roCyIapCTBEeHHOE OroKeTHOE 001Ie00pa3oBarenbHoe yupexkaeaue Camapckon
obnacTu cpenHsisa oomeoopa3oBaTenbHas mkoja Ne 1 ropona [ToxBUCTHEBO
ropojickoro okpyra [ToxBuctaeBo Camapckoid obmacTu

IIposepeno YTBepKIAEHO
3am. gupekropa o YBP npukazoMm Nel79 - O]
Cemenona T.K. oT «16 » urons 2025r.
(moamuch)
«l1»urong 2023r. HupekTop I"aiinanoBa B.P.
(moamnucs) (®HO)
PABOYAS ITPOT'PAMMA

(¢ ucrmoJIb30BaHHEM 000PYA0BAHUS LIEHTPA €CTECTBEHHO-HAYYHOU U

TouKa Y pocTa TeXHOJI0rHYecKkoii HanpaseHHocTel «Touka pocra»)

[Ipeamer (kypc) DU3UKA

Kiace 7-9

OO0111e€ KOTMYECTBO YACOB 0 yueOHOMY 1uiany: 238 u

B 7-8 kmaccax - 68 yacoB (1o 2 4 B Hezeno); B 9 kinacce — 102 gaca (mo 3 4 B

HEJICITIO)

CocraBnena B coorBercTBUM ¢ denepanbHoii padoueit nporpammoit no @PU3MKE.
(HamMeHOBaHUE MpeaMETA)

Y4eOHUKH:
e [leppimkun U. M., VBanoB A. U. ®usuka. 7 xnacc. ba3oBblii ypoBEHb. -
M.:«IIpocBemienuey, 2023.
e [lepsimkun .M., BanoB A. 1. ®u3uka. 8 xnacc.—M.: «IIpocsemenue», 2024.

e [lepeimkun .M., I'ytauk E.M., BanoB A.1. IletpoBa M.A. ®usuka. 9 knacc.—
M.: «IIpocBemienue», 2023.

Paccmotpena Ha 3aceqanun MO eCTECTBEHHO-MAaTEMaTHYECKOTO [IUKIIA
(Ha3BaHUE METOINYECKOTO OObEAMHEHUS)
IIpotokon Ne 6 ot « 10 tons  » 2025r.

PykoBogurens MO l'oroxnna U.H.
(moamuce) (®HO)

C=RU, O=IBOY COLUI N° 1

ropoaa lNoxsnctHeBo,

CN=lanHaHoBa Bacunsa

PadoratoBHa,

E=svu_school 1@63edu.ru
l’ ‘\ 0084f690499369a3c7
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HHOACHUTEJBHASA 3AIIMCKA

[IporpamMma no ¢usrke Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsI COCTaBJICHA
Ha OCHOBE TOJIOKEHUU M TpeOOBaHUI K pe3yJsibTaTaM OCBOEHHUS Ha 0a30BOM YpPOBHE
OCHOBHOM 00pa3oBaTeilbHOM mporpammsbl, npeactaBieHHbIX B PI'OC 00O, a takxe ¢
yuéToM deaepanbHoil pabodeit mporpaMmbl BociuTanus U KoHIenmn npemnojaBanus
y4ueOHoro npeamera « Du3nKa.

Copepxanue mporpaMMmbl TO0 (QHU3UKE HaMpaBlIeHO Ha (QOpPMHUpPOBaAHHUE
€CTECTBEHHOHAYYHON I'PaMOTHOCTH OOYYaIOIIUXCS U OpTraHU3alMI0 U3yuyeHUs (HU3UKU
Ha JESITEeNbHOCTHON OcHOBe. B mporpamme 1o ¢u3nke y4uTHIBAIOTCS BO3MOKHOCTHU
yueOHOro mpeamera B peanuzanuu TpedoBanuidi ®I'OC OOO k mniIaHUpPyEMBbIM
JUYHOCTHBIM U METANpeIMETHBIM pe3yJibTaTaM O0yuYeHUs, a TaKkKe MEXKIpPeIMETHbIC
CBSI3U ECTECTBEHHOHAYUYHBIX YYE€OHBIX MPEAMETOB HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs.

[Iporpamma mno ¢u3MKe yCTaHABIMBAET pacipeiesieHne yueOHOro Marepuana mo
rogaM oOydeHus (MO Kjaccam), NpeajaraerT NPUMEPHYI0 IOCIEI0BATENbHOCTh
M3Y4YEHUsl TEM, OCHOBAHHYIO HA JIOTUKE Pa3BUTHUS MPEAMETHOIO COAECPKAHUA U YUETE
BO3PAaCTHBIX OCOOEHHOCTEN 00yYarOXCS.

[Iporpamma no ¢usuke pazpadboTaHa ¢ LEIbI0 OKa3aHUsI METOINYECKON TTOMOIIU
YUYUTENIO B CO3JJaHUU paboueil MporpaMMBbl 0 Y4EOHOMY MPEIMETY.

®uznka SBISETCA CUCTEMOOOPA3yIOIUM ISl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEAMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB U SIBICHHIM,
U3y4aeMbIX XUMHUEH, Ouosioruei, acTpoHoMuel u ¢usnueckoil reorpaduend, BHOCUT
BKJIaJl B ECTECTBEHHOHAYUYHYIO KApTUHY MHpaA, NPEIOCTaBIsET Haubojee SCHbIC
oOpa3lbl MPUMEHEHHsS] HAy4YHOI'O0 METOJla MO3HAaHUS, TO €CTh Crocoda MOIy4YeHUus
JOCTOBEPHBIX 3HAHUN O MUDE.

Onmna w3 TUIAaBHBIX 3ada4 (DU3WYECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHMsl COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOH TI'PAaMOTHOCTH M
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenue pusuku Ha 6A30BOM YpPOBHE MPEANOJAraeT OBJAJEHUE CIEAYIOIMMU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YyIOIIMMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e HHTEPIPETUPOBATH JAHHBIE M MCIIOJIB30BAaTh HAYUYHBIE JOKA3aTEIbCTBA
JUTSI TIOJTyY€HUS BHIBOJIOB.

[lenn wu3ydeHuss ¢GU3MKA HAa YPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
onpeneneHsl B Konmenmuu mnpenogaBanus ydeOHoro mpeamera «Dusmka» B
oOpasoBarenbHbIX opranuzanusx Poccuiickoit denepaiuu, pearn3yonuXx OCHOBHbBIE
oOieoOpazoBareNbHble  MPOTpaMMbl,  yTBepkAEHHOW  pemienueMm  Koseruun
MunuctepcTBa npocernienus Poccuiickoit denepannu (mpotokost ot 3 nexadbps 2019
r. No [TK4BH).



Heau uzyyenus: (pu3suMKu:

npuoOpeTeHre MHTepeca M CTpeMJIeHUs OO0ydalolluXcsi K HaydHOMY
W3YYEHUIO MNPUPOJBI, PA3BUTUE UX HHTEIUIEKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE TMPEJCTABICHUNA O HAYYHOM METOJIe IMO3HAHMS U (OPMHUpPOBAHUE
UCCIIEN0BATEIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHupOBaHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3y4YCHHS OCHOB
CTPOCHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUE TPEACTABICHUH O poiu GU3NKKA 7 Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHU;

pa3BUTHE IpEACTaBICHUM 0 BO3MOKHBIX cdepax Oymyiei
Mpo(eCCUOHATEHON ACATENBHOCTH, CBSI3aHHOM C (DU3WKOHM, MOATOTOBKA K
JajabHEenIleMy 00OyUYeHHIO B 3TOM HalpaBJICHUU.

JlocTikeHre ITUX 1eJIeH MporpamMMBbl 1o (PU3KMKEe Ha YPOBHE OCHOBHOT'O OOIIETrO
o0pa3zoBaHUs 00ECIICUNBACTCS PEIICHUEM CIEAYIOIINX 3a4aY:

npuoOpeTeHNe 3HAaHUM O TUCKPETHOM CTPOEHHM BEILECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
MPUOOPETECHUE YMEHUM OMUCHIBATH U OOBACHATH (PUBMYECKUE SIBICHUS C
UCII0JIb30BAaHUEM IIOJIyYCHHBIX 3HAHUI;

OCBOGHHME  METOJOB  pEIIEHUs NPOCTEHIIMX  pPACUETHBIX  3a1ad  C
HCIIOJIb30BaHUEM (du3nuecKux MOJIeJIEH, TBOPYECKUX u
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE yMEHHWI HaOII0AaTh NPHUPOAHBIEC SBJICHHS W BBINOJHATH OIBITHI,
nabopatopHble  pabOTBl W OKCIEPUMEHTAJIbHBIE  HCCIEAOBAHUA  C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX IPUOOPOB;

OCBOEGHHME MPUEMOB palbOThl ¢ HHPOpMALMEN (QUINYECKOrO CcoaepKaHus,
BKJIIOYasi MH(OpPMAIMIO O COBPEMEHHBIX JOCTMXKEHUAX (DU3MKH, aHAIU3 U
KPUTHUYECKOE OLIEHUBaHUE UH(POpMALHH;

3HaKOMCTBO cO c(epamu NMpoQecCHOHANBHON AEATEIbHOCTH, CBSI3AHHBIMH C
(U3MKON, U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAHHBIMHU Ha JOCTH)KCHUSAX
(u3HUECcKOl HayKH.

Ha wu3ydenne ¢usuku (0a30BbId YpOBEHb) HAa YpPOBHE OCHOBHOI'O OOUIETro

oOpazoBanusi oTBoauTcsa 238 vacoB: B 7 kjacce — 68 gacoB (2 4aca B Henemno), B 8
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B Henemro).

[Ipemyaraembiii B mporpaMme 1Mo (QU3MKe MepedeHb Ta00OpaTOpHBIX PabOT U
OTBITOB HOCHUT PEKOMEHIATEIbHBIA XapaKTep, YUYHUTENb JeNaeT BHIOOP MPOBEICHUS
7a00paTOpHBIX PpabOT W OMNBITOB C YYETOM WHIAWBUIYAIbHBIX OCOOCHHOCTEH
0o0ydJarommxcsi, CIHMCKa JKCIIEPUMEHTAIBHBIX 33JlaHul, TpeajiaracMbIX B paMKax
OCHOBHOT'O TOCYJIapPCTBEHHOTO dK3aMeHa 10 (pr3uKe.



TOHKA \‘POCYA
‘ v
UeHTp O6pa3OBaHMFI ecteCTBeHHOHay4YHOU HanpaBneHHOCTU

«Touka pocTa» co3aH ¢ UENbIO Pa3BUTHs Y 00yYarOUIMXCsl €CTECTBEHHOHAYYHOM,
MaTeMaTU4YecKor, MH()OPMAITMOHHOM TPaMOTHOCTH, POPMUPOBAHUS KPUTHUECKOTO
Y KPEaTUBHOT'O MBIIUICHUS, COBEPLICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOM
HAIpPaBIEHHOCTH, a TAKXKe JJISl MPAKTUYECKOU OTPabOTKH yueOHOro MaTepuaia 1o
ydueOHOMY TipeameTy «Dusnkay.

[Ipennaraemass mporpaMma  CIOCOOCTBYET pa3BUTHIO Yy  yYaIlUXCS
CaMOCTOSITEIFHOTO MBILIUICHUSA, (OPMHUPYET y HHUX YMEHHUS CaMOCTOSITEIBHO
npuoOpeTaTh M INPUMEHATHh IOJYYEHHbIE 3HAaHUS Ha npakTuke. Pa3zButune u
¢dbopMHpOBaHKE BHIICYKAa3aHHBIX YMEHUIN BO3MOKHO OJlarofaps CTUMYJIHUPOBAHUIO
Hay4HO -II03HABATEIIBHOTO UHTEPECA BO BPEMSI 3aHITHUM.

CoBpeMEeHHbIE AKCIIEPUMEHTAJbHBIE HCCIENOBaHUS TIO0 (UBHKE YKe
HEBO3MOXKHO TIPEACTaBUTh 0€3 MCIOJIb30BaHUSl aHAJOTOBBIX M IU(POBBIX
U3MEpUTENBbHBIX NpuoopoB. B denepanbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM
cragpapre (®I'OC) mnpommcaHo, 4YTO OJHUM U3 YHUBEPCAJIBHBIX Y4E€OHBIX
nevcteuii (YY), npuoOperaembix ydYallUMHCS, JOJKHO CTaTh YMEHUE
«IPOBEJEHUS OIBITOB, IPOCTBIX 3KCIEPUMEHTAIBHBIX MCCIECIOBAHUMN, MPAMBIX U
KOCBEHHBIX HW3MEPEHHUHA C MCIOJb30BAHUEM AHAJOTOBBIX M  HU(PPOBBIX
U3MEPUTETBHBIX TPUOOPOBY.

Hudposeie naboparopuu 10 (U3MKE TMPEACTABICHBl JaTYUKAMM IS
U3MEPEHUS M PETUCTPAIlMU Pa3JIMYHBIX TapaMeTpoB, HHTepdelicamu cOopa
JAHHBIX U MPOrpaMMHBIM o0ecreueHueM, BU3YJIM3UPYIOLUM
DKCIIEPUMEHTAJIbHbIE JIaHHbIE Ha OJKpaHe. [Ipu 3TOM SKcHepuMEHT OcTaércs
TPaJAMLIMOHHO HATYpPHBIM, HO IIOJIyYEHHBIE OKCIIEPUMEHTAJbHBIE JAHHBIC
00pabaThIBAIOTCS M BBIBOJSTCS HAa JKpaH B peabHOM MaciiTade BPEeMEHU U B
panmoHaibHON Tpaduyeckoi GopMe, B BHJIC YHMCICHHBIX 3HAYEHUH, TUArpaMM,
rpa¢ukoB 1 Tabaul. OCHOBHOE BHUMAHUE YYalllUXCsl IPU 3TOM KOHLEHTPUPYETCS
He Ha cOOpKe U HaCTPOMKE 3KCIEPUMEHTAIbHON YCTaHOBKH, a Ha MPOEKTUPOBAHUU
pa3IMYHBIX BApPHUAHTOB INPOBEJICHUS HKCIIEPUMEHTA, HAKOIUIEHWU [aHHBIX, HUX
aHaJlu3e W UHTEpIpeTauuu, (OPMYJIUPOBKE BBIBOJAOB. OKCIEPUMEHT Kak
UCCJIEIOBATENbCKUI MeToa OOy4YeHHUs YBEIWYMBAET I103HABATENbHBIA HHTEpPEC
ydJammxcsi K  CaMOCTOSITENIbBHOW,  TBOPYECKOM  JEATEIbHOCTH.  BaxkHO
chopMHpPOBATh Y 00YUYaIOIIUXCS HABBIKM CAMOCTOSITENLHOM padOThl ¢ HU(PPOBBIMU
JaTYMKAMU, TPOBEICHUS U3MEPEHUIN (PU3NYECKUX BEJIMYMH U UX 00pabOTKHU.

[upoxuii crieKTp HUPPOBBIX TaTYUKOB MMO3BOJISET yUAIIUMCS 3HAKOMUTHCS C

napaMeTrpamMu (PU3NIECKOro SKCIIEPUMEHTA HE TOJHKO Ha Ka4eCTBEHHOM, HO M Ha
KOJIM4eCcTBEHHOM YypoBHe. C momompo 1udpoBoil  1adOpaTopud  MOKHO
MPOBOJUTE JUIUTEILHBIN SKCIEPUMEHT JaK€ B OTCYTCTBHUHU IKCIIEPUMEHTATOPA.
[Ipu sTOM uH3MepsieMble NaHHBIE U PE3YyJbTAaThl WX 00pPaOOTKH OTOOpaKarOTCS
HETIOCPEICTBEHHO HA DKpaHEe KOMIThIOTEpa.

B cocraB nientpa «Touka pocta» 1o pusuke BXoaat 6azoBas (00s3aTenpHas)
4acTh U JOMOJHUTEIbHOE 000pYyI0BaHHE.



bazoBast wacTh cocTouT u3 UUQGPOBBIX JAaTYUKOB U KOMIUIEKTOB
CONYTCTBYIOIIMX 3JIEMEHTOB JUIsI OIBITOB II0 MEXAHWKE, MOJIEKYJISIPHOU
(u3uKe, FNEKTPOIUHAMUKE U ONTHKE.
ba3oBblii kommiekT oOopymoBaHusi IieHTpa «Touka poctay 1o (pusmke
IIPEICTABIICH CIEAYIOINUMH JaTYNKAMH:
-J[aTynk aOCOFOTHOTO AABJICHUA.
-JlaTuuK TPOM3BOAUT M3MEpEHMsI aOCOJIIOTHOTO AaBiieHUsA. UyBCTBUTEIbHBIN
AJIEMEHT JaTydhKa BBIIOJIHEH Ha 0a3e MOHOJUTHOIO  KPEMHHEBOIO
bE30PE3UCTOPA € BHEAPEHHOW TEH30PE3UCTUBHOW CTPYKTYpPOM, KOTOpas
MO3BOJIAET UCKIIOYUTH BO3MOKHBIE MTOTPEIIHOCTH U JJOCTUTHYTh HEOOXOIUMOMN
TOYHOCTH U3MEpEeHMA. B KOMIIIEKT naTunka aOCOIIOTHOTO JABIICHUS BXOAMT
ruOkKass repMeThyHas TpyOKa [ NOAKIIOYEHMsS IUTylepa JaTyuka K
nabopaTopHOMYy 000PYI0OBaHUIO.
-JlaTyuk mosiokeHus (MarHuTHBIN) JlaT4uK H3MepsieT BPEMEHHBIE OTPE3KH
MEXJy MOMEHTaMH NPOXOXKACHUA OOBEKTa pAIOM C OECKOHTAKTHBIMU
NETEKTOpaMH. beCKOHTAKTHBIE IETEKTOPBI ABJISIOTCS BBIHOCHBIMUA M KPEIATCS
Ha METAUIMYECKOW WJIM MarHuTHOM moBepxHOCTH. KommuecTtBo ocei
M3MEPEHN AATUYMKA MOJIOKEHUS PABHO 3, AUANIA30H U3MEPEHUH 10 KAXKIOMU U3
oceit X, Y u Z cocrasnsiet ot 0 10 360 rpaz.
KOMIIIEKT COMyTCTBYIOIINX 3JIEMEHTOB JJIs1 DKCIIEPUMEHTOB 10 MEXAHHUKE:
-KOMIUIEKT COIMyTCTBYIOIIMX 3JIEMEHTOB JUIS OKCIIEPUMEHTOB 110 MOJIEKYJIAPHOU
(duznke
-KOMIUTEKT COMyTCTBYIOIIMX 2JIEMEHTOB JIs1
JKCIIEPUMEHTOB 110 MIEKTPOAUHAMHUKE
-KOMIUTEKT COMyTCTBYIOIIMX 3JIEMEHTOB JIJIS1 DKCIIEPUMEHTOB IO ONTHUKE
-JlaT4nK TOKA, MAarHUTHOTO TIOJIS, TEMIIEPATYPHI.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponbl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. Puznyeckue
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOLY.
EcTecTBeHHOHayuyHBIH METOJ| MO3HAHWA: HAOJIIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HabOmogaeMoro ApiieHus. Onurcanne (pU3NIECKUX SIBICHUN C TIOMOIIBIO MOJEIIEH.

Hemoncmpayuu. (c ncnonb3oBaHnem UMPpPOBOro 1 aHanoroBoro
obopynoBaHua LeHTpa «To4Yka pocTa»)

1. MexaHuveckue, TEIUIOBBIC, DJJIEKTPUUYECKHE, MAarHUTHBIC, CBETOBBIC
SIBJICHHUSI.
2. Dusuyeckue MpUOOPHI M MPOIEIypa MPSIMBIX U3MEPECHUA aHAJIOTOBBIM H
1U(POBBIM NPUOOPOM.
Jlabopamophwvie pabomsi u onvimsi. (C CNONb30BaHVEM LUPPOBOro U1
aHanorosoro obopyaosaHuA UeHTpa « To4YKa pocTa»)

OrnpeneneHue 1eHbl ASJCHUS KAl U3MEPUTEIHHOTO TTpudopa.
N3mepeHne pacCcTOSHAMN.

N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO Tea.

OrnpeneneHue pa3MepoB MajbIX TEJl.

N3mepenne teMneparypbl Opyd MOMOIIHM KHUJIKOCTHOIO TEPMOMETpa H
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE TUIOTE3bl: JAIBHOCTH IMOJETA
mapuka, MyImeHHOr0 TOPU30HTAILHO, TeM OOJIbIlle, YeM OOJIbIIIEe BHICOTA

AN

ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBeIE€HUS 0 CTPOEHUM BelllecTBa.

Crtpoenue BemiecTBa: aTOMbl W MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBr>kenne yacTtul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
TeMriepatypoii. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHMS BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpuctamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX



arperaTHbIX COCTOAHHAX M UX ATOMHOMOJICKYJIAPHBIM CTPOCHUCM. OCOGCHHOCTI/I
arperaTHbIx COCTOSSHUN BO/JIBI.
Hemoncmpayuu. (c ncnosb3oBaHnem LUMOPOBOro U aHaN0roBoro
obopynoBaHua LieHTpa «To4YKa pocTa»)

1. HaGnroneHue OpOyHOBCKOTO JABUKECHHUS.
2. Habmonenue nuddysum.
3. HabGmonenue — siBmeHUi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTaJKMBAaHUEM YaCTHUII BEIIECTBA.
Jlabopamophwvie pabomsi u onvimsi. (C NCNONb30BaHUEM LUPPOBOTO U1
aHanorosoro ob6opyaoBaHuA UeHTpa « To4YKa pocTa»)

1. OmeHka JuUaMeTpa aroMa METOJAOM psoB (C  HUCIOJb30BaHUEM

dbotorpaduii).

2. OmnbITHI 10 HAOJIIOICHHUIO TETIOBOT'O PACIIMPEHHUS ra30B.

3. OmnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBuskeHUe U B3aUMOAECTBHE TeJl.

Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpelHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBUKEHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.

SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
W3MEHEHUSI CKOPOCTH JBHXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €IUHULIC
o0BnEMa BelecTna.

Cuila Kak XxapakTepucTuka B3aumozeicTBus Teil. Cuila ynpyrocTd M 3aKOH
['yka. M3mMepenune cuiibl C MOMOILIBIO AUHAMOMETpa. SIBJICHHE TIATOTEHUSI U CUJia
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomelcTByromas cui. Cuia TpeHUs.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

Jlemoncmpayuu. (c ncnonb3oBaHMem LMPPOBOro 1 aHaNoroBoro
obopynoBaHuA LeHTpa «ToYKa pocTar)

HabGnrogenne MexaHn4ecKoro JIBUKEHUS TeNa.

W3mepeHne cKOpOCTH NPSAMOJIMHENHOTO ABUKEHUS.
Habmonenue siBleHus HHEPLHH.

Hab6mronenmne n3MeHeHnust CKOPOCTH MPY B3aUMOJICUCTBUH TEJL.
CpaBHEHHE Macc MO B3aUMOJIEVCTBHUIO TEL.

CroxeHue CHJl, HaIllpaBJICHHBIX 110 OJTHOM MPSMOM.

I e



Jlabopamophwvie pabomsi u onvimsi. (C NCNONL30BAHWEM LUDPOBOrO U1
aHasnorosoro obopyaosaHuA LEeHTpa «TOYKa pocTa»)

1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHKEHHMSI (LIApUKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMJIS U TaK Jajiee).

2. OmpeneneHue CpeaHEN CKOPOCTH CKOJBKEHHS OpycKa WM [IapuKa 1o
HAKJIOHHOM ITIOCKOCTH.
Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

4. OmbITHI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTH pacTsbkeHus (Iedopmanun)
MPY>KUHBI OT MPUII0KEHHON CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECA TEJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. CriocoObl yMEHBIIICHUSI U YBETUYCHUS JlaBlieHusd. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, Temmeparypbl. llepenaua naBieHus
TBEPABIMU TEJAMHU, XKUAKOCTIMH W razamu. 3akoH [lackans. [IneBmaTnueckue
MalllUHbl. 3aBUCUMOCTb JABJICHUS >KUJIKOCTH OT TiyOuHBI. ['mapocratnueckuii
napajaokc. Coobraroniuecs: cocysl. [ MapaBnudeckue MeXaHu3MBbl.

Atmocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3aAylHON oOonouku 3emid. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJICHHs. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U3MepeHns aTMOChEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TeJO. BriTankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Hemoncmpayuu. (c ncnonb3oBaHMEM LMPPOBOro 1 aHaNoroBoro
obopypnoBaHMA LeHTpa «Touka pocTa»)

3aBUCUMOCTbH AABJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiatoiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBienune neicTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCHMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU

o vk w NP

TEJla U INIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOU KHUJIKOCTH.
8. YCIOBHE IUIaBaHUS TEJ: IUIABAHUE WM MOTPYKEHUE TEJI B 3aBUCUMOCTHU
OT COOTHOIIICHMS MJIOTHOCTEHN TEa U 5KUIKOCTH.
Jlabopamophwvie pabomwi u onvimol. (C NCNOAb30BAHNEM LUGPOBOTO U
aHanorosoro obopyaosaHua UeHTpa «ToYKa pocTa»)
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1. HccnenoBanue 3aBHCHMOCTH Beca Tela B BOJAE OT 00bEMa OTPYKEHHOH B
’)KMJIKOCTh YaCTH TeJia.

2. OnpeneneHue  BBITAJIKUBAIONICH  CWIbL, JEHUCTBYIONIEH Ha  TeJo,
MOrPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI, ICUCTBYIOIIEH HA TEJO
B KUJIKOCTH, OT MacChl Tea.

4. OmbITBI, JAEMOHCTPUPYIONIUME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpYKEHHOM B
JKMJIKOCTDb YaCTH TeJla U OT MJIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHWe apeoMeTpa UM KOHCTPYMPOBAHUE JIOJKM U
OIIpEelIEIIEHUE €€ TPYy30NO0ABEMHOCTH.

Pa3zgea S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOUTHOCTb.

[IpocTeie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuio
paBHOBecus pbluara. llpuMeHeHMe TmpaBWiIa paBHOBECHUs] phbluara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. [Ipocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckas dHeprusi. KuHeTmyeckas ¢ TOTCHIMAJIbHAs DSHEPTUsl.
IIpeBpalieHre 0HOTO BHUJIa MEXaHMYECKOM SHEPTUM B APYToi. 3aKOH COXpPAHEHUS
SHEPIrUU B MEXAHUKE.

Jlemoncmpayuu. (C NCNoNb30BaHWEM LMPPOBOro M aHaN0roBoro
obopynoBaHuA LeHTpa «ToYKa pocTa»)

1. IIpumepsl MPOCTHIX MEXaHU3MOB.
Jlabopamophvie pabomwi u onvimol. (C NCNONb30BaHUEM LIUGPOBOTO U
aHanorosoro obopyaosaHua UeHTpa « To4Ka pocTa»)

1. Omnpenenenrie pabOThl CUJIBI TPEHUS TIPU PAaBHOMEPHOM JIBUKEHUU Teja
10 TOPU30HTAIIBHON NTOBEPXHOCTH.

2. HccrnenoBanue yCclIOBUM PaBHOBECHS pblyara.

3. M3mepenue KII/] Hak1TOHHOM IJIOCKOCTH.

4. V3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKON dHEPTHH.
8 KIIACC

Pa3nea 6. TenioBbie IBJICHMS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMbIThl, MOATBEPKAAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU.

Mogenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUM BeIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsCHEHHE CBOMCTB T'a30B, KUAKOCTEH U



TBEPABIX TEJI HA OCHOBE IOJIOKEHUH MOJIEKYJIAPHO-KUHETUYECKOH TEOPHH.
CMaurBaHKe U KanWUIIPHBIE sIBIEHUS. TerioBoe paclimpeHue 1 ckaTue.

Temneparypa. CBsa3p TemMmeparypbl €O CKOPOCTBIO TEIJIOBOTO JIBHXKECHHS
yacTull. BHyTpeHHss sHeprus. CrnocoObl H3MEHEHHs BHYTPEHHEH SHepruu:
TerIonepeaadya " COBEPILECHHE paboThI. Bunbl TEIUIONEepENauH:
TEIJIONPOBOJAHOCTh, KOHBEKIMS, U3TyUYEHHUE.

KonuuecTBo TemnoTsl. YaenbHas TEIIOEMKOCTh BeHIECTBA. TemiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro OanaHca. IlmaBneHue u
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHass TEILIOTa IUIaBJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kunmenue. YnenpHas Tteriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOTro
JABJICHUS.

BrnaxnocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[TpuHiuner padotel TemoBbix aurareneil KIIJ temnmoBoro nBurarens.
TenoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHMs U MPEBPALLEHUSI SHEPTUHU B TEIJIOBBIX POLIECCAX.

Jlemoncmpayuu. (c ncnonb3oBaHMem LMPPOBOro 1 aHaNoroBoro
obopynoBaHuA LeHTpa «ToYKa pocTa»)

HaGmronenre OpoyHOBCKOTO ABUKEHUS.
HabGmonenune nuddysuu.
HabGmronenne ssBfieHni cMauMBaHUs M KaITWJIISIPHBIX SIBJICHUM.
HabGmroierre TemioBoro pacimpeHus Ted.
N3MeHeHne naBieHUs ra3a Mpyd U3MEHEHHH 00bEMa W HAarpeBaHUHU WU
OXJIAXKICHUH.
[IpaBuiia u3MepeHus TeMIepaTyphl.
Bubl Temonepenaum.
OxnaxIeHUe IPU COBEPIIICHUN PaOOTHI.
Harpeanue npu coBepiiieHH paboThl BHEITHUMU CHUJIaAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BELIECTB.

11. HaOmronenue KuneHus.

12. HaGnroieHue mocTosIHCTBA TeMITEpaTyphl MPHU TJIABJICHUH.

13. Moenn TemIOBBIX ABUTATEIICH.

Jlabopamophwvie pabomsi u onvimel. (C NCNONL30BaHUEM LUDPOBOTO U

aHanorosoro o6opyaosaHua LeHTpa «ToYKa pocTa»)
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1. OmbITHI 110 OOHAPYKEHUIO TEUCTBUS CHII MOJICKYJIIPHOTO TIPUTSHKCHHUS.
2. OnbITHI 0 BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIU caxapa.



3. OmpITHl TI0O HAONIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH H
TBEPABIX TEIL.

4. OmnpeneneHue TaBICHHS BO3AyXa B OAJTOHE IIIPULA.

OnbITel, AEMOHCTPUPYIONIME 3aBUCHUMOCTH [JIaBJICHUS BO3QyXa OT €ro
00BbEMa M HArPEeBAHUS WIIH OXJIAXKICHUS.

6. IIpoBepka rumnore3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.
7. HaOmionenue wu3MeHeHUs BHYTPEHHEW OHEpPruM Tejlna B pe3yibTaTe
TEeIIoNnepeayl U padoThl BHEITHUX CHJL.

8. HMccrnemoBanue sIBIEHUS TEIUIOOOMEHA MPU CMEUIMBAHUU XOJOIHOW H

ropsi4eu BOJBI.

9. OmnpeneneHrve  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOJAOW  MpH

TEIJI000MEHE C HArPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpenenieHne yIeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue mmporecca UCIapeHus..

12. OnpeiesieHue OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpenesieHne yIeIbHON TEIUIOTHI IUIABICHUS JbJA.

Pazges 7. JinekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3JEKTpUUYECKUX 3apsiaoB. BzaumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kynona (3aBUCMMOCTh  CHUJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX TEJT OT BEJTUYUHBI 3aPsJI0B U PACCTOSHUS MEXKAY TEJIaMH).

OnekTpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpuueckoro nods. [IpuHuun
CYTEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuyuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOoBOOHMKM W JOUAINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
M CTOYHMKM TOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUECKOrOo TOKa (TEIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onekrpuyeckass unenb. Cwia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBIICHUE BEIIECTBA. 3aKOH Oma
o ydactka uend. [locnegoBarenbHOE W mapajliellbHOE — COCIMHEHUE
ITPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHua.
DJIEKTPUYECKHE LIETH U TTOTPEOUTENH IEKTPUUECKON Heprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAENCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1ojie 3€MJIM U €r0 3HAUYCHUE JIJISl )KU3HU Ha 3eMIle.
OnbiT  Opcrena. MarHuTHoe TOJ€ JJEKTpUYecKoro Toka. [Ipumenenue



AJIEKTPOMArHUTOB B TEXHHKE. J[€MICTBME MATHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DNEeKTpOoJBUTaTellb MOCTOSTHHOTO ToKa. VICmoyib30BaHHME 3IEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapajies. SIBieHNE dIEKTPOMArHuTHON MHAYKIMU. [IpaBuio JleHna.
DJIEKTpOreHeparTop. Croco0OsbI MOTy4YECHUS AIEKTPUYECKOU SHEPIUHU.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu. (c nCnosb3oBaHnem LUMOPOBOro U aHaN0roBoro

obopynoBaHua LieHTpa «To4YKa pocTa»)
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25.

DJeKTpu3anus Tell.

JIBa poJia 2JIEKTPUYECKUX 3apsAI0B U B3aMMOJICHCTBHE 3apsKEHHBIX TEIl.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.

DneKkTpocTaTU4ecKast MHIYKIUS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

[IpOBOJTHUKH U TUIIEKTPUKH.

MonenupoBaHUE CUIIOBBIX IMHUM AJIEKTPHUUECKOTO MOJIS.

M cTOYHMKM OCTOSITHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUKOCTH.

. ['a30BbIi pa3ps.

. U3mepenne cuiibl TOKa aMIepMETPOM.

. U3Mmepenne 351eKTpuuecKoro HanpsKeHUs: BOJIbTMETPOM.

. Peocrar n marazuH COnpoTUBIICHUH.

. B3aumoaencTBre noCTOSIHHBIX MarHUTOB.

. MoaenvupoBaHre HEBO3MOKHOCTH PA3JICJICHUS TTOJFOCOB MAarHUTA.
. MozennpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarauTHoe 1noJjie Toka. DJIEKTPOMAarHuT.

. JIeicTBHE MarHMTHOTO MOJISI HA IIPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue BiIeHUS JIEKTPOMATHUTHOM UHAYKIIHH.

. OnbiTel Papazes.

. 3aBUCUMOCTh HAmNpaBJ€HUS WHIYKIHUOHHOTO TOKa OT YCJIOBHM €ro

BO3HUKHOBEHUS.
DNEeKTPOreHepaTop MOCTOSIHHOTO TOKA.
Jlabopamophwvie pabomsi u onvimel. (C NCNONL30BaHUEM LUPPOBOTO U1

aHanorosoro o6opyaosaHua LeHTpa «ToYKa pocTa»)

1.

OnpiTel MO HAOMIONEHUIO DICKTPU3ANMHM Tel WHAYKIWMEH U TpHU
COIIPUKOCHOBEHUH.



HccnenoBanue JEUMCTBUS  DJIEKTPUYECKOIO IIOJISI HA IPOBOJHUKHA U
JTVBJIEKTPUKHU.

3. COopka u mpoBepKa pabOThI AMEKTPUIECCKON IETH MTOCTOSTHHOTO TOKA.

4. W3mepeHue u peryiupoBaHHe CUJIbI TOKA.

5. M3mepeHue U peryIupoBaHUE HAIPSKEHUS.

6. MccnemoBanne 3aBHCHMOCTH CHJIBI TOKA, MIYIIETO YEpe3 PE3UCTOp, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAPSHKEHUS HA PE3UCTOPE.

7. OnsIThI, JE€MOHCTPUPYIOIINE 3aBHCHUMOCTh AJIEKTPUUECKOTO
COINPOTUBIICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJANM IONEPEYHOTO
CEUEHUs U MaTepuana.

8. IlpoBepka mpaBuia CHOXKEHHUS HAMPSDKEHUH MPH TMOCIEAOBATEIHLHOM
COCTMHEHHH JIBYX PE3UCTOPOB.

9. [lpoBepka mpaBuia s CWIbl TOKAa MpPU NApajUIEIbHOM COEAUHEHUU
PE3UCTOPOB.

10. Onpenenenne padOTHI YMEKTPUIECKOTO TOKA, UIYIIETr0 Yepe3 Pe3UCTOP.

11. OnpeneneHne MOITHOCTH  DJEKTPUUECKOTO TOKa, BBIACIAEMON Ha
pe3ucrope.

12. UccnenoBanue 3aBUCUMOCTU CHJIBI TOKA, MAYLIETO Y€pe3 JaMIO4Ky, OT
HaNpsDKEHUs Ha HEW.

13. Onpenenenne KIIJ[ Harpesares.

14. MccnenoBanre MarHUTHOTO B3aUMOJCHCTBHSI IOCTOSIHHBIX MAarHUTOB.

15. I3yyeHne MarHMTHOTO TOJS  TOCTOSHHBIX ~MarHuTOB MpH  HUX
00BbEIMHEHUU U Pa3/ICJICHUN.

16. UccnenoBanue neicTBUS 3JEKTPUUECKOIO TOKA Ha MArHUTHYIO CTPEJIKY.

17. ONBITEI, JIEMOHCTPUPYIOLIUE 3aBHCUMOCTh CHJIBI  B3aMMOJCHCTBHS
KaTyIIKH C TOKOM M MarHuTa OT CHWJIbI TOKA M HAmpaBlIeHHs TOKa B
KaTyIlIKe.

18. I3ydeHue AecTBYUSI MArHUTHOTO MOJIsl HA MPOBOJIHUK C TOKOM.

19. KonctpynpoBanue u nzydeHue paboTsl JIEKTPOIBUTATEIS.

20. U3mepenue KIIJl anmekTpoaBUrareibHOM yCTaHOBKH.

21. ONBITBI  TIO HMCCTICIOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOW WHIYKITUU:
UCCIIEIOBAaHUE WM3MEHEHHM 3HAUYEHHsS W HaIpaBJICHUS WHIYKIMOHHOTO
TOKa.

9 KJIACC

Paznen 8. Mexanuveckue siBJ1eHUsI.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JBWKEHUA. PaBHOMEpHOE NPSIMOJUHENHOE
nBrxeHne. HepaBHOMepHOE TpsAMOJIMHENHOE ABUKEeHUE. CpeHssi 1 MTHOBEHHAs
CKOpOCTb TeJ1a ITPU HEPABHOMEPHOM JIBUKECHUMU.



VYckopenue. PaBHOyckopeHHOe mnpsiMonnHelHOe nBmkeHue. (CBoOOgHOE
nageHue. OnsITel [anues.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. [lepmon u yactora oOpalleHus.
JIuneiinas u yriaoBas cKopocTh. LIeHTpocTpeMUTENIBHOE YCKOPEHHE.

[Tepsbiii 3ak0oH HptoToHa. BTopoit 3akoH HeroToHa. Tperuit 3akon HeroToHa.
[IpyHIMT Cyneprno3uuuy CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUst: cujia TPEHUS CKOJIbKEHUS, CHUJIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBuxeHnue mianeT BOKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJOTrO TeJIa C 3aKPEIUIEHHOM OChO BpallleHHus. MoMeHT cuibl. L{eHTp TsxecTn.

Nmnynsc tena. MI3MeHeHne umnyibea. VIMITynbC CHIbl. 3aKOH COXPaHEHHS
uMITyJibca. PeakTHBHOE JBUKEHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHus. CBA3b 3HEpruu U padoTsl. [loTeHInanbHas SHEprus Tela, MOJHATOTO HaJl
IIOBEPXHOCTHIO 3eMIM. [loTeHIIManpHas SHEPrus CKaToi npykuHbl. Kunetnaeckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHH. 3aKOH COXPAHEHHUS MEXaHHYECKOU
HHEPIUU.

Jemoncmpayuu. (¢ ncnonb3oBaHMeMm LMPPOBOro 1 aHaNoroBOro
obopynoBaHMA LeHTpa «Touka pocTay)

1. HaGnroneHme MexaHM4ecKoro JBUKEHHUS Tela OTHOCHTEIBHO Pa3HBIX Tell
OTCYETA.

2. CpaBHEHME NYTEW W TPACKTOPUM NBUKEHUS OJHOTO M TOTO KE TeJa

OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JBUKECHMUS.

HccnenoBanre Npu3HaKoOB PAaBHOYCKOPEHHOIO JIBUKECHUS.

HabGnrogenue nBM>XEeHHs Tela IO OKPYKHOCTH.

Habnrogenne MexaHM4eCKUX SBJICHUA, TPOUCXOISIINX B CUCTEME OTCUETA

«Temexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBWXCHUU

OTHOCHUTEIHHO KabMHETa (PU3MKH.

7. 3aBHUCHMOCTb YCKOPEHHsI TejJa OT MacChl Tela U ACHCTBYIOLIEH HAa HEro
CUJIBL.

8. HaOmroneHue paBeHCTBA CUJT IPU B3aUMOJCICTBUM TEN.

9. M3meneHue Beca Tena npu YCKOPEHHOM JIBUKEHHUH.

10. Ilepenaua ummynbpca npu B3auMOJIEHCTBUU TEIN.

11. [IpeoOpazoBanus SHEPTUU NPU B3aUMOACHCTBUU TE.

12. CoxpaHEeHHE UMITYJIbCA IIPU HEYNIPYTOM B3aUMOJEHCTBHH.
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13. CoxpaHeHHe UMITYJIbCA TP a0COTIOTHO YIIPYTOM B3aHMOICHCTBHH.
14. HaOmoieHue peakTHBHOTO JIBFDKCHUSI.
15. CoxpaHeHHEe MEXaHHUECKON SHEPTHU TIPH CBOOOTHOM TaICHHH.
16. CoxpaHeHHEe MEXaHNYECKOW YHEPTHH MPH JBIKCHUH TeJa Mo JeHCTBHEM
NPY>KUHBI.
Jlabopamophwvie pabomsi u onvimsl. (C NCNONb30BaAHUEM LUDPOBOTO U1
aHasnorosoro obopyaosaHuA LEeHTpa «TOYKa pocTa»)

1. KoHcTpynpoBanue TpakTa Mg pa3roHa M JAJBHEUIIEr0 paBHOMEPHOTO
JBM>KCHUS IIAPUKA WIIN TEIIEKKH.

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBKEHHS OpycKa WIIM JIBHXKCHHS
[IapUKA 10 HAKJIOHHOW IUTOCKOCTH.

3. OnpeneneHue yCKOpPEHHs Telna IPU PaBHOYCKOPEHHOM JIBHOKEHWH I10
HAKJIOHHOU INTIOCKOCTH.

4. HccienoBaHue 3aBHCHUMOCTH ITyTHM OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOM CKOPOCTH.

5. IIpoBepka THUIOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBH)KEHUH 0e€3
HA4YaJbHOM CKOPOCTH IIyTM OTHOCATCA KaK psiJ HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIIUE IIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. MccienqoBaHue 3aBUCMMOCTH CWIIBI TPEHHUS CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JABJICHHUS.

Omnpenenenue kKodpuireHTa TPEHUS CKOJIbKECHHUS.

8. OmnpeneneHue )KECTKOCTH NMPY>KUHBI.

Omnpenenenve paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
110 TOPU3OHTAIBHOU ITIOBEPXHOCTH.

10. Onpenenenne pabOTbl CHJIBI  YNPYTOCTH TMpU  MNOABEME Tpy3a C
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. I3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusl U BOJIHBI.

KonebarensHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUIM: TIepuo,
4acToTa, aMIUINTy1a. MaremMaTnuecKkuil U NpyKUHHBIM MasATHUKH. [IpeBpanienue
HHEPrUM MPH KOJIeOaATETHLHOM JIBHXKEHHH.

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexannuyeckue BosiHBI. (CBoiicTBa MeXaHMYECKUMX BOJH. IIpojonbHble U
MonepeyHble  BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUS.
Mexanunyeckue BOJIHbI B TBEPIOM TeEJE, CEHCMUYECKUE BOJIHBL.

3Byk. I'poMKOCTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. H(pa3Byk u
yJIbTPa3BYK.



Hemoncmpayuu. (c ncnonb3oBaHnem LMOPOBOro U aHaNoroBoro

obopynoBaHua LieHTpa «To4YKa pocTa»)
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Habnronenune kosiebaHuii Ten MOJ JIEUCTBUEM CHJIBI TSIXKECTU U CHIIbI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Habnronenue BIHYKIECHHBIX KOJIEOAHHUM U pe30HaHCa.

PacnipocTpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIIH).
Hab6nronenmne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKyCTHYECKHI1 pEe30HaHC.

Jlabopamophwvie pabomsi u onvimsi. (C NCNONb30BaHUEM LUPPOBOTO U1

aHanorosoro obopyaosaHuA UeHTpa « To4YKa pocTa»)

7.

OnpeneneHue 4YacToThl W IepuoAa KojeOaHUN MaTeMaTHYECKOIo
MasTHHKA.

Omnpenenenre 4acToThl M EpUO/a KoJIeOaHUH MPY>KUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH MEpUOJia KOJIEOaHUH MMOABEIIEHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.

HccnenoBanre 3aBUCUMOCTH MEpUOA KOJEOAHUM PYKUHHOTO MAasITHUKA
OT MaccChl Tpy3a.

[TpoBepka He3aBUCUMOCTH Mepuojia KoyieOaHUM Ipy3a, MOABEIIEHHOTO K
HUTH, OT Macchl Ipy3a.

OnpITbl, JEMOHCTPUPYIOUIME  3aBUCUMOCTh  NEpHOJa  KoJieOaHUM
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a M KECTKOCTU MPY>KUHBI.
N3mepeHne yckopeHusi CBOOOTHOTO MaieHHs.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHhIX BOJH. Illkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue

AJIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U.
DnieKTpoMarHuTHas Tpupoaa cBera. CkopocTh cBeTa. BoiHOBBIE CBOMCTBA

CBCTa.

Hemoncmpayuu. (C UICNONb30BaHMEM LIUPPOBOro 1 aHaNOroBOro

obopypnoBaHua LeHTpa «ToYKa pocTa»)

1.
2.

CBoMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
BonHoBBIE CBOMCTBA CBETA.
Jlabopamophwvie pabomwi u onvimol. (C NCNOAb30BAHNEM LUGPOBOTO U

aHanorosoro obopyaosaHua LeHTpa «TOYKa pocTa»)



1. V3yuenue CBOWCTB SJEKTPOMArHUTHBIX BOJH C TOMOIIBIO MOOWIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbI€E SIBJICHUS.

JlyueBas MO/ICJIb CBETA. HcTounukmu CBETA. [IpssimonmHeHOE
pacopocTtpanenue cBera. 3atMeHus Connua u JIyasl. Otpakenue cBeta. I1mockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH npesomyieHHs cBera. [lomHoe BHyTpeHHee
OTpakeHHe cBeTa. VICIOab30BaHME TIOJHOTO BHYTPEHHETO OTPaXXCHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gydeir B JsmH3e. OnrThueckas cucrema ¢oToamnmapara,
MUKpOCKONIa M Tejeckomna. ['1a3 kak omnTuhyeckass cucteMa. bIuM3opykocTh U
JAIbHO30PKOCTh.

Paznoxxenne Oemoro cBera B crmekTp. Omnbitel HpioroHa. CrokeHue
CIIEKTpaJIbHBIX LIBETOB. Jlucnepcus cBeTa.

Jlemoncmpayuu. (C NCNoNb30BaHWEM LMPPOBOro M aHaN0roBoro
obopynoBaHuA LeHTpa «ToYKa pocTa»)

[IpssMOTMHENHOE pacIpOCTPAaHEHUE CBETA.
OTtpakeHue cBeTa.
[Tosrydyenue n300pakeHUi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
OnTuuecKkuii CBETOBO/I.
Xop ydeit B coOuparoriei JIMH3e.
XoJ Jiy4er B pacCEeHUBArOLIEH JIMH3E.
[Tomyyenune n300paxeHuit C MTOMOIIBIO JTUH3.
[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Moxens riia3za.
11. PaznosxeHue 6e10ro cBeTa B CHEKTP.
12. [Tosmyuenue 6enoro cBeTa Npu CIOKEHUH CBETA Pa3HBIX LIBETOB.
Jlabopamophwvie pabomsl u onvimsl. (C NCNONL30BAHUEM LUPPOBOTO U1
aHanorosoro 06opyaoBaHuA LeHTpa «TOYKa pocTa»)
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1. HccnenoBanue 3aBUCMMOCTH YIJla OTPa)KEHHUsI CBETOBOTO Jiyda OT yTja
naJCHUS.

2. W3ydeHue xapakTepUCTHK M300pakeHHUs IpeIMeTa B IJIOCKOM 3epKalie.

3. HccnemoBanue 3aBUCHMOCTH yTJIa TIPEJIOMJICHHSI CBETOBOTO Jydya OT yriia
NaJICHAS Ha TPAHUIIE «BO3TYX—CTEKIION.

4. IlomyuyeHue n3o6paxxeHHi ¢ TOMOIIbIO COOMPAIOIIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSHUAS U ONTHYECKOM CHIIBI COOMparomieit
JIH3BIL.



6. OTMBITHI 1O PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.
7. OmBITHI TI0O BOCHPHSATHIO IBETA MPEAMETOB IPH WX HAOIIOJCHHUH 4Yepe3
I[BETOBBIC (DPUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnwiTel Pe3epdopna u mianerapHas mojenb atoma. Monens atoma bopa.
HcnyckaHue u Nnoriomenne ceerta aroMoM. KBaHThI. JInHEN4aThle CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. HykioHHas wmoxaenb atomHoro snpa. M3orombsl. PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DHeprus cBsi3M aTOMHBIX snep. CBsi3b Macchl W dHEpruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

SAnepnass sHepretvka. J[eWCTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu. (¢ ncnonb3oBaHMem LMPPOBOro 1 aHaNoroBOro
obopynoBaHuA LeHTpa «ToYKa pocTa»)

CrexTpbl U3Ty4YeHUS U TTOTJIONIEHUS.

CrekTpbl pa3IuyHbIX Ta30B.

CnekTp Bogopo/a.

HabGnronenue TpekoB B kamepe BunbcoHa.

PaboTa cuéTunka HOHU3UPYIOIIUX U3ITYYCHUH.

Peructpanus uznydyeHus: IPpUPOIHBIX MUHEPAIOB U MPOIYKTOB.
Jlabopamophvie pabomwi u onvimul. (C NCNONb30BaHUEM LIUGPOBOTO U
aHanorosoro obopyaosaHua UeHTpa « To4YKa pocTa»)

o vk~ w N e

1. HaOmroneHue CITONIHBIX M TWHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnemoBanne TpPEKOB: M3MEPEHHE HHEPTHUU YACTHUIBI 1O TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepeHnue paanoakTuBHOIO (oHa.

IHoBTOpPHUTEIBLHO-00001IAOINI MOAYIb.

[ToBTOpHUTENHEHO-0000IIAOIINI MOTYIb TIPEIHA3HAYCH TSI CHCTeMAaTHU3alun
U 00oOmieHHsT  MPEAMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke Ui MOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy Mo (u3uke i 00ydarommxcs,
BBIOPABIIIKX ATOT yUYEOHBIN MpeaMeT.

[Tpr u3yueHNN NaHHOTO MOJIYJIS PEATM3YIOTCS U CUCTEeMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  oOy4eHus, ¢opMupyercs
€CTECTBEHHOHAY4YHas] TPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIIEIOBAHMS



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, penlaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIIMTIUANBHO AESTENBHOCTHBIN XapakTep AaHHOTO pasjena pean3yeTcs
32 CY€T TOro, 4YTO OOydYarolIMecs BBIMOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAyYHO OOBICHSTH
dbu3nUecKkue SBICHUS B OKPYIKAIOIIEH MPUPOJIEC U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
qucIie JUIsl MPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;
OOBSCHATh HAy4YHBIC OCHOBBI HaMOOJIEE BAXHBIX TOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTUIA, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUHCKOU
bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CY>KJIEHUH OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTH
YUYE€HOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAauyeCTB (PU3NUYECKOW HAayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKW Kak MOIIHOTO HHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJBTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 310POBbS M  JIMOLUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a J>KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- c(popMUPOBAHHOCTh HaBbIKa pediexkcuu, NpHU3HAHHE CBOErO IpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- AKTMBHOE Yy4YacTHE B PEIIEHUU NPaKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUI;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHHUIO MPOheCCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMs Ha MPUMEHEHHE (U3WYECKUX 3HAHUM JJIA pelieHus 3ajgad B
0o0JIacTH OKpy>Kalollel cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AJILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer uxX

pelIeHus;

e 8) amanTanmum K HU3MEHSIONIMMCSI YCJIOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAaHUM U
POCKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPpYTHX;

e - TIOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
e TEIbHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPHUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHA B MNPUOOPETEHHH HOBBIX (PU3MYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKA CBOMX JCHCTBHM C YYETOM BIUSHHS HA OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbraTte OCBOSHHS TporpamMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydaromierocsi OyayT copMUpoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE IO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBUA,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4YCOHBIC  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCAJIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBnle JJornueckue JeficTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIIECCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHaBJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI TS
0000IIIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITH TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HW3YYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIaHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLHIO,
NOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 000OIEHUS U BBIBOJIBI [0 PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALIMM WIA JIaHHBIX C Y4YETOM MpPENJIOKEHHOW Yy4eOHOU
bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpPMY MpEICTaBICHUS
uHpOpMalMM W WJUIIOCTPUPOBATH pellaeMble 3aJa4d  HECIIONKHBIMH
CXeMaMH, AuarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

B XOJ€ OOCYXIeHUusi y4yeOHOro Marepuana, pe3yJibTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAAEMON TEMBI U
BBICKA3bIBAaTh HJIEU, HAllEJICHHbIE HA pELICHUE 33Jaud M MOAJAEp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXXICHHUS C CYXACHUAMHU JPYIMX YYaCTHUKOB
JUanora, oOOHapyKUBaTh Pa3IUYME U CXOACTBO MO3UIIHIA;



BBIPAKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISATH PE3YIbTAThI BHITIOJTHEHHOTO (PH3MYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIIEOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIB30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyaJdbHOW pabOThI TpPH PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNATh POJH, OOCYXKIaTh MPOLECCH U
pe3yIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HAINpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aMMO/ICHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusauus:

BBISIBIIATh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaNbHOE, TPUHSATHE DELIEHUS B TpyMIe, NPUHATHE pelIeHUui
rpyIIoi);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4ul WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS) pe3ysbTaToB
NeSITeNIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBHUSAM;

CTaBUTb ce0s Ha MECTO JPYroro 4ejloBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY NpU PEIIeHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEP)KICHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYIroro.



INPEAMETHBIE PE3YJIBTATBI

K xonIy 00ydeHus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaCKTOpHUsS, pPaBHOACHUCTBYIOIIAS
cwia,  gedopmanus  (ymopyras, — IUIaCTUYEeCKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznuuarh sBieHus (audy3us, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHON OCBHIO
BpalllCHUsI, TEepeaadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamud, atrMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBIICHUNH B
OKpY’XalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B JKMBONM M HEXKUBOU
NpUposie, NCUCTBUE CUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EepHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCTOJIb3YS
¢dbuznyeckre BEJIMYUHBI (Macca, 00BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSIST CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSKECTU, BEC
Tella, Cuja TpPEeHUsA, JAaBlicHHWe (TBEPAOTO Tena, KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCcKas paboTa, MOUTHOCTb, IUIEYO CHJIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KHMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HMCIOJIb3YeMbBIX  BEIMYUH, UX
000O3HaueHUs W €IUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTHUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMUUH;
XapakTepu30oBaTh CBOWCTBA TeJs, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Ysl MpaBUiia CJIOXKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS phiuara (0JoKa),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
PHEPruH, TPU OTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 12
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBsA3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
yCIIOBUS 33J]a4 3aIUCHIBATh KPATKOE YCIOBHE, MOJCTABIATh (DU3HMUECKHE
BEJMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOAUTh CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJTy4YE€HHOM (pU3NUECKON BEINYNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy), pas3inyaTb W HHTEPIPETUPOBATH
IOJ[yYEHHBI pe3yibTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznIecKux CBOIICTB TEJL: dbopMyIUpOBaTH MIPOBEPSIEMBIC
IPEIO0JIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYJ0BaHMUS,
3aIlKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacChl Telna,
o0béMa, CHUJBI M TEMIEPATypbl C MCIOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU IyTH
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [IBHIKEHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOIPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHMM paBHOBECHS pblyara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOUpaTh YCTaHOBKY U
BBIMIOJIHATh W3MEpPEHUs, Cienysl MPeaio)KEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl TOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIOKEHHBIX TaOMUIlT W TpauKOB, JENaTh BBIBOJLI MO pPE3yIbTaTam
UCCIIEIOBAHMS,

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3JyXa, BBITAJIKUBAIONIAs  CWIa, JCHCTByIOmas  Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOI()(PHUIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW HWHCTPYKUIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIIMAIGI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIEeH cpefie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uHGOpMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISIPHYIO
JUTEPATypy  (PU3MUECKOTO COJNEpPKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKhe COOOIIEHUs O pe3yJjbTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU HSTOM TPAMOTHO HCIOIB30BAThH



U3YYCHHBI TOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEMJIOBOE IBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAIUINUECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM Map, BIAKHOCTh
BO3/IyXa, TEeMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOW JBUTATEb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIaBJIEHWEe, KpUCTauIn3anusa (OTBEepAEeBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YCHHE),
ANIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAIOB, JACHUCTBUS IJIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TIOJIsl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHTYKIIHS)
[0 OINUCAHWID HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTbI B mpupojae, uznydeHue CoiHLA, 3aMep3aHhe BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoatoCOB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPHU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUIECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPECHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, YJIeJIbHAsl TEIJIOEMKOCTh BEIIECTBA, VyJAEJNbHAs TEIUIoTa
TUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHMs, YJedbHas TEeIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yACIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYMH, 0003HAYEHUS U €IUHMIIBI
¢u3nyecKuX BENUYUH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JIaHHYIO
¢u3NYECKyl0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KCHUSI MOJIEKYJSIPHO-KMHETHUECKOW TEOpUU
CTpPOEHHs BEIECTBA, MPUHLHUII CYNEPHO3UIMU NOoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCcKuX
1IaroB ¢ omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PM3UUYECKUX SIBICHHM,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THbIE 3aJaud B 2—3 JICWCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCJIOBUS 3aa4yd 3alMCBIBATh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  pelIeHWs 3aJaud, BbBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaYeHHE (PU3NUECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacrno3HaBaTh MpoOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIEJOBAHMS, BbIAEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSAIKA
IIPOBEJCHHUSI UCCIIENOBAHUs, J€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
bu3znyecKrux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MpU U3IYyYEHUH OT LBETa H3Iydaromen (MOrJIONIaroiei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpPbl KUIAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNIEKTPUYECKUX  3apsAI0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MAarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUSA
MAarHATHOTO MOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTA,



CBOMCTBA DJEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (POpPMYJIUPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0OBaHUs, OMUCHIBATH XO/I OTBITa U (DOPMYJIHPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3JyXa, CHUJbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pe3ynbTaThl U3MEPEHUN ¢ YIETOM 3aJTaHHON aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOrOo
CEUEHHMS U YACIBHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHWsT Ha  POBOJHUKE,
UCCJIENOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEJIO)KEHHOMY IUIaHy, (DUKCUPOBATH
pe3yabpTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yJesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIIOKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYECHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX ONUCaHUsA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK 3JIEKTPUUYECKON HHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
NpUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOMCTBAX (PU3MYECKHUX SIBJICHUN M HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociaea0BaTeNIbHbBIM U MapaljIeIbHbIM COSUHEHUEM 3JIEMEHTOB,
pasznuyasi ycIoBHbIe 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIeTel;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHUNA B TIOBCEIHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu u
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIIOICHUS
HOPM DKOJIOTUYECKOTO TMOBEICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBJIATh TMOUCK WHpOpManuu (U3NUECKOTO COJICpKAaHUS B
WNHTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWMKM W TYyTEM CpPaBHCHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] TIPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHU HAYyYHO-TIOMYJISIPHYIO
JTUTEPATYpPy (U3MUECKOTO  CONEp)KaHWs, CIPABOYHBIE MaTEpHAbI,
pecypchl cetu MIHTEpHET, BiIageTh NMpuéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
ComepKaHWsl, B TOM 4YHCIE TMYOJIMYHO TIPEACTABIATh PE3YIbTAThI
MPOCKTHOW WJIM HMCCIEIOBATEIIBCKON NEATETLHOCTH, TPH 3TOM TPAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUHN (U3HMUCCKUX
MPOIECCOB paclpeiensaTh OOS3aHHOCTH B TPYyMIE B COOTBETCTBHHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTh 32 BBHITIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSTeTLHOCTD TPYIIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICICTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIy 00ydeHus B 9 kJacce peaMETHBIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, aeopmarius
(ynpyrasi, mjacTaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, UEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAHMUS U TOTJIONICHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



TEJ, PEaKTUBHOE ABIDKEHHE, KojeOaTelnbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM NPETIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpy»XarolieM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHHUS B MPUPOJIE:
IPWINBBI U OTJIUBBI, ABMKEHUE MIaHET COJTHEYHON CHCTEMBI, PEAKTHUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3€MIIETPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, »3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yAbTPaUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJHOAKTHBHOE H3ITyYEHUE
NPUPOJHBIX MHUHEPAJIOB, JEUCTBUE PAJAUOAKTUBHBIX U3JIyYECHUH Ha
OpraHW3M YEJIOBEKAa), MPH 3TOM NEPEBOAUTH NMPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBa (MpU3HAKKU) (DUIUUECKUX
SIBIICHUI;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHMS, UCIOIB3YS
dbu3nueckue BENWYUHBI (CpENHSAS UM MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBMOKEHUM, YCKOPEHHE, NEPEMEIICHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLUHUAJIbHAS SHEPIHUsl CXKATOU
NpY>KUHbI, KHUHETUYECKAs DSHEpPrus, IOJIHAST MEXAHUYeCKas SHEeprus,
NEepPUOJl U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEAbl), TPU OMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMbIX BEIUYHH,
0003HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH 'papUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMHA CWJI, NPUHIUI OTHOCUTENbHOCTU [‘anmunes,
3aKOHbl HbIOTOHA, 3aKOH COXpAHEHUS MMITYJIbCa, 3aKOHbl OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI0O YUCEN



OpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THhle 3adaud (omMparolmuecss Ha cucremy u3z 23
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJaydl 3alUChIBaTh KpPaTKOE
yCIIOBUE, BBISBISATH HEIOCTAIOIINE WM U30BITOUHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE NIJISl PEIICHHs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (u3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PEUIUTh TP TTOMOIIH
$uU3MYECKUX METO/OB, HCIONB3YysI OMHCAHWE WCCIETOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKHX SIBICHUN WK
(¢u3MYecKuX CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HbloTOHA, 3aKOHa
COXPAaHEHHUSl HPHEPruM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAaHOBKY H3 H30BITOUHOrO Habopa
o0Opy/nOBaHUs, OMNHUCHIBATH XOJ OMbITAa W €ro  Pe3yJbTaThl,
bopMyIHpPOBaThH BHIBOIHI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMOoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOJNTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (DM3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKEHHWs CBETa OT yrIiia MaJCHUs W yria MpeIoMJICHHs OT yIJia



NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ysbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3ysbTaTtaM UCCIIEI0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKHUHBI, KOIPPUIUCHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHUS, CIEIYs MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3yIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o00opy10BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKKM M3YyYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJEJIb AaToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmucaHus (B TOM YHUCIE:
CHHUIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-MPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie M COOMpArOLIEeH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAUTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO MOBEJCHHSI B OKPY>Kalollel cpejie;

OCYIIECTBJIATh TMOUCK WHPOpMamMu (U3HNUECKOTO COJICpKAaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMPEeNIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON MHQOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEIIbHBIX HUCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-MOMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHHs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHpOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEICTABIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TMPHU 3TOM TPAMOTHO  HCIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszfena (U3HKd U CONPOBOXKAATH
BBICTYIUICHHE TMpEe3eHTaleil ¢ y4€TOM OCOOEHHOCTEW ayJIuTOpUU
CBEPCTHUKOB.
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Y pupoL https://m.edsoo.ru/7f416194
1.2 du3nYecKre BeITUYHUHbI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAY4YHBII METO/I TO3HAHUSA 2 1 bubmorexa HOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa

2.1 CtpocHue BelecTBa 1 bubmorexa LOK
’ P - https:/m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII ) ) bubnmnoreka [JOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPCETATHBIC COCTOARMA Betiectsa https://m.edsoo.ru/7f416194
Hroro no pasaeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieiicTBUE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHIICCKOT ABHACHHC https://m.edsoo.ru/7f416194
32 HNuepuus, Macca, IIIOTHOCTH 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
bubmuoreka [JOK

33 Cuia. B 14 2
g, DIt et https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nea 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
) TelaMH, JKUAKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Alaperine KuaKoCTH > https://m.eds0o.ru/7f416194
bu6mmoreka [IOK
4.3 Armoceproe fasaerie 6 https:/m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
5.1 Pa6 3 1
aboTa M MOILHOCTH https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
5.2 I1 5 1
POCTHIC MEXaHHIMBI https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.3 M 4 1
CXaHIecKad SHeprud https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHOoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. TenioBble siBJICHUS
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 bubmorexa LHOK
) P - https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
1 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 I1 i 7 20 2
OCTOSIHHBIN 3JIEKTPUUYECKUIN TOK 7 hitps-//m.cdsoo.ru/7f4 181 ce
bu6mmorexa [IOK
23 M 6 1 1.5
ATAHTHPIC ABJCHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
FICKTPOMArHHTHA HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 14.5



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aesioB H TeEM nudpoBLIE
Ne /i P Konrpoubusie IIpakTHueckue (pp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
Pa3zpen 1. Mexann4deckue siBJICHUSA
11 MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
) ONMCAHUSA https://m.edsoo.ru/7f41a4a6
bu6 K
1.2 BsaumoneiictBue Ten 20 1 3 nosmorexa O
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUs 10 3 nomorexa 110
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3znea 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
bu6mmorexa [IOK
2.1 Mexannueckue KoeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHuueckne BOJIHEL 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 ) bubnnoreka [JOK
’ 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeToBble SIBJICHUS
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 bubmuotexa [JOK



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

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

bubmuoreka [JOK
4.2 JI 0 6 3
HH3BL H OITHHECKHIE TPHOOPET https://m.edsoo.ru/7f41a4a6
43 Paznoxenune 6eoro cBera B CIIEKTP 3 2 bubmorexa LHOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pazgen S. KBaHTOBBIC SIBJICHUA
bubmuoreka [JOK
1 n 4 1
5 CITyCKaHUE U TMOTJIONICHHE CBETa aTOMOM https//m.cdsoo.ru/74 1 a4a6
bubmuorexa [JOK
2 1
> Crpoeune aTomHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
. s 1 1
>3 AICPHPIC peakiini 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bH0-000011a10IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
' Kypca ¢pusmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 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

ITIOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

IIK

KonTpo
JIbHbIE
padoThI

IIpakTH4eckn
e padoThbI

Jara
usyude
HUS

0P

®usuka — HayKa O PUPOJE.
SAsnenus npupoasl. Gusndeckue
SIBIICHUS

MeXaHI/I‘ICCKI/IC, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAIHUTHBIC,
CBCTOBLIC, 3BYKOBLIC SIBJICHUA

du3znyeckue BEIUUYMHBI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEeMIIepaTypbl IpY NOMOIIH
KHUJKOCTHOTO TEPMOMETpA U
JaT4YNKA TEMIEPATYPHI"

(c ucnosib30BanueM HUGPOBOro u
aHAJIOTOBOI0 000PY/10BAHUS
nentrpa «Touka pocray)

Kak ¢usuka u npyrue ecrecTBeHHbIE

HAaYKHU U3Yy4aroT IPUPOLY.
EcrecTtBeHHOHAYUYHBIN METO/T
no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJIeIei

VYpok-uccnenosanue "IIposepka
TUIOTE3bI: NaJbHOCTh NOJETA
11apuKa, MyIEeHHOro
TOPU30HTAIILHO, TEM OOJIBIIE, YeM

but6mmoreka [IOK
https://m.edsoo.ru/ff09{72a



https://m.edsoo.ru/ff09f72a

Ooubli1e BHICOTA ITycKa"

Crpoenue BemiecTBa. ONBITHI,

bu6nuoreka [IOK

7 OKa3BIBAIOIINE TUCKPETHOS
A He JHckp https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEILIECTBA
8 JIBH>KeHMe 4acTUIl BEIIESCTBA bubmmorexa IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMNbITHI 11O
9 HAOJIIOIEHUIO TEIIOBOIO
paCIIUPEHUS Ta30B»
10 ArperaTHble COCTOSTHUSI BEIIECTBA
B3anmMocBs3b Mex 1y cBOWCTBaMHU
BEIIIECTB B pa3HbIX arperaTHbIX
bu6mmoreka [IOK
COCTOSHHUSX U UX
11 https://m.edsoo.ru/ff0a037
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. 2
Oco0eHHOCTH arperaTHbIX -
COCTOSIHUM BOJIBI
MexaHn4ueckoe OIBMKEHUE.
12 PaBHOMeEpHOE 1 HEpAaBHOMEPHOE bubmmorexa OK
p p p https://m.edsoo.ru/ff0a05c6
NIIBHOKEHHE
bu6mmoreka [IOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079¢
14 Pacuer iyt 1 BpeMeHH IBUKESHUSA bubmmorexa OK
Y p https://m.edsoo.ru/ff0a0aed
Nuepnus. 3aKkoH HHEPLIUH.
15 BSaI/II)MOﬂeﬁCTBHe TerKaK OpuYrHa bubmmorexa OK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUs CKOPOCTH JIBHXKEHHS Tell
16 IInorHOCTH BemiecTBa. Pacuer macchl bu6mmoreka [IOK
1 00beMa TeJla [0 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTopHas pabota



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
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

«Onpenenenue MIOTHOCTH TBEPAOTO
Tena»

Pemrenue 3agaud mo treme "IIOTHOCTE

bu6nuoreka [IOK

18 BenrecTna" https://m.edsoo.ru/ff0al23¢c
Cuna xak xapakTepuCTHKa
19 B3auMoercTeua Tea. Cuia
yrpyroctu. 3akoH ['yka
Jlaboparopuas pabora «3ydeHne
20 3aBUCUMOCTH PACTSKCHUS
(medopmanun) MpyKUHBI OT
MIPUIIOKEHHOM CHUITBD»
21 SBnenne Tarorenus. Cumia TSKECTH
CBs13b MEXly CUIION TSKECTH U bubnnorexka HOK
22 Maccoii Tena. Bec tena. Pemenue https://m.edsoo.ru/ff0al77
3aga4 no teMe "Cuna Tsokect" 8
Cuia TsSOKECTH Ha APYTHX TJIaHeTaX. bubnmnoreka [JOK
23 dusnuecKue XapakTepUCTUKU https://m.edsoo.ru/ff0al50
TUIaHeT 2
bu6mmoteka [IOK
24 Msmepenue cun. JluramomeTp https://m.edsoo.ru/ff0al 8cc
bubmmoreka [IOK
25 Bec Tena. Hesecomoctn https://m.edsoo.ru/ff0al77
8
CrnoeHune AByX CHJI, HaIlpaBICHHBIX
26 10 OJTHOM nﬂpﬂi]/loﬁ. ’ bubmmorexa LHOK
N https://m.edsoo.ru/ff0ala70
PaBHOElcTBYIOIIIASA CHIT
7 Pemrenue 3agau no reme
"PaBHoaeiicTByrOmIas cui"
73 TpeHue CKOJIbKEHUS U TPEHUE bubnmnoreka HOK
oKos1. TpeHue B IpUpPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabGopaTtopHas paborta «3yueHue bubmuorexa [JOK



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

3aBUCUMOCTH CHUJIbI TPEHUS
CKOJIbXKEHUS OT CUJIbI IaBJICHUSI U
XapakTepa COIpUKacaroIINXCs
MMOBEPXHOCTEM»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpenenenue

30 PaBHOJCUCTBYIOLIEN CHJIIbI
Pemrenne 3agau mo remam: «Bec

31 tenay, «['padpudeckoe nzoOpakeHue bubnmnoreka HOK
cuiny, «CUJIbDy, https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CHAIDY
KontponbHas paboTa mo TeMam:
«MexaHH4YeCcKoe IBUKCHHEY,

32 «Macca, II0THOCTBY, «Bec Temay,
«I"padrueckoe n300paKeHUE CHI»,
«Cumnbm

1 JaBnenue. CriocoObl yMEHbBIIICHUS U bu6mmoteka [IOK
YBEITNYEHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHue raza. 3aBUCUMOCTh bubnmnoreka [JOK

34 JIaBJIEHUs Ta3a oT 00bEMa, https://m.edsoo.ru/ff0a237
TEMITEPaTyPbl 6
[Tepenaya naBieHust TBEPABIMU
TeJIaMH, )KUIKOCTSIMHU 1 Ta3aMHu.
3axom Tackams bubmmorexa [JOK

35 https://m.edsoo.ru/ff0a25b
(c ucnosib3oBanueM UUGpPoBOro u 0
AHAJIOTOBOI0 000pPY/10BAHHUA B
nenrTpa «Touka pocray»)
JlaBlIeHME B )KUIKOCTH U Ta3e, bu6nunorexa LIOK

36 BBI3BAHHOE JIEHICTBUEM CHIIBI https://m.edsoo.ru/ff0a271
TSKECTH 8

37 Pemenue 3agaud nmo reme «/laBnenue bubmuorexa [{OK
B JKHJKOCTH U rase. 3akoH Ilackams» https://m.edsoo.ru/ff0a282



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

6

bubnunoreka LIOK

38 Coobmarommmecst cocyapl https://m.edsoo.ru/ff0a297
0
bu6nmoreka [IOK
39 I'mapaBnuueckuit mpecc https://m.edsoo.ru/ff0a313
6
40 Manowmetpsl. [TopuineBoit
AKHUJKOCTHBIN HacocC
Atmocdepa 3emmn. [Ipuanner
CYILIECTBOBAHUS BO3TyIIHON
41 o}(;I:nquH 3eMuI. 3::3};/ICI/IMOCTB brbmmorexa LTOK
https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJ YpPOBHEM MOps
4 Bec Bozmyxa. AtmocdepHoe bubnuotexa [HOK
JlaBJICHUE https://m.edsoo.ru/ff0a2b5Sa
13 N3mepenune armocdepHoro bubnmnoreka [JOK
nasnenus. OneitT Toppuuerm https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(HEpPHOTO
44 JABJIEHUS OT BBICOTHI HaJl YPOBHEM bubmmorexa [TOK
https://m.edsoo.ru/ff0a2fc4
Mopst
Bbapomerp-anepoun. AtmochepHoe
JABJICHUE Ha PA3JIMYHbBIX BBICOTAX
45 (c ncnonwmfanneM uudposoro u bubamorexa LOK
https://m.edsoo.ru/ff0a2fc4
AHAJIOTOBOI0 000pPY/10BAHMSA
nenrTpa «Touka pocra»)
46 Pemrenue 3agad mo reMme
"ATtmocdepHoe naBrieHue”
JleiicTBHE KUIKOCTH U Ta3a Ha bubnnoreka [JOK
47 IIOIPY>KEHHOE B HUX TEJO. https://m.edsoo.ru/ff0a327
ApxumMenoBa cuia 6



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276

Jlaboparopnas pabota
«OnpeneneHue BbITAIKUBAIOLIEH

bu6nuoreka [IOK

48 CHUJIbI, ICVCTBYIOIIECH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KHUJIKOCThY
Jlaboparopnas paboTa 1mo Teme
«MccnenoBanne 3aBUCHMOCTH Beca bubmuorexa [JOK
49 Teja B BOJIE OT 00BbEMA https://m.edsoo.ru/ff0a351
MOrPYKEHHOM B KUJAKOCTh YaCTH 4
Tenan
50 [InaBanue Ten bubmorera OK
https://m.edsoo.ru/ff0a3a96
JlaboparopHast pabota
"KonctpyupoBanue apeomeTpa Wiu
KOHCTPYUPOBAHHE JIOJKU U
51 omnpejeieHue eé
rpy30M0abEMHOCTH"
IIpodopuenTanmoHHbIN
KOMIIOHEHT
Pemenue 3agau mo Temam: Bu6morexa LIOK
52 «llnapanue cyx08. https://m.edsoo.ru/ff0a365
Bosznyxomnasanue», «/laBnenue 4
TBEP/BIX TEJ, )KUJIKOCTEN U Ta30B» -
bu6mmoreka [IOK
>3 Mexanmeckas pabora https://m.edsoo.ru/ff0a3f82
54 MoitHoCTh. EAUHUIIBEI MOIITHOCTH E:fi;ifg;g:ﬁfoﬁ 82
VYpok-uccnenoranue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOH IIPU
Mo bEMeE 10 JecTHUIlE"
56 [Ipoctele MexaHu3MBI. Phruar.

PaBHOBecue cuil Ha pelyare



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

KonrtponsHas pabora no Teme
«JlaBneHue TBEPABIX TE,
KHUJIKOCTEH U Ta30By /

57 Bceepoccuiickas npoBepoyHas
paborta
PesepBHbIil ypok. Pabora ¢ TekcTamu
1o TeMe «/laBnenue TBEPABIX TeN,

58 )KHHKOCTeIﬁ[ U Ta30B» / - bubmmorexa LOK

. https://m.edsoo.ru/ff0a4ffe
Bcepoccuiickas npoBepouHas
pabora
Prruaru B TexHuke, ObITY U IPUPO/IE.

59 JIaboparopHas pabota 0.5 bubnuotexa [HOK
«HccnenoBanue ycioBuii https://m.edsoo.ru/ff0a478¢e
paBHOBECHSI phlUara»

60 Pemenune 3aga4d no teme «Y CI0BUS bubnnoreka IIOK
paBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas padota

61 «3mepenune KII/] HaknoHHOM 0.5
TIJIOCKOCTHY
IIpodopuenTanmoHHbIN
KOMIIOHEHT

2 Pemenne 3amaa o teme "Pabora, bu6nuoreka [IOK
mortaHocTh, KITI" https://m.edsoo.ru/ff0a4c48
MexaHuueckasi SJHEPTHUSL. bubnuotexa [JOK

63 Kunernueckasi u noTeHImanbHas https://m.edsoo.ru/ff0a425
DHepTusd 2
3aKOH COXpaHEHHs] MEXaHUYECKON bubmorexa [OK

64 https://m.edsoo.ru/ff0a436

SHEPrUu

0



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEPUMEHT 1O TEME
"DKCHepUMEHTaIbHOE OIIPEIEICHHE
W3MEHEHUSI KHHETUYECKON U

65 . 1 1
MOTEHIIUAIBLHON SHEPTUH NTPU
CKaThIBAaHUH TeJa 110 HAKIOHHOM
IJIOCKOCTH"

66 KonrponsHas pabora o Teme |
«PaboTa 1 MOIIHOCTh. DHEPTHD)

67 PesepBHrlit ypok. Paborta ¢ Tekctamu | bubnmnoreka [HOK
o Teme "Mexanuyeckoe ABuxKeHue" https://m.edsoo.ru/ff0adee6
PesepBHblii ypok. Pabora ¢ TekcTamu

68 o teMe "Pabora. MOIHOCTE. 1
Oueprus"

OBILIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoanuecTBo 4acoB

Ne Kounrpo Harta
Tema ypoka P IpaKkTHYecKn 0P
n/n Bcero K JbHbIE H3yYeHUs
e padoThl
padoThI
OCHOBHBIE TIOJIOKECHHS
MOJIEKYJIIPHO-KUHETUYECKOM bubmnorexa [IOK
1 yip 1 https://m.edsoo.ru/ff0a525
TEOPUHU U UX OIBITHBIE 6
MOJTBEPKICHUS B
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
Mopenu TBEPIOTO, KUAKOTO U bu6mmorexa [IOK
3 ra3000pa3HOro COCTOSHUMN 1 https://m.edsoo.ru/ff0a540
BEIIIECTBA e
OOBsicHeHHEe CBOUCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHUM BEIIIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJISIPHO-
KUHETHYECKON TeOpUu
Kpucranmmaeckue u amopdusie bubmnorexa [IOK
5 P 1 https://m.edsoo.ru/ff0a580
Tena
0
bu6mmorexa [IOK
CmauuBaHME M KallUJUISIPHOCTb.
6 1 https://m.edsoo.ru/ff0a553
[ToBepxHOCTHOE HATSKEHUE 0
bu6mmorexa [IOK
7 TemuoBoe paciiupeHue u cxxaTue 1 https://m.edsoo.ru/ff0a5a2
6
2 Temneparypa. CBsi3b TeMIiepaTypbl 1

CO CKOPOCTBHIO TCIJNIOBOT'O ABUXKCHUA



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

YaCTHI]

Buytpennsis sneprus. CriocoOsl

bu6mmoreka [IOK

"OnpeneneHue yaenabHON

9 . https://m.edsoo.ru/ff0a5c6
W3MEHEHHUS BHYTPECHHEH SHEPTUH 0
bubmuoreka [JOK
10 Bunae! rerionepenaun https://m.edsoo.ru/ff0a641
2
VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIIOJIb30BAaHUE TEIJIOBBIX CBOMCTB
bubmuorexa [JOK
BEIIECTB U MAaTEPHAJIOB B IICIIAX
11 " https://m.edsoo.ru/ff0a65¢
sHEprocOepeKeHus 0
IMpodopueHTalIUOHHBI B
KOMIIOHEHT
bu6mmorexa [IOK
KonnuectBo Temnotel. Y aenpHas
12 https://m.edsoo.ru/ff0a697
TEIUIOEMKOCTb .
VYpaBHeHME TEII0BOro OanaHca. bubnuoreka [IOK
13 TennooOmeH u TernoBoe https://m.edsoo.ru/ff0a708
paBHOBeCHE 8
JlaGopatopHnas pabora
"HccnenoBaHue AIBIEHUS
TEII000MEHa PU CMEUTMBAaHUU bubnuoreka [IOK
14 XOJIOHOU U Topsiueit BoAbI" https://m.edsoo.ru/ff0a6a9
(c ucrosib30BaHueM HUGpPOBOro 1 8
aHAJI0roBOIro 000py/10BAHMS
nenrTpa «Touka pocra»)
Pacuer koanudecTBa TEIIOTHI,
15 HEOOXOAMMOTO JIJIsI HarpeBaHUs
TeJa U BBICISIEMOTO UM TIPH
OXJTKICHUHT
16 JlaGoparopHas pabota bubnmoreka [JOK

https://m.edsoo.ru/ff0a6bb



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

TEIJIOEMKOCTH BelecTna”

(c ucrosib30BaHueM HUGPOBOro 1
aHAJIOT0BOI0 000pPY/10BAHHUA
nentpa «Touka pocray)

1S

DHeprus TOIMBa. Y aeabHast

bubmuorexa [JOK

17 https://m.edsoo.ru/ff0a7b5
TEIJIOTa CTOPaHUs .
[InaBneHue u oTBepIeBaHUE bubnmoreka [JOK
18 KPUCTAJUIMYECKUX TEJI. Y AeIbHAas https://m.edsoo.ru/ff0a71d
TEIUIOTA IIaBJIEHUS 2
Jlaboparopnas pabota bubnuorexa [JOK
19 "OnpeneneHue yaeabHON TEII0ThI https://m.edsoo.ru/ff0a72f
IJIaBJICHUsA Jbaa" e
bu6mmoreka [IOK
[TapooOpa3zoBaHue 1 KOHJIEHCAIIHSL.
20 https://m.edsoo.ru/ff0a740
Hcnapenue c
Kunienne. Y neapHas Temiora
napooOpa3zoBaHUs U KOHJEHCAIIUH. bubnuoreka [IOK
21 3aBUCHUMOCTH TEMIIEPATYPhI https://m.edsoo.ru/ff0a786
KHUIIEHUSI OT aTMOC(EpHOTO c
JaBJICHUS
Bnaxxnocts Bo3zmyxa. JlabopaTopHas
abora "Onpenenenue Bubmorexa ITOK
22 P N https://m.edsoo.ru/ff0a762
OTHOCUTEIFHOHN BIQXKHOCTH g
BO3IyXa" B
73 Pemenue 3agad Ha onpeneneHne
BJIQYKHOCTH BO3/yXa
[TpuHIHIBI pabOTHI TETIIOBBIX
24 nsurateneif. [TapoBas TypOuHa.
JIBurarensb BHYTPEHHETO CTOPaHHUs
25 KIIJI TenmoBoro aBurares. bu6mmoreka [IOK



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628

TennoBeie ABUTATCIIN U 3all1Ta
OKpYKaroIEe Cpebl

3aKOH COXpaHEHHS U MPEBPALICHUS

https://m.edsoo.ru/ff0a7c7
C

26
SHEPTHH B TEIUIOBBIX MpOIleccax
[ToaroroBka K KOHTPOJILHOU paboTe
" bubmmoreka [JOK
1o TeMe "TemnnoBnIe ABICHUS.
27 . https://m.edsoo.ru/ff0a83f
N3menenne arperaTHbIX COCTOSTHUI 5
BenrecTna" -
KonTponbHas pabota no teme bubnuorexa [IOK
28 "TermioBble ABiIeHud. M3menenne https://m.edsoo.ru/ff0a86a
arperaTHbIX COCTOSIHUM BelecTna' [§
29 Dnektpuzanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPST0B
Ypok-uccrienoBanue
30 "DnexkTpu3auus Tea UHAYKIUEH 1
IIPU COIPUKOCHOBEHUU"
. bu6nmoreka [JOK
B3anmopeiicTBre 3apsyKeHHBIX TEIT.
31 https://m.edsoo.ru/ff0a87e
3akon Kymnona 4
DNeKTpUYECcKoe moJie.
bu6nmoreka [JOK
HanpsiskeHHOCTB AJIEeKTPUYECKOro
32 https://m.edsoo.ru/ff0a8a0
nosist. [IpuHnun cynepno3unuu X
ANEKTPUUYECKUX TOJIEeH -
Hocutenu snektpudueckux 3apsios.
33 OneMeHTapHbIi 3apsa. CTpoeHne
aToma
bu6mmorexa [IOK
[TpoBOAHUKY M TUAIEKTPUKH. 3aKOH
34 https://m.edsoo.ru/ff0a8ef
COXPaHEHUS AIEKTPUUIECKOTO 3apsia p
35 Pemrenue 3a1au Ha npuMeHEHUE bu6mmoreka [JOK

CBOMCTB 3JIEKTPUUYECKUX 3apsI0B

https://m.edsoo.ru/ff0a90c



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc

C

DNEeKTPUUECKUH TOK, YCIIOBUS €r0

bu6mmoreka [IOK

36 cymiectBoBaHus. McTounuku https://m.edsoo.ru/ff0a95a
SIEKTPUYECKOTO TOKA 4
bu6mmoreka [IOK
37 JlelicTBUA SIIEKTPUYECKOrO TOKA https://m.edsoo.ru/ff0a96b
2
VYpoxk-uccienoanue "JleiictBre
38 3JIEKTPUYECKOTIO MOJIsl Ha 1
MPOBOJHUKHU U JUAJIEKTPUKHU"
DNEeKTPUYECKHUI TOK B METaJLJIaX, bubmorexa HOK
39 https://m.edsoo.ru/ff0a983
KHUJIKOCTSX M razax 3
40 DneKkTpruyecKas 1enb U e€
COCTaBHBIC YaCTH
Cuna toka. JlaGopaTopHas pabora
"N3mepenue u peryimpoBaHue CUIIbI Bu6miorexa LIOK
41 TOKa".(€ HCMOL30BAHNEM 0.5 hitps://m.edsoo.ru/ff0agbd
1M (ppoBoOro U aHAJIOr0BOIO 6
o0opynoBanus ueHrpa «Touka B
pocTay)
DNeKTpUUECKOE HANIPSKEHHE.
Bonsr™metp. JIaboparopnas pabota
"U3mepenue u perympoBaHue bubaunoreka LIOK
42 HaIpsDKeHUA' (€ MCIoJIb30BaHueM 0.5 https://m.edsoo.ru/ff0a9%e1
HU(POBOro U aHAJIOTOBOI0 4
o0opynoBanus neHTpa «Touka
pocTay)
ConpoTHBIeHHE TPOBOTHUKA. bu6mmoreka [JOK
43 VY ienpHO€E CONPOTUBIICHUE https://m.edsoo.ru/ff0aa73

BCIICCTBA

8



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

Jlaboparopnas pabota
"3aBUCUMOCTD JIEKTPUYECKOTO

bu6mmoreka [IOK

44 CONIPOTUBJICHUS IPOBOJIHUKA OT €r0 https://m.edsoo.ru/ff0aa73
JUTMHBI, IJIOIIAAH MTONEPEeYHOro 8
ce4yeHus u marepuaia”
3aBHCUMOCTb CHJIBI TOKA OT bubmuorexa [JOK
45 HanpspkeHus. 3akoH Oma Juis https://m.edsoo.ru/ff0aa44
y4acTKa [enu a
JlaGopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTU CHIIBI
TOKa, UIYIIETO Yepe3 PE3UCTOp, OT
’ ’ bubmuorexa [JOK
COTPOTHUBIICHUS PE3UCTOPA U
46 " https://m.edsoo.ru/ff0aa04
HaIpsDKEHUS Ha PE3UCTOPE .
(c ucnosib30BanueM HUGpPOBOro 1 -
aHAJIOTOBOI0 000PYI0BAHUS
nenTpa «Touka pocray)
47 [TocnenoBarenbHOE U MapaieIbHOE
COCTMHEHUS TIPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka
. bu6nmoreka [JOK
TIpaBWJIA CIIOKCHHUSI HAITPSHKCHUN
48 https://m.edsoo.ru/ff0aaas
P TIOCIIEIOBATEIFHOM 2
COCIMHEHUH JIBYX PE3UCTOPOB" B
JlaGopatopnas pabora "IIpoBepka
bu6mmorexa [IOK
TIpaBWIIA JTS CHITBI TOKA MTPU
49 https://m.edsoo.ru/ff0aadl
napauieIbHOM COCTMHEHUN .
pe3uctopon” -
Pemenue 3anau Ha npuMeHeHUE bubnmuorexa [JOK
50 3akoHa OMa JJis pa3IuyHOTO https://m.edsoo.ru/ff0aaf8
COCTMHEHUS TIPOBOTHUKOB a
51 Pabora u MomHoOCTh bu6mmorexa [IOK

ANEKTPUYECKOTO TOKA. 3aKOH

https://m.edsoo.ru/ff0ab12



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

Jxoyinsa-Jlenna

|

JlaGopaTopHas paborta
"OnpeneneHue paboThl U MOIITHOCTH
3JIEKTPUYECKOIo TOKa"

bubmuoreka [JOK

52 https://m.edsoo.ru/ff0ab3e
(c ucrosib30BaHueM HUGPOBOro 1 0
aHAJI0r0BOr0 000Py/10BAHMS B
nenTpa «Touka pocra»)
DneKTpuuecKue Henu u
MOTPEOUTENH PIECKTPHUUECKOM
bubmuorexa [JOK
sHepruu B ObITy. KopoTkoe
53 https://m.edsoo.ru/ff0ab66
3aMbIKaHUE 0
IMpodopueHTaIMOHHBI B
KOMIIOHEHT
54 [TocTosiHHBIE MAarHUTHI, UX
B3aUMOJICHICTBHE
" bubmuoreka [JOK
VYpoxk-uccienoanue "M3yuenune
55 . " https://m.edsoo.ru/ff0ac3d
TMOJIEH MOCTOSTHHBIX MarHUTOB 0
MarnuTtHoe 1mojie. MarHuTHOE 1moJie bu6nmoreka [JOK
56 3eMIIM U €T0 3HaYeHUue AJIs )KU3HU https://m.edsoo.ru/ff0acOb
Ha 3emie a
[ToaroroBka Kk KOHTPOJILHOI paboTe
1o TemMe "DIEKTPUIECKUE 3apsiIbl. bubnmnorexa [JOK
57 3apspKeHHBIC Tela | UX https://m.edsoo.ru/ff0abd2
B3auMoaeucTBus. IlocTOSHHBIN c
AIEKTPUYECKUN TOK"
KonTponbhas pabota no teme
"DIEeKTpUUECKHUE 3aPSIbL. bubnmnoreka [JOK
58 3apspKeHHBIC Tela U UX https://m.edsoo.ru/ff0abea

B3anMoiericTBUS. I1oCTOAHHBIN
AJIEKTpHUECKUil TOK" /

8



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

59

60

Bcepocculickas nposepodHas
paborta

PesepBHbIit ypok. Pabora ¢
TekcTamu 1o Teme "[locTosHHBIN
AJIEKTPHUYECKUH TOK" /
Bcepocculickas nposepodHas
paborta

OnbIT OpcTeaa. MaroutHoe mose
3JIEKTPUYECKOI0 TOKa MarHuTHoe
T0JI€ KaTYIIKU C TOKOM

(c ucnoJsib30BaHueM HUGPOBOro 1
aHAJI0rOBOr0 000Py/10BaAHMS
nenTpa «Touka pocra»)

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc
6

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d
2

61

62

[IpumeHeHue HMeKTPOMarHuToB B
texHuke. JJaboparopras pabora
"N3yuenue neiicTBUS MarHuTHOTO
TIOJIsI Ha MPOBOJAHUK C TOKOM"

OneKTpOABUTaTEIb IIOCTOSIHHOTO
ToKa. Mcnonb3oBanue
ANEKTPOABUraTeNed B TEXHUUECKUX
YCTPOWCTBAaxX U Ha TPAHCIIOPTE.
JlabopartopHnast pabota
"KoHcTpynpoBaHue u usyueHue
paboThI eKkTpoaBUraTess"”

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74
a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86

C

63

OnsiTel @apanes. 3akoH
SHGKTpOMaFHHTHOﬁ HUHAYKIOUU.
[IpaBuio Jlenna

(c ucrosib30BaHueM HUGpPOBOro 1
aHAJIOT0BOI0 000pPY/10BAHHUA
nenTpa «Touka pocra»)

64

Onekrporereparop. CrocoOs



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

MIOJIyYEHUS IIEKTPUIECKON
SHEPruu. DIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEpIrun

[ToaroroBka K KOHTPOJILHOU paboTe
65 1o TemMe "DIIeKTPUIECKUE U 1
MAarHUTHBIE SIBJICHUS"

KontponbHas paboTa mo teme bubnmoreka [JOK

66 "DJeKTpUYEeCKUEe U MarHUTHbBIE 1 1 https://m.edsoo.ru/ff0acb1
apiaeHus" 4
PesepBHylit ypok. PaGota ¢ bubnuorexa [JOK

67 TekcTamu 1o Teme ""TernnoBbie 1 https://m.edsoo.ru/ff0accS
sIBIICHUS " e

PesepeHsiii ypok. Pabora ¢
68 TEKCTaMU I10 TeMe "MarauTHele 1

SABJIEHUS"

OBLIEE KOJIMYECTBO YACOB I1O0

14.
I[TPOT'PAMME 68 2 4 >



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

9 KUIIACC

KounyecTBO 4acoB ara
A 20P
U3ydeHusl
Ne Tema ypoka
n/n KonTpoanb IMpakTnuec
Bcero P P
K HbIe KHe
padoThI padoThbI
1 MexaHu4ecKoe ABUKEHHUE.
MarepuanbHas TOUKa
Cucrema orcuera. bu6mmorexka [IOK
2 OTHOCHUTEIHLHOCTD https://m.edsoo.ru/ff0ad4
MEXaHUYECKOTO JABUKEHUS 74
PaBHOMEpHOE MPSMOJIMHEHHOE bubmorera [JOK
3 p P https://m.edsoo.ru/ff0ad 1
JIBVOKCHUC
9a
HepasHoMepHOE
4 NPSIMOJIMHEMHOE JBUYKEHUE.
CpenHsiss 1 MTHOBEHHAs
CKOPOCTb
[IpsimonuHeiiHOe bu6nuorexa [IOK
5 PaBHOYCKOPEHHOE IBMIKEHUE. https://m.edsoo.ru/ff0ad8
Yckopenue d4
CKOpOCTh MPAMOIIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBH)KCHHS.
I'paduk ckopoctu
JlaGopaTtopHnast pabota bubnmnoreka [JOK
7 "Omnpenenenne yCKOpEHUs Tena 1 https://m.edsoo.ru/ff0adb
18

IIPU PaBHOYCKOPEHHOM



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

JIBIDKEHUH 110 HAKJIOHHOU
MJI0CKOCTH"

(¢ McImoIb30BAHUEM
HU(PPOBOro M AHAJIOTOBOI0
000py10BaHUS LIEHTPA
«Touxka pocra»)

CB00OOHOE T1aIEHHE TEI.

8
Omnpitel ['anunes
PaBHOMEpHOE ABMXKEHUE TTIO
okpyxxHocTu. [lepron u yacrora bubmorera [JOK
9 24 - P . g https://m.edsoo.ru/ff0ael
obparenus. Jluneitnas u oy
yTJI0Basi CKOPOCTH _
10 LlenTpocTpemuTensHoOe
YCKOpEHHUE
bu6mmoreka [JOK
IT i H a.
11 CPBBI 3aKOH HRIOTOH https://m.edsoo.ru/ff0ae6
BekTtop cuibl
12
bu6mmoreka [JOK
B i H a.
12 ropout ?:aKOH broTon https://m.edsoo.ru/ff0ac?
PaBHOelicTBYIOIIAs crta 24
bu6mmoreka [IOK
T i H .
13 PETHH SAKOH HLIOTOHA https://m.edsoo.ru/ff0ae9
Cynepno3uuust cui %
Pemenue 3aga4 Ha IpUMEHEHHE bubmorexa HOK
14 A P https://m.edsoo.ru/ff0aeb
3akoHOB HrioTOHA 6
bubmuorexa [JOK
15 Cwita ynpyrocta. 3akoH ['yka https://m.edsoo.ru/ff0aec

a2



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
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Permenne 3agau mo reme «Cuia

16
YOPYTOCTH»
JlaboparopHas pabota bubnnoreka [HOK
17 «OmnpeneneHue )KeCTKOCTU https://m.edsoo.ru/ff0ace
MIPYKUHBD» 28
bu6mmoreka [IOK
18 Cuna tpeHus https://m.edsoo.ru/ff0af7
38
Pemenue 3amau no reme «Cuna bubmorexa HOK
19 https://m.edsoo.ru/ff0afa
TPCHHSD 26
JlaGopaTtopHast pabora
"Onpenencane kodpduimeHTa
TPEHUs CKOJIbXKEHUs" bubnuorexa [JOK
20 (¢ MCImOJIL30BAHHEM https://m.edsoo.ru/ff0af8
HH(POBOro U AHAJIOr0OBOI0 be
000py10BaHUS IIEHTPA
«Touxa pocra»)
Pemenue 3anay o teme bu6mmoreka [IOK
21 "3akonbl HeroToHa. Cuna https://m.edsoo.ru/ff0afb
ynpyroctu. Cuia tpeHus" 8e
Cuia TSKECTH U 3aKOH
BCEMUPHOTO TATOTEHHUS. bubmmorexa [TOK
22 https://m.edsoo.ru/ff0af0
YckopeHnue cBOOOIHOTO 44
naJCHUS
Ypok-koHpepenius "JIBuxenue
oz TEJ BOKPYT TPaBUTAITMOHHOTO

nenTpa (ConHeyHas cucteMa).
T'anaktuxn"



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

Pemenue 3agau mo teme "Cuna bubmuorexa [JOK
24 TSDKECTH U 3aKOH BCEMHUPHOIO https://m.edsoo.ru/ff0af5
TAroTeHus" 8
bubmuorexa [JOK
[TepBasi kocMHUYeCcKasi CKOPOCTb.
25 https://m.edsoo.ru/ff0af3
HeBecomocTs u neperpysku 3c
PaBHOBecue MarepualibHOIN
TOYKH. AOGCOIIOTHO TBEPAOL
i bubmuorexa [JOK
Teso. PaBHoBecue TBEPAOTO
26 . N https://m.edsoo.ru/ff0afe
TeJa C 3aKPerIEHHOI OChI0 16
BpalleHusl. MOMEHT CHUJIBI. o
IlenTtp TsRECTH
PaBHOBecue maTepuabHOW
TOYKH. AOGCOIIOTHO TBEPAOL
7 Teso. PaBHoBecue TBEPAOTO
TeJa ¢ 3aKPEIUIEHHON OChIO
BpaieHusi. MOMEHT CHJIBI.
LlenTp TsxecTn
Pemenne 3aa4 1mo Teme bu6mmoreka [JOK
28 "MowmenT cuibl. LlenTp https://m.edsoo.ru/ff0b0
TsKECTH" 2b4
[ToaroroBka Kk KOHTPOJIBHOU
" bubnmoreka [JOK
pabote no Teme "MexaHnyeckoe
29 . https://m.edsoo.ru/ff0b0
nBIKeHne. B3zanMonencTere 408
Ten"
KonTtponbHas pabora o Teme bubnnoreka [JOK
30 "MexaHn4ecKoe IBIKEHUE. https://m.edsoo.ru/ff0b0
Bsaumonetictsue Ten" bec
31 HNmnynsc Tena. UMiynsc CHIIbL. bubnmnoreka [JOK



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

3aKOH COXpaHEHMsI UMITYJIbCA.
VYupyroe u Heynpyroe

https://m.edsoo.ru/ff0b0
7fa

B3aUMOJICUCTBUE
" bubmmoreka [JOK
Pemenue 3agau mo teMme "3akoH
32 " https://m.edsoo.ru/ff0b0
COXpPaHEHHUS UMITYJIbCa
96¢
VYpok-koH(pepeHus
"PeakTuBHOE ABUKEHUE B
33 IpUPOJIE U TEXHUKE"
IIpodopueHTalMOHHBIN
KOMIIOHEHT
bubnnoreka [JOK
Mexanunueckas paboTa u 1
34 https://m.edsoo.ru/ff0b0a
MOIIIHOCTb g4
bubmuorexa [JOK
PaboTa CHIIBI TSKECTH, CHJIBI
35 https://m.edsoo.ru/ff0b0
YOPYTOCTH M CHJIBI TPEHUS dbg
JlaGopaTtopHast pabota
«Omnpenenenue pabOThI CUITBI
36 TPEHUs IIPU PAaBHOMEPHOM
JBUKEHHUH TeJa Mo
TOPU30HTAIBHOMN MTOBEPXHOCTH)
37 CBs13b SHEprUM U paboTHI.
[MoTenumansHas SHEPTUS
Kunernueckas sneprus. bubnmoreka [JOK
38 TeopeMa 0 KHHETHYECKOU https://m.edsoo.ru/ff0b0c
SHEPTUH 32
39 3aKoH COXpaHEeHHsI SHEPTUU B

MEXaHUKE



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

JlaboparopHas pabota bubnnoreka [HOK
40 «M3yueHue 3aKkoHa COXpaHEHUS https://m.edsoo.ru/ff0b1
JHEPrUm» 2fe
bubmuorexa [JOK
KoneGaTenbHoe NBUXKEHUE U
41 https://m.edsoo.ru/ff0b1
€ro XapakTepPUCTUKU
858
3aryxaromye KojaeOaHusl. bubmuorexa [JOK
42 BoinyxeHHbIE KOJIE0aHUS. https://m.edsoo.ru/ff0b2
Pe3onanc 0f0
MaremaTtnueckuii u
NPYXUHHBIA MasiTHUKU
43 (¢ MCIOJIL30BAHHUEM
Hu(pPOBOro U AHAJIOTOBOT0
00opy/oBaHusI LIEHTPa
«Touxka pocra»)
Ypok-uccnenoBasue
bu6mmoreka [IOK
«3aBHUCUMOCTH MEepHOJIa
44 . https://m.edsoo.ru/ffObl
KOJIeOaHUH OT KECTKOCTH 97a
NPY>KAHBI U MAaCCHI TPy3a» -
45 [IpeBpaiienue sHepruu npu
MEXaHUYECKUX KOIEOAHUIAX
JlaGopaTtopHnast pabota
bubmuorexa [JOK
«Ompenenenue 4acTOTHI U
46 . https://m.edsoo.ru/ff0bla
nepuoza Konebanui o
IPYKUHHOTO MasSiTHUKa o
JlaGopaTtopHnast pabota
bubmuorexa [JOK
«ITpoBepka HE3aBUCUMOCTH
47 . https://m.edsoo.ru/ff0bl
nepuoja kojaebaHuit rpysa, 97a

MNOABCIICHHOI'O K HUTH, OT
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https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a

48

MaccChl Tpy3a»
(¢ McImoIb30BaAHUEM
HU(PPOBOro M AHAJIOTOBOI0
000py10BaHUS LIEHTPA
«Touka pocray)

Mexannueckre BOJIHBI.

CBoiicTBa MEXaHUYECKUX BOJH.

HpO,I[OJ'ILHHC U IIOIICPCYHLBIC
BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2
1fe

49

Ypok-koHpepeHuus
"MexaHHYeCKH€E BOJIHEI B
TBEPAOM Tele. CelicMruYecKue
BOJIHBI"

50

51

52

3ByK. Pacnipoctpanenue u
OTpa)KEHUE 3BYKa
Ypok-uccnenoBasue
"HaOmroaeHre 3aBHCUMOCTH

BBICOTHI 3ByKa OT 4acTOTHI"

r POMKOCTB 3BYKa U BBICOTA
TOHA. AKYCTI/I‘{eCKHﬁ pPE30HaHC

53

VYpok-koHpepeHIus

"V bpTpa3Byk U HH(GPa3BYyK B
IIPUPOJIE U TEXHUKE"
IMpodopueHTAMOHHBIN]
KOMIIOHEHT

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2
3ca

54

IToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme "3aKOHbI
coxpaHeHus. MexaHu4yeckue
KoJIeOaHMs U BOJHEI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2
510



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

KonTtponbHas pabora o Teme
"3aKOHBI COXpaHEHHUSI.

55
Mexannyeckue KonebaHus u
BOJIHBI"
bubmuoreka [JOK
DIIEKTPOMAarHUTHOE I0JI€.
56 https://m.edsoo.ru/ff0b2a
DIIEKTPOMarHUTHbIE BOJIHBI b
o¢c
57 CBolicTBa 3JIEKTPOMArHUTHBIX
BOJIH
Ypok-konpepennus "llkana
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnonb3oBanue bu6mmoreka [IOK
58 3JIEKTPOMATrHUTHBIX BOJIH JJISI https://m.edsoo.ru/ff0b2f
COTOBOM CBsI3U" e6
IIpodopueHTannOHHBIN
KOMIIOHEHT
VYpok-uccnenosanue "HMzydenue
N bubmuorexa [JOK
CBOMCTB 3JICKTPOMArHUTHBIX
59 https://m.edsoo.ru/ff0b2¢
BOJIH C TIOMOIIHI0 MOOMIJIBHOTO p
6C
tenedona"
Pewienue 3anau Ha onpeneneHne
60 YaCcTOTHI U JJIUHBI
3JIEKTPOMArHUTHON BOJHBI
DNeKTpOMarHuTHas mpupoaa bubnuorexa [JOK
61 cBeta. CKOpOCThH CBETA. https://m.edsoo.ru/ff0b3
BoaHoBEIE CBOMCTBA cBETa 1d0
Hcrounuku cBera. bu6mmoreka [JOK
62 IIpssmonunenHoe https://m.edsoo.ru/ff0b3
658

PacCIIpoCTpaHCHUC CBCTA.
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https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
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3armenus Connua u JIyHsl

3aKOH OTpa)KeHUsI CBETA.

bu6mmoreka [IOK
3epkaina. Pemenue 3a1au Ha
63 https://m.edsoo.ru/ff0b3
MPUMEHEHUE 3aKOHA OTPAKEHUS Scd
cBeTa sc4
bu6mmoreka [IOK
[Ipenomienue cera. 3aKkoH
64 https://m.edsoo.ru/ff0b3a
MIPEJIOMJICHUS CBETA e
[TonHOE BHYTpEeHHEE OTpaKEHUE
bu6mmorexka [IOK
cBera. Vcronb30BaHKUE MTOTHOTO
65 https://m.edsoo.ru/ff0b3¢c
BHYTPEHHET0 OTPaKECHUS B 5e
ONTHYECKUX CBETOBOJIAX _
JlaGopaTopHas pabota
"HccneqoBanue 3aBUCUMOCTH
66 yIJIa IIPEJIOMIIEHUS CBETOBOTO
Jy4a OT yIJia MaJeHus Ha
rpaHuLe "BO31yX-CTEKI0""
VYpok-koHpepeHuus
"Hcnosb30BaHuE MOJTHOTO
67 BHYTPEHHET0 OTPaKECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bubmuorexa [JOK
Jlunzel. OnTyeckas cuia
68 https://m.edsoo.ru/ffOb3f
JTUH3BI
2¢
. bu6mmorexa [IOK
[Toctpoenue nzobpaxeHuii B
69 https://m.edsoo.ru/ff0b4
JUH3aX
44a
70 JlaGopaTtopHnast pabota bubnuotexa [JOK
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https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a

"Onpenenenne HOKyCHOTO
PacCTOSTHUS U ONTHYECKOMN CHIIBI
cobuparomiei TuH3bI"

https://m.edsoo.ru/ff0b4
206

Ypok-koHpepeHuus

bu6mmoreka [IOK

71 "OnTuyeckue JIMH30BbIC https://m.edsoo.ru/ff0cOa
npubopsr" 7e
['ma3 kak onTuyeckas cucrema. bubmorexa [TOK

72 3pere https://m.edsoo.ru/ff0b4

684

7 Ypok-kondepenus "JlepexTo
3penus. Kak coxpanutsb 3peHue"
Paznoxenue 6enoro csera B
cnektp. OnbiTel HptoTOHA. bubmorera [TOK

74 https://m.edsoo.ru/ff0cOf
CrnosxeHue CeKTpaIbHbIX Ae
uBeroB. Jlucnepcus ceera -
JlabopaTtopHast pabota "OMBIThI
0 Pa3JI0KEHUIO OENIoro cBeTa B bubnuoreka [IOK

75 CIIEKTP U BOCIPUATHIO LIBETA https://m.edsoo.ru/ff0cOe
MPEeIMETOB MPU X HAOIIOIEHUN 2a
yepes 1IBETOBbIE GHILTPHI"
VYpok-npaktukyM "BonHoBbIE

76 CBOICTBa cBeTa: AuCIepcus,
uHTepepeHys u audpaxus”
Omnsite Pesepdopna u bubmorexa HOK

77 https://m.edsoo.ru/ff0c12
TUTaHeTapHast MOJAENb aTOMa .8

3 [Tocrynater bopa. Monens
! aroma bopa
79 Hcnyckanue u norjioneHue bubnuotexa [JOK



https://m.edsoo.ru/ff0b4206
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https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
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https://m.edsoo.ru/ff0c12a8

cBeTta aToOMOM. KBaHTHI.
JIuneityaTeie CIEKTPbI

https://m.edsoo.ru/ff0c14
4c

" bubnmoreka [JOK
VYpok-npaktuky™m "HabmroneHue
80 " https://m.edsoo.ru/ff0c15
CHEKTPOB UCITyCKaHUS 50
bu6mmoreka [IOK
81 PagnoakTBHOCTB U €€ BUbI https://m.edsoo.ru/ff0c16
72
CtpoeHue aTOMHOTO siipa bubmorera [JOK
82 P pa- https://m.edsoo.ru/ff0c18
Hyxknonnast Mmogens ac
bu6mmoreka [IOK
PanuoakTuBHBIEC TPEBpAIICHHUS.
83 https://m.edsoo.ru/ff0cla
H3oTonbl
14
Pemenue 3aga4 mo teme: bubmuorexa [JOK
84 "PagmoakTHBHEIC https://m.edsoo.ru/ff0c1b
npeBparieHus" 4a
85 IIepuon nonypacnana
VYpok-koH(pepeHus bubnnoreka [JOK
86 "PaguoaKkTUBHBIE U3TYUYEHUS B https://m.edsoo.ru/ff0c2 1
NpUPOJE, MEAUIIMHE, TEXHUKE" 26
SAnepHble peakuu. 3aKOHbI bu6nuorexa [IOK
87 COXpAaHEHUS 3apsAI0BOTO U https://m.edsoo.ru/ff0clc
MAaCCOBOI'0 YHCEII 58
DHeprus CBS3U aTOMHBIX /1€ bubmorexa HOK
88 P p- https://m.edsoo.ru/ff0c1d
CBsi3b Macchl U SHEPTUH 7
29 Pewienne 3agau o reme

"Snepubie peakun"
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Peaknuu cuHTe3a U IEJIEHUS

bu6mmoreka [IOK

90 sanep. UCTOUHUKY SHEprun https://m.edsoo.ru/ff0cle
Connua u 3BE3]1 88
Ypok-koHpepenus "Anepuas

91 sHepreTuka. JlercTBus
PaIMOAKTUBHBIX U3ITy4YEeHUHN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme bubnnoreka [JOK

92 "DeKTpOMarHUTHOE MOJIE. https://m.edsoo.ru/ff0c22
DNEKTPOMAarHUTHBIE BOJTHBI. 3e
KBanToBsie siBiieHus"

KonTponbHas padbora no teme
93 "DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsIc sBICHHS"
[ToBTOpenue, 060061IeHNE. bu6mmoreka [JOK

94 JlaGopaTopHbie pabOTHI 1O https://m.edsoo.ru/ff0c24
Kypcy "B3aumopeiictue Ten" Sa
[ToBTOpenue, o6oOIIeHNE.

bu6mmoreka [IOK
Pemenue pacueTHbIX U

95 https://m.edsoo.ru/ff0c25
KaueCTBCHHBIX 3a/1a4 110 TEME 7
"TemnnoBsle mporeccs” —

[ToBTOpenue, o6oOIICHNE.
bu6mmorexa [IOK
Pemenue pacueTHbIX U

96 https://m.edsoo.ru/ff0c2a
KaueCTBEHHBIX 3a/1a4 110 TEME 2
"KIIJI TerutoBbIX aBUTaTENeH" o

97 [ToBTOpenue, o6oOIICHNE. bubmmoreka [IOK

Pemienne PACUCTHBIX U

https://m.edsoo.ru/ff0c2b
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https://m.edsoo.ru/ff0c1e88
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KaueCTBEHHBIX 33]1a4 110 TEME
"KII/ snexrpoycTtaHoBOK"

30

[ToBTopenue, o6oOIIeHNE.

bu6mmoreka [IOK

98 JlaboparopHbie pabOTHI 11O 1 1 https://m.edsoo.ru/ff0c2c
Kypcy "CBeToBbI€E sIBIEHUS" 52
[ToBTOpEHME, 0O0OIICHHE.

bubmuorexa [JOK

99 Pabora ¢ Tekcramu 1o Teme 1 https://m.edsoo.ru/ff0c2d
"3aKOHbBI COXpaHEHUs B 6a
MeXaHHKe" 6a
[ToBTOpeHnue, 06061IeHNE. bubnuorexa [JOK

100 PaGora ¢ Tekctamu 1o Teme 1 https://m.edsoo.ru/ff0c2e
"Konebanus u BoJHbI" 82
[ToBTOpeHnue, 06061IeHNE. bubnuorexa [JOK

101 PaGora ¢ Tekctamu 1o Teme 1 https://m.edsoo.ru/ff0c30
"CBeToBbI€ sIBJICHUS" 44
[ToBTOpeHnue, 06061IEHNE.

102 Pabora ¢ Tekctamu o Teme 1
"KBaHTOBas U siiepHas ¢pusuka'

OBUIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME
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IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOIM
00pa30BaTeJILHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA M0 ONMHMCAHHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAaHHOC (1)I/I3I/I‘IGCKOC SBJICHHUC

pacrio3HaBaTh IPOSIBIICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 337a4dy B y4eOHYIO, BBIACIATDH

CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUN

1.4

ONHKCHIBATh HW3YYECHHBIC CBOWCTBA Tel W (PU3MUECKUE SBICHUS,
UCTONb3ysd (U3MYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIONb3YyEMbIX BEJIMYUH, HX
0003HaueHMsI ¥ €AMHUIIBI (PU3NUECKUX BEITMUMH, HAXOIUTH (HOPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3HYECKYI0 BEIUYMHY C JIPYTHMMH
BEIMYMHAMHU,  CTPOUTh  TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(U3UYECKUX BEJIMYUH

1.5

XapaKTEepU3oBaTb CBOMCTBa TCII, (I)I/I3I/ILICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU O3TOM JAaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IPOBKy 3aKOHa MW  3alIUCbiBaTb €ro  MaTreéMaThu4dcCKOC

BBIPAKECHHE

1.6

1.7

OOBACHATh (U3UYECKUE SIBICHUS, MPOLECCHl M CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUd HPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBIBIATh INPUYMHHO-CIIECACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JIOrMYeckux IaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX ABJIEHUH, (PU3HUECKUX 3aKOHA WIIH

3aKOHOMCPHOCTHU

peuiaTtb pvaéTHLIC 3aga4n B 1 -2 Z[eﬁCTBHH, HCIIOJIb3Ys 3aKOHBI U




(bopMmyIIbl, CBsI3bIBaONINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHAIM3a
YCIOBHMSL 3aJa4yd 3allUChIBaTh KpPAaTKOE YCIIOBHE, IIOACTABIIATH
¢u3nveckre BeIUUMHBI B (YOPMYJIIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIPaBOYHBIE JIaHHBIE, HEOOXOUMBIE JUIsSl PEILIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOTYYSCHHON (PU3UUECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH ITOMOIIU
bu3NYeCKUX METOJOB, B OINHCAHWU UCCIIECJOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIION0KEHUE (rumore3y),  pasnuyaTh u
MHTEPIPETUPOBATh MOJYYEHHBI pe3ylbTaT, HaXOAUTb OIIMOKU B

XO0JE€ OIbITa, A€JIaTb BBIBOJABI 110 €TI0 pC3yJibTaTaM

1.9

1.10

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
busznueckux  CBOMCTB  Tenm:  (GopMynaupoBaTh  MpOBEpsieMble
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEIJIOKEHHOTO

060py,Z[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTL BBIBObI

BBINOJIHATh TPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3ANMKCHIBATH MOKA3aHUS TMPUOOPOB C YUETOM

3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

NPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYTOM C MHCIONb30BAHUEM IIPSAMBIX HW3MEPEHUI,
y4acTBOBaTh B IJIAHUPOBAHUHM Y4E€OHOrO HCCIEOBaHUs, cOOUpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHUS, CIEAYs IPEITI0KEHHOMY ILIaHY,
¢ukcupoBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH (PU3MYECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUI U TpadHKOB, €JIaTh BBIBOIbI

10 pe3yJIbTaTaM UCCIIEI0BAHUS

1.12

1.13

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICOys
HpeHHO)KCHHOﬁ HWHCTPYKIUU: IIPU BBINNOJIHCHUHN H3MepeHHI>i CO6I/IpaTI>
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUC HCKOMOM

BCINYHHBI

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

YKa3bIBaTh IMPUHIUIIBL )ICP'ICTBI/ISI HpI/I60p0B n  TEXHHYCCKHX
yCTpOﬁCTB, XapaKTCPU30BaTh MPUHIHUIIBL ,Z[CﬁCTBPIH N3YUYCHHBIX
HpI/I60pOB N TEXHUYCCKUX yCTpOfICTB C IIOMOIIBKO HX OIIMCaHHA,
HCIIOJIb3YyA 3HaHUA 0 CBOMCTBax (I)I/I3I/ILICCKI/IX SIBIICHUM u

HeoOXoauMbIe (PU3NUECKHE 3aKOHBI i 3aKOHOMEPHOCTH




1.15

OPUBOAUTH TpPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPAX)
MPaKTUYECKOTO UCIOIb30BaHUS (PU3NICCKUX 3HAHUI B TTOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu M TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM 9KOJIOTMYECKOTO TIOBE/ICHHS B OKPYIKAIOLICH cpefie

1.16

OCYILECTBIISITh OTOOP MCTOYHMKOB MH(pOpMaluu B ceTu VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUH W TMYTEM CpPAaBHEHHS PA3IMYHBIX HCTOUYHUKOB
BBIJICTATh MH(OpMANWIo, KOTOpas SBISETCS MPOTHBOPCUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBINIOJTHEHUH y4eOHBIX 3aJ1aHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpIKaHMUS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTd VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HUHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

C03/1aBaTh COOCTBEHHBIC KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOIIECHUS
HAa oOcHOBe 2 — 3 HCTOYHHUKOB UHGpOpMaUU (PUINIECKOTO
COJIEpXKaHUsA, B TOM 4YHCJIe MyOJUYHO JeNaTh KpaTKHE COOOIIECHUS O
pe3ylbTaTax MpPOEKTOB WM Y4eOHBIX HCCIENOBAaHHUM, MpPU 3TOM
TPaMOTHO HCIOJIb30BAaTh W3YYCHHBIM MOHATHUWHBIA amnmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npeseHTauI/Ieﬁ

IIPY BBINIOJHEHUH yUEOHBIX MPOEKTOB M UCCIEI0BAaHUI paclpeeaTh
00513aHHOCTH B IPYMIEe B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIEINTh 3a BBIITOJIHEHWEM IUIAHA JIEWCTBHMM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBast MHEHHE

OKPY’KaFOIINX

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HUCIIOJIB30BaTh IMOHATHA

1.2

pas3indaTthb SABJICHUA IO OMHCAHHUIO HUX XapPaKTCPHBIX CBOWMCTB ¥ Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKOG SIBJICHUC

1.3

1.4

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SBICHUA B
OKpYXarolleM MUpe, B TOM yucie (uU3NYeCKue SIBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACTATH

CyILIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUYECKUX SABIICHUN

ONUCBHIBATh H3YyYEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBJIEHUS,
UCTIONB3Yys (U3MYECKHE BEIMYUHBI, TNPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUECKUX BETHMYMH, HAXOTUTH (hOPMYIIHI,
CBA3BIBAIOILME JIAaHHYIO (U3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEIMYMHAMHU, CTPOUTH TpapuKd  M3YYCHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3aKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbIO | — 2 H3y4YEHHBIX CBOMCTBA

(bI/ISI/I‘leCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

pemiath pacyéTHble 3a1aud B 2 — 3 JNEHCTBHUSI, UCIIONb3Ysl 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIOIINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX I pelIeHMs] 3a7adud, BbIOMpaThb 3aKOHbI U (HOPMYIIbI,
HEoOXOoUMBIE Ui €€ pEIIeHUs, MPOBOAUTHh Pacdy€Thl U CPABHUBATH
MOJIydeHHOE 3HadeHUue (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

paciio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOO0B, UCITIOJIB3YS OIMMUCAHUEC UCCICAOBAHNA, BEIACTIATH
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IPABUJIIBHOCTH IIOpsAAKaA

MMPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOIBI

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIH
¢u3mueckux  CBOMCTB  Tel:  (opMysnupoBaThb  MpOBEpsieMble

MPENIOJIOKEeHNs, coOUpaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO




000py10BaHMUs1, OMUCHIBATH X0/ ONBITA M (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSTH TPSIMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYUKOB (PU3HUECKUX BEIMYUH, CPABHUBAThH PE3YJIHLTAThI

U3MEpPEHU ¢ y4€TOM 3a/1aHHOH a0COIFOTHOM MOTPENTHOCTH

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSAMBIX HW3MEPCHUMN:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus,  ciexys  IpeUIOKEeHHOMY  IJIaHy, (uKcupoBaTh
pe3yabTaThl MOJYYSHHON 3aBHCHMOCTH B BHJE TAOIHIl U TPa(uKOB,

ACJIaTh BBIBOAKRI 110 PE3YyJIbTaTaM UCCICA0OBaHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3NYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelyst IpPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYNHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0€e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX ONMCAHMS, HCIOIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHUA U HEOOXOIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTBIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIBHBIC
puOOpbI IO CXeMaM M CXEMaTUYHbIM PUCYHKAaM, COCTABIIATH CXEMBI
JNIEKTPUYECKUX LENed C IOCIEAOBATEIBHBIM W IapalIeIbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas yCIOBHbIE 000O3HAa4YEHUs
JJIEMEHTOB DJIEKTPUYECKUX LIECTIEH

OPUBOANUTH TNpHUMEpbl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpallleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B OKp}/)KaIOH_[eﬁ cpeae

OCYILECTBIISATh MOMCK UHPOPMALUU (PU3UUECKOTO COEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IYyTEM CpAaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLACIATh HH(POPMALUIO, KOTOpas

ABJIIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

HCIIOJIb30BaTh IIPU  BBINNOJIHCHUHA y‘le6HLIX 3aJlaHuM HAay4YHO-




1.19

HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTtepuainsl, pecypchl cetu MHTepHer; Biazers  npuémamu
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHuss WHGOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHBIC MUChMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM YHCIC IyOJMYHO MPEJCTaBIATh PE3yJbTAThI
OPOCKTHON WJIM KCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(bU3MKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTALIUCH

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIOJHEHUM Y4YEOHBIX IMPOEKTOB M HUCCIENOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpeiesaTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBUH M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHUKAaTUBHOE  B3aUMOJCKHCTBUE,  MpOSBIAA  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIOJIb30BAaTh U3YUCHHBIC ITIOHATUS

pas3indaTthb SABJICHUA IO OMHMCAHUIO HMX XApPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (I)I/I3I/ILICCK0€ SBJICHUC
pacno3HaBaTb MPOABJICHHUEC HN3YUYCHHBIX (I)I/I3I/IIICCKI/IX SIBJICHUN B
OKpYyXKarumeM MHUpeE, B TOM YUCIIC (1)I/ISI/IV—IeCKI/Ie SABJICHUSA B IPHUPOAC,

npu 5TOM MEPCBOAUTH IMPAKTHYCCKYIO 3a1a4y B yqe6Hon, BBIACIIATD

CYILLIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUUYECKUX SIBJICHUN

1.4

OIMMHUCBIBATH H3YYCHHBIC CBOMCTBA TEI M (1)PI3PI‘—ICCKI/IG SABJICHUA,
HCIIOJIb3YA (I)I/ISI/I‘-ICCKI/IC BCJIMYHHBI, IpPU OIHUCAHUU [IPABUIIBHO
TPAKTOBAThH (1)H31/I'—IGCKI/II7[ CMBICJI HCIIOJIB3YEMBIX BCJIMYHH,
0003HAYCHHS U CANHUIbBI (I)I/I3I/ILICCKI/IX BCJIMYHH, HAXOAUTH (bOpMYJ'ILI,

CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEJIUYMHY C JIPYTHUMH




1.5

BEIMYMHAMHU, CTPOUTh TpapUKHd  M3YUYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

XapaKTCpU30BaATH CBOMCTBa TCI, (1)I/ISI/II‘IGCKI/IC SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa M  3aIuchiBaTb €ro MareéMaTu4dcCKoOC

BBIpaXXECHHE

1.6

00BSACHATH (DU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPAKTUKO-OPHEHTHPOBAHHOTO  XapakKTepa:
BBISIBJISITh IPUYMHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH O0BICHEHUE U3 2
— 3 JIOTMYECKUX WIIaroB C MOMOIIBI0 2 — 3 HM3y4YEHHBIX CBOWMCTBA

bu3nUecKuX ABICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3aJaud (omMparouiyecs Ha cucreMy u3 2 — 3
YpaBHEHMI), HCHONb3ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gusnyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh ~KPAaTKOE YCJIOBUE, BBIIBIATH HEJOCTAIOIIUE  WIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUI pelIeHUusl, IPOBOJUTH pPacuéThl M OLEHHUBATh PEATUCTHYHOCTh

MOJTYYEHHOTO 3HaYCHUS (PU3NIECKON BETMUNHBI

1.8

1.9

paciio3HaBaTb HpO6J’IeMH, KOTOPBIC MOXHO PCIIWMTL IIPpU ITOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yd OMMCAHUEC HCCIICIOBAaHUs, BBIACIATH
MMPOBEPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3yJIbTaThL Ha6HIOI[eHI/II>’I 1 OIIBITOB

MPOBOAMTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
(Gu3NYECKUX CBONCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpYyAOBaHUsS, OMHCHIBATH XOJI OMBITA U €rO

pe3ynbTaThl, (OPMYIUPOBATH BHIBOJIBI

1.10

IPOBOAWTH TMPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX HU3MEPEHHI,
OTpesieNisis CpeAHee 3HAUYCeHHE H3MepseMOil BennuuHbl (POKycHOE
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mprdopa)

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (U3NYECKHX BEIMYUH C
MCIIOJIb30BaHUEM TMPSAMBIX HW3MEpPEHUN: MJIAaHUPOBaTh HCCIEIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DUKCHUPOBATh pe3yJIbTaThl

HOJ'Iy‘-ICHHOfI 3aBUCHUMOCTH (1)I/ISI/ILIGCKI/IX BCJIMUMH B BHUJC Ta6J'II/IIII/I




Fpa(bI/IKOB, ACJIaTh BbIBOABI 11O PE3yJIbTaTaM UCCICAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEpPEHUs, Clenys MpPEeNIoKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEJIMYMHBI M aAHAIU3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TMpH  pabore ¢

n1abopaTOpHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHBIE INPHU3HAKK HM3YYEHHBIX (PU3MUECKUX MOJEIeH:
MaTepHaibHask TOUKa, a0COIIOTHO TBEPOE TENO, TOUCUHBIH UCTOYHHUK
CBeTa, JIyd, TOHKas JIMH3a, IJJaHETapHas MOJENb aToMa, HyKJIOHHAs

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh IPUHLUIIBI JEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HA HMX OIMCAHUSA, HCIOJIBb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBJIEHUM U HEOOXoIuMble

¢uznyecKknue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbICE PUCYHKH H3yYEHHBIX
TEXHUYECKUX YCTPOICTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJOTMYECKHUX IPOLIECCOB IPHU PEUICHUH Y4YEOHO-IPAKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl MOCTPOSHHS M300paKEHUH B MIOCKOM

3epkajie u coOuparoIeii T1uH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpallieHuu ¢
npruOopaMu U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHS 3/I0POBbS U

coOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpY Karollel cpee

1.18

OCYIIECTBIIATh MOUCK MHPOPMAIUN (PU3MUECKOTO COAECPHKAHUS B CETH
WutepHer, caMocTosSTeNnbHO (OpPMYIHpPYsl IOMCKOBBIM  3aIpoc,
HAaXOAUTh IyTH  OMNpENEJeHHUs]  JIOCTOBEPHOCTH  IOJyYEHHOM
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIIONIb30BaTh MpPH  BBHIMOJHEHMM YYEOHBIX 3aJaHUi  Hay4HO-
HOMYJISIPHYIO JIUTEPaTypy (U3NYECKOrO COAEp)KaHUs, CIPaBOYHbIC
MaTepuaibl, pecypchl cetu HHTepHeTr; BiazeTre npuéMamu

KOHCIICKTUPOBAHHA TCKCTA, Hp606pa3OBaHI/I}I I/IH(I)OpMaI_[I/II/I U3 OJHOM




3HAKOBOM CUCTEMBI B IPYTyIO

1.20

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIECHUS Ha
OCHOBE HH(pOpPMAllUM M3 HECKOJbKUX HCTOYHHUKOB (U3UUECKOrO
CoJepKaHus, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIU
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPM  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN TOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3uKH U CONPOBOXKIATh BBICTYIUICHHWE IPE3CHTalUed ¢ ydEéToM

O0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIOJHEHUH YYEOHBIX NMPOEKTOB M UCCIECIOBAaHUNA (PU3NUECKUX
IPOLIECCOB paclpenesTh 00f3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBINOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  T'OTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3neia

Kon

3JIEMEHTAa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHUPA

IIpoBepsieMble 31eMEHTHI COAePKAHUSA

1.1

®uszuka — Hayka O Ipupoje. SBieHus npUpOABL.
Ou3nyecKue  SBJICHUSA: MEXAHWYECKHE, TEILIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ousnueckue BeNMUMHBL.  M3MepeHne — (QU3UUECKUX
BenuuuH.  Pusudeckue  npubopsl.  [lorpemHocTs

u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.3

1.4

1.5

EcrtecTBeHHOHAyuHBI METOJ IO3HaHUA: HaOIIOJCHUE,
IIOCTAHOBKA HAy4YHOI'O BOIPOCA, BBIABUIKCHHE TMIIOTE3,
OKCHEPUMEHT TI0 TMPOBEPKE THIIOTE3, OOBSICHEHHE

HaAO0JII0IaEMOTO SIBIIEHUS
Onucanne pU3NYECKUX SBJICHUN C TTOMOIIBIO MOIEICH

[IpakTuueckue padbOTHI:

N3mepenue paccTosTHUMN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TEA.
Omnpenenenne pasMepoB MajbIX TEJ.

N3mepenue TemmepaTypbl IPU INOMOIIN KUJIKOCTHOTO

TCPMOMETPA U JaTYUKaA TEMIICPATYPhbI

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIIECTBA

2.1

2.2

23

CrpoeHune BeniecTBa: aTOMbl U MOJIEKYJIBI, UX Pa3MEpBHI.
OneIThl,  JTOKa3bIBAIOLIUE  JUCKPETHOE  CTPOEHHE
BELIECTBA

JBmxeHnne uyactur — BemectBa. CBA3b  CKOpoOCTH
JIBW)KEHUS YacTHI[ C TeMmmepaTypor. bpoyHOBCKkoe
nBkeHue, I dysus

B3aumojielicTBuE YacTHI] BEILIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC




24

ArperatHble COCTOSIHUSI BEILECTBAa: CTPOEHUE Ta30B,
KUAKOCTEH W TBEPABIX  (KPUCTAUIMYECKUX)  Tel.
B3aumocBs3p Mexay CBOMCTBAMH BELIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISPHBIM

CTPOCHHEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6

[IpakTuueckue padbOTHI:

Onenka jaumamerpa aToMa METOAOM  psiioB  (C
ucroiib30BanueM ¢otorpaduii).

OnbITH IO HAOTFOICHUIO TEIUIOBOTO PACIIMPEHHSI Ta30B.
OnbITHI o 0OHapYKEHHIO JecTBUS CHII

MOJICKYJIIPHOI'O IPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexannueckoe IBUKCHHUE. PaBHOMEpHOE u
' HEPABHOMEPHOE JIBM)KEHUE
12 Ckopoctb. CpenHsst CKOPOCTb IIPA  HEPABHOMEPHOM
' JNBUKEHUU. Pacy€r myTH v BpeMeHU JBUKEHUS
SIBnenue uHepuuu. 3akoH MHepuuu. B3aumopeiictBue
3.3 TEJI KaK IIPUYMHA U3MEHEHHsI CKOPOCTH IBUXCHHS TEIL.
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHOCTE BemecTBa. CBS3b INIOTHOCTH C KOJIHMYECTBOM
' MOJIEKYJI B €IUHHIIE 00bEMA BEIIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEI
16 Cuna ynpyroctu u 3akoH I'yka. M3mepenue cuibl ¢
' MTOMOLIBIO JUHAMOMETPA
37 SIBnenue TAroreHus U cwia TsokecTH. Chia TSHKEeCTH Ha
' npyrux mianerax. Bec tena. Hesecomocts
18 Cuna tpenusa. TpeHHE CKOJIBXKEHUS U TPEHHE IOKOS.
' TpeHue B npupojie U TEXHUKE
39 CrnoxxeHue cuj, HaNpaBlICHHBIX IO OJHOM IPSIMOM.
' PaBHOElCTBYIOIIIASA CHIT
[IpakTuueckue padbOTHI:
3.10 OmnpeneneHne CKOPOCTH  PABHOMEPHOI'O  JIBHIKEHUS

(mapuka B OKUAKOCTH, MOJEIU  DIEKTPHUYECKOTO




3.11

3.12

aBTOMOOWJIA M Tak janee). OmpexneneHue cpegHel
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapUka 10
HAKJIOHHOM  ImIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tela. OnbITHI, JI€MOHCTPHUPYIOIIUE
3aBUCUMOCTh PacTsDKeHUs (nedopmaryiv) mpyXKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPHUPYIOLIUE
3aBUCHUMOCTh CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapakTepa COIpUKaACArOIINXCA HOBerHOCTef/'I

DusnuecKue SIBICHNUs B IPUPOJE: IIPUMEPHI IBWKCHHUSA C
Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW U HEXXHMBOU IIPUPOJIE,

ILCIZCTBHC CUJIbI TPCHUA B IIPUPOAC N TCXHUKE

TexHuueckue YCTPOﬁCTBaZ JUHAMOMCETP, IMIOAIIHUITHUKHA

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

HaBJ’IeHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUA U

+ YBEJIUYEHUS J1aBICHUS
42 JlaBneHue raza. 3aBUCUMOCTb JaBJICHUS raza oT 00béMa,
' TEMIEPATYPbI
43 [lepenaya naBneHus: TBEPABIMHU TellaMU, KHUJIKOCTAMU U
' razamu. 3akoH [lackamns. [THeBMaTnyeckue MaliuHbl
3aBUCUMOCTh  JIaBJICHUS OKUIKOCTH OT  TJIIyOMHBI.
4.4 IMaapocraTuyeckuii mapagokc. CooOIIaronmecs cocyabl.
I'mnpaBnuueckre MEXaHU3MBI
Atmocdepa 3emnn u atmochepHoe naBieHue. [puunHel
45 CYyIIIECTBOBAHUSI BO3AYIIHOW oOo0nouku 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JAABICHUS OT
BBICOTHI HaJl YPOBHEM MODSI
46 N3mepenue armocdepHoro npasneHus. [lpubopsl ans
' M3MepeHust aTMOc(hepHOro JaBIeHUS
JleficTBHE KMJIKOCTM M ra3a Ha NOTPYKEHHOE B HHX
4.7 Tesno. BelTankuBaromas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. BozayxonnaBanue
49 [IpakTuueckue padbOTHI:

HccnegoBanne 3aBHUCHMOCTH Beca Tella B BOAE OT




o0béMa TMOTPYKEHHOM B IKUAKOCTH YacTU Tela.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0,  MOrpyxEHHOe B  KUAKocTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOIIEH CHJIbI, JCHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Teaa. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, ICUCTBYIOLICH Ha TEJIO B JKUAKOCTH, OT 00BEMa
MOrPYKEHHON B XKHUJKOCTh YAaCTHU Te€jla U OT IJIOTHOCTH
JKHIKOCTH. Kounctpyupoanue apeomMerpa HIIH

KOHCTPYUPOBAaHHWE  JIONKM U  OmOpenesneHue  eé

rpy30I0AbEMHOCTH

dusnueckue  SABIEHUS B MPUPOJE:  BIMSHHUE
4.10 aTMOC(EpPHOT0 JIaBJICHUS HA )KUBOW OPraHu3M, IJIABAHHE

pBIO

TexHuyeckue ycTpoiicTBa: cooOUaromMecs COCYbl,
A1l YCTPOMCTBO BOJONPOBOJA, TUIPABINYECKUN IIpecc,

MaHOMETp, OapoMeTp, BBICOTOMEpP, MOPIIHEBOH Hacoc,

apeomeTp

PABOTA, MOUIHOCTD, OHEPT U

5.1 Mexanudeckas pabora
5.2 MexaHnueckasi MOIIHOCTb
53 [IpocTeie  MexaHU3MbL: pblyar, OJIOK, HaKJIOHHAas
' m1ockocTs. [IpaBuno paBHOBeCHs ppluara
54 [IpumeHeHMe npaBuiIa paBHOBECHS pblyara K OJIOKy
«3onotoe  mpaBwio»  MexaHuku.  Koadduumenrt
5.5 IOJIE3HOTO JENUCTBUSA MEXaHU3MOB. IIpoctsie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToreHmmanpHast SHEPTUM TeJA, MOJIHITOTO Hall 3eMIIEN
5.7 Kunernueckas sHeprus
53 [lonHass mexaHuveckas SHEprusi. 3aKOH H3MEHEHUs U
' COXPAHEHHUSI MEXaHUUYECKOHN SHEPTUN
[IpakTuyeckue paboOTHI:
5.9 Onpenenenue paboThl CUIIBI TPEHUS MIPU PABHOMEPHOM

ABMOKCHHUHN TCJla 11O l"OpI/I3OHTaJ'IBHOI7I IMMOBCPXHOCTHU.




Hccnenosanue yCIOBHI paBHOBeECHs phluara.
N3mepenne KIIJ| HakioHHOW mmockoctH. W3ydenue

3daKOHa COXpaHCHUA MEXaHHUYECKOM SHCPIUn

duznyeckue SBICHUS B npupoac: pbHaru B TCIC

5.10
YelioBeKa
TexHuueckue yCTpOMCTBA: pbluar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COIeP:KAHUS
pasziena 3JieMeHTAa
TEIJIOBBIE ABJIEHUA
OcCHOBHbBIE  TOJIOKEHHSI MOJICKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOCHMS BellecTBa. Macca ©  pa3Mmepbl
' MoJsieKyd.  OmbIThl, HOJATBEP)KIAIOLIME  OCHOBHbBIE
I0JIOXKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUU
Mopnenn  TBEpAOro, JKUAKOTO W Ta3000pa3HOro
6.2 cocrosiHMil BemiecTtBa. Kpucramnmueckue u amopdHbie
Tena
OObsicHEHUE CBOICTB ra3oB, )KHJIKOCTEH U TBEPIBIX TEJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJISIPHOKMHETHUECKON
6
TEOpUHU
6.4 CMaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe pacmpeHue u cxaThue
66 Temnepatypa. CBs3b TeMIepaTrypbl €O CKOPOCTBIO
' TETJIOBOTO JIBMYKEHHSI YaCTHUI]
6.7 BuyTtpennsist sneprusi. CnocoObl H3MEHEHHsI BHYTPEHHEH
' SHEpruu: Terjionepeada 1 copepiieHue padoThbl
68 Bunpl temonepenayn: TEMIONPOBOIHOCTb, KOHBEKIINS,
' U3JIy4YeHue
6.9 KommuectBo  temmoTel.  YIenbHas — TEINIOEMKOCTH




BCIICCTBA

TemsiooOMeH M TEMIOBOE paBHOBECHE. Y paBHEHUE

6.10
TETIOBOTO OanaHca
611 [1naBneHue U OTBEpAEBaHNUE KPUCTANIMYECKUX BEILIECTB.
. VY ienpHas TEmaoTa NiaBJICHUS
[TapooOpa3zoBanue u  koHAeHcauus. Vcmapenue.
610 Kunenne. VYnenpHass  Temiora mapooOpa3OBaHUS.
' 3aBUCHUMOCTh TEMIIEPATyphl KUIMIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxHocTh Bo31yxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOpaHUs
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIUIOBOTO JABHUTarens. TersaoBble ABUraTeNd U 3alluTa
OKpYKaIOIIEH Cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TEIIOBBIX
6.16
mpoieccax
[IpakTuueckue padbOTHI:
OnbIThI no OOHapyKEHHIO JENCTBUA cui
MOJICKYJISIPHOTO TIPUTSKEHUS.
OnpITl TIO BBIPAIIMBAHUIO KPUCTAIJIOB TMOBAPEHHOMN
COJIU WJIU caxapa.
OneITHI 110 HAOIIOIEHUIO TETIJIOBOTO PACHIMPEHUs Ta30B,
KUJKOCTEN U TBEPABIX TEIL.
Ornpezenenue naBieHUs BO3Ayxa B OAJIJIOHE MITIPHUIIA.
6.17 OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIABJIICHHS

BO3/lyXa OT €ro 00bhEMa U HarpeBaHUs WIH OXJIXKICHUS.
[IpoBepka ruMOTE3Bl JIMHEHHOW 3aBUCUMOCTH JIJTMHBI
CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUECKOH TpyOKe OT
TEeMIIepaTyphl.

HaGmronenne w3MeHeHUs BHYTPEHHEW JHEpPrHH Tela B
pe3ynbTare Temonepeaadn 1 paboThl BHEITHUX CHUII.
UccnenoBanue siBjeHUS TETNIOOOMEHA MTPU CMEIIMBAHUHU

XOJIOJTHOW U TOpsiYEN BOJBI.




6.18

OnpeaeneHHe KOJIN4YCCTBa  TCILJIOTHI, MOJIy4YCHHOTI'O
BOJIOM NpU TEIUIOOOMEHE € HArpeThbiM METaUIMYeCKUM
LMJIAHAPOM.

Onpenenenue yneiabHON TEINIOEMKOCTH BELLIECTBA.
HccnenoBanue mpouecca UCIapeHusl.

OmnpeneneHre OTHOCUTENILHON BIaXKHOCTH BO3/yXa.

Omnpenenenue yAeIbHON TEIJIOTHI TUTABJICHHUS JIbJIA.

dusnyeckue SBJICHUS B MPHPOJAC: IMMOBEPXHOCTHOE
HATSOKCHHWE M KAaNWULIPHBIC SIBICHHUS B IPHPOJE,
KpHCTAJUIBI B Tipupoje, uanydenne ColHIa, 3aMep3aHue
BOZOEMOB, MOPCKHE OpH3bI; 00pa30BaHKE POCHI, TYMaHa,

HHCA, CHCra.

6.19

TexHuueckue  yCTpOWCTBA:  KallWJULIPBI, IIPUMEpHI
HCIIOJIb30BAaHUS KPUCTAIUIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETPBI, ICUXPOMETp, MapoBas TypOuHa,

ABUTaTCJIb BHYTPCHHET'O CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHW A

7.1 OnexTpuszanus Tein. J[Ba poja 3JeKTpUUECKUX 3apsiIoB
BsaumopneiictBue 3apsbkeHHbIX Ten.  3akoH  Kynona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsKEHHBIX TEJ OT
BEJIMYMHBI 3aps1/I0B U PACCTOSIHUS MEX/TY TEIaMH)
Onexrpudeckoe nose. Hanpsk€HHOCTb JIEKTPUUECKOTO

7.3 nosid. IIpyHIMN cyneprno3unuy 3JIEKTPUYECKUX MOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenu »siexTpuueckux 3apsaoB. OJIeMEHTapHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHMs DIEKTPUUECKOTO 3apsiia

76 ONEeKTpUYECKU  TOK.  YCIOBHS  CYIIECTBOBAHMS

. ANEKTPUYECKOT0 TOKa. ICTOYHMKH TOCTOSTHHOTO TOKA
7.7 JenicTBus IIEKTPUIECKOTO TOKa (TerioBoe,




XMMHAYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUIKOCTAX U Ira3dax

Onexktpuueckas uenb. Cuwia TOKa. OJIEKTPUUECKOE

7.8

HanpsHKeHUe

CornpoTuBieHue MIPOBOJHHUKA. VYnensHOE
7.9

CONIPOTUBJICHHE BELIECTBA
7.10 3axon Oma JJis yyacTKa Lenu

[TocnenoBarenbHOE W MapajUIeIbHOE  COCJIUHEHUE
7.11

MIPOBOIHUKOB

Paborta u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyia — Jlenna

DNEeKTPUYECKHE IEeNMH M IOTPEOUTENN AICKTPUICCKOM
7.13

sHepruu B ObITy. KopoTkoe 3amblkaHue

IlocTtossnable MarHuThel. B3aumonelcTBUE IOCTOSIHHEBIX
7.14

MAarHuToB

MargutHoe mose. Mar"uTHoe Iole 3eMIIM U €ro
7.15

3HAUeHHE I JKU3HU Ha 3eMile

OmneIT Opcrena. MaruutHoe nojie 3IeKTPUYECKOro TOKa.
7.16

[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJST HA MPOBOJHUK C TOKOM.

DNeKTpOoABUTATENIb MOCTOSSHHOTO TOKa. Vcmons3oBaHue
7.17

3JEKTPOJIBUTaTeNeil B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCHopTe

OMBITH ®dapanes. SIBnenue 3JIEKTPOMArHUTHOMU
7.18

nHaykuuu. [Ipasumno Jlenna

DNeKTpOTeHEePaTop. Crioco0wr TTOTyYeHUS
7.19 AJIEKTPUYECKON SHEPTUH. DNEeKTpOCTaHIUU Ha

BO300OHOBIISIEMBIX HICTOYHHKAX YHEPTUU

[IpakTudeckue pabOTHI:

OnbITHl 0 HAOTIOJCHUIO DIIEKTPU3AIUU TNl HHIYKIIHEH
7.20

U IIPU CONPUKOCHOBEHHH.

UccnenoBanue nA€MCTBHS SJIEKTPUYECKOrO IO  Ha




MNPOBOAHUKHU U NUBJICKTPUKH.

COopka u mnpoBepka palbOThl 3JIEKTPUYECKON Ienu
IIOCTOSIHHOT'O TOKa.

W3mepenue u peryiupoBaHue CUiIbl TOKA.

N3MepeHue U peryampoBaHue HAPSKEHHUS.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYLIETO Yepes
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSKEHUS
Ha PE3UCTOpE.

OnbIThI, JEMOHCTPHUPYIOLIHE 3aBUCUMOCTD
JIEKTPUUYECKOTO CONPOTUBICHHUS IPOBOJHHMKA OT €ro
JUIMHBI, TUIOLIA/IU TIOIEPEYHOro CeYEeHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA  TIpU
MOCJIEI0BATEIBHOM ~ COCIMHEHUH JBYX PE3HCTOPOB.
IIpoBepka mpaBuia A CUJIBI TOKA MPH HapaieIbHOM
coeMHeHUN  pe3uctopoB.  OmpeneneHue  pabOThI
UIEKTPUUECKOTO0 TOKA, UAYIIEr0 4Yepe3  PEe3UCTop.
OmnpeneneHue  MOLIHOCTH — JJIEKTPHUYECKOrO0  TOKa,
BbIJIENIIEMOM Ha pe3ucrope. MccienoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYIIETO YEPE3 JAMIIOUKY, OT HalpsKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarauTHOI'O BSaHMOﬂeﬁCTBI/Iﬂ IIOCTOSAHHBIX MAarHuTOB.
W3y4yeHre MarHuTHOTO NOJIs IOCTOSIHHBIX MarHUTOB IpU
ux o0beAMHEHUM U pasjeneHud. VcciemoBanue
JEMCTBHS DJIEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.
OnbITEl,  JEMOHCTPHUPYIOIIWE  3aBUCUMOCTHb  CHJIBI
BSaHMOHeﬁCTBHﬂ KaTylllKyu ¢ TOKOM W MarHuTa OT CHJIBI
TOKAa W HallpaBJIEHHs TOKa B KaTylike. l3yueHue

JIENCTBUSL MarHMTHOTO IOJS Ha IMPOBOAHUK C TOKOM.

KoncrpyupoBanue 54 U3y4yeHune paboThI
3IIEKTPOJIBUTATEITS. N3mepenne KII/
JJIEKTPOJBUTATENIBHON  YCTAHOBKH. OnbIThI o

HUCCICIOBAHHUIO ABJICHUA BHCKTpOMaFHHTHOﬁ WHAYKIOWUU:

HUCCICOOBAaHUC W3MCHEHHI 3HAYCHUS U HaIpaBJICHHUA




WHIYKIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBIICHUS B  arMocdepe, DIEKTPUYECTBO  IKUBBIX
OpPraHU3MOB, MarHWTHOE MoJje 3eMiu, Apeld MmooCcoB,
POJIb MAarHUTHOTO TOJIA ISl )KU3HU HA 3eMiie, MOJISIPHOE

CHUAHUC

TexHuueckue ycTpoilcTBa: 3JEKTPOCKON, amIepMeTp,
BOJIETMETP, PEOCTAT, CUETUUK AIIEKTPUUECKOW SHEPruu,
AJIEKTPOOCBETUTENFHBIE  MPUOOPBI,  HarpeBaTeNbHbIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
NPEJOXPAHUTENIHN, 3JIEKTPOMArHuT, 3JIEKTPOJBUTATENb

IIOCTOAHHOI'O TOKA, reHCPaTOop NOCTOAHHOI'O TOKA

9 KVIACC
Kon
Kon snemenra [IpoBepsieMble 371EMEHTHI COJIEPIKAHUS
pasznena
MEXAHNWYECKMUE ABJIEHUA
21 Mexannueckoe JBKEHME. MarepuanbHas — TOYKa.
' Cucrema orcuéra

8.2 OTHOCHUTENBHOCTh MEXAaHUYECKOTO IBUKECHUS

8.3 PaBHOMEpPHOE NPAMONIMHENHOE IBUKEHUE
HepaBHoMepHOe npsimoninHelniHoe nBukeHue. CpenHss

8.4 W MIHOBEHHas CKOpPOCTb Te€ja IpU HEPaBHOMEPHOM
JIBYKEHUH

8
. Yckopenue. PaBHOyCKOpEeHHOE IPSIMOJIMHEWHOE
' JIBYDKEHUE

8.6 CBoOoanoe nmagenne. OneITe! [ annnes
PaBHOMEpHOE nBMXKEHME IO OKpyXHOCTH. llepnon wu

8.7 yacTtoTta oOpamieHus. JIuHeliHas M yrioBas CKOPOCTH.
LenTpocTpeMuTenbHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HptoTOHA

8.9 Bropoii 3akoH HeroTona




8.10

Tpernii 3akoH HeroTOHA

8.11 [IpuHIMn cynepno3unuu cui
8.12 Cuna ynpyrocrtu. 3akoH ['yka
8 13 Cuna TpeHMs: cujia TPEHUs CKOJIbKEHUS, CUila TPEHUS
' MOKOS, APYTUe BUIbI TPEHUS
214 Cuia TsKECTH W 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHnue cBOOOAHOTO MaACHHUS
%15 Jewxenne  mmaHer  Bokpyr  Comnma.  IlepBas
' KocMu4eckasi ckopocTb. HeBecoMocTh U nieperpy3ku
216 PaBHOBecue MaTepuanbHON TOUKHA. AOCOTIOTHO TBEPIOE
' TEJI0
%17 PaBHOBecue TBEpPIOro Tela € 3aKPEIUIEHHON OChIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TspkecTn
8.18 Nwmnynbe Tena. U3Menenue ummynbca. IMimysibe cuiibl
8.19 3aKOH COXpaHEHMs UMITYJIbCa
8.20 PeakTuBHOE IBUXKEHUE
8.21 Mexanundeckas paboTa 1 MOIITHOCTb
82 PaGora cun TsxectH, ynpyroctd, TpeHus. CBs3b
' SHEPruu U paboThl
823 [loTrenumnaneHas d3Heprus Tejna, MOJHATOrO  Haj
' MTOBEPXHOCTBHIO 3eMIIH
8.24 [ToreHumanpHas SHEPTUS CKATOMN MPYKUHBI
Kunernueckass sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPrUu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPTUH
[IpakTuyeckue paboTHI:
OmpeneneHne CpemnHe CKOPOCTH CKOJBXKEHUs Opycka
WIM JIBWKEHUS IIapuKa II0 HAKJIOHHOW IUIOCKOCTH.
Onpenenennue yCKOpeHUsl Tela MPU PABHOYCKOPEHHOM
8.27 JBUKEHHUHM 110 HAKIIOHHOW IMJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TYTH OT BpEMEHH IpH
PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HauyaJIbHOM CKOPOCTH.
[IpoBepka THUIOTE3bl: €CIM NPU PABHOYCKOPEHHOM

JABHKCHHU 0e3 HavaIbHOM CKOPOCTHU IIYTHU OTHOCATCA




KaK psAl HEYETHBIX YHCEN, TO COOTBETCTBYIOIUE
MIPOMEKYTKH BPEMEHHU OJTHHAKOBEI.

HccnenoBanue 3aBUCIMOCTH CHIIBI TPEHHS CKOJIBKEHUS
OT CWIbl HOpMaJbHOro JaBiieHus. OrmnpenerneHue
kodpduimeHTa TpeHUs CKodbkeHus. OrnpenencHue
KECTKOCTH TpYXHHBL. OnpeznencHue pabOThl  CHIIBI
TPEHUS. TIPU PABHOMEPHOM JIBWXKCHMH Tella TI0
TOPH30HTAILHOU TOoBepXHOCTU. Ormpenenenue padboThI
CWIBl  yOpPYrocTM  Ipu  HOoAbEME  Ipy3a  C
WCIOJB30BAHUEM  HEIMOJBIKHOTO U IOJIBUXKHOTO

OJIOKOB

dusnyeckue SBICHUS B npupoac: MPUIKNBLEI U OTJIMBBI,

8.28 nBrkeHue T1iaHeT CoOJIHEYHOW CHUCTEMbI, PEaAKTMBHOE
JBUKEHUE KUBBIX OPTAaHU3MOB
229 TexHuyeckue  yCTpOMCTBA:  CHOUIAOMETP, JIATYUKHU

TIOJIOKCHMUS, PACCTOSAHNA U YCKOPCHUS, PAKCTBI

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe neuxkenne. OCHOBHbIE XapaKTEPUCTUKU

> KoJIeOaHU: IepUO/I, YaCcTOTa, aMILIUTYAA
99 Marematnueckuit 151 IIpY>KUHHBIN MasiTHUKHU.
' [IpeBparenue sHepruu npu KosaedaTenbHOM ABHKEHNUN
93 3aryxatomue koyieOaHus. BbIHYyXIeHHBIE KOJIEOaHUS.
' Pes3onanc
Mexannueckue BoJHBL. CBONMCTBa MEXaHUYECKUX BOJIH.
94 [IpononbHble U MonepedHble BONHBI. JlJIMHA BOJHBI U
' CKOPOCTb €€ paclnpocTpaHeHMsl. MexaHU4eCKne BOJIHBI
B TBEP/IOM Telle, CECMUYECKUE BOJIHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3ByKa. OTpa)keHuE 3ByKa
9.6 Wudpa3Byk 1 yabTpa3ByK
[IpakTuyeckue paboOTHI:
OmpeneneHne YacTOTBl W TMepuoAa  KoJieOaHUH
97 MaTEMaTHYECKOI0 MasiTHUKA.

OmpeneneHne YacTOTBl W TMepuoAa  KoJieOaHUH
MPY>KMHHOTO MasiTHUKA

HccnenoBanre 3aBUCHMOCTH — IepHOJa  KOJeOaHUi




9.8

9.9

MOABEHIEHHOTO0 K HUTU TIpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Iepuoja  KoJieOaHH
MPY>KMHHOTO MAasATHHKAa OT Macchl rpy3a. [IpoBepka
HE3aBHCUMOCTH nepuoaa KojeOaHuit rpysa,
MOABEIICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTU
npyuHsbl. i3MepeHue yckopeHus cBOOOAHOTO NaieHUs
Ouzuyeckue SBJICHUS B MPUPOJE: BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3E€MIJIETPSICEHUE, CEUCMHMYECKUE BOJIHBI,
LlyHaMH, 9XO0

Texuanueckue YCTpOﬁCTBaZ 3X0JO0T, HCIOJb30BaHHUC

yJIbTPa3ByKa B ObITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

DNEeKTpOMarHuTHOE 1oJie. DJIEKTPOMArHUTHbBIE BOJIHBI.

101 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
10.2 [kana 31€KTPOMarHUTHBIX BOJIH
103 DOnexkTpoMarHuTHas npupoja cBera. CKOpOCTb CBeETa.
' BonHoBbIe cBOMCTBA cBeTa
10 [IpakTryeckue paboOTHI:
10.4 N3yueHne CBOWCTB  DJJIEKTPOMAarHUTHBIX BOJH €
MOMOIIIbI0 MOOMIIBHOTO Tesie(hoHa
dusnueckue SBIEHUS B MNpHUpPOJE: OHOIOTHYECKOe
10.5 JENCTBHE BHJIIMOTO, yJIbTPapuoIETOBOIO u
PEHTT€HOBCKOTO U3Iy4YEHUM
10.6 TexHnueckue YCTpOMCTBa: UCIIOJIb30BaHNE
. AJIEKTPOMAarHUTHBIX BOJIH JJIsSi COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyudeBas monens cBera. McTouHuku cBera
11.2 [IpssMonMHENHOE pacIpOCTPAHEHHUE CBETA
113 Otpaxenue csera. [Inmockoe 3epkano. 3akoH OTpakKEHUS

11

CBETa

11.4

11.5

[Ipenomnenne cBeTa. 3aKOH NPEIIOMJIEHUS CBETA.

ITonnoe BHYTPCHHEC OTPAKCHUC CBCTA

JIunza. Xop tyyel B IMH3E

11.6

OnTtuueckass cuctema ¢oToamnmapara, MHKPOCKONa |




TCICCKOIIa

11.7

11.8

I'maz xak onrtudeckas cucrema. bimzopykocts
JAJIbHO30PKOCTh

Paznoxxenue 6emoro ceera B criektp. OnbiTel HeroTOHA.

CnoxxeHue cieKTpalibHBIX 1[BETOB. Jlucnepcus cBeTa

[IpakTuueckue padbOTHI:

HccnenoBanue  3aBUCHMOCTH  yIJIa  OTPaKCHUS
CBETOBOTO JIy4a OT yIja MaJeHHUs.

W3yyeHne xapakTepHCTHK H300paKeHUs TIpeIMeTa B
IUIOCKOM 3€pKale.

HccnenoBanne  3aBUCHMMOCTH — yIjla  IPEIOMIICHUS

CBC€TOBOI'O JIy4a OT yrJia maacHuA Ha rpaHulC «BO3AYX —

11.9 CTEKJIIO».
[Monyuyenne wn300paKeHUH C MOMOINBIO COOHMparomeit
JTUH3BI.
Omnpenenenrne (QOKYCHOTO PACCTOSIHUS M ONTHYECKOM
CHJIBI COOMpAIOIIEH TNH3HI.
OnbIThI 110 Pa3JIKEHUIO OEJI0r0o CBETa B CIIEKTP.
OnpITEl MO BOCHPUSITHIO I[BETA MPEAMETOB MpU HX
Ha0JII0/IEHNH Yepe3 I[BETOBbIE (PUIIBTPHI
dusnyeckue sBIEHUSA B npupoje: 3atMeHus CosHna u
11.10 JlyHsl, 11BE€Ta TEJ, ONTHYECKUE SIBJICHUS B atMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
T TexHnueckue YCTpOMCTBa: OUKH, HIEPUCKOTI,
' (dboToanmapar, ONTHIECKUE CBETOBO/IBI
KBAHTOBBGIE SABJIEHUA
121 Onwitel Pezepdopna u mmaHeTapHass MoOJENb aTroMa.
' Mogaens aroma bopa
122 Hcnyckanue M MNOTJOLIEHWE CBETa aTOMOM. KBaHTBHI
12 ' JInnenyaTele CIIEKTPHI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3IyYeHHs
124 Crpoenne aromHoro szapa. HyknonHas Mozens
. aTOMHOTO siapa. M30Tomnbl
12.5 PapnoaktuBubeie mpeBpamieHud. I[lepuon nomypacnana




ATOMHBIX AACP

SAnepHble peakuuu. 3aKOHbI COXPAaHEHUS 3apsAJ0BOrO U

12.6
MacCOBOI'0 YUCEI
12.7 DHeprus CBI3U aTOMHBIX s7iep. CBsA3b MACChl U SHEPTUU
128 Peakuun cunte3a u aenenus saep. ICTOUHUKH 3HEprun
' ConHua u 38€311
129 Snepnas osHepreruka. JlelicTBUE  paJMOAKTUBHBIX
' W3JIy4YEHUH Ha )KUBbIE OPTaHU3MbI
[IpakTuueckue padbOTHI:
Habnonenne CriomHbIX H JMHEHYaTBIX CIEKTPOB
U3JTy4EHUS.
12.10
HccnenoBanue TpPEeKOB: M3MEPEHHUE SHEPIUU YaCTHUIBI
10 TOPMO3HOMY TyTH (110 (hoToTpadusiM).
N3mepenue paanoaktuBHOro (hoHa
®usnueckue SBJIEHUS B MPUPOJIE: ECTECTBEHHBIN
pPaavoaKTUBHbBIN ¢om, KOCMHUYECKHE Ty4H,
12.11 PaIMOAKTUBHOE H3JIyYEHUE MPUPOJHBIX MHHEPAJOB,
JEUCTBHE PpAJUOAKTUBHBIX H3JIIyYECHUH HA OpraHu3M
YeJoBeKa
12 Texnnueckue yCTpOIiCTBa: CIIEKTPOCKOII,

VMHJIMBHUIyaJIbHBIA TO3UMETP, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

[Tonnmanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MMHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEJICTABICHUA O 3aKOHOMEPHOU CBS3H
U IIO3HABAEMOCTU SIBJICHHW IIPUPOABI, O POJHM DKCICPUMEHTa B
¢usuke, o cucremooOpasyromeid poau (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HayK, TEXHUKM M TEXHOJIOTHI, 00 3BOJIIOLUU
¢u3NYeCKUX 3HAHUN U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHUpaA, O BKJIAJAEC POCCUICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIErO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IOJE), O JBHUIKEHUU Kak
crocobe CyI1ecTBOBaHUsl MaTEPUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHS BEIIECTBA, O (M3MYECKOH CYIIHOCTH SBICHUH MPUPOJBI
(MeXﬂHI/I'-Ie()KI/IX, TCIJIOBBIX, OJOJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3iInyaTh sIBICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIUX TAHHOC (1)I/I3I/I‘~IGCKO€ SIBJICHUC,
YMEHHE paclo3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SIBICHUI
B OKpyXaromieM MHPE, BbBIACIIAA HX CYHICCTBCHHBIC CBOMCTBaA

(mpu3HaKH)

Brnanenue ocHOBamMu MOHSATUHWHOrO armapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU W WCIOJB30BaHUE UX ISl pelIeHHs] y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHE SBICHHUS H

MponeCChl, UCIIOJIb3YA (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUYCHHBIC CBOICTBA TEII U (pI/I3I/ILICCKI/Ie SABJICHUA,

HCIIONB3YS (PU3UIECKHE BETUIHHBI

Bnanenue ocHOBaMH METOJOB HAy4YHOrO TMO3HAHHUS C YYETOM
coOrofieHHsI MpaBuWiI 0€30MacHOTrO Tpyaa: HaOMoIeHHEe (PUINISCKUX
SIBJICHUMN:

YMCHUC CaMOCTOSATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIbHYKO YCTAHOBKY




U3 JJaHHOTO Habopa 00OpYZOBaHUS MO MHCTPYKLHUH, OMUCBHIBATH XOJ
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYJIUPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITHUUNH:
yYMEHHE IUIAaHUPOBAaTh HM3MEPEHHs, CaMOCTOATEIBHO COOUpPATh
DKCIIEPUMEHTAIBHYI0  YCTaHOBKY 110 MHCTPYKLMM, BBIYHUCIATH
3HAYCHUE BEJIIMYMHBl U AHAIM3UPOBATh IIOJyYEHHBIE PE3YJIBTAThl C
y4E€TOM 3aJaHHOU MOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
IIPOBEJCHUE  HECIOXKHBIX  DKCICPUMEHTAJIBHBIX  HCCIICJOBAHMIA;
CaMOCTOSITENIFHO ~ cOOMpaTh HKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUH,  IPEICTaBIATH
MIOJIy4YE€HHbIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUL U
rpaMKoOB, yUUTHIBATh IOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3YJIbTaTaM

HUCCICI0BaHUA

[Tonumanue  XapakTepHBIX  CBOMCTB  (PU3MUYECKUX  MOJeNel
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENIb aroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO si/ipa) U yMEHHUE NPUMEHATh UX IS

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMmeHne oOBACHATh (PU3NUECKHE TPOIECCHl U CBOMCTBA TN, B TOM
4yucjlie U B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yUeHHbIE CBOIMCTBA (PU3NUECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

YMenue pemath pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCMONb3ysd 3aKOHbl U (OpPMYJIbl, CBSI3bIBAalOIIUE  (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEAOCTAIOUINE JaHHbIE, BbIOMpATh 3aKOHBI U (OPMYJIBI,
HEoOXouMBbIe Il €€ pelIeHus, UCIOJIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTHL IIOJTYYCHHOI'O
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHUE ONpPEIeNATh Pa3MEPHOCTb

¢bu3nYeCcKOil BETNYNHBI, TOTYYEHHON PU PEeIIEHUH 3a1auu

YMmenune XapaKTCpU3oBaTb IMMPHUHIMIIbI H@ﬁCTBI/IfI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOIECCOB MO0 UX OIMUCAHUIO, UCIIOJIB3Ys 3HAHUA O

CBOMCTBaX (pI/ISI/ILICCKI/IX SBICHUH U HCO6XO,[[I/IMBIC (I)I/I3I/I‘-ICCKI/IC




3aKOHOMEPHOCTH

10

YMeHue UCHoJib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTpOMCTBAMH, COXpPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKpYXKalolled cpene; MOHMMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnbIT moOMCKa, NPeoOpa3oBaHMs M MPEACTABICHHUS HWHPOPMALUU
(GU3NYECKOro CoAep)KaHus C MCIOJIb30BaHHEM HH(GOPMALMOHHO-
KOMMYHHMKATHUBHBIX TE€XHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
HOJYyYeHHON MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpU
BBINOJIHEHUH YYEOHBIX 3a/JaHUil HAy4HO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3UYECKOT0 COJIEp)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKaMHU  IpeoOpa3oBaHUs
uH(pOpMalMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
co3/1aBaThb COOCTBEHHBbIE IMCbMEHHBbIE U YCTHBIE COOOIIEHHUS Ha

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




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Koxa

1.1

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
MEXAHUWYECKUE ABJIEHUA

Mexanuueckoe JBukeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.

OTHOCHUTENHLHOCTD JABWXKCHUA

PaBHOMepHOE U HepaBHOMepHOe nBuxkeHHe. CpenHsis ckopocTh. Popmyna st

1.2 BBIYUCIICHHSI CPEeHEH cKopocTu: v = S/t
PaBHOMEpHOE NPAMOJIMHENHOE BUKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€JNa OT
BPEMEHHU B CIy4ae paBHOMEPHOT'O MPSIMOJIMHEWHOTO JIBUKEHUS:
L3 (1) =x,+vt
I'padukym 3aBUCUMOCTM OT BPEMEHU JJIsi MPOEKIHH CKOPOCTH, IPOEKIUU
IIEPEMELICHNs, IIyTH, KOOPAMHATBl IPU PABHOMEPHOM IMPAMOJIMHEHNHOM
JBUKECHUU
3aBUCHUMOCTb KOOpPJIMHATBl T€Ja OT BPEMEHU B CiIydae PaBHOYCKOPEHHOTO
IPSIMOJIMHEMHOTO ABUKECHHUS:
3
S =vg # i+ ay = ;
2
@opMmyibl Ul TPOEKLUUU NEPEMELIEHUS, NMPOECKIUU CKOPOCTH M IPOEKIMH
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBUKECHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduku 3aBUCHMOCTH OT BPEMEHM MJIsi MPOEKIUU YCKOPEHHUS, MPOEKIUN
CKOPOCTH, NPOEKLUUU IEPEMELIEHUS, KOOpAUHATHl IIPpH PaBHOYCKOPEHHOM
PSIMOJIMHEHHOM JABM>KEHUU
CBoboaHoe nazeHue. PopMyJbl, ONUCHIBAIOIINE CBOOOJHOE MaJeHHE Tena I10
1.5 BEPTUKAIM (JBW)KEHUE Tejda BHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTM OT BpPEMEHH JUIsl TPOEKLUUH YCKOPEHHMS,




NPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHUM Tejla 110
BEPTUKAIIN
CKOpOoCTh PaBHOMEPHOrO JBHKEHHsI Tejaa MO OKpYyKHOcTU. Hampasienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH dYepe3 paJuyC OKPYXKHOCTU U MEPHOL

oOpareHus:
2nR
L=
T

LentpocTpeMutenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIBHOIO

yckopenus. @opmyra /1715l BBIYUCICHUS YCKOPEHUSI:

1.6
2
a. — v
=R
®dopmyiia, cBA3bIBAIOLIAS IEPUOJ U YACTOTY OOpAILCHU:
V= 1
T
Macca. [InotHoCTb BemecTBa. @opmyrna 1uist BBIYUCIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennunHa. CloKeHue Cui
1.9 SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOPA CHIIbI, IEHCTBYIOIIEH Ha
TEJ0
Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:
1.11 F p _P-l—}_?
12 TpeHue Mokost U TpeHHUE CKONbXeHUs. PopMyria Al BBIYUCICHUS. MOLYJISl CHJIBI

TPCHUS CKOJIbXKCHUA:




F_=u-N

1.13

Hedopmaruss Ttenma. Ynpyrue u Heynpyrue aegopmanuu. 3aKOH yHpYyrou

nedhopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUSA:

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
®opmyna assi BBIYUCICHUSI CUJIBI TSKECTHU BOIHM3M MoBepXHOCTH 3emnu: F = mg.
JBmxenue manet BOokpyr Comnina. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs u neperpysku
Hmnynbc Tena — BeKTopHas pu3ndeckasi BeIMYMHa.
=m0

HNmnynsc cucremsl Ten. U3Menenue ummnyJiibea. IMIynbe cuibl

1.16

1.17

3aKkoH COXpPaHCHUSA UMITYJIbCA JJI SaMKHYTOfI CUCTCMBI TCJI.
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. cDOI)M}’J'IEI JJI1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexannueckass MOITHOCTE:

=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJI BBIYMCICHU A

KMHETUYECKON YHEPIUH:

HE)E
Ey ="

Teopema o knHeTHUeCKOU dHeprun. Popmyia A BBIYUCICHUS TOTEHIIMAIBHON




SHCPTrUU TCJia, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

Mexanuyeckas dSHEeprus:

E=E;.+E ?

119 3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. Dopmyiia Jjisi 3aKOHA COXPaHEHUS
MEXaHUYECKOM SHEePruu B OTCYTCTBHE CUJI TpeHUs: £ = const.
[IpeBpamenne MexaHUIECKOW YHEPTUH IPU HATUIHH CHJIBI TPCHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Poryar. MowmenT cunbl: M - Fl.
YcnoBue paBHOBeCHUS pblyara:
M +M +..=0
1.20
[TonBu>kHBIN 1 HenoABWKHBIN 0110ku. KII/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®dopmyna amsi BEIYUCICHUSI TaBJICHHs TBEPIOTO Tena:
_F
P= G

191 JaBnenue raza. ATMocdepHoe TaBieHue.

' ['unpocraTyeckoe AaBleHUue BHYTPH KUIKOCTH.
dopmynia 1Sl BEIYUCIICHUS TABJICHHUS BHYTPH KUJIKOCTH:
P=P+Dy,

1.22 3akoH [lackans. ['mapaBnuueckuii npecc
3akoH Apxumena. Popmysia ISl ONPEACICHUS] BBITAIKUBAIOIIECH CHUJIBI,
NENCTBYIOIIEH Ha TeJOo, TOTPYKEHHOE B )KUIKOCTh HIIU Ta3:

1.23

F_jlm_ =pgV

Ycnopue mapanus Tena. [1naBanue CYJO0B 1 BO3AYXOIIAaBAHUEC




1.24

1.25

Mexannueckue KonebaHus. AMIUIMTYNA, NEpUOJ W YacToTa KoJjeOaHWil.

®dopmyiia, CBSI3bIBAIOIIAs YACTOTY U MEPHO] KOJICOAHUIA:

MaremaTuyeckuii M MNPYXUHHBIA MasTHUKU. [IpeBpailieHue sHEpruu mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaroiue kosnebanus. BeiHyx1eHHbIEe KoneOanus. Pezonanc

1.27

1.28

Mexanundeckre BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJIHBL. [[MHa BOJHBI U

CKOPOCTb PaclpOCTPAHEHHUS BOJIHBI:

h=v-T

3By1(. FPOMKOCTL M BBICOTA 3BYKa. OTpa)KeHI/Ie SBYKOBOﬁ BOJIHBI Ha I'paHUIC

IBYyX cpell. IHppa3ByK U ylIbTpa3BykK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenune cpenHedl IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; >KECTKOCTH
NpPY>XUHBL, KOA((UIIMEHTa TPEHUS CKOJIbKCHUsS; pabOThl CHJIBI TPEHHS, CHUIIBI
yHOPYTroCTH; CPEeJHEH CKOPOCTH JBHXKEHHs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs OpycKa Ipu ABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; 4YacTOThl U
nepuoAa KoyieOaHUI MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHUH NPY>KUHHOT'O MasiTHUKA; MOMEHTA CHJIbI, ACHCTBYIOIIEr0 Ha pblyar;
paboThl CWJIBI YIPYTOCTH IpPU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOIO
6510Ka; pabOTHI CUJIBI YIPYTOCTH IPU NOAbEME IPy3a C MOMOIIbIO MOABHKHOTO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEAOBOM CHIIBI OT 00BbEMa MOrpyKEHHOU
YaCTH TeJIa U OT IUIOTHOCTH KUJAKOCTH; HE3aBUCHMOCTH BBITAIKHUBAIOIIEH CHIIbI
OT MAcChl TeJa; CUIbI TPEHUSA CKOJIBXEHUS OT CUJIBI HOPMaJIbHOTO AABJICHUS U OT
pOAa MOBEPXHOCTH; CWJIBI YIPYIOCTH, BO3HUKAIOIIEW B IPYKUHE, OT CTEICHHU
negopManuy MpyKHUHbI, YCKOpPEeHUs1 OpycKa OT yIJla HaKJIOHA HAaIlpaBIISIONIEH;
nepuoja (4acToThbl) KoysieOaHU HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MepHoja
KoJIeOaHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
UCCJIEIOBAaHUE HE3aBHUCHUMOCTH IepHoJa KoJieOaHMI HUTSHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycinoBust paBHOBecUs pplyara

Qusuueckue sA61eHUs 6 npupode: TPUMEPBl ABHKEHUS C Pa3IMUHBIMU
CKOPOCTSIMH B JKHUBOW M HEKMBOW MPUPOJIE, NEUCTBUE CHIIBI TPEHUS B IPUPOJIE U

TCXHUKEC, TMPUIHNBBI W OTIUBBI, JABUKXCHUC TIJIAHCT ConHeuHoi CUCTEMBI,




PEaKTHUBHOE JIBI>KEHHE >KUBBIX OPraHU3MOB, PbIYarv B TEJE YeJIOBEKa, BIMSHUE
atMoc(epHOro HaBiieHHsS Ha KUBOM OpraHu3M, IUIABaHHE PbHIO, BOCIPHUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHHUC, ceiicMUYecKue BOJIHBI, YHaMH, 5X0

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, AATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPC€HHA, IOUHAMOMETpP, IMOAIIMWIIHMKH, PAKEThI, pbIyar, HO,HBPI)KHBII;'I n

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6LITy,

131 COOOMIAIONIMECs COCY/Abl, YCTPOWCTBO BOJONPOBOJIA, THAPABIMYECKHHN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMEeTp, 3XOJIOT,
WCITOJIb30BAaHUE YJIBTPa3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHWA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETUUYECKOM  TEOpUU  CTPOCHHUS

2.1 BerecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIECTBA.
Kpucranmmaeckue u amopdHbie Tena

25 JBwxkenue wyactur BemiecTBa. CBsS3b CKOPOCTH JABWKEHUS YacTHI[ C

' Temmneparypoil. bpoynosckoe aBmxenue, 1uddysus

2.3 CMmauyuBaHue Y KalWJUISIPHBIC SIBIICHUS

2.4 TerioBoe paciiupeHue U coxaTue

2.5 TennoBoe paBHOBECHE

6 Buytpennsist sHeprus. PaGora u Teruonepenavya Kak CHOCOObl HM3MEHEHHS

' BHYTPEHHEHN YHEPTrUn

2.7 Buapl Tenonepenaun: TEIIONPOBOIHOCTh, KOHBEKITUS, U3TyUYCHHE
HarpeBanue wu oxnaxaeHue Ten. KoaumdecTBO  TEIOTHL. Y IeNbHas
TEIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUs SHEPruu B TEIUIOBBIX IpoIEeccax. YPaBHEHUE TEIIOBOTO
OayaHca:

2.9

QO +0, +..=0
Ucnapenne u xonaeHcanusi. M3mMeHeHuE BHYTpPEHHEH SHEPrUM B IpOLIECCE

510 WCTIApeHUsI MW KOHJAeHcanuu. KumneHue IKUAKOCTH. YAenbHas TerioTa

' napooOpa3zoBanus: L = O/m

2.11 BnaxunocTs Bo3ayxa




2.12

2.13

2.14

2.15

IInaBnenue wu kpucrasmsauus. I3MeHeHWe BHYTpEHHEW DHEpPrUM IIpU

IJIABJICHUHU U KpUCTAJIJIM3allH. YI[CJ'II)HaH TCIJIOTA I1JIaBJICHUA

,_0

m

BHYTpCHHHH OHEPIYsA CropaHus TOILIMBA. Y,Z[CJ'II)HaH TEIJIOTA CrOpaHus TOILIIMBA:
q=0/m

[Tpuntumnel padoTs! TeroBsix apurareneid. KI1J[ TermoBoro aeurarens

Ilpaxmuueckue pabomul

N3mepenue yaenbHON TEMIOEMKOCTH METAJUIMYECKOTO LMJIMHAPA; KOJIUYECTBA
TEIUIOTHI, MOJyYeHHOTO BOJOW KOMHATHOM TeMmIeparypbl (QUKCUPOBAHHOM
Maccbl, B KOTOPYIO OITYIIEH HArpeThli IWIMHAP; KOJIMYECTBA TEIUIOTHI,
OTJIaHHOTO HAarpeThiM LUIUHAPOM, MOCJIE OMYCKaHUs €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIHHON BIAXKHOCTH BO3[yXa; VYACIBHOW TEIUIOTHI
iaBieHus Inbaa. VccnemoBaHwe W3MEHEHHUs TeMIepaTypbl BOJBI  MPHU
pa3IMYHBIX YCJIOBUAX; SBJICHUS TEIJIOOOMEHA MPU CMEUIMBAHUU XOJOTHOM M

ropsiuei BOJbI; MpoIiecca UCIapeHHs

2.16

Dusuueckue A61eHUA 8 npupoc)e.‘ IMOBCPXHOCTHOC HATSXKCHUC U KaAllUJIJIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HIPUPOALC, UITYUCHUC COJ'IHI_Ia, 3aMCpP3aHnC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHNE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
32
33

Texnuueckue ycmpoticmea: KalWUIAPBI, IPAMEPBI UCIIOJIb30BaHUS KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpATypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOWHa, BUraTellb BHYTPEHHETO

CrOpaHHus
SJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexrpuzanus Teil. J[Ba BUa 3JIEKTPUUECKUX 3apsiioB
B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

34

3.5

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoiid.  [IpuHnmn
CYIIEPIIO3UIINH JIEKTPUUYECKHUX T0JIeH (Ha KayeCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apsaa0B. I[CﬁCTBHC QJICKTPHUYICCKOro II0Jid Ha

OJICKTPHUYCCKUEC 3apAabl. HpOBO)IHI/IKI/I " JUOJICKTPHUKHN

3.6

[TocTostHHBIN AIEKTpUYECKU TOK. JleficTBHs snekTpruyeckoro Toka. Cuia Toka.




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

DJIeKTPUYECKOE CONPOTUBIICHUE. Y ICTBHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R =pl/S
13 3akon OMa ayis yuacTka aiekrpudeckoit nenu: [ = U/R
[TocnenoBarebHOE COEIMHEHUE IPOBOIHUKOB:
I =I,.U=U+U,; R=R,+R,
1 1 1 2
3.9 [TapannenbHOE cOeAMHEHHE TPOBOIHUKOB PAaBHOTO COITPOTUBIICHHUS:
U =U;:I=1+I; Rz%.
CMelniaHHbIe COSTMHEHUS TPOBOTHUKOB
3.10 Pa6ota u MomHOCTh AnekTpudeckoro Toka. 4 = Ult, P = Ul
3akon J[xoyns — Jlenma:
3.11 O=I"R-t
310 OneiT Opcrena. MarHuTHOE IMOJie OPSIMOTO MPOBOJHHUKA C TOKOM. JIMHMM
MarHUTHOW MHIYKIIMH
313 MarautHoe 1oOJIe IIOCTOSHHOIO MarHuta. B3anMoOIeHUCTBHE ITOCTOSHHEIX
MarHuToB
3.14 JlelicTBME MarHUTHOTO IOJIS1 HA POBOJHUK C TOKOM
3.15 OnbiTel @apajnes. SABneHne 35eKTpoMariuTHoM nHAyKuu. [Ipasumno Jlenna
Ilpakmuueckue pabomol
H3mepeHne  2IEKTPUYECKOrO  CONPOTHUBIICEHHS  PE3UCTOpPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; PaOOTHI DJIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B IPOBOJHUKE

(pe3ucTopsl, JaMIouKa), OT HAMPSKEHUS Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH
COIIPOTUBIICHHS OT JUIMHBI IPOBOJHHUKA, IJIOIIAJN €0 MONEPEYHOI0 CEUCHUS U

YACJIBHOT'O COIIPOTUBJIICHU.




HpOBepKa nmpasujia sl 3JICKTPUUCCKOI'O HAIPAKCHHA IMPU MOCICAOBATCIIBHOM
COCIMHCHHUHN IIPOBOAHUKOB, IIpaBWJia IJId CHJbI SJICKTPUYCCKOrO TOKa IIpH

napajuieJIbHOM COCIMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue A6NeHUs 6 Npupoode: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 3JICKTPUYECTBO JKMBBIX OPraHU3MOB, MAarHUTHOE IMOJIe 3eMIIH, JIpeid MOITOCOB,
POJIb MAarHUTHOTO MOJIS 711 )KU3HU Ha 3eMJie, OJISIPHOE CUSHUE
Texnuueckue ycmpouicmea: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTarT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPONIPUOOPHI (mpumepsr), ANEKTPUYECKUE
PEIOXPAaHUTENHU, D3JIEKTPOMArHuT, OJJIEKTPOJBUTaTeNlb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbIe BOJHEIL. [lIkana s5ekTpoMarHuTHRIX BOTH
3.20 JlyueBas mognensb cBeta. lIpsiMonnHeliHOe pacpoCcTpaHEeHUeE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus ceera
394 Jlunza. Xox nyueii B nunze. DokycHoe paccTosHue JUH3BL. OnTHYeckas cuia
' muH3el: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuueckue npruOopbl
Ipaxmuuyeckue pabomul
N3mepenue onrtruyeckoil cuibl coOuparouieil JuH3bI; (GOKYCHOTO PACCTOSIHUS
cobuparonieid JMH3bI (MO CBOMCTBY paBeHCTBA pa3MEpoB MpeaMeTa U
M300paKeHusi, KOrja MpeiIMET paclojioKeH B JBOMHOM (oKyce), MmoKazaTels
3.26 [IPEJIOMIICHUS CTEKJIA.
Hccnenoanue cBoiicTBa n300paxeHus1, MOJIYYCHHOTO C IIOMOIIBIO0 COOMPAOIIIEH
JWH3Bl; H3MEHEHHs (OKYCHOTO pAcCTOSIHMSL JIBYX CIJIOKEHHBIX JIMH3;
3aBUCHUMOCTH YIJIa IIPEJIOMJIEHUS] CBETOBOTO JIyya OT yIJla MaJeHMs] Ha TpaHUIe
«BO3/1yX — CTEKJIO»
397 Qusuueckue senenus 6 npupode. 3atmenus ConHua u JlyHbl, 1BeTa Ted,
' onTHYECKHE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoucmea: OUYKHM, TEPUCKOIN, QoToanmapaT, ONTHYECKUE
. CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA
4.1 PagnoaktuBHOCTh. Asb(da-, Oeta-, ramma-u3nyudeHus. Peakiuu anbda-u Oera-




pacnazia

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-dactui. [Lnanerapuas Moens aToma

4.3 CocraB aromHoro spa. M3oronst

4.4 [Tepuoa nmonypacnajga aTOMHBIX siEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MacCCOBOT'O UUCEN
Qusuueckue Ae6neHUs 6 npupode. €CTECTBEHHBIM paJMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIyud, PAJUOAKTUBHOE W3JIyYEHHUE MPUPOJHBIX MUHEPAJIOB,
JieicTBUE paJiMOaKTUBHbBIX U3IyUCHUH Ha OPraHU3M YeloBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, MHIUBUIYAJIbHBIN JT03UMETpP, Kamepa

Bunbcona, sanepHas s3HEpreTuka




TOMKA "POCTA
\

Ha 6a3e nentpa «Touka poctay ['bOY COLI Nel ropona
[ToxBHCcTHEBO OOECTIEUNBACTCS peaTu3aus
oOpa3oBaTensHOI

IPOrpaMMbl TEXHOJIOTUYECKON HAMPABIEHHOCTH 110 Y4eOHOMY
npeamety «Duszukay.

(©]

O60opynoBaHUE LIeHTPa eCTECTBEHHOHAYYHOM N TEXHONOTMYECKOM
HanpasneHHocTe# «Touka Pocta»:

becripoBognoii mynprumaTtuuk Releon Air «®usmka-5».
becripoBoiHOM ~ MyNBTHAATYMK  BBIIOJHEH B BHAE IUIATGOPMBI €
MHOTOKAHAJbHBIM ~HU3MEPHUTENIEM, KOTOPBI OJHOBPEMEHHO TMOJIy4aeT
CUTHAJbl C PA3JIMYHBIX BCTPOCHHBIX JAaTUYMKOB, PA3MEIIEHHBIX B E€IUHOM
KOpILyCe YCTPOMCTBA.

becripoBogHble  MyNbTUAATUYMKH —TMOAKIIOYAIOTCS K  IUIAHIIETY  WJIH
KOMIbIOTEpY Hampsimyto. [Ipu sTromM HeoOxomuMa moazepkka paboThl TO
nporokoiry Bluetooth low energy (BLE) 4.1, 06e3 nomogHUTEIbHBIX
PErUCTPaTOPOB JAaHHBIX C MOMOIIBIO BXOJAIIEH B KOMIIEKT (JICHIKY .

!

TexHunyeckue XapPaKTEPUCTUKU MYNbTUOATHUNKA:

paspsaHocTh BeTpoeHHor ALl — 12 6ur

MaKcUMalbHas 4actota orudposku curHana — 100 k1
unaTepdeiic noakmouenns — Bluetooth low energy (BLE) 4.1
BCTpOCHHAs mamMsATh 00béMom 2 Kobair

HOMHUHAJBHOE Hampspkenue 6arapen — 3,7 B

€MKOCTb BCTpoeHHOM Oatapen — 0,7 A - 4

KOJINYECTBO BCTPOCHHBIX TATYMKOB — O TIIT.



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

e Ileppiukun U. M., MBanoB A. W. ®usuka. 7 kiacc. ba3oBblii
ypoBeHb. - M.:«lIpocBemenne», 2023.

e [lepeiikun .M., UBanoB A.U. ®usuka. 8 kinacc.—M.: «IIpocBemieHue,
2024.

e [leppiukun U.M., I'yrhuk E.M., BanoB A.N. IlerpoBa M.A. ®usuka. 9
kiacc.— M.: «IIpocsemenne», 2023.

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

e AcraxoBa T.B. ®usuka. 7 knacc. Jlabopatopubie pabotsl. KoHTpoibHBIE
3aganus. —Caparos: Jluneit, 2014.

o Jlykammk B.M. COopHuk BompocoB u 3anad no ¢usuke. 7-9 ki — M.:
[Ipocsemenne, 2010. —192c.

e Kupuk JLLA. O®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSTEIIBHBIE U
KOHTPOJIbHBIE paboThl. —5-¢ uznanue.- M.MJIEKCA, 2013.

o «KouTponpHo-u3MepuTenbHbie MaTepuanbl. Pusuka. 7 kimacc/Cocr.
H.U. 3opun. — 2-¢ u3n.,nepepad. — M.:BAKO, 2013.

e Mapoun A.E. ®uszuka. 7 knacc: ydeOHo-meToauueckoe mocodbue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.

o [llaxmaroBa ,0.P. lledep Huarnoctuueckue padoThl -8 kimacc.- M.
Hpoda, 2019.

o [leprimkuna, E.M. I'ytHuk «®usuka 9 xmace» / O.M. I'pomneBa. — M.:
H3narenscTBO «IK3amen», 2014.

e Tectol o pusuke. 9 knacc: k yueOnuky A.B. [lepoikuna, E.M. I'yrHuk

o «®usuka 9 knace» / O.M. I'pomueBa. — M.: M3gaTenscTBO «DK3aMen»,
2010. ®wusuka. 9 wimacc. Temarnueckue TECTOBBIE 3aJaHUS IS
noarotroBku k 'MA. / aBT.- coct.: M.B. bolinenko, O.H. Mupomikuna. —
Apocnasis: OO0

o «Axkaaemus pa3BuTus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
7 KIIACC

1 . bubnuoteka — Bc€ mo npeamety «dPusukay. — Pexxum noctymna:
http://www.proshkolu.ru

2. BuaeoonsIThl Ha ypokax. — Pexxum mocrtyna: http://fizika-class.narod.ru
3. Eaunas KoieKus uppoBbIX 00pa30BaTEIbHBIX PECYPCOB. — Pexxnum


http://www.proshkolu.ru/
http://fizika-class.narod.ru/

noctyma: http://school- collection.edu.ru
4. IHTepecHpIe MaTepralibl K yPOKaM (PU3UKH IO TEMaM; TECTBI IO TEMaM;
HarJIsiHble TOCO0us K ypokaM. — Pexxum nocryna: http://class-fizika.narod.ru

Hudpossie oOpazoBatenbHbIe pecypchl. — Pexxum qoctyn http://www.openclass.ru

5. DnekTpoHHbIe Y4eOHUKH 10 (hu3nke. — Pexxnm mocryma:
http://www.fizika.ru

8 KJIACC

|. Bubnuoreka — Bcé mo npeamery «Dusnkay. — Pexxum gocryma:
http://www.proshkolu.ru

2. BuzeoomnsIThl Ha ypokax. — Pexxum gocryma: http://fizika-class.narod.ru
3. EauHas KOJUIeKIHs IM(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB. — Peskum
noctyma: http://school- collection.edu.ru

4. VIHTepecHbIe MaTepHAIIbl K YPOKaM (DH3UKH [0 TEMaM; TECThI [0 TEMaM;
HarJIsiIHbIe TOCOOus K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru
5. Lludporsie 06pa3oBaTelIbHBIC peCypchl. — PekuM gocTyma:
http://www.openclass.ru

6. DieKTpOoHHBIC YUeOHHKH M0 (u3nKe. — Pexxum mocryma:
http://www fizika.ru

9 KJIACC

1. BuneoomnsiTel Ha ypokax. — Pesxkxum moctyna: http://fizika-class.narod.ru

2. Enunas xoJutekius nupoBbIX 00pa3oBaTeIbHBIX peCypcoB. — Pexum
noctyna: http://school- collection.edu.ru

3. HTepecHble MaTepHAIbl K YPOKaM (M3MKH [0 TEMaM; TECTBI IO TEMaM;
HarJsiHble MocoOus K ypokaM. — Pexxum nocryna: http://class-fizika.narod.ru
4. IludpoBbie 0Opa3zoBaTeIbHbIC PECYPChl. — PeKUM A0CTyNA:
http://www.openclass.ru

5. DNeKTpOHHBIC YUeOHHUKH 10 (pu3uke. — Pexxum gocryma:
http://www fizika.ru

6. [lucranmnmonnas mkosia Ne368 http://moodle.dist-368.ru/ OTKpBITHIH KiIacc.
CereBoe oOpasoBarenbHOe coobmiecTBo. http://www.openclass.ru/node/109715
7. EnunHast kosuiekuus udpoBbIx 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIii IEHTP HHPOPMAIMOHHO-00Pa30BaTEIBLHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Uurepuer ypok. http://interneturok.ru/ru/school/physics/

10. T'azera «1 ceHTAOPs» MaTEepUAIBI IO
dusuke. http://archive.1september.ru/fiz

11. Aaumariuu pusmueckux 00bekToB. http://physics.nad.ru/

12. Kupas ¢pusuka: oOydaromas nporpamma. http:// www.int-
edu.ru/soft/fiz.html

13. ®wusuka.ru. http://www.fizika.ru/
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