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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 Taxxe ¢ yu€ToMm ¢eaepanbHOi paboueit mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 H3YYEHMs
¢u3MKN Ha NEATeTbHOCTHOM OcHOBe. B mporpamme mo (u3nkKe y4WTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

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

[IporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MENIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

®dusuka ABISETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3MUECKUE 3aKOHBI JIekKAT B OCHOBE IPOLIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HAaHMsI, TO €CTh CII0C00Aa MOIyYEeHUs JOCTOBEPHBIX 3HAHUM O MHpE.

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
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00miero oOpa3oBaHMs
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
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OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn Munucrepcrsa npocsemienns: Poccuiickoin @enepanuu (IpoToKoJ OT 3
nekaopst 2019 r. Ne T1IK-4BH).

Heau uzyyenust pu3snKu:

npuoOpeTeHNEe HWHTEpeca U CTPEMIICHHS OOydYaloluuxcsi K HaydyHOMY
M3YYEHHUIO TPUPOABI, PA3BUTHE HX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOE MO3HaHUs U (OPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TMPENCTABICHUN O poju (DU3MKHU ISl Pa3BUTHUSL JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npo¢eCCUOHANIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JaabHEeWIleMy 0Oy4YeHHUIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO0 (U3WKE HAa YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIOMNUX 3a4aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOpETEHNE YMEHUN OMUCHIBATh U OOBSCHATH (DU3UUYECKUE SIBIICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCTIOJIb30BaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUCHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
nabopaTopHble paOOTBI ¥ DKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOro COAep>KaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON IeATEILHOCTH, CBI3aHHBIMU
C (GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha w3yudenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 1acoB (2 yaca B HENEN0), B 8
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEJENIO).



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JadopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PA0OT W OMBITOB C YYETOM HMHAWBUIYAITBHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOTO TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.

COJAEP)KAHUE OBYYEHUSA

7 KIIACC

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

@usnka — Hayka o mnpupone. fABieHus npupoapl. PUZHUYECKUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BeNWYMHBL. M3MepeHue @u3anyeckux BelWYuH. PU3NYECKHe
npudopsl. [lorpenHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKM H3y4aloT MPUPOJY.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SABJICHHUN C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUS.
2. ®uznyeckue npuOOpPHl M NPOLEeaypa NMPAMBIX U3MEPEHUIN aHAJIOTOBBIM U
U (POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. H3mepenue oO0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpeneneHue pa3MepoOB MaJbIX TEN.
5. M3mepenue Temmeparypsl NpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBI.

6. IIpoBeneHue uccnenoBaHus MO NMPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImEeHHOTO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBEeeHUS 0 CTPOEHNH BelleCTBA.

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

JIBm>kenne yactul BemiecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkeHue, auddys3us. B3aumonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.
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ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX
(kpucTammyeckux) Tesl. B3auMoCBs3b MEXJy CBOMCTBAMHM BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HabmroneHue OpOyHOBCKOTO JABHKEHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue  siBneHuid,  OOBSACHAIOMIMXCA ~ MPUTSIKEHUEM  WIH

OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOAOM PsAOB (C  HCIOJIB30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOJIIOCHHUIO TETIOBOT'O PACIIMPEHHUS Fa30B.

3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBukeHHe U B3aUMOAEMCTBHE TeJl.

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

SBnenne uHEpUMM. 3aKOH HMHEPLUUHU. B3aumopaeicTBHe TeNl KaKk NpUYHHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOoCTh BemiecTBa. CBSI3b MJIOTHOCTH C KOJMYECTBOM MOJEKYJI B E€IUHULE
o0BEMa BelecTna.

Cuiia Kak XapakTepucTUKa B3auMozeicTBus Tesl. Cuiia ynpyrocTd M 3aKoH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux Ianerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonelcTByromas cuil. Cuila TpeHUsI.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHnuecKoro IBUKEHHUS TeNa.
N3mepenne ckopoCTH MPSIMOJIMHEHHOTO JBUKECHHUS.
HaOGmronenue siBfieHust HTHEPIIUH.

CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TE.
CnoxeHue CHJl, HaIPaBJICHHBIX IO OJJTHOM MPSMOM.

Jlabopamopusie pabomel u onvimel.

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

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

1
2
3
4. HabmroneHue n3MeHeHUs1 CKOPOCTHU MPU B3aUMOICHCTBUM TEJI.
5
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Onpenenenue IIOTHOCTH TBEPIOTO TeNa.

4. ONBITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb pacTsbKeHus (aedopmarivm)
IPYKUHBI OT IPUIOKEHHOW CHJIBI.

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

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

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmeparyphl. llepenaya maBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH Ilackans. [IHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napagokc. Coobuaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. [IpuumHbBI CylecTBOBaHUS
BO3qylmHOW o6osouku 3emiu. Onbit Toppuuennu. M3mepenue armochepHOro
JaBJI€HUS. 3aBUCUMOCTb aTMOC(EPHOTO JABIIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTo TABJICHHUS.

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

Jemoncmpayuu.
3aBUCUMOCTBD JABJICHUS ra3a OT TEMIIEPATypHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCyIbl.

['mapaBauyeckuit mpecc.

[IposiBnenue newcTBrsi aTMOCPEPHOTO JABICHUS.

3aBUCHMOCTDh BBITAIKUBAIOLIEH CHJIBI OT 00BEMaA MOTPYKEHHOW YacTU

TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

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

Jlabopamopuvie pabomul u onvimel.

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

2. OnpeneneHue  BBITAJIKUBAIOIICH CWIbL, JEHUCTBYIONIEH Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.

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
YKUJKOCTb YACTH T€JIA U OT IJIOTHOCTH >KUJIKOCTH.
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5. KoHCcTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIIpPEIICIIEHUE €€ TPYy30HOABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanunueckast pabota. MOITHOCTS.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecusa pbluara. lIpumeHeHue npaBuia paBHOBECHS pblyara K OJIOKY.
«3omnoroe mnpaBwino» Mexanukd. KIIJ[ mnpocteix wMexanusmoB. Ilpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

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

Hemoncmpauuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomol u onvimol.

1. Omnpenenenrie pabOThl CUJIBI TPEHUS TIPU PAaBHOMEPHOM JBUKEHUU Teja

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

4. H3yuyeHue 3aKOHA COXpPaHEHUsI MEXAHUYECKON YHEPIUH.
8 KVIACC

Pa3znes 6. TeruioBbie AiBJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUU CTPOECHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBITEI, NOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUYECKOU TEOPHH.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUM MOJIEKYISPHO--KHHETUYECKON TEOPUHU.
CmauuBaHN€E U KallWJUISIPHBIE SIBJICHU. T€IIOBOE pACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHHS
yacTull. BuyTpennsisi sHeprusi. CrnocoObl HW3MEHEHMS BHYTPEHHEH JHEPTUU:
Temionepeaaya 151 COBEpILIEHUE paboTHI. Bupr TEIUIONEpEeAAYH:
TEIUIONTPOBOHOCTh, KOHBEKIUS, U3TyUYEHHE.

KonnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |emIOO0OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEWIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpa3oBanue u koHaeHcamws. Mcmapenune. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMochepHOTro
JTaBJICHHUS.



BnaxnocTts BO31yXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[TpuHiuner padotel TemnoBbix asurareneil KIIJ[ temmoBoro nBurarens.
TennoBsle ABUTaTENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHMS U MPEBPAILIEHUS YHEPTUHU B TEIJIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1.

2
3
4.,
5

© ® N o

HaGnronenrie OpoyHOBCKOTO ABUKEHUSI.

HabGmonenne nuddysun.

HaGmronenue siBjeHUi cMauMBaHUs U KallWJUISIPHBIX SIBJICHUM.
Habmrogenue TemioBoro pacuupeHus Tem.

M3MeHeHne AaBieHUs ra3a IpHU W3MEHEHHH 00BbEMa M HarpeBaHUM WU
OXJIQXKICHUH.

[TpaBuiia u3MepeHus TeMIepaTypsbl.

Bunel terionepenaym.

OxJta)xieHue Ipyu COBEPIIEHUH pabOTHI.

HarpeBanue npu coBepiiieHrH pabOThl BHEITHUMHE CHJIAMH.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmonenue kuneHus.

. Habmroienue nocTostHCTBa TeMIEpaTyphl PU TJIaBJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKECHUS.
OMnBITHI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM UJIM caxapa.
OneIThl MO0 HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiaeHUs BO3AyXa B OaJIOHE IINPULA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH [aBJIEHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOM TPYOKE OT TeMIEePaTyphl.

HaOnronenne wW3MEHEHMsT BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
TEeIJIonepeay ¥ padOThl BHEITHUX CHJI.

HccnenoBanue sBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiueu BOJIBI.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IIpHU
TEIJI000MEHE C HArPEThIM METALTUICCKUM UITUHIPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEIIECTBRA.

HccnenoBanne mponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.
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13. OnpenesieHue yeIbHON TEIUIOTHI IIABJICHUS JIbJA.

Paznen 7. JaekTpudyeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa siekTpuueckux 3apsaoB. BzaumoneiicTBue
3apspKeHHBIX  Tenl. 3akoH KymoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKITY TEJIaMH ).

OnekTpuueckoe mnoje. Hanpspk€HHOCTH snekTpudeckoro mofs. [lpuHiun
CYINEPIIO3ULIMH 3IEKTPUUECKUX MOJEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu saeKTpuYecKux 3apsjioB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Ctpoenue aroma. IIpOBONHMKM W  JMRJICKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsa.

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUCCKHUI TOK B KUJIKOCTIX M razax.

Onektpuueckass nenb. Cuna  Toka.  DJIEKTPUUECKOE  HaIpsDKEHHUE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
o ydactka mend. [locnemoBarenbHoe W mapauieibHOE — COCIMHEHUE
MPOBOJIHUKOB.

Pabora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyms—JIeHna.
DneKTpuYecKre ey U MOTPEOUTENH IISKTPUIECKor sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHbIE ~ MarHuThl.  B3auMmoaelcTBHE  TMOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe mnoJjie 3eMJIM U €ro 3Ha4€HUE JJIsl )KU3HU Ha 3eMlie.
OneiT  Opcrega. MarauTHoe 1moje  3JeKTpudeckoro Toka. [IpumeHeHue
3JIEKTPOMArHMTOB B TEXHHKE. J[efiCTBME MAarHUTHOIO MOJIsI HA MPOBOJIHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSHHOTO TOKa. M CMoyib30BaHWE 3JIEKTPOIBUTATENICH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

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

DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.
Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa posia 3JIEKTpUUYECKUX 3apsS0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE NEKTPOCKOTA.

DJIEKTpOCTAaTUYECKAs UHAYKIIHS.

3aKOH COXPAHEHUSI ICKTPUUECKHUX 3aPsJIOB.

[TpoBOHUKH Y TUBJIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

L X N ok wWwNE
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

DNEKTPUUECKUN TOK B )KUIAKOCTH.

["a30BbIl pa3psia.

N3MepeHue CHitbl TOKa aMIIEPMETPOM.

N3MepeHune 2eKTpUYECKOTO HAIPSIKEHUST BOJIbTMETPOM.

PeocTaTt 1 Mara3ud COpoOTUBIICHUH.

BzaumMopaeiicTBue TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3CICHUS MTOIOCOB MATHUTA.
MoaenupoBaHrue MarHUTHBIX OJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MMOCTOSHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

OmnbiThl Dapajnes.

3aBUCMMOCTh HAIPaBJIICHUS HWHAYKIHOHHOTO TOKAa OT YCIOBUH €T0
BO3HUKHOBEHHS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

1.

o v bk~ w

10.
11.

12.

OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TeN HWHIAYKIUEH U TpH
CONPUKOCHOBEHUH.

HUccnenoBanne [OEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JTIUDJICKTPUKH.

CoOopka u mpoBepka padOThI JIEKTPUIECKOM 1T MTOCTOSHHOTO TOKA.
N3MepeHue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYILETO 4Yepe3 pe3UucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMBITH, JEMOHCTPHUPYIOILINE 3aBHCHUMOCTbD AJIEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOTO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HAINPSHKEHUM MpU TMOCIEA0BATEIHHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Jjisi CHJIbl TOKa MPU TapaJICIbHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padoThI IAEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.
OnpenesnieHue MOIIMHOCTH AJIEKTPUYECKOTO TOKa, BBIJACIAEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaIpsHKEHUs Ha HEW.
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13. Onpenenenne KII/I narpesarens.

14. MccnenoBanne MarHuTHOTO B3aUMOJECHCTBHS TOCTOSIHHBIX MAarHUTOB.

15. I3yyeHne MAarHWTHOTO TOJIA MOCTOSHHBIX MAarHATOB IIPH KX
O00BEIMHEHUY U Pa3JICICHUN.

16. MccnenoBanue NEUCTBUS SJIEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPEIIKY.

17. ONBITEL, JIE€MOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aWMOJEHCTBUSA
KATyIIKK C TOKOM M MAarHMTa OT CHJIBI TOKAa W HanpaBJEHUs TOKa B
KaTyLIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KII/1 351eKTpoABUTaTENIBHOM YCTAHOBKH.

21. OnBITBI IO MCCICAOBAHUIO SIBJICHUSA JJIEKTPOMAarHUTHOM WHIYKLUH:
UCCIICJOBAHUE W3MEHEHHUM 3HAYEHWS W HAIPaBICHUS WHIYKIMOHHOIO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJHUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiMHENHHOe nBHkeHue. CBoOonHOe
najgenue. OnbiThl ["anumnes.

PaBHOMepHOE ABMMX’EHUE MO OKPYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

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

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUS TTOKOSI, APYTHE BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOIO TATOTEHHUSA. Y CKOpEHHE CBOOOIHOTO
najeHus. J[Buxenue mianetr Bokpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HeBecoMmocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynse tena. IsMeHeHne umityibea. MImynbCe cuitbl. 3aKOH COXPaHEHMS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CW TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MMOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [oTeHIIManpHast SHeprus cxxatou npykuHbl. Kunernueckas
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sHeprud. TeopeMa 0 KMHETUYECKOW SHEPrUH. 3aKOH COXPAHEHHS] MEXaHHYECKOU
DHEPI'UH.
Hemoncmpauuu.

1.

o u kAW

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

Halmronenne MexaHU4ecKoro JIBHKEHHUS Tejla OTHOCUTEIBHO Pa3HBIX Tl
OTCUETA.

CpaBHeHue TyTedl W TPaeKTOpUW ABUKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKCHHUS.
HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.

HaOmronenue aBrKeHUs Tela Mo OKPY>KHOCTH.

HaOmnronenne MexaHu4eCcKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM HM  YCKOPEHHOM  JBHKCHUH
OTHOCHUTEJIFHO KaOHWHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHMSI Tejla OT MacChl TeJla U JICUCTBYIOIIEH HAa HETO
CHJIBL.

HaOmronenue paBeHcTBa CUII PU B3aUMOJICUCTBUM TEIL.

N3MeHeHne Beca Tena mpu YCKOPEHHOM JIBUKEHHH.

Ilepenava uMiysibca Ipu B3aUMOACHCTBUU TEJ.

[IpeobpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aUMOJICUCTBHH.

CoxpaHeHue UMIyJbca MpU a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUU.
HaOmronenre peak THBHOTO JIBHKCHHS.

CoxpaHeHre MEXaHHMYECKON PHEPTUH MPH CBOOOTHOM TTa/ICHUH.
CoxpaHeHHE MEXaHUUYECKOW SHEPTUM TIPH JIBUKEHHUH TeJia MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopusie pabomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBHDKCHUS IIAPUKA WIIH TEIIEKKH.

OnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI OpycKa WM JBUKECHUS
1IapyKa 10 HaKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOPEHHs] Tejla MpPU PAaBHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBI>KCHUU 0€3 HauajlbHOM CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHHM 0€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

Hccnenoanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAJILHOTO JaBJICHHUS.
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7. Omnpenenenne ko3 HULMEHTA TPEHUS CKOJIBKECHHUS.
Onpenenenne KECTKOCTU NPYKUHBI.

9. Ompenenenue pabOTHl CHIIBI TPEHHUS MPHU PABHOMEPHOM JABIXKCHUU Tela
10 TOPU30HTAJIBHON MIOBEPXHOCTH.

10. Onpenenenre pabOTBl CUJIBI  YNPYrOCTH MpU HOABEME TIpy3a C
MCITOJIb30BAaHUEM HEIMOJABMKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUIMTy1a. MareMaTu4ecKuil U NpyKUHHbIA MasTHUKU. [IpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBH)KCHHH.

3aryxatomue  koneOaHus.  BwiHyxnenHole — koneOanus.  Pe3oHaHc.
Mexanudeckue BoOJIHBI. (CBOICTBA MEXaHMYECKUMX BOJH. IIpomonsHble U
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3BykKa U BbicoTa TOHa. OTpaxeHue 3Byka. MH(pa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koneOaHUil Tesl MOA AEUCTBUEM CUJIBI TSXKECTH M CHIIBI
YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmronenne BoIHYKICHHBIX KOJICOAaHUM U pe30HaHCa.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabtoieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopusie pabomul u onvimel.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHMH MaTeMaTUYeCKOTo

o Uk~ W N

MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJa KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH TMepHoJia KOJIeOAHUI MOABEIIEHHOTO K HUTH
rpy3a OT IJIMHbI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT MaccChl Tpy3a.

5. IIpoBepka HE3aBUCMMOCTH IEpUoAa KoieOaHuil rpy3a, MOJBELIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh  TepuoAa  KojebaHui
NPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHust CBOOOHOTO MaeHHUS.

Pazgea 10. DneKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.
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ONeKTpOMarHuTHOE  1oJie.  DJEeKTpOMarHuTHble  BoiHbL.  CBolicTBa
ANeKTpOoMarHuTHeIX BOdH. lllkana »iexkTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DIneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znea 11. CBeroBble siBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonuuHelriHoe
pacnpoctpanenue cBera. 3atMeHust ConHua u JIynel. Otpaxenue ceta. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vcmonb3oBaHME TMOJHOTO BHYTPEHHETO OTpPa)KEHUSI B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom mydeit B JumH3e. OnTuyeckas cucrema (¢oToarnmapara,
MHKpPOCKONIa M Tejeckoma. [7a3 Kak onTrudeckas cuctema. bIH30pyKoCTh U
JaJbHO30PKOCTb.

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

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300pakeHUH B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTryecKuil CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Iyder B paCCEeUBAIOIIEH JIMH3E.

[Toryuenue n300pakxeHuii ¢ TOMOIIBIO JINH3.

W X N R WwN e

[Tpuniun geiictBus doToarnmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6e50ro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBeTa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaX€HUsI CBETOBOrO Jydya OT yria
naJIeHus.
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2. M3ydeHne xapakTepuCTHK M300pakeHUs MpeIMeTa B TNIOCKOM 3epKaJie.

3. HccnenoBaHue 3aBUCHMOCTH yIUIA MPEIOMIIEHUSI CBETOBOIO JIy4ya OT yIJia
NaJ€HUS Ha TPAHULIE «BO3TyX—CTEKIIOM.

4. TlomyueHue U300paKeHUM C MOMOIIbIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKON CHIIBI coOMparouieit
JIMH3BI.

6. OIBITHI 10 Pa3JI0KEHUIO OETIOr0 CBETA B CIEKTP.

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

Pa3nen 12. KBanroBble AIBJIeHHUS.

OmnbiTel Peszepdopaa u manerapHas mozens aroma. Mogens aroma bopa.
Hcnyckanne u noromenne cBeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PagnoaktuBHocTs. Anbga-, 6eta- 1 raMmma-uziaydeHus. CTpoeHre aTOMHOIO
anpa. HykionHas Moaens aromHoro szapa. MWMsoronel. PannoaktuBHBIE
npespatenus. [lepron nmonypacnana aTOMHBIX SI€ED.

SnepHple peaknuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBs3p MacChl M dHepruu. Peakuum cuHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 1.

AnepHas sHepreruka. JleMCTBUS pagUOAKTUBHBIX HW3JIyYEHHM HA JKHBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4€HHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMYHbIX T'a30B.

3. ComekTp BoAopoAa.

4. HabOmnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpekoB: M3MEPEHUE SHEPTUM YACTULIBI MO TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepeHnue paanoakTUBHOTO (OHA.

IHoBTOPUTEIBLHO-0000IHAKOIIMIT MOAYTb.

[ToBTOpUTENHEHO--0000IAOIIUN MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3aI[u1
u  0000meHUsT MPEeIMETHOTO  COACPKAHUS M OMNbITa  JACATEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETro Kypca (pU3UKH, a TakxkKe JUIs MOJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII IpeaAMET.
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[Ipy n3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEUNBAETCS JOCTHKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAYYHAs! I'PAMOTHOCTh: OCBOCHHE HAy4HBIX METOJOB HCCIICIOBAHUA
SBJICHUN MPUPOJAbI U TEXHUKHU, OBJIAJECHUE YMEHUAMH OOBIACHATH (PU3HUECKUE
ABJICHUS, NIPUMEHsS IIOJy4YEHHBIE 3HAHMs, pelaTh 3aJa4d, B TOM YHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO paszesia peaau3yercs
3a CuéT TOro, 4To OOYyYarolIUecs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
npeJiaraercs:

HAa OCHOBE TIOJNyYEHHBIX 3HAHUU pAaclO3HaBaTh M HAYYHO OOBICHATH
(bu3nYecKue BIEHUS B OKPYKaIOIIEH MPUPOJIE U IOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEI0BaHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs] TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKEHUH COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHUECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX M3BECTHBIX BHIOB
DHEPI'UH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3ydenne ¢GU3UKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAIPABICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pPE3YIbTATOB.

B pesynbraTe uzydyeHus Gu3NKu Ha ypOBHE OCHOBHOI'O OOIIIero 00pa3oBaHUs

y oOyuarorierocss 0yayT copMHUpOBaHBI CIEAYIOIINE TUIHOCTHBIC PE3yIbTaThl B

4acTH:

e 1) mMaTpMOTH4YECKOr0 BOCIMTAHUA:

e — MPOSABJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOMN
bu3nuecKol HayKu;

e — IIEHHOCTHOE OTHOIIICHHUE K TOCTUKEHUSIM POCCUMUCKUX YUEHBIX--(DUZUKOB;

e 2) rpa:kKIaHCKOIo0 M J1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

e — TFOTOBHOCTH K aKTHBHOMY YYaCTHUIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX
M OTUYECKHX TMpoOJieM, CBS3aHHBIX C TPAKTUYCCKUM TMPUMEHEHHEM
JTOCTUXKEHUU (PUBUKH;

e — OCO3HAHHE BAKHOCTH MOPATBHO--3TUUYECKHX MPHUHITUIIOB B JCATEIHHOCTU
YYEHOTO;

e 3)3CTeTHYeCKOro BOCIIUTAHMS:
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— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PM3MUECKOW HayKu: €€ rapMOHUYHOTO
MTOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

— OCO3HaHME LEHHOCTH (PU3MYECKOW HAayKh KakK MOIIHOTO HHCTPYMEHTA
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEMIIEH COCTABIIIOLIEH
KYJbTYPBIL;

— pa3BUTHE HAy4yHOH II0003HATENBFHOCTH, HHTEpPECa K MCCIEeI0BATEIbCKON
NEeSATENbHOCTH;

S5) ¢opmupoBaHusi  KYJBTYPbl 3I0POBbSI W  3MOLHMOHAJIBHOIO
0/1aromnoJry4us:

— OCO3HaHHWE IIEHHOCTH O0€30MacHOro o0pa3a KU3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXKHOCTU TNPaBWII OE€30IaCHOTO IOBEJIECHUA Ha
TpPaHCIIOpPTE, HA JOPOrax, C ANEKTPUUYECKUM M TEIUIOBBIM O0OOpPYIOBAHHEM B
JOMAIIIHUX YCIIOBUSAX;

— c(pOpMHUPOBAHHOCTh HaBBhIKAa pediieKCuU, TPU3HAHUE CBOETO IpaBa Ha
OIIMOKY M TAKOI'0 e MpaBa y APyroro 4ejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHOE y4YacTHE€ B PEIICHHHM MPAKTUYECKHX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alu, TopoAa, Kpas) TEXHOJOTMYECKOM U
COLIMAJIBHOM HAIpaBJI€HHOCTH, TPEOYIOIIHUX B TOM YHCIE U (DUIUYECKUX
3HAHUI;

— MHTEPEC K MPAKTUYECKOMY U3yUEHHIO IpodeccHii, CBSI3aHHBIX C (PU3UKOM;

7) 3K0JIOrM4eCKOT0 BOCIIUTAHMSA

— OpHUEHTAallUi Ha TMPUMEHEHHE (PU3NYECKUX 3HAHWUW I PEIICHUs 3aaad B
00JIacTH OKpY’KaloIIeW Cpenpbl, TUIAaHUPOBAHMUSI TOCTYIIKOB W OIEHKH UX
BO3MOXHBIX ITOCJIEICTBUU JIJIs1 OKPY’KAIOLIEN CPEBI;

— OCO3HaHHE TI00aTBHOTO XapakTepa HKOJIOTHYECKUX MPOoOJIeM U MyTed ux
pelieHus;

8) aganTanum Kk M3MEHSIOMIUMCH YCJOBHAM COLMAJIBHON W NMPHPOIHOM
cpeabl:

— TMOTPeOHOCTh BO B3aUMOJCHCTBUU TIPH BBHITIOJHEHWU WCCIEAOBAaHUN U
OPOEKTOB (PM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
IPYTUX;

— TIOBBIIIIEHUE YPOBHSA CBOEW KOMIIETEHTHOCTH YEpe3 MPAKTHUYECKYIO
NS TENbHOCTD;

— MOTPEeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe (DOPMYIUPOBAThH
U], TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;
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e — OCO3HaAHHUC Ile(bI/IIII/ITOB COOCTBEHHBIX 3HAHUM M KOMIIETECHTHOCTEH B 00JIaCTH

buzukwy;

e — IUIAHUPOBAHHE CBOETO PAa3BUTHS B MNPHUOOPETEHUH HOBBIX (PUIUUECKHUX

3HaHWM;

e — CTPEMJICHUC aHAJIU3UPOBATH U BBIABJIATE B3aUMOCBA3U IIPUPOIBI, O6HI€CTBa 141
O9KOHOMUMKH, B TOM 4YUCJIC C UCIIOJIB30BaHHUCM (1)I/ISI/II-IGCKI/IX 3H&HHI>1;

e — OLEHKA CBOMX JEWCTBHM C Y4YETOM BIMSHHS Ha OKPYXAIOIIYIO Cpexdy,
BO3MOKHBIX IN100aTbHBIX OCIIEACTBUM.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesymbraTe OCBOSHHS TpoTrpaMMbl MO (PHU3UKE HAa YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC IeHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHBIC  JICHCTBHS,  PETYJISATHBHBIC
YHHUBEPCAJIbHBIC yU4eOHBIC JICHCTBHSI.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

Ba3oBnle Jjornueckue a1eicTBUA:

BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(ssBNIEHUI );

yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIAaCCU(PUKALUU, OCHOBAHMS IS
000011IeHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUHS B pacCMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOJIOACHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBJISITh TIPUYUHHO--CJIEICTBEHHBIE CBS3M MPU H3yYEHUH (PU3NIECKUX
SIBJICHMH U MPOLIECCOB, J€1aTh BBIBOJbI C UCIOJIb30BAHUEM JI€TYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aWMOCBS3SIX
(U3UYECKUX BEIIMYHH,

CaMOCTOATENIbHO BBIOMpPATh CIOCOO pelieHust y4eOHoOW (u3ndyecKon
3alayu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pElIeHMs, BbIOOp Haubosee
MOAXOJSIIETO C Y4ETOM CaMOCTOSITENIBHO BBIACIIEHHBIX KDUTEPHUEB).

Bba3oBnle ucciienoBarejbLCcKue 1eHCTBUA:

MCITOJIB30BATh BOIPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT ITO3HAHMS;
MPOBOJUTH 1O CAMOCTOSITENILHO COCTABIICHHOMY IIJIaHY OIIBIT, HECIOKHBIH
(bu3MYeCcKUl IKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUYECKOTrO
SIBJICHUSI,
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OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HH(OPMAIIHIO,
ITOJIYYEHHYIO B XOJI€ HUCCIIEIOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOSITENILHO (DOPMYIHPOBATH 000OIIEHUSI ¥ BHIBOJIBI 1O pe3yIbTaTaM
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 METOJbI, HHCTPYMEHTBI U 3allPOCHI TIPU MOUCKE U
oroope MHGpOpPMAIMKM WM JAaHHBIX C Y4ETOM MPEIOKEHHOW yd4eOHOM
bu3ngecKoi 3a1a4u;

aHaJIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH HH(POPMAIUIO
Pa3IUYHBIX BUJOB U (hOPM IPEICTABIICHHS,

CaMOCTOSITENIFHO ~ BHIOMpaTh ONTHUMAIBHYIO (HOpPMY TIpEICTaBIICHUS
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 3aJ]aBaTh BOIPOCHI IO CYIIECTBY 0OCYK1aeMOM TEMBI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEILICHHE 3a/laud U MOJJIepKaHue
01aroKeIaTeIbHOCTH OOIICHUS;

COMNOCTABJISATh CBOM CYXIEHUS C CYXICHUAMH JPYTUX YYaCTHUKOB
nuasnora, OOHapyXKUBaTh Pa3IMYUE U CXOACTBO MO3HIIHM;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;
MyOJIMYHO MPEJICTABIATH PE3YyJbTaThl BHIMOJHEHHOTO (PU3UUECKOTO OIbITa
(PKCIIepUMEeHTa, UCCIIeI0BaHus, POCKTA);

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHIHONM U
WHIUBUYAIbHOW paboThl MpPU PEIICHUHW KOHKPETHOM (HHU3UUECKOM
npo0JIEMBI;

MPUHUMATH 1IEJIM COBMECTHOM NEATEeIbHOCTH, OPTaHU30BbIBATh JECUCTBUS
no e€ JOCTW)KEHHUIO: PachpeiesisiTh pPOJiv, OOCYXKJIaTh MNPOLECChl U
PE3yNIbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOTO Pe3yJibTaTa Mo
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.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC Y4eOHbIE 1eliCTBUS

19



CaMoopraHmaunﬂ:

BBISBJISITH MTPOOJIEMBI B JKU3HCHHBIX M YUYEOHBIX CHUTYAIHsIX, TPEOYIOIIIX
JUTSL pelieHus (PU3UUSCKUX 3HAHUM;

OPHUEHTHUPOBATHCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYyATbHOE, TPHHATHE PEIICHWS B TPYIIE, MPUHATAC pPEIICHUN
TPYIIION);

CaMOCTOSITEIIEHO COCTaBIIATh ATOPUTM pelieHusT (pU3NIecKor 3a1auu Win
TUTaHAa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPEIIaraéMbie BAPUAHTHI PEIICHUN;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA HHTEJJIEKT:

J1aBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Ipeyiararh IjlaH €€ U3MECHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NesATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESITEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHHUS
($u3MYECKOT0 HUCCIEJOBaHMS WJIM [POEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JIPYroro;
pU3HaBaTh CBOE MPaBO Ha OIIMOKY MpHU pEeIIeHUH (PU3NUECKUX 3a/1a4 WIN
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xonIy 00yuenus B 7 kijiacce nmpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHUS,
HAOIOICHUE, JKCIIEPUMEHT, MOJICNb, THUIIOTE3a, CAWMHHIBI (DU3UICCKUX
BEJIMYMH, aTOM, MOJICKYJIa, arperaTHbIe COCTOSHHUS BeliecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBWKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOPHUS, PABHOJACHUCTBYIOIMIAS
cuna, gaedopmanus  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAOIINECS COCY/IbI;

paznuuarh sBieHus (audQysus, TEMIOBOE JBUKEHUE YaCTUI] BEIIECTBA,
paBHOMEPHOE  JBWKCHUE, HEPAaBHOMEPHOE JBWKCHHUE, HWHEPIHS,
B3aMMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHON OCHIO

BpalicHus, Iiepcaada AaBJIICHUSA TBépI[BIMI/I TCJIaMH, JXHUIAKOCTAMH U
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razamm, arMochepHOe [aBlieHWEe, IUTABAaHWE TeJ, MPEBPAIICHUSI
MEXaHUYECKOI SHEpPruu) MO ONHCAHUI0 UX XapPaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIHX JaHHOE (PU3NUIECKOE SBICHNUE;
pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MpPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B JKMBONM M HEXUBOU
NpUpOJie, NCUCTBUE CHUJIBI TPEHUSI B MPUPOAEC U TEXHUKE, BIHSHUE
aTMOC(EpHOIO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TeJIe YeJI0BeKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a/1a4y B YUEOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHIM;
OIMHMCHIBATh M3yUYCHHBIE CBOMCTBA TEl M (PU3UUYECKUE SIBICHHS, UCTIOIB3YS
¢dbuzmyeckre BEIMUYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHUJIa YIPYTOCTH, CHJIA TSXKECTH, BEC
Tena, Cwia TpeHus, AaBieHue (TBEPIOrO Tena, JKHUIKOCTU, Tra3a),
BBITAJIKUBAIOIIAs CUJIa, MEXaHWYecKas padoTa, MOUIHOCTh, IJICYO CHIIBI,
MOMEHT CWJIbl, KO3(P(UIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KMHETUYEeCKass M TMOTEHIMaTIbHAs JHEPTUsi), MPU ONHCAHUU MPaBUIBLHO
TpakTOBaTh  (PU3MYECKUM  CMBICT  HUCIOJIb3yeMbIX  BEIIMYUH, HUX
0003HaYeHUs W €IUHUIIBI (U3MUYECKUX BEIWYUH, HAXOAUTH (HOPMYIIBI,
CBSI3bIBAIONIUE JIAHHYIO (PU3MUECKYIO0 BEIUYUHY C JAPYTHMMHU BEIMYUMHAMU,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMUNH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (U3WYECKUE SBICHUS M IPOIIECCHI,
UCIIOJIb3YsI TIpaBujIa CIOKEHUs CWiI (BJOJL OAHOW TpsiMoii), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS pbiuara (0JoKa),
«30JI0TO€ TIPABUJIO» MEXAHUKH, 3aKOH COXPaHEHUsS MEXaHUYEeCKOU
SHEPruM, MPU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aMUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHS, TPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMil MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISITh IPUYMHHO--CJICACTBEHHBIC CBS3U, CTPOUTH OO0BsICHEHHE U3 12
JIOTUYECKHUX II1aroB ¢ OMmopoi Ha 1-2 W3ydeHHBIX CBOMCTBa (PU3UUYECKUX
SBJICHUM, (PU3NIECKUX 3aKOHA MJIH 3aKOHOMEPHOCTH;

pemiaTth pacu€THble 3a7ayd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBl H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHalv3a
YCJIOBUS 33/1a4d 3alIUChIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3HUECKUE
BETUYUHBI B (DOPMYJIBI U TPOBOJIUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHBIC, HEOOXOUMBIE JJI PEIICHUs 3a/1a4, OIICHUBATh PEATHUCTHYHOCTh
MOJIYYeHHOU (PU3NYECKON BETUYHHBL;
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pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
($u3NYECKUX METOAOB, B ONTMCAHUU 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
MPEANOJI0KEHUs, COOUpPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYy10BaHMS,
3alUChIBaTh XOJ OIbITa U POPMYJIUPOBATH BHIBOBL;

BBITNIOJIHATh MPSAMbIE W3MEPEHUs] PACCTOSHUSA, BPEMEHM, MAacChl TeJa,
00bEMa, CHUIBI U TEMIEPATypbl C HCIOJIH30BAHUEM AaHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUS NPUOOPOB C YUETOM
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, KauecTBa 00pabOTKH MOBEPXHOCTEM 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 IJIOTHOCTH TeJla, OT TNIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBMI paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOro HCCIEeNOBaHUs, COOUpaTh YCTAaHOBKY U
BBINOJIHATh M3MEpPEHUs, Cilenysl MPEeAo)KEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3WYECKHUX BEJIIMYUMH 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,
JABJICHUE  BO3/AyXa, BbITAJIKMBAIOUIas  CWJa, JIEWCTBYIOIlAas  Ha
NOTPY’KEHHOE B KUIKOCTH TeNo, KOAI(D(PUIIMEHT MOJEe3HOTO JeHCTBUS
OPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW WHCTPYKUUU: TpU
BBIMIOJITHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCTISATH 3HAYCHNE UCKOMOW BETTUYHHBI;

cOOJII01aTh MpaBUjIa TEXHUKK 0€30MaCHOCTH IIPU padoTe ¢ 1ad0paTOpHbIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOINAIIIHNECS COCYAbl, OapoMerp,
pBIUar, MOABWKHBINA U HETIOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;
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XapaKTepu30BaTh MPUHIUIBI JCWCTBUA HU3YUYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX omucaHus (B TOM YHUCIE:
MNOJIINITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN  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
JKU3HU I oOecnieueHrs 0e30MacHOCTH MPpU 00pallleHUuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMsI 3/10pPOBbS U COOIIOACHMUS
HOPM 3KOJIOTMYECKOT0 MTOBEAEHUS B OKPY’KAIOIIEH CpeEE;

OCYLIECTBJISITh OTOOpP HCTOYHUKOB HH(popmanuu B HHTepHeTe B
COOTBETCTBHUHU C 33JaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUAW M TYyTEM CpPaBHEHUS PAa3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4YHO--TIOMYJISIPHYIO
JUTEepaTypy (PU3MYECKOro COAEp X aHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcnl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAINKU (HU3UIECKOTO COIEPKAHUSA, B TOM
yucie MyOJu4HO JeNaTh KpaTKUe COOOUIEHHsSI O pe3yibTaTax MPOEKTOB
WIM Y4eOHBIX MCCIEJIOBaHMN, NpPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3MKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEN;

IpU BBHINOJHEHUH YYE€OHBIX MPOEKTOB MU HUCCIEIOBAaHUM pachpeneniTh
OO513aHHOCTH B TpPYIIE B COOTBETCTBUM C IOCTABJICHHBIMHM 3aJauaMH,
CIIEIUTh 32 BBHINIOJHEHWEM IUIaHA JACWCTBUN, aJeKBAaTHO OIEHUBATh
COOCTBEHHBIM  BKJaJ B  JCSATENBHOCTh  TPYMIbI,  BBICTpPAUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsI MHCHUE OKPYKAIOIIHX.

K koH1y 00yuenus B 8 kj1acce nmpeMeTHbIE pe3ysbTaThl Ha 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y O0YUYaIOIIUXCSI YMEHHIA:

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, BHYTPEHHSS JSHEPTUs, TEIJIOBOM JBUIATEINb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUHN 3apsill, DIEKTPUUYECKOE MOJIE, IIPOBOJIHUKHU
Y IUDJICKTPUKU, TTIOCTOSHHBIN AJIEKTPUUYECKUI TOK, MATHUTHOE T0JIE;
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pas3inuath SBJICHUS (TEIUIOBOE paCUIMPEHUE M CKaTHE, TeIllonepeaaya,
TEIJIOBOE PABHOBECHE, CMAYMBAHUE, KANWIUIAPHBIE SIBIICHUS, WCIAPEHUE,
KOHJICHCAI[Usl, IUIaBJICHUE, KpHUCTayuiM3anus (OTBEpIAEBAHUE), KHUIICHUE,
TeIIonepeaaya (TEeTIOMpPOBOAHOCTb, KOHBEKIIUS, U3ITy4YEHHE),
AIEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3apsIOB, JNCHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICICTBUE 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
OKpY’)KalolIeM MHpE, B TOM 4HCie (U3UYECKHUE SIBICHHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKECHUE W KANWULIPHBIE SBICHUS B MPHUPOJE,
KpUCTAJUTBI B mpupojae, u3inydeHue CoiHLA, 3aMep3aHhe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUsI B atMocdepe, JIEKTPUYECTBO 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 U3yUYCHHBIE CBOMCTBA T€J U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
¢dbuznyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOTHI, yJElIbHAsg TEIUIOEMKOCTh BELIECTBA, YJIEJbHAs TEIUIOTa
IUIaBJICHUS, yJelbHas TeIUIoTa NapooOpa3oBaHMs, YJeidbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(MQPUIIMEHT TOJE3HOTO JCHCTBUSA TEIJIOBOU
MAIlIMHBI, OTHOCHUTEJIbHAS BIIAXKHOCTH BO3/YyXa, JJICKTPUUECKHUMN 3apsif,
CUJIa TOKa, DJICKTPUUYECKOE HAIpSHKEHUE, CONPOTHUBIIEHHWE IPOBOIHUKA,
yAeIbHOE  CONPOTUBIEHWE  BelIecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTr0  TOKa), TMpU  ONHUCAHUM TPAaBWIBHO TPAKTOBATh
(bU3UYECKUIT CMBICIT UCTOJIb3YeMbIX BEJIWYUH, O003HAUCHUS U €IUHUIIBI
(bU3MYeCKUX BEIWYUH, HAXOIAUTh (OPMYJIbI, CBSI3BIBAIOIINE JTaHHYIO
(GU3NYECKYIO BEIMYMHY C JAPYTMMH BEJIMYUHAMH, CTPOUTH TpaduKu
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBIEHUS M MPOIIECCHI,
MCIMOJIb3Yysl OCHOBHBIE MOJIOKEHUSI MOJEKYJISIPHO--KUHETUYECKOW TEOpUHU
CTPOCHHS BEIIECTBA, MPUHILMI CYNEPHO3UIMUA MOJield (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHHUS 3apsaa, 3akoH OMa Juis yyacTKa LenH, 3aKOH
JIxoyns—JleHa, 3aKkOH COXpaHEHMsI DJHEPruM, NOpPU ITOM JaBaTh
CJIOBECHYIO (hOPMYJIUPOBKY 3aKOHA W 3aMMCHIBATH €r0 MAaTEMAaTHYECKOE
BBIPAKECHUE;
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OOBSCHATh (PU3MUECKHE TPOIECCHl M CBOWCTBA TN, B TOM YHCIE U B
KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISABIATH
MIPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHUE 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 aHaIM3a
YCJIOBUSL 3a/lauyd 3alKCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JI  peIIeHUs 3a7auyd, BBIOMpaTh 3aKOHBI U  (OPMYIIBI,
HEeoOXoauMble JUisi €€ penieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIYYCHHOE 3HaUYCHHE (PU3NUIECKON BETUIMHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBaTh MPOOJEMbl, KOTOpPbIE MOXHO PEUIUTh MPU MOMOIIU
(buU3MYEeCKUX METOJOB, HCIOJb3Ysl OINHCAHUE HCCICIOBAaHUS, BBIICISATH
MPOBEPSIEMOE  MPEAIOJIOKEHNE, OLEHUBAaTh MPABWIBHOCTh MOPSIKA
MIPOBEJICHUSI UCCIIEIOBaHUs, JI€JaTh BHIBO/IBI;

MPOBOAUTH OMBITHI MO HAOMIOAEHUIO (UBUYECKUX SBJICHUW WIU
(bU3UYECKUX CBOMCTB Tell (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
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TEI W B3aUMOJICHCTBHUE
ANEKTPUYECKUX 3apsAI0B, B3aWMOJICUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJII HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBa 3JEKTPOJABHUIATENI TMOCTOSHHOTO TOKa): (OpMYIUpOBATH
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, HAINPSHKEHUS C UCIOJIb30BaHUEM
aHAJIOTOBBIX TPUOOPOB M JATYUKOB (DU3UUYECKUX BEJIMYHMH, CPABHUBATH
pe3ynbTaThl U3MEPEHHM ¢ YUETOM 3aIaHHOM aOCOJIOTHOM MOTPEIIHOCTH;
MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PM3MUECKON BEJIMYUHBI OT
IpYyrol C  UCHOJb30BAaHUEM NPSIMBIX HU3MEPEHUN  (3aBUCUMOCTH
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIATX IONEePEYHOTO
CEUYEHUS U yCJIIHLHOTO COMPOTUBIICHHUS BEIIECTBA MPOBOJHUKA, CUJIBI TOKA,
UIYIIETO 4epe3 MPOBOAHUK, OT HANpsSHKEHHs] HAa MPOBOJHHKE,
UCCIIEIOBAHUE TMOCJIEAOBATEIBHOIO U  MApAJJIEIBHOTO COEAMHEHUMN
MPOBOJTHUKOB): TIJIAHUPOBATh HCCIIEIOBAaHUE, COOUPATh YCTAHOBKY H
BBITIOIHATh W3MEPEHUs, CIeAys MNPeIOKEeHHOMY IUIaHy, (PUKCHPOBATh
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pe3yNbTaThl TIOJYYCHHOW 3aBHCHMOCTH B BHUAE TaOIUI] U TPpaduKos,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

MPOBOJIUTH, KOCBEHHBIC W3MEpEHUS (Pu3ndecknx BenuduH (yIenbpHas
TEIJIOEMKOCTh  BEIECTBAa, COMPOTUBIECHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IJIAaHUPOBATh M3MEPEHHUs, COOUpaTh
IKCIIEPUMEHTATILHYIO YCTAHOBKY, CIETys MPEIOKEHHON WHCTPYKIUHU, U
BBEIYHCIIATH 3HAYCHHUE BEIMYNHEI;

COOJII0IaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH MU padoTe ¢ 1a00paTOpHBIM
000py0OBaHUEM;

XapaKTepu30BaTh TMPUHIMIMBL  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHSI JOMOB, THTPOMETp, MMapoBas TypOWHA, aMIIepMeTp,
BOJIBTMETP, CUETYMK DIIEKTPUUECKOM HHEPTUHU, dSIECKTPOOCBETUTEIILHbBIC
puOOPHI, HArPEBATEIbHBIE AIEKTPOIPUOOPHI (IPUMEPHI), DIEKTPUUECKHE
PEIOXPAHUTEIH, JIEKTPOMArHUT, SIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
WCITOJIB3YysI 3HAHHUS O CBOWCTBAX (PM3WUYECKHX SIBJICHUN W HEOOXOIUMBIC
duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOWCTBA M HU3MEPHUTEIbHbIE
npuboOpsl MO CXeMaM ¢ CXEMaTHYHBIM PHUCYHKaM  (JKUJKOCTHBIM
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JBHUTaTEIh BHYTPCHHETO
CTOpaHHUA, JJIEKTPOCKOM, PEOCTaT), COCTaBJIATh CXEMBI JIIEKTPUIECKHUX
1ernei ¢ mociaeaoBaTeNIbHBIM U MapauIeIbHBIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCIoBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUUYECKUX IIETICH;
OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWUNA B TIOBCEIHEBHOM
XKU3HU 111 obecrieueHusi 0€30MacHOCTH TP OOpaIlleHUH ¢ MpUOopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEel Cpefie;

OCYIICCTBJIATh TOUCK WHpOpManuK (U3NYECKOTO COJICpPKaHUSI B
HNHTepHeTe, Ha OCHOBE WMEKOLIMXCA 3HAHUM U IIYTEM CpPaBHEHHUS
JOTIOJTHUTEIBHBIX ~ MCTOYHWUKOB  BBIICISATH  HH(POPMAIMIO, KOTOpas
SIBJISICTCSI IPOTUBOPEUNBON MITM MOXKET OBITh HEJIOCTOBEPHOM;
WCITIOJI30BATh MPY BHITIOJTHEHUN YUCOHBIX 3aIaHUI HAYYHO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3HUECKOTO0  COJEp)KaHWS, CIPABOYHBIC MaTepHabI,
pecypchl cetu MIHTEepHET, BiaieTh MpUEMaMHi KOHCTICKTUPOBAHUS 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 4YHCIAE NYOIMYHO TIPEACTABIATh PE3yJIbTaThI
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IIPOEKTHOW WJIM UCCIEA0BATEIBCKOU NEATEIIBHOCTH, IPU 3TOM I'PAMOTHO
UCIONB30BaTh M3YYCHHBIM MOHATUUHBIA ammapar Kypca (QHU3UKH,
CONIPOBOKJIaTh BBICTYIUICHUE MPE3CHTALNEMN;

IPU BBIOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesaTh OOA3aHHOCTH B TIpPYyNIE B COOTBETCTBUHU C
IIOCTABJICHHBIMM 33Ja4aMH, CJICIUThH 3a BBIITOJHEHUEM ILUIAHA JEUCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKIAd B
NEATEIbHOCTD IPYIIIBI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBUE,
IPOSIBIISSl TOTOBHOCTD pa3peniarb KOH(IUKTHI.

K koHIy 00yueHus B 9 kijiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIB30BaTh IMOHATHUSA: CHCTeMa OTCcuéTa, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHUS, Jedopmanus
(ynpyrasi, mjaacTHYecKasl), TPEHHE, LEHTPOCTPEMUTEIIBHOE 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 JTaIbHO30PKOCTb,
CHEKTpPbI MCIyCKaHUs U MOIJIOIIEHUs, alb(da-, OeTa- 1 raMMa-u3Iy4eHHUs,
U30TOIIbI, SIIEPHAS] DHEPTETUKA;

paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBI)KEHUE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUKEHUE 10 OKPYKHOCTH, B3aUMOJECHCTBHE
TeJ, pEaKTUBHOE ABIM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JABW)XEHHUE, OTpPaKEHHE
3ByKa, INPSIMOJIMHENHOE PacCHpOCTPAHEHUE, OTPaKEHUE M IPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pPa3yIoKEeHUE OEJIoro cBeTa B
CHEKTP M CJOXKEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAasl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHUsI) 10 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHHE M3YyYEHHBIX (U3MUECKHX  SBICHUH B
OKpyXaroleM Mupe (B TOM uuciae (QU3MUYECKHE SIBJICHUS B MPUPOJE:
MPWINBBI U OTIUBBI, ABMXKEHUE MIaHeT COTHEYHOU CUCTEMbI, pEaKTUBHOE
JBUKEHUE SKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHUE, CEIUCMUYECKUE BOJHBI, I[yHAMH, D3XO, LBETa Tel,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrHMUecKOoe AEWCTBHE BUIMMOTIO,
yIbTPapUOJETOBOTO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
PaaMOAaKTUBHBIN ()OH, KOCMHUYECKHUE Jy4Yd, PaJMOAKTUBHOE H3ITyYEHUE
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OPUPOAHBIX MHHEPAJIOB, JEHCTBHE pPAJTMOAKTHBHBIX M3IyYEHUH Ha
OpraHu3M YeJIOBEKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (PU3UUYECKUX
SIBJICHUU

OIKCHIBaTh U3yYEHHbIE CBOICTBA TE€N U (PU3NUYECKUE SBICHMS, UCIIOJIb3YS
¢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 TeNa, HMMIYJIbC TeEJla, HUMITYJIbC CHJIBL,
MEeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUUAIbHAas DHHEPIUsl Tena,
MNOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUS CKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, INOJHAs MEXaHW4YecKas »SHeprus,
NEPUOJ U YacTOTa KoieOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, [OKA3aTeb MPEIOMIICHUS CPENbl), IPU OMHCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYMH,
0003HAaYeHUs1 W EIWHULBl (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTbH rPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIMI CYNEpPHO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpPaHEHHs HMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsI0BOTO U MAaCCOBOI'0 YUCEI
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
MPUYUHHO--CJIC/ICTBEHHBIE ~ CBSI3U, CTPOUTh OOBACHEHHE U3 2-3
JIOTUYECKUX I1aroB ¢ OMOpPOil Ha 2—3 M3YyYEHHBIX CBOMCTBA (PUIMYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemiath pacu€THble 3adaud (omMparluecss Ha cucremy u3 23
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJayd 3alUCBhIBaTh KpPAaTKOE
YCIIOBUE, BBISBIIATH HEJOCTAIOUIME WJIM M30BITOYHBIE J1aHHbBIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE VISl PELIEHUs, TPOBOJUTH PACUETHI U
OLICHWBATh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3mueckon
BEJINYMHBL;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIUTh MPH [OMOIIU
(bU3MYEeCKUX METOOB, HCIOJb3ys ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
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IpOBEPSIEMOE  TPEIINOJOKEHUE, OICHUBATh MPABHWIBHOCTh MOPSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U OIIBITOB;

NPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3nueckux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHHUsl PHEPrUH, 3aBUCHUMOCTh NEpHUOAa KojJeOaHUN NPY>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 HM300pa)keHUsi MpeaMera B coOuparouiei
JuH3e, HAOMIOJCHUE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYUCHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
o0OpylOBaHUs, ONHUCBHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(GopMyIIMpOBaTh BHIBOJIBI;

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

IPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPEHUH (3aBUCHMOCTH MYTH OT BPEMEHHU
IpyU PaBHOYCKOPEHHOM [IBMJKEHMHM O€3 HayajJbHOM CKOpPOCTH, Mepuoaa
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKa OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUs CBETa OT yrja MaJeHus U yria MpeIoMJIeHHs] OT yria
NaJieHus): IUIAaHUPOBATh HCCIIEIOBAHUE, CaMOCTOSITENIbHO COOUpaTh
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 YCKOpPEHHE Tela TIpU PaBHOYCKOPEHHOM IBWKCHHH,
YCKOpPEHHE CBOOOJHOTO MaeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHHSI CKOJBKCHHS, MEXaHWueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHuH MaTeMaTHYecKoro U MPYKUHHOTO MasTHUKOB,
ONTHYECKas CWIa COOMpAaroIe JIMH3BI, PAJAMOAKTHBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh DKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys TPEII0KEHHON MHCTPYKIIMH, BBIYUCIATH
3Ha4YCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOJYUYEHHBIE PE3yNIbTaThl C YYETOM
3aJJaHHOU MOTPEIIHOCTH U3MEPEHHU;

COOJII0IaTh MPaBUJIa TEXHUKN 0€30MaCHOCTH TIPH padoTe C 1ab0paTOpHBIM
000py1I0BaHUEM;
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paznuyaTh OCHOBHBIE TPU3HAKA W3YYEHHBIX (U3UYECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPJOE TENO, TOYCHHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeTh ATOMHOTO SJIPa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3yUYEHHBIX TMPUOOPOB 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,
CTIIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHOIB3ysl 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUA W HEOOXOmuMbIe  (U3HUECKUE
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMAaTUIHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKHUX IPOIECCOB
IpU pEelIeHUH Y4eOHO--MPAKTHUYECKUX 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 obecriedueHust 0€30MacHOCTH TpU oOpalieHuu ¢ npubopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pPOBbS M COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH Cpeie;

OCYIIECTBISTh TOHUCK HMHPOpMAIMK  (PU3UYECKOTO COJACpKAHUSI B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI TIOMCKOBBINA 3aMpOC, HAXOAUTh
MyTH OTPEACIICHUS IOCTOBEPHOCTH MOJYYeHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUUM U TOTIOTHUTEIHHBIX UCTOUYHUKOB,

UCTIONb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISIPHYIO
auTepatypy  (Qu3MYecKkoro coiepaHus, CIPaBOYHBIE MaTEepHAIIbI,
pecypcbl cetu HTepHET, BianeTh MpuéMaMu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uHPOpMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
MyOIMYHO TPECTABIATH PE3yIbTaThl TPOSKTHON WM UCCIEI0BATENbCKON
NEeATeTbHOCTH, TPU OTOM TPAMOTHO  HCIIONB30BaTh  HM3yUYCHHBIN
MOHATUUHBIM amnmapaT W3y4aeMoro paszaena (U3UKH U COMPOBOXKIATH
BBICTYIUUICHUE TIpe3eHTalueld ¢ y4€ToM OCOOCHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne  HaumenoBaHue
(undposbie)
n/  pa3sgesioB H TeM Becer  Kourtpoubu IpakTHyeck
oOpa3oBaTejibHbIE
n NporpamMMmel 0 ble padoThI ue padoThl
pecypcsl
Paznen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOIIEr0 MUPa
bubmuoreka [JOK
®du3uka - HayKa o
1.1 2 https://m.edsoo.ru/7f416
pUpoe
194
bubmuoreka [JOK
dusunyeckue
1.2 2 1 https://m.edsoo.ru/7f416
BEJTMYUHBI
194
EcrecTBeHHOHayuH bubnuorexa [JOK
1.3 BIil METOT 2 | https://m.edsoo.ru/7f416
MO3HAHUS 194
Wroro no pazneny 6
Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHUH BellecTBA
bubmuorexa [JOK
Crpoenue
2.1 1 https://m.edsoo.ru/7f416
BEILIECTBA
194
JIBrkenue u bubnmnoreka [JOK
2.2 B3aUMO/ICHCTBHE 2 1 https://m.edsoo.ru/7f416
YacTHUL[ BEIIECTBA 194
ArperatHble bub6nuorexa [IOK
2.3 COCTOSTHUSI 2 https://m.edsoo.ru/7f416
BElIeCTBa 194
Hroro no pasneny 5
Paznen 3. /IBuskeHne U B3auMo/ieiicTBue Tej
bu6mmoreka [JOK
Mexanundeckoe
3.1 3 https://m.edsoo.ru/7f416
JIBUKCHHE
194
Vrepuus, Macca bubnmoreka [JOK
3.2 ’ ’ 4 1 https://m.edsoo.ru/7f416
MJIOTHOCTH
194
but6mmorexa [IOK
33 Cuna. Bunel cun 14 1 2 https://m.edsoo.ru/7f416
194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro no pasneny 21

Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

[laBiienue.
[Tepenaua
bu6mmoreka [JOK
JaBJICHUS
4.1 . 3 https://m.edsoo.ru/7f416
TBEPIBIMU TEIIAMH, 194
JKUIKOCTSIMH U T
rasamu
bubmuoreka [JOK
JlaBiaeHnue
4.2 5 https://m.edsoo.ru/7f416
JKUJKOCTH
194
bubmuoreka [JOK
A
4.3 TMocheproe 6 https://m.edsoo.ru/7f416
JaBIIEHUE
194
JeicTBue
’KHJKOCTH U rasa Ha Eubmiorexa IIOK
4.4 . 7 1 3 https://m.edsoo.ru/7f416
MOTPY>KEHHOE B 194
HHX TEJIO o
Uroro no pazneny 21
Pa3nea 5. PaGora n MoHOCTBh. JHEprus
PaGora i bubmuoreka [JOK
5.1 3 1 https://m.edsoo.ru/7f416
MOIITHOCTD
194
bu6mmoreka [IOK
IIpoctsie
5.2 5 1 https://m.edsoo.ru/7f416
MEXaHU3MbI
194
bu6mmoreka [IOK
Mexanuueckas
5.3 4 1 1 https://m.edsoo.ru/7f416
SHEPTUs
194
Hroro no pazneny 12
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO
YACOB I10 68 3 12
[TPOTPAMME
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8 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanmue
(undposbie)
n/ | pasieoB U TeM Becer  Konrpoububl  IIpakTuueck
oOpa3oBaTesibHbIE
n NMPorpamMmbl 0 € padoThI ue padboThbl
pecypcsl
Pa3pen 1. TenioBble siBJIeHUSA
Crpoenue u bubnnoreka [JOK
1.1 CBONCTBA 7 https://m.edsoo.ru/7f4181
BEIECTBA ce
TelLIoBLIC bu6mmoreka [JOK
1.2 21 1 5 https://m.edsoo.ru/7f4181
MIPOLIECCHI
ce
Wroro no pazneny 28
Pazjen 2. DaekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DIIEKTpUUYECKHE
3apsiIbl. bubmmoreka [JOK
2.1 3apspKEeHHbIE Tenna 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aWMO/ICICTBUE
[TocTrossHHBIM bubmuoreka [JOK
2.2 JIIEKTPUYECKUN 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
bu6mmoreka [IOK
MarunurtHbie
23 6 1 1.5 https://m.edsoo.ru/7f4181
SIBIICHUS
ce
DJIEKTPOMAarHuTH bubmorexa HOK
2.4 P 4 https://m.edsoo.ru/7f4181
ast UHAYKLIUS
ce
Uroro no pazneny 37
PesepBHoe Bpems 3
OBIIEE
KOJIMYECTBO
68 3 14.5
YACOB I10
I[TPOTPAMME
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9 KVIACC

KosaunuyectBo 4yacos DJIEeKTPOHHBIE
Ne HaumeHnoBaHue
(undposbie)
n/ | pasieoB U TeM Becer  Konrpoibu IpakTHyeck
oOpa3oBaTesibHbIE
I nporpaMmMabl 0 ble padoThbI ue padoThbl
pecypchbl
Pa3zpen 1. Mexannueckue siBJIeHUSA
Mexanuueckoe
bu6mmoreka [JOK
JIBIJKEHHE U
1.1 10 1 https://m.edsoo.ru/7f41a4
CHOCOOBI €T0 a6
ONHCAHUS T
BzaumoneiictBue bubmmorexa LIOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
Tl
ab
bubmuoreka [JOK
3aK0oHBI
1.3 10 3 https://m.edsoo.ru/7f41a4
COXpaHEHUs
ab
Uroro no pazneny 40
Pa3zpen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bubmuoreka [JOK
Mexannaeckue
2.1 7 3 https://m.edsoo.ru/7f41a4
KOJIEOAHUS
a6
MexaHuveckue bubmorexa HOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBL. 3BYK
a6
Hroro no pazneny 15

Paznen 3. 3HeKTp0MaFHI/ITHOQ OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

DIIeKTPOMarHuTH
bu6mmoreka [JOK
o€ 1oJje u
3.1 6 2 https://m.edsoo.ru/7f41a4
DJIEKTPOMArHUTH a6
bIC BOJIHBI T
Uroro no pazueny 6
Paznen 4. CBeToBbI€ sIBJICHHSI
3aKOHBI bu6mmorexa [IOK
4.1 pacnpocTpaHEHHs 6 2 https://m.edsoo.ru/7f41a4
cBETA a6
JIuH3BI 1 bu6mmorekxa [IOK
4.2 ONTHYECKHE 6 3 https://m.edsoo.ru/7f41a4
npudopbI a6
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Pasnoxenne

bu6mmoreka [JOK

4.3 Oenoro cera B 3 2 https://m.edsoo.ru/7f41a4
CIIEKTP ab
Hroro no pazneny 15
Paznen 5. KBanToBBIE SIBJICHHS
Hcnyckanue u bubnmoreka [JOK
5.1 TIOTJIOIICHHUE 4 1 https://m.edsoo.ru/7f41a4
CBETa aTOMOM ab
bu6mmoreka [JOK
Crpoenue
5.2 6 1 https://m.edsoo.ru/7f41a4
aTOMHOTO Si7jpa
a6
Sxepibie bubmuoreka [JOK
5.3 P 7 1 1 https://m.edsoo.ru/7f41a4
peakiuu
a6
Uroro no pazueny 17
Pasnen 6. IloBTopuTe1bHO-00001A0IIHIT MOAY 1B
[ToBTOpeHue n
06001menne Bu6moreka LIOK
6.1 coJIepKaHus 9 2 https://m.edsoo.ru/7f41a4
Kypca QU3UKH 3a a6
7-9 knacc
Uroro no pazneny 9
OBIIEE
KOJIMYECTBO
102 3 2
YACOB IIO !
I[TPOI'PAMME
IHOYPOYHOE IINIAHUPOBAHHE
7 KJIACC
N Konu4yecTBo yacoB DJIEKTPOHHBIE
; uugposbie
n/ Tema ypoka Becer | KoHTpoubH IpakTuyeck
o0pa3zoBarTejibHbIE
n 0 ble paboThl ue padoThbl
pecypchl
®usnka — Hayka o
1 npupoje. SBieHus 1
IIPUPOJIBI
)
) W3HYECKUe )
SIBJICHHS
3 ®duznueckue 1
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BEJIMYMHBI U UX
U3MeEpeHne

Ypok-
UCCIIEJOBaHUE
"Uzmepenue
TeMIIepaTypbl IPU
IIOMOLIA 1 1
KUJKOCTHOTO
TEPMOMETpPA U
JaT4uKa
TemnepaTrypsl"”

Meroasl Hay4HOTO

MMO3HAHMS.
bubnnoreka IIOK

1 https://m.edsoo.ru/ff09{7
2a

Onucanue
(bU3HUIECKUX
SIBJIEHUH C

ITOMOIIIBIO MOJCIIEH
Ypok-
HCCIICIOBAHUEC
"[IpoBepka
TUIIOTE3bI:
JAIbHOCTH IOJIETA
H1apuKa, 1 1
MYIIEHHOTO
TOPU3OHTAIIBHO,
TeM OOJIbIIIEe, YeM
0OJIBIIIE BEICOTA
mycka"

Crpoenue
BerrectBa. OMBITHI, bu6nuoreka [IOK
JIOKa3bIBAIOIIIME 1 https://m.edsoo.ru/ff09fe
JUCKPETHOE Oa

CTPOEHHUE BEILIECTBA

bu6mmoreka [IOK
1 https://m.edsoo.ru/ff0a0
13e

I[BI/I)KCHI/IC HacCcTHuIl
BCIICCTBA

Ypok-
HCCIIEIOBAHHUE
«OMnbITH IO
HaOJIFO JEHUTO
TEIIOBOTO
paciMpeHus
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https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e

ra3oB»

ArperaTtHblie
10 COCTOSIHUS
BEIIlECTBA
OcoOeHHOCTH
arperaTHbIX
COCTOSTHUM BOJBI.
OG6o06mieHNe 110 bubnuoreka LIOK
11 pasneny https://m.edsoo.ru/ff0a0
«IIepBoHayanbHbIE 378
CBEJICHHUS O
CTPOSHUU
BEILIECTBAY
MexaHudeckoe
IBIDKEHHUE. bu6nuoreka [IOK
12 PaBrOMepHOE M https://m.edsoo.ru/ff0a0
HEPABHOMEPHOE 5¢c6
JIBUDKCHUE
CKOpOCTb. bubnuorexa [JOK
13 https://m.edsoo.ru/ff0a0
EnauHuer ckopocTu
79¢
Pacuer nytd i bubmuorexa [JOK
14 https://m.edsoo.ru/ff0a0a
BPEMCHH JIBHIKCHUS o4
WNuepuus. Macca bubnmnorexka HOK
15 — Mmepa https://m.edsoo.ru/ff0a0c
WHEPTHOCTH Te 10
IInotHOCTB
BeniecTa. Pacuer bu6nuoreka [IOK
16 Macchl 1 00beMa https://m.edsoo.ru/ff0a0f
TeJa 1o ero ee
TJIOTHOCTH
JlaboparopHas
pabota
17 «Onpenenenune
MJIOTHOCTH
TBEPAOTO TENIA»
Pemenue 3amay mo bu6nunorexa LIOK
18 teme "I1oTHOCTH https://m.edsoo.ru/ff0al
BelecTna" 23¢
19 Cuna xak
XapaKTePUCTHKA
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https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c

B3aMOJIENCTBUS
ten. Cuina
YOPYrocTH. 3aKOH

I'yka

JlaGopatopHas
pabora «M3ydyenue

3aBHCHMOCTH
pacTsKEHUS
20
(nedopmarun)
MIPY>KUHBI OT
MPUII0KEHHON
CHJIBD»
[[AABneHue
21 TaroTenns. Cumia
TSDKECTH
CBsi3b MEXITY
CHJIOH TSKECTH U
. bubmuorexa [JOK
Maccoil Tena. Bec
22 https://m.edsoo.ru/ff0al
Tena. Penienue
778
3a7a4 1o TeMe
"Cuia TsxecTu"
Cua TsHKecTH Ha
JPYruX IUIAHETaXx. bubnmnorexka HOK
23 dusnueckue https://m.edsoo.ru/ff0al
XapaKTePHUCTHKH 502
IJIAaHET
bubmmoteka [IOK
N3mepenue cuil.
24 https://m.edsoo.ru/ff0al
Junamomertp
8ce
bubmmoreka [IOK
Bec Tena.
25 https://m.edsoo.ru/ff0al
HesecomocTh
778
CrnoxeHnue 1Byx
CHJI, HAaIIpaBJICHHEBIX bu6nuoreka [IOK
26 110 OJTHOM MPSIMOM. https://m.edsoo.ru/ff0ala
PaBHozelcTBYOIIA 70
s CUJI
Pemienne 3agay mo
TeME
27 " .
PaBHOElICTBYIOIT
as cun'
28 Cuia TpeHus u e€ bubnmnoreka [JOK
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https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70

BUBL. TpeHue B
MIPUPOJAE U TEXHUKE

https://m.edsoo.ru/ff0al
b9¢

29

JlaGopaTopHas
pabora «M3y4yenue
3aBHCHUMOCTH CHJIBI
TPECHHUS
CKOJIBXKEHUS OT
CUJIBI IaBJICHUS U
xXapakTepa
COTIPUKACAIOLIUXCSA
MMOBEPXHOCTEM»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0alc
c8

30

Pemenne 3amaq Ha
omnpeaeieHue
PaBHOAEHCTBYIOLIE
W CUIIBI

31

32

Pemienue 3anay 1o
TeMaM: «Bec Tenay,
«I"paduueckoe
N300paKCHHUE CHIT»,
«Cubly,
«PaBHOIEHCTBYOII
ast CHII»

KonTponbHas
paboTa 1o Temam:
«MexaHn4decKkoe
JIBHDKCHUE),
«Macca,
IJIOTHOCTEY, «Bec
TEIay,
«I'padpuueckoe
M300paxKeHHe CU,
«Cuibe»

bubnnoreka IIOK
https://m.edsoo.ru/ff0al
de0

33

[aBnenue.
Crioco0mr
YMCHBIICHUA U
YBEITUYECHUS
JIaBJICHUS

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a2
0a6

34

JlaBienue rasa.
3aBHCHMOCTD
JIaBJICHUS ra3a OT
00BEMa,
TEMIIepPaTyphI

39

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a2
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https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376

Ilepenaua
JaBJICHUS
TBEPABIMH TEJIAMH,

bu6mmoreka [IOK

35 https://m.edsoo.ru/ff0a2
KUJIKOCTSMH U 5b0
razamu. 3aKOH
[Tackans
JlaBneHue B
JKHJIKOCTH U rase, bu6nuoreka [IOK
36 BBI3BAaHHOE https://m.edsoo.ru/ff0a2
NeHCTBUEM CHJIbI 718
TSDKECTH
Pemienue 3anau mo
teMme «/laBneHue B bubmorexa [IOK
37 https://m.edsoo.ru/ff0a2
JKHJIKOCTH U Ta3e. 206
3akon Ilackamnsay» T
bu6mmoteka [IOK
38 Coobmaronmecs https://m.edsogru/fanZ
COCY/IbI 970
IM'mapaBanyeckuit bubmmorexa OK
39 https://m.edsoo.ru/ff0a3
npecc 136
MaHoMeTpsI.
40 [TopiHeBoii
JKHJIKOCTHEIM HAcOC
ATtmocdepa 3eminn bubnmnorexka HOK
41 U IIPUYUHBI €€ https://m.edsoo.ru/ff0a2
CYILIECTBOBAHUSA bSa
Bec Bo3yxa. bubnmnoreka [JOK
42 ATMocdepHoe https://m.edsoo.ru/ff0a2
JaBJICHUE b5a
Nsmepenue
bu6nuoreka [IOK
43 aTMOC(hepHOro https://m.edsoo.ru/ff0a2
nasiienns. OTbBIT a8
Toppuuennu o
3aBHCHUMOCTH
aTMocepHOro bubmuoreka [JOK
44 IaBJICHUS OT https://m.edsoo.ru/ff0a2f
BBICOTBI HaJl c4
YPOBHEM MOpsi
bapometp-anepon. bubnmorexa [IOK
45 AtmochepHoe https://m.edsoo.ru/ff0a2f
JIaBJICHUE Ha c4
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https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

PA3INIHBIX
BBICOTAaxX

46

47

48

Pentenue 3amau mo
Teme "
ATtMocdepHoe
nasienue"

JewcTBue
KHUJIKOCTH U Ta3a Ha
HOTPYKEHHOE B
HUX TCJIO.
ApxumenoBa cuia

JlaGopaTopHas
pabora
«Onpenenenue
BBITAJIKUBAOLIEH
CHJIBI,
JICUCTBYIOLLEH HA
TeJOo, MOTPY>KEHHOE
B XKHJIKOCTb)»

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a3
276

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3
3fc

49

50

51

JlaboparopHas
pabora o Teme
«HccnenoBanue
3aBUCHMOCTH Beca
TENa B BOAE OT
00bEMa
MOTPY’KEHHOM B
KUAKOCTh YacTH
Tena»

IInaBanue Ten

JlaboparopHas
pabota
"KoHcTpynpoBanue
apeoMeTpa Win
KOHCTPYHUpPOBaHHE
JIOJIKU |
OTpenieNieHne €€
Ipy30I10ABEMHOCTH

bubmmoteka [IOK
https://m.edsoo.ru/ff0a3
514

bu6nunoreka [IOK
https://m.edsoo.ru/ff0a3a

96

52

Permienue 3aga4 mo
Temam: «llnaBanue

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a3
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https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

CYyJIOB.
BosznyxoruiaBanue»
, «/laBenue
TBEPJBIX TE,
JKUOKOCTEN U
razoB»

53

54

Konrtponbnas
pabora 1o Teme
«JlaBenue
TBEPJBIX TE,
JKUOKOCTEN U
ra3oBy»

Mexanunueckas
paborta

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f
82

55

MontHoCTb.
I 2B105050200051
MOILIHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f
82

56

VYpok-
HCCJICIOBAaHIE
"PacyéTt MOIIIHOCTH,
pa3BUBaEMOM IIpU
noasEMe 1o
jnectauie"

57

[Ipoctsie
MEXaHU3MBI.
Prruar. PaBHOBecHe
CHUJI Ha pplyare

58

59

Peryaru B TeXHUKE,
OBITY U IPUPO/IE.
JlaboparopHas
pabora
«HccnenoBanue
YCIOBUU
paBHOBECHS
pbIyara»

Pemenue 3agay mo
TeMme «Y CIIOBHUS
paBHOBECHS
phIuara

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a4
18e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4
8a6

60

Koadpounuent
HIOJIE3HOTO

0.5

42



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6

61

JEUCTBUSA
MEXaHHU3Ma.
JlaGopatopHas
pabora
«3mepenue KII/]
HaKJIOHHOM
IJIOCKOCTH

Pentenue 3amau mo
teme "Pabora,
MomHocTh, KITJT"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0adc
48

62

Mexanudaeckas
SHEPTHUs.
Kunernueckas u
MMOTCHITMAIbLHAS
SHEprus

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a4
252

63

3aKOH COXpaHEHUs
MEXaHUYECKOUI
SHEpPruu

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4
360

64

65

66

67

YPOK-3KCIIEpUMEHT
10 TeME
"DKCcrepuMEHTaIbH
0€ ONpeIeIICHUE
W3MEHEHMS
KUHETUYECKON 1
MOTECHIMATLHON
SHEPIUH Npu
CKaThIBAaHHUH TeEJa
110 HAKJTOHHOM
IIockocTH"

KonTponbHas
pabota no Teme
«Pabora u
MOIIIHOCTb.
OHeprus»

PesepBHBIi ypOK.
Pabora ¢ Tekcramu
10 TEME
"MexaHnnueckoe
nBIKeHne"

PesepBHBIi ypOK.
Pabora ¢ Tekcramu
o TeMe "JlaBreHne

but6mmoreka [IOK
https://m.edsoo.ru/ff0ade
eb

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4f
fe
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https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

TBEPABIX TE,
JKUAKOCTEN U
rasos"

PesepBHBIi ypOK.
Pabota ¢ TexkcTamMu
68 o Teme "Pabora.
MOIIHOCTB.

Oneprus"

OBILIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

68 3

12

8 KUIACC

Ne
n/ Tema ypoka
n

KoanyecTBo 4acoB

Bcer  KouTpoJubH
0 ble paboThI

IIpakTHYeck
ue padoTsl

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTejibHbIE

pecypchl

OCHOBHBIC
MOJIOKEHUS
MOJIEKYJISIPHO-

1 KUHETHYCCKOU
TEOPHH B UX
OITBITHBIE
MOATBEPKICHUS

Macca u pazmep
aTOMOB M MOJIEKYJI

bubmuorexa [JOK

https://m.edsoo.ru/ff0a52

56

Monaenu
TBEPIOTO,
KHUIKOTO U
razo00pa3Horo
COCTOSTHUI
BEILECTBA

bu6nunoreka [IOK

https://m.edsoo.ru/ff0a54

Oe

OO0OBsicHEHHE
CBOMCTB TBEPJOTO,
JKHAJIKOTO U
ra3oo0pa3Horo
COCTOSIHUM
BEIIIECTBA HA
OCHOBE
MTOJIOKESHUH
MOJICKYJISIPHO-
KHHETHIECKOMN
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https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e

Teopun

but6mmoreka [IOK
Kpucrannuueckue
5 https://m.edsoo.ru/ff0a58
u amop(HBIE Tena
00
CmauuBanue u
bu6nuoreka [IOK
KaUIIPHOCTb.
6 https://m.edsoo.ru/ff0a55
IToBepxHOCTHOE 30
HATsKEHUE o
TermoBoe bubmuorexa [JOK
7 pacuMpeHue u https://m.edsoo.ru/ff0aSa
cKaTUe 26
Temneparypa.
Cas3b
g TEeMIIepaTyphl CO
CKOPOCTBIO
TEIJIOBOTO
JIBIKCHHUS YaCTHIT
BrytpeHnnss
SHEPTHUsl.
bubnnoreka IIOK
Croco0sI
9 https://m.edsoo.ru/ff0a5¢c
U3MEHEHUS 60
BHYTpEHHEM o
SHEPrUu
B! bubmmoteka [IOK
10 https://m.edsoo.ru/ff0a64
TerIonepeayn 1
Ypok-
KOH(epeHIust
"IIpakTHueckoe
HCTIOJIb30BaHUE
. bubmuorexa [JOK
TETJIOBBIX CBOMCTB
11 https://m.edsoo.ru/ff0a65
BEIIIECTB U 0
MaTepualioB B o
eJIsIX
3HeprocOepeKeHn
H"
KonuuaectBo
but6mmoreka [IOK
TETUIOTHI.
12 https://m.edsoo.ru/ff0a69
VYnaenwHas 76
TEIIOCMKOCTh _
13 YpaBHeHME bubmuoreka [JOK
TEIUIOBOTO https://m.edsoo.ru/ff0a70
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https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088

Oananca.
TemnoobMmen u
TEIIOBOE
paBHOBECHE

14

15

16

JlaGopatopHas
pabora
"UccnemoBanue
SIBJICHUSA
TeIsI000MeHa Mpu
CMEIIMBaHUHI
XOJIOQHOH U
ropsiyeit Boanl"

Pacuer
KOJIMYECTBA
TEIIOTHI,
HEe00XO0aUMOr0
JUISL HarpeBaHMS
Tela U
BBIIEIISIEMOTO M
IIPH OXJIAXKICHUT

JlaGopaTopHas
paborta
"Onpenenenue
YAEIbHOU
TEMI0EMKOCTH
BeniecTna"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a6a
98

bubmuorexa [JOK
https://m.edsoo.ru/ff0a6b
b0

17

18

DHeprus TOIUIMBA.
VY nenpHas TemiaoTa
CropaHus

IInaBnenue u
OTBEpJCBaHUE
KPHUCTAJUIMYECKUX
TeJl. Y menpHas
TEIIoTa
TJIaBJICHUS

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a7b
Sa

bubmmoteka [IOK
https://m.edsoo.ru/ff0a71
d2

19

JlaGopatopHas
pabota
"Onpenenenne
YAEIbHON
TETIIIOTHI
IUIaBJIECHU JIpaa"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a72
fe

20

[Tapoo6pa3zoBanue

but6mmoreka [IOK
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https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe

Y KOHJICHCAUsl.
Hcnapenue

https://m.edsoo.ru/ff0a74

Oc

21

Kunenue.

VY nenbHas Temiora
napooopa3zoBaHus
Y KOHJICHCAIUH.
3aBUCHUMOCTh
TEeMIIEPaTypbl
KUIICHUS OT
aTMoc(epHOTo
JTABJICHUS

bu6nmoreka [IOK

https://m.edsoo.ru/ff0a78

6c

22

23

24

Bnaxuocts
BO3/IyXa.
JlaGopaTopHas
pabora
"Onpenenenue
OTHOCHUTEIIbHOU
BIIQXKHOCTH
BO3/IyXa"
Penrenue 3ama4d Ha
onpeneaeHue
BIIQXKHOCTH
BO3/IyXa
ITprHIMIIBL
paboThI TETUIOBBIX
JBUTaTEJCH.
[TapoBas TypOuHa.
JBurarenn
BHYTPEHHETO
CropaHus

bubnnoreka IIOK

https://m.edsoo.ru/ff0a76

28

25

KII] TermoBoro
JIBUTATEIS.
Tennoseie
JIBUTATENH U
3ammTa
OKpY’KaroIen
cpensl

bu6nuoreka [IOK

https://m.edsoo.ru/ff0a7c

Jc

26

3aKOH COXpaHEeHUs
U MIPEBpAILECHUS
DHEPIUHU B
TETIOBBIX
npoleccax
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https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c

27

28

ITonroroBka K
KOHTPOJIBHON
pabore 1o Teme
"TeruoBble
SIBIICHHS.
H3meHenue
arperaTHbIx
COCTOSIHUM
BemiecTna"

KonTponbhas
pabora 1o Teme
"TeroBkle
SIBJICHUSL.
N3menenue
arperaTHbIX
COCTOSIHUM
BerecTna"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a83
2

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a86
ac

29

DneKTpu3anus
ten. JIBa pona
IEKTPUICCKUX
3aps0B

30

VYpok-
HCCJICIOBAaHIE
"DnexkTpu3anus
TeJl UHAYKIUEN U
npu
COIIPUKOCHOBEHUHU

31

B3anmonericteue
3apsKEHHBIX TEJI.
3akoH Kynona

bu6nunoreka [IOK
https://m.edsoo.ru/ff0a87
ed

32

DIIeKTpUIECcKoe
ToJIC.
HarmpsxenHOCTB
AIIEKTPUYECKOTO
nonst. [puHimn
CyNEepHO3UIUU
ANEKTPUUECKUX
roJiei

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a8a
Oa

33

Hocurenn
ANEKTPUUECKUX
3apsI0B.

48



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a

DneMeHTapHbIN
3apsia. CtpoeHue
aToma

34

IIpoBonHMKY 1
JUBICKTPUKH.
3aKOH COXpaHEHHUs
AIEKTPUIECKOTO
3apsa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a8e
16

35

Pemenne 3amau Ha
HNPUMEHEHUE
CBOMCTB
ANEKTPUYECKUX
3aps0B

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a90
cc

36

DNEeKTPUUECKUM
TOK, YCIIOBUS €T0
CYIIIECTBOBAHUSI.
Hcrounnukn
3JIEKTPUUIECKOTO
TOKa

bubmuorexa [JOK
https://m.edsoo.ru/ff0a95
a4

37

JencTBus
AIEKTPUIECKOTO
TOKa

bubnuorexa [JOK
https://m.edsoo.ru/ff0a96
b2

38

Ypok-
HCCIIEJOBaHHE
"JleiicTBUE
AIIEKTPUYECKOTO
1oJIs Ha
IIPOBOJHMKH U
JUDJIEKTPUKH"

39

DNeKTpUUECKU
TOK B METaJlIax,
KHUJKOCTSIX H
razax

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a98
38

40

41

DJIeKTpruYecKas
eIb U eé
COCTaBHBIC YaCTH

Cuna Toka.
JlaboparopHas
pabota
"U3mepenue u
peryaupoBaHue
CHJIBI TOKA"

49

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a8b
dé



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6

42

43

44

DnexTpuueckoe
HalpsUKEHUE.
BosbT™meETp.
JlaGopaTopHas
pabora
"U3mepenue u
peryJiupoBaHue
HanpspkeHus"

ConpoTtuBieHue
MIPOBO/IHHKA.
VneapHOE
COIIPOTHBIICHUE
BEILIECTBA

JlaGopaTopHas
pabora
"3aBUCUMOCTH
AIEKTPUUYECKOTO
COTIPOTHUBIICHUS
MIPOBOJHHKA OT
€ro JUTUHBI,
iouaau
MOTIEPEYHOTO
CEYeHHUA U
MaTepuana"

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a%e
14

bu6nuoreka [IOK
https://m.edsoo.ru/ff0aa7
38

bubnuorexa [JOK
https://m.edsoo.ru/ff0aa7
38

45

3aBHCHMOCTD
CHJIBI TOKA OT
HATPSDKEHUSL.
3akoH Oma 11
y4acTKa [enu

bu6nunoreka [IOK
https://m.edsoo.ru/ff0aad
4a

46

JlaboparopHas
pabora
"UccnenoBanue
3aBUCHMOCTH
CHUJIBI TOKA,
UIYILETo uepes
pe3ucrop, ot
COIPOTHBIICHUS
pesucropa u
HaANPSDKEHUS Ha
pesucrope"

but6mmoreka [IOK
https://m.edsoo.ru/ff0aa0
4e

47

ITocienoBaTensHO
€ ¥ apayyieIbHOe

50



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e

COCIMHECHUS
IIPOBOJIHUKOB

JlaGopaTopHas
pabora "IIpoBepka

paBUIIa
- bu6nmoreka [IOK
48 . https://m.edsoo.ru/ff0aaa
HANPSDKEHUH TIpH 58
MOCIIe0BATEIbHO
M COEIUHEHHUH
JIBYX PE3UCTOPOB"
JlaGopatopHas
pabora "IIpoBepka
IIpaBUJIA Il CUJIBI bubnuorexa [JOK
49 TOKa IpHu https://m.edsoo.ru/ff0aad
napauieIbHOM le
COETMHEHUU
pe3ucropon"
Pemenue 3agau Ha
IPUMEHEHUE
saxora OMa Juis bubnnoreka IIOK
50 https://m.edsoo.ru/ff0aaf
Pa3IMYHOTO %2
COCITMHEHUS
MIPOBOTHUKOB
Pabora u
MOIITHOCTb bubmmoteka [IOK
51 3JIEKTPUYECKOTO https://m.edsoo.ru/ff0abl
TOKa. 3aKOH 24
[xoyns-Jlenna
JlaGopatopHas
pabora
"Onpenenenue bubmuorexa [JOK
52 paboTsl https://m.edsoo.ru/ff0ab3
MOIIIHOCTH €0
AJIEKTPUIECKOTO
ToKa"
DIIEKTPUUYECKHE
e |
noTpedouTenn bubmuoreka [JOK
53 3IIEKTPUYECKON https://m.edsoo.ru/ff0ab6
SHEPTHH B OBITY. 60
Kopotkoe
3aMbIKaHUE

51



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660

54

ITonroroska k
KOHTPOJIBHON
pabore 1o Teme
"DneKTpuyecKue
3apsbl.
3apsKeHHbIC Tela
U UX
B3aUMO/JICUCTBUA.
ITocTosiHHBIN
ANEKTPUYECKUAN

TOK"

bu6nuoreka [IOK

https://m.edsoo.ru/ff0abd

2c

55

56

KonTponbhas
pabora o Teme
"DnexTpuueckue
3apsbl.
3apsiKEeHHbIE Tela
U UX
B3aMMOJICHCTBHSI.
[TocTostHHBIN
SIIEKTPUYECKUI

TOK"

ITocTossHHEIE
MAarHMThI, HX
B3aMOJIENCTBUE

bubmuorexa [JOK

https://m.edsoo.ru/ff0abe

a8

57

VYpok-
HCCIIEJOBaHHE
"N3y4yeHne nouen
MIOCTOSIHHBIX
MarHuToB"

bu6nunoreka [IOK

https://m.edsoo.ru/ff0ac3

do

58

MarunTtHoe none.
MaruuTtHoe nose
3eMau U ero
3HAUCHHE JIJTS
JKHU3HH Ha 3eMiie

bubmmoteka [IOK

https://m.edsoo.ru/ff0acO

ba

59

60

OmnbIT DpcTena.
MaruuTtHoe noJe
AIEKTPUYECKOTO
TOoKa MarauTHoe
T10JIE KaTYLIKH C
TOKOM

IIpumeHeHue
JJIEKTPOMArHUTOB

52

0.5

but6mmoreka [IOK

https://m.edsoo.ru/ff0acl

d2

but6mmoreka [IOK

https://m.edsoo.ru/ff0ac7



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

61

62

63

B TEXHHKE.
JlaGopatopHas
pabora "Uzyuenue
NEUCTBUA
MAarHuTHOTO MOJIS
Ha IIPOBOJTHHUK C
TOKOM"

DJIEKTPOABUTATEN
b TIOCTOSTHHOT'O
TOKa.
Ucnonb3oBanne
3JEKTPOABUTATENE
W B TEXHUYECKHUX
YCTPOMCTBAX U HA
TpaHCIIOpTE.
JlaboparopHas
pabora
"KoHnctpynpoBanu
€ ¥ U3y4eHue
paboThI

AIIEKTPO/IBUraTElIs
n

OmnbiThl Dapajes.
3aKoH
AIEKTPOMArHUTHO
W UHIYKIIUY.
[IpaBuio Jlenna
DneKTporeHepaTo
p. CiocoOb1
MOJTy4eHUs
ANEKTPUYECKON
SHEPTHH.
DNIEeKTPOCTAHIIUN
Ha
BO300HOBIISIEMBIX
HUCTOYHHUKAX
SHEPTUU

bubmuorexa [JOK

https://m.edsoo.ru/ff0ac8

6¢c

64

IToaroroBka k
KOHTPOJIbHON
pabote o Teme
"DnexkTpuueckue u
MarHuTHbBIE

53



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

siBieHus"

KonTponbHas
pabota 1o Teme bubnmoreka [JOK
65 "DeKTpUUecKue 1 1 https://m.edsoo.ru/ff0acb
MarHUTHBIE 14
siBJICHUS"
Pe3epBHBIit ypOK.
Pabora ¢ bu6nuoreka [IOK
66 TEKCTaMH 110 TEMe 1 https://m.edsoo.ru/ff0acc
"TerIoBbie Se
siBJICHUS"
Pe3epBHBIit ypOK.
Pa6ota c
bubmuorexa [JOK
TEKCTaMH 110 TeMeE
67 " . 1 https://m.edsoo.ru/ff0acd
IlocTosiHHBIN >
ANEKTPUYECKHUI _
TOK"
PesepBHBIil ypoK.
Pabora c
68 TEKCTaMH 110 TeMe 1
"MarauTHbIC
siBICHUS"
OBIIEE
KOJIMYECTBO
68 2 14.5
YACOBIIO
I[TPOI'PAMME
9 KJIACC
N KosunyecTBo yacos DJIeKTPOHHbIE
; uugpoBbie
n/ Tema ypoka Bcer  KonTpoibH IIpakTuyeck
o0pa3oBaTe/ibHbIE
n 0 bIe padoThI ue padoTsbl
pecypchl
Mexanuyeckoe
JIBUKCHHE. |
MarepuanbHas
TOYKa
Cucrema orcuera.
bubmuorexa [JOK
OTHOCHUTEIBHOCTH
1 https://m.edsoo.ru/ff0ad
MEXaHUYIECKOTO
474
JIBHDKCHHS
PaBrOmMepHOE 1 bubnnoreka [JOK
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https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474

IPSAMOJIMHENHOE
JBUKECHHE

https://m.edsoo.ru/ff0ad
19a

HepaBnomepnoe
IPSAMOJIMHENHOE
nBxenne. CpenHsst
Y MTHOBEHHAas
CKOPOCTb

[Ipamonuneitnoe
PaBHOYCKOPEHHOE
JBUKECHHE.
VYckopenue

CkopocTh
IPSMOJIMHEHHOTO
PaBHOYCKOPEHHOTO
nBwkeHus. ['papux
CKOpOCTH

JlaGopaTopHas
pabora
"Onpenenenue
YCKOPEHHUS TeJa Mpu
PaBHOYCKOPEHHOM
JIBUKCHUH 10
HaKJIOHHOM
MJI0CKOCTH"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad
8d4

bubmuoreka [JOK
https://m.edsoo.ru/ff0ad
blg8

CB00OOgHOE ITasiIcHNe
Tei1. OTBITHI
Tanmunes

PaBHOMEpHOE
JIBUKEHUE T10
OKPYKHOCTH.
[Iepnon u wacrora
oOparieHusl.
JIuneitnas u
YIJIOBasi CKOPOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ae
176

10

11

12

[lenTpocTpeMHTENH
HOE YCKOpEHHUE

IlepBrlii 3aK0H
Hprotona. Bektop
CHJTBI

Bropoii 3akoH
HrroTona.
PaBHOelicTBYIOIIASA

but6mmorexa [IOK
https://m.edsoo.ru/ff0ae
612

but6mmorexa [IOK
https://m.edsoo.ru/ff0ae
72a
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https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a

chJia

Tpetuii 3akoH

bubmuoreka [JOK

13 HprotoHa. https://m.edsoo.ru/ff0ae
CymepIio3umus Cr 982
Pemienue 3agau Ha bubmuorexa [JOK
14 MIPUMEHEHHUE https://m.edsoo.ru/ff0ae
3aK0HOB HproTOHA béc
Cina ynpyrocru. bubmuoreka [JOK
15 https://m.edsoo.ru/ff0aec
3axoH ['yka
a2
Pemienue 3anau 1o
16 teme «Cuna
YIIPYTOCTH
JlaGopaTopHas
pabora bubnnoreka [JOK
17 «Omnpenenenue https://m.edsoo.ru/ff0ace
KECTKOCTH 28
PYKUHBDY
bubmuoreka [JOK
18 Cuiia TpeHust https://m.edsoo.ru/ff0af7
38
Pemenue 3agau no bubmuoreka [JOK
19 teme «Cuna https://m.edsoo.ru/ff0afa
TPEHHSI» 26
JlaboparopHas
pabota
"Onpenencnue bu6mmoreka [IOK
20 https://m.edsoo.ru/ff0af8
Ko dureHTa be
TpPEeHHUS
CKOJIb)KeHUS"
Pemenne 3anad mo
Teme "3aKOoHBI bu6mmoreka [IOK
21 Hprorona. Cuna https://m.edsoo.ru/ff0afb
ympyroctu. Cuna 8¢
TpeHus"
Cuna TSXKeCcTu U
3aKOH BCEMHUPHOTO
SE— bu6mmorexa [IOK
22 https://m.edsoo.ru/ff0afl
Yckopenue 44
¢BOOOIHOTO T
MacHuUs
23 Ypok-koHpepeHIus
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https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

" JIBYO>KEHUE Tel
BOKPYT
TPaBUTALMOHHOTO
nentpa (CoyiHeuHas
cucreMa).
lNanaktuxn"

Pemenue 3amau mo

teme "Cuna Bubanorexka [IOK
24 TSKECTH U 3aKOH https://m.edsoo.ru/ff0af5
BCEMHUPHOTO 8
TSArOTEeHHS"
[IepBas
KOCMUYecKas bubmuoreka [JOK
25 CKOpOCTb. https://m.edsoo.ru/ff0af3
HesecomocTs 1 3c
neperpys3Kku
PaBHoBecue
MaTepUaIbHOI
TOYKH. AOCOIIFOTHO
TB&pIL0C TENO. bubmuoreka [JOK
26 https://m.edsoo.ru/ff0afe
PaBHOBecue 16
TBEPJIOTO TeJa ¢
3aKPEIUIEHHON OChIO
BpaIeHus
7 MOMEHT CHUJIBL.
LlenTp TsKECTH
Pemenue 3agaq mo
Tene "MoMeHT bu6mmoreka [IOK
28 https://m.edsoo.ru/ff0b0
cuibl. Llentp 2b4
TsoKecTH"
IToaroroBka x
KOHTPOJIbHON
pabote o Teme bubnuorexa [JOK
29 "MexaHu4eckoe https://m.edsoo.ru/ff0b0
JIBUKEHUE. 408
BiaumoneiictBue
Tea"
KoHnTponbsHas
pabota no Teme bubnnoreka [JOK
30 "MexaHu4eckoe 1 https://m.edsoo.ru/ff0b0
JBHKCHHE. bec
BzaumoneiicTBue
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https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec

TCJI

31

Nmnynec Tena.
Nmmnynbe cuibl.
3aKOH COXpaHEHHUs
MMITyJbCa. YTIpPyroe

Y HEYIIPYyroe
B3aMOJIENCTBUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0b0
7fa

32

33

34

35

Pentenue 3amau mo
Teme "3aKoH
COXpaHEHUs
umnyisca'
Ypok-koHbepeHus
"PeakTBHOE
JIBUOKCHUE B

IIPUPOJIE U TEXHUKE"

Mexanunueckas
paboTa U MOITHOCTh

Pabora cuibl
TSHKECTH, CUIIBI
YIPYTOCTH U CHIIBI
TPEHHS

bubmuorexa [JOK
https://m.edsoo.ru/ff0b0
96¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0b0
ag4

bubmuoreka [JOK
https://m.edsoo.ru/ff0b0
db8

36

37

38

39

JlaboparopHas
paborta
«Onpenenenne
paboThI CUITBI
TPEHUus Npu
pPaBHOMEpPHOM
JBUKEHHUH TeNa 1o
TOPU30HTAIBHOMN
MOBEPXHOCTU»

CBs3b DHEPrUM U
paboTHI.
ITorenmuanpHas
SHEPTHsI

Kunernueckas
sHeprus. Teopema o
KUHETUYECKOM
SHEPTUHn

3aKOH COXpaHEHHUS
HHEPIUU B MEXaHUKE

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b0
c32

40

JlaboparopHas

bu6mmoreka [IOK
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https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32

pabora «3y4yeHue https://m.edsoo.ru/ff0b1
3aKOHA COXPaHEHHUS 2fe
SHEPTHI
KonebarenpHoe bubmuorexa [JOK
41 JIBIKEHHUE U €r0 https://m.edsoo.ru/ff0b1
XapaKTEPUCTHKH 858
3aTyxaroiue
KOJIcOaHMSI. bubmuoreka [JOK
42 BriHyXcHHBIE https://m.edsoo.ru/ff0b2
KOJICOaHMsI. 010
Pe3onanc
MareMaTu4uecKuil U
43 NPY>KUHHBIN
MasiTHUKU
Ypok-uccrienoBanue
«3aBUCHMOCTD
nepuo/ia KojieoaHui bubmotexa [IOK
44 https://m.edsoo.ru/ff0b1
OT JKECTKOCTH 97a
MPYKUHBI ¥ MacChI
rpy3a»
[IpeBpaiienue
45 SHEPTHH NPU
MEXaHUYECKUX
KOJICOaHMIX
JlaGopatopHas
pabota
«Onpenenenne bubnuorexa [JOK
46 YacCTOTHI U IIEPUOJA https://m.edsoo.ru/ffObl
KoJIeOaHui aec
MPYKHHHOTO
MasITHHKa»
JlaGopatopHas
pabota «IIpoBepka
HE3aBUCUMOCTH
. bubmuorexa [JOK
47 neproaa Koxeoannii https://m.edsoo.ru/ff0b1
rpy3a, 97a
MOJABEIIEHHOTO K
HUTH, OT MacChl
rpy3a»
Mexaandeckne bubmuoreka [JOK
48 BosHEI. CBOMCTBA https://m.edsoo.ru/ff0b2
MEXaHUYECKUX 1fe
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https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
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BOJH. [IpononbHbIE
U IIOIIEPEYHBIE
BOJIHBI

49

Ypok-koHpepeHuus
"MexaHn4ecKue
BOJIHBI B TBEPJIOM
tene. CeiicMuueckue
BOJIHBI"
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51

52

53

54

3BYK.
Pacnpoctpanenue u
OTpakKeHHE 3BYyKa

Ypok-uccienoBanue
"HaGnronenue
3aBHCHMOCTH
BBICOTHI 3ByKa OT
9acTOTHI"

I'poMKOCTb 3BYKa U
BBICOTA TOHA.
AkycTudeckuit
pe30HaHC
VYpok-koHpepeHuus
"VnpTpasByk u
UH(Pa3BYK B
IPUPOJIE U TEXHUKE"
IToaroroska k
KOHTPOJIBHOU
pabote o Teme
"3aKOHBI
COXpaHEHHS.
Mexannueckue
Kosie0aHus 1
BOJIHBI"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2
3ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2
510

55

KonTponbHas
pabora 1o Teme
"3aKOHBI
COXpaHEHHS.
Mexanndeckue
KoJIEOaHMS U
BOJIHBI"

56

DJIEKTPOMArHuTHOE
noJe.
DNIeKTpOMarHUTHBIC

60

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2
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BOJIHBI

CaoiicTBa
57 3JIEKTPOMAarHUTHBIX
BOJIH
VYpok-koHbepeHus
"[lkana
3IEKTPOMArHUTHBIX
— bubnmoreka [JOK
58 https://m.edsoo.ru/ffOb2f
Hcnonb3zoBanue 6
AIIEKTPOMATrHUTHBIX
BOJIH JJIs1 COTOBOM
cBs3u"
Ypok-uccienoBaHue
"N3y4yeHue cBOICTB
bubmuoreka [JOK
59 SNCKTPOMATHHTHAX https://m.edsoo.ru/ff0b2
BOJIH C TIOMOIIIBIO
MOOUITLHOTO coe
tenedona"
Pemenue 3agau Ha
oTpesieIieHUue
60 YaCTOTHI ¥ JJTHHBI
AIEKTPOMArHUTHOMN
BOJIHBI
DneKTpoMarHuTHas
pHUpO/ia CBETA. bu6nuorexa [IOK
61 CxopocTh cBeTa. https://m.edsoo.ru/ff0b3
BoaHoBEIE cBOMCTBA 1d0
cBeTa
Hcrounnku cBeTa.
[IpsimonuHeliHOe bub6nuorexa [IOK
62 pacrpocTpaHeHue https://m.edso0.ru/ff0b3
CBeTa. 3aTMEHUA 658
Connua u Jlynst
3aKOH OTpaXKeHUs
cBeTa. 3epkaina. bubnmoreka [JOK
63 Pemenue 3agad Ha https://m.edsoo.ru/ff0b3
MIPUMEHEHNE 3aKOHA 8c4
OTpaKeHHsI CBETa
[Tpenomnenue bubmuorexa [IOK
64 cBeTa. 3aKOH https://m.edsoo.ru/ff0b3
MIPEJIOMJICHUS CBETA aca
65 [TonHoe BHYTpeHHEE bubnmoreka [JOK
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OTpa)XEHUE CBETA.
Hcnonnp3oBanue
IIOJTHOT'O
BHYTPEHHETO
OTpakeHUs B
OINTHYECKHUX
CBETOBOJIaX

JlaGopaTopHas
pabora
"UccnenoBanue
3aBHCUMOCTH yTJia
PETOMIICHUS
CBETOBOTO Jy4ya OT
yria majaeHus Ha
rpa"uie "Bo3ayx-
cTekiao""

https://m.edsoo.ru/ff0b3
¢3¢

67

VYpok-koHpepeHus
"Ucnonp30BaHue
IIOJIHOT'O
BHYTPEHHETO
OTpaXKEHU:
CBETOBOJIBI,
OIITUKOBOJIOKOHHAS
CBS3b"

68

JInazelr. OnTrdeckas
CHJia JIMH3bI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3f
2¢

69

70

[TocTpoenue
M300pakeHHi B
JMH3aX

JlaGopatopHas
paborta
"Onpenenenne
dboxycHOTO
paccTosiHUS U
ONTHUYECKOMN CHUIIBI
coOuparorniei
JIAH3BI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b4
44a

bubmuorexa [JOK
https://m.edsoo.ru/ff0b4
206

71

VYpok-koHpepeHus
"Onruueckue
JIMH30BbBIE
npubops"”

62

bubmuorexa [JOK
https://m.edsoo.ru/ff0cO
aTe
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https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
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I'ma3 kak
ONITUYECKast
cucTema. 3peHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4

684

73

Ypok-koHpepeHuus
"JleheKThl 3peHHsL.
Kaxk coxpanuts
3penue"

74

Paznosxenue 0enoro
CBETa B CIIEKT.
OmnbiTel HeroTOHA.
CrnoxxeHue
CHEKTPaAbHBIX
uBetoB. Jlucnepcus
cBeTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cOf

4c
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76

71

78

JlaboparopHas
pabota "OnbITHI 110
Pa3IoKEHUI0 OEJIOTO
CBETa B CIIEKTP U
BOCTIPUATHUIO 1IBETA
MPEIMETOB MPHU UX
HaOJI0/ICHUU Yepe3
[BETOBbIC (HUIBTPHI"
YPpOK-IPaKTUKYyM
"BonHoBbIe
CBOICTBA CBeTA!
JCTIepCHs,
uHTepdepeHus u
nudpakius"

OnsiThl Pezepdopra
U IJIaHeTapHas
MOJIeJIb aToMa

[Tocrynats! bopa.
Mogens aroma bopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0cO

e2a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1

2a8

79

Hcnyckanue n
IIOTJIOIICHHE CBETa
atoMmoM. KBaHTEL.
JInHeyaTeIe
CIIEKTPBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c1

44c

80

Ypok-npakTUKyM
"HabGmnroneuue
CIEKTPOB
WCITyCKaHus "
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bubmuorexa [JOK
https://m.edsoo.ru/ff0c1
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https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
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https://m.edsoo.ru/ff0c144c
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https://m.edsoo.ru/ff0c1550
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PagnoakTHBHOCTE U

bubmuoreka [JOK

81 €& BIHAEL https://m.edsoo.ru/ff0cl
8 672
CtpoeHne aTOMHOTO bubnuoreka [IOK
82 sanpa. Hykionnas https://m.edsoo.ru/ff0cl
MOJEIIb 8ac
PannoakTuBHEIE bubmuoreka [JOK
83 MPEBPAILICHUS. https://m.edsoo.ru/ff0c1
M3oTtonsl al4
Pentenue 3amau mo
] bubmuoreka [JOK
TeMe:
84 " https://m.edsoo.ru/ff0c1
PagnoakTuBHEBIE
bda
npeBpaieHus"”
Ilepuo
85 prox
noJsrypacrnaja
Ypok-koH(pepeHIus
"PagmoakTrBHBIC bubmuoreka [JOK
86 U3IIy4CHHS B https://m.edsoo.ru/ff0c2
NPUPOJIE, METULINHE, 126
TexHUKe"
SlnepHbIe peakiyu.
P P bubmuoreka [JOK
3aKOHBI COXpaHEHUs
87 https://m.edsoo.ru/ff0cl
3apsI0BOTO U 58
MacCOBOI'0 YHCEII o
DHeprus CBI3u
bu6mmoreka [JOK
ATOMHBIX sIJIEP.
88 https://m.edsoo.ru/ff0cl
CBs3b MacChI U
d7a
SHEPTUU
Pemenne 3agad mo
&9 teme "SnepHbie
peakuun"
Peaknuu cuHTe3a M
bu6mmoreka [IOK
JEJICHUs sTep.
90 https://m.edsoo.ru/ff0cl
Ucrounuku sHEpTUU o83
Connna u 3BE37 o
Ypok-koHpepeHIus
"SAnepuas
DHEPreTHKa.
91 JevicTBus
PaIMOaKTHBHBIX

M3JIy4YEHHUM Ha
JKUBbIE OpraHU3MBbI"
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https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
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https://m.edsoo.ru/ff0c1c58
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https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88

92

93

94

[Tonroroska k
KOHTPOJIBHON
pabore 1o Teme
"DeKTpOMarHuTHOE
oJie.
DJIEKTpOMarHUTHBIE
BOJIHBL. KBaHTOBBIE
siBJICHUS"

KonTponbHas
pabora 1o Teme
"DNEeKTpOMarHuTHOE
noJe.
DNIeKTpOMarHuTHbIE
BOJIHBI. KBaHTOBBIE
siBICHUS"

[ToBTOpEHHE,
00o011IeHHE.
JlaBoparopHble
paboTHI 110 Kypcy
"B3aumogpeiicTBue

Tex"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2
23e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2
45a
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IToBTOpEHME,
00001ICHHE.
Pemenne
pacyeTHBIX U
KayeCTBCHHBIX
3aJa4 10 TeMe
"TennoBeie
npotecch”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2
372

96

97

IToBTOpEHME,
00001IeHHE.
Pemienne
pacyeTHBIX U
Ka4eCTBCHHBIX
3aJa4 10 TeMe
"KII/ TenmoBbIx
nBuraresei”

IToBTOpEHME,
000011IeHHE.
Pemenune
pacyYeTHBIX U
KayeCTBCHHBIX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2
a22

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c2
b30
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3ajJa4 110 TEMC
"KHI[

AJEKTPOYCTaHOBOK"
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IToBTOpeHwue,
o0o0mieHue.
JlaGopaTopHsble
paboTHI 110 Kypcy
"CBeToBbIE
ABJICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2
c52
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IToBTOpEHwue,
0000menue. Pabora
C TEKCTaMH 110 TEME
"3aKOHEBI
COXpaHEHUS B
MexaHuke"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2
déa
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[ToBTOpEHwue,
0000menue. Pabora
C TEKCTaMH 10 TEME
"Konebanusa u
BOJIHBI"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2
€82
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[ToBTOpEeHwue,
0000menue. Pabora
C TEKCTaMH 10 TEME
"CBeTOBBIE
SIBJICHUS"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3
044

102

[ToBTOpEHue,
00001tenne. Padbora
C TEKCTaMH 110 TEME
"KBanToBas u
sanepHas pusuka'

OBIIEE KOJIMYECTBO
YACOB 10
I[TPOTPAMME

102 3 27
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https://m.edsoo.ru/ff0c2c52
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https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duzuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHMK, 7 kiacc/ [lepbimkun .M.,
NBanoB A.U., AkiinonepHoe obmectBo «M3narensctBo «IIpocBemienue»

» dusuka: 8-i kacc: 6a30BBIM YPOBEHb: yueOHUK, 8 kiacc/ [lepoimkun H.
M., UBanos A. ., AkitnonepHoe o6mectBo «M3narenbctBo «IIpocBemieHue
» ®usuka: 9-i1 knacc: 6a30BbI ypOBEeHb: YyueOHUK, 9 knacc/ [lepbimkun U.
M., I'ytauk E. M., IBanoB A. U., IletpoBa M. A., AKiinoHepHOE OOIIECTBO
«3narensctBo «lIpocsemienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

®usuka. 7 kiacc. Jupakruueckue MaTepuasisl

JIunus YMK: @usuka. [epoimkun U. M. - UBanos A. U. (7-9)

®duzuka. COOpHUK BOMTPOCOB U 3aj1ad. 7 Kiacc

®duzuka. 7knacc. Metonuueckoe nocooue

Astop(s1): BanoB A. U.

Astop: Mapon A.E., Mapon E.A.

®wuszrka. COOpHUK BOIPOCOB U 33/1a4. 8 KJiacce

®duzuka. 8 kiacc. Metoauueckoe nocooue

Astop(sl): UBanos A. H.

Astop: Mapon A.E., Mapon E.A.
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®dusuka. COOpHUK BOMPOCOB U 3a7a4. 9 kiacc
dwusurka. 9 kmacc. Metoaudeckoe mocooue
Agtop(b1): BanoB A. .

Agtop: Mapon A.E., Mapon E.A.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

https://phys-oge.sdamgia.ru/
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