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MOSICHUTEJBHASA 3AIINCKA

[Iporpamma mo (u3uMke Ha YpOBHE OCHOBHOIO 0O0IEro OOpa3oBaHUsI COCTaBJleHa Ha
OCHOBE TOJIOKEHHUI U TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS Ha 6a30BOM YpPOBHE OCHOBHOM
obOpasoBarenbHON Tporpammbl, npenactaBieHHBIX B ®I'OC OO0, a Takke ¢ ydé€Tom
dbenepanbHON paboyeil mporpaMmbl BociuTanus W KOHIENIUU MpernoiaBanmsi ya4eOHOTo
npeameta « Ou3nKay.

[Iporpamma mo (u3uMke Ha YpOBHE OCHOBHOIO 0O0IEro oOpa3oBaHUsl COCTaBJleHa Ha
OCHOBE TOJIOKEHHUI U TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS Ha 6a30BOM YpPOBHE OCHOBHOM
obOpasoBarenbHON Tporpammel, mpenactaBieHHBIX B @I'OC O0O, a Takke C ydeTom
benepanbHON paboueil mporpamMmbl BOCIIUTAHUS M KOHUEHIIMH TPENOAaBaHUs y4eOHOTo
npeameta « Ou3nKay.

Conepxanue  mporpaMMbl 1o ¢uU3MKE  HampaBieHO Ha  (GOpMHpOBaHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIOIIMXCA W OpPraHU3alUi0 U3ydyeHUs (PU3UKHA Ha
NesATEIbHOCTHOM OCHOBE. B mporpamme 1o (pu3uKe y4UTHIBAIOTCS BO3MOXKHOCTH y4€OHOTO
npeamera B peanuzauuu TpeboBanuit ®I'OC OOO K MmIaHUPYEeMbIM JIMYHOCTHBIM H
METalpeIMETHBIM  pe3yjbTaTaM  OOy4YeHMs, a TakKe MEXIPEAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIEr0 00pa30BaHMsL.

[Iporpamma no ¢u3MKe ycTaHaBIMBAET paclpeneseHue yueOHOro Marepuania mo rojaam
o0ydenus (o kjaccam), OpeajaraeT MPUMEPHYIO IMOCJIENI0BAaTEIbHOCTh U3YUYEHHS TEM,
OCHOBaHHYI0 Ha JIOTMKE pa3BUTHS NPEIMETHOTO COJECP’KAHUS U ydeTe BO3PAaCTHBIX
0COOEHHOCTEH 00yUYaroIIMXCA.

[IporpaMMa 1o ¢u3uke pazpaboTaHa € LENbI0 OKa3aHUs METOAMYECKON IOMOIIU
YUUTEIIO B CO3/IaHUH paboyell MporpaMmsl 1o y4eOHOMY ITPEIMETY.

®uzrka SABASETCA CUCTEMOOOPA3yIOIMM JUIsl  €CTECTBEHHOHAYYHBIX  Y4E€OHBIX
IPEeIMETOB, MOCKOJbKY (PU3MUYECKHE 3aKOHBI JIe)KAaT B OCHOBE IPOLIECCOB W SIBJICHU,
U3y4aeMbIX XHUMHEH, OMoJIoTHel, acTpoHOMUEH U (hu3ndeckoil reorpadueii, BHOCUT BKJIA]
B €CTECTBEHHOHAYYHYIO KapTUHY MUpa, MPEJOCTaBIseT HauOojee sCHble 00paslbl
OPUMEHEHUsI HAYYHOTO METOJa IMO3HAaHMs, TO €CTh Crnoco0a MOJy4YeHHs JOCTOBEPHBIX
3HAHUM O MUDE.

OpnHa U3 TIIaBHBIX 3a7a4 (PU3MUECKOr0 00pa3oBaHUsl B CTPYKType 001Iero oopa3zoBaHus
COCTOMT B (POPMHPOBAHUHM E€CTECTBEHHOHAYYHOM TPaMOTHOCTH M HMHTEpeca K Hayke Y
00yUarommxcs.

N3yuenune ¢usukn Ha 0a30BOM YpOBHE MPEAINOJAraeT OBJIAJACHHUE CIIEIYIOUUMU
KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIIMMH €CTECTBEHHOHAYUHYIO TPaMOTHOCTb:

e HAY4YHO OOBSCHSTH SIBJICHMUS,

e OILIGHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO MCCIIEIOBAHNUS;

e HUHTEPHPETUPOBATH JAHHBIC U UCIOJIb30BaTh HAYUHBIE JI0KA3aTEIbCTBA JIS1 MOIYYCHUS

BBIBOJIOBY.

[lenn w3ydenust PU3UKU HA YPOBHE OCHOBHOTO OOIEero oOpa3oBaHHs OIPEACICHB B
KOHIIEMIINU MpernoaBaHusi yueoHoro npeamera «dPusnka» B 00pa30BaTENIbHBIX OpraHU3aUsaX
Poccuiickoit @enepanuu, peain3yomnxX OCHOBHbIE 00111€00pa30BaTeIbHbIE TPOrPAMMBI.

[enun nzydyenus: Gpu3nKu:



e TpUOOpeTEeHHE HHTEpeca U CTPEeMJICHHS OOYYaroIIMXCS K HAyYHOMY H3y4EHUIO

IPUPOJIbI, PA3BUTUE X UHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEJACTABICHUA O HAYYHOM METOAE TO3HAaHUA U (POpPMUPOBAHUE

HCCJIEI0BATENHLCKOTO0 OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMupoBaHHE HAYYHOI'O MHUPOBO33PEHHS KaK pe3yjbTaTa M3Y4YEHUSI OCHOB CTPOCHUS

MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (¢dopMUpOBaHUE MPEACTABICHUN O PONIU (PU3UKU IJIST Pa3BUTHUS JIPYTHX €CTECTBEHHBIX

HAyK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE TMPEACTaBICHU O BO3MOXKHBIX cdepax Oyaymieil npodeccuoHanbHON

NEATEIbHOCTH, CBSI3aHHON C (PU3MKOW, MOJArOTOBKA K JAJIbHEWIIEMY OOYyYEHHIO B 3TOM

HaIpaBIICHUU.

JlocTmxkeHne HTHX Ieled mporpamMmbl O (U3MKE Ha YPOBHE OCHOBHOTO OOIIETro
00pa3zoBaHMs 00ECIICUMBACTCS PEIICHUEM CIEAYIOIINX 3a]1ay:

e TpuUOOpeTeHHE 3HaHWM O JHUCKPETHOM CTPOEHUHM BEIIECTBA, O MEXAHUYECKUX,

TEIJIOBBIX, DJIEKTPUUCCKUX, MATHUTHBIX 1 KBAHTOBBIX SIBIICHHSIX;

e MpuUOOpEeTEHHWE YMEHUW ONHUCHIBaTh U  OOBSICHATH (DU3UYECKUE SBJICHUS C

UCITI0JIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

e OCBOGHHE METOJOB pEUICHMs] MPOCTEUIIMX pPACUETHBIX 3aJad C MCIOIb30BAaHUEM

bu3YEeCKUX MOJIENIeH, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHUW HAOMIOJATh TPHUPOIHBIE SIBICHHUSA W  BBIIOJHATH  OTBITHI,

JabopaTopHble pabdOTbl M 3KCHEPUMEHTAIBHBIE HCCIENIOBAHUA C HCIOJIb30BAaHUEM

U3MEPUTENIbHBIX TPUOOPOB;

e OCBOEHHE NpPUEMOB paboThl ¢ uH(popManued (U3NYECKOTrO COAECPKAHM, BKIIOYaAs

UHPOPMAITHIO O COBPEMEHHBIX TOCTIKEHUSIX (M3UKH, aHAIU3 U KPUTUYECKOE OIICHUBAHHE

uH(popmanuu;

e 3HAKOMCTBO cO chepaMu NMpodheCcCUOHATBHOM NEATEILHOCTH, CBI3aHHBIMU C (PUBHKOHN, U

COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha JOCTIKEHUAX (HPU3UUECKON HAYKH.

OO611ee yncIo YacoB, pPeKOMEHIOBAHHBIX JIJIsl M3y4deHUs1 U3k Ha 0a30BOM ypoBHE, — 238
4yacoB: B 7 kyacce — 68 vyacoB (2 yaca B Hezien0), B 8 kiacce — 68 yacoB (2 yaca B HEJENI0), B
9 KJiacce — 102 yaca (3 yaca B HEJICITIO).
[Ipennaraemsiii B mporpaMmme 1o (u3HKe MepeyeHb Ja00paTOPHBIX padOT U OMBITOB SIBISETCA
pPEKOMEHIaTeIbHBIM, YYUTENb JENaeT BbIOOP MpPH MPOBEACHHH JA0OPATOPHBIX padboT |
ONMBITOB C  Yy4YeTOM  WHJUMBUIYaJbHBIX  OCOOCHHOCTEH  oOyuaroluxcs,  CIHCcKa
OKCIIEPUMEHTAIBHBIX 3aJaHHi, MpeajiaraéMbIX B paMKax OCHOBHOTO TOCYJIapCTBEHHOTO
’K3amMeHa 1o (pusuke.



COJEPXKXAHUME OBYUEHUA
7 KUIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

@usnka — Hayka o npupone. fABiaeHus npupoabl. OU3NUYECKHUE SBICHUS: MEXaHUUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuyuHbL. M3MepeHue Qu3ndyeckux BenuduH. DPuznyeckue TpUOOpPHI.
[TorpemHocTs M3MepeHni MexxnyHapoaHas CUCTeEMa €AUHULL

Kak ¢usuka m apyrue ecTeCTBEHHbIE HAayKd HM3ydaloT mpupoay. EcrecTBeHHOHay4 HBIN
METO/i TO3HaHHUS: HAOIIOJEHUE, MOCTAHOBKA HAYYHOI'O BOMNPOCA, BBIIBUKEHHE THUIOTE3,
DKCIIEPUMEHT IO MPOBEPKE THUIOTE3, O0BsICHEHWE HalmogaeMoro spieHus. OnucaHue
(bu3nYECKUX SIBICHUHN C TTOMOIIBIO MOAEIEH

Hemoncmpauuu.

1. MexaHnueckue, TEIIOBbIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJIICHHUS.
2. dusznueckue TpuOOpsl U MpoLEAypa NPSIMbIX U3MEPEHUI aHATIOTOBBIM U LU(POBBIM
prUOOPOM.

Jlabopamopnvie pabomel u onvimol.

1 Omnpenenenre NEHbI AIEHUS Kbl U3MEPUTENBHOTO IpUbopa.
2 N3mepenue paccTossHUM.
3. N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.
4 Ornpenenenne pa3MepoB MajbIX TEJ.
5 N3mepenne temmeparypel INpU ITOMOIIM JKUAKOCTHOTO TEPMOMETpPAa M JaTyuKa
TEMIIEpaTyphl.
6. IIpoBenenne ucciaenoBaHus IO IMPOBEPKE T'MIOTE3bl: JAJbHOCTH II0JETA IIApUKa,
NYIIEHHOI'O0 TOPU30HTAJIBLHO, TEM 0OJIbIIIE, YeM OOJIbIIE BHICOTA MTYCKA.
IlepBoHayabHbIE CBEACHUS 0 CTPOCHUH BelleCTBA.

CrpoeHne BemecTBa: aroMbl M MOJIEKYJIBI, HUX pasMepbl. OIBITHI, JOKa3bIBAOIINE
JVCKPETHOE CTPOCHUE BELIECTBA.

JIBrkeHne vactul BemecTtBa. CBsS3b CKOPOCTH JABWXKEHHMS YacTHI[ C TEMIIEpaTypoOil.
bpoyHoBckoe nBuwxkenue, nuddysus. BzaumoneicTBre 4acTHI] BEHIECTBA: MPUTSHKCHUE U
OTTAJIKNBaHUE.

ArperatHble  COCTOSIHUSI ~ BEIECTBA: CTPOEHUE Ta30B, JKUIAKOCTEH M  TBEPHBIX
(KpUCTaJIIMYECKUX) TeJl. B3aMMOCBA3b MEXy CBOMCTBAMM BELIECTB B PA3HBIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHOMOJIEKYJIIPHBIM CTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJIBI.

Hemoncmpayuu.
1. Habmoienne OpoyHOBCKOTO JIBUKEHUSI.
2. Ha6nronenue nuddysun.
3. HaOnronenue siBiaeHui, OOBSCHIIOMUXCA TPUTSHKEHUEM UM OTTAJIKUBAHUEM YaCTHII
BEILIECTRA.
Jlabopamopnsie pabomel u onvimol.
1. OrneHka quaMeTpa aToMa METOJIOM PSIOB (C UCIIONIb30BaHUEM (hoTorpadumuii).
2. OnbITHI IO HAOTIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.

3. OnpITB IO OOHAPYXKEHUIO IEUCTBUS CHIT MOJIEKYJISIPHOTO PUTSKEHHUS.



JIBuakeHre U B3anMO/IeiCTBHE TeJl.

Mexanuueckoe JBHKEHHE. PaBHOMEpHOE M HepaBHOMEpHOe JBukeHue. CKOpoCTb.
Cpennsist CKOPOCTb IIPU HEPABHOMEPHOM JBMKEHUH. Pacder ImyTu 1 BpeMEeHU IBUKEHHUS.

SBnenue uHepuMH. 3aKOH WHEpUHMH. B3auMopaelcTBuEe Tell KaKk NPUYMHA H3MECHEHMS
CKOPOCTH JIBWKEHHMs Tell. Macca kak Mepa uHepTHocTH Tena. IlnotHocTs BemecTBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00bEMa BEILIECTBA.

Cuna kak xapakTepucTHKa B3aumoneucTtBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepenne cuibl ¢ MOMOLIBIO AUHAMOMETpA. SIBJIEHHE TATOTEHMs MU cuia Tsbkectu. Cuna
TSDKECTH Ha Apyrux IuiaHetax. Bec tema. HeBecomocts. CroxkeHue Cuil, HalpaBIECHHBIX 110
onHoM mpsimoil. PaBHonelctByromas cuin. Cuna TpeHusa. TpeHHE CKOJIbKEHUS U TPEHHE
NOKOs. TpeHne B IpUpOJE U TEXHUKE.

Hemoncmpauuu.

1. HaGnronenue MexaHMuecKoro IBM>KEHHUS Tela.
2. N3mepenne CKOpOCTH NPSIMOJIMHENHOTO ABUKECHUS.
3. HaOntonenue siBieHUs1 THEPIUU.
4. HaGnronenue n3MeHeHnsi CKOpOCTH MPU B3aUMOICHCTBUU TEll.
5. CpaBHeHHE Macc 110 B3aMMOJICHCTBHIO TEIL.
6. CrnoxxeHue CHl, HalPaBJICHHBIX 110 OJHOM IPSIMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpeneneHrne CKOPOCTH PABHOMEPHOIO JIBHXKEHMs (IIapUKa B KUAKOCTH, MOJEIU
AIIEKTPUYECKOTO aBTOMOOWIIS M TaK Jlajee).
2. OmnpeneneHue cpeaHel CKOPOCTU CKOJBXKEHMs Opycka WIM IIapHKa MO0 HAKJIOHHOM
IJIOCKOCTH.
3. OnpeneneHue MWIOTHOCTH TBEPIOTO TeNa.
4. OnbITHl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTskKeHus (AedopMalvu) MPY>KUHBI OT
MIPUIIOKEHHOUN CHUIIBL.
5. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTD CUJIbI TPEHUS CKOJIBXEHHUS OT BeEca Tella U

XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.
[daBJieHne TBEPABIX TeJl, ;KUAKOCTEH U ra3os.

JaBnenue. CnocoObl yMEHBIIEHHMS M YyBeJWyeHusi JaBieHus. JlaBienwe rasa.
3aBUCHUMOCTh JaBJIEHUs ra3za OT oObema, Temmneparypbl. llepegaua naBieHus TBEpABIMU
TeJIaMu, )KUIKOCTSIMH M razamu. 3akoH [lackans. [THeBMaTnueckue MamvHbl. 3aBUCUMOCTh
JaBJICHUS KUIAKOCTH OT TiyOuHbl. ['mapocratuueckuii napanokc. CooOuiaromumecs COCy/Ibl.
['unpaBnuyeckue MEXaHU3MBbI.

AtMocdepa 3emunn u armochepHoe nasieHue. [IpuyuHBI CylIeCTBOBAaHUS BO3AYIIHOU
o6onouku 3emnn. OnbiT Toppudennu. U3mepenne aTMocpepHOTo NaBJIeHUs. 3aBUCUMOCTD
aTMOoc(epHOro JaBJIEHUS OT BBICOTHI Haja ypoBHeM Mops. llpuGopsl g u3MepeHHs
aTMOC(EpPHOTO JTaBJICHUS.

JleficTBUE KUJKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Teso. BriTaikuBaromas (apxume0Ba)
cuina. 3akoH Apxumena. [InaBanue ten. Bo3ayxoruiaBanue.

JHemoncmpayuu.

1. 3aBUCUMOCTb JIABJICHHS ra3a OT TEMIIEPATYpHI.
2. [lepenaya naBneHust KUAKOCTHIO U Ta30M.



3 Coobmiaroiiuecs: CoCy/bl.
4. I'mppasnuuecknii mpecc.
5 [IposiBieHue necTBUs aTMOCPEPHOTO TABICHUS.
6 3aBUCUMOCTh BBITAJKHUBAIOUIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTU Tena U
MJIOTHOCTH KHJIKOCTH.
7. PaBeHCTBO BhITATKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
8. VYcnoBue miaBaHus TeJ: IUIaBaHUE WM TOTPYXKEHUE TeJl B 3aBUCUMOCTH OT
COOTHOILICHHS TUIOTHOCTEN TeJIa U JKUJKOCTH.
Jlabopamopnwie pabomul u onvimol.

1. Uccnenosanne 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHON B HKHUJIKOCTh
YaCTH TeJa.

2. OrnpeneneHue BBITAIKUBAIONIEH CHJIbI, JCHCTBYIONICH Ha TeNo, MOTPYKEHHOE B
KUJKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUIIbI, JEHUCTBYIOLIEH HA TEIO B
KUJIKOCTH, OT MacChl TeNa.

4. OnbIThI, JEMOHCTPUPYIOIIMUE 3aBUCHMOCTD BBITAJIKUBAIOIIEH CUIIBI, TEUCTBYIOLIEH HA

TEJIO B >KUJIKOCTH, OT 00bEMa MOrpYyXKEHHOM B KUIAKOCTh YacTH Tella U OT IJIOTHOCTH
KUJIKOCTH.

5. KoncTtpynpoBanne apeoMerpa WM KOHCTPYUPOBAHUE JIOJAKUA W ONpPEACIICHHE €€
IrPy30II0ABEMHOCTH.

PaGoTa 1 MOIIHOCTb. JHEPrus.

Mexanudeckas pabora. MoOIHOCTb.

[Ipoctbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBecHs
pbiuara. IlpuMeHeHue TmpaBuia paBHOBECUS pbluara K OJOKY. «30JI0TO€ MPaBHUIIO»
Mexanuku. Koaddumuent nosesnoro aeiictBust (manee — KIIJ[) mpocThix MeXxaHU3MOB.
[IpocThie MexaHU3MBI B OBITY U TEXHUKE.

Mexannueckass sHeprusi. KuHerndeckas W mNoOTeHUMalbHas sHeprus. [IpeBpaineHue
OJIHOTO BHJIa MEXaHUUYECKOMN SHEPTUH B APYTOi. 3aKOH COXPAHEHHS SJHEPTUH B MEXAHUKE.

Jemoncmpauuu.
1. [TpumMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.
1. Onpenenenve paOOThl CHJIBI TPEHHS TPH PABHOMEPHOM JIBIDKCHHHM Teja T10
TrOPU30HTATBHON TOBEPXHOCTH.
2. HccnenoBanue yciioBHil paBHOBECHS pblyara.
3. N3mepenne KIIJ[ HakIIOHHOM TIJIOCKOCTH.
4. N3yueHne 3aKkoHa COXpaHEHUSI MEXAaHUYECKON SHEPTHUH.

8 KIIACC

TensioBbie ABJICHUS.
OCHOBHBIE TOJIOKEHUS MOJIEKYIIPHO-KUHETHYECKON TEOPUU CTPOCHMS BellecTBa. Macca
U pasMeppl aTOMOB M MOJEKyJd. ONbITbl, NOATBEPKAAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKOW TEOPHH.
Monenu TBEPIOTO, KUAKOTO U Ta3000pa3HOTO COCTOSIHHM BemecTBa. Kpucrammuieckue u
amopdubie Tena. OOBbsSCHEHHE CBOWCTB Ta30B, >KUJIKOCTEH W TBEPIBIX TEl HA OCHOBE



MOJIOKEHUI MOJEKYISIPHO-KUHETUYECKOM Teopuu. CMauyuBaHUE W KalWJUISIPHBIC SIBIICHMUS.
TernnoBoe pacIIMpeHUe U CxKaATHUE.

Temneparypa. CBsi3b TeMmIepaTypbl CO CKOpPOCTBIO TEIJIOBOIO JBHXEHHS YaCTHII.
Baytpennsss sHeprus. CrnocoObl W3MEHEHMs BHYTPEHHEH JHEpPruu: Terulonepenada U
coBepleHrne padoThl. Buapl Temonepeauu: TEMIONPOBOIHOCTb, KOHBEKIIHS, U3IIyUCHHUE.

KomnyecTBo TeImioThl. YaeiabHas TEINIOEMKOCTh BEIISCTBA. TEII0OOMEH M TEIIOBOS
paBHOBEcCHE. Y paBHEHHE TEIJIOBOro OanaHca. [[naBneHue u oTBep/ieBaHNE KPUCTATNIMUECKUX
BEIIIECTB. YJenpHas TerwioTa IiaBieHus. [lapooOpazoBanue u koHaeHcanus. Mcmapenue.
Kunenue. YnuenbHas Temiora mapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT
aTMOC(EPHOTO JABIICHUS.

BrnaxnocTts BO3myXa.

DHeprusi TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPaHUS.

[Ipunuunel padotTel TernoBbix auratenedt KIIJ[ temmoBoro psurartens. TermioBbie
JIBUTATEIW U 3allATa OKPY’KAIOIIECH CpeIbl.

3aKOH COXpaHEHUS U MPEBPAILCHUs PHEPTUU B TETUIOBBIX MPOIIECCaX.

Jlemoncmpayuu.

Habmronenune 6poyHOBCKOTO JABUKEHUS.
Habmonenune nuddysun.
Habmronenue sBieHn cMauMBaHKS U KalMIUIAPHBIX SBJICHUM.
Habnronenue TenioBoro pacuiupeHus Ted.
N3MeHeHue naBieHus raza npu U3MEHEHUU 00bEMa U HAarpEBaHUU UITH OXJIAXKICHUH.
IIpaBuna u3aMepeHus TEMIIEPATYPHI.
Bue! Tennonepenayu.
OxJtaxkaeHue npyu COBEPIIEHUH padOTBhI.
HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
Habmronenue kuneHusl.
Habmronerne mocTostHCTBA TeMIepaTyphl IIPH TUTABICHUH.
Mojaenu TemIOBBIX JIBUTATEIICH.
Jlabopamopnvie pabomel u onvimol.
1 OMnBITEI IO OOHAPYKEHUIO ISUCTBUS CHII MOJICKYJISIPHOTO ITPUTSHKCHHS.
2 OnbITHI 1O BRIPAIIMBAHUIO KPUCTAJIOB ITIOBAPEHHOM COJIM WJIM caxapa.
3. OnbITeI IO HAOJIOACHUIO TEIIOBOT'O PACIIUPEHHS Ta30B, KUIKOCTCH U TBEPABIX TEI.
4
5
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Omnpenenenre AaBiIeHUs BO3yXa B 0ajUIOHE IIIIPULIA.
OnbIThl, JEMOHCTPUPYIOUIUME 3aBUCHMOCThH JIaBJIEHHUS BO3[AyXa OT €ro o0béma u
HarpeBaHus WIM OXJIaXKICHU.

6. IIpoBepka THIOTE3bl JUHEHWHOM 3aBUCUMOCTH JJIMHBI CTOJOMKA JKHJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HaOnronenue n3MeHeHUs BHYTPEHHEH SHEPruu Tejia B pe3yjbTare TeIulonepeiaud u
pabOoThl BHEUTHUX CHII.

8. HccnenoBanue SBICHUS TEIUIOOOMEHA IMPH CMEIIMBAHUK XOJIOIHOU U TOPSIYCH BOJIBI.
9. OnpeneneHre KONMMYECTBA TEIUJIOTHI, IMOJYYEHHOTO BOJIOM MPHU TETIOOOMEHE C

Harp€TbiM MCTAJINIMYCCKUM LIUJIUHAPOM.



10.  OmpezeneHue yAeIbHON TEMIOEMKOCTH BEILIECTBA.

11.  HccnegoBanue mpouecca UCIapeHUsL.

12.  OnpezneneHue OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.

13.  OmnpezaeneHue yaelbHOW TETUIOTHI TUIABJIEHUS JIbJIA.
JJIeKTpUYeCKHe U MATHUTHBIE SIBJICHHS.

Onektpusanus Tea. J[Ba poaa 3lEKTpUYECKUX 3apsAloB. B3zanmoaeicTBHe 3apsKEHHBIX
Ten. 3akoH KynoHa (3aBUCHMOCTH CHJIbI B3aUMOJCIHCTBUS 3apsyKEHHBIX TEJl OT BEJIMYHHBI
3apsJI0B U PACCTOSIHUS MEXK]TY T€JIaMH).

DnekTpuueckoe noiie. Hanpssk€HHOCTh 3eKTpudeckoro noiid. [lpuHuun cynepno3unuu
AIIEKTPUYECKUX IOJIEH (Ha KAU€CTBEHHOM YPOBHE).

Hocutenun snekTpuyeckux 3apsiioB. JJIEMEHTApHbIM 3JeKTpudeckuid 3apsia. CTpoeHue
atoma. [I[poOBOTHUKY U TUAIEKTPUKH. 3aKOH COXPaHEHUS JIEKTPUUECKOro 3apsiaa.

DJIEKTPUYECKUM TOK. YCIOBUSA CYIIECTBOBAHUS JIIEKTPUUYECKOrO TOKa. HMCTOYHMKM
HOCTOSTHHOTO TOKa. JIeHCTBUS 3JEKTPUUECKOro TOKa (TEIIOBOE, XMMUYECKOE, MAarHUTHOE).
DJIEKTPUYECKHUI TOK B )KUJKOCTSX U ras3ax.

Onekrpudeckass uenb. Cuna ToOKa. ONeKTpuueckoe HampsbkeHne. ConpoTHBIEHUE
IIPOBOJHUKA. YJIEIbHOE CONPOTUBIIEHHWE BemecTsa. 3akoH Owma g ydacTKa IEenu.
IlocnenoBarenpHOE U NTapauIEIbHOE COCAUHEHUE IPOBOIHUKOB.

Pabota 1 MOLTHOCTB 3JEKTpUUECKOro ToKa. 3akoH Jxoyns—JIenna. DnexkTpuueckue nemnu
U IOTPEOUTENH JEKTPUUYECKOMN 3HEpruu B ObITYy. KopoTkoe 3aMbIkaHuMe.

[ToctostHHBIE MAarHuThl. B3auMOJE€MCTBHE MNOCTOSHHBIX MArHUTOB. MAarHuTHOE TIOJIE.
MarsuTHOE 1osie 3eMJIM M €r0 3Ha4€HHE I KU3HU Ha 3emie. OnbeiT Opcerena. MarautHoe
IIOJIE  DJIEKTPUYECKOro0 TOKa. IIpuMeHeHue J3JIeKTpOMarHuToB B TeXHHUKE. JlenicTBue
MAarHuTHOTO TIOJISI HAa TPOBOJHHMK C TOKOM. OJEKTPOABUTaTENb TOCTOSHHOIO TOKA.
Hcnonp30BaHue dIEKTPOABUATATENIEH B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCHIOPTE.

Oneitel ®apagesd. SfBiaeHue anexkTpomMarHuTHOM uwHAYKumu. IlpaBwio  Jlenna.
Onextporeneparop. CrnocoObl MOJyYEHHUsI 3JIEKTPUYECKON 3HEPruu. DJIEKTPOCTAHIUM Ha
BO300HOBJISIEMBIX HCTOUHHUKAX YHEPTHH.

Jemoncmpauuu.

DIIeKTpU3aLUs TEJL.

JIBa pozaa 3JIEKTPUYECKUX 3apsiI0B U B3AUMOJCUCTBUE 3aPSKEHHBIX TEIl.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.
DnekTpocTaTuyecKass UHAYKIHS.

3aKOH COXpAaHEHUS INEKTPUUECKUX 3apsI0B.
[IpoBOOHMKY M AUDIIEKTPUKH.

MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
HcToYHMKYM TOCTOSIHHOTO TOKA.

JIe’CTBHS DIEKTPUIECKOTO TOKA.

DIIEKTPUYECKAN TOK B )KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenne cuitbl TOKa aMIIEpMETPOM.

N3mepenne 251eKTprUIeCKOro HaNpsKEHUS BOJIBTMETPOM.
Peocrar 1 Marazus COpOTUBIICHUHN.
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15.  B3aumMopaencTBHE OCTOSHHBIX MAarHUTOB.
16.  MonenupoBaHre HEBO3MOKHOCTH Pa3/ICICHUS MTOJFOCOB MAarHUTA.
17.  MojaenupoBaHr€ MarHUTHBIX MOJIEA MOCTOSTHHBIX MAarHUTOB.
18.  OmmIT Dpcrena.
19.  Mar"uTHOE 1oJjie ToKa. DJIEKTPOMArHHUT.
20.  JleWicTBHME MarHUTHOTO IOJIA HA TPOBOJHUK C TOKOM.
21.  DIEKTPOJIBUTaTeNIb MOCTOSSHHOTO TOKA.
22. HccnenoBaHue ABJICHUS JIEKTPOMATHUTHON UHAYKIIHUH.
23.  OmnbiTel @apajes.
24.  3aBHCHUMOCTH HAIpaBJEHUS MHAYKIIMOHHOTO TOKA OT YCJIOBHUI €ro BO3HUKHOBEHHUSI.
25.  DIEKTpOoreHepaTop NOCTOSHHOTO TOKA.
Jlabopamopnvie pabomul u onvimol.
1 OnbITeI IO HAOJIOACHUIO JICKTPU3ALNK TEJI MHIYKIIUEH U TIPU COPUKOCHOBEHUH.
2 HccnenoBanue nelCTBUS JIEKTPUUECKOTO OISl Ha MPOBOJAHUKH U JUAJICKTPUKH.
3 CoOopka u npoBepka pabOThI AIEKTPUIECKON LIETH MOCTOSTHHOTO TOKA.
4. N3MmepeHue u peryimpoBaHue CUIIbI TOKA.
5 N3Mepenune u peryampoBaHue HAMPsIKEHUS.
6 HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT CONMPOTUBIICHUS
pEe3UCTOpa U HANIPSKEHUS Ha PE3UCTOPE.
7. OnbITel, AEMOHCTPUPYIOIIME  3aBUCHUMOCTH  DBJIEKTPUUECKOTO  CONMPOTUBIICHUS
MPOBOJHMUKA OT €ro JIJTMHBI, IUIOIIAU MTONEPEYHOr0 CEYEHUS U MaTepHaa.
8. IIpoBepka mpaBwiIa CIHOXKEHHUSI HANPSHKEHUM TPU MOCIEI0BAaTEIBHOM COEIWHEHUHU
JIBYX PE3UCTOPOB.
9. [TpoBepka npaBuia AJisg CHIbI TOKA MPU MapajieIbHOM COCIMHEHUN PE3UCTOPOB.
10.  Omnpexaenenue pabOThI AEKTPUUECKOTO TOKA, UAYIIIETO YePe3 PE3UCTOP.
11.  OnpexaeneHue MOITHOCTH JIEKTPUUECKOTO TOKA, BBIICIISIEMON HA PE3UCTOPE.
12.  HccnepoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYILIETO Yepe3 JIAMIIOYKYy, OT HalpsHKEHUs
Ha HEH.
13.  Omnpenenenue KIIJI marpeBarens.
14.  HccnepoBaHne MarHUTHOT'O B3aMMOJICHCTBUS ITOCTOSTHHBIX MAarHUTOB.
15.  M3ydyeHne MarHMTHOTO TIOJII IIOCTOSHHBIX MAarHUTOB TIPH HMX OOBCAMHEHUH U
pa3aeaeHnuM.
16.  HccnenoBanue AelCTBUS DJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17.  OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbl B3aUMOJICUCTBUS KATYIIIKA C TOKOM U
MarHuTa OT CHJIbI TOKAa U HaIllpaBJICHUs TOKA B KaTYIIIKE.
18.  M3yueHue nelCTBUS MATHUTHOTO TOJISI HA POBOJIHUK C TOKOM.
19.  KoHctpynpoBanue u uzydeHue paboThl AIEKTPOIBUTATEINS.
20.  Uzmepenue KII/] amekTpoaBUTraTeNbHON YCTAHOBKH.
21, OmpITBI IO HUCCIEAOBAHUIO SIBJICHUS DJEKTPOMArHUTHOW WHAYKIIMU: HMCCIEIOBAHUE
W3MEHEHMM 3HauYeHUs U HaIlpaBJIeHUs] HHAYKIIMOHHOTO TOKA.
9 KJIACC
MexaHuueckue siBJeHHUSs.



Mexannueckoe aBmwxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBLHOCTD
MEXAHUYECKOTO JBWXKEHHsS. PaBHOMEpHOE MNpSAMOJMHEWHOE NBWKEeHHE. HepaBHOMepHOE
NpSIMOJIMHEWHOE NIBH>KeHUE. CpelHsisi 1 MTHOBEHHAsi CKOPOCTh Te€Jla MPU HEPABHOMEPHOM
JBH>KCHUU.

Yckopenue. PaBHoyckopeHHOe nipsiMosinHelHOe nBukeHrne. CBoOoqHoe najgeHue. OnbIThl
[Manunes.

PaBHOMepHOE nBMXKeHUE 1O OKpYy:kHOCTH. [lepuon m vacrora oOpaiienus. JIuneitHas u
YTJIOBAsI CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepsoiii 3akoH Hprorona. Bropout 3akoH Herotona. Tperuit 3akoH Hetotona. [IpuHImmn
CYIEPIIO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMS: cujia TPEHUS CKOJBXEHUS, CUjla TPEHUS
ITOKOSI, APYTHE BUJIbI TPEHUS.

Cuna TsDKECTM W 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOIHOTO IaJICHUS.
Jemwxenne muaHer Bokpyr Connpa. llepBasg kocmuyeckas ckopocTs. HeBecomocTh
MEPETPY3KHU.

PaBHOBecue maTepuaibHOM TOUKU. AOCOMOTHO TBEPAOE Tesno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIUIEHHOM OChIO BpalieHus. MomeHT cuibl. LIeHTp TsKecTH.

Nmnynee Tena. M3meHenne mmmyibca. MIynbc cuiibl. 3aKOH COXPAaHEHUS MMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexannueckass pabota U MOIIHOCTh. PaboTa cuil TspKeCTH, ynpyroctd, TpeHus. CBsizb
SHEpPruM U padoThl. [loTeHIManbHasE SHEpPrus Teja, MOJHATOrO HaJl MOBEPXHOCTHIO 3EMIIH.
[loTeHunanbHasi SHEprusi cxkarol mnpyxuHbl. Kunetmdeckass sHeprus. Teopema o
KUHETUYECKOU SHEPrur. 3aKOH COXPAHEHUSI MEXAHUYECKON SHEPTUH.

Jemoncmpauuu.
1. Habnronenne MexaHn4eCcKoro ABMYKEHHUSI TeJla OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.
2. CpaBHEHUE MYyTE€W W TPACKTOPUW JIBUKEHHUS OJHOTO M TOTO € TEJIa OTHOCUTEIBHO
pa3HBIX TEJI OTCYETA.
3. N3mepenne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKECHUS.
4. HccnenoBanne nmpu3HaKoOB PABHOYCKOPEHHOTO JBH>KEHUS.
5. HaOnronenue ABMKEHUsI TeJia Mo OKPY>KHOCTH.
6. Habmronerne MexaHU4eCKuX SBJIICHHUH, IPOUCXOIAIINX B cCHCTeMe oTcuéTa « Tenexkar
pu € paBHOMEPHOM M YCKOPEHHOM JIBH)KEHUHM OTHOCUTENIbHO KaOuHeTa (PU3UKH.
7. 3aBUCHUMOCTbh YCKOPEHUS T€Ia OT MAcChl TeJIa U IEUCTBYIOLIEH Ha HETO CUJIBI.
8. HaOnronenue paBeHcTBa CUIJI IPU B3aMMOICHCTBUM TEJI.
9. N3meneHne Beca Tena npu yCKOPEHHOM JIBUKEHHM.

10.  Ilepemaua mMmyJsibca Ipy B3aMMOAEHUCTBUHU TEIL.

11.  IIpeoOpazoBanusi SJHEPTUH MPU B3aUMOICUCTBUU TEIL.

12.  CoxpaHeHue UMITYJIbCa MPU HEYTIPYTOM B3aUMOJICUCTBUMU.

13.  CoxpaHeHue UMITYJIbCa NMPU a0COTIOTHO YIIPYTrOM B3aUMOJICHCTBUH.

14.  HaOnroneHue peakTUBHOTO JABUKEHUS.

15.  CoxpaHeHHEe MEXaHUYECKOW YHEPTUHU MTPU CBOOOTHOM I1aJICHHUU.

16.  CoxpaHeHue MEXaHUYECKOUN 3HEPTUU MPHU JBHKEHUU TeJa MO0 JEUCTBUEM MIPYKUHBI.
Jlabopamopnsie pabomel u onvimol.



1. KoncTpynpoBanue TpakTa i pa3roHa W JAJIBHEWIIETO PAaBHOMEPHOIO JBUKEHUS
HIaPUKA WIIN TEJIEKKH.

2. OmnpeneneHre CpeHE CKOPOCTH CKOJBXKEHHS Opycka WM JBMXKCHHS IIapuKa IO
HAKJIOHHOM TJIOCKOCTH.

3. OnpeneneHue yCKOpPEHHs Tejla MPU PABHOYCKOPEHHOM ABWKEHHHM IO HAKIOHHOU
IJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBMXKEHUH 0O€3
HaYaJIbHOW CKOPOCTH.

5. [IpoBepka TrHUMOTE3BI: €CIW MPU PABHOYCKOPEHHOM JBMKEHUU O€3 HayalbHOU

CKOPOCTH IIYTH OTHOCATCA KaK psaa HEYETHBIX qUCCJI, TO COOTBCTCTBYIOIINC ITPOMCIKYTKHU
BPCMCHH OANHAKOBBI.

6. HccnegoBanne 3aBUCHUMOCTH CHJIBI TPEHHSI CKOJIBKEHHSI OT CHJIBI HOPMAJIBHOIO
JaBJICHMUSL.

7. Omnpenenenne ko3 uLUEHTa TPEHUS CKOJIBKEHMUSL.

8. Onpenenenne KECTKOCTH NPYKUHBI.

9. Onpenenenre paOOThl CUJIBI TPEHHS MPU PABHOMEPHOM JIBIDKEHHHM Teja 110

TOPU30HTAIBHOMN ITOBEPXHOCTH.

10.  Ompepgenenue paboOTHl CUJIBI YOPYTOCTH TMPU MOABEME Tpy3a C HCIOJIb30BAHUEM
HEMOJABUKHOTO U MOABUKHOTO OJIOKOB.

11.  M3ydeHwue 3aKoHa COXpaHEHUS SHEPTUM.

MexaHnnveckue KoJ1e0aHUs U BOJIHBI.

KonebarensHoe aBmxeHne. OCHOBHBIC XapaKTEPUCTUKU KOJEOaHUI: MEPUOJ, YacToTa,
aMIuTyaa. MaTreMaThudecKuid W TPYKUHHBIM MasTHHKU. [IpeBpallleHHe 5>HEeprud Mpu
KOJIe0aTeILHOM JIBUKCHUHU.

3aryxaroniue Konedbanusi. BeinyxaeHHble kojieOanus. Pezonanc. MexaHnyeckue BOJIHBI.
CBolicTBa MEXaHWYECKHUX BOJIH. [IpomosibHBIE M TIONEpeUYHbIE BOJHBI. J[JIMHA BOJIHBI U
CKOPOCTh €€ pacnpocTpaHeHHs. MexaHWYeCcKHe BOJIHBI B TBEPIOM TEJI€, CEUCMUYECKUE
BOJIHBI.

3ByK. ' poMKOCTB 3ByKa U BhIcOTa TOHA. OTpaxkeHue 3Byka. MH(dpa3Byk 1 yabTpa3ByK.

Jemoncmpauuu.

1. Habmronenune konebanuii Te o1 ISMCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
2. Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
3. HaGnronenue BoIHYKIEHHBIX KOJICOaHMI 1 pe30HaHca.
4. Pacnpoctpanenue npo10IbHBIX U MONEPEYHbIX BOJIH (Ha MOJIEIH).
5. HaOmtonenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKHI pE30HAHC.
Jlabopamopnwie pabomel u onvimol.
1. OnpeneneHre 4acTOThI U MEpUOJia KoJeOaHU MaTeMaTHYECKOTO MasTHUKA.
2. OnpeneneHre 4acTOThI U Meproa KoJieOaHUN MPYKUHHOTO MasiTHHUKA.
3. UccnenoBanue 3aBUCUMOCTH TepUoa KoJI€OAHUM IMOJBEIICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.
4. WccnenoBanue 3aBUCMMOCTH TEeproAa KOJEOaHWI MPYKUHHOTO MAasTHHUKA OT MacChl

rpy3a.



5. [IpoBepka HE3aBUCUMOCTH IEpuoAa KoJIEOAaHWH TIpy3a, MOABEIIEHHOIO K HUTH, OT
Macchl Ipy3a.

6. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh IMEpHoJia KoyeOaHUi MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI.
7. N3mepenne yckopeHusi CBOOOIHOTO TaJeHUSI.

DJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE ToJie. DJIEKTPOMArHUTHbIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOoJH. [llkana 3JIEKTPOMArHUTHBIX BOJH. VCnonb30BaHWE 3JIEKTPOMArHUTHBIX BOJH JUIS
COTOBOU CBSI3HU.

DnekTpoMarauTHas npupoaa ceera. CKopocTh cBeTa. BoaHOBBIE CBOKCTBA CBETA.
Hemoncmpauuu.

1. CBoiicTBa PNIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOIICTBa CBETA.

Jlabopamopnwie pabomul u onvimol.

1. N3yuyeHue CBOMCTB AEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOMIIBHOTO TeIe(POHA.
CaeToBbI€ SIBJICHHS.

JlyueBass monenb cBeta. Mcrounuku cBera. [IpsmoiinHEitHOE pacnpOCTpaHEHHE CBETA.
3atmenus Connua u JIlynsl. Otpaxenue cBeta. [1nockoe 3epkano. 3aKOH OTpaKEHHUsI CBETA.

[Ipenomnenue cBera. 3akoH IMpeiaomiieHus cBeTa. [loaHOe BHyTpeHHEE OTpaKEHHE CBETA.
Hcrnonb30BaHuE MOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTUYECKUX CBETOBOIAX.

JIunza. Xox nyuwedr B nmH3e. OnTuueckas cuctema QoTtoarmnapara, MHKPOCKoONa U
Teneckona. I'ma3 kak ontudeckas cuctemMa. bim3opykocTh U TalIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. OmnbiTel HptoToHa. CriokeHHE CHEKTPATbHBIX
uBeTOB. /lucnepcus cera.

Jemoncmpauuu.

[IpsiMmonuHEHOE pacCIpOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Toy4yenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTtuyeckui CBETOBO/I.

Xox mydeid B cOOUparoIiei JInH3e.

XoJ1 Ty4el B pacCErBArOIIECH JIMH3E.

[Toy4yenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

[Ipunuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
Monenn rnasa.

PasnoxxeHue 6emoro cBera B CIIEKTP.

12.  Ilomydyenue Genoro cBera MpH CJIOKEHUHM CBETA Pa3HBIX I[BETOB.
Jlabopamopnsie pabomel u onvimol.
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1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHHsI CBETOBOTO JIyda OT yrja MaJeHusl.
2. N3ydeHne xapakTepUCTHK N300pakeHUs IpeIMeTa B INIOCKOM 3epKalle.
3. HccnenoBanue 3aBUCMMOCTH yIJIa MPEJIOMIIEHHSI CBETOBOIO JIyda OT yIjla MaJeHHs Ha

TPAHMIIE «BO3TYX—CTEKIION.
4. [Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.



5. Omnpenenenre GOKYCHOTO PACCTOSTHUS U ONTHUECKON CHIIbI COOUpAIONIeH TUH3BI.

6. OMnBITHI TIO PA3JIOKEHUIO OEJIOTO CBETA B CTIEKT).
7. OnpITHl 1O BOCTIPHUSTHIO I[BETA TPEIMETOB MPH HMX HAOIIOJCHUHM Yepe3 IBETOBHIC
(UIBTPHI.

KBanToBbBIC SIBICHUS.

OmnbiTel Pesepdopna u mmanetapuas moaenb aroma. Monens aroma bopa. Mcnyckanue u
IOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEeN4aTsIe CIIEKTPHI.

PagnoaktuBHocTh. Aunbda, Oera- U ramma-usnydeHus. CTpoeHHME aTOMHOTO sfpa.
Hyxnonnas Mozpens atomHoro sapa. Mzoromsl. PannoaxrtuBable mnpeBpamenus. [lepuon
noJiypacnaaa aTOMHBIX SIIEP.

SAnepHble peakuyu. 3aKOHbI COXPAHEHUS 3apsAA0BOTO U MAacCCOBOTO YUCEN. DHEPIUs CBSI3H
aToMHbIX siep. CBs3b Macchl U 3Hepruu. Peakuuu cuHTe3a W AeneHus suaep. Mctounuku
sHeprun ConHia v 3BE3..

SAnepHas sHepreTuka. J[elcTBUS paliOaKTUBHBIX U3IyYEHU HA )KUBbIE OPTaHU3MBI.
Hemoncmpauuu.

1 CrexTpbl U3ITy4YEeHHS U MOTJIOUIECHUS.

2 CrexTpsl pa3au4HbIX Fa30B.

3 CnekTp Bogopo/a.

4. Habmtonenue TpekoB B kamepe Buibcona.

5 PaboTa cuéTunka HOHU3ZHPYIOUIUX U3ITYyUEHUH.

6 Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOIYKTOB.
Jlabopamopnsie pabomul u onvimol.

1. Hab6nrofieHue CrutonHpIX U JIMHEWYAThIX CIIEKTPOB U3ITyUCHHUS.

2. HccnegoBanue TPEKOB: M3MEPEHUE JIHEPTrUU YAaCTHUIBI MO TOPMO3HOMY MyTH (IO
doTorpadusm).

3. N3mepenue pagnoakTUBHOTO QoHa.

IHoBTOpPUTEIBLHO-0000 1AM MOAYIb.

[ToBTOpUTENHEHO-0000MAIOMIMKA ~ MOAYJIh  MpEJHA3HAYEH Ui CUCTEMaTU3alMk U
00001IeHHsI TIPEIMETHOTO COJEpPKaHUsI U OMbITa JEATEIbHOCTU, MPUOOPETEHHOTO MpHU
M3YYEHUH BCEro Kypca (pU3MKH, a Tak»Ke JJisl MOJTOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY
sK3aMeHy 1o (Hu3uKe st 00yUJaroInuXCsl, BHIOPABIINUX ITOT yUEOHBIN MpeMeT.

[Ipy wu3yyeHMH JAHHOTO MOAYJS PEAIU3yITCS M CHCTEMATU3UPYIOTCS  BHUJIbI
NESATETbHOCTH, Ha OCHOBE KOTOPHIX OOECIEUMBACTCS JIOCTHKEHUE TMPEIMETHBIX U
MeTanpeIMETHBIX MJIAHUPYEMBIX pe3yJbTaToOB o0yueHwusl, dbopmupyertcs
€CTEeCTBEHHOHAyYHasi TPAMOTHOCTb: OCBOCHHME HAY4YHBIX METOJIOB HCCIIEIOBAHUS SIBJICHUMN
OPUPOABl M TEXHHUKH, OBIAJCHUEC YMEHUSIMU OOBSACHATH (PU3UUYECKHUE SIBJICHUS, PUMECHSS
MOJIyYEHHbIC 3HAHUS, PEIIaTh 3a/1a41, B TOM YHCIIE KAUECTBEHHbBIEC U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMIMATBHO JEATEILHOCTHBIA XapakTep JaHHOTO pa3jiesia peaiu3yeTcs 3a CU€T TOoro,
YTO 00y4Yarolrecs BBIMOJHSIIOT 3aaHusl, B KOTOPBIX UM TPEJIaraeTcs:

Ha OCHOBE TOJIYYEHHBIX 3HAHUU pacrio3HaBaTh U HAYYHO OOBSICHATH (DU3UUYECKUE SIBIICHUS
B OKPY’KaloIleH IPUPOIE U MOBCEAHEBHOM KU3HU,

WCITIOJIb30BaTh HAYYHBIC METOJIbI UCCIENOBaHMS (DU3UUECKUX SBJICHUW, B TOM YHUCIE JJIS
MPOBEPKHU TUIIOTE3 U MOJYYCHUSI TEOPETUUECKUX BHIBOJIOB;



OOBSCHSITh HAYYHBIC OCHOBBI HAN0OO0JI€€ BAKHBIX JOCTHKEHUN COBPEMEHHBIX TEXHOJIOTHIA,
HaIpuMep, MPAKTHYECKOTO HCIOJIb30BAHUS PA3UYHBIX HCTOYHHUKOB DHEPTUU HAa OCHOBE
3aKOHA MPEBPAIICHUS U COXPAaHEHHsI BCEX M3BECTHBIX BUIOB SHEPTHUH.

Kaxmgas ©3 TeM MaHHOTO MOIyJs BKIIOYACT SKCIEPUMEHTAIHLHOE HCCIICIOBAaHUE
oboOmaroiero xapakrepa. Moayib 3aBepliaeTcs MPOBEACHUEM THATHOCTHYECKOW U
OIIEHOYHOM pabOThI 32 KypC OCHOBHOI'O OOIIEro 00pa3oBaHMUs.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

W3ydyenne @u3ukd Ha ypOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUsl HaMpaBICHO Ha
JTOCTIDKEHUE TMYHOCTHBIX, METAIPEAMETHBIX U IPEMETHBIX 00pa30BaTEILHBIX PE3YIbTATOB.

B pesynpraTe wm3ydeHumss (PuU3MKM HAa YpOBHE OCHOBHOTO OONIETO 0OOpa3oBaHUS Y
oOyyarorerocst OynyT chopMUpOBaHBI CIEAYIONINE TUYHOCTHBIE PE3yJIbTaThl B UACTH:

. 1) naTpUOTHYECKOT0 BOCIIMTAHMS:

. - TIPOSIBJICHHE HWHTEpPEca K HCTOPUM WU COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
buznuecKoil HayKu;

. - LICHHOCTHOE OTHOIIEHUE K JTOCTUKEHUSM POCCUNCKUX YUEHBIX-(DU3UKOB;

. 2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

. - TOTOBHOCTb K aKTMBHOMY YYacTHIO B OOCYXIECHHH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN (PU3UKY;

. - 0OCO3HaHUE BAXXHOCTU MOPAJIbHO-ITUYECKUX MPUHIIUIIOB B JAEATEILHOCTUA YUEHOTO;

. 3) 3cTeTH4eCKOro BOCIIUTAHMS:

. - BOCHPUATHE DCTETUUECKUX KadecTB (U3UYECKOM HayKu: €€ TapMOHUYHOIO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTHU, TJAKOHUYHOCTH;

. 4) HEHHOCTH HAYYHOI'0 IMO3HAHMS:

. - OCO3HAHHUE IIEHHOCTH (PU3MUECKON HAayKH KaK MOIIHOTO WHCTPYMEHTa MO3HAHUS
MHpa, OCHOBBI pa3BUTHS TEXHOJIOTHH, BaXKHEUILIEH COCTABISIOUIEH KYJIbTYpPHI;

. - pa3BUTHE HAay4dHOM JIOOO3HATENBHOCTH, WHTEpEca K HCCIEI0BATEIbCKON
NEATEIIbHOCTH,

. 5) gopmupoBaHusi KyJbTYPbI 310POBbsI M IMOIUOHAJIBHOT0 0JIATONIOTy U

. - OCO3HaHME IIEHHOCTH Oe3omacHoro oOpa3a KU3HU B  COBPEMEHHOM

TCXHOJOIMYCCKOM MHPC, BAKXHOCTHU IIPpaBUI 0e301macHoro IMOBCACHNA Ha TPAHCIIOPTC, HaA
Aoporax, € 3JICKTpUYCCKUM U TCIIJIOBBIM O60py,Z[OBaHI/IeM B JOMAITHUX YCJIOBHAX,

. - cpopMHUPOBAHHOCTh HaBbIKa pedIieKCUM, MPU3HAHKUE CBOETO MpaBa Ha OIIMOKY U
TaKOro K€ IpaBa y Jpyroro 4ejoBeKa;

. 6) TpyA10BOIr0 BOCIIUTAHUS:

. - AaKTUBHOE Yy4yacTHE B pEIICHWU TMPaKTUYECKUX 3anad (B pamMKax CeMbH,

0o0pa3oBaTeNbHONM OpraHu3alldyd, TOopojaa, Kpas) TEXHOJOTHMYECKOW U COLMAIBHOU
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCie U (PU3NYECKUX 3HAHUM;

. - UIHTEPEC K MPAKTUYECKOMY U3YUYEHUIO TPOQeCcCrid, CBI3aHHBIX ¢ (PUBUKOIL;
. 7) 3K0JIOrH4eCKOro BOCIIMTAHMS
. - OpHCHTAIMs Ha NMPUMEHEHHE (PU3MYCCKUX 3HAHWUW JJIA PEIICHHS 3a7ad B 00JIacTH

OKpYXarUIel cpelibl, IJIAHUPOBAHUS MOCTYNKOB M OLIEHKU MX BO3MOXHBIX MOCJIEACTBUM JIs
OKPY’KarOUIEU CPEIb;

. - 0CO3HAHUE TJIOOATBHOTO XapaKTepa IKOJOTUYECKUX TTPOOJIEM U IyTeH UX pelieHus;
. 8) ajanTanuu K U3MEHAIIUMCH YCIOBUAM COIMAJIbHON U MPUPOJIHOM CPeAbI:
. - TOTpEeOHOCTh BO B3aWMOJCHCTBUU TMPH BBHIMOTHEHUH HCCICAOBAHUN W MPOEKTOB

(bu3MYECKOi HaNPaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSAM JIPYTHUX;
. - IOBBILLICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO AEATEIbHOCTD;



. - TOTPeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUI, B TOM 4HCIie (POPMYIUPOBAThH UICH,
MOHSTHUSA, TUIIOTE3bI O PUINIECKUX 00BEKTAX U SIBICHUSAX;

. - OCO3HaHHWE Je(PUIUTOB COOCTBEHHBIX 3HAHMA W KOMIIETEHTHOCTEH B o0iacTu
bu3uKy;

. - IUTAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETCHUH HOBBIX (PU3NICCKUX 3HAHMIA;

. - CTpPEeMJICHHWE aHaJU3UPOBATh W BBIABIATH B3aWMOCBS3W TMPUPOJIBI, O0IIECTBA WU
HYKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DHU3UMUECKUX 3HAHUM;

. - OIICHKA CBOMX JCUCTBUU C YUETOM BIHSHHS HA OKPYXKAIOIIYIO CPEIY, BO3MOMKHBIX

rJI00aJIbHBIX MOCTIEACTBUH.
METAIIPEAMETHBIE PE3YJIBTATDI
B pesynbrare ocBoeHuUs MporpaMMbl 0 (PU3UKE Ha YPOBHE OCHOBHOTO OOIIETO0 00pa30BaHuUs

y oOyvaromierocst OyayT chopMHpOBaHBl MeTampeAMeTHbIe pe3yJbTaThl, BKIIOYAOIINE
MO3HABATENIbHbIE YHHUBEPCAJIbHbIE Yy4eOHbIE ACHCTBUS, KOMMYHUKATHUBHBIE YHHBEPCAJIbHBIE
yueOHbIE IEUCTBUS, PETYJISITUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBUS.

Ilo3naBaTenbHBbIC YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

Bba3oBble Jiornyeckne AeiicTBUA:

e BBISIBIIATH U XapaKTEPU30BATh CYIIECTBEHHbIC TPU3HAKN OOBEKTOB (SIBICHUN);

e YCTAHABJIMBATh CYHICCTBEHHBIH TMPHU3HAK KJIAaCCU(UKAIMM, OCHOBAHUS  JUIA
0000111eHNs U CPAaBHEHUS,;

e BBISIBJISITh 3aKOHOMEPHOCTU M IPOTUBOPEUMS B pacCMaTpUBaeMbIX (pakTax, JTaHHBIX U
HaOJI0JICHUSIX, OTHOCAIIUXCA K (PU3UUYECKUM SIBIICHUSIM;

e BBISIBJIATh NMPUYUHHO-CIICJICTBEHHbBIE CBSI3U TMPU WM3YYCHUU (DUBUYECKUX SIBICHUM U
MPOIIECCOB, [I€NIaTh BBIBOABI C UCIIOJIb30BAHUEM JIEAYKTUBHBIX W HMHIYKTUBHBIX
YMO3AKIIOUECHHH, BBIIBUTATh TUIIOTE3bI O B3AMMOCBS3X (DU3NYECKUX BEIUYMH;

e CAMOCTOSITEJIBHO BBIOMpaTh CcHoco0 pemieHust y4dyeOHOW (Qu3nueckod 3amauu
(cpaBHEHHME HECKOJIBKUX BapUAHTOB PELICHUsI, BHIOOp HamOoJee MOIXOIAIEro ¢ y4ETOM
CaMOCTOSITENIHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

e UCIIOJIb30BATh BOMPOCHI KaK HUCCIEA0BATENbCKUN HHCTPYMEHT MTO3HAHUS;

e IPOBOJIUTH MO CAMOCTOSATEIBHO COCTaBJICHHOMY IUIaHY OIIBIT, HECJIOMXHBIN
(hbU3UYECKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHNE (PU3HUECKOTO SIBICHUS;

e OIICHMBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTHh MH(OPMAIUIO, TIOJIYYEHHYIO B XOJIE
MCCIIEIOBAHUS WM SKCIIEPUMEHTA;

e CAaMOCTOATENIbHO (QOpMYJIUpPOBaTH OO0OOIIEHUS W BBIBOJBI 1O pe3yJibTaTaM
MPOBENEHHOTO HAOIIOJEHUS, OTbITA, UCCIIEIOBAHUS;

e IIPOTHO3UPOBATh BO3MOXKHOE JajbHeWIee pa3BUTHE (U3NYECKUX MPOLIECCOB, a
TaK)K€ BBIJIBUTATH TIPETMOIO0KEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBHSIX U KOHTEKCTAX.

Pabora ¢ undpopmaunmeii:

e NIPUMEHSATH PA3JIUYHBIE METOJbI, MHCTPYMEHTHI M 3alpoChl MPU TMOUCKE U OTOOpE
MH(}OpMaAIUU WIH JAHHBIX ¢ YYETOM IPEAIOKEHHON yueOHOM pu3nueckon 3a1auu;

e AHAJM3UPOBAThH, CHCTEMATHU3UPOBATH U UHTEPIPETUPOBATH HHPOPMAIIUIO PAZTUIHBIX
BUJIOB U (hOPM MPECTABICHUS;



e CAMOCTOSITENIFHO BHIOMpaTh ONTUMAIbHYIO (OpMY MpencTaBieHUs WHGOpMALUU U
WUTIOCTPUPOBATh PpeIIaeMble 3aJadd HECIOXKHBIMH CXEMaMH, JuarpaMMaMd, HWHOU
rpaduKoi U MX KOMOMHAITUSIMH.

KoMMyHuKAaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIEe TeiiCTBHA:

e B XOJIe OOCYXJICeHHs Y4eOHOTO MaTepuana, pe3yJbTaToB JIa0OpaTOPHBIX padOT U
MIPOEKTOB 3a7]aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI M BBICKA3bIBaTh HJICH,
HalleJICHHBIC Ha PEIICHNE 3aa9d U TTOIep KaHue OJ1aroKeIaTeIbHOCTH OOIIEHNS;

e COMOCTABJIATh CBOM CYXACHHS C CYXICHHUSMH JAPYTUX YYaCTHHKOB JIHAJIOra,
OOHapyXUBaTh Pa3ININE U CXOACTBO MO3UITHIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

e MyOJUYHO TPEACTABIATh PE3YJBTATHl  BBIMIOJHEHHOTO  (DH3WYECKOTO  OMBITA
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOCKTA);

e TIOHUMATh U HCIIOJIB30BATh MPEUMYIIESCTBA KOMAaHIHOW U MHIUBUAYATHHOU PabOTHI
P pEIIEHUU KOHKPETHOHN (hU3UUECKOM MPOOIEMBI;

e IPUHUMAThH IIEJTM COBMECTHOM JESITCIIBHOCTH, OPTaHW30BHIBATH EHUCTBHS TIO €6
JTOCTIDKCHUIO: PACTIPENEATh POJU, OOCYKIATh IMPOIECCHI W PEe3yIbTaThl COBMECTHOU
paboThI, 000011aTh MHEHHUS HECKOJIBKHUX JIFOJICH;

e BBHITIOJIHATH CBOIO YacTh PabOThI, IOCTUTAsi Ka4YE€CTBEHHOTO pe3yibTaTa MO CBOEMY
HaIpaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMHU WICHAMU KOMAaH/IbI;

e OIICHMBATh KA4eCTBO CBOEro0 BKJIAga B OOMMHA TPOAYKT IO KPHUTEPHUSIM,
CaMOCTOSTEIIEHO CHOPMYITHMPOBAHHBIM YIaCTHHKAMHU B3aUMOJICHCTBHSI.

PeryasiTuBHbIE YHUBepCaJbHbIe y4eOHbIE JelcCTBUS
Camoopranusamnus:

e BBISBIIATH MPOOJEMbI B KU3HCHHBIX M Y4YEOHBIX CHUTYyalMsIX, TPEOYIOMHX IS
pereHus GU3NICCKUX 3HAHWM;

e OPUCHTHPOBATHCA B PA3IUYHBIX IMOAXOAaX MPHHITHS PEIICHWH (MHIMBUAYAIbHOE,
MIPUHSTUE PEIICHUS B TPYIINE, TPUHATHE PEIICHUN TPYIIION);

e CAMOCTOSITEJIbHO COCTaBJIATh AJNTOPUTM pelIeHUs (PU3MYecKod 3amaur WM TUTaHa
WCCJCOBAHUS C YYETOM HWMCIOIIMXCS PECYypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBAThH MpeJIaracéMble BapUaHThl PEIICHHM;,

e JICNaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBIN HHTEJJIEKT:

e J1aBaTh AJICKBATHYIO OLIEHKY CUTYyAaIMH U MpeJjiarath riaH e€ N3MEHEHNUS,

o OOBSCHITh MPUYUHBI JTOCTIDKCHHS (HEIOCTMDKCHHS) PE3yNbTaTOB EATEILHOCTH,
JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY,

e BHOCUTH KOPPEKTHUBHI B JACATEIHHOCTD (B TOM YHCJIC B XOJI BHITIOJIHCHUS (PU3UUECKOTO
WCCJICIOBAaHMUSI WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIUXCS
CUTYaIlMi, YCTAaHOBJICHHBIX OITMOOK, BO3HUKIIUX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa ICIH U YCIOBHSIM;

e CTAaBHUTH ceOs HA MECTO JPYIrOro 4ejIoBeKa B XOJIe CIopa WU JUCKYCCUU Ha HAYYHYIO
TEeMy, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JIPYTOTO;

e IPU3HABATh CBOE MpaBO Ha OMMOKY MpHU pemieHud (PU3NYECKUX 3aaad WU B
YTBEPKJICHHUSIX HAa HAyYHBIE TEMBI U TAKOE K€ TMPaBO JPYToro.



HPEAMETHBIE PE3YJIBTATBI
K konmy oOyuenus B 7 KJjacce TNpeAMETHbIE pE3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH Y OOYUAOLIUXCSI YMEHUI:

e UCIOJb30BaTh IIOHATUA: (PU3MUYECKHME U XUMHYECKHE SBJICHUS, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJENb, TUIIOTE3a, E€IUHUIBI (U3NYECKUX BEJIUYMH, aTOM, MOJIEKYJIa,
arperatHble COCTOSIHMSI BelllecTBa (TBEPIOE, KUIKOE, ra3000pa3HOE), MEXaHHUYECKOEe
IBUKEHUE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPAMOJUHEHHOE),  TPAEKTOpH,
paBHOJICHCTBYIOIIAs cuia, jAedopmanus (ymopyras, IUIacTUYECKas), HEBECOMOCTb,
COOOILAIOIIUECS COCYIbI;

e paznuyaTh sBieHUA (AUQPy3us, TEIIOBOE JBIKEHHWE YaCTUI[ BEIIECTBA,
PaBHOMEPHOE JBHUKEHHE, HEPABHOMEPHOE ABWKEHUE, MHEPLHS, B3aUMOJACHCTBUE TEIl,
paBHOBecHE TBEPIABIX TEJI C 3aKPEIUVIEHHOM OChIO BpalleHMs, Mepenada J1aBJICHUS
TBEPABIMU TEJaMM, >KMJIKOCTIMU M Ta3aMM, aTMOC(epHOE MAaBlIEHUE, IJIaBaHUE Tel,
IPEBPALCHUS] MEXaHUYECKOM PHEPIUH) MO OINUCAHUIO UX XapaKTEpPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

e pacrno3HaBaTh NPOSBICHUE U3YUEHHBIX (PU3NUECKHUX SIBJIEHUN B OKPYKAIOLIEM MHPE,
B TOM 4Hcji€ (PU3NYECKUE SBICHHUS B NPUPOJE: NMPUMEPHl IBUKEHHUS C Pa3IMUHBIMU
CKOPOCTSMHM B JKMBOW M HEXHUBOM INpUPOJE, ACUCTBUE CWIBI TPEHHsS B IPUPOJE M
TEXHHKE, BIMSAHNE aTMOC(EPHOro aBJICHUS Ha )KUBOM OpPraHu3M, IJIaBaHUE pbIO, pblyaru
B TEJ€ YEeJOBEKa, IPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a]ady B y4e€OHYIO, BBIICISTH
CYILLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SIBJICHUM;

e ONUCHIBATh M3yUYEHHBbIE CBOMICTBA Tel U (U3UYECKHUE SBJICHUS, HCIOJIb3Ys
¢u3nueckrue BEIUYMHBI (Macca, 00bEM, IUIOTHOCTh BEILIECTBA, BpPEMs, MyTh, CKOPOCTH,
CPEIHssl CKOPOCTh, CHJIa YIPYrOCTH, CUJA TSXKECTHU, BEC TeNa, CHJIa TPEHUs, J1aBJICHHUE
(TBEpmoro Tena, >KMAKOCTH, Ta3a), BbITAJIKMBAIONIAs CHUJIa, MEXaHW4YecKas padora,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHWJbl, KO3((UIMEHT TMOJE3HOro AeHCTBUS
MEXaHU3MOB, KMHETHYECKash W IOTEHUUAaJIbHAs DHEPrus), NPHU ONUCAHUU NPABHIBHO
TPaKTOBaTh (PU3MUECKUN CMBICI MCIOJB3YEMbIX BEJIMYMH, UX O003HAUYEHHUS U €IUHHIIBI
(u3MYeCKUX BEIMYHMH, HaXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO (PHU3UUYECKYIO
BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTh TpadUKU H3YyUYEHHBIX 3aBUCHMOCTEHN
(hU3NYSCKUX BEITUYHH;

e XapaKTEepHU30BaTb CBOWMCTBAa TeJ, (U3NYECKUE SBJICHUS W MPOLECCHI, HCIONIb3YS
mpaBuja CIOXKEHHs] Cuil (BAOJb OJHOM mpsiMoit), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, IpaBUIO paBHOBECHS pbluara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHUKHU, 3aKOH
COXpaHEHUs! MEXAaHWYECKOM SHEpPruu, MpU STOM JaBaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA M 3alIMChIBATh €0 MaTEMaTUYECKOE BbIPAKEHNUE;

e OOBSCHATH (U3UYECKUE SIBJICHUS, MPOLECCHl W CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOIO XAapaKTepa: BBISBIATH MPUUMHHO-
CJICZICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrMYeCKUX IIaroB ¢ onopou Ha 1-2
M3YYEHHBIX CBOMCTBA (DU3UUECKUX SIBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

e pemaTh pacu€THbhle 3adauyud B 1—2 JeMCTBUS, HCHOJB3Ys 3aKOHBI U (POPMYJIBL,
CBSI3bIBAIOIIME (PU3NYECKUE BEIMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3ajjaud 3aIlChIBaTh
KpaTKOe YCIIOBUE, TMOJCTaBIATh (U3MYecKne BEIUYUHBI B (OPMYJbI U MPOBOJIUTH



pacy€Thl, HAXOIUTH CIPABOYHBIC TAHHBIC, HEOOXOAMMBIC JIJISl PEIICHUS 3a/1a4, OIICHUBATh
PEATUCTUYHOCTD TOJTyYCHHON (DU3UIECKON BEIMYNHEI;

e pacmo3HaBaTh NPOOJIEMBbI, KOTOPHIE MOXXHO PEIIUTh HpU MOMOIIU (U3HUUECKUX
METOJIOB, B ONHUCAaHUU HCCICAOBAHUS BBIACIATH MPOBEPSIEMOE MPEIOIOKEHUE
(rumoTtesy), pa3auyaTh U UHTEPIPETUPOBATH MOTYYEHHBIN Pe3ysbTaT, HAXOJUTh OUTMOKH
B XOJI€ OTbITA, JIEJaTh BBIBOJIBI IO €T0 PE3yIbTaTaM;

e TIPOBOJIUTH OMBITHI IO HAOTIOACHUIO (PU3UICCKUX SBICHUN MW (PU3NIECKUX CBOMCTB
Ten:  GOpMYIMpPOBATH MPOBEPSIEMbIE MPEANOJIOKEHUs, COOMpaTh YCTAaHOBKY W3
IPEIJI0KEHHOT0 000PYI0BaHHUS, 3aMUCHIBATH X0/ ONBITA U (POPMYITUPOBATH BHIBOJIBI;

e BBINOJHATH MPSIMbIE U3MEPEHUS PACCTOSIHUSI, BDEMEHH, MaCChl Tejla, 00bEMa, CUIIbI U
TEMIIEpaTypbl C WCIOJIb30BAHHEM AaHAJIOTOBBIX M ITM(GPOBBIX NPHUOOPOB, 3aMKCHIBATH
MOKa3aHUs TPHOOPOB ¢ YIETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHU;

e IIPOBOJIUTH UCCJIEIOBAHUE 3aBUCUMOCTH OJJHON (PU3NYECKON BEIUYHHBI OT JPYrou ¢
HCIIOJIb30BaHUEM TMPSIMBIX M3MEPEHHUI (3aBUCHUMOCTH IyTH PABHOMEPHO JBHXKYILIErOCS
Tella OT BPEMEHU JIBXKEHUSI TeJia, CWJIbl TPEHUsI CKOJBXKEHMsI OT Beca Tejla, KauecTBa
00pabOTKM TIOBEPXHOCTEH Tel W HE3aBUCUMOCTU CHWJIbl TPEHHUS OT IUIONIAJH
CONPUKOCHOBEHUS TEJl, CWJIbl YNPYTOCTH OT YIJIMHEHHUS MPY>KUHBI, BBITAJKUBAIOIICH
CWiIbl OT 00bEMa TMOrpyXKEHHOM YacTH Tejla W OT IUIOTHOCTH JKHUJIKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTH TeJa, OT MIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUMN
IIJIAaBaHUS TEJ, YCJIOBUH paBHOBECHsI pbluara W OJIOKOB), y4acCTBOBATh B IJIAHUPOBAHUU
y4eOHOTO UCCIEAOBaHUs, COOUpaTh YCTAHOBKY U BBINOJHATh WM3MEPEHHUsS], CIEeIys
MPEIIOKCHHOMY — IJIaHy, (UKCHUPOBAaTh  pe3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTHU
(¢U3MYEeCKUX BEIUYMH B BUJIC MPEJIOKEHHBIX TAOJIUIl U TpaUKOB, J1€TaTh BBIBOJBI IO
pe3yJbTaTaM UCCIeI0BaHNS;

e MIPOBOAUTHL KOCBEHHBIC H3MEPECHUS (PUBMUECKUX BEIUYMH (TJIOTHOCTH BEIIECTBA
KUJIKOCTH W TBEPJAOTO Tejla, CUJIa TPEHUS CKOJBXKEHMs, [aBJICHHE BO3/yXa,
BBITAJIKMBAIOIIAS CUJIa, JCHCTBYIOIIAs HAa TIOTPYKEHHOE B KUAKOCTH TEJI0, KOIPPUIIUESHT
MOJIE3HOTO JIEHCTBUS MPOCTHIX MEXaHU3MOB), CIEAYys MPEMIOKEHHOW MHCTPYKIMH: MPHU
BBITIOJTHEHUH HW3MEPEHUM CcOoOupaTh HKCIEPUMEHTAIBbHYIO YCTAaHOBKY U BBIYUCIATH
3HAYEHHE MCKOMOI BEJIMYUHBI;

e cOONMIONIaTh TpaBWJa TEXHUKH O€30MacCHOCTH TIpu paboTe ¢ 1abopaTOpHBIM
00opy10BaHUEM;

e YKa3bIBaTh NPHUHIIUIBI JIEUCTBUS TPUOOPOB W TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, AUHAMOMETpP, COOOIIAIOIINECS COCYHbl, OapOMETp, phluar, MOABWKHBIA U
HETIOJIBMXKHBIN OJI0K, HAKJIOHHAS TNIOCKOCTh;

e XapaKTEpU30BaTh NPHUHIMIMBI JACHCTBUS WU3YYCHHBIX NPHOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpOM Ha WX omnucaHus (B TOM YHUCJE: NOAIIMITHUKH, YCTPOMCTBO
BOJIONIPOBOJIA, THUJPABIMYECKUNA TIPECC, MAaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC,
apeoMeTp), HCMOJIb3ysl 3HaHUS O CBOWCTBaX (U3MYECKUX SIBJICHUW U HEOOXOJUMBIC
(bu3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

e IPUBOJUTHh TPUMEPHl (HAXOAUTh HMHQPOPMAIUIO O TMPUMEpPax) MPAKTUIECKOTO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHUM B TIOBCETHEBHOW JKU3HU i1 OOECredeHUs
0e30macHOCTH MpU  OOpallleHHd ¢ MNpubopaMH M TEXHUYECKHMMH YCTpOMCTBaMH,



COXpaHEHUS 370POBbS M COOJIFOICHUS] HOPM IKOJIOTHYECKOTO IMOBEICHUS B OKPYKArOIIeH
cpene;

e OCYILIECTBISATh OTOOP MCTOYHUKOB HMHpopManuu B HTEpHETE B COOTBETCTBHM C
3aIaHHBIM MOHMCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM U MyTEM CpPaBHEHUS
Pa3IMYHBIX MCTOYHUKOB BBIIETATH MHGOPMAIIMIO, KOTOpPAsl SBISETCS MPOTUBOPEUUBOM
WJTM MOKET OBITh HEIOCTOBEPHOM;

e HCMOJB30BaTh TMPHU  BBHINOJHEHUU YYEOHBIX 3aJaHU  HAYYHO-TIOMYJISIPHYIO
JTUTEPATYpy (PU3UUECKOr0 COJCp)KAHMs, CIPABOYHBIE MAaTEpHallbl, PECYpPChl CETH
WurtepHer, BiageTh OpuéMaMU  KOHCHEKTUPOBAHUS  TEKCTa, MpeoOpa3zoBaHUs
nH(OpMAITUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

e CO371aBaTh COOCTBEHHBIC KPATKUE MICHhMEHHBIC M YCTHBIE COOOIICHMS Ha OCHOBE 2—3
HMCTOYHUKOB WH(OpMAIui (PU3NYECKOTO COMACp)KaHHsS, B TOM YHWCJE MYyOJMYHO IeiaTh
KpaTKhe COOOILIEHUsI O pe3ysbTaTaX MPOEKTOB WM y4E€OHBIX HCCIEIOBAHUM, IPU STOM
rPaMOTHO  MCIOJIb30BaTh  W3YYCHHBIM TMOHATUMHBIA  ammapaT Kypca (U3HKH,
CONIPOBO’K/IaTh BRICTYIICHUE MPE3CHTALINCH;

e TIPY BBIMOJHEHUH YUYE€OHBIX MTPOCKTOB U UCCIEAOBAHUN pacTIpeIeNATh 00sI3aHHOCTH B
TpYIIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJayaMU, CJICIUTH 32 BBIIIOJIHEHUEM IUIaHA
JIEUCTBUN, aJIeKBaTHO OIEHWBATh COOCTBEHHBIM BKJIAJ B JICSITEIBHOCTb TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTUBHOE B3aUMOAEHCTBHUE, YUUTHIBAasi MHEHUE OKPY KAIOIIHX.

K koHuy oOydenuss B 8 kJjiacce IpeIMETHbIE pPe3yJbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYHAIOIIUXCS YMEHUH:

e WCIIOJB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE ABUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbl€ COCTOSHUSI BEIECTBA, KPUCTAUIMUECKHE UM amop(dHbIE Tea,
HACBHIIIEHHbI Y HEHACHIICHHBIA Map, BIAXHOCTh BO31yXa, TEeMIlepaTrypa, BHYTPEHHsIS
SHEPrusi, TEIJIOBOW JBUTATEIIb, 3JIEMEHTAPHBIN AJIEKTPUYECKUN 3apsil, SJIECKTPUUYECKOE
1oJjie, MPOBOJHUKYU U AUAJICKTPUKH, TOCTOSHHBIN 2JIEKTPUUYECKUN TOK, MATHUTHOE MOJIE;

e pa3nMyYaTh SBJICHUA (TETUIOBOE PACHIMPEHHE U CHKAaTHe, TEeIulolepeaayda, TEIUIOBOE
paBHOBECHE, CMaUYMBaHUE, KATWIJUISIPHBIE SIBIICHUS, UCITAPEHHE, KOHJEHCAIINs, TIJIaBICHUE,
Kpuctayuinzanus (OTBEpAEBaHMUE), KHUIIEHUE, Terionepenadya (TEMmIONPOBOIHOCTb,
KOHBEKIIUSI, W3Jy4CHHUE), OJEKTpU3alus TeJ, B3aUMOJCUCTBUE 3apsjioB, ACWUCTBUS
ANEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKAHHWE, B3aUMOJECHCTBHE MArHUTOB, JEHCTBHUE
MAarHUTHOTO MOJI1 HAa MPOBOAHUK C TOKOM, 3JIEKTPOMAarHUTHAsI UHAYKIUS) 110 OMUCAHUIO
UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE
SIBJICHUE;

e pPacIio3HaBaTh MPOSBJICHUE U3YUYCHHBIX (DU3UUYECKUX SBJICHUN B OKPY>KAIOIIEM MUPE,
B TOM uucie (Qu3ndeckue SBICHUS B TPUPOJE: IOBEPXHOCTHOE HATSDKCHUE U
KaWUSIPHBIE SIBIEHUSI B TMPUPOJAE, KPUCTAUIbl B Tmpupone, wuzinydenwe CorHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE pOCHI, TymMaHa, HHEs, CHera,
AJIEKTpUUYECKHUE SIBJICHUSI B aTMOc(depe, DJIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiu, Apend MmoarcoB, pojib MATHUTHOTO TMOJIS JIs KU3HU Ha 3emiie, MOJISIPHOe
CUSHUE, TPU OSTOM TMEPEBOANTH MPAKTUYECKYIO 3a7ady B Yy4eOHYIO, BBIJEIAThH
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (PU3NUECKUX SBIICHUN;



e ONMUCHIBATh M3yUEHHBbIE CBOMCTBA Ted U (U3UYECKHUE SBICHHS, HCIOJIb3Ys
busznueckue BENUYUHBI (TEMIlEpaTypa, BHYTPEHHSS SHEPrus, KOJUYECTBO TEILJIOTHI,
yIelbHas TEIUIOEMKOCTh BEILECTBA, YAENbHAas TEILIOTA IUIABICHUS, YACJbHAs TEIUIOTa
napooOpa3oBaHMsl, YyJElbHas TEIUIOTa CrOpaHus TOIUIMBA, KO3(PUIMEHT IO0IE3HOrO
JNEUCTBUSA TEIUIOBOM MAIIWHBI, OTHOCUTENbHAs BJIIAXKHOCTb BO31YyXa, JJIEKTPUUYECKUN
3apsAl, cuia TOKa, 3JIEKTPUYECKOE HAIPSIKEHUE, COMPOTUBICHUE MPOBOJHUKA, YAEIBHOE
CONPOTHUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCThH JEKTPUUYECKOTIO TOKA), MPU ONUCAHUU
IPaBWJIBHO TPAKTOBAaTh (PU3MUECKUNW CMBICI HCIIOJIb3YEMbIX BEIMYMH, O00O3HAUEHUS U
€IMHULBI  (PU3UYECKMX BEIMYMH, HaXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
bu3NyecKyl0 BEIWYMHY C JPYTUMU BEIMYMHAMH, CTPOUTH TpaQUKU H3YUCHHBIX
3aBHCHUMOCTEH (PU3NUECKUX BEITUYNH;

e XapaKTepHU30BaTh CBOMCTBAa TeJ, (U3NYECKUE SIBICHUS U MPOLECCHI, HCIOJb3Ys
OCHOBHBIC TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOCHMS BEIECTBA,
NPUHLIMII CYNEPIIO3UIUHU NoJiel (Ha Ka4ueCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUs 3apsja,
3akoH Oma aJig ydactka uenu, 3akoH [[xoyns—JIeHna, 3aKkoH COXpaHEeHUs] YJHEPTUH, TIPH
ATOM J1aBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUCBHIBATh €r0 MaTE€MaTUYECKOe
BBIPa)KCHME;

e OOBSACHATH (PU3MUECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTYyallMil ITPaKTUKOOPUEHTUPOBAHHOIO XAPAKTEpa: BBISABIATH NPUYUHHOCIIEICTBEHHBIE
CBA3U, CTPOUTH OOBSICHEHHE M3 |—2 JIOrMYECKHX LIAaroB ¢ OMOpod Ha 1—2 HM3y4YEHHBIX
CBOMCTBA (DU3UUECKUX SIBJICHUH, PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTE;

e pelIaTh pacu€THbBIC 3aJauud B 2-3 JCHCTBUS, HUCHOJB3YS 3aKOHBI U (OPMYJIBI,
CBsI3bIBAIOIIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3ajaud 3aIliChIBaTh
KpaTKO€ YCJIOBHME, BBISBIATH HEIOCTATOK JaHHBIX [JIsl PEIICHHs] 3aJayd, BbIOMpATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsl €€ pellIeHUs, TPOBOAUTh PACUETHI U CPABHUBATh
MOJIy4YeHHOE 3HaUeHHE (PU3NUYECKON BETMUMHBI C U3BECTHBIMU JTAHHBIMU;

e pacro3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO pPEIIUTh MPU TMOMOIIM (PUIUIECKUX
METO/I0B, UCIOJIb3Ysl ONMMCAHUE UCCIIEN0BAHMUS, BBIIEIATh IPOBEPSEMOE MTPEATIOIOKEHUE,
OLICHMBATh NPABUIILHOCTD MOPSIAKA TPOBEICHUS UCCIEIOBAHUS, 1€T1aTh BEIBObL;

e IIPOBOJIUTH OMBITHI 110 HAOMIOACHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Ten (KanWUISIpHBIE SBJICHUS, 3aBUCUMOCTb JaBJCHHS BO3AyXa OT €ro o00béMa,
TEMIIEpaTypbl, CKOPOCTH IPOLIECCa OCTHIBAHMS M HATPEBAaHUs IPHU W3JIyYEHHHM OT LIBETA
u3Nyyarouiel  (morsyomaromieil) MOBEPXHOCTH, CKOPOCTb HCMApeHHst BOJbI  OT
TEMIIEpaTypbl KUAKOCTH U IUIOMIAAM €€ TOBEPXHOCTH, OJJIEKTpH3aUus Tel H
B3aUMOJICUCTBUE DJIEKTPUUYECKUX 3aPSAJ0B, B3aUMOJCHCTBUE MOCTOSHHBIX MAarHUTOB,
BHU3yaJIN3alsl MATHUTHBIX ITOJIEW MOCTOSTHHBIX MarHUTOB, IEMCTBUS MAarHUTHOTO TOJISL HA
IIPOBOJJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOABUIATENS
MMOCTOSIHHOTO ~ TOKa): (OpMYJIUPOBATh MPOBEpPSIEMbIE MPEANOJOKEHHUS, COOUpaTh
YCTaHOBKY M3 MPEAJIOKEHHOT0 000py0BaHUs, ONUCHIBATh XOJ1 OINbITa U (POPMYJIUPOBATH
BBIBOJIBL;

e BBIIIOJIHATH MIPSIMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEJIBHON BIAKHOCTH BO3/YXa,
CWJIbI TOKa, HAmNpsHKEHUs C HCIOJIb30BAaHWEM aHAJOrOBBIX NPUOOPOB U JaTUYHMKOB



¢bu3nuecKknx BETUYMH, CPAaBHUBATh pE3yJNbTaThl HU3MEPEHUN C Yy4€TOM 3aJaHHOM
a0COIOTHOM TOTPELTHOCTH;

e IIPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTH OAHON (PM3NYECKOM BETUYMHBI OT IPYTOH C
UCIOJIb30BAaHUEM NPSIMBIX U3MEPEHHUH (3aBUCUMOCTD COIIPOTUBJICHMSI IIPOBOIHUKA OT €r0
JUIMHBI, IUIOIIAJM TIONEPEYHOr0 CEYEHHMs] U YJICJIBHOTO CONPOTUBIIEHMS BEILIECTBA
MIPOBOJIHMKA, CUJIbI TOKA, UAYIIEro 4Yepe3 MPOBOJHUK, OT HANPSDKEHUS HA IPOBOJHUKE,
HCCJIEIOBAHUE IIOCJIEIOBATEIbHOTO M MAPAUIEIbHOTO COECIWHEHUN MPOBOJHUKOB):
IUIAaHUPOBATh MCCIIENO0BAaHUE, COOMpaTh YCTAHOBKY M BBIINOJHATh WU3MEPEHUS, CIEHys
IpEUI0KEHHOMY IUIaHY, (PUKCHUPOBATh PE3yJIbTAaThl MOJYYEHHOM 3aBHCHUMOCTH B BUJE
TabJIUIl ¥ TpauKOB, JIeJaTh BEIBOJBI MO Pe3yJIbTaTaM UCCIICI0BAHUS;

e TIPOBOJIUTH KOCBEHHBIE M3MEPEHHUsI (PUINYECKUX BEIHUMH (yAeNbHasl TEIJIOEMKOCTh
BEILIECTBA, COMNPOTUBIECHUE NPOBOJHUKA, PabOTa M MOIIHOCTH 3JIEKTPUYECKOIO TOKA):
IUIAaHUPOBAaTh  U3MEPEHUs, COOMpaTh HKCHEPUMEHTAIbHYIO  YCTAaHOBKY, ClEIys
NPEJIOKEHHON HHCTPYKIUU, U BBIYUCIISATh 3HAYCHUE BEJIMUHUHBI;

e cOOMIONIaTh TMpaBWJa TEXHUKH O€30MacHOCTH Ipu paboTe ¢ aabOpaTOpPHBIM
000py10BaHUEM;

e XapaKTEpHU30BaTb MPHUHIMIIBI JIEHCTBUS M3YyYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € ONOpPON Ha MX OMNHMCAaHUA (B TOM YHCIE: CHCTEMa OTOIUIEHHUS JOMOB,
TUTPOMET, NapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUUK IIEKTPUUECKON dHEPruH,
ANIEKTPOOCBETUTEbHBIE MPUOOPBI, HArpeBaTEIbHBIE AJIEKTPOINPUOOPHl  (TPUMEpHI),
ANEKTPUYECKUE MPEIOXPAHUTENH, AIEKTPOMArHUT, 3JEKTPOJBHUIaTelb MOCTOSHHOTO
TOKa), HCIHOJB3yS 3HAHUS O CBOWCTBAX (PU3MUECKUX SBICHUN U HEOOXOIUMbBIE
¢du3nyeckrue 3aKOHOMEPHOCTH;

e pacrmo3HaBaTh NPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTENbHBIE MPUOOPHI MO
CXeMaM M CXEMAaTHYHBIM PHUCYHKaM (KHAKOCTHBIM TEPMOMETpP, TEPMOC, NCHUXPOMETD,
TUTPOMETp, JABUTATENIb BHYTPEHHETO CrOpaHMsl, B3JEKTPOCKOIN, PEOCTaT), COCTABISTH
CXEMbI AJIEKTPUYECKUX IIeNe C MOClIeOBaTeIbHbIM M NapajuleIbHbIM COECIUHEHHEM
AJIEMEHTOB, pa3inyas yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;

e IPUBOAUTH MpPUMEPHl (HAXOAUTh HMHPOPMALMIO O MpPUMEpPax) MPAKTUYECKOIrO
UCIIONb30BaHUsl (U3MYECKUX 3HAHUM B TOBCEIHEBHOW >KM3HM g oOecreyeHus
0e30macHOCTH TMpU OOpallleHnd ¢ MpudopaMu U TEXHUYECKUMH YCTPOMCTBaMH,
COXPAHEHUs 370POBbs U COOJIIOJICHUSI HOPM 3KOJIOTUYECKOTO MOBEICHUS B OKpYXKarolIei
cpene;

e OCYLIECTBIATh MOUCK HH(OpMauuu ¢uznueckoro coaepxanusi B VHTepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUM W TyTEM CpaBHEHUS JOMOJHUTEIBHBIX HCTOYHHKOB
BBIICNIATE HMH(OpMAIIMIO, KOTOpas SBJSIETCS MPOTUBOPEYUBOM WM MOXET OBbITh
HEAOCTOBEPHOMU;

e UCIIOJIB30BAaTh MpPHU  BBINOJHEHWHM YYEOHBIX 33JaHUl  HAYYHO-TIOMYJISIPHYIO
JUTEPATYpPy (PU3NYECKOrO0 COAEp)KAHMs, CIPABOYHBIE MaTepualbl, PECYpPChl CETH
NurtepHer, BiaageTb OpuéMaMU  KOHCHEKTUPOBAHUS  TEKCTa, MpeoOpa3zoBaHUs
uH(OpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

e CO3/1aBaThb COOCTBEHHBIE NMUCHbMEHHBIE M KpATKHWE YCTHBIE COOOIIEHUs, 00001mas
MH(OpPMAIMI0O U3 HECKOJbKUX HCTOYHUKOB (DPU3MUYECKOTO COJEPKAHMS, B TOM 4YHUCIE



nyOJIMYHO MPEACTABIISATH PE3YIbTAThl IPOSKTHOM MM MCCIIEA0BATEIBCKON IEATEIbHOCTH,
Ipv 3TOM TPaMOTHO HCIOJB30BaTh M3YUYCHHBIH MOHSATHUIHBIA ammapaTr Kypca (U3HKH,
CONPOBOK/IaTh BBICTYIUICHHE MPE3CHTALINEM;

e IIPU BBIMOJHEHUU YUYEOHBIX NPOEKTOB MU HCCIETOBAHUN (U3HUECKUX IPOIIECCOB
pacnpenensiath O0S3aHHOCTU B TPYMIE B COOTBETCTBUU C TOCTABJICHHBIMU 3a/lauaMu,
CJIEIUTH 32 BBINOJHEHUEM IIJIaHA ACHCTBUN U KOPPEKTUPOBATH €T0, aJICKBATHO OLICHUBATh
COOCTBEHHBI BKJIJ, B JEATEIBHOCTh TPYIIBI, BBICTpaBaTh KOMMYHHKAaTHBHOE
B3aMMOJICUCTBHE, MPOSIBIISAS TOTOBHOCTh pa3peiaTh KOH(IUKTHI.

K koniy oOydenuss B 9 kJjacce IpelIMETHbIE pPe3yJbTaTbl Ha 0a30BOM YpOBHE JOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

e UCIIOJIB30BaTh IOHATHUS: CHUCTEMa OTCU€Ta, MaTepualbHas TOYKA, TPACKTOPHS,
OTHOCHUTEIIFHOCTh MEXaHHWYECKOTO NBIDKEHUs, Aedopmarus (ympyras, IUtacTU4eckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD M MEPETPY3KH, LIEHTP TAKECTH,
abCOMIOTHO TBEPJOE TENO, LIEHTP TSKECTH TBEPAOrO TEja, paBHOBECHE, MEXaHUUECKHE
KOJIeOaHUs U BOJIHBI, 3BYK, HH(PA3BYK U yJIbTPa3BYK, AIEKTPOMATHUTHBIE BOJIHBI, IIKaJIA
AJIIEKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTh U AAIIBHO30PKOCTh, CIIEKTPbl UCITyCKaHUS
U TIOTJIONICHHUS, ab(a, OeTa- U raMMa-u3y4yeHus!, U30TOIbI, SiACpHasi JHEPreTHKa,

e pa3nuyaTh SBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE NPSIMOJIMHEHHOE JBUKEHUE,
PaBHOYCKOPEHHOE NPSMOJIMHEMHOE ABM)KEHHE, CBOOOAHOE MaJEHHE TEJl, PaBHOMEPHOE
JBUYKEHUE TIO OKPY>KHOCTH, B3aUMOJIEUCTBHE TEJI, PEAKTUBHOE IBM)KEHHE, KOJIEOATEIbHOE
JBIDKEHUE (3aTyXalolllle U BBIHYXIEHHBIE KOoJieOaHUsI), pe30HAHC, BOJHOBOE JIBHXKCHUE,
OTpa)KEHUE 3BYyKa, NPAMOJIUHEHHOE paclpOCTPAHEHNE, OTPAKEHUE U ITPEJIOMIIEHUE CBETA,
MIOJIHOE€ BHYTPEHHEE OTPAKEHUE CBETA, Pa3yI0KEHUE OEJIOro CBETa B CIIEKTP U CIOXKEHHUE
CHEKTpaJbHBIX  LIBETOB, JHCIEPCUS  CBETa, €CTECTBEHHas  PaJUOAKTUBHOCTb,
BO3HMKHOBEHHUE JIMHEWYATOrO CIEKTpAa HU3IYyYEHHs) MO ONUCAHUI0 UX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE ONBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE;

e PAcIiO3HABaTh MPOSBICHUE U3YyUYEHHBIX (PU3NUYECKUX SIBICHUN B OKPYXAlOLIEeM MHpeE
(B TOM ymucie QU3MYEcKHUe SIBICHUS B MPUPOJE: MPUIMBBI U OTIUBBI, JBUKECHHUE IJIAHET
ConHe4yHON CUCTEMBI, PEAKTUBHOE ABMKEHHUE >KUBBIX OPraHU3MOB, BOCHPHUSTHE 3BYKOB
KUBOTHBIMH, 3E€MIIETPSICEHUE, CEHUCMUYECKHME BOJIHBI, LyHaAaMH, 3XO0, LBETa Tell,
ONTUYECKUE  SIBJICHUS B  NpUpoje, OMOIOrMueckoe  JEeWCTBHE  BHJIUMOTO,
yJIbTPauoJE€TOBOIO U PEHTTEHOBCKOTO U3Ty4eHH, €CTECTBEHHBIN paMOaKTUBHBIN (OH,
KOCMHUYECKHE JIy4H, PAJUOAKTUBHOE W3JIyYCHHE IPUPOIHBIX MHUHEPAIOB, ACHCTBUE
PaAMOAKTUBHBIX M3IYyYEHUH HA OpraHuU3M 4YeJoBeKa), NpHU O3TOM NEPEBOIUTH
MPaKTUYECKYI0 3a7adyy B Y4YeOHYIO, BBIJICIATh CYIIECTBEHHbIE CBOMCTBA (MpU3HAKHU)
(UBUYECKUX SIBJICHUM;

e ONMUCHIBATh M3y4YEHHBbIE CBOMCTBAa Ted U (U3MUECKHUE SBJICHUS, HCIOJb3Ys
(du3nueckue BEIMYUHBI (CPEAHsst U MTHOBEHHAs CKOPOCTh Tejla MPU HEPaBHOMEPHOM
JIBUKEHUU, YCKOPEHHUE, TMepeMelIeHue, MyThb, yrioBas CKOPOCTh, CHUJIa TPEHHUA, CHIIA
VOPYTOCTH, CUJIa TSDKECTH, YCKOPEHHE CBOOOIHOTO MajieHHs, BeC Tejla, UMIYJbC Tea,
UMITYJIbC CHJIBI, MeXaHudeckas paboTa W MOUIHOCTb, MOTEHIMAJIbHAs SHEprus Tena,
MOJHATOrO HaJ IOBEPXHOCTBIO 3€MJIM, IMOTEHIMAJbHAs SHEPIHsl CXKATOW NPYKUHBI,
KMHETHYECKasi SHEPTHUsl, MOJHAs MEXaHWYecKas PHEprus, NepHoJ U 4acToTa KoJeOaHUi,



JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKa3aTelb
MPEJIOMJICHUSI CPE/Ibl), TPU OMUCAHWW MPABUIBLHO TPAKTOBATh (U3MUYECKUI CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, 0003HAUEHUS M €JUHUIBI (U3MUYECKUX BEIUYMH, HAXOIUTh
(GbopMyJibl, CBA3BIBAIOLIME JAHHYIO (DPU3UYECKYI0 BEIMYUHY C APYTMMH BEJIMYHMHAMU,
CTPOUTH IpaUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

e XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBJICHUS U MPOLECCHI, UCIIONB3YS 3aKOH
COXpaHEHUSl DHEPTHH, 3aKOH BCEMHPHOTO TATOTCHHS, NPHWHIIUI CYIEPIO3UIIUA CHII,
OPUHIIMI OTHOCUTENbHOCTU [amuiiest, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUsS MUMITYJIbCa,
3aKOHBI OTPAKEHUSI M TIPEIIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsJ0BOTO U MacCOBOTO
Yycell MPH SACPHBIX PEaKLUAX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA U
3aMUChIBAaTh €T0 MATEMAaTUYECKOE BBIPAKEHHUE,

e OOBSACHATH (PU3UYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHCIE U B KOHTEKCTE
CUTYallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUUMHHO-CIEACTBEHHBIC
CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTUYECKHUX IIAroB C OMOpOM Ha 2—3 M3y4YEHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE;

e pemiaTh pacu€THhIC 3aJaud (OMMparolIUMecss Ha CUCTeMy U3 2—3 ypaBHEHHUM),
UCIIONIb3Ysl 3aKOHbI U (DOPMYJIbI, CBSI3bIBAONIUE (PU3MYECKHUE BEIUYMHBI: HAa OCHOBE
aHajM3a yCJIOBUS 3aJ]auM 3alMChIBATh KPATKOE YCJIOBHE, BBISIBIISITH HEAOCTAIOIIME WM
M30bITOYHBIE JaHHBIC, BBIOMPATH 3aKOHBI M (DOPMYIBI, HEOOXOAMMBIC IJIsI PEIICHUs,
MPOBOANTH PAcU€Thl U OLIEHUBATH PEATUCTUYHOCTD MOMyUYEHHOTO 3HaUCHUs (PU3UUECKOM
BEITNIMHBL;

e pacmo3HaBaTh NPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh HPU MOMOIU (HU3HUIECKUX
METOJIOB, UCIIOJIb3Ys OMMCAHUE HCCIEA0BAHNUS, BBIACIATH IPOBEPIEMOE IIPEIIOIOKEHNUE,
OLICHWBATh TPABWIBHOCTh TMOPSAAKAa TPOBEICHHUS HCCIENOBAHUS, JI€laTh BHIBOJBI,
WHTEPIPETUPOBATH PE3yIbTAaThl HAOIIOICHUIA U OTIBITOB;

e TIPOBOJIUTH OTBITHI 1O HAOMIOACHHUIO (PHU3NICCKUX SBIICHUN MW (PU3NUECKUX CBOWCTB
Ten (M3ydeHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUsS YHEPIHH, 3aBHCHUMOCTD
nepuojia KojieOaHuM MPY>KUHHOTO MasiTHUKA OT MacChl Tpy3a M KECTKOCTH MPY>KUHBI U
HE3aBHCUMOCTh OT aMIUTUTYbl MallbIX KOJEOaHUMU, MPSMOJIUHEHHOE pachpOoCTpaHEHHUE
CBETa, pa3joXeHHe OEIOT0 CBeTa B CIEKTP, H3yUeHNE CBOWCTB U300paKEHHSI B TUIOCKOM
3epKajie M CBOMCTB M300pakeHHUs TMpeAMeTa B coOuparoiieil JuH3e, HaOII0JeHue
CIUTOITHBIX W JIMHEWYATHIX CIIEKTPOB M3IIYUYCHHS): CAMOCTOSATEIHLHO COOMPATh YCTAaHOBKY
13 U30BITOYHOTO HaOopa OO0OpYJAOBaHUS, OMUCHIBATH XOJ OIbBITA U €r0 Pe3ybTaThl,
(hopMyIHpOBaTh BHIBOJIHI,

e TIPOBOJIUTH TPU HEOOXOIMMOCTH CEPUI0 TPSIMBIX HU3MEPEHHH, ONpenemss CpeaHee
3HaYeHUe u3MepsAeMOl BeJIUYMHBI ((POKYCHOE pacCTOsSHHE CcOOUparomel JHH3bI),
000CHOBBIBAThH BHIOOP crioco0a u3MepeHus (M3MEPUTENHHOTO MPUOOopa);

e TIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTEH (DM3MUECKUX BEIUYHH C HCIIOJIb30BAHHEM
MPSAMBIX U3MEPCHHH (3aBUCHMOCTB IyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM IBUKCHUHU
0e3 HayalbHON CKOpPOCTH, TEeproja KOJeOaHM MaTeMaTHYeCKOro MasTHUKA OT JTUHBI
HUTH, 3aBHCHMOCTU yTjia OTPAXXEHUS CBETa OT yIJia MaJeHUs W yria MpeJIOMJICHUS OT
yriia TajeHus1): TUIAaHUPOBATh MCCIEIOBAHUE, CAMOCTOSATEIHLHO COOMpaTh YCTAHOBKY,



¢bukcupoBaTh pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MUECKHX BEIUYUH B BUJC
TabNIUI ¥ TpauKOB, JI€7aTh BHIBOJBI MO PE3yIbTaTaM UCCIIEI0BAHUS;

e IIPOBOJIUTH KOCBEHHBbIE HM3MEpPEHUs (PUIUUECKUX BEJIMYMH (CpPEeAHssi CKOPOCTh H
YCKOpEHHE Tela MPU PAaBHOYCKOPEHHOM JIBM)KCHHH, YCKOPEHHE CBOOOJTHOTO MaJICHUS,
KECTKOCTh TMPY>KUHBI, KOA((UIIMEHT TpPEeHUsS CKOJIbKEHUs, MeXaHuuyeckas padota u
MOIIHOCTb, YaCTOTA U MEPUOJ KOJIEOAHUI MaTEeMATHYECKOrO0 U MPYKUHHOTO MasiTHUKOB,
ONITUYECKasl cujia cOOUparoIIel JTMH3bI, paAMOAKTUBHEIN (DOH): TUTAHUPOBATH U3MEPEHHUS,
coOupaTh JKCINEPUMEHTANIbHYIO YCTAHOBKY U  BBINOJHATH HU3MEPEHHUS, CIeays
NPEAJIOKEHHOW WHCTPYKUWH, BBIYUCIATh 3HAYEHUE BEIUYMHBI W aHAJIU3UPOBATH
MOJIyYEHHBIE PE3YNBTATHI C YYETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHUI;

e COONMIONATh TMpaBWIa TEXHUKH O€30MacHOCTH TMpH pabore ¢ J1abopaTOPHBIM
000py10BaHUEM;

e pa3aMYaTh OCHOBHBIC NMPU3HAKKA HM3YUEHHBIX (U3MUECKUX MOJeNed: maTepuaibHas
TOYKa, aOCOJIOTHO TBEPJOE TENO, TOYEUHBI MCTOYHMK CBETa, Jy4, TOHKAas JIMH3A,
IJIaHETapHasi MOJENb aTOMa, HYKJIOHHAs! MOJIEJb aTOMHOTIO S]1pa;

e XapaKTEpHU30BaTh NPHUHLMIBI ACHCTBUS HU3YYEHHBIX NPHOOPOB MU TEXHUYECKUX
YCTPOMCTB C OMOPOI Ha UX ONMHUCAHUS (B TOM YHUCIE: CHUAOMETP, JAaTUUKU MOJIOKEHHUS,
pacCcTOsSIHUSL U YCKOPEHHMs, paKkeTa, 3X0J0T, OUKH, MEPUCKOI, (oToanmnapar, ONTHIECKHUE
CBETOBO/IbI, CIIEKTPOCKOII, TI03UMETP, Kamepa BuiibcOHa), UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX
(bu3HYECcKUX SIBICHUI U HEOOXOUMBbIE PU3NYECKHUE 3aKOHOMEPHOCTH;

e UCIIOJIB30BATh CXEMBbI M CXEMATHUYHbIE PUCYHKH U3YUYEHHBIX TEXHUUECKUX YCTPOUCTB,
U3MEPUTENIbHBIX NPUOOPOB U TEXHOJOTMYECKUX IIPOLECCOB IPU PEUICHUH Y4eOHO-
IPAKTUYECKUX 3a]a4y, ONTUYECKUE CXEMBbI ISl MOCTPOCHUS H300pak€HUH B IUIOCKOM
3epKajie 1 coOMparole JMH3E;

e IPUBOJAUTH MpPUMEPHl (HAXOAUTh HMHPOPMALMIO O MpPUMEpPax) MPAKTUYECKOIro
UCIIONIb30BaHUsl (U3MYECKUX 3HAHUU B TIOBCEIHEBHOW KU3HU s OOecreueHus
0e30macHOCTH TMpU OOpallleHnd ¢ MpudopaMu U TEXHUYECKUMH YCTPOMCTBaMH,
COXPAHEHUs 370POBbs U COOJIIOJICHUSI HOPM 3KOJIOTUYECKOTO MOBEICHUS B OKpYXKarolIei
cpene;

e OCYLIECTBISATh MOUCK HH(popManuu @unyeckoro coaepxanuss B HMHTepHeTe,
CaMOCTOSITENIbHO  (hOPMYJIMPYs TOMCKOBBIM 3alpoc, HAaXOAWUTh IYTH ONpPEIEICHUs
JOCTOBEPHOCTH MOJY4YeHHOM HWH(GOpMalMd Ha OCHOBE HMEIOLIUXCS 3HAaHUM W
JOTIOJTHUTENIBHBIX UICTOYHUKOB;

e UCIIOJIb30BaTh MpPHU  BBINOJHEHWHM YYEOHBIX 33JaHUl  HAYYHO-TIOMYJISIPHYIO
JUTEPATYpPy (PU3NYECKOrO0 COJAEpKAHMS, CIPABOYHBIE MaTepUalbl, PECYpPChl CETH
WuTtepHer, Biazerp MNpUEMaMH  KOHCIEKTHPOBAaHUS  TEKCTa, IMpeoOpazoBaHUs
uH(OpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

e CO3J1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(POPMALIUU
U3 HECKOJbKUX HWCTOYHMKOB (PU3UYECKOTO CcoJepkKaHUs, MyOJUYHO NPEICTaBIATh
pe3ynbTaThl MPOEKTHOM WM HCCIEN0BATENbCKON AEATENBHOCTH, MPU 3TOM TPaAMOTHO
WCIIOJIb30BaTh W3YYCHHBIM TMOHSATUWHBIN amnmapar u3y4aeMoro paszaena (U3uKku u
COTIPOBOXAATh BBICTYIUIEHUE TMpe3eHTauel ¢ y4€ToM OCOOEHHOCTEH ayaUTOPHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosanuyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dyekTpoHHbIE (LM pPOBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUHM OKPY:KAKIIET0 MUPa
1.1 ®dusuka - HayKa o MPUPOe 2 https://m.eds00.ru/ZJ2U13BMX
1.2 ®u3nyeckue BEITHYUHBI 2 https://m.edsoo.ru/UDCTC8RJD
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHHUS 2 https://m.edsoo.ru/ZOL7QLIIS
Hroro mo pazueny 6
Pa3znea 2. [lepBoHayaibHbIE CBeIEeHUS 0 CTPOEHUH BellleCTBA
2.1 Crtpoenue BemiecTBa 1 https://m.edsoo.ru/2SJ151M41
BHIKCHHE 5
2.2 A 1 B3AHMOJICHCTBHEC HacTHI 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIIECTBA
2.3 ArperaTHble COCTOSIHUS BEILIECTBA 2 https://m.edso0.ru/ONOV1XY1K
Hroro no pazgeny )
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 Mexannueckoe IBUKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 WNuepuus, macca, IIIOTHOCTh 4 https://m.edso0.ru/GXPU4MT5P
3.3 Cuta. Bunsr cun 14 1 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTE U ra3oB
1 N
4.1 Hassetine. [lepenatia napnemist TaCpALIMA 3 https://m.edso0.ru/X0DW367P2

TCJIaMU, XXUAKOCTAMU U ra3aMu



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2

4.2 JlaBrieHHEe KUIKOCTH

https://m.edsoo.ru/2MVXZ0KL4

4.3 ATtMochepHoe 1aBJICHHE

JlelicTBue ®UIKOCTH U Ta3a HA

https://m.edso00.ru/T7134SXNO

4.4 B 7 3 https://m.edsoo.ru/NFE60Y8NK
MOTPYXEHHOE B HUX TEJIO
Hroro no pazgeny 21
Paszgea S. Pabora u MOIIHOCTH. JHEPrust
5.1 PaboTa 1 MOIIHOCTH 1 https://m.edsoo.ru/75LMREDY1
5.2 [IpocThie MeXaHU3MBI 1 https://m.eds00.ru/504NQXKX9
5.3 MexaHnuecKkasi SHEeprus 1 https://m.eds00.ru/G30454EMT
Htoro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOT'PAMME



https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KVIACC

KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTesbHbIe pecypchl
padoThI padoTshI
Paznen 1. TensoBble siBJIeHUS
1.1 CtpoeHue U CBOIMCTBA BElECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TeruoBbie IpoLIECChHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Htoro no paznemny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
2.1 UIeKTpHHecKie SAPIBL. SapskeHibic 7 1 https://m.eds00.ru/RAQORCTQ4
TeJa U UX B3aUMOJICHCTBUE
2.2 [ToCTOSIHHBIN IEKTPUUECKUIN TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarsuTHbI€ SIBJICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DNeKTpOMarHuTHAsE MHIYKIIHS 4 https://m.edsoo.ru/7QODSEL15
Hroro no paszneny 37
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I1O 68 4 145
[MPOTPAMME '



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHbIe (UU(poBbHIE)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3nen 1. Mexanuyeckue siBJIeHUS
Me ecKoe eHHe 0
1.1 XAHIHCCIOT ABMACHIC 1 CHOCODRL Ero 10 1 https://m.edso0.ru/CEOGHRGTL
OTHCAHUS
1.2 B3aumoneiictBue Ten 20 1 3 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXPAHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
2.1 Mexanuueckue KojieOaHus https://m.eds00.ru/S5VIGSAI3
2.2 Mexannueckne BOJIHBL. 3BYK 1 https://m.edsoo.ru/DHIJG8A50
Hroro no pazgeny 15
Pa3nes 3. Di1eKTPOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIC BOJIHBI
OnekTpomMa oe moie
3.1 FICKTPOMATHITTHOC HOMC H 6 2 https://m.edsoo.ru/DT98BSEY0
AJIEKTPOMAarHUTHBIE BOJIHBI
Hroro no paszneny 6
Pa3nes 4. CBeToBble sIBJICHUS
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI https://m.edso0.ru/20WNYKRX1
4.3 Paznoxenue 6enoro ceera B ClEKTp 3 2 https://m.eds00.ru/2Z5AH0DTO
Hroro no pazneny 15



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Pa3nea 5. KpanroBble ABJIeHUA

I/ICHYCKaHI/Ie " IIOTJIOICHHUE CBETA

5.1 4 1 https://m.edsoo.ru/BK5E4AQQ8
aTOMOM
5.2 Ctpoenune aTOMHOTO spa 1 https://m.edsoo.ru/U3WX2R61B
5.3 SnepHbie peakuu 1 https://m.edsoo.ru/TMMVY9VSF
Wroro no pazueny 17
Pa3nen 6. [loBTOopuTeIbHO-00001IAI0IINIT MOYJIb
I1
6.1 OBTOPCHHE 1 000OLICHHE COACPXAHHS 9 2 https://m.edsoo.ru/JKQXVJ8BE
Kypca ¢usmku 3a 7-9 kinacc
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOT'PAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
H3yUYeHHs

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

®dusrka — HayKa O PUPOJE.
SIBnennsa npupoasl. dusnyeckue
SBJICHUS

https://m.edsoo.ru/35YPBIW5K

MexaHndecKkue, TeIIOBEIE,
AIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusznyeckre BEIUYUHBI U UX
HU3MCPCHHUC

Ypok-uccnenoBanue
"N3mepenue TeMnepaTypsl Ipu
MOMOIIH >KUKOCTHOTO
TEPMOMETPA U JIaTUHKA
TeMIEPaTyphl"

Kax ¢uzuka u gpyrue
€CTECTBEHHBIE HAYKH U3Y4arOT
npuponay. EcrecTBeHHOHAyUYHBIN
MeTOo[ o3HaHus. Onucanue
bu3uuecKux SBICHUN C
MTOMOIIBIO MOJIENIEN
VYpok-uccnenosanue "IIposepka
TUIIOTE3bI: JATBHOCTD MOJETA
IIapUKa, IyIIEHHOIO

https://m.edsoo.ru/I116U53L6H

https://m.edsoo.ru/6ZYFTFPA7

https://m.edsoo.ru/\VQGCNS8IMP

https://m.edsoo.ru/3LPP2HP X2

https://m.edsoo.ru/QYLZITEMU



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

TOPU30HTAIILHO, TEM OOJIBIIIE,
4yeM OOoJIbIIe BhICOTA MycKa"

Crpoenue BemiectBa. OMNbITHI,
JTIOKA3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEIIECTBA

I[BI/I}KCHI/IC JacTull BEIIECCTBa

https://m.edsoo.ru/F5PU40LYR

https://m.edsoo.ru/HQ31SN1F3

VYpoxk-uccnenoanue «OMbITHI
10 HaOJIIO/ICHUIO TEIUIOBOTO
pacuIMpeHus ra30B»

https://m.edso0.ru/FT87UNTLS

10

11

ArperatHbie COCTOSIHUSI
BEIIECTBA

B3anMocBs3b MEKIY
CBOWCTBaMH BEIICCTB B Pa3HBIX
arperaTHbIX COCTOAHUAX U UX
aTOMHOMOJIEKYJISIPHBIM
ctpoerneM. OcoOEHHOCTH
arperaTHbIxX COCTOSTHUU BOJbI

https://m.edsoo.ru/STRDWACXM

https://m.edsoo.ru/AWM1DBI148

12

13

MexaHn4eckoe JBUKEHUE.
PaBHOMEpHOE U HEpABHOMEPHOE
JOBHUKECHUE

Cxkopoctbs. EnuHALBI cCKOpOCTH

https://m.edsoo.ru/SW6CCIHB1

https://m.edso0.ru/29GPTJAKL

14

Pacuer nytu u BpemMeHH
JIBUKECHHUS

https://m.edsoo.ru/PVHMNWAUA

15

16

Huepuus. 3akoH UHEPIUH.
BsanmonelicTBre Ten Kak
MPUYMHA U3MEHEHUS CKOPOCTH
JIBYOKEHUS Tell

ITnotHoOCTE BemecTBa. Pacuer

https://m.edsoo.ru/KX5510I1BX

https://m.eds00.ru/0S71X3DPS



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS

Macchbl U 00BbeMa Teja 1o ero
[UIOTHOCTH

17

18

19

JlaboparopHas paboTa
«OnpeneneHue WIOTHOCTU
TBEPIOTO TEJIA»

Penrenue 3amad mo reme
"ITnoTHOCTHE BemecTna"
Cwta Kak XapakTepHUCTHKA

B3aumoencTsus Ten. Cuina
ynpyroctu. 3akoH ['yka

https://m.edso0.ru/OH22PX7CX

https://m.edso00.ru/50DYVYG49

https://m.edsoo.ru/NV56FY1G2

20

JlaGopaTtopHnast pabora
«3y4eHne 3aBUCUMOCTH
pacTsokeHus (aedopMariim)
MPYKUHBI OT MTPUIIOKEHHOM
CHUJIBD»

https://m.edsoo.ru/PXXW6DHXE

21

SBaenne Ttarorenusa. Cuna
TSKECTHU

https://m.edso0.ru/OCWIXFNQE

22

23

24

CBs13b M@Ky CUJION TSKECTH U
Maccoii Tena. Bec Tena.
Pemenne 3amau mo teme "Cuna
TSKECTH"

Cuna TsKeCTH Ha IpYrux
ianerax. duznueckue
XapaKTePUCTUKU TUIaHET

Usmepenue cui. lunamometp

https://m.edsoo.ru/8PZHPV1YJ

https://m.edsoo.ru/IM2DOKYLI

https://m.edsoo.ru/IT1ZGKCKH

25

26

Bec Ttena. HeBecomocTh

CrnoxxeHue AByX CHll,
HalpaBJIEHHBIX 110 OJHOM

https://m.edsoo.ru/UA01SQ8RE

https://m.edsoo.ru/L6SNUZVZ8



https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8

npsMoil. PaBHoAeCTBYIOIAs
cui

27

28

29

30

Pemenue 3agau no reme
"PaBHonelicTBytomas cui'"

TpeHue CKOJIbKEHUS U TPEHHE
nokosi. TpeHue B mpupoae u
TEXHHUKE

JlaGopaTopHnas pabota
«M3yueHne 3aBUCUMOCTHU CHUJIbI
TPEHUSI CKOJIbKEHUS OT CUJIBI
JABJICHUS U XapakTepa
COTIPUKACAIOLIUXCSA
ITOBEPXHOCTEMN»

Pemrenue 3amau Ha onpenencHue
PaBHOACHCTBYIOLIEH CHIIbI

https://m.edsoo.ru/MKPXDZNX5

https://m.edsoo.ru/TA1IEOSMMH

https://m.edsoo.ru/TAQP4B30A

https://m.edso0.ru/5YY23XXSD

31

Pemenue 3aga4d mo remam: «Bec
tenay, «I'paduueckoe
n3zo0paxenue cuiy, «CHITbI,
«PaBHOIEUCTBYIOMIAs CUIDY

https://m.eds00.ru/T9V639RZF

32

KonTponbHas pabora o Temam:
«MexaHndecKoe IBIKEHHIE,
«Macca, II0THOCTBY, «Bec
Tenay, «I['paduyeckoe
n300paxenue cuimy, «CHUITbD)

https://m.edsoo.ru/PAROSWE4D

33

JaBnerune. CriocoOb1
YMCHBIICHUA U YBCIIMYCHUA
JIaBJICHUS

https://m.edsoo.ru/25TVM1FDL

34

I[aBJ'IeHI/IC raza. 3aBUCHMOCTb

https://m.edsoo.ru/544Y MX9WR



https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR

aBJIEHMS ra3a OT 00bEMa,
TEMIIEPaTyphI

35

36

37

IIepenava naBieHus TBEPABIMU
TCJIaMU, XUAKOCTAMU U ra3daMu.
3axoH [lackans

HaBJ'IeHI/IC B XXUJKOCTH U rase,
BBI3BAHHOC HCfICTBHeM CHIJIBI
TAXKCCTH

Pemenue 3amau no reme

«JlaBneHue B )KUIKOCTH H rase.
3akod [Tackamnsa»

https://m.edsoo.ru/CG5P08NWO

https://m.edsoo.ru/K7T1219UC

https://m.edsoo.ru/UHHC5RB6W

38

Coobmaronmecs: CocyIbl

https://m.edsoo.ru/7THDBMDHR?2

39

40

['unpaBnuyeckuit mpecc

Manomertpsl. [lopuHeBon
KUAKOCTHBIM HacocC

https://m.edsoo.ru/67X2LF396

https://m.eds00.ru/5G846G718

41

Atmocdepa 3emin. [Ipuanns
CyIIECTBOBAHMS BO3IyIIHON
0007109KH 3eMITi. 3aBUCUMOCTh
aTMOC(hEepHOTO JaBJICHHS OT
BBICOTHI HaJl YPOBHEM MOPS

https://m.edsoo.ru/DRQ6ZPW1M

42

43

44

Bec Bo3nyxa. ATmMochepHoe
JIaBIICHUE

W3mepenune atMochepHOro
napnenus. OnsiT Toppuuernm
3aBUCUMOCTbH aTMOC(HEPHOT0

JABJICHUSI OT BBICOTHI HaJI
YPOBHEM MOpsi

https://m.edsoo.ru/PYRNEDISY

https://m.edso0.ru/2183TIPD4

https://m.edsoo.ru/YWIJFWMZI1J

45

bapomerp-anepon.

https://m.edsoo.ru/WBNXTP7GR



https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR

ATMmocdepHoe JaBieHre Ha
Pa3IMYHBIX BBICOTAX

46

47

48

Pemenne 3amad mo Teme
"ATtmocdepHoe naBneHue"

JleficTBUE KUAKOCTH U raza Ha
MOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuia

JlaGopaTopHnas pabota
«OrnpeneneHne BhITAIKUBAIOICH
CHUJIbL, IEHUCTBYIOLIEH Ha TEIO,
MOTPYKEHHOE B )KHUJIKOCTh)»

https://m.edsoo.ru/YWVWL5TA1L

https://m.edsoo.ru/SMG9FR466

https://m.edsoo.ru/7U40IDLK2

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca TeJa B BOJIE OT 00bEMa
MOTPY>KEHHOH B JKUAKOCTh YaCTH
Tena»

https://m.edsoo.ru/OUOBGKKSW

50

I1naBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

o1

JlaGopartopHas paboTa
"KoHcTpynpoBaHue apeomerpa
WM KOHCTPYHUPOBAHUE JIOAKU U
OIpeieNieHnE €€
rpy30MOaBEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemenue 3agau no remam:
«IInaBanue cyaoB.
Bo3znyxomnaBanuey, «JlaBienue
TBEPABIX TCII, )KI/I,ZIKOCTGI\/'I nu
ra3oB»

https://m.edsoo.ru/R7VHLAGB0Q

53

Mexannueckas paboTa

https://m.edsoo.ru/1YIR6J7L5



https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5

54

MomHocts. Eaqunuiint
MOILHOCTHU

https://m.edsoo.ru/4AUUXIHR1X

55

56

57

58

59

60

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPH
noabEME I10 JIeCTHHIIE"

IIpocTeie Mexanu3Mbl. Peryar.
PaBHOBecue cwut Ha peruare

KontponbHas padora 1mo reme
«/laBiieHue TBEPIBIX TEI,
KHUJIKOCTEH U Ta30B» /
Bcepoccuiickas mpoBepovHas
pabora

PeseprHrlit ypok. Pabora ¢
TEeKCcTaMu 110 TeMe «JlaBiieHne
TBEPABIX TEJ, KUAKOCTEN U
ra3o» / Beepoccuiickas
npoBepoyHas paboTa

Pbruaru B TexHUKe, OBITY U
npupoze. JlaboparopHas pabora
«HMccnenoBanue yclOBHM
paBHOBECHS pblyara

Pemenue 3agad mo reme
«YCcloBUsL paBHOBECHS pblUara

0.5

https://m.edsoo0.ru/GDB065558

https://m.edsoo.ru/8YRUOUGS?2

https://m.edsoo.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYB9F8

https://m.edsoo.ru/KR7VOIXUT

https://m.edsoo.ru/6AXDHFS8N

61

Kosdunment nonesnoro
NEeUCTBUS MEXaHNU3Ma.
JlaGopaTtopHnast pabota
«3mepenune KII/] HaknoHHOM
MIJIOCKOCTH

0.5

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



https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW

62

Pemenne 3amad mo Teme
"Pa6ora, momuocts, KITJ["

https://m.edsoo.ru/VF5XBOQLVS

63

64

65

66

MexaHnyeckas SHeprusi.
Kunerndeckas n noreHuuanbHas
JHEPIUs

3aKoH COXpPAaHCHUA
MEXaHUYEeCKOMH OHEPIrun

YPOK-3KCIIEPUMEHT 110 TeMeE
"DKCIIepUMEHTaIbHOE
ompeecHue N3MCHEHUS
KUHETHYSCKOH 1
MOTEHITUATIBHON SHEPTHH TPH
CKaThIBAaHMH TE€Ja 110 HAaKJIOHHOM
IIockocTH"

KoHTposbHas pabora 1o Teme
«PaboTa 1 MOIIHOCTh. DHEPTUSD)

https://m.edsoo0.ru/3HQE7HOYK

https://m.edsoo.ru/46Y22ZPME

https://m.edsoo.ru/SM7E7YTZC

https://m.edsoo.ru/AECZ9T7EC

67

PesepsHblii ypok. Pabora ¢
TEKCTAMU II0 TEME
"MexaHndeckoe ABrKeHue"

https://m.edsoo.ru/MJJIPGGSA3

68

PesepsHblil ypok. Pabora ¢
TeKcTamu 1o teme "Pabora.
MormHocTh. DHeprus"

https://m.edso0.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

12



https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUH U UX ONBITHBIE
TIOATBEPKICHUS

https://m.edsoo.ru/10BIEJ8GQ

Macca u pa3mep aTOMOB U
MOJIEKYJT

Mopaenu TBEPAOTO, KUAKOTO U
ra3000pa3HOro COCTOSHUMN
BEIleCTBa

OOBsicHeHHE CBOWCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOro
COCTOSIHMH BELIECTBA HAa OCHOBE
MOJI0KEHHUH MOJIEKYJISIPHO-
KWHETUYECKOW TEOpUH

Kpucrannnaeckue u amopdusie
Tena

https://m.edsoo.ru/OMIN4E3EH

https://m.edsoo.ru/HVW3WMRAS

https://m.edso0.ru/DJYTZQHS83

https://m.edso0.ru/8G73PVM40

CmaumnBaHue U KaMWUISIPHOCTbD.
[ToBepXHOCTHOE HaTsIKEHUE
TemuoBoe pacimmpenue u
coKaTue

https://m.edso0.ru/7XZHOXTSK

https://m.edsoo0.ru/I3N3OKS8L

Temneparypa. CBs3b
TEMIIEPATYPHI CO CKOPOCTHIO
TEIJIOBOTO ABM)KEHUS YaCTHIL

https://m.edso0.ru/5XSV6F15B



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

Buytpennss sneprus. CriocoOsl
WU3MCHCHUS BHYTPEHHEW SHEPTUH

https://m.edsoo.ru/BBVCI9MH6

10

11

12

Bupael rerionepenaun
Ypok-koHbepeHIus
"[IpakTHUecKOE UCIIOIB30BAHUE
TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepuasoB B LEIX
sHeprocoepexeHus"

KommyecTBO TEIIIOTHI. VY nennHas
TCIITIOCMKOCTD

https://m.edsoo.ru/WF4J3070P

https://m.edsoo.ru/UU910QFZW

https://m.eds00.ru/88291DDIZ

13

YpaBHEHHE TEIJIOBOTO OaaHca.
TemooOMeH U TeIOBOE
paBHOBECHE

https://m.edsoo.ru/P52QUVQJE

14

JlaGoparopuas pabora
"UccnenoBanue siBeHUs
TEII000MeHa MPpHU CMEUTUBAaHUU
XOJIOAHOU U Topsiueit BoAbI"

https://m.edsoo.ru/FR2N6N5GV

15

16

17

Pacuer konnuecTBa TEMIOTHI,
HE00XO0IMMOT0 ISl HArPEBAHUS
TEJIa U BBIACIACMOTO UM ITpH
OXJIaXXACHHUHU

JlaGopatopHnas pabora
"OnpeneneHue yaeabHOU
TEMIO0EMKOCTH BelecTBa"

3Hepm${ TOILIUBA. Y AelbHAas
TCIJIOTA CTOpaHUA

https://m.edsoo.ru/JSMRA1APW

https://m.edso00.ru/401T1ZJAH

https://m.edso0.ru/683AIXYWS8

18

[InaBnenue u oTBEpIEBaHUE
KPUCTAIJINYECKUX TEJl.
VY aenpHas TEMIOTA MJIaBJICHUS

https://m.edsoo.ru/JHE5A1PJF



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF

19

Jlaboparopnas pabota
"OnpeneneHue yaeiabHOU
TEIUIOTHI IUIAaBJIEHU JIpaa"

https://m.edso0.ru/LCOXVHGHD

20

21

22

23

[TapoobpazoBanue u
KoHaeHcauus. Mcnapenue

Kuneunue. Y nensHas Temiora
nmapooOpa3oBaHus U
KOHJICHCALMH. 3aBUCHUMOCTD
TEMIIEPATYPHI KUTICHUS OT
aTMoc(hepHOro JaBJICHUS

BrnaxkHocTh Bo3mmyxa.
JlaGoparopHnas pabora
"OnpeneneHne OTHOCUTEIHHOM
BJIQXKHOCTH Bo3ayXxa"

Pemenue 3amay Ha OIIpCACIICHUC
BJIA’JKHOCTH BO3JyXa

https://m.eds00.ru/CQG4DQKML

https://m.edsoo.ru/Y7HDIM2GZ

https://m.edsoo.ru/7KP37W0J1

https://m.edsoo.ru/N4XJEXGAL

24

. [TapoBas
TypOuHa. /[Burarens
BHYTPEHHETO CrOpaHus

https://m.edsoo.ru/6BKWSWYG6

25

cpensbl

https://m.edsoo.ru/UJA3SDRDOH

26

27

3aKOH COXpaHEHUS U
MPEBPAILECHUS SHEPTUU B
TEIJIOBBIX MPOIECCAX
[ToaroroBka Kk KOHTPOJIBHOU

pabote mo Teme "TemnnoBsie
siBieHusl. Mi3menenne

https://m.edsoo.ru/B1KX6RPQ9

https://m.edso0.ru/9AQ53CC7C



https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C

arperaTHbIX COCTOSTHHUI
BenrecTna"

28

KonrponsHas pabora o reme
"TennoBbic SABICHUS.
W3meneHune arperaTHbIx
COCTOSTHUM BerecTna"

https://m.edso00.ru/0X03133KU

29

30

DnexkTpusanus tei. J[Ba poaa
AIEKTPUUYECKUX 3aPsI0B

ypOK-I/ICCJ'IeI[OBaHI/Ie

"DnexkTpu3auus Tea UHAYKIHEH
Y MPU CONTPUKOCHOBEHUM"

https://m.edsoo.ru/9E85KDQMD

https://m.edsoo.ru/JALQFK67J

31

B3anMopeincTere 3apsyKeHHBIX
ten. 3akoH Kynona

https://m.edsoo.ru/L1JCQZZS9

32

DNeKTprUYECcKoe MoJie.
HanpsixeHHOCTB
AIEKTpUYeCcKOro nois. [IpuHimn
CYIIEPIIO3HUIINU JIEKTPUUECKHUX
noJjen

https://m.edso0.ru/N79CZ2GZ1]

33

34

35

Hocurenu snekrprueckux
3apsA0B. DIEeMEHTApHBIN 3aps.
Crtpoenue atoma

ITpOBOTHUKY U JUBIEKTPUKH.
3aKOH COXpaHEHMS
AIIEKTPHUYECKOTO 3apsiia

Pemenue 3aga4d Ha MIPHUMCHCHUC
CBOICTB SJICKTPUYCCKUX 3apa10B

https://m.edsoo.ru/AFOIKADMV

https://m.edsoo.ru/U8JR991PB

https://m.edsoo.ru/SXWWOSWJ5

36

DNeKTpUUECKU TOK, YCIOBUS
€ro cymecTBoBaHus. MicTouHnku
AJIEKTPHUUECKOTO TOKA

https://m.edsoo0.ru/ISIMP3J3M



https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M

37

JIenCTBUA DIEKTPUYECKOTO TOKA

https://m.edso0.ru/Q8WUTCKVT

38

39

VYpoxk-uccienoanue "JleiictBue
AIEKTPUUYECKOTO MOJISI HA
MIPOBOJIHUKY U IUDJIEKTPUKH"

DJIEKTPUYECKUI TOK B METajliax,
JKUIKOCTSIX U ra3ax

https://m.edsoo.ru/ZHMKZM4JU

https://m.edsoo0.ru/E4CO0OQYPF

40

DneKkTpruyecKas 1enb U e€
COCTaBHBIE YaCTH

https://m.edsoo.ru/ROW7KUDDO

41

42

43

44

45

Cuna toka. JlabopaTopHas
pabota "U3mepenue u
peryaupoBaHe CHIIbI TOKa"

DIEKTPUUYECKOE HaAIIPSKEHUE.
BoasT™metp. JTaboparopras
pabota "U3mepenue u
peryaupoBaHue HanpsHKeHUs "

ConpoTHuBieHHE TPOBOJAHUKA.
VY nenbHoe CONpOTHUBIICHHE
BELIECTBA

Jlaboparopnast pabota
"3aBUCUMOCTB JIEKTPUYECKOTO
COIIPOTHBIIEHUS TIPOBOJHUKA OT
€ro JUIMHBI, TUIOIAAN
MIOTIEPEYHOI0 CEYEHHUS U
Marepuaia"

3aBUCUMOCTb CHJIBI TOKA OT

HanpsbkeHus. 3akoH OMa a1
ydacTka 1enu

0.5

0.5

https://m.edsoo.ru/Q9LHH7UNJI

https://m.edsoo.ru/X7P0JOFGH

https://m.edsoo.ru/EBUO05PC4G

https://m.edso0.ru/4JDA8SGZNX

https://m.edsoo.ru/\VEZPE7Q80Q

46

JlabopaTopHas pabota
"HccnenoBaHue 3aBUCUMOCTH

https://m.edsoo.ru/X5THIN3RM



https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM

CHJIBI TOKA, UAYILIETO YEPE3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa 1 HaNpsHKEHUs Ha
pesucrope"

47

IlocaenoBarenbHOE U
MapajuieIbHOE COCTUHEHUS
MIPOBOTHUKOB

https://m.edsoo.ru/HJ990Q3493

48

Jlaboparopuas pabota
"[IpoBepka mpaBuiia CIOKEHUS
HaIpsHKEHUN IIPU
MOCJIeIOBATEIIFHOM COCTMHEHUN
JBYX pe3UCTOpOB"

https://m.edso0.ru/VQO3VYPOTS8

49

Jlaboparopuas pabota
"[IpoBepka mpaBuia AJisi CUITBI
TOKa MPH MapaIeIbHOM
COEIUHEHUH PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

51

52

53

Pemienue 3a1au Ha IpUMEHEHUE
3akoHa OMa /17151 pa3InyHOro
COCIMHCHUS IMMPOBOAHUKOB

PaboTa 1 MOITHOCTb
JIEKTPUUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna
JlaGopatopHnas pabora
"Onpeznenenue paboThl U
MOIITHOCTH 3JIEKTPHUYECKOTO
ToKa"

DNEeKTPUYECKHE LIETTH U

NOTPEeOUTENH IIEKTPUIECKOM
sHepruu B ObITy. KopoTkoe

https://m.edsoo.ru/19ZEFKZZ4

https://m.edsoo.ru/40AIXYN3H

https://m.edsoo.ru/VR92V8JHA

https://m.edso0.ru/1L3KZ2XLM



https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM

3aMbIKaHUC

54

55

IlocTossTHHBIE MArHUTHI, KX
B3aUMOJICHICTBHE

VYpoxk-uccienoanue "M3yuenue
HOJIEW ITOCTOSHHBIX MarHUTOB"

https://m.edsoo.ru/KL1ZHIKQF

https://m.edso0.ru/1GL7RJQOR

56

MaruautHoe nojsie. MarautHoe
oJje 3eMIIM U €70 3HAa4YEHUE I
JKA3HU Ha 3emie

https://m.edso0.ru/R3IXXJCRVK

57

IToaroroBka K KOHTPOJIBLHON
pabote 1o Teme "DIEeKTPUYECKHE
3apsibl. 3apsHKEHHBIC TeJla U UX
B3aumoercTBUs. [locTOsTHHBIN
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KonTponbhas padota no teme
"DnexkTpuuecKkue 3apsbl.
3apspKeHHBIC TeJla U UX
B3auMozaecTBuUsA. [10CTOSTHHBIN
aJIeKTpUuecKuii Tok" /
Bcepoccuiickas nmpoBepodHas
pabota

https://m.edso0.ru/ZISSW4Z7W

59

PesepBHblit ypok. Pabora ¢
TekcTaMu 1o TeMe "T1oCcTOsHHBIH
AJIeKTpUyecKuil Tok" /
Bcepoccuiickas mpoBepodHas
pabora

https://m.edsoo.ru/EQRLKPT1U

60

OmnsiT Opcrena. MarautHoe
T10JI€ IEKTPUIECKOr0 TOKa
MarauTtHoe 1ose KaTyIKH ¢
TOKOM

https://m.edsoo.ru/PC1DMV4ID



https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID

61

62

63

64

65

[IpuMeHeHue 31eKTPOMarHuTOB
B TexHuke. JlaboparopHas
pabora "M3ydyenue aeicTBUA
MarHMTHOT'O TOJISl Ha MMPOBOJHUK
C TOKOM"

B
TEXHUYECKHUX YCTPOICTBaX U Ha
TpaHcnopte. JlaboparopHast
pabora "KoHcTpynpoBanue u
u3ydeHue paboTol
3JeKTpoABUTaTens"

OnbiTel Papajes. 3aKoH
ANEKTPOMArHUTHOW UHYKITHH.
[IpaBuio Jlenna

OnexTporesepa

SHEPTUH. DIIEKTPOCTAHIIMHU Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEpPruu

[ToaroroBka Kk KOHTPOJIBHOU

pabote no Teme "DIeKTpUYECKHe
U MardHuTHbIE IBiIcHUA"

0.5

https://m.edsoo.ru/KG8XDIUWD

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

https://m.edsoo.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A

https://m.edsoo.ru/GFS9PNC8B

66

KonTponbhas pabota no teme
"DneKkTpuuecKue U MarHUTHbIE
SIBJICHUS "

https://m.edsoo.ru/APBXXTADS

67

PesepBHblit ypok. Pabora ¢
TekcTamu 110 Teme "TensoBbie

https://m.edso0.ru/4B8GKYQ1X



https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X

saBJIeHUS"

68

PesepBHbIit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MaruuTHele
SABJICHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5

https://m.edsoo.ru/ISHXLLTXX



https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

MexaHnunueckoe IBHKEHUE.
MarepuanbHas TO4Ka

Cucrema orcuera.
OTHOCHUTENHLHOCTD
MCXaHHUYCCKOI'O ABMXKCHU A

PaBHOMepHOE NpAMONTHHEWHOE
JIBUKCHHE

https://m.edsoo.ru/UP3188VVCD

https://m.edsoo.ru/UWFLOQ33T

https://m.edsoo.ru/E65RWOZK0

HepaBHoMepHOE NpsAMOIMHENHOE
newxenue. Cpenuss u
MI'HOBEHHAsl CKOPOCTh

https://m.edso0.ru/L043PYTGB

IIpssMonuHeiiHOE
PaBHOYCKOPEHHOE JIBUJKEHUE.
VYckopenune

CKOpOCTh MPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JBMKEHHUS.
I'padux ckopocTH

JlaGoparopHas paboTa
"Onpenenenre yCKOpeHus Tena
IpU PAaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOU
MJI0CKOCTH"

CBoboauoe nagenue teir. OnbITh
["anmunes

https://m.edsoo.ru/SKUYWCHBO0

https://m.edsoo.ru/HXCDF3ZC8

https://m.edsoo.ru/1KKINJFO8

https://m.edsoo0.ru/NMQA4GGEOD



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

PaBHOMEpHOE ABMXKEHUE IO
okpyxHoctu. [Iepuon u yacrora

9 N https://m.edsoo.ru/PVRBIDTTH
obOparnienus. JInHeitHas U yrioBas
CKOPOCTH

10 Henpoctpenntentioe https://m.eds00.ru/O5LFGWFZY
YCKOpEHUe
IT 5 H .B

11 CPBLIH SAKOH TIPIOTOHA. BeKTop https://m.edsoo.ru/TADTURL3K
CHJIBI
Bropoii 3akon HeroToHa.

12 . https://m.edso0.ru/SA28NGVEV
PaBHOp€lcTBYIOIIAs CHITa
T i H .

13 PETHI 3aitoH HbioTora https://m.eds00.ru/XPFY G64RM
Cyneprio3unus cui
P

14 CHICHHC S2/1a7 Ha NpHMCEHCHIe https://m.eds00.ru/GEM2S4HK9
3ak0oHOB HbroTOHA

15 Cuna ynpyrocru. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
P

16 CLUEHKE 33124 10 TeMe «CHira https://m.edsoo.ru/HML1IAMN12
YIIPYTOCTH
JlaGoparopHas paboTa

17 «OmnpeneneHne KeCTKOCTU https://m.edsoo.ru/T4APAJAFV1
PYKUHBDY

18 Cuna tpenus https://m.edsoo.ru/BAWPRASI7
P

19 CIUCHKE 33124 0 TeMe «CHira https://m.edsoo.ru/PJIDH2DCIT
TPECHHSI»
JlaGoparopHas paboTa

20 "Onpenenenue ko3 duumenra https://m.edsoo.ru/C56RD8K X8
TPEHUs CKOJIbXKEeHUs"

21 Pemenne 3azia 110 Teme "3akoHE! https://m.edsoo.ru/VT3T38KBU

Herorona. Cuna ynpyroctu. Cuna



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

TpeHus"

22

23

24

Cuna TsKeCTH U 3aKOH
BCEMUPHOT'O TATOTCHHUS.
YckopeHue cBOOOIHOTO TaIeHUs
Ypok-koHpepenius "/ BrkeHne
TEJ BOKPYT TPaBUTAI[IOHHOTO
nentpa (CosiHeUHast CUCTEMA).
lamaktuku"

Pemenue 3amau o teme "Cuna

TSDKECTH Y 3aKOH BCEMHUPHOTO
TATOTEHUS"

https://m.edsoo.ru/MEETXGF6Q

https://m.edsoo.ru/BLGGQ9259

https://m.edso0.ru/VV02GV8YAT

25

[IepBas kocMHu4eckast CKOpOCTb.
HesecomocTs u nieperpysku

https://m.edsoo.ru/563XRG6ED

26

PaBHOBECHE MaTeprUalIbHOM

TOYKH. AOGCOJIOTHO TBEPIOE TEIIO.

PaBHOBecue TBEpIOTO TEIA €
3aKpEIIEHHON OCBIO BpAILlCHHUS.
MowmenT cusl. LlenTp Tsxectu

https://m.edsoo.ru/AONEMB459

27

PaBHOBECHE MaTepruaIbHOM

TOYKHU. AOCOIIFOTHO TBEPIOE TETIO.

PaBHOBecue TBEpIOTO TEIA C
3aKpEIIEHHON OCBIO BpAILlCHHUS.
MowmenT cusl. LlenTp Tsxectu

https://m.eds00.ru/GAMQWA4SLS

28

29

Pemenue 3agad mo teme
"MowmenT cuinsbl. L{enTp Tsxectn”

IToaroroBka Kk KOHTPOJIBHOU

pabote no Teme "MexaHndeckoe
nBmkenue. Bzaumonetictsue ten"

https://m.eds00.ru/0QJSN205C

https://m.edso00.ru/8D7SUVX5J



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J

30

Kontponpnast pabora o Teme
"MexaHn4YecKoe IBUKEHUE.
BzaumozeiictBue Ten"

https://m.edso00.ru/J1BOUJ2Y G

31

HNmnynsc Tena. UMimynsc CUibL.
3aKOH COXpaHEHMsI UMITYJIbCA.
VYipyroe u Heynpyroe
B3auUMOJICUCTBHE

https://m.edsoo.ru/7PI5 BWQD2

32

33

Pemenne 3agad mmo teme "3akoH
COXpaHEHHUs uMIyJnca'

Ypok-koHpepenius "PeaktuBHOe
JIBUSKEHUE B PUPOJIC U TEXHUKE"

https://m.edsoo.ru/LQO6EH8F9

https://m.edsoo.ru/SUH32H4RL

34

Mexanuueckas pabota u
MOITHOCTb

https://m.edsoo.ru/FCOHVOY XP

35

36

37

PabGota critbl TSDKECTH, CHITBI
YOPYTOCTH U CHJIBI TPEHUS

JlaGoparopHas paboTa
«Ompenenenue padboOThI CUIIBI
TPEHUs IPU PAaBHOMEPHOM
JIBY)KEHUH TeJa 10
TOPU30HTAILHON TTOBEPXHOCTH

CBs3b 3HEPTUH U PabOTHI.
[TorennuanbHas FHEPTUs

https://m.edsoo.ru/Y4H20MDHI

https://m.edsoo.ru/609HFE1P8

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sneprus. Teopema
0 KMHETUYECKON SHEPTUU

https://m.edsoo.ru/M\WKXL7NXVR

39

40

3aKOH COXpaHEHHsI SHEPTUU B
MEXaHUKE

JlaGoparopHas paboTa
«M3yvyeHune 3aKk0Ha COXpaHEHHS

https://m.edsoo.ru/FMM2S69EB

https://m.edso00.ru/0TVK8KJIXB



https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB

SHEPTUMN»

41

42

KonebarenpHoe IBHKEHHUE U €TI0
XapaKTEePUCTUKU

3aryxaromye KojaeOoaHusl.
BrinyX1eHHBIC KOJICOaHUSI.
Pe3onanc

https://m.edsoo.ru/SEQ3BHBZ3

https://m.edsoo.ru/13ZKD2M12

43

MareMaTH4ecKuil U NPy >KUHHBINA
MasiTHUKA

https://m.edsoo.ru/O71PZDM11

44

Ypok-uccnenoBanue
«3aBUCUMOCTh TIEPUOJIA
KoJie0aHUH OT )KECTKOCTH
HNPYXAHBI ¥ MAaCCHI TPy3a»

https://m.edsoo.ru/BACAG6R4KS

45

46

47

48

[IpeBparienue sHepruu npu
MEXaHUYECKUX KOJIeOaHMsIX

JlaGopaTopHnas pabota
«OrmnpeneneHue 4acToThl U
nepuoaa KoaebaHui mpyKHHHOTO
MasITHUKa

JlaGopaTtopHnast pabota
«[IpoBepka HE3aBUCUMOCTH
nepuoja konebanuit rpysa,
MOJIBEIIIEHHOTO K HUTH, OT MacChl
rpy3a»

Mexannueckue BoJIHEL. CBOMCTBA
MEXaHHYECKHUX BOJIH.
[IpononbHbIE M TONIEPEYHBIE
BOJIHBI

https://m.edsoo.ru/RPN7BU6G55

https://m.edsoo.ru/FV1Y2NUGC

https://m.edsoo.ru/6YGEHWS8DT

https://m.edso0.ru/QHBQ3U5S XV

49

VYpok-koHpepeHIus

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



https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA

"MexaHU4YeCKUEe BOJIHEL B
TBEPAOM Tele. CelicMUYecKre
BOJIHBI"

50

51

52

3Byk. Pactipoctpanenue u
OTpa’KeHHE 3BYKa
Ypok-uccinenoBanue

"HaOaromeHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC

https://m.edso0.ru/NTZLRXDB5

https://m.edsoo.ru/5SRPRGGZV8

https://m.edsoo.ru/AOY3HSN3G

53

Ypok-koHpepenmus "YapTpazByk
U nH(pa3ByK B MPUPOJIE U
TeXHUKe"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroroBka K KOHTPOJIBHOMN
pabore 1o Teme "3aKOHbI
coxpaHeHus. MexaHnyeckue
KoJieOaHus U BOJIHBI"

https://m.edsoo.ru/7YAJAV57M

55

56

57

KonTponbhas pabota mo Teme
"3aKOHBI COXpaHEHUS.
MexaHudeckue KoJaecOaHus U
BOJIHBI"

SHCKTpOMaI‘HI/ITHOC ITOJIC.
9HeKTp0MaI‘HPITHBI€ BOJIHBI

CBoiicTBa OJICKTPOMATrHUTHBIX
BOJIH

https://m.edsoo.ru/ZVD7Z44VH

https://m.edsoo.ru/KAKC7HSCG

58

Ypoxk-koupepennus "lkara
OJICKTPOMAariMTHBIX BOJIH.
Ucnonp3oBanne

https://m.edsoo0.ru/7E1J2VY03



https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03

AJIEKTPOMATHUTHBIX BOJIH JJIS
COTOBOM CBs3U"

59

Ypok-uccnenosanue "M3yuenue

CBOICTB QJICKTPOMArdHUuTHBIX BOJIH

C IOMOIILK0 MOOMIIBHOI'O
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

61

62

Pewenune 3aiay Ha onpeneneHue
YacTOThI U JJIMHBI
AIEKTPOMATHUTHON BOJIHBI

DNeKTpOMarHuTHas MpUpo/ia
cBeta. CKOpOCThH CBeTA.
BonnoBrle cBolicTBa cBeTa

Hcrounuku cBera.
[Ipamonuneitnoe
pacrpocTpaHEHHE CBETA.
3armenus Connua u JIyHsl

https://m.edsoo.ru/WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFX

https://m.edsoo.ru/NLIADWAXN

63

3aK0oH OTpaKEHHUs CBETA.
3epkana. Pemenue 3a1ay Ha
MPUMEHEHHE 3aKOHA OTPasKEeHUs
cBeTa

https://m.eds00.ru/QONUKCDOB

64

[Ipenomnenue cBera. 3akoH
NIPEJIOMIICHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

66

[TonHOe BHYTpEeHHEE OTpaKEHUE
cBeTa. Vcrons30Banne MOITHOTO
BHYTPEHHETO OTPaXKECHUS B
OITUYECKUX CBETOBOIAX

JlaGoparopHas paboTa
"UccnenoBaHue 3aBUCUMOCTH

https://m.edsoo.ru/FZ7HV6E2W

https://m.eds00.ru/R8001T10S



https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS

yTJia IpeJIOMJIEHUSI CBETOBOT'O
Jyda OT yrJia NajJieHus Ha
rpasuiie "Bo3ayx-CTeKiI0"

67

Ypoxk-koHpepeHuus
"Hcnoap30BaHue IOJIHOIO
BHYTPEHHETO OTPAXKEHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS
CBS3b"

https://m.edso0.ru/0L9F63ZRU

68

69

JInasel. OnTHYecKas CHIIa JIMH3BI

[Toctpoenue nzobpaxeHuii B
JMH3aX

https://m.edsoo.ru/ZV702L97F

https://m.edsoo.ru/MWU2YHLIN

70

JlaGopaTtopHnast pabota
"Onpexnenenue GOKyCHOTO
paccTOSHUS ¥ ONITUYECKON CHIIBI
cobuparomiei JTuH3bI"

https://m.eds00.ru/3AXTVNZNJJ

71

VYpok-koHpepeHIus
"OnTHYecKue TUH30BEIC
npubops"”

https://m.edsoo.ru/KKVRKOP3D

72

73

I'ma3 xak onruyeckas cucrema.
3penue

Ypok-kondepentus "JlepexTs
3peHus. Kak coxpanuts 3peHune"

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo.ru/ZKWLQ3CHI

74

Paznosxkenue 6eoro csera B
cnektp. OnbiTel HptoTOHA.
CrnosxeHune CeKTPaTbHBIX
nBeToB. [{ucnepcus ceera

https://m.edsoo.ru/ZPRFN4D5V

75

JlaGopaTtopHnast pabota "OMBITHI
10 Pa3JIOKEHUIO OEIOTO CBETa B

https://m.edsoo.ru/E5I18L6TCH



https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH

CIIEKTP Y BOCIIPUSITHIO LIBETA
MPEIMETOB MPU UX HAOIIOIEHUN
yepe3 1[BETOBbIE GUIbTPHI"

VYpok-npaktukym "BoaHoBble

76 CBOICTBa CBeTa: AUCIIEPCUS, https://m.edsoo.ru/A1F3HB8Y9
uHTepdepeHys u auppaxaus”
O Pese

77 merTe Pesephopaa n https://m.edso0.ru/P922QVFIV
TUTaHEeTapHAast MOJCIb aTOMa
IT Bopa. M

78 OCTYAATRL bopa. MOACTH atoMa https://m.edsoo.ru/OBJPHEQG?2
bopa
Hcenyckanue v nornomeHue cBera

79 aroMoM. KBauTel. JInHeHyaTsie https://m.edsoo.ru/MILRTHPCO
CIIEKTPBI
Ypoxk-npaktukym "HaGmronenue

80 " https://m.edsoo.ru/7TNCLNW?296
CIIEKTPOB UCITyCKaHWMSI

81 PagnoakTUBHOCTE U €€ BUOBI https://m.edsoo.ru/22H32JWLM
C .

82 TPOCHHC aTOMHOTO Aipa hitps://m.eds00.ru/IRVFSKOFK
Hyknonnas Mmoaens
P .

83 AAHOAKTHBHBIC HTPEBPATICHITT https://m.edso0.ru/RA796TPSP
M3oTonsr
P :

84 " CHICHIE 3L TIO TenMe " https://m.edsoo.ru/WX2HQP2S6

PannoakTuBHBIEC TPEBpAIICHUS

85 [Tepuon momypacmana https://m.edsoo.ru/WZDJCOES87
VYpok-koHpepeHuus

86 "PannoakTUBHBIE U3TYyYEHUS B https://m.edsoo.ru/X1J4002C4
IPUPOJIE, MENULINHE, TEXHUKE"
S .3

87 FICPHBIC PAKIiH. SaKOHbL https://m.edsoo.ru/Y OQ2XMKQO0

COXPAaHCHUA 3apAa0BOTO U



https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0

MacCCOBOI'O YHUCECII

88

89

DHeprus CBSI3H aTOMHBIX sep.
CBs13b Macchl U SJHEPTUU

Penrenue 3amad mo reme
"SAnepubie peakuun"

https://m.edsoo.ru/NSTEUFIO3

https://m.edso0.ru/OD4KHLQ4T

90

Peaknuu cuHTe3a u neiaeHus
anep. Uctounuku 3Hepruu
CouHiia 1 38631

https://m.edsoo.ru/RMBFOBND7

91

Ypok-koHpepenmus "SAnepras
sHepreTuka. JlercTBus
PaAMOAKTHUBHBIX U3JIy4YEHUN Ha
JKUBbIE OpraHU3MbI"

https://m.edsoo.ru/QTNWFW900Q

92

[ToaroToBka K KOHTPOJIBHOM
pabore 1o Teme
"DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMArHUTHBIE BOJTHBI.
KBanToBsIc sBICHHS"

https://m.edsoo.ru/TBOXB9TUQ

93

94

95

KonTponbhas pabota mo Teme
"DIeKTpOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBHIE BOJTHBI.
KBanToBnie saBiaeHus"

[ToBTOpenue, o6o0IIEHHE.
JlaGopatopHble paboThI IO Kypcy
"B3zanMonaencTBrue Tea"

[ToBTOpenue, oboOIIeHNE.
Pemienne pacueTHBIX 1
Ka4eCTBEHHBIX 33j1a4 10 TEMe
"TenoBsbie mporecch”

https://m.edsoo.ru/SUTJAFD6U

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

https://m.edsoo.ru/MMJINLZOSQ



https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ

96

[ToBTOpenue, o6o0IIeHNE.
Pemenue pacdeTHbIX U
KayeCTBEHHBIX 3a/1a4 10 TEME
"KIIJI TermoBbIX aBurarencii'”

https://m.edsoo.ru/H7THKU30G3

97

[ToBTOpenue, o6oOIICHNKE.
Pewenne pacyeTHbIX U
Ka4eCTBEHHBIX 3a/]a4 110 TeMe
"KII/ snexrpoycTtaHOBOK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpenue, obobIICHNE.
JlaboparopHbie pabOTHI IO KypCy
"CBeToBBbIC SIBICHUS"

https://m.edsoo.ru/FK30FNRHX

99

100

101

[ToBTOpenue, 0600meHue. PaGora
C TEKCTaMH I10 TeMe "3aKOHEI
COXpaHEHHUs B MeXaHHKe"

[ToBTOpenue, 0600meHue. PaGora
¢ tekcramu 110 TeMe "Koiebanus
U BOJIHBI"

[ToBTOpenue, o6o0mmenue. Pabora
¢ TekcTtamMH 110 TeMe "CBeTOBEIE
siBjIeHus"

https://m.edso00.ru/91XS3CXDT

https://m.edsoo.ru/L3YKVIINT

https://m.edsoo.ru/LG3271SQ6

102

[ToBTOpenue, o600menne. Pabora
¢ Tekctamu 1o Teme "KBantoBast
U siiepHas ¢pusnka"

https://m.edsoo.ru/W7IE16NU8

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

27



https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/W7IE16NU8




ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJBTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

7 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

11

1.2

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUHA OCHOBHOM
06pa3OBaTeHBHOﬁ nmporpaMmbl OCHOBHOI'O 0611{61"0 06pa30BaHI/IH

HCIIOJIb30BATh U3YYCHHBIC ITOHATUS

pa3jinyaTrb SABJICHUA M0 OMHCAHUIO HUX XapPaKTCPHBIX CBOMCTB W Ha

OCHOBC€ OIIBITOB, JECMOHCTPUPYIOIIHUX JAaHHOC (1)1/131/1%01(06 SIBJICHUC

1.3

14

pacrio3HaBaTh IpOSIBICHHE M3YYEHHbIX (PU3MUYECKUX SIBJIECHUI B
OKpY’KaloIIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHPOIE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIAThH

CyIIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

ONUCBHIBATh H3YYEHHBbIE CBOWCTBA Tel U (U3MUYECKUE SIBJICHUS,
UCHOJNB3YSl (U3MUECKHE BEJIWYUHBI, IpPU ONUCAHUM MPABUILHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HaueHHSI ¥ €AUHUIIB! (PU3MUECKUX BEIMYUH, HAXOIUTH (POPMYIIHI,
CBS3bIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMHU
BEIIMYMHAMHU, CTPOUTH TpapUKd  M3YYEHHBIX  3aBHCUMOCTEH

q)HSH‘leCKI/IX BCINYHH

1.5

1.6

XapaKTCpPU30BaATb CBOMCTBa TCI, (I)I/I3I/ILICCKI/IG SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

OOBSACHATh (PU3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TEll, B TOM
qyucjie€ W B KOHTEKCTE CHUTyalUl MPAaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbBIABIATh NPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 Jjormyeckux ImaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (M3NUYECKUX SBIECHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

1.7

pemiath pacyéTHble 3a7aud B | — 2 nelCTBUSI, UCHONB3YS 3aKOHBI U
(bopMyIIBI, CBS3BIBAIOITNE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIOBHMS 3aJaud 3alUChIBaTh KPATKOE YCIOBUE, MOJCTABIATH
¢buznyeckre BeINYMHBI B POPMYJIIBI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHbBIC JaHHBIC, HEOOXOIMMBIE ISl PEIICHUs 3a1a4, OICHUBATh

PEATHCTUYHOCTD MOTYYCHHOW (PU3NUECKON BETUIMHBI




1.8

1.9

pacrio3HaBaTh HpPOOJIEMBbI, KOTOPBIE MOXKHO PELIUTh IMPHU MOMOIIA
¢bu3NyYecKuX METOJOB, B OINHCAHWU UCCIIEJOBAHMUS  BBIICIATH
MIPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasiMyarb U
MHTEPIPETUPOBATh MOJYUYEHHBIM pe3yJabTaT, HaXOAUThb OIIMOKU B

XOJ¢ OIlbITa, ACJaTh BBIBOJBI I1O €TI0 pC3yJibTaTaM

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Ten:  (GopmynupoBaTh — IpOBEpsieMble
OPEINONOKEeHUs, coOUpaTh  yCTAaHOBKY M3  HPEAJIOKEHHOTO

060py,HOBaHI/I$I, 3alliMChIBATh X0/ OIIbITa U (bOpMyanOBaTB BBIBOJIbI

1.10

BBINIOJIHATE TIPSIMBIE W3MEPEHHS C HCIOJIBb30BAaHWEM aHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMMCHIBATh MOKA3aHUs NMPUOOPOB C YIETOM

3aJIaHHON a0COJIFOTHOW MTOTPENTHOCTH U3MEPEHUI

1.11

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYEeCKOH
BEJIMYUHBl OT JPYyro C HCIOJb30BAHUEM MPAMBIX HW3MEPECHHH,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YE€OHOI'O MCCIIEIOBaHUSA, COOMpPATh
YCTaHOBKY M BBIIOJIHATh U3MEPEHMUS, CIEAYS NPEII0KEHHOMY ILIAHY,
(buKcupoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYMH B BUJE NPEIJIOKEHHBIX Ta0IUIl U TPapUKOB, A€IaTh BbIBOBI

I10 pe3yjibTaTaM HUCCICIOBaHUA

1.12

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUIA (1)I/I3I/I'~I€CKI/IX BCJIIMYHMH, CJICAYyA
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIPHU BBINIOJIHCHUHN I/ISMepeHI/Iﬁ CO6I/IpaTb
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCINYHHBI

1.13

1.14

1.15

1.16

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

VKa3pIBaTh MPUHIMIBI  JCHCTBUS TPHOOPOB W TEXHHUYECKUX
YCTPOMCTB, XapakTepU30BaTh MPUHIUIBI JEHCTBUS M3YyYECHHBIX
npruOOpPOB M TEXHUYECKHX YCTPOMCTB C TOMONIBIO WX OIMCAHUS,
UCTIONB3YSl 3HAHUS O CBOMCTBAX (PUBMYECKUX  SBIECHUN U
HE0OXoauMBbIe (PU3NYECKHE 3aKOHBI K 3aKOHOMEPHOCTH

MPUBOJUTL TPUMEPHl  (HAXOMUTh HWHPOPMAIUIO O MpHUMepax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCETHEBHOM
KU3HH I8 oOecriedeHus O€30macHOCTH TpU  OOpamieHun ¢
npruOoOpaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHSI 3/I0POBBS U

COOJIIOJIEHHSI HOPM 3KOJIOTMYECKOI0 TIOBEJCHUS B OKpY KaloIleH cpesie
OCYIIECTBIISATh OTOOpP MCTOYHHUKOB MH(pOpManuu B ceTu VMHTepHET B

COOTBCTCTBUHU C 3aaHHBIM TIOMCKOBLBIM 3aIllpOCOM, Ha OCHOBC

UMCIOITUXCA 3HAaHUHA H HYTéM CpaBHCHHA pPa3JIUMYHBIX HMCTOYHHKOB




BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBON HIIU

MOXET OBITh HEJOCTOBEPHOI

1.17

HCIIOJIB30BaTh npu BBIITOJIHEHUU y‘Ie6HI)IX Sa,Z[aHI/Iﬁ

HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (hu3HUecKoro

MaTcpHralibl,

COZICpIKaHMS,

CIIPaBOYHbIE pecypcsl cetu HTepHer, Biamerh

npuéMamMH KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUU

U3 O/IHOM 3HAKOBOM CHCTEMBI B APYTYIO

1.18

1.19

8 KJIACC

CO31aBaTb COOCTBEHHEIE KpaTKUE€ IIMCbMEHHBIC U YCTHBIC COO6H_ICHI/ISI

Ha OCHOBe 2 — 3 HCTOYHHKOB HH(pOpMauu (U3NIECKOTO
COZIEpKaHMs, B TOM YHCJE IyOJIMYHO AENaTh KpaTKue COOOIIECHHS O
pe3yibTatax IMPOEKTOB WM YYEOHBIX HCCIEJOBAHUH, TPU HTOM
IPaMOTHO HCIIONIb30BAaTh M3YYEHHBIM NOHATHHHBIN ammapar Kypca

(GU3UKH, CONPOBOKIAThH BHICTYIIJICHUE NTPE3eHTaluel

IIPYU BBINIOJHEHUM YYEOHBIX NPOEKTOB M MCCIEAOBAHUN pacHpelesTh
00513aHHOCTH B IpYIINIE B COOTBETCTBUU C IOCTABJICHHBIMH 3a]lauaMH,
CIEINTHh 3a BBIIOJIHEHUEM IUIAHA JIEWCTBHUM, AJEKBAaTHO OLICHUBATH

COOCTBEHHBIH BKJIax B  JACATCIbHOCTb  TI'PYIIIbI, BbICTPAWBATDH

KOMMYHUKATHBHOC B3211/IMOIIGI71CTBPI€, YUYUTBIBasA MHCHUEC

OKpPYZKaromunux

Kona
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

HCIIOJIB30BaTh IMMOHATHUA

pas3indaTrb SABJICHUA IO OMHCAHUIO HMX XapaKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAaHHOC (I)I/I?»I/IHCCKOC SBJICHUC

1.3

14

pacrio3HaBaTh TpOSIBIIEHHE M3YyYEHHbIX (HU3MUECKUX SIBICHUH B
OKpYXarolleM MHUpE, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIAThH

CYILECTBEHHbIE CBOICTBA (IIpU3HAKK) GU3UUECKUX SIBICHUN

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (PU3MUYECKHE SIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIWYMH,
0003Ha4YeHHs U eTUHUIIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYIIbI,

CBS3BIBAKOIIME JaHHYI  (DU3HUECKYIO

rpaduku

BEIMYUHY C JIpYTMMH

BCIIMYHNHAMU, CTPOUTH HU3YUCHHBIX 3aBHICHMOCTEMN

(I)I/I3I/I‘-ICCI(I/IX BCINYHH



1.5

XapaKTepu30BaTh CBOMCTBA Tel, (hPU3UYECKHE SBICHHUS M IPOLECCHI,
UCIIOJIb3YSl M3YYEHHBIC 3aKOHBI, IIPU OTOM JaBaTb CIOBECHYIO
(GopMyIMpPOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYecKoe

BBIPpA)KCHUEC

1.6

00BSACHATH (hU3HUECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyallud MPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 1 — 2 M3y4YeHHBIX CBOMCTBA

(1)I/I3I/I‘ICCKI/IX HBHGHHﬁ, (1)I/ISI/IIICCKI/IX 3aKOHA UJIM 3aKOHOMCPHOCTHU

1.7

pemiath pacy€éTHbIC 3aa4l B 2 — 3 JEHCTBUSI, MCIIOJIB3YSl 3aKOHBI U
(dbopMyIIbI, CBSI3BIBAIONINE (PU3MUECKUE BETMYMHBI: HA OCHOBE aHAN3a
YCIIOBHS 3a/Ia4H 3aIMChIBATh KPATKOE YCIOBHE, BBISBIATH HEAOCTATOK
JAHHBIX JUId pEIIeHHs 3a/Jaqd, BHIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOAUMBIC ISl €€ pEIleHUs], MPOBOAUTh Pacu€Thl U CPABHUBATH
MOJIydeHHOE 3HA4YeHHEe (PU3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMHA

1.8

1.9

1.10

1.11

paciio3HaBaThb HpO6JI€MBI, KOTOpPBIC MOJKHO pPCHIUTL IIpU ITOMOIIH
q)HSI/IIIeCKI/IX MCTOJOB, UCII0JIb3YA OIIMCAHHUEC UCCIICIOBAHUS, BBIACIATH
MMPOBEPACMOC IIPCAIIOJIOKCHUEC, OLCHHBATL IIPABUJIIBHOCTL IIOPsAAKa

MMPOBCACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOABI

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WU
¢u3MYeCKuX  CBOWCTB  Tel:  (POPMyIHpOBaTH  IPOBEpSEMbIC
MPENNONIOKeHNUs, CcoOupaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO

000py/I0BaHusl, ONUCHIBATh XO/1 ONbITA U (POPMYITHPOBATH BHIBObI

BBITIOJHATE IMPAMBIC H3MCPCHHUA C HCIIOJIB30BAHUCM AaHAJIOT'OBBIX
HpI/I60pOB U JaT4YUKOB (I)I/BI/ILIGCKI/IX BCJIMYNH, CPABHUBATL PC3YJIbTAThHI

M3MEPEHHH ¢ YIETOM 3aIaHHON a0COJIFOTHOM MOTPEITHOCTH

MPOBOJIUTH  HWCCJIEJOBAHUE  3aBUCUMOCTH  OJHOM  (hU3HUECKOM
BEJIMYMHBI OT JPYIOM C HCHOJIB30BAHUEM MPSIMBIX HW3MEPEHUN:
MJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY U BBIMOJHATH
U3MEpEeHUs, CleAys TMpeANoKeHHOMY  IUIaHy, (UKCUPOBAThH
pe3ynbTaThl MOTYYEHHON 3aBHCHUMOCTH B BHUE TAOJIUI[ U TPaduKoOB,

ACJIaTh BBIBOJABI 110 PE3YyJibTaTaM UCCICOAOBAHUA

1.12

NPOBOJIUTH  KOCBEHHbIE  W3MEpPEHHs  (U3UYECKUX  BEIMYHUH:
IUTAaHUPOBATh U3MEpPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys IPEeMIOKEHHOM MHCTPYKLHH, W BBIUHUCIATH 3HAYCHHE

BCJIMYNHBI




1.13

coOmoaTh MpaBuUja TEXHUKM Oe30macHOCTH TMpu  pabore ¢

1abopaTOpHBIM 000PYTI0BAaHUEM

1.14

1.15

1.16

1.17

1.18

1.19

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX NpUOOpPOB H
TEXHUUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHUS, HCIONb3YA
3HaHHUA O CBOMCTBaxX (DU3MUECKUX SBJICHUM M HEOOXOAMMBbIE

¢du3nueckre 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U HU3MCPUTCJIILHBIC
HpI/I60pBI 10 CXE€MaM U CXEMaTHU4YHBIM PUCYHKaM, COCTaBJIATH CXEMBI
SJICKTPHUYICCKUX LIeIlell C IIOCIEIOBAaTEIIbHBIM U mapaljiCJIbHbIM
COCAMHCHUEM DJICMCHTOB, pasjiias YCJIOBHEIC 0003HaYEHUST

9JICMCHTOB 3JICKTPHUYCCKUX nernei

NPUBOAUTH TNPHUMEPHl (HAXOAUTH HMH(MOpPMAIMIO O MPHUMEPax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUI B OBCEIHEBHOM
KU3HU i1 oOecriedeHHsi O€30MacHOCTH TpPU  OOpamieHuu ¢
npubOpaMu U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 3/I0POBbS U

cOOII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJICHUS B OKpPYKaIoILEel cpene

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UUECKOTO COEPIKAHUSI B CETH
HMHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX HCTOYHUKOB BBLAEIATH HH(POPMALUIO, KOTOpas

ABJIIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

UCIOJIb30BaTh IPU  BBINOJIHEHUHM Y4E€OHBIX 3aJaHUNl  Hay4yHO-
HOMYJSPHYIO JINTEPaTypy (GHU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
MaTepuaibl, pecypchl cetu HTepHer; Biamete npuéMamu
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHusi HHPOPMALMUA U3 OJHOH

3HAKOBOM CHUCTEMBI B IPYTYIO

CO03/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKUE YCTHBIC COOOIICHHSI,
00001as WHPOPMAIMIO U3 HECKOIbKUX HCTOYHUKOB (PHIUYECKOTO
COJICpP)KaHUs, B TOM 4YHUCIIC MYOJIMYHO TPEICTABISATH PE3YIbTAThI
MPOEKTHON WM HCCIENOBATeNbCKOM JIeATEeIBbHOCTH, TMPU OTOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUHHBIM ammapar Kypca

(I)I/I3I/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC HPCSCHTaHHCﬁ

1.20

P BBIMIOJHEHUN YY€OHBIX MPOEKTOB M HCCIENOBAHUN (PU3NIECKUX
MIPOLIECCOB PaCHpPEeNiITh 00sI3aHHOCTH B IPYIIE B COOTBETCTBUU C
IOCTABJIICHHBIMU  3a/la4aMH, CJIEAUTh 3a BBIIOJHEHUEM ILJIaHA
JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OIICHUBATh
COOCTBEHHBI BKIAJ B JCITENbHOCTh TPYMIMbBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMOJICMICTBHE,  MpPOSBISII ~ TOTOBHOCTh

pa3pemiaTh KOHQIUKTHI



9 KITIACC

Kon
NpoBepPsAEeMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O 0611161"0 06p330BaHI/Iﬂ

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pa3indaTth SABJICHHUA 110 OIMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC€ OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC (1)H3H‘ICCKO€ SIBJICHUEC

13

14

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU TOM IEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCHIBATH HW3YYEHHBIC CBOWCTBA Tel W (PU3MUYECKUE SBJICHUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, INPU ONHCAHUU TMPABUIIBHO
TPaKTOBaTh  (PU3MYECKHII  CMBICT  HCIOJB3YyEMBIX  BEIWYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3MUECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO  (PU3MUYECKYI0 BEIUYHMHY C JIPYTUMH
BEIMYMHAMHU, CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOIECCCHI,
WCIIOJb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H 3allMChIBaTh €ro MaTeMaTU4YecKoe

BBIPAXKCHUC

1.6

OO0BSICHATH (PU3UYECKHE MPOLECChl U CBOMCTBA TeJN, B TOM YHCIE U B
KOHTEKCTE CHUTyallMid MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBIISATh TPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB C MOMOIIBI0 2 — 3 W3yYeHHBIX CBOICTBa

(bI/ISI/I‘leCKI/IX HBJ'ICHI/If/’I, (I)I/I3I/I‘IGCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTHU

1.7

1.8

pemiate pacu€THele 3ama4yd (OMUparoIiuecs Ha CHCTeMy H3 2 — 3
YpaBHEHMI), HCHONb3ys 3aKOHBl U  (OPMYI]bI, CBS3bIBAIOIUE
(du3nyeckue BENMYMHBI: HAa OCHOBE AaHalu3a YCIOBHA 3aJadu
3allChIBaTh KPAaTKOE YCJIOBHME, BBIABIATH HEIOCTAIOIIME WIH
M30BITOYHBIE JaHHbBIE, BEIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsL peLeHus, MPOBOAUTH PACUETHI M OLICHMBATh PEATUCTHUYHOCTD

MOJIyYEHHOT0 3HaU€HUs (PU3NUECKOI BEIIMYMHBI
pacrio3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOKHO PEUIMTh MHpU MOMOILIU

(I)I/IBI/I‘{CCKI/IX MCTOAOB, MCIOJIBE3Yysl OMMCAHUC HCCIICAOBAHHNSA, BBIACIATH

MMPOBEPACMOEC TPCAIIOIOKECHNUE, OLCHNBATh IIPABUJIBHOCTL IIOPAIKA




MMPOBCACHUA HCCIICAOBAHUA, [ACJIIAaTb BbIBOJAbI, HWHTCPHPCTUPOBATH

pe3ynbTaThl HAOMIOIEHHUI 1 OMBITOB

1.9

1.10

MPOBOAMUTH OMNBITHl IO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIN
(U3NUECKUX CBOMCTB TENI: CAMOCTOSITEIbHO COOMpATh YCTaHOBKY W3
n30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMNbITA U €ro

pe3yabTaThl, POPMYITUPOBATH BBIBOBI

NPOBOJIUTH MPH HEOOXOAMMOCTH CEpUI0 TMPSIMBIX H3MEPEHUH,
OIpeIeTIsisl CPeHee 3HAuCHHWE H3MEpseMOol BelMW4uHBbl ((POKyCHOE
paccTrosiHue coOHMparomiell JIMH3bI), 00OCHOBBIBATH BHIOOpP crocoda

HU3MEpPEHHS (M3MEPUTEIIBHOTO MPUOopa)

1.11

IIPOBOAUTE HCCICIOBAHUC 3aBUCHUMOCTECH (bI/I3I/ILICCKI/IX BCJIIMYHUH C
HCIIOJIb30BAHHUECM IIPAMBIX H3M€p€HPII7[Z IJIaHUPOBATb HUCCIICAOBAHUC,
CaMOCTOATCIIBHO CO6I/IpaTB YCTAaHOBKY, q)HKCHpOBaTB PE3YyJIbTAaThI
HOqueHHOfI 3aBUCHUMOCTH (1)I/I3I/I‘-I€CKI/IX BCIIMYHMH B BUJC Ta6JII/IIII/I

Fpa(l)I/IKOB, ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHNA

1.12

1.13

IPOBOAMTH  KOCBEHHbIE  M3MEPEHHUS  (PU3MYECKUX  BEJIUYMH:
IUIAHUPOBATh MU3MEpPEHHs], COOUPaTh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATE M3MEPEHHUsA, Cleays MPeUI0KEHHOH WHCTPYKLIHH,
BBIYUCIIATh 3HAYEHUE BEIUYUHBI M aHAJIM3UPOBATH IIOJIyYCHHBIE

pe3yJbTaThl C YYETOM 3aJaHHON NOTPEIIHOCTH H3MEPEHHI

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TpH  pabore ¢

1a0opaTOpHBIM 000pyIOBaHUEM

1.14

1.15

pasinyaTh OCHOBHBIE MPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MoJeneil:
MaTepuaibHas TOUKa, a0COIIOTHO TBEPIOE TENO, TOUEUHBINH HCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJENb aTOMa, HYKJIOHHas

MOZCJIb aTOMHOTIO AApa

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX NpUOOpPOB H
TEXHUYECKUX YCTPOWCTB C OINOPOM HAa HUX OIMUCAHUSA, HUCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBICHMH U HEOOXOJIUMBbIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH HU3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, W3MEPUTEIIBHBIX prudopoB u
TEXHOJIOTUYECKUX TPOILIECCOB MPH PEHICHUH Y4eOHO-IIPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JJISl TOCTPOEHUSI N300pakeHUH B MJIOCKOM

3epKaie 1 coOuparomieit JIMH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAaKTUYECKOTO MCTOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM

KU3HH I8 oOecriedueHus O€30MacHOCTH TpU  OOpalleHuu ¢




npubopaMy U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

COOJTI0ICHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpesie

1.18

OCYIIECTBIISATh MOUCK MHPOPMAIHN (PU3HMUECKOTO COACPKAHUS B CETH
WuTepHeT, caMOCTOSTENLHO (OPMYIUPYsT TOMCKOBBIA  3ampoc,
HaxoJWTh MYTH  ONpPEAENEHHs  JIOCTOBEPHOCTH  IOJYYEHHOU
uH(pOpMAallMM HAa OCHOBE HMMCIOIIMXCS 3HAHWA M JOMOJHUTEIBHBIX

HCTOYHHUKOB

1.19

UCMONb30BaTh IPU  BBINOJHEHUMM Y4YEOHBIX 3aJaHMH  Hay4HO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIIPaBOYHbIC
MaTepuainsl, pecypchl cetu MHTepHer; Biazers  npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBanuss WHPOPMALUU U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBbIE IHMCbMEHHBIE M YCTHbIE COOOIIEHUS Ha
OCHOBe HWH(POpPMAMM €3 HECKOJIBKUX HCTOYHUKOB (HPU3UIECKOTO
coJiepKaHus, MyOJIMYHO NPEACTABIATh PE3yJIbTaThl NMPOEKTHOW WIIU
UCCIIEIOBATEIbCKONM  JAEATENbHOCTH, IpPU  3TOM  T'PaMOTHO
UCIMOJIb30BaTh N3YYCHHBIHM MOHATUHHBIN anmapar U3y4aeMoro paszaesna
GU3MKM U CONPOBOXKJATh BBICTYIUIEHHE INpPE3EHTALUEd € Yy4ETOM

0COOEHHOCTEN ayaAuTOpUN CBEPCTHUKOB

1.21

IPU BBIOJIHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAHUNA (DU3NIECKUX
IPOLIECCOB paclpeiesTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIEAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBUM U KOPPEKTHpPOBaTb  €ro, AaJcKBaTHO  OLEHUBATH
COOCTBEHHBIM BKJIaJ] B JEATENbHOCTb TIPYIIBbl, BbICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE,  MpOSBIsAA  TOTOBHOCTH

paspemaTh KOH(OIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon
pasaena JJIeMEeHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILET'O MHUPA

11

Ou3uka — Hayka O Impupoje. SBIEHHUS TNPUPOIBL.
®dusnueckue  SABICHUA: MEXAHHYECKHE, TEIUIOBHIE,

OJICKTPUYCCKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

Ouznyeckue BenuuyuHbl. M3Mepenune — usmueckux
BenuuuH.  Dusmyeckue  npubopsl.  IlorpemHocTts

u3MepeHuil. MexayHapoaHasi cucteMa eJIMHULL

14

ECTCCTBCHHOHay‘lHHﬁ MCTOJ IIO3HAHHA: Ha6JHO,Z[eHI/Ie,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTC3, 00BsICHEHHE

HaA0JII0JaEMOTO SBJICHUSA

Onucanne pU3NYECKUX SBJICHUN C TTOMOIIBIO MOIEICH

1.5

2.1

2.2

2.3

2.4

[IpakTrueckue pabOThI:
N3mepenue paccTossHAMN.
N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
Ornpezenenne pa3MepoB MajbIX TEJ.
N3mepenune teMrnepaTypsl pYU NOMOIIHU KUJIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYPBI

INEPBOHAYAJIBHBIE CBEJJEHNA O CTPOEHUU BEILIECTBA

CTpOGHI/Ie BCIIECTBA: AaTOMbl HW  MOJICKYJIBI, HX
Pa3sMEphI. OHLITBI, AOKa3bIBAOIMIUEC AOUCKPETHOC CTPOCHUC

BCIICCTBA

JlBuxenue wyactuil BemecTBa. CBA3b CKOPOCTH
JOBUKEHMSI 4YacTHL] C  TeMmmeparypoil. bpoyHoBckoe
nBUKeHHE, TUdhdy3us

B3aumopeicTBue yacTHIl BEILIECTBA: IPUTSIKEHUE U
OTTaJKUBaHUE

ArperaTtHble COCTOSIHMSI BEIIECTBA: CTPOEHHUE Ta30B,

KHUIKOCTEH W TBEPABIX  (KPUCTAUIMYECKHX)  TeIl.

B3anmoCBs3b MeXIy CBOWCTBAMH BEHIECTB B PAa3HbBIX




2.5

2.6

arp€raTHbIX COCTOAHUAX HW HX aTOMHO-MOJICKYJIAPHBIM

CTPOEHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI

[IpakTuyeckue pabOTHI:
OneHka Jguamerpa aromMa METOJIOM psAoB  (C
ucrnoiib30BanueM ¢otorpaduii).
OnbITHl 10 HAONIOJCHHUIO TEIUIOBOTO PACIIUPEHUS
ra3oB.
OnbITBl 1O OOHApPYKCHHUIO  JICHCTBHSI  CHJI

MOJIEKYJIIPHOT'O IPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHHUE. PaBHoMepHOE 51
' HEPABHOMEPHOE JABH)KEHUE
> Ckopoctb. CpenHsisi CKOpPOCTb NPU HEPABHOMEPHOM
' JBYKEHUM. Pacd€r myTH 1 BpeMEHM JBUKECHUS
SBnenune mHepuuu. 3akoH MHepuuu. B3aumopeilicTBue
3.3 TeJl KaK IPUYMHA U3MEHEHUS CKOPOCTU JBUXKCHUS TEll
Macca kak Mepa HUHEPTHOCTH Teja
34 [InotHocts  BemectBa.  CBS3p  IUIOTHOCTU €
' KOJIMYECTBOM MOJIEKYJI B €IMHMIIE 00BEMA BEIlleCTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS Tell
36 Cuna ympyroctd u 3akoH ['yka. V3Mepenue cuiibl ¢
' MIOMOUIBIO JUHAMOMETPA
37 SIBnenue TATOTEHUS U cuia TsKecTH. Cuia TIXKEeCTH
' Ha Jpyrux miaHerax. Bec temna. HeBecomocTs
3.8 Cuna tpeHusa. TpeHHME CKOJIBXEHHS M TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 CrnoxxeHue cui, HalnpaBiI€HHBIX IO OHOW MPSAMOM.
' PaBHOnelicTBYIOIIIAsA CHIT
[IpakTuyeckue paboOTHI:
OmnpeneneHne CKOPOCTH  PAaBHOMEPHOIO  JIBHXKCHMS
3.10 (mapuka B OKUAKOCTH, MOJEIU  DIEKTPHUYECKOTO

aBToMoOmWIAs M Tak Janee). OmpezeneHue cpenHen

CKOPOCTH  CKOJIb’KCHU 6pyCKa Hjin [mapuKa 10




3.11

3.12

HAKJIOHHOM  IUIOCKOCTH. OrmpeneyieHne  IIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLIHE
3aBUCUMOCTh pacTsDKeHus (medopmainuu) mpyKuHbBI OT
MPUIOKEHHON  Cuibl. OMNBITBI, JIEMOHCTPHUPYIOILIUE
3aBUCUMOCTD CHJIbI TPEHHUS CKOJIBKEHUS OT Beca Tejla U

XapakTepa COMPHKACAIONINXCS TOBEPXHOCTEH

@usnyeckue SABICHUS B IIPUPOJE: NIPUMEPHI JABUKEHUS C
pa3sNIMYHBIMKM CKOPOCTSIMHU B JKUBOW M HEKUBOU IPUPOIE,

JICCTBHUE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHruuyeckue yCTpoucTBa: TUHAMOMETP, NOAINITHUKA

TIABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

Hasnenue TtBEporo tena. CrocoObl yYMEHBUICHHUS U

1 yBEJIMYEHUS 1aBIICHUS
42 JlaBneHue raza. 3aBUCUMOCTb JaBJICHUS raza oT 00bEMa,
' TEeMIEPATYpPhI
13 [lepenaya naBneHus TBEPABIMHU TellaMU, KHUIKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTH4YeCKre MATUHBI
3aBUCHUMOCTh  JABJICHUS OJKUAKOCTH OT TIyOWHBI
4.4 I'unpocratuueckuii napagokc. CooOIaromumecs: cocyabl.
IMunpaBnrueckre MEXaHU3MBI
ATtMmocdepa 3emiin u atMmocepHoe aasiieHue. [IpuunHel
A5 CYLIECTBOBaHMS BO3AYIIHONW 000m0uku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JTABICHUS OT
BBICOTHI HaJl YDOBHEM MODSI
48 N3mepenue armocdepHoro npapneHus. [lpuGopsl amns
' M3MEPEHHS aTMOC(EPHOTO JTaBIICHUS
JlelictBue XUAKOCTH MU Ta3a Ha NOTPYKEHHOE B HHX
4.7 Teno. BrlTankuBaromas (apxumenoBa) cuia. 3aKoH
Apxumena
4.8 [InaBanue ten. Bo3nyxonnaBanue
[IpakTudeckue paboOTHI:
19 HccnenoBanue 3aBHCHMOCTH Beca Tela B BOAE OT

o0b€Ma TMOTPYKEHHOM B IKUAKOCTH YacTU Tea.

OrnpezeneHne BHITAIKUBAIOMICH CHIIBI, TEUCTBYIOIICH Ha




TEI0, MOrpyxkEéHHoe B  KuAKocTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOUIEN CHUJIBI, JEUCTBYIOLICH
Ha TeIo0 B JKUIKOCTH, OT Macchl Tena. OIbITHL,
JEMOHCTPUPYIOLIME  3aBUCHMOCTb  BBITAJIKHMBAIOLIEH
CWJIBI, IEHCTBYIOIIEH Ha TENO B XUAKOCTHU, OT 00BEMA
MOTPY>KEHHOW B JKUJKOCTh YaCTH Tejla U OT INIOTHOCTH
xuakoctu.  KoHcTpywpoBanwe — apeoMerpa WU

KOHCTPYUPOBaHME  JIOAKM U OIpejeneHue e

IPYy30MOABEMHOCTH

@dusnyeckne  SABICHHS B HPUPOJE:  BIUSIHUC
4.10 aTMOC(epHOTo AaBICHHS HA )KUBOUW OpraHU3M, TJIaBaHHUE

pBIO

TexHudeckne yCTpOWCTBA: COOOMIAIONIMECS COCY/BL,
411 YCTPOMCTBO BOJONPOBOJA, THIPABIUYECKUN Tpecc,

MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

51 Mexanunueckas padota
5.2 MexaHn4decKkast MOILIHOCTD
53 IIpocTble MexaHM3MbI: pblyar, OJOK, HaKJIOHHas
' TUTOCKOCTH. [IpaBmito paBHOBECHsI ppryara
5.4 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuso»  MexaHuku.  Koadduument
5.5 MOJIE3HOTO necTBus MEXaHU3MOB. IIpocteie
MEXaHU3MBI B OBITY M TEXHUKE
5.6 [ToTentnmanpHas SHEPTUM TeJa, MOTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [TonHast mMexaHHMuecKas SHeprus. 3aKOH H3MEHEHHs U
' COXpaHEHHS MEXaHUIECKON SHEPTHH
[IpakTuueckue padboOTHI:
Omnpenenenne  pa®OTBl  CHJIBI  TPeHHS  IIpU
59 paBHOMEPHOM  JIBIDKCHHH TeJa TI0 TOPU30HTAIBHOM

TTOBCPXHOCTH. HccnenoBanue yCJIOBI/Iﬁ PaBHOBCCHUA pblYara.

N3amepenne KIIJ[ nakimonHoOM mmockoctu. M3ydeHne 3akoHa




COXpaHEHUS MEXaHUUYECKOH 3HepTun

dusndyeckue SABJICHUS B Ipupoac: pblHaru B TEIC

5.10
YeloBeKa
TexHuueckue yCTpPOMCTBA: pblyar, MOABWKHBIA U
511 HETIOJBYIKHBIN OJIOKW, HaKJIOHHAs IUIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemblie 3JIeMeHTHI CO/IeP:KAHUS
pasaena 3J1eMeHTa
TETUIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKCHHSI MOJICKYJISIPHO-KUHETHUECKOM
6.1 TEOpUU CTPOCHHS BemiecTBa. Macca u  pa3Mmepbl
' Moyiekyn.  OmBITBI,  TOATBEPKIAIONINE  OCHOBHBIC
MOJIOKEHUS MOJICKYIISIPHOKUHETUYECKOU TEOPUU
Mopnenn  TBEPAOrO, JKUIKOTO W Ta3000pa3HOTO
6.2 cocrosiHuil BemectBa. Kpucrtamnnmdeckue u amopdHbie
Tena
OObscHEeHUE CBOICTB razoB, )KHJIKOCTEH U TBEPIBIX Tel
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYIIPHOKUHETHUECKON
TEOPUU
6 6.4 CMaunBaHUE U KaMWIISIPHBIE SIBICHUS
6.5 TeroBoe pacupeHne u cKaTHe
56 Temmepatypa. CBsi3p TEeMIIEpPaTypbl CO CKOPOCTHIO
' TETUIOBOTO JIBFKEHUS YaCTHUIT
67 Buytpennss sHeprus. CriocoObl U3MEHEHUsI BHYTpEeHHEH
' SHEPTUU: TEIUIONepeaada U COBEPIICHUE pabOThI
6.8 Bunel temomnepenayn: TEMIONPOBOJHOCTh, KOHBEKIIUS,
' M3ITydeHue
KonnuectBo  TemnoTel.  YaenbHas — TEIJIOEMKOCTh
6.9
BeleCTBa
TemmooOMeH u TemIIOBOE paBHOBECHE. YpaBHEHUE
6.10
TEIUIOBOTO OanmaHca




6.11

IInaBnenue u OTBCPACBAHUC KPUCTATINIMYCCKUX BCIICCTB.

y,I[CJ'IBHaﬂ TCIIJIOTAa IJIaBJICHUA

6.12

6.13

[TapooOpazoBanne ¥  KoHaeHcanus. Vcmapenue.
Kunenne. VYpaenpHas  Temora  napooOpa3oBaHUSL.
3aBUCUMOCTh TEMIIepaTypbl KMIIEHUS OT aTMOC(EPHOIro

JaBJICHHUA

BnaxunocTth BO3yXa

6.14

BHGPFI/ISI TOIIJIMBA. yI[CJIbHaSI TCIIOTA CropaHusia

6.15

[Mpuanmmer  pabothl  TerioBbix — asurarenei  KITJ]

TCIIJIOBOT'O JIBUTATCIIA. TennoBnie JABUIaTCIM MW 3alluTa

OKpYKaroIen cpeibl

6.16

3aKOH COXpaHEHUS U MPEBPAILECHUs SHEPTUHU B TEIIOBBIX

nporieccax

6.17

[IpakTuueckue padbOTHI:

OnbIThI 1o 0OHaPYKCHHIO JIecTBUS CHII
MOJIEKYJISIPHOTO TPUTSKEHUS.

OnbITHl 1O BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM
COJIM WJTU caxapa.

OnpITel 1O HAOJIOJIEHUIO TEIMJIOBOIO PACHIMPEHUs
ra3oB, )KMJKOCTEU U TBEPIBIX TEI.

Omnpenenenue gaBleHUs BO3ayXa B OaJUIOHE MITIPHIIA.

OMBITEL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH JIABJICHUS
BO3/IyXa OT €ro 00bEéMa 1 HarpeBaHUs WU OXJIAXKICHHUS.

[IpoBepka runmoTe3bl JTUHEHHOW 3aBUCUMOCTH JJIMHBI
CTONOMKA JKUAKOCTHU B TEPMOMETPHUYECKOW TpyOKe OT
TeMIIepaTyphl.

HaGmronenve n3MeHeHns: BHyTpEeHHEH HEPrUuu Tea B
pe3yibTaTe TeTuIonepeaad U padoThl BHEITHUX CHJL.

HccaenoBanue SIBIICHUS TEII00OMEHA npu
CMEIIMBAHUU XOJIOTHOU U ropsuei BOABI.

OmpesneneHne KONMMYECTBA TEIUIOTHI, TOJYYEHHOTO
BOJIOM TpH TEIJIOOOMEHE C HarpeTbiM METaUTHYECKUM

MUIIMHAPOM.



6.18

6.19

Onpenenenne ynenbHON TEINIOEMKOCTH BELECTBA.
HccnenoBanue npouecca UCapeHusl.
OnpeneneHne OTHOCUTENIBHOM BIAXXHOCTH BO3AyXa.

Omnpenenenue yaeapHON TEILIOTHI IIABJICHUS JIbJA.

Ousnyeckue SBICHHUS B MPUPOAE: IOBEPXHOCTHOE
HaTSOKEHUE U KalWULIPHBIE SIBIEHUS B IPHUPOJAE,
KpUCTaJIIbl B IpUpoe, u3inydenue CoiHia, 3aMep3aHue
BOZI0EMOB, MOpPCKUE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa,

HHEA, CHEra.

TexHudyeckue  yCTPOMCTBA:  KalWUIAPBL,  IIPUMEPHI
HCIIOJIb30BAHUSl KPUCTAJIOB, >XKMIKOCTHBIM TEPMOMETD,
JaT4UK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpPbI, ICHUXPOMETp, MapoBas TypOuHA,

ABUTaTCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poja dJIEKTPUUECKUX 3apsioB
B3aumopneiictBue 3apsokeHHbIX Ten.  3akoH  Kynona

7.2 (3aBUCHMOCTb CHJIbI B3aUMOJAEHCTBUS 3apsKEHHBIX TEJl OT
BEJIMYMHBI 3aps1/I0B U PACCTOSIHUS MEX/TY TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTD JIEKTPUUECKOTO

7.3 nosid. IIpyHIMN cynepno3unuy 3JIEKTPUYECKUX IOJIEH
(Ha KaYECTBEHHOM YPOBHE)
Hocurenn »siexkTpuueckux 3apsfoB. JIEMEHTapHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. llpoBonHuku n
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

- ONEeKTpUYECKU  TOK.  YCIOBHS  CYHIECTBOBAHMS

' ANEKTPUYECKOT0 TOKA. VICTOUHMKN IOCTOSTHHOTO TOKa

JevictBus 3IIEKTPAYECKOTO TOKa (TerutoBoe,

7.7 XUMHUYECKOe, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KHUAKOCTAX U razax

7.8 Onextpuueckasg uenb. Cwia TOKa. DIEKTPUYECKOE




HaIpsHKEHNE

9 CornpoTuBieHue MIPOBOJHHUKA. VYnensHoE
7.

COTPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma a1 yd9acTka 1enu

[locnenoBarenpHOE W HapajUIeNbHOE  COEOUHEHUE
7.11

MIPOBOJIHUKOB

PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12

Hxoynsa — Jlenua

DNEeKTpUYECKUe LEeNu U IMOTPEOUTENN SIEKTPUUECKON
7.13

sHepruu B ObITy. KopoTkoe 3amMblkaHue

[TocrossuHble MarHuThl. B3auMopnencTBUE NOCTOSHHBIX
7.14

MarHuTOB

MarautHoe mnone. MarHuTHoe mnojie 3eMiId U €ro
7.15

3HAYEHUE NS )KU3HU Ha 3eMIie

6 OmneiT Opcrena. MaruutHoe 1oJie 3IEKTPUYECKOTO TOKa.

7.1

[IpuMeHeHue >EKTPOMArHUTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

DNeKTpOoJABUTaTENb NMOCTOSSHHOrO ToKa. Mcnonbp3oBaHue
7.7

3JEKTPOJIBUTaTeNel B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCHopTe

OneiTel  @apajnes.  SIBneHue  3IEKTPOMArHUTHOMN
7.18

nHaykiuu. [Ipasumno Jlenna

DNEeKTPOTeHEePaTop. Cnoco0wr MOJTyYeHUS
7.19 JNEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMM  HA

BO30OHOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITHl 0 HAOTIOJCHUIO DIIEKTPU3AIUU TNl HHIYKIUEH

Y TIPU CONPUKOCHOBEHMH.
7.20 UccnenoBanme JelCTBHUS DJIEKTPUUECKOTO TIONS Ha

MIPOBOJHUKY U TUAJIEKTPUKHU.
COopka u mnpoBepka palbOTHI BJIEKTPUUYECKON Ilenu

IIOCTOAHHOI'O TOKA.




H3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pEe3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSLKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, IIJIOLAAH [TONEPEYHOI0 CEYEHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHHS HANPSDKEHUA  TIPU
MOCIIEZIOBATEIbHOM ~ COCIMHEHUU JABYX PE3HCTOpOB.
[IpoBepka mpaBuiia Asl CHIbI TOKa MpPU MapauieIbHOM
COeNMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
NEKTPUYECKOTO TOKa, HIYLIET0 4Yepe3 Ppe3UucTop.
OnpeneneHre  MOIIHOCTH  DJIEKTPHYECKOTO  TOKa,
BBIIETISIEMOI Ha pe3ucTtope. VMccnenoBanue 3aBUCIMOCTH
CWJIBI TOKA, WAYLIET0 4Yepe3 JaMIIOUKy, OT HaNpsKEHUs
Ha Hell. Onpenenenue KIIJI narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSI TMOCTOSHHBIX MAarHUTOB.
N3ydyeHre MarHuTHOTO MOJIS MOCTOSIHHBIX MarHUTOB MPU
ux o0beAWMHEHWHM ©  pasaeneHuu. VccimemoBanue
JIEUCTBUSA JIEKTPUUYECKOTO TOKAa HA MAarHUTHYIO CTPEJIKY.
OneITbl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHIIBI
B3aMMOJICHCTBHS KaTyIIKA C TOKOM M MarHuTa OT CHJIbI
TOKA W HalpaBleHHUS TOKa B Karymike. V3yueHue

HCﬁCTBHH MAarouMTHOIrO IIOJid1 Ha IMPOBOAHUK C TOKOM.

KonctpynpoBanue u H3y4YeHUe paboThI
DJIEKTPOABUIATENS. N3mepenune KILJ
JJIEKTPOJBUIaTEIbHOM  YCTAHOBKH. OneiTel 1O

HUCCICOOBAaHHUIO ABJICHUSA 3J'ICKTpOM31"HPITHOI>i HHAYKIUU:
HUCCICIOBAaHUC W3MCHCHHI 3HAYCHUS U HaIpaBJICHUA

HHAYKIIMOHHOI'O TOKa

7.21

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE

SABJICHUA B aTMOC(I)Cpe, QJICKTPpHUICCTBO JKHBBIX



7.22

OpPraHU3MOB, MarHUTHOE ToJe 3eMiu, Apeld MOoICoB,
POJIb MArHUTHOT'O TOJIA ISl )KU3HU HA 3eMiie, MOJISIPHOE

CHUSIHHC

TexHuueckue ycTpoicTBa: 3JIEKTPOCKON, aMIIepMETp,
BOJIETMETP, PEOCTAT, CUETUUK AJIEKTPUUECKON 3HEPruw,
3JIEKTPOOCBETUTENbHBIE  MPUOOPHI,  HAarpeBaTelIbHBIC
ANEKTPONPUOOPHI (mpumepsl), JJIIEKTPUYECKUE
[IPEJOXPAHUTENIHN, 3JIEKTPOMArHuT, 3JIEKTPOJBUTATENb

IIOCTOSHHOI'O TOKA, reHEpaTOp IMMOCTOSAHHOI'O TOKa

9 KIIACC

Kon

pasznena

Ko snementa

[IpoBepsieMble 2IEMEHTBI COAEP)KAHUS

MEXAHUWYECKUE ABJIEHUA
8.1 Mexanuueckoe JBWXKEHHE. MarepuanpHas TOYKA.
' Cucrema orcuéra

8.2 OTHOCUTEIHHOCTh MEXAaHUYECKOTO JIBUXKEHUS

8.3 PaBHOMEpHOE MPSAMOIIMHENHOE TBUKEHHE
HepaBaomepnoe MPSIMOJIUHENHOE JIBUKECHHUE.

8.4 Cpenuss M  MIHOBEHHAas  CKOpPOCTb  Tela  MpH

HEPaBHOMEPHOM JABM)KEHUU
85 VYckopeHnue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEHOE
' JIBUKCHHE

8.6 CBobOonnoe magenue. OneITh [anunes
PaBHOMEpHOE ABIKEHUE MO OKpYXHOCTH. [lepuon u

8.7 yacToTa oOpamienus. JIuHeWHass W yrjaoBas CKOPOCTH.

LleHTpOCTpEeMUTENBHOE YCKOPEHHE

8.8 IlepBerit 3akon HeroToHa

8.9 Bropoii 3akoH HeroToHa

8.10 Tperuit 3akon HeroToHa

8.11 [TpuHIMIT Cynepno3UIIUU CUIT

8.12 Cwita ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHHMs: CWJIa TPEHHS CKOJBXKEHUS, CHIIA




TPEHHUsI IOKOS, IPYrHe BUAbI TPEHUS

Cuna TsDKECTH M 3aKOH BCEMHPHOI'0 TATOTCHMUS.

514 YckopeHue cBOOOIHOTO TaIeHUs
8.15 IBmwxenne  tianer  Bokpyr  Comuma.  Ilepsas
' KOCMHUYecKasi ckopocTb. HeBecoMoCTh 1 eperpysku
PaBHOBecme  MarepuasibHOM  TOYKH.  AOCOIIOTHO
8.16 )
TBEPAOE TEIO
8.17 PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHOM OCBIO
' BpaieHus. MoMeHT cuiibl. LleHTp TsxecTu
8.18 Nmnynsce Tena. M3menenue umiyibca. IMimysbsc cuisl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABMXKEHUE
8.21 Mexanuyeckas paboTa U MOITHOCTb
8.9 PabGora cun Tsaxectu, ynpyroct, TpeHusa. CBs3b
' SHEpPruu U paboThI
893 [ToreHnmanbHass OSHEPrusi Tela, MOTHATOTO  HAJ
' MOBEPXHOCTHIO 3eMIIU
8.24 [ToTeHuuanbHas SHEPTUS CKATON MPYKUHBI
Kunernyeckass sHeprusi. Teopema 0 KHHETHYECKOU
8.25
SHEPTUU
8.26 3aKOH COXpaHEHHUsI MEXaHHMUECKOW YHEPTUU
[TpakTiueckue paboThI:
Omnpenenenue cpeHeil CKOPOCTH CKOJIBXKEHHS Opycka
WIA JBWKEHWS [IapUKa IO HAKIOHHOW TUIOCKOCTH.
OmnpezneneHue yCKOpeHUs: Tela NMpU PaBHOYCKOPEHHOM
JBY)KEHUH 110 HAKJIOHHOW TUTOCKOCTH.
HccnenoBaHue 3aBHCHMOCTH IYTH OT BPEMEHHU IpH
8.27 PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.

IIpoBepka TrHIIOTE3BI: €CIM IPU PABHOYCKOPEHHOM
JIBUKEHUM 0O€3 HadyaJbHOW CKOPOCTH MYTH OTHOCSTCS
KaK psAI HEYETHBIX YHCEI, TO COOTBETCTBYIOILIUE
IIPOMEKYTKH BPEMEHH OJJUHAKOBBI.

HccenenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIbKECHUS

OT CWJIBl HOpMaJdbHOTO JaBieHus. OmnpenencHue




kod(duimenta TpeHUs CKoibxkeHusa. OmnpenencHue
KECTKOCTH TMpYXUHBL. OmnpenencHue padOThl CHIIBI
TPEHUST TIpU PAaBHOMEPHOM JIBKCHHHM Tella II0
TOPU3OHTAILHON MOBepXHOCTH. OrmpenencHue padoThI
CHWJIBI  YOPYrocTH  MNpH  TOAbEME  Tpy3a  C
HUCIIOJIB30BAHUEM HCIIOABUXHOI'O n IIOABUXKHOI'O

0JIOKOB

dusnyeckue sABJICHUS B IpUpoAc: MPUIKUBEI U OTIIMBEI,

8.28 JnBrkeHUe IutaHeT COJHEYHOH CUCTEMBI, PEaKTUBHOE
JIBIDKCHUE JKUBBIX OPTaHU3MOB
829 TexHuyeckne  yCTpOWCTBAa:  CIUAOMETP,  JAaTYUKU

IIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHNWYECKUE KOJIEFAHUMA 1 BOJIHBI

KonebarensHoe JABUOKCHUC. OcHOBHEBIE XapaKTCPHUCTUKHU

o1 KoJIe0aHUi: TIepHOJI, YaCTOTa, aMILUIUTY 1A
9.9 Maremarnueckuit u IIPYKAHHBIN MAasITHUKU.
' [IpeBparienue sHepruu Npu KoiaeOaTeIbHOM JABHKEHUN
93 3aryxawmue KosneOaHusi. BbIHyXJIeHHbIE KONIeOaHHUS.
' Pe3onanc
Mexanundeckue BoiHbI. CBOMCTBA MEXAaHHMUYECKUX BOJIH.
94 IIpononpHEIE M NONEpPEYHBbIE BOJIHBL. J[IMHA BOJIHBI U
' CKOpPOCTh €€ pacrnpocTpaHeHHUs. MexXxaHHn4eCKHUe BOJHBI
B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI
9.5 3Byk. ' pomKkoCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 WNHdpa3Byk U ynbTpa3Byk
[TpakTiueckue pabOThI:
OnpeneneHve 4acToThl M Nepuoja  KoJjeOaHMi
MaTeMaTUYeCKOT0 MasiTHUKA.
OnpeneneHve 4acToThl M Tepuoja  KoyebaHui
07 MPYKUHHOT'O MasiTHUKA

HccnenoBanne 3aBUCHMOCTH TepHoja KoJjeOaHui
MOJBEIICHHOTO K HUTH Tpy3a OT JIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH TepHoja KoJjeOaHui
NMpY>)KMHHOTO MasTHHKa OT Macchl rpy3a. IIpoBepka

HC3aBUCUMOCTHU nepuona KoJieOaHM rpysa,



MOJBEIIEHHOI0 K HUTH, OT MAacchl Ipy3a M KECTKOCTH
npyXuHsl. MI3mepenne yckopeHus cBOOOIHOTO MaieHUs
dusnueckue SBICHUS B MPHPOJIE: BOCHPUATUE 3BYKOB
9.8 KUBOTHBIMH, 3€MJICTPSACEHHE, CEHCMHYECKUE BOJIHBI,
IlyHaMH, 9XO0
9.9 TexHu4yeckue yCTPOMCTBA: 3XO0JOT, MCIOJIb30BAHUE
' yJABTPa3ByKa B ObITY U TEXHUKE
SJIEKTPOMAT'HUTHOE IIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
10.1 ONEeKTPOMAarHUTHOE M0JIe. DJIEKTPOMAarHUTHBIE BOJIHBI.
' CBoiiCcTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [[Ikana 37eKTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHutHas npuposaa cBera. CKOpocTh CBeTa.
' BonHoBBIE CBOMICTBA CBETa
10 [IpakTuyeckne paboOTHI:
10.4 W3ydyeHue CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C
MTOMOIIHI0 MOOMIIBHOTO TestehoHa
@dusnueckue SBIEHUS B MPHPOJE: OHUOIOTHIECKOE
10.5 IIEUCTBUE BUIHAMOTO, yIbTPapuOIETOBOIO u
PEHTIE€HOBCKOTO U3JIy4CHUI
106 TexHuueckue YCTpOMCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JIyueBas monens cBera. MIcTOUHMKM CBETa
11.2 [IpsamonnHETHOE pacIpOCTPAHEHUE CBETA
113 Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTPaKEHUS
. CBETa
114 [Tpenomnenue cBera. 3akOoH TPETOMIIEHUS CBETa.
11 ' [TonHOE BHYTpEHHEE OTPaKEHHUE CBETA
115 JInnza. Xop nyuelt B 1MH3E
116 OnTuueckast cucrema QoToarnmnapara, MUKPOCKONa H
' TEJIECKOTIa
117 I'ma3 kak onrrydeckas cucreMa. biM3opykocTe H
' JATbHO30PKOCTh
11.8 Paznoxenue Genoro ceera B crekTp. OnbiTel HptoTOHA.
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CroxeHue CeKTpaJIbHBIX IIBETOB. Jucnepcus ceeta

[TpakTuueckue paboOThI:
HccnenoBanue  3aBUCUMOCTH  YIJla  OTPa)KE€HUs
CBETOBOTIO JIy4ya OT yIJia MajeHHusl.
N3yueHne xapakTepUCTHK M300pa’keHHs MperMeTa B
IJIOCKOM 3€pKajie.
HccnenoBaHue 3aBUCUMOCTH  yIVIa  IPEJIOMIICHUS

CBCTOBOI'O JIyda OT yrjia MnaacHus Ha I'paHUIC «BO3AYX —

11.9 CTEKJIO».
[Tonyyenue n300paKeHH C TIOMOIIBI0 COOMPAFOIICH
JIMH3BL.
Omnpenenenne (HOKYCHOTO PacCTOSHUS M ONTHYECKON
CHJIBI COOMPAIOIICH JTNH3HI.
OMBITHI MO PA3JI0KEHHUIO OEJIOT0 CBETa B CIIEKTP.
OnpIThl 1O BOCHPHUSTHIO IBETa MPEIAMETOB NPU HX
HAOII0ICHUU Yepe3 [[BETOBbIC (PUIBTPHI
dusznyeckue sBICHUS B npupoze: 3arMenus CoiaHIa U
11.10 JIyHBI, 1IBETA TEJI, ONTHYCCKHUE SBICHHUS B arMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)
1111 Texnuueckue yCTpOICTBA: OUKH, MIEPUCKOII,
' ¢doToanmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBUGIE SABJIEHUA
191 OnbiTel Pezepdopna u mniaHerapHas MoJenb aToMa.
' Mognens aroma bopa
122 HcnyckaHnve M TOTJIOLIEHHE CBETa aToMoM. KBaHTHI.
. JIunenyaTeie CIIEKTPBI
12.3 PagnoakTuBHOCTH. Anb(da, OeTa- 1 raMmMa-u3myyeHHs
194 Crpoenne aromHoro szapa. HykionHas Moxens
' aTOMHOTrO sapa. M30Tomsl
125 PannoaktuBHble mpeBpameHus. llepuox momypacmana
' ATOMHBIX 1P
126 SnepHble peakuu. 3aKOHBI COXpPAHEHUs 3aps0BOTO U
' MaccOBOI'0 YHCET
12.7 OHeprus cBA3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU




Peakuuu cuntesa u nenenus sanep. VICTOUHMKA SHEPTUA

12.8
ConHua u 3B€31
12.9 SnepHnas osHepreruka. JlelicTBHUE  paJMOAKTHUBHBIX
' M3JIy4€HHI Ha )KUBbIE OPTraHU3MBbI
[TpakTuueckue paboThI:
HaOmroieHue CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
1210 U3JIy4EHHUS.
HccnenoBaHue TPEKOB: U3MEPEHUE DHEPIHMM YaCTHUIIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenue paanoakTuBHOTO (hoHa
@usnueckue SABJICHHMS B IIPUPOJE: €CTECTBEHHBIN
PaaOAKTUBHBIN ¢ox, KOCMHMYECKHUE Jy4H,
12.11 PaIMOaKTUBHOE M3JIyYEHUE MPHUPOJHBIX MHUHEPAJIOB,
JICCTBUE pPAaJUOAKTUBHBIX H3JIYYEHUH Ha OpraHu3M
YeJI0BEKa
1919 TexHuueckue YCTpOWCTBA: CIEKTPOCKOIL,

WHJVBHIyAJIbHBIN JO3UMETD, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu  (QU3MKM B HAydyHOM  KapTUHE  MUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOU CBSI3U
U T[I03HABAEMOCTU SIBJICHUN MPUPOIBI, O POJU DKCIEPUMEHTa B
¢usuke, o cucremooOpasymoomeidl poaun (U3MKH B pPa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTud, 00 HBOJIOLUU
(Gu3MYECKUX 3HAHWUN W UX POJIM B IEIOCTHON €CTeCTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHUICKUX U 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IMOJE), O IBMKEHUU Kak
croco0e CyIIecTBOBaHUS MaTepuu, 00 aTOMHO-MOJICKYJISIPHOI T€OpHH
CTPOCHHUsI BellecTBA, O (PU3UYECKOH CYIIHOCTU SIBICHUH NPUPOJIBI
(MEXaHMYECKHUX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX M KBAHTOBBIX);
YMEHUE pa3anyaTh SBJICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHNE U3YYEHHBIX (PU3HUECKUX SBICHUHN
B OKpYXAalOLIeM MHpe, BBbIIEISAS UX CYIIECTBEHHbIE CBOWCTBa

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBaMM MOHSITHMNHOTO arraapara U CHMBOJMYCCKOTO
sA3bIKa (1)I/I3I/IKI/I U HUCIIOJIb30OBAHHEC HX IJId PCIICHUA y‘I€6HBIX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TCII, CI)I/ISI/I"ICCKI/IG SABJICHUA U

MPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHne onucEBaTh HN3YUCHHBIC CBOMCTBA T€N U (1)I/I3I/I‘-ICCKI/IG SIBJICHUA,

HCIIOJIb3Y: (1)I/I3I/I‘-ICCKI/IG BCIINMYHNHBI

BnajgeHne ocCHOBaMH METOJOB HAyYHOTO TIO3HAHHS C Yy4ETOM
coOrofieHHsI MpaBwiI 0E30MacHOrO Tpyaa: HaONIroAeHue (PU3NYECKUX
SIBJICHU

YMEHHE CaMOCTOSATEIBbHO COOMpATh JKCIEPHUMEHTATbHYI0 YCTAaHOBKY
W3 JaHHOTO Habopa 00OpyIOBaHMS MO HWHCTPYKIIMH, OMHCHIBATH XOJI

OIIbITA U 3aIllUCBIBATH €0 pE3YyJIbTATHhI, (I)OpMyJ'IPIpOBaTL BBIBOJbI,



MPOBEJICHUE MPSMBIX ¥ KOCBEHHBIX U3MEPEHUN (PU3NIECKUX BEIUYNH:
YMEHHE IUIAHUPOBAaTh U3MEPEHHS, CaMOCTOSTEIbHO COOUpaTh
HKCMEPUMEHTAJIbHYI0O YCTAaHOBKY IO HWHCTPYKIMH, BBIYUCIATH
3HAQUYEHHUE BEJIMYMHBI W AHAJIU3UPOBATH IOJYYEHHBIE PE3YJIbTATHI C
y4€TOM 33/IaHHOM MOTPENIHOCTH Pe3yIbTaTOB U3MEPEHHIA;

MPOBEACHUE  HECJIOXKHBIX  AKCHEPUMEHTAIBHBIX  UCCIIEI0BAHU;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY U
MPOBOJIUTH  HUCCJEIOBAHME IO  HUHCTPYKUUHU,  MPEJICTABIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUI U
rpaduKOB, YUUTHIBATH MOTPEITHOCTH, JIEIATh BEIBOJIBI 110 PE3yIbTaTaM

Hucciaca0BaHusA

[TonuManue  XapaKTepHBIX  CBOMCTB  (U3MYECKUX  MOJCIICH
(MaTepuanbHasi TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJEIH CTPOCHUS
ra3oB, >KMJIKOCTEHl W TBEPABIX TeJ, IJIAHETapHAs MOJENb aroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO fJIpa) U yMEHHE MPUMEHSITh HX IJif

00BACHEHHS (1)I/I3I/I‘IGCKI/IX IIpouecccoB

YMmeHue oOBSCHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
YuciI€ M B KOHTEKCTE CHTyallMd MPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIATh NPUYNHHO-CIICICTBEHHBIC CBS3H H
CTPOUTH OOBSICHEHHE C ONOPON HAa M3yYCHHBIE CBOMCTBA (PH3UYECKHUX

HBHCHHﬁ, (bHSquCKHC 3aKOHbI, 3dKOHOMCPHOCTHU 1 MOICIIA

VYMmeHue pemarbh pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3ysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (U3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alMChIBaTh KpPaTKOE YCJIOBUE 3aJayH,
BBISIBIISITh  HEJIOCTAIONINE JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIIHI,
HEoO0XouMBbIe Il €€ pelIeHus], UCIOJIb30BaTh CIIPABOYHbIE JTaHHbIE,
NPOBOJUTH PACYETHI M OICHWBATH PEATUCTUYHOCTH IMOIYYEHHOTO
3Ha4YeHUs1 (PU3NYECKON BEIUYHMHBI; YMEHHE ONpPENeNATh Pa3MEPHOCTb

(bu3nYeCcKOil BENTNYHMHBI, TOTYYEHHON NpY PELICHUH 331a4u

YMeHue xapakTepu30oBaTh MPUHUUIIBI JEUCTBUS  TEXHHUYECKHX
YCTPOWCTB, B TOM YHCJIE€ OBITOBBIX MPHUOOPOB, W TPOMBIIIUICHHBIX
TEXHOJIOTHYECKUX MPOLECCOB MO MX OMUCAHUIO, UCIIONb3Ys 3HAHUS O
CBOMCTBAaX (DU3WMYECKUX SBICHUW W HEOOXoauMble (DHU3NUECKUE

3aKOHOMCPHOCTHU

10

YMeHue UuCMoNnb30BaTh 3HAHUS O (U3MYECKUX SBICHUSX B
MOBCEHEBHON KW3HM JUIsi  o0ecredeHusi Oe30MacHOCTH  TMpH

06p AlllCHHUH C OBITOBBIMH HpI/I60paMI/I )41 TCXHUYCCKUMHU



11

YCTPOMCTBAMH, COXPAHEHUS 3IOPOBbS M  COONIOJEHUS HOPM
HKOJIOTUYECKOTO TMOBEJAEHUS B OKpYXKAloIIeH cpene; MOHUMaHUE
HEOOXOIMMOCTH TPUMEHEHUS JOCTIKCHHH (PU3UKH W TEXHOJOTHUM

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

OneiT TIOHMCKa, TPeoOpa3oBaHUs U MPEACTaBICHUS HH(DOpMAIMH
bu3NYeCKOro coaep>KaHus C HCIOJIb30BaHUEM HH(DOPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHUE OLEHHBATH JIOCTOBEPHOCTH
MOJIyYUeHHOW HHQOpPMAIIMM Ha OCHOBE MMEIONIMXCA 3HAHUM W
JIONIOJTHUTENBbHBIX ~ WCTOYHUKOB;  yYMEHUE  MCIIOJB30BaTh  MPHU
BBIMIOJTHEHUH Y4YEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy
(U3HYECKOTO CONEPIKAHUS, CIPABOYHBIC MaTepUalbl, PECYpPChl CETU
Wutepuer; BrnageHue 0a30BBIMM  HaBBIKAMU  NpeoOpa3oBaHUs
uHpopManMi ©3 OJHOM 3HAKOBOM CHCTEMBI B JIPYryl0; YMEHHE
co3laBaTh COOCTBEHHBIE IUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJIBKUX UCTOYHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 MEXAHWYECKUE SABJIEHUA
11 Mexanuueckoe BwkeHue. MarepuanpHas Touka. Cuctema  OoTcuéra.
' OTHOCHUTENBHOCTD IBHIKEHUS
PaBHOMEpHOE M HepaBHOMepHOe ABMkeHHE. CpenHsas ckopocTs. PopMmyia Ui
1.2 BBIYHCIICHUS CpeIHEel ckopocTu: V = S/t
PaBHOMEpHOE TpSIMOIMHENHOE JBM)KEHUE. 3aBUCHMOCTb KOOPAMHATHI TEla OT
BPEMEHHU B CIy4ac pABHOMEPHOT'O NPSIMOJIMHEWHOTO IBHYKEHUS:
13 (1) =x,+ut
I'paguky 3aBUCUMOCTM OT BPEMEHH MJIsi IPOEKIUH CKOPOCTH, INPOEKLUU
NepEeMELICHHs,, IIyTH, KOOpJAMHATHl IPU PaBHOMEPHOM MPSIMOJIMHEWNHOM
JBUKCHUU
3aBUCHUMOCTb KOOPIMHATBI Tejla OT BPEMEHHM B CIIy4ae PaBHOYCKOPEHHOIO
IPSIMOJIMHENHOTO ABUKEHUS:
2
Sf)=vo, #i+ay* ;
2
@opMynsl Ui MPOCKLUUH IMEPEMEIIEHUs, MPOCKIHH CKOPOCTH M IPOCKLIHH
YCKOpPEHUS IIPU PaBHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKEHUU:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f)zuﬂ.r +a, I,
a.(f) =canst,
szz - lez =la,s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM JUISI HPOEKIHH YCKOPEHUS, HPOEKIHH
CKOPOCTH, IPOEKIUHU IIEpEMELIECHUs, KOOPJAMHATBI IIPH PABHOYCKOPEHHOM
IPSIMOJIMHENHOM JABH>KEHUN
CobonHoe nazeHue. PopMysibl, ONMHMCHIBAIOIIKME CBOOOJHOE MaJeHHUE Tena 110
BEPTUKAIM (JBW)KEHUE TeJda BHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH
L5 3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH JUIsI MPOEKIUH YCKOPEHHS,

MMPOCKIHMKU CKOPOCTH MW KOOpJAWHATBI IIpU CBO6OHHONI nmaacHuM TCjla II0

BCPTUKAIN




CKopocTh pPaBHOMEPHOIO JBMJKEHHUs Tejla IO OKpyxkHoctu. HampaBnenue
CKOpOCTH.

@opmyna A1 BBIYMCIEHUS CKOPOCTH 4YEpe3 pajinyC OKPY)KHOCTH U IEPHUOJ

oOpareHus:
2nR
L=
T

LenTpocTtpemurensHoe yckopeHue. HampaBieHne IEHTPOCTPEMUTEIBHOIO

1.6 yckopeHusi. @opmyiia 151 BBIYUCICHUST YCKOPEHUS:
2
a. = L
T R
®opMyiia, CBSI3bIBAIOIIAS IEPUO] M YACTOTY OOpaIeHUs:
V= 1
T
Macca. [1notHocts BemectBa. @opmyna A BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cwita — BektopHas ¢uzndeckas BeanuuHa. CI0KeHHE CHIT
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-d
1.10
CoHanpaBIeHHOCTh BEKTOpPA YCKOPEHHUs Tela U BEKTOpa CHIIbI, IEUCTBYIOIIECH Ha
TEJI0
Bzaumopenicreue ten. Tperuit 3akoH HeroToHa:
111 Fy y=—-Fi
Tpenune nokos U TpeHHue CKoJbkeHUss. DopMyna 1l BBIUUCICHUS MOLYJISL CHUIIBI
TPEHHUS CKOJIbKECHHUS:
1.12 F_=n-N

)



1.13

1.14

Hedopmaruss tenma. Ynpyrue u Heymnpyrue aepopManuu. 3aKoH yIpyroi
nedhopmaruu (3akon ['yka):

F=k-Al

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOT'O TATOTCHHA:

my -M,
F=G L1 _2
R
Cuna TspkecTd. Y CKOpeHHe CBOOOTHOTO MaIeHHUS.
®opmyna a7 BEIYUCICHUS CUJIbI TSHKECTH BOIM3H MoBepXHOCTH 3emutn: F = mg.
JBrxenue manet Bokpyr Comnnna. [lepas kocMuueckast CKOpOCTb.

HesecomocTs 1 nneperpysku

1.15

1.16

Hmnynec Tena — BeKTopHas pu3ndeckasi BeIUYUHa.
D=mi
HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMiynbse cuibl
3aK0oH COXpaHEHUsI UMITYJIbCa JJIsi 3AMKHYTOM CUCTEMBI TE:
p=myUy +m, U, =const

PeakTuBHOE NBUKEHUE

1.17

1.18

Mexanuueckas pa60Ta. cDO}’)MYJ'IB. JJIA BBIYHMCIICHH A pa6OTBI CHIJIBI:

A=Fscosct

Mexann4deckas MOIITHOCTh:

n=4
I

Kunernueckas u NMOTCHIMAJIbHAsA SHCPIrUsl. CDOpMy.]'Ia JJIs1 BBIYMCIICHU A

KUHETUYECKON SHEPIUu:

H!U‘z
By

Teopema o knHeTHUECKOU dHeprun. Popmyra I BBIYUCICHHUS TOTEHIMAIBHON

SHEPIUH Tela, IMOIHATOrO

HaI 3eMIIEH:

E, = mgh



1.19

1.20

MexaHnueckas SQHEprusi:

E:Ek'i'Ep

3aKOH COXpaHEHMsI MEXaHNYECKOM sHepruu. Popmyiia i 3aKOHA COXPAHEHUs

MEXaHUYECKOM SHEepruu B OTCyTCTBUE cuil TpeHus: E = const.

[IpeBpanieHne MexaHM4ECKOM SHEPTUU IIPU HATMYUU CUIIBI TPCHMUS.

[IpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Poruar. Moment cuiel: M - FI.

VYciioBue paBHOBECHS pblyara:
M +M, +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O0710KK. KITJ] mpocThIx MEXaHH3MOB,

n= Anonesnas
A—a&rpaqe:ﬂzﬂaﬂ

1.21

JlaBnenue TBEpAOTrO TEINA.

dopmyna 1 BBIYMCIICHUS JABJICHUS TBEPAOIO Tea:

_F

JlaBnenue raza. ATMocepHOe 1aBICHHE.

FI/IIlpOCTaTI/I‘-IeCKOG JaBJICHUC BHYTPH KUAKOCTH.

dopmyia s BBIYMCICHHS TABJICHUS BHYTPU KUIAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. ['mapaBaudeckuii npecc

1.23

1.24

3akoH Apxumena. Popmyna I ONPENEICHHs BBITAIKUBAIOLIEH

JIEHCTBYIOIIEH Ha TEJO, HOTPYKEHHOE B KUIKOCTh WM ras:

F_jlm_ =pgV

Ycnopue nnaBanus Teia. [lnaBanue CYI0B U BO3AYXOILIIABAHUEC

CHIIBI,

Mexannueckue KojebaHusi. AMIUIMTYJa, TEpUOJ U dYacToTa KoJIeOaHHil.

®dopmyiia, CBSI3bIBAIOIIAs YACTOTY M MEPUO/I KOJIEOaHU:

1.25

Marematnyeckuii M TNpPYKUHHBIM MasATHUKA. [IpeBpaiieHne >SHepruu mnpu

KoJIe0aTeIbHOM JABMXXCHUN

1.26

?)aTYXaIOH_II/IC KoJIeOaHMsI. BLIHY)KIICHHBIG koJjiebanus. Pe3onanc




1.27

Mexanuyeckue BOJHBI. [IpoAosibHBIE M TOINEpEYHBbIE BOJHBL. [[MHa BOJHBI U

CKOPOCTh PacCIpOCTPAHEHUS BOJTHBI:

h=v-T

1.28

1.29

1.30

3Byk. I'poMKOCTh M BbICOTa 3Byka. OTpa)keHHE 3BYKOBOM BOJIHBI Ha I'PAHULE
nByX cpen. MH(pa3ByK U yIbTpa3ByK

IIpaxmuueckue pabomul

W3mepenue cpeaHed IMJIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIbI, KECTKOCTU
NPYXUHBL, KO3((UIIMEHTa TPEHUS CKOJIbKEHUS; pabOThl CHIIBI TPEHHS, CHIIBI
YIPYroCTH; CPEIHEH CKOPOCTH JBHXKEHHs Opycka IO HAaKJIOHHOW IJIOCKOCTH;
yCKOpeHus: Opycka TpW ABMKEHHH I10 HAKIOHHOM IUIOCKOCTH; YacTOTHI H
nepuojia KosebaHMH MaTeMaTHYeCKOro MasTHHUKA; YacTOThl W Iepuoja
KOJICOAaHUH TPY>KMHHOTO MasTHHKA; MOMEHTA CHJIBI, JCUCTBYIOLIETO HA PHIYar;
paboThl CWJIBI YNPYrOCTH MPH MNOIBbEME Ipy3a C MOMOILBIO HEMOABHKHOIO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH MPU MOABEME Ipy3a C MOMOIIBIO MMOABHKHOIO
OIoKa.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOW CHJIBI OT 00BbEMa MOTPYKEHHOU
YaCcTH TeJa M OT IUIOTHOCTHU >KUIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOILEH CHJIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIbKEHUS OT CHJIbI HOPMAJIbHOTO TABJICHUS U OT
poJia MOBEPXHOCTH; CWJIbl YIPYrOCTH, BO3HUKAIOLIEH B MpPY)XHWHE, OT CTEHEHU
negopManuu MPYKUHBI, YCKOPEHUsI OpycKa OT yrila HaKJIOHA HaIlPaBISIOMICH;
nepuojia (4acToThl) KosieOaHUH HUTSHOIO MasiTHUKAa OT JUIMHBI HUTH; IEpUoJa
Kojie0aHUM MPYXUHHOTO MasTHUKAa OT MacChl Ipy3a M KECTKOCTU IPYKUHBI,
UCCIIIOBaHME HE3aBUCHUMOCTH Tepuoja KoieOaHWd HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS phluara

Qusuueckue s61eHUs 6 Npupooe: TIPUMEPHl JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B )KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U
TEXHUKE, TNPWIMBBlL W OTJUBBI, JBWXKeHUE IUlaHeT CoJIHEYHOW CHUCTEMBI,
PEAKTUBHOE JBUKECHHE KUBBIX OPIaHU3MOB, PbIYard B TEJIE YEIOBEKA, BIUSHUE
aTMoc(epHOro JaBieHHs Ha XUBOM OpraHu3M, IUIABaHHE PbIO, BOCIPUSTHE

3BYKOB JKUBOTHBIMH, 3EMJICTPACCHUC, celicMUYeCcKue BOJIHBI, HYHAMH, 3XO

1.31

Texnuueckue ycmpoiicmea: CIHIOMETpP, MATYHKH TIOJOXKEHUS, PACCTOSHHS H
YCKOpEHHUs, TUHAMOMETp, MOJIIMIIHUKY, pPAaKeTbl, pbluar, TIOABWXKHBIA H
HETIOABIDKHBIA OJIOKH, HAKIIOHHAsI TUIOCKOCTh, MPOCTHIE MEXaHWU3MBI B OBITY,
cooOmraromuecst cocyipl, YCTPOMCTBO BOJOINPOBOJA, THIAPABIMUYECKUI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,

HCIIOJIb30BAHUC YJIIBTPA3BYKaA B 6LITy N TCXHHUKC



TEIIVIOBBIE ABJIEHUA

OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJIPHO-KMHETHUYECKOH TEOpUM  CTPOECHUS

2.1 BemecTBa. Monenu TBEPAOTO, )KUAKOTO M Ta3000pa3HOT0 COCTOSTHUM BEIIECTBA.
Kpucramnmmueckue n amop¢HbIe Tena
25 JBmwxkenne uyactur BemecTBa. CBsA3b CKOPOCTM JBMIKCHUS YacTUL[ C
' Temneparypoil. bpoyHoBckoe aBmxkenue, nuddysus
2.3 CMauuBaHue U KanWUISPHBIE SIBICHUS
2.4 TemnnoBoe pacHIMPEHHUE U CKATHE
2.5 TemnnoBoe paBHOBECHE
26 Buytpennsist sneprusi. Pabora u Teruomepenada Kak CIOCOObI WM3MEHEHHS
' BHYTPEHHEH YHEPTUHU
2.7 Bunel Teronepenaun: TemIoONpOBOIHOCTh, KOHBEKIUS, H3ITyUCHHE
Harpesanue wu oxnaxzaenue Ten. KonudectBo  TemnoTel. Y enbHas
TEIUIOEMKOCTb:
2.8
O=cm(ty—t)
3aKOH COXpaHEHHWsS PHEPrMM B TEIUIOBBIX Ipoleccax. YPaBHEHHE TEILIOBOTO
Oananca:
2.9
O +0, +..=0
Hcnapenne u KoHJeHcauus. V3MeHeHue BHYTpeHHEH SHeprud B Ipolecce
210 WCTIApEHUsI M KOHJAeHcauuu. KumneHue IKUAKOCTU. YAenbHas TeroTa
' napoo6pasoBanus: L = Q/m
2.11 BnaxxHocTs Bo3iyxa
[InaBnenne u Kpucrtaumzauus. V3MeHeHHe BHYTpPEHHEH »SHepruu npu
TUTaBJICHUN M KPUCTAJUIM3ANMK. Y AeTbHAs TETUIOTa TUIABICHUS:
2.12 ) 0
“m
BHyTpeHHsIst SHEpTHsI CTOpPaHUs TOIUIMBA. Y IENIbHAS TETJIOTa CTOPAHUS TOTUTHBA:
2.13 q=0Q/m
2.14 [Tpunuuns! padots! TemoBbix Apurateneil. KI1/1 reruioBoro asuratens
2.15 Ilpakxmuueckue pabomul




H3mepenne ynenpHOM TEIIOEMKOCTH METAJUNIMYECKOIO0 LWIMHAPA; KOJIUYECTBA
TEIJIOTHI, TOJYYCeHHOTO BOJOW KOMHATHOM TeMIiepaTypbl (HUKCHPOBAHHOM
Macchl, B KOTOPYIO OIIYIIEH HarpeTblidi I[WIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTJAHHOI'O0 HArpeThiM LMJIMHIAPOM, IOCJIE€ OIYCKAHMS €ro B BOJY KOMHATHOU
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTHM BO3[yXa; VYACIbHOW TEIUIOTHI
IaBieHuss Jbpaa. lccnenoBaHwe W3MEHEHUs TeMIlepaTypbl BOJBI  MpHU
Pa3IUYHBIX YCIOBHSX; SIBJICHHUS TEIUIOOOMEHA NPU CMEIIUBAHUU XOJIOJHOU U

ropsiyeil BOJbl; mpolecca UCIapeHust

Duszuveckue s61eHUS 8 npupode: IMOBEPXHOCTHOC HATSXKCHHUEC W KallUJIJISIPHBIC

2.16 SBJICHUSI B TIPUPOJIE, KPUCTALIBI B Ipupoje, uzinydenue CoHila, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, HHEs, CHeTa
Texuuueckue ycmpoucmea. KanvUISIPbl, TPUMEPbI UCIIOIb30BAHUS KPUCTAILIOB,

917 JKUJKOCTHBIM TEPMOMETp, AATUYUK TEMIIEpaTyphbl, TEPMOC, CUCTEMA OTOILICHUS

' JIOMOB, TUTPOMETPHI, NICUXPOMETpP, MapoBasi TypOWHa, [BUraTellb BHYTPEHHETO
CropaHus
3 OJIEKTPOMAI'HUTHBIE SIBJIEHU S

3.1 DnekTpuzanus Tei. [[Ba Buja 3IeKTpUUeCcKUX 3apsJioB

3.2 B3aumopeiictBue 3apsikeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHHUS JICKTPUUYECKOTro 3apsiia

34 OnekTpuueckoe tmosne. Hanpsok€HHocTh  anekTpuueckoro mosisd. Ilpunnmn

' CYNEPHO3ULNH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn osnexkrpuueckux 3apsgoB. JlelCTBHE SIEKTPUYECKOTO TIONS Ha
' 3JeKTpUYecKue 3apsabl. [I[pOBOTHUKH U TUANEKTPUKU
[TocTostHHBIN 3neKTpUUecKuid TOK. [lelicTBUs anekTpuyeckoro Toka. Cuia Toka.
Hanpsixenue.

3.6 I=qg/t,U=A/q
DIIEKTPUUECKOE COMPOTUBIICHUE. Y ICIIBHOE AIEKTPUIECKOE COMTPOTUBIICHHE:

3.7 R =pl/S

38 3akon Oma ais yuactka snektpudeckon nenu: | = U/R
[TocnenoBarenbHOE COCTMHEHHUE TPOBOTHUKOB:

3.9

I, =1, U=U,+U,. R=R, +R,



Hapanneanoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O COMMPOTUBJICHUA:

U=U;l=I+I;R=2.

2

CMenranHbIe COCAUHCHUS ITPOBOIHNKOB

Pa6oTa u MomHOCTH 51ekTpuueckoro Toka. A = Ult, P = Ul

3.10
3akoH [[>xoyins — Jlenna:
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOe Mosie NMPSMOro IPOBOJHMKA C TOKOM. JIuHum
' MarHUTHON MHIYKLIUU
313 MaruuTHoe 1oOJ€ TOCTOSHHOIO MarHura. BzaumopneilcTBue IMOCTOSIHHBIX
' MarHuTOB
3.14 JleficTBHEe MarHUTHOTO II0JIsI HA IPOBOJAHUK C TOKOM
3.15 Onpitel Gapanes. SABnenue snekTpoMarHuTHON MHAYKIUU. [IpaBuino Jlenna
IIpaxmuueckue pabomul
M3MepeHue  3IEKTPUUECKOrO0  CONPOTHBIIEHUS  PE3UCTOpPA;  MOIIHOCTHU
AIIEKTPHUYECKOTO TOKA; PaOOTHI AIEKTPHUIECKOTO TOKA.
HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B IPOBOJHUKE
3.16 (pe3ucTopsl, 1aMIIO4Ka), OT HANPSKEHHs] HAa KOHLIAX [IPOBOJHHUKA; 3aBUCUMOCTHU
' COINPOTHBIIEHUS OT JUIMHBI IPOBOJHUKA, TUIOIIAIN €0 IONEPEYHOTO CEYEHUS U
YII€IBHOTO COMPOTUBIICHHUS.
[TpoBepka mpaBmia JUIs 3IEKTPUUYECKOTO HAIPSDKEHHS MPU MOCIIEA0BATEIbHOM
COCIMHEHUN IPOBOAHMKOB; MpPaBWJIA JUIsl CHIBI JJIEKTPUYECKOTO TOKa IIPH
napajuIeIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)
Qusuueckue s6n1eHUs 6 npupooe: SIEKTPUYECKUE SBICHHS B aTMocdepe,
3.17 9JIEKTPUUECTBO KMBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMiiu, Ipeild momocos,
POJIb MAarHUTHOTO MOJIS 711 KU3HU Ha 3emJie, MOJISIPHOE CUSHUE
Texnuyeckue ycmpouicmeéa. 3JIEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOCTar,
CUETUYMK  DJIEKTPUUYECKOW  DHEPruH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIE AIIEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKHE
IIPEIOXPAaHUTENH, DJIEKTPOMArHuT, OJJIEKTPOJBUTATENb IIOCTOSIHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 OneKkTpoMarHuTHbIE BoJHBL. [1Ikana 3eKTpoMarHUTHBIX BOJH
3.20 JlyueBas Mmojienb cBera. [IpsMOTHMHEIHOE pacipOCTpaHEHUE CBETA




3.21

3akoH oTpaxeHus cera. [lnockoe 3epkano

3.22 [Ipenomnenne cBeta. 3aKOH NPETOMIIEHHSI CBETA
3.23 Hucnepcus cBera
3.4 Jlunza. Xoxa nyueit B nunze. GokycHOe paccTosiHuE JIMH3BL. OnTuyeckas cuia
' mun3el: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuueckue mpudopsl
Ipakxmuueckue pabomul
H3mepeHne onTuyecko Cuiibl cOOMparoleil TUH3bL, (POKYCHOTO PacCTOSIHUS
coOuparomield TMH3bI (110 CBOWCTBY pPaBEHCTBA pa3MEpOB MpenMeTa U 300pakeHus,
3.96 KOr'Jla IpeIMEeT paclojio’KeH B ABOMHOM (oKyce), MoKa3aTes IpeIoMIeHHs CTEeKIIa.
' WccnenoBanue cBoilcTBa M300pa)KeHMs, IMOJIYYEHHOIO C  ITOMOUIBIO
coOuparoiel JIMH3bI, U3MEHEHUSI (POKYCHOTO PACCTOSHUS JBYX CJIOXKEHHBIX JIMH3;
3aBUCHMOCTH YTJIa NPEJIOMJICHHSI CBETOBOTO JIyda OT yIJia MajcHUS Ha TpaHUIC
«BO3J1yX — CTEKIIO»
3.7 Qusuueckue saenenus 6 npupode. 3arMmenHuss Comnna u JlyHel, 1BeTa Tel,
' ONTHYECKHUE SBJICHHS B aTMOcdepe (IBeT HeOa, pedpakius, paayra, MEPax)
3.98 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (QoToanmapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBUGIE SABJIEHUA
a1 PaguoaktuBHOCTh. Anbda-, 6era-, raMMa-usnyueHus. Peakiuu anbda-u Oera-
' pacnana
4.2 OmnsiTel Pesepdopaa o paccesnuto anbda-yactuil. [Inanerapuas mogens aTroma
4.3 CocraB aroMHorO sigpa. M30Tomnsl
4.4 [Tepuox momypacmajga aTOMHBIX SAEP
4.5 SnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apSAJ0BOTO U MAacCOBOTO UHCEN
Qusuueckue A61eHUs 6 npupode. €CTECTBEHHBIH paJMOAKTUBHBIN  (OH,
4.6 KOCMHUYECKHE JIydd, PATUOAKTHBHOE W3IIyUCHHUE WPHUPOJHBIX MHUHEPAJIOB,
NeiCTBUE paJIMOAKTUBHBIX U3ITy4Y€HUN Ha OPraHU3M YelIOBEeKa
47 Texnuueckue ycmpoucmea: CIEKTPOCKON, HHIUBUIYAIbHBIN JTO3UMETP, Kamepa

BI/IHBCOHa, AACPHAA SHEPTCTUKA
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