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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKEe Ha YypOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€tom deaepanbHOi paboueil mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHOHAYYHOW TIPaMOTHOCTH OOYYalOIMXCS U OPraHU3alMI0 HU3YUYEHUS
¢u3MKN Ha JAEATeTbHOCTHOM OcHOBe. B mporpamme mo (usmke yduTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METApeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00YyYarOLINXCS.

[TporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka SBISETCI CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IMOCKOJBKY (HU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3y4yaeMbIX XHUMHEH, OWoJIOTHeH, acTpoHOMUEH ©  (U3UICCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HAaHMsI, TO €CTh CIIOC00A MOIy4YEeHUs JOCTOBEPHBIX 3HAHUM O MHpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEAYIOIMMH KOMIIETEHTHOCTAMHU, XapaKTEPU3YIOUIUMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



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

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (HOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne JTHX Ieliel MmporpaMMbl MO (U3WKE Ha ypOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSCHITH (PU3UUYECKUE SIBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

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

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M DKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7abopaTopHbIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXcs, CIHUCKa AKCIIEPUMEHTATBHBIX 3a/IaHHUH, MPEIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.

COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAOIEr0 MUpa.

®usuka — Hayka o mnpupone. fABneHus npupoabl. PU3HYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, INEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelWyuH. DPuUznyecKue
npubopsl. [lorpentHocts u3mMepenuit. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢uzuka u Jpyrue eCTeCTBEHHbIE HAYKH M3Yy4aloT MPUPOIY.
EcTecTBeHHOHAy4YHBIM METOJA TMO3HAHUS: HAOIIOJEHUE, IMOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemoro siieHus. Onucanue GU3NUeCKUX SBICHHUM C MTOMOIIBbIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHn4eckue, TEIUIOBbIC, JJIEKTPUYECKHUE, MArHUTHBIC, CBETOBBIC

SBJICHUS.
2. Dusuyeckue MpuOOPHI U MPoLeypa MPSIMbIX U3MEPEHU aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmpeneneHne UEHbI I€IEHUS LIKaJIbl U3MEPUTEILHOTO pUOOpa.
2. M3mepenue pacCTOSTHUN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpezneneHue pa3MepoB MabIX TeEl.
5. M3MepeHue Ttemmeparypbl MpU MOMOIIM MKUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE THIOTE3BI: JAJTBHOCTH MOJIETA
[IapuKa, MymeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
ITyCKa.

Paznean 2. IlepBoHayasibHbIEe CBeJCHUS 0 CTPOEHUM BellleCTBA.

Crtpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmNbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBr>kenne dacTtul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YaCTHUI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEIIECTBA: MIPUTSHKEHNUE U OTTAJIKUBAHHUE.



ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME Ia30B, KUJIKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JABHKEHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue ~ siBneHuid,  OOBSACHAIOMIMXCA  MPUTSKECHUEM  WIH

OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJOM pSAOB (C  HCIONIb30BaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOJIIOCHHUIO TETIOBOT'O PACIIMPEHHUS Fa30B.

3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBukeHHe U B3aUMOAEMCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKEHHUS.

SBnenne uHepuuM. 3aKOH HHEpUHMHU. B3anmoaeicTBUE Tell Kak NpUYMHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOCTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B E€IUHULIE
o0BbEMa BelleCTBa.

Cuila Kak XapakTepucTuKa B3aumozaeicTBus Tei. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AMHAMOMETpA. SIBJICHHE TATOTEHUS M CHUIIA
TskecTd. CHila TSDKECTH Ha Apyrux Ianerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonelcTByromas cuil. Cuila TpeHUsI.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHnuecKoro IBUKEHHUS TeNa.
N3mepenre cKopoCTH NPSIMOJTMHERHOTO ABUKEHHUS.
HabGnronenue siBjeHUs] HHEPLIMH.

CpaBHeHHE Macc MO B3aUMOJICCTBHUIO TEII.
CnoxeHue CHJl, HaIPaBJICHHBIX IO OJJTHOM MPSMOM.

Jlabopamopusie pabomel u onvimel.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBMXKEHHUS (IIapuKa B KUJKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.

1
2
3
4. HabmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5
6



Onpenenenue IIOTHOCTH TBEPIOTO TeNa.

4. ONbITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmariyn)
IPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OnbITBL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa COMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmeparyphl. llepenaya maBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [lHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JABIEHUSl JKUJIKOCTU OT TiyOuHbl. ['mapocraTmueckuit
napagokc. Coobuaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3QylHOW o6osouku 3emin. OnbiT Toppuuemu. M3mepenue armocdepHOro
JaBJI€HUS. 3aBUCUMOCTb aTMOC(EPHOTO JABIIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTo TABJICHHUS.

JlelicTBue KUIAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jemoncmpayuu.
3aBUCUMOCTBD JABJICHUS ra3a OT TEMIIEPATypHI.

[lepenada naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mapaBauyueckuu mpecc.

[IposiBnenue newcTBrsi aTMOCPEPHOTO JABICHUS.

3aBUCHMOCTDh BBITAIKUBAIOLIEH CHJIBI OT 00BEMaA MOTPYKEHHOW YacTU

TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcioBME IIJIaBaHMsS TEJI: IUIABAHUE WJIM NOTPYKEHHE TENl B 3aBUCUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEM TeJla U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBaHue 3aBUCMMOCTH Beca Tea B BOAE OT 00bEMa MOTPYKEHHOMU B
MKUIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKHUBAIOIICH  CWJIbL, JEHUCTBYIOIIEH Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIbI, IEMCTBYIOLIEH HA TEJO
B KHUJKOCTH, OT MacChl Teja.

4. OnbITbl, AEMOHCTPUPYIOIIHME 3aBUCUMOCTbh BBITAJIKUBAIOIIEH CHIIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
YKUJKOCTb YACTH T€JIA U OT IJIOTHOCTH >KUJIKOCTH.

A A o o
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5. KoHcTpyupoBanue apeomerpa MWIM KOHCTPYMPOBAaHUE JIOAKM U
OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanunueckas pabota. MOIIIHOCTbD.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. lIpumeHeHue npaBuia paBHOBECHS pblyara K OJOKY.
«3onoroe mnpaBwio» MexaHukd. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTmyeckas W TNOTEHUHUAJIbBHAS DHEPTHS.
[IpeBpallieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
SHEPIUH B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaol.

1. Omnpegenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeJa

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.
3. H3amepenue KIIJl HakIOHHOI TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUsI MEXAHUYECKON YHEPIUH.
8 KVIACC

Pasznea 6. TeruioBbie sABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BelecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJ. ONBITEI, NOATBEPKAAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPUH.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KHHETUYECKON TEOPUHU.
CmauuBaHN€E U KallWJUISIPHBIE SIBJICHU. T€IIOBOE pACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH OSHEpPrHM:
Temionepeaaya 151 COBEpILECHUE paboTHI. Buner TEIUIONEpEAAYH:
TEIUIONTPOBOHOCTh, KOHBEKIUS, U3TyUYEHHE.

KomnyectBo TemnoTel. YaenbHasd TEIJIOEMKOCTH BELIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEWIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(epHOro
JTaBJICHHUS.

BrnaxHocTts BO31yXa.



OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAHEHMS U MPEBPAILEHUS YHEPTUH B TEIUIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.,
5

© ® N o

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenue nuddysun.

HabmtoieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacumpeHust Tedl.

V3MeHeHre HaBJieHUs ra3a NMpH WU3MEHEHHH 00bEMa W HArpeBaHUM WU
OXJTAXKICHUH.

[IpaBuna n3MepeHus TeMIepaTyphbl.

Buner Teronepenadm.

OxmnakIeHre TPy COBEPIIICHUH PaOOTHI.

HarpeBanue npu coBepIieHNH paOOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. HabmoieHue nocTossHCTBa TEMIEPaTyphl MPH IJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO IPUTSKECHHUSL.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIOB OBAPEHHOM COJIM MJIM caxapa.
OneIThl MO0 HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OJJTOHE HITPUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJIICHUSA BO3AyXa OT €ro
00bEMa M HArpeBaHUS WA OXJIAKICHHS.

[IpoBepka rUnmoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TeMIEPaTyphl.

HaOnronenne wW3MEHEHMsI BHYTPEHHEH OSHEpPrud Tejla B pe3ysibTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanrie sBJICHHUS TEIJIOOOMEHA TPH CMEIIMBAHWHM XOJIOAHOW U
ropsiyer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IIpHU
TEII000MEHE C HAarpeThIM METAJUTMYECKUM LIHJITHHIPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIaXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABJICHUS JIb/IA.



Pasznen 7. diekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMO/JICHCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apsI0B U PACCTOSIHUSI MEKY TEJIaMH).

Onekrpuyeckoe mnone. Hanpssk€HHOCTE anekTpudeckoro mnossd. IIpuHinmn
CYIIEpPIIO3ULINU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBOogHMKM W AMDIEKTPUKU. 3aKOH  COXpaHEHUs
IIEKTPUYECKOTO 3apsija.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpudeckas nenb. Cuina  TOKa.  DIEKTPUYECKOE  HAIPSDKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
I ydactka nenu. llocienmoBarenbHOe W MAapalIENbHOE  COCAMHEHUE
IPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DJeKTpUYECKUE LIeTH U MOTPEOUTENN dIEKTPUUEcKOor sHepruu B 6bTy. KopoTkoe
3aMBbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3aMMOAEMCTBHE  IOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA KU3HU Ha 3eMIle.
Oneir  Opcrepa. MaraurHoe moJje 3JIEKTPUYECKOro Toka. lIpumenenue
JIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO IOJIS1 HA IPOBOJHUK C TOKOM.
DNEeKTpOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMK. [IpaBuno Jlenna.

DNeKTporeHepaTop. CriocoOb1 MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.
Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa pozia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKCHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DNeKTpocTaTHieCcKast HHAYKIHUS.

3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJI0B.

[IpOBOIHUKH U AUBJIECKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

10. DIEKTPUUECKUN TOK B JKUIKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

["a30BbIi1 pa3psin.

W3mepeHne CUitbl TOKa aMIIEPMETPOM.

N3mepeHue 3eKTpUUeCKOT0 HAMPSKEHUST BOJIBTMETPOM.

Peocrtar u Mara3uH conmpoTHBIICHUH.

BzanMoelicTBe NOCTOSIHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXKHOCTHU Pa3/ICICHUS MOJIOCOB MAarHUTA.
MopenpoBaHue MarHUTHBIX TOJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIEKTPOMArHuT.

JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.
DNEeKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OmnbiThl Dapajnes.

3aBUCMMOCTh HAaIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBCHHSI.

DIIEKTPOTreHEepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.

1.
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10.
11.

12.

13.

OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COIIPUKOCHOBEHUH.

HUccnenoBanne [OEUCTBUS JJEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI AIEKTPUICCKON LIETTH OCTOSHHOTO TOKA.
N3MepeHue u peryaupoBaHue CUIIbI TOKA.

N3MepeHue U peryaIupoBaHUe HaMPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4Ye€pe3 pe3UucTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTbD 3JIEKTPUYECKOTO
COINIPOTHUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOIIAJA MONEPEYHOIO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEI0BATEIHHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia JJjisi CHJIbl TOKa MPU TaAPAJICIbHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue paboOTHI AIEKTPUUYECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, UAYIIETO Yepe3 JaMIIO4YKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ HarpeBarens.



14. MccnmenoBaHre MarHUTHOTO B3aUMOJACHUCTBUS IOCTOSIHHBIX MArHUTOB.

15. I3yyeHue MarHUTHOrO TMOJiA TMOCTOSHHBIX MAarHWTOB TMpU  HUX
00BEIUHEHUU U PA3ICICHUN.

16. MccnenoBanue OEUCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJKY.

17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJEHCTBUS
KaTyIIKH C TOKOM KW MarHuTa OT CHWJIbI TOKa W HaIlpaBJICHUS TOKA B
KATYIIKE.

18. I3ydueHue AeHCTBUS MAarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3y4eHue paboThl JJIEKTPOABUTATES.

20. smepenue KII/I anekTpoaBUraTeibHON YCTaHOBKH.

21. ONBITBI TIO UCCIEAOBAHUIO SIBJICHUSA JJICKTPOMArHUTHON WHIYKIIUU:
VCCIICIOBAHUE W3MEHCHHM 3HAYEHHWS W HAIPaBICHHUS WHIYKIMOHHOTO
TOKA.

9 KIIACC

Pasznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwkeHHe. MarepuanpHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMonnHeENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyCKOpeHHOE HpsiMOJMHENHHOEe JBUKeHue. (CBOOOJIHOE
nagenue. OnwiTel ["anues.

PaBHOMepHOE ABMXKEHUE O OKpYXKHOCTH. llepwon u yvacrota oOparieHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

ITepseiit 3ak0H HeroToHa. Bropou 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyNIeprIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJla
TPEHMUS TTOKOSI, APYTUE BUJIbI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOoKpyr Connuma. IlepBas kocmuyeckass CKOpPOCTb.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusl. MOMEHT cuiibl. L[eHTp TsixecTH.

Nmmynbe Tena. M3mMeHeHne ummyibea. MITynbe cuiibl. 3aKOH COXPAaHEHHMS
MMIYJibCa. P€akTUBHOE ABUKEHUE.

Mexannueckass paboTta ¥ MOIIHOCThb. PaboTa cuil TsSKECTH, YNPYTroCTH,
TpeHusi. CBsA3b dHEpPruM U padoThl. [loTeHIIManbHas YHEPTUs Tela, MOTHATOTO HaJl
IMOBEPXHOCTHIO 3eMiM. [loTeHIIManbHas SHeprus CxaTou npyxuHbl. Knunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIHUH.



Hemoncmpauyuu.

1.
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10.
11.
12.
13.
14.
15.
16.

Habnronenne MexaHn4ecKoro JBUKEHUS TENa OTHOCUTENIBHO Pa3HbIX Tell
OTCU€TA.

CpaBHEHHME NyTeW W TPACKTOPUHM IBMKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBKECHUS.

Habmroienue 1BU»KeHUs Tea 0 OKPYKHOCTH.

HabmroieHue MexaHn4ecKux sIBJICHU, IPOUCXOAUINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM  JBIKCHUU
OTHOCHUTENFHO KaOWHeTa (PU3UKH.

3aBUCUMOCTh YCKOpPEHHUs Te€ja OT MacChl Tela U ACHCTBYIOIIEH HAa HEro
CUJIBL.

Habmroienue paBeHcTBa CHII IIPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Teia Mpyu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrysabca py B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJl.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJICHCTBHUH.

CoxpaHeHHe UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKON PHEPIUU NP ABUKEHUH TeEJIA MO IEUCTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimaol.

1.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JaJbHEUIIEr0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OmnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WU JIBMIKCHHUS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

Omnpenenenne yCKOpPEHHS Tela TPU PAaBHOYCKOPEHHOM JBWXKCHHH TIO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TYTH OT BPEMEHH IIPH PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMECHH OJMHAKOBEI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIABJICHHMS.

Omnpenenenne ko uieHTa TPEHNUS CKOTBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



9. OmpeneneHue pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja
110 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpenenenrie padOTHl CWIBl YIOPYrOCTH TIpU  MOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.

11. I3y4yeHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe nBrxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. CBoOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpasByk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koJyieOaHHWM TeI IIOH HAEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

Hab6mronenue xosnebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

PacnpoctpaneHnue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJEIH).

Habnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHUI pE30HAHC.

Jlabopamopuwie pabomul u onvimol.

1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.
Omnpenenenre 4acTOThI U MEpUo/Ia KoJIeOaHUH Py KUHHOTO MasTHUKA.

3. HMccnemoBanue 3aBUCMMOCTH TEpHO/Ia KOJIEOAHHI MOABEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH TIeproOia KoJieOaHUM MPY>KUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. TlpoBepka HE3aBUCUMOCTH IEpUO/a KOJEOaHWM rpy3a, MOABEHIEHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojeOaHuii
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHUs CBOOOHOTO MaIeHUS.

Paznea 10. D1eKTPOMATrHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
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ONeKTpOMarHuTHOE  1oJie.  DJEeKTpOMarHuTHble  BoiHbL.  CBolicTBa
ANeKTpoMarHuTHbIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DIneKTpoMarauTHas npupoja csera. CKoOpocTh cBeTa. BoiHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znea 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonuuHelriHoe
pacnpoctpanenue cBera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [nockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHHe cBeTa. [VICronp30BaHME TOMHOTO BHYTPEHHETO OTPAXKCHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom mydeit B JumH3e. OnTuyeckas cucrema (¢oToarnmapara,
MHKpOCKONIa M Tejeckona. ['ma3 kak onruhyeckas cucrtema. bim3opykocTs u
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J(Uciepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTryecKuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XO0J ny4yer B pacCEeUBAIOIIECH JIMH3E.

[Tony4yenune n300paxxeHuit ¢ MTOMOIIIBIO JIMH3.

[Tpuniun geiictBus doToarnmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Moaenp riasa.
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11. Pa3noxenue 6e510ro cBeTa B CIEKTP.

12. [Tomy4yenue 6em0r0 CBETa MPH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBaHue 3aBUCMMOCTH YIjla OTPaX€HHUs CBETOBOrO Jy4ya OT yria
naJIeHus.



N3ydeHne xapakTepUCTUK H300paKeHUs peMeTa B INIOCKOM 3epKalie.
HccnenoBanre 3aBUCMMOCTH yIJIa ITPEJIOMIIEHUSI CBETOBOIO JIyda OT yrja
NaJ€HUS Ha TPAHULIE «BO3TyX—CTEKIIOM.

[Tonyyenue n300paxeHuit ¢ TOMOILIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKON CHIIBI coOMparouieit
JIMH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITHl 1O BOCHPHUSATHIO I[BETA MPEIMETOB IMPU UX HAOIIOJACHUU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble AIBJIeHHUS.

OmnbiTel Pezepdpopaa u mmanerapHas mojenb aroma. Mojenb aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MACCOBOIO YHCEIL.
OHeprusi CBs3M aTOMHBIX saep. CBs3p Macchl W SHepruu. Peakuum cuHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 1.

Snepnas sHeprervka. JleMCTBUS paguOAKTUBHBIX HW3IYyYECHHUM Ha IKUBbBIC
OpraHU3MBbl.

Hemoncmpauuu.

CrexTpbl U3Ty4EeHUS U MOTJIOLIEHUS.

CrexTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopo/a.

HaGmronenue tpexoB B kamepe Busbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Perucrpanus n3mydeHusi IpUPOJAHBIX MUHEPATIOB U MPOLYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CruIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue painoakTUBHOTO (OHA.

IHoBTOPUTEIBLHO-00001HAKOIIMIT MOAYTb.

[ToBTOpUTENHEHO-00001IAIOMINIA MOAYJTh TIPEAHA3HAYEH JJI CUCTEMAaTHU3alluu
u  0000meHUsT MPEeIMETHOTO  COACPKAHUS M OMNbITa  JACATEIbHOCTH,
MPUOOPETEHHOTO TPU M3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKE /I TOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT YUEOHBII MpEAMET.
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[Ipy n3ydeHUn JAHHOTO MOIYJS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00OECIeUnBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAYYHAs! I'PAMOTHOCTh: OCBOCHHE HAy4HBIX METOJOB HCCIICIOBAHUA
SBJICHUN MPUPOJAbI U TEXHUKHU, OBJIAJECHUE YMEHUAMH OOBIACHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO NEATEIBHOCTHBIA XapaKTep NaHHOTO paszesa peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
npeJiaraercs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBACHATH
(u3nYecKue BJIECHUS B OKPYKAOIIEH MPUPOJIE U IOBCEAHEBHOM KU3HMU;

UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIIEIOBAHUS (DPU3NUECKUX SBIICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs] TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
DHEPIUM HAa OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3ydenne ¢GU3UKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAIPABICHO
Ha JOCTMXKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pPE3YIbTATOB.

B pesynbraTe uzydyeHus Gu3NKu Ha ypOBHE OCHOBHOI'O OOIIIero 00pa3oBaHUs
y oOyuarorierocst 6yayT copMHpOBaHbI CICAYIONIME TUIHOCTHBIC PE3yIbTaThl B
4acTH:
1) mnaTpMOTHYECKOr0 BOCIIMTAHUS:
— TPOSIBIEHUE WHTEpPEca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
(bu3nUecKoil HayKu;
— IIEHHOCTHOE OTHOIIICHHUE K JTOCTHKCHUSIM POCCUUCKUX YIEHBIX -(DU3UKOB;
2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
— FOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCYXKJEHWU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX TPOOJIEM, CBS3aHHBIX C MPAKTUYECKHUM TPUMEHEHUEM JTOCTHKCHUN
bu3uKy;
— OCO3HAaHHWE BAXKHOCTU MOPAITBHO-ITHUYECKUX TMPHUHIIUIIOB B JIEATCIHLHOCTH
YYEHOTO;
3) 3cTeTH4eCKOro BOCIIUTAHMS



— BOCIIPUSITUE AICTETHUYECKUX KadyecTB (U3MUECKOM HAyKH: €€ TapMOHUYHOIO
ITOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHMSI:

— OCO3HAHME IIEHHOCTH (PU3NYECKOM HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI PA3BUTHUS TEXHOJIOTUM, BAXKHEUIIIEN COCTABISAIOIIEN KyIbTYPHI;

— pa3BUTHE HAy4YHOM JIO003HATEIBLHOCTH, HHTEpeca K HCCIIeI0BATENbCKON
NEATEIIbHOCTH;

5) popmupoBaHuA KyJIbTYPbI 310POBbS H IMOLMOHAJIBLHOIO 0JIATONOTY UM

— OCO3HaHME IIeHHOocTH Oe3omacHOro oOpa3a J>KM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTU TIpaBui O€30MaCHOrO0 TOBEICHUS Ha
TpaHCIIOPTE, HA JOpOrax, C JJICKTPUUYECKUM U TEIUIOBBIM OOOpYyJOBaHUEM B
JOMAIIIHUX YCIIOBUAX;

— c(hopMuUpOBaHHOCTH HaBbIKA PEPIICKCUU, TPU3HAHUE CBOETO MIpaBa Ha OMIMOKY U
TaKOr0 € MpaBa y APyroro 4eiOBeKa;

6) Tpy10BOI0 BOCTIMTAHMS

— AaKTMBHOE Yy4YacTHE€ B pEUICHWU MPAKTHUUECKHX 3a7ad (B paMKax CEMbH,
00pa3oBaTEIbHOM OpraHu3alluy, ropojia, Kpas) TEXHOJOTMYECKON M COLUaIbHOM
HaIpPaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3NYECKUX 3HAHUM;

— MHTEPEC K NPAKTUYECKOMY M3YyUYEHHIO PO(ecCHid, CBSI3aHHBIX ¢ (PU3UKO;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

— OpHEHTalusli Ha NPUMEHEHHE (U3MYECKUX 3HAHUW I pElIeHHs 3aaady B
0o0JlacT  OKpY’KaroIlell cpeapl, IUIAHUPOBAHUS TIOCTYNKOB M OICHKHA HX
BO3MOXHBIX MOCJIEICTBUM JJIsl OKPYKAIOLIEN CPeibl;

— OCO3HAHME IJIOOATBLHOTO XapakTepa HSKOJIOTMUYECKUX Mpo0siieM U MyTed Hx
peLieHus;

8) amanTanMm K HM3MEHSIOIUMCH YCJIOBHSIM CONHAJIBHOM W NPHPOTHOI
cpeabl:

— MOTpeOHOCTh BO B3aUMOJECHCTBUM MPHU BBHIOJIHEHUU UCCIEIOBAHUMN U MPOEKTOB
(du3HUecKoii HalPaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSM JPYTHX;

— TIOBBILIEHHWE YPOBHS CBOEM KOMIETEHTHOCTH 4epe3 MPaKTUYECKYIO
NEeSATENbHOCTD;

— noTpeOdHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUN, B TOM 4HcIe (GOPMYIUPOBATH
UJIEH, TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;

— OCO3HaHHUE Je(PUIMTOB COOCTBEHHBIX 3HAHMM M KOMIICTCHTHOCTEH B 00JacTh
busuKy;

— IJIAHUPOBAHKME CBOETO PAa3BUTHUS B IPUOOPETEHUU HOBBIX (PU3UUECKUX 3HAHUM;
— CTPEMJICHHE aHaJM3WPOBATh M BBIABIATH B3aUMOCBS3U MPHUPOJIBI, 00IIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUN;



— OIICHKa CBOMX JEHCTBUHA C Y4Y€TOM BIMSHHUS Ha OKPYXKAIOUIYIO Cpeny,
BO3MOKHBIX I100aJIbHBIX MOCJEICTBUM.

METANIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOSHHS TpOTrpaMMbl MO (PHU3UKE HA YPOBHE OCHOBHOTO
oO1rero o6pa3zoBanus y o0ydaromierocss OyayT copMUpOBaHbBl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCAIbHBIC YICOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBHUS,  PETYJISTUBHBIC
YHHUBEpCaJbHbIC yueOHbBIC TCHCTBUS.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

ba3oBble 1ornyeckue AecTBU:

BBISIBIIATH U XapaKTEPU30BaTh CYIECTBEHHBIC TIPU3HAKH OOHEKTOB (SIBJICHUH);
yCTaHABJIMBATh CYIIICCTBEHHBIM TpHW3HAK KJIacCU(UKAIIMN, OCHOBAHHS IS
000011IeHNs U CPAaBHEHUS,

BBISIBIIAITH 3aKOHOMEPHOCTH M TPOTUBOPEUUsS B paccMaTpUBaeMbIX (aKTax,
JTAHHBIX U HAOJTFOICHHSIX, OTHOCAIINXCS K (DU3NICCKUM SIBIICHHSIM;

BBISIBIIATH TIPUYUHHO-CJICICTBEHHBIC CBS3H MPU M3yUYCHUH (HU3UYCCKUX SBICHUNA U
MIPOIIECCOB, JENIaTh BHIBOJABI C HCIIOJIH30BAHUEM ICAYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOU€HUM, BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBS35X (PU3MUECKUX BEJIUYUH;
CaMOCTOATENILHO BBIOMpaTh CMOCOO perieHus: y4deOHOM Qu3nyeckor 3amadu
(CpaBHEHHE HECKOJBKMX BAapUAHTOB PEIICHMS, BHIOOP HamOoJiee MOIXOJSIIETO C
y4ETOM CaMOCTOSITEIIEHO BBIICICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/bCKue 1eCTBUA:

MCITIOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUN HHCTPYMEHT TTO3HAHMS,
MPOBOJUTH TO CaMOCTOATENIBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOKHBIN
(bU3UYECKUl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PU3HUUECKOTO SIBICHUS;
OIICHWBATh Ha MPUMEHHMOCTHh W JIOCTOBEPHOCTH WH(OPMAIHIO, TOJYYCHHYIO B
XO/J1€ UCCJICIOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOATENFHO (OPMYIHPOBAaTH OOOOIIEHUST W BBIBOJABI 10 pe3yjibTaTam
MPOBEAEHHOTO HAOIOACHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JaJIbHEWIIee pa3BUTHE (PU3UMYECKUX MPOIECCOB, a
TaK)K€ BBIJIBUTATh TMPEANOJIOKECHUS 00 WX pPa3BUTHM B HOBBIX YCIOBHSX U
KOHTEKCTax.

Pabora c nundopmanueii:

MPUMEHSTH Pa3IMIHBIC METOJIbI, HHCTPYMEHTBI M 3aIIPOCHI MPH MOMCKE U O0TOOpE
uHQOpMaAlMU WM JAHHBIX C Y4E€TOM NPEeaNIOKEHHOW ydeOHOM (dusmyeckoit
3a/1a4i;



aHaJIM3UpOBaTh, CHUCTEMATHU3UPOBATh U  HUHTEPIPETUPOBATH  HH(OPMALIHIO
pa3IMyYHBIX BUAOB U (POPM IMPEICTABICHHUS,

CaMOCTOSITENILHO BBIOMpaTh ONTUMANIbHYIO (POpMY MpeacTaBiieHUs HHPOPMAIHA U
WITIOCTPUPOBATH pelIaeMble 33/1a4l HECIOKHBIMU CXEMaMH, AuarpaMMaMu, WHOU
rpaduKoi U X KOMOMHAITUSIMH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

B X0/e OOCYXJeHHUSI y4eOHOTO MarepHala, pe3ylbTaToB JabOpaTopHBIX padOT U
IPOEKTOB 3aJ[aBaTh BOMIPOCHI MO CYIIECTBY OOCY>KIaeMOil TeMbl M BBICKA3bIBAThH
UJiey, HalleJIeHHbIe Ha pelleHHe 3aJadd M MOAJepXKaHue OJarokenareabHOCTH
OOILIEHUS;

COIMOCTABJIATh CBOU CYXKJACHUSA C CYXICHUSIMH JAPYTUX YYaCTHHKOB JHAJIOTa,
OOHapyXHBaTh PA3IUUYUE U CXOACTBO MO3UIIHIA;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJIMYHO MPEACTaBIATh PE3YJIbTAaThl BBIIOJHEHHOIO (PU3UYECKOrO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

NOHMMATh M WCIIOJb30BAaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUAYAIbHON
paboThI PU PEIIEHUH KOHKPETHOU (PU3NYECKON IPOOIEMBIL;

OPUHUMATH LI€JIM COBMECTHOM NEATENbHOCTH, OPraHU30BbIBATh JNEHCTBUS MO €€
JOCTHKEHHUIO: PACIPENEsATh pPONH, OOCYXIaTh NPOLECChl U  PE3yJIbTaTbl
COBMECTHOM pabOoThl, 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

BBITIOJHATH CBOIO YacTh PabOTHI, TOCTUTAs] KAYECTBEHHOTO PE3yiIbTaTa M0 CBOEMY
HaNpPaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C IPYTUMU YJI€HAMH KOMaH/Ibl;
OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMH NPOAYKT IO KPUTEPHSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYyaIUsAX, TPEOYIOMUX IS
pereHns Gu3NIecKuX 3HaHWM;

OPUEHTUPOBATHCS B PA3TUYHBIX MMOAXOAaX MPUHSITHS PEIICHUN (MHAUBUAYAIBHOE,
MPUHATUE PEIICHUS B TPYIIE, IPUHATHE PEIICHUN TPYIIION );

CaMOCTOSTEIILHO COCTABIISITh AITOPUTM pelieHrs (pU3NYECKON 3a1aud WU TJIaHa
WCCJICIOBAHUS C YUYETOM HMMEIOIIUXCS PECypCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATH MpeJIaraéMble BapHaHThl PEIICHUI;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YSMOIUOHAJIBLHBIN HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYyaIluu U TIpe/jiarath IjiaH e€ N3MCHCHHUSI,
OOBSCHATh TMPUYMHBI JTOCTHKCHUS (HEJOCTIIKEHUSI) PE3yJIbTaTOB JIESITEIIbHOCTH,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY;



BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJIHEHUS
(bu3MYECKOT0 HCCIeNOBAaHUS MM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHHUBIIUXCS CUTYallUi, YCTAHOBJICHHBIX OIIUOOK, BOZHUKIIUX TPYJHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUAM;

CTaBUTh ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WU AMCKYCCHU Ha
HAay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIrOro;

npu3HaBaTh CBOE MpaBO HAa OMIMOKY MpU pelIeHWH (U3MYECKUX 3a7ad WA B
YTBEPKIACHUAX Ha HAYYHBIC TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 kjacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
UCIIOJI30BaTh MOHATHUSA: (PU3NYECKHE M XHMHYECKHUE SIBJICHUA, HaOIIOJEHUE,
HKCIIEPUMEHT, MOJIE€Nb, THUIOTE3a, €IUHHUIBl (U3HMUYECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSHUS BeulecTBa (TBEpAOE, >KUIKOE, Ta3000pa3Hoe),
MEXaHUYECKOE JIBIKEHUE (paBHOMEpHOE, HEPAaBHOMEPHOE, MPSMOJIMHEHHOE),
TpaeKTopHUsl, paBHOJACUCTBYIOIIAs cuia, Aedopmanusa (ynpyras, IacTU4ecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;
paznuuath sBiIeHUs (aud@ysus, TEIIOBOE JABM)KEHHWE YaCTHULl BEIECTBa,
PAaBHOMEPHOE JBMKEHUE, HEPABHOMEPHOE JBWKEHUE, NHEPLUS, B3aUMOJCHCTBUE
T€J, PAaBHOBECHE TBEPABIX TENl C 3aKPEIUIEHHOW OCBI0 BpaILCHMs, Iepeaada
JABJIEHUsl TBEPABIMU TENaMH, KUIKOCTAMU W Ta3aMu, aTMOc(epHOe [aBlIeHUE,
IJIaBaHUE TeJl, TMPEBpAlICHUs MEXaHUYECKOM DSHEpruv) 10 OMNHCAHUI0 HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX JaHHOE
busndecKoe SBICHHE,
pacno3HaBaTh MPOSIBICHUE HM3YUYEHHBIX (PU3NYECKUX SBICHUU B OKpPYXkKaIOLEM
MUpE, B TOM 4ucie (U3UYECKUE SIBICHUS B MPUPOJE: MPUMEPHI JIBHIKEHUS C
Pa3JIMYHBIMUA CKOPOCTSIMU B )KMBOM W HEKUBOM IIPUPOJIE, IEUCTBUE CHUJIBI TPEHUS B
OpUpOJIE U TEXHHUKE, BIMSHHE aTMOCHEPHOrO JaBJICHMUS Ha >KUBOM OpraHU3M,
IUIaBaHUE PHIO, pbIYard B TeEJ€ YeJIOBEKa, MPU 3TOM IEPEBOJIUThH MPAKTUYECKYIO
3a/1a4y B y4€OHYIO, BBIJICJIATH CYIIECTBEHHBIC CBOMCTBA (NMpU3HAKU) (HU3UUECKUX
SIBIICHU;
ONHKCHIBATh M3YyUYEHHBIE CBOWCTBA Tel M (U3NYECKUE SBICHUS, HCIOIb3Ys
¢usznyeckue BeIMUYMHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBA, BpeMs, IMYTh,
CKOPOCTb, CPEIHSASI CKOPOCTb, CHJIa YNPYTrOCTH, CHJIa TSDKECTH, BEC Teja, CHja
TpeHus, JaBieHue (TBEPAOro Tela, >KUIKOCTH, Tra3a), BbITAJIKMBAIONIAs CuUJa,
MexaHuveckas pabdoTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PQPUIHUEHT
MIOJIE3HOT'O JIEUCTBUS MEXAHU3MOB, KHHETHYECKAsl M IOTEHLIUAJIbHAS SHEPTHSl), IPU
OMHMCAHWH TIPABWJIBHO TPAKTOBATh (DU3UUYECKUN CMBICIT HCIIOJIh3YEMBIX BEIIMYUH,



uX O0O03HaUeHUS U E€IUHUIBl (PU3NYECKUX BEIUYUH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIUE AHHYIO (PU3MUECKYIO BEIMUMHY C APYTUMHU BEIIMYMHAMH, CTPOUTH
rpaduky U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIUYHH,

XapaKTepU30BaTh CBOMCTBA Ted, (PU3NUYECKUE SIBICHUS U IPOLIECCHI, UCIOJb3Ys
IpaBUJa CIIOKEHUs CWI (BAOJb OAHOW mpsMoil), 3akoH ['yka, 3akoH [lackans,
3aKOH ApxuMeaa, MpPaBUIO pPaBHOBecHs pbldara (OJI0OKa), «30JI0TOE MPABUIION»
MEXaHUKH, 3aKOH COXPAHEHHS MEXaHWYECKOM SHEpPruH, NpH 3TOM JaBaTh
CIIOBECHYIO (OPMYJIMpPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOIIECCHl U CBOICTBAa TEN, B TOM YHUCJIE U B
KOHTEKCT€ CHUTyalMd MpPaKTUKOOPUEHTUPOBAHHOIO  XapaKTepa:  BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE M3 1—2 JTOrMYECKHX IIaroB
C onopoi Ha 1—2 U3yyeHHBIX CBOMCTBA (PU3NUECKUX SBJICHUH, GU3HMUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemarb pacu€THble 3a7ayd B 1—2 AelcTBUS, MCHONB3Ys 3aKOHBI U (POPMYIIBI,
CBSA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBL: HAa OCHOBE aHalIM3a YCJIOBHUS 3aJaud
3aMKCBIBATH KPATKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE BETUUNHBI B (DOPMYJIIBI U
IPOBOAUTDH PacU€Thl, HAXOJUTh CIIPABOYHBIE IaHHBIE, HEOOXOIUMBIE JIJISl PEILICHUS
3a]1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYEHHON (PU3UYECKON BETNUNHBI;
pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PELIUTh IPH MOMOIIM (PU3HYECKHX
METO/IOB, B ONHMCAHWM HCCJIEIOBAHUS BBIIEIATH MPOBEPSIEMOE MPEINOTIOKEHUE
(runotesy), pa3inyarb U MHTEPIPETUPOBATH IMOJIYUYEHHBIN pe3ynbTar, HaXOAUTh
OLIMOKH B XOJI€ OMbITA, 1e1aTh BHIBOBI 110 €T0 pPe3ybTaTaM;

MPOBOJIUTH OMBITHl 1O HAOMIOJAEHUI0 (U3HYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Tell: (OpPMYyJIHpPOBATH MPOBEPSEMBIC MPEANOJIOKEHUsS, COOUpaTh
YCTAaHOBKY W3 TMPEIVIOKEHHOTO OO0OpYIOBAaHMS, 3alMCHIBATH XOJ OIbITa U
(GbopMyIIMpOBaTh BHIBOJIBI;

BBITNIOJIHATH NPSMbIE U3MEPEHUS PACCTOSHUS, BpEMEHH, MacChl Tejia, 00bEMa, CUIIbI
U TEMIIepaTypbl C HCIOJIb30BAHMEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB,
3aMKChIBATh TOKA3aHUs MPUOOPOB € YUETOM 3aJaHHOM a0COIIOTHOM MOTrPEIHOCTH
U3MEPEHUN;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOM (hM3HUECKON BEJIMUYHMHBI OT JIPYTOiM
C UCIIOJIb30BAaHUEM IMPSMBIX M3MEPEHUN (3aBUCUMOCTH IyTH PaBHOMEPHO
JBIKYILIETOCS Tela OT BPEMEHM JIBMXKCHMS Teja, CUJIbI TPEHUS CKOJIbKEHUS OT
Beca Teja, KayecTBa 00pabOTKH MOBEPXHOCTEN TEI U HE3aBUCUMOCTHU CUJIbI TPEHUS
OT IUIOIIAU COIPUKOCHOBEHHUS TE€J, CHJIbI YIPYTOCTH OT YJIJIMHEHUS NPYKUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bE€Ma MOrpYyKEHHOM YacTH Teja U OT IUIOTHOCTH
KUJKOCTH, €€ HEe3aBUCUMOCTHU OT IUIOTHOCTH Tella, OT INIyOMHBI, HAa KOTOPYIO
NOTPYKEHO TENO, YCIOBUH TJIaBaHUs TEN, YCIOBUIM paBHOBECHSI pbluyara U OJIOKOB),



y4acTBOBaTh B IJIAHUPOBAHUHM Y4EOHOTO HMCCIIENOBAaHUS, COOMPATh YCTAHOBKY W
BBITIOJIHATh ~ M3MEPEHUS, Cleays MpeMIoKeHHOMY IUIaHy, (QUKCHpOBaTh
pe3yNbTaThl  TOJYYCHHOW 3aBHCHUMOCTH  (DM3WUYECKUX BEIWYMH B  BHIC
NPEAJIOKEHHBIX  Tabiuil W TpadukoB, Jenarhb BBIBOABI IO pE3yJbTaTam
UCCIIEIOBAHUS;

MPOBOJAUTH KOCBEHHbIC M3MEPEHUS (PU3MUECKUX BEIUYMH (TJIOTHOCTH BEIIECTBA
XKUIKOCTH M TBEPAOrO Tela, CUia TPEHHUS CKOJIbKEHUsS, JABJICHHE BO31yXa,
BBITAJIKUBAIOIIAsl CUJa, JCHCTBYIOIIAs Ha MOTPYKEHHOE B KUAKOCTH TEJO,
KO3(QPUIIMEHT  MOJE3HOro  JACMCTBUS ~ NPOCTHIX  MEXaHU3MOB),  CIEIys
NPEMJIOKEHHOW ~ MHCTPYKUMHU: TPU  BBIOJHEHUM  U3MEPEHHM  coOupaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIISTH 3HAUEHUE UCKOMOU BEIMYUHBI;
coOmoaTh MpaBuja TEXHUKH O€30MacHOCTH mNpu padoTe ¢ JabopaTopHBIM
000opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIIBI JIEUCTBUSI MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JIMHAMOMETpP, COOOMIAIOUIMECS  COCYIbl, OapoMeTp, pblyar,
MOJABMKHBIN U HETIOJBUKHBIN OJIOK, HAKJIIOHHASI TJIOCKOCTh;

XapakTepUu30BaTh MPUHIUIBLI JCUCTBUSI H3YYEHHBIX NPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C OMOPOM Ha UX ONUCAaHUS (B TOM YHCIE: MOAIIUIHUKH, YCTPOHUCTBO
BOJIOIIPOBO/IA, TUPABINYECKUI TPECC, MAHOMETP, BBICOTOMED, OPIIHEBOI HACOC,
apeoMeTp), UCTIOJIb3Ys 3HAHUSL O CBOMCTBAX (PU3UUYECKUX SIBICHUNU U HEOOXOIUMbIEC
(dbu3nYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPUMEPHl (HAXOAUTh HHPOPMAIMIO O MpUMEPaX) MPAKTHYECKOTO
WCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUM B MOBCEIHEBHOW >KMU3HHU I OOECrieYeHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS M COONIOACHUS HOPM SKOJOTMYECKOrO TIOBEICHHS B
OKpYKaIOIIEN CpeIE;

OCYIIECTBJISATh OTOOpP MCTOYHUKOB MH(pOpMaruu B VIHTepHETE B COOTBETCTBUU C
3aIaHHBIM TIOMCKOBBIM 3allpOCOM, HA OCHOBE HUMEIOIIUXCS 3HAHUN M MyTEM
CpPaBHEHHMS Pa3JIMUHBIX MCTOYHUKOB BBIACISATH MHPOPMAIUIO, KOTOpas SBISETCS
MPOTUBOPEYUBOUN MM MOXKET ObITh HETOCTOBEPHOM;

WCIIOJB30BaTh TPU  BBHIMIOJIHEHUWW YYEOHBIX 3aJlaHUN  HAYyYHO-TIOMYJISIPHYIO
JUTEPATypy (PU3NYEcKOro coaeprKaHus, CIPaBOUYHbIE MaTEpPHAIbI, PECYPChl CETU
WNuTepHeT, BianeTp mnpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKUE MUChMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
2-3 ucTOYHUKOB MH(MOpPMAITUU HU3NIECKOTO COACPIKAHUS, B TOM YHCIIC ITyOJIMIHO
JenaTh KpaTKue COOOIICHHWST O pe3ysibTarax MPOEKTOB WU  y4eOHBIX
WCCIIEIOBAHUM, NPU 3TOM TIPaMOTHO MCIIOJIb30BaTh W3YYCHHBIN TOHSITUWHBINA
amnmapar Kypca (U3MKHU, COMPOBOXKIATh BHICTYIIJIEHUE MPE3EHTAIIUEH;



NpU  BBINOJHEHUH Y4E€OHBIX TMPOEKTOB U  HCCIEIOBAHUI  paclpeneisiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABICHHBIMU 33/ladaMU, CJICIUTH 3a
BEITIOJITHCHUEM TUTaHA JCHCTBUHN, aaeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIA] B
JEATEIIbHOCTh  [PYIIbI, BBICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHUE,
YUYUTBIBAsE MHEHUE OKPYKAOLIUX.

K xonIy o0yuenus B 8 kjacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITUXCSI YMCHUIA:
WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE aTOMOB
U MOJIEKYJI, arperaTHbleé COCTOSIHUSI BEIECTBA, KPUCTAJUIMUECKHE W amMop(dHbIE
TE€Ja, HACBIIICHHBIM M HEHACBIIMICHHBIN Map, BIAXKHOCTh BO3AyXa, TEMIEpaTypa,
BHYTPEHHSISI SHEPIUsl, TEIIOBOM JIBUTATEIIb, JIEMEHTAPHBIN IEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE T0JI€, TPOBOAHUKHU U JUDJICKTPUKU, TTOCTOSIHHBIN 3JIEKTPUUECKUN
TOK, MarHUTHOE MOJIE;
pasnuyaTh siBIEHUs (TEIUIOBOE pACIIMpPEHUE U CKaThe, TeIulonepeaayda, TerioBoe
paBHOBECHE, CMAauMBaHWE, KaNWJUISIPHBIC SIBJICHUS, HWCIApEHHUE, KOHIEHCAIIMSI,
IUIaBJICHUE, KpUCTalM3anus  (OTBEpJAEBAaHME), KHUIEHHE, Telonepenaya
(TeTI0MPOBOHOCT, KOHBEKIIHNS, U3JIy4EHUE), AIEKTPU3AUSA Tell,
B3aMMO/ICHCTBUE 3aPSAJ0B, IEUCTBUA AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/JICHCTBUE MAarHUTOB, JICCTBHE MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHuTHAsT MHAYKIUS) TO OMUCAHUI0 MX XapaKTePHBIX CBOICTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSBICHUE H3YUYCHHBIX (PU3WYECKUX SIBICHUN B OKpPYXKaIOIEM
MUpE, B TOM YUCJIe PU3NYECKUE SIBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSIKEHUE U
KaWUISIPHBIE SIBJIEHUS B MPUPOJE, KPUCTAUIBI B Mpupone, uzinyuenue CoiHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHETa,
AIIEKTPUYECKUE SIBJICHUS B aTMoc(epe, 3JIEKTPUUYECTBO KUBBIX OPTraHU3MOB,
MarHuTHOE 1oJjie 3eMid, Apeld MmoarcoB, PojIb MAarHUTHOTO TOJIS JUIsl )KM3HU Ha
3emie, TONSPHOE CHUSHHE, TPU HSTOM IMEPEBOJAUTHh NPAKTUYECKYHO 3ajadyy B
y4eOHYI0, BBIACIATh CYIIECTBEHHbIC CBOMCTBA (MpU3HAKU) (PU3NUECKUX SIBJICHUI;
OMHUCHIBATh M3YYEHHBIE CBOWCTBA Tel U (DU3WYECKHUE SIBJICHUSA, HCIOJIb3YS
dbuznyeckre BEIMYUHBI (TeMImeparypa, BHYTPEHHSSI DHEpPrusi, KOJIUYECTBO
TEIUIOThI, yJAENbHAsl TEIJIOEMKOCTh BEIIECTBA, YJI€NbHAS TEIUIOTA IJIaBIICHUS,
yAelbHas TeIJIoTa MapooO0pa3oBaHUs, yJeldbHAas TEIUIOTa CTOpaHUsl TOILIUBA,
KOO(POUIIMEHT TMOJIe3HOTO JCHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTEJIbHAsS
BJIQXHOCTh BO3AYyXa, DJEKTPUYECKHM 3apsif, CHUJla TOKa, DJIJIEKTPUUECKOe
HaIpsKEHUE, CONMPOTUBJIEHUE MPOBOJIHUKA, YIEIbHOE COMPOTUBIICHHE BEIIECTBA,
paboTa W MOIIHOCTH JJCKTPUYECKOTO TOKAa), NPH OMUCAHUU TPABHIHHO
TPaKkTOBaTh (DU3WYECKUN CMBICT WCIOIB3YEMbIX BEJIMYMH, OOO3HAYCHUS U
eAUHUIIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (POPMYJIbl, CBS3BIBAIOIINE JTAHHYIO



(GU3UYECKYI0 BETMYMHY C JAPYTUMH BEIUYMHAMH, CTPOUTH TpapUKU H3yUECHHBIX
3aBUCUMOCTEH (PM3NUYECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHE SBICHUS U MPOIECCHI, HCIONb3YS
OCHOBHBIE TTOJIOKEHHSI MOJEKYISIPHO-KUHETUUECKONW TEOPUU CTPOCHHUS BEILIECTBA,
NPUHIMI CYNEPIO3UINKU ToJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsna, 3akoH OMma s yyacTka uend, 3akoH Jxoyns—JIeHna, 3aKoH coXpaHEHus
SHEPTruH, MPHU STOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aIHCHIBATH €T0
MaTeMaTUYECKOE BBIPAKEHHE;

OOBSACHATHh (PU3UYECKUE MPOIECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTyaluin IPAaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MPUYUHHOCIIEACTBEHHBIE CBS3H, CTPOUTH 00BACHEHHE U3 1—2 TOTMYECKUX IIaroB ¢
oropoit Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3UUYECKUX SBICHUM, (PU3NIECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEW;

pemaTrh pacu€THble 3alauyud B 2—3 JCHCTBUS, UCIOJIB3YS 3aKOHBI M (HOPMYJIBI,
CBA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBL: HAa OCHOBE aHalIM3a YCJIOBHUS 3aJaud
3aMKMCBIBATh KPATKOE YCJIOBHUE, BBIABISATH HEJOCTATOK JAHHBIX JJISl pELICHUs
3a/laud, BBIOMPATH 3aKOHBI W (QOPMYJIbI, HEOOXOAUMBIE IJisi €€ pelIeHus,
MPOBOJIUTH PACU€Thl U CPAaBHUBATH MOJYUYCHHOE 3HAYCHUE (PU3NYECKON BEITMUUHBI
C U3BECTHBIMHU JJaHHBIMH;

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PELIUTh IPH MOMOIIM (PU3HYECKHX
METOJOB, MWCIOJIb3ySl OINMCAaHWE MCCIEHOBAaHUs, BBIICIATH ITPOBEPAEMOE
MPEANOJIOAKEHNUE, OLICHUBATH MPABWIBHOCTh MOPSAAKA MPOBEACHUS UCCIEAOBAHUA,
JI€JIaTh BBIBO/IbI;

MPOBOJIUTH OMBITHl 1O HAOMIOJAEHUI0 (U3HYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB TeJN (KanWJUISIpHBIE SIBJIICHUSA, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro
o0béMa, Temmeparypbl, CKOPOCTH Ipollecca OCTBbIBAHMS W HAarpeBaHHs MpuU
U3IIy4eHUH OT IIBETa H3JIydaroniedl (MOTJIOMIArOIIei) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUS] BOJABI OT TEMIEPATYpPhl KUJIKOCTH M IUIONAAN €€ IOBEPXHOCTH,
AIEKTpU3aLMs TEJI U B3aHUMOJECUCTBUE DIEKTPUUYECKUX 3apsA0B, B3aUMOJEHCTBHE
MOCTOSTHHBIX MarHUTOB, BU3yaJIM3allisl MATHUTHBIX MOJICH MOCTOSTHHBIX MarHUTOB,
JNENUCTBUS MAarHUTHOTO TOJI HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA DJICKTPOIBUTATEINS MMOCTOSIHHOTO TOKA): (hOPMYIUPOBATH MPOBEPSEMBbIC
IPEIIONIOKEHNsI, CcoOUpaTh YCTAHOBKY U3 TMPEAJIOKEHHOT0 000pya0BaHus,
OMUCHIBATH XOJ1 OIbITA U (HOPMYITUPOBATH BHIBO/IBI;

BBITIOIHATDh TMPSIMBIE HW3MEPEHUST TEeMIepaTypbl, OTHOCUTEIBHON BIIAXKHOCTH
BO3JlyXa, CUJIbI TOKA, HAIPSKEHUS C UCIOJIb30BAaHUEM aHAJOTOBBIX MPUOOPOB H
JTATYNKOB (DU3NYECKUX BEIUYMH, CPAaBHUBATH PE3YyIbTaThl U3MEPEHUN C y4ETOM
3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH;



IPOBOANUTDH HCCIEAOBAHNE 3aBUCUMOCTH OAHON (PU3UUECKON BEIMYUHBI OT APYToit
C  HCIHOJIb30BAHUEM MPSIMBIX HU3MEPEHUN  (3aBUCUMOCTb  COINPOTHUBIICHHS
IPOBOJHUKA OT €ro JUIMHBL, IUIOMIAAM IMOMEPEYHOr0 CEYECHHS] MU YIEIbHOTO
COIIPOTHUBIICHUS BEILLECTBA MPOBOJHMKA, CHJIBI TOKA, UAYLIETO Yepe3 MPOBOJHMUK,
OT HalpsDKEHWsT Ha IMPOBOJHUKE, HCCIENOBAHUE IMOCIEAOBATEIBHOIO U
NapaJyIeIbHOTO  COEJMHEHUH NPOBOJHUKOB): IJJAHUPOBATh HCCIIEOBAHUE,
coOupaTh YCTaHOBKY U BBIIOJIHATh MU3MEPEHUS, CIIEIysl NPEJIOKEHHOMY IUIaHY,
(GuKcHpoBaTh pe3yabTaThl MOIYYEHHON 3aBUCUMOCTU B BUJE TaOIUIL] U TpaduKOB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

OPOBOJAUTH  KOCBEHHbIE  M3MEpPEHHs  (PU3MYECKUX  BEIWYMH  (yAeJabHas
TEIJIOEMKOCTh BEIIECTBA, COIMNPOTHBIICHHE IPOBOJHHMKA, padOoTa W MOIIHOCTH
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHHUsA, COOUPATh IKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJHE€Aysd NpPEMIOKEHHOW WHCTPYKLUH, W BBIUKCIATH 3HAYCHHE
BEJIMYMHBI,

coOI0aTh MpaBWJa TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
o0opy1I0BaHUEM;

XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOPON Ha UX ONMHUCAHUS (B TOM YMCJIE: CUCTEMA OTOIUIEHHS IOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEpMETP, BOJBTMETP, CUETUYUK DIEKTPUUECKON
HHEPIUH, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpEBATEIbHBIE 3JIEKTPONPUOOPHI
(mpuUMepsI), NIEKTPUUECKHE MPEAOXPAHUTEIHN, JIEKTPOMArHUT, ANEKTPOJBUIaATEIh
IOCTOSIHHOTO TOKa), WCIIOJIb3Ysl 3HAHUS O CBOMCTBaxX (U3WYECKUX SBICHUN U
He00XoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOMCTBA U U3MEPHUTENbHBIE MTPUOOPHI 1O
CXeMaM M CXEMaTUYHbIM pHUCYHKaM (KUAKOCTHBIA TEPMOMETp, TEPMOC,
NICUXPOMETP, TUTPOMETP, JIBUTaTelb BHYTPEHHErO CropaHus, 3JIEKTPOCKOIL,
peocTar), COCTaBIATH CXEMBl JJEKTPUUYECKHUX LENEW C IOCIEeN0BATEIbHBIM U
napajulebHBIM COEJUHEHHEM JJIEMEHTOB, pa3jiuyas YCJIOBHbIE OO0OO3HAYEHUS
AJIIEMEHTOB JJIEKTPUUYECKUX LENIEH;

NPUBOAUTH MPUMEPHl (HAXOAUTh HMHGOPMAIMIO O MpUMEpax) MPaKTUYECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KWU3HU A1 OOECredeHUs
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKPYKAIOIIEU CPELE;

OCYUIECTBJIATh NMOMCK MH(pOpMaIMu (u3nyeckoro coaepkanus B MHTepHere, Ha
OCHOBE MMEIOIIMNXCA 3HAHUM U MyTEM CPAaBHEHMS JIONOJHUTEIbHBIX MCTOYHHUKOB
BBIIETATh MH(GOPMALIMIO, KOTOpas SIBISIETCA MPOTHBOPEUYMBOM WM MOXKET OBITh
HEJO0CTOBEPHOM;



UCIIONB30BaTh MPHU  BBIIOJHEHWH YYEOHBIX 3aJaHUM  HAyYHO-TIOMYJSPHYIO
auTepaTypy (pu3Mdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CeTU
WuTepHer, BnaxeTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
UH(GOpPMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCBMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHHUs, 00001as
UHPOPMAIIMIO U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTO COICpKAHUS, B TOM
yucie myOJuYHO MPECTaBIATh PE3yJbTaThl MPOSKTHOM MM MCCIEN0BATEIBCKON
NESATEIBHOCTH, IMPU 3TOM TIPAaMOTHO HCIOJb30BaTh HW3YYEHHBI MOHATUHHBINA
anmnapat Kypca (GU3HKH, CONPOBOKAATh BHICTYIIJICHUE ITPE3ECHTALUEH;
IPU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB M HMCCIEAOBAHUN (PU3UUECKHUX IPOLIECCOB
pacmpenenartb O0s3aHHOCTH B TPYINIE B COOTBETCTBUU C IOCTABICHHBIMU
3aJlayaMu, CJIEIUTh 32 BBIIIOJHEHHEM IUIaHA JEHCTBUH M KOPPEKTUPOBAThH €ro,
aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIaJ B JEATEIBHOCTh I'PYIIIbI, BEICTPAaUBATh
KOMMYHUKATUBHOE  B3aMMOJICHCTBHE, IMpOSBIAA  TOTOBHOCTh  pa3pelaTh
KOH(DJIUKTBHI.

K koHIly 00yueHus B 9 kJiacce nIpeIMETHBIE PE3YIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
UCIIOJIB30BaTh IIOHATHUA: CHCTEMa OTCYETA, MaTepuaibHas TOYKa, TPACKTOPHS,
OTHOCUTEJIPHOCTh ~ MEXaHHYECKOro  ABWXKEHMs,  jAedopmanus  (ympyras,
IUTACTUYECKAs), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb U
neperpy3ku, UEHTP TAKECTH, A0COIMIOTHO TBEPJOE TEJO, LIEHTP TSHKECTH TBEPAOTO
T€Na, pPaBHOBECUE, MEXAHMYECKUE KOJEOAHHWS M BOJHBI, 3BYK, HH(PPA3BYK U
YJIBTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIAa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJM30PYKOCTh U JAIbHO30PKOCTb, CHEKTPbl MCIYCKAaHUS W MOTJIOUICHMS, aibda,
0eTa- 1 TaMMa-u3Iy4yeHus, U30TOMbI, AEPHASI DHEPTEeTHKA;
pasnuyarh ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIUHENHOE TBUKEHUE,
pPaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBU)KEHHE, CBOOOJHOE MaJeHUE Tell,
PaBHOMEPHOE JBUKEHUE IO OKPYKHOCTH, B3aHMMOJCHCTBHE TEJ, PEAKTHUBHOE
JBUKEHUE, KOJIeOaTeNbHOE ABMKEHHUE (3aTyXalOIINE U BbIHYK/ICHHbIE KOJICOaHMs),
pPE30HAHC, BOJHOBOE  JBW)KEHHME, OTPAXXEHUE  3ByKa, IPSAMOJIMHENHOE
pacnpocTpaHEHHE, OTPAKEHUE U IPEJOMIICHUE CBETa, IIOJHOE BHYTPEHHEE
OTpa’kK€HUE CBETA, Pa3JIo’KEHNE OEJIOro CBETa B CIEKTP U CIOKEHUE CHEKTPaJIbHBIX
LBETOB, JUCIEPCHUS CBETa, ECTECTBEHHAsl pPaJANOaKTUBHOCTb, BO3HUKHOBEHHE
JIMHENYaTOro CHeKTpa M3JIyYEeHHs) N0 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOMIMX JaHHOE (PU3NYECKOE SBICHUE;
pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKHUX SIBICHUNA B OKpYKaIOIIEM
mupe (B TOM uucie (pU3MUECKHe SIBICHUS B MPHUPOJAE: MPHIMBBI U OTJIMBBHI,
nBrkeHrne 1uaHeT CoOJIHEYHOW CHCTEMBI, PEaKTHBHOE JIBM)KEHHE KUBBIX
OpraHU3MOB, BOCHPUSTHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHE, CEUCMHUUYECKHE



BOJIHBI, I[yHaMH, 3X0, I[BE€Ta TeJl, ONTUYECKUE ABJICHUS B IPUPOJE, OMOIOrHUECKOe
NEHCTBUE BUAUMOIO, YIbTPadUOIETOBOTO M PEHTTEHOBCKOTO  H3IY4YCHHH,
€CTECTBCHHBII pagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHMOAKTUBHOE
U3IyYEHUE TPUPOAHBIX MHUHEPAJIOB, ACHCTBUE pPaJMOAKTUBHBIX H3IYy4EHUH Ha
OpPraHM3M 4YeJOBEKa), MPU 3TOM MEPEBOAUTh NMPAKTHUUECKYIO 3a7adyy B Y4ECOHYIO,
BBIJICTISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKK) (PU3UUECKUX SBJICHUM;

ONKCHIBAaTh M3yUYEHHBIE CBOWCTBA Ted M (U3NYECKUE SBICHUS, HCIOIb3YS
¢usznyeckue BEIWYMHBI (CPElHSAs W MIHOBEHHas CKOPOCTh Tejla IpH
HEPAaBHOMEPHOM JBM)KEHHUH, YCKOPEHUE, NEPEMEIIECHUE, IYTh, YIJIOBas CKOPOCTb,
CWJla TPEHUs, CUia YNPYrocTH, CUJIAa TSKECTH, YCKOPEHHE CBOOOJHOIO IMaJeHus,
BEC Tella, UMITYJIbC Telld, MUMITYJIbC CHJIBI, MEXaHHueckas padoTa W MOUIHOCTH,
NOTEHIMAIbHASL JHEPrusi Teja, MOJHATOIO HaJl IOBEPXHOCTHIO  3EMJIH,
NOTEHIMAIbHASL JHEPrUsl CHXKATOW IPYKHWHBI, KUHETHYECKass JHEPrus, IOJIHAs
MEXaHUYECKasl SHEPIHsl, NEPUOJ U YacTOTa KoJeOaHuM, IJIMHA BOJIHbI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTelb IMPEJIOMIIEHUS CPEIbl), MPHU
ONMHMCAHUM MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYUH,
0o0O3HaueHUsT W eAUHUIBl (QU3NYECKUX BEIUYHH, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOILIUE TAHHYIO (PU3MUECKYIO BEIMUUHY C JAPYTUMHU BEIIMYMHAMHU, CTPOUTH
rpayKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PU3MUECKHUE SIBICHHUS M IPOLIECCHI, HCIOIb3YS
3aKOH COXpaHEHUs SHEPrHHM, 3aKOH BCEMUPHOrO TITOTEHHUS, MPUHLUII
CYIIEPIIO3ULIMA CHWJI, TPHUHIMII OTHOCUTENBHOCTH ['amuies, 3axkoHsl HproTOHA,
3aKOH COXPaHEHHMsI UMITYJIbCa, 3aKOHBI OTPAXKEHMSI U MPEJOMIIEHUS CBETA, 3aKOHBI
COXpaHEHMs 3apsA0BOI0 M MACCOBOI'O YHMCENI IPH SAEPHBIX PEAKLUAX, IPH ITOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBHIBATh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBACHATH (PU3MUECKHE MPOLECCHl U CBOICTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyallUi NPAKTUKOOPUEHTHPOBAHHOTO  XapakTepa: BbBIABIATh IPUYMHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 2—3 JIOTMUECKUX IIaroB C OMOPOM
Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH, (PU3NUECKUX 3aKOHOB WIU
3aKOHOMEPHOCTEN;

pemiate pacyéTHble 3aJaud (OMUpArOUIMecs] Ha CUCTEMY W3 2—3 ypaBHEHHUN),
UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3MUECKHE BEIMYMHBI: HA OCHOBE
aHaiM3a yCIOBUS 3a/layy 3allMChIBATh KPATKOE YCIIOBUE, BBISBISATH HEJOCTAIOIIHE
VI U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (OPMYIJbl, HEOOXOAUMBIE IS
pElIeHMs, MPOBOJIWUTH PACYETHI W OLEHMBATh PEATUCTUYHOCTH IOJYYEHHOIO
3Ha4YeHUs] PU3NUECKON BEIUUMHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh NPU MOMOUIM (PUIUUECKUX
METO/IOB, HCHOJb3ys OINHMCAHWE UCCIENOBAHUS, BBIICIATH MPOBEPSEMOE



MIPEANOJIOKEHNE, OIEHUBATh MPABWIHBHOCTD MOPSIKA MPOBEICHUS HCCICIOBAHUS,
JIeaTh BBIBOJIbI, HHTEPIIPETHUPOBATH PE3YIbTATHl HAOIOACHHUH U OIBITOB;
MIPOBOJIUTH OMBITHl 1O HAOMIONCHUIO (U3UYECKUX SBICHUNA WIN (PU3HUECKHX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HproTOHa, 3aKOHAa COXpaHEHMs YHEPTUH,
3aBUCUMOCTh Iepuojia KojeOaHWil TPYKUHHOTO MasiTHUKa OT MacChl Ipy3a u
KECTKOCTU TIPY)KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYIbl MaJIbIX KOJICOAHUH,
OpSIMOJIMHEMHOE paclpoCTpaHEHHE CBETa, pa3siokeHHe Oejoro CBeTa B CIEKTD,
U3y4YeHUE CBOMCTB M300pa)K€HUS B TUIOCKOM 3€pKajie M CBOWMCTB HM300pa)kKeHUS
npeaMeTa B coOuparomieid JuH3e, HaONIOJEHUE CIUIOIMIHBIX U JIMHEHYaThIX
CHEKTPOB HM3IIYUYEHHs): CAMOCTOATENIBbHO COOUpaTh YCTAHOBKY W3 HM30BITOYHOTO
Habopa 000pyI0BaHMs, ONTUCHIBAThH XOJ OTBITA U €r0 Pe3yibTaThl, (HOPMYIUPOBATH
BEIBOJIBL;

MPOBOJIUTH TIPU HEOOXOJUMOCTH CEPHUIO MPSMBIX U3MEPEHUH, ONpeaeiss cpeaHee
3HAUCHUE U3MEPSIeMON BeTUYUHBI ((POKYCHOE PACCTOSTHUE COOMpArOIeH JIMH3bI),
000CHOBBIBaTh BBIOOP criocoOa u3mMepeHus (M3MEPUTEIBLHOTO TPUOOpa);
MPOBOAUTh  HCCIEIOBAHME  3aBUCUMOCTEM  (U3MYECKUX  BEIUYUH  C
WCITOJIb30BAaHUEM TIPSAMBIX HM3MEPCHHH (3aBUCHUMOCTh IIYyTH OT BPEMEHH TMPHU
PaBHOYCKOPEHHOM JIBIDKEHMHM 0€3 HadyallbHOM CKOPOCTH, Iepuojaa KosieOaHun
MaTEMaTUYECKOr0 MAasiTHUKA OT JUJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKCHHSI CBETa
OT yrja MNaJeHus M yria MOpeJoOMJIEHHs OT Yyria MaJeHusd): IJIaHUPOBAThH
UCCJIEIOBAHNUE, CAMOCTOATENIHO COOMPATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIYYCHHOU 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUJAE TaOMUI[ U TpaduKoB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIE M3MEPEHHS (PU3NYECKUX BEIMYUH (CPEIHSS CKOPOCTh U
YCKOpPEHHE Tela MpU PABHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHUE CBOOOJIHOTO
najeHusl, KECTKOCTh  TPYXKHUHBI, KOIDPUIIMESHT TPEHHS  CKOJBKCHUS,
MEXaHMYecKas paboTa H  MOIIHOCTh, dYacToTa H IepHojJ  KojcOaHui
MaTEMaTUYECKOr0 M TMPYKUHHOTO MAasTHUKOB, ONTHYECKash CHUJia coOuparomiei
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  IMIAHUpPOBaTh  U3MEPEHUs,  COOMpaTh
HKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIMIOJHSATH UBMEPEHUS, CIEAYs TPEAJIOKEHHON
WHCTPYKIIUHM, BBIYMCIATH 3HAYCHHE BEIMYMHBI W aHAIM3UPOBATh TOJyYCHHBIC
pe3yJIbTaThl ¢ YYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUM;

COOIO/IaTh TMpaBWIa TEXHUKH O€30macHOCTH Tpu pabore ¢ 1abopaTopHBIM
00opy10BaHUEM;

pa3nyaTh OCHOBHBIC MPU3HAKU U3YYEHHBIX (DU3NUECKUX MOJIEICH: MaTepuaIbHas
TOYKa, a0COFOTHO TBEPJIO€ TEJIO, TOUYCUHBIA UCTOUYHUK CBETA, JIy4, TOHKAs JTMH3A,
TJIaHETapHAasi MOJIETh aTOMa, HyKJIOHHAS! MOJIeJTh aTOMHOTO SIJIpa;
XapaKTEePU30BaTh MPHUHIUIBI JEHCTBUS W3YyYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C OMOpOM Ha WX omucaHus (B TOM 4YHCIE: CHOUIOMETp, AATUUKHU



MOJIOXKEHUS, PACCTOSIHUSL M YCKOPEHHMs, pPAaKeTa, 3XOJIOT, OYKH, IEPHUCKOIL,
doroanmapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Buiibcona), wucnonb3yss 3HaHUS O CBOMCTBaX (DU3UYECKUX SABJICHHA U
He00XoauMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

UCIIOJB30BaTh CXEMbl M CXEMAaTHYHbICE PHCYHKHM H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTENIbHBIX IMPUOOPOB M TEXHOJOTMYECKHX HPOLECCOB MpHU
peleHry y4eOHO-IPAKTUYECKUX 3a/]a4, ONTUYECKHE CXEMbl ISl IMOCTPOEHUS
M300paKEHUI B IJIOCKOM 3€pKajie U coOOMparolei JTMH3E;

NPUBOAUTH TMPUMEPHl (HAXOAUTh HMHGOPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KMU3HU i1 OOecriedeHus
0e30MmacHOCTH TpU OOpalleHuu ¢ TpudopaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHHUs! 370pOBbS U COOJNIOACHUS HOPM 3KOJOTMYECKOIO MOBEACHHUS B
OKPY>KAIOIIEH CPELE;

OCYILECTBIATh MOMCK HH(pOpManmu ¢uzndeckoro cojnepkanus B HHTepHere,
CaMOCTOATENBHO (HOPMYIUPYSI OMCKOBBIM 3aMpOC, HAXOJUTh MYTH ONpPEACIICHHUS
JIOCTOBEPHOCTH TOJIydEHHOH HH(OpMAIMM HAa OCHOBE HMEIONIUXCS 3HAHUU U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIOJIBb30BaTh MpPU  BBIIOJHEHUM YYEOHBIX 3aJaHUl  HAyYHO-TIONMYJISPHYIO
JaUTepaTypy (pU3MUecKoro coaepiKaHus, CIPaBOYHbIE MaTepUaibl, PECYPChl CETU
WuTepHeT, BiaaeTh NpuéMaMH KOHCHEKTHPOBAaHUS TEKCTa, MpPeoOpa3oBaHUs
MH(pOpMaIIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHbIE COOOIIEHHS Ha OCHOBE
uH(OpPMAITUU U3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJEPKAHUS, IMyOJIMYHO
IPEACTABIATh PE3YJbTATHl MPOEKTHOM WM HMCCIEN0BATEIbCKON JIESTEIBHOCTH,
IIPY 3TOM T'PaMOTHO MCIOJIB30BAaTh U3YYEHHBIA NOHATUHWHBIN anmapaTr U3y4acMoro
pasznena (U3MKA M CONPOBOXKAATH BBICTYIJIEHHWE TMPE3CHTAlME ¢ y4EéToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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
bubmuoreka [JOK

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapitetine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta H MOUHOCT® 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEL > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHUTHOE MOJIE U 5 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

41 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK



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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3zgea S. KBaHnToBbI€C SIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
INOYPOYHOE IINIAHUPOBAHHE
7 KIIACC
)
Nen/m Tema ypoka KonuyectBo JCKTPOHHLIE
uudposbie
4acoB

oOpa3oBaTe/ibHbIE



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

pecypchl

1 ®du3uka — Hayka 0 pupoje. SABineHus npupoasl 1

2 ®dusnvecKue ABICHUS 1

3 Ou3nyecKue BEIIMYUHBI U UX U3MEPCHHE 1

4 JlaGopaTtopHnas pabota "OnpeneneHue 1eHbl AeIeHus " 1

5 Metoapl HayyHOro no3Hanus. Onucanue pU3nUecKux sBICHUM ¢ TOMOIIbIO MOl 1 bubmmorexa LIOK
https://m.edsoo.ru/ff09f72a

6 Ypok-uccnenoBanue "[IpoBepka rumoTe3bl: 1adbHOCTh MONETA MIAPHUKA, MYIIEHHOTO 1

TOPU30HTAIILHO, TeM O0JibllIe, 4eM OoJIbllie BhICOTa mycKa"

7 Crtpoenue BemiectBa. ONBITHI, TOKA3bIBAIOLIUE TUCKPETHOE CTPOSHUE BEILIECTBA 1 bubmmorexa LOK
https://m.edsoo.ru/ff09fe0a

8 JIBY>KEHUE YacTHUII BEIICCTBA 1 bubmorera [JOK
https://m.edsoo.ru/ff0a013e

9 JlaboparopHnas pabota "Onpenenenue pa3MepoB MabIX Ted'.

10 ArperatHbie COCTOSIHUSI BEIIECTBA

1 Oco0eHHOCTH arperaTHeIX COCTOSHUM Boibl. O000IIeHNE IO pa3aeny 1 bubnuoteka [JOK

«IepBoHayYaIbHBIE CBEACHUSA O CTPOCHUU BELIECTBA» https://m.edsoo.ru/ff0a0378

12 Mexannueckoe nBmkeHue. PaBHOMepHOE U HEpaBHOMEPHOE JIBIXKEHUE 1 bubmmorexa [OK
https://m.edsoo.ru/ff0a05c6

13 Cxopoctb. EAMHUIBI CKOPOCTH 1 ngg;ﬁf;igﬁ}; 02079¢

14 Pacuer nytu u BpeMeHU BUKEHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4

15 Nueprusa. Macca — Mepa HHEPTHOCTH T 1 Eﬁﬁﬂ:ﬁgﬁﬁf 020¢10

16 ITmorHOCTE BeltecTBa. Pacuer Maccel 1 00beMa Tela Mo €ro IIOTHOCTH 1 bubnnorexa [IOK

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

17 JlaGopartopHas pabota «OnpeeneHne I0THOCTH TBEPAOTO TEIa»
bubnnoreka [HOK
18 Pemenue 3amgau no reme "[lnotHocTts BemecTna" https://m.e dsogru /F0a123¢
19 Cuna xak xapakTepucTHKa B3auMoencTBus Ten. Cuia ynpyroctu. 3akoH ['yka
20 JlaGopaTtopHnas pabota ((I/IBUyIICHI/Ie 3aBUCUMOCTH PaCTsDKeHH (edopmaiun)
HPYKUHBI OT MPUIIOKEHHOM CHUITBI»
21 [[“IBnenue TsroTenus. Cuiia TSKECTH
99 CBs13b MeX1y CUIION TSKECTH U Maccoii Tena. Bec Tena. Pemenue 3anad no reme bubnnoreka [JOK
"Cuna Tspxectn” https://m.edsoo.ru/ff0al778
23 Cuna TspKecTH Ha Ipyrux ranerax. Guznyeckue XapakTepUCTUKU MIIaHET bubmmorexa LOK
https://m.edsoo.ru/ff0a1502
bubnnoreka [JOK
24 Hsmepetine ci. Jiamomerp https://m.edsogru/ff0a18cc
bubnnoreka [JOK
25 Bec rena. Hepecomocts https://m.edsogru/ff0a1778
26 CrnosxeHue AByX CUJI, HaIIPaBJIEHHBIX 110 OHON NpsiMOoi. PaBHOEHCTBYOIIAS CHIT bubmmorexa LIOK
https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau o reme "PaBHonelicTByromas cui'
28 Cuna tpenus u e€ BUIbl. TpeHue B IpUpojie U TEXHUKE bubmmorexa [JOK
https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas paboTa «3ydyeHne 3aBUCUMOCTH CUJIbI TPEHUS CKOIBKEHUS OT CHJIBI bubnmnorexa [JOK
JIaBJICHUA U XapaKTepa CONMPUKACAIOLINXCS IIOBEPXHOCTEN» https://m.edsoo.ru/ff0alcc8
30 Pemenue 3a1a4 Ha onpe/ieICHHe PaBHOICHCTBYIOIIEH CHITBI
31 Pemenue 3amau mo Temam: «Bec Tenay, «['paduyeckoe nzodpaxkeHue cuimy, «CUib, bubnmnoreka [JOK
«PaBHOIEUCTBYIOIIAS CUI» https://m.edsoo.ru/ff0alde0
32 Wrorosast KoHTpoJbHASA paboTa 3a 1 momyroaue
33 JNasnenne. CriocoObI yMEHBIIICHUS U YBEITUYCHUS JTABJICHHS bubmorera [JOK

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

34 .3 0bé
JlaBnenue raza. 3aBUCUMOCTD JJaBJICHUS ra3a oT 00bEMa, TeMIIEepaTyphl https://m.edsoo.ru/ff0a2376
35 [lepenava naBieHust TBEPABIMU TeJIaMU, )KUJIKOCTSIMH U razaMu. 3akoH [lackans bubmmorexa LIOK
peAatia X PA » A ’ https://m.edsoo.ru/ff0a25b0
36 JlaBiieHHe B )KHUIKOCTH U ra3e, BEI3BAHHOE JICHCTBUEM CHJIBI TSIKECTH bubmmorexa LOK
A ’ A https://m.edsoo.ru/ff0a2718
bu6mmoreka [IOK
7 P . IT
3 SIICHUE 33]1a4 110 TeMe «/laBneHue B )KUIKOCTH U Ta3e. 3akoH [lackamsy https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobmarommecs cocymst https://m.edsoo.ru/ff0a2970
39 IMuppaBiawaeckuii mpece bubmmorexa LOK
P P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiHeBOM )KUIKOCTHBIN HACOC
bubmuorexa [JOK
41 A ¢
T™OCcdepa 3eMITH U PUIHHBI €€ CYIIeCTBOBAHUS https://m.edsoo.ru/ff0a2bsa
bu6nmoreka [JOK
42 B LA
ec Bo3ayxa. ATMocepHOe TaBICHHE https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [IOK
4 U : T
3 3MepeHue arMocdepHoro aasieHus. OnsiT Toppruuenan https://m.edsoo.ru/ff0a2da8
44 3aBHUCHUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPS bubnuorexa LIOK
P A AP P https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepous. AtmocepHoe AaBleHHe Ha PA3TUYHBIX BHICOTAX bubnmorexa LIOK
P pratepona. pHOC A P https://m.edsoo.ru/ff0a2fc4
46 Pemienue 3ama4 no reme " AtmocdepHoe naBienue"
47 JlelicTBHE KUIKOCTH U Ta3a Ha TIOTPY>KEHHOE B HUX Tell0. ApXHUMeIoBa cuja bubmmorexa [OK
A Py - AP s https://m.edsoo.ru/ff0a3276
48 JlaboparopHas pabota «Onpeenenre BRITATKUBAIOIIEH CUITBI, IEHCTBYIOIIEH Ha TeJo, bubnnorexka [JOK

MIOTPY>KEHHOE B JKUJKOCTBH)

https://m.edsoo.ru/ff0a33fc
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49 JlaboparopHas paboTta 1o Teme «lccrnenoBanue 3aBUCUMOCTH Beca Tejia B BOJE OT bubmuorexa [JOK
00BbEMa MOrpy>KEHHOM B JKUJIKOCTh YaCTH TEJIay https://m.edsoo.ru/ff0a3514
bubnmoreka [JOK
>0 Hnagarie e https://m.edsogru/ff0a3a96
51 JlaboparopHuas pabota "KoHCTpyrpoBaHHE apeoMeTpa HWid KOHCTPYHPOBAHHUE JIOJKH U
onpejieneHue e€ rpy30no bEMHOCTH"
59 Pemenue 3amau no remam: «llnaBanue cynos. Bo3ayxomnnaBanuey, «JlaBienue bu6mmoreka [IOK
TBEPABIX TEJ, )KUIKOCTEH U ra30B» https://m.edsoo.ru/ff0a3654
53 KonTponbhas pabota no teme «/laBneHue TBepbIX Tell, JKUIKOCTEH U Ta30B»
bubnuorexa [JOK
>4 Mexaririeckas padora https://m.edsogru/ff0a3f82
bubnuorexa [JOK
- MorteocTe. EguHAE MOIHOCTA https://m.edsogru/ff0a3f82
56 VYpoxk-uccnenosanue "Pacy€t MOIHOCTH, pa3BUBAEMOM MPHU MOABEME T10 JIECTHHIIE"
57 [TpocTeie Mexanu3msbl. Peruar. PaBHOBecue cuil Ha peruare
58 Prruaru B TexHuke, ObITy 1 nipupoie. JlaboparopHas padota «VccienoBanue ycioBUiA bubnuoreka [JOK
pPaBHOBECHUs pblUara» https://m.edsoo.ru/ff0a478e
59 Pemenue 3agau no teme «Y ClIOBUSI pABHOBECHS pblyara bubmorexa HOK
https://m.edsoo.ru/ff0a48a6
60 Koaddunment nonesnoro aeicteust Mexanusma. Jlaboparopnas padora «M3mepenue
KII/I Hak1OHHOM MIIOCKOCTH
61 Pemenne 3agau mo reme "Pabota, momuOCTH, KITJT" ng;;;fg;grouﬁf 0adcas
62 Mexannueckas sHeprusi. Kunetndaeckas ¥ OTeHIIMAIbHAS SHEPTUS bubmorexa HOK
https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHUsI MEXaHHUECKOW YHEPTUU bubmmorexa [OK
https://m.edsoo.ru/ff0a4360
64 YPOK-3KCTIEpUMEHT 110 TeMe "DKCIIEPUMEHTAIbHOE ONPE/IesIeHNe N3MEHEHUS
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KMHETUYECKON U NOTEHUUAIIBHON YHEPTUU IIPU CKATHIBAHUU TEJIA [0 HAKJIOHHOMN

IJIOCKOCTH"
65 KonTtponsnas pabora o Teme «PaboTa 1 MOLITHOCTB. DHEPTUs» 1
bu6mmoreka [IOK
66 Pe3se i . Pab e eme "Me €cKoe eHue" 1
3epBHBIN ypok. PaboTa ¢ Tekctamu 1o Tem XaHUYECKOE JIBHKEHU https://m.edsoo.ru/ff0adees
bu6mmoreka [IOK
67 nu 0 1
TOTOBaj ROHTpOIRHAZ pabota https://m.edsoo.ru/ff0a4ffe
68 PesepHbIii ypok. Pabora ¢ Tekcramu o teme "Pabora. MomnocTh. DHeprus" 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
8 KIIACC
DJIeKTPOHHbIE
udposbie
Ne n/m Tema ypoka Koauuectso bp
o0pa3oBaTejibHbIE
4acoB
pecypcsbl
1 OcCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUHN U UX OTIBITHBIE 1 bubnnorexka [JOK
MOJTBEPKICHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEPAOTO, KHUAKOTO M ra3000pa3HOro COCTOSHUI BelllecTBa 1 bubnuorexa LIOK
A PROTO, 3t P B https://m.edsoo.ru/ff0a540e
4 OOBsicHeHHEe CBOMCTB TBEPIOTO, KHUJIKOTO U F'a3000pa3HOr0 COCTOSHHM BeIIecTBa Ha 1
OCHOBE IOJIOKEHUH MOJIEKYJISIPHO-KMHETHYECKOM TEOpHH
bu6mmorexa [IOK
5 K 1
PHCTAIIHHECKAC H aMOpPHbie Tea https://m.edsoo.ru/ff0a5800
bu6mmoreka [IOK
6 CMmaunBaHue U KaWLIIPHOCTh. [IOBEpXHOCTHOE HATSHKEHUE 1

https://m.edsoo.ru/ff0a5530
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bubmuorexa [JOK

! Tertonoe pactumpete i ckarne https://m.edsoo.ru/ff0a5a26
8 Temmnepatypa. CBsi3b TEMIIEPATYPbl CO CKOPOCTHIO TEIIOBOTO JIBH)KEHUS YaCTHUIL
9 Buytpennsis sneprusi. CiocoObl N3MEHEHUSI BHYTPEHHEH SHEPTUr bubmmorexa [JOK
https://m.edsoo.ru/ff0a5c60
bubnmoreka [JOK
10 Buget Terionepeain https://m.edsogru/ff0a6412
11 Ypok-koHpepennus "TIpakTudeckoe UCTIOIb30BaHUE TEIIJIOBBIX CBOMCTB BEIIECTB U bubnmoreka [JOK
MaTepHUasioB B MEJISIX dHEProcoOepekeHus " https://m.edsoo.ru/ff0a65c0
12 KonnuecTtBo TEINIOTHL. Y enbHas TEINIOEMKOCTE bubnmorexa LHOK
https://m.edsoo.ru/ff0a6976
13 YpaBHeHHe TeroBoro 6ananca. TemnooOMeH U TEII0BOE paBHOBECHE bubmorexa LHOK
https://m.edsoo.ru/ff0a7088
14 Jlaboparopuas padota "VcciienoBanue sBICHUS TEIIOOOMEHA IPU CMEIINBAHUN bubnuorexa [JOK
XOJIOAHOW U Topsiueit BoAbI" https://m.edsoo.ru/ff0a6a98
15 Pacuer xonmvecTBa TEMIOTHI, HEOOXOIUMOTO JJIsI HATPEBAHUS TeJIa U BBIIEISIEMOTO
UM TIPH OXJIQKICHUHN
16 JlaGopatopHnas padota "OnpeneneHue yaeabHONU TEIIIOEMKOCTH BeliecTBa" bubmmorexa LIOK
https://m.edsoo.ru/ff0a6bb0
17 DOHeprus ToIuBa. Y IeibHasl TEMI0Ta CTOpaHUs bubmmorexa LIOK
https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u OTBEpIEBaHNE KPUCTAUTMUECKUX TEIN. Y IeJbHas TEIJI0TA IJIaBICHUS bubmmorexa [JOK
https://m.edsoo.ru/ff0a71d2
19 JlabopaTtopHas pabota "OnpeneneHre yaeabHON TEIIOTHI TUTaBJICHHS Jibaa" bubmorexa HOK
https://m.edsoo.ru/ff0a72fe
20 [Tapoo6pazoBanue u koHaeHcanus. Vicnapenue fgggﬁ;?:;igﬁ}:mw 40¢
21 Kunenue. Y nenpHas temnoTa mapooOpa3oBaHus U KOHACHCAIINH. 3aBUCHMOCTD bu6mmoreka [IOK
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TEMIIEPATYPHI KUTICHUSI OT aTMOC(HEPHOTO JaBICHHUS

https://m.edsoo.ru/ff0a786¢

Bnaxxnocts Bozmyxa. JlabopaTopHas padora "OnpeneneHne OTHOCUTEIIbHON

bu6mmoreka [IOK

22 BJIQXKHOCTH BO3/yxa" https://m.edsoo.ru/ff0a7628
23 Pemenue 3amay Ha onpeeneHue BIAKHOCTH BO3ayXa
24 [Tpununs! paboTHI TEIJIOBLIX ABHrareseii. [laposas TypOuna. /[Burarens
BHYTPEHHETO CrOpaHus
25 KII/ TermoBoro nurarens. TennoBble ABUTATENN U 3aIUTa OKPYKAIOLIEH CPeIbl bubmmorexa [TOK
https://m.edsoo.ru/ff0a7c7c
26 3aK0OH COXpaHEHUs 1 NMPEBPAILCHHS SHEPTHUHU B TEIUIOBBIX IIPOIIeccax
97 [ToaroroBka k KOHTPOJILHOU padoTe o Teme "TemnoBrie siBneHus. 3menenue bubnuorexa [JOK
arperaTHbIX COCTOSIHMI BemlecTna' https://m.edsoo.ru/ff0a83f2
28 Hrorosas koHTpoJIbHAs paboTa 3a 1 momyroaue bubmorexa [JOK
https://m.edsoo.ru/ff0a86ae
29 DnexTpu3anus Tel. J[Ba poja dJIeKTPHUSCKUX 3apsIOB
30 Ypok-uccnenoBanue "IneKkTpusanus TeI UHIYKUUEH U ITPU CONPUKOCHOBEHUH"
. bu6mmoreka [IOK
31 B3aumMopeiicTBue 3apsykeHHbIX Tell. 3akoH Kynona https://m.e dsogru /1088764
39 Dnektpuyeckoe nose. HanmpsikeHHOCTh 35iekTpuueckoro nosis. [punmun bubnuoteka [JOK
CYNEPIO3ULINU DIEKTPUUECKUX TIOJIEN https://m.edsoo.ru/ff0a8a0a
33 Hocutenu snexktpuueckux 3apsioB. DieMeHTapHbIi 3apsia. CTpoeHue aroma
34 [TpoBOIHMKY U AMDIIEKTPUKHU. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsiia bubmorexa HOK
https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3amay Ha mMprUMEHEHNE CBOMCTB AIIEKTPUIECKUX 3aPsI0B bubmmorexa [JOK
https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUYECKUH TOK, YCIOBUSI €T0 CYIIECTBOBAaHUS. VICTOUHUKH SJIEKTPUUIECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
37 JIefcTBUS SIEKTPUIECKOTO TOKA bubmorera [JOK

https://m.edsoo.ru/ff0a96b2



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "JleiicTBUE ANEKTPUUYECKOTO 11011 HA TPOBOAHUKH U

38 "
TUDIIEKTPUKU
39 DNEeKTPUYECKUH TOK B METaJIaX, JKUAKOCTSIX U Ta3ax bubmiorexa LIOK
https://m.edsoo0.ru/ff0a9838
40 DneKkTpruyecKas 1elb U €€ COCTaBHbIE YaCTH
41 Cuna toka. JlabopaTopHas pabora "M3mepeHue u peryimpoBaHie CUIbI TOKA" ngs?ﬁr%?:(iigrou/iffowb &6
42 Dnekrpuyeckoe HanpsbkeHue. Bonbrmerp. JlabopaTopHas pabora "M3mepenue u bubmuorexa [JOK
peryaupoBaHue HanpsHKeHUs " https://m.edsoo.ru/ff0a9e14
43 ConpoTHuBieHHEe TPOBOAHUKA. Y IEIBHOE COMTPOTUBIICHHUE BELIECTBA bubmmorexa LIOK
https://m.edsoo.ru/ff0aa738
44 JlaboparopHas paboTta "3aBUCHUMOCTb 3JEKTPUUECKOTO COITPOTUBICHHS MPOBOJHUKA bubnuorexa [JOK
OT €r0 JJIMHBI, TUIOIIA I MONEePEYHOro CEYeHUs U MaTepuana" https://m.edsoo.ru/ff0aa738
45 3aBHCHMOCTH CHJIBI TOKA OT HampsbkeHus. 3akoH Oma JijIs yJacTka Ienu bubnnorexa LIOK
https://m.edsoo.ru/ff0aad4a
46 JlaGopatopHnas pabora "HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, HITYLIETO Yepe3 bubnnoreka [JOK
PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HANPSHKEHUS Ha pe3ucrope” https://m.edsoo.ru/ff0aa04e
47 [TocnenoBarenpHOE M MapaICIIbHOE COSTMHEHUS TTPOBOTHUKOB
48 JlaGopatopnas padora "IIpoBepka mpaBuia CI0KEHUs HANPSHKEHUH MpH bubnnorexka [JOK
MIOCJIEI0BATEIBHOM COEIMHEHUH JIBYX PE3UCTOPOB" https://m.edsoo.ru/ff0aaa58
49 JlabopaTtopHas pabota "[IpoBepka mpaBuiia Jyisi CHIIBI TOKa TIPH MMapajuieIbHOM bubnuoteka [JOK
COCIMHEHUH PEe3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3amay Ha mpumeHeHue 3akoHa Oma 7151 pa3TudHOTO COSUHEHUS bubnmnoreka [JOK
IIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOITHOCTB 3MEKTpHUECKOro ToKa. 3akoH J[xoynsa-Jlenna ngg;ﬁf;igngmab 124
52 JlaGoparopHas padota "Omnpenenenue paboTbl U MOIIIHOCTH 3JIEKTPUYECKOTO TOKA" bubmmorexa LIOK

https://m.edsoo.ru/ff0ab3e0
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53 DneKTpuUeCKUe e U MOTPEOUTENH IEKTPUIECKOl 3Heprun B 0bITy. KopoTkoe bubnmoreka [JOK
3aMbIKaHUE https://m.edsoo.ru/ff0ab660
54 [ToaroToBKa K KOHTPOJILHOU paboTe MO TeMe "DINEKTPUUECKUE 3apsiIbl. 3apsKEHHBIC bubmuorexa [JOK
Tena U ux B3aumoencTBus. IlocTosIHHBIN 3/IeKTpUUeCcKUil TOK" https://m.edsoo.ru/ff0abd2c
55 KontponbHas padoTa mo teme "IIeKTpUIeCKre 3apsibl. 3apsKEHHBIC Tela U UX bubnmoreka [JOK
B3auMoiecTBUs. [10CTOSTHHBIN ATIEKTPUYECKUMA TOK" https://m.edsoo.ru/ff0abea8
56 ITocTossHHBIC MATHUTHI, UX B3aMMOJCHCTBHUC
57 VYpok-uccnenosanue "M3ydeHue nosien mocTOSIHHBIX MarHuToB" bubnnorexa [IOK
i https://m.edsoo.ru/ff0ac3d0
bu6mmoreka [IOK
58 MarnuTtHoe noje. MaruutHoe mosie 3eMJIM U ero 3HaYeHue JJIs )KU3HU Ha 3emMIie
https://m.edsoo.ru/ff0acOba
59 OmnbIT OpcTena. MarHuTHOE 1MOJIE SJIEKTPUUECKOro Toka MarHuTHOE 1MoJie KaTyIIKU ¢ bubnnoreka [JOK
TOKOM https://m.edsoo.ru/ff0acld2
60 [IpumeHeHue IeKTpOMarHuToB B TexHuKe. Jlabopatopnas pabota "M3ydyenue bubnnoreka [JOK
JIEACTBUS MAarHUTHOTO TOJIs1 HAa MMPOBOJHUK C TOKOM" https://m.edsoo.ru/ff0ac74a
DNeKTpoABUTaTEh MOCTOSTHHOTO ToKa. Vcronb30BaHue dlieKTpoABUraTeneid B
61 TEXHUYECKHUX YCTPOMCTBAX U Ha TpaHcmopTte. JlabopaTtopHas paboTa bubmmorexa [OK
. yerp P pre. PaTop | P https://m.edsoo.ru/ff0ac86c
KoncTpyupoBanue u u3ydeHue padoThl AIEKTPOABUTATEIS
62 OnsiTel Dapanes. 3aKoH AIeKTpoMarHuTHOM nHAykuu. [Ipasuno Jlenua
63 Onextporerepatop. CriocoObl MOTyYeHHS dTEKTPUUECKOI SHEPTUU. DIEKTPOCTAHIINH
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH
64 [ToBTOpenue marepuana. [loaroToBka Kk KOHTPOJIBHOM paboTe
bu6mmorexa [IOK
65 Hrorosast koHTpoIpHAs paboTa
p p https://m.edsoo.ru/ff0acb14
. bubnuorexa [JOK
66 PesepBHEIit ypok. Pabora ¢ Tekctamu 1o Teme "TertoBsie iBICHUS" 1
https://m.edsoo.ru/ff0acc5e
. " . . " bu6mmoreka [IOK
67 PesepBHrIit ypok. Pabora ¢ Tekctamu 1o Teme "IloCTOSIHHBIN 27IeKTPUYeCKUid TOK

https://m.edsoo.ru/ff0acdc6
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68 PesepHblil ypok. Pabota ¢ Tekctamu 1o Teme "MarHuTHbIe SBJICHUS" 1
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
9 KIIACC
DJIeKTPOHHbBbIE
Ne i/ Tema ypoka KosmnuectBo unpponbie
oOpa3oBaTeJibHbIE
4yacos
pecypcbl
1 Mexanuueckoe IBHKeHUe. MaTepuanbHas TOUKa 1
2 Cucrema orcuera. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKCHHUS 1 bubmorexa LIOK
' A https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE NPSAMONIMHENHOE IBUKEHUE 1 bubmmorexa LIOK
P P A https://m.edsoo.ru/ff0ad19a
4 HepasHoMepHOe nipsiMosinHeHOe ABrkeHrne. CpelHss U MTHOBEHHAs! CKOPOCTh 1
5 IIpssmonmHEHOE PaBHOYCKOPEHHOE ABIDKEHUE. Y CKOpEHHE 1 bubnmorexa [IOK
P P yexop ’ P https://m.edsoo.ru/ff0ad8d4
6 CKOpoCTh MPSIMOJIMHEHHOTO PAaBHOYCKOpEHHOTO JBMkeHUs. [ paduk ckopoctn 1
7 Jlaboparopnas padota "OnpeneneHne ycKopeHus Tela Ipyu paBHOYCKOPEHHOM 1 bubnmnorexa [JOK
JBUKEHUHU 110 HAKIIOHHOM IJIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 CobOonunoe nanenue tei. OneiTel [annies 1
9 PaBHOMEpHOE ABMXKeHUE TT0 OKpYXHOCTHU. [lepron n gyactora obpamienus. Jlnneinas 1 bubmmoreka [JOK
U yIJIOBasi CKOPOCTHU https://m.edsoo.ru/ff0ael76
10 IleHTpOoCTpEMUTENBHOE YCKOPEHHE 1
11 Ilepssiii 3akoH HptoToHa. BexkTop cuiibt 1 bubnmorexa LOK

https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

bubnunoreka LIOK

12 B i H .P i
Topoii 3akoH HptoTona. PaBHoelcTBYOIIas cuja https://m.edsoo.ru/ff0ae72a
. bub6nmmoreka [IOK
13 T H .C
PETHH 3aKOH HILIOTOHA. L-YHEPHOSHIIA CHIL https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npumMeHeHune 3akoH0B HeroToHa bubmmorexa [JOK
A P https://m.edsoo.ru/ff0aeb6c
bub6nmmoreka [IOK
15 Cuna ynpyroctH. 3akow I'yka https://m.edsoo.ru/ffOaeca2
16 Pemenue 3anay no teme «Cuina ynpyroctu»
bubnuoreka [{OK
17 Jlaboparopnas pabota «OnpeneneHue KecTKOCTH TPY>KUHbBD) https://m.edsoo.ru/ff0aee28
bubnuoreka [{OK
18 Cuua Tpenus https://m.edsoo.ru/ff0af738
bubnuoreka [{OK
19 Pemenue 3anau no reme «Cuiia TpeHUS» https://m.edsoo.ru/ff0afa26
bu6nmorexa LIOK
2 n n
0 Jlaboparopnast pabdota "Onpezenenne k03P GHUIIMEHTA TPEHUS CKOTbKEHUS https://m.edsoo.ru/ffaf8be
bubmmoteka IIOK
21 P " H . . "
emeHue 3aaa4 1o teme "3akonsl HetoTona. Cuna ynpyroctu. Cumna TpeHus https://m.edsoo.ru/Ffafb8e
22 Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpeHHe CBOOOIHOTO MaIeHus brbmmorexa LTOK
P ' P A A https://m.edsoo.ru/ff0af044
93 VYpok-koHpepenuus "JIBrkeHne Tesl BOKPYT rpaBUTallMOHHOrO 1eHTpa (ConHeuHas
cucrema). ['amakTuku"
24 Pemenue 3amau mo teme "Cuiia TSHKECTH M 3aKOH BCEMUPHOTO TSATOTEHUS" bubmorexa [TOK
g p https://m.edsoo.ru/ff0af5f8
25 [TepBas kocMHuueckasi CKOpOCTh. HeBECOMOCTh U Meperpy3Ku Bubmmorexa [IOK
P P ' PEIPY https://m.edsoo.ru/ff0af33c
26 PaBHOBecue maTepuanbHOW TOUYKU. AOCOTIOTHO TBEPAOE Teno. PaBHOBECcHE TBEPIOTO bubnuotexa [JOK

TeJa C 3aKPEIIEHHON OChIO BPAIllCHHS

https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0ae72a
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27

MowmeHnT cuinsl. LleHnTp TsKECTH

bubnmnoreka HOK
28 Pemenwue 3ana4 mo Teme "MomeHT cuiibl. LleHTp TsoxecT" https://m.e dSO(I)l.ru /#10b02bd
29 [ToBropenue matepuaina. [loaroroBka Kk KOHTPOJIBHOM padoTe buomorexa LIOK
https://m.edsoo.ru/ff0b0408
Bu6mumoteka [JOK
30 Hroroas koHTpobHas padboTa 3a 1 momyroaue https://m.e dSO(I)_.[ru /ff0b0BeC
31 Nmnynbe Tena. UMnynbe cuiibl. 3aK0H COXpaHEHUs! UMITYJIbCa. YTIPYTroe U HEeyNnpyroe bubmmoreka [JOK
B3aUMO/ICIICTBUE https://m.edsoo.ru/ffOb07fa
32 Pemenwue 3ama4 mo Teme "3aKOH COXpaHECHHS UMITyJIbCa" bubmorexa LIOK
https://m.edsoo.ru/ff0b096c
33 VYpoxk-koHpepenuus "PeakTHBHOE ABIKEHHE B IPUPOJAE U TEXHHUKE"
bubnnoreka [JOK
34 Mexannueckasi paboTa U MOITHOCTh https://m.e dSO(])_.Iru /ff0b0as4
35 PaboTa cuitbl TSXKECTH, CUITBI YIPYTOCTH U CHIIBI TPEHHS bubmroreia LIOK
https://m.edsoo.ru/ff0b0db8
36 Jlaboparopnast pabota «Ornpezaenenne padoThl CHIIBI TPEHHS TTPU PABHOMEPHOM
JBYDKEHUH TEJIa TI0 TOPU30HTAIHLHON MTOBEPXHOCTH
37 CBs3b sHepruu U paboTsl. [loTeHnanpHas sHeprus
38 Kunernueckas sneprus. Teopema 0 KHHETHUECKON YHEPTUU bubmroreka LTOK
https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEHHUsI JHEPTUN B MEXaHUKE
40 JlaGoparopHas padota «/3yueHune 3akoHa COXpaHEHUS SHEPT U E’[I:SSH/I//I:;T:;(;(])_[S/I; Ob12fe
41 KonebaTenpHOE TBMKEHNE U €r0 XapaKTEPUCTHKU Bubmmorexa [IOK
https://m.edsoo.ru/ff0b1858
42 3aryxatomue konebanus. Bernyxennsie konebanus. Pezonanc bubmmoreka LIOK

https://m.edsoo.ru/ffOb20f0



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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43 MareMaTuyeckuii ¥ NPy>KUHHBIA MAsITHUKU 1
44 VYpok-uccrienoBanue «3aBUCUMOCTh NIEPHOJIa KOJICOAHHH OT KECTKOCTH IPYKUHBI 1 1 bubnuorexa [JOK
MaccChl Tpy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBparnieHue HEPruy IPH MEXAHUUECKUX KOJICOAHUIX 1
46 Jlaboparopnas pabota «OnpeneneHne 9acToThl U epruoaa KoiaeOaHui mpy>KUHHOTO 1 bubnmnoreka HOK
MasTHUKa» https://m.edsoo.ru/ffOblaec
47 JlabGopaTopHas pabota «IIpoBepka HE3aBUCHMOCTH Teproa KoJieOaHU Tpy3a, 1 bubnmnoreka HOK
MOABEUIEHHOT0 K HUTHU, OT MacChl Ipy3a» https://m.edsoo.ru/ff0b197a
48 Mexanunyeckue BoiaHbI. CBOMCTBAa MEXaHUYECKUX BOJIH. [Ipog0abHbIE U MTOTIEpEYHbIe 1 bubmmoreka [JOK
BOJIHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-koH(pepeHus "MexaHndecKue BOJTHBI B TBEPAOM Telie. CelicMuieckue BOTHBI" 1
50 3ByK. PacripocTpaneHnue u oTpaxkeHue 3ByKa 1
ol VYpoxk-uccienoanue "HabmoaeHne 3aBUCIMOCTH BBICOTHI 3BYyKa OT YacTOTHI" 1
52 I'pomMKOCTb 3ByKa U BBICOTA TOHA. AKYCTHYECKUN PE30HAHC 1
bubnmnoreka HOK
53 VYpoxk-koHpepeHuus "YpTpa3Byk U HH(pa3ByK B IPUPOJIE U TEXHUKE" 1 https://m.e dsol_.[ru /f10b23ca
54 [ToaroroBka kK KOHTPOILHOM paboTe MO TeMe "3aKoHbI cOXpaHeHusa. MexaHn4yeckue 1 bubmuoreka [IOK
Kose0aHus U BOJTHBI" https://m.edsoo.ru/ff0b25f0
55 KonTponbhas padota no Teme "3akoHbI coxpaHeHUsl. MexaHnueckue KojaeOaHus u 1
BOJIHBI"
56 DNEeKTPOMarHuTHOE 1oJjie. DIEeKTPOMarHUTHbIE BOJHBI 1 brbmmorexa [IOK
https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH 1
58 Ypok-koudepenius "lllkana 371eKTpoOMarHuTHBIX BOJIH. Mcronbp3oBanue 1 bubnuotexa [JOK
3J€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBs3H" https://m.edsoo.ru/ff0b2fe6
59 VYpok-uccnenosanue "M3ydeHue CBONCTB AIEKTPOMATHUTHBIX BOJIH C TIOMOIIBIO 1 bubnmnorexa [JOK

MoOmIBHOTO TenedoHa"

https://m.edsoo.ru/ffOb2c6c



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
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60

Pemenue 3aaa4 Ha OMpPCACIICHUC YaCTOThI U AJIMHBL BHGKTpOMaFHI/ITHOﬁ BOJIHBI

61 DnekTpoMarHuTHas mpupoza ceeta. CKOpocTh cBeTa. BolHOBBIE CBOMCTBA CBETA bubmmorexa LIOK
https://m.edsoo.ru/ff0b31d0
62 Ucrounuku cBera. [IpsiMonuneitHoe pactipocTpanenue ceera. 3armenus CoHua u bubmuorexa [JOK
JIyHb1 https://m.edso0.ru/ffOb3658
63 3aKOH OTpakeHHs cBeTa. 3epkaiia. Penenue 3aga4 Ha TPUMEHEHHUE 3aKOHA bubnmnoreka HOK
OTpaKeHUs CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienue cBeTa. 3aKOH MPETOMIICHHS CBETa bubmmorexa LIOK
https://m.edsoo.ru/ff0b3aea
65 [TonHOE BHYTpEeHHEE OTpakeHUe cBeTa. Mcrnonb30oBaHue MOJIHOTO BHYTPEHHETO Bu6mmoteka [JOK
OTpaXKEHUS B ONITHYECKUX CBETOBOJAX https://m.edsoo.ru/ffOb3c5c¢c
66 JlaGopatopnas padora "HccnenoBanue 3aBUCUMOCTH yTia MPEJIOMIICHHUSI CBETOBOTO
Jyda OT yIJia MMaJIeHus Ha rpaHuile "Bo3ayx-cTexiao""
67 Ypok-konpepennus "Mcnoap30BaHue MOTHOTO BHYTPEHHETO OTPAKEHUS: CBETOBO/IBI,
ONTUKOBOJIOKOHHASI CBSI3b"
bubnmnorexa [JOK
68 JInn3el. OnTryeckas cuiia JMH3bI https://m.e dSO(].;[ru IF10b3f2c
69 [TocTpoenne n3o0pa>keHUi B TMH3aX ﬁ:fgfﬁ:;iggﬁf obd44a
70 Jlaboparopnas padota "Onpenenenne GOKYCHOTO PacCTOSHUS M ONTHYECKON CHIIBI bubnnorexa [JOK
coOuparorien TUH3bI" https://m.edsoo.ru/ff0b4206
71 VYpoxk-koHpepenuus "OnTruueckue TMH30BbIe TPUOOPH" ]r?tilr?sj?/l//lr?::;(;)(];[r?/}:f Oc0aTe
72 I'na3 kak ontudeckas cucreMa. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "edexrs! 3penus. Kak coxpanuts 3peHue"
72 Paznosxenune 6emoro cBera B criekTp. OnbiTel HetoToHa. ClioskeHHE CIEKTPATbHBIX bubnuotexa [JOK

uBeToB. Jlucnepcus cera

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
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Jlaboparopras paboTa "ONBITHI IO PA3IOKECHHUIO OEIOT0 CBETA B CIIEKTP U

bubnunoreka LIOK

& BOCITPHUSTHIO IIBETA MPEIMETOB IIPH UX HAOIIOJICHUHN Yepe3 [IBETOBbIC (PHIIBTPHI" https://m.edsoo.ru/ff0cOe2a
76 VYpoxk-nipaktuky™m "BoiHOBBIE CBOWCTBA CBETa: AUCHEPCHs, UHTEphepeHuus u
nudpaxus’”

77 OmnbiThl Pesepdopaa u niianerapaas Moaelb aToma ﬁg&?ﬁ;fg;gﬁ}; 0c12a8

78 [Toctynatel bopa. Moaens aroma bopa

79 Hcnyckanue u norsiouieHue ceera atoMoM. KBauTel. JInneluaTsie ClIEKTPhI bubmmorexa LIOK
https://m.edsoo.ru/ff0c144c

" " bubnnorexa [JOK

80 VYpoxk-mipaktukym "HabimtoieHue cCieKTpoB UCITYCKaHUS https://m.e dsog)_.[ru FF0C1550

81 PannoakTuBHOCTH U €€ BUIBI bubmmorexa [JOK
https://m.edsoo.ru/ff0c1672

82 Crtpoenue atoMHOTO siipa. HykioHHass Mojiensb bubmmorexa [JOK
https://m.edsoo.ru/ff0c18ac
bubmmnoreka [HOK

83 PamnoakTrBHBIC TipeBparnieHus. F30Tombt https://m.e dsol_.[ru /foclald

84 Pemenue 3amau mo reme: "PanguoaktuBHbIE peBpatieHus" bubmorexa HOK
https://m.edsoo.ru/ff0clb4a

85 [Tepwon momypacmana

86 VYpok-koHpepeHus "PagunoakTUBHbIE U3IYUEHHS B IPUPOJE, MEIUIIMHE, TEXHUKE" bubmmorexa LIOK
https://m.edsoo.ru/ff0c2126

87 SnepHbie peakiy. 3aKOHBI COXPAHEHUS 3apsAA0BOTO M MAaCCOBOTO YUCEI bubmmorexa LIOK
https://m.edsoo.ru/ff0c1c58

88 DHeprust CBS3M aTOMHBIX sifiep. CBsI3b MacChl M SHEPTHU Bubmmorexa [IOK
https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau mo teme "SnepHbie peakiun"

90 Peakuuu cuntesa u nenenus saep. Mcrounnku sHeprun CostHIA U 3BE3]T bubmuoteka [IOK
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VYpoxk-konpepenuus "Anepuas snepretuxa. JedcTBUS panOaKTUBHBIX U3Iy4YE€HUI Ha

https://m.edsoo.ru/ff0c1e88

91 | 1
KUBBIE OpPraHU3MBI
92 [ToaroTroBka K KOHTPOJLHOM paboTe 1Mo TeMe "DINEKTPOMArHUTHOE TIOJIC. 1 bubnmnoreka HOK
DneKkTpoMarHuTHbIe BOJIHBL. KBaHTOBBIC siBIeHUS" https://m.edsoo.ru/ff0c223e
93 KontposbHas padoTa mo teme "DIeKTPOMarHUTHOE T0JIe. DJIEKTPOMarHUTHBIC 1
BOJIHBL. KBaHTOBBIE siBIeHUS"
94 [ToBTOpenue, o6ob6menue. Jlaboparopusie padoTsl o Kypey "B3aumoneiictBue ten" 1 ﬁg&?ﬁ:jﬁ;?ﬁﬁf 0c245a
95 [ToBTOpenue, 06061eHne. PemieHue pacyeTHbIX U KaYECTBEHHBIX 3a/1a4 110 TEME 1 bubmmoreka [JOK
"TemoBbie nporecch” https://m.edsoo.ru/ff0c2572
96 [ToBTOpenue, o6o0IEHHE. PiameHHe pacyeTHBIX U KaYECTBEHHBIX 3a/1a4 110 TEME 1 bubnuoreka [IOK
"KII/] TermoBeIX gBUTaTemen" https://m.edsoo.ru/ff0c2a22
97 [ToBTOpenue, 06061eHue. PemieHue pacueTHbIX U Ka4eCTBEHHBIX 3a/1a4 110 TeMe 1 bubnnorexa [JOK
"KILJ] a5ekTpoycTaHoBOK" https://m.edsoo.ru/ff0c2b30
98 IToBTrOopenue, o6o0mmenue. JlaboparopHsie paboThl 1o Kypey "CBeToBble ABIEHHS" 1 ﬁ:fgfﬁ:;iggﬁf 0c2C52
99 [ToBTOpenue, 06o6menue. Pabota ¢ Tekctamu mo Teme "3aKOHBI COXpaHEHUS B 1 bubmuoreka [IOK
MexaHuke" https://m.edsoo.ru/ff0c2d6a
100 HToroBasi KOHTpoOJIbHASA paboTa 1 Eggjﬁ&fgg?ﬁﬁf 0c2682
101 [ToBTOpenue, o606menue. Pabota ¢ Tekctamu no teme "CBeToBbIe sBIeHUA" 1 Etifs?ﬁr?wfgggr?/}:f 063044
102 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu mo Teme "KBaHToBas U simepHast 1
¢uzuka"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepbimkun .M.,
NBanoB A.U., AkiinonepHoe obmectBo «M3narensctBo «IIpocBemienne»

» dusuka: 8-i kacc: 6a30BBIM YpOBEHb: yueOHUK, 8 kiacc/ [lepoimkun H.
M., UBanos A. ., AkitnonepHoe o6mectBo «M3narenbctBo «IIpocBemieHue
» ®uzuka: 9-i knacc: 6a30BbIN ypoBEHb: YueOHUK, 9 kinacce/ [lepoimkun U.
M., I'ytauk E. M., IBanoB A. U., IletpoBa M. A., AKiinoOHEpHOE OOIIECTBO
«3narensctBo «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Meroaunueckoe nocodue k yueouuky A. B. [Iéprimkuna /H.B. ®unonosuu. —
M.: dpoda, 2015

COopHuk 3ana4u no ¢usuke. 7-9 knaccel. K yueonuky Ilepeimkuna A.B.
Terpans aist madbopaTopHbIx padoT. ABTOphl/cocTtaButenu: Gunonosuu H. B.,
Bockansin A. T'. UznarensctBo: poda, 2018 A. B. [1épeimkun. duszuka 8
KJIacC:

Metonunueckoe nocodue k yueOuuky A. B. [1éppimkuna /H.B. ®unonoBuy. —
M.: dpoda, 2015

COopHnuk 3a1a4 no ¢pusuke. 7-9 knaccel. K yueonuky Ilepoimkuna A.B.
"®wu3uka. 7 kaacc", "Ousuka. 8 kiaacc", "Ousuka. 9 kmacc",2015

Metonnueckoe nocodue k yueOHuky A. B. [1éppikuna /H.B. ®unonosuy. —



M.: lpoda, 2015.

CO6opuuk 3agau o gusuke. 7-9 xnaccol. K yueOnuky Ileppimkuna A.B.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru

https://nsprtal/ru/

https://infourok.ru/

https://multiurok.ru/



