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denepanbHas pabodas mporpamma o yueonomy npeametry «Dusukay (0a30BbIN
ypoBeHb) (mpeamerHass ob6nacth «ECTeCTBEHHO-HAy4yHbIE TIpEaMETHI») (najee
COOTBETCTBEHHO — IIporpaMMma 1o Gu3nke, Gu3nKa) BKIOYACT MOSCHUTEIHHYIO 3aMHCKY,
conepkaHue 00ydeHUs, TTIAHUPYEMbIE PE3YJIbTaThl OCBOSHUS MPOTPAMMEBI 10 (pHu3uKe,
TEMaTHUYECKOe TNIAHUPOBaHUE.

IHHOACHUTEJIBHASA 3AIINCKA

[TporpamMMa mo ¢u3uke HA YpOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs COCTaBICHA
Ha OCHOBE MOJIOKEHU M TpeOOBaHUM K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE
OCHOBHOU 00pa3oBartelibHONM Mporpammel, npeactaBieHHbx B GI'OC OO0, a Takxke
¢ yuérom denepalibHON paboueit mporpaMMbl BocriuTanus U KoHIenmm npemnojaBanust
yueOHoro npeamera « Pu3nkay.

Conepxanue mporpaMmbl 1o ¢GU3MKE HampaBlieHO Ha  (GOpMHpPOBaHUE
€CTEeCTBEHHO-HAYYHOU IPaMOTHOCTH OOYYalOIIUXCS U OPraHU3AIMUI0 U3yUYeHUS! (DU3UKHU
Ha JIeATEeIbHOCTHOW OocHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS BO3MOXKHOCTHU
yueOHOoro mnpenMera B peanuzanuu TpeboBanuit GI'OC OO0 K MmIaHUPyEMBIM
JUYHOCTHBIM W METANpEIMETHBIM pe3ysibTaTaM OOyYEHHS, a TaKkKe MEKIPEIMETHbIC
CBSI3U E€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO
o0OpazoBaHusl.

[Iporpamma no (u3MKe YCTAaHABIMBAET pACIpeleieHre Yy4eOHOro Marepuana
no rogam oOydeHus (Mo Kjaccam), TpeajaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTh
M3yUYCHHS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSI MPEAMETHOTO COJCPKaHUS U y4ETe
BO3PAaCTHBIX OCOOCHHOCTEHN 00yUarOIIXCS.

[Iporpamma no ¢usuke pazpaboraHa ¢ LEJIbIO OKa3aHUS METOJAMYECKONW MOMOIIH
YUYUTENIO B CO3JaHUU paboueil MporpamMMsbl o0 y4eOHOMY MPEIMETY.

®duzrka SBISIETCS CHUCTEMOOOPA3YIOMIUM JUIsl €CTECTBEHHO-HAYYHBIX YUE€OHBIX
IPEIMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIKAT B OCHOBE IMPOIIECCOB W SIBJICHHUIA,
M3y4aeMbIX XUMHUEHU, OUOJOTHEeH, acTpoHOMUEH M (u3nyecKkoil reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, MPEJOCTABISICT HAuOOJee SCHBIC
oOpa3upl MPUMEHEHUsS HAYYHOTO METOAAa MO3HAHUSA, TO €CTh CIoco0a MOJy4YEHHUS
JIOCTOBEPHBIX 3HAHUHN O MUpE.

Opna w3 THaBHBIX 3amad (uU3NUEcKoro oOpa3oBaHUSI B CTPYKType OOIIero
00pa3oBaHus COCTOUT B POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH M MHTEpeca
K HayKe y 00y4aromuxcsl.

N3yuyenue ¢u3mku Ha 0a30BOM YpOBHE MPEIIOJIATaeT OBIAJCHUE CIEAYIOIIMMHU
KOMIIETEHTHOCTSAMM, XapaKTEPHU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHUS,

OIICHUBATh U TIOHUMATh 0COOEHHOCTH Hay4YHOTO UCCIIEIOBaHUS;

UHTEPIPETUPOBATh JaHHBIE U WCIOJIL30BaTh HayYHbIC JOKA3aTEIhCTBA
JUIS1 TIOJTYYEHUS BBIBOJIOB.



[enu n3yuenus: PU3UKU HA YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs OMPE/CIICHBI
B Konnenmuu mnpenonaBanus ydeOHOro mnpeamera «®dusuka» B 00pa3oBaTeNbHBIX
Opra”Hu3ausIX Poccniickon ®enepanun, peAU3YIOIIUX OCHOBHBIE
oOmeoOpazoBareNbHble  MPOrpamMMmbl,  yTBepkAEHHOW  pemeHueM  Koseruu
MunuctepcTBa npocsemnienus Poccutickoit @eaepanun (mpotokon ot 3 aexkadps 2019 r.
Ne TTK-4BH).

Lenu usyuenus HpU3MKu:

npuoOpeTeHne HMHTEpeca U CTPEMIICHHs OOy4aloluXcs K HAyYHOMY H3y4YEHUIO
IPUPOBI, PA3BUTHE WX UHTEIICKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJAE TMO3HaHUS u (popMHpOBaHHE
UCCJIeI0BATEILCKOIO OTHOIICHHUS K OKPYKAIOUIUM SIBIICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KakK pe3yJibTaTa H3y4YEHHUS OCHOB
CTpOCHHS MaTepuu U (QyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHHE TPEACTABICHUH O poilu (U3HKU I Pa3BUTUA JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHII;

pa3BUTHE MPEICTABICHUH O BO3MOXHBIX cdepax Oynymer npodeccuoHaIbHOU
JESTeIbHOCTH, CBA3AHHOM C (PU3UKOH, MOATOTOBKA K JajbHEHIIEMy 00y4EeHHUIO B 3TOM
HaIpaBJICHUU.

JlocTrxeHne 3TUX LelNed IMporpaMmsbl MO (pU3MKE Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTIYIONINUX 3a/1a4:

npuoOpeTeHNe 3HAHUW O JMCKPETHOM CTPOEHUHM BEILECTBA, O MEXaHHUYECKHX,
TETUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBIICHUSX;

NpUOOPETCHUE YMEHUM ONHCBhIBAaTh M OOBSICHATH (U3HUYCCKHE  SBIICHUS
C MCIIOJIb30BAaHUEM TOJIYYEHHbBIX 3HAHUM;

OCBOCHHME METOJOB pPEUICHUs] MPOCTEUIIUX PACUETHBIX 33aJad C HUCIOJIb30BAHUEM
(puznyeckux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUW HAOMIOJATh TPUPOJIHBIC SBICHUS W BBHIMOIHITH OIBITHI,
nabopaTopHble pabOThl U SKCHEPUMEHTAIbHBIE MCCIEIOBAHUA C HCIOJIb30BAHUEM
U3MEPUTENbHBIX IPUOOPOB;

OCBOEHHE MPUEMOB pabOThI ¢ HHPpOpMaLUel (PU3NIECKOTO COAEPKAHMS, BKIHOYAsS
MHPOPMAIIMI0O O COBPEMEHHBIX JOCTWKEHUSX (U3UKH, aHAIW3 U KPUTHUECKOE
OLICHMBaHUE UH(OpMAIIIH;

3HAKOMCTBO cO cdepamu mpodecCHOHATBLHON  JEATCIBHOCTH, CBS3aHHBIMU
C (u3MKOW, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBaHHBIMU Ha JOCTHIKEHMSIX
(bu3HUecKol HayKH.

Ha wusydyenme ¢usuku (0a30BBIi ypOBEHb) Ha YypPOBHE OCHOBHOTO OOIIETO
oOpaszoBanus orBoautcs 238 dvacoB: B 7 kiacce — 68 uvacoB (2 waca B Hemenio),
B 8 kJacce — 68 yacoB (2 4aca B Heeno), B 9 kiacce — 102 yaca (3 yaca B Hezento).

[Ipensiaraemelii B mporpamme no (hu3uke nepevyeHsb J1ad0opaTOpHbIX padboT U OIBITOB
HOCUT pEKOMEHJATENIbHBIH  XapakTep, YUHUTENb JelaeT BbhIOOp TPOBENEHUs
nabopaTOpHBIX paboT © OMBITOB C Y4Y€TOM WHAMBUIAYaTbHBIX OCOOCHHOCTEU
oOy4Jaronuxcsi, CIHcKa OHKCIEPUMEHTAJIbHBIX 3a/laHui, MpeaJlaraéMblX B paMKax
OCHOBHOTO rOCYAapCTBEHHOT0 3K3aMeHa 1o (U3HKe.



COILEP KAHUE OBYUYEHUA

7 KIIACC
Pasznen 1. ®u3nka u e€ poJib B MO3HAHUYU OKPY:KAIOIIEr0o MUPA
@usznka — Hayka o npupoje. SBieHus nOpupoAbl. DUHMYECKHUE SBICHUS:

MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckre BeIu4uHbl. M3mepenue gpusnueckux BennuuH. Puzndeckre npuoopbl.
[TorpemHocTs M3Mepennit MexayHapoaHas cucteMa equHuULL.

Kak ¢wu3uka wu  gpyrue  ecTEeCTBEHHblE HAyKM  HU3y4alOT  IPUPOLY.
EcTtecTBeHHO-Hay4YHBIN METOJI TO3HAHU: HAOJI0IEHIE, TIOCTAHOBKA HAYYHOT'O BOIPOCA,
BBIJIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE FMIOTE3, 00BICHEHNE HAOII0AAEMOT0
aByieHus. Onucanue GU3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Jlemoncmpayuu
Mexannueckue, TEIIOBbIC, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SBJICHUSL.
duznyeckue MpUOOPHI U IPOLIeTypa MPSIMBIX H3MEPEHUN aHATIOTOBBIM U ITU(DPOBBIM
prudopoM.

JlabopamopHhvie pabomul u onvimol

Omnpenenenyre MEHBI ACTESHUS IIKAIBI H3MEPUTEIHHOTO TTPHOOpAa.

N3mepenune paccTosiHUM.

N3mepenne o0bEéMa KUJIKOCTH U TBEPAOTO TEa.

Omnpenenenre pa3MepoOB MaJbIX Tell.

W3mepenune TemrepaTypbl Ipy MOMOIIH KUIKOCTHOTO TEPMOMETpa U IaTYMKA
TEMIIEPATYPHI.

[IpoBenenue uccienqoBaHus MO MPOBEPKE TUMOTE3BI: TaTbHOCTH MOJETA IIApUKa,
MyIIEHHOTO0 TOPU30HTAIILHO, TEM OOJIbIIIe, YeM OOJIBIIIE BHICOTA ITyCKAa.

Pasnen 2. [lepBoHayajibHbIe CBe/IeHUsI 0 CTPOEHUH BellleCTBa

CtpoeHue BeliecTBa: aTOMbI U MOJIEKYJIbI, X pa3Mepbl. OMNbITHI, TI0Ka3bIBAIOIINE
JTMCKPETHOE CTPOCHUE BEIIECTRA.

JBrmxeHue yactuil BeiiecTBa. CBsi3b CKOPOCTH JABMXKEHHUS YaCTHUIL C TEMIIEPATYPOH.
bpoynoBckoe nBmxenue, nuddysus. BzaumoaeicTBre yacThIl BeIIeCTBA: MIPUTHKCHHE
U OTTaJKUBaHUE.

ArperatHbie COCTOSIHHS BEIIECTBA: CTPOCHHME Ta30B, >KUAKOCTEHM W TBEPIBIX
(KpucTtamnuyecknx) Tea. B3auMocBs3b MeEXAy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX M WX aTOMHO-MOJICKYJSPHBIM cTpoeHueM. OcCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu

Habmronenue 6poyHOBCKOTO JIBUYKEHUS.

Ha6nronenue nuddysun.

HaGmonenne sBIeHUHN, OOBACHSIIONIUXCS TPUTHKECHUEM WIH OTTaJIKWBAaHUEM
YaCTHI] BEIIECTRA.



JlabopamopHhwvie pabomul u onvimwl
Onenka guameTpa aToMa METOI0M PsIIOB (C UCIIOJIb30BaHUEM (oTorpaduii).
OnbITel 1O HAOJIOACHUIO TETJIOBOTO PACIIUPEHHUS Ta30B.
OnbITH IO OOHAPYKEHUIO IEHCTBHS CHUIT MOJICKYJISIPHOTO TIPUTSKEHUSI.

Paznen 3. /IBu:KeHNe U B3aHMOJeiiCTBHE TeJl
Mexannueckoe IBuxkeHre. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBMKeHUE. CKOPOCTb.
CpenHsst CKOpOCTh ITPU HEPABHOMEPHOM JIBUKEHUU. Pacu€Tr myTH 1 BpEMEHU JBUKECHHUS.
SIBneHne nHEpUU. 3aKOH MHEpUMU. B3anmoeicTBre Tel Kak MPUYMHA U3MEHEHUS
CKOpPOCTHM JABWKEHHs Tesl. Macca kak Mepa MHEpPTHOCTH Tena. [ImoTHOCTH BemiecTsa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIIECTRA.

Cuita Kak XapakTepucTUKa B3auMozeucTBus Ten. Cuila yrmpyroctd U 3akoH ['yka.
N3Mepenune cuiibl ¢ MOMOIIBIO TUHAMOMETpA. SIBIEeHNE TATOTEHUS U cuiia TsxecTtu. Criia
TSKECTH Ha ApYrux maHerax. Bec tema. HeBecomocTs. CnokeHne cui, HaIIpaBIEHHBIX
no ogHoM mpsiMoi. PaBHonelcTBytomas cwi. Cuiia TpeHus. TpeHue CKOJbKEHHS U
TpeHHE NOKOs. TpeHue B Ipupoie U TEXHUKE.

Jlemoncmpayuu
Halnronenne MexaHn4eckoro ABMKEHUS Tea.
N3mepenne CKopoCTH MPSMOIMHENHOTO JIBUKECHUS.
HaGnronenue siBneHust MHEPIUU.
HaGnronenue n3sMeHeHust CKOpOCTH MPU B3aUMOJECHCTBUU TEll.
CpaBHeHUE Macc 10 B3aUMOACHCTBUIO TE.
CiioxeHune cui, HalpaBJIEHHBIX 110 OTHOW MPSMOM.

JlabopamopHvie pabomul u onvimol

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JIBUYKEHUS (1IapHUKa B )KUIKOCTH, MOJIEIH
ANEKTPUUECKOTO aBTOMOOUIIS M TaK Jajiee).

Onpenenenue cpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WIIM IapuKa 0 HAKIOHHON
IUIOCKOCTH.

Onpenenenue MIOTHOCTH TBEPAOTO TeA.

OmnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTsKeHUs (IepopMalii) NPYyKUHBI
OT MPUJIOKEHHOMN CHUJIBI.

OmnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIBKEHUS OT Beca Teja
M XapakTepa COMPUKACAIONINXCS MTOBEPXHOCTEH.

Paznen 4. /laBiieHne TBEPABIX TeJ, ;KUAKOCTEN 1 ra3oB

HaBnenne. CrnocoObl yMEHBIIGHUs] W yBEJIWYCHMs JaBiieHus. JlaBieHue rasa.
3aBUCHUMOCTH JaBJICHUS raza oT o0bEMa, TeMiepatypsl. [lepemnaua naBnenus TBEPABIMU
TEJaMH, JKUAKOCTAMH M ra3amu. 3akoH [lackams. IIHeBMaTMyeckue MaIIHHBIL.
3aBUCHUMOCTh JIaBJICHUS JKUAKOCTH OT TIyOuHbI. [HapocraTudeckuii mapaaokc.
CooOmatomuecs cocynbl. [ 'uapaBirueckie MEXaHU3MBI.

Atmochepa 3emun u armocepHoe naBieHue. [IpuunHBI CylIecTBOBaHHUSA
BO3yIIHOM 00onouku 3emuid. OnbiT Toppuuennu. M3mepenue armochepHoro



JaBJeHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT BHICOTHI HAaJl ypOBHEM MODSL.
[TpuOops! 115 U3MEpeHHst aTMOCPEPHOTO J1aBICHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTrpyKEHHOE B HUX Teso. BriTasnikuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Ten. BoznyxomnnaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIaBJICHUSI Fa3a OT TEMIIEPATYPHI.

[lepenaua naBiieHUs )KUIKOCTHIO U Ta30M.

Coobmiaroiuecs Cocy/ibl.

['mppasnuueckui npecc.

[IposiBieHue aefcTBUS aTMOC(HEPHOTO JIaBJICHUS.

3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJa U
IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEHN CUIIbI BECY BBITCCHEHHOU KUJIKOCTH.

YcnoBue 1UIaBaHWA TEN: IUIABAHWE WM TOTPYKEHUE TEl B 3aBUCUMOCTH
OT COOTHOIIEHHUS TUIOTHOCTEU TEJIA U KUJIKOCTH.

Jlabopamophwvie pabomul u onvimol

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MNOTPYKEHHON
B JKAJIKOCTb YaCTH TEJIA.

OnpeneneHne BBITATKUBAOIICH CUIIbI, JIEUCTBYIOUIEH Ha TEJIO, MOTPYHKEHHOE
B KUJKOCTb.

[IpoBepka HE3aBHCUMOCTH BBITAIKHABAIOIIECH CHUJIbI, JCHUCTBYIOIIEW HA TEJO
B KUJIKOCTH, OT MaccChl TeJa.

OnbITEI, IEMOHCTPUPYIOLIME 3aBUCHMOCTD BBITAIKHABAIOIIECH CHJIbI, JEUCTBYIOLIEH
Ha TEJIO B )KUJKOCTH, OT 00BbEMa MOrpyKEHHOHN B )KHUJIKOCTh YaCTU T€Ja U OT INIOTHOCTH
KUIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKU U OIpPEACIICHUE €€
IPYy30M0bEMHOCTH.

Pa3nen 5. PaboTa u MOIIHOCTH. JHEpPrus

Mexanuueckas padbota. MOIIHOCTb.

[TpocTeie MeXaHU3MBI: phlyar, 0J0K, HaKJIOHHAs MIOCKOCThb. [IpaBuno paBHOBecUs
priuara. [IpumeHeHue mnpaBuiia paBHOBECHS pblyara K OJOKY. «30JI0TO€ MPaBUIIO»
mexanuku. KI1J] mpocTeix Mmexanu3MoB. [IpocThie MeXxaHU3MBI B OBITY U TEXHUKE.

Mexanndeckas sHeprusi. Kunetnueckas u nmoteHuanbHast sueprus. [IpeBpamienue
OJTHOTO BUa MEXaHUYECKOW SHEPTUH B IPYTOi. 3aKOH COXPaHEHUS SHEPTUU B MEXaHUKE.

Jlemoncmpayuu
ITprmepsl MPOCTHIX MEXAHU3MOB.

Jlabopamophvie pabomul u onvimol

OmnpenencHrie paOOTBI CHIIBI TPEHUS TPH  PABHOMEPHOM JIBHKCHHH TeJja
10 TOPU30HTAIILHOM MTOBEPXHOCTH.

Hccnenosanue ycioBuil paBHOBECHS pblyara.



N3mepenne KIIJI Hak1OHHON IITIOCKOCTH.
N3ydenue 3aKkoHa COXpaHEHNsI MEXaHUYECKON DHEPIHM.

8 KVIACC

Pa3nes 6. TenioBble siBJIeHUSA

OCHOBHBIE MOJ0KEHUS MOJEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHHUS BEIIECTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYJL. ONBITHI, TOATBEPKAAIOIIUE OCHOBHBIE MOJIO0KEHHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopnenn  TBEPAOro, KUAKOTO MW  TIa3000pa3HOTO COCTOSHUW  BEILECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, >KMJIKOCTEH U
TBEPJBIX TEJI HA OCHOBE IOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKOM Teopun. CMauynBaHue
U KallWUIAPHBIE ABJICHUA. TEeII0BOe pacCIIMPEHNUE U CKATHE.

Temneparypa. CBsi3b TEMIIEpATypbl CO CKOPOCTBIO TEIJIOBOI'O JBUKEHHUS YaCTHULL.
Buytpennsisa sneprus. CriocoObl U3BMEHEHHUs] BHYTPEHHEW >HEpruu: TeIvlonepenadya u
coBepuieHHe paboThl. Buael Temonepenayu:  TEMJIONPOBOJHOCTb, KOHBEKIIHUA,
U3IIy4CHUE.

KonnuectBo TemnoTel. VYenbHas TEIIOEMKOCTh BellecTBa. TemiooOMeH Hu
TEIJIOBOE paBHOBECHE. YpaBHEHHUE TeIIoBoro OanaHca. IlnaBieHne m oTBepaeBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YAenbHas TeruioTa IuaBieHus. [lapooOpa3oBanue u
koHgeHcauusa. Hcnapenue. Kumnenuwe. VYyaenbHas Termiota mnapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPHI KUIIEHUS OT aTMOC(HEPHOTO 1aBJICHHUS.

BrnaxxnocTh BO3ayXa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIUIOTA CTOPAHUSL.

[TpuHune! padoTsl TermnoBsix aurateneit KITJ remnoBoro asurarens. TemnoBele
JBUTATEIU U 3alIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUs U NIPEBPALICHUS SHEPTUH B TEIUIOBBIX IIPOLIECCAX.

Jlemoncmpayuu
HaOnronenue 6poyHOBCKOTO JIBUKEHUS.
Habmonenue nuddysumn.
Habmronenue sBiaeHU cMauyuBaHUS M KaTWJUISIPHBIX SIBJICHU.
Habmronerune TenioBoro pacimpeHus Teil.
W3MmeHeHne JnaBlieHHMs Ta3a Mpd HM3MCHCHHMH O00bEMa W HarpeBaHUU WM
OXJIAJKIICHUH.
[TpaBuiia u3MepeHus: TeMnepaTypsl.
Bunsl Tennonepenaym.
OxnaxIeHue MpY COBEPIICHUU PaOOTHI.
HarpeBanue npu coBepiiieHur paboThl BHSITHUMH CHJIAMH.
CpaBHeHHE TEIUIOEMKOCTEN pa3IUYHBIX BEIIECTB.
Habmronenue kumexus.
HaOmronenue nmocTosHCTBa TEMITEPATYPHI ITPH TUIABJIICHUH.



Mojenu TEMIOBEIX JBUTATEIICH.

Jlabopamopuvie pabomwi u onvimoi

OnbITh IO OOHAPYKEHUIO ACUCTBUS CHUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

OnpITHI IO BRIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

OnbIThl 0 HAOMIOJAEHUIO TEIUIOBOTO PAaCIIMPEHUs Ta30B, KUAKOCTEH U TBEPIBIX
Tel.

Ornpenenenue naBiaeHus BO3Ayxa B 0auioHe MIIpHUIIA.

OnbIT, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUsI UIIN OXJIAXKICHHUS.

[IpoBepka TUIMOTE3bl JUHEHHON 3aBUCUMOCTU JUIMHBI CTOJOMKA >KUIAKOCTH
B TEPMOMETPUYECKON TPyOKe OT TEMIEPaTyphI.

HabGnronenue n3MeHeHrs BHYTPEHHEN SHEPTUU TeNa B pe3yibTaTe TeIIonepeiayu
¥ paOOThI BHEIIHUX CHIL.

HccnenoBanue ABJIEHUS TEIUIOOOMEHA MPH CMEIIMBAHUM XOJIOJHON U ropsuei
BOJIBI.

OnpeneneHue KOJWYECTBA TEIUIOTHI, IOJIYYEHHOTrO BOAOW IIpPH TEMIOOOMEHE
C HarpeThIM METATTMYECKUM LUITUHAPOM.

Onpenenenne yAenbHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue npouecca MCHapeHHusl.

Ornpenenenre OTHOCUTENIBHON BIAKHOCTH BO3AYXa.

Ornpenenenue y1eaIbHON TEMIOTHI IUIABJICHUS JIBIA.

Pa3znes 7. DiiekTpUUYeCKHe U MATHUTHBIE SIBJICHUS

Onexktpuzanmss Ten. JlBa poma dNEKTPUUECKHX 3apslioB. BsammoneiictBue
3apspKEHHBIX Tell. 3akoH KynoHa (3aBUCUMOCTh CUJIbI B3aUMOJICUCTBUS 3aPSAKEHHBIX TEJl
OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXKIY TEJIAMH).

Onekrpudeckoe mnose. Hanpsoxk€HHOCTh  diekTpudeckoro mnouss.  [IpuHnmn
CYTIEPIIO3UIINH JICKTPUIECKUX MOJIEH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenmn osnekTpudeckux 3apsmoB. OJIEMEHTAPHBIA DJIEKTPUYECKUN  3apsi.
Crpoenne atoma. [IpOBOJHUMKM M AMAJIEKTPUKH. 3aAKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsna.

DJIEKTPUUECKHI TOK. Y CJIOBUS CYIIECTBOBAHUS IJIEKTPUUECKOTO TOKA. MICTOUHUKH
MIOCTOSIHHOTO TOKa. JIeHWCTBUSL 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B )KUIKOCTAX U ra3ax.

OnekTtpuueckas 1enb. Cuila Toka. DNeKTpuueckoe Hamnpsbkenne. ConpoTUBIICHHE
MPOBOJHUKA. Y JAEIBbHOE COMNPOTHUBIICHHE BemiecTBa. 3akoH Oma g ydacTKa UEMH.
[TocnenoBaTenbHOE U MapaJIEIbHOE COCTMHEHUE IPOBOJHUKOB.

PaGoTa u MOIITHOCTH AJIeKTpUUECKOTo TOKa. 3akoH J[xoyns—JIenia. DnexkTpudeckue
IIETY ¥ TOTPEOUTENH IICKTPUIECKOM dHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTossHHBIE MarHuThl. B3auMOAEWCTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nojie. MarauTHoe 1oJjie 3eMJIM M €ro 3HaueHue JJIs KU3HU Ha 3emiie. OmbIT DpcTea.



MaruutHoe 1oJie 3IEKTpUYecKoro Toka. [IpumeHeHue 3JeKTPOMarHuTOB B TEXHHKE.
JlelicTBUE€ MarHUTHOTO TOJIsl Ha MPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEb MMOCTOSIHHOTO
Toka. Mcnosib30BaHWE JJIEKTPOJIBUTATENCd B TEXHUYECKUX  YCTPOMCTBAX U
Ha TPaHCIIOPTE.

OnbiTel @apanes. SBiIeHHE 3IEKTPOMArHUTHOW WMHAYKUMHU. IIpaBuno JleHna.
Onektporeneparop. CrnocoObl MONyYEHUS DJIEKTPUUECKOW SHEPTUU. DINEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX UICTOYHUKAX SHEPTHUH.

Jlemoncmpayuu
DJIeKTpU3aLus Tell.
JIBa poa 3JIEKTPUUECKUX 3apsII0B U B3AMMOJICUCTBUE 3apSKEHHBIX TEJl.
Y CTpONCTBO U JEUCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS UHIYKIUSI.
3aKOH COXpaHEHHUS DIICKTPUUECKHUX 3aPsJIOB.
IIpOoBOAHUKY U JUAJIECKTPUKH.
MoennpoBaHr€e CUITOBBIX JIMHUH 3JIEKTPUUECKOTO TTOJIS.
MCTOYHMKM ITOCTOSTHHOTO TOKA.
JIEHCTBUSA DIIEKTPUYECKOTO TOKA.
DJIEKTPUUECKHUM TOK B KUJKOCTH.
["a30BbI1i pa3psia.
N3Mepenune cuibl TOKa aMIIEpMETPOM.
N3mepenue 351eKTpuueCcKOro HalpsiKEHUs: BOJIbTMETPOM.
Peocrar 1 MmarazuH COpOTUBIICHUMN.
BzanmoeicTBrue NOCTOSIHHBIX MarHUTOB.
MonenupoBaHre HEBO3MOKHOCTH Pa3CICHUS MOJIFOCOB MarHuTa.
MoenupoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnsIT Opcrena.
MarauTHoe noJie ToKa. IJIEeKTPOMArHHUT.
JlericTBME MarHUTHOTO IOJISI HA TPOBOJIHUK C TOKOM.
DIIEKTPOJABUTATEND ITOCTOSIHHOTO TOKA.
UccnenoBanue aBaeHNUS SIEKTPOMArHUTHON UHAYKIIHH.
Onbitel Dapajes.
3aBUCUMOCTb HANIPABJICHUS MHIYKIIMOHHOT'O TOKA OT YCJIOBUI €r0 BO3SHUKHOBEHUS.
DJIEKTPOrE€HEePATOP MOCTOSIHHOTO TOKA.

JlabopamopHvie pabomul u onvimol
OnbITHI O HAOJIOICHUTO AICKTPU3ALUY TET UHIAYKITUEH U MPU COTPUKOCHOBEHUHU.
HccnenoBanue neiicTBUS JIEKTPUUECKOTO OIS HA MPOBOJTHUKHU U JTUDIICKTPUKH.
COopka 1 mpoBepka pabOThI IEKTPUUECKOMN I[EMU TOCTOSTHHOTO TOKA.
N3mepenne u peryaupoBaHie CHIbI TOKA.
H3mepenue u peryImpoBaHre HaMpsHKESHUS.
HccnemoBanne  3aBUCUMOCTH  CHJIBI  TOKa, HAYIIETO  Yepe3  PEe3HcTop,
OT CONPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.
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OnbIThI, JAEMOHCTPHUPYIOIIME 3aBUCHMOCTbh 3JIEKTPUYECKOTO  CONPOTHUBIICHUS
IPOBOJHMKA OT €r0 JJIMHBI, INIOMAAU TONEPEYHOT0 CEYEHUS U MaTEPHAIIA.

[IpoBepka npaBuia CIOKEHHS HAIPSHKEHUN MPH MTOCIEA0BATEIbHOM COCIUHEHUN
JBYX pE€3UCTOPOB.

[IpoBepka npaBuiia AJisi CUIIBI TOKA MPY ApaJIEIbHOM COEUHEHUH PE3UCTOPOB.

Onpenenenne pabOTHI AIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

OnpeneneHre MOIHOCTHU AJIEKTPUYECKOT0 TOKA, BBIAEISIEMON Ha PE3UCTOPE.

HccnenoBanne  3aBUCMMOCTM  CWJIBI  TOKA, MAYHIETO 4Yepe3  JIAMIIOUKY,
OT HAINPSKEHUS HA HEMl.

Onpenenenue KII/1 HarpeBarens.

HccnenoBanne MarHUTHOTO B3aUMOJICUCTBUS IOCTOSIHHBIX MArHUTOB.

N3yyeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MAarHUTOB IIPU UX O0BETMHEHUHU U
pazzieneHun.

Hccnenosanue 1elCTBUA JIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

OnbITEL, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS KATYIIKH
C TOKOM ¥ MAarHUTa OT CUJIbI TOKA U HAIIPABJICHHS TOKA B KaTYIIIKE.

N3ydeHune nelicTBUsI MArHUTHOTO T10JIS1 HA IPOBOJAHUK C TOKOM.

KoHcTpynpoBaHue u u3yueHue paboThl AIEKTPOIBUTATEINS.

N3mepenne KIIJ[ anexkTpoaBUraTeIbHON YCTAHOBKHY.

OMBITHI 10 UCCIEAOBAHUIO SBJICHHS JIEKTPOMAarHUTHOM MHAYKIIUH: UCCIENOBAHNE
W3MEHEHUW 3HAYEHUs U HAPABJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexannueckue siBJIeHUSs

Mexannueckoe  aBwkeHME.  MarepuanbHas — Touka. (Cucrema  OTCYETA.
OTHOCHUTEJIBHOCTh ~ MEXAaHMYECKOro  JABWXKEHHUS. PaBHOMeEpHOE  MpsSMOIMHENHOE
newxkeHue. HepaBHoMmepHOe mnpsiMonuHENHOE ABWKEHHE. CpenHsss W MIHOBEHHas
CKOpOCTB TeJla TP HEPABHOMEPHOM JBHKCHUH.

Yckopenue. PaBHoyckopeHHOE TpsiMoJIMHENHOE ABrMkeHne. CBOOOJHOE NaicHHE.
OmnebiTel [Nanunes.

PaBHOMepHOE ABMXEHUE MO OKpYyKHOCTH. Ilepuon m wacrota oOpaieHus.
JluHeriHas v yriioBas CKOpOCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHUE.

ITepseiii 3akoH Herotona. Bropout 3akoH HeroroHa. Tperuit 3akoH HeroroHna.
[IpyHIMI Cynepno3ULIMU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CWiia TPEHHSI CKOJIBXKEHHUS, CHUJIa
TPEHUS MOKOSI, IPYTHE BUbI TPEHHUS.

Cuna TSDKECTH U 3aKOH BCEMUPHOI'O TATOTEHUS. Y CKOpEHHE CBOOOHOTO Ma/ICHUS.
JBmxenune maHeT Bokpyr Connua. IlepBasi kocmuyeckas ckopocTh. HeBecomocTs u
IIEpErpys3KHu.
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PaBHOBecue martepuanbHOM TOUKH. AOcCONMOTHO TBEpHOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHOM OChIO BpaleHus:. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tema. M3Menenune wummysnbca. WMiynbc cunbl. 3aKOH COXpPaHEHHUS
UMITyJIbca. PeakTUBHOE ABUKEHUE.

Mexannyeckass paboTa U MOIIHOCTh. PaboTa CHII TSXKECTH, YNPYTrOCTH, TPEHHUS.
Cs13b sHepruu u paboThl. [loTeHIManpHas SHeprus Telna, MOJAHATOTO HaJl TOBEPXHOCTHIO
3emud. [loTeHnnanbHas sHeprus cxarou npyxuHbl. Kunertnueckas sHeprus. Teopema
0 KMHETUYECKOM 3HEPIuH. 3aKOH COXPAHEHUSI MEXaHUYECKON SJHEPIUH.

Jlemoncmpayuu

Habmronenne MexaHM4eCcKOro ABMKECHUS TeJla OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHUE ITyTEUW U TPACKTOPHI ABUKEHUS OJTHOTO M TOTO K€ T€JIa OTHOCUTEIBHO
pPa3HbIX TEJ OTCYETA.

N3MepeHne CKOpOCTH U yCKOPEHUS TPSIMOIMHEHHOTO ABUKECHHUS.

HccnenoBanue npu3HakoB PpaBHOYCKOPEHHOTO JBMXKEHUS.

Habmronenue nBrXeHUs Teja 1Mo OKPYKHOCTH.

HaGmronenne MexaHWYECKMX SIBICHHWM, NPOUCXOMSIIMX B CHUCTEME OTCuéra
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KCHUH OTHOCHTEJIFHO KaOHWHEeTa
(du3uKH.

3aBUCUMOCTB YCKOPEHHS T€Ia OT MACCHI TEJIA U ICUCTBYIOIIEH HA HETO CUJIBI.

Habmronenue paBeHcTBa CUJI TIPH B3aMMOJICHCTBUH TEIL.

N3MmeHenue Beca Tena npyu yCKOPEHHOM JABUKECHUH.

IIepenauya ummyJsibca Ipy B3aMMOJEHUCTBUU TEIL.

[IpeobpazoBanust SHEPTUH TPU B3AUMOJACHUCTBUU TEIL.

CoxpaHeHure uMITyJibca IMpU HEYIIPYroM B3aUMOICUCTBUM.

CoxpaHeHue UMITyJIbCa MpU aOCOJIFOTHO YIIPYTOM B3aUMOJICHCTBUU.

Habmronenune peak THBHOTO JBHKCHHMS.

CoxpaHeHHne MEXaHUIECKOM SHEPTHH IPU CBOOOTHOM TaJICHUH.

CoxpaHeHHE MEXAaHMYECKOM OHHEPruu IMpH JBWXKEHUU Tejla TMOJ JCUCTBUEM
MIPY>KUHBI.

JlabopamopHvie pabomul u onvimol

KoHcTpynpoBanue TpakTa Jyuisi pa3roHa U JaJbHEUIEro paBHOMEPHOTO JBHKCHUS
IIapUKa WIHA TEIEKKH.

Onpenenenue CpeaHEN CKOPOCTH CKOJBXKEHUS OpyckKa WM JBUKCHHUS IIapuKa
110 HAKJIOHHOM IIJIOCKOCTH.

Omnpenenenre yCKOPEHHUs Tejla MPU PAaBHOYCKOPEHHOM JBMKEHUU IO HAKIOHHOM
TUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBHKCHHH
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TUIOTE3bI: €CIM TPH PAaBHOYCKOPEHHOM JABMKEHUU 0€3 HadaabHOU
CKOPOCTH ITyTH OTHOCSATCSI KaK PsiT HEYETHBIX YUCEN, TO COOTBETCTBYIOIIHE MTPOMEKYTKH
BPEMEHH O/IMHAKOBBI.
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HccenoBaHue 3aBHCUMOCTH CHJIBI TPSHHS CKOJIBKEHHUS OT CHJIBI HOPMAJIbHOTO
JIaBJICHUSI.

Omnpenenenre k03P GUITMEHTA TPEHUS CKOJIbKCHUS.

Omnpenenenne KECTKOCTU TIPYKUHBI.

Omnpenenenrie pabOTHI CHIBI TPEHHUS TPH PABHOMEPHOM JBIDKCHUHM —Tela
10 TOPU30HTAILHON TTOBEPXHOCTH.

Omnpenenenre pabOTHI CHIIBI YIIPYTOCTH TPU TOIBEME TPy3a C MCIIOIb30BAHHEM
HETIOABMKHOTO U TOJIBHIKHOTO OJIOKOB.

M3yueHue 3akoHa COXpaHCHUS SHEPTHH.

Pa3nen 9. Mexanuueckue Koj1e0aHUA U BOJIHBI

KonebatenbHoe naBmxkeHune. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHUU: MEpHO,
4acToTa, aMIUINTyJa. MaremaTWyecKud W NPYKUHHBIM MasATHUKA. l[IpeBpamienue
SHEPTUM MPHU KOJIeOATETbHOM IBUKEHUHU.

3aryxatomue KojeOaHus. BolHyXeHHbIe KoneOaHus. Pe3onanc. Mexannuyeckue
BOJIHBI. CBOMCTBA MEXaHWYECKHX BOJH. [IpomosibHbiE W momepedHbie BOJHBL. J[inHA
BOJIHBI U CKOpPOCTb €€ paclnpocTpaHeHHUs. MeXaHUudecKue BOJIHBI B TBEPAOM TeEIeE,
CEHCMUYECKUE BOJIHBI.

3Byk. I'pomMkocTh 3Byka W BbicoTa TOHa. OtpaxeHue 3Byka. WHPpa3Byk u
YJIBTPa3BYK.
Jlemoncmpayuu

Hab6nronenue kosebanuil Tes1 noj| 1eCTBUEM CUJTbI TSKECTH U CUIIbI YIIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOntonenue BeIHYXIEHHBIX KOJIEOaHHM U pe30HaHCa.

PacnipocTpaneHnne mpoJ0JIbHBIX U MONEPEYHBIX BOJH (HAa MOJIETIH).

HabitoieHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHUI PE30HAHC.

JlabopamopHvie pabomul u onvimol

Omnpenenenre 4acTOTH ¥ Mepro/ia KOJIeOaHN MaTeMaTHIECKOTO MasSTHUKA.

Onpenenenre 4acTOThI U MeproAa KoJieOaHUN NPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBHCHUMOCTH TEepHOAa KoleOaHUi MOABEIIEHHOTO K HUTH Tpy3a
OT JUTUHBI HUTH.

HccnenoBanue 3aBUCMMOCTH Tepuoja KoleOaHWd MPYKUHHOTO MasTHUKA
OT Macchl Ipy3a.

[TpoBepka HE3aBUCHMOCTH MepHOa KoJleOaHnii Tpy3a, TOIBEHICHHOTO K HHTH,
OT Macchl Ipy3a.

OmnbITEL, JEMOHCTPUPYIOUINE 3aBUCHMOCTH TEpHojia KoJeOaHWuN TpPyKUHHOTO
MasiTHUKa OT MacChl Tpy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOAHOTO NaICHHUS.

Pa3nen 10. DyiekTpoMarHuTHoOE MoJie M 3JIEKTPOMATHUTHBIE BOJIHBI
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DJEeKTPOMarHuTHOE T0JIE. DNEeKTpOMarHUTHbIE BOJIHBL. CaoiicTBa
AIIEKTPOMAarHuTHeIX ~ BOJH. Illkama  3nekTpoMarHUTHBIX — BOJIH. Vcmonb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

OnexkTpomMarHuTHas npupoja ceera. CKopocTs cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BomnHoBBIE CBOMCTBA CBETA.

Jlabopamophwvie pabomul u onvimol
W3ydeHnne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C TIOMOIIIBIO MOOMIIBHOTO TeTe(OHa.

Pa3znen 11. CBeroBble siBJICHUS

JlyueBas mognenp cBerta. Mcrounuku csera. [IpsAmoismHENHOE pacnpOCTpaHEHHE
ceera. 3atmMeHus CosmnHuma u JlyHel. Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
OTPa)KEHUs CBETA.

[Ipenomnenne cBera. 3akOoH IpenomiieHus cBera. IlomHoe  BHYTpeHHee
oTpakeHue cBera. Mcrmosib30BaHME MOJHOIO BHYTPEHHErO OTPAKEHHS B ONTHUYECKHX
CBETOBOJIAX.

JIunza. Xop nydeit B nuH3e. OnTuyeckas cuctema QoroanmnapaTa, MUKpOCKONa U
Teneckona. ['na3 kak onruueckas cucrema. bin3opykocTs U JAIbHO30PKOCTb.

Pasnosxenue 6enoro ceera B criekTp. OnbiThl HetoToHa. CloXkeHHe CeKTpaIbHbIX
1BeToB. Jlucnepceus cBera.

Jlemoncmpayuu
[IpssMonMHENHOE pacIpOCTPAHEHHE CBETA.
OtpaxkeHue cBera.
[Tony4yenue n3o0paxeHuil B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cpera.
OnTHU4ecKuii CBETOBO/I.
Xox mydeii B cOOUpAroIIei JInH3e.
XO0J JIydeil B pacCEnBArOLIEH JTUH3E.
[Tomy4yenue n300paskeHuit ¢ MTOMOIIBIO JINH3.
[Tpuntun nevictBust hoToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
Mopenn rnasa.
Paznoxenue 0enoro cBera B CIEKTP.
[Tomyuenue 0enoro cBeTa Mpu CI0KEHUU CBETa Pa3HBIX LIBETOB.

JlabopamopHhvie pabomul u onvimol
HccnenoBanue 3aBUCHMOCTH YTJIa OTPaKEHUSI CBETOBOT'O JIyda OT yTJia MaACHHS.
N3ydeHne XxapaKTepUCTHK N300pakeHUs IIPeIMETa B TUIOCKOM 3epKalie.
VccenoBaHre 3aBUCHMOCTH YTJIa MPEJIOMIICHHS CBETOBOTO JIyda OT yria MaACHsI
Ha TPAHUIIC «BO3TyX—CTEKIION.
[Tomy4yenue n300pakeHM ¢ MTOMOIIBIO COOUPAIOIIECH JTUH3BI.
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Onpenenenre GOKYCHOTO paCCTOSHUS U ONITUYECKON CUIIbI COOMPAIOIIEH JIMH3BI.
OnbITH 1O Pa3JIOKEHUIO OEJIOT0 CBETA B CIEKTP.
OnBITH IO BOCTIPUSTHIO I[BETA MPEAMETOB MPHU UX HAOIIOJACHUM Yepe3 IIBETOBBIC

(UIBTPBI.

Pa3nen 12. KBantoBble siBJIeHUS

OmnbiTel Pezeppopaa u mianerapHas mojaens aromMa. Mogens atoma bopa.
Hcnyckanue u nornomenne ceeta atoMoM. KBaHThbl. JInHeHyaThIe CIEKTPBI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO siapa.
Hyxknonnas mogens atomHoro sipa. M3oronsl. PaguoaktuBHbie npeBpamienus. [lepuon
MOJIypacriajia aTOMHBIX SIIED.

SAnepHble peakuuy. 3aKOHBI COXPaHEHHUs 3apsA0BOT0 U MAaCCOBOI'O YHCEI. DHEPTHS
CBA3M aTOMHBIX szep. CBsA3b Macchl M SHEpPruu. Peakuny cuHTE3a W JEIEHUA sIEp.
Hctounuku sHeprun ConHUa U 3BE3I.

Snepnas osHepretuka. JIeMCTBUS pAangMOAKTUBHBIX M3JIy4YEHUM HaA KUBBIE
OpTaHU3MBL.

Jlemoncmpayuu
CHexTphl U3IyICHUS U TIOTIIOMICHUS.
CrexTpbl pa3IMvHbIX Ta30B.
CnekTp Boziopoja.
HabGnronenue TpekoB B kamepe BuiibcoHa.
PaboTa cuéTurka HOHU3UPYIOIINX U3TYICHHM.
Peructparius u3ny4eHus IpupOIHBIX MUHEPAJIOB U MPOJTYKTOB.

JlabopamopHvie pabomul u onvimwl

Habmoienne CrijionIHpIX U TMHEHYAThIX CIIEKTPOB M3ITyUeHHSI.

HccnenoBanue TPEeKOB: U3MEPEHHE DYHEPTHH YACTUIBI MO TOPMO3HOMY IYTH
(no dortorpadusam).

H3mepenue paanoakTHBHOTO (GOHA.

IHoBTOpHTEIBbHO-0000IAKOIINI MOTYJIb

[ToBTOpHUTENHEHO-0000IAIOIINN MOIYTh TpPEIHA3HAYCH ISl CHCTEMaTH3alluu |
0000IIeHNsT TPEAMETHOTO COACPKAHHUS W OMbITa JEATEIBHOCTH, MPHOOPETEHHOTO
IpU M3yYEHUU BCEro Kypca (U3MKH, a Takke g MOArOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 9K3aMeHY MO (pU3HKE JIJIsi 00yJarOIINXCS, BEHIOPABIINUX ITOT YICOHBIN
npeaMer.

[Ipy w3ydeHWH MaHHOTO MOMAYJS PEATU3YIOTCS W CHUCTEMATH3UPYIOTCS BHJIBI
JESTENIbHOCTH, HAa OCHOBE KOTOPBIX OOECIEUMBACTCA AOCTI)KCHHE TNPEIMETHBIX U
MeTarpeaMETHBIX TJIAHUPYEMBIX pE3yNbTaTOB oOyueHus, dopmupyercs
€CTECTBEHHO-HAY4YHasl TPAaMOTHOCTh. OCBOCHHME HAYYHBIX METOJOB HCCIIECIOBAHUS
SIBIICHUH TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBICHITH (PHU3UUECKHE SIBICHUS,
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MPUMEHSS TIOJYYCHHBbIE 3HAHWs, pElIaTh 3aJa4yd, B TOM YHUCJIE KA4ECTBEHHBIC U
AKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIHATBHO NEATEIBHOCTHBIN XapaKTep JAHHOTO pa3fesa peaIn3yeTcs 3a CUET
TOTO, YTO OOYJAFOIINECS BHITIONHSIOT 3aaHMs, B KOTOPBIX UM IIpeJiaracTcs:

Ha OCHOBE TOJIYYCHHBIX 3HAHWN PACIO3HABATh U HAYYHO OOBSICHATH (HU3UUECCKUE
SABJIEHUS B OKPYKAIOIIEN TPUPO/IE U ITOBCETHEBHOM KU3HMU;

WCITOJIb30BaTh HAYYHBIC METO I UCCIICAOBAHMS (PU3NMUECKUX SBJICHUN, B TOM YHUCIIC
IUIS1 TPOBEPKHU TUIIOTE3 U MOJTYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBHI HamOoJiee BaXKHBIX JOCTIKEHUNW COBPEMEHHBIX
TE€XHOJIOTUH, HalpUMEp, MPAKTUYECKOrO HKCIOJBb30BAHUS PA3JIUYHBIX HCTOYHUKOB
SHEPIrUM Ha OCHOBE 3aKOHA MPEBPALICHHUS M COXPAHEHUS BCEX HW3BECTHBIX BHJIOB
SHEPIUHU.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUSA

N3ydenne (u3NKH HA ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs HaNpaBlICHO
Ha JIOCTM)KCHUE JIMYHOCTHBIX, METANpEeIMETHBIX W MPEAMETHBIX 00pa3oBaTEIbHBIX
pE3yNbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare uszyueHus (pU3MKHM Ha YPOBHE OCHOBHOTO OOIIETrO 0Opa3oBaHMs
y o0yuarorierocst 0yyT chopMHpOBaHBI CIICAYIONINE TUIHOCTHBIC PE3Y/IbTAThI B YaCTH:

1) naTpMOTHYECKOr0 BOCTIUTAHMS:

IIPOSIBJIECHUE HHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKON
(bu3nUecKoil HayKu;

LIEHHOCTHOE OTHOIIEHHE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(U3ZHKOB,

2) rpa:KIaHCKOTO ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:

FOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXIEHHMU OOLIECTBEHHO-3HAYMMBIX
U JTUYECKUX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTHXKEHUN
(duzuKwy;

OCO3HaHHUE BaXKHOCTH MOPAIBHO-3THYECKUX IIPUHIIMIIOB B IE€ATEIbHOCTH YUYEHOTO;

3) 3CTeTHYECKOT0 BOCITHTAHMA:
BOCIIPUATHE DCTETHUECKUX KA4yeCTB (DM3MUCCKONM HAayKd: €€ TapMOHHYHOIO
HIOCTPOEHHSI, CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) HEHHOCTH HAYYHOT O TTO3HAHMS:

OCO3HAHUE IIEHHOCTH (PU3MYECKONM HAYKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaXKHENIIEH COCTABIIAIOILIECH KYIbTYPHI;

pa3BUTHE HAy4YHOW JIIOOO3HATENBHOCTH, WHTEpeca K HUCCIEN0BATEIbCKON
NEATEIIbHOCTH;

5) popmupoBaHus KyJIbTYPbI 3I0POBbSI H IMOIMOHATIHLHOTO 0J1AT OOy YHsI:
OCO3HaHWE LIEHHOCTM Oe3omacHOro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTHU MpaBUJl 0€30MacHOr0 MOBEACHUSI HAa TPAHCIIOPTE,
Ha JI0pOrax, ¢ 3JIEKTPUUYECKUM U TEIUIOBBIM 000PYJOBAaHUEM B JJOMAIIHUX YCIOBUSX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCUHU, MPU3HAHUE CBOETO IMpaBa Ha OUIMOKY U
TaKOT0 )K€ MpaBa y APyroro 4yejaoBeKa;

6) TPyA0BOT0 BOCIIUTAHMSA:

aKTUBHOE YYaCTHE B PCIICHHH NPAKTHYSCKUX 3adad (B paMKax CEMbH,
o0pa3oBaTeIbHONM OpraHu3allid, TOopoja, Kpas) TEXHOJOTMYECKOW U COIUaIbHOMN
HaIPaBJICHHOCTH, TPEOYIOIUX B TOM YUCIIC ¥ PU3NUECKUX 3HAHU;

MHTEpEC K MPAKTUIECKOMY U3YUCHHIO PO eccHii, CBI3aHHBIX C (DU3UKOM;
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7) 3K0JIOTHYECKOT0 BOCITUTAHMSA:

OpMEHTallMsd Ha MpUMEHeHHEe (PU3NYEeCKUX 3HAHUW IS pellieHus 3a7ad B 00yacTu
OKpY’Karolel cpeibl, IJIaHUPOBAHUSI MOCTYIKOB U OIIEHKU UX BO3MOKHBIX MTOCJIEICTBUN
JUISL OKPY KAKOIIEHW CPEIbI;

OCO3HaHHUE TI100aTbHOT0 XapaKTepa HKOJIOTMYECKUX MPOOJIeM U IyTel UX pelieHus;

8) amanTanuu K N3MEeHAIONINMCS YCJIOBHSIM COIMAIBLHON W IPUPOIHOI cpeabl:

NOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BHITIOJHEHUH HMCCIEAOBAHUN U MPOEKTOB
(¢u3nyecKoil HalIPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JAPYTHUX;

MOBBILICHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JESTEIbHOCTD;

noTpeOHOCTH B GOPMUPOBAHUN HOBBIX 3HAHUI, B TOM YHClie POPMYIUPOBATH UIEH,
MOHSITHS, TUTIOTE3BI O PUBNIECKUX OOBEKTaX U SIBICHUSIX;

OCO3HaHUE NAe(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B oOnacTu
buzukwy;

IUIAHUPOBAHHUE CBOETO PA3BUTHUS B MPHOOPETEHUH HOBBIX (PU3MYECKHX 3HAHUIA,

CTpEeMJICHHE aHAJIM3UPOBAThH U BBIABIIATH B3aMMOCBS3H MPUPOBI, O0IIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIIOJIb30BAHNEM (PU3UUYECKUX 3HAHUI;

OLIEHKA CBOMX JICHCTBUH C Y4ETOM BIIMSHUS HA OKPY>KAIOIIYIO CPEAy, BOZMOKHBIX
IJ100aNBHBIX TOCIIEICTBUM.

METANPEIMETHBIE PE3YJIbTATbDI

B pesynbraTe OocBOeHHS ImporpaMMbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOywaromerocs  Oyayr  cOpMHpPOBaHbl  MeETalpeAMETHbBIE
pe3ynbTaThl, BKJIIOYAIONINE TIO3HABATENIbHBIC YHHUBEpPCATbHBIE YYEOHBIC ACHCTBUSA,
KOMMYHHKATHUBHBIC YHUBEPCAIbHbIE yueOHbIC IEHCTBUS, PETYISTUBHBIC YHUBEPCATHLHBIC
y4eOHBIC ICUCTBUS.

IHo3HaBaTebHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUA
ba3oBble jiornyeckue 1eHCTBUS:

BBISIBIISITh U XapaKTepPU30BaTh CYIIECTBEHHBIC TMPU3HAKKA OOBEKTOB (SIBICHUN);

yCTaHABJIMBATh CYIISCTBCHHBIN MPU3HAK KIacCU(pUKAIIMN, OCHOBAHUS
1151 000OIIIEHUS U CPABHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH Y TIPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax, TaHHBIX
¥ HAOJTFIOICHHSIX, OTHOCSIIUXCS K (DU3UICCKUM SIBIICHHSIM;

BBISIBIIATH TIPUYUHHO-CJIC/ICTBEHHBIC CBSI3M MPU HU3YYCHUH (DU3UIECKUX SIBICHUUN U
MPOIIECCOB, JelaTh BBIBOJBI C WCIOJB30BAHUEM JIEIYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIFOUCHHH, BBIJIBUTATH TUIIOTE3bI O B3aUMOCBS3SX (PU3MUECKUX BEITNYNH;

CaMOCTOATENILHO BBIOMpATh CHOCOO pelieHus y4eOHOW (M3MYECKOW 3amadu
(cpaBHEHHE HECKOJIBKUX BAPUAHTOB PEIICHHsI, BHIOOP HanboJiee MOAXOASIIErO ¢ yYETOM
CaMOCTOSITEIIHHO BBIJICJICHHBIX KPUTEPHEB).
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ba3oBble ucciiefoBarebCKHe 1eCTBUA:

WCIIOJIb30BaTh  BOIPOCHI KAaK HCCJICNOBATENbCKUN  WHCTPYMEHT TIO3HAHMS,

MPOBOJAUTH TIO CAMOCTOSITEIBHO COCTABIIGHHOMY IUIAHY OIIBIT, HECJIOKHBIN
bu3nuecKkuii  IKCIEPUMEHT, HEOOJBIIOE HCCIeIOBaHUE (PU3UYECKOTO  SIBJICHUS;

OIICHUBAThH Ha MPUMEHUMOCTH U IOCTOBEPHOCTH HH(POPMAIIHIO, TTOTYUYEHHYIO B X0J1€
WCCJICIOBAHMSI WJTH DKCTICPUMEHTA,

CaMOCTOATENFHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
POBEIEHHOIO HAOIIOEHUS, OTIbITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXXHOE JaJIbHEWIIee pa3BUTHE (DUIUISCKUX TMPOIECCOB,
a TaKXKe BBIJBUraTh MPEINONOKEHUS 00 WX Pa3BUTHM B HOBBIX YCIOBUAX U
KOHTEKCTaXx.

Pabora ¢ nungopmanmueii:

NPUMEHATh PaA3IMYHbIE METOJbl, HMHCTPYMEHTBI M 3alpoChl MpPU IOUCKE
1 oTOope MHGOPMAIMKU WU JTaHHBIX C YYETOM MpPEMIOKEHHOW yuyeOHOU (pr3myeckoit
3a]1a4H;

aHaJIM3UpOBaTh, CHUCTEMATU3UPOBAThb U  HUHTEPIPETUPOBATH  UHGOPMALUIO
pa3IMYHBIX BUIOB U (POPM IIPE/ICTABICHMUS,

CaMOCTOSITEJIbHO BHIOMpATh ONTUMANIbHYIO (OpPMY IpeACTaBiIeHUsS HHPOPMALUU U
WUIIOCTPUPOBATh pEIIAEMbIE 3aJa4d HECIIOKHBIMM CXEMaMH, AuarpaMMaMH, HHOU
rpaduKoi 1 UX KOMOMHAIIUSIMHU.

KoMMmyHuKaTHBHBIC YHUBEPCAJbHbIC YUueOHbIe 1eHCTBUA:

B XO0/ie OOCYXJIEHUS Yy4yeOHOTro Marepuaia, pe3yJbTaTOB Ja0OpaTOPHBIX padOT
¥ TIPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKTAae€MOW TE€Mbl W BBICKA3bIBATH
W7eH, HalleJeHHbIE Ha pEIIeHHWE 3aJaud M MOAJAep)KaHWe OJarokeaaTelbHOCTH
OOIIICHNUS;

COTOCTABJIATh CBOMU CYXKACHHUA C CYXICHHUSIMH APYTUX YYaCTHUKOB JWajora,
OoOHapyX1BaTh pPa3IMn4YMe U CXOACTBO MO3ULIMII;

BbIpaXkaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTaBIATh PE3YNbTAaThl BBINOJHEHHOTO (DU3MUYECKOTO OIBITA
(9KCTIepUMEHTa, UCCTICIOBAHUS, TIPOCKTA).

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHHON W WHANBUAYAIBHON paOOTHI
IpU pelICHUU KOHKPETHON (pu3nuecKon mpoOIemMbl;

NPUHUMATDH 1€ COBMECTHOW NEATEIbHOCTH, OPraHU30BBIBATH NIEUCTBUS MO €€
JOCTUKEHHIO: PacCIpeliesiTh POJid, OOCYXKIaTh MPOLECCHl U Pe3yJIbTaThl COBMECTHOM
paboThI, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

BBITNIOJIHATH CBOIO YacTh pabOThl, JOCTUrasi KaYeCTBEHHOI'O pe3yJbTaTa Mo CBOEMY
HAIPABJICHUIO U KOOPAMHUPYS CBOM JEUCTBHUSA C APYTUMHU WICHAMH KOMAaH/IbI;

OLICHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOLMI MPOAYKT MO KPUTEPHSM,
CaMOCTOSITENIbHO C(POPMYITHPOBAHHBIM YUACTHUKAMU B3aHMOJICHCTBHSL.
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PerynsiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBHS
Camoopranm3zanms:

BBISIBJISITH MPOOJEMBI B JKM3HEHHBIX U YYEOHBIX CHUTyalMsX, TpeOYIOIuX
U1 pelieHus: GU3NYECKUX 3HaAHU;

OpPUEHTUPOBATHCS B PA3IMYHBIX MMOAXO0AAX MPUHATHS PEIICHU (MHAUBUIYAIBHOE,
INPUHATHE PELIEHUS B TPYIIIE, IPUHATHE PEIICHUN IPYyNIoN);

CaMOCTOSITEJIbHO COCTAaBJISATh AJITOPUTM peleHus (GU3NUYECKOM 3a7auu Wi IUlaHa
UCCIICIOBAaHMUsI C YYETOM HMEIOIIUXCS PECypCcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBAaTh Mpe/ylaraéMble BAPUAHTHI pELICHUH;

JieJ1aTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PELLCHHUE.

CaMOKOHTPOJIb, IMOUMOHAJILHBIN HHTEJJIEKT:

JaBaTh aJIeKBaTHYIO OIICHKY CHUTyallMM W Tpeajarath IUIaH €€ HW3MEHEHWS,

OOBSICHSATh MPUUYUHBI JIOCTUKEHUS (HEIOCTUKEHHUSI) PE3YIbTATOB JEATEIbHOCTH,
J1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTH (B TOM YHCJIE€ B XOJ[ BBIIOJTHEHUS
(Gu3MUeCcKOro HCCIENOBaHUs WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEILCTB,
M3MEHUBIINXCS CUTyallui, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBHUSM.

CTaBUTh ce0si Ha MECTO JPYroro 4ejioBeKa B XOJE Clopa WIA JUCKYCCUU
Ha HAY4YHYIO TeMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTroro.

MpU3HAaBaTh CBOE MPABO HA OUIMOKY MpU perieHuH (QU3UUECKUX 3a/lady WU
B YTBEPXKIEHHUSIX Ha HAYYHBIE TEMBI U TaKOE e MPaBo APYroro.

HHPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenus B 7 KJjacce MpeJMETHBbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIONTUXCS YMEHHIA:

UCIIOJI30BaTh TMOHATHSA: (U3MUECKHME W XUMHUYECKUE SIBJICHHS, HAOJIOJCHHE,
AKCIIEPUMEHT, MOJIENb, TUIOTE3a, SAMHHIBI (PU3NYECKUX BEIMYWH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHUSI BellecTBa (TBEpAOE, JKUAKOE, razo00pa3HOe), MEXaHHMYeCKOoe
NBIDKEHHWE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MPSMOJIMHEWHOE),  TpaeKTopus,
paBHOJICUCTBYIOIAs CcUJI, Jnedopmarusi (yrpyras, IUIacTUUeCcKas), HEBECOMOCTb,
COOOILAIOIIUECS COCYIbI;

paznuyath sBIeHus (quddys3us, TEIIoBOe JBIKEHHWE YacTUI[ BEIeCTBa,
pPaBHOMEpHOE JBMKEHUE, HEPABHOMEPHOE JBWIKEHUE, HHEPIIUS, B3aUMOJICUCTBHUE Tel,
paBHOBECHE TBEPABIX TEN C 3aKPEIUVIEHHOM OCBKO BpAICHHUs, Iepenadya HdaBJICHUS
TBEPABIMA TEJaMH, KXUIKOCTIMUA M Tra3amH, aTMOc(hepHOe IaBJcHUE, MJIABaHHUE TEl,
IIPEBPAIICHUS MEXaHWYECKON DHEPTUH) IO OMHMCAHWI0 WX XapaKTEPHBIX CBOWCTB W
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIONTUX TAaHHOE (PU3UIECKOE SIBIICHHCE,

pacro3HaBaTh MPOSBICHUE HW3YYCHHBIX (U3MYECKUX SBICHHH B OKpPYXKaIOMIEM
MUpE, B TOM Unciie GU3NIECKre sIBJICHUS B IPUPOJIC: TPUMEPHI IBIKEHUS C PA3TUIHBIMU
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CKOpPOCTSIMM B JKMBOW M HEKHMBOW NPUPOJE, NEHUCTBUE CUIIBI TPEHUS B IPUPOJE H
TEXHUKE, BJIMSHUE aTMOC(EPHOro AaBJICHHUS HA KUBOW OpraHu3M, IUIaBaHUE pbIO,
phluard B TeJ€ YeJOBEKa, MPHU 3TOM MEPEBOAMTH MPAKTHUUECKYIO 3a/ladyy B YUYEOHYIO,
BBIJICIISITH CYIIECTBEHHBIEC CBOMCTBA (PU3HAKHN) (PU3UUECKUX SBICHUI;

ONMKCHIBATh M3YYECHHBbIC CBOMCTBA Te€N W (PU3MYECKHE SBJICHHS, HCIOJIb3YS
¢uznyeckue BenMUMHBI (Macca, 00bEM, TUIOTHOCTH BEIECTBA, BPEMS, yTh, CKOPOCTH,
CpeaHssl CKOPOCTh, CHJIA YIIPYI'OCTH, CHJIA TSKECTH, BEC TEJa, CUJIA TPEHUs, TaBICHUE
(TBEpmoro Tena, KHUIKOCTHU, Tas3a), BBITAIKUBAIONIAS CHUJIa, MEXaHWdeckas padoTa,
MOIIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX((UIMEHT TMOJIE3HOTO JEUCTBUSA
MEXaHU3MOB, KUHETUYECKas U MOTEHIMaJbHAs JHEPrusi), MpH OIMNUCAHUU TPABUIHHO
TPaKTOBaTh (PU3MUECKUN CMBICIT UCIOJIB3YEMBIX BEJIMYMH, UX 0003HAUCHUS U €TUHUIIBI
(U3NYECKUX BEJIIMYMH, HAXOAUTh (HOPMYJIbl, CBS3BIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTh TpadUKyd H3YyYEHHBIX 3aBUCHUMOCTEH
(bU3UYECKHUX BEJIMYUH,

XapaKkTepU30BaTh CBOMCTBA TeJ, (pU3MUECKHUE SBICHUS U IPOLECCHI, UCIIONb3YS
IpaBUJia CIOKEHUs cuil (BIOJb OJHOM mpsiMoii), 3akoH ['yka, 3axon [lackans, 3akoH
ApxumMena, TpaBUJIO paBHOBECHS pbiyara (0J10Ka), «30J0TO€ MPAaBUIIO» MEXaHUKH, 3aKOH
COXPAHEHHUS MEXaHHYECKOM HHEpPrHM, MPH 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alIMChIBATh €T0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PM3UUECKHUE SIBICHHS, IMPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyaluld IMPAaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBIABIATH
MPUYNHHO-CJICICTBEHHBIE CBS3H, CTPOUTH OOBsICHEHHMEe u3 1-2 jormueckux miaroB
C onopoit Ha 1-2 W3y4YEHHBIX CBOMCTBA (PU3NUYECKUX SIBICHHM, (PU3UUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiatb pacu€THble 3anayud B 1—2 neHCTBHS, MCHOJB3YysS 3aKOHBI U (POPMYIIbI,
CBSI3bIBAIOIIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHaJIM3a yCJIOBHS 33/1a4 3alIUCHIBATD
KpaTKO€ yCIIOBHUE, TOJCTaBIATh (PU3NYECKHUE BEIMYUHBI B (POPMYJIBI M MPOBOAMTH
pacuéThl, HAXOIUTh CIIPABOYHBIE TaHHbIE, HEOOXOAUMBIE JJIs PELICHUS 3a]]a4, OLICHUBATh
PEATUCTUYHOCTD MOJTy4eHHON (DU3NYECKON BEIIMUMHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOYKHO PEIIUTh MPU MOMOLIM (PU3UUYECKUX
METOZ0B, B OIIMCAaHWU MWCCIIENOBAHUSA BBLICIATH IIPOBEPSEMOE IPEAIOIOKEHUE
(rumoTtesy), pa3aMyaTh U HHTEPIPETUPOBATH MOJIYYCHHBIN Pe3yJbTaT, HAXOJAUTh OIIUOKH
B XOJI€ OIBITA, JAENaTh BEIBOAKI IO €T0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI 10 HAOIIOACHHUIO (PU3UUECKUX SIBICHUN WU (QU3HUYECKUX
CBOMCTB Ted: GOPMYIUPOBATH NIPOBEPSIEMbIE MPEANOI0KEHUS, COOMPAaTh YCTaHOBKY
U3 MPEAJIOKEHHOTO0 000pYI0BAHMSI, 3aITUCHIBATH X0 ONBbITA U (HOPMYIUPOBATH BHIBOIBI;

BBITIOJIHATH NMPSMBbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tejla, 00bEMa, CHIIBI
U TEMIEPaTypbl C UCHOJIB30BAaHUEM AHAJOTOBBIX U HU(POBBIX MPHUOOPOB, 3aMUCHIBATH
MOKa3aHUs NPUOOPOB € YUETOM 3aJJaHHON a0COMIOTHOM MOrPEIIHOCTH U3MEPEHUN;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PM3UUECKOW BEIIMYUHBI OT JAPYTron
C UCTIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH MMYTHU PABHOMEPHO JBUXKYILIETOCS
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Teda OT BPEMEHHU JIBM)KEHMS T€Ja, CUJIbl TPEHHs CKOJBXEHHUS OT Beca Teja, KauyecTBa
00paOOTKM TIOBEPXHOCTEH TEN MW HE3aBUCUMOCTH CUJIbl TpPEHUA OT IUIOLIAIH
CONPUKOCHOBEHHMSI TEJ, CWIbl YNPYTOCTH OT YMJIWHEHHUs NPYKUHBI, BBITAIKUBAIOLIECH
CWIbl OT 00bEMaA MOTrpYyKEHHOW YaCTH Tella M OT IUIOTHOCTH MKUAKOCTH, €€
HE3aBUCHUMOCTH OT IIJIOTHOCTH T€JIa, OT MIyOUHBI, HA KOTOPYIO OTPYKEHO TEJIO0, YCIOBUN
TJTaBaHMsl TeJl, YCJIOBHM paBHOBECHS pbldyara M OJIOKOB, Y4aCTBOBATh B INTAHUPOBAHUU
y4eOHOTO0 UCCIEOBaHMsI, COOMPATh YCTAHOBKY W BBIMOJHATH H3MEPEHHUS, CICAYs
OpEUIOKEHHOMY IUIaHY, (PUKCHUpOBaTh pe3ylbTaThl IOJYYEHHOH 3aBUCHUMOCTHU
(¢u3NYeCKUX BEIMYMH B BUJAE MPEAJIOKEHHBIX TaOMUI] U TpaduKOB, NEIaTh BBIBOIbI
10 pe3ynbTaTaM UCCIICIOBAHNUS;

IPOBOJUTH KOCBEHHbIE M3MEpEHUs (PU3MUECKUX BETUYHMH (IJIOTHOCTH BEIIECTBA
KUAKOCTH U TBEPIOIrO Teja, CHUJIa TPEHUS CKOJIBKEHHs, JaBJICHHE BO3/yXa,
BBITAJIKUBAIOIIAs CUJIA, JEHCTBYIONIAs HA TOTPYKEHHOE B )KUJIKOCTh T€J0, KO3 PUIIMEHT
MOJIE3HOTO JEHCTBUSA MPOCTHIX MEXAHU3MOB), CIEAYS MPEII0KEHHON HHCTPYKIUU: TIPU
BBIMOJTHEHUH M3MEPEHUN cOOMpaTh HSKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIUHCIATH
3HAYEHHUE NCKOMOM BEJIUYNHBL;

coONI0aTh MpaBWIa TEXHUKU O€30MaCHOCTUM Mpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3blBaTh INPUHLMUIBI JEUCTBUS NPUOOPOB M TEXHHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETpP, COOOLIAIONIMECS COCYAbl, OapOMETp, pblyar, MOABMXKHBIN U
HETOABWKHBINA OJIOK, HAKJIIOHHAS [IJIOCKOCTb;

XapaKTEepPU30BaTh MPUHIMUOBI JEUCTBUS M3YYEHHBIX NPHUOOPOB M TEXHUYECKUX
YCTPONCTB C OMOpPOM Ha WX oOmucaHus (B TOM 4YHCIE: MOAIIUITHUKH, YCTPOMCTBO
BOJOIPOBO/IA, THAPABIMYECKUA Mpecc, MAaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcoC,
apeoMeTp), MCIOJb3ys 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBIICHUW W HEOOXOAMMbBIC
(u3ruecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPbI (HAXOAUTh HH(MOPMALMIO O MPUMEPAx) MPaKTUYECKOrO
UCTIOJb30BaHUsl (PU3MUECKUX 3HAHUM B TOBCEIHEBHOW JKM3HM M obOecreueHus
0e30macHOCTH MpU OOpalleHuu ¢ OpudopaMu W TEXHUYECKUMHU YCTPONCTBAMH,
COXPAHEHUs 37J0POBbsI U COOJIIOIEHNSI HOPM SKOJIOTMUYECKOT0 MOBEACHUSI B OKPY Karolei
cpene;

OCYUIECTBJISATh OTOOP HMCTOYHUKOB HHpopManuu B VHTEpHETE B COOTBETCTBHUU
C 33JJaHHBIM MOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUU U IYTEM CPAaBHEHHUSI
Pa3IMYHBIX MCTOYHHMKOB BBIACISATh MHGOPMAIINIO, KOTOPAsl SBISETCS MPOTUBOPEUNBOM
WA MOKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TPHU BBIMIOJIHEHMM YYE€OHBIX 3aJaHUl  HAYYHO-TIOMYJISIPHYIO
auTeparypy (U3MYECKOro CcolepkaHusl, CIpPaBOYHBIE MaTepualbl, PECYpChl CETU
WuTtepuer, Brnagetb npuéMaMH KOHCHEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
2—-3 UCTOYHUKOB MH(pOopMauu GU3HNUECKOTO COJEPKAHUS, B TOM YUCIIE MyOJIUYHO
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JieNiaTh KpaTKUe COOOIIeHHsT O pe3ybTaTaX MPOEKTOB WU y4eOHBIX HCCIEIOBAHMIA,
IpU 3TOM TPaMOTHO HCIOJB30BaTh M3YUYCHHBIH MOHATUIHBIN ammapaT Kypca (U3HKH,
CONPOBO’KJIaTh BBICTYIUICHUE MPE3CHTALMEM;

IIPU BBITIOJTHEHUH YYeOHBIX POEKTOB U UCCIIEIOBAHUI pacTpeaesisiTh 00I3aHHOCTH
B IPYIIIIE B COOTBETCTBUHM C ITOCTABJICHHBIMU 33J1a4aMH, CIIEAUTH 34 BBIIIOJIHEHUEM IIJIaHA
JCHCTBHM, aJleKBaTHO OICHUBATh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTh TPYIIIHI,
BBICTPAaNBaTh KOMMYHUKAaTUBHOE B3aUMOJECHCTBUE, YUUTHIBAasi MHEHUE OKPYKAIOIIHX.

K xoniy oOyueHuss B 8 kjiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

WCIIOJIB30BaTh NOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TETUIOBOE JBUKEHUE ATOMOB U

MOJIEKYJI, arperaTHble COCTOSIHUS BEUIECTBA, KPUCTAIUIMYECKUE U aMOp(HBIE Tea,

HACBIIICHHBI U HEHACBIILIEHHBIN Map, BIAXXHOCTh BO3/AyXa, TEMIEPATYpa, BHYTPEHHSS
SHEPrusl, TEMJIOBOW JBUTATENb, JIEMEHTAPHBIN SJIEKTPUUECKUN 3apsl, IJEKTPUIECKOE
10JI€, TPOBOJHUKH U JUAIIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE TI0JIE;
pasnuyaTth sIBJIEHUS (TEIIOBOE pAaCIIMPEHHUE U CKAaTHE, TEIUIoNepeaayda, TenIoBoe
PAaBHOBECHE, CMAYMBAHUE, KalWJULIPHBIE SIBIICHHS, MCIIAPEHUE, KOHJCHCALWS,
IJIABJIEHUE, KPUCTAJUTU3aLHs (oTBepAeBaHuUe), KHUIICHUE, TeIJIonepeaya
(TemI0npOBOHOCTh, KOHBEKIIMS, U3IIYUEHHE), FJIEKTPU3aLUs TN, B3AUMOJEHCTBUE
3apsiOB, JEUCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aAMBIKAHHUE, B3aNMOJCHCTBUE
MarHuTOB, J€MCTBHE MAarHUTHOrO IOJS HAa MPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAS
MHIYKUUSA) 10 ONUCAaHUI0O MX XapaKTepHbIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HM3YUYECHHBIX (PU3NYECKHUX SIBJICHUH B OKpY>KaroUIEM
MUpE, B TOM yucie (U3UYECKUE SABICHUS B MPUPOJE: MOBEPXHOCTHOE HATSKEHUE U
KaNWULIPHBIE SIBJIEHWS B IMPUPOJE, KPUCTAUIBI B mpupone, wuinydeHune ConHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE pPOCHI, TyMaHa, HHEs, CHEra,
ANIEKTPUYECKHUE ABJICHUS B aTMOc(hepe, dEKTPUUECTBO )KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiid, Jipeid MoaCcoB, poJib MArHUTHOTO MOJIA JJIA )KM3HU Ha 3emiie, MOJspHOe
CUSIHME, TpPU OSTOM [MEPEBOAUTH MPAKTUYECKYI0 3aJadyy B YYEOHYIO, BBIIEIATH
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKH) (PUINYECKUX SBICHUN;

ONMKCHIBATh HW3YYEHHBIE CBOMCTBA Tel M (U3UYECKUE SBICHHS, HCIOJIb3YS
¢u3nueckue BeIMYUHBI (TeMIeparypa, BHYTPEHHSSI DHEPrusi, KOJUYECTBO TEIIOTHI,
yaAelbHas TEIUIOEMKOCTh BEILIECTBA, YAEIbHAS TEIUIOTA IUIABJICHUS, YAECNbHAS TEIIOTA
napooOpa3oBaHMs, yleidbHas TEIUIOTa CropaHusl TOIUIMBA, KOA(DPHUIIMEHT MOJIE3HOrO
NEUCTBUS TEIUIOBOW MAIlIMHBI, OTHOCHUTEJIbHAS BJIAXKHOCTh BO3IYyXa, JJIEKTPUYECKHI
3apsijl, CHIIa TOKA, SJIEKTPUUYECKOE HAIPSIKEHNE, CONPOTUBIICHUE IPOBOIHHKA, YAECIBHOE
CONPOTHUBJICHUE BEIIECTBA, pad0Ta U MOIHOCTh 3JIEKTPUYECKOTO TOKA), MPU ONMHUCAHUU
NPaBUIBHO TPAKTOBaTh (M3MYECKUN CMBICI HCIOJb3YEMbIX BEJIMYMH, 0003HAYECHUS U
€AUHUIBI  (DU3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJbl, CBA3BIBAIOIIME JAHHYIO
(U3MUECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMU, CTPOUTH TpadUKU H3YyUECHHBIX
3aBUCUMOCTEHN (PU3MUECKUX BEJINYMH;
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XapaKTEPU30BaTh CBOMCTBA Tel, (DU3UYECKUE SIBJICHHUS M TPOIECCHI, UCIOJIB3YS
OCHOBHBIC TOJIOKEHUSI MOJICKYJIIPHO-KUHETUYECKONM TEOpUU CTPOCHHUS BEIleCTBa,
PUHIIUI CYTEPIIO3UIIMH TT0JIeH (Ha KaUeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsiia,
3akoH OMa s ydacTka uenu, 3akoH J[xoyns—JIeHra, 3aKOH COXpaHEHUs SHEPTHH,
P ATOM J]aBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alUCHIBATh €r0 MaTeMaTH4ECKOEe

BBIPA)KCHUE;
OOBSCHATH (PU3UYECKHE MPOLIECCHl U CBOWCTBA TeJl, B TOM YHUCIIE U B KOHTEKCTE
CUTyallud  IIPAKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATHL  [PUYUHHO-

CJIEJICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JOTUYECKHUX MIaroB ¢ onopou Ha 1-2
U3YYEHHBIX  CBOMCTBa  (DU3MUECKUX  SIBICHMH, (U3NYECKUX  3aKOHOB WM
3aKOHOMEPHOCTE;

pemiatb pacy€THbIE 3a7ayud B 2—3 JEHCTBUS, MCHOJbB3YysS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOIIME (PU3NUYECKUE BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHS 3a/1a4y 3alIUCHIBATh
KpaTKO€ YCJOBHME, BBISBISITh HEIOCTATOK IAHHBIX IJIsl PELICHHUsS 3aJayd, BbIOUPATH
3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE AJIs €€ pEeLIeHUs], IPOBOAUTH PAacU€Thl U CPABHUBATH
HOJy4YE€HHOE 3HaUYeHUE (PU3NUECKON BETMUUHBI C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOYKHO PEIIUTh MPU MOMOLIM (PU3UUYECKUX
METOJIOB,  HCIIOJNB3ysl  ONMCAaHUE  MCCIENOBAaHWs,  BBIACHATH  IIPOBEPSAEMOE
MPEANOJIOKEHNE, OIEHUBATHh MPABUIBHOCTh TMOPSAAKA IPOBEACHUS HCCIEAOBAHMS,
JIeNaTh BBIBOJIBI;

IPOBOAUTH OIBITHI IO HAOMIOACHUIO (DU3NYECKUX SIBICHUH WU (DU3HUECKUX
CBOMCTB TeJ (KanuJUIApHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJIEHUS BO3/1yXa OT €ro o0béma,
TEMIIEpaTypbl, CKOPOCTH ITPOLIECCA OCTBIBAHMS M HArPEBAaHUS MPU U3JIYyYEHUU OT L[BETA
u3Nydaonie  (MOrJomaronieil) MOBEpXHOCTH, CKOPOCTb  HUCHApPEHUs  BOAbI
OT TeMIeparypbl XUAKOCTH M IUIOWAAH €€ MOBEPXHOCTH, BJIEKTpU3ALMS Tel U
B3aMMOJICHCTBHE AIIEKTPUUECKUX 3apsAI0B, B3aMMOJEHUCTBUE INOCTOSHHBIX MAarHUTOB,
BU3YaJU3alMsl MAarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB, AEHCTBUS MAarHUTHOTO MOJIS
Ha MPOBOJHMK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa, CBOMCTBA 3JIEKTPOIBUTrATEIIS
MOCTOSIHHOTO TOKa): (pOopMyIHMpoBaTh MPOBEPSiEMbIE MPEANOIOKEHH, COOUpaTh
YCTaHOBKY U3 MPEAJIOKEHHOT0 000PYI0BaHHUs, ONUCHIBATH X0/ OIbITa U (POPMYIHPOBATH
BBIBO/IbI;

BBINIOJIHATh MPAMbIE HW3MEPEHHS] TEMIEPATypbl, OTHOCHUTEIHHON BJIAXKHOCTU
BO3/yXa, CHJIbl TOKa, HAMpPsDKEHUS C MCIOJb30BAaHUEM aHAJIOrOBBIX IMPUOOPOB U
JaTYNKOB (PU3MYECKUX BEJIWYUH, CPaBHUBATh pPE3YyJbTaThl H3MEPEHUH C Y4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH;

MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OJTHOM (DU3UYECKOI BETMYUHBI OT APYTOn
C HUCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTBH COINPOTHBIICHHS MNPOBOAHHKA
OT €ro JUIMHBI, IUIOLIA/IA ITOIIEPEYHOI0 CEYEHHUS U YAEIBHOIO COIPOTUBIICHHS BEIECTBA
MIPOBOJIHMKA, CUJIbI TOKA, UIYIIEr0 Yepe3 MPOBOJHMK, OT HANPSIKEHUs HA MPOBOJHMKE,
UCCJIEOBAHUE TOCIEA0BATENIBHOIO W IAPAJUIEIBHOTO COEAUHEHUN IPOBOJHUKOB):
IUIAHUPOBATh UCCIIEIOBaHUE, COOMPATh YCTAHOBKY M BBIMOJHATH W3MEPEHUS, CIeIys
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MPEIOKCHHOMY TUIaHy, (DUKCUPOBATh PE3YJIbTAThl MOTYyYEHHON 3aBUCHMOCTH B BHJIC
Ta0JIuI] U TPa(UKOB, JIeJIaTh BBIBOJIBI IO Pe3yJibTaTaM HUCCIICIOBAHMS;

MIPOBOJUTH KOCBEHHBIE N3MEpPEHUs (PU3NICCKUX BEIMUWH (yIeIbHas TEIIOEMKOCTh
BEILIECTBA, COMPOTHUBIICHUE MPOBOJHUKA, pabdOTa W MOIIHOCTh DJIEKTPUYECKOTO TOKA):
IJIAaHUPOBATh HM3MEPEHHUs, COOMpAaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CICHYS
PEII0KEHHONW MHCTPYKIINH, U BEIYUCIISITH 3HAUCHUE BEJIMUMHBI;

coOJro1aTh MpaBWjia TEXHUKH OE30MaCHOCTH IpuU paboTe C JabopaTOpHBIM
00opyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBLI JCHUCTBUS H3YYCHHBIX NPHOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpPON Ha MX OmHcaHus (B TOM YHUCJE: CHUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETp, TapoBasi TypOWHA, aMIEpPMETpP, BOJIBTMETP, CUYETYMK DICKTPUICCKOU
SHEPIruM, DJIEKTPOOCBETUTEIbHBIE MPUOOPBI, HarpeBaTelbHBIE  AJICKTPONPUOOPHI
(mpuMepshl), DJIEKTPUUYECKUE MPEIOXPAHUTENN, OSIEKTPOMATHUT, HJICKTPOJABUTATEIH
MOCTOSIHHOTO TOKAa), MCIOJIb3ysl 3HAHUS O CBOMCTBAXx (U3MYECKUX SBJICHUN W
HE00X0auMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M H3MEPUTEIbHBIE MPUOOPHI
0 CX€MaM M CXEMaTHIHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETP, TEPMOC, IICHXPOMETP,
TUTPOMETp, JIBUTATENIb BHYTPEHHETO CTrOpaHUs, AJIEKTPOCKOI, PEOCTaT), COCTAaBISAThH
CXEMBI AJIEKTPUUECKUX IIEMeHl ¢ MOCeA0BaTEIbHBIM U TMapauIeIbHbIM COEIUHEHUEM
AJIEMEHTOB, pa3jinyasi YCJIOBHbIC 0003HAYEHUSI DJIEMEHTOB JICKTPUUYECKUX LIETICH;

MPUBOJUTh TMPUMEPHl (HAXOAWTh HH(OpPMALMIO O IpUMEpax) MPAKTHUUYECKOTO
UCIIOIb30BaHUsl (U3MYECKUX 3HAHMK B IIOBCEAHEBHOM KW3HH JUII OOCCICUEHUS
0€30IMaCHOCTH TP OOpAIICHUH C MPUOOPAMH U TEXHUICCKUMH YCTPOHCTBAMH, COXPAHCHUS
3JI0POBBS U COOJIFOICHHSI HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPYIKAFOIIICH cpefie;

OCYIIECTBIISITh TOUCK HH(pOpMaruu (U3NYECKoro cojepxkanus B MuTtepHere,
HAa OCHOBE HMCIOIIMXCS 3HAHUN M MYTEM CpaBHEHUS OMOJHHUTCIBHBIX HCTOYHUKOB
BBIJICIATh WMH(OpMAIMIO, KOTOpas SBJISCTCS IPOTHBOPEUYMBON MM MOXET OBITh
HEJIOCTOBEPHOM;

WCIIOJB30BaTh IIPH  BBHITIOJTHEHUW YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJISPHYIO
auTepaTypy (HU3UUECKOTO COACp)KAHUS, CIPaBOYHBIC MaTepHajbl, PECypChl CETH
WNutepner, Bmagerh mnpuéMaMM KOHCIEKTHPOBAHUSA TEKCTa, IpeoOpa3oBaHUS
uH(pOpMaIMK U3 OJHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

co3qaBaTh COOCTBEHHBIC MHUCHMEHHBIE M KPATKHE YCTHBIE COOOIIEHUs, 00001as
HHpOPMAITHI0O U3 HECKOJIbKUX HCTOYHHUKOB (DM3UYCCKOTO COJCPKAHWS, B TOM YHCIIC
myOJWYHO  TPENCTaBIATH  PE3YNbTAaThl  MPOEKTHONW  WIM  HMCCIEIOBATEIBCKOM
JeSATEILHOCTH, TIPU ITOM T'PAMOTHO HCIIOJIb30BATh M3YUYCHHBIM MOHATUWHBIN amnmapar
Kypca (U3HUKH, COMPOBOXKIaTh BHICTYIUICHUE MTPE3CHTAIINECH;

MIPU BBHITIOJIHEHUH YYEOHBIX MPOEKTOB U HCCICIOBAHUN (PU3UYECKHUX IMPOIIECCOB
pacmpenensiaTb O0sS3aHHOCTH B TPYIIE B COOTBETCTBUHM C IOCTaBJICHHBIMH 3aJladyaMH,
CICAUTh 3a BBIMOJHEHHUEM IIIaHA JEHCTBUH M KOPPEKTUPOBATh €ro, ajaeKBaTHO
OIICHWBATh  COOCTBEHHBIM BKJIAM B  JCATEIBHOCTh  TPYIIIBI, BBICTpAUBATH
KOMMYHUKATUBHOE B3aUMO/IEHCTBUE, TIPOSBIISISI TOTOBHOCTH pa3perniaTh KOHMIUKTHI.
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K koHiy oOyueHus B 9 kjiacce mpeaMETHBIC pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIB30BaTh MOHATHS: CHCTEMA OTCYETA, MaTepUabHAs TOYKA, TPACKTOPHS,
OTHOCHUTEIFHOCTh MEXaHMYECKOTO JIBIKEHUS, AedopManus (ympyras, MiacTUYecKas),
TPEHUE, LIEHTPOCTPEMUTENBHOE YCKOPEHHUE, HEBECOMOCTh U IEPETPY3KHU, LIEHTP TAKECTH,
abCoMIOTHO TBEPIOE TEJO, IEHTP TSHKECTU TBEPIOTO Teja, paBHOBECHE, MEXaHUYECKHE
KoJ1e0aHMsI U BOJIHBI, 3BYK, MH(PPA3BYK U YIbTPa3BYK, JJIEKTPOMAarHUTHBIC BOIHBI, IIKaJI1a
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AAIbHO30PKOCTh, CIIEKTPhI UCITYCKaHHUS
Y TIOTJIONICHHUS, anb(a-, 6eTa- 1 raMMa-u3Iy4eHHsI, U30TOIIbI, AIepHAs SHEPTreTHKA;

pasnuyaTh sIBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEHHOE BUKEHUE,
PaBHOYCKOPEHHOE MPSMOJMHEWHOE JIBUYKEHUE, CBOOOTHOE MaJCHUE TEJ, pABHOMEPHOE
IBI)KEHUE TI0 OKPYXKHOCTH, B3aWMOJICUCTBUE TE€JN, PEAKTHBHOE JBUYKEHHE,
KojebaTenbHOEe JIBIKEHHUE (3aTyXawllre W BBIHYXKJCHHBIE KOJeOaHMs), PE30HAHC,
BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKa, IPSIMOJIMHENHOE PACTIPOCTPAHEHHUE, OTPAKEHNE
U [IPEJIOMJIEHUE CBETA, II0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3JIoKEeHUE OEJI0ro cBera
B CHEKTP M CJOKEHHE CHEKTPaJIbHBIX IIBETOB, IUCIEPCHUS CBETA, €CTECTBEHHAS
PaANMOAaKTUBHOCTh, BOSHUKHOBEHUE JIMHEHYATOrO CIIEKTPa U3IYUEHHUS) [0 OMMCAHUIO UX
XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIMIUX JaHHOE (HU3UUYECKOE
SBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YYECHHBIX PU3NYECKUX SBJICHUN B OKPY>KAIOIIIEM MHUPE
(B TOM yucie pu3NUecKue SBJICHUS B MPUPOJIC: MPUIUBHI U OTIUBBI, IBUKEHUE TIJIaHET
ConHeyHON CUCTEMBI, PEaKTUBHOE JBHIKEHHUE JKMBBIX OPTaHU3MOB, BOCIPUSTHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMHYECKHME BOJHBI, IYHAMH, 3XO, IBETa T,
ONTHYECKUE  SBJIEHUS B  MpUpoJe, OHOJIOTMYECKOE  JEHCTBUE  BUAMMOTO,
yIbTPa(UOIETOBOTO M PEHTIEHOBCKOTO HM3TYyYEHUN, €CTECTBEHHBINM paJHMOaKTHUBHBIN
(OoH, KOCMHYECKHE JTy4H, PAAMOAKTUBHOE U3Ty4eHUE MPUPOIHBIX MUHEPAJIOB, IEHCTBHE
paIMOAKTUBHBIX M3JTy4eHUH Ha OpraHu3M YeJIOBEKa), IpU OTOM TMEPEBOIUTH
MPAKTUYECKYIO 3a/7adyy B y4eOHYIO, BBIACNSTH CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKH)
(U3HYECKUX SBICHMII;

OMKCHIBATh W3YYCHHBIE CBOMCTBA Te€N U (UBUYECKUE SIBICHHS, HCIIOIb3Ys
du3nueckre BEIMYMHBI (CPEAHsSs 1 MTHOBEHHAsl CKOPOCTh Tejla TIPH HEPaBHOMEPHOM
JIBUKEHUHU, YCKOpPEHUE, MepeMelleHue, MyTh, YIJIOBas CKOPOCTb, CUJa TPEHUs, CHIIa
YOPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOJHOTO MaJICHUS, BEC TeJia, UMITYJIbC Tela,
UMITYJIbC CUJIBI, ME€XaHU4eckas paboTa M MOUIHOCTb, MOTEHIMAJbHAS HEPIHs Tena,
MOJHSATOrO HAJ MOBEPXHOCTHIO 3EMJIM, MOTCHLUHAIbHASI YHEPTUs CHKATOM MPYKUHBI,
KHHETHYECKasi SHEPTHsl, TIOJIHAS MEXaHU4YecKasi SHEPTHsl, IEPUOJ] U YaCTOTa KOJIeOaHUiA,
JUIMHA BOJHBI, TPOMKOCTHh 3ByKa M BBICOTA TOHA4, CKOPOCTh CBETA, IIOKAa3aTElb
MIPEJIOMJICHUSI CPE/bl), TPU OMUCAHWW MPABUIBLHO TPAKTOBATh (DU3MUECKUN CMBICI
UCIIOIb3YEMbIX BEJIMYMH, 0003HAYEHUS W C€IUHMIBI (DU3NYECKUX BEJIWYUH, HAXOJUTh
(GopMybl, CBA3BIBAIOUIME NAHHYIO (DU3UYECKYIO BEJIUYHMHY C JIPYTMMH BEJIMYMHAMU,
CTPOUTH TpaUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH,
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XapaKTepu30BaTh CBOWCTBA Tel, (pU3MUECKHE SBICHUS M TPOIECCHI, MCIONb3YS
3aKOH COXPAaHEHHS DHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHITUI CYTEPIIO3UIIHH
CWJI, TPUHIUI OTHOCUTENBHOCTH ['amunes, 3akoHbl HpIOTOHa, 3aKOH COXpaHEHUS
HMMITYJIbCa, 3aKOHBI OTPAKCHHS W MPEJIOMIICHUS CBETa, 3aKOHBI COXPaHEHUS 3apsI0BOTO
M MacCOBOTO UYHCEN TIPH SACPHBIX pEaKIUsAX, MpPH OSTOM JaBaTh CIOBECHYIO
(GopMyITHUPOBKY 3aKOHA U 3alIUCHIBATh €0 MAaTEMAaTHUECKOE BHIPAKCHNUE;

OOBSACHATHh (PU3MYECKUE TPOIIECCHl M CBOWCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE
CUTyalluii  TPAaKTHKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYUHHO-
CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JOTUYECKHUX MIaroB ¢ OMopoi Ha 2—3
M3YYCHHBIX  CBOWCTBA  (PU3MYECKMX  SBIICHWHA, (PU3NYECKUX  3aKOHOB  WIIU
3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3a7a4yM (ONMUpAIOIIMecs Ha CHCTeMY U3 2-3 ypaBHEHUM),
WCIIONIB3YysI 3aKOHBI W (DOPMYJIBI, CBS3BIBAIOIINE (PU3WYECKHE BEIMYMHBI: HAa OCHOBE
aHaJM3a yCJIOBMS 3aJjayMl 3allUChIBATh KPATKOE YCJIOBUE, BBISBISATH HEIOCTAIONINE WIIH
U30BITOYHBIE JAaHHBIC, BHIOMPATh 3aKOHBI M (DOPMYIIbI, HEOOXOAUMBIC ISl PEIICHHUS,
MIPOBOJIUTH PACUETHI M OIEHUBATh PECATHCTHYHOCTD TIOJYYCHHOTO 3HAYCHUS (PU3HMICCKON
BEJIMYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTHh MPU TOMOIIN (HU3UIECKUX
METO/JOB,  HWCIIOJB3YyS  ONMHCAHWE  WCCJICAOBAHMS,  BBIICIATH  MPOBEPIEMOE
MIPEANOJIOKECHNE, OIICHUBATh MPABUILHOCTh TIOPSAIKA TPOBEIACHUS HCCICIOBAHMS,
JIeNaTh BBIBOJIbI, HUHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOCHHUMN U ONBITOB;

MPOBOJIUTH OMBITHI MO HAOMIOMCHUIO (PU3NYECKUX SIBICHUN WM (DU3UICCKUX
CBOMCTB Ten (W3yueHHE BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHHUS JHEPIHH,
3aBUCUMOCTH TIepUOoia KOJieOaHU MPY>KUHHOTO MAsITHUKA OT MAacChl Tpy3a U KECTKOCTU
MPY)KWHBI M HE3aBHCHUMOCTH OT aMIUIMTYAbl MaJbIX KOJieOaHWH, NpSIMOIUHEHHOE
pacnpocTpaHEHUE CBETa, pPa3joKeHHWe OEIoro CBeTa B CIEKTP, M3YyUYCHHE CBOWCTB
U300paKEHUS B IUIOCKOM 3€pKajie U CBOWCTB M300paKEHUS MPEIMETa B COOMPAOIICH
JUH3E, HAOI0/IEHNE CIUIONIHBIX M JTMHEHYAThIX CIICKTPOB U3ITYUYCHHUS): CAMOCTOSATEIHLHO
coOupaTh YCTAaHOBKY M3 M30BITOUHOTO HAOOpa 000PYI0BaHHUS, OMUCHIBATH XOJ OTBITA U
€ro pe3yJbTaThbl, POPMYIUPOBATH BHIBOJIBI;

MIPOBOJIUTH TIPH HEOOXOJUMOCTH CEPHUIO TPSIMBIX U3MEPEHUM, OMpeesas CpeIHee
3HAUYCHUE U3MepsSIeMOi BeTWYMHBI ((OKYCHOE paCCTOSIHHME COOMPAOIICH JIUH3HI),
000CHOBBIBAThH BHIOODP criocoOa u3MepeHus (M3MEepUTEIHLHOTO TpUoopa);

MIPOBOJIUTH UCCIICIOBAHNUE 3aBUCUMOCTEH (DU3UICCKUX BEIIMYMH C UCTIOJIb30BaHUEM
MPSMBIX U3MEPEHUH (3aBUCUMOCTD ITYyTH OT BPEMEHU TIPU PaBHOYCKOPEHHOM JIBH)KCHHUH
0e3 HaYaJIbHOW CKOPOCTHU, NIEPHOJa KoeOaHui MaTeMaTUYeCKOTO0 MAasTHUKA OT JTHHBI
HUTH, 3aBUCUMOCTH YIJIa OTpPaXCHHS CBETa OT YIJIa MaJcHUS W yrja MPeOMICHHUS
OT yIJia MaJeHus): IIAaHUPOBAaTh UCCIEIOBAHUE, CAMOCTOSTEIILHO COOMPATh YCTAHOBKY,
dbuKcHpoBaTh pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHJIC
TaOJIHII ¥ TPAQHUKOB, JACJIaTh BBIBOBI ITO PE3yJIbTaTaM HCCIEIOBAHUS;
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IPOBOAUTH KOCBEHHBbIE M3MEPEHUs (U3MUYECKUX BEIUUYMH (CPEAHssl CKOPOCTh H
YCKOpPEHHUE Tela MPU PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOIHOTO NaJCHUS,
KECTKOCTh MPYXUHBI, KOAP(PUIMEHT TPEHUS CKOJIbKEHUS, MeXaHudeckas pabora H
MOIIIHOCTb, YaCTOTa U MEPUOJI KOJICOaHUI MAaTEMAaTUYECKOTO U MPYKMHHOT'O MAasTHUKOB,
OINITUYECKAs CUjla COOMparoIIel JIMH3bI, PaIMOaKTUBHBIN (DOH): IUIAHUPOBATH U3MEPEHMUS,
coOupaTh HSKCIEPUMEHTAIBHYIO YCTAHOBKY M BBINOJHATH HM3MEPEHHUS, CIEAys
MPEIJIOKEHHOW HWHCTPYKUMHU, BBIUHUCIATh 3HAUEHUE BEIMYMHBI W AHAJIU3UPOBATH
IIOJIyYEHHBIE PE3YJIBTATHI C YUYETOM 3aJaHHOU ITOIPEIIHOCTH U3MEPEHU;

coOMIoaTh MpaBUjia TEXHUKH OE30MAaCHOCTH TpuU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIEC MPU3HAKU M3YYEHHBIX (PU3UUYECKUX MOJEJEH: MaTepuaabHas
TOYKa, a0COJIOTHO TBEPJOE TEIO, TOUCUHBIH MCTOUYHHUK CBETA, Jy4d, TOHKas JIMH3A,
IUTAHETApHAs: MOJENb aTOMA, HyKJIOHHAsI MOJIEIb aTOMHOI'O $]1pa;

XapaKTEepPU30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM Ha UX OMHCAHUA (B TOM YHUCIIE: CIMIOMETP, AATUYUKU MOJIOKEHHUS,
pPAcCTOSIHUSL U YCKOPEHUs, paKeTa, 7X0J0T, OYKHU, IEPUCKOIL, oToanmnapar, ONTHYECKHUE
CBETOBOJBI, CIIEKTPOCKOII, JO3UMETp, Kamepa BuiibcoHa), HCHOJB3ysd 3HAHUS
0 CBOWCTBaX (PU3NYECKUX SIBJICHUN U HEOOXOUMBIE (PU3HUYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHUYECKHUX MPOLECCOB MPU PELICHUU
y4eOHO-IPAKTUUECKUX 3a/lay, ONTUYECKUE CXEMbl ISl HOCTPOEHUs H300pakeHui
B IJIOCKOM 3€pKajie U COOMpAOIIeH JIMH3E;

OPUBOJUTH TMPUMEPHI (HAXOAUTh HH(OpPMALMIO O MpUMEPax) MNPAKTUYECKOTO
UCIIONIb30BaHUsI (PU3MYECKMX 3HAHMM B TOBCEAHEBHOM XKU3HU Mg oOecreyeHus
0e30macHOCTH MpU OOpallleHuu ¢ MNpudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAHEHUs 37J0POBbsI U COOIIOACHNUS HOPM SKOJIOTHUECKOI0 MOBECHUS B OKpY KaroIen
cpene;

OCYILECTBIATh MOUCK HMH(OpManuu (u3nyecKoro conaepkanus B HHrepHere,
CaMOCTOATENbHO (OPMYIUPYs TOMCKOBBIM 3ampoc, HaXOAUTh IYTH ONPEAEICHUS
JIOCTOBEPHOCTH TOJIYyYE€HHOW wWHGOpMAllUM HA OCHOBE MMEIOIIUXCS 3HAaHUU W
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TMPHU BBHIMOJHEHHMH YYEOHBIX 3aJlaHU  HAy4YHO-TOMYJSPHYIO
auTepaTypy (U3MUECKOro COJep>KaHus, CIpPaBOYHBIE MaTepUajbl, PECypChl CETH
WuTtepHer, Brnagetb npuéMaMd KOHCIEKTHPOBAHUS  TEKCTa, MpeoOpa3oBaHMs
uH(OpMaIK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCbMEHHbIE U YCTHBIE COOOLIEHUSI Ha OCHOBE
uH(pOpMaIIMM U3 HECKOJbKMX HCTOYHHUKOB (PU3MYECKOTO COAEpKAHMS, MTyOIUYHO
MIPEACTABIISATH PE3YJILTATHI IPOEKTHOM WUJIU UCCIEA0BATEIBCKOMN AEATENBHOCTH, IPU 3TOM
IPaMOTHO HCIIOJb30BaTh M3YYEHHBIM TMOHATUHHBIA amnmapar HM3y4aeMoro paszena
GU3MKK W CONMPOBOXKAATh BBICTYIUIGHHE TNIpe3eHTauued ¢ y4€ToM OCOOEHHOCTEN
ayJIUTOPUH CBEPCTHHUKOB.
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TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Ne HanmenoBanue KonnuecTBo HpOFpaMMHOC COICPIKaHUC OcHOBHBIC BHUABI JCATCIIBHOCTH 06y‘IaIOHlHXCH
n/n Pa3aciioB 1 TCM qyaCcoOB

y4e0HOro npeaMeTa

Pa3znen 1. ®u3uka u ee poJib

B IIO3HAHNM OKPY KAI0LIero Mupa

BeJIMUUH. OPuznueckue
npubopsl. [lorpemHocTs
WU3MEPECHUAN
MexayHapoaHasi cucteMa
eUHUIL

1.1 | ®usuka—Hayka 2 ®dusuka — HayKa o mpupojie. | BoisiBneHue paznuuuii Mexny Gu3nuecKuMu 1
O MpUpPOJE SIBneHust npupoAbL. XUMUYECKUMHU MTPEBPAILICHHUSIMHU.
PuU3HYECKUE SABIICHUS: PacnioznaBanue u kiaccupukanus pU3n4ecKkux
MEXaHUYECKHE, TEIUIOBBIE, | SIBJICHUI: MEXaHUYECKUX, TEIJIOBBIX,
AIIEKTPUUECKUE, ANEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbIE, CBETOBBIE, Hab6nronenue v onvcanne Gpu3NUecKuXx sIBJICHHUM
3BYKOBBIE
1.2 | ®usnueckue 2 PuU3NYECKHNE BETNYNHBI. Ornpenenenue HEHbI AENEHUS Kb
BEJIMYMHBI N3mepenue pusnueckunx U3MEPUTENBHOTO IpUdOpa.

N3mepenre MTMHENHBIX pa3MepPOB TE U
IIPOMEKYTKOB BPEMEHHU € YYETOM ITOIPELIHOCTEM.
N3mepenne o0bEMa )KUJIKOCTU U TBEPIOTO TENA.
N3mepenne Temiiepatypsl Ipy MOMOLIU
XKUJKOCTHOTO TEPMOMETPA U TaTYUKA
TEMIIEPATyPHI.

BrImniosiHEHHE TBOPUYECKUX 3aJaHUH T10 TTIOUCKY
CIOCOO0B U3MEPEHUS HEKOTOPHIX (PU3NUECKUX
XapaKkTEpUCTHK, HAIIPUMED, PA3MEPOB MaJIBIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATEHHBIX
00BEKTOB, OOJIBIINX PACCTOSHUN, MAJTBIX
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IPOMEXYTKOB BpeMeHHU. O0Cyk1eHue
IpeIaraeMpIX crioco0oB

1.3. | EcrecTBeHHO- 2 Kak ¢usuka u qpyrue BriaBmkeHne runotes, 00bsICHSIONINX IPOCTHIE
HAy4YHbIN METOA €CTECTBEHHBIE HAYKU SBJICHHSI, HALIPUMED:
MO3HAHUS M3Yy4aroT NPUPOLY. — [I0YEMY OCTAaHABIIMBAETCS JBUKYILEECS
EcrecTBeHHO-Hay4HBIN 10 TOPU30HTAIIBHOU ITOBEPXHOCTH TEJO;
METOJ1 TO3HAHUS: — IIOYEMY B )KapKyI0 IIOTO/1y B CBETJION OJEXKIE
HaOJII0/IeHNEe, IOCTAHOBKA | IIpOXJIagHel, ueM B TéMHOM. [Ipeioxkenue
HAy4YHOI'O BOIIPOCa, CIIOCOOOB MMPOBEPKU TUIIOTE3.
BBIJIBUKEHUE TUIIOTES, [IpoBenenue nccaea0BaHus 10 MPOBEPKE KaKOM-
AKCIIEPUMEHT 110 MPOBEPKE | JINOO TMIOTESBI.
TUIO0TE3, 00BICHEHUE [TocTpoeHue npocTelmmx Moaeneu pusnaecknx
HaOJII01aEMOT0 SIBJICHUSL. ABJICHUH (B BUJE PUCYHKOB WJIA CXEM), HAIIPUMEP
Onucanue GU3NYECKUX NaJICHUE IPEAMETA; TPSIMOJIMHEWUHOE
SBJICHUM C TOMOLIBIO pacnpoCTpaHEHUE CBETa
Mozenen
Hroro no pazneny 6

Pa3nen 2. [lepBonavajibHbIe

CBC¢ACHHUSA 0 CTPOCHHMH BeIIECTBA

2.1

Crpoenue BeliecTa

1

CtpoeHue BeliecTna:
aTOMBI U MOJIEKYJIbI, UX
pa3mepsl. ONbITHI,
JIOKa3bIBAIOIIIIE
JTMCKPETHOE CTPOCHUE
BEIECTBA

HaGmronenne n uHTEpIpeTaIys OMbITOB,
CBUETENBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUHU BEUIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OrneHka pa3MepoB aTOMOB M MOJICKYJI

C UCIOJIb30BaHUEM (oTOrpaduil, MOITy4EHHbBIX
Ha aTOMHOM CHJIOBOM MHUKpockorne (ACM) —
naboparopHas pabora o TeMe: «OreHKa
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TuaMeTpa aToMa METOJOM PSIIOB
(c ucrionb3zoBaHueM GoTorpaduii)y».
Omnpenenenre pa3MepoB MaIbIX TEl

2.2 | JIBmkeHHe u
B3aMMO/ICCTBUE
YaCTHUIl BEIIECTBA

JIBU)KEHHE YaCTHI]
BemecTBa. CBsA3b CKOPOCTH
JBH>KEHUS YaCTHUIL

C TEMIIEPaTypoOil.
BpoyHOBCKOE TBUKEHHUE,
b dy3us.
B3aumopeiictBue 4acTuil
BEILIECTBA: MPUTSIKEHUE U
OTTAJIKUBAHUE

Habmronenue u 00bsicHeHHE OPOYHOBCKOTO
JBIKCHUS U sBJICHUS TUdPy3un.

[IpoBenenuie u 00bSICHEHNE OIBITOB

10 HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
[IpoBenenne u 00BICHEHUE OMBITOB 110
0OHAPYKEHUIO CUJT MOJIEKYJISIPHOTO MTPUTSHKEHUS
U OTTAJKUBAHUS

2.3 | ArperarHbie
COCTOSIHUS BEIIECTBA

ArperatHbl€ COCTOSTHUS
BEIIIECTBA: CTPOCHUE Ia30B,
KUJIKOCTEU U TBEPIBIX
(KpUCTaIIMYECKHX ) TEL.
BzanmocBs3p Mexy
CBOMCTBAaMHU BEILIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M X
ATOMHO-MOJIEKYJISIPHBIM
ctpoerHrueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUI
BOJIBI

Onucanue (¢ UICIOJIB30BaHUEM MPOCTHIX
MoOjIeJIel) OCHOBHBIX Pa3INuuii B CTPOCHHUH T'a30B,
KUJKOCTEH U TBEPJIBIX TEI.

OO0BsICHEHNE MATION COKUMAEMOCTH JKUIKOCTEN U
TBEPIBIX TEJ, OOJIBIION CKUMAEMOCTH ra30B.
OObsicHeHne coXxpaHeHus1 PopMbI TBEPBIX TET U
TEKY4YECTH KUIKOCTH.

[IpoBeneHue onbITOB, JOKA3BIBAIOIIUX, YTO

B TBEPJOM COCTOSIHUM BOJIbI HACTHUIbI HAXOASITCS
B CPEIHEM JIaJibllie APYT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B KUIKOM.

Y cTaHOBJICHUE B3aUMOCBSI3H MEXKIY
0COOCHHOCTSIMU arperaTHbIX COCTOSTHUN BOBI U
CYIIIECTBOBAHUEM BOJIHBIX OPTaHU3MOB

(MC — 6uonorus, reorpadmus)

Hroro no pazgeny
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Pazaen 3. /IBu:keHne v B3aUMOJeiicTBHE TeJl

3.1 | Mexanuueckoe 3 MexaHnueckoe JIBUKEHHE.
JIBU>KCHUE PaBHomepHoe n
HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. Cpennsis
CKOpOCTB IIpU
HEPAaBHOMEPHOM
NBI>KEHUU. Pacuér mytu u
BPEMEHHU JIBUKCHUS

HccnenoBanue paBHOMEPHOTO IBHXKCHHS,
OTIpe/ieNIeHUE ero MPU3HAKOB.

Ha6nronenue HepaBHOMEPHOTO ABUKEHUS U
OTIpe/IeNICHUE €ro OTIIMYHNI OT PABHOMEPHOTO
JIBUKCHHUSL.

Omnpenenenne CKOPOCTH PAaBHOMEPHOTO
JIBIKEHUS (IIapuKa B )KUJIKOCTH, MOJIETTH
AJIEKTPUUECKOTO aBTOMOOUJIS U T.1.).
Onpenenenue cpeIHEN CKOPOCTH CKOJIbKEHUS
Opycka UK IIapuKa 1Mo HAaKJIOHHOM IIOCKOCTH
Pemenne 3aga4d Ha onpeneneHue myTH, CKOPOCTH
U BPEMEHU PAaBHOMEPHOTO JABUKECHUSI.

AHanmu3 rpa)uKOB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BPEMEHH

3.2 | UHepus, Mmacca, 4 SIBieHue uHEPIUU. 3aKOH
TUIOTHOCTh uHepuuu. Bzaumoencteue
TeJ KaK Mpu4IrHa
U3MEHEHHUS CKOPOCTHU
NBIDKEHUS TeJl. Macca kak
Mepa UHEPTHOCTH Tea.
IInoTHOCTH BelecTBa.
CBs13b INIOTHOCTH

C KOJIMYECTBOM MOJICKYJI

B €UHULIE 00BEMA
BEIlIECTBA

OObscHEHNE U TPOTHO3UPOBAHUE SBJICHUH,
00yCIIOBJIIEHHBIX HHEPLIMEN, HAIPUMED, YTO
IIPOUCXOJUT ITPHU TOPMOKEHUHN WIIH PE3KOM
MaHEBPE aBTOMOOWIISI, TOYEMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTh IBUKEHHUE HA BEJIOCUTIENIE
WM CaMOKAaTe U T. [I.

[IpoBenenue n ananu3 ONBITOB,
JEMOHCTPUPYIOLIMX U3MEHEHUE CKOPOCTH
JNBH)KCHUS TENA B PE3YJIbTATE IEVCTBUS HA HETO
OPYTUX TEJl.

Pemenue 3ana4 Ha onpeiesIeHUE MacChl TEIA, €ro
00BbEMa U MIOTHOCTH.
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[IpoBeneHue u aHanu3 ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH T€Jia OT €ro MacChl Npu
B3anMoJIeicTBUM Tel. M3Mepenue Maccol Tena
Pa3IMYHBIMU CTIOCOOAMH.

Ornpenenenue MIOTHOCTY TEJA B pE3YyJIbTATE
U3MEpPEHHUs ero Macchl U 00BbEMa

3.3

Cuna. Buas! cui

14

Cuia kak XxapakTepHUCTHKA
B3aUMOJICUCTBUS TEIL.
Cuna ynpyrocTu U 3aK0H
I'yxa. M3mepenue cuel

C MOMOIIBIO JUHAMOMETPA.
SIBiIeHME TATOTEHUS U CHIIA
TsokecTd. Cuia TSKECTH
Ha JAPYruXx IUIaHETax.

Bec Tena. HesecomocTs.
CrnoxxeHue cui,
HaIpPABJICHHBIX 110 OJHOU
IPSIMOI.
PaBHOpelicTBYIOIIAs CUII.
Cuna tpenus. Tpenue
CKOJIBKEHHUS U TPEHUE
nokos. Tpenue B npupoae
Y TEXHUKE

N3yuenne B3auMOICHCTBHUS KaK MPUYHHBI
WU3MEHECHHS CKOPOCTH TeJa WK €T0 e opMaIinu.
Onucanue peayIbHBIX CUTYyaIlui B3aUMOACHCTBHS
TEJ C IIOMOIIBIO MOJIEeTIEH, B KOTOPBIX BBOJIHUTCS
MOHATHE U U300paKEHUE CHUIIBI.

Nzyuenue cunsl ynpyroctu. MccnenoBanne
3aBUCHUMOCTH CHJIbI YIIPYTOCTH OT YTHHEHUS
PE3MHOBOTO MTHYPA WU TPYKUHBI

(c moctpoeHuem rpaduka).

AHaJIN3 MPaKTUICCKUX CUTYaIui, B KOTOPBIX
TIPOSIBISICTCS ICUCTBUE CHITBI YIIPYTOCTH
(Ympyrocth Ms4a, KpOCCOBOK, BETOK JepeBa

u Jp.).

AHaM3 CUTYaIlUi, CBI3aHHBIX C SBIICHUEM
TATOTCHHUS.

OObsicHeHNE OPOUTAIBHOTO JBHKCHHS IIJIAHET

C MCIIOJIb30BAHHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPIIHH.

N3mepenue Beca Tena ¢ MOMOIIBIO JUHAMOMETPA.
O00CHOBaHHKE ATOTO CITOCO0A U3MEPEHHUHI.
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AHanu3 u MOJCIIUPOBAHUC SABJICHUS HCBCCOMOCTH.

DKCnepruMEHTAIBHOE MMOJTyYEHUE MpaBuiia
CJIOKEHUS CHJI, HAIIPABJIEHHBIX BJI0JIb OJTHON
npsiMoil. OnpeienieHne BEITMYUHBI
PaBHOAEHUCTBYIOLIECH CHIL.

N3yueHune cuitbl TPEHMS CKOJIBKEHUS U CUJIBI
TPEHUS TTOKOS.

HccenenoBanue 3aBUCMMOCTH CHIIBI TPEHUS

OT CHJIbI IaBJICHUS U CBOMCTB TPYLIUXCS
ITIOBEPXHOCTEMN.

AHaJIN3 IPAKTUYECKUX CUTYAIUM, B KOTOPBIX
IPOSBIISIETCS IEUCTBUE CUIIBI TPEHUS,
UCIIOJIb3YIOTCS CIIOCOOBI €€ YMEHBIICHUS WU
yBeJIMYEHUs (KaTaHUE Ha JIbDKax, KOHbKaXx,
TOPMOXEHUE aBTOMOOUJIS, UCIIOJIb30BAaHUE
NOJIIMITHUKOB, TUIABAHUE BOAHBIX KUBOTHBIX
u 11p.). Perienue 3agau ¢ uCHoIb30BaHUEM
dbopmyn s pacu€ra CUIIbl TSXKECTH, CUITBI
yOPYTrOCTH, CUIIbI TPEHUS

Hroro no pazneny

21

Pa3nen 4. [laBiieHue TBEPABIX TeJl, dKUIKOCTEH U ra3oB

4.1 | JaBnenwue. [lepenaua
JABJIEHUSI TBEPIBIMU
TeJIaMu, KUAKOCTIMU
U Ta3zaMu

3

Hapnenue. CriocoObl
YMEHBIIICHUS U YBETUICHUS
nasJjeHus. /laBiieHue rasa.
3aBHUCUMOCTB JaBJICHUS
rasa ot o0béma,
TeMITepaTyphl.

AHanu3 1 00bSICHEHNE OTIBITOB U MPAKTUIECKUX
CUTYaIlui, B KOTOPBIX MPOSBIICTCS CUIIA
JaBIICHUS.

O6ocHOBaHKE CIOCOOOB YMEHBIIICHUS U
YBEJIMYEHUS 1aBJICHUSI.

W3yveHnne 3aBUCUMOCTH JIaBJICHUS Ta3a
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[lepenaua naBieHus
TBEPIABIMU TEIIAMMU,
KUIKOCTSIMH U Ta3aMHU.
3axoH Ilackams

OoT 00bEMA U TEMITEPATYPBHI.

Nzydenne ocoOeHHOCTEN epeiayu JaBIeHUs
TBEPABIMU TEJIAMH, KUAKOCTIMHU U Ta3aMH.
O06ocHOBaHUE PE3yJIbTATOB OIMBITOB
0COOEHHOCTSIMU CTPOEHHSI BEILIECTBA B TBEPAOM,
AKUIKOM U Ta3000pa3HOM COCTOSTHUSIX.
DKCnepUMEHTAIBHOE JI0KA3aTENbCTBO 3aKOHA
[Tackans.

Pewienne 3a1a4 Ha pacu€T gaBiaeHUs TBEPIOTO
Tena

4.2 | JlaBiaeHHE KUIKOCTH 3aBUCHMOCTb JaBJICHHS HccnenoBaHue 3aBUCHMOCTH JIABJICHUS KHIKOCTH
XKUJTKOCTH OT TJTyOHHBI. OT TTyOUHBI IIOTPYKEHHS U TFIOTHOCTH KUJIKOCTH.
[TueBMaTnueckue mamuubl. | HaOGmonenre u o0bsICHEHUE THAPOCTATUYECKOTO
I'mapocrarnueckuit rapajokca Ha ocHOBe 3akoHa [Tackais.
napajgokc. Coobmiaromuecs | M3yueHne cooO1armmuxcs cocy10B.
cocynsl. ['mapasnmuueckue | Pemenue 3agad Ha pacd€r nqaBieHHs )KUAKOCTH.
MEXaHU3MBI OOBscHEHNE IPUHITUIA TCHCTBUS
TUAPABINYCCKOTO IIpecca, MHEBMAaTHUECKUX
MaIIIHH.
AHanu3 1 00BICHEHHUE MPAKTUIECKUX CUTYAIIHH,
JEMOHCTPUPYIOIINX MPOSIBICHUE TaBICHUS
KUJIKOCTH | 3akoHa [lackais, Hanpumep
IIPOIIECCOB B OpraHU3MeE MPHU TITyOOKOBOTHOM
HBIPSTHUN
4.3 | AtmochepHoe AtMocdepa 3emin u DKcrepuMeHTaIbHOE 0OHApYKEHUE
JTaBJICHUE aTMoc(depHoOe JaBJICHHE. aTMoCc(epHOro JTaBICHUS.

[IpyumnHEI Cy1IECTBOBAHMS

AHann3 ¥ 00bsICHEHHE OIBITOB H IMPAKTUICCKHUX
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BO3/IyIIIHON 000JI0YKU
3emmuu. OnbiT Toppuuerny.
N3mepenue armocepHoro
JaBJICHUS. 3aBUCUMOCTD
aTMoc(epHOro JaBieHUs
OT BBICOTHI HAJl yPOBHEM
Mops. [TpuGopsr

TUTSI I3MEPCHUS
aTMoc(epHOro 1aBIeHUS

CUTYalluH, CBA3aHHBIX C JEHCTBUEM
aTMoc(hepHOTro JaBJIECHMUS.

OO0BbscHeHne CyeCTBOBaHUS aTMOC(hepshl
Ha 3eMJIe U HEKOTOPBIX IUIAHETaxX WU €€
OTCYTCTBHUS Ha Apyrux miaaHerax u Jlyne.

OOBsicHEHHE N3MEHEHUS TNIOTHOCTH aTMOC(I)epI)I

C BBICOTOM M 3aBUCUMOCTH aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI.

Pemenue 3aga4 Ha pacuér arMochepHOTO
TTABJICHMSL.

N3yuenune yctporicTBa 6apomeTpa-aHeponaa

4.4

JlericTBUE )KUIKOCTU U
rasa Ha Morpy>kKeHHOe
B HUX TEJIO

JleicTBUE KUJIKOCTH U Ta3a
Ha NOTPYKEHHOE B HUX
Teso. BeiTankuBaronias
(apxumenioBa) cuiia. 3aKOH
Apxumena. [InaBanue Ten.
Bo3znyxomnaBanue

DKcnepuMeHTaIbHOE OOHAPY)KEHHE IEUCTBUS
KUJKOCTH Y Ta3a Ha MOTPYKEHHOE B HUX TEJIO.
Omnpenenenre BHITAIKUBAIONICH CUJTTBI,
JNEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE

B )KHJIKOCTb.

[TpoBeaenue u 06Cyx ACHUE OMBITOB,
JEMOHCTPUPYIOUIUX 3aBUCUMOCTD
BBITAJIKABAIOIIEH CUIIbL, ACHCTBYIOIIECH HA TEJIO
B KHUIKOCTH, OT 00BEMa MOTPYKEHHON

B JKUJIKOCTb YaCTH TEJIA ¥ OT TUNIOTHOCTH
KUIKOCTH.

IIposepxa nezagucumocmu 8blmanKuaroujel
cumbl, oelicmayouell Ha mejio 8 HCUOKOCMU,
om maccuvl meiua.

HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJEC

0T 00bEéMa OTPYKEHHOM B KHUIKOCTH YAaCTH TeJa.
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Pemenue 3aga4 Ha mprMeHEHNE 3aKOHA
Apxumena 1 yCJIOBHsI IUIAaBAHUS TEIL.
Koncrtpynposanue apeomerpa win
KOHCTPYUPOBAHHUE JIOJKU U OIIpeJIETIeHUE €€
IrpPy30H0bEMHOCTH

Hroro no pazgeny

21

Pa3znen 5. PaboTa u MOIIIHOCTDH. JHEPrus

5.1

Pabora n MOITHOCTB

3

Mexanunyeckas padoTa.
MomHoCTh

OKCIEPUMEHTAIBHOE ONPEIEICHUE
MEXaHUYECKOMN pabOThI CHIIBI TSKECTH

IIPY AJICHUN TEJIa U CUJIBI TPEHHUS

IIPY PAaBHOMEPHOM II€PEMELIEHUY TEa

10 TOPU30HTAIBHON TOBEPXHOCTH.

Pacuér momHoCTH, pa3BUBaeMOM IIPU MOABEME
110 JIECTHULIE.

Perenue 3a1a4 Ha pacu€T MEXaHUYECKOU pabOThI
Y MOILIHOCTH

5.2

[IpocTbie MEXaHU3MBI

[IpocTbie MEXaHU3MBI:
pbIvar, 0J10K, HAKJIOHHAs
IJIOCKOCTB. [IpaBuino
paBHOBECHS pbIyara.
[Ipumenenue npasuia
paBHOBECHS pblyara

K 0JIOKy. «30510TO€
npaBuiio» mexanuku. KITJ]
MPOCTBIX MEXAHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY U TEXHHKE

OrnpeneneHre BHIUTPHIIIA B CUIIE MPOCTHIX
MEXaHU3MOB Ha IPUMEepE pblyara, MoABHKHOTO 1
HETNOABMKHOT'O OJJOKOB, HAKJIOHHOM IIOCKOCTH.
UccnenoBanue ycioBusi paBHOBECHSI pblyara.
OO6Hapy)eHue CBOMCTB MPOCTHIX MEXaHU3MOB

B Pa3JIMYHBIX MHCTPYMEHTAX M TIPUCIIOCOOJICHHUSX,
UCIIOJIB3YEMBIX B OBITY M TEXHUKE, & TAKIKe

B )KHMBBIX OpraHU3Max.

DKCIepuMEHTaIbHOE JI0Ka3aTeIhCTBO PABEHCTBA
paboT Mpy MPUMEHEHUH TIPOCTHIX MEXaHU3MOB.
Onpenenenue KIIJ[ HaKJIOHHOM MJIOCKOCTH.
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Pemenue 3a1a4 Ha TpUMEHEHUE PABUIIA
paBHOBecus peruara ¥ Ha pacuér KII/]

5.3 | Mexannveckas 4 MexaHnueckas Heprusl. DKCTepUMEHTAIEHOE ONPE/ICIICHIE N3MEHECHUS
SHEPrUs Kunerndeckas u KUHETUYECKOW U OTEHIIMATbHON SHEPTUU Tea
MOTEHITMATbHASI SHEPT . IIPU €T0 CKATHIBAaHUH 10 HAKIIOHHOW TNTOCKOCTH.
[IpeBpaienue ogHoro Buaa | GopMynupoBaHue Ha OCHOBE HCCIIEAOBAHUS
MEXaHHYECKON SHEPTUU 3aKOHA COXPaHEHUsI MEXaHUUECKON SHEPIUH.
B Apyroil. 3aKoH OO6cyxeHre rpanul IPUMEHUMOCTH 3aKOHa
COXpaHEHHsI JHEPTUU COXPaHEHUS YHEPTHUHU.
B MEXaHHKE Pemmenwne 3a7a4 ¢ HCTIOIB30BaHIUEM 3aKOHA
COXPaHEHUs YHEPTHH
Hroro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB 110 ITPO'PAMME

38



8 KJIACC

Ne
/11

HaumenoBanue
pa3aenoB U TEM
y4eOHOro rpeaMera

KomauuectBoO
4acoB

[IporpamMmmHOe coniepkanue

OCHOBHBIC BUIbI JCATCIIBHOCTH o6yqa}onmxc;1

Pa3gen 1. TemioBblie ABJICHU

11

CrtpoeHue u cBOMCTBa
BEIIIECTBA

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUH CTPOCHHUS BEILIECTBA.
Macca u pa3mepbl aTOMOB U
MOJIeKYJ1. OIBITHI,
MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU.

Mopenu TBEpAOTO, JKUAKOTO
Y ra3000pa3HOr0 COCTOSIHUM
BEILIECTBA.
Kpucrammuueckue n
amopdHbIe Tena.
OOBsiICHEHHE CBOMCTB ra3os,
KUIKOCTEU U TBEPIBIX TEII
Ha OCHOBE IOJIOKECHUH
MOJIEKYJIIPHO-KHHETUYECKON
Teopun. CMaunBaHUE U
KaNWUISPHBIE SIBJICHUS.
Tennosoe pacmmpenue u
cKaTHe

Ha0ntonenue n uHTEpIIpETaIis OIBITOB,
CBUJIETEIBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUHU BEUIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

Pemenne 3a1a4 o olieHMBAaHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJ B €IJUHUIIE 00BEMA
BEIIECTBA.

AHaJIN3 TEKCTA APEBHUX aTOMUCTOB (HAIpUMED,
¢parmenTa nosmsl Jlykpenus «O npupone
BEICi» ) ¢ U3JI0KEHHEM 000CHOBAaHWM aTOMHOM
rUnoTe3sl (CMbIcI0BOE uTeHue). OreHka
yOeIUTENbHOCTH 3TUX 00OCHOBAHUH.
OOBbsicHeHHE OPOYHOBCKOTO IBUKCHUS, SIBJICHUS
mubdy3un 1 pazTudril MEXTy HUMU Ha OCHOBE
IIOJIOKEHUN MOJIEKYJIIPHO-KUHETHYECKON
TEOPUH CTPOEHHUS BEUIECTBA.

OObsicCHEHNE OCHOBHBIX Pa3IMYUid B CTPOCHUU
ra3oB, KUJKOCTEW U TBEPJIBIX TEN

C UCIIOJIb30BaHNEM TIOJIOKEHUI MOJIEKYJISIPHO-
KHMHETHYECKOW TEOPUU CTPOEHUS BEILIECTBA.
[IpoBeneHMEe ONBITOB MO BhIPALIMBAHUIO
KPHUCTAJJIOB OBAPEHHOM COJIM WIIK caxapa.
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[IpoBenenrie U 0ObSICHEHUE ONBITOB,
JEMOHCTPUPYIOUIUX KaUJUISIPHBIC SIBICHUS U
SIBJIEHUE CMAYUBaHUS.

OObsiCHEHUE POJIN KAMTUJUISIPHBIX SIBJICHUM

JUISl IOCTYTUIEHUS! BOABI B OPTaHU3M PaCTEHUMN.
HaOmronenue, npoBeieHuE U 00bSICHEHNE
OTBITOB MO HAOJIOACHUIO TETIOBOTO
paclIMpeHus ra3oB, KUIKOCTEW U TBEPIBIX TEN.
OObsicHeHue coxpaHeHust 00bEMa TBEPIBIX TET,
TEKY4YECTH KUIKOCTH (B TOM YHUCIIE, Pa3HULIBI

B TEKYUECTH JIJIS1 Pa3HBIX )KUIKOCTEN ),

JaBJICHUS Ta3a.

[IpoBenieHre ONBITOB, JEMOHCTPUPYIOITUX
3aBUCUMOCTb JIaBJICHUS BO3/IyXa OT €ro 00bEéMa u
HarpeBaHUsl WIHM OXJIKICHUS, U UX O0BICHCHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUECHHUSI.
AHaJIN3 NPAKTUYECKUX CUTYAINH, CBI3aHHBIX

CO CBOMCTBaMHM Ira30B, )KUJIKOCTEN U TBEPABIX TEI

1.2

TennoBele mporeccsl

21

Temneparypa. CBs3b
TEMIIEpaTypPhbl CO CKOPOCTHIO
TEIJIOBOTO JIBHYKEHHUS
yactul. Bayrpennss
sHeprusi. CnocoOsl
VU3MEHEHHUs BHYTPEHHEN
SHEPruu: Terjonepeaadya u
coBepieHue pabotsl. Bumbl
TEIUIONEPEIAUH:

O060CcHOBaHKE TIPABWIT H3MEPEHUS TEMITEPATYPHI.
CpaBHeHHE pa3IMYHBIX CIIOCOO0B U3MEPEHUS U
ITKaJI TEMIIEPATYPHI.

HaOmronenne 1 00bsICHEHHE OIBITOB,
JTEMOHCTPUPYIOIINX U3MECHCHHE BHYTPCHHCH
SHEPTUHU TeJia B pe3yibTaTe TeIUIonepe1adu 1
pabOThl BHEUTHUX CHII.

Habmronenue u o0bsICHEHNE OIBITOB,
00CyXIeHUE TIPAKTUICCKUX CUTYAIIHH,
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TEIJIONPOBOAHOCTb,
KOHBEKIUS, U3TyUCHHUE.
KonugecTBo TemnoTHI.
YienbHasgd TEILIOEMKOCTD
BemecTBa. TemiooOMeH n
TEIIOBOE paBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oananca. [InaBnenue u
OTBEpP/ICBaHUE
KPUCTAUIMYECKUX BEIIECTB.
VY enbHasa TeninoTa
TIJIABJICHHUS.
[TapoobOpa3zoBanue u
koHAeHcanus. Mcnapenue.
Kunenwue. Y nenpHas
TEIJI0Ta MapooOpa30BaHMUs.
3aBUCHUMOCTB TEMIIEPATYPBI
KHIICHUS OT aTMOC(EpHOTO
JTABJICHUSI.

BrnaxnocTs Bo3ayxa.
DHeprus TOIJIUBA.

VY nenbHas TerioTa
CrOpaHusl.

[TpunIUTIEI pabOTHI
Term1oBbIX aBurarenci KITJI
TETUIOBOTO JIBUTATEJIs.
TernioBbie ABUTATEIN U

JEMOHCTPUPYIOIINX Pa3IUYHbIE BUIBI
TEIUIONEepeaaun: TEMIONPOBOAHOCTb,
KOHBEKITHIO, N3JTyICHHE.

HccnenoBanue SBICHUS TEINIO0OMEHA

IPY CMEIIMBAHUM XOJIOJAHOU U rOpsiueid BOJIBI.
Habnronenue ycTaHOBIEHUS TEIJIOBOTO
PaBHOBECHUSI MKy TOPSIUYEH U XOJIOTHON BOJOH.
Onpenenenue (M3MEpeHNE) KOTUYECTBA
TEIJIOTHI, TOJIYYCHHOTO BOJIOH MPH TEIJIO0OMEHE
C HarpeThIM METALTUYECKUM LUITUHIPOM.
Onpenenenue (M3MEPEHNE) YACIbHON
TETMJI0EMKOCTH BEIIECTBA.

Petenue 3aa4, CBSI3aHHBIX C BHIYUCIICHUEM
KOJIMYECTBA TETUIOTHI U TETIIOEMKOCTH

IpU TEII000MEHE.

AHaIIN3 CUTyalui NPaKTUYECKOTO
WCITIOJIb30BAHUS TEIUIOBBIX CBOMCTRB BEIIECTB U
MaTepHaIOB, HAIPUMED, B LEIIIX
HEProcOePeIKESHUS: TeTITIOM3OJISIINS,
sHeprocoOeperarIye KPhIIlH,
TEPMOAKKYMYJISITOPBI U T. 1.

HaGnronenue siBnenuii uicmapeHus u
KOH/ICHCAIIWH.

HccnegoBanue npouecca ucnapeHus

PA3JIMYHBIX KUJIKOCTEM.

OObsicHEHHE SABJICHUI UCTIAPCHUS U
KOH/JICHCAI[UU HA OCHOBE ATOMHO-
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3alIMTa OKPYKAKOIIEH
Cpelbl.

3aKOH COXpaHEHHUS U
MIPEeBPALICHUS YHEPTUH
B TEIIOBBIX ITPOLIECCaX

MOJICKYJISIPHOTO YYCHHSL.
HaGmonenue n 00bscHeHneE mpoliecca KUIEeHUs,
B TOM YHCJIE€ 3aBUCHUMOCTH TEMIIEPATypPbl
KUTICHUS OT JaBJICHUS.

Onpenenenue (M3MEPEHNE ) OTHOCUTEIIBHOM
BJIQKHOCTH BO3/1yXa.

Habmronenue npoiiecca miaBiaeHUs
KPUCTAJIMYECKOT O BELLIECTBA, HAIIPUMED, JIbJA.
CpaBHeHHE NMPOLIECCOB TUIABJICHUS
KPUCTAUTMUECKUX TeJ ¥ pa3MsITICHHS

IpU HarpeBaHUM aMOP(HBIX TeJl.

Onpenenenue (M3MEPEHNE) YACIbHOU TETIIOTHI
TUTaBIICHUS JIbJIA.

OObscHeHre SBICHUN MIABICHUS U
KPUCTAJIM3A[MU HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHHUSI.

Pemenwe 3amay, CBsI3aHHBIX C BBIYHCICHUEM
KOJIMYECTBA TEIJIOTHI B MPOIIECCax
TEIUIONepeIauy MIPH TIJIaBICHUN U
KPUCTAJUIU3AIMH, UICTIAPEHUH U KOHJICHCALIHUH.
AHanu3 cuTyalui MpaKTHIeCKOro MPUMEHEHHSI
SBJICHUH TUTaBJICHUS M KPUCTAJUIN3ALINH,
HaTpuMep, MOJYYCHHUE CBEPXUUCTHIX
MaTepuasoB, CoJieBas TpeKa u JIp.

AHanu3 paboTbl U 00BICHEHHE PUHIIUITA
JEHCTBUS TEIJIOBOTO ABUTATENS.

Boruncnenue KonuuecTsa TEIIOTHI,
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BBIJICJISIIOIIETOCS PU CTOPAHUHU PA3TUYHBIX
BU0B ToruiuBa, U KIIJI geurarens.
OO0cyxeHue SKOJIOTMYECKUX MOCIEICTBUI
WCIIOJIb30BaHUS IBUTATENIC BHYTPEHHETO
CropaHusl, TETUIOBBIX U THIPOAJICKTPOCTAHIIAM

Hroro no pazaeny

28

Pa3nen 2. Duekrpuyeckue u

MAarHuTHbIC ABJICHUA

2.1 | Dnexrpudeckue

3apsAbl.
3apsyKCHHBIE Tela U
UX B3aUMOJICUCTBUSA

7

DJIeKTpU3aLUS TEN.

JIBa poaa 3JIEKTPUYECKHUX
3apsiaoB. BzaumopeicTeue
3apsHKEHHBIX TElL.

3akoH KynoHa (3aBUCUMOCTh
CHUJIbI B3aUMOJICUCTBUSA
3apSKECHHBIX TEI

OT BEJIMYUHBI 3aPSI0B U
PACCTOSIHUS MEXK]Ty TEJIaMH ).
DIIEKTPUYECKOE TOJIE.
HanpsoxénnocTts
3JIEKTPUYECKOTO TOJIS.
[Ipun1MI cyneprno3uuuu
BJIEKTPUYECKUX TOJIEN

(Ha KAaUECTBEHHOM YPOBHE).
Hocurenu anekrpuyeckux
3aps0B. DJIEMEHTAPHBIN
3JIEKTPUYECKUU 3apsl.
Ctpoenue aToma.
[IpoBonHUKM 1

Habutoienue u npoBeieHrE ONBITOB

10 3JEKTPU3ALNHU TEJI IPU COIPUKOCHOBEHUH U
VUHIYKIUEH.

Ha6monenue u 00bsiICHEHHE B3aUMOEHCTBYS
OJTHOMMEHHO M Pa3HOMMEHHO 3apsKEHHBIX TEJl.

OObsicHEeHUE TPUHITUTIA IEHCTBUS DJIEKTPOCKOTIA.

OOBsiCHEHHUE SBJIICHUM JICKTPU3AIIUN

IIPU COMTPUKOCHOBEHUU TEJI U MHIYKIIHEH
C MCIIOJIb30BaHUEM 3HAHUM 0 HOCUTEIAX
AIIEKTPUYECKUX 3aPsIIOB B BEIIECTRBE.
Pacno3naBanme n 00bSICHEHHE SIBJICHUI
AJIEKTPU3AIMHY B TIOBCEHEBHOM KU3HMU.
HaOmronenne n 00bICHEHHE OIBITOB,
WUTFOCTPUPYIOIIUX 3aKOH COXPaHEHUSI
3JIEKTPUYECKOTO 3apsa.

Habmrorerune onbsITOB 110 MOASTUPOBAHUIO
CUJIOBBIX JIMHUM AJIEKTPUYECKOTO TTOJIS.
HccnenoBanue neiicTBUS 3IEKTPUUECKOTO MOJIS
Ha MMPOBOJAHUKH U TUDJICKTPUKU
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TUAJIEKTPUKHU. 3aKOH
COXPAHEHHUS IIEKTPUUECKOTO
3apsaa

2.2

IlocTogHHEBIN
AJIEKTPUYECKUIN TOK

20

DIIEKTPUIECKHUM TOK.

VY cI10Bus CyIIECTBOBAHHUS
AJIEKTPUUYECKOTO TOKA.

M cTOUHNKY TOCTOSTHHOTO
Toka. JlencTBus
AJIEKTPUUYECKOTO TOKA
(TertoBOE, XUMUYECKOE,
MarHuTHOE).
DIIEKTPUYECKHUIN TOK

B )KHUJIKOCTSIX M razax.
DJIEKTpUYECKAS LIETIb.
Cwuna Toka. DIEKTpUIECKOE
HaIpsiKEHUE.
ConpotuBieHue
MPOBOJIHUKA. Y IEJIbHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH Oma /151 yyacTka
nenu. [lociaenoBarensHoe U
napajijieJIbHOE COCTMHEHUE
IIPOBOJTHUKOB.

PabGoTa 1 MOILITHOCTH
3JIEKTPUYECKOTO TOKA.
3akoH J[xoyna—JIeHna.
DIIEKTPUYECKUE 1T 1

HaGnronenue pa3inuyuHbIX BUIOB JEHCTBUS
IMEKTPUIECKOTO TOKA U OOHAPYKEHHUE ITHX
BUJIOB JICUCTBUS B IOBCEIHEBHOM KU3HU.
Halnronenue BO3HUKHOBEHUS Ta30BOr0 pa3psia
Y 3JIEKTPUYECKOTO TOKA B )KUIKOCTH

COopka u UCTIBITAHUE AIEKTPUUECKOU 1IEeTH
IIOCTOSIHHOTO TOKA.

N3mepenune cuitbl TOKa aMIIEpMETPOM.
N3mepenune 3JIeKTpUIECKOr0 HAPSIKEHUS
BOJIbTMETPOM.

[IpoBeneHmne u 0ObSICHEHHE OTBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
AIEKTPUYECKOTO COMTPOTUBIIEHUS IPOBOJHUKA
OT €ro JJIMHBI, TJIOMaAY MOTIEPEYHOIO CEUYCHUS
Y MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA,
IPOTEKAIOIIETO YEPES PE3UCTOP,

OT CONPOTHUBJIEHUS PE3UCTOPA U HANIPSIKEHUS
Ha PE3HUCTOpE.

[IpoBepka mpaBuiia CI0KEHUS HANPSIKECHUN
IIPH MOCJIEI0BATETHOM COEUHEHUH JBYX
PE3UCTOPOB.

[IpoBepka npaBumna AJisi CUIIbI TOKA

IIPY NapajuIeIbHOM COEAUHEHUU PE3UCTOPOB.
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OTpeOUTEH
ANEKTPUIECKON SHEPTUH
B ObITy. KopoTkoe
3aMbIKaHHE

AHaJIN3 CUTyalHi MOCIEN0BATEIBHOIO U
napauieIbHOTO COEAMHEHUS TPOBOTHUKOB

B JIOMAIITHUX AJIEKTPUUECKUX CETSIX.

Pemienue 3agau ¢ ucnosib3oBanreM 3akoHa OMa
1 hopMys pacuéra AIEKTPUIECKOTO
CONIPOTHBJIEHUS [P MTOCIEA0OBATEILHOM U
napaieIbHOM COEIMHEHUU TPOBOJHUKOB.
Ornpenenenre padOThI IEKTPUIECKOTO TOKA,
IIPOTEKAIOIIETO YEPE3 PEUCTOP.

Ornpenenenre MOIHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

Hccnenoanne 3aBUCUMOCTH CUJIBI TOKA YEPE3
JAMIIOYKY OT HanpsiKeHUs Ha Hed. OnpeaeneHue
KII/l narpeBareis.

Uccnenoanue npeoOpa3zoBaHus SHEPTUH

IpY OABEME TPY3a JICKTPOABUTATEIIEM.
OObsicHEHUE YCTPOICTBA U MPUHIIAIIA JIEHCTBUS
JIOMAITHUX JIEKTPOHATrPeBaTEIbHBIX MPUOOPOB.
OObsicHEeHUE IPUYKUH KOPOTKOTO 3aMbIKAHUS U
MIPUHIIUIIA IEUCTBUS IUIABKUX MPEIOXPAHUTENEH.
Pemenue 3a1a4d ¢ HCNoIb30BaHUEM 3aKOHA
Jlxoyns—Jlenna

2.3

MarHuTHbIC IBJICHUS

ITocTossHHBIE MAarHUTHI.
B3aumoericteue
ITIOCTOSIHHBIX MarHuTOB.
MarsuTtHoe 1noJie.
MarauTHOE 110J1€ 3eMIn

HccnenoBanue MarHuTHOTO B3aUMOCHCTBUS
MMOCTOSIHHBIX MarHUTOB.

N3y4yeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB P UX 00BEAUHEHUN U Pa3JICICHUMU.
HccnenoBanne MarHuTHOT'O B3aUMOJSHUCTBHUSI
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Y €70 3HAYCHHUE ISl )KU3HU
Ha 3emie. OnbIT Dpcrena.
MaruauTHoOe nosue
3JIEKTPUYECKOTO TOKA.
[Ipumenenne
AIEKTPOMAarHUTOB

B TeXHHUKE. [[eiicTBue
MarHUTHOTO MOJIs

Ha MPOBOJHUK C TOKOM.
DIIEKTPOABUTATEND
MOCTOSTHHOTO TOKA.
Hcnosnp3oBanue
3IEKTPOJBUTATEIICH

B TEXHHUUYECKUX YCTPOMCTBAX
U Ha TPaHCIIOPTE

IIOCTOSIHHBIX MarHUTOB.

N3ydenne MarHuTHOTO IO IMTOCTOSTHHBIX
MarHuTOB IIPU UX OOBEUHEHUU U PA3CICHUH.
[IpoBenieHrEe ONMBITOB MO BU3yAIM3aLUH MOJIS
IIOCTOSTHHBIX MarHuTOB.

N3ydenue siBneHrUs HAMarHM4MBaHUSI BEIIECTBA.
Hccnenopanne AEMCTBUS JIIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

IIpoBeneHue ONbITOB, AEMOHCTPUPYIOLIUX
3aBUCHUMOCTB CHJIbI B3aUMOJICHCTBUS KaTyIIKN

C TOKOM Y MarHuTa OT CWJIbI U HAIIPaBJICHUs TOKa
B KaTyIIIKE.

AHaJIN3 CUTyalli IPAaKTUYECKOTO MPUMEHEHHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHX
YCTPOMCTBAX, MPOMBIIIJIEHHOCTH, MEJIULIUHE).
N3yuenue gercTBUS MArHUTHOTO MOJIS

Ha ITPOBOJAHUK C TOKOM.

N3ydeHne nercTBUS 3JIEKTPOABUTATENS.
Nsmepenne KII1/I anexTpoaBurarenbHOn
YCTaHOBKH.

Pacrio3znaBanue u ananu3 pa3inyHbIX
IIPUMEHEHUH JJIEKTPOIBUTATEIICH

(Tpancmopt, OBITOBBIC YCTPONCTBA U AP.)

24

DneKTpoMarHuTHas
WHTYKITAS

OnbiTel @apanes. SABneHue
3JIEKTPOMArHUTHOM
uHaykuuu. [Ipasuno Jlenna.
DJIEKTPOreHepaTop.

OIBITEI IO UCCICIOBAHUIO SIBICHUS
3JIEKTPOMArHUTHON MHIYKIUN: UCCIICIOBAHUE
W3MEHCHUW 3HAYECHUS Y HAITPABJICHUS
VHAYKIIMOHHOTO TOKa
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CnocoObl oJTy4eHUs
AIIEKTPUYECKON SHEPTHH.

DJIEKTPOCTaHIIUU
Ha BO300OHOBIISIEMBIX
HCTOYHHKAX SHEPTHUH
Htoro mo pazneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME

47



9 KVIACC

No HaumenoBanue KomnuectBo | IIporpammuoe conepxanue | OCHOBHBIE BUIBI ACATEILHOCTH O0yUAFOIINXCS
/n pa3aeIoB U TEM JacoB
y4eOHOTO MpeaMeTa
Pa3gen 1. Mexanunueckue siBJICHUA

11

MexaHuueckoe
JIIBYOKEHHE U CIIOCOOBI
€ro OIMMCaHUsA

10

MexaHndeckoe ABUKEHHE.
MarepuanbHas TOUKA.
Cucrema otcuéra.
OTHOCHUTEIBHOCTD
MEXaHUYECKOTO ABUKECHUS.
PaBHOMEpHOE
MPSIMOJIMHEUHOE IBUKEHUE.
HepaBromepHoe
MPSAMOJIMHEWHOE IBUKEHHUE.
CpenHsis 1 MTHOBEHHAs
CKOpOCTb Teja mpu
HEPAaBHOMEPHOM JIBUKEHUH.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEMHOE IBU>KEHUE.
CBo0OOIHOE T1aJIEHUE.
Onpitel ['anunes.
PaBHOMeEpHOE IBHKEHUE

110 OKPY>KHOCTH.

ITepuon u yacrora
oOpamenus. JInaeitHas u
YIJIOBasi CKOPOCTH.

AHanu3 v 00CYXICHHE Pa3THIHBIX IPUMEPOB
MEXaHUYECKOTO JBUKCHHUS.

OO6cy>xaeHue rpaHul] IPUMEHUMOCTH MOCITH
«MaTepuagbHasi TOUKay.

Onucanue MEXaHUYeCKOTO JBUKECHUS
pazIMYHbBIMU crioco0amu (ypaBHEHUE, Ta0IuUIIa,
rpaduk).

AHaJIN3 KU3HEHHBIX CUTYallui, B KOTOPBIX
MPOSIBIISICTCSI OTHOCUTEIHHOCTH MEXAaHUYECKOTO
JIBUKCHUSI.

Halnronenue MexaHu4ecKoro JBUKEHUS Tela
OTHOCHUTEBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHueE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO U TOTO K€ T€Ja OTHOCUTEIIBHO Pa3HbIX
TEJI OTCYETA.

Amnanu3 tekcra ["anunes 06 OTHOCUTENIbHOCTH
JBU)KCHUST; BHITTOJTHEHUE 3aJaHUM 110 TEKCTY
(CMBICJIOBOE UTCHHE).

Onpenenenne cpeHEed CKOPOCTH CKOJIbKEHHUS
OpycKa WM ABWKECHUS IIapHUKa M0 HAKJIOHHOM
IJIOCKOCTH.

AHam3 1 00CyXKIeHHEe CIIoco00B
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LleHTpOoCcTpEMUTENIEHOE
YCKOpEHUe

PUOINKEHHOTO OTIPE/ICTICHUS MTHOBEHHOM
CKOPOCTH.

Omnpenenenrne CKOPOCTH PAaBHOMEPHOTO
JBIDKEHUS (IIapuKa B )KUIKOCTH, MOJICTTH
AIEKTPUIECKOTO aBTOMOOHIIS | T. 11.).
Ornpenenenye myTy, TPOUICHHOTO 3a JaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJla

110 rpauKy 3aBUCUMOCTH ITyTH PABHOMEPHOT'O
JBIDKEHUS OT BPEMCHH.

OO6cy)aeHne BO3MOKHBIX TPUHITUITOB

e CTBUS MPUOOPOB, U3MEPSIOIINX CKOPOCTh
(ciuIOMETpOB).

Brruncnenue myTu U CKOPOCTH MPU
PaBHOYCKOPEHHOM IIPSMOJTUHEHHOM JIBHKEHUH
Tea.

Omnpenenenre MPOUIEHHOTO TyTH U YCKOPCHUS
JBIDKEHUS Teja 1Mo TpauKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO TIPSIMOJTMHEHHOTO
JBIKCHUS TeJIa OT BPEMEHH.

IIposepka cunomesuvl: eciu

npU PABHOYCKOPEHHOM OBUICEHUU

Oe3 HauaNbHOL CKOPOCMU NYMU OMHOCIMCS
KaK psi0 HeUEMHbIX Yuces, mo
COOMBEMCcmayouue NPOMENCYMKU 8pemeHU
OOUHAKOBWL.
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Ornpenenenue yCKopeHus Teia

IIPU PAaBHOYCKOPEHHOM JIBUKECHUU

10 HaKJIOHHOM TIOCKOCTH.

N3mepenue neprojia v 4acTOThl 0OpalleHUs
Tesa Mo OKPY>KHOCTH.

Ornpenenenne CKOpOCTH paBHOMEPHOTO
JBH>KEHUS TEJIa TI0 OKPYKHOCTH.

Pemenue 3aau Ha onpeaeneHue
KMHEMATUYECKUX XapaKTePUCTUK
MEXaHUYECKOTO ABUKEHHUS PA3IMYHBIX BUIOB.
Pacno3naBanue v npuOIMKEHHOE OMUCAHUE
Pa3JIMYHBIX BUJIOB MEXaHUYECKOTO JIBHXKCHUS
B IPUPO/JIC ¥ TEXHUKE (Ha TpUMepax cBOOOIHO
NaJaloIINX TeJl, IBUKECHUS KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U JIP.)

1.2

BzaumonelicTBue Tei

20

[lepBblii 3ak0oH HproTOHA.
Bropoii 3akon HeroToHa.
Tperuit 3akon HproToHa.
[IpyHIMD cyneprno3unuu
CHIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuna Tpenus: cuia
TPEHUS CKOJIbXEHUS, CHIIa
TPEHUS MOKOS, IPYTUE BUJIbI
TPEHUS.

Cuita TSHKECTH M 3aKOH
BCEMHUPHOTO TATOTECHHMS.

Habmronenue u 006CykaeHue onbITOB

C IBIDKEHUEM TeJIa IPU YMCHBIIICHUH BITUSTHHUSI
JIPYTUX TEJ, MPEMATCTBYIOMINX JIBHYKCHUIO.
Amnann3 texkcta ["anuies ¢ onucanuem
MBICJICHHOTO SKCIIEPUMECHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIINH;
BBITIOJTHCHUE 3aJaHUH TT0 TEKCTY (CMBICIIOBOEC
YTEHUE).

OO6cy)aeHrne BO3MOXHOCTH BBITIOJTHEHUS
3aKOHA MHEPIIMH B PA3JIMYHBIX CHCTEMax
OTCU€Ta.

Habmronenue u 06Cyk1eHrEe MEXaHUYECKUX
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VY ckopennie cBOOOHOTO
najzieHus. JIBuxeHue rmiaHeT
BOKpyr Connua. [lepBas
KOCMUYECKAasi CKOPOCTb.
HeBecoMocTh 1 ieperpysku.
PaBHOBECHE MaTepHaIbHON
TOYKU. AOCOIFOTHO TBEPI0C
Tesno. PaBHOBecHE TBEPAOTO
T€JIa C 3aKPEIIEHHON OChIO
BpallleHusl. MOMEHT CHUJIBI.
LlenTp TSIKECTH

SIBJICHUM, IPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexkay» npu €€ paBHOMEPHOM

Y YCKOPEHHOM JBHKECHUN OTHOCUTEIIBHO
KaOuHeTa QU3UKH.

JIeCTBHS C BEKTOPAMHU CHJI: BBITIOJIHEHUE
3aJ1aHUM 1O CJIOYKEHHIO U BBIYUTAHUIO
BEKTOPOB.

HaGnronenue u/uinv npoBeieHre OIbITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh YCKOPEHHUS
TeJa OT NPWIOKEHHON K HEMY CHJIbI U MAaCChI
Tena.

AHanu3 1 00bsICHEHUE SBJICHUHN

C UCTIOJIb30BaHUEM BTOPOTO 3aK0Ha HprOTOHA.
Pemenune 3aau ¢ HCIOIB30BaHUEM BTOPOTO
3akoHa HproTOHA M IpaBuIIa CIIOKEHUS CHJL.
Ornpenenenue )KECTKOCTU NPYKUHBI.

AHaJIN3 CUTyallUK, B KOTOPBIX HAOJI0Ial0TCS
ynpyrue neopmaiiuu, u uX 00bsICHEHUE

C HCTOJIb30BaHUEM 3aKoHa I 'yka.

Pemenue 3ana4 ¢ HConb30BaHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCMMOCTH CUJIbI TPEHUSA

CKOJIBXXCHHSA OT CUJIbI HOPMAJIbHOTI'O JaBJICHHUS.

OO6cyxeHne pe3yabTaToB UCCIIECTIOBAHMS.
Omnpenenenue ko3P huimeHTa TpeHus
CKOJTB)KCHUSI.

N3mepenne cuibl TpeHHsI TOKOSI.
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Pemenne 3agad ¢ ucnons30BaHueM (HOPMYJTBI
JUISL CUJTBI TPEHUSI CKOJIBKEHUS.

AHanu3 IBM>XKEHUS TEJI TOJIBKO MO JEUCTBUEM
CHJIBI TSDKECTH — CBOOOJTHOTO ITaJICHHUSI.
OOBsicCHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOHOTO TAJIeHUs OT MacChl Tea.

OlneHKa BETMYUHBI CUJIBI TSATOTECHMUS,
JNEUCTBYIOIIEH MEXy IBYMsI TEIaMu

(171 pa3HBIX Macc).

AHaJn3 IBIKEHUSI HEOECHBIX Tl

1O/ ICUCTBUEM CHUJIBI TATOTCHUS

(C UCTIOIb30BaHUEM JIOTIOTHUTEIBHBIX
MCTOYHUKOB MH(GOPMAIIHH).

Pemienue 3aa4 ¢ MCMOIBL30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U (DOPMYJIBI

JUIS1 pacu€Ta CUIIbI TSYKECTH.

AHaJIN3 OPUTHHAIBHOTO TEKCTA,
ONMCHIBAIOIIETO MPOSIBJICHUS 3aKOHA
BCEMUPHOTO TATOTEHUS; BHITIOJTHEHUE 3aJaHUI
10 TEKCTY (CMBICIIOBOE UTEHHE).

Habmonenue u 006Cyk1IeHHE ONBITOB

110 U3MEHEHHMIO Beca TeJia IPU YCKOPEHHOM
JIBUKCHUH.

AHaJIn3 yCI0BUN BO3HUKHOBEHHSI HEBECOMOCTH
U TIEPETPY3KHU.

Peuienue 3aga4 Ha onpeieieHUe Beca Tena

B PA3JIMYHBIX YCIOBUSIX.
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AHanu3 CuJl, IEUCTBYIOLIMX Ha TEJIO,
MOKOSILIEECS] Ha OTOpeE.
Ornpenenenue NEHTpa THKECTH PA3IMYHbIX TEIN

1.3.

3aKOHBI COXpPaHCHHUA

10

Nmnynec Tena. U3mMeHeHue
uMITyJabca. IMiynsc CHbL.
3aKOH COXpaHEHUS
uMIyabsca. PeaktuBHoe
JIBHOKEHUE.

Mexanuudeckast pabota u
MOIIHOCTb. PaboTa cun
TSAKECTH, YIIPYTOCTH,
TpeHus. CBs3b SHEPTUH U
paboTsl. [loTeHnmanbHas
DHEPIus Tena, MOJHATOrO
Ha/Jl IOBEPXHOCTHIO 36MJIH.
[ToTeHUMaNbHAS SHEPTUS
CXKAaTOU MPYKUHBI.
Kunernueckas sneprusi.
TeopemMa 0 KUHETUYECKOUN
SHEPIruu. 3aKOH COXPaHEHUS
MEXAHUYECKON DHEPIUU

Habmonenue u 00CysX1€HUE OIBITOB,
JEMOHCTPHUPYIOLIUX NIEPEIavy UMITYJIbCa

IIPU B3aNMOJICHCTBUU TEJI, 3aKOH COXPAHEHUS
UMITYJIbCA MPU a0COIOTHO YIPYTOM U
HEYIIPYTrOM B3aWMOJIECUCTBUU TEIL.

AHaJIN3 CUTyallui B OKPY’KAOLIEH )KU3HU

C UCIIOJIb30BAaHUEM 3aKOHA COXPAaHEHHUS
VMITYJIbCA.

Pacno3HaBaHue IBJICHNS PEAKTUBHOIO
JBUYKEHUS B IPUPOJIE U TEXHUKE.
IIpuMeHeHne 3aK0Ha COXPAaHEHHsI UMITYJIbCa
IJIs1 pacu€ra pe3yabTaToB B3aUMOICHUCTBUS Tl
(Ha mpuMepax HEyIpyroro B3auMoJI€HCTBHS,
YHIPYTOro HEHTPAIBHOTO B3aUMOACCTBUS JBYX
OJIMHAKOBBIX TEJ, OJJHO U3 KOTOPBIX
HETOJIBUXKHO).

Pemenue 3aga4 ¢ ncnoap30BaHUEM 3aKOHA
COXpaHEHUS UMITYJIbCA.

Onpenenenue pabOTHI CHIIbI YIPYTOCTH

IIpU MOABEME TPy3a C UCHOJIB30BAHUEM
HEMOJBHUKHOTO U MOABUKHOTO OJIOKOB.
N3mepenre MOIHOCTH.

N3mepenne noTeHIUaIbHOW SJHEPTUN YIIPYTO
nehOpMUPOBAHHOMN NPYKUHBI.
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N3MepeHne KNHETUYECKOM SJHEPTUH TEJIA

10 JJIMHE TOPMO3HOTO MYTH.
DKCIEepUMEHTAIbHOE CPABHEHUE U3MEHEHUS
MOTEHIIMAJIBHOW U KUHETUYECKOW SHEPTU Tella
IIPY JIBUKEHUH IO HAKJIOHHOM IIJIOCKOCTH.
DKCHepUMEHTaIbHAs TPOBEPKA 3aKOHA
COXPaHEHUSI MEXaHUYECKON SHEPTUU

IpU CBOOOTHOM MaJICHUH.

[IpumeHeHune 3aK0OHa COXpAHEHUS
MEXAHUYECKOM SHEPTUM ISl pacueTa

MOTCHIIMAJIbHON U KHUHETUYECKOM YHEPT Ui TEeIa.

Pemenue 3ada4d C UCIIOJIb30BaHUCM 3aKOHaA
COXpaHCHHUA MEXaHUYECKOU OHCPIrun

Uroro no pazgeny

40

Pa3gen 2. MexaHu4ecKue KoJ1e0aHUA U BOJI

HBbI

2.1

MexaHuyeckue
KOJIcOaHUSA

7

KonebarenbsHoe IBUKEHUE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHMIi: mepuo,
4acToTa, aMIUIUTY/Ia.
MaremaTru4ecKu u
MPY>KUHHBIN MasSTHUKHU.
IIpeBpatienne sepruu
pHU KoJjiebaTeIbHOM
JIBUKCHUH.

3aTyxaronue KojaeoaHus.
BrinyxneHHbIEe KOJIeOaHusl.
Pe3onanc

HaOmronenne xonedanui o AeHCTBUEM CHIT
TSDKECTH M YIIPYTOCTH M OOHAPY)KEHHUE
OoA0OHBIX KOJIEOAHHI B OKPYXKaIOIIEM MUPE.
AHanu3 kone6aHuii rpy3a Ha HUTH U

Ha npy>kuHe. OnpeeeHue 4aCcTOThI
KOJICOaHMI MaTEMaTHICCKOTO U MPY>KHHHOTO
MasITHUKOB.

Habmronenue  00bICHEHHE IBIIEHUS
pe30HaHca.

HccenenoBanue 3aBUCUMOCTH TIEPHO/IA
KOJIcOaHMI TIOJIBEIIIEHHOTO K HUTH I'Ppy3a

OT JUJIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH Teprojia KoieOaHui
rpy3a, MOJABEIICHHOTO K JICHTE, OT MacChI Tpy3a.
Hab6mronenue u o0CyXIeHUE OTBITOB,
JEMOHCTPHUPYIOIINUX 3aBUCUMOCTb MTEPHOIa
KoJIe0aHUH PYKUHHOTO MasiTHUKA OT MacChl
rpy3a 1 )KECTKOCTH MPY>KUHBI.

[IpuMmeHeHne MaTeEMaTHYECKOTO U MPYKUHHOTO
MasITHUKOB B KQUECTBE MOJIEJICH JJIsl ONHUCAHUS
KOJIE0aHUI B OKPY’KaIOIIEM MUDE.

Petenue 3amay, CBSI3aHHBIX C BHIYUCICHUEM
WJIM OLEHKOW YacTOTHI (Teproa) KoJeOaHuit
H3zmepenue yckoperust c60600H020 nadeHus

2.2

Mexanunyeckue
BOJIHBI. 3BYK

Mexanuyeckre BOJIHBI.
CBoiICTBa MEXAHUYECKUX
BOJH. [IpoonbsHbIE N
nonepevyHbie BOIHBI. J[JinHa
BOJIHBI U CKOPOCTB €€
pacpoCTpaHEHUsI.
MexaHn4ecKue BOJIHBI

B TBEPAOM TEIIE,
CEHCMUYECKNE BOJIHBI.
3ByK. ' poMKOCTB 3ByKa 1
BbICOTA TOHA. OTpakeHue
3Byka. MH(pa3Byk u
YJIBTPa3BYK

OO6HapyXeHue U aHAJIU3 BOJTHOBBIX SIBIICHUN
B OKPYXaroIlleM MUpE.

HaGnronenue pacpocTpaneHus POI0IbHBIX
Y TIONIEPEYHBIX BOJIH (HA MOJICNIN) U
0OHapy»XEHHE aHAJOTUYHBIX BUJIOB BOJIH

B IpUpO/Ie (3BYK, BOJIHBI HA BOJE).
Brruucienue qJMHBI BOJTHBI M CKOPOCTH
pacnpocTpaHeHUs 3ByKOBBIX BOJIH.
DKCIEepUMEHTAIBHOE ONPE/IeNICHUE TPAHUIL
YaCTOTHI CIIBIIITUMBIX 3BYKOBBIX KOJICOAHHUH.
HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacCTOTHI (B TOM YHUCJIE, C UCTIOIH30BAaHUEM
MY3bIKaJTbHBIX HHCTPYMEHTOB).
Habmronenne u 00bsiCHEHUE ABJIEHUS
aAKyCTHYECKOI'0 pe30HaHca.
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AHau3 OPUTHHAIBHOTO TEKCTA, TOCBAIEHHOTO
WCIIOJIb30BAHUIO 3BYKA (VI YIBTPA3BYKA)

B TEXHUKE (IXO0JOKAIUs, YIBTPA3BYK

B MEIUIIMHE U JIp.); BHIMOJHEHHE 3aJaHUM

10 TEKCTY (CMBICIIOBOE YTCHUE)

Uroro no pazgeny

15

Paznen 3. 3.]'leKTpOMaFHI/ITHO€ IMOJI€ U JJIEKTPOMAIrHUTHBIC BOJIHDI

3.1 | DnexTpomMarauTHOE 6 DneKTpOMarHuTHOE TOJIE. [TocTpoenue paccykaeHH, 000CHOBBIBAIOIINX
10JIE U DJEeKTPOMAarHUTHHIE BOJHBL. | B3aUMOCBSI3b AJIEKTPHYECKOTO ¥ MATHUTHOTO
AJIIEKTPOMAarHUTHbHIE CaoiicTBa IOJIEH.

BOJIHBI AJIIEKTPOMATrHUTHBIX BOJIH. OKCIEepUMEHTAIIBHOE H3yUEHNE CBOVCTB
[Ixaa 5IEKTPOMArHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIC
BOJIH. Mcnionp3oBanue C TTIOMOIIILI0O MOOUJIBHOTO TelleoHa).
3JICKTPOMArHUTHBIX BOJIH AHanu3 peHTreHOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3H. YEJIOBEYECKOr0 OpraHu3ma.
DJIEKTPOMAarHuTHas IPUPOJA | AHAJIM3 TEKCTOB, OMUCHIBAIOIIUX MTPOSBICHHSI
cBera. CKOpOCTh CBETA. JIEKTPOMAarHUTHOTO U3JIyYEHHUs B IPUPOJIE:
BonHoBBIE CBOIICTBA CBETA YKUBBIE OPTaHU3MBbl, U3TyUEHUsI HEOECHBIX Tell
(CMBICJIOBOE YTEHUE).
Pacrio3znaBanue 1 ananu3 pa3inyHbIX
MPUMEHEHUH 3JIEKTPOMAarHUTHBIX BOJIH
B TEXHHKE.
N3ydenue BOJHOBBIX CBOMCTB CBETA.
Pemenue 3aau ¢ ucnoiab30BaHuEM GOPMYIT
JUTSI CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JIJTUHBI
BOJIHBI M YaCTOThI CBETA
Hroro no pazaeny 6
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Pasnena 4. CBeroBbIe ABJICHUA

4.1

3aKOHBI
pacipoCTpaHEHUS
CBETa

JlydeBast MOJIE€Tb CBETA.
Hctounuku cgera.
[IpssmonuneitHOe
pacrpocTpaHEeHUE  CBETa.
3atmenusa Connua u JIyHsl.
Otpaxenue csera. [limockoe
3epKajo. 3aKOH OTPaXKEHUs
CBETA.

[Ipenomiienune cBerta. 3aKOH
npenomiieHus ceeta. [lonHoe
BHYTPEHHEE OTPAKECHUE
ceera. Mcnonb3oBaHue
MOJTHOTO BHYTPEHHETO
OTPAKEHUS B ONTUYECKHUX
CBETOBOJIAX

HaGnronenue onbIToB, 1EMOHCTPUPYIOIIUX
SIBJICHUE MPSIMOJIMHEHOTO PacpOCTpaHEHUS
cBeTa (BO3HUKHOBEHHE TCHU U MOJIYTEHH ),

U UX UHTEPIPETALNS C UCTIOIb30BaHUEM
MOHSTHS CBETOBOT'O Jyya.

OO0BsicHEHUE U MOJICIUPOBAHKUE COTHEYHOTO U
JIYHHOT'O 3aTMEHHU.

UccnenoBanue 3aBUCUMOCTH yTiia OTPaKEHUS
CBETOBOTIO JIy4a OT yIJia HaJcHUsl.

N3yuenune cBOWCTB N300pa)KeHNUS B IIJIOCKOM
3epKaje.

Habmronenue u 00bsICHEHHE OTIBITOB

0 MOJIYYEHHUIO N300paKEHUI B BOTHYTOM U
BBITYKJIOM 3epkanax. Habmoaenue u
00BSICHEHHE OMBITOB MO MPEJIOMJIEHUIO CBETA
Ha FPAHUIE PA3JIMYHBIX CPEJl, B TOM YHUCIIE
OTIBITOB C MOJIHBIM BHYTPEHHUM OTPaKCHHUEM.
HccnenoBanune 3aBUCUMOCTH yTJIa
MPEJIOMIICHHS OT yIJia MaJIeHUsI CBETOBOTO Jyda
Ha TPAHUIIE «BO3TYX—CTEKIIOM.
Pacrio3znaBanue siBIeHUN OTpaXEHUS U
MPEJIOMIICHHS CBETA B TOBCETHEBHOM JKU3HHU.
AHan3 1 00bICHEHUE SIBJICHUS ONITUYECKOTO
MUpPaXKa.

Pemenue 3a1a4 ¢ UCMOIB30BAaHUEM 3aKOHOB
OTpaXE€HUs U MPEJIOMJICHUS CBETa
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4.2 | JIuH3bI M ONTHYECKHUE 6 JIunza. Xon nydeit B muHze. | [lomydeHne n3o0pakeHui ¢ TOMOIIBIO
puOopbI OnTuyeckas cucreMa coOuparole u paccenBaroei JIUH3.
¢oroarmapara, Mukpockona | OmpeneneHue (pOKyCHOTO pacCTOSHUS U
u Teneckona. ['na3 kak ONTUYECKOU CUJIBI COOMPAIOIICH JTMH3BI.
ONITUYECKAsA CUCTEMA. AHanu3 yCTpOMCTBA U ITPUHIIUIIA ICUCTBUS
bimsopykocts n HEKOTOPBIX ONTUYECKUX MPUOOPOB:
JAIIBHO30PKOCTh (oroannapara, MUKpPOCKOIIA, TEIECKOIIA.
N3yuenue monenu ria3a Kak ONTHYECKOM
CUCTEMBI. AHaNIU3 ABJICHUN OJIN30PYKOCTH
U TaJIbHO30PKOCTH, IPUHLIUIA IEHCTBUS
OYKOB
4.3 | Paznoxxenue 6enoro 3 Pa3noxenue 6enoro cera Ha6nronenue pa3noxxeHus 0e10ro cBeTa
CBETa B CIIEKTP B criekTp. OnbITel HEIOTOHA. | B ciekTp.
CrnoxeHue CreKTpaIbHbBIX HaGumroienue n 00bsICHEHHE OIBITOB
1BeToB. Jlucnepceus ceeta 10 TIOJIyYE€HHIO O€JI0r0 CBETA NMPU CIIOKEHUU
CBETa Pa3HbIX LIBETOB.
[IpoBenenue u 00bSICHEHUE ONIBITOB
10 BOCIIPUSATHIO I[BETA PEIMETOB MPHU UX
HAOJIIOICHUH Yepe3 IIBETOBbIC (GUITBTPHI
(LIBETHBIC OYKH)
Utoro no pazaeny 15
Pa3znea 5. KBanToBbIe IBJICHUS
5.1 | Ucniyckanue u 4 OmneiTel Pezepdopna u OOGcyxaeHue 1enu onsiToB Pezepdopaa

IIOTJIOMCHUC CBCTA
aTOMOM

IUIaHCTapHasa MOJACIIb aTOMa.

Mognens atoma bopa.
Hcnyckanue v noriouieHue

I10 UCCJICAOBAHNIO aTOMOB, BBIIBU?KCHHC
TUIOTE3 O BO3MOXXHBIX PC3YyJIbTaTaX OIILITOB
B 3aBUCHUMOCTH OT IIPCAIIOIaracMoro CTpoCHus
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cBeTa aToMOoM. KBaHTHI.
JInnenyaTeie CIEKTPhI

aTOMOB, (POPMYJIUPOBAHHE BHIBOJIOB

U3 PE3YNbTATOB OIIBITOB.

OO0cyxaeHue NpOTUBOPEUHIA IITAHETAPHOU
MOJIEJIM aTOMa U OCHOBAHUU Il TUIIOTE3bI
Bbopa o ctaiimoHapHbIX OpOUTAX JIEKTPOHOB.
Haburoienne CriomHbIX U JIMHEHYaThIX
CIIEKTPOB U3JIyYEHHUsI PA3JINYHBIX BEILECTB.
OObsicCHEHUE TUHENYATBIX CIIEKTPOB H3ITYYCHHUS

5.2

CrtpoeHue aTOMHOTO
aapa

PannoaktuBHOCTh. Asba-,
OeTa- 1 raMMa-u3IyYEHUsI.
Ctpoenue aTOMHOTO s11pa.
HyxkJioHHast Mmozenb
aTOMHOTO s1pa. M3oTormsl.
PagnoakTuBHBIE
npespauieHus. [lepuon
MOJypacriajia aTOMHBIX SIAEP

OO0cysx1eHre BO3MOKHBIX THIIOTE3 O MOJICIISAX
CTpPOCHHUS sAIpa.

Ornpenenenue cocTana siiep 1o 3aJaHHbIM
MacCCOBBIM U 3apSOBBIM YHCIaM U

10 TTOJIOKEHUIO B IEPUOJUIECKON CUCTEME
AJIEMEHTOB.

AHaJIN3 U3BMEHEHUSI COCTaBa s7pa U €ro
MOJIOKEHUS B IEPUOJAMYECKON CUCTEME

IIPU O-PaIMOAKTUBHOCTH.

HccnenoBanue TpeKOB 0i-4aCTHIL IO TOTOBBIM
dotorpadusm.

OO6HapyxeHue 1 U3MEpPEHUE PaUAIIMOHHOTO
¢dboHa ¢ TOMOIIBIO I03UMETPA, OLIEHKA €T0
WHTCHCUBHOCTH.

Amnann3 OMOIOTUYSCKUX U3MCHCHMI,
MPOUCXOIAIINX MO ICUCTBUEM
pPaaMOaKTUBHBIX U3Ty4YCHUH.
Hcnonb3oBanue paiiOaKTUBHBIX U3TYyUYEHUM
B MEJIHIIUHE
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5.3 | Snepubie peakuu 7 Snepnbie peakunu. 3akoHbl | Pemienue 3a1a4 ¢ HCHOJIb30BAHUEM 3aKOHOB
COXpaHEHUS 3apsA0BOrO U COXPAaHEHUSI MACCOBBIX U 3apsAIOBBIX YHCEI
MacCOBOI'O YHCeJl. DHEPTUsl | Ha OMpeeNieHUE Pe3yIbTaToOB SACPHBIX
CBSI3M aTOMHBIX siep. CBsA3b | peakiuii; aHajan3 BO3MOXHOCTH WJIH
Macchl 4 dHepruu. Peakuun | HEBO3MOKHOCTH SIEPHON PEaKIIHH.
CUHTE3a U JCJICHUS SIEP. OueHKa PHEpruu CBS3H SAEP C UCIIOJIb30BAaHUEM
Hcrounuku sHepruu ConHua | popmyssl DWHIITEHHA.
v 3BE31. AnepHas OO0cyxieHue NEePCIEeKTUB UCTIOIb30BaAHUS
JHepreTuka. /lencreus YIPaBJIAEMOTO TEPMOSIEPHOTO CUHTE3A.
paiMOaKTUBHBIX U3aydeHuil | OOCyKIeHUE IPEUMYILECTB U SKOJIOTMYECKUX
Ha YKUBBIC OPraHU3MBI npo0sieM, CBSI3aHHBIX C SAEPHON SHEPTeTUKON

Hroro no pasaery 17

IHoBTOpHTEIBbHO-0000IAKOIINI MOLYJIb

[ToBTOpEHUE 1 9 Cucremarunzanus u BrinosnHenue yueOHbIX 3aJaHUM, TPEOYIOITUX

0000111eHNE
COJICpKaHUS Kypca
bu3uky 3a 7-9 Kmaccel

0000111eHIE TTPEIMETHOTO
COJIEp>KaHUs U OIbITA
NeSITETbHOCTH,
PUOOPETEHHOTO

IIPYU U3YYEHUU BCETO Kypca
(hU3UKK OCHOBHOTO 00IIIETO
oOpa3oBaHMUs.

IToaroroBka K OCHOBHOMY
roCyJJapCTBEHHOMY
AK3aMeHy Mo (hu3nKe

J1s1 OOyJaroIuXcs,
BBIOPABIIINX 3TOT yUEOHBIH
npeaMer

JEMOHCTPAIINA KOMITETCHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

— MPUMEHEHUS TTOJIYYCHHBIX 3HAHUN

JUTSI HAYYHOTO OOBSICHEHUS (PU3UIECKUX
SIBJICHUM B OKPY’KAIOIIEN IPUPOJE,

B TTIOBCETHEBHOM JKM3HU U BBISBICHUS
(U3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTHH;

— IPUMEHEHUS OCBOCHHBIX
IKCTIEPUMEHTATBHBIX YMEHUN

JUTSI UCCIIeTIOBaHUS (PM3HYECKUX SIBJICHUM,
B TOM YHCJIIE JJISI POBEPKHU THIOTE3
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Y BBISIBJICHUS 3AKOHOMEPHOCTEM.

Pemenne pacu€THbIX 3a/1a4, B TOM YHCIIE
IpeAnoaraiolnx UCIoIb30BaHue PU3NUECKUX
MojieJIell 1 OCHOBAHHBIX Ha COJEP>KaHUU
Pa3IMYHBIX Pa3AeNoB Kypca (GU3UKH.
BrinonHenue u 3amura rpynnoBbIX WIH
UHAUBUYAJTbHBIX TPOEKTOB, CBSI3aHHBIX

C coJiep>KaHUeM Kypca (pU3uKu

Hroro mo pazneny 9
OBILIEE KOJIMYECTBO 102
YACOBIIO I[TPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIbBHOI'O ITPOHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JUIAA YYEHUKA

7 KUIIACC

®wusuka, 7 kiacc/[lepeimkun A.B., OO0 «/IPODAx»; AO «M3naTenbeTBo
[Ipoceemenuey; Beeaure cBoit Bapuant:2. Kabapauun O.®., Opnos B.A. /O.D.
Kabapaun, B.A. OpnoB. — DxcniepuMenTanbHble 3aganus 1o ¢pusuke. 9-11 kimaccel. — M.
Bepbym, 2001. — 208c.

3. [IporpamMmMHoOe obecrieueHue.

4. 1C. llIxomna. ®usuka, 7-11 k1. bubnuoreka HarsAHBIX Mocoouit. — [lox penakmueit
H.K. XannaHoga.

5. CDforWindows. ®usuka, 7-11 k1. bubinoreka 3JeKTPOHHBIX HATIISHBIX IIOCOOMIA.

6. ®usuka 7-11 knaccel npaktukyM. UHTEepakTHUBHBIN Kypc ¢usnku. OusukoH «OKuBas ¢pusnka»
7. Bupryanpnas mkona Kupunna u Medoaus «Ypoku ¢pusuku Kupmna u Medoaus

8 KJIACC

®usuka 8 knacc/Ileppimkun A.B., OO0 «/IPODA»; AO «3nareancTBo
[IpocBenienue»; BBeaure cBoi BapuaHT:

9 KJIACC

®usuka 9 knacc/ [leppimkun A.B., I'ytauk E.M., OO0 «/IPO®A»; AO «31aTenscTBO
[IpocBenienue»; BBeaure cBoi BapuaHT:

METOANYECKUE MATEPUAJIBI IJISA YUUTEJIA

7 KJIACC

3. Pabouas nporpamma. ®usuka. 7 — 9xiaccel: yaeOHO-MeToarmIecKkoro nocoowus /coct. TuxonosaE.H. — 2-

e m3a.,crepeotur. —M.: JIpoda,2013. — 398,(2)

4. ITporpamMmMbl 0cHOBHOTO 00111eT0 00pazoBanus. Pusuka. 7 — 9 kiaccel (aBTopsl:A.B.I1epbimkuH,

H.B. ®unonosuy, E.M. I'yTHUK).

5. Pabouas nporpamma o pusuke. 7 xkinace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B cooTBeTCTBUN

C BBIOpaHHBIM YUEOHMKOM:

6. [Teppimkua A.B. ®usnka. 7 kimacc. YueOHUK 15 0011e00pa30BaTeIbHBIX YIPESIKICHUI

. M.:[Ipoda. 2011

7. Jlykammk B.M. C60opHMK BonpocoB U 3ajau 1o ¢usuke. 7-9 ki. — M.: [Ipocsemenue, 2010. —192c.

8. Kupuk JI.A. ®uznka — 7. Pa3HOypOBHEBBIE CAMOCTOSTENILHBIC U KOHTPOJIBHBIE paOOTHI. —5-¢

m3ganue,- M.MJIEKCA, 2013.

9. Acraxoga T.B. ®wusuka. 7 knacc. Jlaboparopusie padboTsl. KonTponbsabie 3aaanus. —Caparos:JIumeii, 2014.
10. «KonTponsHO-u3MepuTenbHble Matepuaisl. Pusnka. 7 kiaace/Coct. H.W. 3opun. — 2-e uz ., nepepad.
—M.:BAKO, 2013.

11. Mapon A.E. ®usuka. 7 knacc: yaeOHo-meroanueckoe nocooue/ A.E. Mapon.- M.: [Ipocda, 2011.- 123c.:

8 KJIACC

1. PabGouast nporpamma. @usuka. 7 — 9knaccel: yaueOHO-MeToandeckoro nocodus /coct. TuxonosaE. H. — 2-
e u3a.,crepeotur. —M.: JIpoda,2013. — 398,(2)
2. ITporpammbl 0OCHOBHOTO 00111er0o 00pa3zoBanus. ®usuka. 7 — 9 kmaccsl (aBTopsl:A.B.Ilepbimku,



H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma o pusuke. 7 xinace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B cooTBeTCTBUU
CBBIOPAaHHBIM YYCOHUKOM:

4. Tlepprimkun A.B. ®u3zuka. 7 kiacc. Y4eOHUK 7151 00111e00pa30BaTe/IbHBIX YUPESKICHUH

. M.:Ipoda. 2011

5. Jlykamuk B.1. COopHHK BonpocoB u 3a1a4 1o ¢usuke. 7-9 k1. — M.: [Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSTEIHHBIC K KOHTPOJIBHBIC pa0OTHI. —5-¢

m3panue,- M.MJIEKCA, 2013.

7. ActraxoBa T.B. ®u3uka. 7 knacc. Jlaboparopusie pabotsl. Kontponwsusie 3aaanus. —Caparos:Jlumeii, 2014.
8. «KoHTponpHO-u3MepuTeabHbie Matepuainsl. ®usuka. 7 kinacc/Coct. H.U. 3opun. — 2-e uz.,nepepad.
—M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 xnacc: yueOHo-MeToauueckoe mocodue/ A.E. Maposn.- M.: llpoda, 2011.- 123c.:
10. A.B. Iepprmkun @usnka-8xia 2017 M. [Ipoda

11. H.B. ®wmonosuu Meroanueckoe nocodbue 2015 M. [Ipoda

12. A.E. MapoH, E.A. Mapon CamocTosiTelbHbIC H KOHTPOJIbHBIC pa0boThI-8 Kitacec 2017 M. JIpoda

13.B.B. lllaxmaTosa ,O.P. llledep [narnoctudeckue padotsl -8 kimacc 2016 M. [Ipoda

14. A.E. MapoH, E.A. Maposn, C.B. Ilo3oiickuit Coopurk Borpocos u 3amad 2015 M. [Ipoda

9 KJIACC

3. Pabouas nporpamma. ®usuka. 7 — 9xiacchl: yaeOHO-MeToarmIeckoro nocoowus /coct. TuxonosaE.H. — 2-

e m3a.,crepeotui. —M.: JIpoda,2013. — 398,(2)

4. ITporpamMmMbl 0cHOBHOTO 0011eT0 00pazoBanus. Pusuka. 7 — 9 kiaccel (aBropsl:A.B.I1epbimkuH,

H.B. ®unonosuu, E.M. I'yTHUK).

5. Pabouas nporpamma no ¢usuke. 7 knace/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B cooTBeTCTBUI

C BBIOpaHHBIM YYEOHUKOM:

6. [Teppimkua A.B. ®usnka. 7 kimacc. YueOHUK 15t 0011e00pa30BaTeIbHBIX YIPESKICHUI

. M.:JIpoda. 2011

7. Jlykammk B.M. CoopHMK BonpocoB U 3ajau 1o ¢usuke. 7-9 ki. — M.: IIpocsemenue, 2010. —192c.

8. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBbIE CAMOCTOSTENbHBIE U KOHTPOJIbHBIE paOOTHI. —5-¢€

n3nanue,- M.MJIEKCA, 2013.

9. AcraxoBa T.B. ®usuka. 7 xnacc. JlJabopatopusie pabotsl. KonTponbhbie 3ananus. —Capatos:Jluneit, 2014.
10. «KonTponsHO-u3MepuTenbHble Matepuaisl. Pusnka. 7 kiaacce/Coct. H.U. 3opun. — 2-e uz ., nepepad.
—M.:BAKO, 2013.

11. Mapon A.E. ®usuka. 7 knacc: yueOHo-Metoanueckoe nocooue/ A.E. Mapon.- M.: [Ipocda, 2011.- 123c.:

.. KonTponpHbie u camocTosiTensHbIe pabOThI IO pU3UKeE. 9 Kiace: K y4eOHUKY

A.B. Ilepoimkuna, E.M. I'ytHuk «®usnka 9 knacey / O.U. I'pomiesa. — M.
WznarenscTBO «9K3aMen», 2014.

4. Tectsl o ¢usuke. 9 kiacc: k yueOHuky A.B. [lepsimkuna, EM. I'yrHuk «®u3nka
9 knmace» / O.U. I'pomuesa. — M.: U3narensctBo «Ok3amen», 2010.

5. . ®usuka. 9 knacc. TemaTHyeckue TecTOBbIC 3a1aHus It noAroroBku k ['UA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomxkuna. — Spocnasns: OOO «Axkagemus
pa3BuTHs», 2014,

OUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

7 KJIACC



. bubnnoreka — Bcé o npeamery «Pusnkay. — Pexum gocryma: http://www.proshkolu.ru

2. BupgeoonsIThl Ha ypokax. — Peskum mocryma: http:/fizika-class.narod.ru3. ExuHast KOJIEKIHS HPPOBBIX
o0pasoBaTenbHBIX pecypcoB. — Pexxum mocryma: http://school- collection.edu.ru
4. laTepecHble MaTepuaibl K ypokam (PU3UKH IO TeMaM; TECTHI 10 TeMaM; HarJIJHbIE TOCOOUS K YpOKaM. —

Pesxum nocryma: http://class-fizika.narod.ru
5. Hudpossie obpa3oBaTenbHbIe pecypchl. — Pexxum pocrtymna: http://www.openclass.ru
6. DiekTpoHHbBIC yueOHUKH 110 pusuke. — Pexxum goctyna: http://www.fizika.ru

8 KIIACC

1. bubnuoteka — Bcé o npeamety «Dusukay. — Pexxum nocryma: http://www.proshkolu.ru

2. BuyieoonsiThl Ha ypokax. — Peskum nocryma: http:/fizika-class.narod.ru

3. Enunast kosuiekius udpoBbix 00pa3oBaTe/ibHBIX pecypcoB. — Pexxum goctyna: http://school-
collection.edu.ru

4. VIHuTepecHble MaTepHAJIbl K ypOKaM (DU3HKH [0 TeMaM; TECThI 10 TeMaM; HaIrJIAAHbIC TOCOOUS K yPOKaM. —
Pesxxum moctyna: http://class-fizika.narod.ru

5. Hudpossie obpa3oBaTenbHbie pecypchl. — Pexxum pocrtyma: http://www.openclass.ru

6. DirekTpoHHbBIC yueOHUKH 110 pusuke. — Pexxum goctyna: http://www.fizika.ru

9 KJIACC

1. BuneoomnsiThl Ha ypokax. — Pexxum goctyna: http://fizika-class.narod.ru

2. Enunas kosiekiust g poBbIiX 00pa3oBaTebHBIX pecypcoB. — Pexxum goctyna: http://school-
collection.edu.ru

3. HTepecHbIe MaTepuabl K ypokaM (U3UKHU 110 TEMaM; TECTHI 110 TeMaM; HaTJIsAHbIE TOCOOUS K YpOKaM. —
Pexxum mocryna: http://class-fizika.narod.ru

4. Iludpossie oOpazoBarenbHbIe pecypebl. — Pesxum noctyma: http://www.openclass.ru
5. DnekTpoHHbIe yueOHHKH 110 pusnke. — Pexxum qocryna: http://www.fizika.ru
6.Jlucrannuonnas mkosa Ne368 http://moodle.dist-368.ru/

OTkprIThIil Ki1ace. CeTeBoe 00pa3oBaTeIbHOE COOOIIECTBO.
http://www.openclass.ru/node/109715

7. Equnas kosutekius nu@poBhIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHblii IEHTP HHPOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

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

10. T'azera «1 cents0psi» MaTepuainl o ¢usmke. http://archive.lseptember.ru/fiz

11. Aaumarun pusndeckux o0nbexToB. http://physics.nad.ru/

12. )Kusast ¢pusuka: oOyqaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/

14. ®usuka: KoyuteKkius onbiToB. http://experiment.edu.ru

15. KoHTponpHBIE U cCaMOCTOSATENbHBIE PabOTHI 110 du3uKe. 9 Kinacce: kK yaeOHuky A.B.
16.I1epprukuna, E.M. I'ytHuk «®uzuka 9 knace» / O.M. I'pomiesa. — M.:
UznarenscTBO «IK3aMen», 2014.

17. Tectsl o pusuke. 9 kinacc: k yueOnuky A.B. Ileppikuna, E.M. I'ytHuk «®usnka
9 kmace» / O.W. I'pomuesa. — M.: U3narensctBo «Jk3amen», 2010.

18. dwusmnka. 9 kimacc. Temarnueckue TECTOBBIE 3aaHUS UISI [IOATOTOBKH
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http://www.fizika.ru/
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http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz
http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.fizika.ru/
http://experiment.edu.ru/

19. lucranunonnas mkoja Ne368 http://moodle.dist-368.ru/

20. OTkpriThIH K1acc. CeTeBOE 00pa30BaTEIIBHOE COOOIIECTBO.
http://www.openclass.ru/node/109715

21. Enunast kosekuus u@poBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

22. denepanbHBIN HEHTP HHGOPMAITMOHHO-00pa30BaTeIbHBIX PECYPCOB.
http://www.fcior.edu.ru/


http://moodle.dist-368.ru/
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA

YYEBHOE OBOPYJIOBAHHUE

OO6opynoBaHue U MPUOOPHIL:

Homenknarypa ydeOHOoro oOopynoBaHusi 1o (u3HMKe oOmpeaesnsiercs CTaHAapTaMu
¢u3unveckoro oOpazoBaHus, MUHUIMYMOM COJIEp)KaHUs ydeOHOro MaTepuana, 6a3ucHOR
IporpaMMoii o01iero oopazoBaHusl.

JlJ1s TOCTaHOBKM IEMOHCTpALMI TOCTaTOUYHO OAHOI0 AK3EMILIsIpa 000PYAOBaHMUS, IS
(bpoHTaNbHBIX Ta0OPATOPHBIX padOT HE MEHEE OJIHOTO KOMITJIEKTa 000PYA0BaHUS Ha IBOUX
yUaIluXCsl.

[lepeueHb 1EMOHCTPATMOHHOTO 000PYIOBAHHUS:

[ap ¢ KOIBIIOM, MOJIENIN KPUCTAIUTMUECKUX PEIIETOK, HA0OP TeNeXeK, MpUOop A AEMOHCTPALUU
PaBHOMEPHOTO MPSMOJIMHEHHOTO JIBIKEHUS, IEMOHCTPAIMOHHBIN TIPUOOP 110 UHEPIIUHU, BECHI C
pa3HoBecaMu, HA0Op TPY30B 110 MEXaHUKE, THHAMOMETP, JMHAMOMETP JIBYHAIPaBICHHBIH, IIap
[Tackans, cooOnarommecs COCybl, pbraar, Ha0op OJIOKOB, HJIUHAP U3MEPHTEILHBIN C
MPUHAJICKHOCTAMU (Ben€pKo Apxumena), mpuOop JuIsl AEMOHCTpAIlMU JaBJICHUE Ta30B U
KUAKOCTEH, MPUOOP ISl IEMOHCTPAIMK aTMOC(HEPHOTO 1aBieHus (Marae0yprekue moaymapus),
npuOop Ui JEMOHCTPAIIMU JaBICHUS BHYTPHU KHUIKOCTH.

[TpuGopsl: GapoMeTp, MAaHOMETP JKUAKOCTHBIN TEMOHCTPAIIMOHHBIH.

OBOPYJIOBAHME JIJ151 IPOBEJJEHUS IABOPATOPHBIX, TIPAKTUYECKHUX
PABOT, JEMOHCTPAILIUIA

TexHuueckue cpecTBa 00y4eHHs

1. HoytOyxk

2. MynabTUMEITUHHBIN TPOESKTOP

3. Dkpan

4.YcrpoiicTBa BBIBOAA 3BYKOBOW MH(GOPMAITUHU — KOJIOHKH JIJIsl 03BYYHBAHUS BCETO KJlacca.

5. MuTepakTuBHAas JOCKa
6. OGopynoBaHue AJIst TPOBEEHHS TA0OPATOPHBIX U MPAKTUIECKHUX PadoT.
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