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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (u3MKEe HAa YpPOBHE OCHOBHOrO OOIIEro 00pa3oBaHUs
COCTaBJIcHa Ha OCHOBE TOJIOKEHUH U TpeOOBaHHWM K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTEIbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepaibHOi pabouel mporpaMMbl BOCIUTaHUS U
Konuenuuu npenonasanus yueOHoro npeamMera «DOusukay.

ConmepxaHue mnporpamMmbl 10 (U3MKE HANpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TPAMOTHOCTH OOYYarOIIMXCS M OPTraHU3alMI0 H3yYCHUS
(GU3MKKM Ha JAEITENBHOCTHON OCHOBE. B mporpamMMe mo (pu3MKe y4YHTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IJIAaHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOyUEHHs, a TaKXKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepurana
1o rojam oOyueHus (Mo Kjaccam), IpejaraeT NpUMEPHYIO OCIEA0BATEIbHOCTh
U3Y4YEHUsI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTUS NPEIMETHOIO COIACPKAHMS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpamMma mo Qu3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboueli mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®du3urKa SIBISIETCS CUCTEMOOOPA3YIOIINM JIJIsl ECTECTBEHHO-HAYYHBIX YU4EOHBIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEU, OMOJ0ruen, acTpOHOMHEN 1 (pu3nUecKoi reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, MPEIOCTaBIsSeT Haubojee SICHbIE
oOpasiibl MPUMEHEHHsI HAYYHOTO METOJAA MO3HAHUSA, TO €CTh CIO0C00a MOTyUYSHHUS
JIOCTOBEPHBIX 3HAHUM O MHUpE.

OpnHa U3 TIaBHBIX 3a/ad (PU3NYECKOTO OO0pa3oBaHUS B CTPYKType OOIIETO
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTU U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yyenne ¢uszuku Ha 0a30BOM ypOBHE TPENIOIAaraeT OBJIaJCHUE
CIIEIYIOIMMU KOMIIETEHTHOCTSMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTH:

+ Hay4YHO OOBSICHATH SIBJICHUS;

+ OLEHHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCJIEI0BAHNUS;

« HHTEPHPETHPOBATH JAHHBIE U UCIIOIH30BATh HAYUYHbIE JOKA3aTEIbCTBA IS

MOJIy4E€HUS BBIBOJIOB.



[lenn w3ydyeHus (U3MKA Ha YpPOBHE OCHOBHOIO O0OIIEro 0Opa3oBaHUs
onpenenensl B KoHuenmuu mnpenojaBaHus ydeOHoro mnpenMera «®Duszmka» B
oOpa3oBarenbHbIX opraHuzammsx Poccuiickoit @enepanuu, peanu3yromux
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAMMBI, YTBEPKACHHONW pEIICHUEM
Komnerun Munucrepctsa npocseiienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nexadps 2019 r. Ne [1K-4BH).

Hean uzyuyenus Gpusuku:

« npuoOpeTeHHue HHTEepeca W CTPEMJIEHHS OOyYaronuxcsi K HAayYHOMY
W3YYEHUIO TPUPOJABI, PAa3BUTHE HUX HWHTEIJIEKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

 pa3BUTHE MPEACTABJICHUI O HAYYHOM METOJIE MO3HaHUs U (OPMHUPOBAHUE
HCCIIEI0BATEIbCKOTO OTHOIICHUS K OKPYKAOIIUM SIBIICHUSIM;

+ (opmMupoBaHHE HAYYHOT'O MUPOBO33PEHHUSI KaK PE3yJIbTaTa U3yUYeHUsI OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

- (opmupoBanue npeacTaBieHUNA O poyid (DUMKHU JJIST Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

« pa3BUTHE  TMpEACTaBICHUH O  BO3MOXKHBIX  cdepax  Oymaymien
poheCCHOHAIBHON JIeSITEIPHOCTH, CBSI3aHHOU ¢ (PM3MKOM, MOATOTOBKA K
JTanbHEHIIeMy 0OyUEHHUIO B 3TOM HalPaBJICHHH.

JlocTikeHne JTHX Iefield MmporpaMmMbl Mo (U3MKE Ha yYpOBHE OCHOBHOTO

o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

- mnpuoOpereHne 3HaHUH O JUCKPETHOM CTPOCHHMHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUECKHX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHUSIX

+ npuoOpeTeHrne YMEHUM OMHCHIBATh U OOBSCHATH (HU3UUYECKUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

* OCBOCHME METOJIOB  pPEUIEHHUS  IPOCTEUIINX pacu€THBIX 3a1a4

C MCTIOJIb30BaHUEM br3UIeCKuX MoOJIeNIel, TBOPYECKHUX
U TIPAKTUKO-OPUECHTUPOBAHHBIX 33]1a4;

+ pa3BUTHEC YMEHHUW HAOJFOMATh NMPUPOIHBIC SBIICHUS U BBITIOJHSATH OTBITHI,
nabopatopHble pabOTBl M OKCIEPUMCHTAIbHBIC HCCIACAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

« OcBOeHHE NMpHUEMOB pabOThl ¢ MH(pOpManuen (GU3HMUECKOTO COAECp>KaHUs,
BKJTFOYAsi HTH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKCHUSIX (DU3UKH, aHATU3 U
KPUTUYECKOE OlICHUBaHUE MH(POpMALIHH;

+  3HAKOMCTBO cO chepamu podhecCHOHATHEHON AESTENHHOCTH, CBI3aHHBIMU
C GU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JOCTHXKEHUSIX (PU3UYECKOI HAYKH.



Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZeN0), B 8
KJ1acce — 68 yacoB (2 yaca B Hezento), B 9 kiacce — 102 yaca (3 yaca B HEIeio).

[Tpennaraemserii B mporpaMmMe mo (pu3mnke mnepedeHb J1ab0paTopHBIX paboT U
OTIBITOB HOCUT PEKOMEH IATENIbHBIN XapaKkTep, YIUTENb JeIaeT BIOOP MPOBEICHUS
7a00paTOpHBIX pPAabOT W OMBITOB C YYETOM HHAWBHIYAITbHBIX OCOOCHHOCTEH
oOyJarommxcs, CIUCKa SKCIIEPUMEHTAIBHBIX 3aJaHul, MpejiaraeMblX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COJEPXKXAHUE OBYUEHUA

7 KJIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAI0IIEero Mupa.

®dusnka — Hayka o mpupone. SBieHus npupoxasl. DU3MUECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckue BenuuuHbl. W3mepenue ¢usnueckux BenuuuH. Dusnueckue
npudopsl. [lorpemnocts u3mepenuii. MexxayHapoHasi cuCTeMa €IMHUIL.

Kak ¢usuka u JApyrue ecTECTBEHHbIE HAyKHM H3Yy4yaloT MPUPOY.
EcTtecTBeHHO-HAy4YHBI METOJ NO3HaHMs: HaOJIOJEHHE, MOCTAHOBKA HAYYHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SIKCIEPUMEHT I10 NMPOBEPKE THIIOTE3, 0OBSICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NIECKUX SBJICHUN ¢ TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEIUIOBBIE, JJIEKTPUYECKUE, MarHUTHEIE,

CBETOBBIEC SBJICHUS.

2. duznueckue NpuOOPHI U MpoLEeaypa NPIMbIX U3MEPEHUN aHAJIOTOBBIM U
U (QPOBBIM PUOOPOM.
Jlabopamopusie pabomul u onvimel.
1. OmpepeneHue EHBI ASIEHUS Kbl U3MEPUTEIHHOTO MpUOopa.
2. M3mepeHue pacCTOSTHUN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpezneneHue pa3MepoB MaJbIX TeEl.
5. M3MepeHue TemIeparypbl MpU TOMOIIH KUJIKOCTHOIO TEPMOMETpa U
JaTYuKa TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIOTE3BI: JAIBHOCTH MOJIETA
apuka, MymeHHOTO TOPU30HTAIBHO, TeM OoJibllle, YeM OOJbIIe BhICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBEIE€HUS 0 CTPOEHUM BelllecTBa.

CrpoeHue BeliecTBa: aTrOMbl M MOJIEKYJb, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTRA.

JBmxxenne yactull BemiecTBa. CBsA3b CKOPOCTHM JBWIKEHHSI YacTHI[ C
temriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEW U TBEPABIX
(KpUCTaITMYeCKUX) Tesl. B3auMOCBsS3b MEXKIy CBOMCTBAMHU BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJEKYJISpPHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.



Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JABHKEHHUS.

2. Habmonenne nuddysum.

3. HaGmonenue  sBIeHHUM, OOBACHSAIONUXCS MPUTHKEHUEM WIH

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.
Jlabopamopuvie pabomul u onvimaul.
1. OneHka auameTrpa aroma METOJIOM  PSIOB (c
UCIIob30BaHueM (oTtorpaduii).
2. OnbITHI 10 HAOJIIOICHHUIO TETUIOBOT'O PACIIMPEHHUS ra30B.
3. OnbITHI 10 OOHAPYKEHUIO JEUCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSAKEHUSI.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexanuueckoe JBH>KeHHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBUXKCHHUE.
Cxopoctb. CpelHsAsi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHHH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SlBnenue wHepnuu. 3aKOH MHEpUHMH. B3anmoneicTBue Ten Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHA Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHUILIC
o0BEMa BelecTna.
Cuiia Kak XapakTepucTUKa B3auMojeicTBUs Tes. Cuila ynpyroctd M 3aKOH
['yka. I3MepeHue cuwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HAIIPAaBJIEHHBIX 10 OAHOM npsiMoil. PaBHOercTByomas cuil. Cuna TpeHus.
TpeHue CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B IpUpOIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepenune CKOpOCTH MIPAMOJIMHENHOTO JIBUKECHUS.
3. HaGnronenue sBieHUs HHEPILIUH.
4. HabmroneHue n3MeHEeHUs1 CKOPOCTHU MPU B3aUMOICHCTBUM TETI.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBHUIO TEI.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OAHON MPSIMOM.
Jlabopamopusie pabomel u onvimel.
1. OmnpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUWKEHUS (IIapHKa B JKUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne cpeAHel CKOPOCTH CKOJIbKEHHUs OpyCcKa WM IIapuKa Mo
HAKJIOHHOM TIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

4. OmnbIThI, JAEMOHCTPUPYIOIIKME 3aBUCUMOCTh pacTsikeHus (nedopmariim)
MPY>KUHBI OT MPUII0KEHHON CHUIIBL.



5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHHS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCSI TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYECHUS JlaBiieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJieHUsI raza oT o0bEma, TemrepaTypsl. llepenaua naBneHus
TBEPBIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH I[lackansa. IIneBmaTmueckue
MalIuHbl. 3aBUCUMOCTH JABJIEHUS >KHJIKOCTH OT TIIyOMHBI. [ MapocraTmyeckuid
napagokc. Coolbmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbL.

Atmocdepa 3emnn u atmocdepHoe napieHue. [IpuyuHbI cyniecTBOBaHUs
BO3yIIHONW 000si0uku 3emiu. OmnbiT Toppuuemnu. M3mepenue atmoc@epHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(EpPHOTO JAaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEepPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NMOTPYKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTHIO U Ta30M.
Coobmiaroiuecst COCyIbl.

['mapaBauueckuu mpecc.

[IposiBnenue newcTBrsi aTMOC(PEPHOTO JABICHUS.

o vk~ w N e

3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI OT 00bEMA MOTPYKEHHON YacTH Tea
Y IUIOTHOCTH KUIKOCTH.

N

PaBeHCTBO BBITAIKUBAIOLIEN CUIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YCJOBHE IUIaBaHUs TEJI: IJIABAHUE WM NOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOILEHHUS TUIOTHOCTEH TEJIa U KUIKOCTH.

Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCMMOCTH Beca Tejia B BOJIe OT 00bEMA MOrpyKEHHOM B
KUJKOCTb YaCTH TeJA.

2. OmpeneneHue  BHITAJKUBAIOMICH  CUJIbI, JICUCTBYIOIIEWM Ha  TeEJo,
IIOIPYKEHHOE B JKUIKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAOIIEN CUJIbI, JEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OmpITBl, JEMOHCTPUPYIOLIME 3aBUCHMOCTh BBITAIKMBAIOLIECH  CHJIBI,
JEHCTBYIOIIEH Ha TEJO B KUAKOCTH, OT 00bEMA MOTPYKEHHOHN B )KHJIKOCTD
YaCTHU TEJIA U OT IUIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBaHue apeoMerpa WM KOHCTPYHPOBAHME JIOJKH U
OIIpEIEIIEHUE €€ IPYy30H0ABEMHOCTH.

Pa3pnen 5. PaGora 1 MOIIHOCTH. DHeprus.



Mexanuueckasi pabota. MOIIHOCTS.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. lIpaBumio
paBHOBecHs pblyara. [I[pumeHeHue npaBuiia paBHOBECHS pblyara K 0J10Ky. «30510Toe
npaBuio» Mexanukd. KITJI nmpocteix Mexann3moB. IIpocTeie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHernueckas W TNOTEHUHAIbHAS HSHEPIHUS.
[IpeBpailieHrie 0OTHOTO BHJIa MEXaHUYECKOW SHEPTUU B APYTroi. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. ITpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimaul.

1. Omnpenenenne padOThI CUIIbI TPEHUS TPU PABHOMEPHOM JIBU)KEHUHU Teja 10

TOPU30HTAJIbHOM ITOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS phlyara.
3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KUIACC

Paznea 6. TemioBbie iBJICHHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca U pa3mepbl aTOMOB U MOJieKyJ. OMNbIThI, MOJATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHU.

Mogenu TBEPAOro, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucramnueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUU MOJEKYJISIPHO--KUHETUYECKOW TEOPHH.
CmaunBaHM€ U KalWUISIPHBIC sIBJICHUS. TemIoBOe pacluIiupeHne U CKaTue.

Temneparypa. CBsizb TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABHYKEHHUSI
yacTull. BuyTtpennsisi sHeprusi. CrocoObl M3MEHEHMs] BHYTPEHHEH DHEPTUU:
Terionepeaaya v CopepiieHue padotsl. Buabl Termmonepeayu: TemIONpoOBOIHOCTD,
KOHBEKIIUS, U3ITyYCHUE.

KonudectBo TemnoTel. YaenpHas TEMJIOEMKOCTh BEHIECTBA. TeMIooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeryloBoro OanaHca. [lmaBiaenue w
OTBEpPACBAHUE KPUCTAJUIMUYECKUX BEIIECTB. YJelbHAs TEIJIOTA IUIABJICHUSI.
[TapooOpa3oBanue u konaeHcamus. Mcmapenme. Kumenme. YnenpHas Terora
napooOpa3oBaHusi. 3aBUCMMOCTh TEMIIEpaTypbl KUIIEHHS OT arMoc(epHOro
JTaBJICHHUSL.

BnaxxHocTh Bo3ayXa.

DHeprust TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUS.



[TpuHumne! padots! TeruoBbix aurareneil KI1/] termoBoro auraresns.

TennoBble ABUTATEIN U 3aIIUTA OKPYKAIOIICH CPE/Ibl.

3aKoH COXpPAaHCHH:A U IPCBpPAICHUS SHCPTHUH B TCIINIOBBIX ITPOLICCCAX.

Hemoncmpauuu.

1.

2
3
4.,
5

© © N o

HaoGmronenre OpoyHOBCKOTO IBUKEHUS.

Hab6mronenune nuddysun.

HaOmronenue siBjieHni cMauMBaHUs M KaITWJIISIPHBIX SIBJICHU.
HaOmroneHue TenioBoro pacuimpeHus Ted.

W3meHeHne naBiieHUs Ta3a MPU U3MEHEHUU 00BbEMa M HArpeBaHUU WM
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bunae! Tenmonepenayn.

OxyakIeHUe TIPU COBEPIIICHUU PaOOTHI.

HarpeBanue npu coBepiiieHUH paboThl BHEIIHUMU CUJIaMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmonenue kuneHus.

. HabGnrogenue noctosiHCTBA TeMIIepaTyphl MPHU MJIaBJICHUU.
13.

Monenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CHII MOJICKYJISIPHOTO TIPUTSKEHHUS.
OnbITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnbITEl 10 HAONIOJEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, XKUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiIeHUS BO3AyXa B Oa/IOHE IINPHULA.

OnbIThl, AEMOHCTPHUPYIOIIME 3aBUCUMOCTh JABICHUS BO3AYyXa OT €ro
00BEMa M HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JIMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUJKOCTH
B TEPMOMETPUUECKOM TPyOKE OT TeMIEepaTyphl.

HaGnronenne w3MeHeHUsT BHYTPEHHEH OHEPruM Tela B pe3yjbTaTe
Terionepeaayr U paboThl BHEIITHUX CHUJI.

HccnenoBanne siBICHUS TEIUIOOOMEHA MPU CMENIMBAHWU XOJOJHOW U
ropsiyer BOJIBL.

Onpenenenue  KOJMYECTBA  TEIUJIOTHI, IMOJYYEHHOTO BOJOH  TIpHU
TEIUI000MEHE C HArpeThIM METAJUTMYECKUM [UIUHAPOM.

OnpeneneHue yaelbHON TEMIIOEMKOCTH BEIIECTBA.

HccenenoBanue nponecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelabHOM TEIIOTHI TJIaBJICHUS JIb/IA.



Pa3znen 7. diekTprnyecKue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JIEKTpUYECKUX 3apsaoB. B3ammopeinctBue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apsHKEHHBIX TEJ OT BETMYMHBI 3apsJI0B U PACCTOSIHUS MEXKTY TeJIaMu).

Onekrpudeckoe nojie. Hanpsok€HHOCTh 3iekTpudeckoro nosst. [lpuHnmn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKkux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBOogHMKM W JMAJIEKTPUKH. 3aKOH  COXPaHEHHS
AIEKTPUYECKOTO 3apsa.

ONEKTPpUYECKU TOK. YCIIOBHSA CYIIECTBOBAaHUS JJIEKTPUUYECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHYECKOE, MarHUTHOE). DIEKTPUUECKUI TOK B )KUJKOCTSX U ra3ax.

Onextpudeckass nenb. Cuina  TOKa.  DIEKTPUYECKOE  HAIPSIKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. Y IEIBHOE CONPOTHBIIEHME BeniecTsa. 3akoH Oma
JUIsl ydacTka nend. IlociienoBaTenbHOE U apauieIbHOE COETMHEHHNE TPOBOJHUKOB.

PaGora ¥ MOIIHOCTH 3JeKTpUYecKoro Toka. 3akoH Jlxoymns—JleHua.
DneKTpuYecKre Lenu U MOTPEOUTENH IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHbIE ~ MarHuThl.  B3auMoAEHCTBHME  TMOCTOSHHBIX ~ MAarHHUTOB.
MarnutHoe none. MarHuTHOE 1osie 3eMJIM M €r0 3HAYEHUE IS KU3HU Ha 3eMIIe.
OneiT  Opcrena. MarHuTHoe 1oJie  3JIEKTpUYeckoro Toka. IIpumeHenue
AIIEKTPOMArHUTOB B TEXHUKE. JIefICTBME MArHUTHOTO MOJISl HA MTPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOTO TOKa. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel apanes. SBneHue 35ekTpoMaratuTHON MHAYKUKK. [IpaBuno Jlenna.
DIIeKTporeHeparop. CnocoOb1 MOTYYCHHUS AIEKTPUIECKOM SHEPIHUH.
DAEKTPOCTaHIIMK HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHU.

Hemoncmpayuu.

DJeKTpU3aLus Tell.

JIBa poJ1a 2IIEKTPUYECKUX 3apsAJI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEJl.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DneKkTpocTaTuuecKas MHIYKIUS.

3aKOH COXPAHEHUS JIEKTPUUECKUX 3aPSIO0B.

[TpOBOJTHUKH U TU3IEKTPUKHU.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MMOJIS.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlericTBUS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B JKHUJIKOCTH.

W L N O U R WN R



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

["a30BbIl pa3psia.

N3mMepeHue Cuitbl TOKa aMIIEPMETPOM.

N3MepeHune 3eKTPUYECKOTO HAIPSIYKEHUST BOJIbTMETPOM.

Peocrar n MarasuH cOnpoTHBIICHUN.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoenupoBaHrue HEBO3MOXKHOCTH Pa3JICICHUS TTOJII0COB MAarHUTA.
MoaennpoBaHre MarHUTHBIX MOJIEN MMOCTOSIHHBIX MAarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHuT.

JlelicTBrE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MMOCTOSHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OmnbiTer apanest.

3aBUCMMOCTh HAIpAaBJICHUS MHAYKIIMOHHOTO TOKAa OT YCIOBHH €ro
BO3HMKHOBCHMS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

1.
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10.
11.

12.

OnbITel 1O HAOMIONCHUIO AJICKTpU3AlMKM  Tel WHAYKIUEW U Mpu
COIIPUKOCHOBEHUH.

HUccnenoBanne nAEMCTBUSL AJIEKTPUYECKOTO IO HA MPOBOJHUKH U
JTIUDJICKTPUKHU.

COopka u mpoBepka pabOThI AJIEKTPUICCKON 1T MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbl TOKA.

N3MepeHue U peryaIupoBaHUe HaMPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Yepe3 PEe3UCTOp, OT
COTNPOTUBRJICHUS PE3UCTOPA U HAMPSHKEHUS HAa PE3UCTOpE.

OnbITEI, JEMOHCTPUPYIOLIUE 3aBHCHUMOCTD AJIEKTPUUYECKOTO
CONPOTHUBJICHUS TMPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAY IONEPEYHOTO
CEUEHHMS U MaTepuara.

[IpoBepka mpaBuia CIOXKEHUS HANPsHKEHUNW TIPU  TOCJIEI0BATEIILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiia il CUJIBI TOKAa NPHU TapauieIbHOM COEIUHECHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AIESKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOITHOCTH  AJIEKTPUYECKOTO TOKAa, BBIASISAEMONW Ha
pe3ucTope.

HccnenoBanrie 3aBUCMMOCTH CUJIbI TOKA, UAYIIETO 4Yepe3 JaMIIOUKy, OT
HaIpsDKEHUS Ha Hel.



13. Onpenenenne KII/l narpeBarens.

14. MccnenoBanmue MarHuTHOTO B3aUMOJEUCTBHSI IOCTOSIHHBIX MATHUTOB.

15. U3yuenue MAarHATHOTO MOJISI MOCTOSTHHBIX MAarHuTOB

npu  UX 0ObETMHEHUU U Pa3/CIICHUN.

16. MccnenoBanue AEHCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITEL, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI  B3aMMOJEHCTBUS
KaTYILIKHU C TOKOM U MarHuTa OT CHJIbI TOKA U HAPABJIEHUS TOKA B KATYIIKE.

18. M3ydyeHue AeMCTBUSA MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U n3ydeHue padoThl AJIEKTPOABUTATEIS.

20. U3mepenue KIIJI 351eKTpOIBUTATENIBHOM YCTAHOBKH.

21. OnBITBI IO HCCIICIOBAHUIO SIBJICHUS DJIEKTPOMATHUTHOW WHIYKIIUU:
WCCIIEOBAHUE U3MEHEHNI 3HAYCHHNSI M HAPABJICHUS HHAYKIIMOHHOTO TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBMXKEHUS. PaBHOMEpHOE MPSAMOJMHEUHOE
nBr>keHue. HepaBHOMEpHOE NpsAMONMHENHOE ABMKeHUE. CpenHsst 1 MITHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKEHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMONMHEHHOe aBmxeHue. CBoOoaHoe
najaenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE IO OKpY>KHOCTH. Ilepmon u vacrtora obOpaieHusl.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

ITepseiit 3ak0oH HeroToHa. Bropon 3akoH Herorona. Tpetuit 3akoH HeroToHa.
[IpyuHLMT CyNEepO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuia TPEHUS CKOJIbKEHUS, CHJia
TPEHUSI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
naneHusa. JBwkenue mianer Bokpyr CousnHna. Ilepas kocMuueckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TskecTu.

Nmnynse tena. I3MeHeHne umiynbea. MImynbsc cuiibl. 3aKOH COXpaHEHUs
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora U MOIIHOCTb. PaboTa cuil TsHKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEpruM 1 padoThl. [loTeHIIMaNbHAS SHEPTUS Tela, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMJn. [loTeHIIManbHas SHEPTrUs CxaTol npykuHbl. Kunernueckas



sHeprud. TeopeMa 0 KMHETHYECKON SHEPIHH. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPI'UH.
Hemoncmpauuu.

1.
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8.
9.

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

HabGmrogenne MexaHnuecKoro JBUXKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJ
OTCYETA.

CpaBHEHHE TyTe W TPAEKTOPUU JBMXKEHHSI OJHOIO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBXKECHUS.

Habmroienue nBu»keHus Tea Mo OKPYKHOCTH.

HabGnrogenne MexaHM4eCcKuX SIBICHHM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexxkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCHUTEIIBHO
KaOuHeTa (QU3UKU.

3aBUCHUMOCTh YCKOPEHHS Te€ja OT MACChl Tejla U JACHCTBYIOIIEH Ha HETO
CUJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHnne Beca Tela Mpu yCKOPEHHOM JBHKECHUH.

IIepenaua umirysbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHre NMITYJIbCa MPU HEYTIPYTOM B3aMMOJICCTBUH.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYroM B3aUMOIEHCTBUU.
HabtoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHre MEXaHUYECKOH SHEPTrUuu pH CBOOOTHOM MaJICHUU.
CoxpaHeHHEe MEXaHUYECKOW SHEPTUH NPU JIBHKEHHUH TEJIA MO/ IEUCTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimaol.

1.

KoHcTpynpoBanue TpakTa IJis pa3roHa W JAJIbHEHIIEr0 PaBHOMEPHOIO
JBH>KCHUS IAPUKA WIIH TEIEKKH.

OmnpeneneHue CpeaHEl CKOPOCTH CKOJBKEHUS Opycka WM JIBHXKCHUS
LIapUKa 10 HaKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yYCKOpEHHsl Tella MPHU PABHOYCKOPEHHOM JIBMKEHUU MO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHHU IMPU PABHOYCKOPEHHOM
JBIDKEHUN 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka TrHUIOTE3bI: €CIM TMPU PABHOYCKOPEHHOM JIBIJKEHHHM 0e3
Ha4yaJbHONU CKOPOCTU IYTH OTHOCATCS KaK pAJl HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.



6. MccnemoBannme 3aBUCMMOCTH CHJIBI TPEHUS CKOJBXKEHHS OT CHIIBI
HOPMAaJIBHOTO JaBJICHHUS.

7. Omnpenenenue Kor(pULUEHTa TPEHUS CKOJIbKEHMUSL.

8. OmnpeneneHue ;KECTKOCTH MPY>KUHBI.

9. Ompenenenue pabOTHI CHIIBI TPEHUS IPU PABHOMEPHOM JIBHYKEHUH TeJa I10
TOPU30HTAEHON TTOBEPXHOCTH.

10. Onpenenenne pabOThl CHIBI  YOPYTOCTH TIPH  MOABEME TIpy3a C
UCIIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKkoHa COXPAHEHUSI SHEPTUH.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJHBI.

KonebarensHoe nBmxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHU: MTEPUOI,
4acToTa, aMIUIUTyAa. MartemMaTU4ecKuil U NpYKUHHBIM MadaTHUKU. [IpeBpanieHue
SHEPIUM NPU KOJIEOATEIHLHOM JABUKEHUM.

3aryxatomue  KojeOanus.  BwiHyKIneHHble — kosiebaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUMX BOJIH. [IpoposibHblE U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOJTHBI.

3Byk. I'pomKkocTh 3Byka W BbIcOTa TOHAa. OTpakeHue 3Byka. MH(]pa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenune koneOaHMii Tel MOA HAEHCTBUEM CHJIBI TSOKECTH M CHIIBI
YIPYTOCTH.
Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJICOaHUM U pe30HaHCa.
Pacnpoctpanenue npo10IbHBIX 1 MTOMEPEYHBIX BOJIH (Ha MOJICIIH).
HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

S

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopusie pabomel u onvimel.

1. OmpeneneHue dYacTOThl U nepuoAa  KoJieOaHUM
MaTEeMaTHYECKOT0 MasSTHHKA.

2. OmpeneneHuie 4acTOThl U IEpHOJIa KOeOaHU MPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBHCHUMOCTH MEpUOia KOJEOAHUI MOJBEIIEHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NepHOJa KOJIeOaHUM MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHMOCTH TepHOAa KoJeOaHUW Tpy3a, MOABEIIEHHOTO K
HUTH, OT MACChI Ipy3a.



6. OmbITBI, JAEMOHCTPUPYIOIME  3aBUCHUMOCTh TMepHofa  KoyieOaHHit
NPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOIHOTO MaJIeHUS.

Paznen 10. D1eKTpOMATHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANEKTpOMarHuTHhIX BOJH. Illkana »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnexkTpomMarHuTHas npupoaa cBera. CKoOpocTb cBeTa. BOIHOBBIE CBOICTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimaul.

1. 3yueHne CBOWCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOHIJIBHOTO

TenedoHa.

Paszgea 11. CBeroBble siBJICHHS.

JlyueBas  mogmens  cBera.  Mcrounumkum — cBera.  [IpsamonuHeitHoe
pactpoctpanenue ceera. 3atmeHust ConHua u Jlynsl. Otpaxenue ceera. [limockoe
3epKajo. 3aKOH OTPaXKEHHUs CBETA.

[Ipenomnenue ceera. 3akoH npenomieHus cBeta. [lonHoe BHyTpeHHEE
OTpaXE€HUE CBETA. Hcnonb3oBaHrue TMOJTHOTO  BHYTPEHHETO
OTPAKEHUSI B ONTUYECKUX CBETOBOJAX.

Jlunza. Xop myyent B inna3e. Ontudeckas cuctema (oTtoarnmapara, MUKPOCKOIIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkocTs U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbitel HptoTona. Croxenue
CIIEKTPAJIbHBIX IIBETOB. J{ucmnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[TonyueHnne n300pakeHUH B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJax.
[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XO0J ny4yer B pacCEeMBAIOLIEH JIMH3E.

[Tomyuenue n300pakeHNuii ¢ TOMOIIBIO JINH3.
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[TpuHumn necTBus GoToanmnapara, MUKPOCKOIIA U TE€JIECKOTA.
10. Monens riasa.
11. PaznoxkeHue 6e10ro cBeTa B CIEKTP.



12. [lomy4yeHue 6e10ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimaul.

1. HccnepgoBaHue 3aBUCMMOCTH yTJla OTPaXEHHsSI CBETOBOIO Jiyda OT yria
MaJICHUS.

2. M3yudeHue xapakTEepUCTHK U300paKEHUS MIPEAMETA B IUIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCUMOCTH yTila IPEJIOMIIEHHUS] CBETOBOIO JIyda OT yIJIa
MaJICHUS HA TPAHUIIE «BO3LyX—CTEKIIOM.

4. Tlomyuenue U300pakeHHM C TIOMOIIIBIO COOUPAIOIIEH JTMH3BI.

5. Omnpenenenue (HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIbI coOOMparomiei
JIVH3BI.

6. OIBITHI 1O PA3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. ONbITEI MO BOCHPHUATHIO I[BE€TA MPEAMETOB MPU HX HAOIIOJECHUU uepe3
L[BETOBBIE (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmneiTel Pe3epdpopna u mianerapHas mozenb atoma. Monens atoma bopa.

Hcnyckanue u Moromenne cBeta aroMoM. KBaHThI. JInHEYaThle CIEKTPHI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U raMma-uzinydeHusi. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmozens aromHoro sapa. HM3oronsl.  PannoaktuBHBIE
npeBpanieHus. [lepuon nonypacnaaa aTOMHBIX SIAEP.

SnepHbie peakuuu. 3aKOHBI COXPAHEHHs 3apsI0BOIO U MacCOBOTO YHCEIL.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchbl M SHEpruM. Peakuum cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

SnepHas sHepreTuka. JleMCTBUA PaJMOAKTUBHBIX M3JIYYEHUM Ha >KUBbIC
OpTraHU3MBI.

Hemoncmpauuu.

CrekTpbl U3Ty4YEHUS U TIOTJIOLICHMUSL.
CnexTpsl pa3In4yHbIX Ta30B.

CnekTp Bogopoa.

HaoGmronenue tpexoB B kamepe Buibcona.
Pabota cuéTunka HOHU3UPYIOMINX U3TYyUCHH.

o U sk w N e

Peructpanus u3nydeHus NpupoIHbIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopusie pabomel u onvimel.

1. HaGnromeHue CIUTONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccnenoBanue TPEKOB: H3MEPEHUE YHEPTUN YACTHUIIBI IO TOPMO3HOMY ITYTH
(mo dotorpadusam).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPHUTEIHLHO-00001IAIOIIUI MOIYJIb.



[ToBTOpHUTENHEHO--00001IAONTNIT MOTYJTb TIPETHA3HAYECH AJISl CUCTEMATH3allH
1 00001IIeHUS TTPEAMETHOTO COZICPKAHUS 1 OTIBITA ICSITEIIBHOCTH, PUOOPETEHHOTO
Ipy U3Y4YEHUH BCEro Kypca (PU3MKH, a TakKe JJIsi MOATOTOBKU K OCHOBHOMY
TOCYJapCTBEHHOMY 3K3aMeHy 10 (U3UKe I OOydJaroIMXCcs, BBIOPABIIUX 3TOT
y4eOHBIN TpeIMeET.

[Ipu M3ydeHUn AAHHOTO MOJYJISA PEaTU3yIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
NeATETLHOCTH, HA OCHOBE KOTOPBIX 00€CTIEUnBACTCS JOCTIKEHUE MPEAMETHBIX U
METalpeJIMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  o0yueHus, ¢dopmupyercs
€CTECTBEHHOHAyYHAass TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJIOB HCCIICIOBAHUS
SBJICHMA TIPUPOABI M TEXHUKH, OBIAJCHUE YMEHUSIMH OOBACHITH (pU3mdecKue
SBJICHUS, TPUMEHS TIOJyYCHHbIE 3HAHWSA, pelaTh 3a7ayd, B TOM YHCIIE
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

[IpuHIMNIHATBHO IESITEILHOCTHBIN XapaKTEP JAHHOTO pa3eia peain3yeTcs 3a
C4€T TOTO, YTO OOYYAIOIINECS BHITIOIHSIOT 3aaHKs, B KOTOPBIX UM IpeJiaracTcs:

Ha OCHOBE IMOJTYyYEHHBIX 3HAHUH pacliO3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKpYXKAlONmed TPHUPOJEC W TIOBCEAHEBHOW IKU3HM,

HCITI0JIb30BATh HAYYHBIE METO/IbI UCCIIEIOBAHUS (PU3NYECKUX SBJICHUHN, B TOM
YHCIIe JUIsl MPOBEPKU TUIIOTE3 U MOJYyUYEHUS TEOPETHUECKIX BHIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HamOOJEe BaXXHBIX TOCTMIKCHHH COBPEMECHHBIX
TEXHOJIOTHIA, HAPUMEP, MTPAKTUUECKOTO UCTIOIb30BAHUS PA3TMYHBIX UCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPTHUM.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue (u3MKd HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABIICHO
Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX

PE3yJIbTaTOB.
B pesynbraTe uzydeHus: pu3NKA Ha ypOBHE OCHOBHOI'O 0OIIEro o0pa3oBaHuUs
y oOyuatoierocsi 0yayT cOpMUpPOBaHbI CIEAYIONIUE JTUUYHOCTHBIE PE3yIbTaThl B

HacCTH.

1) MATPHOTHYECCKOI'0 BOCIIMTAHUA:

0 mnposiBieHMe HWHTEpeca K HUCTOPUM M COBPEMEHHOMY COCTOSIHHIO
POCCUNCKOM (PU3NUECKON HAYKH;

O OCHHOCTHOC OTHOIICHHMC K JOCTHXXCHHAM pOCCHﬁCKHX yLIéHBIX-
-(1)I/IBI/IKOB; g 2) IPaKIAHCKOIoO H IYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUSA:

0 roToBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJICHUH OOIIECTBEHHO
3HQUMMBIX M OTUYECKUX TPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUN (DU3UKH;

O oco3HaHue BaXXHOCTU  MOPAJIbHO--3THUUECKUX  MPUHIIUIIOB B
JESATEIIbHOCTU YYEHOTO;
3) 3¢TeTU4eCKOro BOCIIUTAHMSI:

0 BocnpusiTHE JCTETHUYECKMX KadecTB (U3MYECKOM Hayku: e€
TrapMOHUYHOTO TIOCTPOCHHUS, CTPOTOCTH, TOYHOCTH, JIAKOHHYHOCTH; O 4)
HEHHOCTH HAYYHOI0 MO3HAHMS:

0 oco3HaHue HNEHHOCTH (PU3MYECKON HAYKM KaK MOIIHOTO MHCTPYMEHTa
MO3HAHWS  MHPA, OCHOBBI  PA3BUTUS  TEXHOJIOTUM,  BaKHEUILIEH
COCTaBJISIIOIIECH KYJIBTYpPBI;

0 pa3BuTHEe Hay4YHOU JTFOO03HATEIHLHOCTH, MHTEPECA K MCCIIEA0BATEIbCKOM
JEATEIIbHOCTH;

5) ¢dopmupoBaHusi KYJIbTYPbI 310POBbSI U IMOIMOHAJIBLHOI0
Os1aromoJryums:

0 oco3Hanue OCHHOCTHU 0e3011acHOro 06p3.32l JKN3HU B COBPEMCHHOM
TCXHOJIOTHYCCKOM MHUPEC, BAXKHOCTU IIPABHUII 0e30I1acHOTO IIOBCACHUSA Ha
TPAaHCIIOPTE, HA JOpOorax, € 3JICKTPUYICCKHUM U TCIIJIOBBIM 060py,ZLOBaHI/I€M B
JAOMAlIHUX YCJIIOBUAX,



« 0O chopmupoBaHHOCTh HaBbIKa pedaeKCHU, MPU3HAHUE CBOETO TpaBa Ha
ONIMOKY W TaKoro e MpaBa y JpYyroro dyeinoBeka; 0 6) TpyaoBoro
BOCIIUTAHMS:

- [0 akTuBHOE y4acTHe B peHICHUH MPAKTUYECKUX 3a/ay (B paMKaX CEMbH,
oOpa3oBaTeNbHON OpraHU3alMK, TOPOJa, Kpas) TEXHOJIOTHYECKOW U
COLIMAJIbHOM HAIpPaBJICHHOCTH, TPEOYIOMIUX B TOM YHUCIE U (PU3NYECKUX
3HAHMU;

- [ wuHTEpec K MNpPaKTUYECKOMY H3YYEHHIO MpPOQECcCUid, CBS3aHHBIX C
bu3uKoii; O 7) IK0JIOIrMYeCKOro BOCIIMTAHUS:

- 0O OpuCHTAIUA HA IIPUMCHCHUC (1)I/IBI/ILIGCKHX 3HAHUU IJIS1 pCIICHUA 3a/1a4 B
obOiacTn oxpymammeﬁ CpCAbl, IINTAHUPOBAHHA IIOCTYIIKOB H OICHKH HX
BO3MOXKHBIX HOCJIGI[CTBI/Iﬁ JJIsA OKpY)KaIOHIGﬁ CpCabI;

- 0 oco3nanue riob6aibHOro XapakTepa YKOJIOTHYECKUX MPoOIeM U yTeH ux
pelieHus;

- 8) aganTannu K MI3MEHSIIOUIAMCH YCJIOBUSM CONMATBHON U PUPOIHOM
cpeabl:

- [0 moTpeOGHOCTH BO B3aWMOJICHCTBUM TPHU BBHIMOJHEHUU UCCIICIOBAHUN U
MPOEKTOB (PU3NUECKON HAMpPABICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSM
APYTHUX,

- 0 mnoBblllieHHE ypOBHS CBOEH KOMIIETEHTHOCTH 4YE€pe3 MNPAKTUUECKYHO
JIeATEIIbHOCTD;

- 0O mnorpebHocTs B (OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIIE
dbopMyIUpOBaTh UACH, MOHSATHSA, THUMOTE3bl O (UBUYECKUX OOBEKTAX W
SABJICHUSX;

« 0O oco3nanne nepuUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B
00nacTu GU3HKHY;

- [0 nnanupoBaHue CBOEr0 pa3BUTHUS B MPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHMU;

- 0O crpemnenue aHaMM3UPOBATh M BBISIBISATH B3aUMOCBSI3M TMPUPOJBI,
oOImecTBa U YKOHOMHKH, B TOM YHCJIC C HCIIOJIb30BaHUEM (HU3UYCCKHUX
3HAHUM;

« [0 omenka cBoux AEUCTBUI ¢ y4ETOM BIMSHHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX INI00QTbHBIX TOCIEICTBUM.

METANIPEAMETHBIE PE3YJIBTATBI



B pe3ynbTare ocBOeHUs MpOorpaMmsbl 1o (PU3MKe Ha YpOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOydaromerocs OyayT cOpMHUpOBaHB MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE TT03HABATEIbHbBIC YHUBEPCATIbHbIC YUeOHbIE ACHCTBUS,
KOMMYHUKATHUBHbIE  yHUBEpCaJbHbIE  Yy4eOHbIE  JCHCTBUS,  PpETyJISATUBHBIC
yHHUBEpCaJbHbIC yueOHbIC TEUCTBUS.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

ba3oBble Jiornueckue AeMcTBUA:



BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(sBNIEHUN);
yCTaHaBJIMBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccU(UKAIUU, OCHOBAHHUS IS
0000IIIeHHS U CPaBHEHHS,;
BBISIBJIATH 3aKOHOMEPHOCTHU M MPOTUBOPEUHS B pacCMaTpUBAEMbIX (DaKTax,
JIAHHBIX ¥ HAOIIOJICHUSX, OTHOCSIIUXCS K (PU3HMYCCKIM SIBIICHHSIM;

BBISIBIIATh TTPUYMHHO--CJICICTBEHHBIC CBS3U NMPU W3YYCHUH (PU3UUECKHUX
SIBJICHUI U TIPOIIECCOB, JIeJaTh BHIBOJIBI C UCTIOJIb30BAaHUEM JICTyKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUEHUHN, BBIJBUTATh THUIOTE3bl O B3aMMOCBS3SIX
(bU3UYECKUX BEJIMYHH;

CaMOCTOATENLHO BHIOUPATH CIIOCOO pelieHus: yueOHOM hU3HIecKoil 3a1auu
(cpaBHEHME HECKOJIbKMX BApUAHTOB pEIICHMs, BbIOOp HamboJee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/bCKHe JeiicTBUS.

MCIIO0JIB30BaTh BOMPOCHI KAK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSATEIBHO COCTABICHHOMY ILJIAHY OIBIT, HECIOKHBIM
bu3MYeCKuil DKCIEPUMEHT, HEOOJbIIOE HCCIeN0BaHuEe (U3UIECKOTO
SIBJICHUS;

OIICHMBaTh HAa TPUMEHUMOCTh U  JIOCTOBEPHOCTH HWH(MOpPMAIIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS UJIU IKCTIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 0OOOIIEHUS U BBIBOJIBI 11O Pe3ysibTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE  JajbHElIlee pa3BuUTHE  (U3UUECKUX
MPOIIECCOB, a TAKKE BBIJBUTATH MPETOI0KEHUS 00 UX Pa3BUTUM B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

NPUMEHSTH Pa3IUYHbIe METO/AbI, HHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
otOope MH(POPMALMKU WM JAHHBIX C YYETOM MPEJIOKEHHON ydyeOHOM
(bU3UYECKOM 3a7a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH UHPOPMALIUIO
pa3IMuYHBIX BUAOB U (POPM MpE/ICTAaBICHMUS,

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMAJbHYIO (QOpMYy MpPEICTaBICHUS
uHbOpMallMl M WUIIOCTPUPOBATH pEIIAEMble 3aJayd HECIOKHBIMU
CXeMaMH, IuarpaMMaMi, HTHOU TrpadrKoi 1 X KOMOMHALIMSMU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:

B Xo0ze 00CyXJeHHs Yy4eOHOro Marepuaina, pe3ybTaToB J1aOOpaTOPHBIX
paboT 1 MPOEKTOB 337aBaTh BOMPOCHI MO CYIIECTBY 00CYK1aeMOU TEMbI U



BBICKa3bIBaTh HJICH, HAIICJICHHBIC HAa PEIICHUC 3aJa4yd M IOAJCpKaHUC
01arokenaTeIbHOCTH OOIICHUS;

COTIOCTaBIISATh CBOM CYXICHHUS C CYXICHUSMU JPYTUX YYaCTHHUKOB
Juajora, OOHapyXKUBATh Pa3InIUe U CXOACTBO ITO3HIIHIH;

BBIPQKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
MyOJUYHO MPECTABIIATh PE3YIHTATH BHIMOTHEHHOTO (hM3UYECKOTO OTBITa
(9KCTIepHMEHTa, HCCIICIOBAHUS, TIPOCKTA);

MMOHMUMATh U UCTIOJI30BATh MPEUMYIIIECTBA KOMAH/THON W WHINBUYJTbHON
paboThI MPU pelIeHNH KOHKPETHON (DU3NUECKON MpOoOIeMBI;

MPUHUMATh LIEJIM COBMECTHOM JEATEIbHOCTH, OPTaHU30BBIBATH JICHCTBUS
mo e¢ JOCTIKCHHIO: PACIpeAessiTh PpOJiH, OOCYXKIaTh TMPOIECCH U
pe3yJbTaThl COBMECTHOM paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOCH;

BBITIOJIHATH CBOIO YacCTh pabOTHI, IOCTUTAs] KAUECTBEHHOTO pe3yibTaTa o
CBOEMY HAIPABJICHUIO U KOOPAUHUPYS CBOU JEUCTBHUS C IPYTUMHU YJICHAMU
KOMAaH/IbI;

OIICHMBATh Kauye€CTBO CBOETO BKJIaJia B OOIIUNA MPOIYKT MO KPUTEPHSM,
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B KU3HCHHBIX M YUEOHBIX CHTYAIUSX, TPEOYIOMNUX
JUTSL petieHus: GU3NIECKUX 3HAHUM;

OpPUEHTHUPOBAThCA B  PA3NMYHBIX IMMOAXOAAX TPHHATHS  pPEUICHUH
(MHAMBUAYyATbHOE, TPHHATHE PEIICHHWS B TPYyMIE, MPUHATHE PEIICHUM
TPYIION);

CaMOCTOSATEIILHO COCTABJISITH AITOPUTM pelieHrs PU3NUECKON 3a/1a9n UITN
IUTaHa WCCIIEAOBAaHUSA C yU4ETOM HMEIONINXCA PEeCypCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHUPOBATh MpejiaraéMble BapUaHTHI perieHui; O
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYAallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSCHATh MPUYUHBI  JOCTUXKEHUS (HEJOCTHXKEHHUS) Ppe3ylbTaTOB
NEeATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JIESITEIILHOCTh (B TOM YHUCJE B XOJ BBIMOJIHEHUS
¢u3nyecKoro HMCCIEAOBAHMWA WM TPOEKTAa) HAa OCHOBE HOBBIX



OOCTOATENBCTB, HM3MEHUBIIMXCS CHUTYyallMd, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTh c€051 HA MECTO JIPYrOro YEJIOBEKA B XOJI€ CIOpa WU AUCKYCCUU
Ha HAY4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;
IpU3HaBaTh CBOE MPaBO Ha OIIMOKY MpU PEIICHUN (PU3NUECKUX 3a/1a4 WIN
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MPABO APYIOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce NpeaMETHbIE pe3yIbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHHIA:

UCTIONB30BaTh  MOHATHS:  (U3MUECKHUEe ¢  XUMUYECKHE  SIBIICHUS,
HAOI0/IEeHNE, IKCIEPUMEHT, MOJENb, THUMOTEe3a, €IWHUIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEpHoE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOe [BHKEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEIHOE), TPaeKTOpHUs, paBHOJEHCTBYIOIIAs
cwia,  gaepopmanus  (ympyras, — IUIaCTHYECKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

pasnuuath sBiIeHUS (qudQy3usi, TEMIOBOE ABMKEHHUE YaCTUIl BEIIECTBA,
paBHOMEpPHOE  JIBJKEHUE, HEPAaBHOMEPHOE  JBIJKEHUE, HHepLus,
B3aUMOJICCTBUE TE€JI, PABHOBECHE TBEPIBIX TEJI C 3aAKPEIVIEHHOW OCHIO
BpallleHus, epeaaya 1aBaeHUs TBEPABIMU TeJIaMHU, )KUIKOCTAMHU U Ta3amH,
atMoc(hepHOe IaBjieHHE, IJIaBaHUE TeJ, NPEBpAICHUS MEXaHWYECKOU
DHEPrUM) MO OMHCAHUIO UX XapPaKTEPHBIX CBOWCTB M Ha OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacmo3HaBaTh TPOSBICHHE HM3YyYEHHBIX (U3MUECKUX SBICHUH B
OKpY’>KaloIlleM MHUpe, B TOM 4Hcle (U3NYECKUE SBICHHUS B MPHUPOJE:
OpUMEPHl ABMXKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KMBOW M HEXHBOU
npupose, ACUCTBHE CHJIBI TPEHHUS B TPUPOAEC M TEXHUKE, BIHSHHE
aTMOoc(epHOro JaBJjeHMs HA KUBOM OpraHu3M, IJIaBaHUE PbIO, phlYaru B
TEJIe YeJIOBEeKa, P ITOM MEPEBOAUTH MPAKTUYECKYIO 3a/1ady B YUeOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OTKCHIBaTh U3yYEHHBIE CBOMCTBA TeN U (PU3HUECKUE SBICHUS, UCIIONIb3YS
bu3nyeckue BeMurHbI (Macca, 00bEM, INIOTHOCTD BEILIECTBA, BPEMS, IyTh,
CKOpPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJa TSDKECTH, BEC Tena,
CHJIa TPeHHsI, TaBJeHue (TBEPAOTO Tema, JKUIKOCTH, Ta3a), BRITAIKUBAIOIIAs



CWJIa, MEeXaHuueckas paboTa, MOUIHOCTb, IUIEYO CHUJIbl, MOMEHT CHIJIbI,
KOA(pGUIIMEHT TOJE3HOTO JAEWCTBUA MEXaHU3MOB, KHHETHYECKas U
NOTEHIMAIbHASL 3HEPIus), NpPHU ONHCAHUM MPABUIBHO TPaKTOBATh
(bu3MYeCcKuil CMBICI UCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAYCHUS U €TUHUIIBI
bu3nYeCKUX BEIWYMH, HAXOIUTh (POPMYIBI, CBA3BIBAIOIINE JaHHYIO
(GbuU3MYECKyI0 BEIMYUHY C JPYTMMU BEIMYMHAMH, CTPOUTH Tpaduxu
U3YYEHHBIX 3aBUCUMOCTEH (U3MUECKMX BEJIMYMH; XapaKTepU30BaTh
CBOMCTBA Teld, (hU3MUECKHE SBICHUS U TPOIECCHI, MCIONb3Yys IMpaBuiIa
CJIOXEHUS CUJI (BIOJIb OJTHOM IpsiMoii), 3akoH ['yka, 3akoH [lackains, 3akoH
Apxumena, NMpaBUi0O paBHOBECHs pbluara (0JI0Ka), «30JI0TOE IMPaBHIIO»
MEXaHHKH, 3aKOH COXPAHEHUS MEXAHUYECKOM SHEPIUH, IPU STOM JaBaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alMChIBaTh €r0 MAaTEMaTUYECKOE
BBIPAKEHHUE;

OOBACHATH (PU3UUECKUE SIBJIICHUS, ITPOLIECCHl U CBOMCTBA TeJl, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallUldl MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUYHMHHO--CIICACTBEHHBIE CBSI3H, CTPOUTH O0BsCHEHHE U3 12
JIOTUYECKUX IIaroB ¢ OMOpoi Ha 1-2 M3y4eHHBIX CBOMCTBA (hPU3MUECKHX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 32aKOHOMEPHOCTH;

peumats pacuy€THele 3agadyd B 1—2 AEHUCTBUA, UCIHOJB3YS 3aKOHBI H
dbopmyIbl, CBsI3BIBaIONIME (DU3MYECKHME BEJIMYMHBI: Ha OCHOBE aHaM3a
YCIJIOBHS 3a/1a4y 3aMMChIBATh KPATKOE YCIOBHE, MOACTABISATH (PU3NUYECKUE
BEJIMYMHBI B (OPMYJIBI U TPOBOJUTH PACUEThI, HAXOIUTH CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE JIJIsl PEIICHHS 3aJ]1a4, OIEHUBATh PEaTUCTUIHOCTD
MOJTy4YeHHOU (PU3MUECKON BETMYUHBI;

pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXKHO PEIIUTh TPU TTOMOIIU
($u3NYECKUX METO0B, B OMIMCAHNUU UCCIIEOBAHUS BBIICIATH IPOBEPSEMOE
MpeAnosokeHue (runoTe3y), pa3inyaTh U MHTEPIPETUPOBATH MOTYyYEHHBIN
pe3ysbTaT, HaXOJWTh OIMIMOKK B XOJI€ OTbBITA, JEJAaTh BBIBOJBI MO €ro
pe3yJibTaram;

IPOBOJUTH OMbBITBI MO HAOMIOAEHUIO (U3UYECKUX SBICHUM WU
bu3IecKux CBOMCTB Tel: bopMyIMpOBaThH POBEPSIEMBIE
MPEANoIOKeHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pyA0BaHUS,
3aMMChIBATh XOJI ONBITA U (DOPMYIUPOBATH BHIBOIBI;

BBITIOJIHATh MPSMBbIE M3MEPEHUS PACCTOSIHUS, BPEMEHM, MAaccChl Tela,
o0béMa, CUJIBI M TEMHepaTypbl C HCIOJIb30BAHUEM AHAJIOTOBBIX H
upoBbIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUs NPUOOPOB C YUETOM
3a/ITaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;



MPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3MUECKON BETUUMHBI OT
JIPYrol € HCIOJB30BAHUEM IMPSAMBIX H3MEPEHHH (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JIBHXKYLIETOCS TeJIa OT BPEMEHH JABMU)KEHUS T€Ja, CUIIbl TPEHUS
CKOJIBKEHHSI OT Beca Tejla, KadecTBa OOpabOTKU MOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CHJIbl TPEHHUS OT IUIOLIAJN CONMPUKOCHOBEHHMSI TEJl, CHJIbI
YOPYrOCTA OT YAJIMHEHUS TPY>KUHBI, BHITAJKUBAIOUIEH CHIIBI OT 00BbEMaA
MOTPYKEHHOM YaCTH Teja U OT IJIOTHOCTH JKHIKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH TeJia, OT TNIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IUTaBaHMs TEJI, YCIIOBUM paBHOBECHUS pblyara 1 OJIOKOB), y4acTBOBATh B



IUTAHUPOBAHUM ~ y4€OHOTO HCCIEAOBaHUS, COOMpAaTh YCTAaHOBKY U
BBITMIOJHATh M3MEPEHUs, Cleays MPEeAIoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl TOJYYEHHOW 3aBUCHUMOCTH (PU3WYECKHX BEJIMYMH B BHJE
NpeJIOKEHHBIX Ta0nuil U TpaduKOB, JeNaTh BHIBOABI MO pe3yibTaTam
UCCIIeIOBAHNUS,

MPOBOJUTh KOCBEHHBIE M3MEpPEHUS! (PU3NYECKHX BEIUYHMH (TUIOTHOCTh
BEIIECTBA )XKUJIKOCTH U TBEPAOTO TeJa, CUIIa TPEHUS CKOJIbKEHHUSI, TaBIICHUE
BO3/lyXa, BBITAIKUBAIONIAS CUJIA, JICWCTBYIOIIAas Ha TOTPY>KEHHOE B
KHUAKOCTh  T€NO, KOA((UIMEHT TMOJIE3HOrO  JIEHCTBUS  MPOCTHIX
MEXaHU3MOB), CIEIysl MPEIIOKCHHON HHCTPYKIMHU: TPU BBIIOJHECHUH
U3MEpPEHU CcoOUpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBIYUCISTH
3HAYEHUE NCKOMOM BEJIUYHUHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU padboTe ¢ 1a00paTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACUCTBUS MPHOOPOB M TEXHUUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JIWHAMOMETpP, COOOIIAOIIUEcS COCYyIbl, OapoMmeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh MPUHIMUIBI JCHCTBUS H3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOH Ha HUX OmucaHuss (B TOM YHCIE:
MOJIINITHAKK, YCTPOWCTBO BOJONPOBOJAA, THAPABIMYECKUN Tpecc,
MaHOMETp, BRICOTOMED, TIOPIIHEBOM HACOC, apPEOMET)), UCMOIIB3YS 3HAHUS
0 CBOMCTBaxX (hM3MYECKUX SBJICHUN U HEOOXOAUMBIC (DU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOIUTH  TpUMEphl  (HAXOAWTh HWHPOPMAIMIO O  MpUMEpax)
IPAKTUYECKOr0 HCHOJIb30BaHUS (PM3MUECKHUX 3HAHUI B IOBCEIHEBHOM
KU3HU A7 obecriedeHnsi 0€30MacHOCTH Tpu oOpallieHnu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPONHCTBAMHU, COXPAHEHUS 3JOPOBBS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOILEH Cpefe;

OCYUIECTBJISATh OTOOpP HUCTOYHUKOB uWHGpopmanuu B HHTepHere B
COOTBETCTBHUH C 33/IaHHBIM MOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS
3HaHUW © TYTEM CpaBHEHHUS pPa3JMYHBIX WMCTOYHUKOB BBIICIATH
uHPOpPMAIIMIO, KOTOpas SIBJISAETCS MPOTUBOPEUMBON WM MOXKET OBIThH
HEJ0CTOBEPHOMU;

VCTIONIb30BATh MPU BBIMIOJIHEHUN YYEOHBIX 3a/IaHUI HayYHO--TIOMYJISIPHYIO
auTeparypy GU3NIECKOro COAEPIKaHuUs, CIPABOYHBIC MAaTEPHAIIBI, PECYPCHI
cetu UHTepHer, Biagerb npuéMaMu KOHCIEKTHPOBAaHHS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;



co3aaBaTh COOCTBEHHBIC KpaTKHE MMCHMEHHBIC W YCTHBIE COOOIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMamu (GU3HIESCKOTO COJECPKAHHS, B TOM
quUCJIe MyOJIMYHO AeNaTh KpaTKUe COOOIIECHHS O pe3yJibTaTaX MPOSKTOB WM
Y4€OHBIX UCCIEAOBAHUN, TPU 3TOM I'PAMOTHO HUCIIOJIb30BaTh MU3Y4YCHHBIN
MOHATUMHBIM ammapar Kypca «¢GU3UKH, COIMPOBOXKIATh BBICTYILJICHHUE
MIPE3CHTALUEN;

IIPY BBITOJTHEHUN YYEOHBIX MPOEKTOB W HCCIICIOBAHUN PacCHpeesaTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBMHM C TOCTaBJIECHHBIMU 3aJladyaMH,
CJICIUThL 3a BBINOJHCHMEM IIJIaHA JICMCTBUM, aJIeKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJd B  JIESITEJIBHOCTh  TPYNIbI,  BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMO/ICICTBUE, YUUTHIBASI MHCHUE OKPYKAFOIIHX.

K koniy oOyueHus B 8 kiiacce npeIMeTHbIE pe3yJbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJI30BATh TOHSTHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJICKYJI, arperaTHbIe COCTOSIHHSI BEIIECTBA, KPUCTALTUICCKUE U
amop(HBIC Tena, HACHIIICHHBIA W HEHACHIIICHHBIA Tap, BIIAXKHOCTH
BO3/lyXa, TeMIeparypa, BHYTPEHHSAsS OJHEpPrus, TEIJIOBOW JBUTATEllb,
AIIEMEHTAPHBIN JIEKTPUUYSCKUM 3apsl, JJICKTPUUECKOE T0JIe, TIPOBOIHUKA
U IUDJICKTPUKH, TIOCTOSTHHBIN 2JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;
pasznuyaTh ABJICHHS (TEIUIOBOE pacCUIMpEHHE W CKaTue, TerJiornepenaya,
TEIJIOBOEC PAaBHOBECHE, CMAYMBAaHKE, KAMMWUISPHBIC SBJICHUS, HCTIApCHUE,
KOHJICHCAIUsl, TIJIAaBJICHUE, KpUCTauIM3anus (OTBEp/ACBaHUE), KUIICHUE,
TerJionepeaavya (TEeTTOMpPOBOAHOCTb, KOHBEKITHS, U3ITy4YEHHE),
AIIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3apsI0B, ICUCTBHUS DJCKTPUICCKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aUMOJICCTBHE MAarHUTOB, JEHCTBUE
MarHUTHOTO TTOJISI HAa TIPOBOAHHUK C TOKOM, 3JIEKTPOMArHUTHAS WHTYKITHS)
M0 OINHWCAHWIO WX XapaKTePHbIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHNUE;

pacro3HaBaTh TPOSBJICHHE UW3YYCHHBIX  (PU3WYECKUX  SIBJICHUH B
OKPYXaIoleM MHpE, B TOM 4Yucie (PU3NUECKHE SIBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSKECHUE U KAMWUISIPHBIE SBJICHUS B TMPUPOJE,
KpUCTaUIbl B Tipupoze, usnydeHue CoyHIIA, 3aMep3aHHe BOJIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHKUE POCHI, TyMaHa, MHEs, CHETa, AJICKTPUICCKUE
SBJICHUSI B aTMoc(epe, 3IEKTPUUYECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emMiid, Aped MOI0COB, POJIb MArHUTHOIO MOJS ISl SKM3HU Ha
3emute, MOJSIPHOE CUSTHUE, TIPU STOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIC CBOMCTBA (NPU3HAKH) (PU3MUECKUX
SIBIICHUI;



ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEJN U (PU3NUYECKUE SIBJIICHUS, UCIIONb3YS
dusznyeckue BeIMYUHBI (TEMIEpaTypa, BHYTPEHHSISI SHEPTUSA, KOJIUYECTBO
TEIUIOTHI, YJelbHAs1 TEIUIOEMKOCTh BELIECTBA, YJEIbHAs TEIUIOTA
IUTaBIICHUS, YJENbHas TeIJIoTa MNapooOpa3oBaHMs, yAENbHAs TEIUIoTa
CTOpaHHsl TOIUIMBA, KOA(P(QUUMEHT IMOJIE3HOIO JEWUCTBUSA TEIJIOBOU
MalIMHbl, OTHOCUTENBHAS BIIAXKHOCTh BO3LyXa, dJIEKTPUUECKUN 3apsijl, CUIIa
TOKA, DJJEKTPUYECKOE HANpPsLDKEHUE, CONPOTHBIICHUE IPOBOJHUKA,
yII€JIbHOE COIIPOTUBIIEHUE BELIECTBA, pab0Ta U MOLTHOCTB 3JIEKTPUUECKOTO
TOKa), MpU ONHCAHUM TMPABUIBHO TPAKTOBATh (DUIUUYECKUN CMBICI
UCITIOJIb3YEMbIX BEJIMYMH, 0003HAYEHHUS U €UHUIBI (PU3HMUECKUX BEIHYMH,
HaXoAUTh (POPMYIbI, CBS3bIBAIOUINE JAaHHYIO (DU3MUECKYIO BEIUYHMHY C
IPYTUMHU BEJIMYMHAMH, CTPOUTH TIpadUKU HW3YUYEHHBIX 3aBHCHUMOCTEU
(u3NYECKUX BETUYMH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBJICHUS U IPOIECCHI,
WCIIOJIb3Ysd OCHOBHBIE IOJIOKEHUS MOJIEKYJSIPHO--KUHETUYECKON TEOPUH
CTPOEHHMSI BEILECTBA, MPUHIUI CYNEPIO3ULMU NOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsja, 3akoH Oma Juisl ydacTKa LEenu, 3aKOH
JIxoynsa—JleHna, 3aKk0H COXpaHEHUs SHEPTUH, IIPY ITOM J1aBaTh CIIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA U 3allMChIBaTh €T0 MaTEMaTHUYECKOE BhIPAKEHHUE;
OOBSACHATh (PU3UYECKHE MPOLECChl U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyallUi NMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: BBISBIATD
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00bACHEHUE U3 1—2 JTOrHUecKux
IaroB ¢ Omnopoid Ha 1—2 HW3yYEHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUU,
(buznyecCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJayd B 2-3 JACUCTBUSA, HCIONb3YS 3aKOHBI H
dbopmyIibl, CBs3BIBAIOIIME (PU3NUECKHME BEIWYMHBI: HAa OCHOBE aHaIu3a
YCIIOBHUS 3aJauyd 3alliCBIBATh KPATKOE YCIJIOBHME, BBIABIISTH HENOCTATOK
JAHHBIX JJIsl  peIlleHus 3aJaud, BbIOUpATh 3aKOHBI U (OPMYJIBI,
HEOOXoauMble st €€ pEelIeHHs, MPOBOJIUTH pacdy€Tbl M CpPaBHUBATh
MOJTy4YE€HHOE 3HaUYeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTb MPOOJIEMbI, KOTOpPbIE MOKHO PEIIUTh MPU MOMOILIU
(bu3NYeCKUX METOJIOB, HCIIOJIb3Yysl OINHCAHWE HCCIEAOBAaHHUS, BBIACISTH
IIPOBEPSAEMOE  IIPEAINOJIOKEHHUE, OLEHMBATh NPAaBWIBHOCTb IOPSAIKA
IIPOBENICHUSI HCCIIEOBAHU, 1EJIaTh BBIBOBL;

OPOBOAUTH OMNBITHl 1O HAOMIOACHHI0 (U3MYECKUX SBICHUN WM
buznyecKuX CBOMCTB Tel (KalWUIApHBIC SBICHUS, 3aBUCUMOCTD JIaBIICHUS
BO3/lyXa OT ero o0béMa, TeMIiepaTrypbl, CKOPOCTU MPOLIECCA OCTHIBAHUS U
HarpeBaHusi MpPU HU3JIYYEHUH OT I[BE€Ta H3Iydaronied (MOrIoaroliei)



MOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIIEPATYPbl KUJIKOCTU U
IIom@AaaM €€ TMOBEPXHOCTH, DJJICKTpU3alUs Tel W B3aUMOJACHCTBHUE
IEKTPUYECKUX  3apsAl0B, B3aMMOJCHCTBHE IIOCTOSIHHBIX MAarHHUTOB,
BU3YyaliM3allMsl MAarHUTHBIX MOJEH TMOCTOSHHBIX MArHUTOB, JEUCTBUS
MarHuTHOTO MOJS Ha NPOBOAHUK C TOKOM, CBOWCTBA JJIEKTPOMArHMTA,
CBOMCTBA 3JEKTPOABUIATENS IOCTOSHHOIO TOKa): (OpMYJIMpPOBATh
IpOBEpsiEeMbIE MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEAT0KEHHOTO
000py10BaHus, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOIBI;
BBIIIOJIHATH IIPSIMBIE U3MEPEHUS TEMIIEPATYPBL, OTHOCUTEIBHON BIAKHOCTH
BO3/lyXa, CHUJIbl TOKAa, HAINpPSHKEHUS C MCHOJb30BAaHUEM aHAJIOTOBBIX
npuOOpOB U AATYUKOB (PU3MUECKUX BEIUYMH, CPABHUBATh PE3YIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

IIPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETUUMHBI OT
Ipyrol C HCIOJb30BAaHUEM TMPSAMBIX HU3MEPEHHH  (3aBUCHUMOCTH
CONPOTHUBJIECHUSI TPOBOJHUKA OT €ro MJWHBI, IJIOMAIX IOMEPEYHOTO
CEYEHHMS U yJIEIBHOTO CONPOTUBIICHUS BEIIECTBA IPOBOJHUKA, CHUJIBI TOKA,
UAYIIEro 4epe3 IPOBOJHMK, OT HANPSKEHHWS Ha IMPOBOJHHUKE,
MCCIIEOBAHUE IIOCIENOBATENBHOTO W NAPaJUIEIbBHOTO  COEOUHEHUM
IIPOBOJHMKOB): TUIAHUPOBATh MCCIEAOBaHUE, COOMpaTh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIENysl MPEIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3ynbTaThl NOJYYEHHOW 3aBUCUMOCTH B BUJIE TaOJIUI U TpauKOB, A€NIaTh
BBIBOJIBI IO pE3YJIbTaTaM MCCIIEI0BAHMS;

MPOBOJUTh KOCBEHHbIE H3MEpeHUsi (U3MUYECKUX BEJIUYMH (yIenbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBJICHHE MPOBOJHHKA, pabora U
MOIIIHOCTh 3JIEKTPUUECKOr0 TOKA): IUIAHWPOBATh HM3MEpPEHHUs, cOOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys MPEAJIOKEHHOW MHCTPYKLMH, U
BBIYMCIIATH 3HAUEHUE BEJIMYNHBI;

COOJII01aTh MpaBujIa TEXHUKU 0€30MaCHOCTH MpHU padboTe ¢ 1ab0paTOPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMIOPOI Ha UX ONMHUCAHMS (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETD, MapoBasi TypOrHA, aMIIEpPMETP, BOJLTMETP,
CUETYMK DIJIEKTPUUYECKOW OHEPrUM, 3JIEKTPOOCBETHTEIbHBIE MPHOOPHI,
HarpeBaTelbHbIE  BJIEKTPONPUOOPHI (mpumepsl), DIIEKTPUYECKUE
NPETOXPAHUTEIH, JIEKTPOMArHUT, 3JIEKTPOJABUTATEIb IOCTOSIHHOTO TOKA),
UCIIONIB3YSl 3HAHUA O CBOMCTBaX (PM3WYECKUX SIBICHUNW U HEOOXOIHMBIE
(u3nyecKre 3aKOHOMEPHOCTH;



pacmo3HaBaTh NPOCTHIE TEXHUYECKHE YCTPOWCTBA U H3MEPUTEIHHBIC
puOOPHI IO CXeMaM M CXeMaTUYHBIM PUCYHKaM (KUAKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETP, JABUTATENhb BHYTPEHHETO CrOpaHus,
AIIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI JIIEKTPUUYECKUX IMenel C
MOCJIEIOBATEIBHBIM U MapalIeIbHBIM COSIMHEHUEM DJIEMEHTOB, pa3jinyas
YCIIOBHBIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX TIETIEH;

OPUBOJUTH  TpHUMEpPHl  (HAXOAWTh HHPOPMAIMIO O  MPUMEPAX)
MPAKTUYECKOTO HCIOJIb30BaHUA (PU3NYECKUX 3HAHUN B MOBCEIHEBHOU
KU3HH JIJIs1 oOecrieueHrs 0e30MacHOCTH MpU 00pallleHuy ¢ pudbopamMu u
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHHS 3[IOPOBBS M COOIIOACHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY KaIOIEH Cpefie;

OCYIIECTBIATh TOUCK HH(pOpMammu (HU3UUECKOTO CONEpKaHUs B
WuTepHere, Ha OCHOBE UMEIONIMXCA 3HAHUH W MyTEM CpaBHEHHS
JOTIOJTHUTEIBHBIX KICTOYHUKOB BBIICNIATh HH(DOPMAIUIO, KOTOpAs SBIIAECTCS
POTUBOPEUYUBOUN HIIM MOXKET ObITh HETOCTOBEPHOM;

MCITIOJI30BATh NP BBIMOJIHEHUN YY€OHBIX 3aJJaHUi HAYYHO--TIONYJIAPHYIO
auTepaTypy GU3NUECKOT0 COAECpKaHUs, CIPABOYHBIE MAaTEPUAIIbI, PECYPCHI
cetu UHTepHer, BianeTb nOpuéMaMU KOHCHEKTUPOBAHUS  TEKCTa,
npeobpazoBaHusi HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHUCHMEHHBIE U KpPAaTKUE YCTHBIE COOOIIEHMUS,
o006mass uHGOpPMALUI0 K3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOTO
COJEpKaHUsl, B TOM 4YHCIe MYOJIUYHO MPEICTaBIATh PE3yJbTaThl
IIPOEKTHOW WJIM HCCIEAOBATENICKON NEATEIbHOCTH, IIPH 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TMOHATHMHBIA amnmapaT Kypca (U3HKH,
CONPOBOXK/IaTh BBICTYIUICHHE NPE3CHTALMEN;

IpPU BBINOJHEHUU YUYEOHBIX MPOEKTOB M MCCIENOBaHUN (PU3NYECKUX
MPOLIECCOB paclpenensTh OO0S3aHHOCTU B TPyNIE B COOTBETCTBUU C
NOCTABJICHHBIMH 3a/1a4aMH, CJIEIUTH 3a BBIIIOJIHEHUEM IUIaHA JEHCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHMBATh COOCTBEHHBIN BKJAJ B
NEeATEIbHOCTD IPYIIIbI, BBICTPAUBATh KOMMYHHUKAaTUBHOE B3aUMOJIEHCTBHE,
IPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHniy oOyuenust B 9 kijiacce nmpeIMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJI30BaTh IOHATHUSA: CHCTEMAa OTCYETa, MaTepHalIbHAas TOYKA,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHHYECKOTO JBIDKEHUS, JAedopMarus
(ympyrasi, miacTU4eckasi), TpPEeHHE, LEHTPOCTPEMUTENIbHOE YCKOpPEHHUE,
HEBECOMOCTh M TEPErpy3KH, LEHTP TSHKECTH, a0COOTHO TBEPIOE TEIO,



LEHTP TSHKECTH TBEPAOrO TeJld, pABHOBECHE, MEXAHUYECKHE KOJIEOaHUs U
BOJIHBI, 3BYK, HH(PPa3BYK U YIbTPA3BYK, 2JIEKTPOMArHUTHBIE BOJHBI, [ITKaJIa
AJIIEKTPOMAarHUTHBIX BOJIH, CBET, OJU30pPYKOCTb U JadbHO30PKOCTb,
CHEKTPbI UCITYyCKaHUs U MOTJIONIEHUS, anbda-, 0eTa- U TaMMa-u3IydeHHs,
W30TOIIbI, SIIEPHAs SHEPTETHKA;

paznuyaTh SIBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE
JBUKEHUE, DPABHOYCKOPEHHOE MPSIMOJUHEHHOE JBH)XEHHE, CBOOOJHOE
MaJICHUE TEJl, PABHOMEPHOE JIBUKEHUE M0 OKPY>KHOCTH, B3aUMOJIECHCTBHE
TEJ, PEaKTUBHOE JBI)KEHUE, KoyeOaTelbHOE ABM)KEHUE (3aTyXarollue U
BBIHY’KJICHHBIE KOJIEOaHUs), pE30HAHC, BOJHOBOE JIBUKEHUE, OTPAXKEHUE
3ByKa, NPSMOJIMHEMHOE PaclHpOCTPaHEHUE, OTPAKEHUE U IPEIOMIICHHE
CBETAa, NIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEI0ro cBeTa B
CHEKTP H CIOXEHUE CIEKTPAJIBHBIX IBETOB, JHCIIEPCUSl CBETA,
€CTECTBEHHAsl PAaJMOAaKTUBHOCTb, BOSHHUKHOBEHHE JIMHEMYATOrO CHEKTpa
U3ITyYEHHs]) 10 ONUCAHUIO X XapAKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB,
JEMOHCTPUPYIOMIMNX JAHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaThb IMPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX SBICHUI B
OKpyXaroleM Mupe (B ToOM 4wucie (U3UYECKUE SIBICHUS B MPHUPOJE:
IPWINBBI U OTJUBBI, ABMKEHHUE TUIaHET CONHEYHON CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUBBIX OPraHU3MOB, BOCHPHUSTHE 3BYKOB >KHMBOTHBIMH,
3EMJIETPSICEHUE, CEWCMHMYECKHE BOJIHBI, I[yHAaMH, 0JXO, LBETa TE,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJIIOTHUYECKOE IEHCTBHE BHUIUMOTO,
yiIbTPadUOIECTOBOTO M PEHTTEHOBCKOTO HW3JIYYEHUN, €CTEeCTBEHHBIN
paaMOaKTUBHBIN (POH, KOCMHMYECKHE JIy4M, PAJUOAKTUBHOE H3ITyuyeHUE
OPUPOAHBIX MMHEPAJIOB, JCHCTBHE paJUOAKTUBHBIX W3JIyYCHHI Ha
OpraHu3M 4YeJIOBEKa), MpU 3TOM NEPEBOJUTh MPAKTUYECKYIO 3a7ady B
yueOHYI0, BBIIEIATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (DU3HMUECKUX
SIBIICHU;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TN U (PU3NUYECKUE SIBIICHUS, UCIIONb3YS
¢usznyeckue BETUYMHBI (CpeIHssi W MIHOBEHHas CKOpPOCTb Teja NpHu
HEPAaBHOMEPHOM JBWKECHHH, YCKOPEHHE, MEPEMENIEHUE, MYTh, YriOBas
CKOPOCTb, CHJIa TPEHMS, CWJIA YIPYTrOCTH, CHJIA TSHKECTH, YCKOPEHUE
cBOOOJHOTO TAaJCHUS, BEC Tela, HMIYJIbC Tela, HMIIYJIbC CHIIBI,
MexaHuveckas padoTa M MOIIHOCTb, MOTEHLMANIbHAS HHEPrus Tea,
IIOAHATOIO HAJ IOBEPXHOCTBIO 3€MJIM, NOTEHUMAIbHASL JHEPTUs CHKATOU
NPYKUHbI, KUHETUYECKAsl SHEPrus, IOJHAas MEXaHW4yecKas >SHEprus,
NEepHOJl M YacToTa KoJieOaHUM, IJTMHA BOJIHBI, TPOMKOCTh 3BYyKa M BBICOTA
TOHA, CKOPOCTh CBETA, MIOKA3aTelb MPEJIOMIICHHS CPEJbl), IPU ONKCAHUU



NPAaBWJIBHO TPAKTOBAaTh (PU3WYECKUII CMBICT HCIIOJIb3YEMbIX BEIWYHH,
0003HAYEHUSA M EAMHMIBI (PU3MYECKUX BEIWYHH, HAXOAUTHb (POPMYIIBI,
CBSI3bIBAIOIME JAHHYIO (PU3UYECKYIO BEJIUYHHY C JAPYTMMH BEITUYUHAMH,
CTPOUTH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3HUECKHUX BEIHUNH;
XapaKTepu30BaTh CBOICTBa Tel, (U3MUECKHE SIBICHUS M IPOIECCHI,
UCTIONB3Ysl 3aKOH COXPaHEHHs] YHEPrHH, 3aKOH BCEMHPHOTO TATOTEHUS,
OPUHLIUI CYNEPHO3UIMH CUJI, MPHUHIMI OTHOCHUTENbHOCTH [anumes,
3akoHbl HbBIOTOHA, 3aKOH COXpaHEHHs HMIIYJIbCA, 3aKOHBI OTPaKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsIOBOTO U MAaCCOBOIO UHCEN
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €r0 MaTEMaTHUECKOE BBIPAKECHHUE;

OOBSICHATh (PU3NYECKUE TMPOIECCHl M CBOWCTBA TEJN, B TOM YHWCJIE U B
KOHTEKCTE CUTYaIlMil MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BHISBISATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BACHEHUE U3 2—3 JTOTMYECKUX
IaroB C ONOpod Ha 2—3 HU3YyYEHHBIX CBOMCTBAa (PU3NYECKHUX SIBJIICHH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelaTh pacu€THBIC 3a/1a41 (OTHUPAIOIINECS Ha CHCTEMY U3 2—3 ypaBHEHUH),
UCTIONB3YS 3aKOHBI M (HOPMYJIBI, CBSI3BIBAOIINE (DU3MUECKUE BETMUUHBI: HA
OCHOBE aHAJIM3a YCIIOBHS 33/1a4Ml 3aIMChIBATh KPATKOE YCIIOBUE, BBISBIISITH
HEJIOCTAIONINE WU U30BITOYHBIC JaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIHI,
HEOOXOIUMBIC JUIS PEIICHUS, TPOBOAWTH pacu€Thl W  OIICHUBAThH
PEATUCTHYHOCTH MOJTyYEHHOTO 3HAYCHUST (PU3UUECKON BEITHUNHBI;
pacrosHaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIIMTh TPU TTOMOIIH
(U3NYIECKUX METOJIOB, HCIIOJIL3YSl ONMHMCAHWUE HCCICIOBaHUS, BBIICISTH
NpOBEPSEMOE  TMPEAIOJIOKEHHE, OICHWBATh MPAaBHIBHOCTh TOPSIKA
NPOBEJCHUS  WCCICAOBAHUS, JCJIaTh  BBIBOJBI, HHTEPIPETHPOBATH
pe3yabTaThl HAOJIOICHHIA U OTIBITOB;

NIPOBOJMUTH OIBITHl 110 HAONIOACHUIO (U3HYSCKUX SBICHUN WM
bu3nuecKkux CBOMCTB Tell (M3ydeHue BTOpOro 3akoHa HbloTOHa, 3akoHa
COXpaHCHHS DHEPTUH, 3aBHCHUMOCTH TEpUOJa KOJCOaHUI MPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M JKECTKOCTH MPYKUHBI U HE3aBHUCHMOCThH OT
aMILUTUTYAbl MAJIBIX KOJICOAHUH, TPSIMOJUHEHHOE pacpOCTPAHECHHUE CBETA,
pasnokeHne OeJIoro CBETa B CIEKTP, M3YYCHHE CBOWCTB M300paKCHUS B
MJIOCKOM 3€pKalie M CBOMCTB HW300paKEHUS TpenMeTa B coOuparormen
JWH3e, HAOMIOJCHHUE CIUIONIHBIX W JIMHEHYATHIX CIIEKTPOB M3ITYUYCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTAaHOBKY M3 HW30BITOYHOrO Habopa
000pyTIOBaHUS, OMTUCHIBATH XOJ] OMBITA U €T0 PE3YJIbTAThI, (POPMYINPOBATH
BBIBO/IHI,



MPOBOJUTH MPU HEOOXOJUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, OTpenesis
CpeqHee 3HAUYCHHE U3MEpsSeMOl BeNUYUHBI ((POKYCHOE pacCTOSHUE
cobuparomieli JMH3bI), OOOCHOBBIBATH BHIOOP crocoba HU3MEpeHUs
(M3MepUTENHHOTO MPUOOpPA);

IPOBOJAUTH HCCIENOBAHUE 3aBHUCUMOCTEM (PU3NYECKUX BEIUYUH C
UCITI0JIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTD MYTH OT BPEMEHU NpU
pPaBHOYCKOPEHHOM JIBIDKEHHH ©0€3 HaudalbHOM CKOPOCTH, MepHoja
KOJICOaHMI MaTeMaTU4ecKoro MasTHHUKA OT JIJIMHBI HUTH, 3aBUCHMOCTH
yria OTpa)XEHUs CBETa OT yrja MaJeHUs W yrjia NpeIOMJICHHUs] OT yria
NaJieHNs): IJIAaHUPOBATh HCCIEOBAaHHME, CaMOCTOSTENIBHO COOHMpaTh
YCTaHOBKY, (DUKCHUPOBATh pe3yibTaThl IMOJYYEHHOW 3aBHUCHUMOCTHU
¢bU3MYeCKUX BEIWYUH B BHUAEC TaOJUIl U T'PpaUKOB, JeiaTh BBIBOJBI MO
pe3yibTaTam UCCIeI0BaHuUs,

MPOBOJUTh KOCBEHHbIE U3MEpPEHUS (PU3NYECKUX BETUYHH (CpeaHss
CKOpPOCTh ¥ YCKOPEHHUE TeJla MPU PaBHOYCKOPEHHOM JIBIYKEHUH, yCKOPEHHUE
CBOOOJTHOTO TMaJIeHUus, KECTKOCTh MPYXKHUHBL, KOAIDOUIIMEHT TpeHUs
CKOJIBKECHHS, MEXaHW4yeckas paboTa MU MONIHOCTb, YacTOTa W TEPHO/
KOJICOaHWI MaTeMaTHYeCKOTO0 W TPYXUHHOTO MAasSTHUKOB, ONTHYECKas
cwia coOuparomeld JIMH3bI, PAJAUOAKTUBHBIM (OH): IUIAHUPOBATH
U3MEpPCHUSI, COOMpAaTh AKCICPUMEHTAIBLHYI0 YCTAHOBKY W BBIOJTHATH
U3MEPCHHUS, CIeAys MPEIOKECHHON WHCTPYKIIMH, BBIYUCIIATH 3HAYCHUE
BEJTMYMHBI U aHATTU3UPOBATH MOJYYCHHBIC PE3YJIbTAThl C YUETOM 3aJIaHHOMN
MOTPEIIHOCTH U3MEPEHNN;

COOJII0IaTh TIpaBUjIa TEXHUKU 0€30MacHOCTH MPHU padboTe ¢ 1a00paTOPHBIM
o0opy1I0BaHUEM;

pasnmuyaTh OCHOBHBIC TPHU3HAKA W3YYCHHBIX (U3HYECKUX MOJICIICH:
MaTepuaibHasl TOYKA, a0COJIOTHO TBEPAOE TENO, TOYECUHBIM HCTOYHHK
CBETA, JIy4, TOHKAs JINH3a, TUTaHEeTapHAast MOJIEJIh aTOMa, HyKJIOHHASI MOJIENb
aTOMHOTO sI7Ipa;

XapaKTEepPU30BaTh TPHUHIUIBI JCHCTBUS UW3YYCHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONMOpPOM Ha WX ONHCaHWSA (B TOM 4YHCIIE:
CIUAOMETp, IATYMKH IIOJOKCHHUS, PACCTOSHUS M YCKOPCHHS, paKera,
9XOJIOT, OYKH, TMEPUCKON, ¢oToamnmapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOM, JO3UMETpP, Kamepa BuibcoHa), HCMONB3ys 3HAHUS O
CBOMCTBaX (PU3MUECKHX SIBICHUH U HEOOXoAMMbIE (U3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMaTHUYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB M TEXHOJIOTUIECKUX MTPOIIECCOB MPH



pemieHnu  y4eOHO--TIPaKTUYECKUX 3ajad, ONTHYECKHE CXEeMBbl s
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie U COOMpAroLIEl JINH3E;
OPUBOAUTH  TpUMEpbl  (HaXOOuTh HMHPOPMALHKIO O  MPUMEpPax)
IPAKTHUECKOTO HUCIHOJIb30BaHUS (M3MUECKUX 3HAHUI B TOBCEIHEBHOM
XKU3HU A obecriedeHnsi 0€30MacHOCTH Ipu oOpalieHuu ¢ npubdopamu u
TEXHUYECKUMHU YCTPOWCTBAMU, COXPAaHEHHS 3J0POBbsS M COOIIOICHUS HOPM
HKOJIOTHUECKOTO MOBEJIEHUS B OKpY:KatoLIel cpene;

OCYWIECTBIIAATh MOUCK HMH(pOpManuu (PU3HUECKOro CcolepKaHUi B
HuTepHeTe, caMOCTOATENBHO (OPMYIUPYSI TOUCKOBBIN 3alpOC, HAXOIUTh
MyTH OMpEACNICHUs] JOCTOBEPHOCTH MONyYeHHOW MH(OpPMAINKU HA OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,

WCIIOJIB30BATh MPHU BBHIMOIHEHUH YY€OHBIX 33JJaHUi HAYYHO--TIONMYJISIPHYIO
auTepaTypy GU3NYECKOTO COJIepKaHNUs, CIIPABOYHBIE MaTEpPHabl, PECYpPChI
cetu HHTepHer, BHageTh MNpuéMaMu KOHCIEKTUPOBAHHUS  TEKCTA,
npeoOpa3zoBanus UHPOPMAIIMU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC MHCHMEHHBIC M YCTHBIE COOOIIECHHS Ha OCHOBE
uHOpMAIIUU W3 HECKOJBKUX HCTOYHUKOB (DU3UUYECKOTO COJEpKAHUS,
MyOJUYHO MPEJCTABISATh PE3YJIbTAThl MPOSKTHOM MM MCCIEI0BATEIBCKON
NEATeIbHOCTH, TIPU O3TOM TPaMOTHO  HCIOJb30BaTh  M3Y4YEHHBIN
MOHSATUUHBIN ammapaT u3y4aemMoro pasziena (U3MKU U COMPOBOXKIATh
BBICTYIUUIEHWE TIpE3eHTalell ¢ yd4€ToM OCOOCHHOCTEW ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3aesioB U TeM (ungppossie)
n/n nporpaMMal Beero KoutpoabHbie | IlpakTuueckue obpasoBaTelbHbIE
padoThI padoThI pecypeel
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
11 Pusnka - HayKa O PUPOAC 2 https://m.eds00.ru/7f416194
bubmuorexa [JOK
12 Pr3HIECKHC BENMIMHEI 2 1 https://m.eds00.ru/7416194
. bu6nmoreka [JOK
1.3 EcTtecTBeHHOHAy4YHBIH METOJ1 TO3HAHUS 2 1 hitps://m.eds00.ru/7f416194
Hroro o pasneny 6
Pasnen 2. [lepBoHavaibHbIE CBeJAeHUS 0 CTPOCHNH BelleCTBA
bu6nmoreka [JOK
2.1 Crpoerue BemecTsa 1 https://m.eds00.ru/7f416194
JIBr>KeHUE 1 B3aUMOJIEVCTBHE YaCTHUI] bubnuorexa [JOK
2.2 BellleCTBa 2 1 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 hitps://m.eds00.ru/7f416194
Wroro no pazneny )
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Paznen 3. IBu:xeHue U B3auMo/ieilicTBHE TeJl

bubmuorexa [JOK
31 Mexann4eckoe ABHKEHHE 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, macca, IIIOTHOCTh 4 bubmuorexa [JOK
https://m.edso0.ru/7f416194
bubnunoreka LIOK
3.3 Cuna. Bunpt cun 14 https://m.eds00.ru/7f416194
Utoro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
Hasnenue. Ilepenaya nasiaeHus TBEPABIMU bubmuoreka [IOK
4.1 TeJlaMHM, KUJKOCTSIMHU M Ta3aMH 3 https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
4.2 HaBreHne KuIKocTH 5 https://m.eds00.ru/7f416194
bubnmorexa LIOK
4.3 ATMOC(epHOE aBiIeHHe 6 https://m.eds00.ru/7f416194
JleiicTBHE KUAKOCTU U Ta3a Ha MOrpyXEHHOE bubmmnoreka HOK
44 B HUX TEJIO ! https://m.edsoo.ru/7f416194
Hroro mo pazaeny 21
Pa3nea 5. PaGoTa n MoIHOCTDh. JHEprus
but6mmoreka [IOK
51 Pabora 1 MOIIIHOCTH 3

https://m.edsoo0.ru/7f416194
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5 bu6nmoreka [IOK
5. 1IpocTeie MeXaHH3MEL 5 1 https://m.eds00.ru/7f416194
bubnunorexa LIOK
5.3 Mexammieckas sHeprus 4 1 1 https://m.edsoo0.ru/7f416194
Hroro mo pazaeny 12
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
8 KUIIACC
KosmnuectBo yacos DJIeKTPOHHbIE
No 11/ HaumeHoBaHuUe pa3/iesioB U TEM (un¢pposere)
[
e nporpaMmal Beero Konrposnubie | IlpakTuueckue o6pasoBaTebHbIe
paGoThI padoThI pecypeel
Pa3nen 1. TeruioBble siBieHUs
5 bu6nunorexa LIOK
11 CTpoerue 1 CBOHCTBA BEIECTBA ! https://m.edsoo.ru/7f4181ce
5 bu6nmorexa LIOK
1. Temosere mponecch! 21 1 5 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JiekTpuyecKkue H MATHUTHBIE SIBJICHUSA
21 DIIEKTpUUECKUE 3apsiibl. 3apsKEHHBIE TeNa U ; L bubnmnorexa [JOK

HUX B3aUMO/ICHCTBHE

https://m.edsoo.ru/7f4181ce
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. . bubmmoreka [JOK
2.2 IToCTOSIHHBIN STEKTPUUECKUNA TOK 20 1 7 hitps://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
2.3 MarsuTibie sB1eHus 6 1 1.5 https://m.edsoo.ru/7f4181ce
bub6nmoreka [IOK
2.4 DJICKTPOMATHHTHAS HHAYKI 4 https://m.edsoo.ru/7f4181ce
Hroro o pasneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
9 KJIACC
KounuectBo yacos DJIeKTPOHHbIE
No 11/ HanmenoBaHue pa3jeiioB U TeM (ungposrie)
[
» NpoOrpamMmbl Beero Konrtpoabnsie | Ilpakruueckue o6pazoBaTeibHbIe
paGoThI padoThI pecypebt
Paznen 1. Mexann4yeckue siBJeHUs
MexaHndecKkoe ABMXKEHHE U CIIOCOOBI ero bubmnoreka IIOK
11 OTIMCaHUS 10 1 https://m.edsoo.ru/7f41a4a6
. but6mmorexa [IOK
1.2 B3auMoeHCTBHS Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
1.3 3aKOHBI COXpaHEHHS 10 3

https://m.edsoo.ru/7f41a4a6
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Hroro mo pazueny 40

Pa3zgen 2. MexaHnndecKHne KOJe0aHUA U BOJHBI

bub6nmoreka [IOK
2.1 Mexanieckue koneOanm / 3 https://m.eds00.ru/7f41a426
bu6nmoreka [IOK
2.2 MexaHu4eckre BOJIHBI. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznen 3. DiaekTpoMarHuTHOE 10Jie ¥ 3JIeKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMAarHuTHOE MOJe U bubnnoreka [JOK
31 3JIEKTPOMAarHUTHBIE BOJTHBI 6 e https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3nes 4. CBeToBble sIBJICHUS
4.1 3aKOHBI pacIIPOCTPAHEHUs CBETa 6 2 bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a6
but6mmorekxa [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 hitps://m.edsoo.ru/7f41ada6
but6mmorekxa [IOK
4.3 Paznoxxenue 6em0ro cBeTa B CIEKTP 3 2 hitps://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
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Pa3gen 5. KBanToBbI€e IBJIeHUSA

bubnunoreka LIOK
5.1 Hcnyckanue u MorioneHne CBeTa aToMOM 4 1 hitps://m.edsoo.ru/7f41ada6
bub6nmoreka [IOK
5.2 Crpoerue aToMHOTO s1pa 6 1 https://m.eds00.ru/7f41a4a6
bubnunoreka LIOK
53 SlnepHble peakiun ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTOpuTEe1bHO-00001IAK0IINIT MOAYIb
[ToBTOpEHKE M 0000IIEHNE CONEePKAHUS bu6nmorexa LIOK
6.1 Kypca ¢u3uku 3a 7-9 kinace 9 e https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 27
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoimuecTBo DJIEKTPOHHbBIE
No Nara uudposbie
Tema ypoka o0pa3oBaTe/ibHbIE
n/n Kontposnbubie  Ipaxkruueckme | o) ToHHH
Bcero p p pecypesl
padoThI padoThI

du3uka — Hayka O IPUPOJIE.
SBnenus npupobl

2 dusnyeckue ABICHUA 1

duznyeckue BEJINYMHBI U UX
u3MepeHue

JIaGopartopHas pabota "Onpeznenenue
4 LIEHBI JIEJICHNUS IIKAJIbI 1 1
M3MEPHUTENBHOTO npudopa"

MeTozbl HaydyHOTrO TIO3HAHUS.
5 Onucanue GpU3NUECKUX SBICHUH C 1
IIOMOIIBIO MOJIEIIENH

bu6nmorexa LIOK
https://m.edsoo.ru/ff09f72a

JlaGopatopnas pabora "HM3mepenue
00BEMa KUIKOCTH U TBEPIOTO Tena."

Crpoenue BeniecTBa. ONBITHI,
7 JTIOKa3bIBAIOIINE TUCKPETHOE 1
CTPOEHHE BEILECTBA

bubnunorexa LIOK
https://m.edsoo.ru/ff09fe0a
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bubnunorexa LIOK

8 ABIKEHHE 1aCTHL BELIECTBA https://m.edsoo.ru/ff0a013e
JlaGopaTopHas pabota "OnpeneneHue

9 pa3MepoB MaJibIX Tea"

10 ArperaTHble COCTOSIHUS BEIIeCTBa
Oco0eHHOCTH arperaTHbIX COCTOSTHUM

1 Bo16I. O00OIIEHHE 110 pa3ieny Bu6moreka [JOK
«ITepBoHayaNIbHBIC CBEACHNUS O https://m.edsoo.ru/ff0a0378
CTPOCHUH BEIIECTBA»
MexaHudeckoe JBHKEHHUE.

12 PaBHOMEPHOE U HEPABHOMEPHOE bubnmorexa LIOK
F— https://m.edsoo.ru/ff0a05c6

bu6mmoreka [IOK
13 CropocTs. EauHuIIb cKOpoCTH https://m.edsoo.ru/ff0a079c
bu6mmoreka [IOK

14 PacueT myTH 1 BpeMEHH IBIDKCHHA https://m.edsoo.ru/ff0a0ae4
WNuepuus. Macca — mepa bubnnorexka [JOK

15 WHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
ILmorHOCTH BemiecTBa. Pacuet macchl bu6mmorexa [IOK

16 1 00beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaboparopHas pabota «OnpeneneHue

17 TUIOTHOCTHU TBEPJIOTO TETa

18 Pemrenne 3ana4 mo reme "IOTHOCTH bu6mmorexa [IOK

BerecTBa"

https://m.edsoo.ru/ff0al23c



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

Cuna Kak XxapakTepuCTHKa

19 B3auMojeicTus Ten. Cuia
ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas padora «3yueHue
3aBHCUMOCTH PaCTSHKCHUS
20 (medopmanun) IpyKUHBI OT
IIPUJIOKEHHOHN CUIIBI»
21 [[“IBnenue Tsrorenus. Cuia TSKECTH
22 CBsi3b MEX1y CHIION TSAXKECTH U bubmuoreka [JOK
Maccol tesa. Bec tena. Pemrenue 3amau https://m.edsoo.ru/ff0al778
no teme "Cuiia Tsorectu"”
23 Cuia TsKeCTH Ha APYTHX IJIaHeTax. bubnuorexa [JOK
Du3ndyecKue XapaKTEpUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
5 bu6nmoreka [JOK
4 Hsmepenue cun. JirmamMomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tena. Hesecomocts https://m.eds00.ru/ff0a1778
CrnosxeHue AByX CUJI, HAIIPaBJICHHBIX
26 TI0 OJHOM MPSAMOIA. bubmorexa [OK
PaBHOJEHCTBYIOMAS CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3agad mo reme
"PaBHOzelcTBYIOIIAs cui'”
28 Cwita Tpenus u e€ Buabl. TpeHue B bubnuotexa [JOK

MIPUPOJIE U TEXHUKE

https://m.edsoo.ru/ff0alb9c
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29

JlaGopaTtopHnas padora «13yuenue
3aBHCUMOCTH CHUJIbI TPCHHUS
CKOJIbJKEHUS OT CUJIBI aBJICHUS U
XapakTepa COMPHUKACAIOIINXCS
MMOBEPXHOCTEM»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3amau Ha onpeaencHue
PaBHOJICHCTBYIOIICH CUIIBI

31

Pemenne 3amau mo Ttemam: «Bec
Tenay, «'paduueckoe m300paxkeHne
cumy, «Cunbly, «PaBHOIEHCTBYIOIIAS
CHIT»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTponbhas pabota no remam:
«MexaHunueckoe JBIKeHue», «Macca,

IJIOTHOCTEY, «Bec Temay,
«I'paduueckoe n300paxxeHue cui,
«Cuibe»

33

Jasnenue. CriocoObl yMEHbILIEHUS U
YBCIWUYCHUA OaBJICHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBiaeHwue raza. 3aBUCUMOCTb
aBJIEHMS ra3a oT 00bEMa,
TEMIIEPATYPhI

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2376

35

Ilepenaua naBieHust TBEPABIMU
TeJIaMH, JKUJIKOCTSIMH U Ta3aMH.
3akon [Tackans

bubmuoreka [JOK
https://m.edsoo.ru/ff0a25b0
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JlaBiieHUE B )KUJIKOCTH U rase,

bubmuoreka [JOK

36 BBEI3BAHHOE JIEUCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
Pemenue 3agau no reme «/laBinenue B bubnmoreka [JOK
37 SKUIKOCTH U rase. 3axoH ITackamsa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobmatomuecs cocy bl htps://m.eds00.ru/ff0a2970
. bubnuorexa [IOK
39 napasmraeckuit mpece https://m.eds00.ru/ff0a3136
Manomertpsl. [lopuaeBo
40 JKUJIKOCTHBIN Hacoc
ATMocdepa 3emMiu 1 MPUIHUHBI €€ bubnnoreka [JOK
41 CyILLIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
Bec Bo3nyxa. ATmMochepHoe bubnuotexa [JOK
42 JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
N3mepenne armocepHOTro TaBIeHUS. bubnuoteka [JOK
43 OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBHUCHUMOCThH aTMOC(HEPHOTO bubnmnoreka [JOK
JIABJICHUS OT BBICOTHI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
MOpst
Bbapometp-anepounsa. Atmocdeproe bubmuorexa [JOK
45 JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agay mo reme "
46

ATtMocdepHoe naBieHue"
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JleficTBuE KUAKOCTH U raza Ha

47 MOTPYXEHHOE B HUX TEJO. bu6morexa IJOK
https://m.edsoo.ru/ff0a3276

ApxumenoBa cuia
JlaGopaTopHas pabora «OrnpezaeieHue

18 BBITAJIKUBAIOIICH CUJIBI, Bbu6nunoreka LIOK
JICUCTBYIOIIEH HA TEJIO, TOIPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHJIKOCTb)»
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanne 3aBUCHMOCTH Beca Bu6mmoreka [JOK

49 Tena B BOAE OT 00bEMa [OrPYKCHHOM https://m.edsoo.ru/ff0a3514
B KHJIKOCTh 9aCTH TEJIa»

bubmuoreka [JOK

50 Inasanne e https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabota
"KoHCcTpynpoBaHue apeomeTpa uin

o1 KOHCTPYHPOBAHUE JIOJKH U
onpeeneHue e€ rpy3ono bEMHOCTH"
Pemenne 3amau mo remaMm: «IIlmaBanme

52 cyn0B. BoznyxomninaBanuey, Bu6nmoreka [IOK
«/laBneHue TBEpPABIX TEI, KUIAKOCTEU https://m.edsoo.ru/ff0a3654
Y Ta30B»

53 KonTtponbHas pabora o teme

((I[aBJ'IeHI/IC TBCPABIX TCJI, JKUJIKOCTEN
" ra3oB»
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bubmuoreka [JOK

54 Mexanuyeckas pabota https://m.edso0.ru/ff0a3f82

bubmuoreka [JOK

55 MomHOCTS. EXMHAIE MOIHOCTA https://m.edso0.ru/ff0a3f82
VYpoxk-uccnenosanue "Pacuér

56 MOIIHOCTH, Pa3BUBAEMOMU IIPU 1
noabEME I10 JIeCTHHIIE"

[IpocTsie MexaHu3mel. Peryar.

57 PaBHOBecue cuit Ha peiuare
Prryaru B TexHuke, ObITY U IPUPO/IE.

- JlaGopaTtopHnast pabota 05 bubmnoreka [JOK
«HccnenoBanue yciiOBHIl paBHOBECHS ' https://m.edsoo.ru/ff0a478e
pbIdara
Pemrenne 3a1a4 1o teme «Y CIOBUA bubmuorexa [JOK

59 paBHOBECHUs pblUara» https://m.edsoo.ru/ff0a48a6
KoadduimenT moneznoro neicTBus
Mexanusma. Jlaboparopnas pabota

60 «3mepenune KII/] HaknoHHOM 0.5
TIJIOCKOCTH
Pemenue 3amay o Teme "Pabora, bubnmoreka [JOK

61 MorHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
MexaHnueckas SJHeprusl.

62 Kunerndeckast u moTeHIMAIbHAS bubmmorexa IOK

DHEPrus

https://m.edsoo.ru/ff0a4252
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3aK0H COXpaHEHUsI MEXaHUYECKOM bubmmoreka [JOK
63 SHEPrUH 1 https://m.edsoo.ru/ff0a4360
Y POK-3KCIIEPUMEHT I10 TeEME
"IKCEPUMEHTAIBHOE OIpE/ICTICHUE
M3MEHEHHUS KUHETUYECKOU U
64 MOTEHLUATBHON PHEPTHH MTPU 1 1
CKaThIBaHUH TeJia 110 HAKJIOHHOM
MJIOCKOCTH"
KonTtponpHast pabora o Teme
65 1
«PaboTa 1 MOITHOCTH. DHEPTHSI»
PeseprHblit ypok. Pabora ¢ Tekctamu bubnnorexa [JOK
66 o treMe "MexaHnueckoe aBHKeHue" 1 https://m.edsoo.ru/ff0a4ee6
Peseprublit ypok. PabGota ¢ Tekctamu
67 1o teme "/laBieHue TBEpABIX TeI, 1
SKUIKOCTEHN U ra3oB"
PesepBHslit ypok. Pabora ¢ Tekctamu
68 o Teme "Pabora. MomHoCTb. 1
Ouneprus."
OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME 68 12
8 KUIIACC
Ne Tema ypoka KouanvecTBo 4yacoB JlaTta
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n/n U3y4eHusi | DJIeKTPOHHBbIE
B Konrtpoiasbnbie | IlpakTnyeckue uudposbie
cero
padoThI padoTshI o0pa3oBaTe/bHbIE
pecypcsl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYISIPHOKMHETHYECKOM TEOPUH U 1 5 bubmuorexa TIOK
HX OTIBITHBIE MOJITBEPIKICHHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYJI 1 7
Mogenu  TBEpIOro, JKHUAKOTO U bubnuorexa [JOK
3 ra3000pa3HOro COCTOSTHUM BEIECTBA 1 12 https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
AKHUJIKOTO U Ta3000pa3HOT0 COCTOSTHUI
4 BEIIECTBA HA OCHOBE NOJIOKEHUI 1 14
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH
L 19 bu6mmoreka [IOK
5 KpHCTaHHquCKHe nu aMOp(l)HI)Ie TCa https://m.EdSOO.rU/ffoa58OO
CMaunBaHue U KaWUISIPHOCTD. bubnuoreka [IOK
6 [ToBepXHOCTHOE HATSXKEHUE 1 21 https://m.edsoo.ru/ff0a5530
7 1 bubnuoteka [JOK
Tennosoe pacimpenne u cxkaTne 26 https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsa3b TeMIEpaTypbl CO
8 CKOPOCTBIO TETJIOBOTO JIBUKEHHUS 1 28
YaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 3 bubnuorexa [IOK

U3MEHEHHUs BHYTPEHHEN SHEPTUH

https://m.edsoo.ru/ff0a5c60
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10 Bunel Temonepenaun 5 bubmumoreka [IOK
https://m.edsoo.ru/ff0a6412

VYpok-koudepennus "IIpakTrueckoe
MCIOJIb30BaHUE TETJIOBBIX CBOWMCTB Bu6miorexa IIOK

11 10
BCLICCTB 1 MAaTCPHUAJIOB B LICAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"
KommaecTBo TemnoTel. Y nenbHas bu6mmoreka [IOK

12 TEIJIOEMKOCTh https://m.edso00.ru/ff0a6976

" YpaBHeHHE TEIUIOBOTO OallaHca. bubnuorexa [JOK
Temn000MeH 1 TEIIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnast pabora
"HUccnenoBaHue sBJIECHUS Bu6miorexa IIOK

14 TEII00OMEeHA IIPU CMEIIHBAHIH https://m.edsoo.ru/ff0a6a98
XOJIOTHOM U Topsiueit BOAbI"
Pacuer konngecTBa TEIIOTHI,

15 HEO0OXOIMMOTO JIJIsi HarpeBaHMs TeJa
Y BBIJICISIEMOTO UM TIPH OXJIQXKICHUN
JlaGopatopHas pabota "OnpezneneHue bubnuoreka [IOK

16 yEJIbHON TEMJI0EMKOCTH BemiecTBa" https://m.edsoo.ru/ff0a6bb0
DHeprus TOIIMBA. Y IeJbHas TEII0Ta bubnmoreka [JOK

17 CcropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX TeN. Y aebHas brbmmorexa LIOK

TCIIJIOTA IJIaBJICHUSA

https://m.edsoo.ru/ff0a71d2
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JlaGopaTtopHas pabora "Onpeznenenue

bu6mmoreka [IOK

19 YAEIBHOM TEIJIOTHI TUIaBICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
[TapooOpa3oBaHre U KOHICHCAITUSA. bubmuoreka [JOK

20 Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y nenpHas temiora bubmuoreka [JOK
apooOpa3oBaHus U KOHJICHCAIIUH. https://m.edsoo.ru/ff0a786c¢
3aBUCUMOCTh TEMIIEpPATypbl KUIICHUS
OT aTMOC(EepHOTO JaBICHUS
Bnaxnocts Bo3myxa. JlaGoparopHas

22 pabora "Onpenenexue brbmiorera [IOK

o " https://m.edsoo.ru/ff0a7628
OTHOCHUTEIIbHO BJIaXKHOCTU BO3AYyXa
Pemenne 3agau  Ha omnpeneiieHUE

23 BIIQYKHOCTH BO3/yXa
[TpuHIMIIBI paOOTHI TETIIIOBHIX

24 nsurateneif. [lapoBas TypOuna.

JlBuraTens BHYTPEHHETO CTOPAHMS
KIIJ] TenmoBOro aBuratesns.

25 TemIoBble ABUTATEIN U 3aIUTa Bubmmorexa [IOK
OKpYKAIOIIEHT CpeTBI https://m.edsoo.ru/ff0a7c7c
3aKOH COXpaHEHUs U IPEBPAILICHUS

26 SHEPTUHU B TEIUIOBBIX MpoIleccax
[ToaroToBka K KOHTPOIBHOM paboTe

97 1o TeMe ""TeroBbIe ABICHUS. Bu6moreka [JOK

W3meHenune arperaTHeIX COCTOSTHUI
BerecTBa"

https://m.edsoo.ru/ff0a83f2
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KonTponbhast pabota no teme

28 "TerutoBele sBaeHUs. 3MeHeHnEe bubmorexa [OK
ArpEraTHBIX COCTOSHMI BemecTa" https://m.edsoo.ru/ff0a86ae
OJeKTpu3anusa  Tell. HBa  pona

29 3JIEKTPUYECKUX 3apsAI0B
VYpok-uccnenoBanue "OnexkTpusanus

30 TeJ MHIYKLIHUEHW U IIPH
CONPUKOCHOBEHUN"

BzaumopeiicTBue 3apssKeHHBIX TEII. bu6mmoreka [IOK

31 3axoH Kynona https://m.edsoo.ru/ff0a87e4
DNEKTpUUECKOE IMOoJIe.

3 HarnpsikeHHOCTB 3JIEKTPUYECKOTrO Butimoreka [IOK
nosst. IIpHHIAIT Cynepro3uiuy https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TOJIEH
Hocurenu snekTpuyeckux 3apsios.

33 OnemeHTapHbIN 3apsag. CTpoeHue
aToma
[IpoBOIHUKY U AMDIIEKTPUKHU. 3aKOH bubnmnoreka [JOK

34 COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
Pemenue 3agau Ha npuMeHEHUE bubnmoreka [JOK

35 CBOMCTB JJICKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUI TOK, YCIOBHS €TI0

36 CyliecTBOBaHMS. MICTOYHHUKH Brbmmorexa LIOK

QJICKTPHUICCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4
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bu6mmoreka [IOK

37 JleficTBUS STIEKTPUUECKOTO TOKA htps://m.eds00.ru/ff0ag6b2
VYpoxk-uccinenosanue "Jleiictere

38 AIEKTPUYECKOTO OISl HA TPOBOAHUKHI 1
U TUDJIEKTPUKH"

DJIEKTPUYECKUI TOK B MeTajuiax, bubmuorexa [JOK

39 JKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
DneKTpuyuecKas 1enb U e€ COCTaBHbIE

40 4acTH
Cuna toka. JlabopaTopHas pabora . oK
" bubmmotexka 1]

41 H3mepeHue u peryimpoBaHue CUIIbI )

" P peryiHp 05 https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECcKOoe HaMpsKEHHE.

42 Bonbr™merp. JIabopaTopHas pabora 05 Bu6muorexa [JOK
"M3mepenne 1 perynmpoBaHue ' https://m.edsoo.ru/ff0ade14
HanpspkeHus"

CormnpoTHuBIeHHE TPOBOTHUKA. bubnuoteka [JOK

43 VY nenpHOE COMPOTUBIICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb

14 ANEKTPUUECKOTO COMPOTUBICHUS . Bu6mnoreka [JOK

MPOBOJIHUKA OT €0 JUIMHBI, TIJIOIATN
MONEPEYHOr0 CeYeHus U MaTepuaa”

https://m.edsoo.ru/ff0aa738
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3aBUCUMOCTDH CHJIBI TOKA OT

45 Hanpspkenus. 3akon Oma Juist yuacTka Brbmorera [IOK
nemu https://m.edsoo.ru/ff0aad4a
JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH CHUJTbI

46 TOKA, MAYLIETO YEPE3 PE3UCTOP, OT bubmorexa TIOK
COTIPOTHBJIEHHS PE3HCTOPA H https://m.edsoo.ru/ff0aa04e
HaIpsKEHUs Ha pe3ucrope”
[TocnenoBarenpHOE U apaIIEIEHOE

ar COCIMHEHUS TIPOBOHUKOB
JlaGopaTtopHnas padora "IIpoBepka

18 NpaBUJIa CI0KECHUS HAMIPSDKEHUH MTPH Bu6miorexa [OK
II0CC10BATEIBHOM COCAMHCHNN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
JlaGopatopHas pabota "IIpoBepka

49 npaBuJIa JJIsl CHIIBI TOKA TIPH Bu6miorexa IIOK
1apaUICIbHOM COCAMHCHUN https://m.edsoo.ru/ffO0aadle
pe3ucTopoB”
Pemenue 3aga4 Ha TpUMEHEHUE

50 3akoHa OMa JuIst pasImgHOro brbnmorexa IOK
COIIMHEHHS TIPOBOJTHIKOB https://m.edsoo.ru/ff0aaf8a

51 Pabota u MOIITHOCTD 3NEKTPUYECKOTO bubnnoreka [JOK

ToKa. 3akoH Jlxoynsa-Jlenua

https://m.edsoo.ru/ff0ab124
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JlabopaTtopHast pabora "Ornpeznenenue

52 PabOTHI ¥ MOLIHOCTH 3JIEKTPUYECKOTO Bubmorexa IIOK
ToKa" https://m.edsoo.ru/ff0ab3e0
DneKTpUYecKue e U MoTpeduTenn

53 AIIEKTPUUYECKON YHEPTUH B OBITY. bubmuorexa LIOK
KOpOTKOE 3aMBIKAHHE https://m.edsoo.ru/ff0ab660
[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TemMe "DIIeKTPUIECKHE 3apsibl.

54 3apsiKEHHbIE TeNla U UX bubmuorexa [IOK
B3aMMOIeiicTBHIS. TI0CTOSHHBIIA https://m.edsoo.ru/ff0abd2c
ANEKTPUIECKUH TOK"

KonTponbhas pabota no Teme
"DeKTpUUECcKUe 3apsibl.

55 3apsKEHHBIE TeNla U UX bubmorexa [IOK
B3aMMOIeHcTBHS. [TOCTOSHHBIIT https://m.edsoo.ru/ffOabea8
ANEKTPUIECKUIN TOK"

5 [TocTostHHBIE MATHUTHI, UX

5 B3aNMOJICHCTBHE
VYpoxk-uccnenosanue "M3ydenne nonei bubnuoteka [JOK

57 MTOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruautHoe nosie. MarHuTHOE noJie

58 3eMIIM U €T0 3HaYeHue JJIs )KU3HU Ha brbmiorera [IOK

3emiie

https://m.edsoo.ru/ff0acOba
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59

OmneiT OpcTena. MaruuTtHoe nose
JIEKTPUYECKOr0 ToKa MaruutHoe
0JI€ KaTyIIKU C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHue 3JIeKTPOMarHuToOB B
texHuke. JJaboparopnas pabora
"U3ydyeHue nericTBUS MArHUTHOTO
10JIs1 HAa MPOBOJHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNEKTPOABUTATENIh TTOCTOSIHHOTO
Toka. Mcrons3oBanue
ANEKTPOABUTATENCH B TEXHUUECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue U U3yueHue
paboThI BNIeKTpoABUTATENS "

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

62

Oneiter @apanes. 3akoH
3JIIEKTPOMAarHUTHON MHIyKIIUH.
[IpaBuio Jlenna

63

OnekrporeHeparop. CriocoOs
MOJTYYCHUS DIICKTPHUECKOW DHEPTUH.
DJIEKTPOCTAHIIMK HA BO3OOHOBIIIEMBIX
UCTOYHUKAX SHEPTHU

64

[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TeMe "DJIEeKTpUIECKHE U
MarHuTHbIE IBJIeHUS"
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KontponbHast pabora o Teme

65 "DNIEeKTPUICCKUE U MATHUTHBIC 1 BH@HOTeKa [OK
P — https://m.edsoo.ru/ff0acb14

66 PesepBHelit ypok. Pabora ¢ TekcTamu 1 bubnmoreka [JOK
o Teme ""TersoBble siBiIeHUA" https://m.edsoo.ru/ff0acc5e
PesepBHelit ypok. Pabora ¢ Tekctamu

67 1o TeMe "TI0CTOSIHHBIH 1 Bu6mmorexa IIOK
JeKTpHYecKuii TOK" https://m.edsoo.ru/ff0acdc6
PesepBubiii ypok. Paborta ¢ tekcrtamu

68 1o TeMe "MarauTHbIe sIBJICHHUS " 1

OBHLIEE KOJIMYECTBO YACOB I10
68 145

I[TPOTPAMME
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9 KJIACC

KosnuuyectBo 4yacos DJIEKTPOHHbBIE
Ne T JlaTa uu@poBbIe
w/n €Ma ypoka Beero Kontposbubie | IlpakTnueckue H3yueHust o0pa3oBaTte/ibHbIE
padoTshI padoThI pecypchl

1 MexaHuueckoe TBUKEHHE. 1 5
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEILHOCTD bubnuorexa [IOK

2 MEXAHUYECKOTO JIBUKEHHUS 1 6 https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NpsAMOJIUHEITHOE bubnnoreka [JOK

3 JBUKEHUE 1 8 https://m.edsoo.ru/ff0ad19a
HepasHOoMepHOE NpsAMOIUHENHOE

4 nBukeHue. CpeHsst © MTHOBEHHas 1 9
CKOpPOCTh
[IpsimonuHEitHOE PaBHOYCKOPEHHOE bubmmnoreka HOK

5 JBIDKEHUE. Y CKOpEHHUe 1 13 https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBHIKEHHUSI. 1 15
I'paduk cxopoctu
JlabopaTtopHas pabota "OnpeneneHue

. YCKOpEHUS Tella Ipu . 1 L6 Bubsuorexa IIOK
PaBHOYCKOPECHHOM JIBMIKCHUH 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"
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CBoOoaHoe nagenue teir. OnbITh

8 lanunes 20
PaBHOMEpHOE nBHXKEHUE T10 bu6nmmoreka [IOK

9 okpyxxHocTH. [lepuos u yactora 22 https://m.edsoo.ru/ff0ael76
oOpaiueHus. JInHeliHas U yriaoBas
CKOPOCTH

10 LlenTpocTpemMuTeENbHOE YCKOPEHHE 23
IlepBbriii 3akoH HeroTOHA. BekTop bubnnoreka [JOK

1 CUJIBI 27 https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa. bubmmoreka [JOK

12 PaBHoxelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ae72a
Tperuii 3akoH HeroToHa. bubnmnoreka HOK

13 Cyniepnio3uniust Cuit https://m.edsoo.ru/ff0ae982
Pemenue 3agau Ha npuMeHeHUe bubnnorexa [JOK

14 3akOHOB HproTOHA https://m.edsoo.ru/ff0aeb6c

15 bubmmoteka IIOK
Crna ynpyrocru. 3axo I'yka https://m.edsoo.ru/ff0aeca2
Pemenue 3agayq mo teme «Cuiia

16 YIOPYTOCTH
JlaGopaTtopHas pabota «OrnpeneneHue bubnuotexa [JOK

17 https:
JKECTKOCTH MPYKUHBD» ttps://m.edsoo.ru/ff0aee28

bubnunorexa LIOK
18 Cuna TpeHus

https://m.edsoo.ru/ff0af738
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Pemenne 3agau mo reme «Cuia

bubnunorexa LIOK

19 TPEHUS» https://m.edsoo.ru/ff0afa26
JlabopaTtopnast pabora "Ornpeznenenue bubmmoreka [JOK

20 KO3 PHIIMEeHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pentenue 3amau mo teMe "3aKOHEBI

21 Herorona. Cuna ynpyroctu. Cuna But6mmoreka [IOK
Tperus” https://m.edsoo.ru/ff0afb8e
Cuiia TSKeCTU U 3aKOH BCEMUPHOTO bubnnorexa [JOK

22 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO https://m.edsoo.ru/ff0af044
naJeHUs
Ypoxk-koudepenuus "/[BmkeHue ten

23 BOKPYT I'PaBUTAIIMOHHOTO LIEHTpa
(Conneunas cuctema). 'anaktuku"

Pemenue 3amgau no reme "Cuna

24 TSDKECTH M 3aKOH BCEMHPHOTO But6morexa [IOK
S —— https://m.edsoo.ru/ff0af5f8
[IepBas kocMHueckast CKOPOCTb. bubmmnoreka HOK

25 HesecoMocTs u meperpys3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaIbHON TOUYKH.

26 AOCOIIOTHO TB?pnoe TEJO. Bu6smoreka [JOK
PapHoBecue TBEIOTO TEMa € https://m.edsoo.ru/ff0afe36
3aKPETUIEHHOW OCBIO BPAILIEHUS

27 MowmeHnT cuisl. LeHTp TsKECTH
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Pemenne 3agau mo reme "MoMeHT

bubnunorexa LIOK

28 cuibl. LlenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo
29 TeMme "MexaHH4eCcKOe IBIDKCHUE. bubsmorexa LIOK
o " https://m.edsoo.ru/ffOb0408
BzaumopeiictBue ten
KonTponbhas pabota no teme
30 "MexaHn4eCKOe IBHKCHUE. brbmorexa [IOK
o " https://m.edsoo.ru/ff0b06ec
BsaumoneiictBue ten
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
31 COXPaHEHMs UMITYJIbCa. YIIPYroe u EH6J_IHOTeKa LOK
HeyTIpyroe B3aHMOJIeHCTRIE https://m.edsoo.ru/ff0b07fa
Pemenne 3amau 1mo Teme "3akoH bubnunoreka LIOK
32 COXpaHEHHUs uMItyJbca' https://m.edsoo.ru/ff0b096c
33 VYpok-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
bubmmoteka IIOK
34 Mexannueckas paboTa U MOIIIHOCTb hitps://m.eds00.ru/ffob0as4
PaboTa cuibl TSKECTH, CHITBI bubnuoteka [JOK
35 YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHas pabota «OrnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU

PAaBHOMEPHOM JIBUKCHHUU TEJIa 110
FOpHSOHTaHLHOfI ITOBEPXHOCTU»
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CBsi3b 3HEPTUH U PaOOTHI.

37 b
OTEHIMAJIbHAsI SHEPIHsI

Kunerngeckas sneprus. Teopema o Bu6muotexa [JOK

38 KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
3aKOH COXpaHEHUs SHEPTUH B

39 MEXaHHUKe
Jlaboparopuass pabora  «M3ydcHme bubmmoreka [JOK

40 3aKOHA COXPAHEHUs SHEPTUN» https://m.edsoo.ru/ff0b12fe
KomnebaTenpbHOE IBHIKCHHE U €r0 bubnuorexa [IOK

4l XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858

5 3aryxaromiue KouebaHusl. bu6nunoreka LIOK

4 Beinykaenusie konaebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
MareMaTH4eCcKUil U NPy KUHHBIN

43 MasITHUKH
VYpok-uccnenoanme «3aBUCUMOCTh

44 HIepUoia KOJIEOAHUI OT JKECTKOCTH Bu6moreka [IOK
NPY/KUHBI ¥ MACCHI TPY3a» https://m.edsoo.ru/ff0b197a
[TpeBpareHue SHEpPIruu npu

45 MEXaHUYECKUX KOJIeOaHHIX
JlaGopaTtopHas pabota «OrnpeneneHue

46 Y4acTOTHl M [epuoja  KojeOaHumit bubmiorexa [IOK

MIPYKUHHOT'O MassTHUKA»

https://m.edsoo.ru/ffOblaec



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTHU NIEproJia KojaeOaHmi
rpy3a, MOJBEIICHHOTO K HUTH, OT
MaccChl TPy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

48

Mexaunueckue BoiHbl. CBOKWCTBA
MexaHu4yecKux BOJH. [IponoabHbIe 1
MOTIEPEYHBIE BOJIHBI

bubnunorexa LIOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepenmus "MexaHuueckue
BOJIHBI B TBEPIIOM TEJIE.
Ceiicmuueckue BOJIHbI"

50

3Byk. PacnipocTpanenue u orpaxeHue
3ByKa

51

Ypok-uccnenoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpoxk-koHpepenuus "YapTpa3ByK u
uH(pa3ByK B IpUPOJIE U TEXHUKE"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

[ToxroroBka K KOHTPOJILHOU paboTe 1Mo
TeMe "3aKOHBI COXPAHEHHUS.
Mexanuueckue KojaebaHus 1 BOJIHBI"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb25f0

55

KonTtponbHas pabora o teme
"3aKoHbI cOXpaHeHus. MexaHnueckue
K0JIeOaHUs ¥ BOJIHBI"
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:‘)JICKTpOMaFHI/ITHOC II0JIC.

bu6nmoreka [IOK

56 :‘)J'ICKTpOMaFHI/ITHI)IG BOJIHBI https://m.edsoo.ru/ffOb2abe

57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypoxk-koudepenuus "lkana

- 3JIEKTPOMArHUTHBIX BOJIH. Bu6muorexa [IOK
Hcnonb30BaHuE 31EKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH U1l COTOBOM CBsi3H"
VYpok-uccnenosanue "M3yuenue

59 CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C Brbmiorera [IOK
ITOMOIIBIO MOBHTBHOTO TeredoHa" https://m.edsoo.ru/ffOb2c6c
Pemienue 3a1a4 Ha omnpeeseHue

60 YacTOThI U AJIUHBI JIEKTPOMArHUTHOM
BOJIHBI
DJeKTpOMarHuTHas PUPOJIa CBETA.

61 Cxopocth cBeTa. BoHOBBIE CBOMCTBA bubmmorexa LIOK
CBETa https://m.edsoo.ru/ffob31d0
HUctounnku cBera. Ilpsmonunerinoe

62 pacrpocTpaHeHHe CBeTa. 3aTMEHUs Bubnnorexa LIOK
Connuta 1 JTyHbr https://m.edsoo.ru/ff0b3658
3aKOH OTpaXkeHUsI cBeTa. 3epKaJa.

63 Pemmenre 3a1a4 Ha MPUMEHEHUE 3aKOHA bubmmorexa LIOK
OTpaKEHUs CBETa https://m.edsoo.ru/ffOb38c4

64 [Ipenomnenne ceeta. 3akoH bubmuoreka [IOK

MMPCIOMJICHUA CBCTA

https://m.edsoo.ru/ffOb3aea
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[TonHoe BHYTpEHHEE OTPAKCHUE CBETA.

bubnunoreka LIOK

65 Hcnonp30BaHne n0JHOTO BHYTPEHHETO
OTpaXeHUS B ONTHYECKHUX CBETOBOAAX https://m.edsoo.ru/ff0b3cse
66 JlaGopaTtopHas padota "HcciaenoBanue
3aBUCHUMOCTH yIJIa IPEJIOMIICHHUS
CBETOBOI'O JIy4a OT yIJla aJeHUsI Ha
rpaHuue "Bo31yX-cTeKiao""
Ypok-koHpepennus "Hcnons3oBanue
67 IIOJIHOTO BHYTPEHHETO OTPAXKECHMUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bubmuoreka [{OK
68 Jlna3el. OnTUdeckas Cuiia JIMH3BI https://m.edsoo.ru/ffob3f2c
5 bu6mmoteka IIOK
69 [TocTpoenue n300pakeHU B TUH3aX https://m.edsoo.ru/ffob444a
JlaGopaTtopHast pabota "Onpeznenenue
70 (OKYCHOTO PacCTOSHMS U ONITUYECKOM brbnmorexa LHOK
CHITBI cOGUparoIieit THH3H" https://m.edsoo.ru/ff0b4206
Ypok-koHpepenmus "OnTudeckue bubnnoreka [JOK
n JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ffOcOa7e
5 bu6nunorexa LIOK
7 I'ma3 kak ontudeckas cuctema. 3peHue https://m.edsoo.ru/ffob4684
23 Ypoxk-koudepenuus "ledexTs 3peHus.

Kax coxpanuts 3penue"
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Paznoxxenne 6eoro cBeTa B CIIEKT.
Onpbitel Herorona. Cinoxenue

bu6nmoreka [IOK

4 CIIEKTpaJbHBIX 1BETOB. [{ucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlabopaTtopHas pabota "OnbITHI 11O
Pa3I0KEeHUI0 OEJIOT0 CBETa B CIIEKTP H
75 BOCIIPUATHIO I[BETA IIPEAMETOB IIPU UX bu6nuorexa [HOK
HAGJIIO/ICHUH YEPE3 [IBETOBBIE https://m.edsoo.ru/ffOcOe2a
buabTpH"
VYpok-npaktukyM "BonHoBbIE
76 CBOICTBA CBETA: JUCIIEPCHS,
uaTepdepenys u qudpaxmus'
OmnsiThl Pesepdopaa u muianerapHast bubmuoreka [IOK
[l MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens aroma bopa
Hcnyckanue U MoriomnieHue cBeTa
79 aromoM. KBauTsl. JInHeiyaTsie Bu6mmorexa [IOK
CIIEKTPBI https://m.edsoo.ru/ff0c144c
VYpoxk-npaktukyMm "Habmronenue bubmuoreka [IOK
80 CIIEKTPOB UCITYCKaHHUS" https://m.edsoo.ru/ff0c1550
. but6mmorexa [IOK
81 PanuoakTMBHOCTE 1 €€ BHIEI https://m.edso00.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubnmoreka [JOK

MOACIb

https://m.edsoo.ru/ffOc18ac
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PannoakTuBHBIE PEBpaLCHUS.

bubnunorexa LIOK

83 H30TO11BI https://m.edsoo.ru/ff0clal4
Pemenne 3amag mo teme: bubnunoreka LIOK

84 "p " https://m.edsoo.ru/ffoc1b

aJIMOaKTUBHBIE TIPEBPAIICHUS ps://m.edsoo.ru/ff0clb4a

85 [Tepuon momypacnana
Ypok-koHpepennus "PagnoakTuBHBIC

86 U3JIy4eHHs B IPUPOJIE, MEMIIMHE, EH6J.H’IOTGK3 HOK
TexHMKe" https://m.edsoo.ru/ff0c2126
SnepHbie peakuu. 3aKOHbBI

87 COXpaHEHHMs 3apPSAT0BOrO U MacCOBOIO Bub6smorexa [IOK
qQucel https://m.edsoo.ru/ff0c1c58
DHeprus cBA3M aTOMHBIX siziep. CBsA3b Bu6moteka [JOK

88 MaccChl U SJHEPIUU https://m.edsoo.ru/ff0cld7a
Pemenue 3amau o reme "Snepueie

89 peakuun"
Peakuuu cunTe3a u neneHus saep. bubmmnoreka HOK

%0 Hcrounuku sueprun ConHIa u 388311 https://m.edsoo.ru/ff0c1e88
Vpoxk-koHpepennus "AnepHas

o1 sHepreTuka. JlercTeus

PaarOaKTUBHBIX H3Hy‘IeHHI>'I Ha )XUBBIC
OpTraHu3MbI"
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[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMme "DJIEeKTPOMArHUTHOE TOJIE.

bubnunoreka LIOK

92
ODIEKTPOMArHUTHBIC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIC sIBIECHUS"

KontpomnbHas padora 1mo reme

03 "DJIeKTPOMarHuTHOE TOJIE.
DJeKTPOMarHUTHBIE BOJTHBI.
KBanrtoBeie siBneHus"
[ToBTOpenue, obodIeHNE.

94 JlaGopartopHsle paboTHI 110 KypCy Bubnnorexa [JOK
"BsanmoneiicTue Te" https://m.edsoo.ru/ff0c245a
IToBTOpeHue, 0600IeHNE. Perenue

95 PaCYETHBIX U KAUECTBEHHBIX 3a]1a4 110 bubsmorexa LIOK
Teme "TemToBbIE MPOLEcCE” https://m.edsoo0.ru/ff0c2572
[ToBTOpenue, 0606meHue. Pemenue

96 pAcUETHBIX M KAUECTBEHHBIX 3a]1a4 110 brbsmorexa LIOK
Teme "KIIJ] TerioBbIX fBHraTeei" https://m.edsoo.ru/ff0c2a22
[ToBTrOopenue, o6o0mmenue. Pemenune

97 PaCYETHBIX U KAYECTBEHHBIX 3a]1a4 10 brbsmorexa LIOK
Teme "KITJ] 511eKTpOyCTaHOBOK" https://m.edsoo.ru/ff0c2b30
[ToBTOpeHue, o6ob1IIEHNE.

08 JIaGopaTtopHble paboTHI 1O Kypcy bubmnorexa LIOK

"CBeroBble gBiaeHUd"

https://m.edsoo.ru/ff0c2c52
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[ToBTopenue, 0600menue. Padora ¢

99 TEKCTaMHU 110 TeMe "3aKOHBI 1 bubmmorexa LIOK
COXpaHEHHs B MeXaHUKe" https://m.edsoo.ru/ff0c2d6a
[ToBTOpenue, 0600meHue. PabGora ¢

100 tekcTamu 1o teme "Konebanus u 1 bubmoteka [IOK
BOJIHB!" https://m.edsoo.ru/ff0c2e82
[ToBTOpenue, 0600meHNe. PaboTa ¢

101 TekcTaMu 110 Teme "CBETOBBIE 1 bubnunorexa LIOK
sBieHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0600meHNe. PaboTa ¢

102 TeKcTamu 1o Teme "KBaHTOBas u 1
snepHas puzuka"

OBIIEE KOJIMYECTBO YACOB I1O 102 57

I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» ®usuka, § knace/ [epoimkun .M., iBanos A.U., AkiimonepHoe 00IeCTBO
«M3narenbctBO «IIpocBemeHue

» ®usuka: 7-i kacc: 6a30BbIf ypoBeHb: yueOHUK, 7 kinacc/ [lepbimkun U.M.,
NBanoB A.U., Akuronepuoe o6miectBo «M3narensctBo «lIpocBemnienue

» ®usuka: 9-i kacc: 0a30BbI ypoBEeHb: YueOHUK, 9 kinacc/ [leppiukun . M.,
I'yrauk E. M., UBanoB A. U., IletpoBa M. A., AKIMOHEpHOE 00IIIECTBO

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

MHTEPHET
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