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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKe HaA YpPOBHE OCHOBHOTO 00ImIEero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE IMOJIO)KEHH M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeIbHOM IMPOTrpaMMBbl, IPEICTABICHHBIX B
dI'OC 00O, a takxe ¢ yuéToM PeaepanbHOil paboueil NporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

ConmepxaHnue mporpaMmbl 10 (U3HKE HaAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TIpPaMOTHOCTH OOYYaIOIIMXCSI M OpraHU3alyi0 W3y4YeHUs
bu3MKKM Ha JAESATENbHOCTHON OCHOBe. B mporpamme mo ¢u3ukKe y4YUTHIBAIOTCS
BO3MOXKHOCTH YyueOHOro mnpenmera B peanusanuu TpedoBanuiik ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEXKIIPEIMETHBIC CBA3W €CTECTBEHHOHAYUHBIX YUYEOHBIX MPEIMETOB HAa YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeiesieHue y4eOHOro MaTepuana
1o rogam oOydeHus (10O KjaccaM), IpejjiaraeT NpuMepHyI0 MOCIe0BaTeIbHOCTh
W3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NMPEAMETHOTO COJACPKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJaroIuXcs.

[Iporpamma 1o ¢u3uke pa3paboTaHa C LEJIbI0 OKa3aHUs METOJUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt mporpaMMbl IO Y4eOHOMY TPEIMETY .

®duszrka ABISETCS CUCTEMOOOPA3YIONIUM JJII €CTECTBEHHOHAYYHBIX yUeOHBIX
MPEIMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB U
SABJICHUN, W3yYaeMbIX XHUMHEH, Ouoyiorued, actpoHoMuerd U (U3NYECKOU
reorpadueld, BHOCHT BKJaJ B €CTECTBEHHOHAy4YHYI) KapTHUHY MHUDa,
MPEeNOCTaBIsieT HamOoJiee SICHbIE O00pas3lbl NPUMEHEHHS HAaydYHOTO METOoja
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUsT JOCTOBEPHBIX 3HAHUI O MUPE.

Onna U3 TIaBHBIX 33724 (PU3MUECKOTO OOpa3oBaHUs B CTPYKType OOIIero
o0pa3oBaHus COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHOHAYUYHOW TPAMOTHOCTH U
WHTEpeca K HayKe y 00yJaronuxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEAINOJaraet OBJIAJICHUE
CIEAYIOIIMMUA KOMIETEHTHOCTSIMH, XapaKTepU3YyIOIIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHHUS,

e OILICHMBATH U IOHUMATh OCOOCHHOCTH HAyYHOTO MCCIICIOBAHNUS,

e UHTEPIPETHPOBATH  JIAHHBIE W  UCIOJH30BAaTh  HAY4YHBIC
JI0Ka3aTesIbCTBA JIJISl TOJTy4EeHHs BBIBOJIOB.

[lenmn w3ydeHus (U3UKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B Konmeniuu mnpenoaaBaHusi yueOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHBIX oOpraHuzamusx Poccuiickorr ®Dexepanuu, peaM3yOINIMX
OCHOBHBIE  0011e00pa3oBaTeNbHbIE TPOTPAMMBI, YTBEPXKIEHHON peIIeHuEM



Komnernn Munucrepcersa npoceienust Poccuiickoii @enepanuu (poToKoJa OT 3
nexadpst 2019 r. Ne [1K4BH).
Hean usyyeHust GU3MKH:

npuoOpeTeHNe HWHTEepeca W CTPEeMJICHUS OOYYalolMXCsi K Hay4dHOMY
W3YUYCHHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYyalbHBIX U TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HaHus U (OpMHUpPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHHUS KaK pe3ysbTara H3y4CHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TPEACTABICHUN O PO (DU3UKH Ui PA3BUTHUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  TPEJCTAaBICHUH O  BO3MOXHBIX  cdepax  Oynyuien
npoeCCUOHATIBHON JIESITEIbHOCTH, CBSI3aHHOU C (DU3MKOM, OATOTOBKA K
JaabHeWIleMy 00Oy4YeHHUIO B 3TOM HaMpaBJICHUMU.

JlocTHKeHHME 3THX IeJIeH MporpaMMbl MO (U3MKE Ha YpPOBHE OCHOBHOTO
oO1ero o0pazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONINX 3a4aY:

npuoOpeTeHrue 3HaHUM O  JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, SJEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

nprUOOpEeTEeHNE YMEHUM OMHUCHIBaTh U OOBACHITH (PU3NYECKUE SIBIICHUS C
MCIIOJIb30BaHUEM MOJTYUYEHHBIX 3HAHUM;

OCBOGHHUE METOJOB pEIICHUS MNPOCTEUIIMX PACUYETHBIX 3adady ¢
UCIIOJIb30BaHUEM buznyecKux MOJIEIeH, TBOPYECKHUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUM HAOIIOAATh MPUPOHBIE SIBJICHUS U BBIMOJIHSATE OIBITHI,
nabopaTopHble pabOTBI ¥ AIKCIIEPUMEHTAIbHBIE HCCICIOBAaHUS C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX TPUOOPOB;

OCBOEHHE NMPUEMOB PabOThl ¢ MH(poOpManuen (HU3NUECKOro COAEpKAHMS,
BKJIIOUYass UH(POPMAIUIO O COBPEMEHHBIX JOCTUXKEHUSIX (DU3UKHU, aHATIU3 U
KPUTHUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cdhepaMu podheCCHOHAIBHON ASATECIBHOCTH, CBI3aHHBIMH
C (usukoil, W COBPEMEHHBIMH TEXHOJOTUSIMH, OCHOBAHHBIMH Ha
JTOCTHUKEHUSIX (PU3NUECKON HAYKHU.

Ha wu3ydenne ¢usuku (0a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOT'O OOIIETO

oOpa3oBanus oTBouTCs 238 yacoB: B 7 kacce — 68 yacoB (2 yaca B HENENi0), B 8
Kj1acce — 68 JacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEJENIO).

[Ipennaraemseiii B mporpamMme 1o (U3MKe MepeyeHb JTabopaTOPHBIX PaboT U
OTIHITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YIUTENb JIeIaeT BHIOOP MPOBENCHUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHIYATbHBIX OCOOCHHOCTEU
oOy4Jaronmxcsi, CUcKa SKCIEPUMEHTANBHBIX 3aJaHuil, MpeiaraéMbplx B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COJEP KAHUE OBYYEHMUA
7 KUIIACC

Paznen 1. ®Pu3zuka u eé poJib B IO3HAHUH OKPYKAKOIIEr0 MUPA.

dusnka — Hayka O mnpupoze. SABneHus npuponbl. OU3NYECKUE SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeaMUUHBL. M3mepenue ¢uznueckux BenMMurMH. Duznueckue
npubopsl. [lorpemHocts u3mMepeHunit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKd M3y4alOT MPUPOAY.
EcTecTBeHHOHAyUYHBINT METON TIO3HAHMS: HAOJIIOICHWE, TMOCTAHOBKA HAYyYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmogaemoro siiaeHus. Onucanue Gu3NIecKuX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHnyeckue, TEIUIOBbIE, JJEKTPUYECKUE, MArHUTHBIE, CBETOBBIC
SABJICHUSL.

2. ®usnyeckue npruOOPHI U MPOLIETypa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopuvie pabomol u onvimel.

1. OmpeneneHue EHbI JeICHUS KAl K3BMEPUTEIIBHOTO MpUdopa.

2. H3mepenne pacCTOSTHUM.

3. U3mepenne 00bEMa KUIKOCTH U TBEPIOTO Tea.

4. OmnpeneneHue pasMepoB MaJbIX TEN.

5. M3MepeHue Ttemmeparypbl NPU HOMOIIM >KHAKOCTHOTO TEPMOMETpa H
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE THUIMOTE3bI: JAJBHOCTH IMOJIETA
[IapuKa, MyIMEeHHOTO0 TOPU30HTAIBHO, TeM OOJIbIIe, YeM OOJIbIIE BHICOTA
myCKa.

Paznen 2. IlepBoHayajbHbIe CBeJIEHHSI O CTPOEHUM BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, WX pa3mepbl. OIbITHI,

JIOKa3bIBAOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxenne yactuil BemiecTBa. CBsA3b CKOPOCTHM JBHKEHHUSI 4YacTHUI[ C
Temnepatypoil. bpoyHoBckoe nBwxkeHue, auddysus. BzaumomaeicTBue yacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHMSI BEUIECTBA: CTPOEHUE Ta30B, XKUAKOCTEH U TBEPABIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXIy CBOMCTBAMHM BEILIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJEKYJISPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

JHemoncmpayuu.

1. HaOmonenune 6poyHOBCKOTO ABHKEHHUSL.



2. HaGmonenue muddysum.
3. Habmiogenne  siBieHuil,  OOBACHSIONIMXCS  TMPUTSDKEHHEM WU
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnsie pabomot u onvimet.

1. OueHka JuaMeTpa aroMa METOJOM PpPSAJAOB (C  HCHOJIb30BAaHUEM

doTtorpadmii).
2. OnbIThI 110 HAOJIOIEHUIO TETIOBOTO PACUIMPEHHSI Ta30B.
3. OnbIThI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO IPUTSHKCHUSL.
Pa3nean 3. /IBu:xeHre u B3auMOAeiiCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JIBHIKECHHE.
Cxopoctb. CpeliHsisi CKOPOCTh NPU HEPABHOMEPHOM JBHKEHUHU. Pacu€Tr myTtu u
BPEMEHU JBUKECHHUS.
SBneHne uWHEpUUU. 3aKOH HWHEPIUU. B3auMoaelcTBUE Ten Kak IMpUYMHA
W3MEHEHHSI CKODOCTH JBWXKEHHS Tein. Macca Kak Mepa HWHEPTHOCTH Tena.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€JIMHULIC
00BéMa BelllecTBa.
Cuila kak XxapakTepucThka B3aumozeincTBus Teil. Cuila ynpyroctd M 3aKoH
['yka. M3mepenne cuiibl C MOMOIBIO AUHAMOMETpA. SIBIICHHE TSATOTEHHS U CHJIA
TskecTd. CHila TSDKECTH Ha IpyTHX IutaHerax. Bec tema. HeBecomocTs. Crioxenune
CWJI, HAPABJIEHHBIX IO OJHOM IpsiMoM. PaBHonencTBytomas cuil. CHila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpayuu.
1. HabnrogeHne MeXaHUYECKOTO JBUKEHUS Tena.
2. H3mMmepeHune cKOpOCTH MPSMOJIMHEWHOTO IBUKEHUS.
3. HaGmtonenue siBneHus MHEPIIUU.
4. HaOmroneHnre u3aMEeHEeHHs] CKOPOCTH MPU B3aMMOICHCTBUH TEL.
5. CpaBHEHHME MACC MO B3aUMOJECHUCTBUIO TEN.
6. CI0KEHHUE CUJI, HAIPABJIIEHHBIX 10 OJHOU MTPSMOM.
Jlabopamopnvie pabomul u onvimel.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO ABUKEHHUS (IIapUKa B KUJKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKONMBKECHHS OpycKa WU IIapuKa To
HAaKJIOHHOM IJIOCKOCTH.

3. OmnpeneseHue MIOTHOCTU TBEPOTO TeNA.

4. OmbBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTskeHUs (maedopmariv)
MPY>KUHBI OT MPUIIOKEHHOUN CHUJIBI.

5. ONBITBL, JEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIBI TPEHUSI CKOJIBKEHUS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEH.

Paznen 4. /laBieHue TBEPABIX TeJ, S KUAKOCTEH M ra3oB.



JlaBnenue. CriocoObl yMEHBINIEHUST ¥ YBEWYCHUS NaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBlieHUs rasa oT oOBb&Ma, Temreparypbl. [lepemada naBiieHus
TBEPIABIMH TEJIAMH, KUIKOCTAMH M Ta3zamu. 3akoH [lackams. I[TaeBmarmueckue
MaIuHbl. 3aBUCUMOCTh JABJICHUS J>KUIKOCTH OT TUIYOMHBI. [ MapocTaTHyYecKwid
napagokc. Coobmaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

Atmocdepa 3emnun u atmocdepHoe napieHue. [IpudyuHBI CyliecTBOBaHUS
BO3ymHOM oOosouku 3emiid. Onbit Toppuuennu. M3mepenue atmocdepHOro
JABJICHUS. 3aBHCHMOCTD aTMOC(EPHOTO AABJICHHUS OT BBICOTHI HaJl YPOBHEM MODSI.
[TpubGops! 17151 M3MepeHnss aTMOC(HEPHOTO TaBJICHMUSI.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpyEHHOE B HUX TeNo. BriTankuparoias
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIIEpPaTyphl.

[lepenayda naBiaeHUs )KUIKOCTHIO M TA30M.

Coobmiaroiuecs Cocyapl.

I'mapaBnmyeckunii nmpecc.

[IposiBienue nercTBUs aTMOC(EPHOTO JIaBIICHUS.

3aBUCHUMOCTh BBITAJIKUBAIOLIEH CHJIBI OT 00bEMA MOTPYKEHHOW 4YacTu

o vk w NP

Tea U IUIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKHUBAIOIIEN CHJIBI BECY BBITECHEHHOM KUIAKOCTH.

N

8. YCJOBHE IJIaBaHUS TEJN: TUIABAHUE WU MOTPYKEHHUE TENl B 3aBUCUMOCTHU
OT COOTHOIIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnvie padbomul u onvimel.

1. HccnepoBaHue 3aBUCMMOCTH Beca Teja B BOJAE OT 00bEMA MOTPYKEHHOM B
JKUJIKOCTh YaCTH Tea.

2. OmpeneneHue  BBITAJKUBAIOIIEW  CWJIBI, JCWCTBYIONIEH Ha  TeEJIO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOLICH CUIIBL, IEUCTBYIOLIEH HA TEIIO
B JKMJKOCTH, OT MaccChl Tena.

4. OnbITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAIKHABAIOMIEH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 00bEMa MOrpYyKEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYUPOBAaHHUE JIOAKU H
OIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3zgea 5. PaGoTra 1 MOIIHOCTH. JHEPIHS.

Mexanudeckast padbota. MOIIIHOCTb.

[IpocThie MexaHWU3MBI: pbIUar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBumiio

paBHOBecus pbryara. llpumeHeHune mpaBuja paBHOBECHS phluara K OJIOKY.



«3omnoroe mpaBwio» MexaHukd. KIIJ mpocteix wmexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas oHeprus. KuHernueckas W TNOTEHIMaNbHAs JHEPIUS.
[IpeBpaiiieHrie OAHOTO BUAAa MEXAHUYECKON SHEPIUU B APYroil. 3aKOH COXPaHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

1. Omnpenenenue pabOThI CHIIBI TPEHHSI IPU PAaBHOMEPHOM JBIKCHHUH Tea

10 TOPU3OHTAIBHON ITOBEPXHOCTH.

2. HccnenoBaHue yCIOBUI paBHOBECHS pblyara.

3. M3amepenue KIIJ[ HaKIOHHOM IIOCKOCTH.

4. V3yuyeHne 3aKkOHa COXpaHEHUS MEXaHUYECKOW DHEPIHH.

8 KVIACC

Pa3zgeu 6. TensioBble siBJICHUA.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOpPUU CTPOCHHS
BemiecTBa. Macca W pa3mepbl aTOMOB U MOJEKYJ. OTBITHI, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUYECKOU TEOPUH.

Mopnenu TBEPHOro, >KHAKOTO U Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUN MOJIEKYJISIPHO-KUHETUUYECKON TEOPUHU.
CMmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBWKEHHS
yactull. BuyTtpennsss sHeprus. CrnocoObl H3MEHEHUS BHYTPEHHEH JHEPTUU:
Temionepeaaya u COBEPIICHUE paboTHI. Buabt TEIUIONEpEAAYH:
TEIIONPOBOAHOCTh, KOHBEKIIHS, N3JIyUYCHHE.

KonuuectBo TemnoThl. YenbHasl TEMIOEMKOCTh BellecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. IlmaBnenuwe w
OTBEpPACBAHUE KPUCTAUIMUYECKUX BELIECTB. YJIeJIbHAsl TEIUIOTa IUJIaBJICHUS.
[TapooOpazoBanue u kouzaeHcarus. Mcnapenwe. Kunenue. YnpenbHas Teriora
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEpATypbl KHIIEHHS OT aTMOC(EepHOro
JTaBJICHUSL.

BrnaxHocTh BO31yXa.

DHeprus TOIIMBA. Y AeIbHAs TEIJIOTA CTOPAHMUSL.

[Ipunuunel paboTel TeruioBeix aABuratenedt KIIJ[ TemsmoBoro aurarters.
TeruioBpie IBUTATENN U 3a1IMTA OKPYKAIOLIEH CPEIbI.

3aKOH COXpaHEHUA U MPEBPALLICHUS YHEPTUHU B TETUIOBBIX MpOoILieccax.

JHemoncmpayuu.

1. HaGmroneHue 6poyHOBCKOTO IBHYKCHHUSI.



Ha6nronenue nuddysum.

HaOGuroteHue siBlICHU CMauMBaHUS U KaWLISIPHBIX SIBJICHHH.
HabmroneHne TerioBoro pacmpeHust Tell.

V3MeHeHre NaBjicHHUS Ta3a NMPU W3MEHCHWH 00bhEMa M HArpEeBaHWW WU
OXJIQXKICHU Y.

[TpaBwita u3MepeHusI TeMIICpaTyphl.

v W

Bune! Termonepenaun.
OxJtaXkieHue Npu COBEPIICHUH PAOOTHI.
HarpeBanue npu coBepiiieHnH padOoThl BHEIIHUMH CUJIAMHU.

10. CpaBHEHHE TEIIOEMKOCTEN a3 TMYHBIX BEILIECTB.

11. HaGnroneHue xumeHusl.

12. HabGnrogieHue mocTosTHCTBA TEMIIEPATYPhI IIPH IUIABJICHHUH.

13. Mojenn TeIUIOBBIX ABUTATEIICH.

Jlabopamopnvie pabomol u onvimel.

1. OnbIThI IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIA MUJIU caxapa.

3. OmnbITH 1O HAOIIOJACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U

TBEPIBIX TEIL.

4. OmpeneneHue JaBJIeHUs BO3lyXa B OaNIOHE MITIPUIIA.

5. OnbIThL, IE€MOHCTPUPYIOIINE 3aBUCUMOCTH JABJIEHUSA BO3yXa OT €ro

00BbEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

6. [IpoBepka runoressl IMHEHHON 3aBUCUMOCTH JJIMHBI CTOJONKA KUIKOCTH

B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.
7. HaOmoneHne wuW3MEHEHUs] BHYTpPEHHEH »HHEpPruM Teiaa B pe3yJbTaTe
Terionepeaayu U paboThl BHEIIHUX CHUJI.

8. HccnenoBaHue sBJICHUS TEIJIOOOMEHA MPU CMENIMBAHUU XOJIOIHOW U

ropst4er BOJIBL.

9. OmpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOIO  BOJOWM  NIpH

TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

10. OnpeneneHne yAeabHON TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca uCrapeHus.

12. OnpeneneHre OTHOCUTEIbHON BIaXXHOCTH BO3AyXa.

13. Onpenenenue yieIbHOM TEIIOTHI MIABJICHUS JIbA.

Pazgen 7. DnekTpuyeckre 1 MATHUTHBIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa >IEKTpUUECKUX 3apsaoB. BzaumopeicTBue
3apspKeHHBbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHIIBI  B3aMMOJICMCTBUSA
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEIAMH).

Onekrpuyeckoe mnojie. Hanpsox€éHHOCTh siekTpudeckoro noss. [IpuHnmn
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYeCTBEHHOM YPOBHE).

© ® N o



Hocurenu snekTpuueckux 3apsiioB. DIEMEHTapHBIA 3JIEKTPUUECKUM 3apsl.
Crpoenne aroma. IIpoBONHMKM W  JMDJIEKTPUKUA. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS JJICKTPUUYECKOrO TOKAa.
WM CTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUYECKOr0 TOKa (TEIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas 1enb. Cuja  Toka.  DJIEKTPUYECKOE  HAIpsLKEHUE.
ConpoTHuBI€HUE TPOBOJHMUKA. YAEIbHOE CONMPOTHBIICHHE BemiecTBa. 3akoH Oma
I ydactka uend. IlocmemoBaTrenbHO€ UM MAPAJUICIBHOE  COSAMHEHUE
ITPOBOJHUKOB.

Pabora u MONIIHOCTH J3JIGKTpUYECKOro Toka. 3akoH Jhxoymns—Jlenna.
DIEeKTPUYECKUE LIEeTH U TTOTPEOUTENH IEKTPUIECKON 2Heprun B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHbIE ~ MarHuThl.  B3aumoaelWCTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nojie. MarauTHoe 1oJjie 3eMJIM U €ro 3Ha4Y€HUE ISl )KU3HU Ha 3eMJIe.
OnbiT  Opcrena. Mar"HuTHoe T0Ji€  AJIEKTpUYECKOoro Toka. IIpuMeHeHue
AJIEKTPOMAarHUTOB B TEXHUKE. [[€MICTBME MAarHUTHOTO IOJISI HA IIPOBOJHUK C TOKOM.
DJIEKTPOABUIATENb MOCTOSTHHOTO TOKa. lcmosib30BaHWE 3IEKTPOJIBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABiaeHnue 3JEeKTPOMAarHUTHOM MHAYKUuU. [IpaBuio Jlenna.
DJIeKTpOreHeparop. Cnoco0b1 MOJTyYCHUS BJICKTPUYECKOMN DHEPTUM.
DIIEeKTPOCTAHIIMU Ha BO30OHOBIIIEMBIX HCTOYHHUKAX SHEPTHU.

Hemoncmpayuu.

DJIeKTpU3aLus Tell.
JIBa poaa slIEKTPUYECKUX 3apSAI0OB U B3aMMOJICUCTBUE 3aPSIKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBHE DIEKTPOCKONA.
DJIEKTpOCTaTUYECKAsh MHTYKIIMS.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3aPsJIOB.
[IpOoBOIHUKY U AUDIEKTPUKHU.
MoaenupoBaHre CUIIOBBIX JUHHUM 3JIEKTPUUECKOTO MOJIA.
HcTouyHnKkr NOCTOSTHHOTO TOKA.
JIeHCTBHS DIIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUIN TOK B JKUIKOCTH.
. 'a30BbIi1 pa3ps.
. I3Mepenune cuitbl TOKa aMIepMETPOM.
. I3mepenue 3JIeKTpUYECKOTr0 HAIPSIKEHUST BOJIbTMETPOM.
. PeocTat u MarazuH conpoTHUBIICHUM.
. BzaumopencTBue nmoCTOSSHHBIX MarHUTOB.
. MonennpoBaHre HEBO3MOKHOCTH Pa3AeICHUs MOJIOCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MonennpoBaHie MarHUTHBIX MOJIEH TOCTOSHHBIX MarHUTOB.

OmneIT Opcrena.

MarsHuTHoe€ 1oJsie ToKa. JIEKTPOMAarHMmr.

JleificTBrE MarHUTHOTO MOJIsI HA IPOBOJHUK C TOKOM.

DNEeKTPOABUTATEID TIOCTOSHHOTO TOKA.

HccnenoBanue ABJIEHUS 31EKTPOMArHUTHON HHTyKIUH.

OmneiTel @apajes.

3aBUCUMOCTh HAIlpaBJICHHWS WHAYKIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBEHUSI.

DeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomot u onvimot.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpiTel O HAOMIONEHUIO DJCKTPU3AIMU Tel HHIAYKUMEH U TIpu
CONPUKOCHOBEHHH.

HccnegoBanue JEUCTBHUSL DJIEKTPUYECKOTO TIOJIA HA MPOBOJHUKU U
JTUAJICKTPUKHU.

COopka u nmpoBepka padOThI ITEKTPUUECKON 1T MTOCTOSIHHOTO TOKA.
N3MepeHue u peryaupoBaHue CUITBI TOKA.

N3MepeHue u peryanpoBaHUe HAMPSKEHHUS.

HccnenoBanre 3aBUCMMOCTH CHIIBI TOKA, MAYILErO 4epe3 PEe3ucTop, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBITHI, JEMOHCTPHUPYIOLINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTHUBJIEHUSI TMPOBOAHUKA OT €ro [JWHBI, IUIOIIAJNA IOMNEPEYHOTO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwia CHOKEHUS HANPSHKCHUN MpU  TOCIEAOBATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia i CUIbl TOKa MPU MNapaUICTbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI ANEKTPUUECKOTO TOKA, UAYILETO Yepe3 PE3UCTOP.
OnpenenieHue MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIACISAEMOW Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, HAYLIETO YEPE3 JAaMIOUKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/] narpesarens.

UccnenoBanre MarHuTHOTO B3aUMOJEHCTBHS TOCTOSIHHBIX MarHUTOB.
N3yueHne MarHUTHOrO TMOJSl  T[OCTOSIHHBIX ~ MArHUTOB MPU  UX
OOBeIMHEHUH U Pa3/ICIICHUN.

Uccnenosanue necTBUA AJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITEL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJbl  B3aUMOJIECHCTBHUS
KaTylIKA C TOKOM M MAarHuTa OT CHWJIbI TOKa M HalpaBJICHHUS TOKa B
KATyIIKE.

18. I3ydyeHue nercTBUsI MArHUTHOTO TIOJISI HA IIPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue 1 U3yuyeHue padoThl AIEKTPOIBUTATEIS.

20. M3mepenne KII/I anexTpoaBuraTeabHON YCTaHOBKH.

21. OmBITBI IO HMCCIENOBAHUIO SIBJIICHUS DJIEKTPOMAarHUTHOW WHAYKIMM:
UCCJIEIOBAHNE W3MEHECHHWW 3HAYCHUS W HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KVIACC

Paznen 8. Mexanuueckue siBJIeHUS.

Mexannueckoe JnBwxkeHME. MarepuanbHas Touyka. Cucrema oOTcyéra.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABMXKEHUs. PaBHOMEpHOE MNPSAMOJIMHEUHOE
nBrkeHue. HepaBHoMepHOe npsiMONMHENHOE JBHKeHUE. CpelHssi © MTHOBEHHas
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMOMHEHHOe aBmxkeHue. CBoOogHOE
nagenue. OnwiThl ['anues.

PaBHOMepHOE nBMXEHHE TIO OKpyx)HOocTH. [leproa u vactora obOparieHus.
JIuHenHas u yrioBast CKOpOCTH. LIeHTpOCTpEMUTENIBHOE YCKOPEHUE.

ITepseiit 3ak0oH Herotona. Bropoii 3akoH Hetotona. Tperunii 3akoH HproToHa.
[IpuHIMII CYTIEpNO3ULINKU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Cujla TPEHUS CKOJIbKEHUS, CUila
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cusia TSKECTH M 3aKOH BCEMHPHOTO TATOTEHHUSA. YCKOpPEHHE CBOOOIHOTO
najgeHus. JIBuxenue ruiaHeT BOkpyr ComHiua. IlepBasg xocMuueckass CKOPOCT.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpHoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. L{eHTp TsxecTH.

Nmnynec tena. M3menenune mmmysibca. UMmynbCc cuiibl. 3aKOH COXPaHEHHS
MMITyJibCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabota W MOITHOCTh. PaboTa CHI TSKECTH, YIPYTOCTH,
TpeHus. CBsa3b Hepruu 1 pabotel. [loTeHIManbHas YHEPTHS TeJla, OAHITOTO Haj
MOBEPXHOCTHIO 3eMiu. [loTeHIIMaIbHASA SHEPTUS CKATOUM NPpYykUHbI. Kunetnueckas
sHeprusi. Teopema O KMHETUYECKOW SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIUU.

JHemoncmpayuu.

1. HaGnroneHune MexaHUUECKOTO JBMKECHUS Tejla OTHOCUTEIIBHO Pa3HBIX T

OTCYETA.
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9.

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

CpaBHEeHHME MyTe€ld W TPACKTOPUM ABUKEHUS OJHOIO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepenne CKOpoCTH ¥ YCKOPEHUS IPSIMOIMHENHOTO IBUKECHHS.
Hccnenoanne npu3HakoB pABHOYCKOPEHHOTO IBUKEHHUSI.

Hab6nronenue nBmxeHus Tena no OKpy>KHOCTH.

Habmoienne MexaHu4eCKuX SIBJICHHUM, TPOUCXOISAIINX B CUCTEME OTCUETa
«Temexka» 1npu e€ pPaBHOMEPHOM M  YCKOPEHHOM  JBHKECHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTh YCKOPEHHS Tejla OT MacChl Tejda W JEHUCTBYIOUIEH Ha HETO
CHUJIBL.

Habmoienue paBeHcTBa CHII IPU B3aUMOCHCTBUH TEIL.

N3meHenue Beca Tena Ipu yCKOPEHHOM JIBUKECHHH.

Ilepemaya uMIryapca Ipy B3aMMOJECUCTBHUU TEL.

[IpeoOpazoBaHus SHEPTHH NTPU B3AUMOJEHCTBUH TEL.

CoxpaHeHHe UMITyJIbCa PU HEYNIPYTOM B3aUMOJECHCTBUHU.

CoxpaHeHne UMITyJIbca MpU aOCOTIOTHO YIIPYTrOM B3aUMOACHCTBUH.
Habnronenue peakTUBHOTO JIBHKEHUS.

CoxpaHeHNe MEXaHUYECKON 3HEPruu Ipu CBOOOIHOM MaJCHUU.
CoxpaHeHre MEXaHUYECKOW SHEPTUH NPU ABMXKEHUH TeJa MO/ IEMCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomol u onvimel.

1.

KoHcTpynpoBanue TpakTa JJisl pa3roHa W JAJIbHEWILEro PaBHOMEPHOIO
JBYDKCHUS [IApUKA WIIN TEJICKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI OpycKa WM JIBUKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPeHHs Tela MNpU PAaBHOYCKOPEHHOM JIBHXKEHHH TI0
HAKJIOHHOM TIOCKOCTH.

HccnenoBanye 3aBUCHMOCTH IYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM TPU PABHOYCKOPEHHOM JBW)XEHUH 0e€3
Ha4yaJbHOM CKOPOCTU IYyTH OTHOCATCS KaK PSAJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUSI OT CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenre kodhPUIIEHTa TPEHUS CKOJIBKEHUSI.

Onpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBUKEHUU Tela
110 TOPU30HTAILHON MOBEPXHOCTH.



10. Onpenenenrie padbOThl CWIBl YNPYroCTH TMPU MOJIBEME TIpy3a ¢
UCITIOJIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. I3ydyeHune 3aKk0Ha COXpaHEHHUsI SJHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJHBIL.

KonebatenbHoe aBmkenne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: EepHOI,
4acToTa, aMIUIMNTy1a. MaTeMaTHudecKuid U NpYyKUHHBbIN MasTHUKHU. [IpeBpaiienue
HHEPTUU MPH KOJIeOATETHLHOM JIBHKCHHH.

3aryxatomue — KojeOanus.  BwiHykneHHble — kosiebaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWYeCKuX BOJH. IIpomonbHbie W
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI M CKOPOCTh €€ PpacHpOCTPAHCHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['pomKkocTh 3ByKa U BbicOoTa TOoHA. OTpaxenue 3Byka. MHdpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue koneGaHuil Tesn Moja JEUCTBUEM CHIIBI TSKECTH U CHUJIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

HaOnronenue BoIHYKICHHBIX KOJIEOAHUM U PE30HAHCA.

PacnipocTpanenne npoI0JIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIETH).

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopnvie padbomoul u onvimel.

1. OmpeneneHue 4YacTOThl H  MEpHOJA KOJIEOAHUH  MaTeMaTUYECKOTO
MasITHUKA.

2. Ompezenenuie YaCTOTHI U EPUOA KOJIEOAHUI MPY>KMHHOTO MAasATHUKA.
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3. HccnenoBaHue 3aBUCMMOCTH Meproia KOjIeOaHUI MOBEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCMMOCTH MEpUOIa KOJICOAaHUHN TIPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHMOCTU TepuoAa KoJieOaHWM rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmpIThl, JEMOHCTPHUPYIOIIME  3aBUCUMOCTh  Tlepuojia  KoJjeOaHHil
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOIHOTO MaICHHs.
Pazgea 10. DiieKTPOMATrHMTHOE 10JI€ U 3JIeKTPOMATHUTHBbIE BOJIHBI.
DJIEKTPOMarHuTHOE  TOJIe.  OJEKTPOMAarHuTHele  BOJMHBL.  CBOKMCTBa
ANEKTPOMAarHuTHLIX BOJH. [llkana snaekTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoga ceeta. CKopocTh cBeTa. BoiaHOBBIE CBOICTBa
CBETa.

Hemoncmpayuu.

1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOKCTBA CBETA.

Jlabopamopuvie padbomul u onvimel.

1. H3ydyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOUIBLHOIO

tenedoHa.

Pa3nen 11. CBeToBBIe AIBJICHUS.

JlyueBas  momenp  cBera.  Mcrounukm — cBera.  IIpsAaMonuHenHOe
pactnipoctpanenue cBera. 3atMenusi Connna u JIynel. Otpaxkenue ceta. [lnockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mpesiomieHus cBeTta. [lomHoe BHYTpeHHEE
OTpaXeHHE cBeTa. lcrnonap30BaHUME TIOJHOTO BHYTPEHHEIO OTPaXXKEHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xom gnydedt B swmH3e. Ontudeckas cucteMa (oroamnmapara,
MHUKpOCKONa M Tejeckona. ['ma3 kak onruueckas cucrema. BIHM30pyKoCTh H
JAIBHO30PKOCTb.

Paznoxenue Oemoro cBera B cnekTp. Omnbitel HbtoToHa. CrnoxeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

emoncmpayuu.

[IpsiMonMHEHOE pacIpOCTPaHEHHUE CBETA.

OtpaxkeHue cBeTa.

[Tonyuyenue n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomiienue cBera.

Onrtuueckuii CBETOBOJ.

Xon tyuel B coOuparolei JInH3e.

XoJ1 1yden B pacCEeUBAIOLLIEH JIMH3E.

[Tonyuenue n300pakeHUi ¢ MOMOIIBIO JIUH3.

[Ipunuun aeiictBus ¢oToarnmnapara, MUKpPOCKONA U TEIECKOIIA.

10. Moxenb rasa.

11. Paznosxenue 0eioro cBera B CIIEKTP.

12. [lomy4yenue 6em0ro cBETa MPHU CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomoul u onvimel.

1. HccnepoBanue 3aBUCMMOCTH yrIJla OTPaXEHHUsS] CBETOBOTrO Jyya OT yIJia
NaJICHUsL.

2. M3yuenune xapakTepucTUK U300pakeHUs MpeIMeTa B TUIOCKOM 3epKalle.
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3. I/ICCHGI[OBaHI/Ie 3aBUCUMOCTH yTJIa IPCIOMIICHUS CBCTOBOTO JIyda OT yIJia
NnaacHusA Ha I'paHUIC «BO3AYX—CTCKIIO».



4. Tlomydenue n300pakxeHUil C MOMOIIBIO COOMPAIOIIEH JIUH3HI.
Omnpenenenre GOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOUpAIOIIei
JIMH3BI.

6. OIBITHI 110 PA3JIOKEHUIO OEIOr0 CBETA B CHEKTP.

7. ONbITHI MO BOCHPHUATHIO LBETA MPEIMETOB MPU UX HAOIIOJACHUH YEpe3
I[BETOBBIC (PUIIBTPHI.

Pa3nen 12. KBanToBbIE IBJICHUS.

OmnbiTel Pesepdopaa u mnanerapuas monaenb atoma. Mojens aroma bopa.
HcnyckaHne v norionieHue ceera atoMoM. KBaHThI. JIMHEHYaThle CIEKTPBI.

PanuoaktuBHOCTh. Anbda, Oera- U ramMma-uzinydeHusi. CTpoeHrne aTOMHOIO
anpa. Hykinonnas wmopens aromHoro sapa. HW3zoromsl. PaauoaxtnBHBIE
npespaiuenus. [lepuon nomypacnaza aTOMHBIX sIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsA0BOIO M MAacCOBOTO YHCEN.
OHeprus cBs3M aTOMHBIX szuep. CBs3p Macchl M dHepruu. Peakuuu cuHTe3a u
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepretnka. JleMCTBHS paJMOAKTUBHBIX H3JIYyYCHHU HA IKUBBIC
OpPTr'aHHU3MBI.

emoncmpayuu.

1. CnexTpsl U3IIy4YEeHHsI U MTOTJIOLIEHUS.

2. CHeKTpsl pa3jInYHbIX ra3oB.

3. CnekTtp Bomopoaa.

4. HaGmronenue TpekoB B kamepe Bunbcona.

5. PabGota cuérunka MOHU3UPYIOMINX U3TyUYECHUH.

6. Perucrpanus uznydeHus NpUpOIHBIX MUHEPAIOB U MPOILYKTOB.

Jlabopamopnwvie padbomoul u onvimel.

1. HaOmroneHue CrjIomIHbIX U TMHEWYAThIX CIIEKTPOB U3ITYUYCHHUSL.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPTHM YACTHULBI IO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue painoakTUBHOTO (poHa.

IHoBTOpPUTEIBLHO-00001IAKIINH MOYIb.

[ToBTOpHUTENHEHO-00001AIOIIMI MOTYJIb MIPEIHA3HAYEH JJII CUCTEeMaTH3allH
U 0o0OOuIeHHs  MPEAMETHOrO  COJEp)KaHUs W ONbITa  JeATEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3UKHU, a TAaKXKe JUIsl MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMEHy 1O (u3uke i 0oO0ydarommxcs,
BBIOPABIIIKX ATOT yUYEOHBIN MpeMeT.

[Ipn M3y4eHUH AAHHOTO MOJIYJISI PEATM3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX O0OECIEUMBAETCS JOCTUKEHHE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  oOyueHus, (Gopmupyercs
€CTECTBEHHOHAY4YHasi TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOAOB HCCIEAOBAHUS



SBJICHMA TIPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBICHATH (pu3myeckue
ABJICHUS, TPUMEHSAS T[OJYYEHHbIE 3HAHWS, pElaTh 3aJa4yd, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.
[IpuHIMNIHANBEHO AEATEIBHOCTHBIA XapaKTeP JAHHOTO pasjesia pealn3yercs
32 cu€r TOro, 4rTo OOydYaroluecs BBIMOJHSIOT 3aJaHusl, B KOTOPBIX UM
IIPEIIaracTCs:
HAa OCHOBE IIOJIYYEHHBIX 3HAHUW pacrno3HaBaTh U HAYYHO OOBSICHATH
dbu3nUecKkue SBICHUS B OKPYIKAIOIIEH MPUPOJIEe U TOBCEAHEBHOM JKU3HU;
WCITOJI30BATh HAYYHBIC METOBI MCCIICIOBAHUS (DU3UUECKUX SBIICHUN, B TOM
YHUCIIE I MPOBEPKHU TMIOTE3 U MOJIYUYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4yHbIE OCHOBBI Hanbojee Ba)XXHbBIX JOCTHUKEHUN COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMEDP, ITPAKTUYECKOTO UCIIOJIb30BAHUS PA3JINYHBIX UICTOYHUKOB
DHEPrUU HAa OCHOBE 3aKOHA MPEBPALLCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUMU.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMA IIPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUAA

N3yuyenue (u3MKd Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs HANPABJICHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ybTaTOB.

B pesynbrare usyuenus GU3NKM Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs

y oOyuatomerocsi 6yayT cOpMUpPOBaHbI CIEAYIONINE JTUUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOT0 BOCTINTAHUS:

- IPOSABJIEHUE UHTEPECA K UICTOPUHA U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3ruecKol HayKu;

- ICHHOCTHOE OTHOIIECHUE K JJOCTUKEHUIM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpa:KIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

- TOTOBHOCTh K aKTUBHOMY y4acTHIO B 00CY>KJI€HUM OOLIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBI3aHHBIX C MIPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
buzukwy;

- OCO3HaHHWE BAXKHOCTHU MOPAIBHO-ITUYECKUX MPHUHIUIIOB B JCATEIBHOCTH
YYEHOT0;

3) 3¢TeTHYeCKOro BOCIIMTAHMS:

- BOCIIPUSTHE ICTETUUYECKUX KadeCTB (PU3MUYECKOW HAYKH: €€ TapMOHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHMSA:

- OCO3HaHWE IIEHHOCTH (PU3NYECKONW HAayKHM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI PA3BUTHUS TEXHOJOTIMH, BaXKHEUILEH COCTABISAIOLIEH
KYJIbTYPBI;

- pa3BUTHE HAYYHOU JIFOOO3HATEIILHOCTH, MHTEpeca K MCCIEI0BATEIbCKON
NEATEIIbHOCTH;

5) dopvmupoBaHus  KYJbTYPbl 3A0POBbSI M  3MOLHOHAJBHOIO
0J1aronoJTyqyus:

- OCO3HaHHE IIEHHOCTH 0€30MacHOro o0Opa3a >XU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXKHOCTU TPaBWJI 0OE30IaCHOTO TMOBEACHHS Ha
TpaHCIOPTE, Ha JOpOrax, C AJIEKTPUUYECKUM M TEIUIOBBIM O0OpYJOBAHHEM B
JIOMAITHUX YCIIOBHUSIX;

- chopMHpPOBAHHOCTh HaBBIKA pedeKCUu, MPU3HAHUE CBOEro IMpaBa Ha
OImMUOKY ¥ TAKOTO ke MpaBa y APYroro 4eJoBeKa;

6) Tpy10BOT0 BOCITUTAHUS:

- aKTUBHOE y4YacTHUE€ B pEIICHUM NPAKTHUYECKUX 3adad (B paMKaX CEMbH,
o0pa3oBaTeNbHON  OpraHW3alMK, TOpOJa, Kpas) TEXHOJOTUYECKOW U



COIMAIbHON HAIpaBICHHOCTH, TPEOYIOIMUX B TOM 4YHCIC U (DUINIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUUECKOMY H3yUYCHHIO TPO(ECCHid, CBSI3aHHBIX C (PU3UKOM;

e 7)3K0JOrH4eCKOro BOCIIMTAHUS:

e - OpHUCHTAlWsSI HA TPUMEHECHHE (PU3WYCCKUX 3HAHWNA JJIS PEIICHUs 3aJad B
00JIacTH OKpy>Kalolllel cpejpl, IJIaHUPOBAHUSI TOCTYNKOB W OIEHKH HUX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHHME TJ0OAIBHOTO XapakTepa JKOJIOTHYECKHX MpoOjieM U IMyTed HX

pELICHHS;

e 8) aganTanMu K M3MEHAKWIUMMCH YCJIOBUSM COLUAJIBHOW M MPHUPOAHOU
cpeabl:

e - TIOTPEOHOCTh BO B3aWMOJICHCTBUM IIPH BBIMOJHCHUH HCCIICIOBAHUN M
IPOCKTOB (DU3UYECKOM HAIPaABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUIM
ApYyTuX;

e - TIOBBIICHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4YE€pPEe3 NPAKTUUYECKYIO
JICATCIbHOCTD;

e - OTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4HCIIe (HOPMYIHPOBATH
U/IeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHME JIePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JIaCTH
(du3uKwy;

e - IUIAHUPOBAHHE CBOETO pa3BUTHUSI B MPUOOPETEHUH HOBBIX (PUBUUYECKUX
3HAHMI;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISIBISTH B3aUMOCBSI3U NPUPOAbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e - OIIEHKA CBOMX JACHCTBHM C Y4YETOM BIMSHHMS Ha OKPYXKAIOLIYIO Cpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynpTaTe OCBOCHHMS TpOrpamMMmbl MO ()U3MKE HAa YPOBHE OCHOBHOTO
oO1iero o6pazoBanus y oOyyaroiierocs: OyayT copMUpoOBaHbl MeTaNpeIMeTHbIE
pe3yJabTaThl, BKIFOYAIOIINE TT03HABATEIILHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  YyUeOHBIC  JCHCTBHUS,  PETYJISATUBHBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE 1eHCTBUSA

ba3oBnle JJornueckue JelicTBUA:
e BBUIBIATH M XapaKTEpPU30BaTh CYIIECCTBEHHbIE MPU3HAKK OOBEKTOB
(s1BIICHUI);



yCTaHABJIMBAThH CYIIECTBEHHBIA MPU3HAK KJIaCCHU(PUKAIUHA, OCHOBAHHUS JJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTpUBAEMbIX (DaKTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBIIATh TIPUYUHHO-CJICICTBEHHBIC CBS3U TPU U3YYCHUH (PU3UUECKHUX
SIBJICHUA W TPOIIECCOB, JIeJaTh BHIBOABI C MUCIIOJIB30BAHUEM JETYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHHUM, BBIIBUTATh THIIOTE3bl O B3aWMOCBSI3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpPATh CMOCO0 pelieHus ydyeOHOH (u3uYecKon
3aaun (CpaBHEHHE HECKOJBKHMX BApUAHTOB PEIICHHUS, BHIOOp HamOoJee
MOIXO/ISIIIIETO ¢ YYETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejibCcKkue AeiCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK UCCIIE0BATENbCKA HHCTPYMEHT O3HAHUS;
MPOBOJUTH 10 CAMOCTOSITEIBHO COCTABICHHOMY IIJIaHY OIBIT, HECIOKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIeA0oBaHUE (HU3UUYECKOrO
SIBJICHUS;

OLICHMBAaTh HAa NPUMEHHUMOCTb U  JOCTOBEPHOCTh HH(pOpMalHio,
NOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIHPOBATH 000OIIEHUS U BBIBO/BI 110 pe3yibTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE JalibHEWIlee pa3BUTHE  (PUINUECKUX
IPOLIECCOB, @ TAK)KE BbIIBUTaTh NPENOJIOKEHUS 00 UX Pa3BUTHH B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora ¢ nngopmanmeii:

MPUMEHSTh Pa3IUYHBIC METObI, HHCTPYMEHTHI U 3alPOCHI TIPH TOUCKE U
orOope WHPOPMAIMKM WIM JAHHBIX C Y4ETOM MPEUIOKEHHON yueOHOM
dbuznyeckoii 3a1a4u;

aHAIM3UPOBaTh, CHCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

CaMOCTOATENIHO  BBIOMpATh ONTUMAIBHYIO (HOpMYy  TpEACTaBICHUS
uHpopMaIUu W WUTIOCTPUPOBATH pelIaeMble 3aJladyd  HECJIOKHBIMU
CXeMaMH, rarpaMmMamMu, HHOU TpauKoi 1 X KOMOWHAIIASMH.

KoMMyHMKAaTHBHBIE YHUBEPCAJIbHbIC y4eOHbIe AeCTBHUS:

B XOJIe OOCYXXJEHHUsI Yy4yeOHOro Marepuana, pe3ysbTaToB J1abopaTOpPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXAaeMON TEMBI U
BBICKA3bIBaTh WU, HAICJICHHbIE Ha pPEIICHWE 3aJadyd W TOJJICpKaHUE
O1aroxeIaTeIbHOCTH OOIICHUS;

COIMOCTABJIATh CBOM CYXIEHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
JUasora, oOOHapyXUBaTh Pa3IUINe U CXOACTBO MO3UIIHIA;



BBIPAXKaTh CBOXO TOUKY 3PEHMS B YCTHBIX U MHCbMEHHBIX TEKCTaX;
myOJIMYHO TPEJICTABIATh PE3YIbTAThl BHIIOJTHEHHOTO (PU3UYECKOTO OTbITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

IIOHMMATb W MCIIOJB30BATh  IPEUMYIIECTBA  KOMAHIHOM W
WHAMBUAYAIbHONH pabOThl MPU PEIIEHUH KOHKPETHOM (U3UYECKOM
poOJIEMBI;

IIPUHUMATh LIEJIA COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH JIEUCTBUS
no €€ JOCTI)KEHHUIO: paclpelesiaTh PO, O00CYXIaTh HPOLECCHl U
pe3yNbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITIOJHATH CBOIO YacThb paOOThI, TOCTUrasi KAYeCTBEHHOTO pe3yibTara o
CBOEMY HAIIPABJICHUIO W KOOPJAWHHUPYS CBOM JACUCTBHUS C JAPYTMMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOErO BKJIaJa B OOUIMM MPOAYKT MO KPUTEPHSIM,
CaMOCTOATENIBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHS.

Pel"yJIﬂTI/IBHl)Ie YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH

Camoopranusanus:

BBISIBIIATH MPOOJIEMBI B )KM3HCHHBIX W YUCOHBIX CHUTYyaIUsIX, TPEOYIOIMHMX
JUTsl petieHust GU3NUeCKUX 3HAHUI;

OPUEHTHUPOBAThCS B  PA3IUYHBIX TMOJAXOJAX TMPUHATHS  pEUICHUN
(MHIMBUAYATbHOE, TIPUHATHE PEIICHUS B TPYIIE, NPHHATHE PEIICHUM
TPYIIION);

CaMOCTOSATENILHO COCTABJIATH aJTOPUTM pEIICHUsS (PU3NIECKOM 3a/1auu UTu
IJlaHa MCCIEJOBaHUS C YYETOM HMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAIbHbBIA HHTEJJICKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYyallH U MPEJIaraTh mjiaH €€ N3MECHECHUS;
OOBSICHATh NPUYUHBI  JOCTHXKEHUS  (HEIOCTHIXKEHHUs) PEe3yJbTaToOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJIHEHUS
($uU3MYECKOTO UCCIIEOBAaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMii, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHUBATHh COOTBETCTBUE PE3YJIbTATa LEJIU U YCIOBUSM;

CTaBUThb ce0s Ha MECTO JIPYroro yejaoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;
MPU3HABATh CBOE MPaBO HA OMIMOKY MPU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPXKIACHUAX HA HAYUYHBIE TEMbI U TAKOE K€ IIPABO IPYIoro.



NNPEAMETHBIE PE3YJIBTATBI

K xoHIy oOydenust B 7 KJjiacce npeMeTHbIE pe3yJIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIOJIb30BaTh  MOHATHS:  (PU3MYECKHME U XUMHUYECKHE  SIBJICHUS,
HAOI0/IeHNE, SKCIIEPUMEHT, MOJENb, THIOTE3a, CAUHUIIBI (U3UUYECKUX
BEJIMYMH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOE), MEXAHWYECKOE JBI)KEHHE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSAMOJIMHENHOE), TPAECKTOPHs, PaBHOAEUCTBYIOLIAS
cuia,  gedopmanus  (ympyras, — IUlacTUYecKasi),  HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (Auddy3usi, TEIIOBOE IBUKEHHE YacCTHUI[ BEIIECTBA,
PAaBHOMEPHOE  JBIKECHUE, HEPAaBHOMEpPHOE  JBWKECHHE, HWHEPLMS,
B3aUMOJICUCTBUE TE€J, PABHOBECUE TBEPIBIX TEN C 3AKPEIUIEHHONW OCBIO
BpalleHus, Nepenada AaBieHUs TBEPABIMH TeEJaMHU, XUAKOCTIMU U
razamM, atMoc(epHOE€ [aBJICHHE, IUIaBaHWE TeJ, MPEeBPAILLEHUs
MEXaHUYECKOM SHEPIrUH) IO OINMCAHUIO UX XAPaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHHUE;
pacrmo3HaBaThb HPOSBICHUE U3YYEHHBIX (PU3NYECKUX SBICHUA B
OKpYXAalollleM MHpE, B TOM YHCIE (PU3NYECKHUE SBJICHHUS B TPHUPOAE:
NPUMEPBI JABUKEHUS C PaA3IMYHBIMU CKOPOCTSIMHU B >KMBOM M HEXUBOU
IPUPOAE, ACUCTBUE CHUJIBI TPEHHS B IPUPOAE U TEXHUKE, BIMSIHUE
aTMoc(epHOro JIaBJeHUs Ha KMBOW OpraHU3M, IUIaBaHHE pbIO, pblYaru B
TEeJIe YeJIO0BeKa, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1ayy B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3YUYECHHBIE CBOMCTBA TeN U (PU3UUECKUE SIBJICHUSA, UCIIONb3YS
¢uznyeckue BeNUMYMHBI (Macca, 0O0BEM, IUIOTHOCTH BEIECTBA, BpeMs,
IIyTh, CKOPOCTb, CPEHSAS CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
Tela, CWIa TPEHUs, JaBieHue (TBEPAOro Tena, KUAKOCTH, Trasa),
BBITAJIKMBAIOIIASl CUJIA, MEXaHU4YecKas paboTa, MOIIHOCTb, IJIEYO CHUJIBI,
MOMEHT CHJbl, KO3()PPHUIMEHT TMOJIE3HOr0 JACHCTBHS MEXaHU3MOB,
KMHETHYECKas M IMOTEHLUalbHAas 3HEPrus), MPU ONUCAHUU NPABUIBHO
TPaKTOBaThb  (PU3WYECKUH  CMBICT  HCIOJIb3YEMBIX  BEJIMYMH, HX
0003HaYeHUsI W €AUHMIBI (PU3MYECKUX BEIIMYMH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3MYECKYIO BETUYHMHY C APYTMMHU BEJIMYHUHAMH,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Ted, (U3UYECKUE SBICHUS M MPOLECCHI,
WCIIOJIB3Ysl MIpaBUIIa CJIOKEHHS CHII (BAOJIb OJHOW MpsiMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, mpaBuiIo paBHOBeCHUs pbiuara (610ka),



«30JI0TO€ IIPABHJIO» MEXAHUKHM, 3aKOH COXPaHEHHs MEXAHUYECKOU
OHEPruM, NpU HTOM JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHAa U
3aIMCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBJICHUS, MPOIIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyalUd MPAKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTUYECKUX II1aroB ¢ ONmopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUM, PU3NYECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemar) pacu€THele 3amadyd B |—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
bopMyTIBI, CBS3BIBAIONTNE (PU3NUYECKHE BEIWYMHBI: HA OCHOBE aHAIHM3a
YCJIOBHSI 33/1a4d 3aMKMCHIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3NYECKUE
BETUYUHBI B (DOPMYJIBI U MPOBOJUTH PACUETHI, HAXOAUTH CIPABOUYHBIC
JaHHbIE, HEOOXOANMBIE JJI PEIICHUs 3a/1ay, OLIEHUBATh PEATMCTUUYHOCTD
MOJTy4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacno3HaBaTb NOpPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
($u3NYECKUX METOOB, B OIMCAHUH HCCIIEAOBAHUS BBIACIATH IPOBEPSEMOE
Opeanoyio’keHue  (TUmoTesy),  pa3iauyaTb U MHTEPIPETHPOBATh
NOJIYYEHHBIA pe3yJIbTaT, HAaXOAWTh OIIMOKM B XOJAE OMNbITa, J€JIaTh
BBIBO/JIBI I10 €T0 pE3yJIbTaTaM;

IPOBOJUTH OMBITBI 1O HAOMIOACHHIO (U3HYECKUX SBJICHUM WU
duznyeckux CBONCTB Tell: (dopmynupoBaTh IIPOBEPsiEMbIE
IPEOJIOKEHNs, COOMpaTh YCTAHOBKY M3 MPENI0KEHHOTO 000pyA0BaHus,
3aMMChIBATH XOJ ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBITIOJIHATD MPSIMBIE W3MEPEHUS PACCTOSIHUSA, BPEMEHU, MAacChl Tena,
o0béMa, CHUJIBI M TEMIEpaTypbl C HCHOJb30BAHUEM AHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMUCHIBATH IOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTU OAHOM (PM3UUECKOM BETUUHHBI OT
JIPYrol € HCIOJB30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH MYTHU
PaBHOMEPHO JBHWKYULIETOCS TEJla OT BPEMEHHM [BWXXEHUS Tela, CHIIbI
TPEHUsI CKOJIbKEHMSI OT Beca TeJla, KauecTBa 00pabOTKU MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CWJIBI TPEHHUSI OT IIJIOIIAIA CONPUKOCHOBEHHUSI TEJ, CUJIBI
YOPYTrOCTH OT YJUIMHEHUS MPYXKUHBI, BHITAIKUBAIOMIEH CUIIBI OT 00BbEMaA
IIOrPYKEHHOM YacTU Teja U OT IUIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH Te€Ja, OT MIyOHHBI, Ha KOTOPYIO MOTPY>KEHO TENO, YCIOBUN
TJIaBaHUs TEJ, YCJIOBUW paBHOBECHsI pblyara u OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM  Y4eOHOTO HCCIEAOBaHUSA, CcOOUpaTh YCTAHOBKY H
BBINIOJIHATh W3MEPEHUs], CIeAysd NPENJIOKEHHOMY IUIaHy, (UKCUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DM3MUECKUX BEJIMYMH B BUIE



NPEJIOKEHHBIX TaOnMIl U TpaduKOB, JeNaTh BBIBOJBI MO pe3yJbTaTam
UCCJIEIOBAHUS;

IPOBOJAUTH KOCBEHHBIE HU3MEPEHHS (PU3UUYECKHX BEIHYUH (IJIOTHOCTD
BEIIECTBA JKUJKOCTH W TBEPAOro Teja, Cujla TPEHUS CKOJIbKEHUS,
JaBJICHHE  BO3/AyXa, BBITAJIKMBAIONIAs  CWJa, JICWCTBYIOIIas  Ha
HNOTPYXEHHOE B KHUAKOCTh TeNo, KOI(PPHUIMEHT MOJIE3HOro ACHCTBUA
OPOCTBIX MEXaHU3MOB), CIEAysd MPEAJOKEHHOM WHCTPYKIHUU: TIPH
BBITIOJIHEHUU H3MEPEHUM CcOoOupaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAUEHHE HUCKOMOW BEJIMYUHBI,

cOOJII0IaTh MpaBuiIa TEXHUKU O€30MacHOCTH IpU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh NPUHLUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IUHAMOMETp, COOOIIAIOIIMECS COCYAbl, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;
XapaKTepu30BaTh MPUHIUIBI JCUCTBUA HW3YYCHHBIX MNPHUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMNHCAaHHUS (B TOM YHCIE:
HNOJUIMIHUKY, YCTPOMCTBO BOJONPOBOJA, TMIPaBIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPUIHEBOW HACOC, apEOMETP), UCIIOIB3YS 3HAHUS
O CBOMCTBaxX (PM3MUECKHUX SIBJICHUN U HEOOXOAMMBIE (PU3HUYECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  TNPUMEPHl  (HAXOAUTh HHMOPMALMIO O  MPUMEPAX)
IPAKTUYECKOr0 HCIOJIb30BaHUs (PU3MUECKHX 3HAHUM B TOBCEIHEBHOM
KU3HH 11 oOecriedeHusi 6€30MacHOCTH MpU 0OpaleHuu ¢ mpudbopamMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIEH cpefie;

OCYIIECTBIATH OTOOp HCTOYHUMKOB HH(popmauuu B HHTepHere B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOLIUXCS
3HaHUA © TYTEM CpPaBHEHHUS PA3NMUYHBIX HMCTOYHUKOB BBIICTSTH
uHPOPMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYMBOW WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUil Hay4HO-TIOIMYJISPHYIO
JUTEepaTypy (PU3MYECKOTO  COJEpKaHUS, CIpPaBOYHbIE MaTepualbl,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMy KOHCIIEKTUPOBAaHHUS TEKCTa,
npeodpazoBanusi ”HGOPMAILIUKA U3 OJTHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIC U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHHUKOB WMH(pOpMaIuu (PU3NIECKOTO COAEPKaHUS, B TOM
qyclie MyOJMYHO JeNaTh KpaTKhue COOOIIEHHUs O pe3ylibTaTaX MpPOEKTOB
WM y4eOHBIX WCCICIOBAaHHWA, MPH 53TOM TPAMOTHO HCIOJIb30BaTh



W3YYCHHBI TOHATUHHBIN ammapat Kypca (U3HKH, CONpPOBOXKIAThH
BBICTYIUICHUE ITPE3CHTALUEH;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIECAOBAHUN pPACIPEEIATh
O0513aHHOCTH B TpYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3a/ayami,
CIIEIUTh 34 BBINOJHEHWEM IUIAHA JCHUCTBHM, aJE€KBAaTHO OLICHWBATH
COOCTBEHHBII  BKJIAJL B  JIEITEIIBHOCTh  T'PYyNIbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy oOydenus B 8 kiiacce npeMeTHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITOJI30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHHSI BEUIECTBA, KPUCTAIUNINYECKUE U
amop(HbIe TeJa, HACBHIILEHHBIH U HEHACHIIICHHBI Map, BIIAXKHOCTb
BO3/lyXa, TeMIEparypa, BHYTPEHHSS DSHEpPrus, TEIUIOBOW JBUTaTEllb,
AIIEMEHTAPHBIN JIEKTPUYECKHUM 3apsijl, FJEKTPUUECKOE I10JI€, IIPOBOJIHUKI
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh sIBICHHUS (TEIJIOBOE PACIIMPEHUE M CXKaTue, TeIvionepenaya,
TEIJIOBOE PaBHOBECHE, CMAUMBaHUE, KAIMJUIIPHBIE SIBJICHUS, HCIApEHHUE,
KOHJICHCAllUsl, IJIaBJI€HHUE, KpUCTaiM3auus (OTBEpJEBaHUE), KUIIEHUE,
Terionepeaaya (TEeTIOnpPOBOAHOCTb, KOHBEKIUS, U3IIy4YECHHE),
ANEKTPU3ALUs TEJ, B3aUMOJICUCTBHE 3apsA/IOB, IEUCTBHS SJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aWMOJICMICTBUE MAarHUTOB, JCUCTBUE
MarHUTHOTO I0JISl HA MTPOBOJIHUK C TOKOM, 3J€KTPOMAarHUTHAsE WHIYKLWA)
[0 ONHMCAHUID HX XapaKTEpPHbIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE W3YYEHHBIX (U3MYECKUX SBJICHHUA B
OKpY’)XalollleM MHpE, B TOM uHCIe (PU3UUYECKUE SIBICHUS B MPHUPOJAE:
NOBEPXHOCTHOE HATSOKEHUWE W KallWJULIPHBIE SBJICHHS B IPUPOJE,
KpUCTajulbl B mpupoje, uznydeHue CoiiHLA, 3aMep3aHue BOAOEMOB,
MOpCKUE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, SJIEKTPUUECKUE
SBJICHHUSI B aTMoc(epe, JIEKTPUYECTBO KUBBIX OPraHW3MOB, MarHUTHOE
nosie 3eMiM, apeld MooCcCOB, pojib MAarHUTHOIO MOJS JJIs JKM3HU Ha
3emuie, NOJIIPHOE CUSIHUE, IIPU 3TOM NEPEBOINUTH NPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJENATh CYILECTBEHHbIE CBOMCTBA (NMPU3HAKH) (PU3MUECKHUX
SIBIICHU;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA TN U (PU3NYECKUE SIBJICHMS, UCIIOIb3YS
¢uznyeckue BEIMUMHBI (TEMIIepaTypa, BHYTPEHHSS SHEPTUs, KOJIUYECTBO
TEIUIOTHI, yJeJdbHasg TEIUIOEMKOCTh BEIIECTBAa, YJIElIbHAs TEIIOTa
IUIaBJICHUS, yJAelbHAs TemioTa MNapooOpa3oBaHUs, yAelbHAs TeruioTa
CropaHusi TOIUIMBA, KO3(PQGUIMEHT TOJE3HOr0 JEHCTBUA TEIUIOBOM



MalluHbl, OTHOCUTENIbHAS BJAXHOCTh BO31yXa, J3JEKTPUUYECKUN 3apsij,
CHJIa TOKA, JJIEKTPUYECKOE HANpsDKEHHE, CONPOTHBIICHUE INPOBOJHMKA,
ylIelnbHOE  CONPOTUBJIECHHWE  BellecTBa, paboTa U MOILIHOCTh
AIEKTPUYECKOr0  TOKAa), MpPU  OMNHCAHWUM MPABUJIBHO  TPAKTOBATh
(bu3MYECKU CMBICIT HCIIOJIB3YEMbIX BEIWYHH, 0003HAUEHUS U €IUHUIIBI
(¢u3nyecKuX BEIMYUH, HAXOAUTh (POPMYJBI, CBA3BIBAIOIINE JaHHYIO
(u3NYECKyI0 BEJIMYMHY C JAPYTMMHU BEJIMYMHAMM, CTPOUTH TIpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Ted, (U3UYECKUE SBICHUS M TPOIECCHI,
UCITIOJIb3Ysl OCHOBHBIE MOJIOXKEHHUSI MOJEKYISPHO-KMHETHYECKOW TEOopuun
CTPOEHHMsI BEIIECTBA, IPUHLHUII CYyNEpHO3ULMHN MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma i yyacTKa LI, 3aKOH
Jlxoyns—JIeHna, 3akOH COXpaHEHUs DJHEPruM, IpU ITOM JaBaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alACHIBAaTh €r0 MAaTeMaTH4eCKOe
BBIPAKEHUE;

OOBACHATh (PU3NYECKUE NPOLECCHl M CBOICTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTyalud IMPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTEPa: BBISBIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 TOTMYeCKHUX
iaroB ¢ omnopoil Ha |—2 W3y4YEHHBIX CBOWCTBA (DPU3NUYECKUX SIBJICHU,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3adadyd B 2—3 JIEWCTBUS, HCIIOJIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMUMHBI: HAa OCHOBE aHalln3a
YCJIOBHS 3a/lauyd 3alMChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEAOCTATOK
JAHHBIX I pEIIeHHs] 3aJadyd, BbIOMpATh 3aKOHbI U (OPMYJIbL,
HeoOXOouMble il €€ pelleHHs, MPOBOAUTH pacué€Tbl U CPABHUBATh
MOJIly4YE€HHOE 3HaUYeHUE (PU3NYECKON BETMUUHBI C U3BECTHBIMU JIaHHBIMH;
pacrno3HaBaThb MpPOOJEMBbl, KOTOpPbIE MOXKHO PEIIUTh MpPU [OMOLIU
(GU3MYECKUX METOJO0B, MCHOJb3Yys ONUCAHUE HCCIENOBAHUS, BBIICIATH
IPOBEPSIEMOE MPEANOJIOKEHHE, OIEHUBATh MPaBUIBHOCTh MOPSAKA
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (U3NYECKUX SBJICHUN WIH
($u3nYeCKUX CBOWCTB Tel (KaNWUISPHbIE SBJICHUS, 3aBUCUMOCTD JTaBJICHHUS
BO3/yXa OT €ro 00bEMa, TEMIEPATyphl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHUsl MpU HU3JIYYEHUH OT I[BE€Ta H3JIydaroued (MOorjomarolen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIIEPATYphl KUIKOCTU U
IJIOIAAN €€ TIOBEPXHOCTH, OJIEKTpH3aUus TeJl W B3aUMOJCHCTBUE
NEKTPUYECKUX  3apsioB, B3aUMOJACHCTBHME MOCTOSHHBIX MAarHHUTOB,
BU3yaJIM3allisl MArHUTHBIX TIOJIEW TMOCTOSIHHBIX MAarHUTOB, JE€UCTBUS
MarHUTHOTO TOJISi Ha NMPOBOJHHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa,



CBOMCTBA DJIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (HhOpMYyIHpOBAThH
IPOBEPsiEMbIE MPEATIONOKEHHS], COOUPATh YCTAHOBKY W3 IMPENTIOKEHHOTO
000pyI0OBaHUs, OMUCHIBATH XO/I OTBITa U (DOPMYIHPOBATH BHIBOIBI;
BBIIOJIHATh ~ MpPAMBIE  HU3MEPEHHMS]  TEMIEPAaTypbl,  OTHOCHTEIbHON
BJIQXHOCTH BO3/yXa, CHJIbI TOKA, HAINpPSIKEHUS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3MUECKHX BEIMYMH, CPAaBHUBATH
pe3yNbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIIOTHOM MOIPEUTHOCTH;
IPOBOJNUTH HCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYMHBI OT
IpPYro C HCHOJB30BAHUEM MPAMBIX H3MEPEHHH  (3aBUCHUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUMKA OT €ro JUIMHBL, IUIOMAAM IONEPEYHOro
CEUEHUs U YIEJIbHOTO CONPOTHUBIICHUS BELLIECTBA IPOBOAHHKA, CHIIBI TOKA,
UAYLIEro 4Yepe3 MPOBOAHUK, OT HANpsHKEHUS HA IPOBOJHUKE,
UCCJIEIOBAHUE IOCIEAOBATENBHOIO W IAPAJUIEIBHOTO  COCAUHEHUN
IPOBOJHUKOB): IJIJAHUPOBATh HCCIIEJOBAHUE, COOMpaTh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIEAys NPENIOKEHHOMY IUIaHy, (UKCHUPOBATh
pe3ynbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BUAE TaOmul U TpaduKoOB,
JieNaTh BBIBOJIBI 110 PE3YJIbTATAM MCCIIEIOBAHUS;

NPOBOJUTh KOCBEHHbIE HW3MEPEHHs] (PU3NYECKUX BeJIWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, CONPOTUBIIEHHWE TPOBOAHUKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh H3MEPEHHs, COOMpaTh
DKCIIEPUMEHTAJIbHYO YCTaHOBKY, CIENysl NPEIJIOKEHHON WHCTPYKLHH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

cOOJII01aTh MpaBUiia TEXHUKUA 0€30MacCHOCTH MpHU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JACUCTBUA HW3YYEHHBIX NPUOOPOB MU
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha HMX omnucanus (B TOM YHUCIE:
CUCTEMa OTOIUIEHUS JIOMOB, TUTPOMETp, MapoBasi TypOuHa, aMIEpMETp,
BOJIbTMETP, CUETUMK BIEKTPUUYECKON SHEPIrUH, 3JIEKTPOOCBETUTEIbHbBIC
npUOOPHI, HarpeBaTENIbHbIE JIEKTPONPUOOPHI (IPUMEPHI), FIEKTPUUECKUE
IPENOXPAHUTEIH, HIEKTPOMATHUT, AIEKTPOIBUraTENb MOCTOSHHOIO TOKA),
UCIOJIB3YSl 3HAHMSI O CBOMCTBAaX (PU3MUECKHUX SBJICHUH U HEOOXOAUMBIE
bu3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIbHbBIC
npuOoOpsl MO CXeMaM M CXEMaTUYHBIM PUCYHKaM (5KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, IBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMbI 3JIEKTPUUECKUX
Lemnel ¢ MOoCIeq0BaTEIbHBIM U NapaJJIEbHBIM COEIMHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKHUX LIETICH;



OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HHMOPMALMIO O  MPUMEPAX)
NPaKTUYECKOTO HCIOJb30BaHUS (U3NYECKUX 3HAHWA B IOBCEIHEBHOMN
KU3HU Ui obecrieueHus: 0€30MacHOCTH MPHU OOpallleHuu ¢ MpubopamMu u
TEXHUYECKUMHU yCTPOMCTBAMU, COXPAHEHHUS 3/I0pOBbS U COOIOACHHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOIEH CpefIe;

OCYWIECTBIIATh TOUCK HHpoOpManuud (U3NYECKOTO COJACpNKAHUA B
WuTepHeTe, Ha OCHOBE HWMEIOUIMXCS 3HAHUH U MyTEM CpaBHEHUSA
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIIEHATH MH(MOPMAILIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHO;
UCTIOJIb30BaTh MPH BHINIOJHEHUN YYEOHBIX 3a/laHUi HAy4YHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3NYECKOTO  COJCp)KaHUS, CIpPaBOYHBIE MaTepualbl,
pecypcenl cetu MHTEepHeT, BnageTs NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi HHGOPMAILIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NUCbMEHHbIE M KpaTKUE YCTHBIE COOOIIEHUS,
o0o6mass uHOpMALMI0O W3 HECKOJIBKUX HCTOYHUKOB (HU3UYECKOTrO
CONEp)KaHUsi, B TOM YHCIE MMyOJWYHO TPEICTABIATh PE3YJIbTATHI
IPOEKTHOM WJIM HCCIEN0BATENbCKON AESITEIbHOCTH, MPU 3TOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHbI TOHATUHHBIA ammapar Kypca (DU3HKH,
COIPOBOXAATh BHICTYIUICHHE MTPE3CHTAIINEIH;

IpU BBIOJHEHUH YYEOHBIX TPOEKTOB M HCCIENAOBAHUN (U3HUYECKUX
MPOIIECCOB pacmlpeieNaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 3aJla4aMHM, CJIEIUTh 3a BHIMOJHEHUEM IJlaHa JIEHCTBUHN U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OICHUBaTh COOCTBEHHBIM BKJIaJ B
JeSITEIbHOCTH TPYIIIbI, BHICTPAUBaTh KOMMYHHUKAaTHBHOE B3aUMO/ICHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xonIy oOydenust B 9 kJjiacce nmpeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TMOHATHA: CHUCTEMa OTCY€Ta, MaTepuajibHasg TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOrO ABWXKEHUS, Nedopmanus
(ympyras, mjiacTuyeckas), TPEHHUE, LEHTPOCTPEMUTENBHOE YCKOPEHUE,
HEBECOMOCTh U MEPErpy3kH, LEHTP TSKECTH, aOCOJIIOTHO TBEPAOE TEIO,
HEHTP TSKECTH TBEPAOIO Tela, paBHOBECHE, MEXAaHUYECKUE KOJIEOaHUS U
BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPa3ByK, 3JEKTPOMArHUTHbIC BOJIHBI,
IKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JATbHO30PKOCTb,
CHEKTpPbI UCITyCKaHMs U IMOTJIOLIEHUS, anb(a, OeTa- U TaMMa-u3IydeHus,
W30TOIBL, IAEPHAS] SJHEPTETHKA;

pasznuyarh SIBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEIHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE [IBHXKEHHE, CBOOOIHOE
najieHUe Tell, pPABHOMEPHOE JIBMKEHHUE MO OKPY>KHOCTH, B3aUMOJIEHCTBUE



TeJI, PEAKTUBHOE NBIDKCHHE, KOJieOaTeIhbHOE ABMKEHUE (3aTyxalolue U
BBIHY’KJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBUIYKEHUE, OTPAKEHUE
3BYKa, MPSAMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETA, [TOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B
CHEKTp M CJOXXEHHE CIEKTPaJbHBIX I[BETOB, JIUCIIEPCUSl CBETA,
€CTECTBEHHAsl PaJHMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEMYATOTO CIEKTpa
U3ITy4YEeHHs]) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UUECKOE SBICHHE,

pacmo3HaBaTh MPOSIBICHUE W3YYEHHBIX (U3UYECKUX SBJICHHA B
OKpyXaromeM Mupe (B ToM uyHclie (U3NYECKUE SBICHHUS B MPHUPOJE:
NPWINBBI U OTJIMBBI, JBUKEeHUE M1aHeT COJIHEYHON CUCTEMBbI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OPraHU3MOB, BOCHIPUSTHE 3BYKOB >KHMBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAaMH, 03XO, IIBETa T,
ONTUYECKUE SIBJICHUS B TPHUPOJE, OUOJOTHYECKOE ACHCTBHE BUIUMOTO,
yabTPadUOIECTOBOTO U  PEHTICHOBCKOTO M3Ty4YEHUH, €CTECTBEHHBIM
PaIOAKTUBHBIN (OH, KOCMHUYECKHUE JIy4d, PAJUOAKTUBHOE H3IyUYECHUE
OPUPOAHBIX MHUHEPAJIOB, JIEUCTBHE PAJAMOAKTUBHBIX U3IYyUYCHUN Ha
OpraHu3M YeJIOBEeKa), IPU STOM IEPEBOAUTH MPAKTHUUECKYIO 3a7ady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHbIE CBOWMCTBA (NMPU3HAKU) (PU3MUECKUX
SIBJICHU;

ONKCHIBATh U3YyUYECHHBIE CBOMCTBA TeN U (DU3UYECKUE SIBIICHUS, UCIIONB3YS
dbu3ndeckue BENIUYMHBI (CpPelHsSIsi U MTHOBEHHAas CKOPOCTh Teja MpHU
HEPAaBHOMEPHOM JIBW)KCHUH, YCKOPEHHE, IMEpEeMEIICHUE, MyTb, YTIOBas
CKOPOCTb, CHJIa TPEHUs, CUJla YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TaJeHUsI, BEC TeJa, HUMITYJIbC Tela, HWMIYJIbC CHIIBI,
MexaHu4eckas paboTa M MOIIHOCTh, IOTEHIMATIbHAS DJHEpPrusi Tea,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMATIbHAS YHEPTUs CHKaTOU
NPY>KUHBI, KUHETUYECKash DHEpPrus, IOJHAs MeXaHW4yecKass DJHEpTrus,
NEepPUOJI U YacToTa KoueOaHui, JJIMHA BOJHBI, TPOMKOCTh 3BYyKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEJIOMIICHUSI CPE/Ibl), PU ONKUCAHUU
MPaBUJIBLHO TPAKTOBAaTh (DU3UYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYMH,
0003HaYeHUsI W €AUHMIIBI (PU3UYECKUX BEIIUYMH, HAXOAUTh (POPMYIIbI,
CBS3BIBAIOLIME JAHHYI (PU3MYECKYIO BETUYHMHY C APYTMMHU BEJIMYHMHAMH,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEIIMYNH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS U TPOIECCHI,
UCIIOJIB3Ysl 3aKOH COXPAHEHUsI DHEPruu, 3aKOH BCEMHUPHOIO TATOTEHUS,
NPUHLNN CYNEPHO3ULIUA CHUJI, NPUHLUIN OTHOCHUTENbHOCTH ['anuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUsS UMITYJbCa, 3aKOHBI OTPAKECHUS U
MPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsSJ0BOT0 U MACCOBOIO YUCEN



OpU SAEPHBIX PEAKIUSIX, IPU ITOM JAaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMATHUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOICTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyalil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BbISABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTHYECKHUX
IIaroB C OMOpPOM Ha 2—3 W3YYEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUM,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacuéTHble 3adaud (Omuparomuecs Ha cucreMy u3 23
YpaBHEHHUI), UCTIONb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3NUECKHE
BEJIMUMHBI: HA OCHOBE aHajiu3a YCIIOBUS 3a/ladyd 3allMChIBaTh KpPaTKOe
YCIIOBUE, BBIBISTH HEJOCTAIONIME WM W30BITOYHBIC JaHHBIC, BHIOUPAThH
3aKOHBI U (POPMYJIbl, HEOOXOAMMBIE AJIsl PELIECHUS, IPOBOJUThH PACUETHI U
OLICHUBAaTh PEAJUCTUYHOCTh IOJYUYEHHOTO 3HA4YEHHUA (PU3NUYECKOU
BEJINYMHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh TPHU [TOMOIIU
($u3MYECKUX METO/OB, WCIOJB3Yysl OMUCAHHE HCCICIOBAaHUS, BBIICIATH
IPOBEPSIEMOE  NPEINOJIOKEHNE, OLEHUBATh IPABUIBHOCTh IOpsIKa
IOPOBEJCHUS  UCCIEJOBaHMs, JIelaTb  BBIBOJAbI, HHTEPIPETHUPOBATH
pEe3yNbTaThl HAOMIOIEHUH 1 ONIBITOB;

IPOBOAUTH OMBITHI TIO0 HAOMIOAEHUIO (PU3NYECKUX SBICHUN WJIH
(¢u3MYECKUX CBOMCTB Tea (M3yd4eHHE BTOpPOTo 3akoHa HploTOHa, 3akoHa
COXPAaHEHUSl HSHEPruM, 3aBUCUMOCTh MEepHoAa KoJEeOaHWHM MpPY>KUHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYAbl MAJIBIX KOJEOaHUM, MPSIMOJIMHEIHOE PaCcIpOCTpaHEHUE CBETA,
pasyiokeHre Oeroro CBeTa B CHEKTP, U3yUYEHHE CBOMCTB M300pa’KE€HHUS B
IUIOCKOM 3€pKalie M CBOICTB H300pa)kK€HUs IMpeAMeTa B cOoOMparolleit
JUH3€e, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3IyYEHUs):
CaMOCTOATENILHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa
o0Opy/lOBaHUsl, ONHCHIBATH XOJA  OMbITAa H €ro  pe3yibTaThl,
bopMyIHpPOBATH BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEpPEHU, omnpenenss
CpeqHee 3HAaYeHHE W3MEpPSIeMON BeIMYMHBI ((POKYCHOE paccTOsHUE
coOuparolel JMH3bl), OOOCHOBBIBATH BBIOOp crHocoba HU3MEpEeHHUs
(M3MepUTEILHOTO PUOOpPa);

OPOBOAUTH HCCIEAOBAaHUE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HM3MEPEHUN (3aBUCHMOCTHh IYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayalbHOH CKOPOCTH, NEpHUOAa
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT AJUHBI HUTH, 3aBUCUMOCTH
yIjla OTpaXeHHUsl CBeTa OT yTIJla MaJIeHUusl W yIjia IpesioMJIeHUs] OT yIJia



NaJieHus): IUIAHUPOBAaTh HCCIEAOBAHUE, CaMOCTOSITENIBHO COOUpaTh
YCTaHOBKY, (PUKCUPOBATh pE3yJbTaThl MOJYYEHHOH 3aBHCHUMOCTHU
¢uznyecKkux BEIMUYMH B BUE TaOMUI] U rpaduKoB, AeNaTh BHIBOJBI MO
pe3yibTaTam HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE W3MEpEHUs1 (U3MUECKUX BEIMYUH (CpeaHss
CKOpPOCTh M YCKOpEHHE Tela TMpH PaBHOYCKOPEHHOM JIB)KEHUH,
YCKOpEHHE CBOOOJHOTO TMaAeHUs, KECTKOCTh MPYXKHUHBI, KO UIHUEHT
TPEHUSI CKOJBXKEHUS, MEXaHW4eckas paboTa M MOIIHOCTh, YacToTa U
nepuoJl KoJeOaHWM MaTeMaTH4ecKoro | MPYKUHHOTO MAasiTHUKOB,
ONTHYECKas CWIa COOMparomiel JIMH3BI, PATUOAKTUBHBIN  (HOH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh IKCIEPUMEHTAJIbHYIO YCTAaHOBKY H
BBITIOJIHATh M3MEPEHUSI, CIEeNysl MPEI0KEHHON UHCTPYKIIMU, BBIYUCISATH
3HAYEHUE BEJIMYMHBI U AaHAJTU3UPOBATH MOIYUEHHBIE PE3YIIbTAThl C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUiia TEXHUKK 0€30MaCHOCTH MpHU padoTe ¢ 1ad0paTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPHU3HAKUM M3YUYEHHBIX (U3NYECKUX MOJEIEH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOYEUYHBIH HCTOUYHHUK
CBETa, JydY, TOHKas JIMH3a, IUTAHETApHAas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepu30BaTh MPUHIUIBI JCWCTBUA HW3YYCHHBIX MNPHUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX OMNUCAaHHUS (B TOM YHCIIE:
CHMIOMETP, NATYUKH TMOJIOKEHHUS, PACCTOSHUSA M YCKOpPEHHs, pakeTa,
9XOJIOT, OYKH, TMepHucKom, ¢oToanmapar, OINTHYECKHE CBETOBOJBI,
CTHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HWCHONB3ysS 3HAHHUA O
CBOMCTBaX (U3NUYECKHX SBICHUW W HeoOxoaumble (HU3HUYECKUE
3aKOHOMEPHOCTH;

UCTIOJTb30BaTh CXEMBI M CXEMAaTHYHbIE PUCYHKH MU3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHX MPOIECCOB
IpU PEIIeHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300paKeHHH B IJIOCKOM 3epKajie U coOuparomien JnuH3e;
OPUBOAUTH  MPUMEPH  (HaXOAUTh HMHPOPMAIUIO O  MpUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUs (PU3UYECKUX 3HAHWNA B TIOBCETHEBHOM
XKU3HU U obecrieueHus: 0€30MacHOCTH MPHU OOpaIleHUu ¢ MpudopamMu M
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHSI B OKPY KaloIlel cpejie;

OCYIIECTBJISATh TMOUCK WHGOpMaMu  (HU3UIECKOTO COACpKAHUS B
HuTepHeTe, caMoCTOATEIHHO (HOPMYITHPYsI TOMCKOBBIN 3apoC, HAXOAUTh



MyTU OMPEJENICHUs] JOCTOBEPHOCTH MOJTYYEHHON MH(POpPMAIMN HA OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCITOJIB30BAaTh MPHU BBINOJIHEHUHN YYE€OHBIX 33JaHUN HAyYHO-IOIYJISIPHYIO
JUTEpaTypy  (PU3NYECKOTO0 COAECp)KAaHUsS, CIPAaBOYHBIE MaTepUalbl,
pecypcesl cetu MIHTEpHET, BiaaeTh NpUEMaMu KOHCIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIEHUS HA OCHOBE
MHPOpMallMM U3 HECKOJBKHX HCTOYHUKOB (PU3NYECKOTO COIECpIKAHUS,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHON MM MCCIIEA0BATEIbCKOM
NEATENIbBHOCTH, ITIPU  3TOM TIPAaMOTHO  MCIIOJIB30BATh  HM3yYECHHBIN
NOHSATUWHBIN amnmapar HW3y4yaeMoro pasjena (QU3UKA U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTaluel ¢ ydéToM OCOOEHHOCTEW ayIuTOpHUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
KonuyectBo yacoB DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3esioB U TeM (uudposbie)
Koutpoabhblie | IIpakTnyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcsl

Paznen 1. ®uszuka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MUpa

1.1 dusnka - Hayka o IIpupoe 2 bubmorexa LHOK
' yKa 0 HpHpos hitps://m.edsoo.ru/7f416194
bubmuoreka [IOK
1.2 (6)) 2 1
HMSHHCCKHE BETHHIHET https://m.edsoo.ru/71416194
1.3 EcTecTBeHHOHAYYHBII METO/T IIO3HAHUS 2 1 Bubmaorexa [IOK
' Y A https:/m.edsoo.ru/7f416194
Hroro no paszneny 6

Paznen 2. IlepBoHayaibHbIe CBeleHHS O CTPOCHHUH BelllecTBa

2.1 CrtpoeHue BellecTsa 1 Bubmuorexa HOK
) ™ m https://m.edsoo.ru/7f416194
29 JIBr>KeHWE 1 B3aUMO/JICHCTBUE YaCTHI] 5 1 bubnuoreka [IOK
' BELIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
23 Arpera € COCTO eIecTBa 2
Tperathbl TOAMHA BEMCCTS https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Paznen 3. /IBu:kenune u B3auMojieiicTBue TeJl
b K
3.1 MexaHuuecKkoe IBUKEHHE 3 nbnnotexa 110

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

32 HNuepuusi, Macca, MIOTHOCTh 4 1 bubnuotexa [JOK



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

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

bub6mmoreka LIOK

. .B 14 2
33 Cuna. Buet cun https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3znen 4. /laBjieHue TBEPABIX TeJl, KUIKOCTEH U ra30B
41 asnenue. [lepenayua naBiueHus TBEPABIMU 3 bubnnoreka HOK
’ TeJaMH, JKUAKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4.2 JlaBieHue KuKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4.3 Atmocheproe rasienme 6 https://m.edsoo.ru/7f416194
44 JleficTBrE )KMIKOCTH U ra3a Ha OTrPyKEHHOE 7 3 bubnmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pasnen S. PaGoTa 1 MOIIHOCTB. JHePrus
bu6mmoreka [IOK
1 P 1
> a60Ta M MOMIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpocteie MexanH3MBI > ! https://m.edsoo.ru/7f416194
bub6munoreka LIOK
. M 4 1
>3 CXAHHHCCKAT FHEPTHA https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

Koau4vecTBo 4acos DJIeKTPOHHBbIE
HaunMeHoBaHHe pa3/iejioB U TEM nudpoBbie
Ne n/m P Konrtpoabsnbie | IIpakruyeckue (uup )
NMPOrpaMMbl Bcero o0pa3oBartejibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. TensioBble siBieHust
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa OK
' p HI https://m.edsoo.ru/7f4181ce
bubmuorexa [IOK
1.2 T 21 1
CIIIOBBIC HPOTIECCH! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiiekTpryeckne 1 MArHUTHbIE SIBJIEHUS
21 DNeKTpUYECKHE 3apsi/Ibl. 3apsHKEHHBIE Tena 7 1 bubnunorexa [HJOK
' U UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
bu6nuorexa LIOK
2.2 I1 % % 2 2
OCTOSIHHBIN AJIEKTPUYECKUN TOK 0 7 hitps://m.cdsoo.ru/7f418 1ce
bu6mmoteka [IOK
2.3 M 6 1 1.5
ATHUTHRIC ABJCHHAA https://m.edsoo.ru/7t4181ce
bubnuorexa LIOK
2.4 4
IICKTPOMATHHTHAS HHAYKIN https://m.edsoo.ru/7t4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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

9 KJIACC

KoaunuecTBo 4acoB DJIeKTPOHHBbIE
HaunmeHoBaHme pa3aesioB H TeM nudpoBLIe
Ne n/m P Konrtpoabsnbie | IIpakruyeckue (uup )
NMPOrpaMMbl Bceero o0pa3oBartejibHbIE
padoThI padoThI
pecypchbl
Pasznen 1. MexaHu4yecKHe siBJEHUS
L1 MexaHn4decKoe IBUKEHUE U CIIOCOOEI €0 10 1 bu6nuorexa LIOK
' OITMCAHU https://m.edsoo.ru/7f41a4a6
o buo OK
1.2 BsaumonetlicTBue Tenn 20 1 3 nommotexa I
https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
1.3 3 10 3
AKOHBT COXPATICHHA https://m.edsoo.ru/7f41a4a6
Hroro no paznemny 40
Paznen 2. Mexanudeckne K0J1e0aHNA H BOJTHBI
bu6mmoreka [IOK
2.1 Mexanndeckue KojieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
2.2 MexaHn4deckue BOJHEI. 3BYK 8 1 3
Y https://m.edsoo.ru/7t41a4a6
Hroro no paszneny 15
Pa3jen 3. DiieKTpOMarHuTHOE 10Ji€ U 3JIEKTPOMATHUTHBIE BOJTHbBI
11 DNeKTpOMarHuTHOE T0JIe U 6 ) bubnmnoreka [JOK
’ DJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBbIe SIBJICHHS
4.1 3aKOHBI paclpOCTPAHEHUSI CBETA 6 2 bubnmnoreka [JOK



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

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

bu6mmoreka LIOK
4.2
JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 https://m.cdsoo.ru/7f41 ada6
Bbubnmuorexa LIOK
4. P 2
3 a3jokeHue 0enoro cBera B CIEKTP 3 https://m.edsoo.rw/7f4 1 a4a6
Hroro no pazneny 15
Pa3gen 5. KBanToBble siBJIeHUSA
bubmuorexa [IOK
A n 4 1
5 CITyCKaHHE U TIOTJIOIEHHE CBETa aTOMOM https://m.edsoo.ruw/7f4 1 a4a6
bubmuorexa [IOK
32 CTpOCHHE ATOMHOTO 1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
53 A 7 1
JIEPHBIE peaKIU https://m.edsoo.ru/7f41a4a6
Hroro no paznemny 17
Pasnea 6. [loBTopuTeIbH0-0000111a101MIT MOYJ/Ib
61 [ToBTOpEeHMEe 1 00001IeHNE COIEPKAHUS 9 ) bubnuorexa [LIOK
' Kypca ¢pu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no paznery 9
OBUIEE KOJIMYECTBO YACOB I10 [TIPOIT'PAMME 102 27



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




HOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/u

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTpoJbHbIe
padoTbI

IIpakTuyeckue
padoTbI

JlaTa
U3yYeHHS

DJIeKTPOHHBIE
nu@pposbIe
o0pa3oBarTejibHbIE

pecypcsbl

®usnKa — HayKa O IpUpoJIe.
SBnenns npupoasl. Puznyeckre
SIBIICHUS

Mexanndeckue, TEIUIOBEIE,
AIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

®uznyeckue BEIUUNHbI U UX
U3MepeHue

Ypok-uccienosanue "N3mepenue
TEMIIepaTypbl P TOMOIIN
KHUJIKOCTHOTO TEPMOMETpA U JaTINKa
Temneparypbl”

Kax ¢usuka u npyrue ecrecTBeHHbIE
HayKH U3Yy4aroT IPUPOY.
EcTecTBEeHHOHAY4YHBIN METO/
no3HaHus. Onucanue GU3NIEecKux
SIBJIEHUU C IIOMOIILIO MOJETIeH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "IIposepka
TUIIOTE3bl: JAIBHOCTH NOJIETA IIApHKA,
MYIEHHOTO TOPU30HTAJIBHO, TEM
Oosble, yeM OoJbIe BHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue Bemecta. ONbIThI,

bu6mmoreka LIOK

7 OKa3bIBAIOIIHNE JUCKPETHOE CTPOCHUE
A He MCKp p https://m.edsoo.ru/ff09fe0a
BEIIeCTBA
8 JIBMKEeHHE JacTHIl BEIICCTBA Bubmorexa IIOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenopanue «OnbIThI 1O
9 HaOJIFOJICHUIO TETNIOBOTO PACIITUPECHHS
ra3oB»
10 ArperaTHble COCTOSIHUS BEIIECTBA
B3aumocBs3p MeXIy CBOMCTBAaMU
BEIIIECTB B PA3HBIX arperaTHbIX
1 COCTOSTHHUSIX Ml IX bu6mmoreka LIOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0CHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
MexaHnueckoe OBIKEHUE.
12 PaBHoMepHOE U HEpaBHOMEPHOE bubmorexa [IOK
p p p https://m.edsoo.ru/ff0a05c6
TIBIDKEHUE
bubnuorexa LIOK
13 Ckopocthb. EqUHUIBI CKOPOCTH
p o I P https://m.edsoo.ru/ff0a079¢c
14 Pacuer myTt 1 BpeMeHH IBUKEHUSI bubmorexa [JOK
y P https://m.edsoo.ru/ff0a0ac4
HWuepnus. 3aKkoH HHEPLIUU.
15 B3aI/II)Moz(eI7ICTBI/Ie TCJ'IpKaK OpUduHa bubmnorexa [JOK
p https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTU JIBUIKEHHUSI TEN
16 ITnotHoCTH BemiecTBa. Pacuet Maccel bu6mmoreka [IOK
1 00BEMa TeJa IO €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHnas pabota «OnpeneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IIJIOTHOCTH TBép,I[OFO TCIIa»

18 Pemenne 3amad o teme "I[L10THOCTE Bbubnuorexa LIOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepuCTHKa
19 B3auMoaercTBusa Ten. Cuna
ynpyroctu. 3akoH ['yka
JlabGopatopnast padota «3yuenue
20 3aBUCUMOCTH PACTSKCHUS
(medopmariun) Npy>KUHBI OT
MIPUIIOKEHHON CHITBD)
21 SIBnenme Tarorenus. CHiia TSHKSCTH
CBsi3b MEX]ly CUIJION TSKECTH U
22 Maccoi Tena. Bec tena. Pemenue bubmotera [IOK
" " https://m.edsoo.ru/ff0al1778
3a7a4 o teme "Cuia TsHKeCcTH
” Cuna TspKecTH Ha IpyTrux IUIaHeTax. bubnuoreka [HOK
dusnyecKue XapakKTePUCTUKHU IIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [IOK
24 HMsveperie i, JlisamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec tena. Heecomocts https://m.edsoo.ru/ff0al778
CrokeHue BYX CHJI, HalTpaBJIEHHBIX
26 MO OJTHOM npﬂ};[oﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIIAS CHIT
7 Pemenue 3agau mo reme
"PaBHonelicTBytOmIast cun"
)% TpeHue CKOIbXKEHUS U TPEHUE MTOKOS. bubnuorexa [HOK
Tpenue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopaTtopHnas paborta «/3ydyenne bubmuotexa [{OK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHJIbI TPEHHS
CKOJIbKEHUS OT CUJIbI IaBJIIEHUS U
XapakTepa CONpPUKACAIOLIUXCS
MTOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenue 3a1a4 Ha onpeienicHUe

30 PaBHOAECUCTBYIOLIEN CUJIIBI
Pemenue 3anau o temam: «Bec

31 tenay, «['padpudeckoe n3odpaxkeHne bubnuorexa HOK
cuny, «Cunby, «PaBHOICHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHID»

KonTponpsHas pabota mo Temam:
«MexaHnueckoe IBIKeHUE», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I'paduueckoe nu300pakeHue cum,
«Cune»

3 Hasnenue. CriocoObl yMEHBIIICHUS U bubnunoreka [JOK
YBEIIMYEHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
JlaBrenue raza. 3aBUCUMOCTh

34 JaBJIEHUS ra3a oT 00bEMa, bubmmorexa LOK
e — https://m.edsoo.ru/ff0a2376
Ilepenaua maBieHus TBEPABIMU

35 TeJ'II.)’:ll\jIII/I, )KI?JIKOCTS[MI/I u ll“):;aMI/I. 3aKkoH bubmiorexa HOK

https://m.edsoo.ru/ff0a25b0
ITackans

16 JlaBlieHME B )KUJIKOCTH U Ta3e, bu6nuorexa LIOK
BBI3BAHHOE JICHCTBUEM CHUIIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemrenue 3agau no teme «JlaBnenue B bu6mmoreka [IOK
JKHJIKOCTH U Ta3e. 3akoH [lackaisy https://m.edsoo.ru/ff0a2826

38 Coo0bmaronuecs: Cocy bl bubmuotexa [{OK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

39 IM'mapasnuueckwuii npecc Bubmmorexa LOK
P P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopmaeBoit
JKUJKOCTHBIN Hacoc
Atmocdepa 3emnn. [puannen
CyILIECTBOBaHUS BO3IyIIHON
41 O}éOHO‘IKI/I 3emun 3aB};/ICI/IMOCTL bubmmorexa TIOK
i https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro 1aBIEHUS OT BBICOTHI
HaJl YpOBHEM MOps
bubmnorexa IIOK
42 Bec Bo3nyxa. ATMocdepHOe 1aBiIeHHe
Y (bep A https://m.edsoo.ru/ff0a2bSa
43 N3mepenue atMochepHOTro TaBIeHUS. bubnuorexa [IOK
Omneit Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(EepHOTO
44 JIABJICHUA OT BBICOTHI HAJl YPOBHEM bubmorexa OK
P https://m.edsoo.ru/ff0a2fc4
Mopsi
45 bapomerp-anepous. AtmocdepHoe bubnuoreka [HOK
JIaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau o reme
"ATtmocdepHoe naBieHue"
[elicTBHE )XKUIKOCTH U ra3a Ha
47 MOTPY>KEHHOE B HUX TEJIO bubmmorexa LOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTtopHas pabota «OnpeneneHue
43 BBITAJIKMBAIOIIEH CHIIBI, bu6nuorexa LIOK

JIEUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE
B KHUIKOCTbH)

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

JlaGopaTopHas paboTa 1o Teme
«HMccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJIC OT 00BbEMA MOTpyKEHHON
B )KHJIKOCTh YaCTH TEIIa»

bu6mmoreka LIOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Ten

bu6mmoreka LIOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnas pabota
"KonctpyupoBanue apeoMeTpa uin
KOHCTPYHPOBAHUE JIOJIKU 1
onpeneneHue e€ rpy3onoabEMHOCTH"

52

Pemenue 3anau no remam: «IlimaBanue
cynoB. Bo3nyxomnnasanue»,
«/laBiIeHHE TBEPIBIX TEJ, JKUIKOCTEU
Y Ta30B»

bubmuorexa [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckas pabota

bubmuorexa [IOK
https://m.edsoo.ru/ff0a3{82

54

Momnuocts. ExpHUIE MOIITHOCTH

bu6nuorexa LIOK
https://m.edsoo.ru/ff0a3{82

55

VYpok-uccnenoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOI MpH
noabeMe 1o JectHuie"

56

IIpocTsie Mexanu3Mel. Peryar.
PaBHOBecue cuit Ha ppryare

57

KonTtponbHas pabora no teme
«/laBlIeHHE TBEPABIX TEN, KUAKOCTEN
u ra3oB» / Bcepoccuiickas
npoBepoyHas paboTta

58

PesepBHrlit ypok. PaboTa ¢ TekcTamu
o TeMe «JlaBienne TBEPABIX Tell,

bu6nuorexa LIOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

JKUJKOCTEH U ra3oBy / Beepoccuiickas
poBepovHas paboTa

59

Peruaru B TeXHUKE, OBITY U TIPUPOJIC.
JlaGopaTtopHnas pabota
«HccnenoBanue ycioBUil paBHOBECUS
pbIuaray

0.5

Bbu6nuorexa LIOK
https://m.edsoo.ru/ff0a478¢e

60

Pemenue 3agad mo teMe «Y CJIIOBUSA
paBHOBCCI/ISI pmqara»

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

61

KoaddunmenT mosre3Horo neicTpus
Mexanusma. Jlaboparopnast pabora
«3mepenue KI1/] HakioHHON
TJIOCKOCTH

0.5

62

Pemenne 3agau no teme "PaborTa,
MomHocTh, KITJT"

bubmuorexa [IOK
https://m.edsoo.ru/ff0ad4c48

63

MexaHuueckasi S3Heprusi.
Kunernueckas v noteHIManbHas
JHEPIUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUSI MEXAaHUYECKOM
SHEpPIrun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEPUMEHT IO TEME
"DKcnepuMeHTalbHOE ONpeiesieHue
N3MEHEHHS KWHETHYECKON 1
MOTEHIMATBHOW SHEPTUH MPH
CKaTbIBaHUM TeJa 10 HAKJIOHHOM
IJIOCKOCTH"

66

KonTpomnpHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHUSD)

67

PeseprubrIit ypok. Paborta ¢ Tekctamu

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o teme "Mexanudeckoe aBrxeHue"

https://m.edsoo.ru/ff0adee6

PesepBHeiil ypok. PaboTa ¢ TekcTamu

68 o TeMe "Padora. MOLIHOCTS. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOBIIO 68 12

I[TPOT'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoanuecTBo 4yacon DJIeKTPOHHBbIE
Ne Hara uudpoBbie
Tema ypoka KouTpoJbHbIe IMpakTuyeckue
n/n Bcero H3yYeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE MTOJIOKEHUST MOJICKYJISIPHO-
1 KUHETHUYECKON TEOPUH U UX OIBITHBIE 1 bubmmorexa [OK
P https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopaenu TBEPIOTO, )KUAKOTO U 1 bubmuoreka [IOK
ra3o00pa3HOro COCTOSIHUI BELLIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPOTO,
4 KHUJIKOTO ¥ Ta3000pa3HOT0 COCTOSIHUN 1
BEILIECTBA Ha OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KUHETUUECKOW TEOpUH
5 Kpucrannuueckue u amop¢Hsble Tena 1 brbamorexa OK
P p https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanWJUIIPHOCTD. | bubnuoreka [IOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacmupeHne u cxaTue 1 brbamorexa OK
TJI0B
p P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEpATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBHXKCHHUSI 1
YaCTHII
9 Buytpennss sueprus. Cioco6st | bu6mmoreka [IOK
W3MEHEHUSI BHYTPEHHEN SHEPTUH https://m.edsoo.ru/ff0a5c60
10 Bunae! Temionepenauun 1 but6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTruaeckoe
MCIOJIb30BaHUE TETJIOBBIX CBOWCTB

bu6mmoreka LIOK

1 BELLECTB U MAaTEPUAIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuectBo TemioTel. Y aenpHas bubnuoreka [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OaaHca. bu6mmoreka [LIOK
TemooOMeH U TENIIOBOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabora

14 "UccnenoBanue siBICHUS bubmuoreka [IOK
TEIII000MEHA IPU CMEIITHMBAHUH https://m.edsoo.ru/ff0a6a98
XO0JIOJTHOM U Topsiueit BojbI"
Pacuer koaudecTBa TEILIOTHI,

15 HE0OXOUMOTO ISl HarpeBaHus Telna
Y BBIICJIIEMOTO UM MPU OXJIAXKICHUN

16 Jlaboparopnast padota "Onpenenenue bubnuoreka [IOK
yAEIbHON TEMI0EMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIUBA. Y IeJbHas TeIoTa bubnmnoreka [HOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepIeBaHUE BuGmiorexa LIOK

18 KPUCTAJUIMYECKUX TeIN. Y IeTIbHas
TelIOTa IARICHIS https://m.edsoo.ru/ff0a71d2

19 JlabopaTtopHas padota "Onpenenenue bubnuorexa [JOK
YIEIbHOW TETUIOTHI TJIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue 1 KOHJEHCAITHA. bubnunorexa LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y aenpHas Temnora bubnunorexa LIOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

apooOpa3oBaHMs U KOHAECHCALUH.
3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS
OT aTMOC(EPHOI0 AaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxxnocts Bo3myxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTEJBHOM BIAXKHOCTH BO3yXa"

bub6mmoreka LIOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3ana4 Ha onpenesieHue
BJI&YKHOCTH BO3/yXa

24

[IpuHIMIBI pabOTHI TEMIIOBBIX
nsurateneif. [lapoBas TypOuHa.
JIBuraTens BHyTPEHHETO CrOPaHUs

25

KII/ TenoBoro aBuraresns.
TenoBble JBUraTEIN U 3aIUTA
OKpYKarolle cpebl

bubmuoreka [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHUs U IPEBPALLECHUS
SHEPI'UH B TEIJIOBBIX Mpolieccax

27

[ToarotroBka K KOHTPOJIBHOU paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3meHeHune arperaTHbIX COCTOSTHUM
BerecTna”

bub6nmunorexa LIOK
https://m.edsoo.ru/ff0a83{2

28

KonTponbHas pabota mo Teme
"TerutoBble BieHUA. I3MeHeHNE
arperaTHbIX COCTOSIHUH BelecTBa

bub6nmunorexa LIOK
https://m.edsoo.ru/ff0a86ae

29

3J'IeKTpI/I38.I_II/I$I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3apsa10B

30

VYpok-uccnenosanue "OieKTpusanus
TeJ UHAYKUUEH U IPH
CONPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

BzaumopeiicTBue 3apsiKE€HHBIX TEJI.

bub6mmoreka LIOK

31
3akon Kymnona https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE TOJIE.
1 HanpsikeHHOCTD 371EKTPUUECKOT0 bu6mmoreka LIOK
nojst. [IpuHIun cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX MOJIEN
Hocutenu snexTpuyeckux 3apsiios.
33 DneMeHTapHbIi 3apsaa. CtpoeHue
aToma
34 [IpoBoAHMKY U AUDIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpaHEHUs JIEKTPUYECKOTO 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHEHHE bubnnoreka HOK
CBOWCTB JICKTPUUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIEeKTPUUYECKHI TOK, YCIOBHS €r0
36 cyuectBoBanus. UcTouHUKN Bubmaorexa [IOK
y ) https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JIefCTBUS STIEKTPUUYECKOTO TOKA bubmmorexa [OK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JlelictBue
38 ANEKTPUYECKOTO MOJISl Ha TPOBOJHUKHU 1
U JUAJIEKTPUKA"
39 DNeKTpUYECKH TOK B METaJIaX, bubnmnoreka [HOK
JKUIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1erb U €€ COCTaBHbBIC
4acTu
Cuna Toxka. JlabopaTtopHas pabora
" bubmuoreka [IOK
41 H3mepenue u peryaupoBaHue CUIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DJIEeKTPUYIECKOE HAMPSDKEHHUE.
BoasT™merp. JlabopaTopHas paboTa

bub6mmoreka LIOK

42 "U3MmepeHnue u peryimpoBaHue 05 https://m.edsoo.ru/ff0a%¢14
HanpspkeHus"”

43 ConpoTtuBiieHUE MPOBOJHUKA. bubanoreka HOK
VY ienpHOE CONPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas pabora "3aBUCHUMOCTH

44 AIEKTPUUYECKOTO COMPOTUBIICHUS 1 bubnmoreka [JOK
MPOBOJAHUKA OT €TO JJIMHEIL, IIOIAIA https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUYEHHUs U MaTrepuana”
3aBUCUMOCTb CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa i yyacTka bubmmorexa [IOK

https://m.edsoo.ru/ff0aad44a

Lenu
Jlaboparopnas pabora
"UccnenoBanue 3aBUCUMOCTH CHIIbI

46 TOKa, UIYIIETO Yepe3 PE3UCTOp, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

CONMPOTHUBIIEHUS PE3UCTOPA U
HaIpspKEeHUs Ha pe3uctope”

47 [TocnenoBarenbHOE U apasuiebHOE
COEIMHEHMS IPOBOJHUKOB
JlabopaTtopHas padota "I[IpoBepka

43 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU 1 bubnnorexa [HOK
[IOCIEA0BAaTEIbHOM COCAUHEHUH ABYX https://m.edsoo.ru/ff0aaasS8
pe3uctopo”
JlabopaTtopHas padota "IIpoBepka

49 IIpaBUJIa JUI CHJIbI TOKA ITPU | bu6mmoreka [IOK

napajuieIbHOM CO€IMHEHUH
pe3uctopo”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenne 3a1a4 Ha IPUMCHCHUEC

50 3akoHa OMa I pa3InyHoOro bubmmorexa LIOK
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOTHUKOB
5] PaboTa 1 MOIITHOCTBH AIEKTPUIECKOTO bubmuoreka [IOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopuas padota "Omnpenenenue
52 a60TpH u II\)/IOI_I_I}II)OCTI/I 3J1eKTp HYECKOr0 buGnuorexa LIOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DIIeKTpUYECKUE LIEMN U TOTPEOUTEIN
53 BHGKTTpI/I‘IeCKOf/'I SHEPTUU B 6pI)IT Bubmaorexa [IOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
54 ITocTostHHBIE MATHUTHI, UX
B3aUMOJIEIICTBUAE
55 VYpok-uccnenosanue "M3yuenue bu6mmoreka [LIOK
OJIEW TIOCTOSHHBIX MAarHuToOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoOE I10J1e
bu6mmoreka [IOK
56 3eMIIH U eT0 3HAaUeHUe IS )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJIBHOM paboTe
o TeMe "DJIeKTpUUECKUE 3apsabl.
57 3apsoKeHHBIE TCJI'I)a U UX ’ bubmorexa TIOK
P . . https://m.edsoo.ru/ff0abd2¢
B3auMoAercTBUA. [10CTOSTHHBIHI
AIEKTPUUYECKUN TOK"
KonTponbHas pabora mo treme
"DIEeKTPUUECKHE 3aPSAIbI.
P P BuGnnorexa [IOK
58 3apspKeHHBIC Tela U UX

B3auMozeicTBus. [locTosHHBIN
anekTpuueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abeal



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

poBepoyHas paboTa

59

PesepBHeIitl ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepoccuiickas
poBepoyHas padboTa

bubmuoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmneIT OpcTena. MarHuTHoe nojie
NEKTPUYECKOr0 TOKa MarHuTHoe
I10JIC KaTyHIIKHU C TOKOM

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

61

[IpuMeHeHue >EKTPOMarHiuTOB B
TexHuke. JJaboparopnas padora
"N3yuenue neicTBUS MAarHUTHOTO
T10JIs1 Ha POBOJAHUK C TOKOM"

0.5

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

62

DNEeKTPOABUTATEb IOCTOSIHHOTO
Toka. Mcnons3oBanue
ANEKTPOABUraTEIeH B TEXHUYECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlaGopatopHnas pabota
"KoHcTpynpoBaHue 1 n3ydeHue
paboTHI AIIEKTpOoaABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

OmnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOM MHTyKIMH.
[IpaBuno Jlenna

64

Onexrporereparop. CriocoOsl
MOJTYYEeHUS DJICKTPUIECKOU SHEPTHUH.
DJIEKTPOCTAaHIIUM Ha
BO300HOBIIIEMBIX NUCTOYHUKAX
SHEPTUHU

65

[ToaroTroBka K KOHTPOIBHOU paboTe
1o TeMe "DIIeKTpuYecKue u



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MAaTrHUTHBIE SIBICHUS"

KonrtponbHas pabora no reme

66 "DJIEKTPUYECKUE U MATHUTHEIE 1 buGnuorexa LIOK
pn https://m.edsoo.ru/ff0acb14
SIBJIEHUSA
PesepeHblii ypok. PaboTta ¢ Tekctamu bubnumoreka [IOK
67 n n 1
1o teMe "TernoBble SBICHUS https://m.edsoo.ru/ff0acc5e
68 PesepeHblii ypok. PaboTta ¢ Tekctamu 1
o teme "MaruurtHsie sBieHus"
OBHIEE KOJIMYECTBO YACOB I1O 68 145

[TPOT'PAMME



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

9 KVIACC

KoanuecTBo 4yacos DJIeKTPOHHBbIE
Ne Hdara undposBbie
Tema ypoka Konrpoabubie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcsl

| MexaHn4ecKoe IBUKEHHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBHOCTh | bubmuorexa [IOK
MEXaHHNYEeCKOro ABUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsIMONTMHEITHOE 1 bubnuoreka [IOK
JIBUOKEHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOITMHENHOE

4 nekeHue. CpenHsisi ¥ MTHOBEHHAS 1
CKOpPOCTb

5 [IpsimonuHEeitHOE paBHOYCKOPEHHOE | bubnuoreka [LIOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpsIMOJIMHEHMHOTO

6 PaBHOYCKOPEHHOTO JABUKECHUSI. 1
I'padux ckopocTH
JIaGoparophas pabota "Onpenenenue

. YCKOPEHHUS TeNa Mpu | | bubnnoreka [JOK
PaBHOYCKOPEHHOM JBHUKEHHUH IO https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM IIOCKOCTH"

2 CBoboaHoe maeHue Ten. OnbIThl 1
lamunes

9 PaBHOMEpHOE ABUKEHUE 110 ) bubnnoreka [HOK

okpykHOCTH. [lepnon u yacrora

https://m.edsoo.ru/ff0acl76



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

oOpamenus. JIunelinas u yriaoBast

CKOPOCTH
10 LlenTpocTpeMUTEILHOE YCKOPEHHUE
1 IIepseb1it 3akoH HeroroHa. BekTop bub6nunoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuoreka [JOK
PaBHopelicTByOIIAsA cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HproToHA. bubnuorexa HOK
Cyniepnio3unius Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anay Ha npuMeHeHUE bubnuorexa [HJOK
3akOHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubmuorexa [IOK
15 Cuia ynpyrocru. 3akor T'yxa https://m.edsoo.ru/ff0aeca
16 Pewenue 3anay no reme «Cuna
YOPYTOCTHY
17 Jlaboparopnas pabota «Onpenenenue bubnnoreka [JOK
YKECTKOCTH HPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuorexa LIOK
18 Crna TpeHus https://m.edsoo.ru/ff0af738
19 Pemenne 3amad mo teme «Cuia bu6nuorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "Onpenenenue bubnuoreka [HOK
K03 dULIEeHTa TPEHUS CKOJBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agau no teme "3akoHbI
21 Herorona CII[/IJ'Ia npyroctu. Cuna bubmorexa HOK
. Py ' https://m.edsoo.ru/ff0afb8e
TpEHUS
” Cuiia TSDKeCTH U 3aKOH BCEMUPHOTO bubmuoreka [{OK
TATOTEHUA. Y CKOpEHUE CBOOOAHOTO https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

MMaJCHUS

VYpoxk-koHpepenuus "JBrKeHne Tea

23 BOKPYT I'PaBUTALMOHHOTO LIEHTPA
(Conneunas cucrema). I'anaktuku"
Pemenue 3anau o teme "Cuiia
Bbubnmuorexa LIOK
24 TSDKECTH U 3aKOH BCEMUPHOTO
" https://m.edsoo.ru/ff0af5{8
TATOTEHUS
25 [IepBas kocMu4ecKas CKOPOCTb. bubnuoreka [IOK
Hesecomocts 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepuanbHOM TOUKHU.
AOGCOIIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpOTO TENA C bubmmorexa HOK
. . https://m.edsoo.ru/ff0afe36
3aKpeIUIEHHOM OChIO BpAICHUSI.
Mowment cuinsl. LenTp TspKECTH
PaBHOBeCHE MaTepuanbHOM TOUKH.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpENIEHHON OCBIO BPAIICHHUS.
MowmeHnT cuinsl. LeHnTp TspKecTn
73 Pemenue 3ama4 mo temMe "MomeHT bu6mmoreka [IOK
cwibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBLHOM paboTe IO
29 TeMe "MexaHnuecKkoe IBMKEHUE bubmorexa HOK
. | ’ https://m.edsoo.ru/ff0b0408
B3aumoneiictsue ten
KonTponbHas pabora no reme
30 "MexanndecKkoe IBIKEHHE bubmotera [IOK
N | ' https://m.edsoo.ru/ff0b06ec
B3aumoneiictsue ten
31 Nmnynbe Tena. Umnynbse cuibl. 3akoH bubnuorexa [LIOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpPaHEHUS UMITYJIbca. YIIPYroe U
HEYyNpyroe B3auMoIeCTBHE

https://m.edsoo.ru/ff0b07fa

0 Pemenue 3aga4 mo teme "3akoH Bbubnuorexa LIOK
COXpaHEHHUs uMIryJbca" https://m.edsoo.ru/ff0b096¢
3 VYpoxk-koHpepenuus "PeaktuBHOE
JIB>KEHUE B MPUPOJIE U TEXHUKE"
Bbubnmuorexa LIOK
34 Mexanundeckas paboTa 1 MOIIIHOCTh hitps://m.cdsoo.ru/f0b0ag4
15 PaGora cuibl TSXKECTH, CUIIBI bubmnorexa IIOK
YIPYTOCTU U CUJIbI TPEHHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «OnpeneneHue
36 paboThI CUIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAIBHON ITOBEPXHOCTI»
37 CBs13b 3HEprUu U paboTHI.
IlorenunanpHas HEprus
18 Kunernueckas sneprus. Teopema o bubnuoreka [OK
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUU B
MEXaHUKe
40 JlabopaTtopHas padoTta «3yuenune bubnunorexa [JOK
3aKOHA COXpPaHEHUs DHEPIrUN» https://m.edsoo.ru/ffOb12fe
A1 KonebaTenbHOE NBHKEHHE U €TI0 bu6mmoreka [IOK
XapaKTEPUCTUKHN https://m.edsoo.ru/ff0b1858
0 3aTyxaromue KojieOaHusl. bu6mmoreka [IOK
BrinyxeHHsie konebanus. Pezonanc https://m.edsoo.ru/ff0b200
43 MareMaTH4ecKuii ¥ pyKUHHBINA

MassTHUKHA



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

Ypoxk-uccienoBanue «3aBUCUMOCTb
nepuo/ia KoyieOaHui OT )KeCTKOCTH
MIPY>KUHBI U MACCHI TPY3a»

bu6mmoreka LIOK
https://m.edsoo.ru/ff0b197a

45

[IpeBparieHre SHEPTUH TPU
MEXAaHUYECKUX KOJIEOaHUIX

46

Jlaboparopnas padbora «Onpenenenue
94acTOTHI U Iepuoja KojaeOaHmii
PY>KUHHOTO MasTHUKA»

Bbubnuorexa LIOK
https://m.edsoo.ru/ff0blaec

47

Jlaboparopras pabota «IIpoBepka
HE3aBHCHUMOCTH MEPUOIa KOICOaHUi
rpys3a, IOABELICHHOIO K HUTH, OT
MacChl Tpy3a»

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

48

Mexaunueckue BOHEL. CBOWMCTBA
MeXxaHu4eckux BoiH. [IpogosbHbIEe
MOIEPEYHBIE BOJTHBI

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

49

Ypok-koHpepenmus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOJIHBI"

50

3Byk. PacnipocTpaHeHue u oTpakeHue
3ByKa

51

Ypok-uccnenoanue "Habmnronenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI PE30HAHC

53

Ypok-koupepenius "YapTpa3ByK U
uHOPa3BYK B IPUPOJIE U TEXHUKE"

bu6nuorexa LIOK
https://m.edsoo.ru/ff0b23ca

54

IloaroroBka k KOHTpOJ'IBHOﬁ pa60Te 1o

bubnuorexa LIOK



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

Teme "3aKOHbI COXpaHEHMUSI.
Mexannueckue KoyieOaHus v BOJIHE!"

https://m.edsoo.ru/ff0b2510

KonTponbhas pabora no teme

55 "3aKkoHbI cCOXpaHEeHHUs. MexaHuyecKue
Kose0aHusl ¥ BOJHBI"
56 DNeKTpOMarHuTHOE ToJIe. bubnmoreka [JOK
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoilicTBa 3J€KTPOMAarHUTHBIX BOJIH
Ypok-konpepenmus "llkana
58 ANEKTPOMArHUTHBIX BOJIH. bubnuorexa [HOK
Hcnons30BaHue 37€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH )1 COTOBOI1 cBs13K"
VYpok-uccnenosanue "M3yuenue
. bubmuorexa [IOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIIBI0 MOOMITBHOTO TeseoHa
Pemrenue 3a1au Ha onpeneneHue
60 YaCTOTHI U JUIMHBI 3JIEKTPOMArHUTHON
BOJIHBI
DneKTpOMarHuTHas pUpo/ia CBeTa.
61 CxopocTtsb cBeTa. BoinHOBbIE CBOWCTBA bubamorexa LOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceta. [IpsamonnHeiiHoe
62 pacrpocTpaHeHHe CBeTa. 3aTMEHUS bubmorexa HOK
’ https://m.edsoo.ru/ff0b3658
CouHia u JIyHst
3aKoH OTpa)KeHUs CBeTa. 3epKara.
bu6nuorexa LIOK
63 Pemenue 3ana4 Ha mpuMeHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
64 [Ipenomnenue cBera. 3aKoH bubmuoreka [{OK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IIpECIOMIICHUS CBETa

https://m.edsoo.ru/ff0b3aca

[TonHoOe BHYTpEHHEE OTPA’KCHUE CBETA.

bubnmoreka [JOK
65 Hcnonb3oBaHue MOJHOTO BHYTPEHHETO hitos:/m.ed 1 u/fOb3eS
ps://m.edsoo. cSc
OTpPaXXEHUS B ONTUYECKUX CBETOBOJIAX
Jlaboparopnas pabora "VccnenoBanue
66 3aBUCUMOCTH yTJia MPeTOMIICHUS
CBETOBOTO JIyya OT yIJia MaJIeHUus Ha
rpaHuie "Bo3ayx-crekiao""
Ypok-koHpepernus "Vcnons3oBaHue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBSI3b"
bubmnorexa IIOK
68 JInn3el. OnTuyeckas cuiia JTUMH3BI
https://m.edsoo.ru/ff0b3f2¢
bubmuorexa [IOK
69 [TocTpoeHue n300pakeHUI B JTMH3aX
P P https://m.edsoo.rw/ff0bd44a
JlaGopatopnas pabora "OnpeneneHue
. bubnunorexa [JOK
70 (hOKYCHOTO PacCTOSTHUS M ONITHIECKON 1
CHITBI CoBHparommeit K" https://m.edsoo.ru/ff0b4206
71 VYpok-koupepennus "Ontuueckne bubnuotexa [{OK
JIUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ff0c0a7e
bubnuotexa [{OK
72 ['na3 xak ontuyeckas cucrema. 3peHue B
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepentus "ledexTs
3penus. Kak coxpanuts 3penue"
Paznosxenue 6emoro cBeTa B CIEKTp.
74 Omnertel HetoTona. Croxxenue bubmuorexa [JOK

CIIEKTpaJIbHBIX 1IBETOB. [[nucnepcus
cBeTa

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

JlaGopaTopHas padota "OIBITHI 11O
pas3oKeHuIo Oe10ro cBeTa B CIEKTP

bu6mmoreka LIOK

75
BOCHPHATHIO [IBETA NPEAMETOR [IpH HX https://m.edsoo.ru/ff0cOe2a
HAOJIIOACHNH Yepe3 BETOBbIC
¢bubTpHI"
VYpoxk-npaktukym "BosiHOBbIE
76 CBOICTBa CBETA: AUCIIEPCHS,
uHTepdepeHus u audpaxnus”
77 OmnsiTel Pezepdopaa u nnanerapHas bubnuoreka [IOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Monens atroma bopa
Hcnyckanue u norionieHue cBeTa
79 atomoM. KBautsl. JIuneiiuarsie bubamorexa HOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 Ypok-npaktukym "Habmtonenue bubnuorexa [HOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH M €€ BUIIBI bubmmorexa [IOK
& a https://m.edsoo.ru/ff0c1672
2 Crpoenue aromHoro aapa. Hyknonnas bubnunorexa [JOK
MOJIeb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE IPEBPALLECHUS. bubnuoreka [IOK
M3o0Tonbl https://m.edsoo.ru/ff0clal4
24 Pemrenue 3agad mo treMe: bu6mmoreka [IOK
"PaguoakTuBHBIE IpEBpaLieHUs " https://m.edsoo.ru/ff0c1b4a
85 [Tepuon nmomypacnana
VYpok-koH(pepeHus "PaaroakTuBHbIE
P Gep bubmuorexa [IOK
86 M3JIy4eHUs B IPUPOJE, MEAUIUHE,

TeXHUKE"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
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https://m.edsoo.ru/ff0c144c
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&7

SnepHble peakunu. 3aKOHbI
COXpaHEHUs 3apsJ0BOT0 U MaCCOBOTO
YHCeNn

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus cBsI3M aTOMHBIX sAep. CBsA3b
MacChl U YHEPTUu

Bbubnuorexa LIOK
https://m.edsoo.ru/ff0c1d7a

&9

Pemenue 3ama4 o reme "Anepusie
peakiuun"

90

Peakuuu cunTe3a u nenenusd saep.
Uctounuku sHeprun ConHIa v 3BE31

bubmuorexa [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpok-koudepenuus "Anepunas
sHepreTHka. JleicTBus
PaZMOaKTUBHBIX U3ITYYCHU Ha )KUBBIC
opraHu3mal"

92

[ToaroroBka K KOHTPOJIBHOM padoTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNeKTPOMarHUTHbIE BOJTHBIL.
KBanToBbI€ siBeHUA"

bubmuorexa [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabota mo teme
"DJIeKTPOMAarHUTHOE TIOJIE.
DNEeKTPOMarHUTHbIE BOJIHBI.
KBanroBbie sBienus"

94

IToBTOpenue, o6o0mIeHNE.
JlaGopaTopHble pabOTHI 110 KypCy
"B3aumoneiictBue Ten"

bu6nuorexa LIOK
https://m.edsoo.ru/ff0c245a

95

IToBTrOopenue, o6o0menue. Pemenue
PACUCTHBIX U KAUCCTBCHHBIX 3a/1a4 110
teme "TemnoBble mpoiecch”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

IToBTropenue, o6o0menue. Pemenne

bubnuorexa LIOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyYeTHBIX M KaUeCTBEHHBIX 3a/1a4 110
teme "KIIJ] TennoBeIX aBurareici'

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenue

Bbu6nmuorexa LIOK
97 pPacyYeTHBIX M KAYECTBEHHBIX 3a/1a4 110 1
" " https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycTaHoBOK
[ToBTOpEeHUE, 0600IICHNE.
98 JlaGopatopHble Pa0OTHI IT0 KYpC 1 1 bubmmorexa HOK
| patop p " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBEIE SIBIIEHUSA
[ToBTOopenue, o6o6menne. Pabota ¢
" bubmmoreka LIOK
99 TEKCTaMU I10 TeME "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTrOopenue, o6o0menue. Padora ¢
100 Tekctamu no reMe "Konedanusa u 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menne. Pabota ¢
101 TeKkcTaMH 110 TeMe "CBETOBEBIE 1 bubmorexa LHOK
" https://m.edsoo.ru/ff0c3044
SBJICHUSA
IToBTropenue, o6o0mmenue. Pabora ¢
102 TekcTamu o reme "KBanrosas u 1
sanepHas Gpusnka"
OBHIEE KOJIMYECTBO HACOB I1O 102 7

[TPOI'PAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




MPOBEPSIEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOMN IPOT'PAMMBI OCHOBHOI'O
OBIIET'O OFPA30OBAHUS

7 KJIACC

Kon
NMpoBEPAIEMOro
pe3yiabTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
oOpa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

pasiindaTth SABJICHUA IO ONMHMCAHHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/IBI/I‘ICCKO€ SIBJICHHUC

1.3

pacrio3HaBaTh NPOSIBIEHUE U3YyUEHHbIX (U3UUECKUX SBJICHUH B
OKpYyXarolleM MHUpE, B TOM yucie (U3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM NEPEBOAMUTH MPAKTHUECKYIO 3a7auyy B Y4eOHYIO, BBLICIATH

CYIIECTBEHHBIE CBOICTBA (TIpU3HAKHN) (PU3MUECKUX SBICHUN

1.4

ONKCHIBATh HW3YyYEHHBIC CBOWCTBA TeN W (PU3UUECKUE SIBJIICHUS,
UCHONb3yd (U3MyYecKHe BEIMYMHBI, IPU ONUCAHUU IPABUIBHO
TPaKTOBaTh (U3UYECKUH CMBICI HCMOJNb3YEMbIX BEJIMYUH, HX
0003HaYeHMS M €AUHUIBI (PU3MUECKUX BETUYNH, HAXOIUTh (HOPMYJIHI,
CBA3BIBAIOLME JaHHYIO (U3NYECKYI0 BEJIUYMHY C JPYTHUMH
BEIMYMHAMHU, CTPOUTh  TIpadUKd  H3YYEHHBIX  3aBUCHMOCTEH

(bU3UYECKUX BEITMYNH

1.5

XapaKTCPU30BaTh CBOMCTBA TECII, (I)I/ISI/I‘IGCKI/IG SABJICHUSA KW ITPOLICCCHI,
HCIIOJIB3Yysd HM3YUYCHHBIC 3aKOHBLI, IIPpU J3TOM [OaBaTb CJIOBECHYIO
(I)OpMan/IpOBKy 3aKOHa MW  3alliMChiBaTb €0 MaTeMaTH4YCCKOC

BBIPAKEHUE

1.6

OOBACHATh (U3NYECKUE SIBICHUS, MPOLECChl U CBOWCTBA TEN, B TOM
4yucllie M B KOHTEKCTE CHUTyallMil IpPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBJIATh TNPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHHe M3 1 — 2 jormyeckux ImaroB ¢ omopod Ha 1 — 2
M3Y4YEHHBIX CBOMCTBA (PM3MUECKUX SBJICHUH, (PU3HMUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

1.7

peuaTtb paC‘-IéTHBIe 3aaa4u B 1-2 ﬂeﬁCTBHH, HCIIOJIb3YyA 3aKOHBI U




(dhopMybl, cBs3bIBaIONINE (DU3HMUECKHUE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCJIOBHSI 3aJaud  3alUChIBaTh KpPAaTKOE YCIOBHUE, IMOJACTABISTH
(u3nyeckre BEIUYUHBI B (POPMYJIBI U MPOBOJIUTH PACUEThl, HAXOAUTD
CIPaBOYHBIE JIaHHBIC, HEOOXOIUMBIC IS PEIICHUS 3a/1a4, OI[CHUBATh

PEATUCTUYHOCTh MOTYYEHHON (PU3UYECKOM BETUUHHBI

1.8

pacrno3HaBaTh NPOOJIEMbl, KOTOPbIE MOXKHO PEHIMTH MPH MOMOILU
(GU3NYEeCKUX METOJIOB, B OIMCAHUU HCCJICIOBAHUS  BBIICIATH
MpoBepsieMoe  MpeAnojoxkeHue  (Tumoresy),  pa3iuyaTb U
WHTEPIPETHUPOBATh IOJYYEHHBIA pe3yJbTaT, HAXOAUTh OIIMOKH B

XOJ¢€ OIIbITa, A€JaThb BBIBOJBLI I10 €I0 pe€3yjibTaTaM

1.9

MPOBOAUTH OMBITHI MO HAOMIOACHUIO (DU3HUECKUX SIBICHUN WU
(¢u3MUeCKUX  CBOWCTB  Tell:  (OPMYJIUPOBaTH  IMPOBEPSECMBIC
MPENANONIOKEeHHUs, COOMpaTh  YCTAaHOBKY U3  NPEIJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATE XOJI OTBITa U (POPMYIUPOBATH BBHIBOIBI

1.10

BBIIIOJIHATh MPSMbIE U3MEPEHUSI C HUCIIOJIb30BAHUEM aHAJIIOTOBBIX U
nu(pPOBBIX MPHOOPOB, 3aMHCHIBATH MOKA3aHUS MPUOOPOB C yU4ETOM

3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN

1.11

MPOBOJUTh  HCCIENOBAHWE  3aBHCUMOCTH  OJHOW  (pusmueckoi
BEJIMYHMHBI OT JPYrOM C MCIOJIb30BAaHUEM MPSAMBIX H3MEPEHUH,
y4acTBOBaTh B IJIAHUPOBAHWU Y4YEOHOIO HCCIEI0BaHUS, COOMpATh
YCTaHOBKY U BBIIIOJIHATH U3MEPEHUS, CIEAYs MPEII0KECHHOMY ILIaHY,
(uKkcupoBaTh pe3yJbTaThl IMOTYYEHHONW 3aBUCUMOCTU (PUINUYECKUX
BEJIMYUH B BUJIE NIPEUIOKEHHBIX TaOJIUI] U TpapUKOB, JeaTh BBIBOIbI

10 pe3ysbTaTaM HCCIeI0BaHUs

1.12

MIPpOBOANUTE KOCBCHHBIC HW3MCPCHHUA (1)I/I3I/I‘-I€CKI/IX BCJIIMYHH, CJICaysd
npennomeHHoﬁ HHCTPYKIHU: IIPU BBIITOJHCHUU H3MepeHI/Iﬁ CO6I/IpaTL
OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHHC HCKOMOI1

BCIMYMHBI

1.13

coOyofaTh MpaBWja TEXHUKHM Oe3omacHOCTH Tpu  pabore ¢

71a00paTOPHBIM 000pYJOBaHHEM

1.14

yKa3blBaTh TMPUHIUIBI  JEHCTBUS NpPHUOOPOB U TEXHUYECKHX
YCTPOWCTB, XapaKTEpPU30BaTh NPHUHIMIBl JCHCTBUS H3YYEHHBIX
npuOOpPOB M TEXHUUYECKUX YCTPOHCTB C MOMOIIBIO HX OINHCAHMS,
UCIIONIb3YsSl 3HAaHUS O CBOMCTBaX  (PU3MYECKUX SBJIECHUH W

HeO6XOI[I/IMBIe (1)I/I3I/I‘ICCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTH




1.15

NPUBOAUTL TpUMEPHl (HAXOAUTh HMHPOPMAIMIO O TPUMEpPAX)
MIPAKTUYECKOTO MCIOIh30BaHMS (DU3MUECKUX 3HAHUN B MTOBCEIHEBHOMN
KU3HM I oOecriedeHus: 0e30MacHOCTH Tpu  OOpamieHuu ¢
MpuOOpaMH U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHUS 3I0POBbS U

CO6J'II-OI[€HI/I$I HOPM 3KOJIOTHYECKOT'O IIOBEICHUS B Oprmanmeﬁ cpeac

1.16

OCYIIECTBISITh OTOOpP MCTOYHHUKOB MH(popManuu B cetu HMHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHMM W MYTEM CPABHEHUS PA3JIMYHBIX MCTOYHHUKOB
BBIICNIATh MH(POPMALIMIO, KOTOpas SBISETCS MPOTHBOPEYMBON WM

MOJKET OBITh HEOOCTOB epHoﬁ

1.17

HCIIOJIb30BaTh npu BBIIIOJIHCHUU yueOHBIX 3alaHui
HAYYHOIOMYJIIPHYIO ~ JIUTEpaTypy  (U3UYECKOTO  COJEpIKaHHMS,
CIIpaBOYHBIE MaTepHalbl, pecypcbl cetu MHrepHer, Bianersb
npuéMamM# KOHCIIEKTUPOBAHHUS TEKCTA, MpeodpazoBaHus HHPpopMaun

u3 OI[HOﬁ 3HAKOBOM CUCTEMBI B APYTYIO

1.18

co3llaBaTh COOCTBEHHBIC KPATKUE MUChbMEHHBIC U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 WUCTOYHMKOB wuHpopManmuu (HU3HIECKOTO
COJICpKaHUs, B TOM YHCJIE MyOJIMYHO JIeNIaTh KpaTKUe COOOIICHHUS O
pe3ysibTrarax MTPOSKTOB WM YYEOHBIX HCCICIOBAHUN, TPH ITOM
IPaMOTHO UCHONb30BaTh HW3YYEHHBIN MOHATUHHBIA ammapar Kypca

(U3HKH, CONPOBOKIATH BHICTYIIJICHUE ITPE3CHTALIUEH

1.19

IIpH BBIITOJIHCHHUU y‘le6HLIX IMPOCKTOB U I/ICCJ'IeI[OBaHI/Iﬁ pacnpeacisiTh
0053aHHOCTH B Tpyari€ B COOTBETCTBUU C IMMOCTABJICHHBIMU 3aJa4aMH,
CJICOUTh 3a BBIIIOJHCHUCM IlJIaHa ,Z[GI‘/JICTBI/II\/'I, aZICKBATHO OIICHHMBATH
COOCTBEHHBIN BKJIaa B  JACATCIBHOCTbL  I'PYIINbI, BbICTPAWBATH
KOMMYHHKATHUBHOC BSaHMOHeﬁCTBHC, YUUThIBAA MHCHHUC

OKPYXKarOITIX

8 KVIACC

Kon
NMpoBEPIEMOro
pe3yJjabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbl 0CHOBHOI'0 001IIETr0 00pa30BaHUSs

1.1

HUCIIOJIBb30BaTh ITOHATHA

1.2

pas3iiniaTth SABJICHUSA IO ONMHCAHUIO HUX XaPaKTCPHBIX CBOIMCTB U Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBICHUE

1.3

pacrmo3HaBaTh MpPOSBICHUE W3YYEHHBIX (PU3MUECKUX SIBICHUUA B
OKpY’KalolleM MHpE, B TOM 4Hcie (U3NYECKUE SIBICHHUS B MPHUPOJE,
IIPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/lady B YUEOHYIO, BBIACTATDH

CYLIECTBEHHBIE CBOICTBA (TpU3HAKN) (PU3MUECKUX SBICHUN

1.4

ONKCHIBATh HW3YyYEHHBIC CBOWCTBA Tel M (PU3UYECKUE SIBJICHUS,
UCTONB3yd (pU3MYecKre BEIMYMHBI, NPU ONUCAHUU MPABUIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIOJB3yeMBIX  BEJIMYHUH,
0003HaYCHHS ¥ €AUHUIBI (PU3MUECKUX BETUYMH, HAXOIUTh (HOPMYJIHL,
CBSI3BIBAIOIIME JAaHHYI0 (U3MYECKYI0 BEJIMYMHY C JIPYyTUMH
BEIMYMHAMHU, CTPOUTH  TpadUKd  W3YYCHHBIX  3aBUCHMOCTEH

(1)I/I3I/I‘IGCKI/IX BCIIMYNH

1.5

XapaKTCpPU30BaTh CBOMCTBaA TCII, (1)I/ISI/I‘ICCKI/IG SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Yysd HM3YUYCHHBIC 3aKOHBI, IIpU 3TOM OaBaTb CJIOBCCHYIO
(I)OpMYJ'II/IpOBKy 3dKOHa MW  3alldCblBaTb €0 MAaTCMaTU4dCCKOC

BBIPAKEHUE

1.6

OOBSCHATH (hU3MUECKUE MPOLIECChl U CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH 00bACHEHUE U3 1
— 2 JIOTMYECKUX IIaroB C MOMOIIBI0 | — 2 M3y4YeHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBHeHHﬁ, (I)I/I3I/I‘leCKI/IX 3dKOHa UJIK 3aKOHOMCECPHOCTU

1.7

pemaTth pacyéTHble 3aJaud B 2 — 3 NEWCTBUS, MCIOJIb3Ys 3aKOHBI U
(hopmyIibl, CBs3BIBaIONTNE (PU3NUECKHIE BETUYMHBI: HA OCHOBE aHan3a
YCIIOBHS 33/1a4¥ 3alIUChIBATh KPATKOE YCIOBUE, BBISIBISTH HETOCTATOK
JaHHBIX JJI1 pelIeHHs 3a7aud, BbIOMpATh 3aKOHBI U  (POPMYJIBL,
HeoOXoauMBbIe ISl €€ pelIeHHs], MPOBOJUTh PAcY€Thl U CpPaBHUBATH
MOJy4YeHHOEe 3HayeHHue (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

1.8

pacnio3HaBaTb HpO6HeMBI, KOTOPBIC MOXHO pCHIUTh IIPU IMOMOIIN
(bHSI/I'—IeCKI/IX MCTOHOB, UCIIOJIE3Ys OIMMMCAHUC UCCIICA0OBaHMs, BBIACIIATD
MMpOBEPACMOC MPCAINOJIOKCHUC, OLCHUBATH IIPABUJIIBHOCTH IIOPAAKaA

IMPOBCACHUA NCCIIECA0BAHMs, ACJIaTh BBIBO/AbI

1.9

MPOBOJIUTH OMBITHl TIO HAOMIOACHUIO (U3UYECKUX SIBJICHUN WIN
(bu3uUeckux  CBOMCTB  Tel:  (pOPMYJHUPOBATH  IMPOBEPsiEMbIC

MPCAIIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY us3 MMPECAJIOKCHHOT'O




000pyI0BaHUs, OMUCKHIBATH XOJ1 ONbITa U (HOPMYITUPOBATH BHIBOIBI

1.10

BBIIIOJIHATE NPSAMBIE U3MEPEHHUsS C MCIOJb30BAHUEM aHAJIOIOBBIX
npuOOPOB U TIATYMKOB (PU3NUECKUX BEIMYHMH, CPABHUBATH PE3YJIbTAThI

M3MEPEHUH ¢ YIETOM 3aJaHHONU a0COIFOTHOM MOTPEITHOCTH

1.11

MPOBOAUTH  HUCCIIEOBAaHME 3aBHUCUMOCTH  OJHON  (usmueckoit
BEJIMYHUHBI OT JPYrod C MCHOJIb30BAHUEM MPSAMBIX H3MEpPEHUIL:
IUIAaHUPOBATh HUCCIENOBaHUE, COOMpPATh YCTAHOBKY U BBIIOJHATH
U3MEpeHus, clexys  MpeIoKEHHOMY  IUIaHy, (HKCHpPOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTU B BUJE TaOMUI[ U rpadukos,

ACJIaTh BbIBOJLI 110 PE3YyJIbTaTaM UCCICAOBAHUSA

1.12

IPOBOJUTh  KOCBEHHBbIE  M3MEpeHMs  (U3NYECKUX  BEJIUYHMH:
IJIAaHUPOBATh U3MEPEHUs, COOUPATh FKCIEPUMEHTAIbHYIO YCTAaHOBKY,
cienys INPENIOKEHHOM HWHCTPYKUUH, M BBIYUCIATH 3HAYCHUE

BCJIMYUHBI

1.13

CO6.]'IIOI[8.TB [mpaBuJia TCXHUKH 0e30macHOCTH pu pa60Te C

1a00paTOpHBIM 000PYAOBaHHEM

1.14

XapaKkTepU30BaTh MPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa HUX OIMCAaHUS, HCIOJIb3Ys
3HaHUS O CBOMCTBax (HU3MUECKUX SBICHUA U HEOOXOIUMBIC

(I)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTH

1.15

pacnio3HaBaTb IMPOCTHIC TCXHUYCCKUC YCTpOﬁCTBa U HU3MCPUTCIIbHBIC
HpI/I60pI>I o CxXe€MaM MU CXEMAaTUYHBIM PUCYHKaM, COCTABJIATH CXCMBI
QJICKTPHUICCKUX LIEIEil C IOCIEAOBAaTEIbHBIM U Mnapauic]IbHbIM
COCIMHECHUECM OJICMCHTOB, pasinvas YCJIOBHEIC 0003HaYCHHS

QJICMCHTOB JJICKTPUUYCCKUX Henen

1.16

MPUBOJIUTL TpUMEphl (HaXOAUTH WHGOPMALMIO O TMpUMEpax)
MPAKTUYECKOTO MCTONb30BaHMs (PU3HMUECKUX 3HAHUN B MTOBCEIHEBHOMN
KU3HM JJig  oOecriedeHus: 0e30MacHOCTH Tpu  OOpamieHuu ¢
npudOpaMu U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHUS 310POBbS U

COOJTIOICHUSI HOPM HKOJIOTMUYECKOTO MOBEJCHHS B OKpY Kalollel cpenie

1.17

OCYIIECTBIIATh MOUCK MHGOpMAIK (PU3UUECKOTO COJIEPKAHUS B CETH
HNuTepHeT, Ha OCHOBE HUMEIOLIMXCA 3HAHUM MU IIYTEM CpPaBHEHHUS
JOTIOTHUTEIBHBIX HCTOYHUKOB BBIICTATH HHPOPMAIMIO, KOTOpas

SABIIACTCA HpOTHBOpC‘{HBOﬁ WU MOXET OBbITh HCHOCTOBCpHOﬁ

1.18

HUCIIOJIB30BAaTh IIpx  BBIIIOJIHCHHUHU y‘Ie6HI)IX 3aHaHHﬁ Hay4HO-




MOMYJISIPHYIO JIUTEPaTypy (PU3NYECKOTO COJIEepKaHUs, CIPaBOUYHbBIE
Marepuaibl, pecypcbl cethu  WHTEepHEeT; BiaAeTh OpPUEMAMH
KOHCIIEKTUPOBAHHUSA TEKCTa, MpeoOpa3oBaHusi HHGOPMALIUU U3 OJHOU

3HAKOBOM CHUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKHUE YCTHBIC COOOIICHHSI,
000011ast MHPOPMAIMIO W3 HECKOIBKUX HCTOYHHUKOB (PU3NYECKOTO
COJIEp’KaHusl, B TOM 4YHUCJIEC NYOIMYHO MPEACTABIATh PE3YJIbTATHI
MPOCKTHON WJIM HCCIAEAOBATEIIbCKON JIEATEIbHOCTH, TIPH STOM
rPaMOTHO HCIIOJb30BaTh M3YYEHHbIM IMOHATUMHBIA anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOXKAAaTh BBICTYIIJICHUEC HpeBeHTaHI/Ieﬁ

1.20

MIPH BBITIOJIHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUN (PU3MUECKUX
MIPOLIECCOB pacHpesesITh O0S3aHHOCTH B T'PYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU  33Ja4aMM, CJCAUTh 32 BBINOJHEHUEM ILJIaHA
JEUCTBUA M KOPPEKTHUPOBATh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIJIQJ] B JESATENbHOCTb TPYIIBL, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICWCTBHUE,  MPOSABISIE  TOTOBHOCTh

pasperiaTs KOHPIUKTHI

9 KJIACC

Kon
MPOBEPAEMOro
pe3yiabTara

IIpoBepsiemble peIMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITOHATUA

1.2

pa3jindaTth SABJICHUSA IO ONMHNCAHUIO HUX XAPAKTCPHBIX CBOIMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘I€CKOG SIBJICHHUC

1.3

pacrno3HaBaTh IPOSBIEHUE W3YUYEHHBIX (U3MUECKUX SIBICHUH B
OKpYy’arolleM MHUpe, B TOM 4ucie (GU3NYECKUe SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUECKYIO 337a4yy B Y4eOHYIO, BBLICIATH

CYILIECTBEHHbIE CBOMCTBA (MPU3HAKHM) PU3NYECKUX SBICHUN

1.4

OIMUCBIBATH H3YYCHHBIC CBOMCTBA TE€I H (I)I/ISI/I"ICCKI/IC SBJICHUA,
HCIIOJIb3YS (I)I/ISI/I‘-ICCKI/IG BCJIMYWHBI, IIpU OHNHMCAaHHWU HPABUIIBHO
TPaKTOBATh CbI/ISI/I'-IeCKI/Iﬁ CMBICJI HCIIOJIB3YEMBIX BCJIMYHH,
0003HAYCHHS U CANHUIIBI (I)I/I3I/I‘-ICCKI/IX BCINYHH, HAXOAUTH (I)OpMyJIBI,

CBS3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIMYHMHY C JPYTHUMHU




BEIMYMHAMU,  CTPOUTh  TpadUKd  U3YyUYEHHBIX  3aBUCUMOCTEH

(U3HYECKUX BETUIUH

1.5

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MYECKHUE SIBICHUS W IPOIICCCHI,
UCIONIb3Ysl HW3YYEHHbIE 3aKOHBl, IpPU OSTOM JaBaThb CIIOBECHYIO
(GbopMyIHpPOBKY 3aKOHAa W  3alUChIBATh €0  MaTeMaTUYEeCKOe

BBIPpAXXCHUEC

1.6

OOBSICHATH (PU3NYECKHE MPOLECCHl U CBOICTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud IPaKTHUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX ILIAaroB € IMOMOLIbI0 2 — 3 M3yUYEHHBIX CBOWMCTBA

(1)I/I3I/I‘IGCKI/IX HBHCHHﬁ, (I)I/I?»I/I‘ICCKI/IX 3daKOHa UJIM 3aKOHOMCPHOCTHU

1.7

pemate pacu€rHble 3a7add (OMHMparoluecss Ha cuctemMy u3 2 — 3
YpaBHEHHUI), WCMOJIB3ys] 3aKOHBI ©  (OPMYyNbBI, CBS3BIBAIOIIUE
¢u3nueckue BENUWYMHBI: Ha OCHOBE aHalIM3a YCJIOBHS 3aJaud
3alUChIBaTh KPAaTKOE YCJIOBHE, BBISABISATH HEIOCTAIOUIUME WIU
M30bITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE
JUISL pEIeHUs, MPOBOAWTH PAcCUYEThl M OILEHUBATh PEATUCTUYHOCTH

TIOJIYUCHHOT'O 3HAUCHUSA (I)HSquCKOﬁ BCJIIMYMHBI

1.8

pacrno3HaBaTh NpPOOJEMbl, KOTOPbIE MOXHO PEHIUTHh IPH [OMOILU
(U3NYECKUX METO/I0B, HCIIOJIB3Ys OMUCAHNE UCCIIEI0OBaHMs, BBIIEIATh
MIPOBEPSIEMOE TMPEIIIOIOKEHNE, OLICHUBATH IPABUIBHOCTh IOPsJIKA
NIPOBEACHUSA MCCIEIOBAaHUs, [elaTb BBIBOABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIOICHUH U OTIHITOB

1.9

MPOBOJUTH OMBITBI TIO HAOTIOACHUIO (DU3WYECKHUX SBJICHUH HITU
(U3MYECKUX CBOWCTB TEN: CAMOCTOSITENIBHO COOMpAaTh YCTAaHOBKY W3
M30BITOYHOTO0 Habopa 00OPYOBaHUS, OMUCHIBATH XOJ| ONBITA M €ro

pe3yabTaThl, (OPMYIUPOBATH BBIBOJIBI

1.10

MPOBOANTh TPU HEOOXOIMMOCTH CEpUI0 TMPSAMBIX H3MEpPEHUH,
OmpeseNisis CpelAHee 3HAUYCHHE H3MepseMOil BeIMYMHBI ((POKyCHOE
paccTositHue coOuparomeld JUH3bI), 0OOCHOBBIBATH BBHIOOp crocoba

U3MepeHus (M3MEPUTEIBHOTO MPUOopa)

MPOBOJIUTh HCCIIEIOBaHME 3aBUCUMOCTEH (PU3MUYECKMX BEIHYUH C
WCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHUM: IUIaHUPOBATh HCCIEI0BaHUE,
CaMOCTOSITENILHO COOMpPaTh YCTAaHOBKY, (HUKCHPOBATH PE3YJbTAaThI

HOHy‘-IGHHOﬁ 3aBUCHUMOCTH (1)I/ISI/ILIGCKI/IX BCJIIMYHMH B BUIC Ta6J'II/IIII/I




rpaduKoB, AeIaTh BBIBOJBI [0 pe3ybTaTaM HCCIIeI0BaHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHUS, COOMPATh HKCIEPUMEHTAIBHYIO yYCTaHOBKY
U BBIIOJHATE W3MEPEHHUA, CIeAys MPEAJIOKEHHONM WHCTPYKLHH,
BBIYMCIIATh 3HAYECHHUE BEIWYUHBI M aHAIM3UPOBATH IIOJyYEHHBIC

Pe3yNbTaThl ¢ YYETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

CO6.]'IIOI[8,TI> mpaBuJia TCXHUKH 0e30macHOCTH Ipu pa60Te C

1a00paTopHBIM 000PYAOBAaHUEM

1.14

pa3nuyaTth OCHOBHBIC NPHU3HAKU HM3YUYCHHBIX (PU3UUYECKUX MOJIEICH:
MaTepHajibHas TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUEUHbIH UCTOUHUK
CBeTa, Jyd, TOHKAasd JIMH3a, IUIAHETapHas MOJCIb aTOMa, HYKJIOHHAA

MOJCJIb aTOMHOI'O Apa

1.15

XapaKTepU30BaTh MPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOpOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa HUX OIMCAaHUS, HCIOJIb3Ys
3HaHUS O CBOMCTBax (HU3MYECKUX SBICHUA U HEOOXOIUMBIC

(1)I/I3I/I‘IGCKI/IG 3aKOHOMCPHOCTH

1.16

HCIIONB30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH M3y4YECHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX TIPOILIECCOB IMPH PEHICHUH y4eOHO-TIPAKTHUECKUX
3aJa4, ONTUYECKHE CXEMBI JUI MOCTPOCHUSI U300paKeHUH B IIIOCKOM

3epKajie U coOuparoleit mH3e

1.17

MPUBOJIUTL TpUMEpbl (HaXoAWTh HHGOPMALMIO O TMpUMEpax)
MPAKTUYECKOTO MCTONb30BaHMs (PU3HMUECKUX 3HAHUN B MMOBCEIHEBHOMN
KU3HM JJig  oOecriedeHus: 0e30MacHOCTH Tpu  oOpamieHuu ¢
npuOOpaMu U TEXHUYECKHUMH yCTPOWCTBAMU, COXPAHEHHS 3/I0POBbS U

cOOJII0ACHUSI HOPM SKOJIOTMUYECKOTO MOBEJCHHS B OKpY Kalollel cpenie

1.18

OCYIIECTBIIATh MOUCK MHPOPMAINK (PU3HUECKOTO COAECPKAHUS B CETU
WnTepHer, caMocTOsATeNbHO (OpMyJIMpyss TOMCKOBBIM  3ampoc,
HaXxOQUTh IYTH  OMNpEAENeHUS  JOCTOBEPHOCTH  IOIYYEHHOH
uHpOpMAllUd HAa OCHOBE HMEIOIIMXCS 3HAHWHA M JIOMOJHUTEIBHBIX

HCTOYHHKOB

1.19

WCIOJIb30BaTh IPH  BBHIMNOJHEHUM YYEOHBIX 3aJaHUl  Hay4HO-
MOMYJISIPHYIO JIUTEPATypy (PHU3NYECKOTO COJEepKaHUs, CIPaBOUYHbBIE
MaTepuanbl, pecypchl ceth MHTepHeT; BianeTe  HpUEMaMH

KOHCIIEKTUPOBAHHUS TEKCTa, NMpeoOpa3oBaHusi HHGOPMALUU U3 OJHOU




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

co3llaBaTh COOCTBEHHBIC THCBMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBEe WHGPOpPMAIUU W3 HECKOJIbKHX HMCTOYHHKOB (PH3UIECKOTO
COJIepKaHUsl, IMyOJMYHO TPEACTABIATh PE3yJIbTaThl MPOSKTHOW WITU
WCCIICIOBATENICKOM  ACSITENbHOCTH, TPH  3TOM  TPaMOTHO
WCIIOJIb30BATh N3YYCHHBIN OHATHIHBIN anmapar U3y4aeMoro pasjena
(UMK W CONMPOBOXKIATh BBICTYIJICHHE MpPE3CHTAHUEH ¢ yd4EToM

0COOCHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

MIPU BBIMIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (PU3MUECKUX
MPOIIECCOB PACHpPEACsTh 0OS3aHHOCTH B TPYIIIIE B COOTBETCTBHH C
MIOCTaBJICHHBIMU  33Ja4aMM, CJIEAWTh 3@ BBINOJHEHUEM IUIaHa
JEUCTBUA M KOPPEKTHUPOBATh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIJIQJ] B JESATENbHOCTb TPYIIBL, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHUE,  MPOSABISIL  TOTOBHOCTh

pazperiaTs KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3nea

Kon
3JIEeMEHTAa

IIpoBepsieMble 1eMEHTBI COIEPKAHNS

®U3UKA U EE POJIb B TIOBHAHUU OKPYXXAIOILIETO MUPA

1.1

Ousuka — Hayka O TMpupoie. SBIeHHUS MPUPOJIBL
Ousnyeckue  SABICHUS:  MEXaHUYECKUE,  TEIJIOBBIE,

QJICKTPHUYCCKUC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ousnyeckne  BeMMYMHBL — M3MepeHune — (U3MUECKHUX
BenmunH.  Pusmueckue  npubopsl.  IlorpemHoctsh

U3MepeHnil. MexxayHapoHasi CUCTEMA €UHULL

1.3

ECTCCTBGHHOHay‘IHHﬁ MCTOA ITO3HAHUA: Ha6J'IIOI[CHI/Ie,
IMOCTAaHOBKA HAY4YHOI'O BOIPOCA, BBIABUIKCHHE T'MIIOTC3,
OKCIICPUMCHT II0 IIPOBEPKEC  TI'MIIOTC3, 00BsICHEHHE

Ha0JII0JaEMOTO ABJICHUS

1.4

Onucanue GpU3NUECKUX SBICHUM C TOMOIIbIO MOJENEH

1.5

[IpakTuueckue paboThI:

Hi#HParf##113Mepenne pacCTOSTHUM.
#H#HPar#H##l3mepenue o0bEMa KUIKOCTH M TBEPIOTO
Tena.

###Par###Onpenenenne pa3sMepoB MaJbIX TeEJL.
##H#Par##13Mepenrie  TeMmeparypsl Ipd  [TOMOILHX

KUIKOCTHOI'O TCPpMOMETpA U JATUHUKA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNHN BEHIECTBA

2.1

###ParfH###CTpoeHNe BeLIECTBA: aTOMBI M MOJIEKYJIBI, UX
pasmepbl.  OmMBITBI,  JIOKa3bIBAIOIIME  JTUCKPETHOE

CTPOCHHUEC BCIIECCTBA

22

#HH##Par### ]| BrokeHne YacTHI[  BEIEeCTBa. CBs3b
CKOpOCTH  JBIDKEHHsI YacTUIl C  TEeMIepaTypoil.

BpoyHnoBckoe nBuxkenue, muddysus

23

BzauMoneiicTBue yacTuUIl BEIIEeCTBRA: IMPUTAKCHUC U

OTTAJIKUBAHUC




#H##Par##H ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOCHUE

ra3oB, >KUJIKOCTEN M TBEPIABIX (KPUCTAIUIMUECKUX) TEIl.

24 B3aumocBsI3b MeXay CBOWCTBAMHM BEHIECTB B Pa3HbIX
arperaTHhIX COCTOSIHUSIX U UX aTOMHO-MOJICKYJISIPHBIM
CTpPOCHHEM

2.5 Oco0EHHOCTH arperaTHbIX COCTOSITHUHN BOJIBI
[IpakTuyeckue paboOTHI:
###Par###Onenka nuamMeTpa aToMa METOJOM PsJIOB (C
HCIIO0Ib30BaHUEM (oTorpaduii).

2.6 H#HHPartHH#OnbITH 1o HAaOJII0ICHUIO TEILJIOBOI'O

pacIIMpeHus ra3os.
HH#HPar###OnbpITel 110 OOHApY)KEHUIO JEMCTBUS  CHII

MOJIEKYJIAPHOTO HPUTSHKEHUS

JIBIDKEHUE U B3AVMOJIEVICTBYE TEJI

a1 MexaHuueckoe JIBHKEHHUE. PaBHOMepHOE U
' HEpPaBHOMEPHOE JIBUYKEHHE
HHH#HPar###CropocTb. Cpenusis CKOpOCTh npu
32 HEpPaBHOMEPHOM JIBWKEHUU. Pacu€r mytw M BpemeHu
JBHKEHUS
SIBnenne uHepuuu. 3akoH uHEepuuu. B3aumonelicTsue
33 TeJ KaK MPUYMHA U3MEHEHMs] CKOPOCTH JIBUYKEHHS Tell.
Macca kak Mepa HUHEPTHOCTH Tella
34 ##Par#H##InotHocTs BemecTBa. CBA3b IJIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJI B €IUHHIIE 00bEMA BEllleCTBA
3.5 Cuna xak XapakTepHCTHKa B3aUMOJIEHCTBUSA TEN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MTOMOIIBIO0 TUHAMOMETpPA
37 H#iHParf##IBnenne TaroreHus u cuna Tsokectd. Cuna
' TSKECTU Ha Apyrux maHerax. Bec tena. HeBecomocTh
Cuna tpenusa. TpeHue CKOJIBXEHHS U TPEHHE IIOKOS.
> Tpenue B Ipupoe U TEXHUKE
> ###Par###Crioxkenne CcuJl, HaMpaBJICHHBIX 110 OJHON
' psIMOM. PaBHOENCTBYIOIIAS CHIT
3.10 [IpakTuyeckue paboThI:




OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JABUIKECHHS
(mapuka B OKMJAKOCTH, MOJEIH  DJIEKTPUUYECKOTO
aBToMOOWIIA M Tak janee). OmnpeneneHue cpegHei
CKOPOCTH CKOJIbKEHHUS Opycka WIM IIapukKa IIo
HakKJIOHHOM  TuIocKocTH. OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOIINE
3aBUCHUMOCTh pacTsbkeHus (nedopManuu) IpyKUHBI OT
MPUIOKEHHON  Cuibl.  ONbBITHI, JAEMOHCTPUPYIOIIHE
3aBUCHUMOCTh CHJIBI TPEHHUSI CKOJIbKEHHUSI OT Beca Tena U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEN

duznyeckue SIBJICHUA B npupoac: mpuMeEpbl AIBUXKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSMH B )KMBOW U HEKUBOW MPUPOJIE,
JIEMCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuyeckue ycTponucTBa: JMHAMOMETP, MOALIMITHUKI
JIABJIEHUE TBEPJIbIX TEJI, )KUJJKOCTEN U TA30OB
41 Hasnenne tBEpAoro tena. CrnocoObl yMEHbBLIEHUS U
' yYBEJIMYEHUS 1aBJICHUS
42 JlaBneHue ra3a. 3aBUCMMOCTD JIaBJICHUS ra3a oT 00bEMa,
' TeMITEPaTypPbI
43 [lepenaya naBneHus: TBEPABIMHU TeJlaMU, KUAKOCTAMU U
' razamu. 3akoH [lackans. [THeBMaTHuecknue MalIvHbI
3aBUCUMOCTh  JIQBJIEHHMSI  KHMJIKOCTH  OT  TIJIyOUHBI.
4.4 IMaapocraTnyeckuii mapagokc. CooOmaronuecs: CoCy/bl.
I'uapaBnrueckue MexaHU3MbI
Atmocdepa 3emnn u atMocdepHoe naBieHue. [IpuanHbl
45 CYLIECTBOBaHMS BO3AYHIHOM oOojouku 3emiu. OnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO AABJIEHUS OT
BBICOTHI HaJ] YPOBHEM MODS
16 N3mepenue armocdepnoro pasnenus. Ilpubopsr mis
' U3MEPEHUs: aTMOC(EPHOTO JIaBIECHHS
JlelicTBue XKUIKOCTH M Ta3a Ha MOrPYKEHHOE B HUX
4.7 Teno. BeltankuBaromass (apxuMmenoBa) CHia. 3aKOH
Apxumena
4.8 [TnaBanue ten. Bo3myxormiaBanue




4.9

[IpakTrueckue pabOTHI:

HccnemoBanne 3aBHCHMOCTH Beca Tejla B BOJE OT
00béMa TOTpYKEHHOH B IKMIKOCTb YacTH TeJa.
OnpeneneHne BHITAIKUBAIOLIEH CUJIbI, TEUCTBYIOIICH Ha
TENo,  MOrpy>k€HHOE B  JKHAKOCTh.  IIpoBepka
HE3aBUCUMOCTU BBITAJIKUBAIOIIEH CHJIbI, JECUCTBYIOIIEH
Ha TEJIO B JKUJAKOCTH, OT Macchl Teja. OIBITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOIIEH
CHJIBI, JCUCTBYIOLIEH Ha TENO B XKHIKOCTH, OT 00bEéMa
MOrPYKEHHOM B KUJKOCTh YaCTH TeJla U OT IUIOTHOCTH
JKUJIKOCTH. KouctpynpoBanue apeomerpa TN
KOHCTPYUPOBAaHHME  JIOAKM U  ONpeneneHue e

TPYy30IIOABEMHOCTH

4.10

dusnueckue SIBIICHUS B IIpPUpPOZE: BIIMSIHUE
aTMOC(EepHOro J1aBJICHUs Ha )KMBOW OPraHU3M, TIJIaBaHHE

pBIO

4.11

TexHuyeckue YCTPONCTBA: COOOIIAIOLINECS COCY/IbI,
YCTPOMCTBO BOJAOIPOBOJA, THUJPABIUYECKUN TIpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HacoC,

apeomeTp

PABOTA, MOIIIHOCTbB, DHEPI' A

5.1 Mexanunueckas padorta
52 MexaHnueckasi MOLITHOCTb
53 [IpocTble  MexaHM3MBI:  pblyar, OJIOK, HAaKJIOHHas
' m10ckocTs. [IpaBuio paBHOBecHs pblyara
54 [IpumeHeHMe npaBuiIa paBHOBECHS pblUara K OJIOKy
«3omoroe  mpaBwiao»  MexaHukd.  Koadduuumenr
55 TI0JIE3HOTO JIEUCTBUS MEXaHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [loTenuumanpHas SJHEPTUM TeJa, MOJHATOrO HaJl 3eMIEN
5.7 Kunernueckas sneprus
- IlonHas mexaHudeckass SHEprus. 3aKOH W3MEHEHUs U
' COXpaHEHUsI MEXaHUYECKON SHEPIUH
59 [IpakTuueckue pabOTHI:




##HtPart##Onpenenenne pabOTBI CHJIBI  TPEHHS TIpU
PaBHOMCPHOM JIBHIKCHUH TCJIa IIO I‘OpH?;OHT&JIBHOfI
noBepxHocTu. lccienoBanue  yclioBUM — paBHOBECHS
ppruara. Msmepenne KIIJI HaKIOHHOM IUIOCKOCTH.

I/IsyquI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHCPIun

duznyeckue SIBICHUS B npupoac: pbiHaru B TCIIC

5.10
4eJI0BeKa
TexHu4yeckue YCTpPOWMCTBA: pblUar, TMOJBIKHBIA U
5.11 HEMOJIBIKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBbI B ObITY
8 KUIACC
Kon Kon
paszena TeMeHTA IIpoBepsiemble 3JieMeHTBI COAEPKAHUS
TEIIVIOBBIE ABJIEHUA
OCHOBHbBIE TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETUYECKOU
61 TEOpUU CTPOEHMsS BellecTBa. Macca U pa3Mmepsl
' MoJsiekyl.  OmbITbl, MNOATBEP)KIAIOIIME  OCHOBHBIE
MIOJIO’KEHUSI MOJIEKYJISIPHOKUHETHYECKON TEOpUN
Mogenn  TBEpIOrO,  KMJIKOTO M Ta3000pa3HOro
6.2 coctosiHuM BemiectBa. Kpucrtamnmueckue u aMopgHbIe
Tena
OOBsicHEHHE CBOWCTB ra3oB, XKHUIKOCTEH U TBEPABIX Tel
6 6.3 Ha OCHOBE IIOJIO)KCHHH  MOJIEKYJIIPHOKMHETHYECKON
TEOPHUH
6.4 CmaunBaHUE U KallWJUISIPHBIE SIBJICHUS
6.5 TeroBoe paciupeHne U CKaTue
66 Temmneparypa. CBsi3p TeMmmepaTypbl CO CKOPOCTBIO
. TEIJIOBOT'O JIBM)KEHUS YacTHI]
67 BuyTpennss sueprus. CriocoObl U3MEHEHUsI BHYTPEHHEN
. SHEPruM: TEIJIonepeaaya U coBepiieHrne padboThl
6.8 Bunel temonepenaun: TEMIONPOBOAHOCTh, KOHBEKLNS,




U3JIy4eHue

KonnuectBo TEIJIOTHI. VienoHast  TEILIOEMKOCTH

6.9
BEILIECTBA
TemnmooOMeH # TEMJIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBrieHue u OTBEpEBaHNE KPUCTAIIIMUECKUX BELIECTB.
. Y nenbHas TEIUIOTA IJIABJIEHUS
[TapooOpazoBanue u  KoHAeHcanus.  HMcmapenue.
61 Kunenue. VYnenbHas  Temiora mapooOpa3oBaHMsL.
' 3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT aTMOC(HEPHOTrO
JTABIICHUS
6.13 BraxxnocTts Bo3ayxa
6.14 DHeprus TOIIUBA. Y IeJbHas TEIJI0Ta CrOPaHUs
[Tpunuunel  pabotel  TermoBbix — aBurateneit  KIIJ]
6.15 TEIJIOBOTO JBHUTATeNsA. TeruioBble JABUTATENN W 3alluTa
OKpYXKarolieu cpebl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TEIUIOBBIX
6.16
nporieccax
[TpakTrueckue pabOTHI:
HH#Par##H#ONbITEl IO OOHApYXEHUIO JIeMCTBUS  CHII
MOJIEKYJISIPHOTO TPUTSKESHHUS.
HH#HPar###0ONBITBI 1O BBIPAIIMBAHUIO  KPHUCTAJJIOB
ITIOBAPEHHOM COJIM WX caxapa.
HH#HPar#H##0npITl 1O HAOMIOJAEHHWIO  TEIUIOBOTO
617 pacuIMpeHust Ta30B, JKUIKOCTEH U TBEPIBIX TEIL.

#H#Par#H#Onpenenenre AaBIeHUs BO3Ayxa B OaiioHe
MITTPHTIA.

HHHPar###ONBIT,  TEMOHCTPUPYIOLIUE  3aBUCUMOCTH
JTABJIEHUST BO3JyXa OT €ro oO0b&éMa M HarpeBaHus WU
OXJIQXK/ICHUS.

##Par### [poBepka TUIIOTE3bl JIMHEHHONW 3aBHCUMOCTH

JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPUUYECKOMN




TpyOKe OT TeMIIepaTyphI.

###Par###Ha0omonenue W3MEHEHUS BHYTpPEHHEM
DHEPruM TejNa B pe3ylibTaTe TeIuionepenadn u padboTshl
BHEIIHUX CHJL.

##Par###lccnenoBanue sIBJICHUS TEIUIOOOMEHa IpHU
CMEIITMBAHUH XOJIOJHOW U TOpSTYCH BOJIBI.
HHPar###OnpeneneHmne KOJIMYECTBa TEIUIOTHI,
MOJIyYEHHOTO BOJIOM MpPU TEIIO0OMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHAPOM.

HHPar###OnpeneneHue YICIbHOM TEIUIOEMKOCTH
BEIIICCTBA.

#Hi#H#Par###lccnenoBanue npouecca UCIapeHus.
HHPar###OnpeneneHue  OTHOCUTEIBHOM — BIAKHOCTH
BO3/yXa.

#HHHPar###Onpeenienre yaeIbHON TEIUIOThI TUIABJICHUS

JbpJa.

6.18

@dusnyeckue SBIECHUS B MPUPOJAE: IOBEPXHOCTHOE
HaTSDKEHUE U KalWULIPHbIE SBJIEHUS B IPHUPOJE,
KpUCTaJIJIBl B IpUpoe, u3nyyenue CoiHIla, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa,

HNHCA, CHCTA.

6.19

TexHnueckue  yCTpoMCTBa:  KaMWULIPbl, IPUMEpPHI
MCIIOJIb30BaHUsl KPUCTAIUIOB, XKMJIKOCTHBIA TEPMOMETP,
JATYUK TEMIIEpaTyphl, TEPMOC, CHUCTEMA OTOIUICHMS
JIOMOB, THUTPOMETpPBI, INCUXPOMETP, MapoBas TypOuHa,

ABUTaTCJIb BHYTPCHHCETO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onextpu3zanus Teil. J[Ba poja dJIEKTPUUECKUX 3apsiIOB
B3aumoneiictBue 3apsokeHHbIX  Tell.  3akoH  Kymona

7.2 (3aBMCHMOCTb CHJIBI B3aUMOJICHCTBHS 3apSKEHHBIX TEN OT
BEJIMUMHBI 3apsJI0B U PACCTOSHUS MEXK/TY TeJIaMH)

73 Onekrpuueckoe nose. Hanpsyk€HHOCTh IEKTPUYECKOTO

nosist. [IpuHIMN Cyneprno3unuy 3JIEKTPUYECKHUX TOJeH




(Ha KAYECTBEHHOM YpPOBHE)

Hocutenu »snexkTpuyeckux 3apsiioB. DJIEMEHTAPHBIN

7.4 anexkTpudeckuit 3apsg. Ctpoenue aroma. [IpoBogHuku u
JUAIIEKTPUKH
7.5 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiia
6 ONIEKTpUYECKUI  TOK.  YCIOBUA  CYLIECTBOBAaHMUS
' ANEKTPUUECKOTO TOKA. MICTOUHMKHN MOCTOSIHHOTO TOKA
HeictBus ANEKTPUYECKOTO TOKa (TeruioBoe,
7.7 XMUMHUYECKOE, MArHUTHOE). OJIEKTPUYECKUH TOK B
JKUJKOCTAX U Ta3ax
-8 OnexTtpuueckas uenb. Cuia ToKa. OIJIEKTPUUYECKOE
' HaIpsHKeHUe
79 CormpoTuBieHne MIPOBOJIHUKA. VY nenbHoe
' CONPOTHUBIICHUE BEILLIECTBA
7.10 3akon Oma aJig y4acTKa Henu
[locnenoBarenbHOE M HapayiebHOE  COEIMHEHUE
7.11
MIPOBOAHUKOB
PaGora ¥ MOIIHOCTH AJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Joxoyins — Jlenua
13 DJeKTpUYecKrue e U TOTPEOUTENH SIEKTPHUUECKOM
. sHepruu B ObITy. KopoTkoe 3aMbikaHue
[TocrossHHbie MarHuThl. B3anmopeicTBUE NOCTOSHHBIX
7.14
MarHuToB
715 MaruutHoe mnone. MarautHoe mnoje 3eMiId U €ro
' 3Ha4YeHHe JUIS )KU3HU Ha 3emiie
16 OnbiT Dpcrena. MarHuTHOE MOJe 3AEKTPUYECKOTO TOKA.
. [IpumeHeHue PIEKTPOMarHUTOB B TEXHUKE
JlelicTBME€ MarHUTHOTO TMOJS HA TMPOBOJHUK C TOKOM.
17 DNEeKTpOoABUTATENb MOCTOSHHOrO Toka. Mcmonb3oBaHue
. ANIEKTPOJIBUraTeIel B TEXHUYECKUX YCTPOWCTBaxX M Ha
TpaHCHOpTe
7.18 Onbitel @apazned.  SBieHue  IEKTPOMAarHUTHON




nHaykuuu. [Ipasuno Jlenna

DneKTporeHepaTop. Crioco0b1 MOJTy4YEHUS
7.19 IIEKTPUUECKON SHEPIUU. DNEeKTpOCTaHIIMU Ha

BO300HOBJISIEMbIX UCTOYHHUKAX SHEPTUU

[TpakTuyeckue paboThI:

OnbIThl 0 HAOMIOAEHUIO JIEKTPU3ALUM TEJl UHIYKLIUEH

Y TIPU CONPUKOCHOBEHUHU.

HccnenoBanue JOEMCTBUS  DJIEKTPUYECKOrO IO Ha

IPOBOJIHUKY U JUIJIEKTPUKH.

COopka u mpoBepka pabOTBl BJIEKTPUYECKOH IIEeNH

MOCTOSTHHOTO TOKa.

M3mepeHue u peryaupoBaHue CUIIbI TOKA.

H3mepenue u peryanpoBaHne HAIIPSHKCHUSI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO Yepes3

PE3UCTOp, OT CONPOTHUBIICHUS PE3UCTOPA U HANPSHKEHHS

Ha pe3HcTopeE.

OnpbITHI, JIEMOHCTPUPYIOIINE 3aBUCHMOCTh

AIIEKTPUYECKOTO COTPOTUBIICHUS IPOBOJHHKA OT €ro
7.20 JUIMHBI, TUTOIA/IM TIONEPEYHOT0 CEYEeHUsl U MaTepHaa.

[IpoBepka mpaBWiia CIOKEHUS  HANPSHKEHUA  TIpU
MOCJIEZIOBATEIbHOM ~ COEAMHEHMH JIByX  PE3UCTOPOB.
[TpoBepka mpaBuia A CUIbl TOKA MPH HapajuleIbHOM
COCIMHEHUU  pe3ucTtopoB.  Ompenenenue  pabOTHI
ANIEKTPUYECKOTO  TOKa, HAYLIEr0 4Yepe3  pe3UcTop.
OmnpenenieHrie  MOIIHOCTH  3JIEKTPUYECKOTO  TOKa,
BbIJIENIIEMOM Ha pe3ucTope. VccrienoBanue 3aBUCUMOCTH
CHJIBI TOKa, WAYIIETO Yepe3 JIAMIIOUYKY, OT HaIPSHKECHHS
Ha Hell. Onpenenenne KIIJ[ HarpeBatens. MccnenoBanue
MarHUTHOTO B3aWMOJICHCTBHS TOCTOSTHHBIX MAarHUTOB.
HBy‘—ICHI/Ie MaramMTHOI'O IIOJIA IMMOCTOAHHBIX MAarHuTOB ITPU
ux oObenquHeHMM M paszzgeneHud. VccnenoBanue
JeMCTBUS AIIEKTPUYECKOTO TOKA Ha MATHUTHYIO CTPEIIKY.

OmnbITel,  JAEMOHCTPUPYIOIIME  3aBHCUMOCTb  CHJIBI




B3&HMOI[CI>1CTBH§I KaTylliKyu ¢ TOKOM M MarHvuTa OT CHJIbI
TOKAa MW HaIpaBJICHHUA TOKa B KaTyIIKE. I/ISY‘ICHI/IC

HeﬁCTBHH MAarduTHOrO IOJIs1 Ha IMPOBOAHHK C TOKOM.

KoucrpyupoBanue u U3Y4YCHHE paboThI
AJIEKTPOJIBUTATETIS. N3mepenue KIIJI
AJIEKTPOABUTaTENbHON YCTaHOBKH. OnbIThI o

HUCCICIOBAHUIO SBJICHHUA I-)HGKTpOMaFHI/ITHOﬁ WHAYKOWU:
HUCCICI0OBaHUC W3MCHEHHI 3HA4YCHUS H HaIpaBJICHUA

HHAYKIOUOHHOI'O TOKa

7.21

@dusnyeckue SBJICHUS B MPHUPOJAE: DICKTPUUECKHE

SBICHUS B  arMocepe,  IIEKTPHUUECTBO  JKUBBIX
OpraHU3MOB, MAarHUTHOE TOJie 3eMid, Ipeid MOoII0COoB,
POJIb MArHUTHOT'O TOJIS [JIs )KU3HU Ha 3emiie, MOJSIpHOe

CHUAHHUC

7.22

TexHuueckue yCTpPOHCTBA: 3JEKTPOCKOIN, aMIepMeTp,
BOJIbTMETP, PEOCTAT, CYETUUK DJIEKTPUUECKON SHEPruu,
IIEKTPOOCBETUTENBHBIE

npubOpbl,  HarpeBaTelIbHbIE

AIIEKTPONPUOOPHI (mpumepsl), JNIEKTPUYECKUE
IIPEJOXPAHUTENH, DIIEKTPOMAarHUT, JJIEKTPOJBUTATENb

MOCTOAHHOI'O TOKA, TCHEPATOP MOCTOAHHOI'O TOKA

9 KUIIACC
Kon
Konx snemenra [IpoBepsieMble 27IEMEHTHI COAEPKAHUS
pasznena
MEXAHUWYECKUE ABJIEHUA
Mexannueckoe  ABWKEHHME. MarepuanbHas — TOYKa.
51 Cucrema orcuéra
g 8.2 OTHOCUTEIBHOCTh MEXAaHUUYECKOTO JIBHKEHUS
8.3 PaBHOMEpPHOE NPSMOIIMHENHOE TBUKEHUE
#i#HParf##HepaBHOMEpHOE NIPSIMOJIMHENHOE JABHKEHHUE.
8.4 CpenHsis W MIHOBEHHas  CKOpPOCTb  Tela  IIpH

HCPAaBHOMCPHOM JIBUKCHUUN




VYckopenue. PaBHOyCKOpEeHHOE MPSMOJIMHENHOE

8.5
JIBIDKEHHE
8.6 HH#HPar#t#CBoboHOe nagenue. OnbiThl ["anmmmnes
#HiHParf##PaBHOMEpPHOE JIBUKEHUE 110 OKPYKHOCTH.
8.7 ITepuon m yacrora oOpamieHus. JIuHelHas W yriioBas
ckopocTH. LleHTpocTpeMUTENIbHOE YCKOPEHHE
8.8 [1epBbriit 3akon HproToHa
8.9 Bropoii 3akon Herotona
8.10 Tpertuit 3akon HeroToHa
8.11 H#HPar###] [pyHIMI Cyneprio3uliuy CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
213 H#HHPar##H#Cua TpeHMs: cujla TPEHUs CKOJIbKEHUS,
' CHJIa TPEHHS TTOKOS, IPYTHE BUIBI TPEHUS
814 #H#HPar#H##Cuna  TSDKECTM W 3aKOH ~ BCEMHMPHOIO
' TATOTEHUS. Y CKOPEHHE CBOOOAHOTO MaJCHUs
Heumxenne  tianer  Bokpyr — Comnma.  Ilepsas
513 KoCMMYecKasi CKopocTb. HeBecoMocTh U neperpy3ku
PaBHOBecue MarepuanbHO TOUKH. AGCOIIOTHO TBEPAOE
8.16 oo
#i#HPar###PaBHOBecue TBEPIOro Tena ¢ 3aKpENIEHHON
817 OCBIO BpanieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 WUmnynsc Tena. MIsmenenune ummnyinbcea. Mmmysbe cuibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 HiH#HPar###PeakTBHOE JIBHKEHHE
8.21 MexaHnunueckasi paboTa U MOIIIHOCTb
PabGora cun Tsxkectu, ympyroctd, TpeHus. CBs3b
822 SHEPIUu U paboThI
5 [ToreHumanbHass  3HEprust Tena, TMOAHATOrO  Hal
8.3 MTOBEPXHOCTHIO 3€MJIU
8.24 [ToTeHumanbHas YHEPTUS CKATOU NMPYKUHBI
5 #i#Par#Ht#Kunernueckass ~ sHeprua.  Teopema o
523 KUHETHYECKOW SHEPTUH
8.26 HHHHPar###3aKkoH cOXpaHEeHHs] MEXaHUYECKOW DHEPTUN




8.27

[TpakTrueckue pabOTHI:

OrmpezenieHne CpeHE CKOPOCTH CKOJIbKEHUsI Opycka
WIK JBIDKEHUS NIapuKa [0 HAKJIOHHOM IIOCKOCTH.
OmnpezneneHne yCKOpPEHUs Tella MPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TIIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITIyTH OT BpPEMEHHU IPH
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HayalbHON CKOPOCTH.
[IpoBepka THIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUH 0e3 HayallbHOM CKOpPOCTHU IMYTH OTHOCATCS
KaKk psA HEYETHBIX 4YHCEI, TO COOTBETCTBYIOIIHUE
MPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUST CKOJIBKEHHS
OT CWIbl HOpManbHOro JnaBieHus. OnpeneneHue
kodpdunuenTa TpeHHus CKonbxkeHus. OmnpeneneHue
*KEcTKocTU mpykuHbl. OmnpeneneHue padOTHl  CUIIBI
TPEHUST TPU PABHOMEPHOM JBIDKEHHH Tela 110
TOPU30HTANBHONW MOBepXHOCTH. OmpezneneHue padOTHI
CHJIBI  YNPYroCTH  TpU  MoaAbEME  Tpy3a  C
UCIIOJIb30BAHUEM  HEMOABM)KHOTO M IOJBHKHOTO

0JIOKOB

8.28

du3nuecKkue SIBICHUSI B IprUpoAC: MPUIIUBEI U OTJIUMBEIL,
JABMKCHUC IIJIAHCT ConaeyHoMn CHUCTCMBbI, PCAKTUBHOC

JABVIKCHUEC )XUBBIX OPraHU3MOB

8.29

TexHuyeckne  yCTpOMCTBA:  CHUJOMETP,  AATYUKHU

MMOJIOKCHHS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHUWYECKUE KOJIEBAHUA 11 BOJIHBI

KonebarenbHoe nBuxkeHne. OCHOBHbIE XapaKTEPUCTHKHI

> Koje0aHui: Mepro/I, 4acToTa, aMILTUTyda
"’ MaremaTnueckuii u MIPYKUHHBIN MAasITHUKH.
' [IpeBparieHue sHEPrun Npu KoaeOaTeTbHOM JABIKEHUH
93 3aryxawmue kojebaHus. BBIHYXIeHHbIE KOIIeOaHUSI.
' Pesonanc
Mexaandeckue BOJIHBI. CBOMCTBA MEXaHUUECKHUX BOJIH.
94 IIpononbHBIE M TIONIEpEYHBbIE BOJIHBL. JlJIMHA BOJIHBI U

CKOPOCTB €€ pacrnpocTpaHeHUsl. MeXaHU4eCKre BOJIHBI B




TBEPIIOM TeJle, CEHCMUYECKHUE BOJTHBI

9.5 3ByK. ['poMKOCTh M BbICOTa 3BYKa. OTpa)keHHE 3ByKa

9.6 Wudpas3Byk u yabTpa3Byk
[TpakTuyeckue paboTHI:
Ompenenenre 4acToTbl M Hepuoja  KojeOaHuit
MaTEMaTUYECKOT0 MasiTHUKA.
Ompenenende 4acToTbl M IHepuoja  KojeOaHuit
MPY>KUHHOTO MasiTHUKA

97 HccnenoBanne 3aBUCUMOCTH Tiepuoia  KoJjeOaHui

' [OJIBEIIEHHOTO K HWUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH Tepuoia  KoJjeOaHui
IPYKUHHOIO MasiTHUKAa OT Macchl rpysa. IIpoBepka
HE3aBHCHUMOCTH nepuojaa KojeOaHuit rpysa,
[IOJIBEIIEHHOTO0 K HUTHU, OT Macchl Ipy3a U JKECTKOCTU
npyXuHbl. M3Mepenue yckopeHusi CBOOOIHOTO MaICHHS
@dusnyecKkue SIBJICHUS B MPUPOJE: BOCIPUSITHE 3BYKOB

9.8 JKUBOTHBIMH, 3E€MJICTPSCEHUE, CEMCMHUYECKHUE BOJHBI,
IlyHAMH, 9XO

5.9 TexHuuyeckne yCTpOWCTBAa: 3XOJOT, MCIOJIb30BAaHUE

yIIBTPa3ByKa B OBITY U TEXHHUKE

10

SJIEKTPOMAT'HUTHOE ITOJIE Y QJIEKTPOMAT'HUTHBIE BOJIHbI

QHCKTpOMaFHI/ITHOG ImoJIc. 9J'ICKTpOMal"HI/ITHHe BOJIHBI.

101 CaolicTBa 3JI€KTPOMarHUTHBIX BOJIH

10.2 [kana 3€KTPOMarHUTHBIX BOJTH

103 OnexkTpoMarHuTHas npupona ceera. CKOpOCTb CBeTa.

' BosHOBEIE CBOIICTBA CBETA

[IpakTuyeckue paboThI:

10.4 N3yueHnne CBOMCTB  DJIEKTPOMArHUTHBIX  BOJH  C
TTOMOIIIbI0 MOOHMIIBHOTO TenedoHa
dusnyeckue SABIEHUS B Tpupone: OHOIOrHYecKoe

10.5 JIeICTBHE BHJIMIMOTO, yIIBTPadUOIETOBOrO "
PEHTT€HOBCKOTO U3Ty4E€HUI

10.6 TexHnyeckue yCTpOMCTBA: HCIIOJIB30BAHUE

QJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBSI3U




11

CBETOBbBIE ABJIEHUA

11.1

.Hy‘lCBaﬂ MOJACIb CBETA. Wcrounukm cBeta

11.2 [IpsiMonuHETHOE pacpoOCTpaHEHUE CBETA
13 Otpaxxenue ceta. [liockoe 3epkano. 3aKOH OTpaKeHUs
' CcBeTa
114 [Ipenomnenue cBera. 3aKOH MPEJIOMJICHHUS CBETa.
' [TosiHOE BHYTpEHHEE OTPaKEHUE CBETA
11.5 JIunza. Xop jtyyel B TuH3e
116 OnTuueckas cuctema ¢oroanmnapara, MUKPOCKONa U
' TeJecKona
7 ['ma3 xak onTuyeckass cucreMa. biaM3opykoctb U
' JAIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B criekTp. OmnbiTel HptoTOHA.
' CrnosxeHue cieKTpajbHBIX 11BeTOB. Jlucnepcus ceera
[TpakTrueckue pabOThI:
#H##Par###cciienoBanue 3aBUCUMOCTH yria
OTpaXEHMsI CBETOBOTO JIy4ya OT yrJja MaJeHusl.
#Hi#HPar#t#l3yueHne  XapakTepUCTUK  HM300pa)KeHUs
IpeaMeTa B INIOCKOM 3epKalle.
H#H#HPar##lccnienoBanne 3aBUCUMOCTH yria
MIPEJIOMJIEHUSI CBETOBOT'O JIy4a OT yIrjia NaJeHUs Ha
19 IPaHUIIE «BO3AYX — CTEKIIO».
' #HPart## lonyyenne  M300pakeHUH C  TIOMOIIBIO
coOuparoIien JUH3BL.
#HPar###Onpenenenue  (OKYCHOTO  pacCTOSHUA U
ONTUYECKOH CHiIbI cCOOMparoIeil TMH3BI.
HHHPar###ONBITEL TI0 pa3lIOKEHUI0 OEJIoro CBeTa B
CIIEKTP.
HHHPar###ONBITEL 0 BOCIPUSATHIO IIBETa IMPEIMETOB
IpU UX HAOJIIOJAEHUN Yepe3 1IBETOBbIE (QUIbTPHI
dusznyeckue sBICHUS B mpupoje: 3atMeHus CoiaHua u
11.10 JlyHbl, IIBE€TA TEN, ONTHYECKHE SBIEHUS B arMmocdepe
(uBet HeOa, pedpakiiys, paayra, MUPax)
11.11 TexHuueckue YCTpOMCTBa: OUKH, MIEPUCKOII,




¢doToanmnapar, ONTUYECKHE CBETOBObI

12

KBAHTOBBIE SABJIEHUA
> OmnbiTel Pe3epdopna u mnaHeTapHas MoOJeNb aToMa.
' Mogens atroma bopa
129 Hcnyckanue M TMOIJIOLIEHHE cBeTa aToMOM. KBaHTBHI.
' JInHelyaTeie CIIEKTPBI
123 PagnoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3ITydeHUs
14 Crpoenune aromHoro szapa. HykioHHas  Mojenb
' aTOMHOTrO sapa. M3orons!
s PannoaktuBHble npespamenus. Ilepuon mosypacnana
' aTOMHBIX SJIEp
16 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsiI0BOrO U
' MacCcOBOT'0 YHCEIl
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
1.8 Peakiuu cunTtesa u nenenus saep. VMICTOUHUKU SHEPruu
' CounHna u 3BE37
129 Snepnast sHepreruka. JleficTBue  pagMOAKTHUBHBIX
' M3JTyYEHUI Ha KUBbIE OpPraHU3Mbl
[TpakTrueckue pabOTHI:
HaGmioneHne CIUIOIIHBIX W JIMHEWYaThIX CIIEKTPOB
12,10 U3ITyYEeHHUS.
HccnenoBanue TPEKOB: U3MEPEHNUE DHEPIMM YaCTHUIIBI
10 TOPMO3HOMY ITyTH (TI0 (hoTOrpadusim).
W3mepeHue panoakTUBHOTO (poHa
@dusnyeckue SABIECHUS B IPUPOAC: ECTECTBEHHBIN
pasvoOaKTUBHBII ¢oH, KOCMHUYECKHE Ty4H,
12.11 PaAMOAKTUBHOE H3JIyYEHUE IPUPOJHBIX MUHEPAJIOB,
JENCTBUE DPAJUOAKTUBHBIX H3JIyYeHUH Ha OpraHu3M
YeJoBeKa
e TexHnueckne yCTpOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,Z[yaJ'IBHHﬁ AO3UMETDP, KaMepa Bunscona




MPOBEPSIEMBIE HA OI'D ITO ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOI OGBPA30BATEJIBHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIIETI'O OBPA30BAHUSA

Kon
NMpoBepPsIEeMOro
TpedOBaHUs

IIpoBepsiemble TpeOOBaHMS K MPEAMETHBIM pe3yJibTaTam
0a30BOr0 yPOBHSI 0CBOEHHSI OCHOBHOI 00pa30oBaTe/ibLHOI
NMPOrpaMMbl OCHOBHOT'0 00111ero o0pa3oBanusi Ha ocHoBe PI'OC

[lonumanue pomu  GU3UKK B  HAYYHOH  KapTUHE  MUPA;
c(OPMHPOBAHHOCTH 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHON CBSI3U
U TI03HABAEMOCTH SIBJICHUM MPUPOIABI, O POJU DSKCIEPUMEHTA B
¢usuke, o cucremooOpasyroumed poiu (QU3MKM B Pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHMKHM U TEXHOJIOTUH, 00 3SBOIIOLUU
(Gu3nYecKUx 3HAHUM U UX POJM B IIEJOCTHON €CTeCTBEHHOHAYYHOH
KapTUHE MHUpPA, O BKJIAJE POCCUHCKUX U 3apyOexHBIX YUEHBIX-
(GU3MKOB B Pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYXKAIOLIETO

MuUpa, pa3BUTHUC TCXHUKH U TEXHOJIOTHI

3HaHUs O BUJAX MaTepuu (BEIIECTBO M IIOJE), O JBM)KEHUH KakK
Croco0e CyI1ecTBOBaHUSI MaTEPUH, 00 aTOMHO-MOJIEKYJIIPHON TEOpUU
CTPOCHHS BEUIECTBA, O (U3MUECKON CYIIHOCTH SBJICHHH HPUPOJIBI
(MexaHqucxnx, TCIIJIOBBIX, OJJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3anyaTh sIBJICHUS 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC q)HSI/I‘IeCKOe SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3HMUECKUX SBICHUMN
B OKpyXaromeM MHPEC, BbIACIIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKN)

Bnagenue ocHOBaMM MOHSTHUWHOIO ammapara M CHMBOJUYECKOTO
s3pIKa (PU3UKH U KCIIOJIb30BAHHUE WX JJISl PElIeHHUs Y4eOHBIX 3a/1ad;
yMEHUE XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UUYECKHE SBJICHHUS U

MIPOLECChI, UCTIOJIb3YA (I)YH,I[aMeHTaJ'ILHLIC 1 SMIIMPHUYCCKUC 3aKOHBI

YMeHue onuchBaTh HU3YYCHHBIC CBOICTBA TEII U (I)I/I3I/I‘ICCKI/IC SIBJICHUA,

HCTIONB3YS GU3UYECKUE BEITMYUHBI

Bnagenue ocHOBaMHM METOJOB HAy4YHOrO TMO3HAHHS C YYETOM
COONIOICHHSI TIPaBWJI O€30MacHOTO Tpyjaa: HaONoJeHue (PU3NIECKUX
SIBJICHUU:

YMCHHUE CaMOCTOSATCIBbHO COGI/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa o0OpymOBaHUS MO WHCTPYKLWHU, OMUCHIBATH XOJI
OTIBITA U 3aIUCHIBATH €0 PE3yJIbTAThI, ((OPMYIHPOBATH BHIBOKI;
MIPOBEJICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUN (PU3HUECKUX BEIUYUH:
yMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOATEIFHO  COOHMpaTh
SKCIIEPUMEHTAIIBHYKD ~ YCTAHOBKY TI0 HMHCTPYKLUHWH, BBIYHCIATH
3HAUEHHUE BEJIMYMHBI M aHAIU3UPOBATH IOJYyUYEHHBIE PE3YJIbTAaThI C
y4€TOM 3a/IaHHOM MTOIPEUIHOCTH PE3yJIbTaTOB U3MEPEHUN;
IIPOBEICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  MCCIIEIOBAHUMN;
CaMOCTOSITENIFHO ~ COOMpaTh  AKCIEPUMEHTAIbHYIO  YCTaHOBKY U
IIPOBOJUTh  HCCIEIOBAaHME IO  MHCTPYKLIMH,  IPEACTABIATDH
MOJIy4E€HHBIE 3aBUCHUMOCTH (PU3NYECKUX BEIMYMH B BUAE TaOIUIl U
rpaUKoOB, yUUTHIBATh MIOTPEIIHOCTH, JI€JIaTh BBIBOJIBI I10 PE3yJIbTaTaM

HCCIICAOBAaHUA

[lonnmanue  XapakTepHBIX  CBOWCTB  (pu3Mueckux  Mojeneit
(MaTepuanbHasi TOYKa, aOCONIOTHO TBEPIOE TENO, MOJEIN CTPOCHUS
ra3oB, JKHJIKOCTEH W TBEPABIX TeJ, IJIAaHETapHAas MOJENIb aroma,
HYKJIOHHAas MOJIeJIb aTOMHOTO Sipa) U YMEHHE MPUMEHSITh UX IS

00BsACHEHUS (1)I/I3I/I‘IGCKI/IX IIponeccoB

YMeHue oOBACHATH (PU3MUECKUE NPOLIECChl U CBOMCTBA Tel, B TOM
yyclie M B KOHTEKCTE CHUTyalMil MpakTHKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBJIATh IPUUNHHO-CIIEACTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha U3yUEHHbIE CBOMCTBA (PU3MUECKUX

HBHCHHﬁ, (I)I/I3I/I‘ICCKI/IC 3aKOHBbI, 3dKOHOMECPHOCTHU U MOJCIIN

YMmeHue pemaTth pacu€THbele 3a1aud (Ha 0aze 2 — 3 ypaBHEHHI),
UCIONIb3Ysl 3aKOHBl U (QOpPMYJIbl, CBSI3bIBAIOIIME (PU3NUYECKUE
BEJIMYUHBI, B YAaCTHOCTH, 3allUCBIBATH KPATKOE YCJIOBHME 3aJayH,
BBISIBJISITH HEJOCTAIOLIUE JaHHBbIE, BBIOMPATH 3aKOHBI U (OPMYJIBL,
HeoO0XoAUMBIe Ui €€ PelIeHUs, UCIOIb30BaTh CIPAaBOYHbIE JAHHBIE,
MPOBOJUTH pPac4YE€Tbl M OLEHUBATH PEATMCTUYHOCTH ITOJYYEHHOTO
3Ha4YeHUsl (pU3MUYECKON BEIMUYUHBI; YMEHHUE OINpPENeNsiTh Pa3MEepHOCTb

(u3nuecKoil BeMYMHBI, TOTYYEHHON IPU PEIICHUH 3a0a4l

YMeHHe XapakTepu30oBaTh IIPUHLMUIBI  JCUCTBUS  TEXHUYECKUX
YCTPOICTB, B TOM YHUCIE OBITOBBIX HPHUOOPOB, U TMPOMBIIIEHHBIX
TEXHOJIOTUYECKUX IPOLIECCOB [0 UX OMUCAHUIO, UCIIOJIb3Ys 3HAHUS O

CBOMCTBax (U3MUECKUX SBJICHHH ¥ HEOOXOAUMBbIE (PHU3NIECKUE




3aKOHOMCPHOCTHU

10

YMeHHe HCHONb30BaTh 3HAaHHUA O (U3MYECKUX SBICHHUAX B
MOBCEHEBHON KHM3HM s obOecneueHHs OE30MAacCHOCTH  IpU
oOpamieHMn ¢ OBITOBBIMH ~ NPHOOpPaMH M TEXHUYECKUMH
YCTPOMCTBAMH, COXPAaHEHHUS 3JI0pOBbS M  COOJIOJEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpY’KAIOIIeH cpele; MOHUMAaHHUE
HEOOXOUMOCTH MPUMEHEHHS JOCTHKEHUH (PHU3UKH U TEXHOJIOTHH

IJI paliliOHAJIbHOI'O ITPUPOIOITI0IB30BAHUS

11

OneIT TOMCKa, MpeoOpa3oBaHUs U MPEACTABICHUS HHPOPMAIUH
(U3MYECKOTO CONEpKaHUS C WCIOJIB30BAaHUEM WH(POPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHI; YMEHUE OLICHUBATh JOCTOBEPHOCTh
MOJIyYCHHON WHGOpMAIMd HAa OCHOBE HWMEIOIIUXCS 3HAHUH U
JOTNOJHUTEIbHBIX ~ MCTOYHUKOB, YMEHHME  HCIOJIb30BaTh  IpHU
BBITIOJIHEHUHM YYE€OHBIX 3aIaHUi HAay4YHO-TIOMYJISAPHYIO JIUTEPATypy
(bU3MUECKOTO CO/AepKaHMsI, CIPABOYHBIE MaTEpHalbl, PECypChl CETH
WNurteprer; BrnaacHue 0a30BBIMH  HAaBBIKAMH  MPEOOPa30BAHMS
uH(OpMallUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYIYyI; YMEHHUE
CO3/1aBaTh COOCTBCHHBIC NHCHMCHHBIC W YCTHBIC COOOIIEHUS Ha

OCHOBC I/IH(i)OpMaI_II/II/I U3 HCCKOJBKHMX MCTOYHUKOB




IHHEPEYEHDb 9JIEMEHTOB COJAEPKAHMUS, ITIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii d1eMeHT colepKAHUS
1 MEXAHUWYECKUE ABJIEHUA
. Mexannyeckoe  JBIKeHHe. MarepuanpHas — Touka. Cucrema  orcuéra.
' OTHOCUTEIBHOCTD JIBUKCHUS
PaBHOMepHOE 1 HepaBHOMEpHOE JBUKeHne. Cpeanss ckopocts. Dopmyna st
1.2 BBIUMCIICHUS CpeIHEH cKopocTu: Vv = S/t
PaBHOMEpHOE MpPSIMOJMHEHHOE JIBH)KEHHE. 3aBHCUMOCTh KOOPIMHATHI TEa OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O MPSIMOJTMHEHHOTO JIBHKCHHUS:
13 X(f) =x, +ut
I'padukn 3aBUCHMOCTH OT BPEMEHH Ui HPOCKIUU CKOPOCTH, IMPOSKIHH
NepeMelIeHNs, MYyTH, KOOPAMHATHI MPU PAaBHOMEPHOM TPSMOJMHEHHOM
JBHKESHUN
3aBUCHMOCTh KOOPAMHATHI Tela OT BPEMEHH B CIy4ae PaBHOYCKOPEHHOTO
NPSMOJIMHEHHOTO JIBIKCHUS:
2
S(D) =1, *f+ay* ;
2
@®opmynbl Ui TPOEKIUHU TEPEMEIICHUs, MPOCKIMA CKOPOCTH M IMPOCKIIHU
YCKOPEHHsI [TPU PAaBHOYCKOPSHHOM TPSMOIMHEHHOM JIBUKCHUH:
FE
1.4 s, (D =u,, -t+a, i
U.\'(’f) =Upy T4, I,
a,(f)=canst,
Uh.: = U;_l.: =2a,s,
I'padukn 3aBUCMMOCTH OT BpEMEHH JUISl TPOEKIMH YCKOPEHUsS, MPOCKIIHU
CKOPOCTH, TIPOCKIMH IEPEMEUICHUsl, KOOPAWHATHI IPH PaBHOYCKOPEHHOM
PSMOJTMHEHHOM JIBHXKCHUU
CBobomHoe manenue. @opMyITbl, OMUCHIBAIOIIAE CBOOOJHOE IMAJicHUE Teja IO
1.5 BEpTHKAIU (JIBM)KEHHE Tella BHU3 WM BBEPX OTHOCHUTEIHHO TOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BpeMEHHM sl TPOEKLUHU YCKOPEHUs,




MPOCKIIMA CKOPOCTH W KOOPJAMHATHI TPU CBOOOJHOM TMAJICHUU TeJla TI0

BEPTUKAIIU

CkopocTh paBHOMEPHOI'O JIBUJKEHHUS Teja I0 OKpyKHocTH. HampaBienue
CKOPOCTH.

@opmyiia s BBIYMCICHHUS CKOPOCTU YEPE3 PAAUyC OKPYKHOCTH U IEPUOL

oOpareHus:
2mR
=
T

LlenTpocTpemutenbHOoe — ycKopeHue. HampaBieHue — IEHTPOCTPEMHTEIILHOTO

yckopeHusi. @opmyJia 71l BBIYMCICHHUS YCKOPEHUS:

1.6
2
P L
xR
®opmyiia, cBs3bIBaIOLIAsl IEPUOJL U YaCTOTY OOpaILeHUs:
1
V= —
f
Macca. IInotHocTs BemectBa. @opmyJia A BBIYUCIECHUS IIOTHOCTH:
_m
1.7 vV
1.8 Cuna — BexkTopHas ¢usznueckas BeanurnHa. CiIoxkeHue cui
1.9 SBnenue unepuu. Ilepssiii 3akoH Hetotona
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHIIBL, AEUCTBYIOLIEH Ha
TENO
B3anmopeiicteue ten. Tperuit 3akon HeroToHa:
1.11 i P _P:l—}E
L1 Tpenue nokost 1 TpeHue cKobxeHus. GopMyiia JIJ1s1 BBIUMCICHUSI MOJTYJISL CHJIBI

TPCHUSA CKOJILKCHUA:




F=u-N

1.13

Hedbopmanust Ttena. Ynpyrue w Heynpyrue aegopmanuu. 3aKOH YIPYrou

nedpopmanuu (3axoH ['yka):

F=k-Al

1.14

BC€MI/IpHOC TATOTEHUE. 3aKOH BCECMHUPHOI'O TATOTCHUS:

My -
F = G = L—_“
R L
Cuia TsSDKeCTH. yCKOpeHI/Ie CBO6OI[HOFO naacHus.
dopmyia ISt BRIYUCIICHUS CHITBI TSHKECTH BOJIHM3H MmoBepxHoCcTH 3emin: F = mg.
J_IBI/DKCHI/Ie IUIaHET BOKPYT COHHHa. HepBa;I KOCMHUUYCCKAA CKOPOCTD.

HesecomocTs u nieperpysku

1.15

Wmnynbce Tena — BeKTopHast pusnyeckasi BEIMYHHA.
p=mo

Nmnynse cucremsl Ten. M3Menenne ummyJibea. Mmmynbse cubl

1.16

3aKkoH COXpaHCHUA UMITYJIbCa JJId SaMKHYTOﬁ CHUCTCMBI TCII:
D=+, U, =const

PeakTuBHOE ABMKEHUE

1.17

Mexanunueckas padota. @opmyia 17151 BBIYUCIECHUS PaOOThI CHIIBL:

A=Fsooscr

Mexannuyeckast MOIIIHOCTh:

1.18

Kunernueckas u MNOTCHIUAJIbHAA DHCPIUA. GDopMyﬂa JJI1 BBIYUCIICHU A

KUHETUYECKON YHEPTUU:

H!UE
Ey=—

Teopema o kuHeTHUECKON SHEprun. Popmya I BBIYMCICHHS TOTEHINAIBHON




OHEPIHUH TCJIa, IOJHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanndeckas OHEPIus:

E=E;+E p
119 3aKOH COXpAaHEHUSI MEXaHUYECKOU sHeprun. @opMyiia it 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBUE CWII TpeHus: £ = const.
[IpeBpanieHne MEXaHMUECKOW SHEPTUU MPU HATTMYUU CUIIbI TPEHUS.
[IpocTeie MeXaHU3MBI. «30J0TO€ IPABUIIO» MEXAHUKHU.
Poruar. Momenrt cunbl: M - Fl.
VYcioBue paBHOBECHS pblyara:
M+M, +..=0
1.20
[TogBuxubIi 1 HeOABMXKHBIN Os10kH. KITJI mpocThix MeXaHU3MOB,
n= Aﬂ{m:ama
A-aarl:aqen:maﬂ
JlaBiieHue TBEPAOTO TENA.
@opMya 11 BBIYMCIICHHS 1aBJICHUS TBEPIOTO Tea:
_F
=g
121 HaBnenue raza. ATMocepHOe JaBieHHUE.
' I'mppocTaTnyeckoe 1aBlIeHUE BHYTPU KUIKOCTH.
dopMyia Juist BBIYUCIICHUS 1aBJICHHS BHYTPH JKHJIKOCTH:
P=pgh+D,
1.22 3axoH [lackans. I'mapaBnudeckuii npece
3akoH Apxumena. Dopmyna Ui ONPENCNICHUS BBITAJKUBAIOMICH CHIIBI,
JEUCTBYIOLIEH Ha TEJO, IOTPYKEHHOE B KUIAKOCTD WIH ra3:
1.23

Fap =P8V

VYcaoBue miapanus Teia. [lnapanue CYZA0B 1 BO3JYXOILJIaBaHUC




1.24

Mexannueckue KojeOaHus. AMIUIMTYAa, TEpUOI M YacToTa KoJjeOaHUH.

®opmyiia, CBA3BIBAIOLIAS YACTOTY M IEPUOJ KOJIECOAHUI:

Vi=s
T

1.25

MareMaTtnueckuii M NpPYKUHHBIM MasTHUKU. [IpeBpaiienue sHepruu npu

KoJyie0aTeIbHOM JBHXXCHUU

1.26

3aryxatomue kojiebanus. Beinyxnennple konebanus. Pesonanc

1.27

MexaHU4decKkrue BOJIHBI. HpO,Z[OJ'II)HBIe 1 IIOIICPCYHBIC BOJIHEI. IIJ'II/IHa BOJIHBI H

CKOPOCTb PaclpOCTPAHCHUS BOJIHBI:

Lh=v-T

1.28

3By1(. FPOMKOCTB U BbICOTA 3BYKaA. OTpa)KeHI/IC SBYKOBOﬁ BOJIHBI Ha I'paHULC

nByx cpen. MH(dpa3Byk u yIpTpa3zByk

1.29

IIpakmuueckue pabomoi

W3mepenue cpenHed IUIOTHOCTH BELIECTBA; apXMMENOBOM CHIIBL, KECTKOCTHU
IpPYXUHBI, K03(duimenTa TpeHus CKOJIbKEHHs; padOThl CHUJIbI TPEHUS, CHIIBI
YIPYTOCTH; CPEeTHEH CKOPOCTH JABIKEHHsI OpyCKa MO0 HAKJIOHHOH IUIOCKOCTH;
yCKOpeHus: Opycka Ipu JBM)KEHHUM IO HAKJIOHHOW IUIOCKOCTH; YacTOThl U
nepuosa Kone0aHWi MaTeMaTH4eCKOro MAasTHHKA, YacTOThI M TepHojJa
Kosle0aHUH MPY>KMHHOTO MasiTHUKA; MOMEHTa CHJIbI, JEHCTBYIOIIErO Ha pblyar;
paboThl CWJIBI YNPYTOCTH HpHU MOABEME TIpy3a C MOMOUIbIO HEMOJBUKHOIO
6110Ka; pabOThI CUJIBI YIIPYTOCTH MPU MOIbEME TPy3a € MOMOIIBIO MOABHKHOTO
O10Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEJOBOH CHIIBI OT 00BEMa MOTpYyX EHHOM
YacTH TeJIa ¥ OT IJIOTHOCTHU KUAKOCTH; HE3aBUCUMOCTH BBITAJIKHBAIOLIEH CHUIIBI
OT MAacChl TeNa; CUJIbI TPEHUS CKOJIbKEHUSA OT CHJIBI HOPMAIIBHOTO JaBICHUS U OT
pola MOBEPXHOCTH; CUJIBI YIPYTOCTH, BOSHUKAIOLICH B IPYKUHE, OT CTEIEHU
nedopmaluu MpyKUHBI, YCKOPEHUsT OpyCcKa OT yrijla HakJIOHa HAMpaBIISIONICH;
nepuoia (4acToThl) KOJIeOaHU HUTSHOTO MasATHUKA OT JJIMHBI HUTH; MepHoja
KoJje0aHui TMPYKUHHOTO MasiTHUKAa OT MAaccChl Tpy3a U KECTKOCTH MPYKHUHBI;
HCCIIeIOBAaHNE HE3aBUCHUMOCTH TNepuojia KojeOaHH HUTSHOTO MasiTHHKAa OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHS pblyara

1.30

Qu3uueckue AGNeHUs 6 HNpupode. TIPUMEPHl JBIKEHUS C Pa3IMYHBIMU
CKOPOCTSIMM B KMBOW W HEKUBOW MPUPOJIE, NEUCTBUE CUJIBI TPEHUS B IPUPOJE U

TCXHUKEC, IIPUWJIMBBI W OTJIUBLBI, JABUKXCHHUC IUIAHCT ConHeuyHoOH CUCTCMBI,




pPEaKTUBHOE IBW)KCHHME JKUBBIX OPIaHU3MOB, PbIYard B TEJIE YEIOBEKA, BIUSHUE
aTMOC(EepHOTO JaBJICHUS Ha XUBOW OpraHH3M, IUIaBaHHE PHIO, BOCIPUATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicmMuueckue BOJIHBI, IyHaMH, 3X0O

Texnuueckue yCWlpOZZCWZBG.' CIIMAOMETP, OATUHUKH IIO0JIOKCHHUSA, PACCTOSAHHA U
YCKOpPCHUA, IAUHAMOMCTpP, IMOAIIWIIHUKHU, PAKEThI, pbl4yar, HOHBI/I)KHHﬁ n

Hel'IOI[BI/I}KHHﬁ 6J'IOKI/I, HAaKJIOHHas IINIOCKOCTb, IPOCTBIE MCXAaHU3MEI B 6I)ITy,

13l COOOIIAIONTUECS COCY/BI, YCTPOMCTBO BOJOIMPOBOA, THUIAPABIMYECCKHUI TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp, 3XOJIOT,
WCIOJIb30BAaHUE yIIbTPa3BYKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHM
OCHOBHBIE  TIOJOXKEHUS  MOJEKYJSIPHO-KMHETHUECKOM  TEOpUH  CTPOCHUs

2.1 BemiecTBa. Mojenu TBEPAOTO, KUIAKOTO M ra3000pa3HOr0 COCTOSIHUI BEIIECTBA.
Kpucrammaeckue u amopdHbie Tena

5y JBuwxenne yactui BemiecTBa. CBs3b CKOPOCTH  JBMIKEHHUS YacTHI[ C

' TeMreparypoit. bpoynosckoe aBmkenue, nuddysus

2.3 CmauuBaHue U KaWJUISIPHBIC SIBJICHUS

24 TemnoBoe paciiupeHue u cxaThe

2.5 TemoBoe paBHOBECHE

6 Buaytpennss sueprus. PaGota u Temonepenaya Kak CHOCOObI HM3MEHEHHUS

' BHYTPEHHEHN SHEPrUU

2.7 Buapl Tenonepenaun: TEmIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYEHUE
HarpeBanne wu oxnaxaenue T1en. KoaumdecTBO — TemnnoTel. Y aenbHas
TEIUIOEMKOCTb:

2.8

O=cm(r,—t,)
3aKOH COXpaHEHUsl SHEPrUU B TEIUIOBBIX IpolLeccax. YpPaBHEHHUE TEIJIOBOTO
OanaHca:

2.9 Ql ‘!'Qg e i
Ucnapenne u xonzaeHcamnusi. VM3MeHeHuE BHYTpEHHEH SHEpPrHMM B Ipolecce

510 WcmapeHuss W KoHAeHcauuu. KumneHue KUAKOCTH. YenbHas TeIioTa

' napoobpazoBanus: L = Q/m

2.11 BrnaxHocTs Bo3myxa




[InaBnenne wu kpucraumszanusg. V3MeHeHHe BHYTPEHHEW DSHEPruu IpH

IUIAaBJICHUU U KpUCTAJIJIM3alluU. YV aenbHas TEII0Ta MIaBICHHS:

2.12 = )
=
m
BuyTpeHHss1 sHeprus cropanusi TOIUIMBaA. Y Ae/IbHAs TEIIOTa CrOpaHusl TOIUIMBA!
2.13 q=0/m
2.14 [Tpunumns! padots! TemnoBbix asurareneil. KITJ[ reroBoro apurarens
IIpakmuueckue pabomoi
N3mepenue yaenbHON TEMIOEMKOCTH METAJUIMUECKOTO IWJIMHIPA; KOJIMYECTBa
TEIUIOThI, IOJIy4EHHOTO BOJOM KOMHATHOM TemmepaTypbl (DUKCUPOBAHHON
Maccpl, B KOTOPYIO OIyLUIEH HarpeTrbli LWIMHIAP; KOJIMYECTBA TEIUIOTHI,
2.15 OTJAHHOTO HAarpeThiM LWJIMHAPOM, IOCJIE ONYCKAaHUS €ro B BOJY KOMHATHOM
TEMIIEPATYpPbl; OTHOCHUTEIBHOW BJIAXKHOCTH BO3JyXa; YICIBHOH TEIUIOTHI
IaBieHus Jspaa. HMccnenoBaHue M3MEHEHMsI TeMIEpaTypbl BOABI  IpU
pa3UYHBIX YCJIOBUSAX; SIBJIEHUS TEIUNIOOOMEHA IpPU CMEIIMBAaHUM XOJIOAHOM M
ropsiuei Bo/bl; IpoLiecca UCIapeHUs
Quszuueckue a61eHUs 6 npupooe: NOBEPXHOCTHOE HATSKEHHE U KallUJUIIPHBIC
2.16 SBJICHUS B INIPUPOJE, KPUCTAJLIBl B Npupoje, ndinydeHue ConHIa, 3aMep3aHue
BOJI0OEMOB, MOPCKHE OpHU3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEsl, CHera
Texnuueckue ycmpoticmea.: KalWUIAPbI, IPUMEPBI UCIOIb30BAHUS KPHCTAIIOB,
517 XKHUJKOCTHBIM TEPMOMETp, JATYUK TEMIEPATYPbI, TEPMOC, CUCTEMA OTOIUICHHUS
' JIOMOB, TUTPOMETPBI, TICUXPOMETP, MapoBasi TypOMHA, JBUTATEIb BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 OnexTpuszanus Tei. J[Ba Buga dJI€KTPUUECKUX 3apsiIOB
32 B3anmopeiicTre 3apskeHHBIX Tenl. 3akoH KyrnoHa
3.3 3aKOH COXpaHEHMs DIEKTPUUECKOTO 3apsaa
14 Onextpuueckoe mnone. Hanpspk€HHoCTh  AnekTpuueckoro mnois. IlpuHnun
' CYTIEPIO3HUIINH IEKTPUUECKUX IoJIel (Ha KaUeCTBEHHOM YPOBHE)
15 Hocurtenu »snexktpuueckux 3apsaoB. JleHCTBHE 53JEKTPUYECKOro TMOJIsL  Ha
' aNeKTpuyecKkue 3apsiabl. [[pOBOJHUKY U AMAIEKTPUKU
3.6 ITocTosiHHBIN AneKTpuYecKuil TOK. [leficTBus anekTpuueckoro Toka. Cua Toka.




Hanpsoxenne.
I=q/t, U=A/4q

9J'I€KTpI/I‘l€CKOC COIIPOTUBJICHUC. YI[CJ'II)HOC SJICKTPHUYECKOC COIIPOTHUBIICHHUE!:

3.7 R =pl/S
28 3akon OMa 1t yyacTka aiekrtpudeckoi nenu: [ = U/R
[TocnenoBarenbHOE COCTMHEHNE POBOAHUKOB:
I,=I,; U=U,+U,; R=R +R,
3.9 [TapannensHOE cOeAMHEHHE TPOBOJHUKOB PABHOTO COITPOTUBJICHHUS:
U =T 0= 10 g
2 2 -
CwmeniaHHble COSMHEHUS TPOBOITHUKOB
PaboTa 1 MomHOCTb AnekTpudeckoro Toka. 4 = Ult, P = Ul
3.10
3akon Jlxoyis — Jlenia:
3.11 o=I"-R-t
310 OneiT Opcrena. MarHuTHOE IMOJIE OPSIMOTO MPOBOJHMKA € TOKOM. JImHuuM
MarHUTHON UHIYKIIMH
113 MarautHoe 1ToJ€ IIOCTOSIHHOIO MarHurta. B3auMoAelCTBHE ITOCTOSHHBIX
MarHuToOB
3.14 JlelicTBME MAarHUTHOTO IOJIS HA IPOBOJHUK C TOKOM
3.15 OnsiTel @apanes. SBneHue 3neKTpoMarHuTHON HHyKIuu. [IpaBuio Jlenna
Ipaxmuuyeckue pabomoi
N3MepeHne  AIEKTPUYECKOrO  COMPOTUBICHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUIECKOTO TOKA; PAOOTHI SJEKTPUUECKOTO TOKA.
3.16 UccnegoBanue 3aBUCMMOCTH CHJIBI TOKAa, BO3HUKAIOLIETO B MPOBOJHHKE

(pe3ucTophbl, TaMIIOYKa), OT HAMPSDKEHHUS] Ha KOHIIAX MPOBOAHUKA; 3aBUCUMOCTH
CONIPOTUBJICHUS OT JUIMHBI MPOBOJHHUKA, IJIOIIAJNA €T0 MONEPEYHOTO CEUYCHUS U

YACIBHOI'0 CONIPOTHUBIICHUS.




[IpoBepka mpaBuia JUisl ANEKTPUUYECKOTO HAMPSHKEHUS MPU TOCIEI0BATEIbHOM
COCIMHCHUM TPOBOJAHUKOB; TpaBWia ISl CHJIbI 3JEKTPUUYECKOTO TOKa IpPH

[apajuIeIbHOM COEAMHEHNN TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Quzuyeckue s61eHUs 8 Npupode: BICKTpUUYECKUE SBJICHUS B armocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TIOJIE 3eMJIH, IPEHQ TOIFOCOB,
POJIb MAarHUTHOTO TOJIS ISl KU3HU Ha 3eMJIe, MOJISIPHOE CUSHUE
Texuuueckue ycmpouicmea: 3IEKTPOCKON, aMIEpMETp, BOJBTMETP, pPEocTart,
CU€TUMK  DJIEKTPHUYECKOW  DHEPruH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTesbHbIE ANIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
[IPEIOXPAHUTENHN, 3JIEKTPOMArHuT, 3JIEKTPOJBUTrAaTENlb IIOCTOSIHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DOnekTpoMarHuTHbIe BOJHBIL. [1Ikana 351eKTpoMarHUTHEIX BOJIH
3.20 JlyueBas mozenb cBeta. [IpsMonuHeliHoe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxkeHus cBeta. [lnockoe 3epkaino
322 [Ipenominenue cBera. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucnepcus csera
304 Jlunza. Xox nyueit B nuH3ze. POKYyCHOE paccTossHUE TUH3BL. OnTHYecKas Cuiia
' muuH3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckre npudopsl
Ipakxmuueckue pabomoi
#H#HPar##l13MepeHre ONTUYECKOM CHJIBI coOuparomied JHH3bL, (HOKYCHOTO
paccrosinus coOuparoiiei TuH3bI (110 CBOWCTBY paBEHCTBA Pa3MEPOB IIpeaMeTa U
n300pakeHus], KOrAa MpeiMeT PACHoJIOKEeH B JBOMHOM (oKyce), MoKazaTels
3.26 MIPEIOMJIEHHUS CTEKJIA.
#H##HPar##lccnienoBanue CcBOMCTBa M300pake€HUs, MOJYYEHHOIO C IMOMOIIBIO
coOuparomel JHH3bI; U3MEHEHUs (POKYCHOTO DPACCTOSIHMSI JIBYX CIOXKEHHBIX
JIMH3; 3aBUCUMOCTH YIJIa MPEJIOMJICHHs] CBETOBOTO Jyda OT YIJIa MaJieHUs Ha
IPaHUIE «BO3IyX — CTEKIJIO»
397 Qusuueckue senenus 6 npupooe: 3atmMenus ConHua u JlyHbl, 1BeTa Tell,
' ONTHYECKHUE SBICHUS B aTMocepe (mBeT Heba, pedpakius, paayra, MUPaK)
398 Texnuueckue ycmpoticmeéa. OUYKH, TEPUCKOMN, (OTOoAINMapaT, ONTHUYECKHE
. CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUSA
4.1 PagnoaktuBHOCTh. Anb(da-, Geta-, ramMmma-u3iaydeHus. Peakuun anbda-u Oera-




pacrana

4.2 OmneiTel Pe3epdopaa no paccesuuto anbda-dactuil. [Inanerapras moxens atoma

43 CocraB aTroMHOrO0 sipa. M3oTomnsl

4.4 [lepuon nonypacnaga aTOMHBIX siIEp

4.5 SnepHble peakiuu. 3aKOHbI COXPAaHEHUS 3apsI0BOTO U MACCOBOTO YHCET
Qusuueckue A6leHUs 6 npupooe: eCTECTBEHHBIH PaJUMOAKTUBHBIA  (OH,

4.6 KOCMUYECKHE JIy4d, PaJAOAKTUBHOE W3JIyYEHUE MPUPOJHBIX MHUHEPAJIOB,
JeiicTBHE PaJiMOaKTUBHBIX U3ITyUYEHUI Ha OpraHU3M YeloBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHIUBUAYAIbHBIN J03UMETp, Kamepa

BI/IJ'IBCOHa, AA€pHasd SOHEPreTUuKa




YYEBHO-METO/INYECKOE OBECIIEYEHUE
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