Brinucka u3 coepKaTebHOTO pas/ena
OCHOBHOH 00pa3oBaTeILHOM MPOTPaAMMBI
OCHOBHOT0 00111er0 00pa3oBaHus
BMAOY COII Ne 11

PABOYASI TIPOTPAMMA
(ID 9937503)

yueOHOro npeamera «®Pusuka. bazosblii ypoBeHb»

1u1st oOyvaromuxcst 7-9 KjaccoB



MOSACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJieHA Ha OCHOBE MOJIOKEHUW M TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTpaMMbl, MPEJCTABICHHBIX B
dI'OC 00O, a takxke ¢ yuétoM deaepaibHOl pabouei mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « Duznkay.

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHU W TpeOOBaHMI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTpaMMBbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yaetoM deaepaibHol paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MPenoJaBaHusl yueOHoro npeamera « Du3nkay.

Copmepxanue mporpaMmbl M0 (U3MKE HANpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTA OOyYarol[uXcsi M OpraHu3aluio U3y4YeHUs
Gu3UKKM Ha JESITeNbHOCTHON OCHOBe. B mporpamMme mo (¢u3Mke Yy4YUTHIBAKOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzauuu TpeboBanuit ®I'OC OO0
IJTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOYYEHHs, a TAKKe
MEXKIMPEAMETHBIE CBSA3H €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOT'O O0IIIEro 00pa3oBaHuUsl.

[Iporpamma no u3uke ycraHaBiIMBaEeT paclpeiesieHue yueOHOro MaTepuana
1o rojgaMm oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpHYIO MOCIe0BaTEIbHOCTD
U3YyYEHHS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUSA MPEIMETHOIO COACpPKAHUSI U
y4eTe BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[Iporpamma mo ¢usuke pa3paboTaHa ¢ LEIbI0 OKa3aHWUs METOJUYECKON
MOMOILM YYUTEIIO B CO3/IaHUU paboyel MporpaMmbl 10 Y4eOHOMY IIPEMETY.

dusuka SBISIETCA CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB U
SABJICHUN, W3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMUEH U (DHU3UUYECKOU
reorpagueid, BHOCUT BKJIaJ B E€CTECTBEHHOHAyYHYI0 KApTUHY  MHpA,
npenocTaBiseT HauOosiee sCHble OOpa3lpl MNPUMEHEHHS HAyYyHOTO METOo]a
MO3HAHMS, TO €CTh CII0CcO0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUI O MHpE.

OpHa W3 TIaBHBIX 3a/a4d (PU3NYECKOTO 00pa30oBaHUS B CTPYKTYpE OOIIETO
00pa3oBaHusl COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOH TI'PAMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

W3yyenne ¢usuku Ha 0a30BOM ypOBHE TPENAINoOiaraeT OBJAJCHUE
CIIEIYIOIUMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYUHYIO
IPAMOTHOCTH:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OIECHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCJIEI0BAHMUS;



HHTCPIIPCTHUPOBATh AAHHBIC MW HCIIOJIb30BAaTh HAYYHBIC J1O0Ka3aTCJILCTBA
JJI1 TIOJTYYCHUS BBIBOJIOBY .

[lenmn wsyueHus ¢GU3WMKA HA YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHUS
omnpeneseHbl B KOHLEMIMM MpenojaaBaHusi ydeOHoro mnpenmera «Duszuka» B
oOpa3oBareNbHBIX opraHuzanusax Poccuiickoit ®@enepainu, peagTu3yOIIMX
OCHOBHBIE 00111€00pa30BaTEIIbHBIC TIPOTPAMMBI.

Lenu nzyyenust GU3uKu:

npuUOOpEeTEeHNE HUHTEpeca M CTPEeMJICHUs OOYYalolIMXCS K HayYHOMY
W3YUYEHHUIO MPHUPOJBI, PA3BUTHE HMX HMHTEIUICKTYAIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH;

pa3BUTHE MPEACTABICHU O HAYYHOM METOJE TTO3HAHUSA U (HOPMHUPOBAHHE
MCCIIEIOBATENICKOTO OTHOIIEHHUS K OKPYKAIOIIUM SIBIICHUSM;
dbopMHpOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yJibTara H3y4yeHUs
OCHOB CTPOEHHSI MAaTEPUH U (PyH/IaMEHTAIIbHBIX 3aKOHOB (DU3UKU;
dbopMHpOBaHUE TPEACTABICHUA O PO (DU3UKH ISl PA3BUTHUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TIPEACTABICHWA O  BO3MOXHBIX  cdepax  Oymymien
npodeCCUOHAIBHON JIeSITEIPHOCTH, CBA3aHHON ¢ (PU3UKOM, MOJATOTOBKA K
JanbHeieMy 00y4eHHUI0 B 3TOM HallpaBiICHUH.

JlocTrKeHHE 3TUX TIeJIeld MPOorpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o0mero o6pa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIOIINX 3a/1a4:

npuoOpeTeHue 3HAaHMH O JAUCKPETHOM CTPOEHHHM  BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, SJIEKTPUYECKHUX, MArHUTHBIX M KBaHTOBBIX
SIBJICHUSIX;

npuoOpeTeHne YMEHUN OMUCHIBATh U OOBSACHATH (PU3UUECKHE SIBJICHHS C
UCIIOJIb30BaHUEM TOJTYUYCHHBIX 3HAHUIA;

OCBOCHHME METOJIOB pELIEHHs MPOCTEHIINX pacyeTHBIX 3a7ad C
UCTIOJIb30BAHUEM dusnyecknx MoOJIeIIeH, TBOPYECKHX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOI0IaTh MPUPOAHBIE SIBJICHUS U BBIMOJIHITH OMbBITHI,
nabopaTopHble PabOTbl M  HKCHEPUMEHTAJIbHBIE HCCIEAOBAaHUS C
MCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

OCBOCHHE TMPUEMOB paboOThl ¢ MHpopManuel (pU3nIecKoro cojepKaHus,
BKJItOUYasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHKECHUSIX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIEHWBaHKE HH(POpMaIUY;

3HaKOMCTBO €O cepamu MpodecCuoHaIbHOM AeATeNbHOCTH, CBI3aHHBIMU
¢ (us3ukol, W COBPEMEHHBIMH TEXHOJOTHUAMH, OCHOBAaHHBIMH Ha
JTOCTHXKEHUSIX (PU3NYECKON HAYKH.



OO11ee ynciio 4acoB, pEKOMEHAOBAHHBIX JJIs1 U3y4eHHs (U3HKU HA Oa30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeNI0), B 8 kiacce — 68
yacoB (2 uwaca B Hememo), B 9 kmacce — 102 wyaca (3 waca B HEAEHIO).

[Ipennaraemslii B mporpamMmMe 1o (usmnke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB SIBIISIETCS PEKOMEHAATEIbHBIM, YUUTENb JI€aeT BHIOOp MpU MPOBEACHUU
1a00paTOpHBIX PabOT U OMBITOB C YYETOM HWHAMBHUIYaJbHBIX OCOOEHHOCTEH
00y4aromuxcsi, CIUCKa SKCIEPUMEHTANbHBIX 3aJaHui, MpeajiaraeMblXx B pamMKax
OCHOBHOT'O TOCYAapCTBEHHOTO 3K3aMeHa M0 (hU3HUKe.



COJAEPXKXAHME OBYUYEHUA

7 KIIACC
Pu3uKa u e€ poJib B IO3HAHUM OKPY:KaIOLIero Mupa.

®usuka — Hayka o mnpupoxe. fABnenHus npuponbl. DHU3UYECKUE SBICHUSA:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckne BeNMUMHBL. M3MepeHue @uanueckux BelWyuH. Puznyeckue
npubopsl. [lorpemHocts u3mepeHnii MexyHapoiHas cucteMa euHull.

Kak ¢usuka u JApyrue ecTeCTBEHHblE HAyKHM H3Y4yaloT MPUPOY.
EctecTBeHHOHAy4YHBId METOJl TO3HAHMS: HAOMIOJCHHE, MOCTAaHOBKA HAYYHOTO
BONPOCA, BBIIBI)KEHUE TUIIOTE3, IKCIIEPUMEHT MO0 MPOBEPKE THIOTE3, OOBSICHEHHE
HaOmogaemMoro siBieHus. Onucanue Gu3nUecKuX SBJICHHUM C MOMOIIbIO MOJieNel

Jlemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBbIC
SIBJICHUS.

2. DOusuyeckue MPUOOPHI M MPOIETypa MPSIMBIX U3MEPECHU aHAJIOTOBBIM H
G poBBIM TPUOOPOM.

Jlabopamopnsie padomul u onvimel.

1. Omnpenenenve UEHBI ASIEHUS KAl U3MEPUTETHHOTO TpUOopa.

2. M3mepenue paccTosiHUN.

3. Hszmepenue oO0bEéMa )KUIAKOCTH U TBEPJOTO Tea.

4. OnpeneneHue pa3MepoB MabIX TEN.

5. M3mepenue Temmeparypbl HpU HOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JaTYUKa TEMIIEPATYPBI.

6. IIpoBeneHue mccnenoBaHus MO IPOBEPKE TMIOTE3bI: NAJBbHOCTH MOJIETA
HIapyKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OO0JIblle, 4yeM OOJIbIle BhICOTA
yCKa.

IlepBoHayabHbIE CBEACHUS O CTPOCHUM BeLeCTBa.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pasMepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne yactull BemecTBa. CBSA3b CKOPOCTHM JABWIKEHHS YaCTHL C
TemrnepaTypoii. bpoyHoBckoe nBmwxkeHue, auddysus. BzaumoneiicTBue uactuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJKOCTEH M TBEPJBIX
(KpUCTaIIMYeCcKux) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M UX aTOMHOMOJIEKYJIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmroneHue OpOyHOBCKOTO ABUKEHUS.

2. HabGmonenue nuddyzum.



3. HaGmonenue — sABieHUN,  OOBACHAIOMIMUXCS  MPUTSDKCHHEM WK
OTTAJIKNBAaHUEM YaCTHUIL] BELIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAaHUEM

dboTtorpaduii).

2. OnpIThI O HAOTIOJEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI IO OOHAPYKEHHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUS.

JIBMKeHMe U B3AaUMOJAEHCTBHE TeJl.
Mexannueckoe JBHKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Ckopoctb. CpellHsAsl CKOPOCTh NPU HEPABHOMEPHOM ABHWKEHHHM. Pacuer myTu u
BPEMEHU JBUKECHUS.
SBneHue uHepuMH. 3aKOH WHepUWU. B3ammojnelicTBue Ten Kak NpHYMHA
U3MEHEHUSI CKOPOCTH JBWXEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B €IUHULE
o0bema BeIIecTBa.
Cuna Kak XxapakTepHCTHKa B3auMoAeicTBUsA Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3mMepenune cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HaIMPABJIEHHBIX MO OJHOUN mpsiMol. PaBHoneicTByromasa cui. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IpUpOJE U TEXHUKE.
Hemoncmpauyuu.
1. HaGnroneHue MexaHHMUeCKOTro JIBHXKEHUS Tela.
2. HM3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBUKEHUSI.
3. HaOmionenue siBneHus MHEPIUU.
4. HaOmroneHre n3MeHeHUs1 CKOPOCTH ITPU B3aUMOJEHCTBUHU TEJ.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEJ.
6. Crno)xeHue cuJjl, HalpaBJIEHHBIX 110 OJHOM MPSMOM.
Jlabopamopnsie padomul u onsimel.
1. OnpeneneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIIS U TaK JIajee).

2. OmpeneneHue CpeaHEN CKOPOCTH CKOJbXEHUS OpycKa WM IIapuKa IO
HAKJIOHHOU IUIOCKOCTH.

3. OnpexneneHue MIOTHOCTH TBEPAOTO TENA.

4. ONBITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTb pacCTsDKEHUSA (AeopMaliim)
NPYKUHBI OT IPUIOKEHHON CHIIBI.

5. OnbITBL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaBiieHue TBEPABIX TeJI, "KUIKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBINIEHUS U YBETUYCHUS NaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUS ra3a OT o0bema, TemiepaTyphl. llepemaua naBieHus
TBEPJBIMU TEJAMU, KUIAKOCTSIMU U Tazamu. 3akoH [lackansa. IlHeBmaTmyeckue
MalIuHbl. 3aBUCUMOCTb JABJEHUS >KUJIKOCTH OT TIyOMHBI. [ 'mapocraTmyeckuid
napajaokc. Coobuiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocdepHoe nasieHue. [IpuumMHBI CylIeCTBOBaHUS
BO3MymrHONW 00o0noukn 3emiu. OmbiT Toppuuerm. M3mepenue armochepHOTO
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOI0 JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSL.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTro J1aBJICHHUS.

JlelicTBue XKUAKOCTHU U ra3a Ha MOTPYKEHHOE B HUX TeJlO. BelTankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoraBaHue.

Hemoncmpauyuu.
3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrs aTMOC(PEPHOTO JABICHUS.

3aBUCHUMOCTh BBITAIKHBAIONIEH CHJIBI OT O0BEMA MOTPYXKEHHOW YacTH
TE€Ja U TIIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEJN: IUIABAHHWE WA MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEN TEJA U AKUIKOCTH.

Jlabopamopnsie padomul u onsimel.

1. HccnepoBaHue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOMU B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIIBI, JIEWCTBYIOIIEW Ha  Teo,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBMCUMOCTHU BBITAJIKUBAIOLIEH CUJIbL, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBl, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JEHCTBYIOIE Ha TEJIO0 B IHKHUAKOCTH, OT O00BbEMa MOTPYKEHHOU B
KUJKOCTh YaCTH TEJIA U OT INIOTHOCTH KUIAKOCTH.

5. KoHcTpyupoBanue apeomMerpa UWIM KOHCTPYMPOBAaHHUE JIOOKH W
OIIpeIeIEHUE €€ IPYy30II0ABbEMHOCTH.

Pabdora u MOIIHOCTB. JHEprus.

Mexanndeckas paboTa. MoOIIHOCTb.

[IpocTbie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio
paBHOBecusi pblyara. [IlpumMeHeHue mpaBuiia paBHOBECHsS pbluara K OJIOKY.
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«3omotoe mpaBmwio» MmexaHuku. Kosdduument momnesHoro nerctus (nanee —
KII/) npocteix Mexanu3moB. [IpocTbie MexaHHU3MBbI B OBITY M TEXHHKE.

Mexanuueckass odHeprua. KuHetnueckas M INOTEHUMAJIbHAs JHEPTUS.
[IpeBpalieHre OTHOTO BUIAa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Omnpenenenue pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBH)KEHUHU Teja

110 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblUara.

3. Msmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. M3ydeHue 3aKkOHA COXpPaHEHUS MEXaHUYECKOU JHEPIUM.

8 KUIACC

TenjioBble ABJIEHUS.

OCHOBHBIEC TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO H Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHHE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUUA MOJEKYJISIPHO-KUHETUUECKOW TEOPUH.
CmaurBaHUE U KaOWUISIPHBIE ABJICHUS. TenIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUYKEHHUS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEH JHEPTHUU:
Terionepeaaya u COBEpILICHUE paboTHI. Bupr TeIUIoNEepeauu:
TETUIONPOBOHOCTh, KOHBEKIIMS, U3TYUYCHHE.

KomanuectBo TemnoTel. YaenbHas TEINIOEMKOCTH BEIECTBA. 1eIIO0OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TemIOBOro Oamadca. IlmaBieHune w
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJIECHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcmapenue. Kunenue. VYnaenpHas Temiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMochepHOTo
JIaBJICHUSL.

BnaxuocTts BO3yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIIOTa CTOPaHMUSL.

[Ipunuuner pabotsl TermmoBbix aBurarenei KIIJ temmoBoro nBuraresns.
TerioBble ABUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HabnroneHnue 6poyHOBCKOTO JBUXKECHHUS.
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Ha6monenue nuddysnn.

HaOmronenue siBlieHU CMauyuBaHUS U KAaUJUISIPHBIX SIBIICHUIA.
HaOmronenue TenaioBoro pacuiupeHus Ted.

N3meHenne naBieHUs ra3a Mpyd U3MEHEHHMH 00bEMa W HArpeBaHUU HWJIU
OXJIQXKJICHUH.

[IpaBuna u3MepeHus: TeMIepaTypsl.

Bune! Teruionepenauu.

OxytaxIeHUe IPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3IMYHbBIX BEIIECTB.

. HaGmronenue kunenus.

. HaOmronenne nocTostHCTBA TeMIepaTyphl IPU MIABICHUU.
13.

Mopenu Teru1oBEIX IBUTATEIICH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEWCTBUSI CHII MOJICKYJIIPHOTO TTPUTSDKCHHUS.
OMnbITHI MO BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOMEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U
TBEPJIBIX TEJI.

OmnpeneneHue JaBJIeHUS BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbITEI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JAyXa OT €ro
00bEMa 1 HArPEeBAHUS WA OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIePaTyPhI.

HaOmronenne w3MeHEHHST BHYTPEHHEH OSHEpPruyd Tejla B pe3ysbTaTe
TEeIJIonepeayr U padOThl BHEITHUX CHJI.

HccnenoBanne SBICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW W
ropsiueu BOJIBI.

OnpeneneHue  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEIMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OnpeneneHue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHne OTHOCUTEIBLHOM BIaKHOCTH BO3/1yXa.

Onpenenenue yAeabHOW TEMIOTHI MIABICHUS JbJA.

DJIeKTPpUYeCKHe U MATHUTHBIE SIBJICHMS.

Onextpuzauus Teda. J[Ba poxa 3JIEKTpUYECKHX 3apsiaoB. B3aumonericTBue
3apsoKeHHbIX Tel. 3akoH KyioHa (3aBUCMMOCTb CWJIBI  B3aWMOJAEHUCTBUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]TY TEIaMM).

Onextpuyeckoe none. Hanpspk€HHOCTh anextpuyeckoro mons. IIpuHnun
CYNEPIIO3HULIMH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUM 3apsil.
Crpoenne aroma. IIpoBOogHMKM W AMBJIEKTPUKH. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOIO TOKa. JIEHCTBUS DIIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUIAKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HaIpSKEHUE.
ConpoTuBIIeHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIIECHUE BellecTBA. 3akoH Oma
Uit ydactka nenu. [locimegoBaTenbHOE M MAapajuIeNIbBHOE — COCIUHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna.
DNeKTpUYEeCKre EeNU U MOTPEeOUTeNn dEKTpruuecKoi suepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

IlocTosiHHBIE ~ MarHUTHL.  B3anMoAeicTBHME  IOCTOSIHHBIX ~ MAarHUTOB.
MarnuTHoe 1osie. MarauTHoe noJie 3eMJId U €ro 3Ha4eHHe JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€MICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
OJIIEKTPOABUIATENb IOCTOSHHOTO TOKA. [Crnosib30BaHME JJIEKTPOJBHUraTeiIc B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABieHne 3MeKTpOMArHuTHON HHAyKuuu. [IpaBumno Jlenna.
DnexTporeHeparop. CriocoObl  TOJIy4eHHUS ~ DJJCKTPUUYECKOH  DHEPIHH.
DNEeKTPOCTAaHIMU Ha BO30OHOBIISIEMBIX HICTOUHUKAX YHEPTHUH.

Jlemoncmpayuu.

DJIeKTpU3a1us TEJl.
JIBa pona 3JIEKTPUYECKHX 3apsA0B U B3aUMOJCHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO U JEHUCTBUE MIEKTPOCKOIIA.
OnekTpocTaTu4ecKas UHIYKIUS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopnenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B JKUJKOCTH.
. 'a3oBBI1 pa3psn.
. I3MepeHne Cuitbl TOKa aMIepMETPOM.
. I3MepeHne 21eKTPUIECKOT0 HaIPSHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH CONpOTUBIICHUMN.
. B3aumMozelicTBrE OCTOSHHBIX MArHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3I€JICHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ 1oJje ToKa. DJIeKTPOMAarHurT.

JleiicTBrE MarHUTHOTO MOJISE HA POBOJIHUK C TOKOM.

DNEeKTPOABUTaTENb IOCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHU.

OneiTel @apases.

3aBUCHUMOCTh HAIpPABJICHUS WHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUS.

DneKTpOoreHepaTop NOCTOSIHHOIO TOKa.

Jlabopamopuwie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMHN TEl WHAYKIHEH W TpHU
CONPUKOCHOBEHHH.

HccnenoBanre AEMCTBUSL DSIEKTPUYECKOTO TMOJS Ha TMPOBOJHHUKU U
JABJIEKTPUKHU.

COopka 1 mpoBepka pabOThI IEKTPUIECKOMN TIENH TTOCTOSTHHOTO TOKA.
N3mepenure u peryJupoBaHue CUJIbl TOKA.

N3mepenue u peryanpoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4Yepe3 PEe3UcTop, OT
COIIPOTHUBJICHUS PE3UCTOPA U HAMPSIKEHUST HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD AIEKTPUYECKOTO
CONPOTHUBIICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOLIAAU IONEPEYHOTO
CEUYEeHMS U MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUW MpPU  TOCIEI0BATEIHHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia [ CWIbl TOKa MNPU MNapaJIEILHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
OnpeneneHue MOUIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CUJIbI TOKA, UAYIIETO YEPe3 JIAMIIOYKY, OT
HAPSDKEHUS HA HEW.

Onpenenenue KII/] HarpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJs MOCTOSIHHBIX ~MAarHUTOB TMpU  HUX
00bEIMHEHNH U PA3CICHUH.

HccnenoBanue nedcTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITEL, JI€MOHCTPUPYIOIIHME 3aBHCUMOCTb CHJIBI  B3aUMOJECHCTBHUS
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KaTyIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JI HA ITIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE PabOThI AIEKTPOIBUTATES.

20. U3mepenne KIIJ1 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
UCCJICIOBAHNE W3MCHECHMI 3HAYCHUS M HAIPABICHHUS HHAYKIMOHHOIO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJCHUSA.

Mexannueckoe nBWKeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBrkeHue. HepaBHoMepHoe npsMonuHenHoe aBuwxkeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTb TeJla TP HEPABHOMEPHOM JBHKCHUHU.

VYckopenue. PaBHOyckopeHHOe TMpsiMOsMHEHOe aBmxkeHue. CBoOomHOe
najgenue. OnbIThl ['anumes.

PaBHoMepHOe nBmkeHHE MO OKpyx)HOcTU. [leprog m wacrota obpaieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0oH HbptoTroHa. Bropo#t 3akon HeroTtoHa. Tpertuii 3akon HeroToHa.
[IpyHLIMT Cynepno3uInn CHJL

Cuna ynpyroctu. 3akoH ['yka. Criia TpeHHs: cujla TPEHUS CKOJIbKEHHUS, CUIIa
TPEHUS NIOKOS, IPyTUe BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBumxeHnune mianeT BOKpyr Connua. IlepBas kocmuueckasi CKOpPOCTb.
HeBecomocCTh U neperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynbe tena. IsmeHenne mMmiynbca. UMmysabc cuiibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora U MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTOCTH,
Tperust. CBsa3b dHEpruu u padbotel. [loTeHunanpHast SHEPTUs Tena, MOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus ckatou npyxunel. Kunernueckas
sHeprus. Teopema 0 KHHETUYECKON SHEPruu. 3aKOH COXPAHEHUS MEXAHMYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaOnroneHue MEXaHMYECKOro JBH)KEHHS T€Ja OTHOCUTEIBHO PAa3HbIX TENl

OTCYETA.
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8.
9.

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

CpaBHEHHME TyTe W TPAEKTOPUM [BHIKEHHS OJHOTO M TOTO K€ Tela
OTHOCHUTEJILHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanue npu3HaKoOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabGmronenue nBM>KEHUS Tella MO0 OKPYKHOCTH.

Habnronenue MexaHM4eCcKuX SIBJICHUH, MPOMCXOAAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM M  YCKOPEHHOM  JBHKECHUH
OTHOCUTEIBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOpPEHHUs Tela OT Macchl Tejla W JACHCTBYIOIIEH Ha HEro
CHJIBL.

Habnronenue paBeHCcTBa CUJI IPU B3aUMOICHCTBUM TEJL.

M3meHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.

[lepenaua ummnynbca Npu B3auMOICHCTBUY TEll.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEll.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habntonenue peakTHBHOTO JIBHXKEHUSI.

CoxpaHeHrne MEXaHUYECKOM PHEPTUHU MTPU CBOOOIHOM IaJICHHUU.
CoxpaHeHHne MEXaHUYECKON SHEPTUHU NP ABUKEHUU Teja MoJ AeHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JadbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IAPHUKA WITH TEIICHKKH.

OmnpeneneHrue cpeAHE CKOPOCTH CKOJIBKEHUS OpyCcKa WIIM JIBHDKEHUS
IIapyKa MO HAKJIOHHOM TUIOCKOCTH.

Onpenenenre yCKOpPeHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JBIDKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT  CHIIBI
HOPMAJILHOTO JaBJICHHUSI.

Omnpenenenne kodhduIreHTa TPEHNUS CKOTBKEHUS.

Omnpenenenue KECTKOCTU TPy KHHBI.

Omnpenenenre pabOThI CUIIBI TPEHHUS MPU PAaBHOMEPHOM JIBMIKCHHHU Tela
110 TOPU30HTAILHOM MOBEPXHOCTH.



10. Onpenenenue pabOThl CUJIBI  YOPYrOCTH TMpHU TNOABEME TIpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TOJBUKHOTO OJIOKOB.
11. 3yueHue 3aKkoHa COXpPAHEHMS SHEPTUU.
Mexanuveckue KoJie0aHUs U BOJHBI.

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUM: IEPHUO/I,
4acToTa, aMIUINTYa. MaTeMaTHudecKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenne
SHEPrUH MPHU KOJICOATETFHOM JBUKEHHUH.

3aryxatomue — kosneOanus.  BwiHyxkaeHHble — KojieOaHus.  Pe3oHaHc.
Mexannueckue BOJHBIL. (CBoOMCTBAa MeXaHHYECKMX BOJH. [IpomonbHbie H
NONepeyYHble BOJHBL. [[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUs.
MexaHudecKkre BOJIHBI B TBEPJOM TeJle, CEICMUYECKHE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHdpa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenwe koneOaHWi TeEN IMOA AEHCTBHEM CHJIBI TSHKECTH W CHIIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpyza Ha HUTH U Ha TPY>KUHE.
HabGnronenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.
PacnipocTpanenuie npoaoabHBIX U ONEPEYHBIX BOIH (Ha MOJEIIN).
HaOnronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onvimel.
1. OmpegeneHre 4YacTOThl M IEpUOAa KOJEOAHMI MaTeMaTH4ecKoro
MasiTHUKA.

2. OmnpenerneHue 4aCTOTHI U IEpUOAa KOJIeOaHUH MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTHU Teproia KoueOaHUil MOABEIIEHHOTO K HUTU

rpy3a OT JJIUHbI HUTH.

4. VccnenoBaHue 3aBUCHMOCTH MEpUOIA KOIeOaHUN NPy KUHHOTO MasSTHUKA

OT Macchl Ipy3a.
5. IIpoBepka He3aBUCMMOCTH TepuoAa KojeOaHu# rpysa, MOJABEUICHHOIO K
HUTH, OT MacChl Ipy3a.
6. OmbIThI, JAEMOHCTPUPYIOIME 3aBUCHUMOCTb Mepuoja  KoJeOaHuil
NPYKUHHOTO MasiTHUKA OT MACChI IPy3a U )KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaCHHUS.
JIEKTPOMATHUTHOE 10JIe U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHuTHOE  ToJie.  OJEKTpOMAarHuTHble  BOJHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.
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OnexTpomarHuTHas npupoja csera. CKopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimul.

1. W3yueHue CBOWCTB SJEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMJIHHOTO

tenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  moxpenp  cBera.  Mcrounuku ~— cBera.  [IpsmonmHenHoe
pactnipoctpanHenue cBera. 3atMenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH IMpeaomieHus1 cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. lICMonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAX.

Jlmaza. Xom myweir B JnmH3e. Onrtuueckas cucrema (oroamnmapara,
MUKpOCKONa M Teneckona. ['ma3 kak omnrThueckas cuctema. biIn30opykKocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. OmnbiTel Hbiorona. CroxeHue
CIIEKTpaJIbHBIX LIBETOB. J{nucniepcus cBeTa.

Hemoncmpauyuu.

[IpsiMosMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenue n300paxkeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

OnTruyecKkuil CBETOBO/I.

Xon nyuyei B coOuparolei JInH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIIBIO JIMH3.

[Tpunuun aeiicTBus GoroanmapaTa, MUKPOCKOTA U TEJIECKOIIA.

10. Monens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6eoro cBera Mpu CI0KEHUU CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnemoBanue 3aBUCUMOCTH yIJla OTPaXXEHWs CBETOBOIO Jiyda OT yIJa
NaJICHUS.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJle.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJIOMIIEHUS CBETOBOTO JIy4ya OT yIJia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. llonmydeHnue n300pa>keHUM C MOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI COOMparoei
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETA B CIEKTP.

7. OnbIThl O BOCHPUSATHIO IIBETA MPEAMETOB IMpPHU UX HAONIOJACHHH 4Yepes
[[BETOBBIC (DUIIHTPBHI.

KBaHnToBbIE fiBJICHUS.

OneiTel Pe3epdopna v mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue v NoriomueHre cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. Hyknonnas wMopens aromHoro sapa. HMszoronmsl. PaagnoaxtuBHBIE
npespaiuenus. [lepuoa noxypacnaga aTOMHBIX sIIEp.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOTO M MAacCOBOIO YHCEIL
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenus siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX HW3JIIYYEHHW HA >KUBbIC
OpraHU3MBl.

Jlemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOMICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BogopoJa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus n3nydeHus: pUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HaOnroneHue CruIONIHBIX M JIMHEWYAThIX CIIEKTPOB U3JIy4YECHHUS.

2. HMccnenoBaHue TpPEKOB: MU3MEPEHHUE SHEPIMU YaCTULBI 10 TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. W3mepenue paanoakTuBHOTO (hoHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpUTENHEHO-0000IIAIOIMIUN MOYIIh MIPEAHA3HAYEH ISl CUCTEMATU3ALNU
U 0000mIeHHs  TPEIMETHOIO  COAEpKaHWsT W OMNbITa  JAESATEIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY MO (u3nuke i OoO0ydJarommxcs,
BBIOpABIINX ATOT YYEOHBIN MpPEIMET.

[Ipy “3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OeCcneunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHass IT'PaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIECHOBAHUS



SIBJICHUW TIPUPOJBI M TEXHUKH, OBJIAJICHUC YMCHHSIMH OOBSICHATH (DU3HUCCKHE
SIBJICHUS, TPUMEHSS TIOJIyYCHHBIC 3HAHWS, peliath 3a7add, B TOM YHCIC
KaueCTBEHHBIC M KCIICPUMEHTAIbHBIC.

[MpuHIMNHATBEHO ESTEILHOCTHBIA XapaKTep JaHHOTO pasjielia peau3yercs
3a Cu€T TOro, 4YTO OOYy4YalolIMecs BBINOJHAIOT 3aJaHus, B KOTOPBIX UM
npe/iaraeTcs:

Ha OCHOBE IIOJIyYCHHBIX 3HAHHWHA pacro3HaBaTh M HAYYHO OOBSICHATH
(u3nvecKue SBJICHUS B OKPYIKAIOIICH PUPOC U TIOBCEAHCBHOM KU3HU;

UCIIO0JIb30BaTh HAyYHBIC METO/IbI UCCICIOBAHMS (PU3NUYCCKUX SBJICHHUN, B TOM
YHCIIC JUIS IPOBEPKH TMITOTE3 M MOJYYCHHS TEOPETUICCKUX BBIBOJIOB;

OOBSACHATH HAyYHBIC OCHOBBI Han0OJIee BAKHBIX JOCTHKCHHIA COBPEMEHHBIX
TEXHOJIOTHI, HAIPUMEpP, MTPAKTUIESCKOTO HCIIOJIb30BAHUS PA3UYHBIX HCTOYHHUKOB
DHEPTUU Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHHS BCEX M3BECTHBIX BHJIOB
SHEPIHUH.

Kaxmgas w3 TeM JaHHOTO MOXYyJsS BKIIOYAeT OKCIEPHUMEHTAIbHOE
UCCIIeIOBaHNE 0000IIaonIero xapakrepa. MoOAyNb 3aBepIIacTCs MPOBEICHHEM
JTUArHOCTUYECKON U OIICHOYHOM paboThI 32 KypC OCHOBHOTO 00IIIeTr0 00pa3oBaHUsI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIETI'O OBPA3OBAHU A

N3yuyenue (u3MKu HA ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs HAMpPaBIEHO

Ha JOCTMKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pe3ynbrare u3yuenus (pU3MKA HA YPOBHE OCHOBHOTO 00I1Iero 0Opa3oBaHus

y oOyuatonierocs OyayT copMUpOBaHbI CIIEIYIONIUE JTUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHUS:

- IPOSIBJICHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(bU3nYeCcKoi HAYKH;

- LIEGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa;KIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTb K aKTUBHOMY y4YacCTHIO B 00CYKJI€HUHU OOIIECTBEHHO 3HAYNMBbIX U
ATHUYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JAOCTHUKCHUN
(1)5637197

- OCO3HAaHHME BAXXHOCTU MOPAJIBHO-ITUYECKUX INPHUHLMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITUE ACTETUYECKUX KAYeCTB (PU3NYECKOM HAyKH: €€ rapMOHHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HaHUE IEHHOCTH (U3MUYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HAHUS MHMPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEHMIIEH COCTABIIAIOLIEH
KYJbTYpBI;

- pa3BUTHE HAy4YHOM JHOOO03HATEIBHOCTH, MHTEpECa K MCCIEN0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0pPOBbS M  3MOLUMOHAJIBLHOIO
OJ1aromoJry4usi:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o00pa3a JKU3HU B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaXKHOCTM HpaBWJI O€30IIaCHOrO0 MOBEAECHUS Ha
TpPaHCIOPTE, Ha JIOPOTax, C AJNEKTPUUECKUM U TEIJIOBHIM OOOPYIOBAHHUEM B
JOMAIIHUX YCIIOBUAX;

- c(OopMUPOBAHHOCTh HaBbIKa pediekcuu, NpU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TAaKOTO )K€ IIpaBa y Ipyroro 4ejaoBeKa;

6) TPy10BOIr0 BOCTIMTAHMS:

- AKTMBHOE y4YaCTHE€ B PEIIECHUU MPAKTUYECKHX 3a1ady (B paMKax CEMBH,
0o0pa3oBaTENbHOM  OpraHW3allii, TOpoJia, Kpas) TEXHOJOTHYECKON U



COLIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIIMX B TOM 4HCIe U (U3HUECKHX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUCHHIO MPOQPECCHIA, CBA3AHHBIX C (DU3HUKOI;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHMEHTALUs HA NPUMEHEHUE (PU3NYECKUX 3HAHUW JUId pELICHUs 3ajad B
o0JacTh OKpY’Kalollel Ccpenbl, MJIAHUPOBAHUS IOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBUAN I OKPYKAIOIIEH CPEJIbI;

e - OCO3HaHME TIJI00AJBHOIO XapakTepa HKOJIOTMYECKHX IMpoOJIeM M IMyTed ux

peleHus;

e 8) amanTanuM K M3MEHSIOIUMCH YCJOBHAM COUMAJIBHON W NMPHPOIHOH
cpeabl:

e - MOTPEOHOCTh BO B3aUMOJCHCTBUU TMPU BBIMOJHEHUU HWCCICAOBAHUN U
IPOEKTOB (DM3MYECKON HAMpPaBICHHOCTHU, OTKPBITOCTb OIBITY M 3HAHUSAM
APYTHUX,

e - TIOBBIICHHE YPOBHSA CBOEM KOMIIETEHTHOCTH 4YE€pe3 MPAKTUUYECKYIO
NEATENIbHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ucie GOpMyIUpPOBAThH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e - OCO3HaHME AECPUIMUTOB COOCTBEHHBIX 3HAHMNA M KOMIIETEHTHOCTEN B 00JacTH
buzukwy;

e - IUIAHUPOBAHHE CBOETO PAa3BUTHS B TNPUOOPETEHUM HOBBIX (UBNUYECKUX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUN;

e - OIIEHKA CBOMX JCHUCTBMM C YYETOM BIMAHMSA Ha OKPYXAIOIIYIO Cpeny,
BO3MO>KHBIX INIOOABHBIX MOCIEACTBHIA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHss TporpaMMbl MO (M3MKE HA YPOBHE OCHOBHOTO
ob11ero oopa3zoBaHus y oOy4yaromierocs: OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATbHbIC YICOHBIC JEHCTBUSA,
KOMMYHUKATHUBHBIC  yHUBEpPCAJIbHBIC  Yy4eOHBIC  JCHCTBHUSA,  PETYJISATUBHBIC
YHHUBEpCaJbHbIC yUueOHbBIC TCHCTBHUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Ba3oBble Jjornyeckue AeiicTBHA:
e BBIBIATh W XapPaKTEPU30BATh CYIIECTBEHHBIC TMPU3HAKU OOBEKTOB
(ssBNIEHUN );



yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(DUKAIIUKM, OCHOBAHUS JIJIs
0000111eHUs 1 CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH Y MMPOTHBOPEYMS B pACCMAaTPUBAEMBIX (haKTax,
JAaHHBIX U HAOJTIOICHUSAX, OTHOCAIINXCS K (PU3UUESCKUM SIBICHUSM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIC CBS3M TMPH U3YYCHUU (PUINUECKUX
SIBJICHUM ¥ TPOIIECCOB, JIeTIaTh BHIBOJBI C UCIOJB30BAaHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3NYECKUX BEITMYHH;

CaMOCTOSITEJILHO BBIOMpAaTh CHOCOO0 pemieHus y4dyeOHOW ¢u3udYecKon
3amaun (CpaBHEHHWE HECKOJBKHMX BAapHAHTOB PEIICHHUs, BHIOOpP HamOomee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHEB).

Ba3oBbIe uccieaoBaTe/LCKHE TeHCTBUA:

UCTIOJIb30BATh BOMPOCHI KAK UCCIIE0BATEIbCKUI HMHCTPYMEHT ITO3HAHMS;
IPOBOJUTH TI0 CAMOCTOSITEIbHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢uznyecKuil SKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (DU3UUECKOTO
SIBJICHUS;

OLICHWBATh HAa NPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaIHIO,
MOJYYEHHYIO B X0JI€ UCCIIeIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATENBHO (HOpMYIHPOBaTH 00OOIIEHNS U BBIBOBI 110 pe3yIbTaTaM
IPOBEAEHHOTO HAOIIO/ICHUS, OIIBITA, UCCIICJOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKUX
IPOIIECCOB, a TAKXKE BBIABUIaTh MPEATOJIOKEHHUS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSAX M KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

MPUMEHSTh PA3INIHBIC METOJbI, HHCTPYMEHTHI U 3aIIPOCHI TIPHU TIOUCKE U
otbope wHGOPMAIMK WM AAaHHBIX C YYETOM MPEIIOKEHHON ydeOHOM
buznyecKoi 3a1a4u;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAIIHIO
pPa3TUYHBIX BUJOB M (JOPM MIPEACTABICHHS;

CaMOCTOSITEIbHO ~ BBIOMpATh ONTUMAIbHYIO (OpMy TpeACTaBICHUS
uHQOpMaAIIUU W WUTIOCTPUPOBATH peIIaeMble 3aadyd  HECIOKHBIMU
cXeMaMHu, IuarpaMMaMu, HHOHW rpaduKor U UX KOMOMHAIIMSAMHU.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

B X0J€ OOCYXIeHHs y4yeOHOro maTepuania, pe3ylbTaToB JabOpaTOpHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYXKIaeMOW TEMBI U
BBICKa3bIBaTh HJIEW, HAICJICHHBbIC Ha pElICHHE 3aJaud U TMOAJIepKaHHe
0J1aroKeaaTeIbHOCTH OOIIEHHS,

COIOCTABJISATh CBOM CYXIEHHS C CYXKICHUSAMU JAPYTUX YYaCTHHKOB
nuarnora, 0OHapyKUBATh Pa3INune M CXOACTBO ITO3UITHI;



BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;
nyOIMYHO TPEACTABISATh PE3YIbTAaThl BHIMOIHEHHOTO (PU3UUYECKOTO OMBITA
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

NOHMMAaTh W MCHOJb30BaTh  IMPEUMYILIECTBA  KOMAaHIHOM U
UHAMBUIYAJIbHON paOOThl TpPU PEIIEHUH KOHKPETHOW (QU3ndYecKon
npo0IieMBl;

NPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPIaHU30BbIBATh JIEHCTBHS
no €€ JOCTHKEHUIO: paclpefesiTb poiH, OOCYKIaThb IPOLECCHl HU
pe3yJIbTaThl COBMECTHON pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITNOJIHATH CBOIO 4acThb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HAINPABICHUIO M KOOPAWUHHUPYS CBOU JACHCTBUSA C JAPYTHMMH
YWIEHAMHU KOMaHbL;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJaja B OOLIMM NPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIBHO CPOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIC YHHBeEpCaJbHbIe y4eOHbIEe 1eHCTBUS

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYAIHsX, TPEOYIOUINX
JUIs pelieHns (pU3NUECKUX 3HaAHUI;

OPUEHTHPOBATbCS B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pELICHUH
(MHOUMBUYaJIbHOE, NMPUHATHE PEIICHUS B IpyNIe, NPUHATHE pELICHUN
IpYyIIION);

CaMOCTOSITENIbHO COCTaBIISATh AITOPUTM pellIeHUs] (PU3NUECKON 3a1aul WIH
IUIAHAa MCCJIEJOBAHUSA C Y4YETOM MMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh MpeJiaracMble BApUAHThI PEIICHUN;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJIL, MOIUOHAJIbHBbIN HHTE/LJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYallMu U peAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATh MPUYMHBI  JTOCTMOKEHHUS  (HEJOCTHXKEHHUS) pe3yJbTaToB
NEesATEeIbHOCTH, JaBaTh OIIEHKY MIPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JAESATEIBLHOCTh (B TOM YHCIIE€ B XOJ BBIIOJIHEHUS
(GU3MYEeCKOTO WCCIACAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEIBCTB, W3MEHUBIIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3ZHUKIINX TPYIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa L[EIN U YCIOBUSIM;

CTaBUTH ce0S HA MECTO JIPYroro 4YeJIOBEeKa B XOJE CIOopa WU JUCKYCCUU
Ha HayYHYIO TEMY, TOHUMATh MOTHUBbI, HAMEPEHUS U JIOTUKY APYIroro;
IPU3HABaTh CBOE MPaBO Ha OMIMOKY MPU pelIeHUuU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATBI

K xonIy 00yuenus B 7 KJacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMECHHUIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XMUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIOTEe3a, €AUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEpHOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJMHEHHOE), TPACKTOpHUsA, PaBHOACHCTBYIOIIAS
cuna, gedopmanus  (ympyras, — IUlacTH4YecKas),  HEBECOMOCTb,
COOOIIArOITHECs COCY/IbI;

paznuyath sBiaeHUs (AudQy3us, TEMIOBOE IBIKCHHE YACTHUI] BEIIECTBA,
paBHOMEpPHOE  JBW)KCHHE, HEPAaBHOMEPHOE JABWKEHUE, WHEPIUS,
B3aHMOJEUCTBUE TEJI, PABHOBECUE TBEPIABIX TEN C 3aKPEIUVIEHHOW OCHIO
BpalleHus, IMepenaya JJaBiCHUS TBEPABIMU TeJIaMH, >KUAKOCTSIMHU U
razamy, arMocdepHoe JaBlieHWe, IUIaBaHUE Tejl, MpeBpalIeHUs
MEXaHUYECKON SHEPTruM) MO OIMUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPHUPYIONTUX TaHHOE (PU3UIECKOE SIBJICHUE;
pacno3HaBaTh MPOSIBJIEHUE U3YYEHHBIX (U3MYECKUX  SBJICHUA B
OKpY’>KalollleM MHpe, B TOM uHcle (u3nyeckue SBICHHUS B TPHUPOJE:
IpPUMEPBI JABUKEHHUS C Pa3MYHBIMU CKOPOCTSIMH B >KMBOW U HEXKUBOU
npupoje, JACUCTBUE CHUJIBI TPEHUS B TPUPOJE U TEXHUKE, BIIHSHUE
aTMOC(EPHOTO JTaBJICHUS HA >KMBOW OpraHW3M, IJIABAaHUE PhIO, phIUaru B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/layy B yueOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3HUUECKUX SBJICHUIA;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKHUE SBICHUS, UCIIONB3YS
dbu3ndeckue BETWYWHBI (Macca, O00BEM, TUIOTHOCTH BEIIECTBA, BpEMs,
yTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CHUJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
Telna, CWia TpEeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAS] CUJIa, MEXaHWYECKass paboTa, MOIIHOCTh, MJIEYO CHIIBI,
MOMEHT CWJIbl, KOXD(HUIMEHT TOJE3HOTO JEHUCTBHUSI MEXaHH3MOB,
KMHETHYECKasT W TOTCHIMAIbHASI SHEPTUs), MPU OMHCAHUHM MPABUIHHO
TPaKTOBaTh  (U3MYECKUH  CMBICT  HWCIOJB3YEeMBIX  BEJIMYMH, HX
0003HaYEHUS U EIUHUIIBI (U3NYECKUX BEIMYMH, HAXOIUTh (HOPMYIIbI,
CBS3BIBAIOIIME JTAHHYIO (PU3MYECKYIO BETUYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTD TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS M MPOIIECCHI,
UCIIOJIB3Ys TIpaBUJia CJIOKEHMS CUJI (BAOJb OJHOU MpsMOit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pblyara (0yoka),



«30JI0TOE€ TPaBUJIO» MEXAHHMKH, 3aKOH COXPAHEHUS MEXaHHYECKOU
HEPruH, NpPU O3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aMKChIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3MUECKUE SIBIEHMS, IPOLIECCH U CBOWCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OObACHEHUE u3 1-2
JIOTHYECKHX ILIAaroB ¢ OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B -2 JEHCTBHs, MCHOJB3Yys 3aKOHBI H
(opMyibl, CBsI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHaIU3a
yCIIOBUS 33/1a4 3aIIUCBHIBATh KPATKOE yCIOBHUE, MOJACTABIATh (PU3NUECKHE
BEJIMYMHBI B ()OPMYNBI U MPOBOAMUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PEIICHUs 3a/1ay, OLlEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3UUECKOI BETUYNHBI;

pacmo3HaBaTh MPOOJEMBbl, KOTOpPbIE MOXHO PEUIUTh MpPU MOMOIIH
(bu3nYECKUX METOAOB, B OTUCAHUH MCCIIEIOBAaHUS BBIICTSATH IPOBEPSIEMOE
NpEeAnojoKeHue  (rumoresy),  pa3nuyatb W UHTEPHPETUPOBATH
IOJIyYEHHBIM pe3y/ibTaT, HAXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI 110 €70 PE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SBICHUNA WK
buznyeckux CBOICTB TeN: dbopMynupoBaTh IIPOBEPSIEMbBIE
IPEIO0JIOKEHNS, COOMPaTh YCTAHOBKY U3 MIPEAJIOKEHHOI0 000pYy10BaHMs,
3aMKChIBATh X0/ ONbITA U POPMYIUPOBATH BBIBOJBL;

BBIIIOJIHATh MNPsAMBIE H3MEPEHMS PACCTOSHHS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJOTOBBIX U
mupOBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUsS MPUOOPOB C Yy4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOANUTDH MCCIIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYMHBI OT
JIpPYrol € HCIOJb30BAHHEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBWXKYLIErOoCs TeJla OT BPEMEHW JIBHJKCHHS Tela, CHJIbI
TPEHUsI CKOJIBLKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEN, CUIIBI
YIOPYTrOCTH OT YAJMHEHUS NPYKUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00BbEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCHUMOCTH
OT IUIOTHOCTHU TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUN
IJIaBaHus TeJ, YCIOBUW paBHOBECHsI pblyara v OJIOKOB), y4acTBOBATH B
IUIAHUPOBAHUM  YYEOHOrO UCCJENIOBaHMS, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEAys NPENJIOKEHHOMY IUIaHy, (UKCHpoBaTh
pe3yabTaThl MOTYYEHHOM 3aBUCUMOCTH (DU3HUECKUX BEJIMYMH B BUJC



NPEIJIOKEHHBIX TaOMUI] U TpadHKOB, AENaTh BHIBOJABI MO pe3yibTaTaM
UCCIIEIOBAHMUS,;

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPIOTO Tena, CUja TPEHHUS CKOJIBXKCHUS,
JaBJICHHE  BO3/AyXa, BBITAJIKUBAIONIAs CHJIA, JICHCTBYyIOIIas  Ha
HOTpYXKEHHOE B KHUAKOCTh TeNO, KO3(PPUIMEHT MOJe3HOro AeHCTBUA
IOPOCTBIX MEXaHU3MOB), CIEAysd NPEJIOKEHHOW HWHCTPYKUUU: TpU
BBITIOJTHEHUH HW3MEPEHUI CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIUUCIISATH 3HAUCHNE NICKOMOMW BEJIMUMHBI,

coOIrOAaTh MpaBuila TEXHUKN 0€30MacHOCTH Tpu paboTe ¢ 1abopaTOPHBIM
obopynoBaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, IMHAMOMETp, COOOIIAIIMUEecs COCyabl, OapoMmerp,
phIYar, MOABMKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TIOCKOCTH;
XapaKTepu30BaTh MPUHIUIBI JACWCTBUA U3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HX OMHCAHHUA (B TOM YHUCIE:
NOJUINITHUKY, YCTPOMCTBO BOJOIMPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEP, TIOPIITHEBOW HACOC, apEOMETP), UCTIOIB3YsI 3HAHUS
0 cBOMCTBax (U3NYECKUX SIBJICHUU W HEOOXOMUMBIC (PH3UIECCKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpPUMEPax)
MPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
JKU3HU JJIs1 oOecrieueHrsi 6€30IacHOCTU MPpU oOpalleHuy ¢ npudopaMu U
TEXHHUYECKUMHU yCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOICHUSI
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaloIlel cpee;

OCYHIECTBIISATh OTOOp MCTOYHHMKOB wuH(opMmanmu B HHTepHere B
COOTBETCTBUH C 33J]JaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOITIXCS
3HAHUA ¥ TYyTéM CpPaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJEIATH
uHpOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBONM WM MOMKET OBITH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
auTepatypy  (QU3MYEecKoro coiepXKaHWs, CIPaBOYHBIE MaTEepHAIIbI,
pecypcel cetu MHTEepHET, BiageTh NpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/aBaTh COOCTBEHHBIE KpPAaTKHE MUCHbMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpMANUU (PU3UIECKOTO COACPKAHHS, B TOM
qrciie MyOMUYHO JeNaTh KpaTKHe COOOIIEHUS O pe3ysbTaTax IMPOCKTOB
WM Y4eOHBIX HWCCIEAOBaHWN, TpPH D3TOM TPaMOTHO HCIIOJIb30BATh



U3YYCHHBI TOHATHUMHBIA ammapar Kypca (U3MKH, CONPOBOXKIATH
BBICTYIUUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAHUI pachpeneniTh
00s13aHHOCTH B TpYIIE B COOTBETCTBUU C IOCTaBICHHBIMHU 3a/jayami,
CICIWTHh 3a BBINOJIHCHUEM IIJIaHA JCHCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTh  TPYNIbl,  BHICTPAaUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHUIN:

UCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJICKYJI, arPEeTaTHbIC COCTOSHUS BEIIECTBA, KPUCTAJUTMUECKHUE U
amop(HBIC TeENa, HACHIIIEHHBIM W HEHACHIIEHHBIM mMap, BIAXHOCTH
BO3/lyXa, TEeMIIEparypa, BHYTPEHHSISI SHEPIUsi, TEIUIOBOM JIBUTaTeb,
AJIIEMEHTAPHBIN AJIEKTPUUECKHUU 3apsijl, FIEKTPUUECKOE o€, MPOBOIHUKU
U IUDJICKTPUKH, IIOCTOSTHHBIN 3JIEKTPUIECKUN TOK, MATHUTHOE TIOJIC;
pasznuyaTh SBJICHHS (TEIUIOBOE pACIIMpPEHUE W CHKATHeE, TEeIulonepeaaya,
TEIJIOBOE€ PaBHOBECHE, CMAYMBAHUE, KANWUISPHBIE SIBJICHUS, HCTIAPCHUE,
KOHJIEHCAIMsl, IUIABJIEHHWEe, KpHUCTaJUIM3auus (OTBEpJEeBaHUE), KHUIICHUE,
TerJIonepeaaya (TEeTIONpPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHUE),
ANIEKTPU3AIUS TEJ, B3aMMOJICHCTBUE 3apSAI0B, NEHCTBUS AIEKTPUUIECCKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JECHUCTBUE
MarHUTHOTO TOJSl Ha TPOBOJIHUK C TOKOM, AJIEKTPOMArHUTHAS MHAYKIIHUS)
0 ONHCAHUI0 HUX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIbITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacmo3HaBaTh TPOSBJICHWE W3YYEHHBIX (U3WUECKUX SBIEHUNW B
OKpY)KaloIeM MHpEe, B TOM 4YHCIe (u3nyeckue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWUIIpHBIE SBIEHUS B MPHUPOJE,
KpUCTaUIbl B TMpupojae, u3inydeHue CoiHua, 3amep3aHue BOJIOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPUUECKUE
SBJICHUSI B aTMocdepe, IJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid TOJIFOCOB, POJIb MATHUTHOTO TOJIS JUISl JKU3HU Ha
3emuiie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUH;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKHUE SBICHUS, UCIIONB3YS
bu3nyeckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHsSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJieJbHAsg TEIJIOEMKOCTh BEIECTBA, YyJAENbHAas TeruioTa
IUIaBJICHUS, YJleNbHAs TeIIoTa NapooOpa3oBaHUs, ylelbHas TEIioTa
CrOopaHus TOIUIMBA, KO3(PQPHUIIMEHT TOJIE3HOTO JEUCTBUS TEIJIOBOM



MAIlIMHBI, OTHOCHUTEIBHAS BIIAXKHOCTH BO3/1YyXa, JJICKTPUUECKHHN 3aps,
CWJIa TOKA, JJIEKTPUYECKOE HAMNPSIKECHHE, CONPOTUBICHUE NPOBOJHUKA,
yIeIbHOE  COMpPOTHBICHHWE  BellecTBa, paboTa W MOIIHOCTh
ANIEKTPUYECKOTO  TOKAa), MpPH  ONHCAHUM MPaBUIBHO  TPAKTOBATh
(buU3MYECKU CMBICH MCIOJIb3YeMbIX BEJIMYUH, 0003HAUEHHUS U €IUHUIIbI
bU3NYeCKUX BEJIMYMH, HAXOAUTHh (OPMYJIBI, CBS3BIBAIONINE JTAHHYIO
GU3NYECKYI0 BEJIMYMHY C JAPYTHMH BEIWYWHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYMH;

XapaKTepu3oBaTh CBOWCTBA T, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE IOJIOKEHUS MOJEKYISIPHO-KHHETUUYECKONM TEOpUHU
CTPOCHUSI BEIIECTBA, MPUHIIMI CYNEPHO3UIIMHU T0JIeH (HA KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa /171 yJacTKa LEeNu, 3aKOH
Jxoymsa—JleHnia, 3aKOH COXpAaHEHWs DOSHEPrud, IIpA ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA M 3alKChIBaTh €r0 MaTEMaTUYECKOe
BBIPAKECHUE;

OOBACHITh (DM3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCJIE W B
KOHTEKCTE CHUTyallMid MPaKTUKOOPUEHTUPOBAHHOTO XapaKTEpa: BBISBISITH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JOTHYECKUX
iaroB ¢ omnopoi Ha 1-2 U3y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBJICHUH,
(bU3MYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a7auyd B 2—3 JCHCTBUS, HCMOJB3Yysl 3aKOHBI U
dbopMyIbl, CBs3bIBAIONIME (PU3WYECKHE BEIUYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBHUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBIOUpATh 3aKOHBI U (OPMYIIbI,
HEoOXoauMbIe JUIsi €€ pelieHUs, NPOBOJAUThL PACUETHl M CPABHHUBATH
MOJIYYCHHOE 3HaUCHHUE (PU3NYECKON BETUYMHBI C U3BECTHBIMH JTAHHBIMU;
pacno3HaBaThb NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(bU3MYECKUX METOJ0OB, HCIOJb3Yysl OMUCAHUE HCCIENOBAHUSA, BBIACISAThH
IPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh MPABUJIBHOCTh IOPSJIKA
IIPOBEICHUS UCCIIEIOBAHUSA, JIEJIATh BHIBOJIBI,

MPOBOJUTH OMBITHI MO HAOMIONCHHWIO (U3WYECKUX SBJICHUA WU
(bu3HYecKuX CBOMCTB Tel (KanWUIPHBIC SIBJICHUS, 3aBUCUMOCTb J1aBJICHHUS
BO3/lyXa OT ero o0bEMa, TeMIEPaTypbl, CKOPOCTHU IMPOIIEcCa OCThIBAHUS U
HarpeBaHusi MPU H3IYYECHHH OT IIBETa H3IyYarome (MorIonaroiei)
ITIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOABI OT TEMIIEPATYPbl KUJIKOCTH U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alrs TEI U B3aWUMOJECHCTBUE
AIEKTPUYECKUX 3apsijoB, B3aUMOJICCTBHE IIOCTOSHHBIX MArHUTOB,
BU3yaJIM3allisl MArHUTHBIX IIOJIEM ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHUTHOI'O TOJISI HAa MPOBOJAHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa,



CBOMCTBAa DJEKTPOABUTATENSI TOCTOSHHOTO TOKa): (OpPMYIUpOBaTh
MIPOBEPSEMbIC MPEOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHMs, OMIMCHIBATH XOJ1 OMBITA U (DOPMYIUPOBATH BHIBOIHI;
BBITIOJHATh  NOPSIMbIE  WM3MEPEHUSA  TEMIIEPATypbl,  OTHOCUTEIBbHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAINPSHKEHHS C UCIOJIb30BaHUEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (DU3UYCCKUX BEIMYMUH, CPAaBHUBATH
PE3YNBTAaThl U3BMEPECHUMN C YIETOM 33JJaHHON aOCOIIOTHOM MOTPEIIHOCTH;
IPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKOW BEJIMUYUHBI OT
JIpYro C  UCIHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONIPOTHUBJIEHUS MPOBOJHUKA OT €ro JJIMHBI, IUIOIAJHA TOIEPEYHOrO
CEUCHMS U YAEIBbHOTO CONMPOTHUBJIEHUS BEUIECTBA MPOBOJIHUKA, CHIIBI TOKA,
UIYyLIEro 4Yepe3 MNPOBOJHUK, OT HANPSKEHUS HA NPOBOJHUKE,
UCCIICOBAHUE IIOCHEAOBATEIBHOIO M  MAPAJUIEIBHOTO  COEAUHEHUN
IPOBOJHUKOB): IJIAHUPOBATh MCCIIEJOBAaHUE, COOUpaTh YCTAaHOBKY U
BBHITIOJIHATh M3MEPEHUsI, CICAys NPENJIOKCHHOMY IUIaHy, (DUKCHpOBaTh
pEe3yNbTaThl TIOJYYCHHOW 3aBHCHUMOCTH B BHUIE TaOMUIl W TpapuKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTAaTaM MCCIIEI0BAHUS,

IPOBOJUTh KOCBEHHbIE HW3MEpPEHUs] (PU3NYECKHX BEIUYUH (yAeibHas
TEMJIOEMKOCTh  BEIIECTBAa, COMNPOTUBIEHUE TMPOBOJHMKA, paboTa U
MOIITHOCTh JJIGKTPUYECKOTO TOKA): TJIAHUPOBATh W3MEPEHHs, COOUpaTh
DKCIIEPUMEHTAJIBHYI0 YCTAHOBKY, CIEIys MPEIIOKECHHON UHCTPYKIMHU, U
BBIYUCJIISATh 3HAYEHUE BEJINYNHBIL;

coOJro/1aTh MpaBuiia TEXHUKKU 0€30MaCHOCTH MPpHU padoTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM;

XapaKTEepPU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX oOmucaHus (B TOM YHCIIE:
CHUCTEMa OTOIUIEHHS JJOMOB, THTPOMETp, MapoBasi TypOWHA, aMmIepMeTp,
BOJIBTMETP, CUETUHMK DJIEKTPUUYECKOW IHEPTUM, DJIEKTPOOCBETUTEIIbHBIC
pUOOPHI, HATPEBATEIBHBIC IEKTPONPUOOPHI (MIPUMEPHI), ITCKTPUICCKUE
MPEAOXPAHUTEIIN, IIEKTPOMATHUT, 3JIEKTPOJIBUTATENh TOCTOSIHHOTO TOKA),
UCITIOJIb3Yysl 3HAHUS O CBOWCTBAX (PU3MUECKUX SBICHUNW U HEOOXOIUMBIE
dbuznyeckre 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTEIbHBIC
npuboOpel O CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUJIKOCTHBIN
TEPMOMETP, TEPMOC, IMCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
LEINEN C MOCIEA0BATEIbHBIM U MAPAJUIEIbHBIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIoBHbIE 0003HAYEHUS DIIEMEHTOB JIEKTPUUYECKUX 1IeTIEH;



NPUBOAWTH  TMpUMEPHl  (HAXOAWTh HWHPOpPMAIMIO O  I[pUMEpax)
NPaKTUYECKOTO WCIOIb30BaHUS (U3NYECKHX 3HAHUA B ITOBCEIHEBHOM
XKU3HU U1 obecrieueHus: 0€30MacHOCTH MPHU OOpaIllEeHUH C Mpudopamu u
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHECHHS 3IO0POBbS U COOIIOIACHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHHS B OKPYIKAIOIIEH Cpe/Ie;

OCYIIECTBIIATh TOUCK HWHPOpManuu (U3NYECKOTO COJCpPKAHUSA B
HHTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAaHUH W MyTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIICIATH  WMH(GOpMAIMIO, KOTOpas
SIBIISIETCS] IPOTUBOPEUYMBON MM MOXKET OBITh HETOCTOBEPHOI;
UCTIOJIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUH HAyYHO-TIOMYJISIPHYIO
auTeparypy  (pU3MYECKOro - CoAepiKaHUs, CIPABOYHBIE MaTEpUAbI,
pecypchl cetn VIHTEpHET, BIaAeTh MpuéMaMi KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpazoBaHus HHGOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co31aBaTh COOCTBEHHBIC NMHUCHMEHHBICE M KpaTKHE YCTHBIE COOOIIEHMUS,
0000mIasi wHOpMAIMIO W3 HECKOJbKUX MCTOYHUKOB (HHU3UYECKOTO
COJCpXaHHUsA, B TOM YHCIE MyOIMYHO TIPEACTABISATh PE3YJIbTAThI
POCKTHON HIIM MCCIIEOBATEIBCKON NESATEITbHOCTH, TIPU 3TOM T'PAMOTHO
UCIIOJB30BaTh M3YYCHHBIM TMMOHATUHHBIN anmaparT Kypca (GU3HKH,
COTIPOBOXKIATH BBICTYIIJICHHUE MPE3CHTAIIUCH;

IpY BBHIMOJIHEHUH YYEOHBIX MPOEKTOB W UCCIEHOBAHHMNA (HU3HUYESCKHIX
IPOIIECCOB paclpeneisiTb OO0S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MIOCTaBJICHHBIMU 33JJa4aMHM, CJICIUTh 32 BBIMOJTHCHUEM IUIaHA JCHCTBUHA U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSITEIIbHOCTH TPYIIIIBI, BRICTPaNBaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
IPOSIBJISISI TOTOBHOCTH pa3pemarb KOH(QIUKTHI.

K xonIy 00yueHus B 9 kjacce rmpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIIOJB30BaTh IMOHATHS: CHCTeMa OTcuéra, MaTepualbHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHS, Aedopmarius
(ympyrasi, MjacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, LHEHTP TKECTH, aOCOJIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TEJla, PABHOBECUE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, MH(pa3ByK M yJIbTPa3ByK, 3IEKTPOMAarHUTHbIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTD,
CHEKTPHl UCITyCKAHUS U TOTJIONIEHUs, aib(a, OeTa- U raMMa-u3IydeHHUs,
U30TOIIBI, SIICPHAS DHEPIETHKA;

pa3nuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE HPSMOJIMHEWHOE [BHKEHUE, CBOOOJHOE
NaJIEeHUE TEJ, PABHOMEPHOE JIBHXKEHHE M0 OKPY>KHOCTH, B3aUMOJIECHCTBUE



TEJ, PEaKTUBHOE ABM)XECHHE, KOJeOaTeIbHOE NBIKEHUE (3aTyxaloliue H
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBHKCHHE, OTPAKECHHE
3ByKa, NPSIMOJIMHEMHOE paclIpOCTPAHEHUE, OTPAKEHHE U IMPEIOMIICHUE
CBETa, MI0JIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHHE OEI0r0 CBETa B
CHEKTP U CJOXKEHHE CHEKTPaJIbHbIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) 0 ONMCAHUIO UX XapaKTEPHBIX CBOKWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaThb IPOSIBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUN B
OKpy)XarolieM Mupe (B TOM uucie (U3NYECKUE SIBICHUS B IPUPOLE:
IOPUIUBBI U OTIUBBI, BHKEHUE Tu1aHeT COTHEUHOM CUCTEMBbI, PEAKTUBHOE
JIBUKCHHE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHHUE, CEUCMUYECKUE BOJIHBIL, I[yHaMH, 3XO0, I[BETa TeJ,
ONTUYECKUE SBJIECHUSI B NPUPOAE, OMOJOTMYECKOE AEMCTBHE BHUIUMOTO,
yIbTPapUOIETOBOTO M PEHTICHOBCKOTO H3JIY4YEHHH, €CTeCTBEHHBIH
pasvoaKkTUBHBIN (POH, KOCMHYECKHE Jy4YHd, PaJHOaKTHUBHOE H3Iy4YCHHE
OPUPOJHBIX MMHEPAJIOB, JCHCTBUE pPAJMOAKTUBHBIX H3IIyY€HUH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACNSTh CYUIECTBEHHbIE CBOMCTBa (IPHU3HAKH) (PU3NYECKUX
SIBIICHU;

OTMHCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (U3UYECKUE SBJICHHS, UCIIONIb3YS
(¢u3znueckue BENWYMHBI (CpEeOHSsE M MIHOBEHHas CKOPOCTh Tela IIpH
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, NEpEeMElIeHUE, IMyTh, YIJOBas
CKOpOCTb, CHJIa TPEHHUS, CUja YIPYIOCTH, CHJIa TSKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJEHUs, BEC Tela, HMMIYJbC TeJld, HMILYJIbC CHJIbI,
MexaHu4yeckas paboTa M MOIIHOCTb, NOTEHLHUAlbHAas SHEPrusl Teja,
MOJHITOrO0 HaJl TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUs CHKATOU
NPYXUHBI, KHHETUYECKash DSHEPrus, IMOJHAsS MEXaHWYecKas JHEprus,
NEepUOJ U YacTOTa KojeOaHuH, IMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEJIOMIICHUS CPEAbl), IPU OMUCAHUU
IPAaBWIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HCIOJIb3YEMBIX BEJIMYUH,
0003HAaYeHUs W €IUHMIIbl (U3UUYECKUX BEIWYUH, HAXOAUTH (HOPMYIIBI,
CBS3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA TeJl, (PU3MYECKUE SIBICHUS U MPOIECCHI,
UCIIOJNIb3YSl 3aKOH COXPAaHEHUs DHEPIMM, 3aKOH BCEMHUPHOIO TATOTEHMUS,
OPUHLMI CYNEPHO3ULMN CWJI, MPUHLUUI OTHOCUTENbHOCTH [anmumies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHWs] UMIIYJIbCa, 3aKOHbI OTPAXEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOIO U MacCCOBOTO YHCEI



OpU SAEPHBIX PEaKIUsAX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBACHATH (PU3MYECKHE TMPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYaIlMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
PUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX
IIaroB C OMOpOod Ha 2—3 M3YYEHHBIX CBOWCTBA (DHU3MUECKUX SIBICHUI,
(bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pematb pacu€THple 3a7aud (OmUparoImuecs Ha cucteMy U3 2-3
ypaBHEHHUI ), HCTIONB3Ys 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (PU3UIECCKIE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJadd 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WIM M30BITOUYHBIE JTaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JIJISl PEUICHHUs], IPOBOAUTH PACUEThI U
OLICHWBAaTh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI,

pacrmo3HaBaTh MPOOJEeMbl, KOTOpPbIE MOXHO PEUIUTh MpPU MOMOIUIH
($u3NYECKUX METO/IOB, MCIOJb3Yysl OMUCAHHE HCCIEIOBAaHUS, BBIIACIATDH
IpOBEPSIEMOE TPEIINOJOKEHNE, OICHUBATh MPABWIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIICOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHUH U OIBITOB,;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SBICHUNA WU
¢u3znyecKkux CBOWCTB Tea (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAHEHUS DSHEPTUH, 3aBUCUMOCTb MEpHOAa KOJeOaHWW MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOAHWM, MPSMOJIMHEHHOE paclIpOCTPAHCHHUE CBETA,
pa3ioxeHue Oelloro CBeTa B CIIEKTP, U3YUYEHHE CBOMCTB HM300pa’KeHUS B
IJIOCKOM 3€pKajie U CBOWCTB HM300paXe€HUs TpeaMeTra B coOuparomei
JuH3e, HAOMIOJEHNE CIUIONIHBIX W JIMHEHYAThIX CIEKTPOB W3IYUYCHUS):
CaMOCTOSITEJIbHO coOMpaTh yCTAaHOBKY U3 HW30BITOYHOTO Habopa
o0Opy/lOBaHUsA, OINUCHIBATH XOJ  ONBITa M  €ro  pe3yibTarhl,
(bopMyIMpPOBaTh BHIBOIHI,

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, ompeaensis
CpemHee 3Ha4YeHHE W3MEpsIeMONd BeTUYHMHBI ((POKYCHOE pacCTOSIHHE
cobuparomield JIMH3bI), OOOCHOBBIBATH BBIOOp crmoco0a U3MEpEeHUs
(M3MepUTENHHOTO MPUOOpPa);

OPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMCHH
IpU PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 HayalbHON CKOPOCTH, TEpUojaa
KOJIe0aHUN MaTeMaTHYeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCHMOCTH
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yria MpeIoMJIeHHs] OT yria



najieHusi): IUIAHUPOBAaTh HCCJIEOBAaHUE, CAMOCTOSTENHO COOMpATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHMOCTH
bu3NYeCKuX BETWYWH B BUJIEC TaONHII U TpaduKOB, NETIaTh BBIBOILI IO
pe3yabTaTaM HCCIeI0BaHUS;

IPOBOJIUTH KOCBEHHbIE M3MEpEHHs] (U3UYECKUX BENIWYMH (CpeaHsas
CKOpPOCTh M YCKOpEHHE Tejla MpH pPaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOJTHOTO MajeHus, XKECTKOCTb NPYKHUHBI, KOAPPUIIUEHT
TPEHUSl CKOJBXEHHUS, MEXaHW4yeckas paboTa M MOIIHOCTh, 4YacTOTa H
nepuosl KojeOaHW MaTeMaTH4ecKOro U IPYXHHHOTO MAasTHUKOB,
OnTHYECKas cujia coOuparomer JMH3bI, PaguoOaKTUBHBIA  (POH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCHEPHUMEHTAIbHYIO YCTaHOBKY U
BBITMIOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEIMYMHBI U aHATTU3UPOBATH MOJYYCHHBIE PE3YIIbTAThl C YUETOM
3aJIaHHOW MOTPEITHOCTH U3MEPEHUH;

coOroAaTh nMpaBuia TEXHUKUA 0€30MacHOCTH IpH padboTe ¢ 1ab0opaTOPHBIM
obopynoBaHuEM;

pa3nuuaTh OCHOBHBIE TPU3HAKKM M3YYEHHBIX (QPU3NYECKUX MOJIEIeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TEJO, TOYCUHBIH HCTOUHUK
CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHash MOJedb aToMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO S/Ipa;

XapaKTepu30BaTh MPUHIUIBI JACUCTBUA U3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpOM Ha HUX OMUCaHud (B TOM YHUCIE:
CHHMJIOMETpP, JaTYUKU TIOJIOKEHUS, PACCTOSHUS W YCKOPEHMS, pakeTa,
9XOJIOT, OYKH, TIEpUCKOI, (QOToanmnapar, ONTUYECKHE CBETOBOJIBI,
CHEKTPOCKOI, JO3UMETp, Kamepa Bunbcona), ucnoib3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HeoOXxonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMAaTHUYHbIE PUCYHKHU M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTHMUECKHUX IPOIECCOB
OpU pPELICHUH Y4eOHO-TIPAKTHYECKUX 3a/1ad, ONTHUYECKHE CXEMBbI IS
MOCTPOCHUS N300paXKEHHI B IIIOCKOM 3€pKajie M COOMPAIOLIEH JTNH3E;
OPUBOAUTH  MpUMEpHl  (HAXOAUTh  HWHPOpPMAIMIO O  MpUMepax)
NPaKTUYECKOTO HCMOIb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOM
XKU3HU U1 oOecrieueHus: 0€30MacHOCTH MPU OOpAaIlEeHUH C MpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOJIOACHUS
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKpPY’KaloLIeH cpene;

OCYIIECTBJIATh TOUCK HHpoOpManuu (U3NYECKOTO COJCpKAaHUA B
HuTtepHere, caMOCTOATENHHO (OPMYIIHPYsI MOMCKOBBIM 3arpoc, HaXOIUTh



IYTH ONpEJIeNICHUS JOCTOBEPHOCTH TOTYYCHHOW MHPOpPMAIH HA OCHOBE
UMEIOIINXCS 3HAHUH U JOTOJHUTEIHHBIX UCTOYHUKOB;

UCTIOJIb30BaTh MPH BBITIOJHEHUN YyYEOHBIX 3aJlaHU HAYYHO-TIOMYJISIPHYIO
auTeparypy  (pU3MUEcKOro - CcoaepiKaHus, CIPaBOYHbIE MaTepUabl,
pecypcbl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIEKTUPOBAHMS TEKCTa,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIE COOOIICHUS Ha OCHOBE
UHPOpPMALIUM U3 HECKOJBKUX HCTOUYHUKOB (PU3NUYECKOTO COJCpKAHUA,
nyOJIMYHO MPEACTABIATH PE3YIbTaThl IPOEKTHOM MIIM MCCIIEI0BATEIbCKOM
NESITeIbHOCTH, NPU ATOM TIPaMOTHO  HCIIOJIb30BaTh  M3YUEHHBIH
NOHSATUMHBIN amnmapar u3y4aemoro pasjena (U3HKH U COINpPOBOXKAAThH
BBICTYIUICHHE TMPE3CHTAlMe ¢ Y4E€TOM OCOOCHHOCTEH ayJUTOpHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudgposrbIe)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. ®u3nka u eé posib B NO3HAHHHN OKPY’KAIOIIEro MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3MKA - Hayka 0 fpupose https://m.edsoo.ru/7f416194
bubmunoreka LIOK
1.2 o 2 1
VISHHCCIHE BETHAMHEL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHay4HBIN METO/ MMO3HAHUS 2 1 bubmmorexa LIOK
’ yi A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6

Pasznea 2. [lepBoHayaibHbIe CBEJeHUNA 0 CTPOEHUHU BelleCTBA

2.1 Ctpoenue BemiecTna 1 bubmorexa LIOK
) p m https://m.edsoo.ru/7f416194
5 JIBr>KeHUE 1 B3aUMOJICMCTBHE YACTHI] ) 1 bubmoreka [{OK
’ BEIIECTBA https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
2.3 A 2
TPCTATHDIE COCTOMMITE BEMectBa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHHe U B3auUMo/ielicTBUE TeJl
Bbubmunoreka LIOK
3.1 M 3
CXAHUHICCKOT ABIDKCHHC https://m.edsoo.ru/7f416194
32 WNuepuus, macca, IOTHOCTh 4 1 Bbubmunorexa LIOK




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

bu6moreka [IOK

. .B 14 2
33 Cuna. Bupet cun https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Jasnenue. llepenaya naBnenus: TBEpAbIMU 3 bu6nuoreka [IOK
’ TeJlaMH, )XKUAKOCTSIMHU U Ta3aMu https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.2 JlaBienne KuAKOCTH > https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.3 ATnmocepHoe raBeHIe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE ®KUIKOCTH U T'a3a HA MOTPYKEHHOE 7 3 bu6nuoreka [IOK
’ B HUX T€JIO https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nesn 5. PaGoTa 1 MOIIHOCTB. JHEpPrus
but6mmoreka [IOK
> Pabora i momeoCTS 3 ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
32 Hpocrere mexanm3mb! > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M 4 1
>3 CXAHHHCCKAL SHEPTI https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepsHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
Pa3znen 1. TenioBble siBJIeHUS
1.1 C ICTBA BEILIECTBA 7 Bubmmorexa [IOK
' TPOCHHE 1 CBONCTRA Betl https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
1.2 Teroneie mpoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pasznea 2. diiekTpuyeckre 1 MAarHMTHbIE SIBJICHUS
DNEeKTpUUYECKHE 3apsiabl. 3apssKEHHbIE Tesla bu6nuoreka [JOK
2.1 . 7 1
U UX B3aUMOJCHCTBUE https://m.edsoo.ru/7f4181ce
N N but6mmoreka [IOK
2.2 IIoCTOSIHHBIN 3JIEKTPUYECKUM TOK 20 2 7 hits://m.cdsoo.rw/7 4181 ce
but6mmoreka [IOK
. 1 1.
2.3 MarmuTHbIC ABICHAS 6 > https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
. 4
24 IMEKTPOMATHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
Paznen 1. Mexann4yeckue siBJeHUsI
L1 MexaHn4eckoe JIBMKCHUE U CIIOCOOBI €T0 10 1 bubmuoreka [JOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.2 B i 20 1 3
SanmMoencTBie el https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 3
AKOHDL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJHbI
but6mmoreka [IOK
2.1 M
CXAHMUCCKHE KOEOaHH / 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 MexaHudeckue BO .3 8 1 3
XAHMHACCKHC BOJHBL IBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nen 3. DjeKTpoMarHuTHOE MOJie H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMArHuTHOE MOJIe U 6 5 bu6nuoreka [JOK
' DJIEKTPOMArHUTHBIC BOIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI PaCIPOCTPAaHEHHUS CBETA 6 2 bubmuoreka [JOK




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

but6mmoreka [IOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1ada6
bubmunoreka LIOK
4.3 Paznoxxenue 6enoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.r/7f4 1adat
Hroro no pazneny 15
Pa3nen 5. KBanToBble iBJIeHUSA
bubmunoreka LIOK
5.1 Hcnyckanue v mOraonieHrue CBeTa aToMOM 4 1 hitps://m.cdsoo.ru/741ada6
bubmunoreka LIOK
32 (CTpoeHe aTOMHOTO s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
33 FlaepHbie peaxui ! ! https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nes 6. [loBTOpuTEIbHO-0000 1AM MOAYJIb
6.1 [ToBTOpeHue u 06001IeHNE COAepKAHUST 9 ) bubmmoreka [JOK
’ Kypca Gpusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27







IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KosanuecTBo 4acon JIeKTPOHHbIE
[
JI:;_H Tema ypoxka Beero KonTpoabusbie IIpakTuueckue il:;:eﬂnﬂ :)lgl()l:ll;(:;:feﬂbﬂble
padoThI padoThI pecypes:

®dusuka — HayKa O PUPOJE.

1 SBnenus npupoabl. Puzndeckre 1 https://m.eds00.ru/3¢9¢9366
SIBJICHUS
MexaHu4decKue, TeILUIOBEIE,

2 3JIEKTPUYECKNUE, MATHUTHBIE, 1 https://m.edsoo.ru/df1{6{b8
CBETOBBIE, 3BYKOBBIC SIBJICHUS

3 DUSHHECKHE BEMHIHMHEI I HX 1 https://m.edsoo.ru/6185¢e41e
U3MEpEeHne
Ypoxk-uccienoanue "M3mepenue

4 TeMHCEpaTyphl PH TOMOIIH 1 1 https://m.edso00.ru/2312¢9d7
YKUJIKOCTHOTO TEPMOMETPA U JTaTUHKA
TemnepaTrypsl"
Kaxk ¢usuka u qpyrue ecTeCTBEHHbIE
HAYKH U3Y4aloT IPUPOIY.

5 EcrecTBeHHOHAY4YHBI METOT 1 https://m.edsoo.ru/3842f3a4
no3Hanus. Onucanue GU3NIECKuX
SIBIICHHI C TIOMOIIbIO MOJEIIeH
VYpoxk-uccienoanue "l[IpoBepka

6 PHHOTESbL: AAIBHOCTD HOMCTa 1 1 https://m.edsoo.ru/145¢e7ble

IapuKa, MymeHHOro rOPU30HTAIBHO,
TeM 0O0JbIIEe, YeM OOJIbIIIE BEICOTA




mycka"

Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIIeCTBA

https://m.edsoo.ru/12a57dbb

JIBM>KeHUE 4acTUIl BELIECTBA

https://m.edsoo.ru/bcdf4162

Ypoxk-uccienopanue «OMnbITH IO
HaOJIIOJEHUIO TEIJIOBOTO
paCIIMPEHHUS Ta30B»

https://m.edsoo.ru/dc28d455

10

AFpCFaTHI)Ie COCTOsIHHA BEIICCTBA

https://m.edsoo.ru/93dd87d7

11

B3auMocBsA3b Mex1y CBOWCTBAMHU
BCIICCTB B PA3HBIX arpCraTHbIX
COCTOAHUAX U UX
aTOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oc0OEHHOCTH arperaTHbIX COCTOSTHUHN
BOJIbI

https://m.edsoo.ru/bb22e4a5

12

MexaHnuecKkoe ABMKCHIE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBHKCHUEC

https://m.edsoo.ru/43ceab19

13

CxopocTts. Equnuiibl ckopoctu

https://m.edsoo.ru/fdd6¢394

14

Pacuer nmyTu u BpeMeHH BUKEHUS

https://m.edsoo.ru/f1164e28

15

WNuepuus. 3aK0H HHEPLMH.
B3aumopeiicTBue Ten Kak NpuyrHa
U3MEHEHHUS CKOPOCTH JIBUYKEHUS Tell

https://m.edsoo.ru/7b9b482¢

16

IImoTHOCTE BemtecTBa. PacueTr Macchl
1 00BbEMa Tella 0 €ro IIOTHOCTH

https://m.edsoo.ru/4cd7ale8

17

Jlaboparopnas pabota
«Ompenenenue MIOTHOCTH TBEPAOTO
Tenay

https://m.edsoo.ru/766f1{89




Pemrenue 3agad mo teMme "I1OTHOCTE

18 " https://m.edsoo.ru/3f769a5a
BelIeCTBa
Cuna Kak xapakTepucTHuKa

19 B3auMoercTeua Ten. Cuia https://m.edsoo.ru/2546928¢
ynpyroctu. 3akoH ['yka
Jlaboparopuas pabota «3yueHue

20 JABHCHMOUTH PacTinieritt https://m.edsoo.ru/aftbd9bdd
(medpopmanum) Mpy>KUHBI OT
MIPUIIOKEHHOMN CHITBI»

21 SBnenue tarorenus. Cuia TSHKECTH https://m.edsoo.ru/5f763ae9
CBs3b MEXKIY CUIION TSKECTH U

22 Maccoii Tena. Bec tena. Pemenue https://m.edsoo.ru/511ca9df
3anau no teme "Cuia tsoxectu"”

23 (1na TKSCTH Ha APYTHX IIAHETAX. https://m.edso00.ru/3841287b
dusnyecKkue XapakKTepPUCTUKH TUTAaHET

24 N3mepenne cuit. luHaMmoMeTp https://m.edsoo.ru/f6639f2d

25 Bec Tena. HeBecomocth https://m.edsoo0.ru/594bb9cd
CrnosxeHue IByX CUJI, HallPaBJICHHBIX

26 10 OAHOMN IPSMOM. https://m.edsoo.ru/62elae35
PaBHOnelicTBYIOIIIAS CHIT

27 Pemenne f AT TIO TeMe https://m.edsoo.ru/78755da8
"PaBHOA€lCcTBYIOIAs cil”

28 TperHe CKOIBIKCHHS H TPCHIHE MOKOS. https://m.edsoo.ru/8481b4bd
Tpenue B mpupoie U TEXHUKE
Jlaboparopuas pabota «3yueHue

29 JABHCHMOUTH CHILL Tperit https://m.edso0o.ru/99eaS5ef7

CKOJIBYKCHUS OT CHUIBI JaBIICHUS U
XapaKkTepa CONPUKACAIOIIIXCS




MMOBEPXHOCTEI

30

Pemrenue 3anau Ha onpeneneHue
PaBHOJICMCTBYIOIICH CUIIBI

https://m.edsoo.ru/38b267b8

31

Pemenue 3amad mo Temam: «Bec
tenay, «[ paduueckoe n3oOpakeHue
cuny, «Cuiby, «PaBHoaeicTByOIas
CHII»

https://m.edsoo.ru/f2fbfbaa

32

KonrponsHas pabora o remam:
«MexaHN4ecKoe IBUKEHUEY,
«Macca, IIIIOTHOCTBY, «Bec Temay,
«['paduueckoe n300pakeHUE CUI,
«Cuib»

https://m.edsoo.ru/33fe531c¢

33

JaBnenne. CriocoObl yMEHbILICHUS U
YBEJINYCHUS TaBICHUS

https://m.edsoo.ru/e56bd875

34

JlaBnenwne raza. 3aBUCUMOCTb
JIaBJICHHS Ta3a OT 00bEMa,
TEeMITepaTypbl

https://m.edsoo.ru/41e7cach

35

[Iepenaua naBiieHUs: TBEPABIMU
TeJaMH, JKUIKOCTAMH U ra3aMH.
3akoH ITackansg

https://m.edsoo.ru/cfb73461

36

JlaBjieHUE B KUJKOCTH U Tas3e,
BBI3BAHHOE JICICTBUEM CHUJIbI TSKECTH

https://m.edsoo.ru/8e8367b5

37

Pemenne 3anau mo teme «Jlapnenue B
JKUIKOCTH U rase. 3axoH ITackamsa»

https://m.edsoo.ru/3c9f6fad

38

Coobmarommecst cocy bl

https://m.edsoo.ru/384621b8

39

I'mppaBnuueckuit mpece

https://m.edsoo.ru/f6417ca4

40

Manowmetpsl. [TopuineBoit
SKUIKOCTHBIM HAacocC

https://m.edsoo.ru/1f58766b




41

Atmocdepa 3emun. [TpudauHsb
CYyILLECTBOBAHMS BO3YLIHON
00050uku 3emiin. 3aBUCHMOCTh
aTMoc(hepHOTro JaBICHUS OT BBICOTHI
HaJ YpOBHEM MOps

https://m.eds00.ru/9249b692

42

Bec Bo3ayxa. ATmochepHoe
JaBJICHUE

https://m.edsoo.ru/ccd4dad5

43

N3mepenue atMochepHOro JaBieHHUS.
OnbiT Toppuuennu

https://m.edsoo.ru/22f14fba

44

3aBUCUMOCTBH aTMOC(EPHOTO
AABJICHUA OT BBICOTHI HAJl YPOBHEM
MopsI

https://m.edsoo.ru/6¢48c524

45

Bbapomerp-anepoua. AtmocdepHoe
AABJICHUC Ha Pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/e7a99517

46

Pemrenue 3agad mo reme
"AtMmochepHoe naBieHue"

https://m.edsoo.ru/c12835a8

47

JlelicTBue ®UIKOCTH U ra3a HA
MOrPY’KEHHOE B HUX TEJO.
ApxumMenoBa cuia

https://m.edsoo.ru/ac71c7fa

48

Jlaboparopnas pabota
«OrnpeneneHne BbITAIKUBAIOLIEH
CUJIBL, JCUCTBYIOLIEN HA TEIO,
MIOTPYKEHHOE B )KHUJIKOCTb)»

https://m.edsoo.ru/3749d5cc

49

Jlaboparopnas paboTa mo Teme
«VccrnenoBanue 3aBHCUMOCTH Beca
TeNa B BOJE OT 00BbEMa MOrpyKEHHOM
B )KMJIKOCTb YaCTH TeJa»

https://m.edsoo.ru/3¢11398c¢

50

IImaBanue Ten

https://m.edsoo.ru/celf25ac




51

JlabopaTtopHnas pabota
"KonctpyupoBanue apeoMmerpa wiu
KOHCTPYUPOBAHUE JIOAKU U
onpeeneHue e€ rpy30no bEMHOCTH"

https://m.edsoo.ru/ce4a8f8a

52

Pemrenue 3agad mo reMam:
«IInaBanue cymos.
BosnyxorutaBanuey, «/laBnenne
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»

https://m.edso0.ru/3373694¢

53

Mexanunueckas padota

https://m.edsoo.ru/8a8cac47

54

MormHocTs. EquHUITBI MOIITHOCTH

https://m.eds00.ru/4395592¢

55

Ypoxk-uccienopanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MPHU
MOoabEME 110 1ecTHHUIE"

https://m.edsoo.ru/8e91821a

56

[IpocTeie Mexanu3mbl. Poryar.
PaBHOBecue cui Ha peiuare

https://m.edsoo.ru/1283aa34

57

KonrponsHast pabora o Teme
«/laBiieHHE TBEPABIX TEJ, )KUIKOCTEH
u Ta3oBy» / Beepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/3¢391d99

58

PesepBHbIit ypok. Pabora ¢ Tekcramu
1o Teme «JlaBnenue TBEPABIX TEl,
JKUIKOCTEH U Ta30B» /
Bcepoccuiickas npoBepodHast pabota

https://m.eds00.ru/76988618

59

Pbruaru B TexHuKe, OBITY M IPUPOJIE.
Jlaboparopnas pabota
«HMccnenoBanue ycloBH paBHOBECHS
pblyara»

0.5

https://m.edsoo.ru/85ed83cc

60

Pemrenue 3agad mo teMe «Y CIOBUSI

https://m.edsoo.ru/6d1cdc72




paBHOBECHSI pbluara»

61

KoaddutimenT monesznoro neicTBus
Mexanusma. JlaboparopHas pabota
«M3mepenue KII/ nakinoHHOM
MJIOCKOCTH

0.5

https://m.edsoo.ru/8a91d11d

62

Pemtenue 3agau mo teme "Pabora,
MotutHoctb, KIT/1"

https://m.edsoo.ru/ab3c7eaf

63

Mexanuyeckas SHeprusi.
Kunernueckas 1 noTeHIMalIbHAS
JHEPIUs

https://m.edsoo.ru/2delcc24

64

3aKOH COXpaHECHHSI MEXaHUYECKON
SHEPTUU

https://m.edsoo.ru/92e9efac

65

YPOK-3KCIIEPUMEHT 10 TEME
"DKCIEPUMEHTAIBHOE ONPEICTICHUE
M3MEHEHUS KUHETUYECKO! U
MOTEHLIUATIBLHONW SHEPTUH NPU
CKaThIBaHUH TeJa 110 HAKIOHHOM
MJI0CKOCTH"

https://m.edsoo.ru/fbb989ba

66

KontponbHas paboTa mo teme
«PaboTa 1 MOIIHOCTb. DHEPTHUS»

https://m.edsoo.ru/1a4d3478

67

PesepBHbIit ypok. Pabora ¢ TekcTamu
o Teme "MexaHuueckoe JBuxkeHue"

https://m.edsoo.ru/355411fe

68

PeseprHbIit ypok. PaGora ¢ Tekcramu
o TeMe "Pabora. MomHOCTb.
Oneprus"

https://m.edsoo.ru/281b265¢

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68
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8 KUIACC

KonuyectBo yacos DJIEKTPOHHBIE
> Tema ypoka Konrtpoabsnbsie IIpakTnueckue Aata tupposhie
n/n Bcero u3ydyeHusi o0pa3oBaTesbHbIE
padoThI padoTbI pecypesI

OcCHOBHBIE TIOJIOKEHUS

1 MOJIEKYJIIPHO-KUHETUYECKON TEOPUU 1 https://m.edsoo.ru/4b6b1523
Y UX ONBITHBIE MTOATBEPKICHUS

2 Macca u pasMep aTOMOB U MOJIEKYJI 1 https://m.edsoo.ru/51284758

3 Monenu Taepaoro, XHHK?FO " 1 https://m.edsoo0.ru/7236¢919
ra3o00pa3HOro COCTOSHUH BeIllecTBa
OOBsicHeHHE CBOWCTB TBEPOTO,
JKUIKOTO W Ta3000pa3HOro

4 COCTOSIHUH BEIIECTBA HAa OCHOBE 1 https://m.eds00.ru/94849842
MOJIO)KEHUN MOJIEKYJISIPHO-
KUHETUYECKON TEOpUU

5 Kpucrannuueckue u amopHbIe Tena 1 https://m.edsoo.ru/5d25b3dd

6 CMaiHBAHHE 1 KAMLISPHOCTE. 1 https://m.edso0o.ru/8bb5494b
[ToBepXHOCTHOE HATSIKEHUE

7 TerutoBoe paclIMpeHHE U CoKaTUE 1 https://m.edsoo.ru/42dc6eaf
Temneparypa. CBs3b TEMIEPATYpHI

8 CO CKOPOCTBIO TEIIOBOTO IBUKEHUS 1 https://m.edsoo.ru/767b611b
YacTHIL

9 BHYTPCHHAS SHEPIHS. ?HOCO6H 1 https://m.edsoo.ru/7al61b6d
M3MEHEHHUS BHYTPEHHEH SHEPrUH

10 Bupael rerionepenaun 1 https://m.edsoo.ru/eSc7ce2c

11 VYpok-koudepennus "IIpakTuueckoe 1 1 https://m.edso00.ru/47298c48




HCIIOJIb30BAHUE TEIIOBBIX CBOMCTB
BCIICCTB U MAaTCPUAJIOB B LCIIAX
sHeprocOepexeHus"

12

KonnuecTtBO TEILIOTEHL. Y IenbHas
TEILUIOEMKOCTD

https://m.edsoo.ru/eb498cle

13

YpaBHEHHE TEIJIOBOTO OanaHca.
TemooOMeH ¥ TETJIOBOE paBHOBECHE

https://m.edsoo.ru/6aef5eca

14

Jlaboparopnas pabota
"HccnenoBaHue IBIEHUS
TEII000MEHa NPU CMEUITMBAHUN
XOJIOAHOU U ropsiueit Boabl"

https://m.edsoo.ru/b1634a45

15

PacueT xonnuecTBa TCITJIOTHI,
HCO6XOI[I/IMOI‘O IJId Harp€BaHus TeEjia
" BBIACTIACMOTO UM ITPH OXJIAKACHUN

https://m.edsoo.ru/fd21c¢3d1

16

JlaboparopHnast pabota
"OnpeneneHue yaenbHON
TEIIOEMKOCTH BelecTna"

https://m.edsoo.ru/aabf9721

17

DHeprus TomivBa. Y aenbHas
TEIUIOTa CropaHus

https://m.edsoo.ru/2¢f8923b

18

[ImaBienue u oTBEpACBaHUE
KPUCTAJUIMYECKHUX TEJI. Y AeIbHas
TEIUIOTA IUIABJICHUS

https://m.edsoo.ru/5¢93abab

19

JlabopartopHnas pabota
"OnpeneneHue yaeabHON TEMIOThI
TJIaBJICHUS Jbaa"

https://m.eds00.ru/9cb89b68

20

[TapooOpa3zoBaHue 1 KOHEHCAIHSL.
Ucnapenue

https://m.edsoo.ru/943361ac

21

Kunenue. yI[eJIBHaH TCIIJIOTAa

https://m.edsoo.ru/e4dc6ee3f




napooOpa30BaHUs U KOH/ICHCAIINH.
3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUSI
OT aTMOC(EPHOTO TaBICHUS

22

JIAXKHOCTDH BO3yXa. TOpHAast
Baaxnoc o3ayxa. JJaboparopHa
pabora "Onpenenenue
OTHOCUTEIBHOW BJIAXKHOCTH BO31yXxa"

https://m.edsoo.ru/l1 7eeb2af

23

Pemenue 3ama4d Ha OMpCACIICHUC
BJIAXKHOCTH BO3yXa

https://m.edso0.ru/997285d

24

[TpuHIUIBI pabOTHI TETIJIOBBIX
nsurareneii. [lapoBas TypOuHa.
JIBUraTenb BHYTPEHHETO CTOPaHUs

https://m.edsoo.ru/al4fl1dbc

25

KIIJI TenmoBoro aBuraTes.
TGHJ'IOBBIG ABUTaTCJIN U 3allIUTa
OKpY>Karollei cpeibl

https://m.edsoo.ru/c1c67641

26

3aKOH COXpaHEHHS U MIPEBPALICHUS
SHEPTUH B TEIUIOBBIX MPOIIECcCax

https://m.edsoo.ru/89535ae3

27

[ToaroroBka K KOHTPOJILHOU paboTe
o TeMme ""TenaoBrIe ABJICHUS.
H3MeHeHue arperaTHbIX COCTOSHUI
BenrecTna"

https://m.edsoo.ru/dfead43fc

28

KonrtponsHast pabora o Teme
"TeruioBble ABiIcHUA. I3MeHEeHUE
arperaTHbIX COCTOSTHUI BerecTa"

https://m.edsoo.ru/64eb961f

29

Dnektpuzanus Ten. [[Ba pona
AIEKTPUUECKUX 3aPsI0B

https://m.edsoo.ru/17ef865b

30

VYpoxk-uccienoBanue "DieKTpu3anus
TeJl UHAYKIUEH U TIPU
CONPUKOCHOBEHUHU"

https://m.edsoo.ru/1de2a6dc




31

B3anmoneiicTBue 3apsyKeHHBIX TEII.
3axoH KyrnoHna

https://m.eds00.ru/9753¢836

32

DJIEKTPUYECKOE TMOJIE.
HanpskeHHOCTD 3JeKTPUYECKOTo
nosis. [IpunHnun cynepno3unuu
BJIEKTPUYECKUX TOJIEH

https://m.edsoo.ru/46777t42

33

Hocutenu snekTpuueckux 3apsiioB.
DneMmeHTapHbIi 3apsia. CTpoeHue
aToMa

https://m.edsoo.ru/d5afc8eb

34

IIpoBOAHMKY M TUANEKTPUKH. 3aKOH
COXPAHEHHUs IEKTPUYECKOTO 3apsia

https://m.edsoo.ru/f2d4al34

35

Pemenue 3aga4 Ha npUMEHEHUE
CBOMCTB 3JIEKTPUUYECKHUX 3aps 0B

https://m.edsoo.ru/5e7ea9cc

36

DJIEKTPUYECKUH TOK, YCIOBUS €0
cyuiectBoBanus. cTouHuKH
ANEKTPUYECKOTO TOKa

https://m.edsoo.ru/67367ddc

37

JIeNCTBUA DIIEKTPUYECKOTO TOKA

https://m.edsoo.ru/aele7251

38

VYpoxk-uccienoanue "JleiictBue
AIEKTPUIECKOTO TIOJISI Ha
MIPOBOJIHUKY U AUDJICKTPUKH"

https://m.edsoo.ru/1b724c3e

39

DJIEKTPUYECKUH TOK B MeTaslIax,
KHUJKOCTAX M razax

https://m.edsoo.ru/23935322

40

DnekTpruyecKkas 1ernb U €€ COCTaBHbIE
4acTH

https://m.edsoo.ru/e19acc53

41

Cuna Toka. JlabopaTtopHast pabora
"N3mepeHue 1 peryiupoBaHUeE CUIIbI
ToKa"

0.5

https://m.edsoo.ru/d67176b6

42

DJIEKTPUYECKOE HAMPSIKEHHUE.

0.5

https://m.edsoo.ru/6a219¢ef¥




BoasT™metp. JIaboparopHas pabota
"N3mMepeHue u peryiupoBaHue
HanpspkeHus"

43

CornpoTHBICHHE TIPOBOTHUKA.
VY nenpHOE CONMPOTHURIICHHUE BEIIECTBA

https://m.eds00.ru/98¢c11226

44

Jlaboparopnas paboTa "3aBHCUMOCTh
ANEKTPUYECKOTO CONPOTUBICHHUS

MIPOBOJHMKA OT €r0 JJINHBI, TIOIIAI!
MOIEPEYHOI0 CEUCHUSI U MaTepraia"

https://m.edsoo.ru/8852b3cf

45

3aBUCUMOCTE CUJIBI TOKA OT
HarnpsbkeHus. 3akoH OMma 1is
ydacTKa Lenu

https://m.edsoo.ru/224862ac

46

Jlaboparopnas pabota
"HccnenoBaHue 3aBUCUMOCTH CUJIEL
TOKa, UAYIIEro 4epe3 pe3nucTop, oT
COTMPOTUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3uctope”

https://m.edsoo.ru/8fbc7c5a

47

IlocnenoBaTenbHOE U napajijicJIbHOC
COCAUHCHUA IMIPOBOAHUKOB

https://m.edsoo.ru/73f4d541

48

Jlaboparopnas padota "IIpoBepka
MpaBUJIa CIIOKEHUS HAMIPSDKEHUH TTPH
MOCJICIOBATEIIFHOM COCTMHEHUN
JBYX PE3UCTOpPOB"

https://m.edsoo.ru/9fec21e2

49

Jlaboparopnas padota "IIpoBepka
MpaBuJIa Ui CUJIBl TOKA MPU
napajyuieIbHOM COeTMHEHUU
pe3uctopon”

https://m.edsoo.ru/6b9{d546

50

Pemenue 3agau Ha npuMeHEeHUE

https://m.edsoo.ru/24e36972




3akoHa Oma 1Sl pa3IuyHOro
COEJIMHEHHS TIPOBOJHUKOB

51

PaboTa 1 MOIIIHOCTH AIEKTPUIECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

https://m.edsoo.ru/821f4c5b

52

Jlaboparopnas pabota
"Onpenenenre paboThl U MOITHOCTH
ANEKTPUYECKOro TOKa"

https://m.edsoo.ru/dd1d4d66

53

DJeKTpUYecKre eny 1 MoTpeduTen
AJIEKTPUUECKON YHEPTUU B OBITY.
KopoTtkoe 3ambikanmne

https://m.edsoo.ru/f4fle71a

54

ITocTosTHHEIC MAarHUTEI, X
B3alMOJIECIICTBUE

https://m.edso00.ru/6e766¢29

55

VYpok-uccnenosanue "M3yuenne
MOJIEW ITOCTOSHHBIX MarHUTOB"

https://m.edsoo.ru/3ab2bd56

56

MarauTtHoe nojie. MarauTHOE 1oJie
3eMiId U €10 3HAUYEHHME JUTA KU3HH Ha
3emiie

https://m.edsoo.ru/34fb13d5

57

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIIEKTPUUYECKHUE 3apsibl.
3apspKeHHBIE Tela U UX
B3aumoeurcTBus. [locTostHHBIN
ANEKTPUYECKUH TOK"

https://m.edsoo.ru/325ebb45

58

KontponbHas paboTa mo teme
"DnexTpudeckue 3apsabl.
3apspKeHHBIE Tela U UX
B3aumoaenrcTBus. [locTostHHBIN
AJIEKTpUYECKUl TOK" /
Bcepoccuiickas npoepodHast pabota

https://m.edsoo.ru/18b3ac5f




59

PesepBubIit ypok. Pabora ¢ Tekcramu
o Teme "[locTosiHHBII
AJIEKTPUYECKUI TOK" /
Bcepoccuiickas npoBepouHast pabota

https://m.edsoo.ru/713efeab

60

OnbIT OpcTeaa. MaroHutHoe mose
AIEKTPUIECKOTO TOKa MarauTHoe
T0JI€ KaTYIIKH C TOKOM

https://m.edsoo.ru/c81d38dd

61

[IpuMeHeHne >IEKTPOMarHiuTOB B
TexHuke. JJaboparopnas pabora
"U3y4yeHue neicTBUS MarHUTHOTO
OJIs1 HAa MPOBOJIHUK C TOKOM"

0.5

https://m.edso0.ru/d419896¢

62

DEeKTPOABUTATENb TOCTOSTHHOTO
Toka. Mcnons3oBanue
ANEKTPOABUTaTENICH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlabopartopHnas pabota
"KoHcTpynpoBaHue 1 U3y4eHHe
paboThI ekTpoaBuraress"”

https://m.edso00.ru/9¢99a4b7

63

OnbiTel @apazes. 3aKoH
AJIEKTPOMArHUTHOW WHYKIIUH.
[IpaBuio Jlenna

https://m.edsoo.ru/2981eldb

64

Dnektporereparop. Crocoos
MOJIYYEHUS JIEKTPUIECKOW SHEPTUH.
DJIEKTPOCTaHIIUM Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPTUU

https://m.edsoo.ru/d926dc7f

65

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIEKTPUYECKUE U
MAarHUTHBIE SIBJICHUS"

https://m.edsoo.ru/e35e¢6336




KontponbHas paboTa mo teme

66 "DneKTpuUecKre U MarHUTHBIE 1 https://m.edsoo.ru/fc544d96
ABJIeHNA"
P i . Pa6

67 eSepBHI:,IH YPOK. Fabota ¢ Te"K cramt 1 https://m.edsoo.ru/7d3485¢l
no teme "TernoBsle sSBIEHUSA
P i . Pab

68 egepBHI:IH ypor. Fabota © TeKSTaMH 1 https://m.edsoo.ru/46a7afas
1o Teme "MarHuTHsIe SBJICHUS

OBUIEE KOJIMYECTBO YACOB I1O 68 14.5

[NPOT'PAMME




9 KUIIACC

KosanuecTBo 4acon JIeKTPOHHbIE
No ara nudpoBLIe
Tema ypoka Konrtpoabsnbsie IIpakTnueckue A bp
n/n Bcero u3ydyeHusi o0pa3oBaTesbHbIE
padoThI padoTbI
pecypchl

MexaHnunueckoe IBHKEHUE.

1 A 1 https://m.edsoo.ru/54c981fca
MarepuanbHas TO4Ka
CucreMa orcyera. OTHOCUTEILHOCTD

2 1 https://m.edsoo.ru/5¢869dc5
MEXAHUYECKOTr'0 JIBIKEHUS
PaBHoMepHOE IPSIMOIHUHENHOE

3 p p 1 https://m.edsoo.ru/bc342e86
NBIDKECHUE
HepaBHOoMepHOE NpAMOIUHENHOE

4 nBukeHue. CpeHsst © MTHOBEHHas 1 https://m.edsoo.ru/9d51e741
CKOpPOCTh
11 o elilHOe PaBHOYCKOPEHHOE

5 PAMOTHHCHHOC PaBHOYCKOpeHH 1 https://m.edsoo.ru/cbb4116b
JBU)KEHUE. Y CKOpEHUE
CKOpOCTh NPAMOJIMHEITHOTO

6 PaBHOYCKOPEHHOTO IBUKEHUS. 1 https://m.edsoo.ru/2c456185
I'padux ckopoctr
JlaGopatopHas pabota "OnpezneneHue

CKOpEHHS TelIa IIPU

7 yerop p 1 1 https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM JIBUKEHUH T10
HAKJIOHHOM IJIOCKOCTH"
CBo0OoaHoe magenne tei1. OnbITh

8 A A 1 https://m.edsoo.ru/163cf472
T'anumnes
PaBHOMEpHOE OBHIKEHHUE 11O

9 p 8 1 https://m.edsoo.ru/7a978b7a

okpyxHocTu. [lepuon u yactora




oOparenus. JImHeitHas u yrioBas

CKOPOCTH

10 [leHTpOCTpEMUTENBLHOE YCKOPEHHE https://m.edsoo.ru/21f74al3
I1 i H .B

11 CPBBIN SAKOH HILIOTOHA. BEKTOP https://m.edso0.ru/8776289d
CHUJIBI
Bropoii 3akon HeroToHa.

12 . https://m.edsoo.ru/6b639d94
PaBHOelicTBYIOIIAs cria
T i H .

13 PETHI 3aKOM HbIoToHa https://m.eds00.ru/6155617¢
Cynepno3uuus Cui
P

14 CHICHHIC 3a7aT Ha NPHMCHCHHC https://m.edsoo.ru/52e8393d
3ak0oHOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f
P C

16 CHICHIE SAIAT O TeMe «AuTa https://m.edsoo.ru/3bf34e6¢
YOPYTOCTH
Jlab 0 O

17 abopatopras pabota «npeAeneHue https://m.edsoo.ru/aabe6bc3
YKECTKOCTHU MPYKUHBI»

18 Cuna TpeHus https://m.edsoo.ru/67bcdefb
P

19 CIUEHKE 33121 0 TeMe «(Hita https://m.eds00.ru/97¢5¢938
TPEHUS»
Jlab 6ota "O

20 abopatopras paboTa “LIpEACTIEHHC https://m.edsoo.ru/78ff698¢c
Koa(urmenTa TpeHU CKOTBKECHUS"
Pemienue 3agau no reme "3akoHbI

21 Herorona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/885c63el
TpeHus"
Cuia TSKeCTH U 3aKOH BCEeMUPHOTO

22 TATOTEHUS. Y CKOPEHUE CBOOOTHOTO https://m.edsoo.ru/c4cba3c3
najeHus

23 VYpoxk-koHpepennus "JIBuxeHne Ten https://m.edsoo.ru/6a48e5¢c3




BOKPYT TPaBUTALIMOHHOTO IIEHTpa
(Conueunas cucrema). ['amaktuku"

24

Pemenue 3agay mo teme "Cuia
TSDKECTU Y 3aKOH BCEMHUPHOTO
TATOTEHUS"

https://m.edsoo.ru/8b4d9{83

25

IIepBas kocMHu4ecKast CKOPOCTb.
HesecomocTs u neperpysku

https://m.edsoo.ru/5f38dba5s

26

PaBHOBecue MaTepuaJbHOW TOYKHU.
AOGComoTHO TBEPAOE TEIO.
PaBHOBecue TBEpIOTO TEIIA €
3aKpEIUIEHHON OCBIO BpAILlCHMUS.
MowmeHT cuinsl. LleHTp TsRECTH

https://m.edsoo.ru/a351cela

27

PaBHOBecue MaTepuaJbHOW TOYKHU.
AOGComIOTHO TBEPAOE TEIO.
PaBHOBecue TBEpIOTO TEIIA €
3aKpEIUIEHHON OCBIO BpAILlCHMUS.
MowmeHT cuinsl. LleHTp TsKeCTH

https://m.edsoo.ru/6872abf4

28

Pemenue 3anau no teme "MomeHT
cuibl. LleHTp TsxecTn"

https://m.edsoo.ru/77b2c6¢c5

29

[ToaroToBKa K KOHTPOJIBHOM paboTe
o TeMe "MexaHn4yecKoe IBUKECHHUE.
Bsaumonelictue Ten"

https://m.edsoo.ru/2batb487

30

KonTtponbHas pabora o Teme
"MexaHn4YecKoe IBUKEHUE.
Bsaunmonelictue Ten"

https://m.edsoo.ru/fc25194b

31

Nmnynbe Tena. Umnynbsc cuiibl. 3aKoH
COXpaHEHHUs UMITyJIbCa. YIIPYroe U
HEYIPYroe B3auMOJCICTBUE

https://m.edsoo.ru/251e6f13




Pemenue 3agayq mo reMme "3akoH

32 " https://m.edsoo.ru/c3cceebl
COXPaHECHHUSI UMITYIIbCa
VYpok-koHDpEpPE "Pea oe

33 POK-KOHGepeHIIA KCTHBH " https://m.edsoo.ru/8b5e27f1
JBIDKCHUE B MIPUPOJIC U TEXHHUKE

34 Mexanuueckasi paboTa 1 MOLUTHOCTb https://m.edsoo.ru/848ba637
PaGora ¢ €CTH, C

35 T4 CHIIBT TDRECTH, CIUIRT https://m.edsoo.ru/d7a7¢555
YOPYTOCTH U CUJTBI TPEHUS
JlaboparopHas pabota «Onpenenenue

a00TEI C e

36 PabOTBI CHUIBL TPEHIA HpH https://m.edso0.ru/667c837¢
PaBHOMEPHOM JIBHKCHUH TeJIa 10
TOPU30HTAILHON TTOBEPXHOCTH
CBs13b DHE a0oTHI.

37 BASH JHCPTHH I paboThl https://m.eds00.1ru/84817179
IToreHunanbHas sHEprus
Kunetnueckas sue . Teopema o

38 HHETITECK f[ Hepri peM https://m.edsoo.ru/24d61ab5
KMHETUYECKOU YHEPTUHI
3aK0oH coxpaHe SHE

39 KOH COXPAHCHIL SHEPTHH B https://m.edso0.ru/24661129
MEXaHUKE
JlaGoparopHag pabora «3yueHue

40 patopHas pabot yHceHH https://m.edsoo.ru/48838ca3
3aKOHA COXPaHECHHSI SHEPTUN
KosnebarensHoe €HUE U €r0

41 JICDATEILHOC AIBHAKEHC 1 CF https://m.edsoo.ru/7b9859af
XapaKTePUCTUKU
3aryxarome KojieOaHus.

42 TYXAIOMME KOJCOAHA https://m.edsoo.ru/ad17f942
Brinyxaennsie konebanus. Pesonanc
Maremarnueckuii K 7|

43 TEMATHHCCKHI 1 HPYKHIHHbII https://m.edsoo.ru/4a6aa3 85
MAasiTHUKU
VYpok-uccienoBanue «3aBUCUMOCTb

44 nepuoaa KonebaHui OT KECTKOCTH https://m.edsoo.ru/b1¢7271b

IIPY’KUHBI U MacChl Ipy3a»




45

[IpeBpaiienue sHepruu npu
MEXAHUUYECKUX KOJIeOaHUsIX

https://m.edsoo.ru/8544337¢

46

JlaGopaTtopHas pabora «OnpeneneHue
Y4acTOTHI U IEproJIa KoJieOaHuit
NPYKUHHOTO MasITHUKA)

https://m.edsoo.ru/bald1d48

47

Jlaboparopnas pabota «I[IpoBepka
HE3aBUCHMOCTH TIEPUOJIa KOJICOaHHI
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Tpy3a»

https://m.edsoo.ru/5d34e65f

48

Mexaunueckue BoiHbl. CBOMCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MIOIIEPEYHBIE BOJTHBI

https://m.edsoo.ru/8ed367¢7

49

VYpok-koHpepenuus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMnueckue BOJIHBI"

https://m.edsoo.ru/ebd8d7b6

50

3Byk. PacnipocTpaHenue u oTpakeHue
3ByKa

https://m.edso00.ru/8a594969

51

Ypok-uccnenoranue "Habmonenue
3aBHCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

https://m.edsoo.ru/2b951238

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

https://m.edsoo.ru/699¢3612

53

VYpoxk-koHpepenuus "YabTpa3ByK u
UH(Pa3BYK B IPUPOJE U TEXHHUKE"

https://m.edsoo.ru/ffc5cbba

54

[ToaroToBKa K KOHTPOJILHOM paboTe
1o TeMe "3aKOHbI COXpPaHEHUS.
Mexannueckue Kojie0aHus U BOJTHBI"

https://m.edsoo.ru/b347159¢

55

KonTtponsHas pabora o Teme

https://m.edsoo.ru/e9924b5e




"3aKoHBI COXpaHEeHUs. MexaHnuecKue
KOJIcOaHHs ¥ BOJIHBI"

56

DJIEKTPOMArHuTHOE MOJIE.
DNIEeKTPOMarHUTHBIE BOJIHBI

https://m.edsoo.ru/45bbd19b

57

CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH

58

VYpoxk-koupepennus "[kana
3JICKTPOMArHUTHBIX BOJIH.
Hcnonb30BaHue AIEKTPOMATHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

https://m.edsoo.ru/48{68a2d

59

VYpok-uccnenopanue "M3yuenue
CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
MOMOIIbI0 MOOMITEHOTO TenedoHa"

https://m.edsoo.ru/3cfae84a

60

Pemenne 3amaq Ha OIMPCACIICHUC
HaCTOTHhI U JJIMHBI 3JI€KTpOMaFHPITHOI>'I
BOJIHBI

https://m.edsoo.ru/ebe362a6

61

DNeKTpOMarHuTHasi Ipupoja CBeTa.
CxopocTtb cBeTa. BonHoBsie cBolicTBa
cBeTa

https://m.edsoo.ru/ecb99257

62

Ucrounuku cBeta. [IpsMonuueitHoe
pacrpocTpaHeHHe CBeTa. 3aTMEHUS
Connua u Jlynst

https://m.edsoo.ru/f3de5613

63

3aKOH OTpa)KE€HUs CBETA. 3epKaja.
Pemenue 3aga4 Ha npUMEHEHUE
3aKOHA OTPAXKEHUS CBETA

https://m.edsoo.ru/45e91872

64

[Ipenomnenue cBera. 3aKOH
MPEOMJICHUS CBETa

https://m.edsoo.ru/3¢5ff9f5

65

[TonHOE BHYTpEHHEE OTpakeHue
cBeTa. Mcrmonbp30BaHue IOJIHOTO

https://m.edsoo.ru/4e43afa2




BHYTPEHHETO OTPa)KEHUS B
ONTHUYECKUX CBETOBOJAX

66

JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH yTJia
MIPEJIOMJICHUST CBETOBOTO JIy4a OT yTIjia
MaJICHUs] Ha TpaHule "BO3AYyX-

CTCKIJIO

https://m.edsoo.ru/835faed9

67

Ypoxk-koHpepenuus "Hcnons3oBanue
MOJIHOTO BHYTPEHHETO OTPaXKECHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAs
CBs3b"

https://m.edsoo.ru/2ce88641

68

JInnzel. OnTuyeckast Cuja JIMH3EI

https://m.edsoo.ru/c6451cf4

69

[MocTpoenne n3o6pakeHU B TMH3aX

https://m.edsoo.ru/3b4b5e4f

70

JlaGopaTtopHast pabota "Onpenenenue
(OKYCHOTO pacCTOSTHUS M OTNITUYECKOM
CHJIBI COOMPAFOIICH JTUH3BI"

https://m.edsoo.ru/911a47cb

71

Ypok-koHdpeperuus "OnTuaeckue
JMH30BbIe TPUOOpH"

https://m.edsoo.ru/5b79227a

72

I'ma3s xak onTudeckas cucreMa.
3peHue

https://m.edsoo.ru/d7aa88af

73

VYpoxk-koupepennus "JledexTo
3penusi. Kak coxpanuts 3peHue"

https://m.edsoo.ru/4dc7b213

74

Paznoxxenue 6enoro cBera B CEKT.
OmnbiTel HetoToHa. CnosxeHune
CIIEKTPaJbHBIX IBETOB. [[ucnepcus
cBeTa

https://m.edsoo.ru/6eb8b874

75

JlaboparopHas pabota "ONBITHI 110
Pa3IIoKEHHUIO OEJIOTO CBETA B CIIEKTP U

https://m.edsoo.ru/b4867994




BOCHPUATHIO I[BETA MPEIMETOB MTPU MX
HaOJII0ICHUH Yepe3 [[BETOBbIC
bunbTph"

VYpok-npaktukym "BoiHOBBIE

76 CBOICTBA CBETA: JUCIIEPCHUS, https://m.edsoo.ru/1b4e5¢94
uHTepdepeHius u qudpaxmuus"
O Pesepdopna aHeTapHa.

77 TPITRL Pgopaa u maseTapuas https://m.edsoo.ru/c36¢eftb5
MOJIEJIbL aTOMa
I1 bopa. M

78 OCTYATRL bopa. MOACTH aToMa https://m.edsoo.ru/d5e656ba
bopa
Hcnyckanne v morJonieHrue cBeTa

79 aroMoM. KBaHTEI. JIMHeuaTeIe https://m.edso0.1ru/9tb5689b
CIIEKTPBI
Ypok-mpa "HaOmroneHue

80 POKCTIPAKTHIYM "H AieHH https://m.edsoo.ru/83b9a577
CIIEKTPOB UCITYCKaHUS

81 PagnoakTUBHOCTE U €€ BUIBI https://m.edsoo.ru/8e¢724769
CrtpoeHne ato .

82 TPOCHHEC aTOMHOTO sipa https://m.edsoo.ru/2d85bef3
Hyknonnas moaens
Pagnoax € ImpeBparie .

83 AHOAKTHBHRIC IPCBPATLCHits https://m.edsoo.ru/8b56a71d
H3oTomsl
P :

84 | CILICHHE 33121 TO TeMe " https://m.edsoo.ru/f241bbdc

PannoakTuBHBIE MpeBpaleHUs

85 Ilepuon nonypacnana https://m.edsoo.ru/523a9317
Ypok-koHdepenuus "PagroakTuBHbIC

86 U3JIy4EHUS B IPUPOLIE, MEIULIUHE, https://m.edsoo.ru/4eadf6e4
TeXHUKe"
A .3

87 FICPHBIC PEAKIITH. SAKOHET https://m.edsoo.ru/c4cbe7ee

COXpPaHCHUA 3apAJ0BOTr0 U MaCCOBOT'O




YHUCCII

88

DHeprusi CBI31 aTOMHBIX sifiep. CBs3b
MaccChl ¥ SJHEPTUHU

https://m.edsoo.ru/734f11cl

89

Pemenue 3agau no reme "SnepHeie
peakuun"

https://m.edsoo.ru/5efa6£52

90

Peakniuu cuHTE3a M NETIEHUS AIEP.
Nctounuku sHeprun CosiHIa U 3BE3]T

https://m.edsoo.ru/2d7262c2

91

Ypok-koHpepenmus "Anepuas
sHepreTuka. JlencTus
PaAMOAKTUBHBIX U3JIy4€HUHN Ha
JKUBBIE OpraHu3Mbl"

https://m.edsoo.ru/bd4bbe5e

92

[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TeMe "DJIEKTPOMarHUTHOE TOJIE.
DIIeKTPOMarHUTHBIC BOJIHBI.
KBanToBrIe siBIcHUS"

https://m.edsoo.ru/d9f1261a

93

KonTtponbHas pabora o Teme
"DIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJTHBL.
KBanTOBBIC sIBIECHUS"

https://m.edsoo.ru/7231a58d

94

[ToBTOpeHnue, 06001IEHNE.
JlaboparopHble pabOTHI IO KypCy
"B3aumopeiictBue Ten"

https://m.edsoo.ru/8b45d684

95

[ToBTOpenue, 0600mIeHNE. Permenune
pacYeTHBIX U Ka4eCTBEHHBIX 3a]1a4 110
teMme "TenoBble npouecchl”

https://m.edso0.ru/d3248943

96

[ToBTOpenue, 0600IeHNE. Permenune
pacyeTHBIX U KaUeCTBEHHBIX 3aJ1a4 110
teme "KIIJ] TenioBeIxX aBuraresneci'”

https://m.edsoo.ru/28f67bc4




97

[ToBTOpenue, 0600mIeHNE. Permenune
pacYeTHBIX U Ka4eCTBEHHBIX 3a]1a4 110
teme "KIIJ] anekTpoycTtaHOBOK"

https://m.eds00.ru/39914911

98

[ToBTOpEeHmE, 0000IICHUE.
JlaGopaTopHbie pabOTHI 1O KypCy
"CBeTOBEIE ABIICHUA"

https://m.edsoo.ru/1¢d92¢22

99

[ToBTopenue, 06o0menue. Padora ¢
TEKCTaMH 10 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHHKe"

https://m.edsoo.ru/f7e3£69d

100

[ToBTopenue, 06o0menue. Padora ¢
texcramu 1o teMe "Koiebanus u
BOJIHEI"

https://m.edsoo.ru/497cclc6

101

[ToBTopenue, 06o0menue. Padora ¢
TekcTaMmu 110 TeMe "CBeTOBEIE
ABJIEHUS"

https://m.edsoo.ru/5986dca?

102

[ToBTOpenwue, 0600meHue. PaGora ¢
TekcTamu 1o TeMe "KBanToBas u
sanepHas pusuka'

https://m.edsoo.ru/6d32eedf

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102
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IMPOBEPSIEMBIE IPEIMETHBIE PE3YJbTATHI OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM MIPOI'PAMMbBI OCHOBHOI'O
OBILEIO OBPA3OBAHMUS

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHON MPOrPAMMbI OCHOBHOTI'0 0011ero 00pa30BaHUus

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATHUSA

1.2

pasiindaTtb SABJICHUA 110 OMHMCAHHUIO HX XapaKTCPHBIX CBOICTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHBH‘-IGCKOG SIBJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (U3UUECKUX SBICHUH B
OKpY’KalollleM MHpE, B TOM 4Yucie (U3NYECKUE SIBICHHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 337ady B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUIN

1.4

OIMCHIBATh HW3y4YCHHBIE CBOMCTBA Tel M (HU3MYECKHE SBICHHUS,
UCTIONB3Yysl (U3WYECKHE BEIMYUHBI, TPU OINUCAHUM MPABUIBHO
TPAaKTOBaTh (PM3MYECKUH CMBICT HCHONB3YeMbIX BEIUYUH, HX
0003HaueHHSI ¥ €AUHUIBI (PU3HMUECKUX BETUYMH, HAXOAUTh (HOPMYIIHI,
CBSI3BIBAIOINME JAHHYIO (U3MYECKYI0 BEJIWYMHY C JPYTUMH
BEJIMYMHAMHU,  CTPOUTh TpapUKd  M3YYEHHBIX  3aBHCUMOCTEH

(bU3UYECKUX BEITHMYHUH

1.5

XapakTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOIECCHI,
UCIIONB3Yysl M3YYEHHBIE 3aKOHBI, IPU OTOM JaBaTb CIOBECHYIO
(GopMyTHpPOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXXKEHHE

1.6

OOBACHATh (U3NYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TEN, B TOM
Yhcllie M B KOHTEKCTE CHUTyallMii IPAaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABIATH I[PUYUHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 JIOTMYeCKHX IIaroB ¢ omopod Ha 1 — 2
U3y4EHHBIX CBOMCTBA (PM3MUYECKUX ABICHUH, PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU

1.7

peuaTth pacu€THble 3aiaud B 1 — 2 nelCTBUSI, UCMOIB3YSl 3aKOHBI U




bopMyIbl, CBsI3bIBaIOIINE (GU3NUECKUE BETUYMHBI: Ha OCHOBE aHalln3a
YCIOBHSI 3aJayd 3alUChIBaTh KPATKOE YCIIOBHUE, IMOACTABISAThH
buznyeckue BeNIUYNHBI B POPMYJIIBI U MPOBOJUTH PacuéThl, HAXOAUTH
CIIPaBOYHbBIC JaHHBIC, HEOOXOAMMBIE /ISl PEIICHUS 3a7a4, OIICHUBATH

PEaTUCTUIHOCTD MOTYyYEHHON (PU3HMUECKON BEIIMUNHBI

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPhIE MOXHO PEHIUTh TPU TTOMOIIH
q)HBI/IquKI/IX MECTOAOB, B OIMMCaHUU HUCCICOOBAaHUA  BbIACIIATH
MpoBEpsieMOe  TPEANnojoxkeHue  (Tumoresy),  pasnauyaTtb  H
UHTEPIPETHPOBATh TOJYYEHHBIH pe3ysiIbTaT, HAaXOAWUTh OIIMOKH B

XO0J¢€ OIibITa, ACJIaTh BEIBOJEI I10 €0 pE3yjibTaTaM

1.9

IPOBOANTH OMNBITHI MO HAOMIONCHNIO (M3UYECKUX SBICHUH WIH
¢u3mueckux  CBOMCTB  Ten:  (OpMyIupoBaTh  MPOBEPSiEMbIC
IPEANONIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  INPEIUIOKECHHOTO

000pyI0BaHUs, 3aUCHIBATH X0 OMbITa U (POPMYIUPOBATH BHIBO/IBI

1.10

BBITIOJIHATE IMPAMBIC HU3MCPCHUSA C HUCIOJIB30BAHUCM AHAJIOTOBBIX H
M(ppoBBIX MPUOOPOB, 3aNKCHIBATh IMOKAa3aHUS MPUOOPOB C YUETOM

3aJaHHOH a0COJIIOTHOM MOTPEIHOCTH U3MEPEHUN

MPOBOJIUTH  WCCJEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DPU3UYECKOM
BEIIMYUHBl OT JPYro C HCIOIb30BAHUEM MPSAMBIX H3MEPECHUI,
y4acTBOBaTh B IUTAHMPOBAHMHM YYEOHOTO HCCIEAOBaHUS, COOMpaTh
yCTaHOBKy W BBIIIOJIHATH I/I3MepeHI/I$I, cnez[y;l Hpe,Z[.HO)KeHHOMy HJIaHy,
(GUKCUPOBATh PE3YNHTATHl TOJYYCHHOM 3aBUCUMOCTH (PU3MUECKHUX
BCJIMYHUH B BUJIC Hp@I[JIO)KeHHBIX Ta6JII/II_I 158 I‘pa(bI/IKOB, JncJiIaTb BBIBOJbI

I10 pE€3yjibTaTaM HUCCICIOBaHHUA

1.12

IPOBOJIUTh KOCBEHHBIE H3MEPEHHs (PU3MUECKUX BEIUYUH, CIEays
NPEeUIOKEHHONW MHCTPYKIMH: MIPU BBIMOJHEHUH U3MEPEHUI coOupaTh
JKCIIEPUMECHTAIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHUE HMCKOMOM

BCJINYHHBI

1.13

coOmoaTh MpaBuUja TEXHUKUM Oe3omacHOCTH Tpu  pabore ¢

1abopaTOpHBIM 000PYI0BAaHUEM

1.14

yKa3plBaTh NPHUHIUIBI JACHCTBUS NPUOOPOB M  TEXHUUYECKHX
YCTPOMCTB, XapaKTepU30BaThb IPUHLMIBI JCUCTBUSA HM3YYECHHBIX
npuOOpPOB M TEXHUYECKMX YCTPOMCTB € MOMOLIBIO HMX OIHUCAHHA,
UCTONB3ysl 3HAaHUA O CBOMCTBax  (PU3MYECKHX  SIBICHUA U

HeoOXoauMbIe (PU3NUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NPUBOAUTH TPUMEPHl (HAXOAUTh HWH(POpPMANUIO O TMpUMEpax)
NPaKTUYECKOT'0 UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HU i oOecriedeHusi Oe30MacHOCTH TpH  OOpalieHuu ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

cOOI0OICHHSI HOPM SKOJIOTHUECKOT0 TIOBE/IEHHUS B OKpYKarollel cperie

1.16

OCYILECTBIIATh OTOOP MCTOYHMKOB MH(pOpMauuu B ceTu MHTepHeT B
COOTBETCTBUM C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIONIUXCA 3HAHUM W IyTEM CPAaBHEHUS Pa3IUYHBIX HMCTOYHHKOB
BBIJICJIATE MH()OPMAINIO, KOTOpasi SBISETCSd HPOTHBOPEUMBON HIIU

MOET OBITh HEJOCTOBEPHOI

1.17

UCIIOJIb30BaTh pu BBIIIOJIHCHUH y4eOHBIX 3a1aHAI
HAYYHOIIONYJISIPHYIO ~ JIUTEeparypy  (pu3mueckoro  cojeprkaHus,
CIIpaBOYHBIE MaTEpHaNIbl, pecypcbl ceTh VIHTepHeT, BIaAeTh
npuéMaMM KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALIUU

13 OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

co3/aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBe 2 — 3 HCTOYHHKOB HH(pOpMauN (HU3NIECKOTO
CoJlep’KaHus, B TOM YHCIe MyOJUYHO JielaTh KpaTKue COOOUICHHS O
pe3yabTaTax MPOEKTOB WM YYEOHBIX MCCIEIOBaHUNA, MpPHU 3TOM
rpaMOTHO HCIOJIb30BaTh W3YYEHHBIM MOHATUMHBIN ammapar Kypca

(Gu3uKH, COMPOBOXKIATH BHICTYINICHHE MTPE3eHTAIIEH

1.19

IIPU BBITIOJTHEHUH Y4EOHBIX MPOEKTOB U MCCIEAOBAHUN pacHpeesTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUHU C IMOCTABICHHBIMU 33a4aMH,
CIIEIUTH 3a BBHINOJHEHHEM IlJlaHa NEeHUCTBUM, a/JleKBaTHO OIICHMBAThH
COOCTBEHHBI BKIJIAJ] B JCATCILHOCTh TPYIIBL, BBICTPAMBATH
KOMMYHHUKaTHBHOE B3alMO/ICIICTBHE, YUUTHIBAs MHEHHUE

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHON MPOrPaMMbI OCHOBHOT'0 001Iero 00pa30BaHUs

1.1

HCIIOJBb30BaTh ITOHATHUSA

1.2

pasiindaTtb SABJICHHUA 110 OIMHMCAHUIO HX XapaKTCPHBIX CBOICTB W Ha




OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX JAaHHOE (PU3NYECKOE SBJICHUE

1.3

pacmo3HaBaTh MpPOSBIECHUE W3YYCHHBIX (U3MUECKUX SIBICHUNA B
OKpY’KaloIlleM MHpE, B TOM 4Yucie (U3NYECKUE SIBICHUS B MPHUPOJE,
IPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a]auy B y4yeOHYIO, BBIICISThH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (PU3HUECKUX SIBICHUN

1.4

OMKCHIBATh H3YYCHHBIC CBOHCTBA Ten U (PU3MYECKHE SBICHUS,
UCTIONB3Yysl (U3WYCCKHE BEIMYUHBI, TP OIUCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKUN  CMBICT  HUCIOJB3YEMBIX  BEJIHYUH,
0003HaYCHHS U CAMHUIIBI (PU3UYECKUX BEITUYWH, HAXOAUTh (DOPMYJIBI,
CBS3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIUYHHY C JPYTHMH
BEIMYMHAMH, CTPOUTh TpapUKHd  HM3YYCHHBIX  3aBHCHUMOCTEH

(bU3HYECKUX BEITUYNH

1.5

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOIECCHI,
UCIIONB3Yysl M3YYEHHBIE 3aKOHBI, IPU HTOM JaBaTb CIOBECHYIO
(GopMyTMpPOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXKCHHE

1.6

06’[>$ICH$ITI> (bI/IBI/I‘IeCKI/Ie MponecCul U CBOIICTBa TCJI, B TOM 4YUCJIC U B
KOHTEKCTE CUTyallud MpPaKTUKO-OPMEHTUPOBAHHOTO  XapakTepa:
BBIABJIATH NPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH O6’b$ICHeHI/I€ n3 1
— 2 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 | — 2 HM3y4YEeHHBIX CBOWCTBA

bu3nUecKux SBICHUH, GPU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

peuaTth pacu€THble 3a7aud B 2 — 3 NEHCTBUSI, UCIOIb3YSl 3aKOHBI U
bopMyiibl, cBs3bIBaIONINE (DU3HMUECKHUE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIJIOBHS 33/1a4M 3aMUChIBATh KPATKOE YCIOBUE, BBISBIISITH HETOCTATOK
JMaHHBIX U1 pelIeHUs 3a7add, BbIOMpaTh 3aKOHBI U (HOPMYIIBI,
HEoOXoAuMBbIe Al €€ pelleHus, MPOBOAUTh PACUEThl U CPABHUBATH
MOJIyUeHHOE 3HaueHUue (PU3NYECKOW BEJIMYHMHBI C HU3BECTHBIMHU

JaHHBIMH

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh MPU TTOMOLIH
(U3NYECKUX METOJIOB, UCIOJIb3Yys ONMCAHUE UCCIIEIOBAHUS, BBIACTAT
IIPOBEPSIEMOE IPEAIOI0KEHUE, OLEHUBATh IPABUIIBHOCTH IOPSIKA

MIPOBE/ICHUS UCCIICIOBAHUS, JIEIaTh BIBOIBI

1.9

IPOBOANTH ONBITHI MO HAOMIONCHNIO (M3UYECKUX SBICHUH WIH
¢u3mueckux  CBOMCTB  Teln:  (OpMyIupoBaTh  MPOBEPSiEMbIE

NPENIONIOKEeHNUs, coOUpaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO




000pyioBaHUS, OMUCHIBATH X0/ OMbITA U (OPMYIHPOBATH BHIBOIBI

1.10

BBINIOJIHATDL IPSAMBIE HM3MEPEHUS C HCIOIb30BAHMEM aHAJOTOBBIX
nprOOPOB U AATYMKOB (PU3MYECKUX BEIMUYHH, CPABHUBATH PE3YJIbTaThI

HU3MEPEHHH ¢ YIETOM 3aTaHHONM a0COFOTHOM MOTPEITHOCTH

MPOBOJIUTh  HWCCJEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DPU3UYECKOM
BCJIMYUHBI OT I[perI\/'I C MHCIIOJIB30BAHUCM HpHMBIX H3M€p€HHI>'IZ
MJIAaHUPOBATh HCCIAEAOBAaHUE, COOMPATh YCTAHOBKY W BBITIOJHATH
U3MEpeHus, cienys  IpeIoKeHHOMY  IUIaHy,  (pukcupoBaTth
pe3yabTaThl MOJYYEHHONW 3aBUCUMOCTH B BUJE TaOIWIl U TPaPUKOB,

ACJIaTh BbIBOJBI 1O PE3YyJIbTaTaM UCCICAOBAHUA

1.12

NPOBOAWTh  KOCBEHHBIE  HM3MEpPEeHHs]  (PU3NYECKUX  BEIWYMH:
IUTAHUPOBATh U3MEpPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys TPEAJIOKEHHOM MHCTPYKLUMHM, W BBIYUCIATH 3HAUCHHUE

BCIIMYHUHBI

1.13

coOmoaTh MpaBuUja TEXHUKUM Oe3omacHOCTH Tpu  pabore ¢

1abopaTOpHBIM 000PYI0BAHUEM

1.14

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON Ha HUX OIHUCAHUS, HUCIOJIb3Ys
3HaHHA O CBOMCTBaxX (U3HUECKUX SBICHUM U HEOOXOAMMBIE

¢du3nUeckre 3aKOHOMEPHOCTH

1.15

Ppacro3HaBaTh MPOCTBIC TCXHHUYCCKUC yCTpOﬁCTBa U HU3MCPUTCIILHBIC
HpI/I60pI)I o CX€MaM U CXCMAaTHYHBIM PUCYHKaM, COCTaBJIATb CXCMBbI
SJICKTPHUICCKUX Lerneil ¢ IOoCIeIOBaTeIbHBIM U napaJijicJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pasinvdas YCIOBHEIC 0003HaUYCHHST

3JICMCHTOB 3JICKTPUYCCKUX Heﬂeﬁ

1.16

OPUBOIUTL TPUMEPHl  (HaXOOUTh WHPOPMAIUIO O MPUMEPAX)
MPaKTUYECKOTO UCTOIh30BaHUS (PM3NICCKUX 3HAHUI B MMOBCETHEBHOM
KU3HU g obOecriedeHusi 0Oe30MacHOCTH Tpu  oOpalieHuud ¢
npubOpaMu M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

cOOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAroIlel cpene

1.17

OCYIIECTBIISATh MOUCK MHPOPMAITUU (PU3UIECKOTO COJACPIKAHUS B CETH
NHTepHeT, HAa OCHOBE HUMEIOIIUMXCSA 3HAHUM MU MYTEM CpPaBHEHUS
JOIIOJIHUTCIIbHBIX HWCTOYHUKOB BBIACIATH I/IH(bOpMaI_[I/IIO, KOTOpasa

SBJISIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

UCMOJBb30BaTh NPU  BBIMOJHEHUM YYEOHBIX 3aJaHHil  Hay4yHO-




HOMYJISIPHYIO JINTEPaTypy (QU3UYECKOro COIEp:KaHUs, CIPaBOUYHBIC
Marepuaisl, pecypcbl ceru MHTepHeT; BiageTts  npUEMaMHU
KOHCIIEKTUPOBAHMs TEKCTa, IIpeoOpa3oBaHus MHPOpPMALUU U3 OJHON

3HAKOBOU CHUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE U KPATKHE YCTHBIE COOOIICHUS,
00006mass wHGOPMAIMIO M3 HECKOJBKMX HCTOYHHUKOB (PU3MUECKOTO
COJepKaHUsA, B TOM 4YHUCIIE MYyOJIMYHO TNPEACTABIATH PE3yJIbTaThl
IIPOEKTHOM HJIM HCCIENOBATCIIbCKOM NEATEIBHOCTH, IIPH 3TOM
IPAMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUWHBIN ammapar Kypca

(bu3KKH, COMPOBOXKIATH BHICTYIIJICHHE MTPE3eHTaI[UeH

1.20

IPU BBIMIOJIHEHUN Y4YeOHBIX MPOEKTOB M MCCIEAOBAaHUN (U3UUYECKUX
MPOIIECCOB PACHPEIENSITh O0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, aJAeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ] B JEATENbHOCTb TPYIIBL, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  MPOSABISIA  TOTOBHOCTh

paspemniath KOH(PJIUKTHI

9 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHON MPOrPaMMbI OCHOBHOTI'0 00111ero 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUSA

1.2

pasiindaTtb SABJICHHUA 110 OIMHMCAHUIO HX XapaKTCPHBIX CBOICTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHBH‘-IGCKOG SIBJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (U3UUECKUX SBICHUH B
OKpY’KalollleM MHpE, B TOM 4Yucie (PU3NYECKUE SIBICHHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 337ayy B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUIN

1.4

OIMCHIBATh HW3y4YCHHBIE CBOMCTBA Tel M (HU3MYECKHE SBICHHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYUHBI, TPU OIMUCAHUU MPABUIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIOJB3yEeMBIX  BEJIMYMH,
0003HaueHHSI ¥ €AUHUIBI (PU3MUECKUX BETUYMH, HAXOAUTh (HOPMYIIHI,

CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYMHY C JPYTHMH




BEJIMYMHAMHU, CTPOUTh TIpaQUKM  U3YUYEHHBIX  3aBHUCHUMOCTEH

(bU3HYECKUX BEITUYNH

1.5

XapaKkTepu30BaTh CBOMCTBA TeJ, (PM3MUECKUE SIBICHUS U MPOIECCHI,
UCIIONB3Ysl M3YYEHHBIE 3aKOHBI, IPU OTOM JaBaTb CIOBECHYIO
(GopMynIHpPOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYecKoe

BBIpaXKEHHE

1.6

OOBSCHATH (PU3MUYECKHE MPOLECCH M CBOMCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CUTyallUd MPaKTUKO-OPMEHTHUPOBAHHOIO  XapakTepa:
BBISBIISATh IPUUUHHO-CIIEICTBEHHBIE CBS3U, CTPOUTHh OOBSICHEHUE U3 2
— 3 JIOTMYECKHX WIaroB C NOMOIIbIO 2 — 3 HM3YYEHHBIX CBOHCTBA

buznyecKux sIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacy€éTHbIC 3amavd (ONMHMparIIHMecss Ha cucTemMy u3 2 — 3
YpaBHEHMIi), HCIONB3Ys 3aKOHBI U  (OPMYINbI, CBSI3bIBAIOIINE
¢usznyeckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUSA 3aJauu
3alMCbIBATL KPATKOC  YCJIOBHC, BbIIBJIATH HEAOCTAOIIUE HIIN
M30BITOYHBIE JJAHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
AJig pelICHud, MPOBOAWUTH paC‘-IéTBI U OLCHHUBATHL PCAIMCTHUYHOCTH

MOJIyYEHHOT0 3HAUYeHUS (PU3HUUECKON BEITUUNHBI

1.8

pacrio3HaBaTh MPOOJIEMbI, KOTOpPBHIE MOXXHO PpEIIUTh TPH I[TOMOIIH
(U3MUECKUX METOOB, MCIOJb3Ysl ONUCAHUE HCCIEAOBAHUS, BBIAEIAThH
IIPOBEPSIEMOE IIPEAIIOIOKEHUE, OLICHUBATh IIPABUIBHOCTh IOPSIKA
IIPOBEIACHHUS UCCIIEAOBAaHUA, [EJIaTh BBIBOABI, HWHTEPIPETUPOBATH

pe3yabTaThI HAOIOICHHIA U OTIHITOB

1.9

NOPOBOIUTH OMBITHI MO HAOMIOACHUIO (U3MUECKUX SIBICHUH MU
(GHU3MYECKUX CBOWCTB TEN: CAMOCTOSATEILHO COOMPATh YCTAHOBKY H3
U30BITOYHOTO Habopa 00OpYyIOBaHMUS, ONMUCHIBATH XOJ| OIBITA U €ro

pe3ynbTathl, GOPMYIUPOBATH BHIBOIBI

1.10

NPOBOIUTh TPH HEOOXOJVUMOCTH CEPHUI0 TMPSIMBIX HM3MEPECHHUH,
ompenenss cpenHee 3HAueHUE H3MepseMOl BeIMYUHBI ((POKyCHOE
paccTosiHue COOMparoIIe JIMH3BI), 00OCHOBBIBATH BHIOOp crocoda

U3MEpEeHUs (M3MEPUTENBHOTO IPHOOopa)

NPOBOJIUTH HCCIENOBAaHUE 3aBHUCUMOCTEH (DU3MYECKHX BEIUYUH C
UCTIONIb30BAaHUEM IPSIMBIX M3MEPEHUIl: IIaHWPOBATh HCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHUPOBATh pPE3yJIbTaThl

nonyquHoﬁ 3aBUCHUMOCTH (bI/ISI/I‘IeCKI/IX BCJIIMYHH B BHJC Ta6J'II/IHI/I




rpaduKoB, IeaTh BHIBOJIBI 10 pe3yJIbTaTaM UCCIIEOBAHUS

1.12

IPOBOAUTh  KOCBEHHBIE  HM3MEpPEeHHs]  (U3NYECKUX  BEIUYMH:
IUTAHUPOBATh M3MEpPEHHs], cCOOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
W BBINOJHATH M3MEPEHHUs, Cleays MpPeUI0KEHHOH WHCTPYKILIHH,
BBIUNCIIATh 3HAYEHHME BEIMYMHBI M AHAJIU3UPOBATH IIOJIyYEHHBIE

pe3yJIbTaThl C YY4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmoaTh MpaBWJIa TEXHUKH O€30MacHOCTH TMpu  padore ¢

71a0opaTOpHBIM 000pyIOBaHUEM

1.14

pa3nuyaTh OCHOBHBIC NMPHU3HAKK HM3YYCHHBIX (PU3UUYECKUX MOJICIICH:
MaTepuaibHas TOuka, a0COMOTHO TBEPAOE TENO, TOUEUHBIH UCTOYHHUK
CBETa, JIyd, TOHKas JIMH3a, IJIAaHETapHas MOJE]b aToMa, HYKJIOHHAs

MOJIeJIb AaTOMHOTO SIIpa

1.15

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX OIHUCAHHUS, HUCIONIb3Ys
3HaHUS O CBOMCTBaX (PU3MYECKHX SBICHUHA ¥ HEOOXOJAMMBIE

bu3nIecKue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH H3YyYEHHBIX
TEXHUUYECKUX YCTPOMCTB, M3MEPUTEIBHBIX npubopoB u
TEXHOJIOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-MPaKTHUUECKUX
3a[a4, ONTHYECKUE CXEMBI JJISl TOCTPOEHUS N300pakeHUH B TIIOCKOM

3epKaJie ¥ COOMPAIOIIEH JTH3e

1.17

NPUBOAUTH TPUMEPHl (HAXOAUTh HWH(POpPMAIUIO O MpUMEpax)
NPaKTUYECKOT'0 UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B MOBCEHEBHOM
KU3HU I oOecriedeHusi 0e30MacHOCTH TpH  OOpalieHuu ¢
npubopaMu U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

cOOI0OICHHSI HOPM SKOJIOIMUECKOT0 TIOBEJIEHHUS B OKpYKaloIlIel cperie

1.18

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UYECKOTO COEPIKAHMSI B CETH
WnTepHer, camocToATENbHO (OpMyTupysi TMOMCKOBBIH  3ampoc,
HaXOOUTb IIyTM  ONpPENEICHHUS  TOCTOBEPHOCTH  IOJyYEHHOU
UHPOpPMALIMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJIHUTEIBHBIX

HCTOYHUKOB

1.19

UCIIONIb30BaTh IPH  BBHIMOJIHEHMHM YYEOHBIX 3aJaHUN  HaydHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COJIEpKaHUs, CIPaBOYHBIC
Marepuansl, pecypcbl ceth MHTepHeT; BilageTe NpuUEMAMHU

KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHuss WHPOPMALUU U3 OJHOMN




3HAKOBOU CHUCTEMBI B IPYTYIO

1.20

co3/laBaTb COOCTBEHHBbIE IHCHMEHHBIE U YCTHBIE COOOIICHHUS Ha
OCHOBe HWH(pOpPMAIlMM M3 HECKOJBKUX MCTOYHHKOB (DPU3NIECKOTO
coJlep)KaHusl, MyOJIMYHO MPEICTaBISTh Pe3yJabTaThl MPOEKTHON WU
UCCIIEIOBATEIbCKON  AEATENBbHOCTH, P 3TOM  T'PaMOTHO
HCIIOJIb30BaTh U3YYEHHbIN MOHATUHHBINA anmapaT U3y4aeMoro pasjaeina
(GU3UKKM W CONMPOBOXKIATh BBICTYIUICHHE MpPE3CHTAlMe C y4EToM

0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB

1.21

IPU BBIMIOJHEHUN Y4YEOHBIX MPOEKTOB M MCCIEAOBAaHUN (U3UUYECKUX
MPOIIECCOB PACHPENENSITh O0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEIUTh 34 BBINOJHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, aJAeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJIaJ] B JESATENbHOCTb TPYIIBL, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  MPOSBISIL  TOTOBHOCTh

paspemniath KOH(JIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon
paznena

Kon
3JIEMEHTA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B TO3HAHUU OKPYXAIOIIETO MHUPA

1.1

®uzuka — Hayka O MpUpoae. SBJICHUS TPUPOJIBIL.
dusnueckue SABJICHUSA: MCXaHHNYCCKHCEC, TCIIJIOBBIC,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

Ousnueckue BenuuyuHBL M3Mepenue  usmyeckux
BenuunH.  Dusmueckue  mpubopel.  [lorpemrHocth

n3MepeHnii. MexayHapoIHasi CUCTeMa €IMHUIL

1.3

EcrecTBeHHOHAay4HBIH METO/A TO3HAHWS: HAOIIOJICHHE,
IIOCTAHOBKA Haquoro BOHpOCﬁ, BBIABHXCHHNEC THUIIOTEC3,
OKCIIEPUMEHT 10 TIPOBEPKE THIOTE3, OOBSICHEHUE

HaA0JII0OAaEMOT0 SBJICHUS

1.4

Onwucanue GpU3NUECKUX SBICHUN C TOMOIIIBIO MOIENIEH

1.5

[TpakTrueckue pabOTHI:
N3mepenue paccTosHUMN.
N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO Tea.
Ornpenenenne pa3MepoB MaJbIX TEJ.
N3Mepenne temnepaTypsbl IPU MOMOIIH KUJKOCTHOTO

TEPMOMETPA U JaTYMKA TEMIIEpaTypPhl

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEIIIECTBA

2.1

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbBI, HUX
pazMepsl. ONBITHI, JOKa3bIBaIONIME AMCKPETHOE CTPOCHHE

BEIIECTBA

2.2

JIBmxenue yactuil BemectBa. CBsSI3b  CKOPOCTH
JNBW)KEHUS  YacTULl C  Temmeparypoul. bpoyHoBckoe

nBrkeHue, Iuddysus

23

B3anmoneicTBre 4acTUIl BEIIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC




AFpeFaTHI)Ie COCTOSAAHUA BCIICCTBA: CTPOCHUE TIa30B,

KHUIKOCTEH W TBEPABIX  (KPUCTAUIMYECKHMX)  TeJl.

2.4 B3anmocBA3b MeXAy CBOWCTBAMU BEUIECTB B Pa3HbIX
arperaTHhIX COCTOSHUSX M HUX aTOMHO-MOJICKYJISIPHBIM
CTpOCHHEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[TpakTrueckue pabOTHI:
Onenka [guamMeTpa aromMa METOIOM psIoB  (C
WCIIOb30BaHueM (GoTorpaduii).
2.6 OnbITel 1O HAOJIOJCHUIO TEIUIOBOTO PACIIUPEHUS

rasos.
OnmbITBl 1O OOHApYXKEHHIO  JEHUCTBHS  CHII

MOJIEKYJISIPHOTO TPUTSKEHUS

JIBKEHUE U B3AMMOJIEUCTBUE TEJI

11 Mexanunueckoe JIBIKEHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE IBUKECHUE
32 Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM
' JNBH>KEHUU. Pacu€r myTH U BpEMEHU JIBUKECHUS
SIBnenune umHepuuu. 3akoH uHepuuu. B3aummoneincrtBue
33 TeJ KaKk MPUYMHA WU3MEHEHUs CKOPOCTH JBUYKEHUS TEl.
Macca kak Mepa MUHEPTHOCTH Teja
34 [InotHocts  BemectBa.  CBSI3b  IJIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BhEMA BelllecTBa
3.5 Cuna Kak XapakTepUCTHKA B3aUMOICHUCTBHS TEN
3.6 Cuna ympyroctn u 3akoH ['yka. M3mepeHue cuiibl C
' MOMOIIIbIO JUHAMOMETpPA
37 SBnenue TAroTEHUA M cwia TskecTH. Cuna TSKecTH
' Ha Jpyrux mianerax. Bec Tena. HeBecomocTh
33 Cuna tpeHus. TpeHHe CKOJIbXKEHUS U TPEHHUE MOKOSI.
' Tpenue B mpupoie U TEXHUKE
39 CroxxeHre CWJI, HaAlpaBJICHHBIX MO OJHON MPSIMOM.
. PaBHOelicTByOIIAsA CHIT
310 [IpakTuyeckue pabOTHI:

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO  JIBHKEHUS




(mapuka B KUAKOCTH, MOJENIU DIEKTPHUECKOTO
aBTomMoOMIIT u Tak pjanee). OmpeseneHue cpenHen
CKOpPOCTH CKOJIbKEHHS Opycka WIM IIapuka IO
HaKJIOHHOH  mmiockocTH. OrmpeneneHne  MIOTHOCTH
TBEPAOTO Tena. OnbIThI, JI€MOHCTPUpPYIOIINE
3aBUCUMOCTh PaCTsDKeHUs (nedopMmaruiu) MpyKUHBI OT
NPUJIOKEHHOW  cwiibl.  OTBITBL, JAEMOHCTPUPYIOIIUE
3aBUCUMOCTB CHJIbI TPEHUS CKOJBKEHHUS OT Beca Tesa U

XapakTepa CONPUKACAIONINXCS TOBEPXHOCTEH

3.11

DusnuecKue SBICHUS B IPUPOJE: IIPUMEPHI ABWKCHUSA C
Pa3IMYHBIMU CKOPOCTSIMU B KMBOW U HEXXHMBOU IIPUPOJIE,

NIeiCTBUE CUIIbI TPEHUS B IPUPOJE U TEXHUKE

3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, MOUTUITHUKA
JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEHN 1 I'A30B
41 Hasnenne TtBEpaoro Tema. CrnocoObl yMEHBIICHUS H
' YBEJIMUYEHUS AaBICHUS
4o JlaBreHue raza. 3aBHCUMOCTD JaBJICHUS Ta3a OT 00bEMa,
' TeMIIepaTypbl
43 [lepenaua naBneHust TBEPABIMHU TEIAMH, KUAKOCTSIMU U
' razamu. 3akoH [lackans. [IHeBMaTHUeCKrEe MaIIMHBI
3aBUCUMOCTh  JaBJICHUS JKUIKOCTH OT TJIyOUHBI.
4.4 IManpocratudeckuii napagokc. CooOmIarmuecs coCcysl.
['unpaBnuueckre MEXaHU3MbI
Atmocdepa 3emau u atMmochepHoe AaBiaeHue. [IpuauHbI
45 CYIIECTBOBAaHMs BO3AYIIHONW 000m04ku 3emiu. OnbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO TABJICHHS OT
BBICOTHI HaJl YpPOBHEM MOPSI
16 N3mepenne armocdeprnoro naenenus. [Ipubopbr mis
' MU3MepeHust aTMOC(HEPHOTo JaBICHUS
JleicTBHE KUAKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BrelTamkuBaromas (apXxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 IInaBanue ten. Bo3gyxomnnasanue
4.9 [IpakTuyeckue pabOTHI:




HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT
o0BéMa TOTPYKEHHOW B IKHUAKOCTH YacTH Tela.
OnpeneneHre BbITAIKUBAIOLIECH CUJIbI, TEUCTBYIOIIECH Ha
TEN0,  NOrpyxkéHHoe B  kuakocTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUIIbI, AEHCTBYIOIIEH
Ha TeNOo B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOLIME  3aBUCHUMOCTh  BBITAJIKMBAOIIEH
CHJIBI, IEHCTBYIOUIEH Ha TEJNO B JKUAKOCTH, OT 00BEMa
MOTPYy>KEHHOM B JKHUJIKOCTh YAaCTH Tela U OT IJIOTHOCTH
KUIKOCTH. KonctpynpoBanue  apeomerpa  Wiu
KOHCTPYMPOBAaHHE  JIOAKM M OIpeAelieHHe €

Ipy30I0AbEMHOCTH

4.10

®dusnueckue  SABIECHUS B MPUPOJAE:  BIMSHUE
aTMoc(hepHOro JaBiICHUs Ha KUBOM OpraHU3M, TIaBaHUE

pBIO

4.11

TexHuveckue YCTPOWCTBA: COOOIIAIOIIMECS COCY/bI,
YCTPOMCTBO BOJONPOBOAA, THIPABIMYECKUNA TMpecc,
MaHOMeTp, OapomeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT A

5.1 Mexanunueckasi pabota
5.2 MexaHndeckast MOILIHOCTh
53 [IpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs
' miockocTh. [IpaBuio paBHOBecHs pplyara
5.4 [IpuMeHeHne npaBuiia paBHOBECHS phluara K OJIOKY
«3omoroe  mpaBuiao»  MexaHwkd.  Koaddurnment
5.5 IIOJIE3HOTO JEUCTBUSA MEXaHU3MOB. IIpoctslie
MEXaHHU3MBbI B OBITY U TEXHHUKE
5.6 IloTeHuManpHas 3HEPTUU TeNA, IOJHATOrO HaJ 3eMIEN
5.7 Kunernueckas sHeprus
s g [TomHast MexaHHuYecKass SHeprus. 3aKOH HM3MEHEHUS M
' COXpPaHEHUS MEXaHUUECKON SHEPrUU
- [TpakTrueckue pabOTHI:

Onpenenenne  pa®OTbl  CHJIBI  TPeHHUA  IIPH




PaBHOMEPHOM  JBW)KCHMM Te€la 10 TOPU3OHTAIBHOU
oBepXHOCTU. McenenoBanye ycinoBUM paBHOBECHUS pblyara.
N3amepenne KIIJI HakioHHOM mtockocT. M3ydeHnue 3akoHa

COXpPAaHCHUA MEXaHHUYECKOM SHECPTrun

duznyeckue SBICHUS B npupoac: pblHaru B TCIIC

5.10
YeJIoBeKa
TexHHUeckne YCTpOMCTBA: pblYar, TMOJBWXHBIA U
5.11 HEMOJIBIKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COACPKAHUS
pasaeJia 3JIeMEHTAa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHUSI  MOJEKYISIPHO-KMHETHYECKOM
61 TEOpUM CTpOEHHUs BemecTBa. Macca ©  pa3mepsl
. Mosiekysl.  OmbITBI,  MOATBEPKJIAIOIIME  OCHOBHBIE
MTOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKON TEOpUN
Mopnenun  TBEpAOro, JKUAKOTO U ra3o00pa3HOro
6.2 cocTosiHMM BemecTBa. Kpucrammmueckue u amopdHbIe
Tena
OObsicHEeHHE CBOWCTB ra3oB, KUJIKOCTEH U TBEPIBIX TET
6 6.3 Ha OCHOBE TMOJIOKEHUN MOJEKYIIPHOKUHETHUYECKON
TEOpPUH
6.4 CmauyuBaHue U KanWJUISIPHBIE SIBIICHUS
6.5 TermioBoe pacuiupeHne U cxaTue
6.6 Temmnepatypa. CBsizb TeMmmeparypbl €O CKOPOCTBIO
' TETJIOBOTO ABUKEHUS YaCTHI]
67 Buytpennss sueprust. CriocoObl H3MEHEHHUs] BHYTpEHHEH
' SHEPTUU: TEeIUIoNepeaada U COBEpIIeHNE pabOThI
6.8 Bunsl Tennonepenaun: TEmIONPOBOIHOCTh, KOHBEKIUS,
' W3IIy4eHUE




KonnuecTtBO  TEIUIOTHL VnenbHass  TEIIOEMKOCTH

6.9
BEILIECTBA
TenmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOro OanaHca
611 [InaBneHue u oTBEp/IeBaHNE KPUCTATUTMUYECKUX BELIECTB.
' VY nenbHas TemioTa MaBiIeHUs
[TapooOpazoBanne ¥  KoHAeHcanus. Vcmapenue.
6.12 Kunenne. VYpenpHas  Temiora  mapooOpa3OBaHMS.
' 3aBUCHUMOCTh TEMIIEpaTyphbl KUIIEHUS OT aTMOC(HEPHOTO
JABJICHUS
6.13 Brnaxnocts Bo3myxa
6.14 DHeprus TOIMBa. Y IeibHas TENI0Ta CrOPaHUs
[Mpunnuner  pabotel  TermoBeix — aBuratenet  KIT/]
6.15 TEIJIOBOTO JBUTaTeNs. TerioBble ABUTATENM M 3allUTa
OKpY>Karollen cpeibl
3aKOH COXpPaHEHHUs U MPEBPALLEHUS SHEPTUH B TEIJIOBBIX
6.16
npoiieccax
[TpakTrueckue pabOTHI:
OneiTel 1O  OOHAPYKEHUIO  JEHCTBUS  CHII
MOJIEKYJISIPHOTO MTPUTSKEHUSI.
OnbITEl 1O BBIPAIIMBAHUIO KPUCTAIIOB MOBAPEHHOU
COJIM WJIU caxapa.
OneITEl IO HAOIIOEHUIO TEIIOBOTO PACHIUPEHUS
ra3oB, JKMJIKOCTEW U TBEPABIX TEJ.
617 Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IINPUIA.

OnbITHL, JEMOHCTPUPYIOLIME 3aBUCUMOCTH JABJICHHS
BO3/yXa OT €ro 00b&Ma U HarpeBaHUs WIN OXJIAXKICHUSL.

[IpoBepka rumnoresbl JUHEWHOW 3aBUCHUMOCTH JJTUHBI
CTOJIOMKA JKUJIKOCTH B TEPMOMETPUUYECKOM TpyOKe OT
TEMIIEPaTypBl.

Habntonenne n3MeHeHust BHyTpEHHEH SHepIruu Tena B
pe3yibTare Tervionepeaays U padboThl BHEIIHUX CHUIL.

Hccnenosanue SIBIIEHUS TermiooOMeHa npu




CMEILIUBAHUH XOJOAHON U TOPAYEH BOJIBI.

LWIAHAPOM.

HccnenoBanue mpoiecca uCrapeHus.

OnpeneneHHe KOJIM4YCCTBA TCIJIOTHI, ITOJIYYCHHOI'O

BOJOMH TpU TEIUIOOOMEHE C HarpeThlM METaJUIMYECKUM

Onpenenenne ynenbHON TEIVIOEMKOCTH BELLIECTBA.

Onpenenenre OTHOCUTENbHON BIAXXHOCTH BO3/yXa.

Omnpenenenue yaeabHON TEMJIOTHI TUIABICHUS JIbJIA.

duznyeckue SBICHUS B MPHUPOJE:

IMOBEPXHOCTHOC

HaTsKCHUC W KAallWJUIAPHBIC SBJICHUA B HPUPOAL,

6.18 KpUCTAJUIBI B Mpupojie, uziydenre ColHIla, 3aMep3aHue

HWHEs, CHera.

BOJI0EMOB, MOpPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

TexHudeckne  yCTpOMCTBA:  KAaNWULIAPBL, IIPUMEPHI

WCIOJIb30BaHUS KPUCTAIIOB, >KUJIKOCTHBIA TEPMOMETP,

6.19 JAaTYUK TEeMIepaTypbl, TEPMOC, CHUCTEMA OTOIUICHUS

ABUTATCJIb BHYTPCHHCTO CrOPAaHUs.

JIOMOB, THTPOMETPBI, ICUXPOMETp, MapoBas TypOuHa,

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Tei. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B

B3aumopeiicTBue 3apsHKEHHBIX Tl

3akoH Kynona

7.2 (3aBUCUMOCTB CHUJIBI B3aUMOJICHCTBUS 3apsSKEHHBIX TEl OT

BEJIMYMHBI 3apSI0B U PACCTOSHUS MEXTy TEJIaMU)

DnekTpuyeckoe nosie. Hanpssk€HHOCTh 3JIEKTPUYECKOTO

7.3 noss. [IpuHIUI Cyneprno3uiMMu AIEKTPUUECKUX MOJeH

(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »siekTpuyeckux 3apsaoB. DJIEMEHTapHbIN
7.4 anekTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHNMKY U
TUAJIEKTPUKU
7.5 3aKOH COXpaHEHHMS ANEKTPUUECKOTO 3apsiaa
ONEeKTpUYECKUH  TOK.  YCJIOBHS  CYyLIECTBOBaHMS

7.6

SJICKTPHUYECCKOI'O TOKA. HcTOUYHMKH TOCTOSTHHOT'O TOKA




Jencreus 3IEKTPUYECKOIO TOKa (Temosoe,

7.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUA TOK B
KUIKOCTAX M ra3ax
. OnekTpuyeckas uenb. Cuna TOKa. DJNEKTPUYECKOE
. HalpshKEHUe
79 CornpoTuBieHue MIPOBOJHHUKA. VY nensHOE
. CONPOTHUBIICHNE BEILIECTBA
7.10 3akon OMa 1J1 yyacTKa Lenu
1 [locnenoBarenbHOE W  NapajjieIbHOE  COEIUHEHUE
' MIPOBOJIHUKOB
PaGorta ®W MOIIHOCTH SJEKTPUUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenua
13 DNEeKTpUYECKHE IEeNH W TMOTPEOUTENN SICKTPUICCKOMN
. sHepruu B ObITy. KopoTKoe 3amMbIkaHue
[TocTostHHBIE MarHuTHL. B3anMoneicTBHE MOCTOSTHHBIX
7.14
MarHuTOB
715 MarnutHoe mnose. MarHutHOoe TmoNe 3eMiId U €ro
' 3HAYEHME JUIS )KU3HU Ha 3emiie
716 OnbIT Dpcrena. MarHuTHOE TOJIE 3JIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne 3EKTPOMarHuTOB B TEXHUKE
JlelicTBUE MarHUTHOIO IIOJISI HA IPOBOJHUK C TOKOM.
717 DneKTpoABUraTellb MOCTOSHHOIO TOKa. Mcnonb3oBaHue
. AJIEKTPOJIBUTATENIEN B TEXHUYECKHX YCTPOMCTBAX M Ha
TpPaHCIIOPTE
OnbiTel  @apaned.  SIBieHUE  BIEKTPOMArHUTHOMN
7.18
nHaykiuu. [Ipasuno Jlenna
DJIEKTPOTreHEPaTOP. Crioco0mr MOJTYyYEHUS
7.19 AJIEKTPUYECKON SHEPIruu. DJIEKTPOCTAHLINH Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTUU
[TpakTrueckue pabOTHI:
7.20 OnbITH O HAOMIONEHUIO 3JICKTPU3ALNH TNl MHIYKIIHEH

U IIPU CONIPUKOCHOBECHUH.




UccnenoBanue neUCTBHUS DJIEKTPUYECKOrO IO  Ha
MTPOBOJITHUKY U TUDJICKTPUKH.

COopka ® mIpoBepKa pabOTHl DJIEKTPUUYECKON ICTH
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenne u peryampoBaHue HapsHKEHUS.
HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HIYILETO Yepe3
pPE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAIPSKEHUS
Ha pe3ucTope.

OnbITHL, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh
JJEKTPUYECKOTO COMPOTUBJIEHUS IPOBOJHUKA OT €ro
JUTMHBI, TUIOLIAU TIOTIEPEYHOT0 CEUCHHS U MaTepHalia.
[IpoBepka mpaBuia CIOXEHHS HAOPSOKEHUW TIpU
MIOCJIEIOBATEIbHOM ~ COEAMHEHUM [JIBYX PE3UCTOPOB.
[IpoBepka mpaBuia s CHIIBI TOKA IPH MapajluIeIbHOM
COoeMHEHUN  pe3uctopoB.  Ompenenenue  pabOTHI
ANEKTPUYECKOTO TOKa, MAYIIEr0 4Yepe3 Ppe3UucTop.
OnpeneneHne  MOIIHOCTM — DJIEKTPUYECKOIO  TOKa,
BBIJIETIIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CWJIBl TOKA, UJIYILIETO Yepe3 JIAMIIOYKY, OT HalpsKEHHS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MAarHuTHOTO B3aWMOJEHCTBHSI IMOCTOSIHHBIX MArHUTOB.
N3yueHne MarHuTHOIO MOJISl MOCTOSIHHBIX MArHUTOB NPU
ux oOwveauHeHMH U pazaeneHun. lccrnegoBanue
NEUCTBUS JIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  CHJIBI
B3aUMOJCHCTBUS KAaTyIIKH C TOKOM M MarHuTa OT CHUJIbI
TOKAa W HAaNpaBJICHWs TOKa B KaTymke. M3ydeHue

HGﬁCTBHH MAroiuMTHOIrO IoOJii Ha IMPOBOJHUK C TOKOM.

KonctpynpoBanue 54 A3Yy4YEHUE paboThI
3JIEKTPOJIBUTATEIS. N3mepenne KITI
AJIEKTPOJBUTATEIILHOMN YCTaHOBKH. OnbITHI o

HUCCICOOBAHUIO SBJICHUA SHGKTpOMaFHHTHOﬁ HWHAYKIHU:




HUCCICIOBAHUC W3MEHEHMH 3HAa4YCHHUSI U HaIlrpaBJICHUA

WHIYKIIMOHHOTO TOKA

7.21

dusnueckue SBICHUS B MPUPOJE: DIIEKTPUUECKHUE
SABIIEHU B  arMmocdepe, DBJIEKTPUUECTBO  KHUBBIX
OpraHW3MOB, MarHUTHOE TOJIe 3eMJId, Iper( MOFOCOB,
POJIb MAarHuTHOIO MOJIA OJId KU3HU Ha 3€MJIG, IMOJIAPHOC

CHAHUC

7.22

TexHHYeCKHe YCTPOMCTBA: BJIEKTPOCKON, amIepMeTp,
BOJITMETP, PEOCTaT, CUYETYUK DJICKTPUUYECKON DHEPIUU,
3JIEKTPOOCBETUTENFHBIE  MPUOOPBI,  HarpeBaTelbHbIC
AIEKTPOIPUOOPHI (mpumepsl), AIEKTPUICCKHE
MPEAOXPAHUTENH, DJIEKTPOMArHUT, 3JEKTPOJIBUTATEIb

MMOCTOAHHOI'O TOKA, rCHCPATOP IMOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kon snementa [IpoBepsiembie 37IEMEHTHI COAEPIKAHUS
paszena
MEXAHUWUYECKHUE SABJIEHUA
g1 Mexanuyeckoe JABWXKEHHE. MarepuaibHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTE MEXAHUYECKOT'O NBIKECHUSA
8.3 PaBHOMEpHOE NMPSIMOIMHENHOE JBUKEHUE
HepaBnomepHnoe NPAMOJIMHEHHOE JIBUKEHUE.
8.4 Cpennsis M MIHOBEHHas  CKOpPOCTb  Tejna  IpuU
8 HEpPaBHOMEPHOM JIBH>)KEHUH
g5 Yckopenue. PaBHOyCKOpEHHOE MPAMOJIMHEITHOE
' JIBUKECHHE
8.6 CBoOogHoe magenne. OneiTe! [ annnes
PaBHOMepHOE nBMX’eHUE TTO OKpykHOCTH. [lepron u
8.7 yactora oOpamieHus. JIuHeliHas u yrioBas CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHUE
8.8 ITepBbiii 3akoH HproTOHA




8.9

Bropoii 3akon HetoToHa

8.10 Tpetnii 3akon HeroToHa
8.11 [IpuHIMIT CynepHO3UIIUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
¢ 13 Cuna TpeHus: cuiia TpPEHUS CKOJIBXKEHHS, CHia
' TPEHUs MTOKOs1, APYTUE BUABI TPEHUS
% 14 Cuna TsKECTM W 3aKOH BCEMHUPHOrO TSATOTEHHUS.
' Yckopenne cBOOOTHOTO MaCHUS
%15 JBwxenue  muaner  Bokpyr  Connma.  IlepBas
' KOCMHUYecKasi ckopocTb. HeBecoMoCTh 1 meperpys3ku
%16 PaBHoBecme  MarepuandbHOM  TOYKH.  AOCOIIOTHO
' TBEPAOE TEIIO
817 PaBHOBecue TBEPIOro Tejla C 3aKPEIUVIEHHOW OCBIO
' BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn
8.18 Nmnynec Tena. 3meHenue umnyibca. IMmyabe cuiibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE ABMKEHUE
8.21 Mexanuueckasi paboTa U MOLUTHOCTb
82 Pabora cun TsKecTH, ynpyroctd, TpeHus. CBs3b
' SHEPTHH U pabOTHI
823 [loreHunanbHas dSHeprus Tena, MOAHIATOrO  Hajl
. MOBEPXHOCTHIO 3eMJIn
8.24 [ToTeHumanpHas 3HEPIUsl CKATON MPYKUHBI
Kunernueckas sHeprus. Teopema O KHHETHYECKOM
8.25
SHEPrUu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUU
[IpakTuyeckue paboOTHI:
OrnpeziesieHne CpemHEH CKOPOCTH CKOJIBKEHHUS Opycka
WIM JIBUKEHUS IIapuKa II0 HAKJIOHHOM IUIOCKOCTH.
827 Omnpenenenne yCKOpeHHUs Tela MPU PaBHOYCKOPEHHOM

JBUKEHUH 110 HAKIIOHHOW MJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH MTYTH OT BpPEMEHH IIpU
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HauyalbHOM CKOPOCTH.

[lpoBepka TUNOTE3bI: €CITU TpPH PABHOYCKOPECHHOM




JIBUKEHUH 0Oe3 HadyallbHOM CKOPOCTH MYTH OTHOCSTCS
KaK psJI HEUYETHBIX YHCEN, TO COOTBETCTBYIOILIUE
MPOMEKYTKH BPEMEHHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHHS CKOJIbKEHUS
OT CuUJBl HOpPMalbHOro jaBieHus. OnpeneneHue
KoduiMeHTa TpeHus CKoubxkeHus. OnpeneneHue
KECTKOCTU TMpYyxKUHBL. OrpeneneHue padOThl CHIIBI
TpEHUsT TpPU PABHOMEPHOM JBWKEHHUM Tella IO
TOPU3OHTAILHON TOBEepXHOCTU. Ornpeserenne padoThl
CUIBl  yOPYrocTM  IIpu  IOAbBEME  Ipy3a  C
UCIIOJIb30BAaHUEM  HEMOJBIKHOTO U TOJBUKHOIO

OJIOKOB

dusznueckre SBICHUS B npupoac: NMpujirnBbl U OTJIMBBI,

8.28 nBwkeHrue T1aHeT COJIHEYHOW CHUCTEMbI, PEaKTUBHOE
JBUKEHUE KUBBIX OPraHU3MOB
8.9 TexHuueckue  yCTpOMCTBA:  CHUAOMETP, JATYUKHU

MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, PaKEeThI

MEXAHUWYECKHUE KOJIEBAHMA 1 BOJIHBI

KonebarenpHoe apmxeHre. OCHOBHBIE XapaKTEPUCTHKH

> KoJie0aHui: Iepro/, YacToTa, aMIUIUTY1a
97 MaremaTnueckui u MPY>KUHHBIN MAasITHUKH.
' [IpeBpamenue sHeprun npu KojaedaTeTbHOM ABHKCHUN
93 3aryxatomue Konebanus. BbulHyXIeHHBIE KoJeOaHus.
' Pe3onanc
Mexanndeckre BOiHbL. CBOMCTBA MEXAHMYECKUX BOJIH.
94 [IpogonbHbIE W TOMEpEYHbIE BONHBI. JlJIMHA BOJHBI U
' CKOpOCTh €€ pacrpocTpaHeHus. MexaHnyeckue BOJHBI
B TBEPJOM TeJIE€, CEICMUYECKUE BOJIHBI
9.5 3Byk. [’ pomKkoCTh 1 BbICOTa 3ByKa. OTpakeHue 3ByKa
9.6 NHppa3Byk u yabTpa3ByK
[IpakTrueckue pabOTHI:
Onpenenenue 4acToThl M Hepuoja  KoieOaHuit
9.7 MaTEeMaTUYeCKOro MAsITHUKA.

Onpenenenue 4acToThl M Nepuoja  KoieOaHUit

IIPY>XUHHOI'O MasTHHUKA




HccnenoBanwe 3aBUCHUMOCTH  TIepHOJa  KOJeOaHMI
IIOABCHICHHOTO K HHUTH I‘py38. OT JIMHBI HUTHU.
HccnenoBanue 3aBUCHMMOCTH —TI€pUOAA  KoJieOaHUH
NpPY>KMHHOTO MasTHHKAa OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTH nepuo/ia KonebaHuii rpys3a,
INOABCIHICHHOI'O K HHUTH, OT MacCChl I‘py33. nu )KéCTKOCTI/I

npyXuHbL. MI3MepeHue yckopeHusi CBOOOIHOTO MaieHus

Ouznyeckue SBJICHUS B MPUPOJE: BOCIPUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMUUYECKHE BOJIHBI,
I[yHaMH, X0
99 TexHuueckne yCTpPOMCTBA: 3XO0JOT, HCHOJIb30BAHUE

yABTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

QHGKTpOMaFHI/ITHOG I10JIC. QHGKTpOMaFHI/ITHI)Ie BOJIHBI.

101 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIkana 371€eKTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHuTHass npupoja csera. CKOpocTh CBeTa.
' BonHoBBIE CBOMCTBA CBETA
10 [IpakTrueckue pabOTHI:
10.4 N3ydyeHne CBOICTB  3JEKTPOMarHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMIILHOTO TeedoHa
Ouznyeckue SABJICHUS B Mpupoje: OHoIoruyecKoe
10.5 neicTBue BUJUMOTO, yIBTPaduOIETOBOTO u
PEHTT€HOBCKOTO U3JTYYEHUI
10,6 TexHuueckue YCTPOMCTBA: KCMOJIb30BAHUE
' AJIEKTPOMATHUTHBIX BOJIH ISl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlydeBasg monenb cBera. cTouHnku cBeTa
11.2 [IpsamonuHEtHOE pacpOCTpaHEHUE CBETA
1 113 Ortpaxenue cBera. [Inockoe 3epkano. 3akOH OTpaKEHUs
. cBeTa
114 [Ipenomnienne cBera. 3aKOH NPEIOMJIEHUS CBETA.
' [TonmHOE BHYTpEHHEE OTpaKEHHE CBETA
11.5 JInnza. Xop jrydeii B JIMH3E




Ontrueckas cucremMa Qoroarnmapara, MHKPOCKONA M

11.6
TeJIECKOoIa
{17 I'maz xak onrudeckas cucrema. biau3opykocts H
' JAIIbHO30PKOCTh
118 Pasnoxxenue Oernoro ceeta B ciekTp. OnbiTel HploTOHA.
' CnoxeHue cnekTpaibHbIX IBETOB. /lucnepcus cera
[IpakTuyeckue paboOTHI:
HccnenoBanne  3aBUCHUMOCTH  YIJIa  OTpPaKeHUS
CBETOBOTO J1y4a OT YIJIa MaJICHHUS.
W3ydeHre xapakTepuCTUK U300pakeHus MpenMera B
MIJIOCKOM 3€pKaje.
HccnenoBanue 3aBUCUMOCTH yIyla MPEIOMIICHUS
CBETOBOTO Jiyuya OT yrjla MaJeHus Ha TPaHULE «BO3AYyX —
11.9 CTEKJIO».
[Tonmyuyenne n300paskeHUI ¢ TOMOIIBIO COOMpArOIIEeH
JIMH3BL.
Omnpenenenne (HOKYCHOTO PAacCCTOSHUS U ONTHYECKOM
CHJIBI COOMPAFOIIICH JTNH3HI.
OMNBITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.
OnpITHl 1O BOCHPHUSATHIO IIBETa MPEAMETOB MPU HX
HAOJI0ICHUU Yepe3 IIBETOBBIC (QUITBTPHI
®dusnyeckue sABIeHUS B npupoze: 3armeHus ConHua u
11.10 JlyHBI, 1IBE€TA TEJ, ONTUYECKHE SBJICHHS B arMmocdepe
(BeT HEOa, pedpakius, pamgyra, MUPax)
T TexHuueckue YCTPOMCTBA: OYKH, TIEPUCKOII,
' doroanmapar, ONTUYECKUE CBETOBOIBI
KBAHTOBGBGIE ABJIEHUA
11 Onwitel Pesepdopna m muiaHerapHas MOJENTb aTroMa.
' Mognens atoma bopa
HcnyckaHnne W MOIVIONIEHWE CBETa aTOMOM. KBaHTBHLI
12 12.2
JInHenyaTeie CIIEKTPBI
12.3 PamnoaktuBHOCTH. Anb(a, OeTa- 1 raMMa-u3JIydeHUs
124 Crtpoenne aromHoro saapa. HykioHHas MopAenb

aTOMHOTrO sapa. M3oronsl




PagnoaktuBHbie mpeBpanienus. Ilepuon mosypacnana

12.5
ATOMHBIX sIJIEP
126 Snepuble peakiuu. 3aKOHbI COXPAHEHUS 3apsI0BOTO U
' MacCOBOTO YHUCEI
12.7 DOHeprus CBsI3U aTOMHBIX sAziep. CBsA3b MACChl U SHEPTUU
128 Peakiuu cunTesa u nenenus saep. ICTOYHUKY SHEPrUU
' Connua u 3BE37
12.9 Snepnas osHepreruka. JlelicTBHUE  paJMOAaKTUBHBIX
' W3JIy4CHHI Ha )KUBbIE OPTaHU3MBI
[IpakTuyeckue paboOTHI:
HabnroneHne CIUIOMHBIX W JUHEHYATBIX CIEKTPOB
1210 U3IIy4CHHUS.
HccnenoBanue TPEKOB: M3MEPEHUE SHEPTUM YACTHILIBI
10 TOPMO3HOMY ITyTH (110 poTOorpadusim).
W3mepenne paaroakTUBHOTO hoHa
®duznyeckue SBICHUS B TPUPOJAC: ECTECTBEHHBIN
paauoaKTUBHBIN ¢oH, KOCMHUYECKHE Jy4u,
12.11 palHOaKTUBHOE U3JIYYEHUE TMPUPOJHBIX MHHEPAIIOB,
JEHCTBUE PpAaJUOAKTUBHBIX MW3IIYYCHUH Ha OPraHu3M
YeJIoBeKa
112 TexHuueckue YCTpOICTBA: CIIEKTPOCKOII,

WHJUBUIyaJIbHBIA O3UMETP, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTam
0230BOr0 ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpasoBanust Ha ocHoBe PI'OC

[lonumanme ponu  GU3MKK B HAyyHOM  KapTUHE  MUDA;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBS3U
U II03HABa€MOCTH SIBIEHMW MPUPOJBI, O POJIM IKCIEPUMEHTa B
buszmke, o0 cucTeMooOpa3ymomieii poau (UMK B Pa3BUTHHU
€CTeCTBEHHBIX HAyK, TEXHUKH U TEXHOJOTUH, 00 SBOJIOLUHU
(GU3UYECKUX 3HAHWK M WX POJU B IICJIOCTHOM €CTECTBEHHOHAYYHOU
KapTHUHE MHpA, O BKJAJEC POCCHUHCKUX U 3apyOCKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHUE IMPOIIECCOB OKPYKAIOMIETO

MUpa, pa3BUTHUE TEXHUKH U TEXHOJIOTUH

3HaHUs O BHJAAX MaTepuM (BEIIECTBO M TMOJE), O JABUKEHUU KakK
croco0e CyIIeCTBOBAHUS MaTepruu, 00 aTOMHO-MOJICKYJISIPHON TEOPHH
CTPOCHHUSI BeUIecTBa, O (U3NYECKOH CYIIHOCTH SBJICHUN HPUPOIBI
(MEXaHUYECKHX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHUE pa3audarh SIBJICHUS 110 OMMCAHUIO UX XaPAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3MUecKoe SBICHHUE;
YMEHHUE pacrio3HaBaTh MPOSBICHUE U3YyYCHHBIX (PM3UYECKUX SBICHUN
B OKpYXalolIeM MHpe, BBIIEISAS UX CYIIECTBEHHBbIE CBOICTBa

(mpu3HaKH)

Bnanenve ocHOBaMM MOHSATHIHOIO ammapara U CHUMBOJHUYECKOTO
s3bIKa (PU3UKHM W WCIOJB30BaHWE UX JUISl pElICHHs Y4eOHBIX 3ajad;
YMEHHE XapaKTepH30BaTh CBONCTBA Ted, (U3UYECKUE SIBICHUS U

MponeCCChl, UCIIOJIb3Ys q)YHI[aMeHTaJIBHBIG 1 OMIIUPHUICCKUC 3aKOHDbI

YMeHune onmmchIiBaTh HN3YUCHHBIC CBOMCTBA TEN U (1)I/I3I/I‘-I€CKI/IG SABJICHUA,

HCIIOJIB3Ys (bnznqecm/le BCJIIMYHUHBI

Brnagenne OCHOBaMHM METOZOB HAay4HOTO TIIO3HAHUS C Yy4ETOM
coOIIIO/IeHHsI TIpaBUIl O€30MacHOr0 TpyJa: HaONoeHHE (PU3NIECKUX
SBJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY




U3 JaHHOTrO Habopa 00OpYIOBaHMS MO MHCTPYKIUHU, OMHUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3yIbTAThI, (HOPMYIHPOBATH BBIBOIBI;
MPOBEJCHUE NPSIMbBIX U KOCBEHHBIX U3MEPEHUM (PU3NYECKUX BEIUYUH:
YMCHUC IJIaHUPOBATH HU3MCPCHUA, CaMOCTOATCIIBHO CO6I/IpaTb
SKCIIEPUMEHTANIbHYI0 YCTAHOBKY IO HHCTPYKLHH, BBIYUCIATH
3HAYCHHUC BCJIMYUHBI U AHAJIM3UPOBATL IMOJIYYCHHBIC PE3YJIbTAThI C
Y4ETOM 3aIaHHOM MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUI;
IMPOBCACHUC HECIIOKHBIX SKCIICPUMCHTAJIbHBIX I/ICC.HGI[OBaHI/II\/'I;
CaMOCTOSITENIbHO ~ cOOMpaTh JKCHEPUMEHTAIbHYIO YCTaHOBKY H
IMpOBOAUTD HUCCIICO0OBAaHUC 110 HHCTPYKIUHU, MNpCaACTaBJIATH
MOJIy4YE€HHBIE 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BUJE TaOIULl U
rpauKOB, YUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BHIBOJBI 10 pe3yabTaTaM

HCCICOO0BaHUA

[TonnManue  XapakKTepHBIX  CBOWMCTB  (DU3WUYECKUX  MOJENeH
(MarepuanbHas TOYKa, aOCONIOTHO TBEPIOE TENO, MOJEIH CTPOCHUS
ra3oB, KHJAKOCTEH U TBEPIBIX TeJl, IMJIAHETapHas MOJENIb aToMa,
HYKJIOHHagd MOJCJIIb aTOMHOI'O ;Iz[pa) U YMCHUC NPHUMCHATH HUX IJId

00BSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue OOBSACHATH (U3MUECKHE MPOIECCHl M CBOMCTBA TEl, B TOM
yuciae M B KOHTEKCTE CHUTYallMid TNPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIBISITH IPUIMHHO-CIICICTBEHHBIE CBSI3H U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3YyYEHHBIC CBOMCTBA (PU3NUECKUX

ABJICHUH, PU3NYECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIH

YMenne pemath pacuéTHple 3agaun (Ha Oaze 2 — 3 ypaBHEHUN),
UCTIONB3Yysl 3aKOHBI U (OpMYJBl, CBS3BIBAIONIUE  (PU3HUUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allUCbIBATH KPATKOC YCJIOBHUC 3a/1ayil,
BBISIBIISITh  HEJOCTAIONINE JIaHHBIC, BHIOMPATh 3aKOHBI M (HOPMYIIHI,
HGO6XOI[I/IMBI€ JJIA eé PCIICHMs, NUCIIOJIb30BATL CIIPABOYHBIC JAHHBIC,
NPOBOUTH PACYETHl M OICHUBATH PEATUCTHYHOCTH IOJYYEHHOTO
3Ha4YeHUs (PU3MUYECKOW BEIMYUHBI; YMEHHUE OIPENEeNATh Pa3MepHOCTh

buznyecKoil BeTNYNHBI, MOTYYEHHON IPU PEIICHUH 3aaun

YMeHne XapakTepu30BaTh IMPUHLUIBI  JCUCTBHS  TEXHUYECKHX
YCTPOMCTB, B TOM YHCJI€ OBITOBBIX NPUOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTHYECKHUX IPOLECCOB M0 MX OMMCAHMIO, UCIIOJIB3YSl 3HAHUSA O

CBOWCTBaX (PU3MUECKUX SIBICHUH M HEoOXoauMble (QHU3MUECKue




3aKOHOMEPHOCTH

10

YMeHHe WCHoibh30BaTh 3HAHUS O (PHU3WUECKUX SBICHHUAX B
NOBCEAHEBHOM KM3HM Uil  oOecrieyeHHs O€30IacHOCTH NP
oOpamieHun ¢ OBITOBBIMH ~ TNPUOOpaMU U TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHUS 3/0pOBbS U  COOJIOACHUS HOPM
9KOJIOTUYECKOTO TMOBEIEHHUSI B OKpYXKAaloIIed cpene; TOHUMaHHe
HEOOXOMMOCTH TMPUMEHEHHS JOCTHKCHUH (PU3UKH U TEXHOJIOTHH

AJI paliliMOHAJIBHOT'O ITPUPOJA0ITIOJIB30BAHNUA

11

OneiT moOMCKa, NpeoOpa3oBaHUS U TPEACTaBICHUS HHPOPMAIIU
(U3UUECKOro CoAep)KaHus C HCIOJIb30BaHHEM HH(pOPMAIIMOHHO-
KOMMYHUKAaTUBHBIX TE€XHOJIOTMI; YMEHHE OLEHUBATh JOCTOBEPHOCTH
MOJyYeHHOW WH(POpPMAIMM Ha OCHOBE UWMEIONIUXCS 3HAHUN U
JOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHE  HCHOJb30BaTb  IPHU
BBIMOJIHEHUH YYEOHBIX 33/JaHUil HAy4HO-TIOMYJSAPHYIO JIUTEpaTypy
(bu3NYECKOro CONEp:KaHUs, CIPaBOYHbIE MaTepuaibl, PECYpChl CETU
WntepHer; BnaseHue 0a30BBIMM  HaBbIKaMHM  IpeoOpa3oBaHUs
nHpopManuu W3 OJHOW 3HAKOBOM CHCTEMBI B JIPYIyl0; YMCHHE
co3/1aBaTh COOCTBEHHBbIC NHCbMEHHBIE U YCTHBIE COOOIICHHS Ha

OCHOBE I/IH(l)OpMaHI/II/I N3 HECKOJIbKHMX HCTOYHHKOB




INIEPEYEHDb 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon

IIpoBepsieMblil 3JIeMEHT COIepPsKAHUA

MEXAHUWYECKUE ABJIEHUA

1.1

Mexannueckoe naBuxkeHue. MarepuanbHas Touka. Cucrema  orcuéra.

OTHOCHUTECIBLHOCTh JABUXXCHUA

PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHUE. CpenHas ckopoctb. Dopmyna mms

1.2 BBIYHCIICHHSI CpeJTHEN CKOpOCTH: V = S/t
PaBHOMEpHOE TIPSIMOJMHEWHOE JBMKEHUE. 3aBUCHUMOCTH KOOPAHMHATHI Tela OT
BPEMEHH B CIy4ae paBHOMEPHOTO MPSIMOJIMHEWHOTO IBUKEHUS:
13 (1) =x,+ut
['paduku 3aBUCHMOCTH OT BpPEMEHHU [UIsl MPOEKIHMH CKOPOCTH, MPOEKIUN
NepeMeNIeHNs, TYyTH, KOOPAWHATHl TPU PABHOMEPHOM TMPSIMOJMHEHHOM
JBUKEHUHI
3aBUCHUMOCTh KOOPJIMHATHI Tejla OT BPEMEHM B Ciy4yae pPaBHOYCKOPEHHOTO
PSIMOJTMHEHHOTO JBUKCHUS:
2
Sl =v,, #1+a,* ;
2
@opmMynbsl UISI TMPOCKIIUU TEPEMEIICHHS, MPOCKIIUU CKOPOCTH H IPOCKITUH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKCHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U_r('f) =Upy T4, 1,
a,(f)=canst,
Ql.‘c2 - lel :zaxsr
['paduku 3aBUCHUMOCTH OT BPEMEHH MJisi MPOCKIUU YCKOPEHHUs, MPOEKIUU
CKOPOCTH, TPOEKIUU TMEepPEeMEIICHUsI, KOOPAUHATHl TPU PABHOYCKOPEHHOM
IPSIMOJIMHEHHOM JABUKEHUU
CBoOonHoe mageHue. DopMyIibl, OMUCHIBAIOIINE CBOOOIHOE TMAJCHHE TEla IO
1.5 BEpPTUKANU (IBWKEHUE Teja BHHU3 MM BBEPX OTHOCUTEIBHO MOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BpPEMEHH ISl TMPOEKUUH YCKOPCHHS,




MPOCKIIMA CKOPOCTH W KOOPAWHATHI TPH CBOOOJHOM TAJIEHWW Teja TI0

BEPTUKAIIH

1.6

CkopocTh pPaBHOMEPHOIO JBM)KEHHS Tella 1O OKpyKHOCTH. Hampasienue
CKOpOCTH.

®opmyna sl BBIUUCICHUS CKOPOCTU 4YEpEe3 PaauyC OKPYKHOCTHU U TEPUOL]

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBiieHne II€HTPOCTPEMUTENIHBHOTO

yckopeHus. @opMyiia U1l BBIYUCICHUS YCKOPEHUS:

dopmyra, CBSI3BIBAIONIAS IEPUOJT M YACTOTY OOpAICHUS:

Vo= ?

1.7

Macca. I1notHocts Bemecta. @opmyia A BBIYUCICHUS ITIOTHOCTH:

_m

P=7

1.8

Cuna — BektopHas pusndeckas BenuurHa. CIoKeHUE CHIT

1.9

SIBnenue nnepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:
F=m-a

CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHHUS TENNa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha

TCII0

1.11

Bzaumopeiicteue Ten. Tperuit 3akon HproToHa:

Fy y=—-F

1.12

Tpenue nokos U TpeHue ckoibxeHus. opmyna A BHIYUCICHUS MOIYIISI CHIIbI

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmarust tena. Ympyrue u Heympyrue nedopmanuu. 3aKOH YHOPYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe Tsrorenue. 3aKk0H BCEMUPHOTO TSITOTCHUS:

my -M,
F=G L1 _2
R
Cwita TsbkecTd. Y CKOpeHHe CBOOOIHOTO TafCHUSI.
dopmyia a7 BBIYUCICHUS CHIIBI TSKECTH BOIHM3H nmoBepxHocTH 3emin: F = mg.
JBmxenue ninanet Bokpyr Cousnina. [lepBast kocMudeckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

NwMmynbe Tena — BekTopHast Gu3nUYecKas BeTHUHHA.
P=mi

Nmnynbe cuctemsl Ten. M3menenne umnyinbca. IMIynbe CUiibl

1.16

3aKOH COXpaHCHHSI HMITYJIbCA JTSI 3aMKHYTOM CHCTEMBI TEJ:
D=0, i, U, =const

PeaxkTtuBHOE nBUXKEHNE

1.17

Mexanuueckast pabota. @opmyna Asisi BBIMUCICHHS paOOThI CHIIBL:

A=Fsooscx

Mexannueckass MOITHOCTE:

=24
I

1.18

Kunernueckas u MNOTCHIHMAJIbHAA SHCPIUs. CDOpMy.Ha JJIA BBIYUCIICHUA

KMHETUYECKON YHEPTUH:

H!Uz
Ep=—r

Teopema o kuHeTHUYECKOM 3HEpPTUK. DopMyria sl BHIYUCIECHUS TOTEHIUATBHON




OHCPIruu T€jia, IOJHATOIO

Haxg 3eMIIEH:

E,=mgh

Mexanuyeckasi SHEpPIrus:

E=E;.+E »

L19 3aKOH COXPaHEHHSI MEXaHUYECKOM sHepruu. Gopmyiia sl 3aKOHA COXPaHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBHE CWJI TpeHUs: E = const.
[IpeBpalieHre MEXaHMYECKOW SHEPTUH MPHU HAJTMYUU CUIIBI TPEHHUSL.
[IpocTbie MexaHU3MBI. «3070TOE IPABUIO» MEXAHUKH.

Poruar. Mowmenrt cunbi: M - FL.
VYcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[MoxBrxHbIH 1 HenmoABKHBIN 010ku. KIT/] mpocThIX MEXaHU3MOB,
= Aﬂmma
A‘S&TI:E"IBEE&H
[aBiienue TBEpIOTO TENA.
®opmyrna /17151 BBIYUCIICHUS TaBICHUS TBEPIOIO Tena:
F
pP= G

191 JlaBnenue raza. ATMocdepHOe TaBiIcHUE.

' I'mapocraTuyeckoe naBieHre BHYTPHU KUAKOCTH.
@opMyina 17151 BBIYMCICHHS 1aBJICHHUS BHYTPHU KUIKOCTH:
P=P+Dy,

1.22 3akoH [lackans. ['mnpaBnuueckuii mpecc
3akoH Apxumena. Popmyna sl ONPEIACICHHUS BBITAIKUBAIOIIEH CHJIBI,
JEHCTBYIOLEH Ha TENO, NOTPYKEHHOE B )KUJIKOCTb UJIHU T'a3:

1.23

F_jlm_ =pgV

Ycnopue nmiapaHus Teja. [lnaBanue CYZAOB M BO3AYXOILIaBaAHUC




1.24

Mexanudeckue KojeOaHus. AMIUIMTY[a, TEPUOA M dYacToTa KoJIeOaHHi.

®dopmyiia, CBSI3bIBAIOLIAS YACTOTY M MEPUOJ KOJICOAHUI:

1.25

Marematuueckuil ¥ NpPYKUHHBIM MasTHUKU. [IpeBpamienue sHeprum Ipu

KoJIe0aTeIbHOM JABHWXXCHHUU

1.26

3aryxatomue konaebanus. BeiHykaeHHbie konebanus. Pezonanc

1.27

MexaHndecKrue BOJIHEL. HponoanHe N IIOIIECPCUYHLIC BOJIHEI. ﬂJ’II/IHa BOJIHbI U

CKOPOCTb PaCIpOCTPAHCHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'DaHULIE

IByX cpell. IH(ppa3ByK U ynbTpa3ByK

1.29

IIpaxmuueckue pabomoi

N3mepenne cpenHell IUIOTHOCTH BELIECTBA; APXHUMEINOBOM CHIIBL, KECTKOCTH
OPYXKHUHBL, KO3(PPUIIMEHTa TPEHUSI CKOJIBXEHUS, paOOThl CHIIbI TPEHHS, CHIIbI
YIPYTrOCTH; CPEIHEW CKOPOCTH JBHXKEHHS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHUs Opycka Npu JBM)KEHHUH IO HAKJIOHHOW IUIOCKOCTH; YacTOThl H
nepuoAa KoieOaHUM MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl U IepHoja
KOJICOAHUH TPYKMHHOTO MasiTHUKA,; MOMEHTA CHJIBI, ICMCTBYIOIIEr0 Ha phlvyar;
paboThl CHJIBI YNPYrOoCTH HpHU MOABEME Ipy3a C IOMOIIbIO HEMOIBUKHOIO
650Ka; pabOTHI CUJIBI YIPYTOCTH IPU NOABEME TPYy3a € MOMOLIBIO MOABHKHOTO
0J10Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHIIBI OT 00BEMa MOTPYKEHHOM
YacTH TeJIa U OT IJIOTHOCTHU KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CHIIBI
OT MAcChl Te€Ja; CUJIbI TPEHUS CKOJIBXKEHUS OT CHJIBI HOPMAJILHOTO JaBJICHUS U OT
poAa MOBEPXHOCTH; CUJbI YIPYTOCTH, BO3HUKAIOUIEH B IMPYKHUHE, OT CTEHEHU
negopManuu MpYKUHBI, YCKOPEHUs1 OpycKa OT yrila HAaKJIOHA HarpaBIISIOLICH;
nepuoja (4acToThl) KoseOaHUIl HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEpHOJa
KOJICOAHUH TMPY)KUHHOTO MAasTHUKA OT MAcChl Ipy3a U KECTKOCTH NPY>KUHBL;
HCCJIEIOBAaHUE HE3aBHCHUMOCTH IEpHoJa KoJeOaHUl HUTSHOTO MasTHHUKA OT

Macchl rpysa. [IpoBepka ycioBus paBHOBECHS pbluara

1.30

Duzuueckue s61eHUA 6 npupode: TIPUMEPHl JBUKEHHUS C pa3IMYHBIMU
CKOPOCTSIMU B )KMBOW M HEXKWBOU MPUPOJIE, IEUCTBUE CUIIbI TPEHUS B IPUPOJIEC U

TCXHUKC, MPWIMBbBI W OTJIUBBI, JABUKCHHUC IUIAHCT ConHeyHon CHUCTCMBEI,




PEaKTHUBHOE JBUKCHHUE JKMBBIX OPraHHU3MOB, pPblYard B TEJE YEIOBEKA, BIUSAHUE
aTMOC(EepHOro JaBJCHUS HA JKMBOM OpraHu3M, IUIaBaHUE pbIO, BOCTIPUSTHE

3BYKOB JXUBOTHBIMH, 3EMJICTPACCHUC, celicMUYecKue BOJIHBI, IYHaAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIMAOMECTP, OATYHUKH IIOJOKCHHUA, paCCTOAHUA H
YCKOPCHUA, OUHAMOMCTp, MNOAIIUIIHUKH, PAKCThI, pbI4ar, HOI[BI/I)KHHI\/'I n

HGHOI[BI/I}KHI)II\/'I 6J'IOKI/I, HAKJIOHHAasA IIJIOCKOCTb, IPOCTBIEC MCXAaHHU3MbI B 6BITy,

131 COOOIIaroIUeCs: COCYABl, YCTPOWCTBO BOJOMPOBOAA, THUAPABIUYECKHI TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCIIOJIb30BaHUE YIbTPa3BYKa B OBITY 1 TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJEKYJISIPHO-KUHETHUYECKOM  TEOpUU  CTPOCHHUS

2.1 BemecTBa. Monenu TBEPAOTO, KUAKOTO M ra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdHsie Tena

55 JBrxenne wyactun BemectBa. CBSA3b CKOPOCTHM  JBUIKEHUS YacTUL C

' Temrneparypoil. bpoyHoBckoe nBmxenue, Tudpdy3us

23 CMaunBaHue U KaWUISPHbIE SIBICHUS

24 TennoBoe pacIIMpeHHE U CKaTUE

2.5 TermmoBoe paBHOBECHE

26 Buytpennsst sHeprus. Pabora u Teruionepenada Kak CIOCOOBI M3MEHEHUS

' BHYTPEHHEHN YHEPTUU

2.7 Buael Temionepenaydn: TemIONPOBOIHOCTb, KOHBEKIIHS, U3JTyUEHUE
HarpeBanue wu oxnaxnenue Tten. KomumuecTBo  TemnoTel. Y jenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpAaHEHHUs PHEPrUU B TEIUIOBBIX MpOLEccax. YPaBHEHUE TEIJIOBOIO
OanaHca:

2.9
O +0, +..=0
Hcnapenue u koHzaeHcauus. M3MeHEHHME BHYTPEHHEHW SHEPrUM B MPOLIECCE

510 UClapeHuss M KoHAeHcauuu. KuneHwe IKMIKOCTH. YJenpHas TelloTa

' napooOpa3oBanus: L = O/m

2.11 Brnaxnocts BO3myxa




2.12

[InaBnenne wu Kpuctayuzanus. 3MeHeHWe BHYTPEHHEH JHEpPruvd npu

IJIaBJICHUU U KPpUCTAJUIU3AllUN. Y,Z[G.HBHa}I TCIJIOTA IJIaBJICHUA:

2.13

BHyTpeHHHH OHCPIUsA CropaHus TOIJIMBA. Y;[eana;I TCIJIOTA CropaHus TOIJINBA:

q=0/m

2.14

[Ipunuuns! pabots! TermoBbix apurateneil. KI1/1 reruioBoro apuratens

2.15

IIpakmuueckue pabomul

W3mepeHue yAenpHOM TEMIOEMKOCTH METAUIMYECKOTO LMWIMHAPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOH TemmepaTypbl (UKCHPOBAHHOM
MacChl, B KOTOPYIO OIIyIIEH HArpeTblii LWIMHIP; KOJHMYECTBA TEIUIOTHI,
OTJAHHOI'0 HAarpeTbIM LWJIMHIPOM, IIOCJIE OIYCKAHMS €ro B BOAY KOMHATHOM
TEMIIEPATYpPbl; OTHOCUTENBHOW BJIAXKHOCTH BO3AYyXd; YACIBHOW TEIUIOTHI
IIaBiaeHUs Jibaa. lMcciaenoBaHue HM3MEHEHHs TEMIIEpaTypbl BOABL  IIPU
pa3IMYHBIX YCIOBUSX; SIBICHUS TEINIOOOMEHA IMPU CMEIIMBAHUU XOJOAHOM M

ropsiueii BOZbI; Iporiecca HCrapeHust

2.16

Qusuueckue A61eHUs 6 npupooe: TIOBEPXHOCTHOE HATSKEHHE U KalMUIIpHBbIC
SIBIIEHUS B NPUPOJE, KpPUCTAJLIBl B mpupoje, usnydeHue CoiHlla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, WHEsl, CHera

2.17

Texnuueckue ycmpoucmea: KalWUIAPbl, IPUMEPBI UCIIOIb30BAHUS KPUCTAIIIOB,
KUAKOCTHBIM TEPMOMETp, JAaTUMK TEMIEPATyphbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOuHa, IBUraTellb BHYTPEHHETO

CrOpaHHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

OnekTpusanus Ten. /[Ba Buia 31eKTpUUYECKUX 3apsia0B

32

B3aumonericTBue 3apspkeHHBIX Tenl. 3akoH Kynona

33

3aKOH COXpaHEHUs DIIEKTPUIECKOTO 3apsiia

3.4

Onektpuyueckoe tmone. Hanpspk€HHOCTh  anekTpuyeckoro moiis. Ilpunnmn

CYNEPIIO3UIUH JIEKTPUUECKUX IM0JIeH (Ha KAYeCTBEHHOM YPOBHE)

3.5

Hocurenn osnexkrpuyeckux 3apsanoB. [leficTBHE DIIEKTPUYECKOrO IO Ha

aeKTpuyecKkue 3apsiabl. [[pOBOTHUKN U AUDTEKTPUKHU

3.6

[TocTossHHBIN 37eKTpUYecKHil TOK. JleicTBUs 35iekTpuyeckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t, U=A4/4

DJIEKTPUIECKOE COMPOTUBIICHUE. Y ACTBHOE IIEKTPUIECKOE COMPOTHUBIICHHE:

3.7 R =pl/S
18 3akon Oma mJ1s yyacTka anektpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COCTUHEHHUE IPOBOAHUKOB:
I =I,.U=U+U,; R=R,+R,
1 1 1 2
3.9 [TapannenbHOE coeIMHEHNE TPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;:I=1+1; Rzi.
2 2 P
CwmenianHble COEIMHEHUS! TPOBOIHUKOB
Pabora u moutHOCTH 31eKTpHUecKoro Toxka. A = Ult, P = Ul
3.10
3akoH [[>oyinst — Jlenna:
3.11 0= 12 ‘R-t
312 OnbiT Opcrena. MarHuTHOE IMOJie TPSIMOTO IMPOBOJHHMKA C TOKOM. JIMHHMM
MarHUTHOW WMHIYKIIHH
313 MarautHoe T1I0JIE TIOCTOSHHOrO MarHmTta. Bs3amMmomelicTBHE NOCTOSHHBIX
MarHuToB
3.14 JleficTBHE€ MarHUTHOTO I0JISL HAa IPOBOJHUK C TOKOM
3.15 OnbiTel Papajnes. SABneHue 351eKTpoMariuTHoW UHAYKIMU. [IpaBuino Jlenma
Ilpakmuueckue pabomol
U3mepeHue  3NEKTPUYECKOTO  CONPOTUBIICHUSI  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; PaOOTHI DJIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOUIETO B IPOBOJIHHUKE

(pe3ucTopsl, JaMIo4Ka), OT HAIpsHKEHUST Ha KOHIaX IMPOBOJIHUKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IUIOMIA/IA €r0 MOMEPEYHOr0 CEUEHUS U

YACIBHOTO COIIPOTUBJIICHUA.




[TpoBepka mpaBuia Ui 3JIEKTPUUYECKOTO HAMPSHKEHUS MPHU MOCIE0BATEIEHOM
COCIMHEHUHU TMPOBOJHHUKOB; MpaBWIA ISl CUJIBl 3JIEKTPUUECKOTO TOKa MpH

napajuieIbHOM COEIMHEHUU TPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue A61eHUs 6 npupoode: SIEKTPUUECKHE SBICHHUS B arMmocdepe,

3.17 AIIEKTPUYECTBO JKMBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMiId, Ipeld MoIocoB,
POJIb MAarHUTHOTO TOJIS 7S )KU3HHU Ha 3emIie, MOJISIPHOE CUSIHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, peocTart,
CUETUYMK  DJIEKTPHUUECKOW  DHEPIUH,  IJNEKTPOOCBETUTENbHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPOTPUOOPHI (mpumepsI), AJICKTPUUYECKUE
IPEIOXPAHUTENHN, SJIEKTPOMArHUT, AJIEKTPOABHUIaTeNIb IOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DJIeKTpOMarHuTHbI€ BOJIHBL. [IIKkana 311eKTpOMarHUTHBIX BOJIH
3.20 JlydeBasa mozenb cBeta. [IpsamonnHeiHOE pacipoCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkano
3.22 [Ipenomiienne cBera. 3aKOH NPEIOMIIEHUS CBETA
3.23 Hucnepcus ceeta
394 JInnza. Xox nyueir B nuH3e. POKycHOE paccTosiHUE JIMH3BL. OnTHUYEcKas cuiia
' auH3el: D = 1/F
3.25 ['ma3 kak ontuyeckas cucrema. Onrudeckue mpudopsl
Ilpakxmuueckue pabomul
N3mepenne onTHYeCKOW CHIIBI COOMPAFOIICH JTMH3BI; (POKYCHOTO PacCTOSHUS
coOuparonield TUH3bI (110 CBOWCTBY PaBEHCTBA Pa3MEPOB MpeaAMEeTa U U300pakeHus,
326 KOTI'Jla IpeIMeT paclojio’KeH B ABOWHOM (oKyce), MoKa3aTess IpeJoMIIeHHS CTEKIIa.
' HccnenoBanne cBOMCTBa M300pa)KeHUs, MOJIYYEHHOTO C  IOMOIIBIO
coOuparomiel JTUH3bI, U3MEHEHHUsI (OKYCHOTO PACCTOSHUS JBYX CIIOKEHHBIX JIMH3;
3aBUCHUMOCTH YIJIa NPEJIOMJIEHHS CBETOBOIO Jydya OT YIJla MaJeHUs Ha I'paHuLe
«BO3J1yX — CTEKIIO»
327 Qusuueckue aeneHus 6 npupode: 3arMmenHuss Connua u JlyHbl, 1Beta Te,
' ONITHYECKHE SBJIECHUS B atMocepe (1BeT HeOa, pedpakius, pagyra, MEPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEpUCKOI, (QoToanmapaT, OINTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
41 PamnoaktuBHOCTh. Anb(da-, OeTa-, raMma-u3nydeHus. Peakiuu anbda-u Oera-

pacnazia




4.2 Omneiter Pesepdopna o paccesauto anbda-yactuil. [manerapHas Moaenb atoma

4.3 CocrtaB aroMHOTrO0 sifjpa. M3oTormsl

4.4 [lepuon monypacnana aTOMHBIX SIAEP

4.5 SnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsS0BOTO U MACCOBOTO YUCEN
Qusuueckue sA6leHUs 6 npupode. €CTECTBEHHBIH pPAaTUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4H, pPaJIHOaKTUBHOE W3IIyYEHHE IIPUPOAHBIX MUHEPAIOB,
JeiicTBUE paMOAKTUBHBIX U3JIyU€HUN HA OPTaHU3M YelIOBeKa

47 Texnuueckue ycmpoticmea. CUEKTPOCKON, MHANBUIYAJbHBIA TO3UMETP, Kamepa

Bunbcona, sinepHas sHepreTrka




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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