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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHOi paboueii mporpaMMbl BOCTUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOY4YaIOIIMXCS WU OpPraHMU3alli0 HU3yYeHUs
bu3uKy Ha AEATETHPHOCTHOW OCHOBE. B mporpamMme mo (u3HKe yYHUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 KjaccaM), IpeajaraeT NpuMEpHyI0 MOCIeq0BaTeIbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarOIINXCS.

[Tporpamma mo ¢Qu3uke paszpaboTaHa C LEIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU pabouell MporpaMMBbI 10 y4eOHOMY TIPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHbIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHoOJIOTHEH, acTpoHOMUEH ©  (U3UICCKOU
reorpaduel, BHOCHUT BKJQJ] B E€CTECTBEHHOHAyuyHYI0 KapTUHY MHDA,
IpeloCTaBsieT HauOoJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HaHMsI, TO €CTh CII0C00A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUSI B CTPYKTYpe 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHWUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIS TOJTYYSHHS BHIBOIOB.

[lenn wsyueHus GU3WMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
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oOpa3oBaTenpHBIX opraHuzauusx Poccuiickoit @eneparnuu, peaau3yrOMUX
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMBI, YTBEPKACHHONW pElICHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poToKosa oT 3
nexadpst 2019 r. Ne [1K4BH).

Heau uzyyenust pu3suKu:

npuoOpeTeHNUE WHTEpeca M CTPEMJICHHS OOYyYalomuxcsi K HaydHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE WX HHTCIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI O HAYYHOM METOJE MO3HaHUS U (POPMUPOBAHUE
UCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;
dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa H3ydeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TPEACTABICHUN O POoJu (GU3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEICTAaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npoeCCUOHAIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJATOTOBKA K
JanbHenIeMy oOy4eHHI0 B 9TOM HaIPaBJICHUH.

JlocTrkeHne 3TUX TIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a1ay:

NpUOOpETeHNUE 3HAHWM O JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (DU3UYECKHUE SIBICHUS C
UCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHHUS TNPOCTEUITUX PAcCUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM buznIecKux MOJICIICH, TBOPYECKHUX 1
MIPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOATh IPUPOHBIC SBICHUS U BBHITIOJHSATH OTIBITHI,
JabopatopHble pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHUE MPUEMOB pabOThl ¢ UHpOpMaIend (PU3NIECKOro coaep KaHusl,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCcCUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
c (GU3MKOH, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.
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Ha wusydenne ¢usuku (0a30BbIii YypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HenEN0), B 8
Kiacce — 68 gacoB (2 vaca B Henelno), B 9 knacce — 102 yaca (3 gaca B HeJeIIO).

[Tpennaraemselii B mporpaMmMe 1o (pusuke nepedeHsb JadopaTopHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PabOT U OMBITOB € YYETOM WHAMBHUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O FOCYAapCTBEHHOTr'0 3K3aMeHa 1o (U3HKeE.
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COJAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka U e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npupoabl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbL. M3Mepenune Qu3ndeckux BenuuyuH. Duznyeckue
npudopsl. [lorpenmHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u jApyrbue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPOJY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/IEHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOIIBIO MOJIEEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUS.

2. @uznyeckue npuOOpPhHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopusie pabomul u onvimel.
1. OmnpeneneHue LEHbI AEHUS Kbl U3MEPUTENBHOTO IpUdopa.
2. HM3mepeHue pacCTOSAHUMU.
3. H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl NpU MNOMOIIHA KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznen 2. IlepBoHayajibHbIe CBEIE€HUS 0 CTPOEHUH BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmomelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME Ia30B, KUJIKOCTEH M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBSA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIpDHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.
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Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JABHKEHHUS.

2. Habmonenne nuddysumn.

3. HaOmionenue — siBneHud,  OOBSACHAIOMIMXCA  MPUTSKECHUEM  WIH

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJOM pSAOB (C  HCIONIb30BaHHUEM

dboTtorpaduii).
2. OnpIThI 10 HAOIIOJEHUIO TETJIOBOTO PaCIIMPEHUsI Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CHIJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nea 3. /IBukeHne U B3aUMOJAECTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBM)KEHHMH. Pacu€r mytu u
BPEMEHU JBUKEHHUS.
SlBnenne nHepuuM. 3aKOH HMHEpUMHM. B3auMMomencTBHE Tell KAaK IpPUYMHA
U3MEHEHUS] CKOPOCTH JBWXKEHHs Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTE BemiecTBa. CBS3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULE
o0BEMa BelecTna.
Cuila Kak XapakTepucTuka B3aumojeicTBus Ten. Cuila ynopyrocTd M 3aKOH
['yka. 3mepeHue cuibl ¢ MOMOUIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHHUS U CHJIa
TskecTd. CHIla TSDKECTH Ha Ipyrux aHerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cui. Cuiia TpeHusl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HalnrogeHue MexaHMYeCKOro JIBHKEHHUS TeNa.
2. N3mepenune CKOpOCTH IPAMOJIMHENHOTO JIBUKECHUS.
3. HaOmionenue siBeHus HHEPIUH.
4. HabmroneHue n3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TETI.
5. CpaBHEHHME Macc 10 B3aUMOJEHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopusie pabomel u onvimel.
1. OmnpezneneHne CKOPOCTH PaBHOMEPHOI'O JIBHXKEHHMS (IIApHKa B KUIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIIS U TaK Jiajee).

2. Ompenenenrie CpeHEH CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAKJIOHHOU ITIOCKOCTH.

3. Omnpenenenue MIOTHOCTHA TBEPAOTrO Tea.
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4. ONBITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb pacTsbKeHus (aedopmarivn)
IPYKUHBI OT IPUIOKEHHOU CHJIBI.

5. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHHS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIEHUS M YBEJIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza oT o0bEma, Temmneparypsl. llepemaua naBneHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMarnueckue
MAalIMHbl. 3aBUCUMOCTh JABJIEHMs >KMJIKOCTH OT TIyOuHBL. ['mapocrtarnuyeckuit
napajokc. Coobatroiuecs cocynbl. ['unpaBinueckne MeXaHU3MBbl.

AtMocdepa 3emnn u atmocepHoe naBiaeHue. [IpuuuHBI CyliecTBOBaHUS
BO3aAyHOM o0onouku 3emud. OnbiT Toppuuemiu. M3mepenue atrmocdepHOro
JaBJ€HUs. 3aBUCUMOCTb aTMOC(EPHOTrO JABIIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[TpuOops! 17151 U3MEPEHUs AaTMOC(PEPHOTO TABICHHUS.

JlelicTBue XKUOKOCTH M ra3a Ha MOTPYKEHHOE B HUX TEJIO. BhITaIKMBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTB JABJICHMS ra3a OT TEMIIEPATyphl.

[lepenayda naBaeHUs )KUAKOCTBHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nericTBrsi aTMOC(HEPHOTO JaBICHUS.

3aBUCHMOCTDh BBITAIKUBAIOLIEH CHJIBI OT 00BEMA MOTPYKEHHOW YacTU

TeJa U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.

8. YCIOBHE IUIaBaHUs TEJN: IJIABAHUE WJIM MOTPYKEHHUE TEJ B 3aBUCHUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEM TeJla U )KUIAKOCTH.

Jlabopamopuwie pabomul u onvimaol.

1. HccnepgoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOTpy>KEHHOH B
MKUIKOCTh YaCTH Tea.

2. OnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JEHUCTBYIONIEH Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B KHUJKOCTH, OT MacChl Teja.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKHUBAIOLIECH CHUJIBI,
JEHCTBYIOIE Ha TEJI0 B JKHIKOCTH, OT O0BEMa MOTPYKEHHOU B
KUJKOCTh YACTH T€JIA U OT IJIOTHOCTH >KUJIKOCTH.

o Uk w N e
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5. KoHcTpyupoBanue apeomerpa WIM KOHCTPYUPOBAaHUE JIOAKU U
OIIpEIIEIIEHUE €€ IPYy30HOABEMHOCTH.

Paspnen 5. PaGora u MOIIHOCTB. DHeprus.

Mexanuueckasi pabota. MOITHOCTS.

[IpocTbie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. lIpumeHeHue npaBuia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexanudeckass »Heprus. KuHernueckas M INOTEHIUAIbHAS SHEPIUS.
[IpeBpalieHre 0THOTO BU/Ia MEXAHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
HHEPIrUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

1. Omnpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeJa

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.
2. HccnenoBanue yclnoBUM paBHOBECHS pblUara.
3. H3mepenue KII/] HakIOHHOM IIOCKOCTH.

4. M3ydyeHune 3aKOHa COXPaHECHUS MEXAHUYECKON DHEPIHUH.
8 KIIACC

Pa3znea 6. TeruioBble ABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, TMOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPUH.

Monenu TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OOBICHEHHE CBOWCTB Ta30B, KUIKOCTEH U
TBEPIABIX TEJI HAa OCHOBE TIOJIOKEHUW MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.
CmaurBaHu€ U KaNWJUISIPHBIE sIBJICHUA. TenI0BOE pACIIUPEHUE U CIKATHE.

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO ABHXKEHUS
yacTull. BuyTpennsisi sHeprusi. CrnocoObl HW3MEHEHMS BHYTPEHHEH DHEPTUU:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Bupr TEIUIONIEpEAAYH:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3TyYEHHE.

KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TeIUIOBOTO Oamadca. [lmaBmenue wu
OTBEpPJICBAHUE KPUCTAUIMYECKUX BEWIECTB. Y AEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpazoBanue u koHaeHcamus. Mcmapenme. Kumenwe. YnaenpHas Teruiora
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napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOTro
JIaBJICHUSL.

BrnaxxHocTts BO311yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[IpuHuunel paboTsl TeraoBbiX aBurarenei KIIJ TemmoBoro aBuratens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

1.

2
3
4.
5

© N o

Habmoienue OpoyHOBCKOTO JIBUKEHUS.

Hab6monenue nuddysuu.

HabGnronenue siBjeHUi cMaunBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnronenue TemioBoro paciupeHus Tei.

W3MeHeHne naBieHus ra3a npu U3MEHEHHH 00bEMa M HarpeBaHUM WU
OXJIAXKICHUU.

[IpaBuna n3aMepeHus: TeMiepaTyphl.

Bunae! Tenmonepenayn.

OxJtaXkieHue Ipyu COBEPIIEHUH pabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MIPH TIIaBJICHUH.
13.

Mopenn TemIOBBIX ABUTaTEIICH.

Jlabopamopuwie pabomul u onvimol.

1.
2.
3.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHUS.
OMnBITEI IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM Ccaxapa.
OnpIThl MO HAOMIOJEHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJIEHUS BO3JyXa OT €ro
00BbEMA M HArpeBaHUS WM OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEMHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habnronenne wu3MeHeHUsT BHYTPEHHEH OHEpPruM Tella B PE3yJbTare
TerIonepeayl U padoThl BHEITHUX CHJL.

HccnenoBanue sBI€HHS TEIIOOOMEHAa MPU CMEIIMBAHUM XOJIOAHOW U
ropsi4eu BOJBI.



TOUYKA \!pocm

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HArPEThIM METATUIMUYECKUM LIMIIHHAPOM.

10. Onpenenenre yaeabHON TeITOEMKOCTH BEIIECTBA.

11. MccnenoBaHue mpoiiecca CIapeHusl.

12. OnpenesieHre OTHOCUTEIIBHOW BIAXKHOCTH BO3yXa.

13. OnpenesieHue yIeIbHON TEIUIOTHI TUIABJICHUS JIbJA.

Paznen 7. JaekTpudyeckue 1 MAarHUTHbIE SIBJIEHUS.

OnekTpuzanus Ten. J[Ba poaa 3JEKTpUUECKUX 3apsaoB. BzaummopeiicTBhe
3apsbKeHHbIX  Tell. 3akoH KyrnoHa (3aBUCMMOCTh CWJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apSJI0OB U PACCTOSHUS MEXKTY TeJIaMu).

Onekrpudeckoe mnoiie. Hanpsok€HHOCTH 3iekTpudeckoro nosst. IlpuHnmm
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuyuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpOBOOHHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAaHUS JJIEKTPUYECKOTO TOKa.
WM cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSIX U Ta3ax.

Onektpuueckas uenb. Cuia  TokKa.  DJIEKTPUYECKOE  HaIpsKEHHUE.
ConpoTuBIeHHE TMPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
o ydactka nend. llocnegoBarenbHoe W mapauieibHOE — COCIMHEHUE
ITPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJeKTpUYeCKoro Toka. 3akoH JDxoymns—JleHa.
DnexkTpudecKre ey U MOTPEOUTENH ISKTPUIEeCKor sHepruu B O0bITy. KopoTkoe
3aMBIKaHUE.

[TocTtosiHHBIE ~ MarHuThl.  B3auMOAEHUCTBHE  TIOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €r0 3HAUYCHUE JIJISl )KU3HU Ha 3eMIle.
OneiT  Opcrega. MarauTHoe 1MoJ€  3JEKTpUYecKoro Toka. IlpuMeneHue
3JIEKTPOMArHUTOB B TEXHHKE. J[€MICTBME MArHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUTATENb MOCTOSSHHOTO TOKa. MCmosib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apajnesd. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.

DIIeKTporeHeparop. Cnoco0b1 MOJTYYEHUS AIEKTPUIECKOU SHEPIHUHU.
DJIEKTPOCTAHIIUN HAa BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.
Jlemoncmpayuu.

1. DJeKTpu3aius Tell.
2. [IBa ponia aNEKTPUYECKHUX 3apsi/I0B U B3aUMOJICUCTBHUE 3aPsKEHHBIX TElL.



25.
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Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
OnekTpocTaTuyecKasi HHIYKIIHS.

3aKOH COXPAHEHMS JIEKTPUUECKUX 3apSAI0B.
IIpOBOTHUKY U TUIIEKTPUKH.

MonenupoBaHU€e CUIIOBBIX JIMHUM JIEKTPUUECKOTO ITOJIS.
M cTOYHMKHN IOCTOSITHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJIKOCTH.

. ['a30BbIi pa3ps.

. I3mepenue cuibl Toka aMIIepMETPOM.

. I3MepeHune 3JIeKTpUIeCKOro HAMPSKEHUS BOJTBTMETPOM.

. Peocrar u mara3vH cCONpOTUBIICHUN.

. BzanmoencTBre noCTOSSHHBIX MAarHUTOB.

. MoaenvupoBaHre HEBO3MOKHOCTH PA3JICJIICHUS TTOJFOCOB MAarHUTA.
. MonennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarauTHoe€ noJjie Toka. DJIEKTPOMArHUT.

. JIeicTBHE MarHMTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

. DNEKTPOJIBUTATEIb MIOCTOSTHHOTO TOKA.

. UccnenoBanue ABiIEHUS IEKTPOMATHUTHON UHAYKIIHH.

. OnbiTel @apazes.

. 3aBUCUMOCTh HaIpaBJICHUS MHAYKIMOHHOTO TOKa OT YCJIOBUW €ro

BO3HUKHOBEHUSI.
DJIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopusie pabomul u onvimel.

1.

o vk~ w

OneITel MO HAONIONCHUIO DJCKTPU3ANMHM Tel WHAYKIUEH U TPpHU
COTPUKOCHOBEHHH.

HccnenoBanne MACUCTBUS OSICKTPUUYECKOTO TMOJS HA TMPOBOJHHUKU U
JTUDJICKTPHUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON 1IETIH MOCTOSHHOTO TOKA.
M3mepenre u peryIupoBaHie CHITbI TOKA.

H3mepenne u peryanpoBaHne HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MAYIIETO 4Yepe3 PE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSDKCHHS Ha PEe3UCTOPE.

OmnBITHI, JIEMOHCTPHUPYIOIIHE 3aBHCHMOCTh AIIEKTPUIECKOTO
COTPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, TUIOMIAJAA MOTEPEUHOTO
CEUeHHs U MaTepuana.
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8. IlpoBepka mpaBWiIa CIOXEHUS HANPSDKEHUH NOPU MOCIEI0BATEIBLHOM
COEJIMHEHUH JIBYX PE3HCTOPOB.

9. IlpoBepka mpaBwiia JUisi CWJIBl TOKAa MpPU IAPAUIETBHOM COEIHMHEHHUH
PE3UCTOPOB.

10. Onpezenenne padboThl NEKTPUUYECKOTO TOKA, MAYIIETO Yepe3 pe3ucTop.

11. OnpeiesieHHe MOIIHOCTU ~ JJIEKTPUYECKOI'O0 TOKA, BBIAEISAEMON Ha
pe3ucTope.

12. MccnenoBanue 3aBUCHUMOCTH CHJIbI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT
HaIIpsDKEHUS Ha HEl.

13. Onpenenenne KIIJ[ HarpeBarens.

14. UccnegoBaHne MarHUTHOTO B3aUMOJCHCTBUS TOCTOSIHHBIX MAarHUTOB.

15. U3yuyeHne MarHMTHOTO TMOJS TOCTOSSHHBIX ~MAarHUTOB MpU  HX
O00BEIMHEHUU U pa3JICICHUN.

16. MccnenoBanue NEUCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. ONBITEL, JIEMOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUSA
KATyIIKA C TOKOM M MAarHuTa OT CHJIbl TOKa W HANpaBlICHUS TOKa B
KaTyIIKE.

18. I3yueHune AeiCTBUS MarHUTHOT'O MOJISl HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U u3ydeHue paboTsl 3JIEKTPOIBUTATENS.

20. U3mepenue KII/l 351eKTpoABUTaTENIbHON YCTAHOBKH.

21. ONBITBI O MCCIEIOBAHUIO SIBJICHUS DJEKTPOMArHUTHOW WMHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMI 3HAYEHUS W HANPABICHUS WHIYKIIHMOHHOTO
TOKaA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJIeHMS.

Mexanuyeckoe nBWXKeHME. MarepuanpHas Todka. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NPSIMOJIMHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMosnHENHOE ABMKEeHUE. CpellHsAsl U MTHOBEHHAs
CKOPOCTb TeJa MPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiHeNHOe aBkeHue. (CBoOOgHOE
nageHue. OnsITel ['amues.

PaBHOMepHOE ABMMXKEHUE MO OKPYKHOCTH. llepron u yacrota oOparieHus.
JInneriHasa u yriioBast CKOpocTHu. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

[lepBsiii 3ak0H Hprorona. Bropoi 3axkon Hetorona. Tpernii 3akon HeroToHa.
[IpyHIMN CynepIO3uIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuila TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS IIOKOsI, APYTUE BUbI TPEHUSL.
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Cuna TsDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHS. YCKOpEHHE CBOOOJHOTO
nageHus. Jlwxenue ruianetr Bokpyr Comnma. IlepBas kocMuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKH. AOGCONMIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIEHHOM OChIO BpaleHusi. MomeHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. MIsMeHeHne umiyibea. UMiynbe cuitbl. 3aKOH COXPaHEHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b d3Hepruu U padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
NIOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas SHEPrus CKaToil npyxuHbl. Kunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPI'UH.

Jemoncmpayuu.

1. HaOmroneHne MexaHMYeCKOIo JBHKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEl

OTCYETA.

2. CpaBHEHME NYTE€W W TPACKTOPUM NBWKEHHS OJHOTO M TOTO KE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO IBUKEHUS.
HccenenoBanye Npu3HaKOB PAaBHOYCKOPEHHOIO JIBUKECHUS.

HabGnronenue nBM>KeHMs Tela 0 OKPY>KHOCTH.

HabGnrogenne MexaHM4eCcKUX SBJICHHM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» 1npu €€ pPAaBHOMEPHOM M  YCKOPEHHOM  JBHKCHHUU
OTHOCUTEJIHHO KaOMHETa (PU3UKH.

o v kW

7. 3aBHUCHMOCTb YCKOPEHHMsI TejJa OT MacChl Tela U JACHCTBYIOLIEH HAa HEro
CUJIBL.
HabGnronenue paBeHcTBa CHIT IPU B3aUMOJICHCTBUH TET.
M3meHenue Beca Tesa Ipyu yCKOPEHHOM JBHKECHUH.

10. Ilepenaya ummynbca npyu B3auMOJICVCTBUM TE.

11. [IpeoOpazoBanus 3HEPTrUU NPU B3aUMOACHCTBUU TE.

12. CoxpaHEHHE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJECHCTBUH.

13. CoxpaHeHre UMIYJIbca IPU a0COIIOTHO YIIPYTrOM B3aUMOJICHCTBHUU.

14. HabmoieHne peakTMBHOTO JIBH)KEHUSI.

15. CoxpaHeHHe MEXaHUYECKON SHEPTUU MTPU CBOOOHOM MaJCHUH.

16. CoxpaHeHHE MEXaHUYECKON IHEPTUM NIPU IBUKEHUHU TEJIA MO JEHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.
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1. KoHcTpynpoBaHue TpakTa AJisi pa3roHa M JaJbHEUIIETO paBHOMEPHOTO
JBHO>KCHUS IAPUKA WIIH TEIICKKH.

2. OmpeneneHre CpeaHEH CKOPOCTH CKONBKECHHS OpycKa WU JIBHKCHUS
[IapyKa M0 HaKJIOHHOW IUTOCKOCTH.

3. OmpeneneHue yCKOpPEHHUs Tela NMPU PAaBHOYCKOPEHHOM JIBUKEHHUH TIO
HAKJIOHHOM ITTIOCKOCTH.

4. WccnenoBaHue 3aBUCHMMOCTH MYTH OT BPEMEHHM MPU PABHOYCKOPEHHOM
JBIKEHUHU 0€3 HaYalbHOU CKOPOCTH.

5. [IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBH)KCHUH 0e€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

6. MccnegoBanue 3aBUCMMOCTU CHJIBI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JJABJICHHUSI.

7. Omnpenenenne k03PpGUIIMEHTA TPEHHS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

9. Ompenenenue pabOThl CHJIbI TPEHUS MPU PABHOMEPHOM ABMIKEHHUM Telia
110 TOPU3OHTAIBHON MOBEPXHOCTH.

10. OnpeienieHne  pabOTHl  CHJIBI  YNIPYTOCTH TMPU  TMOABEME Tpy3a ¢
UCITIOJIb30BAaHUEM HEIMOABMYKHOTO U MOJBUKHOTO OJIOKOB.

11. VI3ydyeHue 3aKkoHa COXpaHEHUS SHEPTHUU.

Paznen 9. Mexann4yeckue KoJie0aHusi M BOJIHbI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHO/T,
4acToTa, aMIUINTYy1a. MareMaTuueckuil U NPy KUHHBIM MasTHUKU. [IpeBparienue
DHEPTUU TP KOJICOATETHHOM JIBHKCHUH.

3aryxatomue  koneOanus.  BwiHyxkaeHHosle — kojeOanus.  Pe3oHaHc.
Mexanuueckue BosiHBI. (CBOWCTBA MEXaHWUYECKUMX BOJH. I[IpomonbHble U
nonepeyHbie BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUSI.
MexaHnueckue BOJHBI B TBEPJIOM TEJE, CEICMUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3Byka W BbICOTa TOHa. OTpakeHue 3Byka. MHppa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmromenuwe koyieOaHW TeI 1104 HAEUCTBUEM CHJIIBI TSKECTHA W CHIIBI
YOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BoIHY X AECHHBIX KOJI€OaHU U pE30HaHCA.
PacnpoctpaneHnue npo0ibHbIX U MONMEPEYHBIX BOJH (HA MOAEIH).
HaOnronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

vk W
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6. AKYCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomul u onvimol.

1. OmpenenieHHE YacTOThl M MEpUoJa KoJieOaHMM MaTeMaTU4eCKOTO

MasiTHUKA.

2. OmpeneneHue 4acTOThl U IEPHOJIa KOJIECOAHHM MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBHCHMOCTH TIepHO/Ia KOJICOAHHI MOABEIIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTHU.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl rpys3a.

5. [IpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHU Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. ONbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHOJa  KojeOaHui
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHus cBOOOTHOTO MaJICHUS.

Paszgeua 10. DiieKTpoMardHuTHoe mMoJjie M 3JIEKTPOMATrHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANEKTpOMarHuTHhIX BOJH. Illkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnekTpoMmarHuTHas npupoaa ceta. CkopocTh cBeTa. BosHOBBIE CBOMCTBa
CBETa.

Hemoncmpauuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. V3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBETAa. [IpssmonmHeHOE
pacnpocTtpaHenue cBera. 3atmenus ConHua u JIlynsl. Otpaxxenue ceta. [lmockoe
3epKaJIo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomiieHus cBera. [lomHoe BHyTpeHHee
oTpaxkeHWe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaKEHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom gyueir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpOCKONa M Tejeckona. ['ma3 kak onrhyeckas cucrtema. bin3opykocTs u
JATbHO30PKOCTb.
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Pasznoxxenne Oemoro cBera B crnekTp. OmnbiTel Hpiotona. Croxenue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceTa.
Hemoncmpauyuu.
[IpssMONTMHEHOE pacpOCTPAaHEHUE CBETA.
OTtpaxeHue cBeTa.
[TonyueHnne n300pakeHuil B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTryecKkuil CBETOBO/I.
Xop tydeit B coOuparorieit JIMH3e.
XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.
[TonyueHnne n300pakeHU ¢ MOMOIIIBIO JIUH3.
[TpuHiun aeictBus ¢oToamnmapara, MUKpPOCKONA U TEJIECKOIIA.
10. Mopens rnasa.
11. Paznoxenue 6enoro cBera B CIEKTP.
12. [lomydyeHue 6enoro cBeTa MpH CI0KEHUU CBETA PA3HBIX LIBETOB.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBanue 3aBUCUMOCTH YIjla OTpaK€HHUsI CBETOBOrO Jiydya OT yrJia
naJICHUs.
2. M3yueHue xapakTEpUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUs CBETOBOTO Jiyda OT yIJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
4. TlomyueHue M300paKeHUI C TOMOIIBIO COOMPAIOIIEH JIMH3BI.
OmnpenencHue HOKYCHOTO PaCCTOSHUS M ONTHYCCKON CHIIBI COOMpArOIICH
JINH3BI.
6. OMBITHI 10 Pa3IOKEHUIO OEJIOro CBETa B CIIEKTP.
7. OmBITEI IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJICHUM Yepe3
I[BETOBbIE (DUIIBTPHI.
Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.
OnwiTel Pe3epdopna u miuanerapHas Mozenb atoma. Mojaens atoma bopa.
Hcnyckanue u noryioiieHne cBera aroMoM. KBanThl. JInHeityaThie CIEKTPHI.
PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npepaienus. [lepron monypacmnana aTOMHBIX SIIEP.
SnepHbie peakiuu. 3aKOHbI COXpaHEHUs 3apsS0BOTO U MAacCOBOIO YHCEIL.
OHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

L 0 N ok wDN R
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Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUH HaA KUBBIE
OpraHU3MBbl.

Hemoncmpauyuu.

1. CHeKTpsbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoOA.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyUYCHHI.

6. Perucrpanus usiydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomul u onvimaul.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyYEHHUS.

2. HccnenoBanue TpEeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTUBHOIO (oHA.

IHoBTOpPHUTEILHO-00001AO NI MOAYIb.

[ToBTOpUTENHEHO-0000AIOMINKA MOAYJIb TPEAHA3HAYEH JI CUCTEMATHU3aluU
u  0000mIeHUsT MPEIMETHOTrO  COACPXKaHUS M ONbITa  JACATEIbHOCTH,
npUOOPETEHHOTO NIPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i1 NOJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aM€Hy MO (usuke g o0ydarommxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEaTU3yIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIeunBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  00ydeHus, GopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHHE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABI M TEXHUKH, OBJIAJIEHUE YMEHUAMH OOBACHATH (pU3myeckue
SBJICHUS, TPUMEHSS TOJyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpyHIMNIMANBHO AESATENIBHOCTHBIN XapakTep AAHHOTO pasjena pean3yeTcs
32 CY€T TOro, 4YTo OOy4Yarolluecs BBIIOJHIIOT 3aJaHusl, B KOTOPHIX UM
IpearaeTcs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBICHATH
buznyeckue SBICHUS B OKPY KAIOLIEH MPUpPOe U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/IbI UCCIIEIOBaHUS (PU3UUECKUX SBICHUH, B TOM
qucIie JUIsl IPOBEPKU TUIIOTE3 U MOJYyUYEHUS TEOPETUUECKUX BBIBOJIOB;
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O0OBSACHATH Hay4YHBIC OCHOBBI Hanbosee BaKHBIX I[OCTI/DKGHI/Iﬁ COBPCMCHHBIX
TeXHOHOFHﬁ, HalIpuMEp, IMPAKTUICCKOTO UCII0JIB30BaHHA PA3JIMYHBIX HCTOYHUKOB
9HCPI'MK Ha OCHOBC 3aKOHA IPCBpAaICHUA U COXPAaHCHUA BCCX M3BCCTHBIX BHUIOB
OHCPIUH.
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IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKyu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus UMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPHUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKON
bu3nuecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAYUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTUKEHUI
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTU HAYYHOI'0 NMO3HAHUS:

- OCO3HAHHME IIEHHOCTH (U3MYECKON HAyKM KaK MOIIHOTO WHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIEN COCTABIIIOLIEN
KYJbTYpBHI;

- pa3BUTHE HAy4yHOH JI0O03HATEIBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIyYus:

- OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a U3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi O€30IacHOro TMOBEISHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHWE CBOEr0 IpaBa Ha
OLIMOKY M TaKOI'o e Mpasa y APyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:
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- AKTUBHOE Yy4YyacTHE B PEIICHUM MNPAKTUYECKUX 3aj1ad (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3alu, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COIMAIbHON HAIpaBJICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DPU3NIECKUX
3HaHWM;

- UHTEPEC K MPAKTHIECKOMY U3YUEHUIO TTPodeCcCrid, CBI3aHHBIX ¢ (PU3UKOIA;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

- OpHCHTAIMs Ha TPUMEHEHHE (U3MUECKUX 3HAHWHN I pEIICHHs 3a7a4 B
o0JlacTH OKpy’Karolled cpeapl, IUIAHUPOBAHUSA IIOCTYNIKOB M OLICGHKH HX
BO3MOYKHBIX TTOCJICJICTBUI JIJI1 OKPY>KAIOIIEH CPeIbl;

- OCO3HaHHME TJI00AIBHOTO XapakTepa SKOJOTHYECKUX IpoOjieM W MyTel HX
pelieHus;

8) amanTanum K HU3MEHSIIMMCS YCJIOBHAM COLMAJBLHOM U NPHPOIHOM
cpeabl:

- TOTPEOHOCTh BO B3aWMOJICUCTBUU TPH BBINOJHEHUH HCCISIOBAaHUM U
MPOEKTOB (DU3UUYECKON HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX;

- TIOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO
JIeSITEIILHOCTD;

- TOTPeOHOCTh B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM yucie GOPMYIUPOBAThH
WJIeU, TIOHSATHSI, TUTIOTE3bI O (PU3UUECKUX OOBEKTaX U SIBJIICHUSIX;

- 0CO3HaHHE JIePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JIacTH
busuKy;

- TUTAaHUPOBAHUE CBOETO Pa3BUTHSA B NPUOOPETCHHH HOBBIX (HU3UYCCKUX
3HAHUM;

- CTpEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MTPUPO/IbI, 00IIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3MUECKUX 3HAHUIA;

- OIIEHKa CBOMX JCHCTBHM C YUYETOM BIMSHHS HAa OKPYXKAIOLIYI0 Cpexdy,
BO3MO>KHBIX I'JI00AJBHBIX ITOCIIEICTBUN.

METANPEAMETHBIE PE3YJIbTATDI

B pesynbraTe ocBOeHHsI TporpaMMbl MO (U3MKE HAa YpPOBHE OCHOBHOIO

oO1iero 06pazoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATbHBIC YIeOHbIE TCUCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHHUBEpCaJbHbIC yueOHbIE TCHCTBUS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS
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Ba3oBnle JJornueckue a1eiicTBUA:

BBISBJISITh W XapaKTEpU30BaTh CYIIECTBEHHBIC MPH3HAKH OOBEKTOB
(sBNIEHUN);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAacCU(PUKAIMU, OCHOBAHUS AJIS
000OIICHHS U CPaBHEHHUS;

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PACCMaTPUBACMBIX (aKTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBIIAITh TTPUYUHHO-CJICICTBEHHBIE CBA3U TMPU H3YYCHHH (PU3NYECKUX
SIBJICHWA W TIPOIIECCOB, JIEJaTh BHIBOJBI C MCIIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEJIUYUH;

CaMOCTOATENILHO BBIOMpPATh CHOCOO pernieHus: y4eOHOU (u3nuecKon
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIICHUs, BBHIOOp Hamboee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOAUTH 1O CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIBIT, HECIOXKHBIN
(bU3MYECKU JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

OLICHMBAaTh HAa NPHUMEHUMOCTb U  JOCTOBEPHOCTh HH(OPMALHIO,
MOJyYEHHYIO B X0/I€ UCCIIEIOBAHUS MU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEIEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEINOI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

NPUMEHSTH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
otOope MHGPOPMALMM WM JIAHHBIX C Y4YETOM MPEJIOKEHHOW y4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXHBIMU
CXeMaMH, IuarpaMMaMu, HTHOU TpadrKoi 1 UX KOMOMHALIUSMH.

KoMMmyHMKaTHBHBIE YHHBeEpCaJbHbIe Y4eOHbIe JeHCTBHS:
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B X0JIe OOCYXJeHHs y4yeOHOro Marepuala, pe3ylbTaToB J1a00paTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMBbI U
BBICKA3bIBaTh WJCH, HALIEJICHHbIE HAa PELICHUE 3a/Jayd U NOJJEpKAHHE
OJ1aroXKeNaTeIbHOCTH OOILEHUS;

COIIOCTABJIATh CBOM CYXKICHHS C CYXACHUAMHU [JPYI'MX YYaCTHUKOB
JUanora, oOHapyXKHBaTh Pa3IUYME U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIMYHO NPEACTABIATH PE3YbTAThl BBIIOIHEHHOTO (PU3MUECKOTO ONBITA
(9KCTIEpUMEHTA, UCCIIEI0OBaHUS, IPOCKTA);

NIOHMMAaTh W HWCIOJb30BaTh  IpPEUMyIECTBA  KOMaHJHOM WU
WHIUBUIYAIbHOM palOThl MpU PEIIEHUHM KOHKPETHOW (hHU3UUECKOM
poOJIEMBI;

IPUHUMATh LIEJIM COBMECTHOW AESATENBHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no €€ JOCTHKEHUIO: paclpeAessiaTh poyn, OOCYKIaTh MPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOCH;
BBIINIOJIHATH CBOIO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIpPABJIECHUIO WU KOOPAUHHUPYS CBOM JIEUCTBUS C JIPYTUMU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOET0 BKJAJa B OOMIMIA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENBbHO CPOPMYIMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIe yHUBeEpPCAJbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHns (U3NUeCcKUX 3HaHU;

OPUEHTUPOBAThCS B  PA3NIMUHBIX MOAXOAAX MPHUHATUS  pPEIICHUN
(MHIMBUAYaATbHOE, TPHUHATHE PEIICHUs B TPYIIE, MPUHATHE PELICHUN
TPYIION);

CaMOCTOSITENIFHO COCTaBJISATh AJITOPUTM pelleHusT (PU3NUecKOl 3aauu HIn
IUIaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh MIpeaiaraeMble BAPUAHTHI pELICHUM;
nenatb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JlaBaTh aJI€KBaTHYIO OLEHKY CUTYallMU U MpeAJiarath 1jiaH €€ U3MEHEHUS;
OOBSACHATh NPUYMHBI  JOCTWXKEHUSI  (HEHOCTHKEHUS]) PE3yJbTAaTOB
NesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;
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BHOCHUTH KOPPEKTHUBBI B JACATEILHOCTH (B TOM YHWCIIE B XOJ BBIOJIHEHUS
(GU3UYECKOTO  HWCCICAOBAHHMS WM TPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENIHCTB, W3MEHHBIIMXCS CHUTYallMid, YCTAaHOBJICHHBIX OIIHOOK,
BO3ZHUKIINX TPYTHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa IIeJIU U YCIOBUSAM;

CTaBUTh €051 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HayYHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
MPU3HABAaTh CBOE MPaBO Ha OIMIMOKY MpHU perieHUH (HU3NIECKUX 3a]1a4 UK
B YTBEPKJCHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTroOTO.

HPEIMETHBIE PE3YJIbTATDBI

K koHIy 00yueHus B 7 KJacce peaMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh  MOHATHS:  (U3MUEeCKME M XUMHYECKHUE  SIBJICHMS,
HaOJII0[IeHUE, SKCIEPUMEHT, MOJEINb, TUIOTE3a, €AUHMIBI (PU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEpIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYEeCKOe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIIMHEWHOE), TPAECKTOPHUS, pPABHOACUCTBYIOIAS
cwia,  gedopmanms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh siBfeHus (audQysus, TENIOBOE JBUKEHHUE YACTUI] BEIIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEpPHOE JABWKEHUE, HWHEpLus,
B3aUMOJICCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHON OCBHIO
BpallleHus, Tepenaya AaBiICHUS TBEPABIMUA TeJaMH, >KHUIKOCTAMH H
razamy, arMocepHoe JaBi€HHME, IUIaBaHWE Tell, [peBpalleHus
MEXaHUYECKON AHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh TMPOSBICHHE M3YyYEHHBIX (U3MYECKUX SIBICHUH B
OKpY’)XalollleM MHUpe, B TOM 4Yucie (U3HUECKHUE SIBICHUS B MPUPOJIE:
MpPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTAMHM B >KMBOM M HEXUBOU
npupojae, ACUCTBUE CHUJIbI TPEHUS B TPUPOAE U TEXHUKE, BIMSIHHE
aTMOC(EpHOro J1aBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TeJe YeJOBeKa, MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7]auy B yueOHYIO,
BBIJIETISITH CYIIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3MUECKUX SIBJICHMUIA;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBJICHUS, UCIOIb3YS
bu3znyeckue BeIMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpEMs,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTrOCTH, CUJIAa TSXKECTH, BEC
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Telna, CWIa TPEeHUus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAOIIAsl CHJIa, MEXaHWYECKas pabdoTa, MOUIHOCTb, IUIEYO CHJIbI,
MOMEHT CHJIbI, KOA()(PHUIMEHT TOJE3HOTO [EHUCTBUS MEXaHU3MOB,
KMHETHYECKass U TOTEHIMAJIbHASI JHEPrus), MpPU OMNHUCAHUM MPABUIBHO
TpakToOBaTh  (PU3MYECKUH  CMBICI  HUCIHOJIb3yeMbIX  BEIMYUH, HUX
00O3HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYWH, HAXOTUTh (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH TpapUKu U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIB3YS MpaBUJIa CIOKEHUs CUJl (BIOJb OJHOM IpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiyara (0Joka),
«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKOU
SHEPruM, NpPU HTOM [JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKECHUE;

OOBSACHATH (PU3UUECKHUE SABJICHHS, TPOLECCH] U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalludl MPaKTHKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE n3 1-2
JOTMYECKHX IIAaroB ¢ ONOpO Ha 1—2 M3yueHHBIX CBOWCTBA (PU3MYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

peumars pacy€THbe 3amadun B 1—2 JEUCTBUS, HCIOIB3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHallM3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPAaTKOE YCIOBHE, MOJCTABIATh (PU3MUECKHE
BEJIMYMHBI B (OPMYJBI U MPOBOAMTH PAcd€Thl, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOANMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
MOJTy4YEeHHOU (PU3NUECKOI BETUYNHBI;

pacro3HaBaTh NpPOOJIEMbl, KOTOPbIE MOKHO pEUIUTh MpPU MOMOLIU
($u3NYECKUX METOAOB, B OITMCAHUU UCCIIEIOBAHUS BBIIEIATH MPOBEPSIEMOE
NpeanosjoxkeHne  (TUmoresy),  pas3inyaTb W UHTEPIPETUPOBATH
MOJIYYeHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI IO €70 pe3yJIbTaTaMm;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3IecKux CBOMCTB Tel: dbopmynrpoBaTh IPOBEPSIEMBIE
IPEIOJIOKEHHUs, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYA0BaHHUS,
3aMMChIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATD MPSIMbIE W3MEPEHUS PACCTOSAHUS, BPEMEHU, MACChl TeEla,
o0bEMa, CHUIIBI U TEMIEPATypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
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uGpoBbIX MPUOOPOB, 3aMUCHIBATh IMOKa3aHUA MPHOOPOB C YUIETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHHUN;

IPOBOIUTH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (hM3MUECKON BETHMUUHBI OT
JPYrofl C HCIOJNB30BAaHUEM IMPSAMBIX H3MEPEHUH (3aBUCUMOCTH IyTH
PaBHOMEPHO JBIJKYIIETOCS Tella OT BPEMEHM JABM)KEHUS Teja, CHIIbI
TPEHUSI CKOJILKEHHUS OT Beca Tea, KayecTBa 00padOTKH MOBEPXHOCTEN Tel
Y HE3aBUCHUMOCTH CHJIBI TPEHUS OT ILIOIIAJAN CONTPUKOCHOBEHUS TEJl, CUIIbI
yIOPYrOCTH OT YAJUHEHUS NPYKUHBI, BBITAIKMBAIOIIEH CHIIBI OT 00bEMa
HNOrpyXKEHHON YacTu Tejla U OT MJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TEJIO, YCIOBUM
TUTAaBaHMSI TEJ, YCIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM ~ Y4€OHOTO HCCIEAOBaHUA, COOMpaTh YCTaHOBKY U
BBITNIOJIHATh W3MEPEHUs, CJenysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONW 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B BHUJE
NPEIJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO peE3yibTaTaM
UCCIICIOBAHMS,

POBOANTH KOCBEHHBbIC H3MEpeHHs (PU3MYEeCKHX BEMUYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTU U TBEPAOrO Teja, CUJIa TPEHUSI CKOJIBXKEHUS,
JaBJI€HHE  BO3/AyXa, BbITAIKUBAIOU[as CWia, JEHCTByomlas Ha
NOTPYKEHHOE B KHUIKOCTH TeNO, KOd()(PHUIMEHT MONe3HOro AelCTBUSA
IPOCTBIX MEXaHWU3MOB), CIeAysl NPEIIOKEHHOW WHCTPYKIUU: TPH
BBIMIOJIHEHUH HW3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTMUHHBI;

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000Opy10BaHUEM;

YKa3bIBaTh TPUHIUIIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOINAIIIHNECS COCYAbl, OapoMerp,
phIYar, HOJABMKHBIA U HETIOABM)KHBIHN OJIOK, HAKJIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS MW3YYCHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX OmHucaHus (B TOM YHUCIE:
MOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOJA, THUIPABIWYECKUN  Tpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaX (PpM3UUYECKHUX SBJICHUM M HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  NpUMEpPbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTHYECKOTO HCIOJB30BaHUs (PU3UUYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU JJ1 obecriedeHus: 0€30MacHOCTU MPHU OOpalleHHH ¢ MPUOOpaMu U
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TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI H COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 MTOBEAEHUS B OKPY KAIOILIEH CpEE;

OCYIIECTBISAITH OTOOp HCTOUYHMKOB uH(popmanmu B HHTepHere B
COOTBETCTBHHM C 33JJaHHBIM IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE UMEIOIIHXCS
3HAaHUM M IyTEM CpPAaBHEHMS pA3JIMYHBIX HCTOYHHUKOB BBIJEIATH
uHpOpMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONM WM MOXET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUI HAyYHO-TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalbl,
pecypcebl cetu MIHTEpHET, BiIaieTh NPpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbBIE KPATKUE MHCbMEHHBIE U YCTHBIE COOOLICHUS HA
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaluu (PU3HUECKOTO COJEPKAHUSA, B TOM
yucie MyOJUYHO JeNlaTh KpaTKUe COOOUICHHsSI O pe3yibTaTrax IMpPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHUW, MpPU 3TOM TPaAMOTHO HMCIOJIb30BATh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (U3MKH, CONPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEN;

IPU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIECIOBAaHUM pachpeneniTh
OOs13aHHOCTH B TpPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMHM 33JadaMH,
CIIEIUTh 3a BBINIOJIHEHUEM IUIAHA JEUCTBUI, aJeKBAaTHO OIICHUBATH
COOCTBEHHbIH  BKJIQJ] B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAasE MHEHHE OKPYKAFOIIHX.

K xonIy oOyuenus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MCIMOJI30BaTh MOHATHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSTHUS BEILIECTBA, KPUCTALTUYECKUE U
aMopdHbIE Teja, HACHIICHHBIH W HEHACBHIIICHHBIA Tap, BIAKHOCTH
BO31yXa, TEMIIEparypa, BHYTPEHHSSI DSHEPIUs, TEIJIOBOW JBUIATEINb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsil, HIEKTPUUYECKOE MOJIe, POBOIHUKHI
U IUDJICKTPUKH, TTIOCTOSHHBIN JIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;

paznuyath SBJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIJI0OBOEC PABHOBECHE, CMAUYWBAHUE, KAMWJUISIPHBIC SIBJICHUS, UCHAPCHUE,
KOHJICHCAIIWS, IUIaBJICHUE, KpUCTa/uiM3amnus (OTBEpJeBaHUE), KHUIICHHUE,
Temionepeaaya (TeTUIONPOBOHOCT, KOHBEKIIHS, U3JIy4EHUE),
AIEKTpU3AIUA TeJl, B3aUMOJICHCTBUE 3apA/IOB, EUCTBUS JICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICUCTBUE MArHUTOB, JECHCTBUE
MAarHMTHOTO MOJIsl HA MPOBOJHUK C TOKOM, 3JIE€KTPOMArHUTHAsI UHIYKIIUS)
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0 ONHCAHUID HUX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUU B
OKpYXalollleM MHpe, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUWE W KaNWULIPHBIE SBIEHUS B MPHUPOJE,
KpUCTaUIbl B TMpupoae, u3iydeHue CoiaHua, 3amMep3aHue BOJOEMOB,
MOpCKHUE Opu3bI, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHEC
SBJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Apeld MoJtocoB, posib MAarHUTHOTO MOJS JUIS JKU3HM Ha
3emuie, NOJISIPHOE CUSHUE, NIPU 3TOM MEPEBOINUTDH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢u3nyecKkue BEIUUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIUIOTHI, yJeJbHas TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUloTa
IUIaBJICHUS, YJeNbHas TeIUIoTa NapooOpa3oBaHMs, YJElIbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JACHCTBUS TEIIOBOU
MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTb BO3AYyXa, JJIEKTPUUYECKHM 3apsf,
CHJIa TOKa, 3JIEKTPUYECKOE HAINPSIKEHUE, CONPOTUBJICHUE IPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUWE  BellecTBa, paboTa M MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), NpH ONHCAHMM TNPABWIBHO  TPAKTOBATH
($u3nYECKUi CMBICI UCIOJIb3YEMBIX BEIUYMH, 00O3HAYEHUS U €IMHHIIBI
¢u3nyeCKuX BEJIUYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
(¢u3NYECKyI0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TIpapUKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KHHETHYECKOW TEOPUHU
CTPOEHUs BEILECTBA, MPUHLHUI CYNEPHO3ULUHU IOJIEN (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsiia, 3akoH OMa JJ1sl yyacTKa Ienu, 3aKOH
JIxoynsa—JleHnia, 3aKkOH COXpaHEHMs DHEpPruyM, IpPU HTOM JaBaTh
CJIOBECHYIO (OPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MAaTEMAaTHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl M CBOMCTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUThH OOBSCHEHUE U3 1—2 JOTrHYeCKUux
[IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBOMCTBA (M3MUYECKUX SIBICHHIA,
buznyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
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pemarb pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIIBI, CBs3BIBArONINE (PU3MYECKUE BEIMYHMHBI: HAa OCHOBE aHAIM3a
YCIIOBHS 3a/lauyd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTATOK
JMAHHBIX I pelleHHs 3ajJadyd, BBHIOMpATh 3aKOHBI U  (QOPMYIIHI,
HEeoOXoauMble JUisl €€ pelieHus, NPOBOJUTh PACUEThl M CpPAaBHUBATh
MOJTy4YEeHHOE 3HaUCHUE (PU3NIECKON BETUYMHBI C U3BECTHBIMU JTaHHBIMH;
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
(bu3MYEeCKUX METOJOB, HCIOJb3Ys ONHCAHHE HCCIEIOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEAINOJIOKEHNE, OLEHUBAaTh IPABWIBHOCTD IOpsIKa
MIPOBEJCHUSI KCCIIEIOBAHUs, €J1aTh BHIBO/IbI;

IPOBOJUTH OMNbBITHI IO HAOMIONECHUIO (PU3NYECKUX SBICHUH WIH
(U3MYECKUX CBOMCTB Tell (KaMWJLUISIPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT €ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUsl TMPHU HU3IYYEHHH OT IBETa H3Mydaromien (Mmoryionaronei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs BOJBI OT TEMIEPATYPhl KUIAKOCTH H
Iom@aaM €€ TOBEPXHOCTH, JJIEKTPHU3alMsl TEI W B3aUMOJICHCTBHUE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJIECUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX IIOJIEM ITOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHuTHOTO MOJII HAa MHPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,
CBOMCTBa 3JEKTPOJABUIATENsl MOCTOSHHOTO TOKa): (OpMYIMpPOBATH
pOBEpsSEMbIE MPEANOJI0KEHHS, COOUPATh YCTAHOBKY M3 MPENJI0KEHHOTO
000pyZI0BaHUs, OTUCHIBATH X0 ONIBITA U (DOPMYJIUPOBATH BHIBOIBI;
BBITIOJHATh  NOPSIMbIE  W3MEPEHUA  TEMIIEPATypbl,  OTHOCUTEIbHOU
BJI&JKHOCTA BO3JyXa, CHJIbI TOKA, HAIPSHKEHHS C UCIOJIb30BaHUEM
aHAJIOrOBBIX NPHUOOPOB U JATUMKOB (DPM3MUECKUX BEJIUYMH, CPABHUBATH
pe3ynbTaThl U3MEPEHUM ¢ YUETOM 3aJaHHOM aOCOJIIOTHOM MOTPEIIHOCTH;
IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
OpPYyro C  UCHOJIb30BAaHUEM IMpPSMBIX HM3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAM TONEPEYHOTO
CEUEHHMS U Y/ICJIbHOTO COMPOTHUBIICHUS BEUIECTBA MPOBOJAHUKA, CUJIbI TOKA,
UAYIIEro 4epe3 MPOBOAHUK, OT HANOpsDKEHUs Ha  [POBOJIHUKE,
UCCJIEIOBAHUE TIOCIENOBATEJIBHONO M  MApaJUIEIbHOTO  COEIMHEHMIM
MPOBOJHUKOB): TIJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CleNys NpPEeIIO)KEeHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJIe TaOMuIl M TrpauKoOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;
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IPOBOJAUTH KOCBEHHBIE HU3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, CONPOTUBICHHE MPOBOJHKKA, paboTra u
MOIIIHOCTh 3JIEKTPUYECKOT0 TOKa): IJIAHHUPOBATh W3MEPEHHs, COOMpPATH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIeysl MPEIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

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

XapaKTepu30BaTh MPUHIMMBL  JACHCTBUS HW3YYEHHBIX MNPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOM HAa HX ONHCAHHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETP, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETp, CUETUYHK JJICKTPUUYECKON IHEPTHH, SIEKTPOOCBETHTEIHHBIC
pUOOPHI, HArPEBATENIBHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IPEIOXPAHUTENH, JIEKTPOMArHUT, FIEKTPOJABUTaTENb IOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (PM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
duznyeckrue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA WU U3MEPHUTEIHHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTaTEIb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI AJIEKTPUUYECKUX
Heneil ¢ mocne0BaTebHBIM 1 MapalljIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHS SJIEMEHTOB JJIEKTPUIECKUX IIETIeH;
OPUBOAUTH  TNpPUMEpPHl  (HAXOIUTh  WHOOpPMAIMIO O  TIPUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEeH cpejie;

OCYIIECTBJIATh TOUCK WHPOpMaMu (U3HUUECKOTO COJIEpKaHUS B
WNuTepHere, Ha OCHOBE HMEIOIIUXCS 3HAHUW M TYTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3alaHUi HAyYHO-TIOMYJSPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPaBOYHbIE MaTepHalbI,
pecypcbl cetd VIHTepHeT, BnaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusi ”HGOPMAIIUKA U3 OJTHOWU 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MHCbMEHHBIE W KpaTKWE YCTHBIE COOOIICHMS,
0000mass wHMOPMAIMI0O U3 HECKOIBKUX HCTOYHUKOB (PU3HUECKOTO
COAEpKaHusl, B TOM 4YHCJIE€ MyOJMYHO TMPEACTABIATH PE3YyIbTaThl
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IIPOEKTHOW WJIM MCCIEA0BATEIBCKOW EATEIIBHOCTH, IPU 3TOM I'PAMOTHO
UCIONb30BAaTh HW3YYCHHBIM TMOHATUHHBIA ammapat Kypca (QHU3UKH,
COIPOBOKJIATh BBICTYIUICHUE MPE3ECHTALMEM;

IPU BBIOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TIpYIMIE B COOTBETCTBUM C
IIOCTABJICHHBIMM 33J]a4aMH, CICIUThH 3a BBIITOJHEHUEM ILIAHA JECUCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIaa B
NEATEIbHOCTD IPYIIIBI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBUE,
IPOSIBIISS TOTOBHOCTD pa3peliaTb KOH(DIUKTHI.

K koH1y oOyueHus B 9 kjiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJI30BaTh IMOHATHUSA: CHCTEMa OTCcuYéTa, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHUS, Jedopmanus
(ynpyrasi, mjaacTHuYecKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIIO,
LHEHTpP TSHKECTH TBEPJOTO TENa, pABHOBECHE, MEXaHUYECKUE KOJIEOAHUS U
BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTbD,
CHEKTpPbI UCIYCKaHUs U MOTJOLIEHUs, anb(da, OeTa- U ramMmma-u3JIy4eHus,
U30TOIIbI, SIAEPHAS DHEPreTHKA;

paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBHXEHHE, CBOOOTHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aMMOJEHCTBHE
TEJ, pEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarolue U
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JABW)XEHHE, OTpPaKEHHUE
3BYKa, NPSAMOJIMHEHHOE PpacHpOCTPAHEHUE, OTPAKEHHUE U IPEIOMIIEHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKEHUE OEJIOTro CBETa B
CHEKTPp M CJOXKEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSIBJICHHE HM3YyYEHHBIX (U3MUECKUX  SBICHUH B
OKpyXaroIeM Mupe (B TOM uucie (PU3NYECKUE SIBICHUS B IPUPOJIE:
MPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHOU CUCTEMbI, pEAKTUBHOE
JIBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPUSATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKUE SIBICHUSA B MPHUPOJAE, OMOIOrHMYecKOoe ACUCTBUE BUIUMOTO,
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yIbTPa(hHOIETOBOTO W PEHTTEHOBCKOTO W3IIYyYCHHM, €CTECCTBCHHBIN
palvoOaKTUBHBIN (POH, KOCMHUYECKHE ITy4H, PAJAMOAKTHBHOE H3Iy4YCHHE
OPUPOAHBIX MHHEPAJIOB, JEHCTBHE pPAJAMOAKTHBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJioBeKa), MpH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKH) (DU3UYECKUX
SIBIICHUI;

OTKCHIBaTh U3yYEHHBIE CBOMCTBA TN M (PU3UUECKHUE SIBICHUSA, UCTIOIB3YS
dbu3nueckue BeIWYUHBI (CpeNHsAs W MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBHDKCHUM, YCKOPEHHE, NEPEMEIIECHUE, MyTh, YIJOBas
CKOPOCTb, CHJIa TPEHUS, CWIa YIPYTrOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJeHus, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIbI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
IOJHATOrO0 HAJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAIbHAS DHEPTUS CKATOU
IPYXKUHBI, KHHETHYECKas DJSHEPIHs, IOJHAs MEXaHW4YecKash SHEpIus,
NEpPUOJI U YacToTa KoJIeOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEAbl), TP OMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMBIX BEIUYHH,
0003HaueHUs W €IAUHUIIBI (U3HUECKUX BEIUYWH, HAXOIUTHb (HOPMYIIBI,
CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTH TpapyKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS M MPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs SHEPIHH, 3aKOH BCEMHUPHOTO TATOTEHUS,
IOPUHIUI CYNEPIO3UIUHA CWJI, NPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
IpU SIIEPHBIX PEaKUuusax, MPU ATOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEl, B TOM 4HCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
IaroB C ONopoid Ha 2-3 U3Y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
buznyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIe 3amaud  (omMparolmuecs Ha CcucteMy w3 2-3
ypaBHEHUI), UCIOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3HUUECKUE
BEJIMYMHBI: HAa OCHOBE aHaju3a YCJIOBHUS 3aJauyM 3allMChbIBATh KpaTKoOe
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIE NaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PELICHHsI, TPOBOAUTH PACUEThI U
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OLICHWBATh PEAIMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nueckon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMbI, KOTOpPbIE MOXKHO PEUIUTh MPU TOMOIIH
(¢u3NYECKUX METO/IOB, MCIIONb3Yys OMHCAHME HCCIIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOAUTH OMNBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3axkoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MAJIBIX KOJ€OaHUM, MPSIMOJIMHEHOE PACIIPOCTPAHEHUE CBETA,
pasiokeHue Oenoro cBera B CIEKTP, U3YyUYEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)k€HHsI IpeaMera B coOuparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENILHO cOOMpaTh YCTAHOBKY W3 H30BITOYHOro Habopa
o0OpylOBaHUs, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
(GbopMyIIMpOBaTh BHIBOJIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUEe Uu3MepsaeMOl BeNMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparomel JMH3bl), OOOCHOBBIBATH BBIOOp cHocoba H3MEPEHHs
(M3MepUTENBHOTO MPUOOpa);

IPOBOANUTH MCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HM3MEPEHUHN (3aBUCUMOCTb MYTH OT BPEMEHHU
IpyU PaBHOYCKOPEHHOM [IBJKEHMHM O€3 HayajJbHOM CKOpPOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTHYeCKOro MasTHUKA OT IJUHBI HUTH, 3aBUCHMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yria MpeIoMJIeHHs] OT yria
NajJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAaMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl TOJYYEHHOW 3aBUCHMOCTH
bu3nYecKX BEJIWYMH B BUJIE TaOMUIl U rpadUKOB, JeiaTh BBIBOIBI IO
pe3yibTaTam UCCleI0BaHuUs;

IPOBOAUTH KOCBEHHBIE H3MEpeHUs: (U3NYECKUX BEJIWYUH (CpenHsis
CKOpPOCTb M YCKOpPEHHE Teja TpU PaBHOYCKOPEHHOM JBHKECHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUsI CKOJIBKEHMSI, MEXaHHuYeckas padoTa M MOIIHOCTh, 4acToTa U
nepuoa KojeOaHui MaTeMaTHYecKoro U MPYKUHHOTO MAasTHUKOB,
ONTHYEeCKass Cujia CcOOMparomell JIMH3bI, PaJAHOAKTUBHBIN  (OH):
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IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBHITIOJTHATh U3MEPCHUS, CICIys MPEAIOKECHHON WHCTPYKIIUH, BBIYUCIIATH
3HaYCHHUE BEJIMYUHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3YNbTaThl C YUYETOM
3a/IaHHON TTOTPEITHOCTU U3MEPEHHUI;

COOJII0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000OpyIOBaHUEM;

pa3ianyuaTh OCHOBHBIC TPU3HAKK M3YYCHHBIX (PU3UUECKUX MOJICICH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPJOE TEJIO0, TOUYCUHBIA HCTOUHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJelb aTroMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepPU30BaTh MPUHIUIBI  JEHCTBUS WM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIUJOMETP, JATYMKU TIOJIOKEHMS, PACCTOSHHUS W YCKOpPEHHUs, paKeTa,
9XOJIOT, OYKH, IMEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCITIOJIb30BATh CXEMbl U CXEMAaTUYHBIC PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU PEUICHUH Y4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie M COOMpAaroLIEH JIMH3E;
OPUBOAUTH  TNPUMEPHl  (HAXOIUTh  HWH(OpPMAIMIO O  TIPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEeH cpejie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJICpKAaHUS B
HuTepHeTe, caMOCTOATENHHO (HOPMYIUPYSI TIOMCKOBBIN 3aMpOC, HAXOAUTH
MyTH OTpEJeNIeHUs] JOCTOBEPHOCTH TMOJYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIIINXCS 3HAHUH U JIOTIOJTHUTEIHHBIX UCTOUYHHUKOB;

UCTIONTb30BaTh MPH BBIMOJHEHWN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJSPHYIO
JUTEPATypy (PU3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHabl,
pecypchl cetu MHTepHEeT, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS Ha OCHOBE
uHGOpMAIlMM W3 HECKOJBKUX HCTOYHUKOB (DU3HUECKOrO COAEpIKAHMS,
nyOIMYHO TPEACTABIATh PE3ybTaThl IPOEKTHOM MM UCCIEI0BATENbCKON
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NEATENIbBHOCTH, IIPU OTOM TI'PAaMOTHO  HCIOJIb30BAaThb  W3YYEHHBIN
NOHATUMHBIN ammapar u3ydaemoro paszena (U3UKH U COMPOBOXKAATH

BBICTYIUICHHE TIpE3eHTalel C y4&ToM O0coOEHHOCTEeH ayauTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC
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KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B IO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
1.1 o - 2
MIHIE - Hayka 0 Hipupole https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bu6mmoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/] MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
29 JIBr>KeHUE 1 B3aUMOJICMCTBUE YaCTHI] 9 1 bubmuorexa [JOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.eds00.ru/7f416194
Hroro no pazgeny 5

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



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
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bubmuorexa [JOK
31 Mexatirieckoe ABIXCHIE 3 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
3.2 Huepups, Macca, 110THOCTS 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Braer o 14 . 2 https://m.eds00.ru/7f416194
Htoro no pazneny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. Ilepenava naBieHust TBEPABIMU 3 bubmuorexa [JOK
' TEeJaMU, JKUIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmorexka [IOK
42 Jlaprerite xuAKocTA > https://m.edso00.ru/7f416194
bu6nmoreka [JOK
43 ATMOC(epHOe faBIeHHe 6 https://m.edso00.ru/7f416194
44 JlelicTBue KUIKOCTH U ra3a HA MOTPYKEHHOE 7 5 3 bubnnoreka [JOK
' B HHX TEJIO https://m.edso0o.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmorexa [IOK
>1 Pabora i momEoCTS 3 ! https://m.edso00.ru/7f416194
bubmuorexa [JOK
52 Hlpoctere MexarH3MEI > ! https://m.eds00.ru/7f416194
bu6mmoreka [JOK
>3 Mexattirieckas SHeprits 4 ! ! https://m.eds00.ru/7f416194



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

TOUYKA \!pocrA

Hroro no pazgeny 12
[ToBTOpeHue u 0600IIeHNE Kypca PU3nUKH 3a 7 Kiacce 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KIIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne n/m P Konrpoububie IIpakruyeckue (itcpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoTsbI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tella U 7 1 bubnuotexa [JOK
' UX B3aUMOJICUCTBHUE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 SEKTPOMArHHTHAS HHAYKUHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
[ToBTOpenue u 0600IEeHNEe Kypca PU3NKH 3a 7-8 KIIacChl 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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
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9 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbI
bu6mmorexa [IOK
2.1 M 0 7 3
CXARITICCKHC ROACOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 9 bubnuorexa [JOK
' DJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6



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
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Pa3gen 4. CBeToBbI€ AIBJICHUSA

4.1 3aKOHBI PacIpoOCTPaHEHUs CBETA 6 2 bubmmorexa [TOK
' pacpoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2
JIMH3BI ¥ ONTUYECKHE IPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 PaznoxeHue 6enoro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pa3zgen 5. KBaHTOBLIE IBJICHUSA

5.1 Hcnyckanue u MOrIonieHue CBETa aTOMOM 4 1 bubmmorexa [TOK
' Y m https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.2 CTpoeHue aTomHOro spa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 SnepHble peakuuu 7 1 L https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pa3nes 6. [loBTopuTe1bHO-00001IaK0IIM I MOAYJIb

6.1 [ToBTOpeHue n 0600IIEHNE COIEePIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢u3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasuery 9

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 3 27



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

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®du3uka — Hayka 0 IPUPOJIE.
SABnenus npupoasl. dusndeckue
SIBJICHUS

MeXaHI/I‘-IeCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEININHEI U UX
U3MepeHne

KoaunuecTBO 4acos

TOUYKA \!pocm

JJIeKTPOHHbIE

Bcero

KoHnTpoJbHbie
padoThbI

Hara uudgponbie
u3ydeHusi oOpa3zoBaTe/ibHbIE

pecypchl

IIpakTH4eckue
padoTbI

VYpok-uccnenosanue "M3mepenne
TEMIIEPATYPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTINKa
TeMmeparypbl"”

Kaxk ¢usuka u gpyrue ecTeCTBEHHbBIE
HAaYKH U3Y4aroT IPUPOY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NIeCKuX
SIBJIEHUU C IIOMOIILIO MOJIeIeH

bubmuorexa [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "IIpoepka
THIIOTE3bI: JTATBHOCTD MOJIETA MapHKa,



https://m.edsoo.ru/ff09f72a
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MYIIEHHOTO TOPU30HTAIEHO, TEM
OoJibIIIe, YeM OOJIbIIIe BBICOTA ITycKa"

Crpoenue BemiecTBa. ONBITHI,

bu6mmoreka [IOK

B3anmoneincTeue Ten Kak npuyMHa

7 OKa3BIBAIOIINE TUCKPETHOE CTPOCHHE
A He MCkp p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBr>KeHue 4acTHI] BEIIECTBA bubmmorexa [JOK
HBett https://m.edsoo.ru/ff0a013e
Ypok-uccnenosanue «OMbITHI 11O
9 HAOJIIOACHUIO TETJIOBOTO PaCIIUPEHUS
ra3oB»
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3aumocBsI3b MeXy CBOWCTBaMU
BEIIECTB B Pa3HBIX arperaTHBIX
11 COCTOSIHUSIX U UX bubnuotexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJBI
Mexanndeckoe OBUKEHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmmorexa [TOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHHUE
bu6mmorexa [IOK
13 Ckopocth. EAUHUIEI CKOPOCTH
p A = p https://m.edsoo.ru/ff0a079c
14 Pacuer yTH ¥ BpeMeHHU ABMKEHUSI bubmmorexa [TOK
Y p https://m.edsoo.ru/ff0a0ae4
15 WNueprus. 3akoH uHEPITUH. bu6mmoreka [IOK

https://m.edsoo.ru/ff0a0c10



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

TOUYKA \!pocm

HU3MCHCHUA CKOPOCTU ABUKCHHA TCII

IImoTHOCTE BemecTBa. Pacuet Macchl

bu6mmoreka [IOK

16 u o0beMa Tesa 1o €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
IJIOTHOCTU TBEPIOTO TEa
18 Pemenue 3amad mo teme "[lmoTHOCTH bubmuorexa [JOK
BeuiecTa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMozeicTBus ten. Cuma
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «M3yueHue
20 3aBUCHUMOCTH PACTSKCHUS
(mehopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOMN CUIIBDY
21 SABnenue Tarorenus. Cuna TsHKECTH
CBsI3b MKy CUJION TSKECTH U
22 Maccoit Tena. Bec tena. Pemenue bubmmorexa LIOK
B " https://m.edsoo.ru/ff0a1778
3ama4 o teme "Cuiia TsKecTu
93 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnuoreka [IOK
Pu3nyecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al502
bubmuorexa [JOK
24 Hswepettne cit. JliHamomeTp https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
26 CnoxxeHue IByX CHJI, HallpaBJIE€HHBIX bubnmnoreka [JOK

110 OJAHOU MPSIMOM.

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
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PaBHOelicTBYIOIIAsA CHIT

27

28

Pemrenue 3agad mo reme
"PaBHoneiicTByromas cui"

Tpenue ckonbXeHUS U TPEHHUE MTOKOSI.
Tpenue B mpupojie U TEXHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopuas padota «3yueHue
3aBUCHUMOCTH CUJIbI TPCHHUA
CKOJIBKCHHUSA OT CUJIbI JaBJICHUA U
XapakTepa COMPUKACAIOIINXCS
MOBEPXHOCTEI»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

31

32

33

34

Pemenue 3agau Ha onpeneneHue
PaBHOJCHCTBYIOIIEH CUIIbI

Pemenue 3amau mo remam: «Bec
Tenay, «'paduueckoe n3o0OpaxeHne
cuny, «Cunbly, «PaBHOIEHCTBYOIIAS
CHII»

KonTponbHas pabota mo Temam:
«MexaHnuyeckoe IBUKEHHE», «Macca,
MIOTHOCTEY, «Bec Tenay,
«['papuueckoe uzoOpakeHue cun,
«Cub»

Hasnenue. CriocoObl yMEHbILICHUS U
YBEITUYEHUS JIaBICHUS
JlaBrieHue ra3a. 3aBHCUMOCTD

IaBJIEHU Ta3a OT 00bEMa,
TEeMIIEPaTypPhI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0alde0

bubmuorexa [JOK
https://m.edsoo.ru/ff0a20a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
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TOUYKA \!pocm

[Tepenaua naBiieHUs: TBEPABIMU

35 TEJaMU, )KUIKOCTSIMHU U ra3aMH. 3aKOH bubmorexa HOK
» AU : https://m.eds00.ru/ff0a25h0
ITackansg
36 JlaBiieHUE B XKUJKOCTH U Ta3e, bubnnoreka [HOK
BBI3BAHHOE JICCTBUEM CHJIBLI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3ama4d no teme «/laBieHue B bubmuorexa [JOK
JKUJIKOCTH U Ta3e. 3akoH ITackansa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 §)
Coobmaronuecs cocy el https://m.edsoo.ru/ff0a2970
39 I'mapaBnuueckuii mpecc bubnmorexa [IOK
AP p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiineBoit
JKUIKOCTHBIM HAcocC
Atmocdepa 3emiu. [Ipuannbl
CYILIECTBOBAHMS BO3 HOH
41 036&:)10111(1/1 3emMin 3£Z}I/IH(;II/IMOCTL bubmmorera [TOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJl ypOBHEM MOPsI
bu6mmoreka [IOK
42 B LA
ec Bo3ayxa. ATMochepHoe naBieHue https://m.edsoo.ru/ff0a2b5a
43 W3mepenue atMmoc(hepHOro aBiIeHuUs. bubnnorexka [HOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTEI HA, OBHEM bubmmorexa LOK
a AYP https://m.edsoo.ru/ff0a2fc4
MODpst
45 Bapometp-anepouns. Atmocdeproe bubnuotexa [JOK



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
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TOUYKA procm

AAaBJICHUC HA Pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4

Pemrenue 3agad mo reme

46
"ATtmocdepHoe nasieHue"”
JelicTBue ®UJIKOCTH U Ta3a HA Bu6 OK
noIMoTeKa
47 MOTPY>KEHHOE B HUX TEJIO. 1
ApXiMeoBa cHIa https://m.edsoo.ru/ff0a3276
Jlaboparopuas pabota «OnpeneneHue
48 BBITAJIKUBAIOILICH CHUJIBI, bu6mmoreka [IOK
JEHCTBYIOLIEH Ha TEJO, HOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
Jlaboparopuas paboTa 1mo Teme
49 «ccieqoBanue 3aBUCUMOCTH Beca bu6mmoreka [IOK
TeJa B BOJE OT 00bEMa MOTPYKEHHOMN https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YacTH TEJa»
bu6mmoreka [IOK
50 [TnaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
51 "KoHcTpynpoBaHnue apeomerpa min
KOHCTPYHPOBAHUE JIOJKH U
onpeeneHue e€ rpy30no bEMHOCTH"
Pemenne 3amau mo temaMm: «IInaBanne
59 cynoB. BoznyxonnaBanuey, bubnmuorexa [JOK
«/laBieHue TBEPABIX TEN, )KUIAKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»
b K
53 Mexanndeckas pabora no/morexa [0

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
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TOUYKA \!pocm

54

55

Mountgocts. EquHUIBEI MOIITHOCTH

Ypoxk-uccienoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noanbéMe 1o Jjectauie"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

56

IIpocteie MexaHu3Mbl. Peryar.
PaBHOBecHE cun Ha peiuare

57

58

59

60

KonrpospHas paboTa o reme
«/laBiIeHHE TBEPABIX TEN, JKUIKOCTEN
u razoB» / Bcepoccuiickas
poBepouHas paboTa

PaboTta ¢ TekcTaMM 110 TEME
«/laBnenue TBEPABIX TEN, KUIAKOCTEU
u ra3oBy» / Beepoccuiickas
IpoBepoyHas pabora

Pbruaru B TexHHKE, OBITY U IPUPOJIE.
JlaGopatopHnas pabora
«MccnenoBanue yciIoBUi paBHOBECHS
pBryaray

Pemenue 3amay mo teMe «Y CI0BUS
paBHOBECHSI pblUara

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ffOa4ffe

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a478e

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

61

Koaddunment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KI1/I HaknoHHOM
IIJIOCKOCTU»

0.5

62

Pemenue 3agau mo teme "Pabora,

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
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mMottHoctb, KIT/"

https://m.edsoo.ru/ff0a4c48

63

64

MexaHnueckas S3Heprusi.
Kunernueckas 1 noTeHIagbHas
SHEeprus

3aKOH COXpaHECHHSI MEXaHUYECKON
SHEPTHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

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

65

66

YPOK-3KCIIEPUMEHT MO TEME
"DKCcnepuMEeHTaIbHOE OIpeIETICHHE
W3MEHEHUS KUHETUYECKOU U
MOTEHIIUATILHON YHEPTHH NPU
CKaThIBAaHHUH TeJa 110 HAKIOHHOM
IJI0OCKOCTH"

KonTponbhas pabota no teme
«PaboTa 1 MOLITHOCTh. DHEPTUs»

67

68

[ToBTOpEeHUE U 0060011IEHNE TEMBI:
"MexaHnueckoe aBmKeHue"

[ToBTOpEeHNE U 0600IIEHNE TEMBI:
"PaboTa. MouHocTs. Dneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ee6
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TOUYKA \!pocm

8 KUIIACC
Kosun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TEOPUHU U UX ONBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MIO/ITBEPKICHUS
Macca u pazmep aTOMOB U MOJIEKYJI 1
Mopaenu TBEpIOTO, JKUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO,
KHJIKOTO U ra3000pa3HOro COCTOSTHUIM 1
BEIIECTBA HA OCHOBE NOJIOKEHUI
MOJIEKYJISIPHO-KUHETHUECKON TeOpUH
Kpucrannuueckue u amopdHbie TeIa 1 bubmmorexa LIOK
P P https://m.edsoo.ru/ff0a5800
CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnoreka [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
TemnoBoe paciimpeHue u cxatue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEpATyphI CO
CKOPOCTBIO TETNIOBOTO JIBUKECHMS 1
YaCTHIL
Buytpennss sneprusi. Crioco6st 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
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M3MEHEHUs BHYTPEHHEN SJHEPruu

https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK

10 Buztet renmonepeat https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "[Ipakruyeckoe

11 HUCIIOJI30BAHUE TETJIOBBIX CBOMCTB bubmuorexa [JOK
BEIIECTB U MAaTEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus "

12 KonnuectBo Temnotsl. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOro OaaHca. bubnnorexa [HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabota

14 "UccnenoBanue siBJICHUS bu6mmoreka [IOK
TEII000MEHa NpU CMELIMBaHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Tropsiueit Boabl"
PacueT koau4decTBa TEIIOTHI,

15 HEO0OXOMMOTO /111 HarpeBaHus Tena
Y BBIICJISIEMOTO UM TIPH OXJIAKIEHUN

16 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
YAEIbHOM TEIUIOEMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TomMBa. Y iejbHas TeIIoTa bubnnorexka [HOK
cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE

18 KPUCTAJUIMYECKUX TeJl. Y AeNIbHAs bubmmorexa [OK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIIEHUS

19 Jlaboparopnast pabora "Onpenenenue bubnuotexa [JOK



https://m.edsoo.ru/ff0a5c60
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yACJIbHOU TEIJIOTHI TIJIaBJICHUS Jibaa"

https://m.edsoo.ru/ff0a72fe

20

21

22

ITapooGpa3zoBaHue U KOHAECHCALIMSL.
Hcnapenue

Kuneunue. Y aenrHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCHMOCTb TEMIIEPATypPbl KUIICHUS
0T aTMOC(EpHOTO JaBICHUS

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenenenue
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3ayXxa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

bubmuorexa [JOK
https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

24

25

26

Pemenue 3agau Ha onpeneneHne
BJI&YKHOCTH BO3/yXa

[TpuHIHIBI paGOTHI TETIIIOBBIX
neurateneif. [lapoBas TypOuna.
JIBuraTenb BHYyTPEHHETO CTOPAHUS
KII/I TermoBoro nBuraTens.
TennoBble ABUTATENN U 3aILIATA
OKpY’Karollel cpeibl

3aKOH COXpaHEHMS U MTPEBPALLICHUS
SHEPTUHU B TEIIOBBIX Mpolieccax

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka K KOHTPOILHOM paboTe
o TeMe ""TeIIoBeIe IBIICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BelrecTna"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota no teme
"TemsoBele ABieHusa. Vsmenenne

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



https://m.edsoo.ru/ff0a72fe
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arperatHbIX COCTOSIHUH BelecTra"

DnekTpusanus tei. [[Ba poaa

29 ANEKTPUYECKUX 3apsI0B
Ypoxk-uccienopanue "DieKTpuzanus
30 TeJ MHAYKITUEH U TIpH
CONPUKOCHOBEHUM"
31 B3anmopeiicTBre 3apsyKEHHBIX TEIL. bubnuorexa [JOK
3akon Kymnona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
32 HarnpsiskeHHOCTB DJIEKTPUYECKOro bubnuoreka [IOK
nosist. [IpuHnmn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJEH
Hocurenu 3nexTprudeckux 3apsiios.
33 OnemeHTapHbI 3apsa. CTpoeHune
aToMa
34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubnnorexka [JOK
COXPAHEHUS IIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMEHEHNE bubnuoteka [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKUN TOK, YCIIOBUS €r0
36 cymiectBoBanus. Mcrounnkn bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBHS 2JEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "JleiictBue

QJICKTPHUYCCKOI'O I10JIA Ha ITPOBOJHUKHA



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
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U JUDJIEKTPUKHU"

DJIEKTPUYECKUI TOK B MeTasuiax,

bu6mmoreka [IOK

39
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas LUenb U e€ COCTaBHbIE
4acTu
Cuna toka. JlabopaTopHas padbora

41 "U3mepenue u peryaupoBaHue CHIIbI 0.5 bubmorexa LHOK

. P PeryIp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOE HANIPSKEHHE.

42 BoasT™metp. JIaboparopnas padota 05 bubnnoreka [JOK
"N3mepeHue u peryiupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

43 CornpoTuBieHNE NPOBOJHUKA. bubnmnorexa [JOK
VY ienpHO€E CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas pabota "3aBUCUMOCTh

44 AJIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnuoteka [JOK
MPOBOJHHUKA OT €0 JJIMHBI, TUIOLIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYEHUs1 U MaTepuana"
3aBUCHUMOCTD CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa [ yyacTka bubmmorexa [OK

p ' YA https://m.edsoo.ru/ff0aad4a
Lenu
JlabopaTopHas pabota
"HccnenoBanne 3aBUCHMOCTH CHUJITBI
bu6mmorexa [IOK
46 TOKa, UYIIETO Yepe3 PE3UCTOp, OT 1

COIIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEeHUs Ha pesucrope”

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9838
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IlocnenoBaTenbHOE B napajjiCJIbHOC

47
COEIMHEHUS POBOIHUKOB
Jlaboparopnas padota "IIpoBepka
48 MpaBUIa CIIOKEHHS HAINPSIKEHUN TPU bubnnoreka [HOK
MOCIEA0BATEILHOM COCIMHEHNH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos"
Jlaboparopnast padota "IIpoBepka
49 IIpaBUJIa JJI CHJIbI TOKA IIPU bubnuoreka [IOK
MapayIeIbHOM COEUHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopos”
Pemenue 3a1a4y Ha mprUMeHEHHE
50 3akoHa Oma 11 pa3auyHOTO bubmorexa HOK
P https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnuoteka [JOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenne
52 a60”ll“)I)I u F1\)/[0 I-I:OCTI/I 3neKTpI/Iqec1<or0 bubmorexa HOK
P Y H P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUYECKUE NN U TOTPEOUTEITN
53 ANEKTPUUYCCKON SHEPTHUU B OBIT bubmorexa HOK
P p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 [TocTosiHHBIE MATHUTHI, UX
B3aMMO/IEHCTBUE
VYpoxk-uccienoanue "M3yuenne bubnmuorexa [JOK
55 . "
I1OJIEN MTOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
56 MarnuTtHOoe nojie. MarHuTHOE ToJIe bubnmuotexa [JOK
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3eMiId U €ro 3HaUYEHHE JUIA KU3HU Ha
3emie

https://m.edsoo.ru/ff0acOba

[TonroroBka K KOHTPOJIBHOU paboTe
110 TeMe "DIJIEKTPUUECKHE 3apsIbl.

S7 3apspKeHHBIE Tela U UX bubmmorexa [JOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoecTBuUs. [1oCTOSTHHBIIM
AJIEKTPUYECKUM TOK"
KonTponbhas padota no teme
"DJIeKTpUUECKHUE 3aPSIb.
3apsKeHHbIE TeJla U UX bubnnorexa [HJOK
58 . .
B3aumoaercTBus. [locTosTHHBIN https://m.edsoo.ru/ff0abea8
aneKTpudeckuid Tok" / Beepoccuniickas
MpoBepoyHas pabora
PaGora ¢ TexcTamu 1o Teme
" . . " bu6mmoreka [IOK
59 [TocTosiHHBIM nekTpUyecKuit Tok" /
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickast mpoBepouHas paboTa
OmneIT OpcTena. MarauTHoe nosue
60 ANEKTPUUYECKOTO TOKa MarHuTHOE bubmmorexa [JOK
P https://m.edsoo.ru/ff0ac1d2
T0JI€ KaTYIIKH C TOKOM
[IpuMeHeHne >eKTPOMarHiToB B
61 TexHuke. JJaboparopHas pabora 05 bubmuoreka [IOK
"N3yueHue neicTBUSI MAarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
OJIS1 HA MPOBOJIHUK C TOKOM"
DNEeKTpOABUTATEIb TOCTOSIHHOTO
62 Toka. Mcronap3oBanue bu6nmoreka [JOK

JJIEKTPOJABUIaTEIEH B TEXHUYECKUX
YCTPOWCTBAaX U HA TPAHCIOPTE.

https://m.edsoo.ru/ff0ac86¢c
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Jlaboparopnas pabota
"KoHcTpynpoBaHue U u3ydeHue
paboTHI AJIEKTpOoABUTATENS "

63

Omnbrtel @apasest. 3akoH
3JIEKTPOMATHUTHON UHIYKLIMH.
[IpaBuio Jlenna

64

Onextporenepatop. CriocoObl

MIOJIyYEHUS MIEKTPUUECKON SJHEPIUH.

DNEeKTPOCTaHIMHU Ha
BO300HOB/IIEMBIX UCTOYHUKAX
SHEPTUU

65

66

67

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIIeKTPUUECKHEe U
MAarHUTHBIE SIBJICHUS"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAaTHUTHbBIE
SIBJICHUS "

[ToBTOpEeHNE U 06001IEHNE TEMBI:
"TerioBble ABIeHUA"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accse

68

[ToBTOpeHME 1 0000IIIEHNE TEMBI:
"MarauTHble ABIeHUS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

145
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9 KUIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
(1)
JI:;H Tema ypoka Beero Kourpoabnbie IIpakTHyeckue il:;:eﬂl/lﬂ :)I;l[()l:ll:())l:;feﬂbﬂble
padoThI padoThI pecypeni

1 MexaHnuecKoe JBIKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIIFHOCTD 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IPSIMOJIMHEWHOE bubnuoreka [IOK

3 1
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NPAMOIUHENHOE

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHEMHOTO

6 PaBHOYCKOPEHHOTO JIBM)KEHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSI TeNa Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBobonnoe nagenue tei. OnbITh 1

Tanmunes



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
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PaBHOMEpHOE ABMKEHUE 110
okpyxHoctu. [Iepuon u wacrora

bubnunoreka LIOK

o oOpamienus. JInHeiHas U yriioBas https://m.edsoo.ru/ff0ael76
CKOpPOCTH
10 LleHTpOoCTpeMUTENBHOE YCKOPEHHE
1 [Tepssiii 3akoH HetoToHa. BekTop bubnuoreka [{OK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoit ?:aKOH HerotoHna. Bbu6motreka [JOK
PaBHonelicTByrO1IAsA cuna https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akoH HproToHA. bubnuoreka [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anay Ha npuMeHEHNE bubnnorexa [JOK
3akOHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cwnaympyrocmi. Jaxon Iysa im0tz
16 Pemenue 3ampau no reme «Cuia
YIIPYTOCTHY
17 Jlaboparopnast pabora «Ornpeznenenne bubmuoreka [IOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmnoreka [JOK
18 Cna Tpetis https://m.edSO(])_.[ ru/ff0af738
19 Pemenue 3anau mo teme «Cuna bubnunorexa LIOK
TPEHUA» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bu6muoreka [JOK
KO3 pHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ffOaf8be
21 Pemenue 3agad mo teme "3aKoHBI but6mmoreka [IOK
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Hrerorona. Cuna ynpyroctu. Cuna
Tpenus"

https://m.edsoo.ru/ff0afb8e

22

23

24

Cuta TSHKECTH M 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpEHUE CBOOOIHOTO
IIagCHUuA

Ypok-koHpepenus "JBmkeHue Ten
BOKPYT T'PaBUTAIIMOHHOTO IIEHTpa
(Conneunas cucrema). ['anmaktuxu"

Pemenue 3amau nmo teme "Cuna

TSDKECTH U 3aKOH BCEMHUPHOTO
TAroreHus"

bub6nmoreka [IOK
https://m.edsoo.ru/ff0af044

bubnunoreka LIOK
https://m.edsoo.ru/ff0af5f8

25

[IepBas kocMHu4ecKas CKOPOCTb.
HesecomocTs u neperpysku

bubnunoreka LIOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBeCHE MaTepHAIBHON TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHOW OCBIO BPAILCHHUS.
MowmeHT cuibl. LlenTp Tsokectu

bu6nmorexa LIOK
https://m.edsoo.ru/ffOafe36

27

PaBHOBeCHE MaTepHAIBHON TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmenT cuisl. LlenTp TsokecTn

28

29

Pemrenue 3agad mo reMe "MoMeHT
cuisl. LleHTp TsKECTH"

IloaroroBka k KOHTpOHBHOﬁ pa60Te je(e]

bubnunorexa LIOK
https://m.edsoo.ru/ffOb02b4

bu6nunorexa LIOK
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TeMe "MexaHUYeCKOe JBUKEHUE.
BsaumogeiictBue Ten"

https://m.edsoo.ru/ff0b0408

KonrponsHas pabora o reme

30 "MexaHH4eCcKOe JIBIKEHUE bubmmorexa [JOK
y A | ' https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue ten
Nmnynbc Tena. Umnynsc cuiibl. 3aKoH
31 COXpaHEHUs UMITyJbca. YIIPYroe u bubmmorexa [JOK
p y o pyr https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOICHCTBHE
Pemenue 3amau nmo treme "3akoH bubnunoreka LIOK
32 "
COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ffob096¢c
33 VYpoxk-koupepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
bu6nmorexa LIOK
34 M 0
exafireciad paboTa 1 MOMHOCTS https://m.edsoo.ru/ff0b0a84
Pabora critbl TSDKECTH, CHITBI bubnuoreka [{OK
35
YOPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS TIPH
pPaBHOMEPHOM JIBUKEHHUH Teja 1o
TOPU30HTAILHOM TOBEPXHOCTH)
37 CBsi3b DHEPTUH U PAOOTHI.
[ToTennuanpHas SHEPTUS
Kunernueckas sneprus. Teopema o bubnuotexa [JOK
38 .
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUS SHEPTUU B

MEXAaHUKE



https://m.edsoo.ru/ff0b0408
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40 Jlaboparopnas pabota «M3yueHue bubmmoreka [JOK
3aKOHA COXPAHCHUS YIHEPTUM https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABMIKEHHUE U €TO bubmuorexa [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieOaHusl. bubnunoreka LIOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTryecKkuii ¥ Npy>KUHHBIA
MasITHUKA
Ypok-uccienoBanue «3aBUCUMOCTh
44 repuo/ia KojiebaHuM OT KECTKOCTH bubmmorexa [JOK
pro https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MAcCHI TPy3a»
45 [IpeBparenue sHepruu Npu
MEXaHHUYECKUX KOIeOaHMSIX
Jlaboparopnast pabota «Ornpezaenenne
46 ‘{aCTOI”)[BI Hpne Ifo a Kone6aim71 bubmorexa LOK
pHOA https://m.edsoo.ru/ffOblaec
MPYXKUHHOTO MasiTHUKa»
Jlaboparopnast paborta «IIpoBepka
47 HE3aBHUCHMOCTH TIepHoJia KoJeOaHmit bubmuoreka [IOK
rpy3a, MOABEIIEHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
MAaccChI Tpy3a»
Mexanunveckue BoHbI. CBOWCTBA
48 MEXaHHYECKUX BOJH. [IpoIoTbHEIE 1 bubmmorexa [JOK
-poa https://m.edsoo.ru/ffob21fe
TTOTICPEYHBIE BOJTHBI
Ypok-koHpepeHus "MexaHndeckue
49 BOJIHBI B TBEPJIOM TEJIE.

CelicMAYeCKHe BOJTHBI"



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
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50

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

o1

52

53

Ypok-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'pomMKoOCTb 3ByKa U BBHICOTA TOHA.
AKYyCTUUYECKUI1 pe30HAHC
Ypok-koHpepeHus "YIbTpa3ByK U
nH(}pa3ByK B IPUPOJIEC U TEXHUKE"

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

54

55

56

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
TeMe "3aKOHBI COXPAHCHHUS.
Mexanudeckue Kojie0aHust U BOJIHBI"

KonTponbHas pabota mo Teme
"3akoHbI coxpaHeHus1. MexaHn4eckue
KoJieOaHus U BOJTHBI"

QHGKTpOMaFHI/ITHOC ITOJIC.
QHGKTpOMaFHI/ITHLIC BOJIHBI

bubnuoreka [{OK
https://m.edsoo.ru/ff0b25f0

bubmmoteka IIOK
https://m.edsoo.ru/ffOb2abe

57

58

59

60

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
Ypok-koupepenmus "lkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonws3oBanne 3eKTPOMarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

Ypok-uccnenosanue "M3yuenne
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIIBHOTO TenedoHa"

Pemenue 3aga4d Ha OIIPCACIICHUC

bubnunorexa LIOK
https://m.edsoo.ru/ffOb2fe6

bubnunorexa LIOK
https://m.edsoo.ru/ffOb2c6c



https://m.edsoo.ru/ff0b23ca
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YaCTOThbI U IJIMHBI BHGKTpOMaFHI/ITHOfI
BOJIHBI

DneKTpOMarHuTHas IpUpo/ia CBETa.

bub6nmoreka [IOK

61 CxopocTts cBeta. BonHoBbie cBoOlcTBa
P https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku cBeta. [IpsmonuneitHoe Bu6 OK
noInoTeKa
62 pacnpocTpaHeHue cBeTa. 3aTMEHUS 1
C 1 https://m.edsoo.ru/ff0b3658
onH1a ¥ JIyHBI
3aKOH OTpa)kK€HUs CBETA. 3epKaja.
bubmmoreka [JOK
63 Pemrenue 3a1au Ha mpuMeHEHNE a
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHsI CBETa
64 [Ipenomiienue cBeta. 3aKoH Bbu6motreka [JOK
MIPEJIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bubnnorexa [JOK
65 Hcnonbs3oBanue MogIHOTO BHYTPEHHETO https://m.e dSO(])_[I‘U FFfOb3C5e
OTPaKEHHSI B ONITHYECKUX CBETOBOAX T '
Jlaboparopnas pabota "HccrnenoBanue
66 3aBHCHMOCTH YTJia IPeJIOMICHUS
CBETOBOTO JIy4a OT yTIJia MaJIeHus Ha
rpanune "Bo3ayx-crexio’"
Ypok-koHpepennus "Micnons3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS CBS3b"
but6mmorexa [IOK
68 JInn3el. OnTryeckas cuiia JMH3bI
https://m.edsoo.ru/ff0b3f2c
69 ITocTpoenne n3o0pa>keHuii B IMH3AX bubmuoteka [IOK
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Jlaboparopuas pabota "Onpenencaue

https://m.edsoo.ru/ffOb444a

70 (hOKYCHOTO PACCTOSIHHS M ONITHYECKOMN bubmorexa [JOK
_ https://m.edsoo.ru/ff0b4206
CHUJIBI COOMpArOIIEH JTNH3HI"

7 Ypok-koH(pepenmus "OnTudeckue bubnmnoreka HOK
JTUH30BBIC TIPHOOPHI" https://m.edsoo.ru/ffOcOa7e

72 ['na3 xak onrtuyeckas cucrema. 3peHue bubmmorexa [JOK

https://m.edsoo.ru/ff0b4684

73 VYpox-koupepenuus "ledexrsr
3penus. Kak coxpanurts 3peHue"

Paznoxenue 6e10ro cBeTa B CIEKTP.

74 Omnbitel HetoTona. Crnoxenue bubnnoreka [JOK
CIEKTpaIbHBIX UBETOB. [{ucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopatopnas pabora "OnbITh O
pas3NoXeHuto 06e0ro cBeTa B CIEeKTp U

75 BOCIIPHUSATHIO L[BETA ITPEIMETOB IPU UX bubmorexa LOK

https://m.edsoo.ru/ff0cOe2a
HaOJII0ICHNH Yepe3 LBETOBbIE
¢bunabTphl"
VYpok-nipaktukym "BonHoBbIE

76 CBOICTBa CBETA: AUCIIEPCHS,
uHTephepeHys u audpaxus”

77 Omertel Pe3epdopaa u ruranerapHas bubnuotexa [JOK
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8

78 IToctrynarel bopa. Moanens atoma bopa

79 Hcnyckanue 1 MOTJIOLIEHUE CBETA bubmuoteka [IOK
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atoMoM. KBautel. JInnenuarrie

https://m.edsoo.ru/ff0c144c

CHEKTPbI
Ypoxk-nipaktukym "Habmronenue bubnmnoreka HOK
80 "
CIEKTPOB UCITyCKaHUs https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTB U €€ BHIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro sipa. Hykinonnas bubnnorexa [JOK
MOJEINb https://m.edsoo.ru/ffOc18ac
83 PanuoakTuBHBIC IPEBpAIICHHUS. bubmmoreka [JOK
N3otomnbl https://m.edsoo.ru/ffOclal4
Pemenue 3agau o teme: bubnuoreka [{OK
84
"PanuoakTuBHBIC MpeBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nonypacnana
Ypok-koupepenius "PagnoakTuBHbIE
86 I/Ii‘[ eHI/IS({b Bpl'I upoje Mi, 15000403 (S bubmorexa [JOK
i | PHPOJE, MEAHIIHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHbie peakuu. 3aKOHBI
87 ccflx paHeHIEH SaHSI OBOTO U MacCOBOTO brbmmorexa [IOK
P PAA https://m.edsoo.ru/ff0c1c58
quCen
88 DHeprus CBA3U aTOMHBIX sifep. CBsi3b bubmmnoreka [JOK
MAacChl U SJHEPTUU https://m.edsoo.ru/ffOcld7a
89 Pemenue 3ampau no reme "SnepHeie
peakuun"
90 Peakiuu cunTe3a U neneHus sSaep. bu6nunorexa LIOK
Ucrounuku sueprun ConHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
91 VYpoxk-koHpepenuus "AnepHas



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
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sHepreTuka. JlencTus
PaZMOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
OpraHu3Mbl"

[TonroroBka K KOHTPOJIBHOU paboOTeE 1O
TeMe "DJIEKTPOMAarHUTHOE TOJIE.

bubnunoreka LIOK

92
DNeKTPOMarHUTHHIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBbic sBncHUS"
KonTponbhas padota no teme
93 "DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KsanToBric sBineHus"
[ToBTOpEeHuEe, 0600IIEHHE.
94 JlaGoparopHble pabOThI IO KypC bubmorexa HOK
patop . P , ypey https://m.edsoo.ru/ff0c245a
"BzaumopeiictBue Ten"
IToBTropenue, o6o0menue. Pemenue
95 ACYCTHBIX M KaYECTBEHHBIX 3a/1a4 110 bubmorexa HOK
P | " https://m.eds00.ru/ff0c2572
TeMe "TernnoBbie mporecchl
[ToBTOpenue, o6o6mcHNe. Pemenue
96 aCLIeTII)-ILIX Y KaueCTBEHHBIX 3aJ1a4 110 bubmorexa LOK
P | o https://m.edsoo.ru/ff0c2a22
teme "KIIJI TennoBeIX ABUTATENICH
[ToBTOpenue, o6o0menue. Pemenue
97 ACYETHBIX M KaYCCTBEHHBIX 3aa4 10 bubmorexa [JOK
P | f https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anexTpoycTaHOBOK
[ToBTOpenue, 0600IIEHNE.
bu6nunorexa LIOK
98 JIaboparopHbIie pabOTHI IO KypCy

"CBeTOBBIE SBJICHUS"

https://m.edsoo.ru/ff0c2c52



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
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[ToBTropenue, o6o0menue. Pabora ¢

99 TEKCTaMH I10 TeMe "3aKOHBI 1 buGnuorexa [IOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHHUS B MEXaHHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 bubnnorexa LHOK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBEIE 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0c3044
SIBJIICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 TekcTamu 110 Teme "KBanroBas u 1
snepHas pu3uka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJbBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KIIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

13

pasiindaTtb ABJICHHA 110 OIMHMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

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

pacro3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIlleM MHpE, B TOM 4HucCiIe (pU3NYECKUE SBICHUS B MPHUPOJE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLAEIATH

CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKN) (PUINUECKUX SIBICHUN

14

ONHUCBHIBATh H3YYEHHBbIE CBOWCTBA Ten W (hU3MUYECKHE SIBJICHUS,
UCHONB3Ys (U3MUECKHE BEIUYMHBI, NPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJb3YEMBIX BEIMYUH, HX
0003HaYeHHs U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTHh (OPMYJIbI,
CBSI3bIBAIOIIME JIAHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpaduKd  H3yYEHHBIX  3aBUCUMOCTEU

(I)I/I3I/I‘-ICCI(I/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKHE SIBICHUS M IPOIIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa © 3allMCBhIBaTh €r0 MaTeMaTU4YeCcKoe

BBIPAXKCHUC

1.6

OO0BSACHATh (PU3UYECKUE SIBICHHUS, TPOIECCHl U CBOWCTBA Tell, B TOM
Yucle W B KOHTEKCTE CHUTyallMd MPaKTHKO-OPUEHTUPOBAHHOTO
XapakKTepa: BbIABIATL MNPUIUMHHO-CICACTBCHHBIC CBA3U, CTPOUTH
o0bsicHeHMe W3 | — 2 JOrMYecKWx IaroB ¢ omopoil Ha 1 — 2

U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUN, (PU3MUECKUX 3aKOHA MIIH
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3aKOHOMEPHOCTH

1.7

1.8

1.9

pemath pacdy€éTHbIe 3a1a4i B 1 — 2 JEHCTBUSI, MCIIOJIB3Ysl 3aKOHBI U
(dbopMyITbl, CBS3BIBAIONINE (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a
YCIIOBHS 33J]a4dl  3allUChIBaTh KPAaTKOE YCIOBHE, IOJICTABIIATH
¢u3nueckre BeIUUUHBI B (YOPMYJIBI M IPOBOIUTH PACUETHI, HAXOUTD
CIpaBOYHBIC JIaHHBIC, HEOOXOIUMBIE JUUIsI PEIICHUS 3a/1a4, OIICHUBATh

PEATUCTUYHOCTH MOTYICHHON (PU3UUYECKON BETUIMHBI

pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOXHO PEIIUTh IpPHU I[OMOIIU
(Gu3n4ecKux METOJOB, B ONMCAHUU MCCIEJOBAHUS  BBLACIATDH
IIpOBEpsieMOE  MpPEANONOKEeHHe  (TUIoTe3y),  paziudarb U
MHTEPIPETUPOBATh IOJYYCHHBIH pPe3ylnbTaT, HAXOIUTh OLIMOKHU B

XO0J¢€ OIibITa, ACJIaTh BBIBOJLI 110 €0 pE3yjibTaTaM

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
busznueckux  CBOMCTB  Tem:  (GopmynMpoBaTh — IpOBEpsEMbIe
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEAIOKEHHOTO

060pyI[OBaHI/I$I, 3alluCbIBAaTh X0/ OIIbITAa U (I)OpMy.]'II/IpOBaTL BBIBOJbI

1.10

1.11

1.12

BBITMIOJHATh NPSMbIE U3MEPEHHs C HCIIOJIb30BAHMEM aHAJOrOBBIX U
UGPOBBIX MPUOOPOB, 3aMMCHIBaTh MOKAa3aHUs NMPUOOPOB € YUETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTH  HWCCJIEJOBAHUE  3aBUCUMOCTH  OJHOM  (hU3HUECKOM
BEJIMYMHBI OT JPYroMl € MCIIOJB30BAaHUEM IIPSAMBIX W3MEPECHUH,
y4acTBOBaTh B TUIAHHUPOBAHUM YYE€OHOTO HCCIIEIOBAHMS, COOMPATH
YCTAHOBKY M BBINIOJHATh U3MEPEHHUS, CIEAYS MPEIIOKEHHOMY IUIaHy,
(UKCUPOBATh PE3YNHTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3NUECKHUX
BEJIMYMH B BUJIC MPEJIOKECHHBIX Ta0IHIl U TPAaPUKOB, A€TaTh BHIBObI

0 pe3yJibTaTaM HCCIe0BaHUS

IMPOBOAWUTE KOCBCHHBIC HN3MCPCHUSA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICAYyA
Hpe,E[JIO)KCHHOﬁ HWHCTPYKIUU: TIPU BBINIOJIHCHUHA I/I3MepeHHﬁ CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATE 3HAYCHUC HCKOMOM

BCJINMYHHBI

1.13

coOmoaTh MpaBUja TEXHUKM Oe3omacHOCTH Tpu  pabore cC

1abopaTOpHBIM 000PYTI0BAHUEM

1.14

yKa3blBaTh MPUHIMNBI  JACHCTBUS OpUOOPOB W TEXHUUYECKUX
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1.15

1.16

1.17

1.18

1.19

YCTPOMCTB, XapaKTepU30BaTh MPUHLMIBI JCUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKMX YCTPOMCTB C IOMOLIBIO HX ONHUCAHMUS,
UCIONB3YS 3HAHUS O CBOMCTBaX (U3MYECKUX  SIBICHUH U

H€06XOI[I/IMBI€ (bI/ISI/I‘IeCKI/Ie 3aKOHBI 1 3aKOHOMCPHOCTHU

OPUBOANUTH TPHUMEPHl (HAXOAUTH HH(MOpPMAIMIO O MPHUMEPax)
MPaKTUYECKOTO UCTOIb30BaHUs (PU3NICCKUX 3HAHUI B OBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMu U TEXHUYECKHUMH YCTPOMCTBAMU, COXPAHCHUS 3I0POBbS U

coOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJICHUS B OKpYKaloILel cpene

OCYIIECTBIISITh OTOOP MCTOYHHKOB MH(POpPMALUU B ceTh MHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHMUM M IYTEM CPAaBHEHMS Pa3iIMYHBIX MCTOYHUKOB
BBIJICJIATE MH(OPMALUIO, KOTOpasl SBISETCS HPOTHMBOPEUMBON HIIU

MOJKET OBITh HEIOCTOBEPHOU

HCIIOJIB30BAaTh pu BBIIIOJIHEHUH Y4eOHBIX 3a1aHUIN
HAYYHONONYJSIPHYIO ~ JUTEparypy  (U3MYECKOTO  COAEpKaHus,
CIIpaBOYHBIE MaTepHallbl, pecypcbl cetn VIHTepHer, BiaxeTh
npuéMamMM KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALIUU

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHGPOpPMAIMH (PU3UIECKOTO
COJIep’KaHus, B TOM YHCIe MyONUYHO J1elaTh KpaTKue COOOIIEHHUS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAaHUN, MpPU ITOM
rPaMOTHO HCIIOJNb30BAaTh M3YyUYEHHBIM MOHATUUHBIN amnmapaTr Kypca

(buU3UKH, COMPOBOKIATH BHICTYIIJIEHUE MPe3eHTaluel

IIPY BBITIOJTHEHUH y4€OHBIX NMPOEKTOB M UCCIIEIOBAaHUI pacipeeaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIEINTh 3a BBIITOJIHEHUEM IUIAHA JIEWCTBHM, aJIE€KBAaTHO OLICHUBATh
COOCTBEHHBIH BKJIaJ B JIEATENBHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBASI MHEHHE

OKPY>KaOIINX

8 KUIACC




Kon
NpoBepPsieMOro
pe3yJbTara

11

1.2

1.3

TOUYKA \!pocm

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

UCIIOJIb30BATh MTOHATHUSA

pa3nanyaTrh SBJICHMS 110 ONHCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OTBITOB, JIEMOHCTPUPYIOUINX JaHHOE (PU3UIECKOE SIBICHHUE
pacro3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3UYECKue SBICHHUS B MPUPOJE,

IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTIATH

CYIIIECTBEHHbIE CBOICTBA (MpU3HAKU) (PU3NUECKUX SIBICHUN

14

ONUCBHIBATh H3YYEHHBIE CBOMCTBAa Tel M (PU3MUECKUE SBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, TPH ONHCAHWU TPABUIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €AUHUIIB! (PU3MUECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBSI3bIBAIOIIME JIAHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTH  IpaUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

(bI/ISI/I‘ICCKI/IX BCINYHH

1.5

1.6

XapaKTCpPU30BaATb CBOMCTBa TCI, (bI/IBI/ILICCKI/Ie SIBJICHUS W IIPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MaTCMaTHU4YCCKOC

BBIPAKECHHE

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHCIIEC U B
KOHTEKCT€ CHUTyalluid MPaKTUKO-OPUEHTHPOBAHHOTO  Xapakrepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH 00BsACHEHHUE U3 |
— 2 JOTUYECKHWX IIaroB ¢ MOMOMIbI0 1 — 2 M3y4YeHHBIX CBOMCTBA

(I)I/I3I/I‘-ICCI(I/IX HBHCHHﬁ, (I)I/I3I/I‘-IGCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemiath pacyéTHble 3a7aud B 2 — 3 JNEHCTBHUSI, UCIIONb3YS 3aKOHBI U
(bopMyIIBI, CBSA3BIBAIOITNE (DU3NUECKUE BETMYMHBI: HA OCHOBE aHAIM3a
YCIIOBHS 3a/1a4¥ 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBISBIATH HEJOCTATOK
JAHHBIX Ui pelIeHHsl 3a7adyd, BbIOMpaTh 3aKOHBI U (OpPMYIbI,
HEOOXOAUMBIE JJIsi €€ pelleHus], MPOBOAUTh PacuéThl U CPAaBHUBATDH
MOJIyUeHHOE 3HAaueHHe (PU3UUYECKOW BEIMYMHBI C HM3BECTHBIMU

JaHHBIMH
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1.8

1.9

paciio3HaBaThb HpO6JICMBI, KOTOPBIE MOXHO pPCHIUWTh IIPpU IMOMOIIHU
@Hanecxnx MCTOHO0B, UCITIOJIL3Ys OIIMCAHNUC UCCIICAOBAHUS, BBIACIATH
IIPOBEPAEMOC IPCAIIOIOKECHUC, OLCHUBATH IIPABUIIBHOCTE IIOpsAAKa

MMPOBCACHUA UCCIICA0OBaHMA, ACIaTh BBIBOABI

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Tenm:  (GopmynMpoBaTh — IpOBEpsieMble
OPEANONOKEeHUs,, coOUpaTb  yCTAaHOBKY M3  IPEAJIOKEHHOTO

060py,I[OBaHI/I$I, OIMIKCBIBATH X0/ OIIbITa 1 (1)OpMy.]'II/IpOBaTB BBIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HCIOIb30BAHMEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3YIbTATHI

U3MEpEeHUi ¢ yuéToM 3a/1aHHOM a0CONIFOTHOM MOTPEITHOCTH

1.11

1.12

1.13

MPOBOAWTH  HMCCIEAOBAHME 3aBUCUMOCTH  OJHOW  (U3UUYECKOM
BEJIMYMHBI OT JPYrOM C HCHOJB30BAHUEM MPSIMBIX HW3MEPEHUN:
IUTAHUPOBATh HCCIIEJOBAaHME, COOMpPATh YCTAHOBKY U BBINOJHSTH
U3MEpPEHUs,  CIeAysd MPEeAIOKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJNYYEHHOW 3aBUCHUMOCTH B BUJE TaOMUIl U TpadUKOB,

ACJIaTh BBIBOAKI 10 PE3yJIbTaTaM MCCICAOBAHHUA

OPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUTAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys IPEeMIOKEHHOM MHCTPYKLUMH, W BBIUHUCIATH 3HAYCHHE

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Hpu  paboTte ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

1.15

XapaKTepu30BaTh MNPUHIMNbBI JEHCTBUA HW3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONHUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHUH U HEOOXOaUMbIe

¢buznyecKkrue 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTB& U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHUYHBIM PUCYHKaM, COCTABJISATHL CXCMbI
SJIICKTPHUICCKUX ueneﬁ C TMOCJICHOBATCIIbHBIM H IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pasiinviasn YCJIOBHBIC 0003HaYCHHS

3JICMCHTOB JJICKTPHUYCCKUX ueneﬁ

1.16

MPUBOAUTH TpPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
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1.17

NPaKTUYECKOTO UCTOIBb30BaHUS (PU3NYECKUX 3HAHUH B IMOBCETHEBHOMN
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMu M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM JKOJIOTMYECKOTO TIOBE/ICHHS B OKPY)KAIOIIEH cpefie

OCYIIECTBIISATh MOUCK MHPOPMAIHN (PU3UIECKOTO COACPKAHKS B CETH
WNHTepHeT, Ha OCHOBE MMEIOUIMXCS 3HAHUHM M IMYTEM CpaBHEHUS
JOTIOTHUTENFHBIX HMCTOYHUKOB BBIACIATh WHPOPMAIUIO, KOTOpas

SABJIACTCA HpOTHBOpeqHBOﬁ HJIA MOXKET OBIThH HCHOCTOBCpHOﬁ

1.18

UCMOJNb30BaTh IPU  BBINOJHEHUMM YUYEOHBIX 3aJaHMH Hay4HO-
HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COJCpKAHUS, CIPAaBOYHBIE
MaTtepuainsl, pecypchl cetu MHTepHer; Biazers  npuémMamu
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHusi WHGOPMAIMKA U3 OJHON

3HaKOBOM CUCTEMBI B APYT'YRO

1.19

1.20

9 KJIACC

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC M KPATKHUE YCTHBIC COOOIICHHUS,
0000mas wWHPOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (PUIUICCKOTO
COJIep’KaHusl, B TOM 4YHUCIE NYyOIMYHO TPEICTaBISATh PE3yIbTaThl
MPOSKTHON WM HWCCIIEIOBATEIILCKON  JICATENBHOCTH, TIPH ITOM
IpPaMOTHO UCHOJb30BaTh M3YUEHHBIM MOHATUIHBIA ammapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJIEHUE NPE3eHTaluel

NP BBIMIOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PaCHpPENeNiITh 00SI3aHHOCTH B IPYIIE B COOTBETCTBUU C
IIOCTABJIICHHBIMU  3a/la4aMH, CJIEAUTh 3a BBINOJHEHUEM ILJIaHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBI BKIAJ B JESITENbHOCTh TPYIIBL, BBICTPANBATH
KOMMYHUKAaTUBHOE€  B3aWMOJICMICTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

Kon
NpoBepPsieMoOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIIOJIB30BAaTh U3YUYCHHBIC ITOHATUSA
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1.2

1.3

pa3indaTth SABJICHHUA 110 OIMHMCAHHMIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKOG SABJICHUC

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarollleM MHUpe, B TOM 4Hclie (pU3NYECKUE SBIICHUS B MPUPOJIE,
IPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH

CyIIECTBEHHBIE CBOMCTBA (MPU3HAKU) PUBNUECKUX SIBICHUIN

14

ONUCBHIBATh H3YYEHHBIC CBOWCTBA Tel WU (hU3MUYECKUE SIBJICHUS,
UCTIONB3Yysl (U3WYECKHE BEIMYMHBI, TPH ONHCAHWU TPABHIBHO
TPaKTOBaThb  (PU3MYECKHI  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €AUHUIBI (PU3MUECKUX BEIMYUH, HAXOIUTH (POPMYIIHI,
CBA3bIBAIOIME JIAHHYIO  (U3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEIIMYMHAMHU, CTPOUTH TpapuKHd  HM3YYEHHBIX  3aBHCUMOCTEH

Q)HSHHGCKI/IX BCINYHH

1.5

1.6

XapaKTCPpHU30BaATb CBOICTBa TCII, (l)I/ISI/I‘IeCKI/Ie SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YysA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

OO0BSICHATH (PU3MYECKHE MPOLECChl U CBOMCTBA TeN, B TOM YHCIE U B
KOHTEKCTE CHUTyallMid MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBIISATh TPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB C IMOMOIIBI0 2 — 3 W3yYeHHBIX CBOICTBa

(bI/ISI/I"ICCKI/IX HBJ'ICHHfI, (1)I/I3I/I‘IeCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHbele 3ahauyu (omuparonipecs Ha cucreMy u3 2 — 3
yYpaBHEHUM), UCIHOJB3Yys 3aKOHBI H  (OPMYJBI, CBS3BIBAIOIINE
dbusznuecKkue BETUYMHBI: Ha OCHOBE aHalkM3a YCJIOBHUS 3a7adud
3aMUCBhIBAaTh KPAaTKOE YCIIOBHUE, BBIABIATH HEJOCTAIOIINE HIIH
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE
JUISL pelieHus, TMPOBOAUTh PAaCUYEThl W OICHUBATh PEATUCTUIHOCTH

MOJIYYCHHOI'O 3HAaUCHU A (I)I/I3I/I‘-ICCKOI\/’I BCIIMYHHBI

1.8

pacno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCHIUTh IMpPH I[MOMOIIU
(1)I/I3I/I‘ICCKI/IX MCTOOAO0B, MCIIOJIB3Yys OINMMCAHUEC HMCCIICAOBAaHHsA, BBIACIATH
MMPOBCPACMOC TMPCAIIOJIOXKCHNUEC, OLCHUBATH IIPABUJIBHOCTL IIOPSAAKA

MMPOBCACHUSA HCCIICAOBAaHWA, [AC€JIIaTb BbBIBOJAbI, HWHTCPIPECTUPOBATH
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pe3ybTaThl HAOMIOIEHHUI 1 OMBITOB

1.9

1.10

MPOBOAMUTH OIBITHl IO HAONIONEHUI0 (U3NYECKUX SBICHUA WIH
(U3NYECKUX CBOMCTB TENl: CAMOCTOSITENILHO COOMpATh YCTaHOBKY W3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMNbITA U €ro

pe3yabTaThl, (POPMYITUPOBATH BBIBOIBI

NPOBOJIUTH TPH HEOOXOAMMOCTH CEPUI0 TMPSIMBIX H3MEPEHUH,
OIpeJIeTIsisl CPeHee 3HAuCHHWE H3MEpseMOol BelW4uHbl ((POKyCcHOE
paccTosiHue coOMparomel JIMH3bI), 00OCHOBBIBATH BHIOOpP crocoOa

HU3MEpPEHHS (M3MEPHUTEIBHOTO MPUOopa)

1.11

MpoOBOANTL HCCIICAOBAHUC 3aBUCHUMOCTEH (bHSI/I‘leCKI/IX BCINYHUH C
HCIIOJIb30BAHHUEM IIPAMBIX I/I3MepeHI/II\/JII IJIaHUPOBATb HUCCIICAOBAHUC,
CaMOCTOATCIIBHO CO6I/IpaTB YCTAaHOBKY, (1)I/IKCI/Ip0BaTb PE3yIbTAaThbl
HOqueHHOfI 3aBUCHUMOCTH (1)I/I3I/I‘-I€CKI/IX BCIIMUHMH B BUJC Ta6JII/IIII/I

Fpa(l)I/IKOB, ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

1.12

1.13

IPOBOAMTH  KOCBEHHbIE  M3MEPEHHUS  (PU3MYECKUX  BEJIUYMH:
IUTAHUPOBATh MU3MEpPEHHs], cCOOUpaTh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
W BBINOJHATE M3MEPEHHUs, Cleays MPEeUI0KEHHOM WHCTPYKIHH,
BBIYHUCIIATh 3HAYEHUE BEIUYUHBI M aHAJIU3UPOBATH IIOJIyYCHHBIE

pPE3yJbTAThI C YYETOM 3aIaHHOM MOTPEIIHOCTH U3MEPEHHI

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHOCTH IHpu paboTe ¢

1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

1.15

pasnnyaTh OCHOBHBIE TNPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MoJeneil:
MaTepuaibHas TOuKa, a0COMIOTHO TBEPIOE TENO, TOUCUHBIN HCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas

MOJCIIb aTOMHOTIO AApa

XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS HM3YUYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HAa HUX ONUCAHUSA, HUCIOJb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBICHUM U HEOOXOJIUMBbIE

(I)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKH HW3Y4YEHHBIX
TEXHUYECKUX YCTPOKCTB, MU3MEPUTENBHBIX npubopoB u
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEUICHUH y4eOHO-TIPaKTHYECKUX

3aaa4, ONTHYCCKUEC CXEMBI I IMOCTPOCHUA I/1306pa}KeHI/II7I B IIJIOCKOM
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3epKajie U coduparouieil TmH3e

1.17

NPUBOJUTL TNPUMEPBl  (HAXOIUTh HMHQPOPMAIUI0 O MpHUMEpax)
MPAKTUYECKOTO HCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCEIHEBHOM
KU3HH I oOecriedeHusi Oe30MacHOCTH TIpH  OOpalieHuH C
npruOoOpaMu U TEXHUYECKHUMH yCTPOUCTBAMHU, COXPAHCHHSI 3/I0POBBS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBEICHUS B OKp}I)KaIOH_Ieﬁ cpenc

1.18

OCYIIECTBIISATh MOUCK MH(POPMAIHN (PU3HUUECKOTO COACPKAHUS B CETH
NuTtepHer, caMOCTOSTENIBHO (QOpMYIHpYs TOUCKOBBIM  3arpoc,
HaxoJWTh MYTU  ONpPEAENEHHUs  JIOCTOBEPHOCTH  IMOJYYEHHOMU
uH(popMalMid Ha OCHOBE HMEIOIIMXCS 3HAHWM W JIOMOJIHUTEIBHBIX

HCTOYHHUKOB

1.19

UCMOJNb30BaTh IPU  BBINOJHEHUMM Y4YEOHBIX 3aJaHMH HaAy4HO-
HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEP)KaHUs, CIIPABOYHBIC
MaTtepuainsl, pecypchl ceth MHTepHer; Biazers  npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHusi WHPOPMAIMK U3 OJHON

3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

1.21

cO31aBaThb cOOCTBEHHBIE ITHCHMEHHBIE H YCTHBIC COO6HIGHI/I${ Ha
OCHOBe HH(pOpPMAllUM M3 HECKOJBKUX HCTOYHUKOB (HU3UUECKOTO
coJlep)KaHusl, MyOJIMYHO MPEACTAaBIATh PE3yJIbTaThl MPOEKTHOW WM
UCCIIENOBATEIbCKOM  JCATENBHOCTH, NPH  3TOM  TPaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN MOHATUNHBIN anmnapar u3y4aeMoro pasjaeia
(GU3MKKH U CONMPOBOXKJATh BBICTYIUIEHHWE NpE3eHTalued ¢ yd&ToM

0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB

IIPYU BBIMOJHEHUHN Y4€OHBIX IMPOEKTOB M HCCIEIOBAaHUN (PU3NUECKUX
MPOILIECCOB paclpesesaTh 00S3aHHOCTU B TPYIINE B COOTBETCTBUU C
MIOCTaBJICHHBIMM  3aJa4aMM, CJIEIUTh 34 BBINOJHEHUEM IUIAHA
JEUCTBUM M  KOPPEKTHpPOBaTb  €ro, aJcKBaTHO  OLEHUBATH
COOCTBEHHBIM BKJIQJ] B JESATENbHOCTb TPYIIBL, BBICTPaUBATh
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE,  MpOSBIAA  T'OTOBHOCTH

paspemarh KOH()IUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIeMEeHTA
®U3BUKA U EE POJIb B IIOSHAHNU OKPYXXAIOIIIET'O MUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

@duzuka — Hayka O TMpHUpoAe. SIBICHHUS NPUPOJIBL.
1.1 duznyeckue  ABJICHHSA. MEXaHWYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBLIC

®usnyeckne BenmuuuHBL.  M3Mmepenne  (u3mueckux
1.2 BenmmunH.  Ousnueckue  mpubopsl.  [lorpemHoCTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHULL

ECTGCTBCHHOHay‘IHHﬁ MCTOJ IIO3HAHHA: Ha6J'IIOI[CHI/IC,
13 MMOCTAaHOBKAa HAYYHOI'O BOITPOCA, BBIABHIKCHUC T'HIIOTE3,
1 SKCIICPUMCHT 110 IPOBCPKE TUIIOTE3, 00BsICHEHHE

HaAOJIFOaeMOT0 SIBJICHUS
1.4 Onucanune pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEen

[TpakTyeckue paboOTHI:

###Par#HH#113mepenne paccTOsIHUM.

#HiHPar###13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
1.5 Tena.

#HH#Par###Onpenenenue pa3MepoB MajbIX Tell.

###Par###lI3mepenue  TemmepaTypbl NpPU  TTIOMOIIH

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNUN BEIIIECTBA

H#Hi#Par###CTtpoeHue BelecTBa: aToMbl M MOJIEKYJIbI, UX
2.1 pazMepbl.  OmbITHI,  JTOKa3bIBAIOLIUE  JAMCKPETHOE

2 CTPOEHHUE BEIIECTBA

#H##Par###]|pmkenne  vactuir  BemectBa.  CBs3b

2.2 CKOPOCTH  JBWDKEHHS  YacTHI[ C  TEMIIEpaTypowu.

BbpoyHoBckoe nBmxenue, 1uddysus
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2.3

24

2.5

2.6

BSaHMOHefICTBHC YacCTull BCIICCTBA: IIPUTAXKCHHUEC U

OTTAJIKUBAaHHC

H#H#Par#### ArperaTHple COCTOSIHUSI BEILECTBA: CTPOCHUE
ra3oB, )KMJIKOCTEH M TBEPABIX (KPUCTAIUIMYECKUX) Tell.
BzanmocBs3n MCKOY CBOMCTBaAMH BCIICCTB B pPa3HbIX
arperaTHbIX COCTOSHUSAX M MX aTOMHO-MOJIEKYJISPHBIM

CTpPOEHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUNA BOIBI

[IpakTuyeckune paboOTHI:

#H#H#Par###0neHka quaMeTrpa aToMa METOJIOM PSI0B (C
UCTOJIb30BaHuEeM (GoTorpaduii).

#HHPar###OneITEl 110 HAONIONEHHWIO  TEIUIOBOTO
pacIIupeHHsI Ta30B.

HAHAPar#H#ONbITEL 0 OOHAPYKEHUIO JIEHCTBUS CHJI

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuveckoe JBUYKEHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBI)KCHHE
#H##Par###CropocTsb. Cpenusis CKOPOCTh npu
3.2 HEPaBHOMEPHOM JBWKEHUU. Pacdy€r myTm U BpeMeHU
JIBIDKCHUST
SIBnenune uHepuuu. 3akoH uHepuuu. B3aumoneincTBue
3.3 TeN Kak MPUYMHA U3MEHEHUs CKOPOCTHU IBUKEHUS TeEl.
Macca kak Mepa HHEpTHOCTH Teja
34 #H#Par### Inotnocts BemiectBa. CBA3b INIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIIeCTBa
3.5 Cwita KaK XapaKTEepPUCTHKA B3aUMOICHCTBUS TEI
36 Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' MOMOIIIbIO TMHAMOMETpPA
37 ###HPar#Ht#ABnenne TsaroteHus u cuia Tsokectu. Cuna
' TSDKECTH Ha Jpyrux riaHerax. Bec tena. HesecomocTh
3.8 Cwna Tpenusi. TpeHHE CKOJBXKEHUS W TPEHHE IOKOSI.
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TpeHue B mpupojie U TEXHUKE

3.9

3.10

3.11

3.12

#H##Par###Cnoxxenue CuJl, HaIlpaBJICHHBIX 110 OJHOU

npsiMoi. PaBHOAEHCTBYIOIAs CUIT

[TpakTuyeckue pabOTHI:

OnpeneneHrne CKOPOCTH  PAaBHOMEPHOTO  JBMXKCHHUS
(mapuka B KUAKOCTH, MOJCIU  JIIEKTPUIECKOTO
aBToMOOWII W Tak ganee). OnpeneneHue CpemHen
CKOPOCTH CKOJIbKEHHS Opycka WIH IIapukKa T0
HAKJIOHHOM  1utockocTH. OnpenerneHne  IIOTHOCTH
TBEPIOTO Tena. OIBITHI, JEMOHCTPHPYIOIIHE
3aBUCUMOCTh PACTSDKEHUs (nedopMarivu) NpPYKUHBI OT
MPWIOKEHHOW  cuibl.  OTBITBL, JAEMOHCTPHUPYIOIINE
3aBHCHMOCTh CHJIBI TPEHHS CKOJIBKCHHUS OT Beca Teja W

XapakTepa COPUKACAIOLIUXCS TOBEPXHOCTEH

@u3nyecKkue SBICHUS B IIPUPOJE: NIPUMEPHI ABUKEHUS C
pa3IMYHBIMU CKOPOCTSIMU B XKMBOW U HEXUBOU IPUPOLE,

JIECTBHUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

TexHuueckue yCTpOﬁCTBaZ AUHaAMOMCTpP, MOATIHUITHUKN

JIABJIEHUE TBEPIBIX TEJI, )KUJIKOCTEN 1 TA30B

Hasnenune TBEpHoro tena. CrocoObl yMEHBIIEHUS U

- YBEJIMUCHUS JTABJICHUS
49 JlaBnenue raza. 3aBUCUMOCTh JaBJICHUS ra3a oT o0béMa,
' TEeMIEPaTypPhl
43 [lepenavya naBrneHus TBEPABIMU TEIAMU, KUAKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTHUeCKE MaIlIMHBI
3aBUCHMOCTh  JABJICHUS JKUJKOCTH OT TIIyOWHBI.
4.4 IMuapocraTudeckuit mapagoxc. CooOIaronmecs cocyapl.
['unpaBnuyecKkrue MEXaHU3Mbl
AtMmocdepa 3emnu u atmochepHoe naBienue. [IpudanHb
A5 CyIIIECTBOBaHUS BO3AYHIHON 00070uku 3emud. OTBIT
' Toppuuemnu. 3aBUCUMOCTh aTMOC(HEPHOTO JABJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
4.6 N3mepenne armocdepnoro naenenus. [Ipubopsr mis
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U3MepeHus aTMOC(HEPHOro AaBlICHUS

4.7

JleiicTBue KMIKOCTH M ra3a Ha TOTPYKEHHOE B HHX
Teno. BelTankuBaromas (apXxumenoBa) cuia. 3aKOH

Apxumena

4.8

[InaBanue Ten. Bo3ayxomnnaBanue

4.9

[TpakTrueckue pabOTHI:

HccrnenoBanne 3aBHCHMOCTH Beca Tela B BOJE OT
o0béMa mMOTpY:KEHHOH B JKUIKOCTH YacTH TeJa.
OnpeneneHye BbITAIKUBAOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEJO, MNOTPY’KEHHOE B KHUAKOCTb. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOUIEH CHUJIbI, JEHCTBYIOLIEH
Ha TeJI0O B JKHUAKOCTH, OT Macchl Tejia. OIBITHI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAIKMBAIOLLIECH
CWJIBI, IEHCTBYIOIIEH Ha TENO B >KUJKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YAaCTH Te€la U OT INIOTHOCTH
JKUJKOCTH. KoncrpynpoBanue apeomerpa W
KOHCTPYUPOBAHME  JIOJAKA W  ONpeNelIeHHe €€

Ipy30I0AbEMHOCTH

4.10

411

du3nyeckue SABJICHUSA B npupoae: BIIMSIHHUC
aTMOC(I)epHOFO JaBJICHHA Ha JKUBOM OpraHu3M, IJIaBaHUEC

pBIO

TexHudeckue yCTPOHCTBA: COOOIIAIOIIMECS COCYBI,
YCTPOMCTBO BOJONPOBOJA, T'MIPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM Hacoc,

apeoMeTp

PABOTA, MOITHOCTDB, OHEPTUA

5.1 Mexanunueckas pabota

5.2 MexaHnueckas MOIIHOCTb

£ 3 [IpocTbie MeXaHW3MBI: pblyar, OJOK, HaKJIOHHAs
' I0CKOCTh. [IpaBuiio paBHOBeCHs pblyara

5.4 [TpuMeHeHHe paBUIIa PaBHOBECHS pblyara K OJIOKy

.- «3omoroe  mpaBwio»  MexaHWkKU.  Koaddumment

IIOJIE3HOT'O JNIEUCTBUS MEXaHU3MOB. [IpocTeie
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MEXaHU3MBbI B 6BITy N TEXHHUKC

5.6

[ToreHManpHast SHEPTrUM TeJa, MOJHATOrO HaJ 3eMIIEi

5.7

Kunernueckas OHEpPIus

5.8

5.9

5.10

Ilonxnas MexaHWYecKas OHEPIus. 3aKOH HM3MCHEHHS H

COXpaHCHUMA MEXaHHUYECKOM SHECPIUun

[TpakTuyeckue paboOTHI:

###Par###Onpeneneaue padbOTBHl CHIIBI TPEHUS TIPH
PaBHOMEPHOM JIBWKCHHU TeJla 110 TOPU30HTAIHHON
nosepxHoctu. MccnenoBanue yciaoBUH — paBHOBECHS
ppuara. HM3mepenme KIIJI HakJIOHHOM IIJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUsI MEXaHUYECKON YHEPTUU

duznyeckue SIBICHUS B npupoac: pbHaru B TECIC

YCJIOBCKA

5.11

TexHuyeckue yCTpOMCTBA: pblUar, MOJABWXHBIA U
HETOJABMKHBIN OJIOKW, HAaKJIOHHAS TUIOCKOCTh, MPOCTHIE

MCXAaHU3MBEI B 6BITy

Kon
pazneia

Kon
3JIeMEeHTa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUA

TEIUIOBBIE ABJIEHW A

6.1

6.2

6.3

OCHOBHBIE  TIOJIOKEHHS  MOJEKYISIPHO-KMHETUYECKOMN
TEOpUM CTpOEHUs Bemecrtsa. Macca U pa3Mepsl
MosieKyl.  OmbITBI, HOATBEPKIAIOLUIME  OCHOBHBIE

TTOJIOXKCHUA MOJ'ICKYJIHpHOKI/IHCTI/I‘-ICCKOI\/II TCOpHUU

Mogenu  TBEPAOro, OSKUAKOIO M ra3o00pa3zHOro
cocTosiHMM BemiecTBa. Kpucrammuueckue u amMopgHbIe

Tena
OOBsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel

Ha OCHOBE TMOJIOKEHUN MOJEKYISIPHOKMHETUYECKOMN

TEOPHH
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6.4 CMaunBaHue U KalWUISPHBIE SIBICHUS
6.5 TemoBoe pacupeHne u cxaTue
6.6 Temneparypa. CBs3p Temmeparypbl CO CKOPOCTBIO
' TEIJIOBOTO JAIBUKEHUS YaCTHI]
6.7 Baytpennss sneprus. CnocoObl ”3BMEHEHHS! BHYTPEHHEH
' SHEPrUu: TeIionepeaada U CoBepIIeHue paboThl
6.8 Buapl Tennonepenaun: TEmIONPOBOIHOCTb, KOHBEKIIHS,
' W3IIy4eHue
KomnuectBo  TemnoTel.  YaenpHas — TEIIOEMKOCTh
6.9
BEILIECTBA
TemsiooOMeH U TEmIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBneHne U OTBEpIEBAHNE KPUCTAININYECKUX BEILIECTB.
. VeapHas TEIIOTA IJIABICHUS
[TapooOpa3zoBanue 1  KoHJeHcanus. McmapeHue.
6.10 Kunenue. VYpaenbHas  Temiota mapooOpa3oBaHUS.
. 3aBUCHMOCTh TEMIIEPATypbl KUMIEHUS OT aTMOC(EpPHOTO
JABJICHUS
6.13 BnaxxnocTs Bo3yxa
6.14 OHeprus ToIIuBa. Y 1eibHast TEMI0Ta CrOPaHUs
[Mpunnumner  pabotel  TermoBbix — aBurarenei  KITJ]
6.15 TEIUIOBOTO ABUTrarens. TersaoBble ABUraTeld U 3alluTa
OKpY>Karolleu cpebl
3aKOH COXpaHEHHUs U MPEBPALIEHUS SHEPTUH B TEIIIOBBIX
6.16
mpoleccax
[IpakTudeckue pabOTHI:
H#HHHPar###0nbITel MO OOHAPY)KEHUIO JIEUCTBHSI CHJI
6.17 MOJIEKYJISIPHOTO ITPUTSKEHUS.

#H#HPar#H##0OnbITEl 10 BBIPALMBAHUIO  KPUCTAIIJIOB

IIOBAPEHHOM COJIM WM caxapa.
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#HHPar####OnpITel 110 HAOMIONCHUIO  TEIIOBOTO
pacIIMpEeHHS Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.
#H##Par###OnpeneneHue NaBlIeHUs] BO3ayXa B OayuioHE
HITIPHUIIA.

HHAPar###0nbITb, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH
JABJICHUS BO3JyXa OT €ro oO0béMa W HarpeBaHUs WU
OXJIAXKIECHUS.

###Par###1 lposepka runore3bl JUHEHHONW 3aBUCUMOCTH
JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHYCCKOUN
TpyOKe OT TeMIepaTyphl.

#HHPar###Habnroneaue A3MEHEHUS BHYTpEHHEI
SHEPTUM Tela B pe3yJbTare Teruionepeaadyd U padboThl
BHEIIHUX CHUJI.

#H##Par###lccnenoBanue SBJICHUS TEIUIOOOMEHa IpH
CMEIIMBAHUU XOJIOIHOMN U TOpsiYel BOJBI.
#HH#Par###OnpeneneHue KOJIMYECTBA TETUIOTHI,
MOJTY4YEHHOTO BOJOW MpPH TEII000OMEHE C HarpeTbiM
METAITUYECKUM IIUITUHAPOM.

#HPar###Onpeniennenne  yelabHOH  TEIUNIOEMKOCTH
BEIIECTBA.

#H##Par###lccnenoBanue mpoiecca UCIapeHus.
###Par#H#Onpenenenue OTHOCUTENIBHOM  BIaKHOCTH
BO3/yXa.

###Par###Onpenenenue yneabHONW TEIUIOTHI TJIaBJICHUS
JIBJA.

®usnueckue SBIECHUA B NPUPOAE: IMOBEPXHOCTHOE

HAaTsOKCHUE W KallWJUIAPHBIC SABJICHUA B IIPHPOAC,

6.18 KpUCTAJUIBI B Tpupojie, uznydenue CoJlHIla, 3aMep3aHue
BO/1I0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa,
UHes, CHEra.

6.10 TexHudeckue  yCTpOMCTBA:  KalWJULIPHI, IPUMEpHI

HCIIOBb30BAHUS KPUCTAJJIOB, >KUJIKOCTHBIA TEPMOMETP,
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JaTYMK TEeMIepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOuHa,

ABUTaTCJIb BHYTPEHHETO CIrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1 Dnektpuzanus Tel. [[Ba posia aIeKTpUUYECKUX 3apsiioB
B3aumopeiictBue 3apsokeHHBIX Ten. 3akoH Kyiona
7.2 (3aBMCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsUKEHHBIX TEN OT
BEJIMYMHBI 3apS10B U PACCTOSHUS MEX Ty TEJIaMH)
Onexrpuueckoe noje. Hanpsyk€HHOCTh 3JEKTPUUECKOTO
7.3 nons. lIpyHOUnD cyneprno3unuu 3JIEKTPUYECKUX I0JIER
(Ha KaYECTBEHHOM YpPOBHE)
Hocurenu »snexTpuueckux 3apsaoB. OJIEeMEHTapHBIN
7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku u
TURIEKTPUKU
7.5 3aK0OH COXpaHEHUs NEKTPUIECKOTO 3apsiaa
- ONEKTpUYECKUH  TOK.  YCJIOBHA  CYyLIECTBOBaHMS
' ANEKTPUYECKOr0 TOKa. VICTOUHMKH OCTOSTHHOTO TOKa
JeiicTBus NEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
AKHUJKOCTAX U razax
- Onextpuueckas uenb. Cuia ToKa. OJIEKTPUUECKOE
' HanpsHKeHHe
29 ConpotuBienue IIPOBOJHMKA. VY nenpHoE
' COTIPOTHBIICHHUE BEIIECTBA
7.10 3akoH OMa 1J1s yyacTKa Lenu
[locnenoBarenbHOE M MapajljieIbHOE  COEAMHEHHE
7.11
IIPOBOJHUKOB
PaGota ¥ MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenua
7.13 DNEeKTPpUYECKHE IEeMH W IOTPEOUTENN AICKTPUUESCKOU
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sHepruu B ObITy. KopoTKkoe 3aMbIkanue

IlocTrosiHHBIE Mar"uTbl. B3amMOIeNCcTBUE MOCTOSHHBIX

7.14
MarHuTOB
MarnutHoe mnosie. MarHutHOe 1ONe 3eMIM U €ro
7.15
3HAUYEHME JIJIS )KU3HU Ha 3emiie
216 OmneiT Opcrena. MarHuTHOE MOJ€ 3IEKTPUYECKOTO TOKA.
' [IpuMeHeHue >EKTPOMArHUTOB B TEXHUKE
JleiicTBre MAarHUTHOTO TOJS HAa MPOBOJAHHUK C TOKOM.
217 DneKTpoJABUTaTeNb NOCTOSTHHOrO ToKa. Mcnonbp3oBaHue
. JJIEKTPOJBUIaTeIe B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCIopTe
Oneitel  @apages.  SIBieHue  3IEKTPOMArHUTHOMN
7.18
naaykuuu. [Ipasuno Jlenna
DNEeKTPOTeHEePaTop. Cnoco0mI MOTy4YEHUS
7.19 BJIEKTPUYECKON SHEPrum. DNeKTPOCTaHITII Ha
BO30OHOBIISIEMBIX UCTOYHHKAX YHEPTUU
[IpakTuueckue padbOTHI:
OMnBITH 110 HAOJIOCHUIO DJICKTPHU3AIUN TET UHIYKIIUEH
U [IPU CONPUKOCHOBEHMH.
UccnenoBanue JeHCTBUS DIIEKTPUYECKOTO TOJIA Ha
MIPOBOTHUKH U JUDJICKTPUKH.
COopka ® mpoBepka pabOTHl DJIEKTPUUYECKON I
MOCTOSIHHOTO TOKa.
7.20 W3mepenue u peryinpoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHuie HalPsKEHHUS.
HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pPE3UCTOp, OT CONMPOTHUBJICHUS PE3UCTOPA M HANPSHKEHUS
Ha pe3UCTOpE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHMOCTh
3JEKTPUYECKOTO COMPOTUBJIEHUS IPOBOJHUKA OT €ro

JJIMHBL, TUTOMAAW MOTICPCYHOI'0 CCUHCHUA U MaTCpHrajia.
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[IpoBepka mpaBuia CIOXEHHS HANPSDKEHUA  TIPU
MOCIIEZIOBATEIbHOM ~ COCIMHEHUU JBYX PE3HCTOPOB.
[IpoBepka mpaBuiia Ajsi CHIbI TOKa MpPU MapaieIbHOM
coelMHeHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
NEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 Pe3UCTop.
OnpeneneHue  MOIIHOCTH — JJIGKTPUYECKOIO  TOKa,
BbIJIETISIEMOM Ha pe3ucTope. VMccnenoBanue 3aBUCUMOCTH
CHJIBI TOKa, WAYIIEro 4Yepe3 JIAMIIOYKY, OT HampsHKSHUs
Ha Hell. Onpenenenue KIT/I narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSl TMOCTOSHHBIX MAarHUTOB.
N3ydyeHre MarHUTHOTO TOJIS MTOCTOSTHHBIX MarHUTOB MPU
uX OoO0beAMHEHWM © pasiencHud. VcciemoBaHue
JIEUCTBUSA JJIEKTPUUYECKOT0 TOKAa HA MAarHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPUPYIOIIUME  3aBHUCHUMOCTb  CHJIBI
B3aMMOJICHCTBHS KaTyIIKA C TOKOM M MarHuTa OT CHJIBI
TOKa W HampaBJeHUs TOKAa B KaTymke. M3yudeHue

I[CflCTBI/IfI MAarouMuTHOIrO IOJid Ha IMPOBOAHUK C TOKOM.

KoHncTpynpoBanue u U3y4yeHue paboThI
DJIEKTPOABUIATENS. N3mepenune KILJ
JJIEKTPOJIBUTAaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCICIOBAaHHUIO SABJICHUSA 3J'ICKTpOM&FHPITHOI>i HHAYKIHUU:
HUCCICIOBAaHUC W3MEHCHHI 3HAYCHUS U HaIrpaBJICHHUA

HHAYKIIMOHHOI'O TOKa

dusnyueckue SBICHUS B TPUPOJE: DICKTPUUECKHE

SABJICHUA B aTMOC(I)Cpe, QJICKTPpHUICCTBO JKHBBIX

7.21 OpPraHU3MOB, MarHUTHOE ToJe 3eMiu, Apeld MoICoB,
POJIb MATHUTHOTO TIOJIS JIJISl )KU3HU Ha 3emile, MOJISIPHOE
CHSTHHE
TexHudeckue yCTpPOWCTBA: 3JIEKTPOCKOIN, aMIIEPMETP,
79 BOJIETMETP, PEOCTAT, CUYETUUK DIICKTPHUECKOW SHEPTHUH,

3JIEKTPOOCBETUTENbHbIE  MPUOOPHI,  HAarpeBaTelIbHBIC

AJIEKTPONIPUOOPHI (mpumepsr), JIIEKTPUYECKUE
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NpCaOXPaHUTCIIN, BJICKTPOMArnuT, JSJICKTPOABUTATCIIb

IIOCTOSHHOI'O TOKA, reHEPATOp IMOCTOSAHHOI'O TOKa

9 KJIACC
Kon
Kon snemenra [IpoBepsieMble 371EMEHTHI COJIEPIKAHUS
pasznena
MEXAHUWYECKMUE ABJIEHUA

Mexanuueckoe JBMKeHHE. MarepuaiabHas —TOYKa.

8.1 Cucrema orcuéra

8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBUKCHUS

8.3 PaBHOMEpHOE NPAMOIMHEHHOE IBHKCHHE
#i#Par##HtHepaBHOMEpHOE NPAMOIMHEHHOE IBHKECHUE.

8.4 CpenHsis u©  MIHOBEHHass CKOpPOCTb Tejla  IpHU
HEPaBHOMEPHOM JIBHKCHHUU
Yckopenue. PaBHOyCKOpeHHOE MIPSAMOJIMHEMHOE

85 JIBIKEHUE

8.6 #H#Par###Cro0O01HOe magenue. OmnelTel [ anuies
#H##Par###PaBHoMEpHOE JBMIKEHUE TI0 OKPY>KHOCTH.

8 8.7 Ilepuon u yacrota obpameHus. JluneitHas u yrioas

ckopocTH. LleHTpocTpeMUTEIbHOE YCKOPEHUE

8.8 [lepsriit 3akoH HeloToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperuit 3akon HeroToHa

8.11 H#H#H#Par###] [puHUUI Cyneprno3uIuu CUII

8.12 Cuna ynpyroctu. 3akoH ['yka
#HPar##H#Cunia  TpeHus: cujla TPEHHUsl CKOJIBKEHUS,

8.13 CHJIa TPEHHS TTOKOSI, IPYTHE BUIBI TPEHUS
#H##Par###Cuna  TSOKECTH W 3aKOH  BCEMHUPHOTO

514 TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MaJICHUs

8.15 JBmxenne  muaHer  Bokpyr  Comuma.  IlepBas
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KOCMHUYECKasA CKOPOCTh. HeBecomocts u MEPETPYy3Kn

PaBHOBecue MaTepraIbHOM TOYKU. AOCOIIOTHO TBEPOE

8.16
TEJIO
8.17 #HH##Par###PaBHoBecrue TBEPIOTO Tejla C 3aKPEIUIEHHOU
' ocbio BpatieHus. MomeHT cuibl. LleHTp Tsxectu
8.18 Nmmynse Tenma. U3menenne nmiynbca. IMIyabe CHTbI
8.19 3aK0H COXpaHEHUS UMITYJIbCa
8.20 H#H#HPar##PeakTBHOE IBIDKEHHUE
8.21 Mexannueckas paboTa U MOIITHOCTh
8.9 PaGora cun Tsxkectw, ympyroctd, TpeHus. CBs3b
' SHEPTUu U paboThl
893 [loTrenumaneHast dSHeprus Teia, MOAHATOTO HaJ
' MIOBEPXHOCTHIO 3eMIIH
8.24 [loTeHunanpHas 3HEPIUs CKATON IPY>KUHbI
825 ###Par##Kunetnueckass ~ sHeprua.  Teopema 0
' KMHETUYECKON SHEPTUU
8.26 ##HPar##H#3akoH coxpaHeHHs] MEXaHUIECKOH SHEPTHH
[IpakTuueckue padbOTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJBXKEHUS Opycka
WIA JBWKEHUS IIapuKa IO HAKIOHHOW IUIOCKOCTH.
OmnpeneneHue ycKOpeHUsl Tella IpU PaBHOYCKOPEHHOM
JIBYKEHUH 110 HAKJIOHHOW TUTOCKOCTH.
HccnenoBanne 3aBUCUMOCTH IIYTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayaJlbHON CKOPOCTH.
897 [IpoBepka THUIIOTE3BI: €CIM TPU PaBHOYCKOPEHHOM

JBIDKEHUHN 0€3 HAdalbHOW CKOPOCTH TYTH OTHOCSITCS
KaK psAl HEYETHBIX 4YHCEN, TO COOTBETCTBYIOLIHE
MPOMEKYTKH BPEMEHHU OJIMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbKEHUS
OT CWJBl HOpMambHOTO faBieHusA. OrmnpenencHue
KodpduuueHTa TpeHHus CKoubxkeHus. OnpenencHue
KECTKOCTH TPYKUHBL. OnpeneneHne padOTHl CHIIBI

TPEHUs [PU PABHOMEPHOM [BWXECHMM Tela 110
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8.28

8.29

TOpPU30HTAIBHON MoBepXxHOCTU. OmnpexneneHue pabdoOThI
CWIBl  yOpPYrocTM  IpU  HOIBEME  Ipy3a C
UCIOJb30BAHUEM  HEMOABMKHOIO M MOIBHIKHOTO

0J10KOB

@u3nYECKUE SIBJICHUS B MPUPOJE: NMPUIMBBI U OTJIUBBI,
nBrKeHrne I1uiaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBU>)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHOUIOMETP,  JATYUKHU

TIOJIOKCHMUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarenbHoe nBuxkenne. OCHOBHbBIE XapaKTEPUCTUKU

- KoJeOaHuii: Iepruo, 4acToTa, aMIUTUTYAa
9.9 MaremaTuueckuit u IPYKUHHBIN MasiTHUKHU.
' [IpeBpalienue 3Hepruu npu KosaedaTenbHOM ABHKEHUN
93 3aryxatomue KosieOaHus. BbIHYXIeHHBIE KOJeOaHwUs.
' Pe3onanc
Mexannueckre BoJHbBI. CBOMCTBa MEXaHHMUECKUX BOJIH.
0.4 [IpomonbHBIE W TONIEpEeYHBIC BOJHBI. J[TMHA BOJIHBI W
' CKOpPOCTh €€ pacrpocTpaHeHHs. MexaHN4eCcKHe BOJHbI B
TBEPJIOM TeJIE, CECMUYECKUE BOJTHBI
9.5 3ByK. ['/pomMKOCTB U BbICOTa 3ByKa. OTpaxkeHue 3ByKa
9.6 Wudpa3Byk u yapTpa3zByK
[IpakTudeckue pabOTHI:
OmpeneneHne YacTOTBl W TEpHOJa  KOJeOaHUU
MaTeMaTHYeCKOro MasiTHUKA.
OmpeneneHne 4acTOTBl W TEpHOJa  KoJeOaHUM
MIPYXKUHHOTO MasiTHUKA
9.7 HccnenoBanue 3aBUCUMOCTH TIepHoOJa  KoJeOaHMi

MOJIBEIICHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnemoBanne 3aBUCUMOCTH  TlepHoAa  KoJjieOaHWi
MPY)KUHHOTO MasTHHKa OT Macchl rpysa. [IpoBepka
HE3aBUCHUMOCTH nepuoa KoJIeOaHu rpy3a,

MNOABCHICHHOI'O K HHUTH, OT MACChI I'py3a U JKECTKOCTH
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11
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npyxuHsl. I3mepenune yckopeHus cBoOOIHOTO naieHus
dusnueckue SBJIECHUS B IPUPOAE: BOCHPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHUE, CEUCMHYECKHUE BOJIHBI,
LlyHaMH, 9XO0
9.9 TexHuueckue ycTpOHCTBa: 3XOJIOT, MCIOJIb30BaHUE
' yIABTPa3ByKa B ObITY U TEXHUKE
SJIEKTPOMAT'HUTHOE ITIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJEKTPOMAarHUTHOE TOJIe. DJIEKTPOMArHUTHBIC BOJIHBL.
' CBoiicTBa 3JIeKTPOMAarHUTHBIX BOJIH
10.2 [kana 31€KTPOMarHUTHBIX BOJIH
103 DOnexkTpoMarauTHas npupoaa cera. CKOpPOCTh CBeETa.
' BosiHoBbIe cBOICTBaA cBETa
[IpakTuyeckue paboOTHI:
10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MIOMOIIIbIO MOOMIIBHOTO Tesie(hoHa
dusnueckue SBIEHUS B TNpUpoAe: OHOIOrHyecKoe
10.5 neiicTBue BUJMOTO, yIABTPaQHOIETOBOTO u
PEHTTE€HOBCKOT0 U3ITy4eHUI
106 TexHuueckue yCTpOMCTBA: HCIOJIb30BaHUE
' AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
CBETOBBIE ABJIEHU A
111 JIyueBas monens ceera. Mcrounvku cBerta
11.2 [IpssmonuHeEitHOE pacpocTpaHEHHUE CBETa
Otpaxenue cera. [lnockoe 3epkano. 3aKOH OTpaKeHUs
11.3
cBeTa
114 [Ipenomnenue cBeta. 3aKOH MPETOMIJIEHUS CBeETa.
' [TonmHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 JIunza. Xop tyyel B TMH3E
116 Ontuyeckast cucremMa ¢oroanmapara, MHKPOCKONA W
' TEJIECKOIIa
117 I'maz kak onrtuueckas cucrema. biauzopykocte u
' JAbHO30PKOCTh
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Paznoxxenue 6enoro ceera B cnektp. OnbiTel HeloTOHA.

118 CrnoxeHune CrieKTpalibHBIX 1IBETOB. Jlucniepcus cBeTa
[IpakTuyeckue pabOTHI:
#H#Par###l1ccienopanue 3aBUCUMOCTH yria
OTpa)KEHHsI CBETOBOTO JIy4a OT yIJja MaJeHusl.
###Par#H##l3ydeHrne  XapakKTepUCTUK  M300pakKeHUs
IpeaMeTa B INIOCKOM 3epKalle.
#HHPar###1ccienoBanue 3aBUCUMOCTH yria
MPEJIOMJICHUSI CBETOBOTO Jiyda OT Yrjla TaJeHHUs Ha
119 TpaHULE «BO3JIYX — CTEKIIOM.
' ##H#Par##H# lonyuenne  M300paXeHUH C  MMOMOIIBIO
coOuparole JTMH3HI.
###Par###Onpenenenue (OKYCHOTO pACCTOSHUS U
ONITUYECKOMN CUITBI COOUPAOIIEH JTHH3BL.
H#H#HPar#H##OnbITEl 110  pa3joKEeHUI0 Oeyoro cBera B
CIIEKTP.
H#HHHPar###0OnbITEI IO BOCHPHUSITUIO IIBETA MPEIMETOB
P UX HAOJIOJCHUH Yepe3 IBETOBbIE (PUIBTPHI
Oduznyeckue sBIeHUs B mpupone: 3aTMeHus CoiHia u
11.10 JlyHbl, 1IBETa TEJ, ONTHUYECKUE SIBIIEHUA B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
111 Texnuueckue yCTpoOiicTBA: OUKH, MIEPUCKOIL,
. (doToanmapar, ONTUYECKHE CBETOBOIbI
KBAHTOBEBGIE ABJIEHUA
191 Onwitel Pezepdopna u muranerapHas MoJelb aToMa.
' Moaens aroma bopa
192 Hcnyckanwe ¥ TOTJIONMIEHHE CBeTa aTOMOM. KBaHTEHI.
1 ' JInnenyaTele CIIEKTPHI
12.3 PagnoakTuBHOCTH. Anb(da, OeTa- 1 raMmMa-u3ydeHus
124 Crtpoenune aromHOro sapa. HykinoHHas Monenb
' aTOMHOTO siapa. M30Tomnsl
125 PagnoaktuBueie npeBpamenus. [lepuon momypacmana

ATOMHBIX AOCP
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SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsIOBOTO U

12.6
MacCcOBOI'0 YHCEN
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. cTouHuky sHepruu
' CouHIia u 3BE31Q
129 Snepnas osHepretuka. JledcTBUE  paguOaKTUBHBIX
' U3JIy4EHUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
Habmronenne CIUIOMIHBIX M JTUHEHYaThIX CIIEKTPOB
12.10 U3JIy4EHUsl.
WccnenoBanne TpeKOB: M3MEPEHHME SHEPIUU YaCTHIIbI
10 TOPMO3HOMY TTyTH (TI0 (hoTOrpadusim).
W3mepenune paanoakTHBHOTO (poHA
®usznyeckue SBICHUSA B INPHUPOAE: €CTECTBEHHBIN
paavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 pPaIMOaKTUBHOE W3JIYYEHHE MPUPOJHBIX MHUHEPAJIOB,
NEICTBUE PAaJUOAKTUBHBIX W3IyYEHUH HaA OpraHUu3M
YeJioBeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,[[I/IBI/I,I[yaJ'IBHHﬁ AO03UMETP, KaMEpa Bunscona
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IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsieMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 00111er0 o0pa3oBaHusi Ha ocHoBe PT'OC

[lonnmanne pomu  QU3MKKM B HAYYHOM  KapTHHE  MHpa;
c(OpMHPOBAHHOCTb 0OA30BBIX MPEACTABIECHUI O 3aKOHOMEPHOU CBSI3U
U T03HaBa€MOCTH SBJIICHUM IIPUPOJbI, O POJM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeil poau (U3MKKM B pa3BUTUHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
¢u3nyecKux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAayYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIBI
(MEXaHWYEeCKHMX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUYECKOE SIBIICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3HUECKUX SBICHUMN
B OKpYXalolleM MHpe, BbIIEISAS UX CYIIECTBEHHbIE CBOWCTBA

(mpu3HaKH)

BJ'IaIIeHI/Ie OCHOBaMM MOHSITHITHOTO arrapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/ISI/IKI/I U HUCIIOJIB30BAHHE HX IJId PCIICHUA y‘IG6HBIX 3aaa4,
YMCHHUEC XapaKTCpU30BATb CBOMCTBaA TECII, (I)I/I3I/I‘-ICCKI/IG SABJICHUA U

MPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUIECKHE 3aKOHBI

YMeHne onmceBaTh N3Yy4YCHHBIC CBOIICTBA TET U @Hanecm/le SABJICHUS,

UCTIONB3YS PU3NUYECKUE BETMUUHBI

Bianenue ocHOBaMHM METONOB HAyYHOrO IIO3HAHUS C YUETOM

COOJIOICHMs TIPAaBHJI O€30MaCHOTO TpyAa: HaOMIOJACHUE (PU3UUSCKHUX
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SIBIICHHI

YMEHHE CaMOCTOSATEIHHO COOHMpATh IKCIEPUMEHTATbHYIO YCTaHOBKY
W3 JaHHOTO Habopa 0OOpYyMOBaHMS IO MHCTPYKIIMH, OMHUCBHIBATH XOJI
OTIBITA ¥ 3aIKMCHIBATh €T0 PE3YNbTAThI, (HOPMYITHPOBATH BHIBOIBL;
MIPOBEICHHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEITMYUH:
YMEHHE IUIAHUPOBAaTh U3MEPEHHS, CaMOCTOSTEIbHO COOUpaTh
OKCIIEPUMEHTAJIbHYIO  YCTAHOBKY 1O HMHCTPYKIMH, BBIYHCIATH
3HAUYEHHUE BEJIMYMHBI W aHAJIU3UPOBATH IOJYyYEHHBIE PE3YJIbTATHI C
yu€TOM 33/IaHHOM MOTPEIIHOCTH Pe3yIbTaTOB U3MEPEHHIA;
MPOBEACHUE  HECJIOXKHBIX  AKCHEPUMEHTAIBHBIX  HCCJICIOBAHUIA;
CaMOCTOSITENIbHO  COOMpaTh JKCHEPUMEHTAIBbHYI0 YCTaHOBKY U
MPOBOJUTH  HUCCJENOBAHME IO  MHCTPYKUHUH,  TPEJICTABIATH
MOJIyYEeHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpaMKOB, yYUTHIBATH MTOTPEIIHOCTH, JIEJIaTh BEIBOJIBI 110 pe3yIbTaTaM

HCCIICOOBaHUA

[Tonnmanue  XapakTepHBIX  CBOHCTB  (DM3MUYECKUX  MoOJIENei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJEIH CTPOCHUS
ra3oB, >KMJIKOCTEH W TBEPABIX TeN, IJIAaHETapHas MOJENb aroma,
HYKJIOHHasi MOJENIb aTOMHOTO sJipa) U YMEHHE MPUMEHSITb UX JUIs

00BsICHEHUS! (PU3UUECKUX MTPOIIECCOB

VYMmeHue oOBSCHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
yhclle M B KOHTEKCTE€ CUTYyallMil NPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIISITH IPUUNHHO-CJIEICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yuyeHHbIE CBOMCTBA (PU3UUECKUX

HBHGHHﬁ, (I)I/IBI/I‘-ICCKI/IC 3aKOHBI, 3aKOHOMCPHOCTHU U MOACIIN

YMenue pemath pacuéTHble 3amaun (Ha Oaze 2 — 3 ypaBHCHHH),
UCTIONB3YSl 3aKOHBI W (opMynbl, CBs3bIBaOIIME (pU3MUECKHE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBHEC 3aJayu,
BBISIBJISITH HEJOCTAIONINE JaHHBIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOMMBIC JIsi €€ PeIIeHHUs, UCTIOIb30BaTh CIIPABOYHBIE JaHHBIC,
MPOBOJIUTh PAcUy€Tbl M OLIEHUBATh PEAIUCTUYHOCTh MOJYYEHHOI'O
3HaYeHUs (PU3MYECKOI BEIMUYMHBI, YMEHUE OMNPENENATh pa3MEpHOCTh

($u3nUecKoil BETMUMHBI, TOJYYEHHON MPHU PEIICHUH 3a/1a41

YMenue XapaKTCPU30BaTh  IMPHUHIUIIBI ,[[eflCTBI/IH TCXHHUYCCKHUX
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10

11

YCTPOMCTB, B TOM 4HCIIE€ OBITOBBIX MPUOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONb3Ys 3HAHUS O
cBOMicTBax (hM3MYECKUX SBJICHUH UM HEoOXoauMmble (U3NUEcKHe

3aKOHOMEPHOCTHU

YMeHue UuCHoib30BaTh 3HAHUS O (PU3MUECKUX SBICHHUAX B
NOBCETHEBHOM JKM3HM Juid  oOecriedeHust O€30MacHOCTH  IpU
oOpamieHnn ¢ OBITOBBIMH ~ mpuOOpaMH ¥ TEXHUYECKUMHU
YCTPOWCTBAaMH, COXpPAHEHHs 370pOBbsI M  COONIONCHUS HOPM
HKOJIOTUYECKOTO TIOBEJICHHUS B OKpYXKalOIIeH cpeze; MOHUMaHHE
HEOOXOAMMOCTH TPHUMEHEHUS IOCTHKEHUH (HU3MKH M TEXHOJOTHH

AJI1 paiuOHAJIBHOTO ITPUPOAO0IIOJIB30BaHUA

OneIT TIOWCKa, TPEOOpa3OBaHUS W MPEACTABICHUS HHPOPMAIHH
(bu3MYECKOro CoAep)KaHus C HCIOJIb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHUE OLEHHUBATH JIOCTOBEPHOCTH
MOJlyYeHHOW HHQOpPMAIIMM Ha OCHOBE MMEIONIMXCA 3HAHUM W
JIOMIOJTHUTENbHBIX ~ WCTOYHUKOB,  yYMEHUE  MCIIOJb30BaTh  MpPH
BHITIOTHEHUH Y4YEOHBIX 3aJaHUi HAyYHO-TIOMYJISPHYIO JUTEPaTypy
(UBUYECKOTO COJIEp)KaHMsI, CIIPAaBOYHBIE MaTepHalIbl, PECYpChl CETH
WuTtepHer; BnageHue 0a30BBIMH  HaBBIKAMU  IPEOOpa3OBaHUS
uHpopManui ©3 OJHOW 3HAKOBOM CHCTEMBI B JIPYryl0; YMEHHUE
co3laBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIICHHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB
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INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3HUKE
Kox IIpoBepsieMblii 3J1EMEHT COAECPKAHMS
1 MEXAHWYECKMUME ABJIEHUA
11 Mexanudeckoe JBwxeHue. MarepuanbHas Touka. (Cucrema  OTcuéra.
. OTHOCHUTEIBLHOCTD JBUKCHHS
PaBHomepHOe u HepaBHOMepHOE nBIKEeHHE. CpenHsisi ckopocTh. Dopmyna aJis
1.2 BBIYHCIICHHS CPEeIHEH cKopocTu: V = S/t
PaBHOMEpHOE TIPSAMONMHEIHOE NIBH)KEHHE. 3aBUCUMOCTh KOOPIAMHATHI Tela OT
BPEMEHU B CIIy4ae PaBHOMEPHOT'O MPSIMOJIMHEUHOIO JIBUKECHHUSL:
13 (1) =x,+vt
['padmkn 3aBUCUMOCTH OT BpPEMEHHU [UIsl TPOEKIHUH CKOPOCTH, TPOEKIHH
MEPEMEICHUS, TyTH, KOOPAWHATHI MpPH PABHOMEPHOM MPSIMOIUHEUHOM
JIBIKEHUH
3aBUCUMOCTh KOOpDJMHATHI Tela OT BPEMEHHM B Cllydae PaBHOYCKOPEHHOTO
MPSAMOJMHEHOTO JBHKCHUS:
5
S =vg # i+ ay = ;
2
@opmyInbl 111 TPOCKUHMH TMEPEMEIICHUS, MPOCKUUA CKOPOCTH M MPOCKIIHH
YCKOPEHHS IIPU PAaBHOYCKOPEHHOM IPSAMOJIUHEWHOM JIBUKEHUM:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduky 3aBUCHMOCTH OT BpEeMEHH i NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOpPOCTH, TIPOEKIIMU MEPEMENIEHUS, KOOPJIUHATHI TPU PaBHOYCKOPEHHOM
MPSMOJIMHEMHOM JBUKECHUU
L5 CBobomnoe manenune. DoOpMysIbl, OMUCHIBAIONIINE CBOOOJHOE IMAJCHHUE Teja 10

BCPTUKAIN (,Z[BI/DKGHI/IG TCJIa BHU3 WM BBCPX OTHOCHUTCIBHO TOBCPXHOCTU
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3emnu). ['paduxu 3aBuCUMOCTH OT BpeMEHM s NPOEKUUU YCKOPEHHS,
NPOCKIIMH CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TaJeHHHM Tela IO

BEPTUKAIU

CKOpOCTh PaBHOMEPHOTO JBW)KCHHUSI Tella [0 OKpykHocTH. HampasieHnue
CKOpOCTH.
dopmynia il BBIYUCICHUS CKOPOCTH YEpe3 pajnyc OKPY)KHOCTH U TEPUOJ
oOpareHus:

_ 2mR

T

HenTpocTtpemurenbHoe yckopeHue. HampaBieHune 1IE€HTPOCTPEMUTENIBHOIO

16 yckopeHus. PopMyiia 1 BBIYUCICHUS YCKOPEHUA:
2
qa. = v
“ R
dopmyiia, cBA3bIBAIOLIAS IEPUOJ U YACTOTY OOpaIlleHus:
V= 1
T
Macca. IInotHocTs BewmecTBa. @opmyiia i BBIYUCICHUS IITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢usudeckas BennunHa. CliokeHue Cuil
1.9 SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha
TEN0
B3anmopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 . =—_F
Fya=-F
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TpeHI/Ie IIOKOs U TPEHUEC CKOJIBKCHUA. CDopMyna JJI BBIYUCIICHUA MOIAYJISA CHIIbL

TPCHUSA CKOJILXKXCHUA:

1.12 F_=u-N
- M
Hedopmarus Tena. Yopyrue u Heymnpyrue aedopManuu. 3aKoH YIpPYyrou
nedopmaruu (3akoH ['yka):
113 F=k-Al
Bcemuphoe Tarorenue. 3akoH BCEMUPHOTO TSATOTSHHUS:
my - 1M,
F=Gg. 1 _2
'L
1.14 Cwiia TsbKkecTd. Y CKOpeHHE CBOOOTHOTO TaJCHUSI.
®opmyna A7l BBIYUCICHUS CUJIBI TSHKECTH BOIM3H MOBepXHOCTH 3emuu: F = mg.
JIBmxenue maneT BOokpyr Comnnia. [lepas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpy3ku
HNmnynbc Tena — BeKTopHas pu3ndeckasi BeNUInHa.
1.15 pP=mb
HNmnynsc cuctemsl Ten. Mi3aMeHneHne ummynbcea. VIMITybe CHITBI
3aKOH COXpaHEeHHsI UMITYJIbCa I 3aMKHYTOM CUCTEMBI Te:
1.16 P=nyUy +ip Uy =const
PeakTnBHOE OBIKEHIE
Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:
A=Fsoosu
MexaHnueckast MOIIIHOCTb:
1.17

n=4
I
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Kunernueckas u MMOTCHIMAaJIbHAas SHEPIrusl. d)opMyJIa JJIs1 BBIYUCIICHUA

KUHETUYECKON DHEPIUU:

HE_,?E
E E=
2
TeopeMa o kuHeTHYeCKOU d3Heprun. Popmyra i BHIYUCICHUS TOTCHIMAIBHON
1.18
SHEPruH TeJla, MOJHATOrO
Haja 3eMIEH:
E p =1 gh
MexaHuyeckasi SHEpPIrus:
E=E;.+E »
1.19 .
3aKkoH COXpaHEHHUs MEXaHWYECKON sHeprun. PopMyia Jj1s 3aKOHA COXPAHCHUS
MEXaHMYECKOI SHEepruu B OTCyTCTBUE CcuIl TpeHwus: E = const.
[IpeBparieHne MeXaHUYECKOM YHEPTUU TIPU HATMYUU CHIIBI TPCHHS.
[IpocThie MexaHU3MBI. «30JI0TOE TPABUIIO» MEXAHHUKH.
Prryar. Moment cuisl: M - FI.
VYcioBue paBHOBECHS pbluara:
M +M, +..=0
1.20
[TonsrkubIil 1 HenoABWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= Anonesaas
14'3&'.[‘1:&"15{
JlaBiienue TBEpIOTO TENIA.
dopmyiia 11 BBIYUCICHUS JABJICHUS TBEPIOTO TeJa:
p= F
5
1.21 JlaBnenue raza. ATMOc(epHOE aBICHHE.

FI/I}IpOCTaTI/I‘—IeCKOG JAaBJICHUC BHYTPH KUAKOCTH.

dopmyia 1 BBIYMCIICHYS NABJICHUS BHYTPU KUIKOCTU:

p=pgh+p_,
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1.22 3akoHn [lackans. ['mnpaBaudeckuii mpecc
3akoH Apxumena. Popmyna sl ONPEACICHUS BBITAIKUBAIOIICH CHJIBI,
JICUCTBYIOILEH HA TEJO, MTOIPYKEHHOE B KUIAKOCTh WM Ta3:
1.23
F_j‘m_ =pgV
VYcnosue naBanus tena. [lnaBanue cy1oB 1 Bo3ayxolliaBaHUE
Mexanudeckue KoneOaHus. AMIUIMTYAA, TEPUOJ W YacToTa KoJeOaHWi.
194 ®dopmyna, CBSI3bIBAIOIIAs YACTOTY U MEPHUO KOJICOAHMIA:
v=L
T
195 Maremarnueckuii M NpPYKUHHBIM MasATHUKA. [IpeBpamieHue sHepruu Inpu
' K0J1e0aTEeIbHOM JABH>KEHUU
1.26 3aryxaromue konebanus. BeinyxxaeHnsie konedanus. Pezonanc
Mexannueckue BOJIHBI. IIpoosibHBIE M MONEpeYHble BOJHBL. J[JIMHA BOIHBI U
CKOPOCTh paclpOCTPAHEHHUS BOJIHBI:
1.27
h=v-T
1928 3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOH BOJIHBI Ha T'paHMIIE
' IBYX cpell. MH(ppa3ByK U yIbTpa3ByK
Ipaxmuueckue pabomul
H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXKHUHBL, KOd(PPUIIMEeHTa TPEHHUS CKOIbKEHHUS; paOOThl CHIIBI TPEHUS, CHIIBI
VIPYTOCTH; CpEeIHEH CKOPOCTH IBMKEHHsI Opycka MO HAKJIOHHOM IUIOCKOCTH;
YCKOpeHUsT Opycka Mpu IBMKEHUHM IO HAKIOHHOW IUIOCKOCTH; YacTOThI M
nepuofa KojeOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M  IepHoja
199 Kose0aHui MPY>KMHHOTO MasTHUKA; MOMEHTA CHJIBI, JIEHCTBYIOIIErO HA phIYar;

paboThl CWJIBI YINPYrocTH HpU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOTO
6510ka; pabOTHI CUJIBI YIPYTOCTH HPU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOTO
O10Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHUJIBI OT 00BbEMa MOTPYKEHHOU
YacTH TeJIa ¥ OT IUIOTHOCTH KUAKOCTH; HE3aBUCHUMOCTH BBITAIKMBAIOLICH CHIIBI
OT MAcChl Te€Ja; CUIbI TPEHUS CKOJIbKEHUS OT CUJIBI HOPMAJIbHOT'O JABJICHUS U OT

poZla MOBEpXHOCTHU; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B MpPYXHUHE, OT CTENEHU
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nedopManuu MpYy>KUHBI, YCKOpeHUs: Opycka OT yriia HakjOHa HampaBisIOLICH;
nepuojia (4acToThl) KoueOaHUH HUTSHOTO MasTHHKA OT JUIMHBI HUTHU; MEPHOJA
Kojie0aHuM MPYKUHHOTO MasTHUKAa OT MAacChl Irpy3a M KECTKOCTU MPY>KUHBI,
UCCIICIOBAaHNE HE3aBHUCHMOCTU TEepHOJa KOJIOaHWH HHUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS pblyara

Qusuueckue A6neHUs 6 nNpupode: TPUMEPbl IBWXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKHUBOW M HEKUBOU MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TCXHUKEC, IIPUJIMBLBI W OTJIHUBBI, JIBHXXCHHC ILJIAHCT ConHeuHon CHUCTCMBEI,

130 PEaKTUBHOE JIBUKEHHUE KUBBIX OPraHU3MOB, PblYaru B TEJIE€ YEIOBEKa, BIUSHUE
atMoc(hepHOro HaBieHUS Ha KUBOW OpraHU3M, IUIABaHHE pbHIO, BOCIPUSTHE
3BYKOB KUBOTHBIMH, 3€MJIETPSICEHHUE, CEHCMUUECKHUE BOJIHBI, IlyHAMH, 3XO
Texnuyeckue ycmpoticmea: CIAJOMETP, JAaTUUKU IOJIOKEHUS, PACCTOSHUS U
YCKOpEHUs, IWHAMOMETp, TMOIIIUIHUKHA, PAKEeThl, pblYar, MOABMKHBIA U

131 HENOJIBUKHBIA OJIOKH, HAKJIOHHAs IUIOCKOCTb, MPOCThIE MEXaHU3Mbl B OBITY,

' COOOIIAIOIIUECS] COCYAbI, YCTPOWCTBO BOJONPOBOJAA, THAPABIMYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBHICOTOMEp, IOPIIHEBOM HACOC, apeoMETp, IXOJIOT,
UCIIOJIb30BaHUE YIIBTPa3BYKa B ObITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUYECKON TEOpUM  CTPOCHUS

2.1 BemecTBa. Mozienu TBEPIOTO, JKUAKOTO M Ta3000pa3HOr0 COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopdusle Tena

29 JIBuxenne 4yactui BemiectBa. CBsI3b  CKOPOCTH  JBMKEHMSI YacTHUIl C

' Temneparypoil. bpoyHoBckoe nBmxenue, mupdysus

2.3 CMauuBaHue ¥ KAWL PHBIE SIBICHUS

2.4 TemoBoe paclIiupeHne U CkaTue

2.5 TennoBoe paBHOBECHE

26 Buyrtpennsas sneprus. PaGora u Termonepenaya Kak CrHocoObl H3MEHEHUS

' BHYTPEHHEH dHEpruu

2.7 Bunas! Tenonepenauu: TeI0NPOBOIHOCTh, KOHBEKIHS, U3TyYCHUE
HarpeBanne wu oxnaxzaenue ten. KommdecTBo — TemnoTel.  YjaenbHas

28 TEIUIOEMKOCTb:

O=am(t,—1)
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2.9

2.10

2.11

2.12

3aKoH COXpaHCHUA SHCPIruM B TCIUIOBBIX IIpOLECCax. Y];)aBHCHI/Ie TCIIJIOBOI'O

OaytaHca:

O +0, +..=0

Ucnapenne u koHjeHcamusa. M3mMeHeHne BHYTPEHHEW SHEpPruu B Ipolecce
WCIIApEHUsI M KOHJAeHcauuu. KumneHue KUAKOCTH. YJAenbHas TEIoTa

napooOpazoBanus: L = Q/m

BiaxxHoCcTh BO311YXa

[InmaBnenne wn Kpucrasmmsanus. J3MeHeHWe BHYTpEHHEHW DJHEPIMM IIpH

IUIABJICHUH U KPpUCTAJIN3allH. VY aenbHas TEIIoTa MIaBJICHUS:

0

m

2.13

2.14

2.15

2.16

BHYTpeHHHH OHEPTHUA CrOpaHus TOIJINBA. VY aenpHas TemioTa CropaHus TOIJIMBA:

g=Q/m

[Ipunnuns! padots! Temnossix apurateneid. KI1/1 rennosoro asurarens

IIpakmuueckue pabomoi

W3mepeHne yaenbHOU TEIMIOEMKOCTH METAIIMYECKOr0 LUIUHIPA; KOJIUYECTBA
TEIUIOThI, MOJIyYEHHOTO BOJOW KOMHATHOW TeMmIeparypbl (QUKCHPOBAHHOMN
MacChl, B KOTOPYIO OIIYIIEH HAarpeTblii LWIMHIAP; KOJHMYECTBA TEIUIOTHI,
OT/JAHHOTO HAarpeThIM LWJIMHIPOM, IOCJIE OIYCKAHMS €ro B BOJAY KOMHATHOU
TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAJKHOCTU BO31yXa; YACIBHOM TEIUIOTHI
IIaBieHusl Jpaa. lccnenoBaHWe W3MEHEHUs TeMIlepaTypbl BOJBI  NpPH
Pa3IMYHBIX YCIIOBHSIX; SBJICHHS TEMJ0o0OMeHa MpU CMEIIMBAaHUM XOJIOJHOU U
ropsiuei BOJbI; IpoIecca UCIapeHMs

Qusuueckue s61eHUs 6 npupooe. TIOBEPXHOCTHOE HATSKEHHE U KalWUIAPHbIE
ABJIEHUS B IIPUPOJE, KPUCTAIIBI B NpHUpoae, uznyuenue ColiHLa, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bI; 00pa30BaHUE POCHI, TYMaHa, HHEesl, CHera

2.17

Texnuueckue ycmpoticmea. KanwUIspbl, IPUMEPHI UCIOIb30BaHUS KPUCTAIIOB,
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)KHHKOCTHBIﬁ TEPMOMETP, JaTUUK TEMIICpaTypbl, TCPMOC, CHUCTEMA OTOIIIICHHA

JIOMOB, TUTPOMETPBI, ICUXPOMETP, MMapoBasi TypOUHA, JABUraTelb BHYTPEHHETO

CropaHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 OnekTpuszanus Ten. /[Ba BUIa 3NeKTpUUYECKUX 3apsa0B
3.2 B3aumoneiictBue 3apsikeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs AIEKTPUUECKOTro 3apsaa
34 Onekrpuueckoe mnone. HanpsxEHHocTh anekTpuyeckoro mnois. IlpuHuun
CYNEPHO3UINH JEKTPUUECKUX MOl (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn »snexkrpuueckux 3apsgoB. [leficTBUE 3JIEKTPUYECKOro MOJsS Ha
ayIeKTpudecKue 3apsibl. [IpOBOJHUKY U THUANEKTPUKH
[TocTostHuBIN 2nekTpudecKuil TOK. JlecTBus mekTpuueckoro Toka. Cuia Toka.
Hanpsoxenue.
3.6 I=q/t,U=A/
DNEKTPUYECKOE CONTPOTUBIIEHUE. Y ACIBHOE DJIEKTPUUECKOE CONIPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma aist yyacTka anekrpudeckoit nemu: | = U/R
[TocnenoBarenbHOE COEAUHEHUE IPOBOIHUKOB!
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE coelMHEHNE MPOBOIHUKOB PABHOTO COMPOTHUBIICHHUS:
U =Uy;I=I+I; rR=5
2 2 7
CMmeniaHHble COETUHEHHS IPOBOTHUKOB
Pa6ota u momHOCTH AnmekTprueckoro Toka. A = Ult, P = Ul
3.10
3akoH [[>oyins — Jlenna:
3.11

O=I"-R-t
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OnbiT Opcrena. MarHuTHOE TmoJie MPSMOrO MPOBOJHUKA C TOKOM. JIlnHMM

3.12 .
MarHUTHOH MHIYKIUU

313 MaruutHOe 10J€ IOCTOSSHHOIO Mar"ura. B3auMoieicTBHe IOCTOSHHBIX

' MarHuTOB

3.14 JleficTBHe MarHUTHOTO I10JIsI HA IPOBOJAHUK C TOKOM

3.15 Onpitel @apanes. SBnenue snekrpoMarHuTHON MHAYKIUU. [IpaBuio Jlenna
IIpaxmuueckue pabomul
M3mepeHue  3EKTPUUECKOrO  CONPOTHBIIEHUS  PE3UCTOpPa;  MOIIHOCTH
AIIEKTPHUYECKOTO TOKA; PaOOTHI AIEKTPHUIECKOTO TOKA.
HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, BO3HHUKAIOLIETO B IPOBOJHUKE

3.16 (pe3ucTopsl, JIAaMIOYKa), OT HANPSHKEHUS Ha KOHIAX MPOBOIHUKA; 3aBHCUMOCTH

' COIIPOTHUBIIEHUS OT JUIMHBI IPOBOJIHUKA, IJIOMIAN €r0 MONEPEeYHOro CEYeHUs U

YIEIBHOTO CONPOTUBIICHHUS.
[TpoBepka mpaBmia JUIsl SIEKTPUUECKOTO HAMPSDKEHUS MPU TOCIEI0BATEIbHOM
COCMHEHUU TPOBOJHHUKOB; TpaBHJIA Ui CHIIBI DJIEKTPUYECKOTO TOKa TIpH
napanjelbHOM CO€MHEHUH MTPOBOIHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qusuueckue a6nenus 6 npupooe: 3IEKTPUUECKUE SBICHHMS B aTMocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPTaHW3MOB, MAarHUTHOE TOJ€ 3eMJIU, Ipeiid MOIIOCOB,
POJIb MAarHUTHOTO TOJIS JUIs XKU3HHU Ha 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETUYMK  DIIEKTPHUECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,

3.18 HarpeBaTelIbHbIE AIIEKTPONIPUOOPHI (mpumepsr), IEKTPUYECKUE
NPEJOXPAaHUTEIH, HIEKTPOMArHUT, OSJEKTPOABUTrAaTENb IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 DnexTpoMarHuTHBIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJH

3.20 JlyaeBas Mmojienb cBera. [IpsMOTHMHEIHOE pacipOCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio

3.22 [Ipenomiienue cBera. 3aKOH MPEITOMIICHHUS CBETa

3.23 Hucniepcus cBera

3.4 JIunza. Xon nyueir B nuH3e. DokycHoe paccTosHMe JHMH3BL. OnTuyeckas cuia

munsel: D = 1/F
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3.25 I'na3 kak ontuyeckas cucrema. OnTudeckue mpruodopsI
Ilpakxmuueckue pabomul
#i##HPar#t#13mMepeHne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHusl coOuparoiei JTMH3bI (TI0 CBOICTBY paBeHCTBA pa3MepoB MpeMETa U
U300paxeHusl, KOTJla MPEJIMET PacIoNOKEH B JBOMHOM (oOKyce), ToKa3aTes
3.26 MIPEJIOMJICHUS CTEKJIA.
#i#HPar#t#lccnenoBanue CBOWCTBA M300paKEHUS, MOTYYCHHOTO C TTOMOIIBIO
coOuparomiel JHH3bI, U3MEHEHUs (OKYCHOTO PACCTOSHHUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIJia TPEJIOMJICHHS CBETOBOIO Jiyda OT YIJia MajcHUS Ha
TPaHHULIE «BO3JIYX — CTEKIIO»
3.7 Qusuueckue sasneHusi 6 npupode: 3arMmenHuss ComHna u JlyHbl, 1BeTa Teul,
' ONTHYECKHUE SBJICHHS B aTMOcdepe (IBeT Heba, pedpakius, paayra, MAPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEPHUCKOI, QoToanmapar, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
i1 PannoaktuBHOCTh. Anbda-, Oera-, ramma-usnyuenus. Peakuuu anbda-u Oera-
' pacmajna
4.2 OmnsiTel Pesepdopaa o paccesauro anbda-gactuil. [Inanerapuas Mmogens aTroma
4.3 CocraB aroMHor0 sigpa. M30Tomnsl
4.4 [Tepuox momypacmnajga aTOMHBIX SAEP
4.5 SnepHbie peakuu. 3aKOHBI COXPAHEHUS 3apSJ0BOTO U MAaCCOBOTO YHCET
Qusuueckue s61eHUs 6 Npupode. ©CTECTBEHHBIA PATUOAKTUBHBIA  (OH,
4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3IIyU€HHE MPHUPOJIHBIX MHUHEPAJIOB,
NEHCTBUE PaJIMOAKTUBHBIX M3ITydeHUH Ha OPraHU3M YeJIOBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHIWBHIYATLHBIA JTO3UMETp, Kamepa

BI/IHBCOHa, AACPHAA SHEPTCTUKA
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbI YPOBEHB: YU€OHUK; 3-€ U3/IaHKE,
nepepaboranHoe [epoimkun .M., iBano A.W. AkuinoHepHoe 00111eCTBO
«3narensctBo «IIpocBemenue»

» Gusuka: 8-i1 kacc: 0a30BbIM YPOBEHb: YUeOHUK; 3-€ U3/IaHUE,
nepepadotantoe [leprimkun .M., UBanoB A.M. AkiimoHnepHoe o0IIECTBO
«3narensctBo «lIpocsemienue»

» ®uzuka: 9-i knacc: 6a30BbId ypOBEHB: YUECOHUK; 3-€ U3JaHHE,
nepepadotantoe [leppimkun .M., I'yrauk E.M., IBanoB A.W. u np.

AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBenienue»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA
o CoOopnuk 3ama4 no pusuke i 7-9 kinaccos / Jlykammk B.W., liBaHoBa
E.B. 0011e006pa3oBaTenbHbIX YUpEKICHUN
o IloypouHoe 1 TeMaTHyeckoe IIaHUPOBaHUE K yueOHHKY A.B.
[1éppimkuna «Pusnka. 7 knace»/ ['yrauk E.M., Pribakos E.B. / ITox
pen. EM. I'ytauk.— M.: Jlpoda
o IloypouHoe 1 TemMaTH4ecKoe MIaHUpOBaHUE K yueOHUKY A.B.

[Téprimkuna «Pusnka. 8 kimace» / I'yrauk E.M., Pribakos E.B.,

[Maponuna E.B./ Ilox pen. E.M. I'yrauk. — M.: Ipoda
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o IloypouHoe u TemaTuyeckoe MIaHUpOBaHUE K ydeOHUKY A.B.
[1éprimkuna, E.M. I'yrauk «®usuka. 9 kinace» /I'yrauk E.M. ®uzuka/
[Tox pen. E.M. I'ytauk, E.B. lllaponnna, 3.1. JlopoHnHa

o ®usuka. 7 knacc. Jlugaktuueckue MaTepualbl K yaeoOHuky A.B.
[leprimkuna. ®I'OC, Mapon, Mapou

o ®usuka. 8 knacc. Jlugaktuueckue MaTepuaibl K yaeoOHuky A.B.
[Tepbimiknna. ®1'OC, Mapon, Mapoun

e @usuka. 9 kiace. Jlunaktuyeckrue MaTepraibl K yaueOHuky A.B.

[Tepbimkuna. ®I'OC, Mapon, MapoH.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmmoteka I{OK (https://edsoo.ru/)

®I'BHY «®UIIN» (https:/fipi.ru/)

Poccuiickas anektponnas mkosia (https://resh.edu.ru/))
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