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Pabouass mporpamMma mo yueOHOMy mnpeamery «dPusmka» (0a30BbIil YpOBEHD)
(mpeametHas obnacth «EcTecTBEeHHO-HAYyYHBIE MPEIMETHI») (Jlajee COOTBETCTBEHHO —
nporpamMMa 1o ¢usnke, (U3MKa) BKIIOYAET MOSCHUTEIBHYIO 3alHCKY, COJAEpIKaHHE
oOy4eHus1, TUTAaHUPYEMBbIE Pe3yIbTaThl OCBOCHUS MIPOrPaMMBbI O (PU3HKE, TEMATUYECKOE
IUTAaHWPOBAaHUE, NIEpeUYeHb (KOAU(PUKATOP) paclpeleleHHbIX 10 KiaccaM MPOBEPSEMBIX
TpeOOBaHUII K pe3ysibTaTaM OCBOECHHUS OCHOBHOW 00pa30BaTeIbHOW IMPOTrpaMMBbl
OCHOBHOTO 001Iero oOpa3oBaHMsI M 3JIEMEHTOB COJEpKaHUs MO (U3HKE, MEepEUYEHb
(xonudukarop) npoBepseMbIX TpPeOOBaHMM K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa30BaTeNbHOM MPOrpaMMbl OCHOBHOI'O OOHIEr0 00pa30BaHUs M 3JIEMEHTOB
coJiepKaHus 1o (pusmke.

HOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma no ¢u3HuKe Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUSl COCTaBJICHA
Ha OCHOBE IMOJIO)KEHHI M TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE
OCHOBHOW 00pa3zoBaTesibHOM mporpaMmsbl, npenacrabieHHbix B @I'OC OO0, a Takxke
c yuetoM (penepanbHOi pabouel mMporpaMMbl BOCITUTAHUS U KOHIICTIIIUH TIPETIOJaBaHMUsI
y4eOHOTO npenMeTa « Du3nKay.

ConepxaHue mporpaMMmbl 1O  (U3MKE HaMpaBieHO Ha (QopMupoBaHHe
€CTECTBEHHO-HAYYHON IpaMOTHOCTH OOYYAIOIINXCSI U OPTaHU3AINI0 U3YYEHUS] (DUBUKU
Ha JIeATEeNIbHOCTHOW OCHOBe. B mporpamme mo ¢u3MKe YUYUTHIBAIOTCS BO3MOXKHOCTH
ydyeOHOorO mnpenmera B peanusanuu TpedoBanuit GI'OC OOO k miIaHUpPyEeMbIM
JUYHOCTHBIM M METAlpEeIMETHBIM PE3yJIbTaTaM OOYdYeHHUs, a TakKe MEXIPEIMETHBIC
CBSI3M €CTECTBEHHO-HAyYHBIX YYE€OHBIX MPEIMETOB Ha ypPOBHE OCHOBHOTO OOIIETO
o0OpazoBaHusl.

[Iporpamma 1o (u3MKe yCTaHaBIMBAET pacHpelnesieHue ydeOHOTro Marepuana
no roaam oOyueHus: (MO KJjaccam), TMpejjiaraeT NPUMEPHYIO MOCJIEI0BaTeIbHOCTD
M3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOTO COJICPKAHUSI M ydeTe
BO3PACTHBIX OCOOCHHOCTEHN 00yUarOMXCS.

[Iporpamma o ¢usuke pazpaboTaHa C IENbI0 OKa3aHUS METOIUYECKON MOMOIIN
VUHUTEIO B CO3IaHUH paboueli MporpaMMBbl 10 y4eOHOMY MPEAMETY.

duznka SFBISIETCS CHUCTEMOOOPA3YIOMIUM I €CTECTBEHHO-HAYUYHBIX YUEOHBIX
MPEAMETOB, MOCKOIBKY (PU3MUYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBJICHUM,
M3y4aeMbIX XUMHUEH, OWOJIOTHEH, acTpoHOMUEH W (u3ndecko reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTHUHY MHpa, NPEIOCTaBiIseT HauOoJiee SICHbIE
oOpa3lbl MPUMEHEHUsT HAYyYHOTrO METO/Aa MO3HaHWS, TO €CTh Croco0a MOJIy4YeHUs
JIOCTOBEPHBIX 3HAHUHN O MUpE.

Onna w3 TIaBHBIX 3ajad  (U3UYECKOrO O0Opa3oBaHMs B CTPYKType OOIIEero
00pa3oBaHuUs COCTOUT B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH M HHTEpeca
K HayKe y OOy4aronInxcs.

N3yuenue ¢usnku Ha 6a30BOM YpOBHE IMPEAINOJaraeT OBJAJIEHUE CIEIYIOIUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHI €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

HAy4YHO OOBSICHATH SIBJICHUS,

OLICHMBATh U TIOHUMAaTh OCOOCHHOCTH Hay4YHOTO MCCIIEIOBAHNUS;

WHTEPIPETUPOBATh,  JaHHBIE W  HWCIOJB30BaTh  HAyYHBIE JIOKA3aTEJIbCTBA
TUTSI TIOJTYYEHUST BBIBOJIOBY.



)

Lenu n3yuenus: pU3MKM Ha ypOBHE OCHOBHOT'O 0OIIIEro 0Opa30BaHuUs OMPEICIICHBI
B KOHIICTIIMU TpemnojaBaHusi ydeOHoro mpeamera «dusmka» B 00pa3oBaTEIbHBIX
Opra”Hu3aLusax Poccuniickon ®enepanun, pean3yOIUX OCHOBHBIE
o011e00pa3oBaTeIbHbIC TPOTPAMMBI.

Lenu uzydenust pusmku:

npuoOpeTeHre HUHTEpeca M CTPEMIJICHHUS O0YYalolUXCs K HAyYHOMY H3YUYEHHUIO
IPUPOBI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TMPEJCTABICHUN O HAy4YHOM METOJE€ IMO3HaHWs U (hopMuUpoBaHHUE
UCCJIeI0BATEILCKOIO OTHOIICHUS K OKPYKAIOLTUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yjbTaTa HW3Y4Y€HUS OCHOB
CTPOEHHUS MAaTepUU U PyHIAMEHTAIBHBIX 3aKOHOB (DHU3UKU;

(opMHpoOBaHHE TMpPEACTaBICHUA O ponu (GU3UKKA U Pa3BUTHS  APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUI;

pa3BUTHE MPEICTABICHUH O BO3MOXHBIX cepax Oyaymied MmpodecCuOHATbHON
NEeATENbHOCTH, CBSI3aHHON C (PU3MKOW, MOATOTOBKA K JalbHEMIIEMy 0OyYEHUIO B 3TOM
HaIpaBJICHUU.

JlocTikeHre 3TUX LieJed MporpaMMel Mo (U3UMKE Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHMsI 00ECTIEYNBAETCS PELICHUEM CIIEAYIOUINX 3a]1a4:

npuoOpeTeHNe 3HAHUNW O JIHUCKPETHOM CTPOEHHM BELIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, 3JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

NpUOOpETCHHE YMEHHH OINHUCBHIBAaTh M OOBSACHATH (U3HYCCKHE  SBICHUS
C MCIOJIb30BAaHUEM TOJyUECHHBIX 3HAHUN;

OCBOCHHME METOJOB PELICHUs MPOCTEHUIINX PACYETHBIX 3a/ad C MCIOJb30BaHUEM
($u3HUEeCKUX MOJENEN, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aa4;

pa3BUTHE YMEHHMM HAOMI0JaTh MPUPOJHBIE SIBICHUS M BBINOJHATH OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAJbHBIE MCCIECIOBAaHUS C HCIOJIb30BAaHUEM
MU3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThI ¢ HH(POpMaIHeil PU3NIECKOTO COAEP KaHUsl, BKIIHOYast
MH(OpMAIMI0O O COBPEMEHHBIX JOCTHKEHUAX (U3UKU, aHAIU3 M KPUTUYECKOE
OIICHHBaHUE WH(OPMAITIH;

3HAKOMCTBO CcO cdepamu Tpo(ecCHOHANBEHON NESITEIbHOCTH, CBSI3aHHBIMU
C (u3MKOH, M COBPEMEHHBIMU TEXHOJIOTUSAMH, OCHOBAHHBIMM Ha JOCTHKECHHSIX
¢bu3HUecKoi HayKH.

OO6miee yuciIO YacoB, PEKOMEHJOBAHHBIX JUIsi W3ydeHUs (PU3UKKM Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 dacoB (2 vaca B HeJeno0), B 8 kinacce — 68 yacos
(2 yaca B Hepento), B 9 knacce — 102 yaca (3 yaca B HEZIEIIO).

[Ipensiaraemslii B mporpamme o (pu3nkKe nepedeHb Jad0paToOpHbIX pabOT U ONBITOB
ABJISIETCS] PEKOMEHAATENIbHBIM, YUUTENb JEIaeT BRIOOP MpH MPOBEACHUHN Ja00PATOPHBIX
paboT U OMBITOB C YYETOM HHIUWBHIYaJbHBIX OCOOCHHOCTEH OOydYarolMUXcs, CIHCKa
AKCIIEPUMEHTANIbHBIX 33JJaHUH, MPEAJIaraeMbIX B paMKaX OCHOBHOI'O TOCYJIapCTBEHHOTO
AK3aMeHa 1o (PU3MKe.



COJEPXKXAHUME OBYYEHUA

7 KIIACC
Du3uKa 1 ee PoJib B MO3HAHUM OKPY:KAI0NIEero MUPa
®uszuka — Hayka o mnpupone. SBineHus npupoabl. DuU3HUECKUE SBICHUS:

MEXaHUYECKHUe, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeMUuHbL. M3Mepenune gpusndyeckux BenuunH. Guznyeckrue npuoOopsl.
[Torpeurnocts u3mMepennit MexayHapoaHasi CUCTEMa €IMHUII.

Kak ¢usuka u  Jgpyrue  ecTeCTBEHHbIE HAyKd  M3y4aloT  [PUPO.Y.
EcTecTBeHHO-HAYUYHBII METO/ TO3HAHUS: HAOJII0JIEHUE, TOCTAHOBKA HAYYHOTO BOMPOCa,
BBIJIBH)KCHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIIOTE3, 00BICHEHUE HAOII0AaeMOT0
saBieHus. Onucanue GU3NYECKUX SIBICHUM C MOMOIIBIO MOJICIICH.

Jlemoncmpayuu

MexaHnueckue, TEIIOBbIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

duzndeckue MPUOOPHI U MPOIEIypa MPSIMBIX H3MEPEHUH aHAIIOTOBBIM H ITH(POBBHIM
pUOOPOM.

JlabopamopHhvie pabomul u onwvinol

Omnpenenenue eHbI AeNEHUs IIKaIbl K3MEPUTEIHHOTO TPUOOpa.

N3mepeHue paccTosHMil.

N3mepenne o6beMa JKUIKOCTH U TBEPIOTO Tea.

Onpenenenue pa3MepoB MajbIX TEJ.

N3mepenne TemriepaTypbl MPU MOMOIIM KUIKOCTHOTO TEPMOMETpPA M JaTUUKA
TEMIEPATYPHI.

[IpoBenenue uccneqoBaHusl MO MPOBEPKE TMIIOTE3bI: NAIBHOCTH IMOJIETA MIApUKa,
MYIIEHHOTO TOPU30HTAILHO, TEM 0O0JIbIIe, YeM OOJIBIIIE BHICOTA ITyCKa.

IlepBoHauyajibHbIE CBeIeHHsI O CTPOEHUH BellleCTBA

CrtpoeHue BeniecTa: aTOMbl U MOJIEKYJIb, UX pa3Mepbl. ONbITHI, JOKA3bIBAIOIINE
JTMCKPETHOE CTPOCHUE BEIIECTRA.

JIB>keHue yacTull BemecTBa. CBsA3b CKOPOCTH JABUKEHUS YACTHI] C TEMIIEPATYPOH.
BbpoynoBckoe nBmxkenue, nuddysus. BzanmoaericTBue 4acTuil BemecTna: MPUTHKCHUE
Y OTTaJKUBaHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta30B, MKUJIKOCTEM M TBEPJbIX
(KpucTamuyecknx) Tea. B3auMocBsi3b MEXIYy CBOMCTBAaMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHMSIX W WX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu

Habmnronenue 6poyHOBCKOTO JIBUYKEHUS.

Habmonenue nuddysumn.

HabGmonenue siBneHud, OOBSACHSIOMUXCS MPUTSHKEHUEM WIM OTTaJIKMBAHUEM
YaCTHULl BEIIECTBA.



Jlabopamophwvie pabomwi u onvimol
OreHka quamMeTpa aToMa METOZIOM PSOB (C UCTIOIb30BaHueM (hoTorpadmii).
OnbITel 1O HAOJIOACHUIO TETNIOBOTO PACIIUPEHHUS Ta30B.
OMmbITH IO 0OHAPYKEHHUIO TEUCTBUS CHIT MOJICKYJIIPHOTO MPUTSHKCHHSL.

JIBMKeHMEe M B3aMMOJAEMCTBHUE TeJl
Mexannueckoe nBuxkeHne. PaBHOMepHOE 1 HEpaBHOMEpPHOE ABUKEHHE. CKOPOCTb.
CpenHsist CKOpOCTh ITPU HEPABHOMEPHOM JIBMKEHUHU. Pacuer Iy Ty U BpeMEHU IBUKEHUS.
SBneHne UHEPLMH. 3aKOH MHEpUMHU. B3anMoielicTBUE TEN KaK TPUINHA U3MEHEHHUS
CKOpPOCTH JBWXEHHUs Tell. Macca Kak Mepa MHEPTHOCTH Tena. [IIMOTHOCTH BelecTsa.
CBs13b INIOTHOCTHU € KOJUYECTBOM MOJIEKYJI B €IMHUIIE 00beMa BEIIECTRA.

Cuita kak XapakTepucTuKa B3auMoaeucTBhs Ten. Cuia ynpyroctd M 3akoH I'yka.
N3mepenune cuibl ¢ TOMOIIBIO TMHAMOMETpA. SIBJICHUE TATOTEHUS U crJia TskecTH. Cuna
TSXKECTU Ha Apyrux riaHerax. Bec tena. HeBecomocTs. CnoxkeHre Cuil, HAMPaBICHHBIX
no ojgHoul mnpsmou. PaBHomencTByromas cui. Cuna TpeHus. TpeHue CKOJIbKEHUS
Y TPEHUE TOKOsl. TpeHne B mIpupoie U TEXHUKE.

Jlemoncmpayuu

Hab6nronenne MexaHuecKoro IBMXKECHHS Tela.

N3mepenne CKopoCTH IPSMOJIMHENHOTO JIBUKEHUS.

HabGnronenue siBneHust HHEPIUH.

Hab6nronenue usmeHeHus: CKOPOCTH MPY B3aUMOJICHCTBUH TE.

CpaBHeHHE Macc 10 B3aMMOJICHCTBUIO TEN.

CrnoxeHue cui, HapaBJIEHHBIX MO OJHOM MPSIMOM.

JlabopamopHhwvie pabomul u onvimol

OnpeneneHrne CKOPOCTH PABHOMEPHOTO JIBHXKEHUS (IIapUKa B )KUIAKOCTH, MOJCIIH
AJIEKTPUUYECKOTO aBTOMOOUJIS U TaK J1ajiee).

Omnpenenenre cpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM MIapUKa 0 HAKJIOHHOU
TJIOCKOCTH.

OnpeneneHue NI0THOCTH TBEPAOTO TENA.

OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshKeHUs (AehopMalivu) Mpys>KUHbI
OT MPHJIOKEHHOM CHJIBI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHHUSI CKOJIBKEHHUS OT Beca Tela
Y XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

JlaBJjieHHe TBepABIX TeJl, KUIKOCTel U ra3oB

Hasnenue. CriocoObl yMEHbBIIEHHS W YyBEIMYEHUs AaBieHus. JlaBieHue rasa.
3aBUCUMOCTH JaBJEHUs raza ot oobema, TeMiepatypsl. llepenaya naBneHus TBEpAbIMU
TEJaMH, JKUIKOCTAMH M Tra3zamu. 3akoH Ilackansa. [IHeBMarnueckne ManivHBIL.
3aBUCUMOCTh JIaBJICHUSI JKUIKOCTH OT TIyOMHBL. ['HMIpocTaThuyeckuil mapajokc.
CooOmmatomuecs cocyabl. ['uapaBirueckue MEXaHU3MBI.

Atmocdepa 3emnum u arMocdepHoe naBieHue. [IpuuMHBI CyLIECTBOBAHHUSA
BO3AywHOW o060onouku 3emnu. Onbir  Toppuuennu. M3mepenune armocdepHOro
JaBJICHUSA. 3aBHUCUMOCTh aTMOC(HEpPHOrO JaBJICHHUS OT BBICOTHI HAJ YpPOBHEM MODS.
[TpuGops! ns U3MEpeHust aTMOCPEPHOTO TaBICHUSI.

JlelicTBUE XUIAKOCTH M Ta3a Ha IIOIPYKEHHOE B HUX TeO. BbeITankusaromas
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(apxumenoBa) cuna. 3akod Apxumena. [naBanue ten. Bo3myxomiaBaHue.
Jlemoncmpayuu

3aBUCUMOCTB JABJICHUS ra3a OT TEMIEPATYPBHI.

Ilepenaya naBaeHus: KUAKOCTHIO U ra30M.

CooOmarommuecs Cocybl.

['mppasnuueckui npecc.

[IposiBieHue aeiicTBUsE aTMOC(EPHOTO TaBICHUS.

3aBUCHMOCTh BBITAJIKUBAIONICH CUJIBI OT OObeMa MOTPYKEHHOM YacTu Tena
Y TJIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEH CHIIBI BECY BBITECHEHHOM JKHUIKOCTH.

VYcnoBue miaBaHuA TEN: IUIABAHME WA TOTPY’KEHUE Tl B 3aBUCUMOCTH
OT COOTHOLIEHUS MJIOTHOCTEH TeJla U KUAKOCTH.
Jlabopamophvie pabomul u onwvinol

HccnepoBanne 3aBUCUMOCTH Beca Tella B BOJEe OT OObeMa MOIpyKEHHOU
B KUJKOCTb YaCTH TeJa.

OnpeneneHue BBITAIKABAIOLIEW CHJIbI, JEHWCTBYIOIIEH Ha TEJO, IOrPYKEHHOE
B KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJKHUBAIOUIEH CHIIBI, JEHCTBYIOLIEH Ha TEJO
B KUJKOCTH, OT MaccChl Teja.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAKOLIEH CHIIbI, JEHCTBYIOLIEH
Ha TEJIO B )KUJKOCTH, OT 00beMa MOrPy>KEHHOHN B KHUJIKOCTh YacTH Teja U OT INIOTHOCTH
KUIKOCTH.

KoHcTpynpoBaHre apeomeTpa WIM KOHCTPYMPOBAHHUE JOJKH M ONpEIEICHUE €€
Ipy30H0IbEMHOCTH.

PaGora u MOIIHOCTH. JHEPrus

Mexanuueckas padbota. MOIIHOCTb.

[IpocTeie MEXaHU3MBI: pbluar, 0J10K, HAKJIOHHAs TWIOCKOCTh. [IpaBuiio paBHOBeCHs
peiuara. IlpuMeHeHue mMpaBuia paBHOBECHs pbluara K OJIOKY. «30J0TO€ MPaBUIIO»
mexanuku. Koagdunuent nonesnoro aeiicteus (manee — KIIJ[) mpocTeix MeXaHU3MOB.
[IpocThie MeXaHU3MBI B OBITY M TEXHUKE.

Mexanunueckas 3Heprus. Kunernueckas u noreHuuanbHas 3Heprus. [Ipespanienue
OJIHOTO BHUJA MEXAHUYECKOW OHHEPruu B JpPYyroi. 3aKOH COXpPAHEHUS JHEPTUH
B MEXaHHUKE.

Jlemoncmpayuu

[TpumMepbl NpOCTHIX MEXAHU3MOB.
Jlabopamophwvie pabomul u onvimol

Onpenenenne pabOThl CWJIBI TPEHUs] TPU PABHOMEPHOM JIBHIKCHUHU —Tella
110 TOPU3OHTAIBHOM MOBEPXHOCTH.

Hccnenosanue ycioBuil paBHOBECUS pblyara.

N3amepenune KIIJ[ HakJIOHHOM MJIOCKOCTH.

N3ydenue 3ako0Ha COXpaHEHHS] MEXaHUYECKOW DHEPTUU.



8 KJIACC
TemnoBble siBJICHUS

OCHOBHBIE MOJOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU CTPOCHUS BEIIECTBA.
Macca u pazMmepsl aTOMOB ¥ MOJIEKYJT. ONBIThL, TTOJITBEPKIAIOIIUE OCHOBHBIE TTOJIOKEHUS
MOJIEKYISIPHO-KUHETUUECKON TEOPUH.

Mopenu TBepAOro, SKHAKOTO U  Ta3000pa3HOrO  COCTOSIHUM  BEIECTBA.
Kpucramnuueckue u amopdusie Tena. OObsSICHEHHWE CBOMCTB Tra3oB, JKHJIKOCTEU
U TBEPABIX TEJI HA OCHOBE IIOJOKEHUM MOJIEKYJIAPHO-KUHETUYECKON TEOpHUH.
CmaumnBaHK€e U KalWUISIPHBIE SBJICHUS. TEmIOBOE pacliupEHNe U CKATHE.

Temneparypa. CBsA3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO ABUYKECHHS YACTULI.
Buytpennsis sHeprus. CrocoObl M3MEHEHUsI BHYTPEHHEH 3HEpruu: Teruionepeaayda
U COBeplIeHHEe paboTbl. BuIbl Temionepenaydu: TEMJIONPOBOAHOCTh, KOHBEKIHA,
M3JIyYECHHE.

KonuyecTBo TemynoTel. YenpHas TEIJIOEMKOCTh BellecTBa. TemtooOMeH
U TEIUIOBOE paBHOBECHE. YpaBHEHHUE TEIUIOBOTO OanaHca. [1naBinenue u oTBepaeBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YJelabHas TeIioTra IuiaBieHus. IlapooOpa3zoBaHue
n koHaeHcauus. Hcnapenue. Kunenuwe. VYpaenbHas Temuora mnapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUS OT aTMOC(HEPHOTO J1aBJICHHUS.

BnaxHocTts Bo3ayxa.

DHeprus TOIIMBA. Y AeiIbHas TEIIOTa CTOPAHHSL.

[Tpuntuner padoTs! TermoBsix npurareneit KIIJ[ remmoBoro neuratens. TemnoBbie
JBUTATENM U 3alIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHHUS U NMPEBPAILCHUS SHEPTUH B TEILIOBBIX MPOIlECcCaX.
Jlemoncmpayuu

Habnronenune 6poyHOBCKOTO JIBUKEHUS.

Habmronenune nuddysumn.

HaOnronenue siBiaeHui cMauyuBaHUs U KalWJUTSIPHBIX SIBICHUM.

HabGnronenue TemioBoro paciiupeHus Tedi.

N3meHeHue naBneHus ra3a npu M3MEHEHNH 00beMa U HarpEeBAHUN WITH OXJIAXKICHHH.

[IpaBuia u3mMepeHus TeMIIEPATYPHI.

Bunbl Termonepenayn.

OxJtaXkeHue Mpu COBEPIIEHUN PAOOTHI.

HarpeBanue npu coBepiiieHuu pabOThl BHEIITHUMH CHJIAMHU.

CpaBHEHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.

Hab6nronenue kunenHws.

Hab6nronenue nocTostHCTBA TEMIIEPATyPhI MPH TUIABJICHUU.

Moenu TeIUIOBBIX ABUTATEIICH.

Jlabopamophwvie pabomul u onvimol

OnbITEI 10 OOHAPYKEHUIO TEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSHKEHUS.

OnbITI MO BRIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WJIM Caxapa.

OnpIThl 0 HAOIIOJEHUIO TEMJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH U TBEPIBIX
TEL.

Omnpenenenue naBaeHUs BO3ayXa B Oa/IOHE IIIPHIIA.

OnbIThI, AEMOHCTPUPYIOIIKME 3aBUCMMOCTb JABJICHUS BO3AyXa OT €ro odbema



Y HarpeBaHUsI WJIH OXJIAXKCHUS.

[IpoBepka rUIMOTE3bl JUHEHHON 3aBUCUMOCTU JUIMHBI CTOJOMKA >KUIAKOCTH
B TEPMOMETPUUECKOI TPyOKE OT TeMIEPATYPHI.

Hab6nronenue n3MeHeHnsi BHyTpEHHEH SHEPTUH Tejla B pe3yJIbTaTe TeIuionepeaadn
U paOOThI BHEIIHUX CHIL

WccnenoBanue sBieHHs TEIJIOOOMEHA MPU CMENIMBAHUU XOJIOAHOW U ropsueint
BOJBL.

OmnpeneneHre KOJWYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOAOW TMPU TEIIOOOMEHE
C HAarpeThIM METAJUIMYECKUM LIWJIMHAPOM.

Ornpenenenue y1eIbHON TEMIIOEMKOCTH BEIECTBA.

Hccnenosanue npouecca UCIapeHus.

Onpenenenrne OTHOCUTEIBHOM BIIAXKHOCTH BO3/1yXa.

Onpenenenne yneIbHON TEIIOTHI IJIaBICHUS JIbAA.

JJIeKTpUYeCKUue U MATHUTHBbIE SIBJICHUS

Onektpuzanmss Tena. J[Ba poma  AIEKTpUYECKUX 3apsaoB. Bsammopencrsue
3apspKEHHBIX Tell. 3akoH KyoHa (3aBUCUMOCTh CHIIbl B3aUMOJIEHCTBUS 3apSyKEHHBIX TEI
OT BEJIMYUHBI 3aPsII0B U PACCTOSIHUS MEXKITY TEIaMH).

OnekTpuueckoe 1moje. HanpshbkeHHOCTh  3nekTpudeckoro mnojs. [IpuHuun
CYNEPIIO3UIINH YJEKTPUIECKUX TOJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu »snekTpuueckux 3apsA/ioB. ODJIEMEHTApPHBIA JJIEKTPUUYECKHUI  3apsl.
Crpoenue atoma. [IpoBOOHUKH W UAIEKTPUKU. 3AKOH COXPAHEHHS BJIEKTPUUYECKOTO
3apsza.

DJIEKTPUYECKHUM TOK. Y CIIOBUS CYIIECTBOBAHHUS JJIEKTPUUECKOro Toka. IcToOuHMKM
MOCTOSIHHOTO TOoKa. JIeHCTBUS DJIEKTPUUYECKOTO TOKa (TEIJIOBOE, XHWMHUYECKOE,
MAarHuTHOE). DJIEKTPUUECKUNA TOK B KUIKOCTAX U razax.

OnexkTpuueckas uenb. Cuia Toka. DIIEKTpudYecKkoe HanpspkeHrne. COnpOoTUBIIEHUE
MPOBOJIHUKA. YJEIbHOE CONMPOTUBIICHHE BellecTBAa. 3akoH OMa i ydacTka LEeMH.
[TocnenoBaTenbHOE U MapaIEIbHOE COCTMHEHUE TIPOBOJHUKOB.

PaboTa u MoOITHOCTH ANIeKTpuuecKkoro Toka. 3akoH Jxoymns—JIenna. DnekTpuueckue
IIETM ¥ IOTPEOUTENH IICKTPUIECKOM dHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3auMoOAeHWCTBHE MOCTOSHHBIX MarHuToB. MarHuTHOE
nojie. MarauTHoe moJjie 3eMJIM U €ro 3HauyeHue s KU3HU Ha 3emue. OnbIT Ipcrena.
MarauTHoe 1oJE 3JIEKTPUUECKOro TOKa. [IpuMeHeHHe 3JIEeKTPOMAarHUTOB B TEXHUKE.
JleficTBME MAarHUTHOTO TOJSl HA POBOJIHUK C TOKOM. DJIEKTPOJBUraTelb HOCTOSIHHOTO
ToKa. Mcnonb30BaHHWE  JNEKTPOJABUTATENIEd B TEXHUYECKUX  YCTPOMCTBAX
Y Ha TPAHCIIOPTE.

Onbitel @apanes. SBaeHHE 3IEKTpOMArHUTHOW WHAYKUMH. I[IpaBuno Jlenia.
Onektporeneparop. CrnocoObl MOTYyUYEHHUS! AICKTPUUECKON IHEPTUH. DICKTPOCTAHIIUU
Ha BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTHUHU.

Jlemoncmpayuu

DIIeKTpU3aLus Tell.

JIBa pona 3NEeKTpUYECKUX 3apsAI0B U B3aUMOICHCTBUE 3aPSIKEHHBIX TETI.

Y CTpONCTBO U AEHUCTBUE IIEKTPOCKOIIA.

DIEKTPOCTaTUYECKAsI MHIYKIUS.



3aKOH COXpaHEHUsI AIEKTPUUECKUX 3aPAJIOB.

[IpoBOIHUKY U AUDIICKTPUKH.

MoennpoBaHu€e CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.

HcTOYHMKHM TTOCTOSTHHOTO TOKA.

JlencTBUS NEKTPUUYECKOTO TOKA.

DJIEKTPUYECKUM TOK B KHUJIKOCTH.

["a30BbIi1 pa3ps.

N3mepenune cuiibl TOKa aMIIEPMETPOM.

N3mMmepenune 351eKTpUIeCKOro HanpsiKEHUsI BOJIbTMETPOM.

PeocTat 1 Mara3uH COpOTUBIICHUM.

B3auMoeiicTBHE TOCTOSHHBIX MarHUTOB.

MonennpoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS TOJTOCOB MAarHuTa.

MopaenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OneiT Opcrena.

MarauTHOE 1oJI€ TOKA. DJIEKTPOMArHUT.

JlelicTBHE MarHUTHOTO IOJIA Ha POBOJHUK C TOKOM.

DIIEKTPOJABUTATEND MMOCTOSTHHOTO TOKA.

HccnenoBanue aBiaeHUS SICKTPOMArHUTHON UHAYKIIHH.

Omnbitel Dapajes.

3aBUCUMOCTh HaIllpaBJICHUS MHIYKIIHOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHMSI.

DJIEKTPOreHepaTop NOCTOSIHHOTO TOKA.
Jlabopamophvie pabomul u onvimol

OMBITHI 110 HAOTIOACHUIO JICKTPHU3AIMH TEJl HHAYKIIUEH U ITPHU COTPUKOCHOBEHHH.

HccnenoBanue nercTBUS JIEKTPUUECKOTO MO HA MPOBOJIHUKHU U JUAJIEKTPUKH.

COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSIHHOTO TOKaA.

N3mepenue u peryainpoBaHue CHIIBI TOKA.

N3mepenue u peryampoBaHue HapsKEHUS.

UccnenoBanme  3aBUCHUMOCTM  CWJIbl  TOKAa, HUAYHIETO  4YE€pe3  PE3UCTOD,
OT CONPOTHUBIICHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

OnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh DJICKTPUYECKOTO  COMPOTUBIICHUS
MIPOBOJIHMKA OT €T0 JUITMHBI, IJIOIIa 1 MOMEPEYHOTO CEUCHHUS U MaTepraa.

IIpoBepka nmpaBuiia CIOKEHUS HAPSKESHUH TIPH MOCIIEI0BATEILHOM COCIMHECHUHN
JBYX PE3UCTOPOB.

IIpoBepka npaBuia AJisi CUIIbI TOKA MPU MapajieIbHOM COSIMHEHUN PE3UCTOPOB.

Omnpenenenre pabOTHI AAECKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

Ornpenenenre MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.

UccnenoBanme  3aBUCMMOCTM  CWIbl TOKa, MAYIIETO 4Yepe3  JIAMIIOYKY,
OT HAIIPsDKEHUS Ha HEW.

Onpenenenune KIIJ[ HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aUMOAEHCTBHS ITOCTOSIHHBIX MAarHUTOB.

N3yueHre MarHWTHOTO TIOJSl TOCTOSHHBIX MAarHUTOB TMPU HUX OOBEIUHEHHUH
U pa3/iCJICHUN.

HccnenoBanue 1eMCTBUS ANEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJIECHCTBUS KATYIIKU
C TOKOM Y MarHUTa OT CUJIbI TOKA U HAIIPABJICHHS TOKA B KaTYIIIKE.
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N3yyenune neicTBrs MArHUTHOTO MOJISE HA HPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u u3ydeHue paboThl AIEKTPOIBUTATEISI.

N3zmepenue KIIJ anmekTpoaBUrateibHONM yCTaHOBKH.

OnBITHI IO UCCIICIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW UHIYKIIUU: UCCIICIOBAHNE
WU3MEHEHUM 3HAYEHUS U HAPaBJICHUSA UHAYKIMOHHOTO TOKA.

9 KVIACC
Mexanu4yeckue siBJICHUA

Mexanudeckoe — IBWKEeHHME.  MarepuanbHas — Touka. Cucrema  oTcuera.
OTHOCHUTENIBHOCTh ~ MEXaHWYECKOI'O  JBW)KCHMS. PaBHOMEpHOE  IIPSIMOJIMHEWHOE
nBwKeHue. HepaBHOMepHOe mpsAMoOJIMHEWHOE ABWkeHne. CpenaHsis W MIHOBEHHAas
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBHKCHUH.

Yckopenne. PaBHOyckopeHHOE npsiMosiHEHOE JIBMkeHHne. CBOOOIHOE Ma/ieHHeE.
Omnpbitel ["anunes.

PaBHOMepHOE JBWXKEHHE MO OKpyXHOCTU. llepuony u dvacrora oOpaunieHwus.
JIuHeiHas u yriioBasi CKOpOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

IlepBoiii 3akoH Hprorona. Bropoi 3akon Herotona. Tperuit 3axkoH Herorona.
IIprHIMI CyIIEpIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cwia TpeHMS: CWJIa TPEHHMS! CKOJIBKEHHsS, CUia
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TsKeCTU U 3aKOH BCEMUPHOI'O TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO Ma/ICHHUS.
JBrmxenue miaHer Bokpyr CousiHna. IlepBas kocmuueckass ckopocTs. HeecomocThb
U IIEPErPY3KHU.

PaBHOBecue wmaTepuanbHON TOYKH. AOCONIOTHO TBepaoe Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIJICHHON OChI0 BpanieHusi. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynec tena. M3menenne wumnynbca. MMmysbe cuibl. 3aKOH COXpPaHEHUS
MMITyJIbca. PeakTHBHOE ABUKEHHUE.

Mexanuueckass pabota U MOUIHOCTh. PaboTa Cui TSHKECTH, YHNPYTOCTH, TPEHUS.
CBs13b 3Hepruu v padoThel. [loTeHabHAast SHEPTUS TeNa, HOJHATOTIO Ha/l TOBEPXHOCTHIO
3emid. [loTeHunanpHas sHeprus cxaTou npyxuHsl. KnHetnueckast sHeprus. Teopema
0 KMHETUYECKOM 3HEPruH. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPTUU.

Jlemoncmpayuu

Habmionenne MexXaHMYeCKOro JBM)KEHHS Telda OTHOCHUTENBHO Pa3HbIX Tel
oTCUerTa.

CpaBHeHHME ITyTEH U TPACKTOPUI JBUKEHUS OJTHOTO U TOTO K€ T€Ja OTHOCUTEIBHO
Pa3HBIX TEJ OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO ABUKEHHS.

Hccnenoanne npu3HakoB PaBHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue nBU>KeHUs Tea M0 OKPY>KHOCTH.

HabGmoneHnne MexaHMYECKHUX SIBJICHHWM, MPOUCXOASIIMX B CHCTEME OTCYETa
«Tenexka» mpu ee paBHOMEPHOM U YCKOPEHHOM JABW)KEHHUU OTHOCUTENIBHO KaOMHETa
bu3uKy.

3aBUCUMOCTb YCKOPEHUS TEJIa OT MACCHI TeJIa U IEHCTBYIOIIEH HA HETO CHJIBI.

Habmoienue paBeHcTBa CUIT IIPH B3aUMOJICHCTBUU TEll.

N3meHnenue Beca Teia Npu YCKOPEHHOM JBHKCHUH.
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[Tepenaua ummyJibca npu B3aUMOJAECHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHHe UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJIEHCTBUH.

CoxpaHeHHe UMITyJIbca TPU a0COJIFOTHO YIIPYTOM B3aMMOJIECHCTBHH.

Hab6nroneHue peakTHBHOTO JIBUKEHUS.

CoxpaHeHne MeXaHU4eCKOW SHEPTrUr IpU CBOOOTHOM I1aJICHUH.

CoxpaHeHHME MEXaHWYECKOM DSHEPruu IMPU JBWXKCHUM TElNa MOJ JACHCTBUEM
IPYKUHBI.

Jlabopamophvie pabomul u onwvinmol

KoncTpynpoBaHue TpakTa [Jisl pa3roHa U JallbHENIIEr0 paBHOMEPHOIO JIBUXKEHUS
HIapUKa WIH TEIEKKU.

Omnpenenenue cpeHE CKOPOCTU CKOJIBKEHUS OpyCKa WM JBUKEHUS IIapuKa
10 HAKJIOHHOM TIJIOCKOCTH.

OmnpeneneHre yCKOpEHUs Tela MpyU paBHOYCKOPEHHOM JIBUJKEHHUH 10 HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTY IyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JBUKEHUU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TUIIOTE3Bl: €CIM MPU PABHOYCKOPEHHOM JIB)KEHUHM 0€3 HayalbHOM
CKOPOCTH IIyTH OTHOCATCS KAaK PsAJl HEUETHBIX YUCEJI, TO COOTBETCTBYIOIIHNE IPOMEKYTKH
BPEMEHU OJIMHAKOBBI.

HccenenoBanue 3aBUCUMOCTH CUJIBI TPEHHUS CKOJIBKEHHSI OT CHJIBI HOPMaJIbHOIO
JABJICHUSI.

Omnpenenenre ko duieHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KeCTKOCTH NPYKHUHBI.

Onpenenenrie pabOThl CWJIBI TPEHHST TPU PABHOMEPHOM JIBHJKEHUU Tela
10 TOPU3OHTAIBHON TTOBEPXHOCTH.

Omnpenenenre pabOTbl CHIIBI YIPYTOCTH MPHU MOABEME Ipy3a C HCIOJIb30BAHUEM
HETOABUKHOTO U MOJABUXKHOTO OJIOKOB.

N3yueHune 3aKk0Ha COXpaHEHUS SHEPTUH.

MexaHn4yeckue K0Jie0aHUA M BOJTHbBI

KonebarenbHoe napmwxkeHune. OCHOBHbIE XapaKTEPUCTHKU KoOJIeOaHMI: MepHof,
4acToTa, aMIUINTyZa. MareMaTH4ecKu W IpYyKUHHBIA MasTHUKHU. [IpeBpainenne
SHEPTUM MPHU KOJICOATETEHOM JBUKCHHUH.

3aryxaromue koneOaHusi. BeiHyxaeHHble konebanus. Pesonanc. Mexanndeckue
BoJIHBL. CBOiCTBA MexaHW4eCcKHUX BOJH. [IpomosibHbIe M monepedHble BONHBL. [{nnHa
BOJIHBI U CKOPOCTh €€ paclnpoCTpaHEHUs. MexaHW4YecKue BOJIHBI B TBEPIAOM TeEIIE,
CEHCMUYECKHE BOJIHBI.

3ByK. ' poMKoCTb 3ByKa 1 BeicOTa ToHa. OTpaxkeHue 3Byka. UH(dpa3ByK 1 ylnbTpa3ByK.
Jlemoncmpayuu

Habutonenue konedanuii Tel noj AeHCTBUEM CUJIbI TSHDKECTU U CUIIBI YIIPYTOCTH.

Habutoienue xosiebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HabGnronenue BRIHYKIEHHBIX KOJIEOaHMI 1 pe30HaHCca.

PacnipocTpaneHne mpo10JIbHBIX U ONEPEYHBIX BOJIH (HAa MOJENH).

Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
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AKYCTHYECKHMU PE30HAHC.
JlabopamopHhwvie pabomul u onvimol

Omnpenenenre 4acToThl U Mepro/ia KoIeOaH!l MaTeMaTHIECKOTO MasITHUKA.

Omnpenenenre 4acTOThl ¥ Meproia KoieOaHuil MPYKUHHOTO MasTHUKA

HccrnenoBanue 3aBUCUMOCTH Iepuoja KoieOaHWH MOABEIICHHOTO K HUTU Tpy3a
OT JJIMHBI HUTH.

HccnenoBanne 3aBUCHUMOCTH Iepuojia KojeOaHHWil MPYKMHHOTO MAasTHHUKA
OT Macchl rpysa.

[TpoBepka HE3aBUCHUMOCTH TEpHOJa KOJIeOaHUH TIpy3a, MOJBEIIEHHOTO K HUTH,
OT Macchl rpys3a.

OnbITEL, JEMOHCTPUPYIOLINE 3aBUCHMOCTH TMEpHOAa KOJICOaHWH MPYKUHHOTO
MasTHUKA OT MacChl TPy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHust CBOOOTHOTO TTaICHHSL.

DJIEKTPOMATHUTHOE MO0JI€ U JJIEKTPOMATHUTHbIE BOJIHbI

DIEKTPOMArHuTHOE ToJe. DIIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
aNeKTpoMarHuTHbIX ~ BodH. Illkanma snexkTpomarHuTHBIX  BOJH.  Mcmosnb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM CBS3H.

DIIeKTpOMarHuTHas npupojia ceeta. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Jlemoncmpayuu

CBoi1CTBA 3JIEKTPOMAarHUTHBIX BOJIH.

BonHoBBIE CcBOMCTBA CBETA.
Jlabopamophvie pabomul u onvimol

N3yuenune CBOMCTB JIEKTPOMArHUTHBIX BOJIH C TTIOMOIIBIO MOOMIIBHOTO TenedoHa.

CeeToBbIe sIBJICHUS

JlyueBass moznenb cBera. Mcrounnkum csera. [IpsmosiMHEHOE pacnpOCTpaHEHHE
ceeta. 3armenuss Connua u Jlynsl. Otpaxkenue cBera. I[lmockoe 3epkano. 3akoH
OTpa)KE€HUs CBETA.

[Ipenomnenne cBera. 3akoH mnpenomiieHus cBera. [lomHoe BHyTpeHHee
oTpaxkeHue cBeTa. Mcrmoiab30BaHKME MOJHOTO BHYTPEHHETO OTPAKEHHS B ONTHYECKUX
CBETOBOJAX.

JIunza. Xox nyueidt B nuH3ze. OnTuyeckas cucrema ¢oToarnnapata, MUKPOCKOMa
U Teneckomna. ['1a3 kak ontuyeckas cucremMa. bam3opykocTh U 1allbHO30PKOCTb.

Paznoxenue 6enoro ceeta B cektp. Onbitel HptoToHA. Cl0KE€HUE CTIEKTPATBHBIX
uBeToB. Jucnepcus ceera.

Jlemoncmpayuu

[IpssMonMHEHOE PacIPOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tonyuyenue nzoOpakeHil B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomiienue cBera.

Onruueckuii CBETOBOJ,.

Xon nyuei B coOMparoliei JImH3e.

XoJ Iy4yer B pacCEHUBAKOIIEH JIMH3E.

[Tonyuenue n3o00paxeHuit ¢ MOMOILbIO JIUH3.
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[Tpunuumn nevictBus Gporoanmnapara, MUKpPOCKOIIA U TEJIECKOIIA.
Mopens rima3sa.
Pasnosxenue 6enaoro cBeTa B CIEKTP.
[Tosrydenue 6enoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamophvie pabomul u onvinmol
HccnenoBaHue 3aBUCHMOCTH YTJIa OTPaKEHUS CBETOBOTO JIy4a OT YTJIa TaICHUS.
N3ydeHne xapakKTepUCTHK N300paskeHUs TIpeIMEeTa B TUIOCKOM 3epKale.
HccnenoBanue 3aBUCUMOCTH yTJIa MPEJIOMIICHUS CBETOBOTO JIy4a OT YTJia MaJACHHS
Ha TPAHMIIC «BO3TYX—CTEKIIO».
[Tosrydenne n300pa>keHU ¢ TOMOIIBIO COOMPAOIICH JIMH3HI.
Omnpenenenne HOKYyCHOTO PACCTOSTHUS 1 ONTHYECKON CHITBI COOMPAIOIIEH JIMH3HI.
OnBITHI IO Pa3OKEHUIO OEIOTO CBETA B CIIEKTP.
OnBITH IO BOCTIPUATHUIO 1[BETA MIPEIMETOB MPU UX HAOIIONCHUN Yepe3 LBETOBBIC

(UIIBTPBI.

KBanTOBbBIE sIBJICHUS

OmneiTel Peseppopna u rmutanerapHas mojenb atoma. Mogens atoma bopa.
Hcnyckanue u nornouieHue ceera atoMoM. KBaHThl. JInHelHyaTble CIIEKTPBI.

PannoaktuBHOCTE. Anb(da-, 6eTa- u ramma-usnydeHus. CTpoeHrue aTOMHOTO spa.
Hyxnonnas Mozaens atoMHOTO snpa. M3oronsl. PagnoaktreHsle npespanienus. [lepuon
[0JIypacraia aTOMHBIX SEP.

SAnepHble peakuuu. 3aKOHBI COXPAaHEHHUS 3apsiJ0BOIO0 U MACCOBOIO YUCEN. DHEPTHUs
CBA3M aTOMHBIX szep. CBsA3b Macchl M SHEpruu. Peakumm cuHTE3a W JEIEHUS sIEp.
Ncrounnku sneprun ConHIA U 3BE3I.

AnepHas odHepretuka. JleMCTBHS pagMOAKTHBHBIX HW3JIYYEHHH Ha JKUBbIC
OpTraHHU3MBI.

Jlemoncmpayuu

CrexTpbl U3IIy4eHUs U MOTJIONICHUSI.

CrexTpbl pa3aM4HbIX Ta30B.

CnekTp Bojopoaa.

Hab6nronenue tpekoB B kamepe Bunbcona.

Pabota cueTurka HOHU3UPYIOMIUX U3TyUYEHUH.

Peructpanus u3inydyeHus: NpUpOJIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamophvie pabomul u onvimol

Habmoienue CrijIonIHbIX U IMHEHYAThIX CIIEKTPOB U3ITyUEHHSL.

HccnegoBaHue TPEKOB: M3MEPEHHE 3HEPIMU YACTHUIBI 110 TOPMO3HOMY IyTH
(no dotorpadusam).

N3mepenue painoakTUBHOTO (hoHA.

IHoBTOpHTEIHbHO-0000IAIOLINIT MOAYJIb
[ToBTOpPUTENEHO-0000IAOIIMKA  MOIYJIb TpEAHA3HAUEH I CUCTeMaTH3aIUH
U 000OIIEHHUS MPEAMETHOTO COACpPXKAHHUS M ONbITAa AEATEIbHOCTH, MPUOOPETECHHOTO
IpU M3yYEHUU BCEro Kypca (HU3UKHU, a TaKKe AN MOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY 3K3aMEHY MO (U3HKE ISl 00YUaAIOIINXCSl, BRIOPABIINX 3TOT YUEOHBIN
npeaMer.
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[Ipy u3ydyeHHH AAHHOTO MOAYJS PEAIU3YIOTCS M CUCTEMATU3UPYIOTCS BHIbI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX OOECHneYMBaeTcs JOCTHKEHHE MPEAMETHBIX
M METanpeAMETHbIX  IUIAHUPYEMBIX  pe3ylbTaToB  0o0ydeHus, (opmupyercs
€CTECTBEHHOHAy4YHass TIPaMOTHOCTb: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAaHUsA
SBJICHUM TPUPOJIbl U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBICHIATh (PU3NUECKUE SIBICHUS,
OPUMEHSAS IIOJYYEHHBbIE 3HAHMS, peEIlaTh 3aJa4d, B TOM 4YHCJIE KayeCTBEHHBIE
1 DKCIIEPUMEHTAJIbHBIC.

[IpuHIMIINATBHO AEATEIBbHOCTHBIN XapaKTep JaHHOIO MOAYJIS PEaIu3yeTcs 3a CUET
TOT0, YTO OOYYaIOIIMECS BBIMOIHSIIOT 33/1aHUs, B KOTOPBIX UM IIpEAJIaraeTcs:

Ha OCHOBE IOJyYEHHBIX 3HAHUHN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3NUECKHE
SABJICHUS B OKPY’KAIOIIEN IPUPOJIE U ITIOBCETHEBHOM KU3HHU;

MCII0JIb30BaTh HAYYHbIE METO/IbI UCCIAEAOBAHUS (PUBNYECKUX SIBIIEHUM, B TOM YHUCIIE
JUTSI IPOBEPKHU TMIIOTE3 U MOJTYYEHUS TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAay4yHblE OCHOBbI HaumOOJEe BaXHBIX JOCTH)KEHHH COBPEMEHHBIX
TE€XHOJIOTUWA, HAIpUMEp, NPAKTUYECKOIO HCIOJIb30BAHUS PA3IUYHBIX HCTOYHHKOB
SHEPrUd Ha OCHOBE 3aKOHA IMPEBpAllCHUs] M COXPAHEHUS BCEX H3BECTHBIX BHUIOB
SHEPTUHU.

Kaxnmasd U3 TeM AaHHOTO MOJYJIsSI BKIIFOUAET JKCIIEPUMEHTAIBHOE HCCIIEI0BAaHUE
oOoOmatoniero xapaxkrepa. MoJyib 3aBeplIaeTcs NPOBEACHUEM TUArHOCTHUYECKOMN
U OIICHOYHOM pabOThI 32 KypC OCHOBHOTO 0011IeT0 00pa3oBaHus.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30BAHUA

N3ydyenne (u3uku Ha YpPOBHE OCHOBHOTO OOIEro 0Opa3oBaHUsl HAIPaBJICHO
Ha JIOCTI)KCHHE JHMYHOCTHBIX, METANpPEIMETHBIX M MPEIMETHBIX 00pa30BaTebHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHBI

B pesynbrare uzyueHuss (pU3MKM Ha YpOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHUs
y oOyyaronierocsi 0yayT chopMupoBaHbl ClIeIyIONUIUE JIMYHOCTHBIE PE3YJIbTAThI B YACTH:
1) mIaTPHOTHYECKOTO BOCIIHTAHMSI:

IPOSIBJICHHE HMHTEpECa K HCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCHUHCKOU
(bu3nUecKol HayKu;

IIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCUUCKUX YUEHBIX-(PU3UKOB,;

2) TPa’KIAHCKOT0 U TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMUS:

FOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXIEHHUU OOIIECTBEHHO-3HAUYMMBIX
U OTUYECKUX TPOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHIXKEHUM
(duzukwy;

OCO3HaHHUE BAJKHOCTU MOPAIbHO-3TUYECKUX MPUHIUIIOB B I€ATEIBHOCTH YUEHOTO;
3) 3cTeTH4eCKOro BOCIIMTAHMA:

BOCIIPHUSITHE OCTETUYECKUX KadyecTB (PU3MYECKON HayKh: €€ TapMOHHYHOIO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT0 TO3HAHMS:

OCO3HAHHWE IEHHOCTH (U3MYECKOM HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTUM, BaXKHENIIIEH COCTABIIAIOILIECH KYyJIbTYPHI;

pa3BUTHE HAy4YHOW JIFOOO3HATENIBHOCTH, WHTEpeca K HCCIEI0BATEIbCKOM
JeSITeNIbHOCTH;

5) popMupoBaHUsI KYJbTYPbI 310POBbSI ¥ SMOIIHOHATILHOT0 0JIATOMOJTYYHSI:

OCO3HaHWE IIEHHOCTM  Oe3omacHoro oOpa3a KU3HM B  COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BaXXHOCTU MpaBWi OE30MacHOrO MOBEJECHUS Ha TPaHCHOPTE,
Ha JI0pOrax, ¢ AJIEKTPUUYECKUM U TEIUIOBBIM 000PYIOBAaHUEM B JJOMAIIIHUX YCIOBUSX;

c(hOpMHUPOBAHHOCTh HaBbIKa peduieKcHM, MPU3HAHKWE CBOETO IIpaBa Ha OIIMOKY
U TaKOTO K€ MpaBa y APyroro YeJaoBeKa;

6) TPY10BOT0 BOCIIUTAHUS:

AKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0Opa3oBaTenbHOI OpraHu3aIii, HAaCEJICHHOTO MMyHKTa, POJHOTO Kpas) TEXHOJIOTUIECKON
Y COIMAIBHON HAIPaBICHHOCTH, TPEOYIOMINX B TOM YUCIE U (PU3NYECKUX 3HAHWM;

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO0 TTpodeccuil, CBA3aHHBIX ¢ (DU3UKOIA;

7) 3K0JI0OrM4eCKOr0 BOCIIUTAHMS:

OpUEHTAallMs Ha MpUMEHeHue (U3UYECKUX 3HAHUUM /Ui pelIeHHs 3a7a4 B 00iacTu
OKpY>Kalollen cpeibl, IIaHUPOBAHMS TOCTYNKOB U OLIEHKH UX BO3MOXHBIX MOCIEACTBUI
JUTSL OKpY>Karolei cpepl;

OCO3HaHMeE TII00ATLHOT0 XapaKkTepa HKOJIOTHYECKUX TPOOJIEM U Iy Tel UX PEIICHHUS;
8) amanTanuu K U3MEHSIIIIIMCS YCJIOBUSIM CONMAILHON M MPUPOTHOM Cpeabl:

NOTPEOHOCTh BO B3aWMOJICHCTBUU IMPHU BBINIOJHEHUU HCCIEAOBAHUI M MPOEKTOB
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(u3nYecKoi HaIIPaBICHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSM JAPYTHUX;

MOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO JIESTEIbHOCTH;

NOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM Uncie GOpMyINPOBATh HIIEH,
MOHSITHSL, TUTIOTE3bI O (PU3HUECKUX 0OBEKTAX U SBICHUSAX;

OCO3HaHME JAe(DUIUTOB COOCTBEHHBIX 3HAHUNW M KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;

IUIAHUPOBAHKUE CBOETO PAa3BUTHA B IPUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHU,

CTpEeMJICHHE AaHAIM3UPOBaTh M BBIABIATH B3aUMOCBS3M MPUPOMBI, OOIIECTBA
¥ SKOHOMUKH, B TOM YHCJIE C HCIIOJIb30BaHHEM (DU3NYECKHIX 3HAHUIL;

OLIEHKAa CBOUX JEHCTBUI C y4€TOM BIIHSHUS Ha OKPYKAIOIIYIO CPENY, BOZMOKHBIX
rJ1I00aJIbHBIX MOCIEACTBUM.

METAINIPEJMETHBIE PE3YJIBTATHI
B pesynprare usydenus (UMK Ha YPOBHE OCHOBHOTO OO0IIero oOpa3oBaHUs
y oOyuaromierocs OyayT copMUpOBaHbl METANIPEAMETHBIE PE3YIbTaThl, BKIIOYAIOIINE
MMO3HABATEIIbHBIE  YHUBEpCadbHbIC  y4YeOHBIE  JEWCTBHS,  KOMMYHHUKATHBHBIC
YHUBEPCATBHBIC YICOHBIC JCHCTBYS, PETYJIATUBHBIC YHUBEPCAIBHBIE YICOHBIC IEHCTBUSI.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE YUeOHbIe AeiCTBUS

ba3oBble Jornyeckue JeicTeus:

BBISIBIISITh U XapaKTePU30BaTh CYIIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUH);

yCTaHaBIMBATh  CYIIECTBEHHBIH  TPU3HAK  KiIacCU(UKAIMM,  OCHOBAHUS
1UTs1 000OLIEHUS U CPABHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B pacCMaTpUBAEMbIX (haKTax, JTaHHBIX
1 HAOJTFOICHUSX, OTHOCSIIUXCS K (PU3NYSCKUM SIBIICHUSIM;

BBISIBIISATH TPUYMHHO-CICACTBEHHBIC CBS3M NPH M3YYCHHHM (U3HUCCKUX SIBICHUI
U TIPOIIECCOB, MPOBOAUTH BBIBOJBI C WCIOJIB30BAHUEM JCIYKTUBHBIX M WHIyKTHBHBIX
YMO3aKJIIOUCHUMN, BBIIBUTATh TUIIOTE3bI O B3AaUMOCBA3SX (PU3MUECKUX BEJINYUH;

CaMOCTOSTENIbHO BBIOMpATh CHOCOO perieHus: ydeOHoW (u3nyeckon 3amauu
(cpaBHEHHE HECKOJBKUX BapUaHTOB PEIICHHUs, BEIOOp Hanbo1ee MOAXO0SIETr0 C yUeTOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).
ba3oBble ucciieqoBaTeIbCKHue AeiCTBUA:

MCIIOJIh30BaTh BOMPOCHI KaK MCCIIEA0BATEIIbCKUI MHCTPYMEHT IMO3HAHNS;

MPOBOJIUTh TIO CaMOCTOSATEIHFHO COCTaBJICHHOMY TUIAHY OIIBIT, HECIOXKHBIH
(bU3UYECKHI DKCIIEPUMEHT, HEOOJIbIIIOE UCCIE0BAHNE (PU3UUECKOTO SIBJICHUS;

OIICHMBATh Ha MPUMEHUMOCTD U IOCTOBEPHOCTh HH(OPMALIHIO, TTOTYUYEHHYIO B XOJI€
UCCJIeI0BAHUSI WJIM HKCTIEPUMEHTA;

CaMOCTOSITeNIbHO (hopMyupoBaTh O0OOOIIEHHUS Y BBIBOABI IO pe3yjbTaTaMm
POBEICHHOI'O HAOIIOAEHUS, OTIbITA, UCCIIEIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (U3UUYECKUX MPOLECCOB,
a TakKe BBIABUTATh TPEIMOJIOKEHUS OO0 MX PA3BUTHM B HOBBIX YCIOBHUSIX
Y KOHTEKCTaXx.
Pabora ¢ uadopmanmeii:

MPUMEHSATh PA3JUYHBIC METOJBI, HWHCTPYMEHTHI M 3alpOChl TPU TIOWCKE
U oTOO0pe MHbOpPMAIMU UM JAaHHBIX C YYETOM MPEAJIOKEHHOW yueOHON (u3mueckon
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3aJauu;

aHAJM3UPOBaTh, CHUCTEMATU3UPOBATh W  HHTEPIPETHPOBATH  HWHQPOPMAIIUIO
Pa3ITUYHBIX BUIOB U (OPM TIPEICTABICHHUS,

CaMOCTOSTEIILHO BBIOMpATh ONTUMAIBHYIO (PopMy mpeAcTaBiIeHHS HHPOpMAIUN
U WUTIOCTPUPOBATH peIlaeMbie 3a7add HECJIOKHBIMH CXEMaMH, JUarpaMMaMH, WHOM
rpaduKoi M MX KOMOMHAITUSMHU.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIC Y4eOHbIC AeHCTBUS
Oo01enue:

B XOJI¢ OOCYXIeHHs ydeOHOro maTepuaja, pe3yiabTaToB Ja0OPATOPHBIX PabOT
M TIPOCKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCYXITaeMOW TEMBl W BBICKA3bIBATh
WJeH, HAIeJICHHBIC Ha pelIeHUEe 3aJadyd W MOAJepXKaHUE OJarokenaTeIbHOCTH
0OIIICHNS;

COTIOCTaBIIATh CBOM CYXXJICHHUS C CYXICHHSIMH JIPYTHX YYaCTHHUKOB JHAIOTa,
0oOHapyKUBaTh PA3INUME U CXOJICTBO MO3UIUH;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOJUYHO TPEACTABIATh PE3YIbTaThl BBIMOJHEHHOTO (U3MUYECKOrO OIbITa
(aKCTIeprUMEHTa, UCCIICIOBAHUS, TIPOEKTA).

CoBMecTHasI 1eATEJIbHOCTD (COTPYAHMYECTBO):

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHHOW U MHIAMBUIYAJIbHON pabOThI
IIPY pEIICHUU KOHKPETHOM (pU3UUeCKOr MPOOIIEMBI;

MIPUHUMATh TICIM COBMECTHOW IEATEIHHOCTH, OPTaHU30BLIBATH JICUCTBHUS IO €€
JTOCTIDKCHUIO: PACTIPEICISTh POH, 00CYKIATh MPOIECCHl M Pe3yJbTaThl COBMECTHOU
paboThl, 0000111aTh MHEHUS HECKOIBKUX YETIOBEK;

BBITIOJTHATH CBOIO YacTh pa0bOTHI, TOCTUTAS KAYECTBEHHOTO pe3yJbTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYSI CBOM JEHCTBUS C IPYTUMHU WICHAMHA KOMAaHIbI;

OIICHWBATh KadyeCTBO CBOEro BKJIaga B OOMMHA TIPOIYKT IO KPUTEPHSM,
CaMOCTOSITENIbHO C(HOPMYTMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryjnsiTuBHble YHUBEpPCAJIbHbIE Y4eOHbIe JeHCTBUA
Camoopranusanus:

BBISBIISATH TIPOOJIEMBI B JKM3HEHHBIX MW YUYEOHBIX CHUTyalMsIX, TPEOYIOMUX
TUTSI pereHust (PU3NICCKUX 3HAHUM;

OPHEHTHUPOBATHLCS B PA3IUYHBIX MMOAXOAAX MPUHATHS PEIICHUH (MHINBUAYATBHOE,
NPUHATUE PEIICHUS B TPYIIIE, IPUHATHE PEIICHUN TPYIIION );

CaMOCTOSITEIIEHO COCTABJISITh AJITOPUTM pelieHusT (PU3ndecKoil 3a1aun WK TUIaHa
UCCJIEIOBAaHMUsI C Y4YE€TOM HMEIOIIUXCSI PECYpCcOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBAThH MpeJjiaraeéMble BapUaHThl PEIICHHI;

MIPOBOJIUTH BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb:

JaBaTh OLICHKY CUTYalluH U Mpeajiarath MiaH ee N3MEHEHHS,

OOBSCHATh MPUYUHBI JOCTYKCHHS (HEAOCTHIKEHUS) PE3yJIbTAaTOB IESTEIHHOCTH,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY;

BHOCHTh KOPPEKTHUBBHI B JEATEIBHOCTh (B TOM YHCJI€ B XOJ BBITIOJHEHUS
(U3NYIECKOTO HCCIENOBAaHUS WM TIPOEKTAa) Ha OCHOBE HOBBIX OOCTOSITEIHCTB,
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M3MEHUBIINXCS CUTYallUl, yCTAHOBIICHHBIX OMMOOK, BOSHUKIITNX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YJIbTATa IIEIU U YCIOBUSIM.
IMOIMOHAIbHBII HHTEJJIEKT:
CTaBUTh €0 Ha MECTO JPyroro 4ejoBeKa B XOAE CIOpa WIH JTUCKYCCHUU
Ha HAY4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYTrOro.
IIpunsitue cedst U APyrux:
NpU3HAaBaTh CBOE TMPaBO Ha OMMOKY NpH penieHud (U3NUECKUX 3aaay
WIHM B YTBEPXKACHUSIX Ha HAYYHBIE TEMBI H TAKOE e MPaBO JIPYroro.

INPEAMETHBIE PE3YJIbTATDBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrpamMMbl MO (PU3MKE K KOHILy OOy4deHus
B 7 KJ1acce:

[IpeameTHble  pe3yapTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpPaXKaTh
c(hOPMHUPOBAHHOCTh Yy 00YUAIOIINUXCS YMEHUIA:

UCIIOJIb30BaTh TMOHATUA: (PU3MYECKHE M XUMHUYECKUE SBIICHUS, HAOJIOJEHUE,
AKCIIEPUMEHT, MOJIENb, TUNOTE3a, €IWHULIBI (PU3NYECKHX BEIMYHMH, aTOM, MOJIEKYJa,
arperaTtHble COCTOSIHUSI BellecTBa (TBEpHOE, KHUIKOE, ra3000pa3HOE), MEXaHUYECKOE
IBWKEHHE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MpPSMOJIMHENHHOE),  TPaeKTOpHs,
paBHOJICHCTBYIOIIAas cuil, JjAedopmanus (ynpyras, IJJaCTHYECKas), HEBECOMOCTD,
COOOILAIOIIUECS COCY/IbI;

paznuuath sBIeHUS (Iuddy3us, TEIIOBOE JBMKEHHUE YacTUI[ BELIECTBa,
PaBHOMEPHOE JABWKEHUE, HEPABHOMEPHOE JBH)XEHUE, MHEPLUS, B3aUMOJIECHCTBUE Tell,
paBHOBECHE TBEPIBIX TEJI C 3aKPEIUIEHHON OCBIO BpAILLECHHA, Mepenada JaBiICHUS
TBEPABIMHU TEIAMH, KUAKOCTSIMU U Ta3aMu, aTMOc(epHOe NaBieHue, IJIaBAHUE Tel,
MpPEBpAIICHUS] MEXAaHUYECKON HHEpPruM) IO ONUCAHUIO HUX XapPAKTEPHBIX CBOMCTB
Y Ha OCHOBE ONBITOB, IEMOHCTPUPYIOUIUX JAHHOE (PU3UUECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE M3YUYEHHBIX (DU3NYECKUX SBICHUN B OKpYXKaroleMm
MUpE, B TOM YKCclie PU3NUECKHE SBJICHUS B IPUPOJIE: IPUMEPHI JBUKEHUS C Pa3IMUHbIMU
CKOpPOCTSIMH B JKMBOM M HEXKHBOM NPUPOJE, NECUCTBUE CWIBI TPEHHUS B IPUPOJE
U TEXHUKE, BIMSHUE aTMOC(EPHOrO AABJICHUS HA XUBOW OpPraHu3M, IJIaBaHUE pbIO,
pblYard B TeJe YeNOBEKa, IMPU ATOM MEPEBOJUTH MPAKTUYECKYIO 33Jauy B y4eOHYIO,
BBIJIETISITh CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUM;

ONUCHIBATh M3yYEHHBbIE CBOWCTBA Tel M (PUIUYECKUE SIBICHUS, HCIOIb3Ys
¢u3nyeckue BeIMUMHBI (Macca, 00bEM, TNIOTHOCTh BEUIECTBA, BPEMs, MyTh, CKOPOCTH,
CPEIHssI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, BEC Tela, CUJIa TPEHMS, 1aBJICHUE
(TBepmoro Tena, KHIKOCTH, Tas3a), BBITAJIKUBAIOLIAs CUla, MeXaHudeckas paloTa,
MOIIIHOCTh, TUJIEYO CHUJIbl, MOMEHT CHJbl, KOA(OUIMEHT TMOJIE3HOr0 JeHCTBUS
MEXaHU3MOB, KMHETUYECKass W MOTECHLUAJIbHAs DHEPTrusi), MPU ONUCAHUU TPABUIBHO
TPaKTOBaTh (PU3MUECKHUI CMBICI UCIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €IUHUIIBI
($u3MUEeCKUX BEJIMYUH, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIME AAHHYIO (PU3HUECKYIO
BEJIMUMHY C JPYIMMH BEIMYMHAMH, CTPOUTHh TIpadUKH H3YyYEHHBIX 3aBUCUMOCTEH
(pu3nYECKUX BETUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHHUSI M TPOIIECCHI, UCIOIB3YS
MpaBUia CIOKEHUs CUJl (BIOJb OJHOM mpsiMoi), 3akoH ['yka, 3akon Ilackains, 3akoH
Apxumena, mpaBUJIO paBHOBECHs pblyara (010Ka), «3070TO€ MPABUIIO» MEXaHUKH, 3aKOH
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COXPAaHEHHUs MEXaHMYECKOH SHEpPIruu, IMPU STOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIIMChIBATh €r0 MaTEMAaTUYECKOE BbIPAKEHNUE;

OOBSCHATh (PU3UUECKHE SIBICHHUS, MPOLIECCH M CBOMCTBA TEJd, B TOM YHUCIE
U B KOHTEKCTE CHTyalud NPAKTUKO-OPUEHTHPOBAHHOTO XAapaKTepa: BbISABIATH
PUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1-2 JOrMYecKuX IIaroB
C UCIIOJIb30BaHUEM 1-2 N3yUYEHHBIX CBOMCTBA (PU3NUYECKUX SBICHUM, PU3NUECKUX 3aKOHA
WA 3aKOHOMEPHOCTH;

pelarh pacueTHble 3ajauyd B 1-2 JEHCTBUS, HCNOIB3Yysl 3aKOHBI U (OPMYJIBL,
CBSI3bIBAOIIME (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4M 3alMChIBAaTh
KpPaTKO€ YCIJIOBHUE, IMOJCTaBIATh (PU3NUECKHE BEIUYMHBI B (HOPMYJBI U IPOBOAUTH
pacyeTsbl, HaXOIUTh CIPABOYHBIE TAHHBIE, HEOOXOANUMBIE /IJIs pELIECHUS 3a/1a4, OLIEHUBATh
PEaTMCTUYHOCTD MOTYUYEHHOU (PU3MUECKON BETUYUHBI;

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOYKHO PEIIUTh MPU MOMOUIM (PU3HUECKHX
METO/IOB, B OIKMCAaHUU HWCCIEAOBAHUS BBLACIATH IPOBEPSIEMOE MPEIIOIOKEHUE
(rumoTtesy), pa3aM4aTh U MHTEPIPETUPOBATH MOTYUYECHHBIN PE3yIbTaT, HAXOJUTh OITMOKU
B XO/JI€ OMBITA, TPOBOJUTH BBIBOJBI IO €0 PE3yJIbTaTaM;

MPOBOJIUTH ONBITHl MO HAOIIOAEHUIO (U3HYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Ten: (OpMYJIMPOBATH IMPOBEPSEMBIE IMPEANOIOKEHHUS, COOMpPATh YCTaHOBKY
U3 TMPEeNJIOKEHHOTO O000pYyJOBaHMs, 3alUChIBaTh XOJA ONbITa U (OPMYJIMPOBATH
BBIBO/IbI;

BBIMOJIHATH TNPSMBbIE W3MEPEHUS] PACCTOSIHUS, BPEMEHH, MAacChl Tena, oObeMa,
CWJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJOrOBBIX M LUMPOBBIX NPUOOPOB,
3aMyChIBaTh IOKa3aHUS NPUOOPOB C Y4YETOM 3aJaHHOW aOCONIOTHOW MOrpPElIHOCTH
U3MEPEHU;

MIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJJHON (PU3NYECKON BEIMYUHBI OT APYron
C MCTOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTHU ITyTH PABHOMEPHO JIBHKYIIETOCs
Teaa OT BPEMEHHU JIBHXKEHHMSI Te€la, CHUJIbl TPEHUS CKOJIbKEHHSI OT Beca Tella, KauecTBa
00pabOTKM TIOBEPXHOCTEH Tel W HE3aBUCMMOCTU CWJIBl TPEHHS OT IUIOMIAAH
CONPUKOCHOBEHHMSI TEJ, CHJIbl YNPYrOCTU OT YMJIMHEHUS MPYKUHbBI, BBITAJKUBAIOLIEH
CWIbl OT O0beMa TMOrpy>KeHHOM YacTh Telna M OT IJIOTHOCTH >KUJIKOCTH, €€
HE3aBHCUMOCTH OT IJIOTHOCTH TeJla, OT IIIyOUHBI, Ha KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUN
MJIaBaHMs TeJl, YCJIOBHM paBHOBECHS pbldyara M OJIOKOB, y4acTBOBATh B INTAHUPOBAHUU
y4eOHOr0 UCCIIEOBaHMsI, COOMpPATh YCTAHOBKY U BBINOJHATh H3MEpPEHUs, CIeays
NPEIJIOKEHHOMY  IJIaHy, (HUKCUPOBATh pe3yibTaThl IOJYYEHHOM 3aBHUCHUMOCTH
(u3nyecKuX BEJIMYUH B BUJE MPEIIOKEHHBIX Ta0IuIl U TpaduKOB, TPOBOAUTH BHIBOJIbI
10 pe3yJpTaTaM UCCIIEI0BAHMS;

IPOBOJUTH KOCBEHHbIE M3MEpPEHUsl (PU3NYECKUX BEJIMYUH (IJIOTHOCThH BEIECTBA
KUIAKOCTH W TBEPAOTO Tela, CUja TPEHUS CKOJBXEHUS, [aBJIEHUE BO3/AyXa,
BBITAJIKMBAIOIIASI CUJIA, ICMCTBYIOIIAs HAa MOTPYKEHHOE B )KUJIKOCTb TEJIO, KOAPPUIIUEHT
MOJIE3HOTO JIEWCTBUSI MPOCTBIX MEXaHU3MOB), CJEAys NPEIJIOKEHHOW WHCTPYKIUU:
IPU BBINOJIHEHUH U3MEPEHUM coOMpaTh SKCIIEPUMEHTAIbHYI0 YCTAHOBKY M BBIYMCIISATH
3HaYEHUE UCKOMOU BEJIMYUHBL;

coOnrofaTh MpaBujia TEXHUKH O€30MacHOCTH mpu paboTe ¢ J1ad0paTOPHBIM
000pyI0BaHUEM;

UMETh TPEJCTaBJICHUE O MPHUHLMIAX JACHCTBUS NPUOOPOB M TEXHUUYECKHX
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YCTPOICTB: BECHI, TEPMOMETP, AMHAMOMETP, COOOLIAIOIINECS COCYAbI, 0apOMeTp, phlyar,
MTO/IBMKHBIA M HEMOABW)KHBIN OJIOK, HAKJIIOHHAS [IJIOCKOCTH;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YUYCHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C MCHOJb30BAHMEM MX ONUCAaHUA (B TOM YHUCIE: NOJMMUIHUKH, YCTPOKWCTBO
BOJONPOBO/IA, TUAPABIMYECKHI TIPECC, MAHOMETP, BBICOTOMEpP, MOPIIHEBOW HAcoOC,
apeoMeTp), UCIOJIb3ysl 3HAHUS O CBOWCTBAX (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIE
(du3nuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPUMEPHl (HAXOAUTh HMHPOPMALUIO O TMpPUMEpax) MNPAKTHUYECKOrO
UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHUW B TOBCEJHEBHOM >KM3HM Uil oOecreyeHus
0e3omacHOCTH TMpu OOpalieHuH C NpubopaMu M TEXHUYECKUMH YCTPOMCTBAMH,
COXpaHEHUS 3J0POBbS U COOJIIOICHHSI HOPM IKOJIOTMYECKOT0 IMOBEJIEHUS B OKpYKatouei
cpene;

OCYLIECTBJISATh OTOOpP MCTOYHMKOB HMH(popMauuu B WHTEpHETE B COOTBETCTBUU
C 33JJaHHBIM MOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUM U IyTEM CpaBHEHUS
Pa3IMYHBIX MCTOYHUKOB BBIAEIATh HHPOPMALIHIO, KOTOPAs SBJISAECTCS MPOTUBOPEUNBOM
WJTM MOKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH  BBIIOJIHEHHH YYE€OHBIX 3aJaHU  HAay4YHO-TIOIMYJISIPHYIO
JUTEepaTypy (PU3MUECKOro CoJepKaHusi, CIPaBOYHBIE MaTEpUalbl, PECYpChl CETU
WuTepHer, BiajeTb NpUEMaMHU KOHCIEKTHPOBAaHUS  TEKCTa, MpeoOpa3oBaHMs
MH(POpPMAIIMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOILIEHHUS HAa OCHOBE
2—3 UCTOYHUKOB UH(OpPMAIIMHU, B TOM YHCIIE TyOJINIHO MPOBOJAUTH KPATKUE COOOIICHUS
O pe3ylbTaTaXx IPOEKTOB WM YYEOHBIX HCCIEIOBaHUM, NpPU STOM TI'PAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TMOHATUWHBIA anmapar Kypca (HU3UMKH, COMpPOBOXKIATh
BBICTYIUIEHUE NTPE3CHTALUEN;

MIPY BBIMOJTHEHUH YYEOHBIX MPOEKTOB U UCCIEIOBAaHUMN paclpeAeiaTh 00sI3aHHOCTH
B IpyMII€ B COOTBETCTBUM C MOCTABJICHHBIMU 3aJja4aMU, CJIEAUThH 32 BBIIIOJIHEHUEM TJIaHa
NEUCTBUMN, OLIEHMBaTh COOCTBEHHBINM BKJIAJ B JI€ATEIbHOCTh TPYMIbl, BHICTPAWBAThH
KOMMYHHKATUBHOE B3aUMOJICHCTBUE, YUUTHIBasE MHEHHE OKPY>KAIOITHUX.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS MPOTpPaMMbI MO (U3HKE K KOHIYy OOydeHus
B 8 Ki1acce:

[IpenmerHpie  pe3ynbTaThl Ha  0a30BOM  ypOBHE  JOJDKHBI — OTpaXkaTb

c(OPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:
WCITOJIB30BATh MOHATHS: MAacca U pa3MePbl MOJIEKYJI, TEIUIOBOE ABUKEHUE aTOMOB
U MOJIEKYJ, arperaTHbleé COCTOSIHMS BEILECTBA, KPUCTAIUIMYECKUE U aMOopdHbIe Tea,
HACBIILIEHHBIN 1 HEHACBILEHHBIN Map, BIaXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIUIOBOM JABUTATElNb, JIEMEHTAPHBIN 3JIEKTPUUECKUMN 3apsif], JIEKTPHUUECKOe
1oJie, IPOBOJHUKH U AUDJICKTPUKH, TOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
pasnuyath SBJICHUS (TEIUIOBOE PACIIMPEHUE U CKATHUE, TEIUIONEpeada, TEIOBOe
paBHOBECHE, CMAuMBAaHUE, KaNWUIAPHBbIE SBJICHUS, HCIApPEHUE, KOHJEHcalus,
IIJIaBJICHUE, KPUCTAJUIU3aLHs (oTBEpAEBaHME), KHUIICHUE, TerJIoneperaya
(TemIonpOBOJHOCTh, KOHBEKLMS, H3JIYYEHUE), JIEKTpHU3aLUs T, B3aUMOJCHCTBUE
3apsAI0B, ACHCTBUS 3JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKaHHE, B3aWMOJCHCTBUE
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MarHuTOB, JCHCTBME MArHUTHOTO TIOJIS HAa MPOBOJHUK C TOKOM, JICKTPOMAarHUTHAas
WHAYKIHS) TI0 ONHWCAHWIO WX XapaKTePHBIX CBOWMCTB W HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SIBICHUC;

pacmo3HaBaTh MPOSIBJICHUE HM3YyUYCHHBIX (DU3UYCCKUX SIBJICHUN B OKPYKAIOIIEM
MHpe, B TOM 4HCle (U3UUEeCKHEe SBJICHUS B IPHUPOJIC: MOBEPXHOCTHOE HATSKEHUE
U KalWUISIpHBIC SBJICHUS B NPHUPOJE, KPUCTALIBI B MNpupoje, uzinydeHue CollHIIa,
3aMep3aHhe BOJOEMOB, MOPCKHE OpH3bI, 00pa30BaHHUE pPOCHI, TyMaHa, WHEsS, CHEra,
AJICKTPUUYECKHUE SBICHUS B aTMOC(epe, JIEKTPUUECTBO KUBBIX OPraHW3MOB, MATHUTHOE
nosie 3eMiu, apeiid MoJIF0COB, POJIb MATHUTHOTO TTOJIS JIJIS )KM3HU Ha 3eMJie, MOJIIpHOe
CUSHHME, TIPU OSTOM TEPEBOJAUTH MPAKTUYECKYIO 3a1ady B YueOHYI0, BBIACIATH
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SIBJICHUM;

OMHCHIBATh M3YYCHHBIC CBOWCTBA Tel M (DU3UYCCKUEC SIBICHHS, HCIOJIB3YS
¢u3uYecKre BEIMYMHBI (TeMIlepaTypa, BHYTPCHHSS DHEPTUs, KOJIMYECTBO TEIUIOTHI,
yAeNbHAsI TEIJIOEMKOCTh BEIECTBA, YACIbHAS TEIJIOTA IUIABIICHUS, YACIbHAS TEIJIOTa
mapooOpa3oBaHus, yAelIbHAs TEIUIOTa CrOpaHUs TOIUIMBA, KO3(P(GHUIIMECHT ITOJE3HOTO
JEUCTBUS TEIUIOBOM MAaITMHBI, OTHOCHUTEIIbHAS BIAQXHOCTHh BO3yXa, AJICKTPUUCCKUI
3apsl, CHJIa TOKA, AJICKTPUIECKOE HAMPSHKEHUE, COMPOTUBIICHUE TTPOBOTHUKA, YACTHHOE
CONIPOTHBJICHUE BEIECTBA, pad0Ta U MOITHOCTh AJIEKTPUUIECKOr0 TOKA), IIPH OIMMCAHUU
IPaBUJIBHO TPAKTOBaTh (DU3UUYECKHI CMBICT HCIOJIb3yEMbIX BEJIWYWH, 0003HAYCHUS
U CIUHUIBI (U3NYECKUX BEIWYHH, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYI0 BEIMYMHY C JAPYTHMH BEJIWYHMHAMH, CTPOUTH TpapuKH H3yYCHHBIX
3aBHCHUMOCTEH (PM3UIECKUX BEIIMUUH,

XapaKTepru30BaTh CBOMCTBA Tell, (PM3UUYCCKHUE SBICHUS U MPOIECCHI, UCIOIb3Ys
OCHOBHBIC TIOJIO)KEHUS MOJICKYJIIPHO-KMHETHYECKON TEOpHUH CTPOCHHS BEIECTBA,
TIPUHITUT CYTICPIIO3UIINH TTOJIeH (Ha KaueCTBEHHOM yPOBHE), 3aKOH COXPaHCHHUS 3apsa,

3akoH Oma aJis ydacTka uenu, 3akoH Jkoyig-JIeHna, 3aKkoH COXpaHEHUs! SHEPTHH,
MIPH ATOM YMETh ()OPMYITUPOBATH 3aKOH M 3aIUCHIBATH €70 MAaTEMAaTHYECKOE BRIPAKCHHCE,

OOBSACHATH (PU3UYCCKUE TPOIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluii  TPAKTUKO-OPHMEHTHPOBAHHOTO  XapaKTepa:  BBIABIATH  NPUIUHHO-
CIECJICTBCHHBIC  CBSI3M, CTPOUTH OOBSICHEHWE ©3 1-2  JIOTMYECKHUX  IIIaroB
C HCMOJB30BaHMEM 1-2 M3yYEHHBIX CBOWCTBA (PUBUYECKHUX SIBICHUN, (DU3MIECKHUX
3aKOHOB HJIM 3aKOHOMEPHOCTEH;

permarh pacueTHble 3amadu B 2—3 ACUCTBUS, WCIONB3YS 3aKOHBI W (OPMYJIBI,
CBsI3BIBaIONME (PU3MUECKIE BEIMUMHBI: HA OCHOBE aHAJIN3a YCIIOBUS 3a/1a4M 3aMUChIBATh
KpaTKO€ YCJIOBHE, BBISBISTH HEIOCTATOK JaHHBIX IS PEIICHUS 3aadyu, BHIOMPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAMMBIC TSl €€ PEIICHHUS, POBOJIUTH PACUETHI U CPABHUBATH
MOJIyYCHHOE 3HaUYCHHUE (DU3NUCCKON BETMYMHBI C N3BECTHBIMU JaHHBIMH;

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOYKHO PEIIUTh NPH IOMOIIM (BU3HYECKHX
METOJIOB,  HWCIIOJIB3yS  ONKWCAHWE  WMCCICIOBAHUS,  BBIACIATH  MPOBEPSEMOE
IPEANOI0KEHNEe, OIICHWBATh TIPABWIBHOCTh TIOpSJIKA TPOBEICHUS WCCIICIOBAHMS,
IIPOBOJIUTH BHIBOJIBI,

IPOBOJUTH OIBITHI 1O HAOMIOACHUIO (U3UYECKUX SBICHUM WM (PU3UIECKUX
CBOMCTB TeN (KamWJUIIPHBIC SIBICHHS, 3aBUCUMOCTD JaBJICHUS BO3IyXa OT €ro o0bema,
TEMIIepaTypbl, CKOPOCTH TPOIIeCCa OCTHIBAHMS U HATPEBAHMS MPU M3ITYYEHUU OT I[BETa
U3Iydaromie  (IOTJomaiel)  MOBEPXHOCTH, CKOPOCTh  HCHAPEHHS  BOJBI
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OT TEMIIepaTypbl JKUJIKOCTH UM IUIOLIAJM €€ IOBEPXHOCTH, DJIEKTpU3AIUS Tell
Y B3aMMOJCICTBUE 3IEKTPUUYECKUX 3apsA0B, B3AUMOJICHCTBHE MOCTOSHHBIX MAarHUTOB,
BU3YaJIHM3aIisl MAaTHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB, JIEUCTBUS MAarHUTHOTO TOJIS
Ha TPOBOAHUK C TOKOM, CBOWMCTBA 3JEKTPOMArHMWTa, CBOMCTBA 3JEKTPOJBUIATENS
IOCTOSTHHOTO TOKa): (pOpMYJMpOBaTh MPOBEPAEMbIE MPEINOJIOKEHUSA, COOUPATh
YCTaHOBKY U3 IPEJI0AKEHHOT0 000y 10BaHUS, OIIMCHIBATh X0/ OIIbITAa U (JOPMYJINPOBATH
BBIBO/IbI;

BBIMOJIHATh TPSIMBIE W3MEPEHUS TEMIIEPaTypbl, OTHOCHUTEIbHOW BIAXKHOCTH
BO3/yXa, CHJIbI TOKa, HANpsKEHUS C HCIIOJb30BAHMEM AaHAJIOTOBBIX MPHOOPOB
U JaTYUKOB (PU3MUYECKUX BEJIMYMH, CPAaBHUBATh DPE3YJbTaTbl M3MEPEHUN C YUETOM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUThH UCCIIETOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUMHBI OT APYTOM
C UCIOJIb30BAaHUEM MPSAMBIX HW3MEPEHHI (3aBUCHMOCTb CONPOTHUBIIEHUS MPOBOJHHUKA
OT €ro JUIMHBI, IJIOIA/IA MONEPEYHOI0 CEUYEHHUS U YAEIbHOTO CONMPOTUBIICHHS BEIIECTBA
MPOBOJIHMKA, CUJIbI TOKA, UIYIIETO Yepe3 MPOBOJHMK, OT HAMPSKEHUS HA MPOBOJIHUKE,
MCCJIEIOBAHUE MOCIEA0BATEIbBHOIO W MAapauIebHOTO COEIMHEHHH MPOBOJHHUKOB):
IJIAaHUPOBATH HMCCIIEIOBAHUE, COOMPATh YCTAaHOBKY M BBINOJHATH U3MEPEHUS, CIeays
pEeJIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJbTAThl MOJYYEHHON 3aBUCHUMOCTH B BHJIE
TaOJIUL ¥ TPAPUKOB, IPOBOAUTH BHIBOJBI IO PE3YJIbTAaTaM UCCIIEI0BAHUS;

IPOBOJANUTH KOCBEHHBIE U3MEPEHMS (PU3NUECKUX BEIUYUH (yAETIbHas TEINIOEMKOCTh
BEIIECTBA, CONMPOTUBICHUE MPOBOJHKUKA, pab0Ta U MOILIHOCTh 3JEKTPUUYECKOIO TOKA):
IUIAaHUPOBAaTh HM3MEPEHHUs, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
NpeI0KEHHON MHCTPYKIMH, U BBIYUCISATH 3HAUEHUE BEJTMUUHBL;

coO0IaTh MpaBWJIa TEXHUKU O€30MacHOCTH MpH padoTe ¢ 1adopaTopHBIM
000opyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JACHCTBUS W3YYCHHBIX MPHUOOPOB M TEXHUYECKUX
YCTPOMCTB C UCTOJIB30BAHUEM UX OMHUCAHUS (B TOM YHCIIE: CUCTEMA OTOIUICHHS JOMOB,
TUTPOMETp, TMapoBasi TypOWHA, amMIepMeTp, BOJBTMETP, CUYETUYHMK AJIEKTPHUUECKOU
SHEPIUu, DJIEKTPOOCBETUTENbHbBIE MPUOOpPHI, HArpeBaTEIbHBIE AIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE NPEJOXPAHUTEIH, DJICKTPOMArHUT, 3JIEKTPOJBUTATEIb
MOCTOSIHHOTO ~ TOKa), MCHOJb3ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUN
1 HeoOXxoauMbIe (PU3MYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh NPOCThIE TEXHUYECKHE YCTPOWCTBA M HM3MEPUTEIbHBbIE MPUOOPHI
M0 CXeMaM U CXeMAaTUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JIBUraTellb BHYTPEHHEIO CrOpaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBbI DJIEKTPUYECKHUX LIEeTel C IMOCIeI0BaTeIbHBIM U NapajuleIbHbIM COCAUHEHUEM
AJIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYEHUS DJIIEMEHTOB AJEKTPUUECKUX LIETICH;

OPUBOAUTH TpPUMEPHl (HAXOAUTh HMHPOPMALUIO O NpPUMEpax) MNPAKTHUYECKOrO
UCIOJIb30BaHUSl (PU3NYECKUX 3HAHUM B TOBCEJHEBHOM >KM3HM Uil oOecreyeHus
0e30macHOCTH TMpu OOpalmieHud C NOpudOpaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXPAHEHUS 370POBbsI U COOJIIOIEHUS] HOPM 3KOJIOTUYECKOTO MIOBEICHUS B OKpYKaroIen
cpene;

OCYIIECTBIISATh TMOUCK HHPOpMaIK (uznueckoro coaepxanus B HuHTepHere,
HAa OCHOBE HMEIOIIUXCS 3HAHUW M MyTEM CPAaBHEHUS JOTMOJHUTEIbHBIX HMCTOYHUKOB
BBIICTISATE HMH(OpMaIMIO, KOTOpas SIBISAETCA MPOTUBOPEUMBONW WM MOXKET OBITh
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HEJIOCTOBEPHOMU;

WCTONB30BaTh IMPU  BBIMOJHEHUM YYEOHBIX 3alaHUl  HAYYHO-TIOMYJISIPHYIO
TuTEPATypy (U3UYECKOTO CONep KaHMs, CIPABOYHBIE MaTepHalbl, PECYpPChl CETH
WNutepHer, Bianerb MNpueMaMd KOHCHEKTHUPOBAHMUS TEKCTa, MPeoOpa3OBaHUS
uH(pOpMAaIUU U3 OJTHOM 3HAKOBOUM CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC MHCHbMEHHBIE M KpaTKUE YCTHBIE COOOIeHus, 00001as
uH(pOPMAIMI0O U3 HECKOJIBKUX HMCTOYHUKOB, B TOM YHCIE MyOJIMYHO MPEICTABISAThH
pEe3yJIbTaThl MPOEKTHOW WIIM HMCCIENOBATENBCKON JEATEIIBHOCTH, MPU 3TOM IPAMOTHO
UCIIOJIb30BaTh W3YYCHHBIM TMOHATUWHBIN amnmapar Kypca (QHU3UKH, COMNPOBOXKIAThH
BBICTYIUIEHUE MTPE3CHTALUEH;

MIPU BBIMOJHEHUH YYE€OHBIX MPOEKTOB U HCCIEIOBAHUIN (DU3NUYECKUX IMPOILIECCOB
pacrpenensitb 00A3aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 3a/lauaMH,
CIEIWTHh 34 BBIIOJHCHUEM IIJIaHA JCWCTBUM U KOPPEKTUPOBATh €ro, OLCHHUBATH
COOCTBEHHBIA BKJIaJ B JCATEIbHOCTh TPYIIbl, BLICTPAaUBATh KOMMYHUKATHUBHOE
B3aUMO/ICHCTBUE, TPOSIBIISIE TOTOBHOCTH pa3peniaTb KOHQIUKTHI.

[IpeameTHbIE pe3yiabTaThl OCBOCHUSI MPOTpPamMMbl MO (HU3MKE K KOHILy OOyuYeHUs
B 9 Kki1acce:

[IpeameTHbie  pe3yiabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpaXKaTh
c(hOpPMHUPOBAHHOCTD y 00YUAIOIINUXCS YMEHHI:

UCIIOJIb30BaTh TOHSTHS: CHUCTEMa OTCYETa, MaTepuajbHas TOYKa, TPACKTOPHS,
OTHOCUTEIILHOCTh MEXaHUYECKOTO JBWKEHUA, Aedopmaius (ympyras, MIacTUYecKas),
TPEHHE, IIEHTPOCTPEMUTENHHOE YCKOPEHHUE, HEBECOMOCTD M TTEPETPY3KH, IICHTP TAKECTH,
aOCOJTIOTHO TBEPJOE TEJO, IICHTP TSHKECTH TBEPAOTO Tejla, PABHOBECHE, MEXaHUUCCKUE
KoJicOaHWsI W BOJHBI, 3BYK, MH(QPa3BYK W YJIbTPa3BYK, DJICKTPOMATHUTHBIC BOJIHBI,
IIKaja AJIEKTPOMATrHUTHBIX BOJIH, CBET, ONHM30PYKOCTh M JAdbHO30PKOCTH, CIICKTPHI
WCITyCKaHHUsI W TIOTJIONICHUS, aib(a-, 6era- U raMma-u3IydeHUs, W30TOIIbI, sIepHas
DHEPTEeTHKA,

pasznuyaTh SBJICHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEWHOE JIBUKEHUE,
PaBHOYCKOPEHHOE TIPSIMOJIMHEHHOE JABUKEHUE, CBOOOIHOE TMaJIeHNuEe T, PABHOMEPHOE
JBIDKEHWE TI0O OKPY>KHOCTH, B3aUMOJCHCTBHME TeEJl, pPEaKTUBHOE JIBIDKCHHE,
KoJiebaTebHOe NIBIDKCHHME (3aTyXamllre W BBIHYXJACHHBIC KOjeOaHUs), pE30HAHC,
BOJIHOBOE JIBU)KCHHE, OTPAKEHUE 3BYKa, MPSMOJIMHEIHOE PacIpOCTpaHEHHE, OTPAKCHUE
Y MPEJIOMJICHUE CBETA, TTOJIHOE BHYTPEHHEE OTPAKCHHUE CBETA, Pa3IoKeHUE 0eJIoro CBeTa
B CHEKTP U CJIOXEHUE CIEKTPAIbHBIX I[BETOB, JHCIEPCUs CBETa, ECTECTBEHHAs
PaaOaKTUBHOCTh, BOBHUKHOBEHHUE JTMHEHYATOTO CIIEKTPA M3TYUYSHUS) TIO ONMMUCAHHUIO X
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB, IEMOHCTPHPYIOMIUX JaHHOE (PU3HUYECKOe
SIBJICHUE;

pacrmo3HaBaTh MPOSBIICHUE N3YUCHHBIX (PU3NUECKHUX SIBJICHUH B OKPYIKAIOIIEM MUPE
(B TOM uncne puznyeckue SBJACHUS B MIPUPOJIE: MPUIUBBI U OTIUBBI, ABHKCHHUE TIJIAHET
ConHe4HON CUCTEMbI, pEaKTUBHOE JIBUKEHUE KMBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3E€MIICTPSICEHUE, CEWCMHYECKHE BOJHBI, I[yHaMH, 23XO, IIBETa Tell,
ONTHYECKUE  SBJICHUS B  MNPUPOJE, OHOJOTHYECKOE  JCHCTBHE  BHIUMOTO,
yIbTPa(PUOIETOBOTO W PEHTIEHOBCKOTO H3IYyYEHUH, €CTeCTBEHHBIA PaTuOAKTHUBHBIN
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($oH, KOCMHYECKHE JTyUH, PATMOAKTUBHOE U3TyUYEHUE IPUPOAHBIX MUHEPAJIOB, CHCTBHE
PAaAMOAKTUBHBIX M3JIYyYE€HHU HA OpraHu3M 4YeJoBeKa), IpU 3TOM INEPEBOJIUTH
MPAKTUYECKYIO0 33/7ady B Y4Y€OHYIO, BBIIEIATH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH)
(du3nyeCcCKuX SBICHUH;

ONMKCHIBATh M3YyYCHHbIE CBOMCTBA Tel M (DU3UYECKUE SIBJICHHS, MCIOJb3YS
bu3nyueckre BEJIMYUHBI (CPEIHsIS © MCHOBEHHAsi CKOPOCTh Tejla TP HEPaBHOMEPHOM
IBW)KEHUU, YCKOPEHHUE, NMEPEMEIICHHE, TyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIA
yOPYrocTH, Cuja TsHKECTH, YCKOPEHUE CBOOOIHOTO MajeHMs], BEC Tella, UMITYJIbC Tea,
UMITYJIbC CUJIbI, MEXaHHUYecKasi paboTa W MOIIHOCTh, MOTEHIMATIbHAS SHEPIus Teja,
NOJHATOTO HAJ TOBEPXHOCTHIO 3€MJIM, MOTCHIMAIbHAS SHEPIHsSl CKATOU MPYKUHBI,
KHMHETUYECKasi SHEPTUsl, MOJHAsl MEXaHUYEeCKas SHEPrusl, MEPUOJI U YaCTOTa KOJIeOaHUM,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHAa, CKOPOCTb CBE€Ta, I[OKa3aTejb
MPEJIOMJIEHUSI CpElibl), MPU ONHCAHWM TPABWIBHO TPAKTOBAaThb (PU3MUYECKHI CMBICIT
HCIIOJIb3YEMBIX BEJIMYMH, 0003HAUEHUS M €IMHHIBI (PU3NYECKUX BEJIMYUH, HAXOIUTh
(opMyJIbl, CBS3BIBAIOIIME JAHHYI (PU3UYECKYIO BEIWYMHY C JIPYTMMU BEJIMYMHAMM,
CTPOUTH IpaUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTEpHU30BaTh CBOMCTBA TeJl, (PU3MYECKHE SBJICHHUS U IMPOLIECCHI, HCIOIb3YS
3aKOH COXPAHEHMS 3HEPrUH, 3aKOH BCEMHPHOI'O TATOTEHHMSI, NPUHLHUII CYNEPIIO3HIINH
CWJI, TPHUHIMI OTHOCHUTEJIBHOCTH [‘amwiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS
UMITYJIbCA, 3aKOHBI OTPAKEHUS U NIPEJIIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOIO
M MAacCOBOTO 4YHCEN MpH SJIEPHBIX peakuusix, Opu 3TOM (OpPMYIHpPOBaTh 3aKOH
Y 3aIMChIBATh €r0 MATEMATHYECKOE BBIPAXKECHHUE;

OOBSACHATh (PU3UYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallMil  NPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BbIBIATh  MPUYUHHO-
CIICICTBEHHBIC  CBSI3U, CTPOUTh OOBsCHEHHWE U3 2-3 JIOTUYECKUX IIIaroB
C HCIIOJIb30BaHUEM 2—3 M3YYEHHBIX CBOMCTBA (PU3MYECKHUX SBJICHHM, (PU3MUECKHUX
3aKOHOB MJIM 3aKOHOMEPHOCTE;

pemath pacueTHbe 3ajaud (OMHUparoIIUMecs Ha CUCTeMy u3 2—3 ypaBHEHUM),
UCIIONIBb3Ysl 3aKOHBI M (OPMYJIbI, CBSI3bIBAIOIIME (PU3NYECKHE BEIMYMHBI: HAa OCHOBE
aHajiM3a YCIJIOBHS 3a/1aud 3alMChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEJOCTAIOIINE HIIH
M30BITOYHBIE JTaHHBIC, BHIOMPATHh 3aKOHBI M (HOPMYJIbI, HEOOXOAMMBIC I PEIICHUS,
MIPOBOAMTH PACUETHI M OLICHUBATh PEATUCTUYHOCTH MOTYYEHHOTO 3HaYeHUsI (PU3NUECKOn
BEJIMYHHBL;

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOUIM (PUINUECKUX
METO/OB,  HCIOJb3yS  ONMCAHUE  MCCIENOBAaHHS,  BBIACHATH  IPOBEPSEMOE
MIPEANOJIOKEHNE, OLICHUBATh IPAaBUJIBHOCTh MOPSAAKA IPOBEACHUS HCCIEIOBaHNUA,
POBOJUTH BBIBO/IbI, MHTEPIIPETUPOBATH PE3YyJIbTaThl HAOIIOIEHUI U OTIBITOB;

OPOBOJUTH OMNBITHl MO HAOMIOAEHUIO (U3UYECKUX SIBICHUNH WU (PU3NUYECKHUX
CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HpIOTOHaA, 3aKOHa COXpaHEHUs SHEPTHUH,
3aBUCUMOCTH MEpHoJia KOeOaHu MPY>KUHHOTO MAasITHUKA OT MACChl TPy3a U 5KECTKOCTH
OPY>KUHBI M HE3aBUCUMOCTb OT aMIUIATYAbl MajblX KoJieOaHUH, MPSMOJIUHEHHOE
pacnpocTpaHEHUE CBETa, pPa3IoXKEHUE OeNIoro CBeTa B CIEKTP, U3yu€HHE CBOMCTB
M300paKEeHHs B TJIOCKOM 3€pKaJIe U CBOWCTB M300paKEHUS TPEIMETa B COOMparomei
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JMH3e, HAOMI0IeHHUE CIUTOIIHBIX U JIMHEWYaThIX CIEKTPOB U3IYyUYEHHS): CAMOCTOSITETLHO
coOupaTh yCTaHOBKY M3 U30BITOYHOTO Habopa 000pyJIOBaHMS, ONMUCHIBATH XOJI OIBITA
U €T0 pe3yibTaThl, POPMYITUPOBATH BHIBOJIBL;

MPOBOAMTDH MPU HEOOXOIMMOCTH CEPHIO MPSMBIX U3MEPEHHM, ONpeess CpeiHee
3HAUCHHE U3MepAeMOi BeTUYHHBI ((POKYCHOE pacCTOsSHHE COOUparoIIeld JIMH3BI),
000CHOBBIBaTh BBHIOOP CIIOCO0a U3MEPEHUS (M3MEPUTENBHOTO TPUOOpPA);

IIPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BETUUYHH C UCIIOJIb30BAHUEM
NPSIMBIX U3MEPEHUI (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBUYKEHUU
0e3 HaYaJIbHOM CKOPOCTH, NIEpHOJIa KOJIeOaHUH MAaTEeMaTUYECKOr0 MasgTHUKA OT JJIMHbI
HUTH, 3aBUCHMOCTH YIJIa OTPa)KE€HHUs CBETa OT yria MaJieHus W yrjia MpeIoMIICHUs
OT yTJIa MaJieHusl): TUIAHUPOBATh UCCIIETOBAHUE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY,
(¢uKCcHpOBaTh PE3yNbTATHl MOTYYCHHON 3aBUCHMOCTH (PH3UYECKUX BEIUYMH B BHJE
TaOIUI] ¥ TPaQHUKOB, MPOBOJAUTH BHIBOBI MO PE3yJIbTaTaM MCCIIEI0BAHUS;

MPOBOANTH KOCBEHHBIE H3MEpEHHUs (PU3UUECKUX BEIWYMH (CpemHssi CKOPOCTh
¥ YCKOpEHHE TeJia MPU PaBHOYCKOPEHHOM JIBIDKEHUH, YCKOPEHHE CBOOOTHOTO MaIeHHS,
KECTKOCTb TPYKUHBI, KOIPPHUIMEHT TPEHHUS CKOJBXKEHUS, MeXaHudeckas paboTa
M MOIIHOCTh, YacTOTa W TMEpPHOJ KoJeOaHWH MaTeMaTHYeCKOro M MPYKUHHOTO
MasITHUKOB, OTITHYECKAsl CHJIa COOUPArOIIeH JIMH3bI, PAIMOAKTUBHBIN (POH): INIAHUPOBAThH
U3MEpEeHUs], coOUpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBINOJHATH H3MEPEHUS,
cienys MpeayioKeHHOM UHCTPYKIIMU, BBIYUCIISITh 3HAYCHUE BEJTMYMHBI U aHAJTM3UPOBAThH
MOJTyYEHHbIE PE3YJIbTaThl C YUYETOM 3aJJaHHOW MOTPEIIHOCTH U3MEPEHMUI;

coONo/IaTh TMpaBWIa TEXHUKU OE30MAaCHOCTU TMpU paboTre ¢ JabopaTOPHBIM
00opyI0BaHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKU M3YUEHHBIX (DU3MUECKUX MOJEICH: MaTepranbHas
TOUYKa, a0COJIOTHO TBEPIOE TENO, TOYCUHBIM HCTOYHHMK CBETa, Jyd, TOHKAs JIMH3A,
TUTaHEeTapHasi MOZAENb aTOMa, HYKJIOHHAs! MOJIeNIb aTOMHOTO S/Ipa;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YUYCHHBIX NMPHUOOPOB M TEXHUYECKUX
YCTPOMCTB C HWCHOJB30BAaHMEM HUX OMHCAHHUA (B TOM 4YHCIE: CHUAOMETp, AATYUKU
MOJIO’KEHUSI, PACCTOSTHUS U YCKOPEHUS, PaKeTa, 9X0JI0T, OUKH, IIEPUCKOI, (oToanmapar,
ONTUYECKUE CBETOBOJBI, CIIEKTPOCKOMN, IO3UMETp, Kamepa BuibcoHa), UCHOIB3Ys
3HAHUST O CBOMCTBaX (PU3MYECKUX SBIEHUA W HEoOXoawmbie (Pu3MUecKue
3aKOHOMEPHOCTH;

WCIIOJIB30BaTh CXEMBI M CXEMATHYHBIE PHCYHKH W3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOIECCOB MPU PEIICHUU
y4eOHO-TIPAKTUYECKUX 3a7ay, ONTHYECKHE CXEMbI Ui TOCTPOEHUs M300pakeHui
B IUIOCKOM 3€pKajie U COOUpAIOIEeH JIUH3E;

OPUBOAUTH TpPUMEPHl (HAXOAUTh HMHPOPMALMIO O TpPUMEpPax) MNPAKTUYECKOro
UCTIONb30BaHUsT (DM3MUECKUX 3HAHWK B TOBCEIHEBHOW KHU3HU JUIsI OOECTeUeHUs
0e30macHOCTH TMpU OOpalieHud ¢ NOpudOpaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHUS 3J0POBbsI U COOITIOICHUSI HOPM DKOJIOTHYECKOTO TIOBEICHHUS B OKPYKAIOIICH
cpene;

OCYLIECTBISATh MOUCK MH(popManuu B MHTepHETE, caMOCTOSATENBHO (HOPMYTUpPYs
MOMCKOBBIA 3ampoc, HAXOIUTh IIyTH OIpPEACNEHUSI JOCTOBEPHOCTH TMOIYyYEHHOU
nH(pOpPMaIlMK Ha OCHOBE UMEIOIIMXCS 3HAHUI U JOMOJIHUTEIBHBIX HCTOYHUKOB;

UCIIONIb30BAaTh MPHU  BBIIOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-TIOMYJISPHYIO

26



)

JUTEPATYpPy, CHOPAaBOYHBIE MaTepHalbl, pecypchl cetu VHTepHEeT, BIaJeTh NpUeMaMu
KOHCIIEKTUPOBAHUSI TEKCTA, MPE0Opa30BaHUs HHPOPMALIMH U3 OJTHOM 3HAKOBOM CHCTEMBI
B IPYTyIO,

co37aBaTh COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uH(pOpMaIIMM W3 HECKOJbKMX HMCTOYHUKOB, MYOJIMYHO MPECTABISATh PE3YyJIbTaTh
IIPOEKTHON WJIM HCCIIEIOBATENIbCKOMN IEITENBHOCTH, IIPU 3TOM I'PAaMOTHO HUCMOJIb30BaTh
U3YYCHHBI TMOHATUWHBIN anmapaT M3y4aemMoro pasjaesia (pU3MKu U CONPOBOXKIATH
BBICTYIUJICHUE TIPE3EHTAllMEN ¢ yUeTOM OCOOCHHOCTEH ayUTOPUU 00yHarOIIUXCSl.
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denepanbHas pabouas nmporpamma | usuka. 7-9 kimaccel (0a30BbIi YPOBEHB)

TEMATHUHYECKOE IINTAHUPOBAHHUE

7 KIIACC
No HaunmenoBanue Ko-Bo
i pa3aenoB U TEM 4ACOB [IporpamMmmHoe conepxanue OCHOBHBIE BU/IbI ICATEIIBHOCTH 00YUaIOIIUXCS
y4e0OHOT0 MpeaMeTa
DuU3MKA U ee POJib B IO3HAHUHU OKPY:KAI0IIEero MUpPa
1.1 | ®usuka—Hayka 2 dusuka — Hayka o Ipupojie. | BelsBieHue paznuunii Mex 1y GU3nIeCKUMU
0 IPUPOJIE SIBiieHUS IPUPO/IBI. 1 XUMUYECKUMHU MPEBPALICHUSIMH.
dusnyeckue SBICHUS: Pacno3naBanue u kiaccudukanus GU3nIeCcKux
MEXaHUYECKHE, TCIUIOBEIC, SIBJICHUH: MEXaHUYECKHUX, TEIJIOBBIX,
BIEKTPUYECKUE, AJIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
MarHUTHBIE, CBETOBLIC, Habmronenue u onvcanne PuU3NUECKUX SIBICHUIN
3BYKOBBIE
1.2 | ®dusnyeckue 2 dusnyeckure BEIINYNHEL. Onpenenenre UeHbI JEICHUS Kb
BEIIMYMHBI N3mepenne hpuzndeckux HU3MEPUTEIILHOTO Mproopa.

BeJIMunH. Dusnyeckue
npubopsl. [lorpenrHocts
U3MEPEHNN
MexayHapoaHas cucTeMa
€JIMHHUII

N3mepenne nTMHEeNHbIX pa3MepoB Te

Y IIPOMEKYTKOB BPEMEHHU C YUETOM
IIOTPEIIHOCTEM.

N3mepenne o6beMa KUAKOCTH U TBEPAOTO Tea.
N3mepenue temnepaTypsl Py MOMOIIA
YKUJIKOCTHOTO TEPMOMETPA U JaTUYMKA
TEeMIEPaTypHI.

BrImniosiHEHHE TBOPUYECKHX 3aJaHUH T10 TIOUCKY
CIOCO00B M3MEPEHHUS HEKOTOPBIX (PU3UIECKUX
XapaKTEPUCTHUK, HAIIPUMED, Pa3MEPOB MAJTBIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAICHHBIX
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00BEKTOB, OOJBIINX PACCTOSTHUHN, MAJTBIX
IPOMEKYTKOB BpeMeHH. OOCyxkaeHUE
Ipe/IaraéMbIxX crioco0oB

1.3. | EctecTBenHoO- 2 Kak ¢usuka u npyrue BriaBuxeHue runotes, 00bACHSAIOMUX IPOCTHIE
HAy4HBII METOA €CTECTBEHHBIE HAYKU SIBJICHMSI, HAIIpUMeEp:
NIO3HAHUSA U3y4aroT IPUPOLY. — [I0YEMY OCTAHABJIMBAECTCS ABMKYLIECECS
EcrecTBeHHO-Hay4HBIN 10 TOPU30HTAIBHON OBEPXHOCTH TENO;
METOJI TO3HAHUS: — II04YEMY B KApKYIO [I0T01y B CBETJION OJEKIE
HaOJII0/IeHNEe, IOCTAaHOBKA | IIPOXJIaJHEel, yeM B TeMHoM. [Ipenoxxenue
HAy4HOTI'O BOIIPOCA, CrI0cO0O0B IIPOBEPKHU TUIIOTES.
BBIJIBUKEHUE TUTIOTE3, [IpoBenenue nccmen0BaHus O NPOBEPKE KAKOW-
AKCIIEPUMEHT 10 MPOBEPKE | JINOO TUIOTE3BI.
TUNoTe3, 00bICHEHUE [TocTpoenue npocTelmmx Moaenei pusnaeckux
HaOJII0aEMOTO SIBJICHUSI. SIBJICHUM (B BUJIE PUCYHKOB WJIM CXEM), HAIIPUMED
Onucanue pu3nYeCKUX naJieHUE MpeaMeTa; IpSIMOIMHEHHOE
SIBJIEHUH C TIOMOILBIO pacnpoCTpaHEeHUe CBeTa
MOJIEJIEN
Hroro no pasaeny 6

HepBOHa‘-la.]ILHI)Ie CBCACHUA 0 CTPOCHUH BEIIECTBA

2.1 | CrpoeHue BelecTBa

1

CtpoeHue BelecTna:
aTOMBI U MOJIEKYJIBI, X
pa3mepsl. ONBITHI,
JIOKa3bIBAIOIIIIE
JTMCKPETHOE CTPOCHHUE
BEIIECCTBA

Hab6nronenue u nHTEpIpeTanus OmbITOB,
CBUJICTEIHCTBYIONTUX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHUH BEIIECTBA: OIBITHI C PACTBOPCHUEM
Pa3IMYHBIX BEIICCTB B BOJIC.

OreHka pa3MepoB aTOMOB U MOJIEKYJT

C ucrnonb3oBanueM (otorpaduit, MOTYyUECHHBIX
Ha aTOMHOM CHJIOBOM MHUKpockorie (ACM) —
nabopaTtopHas padota rmo teme: «OreHka
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JamMeTpa aToMa METOJIOM PS0B
(c ucronb3oBaHueM QoTorpaduii)y».
OmnpeneneHre pa3MepoB MajbIX TEN

2.2 | IBmxeHue
1 B3aUMOJICHCTBUE
YJaCTHI] BEIICCTBA

JIBM)KEHHE YaCTHI]
BemiecTBa. CBA3b CKOPOCTH
JBH>KEHUS YaCTHUIL

C TeMIIEpaTypou.
BpoyHoBcKO€ ABUKEHHE,
b dy3us.
B3anmoneiicTBre yacTuiy
BEILIECTBA: MPUTSHKECHUE

Y OTTAJKUBAHUE

Habmronenue u o0bsacHeHHE OPOYHOBCKOTO
JBKCHUS U sBJICHUS TUdPy3un.

[IpoBenenue u 0OOBICHEHHE OIBITOB

10 HAOJIOICHUIO TETNIOBOTO PACITUPEHUS Ta30B.
[IpoBeneHmne 1 0ObSICHEHUE OTBITOB

110 OOHAPY’KEHUIO CUJI MOJIEKYJIIPHOTO
IPUTSDKCHUS M OTTAIKWBAHUS

2.3 | ArperatHbic
COCTOSIHUS BEIICCTBA

ArperaTHbI€ COCTOSIHUSA
BEIIIECTBA: CTPOCHUE T'a30B,
JKUIKOCTEU U TBEPJIBIX
(KpUCTaJUIMYECKUX ) TE.
BzanmocBs3p Mmexy
CBOMCTBaMH BEIIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN
BOJIbI

Ormmcanue (¢ UCITOIb30BaHUEM ITPOCTHIX
MO/IeJIel) OCHOBHBIX a3 MY B CTPOSHUH Ta30B,
JKUIKOCTEU U TBEPIBIX TEI.

OO0BsIcHEHNE MATTOH COKMMAEMOCTH KUIKOCTEH

U TBEPABIX TEJI, OOJIBIION CYKUMAEMOCTH Ta30B.
OObsicHeHue coxpaneHust POpPMbI TBEPIBIX T
U TEKYYECTH KUIKOCTH.

[IpoBeneHre ONBITOB, TOKA3BIBAIOIINX, YTO

B TBEPJIOM COCTOSIHUHM BOBI YACTHUIIBI HAXOATCS
B CPEIIHEM JajbIlle APYT OT Apyra (TUIOTHOCTh
MEHBIIIE), YEM B JKUIKOM.

YcTaHOBJICHUE B3aUMOCBSI3H MEXKTY
0COOEHHOCTSIMH arperaTHBIX COCTOSTHHH BOJIBI

Y CYIIICCTBOBAHUEM BOJIHBIX OPTaHU3MOB

(MC — 6uogiorus, reorpadusi)

Hrtoro no pazgeny
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JIBHKeHMEe ¥ B3auMOIeCTBHE TeJl

3.1 | Mexanuueckoe Mexannueckoe newkenue. | MccnenoBanne paBHOMEPHOTO IBUKEHUS,
JBUYKECHUE PaBHOMEpHOE ONIPENIEIICHUE ETO MTPU3HAKOB.
Y HEpaBHOMEPHOE Hab6nronenue HepaBHOMEPHOTO ABUKCHHUS
nerxeHue. CKopocTb. Y OIIPEJIETIEHNE €r0 OTIIMYUA OT PABHOMEPHOTO
CpenHssi CKOpoCTh JBUYKCHUS.
1P HEPAaBHOMEPHOM OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO
nBrkeHuu. Pacuer nmytu JBIKEHUS (IIapUKA B )KUJIKOCTH, MOJIETIN
Y BPEMEHU JIBHOKCHUS AJIEKTPUYECKOTO aBTOMOOUJIS U T.1.).
Onpenenenue cpeIHeEN CKOPOCTH CKOJIbKEHUS
OpycCKa WM IIapyKa MO HAKJIOHHOM MIIOCKOCTH.
Pemenue 3ana4 Ha onpeiesIeHNE My TH, CKOPOCTH
Y BPEMEHU PABHOMEPHOTO ABUKECHUSI.
AHanu3 rpaKoB 3aBUCUMOCTHU IIyTH U CKOPOCTH
OT BPEMEHU
3.2 | Unepuus, macca, SBnenue unepuun. 3akoH | OOBSICHEHUE W POTHO3UPOBAHUE SIBJICHUH,

IINIOTHOCTB

nHepuuu. Bzaumonaerncteue
TeJl KaK IpU4YrHa
W3MEHEHUS CKOPOCTH
JIBWKeHUs Tea. Macca Kak
Mepa UHEPTHOCTH TeJa.
IImoTHOCTH BeniecTna.
CBsI3b IIJIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €UHULIE O0OBEMA
BEIIIECTBA

00yCIIOBJIICHHBIX HHEPLIUEN, HAIPUMED, UTO
IPOUCXOUT ITPU TOPMOKEHHUH HUJTU PE3KOM
MaHEBPE aBTOMOOUIISI, TOUYEMY HEBO3MOXHO
MI'HOBEHHO IPEKPATUTH JBUKEHUE HA BEJIOCHUIIENIE
WJIM CaMOKaTe U T. 1.

[IpoBeneHue u aHanu3 ONBITOB,
JEMOHCTPUPYIOLINX U3MEHEHNE CKOPOCTH
JNBH)KEHUS TEJA B PE3yJIbTaTe AEUCTBUS HA HETO
JIPYTUX TeJl.

Pemenue 3ana4 Ha onpeienieHuEe Macchl TeJa, €ro
00beMa U TJIOTHOCTH.
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[IpoBeneHne u aHamu3 ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh U3MEHEHHUS
CKOPOCTH T€JIa OT €ro MacChl

P B3aUMOJICUCTBUU TEL.

HSMepeHI/IC MacCcChI TCJIa PA3JINYHBIMHA crioco0amu.

OHpGI[CJ'IGHI/Ie INIOTHOCTH TCJIa B pC3YJILTATC
N3MCPCHHA CTO MACCHI U oObeMa

3.3

Cuna. Buabe! cui

14

Cuia kak xapakTepUCTHKa
B3aUMOJEHCTBHUS TEN.
Cuita ynpyrocT# ¥ 3aKOH
I'yka. 3mepenne cuibl

C MOMOIUIBIO TMHAMOMETpA.
SBneHME TATOTEHUS U CUJIa
TsKecTU. Cuiia TSHKECTH
Ha JPYTUX TUIaHEeTaX.

Bec Tena. HesecomocTs.
CrnoxxeHue cuil,
HaIPABJICHHBIX 110 OJHOU
IIPSIMOM.
PaBHOzeMCTBYIOIIAS CUIT.
Cuna tpenus. Tpenue
CKOJIbKEHHS U TPEHUE
1okos1. TpeHue B mpupoae
U TEXHUKE

N3yueHne B3aMMOIEUCTBUS KaK IPUYUHBI
U3MEHEHUS CKOPOCTH TeJla WM ero JedopMaluu.
Onuncanue pealbHBIX CUTyalluid B3aUMOJEHCTBUS
TEJ C MOMOIIBIO MOJIENIEN, B KOTOPBIX BBOJAUTCS
HOHATHE U U300paKEHUE CHUIIBI.

N3ydenue cuibl ynpyrocTu.

HccnegoBanue 3aBUCUMOCTH CUJTBI YIIPYTOCTH

OT yJIMHEHHUS PE3UNHOBOTO LIHYPA WA IPYKUHBI
(c mocTpoeHuem rpaduka).

AHanu3 IpakTUYECKUX CUTYyalUi, B KOTOPBIX
IPOSBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocTs Msi4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHanu3 CUTyaluii, CBA3aHHBIX C SIBJIEHUEM
TATOTEHUSL.

OO0bsicHEeHUE OPOUTATBLHOTO ABUKEHUSI IJIAHET

C UCTIOIb30BAHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPLIHH.

N3mepenue Beca Tena ¢ TOMOIIBI0 JTUHAMOMETPA.
O06ocHOBaHKE ITOrO CIIOCO0a UBMEPEHHS.
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AHnanm3 n MOJCIIMPOBAHHUC SIBJICHUSA HCBCCOMOCTH.

DKCIEepUMEHTAIBHOE MOYYEHUE MPAaBUIIA
CJIO’KEHMS CUJI, HAIIPABJIEHHBIX BJOJIb OJHOMN
MIPSAMOM.

Omnpenenenne BEIMYNHBI PABHOIEUCTBYOIIEH
CHIL

N3ydenune cuiibl TPEHUS CKOJIbKEHUS U CUIIBI
TPEHUs IOKOSI.

Hccnenosanue 3aBUCUMOCTH CUJIBI TPEHUSA

OT CWJIBI JABJICHUs U CBOMCTB TPYLIUXCS
ITOBEPXHOCTEMN.

AHaJIN3 IPAKTUYECKUX CUTyalNN, B KOTOPBIX
IIPOSIBIISIETCS IEUCTBUE CUIIBI TPEHUS,
UCIIOJIb3YIOTCSI CIOCOOBI €€ YMEHBIIECHUS

VI yBEJIUMYEHHUS (KaTaHHE Ha JIbDKaxX, KOHbKaX,
TOPMOXEHUE aBTOMOOUJIS, UCIIOJIb30BAHUE
NOAIIMITHUKOB, IUIABAHNUE BOJIHBIX JKMBOTHBIX
u ap.).

Pemenue 3anay ¢ ucnosib3oBaHueM Gopmy
JUISl pacyeTra CUIIbI TSKECTH, CUIIBI YIIPYTOCTH,
CHUJIBI TPEHUS

Hroro no pazgeny

21

JlaBjieHHe TBEPABIX TeJ, KUIKOCTEN U ra3oB

4.1

Hasnenue. Ilepemaua
JIaBJICHUSI TBEPABIMU
TEJIAMU, KUJKOCTIMU
Y ra3aMu

3

Hapnenue. CriocoObl
YMEHBITICHUS U YBEITUICHUS
nasJjeHus. /laBieHue rasa.
3aBUCUMOCTbH JaBJICHUS

AHanu3 1 00bSICHEHHE OIBITOB M IPAKTHUECKHUX
CUTYallui, B KOTOPBIX MPOSIBIIICTCS CUIIA
JaBJICHUSI.

O06ocHOBaHME CITIOCOOOB YMEHBIIIEHUS
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rasa ot oobema,
TEMIIEPATYPHI.
[lepenaua naBienus
TBEPJILIMU TEJIaMU,
YKHIKOCTSIMH M Ta3aMH.
3akon Ilackans

Y YBEJIMUCHUS 1aBJICHHUS.
N3ydenne 3aBUCUMOCTH JIaBJICHUS Ta3a

OT 00bEMa U TEMIIEPATYPHI.

N3ydenne ocoOeHHOCTEN epeaadn JaBIeHUs
TBEP/BIMH TEJIaMH, )KUAKOCTIMHU U Ta3aMH.
O60cHOBaHME PE3YIBTATOB OIBITOB
0COOEHHOCTSIMU CTPOEHUS BEILIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHUSIX.
DKCrepuMEHTAIbHOE 10Ka3aTeNIbCTBO 3aKOHA
[Tackass.

Pemenne 3ama4 Ha pacyeT AaBJICHUS TBEPIOTO
Tena

4.2

JlaBiieHME KUIKOCTH

3aBUCUMOCTD JaBJICHUS
MKUJKOCTH OT TJTyOUHBI.
[THeBMaTHUECKHE MAIIIMHBI.
I'mapocrarnueckuit
napanokc. CooOrraromuecs
cocyasl. [ 'napasinyeckue
MEXaHU3MBbI

HccnenoBanne 3aBUCUMOCTH JaBJIEHUSA
KHUIKOCTH OT TTyOUHBI IOTPYKEHUS U TUNIOTHOCTH
YKUJIKOCTH.

Habmonenue u 00bICHEHUE THAPOCTATHIECKOTO
napajokca Ha ocHOBe 3akoHa [lackars.
N3ydenune cooOmaromumxcs Cocy10B.

Pemrenue 3a1a4 Ha pacyeT aBICHUS KUIKOCTH.
OOBsiCHEHUE TIPUHITUTIA ICHCTBUS
THAPABINYICCKOTO Mpecca, MHEBMATHYSCKUX
MaITiH.

AHanu3 1 00BSICHEHUE MTPAKTHYSCKUX CUTYAIIHH,
JEMOHCTPUPYIOITUX MPOSIBJICHUE TaBJICHUS
KUIKOCTH ¥ 3akoHa [lackais, Harpumep
IIPOIIECCOB B OPTraHMU3ME TPH TTYOOKOBOTHOM
HBIPSIHAN
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4.3 | AtmochepHoe AtMocdepa 3emu DKCIepUMEHTATBHOE OOHAPYKEHUE
JIaBJICHUE u aTMoc(epHOe JaBJleHUE. | aTMOC(EPHOTO aBICHUSI.
[IpuunHel cymecTBOBaHUSl | AHaIU3 U OOBSICHEHHUE OTIBITOB U MPAKTUYECKIX
BO3YLIHOW 000JIOUKH CUTYalluH, CBSI3aHHBIX C IEHCTBUEM
3emuu. OnbiT Toppuuemin. | aTMOC(EPHOTO 1aBICHUS.
N3mepenue armocpeproro | OObsICHEHHE CYLIECTBOBAHUS ATMOC(EPHI
JaBJIeHUs. 3aBUCUMOCTh Ha 3eMJIe U HEKOTOPBIX IJIaHETaxX WM €€
aTMoc(hepHOTro JaBICHUS OTCYTCTBHUSI Ha JAPYTUX IuiaHeTax u JlyHe.
OT BBICOTHI HaJl YDOBHEM OOBbsCHEHNE U3MEHEHUS INTIOTHOCTH aTMOC(hEphI
mops. [Tpubopsr C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
IS U3MEpPEHUs TABJICHUS OT BBICOTHI.
aTMoc(hepHOTo 1aBIeHUS Pemenne 3amau Ha pacyeT aTMOCPEPHOTO
JaBIICHUSL.
W3ydenne ycTpoicTBa bapomeTpa-aHepouaa
4.4 | JlelictBue JleficTBUE )KUKOCTH M Ta3a | DKCIIEPUMEHTAIbHOE OOHAPYKEHUE ACHCTBUS
AKHUJIKOCTH U ra3a Ha MOTPY’KEHHOE B HUX KHUJIKOCTHU M ra3za Ha OTPYyKEHHOE B HUX TeJO.
Ha OTPYKEHHOE Teno. Beitankuaromas OnpeneneHre BITAKUBAIOIIEH CUITBI,
B HUX TEJIO (apxumenoBa) cuia. 3aKOH | AEMCTBYIOIIEH Ha TEJI0, HOrPyKEHHOE

Apxumena. [lnaBanue Te.
BoznyxorumaBanue

B AKUJKOCTb.
[TpoBenenune u 0OCYKI€HUE OTBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
BBITAIKABAIOIIEH CUJIbI, IEUCTBYIOIIEN HA TEJIO
B KUJIKOCTH, OT 00beMa MOTPyKEHHON

B )KMIKOCTb YaCTH TeJIa U OT IJIOTHOCTH
YKUJIKOCTH.

lIposepka Hezasucumocmu gblmaaKugaroueu
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cubl, oeticmayrowerl Ha mejo 8 HCUOKOCMU,

om maccwl mend.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIC

0T 00BbeMa MOTPYKEHHOU B KUIAKOCTh YaCTH TeJa.
Pemmenwne 3aa4 Ha MpUMEHEHNE 3aKOHA
ApxuMenia v yCIIOBUS TUTABaHUS TEJ.
KonctpynpoBanue apeomerpa

WM KOHCTPYMPOBAHUE JIOAKHU U OTIpE/IeTICHUE €€
Ipy3010TbEMHOCTH

Htoro no pazgeny

21

Pabora 1 MOIIHOCTB. JHEeprus

5.1

Pabora 1 MOIIHOCTH

Mexanunueckast pabora.
MomHoCTh

DKCIEPUMEHTAIBHOE ONPEAETIEHUE
MEXaHUUYECKOUN pabOThI CUJIBI TSXKECTH

IIPY MAJICHUU TEJIA U CUJIbl TPEHUS

[P PABHOMEPHOM IIEPEMEILICHUY TeJa

10 TOPU30HTAIBHOM ITOBEPXHOCTH.

Pacuer MmomHOCTH, pa3BUBAaEMOM IPU MTOABEME
I10 JIECTHULIE.

Pemenue 3ama4 Ha pacueT MeXaHUYECKOM paboThI
Y MOIIIHOCTHU

5.2

ITpocTeie MEXaHU3MBI

[IpocTbie MEXaHU3MBL:
phIyar, 6JI0K, HaKJIOHHAs
IUIOCKOCTB. [IpaBuiio
PaBHOBECHS phlUara.
[Ipumenenue npasuia
paBHOBECHs pblyara

K 0J10Ky. «30J10TOE

OrnpezienieHre BBIMTPHIIIA B CHIIE TPOCTHIX
MEXaHU3MOB Ha IIPUMEPE pblyara, HoJABHKHOTO

Y HETIOJIBUYKHOTO OJIOKOB, HAKJIOHHOM TJIIOCKOCTH.
WccnenoBanue ycnoBusi paBHOBECHUS pblyara.
OOGHapy»eHue CBOMCTB MPOCTHIX MEXaHU3MOB

B Pa3JIMYHBIX HHCTPYMEHTAaX U MPUCIIOCOOICHHUSIX,
UCIOJIb3YEMBIX B ObITY M TEXHHUKE, a TAKXKE
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npaBuiio» Mexanuku. KI1/]
MPOCTHIX MEXAHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY U TEXHUKE

B KUBBIX OpraHU3Max.

DKCIEepUMEHTAIBHOE JJOKa3aTEILCTBO PABEHCTBA
paboT MpU IPUMEHEHHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KIIJ] HaKJIOHHOM MJIOCKOCTH.
Pemenue 3a1a4 Ha MpUMEHEHHUE TIpaBUJia
paBHOBecus peryara v Ha pacueT KI1/]

5.3 | Mexanunueckast 4 MexaHudeckas 3HEpIusl. OKCIEPUMEHTAIIBHOE ONPEIEICHUE N3MEHEHHSI
DHEPIUs Kunernueckas KMHETHYECKOW U MTOTEHIMAIBHONW SHEPTUHU Tea
U MOTEHUMAIbHAs SHEPIHs. | IIPU €r0 CKaTbIBAHUM 110 HAKJIIOHHOM IIJIOCKOCTH.
[IpeBpamenue oguoro Buga | GopmynupoBaHue Ha OCHOBE UCCIEAOBAHUS
MEXaHUYECKON S3HEPTrUuu 3aKOHA COXPAHEHHS] MEXAHHMYECKOW SHEPTUH.
B IPYroM. 3aKOH OO6cyxaeHue rpaHul] TPUMEHUMOCTH 3aKOHA
COXpaHEHUs SHEPTUH COXpaHEHUS YHEPTUU.
B MEXaHUKE Pemenue 3a1a4 ¢ MCHOIB30BAHUEM 3aKOHA
COXpaHEHUs SHEPTUU
Hroro no pazgeny 12
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB IIO TTPOI'PAMME
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8 KUIIACC
No HaunmeHnoBanue KomuuectBo | Ilporpammuoe conepkanue | OCHOBHBIE BUBI JEATEIBHOCTH 00YYaAIOIIUXCS
/1 pa3zieiioB U TEM 4acoB
y4eOHOr0 npeaMera
TennoBble siBJIeHNSI
1.1 | CtpoeHue u cBOICTBA 7 OCHOBHBIE TTOJIOKEHUS Habmronenune u MHTEpIIpeTalns OIbITOB,

BCIICCTBA

MOJICKYJISIPHO-KUHETUYECKOM
TEOPUH CTPOCHHUS BEILIECTBA.
Macca u pa3mepsl aTOMOB

¥ MOJIeKyJ1. OIBITHI,
MOATBEPKIAOIINE
OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU.

Moaenu TBEpAOTO, )KUIKOTO
¥ ra3000pa3HOTO COCTOSTHUM
BEILIECTBA.
Kpucrammmueckne

U amop(HbIE Tena.
OOBsICHEHHE CBOMCTB ra3oB,
KUJKOCTEH U TBEPJIbIX TEN
Ha OCHOBE IOJIOKEHUH
MOJIEKYJIIPHO-KUHETUYECKOU
teopun. CMaurMBaHue

Y KalWUJISIPHBIE SIBJICHUSL.
TerutoBoe pacmmpeHue

U CKaTHE

CBUJIETENBCTBYIOIIMX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUH BELIECTBA: OMbITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJE.

Pemrenne 3a1a4 110 OLEHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHULIE 00beMa
BELIECTBA.

AHanu3 TeKCcTa APEeBHUX aTOMHUCTOB (HaIIpUMep,
dbparmenTa nodmsl Jlykpenus «O npupoze
BEIIICH» ) C M3JI0’)KEHHEM 000CHOBAHHMM aTOMHOMN
TUTIOTE3bI (CMBICIIOBOE YTCHHUE).

Ouenka yOeIuTeIbHOCTH 3TUX 00OCHOBaHUM.
OO0bsicHeHUE OPOYHOBCKOTO JBUKEHUS, SIBJICHUS
b dy3un 1 pazIuuuil MEX1y HUIMH Ha OCHOBE
MOJIOKEHUN MOJIEKYISIPHO-KMHETHYECKOU
TEOPUU CTPOCHHUS BELIECTBA.

OObsicHEHUE OCHOBHBIX Pa3IM4Mil B CTPOCHUU
ra3oB, )KUJKOCTEH U TBEPABIX TEJ

C UCIIOJIb30BaHNUEM TOJIOKEHUI MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUU CTPOEHUS BEILIECTBA.
[IpoBenieHrE OMBITOB MO BHIPAIIMBAHUIO
KPUCTAJJIOB OBAPEHHOM COJIM WJIU caxapa.
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[IpoBenenrie 1 00bICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KATUJUISIPHBIC SIBIICHUS

U SIBJICHUE CMauUBaHMSI.

OOBsiCHEHHUE POJTH KAaWJUTSIPHBIX SBJICHUN

JJIs1 IOCTYTUICHUS BOJIbI B OPTaHU3M PaCTCHHUIA.
Habmronenue, npoBeieHue u 0ObsICHEHNE
OITBITOB 110 HAOJIIOICHUIO TEIIJIOBOTO
pacIIMpeHus ra3oB, KUJIKOCTEH U TBEPABIX TEIl.
OOBsicHEHHE coXpaHEHUsI 00beMa TBEPABIX TEll,
TEeKY4ECTH KHJIKOCTH (B TOM YHCIIE, Pa3HHUIIbI

B TEKYYECTH JIJISI PA3HBIX KUJIKOCTEM),
JIaBJICHUS ras3a.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOLINAX
3aBUCHUMOCTb JaBJIEHUS BO3yXa OT €ro o0heMa
Y HarpeBaHMsI WM OXJIXKIACHUS, U UX
00BbSICHEHHE HA OCHOBE aTOMHO-MOJICKYJISIPHOTO
YUYECHHS.

AHaIu3 MPaKTUYECKUX CUTYaALIUH, CBI3aHHBIX
CO CBOMCTBaMM I'a30B, KUJKOCTEH U TBEPJIBIX TEN

1.2

TennoBbIe TPOIECCHI

21

Temneparypa. CBsi3b
TEMITIEPATYPbI CO CKOPOCTHIO
TEIJIOBOTO JIBUYKEHHUS
yacTul. BHyTpeHHss
sHeprus. CrnocoOsbl
VU3MEHEHUs BHYTPEHHEN
SHEPTUu: Terjonepeaaya

U COBEpUIECHUE padOTHI.

OO6ocHOBaHKE MPABHUII U3MEPEHUS TEMIIEPATYPHI.
CpaBHeHHE pa3IUIHBIX CIIOCOO0B H3MEPCHHS

U TIKaJ TEMIIePaTyPHhI.

HaOmronenne n 00bsICHEHHE OITBITOB,
JTEMOHCTPUPYIOITUX H3MEHEHUE BHY TPEHHEH
SHEPTHH TeJjia B pe3yJIbTaTe TeIUIonepeaadn

¥ paOOThl BHEILIHUX CHIL.

HaOmronenne u 00bsICHEHHE OIBITOB,
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Bue! Terutonepenaun:
TEIJIONPOBOAHOCTb,
KOHBEKIUS, U3ITyYECHUE.
KonuyecTBo TemnoThl.

VY nenbHas TEMI0EMKOCTh
BemecTBa. TermooOMeH
Y TEIJIOBOE PABHOBECHE.
YpaBHEHUE TEMIOBOTO
Oananca. [1naBnenue

U OTBEPACBAHUE
KPUCTAJUIMYECKUX BEILIECTB.
VY neapHas TEIIOTa
TJIaBJICHUSL.
[TapooOpazoBanue

U KoHJeHcanusd. Mcnapenue.

Kunenue. Y nenbnas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTh TEMITEPATYPbI
KHIICHUS OT aTMOC(EpHOTO
JIABJICHMUSL.

Brnaxnocts Bo3ayxa.
DHeprus TOIIUBA.

VY nenpHas TeIioTa
CrOpaHHs.

[Tpunumne! padboThI
TernoBbIX ABurartenae KI1J]
TEIJIOBOTO JIBUTATEISI.

00CyKJIeHHE TPAKTUUECKUX CUTYaIIUM,
JEMOHCTPUPYIOIIUX Pa3TUYHbIE BUIbI
TeIIonepeaadu: TEMIONPOBOHOCTb,
KOHBEKIIUIO, U3ITyYCHHE.

UccnenoBanue siBiieHUs TEMIOOOMEHA

IPY CMEIIUBAHUM XOJIOHON U ropsiueid BOJIBI.
HabGnronenue ycraHoBIEHUS TEIIIOBOTO
PaBHOBECHUS MEXTY TOPSYEH U XOJIOJHOM BOAOM.
Omnpenenenue (M3MepeHne) KOIMIEeCTBa
TEIJIOTHI, TOJIyYEHHOTO BOAOW MPU TEIIIO0OMEHE
C HAarpeThIM METAJUTMYECKUM LVIHHAPOM.
Onpenenenue (M3MEPEHUE) YIETbHON
TEIJIOEMKOCTH BEIIECTBA.

Pemienue 3a7a4, CBSI3aHHBIX C BHIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI U TEMJI0EMKOCTH

pU TEMJI00OMEHE.

AHaJIN3 CUTyalluid MPAKTUYECKOTO
MCIIOJIb30BaHUsI TEMJIOBBIX CBOMCTB BEIIECTB

U MaTepHAJIOB, HAITPUMED, B LIETISAX
HEProcOepeIKSHUS: TCIIION3OIAINA,
sHeprocOeperarIye KPhIIliH,
TEPMOAKKYMYJISITOPHI U T. 1.

Hab6nronenue siBiieHuii ncnapeHust

Y KOHJICHCAIUHU.

Hccnenosanue mpoiiecca ucnapeHust
PA3JIMYHBIX KUJIKOCTEM.

OObsicHEHUE SIBJICHUN HUCTIApEHUs
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TennoBbIie ABUTaTEIN

1 3aIlATa OKPYKAIOIIEH
Cpenbl.

3aKOH COXpaHEHHUS

Y MIPEBPALLCHUS SHEPTUU
B TETUIOBBIX MPOIECCax

1 KOHJICHCAIIM Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHHSI.

Hab6nronenue u o0bsicHeHHE MpoIiecca KUTICHUS,
B TOM YHCJIE 3aBUCUMOCTH TeMIIepaTyphl
KUIICHUS OT JaBJICHUS.

Ornpenenenue (M3MEPEHNUE) OTHOCUTEIIBLHON
BJIQYKHOCTH BO3/yXa.

Habmronenue nmpoliecca miaBiaeHUs
KPUCTANTMYECKOTO BEIIECTBA, HAPUMED, JIbJIA.
CpaBHeHHeE MPOIECCOB IJIaBJICHUS
KPUCTAJUTMYECKHUX TET U Pa3MITUCHUS

IIPY HarpeBaHUU aMOP(HBIX TEJL.

Onpenenenve (M3MEPEHKE) yACIbHOU TEMIOTHI
IUIABJICHHS JIBJA.

OObsCHEHHE SIBJICHUN IJIaBJICHUS

U KPUCTAJUTM3AIMU HA OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHHS.

Penrenue 3agay, CBSI3aHHBIX C BEIYHCIIEHUEM
KOJIMYECTBA TETUIOTHI B IIPOIECcax
TeIIONepeaavy MPH TIABJICHUN

Y KPUCTAJUTH3AIMH, HCTIAPCHUU M KOHJICHCAITUH.
AHanu3 cuTyarui IpakTUIeCKOTO MPUMEHEHUS
SIBJICHUH TIJIABJICHHUS ¥ KPUCTAILIA3AIUH,
HaIpUMeED, MOTYYECHUE CBEPXUUCTHIX
MaTepualioB, COJeBas rpesiKa u Jap.

AHaym3 paboThl 1 00BSICHEHUE TTPUHITUTIA
JIEHCTBUS TEIIJIOBOIO IBUTATE.
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Brruncrienre Koau4ecTBa TEIUIOTHI,
BBIJICIISIIOIIETOCS IPU CTOPAHUU PA3IMYHBIX
BUI0B TomuBa, u KIIJI nBurarens.
OO6cy>xeHne 9KOTOTUYECKUX MOCIIEICTBUN
WCIIOJIb30BaHUs IBUTaTEIeld BHYTPEHHETO
CrOpaHMsi, TEILUIOBBIX U TUAPOIIECKTPOCTAHIINI
Wroro no pazgeny 28
DJIeKTpU4YecKHe U MATHUTHBIE SIBJICHUS
2.1 | DnexTpuyeckue 7 DJIeKTpU3aLus TEN. Habnronenue u npoBeieHHE OIBITOB
3apsiabl. JIBa poJia 3JIEKTPUUECKUX 10 AJIEKTPU3AIMHU TEJ ITPU COMPUKOCHOBEHUH
3apsKeHHBIE Tea 3apsaoB. Bzanmonencteue Y UHIYKIHCH.
U UX B3aUMOJCHCTBUS 3apsKEHHBIX TEIN. Ha0mronenne u 00bsiCHEHHE B3aUMOIEHCTBUS
3akoH KynoHa (3aBUCUMOCTb | OTHOMMEHHO ¥ Pa3HOMMEHHO 3apsKEHHBIX TEl.
CHUJIbI B3aMMOJICVCTBUS OObsicHEeHUE TPUHITUTIA IEHCTBUSI DJIEKTPOCKOIIA.
3apsKEHHBIX Tell OObsicHEeHUE SBICHUN IIEKTPU3AIUT
OT BEJIMYUHBI 3apsII0B IIPU CONPUKOCHOBEHUH TEJ U UHAYKIUEH
U PaCCTOSTHUS MEXKIY C UCIOJIb30BaHUEM 3HAHUM O HOCUTENSAX
TEIaMHM). AIIEKTPUUYECKUX 3aPSI0B B BEIIECTBE.
DJIEKTPUUECKOE TOJIe. Pacno3naBanue u 00bsICHEHUE SIBJICHUM
Hanpspxkennocts AJIEKTPU3ALMHU B IOBCEIHEBHOW KU3HU.
3JIEKTPUYECKOTO MOJIS. Habmonenue u o0bsiICHEHHE OIBITOB,
[TpuHIMT Cynepno3uluu WJUTFOCTPUPYIOITUX 3aKOH COXPaHEHUSI
AIEKTPUUYECKUX MOJIeH 3JIEKTPUYECKOTO 3apsija.
(Ha KaueCTBEHHOM YpoBHE). | HalmroieHne onbITOB 0 MOJEIMPOBAHUIO
Hocurenu snexkrpudeckux CUJIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
3aps0B. DJIEMEHTAPHBIN HccnenoBanue neMCTBUS NEKTPUUECKOTO MOJIA
AIEKTPUUYECKUH 3apsil. Ha IPOBOJIHMKU U JUDJICKTPUKHU
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Crtpoenue atoma.
[IpoBoaHUKH
Y JUBJIEKTPUKHU. 3aKOH

COXPAaHCHHA SJICKTPHUICCKOI'O

3apsjia

2.2

IHocTosgHHEBIN
BJICKTPUYECKUI TOK

20

DIIEKTPUYECKHI TOK.
VYcnoBus CylecTBOBaHMS
AIEKTPUYECKOTO TOKA.

W cTOYHMKYN TOCTOSIHHOTO
Toka. JleMicTBUs
AJIEKTPUUYECKOTO TOKA
(TerIoBO€, XUMUUYECKOE,
MarHuTHOE).
DIIEKTPUYECKHI TOK

B )KUIKOCTSX U razax.
DJIEKTpUYECKAS LICTIb.
Cwuna Toka. DIeKTpUIECKOE
HaIpsiKEHUE.
ConpotuBieHue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBIICHUE BEUIECTBA.
3akoH Oma 111 ydyacTka
nemnu. IlocnenoBarennHOE
Y MapajuieIbHOE COSAMHEHNE
MIPOBOJTHUKOB.

PabGoTa u MomHoCTh
AIEKTPUYECKOTO TOKA.

HabGnronenue pa3nuuHbIX BUIOB JEHCTBUA
ANEKTPUUECKOTO TOKA U 0OHAPYKEHHE ITUX
BUJIOB JICUCTBUS B IOBCEJHEBHOM KU3HU.
Hab6nronenue BOSHUKHOBEHUS Ta30BOT0 pa3psiia
U DJICKTPUYECKOTO TOKA B KUJKOCTH.

COopka u UCIIbITaHUE PIIEKTPUUECKOH 1IeTTH
MOCTOSIHHOTO TOKaA.

N3MepeHue cuiibl Toka aMIepMETPOM.
N3MepeHue 2J1eKTpUIECKOro HarpsKEHUSI
BOJIETMETPOM.

[TpoBenenue u 0ObSICHEHUE OTIBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
AIEKTPUUYECKOTO COMPOTUBJICHUS TPOBOAHUKA
OT €ro JJIMHBI, TN MONEPEYHOTO CEUEHUS
U MaTepuarna.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA,
IPOTEKAOLIETO YePE3 PE3UCTOD,

OT CONTPOTHUBJICHUS PE3UCTOPA U HANIPSHKCHUS
Ha pPEe3UCTOpeE.

[IpoBepka npaBuiia CIOKESHUS HAPSHKCHUI
P TIOCJIEIOBATEIbHOM COCIMHEHUHU JIBYX
PE3UCTOPOB.
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3akon J[xoyns—Jlenna.
DIIEKTPUYECKUE TIENHU

U TIoTpeOuTenu
AIIEKTPUICCKOM SHEPTUN
B ObITy. KopoTkoe
3aMbIKaHHUE

IIpoBepka npaBuiia Juisi CUIIBI TOKA

IIPU [TAPAIIIETBHOM COEIMHEHUU PE3UCTOPOB.
AHaJIN3 CUTyallld MTOCIEA0BATEIBHOIO U
NapajuIeIbHOTO COEIMHEHUS TPOBOAHUKOB

B JIOMAIIIHUX AJIEKTPUUECKUX CETAX.

Pemenue 3ana4 ¢ ucronp3oBanueM 3akoHa Oma
U popMyJI pacyeTa 3IEKTPUUECKOTO
CONPOTUBIIEHUS IIPU MOCIEA0BATEIIEHOM

Y apaJJIEIbHOM COE€MHEHUH ITPOBOIHUKOB.
Omnpenenenre pabOThI 3JIEKTPUIECKOTO TOKA,
IIPOTEKAIOUIETO YEPES PESUCTOP.

Ornpenenenre MOIHOCTH JIEKTPUYECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

Hccnenoanue 3aBUCUMOCTH CHIIBI TOKA YEPE3
JaMIIOYKY OT HaNpsKEHUS HA HEW.
Onpenenenne KII/] HarpeBarens.
HccnenoBanue npeodpazoBaHUs SHEPTUU

IIPU NIOABEME I'Py3a IMEKTPOABUTATEIIEM.
OObsicHEeHUE YCTPOWCTBA U MPUHIIUIIA TEUCTBUS
JIOMAIITHUX 3JIEKTPOHArpeBaTeIbHbBIX MPUOOPOB.
OObscHEeHHE TPUYKH KOPOTKOTO 3aMbIKaHUS

Y TIPUHLIUIA I€UCTBUS IJTABKUX
IIPEAOXPAHUTEIICH.

Pemenue 3a1a4 ¢ uCronb30BaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarHuTHbIC SIBJICHUS

ITocTostHHBIE MArHUTHL.
B3aumoericteue

Hccnenosanyue MarHuTHOrO B3aMOIENCTBHUS
[MIOCTOSIHHBIX MATHUTOB.
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MOCTOSIHHBIX MarHUTOB.
MarsuTtHo€ MmoJie.
MarauTtHoe 1osjie 3emiu

Y €ro 3HAYEHHUE JJIs ’KU3HU
Ha 3emuie. OnbIT OpcTeaa.
MarsuTHoe nosie
BJICKTPUYECKOTO TOKA.
[Ipumenenue
AJIEKTPOMArHUTOB

B TEXHHUKE. [[elicTBue
MarHuTHOTO TOJIS

Ha TPOBOJIHUK C TOKOM.
DIIEKTPOIBUTATENb
MOCTOSTHHOTO TOKA.
Hcnonw3oBanue
AIEKTPOJABUrATEIICH

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

N3yyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHUTOB MIPU UX OOBETMHEHUU U PA3/ICIICHUM.
HccnengoBanre MarHUTHOTO B3aUMO/ICHCTBHS
MOCTOSTHHBIX MarHuTOB.

N3ydeHne MarHuTHOTO TMOJISI TOCTOSTHHBIX
MarHuTOB MPU UX OObETUHEHUH U Pa3/IeIICHUN.
[IpoBeneHue OnbITOB IO BU3yaIU3alllU MOJIS
IIOCTOSIHHBIX MarHUTOB.

N3ydenue ssBieHNs HAMarHUYMBaHUS
BEILIECTBA.

HccnenoBanue 1eiiCTBUS SIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPETIKY.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOLINAX
3aBHCUMOCTH CHJIbI B3AaUMOJICUCTBUS KaTYIIK!
C TOKOM M MarHuTa OT CUJIbl U HAITPABJICHUS TOKA
B KaTYIIKE.

AHaJIN3 CUTyalli TPAKTUYECKOTO MPUMEHEHHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPONCTBAX, MPOMBIIIJICHHOCTH, MEIUIIUHE).
N3yyenne nercTBrUsI MArHUTHOTO TTOJIS

Ha MPOBOJIHUK C TOKOM.

N3yuyeHne neicTBUS 3JIEKTPOABUTATENS.
N3mepenue KIIJI anekTpoasuraTeabHON
YCTaHOBKH.

Pacrio3znaBanue v aHanu3 pa3anyHbIX
IIPUMEHEHUH JJIEKTPOIBUTATEIICH

(TpaHcnopt, OBITOBBIE YCTPONCTBA U AP.)
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2.4 | DneKTpoOMarHuTHas 4 OnbiTel @apanes. SABieHue OIBITBI 10 UCCIIEAOBAHUIO SIBJIEHUS
VHTyKLUS ANEKTPOMArHUTHOM AJIEKTPOMArHUTHOM UHAYKIUU: UCCIEAOBAHUE

nHaykuuu. [IpaBuno JleHna. | ”3MEHEHUN 3HAYCHUS U HAIPABIICHUS
DIIEKTPOreHepaTop. WHIYKIIMOHHOTO TOKa
CnocoObI oJTy4eHus
AJICKTPUUECKOMN SYHEPTHH.
DJIEKTPOCTaHIIUN
Ha BO300HOBIISIEMBIX
HMCTOYHHMKAX DHEPTUHU

HToro mo pazueny 37

Pe3epBHOE BpeMs 3

OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME
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9 KJIACC
No HanmenoBanue Komuuecto | Ilporpammuoe comepxkanne | OCHOBHBIE BUJIBI JEATEILHOCTH O0YUAIOIIUXCS
n/m pa3liesioB U TeM 4acoB
y4e0HOTO NMpeAMETa
Mexanu4yeckue siBJIeHUSA
1.1 | Mexanuueckoe 10 MexaHnnueckoe IBUKEHHUE. AHanmm3 1 00CYyXKIeHUE Pa3TUIHBIX TPUMEPOB

JIIBHKEHHE U CIIOCOOBI
€ro OIMUCAHU

MarepuranbHas TOUKa.
Cucrema orcuera.
OTHOCHUTEIIBHOCTD
MEXaHUYECKOTO JIBUKCHMUSI.
PaBHOomepHOE
MPSAMOJIMHEMHOE JIBUKEHHUE.
HepasnomepHnoe
MPSMOJIMHEWHOE JIBUKEHHUE.
Cpennsis 1 MTHOBEHHAs
CKOpPOCTh TeJja MpHu
HEPAaBHOMEPHOM JIBUKEHUH.
Yckopenue.
PaBHOyCKOpEHHOE
MPSAMOJIMHEWHOE JBUKECHUE.
CBo0OOIHOE T1aJIEHUE.
OnbiTe! I'anumes.
PaBHOMEpHOE NBUKEHKE

10 OKPY>KHOCTH.

ITepuon u wactora
obOpamenus. JInaelinas

Y YIJI0Basi CKOPOCTH.

MEXaHUYECKOTO JIBIYKEHUSI.

OO6cyxneHre rpaHuil IPUMEHUMOCTH MOJIENN
«MaTepuabHAS TOYKAY.

Ornucanre MEXaHU4EeCKOTO ABUKCHUS
paznTuYHBIMU ciocoOamu (ypaBHEHHE, Ta0IUIIa,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYaIINH, B KOTOPBIX
IPOSIBIISIETCS OTHOCUTEIbHOCTh MEXaHUYECKOTO
JIBUKCHHUSL.

Hab6nronenne MexaHM4eCKOTo JBUKEHUS Tela
OTHOCHUTENFHO Pa3HBIX TEJl OTCUETA.
CpaBHeHUE IyTel U TPACKTOPUN IBUKEHUS
OJTHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX
TN OTCUeTa.

Amnanu3 tekcrta ["anuiest 06 OTHOCUTETHFHOCTH
TIBUKCHWSI; BBITTOJIHEHUE 3aJaHHUH 110 TEKCTY
(CMBICIIOBOE UTEHHE).

Omnpenenenve cpegHeil CKOPOCTU CKOJIbKEHUS
Opycka Wiu IBMKCHHUS IIapuKa 10 HAaKJIOHHOU
TUIOCKOCTH.

AHanu3 1 00CyXJIeHHEe CIIOCOO0B
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LlenTpOocTpEeMHUTENEHOE
YCKOpEHHE

MPUOIM>KEHHOTO ONPE/IeTICHNS MTHOBEHHOM
CKOPOCTH.

OrnpeneneHue CKOpOCTH PAaBHOMEPHOTO
JBI>KEHUS (IIIapyKa B )KUJIKOCTH, MOJIETTU
AIEKTPUYECKOTO aBTOMOOMIIS U T. 11.).
Omnpenenenue myTy, MPOMEHHOTO 3a IaHHbBIN
MIPOMEKYTOK BPEMEHH, 1 CKOPOCTH TeJa

1o rpauKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JIBIKEHUS OT BPEMEHU.

OO6cy>kaeHue BO3MOKHBIX TPUHIIUIIOB
JEUCTBUS MPUOOPOB, UZMEPSIOIINX CKOPOCTh
(cnuaOMETpOB).

Brraucnenne myTi U CKOPOCTH TIPH
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUN
Tena.

OrnpeneneHue MpoMAeHHOTO MyTH U YCKOPEHUS
JIBIDKEHUSA TeJa 1Mo rpaduKy 3aBUCUMOCTU
CKOPOCTH PAaBHOYCKOPEHHOTO MPSIMOJIMHEUHOTO
JBIKEHUS TeJla OT BPEMEHHU.

IIposepka cunomesuvl: eciu

npU pagHOYCKOPEHHOM OBUNCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCS]
KaK ps0 HeuemHuIxX yucei, mo
CO0MEemcmayouue NPOMeXCYmKuy 8pemeHu
O0OUHAKOBDL.

OnpeneneHue yCKOpEHUS Tela

IIPY PaBHOYCKOPEHHOM JIBF)KCHUHN
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10 HAKJIOHHOM TJIOCKOCTH.

N3Mepenue nepuoia u 4acToThl 0OpaIieHus
TeJa M0 OKPY>KHOCTH.

OnpeneneHne CKOPOCTU paBHOMEPHOTO
JBYDKCHUS TeJla TI0 OKPY>KHOCTH.

Pemienue 3amau Ha onpeieieHUe
KMHEMaTUUYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JIBUKECHHS PA3JIMYHBIX BUOB.
Pacno3naBanue u mpuOIMKEHHOE OTTMCAaHNE
Pa3IMYHBIX BUJIOB MEXaHUYECKOTO JBUKCHUS
B IIPUPOJIC U TEXHUKE (HA MpuMepax CBOOOHO
MaIafOIINX TEJI, IBHKEHHS KUBOTHBIX,
HEeOECHBIX TEJI, TPAHCIIOPTHBIX CPEJICTB M JIp.)

1.2

BzaumoneiicTBue Tei

20

IlepBsIii 3ak0oH HproTOHA.
Bropoi 3axkoH HeroToHa.
Tperunii 3akoH Hprotona.
[IpuHIMI cyneprno3suuuu
CHJL.

Cuna ynpyroctu. 3aKoH
I'yka. Cuina TpeHus: cuna
TPEHUSI CKOJIbXKEHUS, CHUJIa
TPEHUSI TOKOS, IPYTUE BUJIbI
TPEHUSI.

Cuna TSKEeCTH U 3aKOH
BCEMUPHOTO TATOTEHUS.

VY ckopenne cBOOOTHOTO
najieHus. J[BrokeHue miaHer

HaOnronenue u 00CykJI€HUE OIBITOB

C IBIDKEHUEM TeJa IPH YMEHBITICHUH BIIUSTHUS
JIPYTHUX TeJ, IPEMATCTBYIOIINX JIBHKCHUIO.
Amnanus texcra ["anuies ¢ onrcaHueMm
MBICJIEHHOT'O SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHEHHE 33JIaHHUH 10 TEKCTY (CMBICTIOBOE
YTEHUE).

OO6cykxaeHue BO3MOKHOCTH BBITIOJIHCHUS
3aKOHA WHEPIIUU B PA3IMYHBIX CHCTEMaX
OTCYETA.

HaOmronenune u o0CykieHrEe MEXaHUYECKUX
SIBJICHHI, TTPOUCXOIAIINX B CHCTEME OTCUYETA
«Tenexka» mpu ee paBHOMEPHOM
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Bokpyr Connua. [leppas
KOCMHUYECKAsI CKOPOCTb.
HeBecomocTs 1 ieperpysku.
PaBHOBECHE MaTepuanbHOU
TOYKU. AOCOIIOTHO TBEPOEC
Tesi0. PaBHOBECHE TBEPAOTO
TeJa C 3aKPEIUICHHOU OChIO
BpaieHusa. MOMEHT CUJIBI.
LlenTp Ts3KECTH

1 YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

JlericTBUs C BEKTOPaMU CUII: BBIIIOJIHEHHE
3aJIaHAM T10 CIIOKEHUIO U BBIYMTAHUIO
BEKTOPOB.

Habroienue u/unm npoBeieHUE ONbITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD YCKOPEHUS
Tesa OT MPWJIOKEHHON K HEMY CHJIBI U MacChl
Tena.

AHanu3 u 00bsICHEHHE SIBJICHUN

C UCIIOJIb30BaHUEM BTOPOTO 3aKOHA HprOTOHA.
Pemenue 3a1a4 ¢ uCroab30BaHUEM BTOPOTO
3aKoHa Hp0TOHA M ITpaBUIIa CIIOKEHUS CHIL.
Ornpenenenue )KECTKOCTH NIPYKUHBI.

AHanu3 cuTyarui, B KOTOPhIX HAOII0Jal0TCs
ynpyrue aegopManuu, u uX o0ObsICHEHUE

C UCIIOJIb30BaHNEM 3aKoHa ['yka.

Pemenue 3a1a4 ¢ ucnosib30BaHMEM 3aKoHa ['yka.

I/ICCHeﬂOBaHI/Ie 3aBUCHUMOCTH CUJIBI TPCHUA

CKOJIbKCHHA OT CHJIbI HOPMAJIBHOI'O JaBJICHUS.

OO6cyxaeHue pe3yIbTaToB UCCICIOBAHUS.
Omnpenenenue kodpduimenTa TpeHUs
CKOJIBKCHUSI.

V3mepeHue Crjibl TPEHUS MTOKOSL.

Pemmenwe 3aa4 ¢ ncnoap30BaHUEM (HOPMYITBI
JUTSL CUJIBI TPEHUS CKOJIBKEHUS.

AHaJIM3 IBMKECHUS TEJI TOJIBKO MO ICHCTBHEM
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CHJTBI TSKECTH — CBOOOTHOTO TIaJ[CHUSI.
OObsicCHEHUE HE3aBUCUMOCTH YCKOPCHHUS
CBOOOIHOTO MaJEHUs OT MacChl Tea.

OueHKa BETMYUHBI CHIIBI TATOTEHUS,
JIEMCTBYIOIIEH MEXKTY IByMsI TEJIAMU

(1 pa3HBIX Macc).

AHanu3 IBUKEHUSI HEOECHBIX Tell

MO/, IEVCTBUEM CHUIIBI TATOTEHUS

(c UCTIOJIb30BaHUEM JIOTIOTHUTEIBHBIX
HMCTOYHUKOB UH(GOPMAIIHH).

Pemenune 3aga4 ¢ MCMob30BaHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U (POPMYJIBI

JUUISL pacyeTa CUJIbl TSDKECTH.

AHaJIN3 OPUTMHAIBHOTO TEKCTA,
OTHCHIBAIOIIETO MPOSIBJICHUSI 3aKOHA
BCEMUPHOTO TATOTEHUSI; BHIMOJHEHUE 3a/IaHUIM
MO TEKCTY (CMBICIIOBOE UYTCHUE).

Hab6mronenue u o0cyx1eHUE OMBITOB

10 U3MEHEHUIO BECa TeJa MPU YCKOPEHHOM
JIBUKCHUH.

AHan3 ycnoBUi BO3HUKHOBEHHSI HEBECOMOCTH
U TIepErpy3KH.

Peuienue 3aga4 Ha onpeieNieHHE Beca Tena

B Pa3JIMYHBIX YCIIOBHSIX.

AHanu3 cuil, AEUCTBYIOIINX Ha TEJO,
MTOKOSAILIEECS HA OTIOpE.

OrnpeneneHue IeHTpa TSHKECTH Pa3IMYHbIX TeJ
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1.3.

3aKOHBI COXPAaHEHUS

10

Nmmnyinbsc Tena. M3menenue
UMITyJIbca. VIMITyJIbC CUIIBL.
3aKOH COXpaHEHUs
uMItyibca. PeaktuBHoe
JIBIKCHHUE.

Mexannyeckas paboTa

¥ MOIIHOCTB. PaboTa cun
TSJKECTH, YIIPYTOCTH,
TpeHus. CBs3b SHEPTUH

u pa0oTsl. [ToTeHunanbHas
DHEPIus Tena, MOJHATOrO
Ha/Jl IOBEPXHOCTHIO 3EMJIU.
[loTeHuMaNbHAsA YHEPTUS
CKATOM NPYKHHBI.
Kunernueckas sueprusi.
Teopema 0 KUHETUUECKOH
SHEPIruM. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTUU

Habmonenue u 06CyX1eHne OIbITOB,
JEMOHCTPUPYIOLIUX Mepeiady UMITYJIbCa

IIPU B3aUMOJICHCTBUM TEN, 3aKOH COXPaHEHUS
UMITyJIbCa MPU a0COJIOTHO YIIPYTOM

Y HEYIIPYTOM B3aUMOJICHCTBUU TEN.

AHaJN3 CUTyaluil B OKPYKAIOIIEH KU3HU

C MCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacnio3HaBaHue SIBJIICHHS pEAKTUBHOTO
JBUYKEHUS B IPUPOJIE U TEXHHUKE.
[IpumMeHeHne 3aK0Ha COXPaHEHUs UMITYJIbCa
JUISL pacyeTa pe3yIbTaTOB B3aUMOJACHCTBUS TEI
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUSI,
YOPYroro HEHTPAIbHOIO B3aUMOJEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OTHO U3 KOTOPBIX
HETIOABUKHO).

Pemenue 3a7a4 ¢ NCIIOJIB30BaHUEM 3aKOHA
COXPaHEHUS UMITYJIbCA.

Omnpenenenre pabOThI CUITBI YIIPYTOCTH

IIPU NIOJIBEME T'Py3a C UCIOIb30BAHUEM
HEMOJIBUYKHOTO U MOABUKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3mMepenne NoTeHIHAIIBHOM SHEPTUM YIIPYTO
ne(hopMUPOBAHHON TIPYKUHBI.

H3mepenue KUHETUYECKOM SHEPTUH TeJla

1O JIJTMHE TOPMO3HOTO MyTH.
OKcnepuMeHTAIbHOE CPABHEHHE U3MEHEHUS
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MOTCHIMAIBHOW U KHHETUYECKOU SHEPTHI Tella
[IPY IBUKEHHUU IO HAKJIOHHOM TIJIOCKOCTH.
DKcnepruMeHTAIbHAS IPOBEPKA 3aKOHA
COXpaHEHHSI MEXaHUYECKOUN IHEPrUHr

IIpY CBOOOHOM MaJCHUHU.

IIpumeHeHune 3aKkOHa COXPAHEHUS
MEXaHUYECKOM SHEPTUU [T pacyera

MOTEHINAJIbHON U KHHETUYECKON SHEPTHUM TENa.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3daKOHA
COXpPaHCHUA MEXaHNYECKOU QHCPIun

Htoro 1o pazaeny 40
Mexann4yeckue Ko1e0aHus U BOJTHBI
2.1 | Mexannueckue 7 KonebarensHoe nBmxkenue. | HaOmroneHue xojie0auui o J€HCTBUEM CHUIT
KoJIeOaHus OCHOBHBIC XapaKTEPUCTUKHN | TSKECTH U yIPYTOCTH U OOHAPYIKECHHE

KOJIeOaHUM: TIEPHUOI,
4acToTa, aMIUIUTY/Ia.
Maremarnueckuu u
MPY>KUHHBIN MassTHUKHY.
IIpeBpamenue sHeprun
pH KoJieOaTeTbHOM
JIBUKCHHH.

3aTyxaronue KojaeoaHus.
BbIHyX1€HHbBIE KOJICOaHUs!.
Pe3onanc

MOI00HBIX KOJIEOAHUHN B OKPYKAIOIIEM MUPE.
Amnanu3 konebaHuil rpy3a Ha HUTH

1 Ha IIpYy’>KUHE.

OmnpeneneHne 4acTOThI KoJIeOaHMi
MaTeMaTHYECKOTO U MPYKUHHOTO MasTHUKOB.
Hab0mronenne u o0bsICHEHUE SBICHUS
pe30HaHca.

HccnenoBanre 3aBUCHMOCTH TIEPHOIA
KOJICOaHMI TTOABEIIICHHOTO K HUTH TPy3a

OT JIJIMHBI HUTH.

[IpoBepka He3aBUCUMOCTH Ieproaa KoeOaHu i

rpysa, mnoaBCICcHHOT'O K JICHTC, OT MaCCEI I'py3a.

Habmronenne u 00CyXaeHHE OIBITOB,
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JEMOHCTPUPYIOIIUX 3aBUCUMOCTD IIEPUOJIA
KoJIe0aHU M MPY>KUHHOTO MasiTHUKA OT MacChI
rpy3a 1 )KECTKOCTH IPYKUHBI.

IIpuMeHeHne MaTeMaTH4ECKOTO

U IIPYKUHHOI'O MaJATHHUKOB B KQ4YCCTBC MOI[CJ'IGﬁ

JUJISL OTTUCAHUsI KOJICOaHUI B OKPYKaIOIIEeM
MHUDE.

Pemenue 3a7a4, CBA3aHHBIX C BBIYUCIICHUEM
WJIU OLIEHKOW YacTOTHI (IIeprUoja)
KoJicOaHMi.

H3mepenue yckopenus c60600H020 NadeHus

2.2

Mexannueckune
BOJIHBI. 3BYK

MexaHn4ecKre BOJTHBI.
CBoiicTBa MEXaHUYECKUX
BOJH. [IpononsHbIE

U TIOTIEPEYHBIC BOJIHBI.
JliHA BOJIHBI K CKOPOCTH €€
pacrnpocTpaHeHHUS.
MexaHn4ecKre BOJTHBI

B TBEPJIOM TeEJIE,
CEMCMHUYECKHE BOJIHBI.
3ByK. [ pOMKOCTB 3ByKa

1 BbIcOTa TOHA. OTpakeHue
3Byka. MH(pa3Byk

U yIbTPa3BYK

OOHapyXeHHUE U aHATN3 BOJTHOBBIX SIBJICHHM
B OKPY’KafOIIEM MHpE.

HabGnrogenue pacnpocTpaHeHHs TPOI0TbHBIX
Y TIONIEPEYHBIX BOJIH (HA MOJEIIH)

1 O0HApY)KEHUE aHAJIOTUYHBIX BUIOB BOJIH

B MIPUPO/IE (3BYK, BOJTHBI HA BOJIE).
Boruncnenue 1JIMHbI BOJTHBI M CKOPOCTH
pacnpocTpaHEHUs 3BYKOBBIX BOJIH.
DKCnepuMEeHTAIBHOE ONIPeIeNICHNE TPAHHUII
YaCTOTHI CJIBIIIIMMBIX 3BYKOBBIX

KosieOaHui.

Hab6nroaeHue 3aBUCHMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHCJIC, C UCITOIH30BaHUEM
MY3BIKaJIbHBIX HHCTPYMEHTOB).
HaGmronenne u 00bsICHEHUE ABJICHUS
aKyCTHYCCKOTO pe30HaHCA.
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AHanmM3 OpUTHHAIBHOTO TEKCTA, IIOCBSIICHHOTO
MCIIOJB30BaHUIO 3ByKa (WJIH YIbTPa3BYyKa)

B TEXHHKE (IXOJIOKAINS, YIbTPa3BYK

B MEJIUIIMHE U JIP.); BBITIOJTHCHHUE 3aJaHHIA

10 TEKCTY (CMBICJIOBOE YTCHHE)

Hroro no pazgeny

15

3JICKTpOMaFHI/ITHOC 110JI€ M1 DJICKTPOMAIrHUTHBIC BOJIHbBI

3.1 | DnekTpoMarHUTHOE 6 DIIEKTPOMAarHUTHOE TOJIE. [TocTpoenue paccy:x1eHnuid, 000CHOBBIBAIOIINX
noJie DNEeKTPOMAarHUTHHIE BOJIHBL. | B3AUMOCBA3b JIEKTPUUECKOTO U MATHUTHOTO
Y DJIEKTPOMATrHUTHBIE CaoiicTBa TIOJIE.
BOJIHBI AJIIEKTPOMATrHUTHBIX BOJIH. OKCnepUMEHTAIBHOE U3yYEHUE CBOWCTB
[[Ixana 3IeKTPOMarHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. Mcrionbp3oBaHue C IOMOIIIbI0 MOOUJILHOTO TelieoHa).
AIIEKTPOMArHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
JUISl COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHnu3ma.
DNeKTpOMarHuTHas IpUpoaa | AHAIN3 TEKCTOB, OIUCHIBAIOLIUX ITPOSIBICHUS
cBera. CKOpOCTh CBETa. AJIIEKTPOMATrHUTHOTO U3JTyYEHHUs B IPUPOJIE:
BonHoBBIE CBOIICTBA cBETA ’KMBBIE OPTaHU3MBbI, U3JTy4Y€HUsI HEOECHBIX Te
(cMBICTIOBOE UTEHUE).
Pacnio3HaBaHue U aHAJIN3 PA3IMYHBIX
MPUMEHEHUH 3JI€KTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3y4yeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aay ¢ ucnoiab30BaHuEM GOPMYIT
JUTS1 CKOPOCTH 3J€KTPOMATrHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YaCTOTHI CBETA
Hroro mo pazaery 6
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CBeToBbBI€ SIBJICHUS

4.1

3aKOHBI
pacnpocTpaHeHUs
CBETa

JlydeBas mozenb cBera.
HcTtouHuku cBera.
[TpsiMmonuHeitHOE
pacrnpocTpaHEHUE CBETA.
3atmenusa ConHua u JIyHBI.
Otpaxenue ceta. [limockoe
3epKajo. 3aKOH OTPaKEHUs
CBETa.

[Ipenomiienune cBerta. 3aKOH
npenomiieHus ceta. [lomHoe
BHYTPEHHEE OTPAKECHUE
ceeta. Mcnonb3oBanue
MOJTHOTO BHYTPEHHETO
OTPAXKECHUS B ONITUYECKUX
CBETOBOJIAX

HaOnronenue onbIToB, AEMOHCTPUPYIOITUX
SIBJICHUE TIPSIMOJIMHEHHOTO
pacnpoCTpaHEHHUs CBETa

(BO3HMKHOBEHHE TCHH U MOJYTCHH),

Y UX UHTEPIPETALIMS C UCTI0JIb30BAaHUEM
TIOHSITUS CBETOBOTO Jyya.

OOBsICHEHHE U MOJICIMPOBAHKUE COJTHEUHOTO
Y JTyHHOT'O 3aTMEHHUI.

HccnenoBanue 3aBUCUMOCTH

yIJia OTPAXKEHUSI CBETOBOIO JIy4a OT yTJia
MTaJCHUS.

N3yuyeHune cBOMCTB N300paKEHUA B INIOCKOM
3epKaje.

HaGmronenne u 00bsCHEHUE OMBITOB

110 MTOJTYYCHHIO N300paKeHU B BOTHYTOM

Y BBIMYKJIOM 3€pKaiax.

HaGmonenne n o0bSICHEHNE ONBITOB

10 TIPEJIOMJICHUIO CBETA Ha TPAHUIIC
Pa3IMYHBIX CpPE/Jl, B TOM YKCJIE OINBITOB

C TIOJIHBIM BHYTPEHHUM OTPAKEHUEM.
HccnenoBanre 3aBUCUMOCTH yTJia
MPEJIOMIICHHS OT yTJia MaJieHusi CBETOBOIO JTyya
Ha FPaHUIIE «BO3IYX—CTEKIIOM.
Pacrnio3zHaBanue BJICHUN OTPAKEHUS

Y MPEJIOMJICHHUSI CBETa B TIOBCEIHEBHOM
JKA3HU.
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AHanu3 1 00bSICHEHUE SABJICHUS ONITHYECKOTO
MUpaxa.

Penienue 3aa4 ¢ NCIIOJIb30BaHNEM 3aKOHOB
OTpa’KEHUS U MIPEJIOMJICHUS CBETA

4.2 | JIuH3bI U ONITUYECKHUE 6 JIunza. Xon nydeit B muH3e. | [loaydeHne nzo0paxxeHui ¢ MOMOIIbIO
puOopbI Onrtuueckas cucrema coOuparolel u paccenBarouiei JUH3.
dotoanmnapara, Mukpockona | Onpejenenre GOKYyCHOTO pacCTOSTHUS
u Teneckomna. ['na3 kak U ONITHYECKOU CUJTBI COOMPAIOIIICH
ONTHUYECKAS] CUCTEMA. JIMH3BL.
bmsopykocTh AHanu3 yCTpOWCTBA U IPUHLINIIA ACHCTBUS
U JJaTbHO30PKOCTh HEKOTOPBIX ONTUYECKUX MPUOOPOB:
dboToanmnapara, MUKpPOCKOTA, TEJIECKOIA.
N3yuyeHnne Mmojienn rina3a Kak ONTUYECKON
CUCTEMBI.
AHanu3 sBJICHUN OIM30PYKOCTH
Y TAJIbHO30PKOCTH, TPUHLINAIA AEHCTBUS
OYKOB
4.3 | Paznoxenue 6emoro 3 Paznoxxenue 6emoro ceeta HaoOmronenue pasnoxeHus 0e1oro cBeta
CBETA B CIIEKTP B ciekTp. OnbiTel HBIOTOHA. | B CHIEKTD.
CloxeHue CreKTpaibHBIX Habmronenue u 00bsICHEHHE OITBITOB
uBeToB. /ucnepcus ceera IO TTOJTYYEHUI0 OEJIOTO CBETA MPH CII0KECHHUH
CBETa Pa3HBIX I[BETOB.
[IpoBeneHue v 00bSICHEHNE OTIBITOB
10 BOCTIIPUSITHIO 1[BETA MPEIMETOB MIPHU UX
HaOJII0JICHUH Yepe3 IIBETOBbIC (PUIIHTPHI
(LIBETHBIE OYKH)
Hroro no pazaeny 15
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KBaHnToBbBIE IBJICHUS

5.1 | Ucyckanue u OmnwiTel Pezepdopaa O6cyxnenue 1ienmu onsIToB Pesepdopaa
MOTJIOLIEHUE CBETA Y TJIaHETapHAask MOJIEIb I10 UCCIIETOBAHHUIO aTOMOB, BBIJIBUKECHHE
aTOMOM atoma. Mogens atomMa bopa. | rHIoTe3 0 BO3MOKHBIX pE3yJIbTaTaX ONbITOB

HcnyckaHue U MOIJIOIEHHE | B 3aBUCUMOCTH OT IIPEAIIOIATaeMOr0 CTPOEHUS

cBeTra aToMOM. KBaHTBL. aTOMOB, (popMyJIMpOBaHUE BHIBO/IOB

JIuHeluaTbie CHEKTPbI Y3 pE3yJIbTaTOB OIBITOB.
OO0cy>KaeHue NpOTUBOPEUNiA IIIaHETaPHON
MOJIEJIA ATOMa U OCHOBAHUM ISl TUIIOTE3bI
Bopa o cranmonapHbIx opOUTax JIEKTPOHOB.
HaOntonenue CrulomHbIX ¥ JIMHEHYaThIX
CIIEKTPOB U3JTyUYEHUSI PA3JINYHBIX BEIIECTB.
OOBsiCHEHHE JTMHEWYATHIX CIIEKTPOB U3TYUYEHUS

5.2 | CtpoeHne aTOMHOTO PanunoaktuBHOCTh. Anba-, | OOCykaeHUE BOZMOXKHBIX TUIIOTE3 O MOJEIISX

saapa

OeTa- U TaMMa-u3TyYeHUsI.
CtpoeHue aTOMHOTO s1pa.
Hyxknonnas moznenb
aTOMHOTO sipa. 30TOmBI.
PagnoakTuBHBIE
npespauieHus. [lepuon
MOJTypaciajia aTOMHBIX siIep

CTPOEHHS sizIpa.
Omnpenenenue coctasa sep 10 3aaHHBIM
MacCOBBIM U 3apsIIOBBIM YUCIIaM

U T10 MTOJIOXKEHHUIO B IEPUOINYECKON CUCTEME
3JIEMEHTOB.

AHann3 U3MEHEHUs COCTaBa spa U ero
MOJIO’KEHUS B IEPUOIUYECKOM cUCTEME

IPH 0-PaTUOAKTHBHOCTH.

HccnenoBanue TPEKOB 0.-4aCTHIL IO TOTOBBIM
doTorpadusim.

OOHapy:keHue 1 u3MepeHHe paauaioHHOTO
¢oHa ¢ MOMOUIBIO JO3UMETPA, OLICHKA €T0
WHTCHCHUBHOCTH.
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Amnann3 OM0I0THYECKUX U3MCHEHH,
MPOUCXOISIINX O ACHCTBUEM
PaAMOAKTUBHBIX U3JTyYCHUH.
Hcronp30BaHne paJiMOaKTUBHBIX H3TyYCHHN
B MEJIUIIMHE

5.3 | SnepHble peakuun 7 AnepHble peakunn. 3akoHbl | Pemenue 3a1a4 ¢ HCNIOJIB30BaHUEM 3aKOHOB
COXPaHEHMs 3apsA10BOr0 COXPAHEHMS MAaCCOBBIX U 3apsAI0BbIX YUCEI
1 MacCOBOI'0O YHCEIL. Ha OIIPECIICHUE PE3YJIbTATOB SAECPHBIX
DHeprus CBsI3U aTOMHBIX peaKkuui; aHAJIA3 BO3MOKHOCTH
anep. CBsA3p Macchl WJIM HEBO3MOXKHOCTH SIIEPHOUN PEAKLIHH.
v sHepruu. Peaknun cuaTe3a | OLeHKa SHEPTUH CBSI3H AIEP C UCIIOJIB30BaHUEM
u neneHus saep. Uctounuku | popMynnsl DUHIITEHHA.
sHeprun COJHIA U 3BE3I. OO0cy>x/1IeHUE MEePCIEKTUB UCITOIH30BAHUS
SnepHas sHEpreTuka. YIIPABIIEMOT0 TEPMOSIAEPHOTO CUHTE3A.
JlelicTBus paInOaKTUBHBIX OO0cyxaeHue MPeuMyIeCTB U SKOJIOTHYECKUX
V3JIy4YCHUH HA )KUBbIC po0JIeM, CBSI3aHHBIX C SIICPHON YHEPTeTUKON
OpraHU3MBbl

Wroro no pazgeny 17

IoBTOPHUTEJIHbHO-0000 AN MOTYJIb
[loBTOpEHME 9 Cucremaruzanus BrlinonHenne yueOHbIX 3aAaHU, TpeOyOIX

1 0000I11IeHNE
coJiep KaHus Kypca
busuku 3a 7-9 Kacchl

1 000011IeHHE TTPEMETHOTO
COJICp KaHMS M OITbITa
JESATCIIbHOCTH,
PUOOPETEHHOTO

IIPY U3yYEHUHU BCETO Kypca
(bU3UKH OCHOBHOTO 00IIIETO
oOpa3oBaHMs.

JIEMOHCTPAILMN KOMIIETEHTHOCTEM,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
rPaMOTHOCT:

— MPUMEHEHUS MOJTYYEHHBIX 3HAHUM

JUJIS HAYYHOT'O OOBSICHEHUS (PU3UUECKUX
SABJICHUM B OKPY’KAIOLLEW IPUPOJIE,

B IIOBCEIHEBHOM »KM3HU U BBISIBJICHUS
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[ToaroroBka K OCHOBHOMY
roCyJIJapCTBEHHOMY
’K3aMeHy o (hu3HKe

JUTs1 00y4arommxcs,
BBIOPABIIMX ATOT yUCOHBIM
npeaMer

(bu3MYECKUX OCHOB psifia COBPEMEHHBIX
TEXHOJIOT U,

— IPUMEHEHUST OCBOCHHBIX
DKCIIEPUMEHTAJIbHBIX YMEHUN

JUISL UICCIIEIOBAHUS (PU3NYECKUX SIBICHUH,

B TOM YHCJIE JJIs IPOBEPKHU TUIIOTE3

Y BBISIBJICHUS 3AKOHOMEPHOCTEN.

Pemenue pacueTHbIX 3a1a4, B TOM YHCIIE
IpeoJiaratoiuX UCIOIb30BaHue (PU3NUECKUX
MOJIEJIE U OCHOBAHHBIX Ha COJEPKAHUH
Pa3IUYHBIX Pa3/IesioB Kypca (PU3HKHU.
BrlnonHenue 1 3amuTa rpyninoBbIX

WJIM UHAUBUIY AJTBHBIX TIPOEKTOB, CBA3aHHBIX
C CoJIep KaHHeM Kypca (pu3uku

HToro mo pazneny 9
OBILIEE KOJIMYECTBO 102
YACOBIIO ITPOI'PAMME
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NEPEYEHDb (KOJIUPUKATOP) PACHPEJIEJEHHBIX IO KJIACCAM
IMPOBEPSIEMbIX TPEBOBAHUM K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON TPOI'PAMMBI OCHOBHOT'O
OBIIET'O OBPA3OBAHMS Y1 DJIEMEHTOB COJIEPKAHUS 110 ®PU3SUKE

B denepanbHBIX W pEerHoOHANBHBIX MPOIEIypax OIEHKH KadyecTBa OOpa30OBaHHUS
UCTIOJB3YyeTCs mepeueHb (Koau(ukaTop) pacipepeleHHbIX 10 KJIaccaM IPOBEPSEMBIX
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOH 00pa30BaTeNbHON MPOrpamMMBbl
OCHOBHOTO 00111eT0 00pa30BaHMs U 3JIEMEHTOB COJIEpKaHus 1o (hU3HKeE.

7 KJIACC
IIpoBepsieMble NpeAMeTHBIE Pe3yabTAThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMmMbl
Kon [IpoBepsieMbie TPEIMETHBIE PE3YJILTATHI OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO 0o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIET0 0Opa3oBaHus
pe3yybTara
1.1 HCIIOJIb30BAaTh N3YYEHHBIC MOHSATHS
1.2 pa3nuyaTh SABJEHUS 10 OINWCAHUIO HX XapaKTEPHBIX CBOMCTB
U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (HU3NYECKOE
SIBJICHUE
1.3 pacro3HaBaTh MPOSBICHUE HW3YUYCHHBIX (DU3UYECKUX  SIBJICHUU

B OKPY’KalolleM MUpE, B TOM 4Hciie (PU3HUECKUE SBJICHUS B PUPOJIE,
IIPU 3TOM NEPEBOIUTH MPAKTHUUECKYIO 3a/1auy B Y4€OHYIO, BBIJICIATh
CYIIIECTBEHHbBIE CBOMCTBA (IpU3HAKH) (PU3UUYECKUX SIBICHUMN

1.4 ONMKCHIBATh M3YyUYCHHbIE CBOMCTBA TeN U (U3UYECKUE SBIICHHUS,
UCTIOJIb3Ysl (PU3UYECKHE BEIIUMYUHBI, TPH OINHUCAHUU TPABUIBHO
TPakTOBaTh (PU3MUECKHA CMBICI HUCHOJB3YEMBIX BEJIWYUH, HUX
0003HaYEHUs U €IMHULIBI (PU3UYECKUX BEIMYMH, HAXOJIUTh (OPMYIIbI,
CBSI3BIBAIOIIME JIAHHYI0 (PU3UYECKYI0 BEIUYMHY C JIPYTHMH
BEJIMUYMHAMH, CTPOUTh TpaduKH  HM3YyUYEHHBIX  3aBHCHUMOCTEH
(bU3UYECKUX BEJIMYHH

1.5 XapaKTepu30BaTh CBOWCTBA Tell, (PU3NUYECKUE SIBICHUS U TPOILIECCHI,
UCIIONIb3YSl H3YYCHHBIE 3aKOHBI, MPH 3TOM JIaBaTh CJIOBECHYIO
(GopMyJIMpPOBKY 3aKOHAa U 3alMChIBaTh €ro MaTeMaTH4ecKoe
BBIpKEHUE

1.6 OOBSICHATH (PU3UUYCCKHE SBJICHUS, MPOIECCHl M CBOKWCTBA TEJ, B TOM
qyycie W B KOHTEKCTE CHUTyaludl MPaKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa: BBISBIATH MPUUNHHO-CIICICTBEHHBIC CBSI3U, CTPOUTD
oO0BsicCHEeHHE U3 1 — 2 JOrnYecKux 1maroB ¢ onopoit Ha 1-2 n3y4eHHbIX
CBOMCTBa  (U3MYECKUX  SBJICHUM,  (PU3MYECKUX  3aKOHA
WJIM 3aKOHOMEPHOCTHU

1.7 pelmath pacyeTHbIe 3a7auu B 1 — 2 nelCTBUS, MCIOJIB3YS 3aKOHBI
U GOpMyIbI, CBS3bIBAIONIME (PU3MYECKHE BEIWYHHBI: HAa OCHOBE
aHallM3a yCJIOBHUSA 3a/1a4¥ 3alMChIBaTh KPATKOE YCIOBUE, MOJICTABIISITh
dbu3ndecKue BeIUINHBI B (HOPMYJIIBI M TPOBOJIUTH PACUYEThl, HAXOIUTh
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CIIpaBOYHLIC JAHHBIC, H€O6XO,Z[I/IMBI€ AJI1 p€IICHUA 3a1a4, OICHUBATD
PCATUCTHIHOCTD HOJIyLICHHOﬁ (1)I/IBI/I‘-ICCKOI‘/’I BCJINYNHEBI

1.8

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPU TOMOIIU
bu3MYecCKuX METO/JOB, B OINUCAHUU MCCIEIOBAaHUSA BBIICIATH
IpOBEpPIEMOE IPEANOJI0KEHNE (rumnotesy), paznuyaTh
U UHTEPHPETUPOBATh MOJYUYCHHBIA PE3YNbTAT, HAXOAUTh OIIMOKHU
B XOJI€ OIbITA, JeJaTh BBIBOJIBI MO €T0 pe3ysibTaTaM

1.9

IPOBOJAUTH ONBITHI MO HAOMIONCHUI0O (PU3UYECKUX  SBIICHUHN
Wi (QU3NUECKUX CBOWCTB Tel: (HOpPMyIHpOBaTH MPOBEPSEMBIC
NOPEINONIOKEeHUsI, COOMpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO
000pyI0BaHus, 3alIMChIBATh XO/1 ONbITA U (POPMYIUPOBATH BHIBOJIBI

1.10

BBINOJIHATh MPSIMBIE HM3MEPEHUSI C HCIOJIB30BAHUEM aHAJIOTOBBIX
U UG POBBIX MPUOOPOB, 3AMKUCHIBATH TTOKA3aHUS MPUOOPOB C YUETOM
3a/1aHHON a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN

111

OPOBOAUTH  HUCCIEIOBAaHUE 3aBUCUMOCTH  OJHOW  (PU3HUYECKOM
BEJIMYMHBI OT JPYyrOM C UCIOJIb30BAHUEM IIPSMBIX HW3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHUM Y4YE€OHOTO HUCCIENOBaHMS, COOMpaTh
YCTAHOBKY W BBIIIOJIHATH U3MEPEHNUs, CIIEYs NPEIITI0KEHHOMY IUIaHy,
(UKCUpPOBATh PE3yIbTAThl MOJIYYEHHOW 3aBUCUMOCTH (PU3HUECKUX
BEJIMYMH B BUJE NPEJI0KEHHBIX Ta0IUI] ¥ TpaMKOB, I€JIaTh BHIBOIbI
10 pe3yJIbTaTaM MCCIEIOBAHMS

1.12

MPOBOJIUTh KOCBEHHBIC H3MEPECHMS] (PU3NUYECKUX BEIUYUH, CIEIys
MPEIIOKEHHOW UHCTPYKIIMU: TIPY BBIIOJTHEHUH U3MEPEHUN COOMPATh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIYHCIISITH 3HAYEHUE HCKOMOM
BEJINYHHBI

1.13

coOnofaTh  MpaBWia TEXHUKM  0Oe30macHOCTH  mpu  paboTte
C J1abOpaTOpHBIM 000PYI0BAHUEM

1.14

yKa3blBaTh IPUHIIMIIBI AEUCTBHSI MPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
XapaKTEepU30BaTh MPUHUUIBI JIEUCTBUS U3YYEHHBIX MpPUOOPOB
U TEXHUYECKUX YCTPOMCTB C MOMOIIBID MX ONHMCAHUSA, HUCIOJIb3YS
3HAHUS 0 CBOMCTBaX (PM3MUECKUX SBICHUI HEOOXOAUMbIE
(bu3nYecKue 3aKOHbI M 3aKOHOMEPHOCTH

1.15

OPUBOAUTh TPUMEPHl (HAXOMWUTh WHPOPMAIMIO O MpUMEpax)
MPAKTUYECKOTO UCTIOJIb30BAHUS (DU3NIECKUX 3HAHUHN B TIOBCETHEBHOM
YKU3HH JJ1 o0ecrieueHus1 0€30MacCHOCTH MPU 0OpaIlieHUuH ¢ TpUOopaMu
U TEXHUYECKUMU  YCTPOWCTBAMH,  COXPAHECHHS  370POBbS
U COOJIOJIEHUST HOPM DKOJOTUYECKOTO TOBEJACHUS B OKpPYIKaroImen

cpene

1.16

OCYUIECTBJIATH OTOOp HMCTOYHMKOB WH(popmanuu B cetu MuTepHer
B COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAaHUW M IyTEM CpPAaBHEHUS PA3JIMUYHBIX HCTOYHHMKOB
BBIIEIAT, MH(GOpPMAIMIO, KOTOpas SABJSETCS IPOTUBOPEUUBOM
WJIM MOKET OBITh HEIOCTOBEPHOU

1.17

UCIONB30BaTh MPU  BBIMOJIHEHUHM Y4YEOHBIX 3aJaHUi  HAy4YHO-
HOMYJSIPHYIO JIUTEPaTypy (DU3HUECKOTO COAEpXkaHHs, CIPaBOYHBIC
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Marepuanbl, pecypcbl cetu HMHTepHEeT, BlageTh MNpUEMaMU
KOHCIIEKTUPOBAaHUSI TEKCTa, MpeoOpa3oBaHusi MHGOPMAIIMKU U3 OJTHON
3HAKOBOM CUCTEMBI B IPYTYIO

1.18 co3/7[aBaTh COOCTBEHHbIE KpPAaTKHE MMCbMEHHBIE U YCTHBIE COOOIIECHNUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaIuu (HU3UIECKOT0 COACPIKaHMS,
B TOM 4YHCJIe TyOJUYHO JAeNaTh KpaTKUE COOOIICHUS O pe3yJbTaTax
MPOCKTOB WM YYEOHBIX WCCICNOBAHMUNA, TPH OTOM TPaMOTHO
UCIIONIb30BaTh M3yUEHHBIM MOHATUWHBIN ammapatr Kypca (U3HKH,
COMPOBOXK/IATh BBHICTYIVICHUE MMPE3CHTAINEH
1.19 IIPY BBITIOJTHEHNUN YICOHBIX TTPOCKTOB M UCCIICAOBAHUMA PACTIPEICIISITh
00s13aHHOCTH B TPYIIIIE B COOTBETCTBUU C TTOCTABICHHBIMU 3aJ]a4aMH,
CJICIUTh 3a BBIMIOJHEHHWEM IUTaHA JEHCTBUM, aJIeKBAaTHO OIEHUBATH
COOCTBEHHBIM BKJAJ B JEATEILHOCTh TPYIIbI, BBICTPAUBAThH
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHHE OKPYKAIOIINX
IIpoBepsiemble 3jIeMeHTBI COIEP:KAHUS
Kon Kon [IpoBepsiemMbie 3JIEMEHTHI COIEP KAHUS
pa3nena | 5SJaeMeHTa
1 ®U3MKA U EE POJIb B ITO3HAHNWHW OKPYXXAIOIIEI'O MHPA
11 ®uzuka — Hayka O Impupojae. JSBIEHUS MNPUPOMBL.
dusnueckne  SABICHUSA:  MEXAaHMUYECKHE,  TCIUIOBHIE,
AJIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBBIC
1.2 ®duznueckne BenuuuHbl. 3Mepenne Gpu3nueckux BEIUYUH.
®uznueckne  npubopel.  [lorpemHocTs  H3MEpeHUi.
MexayHapoiHasi CUCTeMa €JIMHUIL
1.3 EcTecTBeHHO-HAyUHBIM METOJ] TO3HAHUS: HaOIIOICHUE,
MOCTAaHOBKAa HAY4YHOT'O BOIMPOCA, BBIIBIXKCHHE THUIIOTE3,
DKCIIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBSICHCHUE
Ha0JII01aEMOT0 SIBJICHUSI
1.4 Onucanune PU3NYECKUX SIBJCHUM ¢ TOMOIIBbIO MOJIeIIeH
1.5 [IpakTrueckue paboThI:
N3mepenue paccTostHum.
N3mepenne o0beMa )KUIKOCTH U TBEPIOTO TeTa.
Omnpenenenue pa3MepoB MaJIbIX TEIl.
W3mepenue Ttemriepatypbl TPU TOMOIIM  KUIKOCTHOTO
TEPMOMETpA U JaTYUKA TEMIEPATYPhI
2 ITEPBOHAYAJIbHBIE CBEJAEHN S O CTPOEHUUM BEILIECTBA
2.1 CtpoeHue BelIeCTBAa: aTOMbl U MOJIEKYJIbI, X Pa3MEpHI.
OnbIThl, 1OKa3bIBAIOIIKE JUCKPETHOE CTPOCHHUE BEIIECTBA
2.2 JIBr>kenue ydactull BenlecTBa. CBA3b CKOPOCTH JIBHXKEHUS
qacTull ¢ TemrnepaTypoil. BpoyHoBckoe nBuxkenue, iuddysus
2.3 B3aumoneicTBue ~ 4acTWll  BELIECTBA: IPUTSKEHUE
U OTTAJIKMBAHUE
2.4 ArperaTHble COCTOSIHUSI  BEIIECTBA: CTPOCHHE Tas3o0B,
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KUAKOCTEM W TBEpAbIX  (KPUCTAUIMYECKUX)  Tell
B3auMocBs3p MexkIy CBOMCTBaMH BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX M HMX aTOMHO-MOJIEKYJISIPHBIM
CTpPOCHHEM

2.5

OcobenHocTH AI'pCTaTHHBIX COCTOSIHUU BOJbI

2.6

[IpakTrueckue pabOThI:

Onenka auamerpa aToma METOJIOM pSAA0OB
(c ucrionp3oBanueM (ororpadmii).

OnbIThl O HAOJIOICHUIO TETLIOBOTO PACIIMPEHUSI Ta30B.
OnpITel O OOHAPYKEHUIO JEHCTBHUS CHUJI MOJIEKYJISIPHOTO
IPUTSHKCHUS

JIBVDKEHWE U B3AMOJIEUCTBUE TEJI

3.1 Mexannyeckoe qBrHxkeHHE. PABHOMEpHOE 1 HEpaBHOMEPHOE
JIBI)KEHUE

3.2 Ckopoctb. CpenHsii CKOpPOCTh IIPM  HEPAaBHOMEPHOM
JBUKEHUH. PacyeT myTu U BpeMeHH JBUKECHHUSI

3.3 SBnenue mHepuuu. 3akoH MHepuuu. B3ammopeiicTBue Ten
KaK MPUYMHA U3MEHEHUs CKOPOCTH NBIXKEHHUS Ten. Macca
KaK Mepa MHEPTHOCTH TeJia

3.4 [ImoTHOCTE BemiecTBa. CBA3h IUNIOTHOCTU C KOJMYECTBOM
MOJIEKYJI B €IMHHUIIe 00bEMa BEILIECTBA

3.5 Cuiia KaK XapakTEepUCTUKA B3aUMOJICUCTBUS TEN

3.6 Cuna ynpyroctu u 3akoH ['yka. U3MepeHue cuibl
C MIOMOILBIO TUHAMOMETpPA

3.7 SBnenue TATOTEHMS W cwia TsokecTd. Cuima  TSHKECTH
Ha apyrux miaHerax. Bec tema. HeBecomocTh

3.8 Cuna tpenus. Tpenue CKoIpKEeHUS U TpeHHEe okos. Tpenue
B IIPUPOJIC U TEXHUKE

3.9 CnoxxeHue CWJ, HalpaBJIEHHBIX IO OJHOM MPSIMOM.
PaBHOIEHICTBYIOIIASL CHIT

3.10 [IpakTrueckue paboThI
Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JIBMKEHUS (ILIapHuKa
B JKUJKOCTH, MOJEIH 3JIEKTPUUYECKOTO0 aBTOMOOWJIS M Tak
nasuee).
OrnpenenieHue CpeHEM CKOPOCTH CKOJIBXEHHUs Opycka
WJIY [IAPUKA 10 HAKIIOHHOW IUIOCKOCTH.
Omnpenenenue MIOTHOCTUA TBEPOTO TeA.
OnbBITEI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh PACTSDKCHUS
(nedopmanun) npyUHBI OT TPUIIOKEHHOW CHUJIBL.
OnpIThl, JIEMOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI TPEHHS
CKOJIBKEHHSI OT Beca Teja U XapakTepa CONpPUKAaCAtOLIUXCS
MTOBEPXHOCTEN

3.11 @u3n4ecKue SBICHHUS B MNPUPOAE: IPUMEPHI JBUKCHUS

C Pa3IMYHBIMU CKOPOCTAMH B KMBOM M HEKHWBOW IPUPOJE,
JICHCTBUE CUJIbl TPEHHUSI B IPUPOJIE U TEXHUKE
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3.12 ‘ TexHuyeckue ycTpoicTBa: JMHAMOMETP, MOIITUITHUKH
JIABJIEHUE TBEP/IbIX TEJI, J)KUJIKOCTEN 1 TA30B

4.1 HaBnenne  TBepmoro  Tena.  CrocoObl  yMEHBIICHHS
U YBEJIMYCHHUS JABICHUS

4.2 JlaBnenue raza. 3aBUCUMOCTh JIaBJICHUS Ta3a OT oO0bema,
TEMIEPATYPhI

4.3 [lepenaya maBrmeHUsT TBEPABIMH TElIAMHU, IKUIAKOCTSIMH
u razamu. 3akoH [lackans. [ITneBMaTH4YeCKHe MaIIMHBI

4.4 3aBUCUMOCTh  JIaBJICHUS  JKUJAKOCTA  OT  TUIyOHUHBI.

['uapocratnueckuii mapagokc. CooOmaronmecss COCybl.
['uipaBaudYecKrue MeXaHU3Mbl

4.5 Atmocdepa 3emnu u armocepHoe napneHue. [Ipuyamnb
CYILIECTBOBAHMSI BO3AyIIHOW 000J0uku 3emu. OmbIT
Toppuuennu. 3aBUCUMOCTh  aTMOC(EPHOrO  JIaBJICHUSA
OT BBICOTHI HaJ] YDOBHEM MODSI

4.6 N3mepenune aTMochepHOro JTABJICHHUS. [Tpubopsl
JUIsl ©3MEpEHUsi aTMOC(HEPHOTO TABJICHHUS

4.7 JlelicTBuE XHIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TEJIO.
BritankuBaromias (apxumeoBa) cuia. 3akoH Apxumena

4.8 [1naBanue ten. Bo3nyxormiaBanue

4.9 [IpakTrueckue paboThI:

HccnenoBanne 3aBUCHMOCTH Beca Tejla B BOJIE OT oObeMa
MOTPYKEHHOU B KUJIKOCTh YaCTH TEJIa.

OnpeneneHue  BBITAIKUBAIONICH  CHIIBL, JEUCTBYIOIIEH
Ha TEJIO, MOTPYKEHHOE B )KUIKOCTh.

IIpoBepka  HE3aBUCHUMOCTH  BBITAJKUBAIOLICH  CHUIIBI,
JICVUCTBYIOIIEH HA TEJIO B XKUJIKOCTH, OT MACCHI TeJa.
OnbITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITATKUBAIOIIEH
CUJIbI, JICMCTBYIOIIEM Ha TEJIO B XKHUIKOCTH, OT OOBEMa
MOrPY>KEHHONW B JKUAKOCTh YAaCTH Te€Jla U OT IUIOTHOCTH
JKUJIKOCTH.

KoncTpynpoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOIKU
Y ONPEAECTICHUE €€ TPY30I0IbEMHOCTH

410 duznueckue SBICHUS B MPUPOJIC: BIUSHUE aTMOC(EpHOTO
JIABJICHUS HA )KMBOUW OpPTaHM3M, TJIABaHUE PHIO
411 TexHuyeckue  yCTpPOMCTBA:  COOOIIAIOIIMECS  COCY/bI,

YCTPOMCTBO  BOJOMPOBOJA,  THAPABIMYECKHNA  TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TMOPIIHEBOH Hacoc,

apeoMeTp
PABOTA, MOIIIHOCTb, DHEPI'UA
5.1 | Mexannueckas paGoTa
5.2 MexaHuuyeckasi MOIIIHOCTh
5.3 [TpocTeie MexaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS TIOCKOCTb.
[IpaBuiio paBHOBECHS pblUara
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54 [IpuMeHeHue npaBujia paBHOBECHSI phlvara K 0JIOKY

9.5 «3onotoe mpaBuiio» MexaHuku. Kosdduiment noneznoro
nercTBUs MexaHu3MoB. IIpocTeie MexaHU3Mbl B OBITY
U TEXHHUKE

5.6 [ToTeHIManbpHas SHEPTUH Teja, MOJAHITOro Haj 3emiiei

5.7 Kunernueckas sHeprust

5.8 [lonHasgs MexaHW4yeckas SHEpPrus. 3aKOH H3MEHEHHS
U COXpaHEHUSI MEXaHUYECKON YHEPTHUHU

5.9 [IpakTuyeckue paboThI:

Omnpenenenue pabOThl CUJIBI TPEHUSI MPU PABHOMEPHOM
JIBUKEHHUH TeJla 110 TOPU30HTAIBHOM TOBEPXHOCTH.
HccnenoBanue ycioBril paBHOBECHS pblyara.

N3mepenne K11/ HakJIIOHHOM MJIOCKOCTH.

WN3yyeHune 3aKk0Ha COXpaHEHUsI MEXaHUYECKOU SJHEPIUU

5.10 PuU3NYECKHUE SABJICHUS B MPUPOJIC: PbIYArd B TEJIC YEIOBEKA

5.11 Texnnueckue YCTPOMCTBA: phIyar, ITOJIBHKHBIN
Y HENOJBM)KHBIA OJIOKH, HAaKJIOHHAs IJIOCKOCTh, MPOCTHIE
MEXaHU3MBbI B OBITY

8 KIIACC
IIpoBepsieMble MpeAMeTHBIE Pe3yJabTAThl 0CBOEHHsSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpamMmMbl
Konx [IpoBepsieMble peAMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOU
IPOBEPSIEMOTO o0pa3oBaTenbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30oBaHus
pe3yJsbTara

1.1 MCMOJIb30BaTh MOHSTUS

1.2 pa3ivyarh SBJICHUS 1O ONHCAHUIO HUX XapaKTePHBIX CBOMCTB
U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3HYECKOE
SIBJICHHE

1.3 pacmo3HaBaTh TMPOSIBJICHUE M3YyYCHHBIX (U3WYECKUX  SBICHUUN
B OKpYKaloIeM MHUpPE, B TOM uucie (GU3NYECKUE SIBJICHUS B IPUPO/IE,
IIPU 3TOM TMEPEBOAUTH MPAKTUYECKYIO 3a/1auy B y4eOHYIO, BBIIACIATH
CYIIIECTBEHHBIC CBOMCTBA (IPU3HAKH) (PU3UICCKUX SIBICHUN

1.4 ONMKCHIBATh M3YyYECHHbIE CBOWCTBA Tel W (PU3MYECKUE SIBICHMUS,
UCTIONB3YSI (PU3MYECKUE BEIMYMHBI, IPU ONUCAHUM TMPABUIBLHO
TpakTOBaTh  (PU3WYECKUW  CMBICT  HUCIOJB3YEMBIX  BEJIUYUH,
0003HaYEHUs U €IMHULIBI (PU3UUYECKUX BEJIMYUH, HAXOIUTh (OPMYIIbI,
CBSI3bIBAIONIME JAaHHYIO (U3UYECKYIO BEJIUYUHY C JPYTUMH
BEIMYMHAMHU, CTPOUTh TIpauUKM  HU3YYEHHBIX  3aBUCUMOCTEM
(U3NISCKUX BEITMYHH

1.5 XapaKTEePU30BaTh CBOMCTBA Tel, (DU3UYECKUE SIBIICHUS W TIPOIECCHI,

UCIOJb3Ysl H3YyYEHHBbIE 3aKOHbI, MPH 3TOM JaBaTh CJIOBECHYIO
GOpMYyTMPOBKY 3aKOHAa U 3alUChIBaTh €r0 MaTeMaTHYeCKOe
BBIPXKCHHE
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1.6

OOBSACHATH (l)I/I3I/I‘ICCKI/I€ MpoHeCChl U CBOMCTBA TCJI, B TOM YHCIIC
N B KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOT'O XapaKTCpa:
BBIABJEATD IIPUYHMHHO-CIICACTBCHHBIC CBA3U, CTPOUTDH 00BsICHCHHUE
n3 1-2 J0orudeckux IIaroB C IIOMOIIBIO 1-2 HN3YUYCHHBIX CBOMCTBA
(1)I/ISI/II-ICCKI/IX HBHGHHﬁ, (1)H3PI“I€CKI/IX 3dKOHA WJINM 3aKOHOMCPHOCTH

1.7

pemarh pacyeTHble 3a7ayd B 2 — 3 JIEHCTBUS, WUCIOJIb3Ysl 3aKOHBI
u GopMyIbl, CBS3bIBaIOIINE (DU3MUECKHE BEIUYMHBI: Ha OCHOBE
aHaju3a yCJOBHS 3aJ1a4d 3alUCBhIBATh KPATKOE YCIOBHUE, BBIABIATH
HEJOCTAaTOK [JAaHHBIX JUIsl pEelIeHus 3aJlayd, BBIOMpATh 3aKOHBI
U QopMyJbl, HEOOXOAUMBIE ISl €€ PEIICHHs, MPOBOAUTH PaCUYEThI
U CpaBHUBATH [OJYYEHHOE 3HayeHUE (PUIUYECKON BEITUUHMHBI
C U3BECTHBIMU JAHHBIMU

1.8

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PELIUTh MNPU HOMOLIU
($u3NYECKUX METOIOB, UCIIOJIB3YS ONTMCAHUE UCCIIEIOBaHMSI, BBIIEIAT
IIPOBEPSAEMOE MPEAIOI0KEHUE, OLEHUBATh IPABUIIBHOCTD IIOPSAIKA
IIPOBEAECHUS UCCIIEIOBAHUSA, JEIATh BEIBOJBI

1.9

OPOBOAUTH  ONBITHI 1O  HAONIOAEHUI0  (U3MUECKUX  SBJICHHI
Wi (U3UYECKUX CBOWCTB Tell: (HOPMYJIHPOBATh IPOBEPSEMBIC
NPEANoJoKEeHUsd, CcoOupaTh YCTaHOBKY U3  IPEMJIOKEHHOIO
000pyI0BaHUsl, ONKUCHIBATH XOJ1 ONbITAa U (DOPMYJIUPOBATH BHIBOIbI

1.10

BBITIOJTHATD MPSMbIE U3MEPEHUS C HCIOJb30BAHUEM aHAJOTOBBIX
pUOOPOB U AATYMKOB (PU3UUECKUX BEJIMYNH, CPABHUBATH PE3YJIbTAThI
M3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIFOTHON MOTPEIIHOCTH

111

MPOBOJANTL  HCCIEIOBAHUE 3aBUCUMOCTH  OJHOM  (DU3WUYECKOM
BEJIMYUHBI OT JPYrOM C HCIOJb30BAHUEM IMPSIMBIX H3MEPCHUU:
IJIAaHUPOBATh HMCCIIEIOBAaHUE, COOHMpATh YCTAaHOBKY M BBITIOJHSTH
U3MEPEHUs, CIeAys MNpeaioKEHHOMY  TUIaHy, (PHKCHpOBATH
pe3yJIbTaThl TOJIYYEHHON 3aBHCUMOCTH B BHUE TAOJUIl M IrpadUKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTAaTaM MCCIIEIOBAHUS

1.12

IPOBOJUTh  KOCBEHHbIE  M3MEpeHUsi  (U3MYECKUX  BEJIUYHUH:
IJIAaHUPOBATHh U3MEPEHUSI, COOUPATH SKCIEPUMEHTAIIbHYIO YCTaHOBKY,
ciuenys TPEMIOKEHHOW WHCTPYKUMHA, W BBIYUCIATH 3HAYCHHE
BEJIMYUHBI

1.13

coOnoAaTh  MpaBWjla TEXHUKM  0Oe30macHOCTH  mpu  pabote
C J1abOpaTOPHBIM 000PYI0BAHUEM

1.14

XapaKTEepPU30BaTh TMPHUHIUIIBI JIEUCTBUS HW3YUYEHHBIX MPUOOPOB
M TEXHUYECKHX YCTPOMCTB C ONOPOM HA MX OMNMCAHMS, UCIOJb3YS
3HaHWS O CBOMCTBaX (PU3WYECKUX SBICHUH U HEOOXOIUMBIC
bu3ndecKue 3aKOHOMEPHOCTH

1.15

pacino3HaBaTb MMPOCTBIC TCXHHUYCCKHEC YCTpOﬁCTBa U NU3MCPUTCIIbHEBIC
HpI/I60pBI Mo CXEMaM M CXEMATHYHBIM PHUCYHKaM, COCTABJIATH CXCEMbI
QJIICKTPHUYCCKHX I_IGH€I>'I C IOCICAOBATCIIbHBIM W IIapalJICIbHbBIM
COCAMHCHHUEM  JJICMCHTOB, pasjin4das  YCJIOBHBIC 0003HaYCHUS
9JICMCHTOB 3JICKTPUYCCKHUX ueneﬁ

1.16

OPUBOJNTh TPUMEPH  (HAXOIWTh WMHGOPMAIMIO O TpUMepax)
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MPAKTHYECKOTO UCTIOIh30BaHUS (PU3NYECKUX 3HAHUN B TIOBCETHEBHOM
YKU3HU JIJ1s1 o0ecIeueHus 0€30MacHOCTH MpH 0OpaIleHruy ¢ MpudopamMu
U TEXHUYECKUMH  YCTPOHCTBAMH,  COXpPAHEHHS  3J0POBbs
U COOJIFOJIEHUST HOPM 3KOJIOTHYECKOTO TOBENCHHUS B OKpY’KaroIen

cpene

1.17

OCYUIIECTBJIATH MOUCK UHPOpMALIUU PUZNYECKOTO COACP>KAHUS B CETH
NHTepHeT, HA OCHOBE HUMEKOLIUXCS 3HAHUM U IIyTEM CpPaBHEHHS
JOTIOJTHUTENBHBIX HCTOYHUKOB BBIACIATh WHGOPMAIMIO, KOTOpas
SIBJIICTCS MPOTUBOPEUMBON MJIM MOYKET OBITh HEJIOCTOBEPHOM

1.18

UCIIOJIb30BaTh IPH  BBINOJHEHUM YYEOHBIX 3aJaHUl  HAy4HO-
NOMYJISIPHYIO JIUTEpaTypy (PU3UUYECKOTO COJAEPKAHMS, CIPABOYHbIE
MaTepuanbl, pecypcbl cetd VHTepHer; BiageTe OpHeMamMu
KOHCIIEKTUPOBAaHUSI TEKCTa, MpeoOpa3oBaHusl MHGOPMALIMK U3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE U KPATKHUE YCTHBIC COOOIICHMUS,
00006m1ass uHGOPMAITUIO U3 HECKOJbKHUX HCTOYHUKOB (DU3UUYECKOTO
COJIep)KaHMs, B TOM 4YHCJE IMyOJIWYHO IPEACTABISATH PE3yIbTaThl
MPOCKTHOW WJIM HCCJIEI0BATEIbCKON JEATEIbHOCTH, TIPH ATOM
rPaMOTHO HCIIOJb30BaTh W3YYEHHBIM NOHATHWHBIA aImapar Kypca
(U3HUKH, COMMPOBOXKIATh BRICTYIUICHUE MMPE3CHTAINCH

1.20

MPU BBIMOJHEHUU YYEOHBIX MPOEKTOB M MCCIEIOBAaHUN (PU3UUYECKUX
MPOLIECCOB pacHpeeNsiTh O00SI3aHHOCTU B TPyNIE B COOTBETCTBUU
C TOCTaBJICHHBIMHM 3aJjadyaMH, CJIECAUTh 3a BBINOJIHEHUEM IJIaHA
NEeUCTBUN U KOPPEKTUPOBATH €T0, aJICKBATHO OILICHUBATH COOCTBEHHBIM
BKJIaJl B JEATEIBHOCTb TPYNIIbl, BBICTPAUBATh KOMMYHHUKATHUBHOE
B3aMMOJICUCTBHE, MPOSIBIISii TOTOBHOCTH Pa3peiaTh KOH(JIUKTHI

IIpoBepsieMble 3J1eMEHTHI COAEPKAHMS

Kon
paszena

DJICMCHTA

Kon [IpoBepsieMble 2IEMEHTHI COACPKAHUS

6

TEIIJIOBBIE ABJIEHMA

6.1 OCHOBHBIE ITOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU
CTpOEHMS BellecTBa. Macca u pazMmepbl MoJieKysl. OmnbITHI,
MOATBEPKAAIOIINE OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU

6.2 Monenu TBEpIOTO, KUIKOTO M Ta3000pa3HOTO COCTOSTHHIMA
BemecTBa. Kpucrammueckue u amopdHbIe Tena

6.3 OOBbsiCHEHUE CBOWMCTB Ta30B, JKUJIKOCTEH M TBEPJIBIX TEI
Ha OCHOBE MOJIOKEHUI MOJICKYJISIPHO-KHHETHYECKON TEOpUHU

6.4 CMaunBaHWe U KaTWUISIPHBIC SIBICHUS

6.5 TernmoBoe paclIupeHne U CxKaTUe

6.6 Temmeparypa. CBsi3p  Temmeparypbl CO  CKOPOCTBIO
TEIUIOBOTO JIBIYKEHUS YaCTHI]

6.7 Brytpennsis sHeprusi. CriocoObl M3MEHEHHS] BHYTPEHHEH
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HHEPrUu: TEIIoNnepeaaya U COBEpIICHHE padOThl

6.8 Bunel Teruonepenauu: TEMJIONPOBOJHOCTb, KOHBEKIIHS,
U3ITyYeHUE

6.9 KonudecTBo TemioThl. Y iesibHas TEIIOEMKOCTh BELIECTBA

6.10 TeruooOMeH W TEIUIOBOE  paBHOBECHE. Y PaBHEHHE
TEIUIOBOTO OanmaHca

6.11 [InaBiieHre M OTBEPACBAHUE KPHUCTAJUIMYECKUX BEILECTB.
VY 1enbHas TEIIOTA MIIABJICHUS

6.12 [TapooOpaszoBanue u koHaeHcauus. Mcnapenue. Kunenwue.

YILGJII)Haﬂ TCILIIOTA Hap006p8,30BaHI/IH. 3aBUCUMOCTh
TCMIICPATYPBI KMIICHUS OT aTMOC(bepHOI‘O JaBJICHU A

6.13 BriaxxHocTh Bo3ayxa

6.14 OHeprus TOIIMBA. Y IeJibHas TEIIOTA CTOPAHUS

6.15 [Tpuniune! padbotel TernoBbix aurareneii KI1/ remmosoro
nsuratens. TermioBble ABUTATENM M 3allUTa OKPY’KaOIIEH
cpenbl

6.16 3aKOH COXpaHEHHUs W MPEBPAIICHUS YHEPTHH B TEIJIOBBIX
nporeccax

6.17 [IpakTrueckue paboThI:

OnbITHl MO OOHAPYKEHUIO JEHCTBUS CHUJI MOJICKYJISIPHOTO
MIPUTSDKCHUS.

OnBITH 10 BBIPAIIMBAHUIO KPUCTAJUIOB IMOBAPEHHOW COIHU
WJIM caxapa.

OnbITel 10 HAOJIIOACHUIO TEIUIOBOTO PacCHIMPEHUs Ta3oB,
YKUJIKOCTEN U TBEPABIX TEI.

OrnpeneneHue gaBieHUs BO3yXa B OJTOHE IIITPUILA.
OnbITel, JIE€MOHCTPUPYIOIIME  3aBUCUMOCTh  JIABJICHUSA
BO3/IyXa OT €ro 00beMa U HarpeBaHUs WA OXJIKICHHUS.
IIpoBepka rUMOTE3bl JIMHEWHONW 3aBUCUMOCTH  JIJIMHBI
CTOJIOMKAa JKUJIKOCTH B  TEPMOMETPHYECKOW  TpyOKe
OT TeMIEpaTyphl.

HaGnronenne w3MeHEHWS BHYTPEHHEH OHEprum Tela
B pe3yJIbTaTe TEIUIONEepeIadl M padOThl BHEITHUX CHIL
WccnenoBanne siBICHUS TEMIOOOMEHAa NPH CMENIMBAaHUU

XOJOAHOW U TOPAYEH BOJIBI.

OrnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOU
MIPHU TETJIO0OOMEHE C HArPEeThIM METAUTMYECKUM HIUJIUHIPOM.
Omnpenenenue  yIeJIbHOM  TEIJIOEMKOCTHM  BEIIECTBA.
HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIIAXKHOCTH BO31yXa.
OnpeneneHue yaeabHOW TEMJIOTHI IIABJICHUS JIbJ1a

6.18 dusnyeckue SIBICHUS B  MPUPOJAE: IOBEPXHOCTHOE
HATSHDKCHHUE W KAIMMJUIPHBIC SIBIICHUS B IIPUPOJIC, KPUCTAILIBI
B mpupoze, uznydenue CoyHLA, 3aMep3aHHe BOJOEMOB,
MOpCKHUE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHEeTa
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6.19

Texnuueckue  ycTpomcTBa: KaNnWUISIpbl,  NPUMEpPHI
UCIIOJIb30BAHUSI KPUCTAJUIOB, JKUIKOCTHBIM TEPMOMETD,
JATYUK TEMIIepaTyphl, TEPMOC, CUCTEMA OTOILJICHUSI JOMOB,
TUTPOMETPBI, TICUXPOMETpP, MapoBas TypOWHA, JABUTATEIb
BHYTPEHHETO CrOpaHus

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpu3anus Tel. J[Ba pojia d3IEeKTpUYECKUX 3apsi 0B

7.2 B3aumopeiictBue  3apsbkeHHbIX  Ten.  3akoH  Kyiona
(3aBUCUMOCTb CHJIbl B3aUMOJCHCTBHS 3apsDKEHHBIX —TeE
OT BEJIMYMHBI 3aPSJ0B U PACCTOSTHUS MEXY TEJIaMHU)

7.3 OnekTpudeckoe mnoJe. HanpssKeHHOCTh  3IIEKTPUYECKOTO
nonst. IlpuHUun cyneprno3uuuy  3JIEKTPUYECKUX —IONEH
(Ha KaYEeCTBEHHOM YPOBHE)

7.4 Hocutenmn  snexkTpuyeckux  3apsoB.  DJIEMEHTapHBIM
anekTpudyecku 3apsan. Crpoenwe aroma. lIpoBomHuKH
U TUDJICKTPUKHU

7.5 3aKOH COXPaHEHUS SJICKTPUYECKOr0 3apsiia

7.6 DIEKTPUYECKUI TOK. YcnoBus CyLIECTBOBAHUSA
AIEKTPUUYECKOr0 TOKa. ICTOYHUKHM OCTOSIHHOTO TOKA

7.7 JIeHCcTBUS AIEKTPUUECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE,
MAarHUTHOE). DJIEKTPUUYECKHUI TOK B KUIKOCTSIX U razax

7.8 Onektpuyeckass nenb. Cuia  Toka.  DJEKTPUUYECKOE
HaIpsKEHUE

7.9 ConpoTUBIEHUE MPOBOJHUKA. YJIEITBHOE COMPOTUBIICHUE
BEIIECTBA

7.10 3akoH Oma 15 y4acTKa Henu

711 [TocnenoBarensHOE u rapasuieibHOE COEIUHEHHE
MIPOBOJIHUKOB

7.12 PaboTa 1 MOIITHOCTB AJEKTPUIECKOTO TOKA. 3akoH [[xoys-
Jlenua

7.13 DJNeKTpuYecKne TIenMu MW TMOTPEOUTENH  DICKTPUIECKOU
sHepruu B ObITy. KOopoTKOoe 3ambikaHue

7.14 ITIocTossuable MarHuThbl. B3amMojeiicTBHE ITOCTOSHHBIX
MarHuTOB

7.15 MaruauTtHoe noje. MarHuTHo€ 1oJjie 3eMJId U €r0 3HaYCHUE
U1 KU3HU Ha 3eMiie

7.16 OneiT Opcrena. MarHuTHOE TOJI€ IEKTPUUECKOTO TOKA.
[IpuMeHeHuE ANEKTPOMArHUTOB B TEXHUKE

7.17 JlelicTBE MArHMTHOTO TOJISI Ha MPOBOJAHUK C TOKOM.
DNEeKTpOJIBUTaTelib MOCTOSIHHOTO Toka. Vcmosib3oBaHue
ANEKTPOABUTATEIICH B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

7.18 OmnbiTel Dapazess. SIBIeHHE ANEKTPOMATrHUTHON MHIYKITUH.

ITpaBuno Jlenua
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7.19 Onektporeneparop. CrnocoObl TMOMYUYECHHs DJICKTPUUYECKOU
SHEPrUM. INEKTPOCTAHIIMHA HA BO30OHOBIIIEMbIX HCTOYHHKAX
DHEPIHUH

7.20 [IpakTuyeckue paboThI:

OnbITl IO HAOJIOJCHUIO DJICKTPU3ALMK Ted WHIYKIHEH
U TIPU CONIPUKOCHOBEHUH.

Hccnenoranue JICCTBUS 3JIEKTPUYECKOTO T10JISI
Ha TIPOBOJHUKH U JUDJICKTPHUKH.

COopka W mpoBepka pabOTHl dBICKTPUYECKOW  IENH
ITOCTOSIHHOTO TOKa.

N3Mepenue u peryJupoBaHue CUIIbI TOKA.

N3MepeHnure u peryanpoBaHue HAMPSKEHUS.

HccnenoBanve 3aBUCUMOCTH CHJIBI TOKA, WAYILIETO 4Yepe3
PE3UCTOpP, OT COMPOTHUBICHHUS PE3UCTOPAa M HAIMPSHKCHUS
Ha pe3ucTope.

OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD AJIEKTPUYECKOTO
CONPOTHURJICHUS TMPOBOAHUKA OT €ro JJIMHBI, ILIOIIAJH
MONEPEYHOr0 CEYCHUS U MaTepHaa.

[TpoBepka npaBuia CIIOKECHUS HaIpsHKEHUN
IIPU MIOCJIE0BATEILHOM COCAMHEHUHN JIBYX PE3UCTOPOB.
[IpoBepka mpaBusia [Jisi CWIbl TOKa TMpPHU MapajjiebHOM
COEIMHEHUU PE3UCTOPOB.

OmnpeneneHue paboThI JIEKTPUIECKOTO TOKA, UYIIETO yepes
pE3UCTOP.

Omnpenenenue MOITHOCTH AIIEKTPUUECKOTO TOKa,
BBIIEISIEMON HAa PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIErO 4yepes
JIAMIIOYKY, OT HaNpPsSLKEHUS HA HEH.

Omnpenenenue KIIJ[ HarpeBaTens.

HccnenoBaHre MarHUTHOTO B3aMMOJEHCTBHS MOCTOSHHBIX
MarHMuTOB.

N3ydeHne MarHuTHOTO TOJISI TOCTOSTHHBIX MAarHUTOB MPU UX
00BbEIMHEHUU U Pa3JICJICHUH.

Hccnenosanue NEeUCTBUS BJIEKTPUYECKOTO TOKa
Ha MarHUTHYIO CTPEJIKY.
OMBITHI, JEMOHCTPUPYIOILINE 3aBUCUMOCTD CHJIBI

B3aMMOJICHCTBUS KaTYyIIKH C TOKOM U MAarHUTa OT CHJIbI TOKA
Y HaIIpaBJICHUS TOKA B KaTyIIKE.

N3ydyeHne pAEUCTBUS MAarHUTHOTO TOJISI HAa IPOBOJHHUK
C TOKOM.

KonctpynpoBanue u nuzydenue paboThl 3JIEKTPOIBUTATEIS.
N3mepenne KII/] anexTpoaBuraTtenbHOM yCTAHOBKH.

OneITBl MO HCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOMN
VHIYKIWH: UCCIIEIOBAHUE M3MEHEHH 3HAYEHUS
Y HaIlpaBJICHUS] MHAYKIIMOHHOTO TOKa
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7.21 duszndeckue SBJICHUS B MPUPOJIC: AICKTPUUECKUE SBIICHUS
B atMocdepe, DIEKTPUYECTBO JKUBBIX  OPraHU3MOB,
MarHuTHoOE 1noJje 3emid, apeiid MmorocoB, poidb MArHUTHOTO
1OJIsL 7151 5KM3HU Ha 3emiie, OJIIPHOE CUsTHUE

1.22 TexHuyeckue yCTpOHCTBA:  DJICKTPOCKON, aMIepMeTp,

BOJIbTMETpP, PEOCTAT, CUETYUK OIJIEKTPUUECKOM SHEPTuu,
AIIEKTPOOCBETUTEIILHBIE puOOPHI, HarpeBaTeibHbIC
AIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
NpPEJOXPAHUTENIA,  BJICKTPOMATHUT,  DJIEKTPOJIBUTATEIIb
MIOCTOSIHHOT'O TOKa, TEHEPaTOP MOCTOSIHHOTO TOKA
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9 KJIACC
NpeIMeTHbIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOW 00pa3oBaTe/ibHOI
NPOrpaMmbI

Kon
IIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
o0pazoBaTeNnbHOI MPOorpaMMbl OCHOBHOT'O OOLIETO 00pa3oBaHus

1.1

HCII0JIB30BATh N3YUYCHHBIC ITOHATHA

1.2

pa3iuyath SIBJICHUS 10 OINHCAHUIO UX XapaKTePHBIX CBOWMCTB
U Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX JaHHOE (U3HUECKOE
SIBJICHUE

1.3

pacro3HaBaTh MPOSBJICHUE HW3YUYCHHBIX (DU3WYECKUX  SIBJICHUMU
B OKpY>KaloleM MHUPE, B TOM YHUCII€ (PU3HUECKHUE SBJICHUS B IPUPOJIE,
IIPU 3TOM TEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B y4e€OHYIO, BBIIACIATH
CYILIECTBEHHbIC CBOMCTBA (IIpU3HAKK) (PU3UYECKUX SIBICHUN

1.4

ONHKCHIBAaTh M3yUEHHBbIE CBOMCTBA Tel W (PU3UYECKUE SIBJICHUS,
UCHOJNB3YSl (PU3NYECKUE BEJIMYMHBI, I[P ONUCAHUM MPABHIBHO
TpakTOBaThb  (U3MYECKUH  CMBICI  HMCHOJb3YEMBIX  BEJIHYHUH,
0003HaYeHUs U €IMHULBI (PU3UYECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEJIMYMHY C JPYTUMH
BEIMUYMHAMHU, CTPOUTh TpaUKM  HM3YYEHHBIX  3aBUCUMOCTEH
(bU3UYECKUX BEJIMYHH

1.5

XapakTepu30BaTh CBOMCTBA TeJ, (PM3UYECKUE SIBICHUS U MPOIECCHI,
HCMOJIb3ysd HW3YYEHHbIC 3aKOHBI, MPU OSTOM JaBaTh CJIOBECHYIO
GbopMyJIMpPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4YeCKOe
BBIPAYKCHUE

1.6

OOBSCHATH (PU3MUYECKHE MPOLECChl M CBOWCTBAa TEJ, B TOM YHUCIE
U B KOHTEKCTE CUTYallMi NPAaKTUKO-OPHUEHTHPOBAHHOIO Xapakrepa:
BBISIBJIATh ITPUYUHHO-CJIE/ICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE
U3 2-3 JIOTMYECKUX IIAaroB C MOMOIIBI0 2—3 M3y4YEHHBIX CBOWCTBA
bu3NUecKuX sIBICHUM, PU3NYECKHUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacueTHble 3ajaud (omuparomuecs Ha cucremy u3z 2-3
ypaBHEHUH), WCIONB3ys 3aKOHBI H  (OPMYJIBI, CBS3BIBAIOIINC
¢usnyeckne BeIMYMHBI: HAa OCHOBE aHajuW3a YCJIOBHS 3aJayu
3aMMChIBAaTh ~ KPAaTKOE  YCJIOBHE,  BBIIBIATH  HEJAOCTAIOIINE
Wi W30BITOYHBIC JIaHHBIC, BHIOMpPATh 3aKOHBI U  (OPMYJIBI,
HEOOXOMMMBIC JUIsl PEIIEeHUs, MPOBOIUTHL pPAcCUeThl M OIICHUBATh
PEATMCTHYHOCTh TIOJYYCHHOTO 3HAUYCHUSI (PU3MUECKON BETUUNHBI

1.8

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh MPU TOMOIIIH
(bU3UYECKUX METOI0B, UCTIOB3YS OMIMCAHUE UCCIIECAOBAHUS, BHIIEISATh
MPOBEPSEMOE MPEANOI0KEHUE, OLEHUBATh MPABUIBLHOCTH MOPSIKA
MPOBEJCHUSI HCCIENOBaHuUsA, Ie€JaTh BbIBOJbBI, WHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOJAEHUHN U OTBITOB

1.9

IMpOBOJAUTL  OIIBITBI  IIO Ha6J'IIOI[eHI/IIO (1)I/ISI/I‘ICCKI/IX SIBIICHUM
NI (1)I/ISI/I‘ICCKI/IX CBOMCTB T€J: CaMOCTOSITEIILHO CO6I/IpaTI> YCTAHOBKY
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13 U30BITOYHOTO HA0Opa 00OPYAOBAHMSI, ONUCHIBATH X0/ ONBITA U €0
pe3yabTaThl, GOPMYIUPOBATH BHIBO/IbI

1.10

NPOBOJAUTh TIPU HEOOXOJMMOCTH CEpPUI0 TIPSAMBIX H3MEPECHHH,
OTIpeNeNsisi CpeHee 3HAaueHUE H3MepseMOoil BenuduHbI ((hoKkycHOe
paccTosiHMe coOuparoleld JIMH3bI), 000CHOBBIBAThH BBIOOP crocoOa
n3MepeHus (M3MEPUTEILHOTO MPHUOopa)

1.11

IPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTEH (DU3MUECKHX BEIHYUH
C MCTIOJIb30BAHUEM TMPSIMBIX U3MEPEHUI: IJIAHUPOBATh UCCIIECAOBAHNUE,
CaMOCTOSITENIFHO COOMpaTh YCTAHOBKY, (DMKCHPOBATh PE3YJbTAThI
MOJlyYEHHOW 3aBUCUMOCTH (PU3MUECKMX BEJIMYMH B BHIE TaOIUI]
U TpadMKOB, JIeJaTh BHIBOJBI IO PE3yJIbTaTaM MCCICIOBAHUS

1.12

IIPOBOJAUTH KOCBCHHBIC HU3MCPCHHUA (i)I/IBI/I‘-ICCKI/IX BCIINYHH:
IUIAHUPOBATb U3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY
N BBIIIOJHATE HU3MCPCHUA, CIICAYA HpCIIJIO)KGHHOﬁ HHCTPYKIUH,
BBIYUCIEATE 3HAYCHHUC BCIIMYMHBI W aAHAJIU3UPOBATH IIOJIYUYCHHBIC
PE3YJIBTATHI C YICTOM 3aIIaHHOﬁ IMOTPCIIHOCTH I/I3Mep€HHﬁ

1.13

coOnroAaTh  MpaBWia TEXHUKM  0€30MacHOCTH  mpu  pabote
¢ J1abopaTOpHBIM 000PYIOBAHUEM

1.14

pas3indyaTb OCHOBHBLIC IIPU3HAKKU HN3YUYCHHBIX (1)H31/I‘I€CKI/IX MOI[CJ'ICﬁI
MaTcpuaJibHas1 TOYKa, a0COJIIOTHO TBEPAOC TCJIO, TOYCUHBINM MCTOYHHUK
CBCTa, JIy4, TOHKasd JIMH34, IIJIaHCTAapHasA MOJCJIb aTOMad, HYKJIOHHAs
MOACJIb aTOMHOI'0 sApa

1.15

XapaKTEepPU30BaTh TMPHUHIUIIBI JIEUCTBUS HW3YUYEHHBIX MPUOOPOB
Y TEXHUYECKHX YCTPOMCTB C OINOPOM HA UX OMNMCAHMS, UCIIOIb3YS
3HaHMS O CBOMCTBaX (PHU3WYECKUX SBICHUH UM HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTHYHBIE PUCYHKH HW3YYEHHBIX
TEXHUYECKUX YCTPOUCTB, VU3MEPUTEIBHBIX npudOpoB
Y TEXHOJIOTMYECKHUX MPOLECCOB MPU PEHICHUH YYeOHO-TTPAKTUYECKUX
3aJlay, ONTHYECKUE CXEMbI JJIsl TOCTPOCHUS M300paKEHUN B TIIIOCKOM
3epKajie U coOuparonien JMH3e

1.17

NPUBOANTh TIPUMEPHl (HAXOIWTh WHPOPMAIMIO O MpUMepax)
MPAKTUYECKOTO UCTIOJIb30BAHUS (DU3NIECKUX 3HAHUHN B TIOBCETHEBHOM
YKU3HH JJ1 o0ecrieueHus1 0€30MacCHOCTH MPU 0OpaIlieHUuH ¢ TpUOopaMu
U TEXHUYECKUMU  YCTPOWCTBAMH,  COXPAHECHHS  370POBbS
U COOJIOJIEHUST HOPM DKOJOTUYECKOTO TOBEJACHUS B OKpPYIKaroImen

cpene

1.18

OCYIIECTBIISTH TOUCK UHPOPMAIUU (PU3NUECKOTO COACPKAHUS B CETH
NHtepHeTr, caMoOCTOATENbHO (HOPMYIUpPYsS TOMCKOBBIM  3aIpoc,
HAaXOAWUTh IyTH  ONPENCICHHUS  JOCTOBEPHOCTH  ITOJIYyYEHHOM
uH(popMaIMu HAa OCHOBE HMMEIONIMXCS 3HAHUW U JIOMOJHHUTENbHBIX
VICTOYHUKOB

1.19

UCIOJB30BaTh IpPU BBHIMOJIHEHUHM YUYEOHBIX 3aJaHUM  HAy4YHO-
HOMYJSIPHYIO JUTEPaTypy (U3HUECKOrO COACpN aHHs, CIPaBOYHBIC
MaTepuaibl, pecypcbl cetn  VHTEpHET, BIaaeTh  NpHUEMaMu

74



®denepanpHas paboyas nporpamma | usuka. 7—9 kimaccel (0a30BbIN YPOBEHB)

KOHCIIEKTUPOBAaHUSI TEKCTa, MpeoOpa3oBaHusi MHGOPMAIIMK U3 OJTHON
3HAKOBOM CUCTEMBI B IPYTYIO

1.20 co3JaBaTh COOCTBEHHbIE NHCHBMEHHBIE U YCTHBIE COOOIICHHUS
Ha OCHOBE MH(pOpPMAIMK U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOIO
collepKaHusi, MYOJIMYHO TPEACTABIATh PE3YyJIbTaThl IMPOCKTHOM
WIM UCCJENOBATENbCKOW JIESITENIbHOCTH, MpPU OATOM TPaMOTHO
MCIMOJIb30BaTh U3YUYCHHBIN NOHATUIHBIN aIlllapaT u3y4yaeMoro paszsesna
GU3MKM W CONMPOBOXAATh BBICTYIUICHHUE MPE3CHTAlMEd C yYEeTOM
0COOCHHOCTEH ayIUTOPUU CBEPCTHUKOB

1.21 IPU BBIMOJTHEHUN YYEOHBIX MPOEKTOB M UCCIIECIOBAHUNA (PU3NUECKUX
MPOIIECCOB PaCHpeNeNiaTh OOS3aHHOCTH B TPYIE B COOTBETCTBUH
C TIOCTaBJICHHBIMHM 3aJladyaMU, CJICAUTh 3a BBHINOJHEHUEM IlJIaHA
JEUCTBUN U KOPPEKTUPOBATH €0, aJIEKBATHO OIIEHUBATH COOCTBEHHBIN
BKJIAJl B JEATEIBbHOCTh TPYIIbI, BBICTPAUBATh KOMMYHHUKATHBHOE
B3aMMOJICHCTBHE, MPOSIBIISiE TOTOBHOCTH Pa3pemiaTh KOH(JIUKTHI

IIpoBepsiemble 3jIeMEHThI COJIEPsKAHUS
Kon Kon [IpoBepsieMbI€ DIEMEHTHI COACPIKAHUS
pazzena | HSJeMeHTa
8 MEXAHNWYECKHE SBJIEHUA

8.1 Mexannueckoe aBuxeHue. MartepuanbHas Touka. Cucrema
oTCYeTa

8.2 OTHOCUTEIBEHOCTh MEXAHUYECKOTO JBYKEHUS

8.3 PaBHOMEpHOE NMPSAMOJIMHENHOE ABUKEHUE

8.4 HepaBHomepHOe mpsMoiinHeHOe JBHkKeHue. CpenHss
W MTHOBEGHHas CKOPOCTh Tella TpH HEPaBHOMEPHOM
JIBUKCHUH

8.5 Y ckopenune. PaBHOYCKOpEHHOE MTPSMOJIUHEUHOE IBUKECHUE

8.6 CBoOoxnoe nageune. OmnbITel ["anunes

8.7 PaBHOMeEpHOE 1BMkeHME N0 OKpy ) HOCTH. [lepnoa n yacrora
oOpareHusl. JInnelninas 51 yIJ10Bas CKOPOCTH.
IleHTpOoCTpEMHUTETPHOE YCKOPEHHUE

8.8 [Tepssriit 3akoH HeroTOoHA

8.9 Btopoii 3akoH HeloToHa

8.10 Tperuii 3akoH HproToHa

8.11 [TpuHIMII CYTIEPIIO3UIIUM CUJT

8.12 Cuiia ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cujia TPEHUS CKOJIBKEHUS, CHUla TPEHHUSI TIOKOS,
JPYTHE BUIBI TPCHUS

8.14 Cuna TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOPEHUE
CBOOOJIHOTO MaICHHUSI

8.15 Hewxenue mianeT Bokpyr Comnnna. IlepBas kocMmuueckas
ckopocTb. HeBecoMOCTh M meperpy3Kku
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8.16 PaBHoBecue marepuanbHOM TOYKH. AOCOJIOTHO TBEPIOE
TEJIO

8.17 PaBHOBecue TBepaOro Tema ¢ 3aKPEIUICHHOM  OChIO
BpaineHusi. MoMmeHT cusibl. LleHTp TshkecTH

8.18 Nwmnynbce Tena. MIsMenenue umnynbca. IMIynbCc CUITBI

8.19 3aKOH COXpaHECHHS UMITYJIbCa

8.20 PeakTuBHOE JBUXKEHUE

8.21 Mexannueckas paboTa U MOIIHOCTh

8.22 Pabota cun Tskectd, ynpyroct, TpeHus. CBs3b SHEPIUH
1 paboThI

8.23 [loTreHmansHas SHEPTHs TEJa, MOIHATOTO HaJl TOBEPXHOCTHIO
3emun

8.24 [ToTeHUMaNIbHAS SHEPTHUSI CKATOU NPYKUHBI

8.25 Kunernueckas sHeprus. Teopema 0 KHHETUYECKOM SHEPTUur

8.26 3aK0H COXpaHCHUS MEXaHUIECKON dYHEPTUU

8.27 [IpakTrueckue paboThI:
Onpenenenue cpeAHel CKOPOCTU CKOJIbKEHUsS Opycka
WJIM IBVDKCHHUS IIapUKA 10 HAKJIOHHOM MJIOCKOCTH.
OnpeneneHne YCKOPEHUS Tejla TMpPU PaBHOYCKOPEHHOM
JBIKEHUU 10 HAKJIOHHOMU TIJIOCKOCTH.
HccnenoBanrie 3aBUCUMOCTH IyTH OT BPEMEHU
Ipyd  PAaBHOYCKOPEHHOM  JIBMKEHHWHM 0€3  HadalbHOUN
CKOpOCTH.
[IpoBepka THNOTE3BI: €CAM TIPH  PABHOYCKOPEHHOM
IBIDKEHNN 0€3 Ha4aJIbHOH CKOPOCTH Iy TH OTHOCSTCS KaK PSJT
HEYCTHBIX YHCEN, TO COOTBETCTBYIOIIHEC TMPOMEXYTKH
BPEMEHU OTMHAKOBHI.
HccnenoBanre 3aBUCUMOCTH CHIJIBI TPEHHUS CKOJIBKCHUS
OT CHJTBI HOPMAJIBHOTO JIABJICHUS.
Onpenencane ko3hGHUITUESHTA TPSHHUS CKOJIBKCHUS.
Omnpenenenre KECTKOCTU TPYKUHBI.
Omnpenenenne pabOThI CUJIBI TPEHUS MPH PABHOMEPHOM
JBIDKEHUHU TeJla M0 TOPU30HTATBLHON MOBEPXHOCTH.
Onpenenenne pabOTHl CUIIBI  YNPYTOCTH TPU  TMOABEME
rpy3a C HCIOJIB30BAHUEM HETOJABUKHOTO U TOJBIKHOTO
OJIOKOB

8.28 @u3nyecKkue SBICHUS B MPUPOAE: NPWIMBBI U OTIIUBBI,
newkeHrne 1iaHeT COJHEYHOW CHCTEMBI, PEaKTHBHOC
JIBIDKCHHE KUBBIX OPTaHU3MOB

8.29 TexHuueckue YCTPOMCTBA: CITUJIOMETP, JTATYUKN

MOJIOKEHMUSI, PACCTOSIHUSL Y YCKOPEHUSI, PAKETHI

MEXAHUYECKUE KOJIEBAHUA 1 BOJIHBI

9.1

Konebarensnoe paBmwxenue. OCHOBHBIE XapaKTEPUCTHKH
KOJIeOaHMI1: IepUOJI, YACTOTA, AMIUTUTY 1A
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9.2 MaremaTU4eCKUi U IPYKUHHBIA MasTHUKH. [IpeBpaiienue
HHEPrUU MPH K0JIeOATEIHLHOM JIBHXKCHHUH

9.3 3aryxaromue KosiebaHus.  BwIHY)KIeHHBIE — KOjIeOaHMs.
Pe3onanc

9.4 Mexanudeckue BoOJIHBI. CBOMCTBA MEXaHUYECKHX BOJIH.
[IpononbHBIE W MONEpeYHble BOJHBL. [[MMHA BOJHBI
U CKOpPOCTh €€ paclpocTpaHeHus. MexaHHuuecKHe BOJIHbBI
B TBEPJIOM TeJIe, CEHCMUYECKHE BOTHBI

9.5 3ByK. [ pOMKOCTB ¥ BhICOTA 3BYyKa. OTpaxeHUe 3ByKa

9.6 NHudpa3Byk u yabTpa3ByK

9.7 [IpakTrueckue paboThI:
Onpenenenue  4acToThl M mepuoja  KoJjeOaHHit
MaTEeMaTUYeCKOr0 MasgTHHUKA.
OmnpeneneHre 4acTOThl U MepUoja KojieOaHUuN NPy KUHHOTO
MasiTHUKA
WccnenoBanre  3aBUCUMOCTH  [epuojia  KoJieOaHUM
MTO/IBEIIICHHOTO K HUTH TPpy3a OT JJTHHBI HUTH.
HccnenoBanwe  3aBUCHMOCTH  Tepuoja  KoJieOaHUH
MPY>KWUHHOTO MasTHUKA OT MacChl Tpy3a.
[TpoBepka HE3aBUCUMOCTH nepuosa KOJICOaHMIA
rpy3a, TOJBEIICHHOTO K HHUTH, OT MacChl Tpy3a
1 )KECTKOCTH TIPYKUHBI. VI3MepeHne yCKopeHus: CBOOOTHOTO
TaJCHMSI

9.8 @u3nuecKkue SBICHUS B MPUPOJIC: BOCHPUSATHE 3BYKOB
JKUBOTHBIMH,  3€MJICTPSICEHHE, CEHUCMUYECKHE  BOJIHBI,
IlyHaMH, 9XO

9.9 TexHuueckue  yCTpOWCTBA:  3XOJIOT,  HMCIOJIb30BaHUE

yJIbTPa3BYKa B OBITY M TEXHUKE

10 OJIEKTPOMATHUTHOE ITOJIE 1 JIEKTPOMAT' HUTHBIE BOJIHBI
101 DJEeKTPOMarHUTHOE TMoJie. DJIEKTPOMArHUTHbBIE  BOJIHBI.
CBOWCTBa JIEKTPOMArHUTHBIX BOJIH
10.2 [IIxana 3JJeKTPOMarHMTHHIX BOJIH
10.3 OnexkTpomMaruuTHas npupona cBera. (CKOpOCTh  CBeTa.
BoJsiHOBBIE CBOMCTBA CBETA
10.4 [IpakTrueckue paboTHI:
N3yueHne CBOMCTB 3JICKTPOMATHUTHBIX BOJH C TTOMOIIBIO
MOOUJIBHOTO TenedoHa
10.5 dusnyecKkue SBJICHUS B MIPUPOJIC: OMOJIOTHYECKOE ICHCTBHE
BUJIMMOTO,  YJIbTPA(PHUOJIETOBOTO W  PEHTTEHOBCKOTO
W3JTy4YECHUN
10.6 TexHuueckue yCTpOICTBA: UCIOJIb30BaHUE
AJIEKTPOMATHUTHBIX BOJIH JIJIsi COTOBOM CBSI3U
11 CBETOBBIE ABJIEHUA
111 ‘ JlyueBas monens cBera. Microunuku ceerta
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11.2

[IpsimosiuHEITHOE pacnpoCTpaHEHUE CBETa

11.3

OTpa}KeHI/IC cBeta. I1nockoe 3CPKaAJIO. 3aKoH OTPAKCHUA CBCTA

114

HpeJIOMJ'IGHI/Ie CBeTa. 3aKOH IMpCIIOMJICHUS CBCTA. IlonHoE
BHYTPCHHCC OTPAKCHHUC CBCTA

115

JInnza. Xox ayden B IMH3E

11.6

Ontuueckass  cuctema  ¢oroammapara,  MHUKpPOCKOIA
U TeJecKona

11.7

I'maz  kak  omnruueckas — cucrema.  bimM3opykocThb
U JaJIbHO30PKOCTh

11.8

Pasnoxxenne Oenoro ceera B CIICKTD. OmnbiTel HeroTOHA.
Cnoxenue CIICKTPAJIBHBIX IBCTOB. I[I/ICHGPCI/IH CBCTAa

11.9

[IpakTrueckue paboThI:

HccnenoBanre 3aBUCHUMOCTH yTJia OTPAXEHUS CBETOBOTO
Jyda OT yIJIa MajieHusl.

W3yuenne  XapaKTepUCTUK  HM300paKEHUS  TpEeIMeTa
B TUTOCKOM 3€pKajle.

HccnenoBanre 3aBUCUMOCTH yTJIa TIPEIIOMIICHUSI CBETOBOTO
Jyda OT yTIJIa TaJeHUs Ha TPAHUIIEC «BO3TyX — CTCKIION.
[Tonydenne n300paskeHU ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenue POKYyCHOTO PacCTOSHUS M ONTHUYECKOU CHIIBI
coOmparoniei JTUH3HI.

OnBITHI IO PA3JI0KEHUIO OETI0T0 CBETA B CIIEKT.

OnpITBl TIO BOCTIPUATHIO IIBE€TA TPEIMETOB TIPH HX
HaOJIOICHUH Yepe3 1IBETOBbIE (DUIBTPHI

11.10

dusnueckue BICHU B Ipupoze: 3aTMeHus CosHna u JIyHsl,
1[BETa TEJI, ONTHUYECKUE SIBJICHUS B arMocdepe (LBeT Heba,

pedpaxiiusi, pagyra, MUPax)

1111

TexHuyeckue ycTpoicTBa: 04KH, MEpUCKOI, doToamnmnapar,
ONTHUYECKHE CBETOBOIbI

12

KBAHTOBBGIE ABJIEHUA

12.1

Omnwitel Pezepdopna u minanerapHas Mmojaens atroma. Mojenb
atoma bopa

12.2

HcnyckaHnne W MOIJOLIEHWE CBETa aToMOM. KBaHTHI.
JInHenyartele CieKTphl

12.3

PannoaktuBHOCTh. Anb(pa-, 6eTa- U raMmMa-u3JIydeHus

124

Crpoenue atoMHoro sigpa. HykionHass Moaenb aTOMHOTO
saapa. M3oTornsl

12.5

PanuoaktuBHbie mnpeBpamieHus. Ilepuwon  mosypacmnana
aTOMHBIX sIJIEp

12.6

SAnepHple peakuMyd. 3aKOHbI COXPAHEHHUS 3apsJI0BOrO
Y MacCOBOT'O YHCE

12.7

9HCpFI/I$I CBA3U ATOMHBIX AACP. CBs13b Maccel 1 OHCPIun

12.8

Peakuun cunte3a u neneHus saep. VcTouHuKHM sHEpruu
CoumHLa ¥ 3Be31
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12.9 SlnepHas sHepreTuka. JleicTBUE palMOAKTUBHBIX U3ITyYECHUN
Ha KUBbIC OPTAHU3MBI

12.10 [IpakTuyeckue paboThI:
HabGmionenue  CIUIOMIHBIX M JIMHEWYaThIX  CHEKTPOB
U3ITyUYEHUSI.
HccnenoBanue TpeKOB: H3MEPEHUE DSHEPIUM  YaCTHUIIBI
0 TOpMO3HOMY TTyTH (TI0 hoTOrpadusim).
H3mepenne painoakTUBHOTO oHa

12.11 @usznueckue  SABJICHUSA B NPUPOAE:  E€CTECTBEHHBIN
paZOaKTUBHBIN (POH, KOCMHUYECKUE JTy4H, PaJHOAKTUBHOE
U3ITy4eHHUE IPUPOTHBIX MUHEPAJIOB, JeCTBHE
PaJIMOAKTUBHBIX M3JIYYCHHU Ha OPraHu3M YeJIOBeKa

12.12 TexHuyeckue ycTporucTBa: CIEKTPOCKON, WHANBU Ty aTbHbII

AO3UMCTP, KaMeCpa Bunbcona
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NEPEYEHDb (KOJIUPUKATOP) PACHPEJIEJEHHBIX IO KJIACCAM
IMPOBEPSIEMbIX TPEBOBAHUM K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON TPOI'PAMMBI OCHOBHOT'O

OBIIET'O OBPA3OBAHMS Y1 DJIEMEHTOB COJIEPKAHUS 110 ®PU3SUKE

JUist mpoBeeHHs OCHOBHOTO TOCYAApCTBEHHOTO 3K3aMeHa Mo (u3uke (naiee —
OI'D mo ¢usuke) ucnonb3yercs nepedyeHs (KoaudukaTop) mpoBepsieMbIx TpeOOBaHUM
K pe3yjbTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTeiabHOM MpPOrpaMMbl OCHOBHOI'O OOILETo
00pa30BaHus U HJIEMEHTOB COAEPIKAHUS.

IIpoBepsiembie Ha OI'D 1o pusuKe TPeGOBAHNS K Pe3yJIbTATAM 0CBOCHUSI OCHOBHOM
o0pa3oBaTesibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHMs

Kon [TpoBepsiembie TpeOOBaHMS K IPEIMETHBIM pe3yiIbTaTaM 0a30BOT0O
POBEPSEMOTO YPOBHSI OCBOCHHSI OCHOBHOM 00pa30BaTEIbHON MPOTpamMMBbl
TpeOOBaHMs OCHOBHOT0 00111er0 00pazoBanusi Ha ocHoBe PI'OC
1 [Tornmanue poiu pU3MKK B HAYYHOU KapTHHE MHPA;

c(hOpMHUPOBAHHOCTH 0Aa30BBIX MPECTABICHUN O 3aKOHOMEPHOU CBSI3U
Y ITI03HABA€MOCTH SIBJICHUI IPUPOJIBL, O POJIU SKCIIEPUMEHTA B (DU3UKE,
0 CUCTEMOO0Opa3yIoueil posiu PU3MKH B pa3BUTHUH €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHI1, 00 HBOIOIUU (PU3NYECKUX 3HAHUI U UX POJIU
B IIEJIOCTHOM €CTECTBEHHOHAYyYHOW KapTUHE MHpa, O BKJIAJe
POCCUHCKUX U 3apyOekKHBIX YUYCHBIX-(DU3UKOB B pa3BUTHE HAYKH,
OOBSCHEHHE MPOIECCOB OKPY’KAIOIIETO MHUpPA, PA3BUTHE TEXHUKU
Y TEXHOJIOTUH

2 3HaHus O BUJAX Marepuu (BEIIECTBO U TOJE), O JBUKEHUU KaK
croco0e CcyI1ecTBOBaHUSI MaTEpPUU, 00 aTOMHO-MOJIEKYJISIPHOM TEOPUU
CTpOEHUS BEIIECTBA, 0 (PU3UUYECKOW CYIHOCTH SBICHUM TPUPOIBI
(MEXaHUYECKHX, TEIIOBBIX, SJIEKTPOMArHUTHBIX U KBAHTOBBIX);
YMEHHUE Pa3INyuaTh IBJICHUS 10 OMUCAHUIO X XapaKTEPHBIX CBOMCTB
U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (HU3HUECKOe
SIBJICHUE;

yMEHHUE Pacro3HaBaTh MNPOSBICHUE U3YUYECHHBIX (U3HUECKUX SIBJICHUN
B OKpYXKalOIlIEeM MHpPE, BBIJEISAS HMX CYIIECTBEHHbIE CBOMCTBA
(mpU3HAKM)

3 Brnanenue ocHoBaMM TOHSATHUIHOTO ammapara ¥ CHUMBOJHYECKOTO
s3bIKa (PU3UKHU U UCTIOJIb30BAHUE UX ISl pEIIeHUs yIeOHbIX 3a/1a4;
YMEHHE XapakTepu30BaTh CBOWCTBA TN, (PUINYECKUE SIBICHUS
U TIPOIECCHl, UCHONB3YyS (yHAAMEHTATbHBIE U OMIIMPUICCKUE

3aKOHBI

4 YMeHnue onuchIBaTh M3y4YEHHBIE CBOMCTBA TEJ U (DU3HUECKUE SIBICHUS,
UCHOJIB3YS GUBNYECKUE BEIUYUHBI

3) Biianenne ocHOBaMM METOJOB HAy4YHOI'O IIO3HAHHUS C Y4YETOM

cOOJTI0/IeHUs ITpaBuiI 0€30MaCHOIO TPy Ia:
HaOmofeHne (U3MYECKUX SBJICHUN: YMEHHE CaMOCTOSITEIBHO
coOupaTh JKCIEPUMEHTAJIBbHYIO YCTAaHOBKY M3 JaHHOrO Habopa
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000pyI0BaHUS MO UHCTPYKIIMH, ONMKUCHIBATh XOJ1 OMBbITa U 3alHUChIBAThH
€ro pe3yJIbTaThbl, POPMYIUPOBATH BHIBOBL;

MPOBEICHHUE MPSMBIX U KOCBEHHBIX H3MEPEHUN (PU3NUECKUX BEIUUHH:
yMEHUE IUIAaHUPOBaTh W3MEPEHHUs, CaMOCTOSITENIBHO  COOHMpaTh
OKCIIEPUMEHTAIbHYI0 ~ YCTAHOBKY IO HMHCTPYKIMH, BBIUUCIATH
3HAUYEHHE BEJMYMHBI M aHAJIU3UPOBATh MOJYYCHHBIC PE3YJIbTaThl
C YYETOM 33J]aHHOM MOTPEUTHOCTH PE3YIbTaTOB U3MEPEHUM;
NPOBEJCHUE  HECIOXKHBIX  3KCIEPUMEHTAIBHBIX  HMCCIEAOBAHUN;
CAMOCTOSITEILHO ~ COOMpaTh  SKCIEPUMEHTAIBHYIO  YCTaHOBKY
U TMPOBOJUTH HCCIENOBAHWE TI0 HWHCTPYKLUUHU, NPEICTABIATH
MOJIyYEHHbIE 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHJIE TaOJMII
U Tpa@UKOB, YYHMTHIBATh MOIPEIIHOCTH, JENaTh BBIBOJBI IO
pe3yJabpTaTaM UCCIEI0BAHMUS

[lonnmaHnue  XapakTepHBIX  CBOMCTB  (DM3UYECKHX  Mojelei
(MaTepuangbHas TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOJICINU CTPOCHHS
ra3oB, JKMJKOCTEH W TBEPABIX TeJ, IJIaHEeTapHas MOJCNIbh aToMma,
HYKJIOHHass MOJIeJIb aTOMHOTO SApa) W YMEHHE NPUMEHATh HX
JUIs1 00BSICHEHUS (PU3HYECKUX ITPOIIECCOB

YMeHne oObSICHATh (PU3MYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM
YUCJI€ W B KOHTEKCTE CHUTYallMd IPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTHU, BBIABIISITh NPUYMHHO-CIIEJACTBEHHBIE CBSI3U
U CTPOUTH OOBSCHEHUE C OTIOPO Ha U3YUYEHHBIE CBOMCTBA (PU3NYECKUX
ABJICHUH, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJEJIH

YMeHue pemarh pacueTHbie 3amaud (Ha Oa3e 2-3 ypaBHEHHI),
UCTIOJIb3Ysl 3aKOHBI M (OpPMyJIbl, CBSI3BIBAIONINE (U3HUECKHE
BEJTUYMHBI, B YAaCTHOCTH, 3alHCHIBATh KPATKOE YCJIOBHE 3a/1auH,
BBISIBIIATH HEJIOCTAIONIUE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIHI,
HEO0OXOUMBbIC JJIS €€ PEIICHUs], UCTIOh30BaTh CIIPABOYHbIE TaHHBIE,
MPOBOJUTH PacCyYeThl W OIICHUBATh PEATUCTHYHOCTH MOJTYYEHHOTO
3HaUYCHUS (DPU3NICCKON BEITMYMUHBI; YMEHHUE ONPEACIATh Pa3MEPHOCTh
(U3UYECKOM BEIIMYWHBI, OTYYESHHOM MPY PEIICHUH 3a1a91

YMeHne XapakTepu3oBaTb NPHUHIMUIBL  JEWCTBHS TEXHHUYECKHUX
YCTPOMCTB, B TOM 4HCJIe€ OBITOBBIX MPUOOPOB, M MPOMBIILICHHbBIX

TEXHOJIOTUYECKHUX TMPOIIECCOB MO MX OMUCAHUIO, UCTOJIb3ysl 3HAHUS
O CBOMCTBax (PU3MYECKUX SIBICHUM M HEOOXOoAuMble (pu3nyeckue
3aKOHOMEPHOCTH

10

YMeHrne  UuCmoyib30BaTh  3HaHUS O  (U3HYECKUX  SBICHUSAX
B TIOBCEJHEBHOW JKM3HM i  obOecrmedeHuss 0e30MacHOCTH
npu oOpaimieHnd C OBITOBBIMH NPUOOpAMU U TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbSI M  COONIOJICHUS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAIOIIEH Cpene; TOHMMaHHE
HEOOXOJAMMOCTA TMPUMEHEHUS IOCTUNKEHUN (U3UKA U TEXHOJIOTHM
JUTsl palliOHAJIBHOTO MPUPOIOTIOJIb30BAHUS

11

OneiT moucka, mpeoOpa3oBaHWs M NPEJCTaBlIeHUS HHPOPMALIUU
(bU3MYECKOro COJEp)KaHUsl C HUCHOJIb30BAaHUEM HWH(OOPMAIIMOHHO-
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KOMMYHUKATUBHBIX TEXHOJIOTHUIL;

YMEHHE OLEHMBATh JOCTOBEPHOCTh IOJYYEHHOHM HHPOpMALUU
Ha OCHOBE UMEIOLIMXCS 3HAHUM U JIOIIOJIHUTEIIBHBIX HCTOYHUKOB;
YMEHHE HCI0JIb30BATh IIPU BBIIIOJHEHUH YU€OHBIX 3aJJaHUI HAy4YHO-
HOIYJISIPHYIO JIUTEPaTypy (PU3MUECKOTO COAEpKaHMsI, CIPaBOUYHbBIE
MaTepHuaisl, pecypcesl cetu MHTepHer;

BJajZeHne O0a30BbIMM HaBbIKAMHU IPeoOpa3oBaHUs HHPOpPMALUU
U3 OJHOM 3HAKOBOM CHCTEMBI B JPYIyK; YMEHHE CO31aBaTh
COOCTBEHHBbIE THCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE
uHGOpPMaIIMU U3 HECKOJIBKHX UCTOYHUKOB

IlepedeHb 3JIeMEHTOB cOiep:KaHusA, MPpoBepsieMbix Ha OI'D o ¢pusuke

Kon [IpoBepsieMblii 2JIEMEHT COJEPKaHUs
1 MEXAHMWYECKHUE ABJIEHMA
1.1 Mexannueckoe pABwkeHHe. MarepuanpHas Touka. (Cuctema orcyera.
OTHOCHUTEIBHOCTD JBUKEHUS
1.2 PaBHOMEpHOE M HepaBHOMEpHOE nBMKEeHUE. CpenHsisa ckopocTb. Dopmyia
JUIS1 BBIYMCIIEHUS CPEAHEN CKOPOCTH:
S
V=_
t
1.3 PaBHOMEpHOE IPAMONMHENHOE JBUKEHUE. 3aBUCUMOCTh KOOPJAMHATHI TEa
OT BPEMEHH B CJIy4ae PaBHOMEPHOTO MPSMOIUHEHHOTO IBHXKECHHUSL:
X(t) = Xp + Wyl.
I'padyiku 3aBUCUMOCTH OT BPEMEHH AJIsi MPOEKIMH CKOPOCTH, MPOEKINU
IepEMELICHUS], MYTH, KOOPAHMHATHl IPH PAaBHOMEPHOM HPSIMOJUHEHHOM
JBUKEHUU
1.4 3aBUCUMOCTh KOOPJMHATHI T€JIa OT BPEMEHH B CIIy4ae paBHOYCKOPEHHOTO

Hp?[MOJ'II/IHef/'IHOFO JABHKCHMUS .

t2
X(t) = Xy + Vot + @, - ;

DopMyIIbl 1JIsI TPOCKIIMU TTEPEMENIEHHS, TPOEKIIUU CKOPOCTH U MPOEKIIUU
YCKOPEHUS MPU PABHOYCKOPEHHOM MPSIMOJIMHEMHOM JBUKEHUM:

t2
sx(t):VOX-t+aX-;,

v, (t)=v,, +a,-t,

ax(t) = const,

V2x2 - V1x2 = 2axSx.

['padviku 3aBUCHMOCTH OT BPEMEHU JUISl MPOEKIUU YCKOPEHUSs, MPOEKIINU
CKOPOCTH, MPOEKIUU MEPEMEILIECHHS], KOOPAHHATBHI TP PaBHOYCKOPEHHOM
MPSIMOJIMHEMHOM JIBUYKEHUU
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15 CBoboaHoe nanenune. opmMysibl, onmuckiBarone CBOOOIHOE TAaJIEHUE Tella
10 BEPTUKAJIN (JBUKEHHUE TEJIa BHU3 WK BBEPX OTHOCUTEIBHO IOBEPXHOCTH
3eminn). I'paduku 3aBUCUMOCTH OT BPEMEHHU MJIsl MPOEKLIUU YCKOPEHHS,
OPOEKLUUU CKOPOCTM W KOOPAMHATHI IpPU CBOOOJHOM MAaJEHUM Tela
110 BEPTUKAIU

1.6 | CkopocTh paBHOMEPHOTO JBMKEHMS Tela MO OKpy>KHOCTH. HampapneHue
CKOpPOCTH.

@opMyna ISl BBIYUCIEHUS CKOPOCTH YEPE3 PAINYC OKPYKHOCTH U EPUOJ
oOpalieHust:
2nR
V= .
T
LleHTpOocTpeMuTenbHOE ycKopeHue. HanpasieHue HeHTpOCTPEMHUTEIBHOTO
yckopenusi. @opmyJia il BBIYMCICHHS YCKOPEHUSI:
V2
a,=T1"
®opMyia, CBA3bIBAIOLIAS IEPHOJ M YACTOTY OOpAICHHUSL:
1
V=_
T
1.7 Macca. [IimotHOCTB BemectBa. @opMmyiia uisi BBIYMCIECHUS IUIOTHOCTH:
m
p = _
\Y

1.8 Cuna — BekTopHas ¢pusnueckas pennunHa. CI0KeHue CUil

1.9 SAsnenne nnepunu. [lepsbiid 3akoH HproTOHA

1.10 | Bropoii 3akon HeroToHa:

F=m-a
CoHanpaBlIeHHOCTh  BEKTOpa YCKOPEHHsS Tella M BEKTOpa  CHJIBI,
JICUCTBYIOIIEN HA TEJIO
1.11 | BzaumogneiictBue Ten. Tpetuit 3akod HeioToHa:
Fo=-F3

1.12 | Tpenue nokos ¥ TpeHUE CKOJIbKeHUs1. DopmyIia JUisl BBIYUCICHUS MOy

CUJIbl TPEHUS CKOJIbKEHHSI:
Fp,=u-N
1.13 | dedopmanus tena. Ynpyrue u Heynpyrue nedopmanuu. 3akoH yrnpyrou
nedopmanuu (3akoH ['yka):
F =k-Al

1.14 | BcemupHoe TiroTeHue. 3aKOH BCEeMUPHOTO TATOTEHUSI:
F=g. 12 M

RZ

Cuita TsbkecTH. Y CKOpeHHe CBOOOTHOTO MaiCHUS.
dopmyJia 11 BBIYUCICHUS CUJIBI TSDKECTH BOJIM3U MTOBEPXHOCTH 3EMJIH:
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F = mag.

JBuxenue tutaHer Bokpyr Comnma. IlepBas KocMuyeckass CKOPOCTb.
HeBecoMoCTh U ieperpy3ku

1.15

I/IMHYJII)C TCJId — BCKTOPHAA (l)I/ISI/I‘-ICCKaSI BCJIMYHHA.

p=mv

I/IMHYJII)C CHCTCMBI TCII.
HM3mMmeHeHune HMITYJIbCA. I/IMHYJ'ILC CHJIbI

1.16

3aKoH COXpPAaHCHHA UMITYJIbCA IJIA BaMKHYTOﬁ CHUCTCMBI TCJI:

p=m,v, + m,V, =€onst.

PeaxtnBHOE nBUXKEHIE

1.17

MexaHuueckas pa60Ta. CDopMyna JJI51 BBIYUCIICHU A pa6OTI>I CHJIBI:

A= Fscosa.

MexaHu4deckasi MOIITHOCTb:

N=2

t

1.18

Kunernueckas u IIOTCHIHUAJIbHAA SHCPI'HA.
(DOpMYJIa JJIA1 BBIYMCIICHU A KHUHETUYECKOMN OQHCPIUHU:

mv?2

EK:T.

Teopema 0 KHHETUYECKOW SHEPTHH.
®opMyna JJIs1 BBIYUCIEHUS TOTEHIIMAIBHON SHEPTUU Teja, MOAHATOrO Hajl
3emien:

E, = mgh

1.19

MexaHu4eckasi SHEprusi:

E = Ex + Ep.

3aKOH COXpaHEHHUs MeXaHuueckon osHeprun. Dopmyna sl 3aKOHA
COXpPaHEHMS] MEXaHUUYECKOM PHEPTUU B OTCYTCTBUE CUJI TPECHMUSI:

E = const.

[IpeBpanieHre MEXaHUYECKOW SHEPTUHU NTPY HAJIMYHUU CUJIbI TPEHUS

1.20

IIpocThie MeXaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Prryar. MoMEHT CHJIBI;

M = FI.

YcnoBre paBHOBECHS phlyara:

Mi+My+...=0.

[ToaBM>XKHBINA U HETIOABMKHBIIN OJIOKH.

II0JIE3HAasL

KIIJI npoCThIX MEXaHU3MOB, =

3aTpadyCHHasA

1.21

JlaBieHue TBEpAOro Tena.
dopMya /I BBIYMCIECHUS IaBIEHUs TBEPAOTO TeNa:
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JlaBnenue raza. ATMocepHOe TaBICHHE.
['unpocTatuyeckoe JaBieHUE BHYTPH KUIKOCTH.
dopMyia i BBIYUCICHUS JaBICHUS] BHYTPH KUJKOCTH:

P =pgh+p,,

1.22

3akoH [lackans. I'mapaBnuueckuii mpecc

1.23

3akon Apxumena. @opmyna s onpenenaeHus BbITATKUBAIOIICH CHIIBI,
JECUCTBYIOIIEH Ha TeJO, MOTPYKEHHOE B JKUJIKOCTh WJIU T'a3:

I:Apx. = ng .

Vcnosue maBanus tena. IlmaBanue CyaA0OB M BO31YXOIIJIaBAHHC

1.24

Mexannueckue KojieOaHus. AMIUIMTYa, MEPUOJI U YacToTa KoJjeOaHUM.

®opmyia, CBA3BIBAOLIAS YACTOTY U IIepuoj Kojebanuil: V= —
.

1.25

MaremaTuyeckui W NOPYKUHHBIM MasTHUKU. [IpeBpamieHue sHepruu
IpH K0JIeOaTEIbHOM JIBUKEHUU

1.26

3aTyxa}omHe KoJIcOaHMs. BI;IHY)KI[GHHBIG kosneOanus. Pe3onanc

1.27

MexaHn4eCKHUe BOJIHEI. HpOI[OJ'IBHBIG H IIOIICPCYHLIC BOJIHEI. HJ’II/IHa BOJIHBI
N CKOPOCTH PaCIIpOCTPAHCHUA BOJIHEI:

A=Vv-T

1.28

3ByK. | poMKOCTB 1 BbICOTa 3ByKa. OTpa)keHne 3ByKOBOM BOJIHBI HA TPAHULIE
nByx cped. MHppa3Byk U ynbTpa3BykK

1.29

[IpakTuueckue paboThbI

N3mepenue cpegnen mI0THOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; dKECTKOCTH
PY>KUHBI, KOd(DPUITMEeHTa TPEHUS CKOJIBKEHU S, pa0OThI CHIIBI TPEHUS, CUJTBI
yOPYTOCTH; CPEeTHEN CKOPOCTH JBUKEHUS OpyCKa 10 HAKIIOHHOH MJIOCKOCTH;
YCKOpEeHHsI OpycKa MpU JBIKEHUU MO HAKIOHHOW TIJIOCKOCTH; YaCTOTHI
U Tieprojia KoJeOaHWil MaTeMaTHYECKOTO MAasTHHUKA; YacTOThl M TEpPHOJa
KOJIeOaHWil TPYKUHHOTO MAasTHUKA; MOMEHTa CHJIBI, JICUCTBYIOIIETO
Ha pbluar; paboThl CWIbl YOPYrOCTH MPHU MOJBEME Tpy3a C MOMOIIBIO
HETOJBIKHOTO OJIOKa; padOThl CHJIBI YIPYTOCTU MPU TOABEME Tpy3a
C TTIOMOIIIBIO MOJBUKHOTO OJIOKA.

HccnenoBanne 3aBUCHMOCTH apXUMEJIOBOM CUJIbI OT 00BhEeMa MOTPYKEHHOM

YaCcTH TeJIa U OT MJIOTHOCTHU >KUJKOCTH; HE3aBUCMMOCTH BBITAJIKUBAIOILIECH
CHJIBI OT MAacChl T€JIa; CWJIbl TPEHUS CKOJIBXEHUSI OT CHJIbI HOPMAaJIbHOIO
NABJICHUS W OT poOJia TOBEPXHOCTH; CWJIbl YNPYTOCTH, BO3HUKAIOUIEH
B MIPY’KUHE, OT CTETICHH JiehopMaIiuu mpyKUHBI; YCKOpEHUs OpycKa OT yria
HaKJIOHA HalpaBJsioNmel; mnepuoaa (YacToThl) KoJeOaHWUH HUTSHOTO
MasTHHKA OT JUIMHBI HHUTH, TEpUOoJia KOJeOaHW MPY>KUHHOTO MasTHHUKA
OT MacChl Ipy3a M KECTKOCTU IPYKUHBI, UCCIEAOBAHUE HE3ABUCUMOCTH
nepuo/ia KojaeObaHuii HUTSIHOTO MasiTHIKA OT MacChl TPy3a.

[IpoBepka ycaoBHs paBHOBECHS phlUara

1.30

duznyeckue SBICHUSI B NpupoAc. MPHUMCPBI ABHMKCHHA C PA3JIMYHBIMU
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CKOPOCTSMH B JKUBOM M HEXKUBOM NPHUPOAE, NEUCTBUE CUIIBI TPEHUs
B IIPUPOJE U TEXHUKE, MPWINBBI U OTIUBBI, JABMKEeHHUE 1iaHeT ConHeuHOon
CUCTEMBbI, PEAaKTHUBHOE JBW)XCHHE >KMBBIX OpPraHMU3MOB, pblUard B TeJe
YeJI0BEKa, BIUSHUE aTMOC(EPHOTO JIaBJICHUS Ha )KMBOW OpraHu3M, IJIABaHKE
pbIO, BOCHpPUSTHE 3BYKOB >KMUBOTHBIMHU, 3EMJIETPSICEHUE, CEUCMHUUYECKHE
BOJIHBI, I[YHAMH, 3XO

1.31 | TexHu4ecKue yCTPOMCTBA: CIUAOMETP, JATYUKHU TOJIOKCHUS, PACCTOSHUS
U YCKOPEHHMS, JTUHAMOMETp, MOJAIIUIHUKHA, PAKETHI, pblUar, IMOJBUKHBIN
W HETOJBIWKHBIH OJIOKH, HAKJIOHHAS IIJIOCKOCTh, IMPOCTHIE MEXaHHU3MBI
B ObITy, cooOmarommecs COCyAbl, YCTPOMCTBO  BOJIOMPOBOJA,
TUAPABINYECKUN TMpecc, MaHOMETp, OapoMeTp, BBICOTOMED, IMOPIIHEBOMN
HacoC, apeoMeTp, 5XOJOT, HCHOJb30BAHUE YIbTPAa3ByKa B  OBITY
U TEXHUKE

2 TEIJIOBBIE ABJIEHUA

2.1 OCHOBHBIE TIOJOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUU CTPOCHUS
BemiecTBa. Mojenu TBEpAOro, >KUIKOTO M Ta3000pa3HOTO COCTOSHUMN
BenecTBa. Kpucrammueckue u amopdHbie Tena

2.2 JIBrokeHue yactul, BemniecTBa. CBs3b CKOPOCTHM  JIBMDKCHHUSI YaCTHII
¢ TeMneparypoil. BpoyHoBckoe aBuxkeHue, 1udpdysus

2.3 CmauuBaHKe U KaUWJUISIPHBIC SIBJICHUS

24 TenaoBoe paclIupEeHUE U CKATHE

2.5 TerioBoe paBHOBECHE

2.6 Buytpennsis sneprusi. Pabota u Teruonepenaada kak criocoObl H3MEHEHUS
BHYTPEHHEH SHEPTUU

2.7 Busl Tenionepeiaun: TEMI0NPOBOIHOCTh, KOHBEKIIMS, U3TyUEHUE

2.8 |HarpeBanme wu oxmaxjaeHue Ten. KonmuecTBO TEIUIOTHL. Y JelbHas
TEMJIOEMKOCTB:
Q=cm(t,—ty)

2.9 3aKOH COXpaHEHUS YHEPTUH B TEIJIOBBIX MPOIECCaX. Y pPaBHEHUE TEIIOBOTO
Oananca:
Q+0Q,+..=0

2.10 | HUcnapenne u xoHneHcanus. V3mMeHeHne BHYTPEHHEW SHEPTHH B MPOIECCE
UCTapeHusi W KoHAeHcauuu. KumeHue >XUAKOCTU. YJIeJbHAs TeIioTa
napooOpa3zoBaHUs:
L=2

m

2.11 | BraxHocTh BO3Iyxa

2.12 |IlnaBnenue ¥ Kpuctauzauusa. V3mMeHeHHWe BHYTpPEHHEW SHEpruu
IpY IJIABJICHUU W KPUCTAJUIM3AIMU. Y IeJibHas TEIJI0Ta MJIaBJICHUS:
=2

m
2.13 | BHyTpeHHsIs SHEPrusl CrOpaHUs TOTUIMBA. Y ACNIbHASI TEIJIOTa CTOPAHMUS

TOIIJIMBA.
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qg=2
m
2.14 | ITpunuumnsl padoTsl TemnoBbix asurareneit. KI1/I remaoBoro nBuraresns
2.15 | [IpakTudeckue pabOThI
WN3mepenre  yaenbHOW  TEIJIOEMKOCTH  METAUIMYECKOTO  I[WJIMHJPA;
KOJIMYECTBa TEIUIOThI, MOJYYEHHOTO BOJOM KOMHATHOM TeMIiepaTypbl
(UKCHUpOBaHHON Macchl, B KOTOPYIO OMNYIIEH HAarpeTblii MHIUHID;
KOJIMYECTBA TEIUIOTHI, OTJJAHHOTO HAarpeThiM LIWJIMHIPOM, IOCJIE OIMyCKaHUs
€ro B BOJly KOMHATHOM TeMIEpaTypbl; OTHOCUTEIILHON BIIAXKHOCTH BO3/yXa;
YAEJIBbHON TEMJIOTHI MIABJICHUS JIbJA.
HccnenoBanne M3MEHEHUs TEMIIEPATypPbl BOABI IIPU PA3IMYHBIX YCIOBHSX;
ABJICHHSI TEIUIOOOMEHA NpPHU CMEIIMBAHUM XOJOJHOM W TopsyYed BOIbL;
MIpoILIeCcCca UCTIAPEHUS
2.16 | ®usmyeckue SABICHUS B  NPUPOJE: TOBEPXHOCTHOE  HATSIKCHHE
U KanuJUISIpPHBIE SIBJICHHSI B NPHUPOJE, KPUCTAUIBI B IPUPOJE, U3ITYyUYCHHE
ConHua, 3amep3aHHe BOJOEMOB, MOpCKUE Opu3bl; 00pa3oBaHHE pPOCHI,
TyMaHa, UHEsl, CHETra
2.17 | Texnuyeckwe YCTpPOWCTBA:  KaMWUISAPbI, TMPUMEPHl  HCIOJIb30BAHUSA
KPUCTAJIOB, JKMJIKOCTHBIA TEPMOMETp, AATYMK TEMIIEpaTypbl, TEPMOC,
CUCTEMa OTOIUIEHHs JOMOB, TUTPOMETPHI, IICUXPOMETP, NapoBasi TypOuHa,
JIBUTaTeJIb BHYTPEHHETO CrOpaHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Onextpuzanus Tei. /[Ba Buaa 3JeKTPUUYECKUX 3apsI0B
3.2 B3auMoelicTBre 3apsiyKeHHBIX Tell. 3aKoH KyoHa
3.3 3aKOH COXpaHEHHUsI DIECKTPUUECKOTO 3apsiaa
3.4 Onexrpuyeckoe nosie. HampsokeHHOCTh 3ieKkTpudeckoro mnoss. [IpuHoun
CYNEPHO3ULMHU FTEKTPUUYECKUX MoJIeH (Ha KaueCTBEHHOM YPOBHE)
3.5 Hocurenn osnextpuyecknx 3apsaoB. [leficTBHE AIEKTPUYECKOTO MO
Ha AJIEKTpUUYecKue 3apsiabl. [I[pOBOJHUKH U AUAIEKTPUKHU
3.6 [TocTOsTHHBIN INEKTPUYECKUIN TOK. [[eMCTBHS 3ieKTpuueckoro toka. Cuna
toka. Hampsixkenue.
1=4
t
u=A
q
3.7 DIEKTPUUECKOE CONPOTUBICHHE. Y IETbHOE ANEKTPUUECKOE CONPOTUBIICHHUE:
r=P
S
3.8 3akon Oma Juisl y4acTKa 3JEKTPUUYECKOM 1IeTIH:
=2
R
3.9 [TocnenoBarenbHOE COEIMHEHNE POBOIHUKOB:
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=1L U=U;+U; R=R;+R,.
HapaJIJ]eJILHoe COCAMHCHUC ITPOBOAHMNKOB PABHOI'O COIIPOTHUBIICHU S

R
U=U:l=1+1:R=_1"
1 2 1 2 2

CMelnIaHHbIe COCAMHCHUA ITPOBOAHHNKOB

3.10 | PaGota 1 MOIITHOCTB JIEKTPUYECKOTO TOKA.
A=U-I-t;,P=U"I

3.11 | 3akon JIxxoyns-Jlenna:

Q=I>"R-t

3.12 | OmbiT Dpcreaa. MaruuTHoOe MOJ€ MPSMOTO MPOBOJAHMKA C TOKOM. JImHUU
MarHUTHOW MHAYKIIUU

3.13 | MarHuTHOE MoJje MOCTOSIHHOTrO MarHuTa. B3anMojeiicTBue MOCTOSTHHBIX
MarHuTOB

3.14 | JleficTBre MarHUTHOTO IOJIsl HA MPOBOJIHUK C TOKOM

3.15 OmnbiThl Papajed. SABaeHUE 2JIeKTPOMAarHUTHON MHAYKIMU. [TpaBuiio JleHna

3.16 | [IpakTrueckue paboOTHI
N3mepeHre 3IEKTPUYECKOr0 CONPOTUBIEHUS PE3UCTOPA; MOIIHOCTH
ANEKTPUUECKOr0 TOKA; pabOThI ANEKTPHUUECKOTO TOKA.

HccnepoBanre 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOLIEIO B IPOBOJHUKE
(pe3ucTophl, JaMIlOyKa), OT HANpsDKEHUsS Ha KOHIAX MPOBOJHUKA;
3aBUCHUMOCTH COMNPOTUBJICHUST OT JUIMHBI TMPOBOJHUKA, IUJIOMIAJAN €T0
MONEPEYHOr0 CEYEHUS U YAEITBHOTO COTPOTUBIICHUS.

IIpoBepka MpaBHIIa JUIS AIEKTPUUYECKOTO HaIpsHKEHUS
IpU TOCIEAOBATEIbHOM COEIMHEHUU MPOBOJHUKOB; IMpaBWiIa AJISI CHUJIIBI
ANEKTPUYECKOTO TOKAa MpPH NapaIeIbHOM COECIUHEHUU MPOBOIHUKOB
(pe3ucCTOpHI U JIAMITOYKA)

3.17 | ®usuveckue SBICHUS B MPUPOJE: DIEKTPUUECKHUE SBIECHUS B aTMocdepe,
AJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE ToJe 3eMiu, Jpend
MOJIFOCOB, POJb MArHUTHOTO TOJSI JJIA JKU3HU Ha 3emiie, MOJISIpHOE
CUSIHUE

3.18 | Texuuueckue yCTpOWCTBA: AIEKTPOCKOII, aMIIEPMETP, BOJBTMETP, PEOCTAT,
CYETYMK JJICKTPUUYECKOM DSHEPruu, IJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONIPUOOPHI (mpumepsl), AIEKTPUUYECKUE
MPEJOXPAHUTEINN, DJIEKTPOMArHUT, AJEKTPOABUTATENb MOCTOSHHOTO TOKa,
TE€HEepaTOp MOCTOSIHHOTO TOKa

3.19 | DnekTpomarauTHbIe BOIHBL [1Ikasia 3IeKTpOMarHUTHBIX BOJIH

3.20 | JlyueBas monenb cBeTa. [IpsiMoIuHeiHOE pacipOoCTpaHEHHUE CBETA

3.21 | 3akoH otpaxenus cseta. [limockoe 3epkaiio

3.22 | IlpenomieHue cBeTa. 3aKOH MPEIOMJICHHUS CBETa

3.23 | lucniepcus cBeTa

3.24 | Jlunza. Xox myueir B nuH3e. DoKycHOE paccTosiHUE JUH3bI. OnTHYeckas

CHJIa JIMH3bI:

D=1/F
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3.25 ‘ I'ma3 kak ontuydeckas cucrema. Ontuyeckue npudopsl ‘

3.26 | [IpakTudeckue pabOThI
N3mepenne onTuueckoi CUilbl COOMpAaroIiei TMH3bI; POKYCHOTO pacCTOSHUS
coOuparomieid JUH3bI (IO CBOWCTBY paBEHCTBA pa3MEpOB MpeaMera
U U300paKeHHUs, KOrja TMpeaMeT paclojokeH B JIBOMHOM ¢okyce),
MoKa3aresis MPEeJIOMIICHUS CTEKJIA.
UccnenoBanue CcBOMCTBA M300pa)K€HUs, IMOJIYYEHHOTO C TOMOIUIBIO
coOuparoiel TUH3bl; U3MEHEHUs (POKYCHOI'O PACCTOSIHUS IBYX CIIOKEHHbIX
JIMH3; 3aBUCUMOCTHU YTJIa MPEIOMJICHHUS] CBETOBOTO JIyda OT YIJIa MaJIeHUs
Ha TPaHMIIE «BO3AYX — CTEKIIO»

3.27 | ®usnveckue siBIeHUs B mpupoze: 3armenus Comuna u JlyHbl, 11BeTa Te,
ONTHYECKHE ABJICHUs B aTMocdepe (1BeT Heba, pedpakiius, pagyra, MUpax)

3.28 | TexHuyeckue yCTpPOMCTBA: OUYKH, MEPHUCKOMN, (poToammapar, ONTHUYECKHE
CBETOBO/IbI

4 KBAHTOBBIE ABJIEHUA

4.1 PannoaktuBHOCTh. Anb(da-, Oera-, ramMma-usnydeHus. Peakimuu anbda-
u OeTa-pacmnaja

4.2 Omneitel Pe3zepdopna no paccesHuto anbda-dactuu. Ilnanerapnas monens
aToMa

4.3 | CoctaB aToMHOTO spa. M30TorbI

4.4 [Tepuon nmonypacnaga aTOMHBIX sIIEP

4.5 | SlnepHble peakiMu. 3aKOHbI COXPaHEHMsI 3apsJ0OBOIO M MACCOBOTO YHCE

4.6 dusnueckue SBICHUS B TMPUPOJIC: €CTECTBEHHBINM pPaJIMOaKTUBHBINA (OH,
KOCMHUYECKHE JIyYd, PaIuOaKTUBHOE HM3IyYeHHE MPUPOJHBIX MHUHEPAJIOB,
JCHCTBHE PaIMOAKTUBHBIX U3ITyUYEeHUI Ha OpTraHU3M YeJIOBEeKa

4.7 TexHudeckue yCTpOWCTBA: CIEKTPOCKOI, WHIWBHUIYAIbHBIA JTO3UMETP,

kamepa BuiibcoHa, siiepHasi JHEPTreTHKA
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