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IHHOACHUTEJBHASA 3AIINCKA

[IporpamMma o ¢usrke Ha ypOBHE OCHOBHOTO 00IIIEr0 00pa30BaHus COCTaBJICHA Ha
OCHOBE TOJOXEHUN W TpeboBaHMII K pe3yabTaTaM OCBOCHHS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3oBaTesibHOM mporpammel, npeacTtaBieHHbix B PI'OC OO0, a takxe
yuéroM (enepanbHOi paboueit mporpammbl BocnuTanus U KoHuenuuu npenoaaBaHus
yaeOHOoro mpeaMmera « Du3nuKay.

Copepkanue mporpaMmbl 10  (pU3MKEe HampaBlieHO Ha (opmHupoBaHHE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH OOYYaIOIIUXCSl U OPTaHU3AINIO U3yYeHUS (PU3UKU
Ha JIeATeNbHOCTHOM OcHOBe. B mporpamme mo ¢u3NKe YYUTHIBAIOTCS BO3MOXKHOCTH
yueOHOoro mnpeamera B peanuzauuud TpedoBanuid OI'OC OOO k mIaHUPYyEeMBIM
JUYHOCTHBIM M METANpPEIMETHBIM PE3yJIbTaTaM OO0Yy4YEHHUs, a TaKKe MEXIPEIMETHbIE
CBA3M E€CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOIO OOILEro
o0Opa3oBaHUs.

[Iporpamma 1o ¢u3uke ycTaHaBIMBAET paclpeiesieHne yueOHOro Marepuaia Io
rojam o0yueHus (Mo Ki1accam), peasiaraeT NpUMEpHYIO IOCIIE10BaTEIbHOCTh U3YUECHHUSI
TE€M, OCHOBAaHHYIO Ha JIOTHUKE Pa3BUTHS MIPEIMETHOIO COJAEPKAHMS U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yUarOIINUXCS.

[IporpamMma no ¢u3suke pa3paboTaHa C IEJIbI0 OKa3aHUS METOJUYECKON MOMOLIH
YUUTENIO B CO3/IaHUU pabouell IporpaMMsl [0 y4eOHOMY IIPEIMETY.

®u3nka SBIAETCS CHUCTEMOOOPA3YIOMIMM JUIsl €CTECTBEHHO-HAYUYHBIX YYEOHBIX
MPEAMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI Jie)KaT B OCHOBE IPOLIECCOB U SIBJICHUH,
M3y4yaeMbIX XUMHUEU, Ouosioruer, actpoHomued u ¢usuyeckoil reorpadueid, BHOCUT
BKJIAJl B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa, TPEHOCTaBIsieT HauboJiee SCHbBIE
oOpa3ipl MPUMEHEHHMs] HAYYHOIO METOoJla MO3HAHHUS, TO €CTh CHoco0a MOJIydeHHUs
JOCTOBEPHBIX 3HAHUI O MUDE.

Onna w3 riaBHBIX 3a7a4  (PU3WYECKOTO O0Opa3oBaHMs B CTPYKType OOIIero
o0Opa30BaHMsI COCTOUT B POPMUPOBAHUN €CTECTBEHHO-HAYUYHON I'PaMOTHOCTH M HHTEpECca
K HayKe y OOy4aroIuxcs.

N3yuenne ¢us3nku Ha 6a30BOM ypOBHE NPEIOJAraeT OBJIAJCHHE CIEAYIOLIMMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHUS;

e UHTEPHPETUPOBATH JAHHBIE M HCIIOJIB30BaTh HAy4YHbIE JOKa3aTEIbCTBA
JUTSI TIOJTyY€HUS BHIBOJIOB.

enu u3ydyeHus Gu3NKU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus ONpeeICHBI
B Konnenmuu npenonaBanus yueOHoro mnpeamera «®Pusnka» B 00pa3oBaTEIbHBIX
OpraHu3auax Pocculickon Oenepanuu, peAU3YIOLINX OCHOBHbIE
oOmieoOpa3oBareibHble  MPOrpaMMBbl,  yTBepkAEHHOW  pemeHueM  Komeruu



MunuctepcTBa npocsenienust Poccutickoit denepanmu (mpotokon ot 3 aexadps 2019 r.
Ne T1K-48H).

ey uzyyenus: pusuKu:

e TMpPHOOpPETEHUE UHTEPECa U CTPEMIICHHUS 00YYaIONINXCA K HAYYHOMY HM3YYCHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE MPEJCTAaBICHUH O HAYYHOM METOJE MO3HAHWS U (PopMUpOBaHHE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;

e (opMHpoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjabTaTa HU3y4EHHUS OCHOB
CTPOCHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DM3HUKU;

e (opMupoBaHuE TPEACTABICHHA O PO (PUNKU TSI PA3BUTHSA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE MPEACTABICHUIN O BO3MOXHBIX cdepax Oyayiien nmpodeccruoHaaIbHOM
NEATEIbHOCTU, CBSI3aHHOU ¢ (DM3UKOMU, OATOTOBKA K JAJIbHEHIIIEMY O00yUECHUIO
B 9TOM HaIpaBJICHUHU.

JlocTikeHre 3TUX 1eJIel MporpamMMbl MO (PU3MKE HA YPOBHE OCHOBHOI'O OOIIETO

o0Opa3oBaHUs 0OECIICUMBAETCS PEIICHUEM CIEAYIONMINX 3a4aY:

e MpuOOpeTeHrEe 3HAHUU O JUCKPETHOM CTPOCHHH BEIIECTBA, 0 MEXAaHUYECKHUX,
TETUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMPUOOpPETEHHE YMEHHUH OMNUCHIBATH U OOBACHITHL (DU3NUYECKUE SIBICHUS C
UCIIOJIb30BaHUEM IMOJTYUYECHHbBIX 3HAHUM;

e OCBOEHHUE METOJOB PEIICHUS MTPOCTEHIINX PACUETHBIX 3a]1a4 C UCIIOIb30BAHUEM
bu3uYecKnX Mojieiel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/aY;

e pa3BUTHE YMEHUU HAOIIOAATh TPUPOJHBIC SIBJICHUS W BBINOJHATH OIBITHI,
nabopatopHble  pabOTBl W DKCHEPUMEHTAJIbHBIE  HUCCIAEJOBAaHUS  C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

e oOcCBOeHHE TpuUEMOB paboThl ¢ wuHPOpMaIMell (QU3NYECKOr0 COACpPIKAHUS,
BKJIIOYass WHGOpPMALUI0 O COBPEMEHHBIX JOCTHMIXKEHUSIX (DU3UKH, aHAIU3 U
KpPUTHYECKOE OIlEeHUBaHUE WH(popMaINy;

e 3HAKOMCTBO cO cdepamu MpoheCcCHOHANBHON IESTEIBHOCTH, CBSI3AHHBIMHU C
bU3HKON, 1 COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAaHHBIMH Ha JOCTHMIKEHUSX
bu3nUecKoi HayKHu.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETO
obOpazoBaHus oTBoAUTCA 238 yacoB: B 7 ki1acce — 68 yacoB (2 yaca B HeJIeN0), B 8 Kiiacce
— 68 yacoB (2 uvaca B Hegeno), B 9 wimacce — 102 uaca (3 yaca B Henemro).

[Ipensiaraemelil B mporpamme 1o pu3uke nepeyeHb 1ad0paToOpHbIX pabOT U OMBITOB
HOCHT pEKOMEHJATEIbHBIA  XapakTep, y4YuUTeNnb JelaeT BBIOOp MPOBEACHUSA
7a0opaTOpHBIX pabOT H OMBITOB C YYETOM HMHAMBUAYAIbHBIX OCOOCHHOCTEH
oOyyaromuxcs, CHUCKAa OSKCHEPHMEHTANbHBIX 3aJlaHull, MpeajaraeMblx B paMKax
OCHOBHOI'0 TOCYJJAPCTBEHHOTO 3K3aMeHa Mo (pu3uke.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUHU OKPY:KA0ILEr0 MUpa.

®uszuka — Hayka o mnpupone. fABneHus npupoapl. PUHYECKHUE SBIICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHbL. H3Mepenune Qu3nuyeckux BenuuynH. DU3NYECKUE
npubopsl. [lorpentHocts u3mMepenuit. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPO.Y.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBH)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HabOmogaemMoro apiieHus. Onucanue GU3NUEecKUX SBJICHUH ¢ TOMOIIBIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUSL.
2. Dusnueckue MpuOOPsl U MPoLEaypa NPAMBIX U3MEPEHUI aHAJIOTOBBIM H
U (POBBIM TPUOOPOM.
Jlabopamopnwie pabomul u onvimaol.
1. OmpeneneHne LEHbI I€IEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOOpa.
2. H3mepenue pacCTOsTHUN.
3. H3mepenue o0bEéMa )KUAKOCTH U TBEPJOTO TEA.
4. OmnpeneneHue pasMepoB MAIbIX TEN.
5. M3mepenue temmeparypsl HpU MOMOIIM >KMIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPBHI.

6. IIpoBeneHue uccnenoBaHus MO NMPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, yeM OOJIblle BhICOTA
IIyCKa.

Pasznen 2. IlepBoHavajibHbIe CBeCHUS 0 CTPOEHNH BelleCTBA.

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

JIBrxkeHne wuactuil BemiecTBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacCTHL[ C
Temriepatypoil. bpoyHoBckoe mBuxenue, nuddys3us. BzammoneiicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHpIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGnronenue 6poyHOBCKOTO JBUKECHHUS.



2. HabGmonenue nuddyzuu.
3. HaOmionenue — siBneHud,  OOBSACHAIOMIMXCA  MPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuwie pabomul u onvimol.

1. OneHka JuMaMeTpa aroMa METOJOM psiioB  (C  HUCIOJIb30BaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO IPUTSKEHHUSL.
Pa3nea 3. /IBuskeHue 1 B3aUMOJAECTBHE TeJl.
Mexannueckoe JBH>KEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBMKEHHUH. Pacuér mytu u
BPEMEHU JBUKEHHUSI.
SlBnenue wHepnuu. 3aKOH HWHEpUUH. B3amMoneincTBue Ten Kak MNpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BeleCTBa.
Cuila Kak XapakTepucTHUKa B3auMojaeicTBUs Tesl. Cuila ynpyrocTd W 3aKOH
['yka. MI3MepeHune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHUS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. HeBecomocts. Crioxenne
CUJI, HAMPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B IPUPOE U TEXHUKE.
Hemoncmpauuu.
1. HaGmroaeHue MexaHU4eCKOTO ABUXKECHHUS Tea.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HaOmroneHue u3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TETI.
5. CpaBHEHHE MaccC IO B3aUMOJICHCTBUIO TE.
6. CrnoxeHue CuJj, HalpaBJIEHHBIX MO OJHOM MPSIMOIA.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOrO JABUXKEHUS (IIapuKa B )KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenenue CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM ILIapuKa o
HAaKJIOHHOM IIOCKOCTH.
OmnpeneneHue mI0THOCTH TBEPAOTO Tea.

4. OmbBITHI, NEMOHCTPHUPYIOIINE 3aBUCUMOCTH pacTsDKeHHs (nedopmariun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEMN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra30B.



JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEIUYECHUS JaBiieHud. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmeparyphl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTIMU U raszamu. 3akoH Ilackans. [IHeBMatnueckue
MaIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTH OT TiayOuHBI. [mapocraTudeckuit
napanokc. Coobuaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

AtMochepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3yIIHOM 000siouku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JaBJICHUS. 3aBUCHMOCTh aTMOC(EpPHOTO JAaBIEHUS OT BBHICOTHI HaJl yPOBHEM MOPAI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jlemoncmpayuu.
3aBUCUMOCTbD JABJICHMS ra3a OT TEMIIEPATYpPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.
Coobmiaromuecs cocyabl.
['mapaBauyueckuit mpecc.
[IposiBienue necTBrsl aTMOC(PEPHOTO JABICHUS.
3aBUCUMOCTH BBITAJIKMBAIOIIEH CUJIBI OT 00BEMA MOTPYKEHHOM YacTu Tea
Y TUIOTHOCTH >KUIKOCTH.
PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOMW KUIKOCTH.
8. YCJOBHE IUIaBaHUS TEJI: TIJIABAHUE WIIH MTOTPYKEHUE TEJl B 3aBUCUMOCTHU OT
COOTHOIIIEHHMSI INIOTHOCTEN TeJa U KUJIKOCTH.
Jlabopamopuwie pabomul u onvimel.
1. HccnepgoBaHue 3aBUCMMOCTH Beca Tela B BOAE OT 00bEMa MOTPYKEHHOU B
KUJKOCTh YaCTH TeJa.
2. OmpeneneHue  BBITAJIKHUBAIOIICH CWIbL, JEHUCTBYIOIIEH Ha  TeEJo,
IIOIPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI, AEMCTBYIOIIEH Ha TEIO
B JKUJIKOCTH, OT MACChl TeJa.
4. OnpIThl, AEMOHCTPUPYIOIIME 3aBHCUMOCTH BBITAJIKHUBAIOLIECH CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00bEMA MOTPYKEHHOHN B )KUIKOCTh
YacTH TeJla U OT IJIOTHOCTHU KUIAKOCTH.
5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKU U
OIIpElEIIEHUE €€ IPy30HOABEMHOCTH.

Paznea 5. PaGoTra nu MOIHOCTB. JHepPrus.

Mexanunueckas pabota. MOIIHOCTbD.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [IpumeHeHue npaBuiia paBHOBECHs phluara K 0J10Ky. «30J10TO€
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npaBuio» Mexanuku. KITJ[ mpocteix Mexanu3moB. [IpocTeie MexaHU3MbI B OBITY U
TEXHHUKE.

Mexannueckass dHeprus. KuHeTmyeckas W TNOTEHUUAJIbBHAS DHEPTHS.
[IpeBpaliieHrie 0JTHOTO BU/Ia MEXAHUYECKOW 3HEPTUH B JIPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

1. Omnpenenenue paboThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHKEHUU TEJa I10

TOPU30HTATIBLHON NOBEPXHOCTH.
2. HccnepoBaHue yCiOBUM paBHOBECHS pblyara.
3. Hamepenue KIIJl HakTOHHOM TIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKON YHEPTUH.
8 KVIACC

Pa3znes 6. TeruioBbie iBJICHUA.

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNBITHI, MOATBEPKIAOIINE
OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-KUHETUUYECKOU TEOPUH.

Monenu TBEPAOro, JKHUJIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObSCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUN MOJIEKYISPHO--KHHETUYECKON TEOPUHU.
CmaunBaHNE U KallWJUISIPHBIE SIBJICHUS. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buyrpennss sHeprus. CrnocoObl HW3MEHEHHS BHYTpPEHHEH OJHEpPruu:
TeIIonepeaaya u CopepiieHue padotsl. Buabl Terionepeaaun: TemIONpPOBOHOCTD,
KOHBEKIIHS, U3IIyYEHHE.

KonudectBo TemoTsl. YaenbpHas TEMJIOEMKOCThH BelIECTBA. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAsA TEIJIOTa IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kumnenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(epHOro
JTaBJICHHSI.

BrnaxHocTts Bo31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TeraoBbix aBurarenei KIIJ[ temmoBoro aBuratesns.
TerioBbie ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILECHHS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpauuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.
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HaGmonenne nuddysuu.

Habmtoienue siBleHU CMaYMBaHUSI U KaWJUIAPHBIX SBJICHHIA.
HabmroieHue TemmoBoro pacumpeHust Tedl.

V3meHenne naBieHWS Ta3a MPU U3MEHEHHH O00bhEMa M HArPEBaHWH WIIN
OXJIKICHUH.

[TpaBuiia u3MepeHus TEMITEPaTyPHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEIIECTB.

. Habmroienue kunenus.

. HabmoieHue nocTossHCTBa TEMIEpaTyphl PH IJIaBJIECHUH.
13.

Moeny TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM UJIM caxapa.
OneIThl MO0 HAOIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE IIIPUILA.

OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTH [IaBJICHHUS BO3yXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEMHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOU TPYOKE OT TeMIEPaTyphl.

HaOnronenne wu3MEHEHHs BHYTPEHHEH OSHEpPruu Tejla B pe3yJibTare
TEIJIonepeayr U padoThl BHEITHUX CUJI.

HccnenoBanue sBJICHHUS TEIJIOOOMEHA TPH CMEIIMBAHUHM XOJIOJAHOW U
ropsityei BOJIBI.

OnpeneneHne  KOJAYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IpHU
TEIMJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

Omnpenenenue ynelbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIapeHusl.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHON TEMIOTHI NIJIaBJICHUS JIb/IA.

Pazgen 7. JaekTpudyecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX  Tenl.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJ OT BEIMYMHBI 3apsIIOB U PACCTOSHUS MEXTY TEJIaMH ).

Onekrpuyeckoe mnosie. Hanpsxk€HHOCTH 3yekTpudeckoro mnosis. IlpuHnmn
CYNEPHO3ULIUN IIEKTPUUECKUX OJIEHN (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUAN 3apsi.
Crpoenne aroma. IIpOBOJHHMKM W JOUABNEKTPUKU. 3aKOH  COXPaHEHUs
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

OnekTpuyeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
IS ydacTka nenu. [locnegoBarenbHoE U MapauieIbHOE COETMHEHNE MPOBOIHUKOB.

PaGota W MOIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxkoyms—JIeHia.
DnekTpudecKre 1enu U NOTpeOUuTeIN dIEKTpUIecKoil sHeprun B 0biTy. KopoTkoe
3aMbIKaHUE.

[TocTtostHHBIE MarHuTHL. B3anmoaencTBUE MOCTOSHHBIX MATHUTOB. MarHuTHOE
noje. MarautHoe moJsie 3eMJIM M €ro 3HadyeHue s Ku3Hu Ha 3emuie. OnbIT
Opcrena. MarHuTHOE MOJI€ NEKTPUUYECKOro ToKa. [IpuMeHeHne 3J1IeKTpOMarHuToB
B TEXHUKE. J[€iICTBHE MAarHUTHOIO OJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
IIOCTOSHHOTO TOKa. lMcmonb30BaHHWE JJIEKTPOJABUTATENEd B  TEXHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DNeKTporeHepaTop. CriocoOb1 MIOJTy4YECHUS AIEKTPUUECKOU DHEPIUHU.
DNEKTPOCTAHIIMKI Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3aLus TeJl.
JIBa pozia 3JIEKTPUUECKUX 3apsS0B U B3aMMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DNeKTpocTaTHIeCcKast HHAYKIHS.
3aKOH COXPAHEHUS ICKTPUUECKHUX 3aPsJIOB.
[IpOBOIHUKH U AUBIEKTPUKH.
MogenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3mepeHune cuiibl TOKa aMIepMeTpOM.
. I3MepeHune 3JIeKTpUIeCKOro HAIPsKEHUs BOJIBTMETPOM.
. Peocrar 1 Mara3uH COpOTUBIICHUM.
. BzauMojieiicTBrE€ TOCTOSIHHBIX MAarHUTOB.
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. MO)ICJ'II/IPOBaHI/IC HCBO3MOXXHOCTH pasACICHHA ITIOJOCOB Maruura.
. MOI[CJ'H/IpOBaHI/Ie MarHUTHBIX II0JICH ITOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHUT.

JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.

DNEeKTPOJIBUTATENIb MOCTOSHHOTO TOKA.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OnbiTel Dapajes.

3aBUCMMOCTh HAaIpaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIOACHUMIO JNEKTPU3ALMUM TEJl HHAYKIUEH U IpH
CONPUKOCHOBEHHH.

HccnenoBanne JEUCTBUSA  DJIEKTPUYECKOIO IIOJSL HA IIPOBOJHUKHA U
JUAJIEKTPUKH.

C6opka u poBepka padOThI JIEKTPUUECKOH LIETIH TOCTOSHHOTO TOKA.
M3mepeHne U peryaupoBaHue CHIIbI TOKA.

M3mepenne U peryaupoBaHue HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MIYIIETO YEpe3 pPE3UCTOp, OT
COMPOTHUBJIEHUS] PE3UCTOPA U HAIIPSLDKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTUBJIEHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOLNIAJH IONEPEYHOIO
CEUEHHMS U MaTepuaa.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEAOBATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia I CHJIbI TOKa IPU NapajuIEIbHOM COEIWHEHHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOT0 TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucrope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WIAYIIETO 4Y€pe3 JIAMIIOYKY, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpesarens.

HccnenoBanrie MarHuTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MAarHUTOB.
W3ydyeHre MarHuTHOTO MOJIsI MOCTOSIHHBIX MarHUTOB MPHU UX 00BbETUHEHUU
Y Pa3ACIICHUN.

HccnenoBanue nelCcTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.
OnpIThl, JEMOHCTPUPYIOUIUME 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KATYIIKW C TOKOM M MarHuTa OT CUJIbI TOKA Y HANPaBJIEHUs TOKA B KaTYIIKE.
N3yyeHue neicTBUS MarHUTHOT'O MOJISl HA IPOBOJHUK C TOKOM.



19. KoHcTpyHpoBaHue U n3ydeHue padoThl JJIEKTPOABUTATES.

20. smepenue KII/] anekTpoaBUraTesibHOM yCTAaHOBKH.

21. OnBITBI 1O UCCICOOBAHUIO SIBJICHUS JIIEKTPOMArHUTHOM WHIYKIIUU:
WCCIICIOBAHUE HW3MEHEHWW 3HAYEHHS W HANPABJICHHUS HWHIYKIHMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCUTENBHOCTh MEXAaHMYECKOTIO JABWKEHHUS. PaBHOMEpHOE NPSAMOIMHEWHOE
nBrkeHue. HepaBHoMepHOE mpsiMosMHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE HpsiMOJMHENHHOEe JBukeHue. CBOOOJIHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHHE MO OKpYXHOCTH. llepnon u yactora oOparieHus.
JInnerHasa u yriioBasi CKOpocTHU. LIeHTpocTpeMHUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpertuit 3akon HeroToHa.
[IpyHIMN CyNIepIIO3UIUK CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cusna TpeHus: cuja TPEHUS CKOJIBKEHU S, CHUla
TPEHUS [IOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
nanenus. JBuwkenue rmiaHer Bokpyr ComHna. IlepBasg kocMmuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue martepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIJIEHHON OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsikecTw.

Nmnynec Tena. M3menenne mvmynbca. UMmynbe cuitbl. 3aKOH COXPaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTra W MOIIHOCTB. PaboTa CHII TSIKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEPruM U paboThl. [loTeHIInanpHas YHEPTUs Tea, MOJHATOTO Hall
ITOBEPXHOCTHIO 3eMIIH. [loTeHIManbHas SHeprus CKaTou npykuHbl. Knunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW JHEPIMHU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnroneHue MexaHMUeCKOro JBIKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

OTCYETA.
2. CpaBHEHME NYTE€W W TPACKTOPUM NBUKEHHS OJHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOT'O JBUKEHUS.
HabGntogenue nBm>xXeHus Tejla o OKPY>KHOCTH.



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

HabnroieHne MexaHn4ecKux sIBJICHU, IPOUCXOALINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KabuHeTa (QU3UKH.

3aBUCUMOCTh YCKOpPEHHUsS Tela OT MacChl Tela U ACHCTBYIOIIEH HAa HEro
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3MeHeHune Beca Tena pyu yCKOPEHHOM JBUKEHUU.

[lepenaya uMIryabca py B3aMMOJCHCTBUU TE.

[TpeoOpa3oBanus SHEPTUH MPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCca IPU HEYIPYTOM B3aUMOJECHCTBUU.

CoxpaHeHne UMITyJIbCa IPU a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.
HabmtoieHue peakTHBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrE MEXaHUYECKOW SHEPTHUM MTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJsi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBIDKCHUS IIAPUKA WIIN TEIIEKKH.

OrnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
IapyKa MO HaKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHs] Teja IMPU PABHOYCKOPEHHOM JABMKEHHUH IIO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JIBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHME MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhuIeHTa TPEHUS CKOTBKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

OmnpeneneHue paboThI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBUKEHUHU TeJia 10
TOPU30HTATBHON TOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YIPYrOCTH TIPU  TOABEME Tpy3a C
WCITOJIb30BAaHUEM HEIMOABMYKHOTO U MOABUKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHECHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.



KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHU: IEPHUO/I,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHHKU. [IpeBpamnieHue
HHEPTUU MPU KOJIeOaTEIHLHOM JIBHKEHHH.

3aryxaomue — konebanus.  BeiHyxkaeHHole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYECKUMX BOJIH. [IpoposibHble U
MonepeyHble BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnuecKue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3ByKa M BblcOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YIIBTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue konebGaHWil Ted MO JIEWCTBHEM CHIIBI TSDKECTH M CHJIBI
YIOPYTOCTH.

Hab6nronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BRIHYXAEHHBIX KOJIEOaHU U PE30HAHCA.
PacnipocTpanenue mpo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).
Habronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHUI pPE30HAHC.
Jlabopamopuvie pabomul u onvimol.
1. OmpezgeneHne 4YacTOTbl M Iepuoja KojieOaHM MaTeMaTHu4ecKoro
MasiTHUKA.

2. OmpeneneHne 4acTOThl U IEpHo/ia KoiaeOaHuii Mpy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJIa KOJeOaHUM MOJBEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEpUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoOJia KojeOaHUil Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. ONbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  MEpHoJia  KojeOaHui
MPYKUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHus cBOOOTHOTO MaJICHUS.

Paznen 10. D1eKTPOMArHUTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMAarHuTHele  BOJIHBL.  (CBoMCTBa
ANEKTpOMarHuTHhIX BOJH. Illkanma »jekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

OnekTpoMaruuTHasi npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Hemoncmpauuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnsie padomul u onsimel.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

tenedoHa.

Paznen 11. CBeToBbIE SIBJIEHUS.

JlyueBass  mogmenr  cBera.  Hcrounmkm — cBera.  [IpsamosmmHenHoe
pacnpoctpanenue cseta. 3atmenus Connia u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKaJio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. lcmonp30oBaHUE TOJHOTO BHYTPEHHETO OTPAXKECHHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xop nyyent B tuH3e. OnTudeckas cucrema goToarnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opyKkocTh U JadibHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. Omnbitel HbtoToHa. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceeTa.

Jemoncmpayuu.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[TonyueHnne n300pakeHui B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyecKuil CBETOBO/I.

Xop tydeit B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIONIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riaza.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [lomydyenue 6e0ro cBeTa MpH CI0KEHUU CBETA PA3HBIX 1IBETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YIJla OTPaX€HUsI CBETOBOrO Jy4ya OT yria
naJICHUs.
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2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHUMOCTH yTia MPEIOMIICHUS CBETOBOTO JIyda OT yIJia
NaJICHUS Ha TPAHUIIC «BO3TyX—CTEKIION.

4. TlomyueHue M300paKEHHM C TOMOIIBIO COOUPAIOIIEH JTMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI COOMparomieit
JIUH3HIL.

6. OIBITHI IO PA3JI0KEHUIO OEJIOT0 CBETa B CIICKTP.

7. ONBITBI TI0O BOCHPHATHIO IIBETA MPEAMETOB IPH WX HAOIIOJCHHH 4Yepe3
I[BETOBbIE (DUIIBTPHI.



Pa3nen 12. KBanToBble AIBJIEHHUS.

OnwiTel Pe3epdopna v mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 MoriomeHne cBeta aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PamnoaktuBHOCTE. Asbda-, 6eTa- 1 ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro snxpa. Msorombsl.  PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b Macchl W dHEpruu. Peakuuu cUHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHS pPaauOaKTHBHBIX HW3JIIyYEHUW HA >KUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOIMICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUH.

6. Peructpanus uznydeHust OpUPOJHBIX MUHEPAJIOB U TIPOTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaGnroneHue CIUIONIHBIX U JIMHEWYATHIX CIEKTPOB U3ITyUCHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE DHEPTUU YACTULBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusm).

3. M3mepeHue pagnoakTUBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO--0000MTAIONUN MOYIH IPEIHA3HAYCH JIJIsi CUCTEMAaTHU3aIuH
1 000011IeHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATEITLHOCTH, TPUOOPETEHHOTO
Py U3YYEHUM BCEro Kypca (PU3MKH, a TakkKe Il MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY AK3aMEHY MO (pu3uke ajis 00y4arolmuxcsi, BIOPaBIIUX 3TOT
y4eOHBIN TpeIMeT.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIeunBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  00yueHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEAOBAHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSAMH OOBACHITH (pu3mdeckue
ABJICHUSI, TPUMEHSS T[OJyYeHHbIE 3HAHUS, peuaTh 3ajJadyd, B TOM YHUCIE
KaueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[TpyHIMIIHATBEHO AEATEIBLHOCTHBIA XapaKTep JAaHHOTO pa3Jieia peain3yeTcs 3a
CU€T TOTO, YTO OOYYAIOIIMECS BBIMOJIHAIOT 3aaHUs, B KOTOPBIX UM IpeaJiaraeTcs:



Ha OCHOBE IIOJIyYUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBSACHATH
(duznyeckue SBICHMS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;
UCIIOJIb30BaTh Hay4YHbIE METOJIbl UCCIENOBAHUS (PU3UUECKUX SIBIICHUH, B TOM
YyuCIIe 715 IPOBEPKU TMITOTE3 U NOJYUYEHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHbIE OCHOBBI HAmOOJE€e BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTMH, HallpuMep, MPAKTUUECKOIO UCIIOJIb30BAHNS PA3IMYHBIX HCTOYHHUKOB
HHEPruM Ha OCHOBE 3aKOHA IPEBPAILCHUS U COXPAHEHMS BCEX M3BECTHBIX BUJIOB
DHEPIHUU.



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

N3ydenne (Hu3NKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenust Gpu3MKM HAa YPOBHE OCHOBHOTO OOIIET0 00pa30BaHuUs

y oOyuaroierocsi 6yayT copMUpoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

— MPOSIBIICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(u3HYecKol HayKH;

— [IEHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpamJIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJECHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKCHUMN
busuKy;

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

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyeCcTB (PU3UUECKOW HAyKU: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH,

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MUECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHSI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABIIAIOLLIEH
KYJBTYPBI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTH, MHTEpPeEca K HCCIEI0BATEIbCKON
NEATEIIbHOCTH;

5) dopvupoBaHus  KYJbTYPbl 3I0pPOBbS W  3MOLMOHAJIBHOIO
0/1aromoJIy4us:

— OCO3HaHHWE IIEHHOCTH O€e30MacHoro oOpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TPaBHJI OE30MacHOrO TMOBEJCHUS Ha
TpPaHCIIOPTE, Ha JOpOrax, C JJEKTPUUECKMM U TEIUIOBBIM 000pYyJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

— chOopMHUPOBAHHOCTH HaBbIKa peIeKCUH, MPU3HAHKE CBOETO IIPaBa Ha OIIUOKY
Y TaKOro K€ IpaBa y APyroro 4eioBeKa;

6) TPy10BOI0 BOCIIMTAHMS:



e — AKTMBHOE Yy4YacTHE€ B pEUICHUH MPAKTHUYECKUX 3anad (B paMKax CEMbH,
oOpa3oBaTeNnbHON  OpraHM3aluu, Topoja, Kpas) TEXHOJOTUYECKOH W
COIMATBHON HAMPABIEHHOCTH, TPEOYIOMIUX B TOM YHCIIC ¥ (PU3UICCKUX 3HAHHUM;

e — MHTEpEC K MPAKTUYECKOMY HU3YICHHIO TPO(eccHii, CBI3aHHBIX ¢ (PU3NUKON;

e 7) 3KOJIOTHYECKOT0 BOCIIUTAHMSA:

e — OpHUEHTAlMS HAa MpUMEHEHHE (U3MYECKUX 3HAHWM I penieHus: 3ajgad B
00JIacTH OKpY>Kalollel Cpeabl, IUIAaHUPOBAHUS IOCTYNKOB U OILIEHKA UX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPY>KAIOLIEH CPEJIbI;

e — OCO3HAHME TJIOOAIBHOIO XapakTepa SKOJOTUYECKHX MpoOJieM M MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJIOBHUSAM COLHUAIBHON W NPHUPOIHOM
cpeasbl:

e — TMOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BBITIOJIHEHUH WCCIECIOBAHUN U
MPOEKTOB (PU3NUYECKON HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHUX;

e — TIOBBIICHUE YPOBHS CBOCH KOMIICTEHTHOCTH 4YE€pe3 IMPAKTUYECKYIO
NEATEIBbHOCTD;

e — MOTPEOHOCTh B OPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIIE (POPMYIHPOBATH
UJIeH, TIOHSATHUSA, TUTIOTE3bI O GU3HUUECKUX 00BEKTaX U SABJICHUSX;

e — OCO3HaHHE AePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO pA3BUTHUSI B MPUOOPETEHUU HOBBIX (HUIUUECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIU3UPOBATH U BBISIBJISTH B3aUMOCBSI3U IPUPO/IbI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OILIEHKAa CBOMX JCHWCTBHUM C YYETOM BIIMSHUS HA OKPYXAOILIYIO CpENy,
BO3MOKHBIX I100aJIbHBIX TTOCJIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTaTe ocBOeHUS MPOTrpaMMEI 110 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATbHBIC YIeOHbBIE TCHUCTBUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJISATUBHBIC
YHUBEpCaIbHbIC YIeOHbIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue 1eiicTBUA:



BBISBJISITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKH OOBEKTOB
(sBNIEHUN);

yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIUNA, OCHOBAHUS TSI
000OIICHHS U CPaBHEHHS,

BBISIBIIITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B pACCMATPHBAEMBIX (haKTaXx,
TAaHHBIX U HAOIIIOICHUSX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIC CBS3M MPU H3yYEHUH (PU3NIECCKUX
SIBIICHHUI M TIPOIIECCOB, JICJIATh BEIBOJIBI C HCIIOJIBL30BAHUEM JICYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUEHHH, BBIJIBHTATh THUIIOTE3Bl O B3aMMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENILHO BEIOUPATh CIIOCO0 perieHus yaeOHol pusndeckoit 3aaadn
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pELICHHs, BBHIOOp Hambolee
TIOJIXOJISIIETO C YYETOM CAMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHue JAeiiCTBUSA:

HCTIOJIb30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIIbCKUA HHCTPYMEHT TTIO3HAHUS,
MIPOBOJUTH IO CAMOCTOATEIIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHBIN
(bU3NYECKUI DKCIEPUMEHT, HEOOJBINOE HCCleIoBaHUuEe (PU3UIECKOTO
SIBJICHUSI;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(}OpMAIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WUJIN SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHHS M BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOTO HAOIOACHUS, OTIBITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATh  BO3MOXKHOE  JlajibHEMIIee pa3BUTHE  (PU3UUYECKUX
MPOIIECCOB, a TAKXKE BBIJBUTAaTh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora c nnpopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, MHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MHPOPMALMKM WIA JAHHBIX C YY4ETOM MPEAJIOKEHHOU yuyeOHOU
(bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIIO
pa3IMyYHBIX BUAOB U (POPM IpE/ICTAaBICHMUS,

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pellaeMble 3aJaud  HECIONKHBIMU
CXeMaMH, IuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:

B XOJ€ OOCYXIeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT ¥ MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh WJIEW, HAIleJIEHHbIE HA pEIICHUE 3aJaud M TOIACp KaHHe
OJ1aroKes1IaTeIbHOCTH OOIIEHHUS;



COIIOCTABJIATh CBOM CYXKIEHHUS C CYXACHUAMHU JPYI'MX YYaCTHUKOB
Juasora, oOHapyKMBaTh pa3IM4ule U CXOACTBO MO3ULIMIL;

BBIPaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
myOIMYHO TPECTABIATh PE3yIbTaThl BHIIOJTHEHHOTO (PU3UYECKOTO OIBITA
(3KCnIeprMeEHTa, HCCIEAOBAHUS, IPOEKTA);

NOHMMATh U UCII0JIb30BATh IPEUMYIIECTBA KOMAaHIHOM U MHIUBUIYaIbHOU
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOW AESTENBHOCTH, OPTaHU30BBIBATh JEHCTBHUS
o €€ MOCTIKEHUIO: pPaclpeneisaTh poJH, OOCYKIaTh IPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTrasi KAUECTBEHHOTO PE3yJIbTaTa 110
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU ACUCTBUSA C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYIHMPOBAHHBIM YUaCTHUKAMU B3aUMOJIECHCTBHUSL.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusamnus:

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

OPHUEHTHUPOBATBCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYyaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOSATEILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3HMUCSCKON 3a7a9d VI
IUTaHAa HMCCIIEJOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeijlaraéMble BApUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a pEllICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,;
OOBSACHATh NPHUYMHBI  JOCTHXKEHUSI  (HEHOCTUKEHHUS) PE3yJIbTaTOB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MUEeCKOro UCCIEIOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallUid, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO APYroro YejIoBeKa B X0JI€ CIopa WM JUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;



MPU3HABaTh CBOE MPaBO Ha OMIMOKY MpU perieHuu (HU3NYECKUX 3a1a4 UIn
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yuenus B 7 KJjacce MpeaMETHBIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3WYECKHE W  XHUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOE JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaEeKTOpHUs, pPaBHOACHCTBYIOIIAS
cwia,  gedopmanus  (ynpyras, — IUIaCTHYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

pasnuuath sBIeHUS (qudQy3us, TEIIOBOE ABMKEHHUE YacTHIl BELIECTBA,
pPaBHOMEPHOE  JIBM)KCHHE, HEpPaBHOMEPHOE  JIBDKCHHE,  HWHEpIUS,
B3aUMOJICHUCTBUE TE€JI, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUIEHHOW OCHIO
BpalleHUs, lepeada JaBJIeHUs TBEPABIMU TEIAMMU, KUIKOCTIMU U ra3amH,
aTMoc(epHOE JaBJCHHE, IJIaBAaHUE TeEJ, IMPEBpAILlEHUS MEXaHHUYECKON
HHEPrUMr) MO ONMUCAHUIO UX XApAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHUE HW3YYEHHBIX (U3MUECKUX SIBICHUH B
OKpY’>KalollleM Mupe, B TOM 4ucie (U3HUECKUE SIBIICHUS B NPUPOJIE:
IPUMEPBI JIBMKECHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKHBOW M HEXXHMBOM
npupoAe, ACUCTBUE CHUJIBI TPEHUA B NPUPOAE U TEXHUKE, BIUSHHE
aTMOC(EPHOrO J1aBJICHUS HA >KMBOW OpraHU3M, IJIABaHHUE pPbIO, phluard B
TeJe YeJ0BeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHHM;
OTKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
(bu3nuecKue BeIMUrHbI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BPEMSI, ITYTh,
CKOPOCTb, CPEJHssA CKOPOCTh, CHJIa YIIPYTrOCTH, CUJIa TSAKECTH, BEC Tela,
CHUJIAa TPEHHSL, TaBJICHHE (TBEPIOTO TENA, KUIAKOCTH, T'a3a), BBITAIKUBAIOIIAS
CHJia, MeXaHuuyeckas paboTa, MOIIHOCThb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOO PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXaHU3MOB, KHUHETHYEeCKas U
NOTEHIMANbHASL SHEPrusi), NpH ONUCAHUU TMPABWIBHO TPAKTOBATH
(bu3MYECKUIl CMBICI UCTIOJIB3YEMbIX BEIUUHUH, UX 0003HAYEHUS U €AUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTH (OPMYIIbI, CBSI3BIBAIOLINE JAHHYIO
¢u3nyeCcKyl0 BEIUWYMHY C JPYTUMH BEJIUYMHAMH, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;



XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U MPOLECCHI,
UCIIOJIb3YsI TIpaBWjIa CJIOKEHUs Cuil (BAOJL OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS pbiuara (0J0kKa),
«30JI0TO€ TIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
SHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3alUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUl NPaKTHKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh TIPUYMHHO--CIICJCTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 1-2
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemiath pacy€THbIE 3amadyd B 1-2 JEHCTBHA, MCHOJB3Yys 3aKOHBI U
dbopMyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAIN3a
YCIIOBHS 3a/1a4d 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYJBI U MPOBOAMTH PAcd€Thl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJTyYEHHOU (PU3NUECKON BEJIUMYMHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MOMOUIA
(U3HMYECKUX METOJI0OB, B OITMCAHUM UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
IPEoJIOKEeHNE (TUIIOTE3Y ), pa3IndaTh U HUHTEPIPETUPOBATH NOTYyUEHHBIN
pe3ysbTaT, HaXOJWUTh OLIMOKM B XOJE ONBITA, JENaTh BBIBOJBI IO €ro
pe3yabpTaram;

IPOBOJUTH OMbBITBI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(bu3MYecKuX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSAEMbIE MPEATION0KEHHUS,
coOupaTh YCTAaHOBKY M3 MPEJI0KEHHOIO 000pYyI0BaHUS, 3alUChIBATh X0/
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBITIOJIHATD MPSIMBIE U3MEPEHUS PACCTOSAHUS, BPEMEHHM, MAaCChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
U(POBBIX TMPUOOPOB, 3aAMMCHIBATH IIOKa3aHUs MPUOOPOB C Y4ETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUYHUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHU IBUKEHUS TEJA, CUJIbI TPEHUS
CKOJIbKEHUSI OT Beca Teja, KadecTBa OOpabOTKH MOBEPXHOCTEH Ten u
HE3aBHUCUMOCTH CWJIBI TPEHMS OT IUIOIIAAN CONPUKOCHOBEHMS TEJ, CHUJIBI
YOPYrOCTA OT YUIMHEHHS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsSI TeJl, YCIOBHM paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  YYEOHOTO MCCIEIOBAaHUA, COOMpPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPEJIOKEHHOMY IIaHy, (UKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUJE
NPEJIOKEHHBIX TaOMuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIICIOBAHMS,

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3MUYECKUX BEJIUYMH (TUIOTHOCTD
BEIECTBA )KUJIKOCTH U TBEPIOTO TEja, CHUIJIa TPEHUSI CKOJIbKEHUS, TaBJICHUE
BO3/[yXa, BBITAJIKHUBAIOUIAsl CHUJa, JCHCTBYIOIIAs Ha TMOTPY>KEHHOE B
KHUAKOCTh  Teno, Kod()PHUIMEHT TMOoNe3HOro JAEWCTBUSA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUMHU: TMPH BBHIMOIHEHUU
U3MEpEeHUl CcoOUpaTh SKCHEPUMEHTANbHYIO YCTAHOBKY M BBIYUCISTH
3HaYEHUE UCKOMOU BEJIMYUHBL;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JAEHCTBHUS MPUOOPOB U TEXHUYECKUX YCTPOWUCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONIAECS COCYIbI, OapoMeTp,
phlyar, NOJBUKHBIN U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOH Ha WX omucaHus (B TOM YHCIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBaxX (PU3MUECKUX SIBJICHUI U HEOOXOAUMbIE PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHGPOPMALMIO O  MPUMEPAX)
PAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH MpU oOparieHuu ¢ mpudbopamMu 1
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpeie;

OCYILIECTBISATh OTOOp HCTOYHUKOB uH(popmauuu B HTepHere B
COOTBETCTBHUH C 33JaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHIMIOJHEHUU YUY€OHBIX 3a/laHUil Hay4YHO--TIOMYJISIPHYIO
JauTepaTypy GU3HUECKOTo COAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu MuTepHeT, BiIaAeTh NpuEMaMH KOHCTICKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHBIC W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO COIEPKAHUSA, B TOM



yucie MyOJuYHO eNIaTh KpaTKue COOOIIEHUs O Pe3ysibTaTaX MPOEKTOB WU
y4eOHBbIX HCCIEAOBAHUM, IPU 3TOM IPaMOTHO HMCIOJIb30BaTh M3y4YEHHBIN
NOHATUUHBIM amnmapaT Kypca (QU3MKH, COIMPOBOXKIATh BBICTYIUJICHUE
MIPE3CHTAIUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX TPOCKTOB M HWCCIEAOBAHHWI PpaCIpeaeisaTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajjauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JACSATEIbHOCTh  TPYMNIbl, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIy oOyuenus B 8 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHUS: Macca U pa3MePbl MOJIEKYJI, TEIJIOBOE JBUKCHUE
aTOMOB M MOJIEKYJI, arPETraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKUAE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSSI DJHEPrusi, TEIUIOBOM JBUTaTEllb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJIICKTPUYECKOE T10JI€, TPOBOJIHUKHU
Y IUBJIEKTPUKH, IIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
pas3iuuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIrionepeaaya,
TEIJIOBOE PABHOBECHE, CMAUMBAHUE, KANTWUISAPHBIC SIBIICHUS, UCIIAPECHUE,
KOHJICHCAIlUs, TUTaBJICHUE, KpHUCTa/UIM3alusa (OTBEepJeBaHUE), KHUIICHHE,
Terjonepeaaya (TEnI0mpPOBOHOCTD, KOHBEKIIHS, H3JIyYEHHUE),
AIEKTPU3ALMS TeJl, B3aUMOJICHCTBUE 3apANIOB, EUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsT UHIYKITUS)
[0 OIKCAaHUID HX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3WUECKUX SIBJICHUUA B
OKpY)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSIKCHWE W KANWULSIPHBIE SBJICHUS B MPUPOIE,
KpUCTaJUIbl B mpupoje, u3iaydeHue CoJiHIA, 3aMep3aHue BOJOEMOB,
MOpCKHe OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJICKTPHUCCKUE
sABJIeHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Apend moarCcoB, poOJib MATHUTHOTO MOJIS AJIs )KU3HU Ha 3eMJle,
MOJISIPHOE CHSIHME, TIPU ITOM INEPEBOJAMTH NPAKTUUYECKYIO 3a7adyy B
y4eOHYI0, BBIACIATH CYIICCTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbuznyeckre BeJIWYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs, KOJIUYECTBO
TEIUIOTHI, yJEJIbHAsg TEIUIOEMKOCTh BELIECTBA, YJEJbHAsA TEIUIOTa



IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEeIIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJE3HOr0 JCHCTBUS TEIIOBOM
MaIllHbI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsij, CHIIa
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yIEIbHOE COMPOTHRIICHUE BEMIECTBA, Pa00Ta M MOITHOCTH YJEKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBAaTh (U3HUECKUN CMBICIT
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIIBI (PU3UUECKUX BEITUUMH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIONINE MAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpaWKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3UYECKUX BEINYNH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Yd OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO--KUHETHUYECKON TEOpUU
CTPOCHHS BEIIECTBA, MPUHILUIN CYNEPHO3UIMU MOJeHd (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUS 3apsija, 3akoH OMa i yyacTka LenH, 3aKOH
Jxoynsa—JleHua, 3aKk0H COXpaHEHHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3allUCHIBATh €r0 MaTEMAaTUYECKOE BHIPAKECHHE,
OOBSCHATh (PU3UUYECKHE MPOIECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISIBIATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTIOTHYECKUX
[IaroB ¢ Omnopoi Ha 1-2 W3Y4YEHHBIX CBOWCTBA (U3UUECKUX SBICHUMH,
bu3MUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THble 3a7adyd B 2—3 JEWUCTBUS, HCIOJB3YySd 3aKOHBI U
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX JIJI  pEIIeHHUs 3aJa4yd, BBIOMpPATh 3aKOHBI HW  (POPMYIIHI,
HEoOXoauMble JUisi €€ perieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU [MOMOIIU
(bU3MYECKUX METOJIOB, HCIOJb3ysl OMHCAHUE WCCIICOBAHUS, BBIICISTH
MPOBEPSIEMOE  MPEAINOJIIOKEHHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MIPOBEJCHUSI KCCIIEI0OBaHUs, J€J1aTh BHIBOIbI;

MPOBOAUTL OMBITHI 1O HAOMIOJAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KamUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTU TMPOIIECCa OCTHIBAaHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa H3JIydarollel (MOorjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
miomaan €€ TMOBEPXHOCTH, DOJEKTpU3allds Tel U B3aUMOJICUCTBHUE
AIEKTPUUYECKUX  3apsJIOB, B3aUMOJICUCTBHUE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS



MAarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMAarHuTa,
CBOMCTBA DBJIEKTPOJBUIATENsl IOCTOSHHOIO TOKa): (OpMYJIUpPOBATH
IpOBEpsiEMbIE MPEATIONOKEHHSI, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYIUPOBATH BHIBOJIBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BIIAYKHOCTH
BO3/lyXd, CHJIBl TOKA, HANpPSDKEHUS C HCIOIB30BAHUEM AHAIOTOBBIX
npuOOpOB M JAaTUYMKOB (PU3MUECKUX BEJIUYMH, CPaBHUBATh DPE3YJIbTaThl
WU3MEPCHUI ¢ YIETOM 3aIaHHON aOCOTIOTHOMN TOTPENTHOCTH;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
IpPYyroi C UCHOJIb30BAaHUEM TMPSAMBIX M3MEpPEHUH  (3aBUCUMOCTh
CONPOTUBJIEHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IIOIEPEYHOrO
CEYEHMS U yIEJIBHOIO COITPOTHUBIICHHS BEUIECTBA POBOJAHMKA, CUJIBI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TIOCIEAOBATENIbHOIO M  MapajUyIeIbHOTO  COEIMHEHHM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAHHE, COOUpPATh YCTAHOBKY U
BBIMOJIHATh M3MEPEHUs, CJeIysl MPEeNoKEHHOMY IUIaHy, (PUKCUPOBATH
pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJI€ TaOJIUI U TpaUKOB, 1eTaTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEI0BAHNUS;

POBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYHMH (yHAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOUpPATH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAys MPEIIOAKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUEHUE BEJIMUUHBI;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTepu30BaTh TMPUHIUNBI JEUCTBUS HM3YyUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM UUCTIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, apoBasi TypOHHA, aMIIEPMETP, BOIBTMETD,
CUETYMK AJIEKTPUUYECKOM BSHEPTUH, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKHE
IIPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN W HEOOXOIUMBIE
bu3nuecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUYECKUX LENenl ¢
MOCJIEIOBATEIbHBIM U NAPAJLIEIbHBIM COCIUHEHUEM JIEMEHTOB, pa3anyast
yCIIOBHBbIE 0003HAYEHHUSI 3JIEMEHTOB AJIEKTPUUECKUX LIETIeH;



OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUUW B TIOBCEIHEBHOMU
JKU3HU I oOecneueHrs 0e30MacHOCTH MpU OOpallleHUuu ¢ Mpudopamu U
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIIIOICHUSI HOPM
IKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIIEH Cpeie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM ©U TYTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
POTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BHITIOJHEHUHN YUE€OHBIX 3a/laHUil HAy4YHO--TIOMYJISPHYIO
JIUTEPATYPY HU3UUECKOTO COJECPKAHMSI, CIIPABOYHBIE MAaTEPHAIIbI, PECYPChI
cetu MHTepHeT, BiIageTb NpuUEMaMM KOHCHEKTHUPOBAHUS  TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
o0o0miass uHGpOPMALKMI0O U3 HECKOJbKUX HCTOYHUKOB (DPU3MUECKOTO
COJIEpKaHusl, B TOM YKCJIe MyOJINYHO NPEACTABIATE PE3YIbTaThl IPOCKTHON
VI UCCIIEIOBATEIBCKOM AESTEIbHOCTH, IPH 3TOM I'PaMOTHO HCIOJIb30BATh
W3YYEHHBIM TOHSATUHHBIN ammapaT Kypca (QU3MKH, CONPOBOXKAAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IOpU BBINOJHEHUH YYEOHBIX IPOEKTOB W HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAeisiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33J]a4aMHM, CJICUTh 32 BBHIMOJTHEHUEM IUTaHA JACHCTBHUHA U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKIAI B
JeSITEIbHOCTD TPYIIIBI, BEICTPANBaTh KOMMYHHKATUBHOE B3aMMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHiy oOyueHus B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAOUIUXCSI YMEHUI:

WCIIOJB30BaTh IOHATHSA: CHUCTEMa OTCU€Ta, MaTepualibHasl TOYKa,
TPaeKTOpPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M IEperpys3ku, LUEHTP TSKECTH, a0COJIIOTHO TBEPAOE TEIO,
LHEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUUECKUE KOJeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U yJIBTPa3BYK, dJIEKTPOMAarHUTHBIC BOJHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCITYCKAHMSI M TIOTJIONICHUS, alib(a-, 0eTa- ¥ raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAS DHEPTETUKA;

paznuyaTh SBJICHUS (pPaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBHXKEHUE, CBOOOJHOE
MaJICHUE TEJI, PABHOMEPHOE ABUKECHUE MO OKPYKHOCTH, B3AaUMOJICUCTBUE



TE€J, PEaKTUBHOE JIBJKEHME, KoJieOaTelIbHOE ABMKEHHE (3aTyXarouiue u
BBIHY’KJIEHHBIE KOJIEOaHUsI), PE30HAHC, BOJHOBOE JBUKEHHE, OTpaKCHHE
3ByKa, MNPSIMOJIMHENHOE paCIpOCTPAaHEHUE, OTPAXKEHHUE U TPEIOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHUE OEJIOT0o CBETa B
CHEKTp M CJOXXEHHE CHEKTpaJdbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PAJUOAKTHBHOCTb, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHUE;

pacno3HaBaTh NPOSABICHHE U3YYEHHBIX (PU3NYECKUX SBICHUNA B
OKpyXXaomeM Mupe (B TOM uucie (QU3MYECKHE SBICHUS B MPUPO/IE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMY,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B NPHUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOAaKTHUBHOE H3Iy4YCHHE
IPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPANAHOAKTHBHBIX W3IYy4YEHUHM Ha
OpraHu3M 4eJIOBEKa), IMpPH 3TOM MEPEBOAMTH MPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(du3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla Mpu
HEpPaBHOMEPHOM JIBMKEHUH, YCKOPEHHE, NEepeMEIIeHHe, MyTh, YTrioBas
CKOPOCTb, CHJIa TPEHUS, CUia YNPYTrOCTH, CUJa TSAKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrus Tena,
NOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUUAIbHAS SHEPrus CKaToON
NPYKUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUO
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEJIOMJICHUS Cpefbl), MpPU OMNHUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUNA CMBICT HCIOJIb3YEMBIX BEJIUYMH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTDH rpapUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULIMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHbI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOTO YHCET



IpU SJAEPHBIX PEAKUMSIX, NPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIMPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTEMATUYECKOE BBIPAKEHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YMCIE U B
KOHTEKCTE CUTYyaIllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATD
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2—3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHMUIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a/1a4u (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHMIA ),
UCTIOJIB3YS 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE (DU3MUECKHE BEIMUMHBI: Ha
OCHOBE aHaJIM3a YCJIOBHs 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBIABIATD
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl pEIICHUs, MPOBOAUTH pPAcu€Thl M  OLICHUBATH
PEATMCTUYIHOCTH MOTYYSHHOTO 3HAYCHHS (PU3NIECKON BETUYHHEI,
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MTOMOIIU
($u3NYECKUX METO/OB, HCIONb3Yys OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPAaBWIBHOCTh IOpPSIKA
IOPOBEJCHUS  HMCCIIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U OTIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
¢u3nyecKkux CBOWCTB Tel (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIBIX KOJI€OaHUH, MPSIMOJIIMHEMHOE PaCpOCTPAHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOWCTB M300paKCHHs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB M3ITYUYCHHS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
000pyIOBaHUS, OMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpelHee 3HaYeHUE Uu3MepseMoil BeIMYMHbl ((POKyCHOE paccTosHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOpa);

OPOBOANTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JBW)KCHMHM 0€3 HadJallbHOM CKOpPOCTH, TMepuoja
KOJIe0aHUN MaTeMaTHYeCKOro MasTHUKA OT IJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakeHWs CBETa OT yria MaJeHUs W yria MPEeIoMIICHHs OT yIJia
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITEIbHO COOMpPATh



YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTH
bu3nUecKuX BEIUYMH B BUAC TaOIUIl M TpaUKOB, JejaTh BBIBOABI MO
pe3yibTaTam UCCleI0BaHuUs;

IPOBOJAUTH KOCBEHHBIE W3MEpEHUs: (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTh U YCKOPEHHE Tella MPU paBHOYCKOPEHHOM JIBHKEHUH, YCKOPEHUE
CBOOOJHOTO MaJCHUsI, XKECTKOCTh MPYXKUHBI, KOIPPUIMEHT TpeHUs
CKOJIBKCHHS, MEXaHW4yeckas paboTa M MOUIIHOCTb, YacCTOTa W MEPHOJ
KOJIe0aHUN MaTeMaTHYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
CHa coOWparomel JHWH3bI, pPaJANOAKTHBHBIN (OH): TUTAHMPOBATH
U3MEpEHHs, COOMpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY M BBIMIOJIHATD
U3MEpEHUsl, CIeaysl MPEIJIOKEHHON WHCTPYKIIMHU, BBIYUCIATH 3HAUYCHHE
BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YJIbTaThl C YUETOM 3aJaHHOU
IIOTPEIIHOCTH U3MEPEHNN;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE NIPU3HAKUM M3YyYEHHBIX (U3NYECKUX MOJENEH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETA, JIy4, TOHKAsl JIMH3a, TUTAaHETapHasi MOJIeTb aTOMa, HyKJIIOHHAsI MOJIEITh
aTOMHOTO SI7Ipa;

XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM Ha MX OMNHCAaHMUS (B TOM YHCIE:
CIHUIOMETP, MATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, TMepuckom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKHX SBJIEHUW W HEOOXOAUMbIE (PU3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI I CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKHX
YCTPOMCTB, H3MEPUTEITHHBIX IPUOOPOB U TEXHOIOTHUECKUX MPOIIECCOB MPHU
pelieHnr  Y4eOHO--PaKTUYECKUX 3aJad, ONTHUYECKUE CXEMbl IS
MOCTPOEHHUS N300paXKeHHH B MJIOCKOM 3epKajie U COOMparoLIei INH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOpMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHrsi 0€30MacHOCTH TP oOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOJICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIIEeH cpeie;

OCYIIECTBIISITh TOUCK HMHPOpPMAIMK  (PU3NYECKOTO COJCpKAHUS B
HuTepHeTe, caMOCTOATEIRHO (HOPMYIHUPYSI TIOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OTpEJeNIeHUs] JOCTOBEPHOCTH TMOJYICHHON HHPOpPMAIIK Ha OCHOBE
UMEIOUINXCS 3HAHUN U TIOTIOJTHUTENbHBIX HCTOYHUKOB,;



UCIIOJIb30BaTh MPH BHINIOJHEHUH YUYE€OHBIX 3a/laHUNl Hay4YHO--IIONYJISIPHYIO
JauTepaTypy (GU3NUECKOT0 COAEepKaHUs, CIIPABOYHbIE MaTEpUabl, pECYPCHI
cetu IHTEepHeT, BiaxeTb NpUEMAaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHS HAa OCHOBE
MHGOpPMAallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTAaBIATh PE3yNbTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATENIBHOCTH, IIPM  3TOM TI'PAaMOTHO  MCIOJIB30BaThb  W3YYEHHBIN
NOHSATUWUHBIN ammapar Hu3y4aemoro pasaena (U3MKd U COMpPOBOXKAATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znes 1. ®u3uka u e€ poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
bubnunoreka LIOK
1.1 ®du3uka - HayKa 0 MPUPoJIe 2
YK PHPOA https://m.edsoo.ru/71416194
bu6 K
1.2 du3nYecKre BeITUYNHbI 2 1 uommorexa 110
https://m.edsoo.ru/71416194
1.3 EcrecTBeHHOHAYYHBIN METO/T TTO3HAHUS 2 1 bubmorexa HOK
’ v A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nmorexa LIOK
2.1 C 1
TPOCHHE BetecTBa https://m.edsoo.ru/71416194
29 JIBr>KeHre 1 B3aUMOJICHCTBUE YaCTHII ) | bubnnoreka [JOK
) BEILICCTBA https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
2.3 A 2
TPETATHRIC COUTOAMIA BeMecTRa https://m.edsoo.ru/7f416194
Hroro o pazaeny 5
Pa3nen 3. /IBu:xeHue u B3auMo/ieiicTBUE TeJl
b K
3.1 MexaHn4uecKkoe IBIKEHIE 3 nosmotexa O

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



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

bubnunoreka LIOK

32 Huepuits, Macea, IIOTHOCTS 4 ! https://m.eds00.ru/7f416194
bu6nmoreka [IOK
33 Cua. Bt i 14 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH U ra30B
41 HaBnenue. llepenaua naBieHus: TBEpAbIMU 3 bubnmoreka [JOK
' TelaMH, )KUIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 JlaBIICHHE KHAKOCTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.3 A 6
TMOCHEpHOE JaneHHe https:/m.edsoo.ru/7416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuoreka [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3pnen 5. PaGoTra u MOIIHOCTB. JHeprust
bubmnoreka IIOK
> Pabora 1 mompgocTs 3 ! https://m.edsoo.ru/7f416194
bubmnoreka IIOK
>-2 Hpoctere mexannsmel > ! https://m.edsoo.ru/7f416194
bubnmorexa LIOK
>3 Mexannteckas sneprus 4 ! https://m.edsoo.ru/7f416194
Hroro o pasaeny 12
PesepBHOe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3eioB U TeM undposbIie
Ne /i P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUSA
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa [IOK
) P - https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
1.2 Termoste mporecct 21 ! > https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI
)1 DJNIeKTpUYECKHE 3apsiibl. 3apsyKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 i i 20 1
OCTOSIHHBIW 3JIE€KTPUUYECKUIN TOK 7 hitps://m.cdsoo.ru/ 74181 ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHUTHBIC ABJICHHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
OMEKTPOMATHHTHASA MHYKIHA https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jieoB U TeM nudpoBbIe
Ne /i P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJICHHUS
L1 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIIMCaHUsI https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 BsaumonetictBue e 20 1 3
HMOACHCTBHE TCT https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOoHBI cOXpaHe 10 3
KOHDL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3gen 2. Mexann4ueckue KoJe0aHUA M BOJTHBI
bu6mmoreka [IOK
2.1 M o 7 3
CXAMITHCECKHE KOJCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M ) 8 1 3
CXAHMHECKHC BOTHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOG moJjIe M1 3JICKTPOMArHMTHBIC BOJIHDBI

31 DJIEKTPOMAarHUTHOE MOJIE U 6 ) bubnuorexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3nen 4. CBeToBbI€E ABJIEHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bubmuorexa [JOK

4.1 3aKOHBI PacCIpOCTPaHEHHUS CBETA 6 2 hitps-//m.cdsoo.ru/7f4 1a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYecKUe TPUOOPHI 6 3 hitps-//m.cdsoo.ru/7f4 1a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/7f4 1ada6
Hroro no pazneny 15
Pazgen S. KBaHnToBbIe sIBJICHUSA
bubmuoreka [JOK
5.1 Hcnyckanue u norjioneHne CBeTa aroMOM 4 1 hitps://m.cdsoo.ru/741ada6
bubmuoreka [JOK
2 1
> CTpocHHe aTOMHOTO /P 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. s 1
5.3 JIEPHBIE pEaKIINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 IIAI0IIM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

®usnka — Hayka 0 IpUpOJE.
SIBneHns npupoabl

dusznyeckue sBICHUS

®uznyecKue BEINYNHBI U UX
U3MepeHue

VYpok-uccnenosanue "M3mepenue
TEMIEPaTyphl MPU TOMOIIU
KUJKOCTHOTO TEPMOMETpA U
JaT4yrKa TeMneparypol”

MeToabl Hay4YHOTO MTO3HAHMUSL.
Onucanmne QU3NYECKUX SIBICHUH C
HOMOIILIO MOJIETIEN

VYpok-uccnenosanue "[Iposepka
TUIOTE3bl: AAJBHOCTH MOJETA
HIapHKa, MyIIeHHOTO
TOPU30HTAJIBHO, TEM OOJIbIIE, YEM
Oosble BhICOTA ITycKa"

Ctpoenue BemecTBa. OMbITHI,
JTIOKa3bIBAIOLIUE JUCKPETHOE
CTPOEHHE BEILLIECTBA

bubmnoreka IIOK
https://m.edsoo.ru/ff09f72a

bubanoreka IJOK
https://m.edsoo.ru/ff09fe0a



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

bubnunoreka LIOK

"ITimoTHOCTH Bemecrna"

8 BIDKEHHE YaCTHI] BEIIECTBA
2 HBet https://m.edsoo.ru/ff0a013e
VYpoxk-uccinenopanue «OMbITHI 1O
9 HaOJIFOJEHUIO TEILIIOBOIO
pacuIMpeHus Ta30B»
10 ArperaTHble COCTOSIHMSI BELLIECTBA
Oco0eHHOCTH arperaTHbIX
1 cocTostHuM BoAbl. OO00IICHNE 10 bubmuorexa [IOK
pazneny «llepBoHadaibHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUHU BEILIECTBA
Mexannueckoe IBHXKEHUE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE Bubmiorexa OK
p p P https://m.edsoo.ru/ff0a05¢c6
IBIDKEHUE
bubnuoreka [{OK
13 CkopocTh. EQuHUIBI CKOPpOCTH
p 8 H p https://m.edsoo.ru/ff0a079c¢
14 Pacuer myTt 1 BpeMeHH ABIKEHUSI bubnnorexa [IOK
yr p a https://m.edsoo.ru/ff0a0ac4
15 WNuepuus. Macca — mepa bu6nmorexa LIOK
MHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
IInoTHOCTE BentecTBa. Pacuer
16 Macchl ¥ 00bEMA TeJIa O €ro bubnmorexa OK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaGopaTtopHnast pabota
17 «OnpeneneHue MIOTHOCTH TBEPAOTO
TeJa
18 Pemrenne 3a1a4 1o teme bubnunorexa LIOK

https://m.edsoo.ru/ff0al23c¢



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Cuna Kak XxapakTepuCTHKa

19 B3aumoencTsus Tei. Cuina
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3ydenue

20 3aBUCUMOCTH PACTSKCHUS
(medopmanun) IpyKUHBI OT
MIPUIIOKEHHOMN CHITBI»

21 SIBnenue tarorennsa. Cuia TIKECTH
CBsI3b MEXKIY CUJIOU TIKECTU U

. Y bubnuorexa [JOK
22 maccoii Tena. Bec tena. Pelenue
" " https://m.edsoo.ru/ff0al778
3amay 1mo teMe "Cuia TsHKecTH
Cuna TSKeCTH Ha OPYIUX IUIAHETaX.
23 dusnueckue xa alcfeyr UCTUKU buGnuorexa [IOK
p P https://m.edsoo.ru/ff0al1502
[UIaHET
bubnunoreka LIOK
24 Ns3mepenne cui. Jlunamome
p a P https://m.edsoo.ru/ff0al8cc
bubmnoreka IIOK
25 Bec Tena. HeBecoMocTh
https://m.edsoo.ru/ff0al778
CrnosxeHue AByX CHJl,
26 HampaBJICHHBIX 110 OJHOU IPSIMOM bubnmorera OK
p - p ’ https://m.edsoo.ru/ff0ala70
PaBHozeiicTBy1OMIAs cuil

27 Pemenue 3agad mo reme
"PaBHonelicTBytomast cui"

73 Cuia TpeHus u e€ Buapl. TpeHue B bubnnoreka [JOK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGoparopHag pabora «3yueHue

paTopHat b i but6mmoreka [IOK
29 3aBUCHUMOCTH CUJIbI TPEHUS

CKOJIBXXCHHA OT CUJIBI JaBJICHHUA U

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

XapakTepa COIPUKACAIOLINXCSA
MMOBEPXHOCTEM»

Pemenue 3agau Ha onpeneneHue

30 . .
PaBHOJEHCTBYIOLIEH CUITBI
Penrenue 3amau mo temam: «Bec

31 tenay, «I'paduueckoe n3oOpakeHue bubnmnoreka HOK
cuny», «CuibDy, https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CUID»

KoHTposbHas paboTa mo TeMam:
«MexaHUYeCKOe IBMIKEHUEY,

32 «Macca, INIOTHOCTEY, «Bec Temay,
«I"padnueckoe n300pakeHUE CHIIY,
«Cuibs»

13 Hasnenue. CriocoObl yMEHbILIEHUS U Bu6mmoteka [JOK
YBEIUYEHUS [aBICHUA https://m.edsoo.ru/ff0a20a6
JlaBrenue ra3za. 3aBUCUMOCTD

34 aBJIEHUS ra3a oT 00BéMa. bubmorexa HOK

’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua naBieHUs TBEPALIMUA
P p bu6nmorexa LIOK
35 TeIaMU, )KUIKOCTSIMH U ra3aMH.
https://m.edsoo.ru/ff0a25b0
3akoH ITackains
JlaBiaeHue B )XHUAKOCTH U rase,
36 BBI3BAHHOE JEHCTBUEM CHUJIBI bubnmorexa [IOK
https://m.edsoo.ru/ff0a2718
TSIKECTH

37 Pemenue 3anau o teme «JlaBienue but6mmoreka [IOK
B KHJIKOCTH M Ta3e. 3akoH Ilackams» https://m.edsoo.ru/ff0a2826

bubnunoreka IHOK

38 Coob1maromnmecs: cocysl 1

https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970

bubnunoreka LIOK

39 r €CKHI1 Ipe
MAPABIHCCICHI TIpeee https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopriHeBoit
KUJKOCTHBIN Hacoc
A1 ATmochepa 3eMiIH U IPUIHUHBL e bubnuoreka [IOK
CYLLECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
4 Bec Bo3ayxa. ATmocdepHoe bubnmnoreka HOK
JaBJIICHUE https://m.edsoo.ru/ff0a2b5a
13 H3mepenune atMmochepHOro bubmmoreka [JOK
nasneHus. Oneit Toppuuemniu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(EepHOTO
44 aBJICHUS OT BBICOTHI HQ, OBHEM bubmorexa [IOK
A AYP https://m.edsoo.ru/ff0a2fc4
MODpst
45 bapometp-anepounsa. Armocdeproe bubnnoreka [JOK
JIaBJICHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agay mo reme "
ATtmMmocdepHoe naBieHue"
JlelicTBUE )KUJIKOCTH U Ta3a HA
47 MOTPYKEHHOE B HUX TEJO bubmorexa HOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumeoBa cuia
JlaGopaTtopHnast pabota
43 «Omnpenenenre BHITAIKABAIOIICH bubnnoreka [JOK
CHUJIbI, ICMCTBYIOIIEH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B JKUIKOCTbHY
JlaGopatopHasi paboTa 1o Teme
bubnunorexa LIOK
49 «Uccnenosanne 3aBUCHMOCTH Beca

Teja B BOJE OT 00BEMA

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

MOTPYKEHHOM B KUJAKOCTh YaCTH
TeJa»

50

IInaBanue Ten

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHas paboTa
"KoHcTpynpoBaHue apeomMeTpa uiu
KOHCTPYHPOBAHUE JIOJKH U
orpeneNieHue eé
rpy30M0abEMHOCTH"

52

Pemenne 3amaq mo Temam:
«IInaBanue cyaoB.
Bo3znyxomnaBanuey, «JlaBnenne
TBEPABIX TEJ, )KUAKOCTEH U ra30B»

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3654

53

54

KonTtponbHast pabora o Teme
«/laBneHue TBEpABIX TEI,
JKUIKOCTEN U Ta30B)

Mexanunueckasi pabota

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a3 {82

55

MomaocTs. EAUHUITEI MOIITHOCTH

bubmnoreka IIOK
https://m.edsoo.ru/ff0a3 {82

56

VYpoxk-uccnenopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noanéMe 1o nectHuie"”

57

58

IIpocTeie MexaHu3Mbl. Peryar.
PaBHOBecue cui Ha ppryare

Pbruaru B TexHuKE, OBITY U
npupoze. JlaboparopHas pabora
«HMccnenoBanue yCcloBHM
pPaBHOBECHS pblUyara

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

59

Pemenue 3amau mo teme «Y CIIOBUSA
pPaBHOBECHUS pblUara

bubnunoreka LIOK
https://m.edsoo.ru/ff0a48a6

60

Koaddunment noneznoro neicTBust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KIIJI HaknoHHON
TUIOCKOCTH

0.5

61

62

Pemenue 3agau mo teme "Pabora,
MortHocTh, KIT/"

Mexanuueckas OHCPIHUA.
Kunernueckas u NOTCHOHUAJIbHAaA
OHCPIruAa

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a4c48

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4252

63

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPIruu

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEPUMEHT IO TEME
"JKcrnepuMEHTaIbHOE OIpeIeICHHUE
W3MEHEHHUS KUHETUYECKON U
NOTEHLNAIbHON PHEPTUH MTPU
CKaTbIBaHUHM T€Ja I10 HAKJIOHHOM
MJI0CKOCTH"

65

66

67

KonTponbHas pabora no teme
«PaboTa 1 MOIIHOCTb. DHEPT U

PesepBHblit ypok. Pabora c
TEKCTaMH 110 TeMe "MeXxaHuuecKkoe
nBrxeHue"

PesepBHblit ypok. Pabora c

TeKkcTaMH 110 TeMe "'JlaBiieHue
TBEPJBIX TEN, )KUIKOCTEN U Tra3oB"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a4ee6

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

68

PesepBHblit ypok. Pabora ¢
TekcTamu 1o Teme "Pabora.
MomuHocTs. DHeprus"”

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12




8 KVIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
o
JI:;-II Tewa ypoxa Bcero Konrporenpie  IMpakriieckue II/I[:;:CHHSI :)l;l[()l;l:())]]zl;feﬂbﬂble
padoThI padoThI pecypeni

OCHOBHBIE TIOJIOKEHUS

| MOJIEKYJISPHO-KMHETUYECKOM 1 bubnmnoreka HOK
TEOPUH U UX ONBITHEIE https://m.edsoo.ru/ff0a5256
MOJTBEPKICHUS

2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
Mogenu TBEPAOTO, JKUIKOTO U

3 ra3006pa3H0F;0 CO;TOﬁHHﬁ 1 bubmorexa HOK

https://m.edsoo.ru/ff0a540e

BELIECTBA
OObsicHeHHE CBOICTB TBEPAOTO,
JKUJIKOTO U Ta3000pa3HOTo

4 COCTOSIHMH BELIECTBA HA OCHOBE 1
ITOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

5 Kpucrannuueckue u amopdubie | bubnuoteka [IOK
TEJa https://m.edsoo.ru/ff0a5800

6 CMauuBaHue ¥ KanWIISIPHOCTD. 1 bubmmnorexka HOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530

7 TennoBoe pacIIMpEeHHE U CKATUE 1 bubamorexa LOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CB43b TeMIEpaTypbl

8 CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS 1

YaCTHI]



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

TCIJIOTA CrOpaHusa

9 Buytpennsis sneprus. CriocoOsr Bbu6muoteka [JOK
W3MEHEHUSI BHYTPEHHEH YHEPTUHN https://m.edsoo.ru/ff0a5c60

10 Bunsl Tenionepenaqu buGnuorexa [IOK

P https://m.edsoo.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

1 HCI0JIb30BAHUE TECIIOBEIX CBOMCTB bubnunoreka LIOK
BEIIECTB U MAaTEPHUAJIOB B LIENAX https://m.edsoo.ru/ff0a65¢c0
sHeprocoepekeHus "

12 KonunuecTBo TemnoTsl. Y aenbHas bubnuoreka [IOK
TEIJIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEILIOBOTO OallaHca.

bubnuoreka [{OK
13 TennooOMeH U TEIIOBOE
https://m.edsoo.ru/ff0a7088
paBHOBeEcCHE
JlaGopaTopHnas pabota

14 "HccnenoBanue ABICHUS bubnunoreka LIOK
TEIJI000MEHa MTPU CMEIIMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsye BoAbl"

Pacuer konnuecTBa TEIIOTHI,

15 HEOOXOIUMOTO JIJIsl HArPEeBAHUS
TeJa U BBIIEISEMOTO UM MIPU
OXJIAXKICHUN
JlaGopaTtopHnast pabota

16 "Onpenenenne yaeabHON bubmorexa HOK

P Y " https://m.edsoo.ru/ff0a6bb0
TEMJIOEMKOCTH BELIECTBA
17 DHeprus TormBa. Y [eiabHas bubnmnorexa [JOK

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

[InaBnenue u oTBEpAECBaHUE

18 KPUCTALINYECKUX TeI. Y AebHas buGnuorexa [IOK
P ) https://m.edsoo.ru/ff0a71d2
TEIJIOTA IJIABJICHUS
JlaboparopHas paboTa
19 "On Ie)I[eJIIc:HI/Ie pﬂeanoﬁ TETUIOTHI bubmorexa HOK
p y” https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbJIa
20 [TapooGpa3oBaHre U KOHICHCAITHS. bubnmnoreka HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas Temiora
napooOpa3oBaHus U KOHICHCAIIUH.
21 3aBHCHMOCTDH TEMIIEPATyPhl bubmmorexa [JOK
patyp https://m.edsoo.ru/ff0a786¢
KHUIICHHUS OT aTMOC(epHOTO
JIaBJICHUS
Brnaxnocts Bo3ayxa. Jlaboparopnas
” pabota "Onpenenenue bubnnoreka [JOK
OTHOCHUTEJIBHOM BIaXKHOCTHU https://m.edsoo.ru/ff0a7628
BO3/1yXa"
” Pewienue 3a1au Ha onpeneneHue
BIIQYKHOCTH BO3/yXa
[TpuHnunIbr pabOTHI TETIIIOBBIX
24 nsurateneif. [lapoBas TypOuna.
JIBuraTenb BHYTPEHHETO CTOPAHMS
KIIJ] TenmoBOro aBuratesns.
25 TenioBble ABUTaTEIN U 3aIATA bubnmorexa [IOK
A . https://m.edsoo.ru/ff0a7c7¢c
OKPY>KaIOIIEH CpeIbI
2% 3aKOH COXpaHEHUs U IPEBPAILICHUS

SHCPTHHU B TCIJIOBBIX ITPOLECCAX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroroBka K KOHTPOJILHOU padboTe
o TeMme "TermoBbIe IBICHUS.

bubnunoreka LIOK

27 .
N3MeHeHune arperaTHbIX COCTOSTHUM https://m.edsoo.ru/ff0a832
BemecTna”
KontponpHas pabora o Teme
" bubmmoreka [JOK
28 Tennossle sABieHUs. I3MeHeHne
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUM BELIECTBA

29 DnekTpusanus Tei. JBa pona
AIIEKTPUYECKUX 3apSAI0B
Ypok-uccienoBanue

30 "OnekTpu3auus Tea UHAYKIUEH 1
MIpY COMTPUKOCHOBEHUU"

31 BzaumopeiicTBue 3apssKeHHBIX TEl. bubnunoreka LIOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TOJIE.

0 HanpsokeHHOCTD 37€KTpUUECKOro Bbu6mmoteka [JOK
nonst. [IpuHIMn cynepno3uumuu https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX MOJIEH
Hocurenu snekTpudeckux 3apsaos.

33 OnemeHTapHbIN 3apsan. CTpoeHue
aToMa

14 [TpOBOAHMKH M TUAIIEKTPUKU. 3aKOH bu6muoreka [IOK
COXpaHEeHUs JIEKTPUYECKOIO 3apsaa https://m.edsoo.ru/ff0a8ef6
Pewrenne 3anad Ha npuMEHEHUE bubnmnoreka HOK

35 .

CBOMCTB JJIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKHI TOK, YCIOBHS €T0
bu6nunorexa LIOK
36 cyuiectBoBanus. MIcTouHnKn

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

bubnunoreka LIOK

37 CHCTBHUS DJICKTPHUECKOTO TOKA
A P https:/m.edso0.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiictere

38 3JIEKTPUYECKOIO MOJIs Ha 1
MPOBOJHUKYU U JUAIEKTPUKHU"

39 DIIEKTPUUYECKHI TOK B METaILJIaX, bubnmoreka [JOK
JKUJKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DneKTpruuecKas menb 1 eé
COCTaBHBIC YaCTH
Cuna toka. JJaboparopHas pabota

41 "UzMepeHue u erl)" Jmp OBaII-:I/Ie CHUIBI 0.5 bubmorexa [IOK

P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOe HaMpsKEHHE.

4 Boastmerp. JIabopaTtopHas pabora 0.5 bubmmoreka [JOK
"N3mepenue u peryaupoBaHue ’ https://m.edsoo.ru/ff0a%¢14
HanpspKkeHus"

ConpoTuBieHne MPOBOJHHKA.
43 VensHOE CONPOTUBIICHUE bubmmorexa HOK
P https://m.edsoo.ru/ff0aa738
BEIICCTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTD 3JIEKTPUUECKOTO
44 COIIPOTHUBJIICHHS ITPOBOJIHUKA OT €T0 1 bubnmorexa OK
P P https://m.edsoo.ru/ff0aa738
JUTMHBI, TIIOIIAIH TIOTIEPEYHOTO
cedeHus U matepuana"
3aBHCHMOCTDE CHJIBI TOKA OT
bu6nunorexa LIOK
45 HanpspkeHus. 3akoH Oma ayis

y4acTKa Ienu

https://m.edsoo.ru/ff0aad44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlaboparopHas pabota
"NccneqoBanue 3aBUCUMOCTH CHIIBI

bubnunoreka LIOK

46 TOKa, U, ero uepes pe3nucTop, OT
Ay pesp p https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA H
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U apaALIEIBHOE
COCTMHEHMS TIPOBOTHUKOB
JlaboparopHas pabota "IIpoBepka
43 IIpaBUJIa CIIOKEHUS HAIIPSKECHUN bubnuoreka [IOK
MPH TOCHENOBATEIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHas padora "IIpoBepka
49 IIpaBUJjIa I CUJIbI TOKA IIPU bubnuoreka [IOK
rapajuieIbHOM COCIUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenne 3a1au Ha mpuMEHEHNE
50 3akoHa OMa Ji1d pa3iInyHOTO bubnuorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaboTa 1 MOIITHOCTH
51 3JIEKTPUUECKOT0 TOKa. 3aKOH bubmmorexa HOK
p ' https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopaTtopHnast pabota
52 "Onpenenenne padOThH U MOITHOCTH bubnmorexa OK
p p | https://m.edsoo.ru/ff0ab3e0
3JIEKTPUYECKOTO TOKA
DJIEKTPUYECKUE LETH U
53 MOTPEOUTENH IIEKTPUUECKOM bubmuoreka [IOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
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https://m.edsoo.ru/ff0ab660

[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMe "DIEKTPUUYECKUE 3aPSIbl.

bubnunoreka LIOK
54 3apsKEHHbIE Tela U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMoOAeHCTBHA. I10CTOSITHHBIN
3JIEKTPUYECKUM TOK"
KonTtponsHast padbora o Teme
"DNeKTpruUECcKue 3apsabl.
bubnunoreka LIOK
55 3apsKEHHbIE Tela U UX
. . https://m.edsoo.ru/ff0abea8
B3anMOAeHCTBHA. [10CTOSTHHBINI
SJIEKTPUYECKUM TOK"
56 ITocTostHHBIE MATHUTEL, KX
B3aHUMOJICHCTBHE
57 Ypoxk-uccnenosanue "N3yuenue 1 bubnnorexa [JOK
OJIEH MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnautHoe none. MaroHuTHoe I10j1e
bubnuoreka [IOK
58 3eMIIM U ero 3HaueHue I )KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emMiie
OmneiT Opcrena. MarauTtHoe nose
59 3JIEKTPUUECKOro Toka MarauTHoe bubmmorexa HOK
p https://m.edsoo.ru/ff0ac1d2
M0JI€ KaTYIIKH C TOKOM
[IpuMeHeHue >MeKTPOMarHuToB B
60 texHuke. Jlaboparopnas padora 0.5 bubmuoreka [IOK
"N3yueHune neicTBUS MATHUTHOTO ’ https://m.edsoo.ru/ff0ac74a
MOJIsI HA IPOBOJAHMK C TOKOM"
DIEeKTPOABUTATEIb MIOCTOSTHHOTO
ToKa. Vcmor30BaHme
. bubnuotexa [JOK
61 3JIEKTPOJIBUTATENEC B TEXHUUECKUX

YCTpPOMCTBAxX M Ha TPAHCIIOPTE.
JlaGoparopHas paboTa

https://m.edsoo.ru/ff0ac86¢



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
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https://m.edsoo.ru/ff0ac86c

"KoHcTpynpoBaHue 1 U3y4eHue
paboThI dNIeKTpoABUTATENS "

Omnbitel @apazes. 3akoH
62 AJIEKTPOMAarHUTHOW MHAYKIIMH. 1
[IpaBuio Jlenna

Onektporereparop. CrocoOs
MOJTyYEHUS DIEKTPUUECKON
63 SHEPTrUu. DIIEKTPOCTAHIIMU Ha 1
BO300HOBIISIEMBIX ICTOYHHKAX
SHEPTUU

[TonroroBka Kk KOHTPOJIBHOU paboTe
64 1o TemMe "DIEeKTPUUYECKHUE U 1
MAarHuTHBIC SIBJICHUS"

KonTponbHas pabota mo Teme

65 "DeKTpUUECKHE U MarHUTHBIE 1 bubmorexa HOK
p” https://m.edsoo.ru/ff0acb14
SIBJICHUS
PesepsHslit ypok. Pabora ¢
66 TekcTaMu 110 TeMe "TeroBrie 1 bubmmorera OK
| https://m.edsoo.ru/ff0acc5e
SIBJICHUS

PesepsHslil ypok. Pabora ¢
bubmnoreka IIOK

67 TekcTtaMmu 110 TeMe "T1oCTOIHHBIH 1
https://m.edsoo.ru/ff0acdc6d

ANEKTPUIECKUIN TOK"

PesepBHblit ypok. Pabora ¢
68 TEKCTaMH 110 TeMe "MaruuTHeie 1
sBiieHUA"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68 2 14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
o
JI:;-II Tewa ypoxa Bcero Konrpoabnbie  Ipakriieckue fI[:yT'—?eHI/Iﬂ ngl?a[:())il;feﬂbﬂble
padoTsbI padoTshI pecypen

| MexaHnueckoe IBHKEHHE. )
MarepunanbHas Touka

) Cucrema orcuera. OTHOCUTEITLHOCTD I bu6mmorexa [IOK
MEXaHNYECKOT'O IBUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMOIMHEWHOE | bubnuoreka [IOK
JBHKCHHE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpAMONMHEHHOE

4 nBuxeHue. CpeHsis U MTHOBEHHas 1
CKOPOCTh

5 [IpsiMonnHeTHOE paBHOYCKOPEHHOE 1 bubnuorexa [JOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopoctu
JlaGopatopHas paboTa

. "Onpenenenye ycKOpeHus Tea npu | | bubnuorexa [IOK
PaBHOYCKOPEHHOM IBMKEHUU 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJI0CKOCTH"

2 CBoboaHoe nazgenue Tea. OnbIThI 1
lamunes

9 PaBHOMEpHOE ABMXKEHUE 1O | bubnnorexka [HOK

OKPY’KHOCTH. Hepno,u Hn 9acToTa

https://m.edsoo.ru/ff0ael76



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

oOpaiueHus. JInneliHas U yriuoBas

CKOPOCTH
10 LleHTpOCTpEMUTENIBHOE YCKOPEHUE
1 IlepBeiit 3akon HeroToHa. Bexktop bubnmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmuoreka [IOK
PaBHOelicTBYIOIIAA crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnunoreka [HOK
Cyneprnio3unus cun https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha IpUMEHEHUE bu6mmorexa [IOK
3ak0HOB HbroTOHA https://m.edsoo.ru/ff0aebbc
15 Cwura ynpyroctu. Sacon I'yka it sisoo el
16 Pemenue 3amgau mo reme «Cuna
YIPYTOCTH
JlaGoparopHas T
17 <<OnpzZezzHier§S:Tsocm bubmmorexa [TOK
https://m.edsoo.ru/ff0aee28
MPY>KUHBI»
bubmuorexa [JOK
18 Crna Tpenms https://m.edsogru/fanﬂ 38
19 Pemenne 3agau mo teme «Cuia bu6mmoreka [JOK
TPEHUD) https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "Onpl;:[eJIIZHHe I:coa(b(bHuHeHTa bubnmorexa LIOK
| https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemenne 3amay mo reMe "3aKOHEBI
21 Herorona. Cuna ynpyroctu. Cuna bubnmorexa LIOK

TpeHUs"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
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Cua TsSHKeCTH U 3aK0H BCCMHUPHOT'O

22 TATOTEHUs. Y CKOpEHUE CBOOOTHOTO bubmorexa LIOK
’ p https://m.edsoo.ru/ff0af044
naJicHUus
Ypoxk-koHdpeperuus "/[Bmkenue ten
23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cucrema). ["anmakTuku"
Pentenue 3anau mo teme "Cuia
24 TSDKECTU Y 3aKOH BCEMUPHOIO bubmmorexa LIOK
" p https://m.edsoo.ru/ff0af5{8
TATOTCHUS

25 IlepBas kocMHYECKask CKOPOCTb. bubnuorexa [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.

2% AGcomoTHO TBEPAOE TEIO. bubnuorexa [JOK
PaBHOBecue TBEpAOTO TENa ¢ https://m.edsoo.ru/ff0afe36
3aKpeTIEHHONW OChIO BpallleHUs!

27 MowmeHnT cunsl. LeHTp TsKECTH

78 Pemenne 3agau o teme "MoMEHT bu6nmoreka [JOK
cuisbl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM padboTe

29 1o Teme "MexaHu4ecKoe ABUKEHUE bubnrorexa LIOK

. | ' https://m.edsoo.ru/ff0b0408
B3aumoneiictBue ten
KontponbHas padota o Teme
30 "MexaHn4yecKoe IBHKEHHUE bubmorexa HOK
. ) ’ https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue ten
Nmmynsc Tena. UMITynbC CHITBL.
31 3aK0H COXpaHEHUsI UMITYJIhCa. bubnmoreka [JOK

Ynpyroe u Heynpyroe
B3aMMOJICHCTBHE

https://m.edsoo.ru/ff0b07fa



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
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https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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https://m.edsoo.ru/ff0b07fa

Pemenue 3aga4d mo reme "3akoH

bubmuoreka [JOK

32 COXpaHEeHUs ummyJbca' https://m.edsoo.ru/ff0b096¢c
1 Ypoxk-koudpepenuus "PeaktuBHoe
JBUKEHUE B IPUPOJAE U TEXHUKE"
bu6mmoreka [IOK
34 Mexannueckas paboTa U MOIIHOCTh hitps://m.edsoo.ru/ff0b0as4
15 PabGoTa cHITBI TSXKECTH, CHIIBI bubmuorexa [JOK
YIPYTOCTH U CUIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHnas pabota
16 «Omnpenenenue pabOThI CUITbI TPEHUS
IIPU PAaBHOMEPHOM JBUKEHUU Tela
110 TOPU30HTAIBHON ITOBEPXHOCTU»
37 CBs13b SHEpruu U paboThI.
[ToTeHumanbHas FHEPrus
18 Kunernueckas sneprus. Teopema o bubnunoreka [JOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHUKe
40 JlabopaTtopHast pabora «3yuenue bubnuoteka [JOK
3aKOHA COXPAaHEHUS SHEPTUN» https://m.edsoo.ru/ff0b12fe
A1 KonebarenpHoe IBHKEHHUE U €0 bu6mmoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromiue KonebaHus.
42 BHI}SX;{E{HHG KoJe0aHus. bubmmorexa [IOK
https://m.edsoo.ru/ff0b200
Pe3onanc
43 MaremMaTnuecKkuil 1 Npy>KUHHBIA

MasATHHUKHU



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccnenoanue «3aBUCUMOCTh
nepuoja KojaebaHui oT KEeCTKOCTH
MPYKUHBI U MAacChl TPy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

46

47

48

[IpeBpamienue 3aepruu npu
MEXAHNYECKUX KOJIeOaHUsIX

JlaGopaTtopHnas pabota
«OrmpeneneHue 4acToThl ¥ MEPHo/Ia
KoJIe0aHUH MPY>KUHHOTO MAasITHUKAY

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KoJeOaHHi
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

Mexaunueckue BoaHbl. CBOMCTBA
MeXaHW4YeCKUX BOJIH. [IpomonbHbIC 1
MOTIEPEYHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koudepennus "MexaHnUECKHE
BOJIHBI B TBEPAOM TEIIE.
CeilicMuueckue BOIHEI"

50

51

52

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYyKa
Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpoxk-koHpepennus "YapTpa3ByK u
uH(ppa3ByK B IpUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

[ToaroroBka K KOHTPOJILHOU paboTe

54 1o TeMe "3aKOHbI COXpaHEHUs. EE::SJ'I;I;T:;{:)?E/I;% 2550
Mexanuueckue KonebaHus 1 BOJIHbI" T ‘
KonTtponpHas pabora o Teme

55 "3aKOHbBI COXPAaHEHUS.

Mexannueckue KoieOaHusi U BOJHBI"

56 DJIEKTPOMArHuTHOE MOJIE. bubnunoreka [HOK
DIIeKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe

57 CBoiiCcTBA 3JIEKTPOMAarHUTHBIX BOJIH
Ypoxk-koudepennus "Llkana

53 ANEKTPOMATHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonb30BaHuE 3MEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH IJI1 COTOBOM CBsA3U"

VYpok-uccnenosanue "U3yuenue

59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C Et?fj/ilriT:;{si?ri/I;fObk&
OMOMLIBI MOOMIILHOTO Tenedona" T '

Pewienue 3a1au Ha onpeneneHue

60 YaCcTOTHI U JIJIUHBI
AIEKTPOMATHUTHOUW BOJIHBI
DJNIeKTpOMarHuTHasi Ipupoja CBeTa.

61 Ckopoctb cBeta. BomHOBBIE bubnmorexa LIOK
CBONCTEA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonuneiinoe

62 pacnpocTpaHEHHUE CBeTa. 3aTMEHUS bubnuorexa LIOK
Cosmma 1 Jlymbi https://m.edsoo.ru/ff0b3658
3aKOH OTpakeHUs cBeTa. 3epKaJa.

63 Pemenue 3aga4 Ha npUMEHEHUE bubnnorexa LIOK

3aKOHa OTpaXCHUA CBETA

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
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[Ipenomnenue cera. 3akoH

bubmuoreka [JOK

64 IIPEJIOMIICHUS CBETA https://m.edsoo.ru/ff0b3aeca
[TonHOE BHYTpEeHHEE OTpaKEeHUE
65 cBeta. Mcronb30BaHKE MOJHOTO bubnuorexa [JOK
BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ff0b3c5¢c
ONTHUYECKUX CBETOBOJIAX
JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH YTJia
66 IPEJIOMJICHUS] CBETOBOTI'O JIy4a OT
yrja rnajgeHus Ha rpaHule "Bo3ayX-
cTexno""
Ypok-koHpepeHIus
"Hcnionp30BaHuE TIOJTHOTO
67 BHYTPEHHETO OTPaXKECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bu6mmoreka [JOK
68 JIunzel. OnTUyecKas cuiia JIMH3bI https://m.edsoo.rw/f0b32c
. bubnuoteka [JOK
69 [TocTpoenue n3o0paxeHnit B TMH3AX https://m.edsoo.r/f0b4dda
JlaGopaTtopHnast pabota
70 "Onpenenenne GOKyCHOTO bubnuorexa [JOK
PAcCTOSIHUA U ONTUYECKOU CHUIIBI https://m.edsoo.ru/ff0b4206
coOuparorien TUH3bI"
71 Ypoxk-koHpepennus "OnTuyeckue bubnmnoreka [JOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
7 I'ma3 xak ontuyeckasi cucTema. bubmuorexa [JOK

3peHue

https://m.edsoo.ru/ff0b4684



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

Ypok-koudepenus "JlepexTo

73 "
3penusi. Kak coxpanute 3peHue
Paznoxxenne 6eoro cBeTa B CIIEKTP.

74 OneiTel HetoToHa. CriokeHne bubnuorexa [JOK
CIIEKTpaJbHBIX I[BETOB. /ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTtopHas padota "OMbITHI 11O
pasiIoKeHUIo Oe1I0ro CBeTa B CIIEKTP

75 Y BOCTIPUSATHIO I[BETA MMPEIMETOB MPHU bubmmorexa [TOK

P B pedt p https://m.edsoo.ru/ff0cOe2a
WX HaOJIFOJICHUU Yepe3 I[BETOBBIC
¢GmbTpe"
VYpok-npaktukyM "BonHoBbIE

76 CBOICTBa cBeTa: AucCHepcus,
uHTEepepeHms u audpaxms”

77 OmnsiTel Pesepdopaa u mnanerapHas bubnunoreka [JOK
MOJIE]Ib aTOMa https://m.edsoo.ru/ff0c12a8

73 IToctrynater bopa. Moaens atoma
bopa
Hcenyckanue v noriomeHme cBera

79 atomoM. KBanTsl. JInneliuaTeie buommorexa [TOK

’ ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI

20 Ypok-npaktukym "Habnronenue bubnnorexa [JOK
CIEKTPOB UCITyCKaHU" https://m.edsoo.ru/ff0c1550

81 PagnoakTrBHOCTB U €€ BUbI bubmmorexa [TOK

A A https://m.edsoo.ru/ff0c1672

20 Crpoenue aToOMHOTO sipa. bubmuotexa [JOK

HYKJ'IOHHaSI MOACIb

https://m.edsoo.ru/ff0c18ac



https://m.edsoo.ru/ff0c0f4c
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https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

23 PannoaktuBHBIE TpEeBpaICHUSI. bubmuoreka [JOK
N3oTomnsl https://m.edsoo.ru/ff0clal4

%4 Pemienue 3ajau o teme: bubnuorexa [JOK
"PanuoakTuBHBIC MpeBpamieHus" https://m.edsoo.ru/ff0c1b4a

85 Ilepuon nmonypacnana
Ypok-koH(pepeH s

86 "IPazmoaKT%IBiHe U3JIy4YCHHS B buGnnorexa LIOK

| https://m.edsoo.ru/ff0c2126
MpUPOAE, MEAUILINHE, TEXHUKE
SnepHbie peakuu. 3aKOHBI
87 coxlfaHeHEs{ 3aps10BOTO U bubmmorexa [JOK
https://m.edsoo.ru/ff0c1¢58
MacCOBOTO YHCE

28 DHeprusi CBsSI3U aTOMHBIX SIED. bubnnoreka [JOK
CBs13b Macchl U SHEPTUH https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amau no reme "Snepueie
peakuun"

90 Peakuuu cunTte3a u nenexus saep. bubnunoreka [JOK
Ucrounuku sueprun CosHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenus "Anepuas

91 JHepreruka. Jlencreus
PaauoOaKTUBHBIX U3Ty4YEeHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJILHOU paboTe

9 10 TeMe "DJIEKTPOMarHUTHOE TOJIE. bubnuorexa [IOK
ONEKTPOMAarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbie siBneHus"

93 KonTpomnpHas pabota mo Teme

"DneKTpOMarHuTHOE MOJIE.



https://m.edsoo.ru/ff0c1a14
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DNIEKTPOMArHUTHBIE BOJTHBI.
KBauroBrie sBienus"

[ToBTOpenue, obodIICHNKE.

bu6mmoreka [IOK
94 JlaboparopHsie pabOTHI IO KypC
" P pu P " pey https://m.edsoo.ru/ff0c245a
BiaumopeiicTBue Ten
[ToBTOpenue, 0600IeHNE. Permenue
95 AaCYETHBIX M KAYECTBEHHBIX 3a1a4 bubmnorexa [IOK
p " " https://m.edsoo.ru/ff0c2572
1o TeMe ""TermoBbIe MpoUecChl
IToBTOpenue, 0600IeHNE. Permenue
96 PaCyYETHBIX U KaUECTBEHHBIX 3a/1a4 bubnuorexa [JOK
o teme "KII/] TennoBbeIx https://m.edsoo.ru/ff0c2a22
nsurareaei"
IToBTOpenue, 0600meHNE. Permenune
97 ACYETHBIX M KAYECTBEHHBIX 3a1a4 bubnmnorera [TOK
p | " https://m.edsoo.ru/ff0c2b30
no teme "KIIJ[ anexkrpoycranoBok
[ToBTOpenue, obobIIeHNKE.
98 JIaGopaTopHEbIe pabOTHI IO KyPC bubmmorera [TOK
" patop P " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBBIC SIBJIICHUSA
[ToBTOpenue, 06061menue. Padota ¢
99 TEKCTaMHU 110 TeMe "3aKOHBI bubmmorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXAHHUKE
[ToBTOopenue, o6o0mmenue. Padora ¢
100 Texkcramu 1o teMe "Koiebanus u bubmmnorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTropenue, 06o0meHue. Padora ¢
" bubmuotexa [JOK
101 TekcTaMmu 110 TeMe "CBeTOBEIE

siBieHus"”

https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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[ToBTopenue, 0600menue. Padora ¢
TekcTamu o Teme "KBaHToBas u
snepHas puzuka"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






