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IHHOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 10 (U3MKE Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
COCTaBJIECHAa Ha OCHOBE MOJOXEHHH M TpeOOBAHMUU K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa3oBaTENbHON MpOrpamMMbl, MPEACTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yuéroM (enepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yaeoHoro npeamera «Dusmkay.

[Iporpamma oOpueHTHpOBaHA Ha peaTM3aldi0 B IEHTpe 00pa3oBaHUS
€CTeCTBEHHOHAYYHOM HampaBieHHOocTH «Touka pocra», co3maHHoro Ha 0ase
MBOY  Komckoit COII Ne4 ¢ wmenpto pa3Butus y  oOydaromuxcs
€CTECTBEHHOHAYYHOMN IPaMOTHOCTH, COBEPIICHCTBOBAHUS HAaBBIKOB
€CTECTBEHHOHAYYHOW HAIpPaBJIEHHOCTH, a TAKXKE MJIsl MPAKTUYECKON OTpadOTKU
yueOHOro matepuana no yueonoiM npeameram «duszukay, «Xumusny», «buonorus.
Hcnonws3zoBanue o6opyaoBaHus eHTpa « Touka pocTay Mmo3BoyIseT CO3/1aTh
YCTIOBHSL:

® IS pacUIMpPEHUs COJEP)KaHUsl €CTECTBEHHOHAYYHOTO 00pa3OBaHUS;

® IS TOBBIIICHUSI TO3HABATEIHHON aKTUBHOCTH 00YJaIOIINXCS B
€CTECTBEHHOHAyYHOU 00acTy;

® ISl Pa3BUTHS JUYHOCTH peOCHKA B Mporecce 00yueHus pusuke, ero
crocoOHOCTeN, (HOPMUPOBAHUS U YOBJIETBOPEHUS COLIMATIBHO 3HAUUMBbIX
WHTEPECOB U MOTPEOHOCTENH;

e sl pabOTHI C OJAPEHHBIMY IMIKOJBHUKAMU, OPTaHU3AIUU UX PA3BUTHS B

Pa3NUYHBIX 001aCTAX 00pa3oBaTeIbHON, TBOPUECKOU NEATEIHHOCTH.

[Tpumensis nudpoBsie 1a00paTOPUN HA ypOKax (PU3HMKH, ydalTUecs CMOTYT
BBIMIOJTHUTH MHOXKECTBO JIA0OPATOPHBIX PAOOT M IKCIEPUMEHTOB MO MPOrpaMme
OCHOBHOM IIIKOJIBI

Copepxanue mnporpamMMmbl 1o (U3MKEe HaAmpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAY4YHOH TpaMOTHOCTH OOYYalOMIMXCS W OPraHu3alHi0 H3y4eHUs
¢u3nKn Ha JEeATEIBbHOCTHOM OCHOBE. B mporpamme mo ¢u3uMke y4UTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuit ®I'OC OO0 k
MUTAHUPYEMBIM JINYHOCTHBIM M METANpPEAMETHBIM pe3yJbTaTaM OOy4eHHs, a TaKxKe
MEXKIPEAMETHBIE CBSA3M €CTECTBEHHO-HAyYHBIX Y4E€OHBIX NPEIMETOB HA YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHus.

[Tporpamma 1o ¢u3rKe ycTaHABIMBACT paclpeiesieHre yueOHOro Marepraa
1o rogaM odydeHus (o Kiaccam), MpeajaraeT IpUMepHYIO MOCIe10BaTeIbHOCTD
M3yUeHHUs TeM, OCHOBAHHYIO HA JIOTUKE DPa3BUTHS MPEAMETHOTO COACPKAHUS U
y4€Te BO3paCTHBIX OCOOEHHOCTEN 00yUaroIuXCsl.

[Tporpamma mo ¢usmke pa3paboTaHa C IENBI0 OKa3aHHUS METOAMYECKOM
MIOMOIIIH YYUTENIO B CO3JJaHUH paboveil mporpaMMbl IO y4eOHOMY MPEAMETY.



®dusrka SBISETCS  CUCTEMOOOPA3YIOIIMM JUIsl  €CTeCTBEHHO-HAyYHBIX
y4eOHBIX MPEAMETOB, TOCKOJIBbKY (DU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SIBICHUM, W3ydyaeMbIX XUMHUEH, Ouoyioruei, actpoHoMuel u (puanueckoit
reorpadueidi, BHOCHUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTHUHY MHpa,
npenocTaBisier HauOosee siCHble 0Opaslibl NPUMEHEHUS HAydyHOro MeToja
MO3HAHUS, TO €CTh CIIOCO0a MOMY4EHHs JOCTOBEPHBIX 3HAHUN O MUDE.

Onna w3 rIaBHBIX 3a7a4 (DU3UYECKOro 00pa3oBaHMS B CTPYKTYpe OOIIETo
o0pa3oBaHusi COCTOMT B (DOPMUPOBAHMHM E€CTECTBEHHO-HAYYHOU TpaMOTHOCTH U
MHTEpEca K HayKe Y 00 yJaroImmXcs.

N3ydyenne ¢Qu3uku Ha 0a30BOM ypOBHE MpPEAIOJaracT OBJaJCHHE
CIENYIOIIUMHU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMHU €CTECTBEHHO-HAYYHYIO
IPAaMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBJICHUS;

e OIICHWBATH U MMOHUMATh OCOOCHHOCTH HAYYHOT'O HCCIICTOBAHNS;

e HHTEPIPETUPOBATH  JAHHbIE W  HCIOJb30BaTb  HAy4YHbIE
J0Ka3aTeIbCTBA AJIS ITOJYYEHUS BBIBOJIOB.

lenu wusydyeHus (U3MKKM HaA YpPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs
onpezaenensl B Konuenmuu mnpenonaBanus ydeOHOro mnpeamera «®Pusnkay B
oOpa3oBaTenbHBIX opranu3auuax Poccuiickoit ®enepauuu, peain3yromux
OCHOBHBIE  00111€00pa3oBaTe/IbHbIE MPOTPAMMBI, YTBEPXKIEHHOW PEIICHUEM
Konnerun MunucrepctBa npocsenienus Poccuiickoit denepanuu (mpoTokos oT 3
nexadpst 2019 r. Ne [TK-48H).

Hesun uzyyeHus pusuku:

e TMpuoOpeTeHUE HHTEpeca U CTPEMIICHHS OOYyYarouuxcsi K HaydHOMY
U3YYCHUIO TPUPOJBI, Pa3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABJICHUI O HAYYHOM METOJIE MMO3HAHUS B (DOPMUPOBAHUE
UCCIEA0BATEIBCKOT0 OTHOIICHHS K OKPYKAIOIIUM SIBJICHUSIM;

e (opmupoBaHHEe HAy4YHOIO MHPOBO33PEHUSI KaK pe3ysbTara H3Yy4YCHHUs
OCHOB CTPOCHHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

e (opmupoBaHue NpeacTaBICHUN O posid (U3MKU ISl PA3BUTUS JPYTUX
€CTECTBEHHBIX HAaYK, TEXHUKHU U TEXHOJIOTHIA;

e pa3BUTHE TNPEACTaBICHHW O  BO3MOXHBIX  cdepax  Oymyuiei
npodeccuoHaNbHONU JIeATeIbHOCTH, CBA3aHHOW C (PU3MKOM, MOATOTOBKA K
JajgbHenIeMy oOy4eHHIO B ’TOM HaIlpaBJICHUH.

JocTikeHne 3TUX 1eneld mporpamMMmbl Mo (U3MKEe Ha YpOBHE OCHOBHOTO

o011ero o0pa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CISAYIONINX 3214



e TMpuoOpeTeHHE 3HAHMK O JAUCKPETHOM CTPOEHUU  BEIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MArHUTHBIX M KBAaHTOBBIX
SIBIICHUSX;

e TMpuOOpPETEHUE YMEHUU OMHCHIBATH U OOBSACHATH (PU3UYECKUE SIBICHUS C
WCITOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHUH;

e OCBOCHHME METOJOB PEIICHUS MPOCTEUININX PACUYETHBIX 3aJad C
UCITOJIb30BAaHUEM buznuecKnx MOJIETIeH, TBOPUYECKUX u
MIPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHUW HAOIONATH MPUPOIHBIC SIBJICHUS U BHITIOIHSATH OMBITHI,
naboparopHble  pabOThl U IKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCIOJIb30BAaHNEM U3MEPUTENHHBIX TIPUOOPOB;

e OCBOCHHE MPUEMOB pabOTHI ¢ WHpOpMaIend (HUINIECKOTO CONIECPIKAHMS,
BKJIIOYAsi UH(POPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSIX (PU3UKH, aHATIU3 U
KPUTUYECKOE OlICHUBaHNE NHPOPMAIINH;

e 3HAKOMCTBO €O chepamu mpodeccuoHaTBLHON NesATeIbHOCTH, CBSI3aHHBIMU
C (U3NKOW, W COBPEMCHHBIMU TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSX (DU3UICCKON HAYKH.

Ha usydyenue ¢usuku (6a30BbIii ypOBEHb) Ha YpOBHE OCHOBHOT'O OOIIETO
oOpazoBanusi oTBoauTcs 238 vacos: B 7 kjacce — 68 yacoB (2 4aca B Helelo), B 8
kjacce — 68 yacoB (2 yaca B Henenmo), B 9 kinacce — 102 gaca (3 gaca B HEJEdo).

[Ipennaraemsiii B nmporpamme 1o (pusuke nepedeHb J1ad0opaTOpHBIX padoT H
OTIBITOB HOCUT PEKOMEHAATEILHBIN XapaKkTep, YIUTEb JeIaeT BEIOOP MpOBEACHUS
7a00paTOpPHBIX PabOT W OMBITOB C YYETOM HMHAMBUIAYAJTbHBIX OCOOCHHOCTCH
00ydJaromuXxcs, CIUCKa IKCIEPUMEHTAIBHBIX 3aJlaHW, MPeaiaraéMbIX B paMKax
OCHOBHOTO T'OCY/IapCTBEHHOT'0 SK3aMeHa M0 (PU3HKE.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupone. SBinenus npupoznsl. OuU3NUECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIIOBBIC, IJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BeMMUUHbL. M3MmepeHue Quanyeckux BenuYuH. Duznyeckue
npubopsl. [lorpemHocTs n3Mepenuii. MexayHapoiHas CUCTeMa €TMHHUIL.

Kak ¢usuka u gpyrue ecrecTBEHHblE HAyKH HW3Yy4alOT MPUPOJLY.
EcTtecTBeHHO-HayuHBIII METOJ| MO3HAaHUSA: HAONIOJIEHHE, MOCTAaHOBKAa HAyYHOTO
BOMPOCA, BBIJBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, O0OBICHEHUE
HabmogaemMoro siBneHus. Onucanue PU3NIECKUX SBJICHUM ¢ TOMOIIBIO MOIEIIEH.

Hemoncmpayuu.

1. MexaHHn4YecKue, TEIUIOBBIC, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHHUSL.
2. Dusmnyeckue NpuOOPHI U MpoLeaypa MPSMbIX U3MEPEHU aHAJIOTOBBIM U
UU(ppPOBBIM TPUOOPOM.
Jlabopamopmuuvie pabomul u onvimel.
1. OmnpezneneHue LEHbI IEJICHUS IKaJIbl U3MEPUTEIBLHOTO MPUOOpA.
2. H3mepeHune paccTosHUM.
3. MBmepenne 00bEMa KUJIKOCTU U TBEPAOTO TETA.
4. OmnpeneneHne pasMepoB MajbIX TEIL.
5. M3Mmepenne TtemmepaTypbl MpU MOMOIIHM >KHUAKOCTHOTO TEPMOMETpa M
JIaTYNKA TEMIIEPATYPHI.

6. IIpoBeneHue wmccienoBaHUs MO MPOBEPKE TMIIOTE3bI: JANBHOCTH MOJETA
HIapuKa, MyIEeHHOTO TOPU30HTAIbHO, TeM OOJIblle, YeM OOoJble BhICOTa
IyCKa.

Paznen 2. IlepBoHayajibHbIE CBEIeHUSI 0 CTPOEHHUH BellecTBa.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JIBrxkeHne dyacTul BemiecTBa. CBS3b CKOPOCTH JBMXKEHHS YAacTHI[ C
Temneparypoil. bpoyHoBckoe aBmxenue, auddys3us. BzaumoneilicTBue yacTuil
BEILECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHple COCTOSIHHSI BEILIECTBA: CTPOCHUE Ta30B, KUJIKOCTEN M TBEPABIX
(KpUCTa/NIMYECKUX) Ted. B3auMOCBsI3b MEXIY CBONCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISPHBIM cTpoeHueM. Oco0eHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabGmronenune 6poyHOBCKOTO ABUKEHUS.



2. Habmoaenue muddys3umn.
3. HaGmonenue ~ siBneHU#,  OOBSCHAIOMIMXCA  MPUTSHKEHUEM WM
OTTaJKWBAHHEM YACTHUI] BEILIECTBA.

Jlabopamopuuvie pabomul u onvimol.

1. OueHka JuamMeTpa aroMa METOAOM pPAl0B (C  HCIOJIb30BAaHUEM

dbotorpaduii).
2. OmbITHI O HAOJIIOICHUIO TETIOBOTO PACHTUPEHUS Ta30B.
3. OmnbIThl 1O OOHAPYKEHUIO NEUCTBUS CHII MOJIEKYJIIPHOTO TIPUTSIKEHUSI.
Pa3nen 3. /IBu:keHHe U B3auUMojeilicTBHE TeJl.
Mexanuueckoe ABM)KeHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE JBH)KEHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JABWKEeHHHU. Pacuér nytu u
BPEMEHHU JIBUKECHUS.
SBnenue wHepuuu. 3aKOH HMHEpUMHM. B3anmonencTBue Ten Kak MPUYMHA
M3MEHEHUS CKOPOCTH [IBMJKEHHMsSI Teln. Macca Kak Mepa HHEpPTHOCTH Tella.
[InotHOCTH BemiecTBa. CBSA3b IUIOTHOCTH C KOJUYECTBOM MOJIEKYJ B E€IUHUILIC
0o0BEMa BelIECTBA.
Cuna kak xapakTepucTuka B3auMojaeurcTBus Ten. Cuila ynpyrocTd M 3aKOH
I'yka. M3MepeHne CUIIbl C MOMOILIBIO IUHAMOMETpA. SIBIEHHE TATOTEHUSA U CUJia
TskecTH. Crita TSHKECTH Ha ApYrux ruiaHerax. Bec rema. HeBecomocts. Croxkenune
CWJI, HAMPABJICHHBIX MO OAHOUN mpsiMoil. PaBHonelcTBytomas cuii. Cuiia TpeHusl.
TpeHue CKOIbXKEHUS U TPeHHE MOKOos. TpeHue B MpUpoJIe U TEXHUKE.
Hemoncmpayuu.
1. HaGmroneHne MexaHU4YeCKOro JBUKEHUS Tea.
2. H3MepeHne CKOpOCTH NPSMOJIMHEWHOTO JBUKECHUA.
3. HabGmronenue siBIeHUS HHEPIIHH.
4. HaGmoneHnue u3aMeHeHUs! CKOPOCTH MPU B3aUMOJICHCTBUU TEJ.
5. CpaBHEHHE MaccC M0 B3aUMOJICUCTBHIO TEL.
6. Cl0XEHUE CHJI, HAIIPABJICHHBIX 1O OJHOM IPSIMOM.
Jlabopamopusie padbomul u onvimel.
1. OnpeneneHue CKOPOCTH PABHOMEPHOI'O ABMKEHUS (IIapuKa B KHJIKOCTH,
MOJIEJIU AJIEKTPUUYECKOI0 aBTOMOOUIISL U TaK Jiajee).

2. OmpezeneHue CpelHEW CKOPOCTU CKOJBbXKEHHS OpycKa WM LIapuKa I0
HAKJIOHHOM TIIOCKOCTH.
OnpeneneHue IIOTHOCTH TBEPIOTO TENA.

4. OnbITHI, JIEMOHCTPUPYIOUIME 3aBUCUMOCTb pacTsKeHus (aedopmaiun)
MPYKUHBI OT TPUIIOKEHHON CUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIBI TPEHHS CKOJIbKEHHUS OT
Beca Teja U XapaKTepa COMPHUKACAIOLINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHre TBEPABIX TeJl, KUAKOCTEH U ra3oB.



Janenue. CiocoObl yMEHBIIICHHS U yBEJIUYEHUS AaBieHus. [aBneHue rasa.
3aBUCUMOCTh JaBJCHHsS Ta3a OT 00béMa, Temmeparypbl. [lepemaua naBneHus
TBEPABIMU TEJIAMH, XKUAKOCTSIMH W raszamu. 3akoH Ilackama. [IHeBmaTnueckue
MaIuHbl. 3aBUCUMOCTh JaBJICHHS KUJIKOCTH OT IIyOuHBI. ['mapocraruyeckuii
napajaokc. CooOmaroniuecs cocyasl. [ uipaBnuyeckue MEXaHU3Mbl.

Atmocdepa 3emin u atmocepHoe AamieHue. [IpuuuHbBI CyliecTBOBaHUS
BO3AymHON 06osouku 3emuu. OnbiT Toppuyennu. M3mepenue arMmochepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOpPHI.
[Tpubops! 11 u3MepeHus: aTMOoCc(PEPHOTO JABICHHUS.

JlelicTBHE JXUIAKOCTU U Tra3a Ha MOrpyKEHHOE B HUX TeJo. BelTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxonnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JABJICHUS ra3a OT TEMIIEPATYPBI.

Ilepenada naBneHUs KUJIKOCTHIO U Ta30M.

CooOuraromuecs: COCy/bl.

['mpapaBnrueckuii mpece.

[IposiBnenue nercTBUst aTMOC(EPHOTO JTaBICHUS.

3aBUCUMOCTh BBITAIKUBAIOMICH CHUIIBI OT 00BEMa MOTPYXKEHHON YaCTU
T€JIa U TUIOTHOCTH KUJKOCTH.

o vk wnN R

~

PaBeHCTBO BBHITAJIKUBAIOILIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.
YciioBue IaBaHMs TEN: IUIABAaHWE WJIM MOTPYKEHHE TEJl B 3aBUCUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopuuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJie OT 00bEMa MOrpy>KEHHOM B
JKUJIKOCTh YaCcTH TeJIa.

2. OmnpeneneHue  BBITAIKMBAIONIEH  CHJIbI, JICMCTBYIOIIEM HaA  TEIO,
IIOIPY>KEHHOE B JKUJKOCTbD.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CHJIBI, JEUCTBYIOIIEN Ha TEIO
B KUJIKOCTH, OT MaccChl T€Ja.

4. ONbITBI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAIKMBAIONICH  CHJIBI,
JNEUCTBYIOIICH Ha TeNO0 B JKUJIKOCTH, OT O00BEMa TMOrPYKEHHOM B
JKUJIKOCTh YaCTH T€JIa U OT IUIOTHOCTH KUIKOCTH.

5. KoHCTpynpoBaHue apeomerpa WIM KOHCTPYUPOBAHHE JIOAKH U
OIpelieieHue €€ rpy30noabEMHOCTH.

Paszgea S. PaGora u MmomHOCTb. JHEpPrusi.

Mexanndeckasi padbota. MOIIHOCTb.

[IpocThie MexaHM3MBbI: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecHusi pbiyara. IlpumeHeHne mpaBuja paBHOBECHs pblyara K OJIOKY.



«3omoroe mpaBwio» wmexaHukd. KIIJ mnpocteix MexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass »Heprus. KuHeTudeckass ¢ MNOTEHIMAlIbHAs DHEPrusl.
[IpeBpaleHre 0JTHOrO BUJ1a MEXAaHUYECKOM SHEPrUU B JPYroi. 3aKOH COXPAHEHUS
SHEPIruu B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepbl IpOCTHIX MEXaHU3MOB.

Jlabopamopuosie pabomel u onvimel.

1. OmpeneneHue pabOTHl CUJIBI TPEHHS MPU PAaBHOMEPHOM JIBMKCHUHU TeJa

10 TOPU30HTAJILHON MOBEPXHOCTH.
2. HccnenoBanue ycliOBUM PaBHOBECHS pblUuara.
3. Hsmepenne KIIJ] HaKIOHHOM IIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHECHMSI MEXAaHUYECKOW JHEPI M.
8 KVIACC

Pa3zaeua 6. TenuioBble siBJICHUS.

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO--KHHETUYECKONH TEOPHUU CTPOCHHUS
BenlecTBa. Macca M pasMepsl aTOMOB U MOJEKYJ. OMbIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-KMHETHYECKOW TEOPHUU.

Monenu TBEPAOTo, >KUIKOTO W Ta3000pa3HOTO COCTOSIHUM  BEIIECTBA.
Kpucranmmueckue u amopdusie Tena. O0bsiCHEHUE CBOMCTB ra3oB, KUJKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUN MOJEKYISIPHO--KUHETUYECKON TEOPHUH.
CmaunBaHME M KallWJUIAPHBIE sIBIEHUS. TErIoBoe paclIMpeHne U CKaTHUe.

Temneparypa. CBsi3b TeMmmeparypbl CO CKOPOCTBbIO TEIUIOBOIO JBUKEHUS
yactull. BHyTpeHHssi sHeprus. CrnocoObl HM3MEHEHHs] BHYTPEHHEW HHEpPrHH:
TEeIJIonepenayda U COBEpIIECHUE paboThI. Buner TEIUIONEPENAUHN:
TEMJIONPOBOJHOCTb, KOHBEKIIMS, U3Ty4ECHHE.

KonuuectBo Temnotel. YaenbHas TEMIOEMKOCTh BeUIECTBA. TermaooOMeH u
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TersioBoro OanaHca. [lmaBnenuwe
OTBEpAEBAHUE KPUCTAUIMYECKUX BEIIECTB. YJelbHAas TEIUIOTa IUIABJICHMUS.
[lapooOpa3oBanue u konueHcauus. Mcmapenue. Kumenuwe. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTyphl KHUIIEHHUS OT aTMOC(HEpHOro
JABJICHUS.

BrnaxHocTs Bo3myxa.

DHeprus TOIIMBA. Y I€JIbHAS TEMIOTA CrOPAHMUS.

[Tpunruner paboter TeruoBbix nBurateneit KIIJ TtermoBoro maBuratens.
TemioBble IBUraTeNy U 3allUTa OKPYKAIOLIEH CpeIbl.

3aKOH COXpaHEHMs U IPEBPALIEHUS SHEPTUH B TEIJIOBBIX IIPOLECCAX.

Jemoncmpayuu.

1. HaGmronenune OpoyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenne nuddysun.

Habmroienue siBjeHUY cMaurBaHUs M KaIMMLISIPHBIX SBICHUH.
HabmtoieHre TemioBoro pacuiupeHust Tell.

N3Mmenenre naBieHUs ra3a NpH U3MEHEHUHM O0BbEMa M HArpeBaHUM WIIH
OXJIAXKICHUU.

IIpaBuia nu3mMepeHus: TeMIepaTyphl.

Bunbl Termonepenaumn.

OxJaxkIeHHe Mpu COBEPILIEHUU PaOOTHI.

HarpeBanue npu coBepiieHuH pabOThl BHEIITHUMH CHIJIAMH.
CpaBHeHUE TEIIIOEMKOCTEH pa3IMUHBIX BEIIECTB.
Habnronenne xumenus.

Habronenre mocTostHCTBA TEMITEPATYyPhI PH TUTABJICHUH.
Moenu TeIIOBBIX IABUTaTEIEH.

Jlabopamopuuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnpIThl IO OOHAPY>KEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MIPUTSIKEHUS.
OnpITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
OnbITel 0 HAOMIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH U
TBEPABIX TEIL.

Omnpeznenenue AaBjaeHUs BO3AyXa B OANIJIOHE IIMPHUIIA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHHUS BO3AyXa OT €ro
00BbEMa M HArPEBAHUS WU OXJIAXKICHUS.

[TpoBepka TUNOTE3bl TUHESHHON 3aBUCUMOCTH JIJTMHBI CTOJIOUKA JKHIKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TeMIIepaTyphl.

Ha6monenne w3MeHeHHs BHYTPEHHEM OJHEpPruu Tejla B pe3yjbTare
TerIonepeaadyu U padoThl BHEITHUX CHIL.

HccnenoBanue sIBIIEHUS TEIMJI0O00OMEHA MPU CMEUIMBAHUM XOJIOAHOW U
ropsiuer BOJBI.

Onpenenenre  KOJIMYECTBA  TEMJOTHI, IOJIYYEHHOTO BOJOW  IpHU
TEMJI000MEHE C HArPeThIM METAUTMUECKUM IUITMHAPOM.

Ornpenenenne yaeabHON TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue nponecca ncnapeHusl.

OnpeneneHre OTHOCUTEIIBHOM BIIAXKHOCTH BO3AyXA.

Onpenenenne yaeabHON TEIUIOTHI IUIABICHUS JIbA.

Pazgen 7. JiekTpuyeckre 1 MAarHUTHbIE SIBJICHHS.

Onektpuszanus Ten. [[Ba poma 3neKTpuyecKux 3apsanoB. BiammonencrBue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCHMOCTh CHUJIBI  B3aUMOJAEHCTBHS
3apSHKEHHBIX TEJT OT BEJIMYUHBI 3apSJI0B U PACCTOSTHUS MEXKAY TEJIaMH ).

Onektpuueckoe mone. Hanpssk€HHOCTH 3nekTpuueckoro mnojd. IIpuHiun
CYNEPIIO3ULIUN IIEKTPUUECKUX T0JIeH (Ha KAUECTBEHHOM YPOBHE).



Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBOOHMKM W  JOUAPNEKTPUKU. 3aKOH  COXPaHEHHS
AJIEKTPUYECKOTO 3aps/a.

ONEKTPUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS JJIEKTPUUECKOTO TOKA.
HcTtounuku mnocTossHHOro Toka. JIeHWCTBUSL SJEKTPUUECKOTO ToKa (TEIJIOBOE,
XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKUI TOK B JKHJIKOCTSIX U raszax.

Onektpuueckass 1enb. Cuima  Toka.  DJIEKTPUUECKOE  HaNpsKEHUE.
ComnpoTuBieHHE MPOBOJHUKA. Y IEIBHOE CONMPOTHBIICHUE BellecTBa. 3akoH Oma
st ydactka uenu. llocnmegoBarenbHOE W MapasvielibHOE  COECIMHEHUE
MIPOBOTHUKOB.

PaGora ¥ MOMIHOCTH 3NEKTPHUYECKOrO ToKa. 3akoH Jxoyms—Jlenua.
DNEeKTPUIECKUe e U TOTPEOUTENH AIEKTPUIECKoi dHepruu B ObiTy. KopoTkoe
3aMBbIKaHHE.

ITocrossHHbIE ~ MarHuThl.  B3auMOJIENWCTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe nosie. MarHuTHoe noJie 3eMJIM U €ro 3HaY€HUe IS )KU3HU Ha 3eMIIe.
OnbiT  Opcrena. MarHuTHoe MoJie  DJIEKTPUYECKOro Toka. I[IpumeHeHue
AJIEKTPOMArHuTOB B TeXHUKE. JleHiCTBHE MAarHUTHOTO MMOJIs Ha MPOBOJHUK C TOKOM.
DIIEKTPOABUTATENIb TIOCTOSIHHOTO ToOKa. lcmoisib30BaHHME »IEKTpOABUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel @apajnes. SBneHue snexkTpoMarauTHoO uHAykuuu. [Ipasuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0b1 MOJIYYEHUS DIEKTPUYECKOU DHEPIUMU.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Hemoncmpayuu.

DJIeKTpuU3aus Tel.

JIBa poia 3JIEKTPUUECKUX 3apsAJIOB U B3aUMOJICUCTBUE 3aPSKEHHBIX TEIl.
Y CTPOUCTBO U IEMCTBUE JIEKTPOCKOIIA.

DNeKTpocTaTuuecKas UHIYyKIIHS.

3aKOH COXpaHEHUS PIEKTPUUECKUX 3apsI0B.

[IpoBOIHUKH U AUDIICKTPUKHU.

MoaenupoBaHue CHIOBBIX JUHHUMN JEKTPUUECKOTO TTOJIS.

HcTOYHMKY TOCTOSITHHOTO TOKA.

JlercTBUSA DIEKTPUYECKOTO TOKA.
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. DIIEKTPUYECKUN TOK B KUIKOCTH.

. I'a30BbIi pa3psm.

. I3MepeHune cuibl TOKa aMIepMeTpOM.

. I3MepeHune aIeKTpuYecKoro HalpsyKeHHUsT BOJIbTMETPOM.
. Peocrar n Mara3un conpoTHBICHUI.

P S = S =
aua b W N R

. BzauMoelicTBre NOCTOSHHBIX MarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3ACICHUS MOJKOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoenupoBaHuE MarHUTHBIX TTOJIEH TTOCTOSSHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarauTHoe Moje TOKa. JIEKTPOMarHur.

JlerncTBMEe MarHMTHOTO T10JI Ha MPOBOJIHUK C TOKOM.

DJIEKTPOABUTATENH TOCTOSTHHOTO TOKA.

UccnenoBanue sSIBIECHUS 3JIEKTPOMArHUTHOW UHTYKIIHH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIPaBJICHUSI WHIYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBCHHUSI.

DJIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopmuuvie pabomul u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOTIOAEHUIO DJIEKTPHU3AIMKA TN WHAYKIMEH U TpH
COIPUKOCHOBEHUHU.

HccnenoBanne JEWCTBUSL SJIEKTPUYECKOrO IO HA MPOBOJHUKH U
JTUDJIEKTPUKH.

COopka u mpoBepKa padOThI AJACKTPUIECKON IIETTH MMOCTOSHHOTO TOKA.
W3MepeHure 1 peryiaupoBaHue CUIIbl TOKA.

N3MmepeHue u peryampoBaHUe HAMPSHKCHUSI.

HccnenoBanrue 3aBUCUMOCTH CUJIbI TOKA, WIYILIETO YEPE3 pPEe3UCTOp, OT
COIPOTHUBIICHHSI PE3UCTOPA U HAIPSKEHMS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBHCHUMOCTb AIEKTPUYECKOTO
COMPOTHUBIICHHUS] MNPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAN TOMNEPEYHOro
CEUYEHUs U MaTepHaia.

[IpoBepka mpaBuia CIOXKEHHS HANPSHKEHUH TpPU TMOCIEA0BATEILHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia A CUIBI TOKAa NpHU MapajuIeIbHOM COEAMHEHUU
PE3UCTOPOB.

Omnpenenenue padOThI ANEKTPUUECKOTr0 TOKA, UAYIIETO Yepe3 Pe3UCTOP.
OnpeneneHrue MOITHOCTH 3JEKTPUUECKOrO TOKa, BBIIEIsAEMOM Ha
pe3ucTope.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYILIETO 4Yepe3 JaMIIOUKy, OT
HaIIpSDKEHUS HA HEW.

Onpenenenne KII/ narpesarens.

HccnegoBaHre MarHUTHOTO B3aUMOJECHCTBHS TOCTOSITHHBIX MAarHUTOB.
N3ydeHne MarHUTHOTO TIOJS  TOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00BEIMHEHUU U Pa3JICIICHUN.

HccnenoBanne NeUCTBUS AIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.



17. ONBITBI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aUMOJECHCTBUS
KaTyIIKA C TOKOM KM MAarHuTa OT CHJIBI TOKa W HAIpaBJICHHUS TOKA B
KaTYILKE.

18. M3yueHne AeNCTBUS MAarHUTHOTO IT0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCcTpynpoBaHue v n3ydeHue padoThl 2JIEKTPOABUTATEIS.

20. U3mepenne KII1 anekTpoaBUraTteabHOU yCTAHOBKHU.

21. OnBITBI IO HUCCIAEAOBAHUIO SBJICHUS JJIEKTPOMArHUTHONM WHAYKIUU:
WCCIICIOBAHNE HW3MEHEHWW 3HAYEHHWS W HaNpaBICHUS HWHIYKIHMOHHOTO

TOKA.
9 KIIACC

Paznen 8. Mexanuveckue siBJICHUSI.

Mexannueckoe naBwxkeHue. MarepuanbHas Touka. (Cucrema oOTcuéra.
OTHOCHUTENILHOCTh MEXaHWYECKOI'O JBM)KEHHS. PaBHOMEpHOE NpSIMOIMHEWHOE
nBwxeHue. HepaBHoMepHOE TpsAMoiMHeiHOe aBuxkeHue. CpeaHsis 1 MTHOBEHHAs
CKOPOCTB TeNa PU HEPABHOMEPHOM JBHUKECHUH.

VYckopenue. PaBHOyckopeHHOe TpsiMoiimHelHOe JBuKeHue. CBoOOgHOE
nagenue. Onwitel ["anuies.

PaBHOMEpHOE NBHXKEHHE TO OKpYXHOCTH. lleprog m wactoTa oOpamieHus.
JlunelriHas u yrioBasi CKOpOCTH. LIEHTpOCTpEMUTETBHOE YCKOPEHHUE.

IlepBbit 3akoH Hprorona. Bropon 3akon Herotona. Tperunii 3akoH HerotoHa.
[IpuHIMI CYNIEPIIO3ULINU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpeHUs CKOJIbKEHUS, CUJla
TPEHUS TIOKOSI, APYTUE BUJbI TPEHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TITOTEHUS. Y CKOpEHHE CBOOOIHOTO
nafgeHus. JlBwkenune mianer BOKpyr ConnHpa. IlepBasg kocMmudeckass CKOpPOCTb.
HesecomocTts u neperpysku.

PaBHOBecue MarepualibHOM TOYKH. AOCOMOTHO TBEpAOE Teso. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpamieHus. MOMeHT cuiibl. LIeHTp TskecTu.

Nmnynbe Tena. M3meHeHue umnyinbsca. Mnyiabe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PE€akTUBHOE JBUIKECHUE.

Mexanudeckass padora M MOIIHOCTb. PaboTa CHII TSIKECTH, YNPYrOCTH,
Tpenusi. CBsi3b dHEpruu u padothl. [loTeHIManbHast SHeprus Tena, MOJAHITOro Hajl
MOBEPXHOCTHIO 3eMJIM. [loTeHIManpHas 3HEPrusl CKaTou NMpyKUHbl. KuHeTnueckas
sHeprus. TeopeMa O KMHETMYECKOM DHEPrUM. 3aKOH COXPAHEHMS MEXaHWYECKOU
JHEPI'UHu.

Hemoncmpayuu.

1. HaGmronenrne MEXaHWYECKOTO JBM)KCHHS Tella OTHOCUTEIHHO PA3HBIX TET

OTCu€Ta.
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8.
9.

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

CpaBHeHME NyTE€H W TPACKTOPUM JIBUKEHHS OJHOTO M TOrO K€ Tena
OTHOCHUTEIBLHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKOpoCTH U YCKOPEHHUS IPSAMOJIMHEWHOTO JBUKECHUS.
HccnenoBanue mpru3HAKOB PABHOYCKOPEHHOTO JIBUKCHUS.

Hab6mtoieHre nBUKEHUS Tella M0 OKPY>KHOCTH.

Hab6mroienre MexaHUIeCKuX SIBICHUH, TPOUCXOSAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ PpPaBHOMEPHOM H  YCKOPEHHOM  JIBH)KCHHUU
OTHOCHUTENIbHO KaOUHEeTa (PU3UKHU.

3aBUCHUMOCTh YCKOPEHHSI T€la OT MacChl Tela U JEUCTBYIOLIEH HAa HETO
CHIIBI.

Habmronenre paBeHCTBa CUJT TIPU B3aUMOJCHCTBUY TEIL.

N3meHeHue Beca Tenia npu yCKOPEHHOM JBUKCHUH.

[lepenayva umiynabca Npu B3aUMOJCUCTBUU TET.

[IpeoOpazoBaHus HEPTUU MPU B3aUMOJICUCTBUU TE.

CoxpaHeHue UMITYJIbCa MPU HEYIPYTOM B3aUMOJICUCTBUM.

CoxpaHeHre UMITYJIbca MPU a0COTIOTHO YIIPYTOM B3aMMOICHCTBUH.
HabmtoieHre peakTUBHOTO IBUKEHUS.

CoxpaHeHrne MEXaHUUECKOM YHEPTUH TIPU CBOOOHOM TaJICHUH.
CoxpaHeHne MEXAaHNYECKON SHEPIUU MPU JBHKEHUH TeNa MO ACHCTBUEM

MIPY>KUHBL.

Jlabopamopuuvie pabomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa Ajsl pa3roHa W JAIBHEHIIEro PaBHOMEPHOTO
JIBH>KCHUS IIAPUKA WA TEIEHKKH.

Omnpezenenne cpeHeld CKOPOCTH CKOJIbXEHUS OpycKa WM JBH)XCHUS
[IapyvKa Mo HaKJIOHHOM MJIOCKOCTH.

OmnpeneneHue yCKOpeHUs Tella MPU PABHOYCKOPEHHOM JBUXKEHHH IO
HAKJIOHHOM TJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH MYyTH OT BPEMEHHM NHPH PAaBHOYCKOPEHHOM
JBIKEHUU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka THIOTE3bI: €CIW TPU PABHOYCKOPECHHOM JBIIKEHHH 0e€3
HAYaJIbHOM CKOPOCTU MYTH OTHOCSTCS KaK Psii HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnegoBanue 3aBUCMMOCTH CHJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JIaBJICHUS.

Omnpenenenne KodHPUIIMEHTA TPEHUS CKOJIbKEHUS.

Omnpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenrie pabOThl CHIJIBI TPEHUS MPU PABHOMEPHOM JBUKCHHUH Tella
10 TOPU30HTAJILHON MOBEPXHOCTH.



10. OnpeneneHue pabOThl  CUJIBI  YIPYrOCTH TIpU  TOIBEME TIpy3a C
MCIOJIb30BAaHUEM HEMOJIBH>KHOTO U MOJABMYKHOTO OJIOKOB.

11. I3yueHue 3akoHa COXpaHEHUS DHEPTUH.

Pazgen 9. Mexannveckue KoJe0aHUS U BOJHBI.

KonebarenpHoe nuxenre. OCHOBHbBIC XapaKTEPUCTUKH KOJIeOaHUI: epro,
4acToTa, aMIUINTyda. MaremaTnueckuil U NMpyKUHHbIM MasTHUKU. [IpeBpaiieHue
SHEPTUU MPH KOJIeOATEITHHOM JIBUKEHUU.

3aryxawmue  KojeOaHusa.  BeiHyxkIeHHbIe — KoneOaHus.  Pesonanc.
Mexanuyeckue BoJiHBL. (CBoWcTBa MeXaHW4eckux BOdH. [IpomonbHble U
MOMEepeYHble BOJIHBL. JIIMHA BOJMHBI M CKOPOCTh €€ pPaclpOCTpaHCHHS.
MexaHuueckue BOIHBI B TBEPAOM Telle, CEUCMUYECKHUE BOJIHBI.

3Byk. I'pomkocTh 3Byka u BeicoTa ToHA. OTpaxkenue 3Byka. MHbpa3Byk u
YIIBTPa3BYK.

Hemoncmpayuu.

1. HabGmonenue koneOaHuil Ten MOJ JEWCTBUEM CHJbI TSDKECTH W CHUJIBI
YIIPYTOCTH.

Habmonenue konebaHuil Tpy3a Ha HUTH U Ha TIPY>KHUHE.
HaGuroienrie BBIHYKICHHBIX KOJIEOAHUN 1 PE30HAHCA.
PacnpocTpanenue npoaoJIbHBIX U MTONEPEUHBIX BOJIH (HA MOJACIIHN ).
Habmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.

. AKyCTHYECKUI PE30HAHC.

o v oA W

ﬂaﬁopamopubte pabomul u onvimol.
1. OmnpeneneHue dYacTOThl M Mepuoja KoieOaHUH MaTeMaTH4eCKOro
MasTHUKA.
2. OmpeneneHue 4acTOTHl U Mepro/ia KoJIeOaHU MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHMOCTH TepUoa KoJieOaHUM MOJIBEIIEHHOTO K HUTU
rpy3a OT JJIMHbI HUTH.
4. HccnenoBanue 3aBUCUMOCTHU NepUOJia KOJIEOAHUN MPYKUHHOTO MasiTHUKA
OT MaccChl rpy3a.
5. IlpoBepka HE3aBUCHUMOCTH IMEpHOJia KOJICOAHUH Tpy3a, MOABEIICHHOTO K
HUTH, OT MACCHI Tpy3a.
6. OmbIThl, JAEMOHCTPUPYIOLIME  3aBUCUMOCTh  Mepuoaa  KoseOaHui
MPYXUHHOTO MasiTHUKA OT MACChI IPy3a U )KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOIHOTO MaJICHUsI.
Paszgea 10. DinekTpoMarHuTHOE 110JI€ ¥ 3JIEKTPOMAarHMTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BOJHBL.  CBoiicTBa
ANEKTPOMAarHUTHeIX BOJH. [llkana »1eKkTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.



DnekTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BonMHOBBIE CBOKCTBA
CBETA.

Hemoncmpayuu.

1. CBoICTBA PIEKTPOMATHUTHBIX BOJIH.

2. BomHOBBIE CBOWCTBA CBETA.

Jlabopamopmuuvie pabomul u onvimel.

1. M3ydyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIEHOTO

Tenedona.
Pa3nen 11. CBeroBble siBJICHUS.
JlyueBas MOJIEJIb CBeTa. HcTounuku CBeETa. [IpsamonuHenHOE

pacnipoctpaneHue cBera. 3atmenust Connua u Jlynsl. Otpaxkenue csera. [Inockoe
3epKaJio. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenne cBera. 3akoH IMperoMiieHHs cBeTa. llomHoe BHyTpeHHee
OTpaXeHHe cBeTa. lMcrmoib30BaHUE TMIOJIHOIO BHYTPEHHETO OTPAKEHHS B
ONTHUYECKUX CBETOBOJAX.

Jluaza. Xom mydeit B smH3e. Onruueckas cucrema (poroammapara,
MHKpPOCKONIa W TeJiecKoma. [Ja3 kak onThdeckas cucrema. biu3opykocTh u
JAIBHO30PKOCTb.

Paznoxenue Oemoro cBera B croektp. OnbiTel HeioTona. CroxeHue
CIEKTPAJIbHBIX I[BETOB. JMcnepcus cBera.

Hemoncmpayuu.

IIpssmonrHENHOE pacIpOCTPAaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonydyenne n3o0pakeHUI B MIIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKajiax.
IIpenomiienue cera.

OnTuyeckuid CBETOBOJ.

Xon nydei B cobuparorieit TuH3e.

Xox ny4yer B paCcCEeUBarOIEH JIMH3E.

[Tonydyenue n3o00pakeHU C MTOMOIIBIO JTUH3.

[Tpunuun neiicTBust GoToarmapara, MUKPOCKOIIA U TEJIECKOTIA.
10. Mojens riasa.

11. Pa3noxxeHue 0eaoro cBeTa B CHEKTP.
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12. [lonmydyenne Oenoro cBeTa Npu CIOKEHUH CBETA Pa3HbBIX LIBETOB.

Jlabopamopmuuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH yIyla OTPaKEHHUS CBETOBOIO Jiyda OT yIjia
MaJICHUs.

2. MBydeHue xapaKTepuCTUK U300paKeHUs MpeIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIJia MPEJOMJIEHUSI CBETOBOI'O Jiyda OT YIJia
MaJICHUs] HA TPAHUIIE «BO31YX—CTEKIIO».



4. TlomyuyeHue n300pakeHU € MOMOIIbIO COOMPAIONICH JIMH3BI.
Omnpenenenue GOKYCHOTO pacCTOSHUSA U ONTUYECKOM CUJIbI coOuparomien
JIMH3BIL.

6. ONBITHI IO PA3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

OnpITHl 0 BOCHPHUATHIO LIBETA MPEAMETOB MPU UX HAOIIOACHUHU Yepe3
I[BETOBBIE (DUIIHTPHI.

Pa3nen 12. KBanToBble iBJICHHUA.

Oneitel Pe3epdopaa u nnanerapHas mozenb aroma. Mogens atoma bopa.
Hcnyckanue u nornomeHue ceera atomoM. KBaHTel. JInHEeHYaTsie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- u ramma-uznydenus. CTpoeHUe aTOMHOTO
anpa. HykimonHas wmopens aromHoro sapa. M3orombl.  PagnoakTtuBHBIE
npespamenus. llepron monypacnana aTOMHBIX SIED.

SnepHble peakuvu. 3aKOHbI COXPAHEHUS 3apsA0BOIO U MAacCOBOIO YHCEIL
DOHeprus CBSI3M aTOMHBIX sifep. CBs3b Macchl W 3HEpruu. Peakuuu cuHTE3a U
nenenus anep. Ucrounuku sHeprun CosHIa U 3BE31.

Snepnas sHepreruka. JleMCTBHS pagUOAKTHBHBIX W3JIyYCHUM HaA KUBBIE
OpraHU3MBI.

Hemoncmpayuu.

1. CHekTpbl U3IIy4EHUS U MOTJIOUIEHHUS.

2. CnekTpsl pa3jIM4YHbIX T'a30B.

3. CnekTtp Bomopoza.

4. Halmonenue TpekoB B kamepe Buibcona.

5. Pabota cuéTurka HOHU3UPYIOMINX U3ITYICHUH.

6. Perucrpanus nsnydeHust IpupOAHBIX MUHEPAJIOB U IMPOJYKTOB.

Jlabopamopmuuvie pabomul u onvimel.

1. HaGmroneHue CIUIONMIHBIX U TMHEHYATBIX CIIEKTPOB U3TyYEHUSI.

2. HccnenoBanue TpEeKOB: M3MEpPEHHE JHEPIHM YaCTULBI 110 TOPMO3HOMY

nyTtu (1o ¢ororpadusm).

3. MBmepeHue paanoakTUBHOTO (hOHA.

IHoBTOpHUTEILHO-00001IAKOLIHIT MOTYJIb.

[ToBTOpUTENHHO--0000IIAIOIINI MOTYJIb MPEIHA3HAYEH ISl CUCTEMATU3AINH
U 0000IIEHHS  MPEIMETHOIO  COJAEpKaHMS U OMNbITa  JICSITEIbHOCTH,
MPUOOPETEHHOIO NIPU U3YYEHUHU BCEro Kypca (PU3MKH, a TaKXKe ISl MOATOTOBKU K
OCHOBHOMY TOCYJIapCTBEHHOMY OJK3aMeHy MO0 (¢u3MKe i1 00ydaroluxcs,
BBIOpABLINX 3TOT Y4E€OHBIN MpeaMeT.

[Ipy M3ydeHHH JAHHOIO MOAYJIS PEATU3YIOTCS U CHUCTEMATHU3UPYIOTCS BUIBI
NESTENbHOCTH, HA OCHOBE KOTOPBIX 00ECNEYMBAETCS TOCTHUKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  PE3ylbTaToB  oOydeHus, ¢opMupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTb: OCBOCHME HAyYHBIX METOJIOB HCCIEAOBAHUSA



ABJICHUI TPUPOJBl M TEXHUKH, OBJAJCHHE YMEHUSMU OOBSICHATH (PU3NUYECKUE
ABJICHUSA, IPUMEHss IIOJy4CHHBbIE 3HAHUA, pellarb 3aJadyd, B TOM YMHCIIE
Ka4eCTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
IIprHIMIINANBHO AEATEIBHOCTHBIA XapaKTep MaHHOIO paslella pealn3yeTcs
32 Cc4€T TOro, 4YTOo OOy4aroluecs BBINOJHAIOT 3aJaHusi, B KOTOPBIX WM
IIPELJIaraeTcs:
Ha OCHOBE TIOJYYEHHBIX 3HAHUN pACIO3HABATh M HAYYHO OOBSACHATH
(du3nyuecKkue sIBICHHS B OKPYXaIOIIel MPUPOE U MOBCEIHEBHON KU3HMU;
UCIOJIb30BaTh HayYHbIE METOJIbI UCCIICAOBAHUS (PU3UUYECKUX SBJICHUI, B TOM
YUCJIE I IPOBEPKU TUIIOTE3 U MTOIYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHbIE OCHOBBI HanOoyiee BaXKHBIX JOCTHIKEHHIl COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMED, TPAKTUYIECKOTO UCIIOJIb30BAHUS Pa3IMYHBIX HCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IPEBPALICHUSA U COXPAHEHUs BCEX U3BECTHBIX BUIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

I/I3yquHe (bHSI/IKI/I Ha YPOBHC OCHOBHOI'O O6IH€I’O 06pa303aHH;1 HaIlIpaBJICHO

Ha JIOCTUKEHUE JINYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pe3yJIbTaTOB.

B pesynbTaTte nzyuenus: UMK Ha ypOBHE OCHOBHOTO O0IIEro o0pa3oBaHus

y oOyuaroierocsi OyayT copMHUpPOBaHbBI CIEAYIONINE JTUYHOCTHBIC Pe3ybTaThl B
YacTH:

1) naTpMoTHYECKOro BOCIMTAHUS:

— IPOSABJIECHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
bu3MYECKON HayKH;

— [IEHHOCTHOE OTHOILIEHUE K TOCTHKEHUSIM POCCUMCKHUX YUEHBIX --(PU3UKOB;

2) rpaskIaHCKOr0 U JyXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHUSA:

— TOTOBHOCTb K AKTUBHOMY Y4acTHIO B OOCYKJIEHUHU OOILECTBEHHO 3HAYMMBIX
M OTHUYECKHX TMpoOJieM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM
JTOCTHXKEHUH (PU3UKY;

— OCO3HaHWE BAXHOCTU MOPAJIbHO--3TUYECKUX MPUHIIMIIOB B JAESITEIbHOCTH
Y4E€HOIO;

3) 3cTETHYeCKOro BOCIIUTAHUSA:

— BOCIIPUSITHE 3CTETUYECKUX KayecTB (PU3NUECKOW HAayKu: €€ rapMOHUYHOIO
IIOCTPOEHMS, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI' O MIO3HAHUSA:

— OCO3HaHWE IEHHOCTH (PU3NYECKON HAyKM KaK MOIIHOIO HMHCTPpYMEHTa
II03HaHUsI MUPA, OCHOBBI PAa3BUTHUs TEXHOJIOTMH, BaXXHEHIIEH COCTABJIAIOLICH
KYJbTYPBI;

— pa3BUTHE HAyYHOW JIOOO3HATEIHHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

S) ¢opmupoBaHuss  KyJIbTYpPBI  340pOBbS M  IMOLMOHAJIBLHOIO
OJlaromosyyms:

— OCO3HaHME LEHHOCTHM 0Oe30macHoro ooOpas3a XU3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXKHOCTH TMpaBuil O€30MACHOr0 IMOBEACHUS Ha
TPaHCIIOPTE, Ha JAOporax, ¢ 3JEKTPUUECKUM M TEIJIOBBIM 00OpYIOBaHHEM B
JOMAIIIHUX YCJIOBUSX;

— c(hOpMUPOBAHHOCTh HaBbIKA pe(diieKCHH, NpPU3HAHUE CBOETO IpaBa Ha
OLIMOKY M TaKOTrO K€ MpaBa y IPYroro 4YeiaoBeKa;

6) TPy10BOr0 BOCTIMTAHMSI:

— AKTHUBHOE y4yacTHe B PEIICHUU MPAKTUYECKUX 3adad (B pamMKax CEMbH,
0o0pa3oBaTeNbHOW  OpraHM3aldM, TOpojAa, Kpas) TEXHOJOTUYECKOW U



COLMAIbHOM HANpaBIE€HHOCTH, TPEOYIOLIIMX B TOM 4YHUCIE U (PU3MUECKHX
3HAHUU;

e — HMHTEPEC K MPAKTUYECKOMY U3yUEHUIO MPOPECCUi, CBA3aHHBIX C (PU3HKO;

e 7)3KOJIOrM4€CKOro BOCIIUTAHMS:

e — OpHMEHTalUsl HAa NpUMEHEHHEe (PU3MUECKUX 3HAHUM JUId pelleHus 3aaay B
o0JacTy OKpY’Karollled Cpelbl, IUIAaHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOXHBIX MIOCJHEACTBUH JJIsI OKPYXKAIOLIEH CPEbL,

e — OCO3HaHHE TJI00aJHLHOTO XapaKTepa SKOJOIMYECKUX MpoOJeM U MyTel ux
peuieHus;

e §8) agjanTanMM K HM3MEHAKIIMMCH YCJIOBHUSIM COUHAIBLHOW M NPHUPOIHOM
cpeabl:

e — NOTPeOHOCTH BO B3aUMOJCHCTBUM IMpPU BBINOJIHEHUHU HWCCIIECAOBAHUNA U
IPOEKTOB (PU3NYECKON HAMpaBICHHOCTH, OTKPBITOCTb OMNBITY U 3HAHUSIM
APYrUX,

e — TIOBBILIEHUWE YPOBHA CBOEH KOMIIETEHTHOCTH 4YEPE3 NPAKTUYECKYIO
NEATEIbHOCTD;

e — MOTPEeOHOCTH B ((OPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4HCIE (OPMYIHPOBATH
UJEeH, MOHATHS, TUIIOTE3bI O PU3NYECKUX 0OBEKTAX U SBIICHUSAX;

e — OCO3HaHHUE NEPUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
buzuKy;

e — IUIAaHUPOBAaHHE CBOETO pa3BUTHUS B MPUOOPETEHHUU HOBBIX (PU3UUYECKUX
3HAHUU;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3MUECKUX 3HAHUM;

e — OIICHKAa CBOMX JICMCTBUM C YYETOM BIMSAHUS HA OKPYXKAKOIIYIO CpENY,
BO3MOYKHBIX I'JI0O0AIBbHBIX ITOCIIEACTBUI.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynapTate OcBOeHHS mporpamMMbl 1O (PH3WKE HA YPOBHE OCHOBHOTO
o01ero oopazoBanus y o0ydaromierocst 0yayr copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHBIC EHCTBUA,
KOMMYHUKAaTUBHBIC  YHHUBEpCaJbHbIE  Yy4eOHbIE  JIEHCTBUS, PETYJISITUBHBIC
YHUBEPCAIbHbIC YU€OHBIC IEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

Bba3oBble Jornueckue aeMcTBUA:



BBISIBIAT M XapaKTePU30BaTh CYIISCTBEHHBIC TIPU3HAKH OOBEKTOB
(s1BICHMI);

yCTaHaBIMBAaTh CYIIECTBEHHBIN MpU3HAK KiIacCU(PUKAIINN, OCHOBAHUS IS
000011IeHNS U CPAaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B paccCMaTpruBaeMbIX (pakTax,
JTAaHHBIX U HAOJIOICHUSAX, OTHOCSAIIMXCS K (PU3MUECKUM SIBIICHUSIM;
BBISIBJIATh MPUUYMHHO--CJIEICTBEHHBIE CBSI3U MpPU H3YYCHHHM (PU3MUECKHUX
SIBIICHUI U TIPOLIECCOB, JIENIaTh BHIBOJBI C MCIIOJB30BaHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOYEHHH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3IX
(U3UYECKUX BEJINYHH,

CaMOCTOATENIbHO BBIOMPATh CMOCO0 pemieHus y4eOHOH (u3nuecKoi
3a7aun (CpaBHEHHE HECKOJIbKHUX BapUAHTOB pEUICHHs, BbIOOp HauOomee
MOJIXOASIIETO ¢ Y4ETOM CaMOCTOSTEILHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBarelbCKue 1eMCTBYS.

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUN HHCTPYMEHT MO3HAHUS;
MPOBOAUTH MO CAMOCTOSITENIbHO COCTABIEHHOMY IUIaHY ONBIT, HECIOKHBIN
(U3HYECKUI JKCIIEPUMEHT, HEOOJbIIOE UCCIEeI0BaHUE (PU3UYECKOTO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OpPMAIUIO,
MIOJIYYEHHYIO B XOJI€ HCCIIEOBAHUS WM dKCIIEPUMEHTA,

CaMOCTOSITEIbHO (POpMYSIMpPOBaTh 00OOIIEHUS U BBIBOJIBI MO PE3YyJIbTaTaM
POBEAEHHOT O HAOJIOIEHUS, ONBITA, UCCIIEOBAHNUS;

NPOrHO3MPOBATh  BO3MOXKHOE  JalibHEHIIee pa3BUTHE  (DU3UUECKHUX
MPOLIECCOB, a TAKXKE BBIBUTAThH MPEIOI0KEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHATh Pa3iIMYHbIe METO/bI, MHCTPYMEHTHI U 3alpOChl MIPHU MOUCKE U
orOope MHpOpPMAIMK WM JAHHBIX C YYETOM MPEIJIOKEHHOW Y4eOHOI
¢dusnueckoil 3anaun;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETHUPOBATH MH(POPMAIIHIO
Pa3TUYHBIX BUIOB M (POPM MPEACTABICHHUS;

CaMOCTOATENFHO BBIOMpAaTh ONTUMANBHYIO (OpMY MpeACTaBICHUS
uHbOpMAIMd W WUIIOCTPUPOBATh pEIIaeMble 3aJauyd  HECIOKHBIMHU
cXeMaMHu, AMarpaMMaMy, HTHOU rpauKoi 1 UX KOMOMHAIY IMU.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA:

B Xojie OOCYXJCHHS y4eOHOro marepuaina, pe3yibTaToB JabOopaTOpPHBIX
paboT M MPOEKTOB 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKTaeMOU TEMBI U
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha pEIICHUE 3aJauydl W IOAJCpKaHue
OJ1aro’kenaTeIbHOCTH OOIIEHUS;



COIIOCTABIISATh CBOU CYXACHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
Jaora, OOHapyKHUBaTh pa3jaMyune U CXOJCTBO MMO3UIINNA;

BBIPA)XaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MMMCbMEHHBIX TEKCTaX;
nyOJINYHO MPEACTABIIATh PE3YJILTAThl BHITOJIHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, TTPOEKTA);

NOHMMAaThb W HCHOJb30BaThb  MNPEUMYIIECTBA  KOMaHIHOM U
WHJUBUIYaTbHOM paboThl TpPH PEIICHUH KOHKPETHOW (PU3HUECKOU
po0JIeMBL;

NPUHUMATD 1IEJTH COBMECTHOM JESTEIbHOCTH, OPraHU30BbIBATh JIEHCTBUS
no e€ [OCTIKEHUWIO: paclpelnensTh pOoJM, OOCYXIaTh IMPOILECCH U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOCH;
BBITOJIHATH CBOIO YacCTh pabOThI, JOCTUTAsi KAUECTBEHHOT'O pe3yJibTaTa 1o
CBOEMY HAlpaBIEHUI0 U KOOPIWHUPYS CBOM JEUCTBUS C JAPYIrHMMH
YJIeHAMU KOMAaH/Ibl;

OLICHMBATh KAayeCTBO CBOETO BKJIaJa B OOLIMII MPOIYKT MO KPUTEPUSM,
CaMOCTOATENHHO C(HOPMYIHPOBAHHBIM YHYACTHUKAMHU B3aUMOJICH CTBUS.

PeryasiTuBHbIC YHUBepPcaAIbHbIE yUeOHbIE 1elCTBUS

Camoopranuzanmsi:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYyalHUsX, TPEOYIOIINX
JUISL pereHusT GU3NIeCKUX 3HAHUM;

OPHUCHTHUPOBATHCA B Ppa3IMIHBIX moaxoaax ITPUHATHA pel_HCHI/Iﬁ
(uHAMBUAYaANbHOE, TPUHSTHE PELICHHUS B TPYNIE, MPUHATUE peUIeHUH
TPYIIIOi);

CaMOCTOSITEJIbHO COCTABJIATh AITOPUTM pelIeHUsT (PU3NYECKOM 3aaaun Win
IUTaHa MCCIEAOBAaHUS C Y4ETOM HMEIOLIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATH IIPEIJIAracMbI€ BAPUAHTHI PEIICHUN;
JCJIaTh BI>I60p n 6paTI> OTBCTCTBCHHOCTD 3a PCIICHUC.

CaMOKOHTp 0J1b, 3MOHHOHaJIBHLIﬁ HHTCIJICKT:

JIaBaTh aJICKBATHYIO OLIEHKY CUTYallUM U IIPeAJiaraTh IJIaH €€ U3MECHEHUS;
OOBACHATHh NPUYUHBI  JOCTHOKEHUS  (HEAOCTHXKEHUSI)  Ppe3yJbTaToB
NeSATENIbHOCTH, AaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEILHOCTh (B TOM YHCJE B XOJ BBIIOJHEHUS
(U3MYECKOro MCCJIENOBAaHMUS WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHHBIIMXCA CHUTYallMid, YCTAHOBJIICHHBIX OIIMOOK,
BO3HMKILINX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3YNIbTATA LIEJIN U YCIOBUSM;

CTaBUTh c€0s Ha MECTO JAPYIrOro 4ejoBeKa B XOJE CHOpa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHHUS U JIOTHKY JIPYToro;



MpU3HABaTh CBOE MPABO HA OLIMOKY MPH pelieHu: (PU3NYECKUX 3a7a4d Win
B YTBEPXKICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBo APYroro.

INPEAMETHBIE PE3YJIbTATBI

K xonity o6y4uenust B 7 kijiacce rpeMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTD Y 00yJaIOIIUXCS YMCHUI:

UCIOJIb30BaTh  MOHATUA:  (U3MYECKMEe U  XUMHUYECKHE  SIBJICHUA,
HAOJII0IEHNE, SKCIIEPUMEHT, MOJeNb, THIOTe3a, CAUHHUIIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOsIHUSI BellecTBa (TBEpIOE,
JKUJIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBWXKEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIUHENHOE), TpPAeKTOpHUs, PaBHOAEHUCTBYHOIIAS
CuJIa, nedopManus (ympyras, MJIaCTUYECKast), HEBECOMOCTb,
COOOIIAIOIINECA COCYIBI;

pasnuyath siBiIeHUs (qudQys3usi, TEMJIOBOE ABHKEHUE YACTHUIL BEIIECTBA,
pPaBHOMEPHOE  JIBI)KCHHE, HEpPaBHOMEpPHOE  JBUKEHUE, HWHEpLHS,
B3aMMOJICHCTBHE TEJ, PAaBHOBECUE TBEPABIX TEI C 3aKPEIUIEHHOW OCBIO
BpallleHHsI, Mepefadya JaBJCHHS TBEPABIMU TEIaMH, >XHIKOCTIMHU U
razamu, aTrMoc(epHOe JaBi€HWE, I[UIABaHUE TeJ, MPEeBpaLIECHUs
MEXaHUYECKOW 3HEpPruu) Mo ONMUCAHUIO UX XapaKTEpPHBIX CBOMCTB M Ha
OCHOBE OMBITOB, IEMOHCTPUPYIOIINUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh IMpOSIBICHHWE HW3YyYEHHBIX (U3UYECKUX SBJICHUH B
OKpy)XarolieM MHpe, B TOM uucie (U3HUECKUE SBICHUS B TPUPOIE:
MPUMEPBI JBMKEHHUSI C Pa3TUYHBIMH CKOPOCTSMHU B >KMBOW U HEKHUBOU
NpUpPOJE, NEWCTBHE CWJIBI TPEHUS B MPHUPOJE M TEXHUKE, BIUSHUE
aTMoc(epHOro JaBJCHUS HA >KUBOW OpPraHu3M, IJIaBaHUE PbIO, phluard B
TeJe YeJI0BeKa, MPU ITOM MEePEBOAUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJIEJISITh CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKN) (PU3UUYECKUX SIBICHUN;
OIMCHIBATh U3yYEHHBIE CBOWCTBA T€N U (PU3UUECKUE SIBIICHUS, UCIIONb3YS
¢usnyeckue BeMMYMHBI (Macca, 00BEM, TMIIOTHOCTH BEIIECTBA, BpEMs,
yTh, CKOPOCTh, CPEHSSI CKOPOCTh, CUJIA YIPYIOCTH, CHJIa TSKECTH, BEC
Tela, CHJIa TpEeHHs, JaBieHHe (TBEPAOro Tesa, MKUIKOCTH, Tras3a),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHU4YecKas paboTa, MOIIHOCTh, IJIEYO CHUJIBI,
MOMEHT CHWJIbI, KO3(Q(QUUHUEHT TMOJIE3HOrO JICUCTBUS MEXaHU3MOB,
KMHETHYECKass M NMOTEHLHMAbHAs JHEPrusi), NMpU ONUCAHUU MPABHILHO
TPAKTOBAaTh  (PU3MYECKHM  CMBICI  MCIOJIb3YEMbIX  BEJIMYUH, UX
0003HAYEHUS! M €IUHUIbI (U3HUECKUX BEJIUYHMH, HAXOIUTh (OPMYIIbI,
CBSI3bIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JAPYTUMHU BEIUYMHAMH,
CTPOUTH TpahMKN U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIMYMH;



XapaKTepu30BaTh CBOMCTBA Tei, (U3MUECKUE SBICHUS W MPOIECCHI,
UCIIONb3Ysl MpaBUjIa CIOKEHUS Cui (BIOJb OOHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUJIO paBHOBECHS priuara (OJoKa),
«30JI0TOE TIPABUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruu, NpU HTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aMUChIBaTh €r0 MAaTEMATUYECKOE BBIPAKECHUE;

OOBSCHATH (PU3UUECKHUE SIBJICHHUS, TTPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTYyallUid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITH IPUYMHHO--CJICIICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3 1-2
JIOTUYECKUX IIAroB ¢ OMopoid Ha 1—2 M3Yy4EHHBIX CBOMCTBA (PU3UUYECKUX
SBIICHUH, PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pelarb pacyéTHble 3aJaud B 1—2 JEHCTBUS, MCHOJIb3YS 3aKOHBI M
bopMyJbl, cBs3bIBaOIINE (DU3MUYECKUE BEIMYMHBI: Ha OCHOBE aHajIn3a
YCIIOBHSI 33/1a4¥ 3alMChIBATh KPATKOE yCIOBHE, MOJCTABIATh (U3HUECKUE
BEJIMYHMHBI B (OPMYJIbI U MPOBOAUTH PACUEThI, HAXOAUTH CIpPABOYHbBIC
JaHHBIC, HEOOXOAUMBIC JJISl PELICHUS 3a]a4, OI[CHUBATh PEaTuCTHYHOCTD
MOJTy4EeHHON (DU3NUECKOU BEJTUUUHBI;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXKHO PEIIUTh NpPU TTOMOIIU
(U3HYECKUX METOAOB, B ONIMCAHUH HCCIIEIOBAHUS BBIIAEISATH IPOBEPSIEMOE
npennoioxkenue  (TUIOTe3y),  pasnuyaTh W HMHTEPIPETHPOBATH
MOJIYyYCHHBI pe3yJIbTaT, HAXOJIWTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 110 €T0 pe3yJIbTaTaMm;

MPOBOAUTH OMBITBI 1O HAOMIOAEHWUI0 (DU3UYECKUX SBICHUNU WM
buznIecKuX CBONCTB Tel: dbopMyIIUpoOBaThH MPOBEPAECMBIE
IPEINONI0KEHUS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOT0 000pYy10BaHMS,
3aMKChIBATh XOJ1 OMbITA U (DOPMYIUPOBATH BHIBOIBI;

BBITIOJIHATh MPSAMBIE U3MEPEHUS PACCTOSIHMS, BPEMEHHU, MAacChl Tela,
00béMa, CHUIIBI U TEMIIEpaTypbl C MCIOJb30BAHHEM AaHAJOTOBBIX U
nudpoBBIX TPUOOPOB, 3aMUCHIBATh TMOKa3aHUs NPUOOPOB € YUETOM
3aJJaHHOI a0CONFOTHOM MOrPEMIHOCTH U3MEPEHUM;

MPOBOAUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJIHON (PU3NYECKOM BEIIMUUHBI OT
JIpYrod C HCIOJIb30BAaHUEM IMPSAMBIX HM3MEPEHHH (3aBUCMMOCTU IYTH
PaBHOMEPHO JBHIKYIIEroCs Tejla OT BPEMEHH JABWKEHUS TeJa, CHUJIbI
TPEHUS CKOJIBKEHUSI OT Beca TeJla, KauecTBa 00padOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHHSI OT IUIOIIAJN COIPUKOCHOBEHUS TEJl, CUJIbI
VIIPYTOCTH OT YJIMHEHUS TPY>KUHBI, BHITAIKUBAIONICH CUJIBI OT 00BhEMaA
NOrPYKEHHOM YacTu Tejda U OT MNIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH T€Ja, OT TJIYOUHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUN
MJIaBaHUSl TEJI, YCJIOBUN paBHOBECHUS phluara W OJOKOB), y4acTBOBATh B



IUTAHUPOBAHUM Y4E€OHOT'O0 WCCIENOBaHUs, COOMpaTh YCTAaHOBKY U
BBHITIONTHATh W3MEPEHUs, CIeNys MNPeIOKEHHOMY IIaHy, (UKCHUPOBATH
pe3yabTaThl TMOJYYEHHOM 3aBUCHMOCTH (PU3NYECKUX BEIMYHMH B BHJE
MPENJIOKEHHBIX TAa0IMUI] U TpaduKoB, J1eJaTh BBIBOABI IO pe3yJibTaTaM
WCCIICZIOBAHMS,

MPOBOAUTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYMH (TUIOTHOCTH
BEIIECTBA KUJKOCTH UM TBEPIOTO TeNa, CUJIAa TPEHUS] CKOJIbXKECHHS,
JaBJICHWE  BO3AyXa, BBITAIKUBAIONIAs  CHJIA, JCHCTBYIOIAas  Ha
MOTPY)KEHHOE B IKUIKOCTh TeNo, KOA(DOUIIMEHT TOJIE3HOTO JCHCTBUS
IPOCTBIX MEXaHWU3MOB), CJenys TNPEAJIOKCHHON WHCTPYKIUU: TIPH
BBIMOJIHEHUN HM3MEPEHH cOoOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAYCHUE HCKOMOW BEITUYNHBI,

COOJTIO/IaTh MTpaBHJIa TEXHUKHU OE30MIaCHOCTH MPH padoTe ¢ J1ab0paTOpHBIM
000pyJI0BaHHEM;

yKa3bIBaTh MPUHIUIBI ACHCTBUS MPHOOPOB M TEXHHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETP, AUHAMOMETP, COOOMIAIOUINECS COCYIbl, OapoMmerp,
phIYar, MOABMKHBIN M HETIOJBIKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepu30BaTh TMPUHIHUIBI JEUCTBUS HM3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOHCTB C OMOpOM Ha WX OMUCaHus (B TOM YHCIE:
HNOJIUINITHUKY, YCTPOHMCTBO  BOJONPOBOAA, THUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, MOPIIIHEBOH HACOC, APEOMETP), UCTIONb3Yys 3HAHUS
O CBOWCTBAaX (PM3MYECKUX SIBJICHUNU U HEOOXOIUMBbIE (HPU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOJINUTH  MpPUMEPHl  (HAXOAUTh  WMH(OpMAIMI0 0  TIpuMepax)
MPAKTUYECKOTO HCIIONb30BaHUSI (PU3MUECKUX 3HAHUNW B TOBCEIHEBHOM
KU3HU JUIs obecrieueHus: 0€30MmacHOCTH IpU 0OpallleHUH ¢ TIpuOopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAaHEHUS 3I0pPOBbS M COOMIONEHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHUS B OKPY)KAIOIIEH cpeie;

OCYIIECTBISITH OTOOp HWCTOYHUKOB uWHpopManmu B VHTepHere B
COOTBETCTBUHU C 33/IaHHBIM TTOUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUW © TYTEM CpaBHEHHUS PA3UYHBIX HCTOYHHKOB BBIACIATH
uH(GOpMAIUIO, KOTOpas SBJIAETCS MPOTUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

HCIIOJIb30BaTh MPHU BBHIOJIHEHUHN YY€OHBIX 33JJaHUi HAay4YHO--TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COIep)KaHWsA, CIPaBOYHBIE MaTepualbl,
pecypcel cetn MHTEepHeT, BnajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusl HHPOPMAIIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKWE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHUKOB MHPOpMaUU (PU3NYECKOTO COJAEPIKAHUS, B TOM



qycie NyOiaM4YHO JeslaTh KpaTKHUE COOOIIEHHS O pe3yibTarax IpPOEKTOB
WIK Y4eOHBIX HCCJIEIOBAaHUM, HpPU H3TOM TIPaMOTHO HCIOJb30BaTh
W3YUYEHHBIM TMOHATUHHBIA amnmapar Kypca (U3UMKH, CONPOBOXKIATh
BBICTYIIJICHUE IIPE3CHTAIUEN;

IpU BBIMOJTHEHUM YYEOHBIX MPOEKTOB W HCCIEIOBAHMM pacIpenessiTh
00513aHHOCTH B TpPYyNIE B COOTBETCTBUM C IOCTaBJICHHBIMU 3aJauyaMu,
CIIEAUTh 3a BBINOJHEHUWEM IUIAHA JEHCTBHUM, AaJE€KBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIaJ, B  JIEATEIBHOCTb  [PYIIbI,  BBICTPAUBaTh
KOMMYHHUKATHBHOE B3aUMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K koH1y 00yueHus B 8 ki1acce npeaMeTHbIEC pe3ybTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXaTh COPMUPOBAHHOCTH Y 00YHAIOIIMXCS YMEHUM:

UCIIOIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEILIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSAHUS BEIIECTBA, KPUCTAIINYECKUE U
aMmop(HbIe Teja, HACBHIIICHHBI W HEHACBIIEHHBIA mMap, BIAKHOCTD
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSSA OHHEPrus, TEIUIOBOM JIBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKUM 3apsifl, INEKTPUUECKOE T0JI€, MPOBOJHUKHU
U JTUBJICKTPUKH, TIOCTOSTHHBIN AJIEKTPUUYECKUI TOK, MArHUTHOE TIOJIE;
pa3nuyaTh SIBJICHUS (TEIUIOBOE PACIIMPEHUE M CXKATUE, TEIIoNepenaya,
TEIJIOBOE PABHOBECHUE, CMAuMBaHUE, KAMWUIAPHbIC SIBICHUS, UCIIApEHUE,
KOHJIEHCAIusl, IUJIaBJICHUE, KpUcTayum3aius (OTBEepAeBaHUE), KHUIICHHE,
Terionepeaayda (TenI0MpPOBOHOCT, KOHBEKIHS, U3JIy4EeHUE),
AIEKTPU3ALMS TEJ, B3aUMOACHCTBHUE 3aps0B, JEUCTBUS IJIEKTPUUECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHWE, B3aHUMOJCICTBUE MAarHUTOB, JICHCTBUE
MAarHUTHOTO TOJIsI Ha MPOBOJHUK C TOKOM, DJICKTPOMArHuTHAsT UHIYKIIHS)
[0 ONUCAHHUI0 HX XAapPAaKTEPHBIX CBONCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSIBIICHWE WM3YYCHHBIX (PU3WYECKUX  SBJICHHN B
OKpY)XaroleM MHpe, B TOM uucie (U3NUECKUE SBICHHUS B TMPHUPOJE:
MIOBEPXHOCTHOE HATSXKEHUE W KalWUIIPHBIE SABJICHUS B MPHUPOJE,
KpUCTaluibl B npupoae, usnydenue ConHia, 3aMep3aHUe BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHKUE POCHI, TyMaHa, HHEsl, CHEra, dJICKTPUUYECKUE
SABJICHUSI B aTMocepe, AIEKTPUUECTBO >KMBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiid, Jpeid MOII0COB, POJb MAarHUTHOTO MOJS JJIS KU3HU Ha
3emie, MOJISIPHOE CUSIHUE, IPU 3TOM MEPEBOJNUTH MPAKTUUYECKYIO 3a/1a4y B
yueOHYI0, BBICNATH CYIIECTBEHHBIC CBOMCTBA (NMpU3HAKHU) (PU3HMUECKUX
SIBIICHUU;

OMUCHIBATh U3YUYECHHBIC CBOMCTBA TEN U (PU3MUECKHUE SIBJICHUS, UCTIOIb3Ys
dbu3nYeckre BeIUYUHBI (TeMIIepaTypa, BHYTPEHHSSI SHEPTHUs, KOJIUUYECTBO
TEIUIOThI, yJeNbHAas TEIJIOEMKOCTh BEIECTBA, YAEIbHAs TEIJIOTa



IUTaBJICHUS, YIENbHas TEIUIoTa napooOpa3oBaHMs, YAeNbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KO3(P(QULUEHT TOJIE3HOr0 JEUCTBUS TEIIOBOM
MAIlIMHbI, OTHOCUTEJIBHAsS BIAXKHOCTb BO3AYyXa, JJIEKTPUYECKHU 3apsl,
CWJIa TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTUBIICHHE ITPOBOJHUKA,
yIEeIbHOE  CONMpPOTUBJIEHUE  BeUlecTBa, paboTa W MOIIHOCTb
ANIEKTPUYECKOIO0  TOKAa), MpU ONUCAHWM [PABWIBHO  TPaKTOBATh
¢u3nyecKuil CMbICT UCHOJIb3YEMbIX BEJIMYMH, 00O3HAYCHHS] U €IMHMIIBI
(bu3MYEeCKUX BEJIWYMH, HAXOAUTh (HOPMYJbI, CBS3BIBAIOIINE JaHHYIO
¢u3nyecKyl0 BEIMYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepU30BaTh CBOWCTBA TeJ, (DU3MUECKHUE SIBICHUS M MPOLECCHI,
UCIIOJIb3ySd OCHOBHBIE IMOJIOKEHHSI MOJIEKYJIPHO--KHHETUYECKOW TEOPUHU
CTPOEHHUSI BEILLECTBA, MPUHLUII CYNEPHO3ULMU IOJIEH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHUs 3apsaaa, 3akoH Oma JUIsl ydacTKa LEeNH, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEpPIMM, IIpH 3TOM J1aBaTh
CIIOBECHYIO (POPMYJMPOBKY 3aKOHA W 3alMChIBaTh €r0 MaTeMaTHYECKOE
BBIPAYKEHUE;

OOBICHATh (PU3NYECKUE MPOLECCHl M CBOMCTBAa TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalluil MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
NPUYUHHO-CIICJCTBEHHBIE CBSA3H, CTPOUTh 00BbSICHEHUE U3 1—2 JTOrnyeckux
miaroB ¢ onopoil Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUM,
(bu3nYeCKuX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pelmarb pacyéTHele 3aJaud B 2—3 JEHCTBHS, MCHOJIb3YS 3aKOHBI M
dbopmyIibl, CBsI3BIBAIOIIME (PU3MUECKHE BEIUYUHBI: HAa OCHOBE aHaM3a
YCIIOBUS 3aJa4M 3aluChIBaTh KPATKOE YCIIOBUE, BBIABIATH HEIOCTATOK
JaHHBIX JUIsl pElIeHMs] 3aJayd, BBIOMPAaTh 3aKOHBI W (OPMYJIBL,
HEOOXOoAMMBIE N7l €€ pelleHus, MPOBOIUTh pPacuyE€Thl M CpPAaBHUBATH
NOJTy4YeHHOE 3HaUeHHE (PU3NUECKON BEIMUNHBI C U3BECTHBIMH JIaHHBIMH,
pacrio3HaBaThb MpPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh MpU IOMOIIU
(bu3NYECKUX METOJOB, HCIOJIb3Yys ONHMCAHWUE HCCIEAOBAaHUSA, BBIICIATH
IIPOBEPSIEMOE  MPEIIIOIOKEHNE, OLECHUBATh IPABHJIBHOCTh IOpsAJKa
MPOBEJICHUS UCCIEAOBAHMUS, 1€TaTh BHIBOJIBI;

IPOBOAUTH OMBITBI MO HAOMIOJEHUIO (U3UYECKUX SBICHUW WIH
(bu3nyecKux CBOMCTB Tell (KalWUIIpHbIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCThIBAaHUS U
HarpeBaHusl NpU M3JIYYEHUU OT IIBETa M3JIydarolled (MOriouaromiei)
MOBEPXHOCTH, CKOPOCTb MCIAPEHUS BOABI OT TEMIEPATypbl KUAKOCTH U
IJIOMAan €€ IOBEPXHOCTH, OJJEKTpU3alUs TEI U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsAllOB, B3aWMOJECHCTBHE IOCTOSIHHBIX MAarHUTOB,



BU3YyAJIM3allisl MArHUTHBIX IIOJIEM TIOCTOSIHHBIX MAarHuTOB, JEHCTBHS
MAarHUTHOTO MOJIi HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,
CBOMCTBA 3JEKTPOJBHUIarTeisl IOCTOSHHOTO TOKa): (OpMYIHpOBaTh
MpOBEpsieMbIe MPEATNOI0KEHUSI, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO
000py0BaHMs, OMMCHIBATH X0/ OIbITA U (DOPMYIHPOBATH BHIBOI,
BBIMIOJIHATh ~ MPAMBIE  U3MEPEHHUS  TEMIEPATypbl, OTHOCUTEIbHOMN
BIIQ&KHOCTH BO3/1yXa, CHJIbl TOKa, HANPSOKEHUS C MCIOJIb30BAaHUEM
aHAJIOrOBbIX MPUOOPOB M AATYMKOB (PU3MYECKUX BEJIMYUH, CPABHUBATH
pPe3yJIbTAaThl U3MEPEHUH C yU4ETOM 3aJaHHONM a0COIOTHOM MOTPEITHOCTH;
MIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJTHOM (PU3UYECKON BEJIUYMUHBI OT
Jpyrol ¢ UCHOJb30BAHUEM MPSIMBIX U3MEPEHUN  (3aBUCUMOCTh
COMPOTHUBIICHHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUJIOIIAJA TOMEPEYHOro
CEYEHUS U yJIEJIbHOTO CONPOTUBIIEHUS BEIIECTBA TPOBOJIHUKA, CUJIbI TOKA,
UIYIIEr0 4Yepe3 MPOBOJHUK, OT HaNpsDKEHUS Ha  MPOBOJHUKE,
UCCIEAOBAHNUE TIOCJIENIOBATENBHOTO W NApaJUIeNIbHOTO  COECIMHEHUU
MPOBOAHUKOB): TUJIAHUPOBATh HCCJIEAOBaHUE, COOMpATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeAyd MPEJIOKEHHOMY IUIaHy, (PUKCHUPOBAaTh
pe3yJIbTaThl TOJYYEHHON 3aBUCUMOCTHM B BHUJAEC TaOnuil U TpaduKoB,
JieJaTh BBIBOBI 110 PE3yJIbTaTaM HCCIICIOBAHUS;

MPOBOAUTh KOCBEHHBIE W3MepeHUs (U3NUYECKUX BeMUYUH (yIelbHas
TEMJIOEMKOCTh  BELIECTBA, CONPOTHBJIEHUE MPOBOJHUKA, padoTa H
MOIIIHOCTh JJIEKTPUYECKOTO TOKA): TUIAHUPOBATH HM3MEPEHUsI, COOUpaTh
AKCIEPUMEHTAIBLHYIO YCTAHOBKY, CIEAYs MPEIJIOKEHHON WHCTPYKIUHU, U
BBIYUCIISATh 3HAUEHUE BEJINYMHBI;

coOroaTh MpaBmiIa TEXHUKU 0€30MacHOCTH MpU padboTe ¢ TabopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TMPUHIUIBI JCUCTBUS HM3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA HMX ONUCaHUA (B TOM 4YHUCIE:
CUCTeMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOHWHA, aMIIepMETD,
BOJIbTMETP, CUETUUK DJJIEKTPUUYECKONM IHEPrUM, 3JIEKTPOOCBETUTEIHHBIC
npuOOpbI, HArpeBaTENbHbIE AJIEKTPONPUOOPHI (TPUMEPHI), DIIEKTPUUECKUE
MPEAOXPAaHUTEIH, SJIEKTPOMArHUT, 3JIEKTPOJBUTATEIb TOCTOSHHOTO TOKA),
UCIIONb3Ysl 3HAHUS O CBOMCTBAaX (PU3MYECKUX SIBICHUM W HEOOXOAUMBIE
bu3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTEIIbHbBIC
npuboOpel MO CXeMaM ¢ CXeMaTHYHBIM pPHUCYHKaM  (KUIKOCTHBIN
TEPMOMETpP, TEPMOC, TMCUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO
CropaHus, JJICKTPOCKOIN, PEOCTaT), COCTAaBJATh CXEMbI JJIEKTPUUECKUX



LENEN ¢ MOCAeAOBATENbHBIM U MAPAUIETbHBIM COCIMHEHUEM 3JIEMEHTOB,
pas3inyasi yCJIOBHbIE 0003HAUEHUS AJIEMEHTOB JIEKTPUUYECKUX LIETICH;
OPUBOJUTH  MpUMEphl  (HaXOOuUTh  HMHPOpPMALMIO O  IpUMepax)
IPAaKTUYECKOTO HUCIHOJIb30BaHUS (U3MUECKUX 3HAHUN B IOBCEAHEBHOM
KU3HU N1l oOecrieueHrs 0e30MacHOCTH MpU OOpallleHUH ¢ Mpudopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAaHEHHUS 3I0pOBbS M COONIOEHUS
HOPM JKOJIOTUYECKOI0 MOBEACHUS B OKPYKAIOILLEH Cpee;

OCYIIECTBJIATh TNOMCK HH(POpMAUUU (PU3UYECKOTO COAECPKAHUS B
HNHTepHere, Ha OCHOBE HWMEIOLIMXCSA 3HAHUW W IIyTEM CpaBHEHMS
JOTIOJTHUTENIbHBIX ~ MCTOYHUKOB  BBLACIATH  MH(OpMaIUio, KOTopas
SBIISIETCS] POTUBOPEUUBOM HIIM MOXKET OBITh HEIOCTOBEPHOM;
UCIOJIb30BaTh MPH BIMOJHEHUH YU4€OHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO
auTepaTypy  (usmyeckoro copepikaHus, CIOPaBOYHBIE MaTEpUaAIbI,
pecypebl cetn MHTEpHET, BilageTs npuéMamMy KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus MHPOPMAIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYT'YIO;
CO3/1aBaTh COOCTBEHHBIC IMHUCHMEHHBIE U KpAaTKHE YCTHBIE COOOIICHHUS,
0006mass uHGOpPMAIMIO M3 HECKOJbKUX MCTOYHUKOB (HU3UUECKOTO
COZCpXaHMsl, B TOM 4YHCIIE€ NYOJIMYHO MPEACTaBIATh PE3YyNbTaThl
ITPOEKTHOM WJIM HCCIENOBATENBCKON JEATEIBbHOCTH, MIPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYCHHBIM TIOHATHIHBIA anmapaT Kypca (U3HKH,
CONPOBOXKIATh BBICTYIIEHUE MTPE3CHTALINEH;

IpU BBIOJHEHUH YYEOHBIX MPOEKTOB W UCCIEAOBAHUNA (PU3MUECKHUX
IPOIIECCOB paclpenelisiTh O005S3aHHOCTH B TPYIIE B COOTBETCTBUU C
ITOCTABJICHHBIMH 33Jja4aMU, CJIEAUTH 32 BBHINOJHEHUEM IIJIaHA ACHUCTBUN U
KOPPEKTHUPOBATh €ro, aJeKBaTHO OLICHUBAaTh COOCTBEHHBIM BKJIaa B
JIEATENIbHOCTD IPYIIIbL, BBICTPaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICICTBUE,
MPOSIBJISISt TOTOBHOCTH pa3periarbh KOH(IUKTHL

K xoniy o0yuenus B 9 kjiacce nmpeaMeTHbIe pe3yabTaThl Ha 6a30BOM ypOBHE
JOJKHBI OTpaxaTh ChOPMUPOBAHHOCTh Y 00YYaIOIIUXCS YMEHUM:

UCIIONb30BaTh TMOHATHUS: CUCTEMa OTCu€ra, MaTepuajibHas TOYKa,
TPaeKTOpPHUsI, OTHOCUTEIBHOCTh MEXaHUYECKOTO JBWKEHUS, AedopManus
(ynpyrasi, macTuyeckasi), TpPEeHHUE, LEHTPOCTPEMUTEILHOE YCKOpPEHHUE,
HEBECOMOCTb M MEPErpy3KH, LUEHTP TKECTU, a0COJIIOTHO TBEPIOE TENO,
HEHTP TSKECTU TBEPAOTO Tella, PAaBHOBECUE, MEXaHUUECKHE KOJIEOaHUS U
BOJIHBI, 3BYK, MH(GPa3ByK U YJIbTPa3BYK, AJIEKTPOMATrHUTHBIC BOJIHBI,
IIKajga dJEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M J1abHO30PKOCTb,
CIEKTPbI UCIYCKaHUs U TMOIJIONIEHUs, alb(a-, OeTa- U raMma-u3JIy4eHus,
M30TOIBI, SIACPHAS YHEPTEeTHUKA;



pa3nnyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJMHEIHOE IBM)KEHHE, CBOOOAHOE
NaJieHUue Tell, pABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE JIBU)KEHHUE, KoyeOaTellbHOe ABMKEHHE (3aTyXarollue U
BBIHY)KJIEHHbIE KOJIEOaHUs), PE30HAHC, BOJIHOBOE JIBUJKEHHUE, OTPAKEHUE
3BYKa, MPSIMOJMHEHHOE pacnpoCTpaHEHHE, OTPAKEHUE U IPeoMIICHHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKECHUE CBETA, pa3jiokKeHHe OeIoro cBera B
CIEKTp M CJOXEHHE CIEKTpaJbHBIX I[BETOB, MAHCIIEPCUS CBETa,
€CTECTBEHHAsl PaJUOAKTHUBHOCTh, BO3HUKHOBEHHE JMHEMUYATOro CIEKTpa
U3TYYCHHS) TI0 OTIMCAHUIO X XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHHWE HW3YyYEHHBIX (U3MUECKUX SBICHUI B
OKpy)KaroleM Mupe (B TOM uucie (U3MYECKHE SIBJICHUS B IPUPOE:
MNPUIUBBL U OTJIMBBI, IBUKEHHE T1aHeT COTHEYHOM CHCTEMBbI, pEaKTHBHOE
JBUKEHHE JKUBBIX OpPraHU3MOB, BOCHPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEMCMHUYECKUE BOJIHBI, I[YyHaMH, 03XO, IIBE€Ta Tell,
ONTUYECKUE SIBICHUS B MpHUpoOJe, OMOIOrMuecKoe IeHUCTBHUE BUIUMOTO,
yIbTPa(PUOIETOBOIO U PEHTICHOBCKOTO M3JIyYE€HUH, €CTEeCTBEHHBIN
panMoOaKTUBHBIA (DOH, KOCMHUYECKHUE JITY4H, PaJUOAKTUBHOE H3IIyuCHHE
OPUPOJHBIX MHUHEPAJIOB, JEMCTBUE pAJUOAKTUBHBIX U3JIy4EeHUH Ha
OpraHu3M 4YeJOBEeKa), NMPU ITOM MEPEBOIUTH MPAKTUUYECKYIO 3aJady B
yueOHYI0, BBIICNSATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (U3UYECKUX
SIBIICHUM;

OIMCHIBATh M3yYCHHBIC CBOWCTBA Tel U (PU3UYECKHE SIBICHUS, UCTIONB3YS
¢usnyeckue BEIMYMHBI (CpeAHsII U MIHOBEHHas CKOpPOCTb Tejla MpH
HEPaBHOMEPHOM [BUKEHHM, YCKOPEHHE, NEpPEMEIICHUE, IMYTb, YIJOBas
CKOpOCTb, CHJIa TPEHUS, CHJIAa YIOPYTOCTH, CUJIa TSDKECTH, YCKOpPEHHE
CBOOOJHOTO TAJACHUS, BEC Tela, HUMIYIbC Tela, HUMIYJIbC CHUJIB,
MeXaHn4yecKkass paboTa M MOIIHOCTb, MOTEHIMAJbHAs DSHEPIus Tea,
MOJHATOTO HaJ| TOBEPXHOCTHIO 3€MJIH, MOTEHIIMAIbHAS SHEPTUs CXKATOU
NPY)XMHBI, KHHETHYECKas OHHEpPrus, IOJHAas MEXaHWYeCKas »SHEeprus,
NEepPHOJ M YacToTa KojeOaHuH, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BbICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEIOMIIEHUS CPEIbl), MPU ONHUCAHUU
IPaBUJIBHO TPAKTOBAaTh (PU3MYECKUI CMBICI MCIIONb3YEMbIX BEIMYMH,
0003HAYEHUS! M €IUHUIbI (U3HUECKUX BEJIUMYHMH, HAXOIUTH (OPMYIIbI,
CBSI3bIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JAPYTUMHU BEIUYHMHAMH,
CTPOUTH TpadUKH U3yYCHHBIX 3aBUCUMOCTEN (DPU3NUECKUX BETNUHH;
XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKUE SBJICHHUS W MPOIECCHI,
UCHOJIBb3Ysl 3aKOH COXPAHEHHUsS] 3HEPIuu, 3aKOH BCEMHPHOrO TSTOTEHUS,



OPUHIUIT  CYNEpPHNO3UIMKA CUJI, TPUHIMI OTHOCUTENbHOCTU [ ammies,
3akoHbl HbIOTOHA, 3aKOH COXpAHEHUS HMMITYJIbCA, 3aKOHBl OTPAXEHUS U
MPEJIOMIIEHUS] CBETA, 3aKOHBI COXPAHEHHUSI 3apsSI0BOT0 U MAaCCOBOI0 YUCEN
IpU SJAEPHBIX PEaKLUAX, NPU 3TOM J1aBaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alKChIBATh €r0 MATEMATUUYECKOE BHIPAXKECHHUE;

OOBSICHATh (PU3NYECKUE TPOLIECChl M CBOWCTBA TEJ, B TOM YMCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISIBIATH
NPUYUHHO--CIICICTBEHHbIE  CBSI3H, CTPOUTH OOBsICHEHHWE u3 2-3
JIOTMYECKUX IIAroB C OMOpod Ha 2—3 M3y4EHHBIX CBOICTBA (PU3MUYECKUX
ABJICHUM, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pematb pacu€THbIC 3amadu  (OmUparonIuecs Ha CcucTteMy w3 2-3
YpaBHEHUI), UCTONb3Yys 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHalli3a YCJOBMS 3a/Jaud 3alHChIBATh KpPaTKOE
YCIIOBHE, BBISBISITh HEAOCTAIOLIUE MM M30BITOYHBIC JaHHbBIC, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC JJI PEHICHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAMCTUYHOCTh IOJYYEHHOIO 3HAYEHUS (PU3NYECKOH
BEJIMYUHBI,

pacrio3HaBaThb MpPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MpH IOMOIIU
(U3HYECKMX METO/OB, HCIOJb3Ysl ONHUCAHUE HCCIENOBAHMS, BBIIEIAThH
IIPOBEPSIEMOE  MPEIIIOJIIOKEHUE, OLEHUBATh IPABUIIBHOCTh MOPSAIKA
NPOBEJCHUS  MCCIEIOBAaHUs, JeNaTh BbIBOAbL, HMHTEPIPETUPOBATH
pe3yabTaThl HAOJIIOJEHUI U OIBITOB;

NPOBOJIUTH OMBITHl 10 HAOMIOACHUIO (U3UYECKUX SBICHUM WU
(bu3nUecKuX CBOWCTB TeNl (M3ydeHUEe BTOpOoro 3akoHa HproToHa, 3akoHa
COXpaHEHUs! IHEPruH, 3aBHUCUMOCTb IEpHOJa KOJICOaHUM TNPYKUHHOTO
MasTHHKA OT MacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTY/Ibl MaJbIX KOJIEOAHU, IPSMOJIMHENHOE pacIpOCTPAaHEHHUE CBETA,
paziiokeHue Oenoro cCBeTa B CHEKTP, U3YUYECHHE CBOWCTB M300pakeHHUs B
IJIOCKOM 3€pKajie M CBOMCTB HM300paKE€HHUs IMpeAMeTa B coOuparoiien
JuH3e, HAOJIIOACHHUE CIUIOUIHBIX U JMHEWYaThIX CHEKTPOB H3IIydeHUs):
CaMOCTOSITEJIbHO ~ COOMpaTh YCTAaHOBKY U3 M30BITOYHOrO Habopa
0o0Opy/IOBaHMs, ONUCHIBATH XOJ  ONbITA M  €ro  pe3yibTarhl,
(dhopMyIIUpoOBaTh BHIBOJIBI;

IPOBOJIUTH MPU HEOOXOJIMMOCTH CEPUIO0 MPSMBIX U3MEPEHHM, Onpenenss
CpelHee 3HauYeHHe u3MepseMoN BeJMMYUHbl ((POKYCHOE pacCTOsSHUE
coOuparorieil JIuH3bI), OOOCHOBBIBaTH BHIOOpP cIoco0a HM3MEpEeHUs
(M3MepUTENBHOTO MPUOOpa);

MPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEM (PU3MYECKHMX BEJIUYHUH C
UCIIOJIb30BAaHUEM IPSAMBIX HM3MEPEHHMI (3aBUCMMOCTH IIyTH OT BPEMEHHU



IIPY PABHOYCKOPEHHOM JIBIDKCHHHM O€3 HayaJdbHOM CKOPOCTH, TEpHUOaa
KoJIeOaHMIT MaTEeMaTUYECKOro MasTHHKA OT JUIMHBI HHUTH, 3aBUCHMOCTH
yrila OTpaXEHHUs CBETa OT yria MajcHUs W yria IPeIOMJICHUS OT YIJa
MajieHus1): IUIAaHUPOBaTh HCCIEIOBAaHHE, CaMOCTOSATEIIBHO COOHpaTh
YCTaHOBKY, (PHUKCHpOBaTh pe3yJdbTaThl IMOJYYECHHOW 3aBUCHMOCTH
(bU3MYECKUX BEIWYUH B BHJE TaOIMI[ U TPAPUKOB, JeiaTh BBIBOJABI IO
pe3ybTaTaM MCCIICIOBaHMS;

MPOBOANTh KOCBEHHBIC W3MEpPEHUS (PU3NYECKUX BEIWYUH (CpeaHss
CKOpPOCTh M YCKOpEHHE Tella TIPH PaBHOYCKOPEHHOM JIBH)KCHUH,
YCKOPEHHE CBOOOJHOTO MaJeHus, >KECTKOCTh MPYXKUHBI, KO3(PPUIUEHT
TPEHUS CKOJBKCHHS, MEXaHWdecKkas padoTa M MOIIMHOCTh, YacToTa H
neproj; KoJie0aHW MAaTeMaTHUYeCKOro W TPYKHHHOTO MAasiTHUKOB,
ONTHYECKasl CHJIa coOWparomeld JMH3BI, pPaTUOaKTUBHBIA  (DOH):
MJIAHUPOBATh M3MEPEHHs, COOMpaTh DKCICPUMEHTAIBLHYIO YCTAaHOBKY W
BBITIOJTHATh U3MEPCHUS, CISAyS IMPEIIOKCHHON MHCTPYKIIUH, BBIYHCIIATH
3HAYEHWE BEIMYMHBI U aHAIM3UPOBAThH MOJYyYCHHBIE PE3YJIbTATHI C YIETOM
3aJJaHHOM TIOTPEITHOCTH U3MEPEHUN;

coOJIr0/1aTh TIpaBujia TEXHUKH 0€30MMacHOCTH IMPH padboTe ¢ 1abopaTOPHBIM
000py/1I0BaHUEM;

pa3auyaTh OCHOBHBIC TIPU3HAKM M3YYCHHBIX (PU3MUECKUX MOJEICH:
MaTeprallbHas TOYKa, a0CONIOTHO TBEPAOE TEJNO, TOYCUHBIH HCTOYHUK
CBeTa, Jy4, TOHKas JIMH3A, IJIaHETapHas MOJIeJb aToMa, HYKJIOHHAas
MOJICIb aTOMHOTO SIIpa;

XapaKTepu30BaTh MPUHIUIBI JCHCTBUS HW3YYCHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA WX OMUCaHUs (B TOM YHUCIE:
CIUIOMETp, JATYUKHU TIOJOKCHHUS, PACCTOSHUS W YCKOPCHHS, paKera,
9XOJOT, OYKH, TMEpPUCKOM, ¢oToanmapar, ONTUYECKUE CBETOBOJBI,
CIEKTPOCKOI, JO3UMETpP, Kamepa BuibcoHa), WCMONB3ys 3HAHUA O
CBOMCTBaX (PU3MYSCKUX SBICHUH M  HEOOXOAMMBIC (DU3UUCCKUC
3aKOHOMEPHOCTH;

UCITIOJIb30BaTh CXEMBl U CXEMaTHYHBIC PUCYHKH M3YYCHHBIX TCXHUYCCKUX
YCTPONCTB, W3MEPHUTEIBHBIX TPUOOPOB M TEXHOJIOTHYECKUX IPOIIECCOB
IpU peIICHUU Y4eOHO--TIPAaKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI IS
MTOCTPOCHHMS N300paKeHUH B INIOCKOM 3epKajie U cOOMparolieil JUH3E;
NPUBOJIUTH  MpUMEpPhl  (HAXOauTh  WHPOpMAIUMI0O 0  TIpuMepax)
MPaAKTHYECKOTO HKCIOJb30BaHUS (DU3NUECKUX 3HAHUN B ITOBCEIHEBHOMN
KU3HH JJ1s1 oOecrieueHrs 0€30MacHOCTH MPU OOpAaIlICHUH ¢ MPUOOpamMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHCHUS 3J0POBbSI W COOIOACHUS
HOPM JKOJIOTHYECKOTO TIOBEACHUS B OKPYXKAIOIIEH Cpelie;



OCYIIECTBJIATh TOMCK HH(POpMaUU (PU3UYECKOTO COJACPKAHHUS B
HuTtepHeTe, caMOCTOATENBHO (GOPMYIUPYsl OUCKOBBIN 3aIIpOC, HAXOJIUTh
MyTU ONpENeNIEeHUsI JOCTOBEPHOCTH MOJYy4YE€HHON MH(OPMAIMU Ha OCHOBE
UMEIOLIUXCS 3HAHUN U JOMOJHUTEIBbHBIX UCTOYHUKOB,

WCTIOJIb30BaTh MPH BHIMOJHEHUH Y4EOHBIX 3aJaHU HAyIHO--TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro COJEp)KaHHs, CIpaBOYHbIE MaTepuasbl,
pecypcbl cetu VIHTepHeT, BiIaieTh MpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE W YCTHBIE COOOLICHHS HAa OCHOBE
uH(GOpPMAIIMU U3 HECKOIBKUX HMCTOYHHKOB (PU3NYECKOTO COJEpIKAHUS,
MyOJIMYHO MPEACTABIIATH PE3YIbTAThl MPOSKTHOW WU UCCIIETOBATEIbCKON
NESATeNbHOCTA, TMpPU O3TOM TPAaMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
MOHATUUHBIN anmapar u3y4aemoro paszena (QU3MKU M COIMPOBOXKIAThH
BBICTYIUICHUE MpPE3CHTAlMEl ¢ y4€TOM OCOOCHHOCTEH ayauTOpUH
CBEPCTHHUKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KounuecrBo yacos DJIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnsie | IlpakTnueckue
n/n NporpaMmel Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znesn 1. ®u3uka 1 eé poJib B NO3HAHNH OKPYKAIOIIEro MUpa
but6mmoreka [JOK
1.1 o - 2
H3Hia - fayka o rpupone https://m.edsoo.ru/7f416194
1.2 duznyecKre BeIUINHBI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bu6 OK
1.3 EcTecTBeHHOHAYUYHBIH METOT TO3HAHUS 2 1 htl;lp;;;?(jg:ogru 17£416194
Wroro no pazneny 6
Pa3nen 2. IlepBoHaya/ibHbIE CBEICHUS 0 CTPOCHUH BEILIeCTBA
but6mmoreka [JOK
2.1 1
Crpoetiite setecTsa https://m.edso0.ru/7f416194
59 JIBH>KE€HME U B3aUMOAEUCTBUE YaCTHI] 5 1 bubmmoreka [IOK
' BELECTBA https://m.eds00.ru/7f416194
bu6moreka [IOK
2. Ar 2
3 PETATHRIC COCTOANIA BElllecTa https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Paznen 3. JIBu:keHHe U B3aMMoOAeiicTBHE Tel
bu6moreka IIOK
3.1 M 3
CATITICCIOT ABIDICHHC https://m.edso00.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 1 bu6mmoreka [JOK



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

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

Bbu6morexa IIOK

: .B 14 2
33 Cuna. Bt o https://m.edso00.ru/7f416194
Wroro no pazneny 21
Pasnen 4. JlaBjienue TBEPABIX TeJl, dKUIKOCTEH U ra3oB
41 Hasnenue. [lepenava naBiaeHus TBEPABIMU 3 bubmmoreka [JOK
' TeJIaMH, JKUJKOCTSAMU U Ta3aMH https://m.edsoo.ru/7f416194
bu6moreka I[IOK
4.2 Jlapiterite XuAKocTA > https://m.edsoo.ru/7f416194
bu6moreka [JOK
4.3 Atmocheproe rapnerie 6 https://m.edsoo.ru/7f416194
44 JleificTBYE )KMJIKOCTH M Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Wroro no pazneny 21
Pa3nen 5. Pabora u MOIIHOCTB. DHeprus
bu6moreka [JOK
5.1 P 3 1
aboTa 1 MOIHOCTE https://m.edsoo.ru/7f416194
but6mmoreka [JOK
5.2 I1 5 1
POCTRIC MEXATIMET https://m.eds00.ru/7416194
bu6moreka [IOK
5.3 M 4 1
CRAHUADURASL SHEpHt https://m.edso00.ru/7f416194
Hroro mo pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM u@poBbIe
Ne n/m pasi Konrpoabnsie | IlpakTuyeckue (1pp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Pa3pnea 1. TenioBble siBJ1eHUs
. bu6moreka [JOK
1.1 7
CTpoetie 1 CBOHCTBA BelecTRa https://m.edsoo.ru/7f4181ce
but6moreka [JOK
1.2 T 21 1 5
CILTOBRIC HpONECeRt https://m.edsoo.ru/7f4181ce
Hroro no pazueiy 28
Pa3znes 2. DiekTpuueckre 4 MAarHUTHBIE SIBJICHUS
21 DJIEKTpUYECKUE 3apsA/Ibl. 3apsKEHHbIE TeJla 7 1 bu6morexa [IOK
' 1 WX B3aUMOJIEICTBHE https://m.edsoo.ru/7f4181ce
bub6mmoreka [JOK
OCTOTHERIM SHCKTPIACCIHE TOK https://m.edsoo.ru/7f4181ce
but6moreka [JOK
2.3 M 6 1 15
ATHITTHBIC ABICHIE https://m.edsoo.ru/7f4181ce
but6moreka [JOK
24 ) 4
HCKIPOMAT HITTHAL MHAYKLL https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KUIIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM ungpoBbie
Ne n/m P Konrpoabnsie | IlpakTuyeckue (1pp )
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. Mexanuveckue siBJIeHUs
MexaHndecKkoe ABMKEHHUE B CIIOCOOBI ero bu6moreka [JOK
1.1 10 1
ONHUCaHUS https://m.edsoo.ru/7f41a4a6
1.2 BzaumopeiictBue Tei 20 1 3 bubmmorexa HOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
1.3 3 10 3
AKOHRBL CoXpateHus https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexanuueckue Koj1e0aHus U BOJIHBI
bub6mmoreka [JOK
2.1 M 0 7 3
CXAMMHCCIIC KOMCOARHA https://m.edsoo.ru/7f41a4a6
but6moreka [JOK
2.2 M .3 8 1 3
CXAMIHACCITE BOTHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Pa3nen 3. DjeKTpoMarHuTHOE 1MoJIe M JJIeKTPOMATHUTHbIE BOJIHbBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 9 bu6motexa [IOK
' AJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pa3nen 4. CBeTOBbBIE AIBJIEHUS
4.1 3aKOHBI pacIpoOCTpaHEHUs CBETa 6 2 bu6morexa [IOK



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

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

Bbu6morexa IIOK
4.2
JIuH3BI ¥ onTHYECKUE PUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Pasnosxenue Genoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pa3zpnesn 5. KBanToBbI€ sIBJICHUS
bu6moreka I[IOK
5.1 HcnyckaHnue v TOTJIONICHHE CBETa aTOMOM 4 1 https:/m.edsoo.ru/7fA1a4a6
bu6moreka IIOK
52 C 6 1
TPOCHIE GTOMHOTG Apa https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.3 A 7 1
AICPHPIC Peaititiii https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Paznen 6. IloBTopuTe1bHO-0000 110 1M MOTYJ/Ib
6.1 [ToBTOpeHME M 0000IICHNE COAEPKAHUS 9 5 bu6moreka [IOK
' Kypca (usmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



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




HHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnuectBo yacos JIEKTPOHHBIE
Ne Mara nupposbIe
Tema ypoka Konrtpoasbnbie | IlpakTudeckue
n/n Bceero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypcsbl
1 ®u3nka — HayKa 0 IPUPOJIE. 1
SBneHus npupoabl
2 duznyueckue sIBICHUS 1
3 duznyueckre BEIUUNUHbBI U UX 1
U3MEpEeHue
Ypok-uccinenosanue "M3mepenue
4 TeMIIepaTyphl MPU TOMOIIH 1 1
KUJIKOCTHOTO TEPMOMETPA U JaTIYNKA
TemmnepaTypsbl"”
MeTobl HAy4YHOTO MO3HAHUS.
) Onucanune Gpu3nyecKux sIBICHUH ¢ 1 brbamorexa [IOK
N https://m.edsoo.ru/ff09f72a
MTOMOIIIBI0 MOJIENEH
VYpok-uccinenosanue "lIpoBepka
6 TUIIOTE3BL: JAaJbHOCTH MOJIETA IIapUKa, 1 1
NYLIEHHOT 0 TOPU30HTAIBHO, TEM
0oJbIIIe, YeM OOJIbIIE BHICOTA ITycKa"
Crpoenue BeniectBa. ONbITHI,
7 JIOKa3bIBAIOIINE TUCKPETHOE 1 bubmorexa [TOK
https://m.edsoo.ru/ff09fe0a
CTpOEHHE BEIECTBA
8 JIBM>KeHMEe YacTHI] BEIISCTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpok-uccinenopanue «ONbITHI 11O

9 HaOJIFOICHHUIO TEMJIOBOI'O PaCIIHPEHHS
razoB»
10 ArperaTHbl€ COCTOSIHUS BEILIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSHUM
1 Bozbl. OO001IIEHNE 1O pa3ieny bubmuotexa [JOK
«IIepBoHavyanbHbBIE CBEICHUS O https://m.edsoo.ru/ff0a0378
CTPOEHUU BEILIECTBA»
MexaHudeckoe JBUKEHHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEpPHOE bubmorexa [JOK
https://m.edso0.ru/ff0a05c6
JBUKECHHE
bubmioreka [IOK
13 CKOpoCTE. EMMHHLLEI CKopocTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyt 1 BpeMeHH JBHKEHUSA butmmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bubmorexa [IOK
WHEPTHOCTHU TEJl https://m.edso0.ru/ff0a0c10
16 IInotHOCTH BemecTBa. Pacuer macchl bu6mmoreka [JOK
1 o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabora «OnpeneneHue
MJIOTHOCTH TBEPIIOTO TEJa
18 Pemenne 3amau o Teme "[1noTHOCTH bubmoteka [JOK
BemniecTna" https://m.edsoo.ru/ff0al23c
Cuita Kak XapakTepucTUKa
19 B3aumojiericTBus tei. Cuna
ynpyroctu. 3akoH ['yka
20 Jlabopatopnas pabota «M3yueHue

3aBUCUMOCTHU PACTSAKCHUA



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

(medopmanuu) IpyKUHBI OT
MPUIIOKEHHON CHITBD)

21 [[AIBnenue Tarorenus. Cuia TSKECTH
CBsI3b MKy CUJION TSKECTH U

22 Maccoi TenayBec tena. Pemenue butmmorexa [IOK

o ' . https://m.edsoo.ru/ff0a1778
3aga4 no TeMe "Cuia TsHKeCTH

93 Cuia TsDKECTH Ha JPpYrux IJiaHeTax. bubmotexa [JOK
Du3nYecKue XapaKTEPUCTUKH TJIaHET https://m.edso0.ru/ff0a1502

bubmioreka [IOK

24 Nsmepenne cun. [luaamome

p A P https://m.edsoo.ru/ff0al8cc
bu6mnoreka [JOK

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnoxeHue IBYX CHJI, HAllPaBJICHHBIX
26 10 OJTHOM IIPSIM O bubmorera IIOK
. p ’ https://m.edsoo.ru/ff0ala70
PaBHOz€cTBYIOIIAsA CHIT

27 Pemenne 3amayd no teme
"PaBHogelicTBytOmAas cui"

28 Cuna tpenus u e€ Bunbl. TpeHue B bubmuotexa [JOK
MIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopatopHas pabora «M3yueHue
3aBUCUMOCTH CHJIBI TPEHUS

29 CKOJIB)KCHHSI OT CHJIBI JJaBJICHUS U bubmorexa [JOK

https://m.edsoo.ru/ff0alcc8
XapaKTepa CONPUKACAIOIINXCS
MTOBEPXHOCTEI »

30 Pemenne 3amay Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHUJIBI

31 Pemenne 3agau mo TemaM: «Bec Bbu6moreka [JOK

Tenay, «I papudeckoe 300 pakeHue

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cuny, «Cunby, «PaBHOIEMCTBYIOIIAS
CUI»

Kontponbhas paboTa no Temam:
«MexaHn4eckoe ABHKeHHe», «Macca,

32 MIOTHOCTEY, «Bec Temay,
«I"paduueckoe n300pakeHUE CUI»,
«Cunem
Jasnenue. CriocoObl yMEHbIICHHS U bu6moreka [JOK
33
YBEJIMYEHUS TaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenwue rasa. 3aBHCUMOCTD
34 aBJIEHHUS ra3a oT 00nLEéMa bubmrorexa ITOK
g ’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaua naBieHus TBEPIALIMU
35 Teﬂzhfn mj KOCTSIMHU U ffsaMH bubmorexa HOK
» KU ’ https://m.edsoo.ru/ff0a25b0
3axon Ilackans
36 JlaByieHHE B KUJIKOCTH U rase, bubmoteka IJOK
BBI3BAHHOE A€ CTBHEM CHIIBI TSOKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenne 3amad mo Teme «/laBnenne B bu6mmoreka [JOK
JKUIKOCTHU U rase. 3akoH [lackamsy https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coo0
OODIAIOTHHECH COCYHET https://m.edsoo.ru/ff0a2970
39 I'mopaBianyeckuii mpecc bubmorexa TIOK
P p https://m.edso0.ru/ff0a3136
40 Manowmerpsl. [TopiiHeBoit
SKHIKOCTHEIA HacoC
41 ATmocdepa 3eMIu U TPUUUHBI €€ bubmotexa [JOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3znyxa. ATMocdepHoe bubmmorexa LIOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

JaBJICHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenne atMocepHOro JaBlIeHHUS.

bu6moreka [JOK

43 OnbiT Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBHUCUMOCTh aTMOC(EepHOro
44 JaBJICHUSA OT BLICOTL(II)HF:).,Z[ YPOBHEM bubmorexa HOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoua. AtmocdepHoe bubmmoreka [IOK
JIaBJICHHE Ha Pa3JMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenne 3amaq mo reme "
AtmocdepHoe naBieHue"”
JlelicTBHUE )KUJKOCTH U ra3a Ha
47 MOTPY’)KEHHOE B HUX TEJIO. bubmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTopnas pabora «OnpeneneHue
48 BBITAJIKUBAFOIIIECH CHJIBI, bu6mmoreka [JOK
JEHCTBYIOIIEH Ha TEJIO, TOrPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKHJIKOCTb»
JlaGopaTopHas pabora o Teme
49 «ccnenoBanue 3aBUCUMOCTH Beca bu6moreka [JOK
TeJa B BOJIE OT 00BhEMa MOTpyKEHHON https://m.edsoo.ru/ff0a3514
B XKHUKOCTh YaCTH TEJIa»
bubmioreka [IOK
50 llnapatite Tex https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabora
51 "KoncTpyupoBanue apeomerpa uin
KOHCTPYHPOBAHHE JIOJIKH U
orpezienenne e€ rpy30noabEMHOCTH "
52 Pemrenne 3amad mo remam: «IlnaBanne bu6mmoreka [JOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

cynoB. BoznyxomnaBanuey,
«JlaBeHune TBEPBIX TN, KUJKOCTEU
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonTtponbshas paborta o reme

53 «/laBneHune TBEpIbIX Tell, )KUIKOCTEH

Y Ta30B»
bubmioreka [IOK

>4 Mexanriccias pabota https://m.edsoo.ru/ff0a3f82

bu6mmoreka [JOK

5 Mormocts. EetHimE MomEoCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccinenopanue "Pacuér

56 MOIIIHOCTH, pa3BUBAEMOU TIPU 1
HoabEME 10 JecTHUIE"

57 [Ipocteie MexaHu3MBbl. Ppruar.

PaBHOBecue cui Ha ppryare
Pbruaru B TexHHKE, OBITY M IPHPOJIE.

58 JIabopaTtopHas pabora 05 bubmorexa [IOK
«HMccienoBanue yclIoBUi paBHOBECUS https://m.edsoo.ru/ff0a478e
peIryara»

59 Pemrenue 3aga4 mo teme «Y CIOBUS bubmotexa [JOK
paBHOBECHS pblyaray https://m.edsoo.ru/ff0a48a6
Koadunment monesnoro neiicteus
Mexanu3ma. Jlabopatopnas pabora

60 . 0.5
«M3mepenue KII/] Hak10HHOM
TJIOCKOCTHY

61 Pemrenne 3amaq mo Teme "Pabora, bubmoreka [JOK
MormHocTh, KITJT" https://m.edsoo.ru/ff0a4c48

62 Mexanuueckast SHEPrus. bubmmorexa [IOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunernueckas u nmoreHuuaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUS MEXaHUYECKOU
SHEPTUH

bu6moreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT I10 TEME
"DKCnepuMEHTAIBHOE ONPE/IEIeHUE
W3MEHEHUSI KHHETUYECKOU U
MOTEHIINATBHON SHEPTrUH MpU
CKaTBIBAHUHM TeJIa 110 HAKJIOHHOU
I0cKOCTU"

65

Kontponbshas pabota mo reme
«Pabota 1 MOITHOCTH. DHEPrus»

66

PesepBHbiii ypok. PaboTa ¢ Tekctamu
no treMe "MexaHn4eckoe aBrKenue"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHbiii ypok. Pabota ¢ Tekcramu
o Teme "JlaBieHue TBEPABIX TEII,
SKUIKOCTEHN U ra3os"

bu6moreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHbIii ypok. PaboTa ¢ Tekctamu
o teme "PaboTta. MomHOCTb.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12



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

8 KUIIACC

KoanuecrBo yacos DJIEKTPOHHBIE
Ne Hara nu@posBbIe
Tema ypoka Konrpoabnsie | Ilpakrnueckue p
n/n Bcero u3ydeHuss | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE TTOJIOXKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUHU U UX OIBITHBIE 1 bummorexa [IOK
P https://m.edsoo.ru/ff0a5256
NOJTBEPKACHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEPAOTO, KUJIKOTO U 1 bubmuorexa [IOK
ra3000pa3HOro COCTOSIHMI BEIIECTBA https://m.edsoo.ru/ff0a540e
OO6bscHeHne CBONCTB TBEPIOTO,
4 YKHUJIKOTO M Ta3000Pa3HOTr0 COCTOSTHUMA 1
BEIIECTBA HA OCHOBE MOJI0KEHUN
MOJIEKYJIIPHO-KUHETUYECKOU TeOpuun
bu6mmoreka [JOK
5 Kpucrammueckue nu amopdusbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KalUJUIIPHOCTb. 1 bubmuotexa [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacimpeHue U cxaTue 1 bubmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIepaTypsl CO
8 CKOPOCTBIO TEIJIOBOI'O ABUKEHUS 1
YaCTHI]
9 Buytpennsis sneprus. Crioco0bl 1 bubmuoreka LIOK
M3MEHEHUS BHYTPEHHEHN SHEpruun https://m.edsoo.ru/ff0a5c60
10 Bunasl Termionepenauun 1 Bbu6moreka [JOK



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

https://m.edsoo.ru/ff0a6412

VYpok-korpepenmus "lIpakTudyeckoe
HCITOIL30BAHNE TEMJIOBBIX CBOMCTB

bu6mmoreka [JOK

11 BEII[ECTB U MAaTEPHAJIOB B LIEIISAX https://m.edso0.ru/ff0a65c0
sHeprocoepexeHus "

12 KonunuectBo TenyioTel. Y ieibHas bu6moreka [JOK
TEMJI0EMKOCTb https://m.edso0.ru/ff0a6976

13 YpaBHEHUE TEIIOBOI0 OajgaHca. bubmmoreka [IOK
TennooOMeH U TEMJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTopnas pabora

14 "UccnemoBaHue SIBICHUS bubmioreka [IOK
TEeIJI000MeHa MPU CMEIIMBaHUU https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM M Topsuer Bobl"
Pacuer xonmuecTBa TEMIOTHI,

15 HEO0OXOMMOTO JIJIsl HAarPEBAHUS TeJla
Y BBIICJIIEMOTO UM TIPU OXJIQXKICHUHT

16 JIabopaTtopHas pabora "OmnpeneneHue bubmorexa [IOK
yAEIbHOM TEMI0EMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprug ToIIMBa. Y AenbHas TEIioTa bubmotexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAEBaAHUE

18 KPUCTAJIAYECKUX I;i:[n. VnenbHast bu6amorexa [IOK

https://m.edsoo.ru/ff0a71d2

TENJI0Ta MIaBICHUS

19 JlabopaTopHas padora "OmnpeneneHue bubmuorexa [IOK
yACIbHOMN TEMJIOTHI IJIaBJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHue U KOH/IEHCaLUs. bubmuoreka LIOK
Hcnapenune https://m.edsoo.ru/ff0a740c

21 Kunenue. Y nenpHas Termiora Bbu6moreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
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apooOpa3oBaHUs U KOHJICHCAIUH.
3aBUCHMOCTh TEMIIEPATYPbI KUTICHUS
oT aTMoc(epHOro JaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3nyxa. JlabopaTopHas
pabora "OmnpeneneHue
OTHOCUTEIBHOM BIAKHOCTH BO3yXa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aa4 Ha OIIpEACIICHUC
BJIAJKHOCTH BO3yXa

24

[TpunHnMIBI pabOTHI TEMIOBBIX
neurareneid. [lapoBas TypOuHa.
JIBurartenb BHyTPEHHETO CropaHus

25

KII[ TennoBoro aBuraress.
TennoBpie ABUTATENN U 3aIIATA
OKpY’KaroIlen cpe/ibl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHMs U MPEeBpaLICHUS
SHEPrUuu B TEIJIOBBIX MpoLieccax

27

[ToaroToBKa K KOHTPOJIBHON padboTe
o Teme "TenioBbIe ABJICHUS.
N3meHenue arperaTHeIX COCTOSHUM
Beniecrna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponpsHas pabora 1o Teme
"TernoBEIe ABJICHU. V3MeHeHn e
arperaTHbIX COCTOSIHUM BelnecTBa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpuzauus ten. JBa pona
ANEKTPUUECKUX 3aPsI0B

30

VYpok-uccrnenopanue "IaeKTpU3anusl
TEeJ UHIYKLIMEH U IIpU
COITPUKOCHOBEHUU"



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

B3anMopneiicTBue 3apsKE€HHBIX TEI.

bu6mmoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE TTOJIE.
39 HanpspkeHHOCTh 371eKTpUYecKoro bu6mmoreka LIOK
nosist. [IpuHnun cyneprno3unun https://m.edsoo.ru/ff0a8a0a
3IEKTPUYECKUX TTOJIEeN
Hocurenu snexTpuueckux 3apsiaos.
33 OnemMeHTapHbIi 3apsan. CTpoeHune
aToMa
34 [IpoBOAHUKYN U AUDIEKTPUKHU. 3aKOH bubmmorexa [IOK
COXPaHEHHUS ATEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pewenne 3a1au Ha npuMeHeHUE bubmotexa [JOK
CBOMCTB JIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
ONEeKTPUICCKUI TOK, YCIOBHUS €ro
36 cymecIiBOBaHI/m. I/ICT(})]‘-IHI/IKI/I bubmnorexa ITOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUUECKOT O TOKA
37 JlecTBUS DIEKTPUIECKOr0 TOKA bubmiorexa [OK
https://m.edsoo.ru/ff0a96b2
VYpok-uccinenosanue "JleictBue
38 ANIEKTPUYECKOT O MMOJISl HAa TPOBOIHUKH 1
U JUAJIEKTPUKH"
39 DNEeKTPUUYECKUN TOK B METaJlIaxX, bubmotexa [JOK
KHUJKOCTSIX U ra3ax https://m.edso0.ru/ff0a9838
40 DnexTpuyeckas 1enb U e€ COCTaBHbIC
4acTu
Cuna Toka. Jlabopatopnas pabota
bu6mmoreka [JOK
41 "N3MepeHne U peryInpoBaHue CHIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
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https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
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DIEeKTpUYECKOE HAIPSIKEHHUE.
BoabsT™metp. JITabopaTopHas pabora

bu6mmoreka [JOK

42 "M3MepeHne U peryampoBaHie 05 https://m.edsoo.ru/ff0a9e14
HanpsokeHus"

43 CornpoTuBIIeHHE TPOBOIHHUKA. bubmotexa [JOK
VYaenpbHOE CONPOTUBIIECHHE BENIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas pabora "3aBUCUMOCTb

44 3JEKTPUYECKOTO CONIPOTUBIICHUS 1 bubmuotexa [IOK
MPOBOAHUKA OT €r0 JJIMHBI, IIIOLIaAN https://m.edsoo.ru/ff0aa738
IIONIEPEYHOr 0 CeueHus 1 Matepuana”
3aBUCHMOCTH CUJIBI TOKA OT

45 HanpspkeHust. 3akoH Oma Juist ydacTka bubmmorexa [IOK

https://m.edsoo.ru/ff0aad4a
(27
JlabopaTopHas pabora
"NccnenoBanue 3aBUCUMOCTH CHJIBI
46 TOKa, UAYIIEro 4Yepe3 Pe3ucTop, oT 1 bubmorexa [JOK
https://m.edsoo.ru/ff0aa04e
COIIPOTHUBJICHUSI pe3uCcTOpa U
HaIpspKEeHHs Ha pesucrope”

47 [TocnenoBatenbHOE U MapaieIbHOE
COEAMHEHHUSI TPOBOJHUKOB
JlaGopaTtopHas pabora "[IpoBepka

48 IIPaBHUJIA CJIOKCHHS HAIPSYKEHUH IIPU 1 bubmorexa IIOK
MOCJIETIOBATEILHOM COEUHEHUU IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”

JlabopaTopnas padora "[IpoBepka
49 MpaBuiia JIJIsl CUJIbI TOKA MTPU 1 bubmoreka [JOK

napajuieIbHOM COCIMHCHUN
pe3uctopon”

https://m.edsoo.ru/ff0aadle



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

Pemenne 3a1au Ha npuMeHeHUE

bu6mmoreka [JOK

50 3akoHa OMa /1Sl pa3IuyHOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHEHUSI ITPOBOIHUKOB
51 PabGoTa 1 MOIITHOCTB JIEKTPUIECKOTO bubmmorexa [IOK
Toka. 3akoH [[xoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlabopaTtopHas pabora "OnpeneneHue
52 a00TBI 1 MOIIHOCTH DJIIEKTPUUECKOTO bubmorera HOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEKTPUIECKUE 1SN U TTOTPEOUTEH
53 ANEKTPUYECKOU SHEPTHH B OBIT bubmorexa [JOK
P P 4 https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikaHue
[ToaroToBka K KOHTPOJIBHON paboTe
10 TeMe "DIJIEKTPUYECKHUE 3apsilibl.
54 3apsHKCHHBIC Tela U UX bubmorexa TIOK
P . . https://m.edsoo.ru/ff0abd2c
B3anmojiericTBus. [locTOSTHHBII
BIEKTPUYECKUN TOK"
KonTtponsHas paborta mo reme
"DeKTPHUYECKUE 3apSIbI.
55 3 P P bu6moreka [JOK
apsHKEHHBIE Tela U UX
P N . https://m.edsoo.ru/ff0abea8
B3aumoeicTBusl. [locTosHHBII
AIEKTPUYECKUN TOK"
56 [TocTosiHHBIE MArHUTBI, UX
B3aUMO/ICHCTBHE
57 VYpok-uccinenoanue "M3yuenue bubmuorexa [IOK
MOJIe MOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruuTHO€ noje. MarautHoe noJje
bu6mmoreka [JOK
58 3eMI ¥ ero 3HauYCHUE JJIs )KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba



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

59

OmneiT Opcrena. MarautHoe nose
JIEKTPUYIECKOr0 TOKa MaruuTHoe
10J1€ KaTYIIKU C TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acld?2

60

[IpuMeHeHue 3EKTPOMAarHUTOB B
texauke. JlaboparopHas pabora
"N3yueHune qeicTBUS MAarHUTHOT O
OJIs1 HA TPOBOJAHUK C TOKOM"

0.5

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

61

DNeKTPOJABUTATENH ITOCTOSHHOT O
Toka. Mcnosib3oBanue
AIIEKTPO/IBUTATENICH B TEXHIUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlabopaTopnas pabora
"KoHcTpynpoBaHue U n3ydeHue
paboThI BMIeKTpoABUTATENA"

bubmioreka [IOK
https://m.edsoo.ru/ff0ac86c¢c

62

OnbiTel @apanes. 3aKoH
3IEKTPOMAarHUTHOM UHTYKIIMH.
[IpaBuno Jlenna

63

Dnextporenepatop. Criocoos
MOTYYEHUS DJICKTPUIECKOI SHEPruH.
DNEeKTPOCTaHLIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPTruu

64

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TemMe "DIEKTPUIECKUE U
MAarHUTHBIC SABJICHUS"

65

Kontponbhas pabora o reme
"DNeKTpUYECKUEe 1 MarHUTHbIE
sIBJICHUSA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHbiii ypok. Pabota ¢ Tekctamu

Bbu6moreka [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

no teme "Tennosrie gBjieHua"

https://m.edsoo.ru/ff0acc5e

PesepBHbIii ypok. PaboTa ¢ Tekctamu

bu6moreka [JOK
7 "1 7 1
° Ho Teme OCTVOHHH'I:IH https://m.edsoo.ru/ff0acdc6
BIEKTPUYECKUN TOK
68 PesepBHbiii ypok. Pabota ¢ Tekcramu 1
1o Teme "MarHuTHbIC SBICHUS"
OBLIEE KOJIMYECTBO YACOB I10
-~ 68 14.5

I[TPOT'PAMME



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

9 KUIIACC

KosauuyecTBo yacos DJIeKTPOHHBIE
[
‘:;H Tema ypoka Beero Konrtpoasbnbie | IlpakTudeckue i[:;:ennﬂ :)lgl()bal:();;eenbﬂme
padoThI padoThI pecypen

1 MexaHrn4ecKoe IBHKCHHUE. 1
MarepuanbHas TOUKa

5 Cucrema otcuera. OTHOCUTEIIBHOCTh 1 bu6moreka [JOK
MEXaHUYECKOT O JIBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpsIMONTMHETHOE 1 bubmuorexa [IOK
JIIBYDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMEPHOE TPAMOIMHEHHOE

4 nBwxeHue. CpenHsas 1 MrHOBEHHAs 1
CKOPOCTH
[TpsMonuHelHOe paBHOYCKOPEHHOE bu6mmoreka LIOK

5 1
JIBUOKEHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTb NPSIMOIMHENHOT O

6 PaBHOYCKOPEHHOTO JBUKEHMUSL. 1
I'padux ckopocTu
JlabGopaTopHas pabora "Onpenenenue

7 YCKOpPEHHUS Teja Mpu 1 1 bubmuorexa [IOK
PaBHOYCKOPEHHOM JIBUKEHHH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MJIOCKOCTH"

8 CBobonHoe nageHue Tes. OnbIThI 1
lanunes

9 PaBHOMEpHOE ABMKEHME TTO 1 bubmotexa [JOK

okpyxHocTH. [lepuosa u yactora

https://m.edsoo.ru/ff0ael76



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

oOpaiuenus. Jluneitnas u yriioas

CKOpPOCTH
10 I{eHTpOCTpEMUTENBHOE YCKOPEHUE
11 ITepssiii 3akoH HeroTOHA. BekTop bubmotexa [JOK
CHIIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akoH HeroToHa. bubmmorexa [IOK
12 .
PaBHOelcTBYIOIAsA cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3axkoH HproToHa. bubmmoreka LIOK
Cynepro3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1au Ha MpUMEHEHMWE bubmmorexa [IOK
3aKkoHOB HbroToHa https://m.edsoo.ru/ff0aeb6c
bubmioreka [IOK
. r
15 Cina ynipyroct. 3akor I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3aga4 mo teme «Cuia
YOPYTOCTH»
JlaboparopHas pabora «OmpeneneHnue bubmotexa [JOK
17
JKECTKOCTH IIPYKUHBD) https://m.edsoo.ru/ff0aee28
bu6mmnoreka [JOK
18 Cina Tperiis https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no Teme «Crita bubmioreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabGopaTopHas pabora "Onpenenenue bubmuorexa [IOK
ko3 (uLMeHTa TpEHUs CKOJIbXKeHus" https://m.edsoo.ru/ff0af8be
Pemenue 3anay no teme "3ako
21 HBLIHOTI({)II/I-Ia CIIL/I;aH HT MOCTI/I KCEJI;Ia bubmorexa [TOK
. YHPYrocth. https://m.edsoo.ru/ff0afb8e
TpEHUS
99 Cuita TSDKECTH M 3aKOH BCEMUPHOTO bubmoteka [JOK

TATOTEHHS. Y CKOPEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



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

naacHus

Ypok-koHpepenuus "JBrkeHue Ten

23 BOKPYT I'PaBUTALIMOHHOIO LIEHTpa
(Conneunas cucrema). 'anaktuku"
Pemenue 3agau no teme "Cuna
24 TSKECTU M 3aKOH BCEMHUPHOTO brbamorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS

o5 [TepBast kocMH4ecKasi CKOPOCTb. bubmmorexa [IOK
HeBecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepranbHON TOYKH.

26 AGcomoTHO TBEPIOE TEIIO. bubmuorexa [JOK
PaBHOBecue TBEpAOro Tena ¢ https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BpallleHUS

27 MowmenTt cuibl. LleHTp TskecTr

28 Pemenue 3amad mo Teme "MomeHT bu6mmoreka [JOK
cuisl. LlenTp TsxKecTH" https://m.edsoo.ru/ff0b02b4
IToaroroBka Kk KOHTPOILHOH padoTe 1Mo

29 TeMe "MexaHquCK(I:e BI/I)KGII:{)I/IC brtamorexa [IOK

N "H ' https://m.edsoo.ru/ff0b0408
B3aumoneiictBue ten
KonTponpHas pabora o reme
30 "MCXI;.HI/IHCCK(E)G BIDKEHUE brbmiorexa LIOK
. A ' https://m.edsoo.ru/ffOb06ec
B3aumoneiictBue ten"
Nmnynsc Tena. Umnynbe cuibl. 3akoH
31 COXpaHEHHs UMITyJIbca. YIIPyroe u bubmmorexa [IOK
P Y o Py https://m.edsoo.ru/ff0b07fa
HEYINPyroe B3auMoJIelCTBHE
Pemenue 3amaq no teme "3akoH bu6mmoreka [JOK

32 "

COXpaHEHUs UMITyJIbca https://m.edso0.ru/ff0b096¢c

33 Ypok-koHpepernnus "PeakTuBHOE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JIBJKEHUE B IPUPOJE U TEXHUKE"

34 Mexanndeckasi paboTa ¥ MOIIIHOCTh bubmiorexa LIOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa cuibl TSKECTH, CHITBI bu6moreka [JOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopnas pabora «OnpeneneHnue
36 pabOThI CUIIBI TPEHUS TIPU
pPaBHOMEPHOM JABM)XEHHUH TelNa M0
TOPU30HTATBHOMN MTOBEPXHOCTH
37 CBs13b HEpPruu U padoOTHI.
ITorenumanbHas 3HEprus
38 Kunernueckas sneprus. Teopema o bubmoteka [JOK
KMHETUYECKOU SHEPruu https://m.edsoo.ru/ffob0c32
3aKOH COXPaHEHMs SHEPrUuu B
39 MEXaHUKe
40 JlabopaTopnas pabora «3ydenue bubmmorexa [IOK
3aKOHA COXPAHEHUSI SHEPIUN» https://m.edsoo.ru/ffOb12fe
41 KonebatenbHO€E ABMIKEHHE U €0 bubmioreka [IOK
XapaKTePUCTUKH https://m.edsoo.ru/ff0b1858
42 3aTyxaromme KoineOaHusl. bubmmorexa [IOK
Breinyxnennbie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaTemaTu4ecKuii U IPYyKUHHBIN
MasTHUKH
Ypok-uccnenoBanue «3aBUCHMOCTh
44 nepuojia KoiaeOaHui OT )KECTKOCTH Bubmorexa HOK
https://m.edso0.ru/ff0b197a
NPYKUHBI © MAaCChI Ipy3a»
45 IIpeBpaiienne sHEepruu npu

MEXaHUUECKHX KOJCOaHUIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

JlabopaTopnas pabora «Onpenenenue
YacTOTHI M ITEpUoa KoJieOaHUuH
MPY>KUHHOT O MasiTHIKA

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

47

JlabopaTopnas pabora «IIpoBepka
HE3aBUCHMOCTH TEPHOAA KOICOaHU N
rpysa, mnoaBCIICHHOI'O K HUTH, OT
Macchl Tpy3a»

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

48

Mexaanueckue BOJHBI. CBOIiCTBA
MEXaHM4ECKUX BOJH. [IponoibHbIE U
MONEPEYHBIE BOJIHBI

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

49

Ypok-koHpepeHius "MexaHn4ecKue
BOJIHBI B TBEPIIOM Tele.
CelicMuueckue BOJIHbI"

50

3ByK. Pacnpoctpanenue u orpaxenue
3ByKa

ol

Ypok-uccrnenosanue "HaOmoaeHne
3aBUCUMOCTHU BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa U BbICOTA TOHA.
AKyCTHUECKHMI PE30HAHC

53

Ypok-koHpepeHIus "YIIbTpa3ByK U
nH(ppa3ByK B IPUPOJE U TEXHUKE"

bubmioreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[TonroToBKa K KOHTPOJILHON paboTe 1o
TeMe "3aKOHBI COXpaHEHUS.
Mexannueckue KojaeO0aHus U BOJIHEL"

bubmioreka [IOK
https://m.edsoo.ru/ff0b25f0

95

KonTpomnbHas padora 1mo reme
"3akoHBI cCOXpaHEeHUs. MexaHn4yecKue
KOJICOAHMSI U BOJHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DJIEKTPOMAarHuTHOE MOJIE.

bu6mmoreka [JOK

56
DNEeKTPOMarHUTHHIE BOJIHbI https://m.edsoo.ru/ffOb2abe
S7 CBoiicTBa 3J1€KTPOMarHUTHBIX BOJIH
Ypok-koHpepennus "lIkana
58 ANIEKTPOMArHUTHBIX BOJIH. bubmotexa [JOK
Hcnonb30BaHue 2IIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3U"
VYpok-uccinenoanue "M3yuenue
N bu6mmoreka [JOK
59 CBOWCTB 3JIEKTPOMAarHUTHBIX BOJH C
\ https://m.edsoo.ru/ff0b2c6c
MTOMOIIBI0 MOOUIIBHOT O TesieoHa
Pewienue 3a1au Ha onpeneneHue
60 9aCTOTHI ¥ JIJIMHBI AJIEKTPOMAarHUTHOH
BOJIHBI
DJeKTpOMarHuTHas MPUPOA CBETA.
61 Cko OIZ:TL CBETa BOJIII;OII:BIC CBOMCTBa bubmmorexa [IOK
P ’ https://m.edsoo.ru/ff0b31d0
CBETa
Hcrounuku cera. [IpsmonnHeliHoe
62 acIpocTpaHEHHue CBeTa. 3aTMEHUS bubmorexa [JOK
Pactpoctp ' https://m.eds0o.ru/ff0b3658
Counnua u JIynst
3aKOH OTpa)k€HHU CBeTa. 3epKaja.
63 p P P bu6moreka [JOK
elIeHue 3a7a4 Ha PUMEHEHHE
A p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHUs CBETa
64 IIpenomnenue ceera. 3aKoOH bubmuorexa LIOK
IIPEJIOMIICHMS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPaKEHUE CBETA.
65 Hcnonp30BaHUE MOTHOTO BHYTPEHHETO bubmmorexa [IOK
yip https://m.edsoo.ru/ff0b3c5c
OTpaKeHUS B ONTUYECKUX CBETOBO/AX
66 JlabopaTtopHas pabora "HMccnenoBanue



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

3aBUCUMOCTH yrIJia IMPECIIOMIICHUA
CBCTOBOI'O Jiy4da OT yIJia naaCHusA Ha

nn

rpaHuiie "BO3yX-CTEKIIO

VYpok-konbepennus "Mcmnons3oBanue

67 IIOJIHOI'O BHYTPEHHET O OTPAaKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmioreka [IOK
68 Jlunzel. OnTHyeckast cuja JIMH3BI https://m.edsoo. ru/ffob3f2c
N bu6mmoreka [JOK

69 [TocTpoeHne N300paKeHUIA B TMH3AX https://m.edsoo.ru/ffobA4da
JlaGoparopHas padora "Onpeneiicaue

70 Q)OKyEHorz paCSTOHHI/I}I u oIl)ITI/IquKOI?I bubmorexa [JOK

. https://m.edsoo.ru/ff0b4206
CHJIBI coOuparoieit TuH3b"

71 VYpok-konbepenmus "OnTuueckue bubmotexa [JOK
JMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

72 I'na3 kak onTuyeckas cucrema. 3peHue bubmmorexa [IOK

https://m.edsoo.ru/ff0b4684

73 VYpok-koHpepenuus "Jledexrsr
3penus. Kak coxpanuts 3penne”

Pasnoxenue 0enoro cBera B CIIEKTP.

74 Omnsitel HetoToHa. Crioxenue bu6moreka [JOK
CIEKTpaJIbHBIX LIBETOB. [{ucnepcust https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopnas pabota "OnbITHI 11O
pa3noxeHuo 0e10ro cBeTa B CIIEKTP U

bu6mmoreka [JOK
75 BOCIIPUSATHIO LIBETA MTPEAMETOB IPU UX

HaOJII0/IEHUH Yepe3 LIBETOBbIE
¢mbTpH"

https://m.edsoo.ru/ff0cO0e2a



https://m.edsoo.ru/ff0b3f2c
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VYpok-nipaktuky™m "BonHOBEIE

76 CBOICTBA CBETA: IUCIIEPCHS,
uHTephepernus u gudpakuus”
77 Omnertel Pe3epdopaa u miianerapHas bubmorexa [IOK
MOJIENIb aToOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monens atoma bopa
VcnyckaHue v MOTJIONICHUE CBETa
79 atomoM. KBanThbl. JInHeiyaTeie bubmorera IIOK
’ ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpok-nipaktukym "Habmronenue bubmuorexa [JOK
CHEKTPOB UCIyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PairoakTUBHOCTh M €€ BUJIBI bubmorera TIOK
s s https://m.edso0.ru/ff0c1672
82 Crpoenue aromHoro siapa. Hykionnas bubmotexa [JOK
MO/ ENTh https://m.edsoo.ru/ff0c18ac
83 PagnoakTuBHbIE TpEBpaIlleHUs. bu6mmoreka LIOK
H3oTombl https://m.edsoo.ru/ff0clald
84 Pemienue 3agad mo TeMe: bubmioreka [IOK
"PanunoakTUBHBIEC TpEBpaleHHs " https://m.edsoo.ru/ff0clb4a
85 [Tepron momypacmana
Ypok-koHpepennus "PagroakTHBHBIE
86 I/I3p CHI/I:Ib Bpn ; oxe Mﬂe UIMHE bubmorexa HOK
ad \ PHPOLE, MEAIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SnepHble peakiuu. 3aKOHbI
87 C(f[X paHeHIId);I 3au;1 OBOI'0 U MacCOBOI'0 bubmorera IIOK
P P https://m.edsoo.ru/ff0c1c58
qucesn
88 OHeprus CBsA3M aTOMHBIX sifiep. CBs3b bubmotexa [JOK

MacCChbl U DOHEPTUn

https://m.edsoo.ru/ff0cld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
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https://m.edsoo.ru/ff0c1672
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89

Pewenne 3aau no teme "SAnepusie
peakuu"

90

Peaknuu cuHTE3a U AeNEHUs Saep.
Hcrounnku sHeprun CoHIa U 3BE37

bu6moreka [JOK
https://m.edsoo.ru/ff0c1e88
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Ypok-koHpepenuus "SAnepHas
sHepreTuka. /lerictBus
palMOaKTHBHBIX M3TYYCHHU HA JKUBHIC
Opranusmsl"
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[ToaroroBka K KOHTPOJIbHOI paboTe Mo
TeMe "DJIEeKTPOMarHuTHOE ToJIe.
DJIEeKTPOMAarHUTHBIE BOJHBI.
KBanTtoBbie sBieHus"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c223e
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KonrtposnpHas pabota o reme
"DJIEeKTPOMArHuTHOE MOJIE.
DNEKTPOMArHUTHBIC BOJTHBI.
KsanToBrie siBieHus"
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[ToBTOpeHue, 06o0IICHME.
JlaGopaTopHbIe pabOThI TTO KYpCy
"B3aumoneiictBue Ten"
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[ToBTOpenue, o6o0uieHue. Pemenne
pacUyeTHBIX M Ka4eCTBEHHBIX 337124 10
teme "TernoBbie mporeccer”

bubmioreka [IOK
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[ToBTOpeHue, ob6o6mIeHNE. PenieHue
pacUeTHBIX ¥ KAYECTBEHHBIX 33J1a4 110
teme "KIIJl TemnoBbIx aBurareiei”

bu6mnoreka [JOK
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[ToBTOpenue, o600uieHue. Perenne
PaCyYCTHBIX U KAYCCTBCHHBIX 3a1a4 110
teme "KIIJI anekTpoycranoBok"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30
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[ToBTOpenue, o6o0LIICHHE.

bu6mmoreka [JOK
%8 iIaGOp aTOpHEIC P a6O"TH 1O Xypey 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBbBIE IBICHUSI
[ToBTOpenue, o600uieHne. Pabora ¢
99 TEKCTAaMU 110 TeMeE "3aKOHBI 1 bubmorexa LHOK
| https://m.edsoo.ru/ff0c2d6a
COXPAaHEHUS B MEXaHUKE
[ToBTOpenue, 0606menue. Pabora ¢
100 texcrtamu 1o reMme "Komebanus u 1 bubmorera HOK
" https.//m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menune. Pabora ¢
101 TekcTtaMmu 1o TeMe "CBeTOBEIE 1 bubmrorexa ITOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o600uieHue. Pabora ¢
102 TekcTaMu 1o Teme "KBanToBas u 1
anepHas ¢uzuxa"
OBLIEE KOJIMYECTBO HACOB I10 102 97

I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA

MaTepuajJibHO-TEXHHYECKOe oOecreyeHue:
- KaOUHET;

Onucanue MAaTepHATbHO-TEXHHUYECKOM 0a3bl LHeHTpa «Touka pocTay,
HCII0JIB3YeMOr0 JJIsl peaju3alnuu 00pa3oBaTeJbHBIX NPOrpaMM B paMKax NpenojaBaHus
(pusuku

- HOyTOYK ¢ gocTynoM B CeTh HHTEpPHET;

Haoop OI'J no ¢usuke:
[IpenmeTHas o06nacTh: GpU3HKa.

IITaTus 1a00paTOPHBI ¢ iepaKaTeTsIMH.

IIpennasHauen aast cOOpKM y4yeOHBIX HKCIEPUMEHTATIbHBIX YCTAHOBOKHA JIEMOHCTPALlMOHHOM
crone kabuHeta ¢u3uku. lltaTMB HpH NPOBEIEHUHM JIEMOHCTPALMOHHBIX HKCIEPUMEHTOB
obecrieunBaeT 3aKperjieHHue IMPeIMEeTOB, NMPUCIOCOOIEHU U YCTPOWCTB, HEOOXOIUMBIX IJIs
IIPOBEJICHUSI OIBITOB.

My hThI KpenexxHble: He MeHee 2 IIT.

Jlana 3axumarolas 1jiockas: He MeHee 1 mrT.

Jlana 3axuMarolnasi ¢ TpeMsi 3aXxBaTaMu: He MeHee | mT.

Becnbl 1abopaTopHbIe 3JIEKTPOHHbIE: He MeHee 1 1mT.

Jlonyctumas Harpyska, r: He MeHee 200.

[udpoBoit uHAUKATOP MOKA3aHUH.

Pyunas xanuOpoBKa U TapupoBaHUE.

Kanubposounas rups secom 200 rpamm.

TounocTh u3mepenus, 1: 10 0,1 (3Hauenue e mpebyem KoHKpemuzayuu,).

MeH3ypka cTekJIssHHAsA: He MeHee 1 mT.

[Ipenen uzmepenus: ne menee 250 m.

Ilena nenenns: 2 mir.

Jqunamomerp 1 H: He menee 1 mr.

JluHaMoMeTp y4eOHBbIN MpeHa3HauYeH AJI1 U3MEPEHUsI CHJIbI IIPU BBINOIHEHUU paboT

110 MEXaHHKE.

W3mepeHnue 3Hau€HUs CUIBL: (C noHbIM NOKpbimuem ouanasona) ot 0 1o 1 H.

Ilena nenenwus: 0,02 H.

Jdunamometp 5 H: He menee 1 mr.

Junamomerp y4eOHbIM @pegHa3HA4YeH /Uil M3MEPEeHHs CHJIbI IpPU  BBIIOJIHEHUM padoT
10 MEXaHHKE.

W3mepenue 3HaU€HUS CUIIBL: (C nOIHLIM NOKpbimuem ouanasona) ot 0 1o 5 H.

Ilena nemenus: 0,1 H.

Huannap craabHoit 25 cm3: He MeHee 1 mT.

Huaunap amromuHueBsblii 34 cm3: He MeHee 1 .

Huansap naacTukoBblil 56 cm3: He MeHee 1 .



IIpy:xxuna Ha nuanmere 40 H/m: He meHee 1 .

Ipyxnna na nnanmere 10 H/m: He menee 1 mr.

Ha6op rpy3oB: He Menee 1 mrT.

HaGop rpy3oB mnpegHasHaueH [Uisi UCIOJb30BAaHUS IPU MPOBEAECHUU (PPOHTATBHBIX
71ab0paTOpHBIX PabOT [0 MEXaHUKE U pazjienaM Kypca (pu3mku.

I'py3sl nmwinHapuyeckoii popMbi: He MeHee 6 IIT.

Bec xaxnoro rpysa 100 r.

Haoop rpy3os ¢ marom 10 r: He meHee 1 mT.

HaGop rpy3oB mnpenHa3HaueH Mg MCIONb30BAHMS TMPU MPOBEACHUU JIEMOHCTPAIIMOHHBIX
OIBITOB IO MEXaHHUKE.

KommuecTBo rpy30B: He MeHee 4 HIT.

[ITar yBenmuuenus maccol rpy3a: 10 r.

MunumansHas macca rpysa: 50 r.

Mepnas jeHTA.

[Ipenna3zHaueHa I MPOBENCHUS U3MEPEHUN U Pa3METKH.

[IpencraBisieT co00# y3KyIO JIEHTY, BBIITOJHEHHYIO U3 CHHTETUYECKHX MaTEpUasoB.

Ha nenty HaneceHa npsmasi 1 oOpaTHas ImKaibl (LeHa aeiaeHust 1 M, onudposka uepesl cm.).
KoH1ip! 1€HTHI 0()OpMIIEHBI METAIIIMYECKUMU T1aCTUHKAMHU.

JIuneiika: He meHee 1 mT.

Jlunelika kyaccHash MOpeJHA3HayeHa sl JUHEHHBIX HW3MEpPEHMH M BBIYEPUMBAHHS MEJIOM
pa3IMYHBIX YePTEKEH, CXEM U PUCYHKOB Ha KJIACCHOM JIOCKE.

JluHelika M3roToBJIeHA M3 IJIACTHKA, CHaOkeHa pyukoil. Ha m3nmenne HaHeceHa mIKanac IEHOU
neneHus 1 cm u onudpoBKoii yepes 5 cM.

TpancnopTup: He menee 1 mT.

[IpennazHaueH 11si MOCTPOCHUS K U3MEPEHUS YIIIOB Ha YepTeKax.

W3rorosieH u3 niaacTMacchl, cHabeH pyukoil. Ha ocHoBanue HaHeceHa mikana (50 cm)

c nenol nenenus 0,5 cM u oundposkoil yepes 10 cm. Ha m3MepurtenpHyro Qyry HaHECEHBI
npsiMasi 1 00paTHas Kbl (¢ noHbiM nokpeimuem ouanasona) ot 0 1o 180 rpaaycoB c LeHoi
nenenus 1 rpagyc u ouugposkoii uepes 10 rpaaycos.

[To3BousieT U3MEPSATH YIJIbl HAa YEPTEKAX, YEPTUTD YIJIbl HA KJIIACCHOW JTOCKE.

Hcnonp30BaHKe KakK JIMHENKA: HATTUYUE.

Bpycok ¢ KproukoM M HUTHIO: He MeHee 1 .

Macca 6pycka, r: He meHee 20 He 6omee 100.

Hanpasasitonmas: He menee 1 mr.

Hmvna, mM: 500.

JIBe MOBEPXHOCTH HANPABIAIONIEH MMEIOT OTJIIMYHBIE APYr OT JApyra Ko3(GQHUIUEHTOB TPEHUS
OpycKa 1o HampaBJISIOIEH.

CexkyHaoMep dJIEKTPOHHBbIN: He MeHee 1 mT.

JleMOHCTpallMOHHBIN CEKYHIOMEDP IEKTPOHHBIN C IBYMS TaTYUKAMHU TOJIOKEHUSI IIpeIHa3HAYeH
JUISL OJIHOKPATHOI'O H3MEPEHHs HMHTEPBAJIIOB BPEMEHHU, OINPEACICHUM 4YaCTOThl CJIEIOBAHUSA
HMMITYJIbCOB, CUETA YMCIIa UMITYJIbCOB, @ TAKXKE JJIsl YIPaBIEHUS 3JIEKTPOMATHUTHBIM ITyCKOBBIM
ycrpoiictBoM. L{udpoBoit cexyHaOMeEp 3amycKaercsl ANEKTPHISCKUMH HMITYJIbCAMHU, B PyYHOM
pexxume. Pe3ynpTaThl M3MeEpeHUH, 0003HAUEHUS UCIOJIBb3YEMBIX PEXHUMOB PabOThl U €IMHULIBI



U3MEpEHUsl TOJIyYCHHbIX BEJIMYMH BBICBEUMBAIOTCS HA  CBETOAMOJHOM  HWHIUKATOPE,
pacIonoKeHHOM Ha JIMI[EBOM CTOpOHE MpHOopa.

Ocnamén kHonkamu «Ctapt», «Ctom» u «Copocy.

Hanpasasironias co mkanoi: He Mmenee 1 mr.

Hanpasiisitonasi co nmkanaoi s yCTaHOBKY JTaTYMKOB IOJO0KEHUS U PY>KUHBI MasSTHHUKA.
Jmvna: He menee 500 mm.

[Hupuna: He MmeHee 60 MM.

Bpycok nepeBsIHHBIN ¢ MyCKOBBIM MATHUTOM: He MeHee 1 miT.

Bpycok nmeet o 3 oTBepcTHS € IBYX CTOPOH U JABa KPIOYKa.

Macca 6pycka: 50 r.

Opnna u3 moBepxHocTeil Opycka UMeeT OTIAMYHBIN OT IPYruX KO3 OUIUEHT TPEHHS CKOJIbKEHHUSL.
HursaHOM MasATHUK: He MeHee 1 T,

I'py3 ¢ myCKOBBIM MarHuTOM.

Hwuth ¢ BO3BMOXHOCTBIO U3MEHEHUS JUIMHBI (He MeHee 50 cm).

budunsapuslil noasec.

Pbruar: He menee 1 mr.

C oTrpy304HBIMU BUHTaAMH U KPIOYKaMU JJIs TPY30B.

Baok noaBu:KHbBIN: He MeHee 1 mT.

Biok HemoaBMKHBIN: He MeHee 1 mIT.

Kanopumertp: ne menee 1 mr.

Kanopumerp mnpeaHazHaueH A1 HCHOJB30BaHUS B JIa0OpaTOpHBIX paboTax HpU H3Y4YEHUU
TEPMOAMHAMHUKH.

KommiekTHOCTB:

Hapyx#bsiii cocya: He menee 1 mr.

BryTtpennuii cocya: He meHee | miT.

Kppimka: He menee 1 mT.

[IpuGop cocToUT M3 BIOXKEHHBIX APYr B JApyra IUIACTUKOBBIX COCYZOB, H30JIMPOBAHHBIX
BO3JIyIIIHOM ITPOCIIONKOM.

BHyTpeHHu cTakaH — MEpHBIH, BHIITIOJHEH U3 MOJUIPONMIeHa, 00beM He MeHee 300 mu,
MaxkcumanbHas TeMmIiepaTtypa ucrnosib3oBaHus: He MeHee 120 °C  (3nauenue ne mpebyem
KOHKpemu3ayuu,).

[TpuGop cHabkeH MIaCTUKOBON KPBIIIKOH.

TepmomeTp 1abopaTopHblii: He MeHee 1 mIT.

Juamna3on usmepeHuit: (¢ noanwvim nokpvimuem ouanazona) ot 0 °C no 100 °C.

Iena nenenus: 0,1 °C.

HceTounnk nuTaHus NOCTOSHHOIO TOKA: He MeHee 1 1T.

HcTounuk npeaHazHadeH AJis MPOBeJeHUs JJaOOopaTOPHBIX padoT Mo Kypcy (GU3NUKU

Y €CTECTBO3HAHMUSI B 00I11€00pa30BaTEIHLHON IIKOJIE.

HcTouHMK MUTaHUS MPENCTaBIsSET co00i OaTtapeiHbIil OJIOK C BO3MOXKHOCTBIO PEryITUPOBAHUS
BBIXOAHOIO HAMNPSKEHUS (C HOIHbIM nokpeimuem ouanaizona) ot 1,5 no 7,5 Bc marom B 1,5 B.
Cobpan B mulactmMaccoBOoM Koprmyce. Ha kpbilllke Kopmyca YCTaHOBJIEHBI THe3la st
NoAKIIOUeHus: Harpy3ku. Paboraetr ot Oartapeek Ha 1,5 B tuna AA. batapeiiku 3aMeHsIOTCs Ha
AKKyMYJISITOPBI C TEMH K€ IapaMeTpamu.

AMniepMeTp ABYyXIpeAe/bHbII: He MeHee 1 .



[IpencraBnser coOoil TPUOOP MArHUTOIJEKTPHUYECKON CHCTEMBI C PABHOMEPHOHM IIIKaJIOM
(¢ noanvim nokpeimuem ouanasona) ot 0 10 3 A ¢ uenoii genenns 0,1 A u co mKasoi(c nonvim
noxkpvimuem ouanasona) ot 0 1o 0,6 A c nuenoit nenenus 0,02 A.

N3MepuTenbHbId MEXaHU3M CO WIKAJOW IOMEIIEH B INIACTMACCOBBIM Kopryc. OTcyeTHoe
YCTPOMCTBO MPEACTABISIET COOOM IMIKady C MEXaHWYeCKUM (CTpenouHbIM) ykazaTeneM. Illkama
paBHOMEpHasi C TBOMHOI oLU(POBKOIA.

BoabTmeTp AByXnpeae/bHbli: He MeHee 1 mT.

[IpencraBnsieT co6oif mMpuOOpP C PaBHOMEPHON WIKAJIOW (C MOJIHbIM HOKpblmuem Ouandasoua)
ot 0 1o 3 B c uenoit nenenus 0,1 B u co mkanot (¢ noanvim nokpvimuem ouanazora)ot 0 1o 6 B
c nenoit aenenns 0,2 B.

N3meputenbHbIii MEXaHM3M CO IIKAJOW TOMENIEH B IIJIACTMACCOBBIM Kopryc. OTcueTHOe
YCTPOMCTBO MpencTaBisieT co00i MKaly ¢ MeXaHH4YEeCKHM (CTpenodHbM) ykasatesnem. lllkama
paBHOMEpHAs C JIBOWHON OIM(PPOBKOM.

Pe3ucrtop, conporusiienne 4,7 Om: He meHee 1 mT.

Pe3ucrtop, conporusiienne 5,7 Om: He meHee 1 mT.

Jlamnouka: He meHee 1 mT.

Homunansnoe Hanpsbxenue: 4,8 B.

Cuna Toka: 0,5 A.

Mepemennslii pe3uctop (peocrar) 10 10 Om: He Menee 1 mT.

CoenuHuTe/IbHbIE IPOBOA: He MeHee 20 mT.

Kuou: He menee 1 mr.

Ha0op npoBo0/I0YHBIX Pe3UCTOPOB HA NaHeJ H: He MeHee 1 mT.

HaGop nns w3ydeHus 3aBUCHMOCTH COMPOTUBIICHHUS MPOBOAHMKA OT IJMHBI L, momranu
MONEPEYHOro CEYEHUS S U YACIbHOIO COMPOTUBIICHHUS P.

CooOuparomas anH3a, poxycHoe paccrosuue 100 mm: He menee 1 mr.

CobOuparomas anH3a, GpokycHoe pacctosinue 50 mm: He menee 1 mT.

PacceuBaromas aun3a, poxkycnoe paccrossuue 100 mm: He menee 1 .

JKpaH: He MeHee 1 T,

OnrTuyeckasi ckaMbsi: He MeHee 1 mT.

Cuaaiin «moaesib MpeMeTa» HA MOJACTaBKe: He MeHee 1 mIT.

OcBeTurenb HAa MOJACTaBKe: He MeHee 1 T.

IIpo3pauHblii MOJYHHJIHHAP: He MeHee 1 1mT.

Ipu6op niist U3yuyeHus ra3oBbIX 3aKOHOB (C MAHOMETPOM): He MeHee 1 T,

[Tpubop npeaHazHaveH i JEMOHCTPALMK 30 POLIECCOB B ras3ax.

KommiekTHOCTB:

[ImacTUKOBBIN CTaKaH Ha MOJCTAaBKE: HE MeHee | mT.

HInpun (o6bem 150 mit), BCTPOEHHBIN B cTakaH: HE MeHee | mT.

PukcaTop METAIIMYECKUI: HE MeHee | mmiT.

3akuM: He MeHee: | mT.

MaHoMeTp 1eMOHCTPAITMOHHBIN: HE MeHee | 1mT.

TpoiiHuk: He MeHee | mT.

B mmputie u mopiHe mpocBepiaeHbl OTBEPCTHS 1S GUKcaTopa.

[IpuGop maer Bo3MoOkHOCTH HpoBepuTh 3akoHbl lllapms, boing-Mapuotra, I'eii-JItoccaka,a
TaK)K€ ypaBHEHHE COCTOSIHUS UJ1€aJIbHOr0 rasa.



Kanunasipel: He MeHee 2 1IT.
Habop xanmwiisipoB mpenHa3HaueH A JAEMOHCTPALMM KalWUIIPHBIX SIBJIEHUH B TpyOKax
pa3IM4HOro JUaMeTpa.
KommiekTHOCTB:
TpyOku kanussipHbIE: HE MEHee 2 HIT.
OcHoBaHue: He MeHee | mIT.
BanHouka: He meHee 1 mT.
JudpakunonHas penieTka,ipefHa3HaueHHas Uil MpOBEACHUS JTa0O0paTOpHBIX padoT 1o
BOJIHOBOM onTHke, 600 mTpuxoB Ha MM: HE MeHee | mT.
HudpakunonHas penieTka,ipefHa3HaueHHas [Jis TpPOBEACHUs JTa0OpaTOpHBIX padoT IO
BOJIHOBOM onTHke, 300 ITpHUXOB HA MM,: HE MeHee | mT.
3epka’jio: He MeHee 2 IIT.
JlazepHas yka3ka: He MeHee | miT.
Hcrounuk nutanus: 6aTapeiku.
Hmvna: He menee 10 cwm.
Jlnamerp: HE MeHee 2 CM.
IMoasipoun B pamMke: He MeHee 2 IIT.
Ilesu roHra Ha MJIACTHHE: He MeHee 1 mT.
Karymka-MoTok: He MeHee 1 mIT.
Biox nnoxos: He Menee 1 mr.
Biok koHaeHcaTOpPOB: He MeHee 1 mIT.
Komnac mkoJibHbII: He MeHee 1 mmT.
MarHuT noJiocoBoii: He MeHee 2 IIT.
DJIEKTPOMATHUT Pa30OpHbIii: He MeHee 1 WIT.
Onuniku xene3Hpie B 0anke: He MeHee 10 1.

JleMoHCcTpalMOHHOE 000pyroBanue (o pusuke):

CocraB KoMILIeKTA:

1. llITaTuB 1eMOHCTPAIIMOHHBIN: He MeHee 1 mIT.

[Ipennaznauen mJig cOOpPKM yueOHBIX SKCIIEPUMEHTAIBHBIX YCTAHOBOK Ha JE€MOHCTPALlMOHHOM
croige kaOuHera Qusuku. lllTtaTMB npu NpoBeneHHH AEMOHCTPALMOHHBIX SKCIIEPUMEHTOB
B JlabopaTopuu oOecneuuBaeT 3aKperjeHHe IMPEeIMETOB, IMPUCIOCOOJIEHUNH U YCTPOMCTB,
HEOOXOIUMBIX JIsl IPOBEIEHHUS OIBITOB.

My@TbI KpenexHsble: He MeHee 2 IIT.

Jlana 3axuMarolias 1mjiockasi: He MeHee 1 mrT.

Jlana 3axumarolasi ¢ TpeMsi 3axBaTaMu: He MeHee | mIT.

2.CToINK NOaLEMHBIN: He MeHee 1 mmT.

Hasnauenue: cOopka yueOHBIX yCTAaHOBOK, IEMOHCTpAIIMK IPUOOPOB U YCTAaHOBOK, IIPOBEACHHUS
JIEMOHCTPALMOHHBIX OMBITOB, B KOTOPHIX TpeOyeTcsl BepTHKAIbHOE MEpEeMEIleHHE 3JIeMEHTOB
YCTaHOBOK.

OcHamieH cucteMoil  MUKponu@Ta, KOTOpas I103BOJIIET IPeoOpa3oBbIBATH  BpallleHHE
IIPUBOJHOT'0 BUHTA B BEPTUKAJIBHOE IIEPEMELICHUE IIJIOCKOCTH CTOJIMKA.

JnmuHa cronemHuIel: He MeHee 200 M.

Hlupuna cronemHuiel: He MeHee 200 Mm.



Perymupyemas BeicoTa: (¢ noanwvim nokpsimuem ouanazona)ot 50 mo 300 mm.
I'py3ononbE€MHOCTE: HE MEHEE S KT.

3. AcTOYHHUK MOCTOSIHHOTO ¥ EPEMEHHOI0 HANPSI’KEHUsI: He MeHee 1 mIT.

Hcrounuk nutanus mpeaHa3HAyYeH IS MUTAHUS PETYIMPYEMbIM IMEPEMEHHBIM U MOCTOSHHBIM
TOKOM JJIEKTPUYECKHX CXEM IpPH MPOBEIECHUU JEMOHCTPALMOHHBIX paboT Ha ypokKax (U3UKU
B 00111€00pa30BaTEIbHON MIKOJIE.

TexHuueckne XxapaKTepuCTHKHU:

IIntanme ot cetu: 220 B, 50 I'm.

BrIxomHbIe perynmpyemMbie HAMPSKCHUS:

[Tepemennoe: ot 0 mo 30 B (¢ noauvim noxkpwimuem ouanazora)c TOKOM HArpy3ku He Oomee
7A(3Hauenue ne mpebyem KOHKpemu3zayuu,).

[TocrosirrOE: (mynbcupytomee) ot 0 mo 30 B(c noanvim noxkpvimuem ouanasoua). ¢ TOKOM
Harpy3ku 110 7 A (3nauenue He mpebyem KOHKpemuzayuu).

MaxkcumasnbHas notpebdiisieMas MOIHOCTb: He 6oiee 300 BA.

4. MaHoMeTp KUJAKOCTHOM 1eMOHCTPAIIMOHHBIN: He MeHee 1 mIT.

[IpubGop mnpenHazHaueH ISl M3YYEHHUS YCTPOMCTBA OTKPHITOTO >KUIKOCTHOIO MaHOMETpa,
W3MEPEHUs NIaBJICHUS, a TAKKE M3MEHEHHUs JABIICHUS TMPH MPOBEICHUM JIEMOHCTPAIIMOHHBIX
OTIBITOB.

[Tpubop mpencrapuser coboit U-o0pa3Hyl0 CTEKISHHYIO TPYOKY, YKpPEIJIGHHYIO Ha IUIACTHHE
CO IIKAJION C JEJICHUsIMHU 4epe3 5 MM U HyjeM nocepenune. /s 3akpenienus npubopa B Janke
ITaTHBA B CKOOY Ha OOpAaTHON CTOPOHE BKPYYMUBAETCS BUHT.

N3mepenne naBnenusi: He meHee 300 MM BOASHOrO cTOI0A BBINIE U HUXKE aTMOC(EPHOTO
TABJICHUS (3HAUeHUe He mpeOyem KOHKpemu3ayuu,).

5. KaMepTOH Ha pe30HAHCHOM sIlIUKe: He MeHee 1 .

KamepTonbsl mpenHasHauyeHbl JUIsl JAEMOHCTpALMU SIBJIEHUS 3BYKOBOIO pe30HaHca, OMEHUH,
nHTephepeHINH 3BYKOBBIX BOJH U CIyKaT B KaueCTBE UCTOYHUKA 3BYKa.

BuyTpenHnuit 00beM pe3oHupyroero Ammka, cm’: He menee 500 He 6omee 700.

KommiekTHOCTB:

JlepeBAHHBIE SANMYKA: HE MEHEE 2 IIT.

Kamepronsl: He MeHee 2 miT.

MaruuTsl: HE MEHEE 2 IIT.

Monorouek: He MeHee | mT.

PykoBoCTBO 10 3KCIUTyaTalluy: He MeHee | IIT.

Kamepron npencrasisier co00M CTalbHYIO BUJIKY Ha HOXKE. MarHuThl PUKPEIJIEHbl K OJHOU
U3 HOXEK KaxJIoro KkaMmeproHa. HacTpoilka KaMEpTOHOB B YHHCOH OCYIIECTBIISIETCA
[EpPEMEIICHUEM MarHuTa BJOJb HOXKHM OJHOTO M3 KaMepTOHOB. Pe3oHupymomue SIUKU
KaMEpPTOHOB MMEIOT OJIHY OTKPBITYIO CTEHKY U Ha BEpXHEW JOCKe — BTYJKY i YCTaHOBKHU
KaMepTOHA, a BHU3Y — HOXKKH.

6. Hacoc BakyyMHBIii € 21eKTpPONPUBOAOM: He MeHee 1 1T.

Hcnonw3yercs 1uisi co3maHus pa3psuKeHusl, M30BITOYHOTO IaBIICHHS B 3aMKHYTHIX 00beMax IMpH
MPOBEJICHUH TaOOPATOPHBIX OMBITOB MO (hU3HKE.

[TpouzBoauTensHOCTh: HEe MeHee 40 J/MUH (3HaueHue He mpedyem KOHKpemu3ayuu).
Hanpspkenue nutanus: 220 B.

[Ipucoenunenue: mrymep 0,25 groiima.



7. Kommiekr «Tapenka BakyymHasi»: He MeHee 1 1.

Tapenka BakyyMHasi CO 3BOHKOM Ip€JHa3Hay€Ha [Jis JEMOHCTPALMM OMNBITOB B 3aMKHYTOM
o0BeMe ¢ pa3peKeHHBIM BO31yXoM. M Criobp3yeTcst ¢ BAKYYMHBIM HACOCOM.

[To3zBonsier mpoBeCTH CIEAYIOUIME JIEMOHCTPAIlMU: HEOOXOIWMOCTh YNPYrod Cpeabl s
pacnpocTpaHeHusl 3BYKOBBIX KOJIEOAHWM, yCTPOWCTBO M JIEUCTBHE MaHOMETpPA, 3aBUCHMOCTH
TeMIepaTypbl KUTICHUS KUIAKOCTH OT JaBJICHUS U JIP.

B xommiekT BXOaAT:

Tapenka: He menee 1 mrT.

Konokoin: He meHee | miT.

3BOHOK AJICKTPUYECKHUIA: HE MeHee | mmIT.

PykoBoacTBO no 3kcrutyaTanuu:He MeHee | .

[TpubGop cOCTOMT M3 OCHOBAHHUS, BHINOJHEHHOI'O B BHJE IJIACTMACCOBOTO JUCKA (TapesKH)
Ha HOXKax M C KpaHOM, KOJIOKOJa M3 TOJCTOrO CTEKJA, PE3UHOBOM IPOKJIAIKU
Y BJIEKTPUYECKOr O 3BOHKA.

8. lIpubop «Benepko Apxumena»: He MeHee 1 mT.

[Ipubop mpennasHadeH Ui JEMOHCTPALMH JIEHCTBUS KHIAKOCTH Ha MOTPYKEHHOE B HEE TENO
W WU3MEPEHMs] BEJIMYHMHBI BBITAJKUBAIOMIEH CHIBI (CUIbl ApxuMena) IpU H3YUYCHHH Kypca
busuky.

B xommiekT BXOaAT:

JlnHaMoMeTp NpyKUHHBIN: HE MeHee | miT.

Cocya oTIMBHOM: HE MeHee | mmiT.

I'py3: He meHee | miT.

CrakaH noJgBeCcHOM: He MeHee | mIT.

Hutsb ¢ neTnsimMu Ha KOHIAX: He MeHee | miT.

9. Kommiekt «OrHuBO BO3AYyIIHOE»: He MeHee 1 mT.

OruuBo BO3AYIIHOE MPEIHA3HAYEHO ISl IEMOHCTPAlMK BOCIIJIAMEHEHUS TOPIOYEl CMECH MPH €€
CKATUM U JUISL TIOSICHEHUS MPUHIINIA 3aKUTaHHs TOITMBA B IBUTATEISIX BHYTPEHHETO CTOPAHUS
TUTIA JU3ETIS.

Crenenb cxaTus Bo3ayxa: 15-kpatHasi.

KommiekTHOCTB:

Hunuuap Ha moacTaBKe: HE MeHee | 1miT.

[Topuiens ¢ pyukoii: He MeHee | miT.

OramBO BO3AYIIHOE TPENCTABISIET COOOM TOJNCTOCTEHHBIM IWIMHADP €3 MPO3PAYHOU
IJTACTMACChl. BHYTpH LWIMHIpa XOAUT MOPLIEHb HA METAJUIMYECKOM IITOKE C pyKosTkoi. Ha
UUATUHAP HAJETa MOACTaBKa, CIyKalllasi OMOPHOH TIIOMAAKON MpH paboTe ¢ MPUOOPOM.

10. Ilpu6op /i 1eMOHCTPALMH ABJIE€HUSA B KUIKOCTH: He MeHee 1 mIT.

[Tpubop mpenHasHayeH Il AEMOHCTPAIMUA 3aBUCUMOCTH JABJICHUS B KUIKOCTH OT TJIyOWHBI
MOTPY>KEHUsSI U HE3aBUCHUMOCTH JIABJICHUS Ha JAHHOW TIyOMHE OT OpHEHTAIMU JaTuuKa (3aKoHa
[Tackans).

B xoMIuiekT BXOIAT:

[Tpubop (B cOope): He MeHee | mT.

[Tpubop cocTONT U3 JaTIYMKA JaBICHHUS, IPUKPETUICHHOTO K IEPKATENI0, U CUIIMKOHOBOW TPyOKH
JUISL COCAMHEHHS] C OTKPBITBIM JIEMOHCTPAIIMOHHBIM MaHOMETPOM. JlaTyuk MOBOpauMUBaeTCs
BOKPYT OCH IIPU MOMOIIA METAJITUYECKOTO CTEPHKH .



11. IIpubop ansa neMoHcTpanuu arMocdepHoOro aapjieHus (Maraedyprckue moJymapusi):
He MeHee 1 .

[IpuGop mnpenHasHaueH i1 JEMOHCTPAlMU CYHIECTBOBAHMUS AaTMOC(HEPHOro JaBIICHUS
U €T0 CUJIbI.

KommiekTHOCTD:

Pa3pémHOE MeTannnueckoe noiaymapmue: He MeHee 2 MmT.

Kanuensipckuii 3a:xum: He MEHee 2 IIIT.

banouka co cma3koii: He MeHee | mT.

Humnmnens ¢ kpanom: He MeHee | mT.

[Tpubop mnpencraBiser coboi [Ba momyuiapusi ¢ pydkamu. Ha omHoM wu3 momymapuit
YCTAHOBJIEH KpaH JJIsl TOACOSANHEHHSI €0 ¢ IOMOIIbI0 PE3MHOBOTO IIJTAHTa K HACOCY .
Co3naBaemoe BHYTpH IIApoOB BakyymmeTpudeckoe Aasienue: He MeHee 0,05 MIla(3rauenue ne
mpebyem KOHKpemu3zayuu,).

MaxkcumanbHoe pa3peiBatoliee ycunue: He MeHee 90 H (3nauenue ne mpebyem xonkpemusayuu).
12. Habop TeJs paBHOTo 00beMa: He MeHee 1 1T,

HaGop ten paBHOro oObema mpeAHa3sHauYeH Ui IPOBEIEHUs J1abopaTOpHBIX paboT
IIpU 0O3HAKOMJIEHUU C ITOHSATUEM IVIOTHOCTH BEIECTBA, U3MEPEHUHU 00beMa Tejla U €ro MaccChl.
KommiekTHOCTB:

[unueap amoMHUHUEBBINA: HE MeHee | mT.

umuuap cranbHO: HE MeHee | mT.

Hunuaap naTyHHBIA: HE MeHee | mT.

Kprouku a1 moaBemBaHus HUJIHHAPOB.

Bce Tena 00nanaoT eAMHBIM PaBHBIM 00BEMOM.

Bec Ten paBHOroodséma:

MunnMansHEIN Bec Teqa, T: He MeHee 10.

MakcuManbHBIA Bec Tena, I: He 6oiaee 100.

13. HaOop TeJs paBHO# Macchl: He MeHee 1 mIT.

HabGop Tten paBHOM Macchl IpenHa3HA4yeH JUIsi NpOBEeNeHHUs JabopaTOpHBIX pPaboOT mpu
O3HAKOMJIEHUH C MOHSTUEM IIJIOTHOCTH BELIECTBA, U3MEPEHUHU 00bEMA TeJla U €70 MACCHI.
KommiekTHOCTB:

HuimHap amOMUHUEBBINA: HE MeHee | mT.

umuuap cranpHOR: HE MeHee | mT.

[nmuuap naTyHHBIN: HEe MeHee | mT.

Kprouku a1 moasemBaHus HUJIMHAPOB.

Bce tena o6nagaroT equHON paBHOIM MacCCOM.

Pa3mMepsl Ten paBHOI MaccChl:

Huamerp, mm:He MeHee 10,1e 6omee 100.

Bricota, MMm: He Mmenee 20,He 6onee 100.

14. Ilpudop «Cocyabl coodmawmmecs»: He MmeHee 1 mr.

[Tpubop mnpeaHasHayeH A AEMOHCTPALMU OJWHAKOBOI'O YPOBHS OJHOPOIAHOM KHIKOCTH
B COOOINAONIMXCS MEXIY CO00M cocynax pazHou (hopMBl.

[Mpubop mpencraBmsier coboii HabOp HW3 HE MeHee 3 BEPTUKAIBLHO OPHUEHTHPOBAHHBIX
MPO3pavYHBIX TPYOOK (COCYIOB) OTAMYAIOMIEHCS APYr OT Jpyra (OpMbl, COSTMHEHHBIX MEXIY
co00l, CMOHTHPOBAHHBIX Ha 00IIEM OCHOBAHHH (KOJUIEKTOPE) C TOJICTABKOM.



15. Kommuiekrt «TpyOka HeloToHa»: He MeHee 1 miT.

[Ipubop npenHazHaueH g AEMOHCTpPAllMM MAaJeHHs] OTJIIMYHBIX JPYyr OT Jpyra MO Macce
U pasMepy Tell B Pa3peKeHHOM BO3/YXe€.

[Tpubop npencrapiser co0oi MPO3pavHYI0 MUIHHAPUYECKYIO TPYOKY, 3aKPBITYIO C ABYX CTOPOH
poOkamu, B OJJHOM M3 KOTOPHIX BMOHTHPOBAH KpaH U1 OTKauku Bo3ayxa. Ha kpaH HazeBaetcs
TOJICTOCTEHHBIA PE3MHOBBIN UIAHT OT BAKYYMHOI'O HAaCOCA.

KomnuecTtBo Ten, HaXoAsIIUXCS BHYTPU TPYOKH, OTIMYHBIX JPYT OT Jpyra Mo Macce U pa3Mepy:
HE MeHee 2 MITYK.

KommiekTHOCTB:

TpyOka: He meHee 1 .

Jnuna TpyOku, cMm: He MeHee 80, He 6onee 150.

Hunmnens B TpyOKe.

banouka co cma3koii: He MeHee | wT.

16. Kommiekr «lap IMackans»: He menee 1 mr.

[Map Ilackans mnpegHa3HadeH JUId JAEMOHCTpalMM pPaBHOMEPHOM Iiepefadyu JaBJICHUS,
MIPOU3BOAMMOrO Ha >KHMJAKOCTb, Ia3 B 3aKpbITOM COCYZAE, a TAaKXKe IOJbeMa KXUIKOCTH 3a
MTOPIIHEM I10J] BIMSHHUEM aTMOC(HEPHOro 1aBJICHUS.

KomMmmnekTHoCTh:

[TnactmaccoBblii cocya (HMIMHIP) C HOPUIHEM: HE MeHee | mT.

JlnvHa nuimHApa: He MeHee 22 CM.

Mertaummyecknuii map ¢ OTBEpCTUAMU:HE MeHee | mT.

Jnametp mapa: He MeHee 8 cM.

[Tpubop mnpexncraBiasieT co0OM IIACTMACCOBBIN COCYJ] C MOPIIHEM M MOJBIA IIap, Mo Bcel
cepruyecKkoil MOBEpXHOCTH KOTOPOTO UMEIOTCSI OTBEPCTUSl oquHaKoBoro nuamerpa (1 mm). ap
IJIOTHO Haca)kKMBaeTcs Ha MaTpy0oK cocy/ia ¢ TMOPIIHEM.

17. Kommuiekr «Illap ¢ kosbuom»: He MeHee 1 mr.

[Mlap ¢ KoOIBLOM IpeAHA3HAYeH Ui JEMOHCTPALlMM PpACIIMPEHHs] TBEPAOrO Tena IpHU
HarpeBaHuu.

[Tpubop cocTouT U3 MWTaTHBA, METAJUINYECKOr 0 KOJIblIa ¢ My(TOH U 1m1apa ¢ 1ernouykoil. Bepxusis
4acTh CTEPXHS IUTAaTHBA M30THYTa, U HAa HEW 3aKkperieHa Lienouka ¢ mapoM. Mydra konbua
HaJleTa Ha CTEPXKEHb IITATHBA U UMEET BO3MOXKHOCTb PETYJIHMPOBKH ITOJIOKEHUS IO CTEPKHIO.
Han xonbliom Ha cTep)kHe MITaTMBA MOABELIEH Ha Lienouyke map. Pasmepsl konbla U mapa
noo0paHbl Tak, 4TO MPHU NEPEMEIEHUH KOJblla BBEPX LIap CBOOOAHO MPOXOAMUT Uepe3 HEro,
€CJI X TeMIlepaTypbl paBHbL. IIpu HarpeBaHuu mapa 10 TEeMIEpaTyphl, KOTOPas IPEBBIIIAET
Temiieparypy koibua Ha 80 °C, map 3acTpeBaeT B KOJbIE U JICPKUTCA HA HEM 110 BBIPABHUBAHMUS
TEeMIIEepaTyphl.

Jnametp mapa, MM: He MeHee2S5.

Jnmuna nenouku, Mm: He MeHee 80.

18. KoMIuieKT HMIIMHAPOB CBHHIOBBIX CO CTPYIOM: He MeHee 1 miT.

W3nenue mnpenHa3HaueHO [y JAEMOHCTPAlMM B3aUMHOIO MOJIEKYJISIPHOTO  CLEIJICHHS,
BO3HUKAIOILETO IIPU CONPUKOCHOBEHUH ABYX TBEPIBIX TEIL

KoMriekTHOCTB:

[unusap: He MeHee2 wIT.

Marepuan LUIMHAPA: CBUHELL.



Kprouku 11 noaBeIMBaHUs: HaJU4KeE.

Matepuan KprO4KOB J1Jis TOABCIINBAHUS: CTAIIb.

Hamnpasnstomas TpyOka.

Hox (cTpyr) st 3a4MCTKY TOPLOB CBUHIIOBBIX YacTel LUIMHAPOB: HE MeHee | mT.
19. Ilpu6op Jlenua: ne menee 1 mr.

[Tpubop npenHasHaveH I JEMOHCTPAIIMU B3aMMO/ICH CTBHSI MHIYKIIMOHHOT'O TOKA ¢ MAarHUTOM
MIPU U3y4CHHUH DJICKTPOMArHUTHON WHYKITUH.

KommiekTHOCTB:

Konbuo amomunueBoe: He MeHee 1 mT.

Koub1io ¢ npopesbto: He MeHee 1 mT.

OcHoBaHue:He MeHee | mT.

Croiika: He MeHee | mT.

[lepexnaauna s KpenjaeHus Kojel: He MmeHee 1 mrT.

Dcku3 mpudopa AJis TyUIero BOCHPUsITHS:

20. Maraut 1yroo0pa3Hbiii JeMOHCTPALIMOHHBIN: He MeHee 1 T,

[IpenHasHaueH A HMCHOJB30OBAHUS MPU M3YYEHHH MArHUTHOIO TOJISI M 3JIEKTPOMarHUTHOU
WHIYKIUU.

®opma MarHuTa: 1yrooopasHas.

Tun maruuTa: HAaMarHM4EHHBIA OPYCOK NPSIMOJIMHENHON (HOPMBI.

KosinuecTBo IBETOB Maruura: He MeHee 2.

O6o03HaueHne MO0 COB MarHuTa.

21. KoMIieKT MATHUTOB 0JI0COBOM IeMOHCTPALIMOHHBIN: He MeHee 1 mT.

MarsHuTel  MOJOCOBBIE  JEMOHCTPALIMOHHBIE  MpEAHA3HAY€Hbl Ui MCIOJb30BaHUS
B JIEMOHCTPALIMOHHBIX OMbITAX ISl MOJIYYEHUS] MATHUTHBIX CIEKTPOB, KAUECTBEHHOI O U3y4EHUs
CBOMCTB MarHura, JBUXKEHUS MPOBOJHMKA C TOKOM B MAarHUTHOM IIOJI€ M OIBITOB
I10 3JIEKTPOMarHUTHOW MHYKLHH.

KomrmuiekTHOCTD!

Marsut: He MeHee 2 WT.

MarauTtel W3rOTOBJICHBI W3 (peppoMarHUTHOro BemiecTBa. [10MIOBHHBI MarHuTa 00O3HAYEHBI
KPaCHOW U CHHEW TePMOYCaJOYHON IIEHKOM.

Ha3znauenue: neMmoHCTpanysi CBOMCTB MOCTOSHHBIX MArHUTOB.

22. CTpe/iIKH MarHUTHbIE HA IITATHBAX: He MeHee 1 T,

Crpenku MarHuTHblE Ha IITaTUBAX MpEAHA3HAYEHBI MJs JEMOHCTPALlMU B3aHMMOJCHCTBUS
MOJIFOCOB MAarHMUTOB, OPUEHTALIMM MAarHuTa B MarHUTHOM Tojie 3eMJIM M TPOYMX ONBITOB IO



MarHeTu3My
1 DJIEKTPOMArHETU3MY.

KommiekTHOCTB:

MarsuTHbIEC CTPEJIKH: HE MEHee 2 IIIT.

CTOMKM MJIaCTMACCOBBIE C UTJION: 2 IIT.

[ToncTaBku: HE MeHee 2 IT.

Crpenka mpencraBiasieT coOOW HaMarHMYEHHYIO TMOJOCKY M3 CTajld C 3allpecCOBAHHBIM
JATYHHBIM THE3/IOM JIJIs YCTAHOBKHM Ha UTJTY IJIACTMAaCCOBOW CTOMKHU.

23. HaGop 1eMOHCTPALMOHHBIN «DJIEKTPOCTATHKA»: He MeHee 1 mmiT.

HaGop npenna3nayen st mpoBeaeHus 1a00paTOPHBIX OMBITOB MO YJIEKTPOCTATHKE.
KommiekTHOCTB:

DNEKTPOCKOIbI: HE MEHEe 2 IIT.

CynTaH 371€KTpOCTATUUECKUI: HE MEHee2 IIT.

[Tanouka ctexnsiHHAsA: HE MeHee | miT.

[Tanouka >00oHUTOBAas: HE MeHee | 1miT.

[ITaTUBBI M30MMPYIOMIKE: HE MEHEe 2 IIT.

24. MammHa JiekTpodopHasi: He MeHee 1 mIT.

Mammwuna snexkTpodopHas mpeaHa3HaueHa IS MOTYYEHUS DJIEKTPUUECKOTro 3apsia U MOTydeHus
HCKPOBOTO pa3psijia Mpu MOCTAHOBKE JEMOHCTPAIMOHHBIX OMBITOB IO AJIEKTPOCTATHKE.
KommiekTHOCTb:

MaiuuHa ss1ekTpodopHas: He MeHee 1 miT.

Pyuka npuBonHas - 1 wr.

Dcku3 mpudopa ISt TyUIIero BOCIPHSITHS:

25. KomIuieKkT npoBoa0B: He MeHee 1 mT.

HabGop coemuHUTENbHBIX TPOBOJAOB MIICH(OBBIX TNpEIHA3HAYCH JJIS  HCIIOJb30BAHUS
Ha JIa0OPAaTOPHBIX padoTaxX M MPAKTHUYCCKUX 3aHATHSAX IPH COCTABIICHHHM DJICKTPHUCCKHX
cxeM.IIpoBoia MHOTOXKHIIbHBIE, CEYCHHMEM He MeHee | He Oojnee 1,5 MM B NpOYHOM, THOKOM
3o, KoHIeI 1IpoBOAOB  OQOpMIICHBI IITEKEpaMH, OOCCHCUMBAIOIIMMH COCTHMHCHHEC
THE3JIOM.

KoMmieKTHOCTE:

[IpoBox nnuuoit 100 Mm: HE MeHee 8 IT.



[TpoBoxa nimnoi 250 MM: He MeHee 4 TIT.
[IpoBox nimuoM 500 MM: HEe MeHee4 T.

Ilndposas JadopaTopus 1S MKOJLHUKOB:

JAmnana3oH naTt4yukKa cuJbl ToKa:> -5 u <5 Amnep.

JAuana3on aarunka adcoawTHoro aasaenusi:> 0 u < 500 Kunonackans (3nauenue napamempa
HUMICHEU 2paHuybl OUANA30HA He NOONeHCUM USMEHEHUIo, C NOJHbIM NOKPbIMueM 6epxHell
2panuybl OUANA30Ha).

JlnanaszoH 1aT4MKa aKceJaepoMerp, g:+/- 8(c nonvim nokpeimuem ouanazona).

Juana3oH qaT4uKa MarHuTHOro noJsi, MTua:> -80 u < 80(c noanvim nokpvimuem ouanasoua).
JlMana3oH qaTynka HanpsiKeHus ;> -5 u < SBoibT(c noaHvim nokpvimuem ouanazona).
JAuana3on paryuka temmepatyp: > -20 u < 120 I'panyc Lenscusi(c noanvim noxpwvimuem
oUanasona).

JAucTaHMOHHBIN cOOp HaHHBIX: [a.

JonoHuTeIbHBIE MaTepuaibl B KomiuiekTe: USBAnanrepBluetooth 4.1 LowEnergy, USB
ocumpiorpad, Buneopomuku,3apsaHoe ycrpoiictBo ¢ kabemem miniUSB, KabGens USB
coeAMHUTENbHBIN, KOHCTpYKTOp 11 poBeaeHus SKcriepuMeHToB, IIporpaMmmHoe obecneuenue,
PykoBoncTBo 110 3kcmutyaTanuu, CripaBOYHO-METOIMYECKHUE MaTEpHalibl, Y TaKOBKA.

Hanuume pyccKoOSI3bIYHOTO caiiTa moaaep:kxu:/Jla.

IIpeamerHast o0s1acTh: Pu3nKa.

Tun paryuka: becnpoBonHoil MynbTHAATYMK, JlaTyuk aOCoMOTHOrO JaBieHus, JlaTyuk
TeMIepaTypbl HUcciaenyeMoi cpeapl, JlaTyuk MarHuTHOro Tmoiisi, JlaT4yumk AIEKTPUUECKOro
HanpspKeHus, JlaTuuk cuibl Toka, JlaTuuk akcenepoMmeTp.

Tun nucnonnenusi: [lopratuBHas.

Tun nmosb3oBarenasi: OOyvaronmiics.
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