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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepaibHON paboueil MporpaMMbl BOCTIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOH TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
GbU3MKM Ha JEATEILHOCTHOM OcHOBe. B mporpamme mo (u3uKe y4YUTBIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeeseHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXCsl.

[Iporpamma mo ¢u3uke pa3padoTaHa € LEIbI0 OKa3aHUd METOJUYECKON
MOMOILM YYUTENIO B CO3/IaHMU paboyeil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®dusrka SFBISIETCS  CUCTEMOOOPA3yIOIMUM JUIs  €CTeCTBEHHO-HAYUYHBIX
y4eOHBIX TTPEIMETOB, MMOCKOJIBKY (PU3NUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SIBJIICHWM, H3y4yaeMbIX XUMHEH, Ouosoruei, actpoHomued u ¢GU3UYECKOU
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYH) KapTUHY MHpa,
MPENIOCTaBsieT HamOoJiee SICHbIE O0pa3lbl TMPUMEHEHUS HAyYHOTO METOJa
MO3HAHUSA, TO €CTh CII0C00a MOTyUYeHHUs JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna W3 TIaBHBIX 3a7a4y (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpEe OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEAYIOIMIMMU KOMIIETEHTHOCTSIMHU, XapaKTePHU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAy4YHOTO UCCJIEAOBAHNS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JIOKA3aTeNIbCTBA JIJISl TIOJTYYCHHS BHIBOJIOB.

[lenn wusyueHuss (PU3NKA HAa YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenMera «®Duszuka» B
oOpa3oBatenpHbIX opraHu3auusix Poccuiickoit denepauuu, peanu3yromux



OCHOBHbIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3

nekadpst 2019 r. Ne [1K-4BH).
Heau nzyuyenus pusmkm:

npuOOpETEeHNE HWHTEpeca W CTPEMIICHHS OOyJaromuxcsi K HaydHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTara H3yYCHUs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHY;
dbopMupoBaHUE TPEACTABICHUN O POJu (U3UKU JUIsl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH;

pa3BUTHE  MPEACTaBICHUHA O  BO3MOXKHBIX  chepax  Oyamyuier
npo(heCcCUOHATIBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOI, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTikeHne 3TUX Liened mporpamMMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIEUNBACTCS PEIICHUEM CIIEAYIONIUX 3a1a4:

NpUOOpPETeHUE 3HAHWA O JWCKPETHOM CTPOSHWW  BEMIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (DU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHHM;

OCBOCHHE METOJIOB PEIICHHUS TPOCTEUIIUX PAcCUYCTHBIX 3amad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOMAaTh MIPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOTO COACpKaHUA,
BKJTIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JIOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu mpodeCcCUOHATIBHON AeSTEILHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JOCTIDKCHUSIX (DU3UUIECKOM HAYKH.

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

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 4aca B Hejenwo), B 9 kinacce — 102 ygaca (3 yaca B HeJemno).



[Ipennaraemepiii B mporpaMMe no (Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHATEIIbHBINA XapaKTep, yUUTeIb JeiaeT BEIOOP MPOBEICHUS
7abopaTOpHbIX PabOT M OMNBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPY:KAK0IEr0 MUpPa.

®usuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHU:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUIECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuyuHBL. H3Mepenne Qu3nueckux BenuuynH. DuU3NYECKue
npubopsl. [lorpemHocts u3mMepenuit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrve ecTeCTBEHHbIE HAyKHM H3Y4aloT TMPUPO.Y.
EcTecTBEeHHO-HAYUYHBIM METOJl TMO3HAHUSA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NUecKuX SBICHHUM C MTOMOIIBbIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SABJICHUS.
2. ®duznueckue nmpuOOPHl U MPONEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U (POBBIM PUOOPOM.
Jlabopamopnvie pabomul u onvimaol.
1. OnpeneneHne LEHbI AJICHUS Kbl H3MEPUTEIBHOTO IPUOOpa.
2. H3mepeHue pacCTOSTHUN.
3. H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO TEA.
4. OnpezneneHue pa3MepoB MaJbIX TeEl.
5. M3MepeHue Ttemmieparypbl IpU MOMOIIM XKUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE THIOTE3bI: NAJbHOCTH MOJIETA
IapuKa, MymeHHOTO TOPU30HTAIBHO, TeM OoJibille, YeM OO0JIbIlle BHICOTA
ITyCKa.

Paznen 2. IlepBoHayajibHbIEe CBeIeHUS 0 CTPOEHUM BelllecTBa.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne yacTtul BemlecTBa. CBSI3b CKOPOCTH JIBWUKEHHUSI YACTHI[ C
teMriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBsI3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHBIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

1. Habmronenue 6poyHOBCKOTO JBHUKECHHUS.



2. HaGmonenue nuddyszuu.
3. HaOmionenue  siBneHud,  OOBACHAIOMIMXCS ~ MPUTSKEHUEM WM
OTTAJIKMBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OneHka JuMaMeTpa aroMa METOJOM psioB  (C  HUCIOJIb30BaHUEM

dbotorpaduii).
2. OnbITHI 10 HAOJIOCHHUIO TEIIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSKECHHUSL.
Pa3nea 3. JIBuskeHue 1 B3aUMOAECTBHE TeJl.
Mexannueckoe nBWKEHHE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpeliHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JABUKEHUH. Pacuér mytu u
BPEMEHU JIBUKECHHUSI.
SlBnenue wHepnuu. 3aKOH WHEpUUHM. B3anmoaeicTBue Ten Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
0o0BbEMa BelleCTBa.
Cuila Kak XapakTepucThKa B3auMozeicTBus Teil. Cuila ynpyrocTd W 3aKOH
['yka. 3MepeHue CUIlbl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUSA U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomasa cuil. Cuia TpeHUsl.
TpeHune CKOJIbXKEHUs U TPEHUE MOKOs. TpeHue B MPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HabnroaeHue MexaHUYECKOTO ABUKECHHUS Tea.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HaGmroneHue u3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHE MaccC IO B3aUMOJECHCTBUIO TE.
6. Clio’)keHue CUJI, HAMPABJICHHBIX 110 OJHOW MPSIMOM.
Jlabopamopuwie pabomul u onvimaol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B )KUIAKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue MmI0OTHOCTH TBEPAOTO TeNa.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsbKeHHs (nedopmariun)
MPY>KUHBI OT TIPUII0KEHHOM CHUITBI.

5. OnbITHl, IEMOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEMN.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMIKOCTEH 1 ra3oB.



JaBnenue. CriocoObl yMEHBIIEHUSI U YBEJIUYECHUS J1aBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmeparyphl. llepenaya naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MaIuHbBI. 3aBUCUMOCTh JABICHUS J>KHIKOCTH OT TIyOWHBI [ mapocraTwdeckuid
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3yIIHOM 00o0sioukn 3emiu. OmnbiT Toppuyemnu. M3mepenue arMochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HAJI YPOBHEM MOPHI.
[TpuGops! 17151 U3MEPEeHUs aTMOC(PEPHOTO TABICHHUS.

JlericTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBiuueckui mpecc.

[IposiBienue necTBUsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
T€JIa ¥ TUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CHIIBI BECY BBITCCHEHHOU JKUIKOCTH.

8. YcCJOBHE IUIaBaHUA TeJN: IJABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEN TeNA U )KUIAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
KUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW CHUJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEHCTBYIOIIEH HA TEIO
B JKUJIKOCTH, OT MACChl TeJa.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIONIEH HA TEJIO B KUIAKOCTH, OT OOBEMA MOTPYKEHHOW B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHcTpynpoBaHue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKU U
OIIpElEIIEHUE €€ IPy30H0ABEMHOCTH.

Pa3znea 5. PaGora u MOIHOCTB. JHEpPrus.

Mexanuueckasi pabota. MOITHOCTS.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpuMeHeHMe TpaBWJIa paBHOBECHUs pbluara K OJIOKY.

S A o
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«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTmyeckas W NOTEHUUANbHAs HHEPTHS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPIHH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBIXKEHUH Teja

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblUyara.
3. Hamepenue KIIJI HakITOHHOM MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUH.
8 KVIACC

Pa3zneus 6. TeruioBble iBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKOU TEOPUH.

Monenu TBEPAOroO, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJIEKYJISIPHO--KHUHETUYECKON TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHUS. T€IIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennss sHeprus. CnocoObl HW3MEHEHUS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya " COBEpILICHUE padoTHI. Buppr TEIUIONEPEAAYM:
TEIIONPOBOJHOCTh, KOHBEKIINS, U3TyYEHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEJIbHAS TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcainusa. Mcnapenue. Kunenue. YjaenpHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JIaBJICHUS.

BnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TeraoBbix jasurarenei KIIJ[ TemmoBoro asuraresns.
TerioBbie ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. Habmnronenue 6poyHOBCKOTO JBUKCHHUS.
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HaGmonenne nuddysuu.

HabmtoieHue siBNeHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHUIA.
HabmroieHue TermmoBoro pacmpeHust Ted.

V3meHenue naBieHUS Ta3a MPU U3MEHEHHH O00BhEMa M HATPEBAHWH WIIA
OXJIXKICHUH.

[TpaBuiia u3MepeHus TEMITePaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEILIECTB.

. Habmonenue kuneHus.

. HabmoieHue nocTostHCTBa TeMIEpaTyphl PU TIaBICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM UJIM caxapa.
OneIThl 1O HAOIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiIeHUs BO3AyXa B OaUIOHE IIPULA.

OnbITel, AEMOHCTPUPYIOIIME 3aBHCUMOCTH JaBJIEHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyphl.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
TEeIJIoNnepeaur U padOThl BHEITHUX CUJI.

HccnenoBanue sBJICHHUS TEIJIOOOMEHAa TPH CMEIIMBAHUHM XOJIOAHOW U
ropsiuer BOJIBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IpHU
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

Omnpenenenue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIbJIA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyYecKuX 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onekrpuyeckoe mnoJie. Hanpsxk€HHOCTH 3ieKkTpuueckoro nosis. IlpuHomn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA SJICKTPUUECKUM 3apsl.
Ctpoenue aroma. IIpOBOJNHMKM W  JMRJICKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsia.

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUIN TOK B )KMJIKOCTSIX M ra3ax.

Onektpuueckas menb. Cuna  ToKa.  DJIEKTPUUECKOE  HAMNpPSKCHHUE.
ConpoTuBiieHHE MPOBOJHUKA. YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
I yyactka nend. [locnemoBarenbHoe W mapajlieibHOE — COCIMHEHUE
MPOBOIHUKOB.

PaGota ® MOIHOCTH dJeKTpuueckoro Toka. 3akoH J[xoymns—JleHna.
DneKTpudecKre enu U MOTPEOUTENH IISKTPUIEeCcKor sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHCcTBHE  IOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYCHUE JIJIS )KU3HU Ha 3eMIle.
OneiT  Opcrena. MaruuTHoe T1OJie  JJIEKTpUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATENL TMOCTOSTHHOTO TOKa. VCMONb30BaHUE 3JIEKTPOJBUTATENCH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. SBiaeHne 3NeKTpOMarHuTHOW MHAYKUUU. [IpaBuio JleHua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3aLus TEJl.
JBa pona 3JIEKTpUYECKHUX 3apsiI0B U B3aUMOJCHCTBHUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.
DIIEKTpPOCTaTUYECKAsI MHAYKIIUS.
3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsI0B.
[IpOoBOTHUKH M TUDJICKTPUKHU.
MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
HcTouyHMKH TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUMN TOK B KHUJKOCTH.
. I'a30BbIN pasps.
. I3MepeHune cuiibl Toka aMIepMETPOM.
. I3MepeHune 3J1eKTpUYeCcKOro HapsKeHUs BOJIBTMETPOM.
. Peocrar 1 MarasuH COIpOTUBIICHUM.
. B3anmoieiicTBrE MOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3ACIICHUS MTOJ0COB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHrue MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.

OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATENIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OnbiTel Dapajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HHKHOBEHHS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OmnpITel MO HAOIMIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COMPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TMPOBOJAHUKU U
JTIADJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUICCKOMN LT MOCTOSHHOTO TOKA.
N3MepeHue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryJupoBaHue HAIPSKEHUS.

HccnenoBanrie 3aBUCMMOCTH CHJIBI TOKA, WAYILETO 4Yepe3 pPe3UcTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOILINE 3aBHCHUMOCTbD AJIEKTPUYECKOTO
COMPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpPU TMOCIEI0BATEIHHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia JJis CHJIbI TOKa MPU TAPAJICIbHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padbOTHI ANEKTPUUYECKOTO TOKA, UAYIIIETO YePe3 PE3UCTOP.
OnpenesieHue MOIIMHOCTH  AJIEKTPUYECKOTO TOKa, BBIJACIAEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaIpsHKEHUS Ha HE.

Onpenenenue KII/] HarpeBarens.

HccnenqoBanrue MarHiTHOTO B3aUMOJCHCTBHS MIOCTOSTHHBIX MarHuTOB.
N3ydyeHne MarHUTHOTO TMOJS TOCTOSIHHBIX ~ MAarHUTOB IPU  UX
00BbEIMHCHUH U Pa3JICTICHUH.

HccnenoBanue AeMCTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.



17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aWMOJICUCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbI TOKAa W HAlpaBJCHUS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HAa TPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBanue u u3ydeHue padoThl 3JEKTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUraTeibHON yCTaHOBKH.

21. OnBITBI 1O UCCICAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE HW3MEHEHWW 3HAYEHHS W HANpPABJICHHUS HWHIAYKIHMOHHOTO
TOKA.

9 KJIACC

Paznen 8. Mexanuveckue siBJ1eHUsI.

Mexannueckoe nBwkeHHe. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NpsIMOJIMHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeENRHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyCKOpeHHOE HpsiMOJMHENHHOEe JBUKeHue. CBOOOJIHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. Ilepwon u yacrora oOparieHwus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[IepBsiii 3ak0H HbtoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHMs: cuiia TPEHUS CKOJIbKEHUSI, CUJIa
TPEHUS MTOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO
naneHus. JBuwkenue miaHetr Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOM TOYKU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETIJIEHHON OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTw.

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

Mexannueckass paboTra ¥ MOIIHOCTh. PaboTa cui TsKECTH, YHpPYrocTH,
TpeHusi. CBs3b dHEpruM U paboThl. [loTeHIInanbpHas YHEPTUS Tela, MOTHATOTO Hall
MMOBEPXHOCTHIO 3eMIH. [loTeHIManbpHas sHeprust cxaTtou npyxunsl. Kunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIHUH.

Hemoncmpauuu.

1. HalnroneHme MexaHMUeCKOro JBIKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

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

CpaBHeHuE NyTEd W TPACKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKOB PaBHOYCKOPEHHOIO IBUKEHUS.

HabGnronenue 1BM>KEHMS TeJla 0 OKPY>KHOCTH.

Hab6mronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu €€ PaBHOMEPHOM M  YCKOPEHHOM JBHWKECHHHU
OTHOCHUTENFHO KaOuHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI TeJla OT MACChl Tejla U JACHCTBYIOIICH Ha HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipy YCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca Mpy B3aMMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHEe UMITyJIbCa IPA HEYIIPYTOM B3aUMOJECHCTBUU.

CoxpaHeHue UMITyJIbCa IPU A0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabtoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU IIPU JBHKEHUH TeNa NOJ IEVCTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpyupoBaHue TpakTa JJisi pa3roHa U JajbHEWUIIEr0 PaBHOMEPHOTO
JIBIDKCHUS [IApUKA WIIN TEJICKKH.

OmnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUXKECHUS
[IapyKa MO HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpEHHs] Teja IMPU PABHOYCKOPEHHOM ABHMKEHHHM IO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBI)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU IYyTH OTHOCATCS KakK PsiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHHU OJIUHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIaBJICHHUSI.

Omnpenencaue kKodphumeHTa TPEHUS CKOJIbKCHHS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue pabOTHl CUJIbI TPEHUS NMPU PAaBHOMEPHOM JBIKCHUHU Teja
110 TOPU3OHTAIHHOM MOBEPXHOCTH.



10. Onpeienienne  pabOThl  CUJIBI  YIIPYTOCTH MpU  MOABEME TIpy3a ¢
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. I3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTHuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpanieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHIKCHHH.

3aryxatomue — koneOanus.  BwiHykaeHHele — konebanms.  Pe3onanc.
Mexannueckue BoaHbl. (CBoWCTBa MeXaHWYeCKMX BOJIH. [IpoposibHble U
MIONIEPEYHbIE BOJHBI. J[MMHA BOJHBI HW CKOPOCTh €€ pacnupOCTPAHEHHS.
MexaHnuecKkue BOJIHbI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue koneOGaHWil Ten TOJ JIEWCTBHEM CHIIBI TSDKECTH M CHJIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJIEOaHUI U PE30HAHCA.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Habnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKHUI pe30HaHC.
JIaﬁopamopubze pabomul u onvimel.
1. OmpenenieHWe YacTOTHl M TMEpUojia KoJieOaHUM MaTeMaTU4eCcKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U TIEpHOJia KoeOaHui MPY>KUHHOTO MAaSTHHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHOJIa KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCUMOCTH MEPUOA KOJIEOAHUM MPYKUHHOTO MAasITHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KoieOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONBITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MepHoJia  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaIeHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMarHuTHele  BOJIHBL.  (CBoMCTBa
ANeKTpOMarHuTHhIX BOdH. Illkanma siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.

o v oA W



DneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  HMcrounumkm — ceera.  [IpsamosmmHenHoe
pacnpoctpaneHue cseta. 3atmeHus: Connna u JIynel. Otpaxkenue csera. [lnockoe
3epKaJIo. 3aKOH OTPAKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHus cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. lcCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaXEHUS B
ONITHYECKUX CBETOBOJAX.

Jluaza. Xom nydeit B JnuH3e. OnTuyeckas cucrteMa (¢oToarnmapara,
MHUKpPOCKOIIa M Teneckona. I'ya3 kak onTudeckas cucTeMa. bBiM30pykocTe H
JATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIEKTpaJbHBIX UBETOB. JlMciepcust cBeTa.

Jemoncmpayuu.

[IpssMOTMHENHOE pacIpOCTPAaHEHNE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuil B IOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKajiax.

[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XO0J ny4yelr B pacCenBAIOIIECH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIBIO JIMH3.

[Tpuniun gevctBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moaens rinasa.

11. Pa3noxenue 6e5noro cBera B CIEKTP.

12. [lomy4yenue 6e0ro cBeTa MpH CI0XKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaXeHUsI CBETOBOrO Jydya OT yria
najeHusl.

2. M3yueHue xapakTepUCTHK U300paKeHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHUMOCTH yrija MPEJOMIIEHHS] CBETOBOIO Jy4a OT yria
NaJEHUS HA TPAHULIE «BO3TyX—CTEKIIOM.
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4. TlomyueHue n300pa’keHHI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUS U ONTHYECKOM CHIIBI coOMparouieit
JIVH3BI.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnbITEl O BOCHPHUSATHIO LIBETA MPEAMETOB IPH UX HAOJIOJCHHH 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble AIBJICeHHUS.

OmnbiTel Pesepdopaa u mianerapHas mozens aroma. Mogenb aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PamnoaktuBHOCTE. ANb(a-, 6eTa- 1 ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro snpa. M3otombl. PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAI0BOTO M MAaCCOBOIO YHCEIL.
OHeprusi CBsI3M aTOMHBIX saep. CBsA3b Maccel M 3Hepruu. Peakuuu cuHTe3a u
nenenus saep. Mcrounnku 3eprun CosHIa U 3BE3 .

SAnepnas sHepretka. J[eMCTBUS pagUOAKTUBHBIX HW3JIYYEHUU HaA >KHUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoaoOpoa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U MIPOTYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaGnroneHue CIrUIONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o ¢potorpadusam).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000IIAONTNN MOYJIH IPEIHA3HAYCH JIJII CHCTEMAaTHU3aIuN
u  0000mIeHUsT MPEIMETHOTO  COACPKAHUS M ONbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAaKXKe IJIs MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII IpeAMET.

[Ipy M3ydeHUn AAHHOTO MOJIYJI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00ecreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, Gopmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHMS



SBJICHUM TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pusmyeckue
ABJICHUS, TPUMEHSS T[OJyYEHHBbIE 3HAHHWs, pelmaTrh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
32 Ccu€T TOro, 4YTo OOy4YaroUIMecs BBIMOJHAIOT 3aJaHUs, B KOTOPBIX UM
npearaeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
dbu3ndecKue SBICHUS B OKPYKAIOIICH MPUPO/IC U TOBCEAHEBHOM JKU3HU;
WCITOJIb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
YHUCIIE T MPOBEPKHU THIOTE3 U MOJIYYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HAaMOOJIEE BAXHBIX JOCTHXKCHHM COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMED, IPAKTUYECKOTO UCITOJIb30BAHUS PA3JIUYHBIX HCTOUHUKOB
SHEPIrUH HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUSI BCEX MU3BECTHBIX BHUJIOB
SHEPIUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (pu3nku Ha ypoOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsI HAMpPaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yibTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHuUs

y oOyuaroierocsi 0yayT copMupoBaHbI CISAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(u3HUecKol HayKH;

— IIEHHOCTHOE OTHOIIEHHUE K JTOCTUKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJI€HUU OOIIIECTBEHHO 3HAYMMBIX
U ITUYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCT>KEHUM (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIIUIIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITUE ICTETHUYECKUX KadeCTB (PM3MUECKOW HayKu: €€ TapMOHUYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MUECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MUpPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, Ba)XKHEMIIEH COCTABIIAIOLLICH
KYJBTYPBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEN0BATEIbCKON
NEATEIIbHOCTH;

5) ¢opmupoBaHuss  KYyJAbTYpPbl  3A0POBbS MU  3MOLUMOHAJIBHOIO
0J1aromoJIy4us:

— OCO3HaHHUE IIEHHOCTH Oe3omacHoro oOpas3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TPaBWJI OE30MaCHOTO TOBEACHHS Ha
TPaHCIIOPTE, Ha JOpOTrax, C AJIECKTPUUECKUM M TEIUIOBHIM OOOPY/IOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;

— c(hopmMupoBaHHOCTh HaBbIKa pedieKCUHM, MpPU3HAHUE CBOEr0 MpaBa Ha
OIMMUOKY U TAKOTO e MpaBa y APYroro 4eJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHO€ y4YacTHE€ B PEIICHHH MPAKTUYECKUX 3a1ad (B paMKaX CEMbH,
0o0pa3oBaTENbHOM  OpraHu3aldh, TopojJa, Kpas) TEXHOJIOTUYECKON U



COIIMAJILHOM HAIpPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHWM;

e — MHTEpEC K MPAKTUYECKOMY H3yUCHHIO MPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3K0JIOTHYECKOT0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA TMpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIICHUs 3ajad B
o0JIacTH OKpYy’Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLICGHKH HX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e — OCO3HaHHWE TJI00ATLHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM W MyTed ux
pelieHus;

e 8) amanTanmuMm K HM3MEHSIIOIMIMMCS YCJIOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeasbl:

e — TMOTPEOHOCTh BO B3aMMOJECUCTBUU MPU BBHIIIOJIHEHUU HCCICIOBAHUN U
POEKTOB (DM3UYECKOW HAIPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYIuX,

e — TIOBBIICGHHE YPOBHS CBOEM KOMIIETEHTHOCTH Ye€pe3 MPaKTUYECKYIO
JESATEIbHOCTD;

e — TIOTPeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe POPMYIUPOBATH
WJICU, TIOHSATHSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUAX;

e — OCO3HaHME JNe(PUIMTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEW B 00JaCTH
busuKy;

e — TIUIAHUPOBAHUE CBOETO PA3BUTHS B NPUOOPETEHHH HOBBIX (HUINUECKUX
3HAHUI;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OLEHKA CBOMX JCWCTBUU C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJIOOAJIBHBIX TIOCIICICTBHUH.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynabTaTe OCBOCHHS TporpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1ero 06pa3zoBanus y o0ydaromierocs: OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YIeOHBIC TCUCTBUS.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

Bba3zoBbie Jijornueckue 1eiicTBUA:



BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKA OOBEKTOB
(sBIIEHUM);

yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCU(DUKAIINNA, OCHOBAHHUS IS
000O0IICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpPUBaEMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBJISITH TPUYUHHO--CJICICTBEHHBIC CBS3M MPU H3yYECHUH (PU3NIECCKUX
SIBJICHUA W TIPOIIECCOB, JIeJaTh BHIBOJBI C MCIOJb30BAaHUEM JCIYKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pernieHus y4eOHOW (u3nuecKon
3aaun (CpaBHEHHME HECKOJIBKUX BApUAHTOB peIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO ¢ YUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

HCITI0JIb30BATh BOMPOCHI KaK UCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,
MPOBOJIUTH 10 CAMOCTOSITEILHO COCTABIIEHHOMY IUTAHY OIIBIT, HECIOMKHBIM
bu3MUecKuil IKCIIEPUMEHT, HEOONbIIOE HCCAeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHWBaTh HAa TPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpMAIIUIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU KCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

MPOTHO3WPOBATh  BO3MOXXHOE JaJIbHEWINIee pa3BUTHE  (HUIUICCKUX
MIPOIIECCOB, & TAK)KE BBIJIBUTATH MPEATIONOKECHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
otOope MHGPOPMALIMM WIA JAHHBIX C YYETOM MPEUIOKEHHON y4uyeOHOM
(bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIUIO
pa3IMYHBIX BUAOB U (POPM IMpE/ICTABICHMUS,

CaMOCTOATENIbHO ~ BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHpOpMaAlMM W WJUIIOCTPUPOBATH pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIMSMHU.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:

B X0 O0OCYXJeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMOH TEMBI U
BBICKA3bIBaTh WJICW, HAIlCJICHHBIE Ha DEIICHUE 3aJaud M TMOAAEp KaHHe
0J1aroxeIaTeIbHOCTH OOIICHUS,



CONIOCTABIISITh CBOU CYXICHHS C CYXACHUSMH JAPYTHX YYaCTHUKOB
auaora, oOHapy>KUBAaTh Pa3IMuUe U CXOJCTBO MO3UIINH;

BBIPAKATH CBOIO TOUKY 3PEHUS B YCTHBIX U MMCHMEHHBIX TEKCTaX;
MyOJIMYHO TPEJCTABISTH PE3YJIbTAThI BRIIOJTHEHHOTO (PM3UYECKOTO OIbITa
(9KCIIepUMEHTA, UCCIIEIOBAHMS, TIPOCKTA);

NOHUMATh W WUCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyalbHOW pabOTBI TpPH PEUICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH [IEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHMIO: PpaCIpeNeNiaTh poid, OOCYXIaTh NpPOLECCH U
pe3yIabTaThl COBMECTHOM paboThI, 000011aTh MHEHHS HECKOJIBKUX JIIO/ICH;
BBITOJIHATH CBOIO YacTh pabOThI, JOCTHTrasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl;

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYyaIHsIX, TPEOYIOITUX
TUTSL penieHust (GU3NISCKUX 3HAHUM;

OpUEHTUPOBATHCS B  PAJIMUHBIX MOAXOAAX TMPHUHATUS  PEIICHUN
(vHIMBUAyaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
rpymIon);

CaMOCTOSITENTHO COCTaBJIATh AITOPUTM pelieHusT (PU3UUECKOl 3aJaun HIIn
IJlaHa MCCIEJOBaHUS C YYETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a pEllICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH  NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHHS]) Ppe3ybTaToB
NeSITeIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHUS
(Gu3MUeCKOro UCCIEJOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
O0OCTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OUIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY JIPYroro;



MPU3HABATh CBOE MPaBO Ha OMIMOKY MpHU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

WCIIOJIb30BAaTh  TOHATHS:  (U3MYECKHWE W  XHUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBHKEHUE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPAaeKTOpHUsA, PaBHOACHCTBYOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCT,
COOOIIAIOLTNECS COCY/IbI;

paznuuath siBneHus (Auddy3us, TEMI0BOE JBIKEHHE YaCTHUIl BEIECTBA,
pPaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE,  HWHEPIUA,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPJIBIX TEJ C 3aKPEIUIEHHOW OCHIO
BpallleHus, TMeperaya JaBJICHUS TBEPABIMU TeEJIaMH, >KUIKOCTAMH W
razamud, atrMocdepHOe JaBlieHHWEe, IUIABaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3WUECKUX  SIBJICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MpPUMEPHI IBWKCHHUS C Pa3TUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
NpUpojie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJCHUS Ha XUBOW OpraHu3M, IJIaBaHUE PbIO, pblyaru B
TeJIe YeJOBeKa, MPU ATOM MEPEBOIUTh MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
ONMKCHIBATh U3yUYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
dbuznyeckre BEIUYUHBI (Macca, 0O0BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSIS CKOPOCTh, CHJIa YIPYTrOCTH, CHJIa TSKECTH, BEC
Tella, Cuja TpeHus, AaBliecHHWe (TBEPAOTrO Tejna, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUICYO CHJIBI,
MOMEHT CHWJbL, KO3(POUIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KMHETHYEeCKass M TMOTEHIHalIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOJB3YEeMbIX  BEJIUYUH, HX
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTUMH BEIUYHHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;



XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl TIpaBWJjIa CJIOKEHUs Cul (BAOJL OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, mpaBuiIo paBHOBecHs pbluara (010ka),
«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
OHEPruH, TPU DTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3alIMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUl NPAaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITh IPUYMHHO--CIICJCTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 1-2
JIOTHYECKHX IIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pewmiate pacy€THble 3amadyd B 1-2 JEHCTBHA, MCHOJB3Yys 3aKOHBI U
dbopMmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYJBI UM MPOBOAMTH PAcd€Thl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAMMBIE JJIs PEIICHUs 3a]lad, OLEHUBATh PEaTUCTUUYHOCTD
NOJy4Y€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXXHO pPEIIUTh NpPH MNOMOUIA
(U3UYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPSIEMOE
IpeanosjgoxkeHne  (TUmoresy),  pasinyaTb W MHTEPIPETUPOBATH
MOJlyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJE OIbITa, JeJaTh
BBIBO/JIBI T10 €T0 pE3yJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJIL: dbopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000PyA0BaHHUS,
3allMChIBaTh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOABIL;

BBITIOJIHATD MPSMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATYpbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
M(POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKa3aHUs MPUOOPOB C Y4ETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJAHON (PU3MUECKON BETUYHMHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO ABWKYULIErOCs TeJla OT BPEMEHM [JBMXKEHUS TENA, CHUJIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CWJIBI TPEHHUS OT IUIOLIAAN COIPUKOCHOBEHHUS TEJ, CUIIbI
YOPYrOCTA OT YUIMHEHUS MPY>KUHbBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH JXUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUsSI TEJl, YCIOBHUI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAaHUM  y4eOHOro HCCIEA0BaHUs, COOUpaTh YCTAaHOBKY U
BBINOJIHATh WU3MEPEHUS, CJenysl MPEAJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysIbTaThl MOJIYYEHHOM 3aBUCUMOCTH (DPU3MUYECKUX BEIMYMH B BUJE
NPEJIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaMm
UCCIIEIOBAHMUS,

IPOBOJUTH KOCBEHHBbIE H3MEpPEHMsI (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BELIECTBA JKUAKOCTH M TBEPAOrO TeEja, CUJIA TPEHUSI CKOJIBXKEHHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOLIAs CWJIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUHU: TIpU
BBIMIOJTHEHUH H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIUMCIISATh 3HAUEHNE UCKOMOW BEJTUUHHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIONIECS COCY/IbI, OapoMeTp,
phlyar, NOJBUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMNOPOH HAa WX OMHUCaHUsA (B TOM YHCIE:
HNOJUINIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTOIb3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUA MU HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHGOPMALMIO O  MPUMEPaXx)
IPAKTUYECKOTO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MpU oOpaleHuu ¢ nmpudbopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

OCYILECTBIATH OTOOp HCTOYHUKOB uHH(popmauuu B IHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCIIOJIb30BAaTh MPH BHITIOJHEHUN YUYE€OHBIX 3a/laHuil Hay4YHO--TIOMYJISIPHYIO
JauTepaTypy  (pU3MYECKOro coiepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcol cetu MHTEpHET, BIageTh npuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHMEHHBIC U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM



yyciae MyOJu4HO JenaTh KpaTKUe COOOLIEHHSI O pe3yibTaTax IPOEKTOB
WIM Y4eOHBIX MCCIEIOBaHUM, HPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (DU3HMKH, COIpPOBOXKAAThH
BBICTYIUICHUE ITPE3EHTALlNEH;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
OO513aHHOCTH B TPYIIIE B COOTBETCTBUM C IIOCTABJICHHBIMM 3aJa4aMH,
CIIEIUTh 32 BBINOJHEHHEM IUIaHA JACUCTBUN, aJE€KBAaTHO OLIEHUBATh
COOCTBEHHBI  BKJIQJ, B  JEATEIBHOCTh  [PYIIbl, BBICTPAUBATH
KOMMYHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIHX.

K xoHiy 00yueHus B 8 kjacce npeIMeTHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHS: Macca U pa3MePbl MOJIEKYJ, TEIIJIOBOE IBUKCHUE
aTOMOB M MOJIEKYJI, arpPEraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIA mMap, BIAKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPrusi, TEIUIOBOM JBUTaTEllb,
AJIEMEHTAPHBIA JICKTPUYECKUAM 3apsil, SIICKTPUYECKOE T10JI€, TTPOBOJIHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKUN TOK, MATHUTHOE TIOJIE;
pa3inuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHe, TeIionepeaaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAHUE, KATWUISAPHBIC SIBIICHUS, UCIIAPECHUE,
KOHJICHCAITUs, TUTaBJICHUE, KpHUCTa/UIM3alus (OTBEepJeBaHUE), KHUIICHHE,
Terjonepeaaya (TEnI0nmpPOBOHOCTD, KOHBEKIIUS, H3JIyYCHHUE),
AIEKTPU3ALMA TeJl, B3aUMOJICCTBUE 3apA/IOB, IEUCTBUS JICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsI UHIYKITUS)
[0 OIMCAHUID HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3NUECKUX  SIBJICHUUA B
OKpY)KalolleM MHpe, B TOM 4ucie (U3UYECKUE SIBJICHHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSIKCHWE W KANWULSIPHBIE SBJIEHHUS B MPUPOIE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoHIA, 3aMep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
sABJIeHUsI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MOIOCOB, PO MarHUTHOTO TOJS JJISl JKU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbu3nyeckre BEMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPIus, KOJUUECTBO
TEIUIOTHI, YJEJIbHAsA TEIUIOEMKOCTh BELIECTBA, YJIEJbHAsA TEIUIOTA



IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEeIIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJE3HOr0 JCHCTBUS TEIIOBOM
MAalllMHbI, OTHOCUTEJIbHAS BJIAXHOCTh BO31yXa, JJICKTPUYECKHUU 3apsii,
CHJIa TOKa, 3JEKTPUYECKOE HAIPSIKEHUE, COMPOTHUBICHHE IPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUE  BEIIeCTBa, paboTa W MOIIHOCTh
AJNEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKU CMBICT HCIOJIb3YEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyecKuX BENUYMH, HAXOAUTh (HOPMYINBI, CBS3BIBAIOIIUE JTAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaUKu
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE IIOJIO)KEHHSI MOJIEKYJISIPHO--KHHETHUYECKONH TEOPUHU
CTPOEHHUS BEIleCTBA, MPUHLHUII CYNEPHO3UIMU TNoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa [l yyacTKa Lenu, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHWsSI DJHEPrUM, IpPU HOTOM JaBaTh
CIIOBECHYIO (OpPMYJIHMPOBKY 3aKOHa M 3alUCBhIBaThb €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluii PaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHISABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHYeCcCKuX
IaroB ¢ Omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUH,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelar pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCTOJIB3YySd 3aKOHBI U
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIM3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JIJIS  peIIeHUs 3aJa4yd, BBIOUpPATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble ISl €€ penieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUYHHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO PEHIMTh MPH [OMOIIU
bu3NYeCKUX METO/OB, MCIOJNb3Yys OMHCAHME HCCIECIOBAHUS, BBIJCIATDH
IIPOBEPSEMOE NPEAINOJIOKEHNE, OLIEHUBATh MPAaBWIBHOCTHh MOPSJKa
MIPOBEICHUSI UCCIIEIOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUH WU
(bU3MYEeCKUX CBOMCTB Tel (KamLUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (TMorjoliaromei)
MOBEPXHOCTH, CKOPOCTh MCHApEHMs] BOJbI OT TEMIEPATYPhl KUIAKOCTH U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEl W B3aUMOJCHUCTBUE
NIEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,



BU3yaJlIM3allisl MArHUTHBIX I[IOJEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOTO MOJIA HAa MNPOBOJHHUK C TOKOM, CBOWMCTBA 3JEKTPOMArHWTa,
CBOMCTBa DJEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpMYIUpPOBATH
IIPOBEPSEMbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEMJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (DOPMYIUPOBATH BHIBOJIBI;
BBIMIOJHATh  NOPSIMbIE  WU3MEPEHUA  TEMIIEPATypbl, OTHOCUTEIBbHOU
BJI&JKHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSHKEHHS C UCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYUHBI OT
Jpyrol C  HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONPOTUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IIOIEPEYHOrO
CEUEHMSI U Y/IEJIbHOIO COITPOTUBIICHUSI BEIIECTBA MPOBOJAHUKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TOCIENOBATENIBHONO M IApaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBHITIOJIHATh W3MEPEHHUsI, CIEAys NPEIJIOKEHHOMY IUIaHy, (DUKCHUPOBATh
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTA B BHUAE TaOIUI] U TpaduKOB,
JienaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (Pu3nyeckux Beau4uH (yaelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHMKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IJIAHUPOBATh U3MEPEHHUs, cOOMpaTh
HKCIIEPUMEHTAIIbHYIO YCTAHOBKY, CIIEIysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYUCIISITh 3HAUEHUE BEJIUUUHBL;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapakTepu30BaTh MPUHIMIBLI  JCUCTBUS HM3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOMHA, aMIIepMeETp,
BOJITMETP, CUETYMK JIJIEKTPHUUYECKOW 3HEPTUH, 3JIEKTPOOCBETUTEIBHBIE
npuOOpkl, HarpeBaTeIbHbIE IEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKHE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
buznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuoboOpbl 1O CXeMaM M CXEMaTH4YHBIM PUCYHKaM  (KUJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI 3JIEKTPUUECKUX



LENEN C MOCAEAOBATEIbHBIM U MApajuIeIbHbIM COEAUHEHUEM DJIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS DJIIEMEHTOB JIEKTPUUYECKUX IIETIEH;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAGOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHWUNA B TIOBCEIHEBHOM
KU3HH I oOecriedeHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbI M COONIOACHUS
HOPM 3KOJOTHYECKOT0 MOBECHUS B OKPYKAIOLIEH CPELE;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3HUIECKOTO COJICPKAHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIUXCA 3HAHUW M IYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACISITH  HH(POPMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MITM MOXKET OBITh HEJJOCTOBEPHOM;
WCIIOJIb30BATh MPHU BBHIMOJHEHUU YUEOHBIX 3aJaHUIM HAYYHO--TIOMYJISIPHYIO
auTepatypy  (U3MYECKOrOo  COAEp)KaHHUS, CIPABOYHBIE MaTepHUalbl,
pecypcol cety MIHTepHET, BlIaieTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0000mass wuHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
COJIepKaHMs, B TOM 4YHUCIE MYyOJMYHO TPEJCTABIATh PE3YyIbTAThI
MMPOEKTHOM WJIM HCCIIENOBATEIbCKOU JEATEIbHOCTH, IMPU 3TOM TI'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATUIHBIA anmapat Kypca (Qu3MKH,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

NpPU BBINOJHEHUH YUYEOHBIX MPOCKTOB M MCCIEAOBAHUN (PU3UUYECKUX
MPOIIECCOB pachpeAcssiTh O0SI3aHHOCTH B TPYINIE B COOTBETCTBUU C
MOCTaBJICHHBIMM 33Jla4yaMU, CJIETUThH 3a BHITIOJIHEHUEM IJIaHA JEUCTBUN U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATHBHOE B3aUMOJCIICTBHE,
MPOSIBIISIS TOTOBHOCTH pa3peniaTb KOH(MIUKTHI.

K xoHiy 00yueHus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMEHUI:

UCIIOJb30BaTh TMOHSTHUS: CUCTEMa OTCu€Ta, MaTepualibHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh U TEPErpy3KH, LUEHTP THKECTH, aOCOIMIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPJOTO Teiia, paBHOBECHE, MEXAaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPbl UCITYCKaHUs U TMOIJIOIEeHUs, abda-, 6eTa- U raMma-u3JIydeHus,
W30TOIIbI, SiFIEPHAsl SHEPTETHKA,



paznuyaTh SBJICHUS (PAaBHOMEPHOE UM HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
najieHue TeJ, PABHOMEPHOE JIBKEHUE 10 OKPY>KHOCTH, B3aUMO/JICHCTBUE
TeJ, PEaKTUBHOE JBUKEHUE, KOJeOATeNIbHOE IBMKEHHUE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHUE
3ByKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, NIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAs1 PaJMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
W3JIyYEHUS ) IO ONMHUCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JTaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHUS B MPHUPOJE:
MPUJIUBHI U OTJIMBBI, IBUKEHUE TUIaHET COJIHEUHON CUCTEMBI, PEAaKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPUITUE 3BYKOB IKHBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 03XO, IBETa Tel,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JIEWCTBHE BHIMMOTO,
yIbTPaUOIECTOBOTO U PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
pPaIuoOaKTUBHBIN (DOH, KOCMUYECKHE Jy4Yd, PaJUOaKTHUBHOE H3JIyYCHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEMCTBUE PAAUMOAKTUBHBIX W3IYyYEHUN Ha
OpraHu3M 4YeJIOBeKa), MPH ATOM MEPEBOJAHUTH MPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKHU) (HU3UUYECKHUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCTOJIb3YsI
dbu3nueckue BEIUYUHBI (CpEIHSAS UM MTHOBEHHAs CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JBH)KEHUH, YCKOPEHHE, MEPEMEIICHHE, IMyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUia YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJEeHUs, BEC Tela, HUMIYJIbC Tella, HMIYJIbC CHJIBI,
MexaHu4eckas paboTa M MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Teda,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIHMAIbHAS SHEPIUsl CXKATOU
NPYKUHBbI, KHUHETUYECKAs DSHEpPrus, IOJIHASI MEXAHUYeCKas SHEeprus,
NEepPHOJI U YacToTa KoJieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEbl), IPU OMUCAHUU
MPaBUJIBLHO TPAKTOBATh (DU3MUECKUH CMBICT HCIOJIb3YEMbIX BEIIUYUH,
0003HAaUEHUs W EIUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3bIBAIOIIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTHMMHU BEIMYUMHAMU,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMUUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKHUE SBIECHUS U MPOIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUsl HHEPIUU, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLMI CYNEPHO3ULMU CHUJI, NPUHUUI OTHOCHUTEIbHOCTH ['amwmiies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMILYJIbCa, 3aKOHBl OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMsI 3apsJ0BOIO U MACCOBOI'O YHUCEI
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YMCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIIATH
IPUYUHHO--CIIEICTBEHHbIE  CBA3M, CTPOUTh OOBACHEHHE U3 23
JIOTHYECKHX IIIaroB C OMOPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pematy pacyéTHble 3adadd (ONUparoluecs Ha cucteMy u3 2-3
YpaBHEHHUI), UCTIONbB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PUIUUECKHE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPAaTKOE
YCIIOBHE, BBISBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE J1aHHbIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PEUICHMS], IPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAuYeHUus (pu3ndeckon
BEJIMYMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHMCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOpsJKa
IIPOBEICHHUSI ~ UCCIEIOBAHUS, JI€NIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHUI U OIBITOB;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(du3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTb NEpHOAa KoJeOaHUN NpYKHMHHOTO
MasTHHKA OT Macchl Ipy3a M KECTKOCTHU NPYKUHBI U HE3aBUCUMOCTbH OT
aMILUTUTYAbl MAJIIX KOJICOaHUH, MPSIMOJIMHEMHOE PacCpOCTPAHEHUE CBETA,
pa3nokeHne Oenoro cBera B CHEKTP, U3YyYEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JAUH3€e, HAOMIOJCHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB M3IYUYCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpyZoBaHUsl, ONUCHIBATh XOJI OMNbITa W  €ro  pe3yJbTarThl,
bopMyIUpOBAThH BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaensis
CpeqHee 3HAauYeHHE u3MepsAeMoil BeauuuHbl ((POKycHOe paccTosiHue
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

MPOBOJUTh HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCITOJIb30BAaHUEM IMPSAMBIX HM3MEPEHUH (3aBHCHUMOCTH IIyTH OT BPEMEHHU



IpyU PaBHOYCKOPEHHOM [IBKEHMM O€3 HayajibHOM CKOpPOCTH, MEpHoja
KOJICOAaHMI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIJia MaJeHUs U yria MpeIoMJICHUs OT yria
NajieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW  3aBUCHMOCTH
bu3nYecKkux BEIUYMH B BUAE TaOIUIl M TpaUKOB, JejaTh BBHIBOABI MO
pe3yibTaTam UCCleI0BaHuUs;

IPOBOJAUTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHsis
CKOpPOCTh M YCKOpDEHHE Tela TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJeHUs, KECTKOCTh MPYKUHBI, KO3(DPHUIUEHT
TPEHUsI CKOJBXEHMs, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparolmed JIMH3bI, PAJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY U
BBITNIOJHATh U3MEPEHUS, CIENysI NPEII0KEHHON MHCTPYKIMH, BBIYUCIIATH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNIbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

pa3iauyaTh OCHOBHBIC TPU3HAKK H3YYEHHBIX (QU3NUYECKUX MOJENei:
MaTepuaigbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKAas IJIMH3a, IUTAHETApHAas MOJENTb aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIUIBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha MX OMNHCaHHUS (B TOM YHCIE:
CHHUJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, TMepHcKkom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaXx (PU3NYECKHX SBIEHUW W HEOOXOAUMbIE  (PU3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH U3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEIICHUH Y4YEOHO--MPAKTUYECKUX 3a/ad, ONTHYECKHE CXEMBbl IS
MOCTPOEHUS N300paXKEeHHH B IMJIOCKOM 3epKajie U COOMpAIOLIEH JINH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  WHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU JJi1 obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS U COOIIOJCHUSA
HOPM 3KOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOIEH CpefIe;



OCYILECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
HHuTepHeTe, caMoCTOATENBHO (OPMYIIUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IYTH ONPEENICHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHQOpMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUU U JOTIOJIHUTENIbHBIX HCTOYHUKOB;

MCIT0JIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI HAyYHO--NOMYJISIPHYIO
JUTEpaTypy (PU3MYECKOro COAEpXaHMs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTepHeET, BiiaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS HAa OCHOBE
uHGOpMaIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
nyOJIMYHO NPEACTABIATh PE3ybTaThl IPOEKTHOM WK UCCIEI0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  WCIOJIb30BaThb  WU3YYEHHBIU
NOHATUHHBIN anmapar K3y4yaeMoro pasiena (U3HKH W CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 duznyeckre BETUIHHEI 2 1 bubmmorexa LOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 EcrecTBeHHOHAYYHBINH METO, ITO3HAHUS 2 1
ya g https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 CtpocHue Be 1
P teersa https://m.edsoo.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICCTBUE YACTHII ) | bu6mmoreka [IOK
’ BEIIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
bu6mmoreka [IOK
3.1 MexaHu4ecKoe JBHKEHHE 3
g https://m.edsoo.ru/7f416194
32 WNuepuus, macca, IIIOTHOCTh 4 1 bubnmnorera [IOK

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




bu6mmoreka [IOK

3.3 Cuna. B 14 2
g, BHpT Cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 4. laBiieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnnoreka [HOK
’ TEJIaMH, )KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jasnenne xKuaKocTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMOCQEpHOE AaBTeHHE 6 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
A P 1
> abora 1 MOTHOCTE 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 IT 1
> POCTBIC MCXaHHU3MBI > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
. M 4 1
>3 eXamrHeckas SHeprit https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudgpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TensioBble siBJIeHUS
bubmuorexa [JOK
1.1 i
Crpochue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNeKTpUUYeCcKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i i 2 1
OCTOSIHHBIN AJIEKTPUIYECKUN TOK 0 7 hitps-//m.cedsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 9 4
HICKTPOMATHITHAA HHAYKIMA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KUIIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aesioB U TeM nu(poBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznen 1. Mexannueckue siBJeHUSA
11 MexaHnueckoe IBUKEHUE U CIIOCOOBI €ro 10 | bu6mmoreka [IOK
) OIIHMCaHUus https://m.edsoo.ru/7f41a4a6
o bub OK
1.2 B3aumonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pasznea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
bu6nmoreka [JOK
2.1 Mexanuudeckue kojieda 7 3
XAHUHCCKHC KOMCOamHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnueckue BOJIHEL 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasznea 4. CBeToBbIe ABJICHUSA
bubmuorexa [JOK
4.1 3ako acIpocTpaHe CBeTa 6 2
HPI pACTpOCTPAHCHHA CBET https://m.edsoo.ru/7f41a4a6




bu6mmoreka [IOK

4.2
JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 a3MOEHNE OEN0r0 CBETA B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5. KBanToBbI€E SIBJIeHUSA
bu6mmoreka [IOK
1 n 4 1
5 CITYCKaHHUE U TIOTJIOIICHHE CBETa aTOMOM hitps://m.edsoo.rw/7f4 lada6
bu6mmoreka [IOK
32 Crpoeiie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I ! https://m.edsoo.ru/7f41a4a6
Wroro no pasaeny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpenue n 0600IIEHNE COIEPIKAHUS bubmoreka [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27




ITOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Nen/m Tema ypoka Kontpoabnsie IIpakruueckue 5:;:%“ uugposBbIe
Bcero  pa6orbl padoThI o0pasoBaTe/bHbIE
pecypcsbl

| ®dusuka — Hayka o npupoze. SsneHus |
MIPUPOJIBI
Du3nYECKUE SBJICHUS 1
Ou3nyecKue BEINYMHBI U UX U3MEPECHHE 1
VYpok-uccnenosanue "M3mepenue

4 TEeMIIepaTypbl IPU MOMOIIH KHJIKOCTHOT'O 1 1
TEPMOMETpA U JaTYyuKa TeMIepaTyphl”

5 MeTtoapl HayuyHOro no3Hanusa. Onucanue | bubnuoreka [IOK
(hbUBUYECKUX SBJICHUHN C TTOMOIIBIO MOJIENIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "lIpoBepka runoTess:

6 JAJIbHOCTD MOJETa MIapUKa, MyHIEHHOTO | |
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIIEe
BBICOTA MTycKa"

7 Crpoenue BeniecTBa. ONbITHL, JOKa3bIBAIOIIHNE | bubnmnoreka [JOK
JMCKPETHOE CTPOCHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBH>KEHHME YacTHUIl BEIleCTBa 1 bubmmorera [IOK

https://m.edsoo.ru/ff0a013e

9 Ypoxk-uccnenoBanue «ONBITH 10 HAOTIOJCHUIO | |
TETJIOBOTO PACIIUPEHUS Fa30B)

10 ArperaTHble COCTOSIHHS BEIIECTBA 1

1 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI. | bubnmnoreka [JOK

O6o06menue no pazneny «llepBoHayansHbie

https://m.edsoo.ru/ff0a0378




CBCACHUA O CTPOCHHUHU BECIICCTBA»

12 Mexanuueckoe aABuxeHue. PaBHomepHoe u bubnmoreka [JOK
HEPABHOMEPHOE JIBUKEHUE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 Cropocts. Exuruie! ckopocth https://m.edsogru/ff0a079c
14 Pacuet myT 1 BpeMEHH IBUKECHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [IOK
15 Nueprus. Macca — Mepa HHEPTHOCTH T hitps/m.c dsocI)_.Iru/ £f0a0c10
16 ITnotHOCTE BerectBa. Pacuer maccel 1 00beMa bu6mmoreka [IOK
TeJIa 10 €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paT0pHas.1' pabota «OrnpenencHue
MJIOTHOCTH TBEPAOTO TEJa»
13 Pemenne 3agay mo teme "I1moTHOCTH bu6mmoreka [JOK
BergecTsa" https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapakTepUCTHKA B3aUMOICUCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
Jlaboparopnas padota «13yuenue
20 3aBUCHUMOCTH pacTsLKeHUs (AepopMariim)
MPY>KUHBI OT MPUITIOKEHHON CHITBD)
21 SBnenue Tarorenus. Cumia TSXKECTU
CBs13b MEX]ly CUJION TSAKECTU U Maccoi Tea.
22 Bec tena. Pemrenne 3agau mo teme "Cuia bubmmorera [IOK
" https://m.edsoo.ru/ff0al778
TSHKECTH
o Cuia TshDKeCTH Ha APYTHX IJIaHeTax. bubnuorexa [JOK
DuU3NYECKUE XapaAKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bubmuorexa [JOK
24 Msmeperne cuit. Jlnamomerp https://m.edsogru/fanl800
25 Bec Tena. HeBecomocth bu6mmoreka [IOK




https://m.edsoo.ru/ff0al778

Crnoxenue ABYX CHUJI, HAIIPABJICHHBIX I10 OHHOﬁ

bu6mmoreka [JOK

26 npsAMoii. PaBHOIEHCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70

7 Pemenue 3agau no reme "PaBHonelcTBYIOIIAS
cun"

)% Cuiia Tpenus u e€ Bubl. TpeHue B IpUpoje u bubmmoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «M3yuenue

29 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT bubnunoreka [JOK
CHJIBI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIINXCS TTOBEPXHOCTEH»

30 PemeHI/Ie“ 3a/1a4 Ha ?npeneneHHe
PaBHOJEHCTBYIOLIEH CUIIbI
Pemenue 3amau mo remam: «Bec Tenay,

31 «['padmueckoe n3obpaxxkenue cuin», «Cumby, bubnmorexa LIOK

. https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CUII»
KonTponbHas padota no remam:
1 «MexaHunueckoe qBUKeHUey, «Macca,
IJIOTHOCTBY, «Bec tenay, «['paduueckoe
n3o0paxeHue cuimy, «CHIIbI»

1 Hasnenue. CriocoObl yMEHBIIICHUS U bubnnoreka [JOK
YBEJIMYEHUS NABJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUS ra3a OT bubnmnoreka [JOK
00BEMa, TeMIepaTyphl https://m.edsoo.ru/ff0a2376

35 [Tepenaua naBiieHus: TBEPABIMH TEIIAMH, bu6mmorexa [IOK
JKMJKOCTSIMH U ra3aMu. 3akoH Ilackans https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B KUAKOCTH U ra3e, BBI3BAHHOE bubnmoreka [JOK
JNEHUCTBUEM CHJIBI TSDKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau no reme «/laBnenue B bubnmoreka [JOK




JKUIKOCTH U rase. 3akoH [lackaisy

https://m.edsoo.ru/ff0a2826

38 Coobmaromuecst Cocy bl buGnnorexa LIOK
https://m.edsoo.ru/ff0a2970
39 I'mppaBnnueckwii npece bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [TopiiHeBOM )KUAKOCTHBINA HAcOC
A1 ATmocdepa 3eMin U IPUYKHBL e€ bubnnorexa [HOK
CYLLIECTBOBAHMUS https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
42 Bec Bo3nyxa. ATmMochepHOe naBieHne hitps://m.edsoo.rw/ff0a2bSa
43 N3mepenune armocdepHoro aaBiieHus. OmbIT bubnnoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
m 3aBUCUMOCTBH aTMOC(EPHOTO ABJICHHS OT bubnnoreka [JOK
BBICOTBI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe gaBieHne bubnnorexka [JOK
Ha pasjIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme " AtmochepHoe
naBieHue"
47 JlelicTBue )KUIKOCTH M Ta3a HA IIOTPYKEHHOE B bubnuotexa [JOK
HUX TeJo. ApXHUMeI0Ba cuia https://m.edsoo.ru/ff0a3276
JIaGoparopnast padora «Onpenenenne
48 BBITaJI'I)KI/IBEIOHIepﬁ CHIJIBI, ﬂeffCTBYIOMGﬁ Ha bubmmorera [IOK
https://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKEHHOE B JKUJIKOCTH)
Jlaboparopnast paboTta 1mo Teme
49 «MccnenoBanne 3aBUCMMOCTH BECa TEJa B BOJIE bubnuorexa [JOK
0T 00bEMaA TIOTPYKEHHOH B KUAKOCTH YaCTH https://m.edsoo.ru/ff0a3514
Tena»
50 [1naBanue ten bubmmorexa [OK

https://m.edsoo.ru/ff0a3a96




JlabopaTopHas paborta "KoHcTpynpoBaHue

51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U 1
ornpeJereHue e€ rpy30mno bEMHOCTH"
Pemenue 3anay no temam: «llnaBanue cynos.
52 BosnyxomnaBanuey, «J/laBieHrue TBEpAbIX Tel Bubmaorexa ITOK
yrOom ’ P : https://m.edsoo.ru/ff0a3654
KHUJKOCTEH U ra30B»
53 KonTponbHas padbora mo Teme «JlaBnenue
TBEPABIX T, )KUAKOCTEH U Ta30B»
bu6mmoreka [IOK
54 Mexannueckast pabora
P https://m.edsoo.ru/ff0a3{f82
bu6mmoreka [IOK
55 MoutHocTtb. EMUHUIBI MOIITHOCTH
H BT MOTH hitps://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "Pacy€T MOIHOCTH, |
pa3BUBaEeMOM MpHU MOBEME 10 JecTHUIlE"
57 IIpoctele Mexanu3msl. Peruar. PaBHOBecHe cuil
Ha pblyare
Pbruaru B TexHuke, OBITY U IPUPO/IE.
58 JIaGoparopHas padora «};ICCJ'Ipe,[[lf)BaHI/IC 0.5 bubmmorexa [IOK
p . p p ' https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS pbIUaray
Pemenue 3angaud o reme «Y cioBusl paBHOBECUS bubnuotexa [JOK
59
pblyara https://m.edsoo.ru/ff0a48a6
Koaddumnment nonesnoro necTpust
60 Mexanu3ma. Jlaboparopras pabota 0.5
«M3mepenne KIIJI HakIOHHON TIIOCKOCTHY
61 Pemtenne 3agay mo teme "Paborta, MOIITHOCTb, bubmuoreka [JOK
KITJI" https://m.edsoo.ru/ff0a4c48
2 Mexannueckas sHeprus. Kunernueckas u bubnnorexka [JOK
IOTEHIMAJIbHAS SJHEPT U https://m.edsoo.ru/ff0a4252
63 3aK0H COXpaHEHUs MEXaHUYECKON YHEPTUU bubmuorexa [JOK




https://m.edsoo.ru/ff0a4360

VY POK-3KCIIEPUMEHT 110 TEME
"DKCIepUMEHTAIbHOE OIPE/IEICHHE

64 W3MEHEHUS KHHETUYECKON U MOTEHLMAIbHON 1 1
SHEPTUHU MPHU CKATHIBAHUM TEJIa IO HAKJIOHHON
miockocty"
65 Kontponbnas padota nmo teme «Pabora u |
MOILHOCTb. DHEPIUs»
66 PesepBHylit ypok. PaboTa ¢ TekcTamu 1o Teme | bubnuorexa [JOK
"MexaHnueckoe IBrxenue" https://m.edsoo.ru/ff0adee6d
67 PesepBHblii ypok. Pabora ¢ TekcTamu 1o TeMe | bubnnorexa [HJOK
"JlaBneHue TBEPABIX TEI, KUIKOCTEH U Tra30B" https://m.edsoo.ru/ffO0adffe
68 PesepBHylit ypok. Pabora ¢ Tekctamu 1o Teme |
"Pabora. MomHocTh. DHeprus"
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12




8 KUIACC

KosmnuectBo yacos 1 DJIEeKTPOHHbIE
ara
Nen/m  Tema ypoka Kontpoabnsie IlpakTuueckue uugposbie
Bcero U3YYEeHUS
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypcbl
OCHOBHBIE TTOJIOKEHUST MOJIEKYJIIPHO-
. bubnmoreka [JOK
1 KMHETUYECKON TEOPUU U UX ONBITHBIC 1
https://m.edsoo.ru/ff0a5256
MOJTBEPIKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEPIOTO, )KHJIKOTO M ra3000pa3HOro 1 bubmuorexa [JOK
COCTOSIHUU BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOMCTB TBEPOTO, JKUJIKOTO H
4 ra3zo000pa3HOro COCTOSTHUM BEIIeCTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH
5 Kpucrannuueckue 1 amopgHble Tena 1 bubnuorexa LIOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBanue 1 KanwuisipHoCcTh. [loBepxHOCTHOE 1 bubnnoreka [JOK
HATSDKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe pacliMpeHue U CokaTue 1 bubmorera [JOK
P p https://m.edsoo.ru/ff0a5a26
2 Temneparypa. CB43b TeMIEpPATypbl CO CKOPOCTHIO 1
TEIUIOBOTO ABVIKCHHS YaCTHII
9 Buytpennsist sneprust. CriocoObl H3MEHEHUS 1 bubmuorexa [IOK
BHYTPEHHEHN SHEPrun https://m.edsoo.ru/ff0a5c60
bubmuorexa [JOK
10 Buns! Teronepenaun 1
A peAl https://m.edsoo.ru/ff0a6412
Vpoxk-koupepenmus "[IpakTudyeckoe
11 H(I:)HOHBBOIi.HI:de TeHJIOBII:IX CBOIICTB BEIIECTB U 1 1 bubnuorexa LIOK
| https://m.edsoo.ru/ff0a65c0
MaTepUajoB B LEISIX SHEProcOepeKeHUs
12 KonuuecTBo TemnoTel. Y ienbHas TEIIIOEMKOCTh 1 bubmuorexa [JOK




https://m.edsoo.ru/ff0a6976

YpaBHeHue TernoBoro 6ananca. TemnooomMeH u

bu6mmoreka [IOK

13
TEITI0BOE PABHOBECHUE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabota "VccienoBanue siBJICHUS
14 TEIUI000MEeHa IPU CMELINBAHUH XOJIOAHON U buGnnorexa LIOK
. " P https://m.edsoo.ru/ff0a6a98
ropstueii BOJIbI
Pacuer koamMuecTBa TEMIOTHI, HEOOXOIUMOTO IS
15 HarpeBaHus TeJa U BBIIEIIEMOr0 UM IPU
OXJIAXKICHUU
16 JlabGopaTtopHast pabota "Ornpenenenue yaeabHON bubnnoreka [JOK
TEIIOEMKOCTH BelecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOILIMBA. Y IelbHas TEIIOTa CrOPaHus bubmorexa LIOK
P e P https://m.edsoo.ru/ff0a7b5a
18 [1naBiaeHue U OTBEPICBAHUE KPUCTALTHICCKUX bu6mmoreka [IOK
TeJl. Y ienbHas TeIUIoTa IIIaBJICHUS https://m.edsoo.ru/ff0a71d2
19 JlaGopatopHas pabota "OnpezneneHue yaeabHON bubnnorexka [JOK
TEIIOTHI TIJIaBJICHUS JIhaa" https://m.edsoo.ru/ff0a72fe
bu6mmoreka [IOK
20 ITapooOpa3zoBanue u KoHAeHcalus. Mcmapenue
pOOLP a H p https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas Temiora mapooOpa3oBaHus U
21 KOHJEHCAllUU. 3aBUCHUMOCTb TEMIEPATYPhI bubmmorera [TOK
’ patyp https://m.edsoo.ru/ff0a786¢c
KHUIICHUS OT aTMOC(EPHOTO JTaBICHHUS
Bnaxxnocts Boznyxa. JlabopaTopnast pabota
22 "OnpeneneHne OTHOCUTENLHON BIaKHOCTH bubmmorexa [IOK
pede https://m.edsoo.ru/ff0a7628
BO3JIyXa
3 Pemienue 3a1au Ha onpeneneHne BIaXKHOCTH
BO3JIyXa
[TpuHIMTIBL paOOTHI TETIJIOBBIX ABUTATENICH.
24 [TapoBas TypOuna. /[Burareiab BHyTPEHHETO

CropaHus




KIIJI renmoBoro aurarens. TenaoBeie

bu6mmoreka [IOK

25 -

JIBUTATEIIN U 3aIlUTa OKPYKAIOIEN CpeIbl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEeHMsI U MPEBPALCHHS SHEPTUU B
TEIUIOBBIX Ipolieccax
[ToaroroBka Kk KOHTPOJIBHOU PabOTE MO TEME

27 "TerioBbie sABICHUS. MI3MeHEeHNE arperaTHbIX bubmorexa HOK

. ' " P https://m.edsoo.ru/ff0a83f2
COCTOSIHHM BeIlecTBa
KonTtponsHast padora o Teme "TemmoBbie
. bubmuorexa [JOK
28 ABJICHMS. MI3MEHEeHMe arperaTHbIX COCTOSTHUN
" https://m.edsoo.ru/ff0a86ae
BEIIIECTBA

29 OnekTpu3anus Tein. J[Ba poja dJIeKTpHUUECKUX
3apsI0B

30 Ypok-uccrnenoBanue "IneKTpu3aIus Tl
WHIYKIUEN U IPU CONTPUKOCHOBEHUHU"

31 B3aumoneiicTBre 3apsKeHHBIX Tell. 3aKOH bubnunoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nose. HanpskeHHOCTh

32 anexTpudeckoro noss. [IpuHuun cynepno3unumn bubmorexa HOK

p N p yrep https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TOJIEH

3 Hocurenu snekTpuyeckux 3apsioB.

DneMeHTapHbIi 3apsa. CTpoeHue aroma

34 [TpoBOTHUKY U AUAIEKTPUKH. 3aKOH COXPaHEHUS bubnmoreka [JOK
3JIEKTPUUECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Peuienue 3a1au Ha IpUMEHEHUE CBOMCTB bubnmoreka [JOK
JJIEKTPUUECKUX 3apsAa0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUI TOK, YCIOBHS €T0

36 cyliecTBOBaHUs. ICTOUHUKY 3IIEKTPUUECKOTO bubmorexa HOK

y ' P https://m.edsoo.ru/ff0a95a4
TOKa
N bu6mmoreka [IOK
37 JIeficTBHS DIIEKTPUYECKOTO TOKA

https://m.edsoo.ru/ff0a96b2




VYpoxk-uccinenosanue "JleiicTBrE JIEKTPUUECKOTO

38 1
110JIs1 HA IPOBOJIHUKU U AUDIEKTPUKHU"
39 DJIEKTPUYECKHI TOK B METAJLJIAX, )KUJIKOCTAX U bubmmoreka [JOK
rasax https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas 1ernb U €€ COCTaBHbIC YaCTH
41 Cwita Toka. JlabopaTtopHas pabora "M3mepenue u 0.5 bubnunoreka [HOK
pEryJIMpoBaHHUE CUIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DJeKTpUUYecKoe HarpsikeHue. BonbTmetp.
42 JlaboparopHas pabota "H3mepenue u 0.5 bubmorexa LHOK
PATOpHAi P P ’ https://m.edsoo.ru/ff0a9e14
pErylupoBaHKUe HAMPSHKEHUS
43 CormnpoTHBiIeHUE MPOBOAHUKA. Y ACIBHOE bubnnoreka [HOK
COIPOTUBJICHUE BEIIECCTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh
44 3JIEKTPUYECKOTO COMPOTUBIIEHUS TPOBOIHUKA OT | bubnunorexa [JOK
€ro JUIMHBI, [UI0IAIU ITONEPEYHOTO CEUYEHHUS U https://m.edsoo.ru/ff0aa738
Martepuana"
45 3aBUCUMOCTD CUJIBI TOKA OT HANPSKEHUsI. 3aKOH bubnunorexa [JOK
OmMa 1151 yyacTka Lenu https://m.edsoo.ru/ff0aa44a
JlaGopaTtophast pabota "HccnenoBanue
46 3aBHCUMOCTH CHJIBI TOKA, UIYILETO YEpe3 | bubnuotexa [JOK
pE3UCTOpP, OT CONPOTUBJIEHUS pE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pesucrope”
47 [TocnenoBarensHOE M MApATIICIIBHOE COSTMHEHUS
MIPOBOTHUKOB
JlaboparopHas pabota "IIpoBepka npaBuina
48 CJI0’KEHU S HANPSHKEHUN MPHU MOCIEI0BATEIBHOM 1 bubmmorexa [TOK
P p " A https://m.edsoo.ru/ff0aaaS8
COCTMHEHHH JIBYX PE3UCTOPOB
JlaGopatopHas pabota "IIpoBepka npaBuia s
bubmuorexa [JOK
49 CUJIBI TOKA [P NapAJICIIBHOM COEAUHEHUN 1

pe3ucTopoB”

https://m.edsoo.ru/ffOaadle




50 Pemienue 3anau Ha npumMeHeHue 3akoHa Oma s bu6mmoreka [IOK
pa3IUYHOrO COEIMHEHUS IIPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOUTHOCTB AJIEKTPUYECKOTO TOKA. 3aKOH bubmmoreka [JOK
[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
57 JlaboparopHuas pabota "Onpenenenue paboTs U | bubnunoreka [JOK
MOIIIHOCTH 3JEKTPUUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpUUecKUe ey 1 MoTpeouTenn
53 JIEKTPUYECKOI dHEpruu B ObITY. KopoTkoe bubmmorexa [TOK
p p y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[TonroroBka K KOHTPOJIBHOU paboOTE MO TeMe
54 "DnekTpuuecKue 3apsaabl. 3apsHKEHHbIE Tena U UX bubnnoreka [JOK
B3aUMOJIeUCTBUS. [10CTOSIHHBIN AEKTpUUECKUI https://m.edsoo.ru/ff0abd2c
TOK"
KonTponbhas pabota no Teme "DieKkTpuueckue
55 3apsaabl. 3apspDKEHHBIE Tela U UX B3aUMOJIEHCTBHUS bubnmorera [TOK
AL pv . . ' https://m.edsoo.ru/ff0abea8
IToCTOSIHHBIN 3EKTPUUYECKUN TOK
56 IlocTossTHHBIC MAarHUTHI, MX B3aUMOICHCTBIE
57 VYpok-uccnenosanue "M3yyenue nonaeu | bubnunorexa [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
53 MarnuTtHoe none. MarauTHoe 1ose 3eMJju U ero bubnuotexa [JOK
3HAUYCHHE JIJIs1 KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OneiT Opcrena. MarautHoe nose
bubmuorexa [JOK
59 AJIEKTPUIECKOTO TOKa MarHuTHOE IMOJIe KaTyIIKH
https://m.edsoo.ru/ff0ac1d2
C TOKOM
[IpuMeHeHne 3eKTPOMarHuTOB B TEXHUKE.
" . bubmuorexa [JOK
60 JlaGopaTtopHast pabora "M3yueHnue aeicTBUs 0.5
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJIS Ha MTPOBOJIHUK C TOKOM
DNEKTPOABUTATEINb IOCTOSTHHOTO TOKA.
. bubnmoreka [JOK
61 Hcnonp3oBanue 3I€KTpOABUTATENICH B

TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

https://m.edsoo.ru/ff0ac86¢




JlaGopaTtopHnas padora "KoHcTpynpoBanue u
U3ydeHue padoThl dNIeKTpoaBUTaTess"

OnbiThl Papajes. 3aKOH JIEKTPOMarHuTHOM

62 uaaykiuu. [Ipasuno Jlenna I
Onekrporerepatop. CriocoObl OTydeHUs
63 ANEKTPUUECKON SHEPTUU. DINEKTPOCTAHIIMH HA 1
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH
64 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME 1
"DJIeKTpUUECKNE U MATHUTHBIC SIBIICHUS"
65 KonTponbhas pabota nmo Teme "DiekTpuueckue u 1 bubnuorexa [JOK
MarHuTHBbIE SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PeseprHblit ypok. PaboTta ¢ Tekctamu 1o Teme | bubnnorexa [HOK
"TemnsoBbie ABICHUS" https://m.edsoo.ru/ffOaccSe
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme | bubnuoreka [IOK
"TTocTOSIHHBIN ANEKTpUYECKUI TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme 1
"MarHuTHbI€ SIBICHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5




9 KUIIACC

KosmnuectBo yacos DJIEeKTPOHHbIE
Ne Hara
Tema ypoka Kontpoabnbsie IlpakTuueckue uugposbie
n/n Bceero U3YYEeHUS
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypcbl
1 Mexanudeckoe IBMXeHrne. MarepualibHasi TOUKa 1
) Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuorexa [JOK
MEXaHUYECKOIr'0 IBUKECHUSA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPSMOJIMHENHOE ABUKEHHUE 1 bubmorexa HOK
p P A https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe psIMOJIMHENHOE IBUKEHHUE. 1
Cpenusis 1 MTHOBEHHAsI CKOPOCTh
5 [IpsiMonrHENHOE paBHOYCKOPEHHOE IBUKEHHUE. 1 bubnuorexa [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKopOoCTh IPSMOJIMHEMHOTO PABHOYCKOPEHHOTO |
nsuxenus. ['paduk ckopoctu
JIaGopartopHas pabota "OnpezneneHne yCKOpeHUs
7 Tena Ipy PaBHOYCKOPEHHOM JBHXKEHUM 110 1 1 bubmorexa HOK
P Il yexop " A https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TIJIOCKOCTH
8 CBoboanoe nagenue tei. OneiTel [anunes 1
PaBHOMepHOE nBHXKEHUE 110 OKPYKHOCTH. [lepnon
9 ¥ yacToTa oOpamenus. JInneiinasa u yriiosas 1 bubmmorera [IOK
p ' 4 https://m.edsoo.ru/ff0ac176
CKOPOCTH
10 LeHTpocTpeMUTENBHOE YCKOPEHHE 1
bubmuorexa [JOK
11 ITepBoiii 3akoH HetoToHa. BekTop cuibl 1
p p https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTtona. PaBHonelicTByrOILas ] bubnnorexka [JOK
cuia https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon Herotona. Cynepno3uiius Cui 1 bubmunorexa [JOK




https://m.edsoo.ru/ff0ae982

14 Pemenue 3aga4 Ha NpUMEHEHUE 3aKOHOB bubnnoreka [HOK
Hprorona https://m.edsoo.ru/ffO0aebb6e
5 Cumaympyrocmn. Saxon [yxa D
16 Pemenue 3agau no reme «Cuja ynpyroctu»
17 Jlaboparopras pabota «OnpeneneHne KeCTKOCTH bubmmoreka [JOK
IIPY>KHUHBID» https://m.edsoo.ru/ff0aee28
bubnnoreka [JOK
18 Citna Tpeis https://m.edsogru/fanWSS
19 Pemenue 3amau no reme «Cuiia TpeHUs» bubmmorexa LHOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparopuas pabota "Onpenencaue bubnnoreka [JOK
KO3 (PUIIEeHTA TPEHUS CKOJIBLXKCHUS" https://m.edsoo.ru/ff0af8be
71 Pemenue 3agau nmo reme "3akonsl HetoToHa. Crita bubmuorexa [JOK
ynpyroctu. Cuia Tpenus" https://m.edsoo.ru/ff0afb8e
” Cuiia TSXKeCTU ¥ 3aKOH BCEMUPHOTO TATOTEHUSI. bubnuotexa [JOK
YckopeHue cBOOOAHOTO MaACHUS https://m.edsoo.ru/ff0af044
VYpok-koupepenius "JIBuKeHUE TEJI BOKPYT
23 rpaBuTanmoHHoro neHrpa (ConHedHas cucrema).
lanaxktukn"
24 Pemrenue 3amau no reme "Cuiia TSKECTU U 3aKOH bubnmoreka [JOK
BCEMUPHOTO TSITOTCHUS" https://m.edsoo.ru/ff0af5f8
)5 IIepBas kocMuueckast CKopocTs. HeBecomocTs u bubnnorexka [JOK
Ieperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue marepuanbHON TOUKU. AOCOITIOTHO
26 TBEpAOE Teslo. PaBHOBECHE TBEPOTO TENa € bubmmorexa LOK
. . https://m.edsoo.ru/ffO0afe36
3aKpEIUIEHHOW OChIO BPAILICHUS
27 MowmeHnT cuibl. LleHTp TskecTn




Pemenue 3agad no reme "MomeHT cuibl. LleHTp

bu6mmoreka [IOK

28 TspKecTr" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJBHOM paboTe MO TeEMe
29 "Mexannueckoe nBKeHne. B3anmonencTeue buGnnorexa LIOK
" https://m.edsoo.ru/ff0b0408
Ten
30 KonTponpHas padora o Teme "MexaHU4ecKoe bubnmoreka [JOK
nBrokenne. Bsaumonetictsue ten" https://m.edsoo.ru/ff0b06ec
Nmnynec Tena. Umnynbe cuiibl. 3aKoH
31 COXpaHEHUs UMITYJIbCa. YTIPYrO€ U HEyIIpyroe bubmmorexa LHOK
. https://m.edsoo.ru/ffOb07fa
B3aUMO/ICIICTBUE
1 Pemenue 3agayd nmo reme "3akoH COXpaHEHUS bubmuorexa [JOK
uMmIyibca' https://m.edsoo.ru/ff0b096¢
3 VYpoxk-koHpepenuus "PeakTHBHOE ABIKEHHE B
MPpUPOAE U TEXHUKE"
bu6mmoreka [IOK
34 Mexanunyeckasi paboTa U MOIITHOCTh hitps+//m.cdsoo.ru/f0b0as4
35 PaboTa cuiibl TSKECTH, CHITBI YIIPYTOCTH U CHITBI bubnunorexa [JOK
TpeHUs https://m.edsoo.ru/ffOb0db8
Jlaboparopnas pabota «Onpenenenue paboThI
36 CWJIBI TPEHUS TP PABHOMEPHOM JIBUKEHUU TEJIA
10 TOPU30HTAJIBHOM MOBEPXHOCTH
37 Cs3b dHepruu u padoTel. [loTeHIManbHas
SHEPTUst
18 Kunernueckas sneprus. Teopema 0 KHHETHYECKON bubmuorexa [JOK
DHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI DHEPTUU B MEXAHUKE
40 JlaGopatopHnas pabota «3yueHue 3akoHa bubnnorexka [JOK
COXpaHEHUS DHEPT U https://m.edsoo.ru/ffOb12fe
41 KonebaTenpHOE TBMYKEHNE U €r0 XapaKTEPUCTHKU bubmuorexa [JOK




https://m.edsoo.ru/ffOb1858

3aryxatomue KojiebaHus. Beinyk1eHHbIE

bu6mmoreka [IOK

42
KoJjiebanusi. Pesonanc https://m.edsoo.ru/ff0b20£0
43 MaremaTuuecKuii U NPy KUHHBIA MAsITHUKH
VYpok-uccienoBanue «3aBUCUMOCTh NIEPHOJIA
44 KOJIeOaHUM OT KECTKOCTHU MPY>KUHBI U MacChl bubmmorexa [OK
24 https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpateHre sHEPrun Ipyu MEXaHUYECKUX
KOJICOaHUIX
46 JlaboparopHas padota «OnpeseneHne 4acToThl U bubnuorexa [JOK
nepuoja KolebaHuii mpyKMHHOTO MasiTHUKA» https://m.edsoo.ru/ffOblaec
Jlaboparopnas padota «I[IpoBepka HE3aBUCUMOCTH
47 nepuo/ia KojiebaHui rpy3a, MOJABEIICHHOTO K bubmorexa LHOK
P rpy3a, https://m.edsoo.ru/ff0b197a
HUTHU, OT MacChl TPy3a»
43 Mexaandeckne BOTHBI. CBOWCTBA MEXaHHUIECKUX bubmuorexa [JOK
BOJIH. [Ipo0sibHBIE M TOTIEPEYHBIE BOJIHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-koHpepeHus "MexaHndeckue BOJTHBI B
TBEpOM Tene. CelicMuueckre BOIHBI"
50 3ByK. PacripocTpanenue u oTpakeHHue 3ByKa
51 VYpok-uccnenoBanue "Habnronenne 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTUUYECKUN
pe30HaHC
53 VYpok-koupepenius "YiapTpa3Byk U HHGPaA3BYK B bubnmoreka [JOK
MIpUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOIBHOU paboTE MO TeEMe
54 "3akoHbBI COXpaHeHus. MexaHndeckue KoleOaHus bubmmorexa [IOK
y p ) https://m.edsoo.ru/ff0b25f0
Y BOJIHBI
55 KonrtponsHas pabora no reme "3aKoHbI




COXpPaHCHUA. Mexanndyeckue KojieOanus U BOJHBI'

56 DIEeKTPOMArHuTHOE IoJie. DJIEKTPOMAarHUTHbIE bubnmoreka [JOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-koupepennus "llIkana 371€KTpOMarHUTHBIX
bubmuoreka [JOK
58 BOJIH. Mlcri01b30BaHKE 3JIEKTPOMArHUTHBIX BOJTH
. " https://m.edsoo.ru/ff0b2fe6
JUISL COTOBOM CBSI3U
VYpok-uccnenoanue "M3yuenne cBoiicTB
59 ANEKTPOMATrHUTHBIX BOJIH C TIOMOIIIBIO bubmmorexa LOK
P " https://m.edsoo.ru/ffOb2c6c
MOOWIBHOTO TellehoHa
60 Pemrenue 3amau Ha onpeeneHne 4acTOTh U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DnekTpoMarauTHas npupoza ceera. CKOpocTb bubnnoreka [JOK
ceera. BonHOBBIE CBONCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsaMonuneitHoe
62 acnpocTpaHeHue cBera. 3atMeHus ConHLa u bubmmorexa [OK
pactipoctp ‘ https://m.edsoo.n/ff0b3658
Jlynbl
63 3akoH oTpakeHus cBeTa. 3epkana. Pemenne 3agau bubnuotexa [JOK
Ha NPUMEHEHHUE 3aKOHA OTPAXKEHUS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenominenue cBeta. 3aKOH MPEIOMIICHHUS CBETA bubmmorexa [TOK
P ’ p https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonbs3oBanme MOTHOTO BHYTPEHHETO bubmmorexa [TOK
y1p https://m.edsoo.ru/ff0b3c5c
OTpPaXE€HHUS B ONTHYECKUX CBETOBOIAX
Jlaboparopnas pabota "HccrnenoBanue
66 3aBUCMMOCTH yIJia MPEJOMIIEHHS CBETOBOTO JIyda
OT yTJIa TIaJICHUs Ha TPaHUIle "BO3TyX-CTEeKIO""
67 Ypok-koHpepeHnus "Micnoas30BaHUE TOTHOTO

BHYTPEHHETO OTPAKEHHUSI: CBETOBOJIBI,




ONTUKOBOJIOKOHHAS CBSI3bL"

68 JInnzel. OnTHYeckas cuia JIMH3bI bubmmorexa LIOK
’ https://m.edsoo.ru/ff0b3f2¢
bu6mmoreka [IOK
69 [TocTpoenue n3o0paxeHui B TMH3aX
P P https://m.edsoo.ru/ff0b444a
JlabopaTtopHas padora "Onpenenenue GOKyCHOTO
70 ACCTOSIHUS U ONTUYECKOM CUJIBI cOOMparoIen bubmmorexa [TOK
P " paromt https://m.edsoo.ru/ff0b4206
JIMH3bI
71 Ypok-koHpepenmus "OnTuieckre TMH30BbIC bubnuorexa [JOK
npuoops!" https://m.edsoo.ru/ffOcOa7e
bu6mmoreka [IOK
72 I'na3 kax ontuyeckas cucreMa. 3peHue
P https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenmus "Jledextsr 3penus. Kak
COXPaHUTH 3peHue"
Pasnoxxenue 6enoro csera B criekTp. OMBITHI
74 Hrrotona. CnoxxeHue crieKTpaabHbIX 1IBETOB bubmmorexa [JOK
) p I ) https://m.edsoo.ru/ff0cOf4c
Jucnepcus ceera
JlaGopatopnas padota "OnbITH O PA3I0KEHHIO
75 0enoro cBeTa B CIIEKTP M BOCIPHUITHIO IIBETA bubnunoreka [JOK
MIPEeIMETOB MPHU UX HAOIIOIEHUHU Yepe3 I[BETOBBIC https://m.edsoo.ru/ff0cOe2a
¢unabTpe"
76 VYpok-npakTukyM "BoiHOBBIE CBOMCTBA CBETA:
nucnepcust, nHTephepeHnns u Audpaxmus’"
77 OmneiTel Pe3epdopna u mraneTapHast MOJEb bubmuorexa [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 IToctynartel bopa. Moneins aroma bopa
Hcnyckanue u MOMIOIEHUE CBETa AaTOMOM. bubnnorexka [JOK
79 .
KBantsl. JInneiyaTebie criekTpsl https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukyMm "HabnrogeHue ciekTpoB bubmunorexa [JOK




ucnyckanus" https://m.edsoo.ru/ff0c1550

81 PannoakTUBHOCTE U €€ BUIBI buGnnorexa LIOK

https://m.edsoo.ru/ff0c1672

82 Ctpoenue atomHoro sapa. Hykionnas mozaenb bubmorexa HOK

https://m.edsoo.ru/ffOc18ac

83 PanuoaktuBHbIC npeBpanieHus. Mzoromns bubmmnorexa [IOK

https://m.edsoo.ru/ffOclal4

24 Pemenne 3agau o teme: "PagnoakTUBHEIC bubmuorexa [JOK
npeBpatieHus " https://m.edsoo.ru/ff0c1b4a

85 [lepuon nonypacnana

26 Ypok-koHpepeHus "PagroakTHBHBIE H3TYICHHUS bubnnoreka [JOK
B IIPUPOJIC, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

g7 SAnepHble peakunuu. 3aKOHbI COXPAHEHHS bubnnoreka [JOK
3apsiI0BOTO U MacCOBOI'0 YHCET https://m.edsoo.ru/ff0c1c58

28 DHeprus cBA3M aTOMHBIX sijiep. CBsA3b Macchl U bubnnorexka [JOK
DHEPruu https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3anay no teme "SAnepusie peakuun”

90 Peakuuu cunresa u nenenus saep. Mcrounnku bu6mmoreka [IOK
sHeprun CoJiHLIA U 3BE3] https://m.edsoo.ru/ffOc1e88
VYpok-koHpepennus "AnepHas sHepreTuka.

91 JleicTBUS paguOAKTUBHBIX U3yYE€HUN HA KUBBIE
OpraHu3MbI"

[ToaroroBka K KOHTPOILHOM paboTe MO TEME
92 "DJIEKTPOMarHuTHOE MOJIE. DJIEKTPOMArHUTHBIE bubmmorexa LIOK
https://m.edsoo.ru/ff0c223e
BOJTHBI. KBaHTOBEIC SIBJICHUSA"
KonTponbHas pabota mo Teme

93 "DIEKTPOMarHUTHOE OJI€. DJIEKTPOMATrHUTHBIE
BOJIHBI. KBaHTOBBIE sIBJIEHUS"

94 [ToBTOpenue, 0606menue. Jlaboparopasie paboThI bubnmoreka [JOK




1o Kypcy "Bzaumopeiicreue ten"

[ToBTropenue, o6o0meHne. Penienne pacueTHbIX U

https://m.edsoo.ru/ff0c245a

bubmuoreka [JOK

95 Ka4eCTBEHHBIX 3a71a4 110 TeMme "TemnmoBble 1
. https://m.edsoo.ru/ff0c2572
MIPOLIECCHI
[ToBTrOopenue, o0o0meHne. Penienne pacueTHBIX U
" bubmuoreka [JOK
96 KauecTBeHHBIX 3a71a4 no Teme "KIIJ] TernnoBbix 1
on https://m.edsoo.ru/ff0c2a22
JBUTaTENeH
[ToBTrOopenue, o0o0meHne. Penienne pacueTHbIX U
" bubnuoreka [IOK
97 KadyeCcTBeHHBIX 3a/1a4 1o tTeme "KI1J] 1
" https://m.edsoo.ru/ff0c2b30
ANEKTPOYCTAaHOBOK
08 [ToBTOpenue, o6o0meHue. JlaboparopHbie pabOThI 1 | bubnnoreka [JOK
1o kypcy "CseroBsle siBieHus" https://m.edsoo.ru/ff0c2¢52
99 [ToBTropenue, o600menue. Pabora ¢ TekcTamu 1o | bubnnorexa [HOK
TeMe "3aKOHbI COXpaHEHHs B MeXaHHuKe" https://m.edsoo.ru/ffO0c2d6a
100 [ToBTOpenue, 06061menune. Pabota ¢ Tekctamu no | bubnuoreka [IOK
teme "Konebanus u BOJHBI" https://m.edsoo.ru/ff0c2e82
101 IToBTrOopenue, o6o0meHue. Pabora ¢ TekcTamu 1o 1 bubnuoreka [IOK
teme "CBeToBbIC ABICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o600menue. Pabora ¢ Tekctamu 1o |
teme "KBaHTOBas U syiepHas ¢pusuka'
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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