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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKe Ha YypOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHOW MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3ukay.

ConmepxaHue mnporpaMmbl IO (PU3MKE HANpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOYYAIOIIMXCS U OpraHMU3alUi0 H3y4eHUs
¢u3MKN Ha AEATeTbHOCTHOW OcHOBe. B mporpamme mo (u3uKe yUHUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOTo mpeamera B peanmzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEXIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUSA MPEIMETHOIO COAEpPNKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢Qu3uke paszpaboTaHa C LEIBIO OKa3aHUS METOIUYECKON
MIOMOIIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO YIeOHOMY MPEIMETY.

dusuka SBISIETCS CUCTEMOOOPA3YIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEeIMETOB, MOCKOJBbKY (PHU3NUYECKUE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUN, W3ydyaeMbIX XHUMHEH, OWoyioruel, acTpoHOMUEH © (U3UICCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
MpPEeloCTaBsieT HauOoJiee SCHble O00pa3lbl MNPUMEHEHHS HAyYHOTO METojIa
MO3HaHMsI, TO €CTh CII0CO0A MOJIyYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEpeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENINoJiaracT OBJAJCHHE
CIIEIYIOIIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO HUCCIICIOBAHHS,

e UHTEPIPETHPOBaTh  JaHHblE M  HCIOJIb30BAaThb  HAy4yHbIE
JI0Ka3aTeNbCTBA JUIs TOTY4SHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenogaBanust ydeOHOro mpeamera «Dusuka» B
oOpa3oBarenbHbIX oOpraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30BaTEebHBIE IPOrPaMMBI, YTBEPKIAEHHOW pEIIeHUEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TNPUPOIBI, Pa3BUTHE HX MHTEUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3HKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  MPEACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHENIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHHHU.

JlocTmkeHne 3THX IeJiel mporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHre 3HAHMM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX

NPpUOOPETCHUE YMEHUIN OMUCHIBATh U OOBSACHITH (DU3UYECKUE SBJICHUS C
UCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PpEIICHHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJIOMAaTh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M DKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEld PU3MUECKOTO COAEpKaHUA,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yaca (3 yaca B HEJENIO).

[Ipennaraemsplii B mporpaMMe no (pU3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJIaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOLIEr0 MUPA.

®dusnka — Hayka O mpupone. SIBneHus npuponbl. PU3NYECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbL. M3MmepeHue @usnmueckux BeauuyuH. Pusznyeckue
npudopsl. [lorpentHocts u3mepeHuit. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBII METOJ TMO3HAHMA: HAONIOJEHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUEeCKUX SIBICHHI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPHl U NpoLeaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. HM3mepeHue pacCTOSHUM.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl HNpH HOMOIIM >KHUAKOCTHOIO TEPMOMETpPA H
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllle, yeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BemiecTBa: aTroOMbl W MOJEKYJbl, HX pa3mepbl. OmbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBrm>kenne uactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepaTtypoil. bpoyHoBckoe nBmwxkenue, nauddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSHKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpavuu.

1. HaGmronenne OpOyHOBCKOTO TBUKEHHUSL.



2. Habmonenne nuddysumn.
3. HabGmonenue ~ siBmeHuWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKUBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM PsSAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOCHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeniHssi CKOPOCTh MPU HEPABHOMEPHOM IBWKEHUHU. Pacuér myTtu u
BPEMEHU JIBUYKCHHUS.
SIBnenne uHEpUUM. 3aKOH HMHEPLUUH. B3aumopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Teda.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.
Cwita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANIPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomercTByromas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJEC U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHme MexaHMUeCKOTro JIBHKEHUS TeNa.
2. U3mepeHune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmtonenue siBneHus HHEPLUU.
4. HaOmroneHve n3aMeHeHUs! CKOPOCTHU MTPU B3aUMOJICHCTBUM TET.
5. CpaBHEHHE Macc 10 B3aUMOJCHCTBUIO TEI.
6. CrnoxxeHue cuJj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopusie pabomul u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHUs OpycKa WIM IIapHKa I0
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue IIOTHOCTH TBEPIOTO Tea.

4. OnbITEI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHONW 000y0ukn 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTu

T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloOBHE IJIaBaHUA TeJ: IMJaBaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa NOTPYKEHHON B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIOIIEHM HAa  TEJo,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpYKEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.

o vk w NP

~

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIuar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3onoroe mnpaswio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas dHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS  DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIBI TPEHUS IPU PaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBui paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbITHI, NOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJIPHO-KUHETUUECKOW TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TeMIOBOE pacCUIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIuIonepesaya " COBEpLIEHUE paboThI. Bunsl TEILIONIEpEAAYH:
TEILIONPOBOJIHOCTh, KOHBEKIIUS, U3IyYCHHUE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BeLIECTBA. TemiaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemoBoro Oamanca. IlnaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpATypbl KWUIIEHHS OT aTrMoc(hepHOTo
JIaBJICHHS.

BnaxnHocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TernoBeix apurarencit KIIJ[ temmoBoro nBurarterns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAHEHUS U MPEBPALLECHHS YHEPTUH B TEIJIOBBIX MPOLECCAX.

JHemoncmpayuu.

1. Habmronenue OpOyHOBCKOTO JBUKECHHUS.
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Hab6nronenune nuddysuu.

HaOnroienue siBeHUi cMauMBaHUs M KalWIISIPHBIX SIBJICHUN.
HabGnroneHue TemioBoro pacupeHus Teml.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKICHUU.

[IpaBuna u3sMepeHus: TeMIEPaTypsl.

Bunae! Tenmonepenayu.

OxJaXxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habmrogenne mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUSL.
OMNBITHI 11O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MINPHUIIA.

OnbITHl, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WIN OXJIAKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayr U padboThl BHEIIHUX CHUJI.

HccnenoBanue siBIEHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJOAHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenabHON TEIIOTHI MIJIaBICHUS JIbJIA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsanoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIMYUHBI 3aPs/I0B U PACCTOSIHUSI MEXKY TE€JIaMM).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3jieKTpuueckoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu sneKkTpuuecKux 3apsioB. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W  JHMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B KUAKOCTIX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
a1 ydactka uend. llocienoBarenbHOe W MApaJJIEIbHOE  COEAMHEHUE
MIPOBOJHUKOB.

PaGora u wMmomHOCTh 3neKkTpuueckoro Toka. 3akoH Jlxoyms—JIenma.
DneKTpuyecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locrossHHBIE ~ MarHuThl.  B3aumMoaeicTBHE  ITOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 110J1€ 3€MJIM M €70 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
OmpiT  Opcrena. MarauTHoe T1oJie  JJIEKTpUYECKOoro Toka. [Ipumenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[eiCTBHE MarHUTHOIO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHUE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SABneHne 37eKTpoMaraHuTHON MHAYyKIMU. [IpaBuno Jlenna.
DIIEKTPOreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTAaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTpUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IIEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIHS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[IpOBOAHUKY U TUDIIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHNMKHM TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B AKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTHU Pa3IeJIECHUs MOJOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MATHUTHBIX MOJIEN MTOCTOSTHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHU.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJICHUS WHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop NOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU Tl HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETTH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 PE3UCTOpP, OT
COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AJIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOro
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  IIOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApAIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, MAYIETO Yepe3 JaMIIOUYKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TMOJS  TIOCTOSIHHBIX ~ MAarHUTOB TPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnbITEL, J€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHue paboThl ANEKTPOABUTATENSL.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCJIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMmonnHeENHOE ABMKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOe TMpsiMoiiMHEHHOe ABmkeHue. CBoOogHOE
najenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuHeiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHUE.

ITepsebiit 3ak0oH HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEHUS CKOJIbXEHUs, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. J[Buxenue mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh u meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpanieHusi. MoOMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenne nmvmyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
MMIYyJIbCa. PEakTUBHOE ABUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIIMabHAS PHEPTUS TeJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIMaNnbHast SJHEPTUsl CxKATOW NMPYKUHbI. KnHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW HSHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPAEKTOPUIl IBUKEHUS OJHOTO M TOrO ke Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepenne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue nBU»KeHUs Tea o OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM W YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrynbca Npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUM TEN.

CoxpaHeHre UMITYyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HabGnrogeHnue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHre MEXaHUYECKOH SHEPTUX IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NIPU JBMKEHUU Tena Mo ACHCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Jyuisi pasroHa W JaJbHEUIIEro paBHOMEPHOTO
JIBIDKEHUS [IAPUKA VI TETIEKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OrnpeneneHue yCKOpeHHs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHUH TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JIBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCATCS KakK psj HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIEHTa TPEHUST CKOIBXEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAaHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOWCTBA MEXaHMYECKMX BOJIH. IIpomosibHblE WM
IIONIEpEYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3ByKa W BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JECUCTBUEM CUJIBI TSHKECTHU U CHJIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuwie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpepneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHOJIa KOJIEOAHUM MOJBEIICHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl rpy3a, MOJBEIICEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JIEMOHCTPUPYIOLUIME 3aBUCHMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUS.

I L e

Paznen 10. Di1eKTpOMArHUTHOE 0OJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHble  BoJHBL.  CBolcTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  Mcrounukm ~— cBera.  I[IpsMosmHerHoe
pacrnipoctpanenue cBera. 3atmenust Connia u Jlynsl. Otpaxkenue cBera. [linockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcmonb30BaHME TOJHOIO BHYTPEHHETO OTpPaKCHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejieckomna. ['a3 kak omnTuhuyeckass cucteMa. biu3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssmMonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUi B IMIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xox ydeit B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0oro cBeTa MpH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEpPUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO JIiy4ya OT yrJjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. ONBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOIIONCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atroma bopa.
HcnyckaHue v NorioieHne cBeta aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(da, 6eTa- u ramma-uznyuyeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msoromsl.  PannoakTuBHBIE
npespatenus. [lepron monypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHbl COXPAaHEHHUs 3apsAJOBOTO M MAaCCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBA3bp Maccel M dHepruu. Peaknuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HA >KUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIIEHUS.

2. CHoekTpsl pa3IMyHBIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnropeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. HccnenoBanue TpPEeKOB: U3MEPEHHME DHEPIMM YACTHULBI 110 TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTUBHOIO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIh TIPEAHA3HAYEH JI CUCTEMAaTHU3alluu
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHWSA W OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakXkKe Ui MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIIUX ATOT yU4EOHBIN MpeMeT.

[Ipy M3y4eHUH JAHHOTO MOJIYJIA PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00€CTeYynBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIIEIOBAHUS



SBJICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS TIOJyYEHHBIE 3HAHWs, peIaTh 3aJa4d, B TOM YHCIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

[IpyHIMINATBHO OEATEIBHOCTHBIM XapakTep NaHHOIO paszelsa peaau3yercs
3a Ccuér TOro, 4yTo OOyyarolluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPEJIaracTCs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUM pacro3HaBaTb M HAy4YHO OOBACHATH
(duznyecKkue BJICHMS B OKPY KAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEN0BaHUS (PU3HUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHHs TEOPETUUECKUX BBIBOOB;

OOBSICHATH Hay4yHbIE OCHOBBI HamOOJee BAXKHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
OHEPIMM Ha OCHOBE 3aKOHA IIPEBPALLEHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKyM HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO

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

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyyaromierocs OyayT copMUpOBaHBI CIEAYIONIUE JTUYHOCTHBIE PE3YJIbTAThI B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHHE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKol HayKu;

— HEHHOCTHOE OTHOIIIEHHE K TOCTHKEHUSM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX IMpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTHKEHUU (PU3UKH;

— OCO3HAHHME BAXKHOCTU MOPAIBHO-3TUYECKUX IPUHLHUIIOB B JESATEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMSA:

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEWUIIEH COCTABIISIOIIEH
KYJIbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTHU, MHTEpeca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
Os1aromoJry4ust:

— OCO3HaHHWE IIEHHOCTH Oe30MacHoro oOpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MPaBWJI OE30MaCHOrO TIOBEJECHUSA Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBbIKa pedieKCUH, MpPU3HAHUE CBOETr0 MpaBa Ha
OIIMOKY U TaKOr'o e Mpasa y APyroro 4ejJoBeKa;

6) Tpy10BOr0 BOCIIUTAHMS:

— AKTHBHOE y4YacTHE B PEIICHUM MPAaKTUYECKHX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY M3yUCHHIO MPOdeCcChii, CBA3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIICHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAHUPOBAHUS IIOCTYNKOB U OLEHKA UX
BO3MOYKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOIO XapakTepa SKOJOTUYECKUX MpoOJieM M MyTed HX
pelieHus;

e 8) amanTanuu K U3MEHSIOIIMMCS YCJIOBHSAM COLMAJBLHOM U NPHPOIHOM
cpeianbl:

e — TMOTPEOHOCTh BO B3aWMOJCUCTBUM MPHU BBHIIIOJIHEHUU HCCICIOBAHUN U
MPOEKTOB (DU3NYECKON HAMPaBICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYyTrux,

e — TIOBBIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH YE€PEe3 IMPAKTUYECKYIO
JIEATEIILHOCTD;

e —TOTPeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OcO3HaHME Ne(PUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (HHU3UYECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JEWCTBUM C YYETOM BIMSHHS Ha OKPYXKAIOIIYI Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUHA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS MporpamMMmbl MO (HU3MKE HA YPOBHE OCHOBHOIO
oO1mrero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOUYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YUCOHBIC TCHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue J1elicTBUA:



BBISIBISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHU );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,

BBISBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOIIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH MPUUMHHO-CJICACTBEHHBIC CBSA3M MPH U3YYCHHHU (U3UYECKUX
SIBJICHUI U MPOLIECCOB, JI€JaTh BHIBOJBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJIUYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOM (u3nueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIICHUs, BHIOOp Hamboee
HOJIXOJISIIETO ¢ YYETOM CaMOCTOSTENBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

MCITI0JIb30BaTh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOXKHBIM
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(POpPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI MO pe3yJibTaTam
IPOBEAEHHOIO HAOJIO/IEHUS, OTIbITA, UCCIIEIOBAHMS;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, UHCTPYMEHTHI U 3apPOCHI MPU MOUCKE U
orOope WHGOPMAIMM WJIA JIaHHBIX C y4ETOM MPEIIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQopMaIMl W WUIIOCTPUPOBATH peIIaeMble 3aJa4ll  HECIOKHBIMU
CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAITASIMH.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7le OOCYXJIEeHUs y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOIl TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/ladyd U TOJJCpKaHHe
OarokeaTeIbHOCTH OOIICHUS;



COMOCTAaBIISATh CBOM CYXAEHUS C CYXACHHSIMU JPYIMX YYaCTHUKOB
Juanora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BBHIIIOJHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  IMPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUHM KOHKPETHOW (PHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM JEATENBHOCTH, OPraHU30BbIBATh IEUCTBUS
no €€ J[OCTIKEHUIO: paclpeiessaTb poiH, OOCYKIaThb IpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAMHHUPYS CBOM JEUCTBUSA C JPYTUMH
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKM3HEHHBIX M YUYEOHBIX CUTYalMsIX, TPEOYIOLINX
JUIS pelieHns (U3NUeCcKUx 3HaHU;

OPUEHTUPOBAThCS B  PANIMYUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaTbHOE, NMPHUHSITHE PELICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITENIbHO COCTaBJISATh AJITOPUTM PeleHUs (PU3HUECKOM 3aauu Win
IJlaHa MCCIEOBaHUSl C YYETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTyallMy U IpejiaraTh MJIaH €€ U3MEHEHUS;
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTHXKEHHS])) Pe3yJIbTaToOB
NEeSATEIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(¢u3NYecKoro UCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJIECHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYIroro;



npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUH (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYIroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHMS,
HAOI0/IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHHS BeEIIeCTBA (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIIMHEWHOE), TPACKTOPHUS, PABHOJCUCTBYIOIIAS
cuna, aedopmanusa  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE IBUXKEHUE YaCTUI] BEIIECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWIKEHHUE, HWHEpLHS,
B3aMMOJICHCTBUE TEJN, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCHIO
BpalllcHUsI, Tiepefada JAaBjiCHUsS TBEPABIMU TelaMH, XUIKOCTIMU U
razamM, arMoc(epHO€ JaBJiCHHWE, IUIABaHUE TeJ, [PEBpAILICHUS
MEXaHUYECKOM SHEPruu) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBICHHUE;
pacmo3HaBaTh NPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uHcie (U3UUYECKUE SIBJICHUS B MPUPOJE:
MPUMEPHI TBMKCHHUS C Pa3IMYHBIMH CKOPOCTSIMH B JKHMBOW W HEXKHUBOUN
NpUPOJIC, NECUCTBUE CUJIBI TPEHUS B MPUPOAEC U TEXHUKE, BIIHMSHUE
aTMOC(EpHOTO JIaBJICHUS Ha >KMBOW OpraHW3M, IJIaBaHHUE PbIO, phlUuaru B
TEeJIe YeJIO0BEKa, MPU 3TOM NEPEBOUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHUIA;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHMS, UCIOIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSAXKECTH, BEC
Tena, CWiIa TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas pabdoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJIbl, KOI(P(OUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHH3MOB,
KMHETHYECKasT W TOTCHIMAJIbHAS JHEPTUs), MPU ONUCAHUHA TPABUIHHO
TpakTOBaThb  (U3MUECKUH  CMBICI  HUCIOJIB3yeMbIX  BEJIMYMH, HX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYUMHAMU,
CTPOUTH TPpaPrKK N3YUCHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEITUYHH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHUS CUII (BAOJIb OJHOW MpsiMOi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUSA, IPOLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluii NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATh NIPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTUYECKUX I11aroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUIUYECKUX
SBIICHUH, PU3NUIECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pelar) pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopmyIbl, CBs3BIBAIONINE (PU3WYECKUE BEIMYHMHBI: HAa OCHOBE aHAM3a
YCIJIOBUSI 33/1a4d 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UIECKUE
BEJIMYMHBI B (DOPMyJIbl M MPOBOAUTH PACUEThl, HaXOAUThH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 pEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTY4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pPEHIUTh TpPH TOMOIIU
($u3NYECKUX METOAOB, B OIMCAHUM UCCIIEI0BAaHUS BBIICIATH IPOBEPSIEMOE
npeanojoxkeHue  (TUmoresy),  pa3inyaTb W UHTEPIPETUPOBATH
NOJIYYCHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
buznuecKux CBOMCTB Tel: dbopmMynrpoBaTh IPOBEPSAEMbIC
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pYyI0BAHMS,
3aMUCBhIBATh XOJ OMbITAa U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHH, MaccChl Tena,
o0BéMa, CHUIBI M TEMIEPaTyphl C WCIOJb30BAHHEM aHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BETUUUHBI OT
JIpYyrol ¢ HCMHOJb30BAHUEM NPSMBIX HM3MEPEHUI (3aBUCUMOCTU IIyTH
PAaBHOMEpPHO JBWXKYIIETOCSd Tela OT BPEMEHHU JBUKECHHS TeJa, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTA OT YUIMHEHHS TPY>KUHBI, BBHITAIKUBAIONICH CUJIIBI OT 00BhEMaA
NOTPYKEHHOM YacTH Tea U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJIaBaHus TeJl, YCIOBUN paBHOBECHUS pblyara U OJOKOB), y4acCTBOBaTh B



IUIAHUPOBAHUM  YYEOHOTO WCCIIEOBAaHUS, COOUpATh YCTAaHOBKY W
BBHITIOJIHATh W3MEPEHUsI, CICAys NPEIJIOKCHHOMY IUIaHy, (DUKCUPOBATH
pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
NPEJIOKEHHBIX TaOMUIl U TpaduKOB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3UYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO TeJa, CHUJIA TPEHHUS CKOJBKECHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIas  CWJa, JIEWCTBYIOIIAas  Ha
NOTPY>KEHHOE B JKUIKOCTH TeNo, KOAI(D(PUIIMEHT IMOJE3HOTO JeHUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHON WHCTPYKIMU: TIpH
BBITIOJITHCHUH HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BEIYHCIIATH 3HAYCHUE HCKOMOW BETMUNHEI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIUar, MOABMKHBIN W HETIOABUKHBIA 010K, HAKIIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh TMPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUA (B TOM 4YHUCIE:
MOAIIAITHAKK, YCTPOHWCTBO BOJIOMPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (pM3MUYECKHUX SBJICHUM M HEOOXOIUMBIE (DU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHOOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIL30BaHMUs (U3MYCCKUX 3HAHWW B TIOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHUSI B OKpPY KaloLlel cCpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HAHMM W TyTEM CpPaBHCHHSI PaA3JIMYHBIX HWCTOYHHUKOB BBIJCIATH
uH(pOpMAITUIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBON WU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BAaTh MPHU BHITTOJTHCHUH yUEOHBIX 3aJaHUN HAYyYIHO-TTOMYJISIPHYIO
auTepatypy  (QHU3MYECKOro  CoAepaHWs, CIPAaBOYHBIE MaTEepHAIbI,
pecypchl cetn MHTEpHET, BlageTh mpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAITUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHWUKOB MH(pOpMAHK (HU3UIECKOTO COICPKaAHUSA, B TOM



qyclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3ysibTaTaX MpPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHWW, MpPU 3TOM TPaMOTHO HCIOJb30BATh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE ITPE3CHTALUEH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAHUM paclpenesiarh
OOSI3aHHOCTH B TPYIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJadaMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTPAaUBaTh
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUraTellb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3apsl, HIEKTPUUECKOE IMOJIe, TPOBOIHUKU
U TUDPJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMPEHUE U CKaTHe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANMJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauIM3anuus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCTD, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAJI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINUCAHWI0 MX XApPaKTEPHBIX CBONCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHHE U3YYCHHBIX (PU3NYECKUX  SIBIICHUNA B
OKpYXaIollleM MHpEe, B TOM uHcIe (U3NYECKUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUISIPHBbIC SBJICHUS B TPUPOJE,
KpUCTAUTBI B mpupoje, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHUE
ABJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, MPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBJICHUM;

OIMMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHUS, HUCIIOIB3YS
bu3ndeckue BeTUUHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJeNbHAs TEeIJIOEMKOCTh BEIIECTBA, VYACJNbHAs TeEIUIoTa



IUTaBJICHUS, yJelbHAs TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHUs TOIUINBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MalluHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
AIEKTPUYECKOr0  TOKAa), NpPH ONHCAHWUM NPABUIBHO  TPAKTOBATh
(bu3MYECKUi CMBICT WCIOJIb3YEMBIX BEITUYMH, 0003HAYEHUS U EIMHHIIBI
(¢u3NYECKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEJIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIO)KEHHSI MOJIEKYJIAPHO-KUHETUYECKOW TEOpUHU
CTpPOEHUS BEILECTBA, NPUHLHUII CYNEPHO3UIMN NOJIEeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH OMa JJis ydacTka Lenu, 3aKOH
JIxoyna—J/leHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMCHIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CHUTyalluid NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHUE U3 1—2 JOTMYECKUX
IaroB ¢ Omnopod Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
bu3nyeCKnX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3aJadyd B 2-3 JEHCTBUSA, HCIOJb3YyS 3aKOHBI U
(dopMyIibl, CBsI3bIBaOLIME (PU3MUECKHE BEJIUYMHBI: Ha OCHOBE aHaau3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTATOK
JAHHBIX U1 pelIeHHs] 3aJadyd, BbBIOMpATh 3aKOHBI U (QOPMYIIHI,
HEoOXOoJuMble Al €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh TpPH MOMOUIU
(bu3MYEeCKUX METOOB, HCIOJb3ysl ONHCAHHE HCCIEHOBAaHUS, BBIIEIATH
IpOBEpPSIEMOE MPEANOJIOKEHNWE, OLIEHUBATh MPABWIBHOCTh MOpPSJIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SBICHUA WU
(bu3MYeCcKUX CBOMCTB Tell (KanWJIISpHBIC SIBJICHUS], 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydaromle (MOoraomaromen)
NOBEPXHOCTH, CKOPOCTh MCHAPEHMS BOJBI OT TEMIEPATYphl KUIKOCTU U
IIOIAA €€ TOBEPXHOCTH, JJIEKTpHU3alMs Tel M B3aUMOJEHCTBHE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJICUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yalM3alsi MAarHUTHBIX TIOJI€ TOCTOSHHBIX MAarHUTOB, JEWUCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHHUTa,
CBOMCTBA DJEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (OpPMYyIUPOBATH
IPOBEPSIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCHIBATh XOJI OTbITa U (POPMYJIUPOBATH BHIBO/IBI;
BBIMIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HAMpPSDKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPEITHOCTH;
IPOBONUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
Ipyrol C  HCHOJb30BAaHUEM MPAMBIX HU3MEPEHUU  (3aBUCHMOCTD
COMIPOTUBIICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJA MOMEPEIHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHHUS BELIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMUK, OT HaNpsOKEHUs Ha IMPOBOJHUKE,
UCCIIEOBAaHNE IIOCIEN0OBATEIbBHOTO M  NApajuIEIbHOTO  COEAVHEHUM
IPOBOJHUKOB): TUIAHUPOBATh HCCIEIOBAaHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TIpadUKOB,
JIeJIaTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEJOBAHMS;

IPOBOJANTH KOCBEHHBIE W3MEPEHHsS (PU3NYECKUX BEIWYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBa, COMPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CJIEIysl MPEAJIOKEHHON MHCTPYKIUH, U
BBIUUCIISATH 3HAUEHHE BEJINUMHBI,

cOOJII01aTh MpaBUJIa TEXHUKK 0€30MaCHOCTH IPH padoTe C 1ad0paTOPHBIM
000Opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX oOmucaHus (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETYHK DICKTPUUYECKON IHEPTHH, DIEKTPOOCBETHTEIHHBIC
pUOOPHI, HArPEeBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IIEKTPUUECKHE
IPEeIOXPAHUTENH, YJICKTPOMArHUT, FIEKTPOABUTaTEIb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBIICHUN U HEOOXOIUMBIE
dusznyecKkre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HW3MEPUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTelIb BHYTPEHHETO
CTOpaHHUs, AJEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI 3JIEKTPUUYECKHUX



Heneil ¢ mocneI0BaTebHbBIM U MapajljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMAIMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I obecnedeHrst 6€30IacHOCTH MpU oOpallieHur ¢ npudopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPY’KAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM U TYTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] TPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHO;
MCIIONIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEpXaHHs, CIPAaBOYHbIE MaTE€pHalIbl,
pecypcesl cetu MHTEepHeT, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o0o6mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHus, B TOM 4YHCIE MYyOJUYHO NPEACTABIATH PE3YyJIbTaThl
IPOEKTHON WJIM HCCIIE0BATENIbCKON EATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapar Kypca (u3ukw,
COIIPOBOXIATh BHICTYIUJICHHE MTPE3CHTAIINEI;

IOpU BBINOJHEHUN YYEOHBIX IPOEKTOB W HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33JJa4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBATHO OIICHMBATh COOCTBEHHBIN BKJaa B
JIeSITEIbHOCTH TPYIIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTh pa3peliaTb KOH(PIUKTHI.

K koHiy oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHSITHS: CHUCTeMa OTcuéra, MaTepualbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO NBHXKEHUA, Achopmarius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOJIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Pa3ByK M yJIbTPa3BYK, JJICKTPOMArHUTHBIE BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIEKTPBI UCIYCKAHUSI W TOTJIONIEeHUs, alib(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE [BHKEHHE, CBOOOIHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KOojeOaTelnbHOE IBMKEHHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEWMHOE pacCIpOCTPAHEHUE, OTPAKEHHUE M NIPEIOMIICHHUE
CBETa, II0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHUE OEJIOr0 CBETa B
CHEKTp M CJOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAJIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3UYECKUX SBJICHUH B
OKpy’XaIeM Mupe (B TOM uuciae (PU3MUYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHONW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTMYECKOE JEWCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaAMOaKTUBHBI (POH, KOCMHUYECKHE JIyYd, PaJUOAKTHUBHOE HU3IyYCHHUE
NPUPOAHBIX MHUHEPANIOB, JIEWCTBHE PAJMOAKTHUBHBIX W3IyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBa (NPHU3HAKK) (PUINUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOIB3YS
(du3nueckue BeNWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEMEIlEeHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CWa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJACHMs, BEC Tejla, HUMIYJIbC TeNa, HWMIIYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS JHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAs MEXaHW4YecKas »JHeprus,
NEPUOJ U YacTOTa KojeOaHul, IMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb MPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYHH,
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (HOPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEIMUMHY C APYTHMHU BEIMYHMHAMH,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLIUI CYNMEPHO3UIMN CHUJI, MNPUHIUN OTHOCUTENbHOCTH [anumnes,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUsI MUMITYJbCa, 3aKOHBI OTPAKEHUS U
IPEJIIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN
NP SIIEPHBIX pEaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aMUChIBATh €0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (U3UYECKUE TPOIECCHl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
IaroB ¢ OMopod Ha 2—-3 U3Y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHHIA,
(buU3MYEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THble 3aJaud  (ONMUpaloIIMecs Ha Ccucrtemy u3 2-3
YpaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIOLINE (PU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alHUChIBATh KPaTKOE
YCIIOBHUE, BBISABIATH HEIOCTAIOIINE WIM U30BITOUHBIE JaHHBIE, BHIOUPATh
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE NIJIsl PEIICHHMs], TPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIEIOBaHMS, BbLICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsI HHEPrHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTpP, U3YUCHUE CBOMCTB M300paKEHUS B
IJIOCKOM 3€pKalle U CBOMCTB H300pakKeHHWsl MpeaMeTa B CcOOMparouie
JvH3e, HAOMIOJeHNE CIUIOMIHBIX W JMHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 HM30bITOUHOro Habopa
o0OpylOBaHUS, ONHUCBHIBATH XOJ ONbITAa U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJBI;

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHHEe Uu3MepsIeMOld BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JUH3bI), OOOCHOBBIBaTH BBIOOp crocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpa);

OPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKHUX BEIUYHMH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTHh MYTH OT BPEMEHH



Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJICOaHMI MaTeMaTHYEeCKOTO MAasSTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTPaKEHHUs CBETa OT yIJia MaJeHUs U yIia MPEIOMIICHUS OT yria
najieHus1): IUIAHUPOBaTh HCCIEJOBAaHUE, CaMOCTOSITEIbBHO COOUpaTh
YCTaHOBKY, (PUKCUpOBaTh pe3yJbTaThl MOJTYYEHHOM  3aBUCHMOCTH
bU3MYeCKUX BEIWMYHH B BUAC TaONHIl UM TPAPUKOB, NEJIaTh BBHIBOIBI IO
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBbIE HW3MEPEHHS (U3MUECKUX BEJIUYUH (CpeaHsis
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUs], >KECTKOCTh MPY>KUHBI, KOIDPUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWid MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
onTHYECKas Cwia coOuparonieil JIMH3bI, PAAUOAKTUBHBIN  (HOH):
IUIAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CICTys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAYCHHE BEIMYMHBI M aHAJM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH N3MEPCHHI;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (HU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JMH3a, TUJIaHETapHash MOJeJIb aToMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HX OMUCAaHUA (B TOM YHCIE:
CIUAOMETp, MATYMKW TIOJOXKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (GoToanmapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH,

UCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YYCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPHUTEIbHBIX MPHUOOPOB M TEXHOJOTUYECKHX TMPOIECCOB
Ipy pEerIeHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMparoLIel JIMH3E;
NPUBOAUTh  MpUMEphl  (HAXOAUTh  WHGOpPMAIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHWUNA B TIOBCETHEBHOM
KU3HH NI oOecrieueHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIIEH Cpejie;



OCYIIECTBJIATh TOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIHPYS MOUCKOBBIN 3alpoc, HAXOAUTh
MyTH OMpEeNIeHUs] JOCTOBEPHOCTH TMOJIYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;

UCITI0JI30BaTh MPHU BBITIOJHEHUH YUE€OHBIX 3aJaHUl HAYYHO-MOMYJISPHYIO
JauTepaTypy  (pHU3MYECKOro CcoAepXaHHs, CIPAaBOYHBIE MaTE€pHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBbIC MUCHMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
uH(OpMaIUU W3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMUs,
myOJMYHO MPEICTABIATh PE3YIbTaThl IPOEKTHOW HIIM HCCIIEA0BATENbCKON
JESATENIbHOCTH, TPH 3TOM TPaMOTHO  HCIOJIB30BaTh  H3yUEHHBIN
NOHSATUMHBIN amnmapar u3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKIIEr0 MUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 DOU3NYECKUE BEITUYHNHBI 2 1 bubmmorexa HOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 EcrecTBeHHOHAYUYHBIN METO/I TO3HAHUS 2 1
i 8 https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 Cr 1
POCHHE BeMeCTsd https://m.edsoo.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL ) | bu6mmoreka [IOK
’ BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUSI BELIECTBA 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
bu6mmoreka [IOK
3.1 M 3
CXAHHHACCROC ABHACHHC https://m.edsoo.ru/7f416194
3.2 HNuepuus, Mmacca, IIOTHOCTh 4 1 bubnuotexa [JOK




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

bu6mmoreka [IOK

33 Cuna. B 14 2
g, BHIpT Cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnunoreka [HOK
' TEJIaMHU, ) KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMochepHoe f1aBeHHIe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIC MEXAHH3MBI > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
53 M 4 1
eXaHIrHeckas SHeprit https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TenJioBble siBJIEHUA
bu6mmoreka [IOK
1.1 I
Crpochue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
’ Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 1T i i 2 1
OCTOSIHHBIN AJIEKTPUIYECKUN TOK 0 7 hitps:/m.cdsoo.ru/7f4 18] ce
2.3 MarsuTHBIC SIBIICHUS 6 1 1 bubmorexa [TOK
https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 9 4
FICKTPOMATHITHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14




9 KUIIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4eCKOe IBHIKCHUE U CIIOCOOBI €0 10 1 bubmuoreka [JOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 B3aumonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanndeckue Koj1e0aHUs U BOJHDI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojaeda 7 3
XQHIHCECIKUC KOJIChari https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4ecKre BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 ) bubnnorexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe ABJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 bubnuorexa [IOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ OTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4, P 2
3 a3MOEHNE OEN0r0 CBETA B CTICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5. KBanToBbI€e IBJIeHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U NMorionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 CTpoetine aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpenue n 0600IIEHHE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 3 27







IHOYPOYHOE IIVTAHUPOBAHUME

7 KJIACC

Ne

n/n

Tema ypoka

®dusuka — Hayka o
npupoje. SABneHus
MIPUPOJIBI

duznyeckue SABICHUS

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4YCHUS

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://resh.edu.ru/subject/lesson/2603/start

https://resh.edu.ru//subject/lesson/2603/start/

Ypoxk-uccienoBanue
"N3mepenue
TeMIIepaTypbl IPU
ITOMOLIY JKUJIKOCTHOT'O
TepmomeTpa"

https://resh.edu.ru/subject/lesson/2602/start/

duznyeckre BEITNIUHEI U

WX U3MEpPEHUe

Metoabl Hay4HOTO
no3Hanusd. Onucanue
(bu3MYECKUX SIBICHUN C
IIOMOIIBIO MOJIEIIENH

Ypoxk-uccienoBanue
"[IpoBepka runoTes3sl:
JAJIbHOCTB MOJIETA
1IapuKa, MymeHHOro
TOPU30HTAIBHO, TEM
OoubIIIe, YeM OOJIbIIIE
BBICOTA ITyCKa"

https://resh.edu.ru/subject/lesson/2602/start/

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

https://resh.edu.ru/




CtpoeHue BelecTna.
OnbIThI, JOKA3EIBAIOIINE

bu6mmoreka [JOK

7
JUCKPETHOE CTPOCHUE https://m.edsoo.ru/ff09fe0a
BEILIECTBA

g JBr>xeHune yacTHil bubmuoreka [JOK
BelIeCcTBa https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue
«OTnBITH IO HAOJIIOIEHUIO

9 A https://resh.edu.ru/
TEIJIOBOTO PACIIUPEHUS
ra3oB»

ArperaTHbl€ COCTOSTHUS

10 P https://resh.edu.ru/
BEIIECTBA
OCoOEHHOCTH arperaTHbIX
COCTOSTHUM BOJBI.

1 O060061IeHne 1o pa3aery bubnmoreka [JOK
«IIepBoHayanbHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUU
BEILIECTBA»

Mexanunyeckoe

12 nBkeHue. PaBHoMmepHoe bu6mmorexa [IOK
U HEPABHOMEPHOE https://m.edsoo.ru/ff0a05c6
JBUYKEHUE

13 Cxopocts. Enunuiist bubnunoreka [JOK
CKOpOCTH https://m.edsoo.ru/ff0a079¢

14 Pacuer nytu 1 BpeMeHU bubnnoreka [JOK
JBUKECHUS https://m.edsoo.ru/ff0a0ae4

15 Wuepuus. Macca — mepa bubnuorexa [JOK

HHEPTHOCTHU TEJI

https://m.edsoo.ru/ff0a0c10




16

17

18

IL1oTHOCTH BEIIECTBA.
Pacuyer maccel 1 00beMa
Tena o ero IIOTHOCTH

JlaGopaTopHas paboTta
«Omnpenenenue
TUIOTHOCTH TBEPOTO
TeIay

Permrenue 3agad mo reme
"[TnotHOCTE BemiecTna"”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0fee

https://resh.edu.ru/

bubmuoreka [JOK
https://m.edsoo.ru/ff0al23c

19

Cuna xak
XapaKTepUCTHKA
B3aUMOJCHCTBUSA TEIL.
Cuna ynpyroctu. 3akoH

I'yka

https://resh.edu.ru/

20

Jlaboparopuas pabora
«M3y4eHne 3aBUCUMOCTH
pacTshKeHHS
(medhopmanuu) mpy>KUHBI
OT TIPUJIOKEHHOU CHITBI»

https://resh.edu.ru/

21

[[SIBneHME TATOTEHUS.
Cuna TspKecTH

https://resh.edu.ru/

22

23

CBsi3b MEXY CHIION
TSHKECTH M MacCoOM Tena.
Bec Tena. Penrenne 3agau
o teme "Cuia Tsoxect"”

Cuna TsOKeCTH Ha ApYruX
ma"erax. dusnueckue
XapaKTePUCTUKH TJIAHET

bu6nmoreka [JOK
https://m.edsoo.ru/ff0al778

bubmuoreka [JOK
https://m.edsoo.ru/ff0al1502




24 N3zmepenue cu. bubnunoreka [JOK
JAunamomeTtp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [JOK

25 Bec tena. HeBecoMocTh

https://m.edsoo.ru/ff0al778
CiioxeHue IByX CHJI,

26 HAaMpaBJICHHBIX MO0 OJTHOM bubnnoreka [JOK
MPSIMOM. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAsA CHIT
Pemenue 3amau mo treme

27 "PaBHonelicTByOIIAs https://resh.edu.ru/
cun"

Cuna TpeHus U €€ BUJIBL.
28 Tpenue B mpupoe u buGnnorexa LIOK
p pHp https://m.edsoo.ru/ff0alb9c
TEXHUKE
Jlaboparopras pabora
«M3y4eHne 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIBKCHUS
29 OT CHJIBLI JaBJIEHUS U bubnmorera [TOK
https://m.edsoo.ru/ffO0alcc8
XapakTepa
CONPUKACAIOIINXCS
IOBEPXHOCTEW»
Pemenne 3amay Ha
oIpeaccHIe

30 beA . . https://resh.edu.ru/
paBHOAEHCTBYIOLIEH
CHUJIBI
Pemrenue 3amad mo

a1 TemaM: «Bec Tenay, bu6mmorekxa [JOK

«['paduueckoe
H300paKeHne CUi,

https://m.edsoo.ru/ff0alde0




«Cuel»,
«PaBHOENCTBYIOIIAS
CUI»

KonTponbnas pabota no
TemaM: «MexaHnyeckoe
JBUXKEHUEe», «Macca,

32 ILIOTHOCTHY, «Bec Temay, https://resh.edu.ru/
«['paduueckoe
HU300paKeHHUE CUII,
«Criey
JaBnenne. CriocoObl
33 — bubmuoreka [JOK
™ https://m.edsoo.ru/ff0a20a6
YBEITUYCHUS JaBICHUS
JlaBieHue rasa.
34 3aBUCUMOCTE JIABJICHUS bu6mmoreka [JOK
rasa ot oobéma, https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
[lepenaua naBneHus
35 TBEPABIMU TEJIAMHU, bu6mmoreka [IOK
JKUIKOCTSIMHM U T'a3aMH. https://m.edsoo.ru/ff0a25b0
3akon [Tackains
aBJIEHHE B )KUIKOCTH U
36 5336 BBI3BAaHHOE bubmmorexa LHOK
. https://m.edsoo.ru/ff0a2718
IEWCTBUEM CHUIIBI TSDKECTH
Pemrenue 3agad mo reMme
37 «JlaBlIeHNE B KUJIKOCTH B BrbmroTexa OK
https://m.edsoo.ru/ff0a2826
rase. 3akon [lackams»
bubnuoreka IIOK
38 CooOmtaromuecs cocyabl 1

https://m.edsoo.ru/ff0a2970




bu6mmoreka [JOK

39 r i
FADABIITCCIH Hipece https://m.edsoo.ru/ff0a3136
M Nl i
40 aHOMeTpHv OPIIHEROM https://resh.edu.ru/
YKUJKOCTHBIN Hacoc
AtMocdepa 3emin u
A1 I bu6mmoreka [JOK
P https://m.edsoo.ru/ff0a2bSa
CYIIIECTBOBAHUS
42 Bec Bo3ayxa. bubnmoreka [JOK
ATMochepHOoe 1aBJICHHE https://m.edsoo.ru/ff0a2b5Sa
N3mepenue
43 aTMoc(hepHOro JaBJICHUS Bubmmorexa LIOK
p A ' https://m.edsoo.ru/ff0a2da8
OnsiT Toppuuennu
3aBUCUMOCTh
44 aTMoCc(hepHOro JaBJICHUS bubnunoreka [JOK
OT BBICOTBI HaJl YPOBHEM https://m.edsoo.ru/ffO0a2fc4
MOpst
bapomerp-anepounn.
45 ATII)VIOC(I): Hoep aBi['IeHI/Ie bubmmorexa LIOK
p A https://m.edsoo.ru/ff0a2fc4
Ha pa3IuYHBIX BBICOTAX
46 Pemenue 3ampau o reme "
ATmocdepHoe naBneHue"”
JleiicTBUE KUJKOCTH U
47 ra3a Ha Iorpy>K€HHOE B bubnnorexa [JOK
HUX TeJO0. ApXHUMeI0Ba https://m.edsoo.ru/ff0a3276
cuia
JlaboparopHnast pabota
paropras p bubmuorexa [JOK
48 «Omnpenenenue

BBITAJIKMBAIOIICH CHUJIIBI,

https://m.edsoo.ru/ff0a33fc




JIEHCTBYIOILECH Ha TEJIO,
MOTPY>KEHHOE B
KUIKOCTD)

JlaGopaTopHas pabora 1o

TEMC «I/ICCJ'ICI[OBaHI/IC
3aBHCHUMOCTH BECa TCJia B

bu6mmoreka [JOK

49 BoJ€ OT 00BEMa https://m.edsoo.ru/ff0a3514
IIOTPY’KCHHOU B
YKUJKOCTh YaCTH TeJIa»
bubmuoreka [JOK
>0 Tnasaune Ten https://m.edsoo.ru/ff0a3a96
JlaGoparopHnas pabota
"KoHcTpynpoBanue
51 apeoMeTpa Hi https://resh.edu.ru/
KOHCTPYHPOBAHUE JIOJKU
U OllpeieIeHue e€
rpy30MoabEMHOCTH"
Pemenue 3agau o
temaM: «lImaBanue cyqos.
52 BoznyxormnaBanuey, bubmorexa HOK
https://m.edsoo.ru/ff0a3654
«/laBieHre TBEpABIX TeT,
KUJKOCTEH U Ta30B»
KonTponbHas padota no
53 TeMe «/laBieHue TBepAbIX https://resh.edu.ru/
TEN, )KUJIKOCTEH U Ta30B»
bubmuoreka [JOK
>4 Mexameckas padora https:/m.edsoo.ru/ff0a3f82
55 MoimaocTts. Equaunist bu6mmoreka [JOK

MOIIIHOCTH

https://m.edsoo.ru/ff0a3{82




Ypok-uccieoBaHue
"PacyéT MOIIHOCTH,

56 . https://resh.edu.ru/
pa3BuUBaeMoOM pu
noabeMe 10 JiecTHuie"
[IpocThie MEXaHU3MBI.
57 Prruar. PaBHOBecHe cuin https://resh.edu.ru/
Ha pblyare
Peryaru B TexHuke, ObITY
U IIPUPOJIE.
brp bubmuoreka [JOK
58 JlaGoparopHnas pabora
. https://m.edsoo.ru/ff0a478e
«HccnenoBanue yciaoBHii
paBHOBECHSI pbIyara
Pemrenne 3ama4d mo reme
59 «Y clI0BHUS paBHOBECHS bubmorexa LHOK
p https://m.edsoo.ru/ff0a48a6
phIdara
Koadduuuent nmoneznoro
JNEUCTBUS MEXaHU3Ma.
60 JlaGopatopHnas pabora https://resh.edu.ru/
«M3mepenne KI1/]
HaAKJIOHHOM MIOCKOCTH))
Pemenne 3amau mo teme
61 "PaboTa, MOIITHOCTD bubnmorera [TOK
. ’ https://m.edsoo.ru/ff0ad4c48
KII
Mexannyeckas SHEpIHusl.
bubmuoreka [JOK
62 Kunetnueckas u
https://m.edsoo.ru/ff0a4252
MOTEHITUATIbHAS YHEPTUS
63 3aKOH COXpaHEHUs bubnmoreka [JOK

MEXaHUYECKON YHEPTUN

https://m.edsoo.ru/ff0a4360




YPOK-IKCIIEPUMEHT 110
TeMe
"DKCneprMEHTalIbHOE
64 OIIpeie/ICHUE U3MEHEHUS
KMHETUYECKOU U
IIOTEHLIMAJIbHON YHEPIUH
IIPY CKaTbIBaHUU TeJIa 110

HAaKJIOHHOM IJIOCKOCTH"

https://resh.edu.ru/

KonTponbHas padora no
65 teme «Pabora u
MOIITHOCTb. DHEPTUs»

https://resh.edu.ru/

PesepHblil ypok. Pabora
66 C TCKCTaMHU I10 TEMEC
"MexaHuuyeckoe

nBroKeHne"

bubmuoreka [JOK
https://m.edsoo.ru/ff0adee6

PesepBHylit ypok. Pabora
67 C TEKCTaMH 110 TEME
"JlaBieHue TBEPIBIX Tell,

JKUIKOCTEH U Ta30B"

PezepHbiil ypok. Pabora
C TEKCTaMH I10 TEME

68
"Pabora. MOIITHOCTb.

Ouneprus"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

13

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0a4ffe

https://resh.edu.ru/




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX OINBITHBIC 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1 https://resh.edu.ru/

3 Mopaenu TBEPAOTO, KUAKOTO U | bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPOTO,

XKHUJIKOTO U Ta3000pa3HOTO COCTOSIHHIMA

4 p 5 1 https://resh.edu.ru/
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH

5 Kpucrannunueckue u amop¢Hble Tena 1 bubmmorexa [OK

P P https://m.edsoo.ru/ff0a5800

6 CmauuBaHue U KalWJUTSIPHOCTb. | bubnuoteka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530

7 TernmoBoe pacuIMpeHre U CKaTHe 1 bubmmorexa [TOK

P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIepaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1 https://resh.edu.ru/
YaCTHI]

9 Buytpennss sneprus. CriocoOsl | bubmuorexa [IOK
W3MEHEHUS BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60

10 Buzael rerionepenaun 1 bubnmnoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

1 BELLECTB U MAaTE€pHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
Ypok-koudepennus "IIpakTrueckoe

12 HCII0JIb30BaHUE TEIIOBBIX CBOMCTB bubnuorexa [JOK
BELLECTB U MAaTE€pHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus "

13 KonuuectBo TemnoTsl. Y aenbHas bubnuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

14 YpaBHeHHE TEIIOBOTO OaaHca. bubnnorexa [HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

15 "UccnenoBanue siBJICHUS bubmuorexa [JOK
TEII000MEHa TP CMEITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"
Pacuer xonuuecTBa TEMIOTHI,

16 HEO0OXOMMOTO JIJIsI HarpeBaHus Tea https://resh.edu.ru/
Y BBIICJISIEMOTO UM TIPH OXJIAKIEHUN

17 JlaGopatopHnas pabota "Onpeznenenue bubnnorexka [JOK
yIeIbHOM TEMJI0EMKOCTH BeliecTa' https://m.edsoo.ru/ff0a6bb0

13 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuoteka [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIEeBaHUE

19 KPUCTAJUIMYECKHUX TEJ. Y IeIbHast Eubmorexa IIOK

https://m.edsoo.ru/ff0a71d2

TEIUTOTA TUTABJICHUSI

20 Jlaboparopnas pabota "OnpenencHue bubnmnoreka [JOK




YAEIbHOM TEIUIOTHI TJIaBIEHUs Jibaa"

[TapooOpa3zoBaHue 1 KOHCHCAIIHS.

https://m.edsoo.ru/ffO0a72fe
bubmuorexa [JOK

21
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas TeIiora
2 napooOpazoBaHMs U KOHICHCALIUH. bubnuoreka [IOK
3aBUCHUMOCTb TEMIIEPATypPbl KUTICHUS https://m.edsoo.ru/ff0a786¢
0T aTMoc(epHOTOo JTaBICHUS
Bnaxxnocts Bo3ayxa. JlaboparopHas
23 abora "On eneg:HHe e bubmorexa [JOK
p p N " https://m.edsoo.ru/ff0a7628
OTHOCUTENILHOM BJIQXXKHOCTH BO3/1yXa
Pemenne 3ama4d Ha onpeeiieHne
24 g pea https://resh.edu.ru/
BJI&YKHOCTH BO3/yXa
[IpuHuuMIIBEI paOOTHI TEMJIOBBIX
25 nsurareneif. [lapoBas TypOuHa. https://resh.edu.ru/
JIBuraTenb BHYTPEHHETO CTOPAaHUS
KIIJI TenmoBoro aBuraTes.
26 TemnoBble IBUTATEIN U 3alllATa bubmorexa LHOK
. https://m.edsoo.ru/ff0a7c7c
OKpY>Karotel cpeibl
3aKoH COXpaHCHUS U IIPeBpaICHHS
27 p peppatt https://resh.edu.ru/
SHEPTUH B TETUIOBBIX MPOIECccax
[ToaroroBka K KOHTPOILHOM paboTe
)3 1o TeMe ""TeryioBbie SIBICHUS. bubmuorexa [JOK
N3meneHune arperaTHbIX COCTOSHUI https://m.edsoo.ru/ff0a83{2
BelrecTna"
KonTponbHas pabota mo Teme
29 "TennoBele sBIcHUA. M3MeHeHNE bubmorexa [JOK
L | https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHMI BeIlecTBa
30 Onextpuzarus Ten. [[Ba pona https://resh.edu.ru/




QJICKTPHUYCCKUX 3apsa10B

VYpok-uccnenoBanue "IaeKTpU3aLML

31 TeJl UHAYKIIMEH U IIPU https://resh.edu.ru/
CONPUKOCHOBEHUH"

3 B3anmoneicTBre 3apsyKEHHBIX TEIL. bubnunoreka [HOK
3akon Kymnona https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE TOJIE.

133 Hanpsis>keHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosist. [IpuHImn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX IMOJIEH
HocuTenu snekrpuyeckux 3apsios.

34 DOneMeHTapHbIil 3apsa. CTpoeHue https://resh.edu.ru/
aToMa

35 [IpoBOHUKY W TUAEKTPUKU. 3aKOH bu6mmoreka [IOK
COXPAaHEHUs IJIEKTPUUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6

36 Pemenue 3aa4 Ha IpyUMeHEHNE bubnuoreka [IOK
CBOMCTB AJIEKTPUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUI TOK, YCIOBHS €r0

37 cyulecTBoBaHus. McTouHnkmn bubmmorexa [TOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKa

38 JIeMcTBHSI DIEKTPUUECKOTO TOKA bubmmorexa [TOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiicreue

39 ANEKTPUYECKOTO 011 HA TPOBOAHUKHI https://resh.edu.ru/
U JUDJIEKTPUKA"

40 DNEeKTpUYECKUI TOK B MeTaJljIax, bubnuorexa [JOK
JKUKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838

41 DneKkTpruyecKas erb U €€ COCTaBHbIE https://resh.edu.ru/




qaCTu

Cuna toka. JlabopaTopHas padora

42 "N3mepeHue u peryanpoBaHue CUIIbI bubmmorexa LIOK
°P peryimp https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTPUUECKOE HANIPSKEHUE.

43 Bonbsr™merp. JIaboparopras pabota bubnmoreka [JOK
"N3mepeHue u peryiupoBaHue https://m.edsoo.ru/ff0a9%e14
HarpsKkeHus"

44 CornpoTHBiieHHE TPOBOJHUKA. bubnunoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH

45 ANEKTPUYECKOTO CONPOTUBICHUS bubnnoreka [JOK
IIPOBOJIHMKA OT €ro JJIUHBI, ILIOaaN https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEUYeHus: U Marepuana”
3aBUCUMOCTh CHJIBI TOKA OT

46 HanpspkeHust. 3akoH Oma 1 yJacTka bubmmorexa [TOK

P ' ¥4 https://m.edsoo.ru/ff0aad44a
Lenu
JlabopaTopHas pabota
"HccnengoBanue 3aBUCUMOCTH CUJIBI

47 TOKQ, UIYILLErO Yepe3 PE3UCTOp, OT bubnworexa LIOK
» MY pes p P, https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”
[TocnenoBarenbHOE U MapaieIbHOE

48 P https://resh.edu.ru/
COETMHEHUS TIPOBOTHUKOB
JlabopaTtopHas padota "IIpoBepka

49 MpaBUJia CIOXKEHUS HAMPSHKEHUN TIPU bubnmoreka [JOK

MOCIEA0BATEILHOM COCIMHEHNH JIBYX
pe3uctopoB”

https://m.edsoo.ru/ff0aaaS8




JlabopaTtopHas padora "IIpoBepka
MIpaBWJIA JJIsI CHITBI TOKA MIPU

bu6mmoreka [IOK

50
[apajuIeIbHOM COCAUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopoB"
Pemenue 3a1a4y Ha mprUMeHEHHE
bu6mmoreka [IOK
51 3akoHa Oma 151 pa3auyHOTO
https://m.edsoo.ru/ff0aaf8a
COEJIMHEHHS TIPOBOJHUKOB
57 PaGoTta u MOILTHOCTH ANIEKTPUUECKOTO bubnmoreka [JOK
Toka. 3akoH Jlxoyins-Jlenua https://m.edsoo.ru/ff0ab124
Jlaboparopuas pabota "Onpenencaue
bu6mmoreka [IOK
53 paboThI U MOLTHOCTH JIEKTPHUECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DJNeKTpUYecKre ey U MOTPeOnuTenn
. bubmuorexa [JOK
54 ANEKTPUYECKOUN SHEPTUu B OBITY.
https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka Kk KOHTPOJIBHOU paboTe
10 TeMe "DJIEKTPUYECKHE 3apsIbl.
bu6mmoreka [JOK
55 3apspKeHHBIC Tea U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMOIeHCTBUs. [10CTOSTHHBIIM
AIEKTPUIECKUN TOK"
KonTponbHas pabota mo Teme
"DneKTpuYecKue 3apsbl.
bu6mmoreka [JOK
56 3apspKeHHBIC TeJla U UX
. . https://m.edsoo.ru/ff0abea8
B3auMoeCcTBUs. [10CTOSTHHBIIM
AJIEKTPUYECKUM TOK"
[TocTosiHHBIE MATHUTBI, UX
57 . https://resh.edu.ru/
B3aUMO/ICIICTBUE
bubnnorexa [JOK
58 VYpok-uccnenosanue "M3yuenne 1

https://m.edsoo.ru/ff0ac3d0




59

OJIEW ITOCTOSHHBIX MarHUTOB"

MarautHoe nojie. MarauuTHOE 1oJie
3eMiId U €ro 3HaUYeHHue JUIS )KU3HU Ha
3emie

bubmuoreka [JOK
https://m.edsoo.ru/ff0acOba

60

OmnsIT Opcrena. MarHuTHoe noJie
ANEKTPUYECKOr0 ToKa MaruutHoe
I10JI€ KaTyIIKH C TOKOM

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

61

62

[TpuMeHeHne IIeKTPOMarHuTOB B
texHuke. Jlaboparopras pabora
"N3yuyeHue neiicTBUS MarHUTHOTO
I10JI Ha TIPOBOJIHUK C TOKOM"

DNeKTpOABUTaTENb TOCTOSHHOTO
Toka. Mcrionp3oBanue
ANEKTPOABUTaTEIeH B TEXHUUECKUX
YCTPOMCTBAaX U HA TPAHCIIOPTE.
Jlaboparopras pabota
"KoHcTpyupoBaHue 1 u3ydeHue
paloThI neKkTpoaBuraresns"”

0.5

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

OmnbrTel @apases. 3akoH
3H€KTpOMaFHHTHOﬁ HUHAYKIUU.
[IpaBuio Jlenna

https://resh.edu.ru/

64

Onexrporereparop. CriocoOsl
MTOJTYYCHUS DJICKTPUICCKON SHEPTHH.
DNEeKTPOCTaHIIUU Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUU

https://resh.edu.ru/

65

[ToaroroBka Kk KOHTPOIBHOU paboTe
o TeMe "DIIeKTpUIYeCcKre U
Mar"guTHbIE SIBiIeHus"

https://resh.edu.ru/




KonTponbhas pabota no teme

66 "JJIeKTpUUECKUE U MAarHUTHbBIC 1 bubmorexa [JOK
p" https://m.edsoo.ru/ffO0acb14
SIBJICHUS
67 PesepBHblit ypok. Pabota ¢ Tekctamu | bubnmoreka [JOK
o teme "TemnoBele ABieHUS" https://m.edsoo.ru/ffOaccSe
PesepBHeIit ypok. Pabora ¢ TekcTamu
68 o Teme "[locTosiHHBII 1 bubmmorexa LOK
. " https://m.edsoo.ru/ff0acdc6
ANEKTPUYECKUI TOK
P 5 .P
69 egepBHI:m ypok. Pabora ¢ TeKSTaMH 1 https://resh.edu.ru/
1o Teme "MarHuTHbIC SIBJICHUS
OBUIEE KOJIMYECTBO YACOB I10 69 16.5

I[TPOT'PAMME




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Kontposbubie IIpakTnueckue bp
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl

MexaHnndeckoe JBUKEHUE.

1 A 1 https://resh.edu.ru/
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuoreka [{OK
MEXaHUYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IpsIMOJIMHEWHOE | bubmmoreka [JOK
JBUKECHHUEC https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOITMHENHOE

4 nekenue. CpeqHsst © MTHOBEHHas 1 https://resh.edu.ru/
CKOPOCTH

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE | bubmuoreka [IOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBUXKECHUS. 1 https://resh.edu.ru/
I'padux ckopocTH
Jlaboparopnast pabora "Onpenenenue

7 YCKOpEHHUS Tena Ipu | | bubmuoreka [IOK
PaBHOYCKOPEHHOM JABWXEHUMU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"
CBoOoanoe magenue Tei. OmbIThI

8 A A 1 https://resh.edu.ru/
lanunes

9 PaBHOMEpHOE IBUKEHUE MO 1 bubmuoteka [IOK

oKpykHOCTH. Ilepron u yacrora

https://m.edsoo.ru/ff0ael176




oOpamienus. JInHeiHas u yrioBas

CKOpOCTH
10 LlenTpocTpeMuTEILHOE YCKOPEHHUE https://resh.edu.ru/
1 IlepBeb1it 3akoH HproTona. Bektop bubmunoreka [IOK
CHIIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmnoreka HOK
PaBHOelicTBYIOIIAs cHUJia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bu6mmotexa [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHUE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ffO0aeb6e
15 Cuna ynpyrocru. 3akon I'yxa ngs?;l;?:;(i)grou/lﬁmaecﬂ
16 Pewenue 3amau no reme «Cuia hitps://resh.cdu.ru/
YOPYTOCTH»
17 JlaGopatopHnas pabora «OnpezneneHue bubmmnoreka HOK
JKECTKOCTH HPYKUHEID» https://m.edsoo.ru/ff0aee28
bubmmnoreka HOK
18 Cina Tpeti https://m.edsofru/fanﬂ%
19 Pemenue 3amag mo reme «Cuna bu6mmoteka IIOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabota "Onpenenenue bubnmnorexa [JOK
K03 (ULIEeHTa TPEHUS CKOJIBXKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3ampau no reme "3akoHbI
21 Herorona. Cuia ynpyroctu. Cuna Bubmmorexa [IOK
R https://m.edsoo.ru/ff0afb8e
TpeHus
2 Cua TSHKeCTH U 3aKOH BCEMHUPHOTO bubnuotexa [JOK

TATOTEHUS. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




majeHust

VYpoxk-koHpepenuus "JIBrxeHue et

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA https://resh.edu.ru/
(Conneunas cucrema). ['amaktuku"
Pemenue 3anau no teme "Cuiia
24 TSDKECTU U 3aKOH BCEMUPHOIO bubmmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

)5 IIepBas kocMHu4ecKas CKOPOCTb. bubmuoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuaibHON TOUKHU.

26 AOGCOIIFOTHO TBEPIOE TEIIO. bubnnorexa [JOK
PaBHOBecue TBEpAOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHONW OCBIO BPAILCHUS

27 MowmeHT cunsbl. LleHTp TskecTH https://resh.edu.ru/

73 Pemenue 3agaq mo reme "MomeHT bubnuoreka [IOK
cuibl. LlenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

29 TeMme "MexaHn4ecKoe JIBH)KEHHE bubmmorexa [TOK

. ”H ) https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Ten
KonTponbHas pabota mo Teme
30 "MCXIE)IHI/I‘ICCK(I))G BUKEHUE bubmmorexa [TOK
. A | ' https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten
Nmnynec Tena. Umnynbe cuiibl. 3aKoH
31 COXpAaHEHUs UMITyJIbca. YIPYroe u bubmorexa HOK
P yibea. SHpyr hitps://m.edsoo.ru/ff0b07fa
HEyNpyroe B3auMoeiCTBHE

1 Pemenue 3anau mo teme "3axkoH bubnunorexa LIOK
COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ff0b096¢

33 VYpoxk-koHpepenuus "PeakTuBHOE




JIB)KEHUE B MPUPOJIE U TEXHUKE"

34 Mexanundeckasi paboTa U MOIIHOCTh bubmorexa [IOK
P B https://m.edsoo.ru/ff0b0a84
35 PabGota cHIIBI TSDKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTHA U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
a0O0TBI CHJIBI TPEHHUS IIPU
36 P P P https://resh.edu.ru/
PaBHOMEPHOM JIBM)KEHUU TeJia 10
TOPU30HTAIILHON TTOBEPXHOCTH
CBs3b 2HE a0OTEHI.
37 BASH SHEPTHI 1 pabOThI https://resh.edu.ru/
[ToTrenumanpHas SHEpPIrUst
18 Kunernueckas sueprus. Teopema o bubmuoreka [IOK
KHHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
3aKOH COXpaHCHHS YHEPIHH B
39 P P https://resh.edu.ru/
MEXaHHUKE
40 Jlaboparopnas padota «13yuenue bubnnorexa [JOK
3aKOHA COXPAHEHUS DHEPI UM https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBMKEHHE U €TO bu6nmorexa LIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
42 3aTyxaromue KojieoaHusl. bubnuoreka [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
MaremaTruecKkuii i
43 TEMATHICCKHI H TPYKIHHBIHI https://resh.edu.ru/
MasITHUKHU
VYpok-uccienoBanue «3aBUCUMOCTh
44 IeproJia KoJieOaHMH OT JKECTKOCTHU bubmorexa [IOK
pHroa https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACChI Tpy3an
[IpeBpatienue sHepruu nNpu
45 peBparll P p https://resh.edu.ru/

MEXaHHUYECKHX KOJICOaHMSIX




JlabGopaTtopHas pabora «OnpeneneHue

46 9acTOTHI U TIepUoIa KojaeOaHui bubmmorexa [JOK
p https://m.edsoo.ru/ffOblaec
MPY>KUHHOTO MASITHUKA»
JlabGopaTtopHas padora «IIpoBepka
47 HE3aBHCHMOCTH TIepHoJ1a KoJaeOaHmit bubnmnoreka HOK
rpy3a, MOABEIIEHHOI'O K HUTHU, OT https://m.edsoo.ru/ff0b197a
MaccChl Tpy3a»
Mexanundeckue BoHbI. CBOWMCTBA
bubnunoreka LIOK
48 MeXaHH4YecKUX BoJH. [IpoonbHbIe U
https://m.edsoo.ru/ffOb2 1fe
MOTIEPEYHbIE BOJIHBI
VYpoxk-koHpepenuus "MexaHnuecKue
49 BOJIHBI B TBEPJIOM TEJIE. https://resh.edu.ru/
Ceiicmuueckue BOJIHbI"
3ByK. Pacripoctpanenue u oTpakeHue
50 YK pocip p https://resh.edu.ru/
3ByKa
Ypok-uccnenosanue "HabmroneHue
51 3aBHCHMOCTH BBICOTEI 3BYKa OT https://resh.edu.ru/
4acTOTHI"
I'poMKOCTB 3ByKa M BBICOTA TOHA.
52 P YK https://resh.edu.ru/
AKYyCTUUYECKHUI pe30HAHC
53 VYpok-koHpepeHnius "YIbTpa3sByK U<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>