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MHNOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKEe HAa YpPOBHE OCHOBHOIO 0OILIEro oOpa3oBaHMs
COCTaBJICHA HAa OCHOBE MOJIOXKEHUH U TpeOOBaHUM K pe3yabTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 0OOpa30BaTeIbHOM MPOrPaMMBI, TPEICTABICHHBIX B
@I'OC 00O, a Takxke ¢ yuéroM (enepanbHON padoyeit mporpaMMbl BOCIUTAHUS U
Konnenuuu npenonaBanus yaeoHoro npeamera «Duzmkay.

Copepxanue mnporpaMMbl 10 (U3UKE HAMpaBIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'paMOTHOCTH OOYYAIOIIMXCA W OpraHU3alUi0 H3yYEeHHS
bu3MKM Ha ACATENLHOCTHOW OCHOBE. B mporpamme mo (u3uke y4WUTHIBAIOTCS
BO3MOXKHOCTH y4deOHOro mpeaMera B peanusanuu TpedboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JTMYHOCTHBIM ¥ METANPEAMETHBIM Pe3yJbTaTaM 00ydeHUs, a TAKXKe
MEXIPEIMETHBIE CBS3M E€CTECTBEHHOHAYUHBIX Y4YEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHusl.

[Tporpamma mo u3MKe ycTaHABIMBACT paclpeieiieHre yueOHOro MaTepuaia
o rogaMm oOyuyeHus (IO KJaccam), MpejiaraeT IPUMEPHYIO MOCIEI0BATENbHOCTD
M3y4YEHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHs IMPEAMETHOTO COAEpKAHUS U
y4€Te BO3PACTHBIX OCOOEHHOCTEN 00y4aromuxcsl.

[Iporpamma 1o ¢usuke pazpaboTaHa C IEJbI0 OKa3aHUS METOJAMYECKOU
MOMOLIY YYUTENIO B CO3JaHUU paboUueil MporpaMMbl IO yUeOHOMY MPEAMETY.

®duzrka ABIAETCI CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYUHBIX YU€OHBIX
IPEIMETOB, NOCKOJIbKY (PU3NUYECKUE 3aKOHBI JIEXAT B OCHOBE MPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, OUOJIorue, acTpoHOMUEH U puznueckoi reorpadureii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MHpA, MPENOCTaBIIseT Hanbosee sICHbIC
o0Opa3ibl TPUMEHEHUsI HAYYHOrO METO/a MO3HaHUs, TO €CTh Ccroco0a MoaydyeHuUs
JIOCTOBEPHBIX 3HAHUM O MUDE.

OpHa W3 IIaBHBIX 3a/lay (PU3MYECKOTO OOpa30BaHMS B CTPYKTYpe OOILEro
o0pa3oBaHUsI COCTOMT B (DOPMUPOBAHHWH ECTECTBEHHOHAYYHOW TPAMOTHOCTH W
MHTEpeca K HayKe y 00y4aronuxcsl.

WN3ydenne ¢Qu3uku Ha 0a30BOM ypOBHE MpEIIOJaracT OBJaJICHHE
CIEAYIOIIMMU KOMIETEHTHOCTAMHM, XapaKTEPU3YIOUIMMU €CTECTBEHHOHAYUYHYIO
IPAaMOTHOCTb:

e HAy4YHO OOBSICHSITH SIBJICHUS;

e OLEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEOBAHMS;

e UHTEPOPETHPOBATH  JAaHHBIE WU  HCIOJB30BaTh  HAy4YHbIC
J0Ka3aTeIbCTBA AJIS MOJTYYEHUS BBIBO/IOB.

enn wusydeHuss ¢GU3MKKM HA YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs
onpezaenensl B KoHuenuuu mnpenonaBanus ydyeOHOro mnpeamera «®Pusnkay B
oOpa3oBaTeibHBIX opraHusaunusax Poccuiickoit ®eneparuu, peamu3yroumx
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OCHOBHBIE  0011€00pa3oBaTeNbHBIE MPOTPAMMBl, YTBEPXKAEHHONW  pelICHUEM

Komnernn Munucrepcrsa npocsenienus Poccuiickoit deneparuu (mpoTokos ot 3
nekadbps 2019 r. Ne I1K4BH).
Henu uzyyenusi GusuKu:

NpUOOpPETeHUEe WHTEpeca W CTPEMJICHHS OOYyJaromuxcs K HaydHOMY
W3YYCHUIO TIPUPOJBI, PAa3BUTHE WX HWHTCIUICKTYaJbHBIX M TBOPYECKHX
CITOCOOHOCTEM;

pa3BUTHE TIPEICTABIICHUN O HAYYHOM METOIE MMO3HAHUS B (DOpMUPOBaHUE
HCCIIEIOBATEIHCKOIO OTHOIICHUS K OKPY)KAIOIITUM SIBJICHUSIM;
dbopMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK Pe3yIbTaTa U3y4eHUsI OCHOB
CTpOEHHSI MaTepUH U PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHUE TPEACTABICHUNA O POAM (U3UKU ISl Pa3BUTHS APYTrUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  TPEACTABICHMM O  BO3MOXKHBIX  cdepax  Oynyuiei
npoecCHOHATbHOU NEATEIIbHOCTH, CBA3aHHOW C (DM3MKOM, MOJATOTOBKA K
JalbHeHIIeMy O0y4EHHUIO B 3TOM HaIlpaBJICHUU.

JlocTokeHre 3TUX 1eNiel mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOT'O
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHne 3HAaHUW O JIUCKPETHOM CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, DJEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SBJICHUSX;

MpuoOpETEeHNEe YMEHHI OINUCHIBATH U OOBSCHITH (U3UUYECKUE SIBJICHUS C
HCIIO0JIb30BaHUEM TMOJTYyUYCHHBIX 3HAHUM;

OCBOCHUE METOJOB pELICHUS] MPOCTEUIINX pacuyE€THBIX 3aJad C
UCIOJIb30BAaHUEM (buznIecKux MOZEIeH, TBOPYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HaOJI0/1aTh MPUPOAHBIC SIBICHUSI U BBIMOJIHATH OMBITHI,
nabopaTopHble pabOTbl W AKCHEPUMEHTAIbHBIE MCCJEIOBAaHUS C
WCITOJIb30BAaHNEM U3MEPUTENBHBIX TIPUOOPOB;

OCBOCHHUE MPUEMOB pabOTHl ¢ MH(MOpMaIHEH (PU3NUECKOTO COACpKAHUS,
BKJIFOYasi HTHPOPMAITUIO O COBPEMEHHBIX JTOCTIDKCHUSIX (DH3UKH, aHAIN3 U
KPUTUYECKOE OlICHUBaHUE NHGOPMALINH;

3HaKOMCTBO €O chepamu npodeccuoHaATbHON ACSITEIbHOCTH, CBI3aHHBIMU
C (u3MKOM, M COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBaHHBIMH Ha
JTOCTHXKEHUAX (U3HMUECKON HAYKHU.

Ha wusyuyenue ¢usuku (0a30Bblil ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus oTBoAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJIENIO), B 8

KkJjacce — 68 1acoB (2 yaca B Hemeno), B 9 kimacce — 102 gaca (3 yaca B HEZEIIO).



[Ipennaraemslii B mporpamme mo ¢u3MKe MepedeHb Ja00paTOPHBIX padoT H
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKkTep, YUUTEIb JIeJIaeT BbIOOP MPOBEACHUS
1a00paTOpHBIX pabOT M OMNBITOB C YYETOM HWHIUBUAYAIbHBIX OCOOEHHOCTEH
0o0y4Jaromuxcs, CIHCKa SKCIEPUMEHTAIbHBIX 3aJaHHM, MpEIaraéMbIX B paMKax
OCHOBHOT'O FOCY/IapCTBEHHOI'0 3K3aMeHa 10 (pU3UKE.



COJAEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u € poJjib B NO3HAHUM OKPY/KAIOLIEro MUpa.

®u3uka — Hayka o mpupone. fABneHus npuponsl. PU3HUYECKHUE SABICHUS:
MEXaHUYECKHUE, TEIUIOBbIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

duznueckne BennuuHbl. M3Mmepenue Qusnyeckux BenudyuH. Duznyeckue
npubopsl. [lorpemHocts n3Mepenuii. MexayHapoaHasi cuCTeMa eIMHHUII.

Kak ¢usuka u Japyrue ecTecTBEHHbIE HAyKH HW3Yy4alOT TMPUPOIY.
EcTecTBeHHOHAY4YHBIM METOJ] MO3HAHUSA: HAOJIIOJEHUE, MOCTAHOBKA HAY4YHOI'O
BOTIPOCA, BBIJBMKEHUE TUIIOTE3, YKCIIEPUMEHT IO MPOBEPKE TUITOTE3, OOBICHEHUE
HabmoaeMoro siBiieHus. Onucanue GU3NYecKux sIBICHUM C MOMOILBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHn4yeckue, TEIJIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHHSL.
2. @uznueckue TpubOOPHI U MPONEAypa NPSIMbIX U3MEPEHHUI aHAJIOrOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopuuvie pabomul u onvimol.
1. OmnpeneneHue LEHBI JEICHUS MIKAIbl U3BMEPUTEIBLHOr0 Ipudopa.
2. M3mepeHune pacCTOSHUM.
3. M3mepenue o0bEMA KUAKOCTH U TBEPAOTO Tea.
4. OmpexneneHue pa3MepoOB MaJIbIX TEJL.
5. M3mepeHne temnepaTypbl HOPU IMOMOIIM KUJIKOCTHOIO TEPMOMETPA M
JIaTYNKA TEMIIEPATYPHI.

6. IIpoBenenue ucciaenoBaHUs MO IMPOBEPKE TMIOTE3bI: JAJIBHOCTH IOJNETA
niapvka, MylmeHHOro FOpU30HTAIILHO, TeM OoJibllle, YeM OOoJbllle BhICOTA
ITyCKa.

Pasznea 2. [lepBoHayaibHbIe CBEACHHS O CTPOCHHHU BellecTBA.

CrpoeHue BemecTBa: aToOMbl M MOJEKYJbI, HX pazMepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JBmxenue yactui BemiectBa. CBs3b CKOPOCTH JBUKEHUS YacTUI[ C
Temneparypoil. bpoyHoBckoe aBwkenue, auddysus. BzaumopelicTBue 4acTHIl
BEILIECTBA: IPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPABIX
(KpuCTa/NIMUeCcKuX) Tea. B3auMocBsI3b MEXJy CBONMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSIX U WX aTOMHOMOJICKYJSIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIbI.

Hemoncmpayuu.



1. HaGmrogenune 6poyHOBCKOTO JABHKEHUS.

2. Habmoaenue nuddysumn.

3. HaGmronenue ~ siBneHud,  OOBSACHAIOMIMXCA  MPUTSHKEHUEM  WIH

OTTaJKMBAHHEM YACTHUI] BEILIECTBA.

Jlabopamopmuuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOAOM pPAlOB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnpITHI MO HAOJIOJEHUIO TETJIOBOI'O PACIIMPEHUS Ta30B.
3. OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHUS.
Pa3nen 3. /IBu:keHHe U B3auUMojeiicTBHE TeJl.
Mexannueckoe IBUKEHHE. PaBHOMEpHOE M HEPaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JBHXKEHUH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.
SBneHue wHepuuu. 3aKOH HHEpUHMH. B3anmoneicTBue Ten Kak NPUYMHA
M3MEHEHUS CKOPOCTH [IBMDKEHHMsSI Teln. Macca Kak Mepa HHEpPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBSA3b IUIOTHOCTH C KOJUYECTBOM MOJIEKYJ B E€IUHUIIC
00BbEMa BeleCTBa.
Cuna kak xapakTepucTuka B3auMojaercTBus Ten. Cuila ynpyrocTd M 3aKOH
I'yka. MI3MepeHne CUIlbl C MOMOLIBIO NUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJia
TskecTH. CHila TSDKECTH Ha Ipyrux miaHerax. Bec tena. Hesecomocts. Crioxenue
CWJI, HAMPABJICHHBIX MO OAHON mpsimoil. PaBHOonelcTByromas cuii. Cuiia TpeHusl.
TpeHue cKoIbKEHUS U TPEHHE MOKOs. TpeHre B MPUPOJE U TEXHUKE.
Hemoncmpauuu.
1. HaGmrogeHne MexaHMYeCKOTO IBUXKEHUS Tela.
2. H3mMepeHne CKOpOoCTH NPSMOJIMHEWHOTIO JBUKCHUA.
3. HaOmronenue siBNeHUS WHEPLUH.
4. HaGmioneHnue u3aMeHeHUs! CKOPOCTH MPU B3aUMOEHCTBUU TEJ.
5. CpaBHEHHE MacC 10 B3aUMOJECHCTBUIO TEN.
6. Cl0XEHHUE CHJI, HAITPABJICHHBIX O OJHOM IPSIMOM.
Jlabopamopusvie padbomul u onvimel.
1. OnpeneneHue CKOPOCTH PABHOMEPHOI'O ABMKEHUS (IIapuKa B KHJIKOCTH,
MOJIEH BJIEKTPUYECKOT0 aBTOMOOWIISI U TaK Jlajee).

2. OmpeneneHue cpeHEW CKOPOCTH CKOJIbKEHUS OpycKa WJIM IIapHuKa IIo
HAKJIOHHOM TIIOCKOCTH.
OnpeneneHue IOTHOCTH TBEPIOTO TeENA.

4. OmbITHI, JIEMOHCTPUPYIOUIME 3aBUCUMOCTb pacTsKeHus (aedopmaiun)
MPYKUHBI OT TPUIIOKEHHON CHUJIBI.

5. OnbIThL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIbXKEHUS OT
Beca TeJa U XapaKTepa COMPUKACAIOLINXCS TOBEPXHOCTEN.



Pasznen 4. /laBinenune TBEPABIX TeJI, dKUIKOCTEH U ra30B.

JaBnenune. CriocoObl yMEHbBIIECHHS W YBEIUYEHU JaBieHus. J(aBneHue rasa.
3aBHCUMOCTb JaBJIEHUS] ra3a OT 00bEéMa, Temmeparypbl. llepegaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMM M razamu. 3akoH llackamsa. [IneBmarmueckue

MaIllMHBL. 3aBUCUMOCTh JABICHUS KUIKOCTH OT TIIYOMHBL. [ 'HMIpocTaTudecKuii
napajaokc. CooOmaroniuecs cocyasl. [ 'uipaBnuyeckue MEXaHU3Mbl.

Atmocdepa 3emin u atmocdepHoe AamieHue. [IpuuuHbBI CyliecTBOBaHUS
BO3AymHON o0osouku 3emau. OmbiT Toppuyennu. M3mepernue arMmochepHOTro
JaBJieHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBHICOTHI HaJl YPOBHEM MOpPHI.
[Tpubops! 11 n3MepeHust aTMOoCc(PEPHOTO TaBICHHUS.

JlencTBue KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJO. BrITamkuBaromas

(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozgyxomnnaBanue.
Hemoncmpayuu.

o vk wnN e

~

3aBUCUMOCTH JABJICHUS Ta3a OT TEMIIEPATYpHI.

Ilepenaua naBneHUs KUJIKOCTHIO U Ta30M.

Coob1aronuecs coCybl.

['mppaBauueckui nmpecc.

[IposiBneHue nercTBUst aTMOC(EPHOTO JTaBICHUS.

3aBUCHUMOCTh BBITAIKUBAIOIIEH CHJIBI OT 00BEMA MOTPYKEHHON YacTH Tela
U TIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIbI BECY BHITCCHEHHOMW JKUJIKOCTH.

VY ciioBre miiaBaHus TEN: MJIaBaHUE WIIK MTOTPYKEHUE TEI B 3aBUCUMOCTH OT
COOTHOIIICHHUS MJIOTHOCTEH TeNa U KUJIKOCTH.

Jlabopamopuwvie pabomel u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOrpy>KEHHON B
JKUJIKOCTh YaCTH TEJIa.

OnpeneneHre  BBITUIKMBAIONIEH  CHJIbI, JICHCTBYIOLIEM HaA  TEIO,
MOTPYKEHHOE B )KUIKOCT.

IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CUJIbL, JEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MaccChl TeJa.

OnbITE, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh  BBITAIKMBAIOUIECH  CHJIBI,
JIEUCTBYIOIICH Ha TEJNO B KUJIKOCTH, OT 00bEMA MOTPYKEHHOM B JKUJIKOCTh
YaCTH TENA U OT IJIOTHOCTH KUJIKOCTH.

KoncTpynpoBanne apeoMerpa WM KOHCTPYMPOBAHME JIOAKHM W
OIIpELIEIICHUE €€ IPY30I10IbEMHOCTH.

Paszgeua S. PaGora u momiHoCTh. JHEpPrusi.

Mexannudeckasi padbota. MOIIHOCTb.

[TpocTble MexaHW3MBbI: pblyar, OJOK, HaKJIOHHas IUIOCKoCTh. [lpaBuiio
paBHOBecus pbryara. [IpumeHenue npasusia paBHOBECHs pblyara K 0J10Ky. «30J0Toe
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npaBuwio» Mexanuku. KITJ[ mpocTeix Mexanu3zMoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexanuueckass 3Heprus. KuHeTHueckas M IOTCHIMAIbHAS SHEPIUs.
[IpeBpamienne 0JHOrO BHUJ1a MEXAHUYECKOM SJHEPTUU B IPYroi. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepbl IPOCTBIX MEXaHU3MOB.

Jlabopamopmuuvie pabomul u onvimel.

1. OmnpeneneHue pabOThl CUIIbI TPEHUSI IPU PABHOMEPHOM JIBUKEHUHU TEJa M0

TOPU30HTAJIBHON ITOBEPXHOCTH.
2. HccnenoBanue ycaoBUI paBHOBECHS pblyara.
3. M3mepenue KIIJ] HaKIOHHOM MIOCKOCTH.

4. H3ydeHne 3aKOHa COXPAHEHUS MEXAHUYECKON YHEPIUM.
8 KUIIACC

Pa3nea 6. TenjioBbie ABJICHHUA.

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUH CTPOCHUS
BelllecTBA. Macca u pasMepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPXKAAOIINE
OCHOBHBIE I10JIOKEHHS MOJIEKYJISIPHOKUHETUUYECKOU TEOPUH.

Mogenu TBEPAOro, MKUJIKOTO M Ta3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucranmmueckue n amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IMOJIOKEHUM MOJIEKYJISIPHO-KUHETUYECKOM TEOpHH.
CmaunBaHK€e U KaNWJUISIPHBIE ABJICHUA. TemIoBOe paCIIMPEHNUE U CKATHE.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBHXKCHUS
yactull. BuyTrpeHHsisi sHeprus. CnocoObl W3MEHEHHMS BHYTPEHHEH SHEpruu:
TEIJIonepeaada u coBeplieHrue padboTel. Buabl Temionepenayu: TEMIONPOBOAHOCTD,
KOHBEKLIHS, U3ITyYCHUE.

KonwmdectBo TemnoTel. YenbHas TEIJIOEMKOCTh BEIIeCTBA. 1ermiooOMeH u
TEIUIOBOE paBHOBecHE. YpaBHEHHWE TemoBoro Oamanca. [lmaBnenue wu
OTBEPJICBAHNWE KPUCTAUIMYECKUX BEIIECTB. Y AENbHAsA TEIUIOTAa IJIABJICHHUS.
[TapooOpa3zoBanue u konaeHcanus. Mcnapenuwe. Kumnenue. YaenbHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTyphl KHUIIEHUS OT aTMOC(hepHOro
JIaBJICHUSL.

BrnaxunocTs Bo3myxa.

DHeprus TOIIMBa. Y IeNIbHAs TEMIOTa CrOPaHHUSL.

[Tpuniuner padotel TernoBbix nBurateneit KIIJ TtemmoBoro nBuratens.
TenoBble IBUTaTENN U 3aLIATA OKPYKAIOLIEH CPEBI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TEIJIOBBIX MPOLIECCAX.

Hemoncmpayuu.



ok w N e

w K N o

10.
11.
12.
13.

Habmronerre OpoyHOBCKOTO JIBHYKCHUS.

Ha6monenue nuddysun.

HabGmronenue siBeHUY cMaurBaHUsI M KaIMMILIIPHBIX SBICHUH.
HabmtoieHre TemioBoro pacuiupeHust Tell.

N3Mmenenne naBieHUs ra3a NpH U3MEHEHHHM O0BEMAa M HArpeBaHUM WIIH
OXJIAXKJICHUU.

[IpaBuna usmepeHus TemnepaTypsl.

Bunbl Tenmmonepenaumn.

OxJaxkieHe Mpu COBEPIIEHUU PaOOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHSIITHUMH CHIJIAMH.
CpaBHEHME TEIIIOEMKOCTEN pa3IMYHbIX BEILIECTB.
HaOmronenue kuneuus.

Habronenre mocTostHCTBA TEMIIEPATyPhI PH TUTABJICHUH.
Moenyu TEIIOBBIX IBUTATEIEH.

Jlabopamopmuuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITHl IO OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MIPUTSIKEHUS.
OMnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOW COJIM WJIM caxapa.
OnpITel MO HAOJIOJIEHUIO TEIJIOBOIO PACIIMPEHMS Ta30B, >KUAKOCTEH U
TBEPABIX TEIL

OnpeneneHue 1aBieHUs BO3AyXa B OAJIJIOHE LITTPUILIA.

OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHHUS BO3AyXa OT €ro
00BbEMa U HArpeBaHUs WM OXJIAXKICHHUS.

[IpoBepka runoTe3bl TUHEHWHONW 3aBUCUMOCTH JJIMHBI CTOJIOWMKA KUIKOCTH
B TEPMOMETPUYECKOMN TPyOKE OT TeMIIepaTyphl.

HaGmonenre u3MeHEHHs] BHYTPEHHEW OJHEpruuM Tejna B pe3yibTaTe
TerIonepeaadyn U padoThl BHEITHUX CHIL.

HccnenoBanue sIBIEHUS TEMJI000OMEHA MPU CMEUIMBAHUM XOJIOAHOW H
ropsituyeu BOJBbI.

OnpeneneHue  KOJIMYECTBA  TEIJIOTHI, IMOJYYEHHOIO BOJOM  IpHU
TEMJI000MEHE C HArPEeThIM METAUTMUECKUM LUIUHAPOM.

Onpenenenue yaeabHOM TEINIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca UCnapeHusl.

Ornpenenenre OTHOCUTEIBHON BIAXKHOCTH BO3yXa.

Onpenenenune yeIbHON TEIUIOTHI IUIABIEHUS JIbA.

Pazgen 7. JinekTpuyeckre 1 MAarHUTHbIE SIBJICHHUS.
Onektpuzauus Ten. J(Ba poja 3JEKTpUUYECKUX 3apsioB. BzaumonelicTBue
3apsoKeHHBIX  Tell. 3akoH KymoHa (3aBUCHMMOCTH  CHJIBI  B3aWMOJICHCTBUS

3APSIKCHHBIX TCJI OT BEJIMYHUHEBI 3apsAI0B U PACCTOAHUSA MCKIY TeJ'IaMI/I).



Onektpuueckoe mose. Hanpssk€HHOCTh 3ieKkTpuueckoro mnoss. [lpuHiun
CYNEpPNO3ULIUHN IEKTPUUECKUX MO (Ha KAUECTBEHHOM YPOBHE).

Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsl.
Crpoenne aroma. [IpoBOOHMKM W  JOUDNEKTPUKU. 3aKOH  COXPAHECHUS
3JIEKTPUYECKOTO 3apsija.

DJIEKTPUYECKUA TOK. YCIOBHS CYHIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
HcTtoynnku mnocTossHHOro Toka. JIeHWCTBUSL SJEKTPUUECKOTO ToKa (TEIIOBOE,
XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKUI TOK B JKHJIKOCTSIX U raszax.

Onektpuueckass nenb. Cuima  Toka.  DJNEKTPUYECKOE  HAIpSIKEHHE.
ComnpoTuBjeHHEe TPOBOAHUKA. Y ICIbHOE CONMPOTUBIICHHE BellecTBa. 3akoH Oma
11 yuactka uend. [locnenoBarenbHoe U apajuiesIbHOE COETUHEHNE TPOBOIHUKOB.

Pabora u MOIIHOCTH »3JeKTpUueckoro Toka. 3akoH Jhxoyns—Jlenna.
DNEeKTPUYECKUE TIENU U MOTPEOUTENH IIEKTpUIecKol 3Hepruu B ObiTy. KopoTkoe
3aMBbIKaHHE.

[TocrossHHBIE MAarHUTHL. B3anMO1€MCTBHE MOCTOSTHHBIX MArHUTOB. MarHuTHOE
nosie. MarHuTHOe Tosie 3€eMJIM M €ro 3HayeHHe i KM3HM Ha 3emie. OmnbIT
Opcrena. MarHuTHOE TOJIE 3JIEKTPUYECKOrO ToKa. [IpuMeHeHne 31eKTpOMarHiuToB
B TEXHUKE. /[eMICTBHE MAarHUTHOIO MOJISI HA MPOBOAHUK C TOKOM. DJIEKTPOJBUTATEIb
IIOCTOSIHHOIO  TOKa. lcmosib30BaHWE — DJIEKTPOABUTATENEM B TEXHUUYECKHUX
YCTPOKCTBAaX U Ha TPAHCIIOPTE.

Omnbitel @apanes. SBneHue snexkTpoMarauTHON uHAyKuuu. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoOb1 MOJIYYEHUS AIEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHIIMU Ha BO30OHOBJIIEMbIX HCTOYHUKAX SHEPIUU.

Hemoncmpayuu.

DJIeKTpuU3alus Tel.

JIBa poza 3NEKTPUYECKUX 3apsiI0B U B3aUMOAECHCTBUE 3aPSKEHHBIX TEIL.
Y CTPOUCTBO U IEMCTBUE JIEKTPOCKOIIA.

DIIEKTpOCTaTUYECKask NHIAYKIIHS.

3aKOH COXpaHEHUS PIECKTPUUECKUX 3apsiiOB.

[IpoBOAHUKH U JUDIEKTPUKH.

MoaenupoBaHue CHIIOBBIX JUHUMN JEKTPUUECKOTO OIS,

HcTOYHUKHM TTOCTOSTHHOTO TOKA.

L e N u kR WD PRE

JIeCTBHS DIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKUN TOK B KUIKOCTH.
. I'a30Bblii pa3ps.
. I3mepeHue cuitbl TOKa aMIepMeTPOM.
. I3mMepeHue 3neKTpruiecKoro HanpsiKEHUsT BOJIBTMETPOM.
. Peocrar u Mara3zuH conpOTHUBIICHHUM.
. BanmopencTBue noCTOSIHHBIX MAarHUTOB.

S N T
U D W N R O
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16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaenupoBaHue HEBO3MOXKHOCTH Pa3AEICHU MOJIKOCOB MAarHUTA.
MoaennpoBaHuE MarHUTHBIX ITOJIEN ITOCTOSHHBIX MAarHUTOB.
OmneIT Dpcrena.

MarnuTtHoOe 1onie Toka. DJIEKTPOMAarHurT.

JlercTBMEe MarHMTHOTO TI0JI1 HAa IIPOBOJAHUK C TOKOM.
DJIEKTPOABUTATENH TOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUS SJIEKTPOMArHUTHOW MHTYKIIUH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIIPaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBCHHUSI.

DJIEKTPOreHePaTOp MOCTOSHHOTO TOKA.

Jlabopamopmusvie padbomul u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OneITel TO HAOMIOACHWIO DJIEKTPU3ANMHA TEJI WHAYKIMEH U TpHU
COIMPUKOCHOBEHHUH.

HccnenoBanne JEWCTBUSL DJIEKTPUYECKOTO IO HA MPOBOJHUKH U
JIADJIEKTPUKH.

COopka 1 nmpoBepKa padOThI JIEKTPUUESCKOM IIEMH IMOCTOSHHOTO TOKA.
N3mepeHue u peryaupoBaHue CUJTBI TOKA.

N3mepenne u peryimpoBaHue HAIPSIKCHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO Yepe3 Pe3UucTop, OT
CONPOTUBIICHUS PE3UCTOPA U HAIPSIKEHUST Ha PE3UCTOPE.

OnBITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUUECKOTO
COMPOTHUBJICHUSI TPOBOJHMKA OT €ro JJIMHBI, TUIONIAAU TIOMEPEUHOro
CEUYEHMS U MaTepuaa.

[IpoBepka mpaBuUiia CIOKECHHS HANPsHDKEHUW TIPU  MOCTIEI0BATEILHOM
COEJIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Jjs CHJIBI TOKA TPH MapajuleIbHOM COEAUHEHUH
PE3UCTOPOB.

Omnpexnenennie pabOTHI AIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3nucCTop.
OnpeneneHre MOIIHOCTH  JJICKTPUYECKOrO TOKA, BBIACISEMON Ha
pe3ucrope.

HccnenoBanyue 3aBUCUMOCTH CHJIbI TOKA, MUIYIIETO YEpe3 JIaMIIOUKY, OT
HanpsHKEHUs Ha HEil.

Onpenenenne KII/] narpesarens.

HccnenoBanne MarHUTHOTO B3aUMOJICHCTBHUS IIOCTOSSHHBIX MAarHUTOB.
N3ydeHnre MarHuTHOTO TOJIsl TOCTOSSHHBIX MarHUTOB MPU UX O0OBEAUHEHUU
1 pa3/ieJICHUH.

HccnegoBanue NeWCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
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17. ONBITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aUMOJEHCTBHS
KaTYIIKHA C TOKOM U MAarHUTA OT CUJIbI TOKA M HAITPABJICHUS TOKA B KATYIIIKE.

18. M3ydueHne AeNCTBUS MAarHUTHOTO IT0JIS1 HA IIPOBOJHUK C TOKOM.

19. KoHCcTpynpoBaHue v u3ydeHue padoThl 2JIEKTPOABUTATEIS.

20. 3smepenne KIII anekTpoaBUraTeapHOM YCTAHOBKH.

21. OnbITBIL TIO  KMCCJEAOBAHMIO SIBJICHUSA SJICKTPOMATrHUTHOM WHIYKIHU:
WCCIICIOBAHNE W3MEHEHWW 3HAYEHHWS W HANpaBJICHUS HWHIYKIHOHHOTO

TOKA.
9 KUIIACC

Paznen 8. Mexanuveckue siBJICHUS.

Mexanudeckoe nBHkKeHHEe. MarepuanpHas Touyka. (Cucrema OTCYETA.
OTHOCHUTENBHOCTh MEXaHWYECKOI'o JIBM)KEHHsS. PaBHOMEpHOE mNpsSMOIMHEIHOE
nBwxeHue. HepaBHoMepHoe npsAMoiMHeiHoe aBuxkeHne. CpeaHsis 1 MTHOBEHHAs
CKOPOCTB TeNa PU HEPABHOMEPHOM JBHKCHUH.

Yckopenue. PaBHOyckopeHHOE mpsAMOiMHEtHOe ABuxkeHue. CBoOogHOE
naneaue. OneITe! I'amunes.

PaBHOMepHOE NBHXKEHHE N0 OKpYXHOCTH. lleprog m wacrora oOpaiueHus.
JlunelriHas v yrioBasi CKOpOCTH. LIEHTpOCTpEMUTEIILHOE YCKOPEHHUE.

IlepBbiit 3akoH Hprorona. Bropon 3akon Herorona. Tperunii 3akoH HerotoHa.
[IpuHIMD CyNIEPIIO3ULINU CHIL.

Cuna ynpyrocrtu. 3akoH ['yka. Cumna TpeHUs: Cujia TPEHUS CKOJIBKEHUSI, CHUJIa
TPEHMSI TIOKOSI, IPYTHE BUIbI TPEHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOpEHHE CBOOOIHOTO
nangeHus. JlBmwxkenune mianer BOKpyr ComnHna. IlepBasg kocMudeckass CKOPOCTb.
HesecomocTts u nieperpysku.

PaBHOBecue MarepualibHOM TOYKH. AOCOMOTHO TBEpAOE Teso. PaBHoBecue
TBEPJIOrO TENA C 3aKPEIUIEHHOM OChIO BpaiieHus. MoMeHT cuibl. LleHTp TsbxecTu.

Nmnynee Tena. M3meHenune umnynsca. Mnyiabe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PE€akKTUBHOE JBU)KECHUE.

Mexanudeckass pabora W MOIIHOCTb. PaboTa Cuil TSAXKECTH, YNPYrOCTH,
TpeHus. CBsA3b SHEPruM U padboThl. [loTeHIMaNbHas dHEPrus Teja, MOJAHATOrO Haj
ITOBEPXHOCTBIO 3eMJIU. [loTeHInanbHas sHEprus c:kaTou npykuHbl. Kunernueckas
sHeprus. TeopeMa O KMHETMYECKOM DHEPTUH. 3aKOH COXPAHEHMS MEXaHWYECKOU
JHEPI'UH.

Hemoncmpayuu.

1. HaGmrogeHne MeXaHUYECKOro JBUKEHHs Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCU€Ta.
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8.
9.

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

CpaBHeHUE NMyTe€ld M TPACKTOPUW JABMXKEHHS OAHOTO W TOTrO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

M3MmepeHne CKOpOCTH U YCKOPEHUS NPAMOJIMHEUHOTO JIBUKEHHUS.
HccnenoBanne Npu3HaKOB PABHOYCKOPEHHOTO JBHKECHUS.

HaOmronenue nBukeHuUs Tena no OKpy>KHOCTH.

Habmronenre MexaHn4ecKHX SIBJICHUM, TPOUCXOAIUX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBU>)KEHUU OTHOCHUTEIIBHO
KaOuHeTa (QU3MKHU.

3aBUCHUMOCTh YCKOPEHHS TEJla OT MAcChl Teja U JEUCTBYIOLIEH HA HETO
CHUJIBL.

HaGmronenrie paBeHCTBa CUJl IPU B3aUMOJCHCTBUY TEIL.

N3MmeHeHune Beca Tena npu yCKOPEHHOM JIBUKEHUH.

Ilepenaua ummynsca npyu B3aUMOJCUCTBUU TETL.

[IpeoOpazoBaHus SHEPTUM TTPU B3AUMOJICHCTBUU TEJ.

CoxpaHeHre UMITYJIbCa IPU HEYIIPYTOM B3aUMOJICHCTBUHU.

CoxpaHeHne uMITyJbca pu adCONIOTHO YIIPYroM B3aUMOJEHCTBUU.
HaOmronenne peakTHBHOTO IBUYKEHUSI.

CoxpaHeHre MEXaHUYECKOW 3HEPIUH MPU CBOOOTHOM MaJCHHH.
CoxpaHeHre MEXaHUYECKOW IHEPrUM MPHU ABHKEHUU TEJIA MO IEHCTBUEM

MIPYKHAHBI.

Jlabopamopuuvie pabomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa Ajs pasrOHAa M JAJBHEMIIETO PAaBHOMEPHOTO
JBWKCHUS IAPUKA WA TEIICHKKH.

OmnpeneneHue CpeaHEN CKOPOCTH CKOJBKEHHUS OpycKa WM JBM)KCHHS
1IapyKa I10 HaKJIOHHOM IIJIOCKOCTH.

Ornpenenenrie yCKOpeHUs Tela MPU PABHOYCKOPEHHOM JBMIKEHHM 10
HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JIBU>KCHUU 0€3 HauYallbHOWM CKOPOCTH.

[IpoBepka THIIOTE3Bl: €CIM TIPU PABHOYCKOPEHHOM JIBHKEHHH 0€3
HayaJbHOM CKOPOCTH IIYTHM OTHOCSTCS KakK psAJ HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnegoBaHue 3aBUCUMOCTHA CHUJIbI TPEHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne kKodQPuUIIMEHTa TPEHUS CKOJIBKCHHS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue padOTHI CHIIBI TPEHUS TTPH PABHOMEPHOM JIBMYKEHUH Tea IO
TOPU30HTAJIBHOW MOBEPXHOCTH.
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10. OnpeneneHue pabOThl CWJIBI  YOPYrOCTH MOpHU MOABEME Tpy3a C
MCIIO0JIb30BAaHUEM HETIOJIBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3yueHue 3aKOHAa COXpaHEHUs SHEPTUH.

Paznen 9. Mexannueckue Koja1e0aHUA U BOJIHBI.

KonebarensHoe aBuxeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUI: TTEPHO/I,
4acToTa, aMIUINTyAa. MareMaTu4eckuii U NPy KUHHBIA MasTHUKU. [IpeBpaienne
SHEPIruu MpH KojaeOaTeIbHOM JIBUKEHUU.

3aryxatomue — koneOaHusa.  BeiHyxkneHHele — koneOanusa.  Pesonanc.
Mexannueckue BoJiHBL. (CBOWMCTBAa MeXaHMYEeCKMX BOJH. IIpomgonbHble U
MOMNEepeYHble BOJIHBL. JIIMHA BOJMHBI M CKOPOCTh €€ pPaclpOCTpPaHEHHS.
MexaHnuecKkue BOIHBI B TBEPAOM TEJIE, CEUCMUYECKHUE BOJIHBI.

3Byk. 'poMKOCTh 3Byka W BbicoTa ToHA. OTpakenue 3Byka. MH(pa3Byk u
yIIbTPa3BYK.

Jemoncmpayuu.

1. HabGmonenne koneOaHWid TN MOJ JEHCTBUEM CHWIIBI TSDKECTH M CHJIBI
YIPYTrOCTH.

HaGmonenue konebaHuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGmroieHrie BbIHYK/ICHHBIX KOJIEOAHUI U PE30HAHCA.

Pacrnipoctpanenue npo10JibHBIX U MOMIEPEUHBIX BOJH (Ha MOJIEIH ).

Hab6mtoieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI1 pe30HAHC.

Jlabopamopmuuvie pabomul u onvimel.

1. OmpeneneHue dYacTOThl U TMepuoja KojebaHUW MaTeMaTHYeCKOoro
MasITHUKA.

2. OmpezeneHre 4aCTOThI U IEpUOAa KOJIeOaHUN PYKUHHOTO MAaITHUKA.

3. HccnenoBanue 3aBUCMMOCTH TIepUoAa KOJIeOaHUHN TOJIBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

o vk wnN

4. VccnepgoBaHue 3aBUCUMOCTH MEPHOJIa KOJICOAHUN MPY>KUHHOT'O MasiTHUKA
OT MAacChI Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH TEpHOJa KOJeOaHUN Tpy3a, MOJBEUICHHOTO K
HUTH, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  Iepuoja  KoseOaHUi
IIPYXKUHHOTO MasiTHUKA OT MaccChl rpy3a 1 )KECTKOCTHU IIPYKUHBI.
7. W3MmepeHne yCKOpeHHUsl CBOOOJHOrO MaieHHUs.
Pazgen 10. DaekTpoMarHuTHoe 1MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE  MOJIe.  DJIEKTpOMarHuTHele  BOJHBL.  CBOMCTBa
AJEKTPOMAarHUTHeIX BOJH. [llkama 31eKTpOMarHUTHBIX BOJH. Mcnosib3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.
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OnexkTpoMarHuTHas npupoja csera. CKOpocTh cBeTa. BoHOBBIE CBOWCTBA
CBETa.

Hemoncmpayuu.

1. CBOMCTBA AIEKTPOMATHUTHBIX BOJIH.

2. BomHOBBIE CBOKCTBA CBETA.

Jlabopamopuuvie pabomul u onvimel.

1. MByueHune CBOWMCTB 3JIGKTPOMAarHUTHBIX BOJH C MOMOIIbI0 MOOWIIBHOTO

Tenedona.

Paznen 11. CBeroBble siBJICHUS.

JlyueBas MOJEJIb CBeTa. HUcrounuku CBeTa. [IpsamonuHenHoe
pacnipoctpaneHue cBera. 3atmenust Connua u JIynsl. Otpaxkenue ceera. [Inockoe
3epKajo. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpesomiieHHus cBera. llomHoe BHYyTpeHHee
OoTpaxeHHe cBeTa. lICmonb30BaHWE TMOJHOTO BHYTPEHHETO OTPaKEHUS B
ONTUYECKUX CBETOBOJIAX.

JInnza. Xop mydeit B mnH3e. OnTudeckas cucrema (oToarimnapara, MUKpOCKONa
u Teneckona. ['1a3 kak ontTudeckas cucteMa. biin3opykocTs U JalbHO30PKOCTb.

Paznoxenune Oemoro cBerta B croektp. OnbiTel HetoTona. CroxeHue
CIIEKTPAJIbHBIX I[BETOB. JMcnepcus cBera.

Hemoncmpauyuu.

[IpsamonrHErHOE pacIpOCTPAaHEHUE CBETA.

OtpakeHue cBera.

[Tonyyenue n3o00pakeHHi B IIJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

IIpenomiienue cera.

OnTU4ecKni CBETOBO/I.

Xon nydeil B coOuparorieit TuH3e.

XoJ JIydeu B pacCEeUBAOIIECH JIMH3E.

[Tony4yenue n300pa’keHU ¢ TOMOIIBIO JIUH3.

[Tpunnun neiictBust GoToarmapara, MUKPOCKOIA U TEIECKOIIA.

10. Mojens riasa.

11. Paznoxxenne 6e0ro cBeTa B CIEKTP.

12. [lonmydenue Genoro cBeTa Mpu CIOKEHUU CBETA Pa3HbBIX IIBETOB.

Jlabopamopuuvie pabomul u onvimol.

1. HMccnepoBaHue 3aBUCMMOCTH yria OTPAXKEHUS CBETOBOrO Jyda OT yria
MaJICHUs.

2. M3ydeHue xapakTepUCTUK U300paKeHUS MPeIMETa B TIJIOCKOM 3€pKajle.

3. HccnenoBanue 3aBUCMMOCTH YIJIa MIPEJIOMIICHHS] CBETOBOIO Jiyda OT yria
MaJICHUs] HA TPAHUIIE «BO31YX—CTEKIIO».

4. TlonmydyeHue n300paK€HUM C MOMOIIBIO COOUPAFOIICH JIMH3HI.

L 0 N R W N R
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5. Ompenenenne (HOKYCHOTO PACCTOSHUS M ONTUYECKONW CHJIBI COOMPAIONIEi
JIMH3BIL.

6. OINBITHI IO PA3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OnbITHl MO BOCHPHUATHIO I[BE€TA MPEAMETOB IMPU WX HAOIIOACHUM 4Yepes3
I[BETOBBIE (DUIIHTPHI.

Paznen 12. KBanToBbIE siBJICHUS.

Oneitel Pe3epdopaa m mnanerapHas mozaenb aromMa. Mogens atoma bopa.
Hcnyckanue u nornomeHue ceera atomoM. KBaHTel. JInHEeHYaTsie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oera- U ramma-usinydeHus. CTpoeHHE aTOMHOIO
aapa. Hykionnas wmogens aromHoro sgpa. HM3oromel.  PagmoaxkTtuBHBIE
npeBpauieHus. [lepuon nomypacnaga aTOMHBIX sSIAEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsIOBOIO M MAacCOBOTO YHCEN.
DOHeprusi CBsI3M aTOMHBIX saep. CBsA3b Macchl U 3HEpruu. Peakuuu cuHTE3a U
nenenus anep. crounuku sHeprun CosHIa U 3BE31.

Snepnas sHepreruka. JleMCTBHS paJUOAKTHBHBIX M3JIyYCHUM HaA KUBBIE
OpraHU3MBlI.

Hemoncmpayuu.

1. CHeKTpbl U3IIy4EHUS U MOTJIOUIEHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp Bomopoza.

4. HaGmionenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3UPYIOMIMX U3ITYYECHHI.

6. Perucrpanus nsnydeHrst IpupOAHBIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopmuuvie pabomul u onvimel.

1. HaOmoneHue CIUIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3TyYEHUSI.

2. HccnenoBanue TpEeKOB: MU3MEPEHHE HDHEPIMM YacCTULBI 110 TOPMO3HOMY

nytH (o pororpadusim).

3. MBmepeHue paaAnoakTUBHOTO (OHA.

IHoBTOpHUTEILHO-00001IAKOIHIT MOTYJIb.

[ToBTOpUTENHHO-0000IIAIONTUN MOAYJIh MIPEIHA3HAUEH JIJIsi CUCTEMaTU3AlNU
¥ 00001IeHNS TPEIMETHOTO COJIEP>KaHUs U ONBITA IEATEILHOCTH, IPUOOPETEHHOTO
OpyU W3Y4EHMHM BCEro Kypca (U3MKH, a TaKXKe i1 MOATOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMeHY N0 (u3MKe i1 O0y4aroluxcs, BbIOPAaBIIUX ITOT
y4€OHBII MpeaMeET.

[Ipy M3ydeHHH JAHHOIO MOAYJS PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJBI
NEeSTENbHOCTH, HA OCHOBE KOTOPBIX 00ECIEYMBAETCA JOCTUKEHUE MPEAMETHBIX U
METalnpeJMETHbIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyudeHus, ¢opmMupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTBb: OCBOCHME HAyYHBIX METOJOB HCCIEAOBAHUSA
SABJICHUA TPUPOJBI U TEXHHUKH, OBJIAJCHUE YMEHUSMHU OOBACHATH (HU3HUYECKUE
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SBJICHUS, IPUMEHsS TNOJlyYCHHBIE 3HAHUWA, peElarb 3aJadyd, B TOM YHCIIE
Ka4eCTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
[IpuHIMIIMATBHO AEATEIBHOCTHBIN XapaKkTep JaHHOIO pa3/eiia peaaus3yercs 3a
CY€T TOTO, 4TO OOYYAIOIIHUECS BBIMOIHSIIOT 33/IaHUs, B KOTOPBIX UM IMPEIJIAraeTcs:
Ha OCHOBE TIOJYYEHHBIX 3HAHUN pACIO3HABATh M HAYYHO OOBSACHATH
(du3nyueckue sIBICHHS B OKpYKaIOLEH MPUPO/IE U MMOBCETHEBHOMN KU3HH;
MCIOJIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBJIECHUH, B TOM
YUCJIE I POBEPKU TUIIOTES U ITOJIYYEHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSICHATh HAy4YHBIE OCHOBBI HamOoJiee BaXXHBIX JOCTHXKEHUM COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IIPAKTUYECKOT0 UCIIOIb30BaHUs PA3INYHBIX HCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IPEBPAIIEHUS U COXPAHECHUS BCEX M3BECTHBIX BUJIOB
DHEPIUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHMUSA

N3ydyenune (u3MKM Ha ypOBHE OCHOBHOI'O OOILEro 0Opa3oBaHUsl HAMPABIEHO

Ha JOCTWKEHUE JINYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00Pa30BaTEIbHBIX
pE3yJbTATOB.

B pesynpraTe n3yuenus Gpu3MKu Ha ypOBHE OCHOBHOT'O OO0IIEro o0pa3oBaHUs

y oOyuatomierocsi OynyT cOpMUPOBAHBI CIEAYIONMINE JIMYHOCTHBIC PE3yJIbTaThl B
YaCTH:

1) naTpMoOTHYECKOr0 BOCIUTAHUS:

- MPOSIBJICHUE MHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOU
(bu3nYecKoil HayKu;

- HEHHOCTHOE OTHOIICHHE K TOCTHKEHUSM POCCUMCKUX YUEHBIX -(DU3HKOB,

2) rpasKAaHCKOr0 M AYXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHMS

- TOTOBHOCTb K aKTUBHOMY Y4acCTHIO B 00CYXI€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTHKEHUN
bu3uKy;

- OCO3HaHUE BAXKHOCTH MOPAJIbHO-3THYECKUX MPUHLUIIOB B JIEATEIbHOCTH
Y4E€HOIO;

3) 3CTETHYeCKOro BOCIIUTAHUSA:

- BOCHPUATHE ICTETHUUECKUX KauyecTB (PU3MUECKON HayKu: €€ TrapMOHMYHOTrO
OCTPOEHMSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI' O TIO3HAHMSL:

- OCO3HAHME IIEHHOCTH (PU3UYECKOM HAyKd KaK MOIIHOIO MHCTPYMEHTa
II03HaHUsI MUPA, OCHOBBI PAa3BUTHUs TEXHOJIOTMW, BaXHEHIIEH COCTABJIAIOLICH
KYJIbTYPHI;

- pa3BUTHE HAy4yHOM JIOOO3HATEIBHOCTHU, HMHTEpEca K HCCIeA0BATENIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBanuss  KyJAbTYpPbl  3I0POBbSI W  3MOLHOHAJBHOIO
0J1arONmoIyumsi:

- OCO3HaHME LEHHOCTH Oe30macHOro oOpa3a KU3HK B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTU MpaBUil OE30MACHOTO TIOBEACHMUS Ha
TPAHCIIOPTE, Ha JOpOrax, ¢ AJIEKTPUYECKHUM W TEIUIOBBIM OOOpPYIOBAaHHUEM B
JIOMAIIIHUX YCJIOBUSX;

- chOpMHUPOBAHHOCTH HaBbIKA pedIIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OMHOKY
U TaKOTO0 K€ MpaBa y Ipyroro 4ejioBeKa;

6) TPy10BOro0 BOCIIMTAHMSI:
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- aKTMBHO€ y4yacTH€ B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3zoBaTelbHON  OpraHu3aluu, Tropoja, Kpasi) TEXHOJOTHYECKOH U
COLIMAJILHOM HAIIPaBICHHOCTH, TPEOYIOIINX B TOM YUCIe U GU3NMUECKUX 3HAHUK;
- UHTEPEeC K MPAKTUUECKOMY M3Yy4EeHUIO Tpodeccuit, CBSI3aHHBIX C (DU3UKOI;

7) 3K0JIOrH4€eCKOro BOCIIUTAHMS:

- OpUeHTalusl Ha NpUMEHEeHHE (PU3UYECKUX 3HAHUU JJIS PEIICHUs 3a/1ad B
00JlacTH OKpY’Karoliel cpenpl, TUIAHUPOBAHUS TOCTYNKOB U OLEHKU UX
BO3MOXHBIX MIOCJIEACTBUH JIJIsI OKPYXKAIOLIEH CPEbL,

- OCO3HAHHME IIO0ATBHOIO XapaKTepa HKOJOTMYECKUX MPOOJIeM U IMyTel ux
peuieHus;

8) aganTanum K M3MEHAOIIUMCH YCJIOBHAM CONMAJIBHON W NPHUPOIHOH
cpeabl:

- TOTPeOHOCTh BO B3aWMOJCHCTBUU TMPHU BBINOJHECHUU HWCCICIOBAHUN W
IPOEKTOB (U3UUECKOW HANPABIEHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUAM
APYrux;

- TIOBBIIICHWE YPOBHS CBOEHM KOMIIETEHTHOCTHM 4YE€pe3 IMPaKTHYECKYIO
NEATENbHOCTB;

- MOTPEOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUI, B TOM 4YHUClE (OPMYIHPOBATH
U7, TIOHATHSI, TUTIOTE3bI O GU3UUECKIX 00BEKTaX U SBICHUSX;

- OCO3HaHME Je(DUITUTOB COOCTBEHHBIX 3HAHWU W KOMIIETEHTHOCTEH B 00J1aCTH
busuky;

- IUTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETECHUN HOBBIX (DU3UYECKUX 3HAHUIA;
- CTPEMJICHUE aHAJIM3UPOBATh U BBISIBIIATH B3aWMOCBSI3HM IIPUPOIbI, OOIIIECTBA U
SKOHOMUKH, B TOM YHCIIC C UCTIOJIB30BaHHEM (DU3MUECKUX 3HAHUI;

- OLIEHKa CBOMX JEHUCTBUM C YYETOM BIMAHUS HA OKPYXKAIOUIYIO Cpendy,
BO3MOXXHBIX TJIOOATTLHBIX ITOCIIEICTBHM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbTare ocBOeHUS MporpaMMBl 10 (pU3uke Ha ypOBHE OCHOBHOI'O OOIIIETO

oOpa3oBaHus y oOydaromierocsi OyayT chopMHpoBaHbBl MeTanpeaMeTHbIe
pe3yJbTaThl, BKJIIOYAIOLIUE TI03HABATEIbHBIE YHUBEPCAIbHbBIE YUeOHbIC AEUCTBUS,
KOMMYHUKATHBHBIE  YHUBEpCaJbHbIE  y4eOHbIE  JCHCTBUSA,  PETrYISITHBHBIC
YHUBEpCaJbHbIE Y4eOHbIE IEHCTBUS.

IlosHaBaTe/ibHbIC YHMBEPCAJIbHbIC YUeOHbIC 1eHCTBUSA

Bba3oBble JJornueckue aecTBUA:

e BBUBIATH W XapaKTepU30BaTh CYIIECTBEHHBIE NPU3HAKKM OOBEKTOB
(s1BEHMI);
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yCTaHaBIUBaTh CYIIECTBEHHBIN MPHU3HAK KiIaccU(PUKAIMN, OCHOBAHUS JIs
000011IeHNs U CpaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH U IPOTHUBOPEUHNS B paCCMaTPUBAEMBIX (paKTax,
JAHHBIX U HAOIIOICHUSAX, OTHOCSIINXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBJIATh ITPUYMHHO-CJIC/ICTBEHHBIE CBSI3U NpPU HU3YyYEHUH (PU3MUECKUX
SIBIICHUI 1 TIPOIIECCOB, JIeTIaTh BEIBOJIBI C MCTIOJIb30BAHUEM JIEAYKTHBHBIX U
WHAYKTUBHBIX YMO3aKJIIOYEHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX
(U3UYCCKUX BEIINYHH,

CaMOCTOSITEJILHO BBIOMPATH CIIOCOO pelieHus: yueoOHou pusndeckoil 3anaun
(cpaBHEHHE HECKOJIbKMX BApUWAaHTOB pEIICHHUS, BBHIOOp Hambosee
HOJXOISAIIETO C YY4ETOM CaMOCTOSITEIILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBare/bCKue JeCTBHA:

UCIOJIb30BaTh BOIIPOCHI KaK MCCIIEOBATENLCKUN HHCTPYMEHT MMO3HAHUS;
IPOBOAMTH IO CAMOCTOSTENILHO COCTABICHHOMY IUIAaHY OMBIT, HECTIOKHBIHI
bu3nyecKuil IKCIEPUMEHT, HEOOJBIIOe HCCIeA0OBaHNE (U3HUUECKOTO
SIBJICHUS;

OLIEHMBAaTh Ha NPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OpMAIHIO,
MOJyYEHHYIO B XOJI€ UCCIICOBAHUS UITH SKCTICPUMEHTA,

CaMOCTOATENIBHO (POPMYIHUPOBATH O0OOIIEHUS U BBIBOJIBI 10 PE3yJibTaTaM
poBeIEHHOI0 HAOIIOIEHUS, ONIbITA, UCCIICOBAHMS;

IPOrHO3UPOBAaTh  BO3MOXKHOE  JalibHEHIIee pa3BUTHE  (DU3UUECKHUX
MPOIIECCOB, a TAaK)KE BBIIBUTATh MPEANONOKEHUS 00 UX pa3BUTHUU B HOBBIX
YCIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undopmaunmneii:

MPUMEHSTH Pa3jIMYHbIe METO/bI, MHCTPYMEHTHI M 3apOChl TP TOUCKE U
orOope MHGPOpPMAIMK WIA JaHHBIX C y4ETOM MPEASIOKEHHONW Y4eOHOIt
¢du3nueckoil 3anaun;

aHaJM3MPOBATh, CHCTEMATU3UPOBATh M MHTEPIPETUPOBATH HWH(POPMALIUIO
Pa3INYHBIX BUAOB U (HOPM IIPEICTABICHNUS;

CaMOCTOSITENIbHO ~ BBIOMpAaTh ONTHUMAJbHYIO (QOpPMY MpPEACTaBICHHS
uHbOpMAIMd ¥ WUIIOCTPUPOBATh pEIIaeMble 33Jaud  HECIOKHBIMHU
cXeéMaMHu, IMarpaMMaMi, HTHOU rpaduKoil 1 UX KOMOUHALIUSIMHL.

KoMMmyHHKAaTHBHBIE YHUBEPCAJIbHbIE yYeOHbIe 1eiiCTBUS:

B X0/€ OOCYyXJeHHs y4eOHOro marepuasa, pe3yibTaToB Jad0paTOpPHBIX
paloT U MPOEKTOB 3aJ]aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBbI U
BBICKAa3bIBaTh HJIEW, HAICICHHBIE Ha pEIICHHE 3a/Ja4yd M TOIIep)KaHue
OJ1aro’KeaaTeIbHOCTH OOIIECHUS;

COIOCTABIISITh CBOM CYXACHUS C CYXKICHUSMH JPYTHX YYaCTHUKOB
auanora, OOHapy>KMBATh Pa3IMure U CXOJICTBO MO3UIINN;
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BEIPQYKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUChbMEHHBIX TEKCTAX;
MyOJIMYHO MPEACTABIATh PE3YIBTAThI BHITOTHECHHOTO (DM3MYECKOTO OIBITa
(aKCTIeprMEHTA, UCCIICOBAHMS, TIPOCKTA);

MOHMMATh ¥ UCIIOIH30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHANBUIYaTbHOU
paboThI NMPU PEIIEHNN KOHKPETHON (hU3MUECKOM MPOOIEMBI,

MPUHUMATh eI COBMECTHOW JESITCIILHOCTH, OPraHW30BBIBATh JCHCTBUS
no e€ JJOCTIKEHHUIO: paclpeielNisiTh pOoNid, OOCYXAaTh MPOLECCH U
PE3yJIbTaThl COBMECTHOM paboThI, 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOIO YacTh paOOTHI, TOCTUTAs] KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JICHCTBHS C APYTUMH WICHAMU
KOMaHIbl;

OLIEHWBATh KadeCTBO CBOETO BKJaJa B OOIIUN TPOMYKT IO KPUTEPHUSIM,
CaMOCTOSITETTHHO CPOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOICH CTBHUS.

PeI‘yJISITl/IBHbIe YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHﬂ

Camoopranuszanmus:

BBISIBJIATH IIPOOJIEMBI B JKU3HEHHBIX U YUE€OHBIX CUTYaLHUAX, TPEOYIOIINX
JUIs pelrieHust (U3NYECKUX 3HaAHUM;

OpPUEHTHPOBATHCA B  PANMYHBIX MOAXOAAX IMPUHATHS  PEILICHUU
(MHIMBUYyalbHOE, MPHUHATHE DPELICHUs B TpyIIe, NMPUHATHE pelIeHUMN
TpyNToi);

CaMOCTOSATEJILHO COCTABJIATh AJITOPUTM pPElIeHUs] GU3NYECKON 3a]jaul WU
IUTaHa HMCCIEAOBaHUS C Y4ETOM HMEIOIIMXCS PECYpCcOB M COOCTBEHHBIX
BO3MOXHOCTEN, apryMEHTUPOBATH IIPEJIaraéMble BApUAHTHI PELLICHUM;
JenaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTp 0J1b, AMOIUOHAJIbHBbIN HHTEIJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYallMU U MpeJiararh IiaH €€ U3MEHEHHUS;
OOBACHATH NPUYUHBI  JOCTHOKEHUS  (HEAOCTHXKEHUSI)  Ppe3yJbTaToB
JESTENbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh (B TOM YHUCJE B XOJ BBINOJHECHUS
bu3MUecKoro MCCIENOBaHUS WM TPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENTLCTB, W3MEHMBIIUXCS CHUTYallUi, YCTAaHOBJIEHHBIX OIINOOK,
BO3HUKIINX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSM;

CTaBUTh €01 HA MECTO APYroOro 4YesioBeKa B XOJI€ CIIOpa UK AUCKYCCHH Ha
Hay4YHYIO TEMY, HIOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;
MPU3HABaTh CBOE MPABO HA OMIMOKY MPHU PElIeHUU (PU3HUYECKUX 3a7ad WU
B YTBEPXKJEHUSIX Ha HAYYHBIE TEMBI U TAKOE € MPaBo APYroro.
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INPEAMETHBIE PE3YJIbTATBI

K koH1y 00yueHus B 7 kjacce npeIMeTHbIE pe3ybTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaxaTh C()OPMUPOBAHHOCTh Y 00YUaOIIUXCS YMEHUIA:

UCIOJb30BaTh  MOHATHS:  (PU3MUECKME U XUMHYECKHUE  SIBJICHUA,
HaOJI0ICHUE, SKCIEPUMEHT, MOJEINb, THIOTE3a, €AUHULBI (PU3MUECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperatHble COCTOSIHUSI BellecTBa (TBEpHOE,
KUAKOE, Ta3000pa3HOE), MEXaHHYEeCKoe [BUXKEHHE (paBHOMEpHOE,
HEPABHOMEPHOE, MPSAMOJIUHEHHOE), TPACKTOPHs, PaBHOACHCTBYIOLIAS
CuJIa, nedopManus (ympyras, MJIACTUYECKast), HEBECOMOCTb,
cooOuIaromuecs CoCysbl;

pasnuyath siBieHus (audQys3usi, TEMIOBOE ABMKEHUE YaCTHUIl BEIIECTBA,
pPaBHOMEPHOE  JIB)KCHHE, HEPaBHOMEPHOE  JIB)KCHHE,  WHEpLMS,
B3aMMOJICHCTBHE TEJ, PAaBHOBECUE TBEPABIX TEI C 3aKPEIUIEHHOW OCBIO
BpallleHHUs], [Iepe1ada JaBIeHUs TBEPABIMU TEIAMHU, )KUJKOCTIMHU U ra3aMH,
aTMoc(epHOEe [aBJICHUE, IIJIaBaHUE TeEJ, IMPEBPALICHUS MEXaHUYECKON
HHEPruu) MO ONMUCAHUIO UX XapAaKTEPHBIX CBOMCTB U HAa OCHOBE ONBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHWE M3YyYCHHBIX (DU3UYECKUX  SBJIECHUH B
OKpy)XarolieM MHpe, B TOM uucie (U3MUECKUE SIBICHUS B TPUPOIE:
IPUMEPBI JBWKEHHUS C Pa3IUYHBIMM CKOPOCTSMH B >KMBOW M HEXHUBOU
NpUpOJE, NEUCTBUE CHIIBI TPEHUS B MPUPOJIE M TEXHUKE, BIHUSHUE
aTMOCc(epHOro JaBJCHUs HA KUBOW OpPraHM3M, IJIaBaHUE PbIO, phluard B
TeJe 4YeJIOBEeKa, NMPH 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a7auy B y4eOHYIO,
BBIJICJISATh CYIIECTBEHHBIE CBOMCTBA (TPU3HAKHU) (PU3UUYECKUX SBJICHUI;
OIKCHIBATh M3yYCHHBIE CBOWCTBA TEN U (PU3MUECKHE SIBICHUS, UCTIONb3YS
¢usnyeckue BeIUUMHbI (Macca, 00bEM, IIIOTHOCTh BELIECTBA, BPEMS, YTh,
CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIPYIrOCTH, CHJIa TSKECTH, BEC Tela,
CHJIa TPEHUS, 1aBlieHuE (TBEPAOTrO TeNa, )KUIKOCTH, Ia3a), BBITATKMUBAOLILAS
CHJla, MEXaHW4yeckas padoTa, MOIIHOCTb, IJIEYO CUJIbI, MOMEHT CHIIBI,
KOO(PGUIIUEHT TOJE3HOr0 JEUCTBUA MEXaHU3MOB, KHHETHYECKas U
NOTCHIMAIbHASL JHEPIUs), IpPU ONUCAHUU TPABWIBHO TPAKTOBATh
(U3HYECKUI CMBICI UCIIOJIb3YEMbIX BEJIMUUH, UX O003HAUEHUS U €ITUHHIIbI
(U3MYECKUX BEIWYMH, HAXOAUTh (HOPMYJbI, CBS3BIBAIOLIME JIAHHYIO
¢u3NYeCKyl0 BEIMYMHY C JPYrMMH BEJIMYMHAMU, CTPOUTH TIpauKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHUUH;

XapaKTepHu30BaTh CBOWCTBA TeJ, (U3MUECKHUE SIBICHHUS M IPOLECCHI,
WCIIONB3Ys MpaBUjia CIOKEHUs Cui (BIOJb OJHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBecHs pblyara (OJoka),
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«30JI0TOE TIPABUJIO» MEXAHMKH, 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPruu, NpU HTOM JaBaTh CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIMCBIBATh €r0 MAaTEMaTUYECKOE BBIPAKECHUE;

OOBSACHATH (PU3UUECKUE SIBICHHUS, ITPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallul NPAKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh NTPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHHE U3 -2
JIOTUYECKUX IIAroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

pemarb pacy€THble 3aJayud B 1—2 JEWCTBUS, MCHOJB3Ys 3aKOHBI H
dbopmyIbl, CBs3bIBaIONIME (PU3MYECKHME BEIMYMHBI: HAa OCHOBE aHaln3a
YCIIOBHS 33/1a4M 3aIIMCBIBATh KPaTKOE YCJIOBHE, MOJCTABIATh (hPU3HUECKUE
BEIMYMHBI B (DOPMyJIbI UM IPOBOJAUTH pacu€Thbl, HAXOAUTh CIPABOYHbBIE
JaHHBIC, HEOOXOAUMBIE JJISl PELICHUS 3a]a4, OLCHUBATh PEaluCTUYHOCTD
NOJy4YEeHHOU (PU3UUECKOM BEJIMYUHBL;

pacrno3HaBaTh MpOOJIEMBbI, KOTOpPbIE MOMKHO PEIIUTh MpPU HOMOUIU
($u3NYECKUX METOAOB, B OIMCAHUM UCCIIEOBAHMSI BBIIEIATH POBEPIEMOE
IPEANOIokKEeHUE (TUIIOTE3Y), pa3audaTh U HHTEPIPETUPOBATH MOTYyICHHBIN
pe3yJbTaT, HAXOIUTh OIIMOKM B XOJ€ ONBITA, JI€JaThb BBIBOJBI IO €ro
pe3yabTaraM;

NPOBOAUTH OMbBITHI 1O HAOMIOACHHIO (U3HYECKUX SBJICHUW WIH
¢buznyecKkux CBOMCTB Tel: (OPMYINPOBATH IPOBEPAEMbIEC MPEATIOTOKEHHUS,
coOuparbh YCTaHOBKY M3 MPEII0KEHHOTO 000pYI0BAHHUS, 3aMUCHIBATH X0/
OmbITa U (OPMYIUPOBATH BBHIBOJIBI;

BBIIIOJIHATE TPAMBIE W3MEPEHUS PACCTOSHMS, BPEMEHM, MAaCChl TeEIa,
o0BbEMa, CUJBI M TEMIIEpaTypbl C MCHOJIb30BAHUEM AaHAJIOTOBBIX U
u(poBbIX MpUOOPOB, 3aMUCHIBATH I[IOKa3aHUS NPUOOPOB C Y4ETOM
3aJ1aHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPECHHUIA;

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCHUMOCTH OJHOW (PM3NYECKON BEIMYUHBI OT
JIpYrod € HCIOJIb30BAHUEM MPAMBIX HU3MEPEHUN (3aBUCUMOCTH IYTH
PaBHOMEPHO JIBHKYIIETOCS T€JIa OT BPEMEHU JBUKEHUS TEJIA, CUIIbI TPEHHUS
CKOJIbXKEHHSI OT Beca Tela, KadecTBa OOpabOOTKM TOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CHJIBI TPEHHUs OT IUIOLIAAU COIPUKOCHOBEHUS TEJ, CHUJIbI
YIPYTrOCTH OT YAJMHEHMs MPYKUHBI, BHITAIKUBAIOIIEH CUJIBI OT 00BEMA
MIOTPYKEHHOM YaCTH Tela U OT INIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeNa, OT INIyOHHBI, HA KOTOPYIO HOI'PYKEHO TeJo, YCIOBH
IJIaBaHUsl TEJ, YCJIOBUM paBHOBECHUSl phluara M OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  y4e€OHOr'0 HCCJEOBaHUs, COOUpaTh YCTAaHOBKY U
BBIMOJIHATh W3MEPEHMs], CIEAysl MPeNIOoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yJbTaThl MOMYYEHHOM 3aBUCHUMOCTH (U3NYECKUX BEJIUMYMH B BHUJE
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MPEIJIOKEHHBIX TAa0MMI] U TpadUKOB, JENaTh BBIBOABI IO PE3yJIbTaTaM
UCCIICZIOBAHMS,

MPOBOAUTh KOCBEHHBIE H3MEpPEHHUs (U3UYECKUX BEIUYUH (TUIOTHOCTH
BEIIIECTBA )KUIKOCTH U TBEPJIOTO TeJa, CHJIa TPEHUSI CKOJILKEHHUS, JaBICHUE
BO3/lyXa, BBHITAIKUBAIONIAA CWUJIA, JCHCTBYIOIIAs Ha TMOTPYyXKEHHOE B
KHUAKOCTh  TeNO, KOI(P(UIMEHT TOJNE3HOTO JEHCTBHS  MPOCTHIX
MEXaHU3MOB), CJEIys MPEUIOKEHHON WHCTPYKIIMU: TPHU BBIMOIHCHUN
U3MEpEeHUN CcoOUpaTh HSKCHEPUMEHTAIBHYIO YCTAaHOBKY W BBIYHCIATH
3HAYCHHUE NUCKOMOW BEIWYHMHEI,

coOMroaTh MpaBmiIa TEXHUKU 0€30MacHOCTH MpU paboTe ¢ TabopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACUCTBUS MPHOOPOB M TEXHHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETpP, IMHAMOMETP, COOOIIMAIOIIMECS COCYABI, OapomeTp,
pbIdar, IOJBHKHBIA U HETIOJBUKHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh MPUHIUIBI JCUCTBUS HM3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OIOpOM Ha WX OmucaHusi (B TOM 4YHCIE:
MOJIIUITHUKY, YCTPOMCTBO BOJOMNPOBO/AA, THIPABIAYECKUN  TIpecc,
MaHOMETp, BEICOTOMEP, TOPIIIHEBOI HACOC, APEOMETP), HCIIONb3Ysl 3HAHUS
0 CBOMCTBax (PM3MUECKUX SBJICHUM U HEOOXOAUMBIC (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NpPUBOJIUTH  MpUMEpPhl  (HAXOAuUTh  WHMOpMAIMI0O O  mIpuMepax)
MPAKTUYECKOTO HCITONb30BaHUS (PU3NYECKUX 3HAHWKA B TTOBCEIHEBHOM
KU3HU I obecrieueHnsi 0€30MacHOCTH Mpu oOpalieHuy ¢ mpudopamu u
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHHUS 3I0POBBS 1 COOJIIOICHUST HOPM
HKOJIOTUYECKOTO MTOBEACHHSI B OKPYXKAIOIIEH cpejie;

OCYLIECTBJISITH OTOOp HUCTOYHMKOB uHGopMmanmu B HMHTepHere B
COOTBETCTBHH C 33/IaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIIIMXCS
3HaHUW © TYTEM CpaBHEHUS PA3UYHBIX HCTOYHHKOB BBIACIATH
uH(OpMaIIIo, KOTOpas SBISAETCS MPOTUBOPEUYMBON WM MOXKET OBIThH
HEO0CTOBEPHOM;

WCITIOJIb30BAaTh MPHU BBITIOJHEHWN YYCOHBIX 3aJIaHUN HAYIHO-TIOMYJISIPHYIO
TUTEpaTypy GU3HUECKOr0 COAEpIKaHMUs, CIPABOYHBIE MaTepUalIbl, PECYPCHI
cetu VIHTepHeT, BianeTh MpUEMaMU KOHCIEKTHUPOBAHUSA TEKCTa,
npeoOpazoBaHus HHGOPMAIMU U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 HMCTOYHUKOB WH(pOpMaIuu (pU3NUECKOro conepkaHus, B TOM
qucIie MyOIMYHO JIeTIaTh KPaTKue COOOIIEHHUs O Pe3yJibTaTax MPOEKTOB HIIN
y4e0OHBIX MCCIIEIOBAHUN, TP 3TOM TPAMOTHO MCIIOIh30BaTh MU3YYCHHBIN
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MOHATUWHBIN ammapaT Kypca (HU3UKH, COMPOBOXKIATH BBICTYIICHUE
MpE3EHTALNEN;

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCICNOBAHUM pacIpenesisiTh
00SI3aHHOCTH B TPYNIlE B COOTBETCTBUM C IOCTABJIECHHBIMU 3ajJadyamu,
CIEAUTh 3a BBINOJHEHUEM IUIAHA JIEWCTBUM, AaJE€KBAaTHO OLICHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTH  TPYIIBI,  BBICTpauBaTh
KOMMYHUKAaTUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoniy o0yuenus B 8 kiacce nmpeaMeTHbie pe3ybTaThl Ha 6a30BOM ypOBHE
JOJKHBI OTpaxaTh c(hOPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

WCIIOJIb30BATh MOHATUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAINIUUECKHUE U
aMmop(dHbIC Teja, HACBHIIICHHBIM W HEHACBIIEHHBI mMap, BJIAKHOCTH
BO3/1yXa, TEMIEparypa, BHYTPEHHSII JHEPrus, TEIUIOBOM JIBUTATElIb,
AJIEMEHTAPHBIN AJIEKTPUUECKUI 3apsifl, SJIEKTPUUECKOE T0JIe, TPOBOJHUKH
Y TUDJICKTPUKU, IOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHHUS (TEIUIOBOE PACIIMPEHHE M CXKaTue, Teriornepenaya,
TETJIOBOE PABHOBECHE, CMAYMBAHUE, KAIWJUIAPHBIC SABJICHUS, UCIIAPEHUE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpUCTauiM3anus (OTBEpACBaHUE), KUIICHHUE,
Terionepeaada (TEmI0MPOBOHOCTD, KOHBEKIIHS, H3IIyYCHUE),
AJIEKTPU3aLMS TEJ, B3aUMOJCUCTBUE 3apsAI0B, JCUCTBHUS JJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aWUMOJCHCTBUE MAarHUTOB, JICHUCTBHE
MAarHUTHOTO MOJISi Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT UHIYKITUS)
M0 ONHCAaHUIKD MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh  MPOSIBICHUE U3YUYCHHBIX (DU3UYECKUX  SBJICHUN B
OKpY)XaroIeM MHpe, B TOM uucie (U3NUECKUE SBICHUS B TMPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE M KalNWUIIPHBIE SBJICHUS B MPUPOJE,
KpUCTa/UIbl B Mpupoje, u3nydyeHue CoJiHila, 3aMep3aHue BOJIOEMOB,
MOpCKHe Opr3bl, 00pa30BaHKUE POCHI, TYMaHa, WHEsS, CHETa, DJIICKTPUICCKUE
SBJICHUST B aTMocdepe, dJIECKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJtu, Ipeid MOI0COB, POJIb MATHUTHOTO TIOJIS JJIsI YKM3HU Ha 3eMIle,
MOJIIPHOE CHUSIHUE, TPU OTOM TIEPEBOAUTH IIPAKTHUYECKYIO 3a7a4y B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOMCTBA (NMpU3HAKH) (U3HMUYCCKUX
SIBJICHUIM;

ONMHMCHIBATh U3YUYCHHBIC CBOMCTBA TENl U (PU3MUECKUE SIBJICHUS, MCIIOIb3Ys
(dbu3nYeckre BEIUYUHBI (TEMIIepaTypa, BHYTPEHHSSI SHEPTHUs, KOJIUUYECTBO
TEIJIOThI, yJEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YAECIbHAA TEIUIOTA
MJIABJICHUS, yJeJbHAs TeIJIoTa MapooOpa3oBaHus, YJEIbHAs TEIiIoTa
CropaHus TOIUIMBa, KOA()PUIMEHT TOJEe3HOro JACHCTBUSI TEIJIOBOM
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MAIlIMHbI, OTHOCUTEIbHAS BIIAKHOCTh BO3/1yXa, JJIEKTPUUECKUM 3apsij, Cuila
TOKa, DJJEKTPUYECKOE HANpPsHKEHUE, CONPOTHBIIEHUWE  IPOBOJHUKA,
yIeJIbHOE COIIPOTUBIIEHUE BEUIECTBA, PA00Ta U MOLUTHOCTh 3JIEKTPUUECKOTO
TOKa), MpU ONUCAHUU NPABWIBHO TPAKTOBATh (PUINYECKHM CMBICIT
UCIOJIb3YEMbIX BEIMUYNH, 0003HAYEHUS U €IUHULIBI PU3NUECKUX BEITUYMH,
HaxXOAuTh (OPMYJbl, CBS3bIBAIOIIME JAHHYIO (DU3UYECKYIO BEJIUYHMHY C
JIpPYrUMHU BEIMYMHAMM, CTPOUTh TpadUKUd H3YYEHHBIX 3aBHCUMOCTEH
(hU3UYECKHUX BEIINYHH,

XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKUE SBJICHUS W MPOIECCHI,
UCIIONb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJIPHO-KMHETUYECKONW TEOPUHU
CTPOEHHS BEILECTBA, MPUHLHUI CYNEPIO3ULNHU ToJiel (Ha KayeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUs 3apsija, 3akoH Oma Juisl ydacTka LenH, 3aKOH
Jxoynsa—Jlenna, 3aKk0H COXpaHEHUsl SHEPTUH, IIPU 3TOM JAaBaTh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA U 3aIIUCHIBATh €r0 MAaTEMATUUYECKOE BhIPAKEHUE;
OOBSICHATh (PU3NYECKUE TPOIIECCHl M CBOWCTBA TEJl, B TOM YHUCIEC U B
KOHTEKCTE CUTYyalluil MPaKTUKOOPUEHTHUPOBAHHOTO XAPAKTEPA: BBIABIISTH
IPUYUHHOCIIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 1—2 JOrnYecKux
iaroB ¢ Omnopoil Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3NYECKHUX SIBJICHUIA,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3a7ayd B 2—3 JIEUCTBUS, MCIIONb3YS 3aKOHBI U
dopMmyIibl, CBs3bIBaIONIME (DU3MUECKUE BEIMYUHBL: HAa OCHOBE aHaln3a
YCIOBMS 3aJa4d 3allMChIBaTh KPATKOE YCJIOBHME, BBISABIATH HEIOCTATOK
JaHHBIX JUIS pelIeHus 3a/Jayd, BbIOMpaTh 3aKOHbI U (HOPMYJIBL,
HEeoOXoMMMbIe i €€ peIIeHUs, MPOBOAWTH Pacdy€Thl U CPaBHUBATH
MOJIYYEHHOE 3HaYeHue (PU3MUYEeCKOM BEJIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpH TOMOIIU
(GU3MUECKUX METOIOB, HCIOJNb3Ysl ONUCAHUE HCCIEIOBAHMS, BBIIEIAThH
MIPOBEPSIEMOE  IMPEANONIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSAIAKA
IIPOBEICHUS UCCIIEIOBAHNS, 1€JIaTh BbIBOJIBL,

MPOBOAUTH OMBITBI MO HAOMOAEHUIO (U3MYECKUX SBJICHUNA  WIH
busnyecKux CBOMCTB Tel (KaWUIIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH IpoIecca OCThIBAaHUS U
HarpeBaHusl NpU M3JIYYEHHUU OT I[BETa M3Iydarolled (MOrjIouaroIiei)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIIEPATyphbl KUAKOCTH U
IJIOIAaM €€ IIOBEPXHOCTH, OJJEKTpU3alus Tl U B3aUMOJCHCTBUE
DNEKTPUYECKUX  3apSAA0B, B3aUMOAECHCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3YAIM3allAsl MAarHUTHBIX IIOJIEM IIOCTOSIHHBIX MAarHHUTOB, JEUCTBUSA
MAarHUTHOTO MOJI Ha INPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWTa,
CBOMCTBA 3JEKTPOJBHUIaTeisl IOCTOSHHOTO TOKa): (QOpMYIHpOBaAThH
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MIPOBEPSIEMBIE MPEATIONOKEHHSI, COOUPATh YCTAHOBKY M3 MPEII0KEHHOIO
000pyIOBaHMsI, ONKUCHIBAThH X0/ ONbITA U (POPMYIUPOBATH BHIBOJIBI;
BBITIOJIHATH NIPSIMbIE U3MEPEHHUS TEMIIEPATYPhl, OTHOCUTEIBHON BIIAYKHOCTH
BO3[lyXa, CWJIbl TOKa, HaIpsSHKEHUS C HCIOJIb30BAaHUEM aHAaJOrOBBIX
npuOOpoB M JAaTYMKOB (PU3UUYECKMX BEJIUYHMH, CPAaBHUBATh PE3YJIbTAaThl
M3MEPEHUH ¢ yu€TOM 3aJaHHON a0COIIOTHOMN MOTPEITHOCTH;

MIPOBOJIUTH UCCIICIOBAHKUE 3aBUCUMOCTH OJHOU (PU3NUECKOM BEIMUUHBI OT
JpYyroi € HCHOJB30BAHWEM IMPSMBIX  HM3MEPEHHM  (3aBHCHMOCTH
COMPOTUBJICHUS] MPOBOJAHMKA OT €ro JJIMHBI, IUIOIIAAd MONEPEYHOTO
CEUEHHMSI U YJIEJIbHOTO CONTPOTUBIICHHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UOYNIETO0 4Yepe3 IPOBOJHMK, OT HANPSDKEHUS HAa  IMPOBOJHUKE,
UCCIIEIOBAaHNUE TIOCIENOBATEIBHOIO M MApajUIeIbHOIO  COCIMHEHMMU
MPOBOJHUKOB): TUIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BBIINOJIHATh W3MEPEHMs, CIEAysl MPEIIOKEHHOMY IUIaHy, (UKCUPOBATh
pe3yabTaThl MOJYYEHHON 3aBUCHMOCTH B BUIE TaOJHII U TpaUKOB, /1e1aTh
BBIBOJIBI T10 pe3yJbTaTaM UCCIICOBAaHUS;

IPOBOJUTh KOCBEHHbIE HM3MEpPEHMs] (PU3NUYECKUX BEIMYUH (yIeabHas
TEIJIOEMKOCTh  BELIECTBA, COINPOTHBJIIEHUE MPOBOJHUKA, paboTa H
MOIIIHOCTh 3JIEKTPUUECKOTO TOKA): IUIAHUPOBATh H3MEPEHMsI, COOMpAaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYs MPEIIOKEHHOW MHCTPYKLHH, U
BBIYMCIIATh 3HAUECHUE BEJIINYNHBI;

co0iroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH MpU padoTe ¢ 1abopaTOPHBIM
000py10BaHKEM;

XapakTepU30BaTh NPUHLMUIBI JEHCTBUS M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX ONMHUCAHMS (B TOM YMCIIE: CUCTEMA
OTOIIEHUS] JOMOB, TUTPOMETD, NMapoBas TypOMHA, aMIIepPMETp, BOJIBTMETP,
CUETUMK DJIEKTPUUYECKOW DHEPruu, OHJIEKTPOOCBETUTEIbHBIE IPUOOPSI,
HarpeBaTelIbHbIE  BJIEKTPOIPHOOPHI (mpumepsl), AIIEKTPUYECKUE
MPEIOXPAHUTENH, JIEKTPOMATrHUT, 3JIEKTPOJIBUTaTEb MOCTOSIHHOTO TOKA),
UCIOJb3Ysl 3HaHUS O CBOMCTBaX (PU3MYECKUX SIBJICHUW M HEOOXOAMMBIE
¢buznyeckue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIbHBIC
npuOOpPHI IO CXEMaM U CXEMATUYHBIM PUCYHKAM (3KUJKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETP, IBUTATENIb BHYTPEHHETO CrOpaHMS,
AJIIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMbl 3JEKTPUYECKUX LENend ¢
MOCJIEA0OBATENbHBIM U APAJUICIIbHBIM COEAMHEHUEM 3JIEMEHTOB, paziuyast
yCIIOBHBIE 0003HAUYECHHUS SJIEMEHTOB JIEKTPUUECKUX IIeTICH;

OPUBOAUTH  MpUMEpPbl  (HAXOAUTH  HMH(GOPMALUMIO O  IMpUMeEpax)
MPAKTUYECKOTO HCIOJNb30BaHUSI (PU3NYECKUX 3HAHUN B TOBCEIHEBHOU
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KU3HU Ui obecriedeHusi 6€30MacHOCTH Mpu oOpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPaHEHUS 37J0POBBS M COOTIOACHHS HOPM
HKOJIOTUYECKOTO MTOBEACHUSI B OKPYXKAIOIIEH cpee;

OCYWIECTBIATh TOWUCK HHPOpMAUK (PU3NIECKOTO COACpNKAHUSI B
NuTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUM U MYTEM CPaBHEHUS
JIOTIOJTHUTENIbHBIX UCTOYHUKOB BBIJICIATHh HH(OPMAITNIO, KOTOpAsK SIBIISETCS
MPOTUBOPEUNBON UITU MOXKET OBITh HETOCTOBEPHOM;

UCIOJIb30BaTh MPU BBHIMOJHEHUU YYEOHBIX 3aJaHUi HAYYHO-TIOMYJISIPHYIO
auTeparypy GU3NYECKOTO COACPKaHUSI, CIIPABOYHBIC MaTEPUAITBI, PECYPCHI
cetu MHTepHer, BianeTe NpuéMaMu KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHusl HH(GOPMALMU U3 OJJHOW 3HAKOBOI CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE IHCBMEHHBIE U KPATKHE YCTHBIE COOOIIEHUS,
0000mass wHGOpPMAIMIO W3 HECKOJIbKUX HWCTOYHHKOB (PHU3UUECKOTO
COZIEpKaHMsI, B TOM YHCJIE IIyOJIMYHO MPEICTABIATh PE3YIbTAThI IPOSKTHON
VI UCCIIE0BATEIbCKON ACSITEILHOCTH, PH 3TOM I'PaMOTHO HCIOJIB30BaTh
U3YYEHHBbI MOHATUMHBIN anmapaT Kypca (U3UMKH, COINPOBOXKIATh
BBICTYIUICHHE IIPE3CHTALlUEH;

IpU BBIIOTHEHUH YYEOHBIX MPOEKTOB W UCCIEAOBAHUN (PU3MUECKHX
IPOLIECCOB PACIpeneNsiTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33Jla4aMHM, CIECIUThH 3a BBHIMOJHEHUEM IIaHa JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHUBAaTh COOCTBEHHBIH BKJIaa B
JeSITeNIbHOCTD TPYTIBI, BEICTPABaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBHE,
MPOSIBIISISl TOTOBHOCTH pa3peniath KOH(IUKTHL.

K xonIty 00y4ueHust B 9 kijiacce mpeMeTHbIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

UCIIOJIb30BaTh IOHATHUSA: CHCTEMa OTCYETa, MaTepHaJbHAs TOYKa,
TPAEKTOPHsI, OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBWIKEHUS, JedopManus
(ynpyras, IacTuyeckas), TPEHHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE,
HEBECOMOCTb W IEPETPY3KH, LIEHTP TSHKECTH, a0COJIIOTHO TBEPIOE TEIO,
LEHTP TSAKECTU TBEPIOTO TeJla, pABHOBECUE, MEXaHUYECKHUE KOJeOaHus U
BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IIIKaJIa
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIalbHO30PKOCTH,
CHEKTPbl UCIYCKAHUS M NOIJIOUIeHMs, alb(da, OeTa- U ramMmma-u3Iy4deHus,
W30TOIIbI, IZIEPHASI SHEPIE€THKA;

pa3nuyarh SBJICHHS (PaBHOMEPHOE M HEPAaBHOMEPHOE IPSMOJUHEHHOE
JIBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJUHEHHOE BH)KEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JBUKEHUE IO OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, pPEeaKTUBHOE JBIKEHHUE, KojeOaTellbHOe ABIM)KEHHE (3aTyXarollue U
BBIHY)KJIEHHbIE KOJIEOaHUs), PE30HAHC, BOJIHOBOE JIBUJKEHUE, OTPAKEHUE
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3ByKa, MPSMOJIIMHENHOE PACIPOCTPAHEHUE, OTPAKEHUE W IPEIOMIICHUE
CBETAa, NMOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pasJioKeHHe OeJIoro CBETa B
CIICKTP M CJIO)KCHUE CIEKTPAJIbHBIX [[BETOB, JHUCIEPCUS CBETA,
€CTECTBCHHAsI PAJMOAKTUBHOCTb, BOBHUKHOBECHHE JIMHEWYATOrO CIIEKTpa
W3IIYYCHUS) 110 ONUCAHUIO UX XapaKTePHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBJICHUE;

pacro3HaBaTh  MPOSIBICHWE U3YUYCHHBIX (DU3UYECKUX SBJICHUN B
OKpyXaroreM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B TPHUPOJIE:
TIPUJIMBBI ¥ OTJIMBBI, ABM>KEHUE TIaHeT COJIHEUHOM CHUCTEMBI, pEaKTUBHOE
JBUKCHHE JKUBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB JKHUBOTHBIMHU,
3eMJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, I[yHAaMH, 3XO, I[BE€Ta Tell,
ONTUYECKUE SIBJICHUS B MPHUPOJE, OMOJIOrMYECKOe IEHCTBUE BUIUMOTIO,
yIbTpauoONIeTOBOTO W  PEHTITCHOBCKOTO W3IyYEHUW, ECTECTBEHHBIN
PaaNOAKTUBHBIN ()OH, KOCMHUYECKHE Jy4d, PaJUOAKTHBHOE H3JIyYCHHUE
MPUPOAHBIX MHUHEPAJIOB, JICWCTBHE PAAUOAKTHUBHBIX W3JIYy4YCHUHA HA
OpraHU3M 4YeJIOBEKa), MPH 3TOM IIEPEBOJAUTH IPAKTUUECKYIO 3a/ladyy B
yueOHYI0, BBIACIATH CYIICCTBEHHBIC CBOMCTBA (MpU3HAKH) (HU3UIECKHUX
SIBJICHUIM;

ONMMCHIBATh U3YUYCHHBIC CBOMCTBA TEN U (PU3MUECKUE SIBJICHUS, MCIIOIb3Ys
¢duzuyeckre BENMMYMHBI (CpPelHsE W MIHOBEHHAs CKOpPOCTh Tejla TIpH
HEPABHOMEPHOM JIBH)KEHHUH, YCKOPEHHE, MEPEMENICHUE, IyTh, YIJIOBasd
CKOpPOCTb, CWJIa TPEHUS, CWJIa YOPYTrOCTH, CHUJIA TSIXKECTH, YCKOPEHUE
CBOOOJTHOT'O TAJICHHs, BEC TeJla, HMMIIYJIbC Tela, WMITYJIbC CHIIBI,
MexXaHH4decKass paboTra W MOIIHOCTh, IOTCHIIMAIbHAS DSHEPrus Tela,
MOJHATOrO HaJ IMOBEPXHOCTHIO 3€MJIM, MOTCHI[MAIbHAS SHEPTUsl CHKATOM
MPY>KUHBI, KHHETUYECKAast SHEPTrHsl, TOJHAS MEXaHUYECKAs SJHEPTUsl, IEPUO/T
M 4acToTa KojeOaHuH, JIMHA BOJIHBI, TPOMKOCTh 3BYyKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IIOKa3aTejdb TMPEIOMJICHUSI Cpebl), TPH ONHUCAHUU
MPABWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIHOJIB3YEMBIX BEITUYHH,
0003HAUCHHUSI W CAUHUIIBI (PU3NUYECKUX BEIMYMH, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAaHHYIO (PU3UYECKYIO BEIIMYMHY C IPYTUMU BEITMYHHAMH,
CTPOUTD rpadvKu N3y4EeHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUUYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKHUE SBICHUS M IPOIECCHI,
WCTIOJIb3YSl 3aKOH COXPAHEHUSI YHEPrUHU, 3aKOH BCEMHUPHOIO TATOTCHMS,
NPUHIMI  CYNEPIIO3UINN CHUJI, MNPUHIMII OTHOCHUTEIbHOCTH [‘anmies,
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHHS MMIYJbCA, 3aKOHbI OTPAXKEHUS M
MPEJIOMJIEHUST CBETA, 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U MACCOBOTO YHCEI
MPHU SIIEPHBIX PEAKIUSAX, MPU ITOM JaBaTh CJIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3alKMChIBATh €0 MATEMaTUYECKOE BHIPAKECHUE;
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OOBICHATh (PU3NYECKUE TPOIECCHl M CBOWCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CUTYyallMil NPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CIIEJICTBEHHBIE CBA3H, CTPOUTh OOBSICHEHUE U3 2—3 JIOTUYECKUX
1aroB € ONOpodl Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3NYECKUX SIBJICHUIA,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peniaTh pacy€THbIE 3aa4M (OMUparoluecs Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCIIOJIb3YA 3aKOHBI U OPMYJIBI, CBSI3bIBAIOIIME (PU3NUECKUE BETUYMHBI: Ha
OCHOBE aHAJIM3a yCJIOBUS 337a4M 3aIllMChIBATh KPATKOE YCIOBUE, BBISBIISATH
HEJI0CTAIOIINE WM U30BITOUYHbIEC JaHHbIE, BEIOMPATh 3aKOHBI U (DOPMYJIBL,
HEOOXOAMMBIEC [UIsl pELIEHHUs, MPOBOAUTH pPACYETHl M  OLIEHUBATh
PEATMCTUYHOCTD TOJIy4€HHOT'0 3HaU€HUs (PU3MUECKON BEINYUHBI,
pacro3HaBaTb IpPOOJIEMBI, KOTOPbIE MOXHO PpEIIUTh MPU OMOIIU
(bu3NYECKUX METOMOB, MCIONb3Yys OMHCAHUE HCCIEAOBAaHHUSA, BBIICIATH
IPOBEPSIEMOE  MPEANOIOKEHUE, OLICHUBATh IPABUIBHOCTh  IOPSAJIKA
NPOBEJCHUS  HCCIEIOBaHUSA, J€JaTb BbIBOABL, HWHTEPIPETHPOBATH
pe3yIbTaThl HAOIIOEHUI U OIBITOB;

IPOBOJUTH OMBITHl MO HAOMIOACHUIO (U3NYECKUX SBICHUM WM
(¢u3nYecKuX CBOWCTB TeNl (M3ydeHUE BTOPOro 3akoHa HproToHa, 3aKoHa
COXpaHEHHUs] PHEPruM, 3aBHUCHUMOCTb IMEpHOJA KOJICOAHHM TNPYKUHHOTO
MasTHHKA OT MaccChl Tpy3a M *KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIUTY/bl MAJIbIX KOJICOAHUH, MPSIMOJIIMHENHOE PACIIPOCTPAHEHHE CBETA,
paszioxkeHue Oeyoro CBeTa B CIEKTpP, U3YYEHHE CBOWCTB M300paKEHHUS B
IJIOCKOM 3€pKajie M CBOMCTB H300pa)K€HUs MpeaMeTa B coOuparoiien
AuH3e, HAOMIOJCHHE CIUIOIIHBIX W JIMHEHUYaThIX CHEKTPOB H3IIydeHUs):
CaMOCTOSITEJIbHO ~ cOOMpaTh YCTAaHOBKY U3  M30BITOYHOrOo  Habopa
000py10BaHMsI, OMUCHIBATH XOJ OMBITA U €r0 Pe3yNbTaThl, (HOPMYIHPOBATH
BBIBO/IbL;

IPOBOJIUThH MPU HEOOXOIUMOCTH CEPUI0 MPSIMBIX U3MEPEHUM, ONpenessis
CpeAHee 3HAUYCHHE W3MEpsAEeMOil BeMMYUHBI (POKYCHOE paccTOsHUE
coOuparomie JuH3bI), OOOCHOBBIBaTH BBIOOpP CIOCOOA H3MEpEeHUs
(M3MEpUTELHOTO TTPHOOpa);

IPOBOJUTh HCCJIEIOBAaHUE 3aBUCUMOCTEW (U3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM NPAMBIX H3MEPEHHM (3aBUCUMOCTB ITyTH OT BPEMEHHU IIPU
PaBHOYCKOPEHHOM JBW)KEHMHM O€3 HayalbHOW CKOpPOCTH, NepHoaa
KoJIe0aHU MaTeMaTH4YeCKOro MasiTHUKa OT JUIMHBbl HUTH, 3aBUCUMOCTHU
yria OTpaK€HUs CBETa OT yrja MaJeHus U yrja MpeJOoMJICHUS OT yIia
NaJieHus): IUIAHUPOBaTh HCCJIEJOBAaHHME, CAMOCTOATEIbHO COOMpATh
YCTaHOBKY, (DUKCHpOBaThb pe3yJbTaThl MOIYYEHHOW 3aBUCUMOCTHU
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bu3nyecKuX BEIUYUH B BUJE TAaOMUIl U IpadUKOB, N1€1aTh BBIBOABI I10
pe3yabTaTaM MCCIeIOBaHUS;

MPOBOAUTh KOCBEHHBIE U3MEpEHUs (PU3NYECKUX BEIUYUH (CpemHss
CKOpPOCTb U YCKOPEHHE TeJia MIPH PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPCHHE
CBOOOJHOIO TMAaJIeHUsl, >KECTKOCTh NPYXHUHBI, KOXDPUIIMEHT TpeHus
CKOJILKCHHSI, MEXaHH4eckass paboTa M MOIIHOCTh, YAaCTOTa W TIEPUOJ
KOoJIe0aHMI MaTeMaTUYecKOro W MPYKUHHOTO MAasTHHKOB, ONTHYECKas
cwia coOuparomieid JHMH3BI, PAAMOAKTUBHBIA  (DOH): TUTAHUPOBATH
U3MEpEeHHsI, COOMpaTh OJKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIMOJIHATH
U3MEpPEHUs, CIeAysd MPEIOKEHHON WHCTPYKIIMH, BBIYUCISATH 3HAUYCHUE
BEJIMYMHBI ¥ aHAJTU3UPOBATH MOJTydEHHBIC PE3yJIbTAThl C YIETOM 3aJaHHON
MOTPEUTHOCTH U3MEPEHHUIA;

cO0I01aTh MpaBHJia TEXHUKU OE€30MIaCHOCTHU MPH paboTe ¢ J1a00paTOpHbBIM
000pyI0BaHHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKU HW3YYCHHBIX (U3WYECKUX MOJeINeit:
MaTepuanbHas TOYKa, aOCOMOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKAas JIWH3a, TUTAaHETapHasi MOJIeIh aTOMa, HYKJIOHHAsI MOJIEITh
aTOMHOTO SJIpa;

XapaKTepu30BaTh MPUHIHUIBI JEUCTBUS HM3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOHCTB C OIMOpOM Ha WX OmucaHusi (B TOM 4YHCIE:
CIUJOMETP, NATYMKU TIOJIOKEHHUS, PACCTOSHUS W YCKOPEHUs, paKeTa,
9XOJIOT, OYKH, TEPUCKOM, (QoToammapar, ONTUYECKUE CBETOBOJBI,
CTIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SIBICHUH ¥  HEOOXOAWMBbIC (HU3UUYECKUE
3aKOHOMEPHOCTH;

WCITIOJIb30BaTh CXEMbl U CXEMATUYHBIC PUCYHKU M3YyYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTENIBHBIX MPUOOPOB M TEXHOJIOTUUECKUX TIPOIIECCOB MPH
pelIeHUH  y4eOHO-TIPaKTUYECKUX  3a7ad, ONTHYECKHE CXEeMBI IS
MOCTPOEHUS N300paKEHUH B TIIOCKOM 3€pKalie U COOMPAIOIeH JIMH3E,
OPUBOANTH  MPUMEpPhl  (HAXOAWTH  HWHGOpMAIMIO O  MpHUMEpax)
MPAKTHYECKOTO HCMOJIb30BaHUS (U3UUYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HU JIJ1s1 oOecrieueHrs 0e30MacHOCTH MpU OOpallleHuu ¢ Mpudopamu U
TEXHUYECKUMHU YCTPOICTBAMU, COXPAHEHUS 3[J0POBbS U COOIIOACHUS HOPM
HKOJIOTUYECKOTO MTOBEACHHSI B OKPYXKAIOIIEH Cpejie;

OCYIIECTBJIATh TOHUCK HHPOpManuu (U3NUECKOTO COJEpKaHUS B
HutepHeTe, caMOCTOSATENBHO GOPMYIUPYsT TOUCKOBBIN 3aIIPOC, HAXOIUTH
IYTU OIpeNesIeHUs] JOCTOBEPHOCTH IMOJIyY€HHOM MH(OPMALIUKU HA OCHOBE
UMEIOIINXCS 3HAHUH U IONMOJTHUTENBHBIX UICTOYHUKOB;
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UCIIOJIb30BaTh MPHU BHINOJHEHUN Y4YEOHBIX 33JlaHUil Hay4YHO-IOMYJISIPHYIO
JIUTEPATypy PU3HUECKOr0 COAEPKAHUS, CIPABOYHBIE MaTepUabl, PECYPChI
cetu MHrepHer, Biagers INpUEMamMu KOHCIEKTHUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMAIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYIYIO;
CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOLICHHS Ha OCHOBE
uH(poOpMalM W3 HECKOJBKUX HCTOYHHKOB (PU3UYECKOTO COAEpKaHUs,
MyOJIMYHO MPEACTABIATh PE3YNbTAThl MPOEKTHON MJIM UCCIIEN0BATEIbCKON
JNEATEIbBHOCTH, NPU  3TOM TIPaMOTHO  HCIIOJB30BaTh  W3Y4YEHHBIN
MOHATUUHBIN anmapar u3y4aemoro paszziena (QU3MKU M COMPOBOXKIAThH
BBICTYIUICHHE TMpe3eHTaluel ¢ Y4€ToM OCOOCHHOCTEH ayauTOpUU
CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnsie | IlpakTnueckue
n/n NporpaMMmel Bcero oOpa3oBarejbHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. ®u3uka 1 eé poJib B NO3HAHNH OKPYKAIOIIEro MUpa
but6moreka [JOK
1.1 ®dusrkKa - HayKa O MpUupo/ie 2
yia 0 Hprpoa https:/m.edsoo.ru/7f416194
1.2 dusznyecKre BeITUYUHbI 2 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
bu6morexa IIOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIM METO/I MO3HAHUS hitps://m.cdsoo.ru/7f416194
Hroro no pasaeiy 6
Pa3nen 2. IlepBoHaya/ibHbIC CBEICHUSI 0 CTPOCHUH BELIeCTBA
bu6moreka [JOK
2.1 1
Ctpoetiite setiecTsa https://m.edsoo.ru/7f416194
29 JIBM>KE€HME U B3aUMOAEUCTBUE YaCTHI] ) 1 bubmmoreka [IOK
’ BELECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUSI BEIIECTBA 2 bubmorexa LHOK
https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Paznen 3. JIBu:keHue U B3auMo/ieiicTBUE Tel
3.1 Mexannyeckoe TBHKEHHE 3 bubmiorexa TIOK

https://m.edsoo.ru/7f416194
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bub6morexa IIOK

32 Wuepnus, macca, I0THOCTh 4 1
https://m.edsoo.ru/7f416194
33 Cuna. Buasr cun 14 2 bubmotexa [TOK
https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. JlaBjienue TBEPABIX TeJl, dKUIKOCTEH U ra3oB
41 Hasnenue. [lepenayda naBnenus: TBEpABIMU 3 bubmmoreka [IOK
) TEJIaMH, )KUIKOCTSIMHU 1 Ta3aMU https://m.edsoo.ru/7f416194
4.2 JlaBneHnue >XKuaKoCTH 5 bubmorexa LHOK
https://m.edsoo.ru/7f416194
bu6 OK
4.3 AtMmocdhepHoe naBieHne 6 nommorexa L
https://m.edsoo.ru/7f416194
44 JleiicTBUE )KMIKOCTH M ra3a Ha MOTPYKEHHOE 7 3 bubmumoreka [IOK
’ B HUX TE€JIO https:/m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. Pabora u MomiHOCTB. JHeprust
bu6moreka [JOK
A P 1
> 300Ta 1 MOIUHOCTS 3 https:/m.edsoo.ru/7f416194
5.2 [IpocTeie MexaHU3MBbI 5 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
5.3 MexaHuueckas HEprust 4 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
Wroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12
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8 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM undposbie
Ne n/mm P Konrpoabnsie | IlpakTuyeckue (1upp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Paspnea 1. TenioBble siBJeHUs
bu6moreka [IOK
1.1 i 7
CTpocHue i CBOHCTBA BellecTBa https://m.edsoo.ru/7f4181ce
bu6 OK
1.2 TermoBbeie TPOLIECCHI 21 1 5 nbsmorexa I
https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pasznes 2. DiekTpuyeckre 4 MAarHUTHbIE SIBJICHUS
)1 DNeKTpUYECKUe 3apsibl. 3apsHKEHHBIE Tea 7 | bu6moreka [IOK
' U UX B3aUMOJEHCTBHUE https://m.edsoo.ru/7f4181ce
but6moreka [JOK
2.2 I1 i i 2 2 7
OCTOTHHBI SCKIPITCCIHIL TOK 0 https://m.edsoo.ru/7f4181ce
2.3 MarauTHbIC SIBJICHUS 6 1 1.5 buomorexa [TOK
https://m.edsoo.ru/7f4181ce
2.4 DJIeKTpOMarHuTHast HHAYKIUS 4 bubmorexa [IOK
https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KUIIACC

KoanuyecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne n/mm P Konrpoabnsie | IlpakTuyeckue (1upp )
NnporpamMmabl Bceero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. Mexanudeckue siBJIeHUs
11 MexaHu4decKoe JBUKECHHE U CIIOCOOBI €0 10 1 bu6moreka [IOK
' OIKCaHUs https://m.edsoo.ru/7f41a4a6
1.2 BsaumoneiictBue ten 20 1 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Pa3znen 2. Mexanuyeckue Koj1e0aHus U BOJIHBI
but6moreka [JOK
2.1 M 0 7 3
CXAHACCKHE KOJCOaRHA https://m.edsoo.ru/7f41a4a6
2.2 MexaHndeckue BOJHBI. 3BYK 8 1 3 Bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Pa3nen 3. DjekTpoMarHuTHOE 1MOJI€ M JJIeKTPOMATHUTHbIE BOJIHbBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 ) bu6motexa [IOK
’ 3JIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 6

Pasnena 4. CBeToBbI€ AIBJICHUSA
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Bbub6morexa IIOK
4.1 3aKkOoHBI pacpoOCTpaHEHUs CBETa 6 2
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI ¥ onTHYECKHE TPHUOOPHI 6 3 Bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
4.3 Paznoxxenue 6eoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f41 ada6
Nroro no pazneny 15
Pa3zpnesn 5. KBanToBbIe siBJICHUS
bu6moreka [IOK
5.1 Hcnyckanue u noriaomeHue cBeTa aToMoM 4 1 hitps://m.edsoo.ru/7f4 1 adab
5.2 CtpoeHne aTOMHOTO sifipa 6 1 Buomorexa [IOK
https://m.edsoo.ru/7f41a4a6
5.3 SlnepHbie peakiuu 7 1 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pazpnen 6. [loBTopuTe1bHO-0000 1210 1IMIT MOYJ/Tb
6.1 [ToBTOpeHME M 0000IICHNE COAEPKAHUS 9 ) bubmoreka [IOK
’ Kypca (usmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnuectBo yacos JIEKTPOHHBIE
Ne Jara nupposbie
Tema ypoka Kontpoasbnbie | IlpakTudeckue
n/n Bceero H3yYeHusi | oOpa3oBaresibHbIe
padoThI padoThI
pecypcsl
| ®dusnka — HayKa o npupoze. SBieHns |
npupoabl. PU3nyeckue sIBICHUS
MexaHn4decKue, TCIIOBEIC,
2 3JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 1
3BYKOBBIC SIBJICHUSA
3 du3nyecKue BEIMIMHBI U KX U3MEPECHHE 1

Ypok-uccinenosanue "M3mepenue
4 TEMI epaTypsl IIPH NOMOIIHN KUIKOCTHOTO 1 1
TEPMOMETpA U 1aTYUKA TEMIEPaTypsl”

Kak ¢usuka u 1pyrue ecTeCTBEHHbIE
HayK{ U3y4aroT MPUPOAY.

N bu6moreka [JOK
5 EcrecTBeHHOHAYUYHBII METO/ TO3HAHHUS. 1

https://m.edsoo.ru/ff09f72a

Onucanue pu3NUeCKuX sIBJICHUHN €
ITOMOILBIO MOJENEN

VYpok-uccinenosanue "[IpoBepka
TUIOTE3bI: TadbHOCTh MOJNETA MIApUKa,

6 1 1
MYIIEHHOT 0 TOPU30HTAJIBHO, TEM OOJIbIIIE,
4yeM OoJbIIe BRICOTA IMycKa"
Crtpoenue BeniectBa. OMBITHI
’ bu6mmoreka [JOK
7 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1

https://m.edsoo.ru/ff09fe0a

BCIICCTBA
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bu6mmoreka [JOK

Berecrsa"

8 JBr>KeHHE 4acTHI] BEIICCTBA
https://m.edsoo.ru/ff0a013e
VYpok-uccinenopanue «ONbITHI 1O
9 HaOJIOICHHUIO TEMJIOBOTO PaCIIPEHHS
ra3oB»
10 ArperaTHble COCTOSIHUSI BELIECTBA
B3anmocBs3b MEXy CBOMCTBAMH BEILIECTB
B Pa3HBIX arperaTHbIX COCTOSHUSAX U UX
bu6mmoreka [JOK
11 ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM.
. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX COCTOSTHUM
BOJIbI
12 MexaHnnueckoe ABUKEeHHE. PaBHOMEpHOE bubmotexa [JOK
1 HEPABHOMEPHOE JIBUKEHUE https://m.edsoo.ru/ff0a05c6
bubmotexa [JOK
13 CxkopocTtb. EnnHnne! ckopoctu 1
https://m.edsoo.ru/ff0a079¢c
bu6moreka [JOK
14 Pacuer myTtu 1 BpeMeHHU JBUKEHUS
https://m.edsoo.ru/ff0a0aed
WNuepuus. 3aKkoH MHEPLHH.
. bubmotexa [JOK
15 B3anMopaeiicTBue Ten Kak npuurHa
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTHU ABUKEHUS TEI
16 IInotHOCTH BemecTBa. Pacuer maccel u bu6moreka [JOK
o0BbeMa TeJa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopnas pabora «OmnpeneneHue
ILUIOTHOCTHU TBEPAOIO TEJIA»
18 Pemenune 3amau mo Teme "I1noTHOCTD bubmoteka [JOK

https://m.edsoo.ru/ff0al23¢c
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Cuita Kak XapakTepucTUKa

19 B3auMoencTBus Ten. Cuina ynpyrocru.
3akoH 'yka
JlabopatopHas pabota «/3ydenue

20 3aBUCUMOCTH pacTspkeHus (nedopmannn)

MIPY>XUHBI OT TPUIIOKEHHOUN CHITBI

21 SABnenue Tarorenus. Cuia TSxKeCTH
CBs13b MEXy CHJION TSKECTH U MAacCOU

22 tena. Bec Tena. Pemenue 3anay no reme bubmmorexa [IOK
" " https://m.edsoo.ru/ff0al778

Cuna TsxecTi

3 Cuia TSKECTH Ha IPYTUX TUTAaHETaX. bubmotexa [JOK
Pusnyeckue XapakTepUCTUKHU IIJIaHET https://m.edsoo.ru/ff0al1502

24 Nsmepenue cun. lunamomerp bubmorexa [OK

https://m.edsoo.ru/ff0al8cc

25 Bec Tena. HeBecomocTs brbmiorexa LIOK

https://m.edsoo.ru/ff0al778

26 CnoxeHue IByX CUJI, HAllPAaBJICHHBIX IO bubmotexa [JOK
OJITHOU IpAMON. PaBHOIENCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70

7 Pewenne 3amay no reme
"PaBHOnelcTBYIOAs cri'”

73 TpeHne CKOJIbKEHUS U TPEHHE TTOKOSL. bubmmoreka [IOK
TpeHune B pupojie U TEXHUKE https://m.edsoo.ru/ff0a1b9c
Jlabopatopnas padora «3yueHue

29 3aBUCHUMOCTH CHJIbI TPEHUSI CKOJIbKECHUS bubmotexa [JOK
OT CHUJIbI JaBJICHUA U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIPUKACAIOLINXCS IIOBEPXHOCTEM

30 Pemenne 3amayd Ha onpeneneHue

PaBHOJICHCTBYIOIIECH CHUJIBI
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Pemrenne 3amad mo remam: «Bec tenay,

31 Tpad 5 bu6mmoreka [JOK
«I"pauueckoe nzodpaxeHue Cuim,
P vp https://m.edsoo.ru/ff0alde0
«Cunbl», «PaBHOJEH CTBYIOIIAS CUIT»
Kontponbhas paboTa no Temam:
1 «MexaHnueckoe IBUxXEHUE», «Macca,
MJIOTHOCTHY, «Bec Tenay, «['paduueckoe
n300pakeHne cuiny, «CHIbI
Jasnenue. CiocoObl yMEHbIICHUS U bu6moreka [JOK
33
YBEJIMYECHUS JaBICHUSA https://m.edsoo.ru/ff0a20a6
JaBnenune raza. 3aBUCUMOCTh JTaBIICHUS bubmotexa [JOK
34 "
rasza ot o0b&ma, TeMITepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBneHus: TBEPABIMU TEIIAMHU, bubmuorexa LIOK
KMJAKOCTSIMH M razamu. 3akoH Ilackans https://m.edsoo.ru/ff0a25b0
JlaBiieHHE B )XKUIKOCTH U ra3e, BEI3BAaHHOE bubmoteka [JOK
36 .
JEHUCTBUEM CHIJIBI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenune 3amad mo Teme «/laBnenne B bu6mmoreka [JOK
JKUJIKOCTH U rase. 3akoH [lackansp https://m.edsoo.ru/ff0a2826
33 Coob bu6moreka [JOK
000IIAI0ITUECS COCY/IbI
HHarot A https://m.edsoo.ru/ff0a2970
39 r . bu6bmoreka [JOK
WIpaBINYECKHUI TIpecc
AP P https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [TopiiHeBOM KUKOCTHbIA
Hacoc
Atmocdepa 3emmu. [Tpuunnbt
41 CYILIECTBOBAHMS BO3AYIITHON 000JIO0YKH bubmotexa [JOK

3emin. 3aBUCUMOCTb aTMOC(EPHOTO
JABJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI

https://m.edsoo.ru/ff0a2b5a
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bu6mmoreka [JOK

42 Bec Bo3ayxa. ATMocdepHOE naBiieHre
https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atmocdepHOro naBiacHHS. bubmotexa [JOK
Omneit Toppruemm https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHUS OT bubmoteka IJOK
BBICOTEI HaJl yPOBHEM MODA https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepous. AtmocdepHoe bubmmorexa [IOK
JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anay no teme "ATtmocdepHoe
JaBieHue"
JleficTBueE )KUAKOCTU U ras3a Ha
bu6mmnoreka [JOK
47 NOTPY’KEHHOE B HUX TeJI0. ApXuMe0Ba
https://m.edsoo.ru/ff0a3276
cuiia
JlaGopaTtopHas pabota «OrnpeneneHue
48 BLITaJII)KI/IBI;IO epﬁ CHJIBI e;CTB FOIIEN Ha bubmioreia LTOK
o s JIOH https://m.edsoo.ru/ff0a33fc
TEJ0, MOTPY>KEHHOE B )KUIAKOCTH)
JlabopaTopHas paboTa Mo Teme
49 «MccnenoBanue 3aBUCMMOCTH Beca Teja B bubmotexa [JOK
BOJ/Ie OT 00BEMA MOTrPYKEHHOM B KUJKOCTb https://m.edsoo.ru/ff0a3514
YacTH TeJa»
bubmuotexa [JOK
50 [InaBanue Ten a
https://m.edsoo.ru/ff0a3a96
Jlabopatopnas pabora "KoHcTpyupoBanue
51 apeoMeTpa UM KOHCTPYHPOBAHUE JIOIKH U
onpeesieHne e€ rpy30noabEMHOCTH "
Pemenune 3agay no remam: «IlimaBanue
bu6mmoreka [JOK
52 cynos. BosnyxonnaBanue», «JlaBienue

TBECPABIX TCII, )KHHKOCTCﬁ U ra3oB»

https://m.edsoo.ru/ff0a3654
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bu6mmoreka [JOK

53 Mexanunueckas padbora
https://m.edsoo.ru/ff0a3f82
54 MomuocTs. EnuHuILI MOIIHOCTH bubmorexa HOK
https://m.edsoo.ru/ff0a3f82
55 Ypok-uccinenoanue "Pacy€t MouHoCTH, |
pa3BHUBAaEMOM IpU MOABEME 110 JIeCTHUILE"
56 IIpocTeie Mmexanu3mebl. Peiuar. PaBHoBecue
CHWJI Ha pblyare
KonTponbsHas pabora o teme «/laBnenue
57 TBEPABIX TEJI, KUIKOCTEH U ra3oBy /
Bcepoccuiickas mpoBepouHas pabota
PesepBHbiii ypok. Pabota ¢ Tekctamu 1o
53 Teme «/laBiieHne TBEPABIX TeN, KUIKOCTEN bubmuorexa IIOK
u ra3oBy» / Beepoccuiickast mpoBepodHast https://m.edsoo.ru/ff0a4ffe
pabora
Pbruaru B TeXHUKE, OBITY M IPHPOJIE.
59 JIabopaTtopHas pabora ?HCCJIP;,HIZ)BEIHI/IG 0.5 bubmmorera [IOK
. https://m.edsoo.ru/ff0a478e
YCIIOBU PaBHOBECHUSI phluara
60 Pemenwne 3amau mo Teme «Y cioBus bu6mmoreka [JOK
paBHOBECUS pblyara» https://m.edsoo.ru/ff0a48a6
Koapdunment nonesnoro neiicteus
MexaHu3ma. JlabopatopHas paborta
61 . 0.5
«M3mepenue KII/] Haks10HHOM
MIJIOCKOCTH
2 Pemrenne 3amaq mo Teme "Pabora, bubmoteka [JOK
momHocTh, KIT" https://m.edsoo.ru/ff0a4c48
63 Mexannueckas sHeprus. Kunetnueckas u bubmotexa [JOK

NOTCHIOUAJIbHAA SHEPIUs

https://m.edsoo.ru/ff0a4252
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64 3aKOH COXPAaHEHHUSI MEXaHUYECKOMI | bubmotexa [JOK
SHEPruu https://m.edsoo.ru/ff0a4360
YPOK-3KCIEPUMEHT 11O TEME
"DKCIIEpUMEHTAIbHOE OIIPE/IENICHNE

65 W3MEHEHUSI KHHETUYECKOU U 1 1
MOTEHIIMATBHON YHEPTrUM MPH CKATHIBAHUH
TeJa 10 HAKJIOHHOM TIOCKOCTH"

66 Kontposnbsnas pabora no reme «Pabdora n | |
MOIIHOCTb. DHEPrus»

67 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o | bubmuorexa [IOK
TeMe "MexaHnndeckoe aBrKeHue" https://m.edsoo.ru/ff0adee6d

63 Pe3epBHblii ypok. Pabota ¢ TekcTamu o |
teme "Pabora. MouHocTts. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10 68 4 12
[NPOT'PAMME
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8 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrtpoiasnsie | IlpakTnueckue
n/n Bcero u3yyeHus | oOpasoBaTe/bHbIE
padoThI padoThI
pecypcsl
OCHOBHBI€ ITOJIOKEHUS MOJIEKYJISIPHO-
. bubmmoreka [{OK
1 KMHETUYECKON TEOPUHU U UX OIBITHBIE 1
https://m.edsoo.ru/ff0a5256
NOJTBEPKACHUS
2 Macca u pasmep aTOMOB U MOJIEKYJI 1
3 Mogaenu TBEPAOTO, )KUJKOTO U 1 bu6motexa [IOK
ra3000pa3HOro COCTOSIHMI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObscHEeHHE CBONCTB TBEPIOIO, JKUJIKOTO U
4 ra3000pa3HOro COCTOSIHUM BelllecTBa Ha |
OCHOBE I10JI0KEHUI MOJIEKYJIAPHO-
KHUHETUYECKOW TEOpUHU
bu6moreka [JOK
5 Kpucrammueckue n amopgHsbIe Tena 1
https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KallUJUIIPHOCTb. | bu6moTteka [JOK
IToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
but6mmoreka [JOK
7 TemnoBoe paclIMpeHne U CKaTUE 1
https://m.edsoo.ru/ff0a5a26
g Temneparypa. CBs3b TeMIepaTypsl O |
CKOPOCTBIO TEITJIOBOI'O ABUKEHUS YaCTHI]
9 Buytpennsis sHeprusi. CriocoObl H3MEHEHUS | bu6muotexa [IOK
BHYTPEHHEHN dHEPrUU https://m.edsoo.ru/ff0a5c60
bubmorexa [IOK
10 Bupe! Trerionepenauun 1 1

https://m.edsoo.ru/ff0a6412
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VYpok-koHpepenuus "lpakTuueckoe

Bbu6morexa IIOK

11 HCIOJIb30BAHUE TEMJIOBBIX CBOMCTB BEUIECTB
. " https://m.edsoo.ru/ff0a65c0
Y MaTEepHAJIOB B IIENISIX YHEPTrocOepeKeHUs
12 KoanuecTtBo TenyioTel. Y aenbpHas bu6moreka [JOK
TEMJIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TeminoBoro OanaHca. bubmoTteka [JOK
TennooOMeH u TEMI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHas pabota "MccnenoBanue
but6moreka [JOK
14 SBJICHUSI TETIJIO0OMEHA MPU CMEIINBAHUU
. . " https://m.edsoo.ru/ff0a6a98
XOJIOTHOM M ropsiuei BOJIbI
Pacuer xonmuecTBa TEMIOTHI,
15 HE0O0XOUMOro ISl HarpEeBaHUs Tela U
BBIJICJIIEMOT' 0 UM TIPU OXJIAXKICHUHT
16 JIabopaTtopHas pabota "Omnpenenenue bu6morexa [IOK
yIeNbHOM TEIJIOEMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprud TOIIMBa. Y AelbHas TEIIoTa bubmmorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpAEBaAHUE
18 KPHUCTAJUINYECKUX TeJI. Y AeIbHAS TEIIoTa bubmiorexa IIOK
P ' https://m.edsoo.ru/ff0a71d2
IUIABJICHUS
19 JlaGopaTtopHas pabota "Onpenenenue bu6mmoreka [IOK
YAEIbHOM TENJIOTHI IUIABJIEHUS Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue ¥ KOHICHCAITHS. bu6motexa [IOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpnas temiora
1 napooOpa3oBaHus U KOHECHCALUH. bu6muotexa [IOK

3aBHUCHMOCTb TEMIIEPATYPBI KUIIEHUS OT
aTMoc(epHOT 0 JaBICHUS

https://m.edsoo.ru/ff0a786¢
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22

Bnaxuocts Bo3ayxa. JlaboparopHas pabora
"OnpeneneHre OTHOCUTEIbHOMN BJIAXKHOCTH
BO3ayXa"

Bbu6morexa IIOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aa4 Ha ornpesieNieHHe BIaXXKHOCTH
BO3/yXa

24

[TpuHIHIIEI pabOTHI TETIOBBIX ABUTATEICH.
[TapoBas TypOuHa. J[BUrareiab BHyTPEHHET O
CrOpaHus

25

KIIJI rermoBoro asurareis. TemiaoBsie
JIBUTATENIM U 3alUTa OKPYKarolleil cpebl

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXPaHEHUS U IIPEBPALLECHUS SHEPTUH
B TEIJIOBBIX IIpoLieccax

27

[ToaroroBka K KOHTPOJIBHOM paboTe 1Mo
teMme "TemnoBnie aBinenus. IsMenenue
arperaTHbIX COCTOSTHUM BerecTBa"

bubmunoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

KonTtponbshas pabota no teme "TemnnoBbie
sBIeHus. VI3MeHeHne arperaTHbIX
COCTOSIHUM BelecTBa"

bu6moreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Dnextpuzanus Ten. JlBa poaa
ANEKTPUYECKUX 3aPsI0B

30

VYpok-uccnenopanue "IneKTpu3anuus Tei
MHIYKIUEH U IPA COIIPUKOCHOBEHUU "

31

BsaumogeiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona

bu6moreka [JOK
https://m.edsoo.ru/ff0a87e4

32

Onexrpuyeckoe none. HanpsoxkeHHOCTH
aneKTpudeckoro nos. ITpunnun
CYIIEPIIO3ULIUH IJIEKTPUUECKUX M1OJIEN

Bbu6morexa IIOK
https://m.edsoo.ru/ff0a8a0a
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Hocurenu snexTpudeckux 3apsaoB.

33
DOnemeHTapHbli 3apsia. CTpoeHue aToma
34 [TpoBOAHUKH U AUDIIEKTPUKHU. 3aKOH bu6mmoreka [TOK
COXpaHEHUs IEKTPUUECKOIO 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3a1au Ha NpUMEHEHUE CBOWICTB bubmmorexa [{OK
DIEKTPUYECKUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUIECKUN TOK, YCIIOBUS €T0
but6mmoreka [JOK
36 cyuiecTBoBaHusA. IcTOUHUKH
https://m.edsoo.ru/ff0a95a4
3NEKTPUUECKOT O TOKA
37 JleCTBUS AIIEKTPHUUECKOTO TOKA bubmorexa [OK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccinenosanue "JleictBue
38 3JIEKTPUYECKOTO TI0JIsl Ha MMPOBOAHUKHU U 1
JUDJIEKTPUKH"
39 DNEeKTpUYECKUi TOK B MeTalljiax, bubmmorexa [JOK
JKUJKOCTAX M ra3ax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYECKast 1IeNb U €€ COCTABHbIC YaCTH
41 Cuna Toka. Jlabopatopnas pabota 0.5 bu6motexa [JOK
"N3MepeHne 1 peryInpoBaHue CHIIbI TOKa" ' https://m.edsoo.ru/ff0a8bd6
DnexkTpuueckoe HanpskeHue. Boaptmerp.
" bubmmoreka [JOK
42 JlabopaTopHas pabora "M3mepenue u 0.5
" https://m.edsoo.ru/ff0a%e14
peryarpoBaHue HANPSKEHUS
43 ConpoTuBiieHHE TPOBOIHUKA. Y IETTbHOE bubmmorexa [IOK
COIIPOTUBJICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JIabopaTtopHas pabora "3aBHCUMOCTb
44 AJIEKTPUYECKOTO COPOTUBIICHUS | bu6motexa [IOK

MPOBOJIHUKA OT €ro JUIMHBI, TUIOIATN
MONEPEYHOro CeYeHus U MaTepuana'

https://m.edsoo.ru/ff0aa738
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3aBHCHMOCTE CHJIBI TOKA OT Hanps>KCHUA.

Bbub6morexa IIOK

45 3akon Oma /151 ydacTka 1enu https://m.edsoo.ru/ff0aad44a
Jlabopatopnas pabora "MccnenoBanue

46 3aBUCUMOCTH CHJIBI TOKA, UYIIETO Yepes3 bubmorexa [IOK
PE3UCTOpP, OT CONMPOTUBJIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pesrcrope”

47 [TocnenoBarenbHOE U MapasuiebHOE
COEIMHEHUS TPOBOTHUKOB
JlaGopaTopHas pabota "[IpoBepka npasuia

48 CIOXKEHHUS HAMPSIKEHUN MpU bubmumoreka [IOK
MOCJIEAOBATEIIBHOM COEIUHEHUU JIBYX https://m.edsoo.ru/ff0aaaS8
pe3ucTopoB”
Jlabopatopnas padora "I[IpoBepka npaBuia

49 JUTSL CHJIBI TOKA MPHU MapajiieIbHOM buomorexa [OK
COCIHEHHH PesHCTOOB” https://m.edsoo.ru/ff0aadle
Pemenue 3a1ay Ha NpUMeEHEHHE 3aKOHA

50 OmMa 17151 pa3JIMYHOT0 COCTUHEHUS bubmiorexa [IOK
HPOBOHIKOB https://m.edsoo.ru/ff0aaf8a

51 PaGoTta 1 MOIIHOCTB 3JIEKTPHUUECKOT0 TOKA. bu6mmotexa [IOK
3akon J>xoyns-Jlenna https://m.edsoo.ru/ff0ab124

57 JlabopatopHas padota "OmnpeneneHue bubmmorexa [IOK
paboOThI U MOIITHOCTH JIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTpUYeCcKue LeNU U NoTpeduTenu

53 anIeKTpruecKkoi sHepruu B ObITy. KopoTkoe butamorexa LIOK
SAMBIKAHIE https://m.edsoo.ru/ff0ab660

54 IlocTossHHBIE MATHUTBI, KX B3aUMOJICHCTBUE

55 Ypok-uccinenoanue "M3yuenue nonen bubmmorexa [JOK

HOCTOSHHBIX MATHUTOB"

https://m.edsoo.ru/ff0ac3d0
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MaruutHoe none. Marautsoe mosie 3eMiau

Bbub6morexa IIOK

56
U €ro 3HaueHne I )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
[ToaroToBKa K KOHTPOJIBHOU paboTe 1O
57 Teme "DIeKTpUUecKue 3apsibl. bu6mmoreka [TOK
3apsKeHHBIE Tela U UX B3aUMOJEHCTBUSL. https://m.edsoo.ru/ff0abd2c
[TocTosHHBIN 31EKTpUYECKUM TOK"
KonTtponbHas pabora 1o reme
"DnexTpuueckue 3apsaabl. 3apsKEHHbIE Tela
. . bu6mmoreka [JOK
58 1 ux B3auMoeicTBus. [locTossHHBIM
. " . https://m.edsoo.ru/ff0abea8
anekTpuueckuil Tok" / Beepoccuiickas
IpoBepoyHas pabora
PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o
" . . " bu6motexa [IOK
59 teme "T1oCTOSHHBIN AIIeKTpUIecKuii TOK" /
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepouHas pabota
OmneiT Opcrena. MarautHoe nose
bu6moreka [JOK
60 3JEKTPUYECKOro Toka MarautHoe nose
https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpumeHeHne YIeKTPOMAarHUTOB B TEXHHKE.
61 a6 Sora "I . 0.5 bubmotexa [IOK
abopaTtopHas pabora "3yuenue neiictBus .
PATOP P i " https://m.edsoo.ru/ff0ac74a
MarHUTHOTO 10151 HA IPOBOJAHUK C TOKOM
DNEKTPOABUTATENh TOCTOSHHOT'O TOKA.
Hcnonb3oBaHue IEKTPOABUTATENCH B
2 TEXHUYECKHX YCTPOMCTBAX U Ha bubmotexa LIOK
Tpancnopte. Jlaboparopuas padota https://m.edsoo.ru/ff0ac86¢
"KoHcTpyrnpoBaHue u u3yueHue paboTsl
3neKTpoABUraress”
63 Omnbitel @apajnes. 3aKOH 3JIEKTPOMarHUTHOM

nHaykuuu. [Ipasuio Jlenna

51




Onexrporenepatop. CriocoOb! MOTydeHUs
64 3IEKTPUY ECKOM AHEPTUH. DJIEKTPOCTAHITUN 1
Ha BO300HOBIISIEMBIX UCTOYHHKAX YHEPTUU

[ToaroToBKa K KOHTPOJIBHOU paboTe MO

65 Teme "DIeKTPUIECKEe U MarHUTHBIE 1
sBJICHUS"
66 KonTtponbHas pabora 1o reme | | bubmoreka [IOK
"DneKTpuyecKkre U MarHUTHbIE SIBJICHUS" https://m.edsoo.ru/ff0acb14
67 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1mo 1 bu6moteka [IOK
teme "TeroBble siBaeHUS" https://m.edsoo.ru/ff0accSe
68 Pe3epBHblii ypok. Pabora ¢ Tekctamu o |
TeMe "MarHuTHbIE SBJICHUA"
OBLIEE KOJIMYECTBO YACOB I10 68 4 14.5

I[TPOTPAMME
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9 KUIIACC

KoanuecrBo yacos DJIeKTPOHHBIE
Ne Mara uudposbIe
Tema ypoka Konrtpoasnsie | IlpakTnueckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 Mexanndeckoe IBKeHne. MaTepuanbHas 1
TOUYKa
) Cucrema orcyera. OTHOCUTEIBHOCTh | bu6moreka [JOK
MEXAHUYECKOI'O JIBHUKECHUS https://m.edsoo.ru/ff0ad474
N bu6mmnoreka [JOK
3 PaBHOMEpHOE NpSIMOJIMHENHOE IBU)KEHHUE 1
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMmepHOE NpsIMOJTMHENHOE JIBUXKEHHUE. |
Cpennsisi 1 MTHOBEHHAsi CKOPOCTb
5 [IpssMonuHeHOE paBHOYCKOPEHHOE | bubmotexa [JOK
JIBH)KEHHUE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NPSIMOJIMHEUHOT O
6 PaBHOYCKOPEHHOTO IBHkKeHHUs. [ 'paduk 1
CKOpPOCTH
JlabGopaTopHas pabora "Onpenenenue
bu6mmoreka [JOK
7 YCKOPEHMS TeJla TP PABHOYCKOPEHHOM 1 1
. " https://m.edsoo.ru/ff0adb18
JBUKEHUHU 1O HAKIIOHHOM IJIIOCKOCTH
8 CBoboanoe nagenue ten. Onwitel [anumnes 1
PaBHOMEpHOE IBM>KEHHE 110 OKPY>KHOCTH.
N bu6mmoreka [JOK
9 ITepuon u yacrora oOpanieHus. JIuHeitHas u 1
https://m.edsoo.ru/ff0ael76
yIJI0Basi CKOPOCTU
10 I{eHTpOCTpEMUTENBHOE YCKOPEHUE 1
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bu6mmoreka [JOK

11 [TepBoiii 3akon HetoToHa. BekTop cuiibl
https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. PaBHOAEH CTBYIOIIAS bubmmoreka LIOK
cuia https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH HetoToHa. Cynepnosunus cui Etlffsj?;;?:lci)grou};mae%z
14 Pemienue 3a1a4 Ha MpUMEHEHNE 3aKOHOB bubmotexa [JOK
Herorona https://m.edsoo.ru/ff0aebbc
15 Cuna ynpyroctu. 3akoH ['yka bubmorexa [OK
https://m.edsoo.ru/ff0aeca2
16 Pemenue 3ana4 no teme «Cumna ynpyroctu»
17 JlabopaTopHas pabora «Onpenenenue bubmmorexa [IOK
JKECTKOCTH MPYKUHBD) https://m.edsoo.ru/ff0aee28
18 Cina Tpenus bu6mmoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no teme «Cuna TpeHHS» brbmorexa [OK
https://m.edsoo.ru/ff0afa26
20 JlabopartopHas pabota "Onpenenenue bubmmoreka LIOK
KO3 PUIHEHTA TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
)1 Pemenune 3amau no teme "3axkoHsl HproTOHA. bu6mmoreka [JOK
Cwuna ynpyroctu. Cuna Tpenus” https://m.edsoo.ru/ff0afb8e
2 Cuta TSKECTH Y 3aKOH BCEMUPHOTO bubmuotexa [JOK
TATOTEHUS. Y CKOpEHHE CBOOOJHOIO NaJeHUs https://m.edsoo.ru/ff0af044
Ypoxk-koHpepenuus "J[BrkeHue Ten BOKPYT
23 rpaBUTalIMOHHOrO 1eHTpa (ConHeyHas
cuctema). ['amakTuku"
24 Pemenue 3amad mo Teme "Cuna TsKECTH U bu6mmoreka [JOK

3aKOH BCEMHPHOI'O TArOTeHUs"

https://m.edsoo.ru/ff0af5f8
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ITepBas kocmuueckas ckopocts. HeBecomocTs

bu6mmoreka [JOK

25 U MEeperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHanbHONW TOUKH.

26 Ab6comoTHO TBEpAOE Teno. PaBHoBecue bubmmorexa [IOK
TBEPAOrO TeJa € 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BparnieHusi. MoMeHT cuibl. LleHTp TsxecTn
PaBHOBECHE MaTepHUAILHON TOYKH.

7 AbcomoTHO TBEpAOE Teno. PaBHoBecue
TBEPIOTO TeJla C 3aKPEIIEHHON OChIO
BpauieHus. MoMeHT cuibl. LleHTp TsxecTn

)3 Pemenune 3amad mo TeMe "MOMEHT CHJIBIL. bubmoteka [JOK
Heutp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOI paboTe Mo Teme

29 "Mexanunueckoe ABUKeHue. Bzaumoneiictere bubmioreia LTOK

" https://m.edsoo.ru/ff0b0408
TeN
KonTtponsHas pabora o teme
30 "MeszI/meCIcfe nBuxeHue. Bzanmoneiicteue bromiorexa LIOK
Y https://m.edsoo.ru/ff0b06ec
TeN
Nmnynbce Tena. Umnynbe cuitel. 3akoH
31 copoHeHm[ I/IMHy.HBZa. VYupyroe u Heynpyroe Bubmiorexa LIOK
. https://m.edsoo.ru/ffOb07fa
B3aUMOJICH CTBHE

1 Pemienue 3aa4 o Teme "3aKOH COXpaHEHUS bubmoteka [JOK
uMImysbca" https://m.edsoo.ru/ff0b096¢c
VYpok-koHpepennus "PeakTuBHOE IBI)KEHHE B

33 IIPUPOAE U TEXHUKE"

34 MexaHnuueckas paboTa 1 MOITHOCTh bubmorexa [OK

https://m.edsoo.ru/ffOb0a84
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PaboTa cuJibl TSXKECTH, CHIIBI YIIPYTOCTH U

bu6mmoreka [JOK

35 CUJIbI TPEHUS https://m.edsoo.ru/ffOb0dbS
JlabopaTopHas pabora «Onpenenenue paboThI
36 CHJIBI TPEHHSI IIPU PABHOMEPHOM JIBHKECHUH
TeJa 0 FTOPU30HTAILHON MOBEPXHOCTH»
37 Cas3b 3Hepruu u padotel. [loTeHnmansHas
SHEPrus
18 Kunernueckas sneprus. Teopema o bubmmoreka [IOK
KUHETHYECKON SHEPTruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXPaHEHUs SHEPIrUU B MEXaHUKE
40 JlabGopaTopHas pabora «l3yueHue 3akoHa bubmuorexa [IOK
COXpaHEHUS SHEPTUM https://m.edsoo.ru/ffOb12fe
41 KomebaTenpsHoe IBHKCHUE U €TI0 bu6mmoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue Konedanus. BeiHyXIeHHbIE bubmorexa [IOK
konebanus. Pesonanc https://m.edsoo.ru/ff0b20{0
43 MaremaTu4ecKui U IPYKUHHBIN MassTHUKU
Vpok-uccrnenoBanue «3aBUCUMOCTH MEPUOIA
44 KOJIeOaHUH OT KECTKOCTH MPY>KUHBI U MACCHI br6amorexa [IOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaiienne sHepruu Npyu MEXaHUIECKUX
KOJIEOaHMSIX
JlabopartopHas pabora «OnpenueneHI/Ie BuGmiorexa LIOK
46 YacCTOTHI M ITEpUOo/Ia KoJieOaHUH IPYKUHHOTO

MasiTHUKa»

https://m.edsoo.ru/ffObl aec
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JlabopaTopnas pabora «IIpoBepka

47 O bubmotexa [JOK
HE3aBUCUMOCTH Iepuoja KouedaHu rpysa
P py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIEHHOI'0 K HUTH, OT MAaCChI I'Py3a»
Mexanuueckue BoJiHbI. CBOICTBA
bu6mmoreka [JOK
48 MexXaHu4ecKux BoiH. [IpononbHble n
https://m.edsoo.ru/ffOb2 1fe
MOTIEPEYHBIC BOJIHBI
49 Ypok-koHpepermuus "MexaHndecKre BOJTHBI B
tBEpAOM Tene. CellcMuueckre BOJIHbBI"
50 3ByK. PacnipocTpanenue u oTpaxeHue 3ByKa
51 VYpok-uccnenoBanue "Habmonenue
3aBHCUMOCTH BBICOTHI 3ByKa OT 4aCTOTHI"
57 I'poMKOCTB 3ByKa U BbICOTA TOHA.
AKyCTUYECKHI PE30HAHC
53 VYpok-kondepenius "YapTpa3ByK u bubmotexa [JOK
MH(Pa3BYyK B IPUPOJE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJIBHOH paboTe Mo TemMe
" bubmoteka IJOK
54 3aKoHbI COXpaHeHus. MexaHnueckue
" https://m.edsoo.ru/ff0b25f0
KOJICOAHWMSI U BOJTHBI
KonTponbsHas pabora 1o Teme "3aKoHbI
55 coxpaHeHusi. MexaHn4ecKue KoiaeOanus u
BOJIHBI"
56 DJIeKTPOMarHUTHOE MOJIE. bubmuorexa [JOK
DJIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpok-koHpepennus "Ilkana
bubmoteka [JOK
58 AJIEKTPOMArHUTHHIX BOJIH. Vcronp3oBanue

AJIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBs3U"

https://m.edsoo.ru/ff0b2fe6
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VYpok-uccinenosanue "M3yueHne CBONCTB

59 bu6mmoreka [JOK
AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO
P | https://m.edsoo.ru/ff0b2cbc
MOOMIIBHOTO TenedoHa
60 Pemenue 3ama4 Ha onpenesnieHue 4acToThl U
JUTHHBI DJICKTPOMAarHUTHON BOJHBI
61 DnekTpoMarHuTHas npupoja ceera. CKopocThb bubmuotexa [JOK
cBeTa. BoHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Ucrounuku ceeta. [IpssmonvHeiiHOe
bu6mmoreka [JOK
62 pacnpocTpaHeHue ceera. 3atMmeHust CoJiHIa U
https://m.edsoo.ru/ff0b3658
JIyHbl
3aKOH OTpa)KeHMs CBeTa. 3epkaiya. Pemenne
bubmioreka [IOK
63 3a/1a4 Ha IPUMEHEHHUE 3aKOHA OTPAXKECHUS
https://m.edsoo.ru/ff0b38c4
CBETa
64 [Ipenomnenue cBera. 3aKOH MPETOMIICHUS bubmmorexa [IOK
CBETa https://m.edsoo.ru/ffOb3aea
[TonHoe BHyTpEeHHEE OTpaKEHUE CBETA.
bu6mmoreka [JOK
65 Hcnonp30BaHne MOJIHOIO BHYTPEHHET O
https://m.edsoo.ru/ffOb3c5c
OTPaXXEHUS B ONTHYECKUX CBETOBOJIAX
JlaGopatopHas pabota "MccnenoBanue
66 3aBUCUMOCTH YIJIa [IPEJIOMJIIEHUS CBETOBOI'O
Jy4a OT yrJia IaJieHusl Ha IpaHule "BO3ayX-
crexsio""
Vpok-konpepennus "Mcnonb3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBSI3b"
bubmoteka [JOK
68 JIunzel. OnTHYecKas cuia JMH3bI H

https://m.edsoo.ru/ff0b3{2¢
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bu6mmoreka [JOK

69 [Toctpoenue n300pakeHUi B TMH3aX
https://m.edsoo.ru/ff0b444a
JlabopartopHas pabota "Onpenenenue
patopHai p P g Bu6morexa IJOK
70 (OKYCHOT'O PacCTOSIHUS U ONTHYECKOU CHJTBI
o " https://m.edsoo.ru/ff0b4206
coOuparomen TMH3bI
71 Ypok-koHpepernus "OnTHuecKue TMH30BbIE bubmuotexa [JOK
npubopsr” https://m.edsoo.ru/ff0cOa7e
bu6 OK
72 I'na3 kak onTuyeckas cucreMa. 3peHue mommorexa 11
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepennus "Jledextol 3penus. Kak
COXPaHUTH 3peHue"
Paznoxxenue 6enoro ceera B criekTp. ONbITHI
bu6mmoreka [JOK
74 Herotona. Ciio)keHHe CIeKTPAJIbHBIX [IBETOB.
https://m.edsoo.ru/ff0cO0f4c
Hucnepcus csera
JlaboparopHas padora "OmbITHI 11O
75 Pa3IoKEeHHUIO OEJIOro CBeTa B CIEKTP U bubmoteka IJOK
BOCIIPHUATHIO I[BETA IIPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUH Yepe3 IIBETOBbIE (QMIIBTPHI"
76 VYpok-npaktukym "BosiHOBBIE CBOWCTBA CBETA!
nucnepcusi, uutepdepenuus u audpaxmus”
77 Omnpitel Pe3epdopaa u minanerapHas MojeIb bubmuotexa [JOK
aToMma https://m.edsoo.ru/ffOc12a8
78 [Tocrynatel bopa. Monens atoma bopa
79 HcnyckaHue U IOTIIOIIEHUE CBETA aTOMOM. bubmuorexa LIOK
KBaHTel. JInHEHYaThIE CIEKTPBI https://m.edsoo.ru/ff0c144c
%0 VYpok-nipakTrikyMm "HabimoieHne criekTpoB bubmmorexa [IOK

ucnyckaHus"

https://m.edsoo.ru/ff0c1550
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bu6mmoreka [JOK

81 PagnoakTUBHOCTG U €€ BUIbI
https://m.edsoo.ru/ff0c1672

20 Crpoenue atomHoro sigpa. Hykionnas bubmotexa [JOK
MOJENb https://m.edsoo.ru/ffOc18ac

bubmmorexa [IOK

83 PannoaktuBHbIe peBpamieHus. M30Tomnsl httDSZ//m.edSOEru/ffOC 1ald

84 Pemenune 3amau no teme: "PaauoakTUBHEIE bu6mmoreka [JOK
npeBpameHus " https://m.edsoo.ru/ff0c1bda

85 [lepuon monypacnana

26 VYpok-koHpepenmus "Pagrnoak THBHBIE bubmuorexa [IOK
W3JIy4€HUS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

g7 SlnepHblie peakiuu. 3aKOHbI COXpaHEeHUS bubmotexa [JOK
3apsA10BOr0 U MacCCOBOT'O YMCEN https://m.edsoo.ru/ffOc1c58

28 DHeprus CBs3M aTOMHBIX siaep. CBsA3b Macchl bubmotexa [JOK
Y DHEPruu https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3anay no teme "Snepusie peakuun"

90 Peakuuu cuHTE3a U IeNEHUS SEp. bubmotexa [JOK
Hcrounnku sHeprun CosHIA U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenus "SAnepHas sHEpreTUKa.

91 JleiicTBUA paaOaKTUBHBIX U3JIy4EHUN HA
JKUBbIE OPraHU3MBbI"

[ToaroroBka K KOHTPOJIbHOI paboTe Mo Teme

9 "DJIeKTPOMArHuTHOE MOJIE. bubmmorexa [IOK
DJNIeKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "

93 KonrtponpHas pabota o reme

"DeKTpOMarHuTHOE MoJIe.
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DJIEKTpOMarHuTHbIE BOJHBI. KBaHTOBBIE
sIBJICHUS "

94 [ToBTOpenue, o6o6menne. JlabopaTopHbie | | bubmmorexa [IOK
paboTsl 1o Kypcey "B3aumoneiicteue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o06o6menue. Pemenne

95 ACUETHBIX U KaUECTBEHHBIX 3aJ1a4 110 TEME 1 bubmmorera TIOK
? " A https://m.edsoo.ru/ff0c2572

TerutoBble poLecchl
[ToBTOpeHue, obobmIeHNEe. Penienne
bu6mmoreka [JOK
96 pacUeTHBIX U KaYECTBEHHBIX 3aJ1a4 10 TEME 1
. https://m.edsoo.ru/ff0c2a22
"KIIJ] TenmoBbIX ABUTraTeich"
[ToBTOpenue, o6o0uieHue. Penenne
bubmioreka [IOK
97 pacyeTHbBIX U KaYE€CTBEHHBIX 3aJ1a4 110 TEME 1
https://m.edsoo.ru/ff0c2b30
"KIIJI snexkTpoycTaHOBOK"

08 [ToBTOpenue, o0oo6meHue. JJabopaTopHbie | | bubmoteka [JOK
paboTsl 1o Kypcy "CBeToBbIe sBICHUA" https://m.edsoo.ru/ff0c2¢52

99 [ToBTOpenue, o600uieHne. Paborta ¢ Tekctamu | bubmmorexa LIOK
110 TeMe "3aKOHBI COXPAHEHUs B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a

100 [ToBTOpenue, o6o6menue. PaboTa ¢ Tekctamu ! bubmmoreka LIOK
o teme "KosebaHnust 1 BOJTHBI" https://m.edsoo.ru/ff0c2e82

101 IToBTOpenue, o600uieHne. Pabora ¢ Tekcramu | bu6mmorexa IIOK
o teme "CBeToBbIe ABICHUS" https://m.edsoo.ru/ff0c3044

102 [ToBTOpenue, obob6meHune. Padbora ¢ Tekctamu |
no teMe "KBaHToBas u siaepHas Gpusuka"

OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJIBTATBI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOMN ITPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUSI

7 KIIACC

Kon
NMPoBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3yJ1bTAThl 0CBOCHHS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl 0CHOBHOI'0 00111ero 00pa3oBaHus

1.1

HCIOJIb30BATh U3YUCHHBIC ITOHATUA

1.2

pas3iinyaThb ABJCHHA IO OIMMCAHUIO UX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

1.3

pacno3HaBaTh NPOSABICHHE M3YYEHHBIX (QU3MUECKUX SBJICHUI B
OKpYXKaroIleM MHpE, B TOM 4ucie (pusndeckue siBIeHHs B IPUPOJE,
IIPU 3TOM NEPEBOIUTH MPAKTHUECKYIO 3a/1auy B YUEOHYIO, BbIIEIATh

CYILIECTBEHHBIE CBOICTBA (TPU3HAKH) (PU3NUYECKUX SBICHUN

1.4

ONUCHIBATh HM3YYEHHBIE CBOHCTBA Tell M (U3HYECKHUE SBIICHUS,
UCTOJNBb3Ysl (U3NYECKHE BEIUYMHBI, NpPU OMHCAHUH MPABUILHO
TPaKTOBaTh (U3WYECKUN CMBICI HCIOJIb3yeMbIX BEIMYUH, HUX
0003HAaUEHUsT U eAUHULBl (PU3UYECKHX BEIWYMH, HAXOAUTH
(bopMynBl, CBA3BIBAIONIME JAaHHYIO (PU3MUYECKYI0 BEIHYUHY C
JApPYTUMU BEJIUYUHAMU, CTPOUTH I'PaUKU U3y4EHHBIX 3aBUCUMOCTEN

(U3HYECKNX BEJIMYNH

1.5

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3NUYECKUE SIBICHUS U MPOLIECCHI,
UCHOJIb3Ysl W3Y4YEHHBIE 3aKOHBI, IPU HOTOM JaBaTh CIIOBECHYIO
GOpMyNIUpOBKY 3aKOHa M 3alMChlBaTh €ro MaTeMaTH4YecKOoe

BBIPAKCHUEC

1.6

OOBSICHATH (PU3UUECKUE SBIICHUS, MTPOLIECCHI U CBOWMCTBA TEJ, B TOM
9uclieé W B KOHTEKCTE CHUTyallMid NPaKTUKO-OpUEHTHPOBAHHOTO
XapakTepa: BBISABIATh MPUYMHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH
oO0bsicHeHne u3 1 — 2 JOrMYecKuxX ImaroB ¢ omopoil Ha 1 — 2
M3YYCHHBIX CBOMCTBAa (PU3MYECKUX SIBICHUH, (U3MUECKHX 3aKOHA

HJIKM 3aKOHOMCPHOCTH
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pemaTh pacyéTHble 3a1aud B 1 — 2 NEiCTBUS, UCIIOJIb3YS 3aKOHBI U
dbopMysbl, CBs3BIBatONIME (PU3MYECKHE BEIMYMHBL: HAa OCHOBE
aHajau3a yCIOBHsA  3aJayd  3allMChIBaTh  KPAaTKOE  YCIIOBHE,
1.7 MOJICTABIATh (U3UYECKHE BEIUYUHBI B (POPMYIBI U TPOBOAUTH
pacuérbl, HaXOAWUTh CIPaBOYHBIC JaHHbIE, HEOOXOIUMBIEC A
peumieHuss  3a4ay, OLEHUBATH  PEATMCTUYHOCTh  MOJYYEHHOMU

(U3HYECKO BEIMYNHBI

pacro3HaBaTh MPOOIEMBI, KOTOPhIE MOXKHO PEIINTh MPU ITOMOIIN
(U3NYECKUX METONOB, B ONHCAHWUU WCCIICAOBAHMS BBIACIATH
1.8 npoBepsieMoe  MpeArnojoXkeHue  (TUIoTe3y),  pa3iauyaTbh U
HMHTEPIPETUPOBATh MOJNYYEHHBIH pPe3yJbTaT, HAXOAUTH OIIMOKH B

X0 € OIIbITa, A€JaTb BBIBOJLI 110 €TI0 PE3yJibTaTaM

MPOBOJAUTH OMBITHl MO HAOMIOAEHUIO (PU3MUECKUX SIBJICHUN WM
L9 ¢busznyeckux  CBOMCTB  Tem:  (GOpMyIUpOBaTH  IpPOBEpsiEMbIe
NPEANONOKEHUsI, COOMpaTh YCTAaHOBKY U3  MPEIJI0KEHHOTO

000py10BaHUSl, 3alIMChIBATh XO/1 OMbITA U (JOPMYJIUPOBATH BHIBO/IbI

BBINOJIHATH MPSMbIC U3MEPEHHS C MCIIOJIb30BAHUEM aHAJIOTOBBIX U
1.10 U(POBBIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUS MPUOOPOB C YUETOM

3aJJaHHOW aOCOIOTHOM MOrPEUTHOCTH U3MEPEHUN

MPOBOJIUTh  HCCIICOBAHUE 3aBUCUMOCTH OJHOH  (PpU3MUYECKOU
BEJIMYUHBI OT JPYrod C UCIOJIb30BAaHHUEM IMPSIMBIX H3MEpEHHIA,
y4acTBOBaTh B IJIAHMPOBAHUHM y4eOHOrO HCCIENOBaHUS, cOOMpaTh
1.11 YCTAaHOBKY U BBIINOJIHATb WM3MEpPEHMs, CcJelys IpeaIoKEeHHOMY
IU1aHy, (UKCUpOBAaTh pe3yJbTaTbl IOJYYEHHOW 3aBUCUMOCTHU
(¢u3NYEeCKNX BEIMYMH B BUJIE€ NIPEUIOKEHHBIX TAOJIUI U TpauKOB,

ACIAaTh BBIBOABI ITO pE3YyJIbTaTaM UCCICAOBAHUS

IIPOBO/IUTh KOCBEHHBIE U3MEPEHUS (PU3UUYECKUX BEJIUYUH, CIEIYS
12 NPEUIOKEHHOW ~ HMHCTPYKLUMHU: IPU  BBIIOJIHEHUM HM3MEpPEHUU

CO6I/IpaTI) OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYHCJIAATH 3HAYCHUC

HCKOMOMU BEJIMYNHEBI

13 coOyro/laTh IpaBWiIa TEXHUKM Oe3omacHOCTM mpu pabore ¢
1a00paTOpHBIM 000PYJOBAHUEM

YKa3bplBaTb MPUHIUIIBI I[CﬁCTBHS[ HpI/I60pOB N TEXHHUYCCKUX

1.14 YCTPOMCTB, XapaKTEpPU30BaTh MPUHLUIIBI JEUCTBUS H3YYEHHBIX

HpI/I60p0B U TEXHHUYCCKHX YCTpOP'ICTB C IMOMOIIbKO HMX OIIMCaHHA,
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UCIOJBb3ysl 3HAHUSA O CBOWMCTBAX (U3MUYECKUX SBJICHUH U

HeoOXoauMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPH OCTH

1.15

MPUBOAUTH TMPUMEpPbl (HaXOAUTh HWH(GOPMAIMIO O IpUMEpax)
MPAKTUYECKOI'O HUCITOJIb30BaHUA (I)I/ISI/IT-IGCKI/IX 3HAHUHN B
MOBCETHEBHOM JKM3HM i oOecreyeHuss O€30MacHOCTH IpU
oOpameHn ¢ TpuOOpaMM W TEXHUYECKUMU YCTPOWCTBaMH,
COXpaHEHHUS 3JI0pOBbsI M COOJIONEHHS HOPM SKOJOTMYECKOTO

MOBEJICHMS B OKPYKaIOUIEH cpene

1.16

OCYIIECTBIATh OTOOpP MCTOYHUKOB MH(OpManuu B ceTu MIHTepHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIUXCS 3HAHWM M IIYTEM CPAaBHEHMS PA3JINYHBIX UCTOYHHKOB
BBIIENATh MH(OpMALIMIO, KOTOpas ABJAETCA MPOTUBOPEUMBOM HIIU

MOJKET OBITE H CA0CTOBCPH ot

1.17

HCII0JIB30BaTh npu BBIITOJIHEHUHU y4eOHbIX 3alaHuI
HAy4YHOINOMYJISPHYIO  JIUTEpaTypy (U3NYECKOro  COjAepIKaHMUs,
CIpaBOYHBIE MaTepualibl, pecypchl cetu MHTepHer, BiaaeTh
npuéMamu KOH CITEKTH POBAHUS TEKCTa, npeodpazoBaHus

WH(pOpMaIUU U3 OTHOW 3HAKOBOKH CHCTEMBI B JIPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKHE MIChbMEHHBIC U YCTHBIE COOOIICHUS
HA OCHOBe 2 — 3 HCTOYHMKOB HH(pOpMAIHH (PHUIUIECKOTO
COJICpXKaHUs, B TOM YHCJIe TyOJMYHO JIesiaTh KpaTKUEe COOOIICHUS O
pe3ysibTaTaXx MPOEKTOB HJIM y4EOHBIX MCCICIOBAHUU, MPH ITOM
IPaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIA ammapar Kypca

(U3MKH, CONPOBOXKAATH BBICTYIIJICHHE IPE3CHTALIMEN

1.19

MpPU  BBINIOJHEHWH  YYEOHBIX TPOCKTOB M  HMCCIIEJOBaHUM
pacnpenensiTh O00sS3aHHOCTM B Tpymnmne B  COOTBETCTBHUU C
MMOCTAaBJICHHBIMA 3aJlayaMH, CJIEAUTH 3a BBIIOJHCHUEM INIaHA
JNEUCTBUM, aJeKBaTHO OILIEHMBAaTL COOCTBEHHBIM BKJIaJ B
NIesITEITbHOCTD TPYIIIbI, BBICTPANBAThH KOMMYHUKATUBHOE

B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLUX

8 KUIIACC
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Kon
IIpoBepsiemMble MpeAMeTHbIE Pe3yJbTaThl 0CBOCHUSI OCHOBHOM
NMPoBePsieMOro

00pa3oBaTe/IbHOI MPOrpaMMbl 0CHOBHOT'0 00111ero 00pa3oBaHusi
pe3yJabTara

1.1 HUCIIOJIb30BATh HOHSITUSL

10 pa3jn4daTh SABJICHUA IO OMHMCAHHIO MX XAapPaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (1)I/ISI/I‘ICCKOG SIBJICHUC

pacCno3HaBaTh IIPOABJIICHUC H3YYCHHBIX (bI/I3I/I‘-IeCKI/IX SIBICHUH B
13 OKpYyXKaromem MUpe, B TOM 4UCIIC (bHBquCKI/Ie SIBJICHUS B IIPUPOEC,

IIpH 5TOM IIEPEBOAUTD MMPAKTUYCCKYIO 3a1a4y B yqe6Hy}0, BBIACIIATH

CYILECTBEHHBIE CBOICTBA (TPU3HAKH) (PU3NYECKUX SBICHUN

ONKMCHIBATh H3yYEHHBIE CBONCTBA Tel W (U3MYCCKHE SIBJICHUS,
UCIONBb3ysl (DU3UYECKHUE BEIMYMHBI, NMPH OMHUCAHWU TPABHILHO
TPaKTOBaTh  (DU3MYECKU  CMBICT  HMCIOJB3YEMBIX  BEJIMYMH,
14 0o0O3HAUEHUs MW €IUHMIBI (U3HUYECKUX BEIWYUH, HAXOAUTH
(GOpMyJIBI, CBSI3BIBAIOIIME JaHHYIO (DU3UYECKYI0 BEJIUYHMHY C
JIPYTHMH BEJIMYUHAMH, CTPOUTH Ipa)MKH U3y4ECHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEJIMYUH

XapaKTepru30BaTh CBOMCTBA Tell, (PU3MUECKHUE SIBICHHS M MPOIIECCHI,
s UCIOJIb3Ysl W3Y4YEHHBbIE 3aKOHBI, MpPU 3TOM J1aBaThb CIOBECHYIO
GOpMYITHUPOBKY 3aKOHa U 3alUCBIBATh €0 MaTeMaTHYeCKOe

BBIPAJKEHUE

OOBSICHITh (PU3NIECKUE TTPOIIECCHI U CBOMCTBA TEIl, B TOM YHCIIE U B
KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
1.6 BBISIBIISITh IPUYMHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUTH O0BSICHEHUE U3
1 — 2 noruyeckux maroB ¢ MOMONIbI0 1 — 2 MU3y4EHHBIX CBOWMCTBA

q)HSI/I‘IeCKI/IX HBHCHHﬁ, (1)I/I3I/I‘{6CKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTH

pemaTh pacyéTHbIe 3a/1aud B 2 — 3 JNEHCTBUS, UCIIOJIb3YS 3aKOHBI U
dopmynbl, cBs3bIBatonMe (U3NYECKUE BEIMYMHBI: Ha OCHOBE
aHaJM3a yCJOBMS 3aJaud 3allMChIBAaTh KPAaTKOE YCJIOBUE, BBISBIATH
1.7 HEIOCTAaTOK JAHHBIX MJISl PEIIeHUs 3aJadyd, BHIOMPATh 3aKOHBI U
(bopmyibl, HEOOXOAUMBIE JUIsl €€ pEelIeHUs, MPOBOJUTh Pacu€Thl U
CpaBHUBATh TIOJYYEHHOE 3HAueHHE (U3NYECKOW BEIMYHUHBI C

HU3BC€CTHBIMHU JaHHBIMH

g pacrio3HaBaTh MpoOJIeMbl, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIH
1.

(I)I/ISI/I‘IGCKI/IX MCTOAOB, HCIIOJNB3YysSA OIMUMCAHHUC HCCICAOBAaHUAA,
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BBIACJEATH MPOBEPACMOC IMPCANIOJIOKECHUC, OUCHUBATh NPABUJIBHOCTD

nopsaaka nMpoBE€ACHUA UCCIICA0BaHMsA, 1€J1aTh BbIBOABI

1.9

MPOBOAUTH OMBITHl MO HAOMIONEHUIO0 (DU3MUYECKUX SBJICHUN WU
(¢u3nYecKuX  CBOWCTB  TelX:  (OPMYJIMpPOBATH  IMPOBEPSEMbIC
MPEIIONIOKEHUS, COOMpaTh YCTAaHOBKY U3  MPEMIOKEHHOTO

000py10BaHMs, OMMCBIBATH X0 ONbITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIMOJHATh TPSAMBIE HW3MEPEHUS] C HCIOJb30BAHHEM aHAJIOTOBBIX
npuOOpOB W JaTYUKOB (DUBUYECKUX BEJIWYMH, CpPaBHUBATH
pe3ynbTaThl HU3MEPEHHH C y4ETOM 3aJlaHHOHW  a0COJIFOTHOU

MOrPEIHOCTH

1.11

MPOBOAUTH HUCCIIEJOBAHHE 3aBUCUMOCTH OJHOW  (HU3UUYECKOU
BEJIMYMHBI OT JPYroMl C HCIOJIB30BAHUEM NPSIMBIX H3MEPEHMI:
IUIAaHUPOBATh MCCIIEOBAaHUE, COOMpaTh YCTAaHOBKY U BBINOJIHATH
U3MEpEHHUs, Cleqys MpeNIoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH B BUJE TaOIUI U TpaduKoB,

ACJIaTb BBIBOJBI I10 pE3YyJIbTaTaM UCCICAOBAHHA

1.12

IPOBOJUTh  KOCBEHHbIE M3MEpEHUs  (U3NYECKUX  BEJIMYMH:
IUIAHUPOBATh ~ H3MEpPEHMs,  COOMpaTh  HKCHEPUMEHTAIBbHYIO
YCTaHOBKY, CJELysl HPEMIOKECHHOM HWHCTPYKLHMHM, W BBIYUCIATH

3HaA4YCHHUEC BCIIMYHUHBI

1.13

coOJIIo/IaTh IpaBUJIa TEXHUKUM Oe3omacHOCTM Hpu pabore cC

1a00pPaTOpHBIM 000PYJOBAHUEM

1.14

XapaKTepU30BaTh MPUHLIMIBI JEHCTBUS H3y4EHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOH HA UX OIHUCAHUS, HCIOIb3Ys
3HaHHUS O CBOMCTBaX (M3MYECKUX SBJICHUM M HEO0OXOIUMBbIE

¢u3nyecKre 3aKOHOM EpHOCTU

1.15

pacCno3HaBaTh IMPOCTHIC TCXHUYCCKUC YCTpOﬁCTBa N U3MCPUTCIIbHBIC
HpI/I60pBI MO CXE€MaM U CXCMAaTUIHBIM PUCYHKaM, COCTABJIATh CXCMbI
QJICKTPUUICCKUX ueneﬁ C IMOCJCAOBATCIbHBIM W IMapaJlICJIbHBIM
COCAUHCHHUCM 3JICMCHTOB, pasjiMdasd YCIOBHBLIC 0003HaUEHUS

QJIEMCHTOB 3JICKTPUYCCKU X I.IGHCfI

1.16

MPUBOAUTH MPHUMEPHl (HAXOAUTh MHQOpPMAIMI0 O MpHUMEpax)
IPAaKTUYECKOr0  MCHOJIb30BaHMS  (U3MYECKUX  3HAHUH B
MOBCEAHEBHOM KM3HM Jisi  oOecredyeHust 0O€30HacHOCTH IIPU

oOpalieHu C TNpuOOpaMH M TEXHUYECKUMHU yCTPOMCTBAMH,
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COXpaHCHHA 3O0POBbSI U CO6J'IIOI[€HI/I$I HOpM 3KOJIOTHYE€CKOro

MOBEJICHUS B OKpPYKalolIei cpene

1.17

OCYUIECTBIIATh MOUCK WHMOpMAIMu (PU3NYECKOro COJICpPKAHHUS B
cetr lHTepHET, HA OCHOBE UMEIONIMXCS 3HAHUW U ITyTEM CPaBHCHUS
JIOTIOJTHUTENIBHBIX HCTOYHUKOB BBIIEISITh MHOOPMAIUIO, KOTOpPAs

SBJIIETCS MPOTUBOPEUNBOI MJIM MOXKET OBITH HEIOCTOBEPHON

1.18

UCTOJBb30BaTh MpPHU BBINOJIHEHWH YYE€OHBIX 3aJaHUN HaAy4yHO-
MOMYJISIPHYIO JIUTEpaTypy (pru3HuecKkoro coiepxaHusi, ClipaBOYHBIE
Marepuaibl, pecypcbl ceth VIHTepHer; Biaaerb INpuEMaMu
KOHCHEKTHPOBAHMS TEKCTA, IPeoOdpa3oBaHus HHGOPMALIHH U3 OJTHOU

3HAKOBOW CHCTEMBI B JPYTYIO

1.19

co3laBaTh COOCTBEHHBIE IHCHMEHHbIE M  KpaTKHE YCTHbBIE
coobmienus, 0600mas MHGOPMALNIO U3 HECKOJbKUX HCTOYHHKOB
(U3HUECKOro COJAEp)KaHMsl, B TOM YHWCIE MyOJMYHO MPEACTABIISTH
pe3yJIbTaThl IPOEKTHOM UJIN UCCIEA0BATEIbCKON NEATEIbHOCTH, TPU
3TOM TPaMOTHO MCIOJb30BaTh W3YYEHHBIN MOHSATUWHBIN anmnapat

Kypca (hU3UKH, COMPOBOXKIATh BHICTYILICHUE MPE3CHTAIHEH

1.20

MIPU BBITIOJIHEHUHU YYEOHBIX MIPOEKTOB U MUCCIEIOBAHUI (PHU3NIECKIX
MPOIECCOB PACIPENETATh 00sI3aHHOCTH B I'PYIIIE B COOTBETCTBUU C
IOCTaBJIICHHBIMM 3aJa4aMM, CJIEIUTh 3a BBINOJHEHUEM IIJIaHA
JNEUCTBUH U KOPPEKTUpPOBATh €ro, aJeKBaTHO  OI[CHUBATH
COOCTBEHHBIN BKJaJ B JIEATEIHOCTh TPYIIbI, BBICTPANBATH
KOMMYHUKATUBHOE  B3aUMOJECHCTBUE, IPOSBIIASI  I'OTOBHOCTH

paspemniaTb KOH(IUKTHI

9 KIIACC

Kon
NpoBePsIEMOro
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

1.1

HCIIOJIb30BAaTh U3YUCHHLIC ITOHATUA

1.2

pa3iin4yaTthb ABJCHHA IO OIMMCAHUIO MX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAaHHOC (I)I/ISI/I‘-IGCKOQ SABJICHUC
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1.3

pacrio3HaBaTh NPOSBICHUE H3YYEHHBIX (U3NYECKUX SBJIECHUI B
OKpY’KaloIllleM MUpE, B TOM 4Kciie (pu3nuecKre sIBJICHUS B IPUPOJIE,
IIPU 3TOM NE€PEBOJUTH IPAKTUUECKYIO 33/1a4y B yUeOHYIO, BBIACIATD

CYILECTBCHHBIC CBOIMCTBA (ITPU3HAKK) (PU3NYECKUX SBICHUI

1.4

OINMCHIBaTh H3y4YCHHbIE CBOMCTBA Tel W (U3MYECKUE SBIICHUS,
UCTONBb3Ysl (U3NYECKHE BEIUYMHBI, IpPU OMHCAHUH TMPABUIBHO
TPAaKTOBaTh  (U3MUECKUH  CMBICT  HCIOJNB3YEMBIX  BEJIWYHH,
00O3HAauEHUs M €AMHMULBI (PU3MYECKUX BEJIWYMH, HAXOIUTH
(bopMynbl, CBA3BIBAIONIME JAaHHYIO (PU3MUYECKYI0 BEIHYUHY C
JIPYyTUMU BEJIMYMHAMU, CTPOUTH IpaUKU U3y4EHHBIX 3aBUCUMOCTEN

q)HSI/I‘IeCKI/IX BCIIMYNH

1.5

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOLIECCHI,
UCIOJIb3Ys. M3Y4YEHHBbIE 3aKOHBI, IPU 3TOM JaBaThb CIOBECHYIO
GOopMyNIUpOBKY 3aKOHa M 3alMChlBaTh €ro MaTeMaTH4YeCKOe

BBIpAXKCHUE

1.6

00BACHATH (PU3UUECKUE MTPOLIECCHl U CBOWCTBA TEM, B TOM YHCIIE U B
KOHTEKCTE CHUTyallull IPaKTHUKO-OPHUEHTHPOBAHHOIO XapaKTepa:
BBISIBIISITH TIPUYUHHO-CJIEZICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3
2 — 3 JIOrMYeCKHX IIaroB ¢ MOMOIIBIO 2 — 3 M3yYEHHBIX CBOMCTBA

¢bu3nyeckux sBJIEHUN, PU3NUECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH

1.7

pemaTe pacyéTHbIC 3a/1aydl (Omuparoliuecs Ha cuctemy u3z 2 — 3
ypaBHEHHUI), HCIONb3ysl 3aKOHBI U (OPMYJbI, CBSI3bIBAIOLINE
¢u3nuecKkue BEIMUYMHBI: Ha OCHOBE aHajiM3a YCJOBUS 3a/adyd
3allUChIBaTh KPaTKO€ YCJIOBME, BBIABJIATH HEIOCTAOIME HIHU
130BITOYHbIE JaHHbIE, BBIOMPATh 3aKOHBI U (DOPMYJIbI, HEOOXOIUMBIE
JUI pelleHus], MPOBOJUTh PAacdyEThl U OLEHUBATh PEAJTUCTUYHOCTH

IMMOJYYCHHOI'O 3HAYCHH A Q)HSHHCCKOﬁ BCIIMYHHBI

1.8

pacrio3HaBaTh IMPOOJEMbI, KOTOPbIE MOYKHO PEIIUTh IpPU ITOMOIIU
(bU3NUECKUX METO/I0B, UCIIOJIb3YS ONMCAHUE UCCIIEIOBAHNUS, BBIIEIATh
MPOBEPSEMOE MPEAIIONIOKEHUE, OLCHUBATh IPABUIILHOCTH IOPSIKA
IPOBEACHNUS MCCIICAOBAHUsA, JEJaTh BbIBOABL, HHTEPIPETUPOBATH

pe3ynbTaThl HAOJIIOIEHHUIA 1 OIBITOB

1.9

MPOBOJIUTL OMBITHI IO HAOJIOJCHUIO (U3MUYCCKHX SIBJICHUHM HWIIN

(U3MUECKUX CBOMCTB TEN: CAMOCTOATEIBHO COOMpATh YCTAHOBKY 3
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n30BITOYHOr0 Habopa 00OpPyIOBaHUs, OMUCHIBATh XOJI OINbITA U €ro

pe3yJibTaThl, (POPMYIUPOBATH BHIBOIbI

1.10

MPOBOJIUTh TPH HEOOXOIUMOCTH CEPUI0 TIPSAMBIX H3MEPCHUH,
oTmpezensisi CpeAHee 3HaueHHWe M3MepseMor BeanduHbl ((pokycHoe
paccTostHue coOuparomiel JTUH3bI), 000OCHOBBIBATh BHIOOP Crocoba

n3MepeHus (M3MEpPUTEILHOTO MPUOopa)

MPOBOJUTH HCCIIEIOBaHNE 3aBUCUMOCTEN (U3NYECKUX BEIUYUH C
HCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUN: MIJIAHUPOBATh MCCIIEI0OBAHUE,
CaMOCTOSITENTbHO CcOOMpaTh YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTAThI
MIOJy4Y€HHOW 3aBMCHMOCTH (PU3MYECKUX BEJIMYMH B BUJE TaOiuuu

rpauKoB, eaaTh BHIBOABI 10 PE3yJIbTaTaM UCCIEIOBAHUS

1.12

MPOBOAUTH  KOCBEHHbIE HM3MEpeHUs  (U3NYECKUX  BEJIMYMH:
IUIAaHUPOBAaTh ~ M3MEpPEHMs,  CcoOMpaTh  HKCHEPUMEHTAIbHYIO
YCTAHOBKY M BBINOJHATh M3MEPEHUs, CIEAys MPEAI0KEHHON
WHCTPYKLUM, BBIYUCIATH 3HAYEHHUE BEJIMYMHBI M aHAIM3UPOBATH
IOJIyYEHHbIE pE3YJbTaThl € YYETOM 3aJaHHOM MOTPELIHOCTH

U3MEPEHU N

1.13

cOOJIOaTh IMpaBWJIa TEXHUKH OE30MaCHOCTH TMpU paboTe ¢

n1abopaTopHBIM 000PYIOBAHHEM

1.14

pa3nuyaTh OCHOBHBIEC MPU3HAKU U3YUEHHBIX (PU3UUYECKHX MOJENeil:
MaTepuanbHas TOuYKa, aOCOMIOTHO TBEPAOE TEJIO, TOYEUHBIN
HUCTOYHHK CBETA, Jy4, TOHKAas JMH3a, IUIAHETapHas MOJEIb aTOMa,

HYKJIOHHasg MOJCJIb aTOMHOTI' O A1pa

1.15

XapaKTepu30BaTh MPUHLUMIBI ACHCTBUS H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OINHUCAHHUS, HCIIOJIb3Ys
3HaHHUS O CBOMCTBaX (M3WYECKUX SBJICHUM M HEOOXOIUMBbIE

(bPISI/I‘IeCKI/IC 3aKOHOMCPHOCTH

1.16

HCIOJIB30BaTh CXEMbl M CXEMATHYHBIE PHCYHKM HW3Y4EHHBIX
TEXHUYECKUX  YCTPOMCTB,  HM3MEPHUTENbHBIX  HPUOOPOB U
TEXHOJIOTMYECKUX MPOIECCOB P PEHICHUH Y4eOHO-TIPAKTUYECKUX
3a]1a4, ONTUYE€CKNUE CXEMBI JJIsl IOCTPOEHUS N300 payKEHH B IIJIOCKOM

3epKkajie U coOuparolen JMH3e

1.17

NPUBOIUTH MpPUMEpHl (HAXOAWTH HH(QOPMAIMIO O MpUMepax)
NPAaKTUYECKOTO  WCHOJIb30BaHMS  (U3MYECKUX  3HAHUH B

MOBCEHEBHOM JKM3HM sl oOecriedyeHus O€30MacHOCTH TIpHU
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oOpamenn ¢ nTpuOOpaMH W TEXHUYECKUMU YCTPOWCTBaMH,
COXpaHEHHUS 3/J0pOBbs U COOJIIOJIEHUS HOPM HKOJOIMYECKOro

MOBEJICHUS B OKpY>KalolIei cpene

1.18

OCYIIECTBIIATh MOUCK WH(OpMAIUu (PU3NYECKOr0 COJIEpP)KaHUS B
cetn VIHTEpHET, CaMOCTOATENHLHO (POPMYIMPYST TOMCKOBBIN 3aIpoc,
HAaXOAWTh TIYTH ONpEAETEHUS JTOCTOBEPHOCTH MOJYYEHHOMH
nH(pOpMaIUK HAa OCHOBE MMEIOIIMXCS 3HAHUM M JOMOJHUTEIHHBIX

HCTOYHUKOB

1.19

UCTONBb30BaTh MpPHU BBINOJIHEHWH Y4E€OHBIX 3aJaHUil Hay4dHO-
HOMYJISIPHYIO JIMTEpaTypy (PU3MUECKOro coAepXaHusl, ClpaBOYHBIE
MaTepuaisl, pecypcbl cetn HTEepHeT; Buaaers InpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, IPpeo0pa3oBaHus HHPOPMALIMK U3 OAHON

3HAKOBOI CHCTEMBI B IPYTYIO

1.20

co3/aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE HH(OpMalMK U3 HECKOJHKUX HCTOUYHHUKOB (HU3HUUECKOTO
coiepXKaHusl, MyOJIUYHO MPEACTABISATh PE3YIbTAThl MPOSKTHOW WIIH
UCCJEIOBATENbCKOW  AEATEIbHOCTH, HpPU  ATOM  I'PaMOTHO
WCIIOJb30BaTh M3YYEHHBIM IOHATHMHBIA anmapaT H3y4aemMoro
pasnena (GU3MKH W CONMPOBOXKIATH BBICTYIUJICHHUE MPE3CHTAIUEH C

y4€TOM 0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB

1.21

IIPU BBITIOJIHEHUU YYEOHBIX MIPOEKTOB M UCCIEIOBaHUHN (PU3NIECKIX
IIPOLIECCOB PaCHpeneNsTh 00A3aHHOCTH B IPYIIE B COOTBETCTBHH C
IIOCTABJIEHHBIMU 3a/ladyaMy, CJIECJUTh 3a BBIIOJHEHUEM IUIaHA
JNEMCTBUH U KOPPEKTHUPOBATH  €ro, AaJCKBATHO  OLICHUBATH
COOCTBEHHBII BKJaJ B JEATEJIBHOCTb TI'PYNIbl, BBICTPAUBAThH
KOMMYHUKATUBHOE  B3aMMOJEHCTBHE, MpOSBIAA  TI'OTOBHOCTH

pas3pemaTh KOHQIUKTHI
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ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC

Kon
pa3geia

Kon
JIEMCHTA

IIpoBepsiemMble 3JIEMEHTHI CO/IEPKAHUSA

®U3UKA U EE POJIb B ITIO3HAHMM OKPYKAIOLIETO MUPA

1.1

®duzuka — HayKa O Ipupoznae. SBnenus Ipupoabl.
duznuueckre SBICHUS: MCXaHUYCCKUEC, TCIIJIOBBIC,

QJICKTPUYICCKHUEC, MAIHUTHBLIC, CBETOBBLIC, 3BYKOBLIC

1.2

Ousnueckne BeNUYUHBL V3MepeHune (U3NYECKUX
BenmuuuH. Ousnyeckue mnpubopsl. IlorpemHocts

u3MepeHui. MexayHapoaHas CHCTeMa SIUHHIIL

1.3

EcrecTBeHHOHAay4YHBIN METO MTO3HAHUS: HAOIIOJEHUE,
IMOCTAHOBKA HAYYHOI'0 BOMPOCA, BHIIBMYKEHUE THUIIOTES,
SKCIIEPUMEHT 1O TMPOBEPKE THUIOTE3, OOBSICHEHUE

HAOJFOIaEMOT O IBJICHUS

1.4

Onucanne GU3NIECKUX SBICHUHN C TOMOIIBIO MOIeNei

1.5

[IpakTueckue paboTHI:

###Par###13mepenne paccTOSHUM.
###Par##H13mepenne 00bEMa JKUIKOCTH U TBEPIOTO
Tena.

###Par####Onpenenenre pa3MepoB MaJIbIX TeJ.
###Par####I3mepeHre TeMnepatypbl MpUd TOMOIIU

KUJKOCTHOIO TEPMOMETPA U JATYUKA TEMIIEPATYPbI

ITEPBOHAYAJIBHBIE CBEJJEHW A O CTPOEHUU BEIIECTBA

2.1

###Par###CTpoeHue BelIECTBA: aTOMBI U MOJIEKYJIBI,
ux pasMmepbl. ONBITBHI, T0Ka3bIBAIOIIME JIUCKPETHOE

CTPOCHHUC BCHICCTBA

22

###Par### ] Brokenne  yactun  BemectBa.  CBs3b
CKOPOCTM  JBIJKEHMSI 4YacTHI[ C TeMIepaTypo.

BpoyHoBckoe aBuxenue, mud dysus
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23

B3aI/IMO)IeI7ICTBI/IC YacTul BEIICCTBA: IIPUTAKCHUEC U

OTTAaJIKUBaAHUEC

2.4

###Par### ArperaTupie COCTOSIHUA BEIIECTBA:
CTpOEHHE rasos, JKUIKOCTEN u TBEPIBIX
(KpUCTaMIMYEeCKUX)  Tel.  B3auMOCBI3b  MEXIY
CBOMCTBAMH  BEIIECTB B  pPa3HbIX  arperaTHbIX

COCTOSHUAX U UX ATOMHO-MOJICKYJISIPHBIM CTPOCHUCM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIbI

2.6

[IpakTueckue paboTHI:

###Par###Onenka TuaMeTpa aToMa METOZOM PSIIOB (C
UCI0JIb30BaHUEM (oTorpaduii).

###Par###OneITel 110 HAOJMIONEHHUI0  TEIUIOBOrO
pacIMpeHus ra3os.

###Par##H#OnbITel 10 OOHAPYXKEHUIO JEHCTBUS CHII

MOJIEKYJIIPHOTO MPUTSHKEHUS

JIBIDKEHUE 1 B3AUMOJIEV CTBUE TEJI

31 MexaHnnueckoe IBHKEHHUE. PaBHomepHOE "
' HEPaBHOMEPHOE JIBUKECHUE
###Par####Ckopocts.  CpemHsis  CKOPOCTh  IpH
32 HEPABHOMEPHOM JBHKE€HUU. Pacdér myTw M BpeMmeHHU
JIBKEHUS
SIBnenue mHepuuu. 3aKoH MHepuuu. B3aumonelicteue
33 T KaK IPUYMHA U3MEHEHHUS CKOPOCTH JBUKECHUSI TEIL.
Macca kak Mepa HHEpTHOCTH TeJla
34 ###Par#H# lnotHocte BemecTBa. CBsA3b TIOTHOCTU C
' KOJINYECTBOM MOJIEKYJI B €JUHUIIE 00bEMA BEleCTBa
3.5 Cuna Kak XapakTepHuCTHKa B3aUMOJEHCTBUS Tell
16 Cwna ynpyroctd u 3akoH ['yka. VM3amepeHue cuibl ¢
' MIOMOIIIbIO TUHAMOMETpa
37 ###Par#H#SIBnenne Tarorenus u cuia Tsbkectu. Cuma
' TSDKECTH Ha Ipyrux mianerax. Bec rena. Heecomocts
38 Cuna tpenusi. TpeHue CKOJIbXKEHUS U TPEHUE MOKOS.

TpeHue B Ipupoe U TEXHUKE
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39

###Par###Cnoxenue Ccuj, HAIPABJICHHBIX MO OIHOMN

npsMoil. PaBHOAEHCTBYOIIAs CUIT

3.10

[IpakTrdeckue paOoTHI:

OmnpezerneHne CKOPOCTH PABHOMEPHOTO  JBHUKCHHUS
(mapuka B OKHJIKOCTH, MOJEIH 3JICKTPUICCKOrO
aBToMoOMIIsT M Tak pganee). OmpeneneHue CpenHen
CKOPOCTH CKOJIbKEHHS OpycKka WJIM IapuKa Io
HAKJIOHHOW TUIOCKOCTH. OrmpeneneHne IIOTHOCTH
TBEépmoro  Tema.  OWBITBL,  JIEMOHCTPUPYIOIIHE
3aBUCUMOCTb pacTsikeHHs (nedopManun) npyxuHbl OT
OpUIoKeHHOW cuibl. ONBITEI, JIEMOHCTPHPYIOIIHE
3aBUCHUMOCTb CHUJIbI TPEHHUS CKOJIbKEHUS OT Beca Tela U

XapakTepa CONPHKACAOIUXCSA ITOBEPXHOCTEH

3.11

®duznyecKkue sBJICHUS B IPUPOJIE: IPUMEPBI ABMKEHUS C
Pa3IMYHBIMU CKOPOCTSIMH B KUBOW U HEXXUBOM IIPUPOJIE,

I[@ﬁCTBHG CHUJIbI TPCHUA B IIPUPOAC U TCXHUKE

3.12

TexHuueckue ycTpoicTBa: AUHAMOMETP, MOIIUITHUKHA

JIABJIEHME TBEPJBIX TEJI, )KUKOCTEI 1 TA30B

4.1

HaBnenue TtBEpHoro tema. CrnocoObl yMEHbIIEHUS U

YBCIMYCHUA JAaBJICHUA

4.2

HaBJ’IeHI/IC raza. 3aBHCHMMOCTh JaBJCHHS Tas3a oT

00bEMa, TemrepaTypsl

4.3

Hepe/:[aqa JaBJICHHUA TB éplIbIMI/I TCJIaMH, XKUJAKOCTIAMU U

ra3zamu. 3akoH Ilackans. [THeBMaTHUYECKUE MAIITUHEI

4.4

3aBUCHMOCTD JaBJICHUA JKHUIKOCTH  OT FJIy6I/IHBI.
I'mppoctatnueckuii  mapagokc. CooOuraronuecs

COCYybI. FI/I,Z[paBJ'II/I'leCKI/IC MCXaHHN3MBI

4.5

Atmocdepa 3emaum U artMocepHOE JaBIICHUE.
[IpuurHBI  CyIIECTBOBAHHMS BO3MYIIHOH  000JIOYKH
3emun. OnpIT Toppuueniu. 3aBHUCUMOCTh
aTMOC(EpHOTO JaBJCHHUS OT BBICOTHI HAJ YpPOBHEM

Mopst

4.6

N3mepenne atmocdepHoro nasieHus. [Ipubopsr s

M3MepeHust aTMOC()EpPHOTO JTaBICHUS
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4.7

JleiicTBHE KMIKOCTH M Ta3a Ha MOIPYKEHHOE B HUX
Tesio. BrlTankuBaromas (apxumenoBa) cuiia. 3aKOH

Apxnmena

4.8

[InaBanue Ten. Bo3gyxomnaBanue

4.9

[IpakTtuyeckue paboTHI:

HccnenoBanue 3aBUCUMOCTM Beca Telna B BOAE OT
00béMa TOrpy>KEHHOW B KHJAKOCTH YacTH TeJja.
OmnpeneneHre BBITAIKUBAIOLIEH CHIIBI, JEHCTBYIOIIEH
Ha Telo, MOrpyXEéHHOoe B KUAKOCTh. [IpoBepka
HE3aBHCHUMOCTH BBITAJIKMBAOLIEH CUIIbI, JEHCTBYIOLIEH
Ha TeNo B JKUAKOCTH, OT Macchl Tena. ONbITHL,
JEMOHCTPUPYIOIIME 3aBUCUMOCTb  BBITAJIKHMBAOIICH
CHJIBI, ICUCTBYIOIICH HA TEJIO B XKHUIAKOCTH, OT 00BEMA
IOTPYKEHHOU B KUJAKOCTh YaCTH TEJIA U OT IJIOTHOCTH
xuakoctd.  KoHcTpyupoBaHue — apeoMeTpa WM
KOHCTPYUPOBAaHHME JIOAKM W  OINpeAeneHue e

Irpy30M0AbEMHOCTH

4.10

dusznueckue  ABJEHUS B IOPUPOAE:  BIHUSHUE
aTMOC(EpHOrO JaBJEHUS Ha JKUBOW OpPraHU3M,

TIJIaBaHUE PHIO

4.11

Texnuueckue ycTpoiicTBa: COOOINAIOLIMECS COCY/BI,
YCTPOMCTBO BOJOMPOBOJA, THUIPABIMYECKUN TIpecc,
MaHOMeETp, 6apoMeTp, BRICOTOMEp, MOPIIHEBOM HACOC,

apeomerp

PABOTA, MOIIIHOCTDb, SHEPI' 1A

5.1 Mexanunueckast pabora

5.2 Mexanundeckasi MOIIHOCTh

s3 [IpocTeie MexaHM3MBL: pbluar, OJOK, HaKJIOHHAs

' 1ockocTb. [IpaBuio paBHOBecus pbruara

54 [IpumeHeHne TpaBuiIa paBHOBECHS pbluara K 0JIOKY
«3omotoe  mpaBuio»  MexaHuku. Koadoumuent

5.5 MOJIE3HOTO  JAeMcTBUsS ~ MexaHu3MoB.  [Ipocteie
MEXaHHU3MBI B OBITY U TEXHUKE

5.6 [ToreHunanbHas SHEPrUU Tea, TOAHATOro Haa 3eMJIEH
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5.7

Kunernueckas sueprus

5.8

IlonHnas MexaHUYecKas OHCPIrusi. 3aKOH M3MEHEHUS U

COXpaHEHUS] MEXaHUYECKOU YHEPTrun

59

[IpakTtuyeckue paboTHI:

###Par###Onpenenenre pabOThl CUJIBI TPEHUS TPHU
pPaBHOMEPHOM JIBJKEHUHM Te€Ja IO TOPHU30HTaJIbHOU
noBepxHocTH. MccnenoBaHue yCloBUII paBHOBECHS
peuara. M3mepenue KIIJ| HakiIOHHOW MJIOCKOCTH.

HSy‘IeHI/Ie 3dKOHa COXPAaHCHHA MeXaHUYEeCKOMH OHEPTUun

5.10

®dusznueckue SBJICHUS B NpupoJAC: pblHyaru B TCJIC

YCJIOBCKaA

5.11

TexHuyeckne yCTpPOWCTBA: pblYar, MNOJBWXHBIA U
HEMOABW)XHBIN OJIOKH, HAKIIOHHAS MJI0CKOCTh, MPOCTHIE

MCXaHU3MBbI B 6BITy

8 KJIACC

Kon
pa3aeJa

Kon
3JIeMEeHTa

IIpoBepsiemMble 3jIeMEHTbI CO/IEPKAHUSA

TEIIJIOBBIE ABJIEHUA

6.1

OCHOBHEIE TOJ0XKEHUS MOJICKYJIIPHO -KMHETHY €CKOM
TCOPpUU CTPOCHHA BCIICCTBA. Macca wu PasMEphbI
MOIJICKYJL. OHBITBI, MMOATBCPKAAOIINEC OCHOBHBIC

IIOJIOKEHUS MOJIEKYJIIPHOKUHETUYE€CKON TEOpUHU

6.2

Mopemn  TBEpHOro, KHIKOIO U Tra3000pa3HOro
cocTosiHMM BemectBa. Kpucrammyeckue 1 amoppHbie

TCIIa

6.3

OObscHEHUE CBOICTB ra3oB, )KUJIKOCTEN U TBEPABIX Tell
Ha OCHOBE IOJOXKEHUN MOJIEKYJISIPHOKUHETUYECKOMN

TEOpUHU

6.4

CMaunBaHue 1 KallWJJIAPHBIC ABJICHUSA

6.5

TennoBoe pacmmpeHue u cxatue
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Temnepatypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO

00 TEMJIOBOr0 JIBM>KEHMSI YaCTHULL
Buyrpennss SHEPrus. Crioco0sr U3MEHEHUS
6.7 BHYTPEHHEN DHEPrUu: TEIUIONEPENadya U COBEPIICHUE
paboThI
63 Buast TenJonepeaaun: TEMJI0NPOBOIHOCTD,
. KOHBEKIUS, U3JIy4EHUE
KoymmuectBo  Tenmnorel.  YaenbHas  TEIIIOEMKOCTb
6.9
BELIECTBA
TensmooOMeH UM TemIoBOE paBHOBECHE. Y paBHEHUE
6.10
TETI0BOro OanaHca
611 [InaBnenne ©  OTBEpAECBaHUE  KPHUCTAJLUIMYECKHUX
' BELIECTB. Y 1€JIbHAsI TEIIOTA MJIABJICHUS
[TapooOpa3oBanue u  KoHAeHcanus. Vcmapenue.
6.12 Kunenue. VYnaenbHas Ttenjora mnapooOpa3oBaHMSL.
' 3aBUCHMOCTH TEMIIEPATypbl KHUIIEHUSI OT aTMOC(HEPHOTO
JABJICHUS
6.13 BraxnocTs Bo3ayxa
6.14 OHeprus TOIIMBA. Y eNbHas TEIUIOTa CTOPaHUs
[Mpunnuner  pabotel  TermoBbix aBurateneit  KIIJ]
6.15 TEMJIOBOro ABUTaTENs. TernjaoBbie ABUTATENN U 3aIUTa
OKpYXarollen cpeabl
3aKOH COXpaHEHUsI U TMPEBpAlICHUS HSHEPruH B
6.16
TEMJIOBBIX MpOLEeccax
[IpakTueckue paboThI:
#H##Par#H##OnbITel 10 OOHAPYKEHUIO ICHCTBUS CHII
MOJIEKYJIIPHOT O TPUTSHKECHUS.
6.17 ###Par###00bITEl 10  BBIPALIMBAHUIO KPUCTAJIOB

MOBAPEHHOM COJIM UJIM caxapa.
###Par###OnBITEI 110 HAONIONEHUIO  TEMIIOBOIO

pacipeHust Ta30B, XKUJKOCTEH U TBEPJBIX TEIl.
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###Par#i##OnpenencHue naBieHUs BO3ayXa B OaioHe
LIIpULIA.

###Par###OnbIThl, JEMOHCTPUPYIOIIHUE 3aBHCHUMOCTh
JABJICHUST BO3AyXa OT €ro o0h&éMa M HAarpeBaHWs WITU
OXJIAXKICHUS.

###Par#Ht#1 [poBepka TUIIOTE3bI JIMHEWHOU
3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKA  JKUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEpaTyphl.
###Par##H#fHaOmoneHne  W3MEHEHWs]  BHYTpPEHHEH
SHEPruu Tejia B pe3ysbTaTe Terionepenadyd u padoThl
BHELIHUX CHUJL.

###Par##lIccienoBanue SIBJICHUS TEIUIOOOMEHA IMPH
CMEIIMBAHUU XOJIOJHON U TOPSYEH BOIBI.
###Par###Onpenencune KOJINYECTBA TETJIOTHI,
MOJy4YEHHOTO BOJOW TpHU TEIIOOOMEHE C HarpeThiM
METaJUTMYECKUM LIMJIMHIPOM.

###Par###0OnpeneneHye  yIeabHOM  TEMJIOEMKOCTH
BEIIECTBA.

###Par###lccnenoBanue nporecca ucCnapeHus.
###Par##H##OnpeneneHre OTHOCUTEIbHOW BIIAXKHOCTH
BO3IIyXa.

###Par###Onpenenenue YAEIBHON TEMJIO0ThI

IIJIaBJICHUA JIbJA.

6.18

dusnueckue SBIEHUS B TNPUPOJE: MOBEPXHOCTHOE
HaTSDKEHUE M KalWUIIpHbIE SBJIEHUS B IPUPOJE,
KpPHUCTAJUIbI B IPpUPOJE, udinydyenrne CoHla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, uHesl, CHera.

6.19

TexHudeckre yCTpOWCTBA: KaNWUISIPhl, TPUMEPHI
HCIIOJIb30BAaHUS KPUCTAJUIOB, KUJIKOCTHBI TEPMOMETD,
JATYUK TEMIIEpaTypbl, TEPMOC, CHCTEMA OTOILJICHUS
JIOMOB, TUTPOMETPHI, TICUXPOMETp, TapoBasi TypOWHa,

ABUTaTCJIb BHYTPCHHET'O CrOpaHusl.
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OJIEKTPMYECKHUE U MAT'HUTHBIE ABJIEHMA

7.1 Onexrpuzanus Teil. J[Ba poaa 3JIEKTpUYECKUX 3aps0B
B3aumonelictBue 3apsokeHHbIX Tell. 3akoH Kynona
7.2 (3aBHCHMOCTB CUJIbI B3aUMOJECHCTBUS 3apsKEHHBIX Tel
OT BEJIMYMHBI 3apsI/I0B U PACCTOSHUS MEXKTY TEJIaMH )
DnexTpu4ecKoe none. Hanpsxénnocts
7.3 anekTpuueckoro nosd. IIpuHnun  cynepnosunuu
ANEKTPUUYECKHUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE)
Hocurenn snexktpuueckux 3apsaoB. DJIEMEHTApHBIN
7.4 anekTpuueckuit 3apsan. Ctpoenue atoma. [IpoBogHuKH
U IUIJIEKTPUKU
7.5 3aKOH COXPAaHEHHUS JIEKTPUUECKOr 0 3apsia
oy ONEKTpUYECKU  TOK.  YCIOBHA  CYyIIECTBOBAHUSA
. ANIEKTPUYECKOro TOKa. VICTOUHHUKH MOCTOSHHOIO TOKa
JeiicTBus 3JIEKTPUYECKOIO TOKa (TemnoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUAKOCTSIX U ra3ax
Onextpuyeckass uenb. Cuina ToKa. DIEKTpUUYECKOe
7.8
HaIpspKEHU e
9 ConpoTuBienne IIPOBO/IHUKA. VYnensHoe
. COIIPOTUBJICHUE BEIIECTBA
7.10 3akon Oma a1 ydacTka 1enu
_— IlocnenoBarenbHOE M MapajulelbBHOE  COEAMHEHHE
. IIPOBO/IHUKOB
PaGota ¥ MOLIHOCTb 3JIEKTPUYECKOIO TOKAa. 3aKOH
7.12
Hxoyisa — Jlenua
113 DJNeKTpUUYECKHe LEeNH U MOTPEOUTENN 3JIeKTPHYECKOil
. sHepruu B ObITy. KopoTkoe 3aMbikaHue
14 [TocrosiHHBIE MarHUTHL. B3auMoaencTBue MOCTOSIHHBIX

MAar"duToB
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MarautHoe T110JIe. MaruuTtHoe moJjie 3eMJId M €ro

3HA4YCHUC JIA )KU3HH Ha 3emite

OneiT Opcrena. MarHutHoe MoJe 3JIEKTPUUYECKOro

TOKa. HpI/IMeHeHI/Ie QJICKTPOMArduTOB B TCXHUKE

JlelicTBE MAarHMTHOrO TOJs Ha MPOBOJHUK C TOKOM.
DIIEKTPOJIBUTATENh TOCTOSSHHOTO TOKA. M cronib3oBanmne
AIEKTPOABUTATENIE B TEXHUYECKUX YCTPOMCTBAX U Ha

TpaHCIopTe

7.18

OnbiTel  @apajgesd. SIBieHHE  AJIEKTPOMArHUTHOMN

nnaykuuu. [Ipasuno JleHna

7.19

DeKTporeHepaTop. Crioco0sl MOJTy4eHUs
AIIEKTPUYECKONM  DHEPruu.  DJEKTPOCTAHLUU  Ha

BO300HOBJIIEMBIX HCTOYHHKAX SHCPIrun

7.20

[IpakTraeckue padoThI:

OMBITHI 110 HAOTIOACHUIO SJIEKTPU3AIUY TET MHIYKIIN i
Y TIPH COPUKOCHOBEHUHU.

UccnenoBanue nedcTBUA JJIEKTPUUYECKOrO IO Ha
MIPOBOJHUKH U TUANEKTPHUKU.

COopka u mpoBepka pabOThI AIESKTPUUECKON IIETTH
MTOCTOSTHHOT'O TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKa.

N3mepenne u peryampoBaHue HAPSHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYILErO
yepe3 pe3UCTOp, OT COMPOTHBIICHUS PEIUCTOpa H
HaIpsHKEHHUS Ha PE3UCTOPE.

OnbIThI, JIEMOH CTPUPYIOIIH € 3aBUCUMOCTh
AIIEKTPUYECKOT0 COMPOTUBIICHHS MPOBOJAHHUKA OT €ro
JUIMHBI, TIJIOMIAIU TIOTIEPEYHOr0 CEUEHUs K MaTepHaa.
[IpoBepka mpaBuUia CJIOKEHUS HANPSHKEHUU TMpHU
MOCJICIOBATEIbHOM COCIMHEHUH JBYX PE3UCTOPOB.
[IpoBepka nmpaBuiia 151 CUJIbI TOKA MPH MapaiyieIbHOM
COCMMHEHUM pe3ucTtopoB. Ormpexaenenue padbOThI

QJICKTPUYICCKOI0 TOKa, HAYHIECro 4Yepe3 pe3nucTop.

80



OmnpeneneHde MOIIHOCTA  3JEKTPUUECKOIO0  TOKa,
BBIIEIIIEMON Ha pes3ucTope. Hccaenosanne
3aBUCHUMOCTH CHJIBI TOKA, UJIYLIEr0 Yepe3 JIAMIIOUYKY, OT
HanpsbkeHus Ha Hel. Onpenenenue KII/I narpesatesns.
HccnenoBanue MarHuTHOI'O B3aHMMOJCH CTBHS
MOCTOSIHHBIX MarHuToB. M3ydyeHHe MarHUTHOrO MOJIS
MMOCTOSIHHBIX MAarHUTOB TIPH HMX OOBEAMHCHHH U
pasznenennu. MccnenoBanue neiicTBUS 3JIEKTPUUECKOTO
TOKa Ha MAarHUTH YO CTPEJIKY. OmbITHI,
JEMOHCTPUPYIOLINE 3aBHCUMOCTD CHJIBI
B3aMMOJICH CTBUS KaTYIIKKA C TOKOM M MarHuTa OT CHJIbI
TOKa W HalpaBjeHUs Toka B Karymke. M3yueHue
JIEACTBUSL MAarHUTHOT'O MOJIA HA MPOBOJHHUK C TOKOM.
KoncrpyupoBanue u M3y4YECHHE paboThI
3IEKTPOABUTATETIS. N3mepenue KITJI
AJIEKTPOABUTATEIbHOM  yCTaHOBKU.  ONBITBI 1O
HCCJICIOBAaHUIO SIBIICHUS 3JIEKTPOMArHUTHOMN
WHAYKIUU: HUCCIIEOBAHUE W3MEHEHUW 3HAYCHUS U

HampaBJICHUS NHAYKIIUOHHOI'O TOKa

7.21

dusnueckne SBICHUS B TPUPOJNE: DICKTPUUECKUE
SBIICHUS B aTtMocdepe, DIEKTPUYECTBO  IKHBBIX
OpPraHU3MOB, MAarHUTHOE T0JIe 3eMJIH, JIpeii( momocoB,
POJIb MAarHUTHOT'O MOJIS JJIs )KU3HH Ha 3eMJie, MOJSIpHOe

CUAHHC

7.22

Texnuueckue ycTpoicTBa: AJIEKTPOCKOI, amIepMeTp,
BOJIbTMET], PEOCTAT, CUYETUUK DJIEKTPUIECKON SHEPTHH,
ANEKTPOOCBETUTEIbHBIE TMPUOOPHI, HArpeBaTelIbHBIC
ANEKTPONPHOOPHI (mpumepsr), AIEKTPUYECKUE
MPEIOXPAHUTEIH, SJIEKTPOMArHHUT, SJIEKTPOJIBHUTATENb

IIOCTOSAHHOI'O TOKaA, '€HCPATOP IMOCTOAHHOI'O TOKa

9 KIIACC
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Kon Kon
[IpoBepsiembie 371€MEHThI COAEPKAHUS
paznena JJIEMEHTa
MEXAHUWYECKUE SABJIEHUA
g1 MexaHnueckoe JBUXkeHUE. MarepuainbHas ToOYKa.
' Cucrema otcuéra
8.2 OTHOCUTEIIBHOCTh MEXaHUYECKOTO JBHKEHUS
8.3 PaBHOMEpHOE NpSIMOIMHENHOE IBUKEHHIE
###Par##HHepaBHOMepHOE HPSMOJIMHENHOE
8.4 nBuxkeHne. CpeqHsisi 1 MTHOBEHHas CKOPOCTb Tena IMpu
HEPaBHOMEPHOM JBUKEHUU
g5 Yckopenue.  PaBHOYCKOpEHHOE — NIPSIMOJIMHEHHOE
' JBUKEHUE
8.6 ###Par##H##CBobonHoe nagenue. OnelThl [anunes
###Par###PaBHOMEPHOE JBH)XEHUE IO OKPYKHOCTH.
8.7 [lepuon u yactora oOpaiienus. JIluneiiHas u yriosas
ckopoctu. LleHTpocTpemMuTenbHOE YCKOpEHHe
8.8 [IepBbrit 3akoH HeroTOHA
8 8.9 Bropoii 3akon HeioToHa
8.10 Tpernii 3axkoH HproToHa
8.11 HH##Par###1 [puHInI CyTiepno3uLIMK CHUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 ###Parf###Cuna TpeHus: cuja TPEHUS CKOJIbKEHUS,
' CHJIa TPEHUS IIOKOs, APyTrue BUAbl TPEHUS
8 14 ###Par###Cuna  THKECTM W 3aKOH  BCEMHUPHOTO
' TATOTEHHS. Y CKOpeHHe CBOOOIHOrO MaJeHus
g 15 JBuwxenune rmuaHer Bokpyr Connua. Ilepsas
' KOCMHUYECKasi CKOpocTh. HeBecoMoCTh U meperpys3ku
216 PaBHOBecre MarepuanbHOH TOYKH. AOCOIIOTHO
' TBEPAOE TEJIO
8.17 ###Par##PaBHOBecue TBEPAOIo Tela C 3aKPEIIEHHON
' OCbI0 BpauieHuss. MoMeHT cuiibl. LleHTp TsokecTn
8.18 Nmnynsc tena. U3menenne numnynbca. IMIysabc cHitbl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
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8.20

#H##HPar###PeakTMBHOE IBMKEHIE

8.21

Mexanu4deckasi paboTa ¥ MOIIIHOCTh

8.22

PabGora cun Tskectu, ympyroctd, TpeHus. CBs3b

SHEPruu u padoThl

8.23

HOTGHHI/IaJ'II)HaH OHEprusa TEJa, IMOAHATOIO Hal

MOBEPXHOCTHIO 3eMIIN

8.24

[ToTeHnmanbHas 3HEPrus CKATOU MPYKUHBI

8.25

###Par###Kunernueckass  sHeprua. Teopema o

KMHETHYeCKOM OHCPrun

8.26

###Par###3aKoH coXxpaHEeHUs] MEXaHUYECKON YHEPIUU

8.27

[IpakTueckue paboTHI:

Ompenenenre cpeqHel CKOPOCTH CKOJIBKEHUS OpycKa
WKW JBWKCHHUA MIapuKa 110 HaAKJIOHHON IIIIOCKOCTH.
Omnpenenenue yCKOpeHUs Tejla IpU paBHOYCKOPEHHOM
ABHUKCHUMU 110 HAKJIOHHOM MJIOCKOCTH.

Hccnenoanve 3aBUCUMOCTA MYTH OT BPEMEHU MpPU
PaBHOYCKOPEHHOM  JBWIXKGHHHM  0O€3  HavaJbHOU
CKOpOCTH.

[IpoBepka TrHUIMOTE3BI: €COM TMPU PABHOYCKOPEHHOM
ABHUKCHUN 0e3 HavaIbHOMN CKOpPOCTH IIYTH OTHOCATCA
KaK psJi HEYETHBIX YHCENl, TO COOTBETCTBYIOIIWE
IIPOMEKYTKH BPEMEHH OJUHAKOBEL

I/ICCHGHOBaHI/Ie 3aBUCUMOCTHU CHUJIBI TPCHUA
CKOJIbXKEHHUSI OT CHJIbI HOPMAJIbHOT'O JaBJICHUS.
Omnpenenenne kodp@uumeHTa TPEHHUS CKOJIbXKEHUS.
Omnpenenenue >xEcTkocTu TpyxuHBL. OmnpeneneHue
paboTBl CHUJIBI TPEHHsI IIPU PAaBHOMEPHOM JBUKEHHUU
TeJa MO TOPU30HTAIBHON MoBepxHOCTH. OmpeneneHue
paboThl CUIIBI YIPYrOCTH TMpH TOABEME Tpy3a C
HCIIOJIB30BAHUEM  HCIIOABUXXHOIO W IIOABUXHOI'O

OJIOKOB

8.28

dusnueckue SIBICHUS B MMpUpOAC: NMPUIIMBEI U OTJIUBEI,
ABMXXCHUC ITJIAHCT ConneyHom CUCTCMbI, pCAKTUBHOC

ABUIKCHUC )XUBBIX OPraHU3MOB
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8.29

TexHuyeckne yCTpOHCTBA: CHUIOMETP, JATUUKH

IIOJIOKEHUS, PACCTOSIHUS U YCKOPEHM S, PAKEThI

MEXAHMYECKHNE KOJIEBAHM A 11 BOJIHBI

9.1

Koaebartensuoe JIBUKEHHE. OCHOBHEBIE
XapaKTepUCTUKHA  KoJICOaHWH: TEepHoJl, 4YacToTa,

aMIIJINTYda

9.2

Marematudeckuii M IPYXKUHHBII ~ MasTHUKU.
[IpeBpamienne  sHeprum  Opu  KoJieOATEIbHOM

JIBUKEHAU

9.3

3aryxatomue kojebaHus. BeiHyXeHHbIE KOeOaHMs.

Pe3onanc

9.4

Mexanudeckue BoaHbl. CBOMCTBA MEXaHUYECKUX
BoiH. IlponmonbHble W monepedHble BOJHBL. J{iHnHA
BOJHEBI Hu CKOpPOCTh eé pacnpocTpaHeHHUs.
Mexannueckue BOJIHBI B TBEPJIOM TEJE, CEHCMUY ECKHE

BOJIHBI

9.5

3ByK. ['poMKOCTb U BbICOTa 3ByKa. OTpakeHHE 3ByKa

9.6

Nudpas3Byk 1 yapTpa3Byk

9.7

[Ipaktuyeckue paboTHI:

OnpeneneHne 4acToThl M Iepuoga KojeOaHUM
MaTeMaTUYECKOro MasiTHUKA.

Omnpenenenne 4YacToThl M IepHoga KojeOaHUM
IPYKUHHOT' O MasiTHUKA

HccnenoBanue 3aBUCUMOCTM IepuoAa KoJieOaHMM
MOJIBEIICHHOIO K HUTU Tpy3a OT JJIMHBl HUTH.
HccnenoBanue 3aBUCMMOCTM IepuoAa KosieOaHMM
IPYKHHHOTO MasiTHUKa OT Maccel rpysa. lIpoBepka
HE3aBUCUMOCTH  Ilepuoja  KojebaHUl  Tpys3a,
IIOJIBEIIECHHOI'O0 K HUTH, OT Macchl Ipy3a U KECTKOCTH
npyXuHbl. V3MmepeHue ycKOpeHUss CBOOOIHOTO

nagacHus

9.8

dusnyeckue ABJICHUS B MPUPOJIE: BOCHPUITUE 3BYKOB
JKUBOTHBIMH, 3E€MJICTPSCEHHE, CEMCMUYECKUE BOJIHBI,

IIYHaMH, 3XO
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9.9 TexHuueckue ycTpoilcTBa: 3X0JIOT, HCHOJIb30BAaHUE
. yIbTPa3ByKa B OBITY M TEXHUKE
OJIEKTPOMATHUTHOE ITOJIE N DJIEKTPOMATHUTHBIE BOJIHbI
L0.1 DNEeKTPOMArHUTHOE 1MoJie. DJIEKTPOMATHUTHBIE BOJIHBI.
' CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
10.2 [IIkasia 371€KTPOMAarHUTHBIX BOJIH
103 DnexTpoMarHuTHas npuposaa cBeta. CKOpocTh cBeTa.
. BonHoBEIE CBOMCTBA CBETa
10 [IpakTueckue paboTHI:
10.4 N3ydeHne CBOWCTB 3JEKTPOMArHUTHBIX BOJH C
MIOMOIIIbI0 MOOMIIBHOTO TeNedoHa
dusuueckue SBICHUS B TNpPUPOJE: OHOJIOTrHYECcKOe
10.5 JNEHCTBUE  BHUJIMMOIO,  YJIbTpaHOJIETOBOTO M
PEHTI€HOBCKOT' O U3JTy4€EHUM
10.6 TexHuueckue yCTpOMCTBA: HCIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUJISL COTOBOM CBSA3U
CBETOBBIE ABJIEHU A
11.1 JlyueBas Mmonens cBeTa. MicrouHuku cBeta
11.2 [IpssMonuHEHOE pacIpOCTpaHEHUE CBETA
13 Otpaxxenue cBeta. Ilmockoe 3epkano. 3akoH
‘ OTpa)kE€HUs CBETa
114 [Ipenomnenne cBeTa. 3aKOH MPEJOMIIEHHUS] CBETa.
' [TonHOE BHYTpEeHHEE OTpaKEHHE CBETA
11.5 JIunza. Xon sydeit B TuH3E
11 116 OnTtuyeckas cuctema (Qortoamnmapara, MUKPOCKOIAa U
' TejecKona
117 I'ma3 kax onrtudeckas cucrema. bimM3opykocTs u
' JaTbHO30PKOCTh
11.8 Pasnoxxenue 6enoro ceera B criektp. OnbiTel HploTOHA.
' CrnoxxeHue CreKTpallbHBIX IBETOB. Jucmepcust ceeta
[IpakTueckue paboTHI:
11.9 ###HPar###ccnenoBanue 3aBUCHUMOCTH yria
OTpa’KEeHHUs CBETOBOI'O JIy4a OT YIJia MaJeHHUs.
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###Par##H#113yuenre  XapakTepUCTUK H300pa)KeHUs
IpeaMeTa B IJIOCKOM 3epKaje.
###Par###ccnenoBanue 3aBUCHUMOCTH yria
IPEJOMJIEHHUS] CBETOBOTO Jiyya OT yIJla MaJeHHs Ha
IPaHULE «BO3IAYX — CTEKIION.

###Par##H##lonyuenne U300pa)keHUH C  MOMOILBIO
coOuparomeit JTMH3HI.

###Par##Onpenencare (QOKYCHOro pacCTOSHHUS U
OINTUYECKON CHJIIbI COOMPAIOIIEH JTUH3HI.
###Part###OnbIThl 10 pa3lioKeHHI0 OeIoro cBera B
CIIEKTD.

###Par###OnbITHl 10 BOCIPUATHIO LIBETA IPEIMETOB

Ipy UX HaOJIIO/IEHUH Yepe3 IIBETOBbIE (PHIIbTPHI

du3nyecKue SIBICHUS B nmpupoaec: 3aTMCHHUA COJ'IHLIa u

11.10 Jlynsbl, 11B€Ta TEJ, OMTHYECKUE SIBICHUS B aTMOc]epe
(uBet HeOa, pedpakius, paayra, MEPaK)
111 TexHuueckne  ycTpoucCTBa: OUYKH,  IIEPUCKOIL,
' (doToamnmapar, ONTHYECKHE CBETOBOIBI
KBAHTOBBIE SBJIEHUA
121 OmnswiTel Pezepdopna u muiaHeTapHas MOJENb aTOMA.
. Monens atoma bopa
129 Hcnyckanve u moriomeHue cBera atoMoMm. KBaHTBL
. JIuHelyaTeIe CIEKTPHI
12.3 PannoaktuBHOCTB. Anb(a, OeTa- U raMma-u3ITydeHUs
124 Crpoenne aromHoro szapa. HykiaoHHas Mojenb
12 ' aTOMHOTO szpa. M3oTomnsl
125 PannoaktuBnble npespaiuenus. [lepuon nonypacnana
' ATOMHBIX sI/Iep
126 SAnepHble peakuu. 3aKOHbI COXPAaHEHUS 3apsI0BOrO U
' MacCOBOI'0 YK CEl
DOHeprusg CBSA3M aTOMHBIX sifep. CBs3b Maccel U
12.7
SHEPruu
128 Peakuun cuHTe3a u penenus supep. McrouHukm

sHepruu CoJiHIa 1 3BE3]1
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Snepnas oHepreruka. JlelicTBUE paguOaKTUBHBIX

129 M3JIy4E€HHUI HA )KUBBIE OPraHU3MBbI
[IpakTraeckue padoTHI:
HaGumoienne cnjomHbIX W JIMHEHYaThIX CHEKTPOB
12.10 U3JIy4EHMUS.
HccnenoBanue TpeKoB: U3MEPEHUE YHEPIrUU YaCTULIBI
10 TOPMO3HOMY ITyTH (TI0 poTorpadusm).
W3mepenue painoakTuBHOrO (hoHa
®duznueckue SBIECHHUS B IPUPOJE: €CTECTBEHHBIN
pasvoaKTUBHBIN ¢oH, KOCMUYECKHE Iy4H,
12.11 paauoOaKTUBHOE W3JIy4YE€HUE IPUPOAHBIX MHUHEPAIOB,
JICICTBUE PAaJUOAKTUBHBIX HW3JIy4YCHHM Ha OPraHu3M
4eN0BeKa
1212 Texauueckue yCTpoOiicTBa: CITIEKTPOCKOII,

WHJMBUAYaJIbHBIN JO3UMETp, Kamepa Buibscona
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IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHON
IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMUSI

Kon
NpoBEPsIEMOT0
TpeOoBaHMs

IIpoBepsiemMbie TPeOOBaHUS K NPEAMETHBIM pe3y/1bTaTam
0a30BOIr0 YPOBHSI OCBOEHMSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOTI0 00111ero o0pazoBanus Ha ocHoBe PT'OC

[Tonumanue pomu  (u3MkM B  HAayyHOM KapTUHE  MHpa;
c(pOpMHUPOBAHHOCTh 0a30BBIX TMPEACTABICHUM O 3aKOHOMEpHOM
CBSI3U M II03HABAEMOCTH SIBJIEHUH IPUPOJIBI, O POJIM IKCIIEPUMEHTA B
¢usuke, o cucremooOpasywoued poau QUMK B Pa3BUTHH
€CTeCTBEHHBIX HAyK, TEXHHKM M TEXHOJIOTUH, 00 3BOIIOLUU
(bU3NUecKUX 3HAHUHM U MX POJIM B IIEJIOCTHON €CTECTBEHHOHAY4YHOU
KapTUHE MHUpa, O BKJIaJ€ POCCUICKMX M 3apyOeKHBIX Yy4YEHBIX-
(U3MKOB B pa3BUTHE HaYKU, O0BSICHEHUE IIPOI[ECCOB OKPYKAIOILET O

MHpa, pa3BUTUC TEXHUKHU U TEXHOIOTHI

3HaHUs O BUAAX MaTepuH (BELIECTBO U TOJIE), O JABM)KEHUHU Kak
crioco0e CyIIeCTBOBaHMUS MaTepuu, 00 aTOMHO-MOJIEKYIISIPHOM
TEOPUU CTPOEHUS BEIECTBA, O (U3NUECKOW CYIIHOCTH SBJICHUIN
IpUpoabl  (MEXaHMYECKUX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX U
KBaHTOBBIX); YMEHUE Da3InyaTh SBJICHUA [0 OINUCAHUIO UX
XapaKTEpHbIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
IaHHOe (pu3nyeckoe sBJICHUE; YMEHUE DPACIO3HAaBATh IPOSIBIECHUE
U3YyUYEHHBIX (PU3MUYECKUX SIBICHUH B OKpPYXKAIOLIEM MHUpE, BBIAEISSA

UX CyIlleCTBEHHBIE CBOMCTBA (IPU3HAKN)

Branenne ocHOBaMHM MNOHATHMHOIO anmapara U CHUMBOJIMYECKOrO
s3bIKa (PU3MKU M MCHOJIb30BAHME MX JJISl PelIeHHs] y4eOHBIX 3a7a4;
YMEHHE XapaKTEepHU30BaTh CBOMCTBA Tel, (U3HUECKHUE SIBICHHUS M

MPOILIECCHI, UCTTONB3YsI PyHIaMEHTaIbHbBIE U YMITUPUYECKUE 3aKOHBI

YMeHHue ONUCHIBATh HU3YYCHHBIE CBOHCTBAa Tel M (QU3MYECKHE

SABJICHUS, UCIIOJIB3Ys (1)I/I3I/I‘ICCKI/IG BCIIMYHNHBI

Bnagenue ocHOBaMH METOJOB HAydyHOrO IMO3HAHUS C Yy4ETOM
COOJTIOIEHU S TTPaBIIT O€30MMaCHOT 0 TPYAa: HAOM0IeHNu e (PU3UUECKUX

SIBIICHUIA:
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YMEHHE CaMOCTOSITEIIbHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
13 1aHHOTro Habopa 000PyAOBaHUS 110 UHCTPYKIIUHU, OMUCHIBATH X0
OIBITA | 3aITUCBIBATH €TI0 PE3YJIbTaThl, (OPMYIMPOBATH BHIBOJIBL;
MPOBEIACHUE TPSAMBIX U KOCBEHHBIX W3MEPEHHH (U3NIECKUX
BEIMYMH: YMEHUE IUIAHUPOBATh W3MEPEHHUs, CaMOCTOSTEIHHO
coOMpaTh OKCIIEPUMEHTAIBHYI) YCTAaHOBKY IO HMHCTPYKIIHH,
BBIUUCIISITh 3HAYCHHWE BEJIMYMHBI M aHAIM3UPOBATh IOJTyYCHHBIC
pe3yibTaThl C Y4Y€TOM 3aJaHHOW MOTPEHIHOCTH Pe3yJIbTaTOB
U3MEpEHUN;

MPOBEICHUE HECIOXKHBIX JKCIHEPHUMEHTATBHBIX HCCIICOBAHMIA,
CaMOCTOSITENIBHO COOMpaTh JKCIEPHUMEHTAIBHYI0 YCTAaHOBKY W
MPOBOJNUTh  WCCIICAOBAHWE TI0 HWHCTPYKIHH, TIPEACTABIATH
MOJyYeHHbIEe 3aBHCUMOCTH (U3NYECKUX BEJIMYMH B BUJIEC TAONUIl U
rpadMKoOB, yYUTHIBaTh MOTPEIIHOCTH, JeJaTh BBIBOABI IO

pe3yiibTaTaM UCCIICAOBAHUA

[TonumaHue  XapaKTEpPHBIX  CBOMCTB  (PU3WYECKUX  MoOjeNeH
(MaTepuanbHasi TOYKa, aOCONIOTHO TBEPIOE TENO, MOAEIN CTPOCHUS
rasoB, >KMAKOCTEH M TBEPABIX Tel, IUIAHETapHas MOJENIb aToMa,
HYKJIOHHAsl MOJICJIb ATOMHOTO sI/Ipa) ¥ YMEHUE MPUMEHSTh UX IS

00BSICHEHUS (PU3UUYECKHUX TPOI[ECCOB

YMeHue o0bACHATh (PU3UUECKUE MPOLIECCHl U CBOWCTBA TEI, B TOM
YuClle M B KOHTEKCTE CHUTYyallu MpPaKTUKO-OPHUEHTHPOBAHHOIO
XapaKTepa, B YACTHOCTH, BBISBIIATh IPUUMHHO-CIIEICTBEHHbBIE CBS3H
U CTPOUTh OOBSICHEHHE C ONOpOil Ha M3y4YEHHbIE CBOWCTBA
¢u3nyeckux sBJIEHUN, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH H

MO EITH

YMmenue pemath pacuérHbie 3amaun (Ha 06aze 2 — 3 ypaBHEHUi),
UCIOJb3ysl 3aKOHbBI U (OpMyJbl, CBsA3BIBaIOIIME (PUIUUECKHE
BCJIIMYUHBI, B YaCTHOCTHU, 3aIllMChLIBATHL KPATKOC YCJIIOBHUC 3aJaydu,
BBISBIIATh HEOCTAIONIME JaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYJIBI,
HCO6XOI[I/IMI>Ie JJISA eé peUICHUA, UCITIOJIb30BATh CIIPABOYHBIC JaHHBIC,
IpOBOAUTH paC‘{éTBI H OLCHHMBATH PCATUCTHYHOCTL ITOJIYYCHHOI'O
3HauYeHUs (PU3NYECKON BETMUNHBI, YMEHUE ONPEEITh pa3MEPHOCTD

¢bu3nYecKoil BETUYHUHBI, TOJY4EHHOM NPU peLIeHUH 3a/1a4u
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YMeHue XapakTepu3oBaTb NPUHUMUIIBI JACUCTBUS TEXHUYECKHUX
YCTPOWCTB, B TOM 4YHMCJI€ OBITOBBIX NMPHUOOPOB, U IMPOMBIIIICHHBIX
TEXHOJIOTMYECKHX IIPOLECCOB 110 UX ONUCAHUIO, UCIIOJIBb3YsI 3HAHUS O
CBOICTBaX (PU3MUYECKUX SBJICHUH M HEOOXonumble (GHU3MUECKUE

3aKOHOM EpHOCTH

10

YMeHHe UCIoJIb30BaTh 3HAHUS O (U3WYECKUX SBICHUSIX B
MOBCEAHEBHOM KM3HM sl  oOecredyeHHst 0O€30MacHOCTH —IIPU
oOpamieHud ¢  OBITOBBIMH ~ TpUOOpaMH H  TEXHHUYECKUMH
YCTPOWCTBAMM, COXPAaHEHHUs 3[0pOBbS M COOJIIOJIEHUS HOPM
HKOJIOTMYECKOr0 TIOBEACHUS B OKpYXKaoIled cpene; NMOHMMaHUE
HEOOXOIMMOCTH NPUMEHEHUs JOCTHXKEHUN (U3MKH U TEXHOJIOTUi

IJI palluOHAJIBHOI'O IMTPUPOAOITIOJIb30BAHUA

11

OneIT moucka, mpeoOpa3oBaHUs M TpecTaBiIeHHs HH(opManuu
(bU3NYECKOro CcoAep)KaHUS C HCIOJIb30BAaHUEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOIUI; YMEHUE OLIEHUBATh IOCTOBEPHOCTh
MOJIy4eHHOW WH(OpMAIMM HAa OCHOBE HUMEIOIIMXCSA 3HAHUM U
JOTMIOJIHUTENIbHBIX ~ MCTOYHHMKOB, YMEHHE MCIOJb30BaTh IpHU
BBITIOJIHEHUN YYEOHBIX 3aJJaHUN HAYYHO-TIOMYJSIPHYIO JUTEPATYPy
(bU3NYECKOro CoNepKaHusl, CIPAaBOYHBIC MAaTEPUAITBI, PECYPCHI CETH
WuTtepHer; BrnageHne O0a30BBIMH HaBBIKAMH MpPeoOpa3oBaHUs
uHpopManuu M3 OJHOM 3HAKOBOM CHCTEMBbI B JPYrylO; yMEHHUE

co3JaBaThb COOCTBEHHBIE IHUCHbMEHHEIE U YCTHBIC COO6H_[€HI/I$I Ha

OCHOBC I/IHq)OpMaIII/II/I N3 HECKOJIBKUX MCTOYHHKOB
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HNEPEYEHD DJIEMEHTOB COAEPKAHUS, ITIPOBEPAEMBbBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
. Mexannueckoe naBuxkeHue. MarepuanbHas Touka. Cucrema otrcuéra.
' OTHOCUTENBHOCTD IBUKEHUS
PaBHOMEepHOE U HepaBHOMEpHOE JiBMKeHHE. CpenHsas ckopocTs. Dopmyna s
1.2 BBIYMCIIEHUS CPEIHEN CKOPOCTH: V = S/t
PaBHOMEpHOE NpSIMOJIMHENHOE ABUKEHNE. 3aBUCUMOCTb KOOPIMHATHI Tela OT
BPEMEHHU B CIIy4yae PaBHOMEPHOI'O NIPAMOJIMHENHOT O JBUIKCHUA :
13 x(1)=x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHM ISl HPOEKLUUU CKOPOCTH, MPOEKIIUU
NIEPEMEIIECHNs, IyTH, KOOPAWHATHI IIPU PAaBHOMEPHOM IPAMOJIMHEHHOM
JBUKEHU U
3aBUCUMOCTh KOOPJAMHATBHI Te€lla OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOIO
IPSIMOJIMHEUHOTO JBUKEHUS:
3
Sl =v, #f+a,* ;
2
@opMynbl I NPOEKIUU NEPEMEIIEHUs], MPOEKIUN CKOPOCTH U IMPOEKIHUU
YCKOPEHHSI IIPU PaBHOYCKOPEHHOM IIPSAMOJIMHENHOM JBUKCHUU:
2
1.4 .sx(a‘)=v‘}x-r+ax-?.
U_‘_(f) =Up, T4, Z,
a,(r) =canst,
Ul.‘c: - Ul:r: ZZHISI
I'paduku 3aBUCMMOCTH OT BPEMEHHU JJIsl NMPOEKILUHU YCKOPEHHS, MPOEKIUU
CKOPOCTH, MNPOEKIHMH IepeMEUIeHUs, KOOPAHHATBHI MPU PABHOYCKOPEHHOM
MPSAMOJIVMHEWHOM JIBUKEHUU
Coboanoe nanenue. @opmyiibl, ONMUCHIBAIOIINE CBOOOIHOE MaJJEHUE TeNa M0
1.5 BEpPTUKAIU (ABM)KEHUE Tejda BHU3 MM BBEPX OTHOCHUTEIBHO IMOBEPXHOCTU
3emim). 'paduku 3aBUCHMOCTH OT BpPEMEHHU Ui TNPOEKUUU YCKOPEHHS,
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IMPOCKIOHNHN CKOPOCTU W KOOpAWHATHI IIPpU CBO6OI[HOM nmaacHUM TCjIa II0

BEPTUKAIN

CKOpoCTh PaBHOMEPHOT'O JBMXKEHHSI Tella MO OKpYXHOcTU. HampaBneHue
CKOpOCTH.

dopmyJia JJsl BBIUUCIEHUS CKOPOCTU 4Yepe3 paauyc OKPY>KHOCTH M MEPUOJ

oOparnieHus:
2mR
L=
T

HentpoctpemutensHoe yckopeHue. HampapieHue EHTPOCTPEMHUTETHHOIO

yckopenus. opmyia 11l BBIYUCIECHUS YCKOPEHHUS:

1.6
2
a. = [
"R
®opmyna, CBSI3bIBAIOIIAS IEPUOJ] U YACTOTY OOpaIICHHUS:
V= 1
T
Macca. ITnotHocts BemectBa. @opMyina sl BBIYMCIEHUS ITIOTHOCTH:
o= m
1.7 V
1.8 Cuna — BexropHas ¢pusndeckas BenuunHa. CloXKeHne Cuil
1.9 SIBnenne nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroTOHa:
F=m-a
1.10
CoHanpaBiIEeHHOCTh BEKTOPA YCKOPEHHUS TEJIa U BEKTOpPA CUJIbL, 1€ CTBYIOIIEH
Ha TeJlo
Bzaumoneiictue tein. Tperuit 3akon HeroToHa:
1.11 FE—:-I = _‘Fl—)-E
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TpCHI/Ie IIOKOA 1 TPCHUC CKOJILKCHUA. d)opMyJIa AJI BBIYUCIICHUA MOAYJIA CUJIbI

TPECHUA CKOJIbXCHUA:

1.12 F_=pn-N
p- M
Hedopmarus Tena. Ymopyrue u Heymnpyrue jaepopmanuu. 3aKOH YyIpyroi
nedopmariu (3akoH ['yka):
1.13 F=k-Al
BcemupHoe Tarorenue. 3akOH BCEMUPHOI'O TATOTEHHUS:
My -5
F=G. 1 _2
R
Cuna TsxecTd. Y CKOpEHHE CBOOOTHOTO MaICHUS.
1.14
dopmyna 1 BHIYUCICHHUS CUJIIBI TSDKECTH BOJM3U moBepxHOocTH 3emin: F =
mg.
JBuxenue nianet Bokpyr Connua. [lepBast kocMuueckast CKOpOCTb.
HesecomocTs u neperpysku
Nmrtynbe Tena — BeKTOpHAs pu3ndecKasi BeJTMInHa.
1.15 =m0
Nmmynbe cuctemsl Ten. 3MeHnenne ummynbca. IMIynbc CHItbl
3aK0H COXpaHEHHS UMITYJIbCa JJIsl 3aMKHYTON CHCTEMBI TEIT:
1.16 P=myU; +mi, U, =const
PeakTruBHOE 1BHXKEHHE
Mexanunyeckas pabora. @opmyna sl BBIYHCIEHUS PaOOTHI CHIIBI:
A=Fsoosa
MexaHnueckast MOILHOCTb:
1.17

nv=2
r

1.18

Kunernueckas u IMMOTCHIMAJIbHAA SHCPIU. (DOpMy.Ha JJIS1 BBIYUCIICHUA

KUHETUYECKOW SHEPTUH:
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H!UE
By

TeopeMa o kuHeTrueckou 3Heprun. Dopmyna aJist BBIYUCIEHUS

MOTEHIUAJIBHON SHEPTUHU TEJIA, TOAHATOr O

HaJg 3eMIIEH:

E,=mgh

MexaHnueckas OHCPIrusi:

E=E;+E p
1.19 o
3aK0H COXpaHEeHHs MeXaHH4ecKou sHeprun. Gopmyna A 3aKOHA
COXpaHEHMSI MEXaHUYECKOM JHEPruu B OTCYTCTBHE CUJI TpeHUA: E = const.
[IpeBpalieHrie MEXaHMYECKON PHEPTUU IPU HAJTUYUU CUJIbI TPEHHUSL.
[IpocTeie MexaHU3MBI. «30J0TO€ MPABUIIO» MEXAHUKH.
Prruar. Momenr cunel: M - Fl.
VYcnoBue paBHOBECHUS pblyara:
M +M +..=0
1.20
[TonBwxHbIN 1 HemoaABMXHBINA 010ku. KIT/[ mpocThix MexaHU3MOB,
n= A‘]IME:&HE.E
‘4'\'3&1‘1:&"!?{
JaBneHue TBEpOro TEMNA.
®opmyJia 1J1s BBIYUCICHUS 1aBJIECHUS TBEPAOrO TENA:
_F
P=5-
101 JaBnenue raza. AtMocdepHoe JaBiaeHuE.
I'mapocratnuueckoe gaBiieHUE BHYTPH KUIKOCTH.
dopmyia 1715 BBIYMCICHUS 1aBJIECHUS BHYTPU KUIKOCTH:
P=pgh+p,
1.22 3akoH [lackansa. ['mapaBnuyeckuii mpecc
123 3akoH Apxumena. Popmyna g ONpEACTICHUS BBITAIKUBAIOIIECH CHJIBI,

ﬂeﬁCTBYIOIHGﬁ Ha T¢€lJIO, HOpr)I(éHHOC B XKUAKOCTb HMJIM ra3s:
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F_&m. =pgv

VcnoBue nmnaBanus tena. Ilnapanue Cyd0B U BO3AYXOIlJIaBaHHE

1.24

Mexanuveckue KojebaHus. AMIUIMTYa, MEPHOI W YacTOTa KOJIEOaHU.

dopmyiia, CBA3BIBAIOIIAS YACTOTY U MEPHOJ] KOJIeOaHUIA:

1.25

MaremaTuyeckuii U NPYKUHHBIM MasTHUKHU. IIpeBpalieHue SHEpruum mnpu

KOJIE0ATETbHOM ABUKEHUU

1.26

3aryxaromue konedanus. BoinyxxneHHble kosebanus. Pesonanc

1.27

Mexannueckre BOJTHEI. HpOI[O.HBHBIe " IMONCPECYHBIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOpPOCTb paCpOCTpaHCHUA BOJIHBI:

h=v-T

1.28

3Byk. ['poMKoCTh 1 BBICOTA 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha TPaHUIIE

nByx cpen. UH(pa3Byk U yIbTpa3ByK

1.29

Ilpaxkmuyeckue pabomuol

H3mepenne cpeaHer MIOTHOCTU BEMIECTBA;, apXMMEIOBOM CUIIbI;, KECTKOCTH
NPYKUHBI; KOOQOUIIMEHTa TPEHUS CKONBXEHHS; paOOThI CUIIBI TPEHHSI, CHIIBI
YIOPYTOCTH; CPEIHEH CKOPOCTU JBIIKEHUS OpyCKa MO HAKJIOHHOW IIOCKOCTH;
YCKOpEeHHsI Opycka MpH JIBM)XKCHHHM 1O HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuoja KojeOaHWi MaTeMaTHYECKOro MAasTHHUKA; YacTOTHl M TEpHoja
KoJIeOaHU MPY>KUHHOT'O MAsITHUKA; MOMEHTA CHJIbI, ICUCTBYIOIIETO Ha pblyar;
paboThl CUIIBI YOPYTrOCTH MPHU MOABEME Tpy3a C MOMOMIbIO HEMOABHKHOTO
0J10Ka; pabOTHI CHIIBI YIIPYTOCTH IIPU MOABEME TPy3a € MOMOIIBIO MOABUKHOTO
610Ka.

HccnenoBanue 3aBUCUMOCTH apXUMENOBOW CHJIBI OT 00BbEMa MOrpyKEHHOU
YacTH TeJa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BbITAJIKUBAIOLIEH CUJIBI
OT MacChl TeJa; CUJIbI TPEHUS CKOJIbKEHUS OT CHJIbl HOPMAJIBHOTO JIaBJICHUS U
OT pOJia MOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTEIIEHU
nedopMaIi IPY>KUHBI; YCKOPEHHs OpycKa OT yrja HaKJIOHa HaIpaBJIsIONIEH;
nepuoa (4acToTsl) KoJaeOaHWii HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TIEPHOa
KoJieOaHUM MPYKMHHOTO MasgTHUKA OT MAaccChl Ipy3a M KECTKOCTH MPY>KUHBL;
UCCIIeIOBAaHUE HE3aBHUCHUMOCTU IMepuoja KojaeOaHUl HUTSAHOrO MasTHHKA OT

Macchl rpy3a. [IpoBepka yciioBUsl paBHOBECHS phluara
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Qusuueckue s6leHUs 6 npupode. TPUMEPBl ABUKEHHA C Ppa3IUYHBIMU
CKOPOCTSIMH B KMBOH W HEXHUBOH IIPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOJE

U TCXHHUKE, MPUIIUBBI U OTIUBEI, ABUXXCHHC IIJIAHCT CoyrHeuHOH CUCTCMBI,

130 pPEaKTHUBHOE IBHKEHHUE KUBBIX OPraHU3MOB, PhIYArd B TEJIE YETIOBEKA, BIUSHUE
aTMOC(epHOro JaBJEHHS Ha JKUBOW OpPraHW3M, IUIABAHHE PBIO, BOCIPHSITHE
3BYKOB KMBOTHBIMHU, 3€MJIETPSICEHNE, CEICMUYECKHUE BOJIHBI, IlyHAMH, 3XO
Texnuueckue ycmpoticméa: CUIUAOMETD, NaTYUKHU TOJ0KEHUS, PACCTOSIHUS U
YCKOPEHHMs, JUHAMOMETp, MOIIIUITHUKNA, PaKeThl, pblYar, MOJBIKHBIA H

131 HEMOJIBM)KHBIN OJIOKH, HAKJIOHHAS TJIOCKOCTh, POCTBhIE MEXaHU3MbI B OBITY,

' COOOIIAIONINECS COCYIbl, YCTPOUCTBO BOJIOMPOBOAA, THAPABINYECKUN Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, HXOJOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIO)KEHUS MOJEKYJIIPHO-KUHETUYECKOW TEOPUM  CTPOCHUS

2.1 BeniecTBa. Mojenu TBEPOTo, KUIKOTO U Ta3000pa3HOT0 COCTOSIHH BEIeCTBA.
Kpucrammueckue u amopdHbie Tena

59 JBuxenue dyactul BemiectBa. CBS3b CKOPOCTH JIBMJKEHUS 4YacTHIl C

' Temrepatypoil. bBpoyHoBckoe nBmxkenue, muddysus

2.3 CMmaunBaHue ¥ KalWJUIIPHBIE SIBJICHUS

24 TennoBoe pacmpeHue u cxaTue

2.5 TemnnoBoe paBHOBECHE

Y Buytpennsis sHeprusi. Pabora m Teromepenauya Kak CIocoObl M3MEHEHUS

' BHYTPEHHEH SHEpruu
2.7 Bune! Tenonepenaun: TemI0NPOBOAHOCTh, KOHBEKIIHS, U3JIyUeHHE
HarpeBanue wu oxyaxnaeHue Ten. KonmdecTBo TemsaoThl.  YelbHas
TEIJIOEMKOCTB:
2.8
O=am(t,—1)
3aKOH COXpaHEHUS SHEPruH B TEIUIOBBIX IMpolieccax. YpaBHEHHE TEMJIOBOTO
Oananca:

2.9

O +0, +..=0
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Ucnapenne n xoHneHcanusa. M3MeHeHuE BHYTPEHHEW 3HEPruM B IIpoLecce

UCIIapeHusT W KoHjaeHcauuu. KumneHwe XKUAKOCTU. YaenbHas TeIioTa

210 napoobpazoBanusi: L = Q/m

2.11 BrnaxHocTs BO3yxa
[InaBnenne u kpucraumsauus. V3MeHeHWe BHYTPEHHEN DJHEPruM Ipu
IUIaBJICHUM U KPUCTAJIM3ALUU. Y 1eNbHAasl TENJI0Ta IJIaBJICHUS:

2.12 ) Q

_}H

BHyTpeHHsi1 3Heprus cropaHusi TOIIMBA. YJelbHas TEIJIOTa CrOpaHUs

2.13 TONMUBA: g = Q/m

2.14 [Ipunuuns! padots! TemnoBbix aurateneit. KIIJ[ rermoBoro nsuraresns
Ilpaxkmuyeckue pabomuol
W3mepenue yaenbHON TEMIOEMKOCTH METAUIMYECKOr0 UIIMH/Ipa; KOJMYEeCTBA
TEMJIOThI, TOJy4EHHOI0 BOJIOM KOMHATHOW TeMIiepaTypbl (DUKCHPOBAHHOM
Macchl, B KOTOPYIO OINYIIEH HAarpeTblii HIMIMHAP; KOJIUYECTBAa TEIJIOTHI,

2.15 OTJIaHHOI'O HATrPETHIM LIWIMHAPOM, MOCJIE OMYCKaHHS €ro B BOAY KOMHATHOM
TEMIIEPATypbl; OTHOCHUTEJIBHOM BIJIQXXHOCTH BO31yXa; YJEIbHOH TEIJIOTHI
IIaBJeHUsT Jbja. lccinemoBaHue M3MEHEHHMs TeMIepaTypbl BOABI IIpH
Pa3IMYHBIX YCIIOBHSX; SIBJICHUS TEIUIOOOMEHA MPHU CMEIIMBAHUU XOJOJHOU U
ropsiueil BoJibl; IPOLieCcca UCIIAPEHUS
Dusuueckue A61eHUs 6 NpUpoOe: TIOBEPXHOCTHOE HATSKEHUE U KalUJUIIPHBIE

2.16 SBJICHUSI B NPUPOJIE, KPUCTAUIBI B IpUpoae, uzinydeHne ConHLa, 3aMep3aHue
BOJI0EMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, WHesl, CHera
Texnuueckue  ycmpoticmea:  KaOWUISpbl, INPUMEPbl  HMCIOJb30BaHUS

517 KPUCTAJJIOB, )KUJKOCTHBIN TEPMOMETP, JATUYUK TEMIIEPATYPbl, TEPMOC, CUCTEMA

' OTOIIEHUSI IOMOB, TUTPOMETPHI, IICUXPOMETP, MapoBasi TypOWHa, IBUTaTeNlb
BHYTPEHHETO CrOpaHUs
3 OJIEKTPOMATHUTHBIE ABJIEHUA

3.1 Onextpuzanus Teil. J[Ba BUa AIEKTPUUECKUX 3aPs/I0B

3.2 B3anmMopeiictBue 3apskeHHBIX Tel. 3akoH Kynona

33 3aKOH COXpaHEHUs JIEKTPHUUECKOr 0 3apsaa
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Onexrpudeckoe none. Hampsok€HHOCTB anekTpudeckoro mnois. IlpuHnun

34
CYIIEPITO3UIIAN ITIEKTPUIECKUX IMOJIeH (Ha KAYECTBEHHOM YPOBHE)
. Hocutenu »snexkTpuyeckux 3apsjioB. JlelicTBUE 3JIEKTPUUECKOrO IOJISI Ha
3NeKTpuY ecKue 3apsiabl. [IpOBOJTHUKY U JUBITEKTPUKU
[TocTosiHHBIN deKTpUYECKUi TOK. [lefi cTBUA 3JieKTprudeckoro Toka. Cuiia Toka.
Hanpsokenue.
3.6 I=q/t,U=A/q
DIEKTPUIECKOE COMPOTUBIICHUE. Y AEIbHOE JIEKTPUUECKOE COTPOTUBIICHHE:
3.7 R = pl/S
18 3akoHn Oma aiist yyactka ajektpuueckoit nenu: I = U/R
[TocnenoBarenpHOE COEAMHEHUE TPOBOHUKOB:
I,=1,; U=U,+U,: R=R +R,
3.9 [TapannenbHOEe cCOEIMHEHUE MTPOBOJHUKOB PABHOT'O COMPOTUBIICHUS:
U=U;I=I+1,; R:%.
CmenaHHbIe COeAMHEHUS TPOBOTHUKOB
PaboTa u MmoutHOCTb 35eKkTpuyeckoro Toka. A = Ult, P = Ul
3.10
3akoH J>xoyns — Jlenna:
3.11 2
: O=I"-R-t
312 OnbIT DpcTena. MarHuTHOE MMoJie MPSIMOTO MPOBOJHHMKA C TOKOM. JIMHMM
MarHUTHOW WHTYKIIUU
313 MarnutHoe mMoJie TOCTOSHHOIO MarHuTa. B3auMoJieiicTBHE MOCTOSIHHBIX
MarHuTOB
3.14 JlelicTBME MarHUTHOTO TMOJIsI HA TPOBOJHUK C TOKOM
3.15 Omnbitel @apajnes. SABneHue 351eKTpoMarHuTHONM MHAYKUKHK. [IpaBuno Jlenna
3.16 Ilpakmuueckue pabomoi
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W3mepeHue  AJIEKTPUUECKOrO  CONPOTUBJICHMSI  PE3UCTOpa;  MOIIHOCTU
NEKTPUUECKOT 0 TOKA; pabOThI 3JIEKTPUYECKOr O TOKA.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOMIETO B IMPOBOIHHUKE
(pe3ucTopsl, TaMIOYKa), OT HANPSHKEHHSI Ha KOHIIAX ITPOBOIHUKA; 3aBUCUMOCTH
COIPOTHUBJIEHUS OT JAJIMHBI IPOBOAHHUKA, TIJIOLIAIN €TO IMOMEPEYHOr0 CEYEHUS U
YAEIBHOIO COMPOTUBIICHHUS.

[IpoBepka mpaBuIa sl AJICKTPHUESCKOTO HATIPSDKEHUS TIPH TTOCIIEI0BATEIBHOM
COCTMHCHUH TIPOBOJAHHUKOB; TMpaBUJia IJIsI CHIIBI AJEKTPUYECKOTO TOKA MPH

napasuieIbHOM COeTUHEHUH MPOBOJHUKOB (PE3UCTOPHI U JTaMITOYKA)

Qusuueckue a6leHUs 8 npupooe: SBIEKTPHUUECKHE SIBIEHUS B aTMocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE oJie 3eMJIH, Aperd MooCcoB,
POJIb MAarHUTHOT O 1OJISA AJ1s1 )KM3HU Ha 3eMJie, OJIIpPHOE CUsTHUE
Texnuueckue ycmpoucmea: 3JIEKTPOCKOI, aMIEpPMETpP, BOJBTMETP, PEOCTar,
CUETUMK  DJEKTPUYECKOM HSHEPruH, DIJIEKTPOOCBETHUTEIBHBIE MPUOOPHI,

3.18 HarpeBaTeIbHbIC 3JIEKTPOIPUOOPHI (mpumepsr), AJIEKTPUYECKUE
IPEAOXPAHUTEIN, SJIEKTPOMArHUT, 3JEKTPOABUIATEIb ITOCTOSHHOI'O TOKa,
reHepaTop MOCTOSIHHOIO TOKa

3.19 DnekTpoMarHuTHbIE BOJIHBL. [1lkana 3eKTpOMarHuTHBIX BOJIH

3.20 JlyueBas Mmonens cBeta. IIpsMonnHeiHOEe pacIpOCTpaHEHUE CBETA

3.21 3akoH oTpakeHus cBeTa. [lnockoe 3epkano

3.22 [Ipenomnenue cBeTa. 3aKOH MPEITOMIICHUS CBETa

3.23 Hucnepcus csera

304 JIunza. Xop nydeii B nmuH3e. DokycHoe paccTosiHUE JUH3bL. OnTHYecKas cuia

' muH3bl: D = 1/F

3.25 ['ma3 kak ontuyeckas cucrema. OnTH4IecKrue mpudOopbI
Ilpakmuuyeckue pabomuol
###Par#HH#lI3MepeHre ONTHYECKOW CHJIBI COOMpArOIIeil JMH3BI; (POKYCHOrO
paccTosiHusl cobuparonieii TMH3bI (110 CBOICTBY paBEHCTBA pa3MepoB MpeaMeTa
U U300 paskeHusl, KOrja MpeMET PacloiokKeH B JBOMHOM (hoKyce), moKas3aTess

3.26 IPEJIOMJICHHSI CTEKJIA.

###PartH##lccnenoBanmne CBOMCTBA M300paKEHUS, TIOJYICHHOT'O C MTOMOIIBIO
coOuparomieil JTMH3bI, U3MEHEHHUS! (POKYCHOI'O PACCTOSHUS JBYX CIOXEHHBIX
JIMH3; 3aBUCUMOCTHU yTIJia IPCIOMIICHUA CBCTOBOI'O JIyda OT yIJla MaJACHUA Ha

TpaHuIC «KBO3AYX — CTCKIIO»
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Qusuueckue saenenus 6 npupode. 3atMenuss Connua u JlyHsl, 1Bera Tei,

327 OINTUYECKHE SIBIEHUS B aTMOocdepe (11BeT HeDa, pedpakuus, pasyra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TEPHUCKON, ¢oToanmapaT, ONTUYECKUE
' CBETOBOJIbI
4 KBAHTOBUBGIE ABJIEHUA
il PannoaktuBHOCT. Anbda-, Oeta-, raMMa-usnydenus. Peakuuu anbga-u 6eta-
' pacrajga
42 Omnwitel Pesepdopna mo paccesnuto anbda-dactun. llmanerapHas monens
' aToma
4.3 CocraB atomHoro siapa. M3otomsl
4.4 IIepuon nosypacnana aTOMHBIX s1€p
4.5 S nepHbie peakuuu. 3aKOHBI COXPAHEHHUS 3apsAI0BOIO K MACCOBOI'0 YUCE
Qusuyeckue s61eHUs 6 NpuUpooe: ©CTECTBCHHBIH paJMOAaKTHUBHBIN (HOH,
4.6 KOCMHYECKHE JIy4d, DPaJUOAKTHBHOE H3Iy4yeHUE MPUPOTHBIX MHUHEPAJIOB,
JeCTBHE PaJili0aKTUBHBIX U3JIy4EHHUI Ha OpraHu3M YeoBeKa
47 Texuuueckue ycmpouicmea: CIeKTPOCKON, UHAUBUAYIBHBIN T03UMETp, KaMepa

Bunscona, sigepHast SHEpreTuka
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIAA YHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

NHTEPHET
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