJIb30BaTh HAYYHbIE METOJIbl UCCIIeA0BaHUs (PU3NUECKUX SBJICHUH, B TOM
YyuUCIIe I MPOBEPKU TMIIOTE3 U MOJIIYUYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh HAy4HbIE OCHOBBI HauWOOJIEE€ BAXKHBIX JIOCTHKEHHU COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUYECKOT 0 UCIIOJIb30BAHUS PA3IUYHBIX HUICTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IPEBPAILEHUS U COXPAHEHHS BCEX U3BECTHBIX BHUJIOB
SHEPTHH.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue ¢u3nKy HA ypOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHHUs HAIMPABIEHO

Ha JOCTH)KEHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbTaTe uzydeHus: Gu3nKu Ha ypoBHE OCHOBHOI'O 00IIIero o0pa3oBaHuUs

y oOyuaronierocsi Oynyt copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3YyIbTaThl B
YacTu:

1) naTpuoOTHYECKOT0 BOCIIMTAHMS :

- TIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
(bU3UYECKON HAYKH;

- IICHHOCTHOE OTHOIIICHHE K JTOCTHKEHUSIM POCCUUCKUX YIEHBIX -(DU3UKOB;

2) rpaskIaHCKOr0 U JYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

- TOTOBHOCTb K aKTUBHOMY Y4YaCTHIO B OOCYX/JI€HUU OOIIECTBEHHO 3HAUYUMBIX U
ATUYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JTOCTHKCHHUI
bu3uKy;

- OCO3HAHUE BAXHOCTH MOPAIbHO-3TUYECKUX NPUHLUIOB B JEATEIBHOCTH
Y4EHOTO0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA

- BOCTIPHUSATHE JCTETHUYECKHX KAa4eCTB (PM3MYECKON HAyKU: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

- OCO3HaHHME IIEHHOCTH (HU3MYECKOM HAyKHM KaK MOIIHOIO HHCTPYMEHTA
MMO3HAHUSI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIECH COCTABIISIOLICH
KYJIbTYPHI;

- pa3BUTHE HAay4YHOH JI0003HATEIBLHOCTH, WHTEpeca K HCCIEI0BATEIbCKON
JIeSITeIIbHOCTH;

S5) ¢opmupoBaHusi  KYJbTYPbl  3J0POBbSI M  3MOUUOHAJIBHOIO
OJ1aromoJryums:

- OCO3HaHHME IIEHHOCTH Oe30macHoro ooOpa3a KU3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BaXXHOCTH MpaBui O€30MacHOTO IIOBEICHHS Ha
TPAHCIIOPTE, Ha JOPOrax, C AIEKTPUUYECKUM M TEIJIOBBIM O0OpY/OBAHUEM B
JIOMAIIIHUX YCJIOBUSIX;

- c(OpMHUPOBAHHOCTh HaBBIKa peQICKCHHM, IPU3HAHHUE CBOETO MpaBa Ha
OIMOKY M TAKOTO e IIpaBa y APYroro 4eIOBeKa;

6) Tpy10BOI0 BOCIIMTAHMS

- aKTUBHOE y4yacTHE€ B pENIEHWU MPaKTUYECKHX 3anad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3alid, TopoAa, Kpas) TEXHOJOTHYSCKOW U



COIMAIbHON HAIPaBJICHHOCTH, TPEOYIOIIUX B TOM YHCIE U (U3UYECKHUX
3HaHUM;

e - MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOPECCUil, CBA3aHHBIX C (UZUKOM;

e 7)3KO0JIOrHYECKOTr0 BOCIIUTAHUA:

e - OpUEHTalUs Ha NpUMEHEHHE (UBUYECKUX 3HAHUW U1 pelieHus 3ajad B
007acTH OKPY’KAIOIIEeH Cpebl, TJIAHUPOBAHMS TOCTYNKOB U OLEHKH HUX
BO3MOXHBIX ITOCJIIEACTBUN JIJI1 OKPYKAIOILIEN CPEBI;

e - OCO3HaHME IJI00ATBLHOI'O XapakTepa HKOJOTMUECKHUX MpOoOIeM M MyTel ux
pelieHus;

e 8) ajanTanum K M3MEHSIOUIMMCS YCJOBHSAIM COLMAJIBLHOM W NPHUPOIHOM

cpeabl:

e - MOTPEOHOCTh BO B3aUMOJICHCTBUM IIPH BBIMOJTHECHUU HWCCICAOBAHUN W
MPOEKTOB (M3UYECKONW HANPaBICHHOCTHU, OTKPBITOCTh OMBITY W 3HAHUSAM
ApYrux;

e - TIOBBIIIICHUE YPOBHS CBOECH KOMIIETEHTHOCTH 4Yepe3 TMPAKTUYECKYIO
JIeATCIbHOCTE;

e - MOTPEOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM duciie GopmMyaupoBaTh
U7ieH, TIOHSATHSA, TUTIOTE3BI O PU3HMUECKUX 00BEKTaX U SABJICHUAX;

e - OCO3HaHHUE Ae(DUIIMTOB COOCTBEHHBIX 3HAHWUU U KOMIIETEHTHOCTEHN B 00JacTH
buzuKy;

e - IUIAHUPOBAHHUE CBOETO pA3BUTUS B MPUOOPETEHHWH HOBBIX (PUIMUECKUX
3HAHUM;

e - CTPEMIJICHHE aHAJIM3UPOBATh U BBISIBIIATH B3aUMOCBSI3U MPUPO/IbI, 0OIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUM;

e - OIICHKA CBOUX JECUCTBUM C YYETOM BIUSHHS HAa OKPYKAIOLIYIO Cpexdy,
BO3MOYKHBIX TJIOOABHBIX MTOCIEICTBHIA.

METAIIPEIAMETHBIE PE3YJIBTATBI

B pesynpTaTe ocBOoeHMsSI TpOrpaMMmbl MO (PU3MKE HA YPOBHE OCHOBHOTO
o01ero oopazoBanus y odydaronierocsi Oyayt chopMUpoBaHbl MeTanpeaMeTHbIe
pe3yabTaThl, BKIIOYAIOIINE TT03HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIC JCHCTBUS,
KOMMYHHUKATHBHBIE  yYHHWBEpCaJIbHbIC  Yy4YeOHBIC  JICUCTBUS,  PETYJIATHBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUueOHbIe 1eliCTBUS

ba3oBble JjornuecKkue 1eCTBUSA:
e BBISBIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKK OOBEKTOB
(s1BIEHMIN);



yCTaHABIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIMN, OCHOBAHUS JJIS
00O0OIIICHUS U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B pacCMaTpPUBAaEMbIX (paKTax,
JAHHBIX ¥ HAOJFOICHUSIX, OTHOCAIINXCS K (DU3UICCKUM SBIICHUSM;
BBISIBIISATh TIPUYMHHO-CJICJICTBCHHBIC CBS3M TMPU HM3YYCHUH (DU3UICCKUX
SIBJICHUM U TIPOIIECCOB, JENaTh BBIBOJbI C UCIOJIb30BAHUEM JIEYKTUBHBIX
¥ UHIYKTUBHBIX YMO3AKJIOUCHUN, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBA3SIX
(U3UYECKHUX BEJIUYMH;

CaMOCTOSITEJIbHO BBIOMpPATh CHOcO0 pemieHus y4eOHOM (Qu3anyeckon
3alauyu (CpaBHEHUE HECKOJbKUX BAapUAHTOB pEIICHHs, BHIOOp Haubosee
MOJIXOSIIET0 ¢ Y4ETOM CaMOCTOSITEIBHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBbIe ucciienoBarebCKe 1eCTBUA .

HCIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIIbCKUN HHCTPYMEHT MMO3HAHUS;
MPOBOJUTH MO CAMOCTOSITEIBHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIOXKHBIH
bu3nUecKuil DKCIEPUMEHT, HEOOIbIIOe WCCIeAOBaHNE (PU3UIECKOTO
SIBJICHUS;

OLICHUBaTh HAa NPUMEHUMOCTH M JOCTOBEPHOCTh HH(OpMaIHIo,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOSITEIBLHO (POPMYITUPOBATH 00OOIIEHHS U BBIBOJIBI IO PE3yJibTaTam
MPOBENEHHOIO HAOIIOAEHUS, OIbITa, UCCIIEIOBAHUS;

MPOrHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (U3HUECKUX
MPOIIECCOB, a TAK)KE BBIJIBUTATH MPEAMOIOKEHNS 00 MX PA3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ nagopmanueii:

NPUMEHATh Pa3INYHbIC METOMbI, HHCTPYMEHTHI M 3alpOChl MPH MMOUCKE U
orOope WHpOPMAIUM WU JAHHBIX C y4ETOM MPEMIOKCHHOW y4eOHOU
dbuznyeckoi 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETHUPOBATH HH(POPMAIUIO
Pa3IUYHBIX BUIOB U ()OPM IIPEIICTABIICHHUS,

CaMOCTOSITEJILHO ~ BBIOMPATh ONTUMAJIBHYIO (OPMY TPEACTABICHUS
uHbOpMAIIMM W WUTIOCTPUPOBATH peIlaeMbie 3aqadll  HECIOKHBIMHU
cXeMaMHu, TharpaMMaMi, HHOU TpaduKoil 1 UX KOMOWHAITUSIMHU.

KoMMyHUKaTHBHbIC YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBHSA:

B XOA€ OOCYXAEHUS Y4eOHOro MaTepHualia, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOil TEMBI U
BBICKA3bIBAaTh HJIEH, HAIlCJICHHbIC HA pEUICHHWE 3aJauyd M MOJAep KaHue
0J1ar0oXKeIaTeIbHOCTH OOIIEHUS ;

COIOCTABIIATh CBOM CYXACHHS C CYXICHUSMU JPYTHX YYaCTHUKOB
nuanora, oOOHapyKMBaTh Pa3IUIUE U CXOACTBO TO3HIIHIA;



BBIPAXKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
nyOIMYHO TPEJCTABIATh PE3YNbTAThl BBIIOIHEHHOTO (PU3UUECKOIO OIBITA
(3KCIIepUMEHTa, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HUCIOJb30BaTh  MpPEUMYIEcCTBA  KOMaHIHOM U
WHAUBUAYAbHOM pabOThl MpU PEUIEHUU KOHKPETHOW (U3UUECKOU
POOJIEMBI;

NPUHUMATh L€ COBMECTHOW JAESTENIbHOCTH, OPraHU30BBIBAThH JEHCTBUS
no e€ JOCTIKEHHIO: pAacHpelensTh pPOiau, OO0CYKIaTh MPOLECChl U
pe3yJbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;
BBITNOJHITH CBOIO 4acTh pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPaBJIEHUIO W KOOPJIWHUPYS CBOM JEUCTBHUS C JIPYTUMU
YJIeHaMHU KOMAaH/Ibl;

OLIEHMBATh KauyeCTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT IO KPUTEPUSM,
CaMOCTOSTENIbHO CHOPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOECHCTBHUSL.

PeryasiTuBHBIC YHUBEPCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyAIUsX, TPEOYIOMNX
JUIsL perieHus: GU3NYeCKUX 3HAHUM;

OPUEHTHPOBATHCS B  PAa3IMYHBIX TMOAXOJAX TMPHUHATUS  PEIICHUI
(MHIUBUAYaJIbHOE, TPUHITHE PEUICHUS B TPYIIE, MPUHITHE PEIICHUM
TPYIIIOH);

CaMOCTOSITEIILHO COCTABIIATh AITOPUTM pelICHUsT PU3NUECKON 3aauu WIn
IUIaHa KCCIIEAOBAHUS C Y4ETOM HMMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATh MPEJIaracMble BApUAHThI PELICHUN;
JienaTth BbIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CaMOKOHTpOJ'lL, AMOIMOHAJIbHBbIN HHTE/JIEKT:

JIaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Ipeiarath IUIaH €€ U3MEHEHNS,
OOBSICHATH NPUYMHBI  JOCTHXKEHHSI  (HEJOCTHXKEHUS)  Ppe3yJbTaToB
NEeSTENbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JESATEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHUS
¢u3n4yecKkoro MCCIEAOBAaHMA WM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSATENBbCTB, HM3MEHUBIIMXCS CUTYyalluld, YCTAaHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJI U YCIOBUSIM;

CTaBUTb ce€0sl HA MECTO JPYroro 4elOBEKa B XOJ€ CIOpa WM JUCKYCCUHU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYIoro;
NPU3HABATH CBOE MPABO Ha OMIMOKY MpHU pelieHUuH (PU3NUYECKUX 3a]1ay WU
B YTBEPKJICHUSAX Ha HAYYHBIE TEMBI U TAKOE 7K€ IPABO APYTOro.



IHNPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenust B 7 KJjiacce IpeIMEeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUA: (PU3MYECKHUE U  XUMUYECKHE  SIBIICHMS,
HAOJIIOICHHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CIMHMIIBI (U3HUUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYeCKoe JBIKEHHE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPUs, PABHOJEUCTBYIOIIAS
cwia,  gepopmanus  (ympyras, — IUIacTUYeCKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (nuddysus, TEIoBOoe NBUKEHHUE YaCTUI] BEIIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEpPaBHOMEPHOE  JBW)XXEHHE, HWHEpIus,
B3aMMOJICUCTBUE TEJI, PABHOBECUE TBEPABIX TEJ C 3aAKPEIUIEHHOW OCHIO
BpallleHUs, Tepenada [aBjieHUsT TBEPABIMU TellaMH, XUIAKOCTAMH U
razamy, arMochepHOe JaBJICHHWE, IUIABaHWE TeJ, MpeBpallcHus
MEXaHUYECKON AHEpPruu) MO OMNHCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIONINX JTAHHOE (PU3UUECKOE SBIICHUE;
pacrio3HaBaTh MPOSBICHUE U3YUYCHHBIX (U3UYECKUX  SBJICHUH B
OKpY’)KaroIeM MHpe, B TOM uHcie (U3UYECKHE SBICHUS B MPUPOJE:
MPUMEPHI JIBIOKCHHSI C Pa3IUYHBIMU CKOPOCTSIMU B JKUBOW U HEXKHUBOU
NpUpoJie, NCUCTBHE CWIbI TPEHUST B MPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EepHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHUE PbIO, pblYaru B
TeJe YeJIoBeKa, MPU 3TOM MEPEBOUTh MPAKTUYECKYIO 3a]ja4y B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (IMMPU3HAKHN) (PU3MUECKUX SIBJICHUIA;
OIMCHIBATh M3yYCHHBIE CBOMCTBA TEN M (PU3UUYECKHE SBICHHS, UCTIOIB3YS
dbuzuyeckre BeNUUYMHBI (Macca, 00BbEM, IJIOTHOCTH BEIIECTBA, BpeMs,
yTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YNPYTOCTH, CUJIa TSAXKECTH, BEC
Tella, Ccuila TPEHUs, jaaBlieHHEe (TBEPAOro Teila, KUJKOCTH, Tras3a),
BBITAJIKUBAIOIIAS CUJIA, MEXaHWYecKas padoTa, MOIIHOCTh, IMJIEYO CHJIbI,
MOMEHT CWIbl, KO3(P(QUIMEHT TOJIE3HOr0 JICHCTBUS MEXaHU3MOB,
KMHETUYECKasi W TOTEHIMAJIbHAsl JHEPrus), MPU OMHUCAHUM MPABUIBHO
TPaKTOBaTh  (PU3UYECKHH  CMBICT  HMCHOJIB3YyeMBIX  BEIUYUH, UX
0003HaYeHUs1 M €IUHULBI (PU3NUYECKUX BEIUYUH, HAXOIHUTH (HOPMYJIbI,
CBSI3bIBAIONINE JAHHYIO (DU3WUYECKYIO BEIMYMHY C JPYTUMH BEJIMUYUHAMU,
CTPOUTH TpapUKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKUE SIBICHHUS W TIPOIECCHI,
UCIIONB3Ys MpaBUjia CIOXKEHUsI CUl (BAOJb OJHOM mpsimoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumeza, MpaBUJIO paBHOBecHUs pbiyara (0s10Ka),



«30JI0TO€ TPABWIJIO» MEXAHMKH, 3aKOH COXPAaHEHUS MEXaHUYeCKOu
OHEPruu, MpU HDTOM JaBaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHAa U
3aMHCHIBATH €r0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PM3HUECKHUE SBJICHUSI, TPOLECCHl U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud MNPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpOl Ha 1—2 M3y4EeHHBIX CBOWCTBA (PU3UYECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3a7ayud B 1—2 JEHCTBUA, MCMONb3YysS 3aKOHBI U
¢dopMyIibl, cBs3bIBaOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajIu3a
YCIIOBUS 33/1a4¥l 3alHUCHIBATh KPATKOE yCIOBHE, MOACTABIATh (PU3UUECKHE
BEIUWYMHBI B (OPMYJIbI M TPOBOJAUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE NIJIsl PEIICHUs 3a/lay, OLIEHUBATh PEATUCTUYHOCTh
MOJTY4eHHOU (PU3UYECKOM BEIMYUHBI;

pacno3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXKHO PEMIUTh NOpPH MNOMOUIU
(U3HYECKUX METOAO0B, B OITMCAHUU UCCIIEIOBAHUS BBIIEATH MPOBEPSIEMOE
npeanonoxkenue  (TUIOTE3y),  pa3iMyaTh M HMHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOIUTh OIIMOKA B XOJI€ OIbITa, JeNaTh
BBIBOJIBI 11O €T0 PE3yJIbTaTaM;

NPOBOJUTH OMBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBJICHUUA WIH
buznueckKux CBONCTB TEJl: dbopMynrpoBaTh MIPOBEPSIEMBIC
IPENON0KEHUs, COOUPATh YCTAHOBKY U3 IMPEIOAKEHHOI0 000pyA0BaHHUA,
3aMMChIBATH XOJ1 ONbITA U (DOPMYJIUPOBATH BHIBOJIBI;

BBINIOJIHATD MpSMble W3MEPEHMsI PACCTOSHUSA, BPEMEHM, MacChl TeJa,
o0béMa, CWIBl M TEMIEpaTypbl C UCHOJb30BAaHUEM aHAJIOTOBBIX U
u(pOBBIX MPUOOPOB, 3aAMUCHIBATH TOKA3aHHUs MPUOOPOB € YUIETOM
3aJJaHHOW aOCONIOTHON MOTPEITHOCTH U3MEPEHHIA;

MPOBOJUTH UCCIEA0BAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIMYUHBI OT
JIPYrol C HCIHOJNb30BAHUEM IMPSMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO JIBMXKYLIErOCs Tejla OT BPEMEHW [BHKEHHUS TeENa, CHIIbI
TPEHUS CKOJIbXEHUS OT Beca Tella, KauecTBa 00pabOTKHU MOBEPXHOCTEH Tel
Y HE3aBHCUMOCTH CHJIbI TPEHUA OT IUIOLAAU COIMTPUKOCHOBEHUS TEII, CUIIbI
YOPYrOoCTA OT YJIMHEHUS TPYKUHBI, BHITAIKUBAIONIECH CUJIBI OT 00bEMa
NOrpy>KEHHOM YacTH TeJa U OT IUIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOIPYKEHO TEN0, YCIOBUN
TUTaBaHUsl TEJ, YCIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM y4€OHOrO HCCIEAOBaHUs, COOUpaTh YCTaHOBKY U
BBIMOJHATh W3MEPEHUs], CIEaysl MPeIIoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MUECKUMX BEIUYMH B BHUJE



NPEIOKEHHBIX Ta0NUIl W TpaduKOB, JeTaTh BBIBOIBI MO pe3ysibTaTaM
UCCIIEIOBAHMS;

IPOBOJNUTh KOCBEHHbIE H3MEPEHMs] (PU3MUECKUX BEJIWYUH (IUIOTHOCTH
BEIIECTBA KUAKOCTH U TBEPAOrO Tela, CUla TPEHHUS CKOJIbKCHHS,
JaBJICHHWE  BO3/yXa, BBITAIKUBAIONIAs  CWia, JEHCTByMOINas Ha
HOrpyX€HHOE B JKHMJKOCTh TeNO, KOA(P(UUUEHT MOJE3HOro JeHCTBUS
OPOCTBIX MEXaHU3MOB), CIEAysS NPEUIOKEHHON HWHCTPYKUUHU: TpU
BBITIOJTHEHUHA HW3MEPEHUH coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUMCIISITh 3HAYCHHNE NICKOMOW BEITUYMHBI,

COOMIOZIaTh TIpaBMiIa TEXHUKU O€30MaCHOCTH MpU padboTe ¢ 1abopaTOpHBIM
000pyIOBaHUEM;

yKa3bIBaTh TPUHIUIBI ACHCTBHS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBbl, TEPMOMETP, AMHAMOMETP, COOOIIAIOUIMECS COCYIbl, OapomeTp,
phlyar, MOJBWKHBIA U HEMOABUKHBIN OJIOK, HAKJIIOHHAS! MJIOCKOCTB;
XapaKTepu30BaTh MPUHIMMBI JACWCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha WX OMHCAaHUA (B TOM 4YHUCIE:
HNOJIIMITHUKY, YCTPOWCTBO BOAOIPOBOJA, THMIPABIUYECKUH IIpecc,
MaHOMETp, BBICOTOMEp, OPIIHEBOM HACOC, APEOMETP), UCTIOIb3Ys 3HAHUS
O CBOMCTBaxX (PU3NYECKHUX SIBJICHUM M HEOOXOAUMBbIE (PU3MUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAUTH  HMHPOpPMALMIO O  IpHUMEpax)
INPAaKTHYECKOrO HCIOJb30BaHUs (U3MUECKUX 3HAHUN B IOBCEIHEBHOU
KU3HU s obecriedeHusi 0€30MacHOCTH MPH OOpaIleHuH ¢ MpudopamMu u
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAHEHHUS 3/I0POBbS W COONIOJCHUSA
HOPM 3KOJIOTHYECKOT0 MTOBEICHNS B OKPY KaIOLIEH cperne;

OCYILIECTBJISATH OTOOp HCTOYHUKOB uH(popmauuu B VHTepHere B
COOTBETCTBHH C 33/IaHHBIM TTOWCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIIUXCS
3HaHUH M TYTEM CPAaBHEHUS pa3JIMYHBIX HCTOYHUKOB BBIJEIATH
MHPOpPMAIMIO, KOTOpas SBJIAETCS NPOTUBOPEUYMBOM HWIM MOXKET OBITh
HEI0CTOBEPHOM;

UCTIOJIb30BaTh MPH BBIMOJIHEHUN YYEOHBIX 3a/laHUil HAyYHO-TIOMYJSPHYIO
JaUTEepaTypy (pU3MUECKOro COAEp)KAaHMSA, CIPABOYHBIE MaTEpHAIbI,
pecypcbl cetu MHTepHET, BlafeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POPMALUMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—-3 MCTOYHHMKOB MH(pOpMaluu (HU3MUECKOrO COAEPKAHUS, B TOM
yuciae MyOJaMYHO JAeNaTh KpaTKHe COOOLIEHHs] O pe3ysbTaTax MPOEKTOB
WIH Y4eOHBIX HCCIENOBAaHUM, NpPU OSTOM TPaMOTHO HCIOJIB30BAThH



W3YYCHHBI TIOHSATUMHBIM anmapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUICHUE [TPE3EHTALMEN;

NPU BBIMOTHEHUU Y4YEOHBIX MPOEKTOB U HCCJIEAOBAHHUM pacCIpenesiTh
O00SI3aHHOCTU B TPYINIE B COOTBETCTBUU C IIOCTaBIICHHBIMHM 3ajadyaMu,
CIEAUTh 3a BBINOJHEHUEM IUIAaHA JICUCTBUM, AaJEKBAaTHO OIICHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEIBHOCTh  TPYIIIbI,  BBICTPaUBATh
KOMMYHHUKAaTUBHOE B3aUMOJECHUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xon1iy oOyuenus B 8 kJacce rnpeamMeTHbie pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MCIOJIb30BaTh MOHSTH: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBIKCHHE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUTMIECKUC U
amop(HBIC TeNa, HACHIIICHHBIM W HEHACHIIIEHHBIM Tap, BIAXHOCTH
BO3/lyXa, TEMIlepaTypa, BHYTPEHHSSl HHEpPrus, TEIJIOBOM JBUTATElb,
AIIEMEHTAPHBIN SJIEKTPUUYECKUN 3apAl, DJIEKTPUUECKOE T0Je, IPOBOIHUKU
U TUDJICKTPUKH, TIOCTOSTHHBIA SJIEKTPUICCKUN TOK, MATHUTHOE TIOJIC;
pasnuyath SBJICHUS (TETUIOBOE PACHIMPEHHE W C)KaTHhe, Terulonepenaya,
TEIMJIOBOE PABHOBECHE, CMAYMBAHUE, KAMWIISIPHBIC SIBIICHUS, UCTIApEHUE,
KOHJEHCAIUsl, IUIaBJIEHUWEe, KpUCTaJUIM3alusa (OTBEpJEBaHUE), KHUIICHUE,
TeIuIonepeava (TEeTUTONPOBOHOCTb, KOHBEKITHS, U3ITyYCHHE),
AIIEKTPHU3AIUS TEJl, B3aUMOJCHCTBHUE 3apsI0B, MCHCTBHS AIEKTPUICCKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aWMOJCHCTBUE MArHUTOB, JIEUCTBUE
MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS] UHTYKIIHS)
M0 ONHWCAHWIO WX XapaKTEPHBIX CBOHCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3HIECKOE SBIICHUC;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (PU3MYECKUX  SBICHUN B
OKpYXalolleM MHpe, B TOM uucie (U3NYECKUE SIBIICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHKECHHUE W KANWUIAPHBIE SBICHUS B MPHUPOJIE,
KpUCTa/libl B mpupozae, uznydenue ConHia, 3amep3aHue BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, AJIEKTPUUECKUE
SBJICHUA B atMmocdepe, dIEKTPUIECTBO KUBBIX OPTaHWU3MOB, MarHUTHOE
nosie 3emiind, Apedd MOoaCOB, pOJIb MAarHUTHOTO MOJS JJIs KU3HU Ha
3emiie, MOJSIPHOE CUSTHUE, MIPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3a/1a4y B
y4eOHYI0, BBIICNATHh CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKH) (PU3UUYECKHUX
SIBIICHUI;

OIHMCHIBATh M3yYCHHBIE CBOMCTBA TeN M (PU3NUYECKHE SBICHHS, UCTIOIL3YS
busnueckue BEIMYMHBI (TEMIIEpaTypa, BHYTPEHHSISI YJHEPTHUsi, KOJIUYECTBO
TEIUIOTHI, yJeldbHas TeIUIOEMKOCTh BEIIECTBA, YyjAelbHas TeIioTa
TUTABJICHHS, yJeldbHAs TEIJIoTa MapooOpa3oBaHUs, yAedbHAs TEIIoTa
CrOpaHus TOILIMBA, KOX()(HUIMEHT TMOJIE3HOTO JCHCTBUSA TEIUIOBOU



MalIuHbl, OTHOCHUTENIbHAS BJIAXKHOCTb BO3/YyXa, JJIEKTPUUYECKHUH 3apsj,
CWJIa TOKA, JJIEKTPUYECKOE HAIIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONpOTHUBJIEHHWE  BellecTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOrO0  TOKAa), MpPH ONHCAHUM NPABWIBHO  TPAKTOBATh
(Gu3MUECKUIl CMBICII MCHOJb3YEMbIX BEIUYMH, 0003HAYEHUS U E€AUHUIIbI
¢u3nyecKkux BEJIWYUH, HAXOIUTh (HOPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
¢u3nYecKyl0 BEIUYMHY C JPYrUMH BEJIMYWHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKHUX BEIUYHH;

XapaKTepu3oBaTh CBOWCTBA TeN, (U3UUECKUE SABJICHHUS U TPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHHSI MOJIEKYJISIPHO-KHHETHYECKOW TEOpUU
CTPOEHUS BEILECTBA, NMPUHLUII CYNEPHO3UIUN NoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsjia, 3akoH OMma J11d yyacTKa LEeNH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHMs DJHEPrUM, IIPpU OTOM J1aBaTh
CJIOBECHYIO (POpPMYJIMPOBKY 3aKOHa M 3aIllUChIBATh €r0 MaTEMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATHh (PU3NYECKHE TMPOLECCHl M CBOWCTBA TElI, B TOM YHUCIE U B
KOHTEKCTE CHUTyalud NPAKTUKOOPHUEHTHPOBAHHOI'O XAPAKTEPA: BBISABIIATH
NPUYUHHOCIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1—2 Jorndeckux
1aroB ¢ Omnopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3MUECKUX SIBICHHI,
(u3HUYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEMH;

pemiarb pacy€THblE 3aJadyd B 2-3 JEHCTBUA, MCIOJIb3YS 3aKOHBI M
dbopMyIibl, CBs3bIBAIOLIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHaIU3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPAaTKOE YCIIOBUE, BBISIBISTH HEIOCTATOK
JAHHBIX JUIsl  pelleHus 3a7aud, BbIOMpaThb 3aKOHBI W  (HOPMYIIBI,
HeoOXOoAuMble il €€ pelleHUs, NPOBOAUTh pPACUETHI U CPABHUBATH
NOJy4YE€HHOE 3HauYeHUE (PU3NUECKON BETUUYHUHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMBI, KOTOpPBIE MOXKHO PEMUTh NpH MNOMOLIU
($u3NYECKUX METOJI0B, MCIIONIb3Yys OINMCAHHUE HCCIIEOBAHMS, BBIIEIATH
IIPOBEPSAEMOE  NPEAIIOIOKEHNE, OLEHUBATh MPABWIBHOCTh IOpsJKa
IIPOBEICHUS UCCIEA0BaHUSs, 1€aTh BBIBOJBL;

IPOBOJAUTH OMBITHI 1O HAOMIOAECHHUIO (PU3NYECKHX SBJICHUNA WIH
(¢u3nYecKuX CBOMCTB TelN (KaNWJUISIPHBIE SIBICHUS, 3aBUCUMOCTb JaBJICHUS
BO3/yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUS U
HarpeBaHusl MPU M3IYYEHHH OT I[BETa U3JIydarolled (morjolaroniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs] BOJBI OT TEMIEPATYPhl KUAKOCTH U
wion@aau €€ IOBEPXHOCTH, DJIEKTpHU3alus Tel U B3aUMOJIEUCTBHUE
NIEKTPUYECKUX 3apsAJl0B, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BHU3yaJu3allksl MarHUTHBIX TIOJE€H IIOCTOSHHBIX MAarHuTOB, JIEHCTBHS
MarHUTHOTO MOJS Ha MPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,



CBOMCTBA dJEKTPOJBHUrareisi TIOCTOSHHOTO TOKa): (OpMYyJIHpPOBATH
MPOBEpsAEMbIC MPEANON0KEHHS, COOMPATh YCTAHOBKY U3 MPEAIOKEHHOTO
000py0BaHMs, ONKCHIBATH XOJI OMbITA U (DOPMYIUPOBATH BHIBOIBI;
BBIMIOJIHATh ~ MPSMBIE  U3MEPEHUS  TeMIepaTypbl, OTHOCUTEILHOU
BJIQXHOCTU BO3/lyXa, CHJIbl TOKa, HANpPSDKEHHs] C HCIOJIb30BAHUEM
aHAJIOTOBBIX TMPUOOPOB M AATYUKOB (PU3MUECKUX BEIUYUH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHM C YUETOM 3aJJaHHOM aOCOIFOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIEA0BAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIMYUHBI OT
IpYyrol C  HUCHOJb30BaHUEM TMPSMBIX M3MEpPEHUH  (3aBUCUMOCTD
CONPOTUBIICHUSI TMPOBOJAHUKA OT €ro JUIMHBIL, IUIONIAAX IONEPEYHOro
CEUEHUS U yJIeIbHOTO COMPOTUBJICHHUSI BEILIECTBA MPOBOAHUKA, CUIIBI TOKA,
UIYIIETO 4epe3 TMPOBOJAHUK, OT HANpsSOKEHUsT Ha TMPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEAOBATEIbHOTO M  MapaJyIeIbHOTO  COEAMHEHU
MPOBOJHUKOB): TUIAHUPOBATH HCCIEAOBAHUE, COOMpATh YCTAHOBKY H
BBITIOJTHATh W3MEPEHHUsS, CIeNys NPEII0KCHHOMY IUIaHy, (UKCHUPOBATH
pe3ynbTaThl TOJYYEHHOM 3aBHCHUMOCTM B BHUAE TaONHI U TpaduKoB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIEAOBAHMS;

MPOBOJUTh KOCBEHHbIE W3MEpeHus (u3ndyeckux BeauuuH (yaelbHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTUBIEHUE MPOBOJHMKA, padoTra U
MOILIHOCTh 3JIEKTPUYECKOT0 TOKA): IUIAHUPOBATHh H3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIENYs MPEIOKEHHON UHCTPYKIUHU, U
BBIYHCIIATH 3HAUCHHUE BEIIMUNHBI;

coOI0aTh MpaBuiia TEXHUKU O€30MaCHOCTH MpU padoTe ¢ J1abopaTOpHbIM
000py/10BaHUEM;

XapaKTepu30BaTh TMPUHIMIMBI  JACHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa MX oONucaHus (B TOM YHCIIE:
CUCTEMa OTOIUIEHHS JOMOB, TMTPOMETp, MapoBas TypOMHa, aMIIepMETp,
BOJITMETP, CUETYUK DJIEKTPUUYECKOW DSHEPIUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPHI, HArPEBATEIbHBIE AIEKTPOIPUOOPHI (IPUMEPHI), DIEKTPUUECKUE
MPEAOXPAHUTENH, SJIEKTPOMATHUT, SJIEKTPOJBUTaTeb MOCTOSHHOTO TOKA),
UCIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKHUX SIBICHUH U HEOOXOIHUMBIE
bu3nyueckne 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA MU H3MEPUTEIbHbIC
npuOboOpbl MO CXEeMaM M CXEMaTUYHBIM pUCYHKaM (KUIAKOCTHBIN
TEPMOMETP, TEPMOC, TMCUXPOMETP, TUTPOMETP, ABUraTelb BHYTPEHHETO
CrOpaHHsi, AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbI AJIEKTPUUECKUX
LENEe C MOCIeA0oBaTEIbHbIM U MapasuIeIbHbIM COCAUHEHUEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUYCHHS DJIEMEHTOB JJICKTPUUECKUX TETICH;



NPUBOJUTH  NpUMEPHl  (HAXOauTh  WHGOPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUS (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU 711 oOecrieueHust 0€30MacHOCTH MPpU oOpaIrieHnuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHECHHS 370POBbSI W COOJIFOJICHUS
HOPM JKOJIOTHYECKOTO TTOBEACHUS B OKPYIKAIOIIIEH Cpesie;

OCYIIECTBJISITh TMOMCK HHPOpMANUKA (PU3UYECKOTO COJEpKaHHUS B
NHTepHeTe, HAa OCHOBE HMEKOIIMXCA 3HAHUM H NYTEM CPaBHEHHS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh HMH(POPMAIUIO, KOTOpas
SIBJIICTCS IPOTHBOPECUYUBOM WIIH MOYKET OBITh HEOCTOBEPHOM;
MCIOJIb30BaTh MPHU BHITIOJIHEHUH YUEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
TUTEpaTypy  (PU3NUECKOro  COAEp)KaHWs, CIPABOYHBIE MaTEpPHAIbI,
pecypcel cetn MIHTEpHET, BlageTh MpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMAIIUU U3 OAHON 3HAKOBOI CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE W KpaTKUE YCTHBIE COOOIECHUS,
0000mas wHOOPMALMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3HUECKOTO
CONCp)KaHWs, B TOM YHCJIE MYOJIHMYHO TIPEICTABIATH PE3YyIbTaThI
MPOEKTHOW WJIM HCCIENOBATEIbCKON NIEATEIbHOCTH, MIPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TIOHATUIHBIA ammapar Kypca (Qu3ukwy,
COMPOBOKIIATh BHICTYIUICHHE MTPE3CHTAIINCH;

NPY  BBIMOJHEHUU YYEOHBIX TPOEKTOB W HCCIAEAOBAHUN (DU3UICCKUX
MPOLIECCOB PACTIPENENATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMU, CJICIUTH 32 BBHITIOJTHEHUEM IUTaHA JIEUCTBHM U
KOPPEKTHUPOBAaTh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIAJ B
JESATENHHOCTD TPYIIIHI, BEICTPAUBATh KOMMYHUKATUBHOE B3aMO/IECHCTBHE,
MPOSBIISISI TOTOBHOCTD pa3pemniarb KOHQIUKTHI.

K o1y oOyuenus B 9 kJjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUIN:

UCIOJIb30BaTh TMOHATHUS: CHCTeMa OTcuéra, MaTepualibHas TOuKa,
TPaeKTOpPHUsI, OTHOCUTEILHOCTh MEXaHWYECKOIro JABWXEHHS, edopmalius
(ympyrasi, macTUyeckasl), TpPEHHUE, LEHTPOCTPEMUTEILHOE YCKOpPEHUE,
HEBECOMOCTb M MEPErpy3KH, LEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TEO,
LEHTP TSHKECTU TBEPAOrO Tella, paBHOBECUE, MEXaHUUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK M YJIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJHBI,
[IKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U AaTbHO30PKOCTb,
CIEKTPbl UCIYCKAaHUsS U TOTJIONIeHUs, anb(a, 6eTa- U raMma-u3iydeHus,
W30TOIbI, SI/ICPHAS DHEPTETUKA;

pa3nuyath SIBJICHHS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJUHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE MPSAMOJIMHEMHOE ABUKEHUE, CBOOOIHOE
NajJieHue TeJl, PABHOMEPHOE JIBM)KEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JBUXKEHHE, KOJieOaTeIbHOE IBIKECHHE (3aTyXalollue U
BBIHYKJIEHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBM)XCHHE, OTPaKCHHE
3ByKa, MNPSIMOJIMHEHHOE pacIpOCTpPaHEHUE, OTPAXKEHUE U TPETOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEI0ro cBeTa B
CIEKTp U CJOXXEHUE CHEKTPaJbHBIX I[BETOB, JUCIEpPCHUsl CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOZHMKHOBEHUE JIMHEWYATOIO CIIEKTpa
W3IIYYEHUs) 110 OMHUCAHUIO UX XapAaKTEPHBIX CBOICTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (U3UYECKUX  SBJICHUH B
OKpyXaroleM Mupe (B TOM 4YHucie (PU3NYECKHUE SBICHHS B TMPUPOJIE:
MPWINBKI U OTJIUBBI, IBMKEHUE MIaHeT COMHEYHOU CUCTEMBI, PEAaKTUBHOE
JBIDKCHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB IKHUBOTHBIMH,
3EMIIETPSCEHUE, CEUCMUYECKHE BOJIHBI, LIYHaMH, 53XO, IBETa TEll,
ONTUYECKHE SIBICHUS B TPHUPOJAE, OMOJIIOrMYECKOe IEHCTBHUE BHIIUMOTIO,
yIbTPaUONETOBOTO U PEHTTEHOBCKOIO H3JIYyUYEHHH, €CTECTBEHHBIM
PaIMOAKTUBHBIN (OH, KOCMUYECKHE JIy4d, PaJUOAKTUBHOE H3IyYCHUE
MPUPOJHBIX MHWHEPAJIOB, [EWCTBUE PANMOAKTUBHBIX M3JIyYEHUN Ha
OpraHW3M YEeJIOBEKa), MPU ATOM NEPEBOAUTH NPAKTUYECKYIO 3a/adyy B
y4eOHYI0, BBIAENATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (U3UYECKUX
SIBJICHUIA;

OIMKCHIBATh U3yUYEHHBIE CBOMCTBA TeN U (PU3UYECKUE SBJICHHS, UCTIOIb3Ys
busznuecknue BENWYUHBI (CPEOHSIE W MTHOBEHHAs CKOPOCTh Tela TpHU
HEPAaBHOMEPHOM JBWXKEHHH, YCKOpPEHHUE, NEepeMelleHue, MyTh, YIJioBas
CKOpPOCTh, CHUJIa TPEHHUs, CUJa YIPYrOCTH, CHJIa TSKECTH, YCKOPEHHE
CBOOOJHOTO TAJeHusl, BeC Tela, HUMIOYJIbC Tela, HWMIIYJIbC CHUJIBI,
MexaHu4eckass paboTa W MOIIHOCTb, TOTEHIMANIbHAS DHEPrus Teda,
MOJHATOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUANIbHAS HHEPTUSl CKATOU
MPYKUHBI, KHUHETUYECKAs] SHEpPrus, IOJHASI MEXAHUYECKas JHEprus,
MEepHOJ ¥ YacToTa KojieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETAa, MOKAa3aTelb MPETOMIIEHUS CPENbl), MPU ONMUCAHUU
MpPaBUJIBHO TPaKTOBAaTh (U3UYECKUN CMBICI HCMOJIb3yEMbIX BEJIUYUH,
0003HayYeHUs1 U €IUHULIBI (PU3NUYECKUX BEIUYUH, HAXOJIUTHb (HOPMYIIBI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEIMUYMHY C JIPYTUMH BEIUYMHAMM,
CTPOUTH IpapUKy U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIUYUH;
XapakTepu3oBaTh CBOMCTBA TeJ, (U3MYECKHE SBJICHUS U MPOLECCHI,
UCIIONb3Yys 3aKOH COXPAaHEHUs SHEPryH, 3aKOH BCEMUPHOIO TATOTEHUS,
NPUHLHUI CYNEPHO3ULUMUA CWJI, HPUHIUII OTHOCHUTENIbHOCTH ['anumes,
3aKOHbl HBIOTOHA, 3aKOH COXpAaHEHUS MUMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPEJTOMIICHHS CBETA, 3aKOHBI COXPAHEHUS 3aps0BOT0 U MacCOBOT'O UHCET



NP SIEPHBIX PEAKUUAX, MNPU ATOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alHUCBhIBATh €r0 MATEMAaTHUUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3NYECKHE MPOIECCHl M CBOWCTBA TEl, B TOM 4YHUCIE U B
KOHTEKCTE CUTyaluil NPAKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBISABIATH
NPUYUHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX
IaroB ¢ OMnopod Ha 2-3 W3Y4YEHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHM,
bu3nYecKuX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiaTth pacy€THble 3amayd  (OMHMparolIiecss Ha CUcTeMy u3 2-3
ypaBHEHUI), UCTIONb3YSl 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (U3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3aJa4M 3alMChIBATH KpPATKOE
YCIIOBHUE, BBISBISATH HEIOCTAIONIME WM W30BITOYHBIE JTaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE VISl PELIECHUs, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAIMCTUYHOCTh IMOJYYEHHOTO 3HAYeHUS (U3HUECKOU
BEJINYUHBI;

pacno3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXKHO PEMIUTh NOpPH MNOMOUIU
(U3HYECKMX METOAOB, HCIOJNb3YS OMNHMCAHUE HCCIEI0BAaHUSA, BBIACIATH
MIPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBAaTh MPABWIBHOCTh TMOPSAKA
IIPOBEICHHUS  MCCIIEOBAaHMsA, JI€JIaThb  BBIBOJABI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOAEHHI U OIBITOB;

NPOBOJUTH OMBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBJICHUUA WIH
bu3znueckux CBOMCTB Ten (M3ydeHHe BTOPOro 3akoHa HbioTOHa, 3akoHA
COXpaHEHHUSl PHEPruM, 3aBUCHUMOCTh Ieproja KojieOaHuW MpPYKMHHOTO
MasTHUKAa OT MAacChl Ipy3a U *KECTKOCTU MPYKUHBI U HE3aBHCUMOCTH OT
aMIUTUTYIbl MaJIBIX KOJICOaHUH, MPSIMOINHEMHOE pacIPOCTPAHEHHUE CBETA,
pasiiokeHre Oenoro CBeTa B CHEKTP, U3YyYEHUE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWMCTB H300pa)keHHsl MpeaMera B coOuparomien
JUH3€, HAOJIIOJEHUE CIUIOMIHBIX M JMHEHYaThIX CHEKTPOB H3IIyUYECHHS):
CaMOCTOSITEJIbHO ~ COOMpaTh  YCTAHOBKY U3 U30BITOYHOTO Habopa
o0opyaOBaHUs, OINUCHIBAaTH  XOJI OMNbITAa W  €ro  pe3yJabTaThl,
(OpMyIMpPOBATH BHIBOJBL,

MPOBOJUTH MPU HEOOXOJIMMOCTH CEPUI0 MPSIMBIX U3MEPEHUM, ONpeaesiss
CpelHee 3HaueHHe U3MepseMOM BeJIWYUHBI ((POKYCHOE paccTosiHuE
coOuparolieii JUH3bI), OOOCHOBBIBATH BBIOOp crmocoba U3MEpEeHHUs
(u3MepuUTenbHOro npudopa);

NPOBOJUTh HCCIIEJOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYHUH C
UCIOJIb30BAaHUEM MPSMBIX HU3MEPEHHM (3aBUCUMOCTH IMYTH OT BPEMEHHU
IpU PAaBHOYCKOPEHHOM JBHXEHHHM O€3 HadyaJbHOM CKOpPOCTH, Mepuoja
KoJIeOaHUII MaTeMaTHYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIJla MaJeHUs W yria MpeloMJIeHHus OT yria



najcHus): IUIAHUPOBAaTh HCCIAEAOBAHHE, CaMOCTOSATEILHO COOMpAThH
YCTaHOBKY, (DUKCHpOBaTh pe3yJbTaThl MOJYyYEHHOW 3aBUCHMOCTH
(bU3UYECKUX BEIWYUH B BHUAE TAaOMWIl M rpadUKOB, JI€JaTh BBIBOIBI I10
pe3ysbTaTaM HCCIICIOBaHUS;

MPOBOJUTh KOCBEHHBIC HW3MEPCHHS (U3MYECKUX BEIHYUH (CPETHSSA
CKOpPOCTh M YCKOPEHHE Tella TMpPU PABHOYCKOPEHHOM JIBI)KCHHH,
YCKOPEHHE CBOOOTHOTO TMaJieHUs, XECTKOCTh MPY>KUHBI, KOA(DPHUITMEHT
TPEHUS CKOJBKCHHUS, MEXaHWdeckas padoTa W MOIIHOCTh, 4YacToTa M
nepuoy KoieOaHWK MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHHUKOB,
ONTUYECKAasl CHJIa COOMpAIONIeH  JIMH3BI, PATUOAKTUBHBIN  (OH):
IUTAHUPOBATh HW3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATH U3MEPEHUs, CICAYs MPEIIOKCHHOW MHCTPYKIIMH, BBIYUCISATH
3HAYCHHE BEIMYMHBI U aHATM3UPOBATH MOYUYCHHBIE PE3YNIBTATHI C YIETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPEHHA;

COOMIOIaTh TIpaBMiIa TEXHUKU O€30MaCHOCTH TpU padoTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKU W3YyYEHHBIX (DU3UUIECKUX MOJICICH:
MaTepHallbHasi TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEHYHBIH HCTOYHUK
CBETa, JIy4, TOHKAas JIMH3a, IUTAHETapHAs MOJENh aToMa, HYKJIOHHas
MOJIeTTb AaTOMHOTO SI/Ipa;

XapaKTepH30BaTh MPHUHIMIBI JIEHCTBUS HW3yUYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HMX OMUCaHud (B TOM 4YHUCIE:
CIIUIOMETpP, JATYMKH TIOJOKCHUS, PACCTOSHUS W YCKOPEHHS, paKeTa,
9XOJOT, OYKH, IEepPUCKOI, (oToamnmapar, ONTHYECKHUE CBETOBOJIHI,
CTHIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), HCIONB3ysl 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SABJIECHUH MW  HEOOXOAuMble  (PU3UUYECKHE
3aKOHOMEPHOCTH;

UCTIOJIB30BaTh CXEMbI M CXEMATHUHBbIE PUCYHKH M3yYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOJOTHMUYECKUX MPOIECCOB
IpU pENICHUH YYeOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B IIJIOCKOM 3€pKajie U COOMpAroUIeil JINH3E;
OPUBOAUTH  TMpUMEpPhl  (HAXOAWTh HWHPOPMAIMIO O  MIpHUMEpax)
MPAKTUYECKOTO HCIONb30BaHUS (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecriedeHnst 0€30MacHOCTH TPU oOpaIrieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHUS 3J0POBBSI U COOJIOICHHSI
HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPYIXKAIOIICH cpere;

OCYIIECTBJISITh TMOUCK HHPOpMANUU (PU3UYECKOTO COJEpKaHHUS B
HNuTrepHere, caMOCTOATENbHO (HOPMYITUPYS MOMCKOBBIN 3aMpOC, HAXOAUTh



MyTH OINpEAeseHUs JOCTOBEPHOCTH MOJYYEHHOM MH(OpMAIMu HAa OCHOBE
MMEIOINXCS 3HAHUM U TOTIOJTHUTEIbHBIX NCTOYHHKOB;

UCIIOJIb30BaTh MPH BBINOJIHEHWN Y4YEOHBIX 3aJlaHUNl HAyYHO-TIONYJISPHYIO
JUTEpaTypy (PU3NYECKOro COAEP)KAHUS, CIPABOYHBIE MaTepHUabl,
pecypcesl cetn MIHTEpHET, BiIaieTh NpuéMaMyi KOHCIIEKTUPOBAHUSA TEKCTA,
npeodpazoBaHusl UHPOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
cO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha OCHOBE
uH(pOpMaIlMM W3 HECKOJIbKUX HCTOYHUKOB (PU3UYECKOrO COJEpKaHus,
MyOJIMYHO MPEJCTABIATh PE3YbTaThl MPOEKTHON WU UCCIEA0BATENbCKON
JNEATEIIBHOCTH, NPU  3TOM TIPaMOTHO  HCIOJIb30BaTh  M3YYEHHBIN
NOHATUWHBIN amnmapar Hu3y4yaemoro pasaena (U3UKH U COIMpPOBOXKIATH
BBICTYIJICHUE TMpE3eHTalell ¢ Yy4€ToM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoasubie  IlpakTuueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pa3nea 1. @u3nka u e€ posib B O3HAHUM OKPY/KAIOIIEr0 MUpPa
bu6nunorexa [IOK
1.1 ) - 2
M3HKa © Hayka O HpHpoae https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
MBHACCKHE BEMIHAMHBL https://m.edso00.ru/7f416194
bu6nuorexa LIOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO]] TIO3HAHUS https://m.edsoo.ru/7fA16194
Hroro no pazueny 6
Pa3nen 2. [lepBoHayaibHble CBEI€HHS O CTPOEHUH BelleCTBA
bubnuorexa [IOK
2.1 1
CTpoenne peuiecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHUE M B3aUMOJICMCTBUE YaCTHI] 5 1 bu6mmoreka [IOK
' BEIECTBA https://m.edso00.ru/7f416194
bu6mmoreka [IOK
2.3 ArperaTHbIe COCTOSIHUSI BEIIECTBA 2 httos://m.edsoo.ru/7f416194
Htoro mo pazneny 5
Pa3nen 3. J/IBu:xeHMe U B3aUMOoOeiicTBHE TeJl
bu6mmoreka [IOK
31 Mexanmrieckoe ABHkeHHE 3 https://m.edso0.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 1 bu6nuorexa [IOK



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 [IOK

33 Cuna. Bupt cut 14 2 https://m.eds00.ru/7f416194
Wroro no pazneny 21
Paznen 4. /laBiienue TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubmuorexa [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2 JlaBienne KuaKocTH > https://m.edso0.ru/7f416194
bu6nmoreka [IOK
4.3 ATMOChepHOE MaBICHHC 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Htoro mo pazneny 21
Pa3nea 5. Pa6ora u MoIHoOCTh. JHEpPrus
bu6mmoreka [IOK
>1 Pabora u monmocTs 3 1 https://m.eds00.ru/7f416194
bu6nuoreka [IOK
52 Hpoctte MexarH3MEI > L https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexanueckas sHeprits 4 . https://m.edsoo0.ru/7f416194
Hroro no pazgeny 12
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | Ilpakrnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypchbl
Pa3nen 1. TemoBble siBjieHUs
. bu6nmoreka [IOK
11 Crpoenue u cBOHCTBA BemecTsa ! https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
12 Tenmosste mponeccot 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DilekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DnexTpuueckue 3apsaabl. 3apsLKEHHBIE Tela 7 1 bubmmorexa [LIOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [TocTosIHHBIN NEKTPUUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
Bbu6muoreka [IOK
2. M 1 1.
3 ATHITHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 IJIeKTPOMATHHTHAs MH/IYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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 KVIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaunmeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/m P Konrpoabusie | Ilpakrnyeckue (mupp )
NMporpaMMmbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoTbI
pecypchbl
Pa3jnen 1. Mexanuveckne siBJeHUSA
11 MexaHn4eCcKOe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIMCAHUS https://m.edso0.ru/7f41a4a6
but6mmoreka [IOK
1.2 B 7 20 1 3
SAMMOACHCTBHE TeT https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 3
AKOHEI COXpACHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannveckue Kojae0aHusl M BOJHBI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHHHCCKHC KOMCOAHIA https://m.edsoo.ru/7f41a4a6
Bbu6muoreka [IOK
2.2 M .3 8 1 3
CRAHHACCIHE BOJHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pasjen 3. DileKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMArHUTHOE MOJIE U 6 5 bu6mmoreka [IOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3znen 4. CBeToBbIE ABJIEHHSI
4.1 3aKOHBI paclpoCTpaHEHMsI CBETA 6 2 bubnuorexa LIOK



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

but6mmoreka [IOK
4.2 JIMH3BI ¥ OITUYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
4.3 Pasnoxxenue 6eoro cBeTa B CIIEKTP 3 2 htts://m.edsoo.ru/7fALada6
Htoro no pazneny 15
Pa3nea 5. KBaHToBbIe SIBJIeHUS
bubmuorexa [IOK
51 Hcnyckanue u MorioneHue CBeTa arToMoM 4 1 httos://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 CTpocHie aToMHOro sfpa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
) s 7 1
5.3 JepHBIC PEaKIINU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpuTEIbHO-00001IAOINIT MOYJIb
6.1 [ToBTOpeHME 1 0000IIEHNE CONCPIKAHUS 9 5 bu6mmorexa [IOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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HNOYPOYHOE IIVTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabnsbie
padoTsI

IIpakTH4eckune
padoThI

JlaTa
MJIaH

Jara
paxr

JIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl

®u3nka — Hayka O IPUPOJE.
SIBrieHus IpUpOABL.
®uznueckue sBICHUs

Mexanndeckue, TeIIOBEIE,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BEITUUYNHBI U UX
u3MepeHue

Ypoxk-uccienoBaHue
"N3mepenue TemnepaTypbl
IIPYU IOMOIIH JKUJAKOCTHOTO
TEPMOMETpa U AaTYUKA
TeMieparyps!"”

Kak ¢usuka u apyrue
€CTECTBEHHbIC HAYKU U3Y4alOT
MIPUPOY.
EcrecTBeHHOHAYyUYHBI METO/T
no3Hanusa. Onucanue
(bU3NIEeCKUX SBICHUH C
IMIOMOIIBI0 MOJAEICH

bu6nmunorexa LIOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccienoBaHue



https://m.edsoo.ru/ff09f72a

"I[IpoBepka rurnoTe3sl:
JaJIbHOCTH I10JIETA [IapHUKa,
IYLIEHHOTO FOPU30HTAJIBHO,
TeM OOoJblIe, YeM OOJIbIIe
BbICOTA ITycKa"

Crtpoenue BemecTBa. ONBITHI,

7 OKa3BIBAIOIINE TUCKPETHOE bubmorexa HOK
g He Jmekp https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIIECTBA
8 JIBr>keHNE YacTHIl BEIISCTBA bubmorexa LOK
Hsett https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OMbITbI
9 10 HAOIIOEHUIO TEILUIOBOTO
pacuIupeHus Ta30By
10 ArperaTHble COCTOSTHHS
BEIIlECTBA
KonTponbhas pabora
11 «ATOMHO - MOJIEKYJISIPHOE bubmorexa LOK
4 | P https://m.edso0.ru/ff0a0378
CTpOCHHE BEIIECTBA
MexaHnueckoe OBUKECHHUE.
12 PaBHOMEpHOE U bubmmorexa [JOK
p https://m.edsoo.ru/ff0a05c6
HEPAaBHOMEPHOE JIBIKEHHE
13 CxopocTtb. Ennnuiist bubmuoreka [IOK
CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer mytu u BpemeHun bubnmnoreka [JOK
JBIOKCHUS https://m.edsoo.ru/ff0a0ae4
HNuepuud. 3aKoH HHEPLIUU.
P . P bubmuorexa [IOK
15 BsaumozmelicTBue Tel Kak

IIpUiYrMHa U3MCHCHHUA CKOPOCTHU

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
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JABHXXCHHSA TCJI

16

IImoTHOCTE BeliecTBa. Pacuer
Macchel M1 00beMa Telia 1o ero
IUIOTHOCTH

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a0fee

17

JlaGopaTopHas pabota
«Omnpenenenre MIOTHOCTH
TBEPIOTO TEIIA»

18

Pemenue 3amau no reme
"[TIimoTHOCTH BemecTna"

but6mmoreka [IOK
https://m.edsoo.ru/ff0al23c

19

Cua Kak xapakTepuCTHKA
B3aumojencTBus Ten. Cuna
ynpyroctu. 3akoH I'yka

20

JlaGopaTopHas paboTa
«M3ydenue 3aBUCUMOCTH
pacTsbkeHus (aegopmarim)
IIPY’KUHBI OT IIPUIIOKEHHON
CHJTBI»

21

SIBnenune tarorenusa. Crna
TSHKECTHU

22

CBsi3b MEX]Y CHIION TSKECTH
U Maccoi Tena. Bec tena.
Pemienne 3a1a4 mo reme
"Cuna tsxectn"

bubmmorexa LIOK
https://m.edsoo.ru/ff0al778

23

Cuna TsKecTH Ha IpyTux
mianerax. @u3ndecKue
XapaKTEPUCTUKHU IIJIaHET

bub6mmoreka LIOK
https://m.edsoo.ru/ff0al502

24

Msmepenne cun. Jlunamomerp

bu6nmunorexa LIOK
https://m.edsoo.ru/ff0al8cc



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc

25

Bec tena. HeBecomocTh

bu6nmorexa LIOK
https://m.edsoo.ru/ff0al778

26

CnoeHnue 1ByX cui,
HaIpaBJIEHHBIX 110 OJTHOM
npssMoil. PaBHoiecTBYyrOIAs
CHII

butmmoreka [IOK
https://m.edsoo.ru/ff0ala70

27

KonTponbhas pabora
"PaBHoneiicTByromas cuin"

28

TpeHue CKONbKEHHs U TPEHUE
nokosi. TpeHue B Mpupojae u
TEXHHUKE

bu6nmmorexa LIOK
https://m.edsoo.ru/ff0alb9c

29

JlaboparopHas paboTa
«3yueHne 3aBUCUMOCTH
CHJTBI TPEHUS CKOJIBKEHHUSI OT
CHUIBI JIABJICHUS M XapaKTepa
COIIPHUKACAIOIINXCS
IMOBEPXHOCTEMN»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemrenne 3amag Ha
onpeieNICHUe
PaBHOJAECHCTBYIONIEH CHJITBI

31

Pemenue 3amad mo Temam:
«Bec Tenay, «I'paduueckoe
n3o0paxkeHue cum, «CHIb,
«PaBHOZIEMCTBYIOIIAS CHUIT»

bubmmorexa LIOK
https://m.edsoo.ru/ff0alde0

32

KonTponbhas pabora o
TemaM: «MexaHn4eckoe
nBUXKeHHe», «Macca,
IJIOTHOCTHY, «Bec Tenay,
«I"padmyeckoe nzobpakeHne



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

CHII», «Cue»

JaBnerune. CiocoObl

33 MEHBIIECHUS U VBEJIUYCHUS Bubmiorexa ITOK
y M https://m.edsoo.ru/ff0a20a6
TABJICHUS
JlaBiieHue ra3a. 3aBUCUMOCTD
34 aBJIEHMA raza oT 00béMa bubmmorexa [OK
A ’ https://m.edsoo.ru/ff0a2376
TeMIIePaTypbl
[lepenaua naBnenus
35 TBEPABIMU TEIAMHU, bubmunorexa IHOK
JKUIKOCTSIMH Y Ta3aMH. 3aKOH https://m.edsoo.ru/ff0a25b0
Tlackansa
JlaBineHue B )KUIKOCTH U rase,
36 BBI3BAHHOE JIEMCTBUEM CHIIBI Bubmaorexa ITOK
a https://m.edsoo.ru/ff0a2718
TSKECTHU
Pemrenue 3agad mo reme
37 «/laBneHue B )KUJIKOCTU U brbamorexa [HOK
A https://m.edsoo.ru/ff0a2826
raze. 3akoH Ilackams»
bu6nmmorexa LIOK
38 Coo0
OODTHAIOTIHECA COCY B https://m.edsoo.ru/ff0a2970
39 I'mapaBnuueckuii mpecc bubmorexa LIOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopmHeBon
SKUIKOCTHBIA HACOC
AtMocdepa 3emmn. [IpuanHb
CVYILIECTBOBAHUS BO3 HOU
T AV bubmuorexa [IOK
41 000JIOYKHU 3EMITH.

3aBUCUMOCTB aTMOC(EepHOTO
JaBJICHUSI OT BBICOTHI HaJl

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

YpOBHEM MOPS

42 Bec Bo3nyxa. AtmochepHoe bu6mumorexa [IOK
JTaBJIICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMmocdepHOro bubmmoreka [IOK
nasnenus. Oneit Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EepHOTrOo
44 aBJICHHUS OT BBICOTHI Ha, bubmorera [JOK
A A https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPSI
bapomeTp-anepon.
45 ATII)VIOC(I): Hoep aBi['IeHI/Ie Ha bubmmorexa LIOK
pHoe i https://m.eds00.ru/ff0a2fca
Pa3IUYHBIX BBICOTAX
46 Pemenue 3agau mo teme "
AtMocdepHoe naBieHue"
JleWcTBue KUIKOCTH U T'a3a Ha
a7 mor €HHOC B HUX TEIIO brbmorera [JOK
Py ' https://m.edso0.ru/ff0a3276
ApxumenoBa cuiia
JlaboparopHas paboTa
«Omnpenenenue
48 BBITAJIKMBAIOIICH CHIIBI brbmorera [JOK
. Iil ’ https://m.edsoo.ru/ff0a33fc
NEHCTBYIOIICH Ha TEJO,
MOTPYKEHHOE B )KHUIKOCTh)
JlaGopaTopHas paboTa 1mo
TeMe «ccienoBanue
49 3aBUCHMOCTH Beca Teja B BOJIE bubmorera [JOK
. N https://m.edsoo.ru/ff0a3514
0T 00bEMa OTPYKEHHOH B
JKUJKOCTh YaCTH TeJa»
bu6 OK
50 [TnaBanue Tea nommoreka [

https://m.edsoo.ru/ff0a3a96



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

o1

JlaGopaTopHas pabota
"KonctpynpoBanue
apeoMeTpa Win
KOHCTPYMPOBAHHE JIOJKU U
onpeaeneHue eé
rpy3onoabéMHOCTH"

52

Pemenne 3amad mo Temam:
«IInaBanue cynos.
BosnyxomnnaBanuey,
«/laBneHue TBEpABIX TE,
JKHIKOCTEH B Ta30B)

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a3654

53

KonTponbHas padbora 1o teme
«/laBiieHHEe TBEPABIX TE,
JKUOIKOCTEN U
razoB»/Bcepoccutickas
IpoBepoyHasi paboTa npu
MIPOBEJICHUU C
HCII0JIb30BAaHUEM KOMIIBIOTEPA

54

Mexannueckas pabota

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3f82

55

MomnocTs. EnuHUIE
MOIITHOCTH

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a3f82

56

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOil Ipu
noanéMe 1o Jiectauie"”

57

IIpocteie MexaHu3MBbl. Ppruar.
PaBHOBecue cui Ha peryare

58

Prruaru B TeXHHKE, OBITY U
npupoje. JlabopatopHas

0.5

bub6mmoreka LIOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

pabota «lccnenoBanue
YCJIOBHI paBHOBECHS phlyara

59

Pemenue 3amay mo reme
«YCI0BUSL PABHOBECHS
pbryara

bubnunorexa LIOK
https://m.edsoo.ru/ff0a48a6

60

Koaddunument nonesnoro
JICUCTBUSI MEXaHU3Ma.
JlaboparopHas paboTa
«M3mepenne KII/I HaknoHHOM
IIJIOCKOCTU»

0.5

61

Pemrenue 3agad mo reme
"Pabota, momuocTs, KIT/1"

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

62

Mexanuyeckast SHEprusl.
Kunetnueckas u
MOTEHITUATbHAS YHEPTHS

bubmuoreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUS
MEXaHUYeCKOI sHeprun

bu6nmmorexa LIOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT 10 TeEME
"DKcnepuMeHTAIbHOE
onpeJieICHUE N3MEHEHUSI
KHUHETUYECKOM 1
MOTEHIMAIbHON SHEPTUU IIPU
CKaThIBAaHMH TEJa I10
HaAKJIOHHOM INIOCKOCTH"

65

KonTponbHas padbora o teme
«PaboTa 1 MOLTHOCT.
Oueprusi»/Beepoccuiickas
MpoBEpOYHas padoTa npu
MIPOBEICHUH Ha OyMaKHOM



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

HOCHUTCIIC

66

[IpomexxyTouHas arrecTauus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4ee6

67

PezepaHslii ypok. Pabora ¢
TekcTaMu 110 Teme "JlaBimeHue
TBEPJBIX T, )KUJIKOCTEH U
razoB"

bu6mmorexa LIOK
https://m.edsoo.ru/ff0a4ffe

68

PezepaHslii ypok. Pabora ¢
TekcTaMH 1o TeMe "Pabora.
MouHocTtbs. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68

12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoaunuectBo yacos DJIeKTPOHHbBIE
Ne Hara ara undposbie
Tema ypoka Kontpoabnbie | IlpakTHueckue A
n/n Bceero IJIAH dakr o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl

OCHOBHBIE TIOJIOKECHHSI

1 MOJIEKYJIIPHO-KUHETUYECKON 1 bub6mmorexa [LIOK
TEOPUHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS

5 Macca u pa3mep aTOMOB U 1
MOJIEKYIT
Mogenu TBEpIOro, )KUIAKOIO

3 1 Ta3000 asgoro C’OCTOSIHI/II‘/’I 1 bubmmorexa [IOK

P https://m.edsoo.ru/ff0a540e

BEILIECTBA
OObsicHeHHEe CBOMCTB
TBEPAOTO, )KUAKOTO U

4 ra3000pa3HOro COCTOSTHUHN 1
BEILIECTBA HA OCHOBE
MOJI0KEHUN MOJIEKYJISIPHO-
KHMHETUYECKOU TEOPUH

5 Kpucrannuueckue u 1 bubnuorexa [IOK
amop(HbIe Tena https://m.edso0.ru/ff0a5800
CmauuBaHue 1

6 KaIlMUISIPHOCTD 1 bubamorexa [IOK

p ' https://m.edso0.ru/ff0a5530

IloBepXHOCTHOE HaATsKEHUE

7 Temnnosoe pacmupeHue u 1 bubnnoreka [IOK

CXKXaTHuc

https://m.edsoo.ru/ff0a5a26



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

Temnepatypa. CBs3b

TeMIIEpaTypbl CO CKOPOCTHIO

Harp€BaHuA TCJla U
BBIACIACMOIO UM IIpH

8
TEIUIOBOTO JIBMKEHUS
YaCTHIL
BHyTpeHHsis sHEprus.
9 CriocoObI M3MEHEHUS bubmmorexa LIOK
N https://m.edso0.ru/ff0a5¢c60
BHYTpPEHHEH SHEPTUH
10 Konrponsnas padora bu6mmoreka [IOK
«Buzsl Tennonepenayn» https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHus
"IIpakTueckoe
11 HUCTIOIb30BAHUE TETIOBBIX bubmuorexa [JOK
CBOMCTB BEIIIECTB U https://m.edsoo.ru/ff0a65c0
MaTEpHUAaIOB B LIETAX
aHeprocoepekeHus "
12 KonuuecTBO TEIIOTHI. bubmuoreka [IOK
VY ienbHas TEIIOEMKOCTh https://m.edso0.ru/ff0a6976
YpaBHEHHE TEIIIOBOTO
13 Oamanca. TermmooOMeH u bubamorexa [IOK
' https://m.edsoo.ru/ff0a7088
TEIJTIOBOE PaBHOBECHUE
JlaGoparopnas pabota
"HccmenoBaHue IBIEHUS
14 TEII000MEeHa MPHU bubsmorexa [IOK
P . https://m.edsoo.ru/ff0a6a98
CMEITUBAHUH XOJIOTHOU U
ropsiuei BobI"
Pacuer konnuecTBa
15 TEIUIOTHI, HEOOXOIUMOTO ISt



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

OXJIAXKJACHHUHU

JlaGoparoprast pabota

16 "Onpenenenne yaeiIbHOM bubmorexa LOK
ped 1 Y https.//m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
17 DHeprus TOIUIUBA. Y IeJbHas bubnmoreka [JOK
TEIIOTa CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBiieHue u OTBEpACBaHUE
18 KPUCTAIUIMYECKUX TEIL. bubmuoteka [IOK
VY enapHas TEIoTa https://m.edsoo.ru/ff0a71d2
[LIABJIEHUS
JlabopartopHnast pabota
19 "Onpenenenue yaeabHon bubmmorexa [OK
pe e ; https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IIJIaBJICHUS JIba
20 [Tapoo6pa3oBanue u bubnmoreka [JOK
KoHeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenwne. Y gensHas teriora
napooOpazoBaHus U
21 KOHJIEHCAILIUU. 3aBUCHUMOCTD bubmorexa LOK
a TQH. https://m.edsoo.ru/ff0a786¢
TEeMIIePaTyphl KUTICHHSI OT
aTMoc(hepHOTro JaBICHHS
BraxxHocts BO3ayXa.
JlaGopaTtopHnast pabota
29 "OLDEICTCHHE but6mmoreka [IOK
b o https://m.edsoo.ru/ff0a7628
OTHOCHUTENBLHOHN BIAKHOCTH
BOo3yxa"
Pemnienue 3agad Ha
23 ompe/eNIiCHUE BIKHOCTH

BO3/TyXa



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

24

[TpuHIIUTIE paOOTHI
TEIIOBEIX JIBUTATEIICH.
ITapoBas TypOuHa.
JlBurarenb BHYTPEHHETO
CTOpaHus

25

KII/JI TermoBoro aBuraters.
TGHJIOBI)IG JOBUTATCIIN U
3alIUTa OKPYKAIOLIEH CpeIbl

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKkoH COXpaHCHHUA U
MNpeBpalICHUA DHCPIUH B
TEIJIOBBIX IIpoHeccax

27

IloaroroBka K KOHTPOJIBLHOU
pabote o Teme "TennoBsie
sBieHus. Mi3mMenenue
arperaTHbIX COCTOSTHUI
BeliecTa"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a83f2

28

Konrponsnas padora o
TeMe "TeroBble sSIBJICHUS.
N3menenune arperaTHbIX
COCTOSIHUM BemecTna"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

DOnektpuzanus Ten. [[Ba pona
ANEKTPUIECKUX 3apSAI0B

30

Ypok-uccienoBaHue
"DnexTpuzanus Tel
MHIYKIUEH U IPU
CONPUKOCHOBEHUU"

31

Bzaumonerictaue
3apsKEHHBIX TEJ. 3aKOH
Kynona

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

32

DJIEKTPUYECKOE TI0JIE.
HampsxenHocTs
ANEKTPUYECKOTO MOJIS.
[TpuHuMn cynepno3sunuuu
ANEKTPUYECKUX MOJIEH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snekTpudeckunx
3apsAA0B. DJIeMEHTapHBIN
3apsin. CtpoeHue aTtoma

34

[IpoBOogHUKY U
TUDJICKTPUKU. 3aKOH
COXpaHEHHUS IECKTPUIECKOTO
3apsa

bubmnorexa IHOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3amau Ha
MPUMEHEHNE CBOICTB
AIEKTPUIECCKUX 3aPSI0B

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a90cc

36

DNEeKTPUUYECKHH TOK,
YCIIOBUSA €T0
cyuiectBoBaHus. McTouHMKH
AJIEKTPHUYECKOTO TOKA

but6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4

37

JIeHCTBHS 2IIEKTPUYECKOTO
TOKa

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a96b2

38

KonTponbhas pabora
"JlelicTBUE AIEKTPUUECKOTO
T0JIs1 HA TIPOBOJIHUKH U
TUAJIEKTPUKA"

39

DNEeKTpUUECKUN TOK B
MeTajlax, KUIKOCTAX U
rasax

bubnunorexa LIOK
https://m.edsoo.ru/ff0a9838



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

40

DnexTpuueckas Lemb U e€
COCTaBHBIC YaCTU

41

Cuuna Toka. JJaboparopHas
pabota "M3mepenue u
peryiaupoBaHue CUIIbl ToKa"

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0a8bd6

42

DNeKTprUYECcKoe
HanpsbkeHue. Bonstmerp.
JlaGoparopnast pabota
"N3mepenue u
perynupoBaHue
HanpsHKeHus"

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a%e14

43

CormpoTtuBiienue
IIPOBOJIHUKA. Y I€IILHOE
COINIPOTHBIICHHUE BEILECTBA

bu6nunorexa LIOK
https://m.edsoo.ru/ff0aa738

44

JlaGopaTtopHnast pabota
"3aBUCUMOCTD
ANMEKTPUIECKOTO
COIIPOTHBIICHUS IPOBOTHUKA
OT €T0 JUTHHBI, TUTOIIA/INA
MOTIEPEYHOTO CEYCHUS U
Marepuana'

bubnunorexa LIOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTb CUJIbI TOKA OT
HanpspbkeHud. 3akoH OMa
IUISL y4acTKa [enu

bu6nunorexa LIOK
https://m.edsoo.ru/ff0aa44a

46

JlaGopaTtopHnast pabota
"UccnenoBanue
3aBHUCHUMOCTH CHJIBI TOKA,
WAYIIETO Yepe3 PEe3UCTop, OT
COINIPOTHBIICHUS PE3UCTOPA U

bubnunorexa LIOK
https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

HanpsbKeHus Ha pe3uctope”

47

IlocnenoBaTenbHOE U
napauielIbHOe COeIMHEHUS
MIPOBOJIHUKOB

48

JlaGopaTopHnast pabota
"IIpoBepka mpasuiia
CJI0KEHUs HANIPSKEHUN ITpU
MIOCJIEZIOBATEILHOM
COEJINHEHUH JIBYX
pe3uctopon”

bubmuoreka [IOK
https://m.edsoo.ru/ff0aaa58

49

JlabopaTtopHnast pabota
"IIpoBepka npaBuia ass
CHWJIBI TOKA TIPH
napaaielbHOM COSAMHEHUN
pe3ucropon”

bu6nunorexa LIOK
https://m.edsoo.ru/ff0aadle

50

Pemrenue 3agad Ha
IpUMeHeHHe 3aKoHa OMa
JUTSL pa3JIMYHOTO COEAMHEHUS
MPOBOJHUKOB

but6mmoreka [IOK
https://m.edsoo.ru/ff0aaf8a

51

Pabota 1 MOIIHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

bu6mmorexa LIOK
https://m.edsoo.ru/ff0ab124

52

JlaboparopHnast pabota
"Onpenenenue paboTsl U
MOIIHOCTH JJICKTPUYECKOTO
TOoKa"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0ab3e0

53

DNeKTpUUYECKHE LENU U
noTpeduTenu
JIEKTPUYECKON SJHEPTUU B

bu6nunorexa LIOK
https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

obITy. KopoTkoe 3ambikaHue

54

IloaroTroBka K KOHTPOJIBHOMU
paboTte o Teme
"DnexTpuueckue 3apsbl.
3apsKEHHBIE TENa U UX
B3aUMOIEHCTBHUA.
[TocTosiHHBIN
ANEKTpUYECKUI TOK"

bubnuorexa [IOK
https://m.edsoo.ru/ff0abd2c

55

KonTponbhas pabota no
Teme "DIEKTPUUECKUe
3apsibl. 3apsKEHHBIE Tea U
HX B3aUMOJICUCTBUA.
[TocTosiHHbBIN
AJIEKTPUYECKHUI
ToK"/Bcepoccuiickas
poBepoyHasi paboTa npu
MIPOBEACHUU C
HCIIOJIb30BaHUEM
KOMIIbIOTEpA

bubnunorexa LIOK
https://m.edsoo.ru/ffOabea8

56

IlocTossHHBIE MarHUTHI, UX
B3aUMO/I€HICTBUE

57

Ypoxk-uccienoBaHue
"N3yueHue nonei
IMOCTOSIHHBIX MarHUTOB"

bubmuorexa [IOK
https://m.edsoo.ru/ff0ac3d0

58

MarsuTHoOE II0JIE.
MarsauTHOE 110JI€ 3eMIIH U
€ro 3HaueHHEe I KA3HY Ha
3emiie

bu6nmunorexa LIOK
https://m.edsoo.ru/ff0acOba

59

OmnsIT Opcrena. MaruutHoe

butmmoreka [IOK



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

T0JI€ JIEKTPUUECKOTO TOKA
MarauTHO€ noJie KaTyIlIKHU ¢
TOKOM

https://m.edsoo.ru/ff0ac1d?2

60

[Ipumenenue
ANEKTPOMArHUTOB B
texHuke. JlabopaTtopHast
pabora "H3ydyenue aeicTBus
MarHuTHOTO TIOJIST Ha
MIPOBOJIHUK C TOKOM"

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0ac74a

61

DeKTpoIBUTATENb
IIOCTOSIHHOT'O TOKa.
Hcnons3oBanue
JJIEKTPOJABUraTeIeH B
TEXHUYECKUX YCTPOUCTBAX U
Ha TPaHCIIOpTe.
JlabopaTtopHnast pabota
"KoHcTpynpoBanue u
u3yueHue paboTbl
ANEKTpoABUraTess"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel @apazges. 3akoH
3JIEKTPOMATHUTHOMN
nHaykuuu. [Ipasumno Jlenna

63

DneKTporeHepaTop.
Crioco0slI nmostydeHus
AJIEKTPUYECKOW SHEPTUH.
DNEeKTPOCTaHIIMU Ha
BO300HOBIISIEMBIX
HUCTOYHUKAX SHEPTUU

64

[ToaroroBka K KOHTPOJIBHOM



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

pabore 1o Teme
"DnexkTpuyecKue u
MarHuTHbIE ABJIeHUS"

KonTponbnas pabora o
TeMe "DIeKTpuYecKue u
MarHUTHbIE

. but6mmoreka [IOK
65 awnenna’/Beepoccutickas ! https://m.edSO(I)l. ru/ff0acb14
IpoBepoYHasi paboTa npu
IIPOBEICHNHU Ha OYMa)KHOM
HOCHTEIIC
66 [TpomexyTouHas aTTecTanus bubmroreia LIOK
https://m.edsoo.ru/ff0accbe
PezepaHblii ypok. Pabora ¢
67 TEKCTaMH T10 TEME 1 bu6mmorexa [IOK
"I[TocTostHHBII https://m.edsoo.ru/ff0acdc6
AJIEKTPUYECKUMA TOK"
PezepeHslii ypok. Pabora ¢
68 TEKCTaMH 110 TEME 1
"MarHauTHbIC SIBICHUS"
OBIIEE KOJIMYECTBO YACOB 68 145

[10 [IPOT'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KVIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

KonTtpoabHble

Bcero
padoThI

IIpakTH4eckue
padoTbI

Jlara
IIaH

Hdara ¢gakr

DJIeKTPOHHBIE
uugpoBbIe
o0pa3oBaTejibHbIE

pecypcbl

Mexanudeckoe
JIBHYKEHUE.
MarepuanbHas TOUKa

Cucrema orcuyera.
OTHOCUTEIILHOCTD
MEXaHNYECKOTO
IBIDKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad474

PaBHOMepHOE
MPSMOJIMHENHOE
JBUYKEHUE

bubmuorexa [IOK
https://m.edsoo.ru/ff0ad19a

HepaBHomepHoe
IIPSAMOJIMHEMHOE
nerxeHue. Cpensss u
MI'HOBEHHAs1 CKOPOCTh

[IpssmonuneitHOE
PaBHOYCKOPEHHOE
JNBHKEHUE. Y CKOPEHUE

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad8d4

CxkopocTh
NPAMOJIMHEHHOTO
PaBHOYCKOPEHHOTO
nBkeHus. ['padpux
CKOPOCTH



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

JlaGopartopHnast pabota
"Omnpenenenue
YCKOpPEHUS Tella PH
PaBHOYCKOPEHHOM
JIBUKCHHUH TIO
HaKJIOHHOMN
TJIOCKOCTH"

bu6muoreka [IOK
https://m.edsoo.ru/ff0adb18

Konrponsnas pabora
«MexaHnueckoe
nBmkeHne. Cucrema
oTcuétan.CBoOomHOE
nagenue teil. ONbITh
TI'anunes

PaBHOMepHOE
JBUKECHHE T10
oKkpykHOCTH. Ilepnon
Y 9acTOTa OOpaIeHusl.
JIunelinas u yriosas
CKOPOCTH

bubmuorexa [IOK
https://m.edsoo.ru/ff0ael76

10

LlenTpocTpemMuTenbHOE
yCKOpeHue

11

[TepBrIii 3aK0H
Hprorona. Bextop
CHUJIBI

bu6mmorexa LIOK
https://m.edsoo.ru/ff0ae612

12

Bropoii 3akon
HrroToHa.
PaBHopelicTByromas
cuia

but6mmoreka [IOK
https://m.edsoo.ru/ff0ae72a

13

TpeTuit 3akoH

but6mmoreka [IOK



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

Hrrotona.
Cyneprno3unus cui

https://m.edsoo.ru/ff0ae982

Pemenue 3amau Ha

bu6muoreka [IOK

14 TPHMCHCHHE 3aKOHOB https://m.edsoo.ru/ff0aeb6c
Hrrotona
15 Cuna ynpyrocTu. bu6nmoreka [IOK
3axoH ['yka https://m.edsoo.ru/ff0aeca2
Pemenue 3amad mo
16 Teme «Cuna
YOPYTOCTHY
JlabopartopHnast pabota
17 «Om Ie): enI::HHep bubmmorera [IOK
peat https://m.edsoo.ru/ff0aee28
KECTKOCTHU TIPYKUHBD
but6mmoreka [IOK
18 CHita TpeHHs https://m.edsoo.ru/ff0af738
19 Pemenue 3agau o bubnuorexa [JOK
teme «Cuina TpeHus» https://m.edsoo.ru/ff0afa26
JlaGopaTtopHnast pabota
20 "OnpeneneHue bubmuorexa [IOK
Koa(duLeHTa TPEHUS https://m.edsoo.ru/ffOaf8be
CKOJIb)KeHHS "
Pemenue 3amau mmo
Teme "3aKOHBI BuG 1OK
noIMoTeKa
21 Hetorona. Ciia https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuiia
TpeHus"
29 Cuna TsKeCTH U 3aKOH bubmuorexa [IOK

BCEMHUPHOTO

https://m.edsoo.ru/ff0af044



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

TATOTCHUA. Y CKOpEHHUE
CcBOOOIHOTO ITACHUS

23

VYpox-koH(pepeHus
"JIBM>KEHHE TEJ BOKPYT
I'PaBUTALIMOHHOTO
nentpa (ConHeuHas
cucreMa). ['amakTukun"

24

Pemenue 3ama4d mo
TeMe "Cuia TSHKeCTH U
3aKOH BCEMHPHOTO
TATOTCHHS"

but6mmoreka [IOK
https://m.edsoo.ru/ff0af5f8

25

IlepBas kocMuueckas
CKOpOCTb.
HeBecomocTts u
Neperpy3Kku

but6mmoreka [IOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue
MaTepUaIbHON TOUKHU.
AbcomoTHO TBEpAOE
teno. PaBHoBecue
TBEPAOIO Teja ¢
3aKpEIUIEHHON OChIO
BpaleHusi. MoMeHT
cuibl. LleHTp TsxecTn

bubmuorexa [JOK
https://m.edsoo.ru/ffOafe36

27

PaBHOBecue
MaTepuaIbHON TOYKHU.
AOcomoTHO TBEpIOE
Te10. PaBHOBECHE
TBEPJIOTO TETA C
3aKpEIUIEHHON OChIO



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

BpaileHusi. MoMeHT
cwisl. LleHTp TsxecTn

28

Pentenue 3agad 1o
TeMe "MOMEHT CUIIBIL.
Lentp Tsxectn"

bu6muoreka [IOK
https://m.edsoo.ru/ffOb02b4

29

IToxroroBka K
KOHTPOJIBHOH paboTe
10 TEME
"MexaHn4ecKoe
JIBIDKCHHE.
Bzaumopelictue Ten"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b0408

30

Konrponsnas pabora
10 TEMeE
"MexaHH4ecKoe
JBHIKEHHE.
BzaunmonetictBue ten"

but6mmoreka [IOK
https://m.edsoo.ru/ffOb06ec

31

Nmmynsce Tena.
Nmnynec cunbl. 3akoH
COXPAHEHHs HUMITYyJIbCa.
Yupyroe u Heynpyroe
B3aUMOJICHCTBUE

but6mmoreka [IOK
https://m.edsoo.ru/ffOb07fa

32

Pemenwne 3agau mo
TeMe ""3aKkoH
COXpaHEHUS
uMmmyisca"

bubmuorexa [IOK
https://m.edsoo.ru/ffOb096¢

33

VYpox-koH(pepeHIus
"PeakTHBHOE
NBIKEHUE B PUPOJIC U
TeXHUKe"



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

34

Mexanuueckas paboTa
¥ MOIIIHOCTH

bubmuorexa [IOK
https://m.edsoo.ru/ffOb0a84

35

Pabora cuibl TsKECTH,
CHJIBI YIIPYTOCTH U
CHIIBI TPEHUS

bu6muoreka [IOK
https://m.edsoo.ru/ff0b0db8

36

JlabopaTtopHnast pabota
«Omnpenenenue paboThI
CUJIbI TPEHUSA [IpU
paBHOMEPHOM
JBUKCHUHU TeJla IO
FOPU30HTAIIBHOU
MTOBEPXHOCTI

37

CBs13b DHEPIUM U
paboThL.
ITorennuanpHas
SHEPrHs

38

Kunetnmueckas
sHeprus. Teopema o
KHHETHYSCKOM
SHEPTHHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0b0c32

39

3aKOH COXpaHEHUS
SHEpPIUU B MEXaHHKE

40

JlaboparopHnast pabota
«M3yuyenue 3akoHa
COXPAHCHHUS SHEPTUN

but6mmoreka [IOK
https://m.edsoo.ru/ffOb12fe

41

KonebarenbHoe
JIIBUKEHUE U €r0
XapaKTePUCTHKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b1858



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

42

3aTyxaromue
Kosie0aHus.
Beinyx1eHHBIE
Kosiebanus. Pezonanc

bubmuorexa [IOK
https://m.edsoo.ru/ffOb20f0

43

MaremaTtrueckuii u
MPYXUHHBIN MasiTHUKI

44

Ypok-uccienoBaHue
«3aBUCUMOCTD
nepuoja KonebaHuii oT
KECTKOCTHU MPY>KUHBI U
MAacchl rpy3a»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpaienue sHepruu
MIPU MEXaHMYECKHUX
KOJIEOaHUAX

46

JlaGopaTtopHnast pabota
«Omnpenenenue
9aCcTOTHI U TIEpHOJIa
KoJieOaHui
NPY>KUHHOTO
MasITHUKa»

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

47

JlaGoparopnast pabota
«IIpoBepka
HE3aBUCUMOCTH
nepuoJia KoneOaHuit
rpy3a, NOJBEIIEHHOTO
K HUTH, OT MaCCHI
rpy3a»

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

MexaHndecKre BOJIHEI.
CaoiicTBa

bu6muoreka [IOK
https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

MEXaHUYECKHUX BOJIH.
[TponosbHbIE U
MONIEPEYHBIE BOJIHbI

49

VYpox-koH(pepeHus
"MexaHn4ecKne
BOJIHBI B TBEPJIOM TEJIE.
CelicMu4eckne BOJIHbBI"

50

3BYK.
Pacnpoctpanenue u
OTpakeHUE 3ByKa

o1

Ypoxk-uccienoBaHue
"Habnronenue
3aBUCHUMOCTH BBICOTBI
3ByKa OT 4acTOTHI"

52

I'poMKoOCTB 3ByKa 1
BBICOTA TOHA.
AxycTuueckuit
pe30oHaHC

53

Ypok-koHpepeHus
"VnbTpasByk u
MHQPa3BYK B IPUPOJIE
U TeXHUKe"

bu6mmoreka LIOK
https://m.edsoo.ru/ffOb23ca

54

ITonroroska k
KOHTPOJILHOM paboTe
1o TeMe "3aKOHBI
COXpaHEHHUS.
MexaHuueckue
KoyieOaHus ¥ BOJHEI"

but6mmoreka [IOK
https://m.edsoo.ru/ffOb25f0

55

KonTponbhas pabora



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

1o TeMe "3aKOHBI
COXpaHEHHUS.
MexaHndecKHe
KoJIe0aHus U BOJHEL"

56

DneKTpOMarHuTHOE
noJe.
DNeKTpOMarHuTHBIC
BOJTHBI

bu6nmuoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

CBoiicTBa
3IEKTPOMArHUTHBIX
BOJIH

58

VYpox-KoH(pepeHIus
"xana
ANEKTPOMArHUTHBIX
BOJIH. Vcmop30Banue
3JIEKTPOMATrHUTHBIX
BOJIH JIJISI COTOBOM
cBsa3n"

but6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe6

59

Ypok-uccienoBaHue
"N3yueHue cCBOWCTB
ANEKTPOMATrHUTHBIX
BOJIH C TIOMOIIIBIO
MOOMJIBHOTO
tenedona"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2c6¢c

60

KonTponbhas pabora
«Ornpenenenue
YaCTOTHI U AJIMHBI
3JIEKTPOMArHUTHOM
BOJIHBI»



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

61

DJIEKTpOMarHuTHas
MPUPOJIa CBETA.
CxopocThb cBera.
BomnnaoBwIe cBOMCTBa
CBeTa

bubmuoreka [JOK
https://m.edsoo.ru/ff0b31d0

62

HcTouHuku cBeTa.
[IpssmonuneitHOe
pacrpocTpaHeHue
cBeTa. 3aTMEHUs
Comnuua u JIyHsl

bubmuorexa [IOK
https://m.edsoo.ru/ff0b3658

63

64

3aKOH OTpaXXEHHUsI
cBeTa. 3epkana.
Pewenue 3anau Ha
MPUMEHEHHE 3aKOHA
OTpa)keHUs CBETa
[Ipenomnenue ceera.
3aKkoH IpeJIOMJICHUS
cBeTa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb38c4

bubmuorexa [IOK
https://m.edsoo.ru/ffOb3aea

65

[TostHOE BHYTpEeHHEE
OTpa)KEHHE CBETA.
Hcnonp3oBanne
IIOJIHOTO BHYTPEHHETO
OTpa)KEHUS B
OIITHYECKHUX
CBETOBOJIAX

bu6muoreka [IOK
https://m.edsoo.ru/ffOb3c5¢c

66

JlaGoparopnast pabota
"UccnenoBanue
3aBHCHUMOCTH yTJja
MIPETIOMIICHHUS



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

CBETOBOTI'O JIy4a OT
yrja naJieHus Ha
rpanuiie "Bo3yx-

CTCKIJIO

Ypok-koHpepeHIus
"Hcnonp30BaHue
IIOJIHOTO BHYTPEHHETO

67 OTPaKEHHS:
CBETOBOJBI,
ONTUKOBOJIOKOHHAS
CBA3p"

68 JIunzel. OnTryeckas bubmuorexa [JOK
CHUJIA JIMH3BI https://m.edsoo.ru/ffOb3f2c

69 [Toctpoenue bubmmorexa [LIOK
M300pakeHUH B JIMH3aX https://m.edsoo.ru/ffOb444a
JlaGoparoprast pabota
"Onpenenenue

70 ¢boxycHOTO bubmuoreka [JOK
paccTosHUA U https://m.edsoo.ru/ff0b4206
ONTUYECKOUN CUIIBI
cobuparomieit TuH3bI"

n | b

https://m.edsoo.ru/ffOcOa7e
JIUH30BBIC TTPUOOPHI"

7 I'na3 kak ontudeckas bubmuorexa [JOK
cucreMa. 3peHue https://m.edsoo.ru/ff0b4684
VYpox-koH(pepeHus

73 "JledexTnl 3penus. Kak

COXpPaHUTH 3peHue"



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

74

Pasnosxenune 6em10ro
CBETa B CIICKT.
OnwiTel HelOTOHA.
Cnoxenue

CIICKTpPAJIbHBIX IIBCTOB.

Hucnepcus cBeta

but6mmoreka [IOK
https://m.edsoo.ru/ff0c0f4c

75

JlaGoparopnast pabota
"OnBbITHI 110
pasioxxeHuto 6exaoro
CBETa B CIICKTP U
BOCIIPUATHIO I[BETA
MIPEIMETOB TIPU UX
HAOJIIOICHUH Yepe3
I[BETOBbIE (PMIILTPHI"

bubmuorexa [IOK
https://m.edsoo.ru/ffOc0e2a

76

YpoK-IpakTUKyM
"BonHOBBIE CBOMCTBA
CBETa: TUCIEPCHs,
uHTepdepeHus u
nudpaxus"”

77

Omnwitel Pe3epdopna u
TUTaHETapHas MOJIETh
aToma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c12a8

78

[Toctynatel bopa.
Mogens aroma bopa

79

Ucnyckanne n
MOTJIOIICHUE CBETA
atomoM. KBaHTHI.
JIuneityaThie CIEKTPhI

but6mmoreka [IOK
https://m.edsoo.ru/ff0c144c

80

YPOK-IpakTUKyM

but6mmoreka [IOK



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c

"HaOmronenue
CIEKTPOB UCITyCKaHUA"

https://m.edsoo.ru/ff0c1550

Konrponsnas padora

bu6muoreka [IOK

81 P
«,. AAHOAKTHBHOCTE 1 https://m.edsoo.ru/ff0c1672
€€ BUIbLD
CtpoeHue aTOMHOTO

82 B T — bubmuorexa [IOK

pa. byl https://m.edsoo.ru/ffOcl8ac
MOJ€EIIb
PannoaxtuBHBIE
83 — but6mmoreka [IOK
pespatt ’ https://m.edsoo.ru/ffOclal4
WzoTtonsl
Pemtenue 3agad 1o
84 TeMe: "PagnoakTHBHBIE Eubmorexa I{OK
e . https://m.edsoo.ru/ffOc1b4a
MpeBpaIeHUs

85 [lepuox momypacmaia
VYpox-koH(pepeHus

86 "PagnoakTUBHBIE bubmuoreka [JOK
H3JIY4YECHUSI B IPUPOJIE, https://m.edsoo.ru/ff0c2126
MEIHITNHE, TeXHHUKE"

SnepHble peakuu.

87 3aKOHBI COXPAHEHUS bubmuorexa [JOK
3apsAI0BOTO U https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCEIT
DHeprus CBsI3U

88 aTOMHBIX siep. CBs3b Eubmorexa I{OK

p- https://m.edsoo.ru/ff0cld7a
MacChl U DHEPIHH
89 Pemenne 3amaq mo

teMe "SnepHbie



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

peakuun"

90

Peaknmu cuaTe3a n
NeNeHus sep.
HcTtounnku sHEpruu
ComHIIa 1 3BE3]1

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpok-koHpepeHus
"SI nepHast S3HEpreTuKa.
HenicTBus
paavoOaKTUBHBIX
U3JIy4EeHUH Ha )KUBbIE
OpraHu3MbI"

92

[Togroroska k
KOHTPOJIbHOH paboTe
1o TeMe
"DJIeKTPOMarHuTHOE
ToJe.
DNIeKTpOMAarHUTHBIC
BOJIHBL. KBaHTOBBIE
SIBJICHUS"

bu6muoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbhas pabora
10 TEME
"JneKTpoMarHuTHOE
oJe.
DNIeKTpOMarHuTHBIC
BoHEI. KBaHTOBBIE
SABJIEHUS"

94

[ToBTOpEHUE,
000011IEHHE.
JlaGoparopubie paboThI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

10 Kypcy
"B3anMonencTBrue Tea"

95

IloBTOpEHue,
00001menue. Pemenre
pacyYEeTHBIX U
KayeCTBEHHBIX 3a7a4
o TeMme "TenaoBbie
npoiiecch”

bubmuoreka [IOK
https://m.edsoo.ru/ff0c2572

96

IloBTOpEHUE,
000011IeHne. Pernrenne
pacyYeTHBIX U
KaueCTBCHHEIX 3a7a4
o teme "KII/]
TEIUIOBLIX JBUTaTeIeH"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2a22

97

[IpomexyTouHas
aTTecTaus

bu6muoreka [IOK
https://m.edsoo.ru/ff0c2b30

98

[ToBTOpEHME,
000011IEHHE.
JlaGoparopubie pabOThI
1o kypcy "CBeToBble
sIBJIICHUS"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2c52

99

IloBTOpEHUE,
000011teHne. Padora ¢
TEKCTAMH 110 TEME
"3aKOHbBI COXpaHEHHUS B
MeXaHuKke"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2d6a

100

[ToBTOpEHME,
000011tenne. Padora ¢
TEKCTAaMH II0 TEME

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2e82



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

"Konebanus 1 BOJIHEL"

[loBTOpEHUE,
0000mmenue. Pabora ¢
TEKCTaMH 110 TEME
"CBeTOBEIC SIBJICHUA"

101

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3044

[ToBTOpEHME,
0000mmenue. Pabora ¢
102 TEKCTaMH 110 TEME
"KBaHTOBas U sAiepHas
¢duzuka"

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102

27



https://m.edsoo.ru/ff0c3044




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






