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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
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHON paboueil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 H3YYEHMs
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanuzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METApeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma 1o ¢u3uKe ycTaHaBIMBAET paclpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢Qu3uke pa3zpaboTaHa € LEIBIO OKa3aHUS METOIUYECKON
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

®dusuka SABISETCA  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
W SBIICHWM, H3y4YaeMbIX XUMHEH, Ouoiorueu, acrpoHomueid u GU3HIECKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIMMU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JaHHblE M  HCIOJB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

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



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne TTIK-4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

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

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

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

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX pacuyE€THBIX 3aJady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAaHUEM U3MEPUTEILHBIX TPUOOPOB;

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

3HAKOMCTBO €O cepaMu podheCCHOHATILHON JAeATEILHOCTH, CBI3aHHBIMH
c GuU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

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

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



7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOECHHOCTEM
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.

COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAIOIIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npuponbl. OHU3UYECKUE SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelWyuH. DPuUznyecKue
npudopsl. [lorpemnocTs u3mepennit. MexxayHapogHasi CUCTEMa €AMHHIL.

Kak ¢usuka u jApyrue ecTecTBEHHblE HAyKd HW3Y4aloT MPHUPOY.
EcTecTBEHHO-HAYYHBIM METOJl TMO3HAHMSA: HAOJIIOJEHHE, MOCTAaHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaemMoro aByieHus. Onucanue GU3NUECKUX SIBJICHUN ¢ TIOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHu4eckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SBJICHUSL.
2. @uznyeckue npuOOpPhHl U NPOLEAYpa MPSAMBIX U3MEPEHUN aHAIOIOBBIM 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. OmnpeneneHue pasMepoB MaJIbIX TeJ.
5. M3mepenue temmeparypbl NpH MOMOIIMA KHIKOCTHOTO TEPMOMETpA U
JaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE THIOTE3BI: JAJTBHOCTH MOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAJIbHO, TeM Oouiblle, 4yeM OOoJbllIe BhICOTA
IIyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHne wuactui BemecTBa. CBsA3b CKOPOCTH JIBM)KEHHMSI YacTULl C
TemriepaTypoil. bpoyHoBckoe mBuxenue, nuddysus. BzammomeicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.



ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSIX M MX aTOMHO-MOJEKYJSIpHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JABHKEHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue ~ siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSIKEHUEM WM

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 CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBukeHHe U B3aUMOAEMCTBHE TeJl.

Mexanudeckoe ABMKeHUE. PaBHOMEpHOE U HEpaBHOMEPHOE JBH)KEHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKEHHUS.

SBnenne uHEpUMM. 3aKOH HMHEPLUUHU. B3aumopaeicTBHe TeNl KaKk NpUYHHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOoCTh BemecTBa. CBsI3b IUIOTHOCTH C KOJHMYECTBOM MOJEKYJI B E€IUHULE
o0BbEMa BelleCTBa.

Cuila Kak XapakTepucTHKa B3auMojaeicTBUs Tesl. Cuila ynpyrocTd W 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. HeBecomocTs. Crnoxkenue
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 B3aUMOJIEUCTBUIO TEIL.
CnoxeHue CHJl, HaIPaBJICHHBIX IO OJJTHOM MPSMOM.

Jlabopamopusie pabomel u onvimel.

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

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

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



Onpenenenue IIOTHOCTH TBEPIOTO TeNa.

4. ONbITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmariyn)
NPYKUHBI OT TPUIOKEHHOW CHJIBI.

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

Pa3nen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTE U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJieHUs raza oT o0b&ma, TemrepaTypsl. llepenaua naBneHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [lHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napagokc. Coobuaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

Atmocdepa 3emnu u atmocdepHoe naBieHue. [IpUUMHBI CyIIECTBOBaHUS
BO3aymHOW o6osouku 3emuu. Onbir Toppuuenmnu. M3mepenue armocgepHOro
JaBJI€HUS. 3aBUCUMOCTb aTMOC(EPHOTO JABIIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTo TABJICHHUS.

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

Jemoncmpayuu.
3aBUCUMOCTBD JABJICHUS ra3a OT TEMIIEPATypHI.

[lepenada naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mapaBauyueckuu mpecc.

[TposiBnenue neicTBUs aTMOC(HEPHOTO TaBICHMUS.

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. HccnepgoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
MKUIKOCTh YaCTH Tea.

2. OnpeneneHne  BBITAJIKUBAIOIIEH CWIIbL, JEHUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJIKOCTD.

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

4. OnbITbl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTbh BBITAJIKMBAIOIIEH CHIIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJKOCTh YaCTH T€JA U OT IJIOTHOCTH KUJIKOCTH.

o Uk W NP
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5. KoHcTpyupoBanue apeomerpa MWIM KOHCTPYMPOBAaHUE JIOAKM U
OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanunueckast pabota. MOITHOCTS.

[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. KuHeTmueckas W TNOTEHUUAIbHAS  DHEPTHS.
[IpeBpailieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUU 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. TeruioBble sABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUU CTPOCHUS
BelecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJ. ONBITEI, NOATBEPKAAOIINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUYECKOU TEOPHH.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBONCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmauuBaHN€E U KallWJUISIPHBIE SIBJICHU. T€IIOBOE pACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yactull. Buyrpennss osHeprus. CnocoObl HM3MEHEHMsS BHYTPEHHEH DHEPTHUU:
Temionepeaaya 151 COBEpILECHUE paboTHI. Buner TEIUIONEpEAAYH:
TEIUIONTPOBOHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIOBOro Oamanca. [lmaBrmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEWIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpa3oBanue u koHaeHcamws. Mcmapenune. Kunenwe. YnaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(hepHOro
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 YHEPTUHU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.,
5

© ® N o

HaOmnronenue OpoyHOBCKOTO ABUKEHHUS.

Hab6mronenue nuddysun.

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

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

[IpaBuna n3MepeHus TeMIepaTyphbl.

Buner Teronepenadm.

OxJakieHre TPy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepIieHNH paOOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. Habmroienue nocTostHCTBa TeMIEpaTyphl PU TIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIOB OBAPEHHOM COJIM MJIM caxapa.
OneIThl MO HAOIIOJEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OJJTOHE HITPUILA.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTh JABJICHUS BO3JyXa 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 padboThl BHEUTHUX CHJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropst4er BOJIBL.

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

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mpouecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIaXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JIb/A.



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 BEJIMYUHBI 3aps0B U PACCTOSTHUS MEKIY TEIAMH).

Onekrpuyeckoe mnone. Hanpssk€HHOCTE anekTpudeckoro mnossd. IIpuHinmn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBOogHMKM W JMDJIEKTPUKH. 3aKOH  COXPAHCHMS
IIEKTPUYECKOTO 3apsija.

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

Onextpudeckasd nenb. Cuina  TOka.  DIEKTPUYECKOE  HAIPSDKEHUE.
ConpoTHBIIEHHE MPOBOJHUKA. Y IEJIBHOE CONPOTHBJIEHUE BenlecTBa. 3akoH Oma
I ydactka nenu. llocienmoBarenbHOe W MAapalIENbHOE  COCAMHEHUE
IPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DJeKTpUYEeCKUe LeNU U MOTPEOUTENH IEKTPUUECKO sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoAeMCTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA KU3HU Ha 3eMIle.
OneiT  Opcrega. MarauTHoe 1oJie  dJEKTpUYECKOro Toka. [IpuMmeHeHune
JIEKTPOMArHUTOB B TEXHUKE. JleMICTBME MAarHUTHOTO I1OJIS HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOTO TOKa. M CIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

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

DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINKY Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.
Hemoncmpauuu.

DJeKTpU3aLus Tell.

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

DNeKTpocTaTUIeCcKast 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.

W X N kR W N e



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 conmpoTHBJICHUH.

BzanMoelicTBe NOCTOSIHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXKHOCTHU Pa3/ICICHUS MOJIOCOB MAarHUTA.
MopenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIEKTPOMArHuT.

JleficTBME MarHUTHOTO MOJIs HAa MPOBOJHUK C TOKOM.
DNEeKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OmnbiThl Dapajnes.

3aBUCMMOCTh HAaIpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBCHHSI.

DIIEKTPOTreHEepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.

1.

o v kW

10.
11.

12.

13.

OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COIIPUKOCHOBEHUH.

HUccnenoBanne [OEUCTBUS JJEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JIARJICKTPUKHU.

COopka u mpoBepka pabOThI JIEKTPUICCKOMN LT MOCTOSHHOTO TOKA.
N3MepeHue u peryampoBaHue CUIIbI TOKa.

N3MepeHue U peryaupoBaHUe 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 MaTepHaa.

[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  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ HarpeBarens.



14. MccnmenoBanre MarHUTHOTO B3aUMOJACHUCTBUS IOCTOSIHHBIX MATHUTOB.

15. I3yyeHue MAarHUTHOTO TOJIA TOCTOSIHHBIX ~MArHUTOB MOpH  HX
00BEIUHEHUU U PA3ICICHUN.

16. MccnenoBanue AEHCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

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

18. MI3ydueHue AeNCTBUS MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3ydeHue padoThl JJIEKTPOIBUTATES.

20. smepenue KII/] anekTpoaBUratesibHON yCTaHOBKH.

21. OnBITBIL IO UCCIEAOBAHUIO SIBJICHUSA JJICKTPOMArHUTHON WHIYKIIUU:
VCCIICIOBAHUE W3MEHCHHM 3HAYEHHWS W HAIPaBICHHUS WHIYKIMOHHOTO
TOKA.

9 KIIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexanudeckoe naBwkeHHe. MarepruanpHas Touka. (Cucrema OTCYéTa.
OTHOCHUTEIBHOCTE MEXAHMYECKOrO JBWKEHUSA. PaBHOMEpPHOE HPSAMOJIMHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHKECHUH.

Yckopenue. PaBHOyckopeHHOe TmpsiMoiinHEWHOe JBikeHue. CBoOoaHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon m yactora oOpalleHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[IepBsiii 3ak0H HbrotoHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMT CyNIepIIO3ULUHU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIAHOTO
najgeHus. JIBwxenne mianer BOKpyr Connuoa. IlepBas kocmumyeckass CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmmnyinbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
uMITyJabca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHEPTrUs CxKaTOM NpykuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.



Hemoncmpauyuu.

1.

o u k~ow

9.

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

Habnronenne MexaHn4ecKoro JBUKEHUS TENa OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

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 €€ PAaBHOMEPHOM H YCKOPEHHOM JBH)KCHUU
OTHOCHUTENFHO KaOWHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tejla W JIEUCTBYIOIIEH HAa HETO
CUJIBL.

Habmroienue paBeHcTBa CHII IIPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Teia Mpyu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrysbca py B3aUMOJEHCTBUU TEN.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJl.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHHe UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON S3HEPrUU PH CBOOOTHOM IaJICHUU.
CoxpaHeHHE MEXaHUYECKON PHEPIUU NP ABUKEHUH TeEJIA MO IEUCTBUEM
IPY>KUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

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

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

Omnpenenenne yCKOPEHHS Tela NMPU PAaBHOYCKOPCHHOM JBIKCHUU I10
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TYTH OT BPEMEHH IIPH PABHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauaJlbHOM CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM O€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMECHH OJMHAKOBEI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIABJICHHMS.

Omnpenenenue kodhGUIMEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



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

10. Onpenenenrie  pabOTHl CWIBl  YIOPYrOCTHM TIpU  MOABEME Tpy3a C
UCITIOJIb30BAaHUEM HEMOABMKHOTO U MOJBUKHOTO OJIOKOB.

11. MI3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

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

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 U BbicOTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CUJIBI TSHKECTU U CHJIBI
YIOPYTOCTH.

Hab6mronenue xosnebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

PacnpoctpaneHnue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOEIH).

Habnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKHI pEe30HaHC.

ﬂaﬁopamopubte padomul u onvimaol.

1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. OmpeneneHrie 4acTOTHl U IEPHOJIa KOJIEOaHHM MPY>KMHHOTO MasiTHUKA.

3. UccnenoBanue 3aBUCHUMOCTH TIepHOJia KOJICOAHHM MOABEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. [IpoBepka HE3aBUCUMOCTH TEpHOJia KOJIeOaHHUI Ipy3a, MOABEIHICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONBITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJa  KojeOaHuiu
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO MaIeHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

o v oA W



ONEeKTpOMarHuTHOE  MoJie.  DJIEKTPOMAarHuTHble  BOJHBL.  CBoiicTBa
ANeKTpoMarHuTHbIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DIneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE 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. 3atMeHust ConHua u Jlynel. Otpaxkenue cera. Ilnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OTpaXeHHE cBeTa. VICronp30BaHME TOIMHOTO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom myweit B numH3e. Onruyeckas cucrema (oroanmapara,
MHKpOCKONIa M Tejeckona. ['ma3 kak onruhyeckas cucrtema. bim3opykocTs u
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Ucniepcus cBeTa.

Jemoncmpayuu.

[IpssMonuHEHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

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

OnTryecKuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XO0J Iy4yer B pacCenBAIOIIECH JIMH3E.

[Tony4yenune n300paxxeHuit ¢ MTOMOIIIBIO JIMH3.

[Tpuniun aevictBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mopenp riasa.

© ® N U AW N e

11. Paznoxenue Genoro cBera B CIIEKTP.
12. [Tomydenue 6enoro cBera Mpy CIIOKEHUH CBETa Pa3HBIX IIBETOB.



Jlabopamopuvie pabomul u onvimaol.

1. HMccnenoBaHue 3aBUCMMOCTHM yIVIa OTPaKEHUS CBETOBOIO Jyda OT yrja

naJeHUsl.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TIIOCKOM 3€pKajle.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJOMIIEHUS CBETOBOTO JIy4ya OT yTJia

NaJ€HUS Ha TPAHULIE «BO3TyX—CTEKIIOM.

4. TlomyueHnue M300paKeHHIA C TIOMOIIBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenne (GOKYCHOTO pAcCTOSIHUS M ONTHYECKON CHJIBI COOMparoIen
JIVH3BI.

6. ONBITBI IO PA3JI0KEHNIO OEJI0Tr0 CBETA B CIEKTP.

7. OmBITBI MO BOCTIPUSITHIO LIBETA MPEAMETOB IMPH UX HAOIIOACHUM uepe3
I[BETOBBIC (DPUIIBTPHI.

Pa3gen 12. KBaHTOBbBIE SIBJICHHUS.

OmnbiTel Pezepdpopaa u manerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue u MoriomeHne cBera aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u ramma-uzinydenus. CTpoeHrHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro szxpa. HM3oromsl. PaanoakTrnBHBIE
npespaiuenus. [lepuoa noxypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsOBOIO U MacCOBOTO YHCEl.
OHeprus CBsA3M aTOMHBIX sAnep. CBsA3p Macchl M dHepruu. Peakuuu cuHTE3a U
nenenus saep. ecrounuku saeprun ConHIa U 3BE3 .

AnepHas sHepreruka. JleWMCTBUS pPaJUOAKTUBHBIX HW3JIyYCHHM HA JKHUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1. CHexTpsbl U3JIy4eHUS U MOTJIOLIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. ChekTp BoAOpoaa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uznydeHusi NpUpOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaOmroneHue CrijIoMIHbIX U IMHEHYAThIX CIEKTPOB U3ITyYEHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOPUTEIBLHO-00001HAKOIIMIT MOAYTb.

[ToBTOpHUTENHEHO--00001AOLINIT MOy b IPEIHA3HAYEH JIJIsl CUCTeMAaTHU3alluu
U 000OmIeHHs]  TMPEAMETHOTO  COAEpX aHUs M OMbITa  JESTEeNIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K



OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy T0 (u3uke s 00ydaromuxcs,
BBIOPABIINX ATOT yU4EOHBIN MPEIMET.

[Tpu M3y4eHNN TAaHHOTO MOJIYJIS PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BUIBI
JIESITEIIBHOCTH, Ha OCHOBE KOTOPBIX 00OECIIEUUBACTCS JOCTHIKCHHUE MPEAMETHBIX U
METANpPeMETHBIX ~ IUIAHUPYEMBIX  pe3ylbTaToB  OOydeHHs, (GOpMHUPYETCs
€CTECTBEHHOHAYYHAass TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCICIOBAHHS
SBJICHUA TIPUPOABI M TEXHWKH, OBJAJCHUE YMEHUSMH OOBSCHATH (Pu3ndeckue
SIBIICHUS, TIPUMCHsISI TIOJNyYEHHBIC 3HAHUS, peIaTh 3aJadyd, B TOM YHUCIE
KaueCTBEHHBIC U KCTICPUMEHTAIBHEIE.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yeTcs
32 CY€T TOro, 9YTro OOydYalIIHMeCs BBIMOJMHSIIOT 33JaHus, B KOTOPHIX UM
npeiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBICHATH
dbu3nueckue SBICHUS B OKPYKAOIIECH MPUPO/IC U TTOBCEAHEBHOM JKU3HU;

WCITOJI30BaTh HAYYHBIC METOJIBI HUCCICAOBAHUSA (PU3NUCCKUX SIBJICHUH, B TOM
YUCIIe IS IPOBEPKH TUITOTE3 U TIOJYICHHS TEOPETUIECKHUX BBIBOJIOB;

OOBSCHATh HAyYHBIC OCHOBBI HaMOOJIEE BaXXHBIX TOCTMDKCHHH COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMEP, TPAKTUYECKOTO HUCIIOIB30BAHUS PA3IUYHBIX HCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS] U COXPAHEHHUS BCEX M3BECTHBIX BUOB
DHEPTHUM.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IPOI'PAMMBLI 110
OU3SUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABIEHO
Ha JOCTH)KCHHE JINYHOCTHBIX, METAMPEAMETHBIX B TPEIMETHBIX 00pa30BaTeIbHBIX
pe3yJbTaTOB.
B pesynbTaTe n3ydeHus: GuU3NKA Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs
y oOyuaromierocst 6ynyT copMupoBaHbl CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B
YaCTH:
e 1) mMaTpMoTH4ECKOro BOCIIMTAHUA:
e — MPOSABJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKON
(u3nuecKoil HayKH;
e — IIEHHOCTHOE OTHOLICHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;
e 2) rpa’aaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
e — TOTOBHOCThH K aKTUBHOMY YYaCTHIO B OOCYXJICHHUU OOIICCTBEHHO 3HAYMMBIX
M OTHYECKHX TMpOOJeM, CBSI3aHHBIX C MPAKTUYSCKUM MPUMEHEHHUEM
JTOCTUXKEHUU (PUUKY;



— OCO3HaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPHUHIUMIIOB B JESATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCTIPUATHE ICTETUYECKUX KauecTB (PU3UYECKON HayKu: €€ TapMOHUYHOTO
ITIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IECHHOCTH HAYYHOI'0 MIO3HAHMSA

— OCO3HaHME LEHHOCTH (U3MYECKOW HAayKH KakK MOIIHOTO HHCTPYMEHTa
II03HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEH
KYJbTYpBHI;

— pa3BUTHE HAay4YHOU JHO0O3HATEIBHOCTHU, WMHTEpeca K HCCIEN0BATEIbCKON
NEATEIIbHOCTH;

S) dopmupoBaHMs  KYJbBTYPBI  3I0pPOBbS W  IMOLMOHAJILHOIO
0/1aromnoJIy4us:

— OCO3HAHME LIEHHOCTH Oe3omacHoro oOpas3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH MpaBUi 0€30IaCHOrO TOBEIEHUS Ha
TpPaHCIIOpPTE, HA JOPOrax, C ANEKTPUUYECKUM M TEIUIOBBIM O0OOpPYIOBAHHEM B
JOMAIIHUX YCIIOBHSIX;

— c(pOpMUPOBAHHOCTh HaBBhIKAa pediieKCUU, TPU3HAHUE CBOETO IpaBa Ha
OLIMOKY U TAaKOTO K€ IpaBa y APyroro 4yejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AaKTUBHOE y4YaCTUE B PEIICHUU MPAKTUYECKUX 3aJad (B paMKaxX CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJOTMYECKOM U
COLIMAJIbHONW HANpaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCIe U (PU3MUECKHUX
3HAHUI;

— UHTEpeC K IPAKTUUECKOMY U3YUEHHIO MPOQECCHii, CBA3AHHBIX C (PU3HKOM;

7) 3K0JIOrM4eCKOT0 BOCIIUTAHMSA

— OpUEHTalusd Ha NpUMEHEHHe (PU3NYECKUX 3HAHUW I PEIIeHHs 3anad B
00JIaCTH OKpY’KalolleW cpenpl, IJIaHUPOBAHMUS TOCTYIKOB W OLEHKH UX
BO3MOXHBIX ITOCJICICTBUU JIJIs1 OKPY’KAIOLIEH CPEIbI;

— OCO3HaHHE TI00ATBHOTO XapakTepa AKOJIOTHYECKUX MpoOJIeM U MyTed ux
peleHus;

8) ajanTanum K M3MEHSIOWIUMCH YCJIOBMAM COLMAJILHON W NPHPOIHOM
cpeabl:

— MOTPeOHOCTh BO B3aMMOJACHCTBUU TMPU BBINOJHEHUU HWCCIEAOBAaHUN U
OPOEKTOB (DM3MYECKON HANpPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

— TIOBBIIICHUWE YPOBHSA CBOEH KOMIIETEHTHOCTH YEpE3 MPAKTUYECKYIO
NEATENIBHOCTD;



e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH

nuacu, IOHATHA, TUIIOTE3bI O (1)I/ISI/I‘ICCKI/IX 00BEKTax U SABJICHUAX

e — OCO3HaHME ACPUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00IacTh
bu3uKY;

e — IUIAHUPOBAHHWE CBOETO Pa3BUTHUS B MNPHOOPETEHUM HOBBIX (HU3UYECKUX
3HaHWM;

e — CTPCMIJICHUC aHAJIM3NPOBATH U BLISABJIIATH B3aMMOCBA3U ITPHUPOEL, O6IH€CTBa )51

3KOHOMHMKH, B TOM 4YUCJIC C UCIIOJIb30BaAHHUCM CI)I/ISI/I‘ICCKI/IX 3H3HHI>1;

e — OIICHKAa CBOMX JECUCTBUU C y4€TOM BIHMSHHMS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOXHBIX TJI0OQIBHBIX MOCIEACTBUH.

METANIPEJMETHBIE PE3YJIBTATBI

B pe3ynapTaTe OCBOCHHS TpOrpaMMmbl MO (U3WKE HA YPOBHE OCHOBHOTO
oO1iero 006pazoBanus y o0ydaronierocsi OyayT copMUpOBaHbI MeTaNpeaAMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCATbHBIC YUeOHbIE ICHCTBUS,
KOMMYHUKATHUBHBIE  yHHBEpCAJIbHbIC  Y4eOHBIC  JICUCTBUS,  PETYJISITUBHbBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble Jiornueckue AeMcTBUA:

BBISIBIIAITH W XapaKTEepPU30BaTh CYIIECTBEHHBIE MPHU3HAKH OOBEKTOB
(s1BICHUIN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKALIUU, OCHOBAHMS JIJIS
000011IeHNs U CPAaBHEHUS,;

BBISIBIIATH 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B pacCMaTpUBaeMbIX (pakTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3NYECKUM SBIICHUSIM;
BBISIBIIATH MPUYMHHO--CJICICTBEHHBIC CBSI3W TPU HM3YyUYCHUU (PU3NUECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIONB30BAHUEM JETYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3NYECKUX BEJINYNH;

CaMOCTOATENILHO BBIOMPATh CIOCOO pelieHus: y4eOHOM (hU3MUEeCKOi
3alauu (CpaBHEHHWE HECKOJIBKUX BapHUAHTOB PEIICHUS, BHIOOp Hambosee
MOJIXOJISTIETO ¢ YYETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBbIe ucciaenoBarebCKHe 1eHCTBUA.

HCITIOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,
MPOBOJIUTH 1O CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OIIBIT, HECIIOKHBIH
bu3MYeCKuil IKCIIEPUMEHT, HEOOJBINIOE HCCAEAOBaHUE (PU3UUECKOTO
SIBJICHHS,



OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HH(OPMAIIHIO,
ITOJIyYEHHYIO B X0OJI€ HUCCIIEIOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIHPOBATH 0000IIEHUSI U BBIBOABI 110 pe3ybTaTaM
IPOBEAEHHOIO HAOJIIO/IEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIIEe pa3BUTHE  (PU3MUECKUX
MPOIIECCOB, a TAaK)KE€ BBIIBUTATh MPEINON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHUSX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

NPUMEHSTh Pa3jIMYHbIC METObI, HHCTPYMEHTBI U 3alIPOCHI TIPU MOUCKE U
oroope MHGpOpPMAIMKM WM JAaHHBIX C Y4ETOM MPEIOKEHHOW yd4eOHOM
bu3ngecKoi 3a1a4u;

aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH HH(POPMAITHIO
Pa3IUYHBIX BUJOB U (hOPM IPEICTABIICHHS,

CaMOCTOSITENIFHO ~ BHIOMpaTh ONTHMAIBHYIO (GOpMy TIpeICTaBICHUS
uHPOpMAIlMM W WLIIOCTPUPOBATh peIIacMble 3aJa4d  HECIOKHBIMU
CXEeMaMH, JIHarpaMMaMH, HHOU TpaduKoOi U KX KOMOMHALIASMHU.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

B XO7le OOCYXJEHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKaeMO TEMBI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEILICHHE 3a/laud U MOJJIepKaHue
O1arokenaTeIbHOCTH OOIICHUS;

COMNOCTABJIATh CBOM CYXIEHUS C CYXICHUAMH JPYTMX YYaCTHUKOB
Juanora, OOHapyXUBaTh Pa3IMYUe U CXOACTBO MMO3UIIHM;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;
MyOJIMYHO MPEICTABIATh PE3yJIbTAThl BBIOJHEHHOTO (PU3MUECKOTO OIbITa
(PKCIIepUMEeHTa, UCCIIeI0BaHus, POCKTA);

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHIHONM U
WHIUBUIYAIbHOW paboThl MpPU PEIICHUHW KOHKPETHOM (HU3UYECKON
poOJIEMBI;

MPUHUMATH 1IEJIM COBMECTHOM NEATEeIbHOCTH, OPTaHU30BbIBAThH JECUCTBUS
no e€ JOCTH)KEHHUIO: pachpeiesisiTh pPOJv, OOCYXKJIaTh MNPOLECChl U
pe3yJbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHS HECKOJBKUX JIFOCH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsT KAYECTBEHHOTO PE3yJibTara o
CBOEMY HAalpPaBJICHUI0O U KOOPJUHUPYS CBOU JIEUCTBUA C JIPYTUMHU
YJIeHaMU KOMaH/Ibl;

OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM yUYACTHUKAMH B3aHUMOICHCTBHUSI.



PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

Camoopranusamnus:

BBISBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CHUTYAIHsIX, TPEOYIOIIIX
TUTSL petieHust GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATBCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHOUBUYyadbHOE, TPUHATHE DPEIICHUS B TPYIIE, MPUHSATHE PEIICHUH
TPYIIION);

CaMOCTOSITEIIEHO COCTaBIIATh ATOPUTM pelieHust (pU3NIecKor 3a1auu Win
IUTaHAa HMCCIEJOBAHUSA C Y4ETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPEIIaraéMbie BAPUAHTHI PEIICHUH;
JieNaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA HHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH €€ N3MEeHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NesATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTH (B TOM YHUCIIE B XOJl BBIOJHEHUS
($uU3MYECKOTO HUCCIEJOBaHMsS WJIM IPOEKTa) Ha OCHOBE HOBBIX
O0CTOSITENBCTB, W3MEHUBLIMXCS CHUTYyallMid, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTb ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JIPYroro;
PU3HABATh CBOE MPaBO Ha OIIMOKY MpHU perieHn (HU3NYECKUX 3a1ad UK
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

HPEIMETHBIE PE3YJIBTATBI

K xonIty oOyuenus B 7 KkJacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SBJICHMS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTEe3a, €AUHUIBI (DU3UUECKUX
BEITMYMH, aTOM, MOJIEKYJIa, arperatHble COCTOSHUS BellecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYEeCKOe [BIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOJAEWUCTBYIOIIAS
cuna, jaedopmanus  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAOIINECS COCY/IbL;

paznuyath sBiAcHUS (Auddys3us, TEMI0BOE IBWKEHUE YaCTHI] BEIIECTBA,
PAaBHOMEPHOE  JBWKECHHE, HEPABHOMEPHOE  JBW)KEHHE, HWHEpLHs,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO



BpallleHUsI, Tepefadya AaBJi€HUS TBEPABIMU TelNaMH, XUIKOCTIMU U
razamu, atMocepHoe [aBieHHE, IUIABaHHE TeJl, IPEeBpALICHUS
MEXaHUYECKON SHEPruu) MO ONUCAHUIO UX XApAKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBIICHUE;
pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpY’)XKalollleM MHUpE, B TOM 4YHucie (U3HUECKHUE SIBICHUS B MPUPOJIE:
MpPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXKUBOMU
MPUPOJIEC, NEWCTBUE CUJIbl TPEHUS B MPUPOAE U TEXHUKE, BIIHMSHUE
aTMOC(EpHOro JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pPbIO, phluaru B
TeJIe YeJI0BeKa, MPU 3TOM NEPEBOJIUTh MPAKTUUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISIT CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKK) (PU3UUECKUX SBJICHUM;
OTKCHIBaTh U3yYEHHBIC CBOICTBA TN M (PU3NUYECKHUE SIBICHUSA, UCTIONB3YS
dbusznyeckue BETMYUHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpEMs,
IyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Telna, CWiIa TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIASl CHJIa, MEXaHWYECKas pabdoTa, MOLUIHOCTb, IUIEYO CHJIbI,
MOMEHT CHJIbl, KO3(Q(UIMEHT TMOJE3HOr0 JCHCTBUA MEXaHU3MOB,
KMHETHYECKass U TOTCHIMAJIbHAST JHEPTus), MPU ONUCAHUM TPABUIHHO
TpakTOBaTh  (PU3MYECKUN  CMBICH  HUCIOJIb3yeMbIX  BEIIMYUH, HUX
0003HAaYeHUs1 W €IUHULBl (PU3HYECKUX BEJIWYUH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIOLIUE JAHHYIO0 (PU3WYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTH TpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3YsI TIpaBWjIa CJIOKEHUs CWII (BAOJb OJAHOW TpsiMoif), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUIO paBHOBecHs pbryara (OJ0ka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUs MEXAHUYECKOU
OHEPruM, TMPU HTOM JaBaTh CJIOBECHYIO (OPMYITUPOBKY 3aKOHA W
3aMUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKUE SIBICHMUS, TPOLIECCH] U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MpPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBIIATH MIPUYHUHHO--CIICJCTBEHHBIC CBS3HU, CTPOUTH OOBsICHEHUE M3 12
JIOTUYECKUX IIIaroB ¢ OMOpoil Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3aJadyd B 1—2 JeHCTBHS, MCHOJb3ysd 3aKOHBI U
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalv3a
YCJIOBHSI 33/1a4M 3alHUCHIBATh KPATKOE yCIOBUE, TOJCTABIATh (hU3UIECKUE
BETUYMHBI B (DOPMYJIBI U TPOBOJIUTH PACUEThI, HAXOAUTH CIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JJI PEIIEHUs 3a/1a4, OIICHUBATh PEATUCTHYHOCTh
MOJTy4YeHHOU (PU3UUECKO BETUUNHBI;



pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
(bu3NYECKUX METOAOB, B OMMCAHUU UCCIIEIOBAHUS BBIIEISATH MPOBEPSIEMOE
NpeanojokeHne  (rumoresy),  pa3iuyaTb W UHTEPHPETUPOBATH
MOJIYYeHHBI pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBOJIBI IO €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
bu3IIeCcKuX CBOMCTB Tel: dbopMynHrpoBaTh POBEPSIEMBIEC
MPEANoJI0KEH s, COOUpPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BaHMS,
3alUChIBaTh XOJ OIbITa U POPMYJIUPOBATH BHIBOBL;

BBITNIOJIHATh MPSAMbIE W3MEPEHUs] PACCTOSHUSA, BPEMEHM, MAacChl TeJa,
00bEMa, CHUIBI U TEMIEPATypbl C HCIOJIH30BAHUEM AaHAJIOTOBBIX U
upoBbIX MPUOOPOB, 3aMUCHIBATh IOKa3aHUS MPHUOOPOB C YUYETOM
3a/IaHHON a0COJIIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOHM (PM3MUECKON BEIMUYUHBI OT
JIPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU IyTH
PaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHW [IBHJKEHHSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KayecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCHMOCTH CHJIbI TPEHUS OT ILIOLIAAN COIPUKOCHOBEHUS TEJl, CUIIbI
yIOPYroCTH OT YAJUHEHUS NPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHMA
IUTaBaHMsI TeJl, YCIOBMM paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOrO HCCIEAOBaHUSA, coOUpaTb YCTaHOBKY U
BBINOJIHATh M3MEpPEHUs, Cilenysl MPEeAo)KEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3WYECKHUX BEJIIMYMH B BUJE
NPEMJIOKEHHBIX TaOMUI W TpaduKOB, AeNaTh BBIBOJABI MO PE3yJbTaTam
UCCIIEIOBaHMUS;

IPOBOAUTHh KOCBEHHBbIE H3MEpeHMs] (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEILECTBA JKUIKOCTH M TBEPAOrO TEJla, CHUJIA TPEHHS CKOJIbXKEHHS,
JABJIEHUE  BO3/AyXa, BbITAJIKMBAIOUIas  CHJA, JIEWCTBYIOIlAas  Ha
NOTPY’KEHHOE B JKUIKOCTh TeN0, KOA(D(PUIMEHT MOJE3HOTO JEHUCTBHS
IOPOCTBIX MEXaHU3MOB), CIleAys NPEJIOKEHHOW HWHCTPYKUUU: TpU
BBIMIOJIHEHUH H3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIYUCTISATH 3HAYCHNE UCKOMOW BETTUYHHBI;

cOOJII01aTh MpaBUjIa TEXHUKK 0€30MaCHOCTH P padoTe ¢ 1ab0paTopHbIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOINAIIIHNECS COCYAbl, OapoMerp,
pBIUar, MOABWKHBINA U HETIOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;



XapaKTepu30BaTh MPUHIUINBI JACWCTBUA HW3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCaHUA (B TOM YHUCIE:
NOJAIIMIIHAKY, YCTPOMCTBO BOJONPOBOAA, THAPABIWYECKHA Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3YsI 3HAHUS
O CBOMCTBax (PM3MYECKHUX SBJIICHUN U HEOOXOAUMBIE (PU3NUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMAIMIO O  IpUMEpax)
IPAKTUYECKOIO HCIOJB30BaHUS (PU3MUECKUX 3HAHUUW B IOBCEIHEBHOU
KU3HU I obecnieueHrs 06€30MmacHOCTH MPpY OOpallieHUuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMs 3/10pPOBbS U COOJIOACHMUS
HOPM 3KOJIOTMYECKOT0 MTOBEAEHUS B OKPY’KAIOIIEH CpeEE;

OCYIIECTBISATH OTOOp HCTOYHUKOB uH(popmanuu B HTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUAW M TYyTEM CpPaBHEHUS PAa3JIMYHBIX HCTOYHUKOB BBIJCIATH
uH(pOpMaLUIO, KOTOpas SBJISETCS NPOTHBOPEYMBOM MM MOXKET OBITh
HEJIOCTOBEPHOM;

MCITIOJIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO
JUTEepaTypy (PU3MYECKOro COAEp X aHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcnl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MHUCbMEHHBIE U YCTHBIE COOOUIEHHUS HA
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (HPU3HUECKOTO COJIEPKAaHUSA, B TOM
yucie MyOJMYHO JeNaTh KpaTKUe COOOUIEHHsSI O pe3yibTaTax IMPOEKTOB
WIM Y4eOHBIX MCCIEAOBAaHUN, MNpPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYEHHBIM TOHATUIHBIA anmapar Kypca (U3MKH, CONPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEN;

IOpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAaHUM pachpeneniTh
OOs13aHHOCTH B TpPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJadaMH,
CIIEIUTh 32 BBHIIIOJIHEHHEM IUIAHA JEWCTBUI, aJEKBAaTHO OIICHUBATH
COOCTBEHHBIM  BKJaJ B  JCSATENBHOCTh  TPYMIbI,  BBICTPAaUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xonIy oOyuenus B 8 kiacce rnpeamMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIN:

MCIMOJIB30BaTh MOHITHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE IBUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEILIECTBA, KPUCTANINUYECKUE U
amop(HBIC Tena, HACHIIICHHBIM W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO31yXa, TEMIIEparypa, BHYTPCHHSS DJHEPIUsS, TEIUIOBOW JBUTaTENb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUHN 3apsill, DIEKTPUUYECKOE MOJIE, IIPOBOJIHUKHU
Y IUDJICKTPUKU, TTIOCTOSHHBIN AJIEKTPUUYECKUI TOK, MATHUTHOE T0JIE;



pas3inuath SBJICHUS (TEIUIOBOE paCUIMPEHUE M CKaTHE, TeIllonepeaaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHWE, KAMJUIIPHBIE SIBIICHUS, WCHAPEHUE,
KOHJICHCAI[Usl, IUIaBJICHUE, KpHUCTayuiM3anus (OTBEpIAEBAHUE), KHUIICHUE,
TeIIonepeaaya (TETIOnpPOBOAHOCTb, KOHBEKIINS, U3IIy4YEHHE),
AIEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3apsIOB, JNCHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJCHCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsl HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHASI UHIYKIIUS)
[0 OINHMCAHWID HMX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKPYXAaIOIeM MHpEe, B TOM 4HCIe (U3NYECKUE SBJICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSHKECHUE W KANWULIPHBIE SBICHUS B IPHUPOJE,
KpUCTAJUTBI B mpupojae, u3inydeHue CoiHLA, 3aMep3aHhe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJIeHUsI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojiie 3emun, Jped(d MoJItOCOB, PO MAarHUTHOTO MOJSA ISl KU3HU Ha
3emiie, OJSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUYECKUX
SIBIICHUM;

OMUCHIBATh U3yUYECHHBIE CBOMCTBA Te U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
dbu3nyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOTHI, YJEJIbHAsg TEIUIOEMKOCTh BELIECTBA, YJEJbHAs TEIUIOTa
IUIaBJICHUS, YJeJbHAas TeIUIoTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(M(PUIIMEHT TMOJE3HOr0 JEHCTBUS TEIJIOBOM
MAIlIMHBI, OTHOCHUTEJIbHAS BIIAXKHOCTh BO3/yXa, JJICKTPUUECKUUN 3apsif,
CUJIa TOKa, DJICKTPUUYECKOE HAIpSHKEHUE, CONPOTHUBIIEHHWE IPOBOIHUKA,
yAeIbHOE  CONPOTUBIEHWE  BelIecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTr0 TOKa), TMpU ONHCAHWUU MPABUIBHO TPAKTOBATh
(bU3UYECKUIT CMBICIT UCTOJIb3YeMbIX BEJIWYUH, O003HAUCHUS U €IUHUIIBI
bu3nYeCcKX BEIWYUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIONINE JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C JPYTMMHU BEIMYUHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYHH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBIECHUS M IMPOIIECCHI,
MCIMOJIb3ysl OCHOBHBIE MOJIOKEHUSI MOJEKYJSIPHO--KMHETUYECKOW TEOpUU
CTPOCHHS BEIIECTBA, MPUHILMI CYNEPHO3UIMUA MOJield (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHHUS 3apsaa, 3akoH OMa Juis yyacTKa LenH, 3aKOH
JIxoyns—JleHna, 3aKOH COXpaHEHHWSI DHEpPruHM, NPU OTOM [aBaTh
CJIOBECHYIO (hOPMYJIUPOBKY 3aKOHA W 3aMMCHIBATH €r0 MAaTEMAaTHYECKOE
BBIPAKECHUE;



OOBSCHATh (PU3MUECKHE TPOIECCHl M CBOWCTBA TN, B TOM YHCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISABISATh
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 1—2 JTOTHYeCKuX
1aroB ¢ omnopoi Ha 1-2 W3y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUIA,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCHOJb3YySd 3aKOHBI U
dbopMyIIbl, CBs3BIBArONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAM3a
YCJIOBHUSL 3a/la4yd 3alMChIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX [UJI  pelleHHs 3ajJadyd, BBIOMpATh 3aKOHBI U  (QOPMYIIHI,
HEeoOXoauMble JUisi €€ penieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIYYCHHOE 3HaUYCHHE (PU3NUIECKON BETUIMHBI C U3BECTHBIMH JTAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TIPH TOMOITH
(buU3MYEeCKUX METOJOB, HCIOJb3Ysl OINHCAHUE HCCICIOBAaHUS, BBIICISATH
MPOBEPSIEMOE  MPEAIOJIOKEHNE, OLEHUBAaTh MPABWIBHOCTh MOPSIKA
MIPOBEJICHUSI UCCIIEIOBaHUs, JI€JaTh BHIBO/IBI;

MPOBOAUTH OMBITHI MO HAOMIOAEHUIO (UBUYECKUX SBJICHUW WIU
(bU3nYECKUX CBOMCTB TeJl (KanWJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3J/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHUsl TMPU HU3IYYEHUHU OT LBETa H3Iyyaromed (MOTJIONIAroIIei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUS BOJBI OT TEMIEpaTyphbl KUIAKOCTU U
IomaaM €€ TMOBEPXHOCTH, OJJEKTPU3ALMsA TEl U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsI0B, B3aWMOJICUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yalIM3allisl MArHUTHBIX [IOJEH ITOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJII HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,
CBOMCTBa 3JEKTPOJABUIATENsl MOCTOSHHOTO TOKa): (OpMYJIMpOBATh
MpoBEpsieMble MPEANOI0XKEHUS, COOUPaTh YCTAHOBKY U3 MPEIJI0KEHHOTO
000pyZ0BaHUs, OMUCHIBATH XOJ1 OTIBITA U (DOPMYJIUPOBATH BHIBO/IHI,
BBIMIOJHATh  NOpPSIMbIE  W3MEPEHUA  TEMIIEPaTypbl,  OTHOCUTEIbHOU
BJI&XHOCTU BO3/yXa, CHJIBI TOKAa, HAIMPSHKEHUS C UCIMOJIb30BaHUEM
aHaAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3UUYECKUX BEJIMYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMYUHBI OT
JIPYrol C UCHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUN  (3aBUCUMOCTH
COMPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, TUIOMIAIX IONEPEYHOTO
CEUYEHUS U yCJIIHLHOTO COMPOTUBIICHHUS BEIIECTBA MPOBOJHUKA, CUJIBI TOKA,
UIYIIETO 4epe3 MPOBOAHUK, OT HANpsSHKEHHs] HAa MPOBOJHHKE,
UCCIIEIOBAHUE TMOCJIEAOBATEIBHOIO U  MApAJJIEIBHOTO COEAMHEHUMN
MPOBOJIHUKOB): TIJIAHUPOBATh HCCIIEIOBAaHUE, COOMpaTh YCTAaHOBKY U
BBITIOIHATh W3MEPEHUs, CIeAys MNPeIOKEeHHOMY IUIaHy, (PUKCHPOBATh



pe3yNbTaThl TIOJYYCHHOW 3aBHCHMOCTH B BHUAE TaOIUI] U TPpaduKos,
JIeaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIE U3MepeHUs (u3ndeckux BeaudnH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTUBICHHE TPOBOJHMKA, pabora u
MOIIHOCTh JJIEKTPUYECKOTO TOKAa): IJIAaHHPOBATh W3MEPEHHS, COOMpPATH
IKCIIEPUMEHTATILHYIO YCTAHOBKY, CIETys MPEIOKEHHON WHCTPYKIUHU, U
BBEIYHCIIATH 3HAYCHHUE BEIMYNHEI;

COOJTFOIaTh MpaBUJIa TEXHUKH OE30MMaCHOCTH MPH paboTe C JTabopaTOPHBIM
000pyIOBaHUEM;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HW3YyYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHSI JOMOB, THTPOMETpP, MapoBas TypOWHa, aMIIepMETp,
BOJIBTMETP, CUETYMK DIIEKTPUUECKOW HHEPTUH, DJIECKTPOOCBETUTEIIHLHBIE
puOOPHI, HArPEBATEIbHBIE AIEKTPOIPUOOPHI (IPUMEPHI), DIEKTPUUECKHE
MIPEIOXPAHUTEITH, DICKTPOMArHUT, JICKTPOABUTATENb IIOCTOSHHOTO TOKA),
WCITOJIB3YysI 3HAHHUS O CBOWCTBAX (PM3WUYECKHX SIBJICHUN W HEOOXOIUMBIC
bu3ngecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M U3MEPHUTEIIbHbBIC
npuboOpsl MO CXeMaM ¢ CXEMaTHYHBIM PHUCYHKaM  (3KUJKOCTHBIM
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JBHUTaTEIh BHYTPCHHETO
CTOpaHusl, AJIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMBI JJICKTPUICCKUX
Hernen ¢ mociaeaoBaTeNIbHBIM U MapalijieIbHbIM COEMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIIEMEHTOB AJICKTPUUECKUX 1IETICH;
OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWUNA B TIOBCEIHEBHOM
KU3HH JIJIs oOecrieueHnsi 6€30MacHOCTH MPU 0OpaIieHuu ¢ MpuoopaMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY>KAIOIIIEH CpeJie;

OCYIICCTBJIATh TOUCK WHpOpManuK (U3NYECKOTO COJICpPKaHUSI B
WNHTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWK W TYyTEM CpaBHCHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  MH(POPMAIMIO, KOTOpas
SBJISIETCS POTUBOPEUNBON MITM MOXKET OBITH HEJIOCTOBEPHOM;
WCITIOJI30BATh MPHU BBIMIOJHEHUN YUEOHBIX 3a/IaHUI HAYYHO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3HUECKOTO0  COJEp)KaHWS, CIPABOYHBIC MaTepHabI,
pecypcbl cetu MIHTEpHET, BiIaeTh MpUéMaMy KOHCIICKTHPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE W KPATKUE YCTHBIC COOOIICHWS,
0000mas wHOOPMAIMIO U3 HECKOJBKUX HCTOYHHUKOB (PU3HUESCKOTO
ColepKaHWs, B TOM 4YHCJIC MYOIMYHO TIPEACTABIATh PE3YIbTaTh



IIPOEKTHOW WJIM UCCIEA0BATEIBCKOW NEATENBHOCTH, IPU 3TOM TI'PAMOTHO
UCIONB30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
CONIPOBOKJIaTh BBICTYIUICHUE MPE3CHTALNEMN;

IPU BBIOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesaTh OOA3aHHOCTH B TIpPYyNIE B COOTBETCTBUU C
IIOCTABJICHHBIMM 33Ja4aMH, CJICIUThH 3a BBIITOJHEHUEM ILUIAHA JEUCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
NEATEIbHOCTD IPYIIIBI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBUE,
IPOSIBIISS TOTOBHOCTB pa3peliaTb KOH(IUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIC pe3yabTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh IOHATHUSA: CHCTEMa OTCY€Ta, MaTepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHUS, Jedopmanus
(ynpyrasi, miaacTHuYeckKasl), TpPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIIO,
LEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTaIbHO30PKOCTbD,
CHEKTpPbI MCITyCKaHUs U MOIJIOIIEHUs, alb(da-, OeTa- U raMMa-u3Iy4eHHUs,
U30TOIIbI, SIIEPHAS] DHEPTETUKA;

pasznuyaTh SIBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BHXEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUIKEHHE 10 OKPYKHOCTH, B3aHMMOJCHCTBHE
TeJ, pEaKTUBHOE ABIM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JABW)XEHHUE, OTpPaKEHHE
3BYKa, NPSAMOJIMHENHOE PpacCHpOCTPAHEHUE, OTPAKEHUE U IPEIOMIICHHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKeHHE OEJIoro cBeTa B
CHEKTP M CJOXKEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAasl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHUsI) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacrmo3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpyXamlieM Mupe (B TOM uuciae (QU3MUYECKHE SIBICHUS B MPUPOJE:
MPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHOU CUCTEMbI, pEAKTUBHOE
JBUKEHUE SKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEIUCMUYECKUE BOJHBI, I[yHAMH, D3XO, LBETa Tel,
ONTUYECKHUE SIBJICHUA B MPHUPOJAE, OMOJIOrHUEcKOe AEWCTBHE BUIMMOTIO,
yIbTPapUOJETOBOTO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
PaaMOAaKTUBHBIN ()OH, KOCMHUYECKHUE Jy4H, PAAUOAKTUBHOE H3Ty4YEHUE



OPUPOAHBIX MHHEPAJIOB, JEHWCTBHE pPAJAMOAKTHBHBIX M3IyYEHUH Ha
OpraHu3M 4eJIOBEeKa), IMPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (PU3UUYECKUX
SIBJICHUU

OIKCHIBaTh U3yYEHHBIE CBOICTBA TE€I U (PU3NUYECKUE SBICHUS, UCIOJIb3YS
¢usznyeckue BENUYMHBI (CpeHSS W MTHOBEHHAs CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBM)KECHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CUIa YIPYTrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC TeJd, HUMIYJIbC TeEJla, WMIIYJIbC CHJIBI,
MEeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUUAIbHAas DHHEPIUsl Tena,
MNOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUS CKATOU
NPYKUHBI, KHUHETHYECKas SHEPrus, INOJHAs MEXaHH4YecKas >SHEeprus,
NEPUOJ U YacTOTa KoieOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTeb MPEIOMIICHUS CPENIbl), IPU OMHCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYMH,
0003HAaYeHUs1I ¥ €IWHULBl (PU3MYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTbH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIUI CYNEPIO3UIMH CHJI, MPUHUUI OTHOCUTEIBHOCTH [ 'amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKEHUSA U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
OpU SJACPHBIX PEAKLIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3MYECKHE MPOLECChl M CBOMCTBAa TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyalluii IPaKTUKO-OPUEHTHPOBAHHOTO XapPAKTEPa: BBISBIIATH
OPUYUHHO--CIIEICTBEHHbIE ~ CBSI3M, CTPOUTh OOBACHEHHWE u3 2-3
JIOTUYECKUX I1aroB ¢ OMOpPOl Ha 2—3 M3YyYEHHBIX CBOMCTBA (PUIMYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE;

pematb pacy€THble 3adadd (OMUparoIuecs Ha cuctemMy u3 2-3
yYpaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3bIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4d 3alUCBhIBaTh KPATKOE
YCIIOBUE, BBISBIIATH HEJOCTAIOUIME WJIM M30BITOYHBIE J1aHHbBIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOJUTH PACUETHI U
OLICHWBATh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3mueckon
BEJINYMHBL;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIUTh MPH [OMOIIU
(bU3MYEeCKUX METOOB, HCIOJb3ys ONHCAHWE HCCIEHOBaHUS, BBIIEIATH



IpOBEPSIEMOE  TPEINONOKEHUE, OICHUBATh MPABWIBHOCTh MOPAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U OIIBITOB;

NPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3nueckux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHUsI HHEPTUH, 3aBUCHUMOCTh NEpuoaa KojeOaHWUN MpPY>KMHHOTO
MasiTHUKa OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/IbI MaJIbIX KOJICOAHUM, IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA,
pasiiokeHue Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKajie U CBOMCTB M300pa)keHUsl MpeaMera B coOuparouiei
JuH3e, HAOMIOJCHUE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYUCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 K30BITOYHOro Habopa
o0OpylOBaHUs, ONHUCBHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(GopMyIIMpOBaTh BHIBOJIBI;

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHEee 3HAYeHUE U3MepAeMOl BeIMYMUHBI ((POKYCHOE PpacCTOSHUE
coOuparolmell JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTENBHOTO MPUOOpa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJb30BAaHUEM TPAMBIX HM3MEPEHUH (3aBUCHMOCTH IYTH OT BPEMEHU
Py PaBHOYCKOPEHHOM [IBJKEHMHM 0O€3 HayaJbHOM CKOpPOCTH, Mepuoaa
KoJie0aHUN MaTeMaTU4eCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHUs W yria MpeIoMJIEHHsI OT yrua
NaJieHus): IUJIAaHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢bu3nYecKX BEJIWYMH B BUJE TaOJUIl U TrpadUKOB, J€JIaTh BBIBOJBI IO
pe3ylibTaTaM HCCeI0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MepeHUsi (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tella TpH PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIUEHT
TPEHHUSI CKOJBKCHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHuM MAaTeMaTUYecKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAroIIe JIMH3BI, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh DKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys TPEII0KEHHON MHCTPYKIIMH, BBIYUCIATH
3Ha4YCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOJYUYEHHBIE PE3yNIbTaThl C YYETOM
3aJJaHHOU MOTPEIIHOCTH U3MEPEHHU;

COOJTI0OIaTh MPaBUJIa TEXHUKN 0€30MaCHOCTH TIPH paboTe C 1ab0paTOpHBIM
000py1I0BaHUEM;



paznuyaTh OCHOBHBIE TPU3HAKA W3YYEHHBIX (U3UYECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPJOE TENO, TOYCHHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJTb aTOMHOTO SIJIPa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HW3YYEHHBIX TPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha WX omucaHus (B TOM YHUCIE:
CIHIOMETP, MATYUKH TOJOKEHHUS, PACCTOSHUS M YCKOPEHHMsS, paKera,
9XOJIOT, OYKH, TMEepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTIIEKTPOCKOI, JO3MMETp, Kamepa BuiabCcOHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUA W HEOOXOmuMbIe  (U3HUECKUE
3aKOHOMEPHOCTH;

WCITOJI30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKHUX IPOIECCOB
IpU pEelIeHUH Y4eOHO--TIPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMbI JIJIs
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpArOLIEl JIMH3E;
NPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU JIJ1s1 obecriedeHusi 0€30MacHOCTU MpU 0OpaleHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pPOBbS M COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH Cpeie;

OCYIIECTBISTh TOHUCK HMHPOpMAIMH  (PU3UYECKOTO COACPKAHUSI B
HNuTepHeTe, caMOCTOSATENBHO (HOPMYIUPYSI MIOMCKOBBIN 3aMpOC, HAXOJIUTh
MyTH OMNPEACIICHUs IOCTOBEPHOCTH MOJYYCHHOW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUUM U TOTIOTHUTEIHHBIX UCTOUYHUKOB,

UCTIONIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
auTepatypy  (Qu3MYecKkoro coiepaHus, CIPaBOYHBIE MaTEepHAIIbI,
pecypcbl cetu HTepHET, BiaieTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpPMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
MyOIMYHO TPECTABIATh PE3yIbTaThl IPOSKTHOM WM UCCIIEI0BATENbCKON
NEeSATeTbHOCTH, TPU OTOM TPAMOTHO  HCIIOJNB30BaTh  M3yUYCHHBIN
MOHSATUUHBIM amnmapar W3y4aeMoro pasziena (U3UKH U COMPOBOXKIATH
BBICTYIUUICHUE TIpe3eHTalueld ¢ y4€ToM OCOOCHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

Ne i/

KoanuecTBo 4acoB

Bcero

dueKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

Pa3nes 1. ®u3nka u eé posib B NO3HAHUM OKPY/KAIOIIEro MHUpa

1.1 dusuka - HayKa 0 IIPUPOE 2 Bubmorexa ITOK
' K pHpoa https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 ()] 2
HBHHCCKHE BETHIHIbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHEBIN METOT ITO3HAHUS 2 Bubmaorexa ITOK
' e A https://m.eds00.ru/7f416194
Hroro mo pazueny 6
Pa3nen 2. [lepBoHavaibHbIE CBeJeHUS 0 CTPOCHUH BelleCTBA
bubmmoreka [IOK
2.1 1
Crpoenne pemectsa https://m.edsoo0.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 9 bubnmnoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6nuoreka [IOK
2. A 2
3 TPETHTILE COUTOMMA Bemeetna https://m.edso00.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
bu6nuoreka [IOK
3.1 M 3
CXAHITHECKOE JIBIDKEHHE https://m.edsoo.ru/7f416194
3.2 Wueprus, macca, TUIOTHOCTh 4 bubmmorexa HOK

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



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

bu6nuoreka [IOK

33 Cuma. Bugst cut 14 https://m.eds00.ru/7f416194
Hroro no pazueny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTEH U ra3oB
41 Hasnenue. llepenaya naBnenust TBEPAbLIMU 3 bubmuorexa [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnnoreka IIOK
4.2
Jlarerite XuAKoCTA > https://m.edso00.ru/7f416194
bubnnoreka IIOK
4.3 ATMOChEPHOR HaBICHHC 6 https://m.edso00.ru/7f416194
JlelicTBue ®UJIKOCTH U Ta3a HA bubnuorexa [HOK
4.4 R 7
MOTpY>KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro nio pazgeny 21
Pa3nes S. PaGora 1 MOIIHOCTB. DHEpPIus
bu6mmoteka [IOK
1 P
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoteka [IOK
52 Hlpoctbie MexaHi3MbI > https://m.eds00.ru/7f416194
bu6mmoteka [IOK
>3 Mexanirieckas sHepris 4 https://m.edso0.ru/7f416194
Hroro no pazgeny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

8 KVIACC

HaumeHoBaHue pa3iesioB U TeM Koanuecrno yacos JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne i/
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchbl

Pa3gen 1. TensioBbIe sIBJICHUS

1.1 CtpoeHue u CBOMCTBA BEIECTBA 7 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
1.2 TenoBsie mpoLeCcCh 21 bubmmoreka LIOK https://m.edsoo.ru/7f4181ce
Hroro no pazueny 28

Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS

DneKTpuuecKue 3apsabl. 3apsKeHHbIE

2.1 . 7 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
TeJla ¥ MX B3aUMOJICHCTBHE
2.2 [TocTOSIHHBIN IEKTPUUYECKUIN TOK 20 bubnuoreka L{OK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SIBJICHUS 6 bubmuoreka [{OK https://m.edsoo.ru/7f4181ce
2.4 DneKTpoOMarHuTHas UHAYKLINS 4 bubnuoreka L{OK https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NporpamMmbl

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Pa3zgen 1. Mexann4deckue siBJICHUSA

Mexanndeckoe JABUXKCHUC U CII0COOBI

1.1 10 bubmuoreka [{OK https://m.edsoo.ru/7f41a4a6
€ro OIMUCaHus
1.2 B3aumoeiicTBre e 20 bubnuoreka I{OK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHbI COXpPaHEHUS 10 bu6nuoreka L{OK https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pazgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
2.1 MexaHn4eckre KoaeOaHus bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHnueckne BOJIHBL. 3BYK bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznen 3. DinekTpoMarHuTHoOe 1oJie H 3JIeKTPOMATHUTHBIE BOJIHBI
C)
3.1 TICKTPOMATHHITHOS HOTE 1 6 bubnuoreka I{OK https://m.edsoo.ru/7f41a4a6
AJIEKTPOMArHUTHBIE BOJIHEI
HWroro no pazneny 6
Pa3pnen 4. CBeroBbIe SIBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI U ONITUYECKUE TPUOOPHI bubnuoreka L{OK https://m.edsoo.ru/7f41ad4a6
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15

Pa3gen 5. KBaHTOBBIE ABJICHUSA



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

I/ICHyCKaHI/Ie 1 NIOrjIomecHUE CBCTa

5.1 4 bubmuoreka I{OK https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 CrtpoeHune aTOMHOTO sijipa bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuu bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6. [loBTOopuTe1bHO-00001IAK0 NI MOAYJIb
I1 000
6.1 OBTOPCHHE 1 ODODIIEHHE CONCPAAHA 9 bubnuoreka I{OK https://m.edsoo.ru/7f41a4a6
Kypca ¢u3uku 3a 7-9 xinacc
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



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

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

duznueckue ABICHUI

dusznyeckre BEIUYUHBI U UX HU3MCPCHUC

VYpok-uccnenosanue "M3mepenne
TEMIEPATYPbI IPU NOMOIIH KUIKOCTHOTO
TEPMOMETPA U AATYMKA TeMIepaTypsl”

Mertonbl HaydyHOTO nO03HaHUs. Onucanue
(u3NYECKUX SIBICHUHN C IIOMOILBIO MOJIETIEH
Crpoenue Bemectsa. OnBITHI,

JAOKa3bIBAOIHUE NUCKPETHOC CTPOCHUC
BCIICCTBA

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

bubmmoteka [IOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/IG qacTull BEIICCTBA

VYpoxk-uccnenoanue «OnbITHI 110
HAOII0IEHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

VYpok-uccnenosanue "[IpoBepka runoressl:
JAIBbHOCTH MOJETA HIapuKa, MyIEHHOTO
TOPU30HTANIBHO, TEM OO0JIbIIE, YeM OoJIbIIe
BbICOTA ITycKa"

10

ArperaTHbIe COCTOSIHHSI BEIIECTBA

Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

O606menne no pazneny «llepBonayanbHeie
CBEJICHHSI O CTPOCHHH BEIICCTBA»

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

11 Mexanunueckoe ABuxkeHue. PaBHoMepHoe U bubnmoreka [JOK
HEpPaBHOMEPHOE JIBUKECHHE https://m.edsoo.ru/ff0a05c6
bubnmoreka [JOK
12 CKOpOCTE. EMMHHIG ckopocTh https://m.edsoc])l.ru/fanmgc
13 Pacuer nyT v BpeMeHH JIBH)KCHHS bubmmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
14 Wuepuus. Macca — Mepa HHEPTHOCTH Tell Egi?;;fg;gﬁ}:f 020¢10
15 [LnotHOCTH BemecTBa. Pacuetr macchl u bu6mmoreka [IOK
o0beMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
16 Ha6opaT0pHas'1. pabora «Ornpenenenue
MJIOTHOCTH TBEPIOTO TEJIay»
17 Pemenue 3agau mo teme "IL10THOCTH bubmuorexa [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
18 Cura Kak XapaKTepUCTHKa B3aUMOICHCTBUS
ten. Cuina ynpyroctu. 3akoH ['yka
JlaGopaTtopHast pabora «3yuenue
19 3aBUCUMOCTH pacTsKEHUS (IedopMaIum)
MPYKUHBI OT TIPHIIOKEHHOW CHITBI»
20 [[“IBnenue TsroteHus. Cuia TSKeCcTH
CBs13b MEXy CHIION TSKECTH U MacCOU
21 Tena. Bec Tena. Pemenne 3amad no reme Bubmmorexa [IOK
"Cria TaoKecTi” https://m.edsoo.ru/ff0a1778
99 Cwta TsDKeCTH Ha JPYTHUX IUIaHeTax. bubnmoreka [JOK
Du3nyecKue XapakTepUCTUKH TIAHET https://m.edsoo.ru/ff0a1502
bubnmoreka [JOK
23 Wsmeperite cu. Anamomerp https://m.edsogru/ff0a18cc
24 Bec Tena. HeBecomocth but6mmoreka [IOK
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CnoxxeHue ABYX CHWJI, HAIIPaBJICHHLIX I10

https://m.edsoo.ru/ff0al778
bu6nuoreka [IOK

25 oAHOI npsiMoi. PaBHOEHCTBYIOIIIAS CHJT https://m.edsoo.ru/ff0ala70
26 Pemenue 3agau no reme
"PaBHonelicTBytomas cui"
97 Cuna tpenus u e€ Buabl. TpeHue B ipupojae bubmuorexa [JOK
U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopnast pabora «3yuenue
28 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUSI OT bubnuotexa [HOK
CHUJIbI IaBJICHUSI M XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TOBEPXHOCTEH»
29 Pemenue 3agau Ha onpeneneHue
PaBHOJIEHCTBYIOIEH CUITBI
Pemenune 3amau no remam: «Bec Tenay,
30 «I'padprueckoe n300pakeHUE CUITY, brbmmorexa [JOK
. https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOACHCTBYIOIIAS CUIT»
KonTponbhas paboTa mo remam:
31 «Mexannueckoe JBUKEHUE», «Macca,
IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3o0pakeHue crny, «CHb»
32 Jasnenue. CriocoObl yMEHbBIIICHUS U bubnuotexa [JOK
YBEITUYEHUS TaBICHUSA https://m.edsoo.ru/ff0a20a6
33 JlaBneHue raza. 3aBUCUMOCTD JIaBJICHUS T'a3a but6mmoreka [IOK
0T 00bEMa, TeMIiepaTyphl https://m.edsoo.ru/ff0a2376
34 [lepenaya naBneHus TBEPABIMU TENAMH, bubmuoreka [JOK
SKUIKOCTSIMU M ra3aMu. 3axkoH [lackais https://m.edsoo.ru/ff0a25b0
35 JlaBieHue B )XKUAKOCTH U ra3e, BbI3BAHHOE bubnuotexa [JOK

I[GﬁCTBHGM CHJIBI TSXKCCTHU

https://m.edsoo.ru/ff0a2718
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36 Pemenue 3agau mo teme «/laBieHue B bubmuorexa [JOK
JKUJKOCTH U Trasze. 3akoH [Tackamns» https://m.edsoo.ru/ff0a2826
bu6nuoreka [IOK
37 Coobutaroruecs cocyibt https://m.eds00.ru/ff0a2970
38 ['uapaBnuyeckuii nmpecc bromorexa LIOK
https://m.edsoo.ru/ff0a3136
39 Manomertpsl. [1opiHEeBON KUIKOCTHBIN
Hacoc
40 ATtmochepa 3eMiIn U IPUIHUHBL e bubnuoreka [JOK
CYIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
4l Bec Bosnyxa. Atmocheproe nasnenne https://m.edsoo.ru/ff0a2b5a
42 H3mepenue armocdeproro aapneHus. OnbIT bubnmnoreka HOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
43 ®u3nka — Hayka o npupoje. SABneHus
MPUPOJIBI
44 3aBUCUMOCTH aTMOC(HEPHOTO JABJICHHS OT bubnmnoreka [JOK
BBICOTBI HaJ| YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. AtmocdepHoe bubmuoreka [JOK
JlaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad mo teme " AtmochepHoe
naBieHue"
JlelicTBrE )KUJIKOCTH U Ta3a HA
47 MIOTPY’KEHHOE B HUX TEJNO0. ApXUMeEN0Ba brbmorexa LIOK
https://m.edsoo.ru/ff0a3276
cuiia
JlaboparopHas pua60Ta «Onupe):(eneHHeu Bu6morexa LIOK
48 BBITAIKMBAOIICH CHIIBI, IEUCTBYIOIICH Ha

TEJI0, IIOTPYKEHHOC B )KUAKOCTbH»

https://m.edsoo.ru/ff0a33fc
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JIabopartopHas pabora 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Tella B

bu6nuoreka [IOK

49 BOJIE OT 00bEMa MOTPYKEHHOHN B KUAKOCTh https://m.edsoo.ru/ff0a3514
YacTH Tea»
bu6nuoreka [IOK
>0 [napaiie Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHnas padota "KoHCTpyrpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U
ompezeneHue e€ rpy3onoabEMHocTH"
Pemenue 3amau no remam: «IlnaBanue
52 cynoB. BoznyxomnaBanuey, «/laBnenue bubmorexa LHOK
. https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»
53 KonTpomnpHas padora o Teme «JlaBienue
TBEPJIBIX TEJ, )KUJIKOCTEU U Ta30B»
bu6nuoreka [IOK
>4 Mexarmecias pabora https://m.edsoo.ru/ff0a3f82
bu6nuoreka [IOK
= MomrocTs. EAMHHIE MOIHOCTA https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenosanue "Pacuér MomHocTH,
pa3BUBaeMoi IpH MoabEME Mo JecTHULE"
57 IIpocteie Mexanu3msl. Peiuar. PaBHOBecHe
CHWJI Ha pblyare
Peruaru B TexHuKe, OBITY U TIPUPOJIE.
58 JlabopaTtopHas pabota «HcciaenoBanue bubmorexa [TOK
. https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS PhIYara
59 Pemenne 3a1a4 1mo TemMe «Y CIIOBHUSA bu6nuoreka [IOK
PAaBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
60 Koaddunment noneznoro neicTBust
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Mexanu3ma. Jlaboparopnas pabota
«3mepenue KII/] HakKTOHHOM MIIOCKOCTH

61 Pemenne 3amau mo reme "Pabora, 1 bubmmorexa [JOK
MotHocTb, KITI" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas sHeprus. Kunernueckas u 1 bubnmoreka [JOK
MOTEHIIaTbHAasE SHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUSI MEXaHUUYECKON IHEPTUHN 1 bubmorexa LHOK
P P https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TeMe
"DKCIIEPUMEHTAJIBLHOE OIPECIICHHUE
64 W3MEHEHUS KHHETHYECCKON U 1
MOTEHIIMAIbHON YHEPTHH MPU CKATHIBAHUU
TeJa 10 HAKJIOHHOM TII0CKOCTH"
65 KonTponbhas pabota nmo teme «Pabota u 1
MOIIHOCTb. DHEPT U
PesepsHslit ypok. Pabota ¢ TekcTamu 1o bubmuoreka [JOK
66 1
TeMme "MexaHn4ecKoe IBIkeHue" https://m.edsoo.ru/ff0adee6
Pesepruslit ypok. Pabora ¢ Tekctamu mno
67 teme "JlaBieHue TBEPBIX TEN, )KUAKOCTEH U 1 bubmorexa LOK
. e > AR https://m.edsoo.ru/ffOa4ffe
razoB
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1
teme "Pabora. MomuocTs. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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8 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U (pPOBbIE

Ne ni/m Tema ypoka
Bcero o0pa3oBaTejbHbIe pecypchl
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OIBITHBIC 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mopenu TBEpAOTO, JKUIKOTO U 1 bubnnorexka HOK
ra3000pa3HOro COCTOSHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUIKOTO U
4 ra3000pa3HOro COCTOSIHUI BeIIecTBa Ha 1
OCHOBE I10JIO’KEHUHN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
bu6nuoreka [IOK
5) Kpucrannuyeckue u amopdHsie Tena 1 https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWJUISIPHOCTb. 1 bubnmnoreka [JOK
[ToBepXHOCTHOE HATS)KEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe paclIupeHue U CkaTue 1 bubmmorexa LOK
https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TEMIIEPATYPHI CO 1
CKOPOCTBIO TEIUIOBOT'O IBUYKEHUS YaCTHUI]
9 Buyrpennss sueprusi. CnocoO6bl H3MeHEHus 1 bu6mmoreka [JOK
BHYTPEHHEHN DHEPIUU https://m.edsoo.ru/ff0a5c60
but6mmoreka [IOK
10 Baytet Tenonepe ia 1 https://m.edsoo.ru/ff0a6412
1 VYpoxk-koupepennus "IlpakTnueckoe 1 bu6muoreka [JOK

HCIIOJIb30BaHNE TEIUIOBBIX CBOMCTB BEIICCTB

https://m.edsoo.ru/ff0a65c0
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U MaTepUaloB B LEJSX dHEprocoepexenus"”

12 KonunuectBo TemnoTel. Y aenpHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHUE TEIIOBOTO OanaHca. bubnmoreka [JOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "Hccienoanue
14 ABJICHUS TEIJIOOOMEHA NPU CMELLIMBAaHUU bubmorexa LHOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U TOpsiYeid BOIBI
Pacuer konndecTBa TEIIOTHI,
15 HE00XO0UMOTO ISl HArpeBaHUs TeNa U
BBIJIETISIEMOTO UM IIPU OXJIAXKIEHUU
16 JlaboparopHas pabota "Onpenenenue bubnmnoreka HOK
yZeJIbHON TEIJI0EMKOCTH BeliecTa' https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIMBa. Y ieibHasl TerjaoTa bubnmnorexka HOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBnenne n oTBEpAEBaHUE
18 KPHUCTAJUIMYECKUX TeJ. Y AebHas TeIoTa bubmmorexa [JOK
https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlaGopatopHas pabota "OnpezneneHue bubmuoreka [JOK
YAEIbHOM TEIJIOTHI TUIaBIEHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHJEHCAIUS. bu6mmoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHast Temiora
21 napooOpa3oBaHUs U KOHJEHCAIIUH. bu6mmoreka [JOK
3aBUCUMOCTD TEMIEPATypbl KUTIEHUS OT https://m.edsoo.ru/ff0a786c¢
aTMOC(EepHOTO AaBICHUS
99 BnaxnocTs Bo3ayxa. JlaboparopHas pabota bubnmoreka [JOK

"OnpeneneHne 0OTHOCUTEILHON BIAXKHOCTH

https://m.edsoo.ru/ff0a7628
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BO3/IyXa"

Pemrenne 3a1a4 Ha onpeacICHUE BIa)KHOCTHU

23
BO3/yXa
[TpuHLIMIIBI paOOTHI TEIJIOBBIX JBUTATENEH.

24 [TapoBas TypOuHa. J[Burarenb BHyTPEHHETO
CropaHus

o5 KII/I TerutoBoro nBurarens. TernoBbie bubnuorexa [HOK
JIBUTaTEIM U 3alUTa OKpYyXKarouleil cpeibl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHCHHSI U TIPEBPAIICHHS SHEPTUU
B TEILJIOBBIX IPOIIECCax
[TonroroBka Kk KOHTPOJILHOU paboTe MO TeMe

27 "TemoBsie siBeHUs. MI3MeHeHne bubmmorexa [TOK

s . https://m.edsoo.ru/ff0ag83f2
arperaTtHbIX COCTOSTHUM BEIleCTBa
KonTponbHas pabora o teme "TerioBsie
28 ABJIeHUs. MI3MeHeHne arperaTHbix brbmmorexa LTOK
N " P https://m.edsoo.ru/ff0a86ae
COCTOSTHUI BelllecTBa

29 DnekTpusanus Ten. [[Ba pona
AIEKTPUUECKUX 3aPSI0B

30 VYpok-uccnenopanue "IneKTpusanus Teml
WHIYKIWEN U IPU CONTPUKOCHOBEHUN"

31 B3aumoneiicTBre 3apsyKeHHBIX Tell. 3aKOH bubnuotexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe mose. HampspkeHHOCTh

32 SIIEKTPUYECKOTO MOJIs. [IpuHIum bubmmorexa TIOK

p P . https://m.edsoo.ru/ff0a8a0la
CYTEPIIO3UITUH DJICKTPUUECKUX MOJICeH
33 Hocwurenu anekTpudeckux 3apsaoB.
DnemeHTapHbId 3apsia. CTpoeHue aroMa
34 [IpoBOAHMKY U AUAIIEKTPUKHU. 3aKOH bubnmoreka [JOK
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COXpPAaHCHUA SJICKTPUUCCKOT'O 3apaa

https://m.edsoo.ru/ff0a8ef6

Pemienue 3a1a4 Ha NpUMEHEHUE CBOMCTB

bu6nmoreka [IOK

35
AIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBHUS €0
36 cymecTBoBaHus. MlctouHuK bubmmorera LIOK
i ' https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JlelicTBUS 2IIEKTPUYCCKOrO TOKA bubmorexa [IOK
P https://m.edsoo.ru/ff0a96b2
Vpok-uccnenoanue "JlelicrBue
38 AIEKTPUYECKOTO OISl HA TPOBOAHUKH U
JIADTIEKTPUKH"
39 DIIEKTPUUYECKHUI TOK B METAJLIaX, bubnuotexa [HOK
JKUIKOCTSIX M razax https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas ernb U €€ COCTaBHbIE YaCTH
41 Cuna toka. JlabopaTopHas pabota bubmuoteka [JOK
"M3MepeHue U peryInpoBaHue CUIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DneKTpuuecKoe HarpspkeHue. BonbTmeTp.
42 JlabopatopHas pabota "M3mepenue u bubmmorexa LHOK
PaTopHazi p P https://m.edsoo.ru/ff0a9e14
peryaupoBaHue HaNPsHKEHUS
43 CornpoTuBieHNE NPOBOAHUKA. Y ACIBHOE bubnmoreka [JOK
COINPOTHUBIICHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb
44 AIEKTPUYECKOTO COITPOTUBIICHUS bubnuotexa [JOK
NPOBOJHUKA OT €ro JUIUHBI, IUIOLIAINA https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHusl U MaTepuaa”
45 3aBUCHUMOCTh CHJIbI TOKA OT HaIPSKEHHUS. bu6mmoreka [JOK
3akoH OMa aJ1s yyacTKa Lenu https://m.edsoo.ru/ff0aad4a
46 JlaGopaTtophast pabota "HcciaenoBanue bubnuotexa [JOK
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3aBUCUMOCTH CHJIbI TOKA, UAYILETO YEPE3
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPa U
HanpspKeHUs Ha pe3uctope”

https://m.edsoo.ru/ff0aa04e

IlocnenoBarenbHOE U napaujiCJIibHOC

47
COEJIMHEHUS IPOBOIHUKOB
JlaGopaTtopHnas pabora "IIpoBepka npaBuia
48 CJIOKEHHUSI HANIPSHKEHUN TTPH bubnmnoreka [HOK
IIOCJIEIOBATEIIbHOM COCIMHEHNUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaboparopHnas pabdoTta "IIpoBepka npaBuina
49 st CIIjIJ'IBI I;OKai U na anJP;enLIP;OM " bubmmorexa [TOK
8 prTap | https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pewienue 3anau Ha npumeHeHue 3akoHa Oma bubnuorexa [HOK
JUISL pa3IMYHOTO COCAVHEHUS IIPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIIHOCTE ANEKTPUUECKOTO TOKA. bubnmnoreka [JOK
3akon J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124
59 JlaGopatopHas pabota "OnpezneneHue bubmuoreka [JOK
paboThI ¥ MOITHOCTH JIEKTPUUYECKOT0 TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTpUYecKHe Lenu U MoTpeouTenu
53 AIIeKTpUYecKoii sSHepruu B ObITY. KopoTkoe brbmmorexa LTOK
p p Y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
54 "DnekTpuuecKkue 3apsabl. 3apsSKEHHbIC Tela bubnuotexa [JOK
U UX B3aumoencTBus. [locTostHHbIN https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUI TOK"
KonTponbhas pabota no teme
" bubmmoteka [JOK
55 DNIeKTpUUYECKHE 3apsiabl. 3apsHKEHHBIE Tela

U UX B3auMoaeucTBus. I1ocTOSHHBIN

https://m.edsoo.ru/ff0abea8
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ANEKTPUUECKUHN TOK"

56 [TocTosiHHBIE MATHUTHI, UX B3aUMOJICHCTBUE
57 VYpok-uccinenosanue "M3ydenue nosuein bubnmoreka [JOK
MIOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHoe nosie. MarHuTHOE 1oJie 3eMIIn bubmmorexa [JOK
U €ro 3HaueHue I KU3HU Ha 3eMile https://m.edsoo.ru/ff0acOba
OnbIT OpcTeaa. MarautHoe nose
59 ANEKTPUYECKOT0 TOka MaruHuTHoe moiie bubmmorexa [TOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IprMeHeHue JIeKTPOMAarHUTOB B TEXHHKE.
60 Jlaboparopnas padora "U3ydeHue neicreus bubmorexa LOK
PATOPHaA P i \ https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJIS Ha MPOBOAHHUK C TOKOM
DNeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.
Hcnonb3oBanue anexkTpoaBUraTeseil B
61 TEXHUYECKUX YCTPOMCTBAX U HA bubnmnorexka HOK
TpaHcnopte. JlaboparopHast pabota https://m.edsoo.ru/ff0ac86c
"KoHcTpyupoBaHue U U3ydeHue paboTbl
JJEKTpOABUTaTENS"
62 Omnbrtel @apazest. 3aKOH JIEKTPOMArHUTHON
uHaykuuu. [Ipasuno Jlenna
Dnektporereparop. CrocoOsl MOTydeHUs
63 ANEKTPUUECKON YHEPTHUU. DIIEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTUU
64 [ToaroroBka Kk KOHTPOIBHOU paboTe MO TeMe
"DNeKTpuYeCKrue U MarHUTHHIE SIBIICHUS"
KonTtponbHas pabora o Teme bu6mmoreka [JOK
65 n n
DNEKTPUYECKUE U MarHUTHBIE SBJICHUS https://m.edsoo.ru/ff0acb14
66 PesepBHbIii ypok. PaboTa ¢ TekcTamu mo bubnuotexa [JOK



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
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teme "TermnoBeie gBiaeHusd"

https://m.edsoo.ru/ff0accse

PesepBHbIii ypok. PaboTa ¢ TekcTamu mo

67 1 bu6nmoreka [IOK
teMme "[loCTOsHHBIHN 21eKTpUuUecKuid ToK" https://m.edsoo.ru/ff0acdc6
68 PesepBHbIii ypok. PaboTa ¢ TekcTamu mo 1
TeMe "MaruuTHbI€ SIBJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U (pPOBbIE

Ne ni/m Tema ypoka
Bcero o0pa3oBaTejibHbIE PeCypChl
1 Mexanunueckoe JBrxkeHue. MarepuanbHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bu6mmoreka [IOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOIIMHEHOE JBHYKEHUE 1 bubmorexa LHOK
https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIMHENHOE
4 nBuxeHne. CpeHsis U MTHOBEHHas 1
CKOPOCTH
5 [IpsiMonmHEeHOE paBHOYCKOPEHHOE 1 bubnmnoreka [JOK
JIBUKECHHE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO
6 PaBHOYCKOpEHHOTO ABIKeHUs. ['padux 1
CKOpOCTHU
JlaGopaTtopHas padota "Onpezaenenue
7 yCKOIfCHI/ISI: TCJ'I;.) npu paBHOI;)/CKOpeHHOM 1 bubmorexa LHOK
. | https://m.edsoo.ru/ff0adb18
JIBIDKCHHH 10 HAKJIOHHOM IIOCKOCTH
8 Co0OoxHoe maaenue ten. Onertel [anunes 1
PaBHOMEpHOE BMXEHUE 110 OKPYKHOCTH.
9 [Tepwon E 4acToTa 06pameHI/Is[.p J};);I(HeﬁHaﬂ " 1 bubnnorexa LIOK
https://m.edsoo.ru/ff0ael76
yTJI0Basi CKOPOCTH
10 LlenTpocTpeMHuTENIBHOE YCKOPEHHE 1
11 IIepsbiit 3axk0H Hprotona. Bektop cuisl 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

12 Bropoii 3akon HeroTona. bubmmoreka [IOK
PaBHopelicTByOIIAsA c1ila https://m.edsoo.ru/ff0ae72a
13 Tpertunit 3akon Hetotona. Cynepno3unus bubnnoreka HOK
CUll https://m.edsoo.ru/ff0ae982
14 Pemenune 3a1ay Ha IpUMEHEHUE 3aKOHOB bubnmoreka [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
15 Cwmaympyrocmu. 3axon [yxa im0t
16 Pemenue 3amau no teme «Cuma yrnpyroctu»
17 JlabGopaTtopHast pabota «OrnpeneneHue bubnnoreka [HOK
JKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnoreka HOK
18 Cuna Tpetis https://m.edsogru/fanf738
bubnmnoreka [JOK
19 Pemenue 3amau o reme «Cuiia TpeHUsD https://m.e dsogru F10afa26
20 JlaGopaTtopHast pabota "Onpezaenenue bubnmnoreka [JOK
KO3 duIIMeHTa TPEHUS CKOJIbXKEHUS " https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau no reme "3akoHbl HeroTOHA. bubmuoreka [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
Cwita TSKeCTH Y 3aKOH BCEMHUPHOTO
22 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO Bubmmorexa [IOK
https://m.edsoo.ru/ff0af044
naJCHUS
VYpok-koHpepenius "JIBuxeHne Tea BOKpyr
23 rpaBUTalOHHOrO HeHTpa (ConHevHas
cucrema). ["amaktuxu"
24 Pemenue 3agau no teme "Cuina TSHKECTH U bubmuorexa [JOK
3aKOH BCEMUPHOTO TSATOTCHHS" https://m.edsoo.ru/ff0af5f8
25 [TepBast kocMHuueckasi CKOPOCTb. bubnmoreka [JOK



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
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https://m.edsoo.ru/ff0af738
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HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecHe MaTepuaaIbHOW TOUKH.
AGcomoTHO TBEpAOE Teno. PaBHOBecue

bu6nmoreka [IOK

26
TBEPIOTO TeJIA € 3aKPEIVIEHHONW OCBIO https://m.edsoo.ru/ff0afe36
BpaLICHUS
27 MowmenT cuibl. LlenTp TsbkecTn
28 Pemenue 3aga4 mo reme "MOMEHT CHJIBI. bu6mmoreka [IOK
Lentp TspxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
29 "MexaHu4ecKkoe ABUKEHUE bubmmorexa [TOK
. 8 ) ' https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten
KonTponbhas pabota no Teme
30 "MexaHu4YecKoe IBUKEHUE bubmmorexa [IOK
y 8 . https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue Ten
Nmnynec Tena. Ummynse cuiiel. 3aKoH
31 COXpaHEHHUs UMITYyJIbCca. YTIPYroe u brbmmorexa LTOK
p y o 24 https://m.edsoo.ru/ffOb07fa
HEYIpPyroe B3aMMO/IEHCTBHE
32 Pemenue 3agau mo teme "3akoH coXpaHEHUS bubmuorexa [JOK
uMmnyisca' https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepennus "PeakTuBHOE
JIBUJKEHHE B IPUPOJIE U TEXHUKE"
bu6nuoreka [IOK
34 M
CXAHUHECKas pAdOTa H MOHOCTE https://m.edsoo.ru/ff0b0a84
35 PaGota cuibl TSKECTH, CHITBI YIIPYTOCTH U bubnmoreka [JOK
CHUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHas pabota «OrnpeneneHue
36 paboThI CUJIBI TPEHHS ITPU PABHOMEPHOM

JBMXXCHHUH TCJIa I10 FOpHSOHTaHBHOﬁ
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IMOBCPXHOCTU»

Cas13b sHepruu u padoTsl. [loTeHnnanbHas

37
SHEPrus
Kunernueckas sneprus. Teopema o bubnmoreka [JOK
38 5
KMHETUYECKON YHEPTUHN https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHsSI SHEPTUU B MEXAHUKE
40 JlaboparopHnas pabota «3yueHue 3akoHa bubnnoreka [HOK
COXpaHEHUS SHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBUKEHHUE U €TO bubnnoreka IIOK
XapaKTEPUCTUKHI https://m.edsoo.ru/ff0b1858
4 3aryxaroiue Kojaebanusi. BeiHyK1eHHbIe bubnmnoreka [HOK
konebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuuecKui U NPYKUHHBIA MASITHUKU
VYpok-uccnenoanne «3aBUCUMOCTh
44 reproaa KojeOaHuil OT )KECTKOCTH bubmorexa HOK
proa https://m.edsoo.ru/ff0b197a
MPYKUHBI U MacChl TPy3a»
45 [IpeBpamenue SHEPTUN IPU MEXAHHISCKHUX
KOJIeOaHUIX
JIaGoparopHas padora «Onpeaenenne
46 qaCTopTLI Hpr[e IfO a Kone6aiﬂzlil bubnnorexa LIOK
pHOA https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasiTHUKa»
Jlaboparopnas padora «[IpoBepka
47 HCSaBI:dCHDI;OCTHpHC Hoja fonegaﬂnﬁ rpy3a bubmmorexa TIOK
pHroa pYy3d, https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexannueckue BosHbL. CBOMCTBA
48 MEXaHWUYECKNX BOJIH. [IpomonbHbIe 1 bubnnorexa LOK
- PO https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJTHBI
49 VYpoxk-koH(pepennus "MexaHUIeCKHEe BOJTHBI



https://m.edsoo.ru/ff0b0c32
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B TBEpI0M Tene. CelicMuieckue BOTHBI"

50 3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa
51 Ypok-uccnenosanue "Hadmonenue
3aBHCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
59 I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepenius "YabTpazByk u bubnnoreka [HOK
uH(pa3ByK B IpUPOJIE U TeXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
54 "3akoHbI cOxpaHeHHus. MexaHnueckue bubmorexa LHOK
. https://m.edsoo.ru/ff0b25f0
KoJie0aHusl U BOJIHBI
KoHnTpoapHas padoTa o Teme "3aKoHbI
55 coxpaHeHus. MexaHndeckue KojiebaHus u
BOJIHBI"
56 DIIeKTPOMarHuTHOE TOJIE. bubnmnoreka [JOK
DNIeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 2JIEKTPOMATrHUTHBIX BOJTH
VYpok-koHpepenmus "llkana
58 AJIEKTPOMATrHUTHBIX BOJIH. Vcnonb3oBanue bubnmnorexka HOK
3JIEKTPOMAarHUTHBIX BOJIH JIJI1 COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3u"
VYpok-uccnenosanue "M3yuenue CBONCTB
bu6nuoreka [IOK
59 AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO
| https://m.edsoo.ru/ffOb2c6c
MOOMIBHOTO TenedoHa
50 Pemienue 3agau Ha onpeieIEeHUE YaCTOThI U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DNeKTpOMarHuTHasi Ipupoja CBeTa. bu6muoreka [JOK

CxopocTtb cBeTa. BoaHOBBIE CBOWCTBA CBETa

https://m.edsoo.ru/ff0b31d0
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Hcrounuku ceera. [Ipsmonunennoe

bu6nuoreka [IOK

62 acnpocTpaHeHue cBera. 3atMeHusa CojHia
pactipoctp . https://m.eds00.ru/ff0h3658
u JlyHsl
3aKoH OTpaxeHUs cBeTa. 3epkaia. Pemenue
63 3aJa4 Ha IPUMEHEHHUE 3aKOHA OTPaKEHUS bubmorexa LOK
p P https://m.edsoo.ru/ffob38c4
cBeTa
[TpenomiieHue cBeTa. 3aKOH MPEIOMIICHHUS bubnuorexa [JOK
64
CBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPaKEHHUE CBETA.
65 Hcnonb30BaHye IOJIHOTO BHYTPEHHETO bubmmorexa HOK
yp https://m.edsoo.ru/ff0b3c5¢
OTPaKCHHS B ONTHYECKHUX CBETOBOAAX
JlaGopaTtopnast paborta "HccinenoBanue
66 3aBHCHUMOCTH YTJIa MPEIOMIICHHS CBETOBOTO
Jy4a OT yIJia aJieHus Ha TpaHuIle "BO3ayX-
crexio""
VYpoxk-koHpepennus "Hcnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHS:
CBETOBO/IBI, OITUKOBOJIOKOHHAS CBA3L"
bubmmoteka [IOK
68 JInaser. Onrrryeckast CuIa JIMH3EI
https://m.edsoo.ru/ffOb3f2c
but6mmoreka [IOK
69 ITocTpoenne n300pakeHnil B TNH3aX
p P https://m.edsoo.ru/ff0b444a
JIaGopartopHas pabota "Onpenenenue
70 dox EHOFE aCSTOSIHI/ISI u oianeCKoﬁ CHJIBI Bubmmorexa [IOK
Y 1?, | https://m.edso0.ru/ff0b4206
coOUparomIeil TUH3BI
71 Ypoxk-koHpepennus "OnTuyeckue bubnmoreka [JOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 xak ontuyeckas cucreMa. 3peHue bubmmoteka [JOK



https://m.edsoo.ru/ff0b3658
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Ypok-koHnpepennus "Jledexrsr 3penus. Kak

https://m.edsoo.ru/ff0b4684

73 "
COXPaHUTD 3pEHUE
Paznoxenne 6enoro cBera B ciekTp. OIBITHI
74 Hororona. CnoxeHue crieKTpaabHbIX bubmmorexa [JOK
’ P https://m.edsoo.ru/ff0cOf4c
uBeToB. Jlucrniepeus cBera
JlaboparopHas padota "OnbITHI 110
75 Pa3IOKEHHIO OCJIOT0 CBETA B CIIEKTP H bubmuorexa [JOK
BOCIIPUATHIO LIBETA IPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0ICHUH Yepe3 BETOBbIe (QUIbTPHI"
VYpoxk-npaktukyM "BonHOBBIE CBOMCTBA
76 CBeTa: qucIepcusi, MHTepPEpPeHITUS 1
madpakus'
77 OmneiTel Pesepdopaa v rmianerapHas Mojienb bubmuoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moxaens atoma bopa
79 HcnyckaHnue U MOIIONICHUE CBETA aTOMOM. bubnmnorexka [JOK
KBanrtsl. JIuneiuareie criekTpsl https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktukyMm "HabnrogeHue ciekTpoB bubmuoteka [JOK
UCIyCKaHUs" https://m.edso0.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BHUJIBI bubmorexa [TOK
g A https://m.edsoo0.ru/ff0c1672
Ctpoenue atomHoro sipa. Hyknonnast bubnmoreka [JOK
82
MOJIEJIb https://m.edsoo.ru/ff0c18ac
bu6nuoreka [IOK
83 P N
aJIMO0AKTUBHBIE TIpeBpamieHus. M30Tormbl https://m.edsoo.ru/ffoclald
84 Pemenue 3amaud no teme: "PagnoakTuBHbBIE bubmuorexa [{OK

npeBpaiieHus"”

https://m.edsoo.ru/ffOclb4a
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85

[Iepuon nonypacnana

86 Ypok-koHpepenius "PagnoakTuBHBIC bubnnoreka HOK
U3JIy4CHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakuny. 3aKOHbI COXPAHEHUS bubnmoreka [JOK
3apsAI0BOTO U MAaCCOBOT'O YHCEI https://m.edsoo.ru/ff0c1c58
OHeprus cBA3M aTOMHBIX siziep. CBsA3b bubmmoreka [IOK

88
MacCChl U SJHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no teme "SnepHeie
peakiuu"

90 Peakuuu cuHTE3a M AETECHUS A€ED. bubnnoreka IIOK
Nctounuku sueprun CosHiia v 3BE311 https://m.edsoo.ru/ff0c1e88
Ypoxk-koudpepenuus "SnepHas sHepreTHKa.

91 JleficTBHS paquOAKTUBHBIX U3JIy4EHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME

92 "DIeKTpOMarHuTHOE TOJIE. bubnnoreka [JOK
DneKTpoMarHuTHbIE BoJHBI. KBaHTOBEIE https://m.edsoo.ru/ff0c223e
sBICHUS"

KonTponbHas pabota mo Teme

93 "DNEeKTPOMarHuTHOE MOJIE.
DJIEKTPOMAarHuTHHIE BOJIHBI. KBaHTOBBIE
SIBIICHUS"

04 [ToBTOpenue, 0606menHue. JlabopatopHbie bubnmoreka [JOK
paboTsl o Kypcy "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0600meHNE. Permenune

95 pacyeTHBIX U KaYECTBEHHBIX 3a/a4 110 TEME Bubmmorexa [IOK
. | https://m.edso0.ru/ff0c2572

TerutoBble Mpouecchl
96 [ToBTOpenue, 0600IeHNE. Permenne but6mmoreka [IOK
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pacyeTHBIX U KaU€CTBEHHBIX 3aJ1a4 110 TEME
"KIIJI TermoBbIX aBurarenci'

https://m.edsoo.ru/ff0c2a22

[ToBTopenue, 0600mmenue. Pemenne

bu6nmoreka [IOK
97 paCUETHBIX U KQUECTBEHHBIX 3a/a4 110 TEME 1
https://m.edsoo.ru/ff0c2b30
"KII/] anexTpoycTtaHoBOK"

08 [ToBTOpenue, 0600meHNe. JlabopaTopHbIe 1 bubmuorexa [JOK
paboTsl 110 Kypcy "CBeToBble sIBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606meHue. Pabora ¢

99 TEKCTaMH 10 TeMe "3aKOHbI COXPAHECHUS B 1 bubmorexa LHOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKe

100 [ToBTOpenue, o606menue. Pabora ¢ 1 bu6nuoreka [JOK
Tekctamu 1o Teme "Konebanust 1 BOIHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0600meHNe. PaboTa ¢ 1 bubnmnoreka [HOK
TekcTtamu 110 TemMe ""CBeTOBbIC SBIICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOopenue, o6o0mmenue. Padora ¢

102 TeKcTamu 1o Teme "KBaHTOBas U siAepHast 1
¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTBIO «IPODA»; AkmonepHoe o0mmectBo «M31aTenbcTBO
«IIpocBemenue»

» dusuka, 8 knacc/ [eppimkua A.B., OGIIECTBO C OrpaHUYEHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiecTBo «M3aaTebcTBO
«IIpocsemenue»

» Gusuka, 9 knacc/ [epoimkun A.B., I'yrHuk E.M., O611ecTBO ¢ orpaHuYeHHOM
OTBETCTBEHHOCTHIO «[[PODAY; AkitnonepHoe o01miectBo «M3aaTenbcTBO

«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI J1JIS1 YUUTEJISA
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