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HOACHUTEJIbHAS 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJIOKEHUM M TpeOOBaHUW K pe3ysibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yaérom (henepaibHON paboyeii mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «duzukay.

Copepxkanue mnporpaMmbl 1o (u3MKe HampaBieHO Ha (HOPMUPOBAHME
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYaIOIIUXCS W OPraHM3alMI0 HM3y4CHHS
¢u3nKn Ha NEATEIHHOCTHOM OCHOBEe. B mporpamMme mo (u3MKe yYUTBHIBAIOTCS
BO3MOXKHOCTH Y4eOHOro mpeamera B peanuzauuu TpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJbTaTaM O0yUeHHUs, a TaKKe
MEXXIIPEJMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHus.

[Iporpamma no u3suke ycTaHaBIMBAET paclpeeneHrue yueOHOro Marepuania
1o rojgaM obyueHus (1o Kiaccam), MpeajiaraeT IPUMEPHYIO MOCIIEI0BATEIbHOCTD
U3Y4YEHHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs IMPEAMETHOIO COAEPKaHUA U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIuXcsl.

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

dusuka SBISETCA CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
PEIMETOB, MOCKOIBbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE MIPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEHN, OMOTI0Tuel, acTpoHOMUEN U pusznueckoit reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTHUHY MHpa, MPEIOCTABISET HauOoJiee SCHbBIC
o0Opa3upl MPUMEHEHUsI HAYYHOr0 METO/a MO3HAHUs, TO €CTh CIOCc00a MOJyYEHHS
JIOCTOBEPHBIX 3HAHUH O MUpE.

OnHa W3 TIIaBHBIX 3a/1ady (PU3MYECKOTrO OOpa3oBaHUSl B CTPYKTYpe OOIIEro
0o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHOM T'PAMOTHOCTH H
MHTEpECca K HayKe y 00ydaronuxcsl.

N3yyenne @usukun Ha 0a30BOM ypOBHE MpPEAINOJAraeT OBJIaJCHUE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEePU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e Hay4HO OOBSACHATH SIBICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e HHTEPHOPETHPOBATH  JIaHHBIE U KCIOJB30BaTh  HAYYHBIE
JTIOKa3aTEeNbCTBA JJIS MOTYYEHHS BEIBOOB.

[enu wusyueHuss (Pu3NKK HAa YpPOBHE OCHOBHOI'O 0O0IIEro oOpa3oBaHUS
onpeznenensl B Konmenmuu mnpenonaBaHusi ydeOHoro npenmera «duszuka» B
oOpa3oBaTelbHBIX oOpraHusammsx Poccuiickoit @Denepanuu, pean3yrOMMUX
OCHOBHBIE  0011€00pa3oBaTebHble MPOTpaMMbl, YTBEPKAEHHOH pelIeHUEM



Konnernn MunuctepctBa npocsenieHusi Poccuiickoit deaepanuu (mpoToKo OT 3
nexadps 2019 r. Ne [1K4BH).
eaun nzyyenus GU3NKU:

NpHOOpETeHHEe HHTEepeca M CTPEeMJICHHS OOyJaloNUMXCS K HAydYHOMY
U3YYCHHIO MPUPOABI, PAa3BUTHE HUX HMHTEUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE NPEACTABIICHUA O HAYYHOM METOJIC IO3HAHUA U (POPMUPOBAHHUE
UCCIICIOBATEIBCKOTO OTHOMICHUS K OKPYKAFOIIUM SBJICHUSM;
(dbopMUpOBaHHE HAYIHOTO MUPOBO33PEHHUS KaK pe3yJIbTaTa H3ydeHHsI OCHOB
CTPOCHUS MaTepPUHU M (PyHIAMEHTAJIBHBIX 3aKOHOB (DU3UKU;
dbopMHpOBaHUE TPEACTABICHHH O POIU (U3UKU JUIS PAa3BUTHS JIPYTUX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOT Ui,

pa3BUTHE  MPEACTaBICHHH O  BO3MOXKHBIX  cdepax  Oymyrien
po()eCCHOHATILHON EATEIBHOCTH, CBI3aHHOM ¢ (PM3UKOM, MOArOTOBKA K
JaJbHEUTIIeMy O0yUEHHUIO B TOM HaIPaBJICHUH.

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

npuoOpeTeHre 3HAaHUM O JIUCKPETHOM CTPOCHHUM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX WU KBAHTOBBIX
SBJICHUSAX;

npUOOpEeTeHre YMEHUN ONMUCHIBATh U OOBSCHATH (DM3UUECKHUE SBICHHS C
VCIIOJIb30BAaHUEM IIOJTYYECHHBIX 3HAHUI;

OCBOCHHE METOJIOB pELIECHUA NPOCTEUIIMX PacuyE€THBIX 3aJad C
UCIIOJIb30BaHUEM buznyecKux MoJieNeH, TBOPUYECKHUX "
MPaKTUKOOPUEHTUPOBAHHBIX 3a]1ay;

pa3BUTHE YMEHUI HaOII0AaTh MPUPOJIHBIE SBJICHUS U BBIIOJIHATH OIBITHI,
nabopaTopHble  pabOTBl M SKCHEPHUMEHTAIbHBIE HCCIEAOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MH(pOpMaIel (PU3NUECKOro COACp>KaHUM,
BKJItOUYasi THPOPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKHU, aHAIIU3 U
KPUTHUYECKOE OLICHUBaHUE UH(POPMALIHH;

3HAKOMCTBO €O c(hepamu npodeccuoHaTbHON NesATeNbHOCTH, CBA3aHHBIMU
C (U3UKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JOCTHKEHUAX (PU3UYECKOM HayKH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOLIETrO

oOpazoBanus oTBoauTcs 238 4acoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
KkJacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 daca B Helemro).

[Ipennaraemsiii B mporpaMmme mo Gpu3MKe MnepedyeHb JabopaTopHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATEIbHBINA XapaKTep, YUUTEIb JIeTaeT BEIOOP MPOBEICHMS



7a00paTOPHBIX PabOT M OMBITOB € Y4E€TOM HHAUBUIYAJIbHBIX OCOOCHHOCTEH
0o0y4JarommMxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeiaraéMbIX B pamMKax
OCHOBHOT'0 TOCYZapCTBEHHOT'O 9K3aMeHa 10 (hU3HKE.



COIEPKAHUE OBYUEHUA
7 KIIACC

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

®usnka — Hayka o mnpupone. fABneHus npupoibl. PUNYECKUE SABICHUSA:
MEXaHUYECKUE, TEIUIOBBIE, JICKTPUUECKHUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIE.

Ouzuueckne BenuuuHbl. W3mepenmne ¢usndeckux BenuduH. Duszmueckue
npuOopsl. [Torpemnocts n3mepennit. MexayHapoaHas cucTemMa eIMHUII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPOIY.
EcTecTBeHHOHAyUHBIN METOJl TO3HAHWA: HAOJIOJEHWE, TOCTAaHOBKA HAyYHOTO
BOMPOCA, BBIIBIKEHUE THUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, O0BSICHEHUE
HabogaeMoro apienus. Onucanue GU3NUEeCKUX SBJICHUN C MTOMOILIBIO MOJIEEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MATrHUTHBIE, CBETOBBIC

SIBJICHUS.
2. ®duznueckue npubOOpPHl U MPOIEAYpa MPSIMBIX U3MEPEHUN aHAJIIOTOBBIM U
IU(POBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimel.
1. OmpeneneHue UEHBI I€JIEHUS IIKaJIbl U3MEPUTEIBLHOTO IpUOOpa.
2. M3MepeHue pacCTOSHUMN.
3. M3mepenne o0bEMa KUIKOCTU U TBEPAOTO TENA.
4. OnpepneneHue pa3MepoB MAJIbIX TEIl.
5. W3mepenue temieparypsl INpH NOMOIIHM >KHIKOCTHOTO TEPMOMETpPA H
JNaTYuKa TEMIEPATYpPHI.

6. IIpoBeneHue wucclieoBaHus MO MPOBEPKE TMIIOTE3bI: JAIbHOCTH MOJETA
IIapuKa, MyIEHHOTO TOPU30HTAJIBHO, TeM OOJbIlle, YeM OOJbIlle BhICOTA
IyCKa.

Paspneu 2. IlepBoHayanbHbIe CBEACHUS 0 CTPOCHHH BELECTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, HMX pa3mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBwxeHnne yactul BemectBa. CBfA3b CKOPOCTH JBWKEHHS YacCTHUI[ C
temmnepatypoil. bpoyHoBckoe nBwkenue, nuddysus. BzaumoaencTBue yacTuil
BEIIECTBA: IPUTSKEHHUE U OTTAJKUBAHUE.

ArperaTtHble COCTOSIHUS BEILIECTBA: CTPOCHME ra30B, KUIKOCTEW M TBEPIBIX
(KpUCTAJUTMYECKUX) Tel. B3aumMocBsi3b MeXay CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbpIX COCTOSHUSX M MX aTOMHOMOJIEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpauuu.

1. HaGnrogeHnue 6poyHOBCKOTO JBUKECHHUS.



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

Jlabopamopnsie padbomost u onvimet.

1. OneHka JuUaMeTpa aroMa METOAOM psioB  (C  UCIOJIb30BAHUEM

dotorpaduii).
2. OnpITHI MO HAOJIOAEHUIO TEIVIOBOTO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHUCTBUSI CUJI MOJIEKYJISIPHOT'O MPUTSIKEHUSL.
Paznea 3. /IBuskenue u B3aumMoaeicTBUE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KECHHE.
Cxopoctb. CpelHssi CKOPOCTh MPH HEPAaBHOMEPHOM JBIKEHUHU. Pacuér mytu u
BPEMEHHU JIBUOKCHUSL.
SABneHne mHepuuu. 3aKOH WMHepUMH. B3anmoneicTBHE Tel Kak NpUYMHA
U3MEHEHUS CKOPOCTH [BM)KEHUs Tel. Macca Kak Mepa HHEPTHOCTH Teda.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTU C KOJWYECTBOM MOJIEKYJ B €IUHUIIEC
00BbEMa BeIECTBA.
Cwita Kak xapakTepucThKa B3auMoAeucTBUs Tell. Cuila ynpyrocTd M 3aKOH
I'yka. M3mepeHue cuibl ¢ OMOMIBIO AUHAMOMETpA. SIBJIEHUE TIATOTEHUS U CUJIA
TskecTH. Crjia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnioxxenue
CWJI, HAPABJIEHHBIX II0 OJHOM NpsiMoM. PaBHomelcTByromas cuil. Cuiia TpeHUs.
TpeHue CKOIbKEHHS U TPEHHUE NOKOs. TpeHue B MPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaOnrogeHne MexaHUYECKOTO ABUKEHUS Tea.
2. N3mepeHune cKkOpOCTH MPAMOJIMHENHOTO JBUKECHUS.
3. HaOmionenue siBjeHUst MHEPIIMHU.
4. HaOmroneHue n3MeHEHUs! CKOPOCTHU MPH B3aMMOJICHCTBUU TE.
5. CpaBHeHHE Macc MO B3aUMOJECHCTBUIO TET.
6. Cno)keHHe CuIl, HAPABJIEHHBIX 110 OAHON IPSIMOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmnpeneneHne CKOPOCTU PABHOMEPHOrO JABUKEHUS (IIApUKA B KUIAKOCTH,
MOJIETU JIEKTPUYECKOI0 aBTOMOOMIIS U TaK J1aJiee).

2. Ompezenenue CpelHEed CKOPOCTH CKOJNBXKEHHsI Opycka WM IIapuKa o
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TeNa.

4. OnbITHI, JAEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTsDKeHHs (Iedopmanun)
NPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHUS OT
BEca Tella U XapaKkTepa COMPUKACAIOIINXCS MOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKMIAKOCTE U ra3oB.



Hasnenue. CriocoObl yMEHBILIEHUSI U yBEJIMUEHUs JaBiieHus. J(aBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza OT 00bEéma, Temmeparypsl. llepenaya naBieHus
TBEPJBIMU TeEJIaMH, KUAKOCTAMHM W razamu. 3akoH llackans. [IHeBmatruueckue
MalllMHbl. 3aBUCUMOCTh JaBJEHUS >KUJIKOCTH OT TiayOuWHbL. ['mapocTraTudeckuit
napasiokc. Coodiaromuecs cocynbl. ['napaBinueckue MEXaHU3MBI.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuumHbBI CyliecTBOBaHUS
BO3aymHON 000mouku 3emin. OmnbiT Toppuuennu. M3mepenne atmochepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOro aBJIEHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 u3MepeHus: aTMOcEepHOro 1aBJICHHUS.

JlelicTBrE )XUAKOCTU M ra3a Ha MOTPYyKEHHOE B HUX TeJIO. BrITamkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxormiaBaHue.

Jlemoncmpayuu.
3aBUCHMOCTb JAABJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs )KUJIKOCTBIO M Ta30M.

Coobmatomuecs cocyibl.

I'mppaBnuueckunii nmpecc.

[IposiBnenue nelcTBUs aTMOCPEPHOTO JABIEHUS.

3aBUCUMOCTH BBITAJIKHBAIOUIEH CHIIBI OT 00BhEMA MOTPYKEHHON YaCTH Tela
Y TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIBI BECY BHITECHEHHOW KUIKOCTH.

8. YCJOBHE IUIaBaHUA TEJ: IUIaBAaHUE WIIN MTOTPYKEHUE TEI B 3aBUCUMOCTH OT

A T o

™~

COOTHOIIIEHUS TIIOTHOCTEU TEJa U )KUJKOCTH.

Jlabopamopnsie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOH B
YKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue BBITAIKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEM Ha  TeIo,
MOTPYKEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKWUBAIOIIEH CUJIBI, IEMCTBYIOIIEH HA TEJO
B JKMJIKOCTH, OT MACCHhI TeJa.

4. OmnbIThI, JEMOHCTPUPYIONIME 3aBUCUMOCTH BBITAJKUBAIOIIEH  CHIIBI,
JENCTBYIONIEH Ha TEJNO B )KUJIKOCTH, OT 00bEMA MOrPyKEHHOM B )KUJIKOCTh
YaCTH TeJa U OT TUIOTHOCTH YKUJIKOCTH.

5. KoHCTpyupoBaHHE apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKHM U
OIpEIEIIEHUE €€ IPy30I0ABEMHOCTH.

Pa3nen 5. PaGoTra u MOIIHOCTb. JDHEpPrus.

MexaHnuueckas pabota. MOIITHOCTS.

IIpocTeic MexaHHU3MBI: pbIUar, OJOK, HAKJIOHHAS IUIOCKOCTh. IIpaBumio

paBHOBecus pbryara. [I[pumeHeHme npaBuia paBHOBECHS phiuara K 0J10Ky. «30710TO€



npaBuiio» mexanuku. KITJI mpocteix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckasds dSHepruss. KuHermyeckas ¢ NOTCHLMAIbHAS JHEPIUS.
[IpeBpaiienre 0THOrO BHJ1a MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPrUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsbl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padbomost u onvimel.

1. Omnpenenenue pabOThl CUIIBI TPEHUSI TIPU PABHOMEPHOM JIBHXKEHUH TeJa 1Mo

TOPU3OHTAIBHOM ITOBEPXHOCTH.

2. HccnenoBanue yciiOBUM PaBHOBECHS pblyara.

3. U3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUsI MEXaHUYECKOW SHEPTUU.

8 KNIACC

Pa3gea 6. TenioBbIe ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITEI, MOATBEPKIAKOLINE
OCHOBHBI€ MOJIOKEHUSI MOJIEKYJISIPHOKMHETUYECKOU TEOPUH.

Monenu TBEPIOro, >KHIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnmmueckue u amopdusie Tema. OObSICHEHHE CBOWCTB Ta30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TIOJOXKECHUNM MOJIEKYIAPHO-KUHETUUYECKOU TEOPUHU.
CmaunBaHu€ U KanWUISIPHBIE siBJIeHUs. Tem1oBoe pacliupeHue U CKaTHe.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBHIO TEIUIOBOI'O JIBUKEHUS
gacturl. Buyrpenuss osHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH OSHEPIHH:
TerIonepeaaya u coBepiieHune padbotsl. Bujsl Terionepenayun: TEMIOMPOBOIHOCTb,
KOHBEKIIHUs, U3JIyYEHHUE.

KonundectBo TemnoTsl. YaenbHas TEIIOEMKOCTh BEIIECTBA. 1eMI000MEH U
TEIUIOBOEC paBHOBECHE. YpaBHEGHHE TeIIOBOro Oamanca. [lmaBmenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAs TEIUIOTA IIJIABJICHUS.
[TapooOpazoBanue u konaencamus. Mcnapenuwe. Kunenuwe. YnpenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYpPhl KHUIIEHUS OT aTMOC(HEpHOTO
JIaBJICHUSL.

BnaxnocTs BO31yXa.

DHeprus TOIJIMBA. Y IeJIbHAS TEIUIOTa CTOPaHUSL.

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

3aKOH COXpaHEHUA U MPEBPAILCHUS SHEPTUM B TEIUIOBBIX MPOIIECCAX.

Jemoncmpauyuu.

1. Habmionenne OpOyHOBCKOTO JTBUKEHHUS.
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10.
11.
12.
13.

Habmonenune nuddysumn.

Habmronenne ssBieHnii cMauMBaHUsl M KaMWIISPHBIX SIBJICHUH.
Habmronenne TermioBoro pacmmpeHus Tel.

N3MeHenne naBieHus rasa Mmpu U3MEHEHHM OObEMa W HAarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna usmMepeHus: TemMiepaTyphl.

Bunbl Teronepenayn.

OxunaxxaeHue npu COBEPIIEHUH padoThI.

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

Habmronenune nocTostHCTBa TeMIepaTyphl IPH TUIABICHUU.
Moaenu TeIIOBBIX ABUTATEIEH.

Jlabopamopnsie padbomosl u onvimot.

1.
2.
3.

10.
11.
12.
13.

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

Ornpenenenue qaBieHUs BO3/lyXa B OaJJIOHE HINPUIIA.

OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCTH JIaBJIEHUA BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIIH OXJIAXKICHHS.

[IpoBepka runoTe3bl JUHEHHOW 3aBUCUMOCTH JJTMHBI CTOJIOWKA JKUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTPEHHEH OSHEpPruuM Tella B pe3ysbTaTe
TerIonepeaay U padboThl BHEITHUX CHJI.

UccnenoBanne sBiIEHUA TEMIOOOMEHA IMPU CMEIIMBAHUU XOJIOAHON M
ropsiuey BOJBI.

Onpenenenue  KOJWYECTBA  TEIUIOTHI, IIOJIYYEHHOIO  BOJOW  MpH
TEIJI000MEHE C HArPEThIM METALTUYECKUM ITUITUHIPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

UccnenoBanne npornecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHOM BIQKHOCTH BO31yXa.

OnpeneneHue yaeabHOW TEIUIOTHI MIABICHUS JIbA.

Paznen 7. DinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS.

OnekTpusauus Ten. [[Ba pona sneKkTpuuecKux 3apsaoB. B3ammopernctBue
3apspDKeHHBIX  Tel. 3akoH KynmoHna (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsYKEHHBIX TEJI OT BEJIMYMHBI 3aPSI0B U PACCTOSTHUSI MEXKY TEIaMM ).

OnekTpuueckoe mone. Hampsok€HHOCTH 3eKTpuueckoro mojisd. IlpunHiumn
CYNEPHO3ULIUU IEKTPUUECKUX TTOJIeH (Ha Ka4eCTBEHHOM YpPOBHE).



Hocutenu snekTpuyeckux 3apsioB. DJIEMEHTApPHBIN JJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHMKM U JOUARJEKTPUKU. 3aKOH  COXpPAHEHUS
3JIEKTPUYECKOT O 3apsa.

OJIEKTPUYECKAM TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOrO TOKA.
Uctounuku mnoctossHHOro TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUYECKHI TOK B KUJKOCTSIX U razax.

Onektpuueckas uenb. Cuina  Toka.  DJEKTPUUYECKOE  HAIpsKEHHE.
ComnpoTuBneHne NpOBOJHUKA. Y IEIBHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
JU1s ydacTka uend. [locnenoBaTenbHo€E U apauieIbHOE COEAMHEHNE IPOBOIHUKOB.

PaGora u MOMmMHOCTH dJIEKTpUYECKOTO0 TOKa. 3akoH Jlxoyns—JleHa.
DneKTpUYecKre IeNu U MOTPEOUTETN dIEKTPUIECKOi sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUThl. B3anMo1elicTBrE NOCTOSHHBIX MAarHUTOB. MarHuTHOE
nojie. MarautHoe mnosie 3eMJIM M €ro 3HauyeHWe i KM3HU Ha 3eme. OmnbIT
Opcrena. MarautHoe moJie 3JIeKTpudYeckoro Toka. [IpuMenenne 3J1eKTpoMariuToB
B TEXHUKE. J[eMICTBUE MAarHUTHOT O MOJI HA TPOBOJHUK C TOKOM. DJIEKTPOBUTATEIb
MOCTOSIHHOTO ~ TOKa. VICnoJib30BaHHWE DJEKTPOABHUrarelied B  TEXHHYECKHX
YCTPOMCTBAaX U Ha TPAHCIIOPTE.

OmneiTel @apanesd. SABnenne snekrpomarHuTHOM MHAYKIMK. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. CrniocoOb1 MTOJTyYEHHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMK Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DIIeKTpHU3aLHs TEN.
JIBa pojia 3JIEKTPUUYECKUX 3aps 0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEMCTBUE JIEKTPOCKOMIA.
DIIEKTpOCTaTUYECKAs UHAYKIUSI.
3aKOH COXpaHEHUS INEKTPUUECKUX 3apsIOB.
[IpoBOIHUKY U JUATEKTPUKH.
MopennpoBaHue CUIOBBIX JTUHUM SJIEKTPUUECKOTO MOJIS.
HcTounnky mOCTOSHHOTO TOKA.
JIefCcTBUSA DIEKTPUIECKOTO TOKA.
. DNEKTPUYECKUI TOK B JKUJIKOCTH.
. ['a30BbIN pazps.
. I3mepenune cuibl TOKa aMIePMETPOM.
. I3mepenune 3JIeKTpUYECKOro HapsKeHUsT BOJIbTMETPOM.
. Peocrar u mara3zuH conpoTUBIICHUIA.
. BzaumogencTBre NOCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJOCOB MarHuTa.
. MonennpoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MATHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmnbIT Dpcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBME€ MarHUTHOTO TI0JIS1 HA MPOBOJHUK C TOKOM.

DIIEKTPOABUIATENb MTOCTOSHHOTO TOKA.

HccnenoBaHue sIBICHUS 3JIEKTPOMArHUTHON MHYKIUU.

Onbitel apapes.

3aBUCUMOCTh HAIlpaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCIOBUM €ro
BO3HHUKHOBEHHS.

DIIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

AN

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel MO HAOJMIONEHHWIO DJIEKTPU3AIMU Tel HHAYKIUMEH W TpHu
CONPUKOCHOBEHHH.

UccnenoBanue AeMCTBUS SJIEKTPUUYECKOTO TMOJSI HA TPOBOJHUKU U
JTUDJIEKTPUKH.

Coopka 1 nmpoBepka padOThI AIEKTPUUECKON IIEMH MOCTOSIHHOI'O TOKA.
N3Mepenue u peryiupoBaHie CUIbI TOKA.

N3mepenue u peryianpoBaHue HaMpPsHKEHUS.

UccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4YE€pPE3 PE3UCTOpP, OT
CONPOTUBJICHUSI PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIEKTPUYECKOTO
COMPOTHUBJICHUSI TPOBOAHMKA OT €ro JUIMHBI, IUIOMIAJM MONEPEYHOro
CEUYEeHUs U MaTepHana.

[IpoBepka mnpaBwiia CIOXKEHUS HANPSHKEHUM MpU  MOCIEN0BATEIIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJiss CWIbl TOKa MPU MapaUIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPUISCKOTO TOKA, UAYIIIETO Yepe3 PEe3UCTOP.
OmnpeneneHue MOIIHOCTH  DJIEKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

UccnenoBanrie 3aBUCMMOCTH CWJIbI TOKA, UAYIIETO Yepe3 JaMIIOYKY, OT
HaIIPSKEHUSI Ha HEH.

Onpenenenue KIIJ[ narpeBarens.

WccnenoBanrie MAarHUTHOTO B3aUMOICUCTBUS TOCTOSIHHBIX MArHUTOB.
N3ydeHrie MarHuTHOT O MOJISI HOCTOSTHHBIX MarHUTOB MPU UX O0bETUHEHUN
U pa3JIeJICHUU.

UccnenoBanue nedcTBUs 3IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KaTYIIK{ C TOKOM M MarHUTA OT CUJIbI TOKA U HAIPABJIEHUS TOKA B KaTYIIIKE.
N3yuenne nercTBUS MarHUTHOTO TOJIsI HA TPOBOJITHUK C TOKOM.



19. KoHCcTpynpoBanue u u3ydeHue padoThl dJIEKTPOABUTATES.
20. 3mepenue KII/] anekTpoiBUraTeIbHOM yCTaHOBKHU.
21. OnBITBI IO HUCCIEAOBAHUIO SBJIEHUS JIIEKTPOMArHUTHOM WHIYKIUU:
VCCIIEIOBAHNE W3MEHEHUW 3HAYEHHMS W HANPABICHHUS HWHIYKIIMOHHOIO
TOKaA.
9 KIIACC

Paszpnen 8. Mexanuveckue siBJICHUs.

Mexanuyeckoe JBWXKEeHHE. MarepuanbHas Touka. CucremMa oTcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOIo JBIKEHUS. PaBHOMEpHOE NpsSMOJIMHEHHOE
nBKeHrne. HepaBHoMepHOE NpsIMOJIMHENHOE NBMKEeHUE. CpeHsIst 1 MTHOBEHHAas
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKCHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMonuHelHOe JBmwkKeHne. CBOOOIHOE
nagenne. OneITe! [ amnies.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepuon u dacrtora oOpaiieHus.
JIuneliHas U yriaoBasi CKOpocTU. LIeHTpoCcTpeMUTENBHOE YCKOPEHHE.

Ilepsoiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpernit 3akon HeroTona.
[IpuHIMII CyNIEpHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHusi: cuiia TPEHUS CKOJIbXEHUSI, ChJla
TPEHHUS TTOKOsI, APYTHE€ BUIbI TPEHUS.

Cuna TSOKECTH W 3aKOH BCEMHUPHOTO TSATOTEHHUS. Y CKOPEHHE CBOOOIHOTO
nafgeHus. JBwxkenue muaner BOKpyr Comnua. IlepBas kocMuueckas CKOPOCTb.
HesecoMocTts 1 neperpysku.

PaBHOBecue maTtepuanbHON TOUKU. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPAOrO TeNa ¢ 3aKPEIUIEHHON OChIO BpamieHus. MoMeHT cuibl. LeHTp TsokecTH.

Nmnynec Tena. M3menenne mMnyinbca. Mnynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbCa. PEaKTUBHOE IBUKEHUE.

MexaHnndeckas paboTra W MOIIHOCTB. PaboTa CMII TSIKECTH, YNPYTOCTH,
TpeHus. CBs3b 3Hepruu U padoThl. [loTeHIIManbHas SHEprus Tena, MOJHATOrO Hall
MOBEPXHOCTHIO 3eMJIH. [IoTeHIIManbHas SHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW HHEPTHHU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
DHEPIUU.

Hemoncmpauuu.

1. HaGnrogeHune mMexaHW4YeCKOro JBUXKEHUSI Tejla OTHOCUTEIBHO Pa3HbIX Tell

OoTCcU€Ta.
2. CpaBHeHHME MYyTE€W W TPACKTOPUN ABUKEHHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEINIBHO Pa3HbIX TEJl OTCYETA.
N3mepenune ckopoCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKECHHUSL.
4. HccnepoBaHue NpU3HAKOB PABHOYCKOPEHHOI'O JBUKEHUS.
HaGmronenue nBkeHus Tea mo OKpy>KHOCTH.



8.
9.

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

Habmonenne MexaHu4ecKux sIBJICHUM, MPOUCXOSIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTEIBHO
KaOuHeTa HU3UKH.

3aBUCHMOCTh YCKOPEHMS Tela OT MAacChl Tena W JEUCTBYIOIIEW HAa HETO
CHJIBL.

HaGntonenune paBeHcTBa CHIT TIPU B3aUMOJIEUCTBUH TETI.

N3meneHune Beca Tena npu yCKOPEHHOM JIBUYKECHUU.

[Tepenaua uMmynbca npu B3aMMOAEHCTBUN TEIL.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEI.

CoxpaHeHre UMIyJIbca NPU HEYNIPYTOM B3aUMOIEHCTBUM.

CoxpaHeHne UMITYJIbCa TpU a0COIFOTHO YIPYTOM B3aUMOICHCTBUY.
Habmronenne peakTHBHOTO ABUYKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUU IPU CBOOOTHOM MaJICHUU.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MPHU JBHKEHUU TeNa MOJ IeHCTBUEM
PY>KUHBL.

Jlabopamopnsie padbomost u onvimel.

1.

10.

11.

KoncTtpynpoBaHne TpakTa Mg pa3roHa W JajJbHEWILIEr0 paBHOMEPHOTO
JBIKCHUS IIAPUKA WU TEIEKKH.

Onpenenenue cpeaHedl CKOPOCTH CKOJIBKEHHUS OpycKa WM JIBUKECHUS
[IapHKa [0 HAKJIOHHOU IJTIOCKOCTH.

OrmnpeneneHue yCKOpEHHsl Teja IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTIOCKOCTH.

UccnenoBanrie 3aBUCMMOCTH MYTH OT BPEMEHHU MNPH PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauaJIbHON CKOPOCTH.

[IpoBepka ruIoOTE3bl: €CIM NpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCA Kak psifi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEXKYTKU BPEMEHH OJIMHAKOBBI.

UccnenoBanrie 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHHUS.

Onpenencane kodphUIEeHTa TPESHUSA CKOJIBKCHHS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBMXKEHHUH TeJa MO
TOPU30HTAIBHON TOBEPXHOCTH.

Ompenenenne pabOTHI CHJIBI  YIOPYrOCTH TIPW  TOABEME Tpy3a C
UCIIO0JIb30BAaHUEM HETIOJBHKHOTO U TTOJIBUAKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUS YIHEPTHM.

Pa3zaen 9. Mexann4yeckue KoJe0aHUSA W BOJIHBI.



KonebarensHoe npmxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUM: MTEPUO/I,
4acToTa, aMIUIUTyAa. MaremMaTu4ecKkuil U NpyKUHHbIA MasATHUKU. [IpeBpamienue
SHEPTUU TIPU KOJIEOATEIHHOM JIBH>KECHUU.

3aryxatonme — kosneOaHud.  BoiHyxkneHHole — KoieOaHus. — Pe3oHaHc.
Mexanuueckue BoJiHBL. (CBoiCTBa MeXaHMYeCKUMX BOJH. [IpomonbHble H
IIOIIEpEYHbIE BOJIHBL. JlMMHAa BONMHBI M CKOPOCTh €€ pacHpOCTPAHEHUS.
Mexannyeckue BOJIHBI B TBEPJIOM TEIIE, CEUCMUYECKUE BOJIHBL.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOoHA. OTpaxenue 3Byka. MHpa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenune koseOaHWil Tel IION AEUCTBUEM CHJIBI TSDKECTH W CHIIBI
YIPYTOCTH.

HabGntonenue kosnebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaGntonenue BRIHY ) AE€HHBIX KOJI€OaHMI U pe30HAHCA.

Pacnpoctpanenuie npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJENN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnwie padbomosl u onvimot.

1. OmpeneneHre YacTOThl W Tepuojia KojieOaHMM MaTeMaTH4eCKOTO
MasITHUKA.

2. Ompezenenue 4acTOThl U IEpUOa KoieOaHUl MPY>KUHHOTO MasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHO/ia KOJIeOaHU MOABEIMICHHOTO K HUTH
rpy3a OT JJWHbI HATH.

4. HccnenoBaHue 3aBUCMMOCTH TIEpHOIa KoJeOaHU! MPYKUHHOT'O MasiTHUKA
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OT Macchl rpysa.
5. IIpoBepka HE3aBUCUMOCTH TepHO/Ia KOoieOaHWil rpy3a, MOABEIICHHOTO K
HUTH, OT MAcChl Ipy3a.
6. ONBITBI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh  MepHojia  KojebaHui
NPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. VI3aMepeHue ycKOopeHus CBOOOTHOTO MaIeHUSI.
Pa3znesn 10. D1eKTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJIe.  JJEKTpOMarHuTHble  BOJHBL.  (CBOMCTBa
ANEKTPOMArHuTHhIX BOdH. lllkana »neKkTpoMarHWTHBIX BOJH. Mcmosib3oBaHUe
AJEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSA3HU.
DJIeKTpOMaruuTHasa mnpupoaa cBera. CKoOpocTh cBeTa. BonHOBBIE CBOMCTBa
CBETA.
Jemoncmpayuu.
1. CBoliCcTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.



Jlabopamopnsie pabomul u onvimot.
1. W3ydyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbIE SIBJICHHS.

JlyueBas  Mmopmens  cBera.  Mcrounumkm — cBera.  IlpsaAmosnHenHOe
pacnpocTtpaHeHue cBera. 3atMenust Connua u Jlynsl. Otpaxenue csera. [limockoe
3epKano. 3aKOH OTPaKE€HUS CBETA.

[Ipenomnenune cBera. 3akOH MpenomieHUs cBera. llomHoe BHYyTpeHHee
OTpaXeHHE cBeTa. VCrmonp30BaHME TIOJIHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xox mydeit B muH3ze. OnTudeckas cucrema ¢goroariapara, MUKpOCKOTIA
u Teneckorna. ['1a3 kak ontuyeckas cucreMa. ban3opyKkocTs U JanbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel Hbtotona. CnokeHue
CIIEKTPAJIbHBIX LBETOB. J(Mcniepcus ceera.

Jemoncmpayuu.

[IpsAMonuHEHOE pacIpOCTPaHEHNE CBETA.

Otpaxenue cBera.

[Tony4yenue n300paxxeHui B MIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue cpera.

Onruyeckuil CBETOBO/I.

Xop nydelt B coOuparolieu JuH3e.

XO0JI Ty4el B pacCEeUBAIOLIEH JIMH3E.

[Tomyyenue n300paxeHuii ¢ TOMOLIBIO JINH3.

[Tpuniun aeiictBus ¢otoamnmaparTa, MUKPOCKONA U TEIECKOIIA.
10. Mopens riasa.

11. Paznoxenue 0enoro cBera B CHEKTP.
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12. [Tomy4yenue 0enoro cBeTa Npu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomoul u onvimol.

1. HccrnenoBaHue 3aBUCUMOCTH YIJIa OTPa)XCHHsI CBETOBOIO Jiyya OT yrja
naJeHus.

2. W3yueHue XxapaKTepuCTUK U300paK€HUsl MPEIMETA B INIOCKOM 3€pKaJie.

3. HccnenoBaHue 3aBUCUMOCTH yIJIa MPEIOMIIEHHsI CBETOBOIO Jyya OT yria
Na/ICHUs] Ha TPaHUIIE «BO3IYX—CTEKIION.

4. TlomydyeHue n300paxeHH ¢ MOMOIIBIO COOUPAIOIIEH JIMH3HI.
Omnpenenenre (POKYCHOTO pacCTOSHHSI M ONTUYECKON CHIIbI cOOMparolen
JIVH3BIL.

6. ONBITHI MO Pa3JIOKEHUIO OEJIOro CBETa B CIEKTP.

7. OnbITBl IO BOCHPHATHIO LIBETA MPEAMETOB IPH UX HAOJIOJECHUM 4Yepes3
L[BETOBBIE (PUIILTPHI.



Pazgea 12. KBanToBbI€ SIBJICHUS.

OmnwiTel Pezepdopna u mimanerapHass mozenb atoma. Mojaens atoma bopa.
Hcnyckanue u noranonieHue ceera aroMoM. KBanTel. JInHeluarsie CIEKTPHI.

PannoaktuBHOCTh. Alnbda, O6eTa- U ramma-usinydeHus. CTpoeHHEe aTOMHOIO
aapa. HyxioHHas wmoxaens aroMmHoro sapa. HWsoronel.  PaamoakTtuBHbIE
npeBpauieHusd. [lepuos momypacmnaia aTOMHBIX SIIEP.

AnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiJOBOrO0 M MacCOBOIO YHUCEI.
DHeprust CBsI3M aTOMHBIX sjaep. CBs3b Macchl M dHepruu. Peakiuu cuHTe3a u
nenenus saep. Uctounuku sHeprun CosHIa 1 3BE3.

Snepnass sHepreTuka. JeMCTBUS paJUOAKTHUBHBIX M3JIYYCHUW Ha KUBBIC
OpraHu3MBbl.

Jlemoncmpayuu.

1. CHekTpbl U3IIyYEHHUs U MOTJIOLCHHUS.

2. CrHekTpsl pa3IMYHbIX Ia30B.

3. ChekTp BomOpoa.

4. HaOmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuérunka HOHU3UPYIOIINX U3TYUCHHI.

6. Peructpanus nzinyyeHus NpUPOAHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnsie padbomost u onvimet.

1. HaOnrogeHue CIuIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JTYUEHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPTHMM YaCTULBI 110 TOPMO3HOMY

nytu (1o gororpadusim).

3. H3mepenue paaroakTUBHOro GoHa.

IHoBTOPUTE/IBLHO-0000 1AM MOAYJIb.

[ToBTOpUTETHEHO-00001IAIOMINKA MOTYJb MIPEAHA3HAYEH JJI1 CUCTEMAaTHU3aluu
¥ 00001IIeHUsT IPEIMETHOTO COMIEPKAHUS U OIBITA IEATEILHOCTH, TPUOOPETEHHOTO
IpU W3YYEHHH BCETrO Kypca (U3UKH, a TaKXke sl MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 7K3aMEHYy M0 (u3uke ajisg 00y4arommuxcs, BbIOpABIIMX ITOT
yueOHBII npeamer.

[Ipyn n3yuyeHnn JaHHOTO MOAYJIS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUBI
NeSATeIbHOCTU, HA OCHOBE KOTOPBIX 00€CTIEUMBAETCS AOCTHKECHHUE MPEIMETHBIX U
METanpeJMETHbIX  IJIAHUPYEMBbIX  pEe3yJIbTaToB  OOydeHUs, (QopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOCHHME HAy4YHBIX METOHOB HCCIEIOBaHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (DU3MUECKue
SIBJICHUSI, TPUMEHSA IMOJYYEHHbIC 3HAHMWS, pElaTh 3aJadyd, B TOM YHCIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIC.

[TpyHIMOIMANBHO AEATEILHOCTHBIN XapaKTep JaHHOTO pa3jielia peanu3yercs 3a
CY€T TOTO, YTO OOYJAFONINECS BBITIONHSIOT 3aJaHus, B KOTOPBIX UM MPEJIaraeTcs:



HAa OCHOBE TIOJYYEHHBIX 3HAHWM pacro3HaBaTh M HAy4YHO OOBACHATH
(u3nyeckue sIBIEHNs B OKpYXKarollel MPUpo/ie U NOBCETHEBHOM KU3HU;
UCIOJIb30BaTh HayuHbIE€ METO/IbI UCCIIEAOBAHUS (PU3HUECKUX SBIICHUHN, B TOM
quclie sl HPOBEPKU FMIIOTE3 U MOJIYyYEHUSI TEOPETHYECKUX BBHIBOJIOB;
OOBSACHATh Hay4yHblE OCHOBBI HauOoyiee Ba)XHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUI, HAIlpUMEP, IPAKTUYECKOr 0 UCITOJIb30BAHUS PA3JINYHbIX HCTOYHUKOB
SHEPruy Ha OCHOBE 3aKOHA NPEBPAIICHMS U COXPAaHEHHs BCEX M3BECTHBIX BHUJIOB
SHEpPrUu.



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

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

Ha JOCTM)KEHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pE3yJIbTaTOB.

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

y oOyuaronierocsi Oynyt copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3YyIbTaThl B
YacTu:

1) IaTPUOTHYECKOT0 BOCIIUTAHMS

- TIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bU3UYECKON HAYKH;

- IICHHOCTHOE OTHOIIICHHE K JTOCTHKEHUSIM POCCUUCKUX YIEHBIX -(DU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

- TOTOBHOCTb K aKTUBHOMY Y4YaCTHIO B O0CYK/JI€HUU OOIIECTBEHHO 3HAUYUMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUICCKUM IMPUMEHEHHEM JTOCTIKCHHUI
bu3HKY;

- OCO3HAHWE BAXHOCTH MOPAJIbHO-3TUYECKUX NPUHLUIOB B JIEITEIBHOCTH
Y4EHOTO0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA

- BOCTIPHUSATHE ICTETHUYECKHX Ka4eCTB (PU3NYECKON HAyKU: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TJTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

- OCO3HAHHWE IEHHOCTH (U3MYECKOM HAyKHW KaK MOIIHOTO HMHCTPYMEHTa
MMO3HAHUSI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIECH COCTABIISIOLICH
KYJIbTYPHI;

- pa3BUTHE Hay4yHOH JI0003HATEIBLHOCTH, HMHTEpEca K HCCIEA0BATEIbCKOM
JIEATENBHOCTH;

S5) ¢opmMupoBaHusT  KYJbTYpPbl  3A0POBbS M  3MOLMOHAJIBLHOIO
OJ1aromoJryums:

- OCO3HaHHME IIEHHOCTH Oe€30macHoro ooOpa3a KW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TPaBHI OE30MacHOr0 TIOBEACHUS Ha
TPAHCIIOPTE, HA JOPOrax, C ANEKTPUUYECKUM M TEIJIOBBIM O0OpYyIOBaHUEM B
JIOMAIIIHUX YCJIOBUSIX;

- chopMHUpPOBAHHOCTH HaBbIKA peIeKCUH, MPU3HAHKUE CBOCTO MpaBa Ha OIIUOKY
Y TAKOT'O K€ MpaBa y APYroro 4ejioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS

- aKTMBHOE y4yacTHE B pEIIEHUM NPAKTUUECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTeIbHOM  OpraHu3ali, TropoAa, Kpas) TEXHOJIOTUYECKOH W
COIMATILHOM HANPaBIEHHOCTH, TPEOYIOITUX B TOM YHCIe U (PU3HYECKUX 3HAHU;



e - HHTEpEC K MPaKTUUECKOMY M3YUYECHUIO MPOodeCcChii, CBSI3aHHBIX C (DU3UKOM;

e 7)3K0JOrH4eCKOr0 BOCIIMTAHUSA:

e - OpHCHTAlUSd Ha NPUMCHEHHE (U3WUYCCKHX 3HAHUM IJIA pelIeHHs 3a/Jad B
00JaCTU OKpY’KaIOUIEed Cpelbl, IUIAHUPOBAHUS TOCTYNKOB M OLEHKU HX
BO3MOJKHBIX TTOCJIEACTBUMN JIJIs1 OKPYKAIOILIEH CPEeIbl;

e - OCO3HaHHE TJI00AJTBLHOI'O0 XapakTepa AKOJOTMUECKHX MpoOJeM M MyTeH HX

pElICHHUS;

e 8) amanranum K MU3MEHSIOUIMMCH YCJOBHAM COLMAJIBLHOM U NPHPOIHOU
cpeabl:

e - MOTPEOHOCTH BO B3aUMOJICMCTBUHM TMIPU BBIOJIHEHUH HWCCIEAOBAHUM U
NPOEKTOB (HM3UYECKOW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHUX,

e - TIOBBIIIEHME YPOBHS CBOEH KOMIIETEHTHOCTH 4YEpPE3 IPaKTHUYECKYIO
NEATENbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHWY HOBBIX 3HAHUM, B TOM YHCII€ (POPMYIHPOBATH
U7ICH, TIOHSATHS, TUTIOTE3BI O PU3HMUECKUX 00BEKTaX U SBIICHUSX;

e - OCO3HaHHWE Ne(PHUIUTOB COOCTBEHHBIX 3HAHWN M KOMIIETCHTHOCTEH B 001acTh
busnKy;

e - IUTAHUPOBAHUE CBOET'O PA3BUTHS B IPUOOPETCHUH HOBBIX (PHM3UUECKHUX 3HAHU;

e - CTPEMJICHHE aHAIM3UPOBATH U BBISABIIATH B3aMMOCBSI3U MPUPOJIBI, OOIIECTBA U
HYKOHOMHUKH, B TOM YHUCIIC C HUCIIOJIb30BaHUEM (PH3UYECKUX 3HAHUM;

e - OIEHKA CBOMX JCHCTBUU C y4€TOM BIHAHHUS Ha OKPYXKAIOUIYIO Cpemy,
BO3MOXXHBIX TJIOOATBHBIX ITOCIEICTBHM.

METAIIPEIAMETHBIE PE3YJIBTATBI

B pesynbpTare ocBoeHus mporpaMmel 1o (pr3uke Ha YpOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus y oOyuwatomerocs OyayT copMHUpoBaHbl MeTampeaMeTHbIe
pe3yJIbTaThl, BKIIIOUYAIOIIUE TO3HABATEIHbHBIC YHUBEPCAIbHBIC YUeOHbIE TEHCTBUS,
KOMMYHUKATUBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIC  JICHCTBUS, PEryJISTUBHBIC
YHUBEPCAIbHBIC YUCOHBIC TCHCTBHS.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1elCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:
e BBIABIAThP W XapPaKTEPU30BATh CYIIECTBECHHBIC NPHU3HAKH OOBEKTOB
(s1BIIEHUN);
e YCTaHABJIWBAThH CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKAIIUU, OCHOBAHUS JIJIS
00001IIeHNS U CPAaBHEHHS,



BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEUHS B PaCCMaTPUBACMBIX (paKTax,
JAHHBIX W HAOIIOICHUSX, OTHOCSIINXCS K (DU3MUECKUM SIBIICHUSIM;
BBISIBIISITh TIPUUMHHO-CIICICTBEHHBIC CBSI3M TMPU H3YUYCHUH (DU3UUECKUX
SIBIICHUI U TIPOIIECCOB, AeNaTh BHIBOBI C UCIIOIB30BAHUEM JICTyKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOYEHHUH, BBIIBUTaTh THIOTE3bI O B3aWMOCBS3SIX
(U3UYECKHUX BEJIMYHH,

CaMOCTOSITEIILHO BRIOUPATH CIIOCO0 pelieHus yueOHou pusudeckoit 3aaauu
(cpaBHEHHME HECKOJbKMX BAapUaHTOB pEIIeHMs, BbBIOOp Haumboiee
MOXOSIIETO ¢ YUETOM CaMOCTOSITEIPHO BBIJICTICHHBIX KPUTEPHEB).

Ba3oBhIe ucciiegoBarejbcKe 1eMCTBUA:

HCII0JIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIIbCKUN HHCTPYMEHT TO3HAHHUS;
MIPOBOJIUTH 10 CAMOCTOSITEIbHO COCTABJIICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3nyueckuil HKCIEPUMEHT, HEOONbIIOE HCCIENOBaHUE (PUINYECKOTO
SBJICHUS;

OLICHWBaTh HA TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OPMAIIHIO,
MOJIYYEHHYIO B XO/I€ MCCIIEIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATEIbHO (POpMyTUPOBaTH 000OIIEHUSI U BBIBOJIBI 1O pe3yJibTaTaM
MPOBENEHHOT0 HAOIIOCHUS, OTbITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlaJibHEWIlIee pa3BUTHE  (PUBUUECKUX
MPOIIECCOB, a TAKKE BBIABUTATh MPENOI0KEHHUS 00 UX Pa3BUTHHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmei:

NPUMEHSATh Pa3Iu4HbIe METO/Abl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE H
orOope MH(pOpMAllMM WJIA JAHHBIX C YY4ETOM MPEAJIOKEHHOW Yy4uyeOHOU
¢dusnyeckoil 3a1auu;

aHaJM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIUIO
pa3IMYHBIX BUAOB U ()OPM MpEICTABICHHUS,

CaMOCTOSITEJIbHO ~ BBIOMPATh ONTUMAJIbHYIO (OpMY MPEACTaBICHUS
MHpOpMallMl M WUIIOCTPUPOBATh pEIHIAEMbIE 3a7auld HECIOXKHBIMU
cXeMaMHu, IharpaMMaMu, HHOM TpaduKoil 1 UX KOMOWHALIUSMHU.

KoMMyHHMKATHBHBIE YHHBEpPCaJIbHbIE Y4eOHbIE JeCTBHSA:

B Xoze o0CyxaAeHus y4eOHOro maTepualia, pe3yjbTaTOB JaOOpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOI TEMBI U
BBICKA3bIBaTh WJI€U, HAIIEJICHHbIC HA PEIICHHE 3aJlauyd U TMOJJep KaHue
OJ1arokenaTeIbHOCTU OOLIEHUS;

COTOCTAaBIISAITh CBOU CYXACHUS C CYXICHHSIMHU JPYIMX YYaCTHUKOB
Juanora, OOHapyXKUBaTh Pa3IMINe U CXOJICTBO MO3UIINIA;

BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;



MyOJIMYHO TPEACTABIIATH PE3yJbTaThl BBITIOJIHEHHOTO (PHM3UYECKOTO OMbITa
(9KCIIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

MOHKMMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAHHOW U MHIUBUAYaIbHOU
paboThI pU PELIEHUH KOHKPETHON (PU3NYECKON POOIEMBI;

NPUHUMATH IIETTH COBMECTHOW JIeATENbHOCTH, OPTaHU30BHIBAThH JIEHCTBUS
no €€ JOCTHKEHHUIO: pAaclpenensiTh poJid, OOCYKIaTh IPOLECCH U
pPE3yJIbTaThl COBMECTHOM pabOTHI, 000011aTh MHEHHUST HECKOJIBKUX JIFOJICH;
BBITIOHSTH CBOIO YacTh PaOOTHI, JOCTUTAsl KAUeCTBEHHOTO pe3ylbTaTa 1o
CBOEMY HAIPaBJICHHUIO U KOOPAMHHUPYS CBOU JICUCTBUS C IPYTUMH YWICHAMU
KOMaH/1bl;

OLICHUBATh KaueCTBO CBOEr0 BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPUSIM,
CaMOCTOSATENHHO CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHUBePCAJbHbIE YUeOHbIE 1eiiCTBUA

Camoopranusanus:

BBISIBIISITh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOLINX
JUIsL perieHust GU3NYECKUX 3HaAHUI;

OPHUEHTHPOBATBCA B  PA3JIWYHBIX IOAXOJAAX IPUHATHS  PELICHUHN
(MHIMBUAYaJIbHOE, MPHUHATHE PEUIEHUS B TpYyIe, NPUHATHE PEIICHUM
TPYIIIOiA);

CaMOCTOSITEIIbHO COCTAaBIISITh AJITOPUTM pelIieHus (PU3NYECKOM 3ajaun Uiu
IUTaHA HCCIIEAOBaHUsA C Y4ETOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEW, ApTyMEHTUPOBATH MPEJIaracéMble BApUAHTHI PELICHUM;
JieN1aTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIA HHTEJJICKT:

JlaBaTh aJI€KBaTHYIO OIIEHKY CUTYaIllMH U MpeaiaraTh IJIaH €€ U3MEHEHHUS;
OOBACHATHh NPUYMHBI  JOCTHXKEHUS  (HEAOCTHIKEHUS) PpPe3yJIbTaTOB
NesITeNbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B AEATEIBHOCTH (B TOM YHUCJE B XOJ BBIIOJHECHUS
(U3UYECKOTO  HCCIENOBaHUS WM TMPOEKTa) HA OCHOBE HOBBIX
OOCTOSTENIbCTB, WM3MEHMBIIUXCS CHUTYyallMi, YCTAHOBJICHHBIX OIINOOK,
BO3HUKIIINX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSIM;

CTaBUTH €01 HA MECTO JPYTOro YeJI0OBEKa B XOJI€ CIIOpa MU TUCKYCCHH Ha
HAay4YHYI0 TeMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
MPU3HABATh CBOE MPABO HA OMIMUOKY MpHU pelieHNH (HU3NUYECKUX 3a1a4 UiH
B YTBEPIKJECHHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYyroro.

NPEJMETHBIE PE3YJIBTATBI



K xoH1y 00yueHus B 7 kJjiacce npeaMETHbIE pe3yIbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XUMHUYECKHE  SBIICHHUS,
HAOJIIOICHUE, DKCIEPUMEHT, MOJENb, TUIIOTE3a, CAMHMIIBI (HU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHUSI BelllecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYeCKOe [IBI)KEHHE (paBHOMEPHOE,
HEPABHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, PaBHOJICUCTBYIOIIAS
cua, nedopManus (ynpyras, MJIaCTUYECKAs), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBI;

paznuuath sBieHus (auddysus, TEIIoBOoe NBUKEHHUE YaCTUI] BEIIECTBA,
paBHOMEpPHOE  JIBMKEHUE, HEpPaBHOMEPHOE JBW)XXEHHE, HWHEpIus,
B3aMMOJICHCTBUE TEJI, PABHOBECUE TBEPJBIX TEN C 3aKPEIUIEHHON OCHIO
BpallleHUs, Nepeaya JaBIeHUus TBEPABIMUA T€IAMHU, KUJKOCTSIMU U Ta3aMu,
aTMoc(pepHOE J1aBlieHHE, IUIaBaHHWE TeJ, MPEBPALICHUS MEXaHHYECKOU
HHEPTUH) MO OMUCAHUIO UX XaPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBIICHUC;

pacrio3HaBaTh MPOSIBICHHE M3YYCHHBIX (U3WYECKUX  SIBJICHUU B
OKpY’)KaroIeM MHpe, B TOM uHcCie (U3UYECKHE SBICHUS B MPUPOJE:
MPUMEPHI IBUKEHUS C PA3JIMYHBIMU CKOPOCTSMH B KMBOM M HEXUBOU
Npupojie, ACUCTBUE CWIbl TPEHUST B MPUPOJE U TEXHUKE, BIIHMSIHUE
aTMOC(EepHOr0 JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHUE PHIO, pblYaru B
TEJIe YeJIOBEKa, IIPU 3TOM MEPEBOAUTDH MPAKTHUYECKYIO 3a7a4y B yueOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKHN) (PU3NUYECKUX SBJICHUIA;
OIMCHIBATHh M3YyYCHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHUS, UCTIONB3YS
dbuznyeckre BeIMUYUHBI (Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BpeMs, My Th,
CKOpPOCTb, CPEIHSIsi CKOPOCTh, CHJIa YIPYTrOCTH, CUjia TSXKECTH, BEC TeJa,
cujia TPEHUs, AaBjeHue (TBEPIOro Tena, KUJIKOCTH, T'a3a), BRITAIKUBAIOIIAs
cuia, MEXaHuueckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHIIbI,
KO3(D(PUIUEHT TMOJE3HOr0 JEHUCTBUSL MEXaHU3MOB, KHHETHYECKas W
NOTEHIIMAJIbHAST JHEPrusi), NpHU OMUCAHUU TMPABWIBHO TPAKTOBAThH
(bu3HUECKUil CMBICT UCTIONB3YEMbIX BEIHUUH, UX 0003HAYCHUS U CAMHUIIBI
(GU3UYECKUX BEIWYUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIONINE JTAHHYIO
(GU3UYECKYI0 BEIMYMHY C JAPYTUMU BEJIUYMHAMH, CTPOUTH TpaduKu
M3YYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA TeN, (U3MUECKUE SIBICHHUS U TIPOIIECCHI,
UCIIONB3Ys MpaBUjia CIOXEHHUsI CUil (BAOJb OJHOM mpsimMoil), 3axoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, MPaBWIoO paBHOBecHs pbryara (OJoka),
«30JI0TO€ TIPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU



DHEPTrUM, TMPU OTOM JaBaTh CJIOBECHYH (OPMYIHPOBKY 3aKOHA U
3alMCBHIBATh €r0 MATEMATHYECKOE BBIPAKEHUE;

OOBSICHATH (PU3MUECKHUE SBJICHUS, TIPOIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
MU B KOHTEKCTE€ CHUTyalMid MPAKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsiICHEHHE u3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOWCTBA (DPU3UUECKUX
SBJICHUM, (PU3UUIECKUX 3aKOHA MIJIH 3aKOHOMEPHOCTH;

pemiath pacu€THble 3aJadyd B 1—2 JEWCTBUS, HCHOJb3YySd 3aKOHbl U
dbopmyIbl, CBsA3BIBAKOIINE (PU3NUECKHE BEIWYMHBI: HAa OCHOBE aHalin3a
YCIIOBHSI 33/1a4d 3alHUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (DPU3UUECKUE
BEJTUYMHBI B (DOPMYJIBI M TPOBOJIUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JIaHHbIE, HEOOXOIUMbIC JIJI PELICHUs 3a/1a4, OlEHUBATh PEaTUCTUYHOCTD
MOJIY4eHHOU (PU3NYECKOMN BEIMYUHBI;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO pPEHIUTh TpPH TOMOIIU
(U3UYECKUX METOJIOB, B OMMCAHUU UCCJIEIOBAHUS BBIJIENATH IPOBEPSIEMOE
MpEANOoJIOAKEHUE (TUIIOTE3Y ), pa3audyaTh U UHTEPIIPETUPOBATH MOTYUEHHbBIN
pe3ysbTaT, HaXOAUTh ONIMOKM B XOJI€ ONBITA, JIE1aTh BBIBOJABI MO €ro
pe3yabTaram;

MPOBOAUTH ONBITHI 1O HAOMIOJEHUIO (DUBUYECKUX SIBICHUW WU
(bu3UYECKUX CBOUCTB Tei: (hOPMYIHPOBATH MIPOBEPSEMbIC MPEMOT0KEHUS,
coOupaTh YCTaHOBKY M3 MPEII0KEHHOTO 000pyA0BaHMs, 3alIUCHIBAThH X011
OTbITa U (POPMYJIHPOBATH BHIBOJIBI;

BBITIOJIHATh MPSIMBIE W3MEPEHUSI PACCTOSIHUSA, BPEMEHH, MACChl Tena,
o0béMa, CWJIBl W TEMIEPATypbl C MCIOJB30BAHUEM AHAJIIOTOBBIX U
u(poBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUs NPUOOPOB € YUYETOM
3aJIaHHOM aOCONMIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MIPOBOJUTH MCCIIECAOBAaHUE 3aBUCUMOCTH OJHON (PM3UUECKON BEIIMUUHBI OT
JPyroll ¢ HCMOJIB30BAaHUEM TPSMBIX HU3MEPEHUH (3aBUCHMOCTH TMYTH
PaBHOMEPHO JABUKYILETOCA TeNa OT BPEMEHU JIBUKEHUS TENA, CUJIbI TPEHUS
CKOJBXEHHS OT Beca Tejla, KauecTBa OOpaOOTKM MOBEPXHOCTEW Tel U
HE3aBUCUMOCTH CWJIbI TPEHUS OT IUIOMIAIA COIMPUKOCHOBEHUS TEI, CHUJIIbI
YOPYroCTU OT Y/UIMHEHHS MPY>KUHBI, BHITAJKUBAIONIEH CHUIIBI OT 00BhEMaA
MOrpyKEHHOM YacTH Tela U OT IUIOTHOCTU XKUIKOCTH, €€ HE3aBUCUMOCTHU
OT TUTOTHOCTH TeJla, OT TJIYOWHBI, HA KOTOPYIO MOTPYKEHO TEI0, YCIOBUN
MJIaBaHUsS TEJ, YCJIOBUM paBHOBECHUSI pblyara M OJIOKOB), y4acTBOBaTb B
IUTAHUPOBAHUM  Y4eOHOro HCCIIEIOBaHUS, COOUpATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUS, CIenys MNPEII0oKeHHOMY IUIaHy, (UKCHUPOBATH
pe3yNbTaThl TOJTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BUIE



NPEJIOKEHHBIX TaOMUIl W TpaUKOB, AENaTh BBIBOJABI MO PE3yJbTaTam
UCCIIEIOBAHNUS;

MPOBOJUTH KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIMYUH (TUIOTHOCTH
BELIECTBA KUJKOCTU U TBEPAOIO TEJIA, CUJIA TPEHUS CKOJIbKEHHUS, TaBICHHE
BO3/yXa, BBITAJIKUBAIOIAs CHJIA, JEUCTBYIOLIAs Ha IOrPYyKEHHOE B
KUAKOCTh  TeNno, KOA(D(UIIMEHT TMONEe3HOr0  JIEUCTBHSI  MPOCTHIX
MEXaHU3MOB), CIIeAysl MPEII0KEHHONM HWHCTPYKIHMU: MPHU BHIOJIHEHUU
U3MEPEHUN CcoOHUpaTh HSKCIEPUMEHTAIBHYI0 YCTAHOBKY U BBIYUCIISATH
3HAYCHHUE NCKOMOW BEINYHHEI,

COOMIOZIaTh MpaBUjla TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIUIBLI JIEUCTBUS MPUOOPOB UM TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IAUHAMOMETpP, COOOIIAIOIIMECS COCYHAbl, OapoMmerp,
phluar, MOJBUKHBIN 1 HETIOABUKHBIN OJIOK, HAKJIOHHASI TTOCKOCTH;
XapakTepu30BaTh MPUHIMUIBI  JACHUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMNOpPOM Ha HMX OmnucaHud (B TOM YHUCJE:
NOJIIIUITHAKY, YCTPOMCTBO BOJOMNPOBOJA, THUIPABIMYECKHN  Ipecc,
MaHOMETp, BBICOTOMEp, MOPIITHEBOM HACOC, APEOMETP), UCIIONIb3YSl 3HAHUS
O CBOMCTBAX (PM3UUECKUX SIBICHUN U HEOOXOAUMBbIE PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJIUTHL  NpuUMepbl  (HAXoauTh  WMHOOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUS (U3MUECKUX 3HAHUNW B TOBCETHEBHOM
XKU3HU JUJIs oOecriedeHns 0e30MacHOCTH MpU oOpalieHuu ¢ npudopamu U
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHUS 3J0POBBS U COOJIIOIEHUS] HOPM
HKOJIOTMYECKOr0 TIOBE/ICHHSI B OKPYXKAIOIIEH Cpelie;

OCYIIECTBJISITh OTOOpP HWCTOYHMKOB uH(popmanuu B HWHTEpHETE B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3alIPOCOM, Ha OCHOBE HUMEIOIINXCS
3HAaHUW W TyTEM CpPaBHEHUS Pa3JIMYHBIX MCTOYHUKOB BBIJENIATH
uH(pOpMaINIO, KOTOpas SBISIETCS MPOTUBOPEUMBON WM MOXKET OBIThH
HEI0CTOBEPHOM;

WCII0JIb30BaTh MPU BHITIOJIHEHUU YYEOHBIX 3aJlaHUi HAYYHO-TIOMYJISPHYIO
IUTEpaTypy HU3NUECKOro COAEpKaHMsl, CIPABOYHbIE MAaTEPHUAIIbI, PECYPChI
cetu HWHrepHer, BiaaeTb mNpuéMaMu KOHCIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMAITUY U3 OJHOU 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKUE MHCbMEHHbIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOpMAIMK (PU3UUECKOTO COAEPkKaHUS, B TOM
quclie MyOIMYHO eNaTh KpaTKue COOOIIEHUS O Pe3ysibTaTaX MPOEKTOB WITH
y4eOHBIX HCCIIEIOBAHMM, MIPU STOM TPAMOTHO HCIOJb30BaTh M3yUCHHBIN



MOHATUUHBIA anmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHUE
MPE3CHTALNEN;

IIPU BBITIOJTHEHUN YYEOHBIX IPOCKTOB M MCCIICIOBAHUN pacrpeaensiTh
O0SI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IIOCTaBJICHHBIMHM 3aJadyaMu,
CJICAUTh 3a BBIMIOJHCHHEM IUIaHa JASUCTBHMM, aJICKBaTHO OIICHHMBATH
COOCTBEHHBIH  BKJaJA B  JCATEIBHOCTh  TPYIIIBI, BBICTPAaUBaTh
KOMMYHHUKAaTUBHOE B3aUMO/JICHCTBUE, YUUTHIBASI MHCHUE OKPYKAFOIHX.

K xon1y o0yuenus B 8 kiiacce npeamMeTHbIe pe3yabTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHS: Macca M pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBH)KCHHE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIECTBA, KPUCTATUIMYECKHUE U
amop(Hble TeNa, HACHIIIEHHBIH M HEHACHIIIEHHBIM TMap, BIAXHOCTb
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHss DJHEPrus, TEILUIOBOM JBUTATElb,
AJIEMEHTAPHBIN JIEKTPUYECKUNA 3apsl, IEKTPUUECKOE 10JIE€, IPOBOJHUKH
U UDJIEKTPUKH, IOCTOSIHHBIA 31EKTPUUECKUI TOK, MATHUTHOE TOJIE;
pa3nuyarh SABJICHUA (TEIIOBOE PAcCUIMPEHHUE U C)KaTue, Terionepenaya,
TEIUIOBOE PABHOBECUE, CMAYMBAHUE, KANWIISAPHBIC SIBJICHUS, UCIIAPEHUE,
KOHJEHCAlus, IUIaBJIECHUE, KpUCTaUIM3auus (OTBEpAECBAaHUE), KHUIICHUE,
Teruionepeaayda (TermIonpoOBOJHOCTb, KOHBEKIUS, U3IIy4YEHHE),
AIIEKTpU3ALUs TeJl, B3aUMOJEHCTBUE 3apsA0B, JEHCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE MAarHUTOB, JEUCTBUE
MarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHTYKIIHSI)
[0 ONHCAHUID HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh IPOSIBICHUE HM3YYEHHBIX (U3MUECKUX  SBJICHUH B
OKpY’>KalollleM Mupe, B TOM 4Yuciie (U3MYECKHUE SBJICHHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE W KaNWULIPHBIE SBJIEHUS B MPUPOJE,
KpUCTaNIbl B Tmpupoae, uznydenue ConHua, 3amep3aHue BOJOEMOB,
MopcKue 0pu3bl, 00pazoBaHUE pOCHI, TYMaHa, UHEsI, CHETa, dJIEKTPUUECKUE
SBIIEHUS] B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMJiu, Apend MOI0COB, pOJIb MATHUTHOT'O MOJS JUISl )KU3HU HA 3eMJIe,
IOJIIPHOE CHUSHHE, NPU 3TOM IEPEBOJAUTH MPAKTHUYECKYHO 3aJady B
yueOHYI0, BBIIENATh CYLIECTBEHHBbIE CBOMCTBA (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIHCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKHE SIBICHHS, UCIIOIb3YS
¢u3nyeckue BEIMUYUHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIUIOTBI, yJE€lIbHAsA TEIUIOEMKOCTh BEIIECTBA, YZAEJIbHAs TEIUIOTa
IUTaBJIEHUS, yJelbHas TeIyIoTa MapooOpa3oBaHUs, yJelbHas TeIioTa
CrOpaHHsl TOIUIMBA, KOA((UIMEHT MONE3HOro JACHCTBUS TEIUIOBOM



MAlIlHbI, OTHOCUTENbHAS BJIAXKHOCTh BO3/1yXa, AJEKTPUUECKHN 3apsl, cCruja
TOKa, DJIEKTPUYECKOE HANPSIKEHHE, CONPOTUBJIEHUE IPOBOJHMKA,
yII€IbHOE CONPOTUBIIEHUE BELIECTBA, paO0Ta U MOILTHOCTh AJIEKTPUUIECKOTO
TOKa), MpU ONHCAHUM MNPABWIBHO TPAKTOBATh (PU3MYECKHN CMBICIT
UCIOJIb3YEMbIX BEJIMYMH, 0003HAUYECHUS U €IUHULbI (DU3UUECKUX BEJTUYUH,
HaXoAUTh (POPMYIbI, CBSA3BIBAIOLIUE JaHHYIO (U3NYECKYIO0 BEIMYHHY C
JPYTUMU BEIUYUHAMH, CTPOUTHh TpadUKH HU3YUYEHHBIX 3aBUCUMOCTEN
(U3UYECKHUX BEJIUYMH;

XapaKTepu30BaTh CBOWCTBA TN, (U3MUECKUE SIBICHHS U TPOLECCHI,
UCIIONb3Yys. OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3ULUU IO (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsjia, 3akoH OMa J1J1sl yJacTKa IenH, 3aKOH
Jlxoyns—JIeHna, 3aKOH COXpaHEHUs SJHEPTHUH, ITPU 3TOM J1aBaTh CJIOBECHYIO
(GopMyIHMPOBKY 3aKOHA U 3aIIUCHIBATH €M0 MATEMAaTHYECKOE BhIPAXKEHUE;
OOBCHATh (PU3NYECKHE MPOIECCHl U CBOWCTBA TEld, B TOM YHCIE U B
KOHTEKCTE CHUTYyalHd MPAKTUKOOPUEHTHPOBAHHOI'O XAPAKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSA3HU, CTPOUTH OOBSICHEHHE U3 |—2 JTOrnyeckux
IaroB ¢ omnopoi Ha 1-2 W3y4EeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUM,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEMN;

pemate pacu€THbIE 3adadyd B 2-3 JEHUCTBUS, HCHOJB3Yys 3aKOHBI H
(dopMyiibl, CBs3bIBaKOLIME (DU3MUECKUE BEIWYMHBI: Ha OCHOBE aHalIu3a
YCIIOBHUS 3aJauyd 3allMChIBAaTh KPATKOE YCIIOBHUE, BBIABJIATH HENOCTATOK
JAHHBIX JUIsl peLIeHUs 3a7aud, BbIOMpaThb 3aKOHBI W  (DOPMYIIBI,
HeoOXonuMble Uisi €€ pelleHus, MPOBOAWTh pPacy€Thl U CPaBHUBATH
HOJyYEHHOE 3HaYeHUE (PU3NUECKON BETUUNHBI C U3BECTHBIMU JJAHHBIMU;
pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MpPH [OMOIIU
(U3HYECKMX METOAOB, HCIIONb3Ysl ONHMCAHHE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSIEMOE  IPEANOJIOKEHNUE, OLEHUBATh IPABWIBHOCTh MOPSAKA
IIPOBENICHUS UCCIIEA0BaHU, 1ETIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SIBICHUW WU
(u3HYECKUX CBOWCTB TeJl (KaNWUISIPHbIE SBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/yXa OT €ero o0béMa, TeMIepaTypbl, CKOPOCTH IIPOLECCa OCThIBAHUS U
HarpeBaHUsl MpH M3IYYEHHHM OT I[BeTa H3JIydarollen (Ioriouaromiei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIIEPATYPHI KUAKOCTU U
Iomaan €€ IOBEPXHOCTH, OJJEKTpHU3aluus TEI MW B3aWUMOJCHCTBUE
IEKTPUYECKUX  3aps/ioB, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BU3YIM3allisl MAarHUTHBIX IIOJIEM IIOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MAarHuTHOI'O TOJI1 HAa NPOBOJHHUK C TOKOM, CBOWCTBA JJIEKTPOMArHUTa,
CBOICTBA 3JEKTPOJBHUrareisi IOCTOSSHHOTO TOKa): (OpMYyJIHpOBATH



MpOBEpsieMbIe MPEANOI0KEHUs, COOUPATh YCTAHOBKY M3 IMPEAJIOKEHHOTO
000py0BaHMs, OMUCHIBATH X0/ OMbITa U (DOPMYIUPOBATH BHIBOJIBI;
BBITIOJTHATH MIPSIMBIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEIbHOU BIAXKHOCTHU
BO3[lyXa, CWJIbl TOKA, HANpPSIKEHUS C HCIOIb30BAHUEM AHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3NUECKUX BEJIMYMH, CPaBHUBATh PE3YyJbTaThl
HU3MEpPEHUH ¢ y4€TOM 3aJJaHHON a0COIFOTHOM MOTPEITHOCTH;

MIPOBOJUTH MCCIICAOBAaHUE 3aBUCUMOCTH OJTHON (PM3UYECKON BEIIMUUHBI OT
IpYyrod C  HUCHOJb30BaHUEM MPSAMBIX  M3MEpPEHUH  (3aBUCUMOCTD
COMPOTHUBJICHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOMIAJU TONEPEUHOr0
CEUEHUS U yJIeJIbHOTO COMTPOTUBJICHHUS BEILIECTBA MPOBOAHUKA, CUIIbI TOKA,
UAYIIETO Yepe3 IMPOBOAHUK, OT HANpsKEHHUS HA MPOBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATEIbHOIO M  MapaJyIeIbHOTO  COEIMHEHMM
MPOBOJHUKOB): TUIAHUPOBATHh HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHHUs, CIenys MNPeII0oKeHHOMY IUIaHy, (UKCUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH B BUJIE Ta0JIHIl U rpadUKOB, AeIaTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIIEI0BaHNUS;

MPOBOJUTh KOCBEHHbIE W3MEpeHUs (PU3MUYecKux BeIUMYMH (yaelbHas
TEIIOEMKOCTh ~ BEI[ECTBA, COMPOTUBJICHUE TMPOBOJHMKA, paboTra U
MOILIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh W3MEPEHUs, COOUpPATh
HKCIIEPUMEHTAJIBHYIO YCTaHOBKY, CJENysl MPEII0KEHHON MHCTPYKLUHU, U
BBIYHCIIATH 3HAUEHHUE BEJINYUHBI,

coOMI0IaTh MpaBUjla TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTopHBIM
000py1I0BaHUEM;

XapaKTepu3oBaTh MPUHIMUMBI  JIEUCTBUA M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HAa MX ONMUCAHUs (B TOM UHMCIIE: CUCTEMA
OTOIUICHHS JJOMOB, TUTPOMETp, TTapoBas TypOWHA, aMIIEPMETP, BOIBTMETP,
CUCTUMK DJIEKTPUYECKONM SHEPrUU, IIIEKTPOOCBETUTEIBHBIE MPUOOPHI,
HarpeBaTeJIbHbIE AIEKTPONPUOOPHI (mpumMepsl), AIEKTPUYECKHUE
MPEeIOXPAHUTEIH, DIEKTPOMArHUT, SJIEKTPOJABUTATENb MIOCTOSIHHOTO TOKA),
WCTIONIb3YsI 3HAHWS O CBOMCTBAX (PM3WUYECKHUX SIBICHUN W HEOOXOIUMBIC
(du3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCThIE TEXHUYECKUE YCTPOWCTBA M U3MEPUTEIbHbIE
puOOPHI IO CXEMaM U CXEMATHYHBIM PUCYHKaM (KUJAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETP, ABUTATEIb BHYTPEHHErO CropaHus,
ANEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUYECKHX LEMel C
MOCJIEIOBATEIbHBIM U TTAPAJIJICIIbHBIM COSAMHEHUEM 3JIEMEHTOB, pa3jinyas
YCIIOBHBIE 0003HAYEHUS AIIEMEHTOB JIEKTPUUECKUX TIETIeH;

OPUBOAUTH  TpUMEphl  (HAXOAuUTh  HH(DOpMAIMI0O O  TIpHUMeEpax)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3NUECKUX 3HAHUW B IOBCEIHEBHOMU



KU3HU JJIs1 o0ecriedeHusi 0e30MacHOCTH MpHU o0pallleHud ¢ mpudopaMu U
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHHUS 3JI0POBBS 1 COOJIIOICHUS] HOPM
HKOJIOTHUYECKOr0 NTOBEJECHUS B OKPY KAIOLIEH CPELE;

OCYLIECTBJISITh MOMCK HHPOpMaUUd (QPU3NYECKOrO0 COAEpKAHHUS B
HNurepHere, Ha OCHOBE HMEIOIIUXCA 3HAHUM U IIYTEM CpPaBHEHUS
JIOTIOJIHUTENNBHBIX HCTOYHUKOB BBIIEISTh HH()OPMALINIO, KOTOpas SIBISIETCS
MIPOTUBOPEYUBON WITK MOXKET OBITh HEIOCTOBEPHOM;

MCIOJIb30BaTh MPHU BBIMNOJHEHUH YYEOHBIX 3aJaHUI HAyYHO-TIOMYJISPHYIO
JIUTEPaTypy HU3NUECKOro COAEpKaHusl, CIPABOYHbIE MAaTEPHUAIIBI, PECYPChHI
cetu UHTepHer, Bianerb NpUEMAaMU KOHCIIEKTUPOBAaHHSA TEKCTa,
npeoOpa3zoBanus HHPOpPMAITUY U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE W KpaTKUE YCTHBIE COOOIECHMS,
00o00mas wuHGOpPMAIIMI0 M3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTO
COJIEpP>KaHMsI, B TOM YHUCJIE MMYOJIMYHO MPEACTABISTH PE3YIbTaThl TPOSKTHOU
WJIU MCCIIEIOBATENIBCKON AESITENbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
M3YUYEHHBIM TOHATUHHBIMN ammapaT Kypca (U3MKH, CONPOBOXAATh
BBICTYIUIEHUE NTPE3CHTALUEN;

OpU BBIIOJHEHUH YYEOHBIX IPOEKTOB W UCCIEIOBAHUM (PU3MUECKUX
IIPOLIECCOB PACHPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHM C
ITOCTABJICHHBIMH 33J1a4aMU, CJIEIUTH 3a BBINIOJIHEHUEM IUIaHA JEUCTBUU U
KOPPEKTHUPOBAaTh €ro, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIA BKJIaJ B
JEeSATENbHOCTD IPYIIIBI, BEICTPAUBaTh KOMMYHUKAaTUBHOE B3aUMOJIEHCTBHE,
MPOSBIISSI TOTOBHOCTD pa3periarb KOHQIUKTHI.

K koHiy o6yuenus B 9 kjiacce nmpeIMeTHbIE pe3yJIbTaThl HA 0230BOM YpOBHE
JOJIKHBI OTPAXKaTh CHPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh MOHATHA: CHCTEMAa OTCU€Ta, MaTepualbHas TOYKa,
TPACKTOPHsI, OTHOCUTEIFHOCTh MEXaHWYECKOTO ABMXKEHHUS, Aedopmainus
(ympyrasi, miaacTuyeckasi), TpPEHHE, IEHTPOCTPEMHTEIHLHOE YCKOpPEHHE,
HEBECOMOCTb M IEperpy3Ku, LEHTP TSKECTH, aOCONIOTHO TBEPIOE TEIO,
LEHTpP TSLKECTH TBEPAOro Tella, paBHOBECHE, MEXaHUYECKUE KOIEOaHUs U
BOJIHBI, 3BYK, TH(QPa3BYK U yIbTPa3BYK, 3JIEKTPOMAarHUTHbIE BOJIHBI, IIKaIa
DJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJdbHO30PKOCTb,
CHEKTpPbl UCIYCKaHMs U IMOIJIOLEHUs, anb(a, OeTa- U ramMmma-u3Iy4eHus,
W30TOMbI, JEPHASI SHEPIeTUKA;

pasznuyarh SIBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHENHOE
JBUKEHHUE, PABHOYCKOPEHHOE MPSMOJMHENHOE JBUKEHHE, CBOOOIHOE
NaJICHUE TeJI, PABHOMEPHOE JBHKEHUE 10 OKPYKHOCTH, B3aUMOJECHCTBHE
TE€J, PEaKTUBHOE IBIWKEHHUE, KOJeOATEeIIbHOE JIBHKECHHE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIEOaHUsA), PE30OHAHC, BOJHOBOE JBW)KEHHUE, OTPAKEHHE



3ByKa, NPSIMOJUHEHHOE paclpoCTpaHCHHE, OTPAKCHUE M IPEIOMIICHHE
CBETa, MMOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sIoKeHHE OeIoro cBeTa B
CHEKTpP M CJIOXKEHWE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsI PAJMOAKTHBHOCTh, BOSHUKHOBEHHE JWHEHYATOTO CIIEKTpa
U3JTYYCHHUS ) TI0 ONTUCAHWIO UX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3NYECKUX SBICHUH B
OKpyXaromeM Mupe (B TOM 4YHCiIe (Pu3NYecKHe SBICHHS B TPHUPOJIE:
MIPWINBHI M OTJUBEI, ABIKEHUE TIaHeT COTHEYHOW CUCTEMBI, pEaKTHBHOC
JBIDKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSITHE 3BYKOB >KHBOTHBIMH,
3eMJICTpSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHAMH, 3XO0, IIBeTa TeJ,
ONTHYECKHE SIBJICHUS B TPHUPOAC, OMOJIOTMYECKOE JEHCTBHE BUAMMOTO,
yIbTPaQHUOIETOBOTO M PEHTTCHOBCKOTO H3JIYYCHHH, €CTEeCTBEHHBIN
pPaMOaKTUBHBIN (OH, KOCMHYECKHE Iy4H, PaIHMOAKTHBHOE H3ITyUCHHE
NPUPOAHBIX MHHEPAJIOB, JEHCTBUE PAJAMOAKTUBHBIX W3IYYECHUN Ha
OpraHW3M 4YeJIOBEKa), MPH ATOM IEPEBOAWTH MPAKTHUECKYIO 3a/Jady B
y4eOHYI0, BBIICISATh CYIIECTBEHHBIC CBOWCTBA (MPH3HAKU) (PUIUIECKUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHHS, UCTIONB3YS
busnyeckue BETWYUHBI (CPEOHSS W MTHOBEHHAs CKOPOCTh Tejlla TpHU
HEPaBHOMEPHOM JBWKCHHH, YCKOPCHHE, IepeMeIleHUe, MyTh, YIIIOBas
CKOpOCTh, CHUJIa TPEHHS, CWJIa YINPYrOCTH, CWJIa TSKECTH, YCKOpEHUeE
CBOOOHOTO TAJeHUS, BEC Tela, HMIYJIbC Tela, HWMITYIbC CHJIBI,
MeXaHW4ecKass paboTa W MOIIHOCTh, IOTCHIMAJIbHAS JHEPrus TeJa,
MOJTHSATOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMATBbHASI SHEPTUS CIKATOU
MPY>KUHBI, KHHETUYECKAast JHEPT U, TTOJIHASI MEXaHNYECKasi SHEPTUsL, IEPUO]T
¥ YacToTa KoyeOaHWi, JUTMHA BOJHBI, TPOMKOCTh 3BYKa W BBICOTA TOHA,
CKOPOCTh CBETa, TIOKa3aTelb MPEIOMIICHHS CpEIbl), TPU OINUCAHUU
NPaBWJILHO TPAKTOBATh (DU3MUYECKUW CMBICT HCIOIb3YEMBIX BEIUYHH,
0o0O3Ha4YeHUs] M €IWHUIBI (U3NUECKUX BEITUYNH, HAXOIUTH (DOPMYIIBI,
CBSI3BIBAIONINE JAaHHYIO (DHM3UYECKYIO BEIMUMUHY C JIPYTUMU BEIIMYWHAMH,
CTPOHTH IrpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEININH;
XapaKTepu30BaTh CBOWCTBa Tel, (PU3MYECKHWE SBICHHUS U IPOIECCHI,
WCTIONIb3YsI 3aKOH COXPaHEHWS DHEPTUU, 3aKOH BCEMHPHOTO TATOTCHWSI,
NPUHIMI CYMEPIIO3UIIMA CHWI, TPHUHIIUI OTHOCUTEIBHOCTH [ amwmes,
3akOoHbI HBIOTOHA, 3aKOH COXPAaHEHHUS HMITYJIbCA, 3aKOHBI OTPAKEHUS H
MPEIOMJICHUS CBETA, 3aKOHBI COXPAaHEHHUSI 3apsAI0BOTO U MAaCCOBOTO YHUCEI
NP SIEPHBIX PEAKIUAX, TMPU ATOM J1aBaTh CIIOBECHYIO (HOPMYIHUPOBKY
3aKOHA W 3alKCHIBATh €T0 MAaTEMAaTHIECKOE BBIPAKCHUE;



OOBSCHATh (PU3UYECKUE MPOIECChl M CBOMCTBA TN, B TOM YHUCJIE U B
KOHTEKCTE CUTYyalluil NMPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BHISBIATH
IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBICHEHUE U3 2—3 JIOTHYECKUX
1aroB C ONOpoWd Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PM3HUECKHUX SIBICHUM,
(bu3HUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THhIC 3a/1a4u (OMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCTIOJIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHE BETMUNHBL: Ha
OCHOBE aHaJIM3a yCJIOBUS 3aJa4M 3aMKChIBATh KPATKOE yCIOBUE, BBISBIATD
HEJOCTAIOIINE UM U30BITOYHBIE JAHHBIE, BHIOUPATH 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBIE JUISl pELIeHUs, MPOBOAUTh pPACUETHl M  OLIEHUBATH
PEATMCTUYHOCTD MOJIYYEHHOTO 3HaYCHHsI (PU3NUECKON BEIMYMHBI,
pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXXHO PEHIUTh MpPU OMOLIU
(bu3MUecKMX METOAO0B, HCIONb3Ysl OMMCAHHE MCCIEHOBaHUS, BBIIACIATH
MpOBEpPAEMOE TPEIONOKEHNE, OLEHUBATh TMPABWIBHOCTh TOPSJIKA
IPOBEIECHHUS  HUCCIEIOBAaHUs, JEJaTh BBIBOJbI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHHI U OIBITOB;

NPOBOJUTH OMBITHI MO HAOMIOAEHUIO (PU3UYECKUX SIBICHUUA WM
¢u3nyeckux CBOWCTB Tel (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpAHEHUs] PHEPruHu, 3aBUCUMOCTh IEpUoAa KOJIEOAHUU MPYKUHHOIO
MasTHHKa OT Macchl Tpy3a U KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYbI MAJIBIX KOJEOAHUM, IPSIMOJIMHEHHOE PacIpOCTpaHEHUE CBETA,
pa3noxeHHe Oenoro CBera B CIEKTP, U3YYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie M CBOWCTB H300pakKeHWs IMpeaMeTa B COOMparouie
JUH3€, HAOJIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIy4YEeHHS):
CaMOCTOSITEJILHO ~ cOOMpaTh YCTAHOBKY M3 M30BITOYHOrOo  Habopa
000py10BaHMs, ONMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBOJIBL;

MPOBOJUTH MPU HEOOXOJIMMOCTH CEpPHUI0 MPSIMBIX U3MEPEHUM, ONpeaesiss
CpelHee 3HaueHHEe U3MepseMOM BeJIWYUHBI ((POKYCHOE paccTosiHuE
coOuparomieii JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a HW3MEPECHHUS
(u3MepuTenbHOro npudopa);

MPOBOJUTh HCCIEAOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX U3MEPEHUH (3aBUCUMOCTh ITyTH OT BPEMEHU TIPH
PaBHOYCKOPEHHOM JBWXKEHMH 0€3 HayaJlbHOM CKOpPOCTH, MeEpHoja
KOoJIeOaHW MaTeMaTUYeCKOro MAasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)X€HUs CBETa OT yrjla MaJeHusi U yrja MpeloMJIECHUs OT yria
NajJeHus1): IUJIAaHUPOBATh MHCCJIEOBaHUE, CaMOCTOSTEIbHO COOMpaTh
YCTaHOBKY, (PUKCHpOBaTh pe3yJibTaThbl MOJYYEHHOW 3aBUCHMOCTH



bu3MYECKNX BEIWYMH B BHUAC TAONHII M T'PapHUKOB, JIeiaTh BBIBOJIBI IO
pe3ynbTaTaM UCCIE0OBaHNUS;

MPOBOJUTh KOCBEHHbIC HW3MEPEHHsS] (U3MUECKUX BEIUYUH (CpemHss
CKOPOCTh ¥ YCKOPEHHE TeJa PHU PAaBHOYCKOPEHHOM JIBIDKCHUH, YCKOPEHUE
CBOOOJHOTO TAaJCHUS, KECTKOCTh TMPYXKHUHBI, KOIDPHUIMEHT TpPEHUS
CKOJIb)KEHHSI, MEXaHW4YecKas paboTa M MOIIHOCTb, YAaCTOTa WU TEPHUOJ
KoJieOaHWi MaTeMaTHYeCKOr0 W MPYKUHHOT'O MAaSTHHKOB, ONTHYECKas
cuia coOuparoIlel JIMH3bI, PAJAUOAKTUBHBIA (POH): TIUJIAHHUPOBATH
WU3MEpPCHHUsS, COOMpAaTh SKCICPUMCHTAIBHYIO YCTAaHOBKY U BBITIOJIHSTH
U3MEpPEHHUs, CleAys MNPEII0KEHHOW WHCTPYKIIMHU, BBIYHCIATH 3HAYCHUE
BEJIMYHMHBI U aHATTU3UPOBATH MOIYYECHHBIC PE3YIbTaThl C YIETOM 3aJaHHOU
IIOIPEIIHOCTHA U3MEPEHUN;

coOr0aTh MpaBujia TEXHUKU 0€30MacCHOCTH MpU paboTe ¢ 1abopaTopHbBIM
000pynOBaHUEM;

pa3nu4aTh OCHOBHBIE TPU3HAKA W3YYEHHBIX (HU3UYECKUX MOJIEICH:
MaTepHalbHasl TOYKa, a0CONMIOTHO TBEPJOE TENO0, TOYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKAas JIMH3a, IUIaHeTapHas MO/IeNIb aTOMa, HyKJIOHHAst MOJIEJIb
aTOMHOTO f]Ipa;

XapaKTepU30BaTh TPHUHIMIBI JEHCTBUS HW3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX ONMUcaHus (B TOM 4YHUCJE:
CIIUJIOMETpP, JAaTYMKU TIOJIOKEHMsSI, PACCTOSHUS W YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMEpPUCKOI, (oToammapar, ONTUYECKHE CBETOBO/IBI,
CHEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCMOIB3Yys 3HAHUA O
CBOMCTBaX (PU3MUECKUX SIBICHUH U  HeoOXoauMmble (u3nueckue
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl U CXEMATUYHBIC PUCYHKU W3YYEHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPHOOPOB M TEXHOIOTHUECKHX MPOIIECCOB MPU
pelIeHHH  YYeOHO-TIPAKTUYCCKUX — 3a7a4, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300pAKEHUN B IJIOCKOM 3€pKajie M coOuparomiei JInH3e;
NPUBOAUTH  MpUMEphl  (HAXOAuUTh  WH(DOpPMAIUMIO O  TpHUMEpax)
MPAKTUIECKOTO HCIIONh30BaHUS (U3MUCCKHX 3HAHUH B TIOBCEIHEBHOM
KU3HM IS o0ecrieueHus: 0€30MacHOCTH TPU OOpaIlleHUH ¢ NMpUOopamMu U
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBBS 1 COOJIIOICHUS] HOPM
HKOJIOTUYECKOT0 MOBEJCHUS B OKPY KaroLeh Cpeie;

OCYIIECTBIISITh TOUCK HWHpOpMANUd (PU3NYECKOTO COJCpKaHHS B
HNHuTepHere, caMOCTOSTENBHO (HOPMYTUPYS MOUCKOBBIN 3aMpOC, HAXOIUTh
MyTH OMpenesieHrs TOCTOBEPHOCTH MOJYYEHHON MH(OpMAIMu HAa OCHOBE
UMEIOIIUXCS 3HAHUH U TOTIOJTHUTETLHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh NP BHIMIOJHEHUU YYEOHBIX 3aJaHUIl HAYYHO-TIONYJISPHYIO
JAUTepaTypy (GPU3NUECKOro cCoAepkKaHUsl, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHrepHer, Bianerb nNpuéMaMH KOHCIIEKTUPOBAHUSA  TEKCTA,
npeoOpa3zoBaHus MH(POPMALUMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE MHCHbMEHHBIE M YCTHBIE COOOIEHHS Ha OCHOBE
UHpOpPMAIlMU U3 HECKOJIbKUX HCTOYHUKOB (DHU3MUECKOIO COAEpIKAHUA,
nyOIMYHO TPECTABMIATh PE3YNIbTaThl IPOESKTHON MIIM UCCIEI0BATEIbCKON
JNEATENIbHOCTH, IIPU  OTOM TPAaMOTHO  HCHOJB30BaTh  W3YYEHHBIN
NOHATUIHBIM amnmapaT H3y4yaeMoro pasziena (U3UKH U CONPOBOXKAATH
BBICTYIJICHWE TMpE3eHTAalNer ¢ Y4€TOM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosan4vecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | IlpakTuueckme
n/n NporpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsI
pecypchl
Pa3nes 1. ®usnka u e€ posib B NO3HAHNH OKPYKAKOIIEro MUPa
bu6nuoreka [IOK
11 Pusnica - Hayka o mpHpose 2 https://m.eds00.ru/7f416194
but6mmoreka [IOK
12 DH3HHCCKHE BENHIHHb 2 ! https://m.edso00.ru/7f416194
bu6nuorexa [IOK
13 E i 2 1
CTE€CTBEHHOHAYYHBI METO/1 MO3HAHUS htts://m.edso0.ru/ 7416194
Hroro no pazueny 6
Paznean 2. [lepBonayajibHbIe CBeeHHS 0 CTPOEHUHU BellleCTBa
bubmuorexa [IOK
2.1 1
CTpoene peuiecTa https://m.eds00.ru/7f416194
99 JIBr>keHre U B3aUMO/I€HCTBHE YaCTHIL 5 1 bubmuorexa [IOK
' BEIECTBA https://m.eds00.ru/7f416194
bubmuorexa [IOK
2. Ar 2
3 PETATHBIC COCTOAHUA BELIecTha https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3nea 3. /IBu:xeHMe U B3auMo/ieilicTBUE TeJl
bu6mmoreka [IOK
A M
3 CXARIICCHOC ABHACHHC 3 https://m.edsoo.ru/7f416194



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

bu6mmoreka [IOK
3.2 Muepuus, macca, mI0THOCTS 4 ! https://m.edso00.ru/7f416194
bubmuorexa [IOK
3.3 Cuna. Bupst e 14 2 https://m.edso0.ru/7f416194
Hroro no paszneny 21
Paznen 4. /laBiieHne TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 Hasnenue. [lepenada naBnenus TBEPALIMU 3 bu6nnoreka [IOK
' TeJIaMH, JKUJIKOCTSIMU U Ta3aMH https://m.edsoo0.ru/7f416194
bu6nuorexa [IOK
4.2 JlaBIIeHHE KHAKOCTH > https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.3 ATmoCheproe naBneHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBrE )KUJIKOCTHU U Ta3a HA MOTPYKEHHOE 5 3 bu6nuoreka LIOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazueny 21
Pa3nea 5. PaGora u MoIHOCTDH. JHEprus
Bbu6nuoreka [IOK
>1 PaGora u momsocTs 3 ! https://m.edsoo.ru/7f416194
bu6nmmorexa [IOK
52 Hlpocthie MeXAHH3MbI > 1 https://m.edso0.ru/7f416194
bubmuorexa [IOK
53 MexarHteckas SHepris 4 ! https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (uhp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIe
padoThbI padoTbI
pecypchbl
Pasnen 1. TenoBble siBi1eHus
. but6mmoreka [IOK
11 Crpoenue u cRoficTBa BemecTsa ! https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
12 Tennossie mponeccot 21 ! > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DjiekTpuYecKHe U MATHUTHBIE SIBJICHUS
21 DNeKTpUYECKHe 3apsiibl. 3apsKEHHbIE Tela 7 1 bubnuotexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [TocTosIHHBIN NIEKTPUUYECKUI TOK 20 1 7 httos://m.edsoo.ru/7f4181ce
bubmunorexa LIOK
2. M 1 1.
3 ATHITHBIC ABACHI 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 IIIEKTPOMATHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (uhp )
NMporpaMMbl Bcero o0pa3zoBaTeJibHbIE
padoThbI padoTbI
pecypchbl
Paznen 1. Mexanuveckue siBJIeHUs
11 MexaHu4ecKoe ABUKCHUE U CIIOCOOBI €ro 10 1 bubnuotexa [JOK
' OIUCAHUS https://m.edso00.ru/7f41a4a6
but6mmoreka [IOK
12 B 7 20 1 3
SAIMOACHCTRHE TET https://m.edsoo.ru/7f41a4a6
bu6anoreka LIOK
1.3 3 10 3
AKOHBI COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexann4yeckue KoJ1e0aHUS U BOJHBI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHIICCIHE KOJCHAHIA https://m.edsoo.ru/7f41a4a6
bubmunorexa LIOK
2.2 M .3 8 1 3
CRAIICCKHE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 15
Pazjen 3. DiieKTpoMarHuTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJHBI
31 DNIEeKTPOMArHuTHOE MOJIE U 6 9 bu6mmoreka [IOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6

Pazgea 4.

CBeToBbIE SIBJICHHS



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

4.1 3aKOHBI paclpOCTPaHEHUSI CBETA 6 2 bubamorexa [IOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1ada6
bubnunorexa LIOK
4.3 Paznoxenue 6enoro cBeTa B CIIEKTP 3 2 httns://m.edsoo.ru/7f41a4a6
Hroro mo pazgemny 15
Pa3nea 5. KBantoBble siBi1eHus
bubnunorexa LIOK
5.1 Hcnyckanue 1 NOTJIOLIEHUE CBETa AaTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 (CTpoetiiie aTOMHOIO A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6anoreka LIOK
5.3 SnepHble peakuuun 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBropnTenbHO-00001IaK01M i MOYJIb
6.1 IToBTOpEeHue 1 00001IEHNE COAEepKAHUS 9 9 bu6nuorexa [IOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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




HNOYPOYHOE IINIAHUPOBAHHUE

7 KIIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Jara nudposbIe
Tema ypoka Kontpoabnbie | IlpakTnyeckue op
n/n Bcero u3yuyeHusi ~ oOpa3oBaTe/ibHbIE
padoTbI padoTsI
pecypchbl
®usznka — HayKa O MPUPOJIE.
1 SIBneHus mpu y: bl df)mlimecm/le 1 Bubmmorera [IOK
PHPOAEL https://m.edsoo.ru/ff09f72a
SIBIICHHSI
MexanndecKue, TeIIOBEIE,
2 3JICKTPUYCCKUEC, MATHUTHBIC 1 bubmmorexa OK
p ’ ’ https://m.edsoo.ru/ff09f72a
CBETOBBIC, 3BYKOBBIC SIBIICHUS
3 ®du3nyecKue BeIMUUHBI U UX 1 bubmuorexa [IOK
U3MEpEeHHe https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "N3mepenne
4 TEMIIEpATyphl IPU TOMOILHU 1 1 bu6mmoreka [IOK
KUJKOCTHOTO TEPMOMETPA U https://m.edsoo.ru/ff09f72a
JaTYMKa TeMIlepaTypsl"
Kak ¢usnka u qpyrue ecTeCTBCHHBIS
HayKH U3Y4aloT IPUPOTY.
5 ECZI;CTBei[IZOHa ILLII)IZ MyeTOZ[ 1 bubmmorexa IIOK
o https://m.edsoo.ru/ff09f72a
no3Hanus. Onrcanue GU3NIECKUX
SIBJIEHUU C IIOMOILLIO MOJeIeH
VYpoxk-uccaenosanue "[Iposepka
P P R P bubmuorexa [IOK
6 TUIIOTE3bI: JAJILHOCTD IOJIETa 1 1

rapuka, NymeHHOro

https://m.edsoo.ru/ff09fe0a



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

TOPH30HTAIILHO, TEM OOJIbIIE, YEM
OoJtbIIie BhICOTA ITycKa"

Crpoenue BemiectBa. OMBITHI,

7 JIOKa3bIBAIOLIUE JUCKPETHOE bubmmorera [IOK
https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIeCTBA
8 JIBr>KeHME YaCTHII BEIICCTBA bubmmorexa LHOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «ONbITH O
9 HAOIIOIEHUIO TEIIIOBOTO bubmorexa HOK
https://m.edsoo.ru/ff0a013e
pacuIupeHus Tra3oBy
but6mmoreka [IOK
10 ArperaTHble COCTOSIHHSI BEIIECTBA httos://m.edsoo.ru/ff0a013e
B3anMocBs3b MeXKy CBOMCTBAMU
BEIIECTB B PA3HBIX arperaTHbhIX
1 COCTOSIHHUSIX U UX bu6moreka [IOK
ATOMHOMOJIEKYJIIPHBIM CTPOSHHEM. https://m.edsoo.ru/ff0a0378
OcCo0eHHOCTH arperaTHbIX
COCTOSTHHUM BOJIbI
MexaHn4eCcKOoe IBHKCHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBIDKEHUE
bub6mmoreka [IOK
13 Cropocts. EAuHHLB! CkopocTh https://m.edsoo.ru/ff0a079c
14 Pacder mytu u BpeMeHU IBMKCHUS bubmmorexa LOK
https://m.edsoo.ru/ff0a0ae4
HNuepuus. ?aKOH WHEPLHH. BuGmiorexa LIOK
15 B3aumopelicTBe TeN Kak MpUYMHA

N3MCHCHUSA CKOPOCTHU JABUKCHUS TCJI

https://m.edsoo.ru/ff0a0c10
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IImoTHOCTE BemiecTBa. Pacuetr Maccel

bu6moreka [IOK

16 1 00BEMA TeJIa 110 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopatopHag pabora
17 «On I; eJ‘II;HI/IeI:'IJ'IOTHOCTI/I TBEPIOTrO bubmorexa HOK
pea pA https://m.edsoo.ru/ff0a0fee
Tena»
18 Pemenne 3aga4 1mo Teme bu6moreka [IOK
"ITimorHOCTH BemecTsa" https://m.edsoo.ru/ff0al23c
Cuia Kak xapaKTepUCTHKA
19 B3aumozeicTeusa Ten. Cuiia Enbmiorexa HOK
A ' https://m.edsoo.ru/ff0al123c
ynpyroctu. 3akoH ['yka
JlabopaTtopHast pabota «3yyeHue
20 3aBUCUMOCTH PACTKCHUS bu6muoreka [IOK
(medopmariin) Ipy>KUHBI OT https://m.edsoo.ru/ff0al23c
TIPUJIOKEHHOU CHITBI»
but6mmoreka [IOK
21 S )
BreHue TAroTenns. Cuna TKecTn https://m.edsoo.ru/ff0al23c
CBsi3b MEXKIY CUJION TSKECTH U
22 Maccoil Tena. Bec tena. Pemenue Enbmiorexa HOK
o ' | https://m.edsoo.ru/ff0a1778
3a1ay4 o teme "Cria TsKecTh
CI/IJ'Ia TAXKCECCTHU HA UX IJIaHCTAaX.
23 dusnueckue xa alzjfeyr UCTUKHU bubmorexa [JOK
p p https://m.edsoo.ru/ff0a1502
[JIAHET
but6mmoreka [IOK
24 5t )
3MepeHue C. JIuHaMOMETp https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocth bubmorexa [JOK

https://m.edsoo.ru/ff0al778
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Crnoxxenue ABYX CHUJI, HAITPaBJICHHBIX

26 10 OJTHOM IIPSIMO¥t bubmorera [JOK
T HpAoR: https://m.eds00.ru/ff0ala70
PaBHOpelicTBYIOIIAs CHIT
7 Pemenue 3asau 1o teme but6mmoreka [IOK
"PaBHOnelicTBYrOIIAsA CHT” https://m.edsoo.ru/ff0ala70
TpeHue CKONBKEHUS U TPSCHUE
28 oKos1. TpeHne B mpupoae u bubnnorexa [JOK
P PHp https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopatopHas pabora «3yuenue
3aBUCUMOCTH CHJIBI TPEHUS
29 CKOJIBKEHHS OT CUJIbI TaBJICHUS U bubmorexa HOK
https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAIOITIXCS
ITIOBEPXHOCTEW»
30 Pemenue 3a1au Ha onpeneneHue bubmuorexa [IOK
PaBHOAECHCTBYIOIIEH CHJITBI https://m.edsoo.ru/ff0alcc8
Pemenue 3anau o remam: «Bec
31 tenay, «I'papuueckoe n3odbpaxenue bu6mmoreka [IOK
cuny, «Cuian», https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOIIAS CHIT»
KonTtponsHas paboTa mo temam:
«MexaHM4YeCKOe JBIKECHUCY,
bu6mmoreka LIOK
32 «Macca, II0THOCTBY, «Bec Tenay,
https://m.edsoo.ru/ff0alcc8
«I"padmueckoe N300pakeHHUE CHID»,
«Cubi»
33 Hasnenne. CriocoObl yMEHBIIICHUS 1 bu6mmoreka [IOK

YBCIMYCHHUA NJABJICHUA

https://m.edsoo.ru/ff0a20a6
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JlaBnenue raza. 3aBUCHMOCTb

34 aBJIEHMS raza oT 00béMa bubnmorexa LHOK
A ’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua naBieHNUS TBEPABIMHU
35 TeJ'II;.MHI/I >K§ KOCTIMH U l11")Z;L331MI/1 Enbmiorexa HOK
>, UL ’ https://m.edsoo.ru/ff0a25b0
3akoH Ilackansa
JlaBieHue B )KUIKOCTH U rase,
36 BBI3BAHHOE JE€HCTBUEM CHIIBI Eubmorexa I{OK
A https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemenue 3agau no reme «/laBnenue bubmuorexa [IOK
B )KMIAKOCTH U rase. 3axoH llackaisy https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobmaromecs cocyp! https://m.edsoo.ru/ff0a2970
39 T'unpasnuueckuii mpecc bubmorexa [JOK
AP P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopmHeBoi bu6nuorexa [IOK
SKUIKOCTHBEIM HAcocC https://m.edsoo.ru/ff0a3136
Atmocdepa 3emin. [Tpuannel
CVIL[ECTBOBAaHMUS BO3 HOH
41 o?:noqm/l 3emitu 3§B};IH(-)II/IMOCTI) bubmmorexa [JOK
' https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOTOo aBICHUS OT BBICOTHI
HaJ YpOBHEM MOps
42 Bec Bo3ayxa. ATmMochepHoe bu6nmnoreka [IOK
JaBJICHUEC https://m.edsoo.ru/ff0a2b5a
43 N3mepenune arMmochepHOro bu6mmoreka [IOK

nasienust. Oneit Toppuueniu

https://m.edsoo.ru/ff0a2da8
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3aBUCUMOCTB aTMOC(HEPHOTO

44 aBJICHUS OT BBICOTHI HQ, OBHEM bubmiorexa HOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 BapomeTtp-anepoua. AtmochepHoe bu6mmoreka [IOK
JIaBJICHUE Ha PA3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3agad mo teme " bu6moreka [IOK
AtmocdepHoe naBienue" https://m.edsoo.ru/ff0a2fc4
JlelicTBUE KUIKOCTH U Ta3a Ha
47 MOrPY>KEHHOE B HUX TEJO bubmorera [JOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTopHast pabota
48 «OrnpesieneHne BbITAIKUBAOLIEH bu6nmorexa [IOK
CHUJIbI, IEMCTBYIOLLEH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHJIKOCTh
JlaGopaTopHast paboTa 1mo Teme
«HccnenoBanye 3aBUCUMOCTH Beca
49 Tella B BOJE OT 00BbEMaA bubmorexa [IOK
a N https://m.edsoo.ru/ff0a3514
MOTPYKEHHOH B )KUJIKOCTh YACTH
Tea»
bubmunorexa [JOK
50 IIn
apamme et https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota
"KoHcTpyHpoBaHHUEe apeoMeTpa HIIH
51 KOHC o (I))BaHI/Ie J'IOpKI/I u ’ bubmmorexa OK
PyHp . 8 https://m.edsoo.ru/ff0a3a96
omnpeneneHue eé
Ipy30M0AbEMHOCTH"
59 Pemienne 3aga4 mo temam: Bbu6moreka [JOK

«IInaBanue cymnos.

https://m.edsoo.ru/ff0a3654
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BosnyxonnaBanuey, «/laBienue
TBEPJBIX TEJ, )KUIKOCTEH U Ta30B»

Konrtponsnas pabota mmo teme

bu6mmoreka [IOK

53
«I[aBHeHHf TBEPABIX TEI, https://m.edsoo.ru/ff0a3654
YKUIKOCTEH U Ta30B»

but6mmoreka [IOK
4 M

> exaiieckas pabota https://m edso0.ru/ff0a382

bub6mmoreka [IOK

55 M .E

OHIHOCTD. EAUTHITHE! MOTHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenoBanue "Pacuér
56 MOIIHOCTH, Pa3BUBAEMOM MTPH 1 bubmmorexa LIOK
1OCTHL P | P https://m.edsoo.ru/ff0a3f82
oIbEME IO JICCTHUTIE

57 IIpocteie MexaHu3MBbl. Phruar. bu6muoreka [IOK
PaBHOBecue cui Ha peluare https://m.edsoo.ru/ff0a3f82
Perdaru B TexHUKe, OBITY ¥ TIPUPOJIE.

58 JlaboparopHas paboTa 05 bu6mmoreka [IOK
«MccnemoBanue yCaoBuin ' https://m.edsoo.ru/ff0a478e
pPaBHOBECHSI pbluara
Pemenue 3agad mo teme «Y cIIoBHs bubmuorexa [IOK

59
PaBHOBECHS pblYara» https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neicTeus

60 mexaHusMma. JlaboparopHas pabota 05 bu6muoreka [IOK
«3mepenue KII/ nHakinoHHO#M ' https://m.edsoo.ru/ff0a48a6
MIJIOCKOCTH

61 Pemenne 3ama4 mo teme "Pabora, bubmuotexa [JOK

moiHocTs, KITT"

https://m.edsoo.ru/ff0a4c48
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Mexannueckast OHEPIus.

62 Kunerndaeckast u moTeHIIMaIbHAS 1 bubmorera [JOK
1 https://m.eds00.ru/ff0a4252
SHEPTUst

63 3aKOH COXpaHEHHUsI MEXaHUYECKOU 1 bubnuorexa [JOK
SHEpPruu https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT IO TEME
"JKCcrepUMEHTAIBHOE OIIpEIETICHUE

64 W3MEHEHUSI KHHETUYECKOU 1 1 1 but6mmoreka [IOK
NOTCHIUAJILHOW SHEPTUH IIPU https://m.edsoo.ru/ff0a4360
CKaTBHIBAHHMH TeJIa TT0 HAKJIOHHOU
IJI0OCKOCTH"

65 KontponsHas pabota o teme 1 bu6nmorexa [IOK
«PaboTa 1 MOIIHOCTb. DHEPTUS» https://m.edsoo.ru/ff0a4360
PesepsHelit ypok. Pabota ¢

66 TEKCTaMu 110 TeMe "MeXaHHUeCKoe 1 bubmmorexa LOK

| https://m.edsoo.ru/ff0adee6
JIBIDKCHUE
PesepBHbIit ypok. PaGora ¢
67 TeKCEaMI/I n(zlieMe "JlaBiIeHHE 1 bubmorera [JOK
< . " https://m.edsoo.ru/ffOa4ffe
TBEPJBIX TEN, )KUIKOCTEH 1 Ta30B
PesepBHblit ypok. Pabora ¢
P P " bu6nmnoreka [IOK
68 TekctaMu 1o Teme "Pabora. 1
https://m.edsoo.ru/ff0adffe
MomnocTts. DHeprus”
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME
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8 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne aTta nudpoBLie
Tema ypoka Konrpoabusie | IlpakTnuyeckue A p
n/n Bceero H3y4YeHHsi ~ oOpa3oBaTe/ibHbIE
padoTbI padoTbl
pecypchbl
OCHOBHBIE TIOJIOKECHHS
MOJIEKYJIIPHO-KNHETUYECKON bu6nuorexa [LIOK
1 1
TEOPUHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJICKYIT 1 bubamorexa [IOK
p p Y https://m.edsoo.ru/ff0a5256
Mogaenu TBEPIOTO, KUIKOTO U
3 ra3zoo0 a3HOI:“O COCTOSTHUI 1 bubmmorera [IOK
P https://m.edsoo.ru/ff0a540e
BEIIECTBa
OObscHeHne CBOMCTB TBEPAOTO,
XKHUIKOTO U Ta3000pa3HOTO
4 COCTOSIHHMI BEIIeCTBA HA OCHOBE 1 bubmmorexa [IOK
. = https://m.edso00.ru/ff0a5256
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOUN Teopuun
5 Kpucrannmaeckue u amopdusie 1 bu6nmnoreka [IOK
Tena https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTb. 1 bu6muoreka [IOK
IloBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacupeHue u cxaTue 1 bubamorexa [IOK
P p https://m.edsoo.ru/ff0a5a26
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Temnepatypa. CBs3b TeMIIEpaTypbl

8 CO CKOPOCTBIO TEIUIOBOTO JIBMKCHUS bubnmorexa LHOK
https://m.edsoo.ru/ff0a5a26
YaCTHI]

9 Buytpennsis sneprus. CriocoOsl bu6mmoreka [IOK
M3MEHEHUs1 BHYTPEHHEN SHEprun https://m.edsoo.ru/ff0a5c60

but6mmoreka [IOK

10 Bujet Temionepe A https://m.eds00.ru/ff0a6412
VYpoxk-konpepenuus "[IpakTnueckoe

11 HCTIOJIb30BAHUE TETIOBBIX CBOMCTB but6mmoreka [IOK
BENIECTB U MAaTEPHUAJIOB B IENSAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KonuuectBo TEIOTHL. Y iebHas bubmuorexa [JOK
TEMJIOEMKOCTh https://m.edso00.ru/ff0a6976
YpaBHEHHE TEIIOBOTO OanaHca.

13 TemmooOMeH 1 TeIIoBOE bubmmorexa LOK

https://m.edsoo.ru/ff0a7088
paBHOBecCHE
JlaGopaTopHas pabora

14 "HccienoBaHue IBICHUS bu6mmoreka [IOK
TEII000MEHA MPU CMENTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOHOU U Topsiued BOABI"

PacdeT xonmyecTBa TETUIOTHI,

15 HEO0OXOIUMOTO JIJIsl HATPEBAHUS but6mmoreka [IOK
TeJa ¥ BBIIEISIEMOTO UM MPU https://m.edsoo.ru/ff0a6a98
OXJIAXKICHUH
JlaGoparopnast pabota ) BuGmorexa LIOK

16 "OnpeneneHue yaeabHOU

TEIJIOEMKOCTH BellecTa"

https://m.edsoo.ru/ff0a6bb0
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DHeprus ToruBa. Y ieabHas

bu6moreka [IOK

17
TEIJIOTa CTOPAHUS https://m.edsoo.ru/ff0a7b5a
IInaBieHue u oTBEpACBAHNE
18 KPUCTAJNINYECKUX TeJl. Y AeIbHas bubmorexa HOK
p ghda https://m.edsoo.ru/ff0a71d2
TEIUIOTA ILIABIIEHUS
JIaGoparopnas pabora
19 "On Ie) GJII:)HI/Iep €JIbHOU TEIUIOTHI bubnnorexa [JOK
ped yf https://m.edsoo.ru/ff0a72fe
IUIABJICHUS JIbIA
20 [Tapoobpa3zoBaHue U KOHACHCALUS. bubmmorexa [LIOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y nensHas Temwiora
mapoo0pa3’oBaHusI U KOHIEHCAIUH.
21 3a§I/ICI/I1€100TL TEMIIEpPAT . Bl : bubmmorexa [JOK
patyp https://m.edsoo.ru/ff0a786¢
KHUIICHUS OT aTMOC(EPHOTO
JTaBJICHUS
Braxxnocts Bo3nyxa. JlabopaTopHas
9 pabota "Onpenenenue bu6mmoreka [IOK
OTHOCHUTEJIBbHOM BJIA)KHOCTHU https://m.edsoo.ru/ff0a7628
BO3ayxa"
Pemenue 3agau Ha onpeneneHue bu6mmoreka [IOK
23
BJI&JKHOCTH BO3JyXa https://m.edsoo.ru/ff0a7628
[TpuHIUTIEI pabOTHI TETIIIOBBIX
24 puraresueil. [laposas TypOuHa bubmmorexa [JOK
A - 11ap P ’ https://m.edsoo.ru/ff0a7628
JlBuraTenb BHYTPEHHETO CTOPAHMS
KIIZI TenoBoro aBurarens.
bu6mmoreka LIOK
25 TennoBrle ABUTATENIN U 3allUTA

OKpY’KaroIlei cpebl

https://m.edsoo.ru/ff0a7c7c
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3aKOH COXpaHEHUS U MPEBPALLICHUS

bu6moreka [IOK

26
SHEPTHH B TEIUIOBBIX ITpolieccax https://m.edsoo.ru/ff0a7628
[ToaroToBka Kk KOHTPOJIBHOM paboTe
7 1o TeMe "TerioBbie SABICHUS. but6mmoreka [IOK
M3meHeHue arperaTHbIX COCTOSHUI https://m.edsoo.ru/ff0a83f2
BelecTna"
KonTponbHas pabora no teme
28 "TemnoBble siBieHUs. VI3MeHnenue bubmmorera [IOK
s " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUM BEUIECTBA
29 Onektpusanus Ten. /[a pona bu6nmoreka [IOK
BJIEKTPUYECKHX 3aps0B https://m.edsoo.ru/ff0a86ae
Ypoxk-uccienoBaHue
30 "DneKkTpuszanus Tea uH uen u bubmmorexa [IOK
prail i[yKu https://m.edsoo.ru/ff0a86ae
MIPU COPUKOCHOBEHUH
31 B3anmoneiicTBue 3apsoKEHHBIX TEII. bu6mmoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEeKTPUUYECKOE TOJe.
32 HanpsxeHHOCTB 3JIEKTpUYECKOro bu6nmoreka [IOK
nosst. [IpuHuun cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TMOJIEH
Hocurenu snekTpuyeckux 3apsijios.
33 DnemeHTapHbIH 3apsaa. CTpoeHue bubmmorexa LIOK
p pAAL- 1P https://m.edsoo.ru/ff0a8a0a
aToMa
34 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpaHEHUs dJIEKTPUIECKOT0 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3aga4 Ha IpUMEHEHNE bubmuoreka [IOK

CBOMCTB QJICKTPHUUYCCKUX 3apAT0B

https://m.edsoo.ru/ff0a90cc
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DJIEKTPUYECKUH TOK, YCIOBUS €0

36 CymiecTBOBaHUs. VICTOUHUKHN bubmorera [JOK
ym ' https://m.edsoo.ru/ff0a95a4
ANEKTPUIECKOTO TOKA
37 JleHicTBUS SIIEKTPUYECKOT0 TOKA bubmorexa [IOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "Jleiicteue
38 ANEKTPUICCKOTO OIS Ha 1 bubmorera [JOK
P ) https://m.eds00.ru/ff0ag6b2
MIPOBOJHUKY H TUIICKTPUKH

39 DNEeKTpUYECKHUM TOK B METaJlJIax, bubnuorexa [JOK
JKUJIKOCTSIX M ra3ax https://m.edsoo.ru/ff0a9838

40 DnekTpuyecKas 1enb 1 e€ bu6mmoreka [IOK
COCTAaBHBIE YaCTH https://m.edsoo.ru/ff0a96b2
Cuna Toka. JJaboparopHnas pabota

41 "U3mepeHue u peryaupoBaHUe CHITBI 0.5 bubmmorexa OK

| P PETYIHP ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOE HANPSKEHHE.

42 BonbstmeTp. JlabopaTopHas paborta 05 bu6mmoreka [IOK
"U3mepenue u peryaupoBaHue ' https://m.edsoo.ru/ff0a9el4
HanpsHKeHus"

CornpoTuBIIeHHE POBOTHUKA.
43 b GJII)I:HOGD com OTEBJIe})IIHe bubmmorexa [IOK
A P https://m.edsoo.ru/ff0aa738
BeIIECTBA
JlabopartopHnast pabota
"3aBUCUMOCTb JIEKTPUUECKOTO
but6mmoreka [IOK
44 CONPOTHUBJICHUS ITPOBOJIHUKA OT €ro 1

JUIMHBI, IJIOLIA/IA [TOTIEPEYHOI0
CE4eHHUs U MaTepuana"

https://m.edsoo.ru/ff0aa738
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3aBHCHUMOCTH CHIIBI TOKA OT

45 HanpspkeHus. 3akod OMa s bubmorera [JOK
p ' A https://m.edsoo.ru/ff0aad44a
y4acTKa Lenu
JlaGopaTopnast pabora
"UccnenoBanue 3aBUCUMOCTH CHITBI
46 TOKa, U, €ro 4epe3 pe3nucTop, oT bubmmorexa OK
> Y pe3p P> https://m.edsoo.ru/ff0aa04e
COTIPOTHUBJICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”

47 [TocnenoBarenbHOE U apaJuIeIbHOE but6mmoreka [IOK
COEJIMHEHUS MMPOBOTHUKOB https://m.edsoo.ru/ff0a96b2
Jlabopartopnast pa6ota "IIpoBepka

48 IIpaBUJIa CIIOKEHUS HAIIPSIKEHUN bu6nmorexa [IOK
IIPU [IOCJIEI0BATEIEHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"

Jlabopartopnas padota "IIpoBepka

49 IIpaBUJjIa JJIs CHJIbI TOKA NIPU bu6nuorexa [IOK
MapajyIeIbHOM COECIUHEHUU https://m.edsoo.ru/ff0aadle
pe3ucTopos”

Pemienue 3aga4 Ha npuMEeHEeHUE
50 3akoHa OMa U1 pa3IngHOro bubnmorexa LHOK
P https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS TIPOBOIHUKOB
Pabota n MomHoOCTh
51 AJIEKTPUIECKOTO TOKA. 3aKOH bubmmorexa [JOK
P ) https://m.edsoo.ru/ff0ab124
Hxoynsa-Jlenma
JlaGoparopnast pabota
" paTopHI P bubmuorexa [IOK
52 Onpenenenue padOThl U MOIIIHOCTH

3IEKTPUYECKOTO ToKa"

https://m.edsoo.ru/ff0ab3e0
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DneKTpuYecKre nenu u
MOTPEOUTENH DIIEKTPUUECKON

bubmuorexa [JOK

53
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBKa K KOHTPOJIBHOM padboTe
1o TeMe "DIIEKTPUUYECKHUE 3aPSIIbL.
54 3apspKeHHBIC TEJIa B UX bubmorera [JOK
p . . https://m.edsoo.ru/ff0abd2c
B3auMoaciicTBuUsA. [ToCTOSHHBIN
ANEKTpUYECKUi TOK"
KoHnTtponbHas paboTa o Teme
"DneKkTpruyecKue 3apsabl.
55 3apspKeHHBIC Tella U UX bubmorera [JOK
p . . https://m.edsoo.ru/ff0abea8
B3auMocicTBuUs. [ToCTOSTHHBIN
AIEKTPUYECKUN TOK"
56 [TocTosiHHBIE MAarHUTBI, KX bubmuorexa [IOK
B3auMOJcHCTBHE https://m.edsoo.ru/ff0abea8
57 VYpok-uccnenosanue "N3yyenue 1 bubmuotexa [JOK
MOJICH ITOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTtHoe noje. MarHuTHOE moJie
58 3eMIIM M €ro 3HaYCHUE IS KU3HU bubmorera [JOK
https://m.edsoo.ru/ff0acOba
Ha 3emuiie
OmnsIT Opcrena. MarautHoe 1oiie
59 3JICKTPHYECKOr0 TOKa MarHuTHoe bubmmorexa OK
P https://m.edsoo.ru/ff0ac1d2
0JI€ KaTYIIKH C TOKOM
[TpuMeHeHne JIEeKTPOMATHUTOB B
60 texHuke. Jlaboparopuas pabota 05 bu6muoreka [IOK

"N3yueHue nercTBUsI MAarHUTHOTO
I0JIS1 HA MPOBOJIHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a
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DIEeKTPOABUTATENH ITOCTOTHHOTO
Toka. cmonb3oBaHue

3JIEKTPOJBUTATENECH B TEXHUYECKUX

61 CTPOICTBAX U HA TPAHCIIOPTE bubmorexa [IOK
yerp p pTe. https://m.edsoo.ru/ff0ac86¢c
JlaGopaTopnas pabora
"KoHcTpynpoBaHue U U3ydeHUE
paboOTHI JIEKTPOABUTATEIS "
Onpitel @apases. 3aKoH
62 SJIEKTPOMATHUTHOM UHAYKIIUU bubmorexa [IOK
P K ' https://m.edsoo.ru/ff0ac86¢c
[TpaBuiio Jlenna
OnektporeHeparop. CriocoObl
HOJIYYCHUS JIEKTPUIECKON
63 DHE yrqnn DJIeKT T(1))CT21H WU Ha Eubmmorexa ITOK
prit. p H https://m.edsoo.ru/ff0ac86¢c
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUH
[ToaroToBka K KOHTPOJILHOM padboTe
64 1o TeMe "DIEKTPUUECKUE U bubmorexa [IOK
P | https://m.edsoo.ru/ff0ac86¢
MarHUTHBIE SBJICHUS
KoHnTtponbHas paboTa o teme
65 "DIEKTPUYECKUE U MATHUTHEIE bubnmorexa LIOK
p" https://m.edsoo.ru/ff0ach14
SIBIICHUS
PesepBusblii ypok. PaboTa ¢
66 TeKCTpaMH ngl;eMe "TemnoBele bubnnorexa LIOK
" https://m.edsoo.ru/ff0acc5e
SIBJICHUS
PesepBusblii ypok. Pabora ¢
P P " . bu6mmoreka [JOK
67 Tekctamu 1o TeMe "T10CTOIHHBII

ANEKTPUYECKUH TOK"

https://m.edsoo.ru/ff0acdc6
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PeseprubIii ypok. PaGora ¢

but6mmoreka [IOK

"M 1
68 TCKCTaMI'/'I 1o TeMe "MarauTHele https://m.edsoo.ru/ff0ac86¢c
SIBIICHUS
OBLIEE KOJIMYECTBO YACOB I10 68 14.5

[TPOTPAMME



https://m.edsoo.ru/ff0ac86c

9 KJIACC

KoaunuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero U3yuYeHHsi  oOpa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl

1 MexaHHYeCKOe ABHMKCHHE. 1 bubnunorexa LIOK
MarepuanbHas TOUKa https://m.edsoo.ru/ff0ad474

9 Cucrema orcueta. OTHOCUTEILHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOTO JIBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITpsAMONIMHEITHOE 1 bubnmnoreka [JOK
NBIDKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHENHOE

4 BrkeHue. CpeHsIsl U MTHOBEHHast 1 buoamorera LOK
o - -pel https://m.edsoo.ru/ff0ad474
CKOPOCTh

5 [IpssmMosiMHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBHKEHHE. Y CKOpEeHUe https://m.edsoo.ru/ff0ad8d4
CxopocTh IPSIMOJIMHEHHOTO

6 ABHOYCKOPEHHOT'O JIBH)KCHHUS 1 bubmmorexa [IOK
P yerop a ' https://m.edsoo.ru/ff0ad474
I'paduk ckopoctu
JlaGopaTopHast pabota

; "OnpeneneHue yCKOpeHus Teja npu 1 1 bubnuotexa [IOK
PaBHOYCKOPEHHOM JBH>KEHUU T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM T10cKOCTH"

3 CBoOoauoe magenne teir. OnbITh 1 bu6nunorexa [IOK
lanunes https://m.edsoo.ru/ff0ad474

9 PaBHOMEpHOE ABMXKEHUE TIO 1 bubnmoreka [JOK

okpyxHoctH. [leproa u yactora

https://m.edsoo.ru/ff0ael76



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

obOpamienus. JIunelinas u yrioBas

CKOPOCTH
10 LlenTpocTpeMuTEILHOE YCKOPEHUE brbmiorexa LIOK
pocIp yerop https://m.edsoo.ru/ff0ad474
11 [lepBeiii 3akon HptoTona. Bektop bubnuorexa [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroTOHA. bubnmorexa LIOK
12 .
PaBHOpelicTByIOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tperunii 3akoH HproTOHA. bubnnorexa [IOK
Cynepno3unust Cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4y Ha npuMeHEHUE bu6nunoreka [IOK
3akOoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6nunorexa [IOK
15 Cuna ynpyrocru. 3axow I'yka https://m.edsoo.ru/ff0aeca?
Pemrenne 3amau mo reme «Cuita bubnunorexa LIOK
16
YOPYTrOCTH https://m.edsoo.ru/ff0ae612
JlaGopaTopHas pabota
17 «On IZ CHI;HHCI))KeCTKOCTI/I brbmrorexa LIOK
et https://m.edsoo.ru/ff0aee28
MIPY>KUHBDY
bu6mmoreka [IOK
1
8 Cua Tperms https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuna bu6mmoreka [IOK
TPEHU» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "Omnpeneneuue kod3pdurrienra brbmiorexa LIOK

TPEHUS CKOJIbKEeHUs"

https://m.edsoo.ru/ff0af8be
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Pemrenue 3agad mo teMe "3aKOHEBI

bub6mmoreka [IOK
21 HrroTona. Cuia octh. Cuna
" YipyT https://m.edsoo.ru/ffOafb8e
TPEHHUS
Cuna TSOKeCTH M 3aKOH BCEMHPHOTO
22 TATOTEHH. Y CKOpEHHE CBOOOIHOTO bubmorexa LOK
’ p g https://m.edsoo.ru/ff0af044
nagecHus
Ypok-koHpepeHius "I BUKeHHE TEI
23 B(E)K r S)BIETEI I/IOHHI[OFO eHTpa bubmorexa LHOK
pyrip . HEHTP https://m.edsoo.ru/ff0ae612
(Conueunas cucrema). ["anmaktuxu"
Pemenue 3aga4q mo reme "Cua
24 TSKECTH U 3aKOH BCEMHUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHHS
o5 IlepBas kocMu4ecKas CKOPOCTb. bubnnoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHOW TOUKH.
AOGCOTIOTHO TBEPIOE TETIO.
26 PaBHOBecue TBEpAOTO TEMHA C bubmorera [JOK
. . pA https://m.edsoo.ru/ffOafe36
3aKpETIEHHONW OChIO BPAILICHUS.
MowmenT cuibl. LleHTp TshxecTn
PaBHOBecue MaTepuanbHOM TOUKH.
AOGCOTIOTHO TBEPIOE TETO.
27 PaBHOBecue TBEPIOTO TENA C bubmmorexa [IOK
. N p https://m.edsoo.ru/ff0ae612
3aKpeIIEHHON OChIO BpAIICHHUS.
MowmenT cuibl. LieHTp TshxecTn
28 Pemenue 3agad no reme "MomeHT bubmuorexa [IOK

cuibl. LleHTp TsxecTn"

https://m.edsoo.ru/ffOb02b4
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[ToaroToBka K KOHTPOJIBLHOM paboTe

29 1o Teme "MexaHn4ecKoe ABUKCHUE Brbmorexa LIOK
' Koe ' https://m.eds00.ru/ff0b0408
B3aumoperictBue Ten
KonTponbhas pabora 1o teme
30 "MexaHU4YecKoe IBIKEHUE bubmmorexa [JOK
N 8 ) ) https://m.edsoo.ru/ffOb06ec
BsaunMoneiicTBue Te
Nmmynse Tena. UMITynsC cuitbl.

31 3aKOH COXpaHEHHUs UMITYJIbCa. bubmuoreka [IOK
Yrpyroe u HeEynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMO/ICHCTBUE
Pemenne 3aa4 mo teme "3akoH bu6nunorexa LIOK

32
COXpaHEHMs UMITyJbca" https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepenius "PeakTuBHOE bubnuorexa [IOK
JBUKEHUE B IIPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0ae612

but6mmoreka [IOK

34 Mexanudeckasi paboTa 1 MOITHOCTb https://m.edsoo.ru/ff0b0ag4

35 Pabota cuibl TSKECTH, CHITBI but6mmoreka [IOK
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTopHas pabota
«OmnpeneneHue paboOThI CHIIBI TPEHUS bubnnoreka [JOK

36
IIPY PABHOMEPHOM JIBH)KEHUH TeEJIa https://m.edsoo.ru/ff0b0db8
110 TOPU30HTAIBHOM MOBEPXHOCTH

37 CBsi3b 3HEPrUM U PabOTHI. bubnmoreka [JOK
[ToreHmanbHas 3HEprust https://m.edsoo.ru/ffOb0db8
Kunernueckas sneprus. Teopema o bubnnorexa [IOK

38 .

KUHETUYECKON DHEPTUU https://m.edso0.ru/ff0b0c32

39 3aK0H COXpaHEHUS YHEPTUH B bubnmnoreka [JOK

MEXaHHUKE

https://m.edsoo.ru/ffOb0db8
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40 JlaboparopHas pabota «3yuenue bubnmoreka [JOK
3aKOHA COXPAHEHHS YHEPTUN https://m.edsoo.ru/ff0b12fe

41 KomnebaTeapbHOE IBHIKCHHUE U €r0 bubnuorexa [IOK
XapaKTEPUCTUKH https://m.edsoo.ru/ffOb1858
3aryxaromue KojaeoaHusl.

42 BBIIZX K :-I[-IHble KoJIeOaHMs bubmmorexa LIOK

e ' https://m.edso0.ru/f0b20f0
Pesonanc

43 MareMaTH4eCKUil ¥ PYKUHHBIN bubnnorexa [IOK
MAasiTHUKHU https://m.edsoo.ru/ff0b0db8
Ypoxk-uccienoBanue «3aBUCUMOCTb

44 repuoJia KoJieOaHui OT )KECTKOCTH bubmorera [JOK

pHod https://m.edsoo.ru/ff0b197a
MIPY>XKUHBI U MACCHI TPy3a»

45 [IpeBpatienue 3Hepruu npu bubnmoreka [JOK
MEXaHHYCCKUX KOJICOaHUIX https://m.edsoo.ru/ff0b0db8
JlaGopaTopHast pabota

46 «On Ie)t CJII;HI/IGI‘)-IaCTOTBI Y TIepuojia bubmorexa LIOK

peA . pHO https://m.edsoo.ru/ffOblaec
KoJe0aHul PY>KUHHOTO MasiTHHKA
JlabopaTtopHas padota «IIpoBepka

47 HE3aBUCHUMOCTH TIEpHOJIa KOJeOaHmit bu6nuorexa LIOK
rpy3a, MOABELUIEHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
MAacChI Tpy3a»

Mexanndeckue BoHbI. CBOICTBA
48 MexaHn4deckux BoyH. [IponoapHbIe 1 Bubmmorexa [IOK
pod https://m.edsoo.ru/ffob21fe
TTOTICPEYHBIC BOJIHBI
Vpoxk-koHbepennus "MexaHuueckue
P (b.. pet bubmuorexa [IOK
49 BOJIHBI B TBEPJIOM TEJIE.

CelicMuuyecKkue BOJIHEI"

https://m.edsoo.ru/ffOblaec
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3Byk. PactipocTpanenue u

bubmuorexa [IOK

50
OTpaKEHUE 3BYKa https://m.edsoo.ru/ffOblaec
Ypok-uccnenosanue "Habmogenue
51 3aBUCHMOCTH BBICOTHI 3BYKa OT bubmmorexa [IOK
" e https://m.edsoo.ru/ffOblaec
YaCTOTBI
59 I'pomMKoOCTb 3ByKa U BBICOTA TOHA. bubmmorexa LIOK
AKyCTHYECKHI pe30HaHC https://m.edsoo.ru/ffOblaec
Ypok-koHpepeHus "YIbpTpa3ByK U bubmuorexa [IOK
53 "
UH(Pa3BYK B IPUPOJIE U TEXHUKE https://m.edsoo.ru/ffOb23ca
[ToaroToBKa K KOHTPOJIBHOM paboTe
54 1o Teme "3aKOHbI COXpaHEHUS bubmorera [JOK
P ' https://m. edso0.ru/ff0b25f0
Mexannueckue KoineOaHusi U BOJTHBI"
KonTponbhas pabota o teme
55 "3aKOHBI COXpaHEHUS bubmorexa LIOK
P ) https://m.edsoo.ru/ff0b25f0
Mexanndeckue KojieOaHusi U BOJHBI"
56 DJIEeKTPOMArHuTHOE TOJIE. bubnnoreka [IOK
ONEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH bubamorexa [JOK
P https://m.eds00.ru/ff0b25f0
VYpoxk-konpepenuus "lkana
58 3JIEKTPOMATHUTHBIX BOJIH. bubnuorexa [IOK
Hcnonb3oBaHue 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJI COTOBOM CBsA3U"
VYpok-uccnenopanue "Nzyuenue
P . 7 bubnmoreka [JOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C

MOMOILIBI0 MOOMIIBHOTO Tenedona"

https://m.edsoo.ru/ffOb2c6c¢
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Pemenue 3agau Ha onpenencHue

60 YaCTOTHI U JIJIUHBI bubmorexa [JOK
JUTHHBL https://m.eds00.ru/ff0b25f0
ANEKTPOMArHUTHOW BOJTHBI
DneKTpoMarHuTHas MPUPOIa CBETA.
61 Cko OI()JTB CBeTa Boml:ogble bubmorexa LIOK
P ' https://m.edsoo.ru/ff0b31d0
CBOICTBa cBeTa
Hcrounuku ceera. [IpsamonuneitHoe
62 aCIpOCTpaHEHHUE CBETA. 3aTMECHHUS bubmmorexa [IOK
pactpoctp ' https://m.edsoo.ru/ffOb3658
Connua u JIynsl
3aKOH OTpa)X€HUs CBETa. 3epKaia.
63 Pemrenne 3a1a4 Ha IpUMEHEHNE bubmorexa OK
P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPaXCHHUS CBETA
64 [Ipenomiienue cBeta. 3akoH bubnnoreka [IOK
MIPEJIOMJICHHUSI CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHUE
65 cBeta. Mcnoiap30BaHue MOJHOTO bubnuorexa [IOK
BHYTPEHHETO OTPaXKEHHs B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOJIAX
JlaGopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTH yTJia
66 MIPEJIOMJICHUSI CBETOBOTO JTy4ya OT bubmmorexa [IOK
P ,},’q https://m.edsoo.ru/ff0b3c5c
yria majieHus: Ha TpaHuIie "BO3ayX-
crexso""
Ypok-koHbepeHus
"Ucnonp30BaHue MOTHOTO
bu6nunorexa LIOK
67 BHYTPEHHEIO OTPAXKCHMUSL:

CBETOBOJIBI, OITHKOBOJIOKOHHAS
CBSI3L"

https://m.edsoo.ru/ffOb3c5c
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bu6nmoreka [IOK

68 J .0
HH3BL THHECCIA CHILA JTHISH https://m.edsoo.ru/ffOb3f2c
bubmuorexa [IOK
n .
69 OCTPOCHHE N300paXKEHUH B THH3AX htts://m.edsoo.ru/ffob4dda
JlaGopatopHas paboTa
70 "Onpenenenue GOKycHOTO bubnmoreka [JOK
pacCTOSIHUA W ONITHYECKON CHJITBI https://m.edsoo.ru/ff0b4206
cobuparomieit TMH3bI"
71 Ypok-koHpepeHmus "OnTuaeckue bu6muoteka LIOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
7 ['ma3 kak onruyeckas cCUCTEMa. bubmuorexa [IOK
3peHue https://m.edsoo.ru/ffOb4684
73 Ypoxk-koubepennus "JledexTs bubmmoreka [JOK
3penusi. Kak coxpanuts 3penue" https://m.edsoo.ru/ff0b4684
Paznoxenne 6emoro cBeTa B CIEKTP.
OmeiTel HetoToHa. CrioxeHue bubnuoreka [IOK
74
CIIEKTpaJbHbIX LIBETOB. [Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTopHas padota "OnbITHI TIO
Pa3IoKEeHUI0 OEJIOro CBeTa B CIIEKTP
75 Y BOCHPUATHUIO [[BETA MPEIMETOB MIPU brbmmorexa LIOK
P i pedl P https://m.edsoo.ru/ffOcOe2a
WX HaOJTIOJCHUH Yepe3 IBETOBbIC
bunpTpH"
VYpoxk-npaktukym "BosiHOBBIE
76 CBOICTBA CBETA: JUCIIEPCUS bubmorexa IOK
' Pt . https://m.edsoo.ru/ff0b4684
uHTEpPEPEHIU U TUPPaAKIUI
77 OmnbiTel Pe3epdopaa u mmanerapHas bubnmoreka [JOK

MOJ€EJIb aTOMa

https://m.edsoo.ru/ff0c12a8
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[Toctynatel bopa. Monens atoma

bubmuorexa [IOK

78
bopa https://m.edsoo.ru/ff0b4684
Hcnyckanue u morjaonieHue cBeTa
79 aromoM. KBanTbl. JIuneituarsie bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPHI
80 VYpok-npaktukyMm "Habmonenue bubnmnoreka [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PaanoakTuBHOCTB U €€ BUIBI bubmmorexa [IOK
s A https://m.edso0.ru/ff0c1672
CtpoeHue aTOMHOTO siIpa. bubnmnoreka [JOK
82
Hyxnonnas moxneins https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE IPEBpALLCHUS. bubmunorexa [IOK
N3otomnsl https://m.edsoo.ru/ffOclald
84 Pemenue 3agau no teme: bubnuorexa [IOK
"PannoakTuBHBIE peBpameHns" https://m.edsoo.ru/ff0clb4a
bubnuorexa [IOK
I1
85 eproA ToTypactiala https://m.edsoo.ru/ff0b4684
Ypoxk-koHpepeHIus
86 "PI; I/IoaKqu)/IBI:{LI: W3ITYyYCHUS B bubmorexa LIOK
8 YyACHIELB https://m eds00.ru/ff0c2126
MIPUPOJIC, MEAUIMHE, TEXHUKE
SnepHble peakuuu. 3aKOHBI
87 ccf[x paHeHIEH 3aH;1 OBOT'O U bubmmorexa [JOK
P PAA https://m.edsoo.ru/ffOc1c58
MaccoOBOTO YHUCEIl
88 DHeprus CBSI3U aTOMHBIX SIEP. bubnmnoreka [JOK
CBs13b MaccChl U YHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pewmenue 3agau no reme "fAnepHeie bubnuorexa [IOK

peakuun"

https://m.edsoo.ru/ffOcld7a
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VYpok-koudepennus "AnepHas
sHepreTuka. JlencTus

bubmuorexa [IOK

90
palMOAaKTUBHBIX U3JIyYEHHUI HA https://m.edsoo.ru/ff0cld7a
YKUBbIE OpraHUu3MbI"
Peakuuu cuHTe3a M AENCHUS AAED. bu6mmoreka LIOK
91 .
Hctounuku sHeprun CoJiHIa U 3BE3] https://m.edsoo.ru/ff0c1e88
[ToaroroBka K KOHTPOJILHOM paboTe
10 TeMe "DJIEKTPOMArHUTHOE TOJIE. bubnnorexa [IOK
92
DJIEKTPOMArHUTHBIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBsie siBneHus"
KonTponbhas pabora o teme
"DJIeKTPOMarHuTHOE MOJIE. bu6muoteka [IOK
93
DJIEKTPOMArHUTHBIE BOJHBI. https://m.edsoo.ru/ff0cld7a
KBanTtoBsie siBeHus"
[ToBTOpenue, 06061IEeHNE.
94 JIabopatopHbie pabOTHI IO KypC bubmorexa LIOK
" P pv P | ypey https://m.edsoo.ru/ff0c245a
BzaumoneiictBue e
[ToBTOpenue, 06o6menue. Pemenue
95 ACYETHBIX M KaYECTBEHHBIX 3a7a4 bubmmorexa [JOK
P " f[ https://m.edso0.ru/ff0c2572
1o Teme "TermoBbie MPOLECCh
[ToBTopenue, o6o0meHue. Pemenne
96 pacyeTHBIX U Ka4E€CTBEHHBIX 3a]a4 bubnunorexa [IOK
mo teme "KIIJ] TermioBbIx https://m.edsoo.ru/ff0c2a22
nsurareien"
[oBTopenue, o6o0menue. Pemenne
bu6nunorexa LIOK
97 pacyeTHBIX U KaU€CTBEHHBIX 3a]1a4

o reMe "KIIJ] anekTpoycrtaHOBOK"

https://m.edsoo.ru/ff0c2b30
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[ToBTOpeHmE, 0600IIEHNE.

bub6mmoreka [IOK
1 1
98 'J'Ia60paTopHLIe pa60"TBI 10 Kypcy https://m.edsoo.ru/ff0c2c52
CBeTOBLIE SIBIICHUS
IToBTopenue, o6o0menue. Pabora ¢
99 TEKCTaMU 110 TeMe "3aKOHEI 1 Bubmaorexa ITOK
. https://m.edsoo.ru/ff0c2d6a
COXPaHCHHS B MEXaHUKE
[ToBTopenue, o6o0menue. Padora ¢
100 texcramu 1o teme "Konebanusa u 1 Bubmiorexa ITOK
| https.//m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600menue. Padota ¢
101 TekcTaMu 110 TeMe "CBeTOBBIE 1 bubmorexa OK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
IToBTopenue, o6o0meHue. Padora c
102 tekctamu 1o teMme "KBanrToBas u 1 Bubmaorexa ITOK
https://m.edsoo.ru/ffOcld7a
sanepHas pusuka"
OBILIEE KOJIMYECTBO YACOB I10 102 97

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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