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Pa6oyast mporpamma no ¢uzuke ans 7-9 kiaacca pa3paboTaHa B COOTBETCTBUM € IPUMEPHON
paboueil mporpaMMoii OCHOBHOTO 00111ero oopa3oBaHus Mo ¢pu3nke (0a30BbI YPOBEHBD).
CopneprkaHue MporpaMMbl HaIIpaBiIeHO Ha (POPMUPOBAHHUE €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH
y4aluxcs U OpraHu3aIfio U3ydeHus PU3UKHU Ha IeITeIbHOCTHON OCHOBE. B Hell yunThiBaroTCs
BO3MOYKHOCTH mipeaMeTa B peanusanun TpedoBanuit @I'OC OO0 k maaHupyeMbIM JTHIYHOCTHBIM
Y METalpeIMETHBIM pPe3yJIbTaTaM 00yUeHUs, a TAK)KEe MEXITPEIMETHBIEC CBSA3H €CTECTBEHHO-
Hay4YHbIX y4EOHBIX MPEIMETOB HAa YPOBHE OCHOBHOI'O 001IEro 0Opa3oBaHusl.

B nporpamme onpenenstoTcss OCHOBHbBIE L€ N3Y4Y€HUS (PU3UKU HAa YPOBHE OCHOBHOT'O OOIIETO
o0pa3oBaHus, JIAHUPYEMbIE PE3yIbTaThl OCBOEHUS Kypca (PU3UKU: JINYHOCTHBIE,
MeTalpeIMeTHbIE, IPEIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma ycraHaBIMBaeT paclpeiejeHue yueOHoro Marepuara 1o rogam ooydeHus (1o
KJIaccaM), IOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS [IPEIMETHOTO
CoJIepKaHUs U yu€Te BO3PACTHBIX OCOOCHHOCTEN yJalMXCs, a TAKXKe TeMaTHYeCKOe
IUIAaHUPOBAHHE C yKa3aHUEM KOJINYECTBA YACOB HA M3YUYEHUE K101 TEMbI U IPUMEPHON
XapaKTEePUCTUKON y4eOHON AeATeIbHOCTH YUALIUXCsl, pealu3yeMOM PU U3YUEHUH ITHX TEM.
JlanHast mporpamMma npeaycMaTpuBaeT u3ydyeHue pu3nuku Ha 6a30BoM ypoBHeE B 00bEMe 238 u 3a
TpH roa oOyyeHus 1o 2 4 B Heleto B 7 M § kilaccax U 1o 3 4 B HeJlelto B 9 kiacce.
Peanuzyercs npu ucnosib30BaHuU yueOHUKOB «Pu3uka» ais 7, 8 kiiaccoB aBTopa A. B.
[lepbimkuna u «Pusuka» 1s 9 kinacca aBropos A. B. Ilepeinkuna, E. M. I'yTHuK -
nopaboTaHbl U MOATOTOBICHBI K n3AaHuio H.B. ®unonosuy.



[HOACHUTEJIBHASA 3AIIMCKA

Coneprxanue [Iporpammel HaripaBieHO Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH
y4aluxcs U OpraHu3alHio U3ydeHus (PU3NKHU Ha 1eATeIbHOCTHOM OCHOBE. B Hell yunThIBaroTCs
BO3MOKHOCTH IpenmeTa B peanuzanuu TpedoBannii @®I'OC OO0 k miaHupyeMbIM JTHYHOCTHBIM
1 METanpeIMETHBIM pe3ylbTaTaM 00y4eHHUsI, a TAKKe MEKIPEIMETHBIE CBA3H €CTECTBEHHO-
HAy4YHBIX y4eOHBIX MPEIMETOB HAa YPOBHE OCHOBHOT'O 0011er0 00pa3oBaHusl.

B nmporpammMe onpenenstoTcsi OCHOBHbIE 11€JIM U3y4eHUs (PU3HKU Ha YPOBHE OCHOBHOT'O OOIIIETO
00pa3oBaHus, MIIAHUPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (PU3HUKH: TMUYHOCTHBIE,
MeTanpeaMeTHbIE, TPeMETHBIEC (Ha 6a30BOM ypOBHE).

[Iporpamma ycraHaBIMBaeT paclpeiejeHue yaeOHOro Marepuara rno rogam o0ydeHus (1o
KJ1accaM), MpeJyiaraeT IpUMEpPHYIO MOCIIe10BaTeIbHOCTh U3YYE€HHUS TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHSI IPEIMETHOTO COICPKAHUS M YUETE BO3PACTHBIX OCOOCHHOCTEH YUaIIUXCsl, a TAKKE
IIPUMEPHOE TEMaTHYECKOE IUIAHUPOBAHHE C YKa3aHUEM KOJIMUYECTBA YACOB HA U3YyYEHHE KaKIA0N
TEMBI ¥ IPUMEPHON XapaKTePUCTUKON yueOHOM NesTEeNbHOCTH YUaIIUXCsl, peaTu3yeMoi pu
U3YYEHHH ITHX TEM.

B paGoueii mporpamme B TEMaTHYECKOM ITAHUPOBAHUU OBITH YYTEHBI BO3MOKHOCTH
UCIIOJIb30BaHUS 3JIEKTPOHHBIX (LHU(POBBIX) 00pa30BaTEIbHBIX PECYPCOB, SABISIOMUXCSA y4eOHO-
METOJIMYECKUMU MaTepuaiaMy (MyJlIbTUMEIUHHBIE IPOTPAMMBI, 3JIEKTPOHHBIE YUEOHUKHU U
3aJJauHUKH, 3JIEKTPOHHBIE OMOIMOTEKH, BUPTYaIbHbIE TJAOOPATOPUH, UTPOBBIE IPOIPAMMBI,
KOJUIEKIIMH IIU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB), PEATH3YIOUINX AUTAKTHUECKUE
Bo3MoxHocTH VKT, coneprkaHne KOTOPBIX COOTBETCTBYET 3aKOHOJATEILCTBY 00 00pa30BaHUU.
[IpumepHas pabouas mporpaMma Mpe1oCTaBIsIeT BO3MOKHOCTH JUIsl pean3aliiy pa3InuHbIX
METOAMYECKUX MOXO0JI0B K MPENOAaBAHNI0 (PU3UKHU NP YCIOBUU COXPAaHEHHs 0053aTeIbHOM
4acTH COJIEpKaHMA Kypca.

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O IIPEJIMETA «®U3UKA»

Kypc ¢pusukun — cuctemooOpas3yromuii A1 €CTECTBEHHO-HAYUHBIX Y4€OHBIX TPEIMETOB,
MOCKOJIBKY (PU3UYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIECCOB U SIBJICHHUH, N3y4aeMbIX XUMHUEH,
Ouosorueii, actpoHoMuei U ¢puznueckoit reorpadueit. u3znka — 3TO MPEeAMET, KOTOPHII He
TOJIBKO BHOCUT OCHOBHOM BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTHHY MUpPa, HO U IPEAOCTABIISIET
HaunOoJiee sicHble 00pa3iibl IPUMEHEHUS] HAYYHOI'0 METO/1a TO3HAHUA, T. €. Clloco0a MoJTyYeHHs
JIOCTOBEPHBIX 3HaHMI 0 Mupe. HakoHel, pu3nka — 3To MpeaAMET, KOTOPbIN HapsALy ¢ APyTUMU
€CTECTBEHHO-HayYHbIMU MpPEAMETaMH JOJDKEH J1aTh IIKOJIBHUKAM IIpe/ICTaBIeHUue 00
YBJIEKATEJIbHOCTH HAYYHOTO UCCIIEA0BAHUS U PAJIOCTH CAMOCTOATEIBHOTO OTKPBITUS HOBOTO
3HAHMUA.

Opna 13 raaBHBIX 33/1a4 GU3UYECKOT0 00pa30BaHUs B CTPYKType o0LIero o0pa3oBaHus COCTOUT
B (DOPMHUPOBAHUU €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH U UHTEpECa K HayKe Y OCHOBHON MaccChl
oOyuaronuxcsi, KOTopble B JajdbHEHIIeM OyayT 3aHAThI B CAMbIX Pa3HOOOpa3HbIX chepax
nestenbHocTH. Ho He MeHee Ba)XXHOM 3a7jauell sIBJISETCS BBIABJICHUE U ITOATOTOBKA TAJIAHTIMBBIX
MOJIOJIBIX JIFOJIeH JUTs POIOKEHUST 00pa30BaHMs M NallbHEHIeH mpodecCuoHaIbHON
JeSITEIHOCTH B 00J1aCTH €CTECTBEHHO-HAYYHBIX UCCIIEAOBAHUI U CO3JaHIH HOBBIX TEXHOJIOTHA.
EcrecTBeHHO-Hay4yHasi FIPaMOTHOCTB - 3TO CIIOCOOHOCTh Y€JI0BEKA 3aHUMATh AKTUBHYIO
IpaXIaHCKYIO MO3HIIMIO IO O0IIECTBEHHO 3HAYUMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBCHHBIMU
HayKaMH, U €ro TOTOBHOCTb UHTEPECOBATHCS €CTECTBEHHO-HAYYHBIMH HEAMHU.

Hay4Ho rpaMOTHBII YeTOBEK CTPEMUTCS] Y4acTBOBATh B apryMEHTHPOBAHHOM OOCYKICHUN
po0JIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM U TEXHOJIOTUSM, UYTO TPEOYET OT HEro
CJIEAYIOIIUX KOMIIETEHTHOCTEM:

— HAY4HO OOBSACHSATH ABICHMUS,

— OLICHMBATh U IOHUMAaTh OCOOEHHOCTH HAYYHOI'O UCCIIEI0OBAHUS,

— HMHTEPIPETUPOBATH JaHHBIE U UCIIOJIb30BaTh HAYYHBIE JOKA3ATENbCTBA IS TOJIy4YECHUS
BBIBOJIOB.



Nzydenne pus3nku ciocoOHO BHECTH PENIAIOIINN BKIaJ B OPMUPOBAHUE €CTECTBEHHO-HAYUIHOM
TPAaMOTHOCTH OOYJarOIITIXCSI.

HEJIN N3YUYEHUSA YYEBHOI'O IPEJIMETA «®U3UKA»

Ilenu uzyuenus gpusuxu:

—TpuoOpeTeHNEe NHTEPECa U CTPEMIICHHS 00YYaIOIIUXCS K HAYYHOMY H3YUEHHUIO TPUPO/IbI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

—pa3BUTHE MIPE/ICTABICHUI 0 HAYYHOM METO/Ie IO3HaHUs U (POpMUPOBaHHE
HCCJIEI0BATENILCKOIO0 OTHOLIEHUSI K OKPY KAIOLIUM SIBICHUSM,;

—popMupoBaHuEe HAYYHOT'O MUPOBO33PEHHUS KaK pe3ylbTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuH U GyHIAMEHTAIbHBIX 3aKOHOB (PU3HKH;

—(opMupoBaHue NpeCTaBICHUN O POIN PU3UKHU IS PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK,
TEXHHUKH U TEXHOJIOTHIA;

—Ppa3BUTHE MIPEACTABICHUI O BO3MOXKHBIX cepax Oyayien mpodeccuoHaaIbHOM
JeSITETbHOCTH, CBA3aHHOU C (PU3MKOH, MMOATOTOBKA K JTalbHEHIIEMY 00YYEHHIO B TOM
HaIlpaBJICHUU.

Jocmudicenue 3mux yeneii Ha ypoeHe 0CHOGHO20 00uie2o 00pazoeanusa odecnevyugaemcs
peuienuem ciedyruux 3a0au:

—TpuoOpeTEeHNE 3HAHUN O TUCKPETHOM CTPOEHHUH BEILIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
3JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

—TIpHOOpETEHNE YMEHHUI OITUCHIBATH M OOBSACHATH (PU3UUYECKHE SBICHHS C UCTIOJIb30BaHHEM
MOJIYYECHHBIX 3HAHUN;

—OCBOEHHME METO/I0B PEIICHUS IPOCTENIINX paCUETHBIX 3a]]a4 C UCIIOJIb30BaHUEM (PU3NUECKUX
MO/IeJIeH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

—pa3BUTHE YMEHUN HA0JII01aTh IPUPOJIHBIE SIBJICHUS U BBIIIOJIHATH OIBITHI, JA0OpATOPHBIE
paboThI U SKCIIEPUMEHTATbHBIE UCCIEAOBAHUS C UCTIONB30BAHUEM U3MEPUTEIBHBIX IPUOOPOB;
—OCBOCHHE MPUEMOB pabOTHI ¢ HHPOPMAIHEH PU3MUECKOTO COEPKAHUS, BKIIOUAs
UHGOPMAIIMIO O COBPEMEHHBIX JTOCTIKEHUSIX (DU3UKHU; aHAIU3 U KPUTHYECKOE OLICHUBAHUE
nH(popMalnu;

—3HAKOMCTBO €O cpepaMu pohecCuOHATBHON A TEIbHOCTH, CBA3aHHBIMU C (PU3UKOM, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JIOCTIKEHUSIX (DU3NIECKON HAYKH.

MECTO YYEBHOT O IIPEJIMETA «®PU3UKA» B YYHEBHOM IIJIAHE
JlaHHas mporpaMMa mnpeaycMaTpruBaeT u3ydeHue Gu3uKu Ha 6a30BOM ypoBHE B 00bEMe 238 4 3a
Tpu rojia oOy4yeHus Mo 2 4 B HEJIEI0 B 7 U 8 Kjlaccax M 1o 3 4 B HeZeNo B 9 Kiacce.

7 KJ1ace
Pa3nen 1. ®Pusuka u e€ posib B NO3HAHUHN OKPY/KAOIIET0 MU Pa
®dusuka — Hayka o npupoje. SAsnaenus npupoasl (MC ). Ousnueckue sIBICHUS: MEXaHUYECKHE,
TEIUIOBBIE, YIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
Odusnueckue BennynHbl. M3mepenne pusnueckux BennuuH. Ousznueckue mpruOopsl.
[TorpemHocTh U3MeEpeHUid. Mex1yHapoaHasi CUCTEMA €IMHULL.
Kak ¢u3uka n gpyrue ectecTBeHHbIE HAyKH U3Yy4aroT Ipupoay. EcTecTBeHHO-HayUYHBIN METOJ
MO3HAHMUs: HAOII0/IeHUE, TOCTAHOBKA HAyYHOT'O BOIIPOCA, BBIIBUKEHHE THIIOTE3, SKCIICPUMEHT
10 IIPOBEPKE IMIIOTE3, 0OBsICHEHNE HaOM01aeMoro sBieHus. Onucanue GU3n4ecKuXx sBICHUHN C
IIOMOILBIO MOJIEIIEH.

Jlemoncmpayuu

1. MexaHu4yeckue, TeIIOBbIe, JIEKTPUIECKIE, MATHUTHBIC, CBETOBBIC SIBIICHUS.

2. duznueckre mpuOOPHI U IPOLeypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U IIU(POBBIM
pudopom.

Jlabopamophvie pabomol u onvimol

1. OmnpeneneHne NEHBI JSICHUS KAl H3MEPUTEIHLHOTO MPHOOpa.

2. N3mepenue paccTossHUA.



3. N3mepenue 06bEMa XUAKOCTH U TBEPAOTO Tea.

4, Onpenenenre pa3MepoB MaJIbIX TE.

5. N3mepenne TeMneparypsl Py MOMOLIM KUAKOCTHOIO TEPMOMETpa U JaT4uKa
TEMIEPATYPHI.

6. IIpoBeneHue ucciuenoBanys o MPOBEPKE TUIIOTE3bL: JAJIBHOCTD MOJIETA IAPUKA,

MYIEHHOT'O TOPU30HTAJIBHO, TEM 60J'II)HJ€, yeM OOJIbIIE BRICOTA ITyCKa.

Pa3nea 2. IlepBoHayajibHbIe CBeJleHUS] O CTPOCHUM BellecTBa

CTpOGHI/Ie BCHICCTBA. ATOMBI U MOJICKYJIbI, UX PA3MCPHI. OHBITBI, AOKa3bIBAOIHUEC JUCKPETHOC
CTPOEHUE BEILECTBA.

JIBr>keHue yacTull BeniectBa. CBs3b CKOPOCTHU ABUKEHUS YACTHI] C TEMIIEPATYPOH.
bpoyHoBckoe asmxenue, auddysus. BzaumozeiicTBue yacTuil BeIecTBa: MPUTIKEHUE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSHUS BEILIECTBA: CTPOECHUE Ta30B, JKUAKOCTEH U TBEPABIX (KPUCTAIUINYECKHX )
Tel. B3anMocBs3b MCKOY CBOMCTBaMU BCIICCTB B PA3HBIX arpCraTHbIX COCTOSAHUAX U UX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jlemoncmpayuu

1. Hab6nronenne 6pOyHOBCKOTO ABHIKEHUS.

2. Habmonenue nuddysun.

3. Habmronenue siBiaeHuit, 00BbACHSIOMUXCS MPUTSHKEHUEM WA OTTAIKMBAHUEM YaCTHUIL
BEIIECTBA.

Jlabopamophvie pabomol u onwvimol

1. Omnenka guaMeTpa aToMa METOIOM PSIJIOB (C UCTONIb30BaHNEM (oTorpaduii).

2. OnpITHI 110 HAOTIOJEHUIO TETIOBOTO PACIIMPEHUSI Ta30B.

3. OmnBITHI TT0 OOHAPYKEHUIO IEHCTBUS CHIT MOJICKYJISIPHOTO TIPUTSKCHHUS.

Pa3znen 3. /IBuskeHue U B3aUMOAeiCTBUE TeJl

Mexannueckoe nBuxeHue. PaBHoMepHOE 1 HepaBHOMEpPHOE BHkeHnEe. CkopocTs. CpeHss
CKOPOCTh IPU HEPAaBHOMEPHOM JIBH)KEHUU. Pacuér myTu U BpeMEHHU JBUKEHHUSL.

SIBneHue MHEPUMH. 3aKOH MHEPLUMHU. B3auMoaeicTBUE Te Kak IPUUMHA U3MEHEHHS CKOPOCTH
NBUKEHMS Ted. Macca kak Mepa MHEpTHOCTH Tena. [InotHocTs BemecTBa. CBsI3b INIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €IMHHIIE 00BEMA BEIIECTBA.

Cuna xak XxapakTepuCTHKa B3auMoaencTBus Ten. Cuna ynpyroctu 1 3akoH ['yka. smepenue
CHUJIBI C TIOMOLLBIO JUHAMOMETpA. SIBJIEHHE TATOTEHUS U cuila TskecTu. Cuila TSKECTH Ha
npyrux mianerax (MC). Bec tena. HeBecomocts. CioxkeHue cuil, HapaBieHHbBIX 110 OJJHOU
npsmoil. PaBHozelicTByromast cuit. Cuna TpeHus. TpeHue CKOIbKEHUs U TpeHue nokos. Tpenne
B nipupoe u texuuke (MC).

Jlemoncmpayuu

HabmroieHne MexaHn4eckoro JBUKEHHs Teja.

N3Mepenne ckopocTy NPSIMOIMHENHOTO ABMKEHUS.

Hab6nronenue siBeHNst HHEPIIUU.

HaGnroenne u3MeHeHus! CKOPOCTH ITPU B3aUMOJICHCTBUH TEII.

CpaBHeHHE Macc 10 B3aUMOJICUCTBHUIO TEI.

CrnosxeHue cuil, HapaBJIEHHBIX 110 OJHOU IPSIMOH.

ﬂa60pam0pnbze pabomul u onvimvl

SRS RN

1. Omnpenenenne CKOPOCTH PABHOMEPHOTO JIBHKEHHUS (IIApUKA B KUAKOCTU, MOJICIH
3JIEKTPUIECKOTO aBTOMOOWIIS U T. T1.).

2. Omnpenenenne cpeaHel CKOPOCTH CKOMBKEHHS OpyCKa WIIH IIapuKa 10 HAKIOHHOM
TUTOCKOCTH.

3. Omnpenenenue MIOTHOCTHA TBEPIOTO TeNa.

4, OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUS (edopmaliun) npyKuHbI OT

MIPUIIOKEHHOM CUIIBI.



5. OmBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHHUS CKOJIBXKECHHUS OT CHJIBI JaBJICHHSI
U XapakTepa COMPHUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3nea 4. laBinenue TBEpAbIX TeJl, ;KMAKOCTe U ra3oB

Hasnenue. CriocoObl yMEHBIICHUS U YBEIMUCHUA faBiieHus. [laBienue ra3a. 3aBUCUMOCTh
naBJieHus raza ot o0béMa, TeMrepatypsl. [lepenayua naBieHust TBEPIABIMU TEIaAMH, KUIAKOCTIMHU
u razamu. 3akoH [lackans. IlneBMaTHueckue MalIuHbl. 3aBUCUMOCTbD J1aBJICHUS )KUJIKOCTH OT
rryounsl. ['uapocratudeckuii napagokc. CooOmatromuecs cocynbl. [ uapasinundeckue
MEXaHU3MBI.

AtMocdepa 3emnn u armocepHoe paBieHue. [[puauHbI CyIIIeCTBOBAHUS BO3AYITHON 000JI0YKH
3emin. OnbiT Toppuyernu. M3mepenue armochepHOro naBieHus. 3aBUCUMOCTb aTMOC(HEPHOTO
JaBJICHUSI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl asist uamMepeHust atMochepHoro JaBIeHHUS.
JleiicTBHE )KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeNo. BriTankuparomas (apxume1oBa) cuia.
3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.

Jlemoncmpayuu

3aBUCHMOCTD JaBJIEHUS ra3a OT TEMIEPATyphl.

Ilepenada naBiIeHHS )KUIKOCTBIO U Fa30M.

CooOmraronuecs CoCyabl.

I'mnpasnnueckuii nmpecc.

[IposiBnenue nercTBust aTMOCc(hepHOTO JaBICHHUS.

3aBHCHMOCTH BBITAIKMBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH TeJa U TNIOTHOCTH
AKUIKOCTH.

7. PaBeHCTBO BBITAIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue miiaBaHus TeN: MJIABAHUE WK MTOTPYKEHHUE TeJl B 3aBUCUMOCTU OT
COOTHOUIECHUS IUIOTHOCTEH TeJIA U KUIKOCTH.

JlabopamopHvie pabomul u onvimol

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00BbEMA MOTPYKEHHON B KUIKOCTh
YacTH Tela.

2. OmnpenerieHne BHITATKUBAIONIEH CUITBI, ICUCTBYIONIEH HA TEJIO0, MOTPYKEHHOE B
KUIKOCTb.

3. [TIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIBI, AEHCTBYIOIIEH HA TEJIO B AKUJIKOCTH,
OT MAacChl TeJa.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIbI, JEHCTBYIOMIEH Ha
TEJIO B XKHJIKOCTH, OT 00bEMa MOrPY>KEHHOM B XKHUJIKOCTh YaCTH TeJa U OT INIOTHOCTHU KUKOCTH.
o. KoHcTpynpoBaHne apeomeTpa Uil KOHCTPYUPOBAHUE JIOJKH U OIIPENIEIICHHE €€
IPY30II0ABEMHOCTH.

ogakrwdpE

Paznen 5. Pabora u MOIIHOCTH. DHEPrust

Mexanundeckast pabota. MOIIHOCTB.

[IpocTeie MexaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs TIOCKOCTb. [IpaBuiio paBHOBECHS phlyara.
[IpumeHneHue mpaBuiia paBHOBECHS pblyara K 0J10Ky. «30510TO€ mpaBmiio» Mexanuku. KI1J]
MPOCTBHIX MEXaHU3MOB. [IpoCcThIe MEXaHU3MBI B OBITY U TEXHUKE.

Mexanundeckast sHeprusi. Kunernueckas u noreHnuagbHas sueprus. [Ipespamienue oiHOro Buia
MEXaHUYECKOU SHEPIrUu B IPyroil. 3aKOH COXPAaHEHUS SHEPTUU B MEXaHUKE.

Jlemoncmpayuu

1. IIpumMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamophwvie pabomul u onvimol

1. Onpenenenue pabOThI CHIIBI TPEHUS IIPU PABHOMEPHOM JIBH)KEHUH TeJIa MO
TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBanue ycioBuil paBHOBECHUS pblUyara.

3. N3mepenne KIIJ] HaKIOHHOM MJIOCKOCTH.

4. N3yuyenune 3aKoHa COXpaHEHUS MEXaHUYECKOM YHEPIUU.



8 KJace

Pa3nen 6. TenioBbIe IBJCHUSA

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH CTPOCHHMS BellecTBa. Macca u
pa3zMepsl aTOMOB U MOJIEKYJ. ONbIThI, IOATBEPKJAOLINE OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKON TEOPHH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3HOro COCTOSIHUMN BelecTBa. Kpucrannuueckue u
amopdusie Tena. OObSICHEHNE CBOMCTB Ta30B, KUAKOCTEH U TBEPABIX TEJI HA OCHOBE TIOJIOKCHHUI
MOJIEKYJISIPHO-KMHETHUECKOM Teopun. CMaunBaHue U KaWUISpHbIE BIEHUS. TernoBoe
paclIupeHue U CHKATHE.

Temneparypa. CBsi3b TEMIIEPATYphl CO CKOPOCTBIO TEIJIOBOTO JABM)KEHHUS YaCTHIL.
Brytpennsis sueprusi. CriocoObl ”3BMEHEHHS BHYTPEHHEH SHEPTUH: TeTuIonepeaada u
coBepieHue padoThl. Buabl Teruionepeaayn: TEIIONPOBOAHOCTD, KOHBEKIIHS, U3TYUCHHUE.
KommuectBo Temnorel. Y aenpHas TEIIOEMKOCT BeliecTBa. Temioo0MeH U TEIIIOBOE
paBHOBECHE. YpaBHEHHE TEIIOBOTO OaaHca.

[InaBneHue u OTBEpIEBAHNE KPUCTAIUNINYECKHUX BEIECTB. Y A€IbHAs TEIIOTA [IJIaBJICHMUS.
[MapoobpazoBanue u koHaeHcanus. Ucnaperne (MC). Kunenue. Y aenbHas Terora
napoo0dpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHHUS OT aTMOC(epHOTro aBIeHUs.
Braxxnocts Bo3myxa.

OHeprus TOIUIMBA. Y IeJbHAs TEIJI0TAa CrOPAHUS.

[Tpunumns! padotel TernoBbix Asurareneil. KI1J teruioBoro npuratesns. TemioBele ABUTaTeIN U
3ammTa okpyxarotiei cpeast (MC).

3aKOH COXpaHEHMsI U MIPEBPALLEHUS SHEPTUHU B TEIIOBBIX nporeccax (MC).
Jlemoncmpayuu

Hab6mronenne 6poyHOBCKOTO ABUKECHUSI.

Habmonenue nuddysun.

HabmroieHue siBjaeHUM cMauyMBaHUs U KalWJUISIPHBIX SIBJICHUI.

Habnroienue TemnoBoro pacivpeHust Ted.

V3meHeHne 1aBneHns ra3a Mpu H3MEHEHNH 00hEMa U HarpeBaHUM WITH OXJIAXKICHUH.
[IpaBuna n3MepeHus TeMneparypsl.

Buasl Temionepenayn.

OxnaxkieHre Ipy COBEpIICHUH PabOThI.

HarpeBanue npu coBepiieHH padOThl BHEUTHUMH CUJIaMHU.

0. CpaBHEeHHE TEMIOEMKOCTEN Pa3INYHbIX BELECTB.

1. Habmaronenne Kumeuust.

12. HaGmromeHue mMOCTOSHCTBA TeMIEpaTyphl IPU TUIABICHUU.

13. Mopeny TEIUIOBEIX ABUTATEIIEH.

JlabopamopHvle pabomul u onvimoi

OnbIThI 110 OOHAPYKEHUIO JEHCTBUS CHJI MOJIEKYJISIPHOTO IPUTSKEHUSL.

OnbIThl IO BRIPAUIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WM caxapa.

OnbIThI 110 HAOTIOJECHUIO TEIJIOBOTO PACIIMPEHMSI Ta30B, )KUJKOCTEH U TBEPABIX Tel.
Onpenenenue naBaeHUs BO3AyXa B OaIOHE IIITPULIA.

OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJIEHUS BO3yXa OT ero o0béma u
HarpeBaHus WU OXJIAXKICHHUS.

RBoOoo~NOh~wNE

agrownE

6. [TpoBepka runoTe3sl IMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPHUYECKOHN TPyOKE OT TeMIIepaTypBhl.

7. Hab6nronenue n3smMeHeHus BHYTPEHHEH SHEPTUU Tela B pe3ysibTaTe TeIuIonepeaayu 1
paboOThI BHELITHUX CHIL.

8. HccnenoBanue siBeHUs TEIIOOOMEHA MPU CMEIIMBAHUN XOJIOAHOU U TOpsSYEH BOIBI.

9. Omnpenenenne KOJIMYECTBA TEIUIOTHI, MOJYYCHHOTO BOJIOHN MPHU TETNIOOOMEHE ¢ HarpeThIM
METAJUTMYECKUM ITUITUHAPOM.

10. Omnpenenenue yaeiabHON TEMIOEMKOCTH BELIECTBA.

11.  HccnenoBaHue mpoliecca UCIapeHusl.



12. Omnpenenenrie OTHOCUTENBHON BIAXKHOCTH BO3AyXa.

13. Omnpenenenne ynelIbHON TEIUIOTHI IUIABJICHHUS JIBIA.

Pa3znen 7. DnexTpuueckre 1 MarHUTHbBIE SIBJICHUS

DunexTpusanusd Tei. [[Ba poaa 3neKkTpuuecKux 3apaa0B. BzauMoaencTBue 3apsikKEeHHbBIX TEIl.
3akoH KyioHna (3aBUCUMOCTb CHJIbI B3AUMOJICUCTBUS 3aPSAKEHHBIX TEJ OT BEITUUYHHBI 3aps/10B U
pPacCCTOSTHUS MEXKIy TeIaMu).

Onexrpuueckoe nojue. Hanmpsok€HHOCTH nekTpuyeckoro nosis. [IpuHuun cynepno3uuuu
ANEKTPUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu anekrpuyeckux 3apsioB. DJIEeMEHTAPHBIN deKTpudeckuii 3apsia. CTpoeHue aToma.
[IpoBOIHMKYM M IUBIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiaa.

DIIEKTPUUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOr0 TOKa. ICTOYHUKH MTOCTOSTHHOTO
ToKa. JICHCTBHUS AJIEKTPUIECKOTO TOKA (TETIOBOE, XUMUUYECKOE, MATHUTHOE ). DIICKTPUUCCKUMA
TOK B XKHUJKOCTSIX U razax.

DnexTpuyeckas nenb. Cuiia Toka. IneKTpuueckoe HanpsbkeHue. ConpoTUBICHUE MTPOBOTHUKA.
VY nensHOE conpoTHBIIeHHE BellecTBa. 3akoH OMa st yuactka menu. [locnegoBaTenbHoe u
rapajuiesIbHOE COEIMHEHHE TPOBOIHUKOB.

PaboTa 1 MOLTHOCTB MEKTPHUUECKOT0 ToKa. 3akoH J[koyns— JleHma. DaeKkTpudeckue nemu u
MOTPeOUTENH dNIEKTpUIECKOl YHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrosiHHbIE MarHuThl. B3anMo1eiCTBHE MOCTOSHHBIX MATHUTOB. MarHuTHOE 1noJjie. MarHuTHOE
roJsie 3eMJIM ¥ €ro 3HaueHue ISl )ku3HU Ha 3emiie. OnbiT Opcerena. MarauTHoe nose
3JIEKTPUYECKOr0 TOKa. [[puMeHEeHUE 3EKTPOMArHUTOB B TEXHUKE. JI€HCTBUE MArHUTHOTO TIOJISI
Ha MMPOBOJIHUK C TOKOM. DJIEKTPOJBUTATENb IOCTOSSHHOTO TOKa. Mcnosnib3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajnes. SABneHue 3J1eKTpoMarauTHON uHAyKIuu. [IpaBuso Jlenna.
DnektporeHepatop. CrocoObl MOMyYeHUs STEKTPUIECKON IHEPTUH. DIICKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUU.

Jlemoncmpayuu

1. DneKkTpu3anys Tei.

2. JIBa poa 31EKTPUUYECKUX 3apsiI0B U B3aUMOJICHCTBUE 3aPsIKEHHBIX TEI.
3. YCTpOUCTBO U AEHCTBUE 3IEKTPOCKOIA.

4. OnekTpocTaTUuecKasi UHIyKIHSL.

S. 3aKOH COXpaHEeHHUs IEKTPUUYECKHX 3apsiIOB.

6. [IpoBOAHMKY U TUAIIEKTPUKH.

7. MozenupoBaHi€e CUIIOBBIX JTUHUN 3JIEKTPUYECKOTO TOJIS.

8. HcTOYHUKY IOCTOSTHHOTO TOKA.

9. JIericTBHS SIIEKTPUYECKOrO TOKA.

10. DNEeKTPUYECKHUHN TOK B KUJIKOCTH.

11.  T'a30BBI# pazpsn.

12. H3mepeHue CHIBI TOKA aMIIEPMETPOM.

13.  V3mepeHHe 3JIeKTPUUYECKOTO HAPSKEHUS BOJIBTMETPOM.

14.  Peoctat 1 MarasuH CONpOTUBICHUH.

15. B3auMoeiicTBr€e IIOCTOSSHHBIX MATHUTOB.

16.  MopenupoBaHue HEBO3MOXKHOCTH Pa3/IeNICHHs ITOJI0COB MAarHUTA.
17. MopenupoBaHrue MarHUTHBIX MOJIEH OCTOSHHBIX MAarHUTOB.

18. OmnsIT Dpcrena.

19.  MaruurtHoe noje Toka. DIEeKTPOMarHur.

20. JleficTBrE MAarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.

21.  DnexTpojaBUraTelb MOCTOSHHOTO TOKA.

22.  HccnepoBaHue sBICHUS IEKTPOMArHUTHON MHAYKIUH.

23. Omnbitel @apapes.

24.  3aBMCHMOCTb HalpaBJICHUs] MHAYKIIMOHHOTO TOKa OT YCJIOBHU €ro BO3HUKHOBEHHS.
25. DneKTporeHepaTop MOCTOSIHHOIO TOKa.

Jlabopamophvie pabomobl u onvimol



1. OnbITHI 10 HAGIONEHUIO SJEKTPU3ALUH TNl MHIYKIIUEH U ITPU CONPUKOCHOBEHUH.

2. HccnenoBanue NeUCTBUS JIEKTPUUYECKOTO MOJI HA IPOBOJAHUKH U TUIIIEKTPUKH.

3. C6opka 1 mpoBepka pabOThI ANEKTPHUUECKON IIETTH MOCTOSTHHOTO TOKA.

4. W3mepeHue U perylnupoBaHue CUIIbI TOKA.

S. N3mMepenue U peryJupoBaHue HAIPSHKEHUS.

6. HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HaNpsHKEHUs Ha PE3UCTOPE.

7. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOTO CONPOTHBIICHUS TPOBOAHHUKA
OT €ro JUIMHBI, IUIOUIa/IM IONEPEYHOI0 CEYEHUs U MaTepuaa.

8. [TpoBepka mpaBuia CI0KEHUS HANPSKEHUH NIPU MOCIIE10BAaTEIbHOM COEAMHEHUH JIBYX
PE3UCTOPOB.

9. ITpoBepka nmpaBuia Juist CUIIbI TOKA MPH NMapauIeIbHOM COEIMHEHUH PE3HUCTOPOB.

10. Omnpenenenne pabOTHI AMEKTPUIESCKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

11.  OmnpeneneHue MOUIHOCTH JIEKTPUYECKOTO TOKA, BBIAEIIEMON Ha PE3UCTOpE.

12. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 JIAMIIOUKY, OT HANpPsDKEHUS Ha
HEH.

13.  Ompenenenune KIIJ] HarpeBartes.

14.  HccaenoBaHue MarHUTHOTO B3aUMOJAEHCTBUS MOCTOSTHHBIX MAarHUTOB.

15.  V3y4yeHue MarHUTHOTO IOJIsI OCTOSTHHBIX MarHUTOB NP UX 0OBEAMHEHUH U
pa3eneHuH.

16.  HccrnenmoBaHue AEUCTBHS AIEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnbITbl, AEMOHCTPUPYIOIINE 3aBUCMOCTb CHJIbI B3aMMO/AEHCTBUS KaTYILIKU C TOKOM U
MarHuTa OT CHUJIbl TOKA U HaIlpaBJIEHUs TOKA B KaTYIIIKE.

18.  3ydeHue neHCTBUS MarHUTHOTO MOJIS HA IPOBOJHHUK C TOKOM.

19.  KoHcTpympoBaHue U 3ydeHUE pabOTHI SJEKTPOIBUTATEIIS.

20. N3mepenne KI1/I anekTpoaBuraTebHOM yCTaHOBKH.

21.  OnbITH IO UCCIICAOBAHUIO SBJICHUS SJIEKTPOMArHUTHON MHIYKIIMH: UCCIICIOBAaHUE

M3MEHEHUH 3HAUYCHUS U HaIlpaBJICHUS MHAYKIIMOHHOI'O TOKaA.

9 KJIace
Pa3nes 8. Mexannueckue siBJIeHUsI
Mexannueckoe nBuxeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHWYECKOT0 JBHKEHHUs. PaBHOMEPHOE NIpsIMOJIMHEHOE NBHKeHNEe. HepaBHOMepHOE
npsMoJIMHETHOEe ABM>KeHHEe. CpeiHsasl U MTHOBEHHAsl CKOPOCTh TeJla IPU HEPABHOMEPHOM
JIBUKECHUH.
Yckopenue. PaBHoyckopeHHOE TpsiMonHeliHOe BkeHue. CBoOoaHOe naneHue. OmnbIThl
lanues.
PaBHOMepHOE BHXKeHHE IO OKpyx)HOCTH. [lepuon 1 yacrora oOpatenus. JInneitHas u yrimonas
ckopocTH. LleHTpocTpeMHUTENIBHOE YCKOPEHHE.
Ilepsb1it 3axkoH Herorona. Bropon 3akon Herorona. Tperunii 3akoH HeroroHa. [Ipunnun
CYNEPIIO3HUIINH CHIL.
Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujia TPEHUS CKOJIBKEHUS, CUJIa TPEHUS TIOKOS,
IPYTHE BUIBI TPEHHUS.
Cuna TSKeCTH U 3aKOH BCEMUPHOT'O TATOTEHHS. Y CKOPEHHE CBOOOJHOTO NajieHus. J(BrKeHue
maneT Bokpyr Comnnna (MC). IlepBas kocMuueckasi CKOpocTb. HeBecOMOCTh U Ieperpy3KHu.
PaBHOBecue MarepuaabHON TOUKU. AGCOTIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOro Tena ¢
3aKpEIUIEHHOMN OChI0 BpamieHusa. MoMmeHT cuibl. LIeHTp TsxecTu.
Nmnynbc Tena. 3menenue umnynbcea. IMiynbc cuiibl. 3aKOH COXpaHEHUS! UMITYJIbCa.
PeaktuBnoe asmxenue (MC).
Mexanuueckasi pabota 1 MOITHOCTh. PaboTa cuit TsKecTu, ynpyroctH, TpeHusi. CBsi3b SHEpruu
u pabotsl. [ToTeHManpHas Heprus Teja, NOAHITOrO Hajl TOBEPXHOCTHIO 3€MIIH.
[loTenumanpHas sHeprus c:xatou npyxunbl. Kunerndeckas sHeprus. Teopema 0 KUHETUYECKOU
JHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKOW YHEPTUU.



Jlemoncmpayuu

1. HabmroieHne MexaHn4ecKoro JBUKEHHsSI TeJla OTHOCUTEIBHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHUE yTEN U TPAEKTOPHI IBUKEHUS OJHOTO U TOT'O K€ TEJIa OTHOCUTEIBHO
Pa3HBIX TEJ OTCYETA.

3. N3mepenne CKOpOCTU U YCKOPEHHUS IPSAMOJIUHENHOTO JBUKEHHUS.

4. HccnenoBanune npu3HakoB paBHOYCKOPEHHOTO JIBHKEHHUSI.

5. HabmroieHne ABMKEHUS TeNa M0 OKPYKHOCTH.

6. Hab6nronenne MexaHU4eCKUX SIBIICHUN, TPOUCXOISIINX B cUcTeMe O0TCUETa «Temexkay
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTENIbHO KaOUHeTa (PU3UKH.

7. 3aBHCUMOCTbh YCKOPEHHS TeJa OT MacChl Tejla U ACHUCTBYIONIEH HAa HETO CUJIBI.

8. HaGnronenne paBeHCTBA CHIT TIPU B3aUMOJACHCTBUH TEIL.

9. N3meHenue Beca Tena npu YCKOPEHHOM JIBHKEHHH.

10. Ilepenaya ummynbca Ipyu B3aUMOJEHCTBUU TEIL.

11.  TIpeoGpa3oBaHmus SHEPTUH TIPHU B3aUMOCHCTBUHN TE.

12. CoxpaHeHne UMITyJIbca IPU HEYNIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHre UMITyJIbca MPU a0COTIOTHO YIIPYTrOM B3aUMOJICHCTBHUH.

14.  HaGmroneHune peakTUBHOTO JBH)KCHUSI.

15.  CoxpaHeHHe MEXaHWYEeCKOU SHEPruu Mpu CBOOOTHOM Ma/ICHUU.

16.  CoxpaHeHHe MEXaHUYECKOI SHEPTHH NPHU JABIKEHUHU TeJla O JeHCTBUEM MPYKHUHBI.
Jlabopamophvie pabomol u onvimol

1. KoHcTpynpoBanue Tpakrta AJis pa3roHa U JJajJbHENIIEro paBHOMEPHOTO JIBUKEHMUSI
IApUKa WUIU TEJIEKKH.

2. Omnpenenenue cpeHeN CKOPOCTH CKOJIBKEHUS OpycKa WIN ABM)KEHUS LIapHKa 110
HAaKJIOHHOM TIOCKOCTH.

3. Omnpenenenue ycKOpeHUs Tejla IpU PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOM
MJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBUKEHUU 0€3
HayaJabHOW CKOPOCTH.

S. [IpoBepka rumoTe3bl: €Iy MpU paBHOYCKOPEHHOM JIBUKEHUH 0€3 HayaJlbHOM CKOpOCTH

IIYTU OTHOCATCA KaK psAJ HEUETHBIX YHUCCJII, TO COOTBCTCTBYIOLINEC ITIPOMEIKYTKH BPECMCHU
OJJMHaKOBBI.

6. HccnenoBanue 3aBUCIMOCTH CHITBI TPEHHSI CKOJIBKEHHUS OT CHIIBI HOPMAJIbHOTO
TaBIICHUS.

7. Onpenenenue k03 GuLmeHTa TpeHUs! CKOIbXKEHHUS.

8. OmnpeneneHne KECTKOCTU MPYKUHBIL.

9. Onpenenenue paboThl CHIIBI TPEHUS IIPU PABHOMEPHOM JIBM)KEHUH TeJa MO
TOPH30HTAIEHOW TOBEPXHOCTH.

10.  Ompenenenue pabOTHI CHIIBI YIPYTOCTH IPU HOABEME TPY3a C UCIIOIB30BaHUEM
HETIOJIBM)KHOTO U TIOABIKHOTO OJIOKOB.

11.  V3ydeHue 3aKOHA COXPAaHEHUs SHEPIHH.

Pa3znen 9. Mexanuveckne Koj1e0aHUS U BOJHBI

KonebarensHoe nemxkeHne. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHUM: TIEPHO/I, 4aCcTOTa,
aMIuTyna. MareMaTuyeckuil U py>KUHHBIA MasTHUKU. [IpeBpaiienue suepruu npu
KoJ1e0aTeabHOM JABUKECHUU.

3aryxaromue kojebanus. Boinyxnenusie koaebanus. Pezonanc.

Mexannyeckue BoaHbl. CBOMCTBA MEXaHUYECKHUX BOJIH. [Ipo101bHEIE U ITONIEPEYHBIE BOIHBI.
JlnvHa BOJIHBI U CKOPOCTH €€ pacupocTpaHeHus. MexaHudeckue BOJIHBI B TBEPIOM Telle,
cericMuueckue BosHbl (MC).

3ByK. I'poMKOCTB 3ByKa 1 BbicOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.
Jlemoncmpayuu

1. Habmoienne xoneGanuil Ten moj| IeHCTBUEM CHITBI TSHKECTH U CHITBI YITPYTOCTH.
2. Hab6nronenue konebanuii rpy3a Ha HUTH M Ha TIPY)KUHE.
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3. HaOnroneHue BBIHYX/IEHHBIX KOJIeOaHUI U pe30HaHCa.

4. PacrnipocTpanenye npoAoIbHBIX U MOMEPEYHBIX BOIH (HA MOJEIH).

5. Habmtoienne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHUYECKHI1 pe30HaHC.

JlabopamopHvie pabomobl u onvimul

1. OmnpeneneHne 4acTOTHI ¥ MIEPHOa KOJIeOaHNH MaTEeMaTHYECKOTO MasiTHAKA.

2. Omnpenenenne 4acTOThI ¥ MEpHOa KoJdeOaHUN PY>KUHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOIa KOJICOaHWH TIOJIBEIIEHHOTO K HUTH IPy3a OT
JUTMHBI HATH.

4. HccnenoBanue 3aBUCUMOCTH TIEpHOIa KoieOaHUN MPYKUHHOTO MasiTHUKA OT MacChl
rpys3a.

5. [IpoBepka HE3aBUCUMOCTH Mepuo/ia KonebaHuil rpy3a, HoABEIIEHHOTO K HUTH, OT MaccChl
rpys3a.

6. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh MIEpU0/1a KOJeOaHUH MPYKMHHOTO MasiTHUKA
OT Macchl rpy3a U KECTKOCTU TPYKUHBL.

7. N3mepenne yckopeHusi CBOOOHOTO TTaICHUS.

Paznen 10. djieKTpOMarHuTHOE 1MOJIe U 3JIEKTPOMATHUTHbIE BOJIHbI

DIIEKTPOMArHUTHOE T0JI€. DIEKTPOMATrHUTHBIE BOJHBI. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikana 31eKTpOMarHuTHBIX BOJIH. Icronb30BaHNe AIEKTPOMArHUTHBIX BOJH JIJIs1 COTOBOM
CBSI3U.

DnexkTpoMarHuTHas npupoaa ceera. CKopocTh cBeTa. BonHOBbIE CBOICTBA CBETA.
Jlemoncmpayuu

1. CBoOICTBa DIIEKTPOMArHUTHBIX BOJTH.

2. BonHOBBIE CBOMCTBA CBETA.

JlabopamopHvie pabomvbl u onvimol

1. W3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pasnen 11. CBeToBbI€ sIBJIEHUS

JlygeBas monensb cBeta. Mictounuku ceta. [IpsimonuHeitHOe pacipocTpaHeHHE cBeTa. 3aTMEHUS
Comnna u JIyasl. Otpaxenue cBerta. [Inockoe 3epkasno. 3akoH OTpaKEHHUs CBETA.
[Ipenomnenue cBeta. 3akoH npenoMieHus cBeta. [loTHOe BHyTpeHHEee OTpaskeHHe CBETa.
Hcnonp3oBaHne NOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJAX.

JInnza. Xox myyeit B muu3e. OnTudeckas cucreMa (oToanmnapara, MUKPOCKOIA U TeJIeCKOma
(MC). I'ma3 kak onTu4eckas cucrema. bim3opykoCcTh U 1allbHO30PKOCTb.

Paznoxenue 6enoro ceeta B ciekTp. OnbiTel HetoToHa. CliojkeHue CrIeKTPpaIbHBIX [[BETOB.
Jucnepcus caera.

Jlemoncmpayuu

[IpsiMmoMHEHOE PacIIpOCTPAHEHUE CBETA.

OtpaxeHue cBera.

[Tonmyuenue n3o0paxeHU B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.

OnTryecKuii CBETOBO/I.

Xon nyueit B cobuparolei IuH3e.

XoJ ny4del B pacCerBaroIeH JIMH3E.

[Tony4yeHnue n300paxKeHUit C MOMOIIBIO JIHH3.

[Tpunun aeiicTBusa Goroamnmapara, MUKPOCKOTIA M T€JIECKOTIA.

0.  Mopuens riasa.

1.  Pasnoxxenue 6enoro cBeTa B CIEKTP.

12.  Tlomyuenue 6esoro cBera MpH CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopmsie pabomul u onvimol

1. HccnenoBanue 3aBUCMMOCTH yIJla OTPAXKEHHsI CBETOBOTO Jlyda OT yIJla MaJeHUsl.

2. N3ydeHne xapakTepuCTHK N300pakeHUs MpeIMeTa B IUIOCKOM 3epKajle.

RROOoNO~ LN R
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3. HccnegoBaHue 3aBUCUMOCTH yrijia ImpeJIOMJICHUA CBECTOBOI'O Jiy4da OT yI'Jla ITAACHUS Ha
T'paHULEC «BO3AYX—CTCKIIO».

4. [Tony4yeHnue n300paxKeHuit C MOMOIIBIO COOMPAOLIEH JTHH3BI.

5. Omnpenenenne GOKYCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI COOMPAIOIIEH JTUH3HI.
6. OmnBITHI 110 pa3I0KEHUIO OEIOro CBeTa B CHEKTP.

7. OMBITHI 110 BOCIIPHUATHIO IIBETA TIPEAMETOB MPH WX HAOIIOICHUH Yepe3 IIBETOBBIE
(GUIBTPBI.

Pa3znea 12. KBantoBble IBJICHUS

Omneitel Pe3epdopna u mmaneTaprast moziens atoma. Mozens atoma bopa. Mcnyckanue u
MOTJIOLIEHUE cBeTa aTOMOM. KBaHTHI. JInHEHUaThle CIEKTPBHI.

PanmnoaktuBHOCTH. Anb(a-, 6eTa- u raMma-uznydeHusi. CtpoeHue aToMHOTo sjpa. HykimonHas
MOJIeJIb ATOMHOTO sjipa. M30TOm®!.

PannoaktuBHble npeBpanienus. Ilepron nomypacnana aTOMHBIX S1ep.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAJ0BOTO U MAaCCOBOTO YHCEIl. DHEPIus CBA3U
aTOMHBIX si7ep. CBA3b Macchl ¥ Heprun. Peakunu cuHTtesa u aenenus sauep. Mcrounuku
sueprun Counnna u 38é31 (MC).

SAnepnas sHepreTuka. JIeHCTBUS pagMoaKTUBHBIX U3ITYYeHUH Ha skuBbIe opranu3mMbl (MC).
Jlemoncmpayuu

1. CHexTpsl H3ITy4eHUsI U TTOTIIOIICHHS.

2. CrieKTphl pa3IMyYHbIX Ta30B.

3. CriexTp BoJIOpO/IA.

4. Habmroienue TpekoB B kamepe BunbcoHa.

5. Pabota cuérurka HOHU3UPYIOMNX U3ITYUSHHUH.

6. Perucrpanus u3mydeHust IPUPOTHBIX MUHEPAJTIOB U MPOYKTOB.
JlabopamopHvie pabomvbl u onvimol

1. HaGnroeHne CIiIoNIHBIX ¥ TIMHEWYAThIX CTIEKTPOB U3ITYYCHUSI.
2. HccnenoBanue TpEKOB: M3MEPEHHE SHEPTUHU YaCTHUIIBI IO TOPMO3HOMY TTYTH (T10
¢dororpadusim).

3. W3mepenne paanoakTUBHOTO (OHA.

IToBTOPHUTENBHO-00001IAK0 M MOLYJIb

[ToBTOpHTENTEHO-0000IIATOIINIT MOTYJH MPETHA3HAYCH JIJISI CUCTEMATH3aIuU U 0000IIeHUS
MPEIMETHOTO COACPKAHUS U OMBITA ACSITEIBHOCTH, MPUOOPETEHHOTO TP U3YUYECHUU BCETO Kypca
(busukH, a TakxKe U1 TOATOTOBKH K OCHOBHOMY rOCY/IapCTBEHHOMY 3K3aMEHY 10 (YU3UKE ISt
o0yyaromuxcs, BBIOpaBIIMX 3TOT y4eOHBIH MpeMeT.

[Tpu n3y4eHN TaHHOTO MOJTYJIS PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI IEATEIILHOCTH, HA
OCHOBE KOTOPBIX 00ECIIeUnBaeTCs JOCTHKEHNE IPEIMETHBIX M METAINPEIMETHBIX TUNIAHUPYEMBIX
pe3ysnbTaToB 00yueHUs!, POPMHUPYETCS €CTECTBEHHO-HAay4Hasl IPaMOTHOCTh: OCBOEHUE HAYYHbIX
METOJI0B UCCIICJIOBAHHUS SIBIICHUHN MPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSACHATH
(bu3mvecKue SBICHUS, MPUMEHSIS TIOJyYCHHBIC 3HAHUS, PEIIaTh 33/1a4, B TOM YUCJIIE
KaueCTBEHHBIC U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMIINATBHO IESITENIBHOCTHBIN XapaKTep JaHHOTO pa3zelia peanu3yercs 3a CYET TOro, 4To
y4alluecs BBINOIHSIOT 3a/1aHUs], B KOTOPBIX UM IMPEAJIaraeTcs:

| Ha OCHOBE MOJYYEHHbIX 3HAHUM pacro3HaBaTh U HAYYHO OOBACHSTH (pU3HMUecKue
SIBJICHUS B OKPYKAIOLLEH IIPUPOJIE U NIOBCEIHEBHON KU3HH;

| MCIOJIb30BaTh HAyYHbIE METO/IbI UCCIIE0BAaHUS (PM3UUYECKUX SIBJICHUIA, B TOM YHCIIE IS
MIPOBEPKHU THUIOTE3 U MOJYYEHHUS TEOPETUUECKUX BHIBOJIOB;

| OOBSCHATH HAYYHbIE OCHOBBI Han0OJIe€ BaXKHBIX JOCTUKEHHUI COBPEMEHHBIX
TEXHOJIOTH, HapUMEp, MPAKTUYECKOTO UCIIOJIH30BAHUS PA3JIMYHBIX HUCTOYHUKOB YHEPTUU Ha
OCHOBE 3aKOHa IPEBPALCHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB 3Hepruu. Kaxxnas u3 rem
JAHHOTO pa3zesia BKJIIOYAET IKCIEPUMEHTAIBHOE HCCIIEJOBAaHNE 0000IIAIOIEro XapakTepa.
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Pazgen 3aBCPpIIACTCA NPOBCACHUCM JUArHOCTUYECKOM M OLIEHOYHOI pa6OTLI 3a KypcC OCHOBHOMH
HIKOJIBI.

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«®U3UKA» HA YPOBHE OCHOBHOT' O OBHIETI'O OBPA30BAHUA

N3yuenne yue6HOro npeamera «Pu3nka» Ha ypoBHE OCHOBHOT'O OOIIET0 00pa30BaHuUs JOIKHO
obecreynBaTh JOCTIKEHUE CIEAYIONIUX TUIHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX
00pa3oBaTeNIbHBIX PE3YIbTATOB.
JIMYHOCTHBIE PE3YJIBTATHBI
Ilampuomuueckoe socnumanue:
—TIPOSIBIICHUE UHTEPEca K UCTOPUHU B COBPEMEHHOMY COCTOSTHUIO POCCUHCKON PU3NIEeCKOi
HayKH;
—IICHHOCTHOE OTHOIIICHUE K JJOCTHKEHUSIM POCCHICKUX yUEHBIX-(PUZUKOB.
I'padxcoanckoe u 0yxo8HO-HpagcmeeHHoe 60CNUMaHue:
—TOTOBHOCTH K aKTHBHOMY YYaCTHIO B OOCYKICHHUH OOIIECTBEHHO 3HAYUMBIX U dTHYECKUX
po06JieM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTUKEHUN (DU3HUKY;
—O0CO3HAHUE BAXKHOCTH MOPATbHO-3TUYECKHIX PUHIIUIIOB B IEATEILHOCTH YIEHOTO.
Ocmemuueckoe gocnumanue:
—BOCIIPUATHE CTETUYCCKUX KaueCTB (PU3UICCKON HAYKH: €€ TAPMOHUIHOTO TIOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTHU. LIeHHOCTH HAyYHOTO O3HAHUS:
—O0CO3HAHUE IIEHHOCTH (PU3NIECKON HAyKH KaK MOIIHOTO HHCTPYMEHTA TIO3HAHMS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIeH COCTABISAIONIEH KYIbTYPHI;
—pa3BUTHE HAYYHOH JTF0O03HATENIFHOCTH, MHTEPECA K HCCIIEIOBATEIBCKOM eI TETBHOCTH.
DopMHUpPOBaHUE KYABTYPHI 310POBbS U AMOIIMOHAIBHOTO OJIArOMOTYUHs:
—O0CO3HaHUE IEHHOCTH 0€30MacHOro 00pasa KU3HH B COBPEMEHHOM TEXHOJIOTHIECKOM MUPE,
Ba)XKHOCTH MpaBUil 0€30MaCHOT0 MOBEJACHUS Ha TPAHCIIOPTE, HAa IOPOTaX, C ANEKTPUUECKUM U
TETUIOBBIM 00OPYJOBAHHEM B JOMAITHUX YCIIOBUSX;
—c(OopMUPOBAHHOCTH HaBbIKa pedekcuu, MpU3HaHUE CBOETO MpaBa Ha OLMIMOKY M TaKOTO e
npaBa y Apyroro 4yemoBeka. TpymoBoe BOCITUTAHUE:
—aKTHUBHOE y4acTHE B PEIICHUU MPAKTHUECKHX 3a1a4 (B paMKaX CEMbH, IIIKOJIBI, TOPO/Ia, Kpasi)
TEXHOJIOTHYECKON M COITUAIBHON HAPABICHHOCTH, TPCOYIOIIMX B TOM YHCIIC U PUINICCKUX
3HAHUM;
—HWHTEPEC K MPAKTHICCKOMY U3YUCHHUIO MTPO(eCcCHid, CBI3aHHBIX ¢ (DU3HKOM.
Oxonocuueckoe socnumarue:
—OpHCHTANWS HA TIPUMEHEHNEe (U3NICCKUX 3HAHUMU JJIs PEIICHUS 3a7a9 B 00JacTH
OKpYKaroIIel Cpeibl, MJIaHUPOBAHUS TOCTYIKOB U OIICHKU X BO3MOYKHBIX MTOCIEICTBUM ISt
OKpYKarollei Cpeabl;
—O0CO3HaHUE IT00ATBHOTO XapaKTepa HKOIOTUYECKUX MPOOJIEeM U MyTel UX PelIeHUsI.
Ananranus 00y4aromerocst K H3MEHSIONIMMCS YCIIOBUSAM COIMATBLHON U TIPUPOTHOMN CPEIbL:
—T0TPeOHOCTh BO B3aUMO/ICHCTBHUH MIPH BBHITOJHEHUH HCCIEIOBAHUIA U IPOEKTOB (PUINIECKOM
HaIPABJICHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM JIPYTHUX;
—TIOBBINIEHUE YPOBHSI CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTUUYECKYIO I1eITeIbHOCTS;
—T10TpeOHOCTh B (GOPMUPOBAHUM HOBBIX 3HAHUH, B TOM UKCiIe GOPMYIUPOBAThH UI€U, IOHATHUS,
TUMOTE3bI O (PU3HUECKUX O0BEKTaX U SBICHUSIX;
—O0CO3HaHUE NePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKY;
—IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPHUOOPETEHUU HOBBIX (DM3UYECKUX 3HAHUN;
—CTpEMIICHHE aHAJIU3UPOBATh U BBISBJIATH B3aUMOCBSI3H MIPUPO/IbI, 00IIECTBA U IKOHOMUKH, B
TOM YHUCJIE C UCTIOTB30BAaHUEM (PU3NUYECKUX 3HAHUN;
—OIIEHKa CBOMX JCHCTBUM ¢ y4ETOM BIMSHUS HA OKPYXKAIOUIYIO CPEAY, BO3MOKHBIX
III00ATBHBIX TIOCTICICTBUN.
METAINIPEJMETHBIE PE3YJIbTATHI
Yuueepcanvuvie nosnasamenvhuvle oeticmeus
Ba3oBrle Joruueckue IeMCTBUS:
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—BBISIBJIATH M XapaKTEPU30BaTh CYILIECTBEHHbIE IPU3HAKH OOBEKTOB (SIBICHUN);
—YyCTaHaBJIMBATh CYIIECTBECHHBII MPU3HAK KIACCU(PUKAIIINH, OCHOBAHHUS IS 000OIIEHUS U
CpaBHEHUS,
—BBISIBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pacCMaTpUBAEMbIX (aKTax, JAHHBIX U
HAOJIOJICHUAX, OTHOCAIIUXCS K (PU3UUECKUM SIBICHUSIM;
—BBISIBJIATH IPUYUHHO-CIICJICTBEHHBIC CBSI3U NPU U3YYCHUN (PU3UUECKUX SBICHHUIA U MPOIIECCOB;
JIeNIaTh BBIBOJIBI C MCIIOJIB30BAHUEM JCTYKTUBHBIX U UHIYKTHBHBIX YMO3aKIIOUEHUH, BHIIBUTATh
THITOTE3BI O B3aUMOCBSI35X (PU3NIECKHUX BEITUYNH;
—CaMOCTOSITEIBHO BEIOUPATh clIOcO0 perieHust yueOHo! pu3ndecKoi 3a1a4n (CpaBHEHHE
HECKOJIbKUX BapUAHTOB peIlIeHus], BRIOOp Hanbosee MOoAXOIAIIET0 C YIETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).
basosvle uccneoosamenvckue oeticmaus:
—MHCIOJIB30BATH BOIIPOCHI KaK UCCIIE0BATEILCKUI MHCTPYMEHT ITO3HAHMS,
—TIPOBOJUTH 110 CAMOCTOSITEILHO COCTABIICHHOMY IUIaHY OTIBIT, HECIOXKHBINA (PU3HUECKHIA
HKCIEPUMEHT, HEOOIIBIIIOE UCCIIE0BaHUE (PU3MUECKOTO SBICHUS;
—OILIEHUBATh Ha MPUMEHUMOCTH U IOCTOBEPHOCTh HH(POPMALIUIO, TOTYYEHHYIO B X0/1€
WCCIICIOBAHUS MJTH SKCIIEPUMEHTA;

—CaMOCTOSITENFHO (hOPMYIHPOBATH OOOOIIEHHS U BHIBOJIBI 110 pe3yIbTaTaM MPOBEIEHHOTO
HaOIIOZICHNS, OTIBITA, UCCIICAOBAHUS,
—TIIPOTHO3UPOBATH BO3MOKHOE JlajibHeIIee pa3BuTHe PU3NIECKUX MPOIECCOB, a TAKKE
BBIJIBUTATH TPEATIONIOKEHUS 00 NX Pa3BUTUN B HOBBIX YCIIOBHSIX M KOHTEKCTAX.
Paboma ¢ ungopmayueti:
—IIPUMEHSTH Pa3IMYHbIE METO/IbI, ”HCTPYMEHTHI U 3aIIPOCHI IIPH MTOUCKE U 0TOOpE
nH(pOpPMaILIUY WIH JAaHHBIX ¢ YUETOM MPEATIOKEHHOM yueOHOo# Gu3ndeckoii 3a1auu;
—aHaJIN3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATH HH()OPMAIHIO Pa3IMIHBIX BUIOB U
(dhopM mpencTaBIeHUS;

—CaMOCTOSITEIILHO BEIOMPATH ONTUMANIbHYIO (hOpMY IpEACTaBICHUS MHPOPMALUK U
WUTIOCTPUPOBATH pellaeMble 33JJa4y HECIOKHBIMU CXEMaMH, IMarpaMMaMu, HHOU rpadukoi u
X KOMOWHAIUSIMH.

Yuusepcanvnvie KoMmyHukamugHvie 0eticmsusl

Obwenue:
— B X0JIe 00CYyX/IeHHs yueOHOr0 MaTepHala, pe3yibTaToB JIa0OpaTOPHBIX paboT U
MIPOEKTOB 33J]aBaTh BOMPOCHI IO CYIIECTBY 00CYX/1aeMOii TEMBbI M BHICKa3bIBATh HIIEH,
HalleJICHHbIC Ha PeLIeHUE 33/1a4M U TOJIepKaHue OJ1aro)keaaTeIbHOCTH OOIIEHUS;
—COTIOCTABIISITH CBOM CYXKACHHS C CYKICHHSIMH JPYTrUX YYACTHUKOB IHAIOTa, OOHAPYKHBAThH
pas3iauyme U CXOJCTBO MO3ULIUH;
—BBIpaXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MMCHbMEHHBIX TEKCTaX;
—IyOJIMYHO MPEACTABIATh PE3YIbTAThl BBIMOJIHEHHOTO (PU3UYECKOI0 OIBITA (IKCIIEPUMEHTA,
HCCIIeIOBaHUS, IPOCKTA).

Cosmecmuas 0essmenbHOCMb (COMPYOHUYECTBO):
—IIOHUMATh U UCTIOJIB30BaTh MPEHMYIIECTBA KOMAaH/HOW U MHIUBUAYAIEHOU pabOThI IPpH
pelIeHNH KOHKPETHOW (PU3NYECKOM MPOOIIeMbI;
—TIIpUHUMATh LIEJTH COBMECTHOM J1eATEIbHOCTH, OPraHU30BBIBATH JEHCTBUS MO €€ TOCTHKEHUIO:
pacupenensiTh poiu, 00CyKIaTh MPOIECCH U PE3YIbTaThl COBMECTHOU PabOTHI; 000011aTh
MHEHUS HECKOJIBKUX JIFO/ICH;
—BBINOJIHATH CBOIO YaCTh pAa0OTHI, TOCTUTAsI KAUECTBEHHOT'O PE3YNIbTaTa 110 CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JACUCTBUA C APYTUMU YJI€HAMHU KOMAaH/IbI;
—OIICHUBATh KAY€CTBO CBOETO BKJIA/1a B OOIIUI MPOIYKT IO KPUTEPHUSIM, CAMOCTOATEIBHO
c(hOpMyJIHPOBAHHBIM YYaCTHUKaMH B3aUMOJICUCTBHUS.

Vuusepcanvuvie pecyiamusnvle 0elcmaus

Camoopeanuzayus:
—BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YU€OHBIX CUTYAIHX, TPEOYIOIUX AJISl PEeLICHUS
(bu3HUYeCKUX 3HAHUM;
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—OPHEHTUPOBATHCA B PA3JIMYHBIX MOIX0JaX MPUHITHS PEIICHUN (MHIUBUyaTbHOE, IPUHSITHE
pelIeHys B rpymIe, IpUHITHE PEeIIeHUH TPYIIoil);

—CaMOCTOSITETILHO COCTABIISATh AIITOPUTM pelIeHHs (PU3NUeCcKOr 3aa4u WK TIJIaHa
HCCJeIOBaHUS C YIETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BOZMOXKHOCTEH,
apryMEeHTUPOBATH MIpeIaracMble BApUaHThI PEIICHUH;

—J1eN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEICHNE.

Camoxonmpons (peghrexcus):

—J1aBaTh aJICKBATHYIO OIICHKY CHTYAIMH M MPEJIaraTh IUIaH e€ N3MCHEHUS,

—OOBSICHITH IPUUMHBI JOCTIKEHUS (HEIOCTIKEHUS ) PE3YJIbTATOB JIEATEILHOCTH, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

—BHOCHUTH KOPPEKTUBEI B JIEATEIHHOCTD (B TOM YHCJIE B XOJI BBITIOTHEHHS (PU3UIECKOTO
HCCJIeIOBAaHUS WM IPOEKTa) HA OCHOBE HOBBIX OOCTOATEIHCTB, U3MEHHUBILNXCS CUTYalIH,
YCTaHOBJICHHBIX OIMUOOK, BOSHUKIINX TPYAHOCTEH;

—OIlIEHUBATh COOTBETCTBHE PE3yJIbTaTa LIeJIU U YCIOBHUSIM.

OmoyuonanvHblil uHmMenIeKm:

—CTaBUTb ce0s1 Ha MECTO JPYTOro 4YesloBeKa B XOJ€ CIopa UM JUCKYCCHH Ha HAyYHYIO TEMY,
MMOHMMATh MOTHBBI, HAMEPEHUS U JIOTHKY JPYTOTO.

[Tpunsitue ceds u Ipyrux:

—TIPU3HABATh CBOE MPABO HA OIMMOKY MPH pelieHNH (PHU3NISCKUX 33]a4 WU B YTBEPIKICHUSIX
Ha Hay4YHbIE TEMBbI ¥ TaKOE ke MPaBo IPYroro.

MNPEAMETHBIE PE3YJIBTATbBI
7 KJ1ace
IIpeomemnvie pe3yromamol Ha 6A3080M YPOBHE OOIHCHBL OMPANCAMb CHOPMUPOBAHHOCTD Y
00y4aroWuUxcs yMenu.
—MCIONb30BATh MOHATHS: PU3NUECKUE U XUMUUECKHE SIBIICHUS; HAOIIOIEHUE, SKCTIEPUMEHT,
MO/IENb, TUIIOTE3a; €IUHUIBI (PU3MUECKUX BEIUUMH; aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS
BelecTna (TBEPIOE, JKUAKOE, Ta3000pa3Hoe); MEXaHWYeCKOoe ABMKEeHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSMOJIMHEHHOE), TPACKTOPHS, PABHOACHCTBYIOMIAs CHII, AePOpMaIus
(ynpyrasi, niaacTuueckas), HeBECOMOCTb, COOOIIAIOIIHECS COCYIbI;
—pa3nuyats sBieHus (Inpy3us; TEIIOBOE ABIKEHIE YaCTHUI] BEIIECTBA; PABHOMEPHOE
JBUKEHHE; HEPABHOMEPHOE JBMKCHHE; NHEPIIMS; B3AaUMOJICHCTBUE TEII; paBHOBECHE TBEPIBIX
TEJ C 3aKPETIEHHON OChIO BpallleHUs; TIepeaaya AaBJIeHUs TBEPIBIMU TEJIaMH, KUAKOCTIMU U
razamu; aTMoc(epHoe JaBieHue; IIaBaHUe T, MPEBPAILICHUS MEXaHUYECKOM SHEPTUH) 10
OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TAHHOE
¢buznyeckoe siBICHUE;
—pacno3HaBaTh MPOSIBICHUE N3YUYEHHBIX (PU3MUECKUX SIBJICHUN B OKPY)KAIOIIEM MUPE, B TOM
yrcne (u3nuecKue BJICHUS B MPUPOJIE: MPUMEPHI IBIKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
YKUBOUM M HEXXMBOU MPUPOJIC; NEHUCTBUE CHIIBI TPEHUS B IPUPOJE U TEXHUKE; BIUSIHNC
aTMoc(epHOro TaBIeHUS Ha KUBOWM OpraHU3M; IUIaBaHUE PhIO; phIYary B Telle YeIOBEKa; Mpu
3TOM MEPEBOIUTH MPAKTUYECKYIO 3a7[auy B YUEOHYIO, BBIJCNATH CYILIECTBEHHBIE
CBOWCTBa/MpU3HAKU (PU3UUECKUX SBICHUI;
—OIUCHIBATh U3YYECHHBIE CBOWCTBA TEJN U (PU3HUYECKUE SBJICHUS, UCTIONb3Ys (hHU3HUECKHe
BEJIMYHUHBI (Macca, 00bEM, TNIOTHOCTD BEIIECTBA, BPEMsI, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTD,
CHUJIa YIIPYTrOCTH, CUJIA TSKECTH, BEC Tella, CHJIa TPeHUs, JaBieHue (TBEPAOro Tesa, KUAKOCTH,
rasa), BBITAIKMBAIOIIAs CHJIa, MeXaHUYecKast paboTa, MOIIHOCTb, IJIEY0 CHJIbI, MOMEHT CHUJIBI,
KO3 (QULMEHT MOJIE3HOr0 IEHCTBUS MEXAaHU3MOB, KUHETUYECKas U MOTeHIHaJIbHAS YHEPTHs);
MIPY ONMUCAHUH MPABUIIBHO TPAKTOBATH PU3UUECKUN CMBICI HCTIOIb3yEeMbIX BETUYHH, UX
0003HaYeHUsI U €AUHULIBI PU3NYECKUX BETUYUH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOLINE TaHHYIO
(U3HUYECKYIO BETHUUHY C APYTUMHU BEIHYUHAMU, CTPOUTH TpaUKN H3yICHHBIX 3aBUCUMOCTEH
(hbU3HYECKUX BEJINYUH;
—XapaKkTeprU30BaTh CBOICTBA Tel, PU3HUECKUE SABJICHUS U TPOLIECCHI, UCTIONb3Ysl IpaBUiia
CJIOKEHHUs CHJI (BIOJIb OJTHOM MPsIMOH ), 3aK0H ['yka, 3akoH [lackans, 3akoH Apxumesa, IpaBuiIo
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paBHOBecus prlyara (0J10Ka), «30J10TO€ MPABUIO» MEXaHUKH, 3aKOH COXPaHEHHs] MEXaHUYECKON
SHEPTUU; IPU STOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aIMCHIBATH €TI0
MaTeMaTU4YEeCKOE BBIPAKCHHE;

—O0OBACHATH (PU3NYECKHE SBIEHUS, IIPOLIECCHI M CBOICTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTyallUi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHIBIATh IPUUMHHO-CIIE/ICTBEHHbIE CBA3H,
CTPOUTH 00BSICHEHHE U3 1—2 JTOrHYECKHX I1aroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX CBOWCTBA
($u3NYeCKUX SIBICHUH, (PU3NUECKUX 3aKOHA MITU 3aKOHOMEPHOCTH;

—peniath pacué€THbIe 3a/1a4u B 1—2 EeHUCTBUS, UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIINE
¢u3nvecKre BeIMYMHbI: HA OCHOBE aHAJIN3a YCIOBUS 33/1a4M 3alUChIBATh KPATKOE YCIOBUE,
MOJICTABIIATh (PU3NUECKUE BEINYUHBI B (POPMYJIBI U IPOBOIUTH PACUEThI, HAXOJUTH CIIPABOYHBIE
JTaHHbIEe, HEOOXOIUMBIE JIJIsl pEIIeHUs 3a/1a4, OLIEHUBATh PEATUCTUYHOCTD OJTYYEHHOM
(bU3UYeCKON BETUIHHBL;

—pacro3HaBaTh POOJIEMBbI, KOTOPBIE MOXKHO PEIINUTh MPH MOMOIIN (PU3NIECKUX METOJIOB; B
OINMCaHWM UCCIIEI0BaHMs BBIIEIATh IPOBEPAEMOE MPEAION0KEHNE (TUIIOTE3Y), pa3IndaTh U
WHTEPIPETUPOBATH OJTYUCHHBIA PE3yNbTaT, HAXOAUTH OUTHOKU B XOJI€ OIIBITA, JI€1aTh BHIBOIBI
IO €ro pe3yJibTaTaM;

—IIPOBOJIUTH OTBITHI IO HAOIIOACHUIO (PU3UUECKUX SABICHHUN WK (PU3NIECKUX CBOIMCTB Tell:
(opMyIMpOBaTH MPOBEPsEMbIE PEATION0KEHHUS, COOUPATh YCTAHOBKY M3 MPEITI0KEHHOTO
000py0BaHUs, 3aMCHIBATH XO/1 ONBITa U (OPMYIUPOBATH BHIBOJIBL;

—BBINOJIHATH NPSMbIE U3MEPEHUS PACCTOSIHUSL, BpEMEHH, MacChl Tea, 00bEMa, CUIIbI U
TEMIIEpPaTyphI C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB; 3aMMCHIBATH MTOKA3aHUS
pUOOPOB ¢ YUETOM 3aJaHHOH aOCOIIOTHOM MOTPEIHOCTH U3MEPEHNUH;

—IIPOBOJIUTH UCCIIEIOBAHNE 3aBUCIMOCTH OJTHOU (PU3NUECKOI BETMUHUHBI OT APYTOH C
HCIOJIb30BAaHUEM NPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PABHOMEPHO ABIIKYILLETOCS Tela OT
BPEMEHU JIBUYKEHUS TeJa; CUIIbI TPEHUS CKOJIbKEHUS OT CUJIBI JJaBICHUSI, KauecTBa 00pabOTKU
MOBEPXHOCTEH Te U HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIA COIPUKOCHOBEHUS TEIT; CUIIbI
YIPYTrOCTH OT YAJMHEHUS NPYKUHBI; BBITAJKUBAIOIIEH CHIIbI OT 00BbEMA MOrpyKEHHOM YacTH
TeJ1a ¥ OT IUIOTHOCTH XKHUJIKOCTH, €€ He3aBUCUMOCTH OT IUIOTHOCTH Tella, OT IIyOuHBI, Ha
KOTOPYIO MOTPY>KEHO TEJI0; YCIIOBUH TUIaBaHMSI TEJ, YCIOBUI paBHOBECHUS pbluara 1 OJI0KOB);
y4acTBOBaTh B IUTAHUPOBAHUH YU4E€OHOTO MCCIEeI0BaHUs, COOMPATh YCTAHOBKY U BBITIOJIHSATD
W3MEPEHUs, CIIeIys PEUI0KEHHOMY IIIaHy, GUKCHPOBAThH Pe3yNbTaThl MOIYIeHHON
3aBHCUMOCTH (PM3UYECKUX BEJIMUYUH B BUJIE MPEII0OKEHHBIX TaOIUI U rpauKoB, JeIaTh
BBIBOJIBI 110 pe3y/IbTaTaM HCCJEI0BaHuUS; —IIPOBOJAUTH KOCBEHHBIE U3MEPEHUs (PU3UUECKUX
BEJIMYMH (IUIOTHOCTh BEIIECTBA KUIAKOCTH U TBEPJOTO TeJa; CUJla TPEHUS CKOJIbKEHUS;
JTaBJICHHE BO3/yXa; BHITAJIKUBAIOIIAs CUIIA, AEMCTBYIOLIAs HA MOTPYKEHHOE B KUAKOCTb TEJO;
KO3 (PHUIMEHT MOJIE3HOTO JCHCTBUS MPOCTHIX MEXaHU3MOB), CIeIys IPEJI0KEHHON
WHCTPYKUMU: TIPU BBIIOJTHEHUH U3MEPEHUN cOOMpPaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIUUCIISATh 3HAUEHUE NCKOMOM BETUUYHHBL;

—Cco0J1r0/1aTh IpaBUiIa TEXHUKK O€30IaCHOCTH MPHU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;
—YyKa3bIBaTh MPUHIIMIIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOIIAIOIINECS COCYIbI, 0apOMETp, pblyar, OIBUKHBIA U HETOABUKHBIN OJIOK,
HaKJIOHHAsI MJIOCKOCTb;

—XapaKTepHU30BaTh PUHLUIIBI IEUCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB C
OIIOPOM Ha UX ONHKCAHUSA (B TOM YMCIIE: MOJIMIUITHUKH, YCTPOUCTBO BOJOIPOBO/A,
T'HJIPABINYECKUI IIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, APEOMETP), UCTIONb3Ys
3HaHUS O CBOMCTBaX (PM3NYECKUX SABJICHUNA U HEOOXOIUMbIE (PU3HUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

—IIPUBOANTH MPUMEPHI / HAXOIUTH HH(POPMAIHIO O IPUMEpPaxX MPAKTUYECKOTI0 UCIIOIb30BAHUS
(bU3MYECKUX 3HAHUH B MIOBCEHEBHOM JKU3HM JIJIs1 00ecTieueHHs 0€30MMacHOCTH TIPH OOPAIICHHUH C
npuOOpamMH U TEXHHYECKUMH YCTPOHCTBAMH, COXPAHEHHUS 3/JOPOBbS U COOJIIOJICHHS HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPYKaIOLIEH cpele;

—OCYIIECTBIATH OTOOP UCTOYHUKOB HH(POPMALIMHU B CeTH HTEpHET B COOTBETCTBUU C
3aJJaHHbIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIMXCS 3HAHUN U ITyTEM CpaBHEHMUSI
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pa3IMYHBIX UCTOYHUKOB BBIACIATH MH(OPMAIIUIO, KOTOpAs SIBJISIETCS IPOTUBOPEUNBOM MIIH
MOJKET OBITh HEJIOCTOBEPHO;

—MCIOJIB30BATh MPHU BBHIOJHEHUN YUEOHBIX 33/1aHUN HAYYHO-TIOMYJISIPHYIO IUTEpaTypy
(Gu3n4ecKoro copepkaHus, ClipaBoOvHble MaTepHUallbl, pecypchl cetu VIHTepHeT; Bl1aaeTh
npuéMaMi KOHCIIEKTHPOBAHUS TEKCTa, MpeodpazoBaHus HHPOPMAIMK U3 OJJHON 3HAKOBOM
CUCTEMBI B APYTYIO;

—C03/1aBaTh COOCTBEHHBIEC KPATKHE MUCHbMEHHBIC M YCTHBIE COOOLIEHHUS HAa OCHOBE 2—3
HMCTOYHUKOB MHPOPMALIUN PU3NYECKOTO COACPKaHUs, B TOM YUCIIE MyOJINYHO JIeJaTh KpaTKue
COOOIIeHNS O pe3yIbTaTax MPOEKTOB WM y4eOHBIX HCCIIEIOBAHUN; TIPU 3TOM I'PaMOTHO
HCIOJIb30BaTh U3yYEHHBIN MOHATUIHBIN anmapart Kypca (pU3HKH, COIPOBOXKIATh BBICTYIIJICHHUE
MpE3EHTALUEN;

—IIpH BBINOJIHEHUH Y4EOHBIX IPOEKTOB M MUCCIIEJOBAHNIN pacipeaessiTh 00I3aHHOCTH B IPYIIIe
B COOTBETCTBUU C ITOCTaBJICHHBIMU 33Ja4aMU, CJIEIUTH 3a BHIIIOJIHEHUEM IUIaHA 1EUCTBUM,
a/IeKBaTHO OLIEHMBATh COOCTBEHHBIN BKJIA[ B I€ATEIbHOCTh IPYIIIbI; BHICTPAUBATh
KOMMYHHMKaTUBHOE B3aUMOJIEHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIHX.

8 KJ1ace

[IpenmeTHble pe3ynbTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTPaXkaTh CHOPMHUPOBAHHOCTD Y
oOyyaromuxcst yMEHHM:

—MHCHOJb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYII, TEIJIOBOE JIBH)KEHUE aTOMOB M MOJIEKYI,
arperaTHbIE COCTOSHHS BEUIECTBA, KPUCTAUTMYECKUE U aMOP(HBIE TeJa, HACHIIIEHHBIN 1
HEHACHIIEHHBIHN Map, BIaKHOCTh BO3/lyXa; TEMIIEPATypa, BHYTPEHHS SHEPIUs, TEIUIOBOH
JIBUTATEIIb; YJIEMEHTAPHBIN 3JIEKTPUUECKUM 3apsijl, JJIEKTPUUECKOE 10JI€, IPOBOJIHUKH U
JUBJIEKTPUKH, TIOCTOSHHBIN 3JIEKTPUYECKUI TOK, MAarHUTHOE IOJIE;

—pa3nuuaTh SBIEHNS (TEIUIOBOE paclIMpeHne/cxaTue, TeIIonepeiada, TeIoBOe PaBHOBECHE,
CMauMBaHKe, KAIWUIIPHBIE SIBICHUS, UCTIapEHUE, KOH/IEHCAllMs, TUIaBICHUE, KPUCTAITU3AIUs
(oTBepaeBaHue), KUIIEHUE, TEIUIONepeiada (TEIIONPOBOHOCTh, KOHBEKIIMS, U3JIy4EHHUE);
JIEKTpHU3alMs TeJl, B3aUMOJICHCTBUE 3apsI0B, N1EHCTBHS AJIEKTPUIECKOT0 TOKa, KOPOTKOE
3aMbIKaHHE, B3aUMOJCHCTBHE MAarHUTOB, 1€HCTBUE MAarHUTHOTO T10JIsI HA TPOBOJAHUK C TOKOM,
3JIEKTPOMArHUTHast UHAYKIMS ) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

—pacro3HaBaTh [IPOSBICHNE U3YYEHHBIX (U3UUECKUX SBJICHUN B OKPYXAIOIEM MUPE, B TOM
yuciie (u3nuecKue IBJICHUs B MPUPO/JIE: MOBEPXHOCTHOE HATSKEHNE U KaWILISIPHBIC SIBJICHUS B
MIPUPOJIe, KPUCTAJIIBI B IpUpoe, uziaydeHue CosHIa, 3aMep3aHrue BoJOEMOB, MOPCKHE OpHU3bI,
o0pa3oBaHuE pOChl, TYMaHa, MHEs, CHETa; JIEKTPUUECKUE SBJICHUS B aTMOc(epe, 2IEKTPUIECTBO
KMBBIX OPIaHU3MOB; MAarHUTHOE IT0JIe 3eMIIu, Ipel( MOIH0COB, POJIb MATHUTHOTO MOJIS JJIs
KHU3HU Ha 3emiie, MOJIIPHOE CUSHUE; TPU ATOM NEPEBOJUTH MPAKTUYECKYIO 33/1a4y B yUeOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA/IPU3HAKU (PU3UUECKUX SBIICHUIA;

—OIKUCHIBATH U3YUYECHHBIE CBOWCTBA TEJN U (PU3HUYECKUE SBJICHUS, UCTIONb3Ys (PU3HUECKUE
BEJIMYUHBI (TEMIIEPATYpPa, BHYTPEHHSSA SJHEPIHsl, KOJIUUECTBO TEILIOTHI, YAEIbHAs TEINIOEMKOCTb
BEIIECTBA, Y/EIbHAs TEIUIOTA IUIABICHHUS, YAEIbHAs TEIUIOTa NapooOpa30BaHysl, yAeIbHAsA
TEIJIOTA CTOPaHUsl TOIUTUBA, KOA(PPHUIIMEHT MOJIE3HOTO JICHCTBUS TEIJIOBOM MAIIMHBI,
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3/YXa, JICKTPUUECKHUH 3apsijl, CHIa TOKA, SJIEKTPUIECKOE
HanpsHKEHHUE, CONPOTUBIICHUE IPOBOJHHKA, YEIbHOE COPOTUBIIEHUE BEIIECTBA, paboTa U
MOIIHOCTb 3JIEKTPUUECKOT0 TOKA); IPH OMUCAHUU IIPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI
UCIOJIb3yEeMbIX BEJTMUNH, 0003HAUECHUS U €AMHULBI (PU3NYECKUX BEIIMYUH, HAXOIUTH (POPMYIIbI,
CBSI3bIBAIOIME IAHHYIO (U3NYECKYIO BEJINYMHY C APYTUMH BETMUYMHAMM, CTPOUTH IpapUuKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

—XapaKTepru30BaTh CBOICTBA Tell, PU3NUECKUE SBJICHHS U IPOLIECCHI, UCIIOJIb3YsI OCHOBHBIE
10JIOKEHUS MOJIEKYJISIPHO-KMHETUUECKON TEOPUM CTPOEHUS BELECTBA, IPUHIIUI CYIEPIIO3ULIUN
noJieil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHUsI 3apsiia, 3akoH OMa [l yuacTKa Liely,
3akoH Jxoyns—IJleHna, 3aKk0H COXpaHEHUsl SHEPTUU; TIPU ATOM JaBaTh CIOBECHYIO
(opMyIMPOBKY 3aKOHA U 3alIUCBIBATh €[0 MATEMAaTUUECKOE BBIPAXKEHUE;
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—O0OBACHATH (PU3NYECKHE MTPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE M B KOHTEKCTE CUTYaluit
MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABISTH IPHYUHHO-CIICICTBEHHBIE CBSI3H, CTPOHUTH
00BsICHEHHE U3 1—2 JIOrMYEeCKHX IIAroB ¢ OMopoil Ha 1—2 U3y4eHHBIX CBOICTBA (hPHU3UYECKUX
SBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

—pemaTh pacuéTHbIE 3aa4n B 2—3 NeHCTBUS, UCIIOIb3Ys 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE
(¢u3nYecKre BeTMYNHBI: HA OCHOBE aHAJIN3a YCIIOBHS 3a/1a4H 3aIMChIBATh KPATKOE YCIIOBHE,
BBISIBJISITh HEOCTATOK JAHHBIX JJISl PEIICHUs 3a/1a4H, BBIOMPATh 3aKOHBI U (POPMYIIHI,
HEOOXOMMBIE IS €€ PEeIIeHHsI, IPOBOANTE PACYETHI M CPAaBHUBATH MOTyYCHHOE 3HAUCHHE
(U3N4YEeCKO BETUYNHBI C U3BECTHBIMHU JTaHHBIMU;

—pacrno3HaBaTh IPOOJIEMBbI, KOTOPBIE MOXKHO PEIIUTH ITPU MOMOIIN (HU3NIECKUX METO/IOB;
UCTIOJB3Ys OTIMCAHHUE UCCIIEOBAHUS, BBIIEIATh IPOBEPSAEMOE IPEATOI0KEHUE, OLICHUBATD
IIPABUIIBHOCTH MOPSAKA IPOBEJCHUS UCCIIE0BAHMS, A€TIaTh BEIBOBI;

—IIPOBOJIUTH OMBITHI IO HAOTIOACHUIO (PU3NUECKUX SABJICHUH WK (PU3NIECKUX CBOHCTB Tell
(KanWJUIApHBIE SIBIICHUS, 3aBUCUMOCTh JIaBJI€HUS BO3/lyXa OT €ro o0béMa, TeMIepaTypsl;
CKOPOCTH TIPOLIeCCa OCTHIBAaHHS/HArPEBAHUSI TP U3YYSHUH OT 1IBETA M3JIydaroLei
/TOTJIOIIAOLIeH TOBEPXHOCTH; CKOPOCTh UCIIAPEHNUS BOJIbI OT TEMIIEPATyphl XKHUJIKOCTH U
TUTOIIAN €€ TIOBEPXHOCTH; SIEKTPU3ALMS TSN U B3aUMOICHCTBUE SJICKTPUIECKUX 3apsI0B;
B3aMMO/IEHCTBHE OCTOSHHBIX MarHUTOB, BU3YyaJIN3allisl MATHUTHBIX MOJIEN OCTOSHHBIX
MarHMTOB; JIEHCTBUSI MATHUTHOTO TOJISI Ha MTPOBOTHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHmTa,
CBOWCTBA 3JIEKTPOJIBUTATENS IOCTOSIHHOTO TOKa): (POPMYIMPOBATH IPOBEPsIEMbIE
MIPEINOI0KEHUS, COOMPATh YCTAaHOBKY M3 MPEATIOKEHHOTO 000PY/I0BaHHS; OIIMCHIBATD X0/
OmbITa U (POPMYIUPOBATH BHIBOJIBI;

—BBIMOJIHATH NMPSIMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHOM BIIaYKHOCTH BO3/1yXa, CHIIBI
TOKa, HaNpsKEHUs C UCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JaTUYUKOB (PU3HUECKUX
BEJIMYMH; CPABHUBATH PE3YJIbTAThl H3MEPEHH C YIETOM 3aJJaHHOM aOCOJIOTHOM MOTPEITHOCTH;
—IIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJJHON (PU3NUECKOI BETMUHHBI OT APYIOH C
MCTIOJIH30BAHUEM TIPSIMBIX U3MEPEHUH (3aBHCHUMOCTB COITPOTHBIICHHSI TPOBOIHUKA OT €T0
JUTAHBI, TJIOLIA/IA TIONEPEYHOT0 CEYCHHUs U YIeIbHOTO CONPOTUBIICHHUS BEIIECTBA IPOBOIHUKA;
CHUJTBI TOKA, WIYILETO Yepe3 MPOBOIHUK, OT HANPSHKEHUS HAa TPOBOTHHUKE; HCCIICIOBAHNE
M0CTIeI0BATEIbHOI0 M MAapaJlIeIbHOTO COEJUHEHNH TPOBOAHUKOB): IUTAHUPOBATh
WCCIIeZIOBaHUE, COOMPATh YCTAHOBKY U BBITIOIHATH U3MEPEHUS, CIIEAYS MPEI0KEHHOMY TUIaHY,
(uKcupoBaTh pe3yIbTaThl HOIYYEHHOM 3aBUCUMOCTH B BUJIE TaOIUL U IpaUKOB, 1e1aTh
BBIBOJIBI TI0 PE3YJIbTaTaM HCCIICIOBAHUS;

—IIPOBOJIUTH KOCBEHHBIC U3MEPEHUs (PU3MUECKUX BeIUYHH (yAeTbHas TeIUIOEMKOCTh BEIIECTBA,
COIIPOTHBIICHHUE MTPOBOIHUKA, pab0Ta U MOIIHOCTB JIEKTPUIECKOTO TOKA): IUTAHUPOBATh
U3MEPEHHUs1, COOMpaTh HIKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEys NPEJI0KEHHOW HHCTPYKLIUH, U
BBIYUCIISATH 3HAUCHHNE BEJTMIUHBI;

—Cc00JII0/1aTh MpaBUJia TEXHUKH 0€30IacCHOCTH MpH padoTe ¢ 1abopaTopHbIM 000PYIOBAHUEM;
—XapaKTepU30BaTh MPHHIUIIBI JICHCTBHS H3YYEHHBIX TPHOOPOB U TEXHUUECKUX YCTPOUCTB C
OIIOPOii Ha UX OMHUCAHUSA (B TOM YHCIIE: CUCTEMA OTOIUICHUS JOMOB, TUTPOMETP, apoBast
TypOWHa, aMIIEpMETp, BOJIBTMETP, CUETUHK HNEKTPHUECKON YHEPTHHU, STICKTPOOCBETHTEIILHBIC
npuOOpPHI, HarpeBaTENIbHBIC IEKTPONPUOOPHI (IIPUMEPHI), TEKTPUUECKHUE TPEIOXPaHUTEIIH;
JIEKTPOMArHUT, 3IEKTPOBUTATEIb TIOCTOSHHOIO TOKA), UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX
(bu3NYeCKUX SIBICHUHN U HEOOXOIUMBIE (PH3HUECKUE 3aKOHOMEPHOCTH;

—pacro3HaBaTh [IPOCTbIC TEXHUUYECKUE YCTPONUCTBA U U3MEPUTEIIbHBIE IPUOOPHI 110 CXeMaM U
CXEMaTHYHBIM PUCYHKaM (3KUJIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTaTeJIb BHYTPEHHETO CrOPaHHUs, 3JIEKTPOCKOII, pEOCTaT); COCTABIIATh CXEMBI JIIEKTPUUECKUX
Lene ¢ MocIe0BaTeIbHBIM U NapauIeIbHBIM COeIMHEHUEM 3JIEMEHTOB, pa3jindasl yCIOBHbIC
0003HauEHMsI IIEMEHTOB JIEKTPUUYECKUX LIETIeH;

—IIPUBOANTH PUMEPHI/HAX0JUTh HHPOPMAIIHIO O MPUMEPaX MPAKTUIECKOTO HCIIOIb30BAHUS
(Gu3n4ecKux 3HaHUH B MIOBCEIHEBHOM XKU3HHU JJIs1 0OecredeHus: 0€3011acHOCTH IPU OOPALEHHUH C
npudOpamMH U TEXHHYECKUMH YCTPOMCTBAMHU, COXPAaHEHHUS 370POBbS M COOJIIOICHUS HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPYKaIOLIEH cpele;
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—OCYIIECTBIATh MOUCK MH(pOpMaLuu Gpusnueckoro cojaepkanus B cetu MiHTepHET, Ha OCHOBE
MMEIOIIUXCSl 3HAHUHM U TyTEM CpaBHEHUS TOTIOJTHUTEIbHBIX HCTOYHUKOB BBIACIATH
nH(POPMAIINIO, KOTOpasi SBJISIETCS IPOTUBOPEUUBOI UM MOKET OBITH HEJOCTOBEPHOM;
—MCII0JIb30BATh MIPH BBIIOJHEHUH YUEOHbIX 3a/1aHUi HAYYHO-TIOMYJIIPHYIO JINTEPATYPY
(u3nYeCcKOro copep kanus, ClipaBOvYHbIe MaTepHalibl, pecypchl cetu MHTepHeT; BlageTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHUs MHPOPMAIIUU U3 OJJHOM 3HAKOBOI
CUCTEMBI B APYTYIO;

—C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPaTKHe YCTHBIE cO00IIeHNUs, 000011as HHpopMaIuo
13 HECKOJIbKUX UCTOYHUKOB (PU3MUECKOTO CO/IECPIKAHUs, B TOM YHCIIE MTyOJIMYHO MPEICTaBIATh
pe3ynbTaThl MPOEKTHOM WIIM UCCIIE0BATENBCKON AEATENBHOCTH; IPU ITOM I'PaMOTHO
WCIOJIb30BATh U3yYCHHBIN MOHATUHHBIN anmapart Kypca (pU3HKH, COPOBOXIATh BHICTYIIICHHE
Mpe3EHTAINEN;

—IIpH BBINOJIHEHUH YYEOHBIX IPOEKTOB M UCCIIEJOBAHNHN (PH3UUECKUX MTPOIIECCOB paCIpeACIsaTh
00513aHHOCTH B IPYIIIE B COOTBETCTBHUH C MTOCTABIIEHHBIMU 3a/1a4aMH, CJIEIUTh 32 BBIMOJIHEHUEM
TJIaHa JEHCTBUIM U KOPPEKTUPOBATH €ro, aJIeKBATHO OIICHUBATh COOCTBEHHBIN BKJIA/I B
JEATEIbHOCTh TPYIIIbL; BHICTPAaUBAaTh KOMMYHHKAaTUBHOE B3aUMO/ICIICTBUE, IPOSBIISIS
TOTOBHOCTb pa3periath KOH(IUKTHI.

9 KJ1ace

[IpenmeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaTh C(hOPMUPOBAHHOCTD Y
oOyyaromuxcst yMEHHM:

—MHCIIONIB30BATh MMOHATHS: CUCTEMa OTCUETA, MaTepUalIbHAsl TOUKA, TPACKTOPHS,
OTHOCHUTEJIFHOCTh MEXaHHUYECKOTO JBIKEHHUS, Aeopmanus (yrpyras, IiacTuieckas), TpeHue,
HEHTPOCTPEMHUTEIHHOE YCKOPEHHE, HEBECOMOCTD U MEPETrPY3KH; IIEHTP TKECTH; aOCOIIOTHO
TBEP0E TEIO, EHTP THKECTH TBEPAOTO Teja, PABHOBECHE; MEXaHUYECKHE KOJICOAHUS M BOJIHBI,
3BYK, MH(Pa3BYK U YIbTPa3BYK; 3JICKTPOMArHUTHBIC BOJIHBI, IIIKAJIA 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JATbHO30PKOCTh, CIIEKTPHI HCITYCKAHUS | MOTJIOMICHHUS; anb(da-, 6eta- u
raMMa-u3JIydeHHs, H30TOMbI, SepHast YHEPreTHKA;

—pa3nuyarh SBJICHUS (PaBHOMEPHOE W HEpAaBHOMEPHOE MPSIMOJIMHEHHOE IBIKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBM)KEHHE, CBOOOTHOE MaZIeHUe Tell, pPABHOMEPHOE
JIBMKEHUE TTO0 OKPY)KHOCTH, B3aUMOJICHCTBUE TEJI, PEAKTHBHOE IBM)KEHHUE, KOJeOaTeIbHOe
JBIDKCHHUE (3aTyXaloIIue U BBIHYKICHHBIC KOJIeOaHMs1), PE30HAHC, BOJTHOBOE JIBU)KEHHE,
OTpaKeHHE 3BYKa, MPSIMOJIMHEHHOE PAaCIpOCTpaHEHUE, OTPAKCHUE U MTPEIIOMIICHHE CBETA,
MIOJTHOE BHYTPEHHEE OTpa)keHUE CBETA, Pa3sIoKeHUe OeJIoro CBeTa B CIIEKTP U CIIOKEHHUE
CHEKTPAIBHBIX IIBETOB, JUCIIEPCHS CBETA, ECTECTBEHHAS PaIMOAKTUBHOCTh, BOSHUKHOBCHHE
JMHENHYaTOro CIEKTpa U3TyUeHHs ) M0 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PH3HUECKOE SIBICHHE;

—pacro3HaBaTh IPOSBICHNE U3YYEHHBIX (PU3UUECKUX SABJICHUN B OKpYXKAloOIeM MHpe (B TOM
grcie pu3nuecKue sBICHHS B IPUPO/IE: IPHUIIMBHI M OTIUBBI, ABIKeHHE TutaHeT COTHEYHOH
CHCTEMBI, PEaKTUBHOE JABH)KCHHE KHUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB KHMBOTHBIMH,
3eMJICTPSICCHHE, CEHCMHUYECKUE BOJIHBI, I[yHAMH, 9X0, I[BETA TEJI, ONITHUIECKUE SIBICHUS B
pupoie, OMOI0ruyecKoe 1eHCTBIE BUANMOTO, YAbTPA(HOIETOBOIO U PEHTTEHOBCKOTO
M3JTy4CHHUH; €CTECTBEHHBIN PaJHOaKTUBHBIN (POH, KOCMUYECKHE JIyUH, PAJHOAKTHBHOE
U3Iy4YeHUE PUPOIHBIX MUHEPAJIOB; JICHCTBUE paAMOAKTHBHBIX U3IYy4€HUI Ha OPraHu3M
YeJI0BEKa), IIPH STOM IIEPEBOIUTH PAKTHIECKYIO 33]jauy B YUCOHYIO, BBIICIATH CYIIECTBECHHBIC
CBOWCTBa/MpU3HAKU (PU3UUECKUX SIBICHHIA;

—OIMCHIBATh U3y4YECHHBIC CBOWCTBA TEJ M (PU3NUCCKHUE SBICHUS, UCIIONb3Ys (PU3HMUECKHE
BEJIMYUHBI (CPEIHIS M MTHOBEHHAsl CKOPOCTh TeJla PH HEPABHOMEPHOM JBIKEHUH, YCKOPEHHE,
HepeMeIIeHne, MyTh, YIII0Basi CKOPOCTh, CHJIa TPEHUS, CHJIA YIIPYTOCTH, CHJIA TSKECTH,
YCKOpEHHE CBOOOHOTO MaIeHHsI, BEC TeJa, UMITYJILC TeJla, UMITYJIbC CHIIbI, MEXaHUYECKast
paboTa ¥ MOIIHOCTh, HOTCHIIMATIbHASL SHEPT U TeJla, OAHATOr0 HaJl MOBEPXHOCTHIO 3EMIIH,
MOTEHIMATIbHASI SHEPTHS CKATOU MPYKUHBI, KHHETUYECKAasi SHEPTHsL, OJTHAS MEXaHUYECKast
9HEPTusl, MEPUO U YacTOTa KoJIeOaHuH, JJIMHA BOJIHBI, TPOMKOCTH 3BYKa M BBICOTA TOHA,
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CKOpOCTB CBETa, MIOKa3aTeNb MPEIOMIICHUS Cpelibl); IPU OMUCAHUU MPABUIIBHO TPAKTOBATh
(U3NYECKHIA CMBICI UCTIONB3YEMBIX BEJITHYNH, 0003HAUCHUS M SAMHUIBI GU3NICCKUX BEIMUNH,
HaXOAUTh (POPMYIIbI, CBSA3BIBAIOIINE TaHHYIO (DU3UYECKYIO BEIUYHHY C APYTUMH BeJIMUUHAMM,
CTPOUTH IpaQUKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;

—XapaKTepU30BaTh CBOICTBA Tell, PU3NUECKUE SBICHUS U POLIECCHI, UCTIONb3Ys 3aKOH
COXpaHEHHsI YHEPTHH, 3aKOH BCEMHUPHOTO TSATOTCHUS, IPHUHIIAT CYIIEPTIO3UIINN CHJI, IIPHHIIUATI
oTHOcUTeNbHOCTH [ anuies, 3akoHsl Hbl0TOHA, 3aKOH COXPaHEHUS HMITYJIbCa, 3aKOHBI
OTpaXeHUs U MIPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsAJ0BOI0 U MAaCCOBOTO YHCET MPHU
SJIEPHBIX peakIUsIX; IPU 3TOM JIaBaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA M 3aITUCHIBATH €TO
MaTeMaTH4eCKOe BbIPaKEHHE;

—O0OBACHATH (PU3NYECKHE MIPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE M B KOHTEKCTE CUTYalui
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBISATh NPUUNHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH
00BSICHEHHE U3 2—3 JIOTMYECKHX IIAroB C OMOPOil Ha 2—3 M3Y4YEeHHBIX CBOICTBA (hU3MYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

—pemiath pacy€THBIC 3a/1auu (OMUPAOIIHUECS HA CUCTEMY U3 2— 3 ypaBHEHHI), UCTIONB3Ys
3aKOHBI ¥ (POPMYIIBI, CBS3BIBAIOLINE (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a7a4u
3aMMCBIBATh KPATKOE YCIOBHE, BBISBIATH HEAOCTAIOIINE HITH U30BITOUHBIC TaHHBIC, BHIOUPATh
3aKOHBI ¥ (POPMYIIBI, HEOOXOAUMBIE JJISl PELICHUS, TPOBOJUTH PACUETHI U OLIECHUBATh
PEATMCTUYHOCTD MOJYYSHHOTO 3HAUCHUS (PU3HMUECKON BEITMYHHBI,

—pacmno3HaBaTh NPOOIEMBbI, KOTOPbIE MOKHO PEIIUTH IPU MOMOILTH (PU3NIECKUX METO/I0B;
HCIIOJIb3YS ONMCAaHUE UCCIIEJOBAHMSI, BBIACIATH IPOBEPSIEMOE MIPETIOI0KEHNE, OLIEHUBATh
MPaBHJIBHOCTD MOPSIJIKA IPOBEICHUS UCCIIEIOBAHUS, IEaTh BHIBOJIbI, HHTEPIPETUPOBAThH
pe3yabTaThl HAOMIOACHUN U OTIBITOB;

—TIPOBOJUTH OMBITHI MO HAOIIOIEHUIO (PU3MUYECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB TEI
(u3yuenue BToporo 3akoHa HploToHa, 3aKk0OHa COXpaHEHUs SHEPTUH; 3aBUCUMOCTh IIepro/ia
Koje0aHul MPY>KMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTh OT
aMILTUTY Il MJIBIX KOJIEOAHUI;, MPSAMOIUHEHHOE PACTIPOCTPAHCHHUE CBETA, PA3JIOKEHUE OEIIOT0
CBETa B CIEKTP; U3YUYCHHE CBOMCTB U300paKEHUS B TUIOCKOM 3€pKajie U CBOMCTB N300paKEHUS
IpenMeTa B coOuparollei JTMH3e; Ha0II0ACHNE CIUIONIHBIX U JIMHEWYaThIX CIIEKTPOB U3TYUECHHUS):
CaMOCTOSITENILHO COOMPATh YCTAHOBKY M3 H30BITOUHOTO Ha0Opa 000pYI0OBAaHUS; OTIUCHIBATH X011
OTIBITA M €T0 PE3YNIbTaThl, POPMYIHPOBATH BHIBOJIBI,

—TIPOBOJUTH MPU HEOOXOAMMOCTHU CEPUIO MPSIMBIX H3MEPEHUM, OTIPEACTISisl CpeHEE 3HAUCHUE
n3MepseMoil BeIMUMHBI ((POKYCHOE pacCcTOsiHUE COOMparoIIel JTMH3bI); 000CHOBBIBAThH BHIOOP
crioco0a U3MEepEeHHs/U3MEPUTEIBHOTO PHOOpa;

—TIPOBOJIUTH UCCIIEIOBAHNE 3aBUCHMOCTEH (PM3UIECKUX BEITMUUH C UCTIONB30BaHUEM MPSIMBIX
U3MEpeHUH (3aBUCUMOCTB ITYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM JIBHKEHUHU 0€3 HaualbHOM
CKOpPOCTH; Mepro/ia KoueOaH!il MaTeMaTHYeCKOro MasTHUKA OT JIMHBI HUTH; 3aBUCMOCTH yTIJia
OTpa)KEHMsI CBETA OT yIJIa MaJACHUS U yIJIa MPEeJOMIICHHS OT yIila Ma/ieHus): IUIaHUPOBaTh
HCCIeI0BaHUE, CAMOCTOSATEIBHO COOMPATh YCTaHOBKY, (PUKCHUPOBATH PE3YIbTaThl OJTY4YEHHON
3aBUCUMOCTH (PM3UUECKUX BEJIMYUH C YIETOM 3a/1aHHON MOIPEIIHOCTH U3MEPEHUIl B BUIE
TabyuL ¥ rpaduKoB, 1eJIaTh BHIBOJBI 10 Pe3yIbTaTaM UCCIIEA0BAHNUS;

—IIPOBOJIUTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEIUYMH (CPEAHSA CKOPOCTh U YCKOPEHHE
TeJa MPU PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE CBOOOTHOTO MaJeHUs, )KECTKOCTh MPYKHUHBDI,
KO3 (DULIMEHT TPEHUS CKOJIBKEHUS, MeXaHN4ecKasi paboTa M MOIIHOCTh, YACTOTa U MEPUO/T
KoJe0aHUl MaTeMaTUYECKOTO U MPYKUHHOTO MAasITHUKOB, ONTHYECKas CUjla coOUparomie
JIMH3bI, PAJIMOAKTUBHBIN (DOH): IIIAHUPOBATH U3MEPEHUS; COOMPATh SKCIIEPUMEHTATILHYIO
YCTaHOBKY U BBIIIOJIHATH U3MEPEHUS, CIIEAysl IPEITI0KEHHOW HHCTPYKLIMHU; BEIYUCIISITH 3HAUCHHE
BEJIMYMHBI U aHAJIM3UPOBATH MOJy4YEHHbIE PE3ybTaThI;

—Cco0JI01aTh TTpaBrjia TEXHUKU O€30MaCHOCTH MpHU padboTe ¢ 1abopaTopHBIM 000PYI0BaHUEM;
—pa3nu4yaTh OCHOBHBIE MPU3HAKU U3YYCHHBIX (PM3MUECKUX MOJIEJICH: MaTepHaabHas TOUKa,
a0COJIOTHO TBEP/IOE TEJI0, TOUYSHHBIN UCTOUHUK CBETA, JIy4, TOHKAs JIMH34, [IJIaHeTapHask MOJIEINb
aTOMa, HyKJIOHHAsI MOZI€JIb AaTOMHOTO $1/1pa;
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—XapaKTepU30BaTh MPUHLUIIBI IEHCTBHUS U3YYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOUCTB C
OTIOPO HA WX OMHUCAHUS (B TOM YHCIIE: CTUAOMETP, TATUNKHU TIOJ0KEHUS, PACCTOSIHUAS U
YCKOPEHUS, paKkeTa, 9X0JIOT, OYKH, IEPUCKOII, (hoToanmapar, ONTHIYECKUE CBETOBO/IbI,
CIIEKTPOCKOII, JO3UMETP, Kamepa BuibcoHa), Hcronb3ys 3HaHNS O CBOMCTBAX (U3UUECKUX
SABJICHUI U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
—MWCIOIH30BATh CXEMBI M CXEMATHYHbBIC PHCYHKH N3YYCHHBIX TEXHHUYECKUX YCTPOMCTB,
M3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTHYECKUX MPOLECCOB IPHU PEIICHUH YyueOHO-
MPAKTUIECKUX 3a/1a4; ONTHYECKUE CXEMBI JUIS TOCTPOSHHS N300paKeHHH B TUIOCKOM 3epKaje U
cobuparonieit JIuH3e;
—TMPUBOJHUTH IPUMEPBI/HAX0AUTh HHPOPMAIUIO O MTPUMEPaX NPAKTHYECKOTO HCTIOJIb30BAHUS
(¢u3nYecKUX 3HAaHUN B TIOBCEIHEBHOM KU3HHU JJIs1 oOecriedeHns: 6€30MacHOCTH MPU 0OPALICHUH C
npudOpaMH U TEXHUYECKUMH YCTPOHCTBAMU, COXPAHEHUS 3I0POBbS M COOIIIOICHNS] HOPM
HKOJIOTUYECKOTO TOBE/ICHUS B OKPYKAIOIIEH cpene;
—OCYIIECTBIATH MOUCK MH(OopMannu Gru3ndeckoro coaepxanus B cetn VHTepHeT,
CaMOCTOATENIEHO (HOPMYIIHPYS MOMCKOBBIN 3a1IPOC, HAXOAUTH ITYTH ONpEACTICHHS
JOCTOBEPHOCTH MOTy4YeHHOW MH(OpMANK Ha OCHOBE MMEIOIIMXCS 3HAHUH 1 TOTIOJTHUTEIIEHBIX

HCTOYHHKOB;

—MHCIOJb30BATh P BBINOJHEHUN YUEOHBIX 3a1aHUN HayYHO-TIONMYJISIPHYIO JIUTEpaTypy
(u3n4IeCcKOro copep kaHus, ClpaBOYHbIe MaTepHAIIbl, pecypchl ceTu MIHTepHeT; BIageTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeodpazoBaHus HHPOPMALIUU U3 OAHOHN 3HAKOBOI
CUCTEMBI B APYTYIO;
—C03/1aBaTh COOCTBEHHBIE TMCbMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE MH(OpMAINK U3
HECKOJBKUX UCTOYHUKOB (PH3UUECKOTO COJCPIKAHUS, TyOJIMIHO MPEICTABIATh PE3yIIbTaThl
IIPOEKTHOM WJIM UCCIIEOBATEIBCKON EATEIbHOCTH; IIPU TOM I'PaMOTHO MCIIOIb30BaTh
W3YYCHHBIN MOHATUWHBIN ammmapar u3y4aeMoro pasjesa (pU3uKe U CONpOBOXKAATH BHICTYILUICHUE
npe3eHTanuei ¢ yaéToM ocoOeHHOCTEH ayIUTOPHH CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJjacc (68 1)

Tematnueckuit

010K, TeMa

OcHOBHOE coJiepKaHuE

OCHOBHI)IC BUIABI 1€ATCIBHOCTU
yyamuxcs (Ha ypoBHE y4eOHBIX
JIEHCTBHIA)

Paznen 1. Dusuka u eé posb

B MO3HAHUHU OKPY Kawmero mupa (6 1)

duzuka — ®dusnka — HayKa O IPUPOJE. BerriBienue pa3znuuuii Mexay ®dusuka, 7 xnacc, DI'AOY
SIBnenns npupoapl. Pusndeckue | QU3NUCSCKUMHU M XUMHYCCKHUMHU IO «Axanemus
Hayka o SIBTICHHS: MEXaHUIECKHE, npespanieHussMa (MC — xumus). MuHnIpocBeIeHns
npupojae TEIUIOBBIE, SJIEKTPUYECKHE, Pacno3naBanue 1 knaccupuKanus Poccuny
(2 q) MarHUTHBIE, CBETOBBIE, 3BYKOBbIE | (DM3MUECKUX SBICHUI: MEXaHUYECKUX,
TEIJIOBBIX, YJICKTPUIECKHUX, MATHUTHBIX 1
CBETOBBIX.
Hab6ronenune u onmcanue GU3NYECKIX
SIBICHUI
duznuecKue ®dusndecKkue BEIMINHBI. OriperiesieHue LEeHbI JAeJIeHHs! IIKabl ®wusuka, 7 kinacc, PI'AOY
V3mepenue puznueckux H3MepuTeIbHOro npudopa. Mzmepenue AIIO «Axanemus
BEJIMYHUHBI BenunH. Ou3ndeckne npuOOpHL. | JMHEHHBIX Pa3MepoB TEIl U IPOMEXYTKOB MuHnpocBemeHus
(2 ‘l) [TorpemHocTs U3MepeHui. BPEMEHHU C Y4ETOM MOTPEIIHOCTEH. Poccuny»

MexnyHapoaHas cuctema
SIIIHUI

Wzmepenne 06bEMa )KUAKOCTH U TBEPIOTO
Tena.

W3mepeHne TemiepaTypbl IpH HOMOIIT
KHUAKOCTHOTO TEPMOMETPA U JaTIHNKA
TeMIepaTypeblL.

BrinonHenue TBOpUECKUX 3a1aHUi 110
TIOUCKY CIIOCOOOB H3MEPEHNUS HEKOTOPBIX
(HU3MYIECKHUX XapaKTePHUCTUK, HAIPUMED
pa3MepoB MaJbIX 00BEKTOB (BOJIOC,
IIPOBOJIOKA), yaJIEHHBIX 00HEKTOB,
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GOJBIINX PACCTOSHUIA, MAJIBIX
IIPOMEKYTKOB BpeMeHU. OOCyk1eHne
MpeaIaraeMplx croco0oB

EcTecTBEHHO- Kaxk ¢usuka u apyrue BriaBrkeHue Tunores, 00bICHIIOIINX ®dusuka, 7 kiace, PI'AOY
. €CTECTBEHHbIC HAYKU H3yJaroT IIPOCTEIE SIBJICHUS, HAIIPHMEp: JTIO «Axanmemust
HayIHBIN npupony. EcTrecTBeHHO-Hay4HEI | IMOYEMy OCTaHABIMBACTCS IBIKYIIEeCs N0 | MHUHIPOCBEICHUS
METOJ METOJI IO3HAHMS: HaOI0ACHHE, TOPU30HTAIbHOM MOBEPXHOCTH TENO; Poccun»
MO3HAHUS MIOCTaHOBKA HAYYHOTO BOIIPOCA, TOYeMY B JKApKYIo 1IOTO1y B cg;em(gﬁ
2 BBIABMXKCHUE I'HIIOTE3, OCKAC NPOXJIaHEU, YEM B TEMHOMU.
( q) 9KCIIEPHMEHT 110 TIPOBEpPKe [pemnoxenue crioco60B MPOBEPKU
THIOTE3, 00BSICHEHHE HAOII0- TUIIOTE3.
naemoro sieieHus. Onucanue IpoBenenne uccnenoBaHus 1o NPOBEpKe
(M3UIECKUX SBJICHNUIT C TOMO- KaKOH-TTMOO0 IMIIOTE3H], HalpHMep:
IIbIO0 MOIeTeH JTAJIbHOCTB 10JIETA LIapUKa, MYIICHHOTO
TOPU30HTAIBHO, TeM 0O0JIbIIe, 4eM OoibIIe
BBICOTA ITycka. [locTpoeHue npocreimmx
Mozeneii ¢pu3ndeckux sBieHuit (B Buae
PHUCYHKOB MJIH CXEM), HallpuMep MajeHue
npenMera; IpsIMOJIMHeHHOe
pacnpoCcTpaHeHHE CBETa
Pazpea 2. [lepBoHauaibHbIe CBeleHUS 0 CTPOEHUU BenecTBa (5 1)
CTpOCHHe ATOMBI ¥ MOJICKYJIBL, X pa3- Hab6roneHne v MHTEpIIpeTanys ONBITOB, Omsuka, 7 xiace, DI'AOY
1 Mepbl. OMBITHI, JOKa3bIBAIOIINE CBUJIETEIBCTBYIONINX 00 aTOMHO- JI1O «Axanemus
BelmecTsa ( q) JHUCKPETHOE CTPOEHNUE BELIECTBA | MOJIEKYIIPHOM CTPOEHUH BEIECTBA: MuHnpocBeIeHns
OIIBITHI C PACTBOPEHNEM Pa3IIMIHbBIX Poccun»

BEIIIECTB B BOJE.

O1ieHKa pa3MepoB aTOMOB 1 MOJICKYJI €
HCTIONB30BaHuEM (oTorpaduid,
MOTY4EHHBIX HA AaTOMHOM CHJIOBOM
mukpockone (ACM). Onpeneneane
pa3MepoB MaJbIX Tel

JIBH:xeHHME U

Z[BI/I)KGHI/IG JacTull BEUICCTBA.

Hab6aronenne u o0bscHEHNE

®dusuka, 7 knace, PI'AOY

. CBsI3b CKOPOCTH JIBHYKEHHS OpPOYHOBCKOT'O IBIKEHHMS U SABJICHUS AIIO «Axanemus
B3aumoaen- YaCTHUI] C TEMIEePaTypoH. muddy3um. MuHnpocBemeHns
CTBHUEC YaCTHUIL BpoyHoBckoe nBuxkeHue. [poBeneHre U 0OBICHEHUE OIMBITOB 110 Poccun»
BelllecTBA Huddysus. Bzaumoneiicteue HAOJFOICHUIO TETUIOBOTO PACIIMPEHUS

2 YaCTHI] BEI[ECTBA: IPUTSDKEHNE U | Ta30B.
( "[) OTTAJIKUBAHHUEC npOBe)leHl/le nu OG'])S[CHCHI/IG OIIBITOB ITO
00HAPYKEHHUIO CHII MOJISKYIISIPHOTO
MIPUTSDKEHHS] M OTTAIKHBAHMS
AFpeFaTHBIe ArperaTHble COCTOSIHUS OHI/IcaHVI/Ie (c HCTIONb30BAHMEM MPOCTHIX ®dusuka, 7 knacc, DI'AOY
BEILIECTBA: CTPOCHHUE ra3oB, MoJiefiell) OCHOBHBIX pa3iiniuii B AIIO «Axanemus
COCTOAHUSA JKUJIKOCTEH U TBEPIBIX CTPOEHMH I'a30B, )KUJIKOCTEH U TBEPABIX MuHnpoceneHust
Belecrea (KpUCTaNIMYECKUX ) Tell. Tenn. OObsCHEHNE MaJIOH C)KUMAaEMOCTH Poccun»
(2 q) B3anMocBsa3p MeXly CBOWTBAMH | KHIKOCTEH W TBEPABIX TN, OOIBIION
BEI[ECTB B Pa3HbIX arperaTHBIX C)KIMaeMOCTH Ta30B.
COCTOSHUSIX M UX aTOMHO- OO0OBbscHeHNEe coxpaHeHHs (HOPMbI TBEPIBIX
MOJIEKYJIIPHBIM CTPOCHUEM. TeJ U TeKy4eCTH KHUAKOCTH.
Oco0GeHHOCTH arperaTHbIX [IpoBeneHune OMBITOB, JOKA3bIBAIONIHX,
COCTOSIHUH BOZBI YTO B TBEPIOM COCTOSTHUHU BOJBI YaCTHIIBI
HaXOMASATCS B CPEHEM Jajblie IpYyT OT
zpyra (INIOTHOCTh MEHbIIIE), YEM B
KHUTKOM.
YcraHoBIIEHHE B3aUMOCBSI3H MEXKTY
0COOEHHOCTSIMU arperaTHBIX COCTOSTHUM
BOJIBI U CYIIIECTBOBAaHHEM BOJHBIX
opranu3moB (MC — Ouomnorus,
reorpadust)
Paznen 3. /IBuxkenue u B3aumoseiicreue tea (21 u)
MexaunuyeckKoe | MexaHHuecKoe IBUKEHHE. HccnenoBanne paBHOMEPHOTO ABUYKEHHS Omsuka, 7 xiace, DI'AOY
PaBHOMepHOE U HEpaBHOMEpPHOE | U ONpeesieHHe ero PU3HAKOB. HI1O «Axanemus
ABUKEHUE nsmwxerne. Ckopocts. CpenHsis Hab6mtonenne HepaBHOMEPHOTO ABIKEHNUS | MUHIIPOCBEIEHUS
(3 q) CKOPOCTH IIPH HEPAaBHOMEPHOM 1 OTIpEZieNIeHNE €r0 OTJINIUH OT Poccun»

IBkeHuu. Pacuér nytu u
BPEMEHH ABIDKEHUS

PaBHOMEPHOT'O JABUKEHUS.
Pemenne 3aa4 Ha OIpeeNeHNE TYTH,
CKOPOCTH U BPEMEHH PAaBHOMEPHOTO
JIBHKEHMSI.

Amnamm3 TpaMIKOB 3aBHCHMOCTH ITYTH H
CKOPOCTH OT BPEMEHU
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I/IHepIII/IH, SIBeHne uHEpIUH. 3aKOH OO0BsICHEHHE U TPOTHO3UPOBAHKE Omsuka, 7 xinace, DI'AOY
uHepuuu. B3aumogeiicTBue Ten SIBJICHUH, 00YCIIOBIIEHHBIX HHEPIHEH, JIIO «Axanemus
Macca, KaK IPUYHHA U3MEHEHUS HaMpuMep: 94TO MPOUCXOIUT MPU MuHnpocBemeHns
IJIOTHOCTDb CKOpPOCTH JBMXeHus Ten. Macca TOPMOXKEHHUH WIH PE3KOM MaHEBpE Poccun»
(4 q) KaK Mepa HHepTHOCTH Tena. aBTOMOOMJIS, TOYEMY HEBO3MOXKHO
ITnotaocTs BemecTBa. CBA3b MTHOBEHHO NIPEKPaTHTh ABUKEHUE HA
IUTOTHOCTH C KOJIMIECTBOM BEJIOCUIIE/IE UM CAMOKATE U T. 1.
MOJIEKYJ B eTUHHUIE 00BEMa [IpoBenenue u aHaau3 ONBITOB,
BEIIECTBA JIEMOHCTPHPYIOMINX H3MEHEHHE CKOPOCTH
JIBIDKEHHS TeNa B pe3yibTaTe IeHCTBUS Ha
HETO JPYTHX TeIl.
Pemrenue 3aa4 Ha onpeencHue Macchl
Teja, ero 00bEMa U IIOTHOCTH.
[IpoBenenue u aHAIN3 OMBITOB,
JIEMOHCTPUPYIOIUX 3aBUCUMOCTb
HU3MEHEHUsI CKOPOCTH TeNa OT €r0 MacChl
IIpY B3aUMOJICHCTBUH Tell. M3mepenue
Macchl Tella Pa3INIHBIMU CIOCO0aMHU.
OmnpezeneHne WIOTHOCTH
Cua. Curna KaKk XxapakTepHCcTHKa W3zyuenune B3aumoseiicTBus Kak npuunHsl | Pusuka, 7 kinacc, PI'AOY
B B3aumozecTeus Ten. Cuna HM3MEHEHUS CKOPOCTH TEJa UJIH €ro AIIO «Axanemus
HJbI CHI YIPYrocTH U 3aKoH ['yka. nedopMaruy. MuHnpocBeleHust
(14 ‘l) W3mepeHne CHITBI C TIOMOIIBIO Omnwcanue peaabHBIX CHTYalui Poccun»
JUHaMoMeTpa. SIBneHue B3aUMOJEUCTBUS Tel C TIOMOILBIO
TSATOTEHHS W CUJIA TSKECTH. MOJIeNel, B KOTOPBIX BBOJUTCS MOHSTHE U
Cuna TSDKECTH Ha JPYTHX n3o0pakeHne cuibl. V3ydeHne crirsl
miaHerax. Bec Tena. Heseco- ynpyroctu. VccnenoBaHue 3aBUCUMOCTH
MocTb. CIOKEHUe CHIl, CHJIBI YIIPYTOCTH OT YATMHEHHS
HAIpaBJICHHBIX 110 OJHOM PE3MHOBOTO MIHYPA WM MPYXKHHBI (C
npsimoit. PaBHopelicTByromas MOCTpOeHHEM rpaduka).
cui. Cuna Tpenus. Tpenne AHanm3 NpaKTUYECKUX CUTYAINH, B
CKOJIBXKEHHS M TPEHHE ITOKOSL. KOTOPBIX MPOSIBIIACTCS IEHCTBUE CHIIBI
Tpenue B mpupoae 1 TEXHUKE YIPYTOCTH (YIPYToCTh Ms9a, KPOCCOBOK,
BETOK JIepeBa | JIp.).
Ananus chyauyn}'l, CBA3AaHHBIX C ABJICHUEM
TaroTeHust. OObsicCHeHHE OpOUTATIBHOTO
JIBUDKEHMS IUIAHET C UCII0JIb30BaHUEM
SIBTICHHS TATOTEHUS U 3aKOHA HHEPLIUH
(MC — acrponomus). M3mepenne Beca
TeJa ¢ MOMOIIBIO JMHAMOMETPA.
OO0OCHOBaHHNE ATOTO CIOC00a N3MEP CHHUSL.
AHanm3 1 MOJeTMPOBAHKE SIBIICHHS
HEBECOMOCTH. DKCIIEpUMEHTAIbHOE
MIOTy9IEeHHE TIPaBUIIa CIIOKEHHS CHIL,
HaMpPaBJICHHBIX BAOJb OJHOM MPSIMOH.
Omnpenenenne BeTUIUHbI
paBHOAEHCTBYIOLIECH CUIL.
I/Isy'-lem/le CHUJIBI TPCHUSA CKOJIBXXCHUA U
CHJIBI TPeHUsI OKosL. MccnenoBanue
3aBUCHMOCTH CUJIBI TPEHHS OT CHJIBI
JIABJIEHHS U CBOICTB TPYIIUXCS
MOBEPXHOCTEH.
AHanu3 NpakTUYeCKUX CUTYyalui, B
KOTOPBIX MPOSIBIACTCS JEHCTBUE CHIIBI
TPEHHMsI, UCTIOB3YIOTCS CIIOCO0bI e€
YMEHBIIEHUS WU yBENUYEHHUS (KaTaHHe
Ha JIBDKaX, KOHbKAX, TOPMOXKCHUE
aBTOMOOWJIS, HCITOJIb30BAHUE
MOANIMIHUKOB, IUIABAHHE BOJHBIX
Pasnen 4. /laBieHue TBEPABIX TeJ, :KUAKOCTeH U ra3oB (21 4)
I[aB JICHME. Hasnenune. CiocoObl YMEHb- Amnanus 1 0ObSICHEHHE OIBITOB K ®usnka, 7 kmacc, DI'AOY
n LIEHYUS U YBEIUYEHHS AAaBICHUSA. | NPAaKTUYECKUX CUTyallull, B KOTOPBIX JIIO «Axanemus
épenaia JlaBnenue raza. 3aBUCUMOCTh MIPOSIBIISAETCS CUJIA ABIICHHUSI. MuHnpocBeIeHns
AaBJICHUSA TTaBIICHUS Ta3a OT 00bEMa O0ocHOBaHNE CIOCOOOB YMEHBIICHUS U Poccum»
TBép):lbIMI/I Temmneparypsl. [lepenaua yBeIUYeHUS JlaBieHus. M3yuenue
JaBICHHS TBEPABIMU TEIAMH, 3aBHCHMOCTH JIaBJICHHUS ra3a OT 00béMa 1
TeJaMHu,

AKUIKOCTAMMU H
ra3amMmm

JKHIKOCTSIMH M Ta3aMH. 3aKOH
ITackans. [TneBMaTHueCcKue
MAaIIUHEI

Temreparypsl. Vzydenne ocodeHHOCTEiH
nepenayvn JaBJieHus TBEPABIMHU TEIaAMH,
JKAIKOCTSIMH U razamu. O00oCcHOBaHHE
PE3yIbTATOB ONBITOB OCOOCHHOCTSIMU
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Ch))

CTPOEHHS BEIIECTBA B TBEPAOM, KHUIKOM H
ra3000pa3HOM COCTOSHUSIX.
DKCIIepUMEHTABHOE J0Ka3aTeNbCTBO
3akoHa [lackas.

Pemrenvie 3a1au Ha pacuér TaBJICHUS
TBEPAOTO TENA

JdaBiienue
KMIKOCTH
(S4)

3aBUCUMOCTH JaBICHHS
KHUIKOCTH OT TTyOWHBI
norpyxenus. I'mapocratuaeckuit
napaznokc. Coodurarontrecs
cocynsl. ['uapasnnueckue
MEXaHHU3MBI

HccnenoBanue 3aBUCUMOCTH JaBIICHUS
KHUAKOCTH OT IIyOUHBI HOTPYKEHUS U
IIJIOTHOCTH KUIAKOCTH.

Hab6xronenne u o0bscHEHNE
THAPOCTAaTHYECKOro IapaoKca Ha OCHOBE
3akoHa [lackans. M3yuenue
COOOIIAIOMINXCSI COCYIOB.

Pemenue 3a1au Ha pacy€r naBieHus
KHUIKOCTH.

OOBsicHeHNE IPUHINTIA JISHCTBUS
THPABINYECKOro Ipecca. AHAIN3 U
00BSICHEHHE TPAKTUIECKUX CUTYAIIHH,
JIEMOHCTPUPYIOLINX HPOSBICHUE
JTaBJICHUS )KUAKOCTH U 3aKoHa [Tackars,
HarpuMep IPOIECCOB B OPTaHU3Me IIPH
riry6oxkoBogHOM HbIpssHUE (MC —
OHOJIOTHS)

®dusnka, 7 knacc, PIrAOY
IO «Axagemus
MuHnpocseleHus
Poccum»

AtmocdepHoe
JAaBJIeHUE
(69

Atmocdepa 3emin 1 aTMOC-
(depHoe nasnenue. [IpuyarHbL
CYyLLECTBOBAHUS BO3AYILHON
o6oouxn 3emin. OnbIT
Toppuuemt. M3mepenne
aTMOC(epHOTO TaBJICHUS.
3aBHCHMOCTh aTMOC(HEPHOTO
JaBJICHHS OT BBICOTHI HaJ|
ypoBHeM Mopst. [Tpubops! mst
HU3MepeHHs aTMOC(HEPHOTO
J@BJICHHS OT BBICOTHI HAJ
ypoBHeM Mopsi. ITpubopsr st
M3MEpEHHUs aTMOC(HEPHOTO
JaBJICHHUS

DKcnepuMeHTaIbHOEe 00HAPYKEHHE
aTMOC(EepHOT0 NaBIeHHS. AHAIN3 U
00BSICHEHHE OIBITOB U MPAKTUUECKUX
CHUTyanuii, CBI3aHHBIX C JeHCTBUEM
atMocdepHoro naBnenus. OObsCHEHHE
cymiecTBOBaHHA aTMocepbl Ha 3emiie U
HEKOTOPBIX IUTAHETaX WU €€ OTCYTCTBHS
Ha apyrux mianetrax u Jlyne (MC —
reorpadusi, aCTPOHOMIS).

OOBsicHEeHHE M3MEHEHUSI IUIOTHOCTH
aTMoc(epbl ¢ BHICOTOH M 3aBUCHMOCTH
aTMOC(EPHOTO JaBIICHNS OT BEICOTHL.
Penrenue 3a1a4 Ha pacyér arMocdepHoro
JTABIICHUS.

W3yuenwne ycrpolicTBa 6apomerpa-
aHepousa

®usnka, 7 kmacc, PI'AOY
JTI1O «Axanemus
MuHnpocBeleHust
Poccuny»

HeiicrBue
KUJAKOCTH H
rasa Ha
MOrpyKEHHOE
B HHUX TeJI0
(79

JelicTBue )XMIKOCTH U Ta3a Ha
MOTPYXEHHOE B HUX TEJIO.
BerrTankuaromas (apxumenosa)
cuiia. 3aKoH ApxXuMena.
[InaBanue Ten. Bo3nyxomnnaanue

OKcrnepuMeHTalbHOE OOHapyKEHHE
JIeWCTBUS KUAKOCTH U Ta3a Ha
MOrpY>KEHHOE B HUX TEJIIO.

Omnpenenenye BEITATKHBAIOIIEH CUIIBL,
JielcTByIONIEd Ha Te0, HOrpyKEHHOE B
KHUAKOCTb.

IpoBenenne u o6CyKAEHHUE OIBITOB,
JIeMOHCTPUPYIOIUX 3aBUCUMOCTb
BBITAJIKUBAIOLLEH CUJIbI, NIEHCTBYIOLIEH Ha
TeJIO B XKHUAKOCTH, OT 00BEMa
MOTPYKEHHOH B )KUJIKOCTh YacTH Tela 1
OT IUTOTHOCTH XKHIKOCTH.

HccenenoBaHue 3aBUCHMOCTH Beca Tea B
BOJIe OT 00bEMA MOTPYKEHHOU B
XKHUAKOCTb JaCTH Tela.

Pemenne 3aau Ha MpUMEHEHHE 3aKOHA
ApxuMmena 1 yCIIOBUS TUIaBaHUS TEIl.
KoHncTpynpoBanue apeoMeTpa uin
KOHCTPYMPOBAHHE JIOJKH U OIPe/IeIeHne
€€ Tpy3010/bEMHOCTH

®dusuka, 7 knace, PIAOY
ATIO «Axanemus
MuHIpOCBEIICHUS
Poccun»

Pa3znea 5. Padora

U MOITHOCTH. JHeprus (12 4)

Padora n
MOIIIHOCTh
3 u)

Mexanndeckas padora.
MolHoCTE

OKCIIepIMEHTAILHOE OIpe/IeNICHIEe
MEXaHHYEeCKOH pabOThI CHIIBI TSDKECTH TIPH
TaJICHUN TENAa U CUJIbI TPEHHS TIPH
PaBHOMEPHOM II€PEMEIIEHUH TelIa 10
TOPU30HTAIbHOM MOBEPXHOCTH.

Pacuér momnocTH, pazBuBaemMoi npu
noasEMe 1o JecTHuIle. Pemenne 3anay Ha
pacyér MmexaHn4eckol paboThl U
MOIIHOCTU

®usnka, 7 knacc, PI'AOY
JI1O «Axanemus
MuHnpocBeleHust
Poccun»

IIpocTsie

Hpocn,le MEXaHU3MBI: pbIvar,

Onpe)leneHI/Ie BBIUTPLINIA B CUJIE TPOCTBIX

®dusuka, 7 kiace, PI'AOY
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MEeXaHU3MbI OJIOK, HaKJIOHHASI TUIOCKOCTb. MEXaHHM3MOB Ha IIPUMeEpe phliara, ATIO «Axanemus
[paBuiio paBHOBeCHs phIvara. TIOABM)KHOTO ¥ HETIOJIBHKHOTO OJIOKOB, MuHnIpoCBeIeHns
(5 q) [Ipumenenue npasuia HAaKJIOHHOW IIOCKOCTH. Poccun»
paBHOBecHS pbIuara K OJIOKy. HccnenoBanne ycIoBHsl paBHOBECHS
«30510TO€ NPaBUIIO» MEXAHUKH. pbIuara.
KII mpocTeIX MEeXaHU3MOB. OO0HapyKeHHEe CBOMCTB MPOCTHIX
[IpocTeie MeXaHU3MBI B OBITY H MEXaHH3MOB B Pa3IMYHBIX HHCTPYMEHTAX
TexHMKe. Ppruaru B Tene U TIPUCTIOCOOIIEHUSX, HCTIONIb3yEMBIX B
YenoBeKa OBITY ¥ TEXHHKE, a TAKXKE B KHUBBIX
opraansmax (MC — Guosorns).
OKCIepUMEHTAIbHOE 10Ka3aTENbCTBO
paBeHCTBa padoT NpH IPUMEHECHUH
IPOCThIX MEXaHU3MOB.
Omnpenenenne KI1J] HaknoHHO#M
IIOCKOCTH.
Pemrenue 3agau Ha MpUMEHEHHE MTPaBHIIa
paBHOBecus pbruara u Ha pacuér KITJI
MexaHnuecKast Kunerndeckast v moTeHIMaNbHasl | DKCIEPUMEHTAIBHOE ONpeIeTICHUE ®dusuka, 7 kimacc, PI'AOY
sHeprus. [IpeBparienue ogHoro HU3MEHEHUS] KHHETUYEeCKON U IO «Axagemus
IHEprust BHUJIa MEXaHUUECKOH SHEPTHHU B MOTEHIMAILHON 3HEPTHH TeNa MPU €ro MuHnpocBeIeHnst
(4 v) JpYroii. 3aKOH COXpaHEHUs U CKaTBIBAaHUH MO HAKJIOHHOH TJIOCKOCTH. Poccun»
HW3MEHEHUs] SHepruM B MexaHuke | DopMyIHpoBaHHE Ha OCHOBE
HCCIIEI0BAaHMS 3aKOHA COXPAHEHHUS
MEXaHUYECKOM SHEepTuM.
OO0cykeHne rpaHul] IPUMEHIMOCTH
3aKOHA COXPAHEHUS SHEPTUH.
Pemrenue 3a1a4 ¢ UCHOIB30BaHUEM 3aKOHA
COXPaHEHHsI PHEPTUH
Pe3zepBHoe
Bpems (3 4)

8 kiacc (68 4)

TemaTnueckuit
0JI0K, TEMEBI

OcHOBHOE COJACpKaHUC

OcHOBHbIE BU/IBI I€ITEILHOCTH
yuyanuxcs (Ha ypoBHE
y4eOHBIX ICHCTBUIN)

Pa3nea 6. TentoBble siBjieHus (28 1)

Crtpoenue u
CBoOiicTBa
BelllecTBA
(74)

OCHOBHBIE ITOJIOKEHUS
MOJICKYJIIPHO-KHHETUYIECKOM
TEOPHU CTPOCHUS BEIIECTRA.
Macca u pazmepsl aTOMOB U
MoJeKyI. OTBITHI, MO~
TBEPIKAAIOIINE OCHOBHBIC
MIOJI0KEHUSI MOJIEKYISPHO-
KMHETH4eCKol Teopuu. Monenu
TBEPJIOTO, YKUIKOTO
ra3000pa3HOTr0 COCTOSHUI
BemiectBa. Kpucranmueckue u
amopdHBbIe TBEPIbIE TENa.
OOBbsIcHEHHE CBOICTB I'a30B,
JKUIIKOCTEH U TBEPBIX TEI HA
OCHOBE TIOJIO’KEHUN
MOJICKYJIIPHO-KHHCTHICCKOM
Teopun. CMayMBaHHE U Ka-
MUTIPHBIE sSBIeHus. TermmoBoe
pacuIMpeHue U CKaTue

HaGmoenne n nHTEpIIpETAIINS ONBITOB,
CBUETENbCTBYIONIUX 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHUH BEUIECTBA!
OIIBITHI C PACTBOPEHUEM Pa3IHIHBIX
BEIIIECTB B BOJE.

Pemenue 3a1a4 1o oneHUBaHUIO
KOJIMYECTBA ATOMOB MJIM MOJIEKY B
eIUHUIe 00BEMa BEIeCTBa.

AHanm3 TeKCcTa JPEeBHUX aTOMHCTOB
(mampumep, pparmeHTa 1o3Mbl JIykperust
«O npupoze Bemeii») ¢ U3I0KEHHEM
000CHOBaHHMI ATOMHO T'MIIOTE3bI
(cmbiciioBoe utenue). OreHka
yOeIUTENbHOCTH 3THX 000CHOBaHHH.
OO0BpscHeHre OPOYHOBCKOTO JIBHKEHUS,
ABJIeHMS TU(Dy3un U pasImanii Mex Iy
HHMH Ha OCHOBE ITOJIOKEHHI
MOJIEKYIISIPHO-KHHETHIECKOH TEeOpHI
crpoenus BeniectBa. OObsICHEHHE
OCHOBHBIX Pa3JIM4Uil B CTPOEHNU I'a30B,
JKUAKOCTEH U TBEPJBIX TeN C
UCTI0/Ib30BaHUEM TTOJIOKEHUI
MOJIEKYJISIPHO-KHHETUYECKOH TEOPHU
CTPOEHUS BEIIECTBA.

HpOBe}leHl/Ie OIIBITOB 10 BbIpallIUBaHUIO
KPHCTAJIIOB TIOBAPEHHOH COJIM MITN
caxapa.

ITpoBenenue u 00bsICHEHNE OIBITOB,
JIEMOHCTPUPYIOIINX KalMJUIIPHEIE

dusmka, 8 Kiacc,
drAOY IO
«AxkageMus
MuHnpocBeuieHus
Poccuny»
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SIBJICHHS U SIBIICHIE CMauNBaHMUS.
OOBsicHEHHE POJTY KaMJUIIPHBIX
SIBJICHUH ISl TOCTYIIIEHHS BOJBI B
opranusM pacrennit (MC — Guonorns).
Hab6mronenue, npoBeeHne u 00bICHEHUE
OITBITOB O HAOJTIOJEHHIO TEMIIOBOTO
pacIIUpeHus Ta30B, XUAKOCTEH 1
TBEPABIX TEIl.

OOBsicCHEHHE COXpaHeHUs 00bEMa
TBEPIBIX TEIN, TEKYIECTH KHIKOCTH (B
TOM YHCII€, PA3HUIBI B TEKYIECTH IS
Pa3HBIX XXUAKOCTEIN), TaBIEHHS Ta3a.
[IpoBeneHue onbITOB, JEMOHCTPUPYIOLIUX
3aBUCUMOCTH JJABJICHHS BO3IyXa OT €r0
00BEMa 1 HarpeBaHUs WM OXJIXK/ICHNS,
U uX 0OBSICHEHHE Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO yICHHS. AHAIIN3
MNPaKTUYECKUX CUTYallUi, CBSI3aHHBIX CO
CBOMCTBaMU Ta30B, JKUAKOCTEH U TBEPIBIX
Teln

TenaoBbie
npouecchbl
(21 9)

Temnepatypa. CBs3b TemIe-
paTyphI CO CKOPOCTBIO
TEIJIOBOTO JIBMYKCHUSI YaCTHII.
Buyrpennsis sneprust. Crioco0bt
U3MEHEHUS! BHYTPEHHEH
SHEPTHUH: TEIUIonepenada u
coBepIeHue padbotsl. Buer
TeryIonepeauu: TeIIONPOBO-
JTHOCTh, KOHBEKIIHs, H3ITyICHHUE.
KonuuecTBo TemnoTsl.

VY nenpHas TEMI0EMKOCTE
BeecTpa. TermmooOMeH 1
TEIJIOBOE PABHOBECHE.
YpaBHEHHE TEIIOBOTO OaaHca.
IInaBnenue u oTBepIeBaHUE
KPUCTAIUIMIECKUX BEIECTB.

VY aenbHast TEMIOTA MIABJICHUS.
ITapooGpa3oBanue u
KoHIeHcanys. Mcnapenue.
Kunenue. Y nenpHas temiora
napoo0Opa3oBaHus. 3aBUCUMOCTh
TEMIIePATyPhl KUIICHHUS OT
aTMOC(HEpHOro TaBJICHUS.
BrnaxHOCTB BO3IyXa.

DHeprus ToruuBa. Y ieibHas
TerIoTa cropanus. [IpuHIUIb
paboThI TETUTOBBIX IBHUTATEIICH.
KIIJI TerioBoro aBuratess.
TermoBsIe TBUTATENH U 3aIIUTA
OKPYIKAIOIIEeH cpeibl. 3aKOH
COXpAHEHUs U MPEBPaIIEeHHS
SHEPTHH B MEXaHUIECKUX U
TEIUTOBBIX MPOoIeccax

O6ocHOBaHME TPABIII H3MEPEHHS
TeMIEPATypEhI.

CpaBHEHHE pa3INYHBIX CII0CO00B
W3MEpPEHHs 1 [IKaJ TeMIepaTyphlL.
Habmnroaenune u 00bsICHEHHE OIBITOB,
JEMOHCTPUPYIOIINX U3MEHEHHE
BHYTPCHHEI SHEPT U Tela B pe3yJibTaTe
TeIIonepeiaud U paboThI BHEMIHUX CHIL.
HaGmoienre n 00bsICHEHHE OIBITOB,
o0cyxKIeHne TPAaKTUIECKUX CHTyaluii,
JEMOHCTPUPYIOIINX Pa3INIHbIEC BUIBI
TeruIonepeady: TeIONPOBOJHOCTD,
KOHBEKIIUIO, H3IIyICHNE.
HccnenoBanue sBIEHHS TEINIOOOMEHA
IpY CMEUIMBAHUM XOJOJHON U ropsiuen
BOJIBI.

HaGumonenne ycraHOBIIGHHS TEILIOBOTO
paBHOBECHS MEKIY FOpsiYed U XOJIOJHON
BOJIOH.

Omnpenenenre (M3MepeHNe) KOINIECTBa
TEIIOTHI, HOTYYEHHOTO BOJOH pH
TeII000MeHe ¢ HarpeThiM
MECTAJUIMYCCKUM LHUJIUMHAPOM.
Omnpenenenne (M3MEpEHNe) yIeIbHON
TEIUIOEMKOCTH BEILECTBA.

Pemenue 3aga4, CBA3aHHBIX C
BBIYHCIICHHEM KOJIMYECTBA TEILIO-

ThI U TEIJIOEMKOCTH MTPH TEIIOOOMEHE.
AHanu3 cuTyanuil NpakTUYecKoro
HCIIOJTb30BAaHMS TEIIOBBIX

CBOMCTB BEIIECTB U MATEPUAJIOB,
HaIpuMep B HEIX SHEProcOep K eHIs:
TEIUIOM30JIALNS, SHeprocOeperaome
KPBIIIH, TePMOAKKYMYJISITOPHI U T. A.
HaGmonenne siBnennit ncnapeHus u
KOH/ICHCALlUH.

HccnenoBanre npouecca HCapeHus
Pa3IHYHBIX XKUIKOCTEH.

OOBsicCHEHHE SBICHUN HCTIAPEHHS 1
KOHJ/ICHCAIIMU Ha OCHOBE
aTOMHO-MOJIEKYIAPHOTO YUSHUSI.
Habnronenne u 00bIcHEHNE ITpoIIECcca
KUIIEHHS, B TOM YHUCJIE 3aBUCHMOCTH
TeMIEPaTyphl KUMEHUS OT JaBJICHUSL.
Omnpenenenne (M3MepeHue)
OTHOCHUTEJIBHOM BJIQXKHOCTH BO3 1yXa.
Ha6monenne mporecca MmiaBIeHUS
KPHUCTAJUINYECKOr0 BEIIEeCTBa, HApUMep
IbJa.

CpaBHeHHE ITPOIIECCOB TIABICHUS

®duzmka, 8 kiacc,
draoy 110
«Axanemus
MunnpoceuieHus
Poccum»
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KPHUCTAINTNIECKHX Tl

Y pa3MATYEHHMS [IPY HarpeBaHUH
aMOpP(HBIX TelL.

Omnpenenenne (M3MepeHne) yIeIbHON
TEIJIOTHI IJIABJICHUS JIbJA.
OOBsicCHEHHE SBICHUN TUIABJICHUS U
KPHUCTAUTN3aUH Ha OCHOBE
aTOMHO-MOJIEKY/IAPHOTO YUeHUSI.
Pemenue 3agad, CBA3aHHBIX C
BBIYHCIICHHEM KOJIMYECTBA TEIUIO-

THI B IPOIECCAX TEILIONEPENauH Mpu
IUIABJICHUN M KPUCTAJUTH3AIIH,
MCIIaPCHUU U KOH/ICHCALIUH.

AHanu3 cuTyanui NpakTUYeCKOro
NPUMEHEHHS SBJICHUN

TUTABJIEHHS M KPUCTAIIIN3alNY,
HaIrpuMep, MOTy4eHUE CBEPXIHUCTHIX
MaTepUaioB, CONeBasi rpeika u ap.
Amnanu3 paboTsl 1 00BSICHEHHE IPHHIUIA
JEHCTBYS TEIUIOBOTO JIBUTATENIS.
Beruncnenue KoJan4ecTBa TemoThl,
BBIIEISIONIETOCS IPU CTOPAHUN
pa3IMuHBIX BUIOB ToruuBa, u KI1/]
JBHTATENIS.

OO6cyxeHne SKOIOTHIeCKIX
MOCNIEACTBUM UCTIOIb30BAHUS
JBHUTaTelel BHYTPEHHETO CrOpaHus,
TEIUIOBBIX U THpodiekTpocTanyii (MC
— 9KOJIOTHUSI, XUMHST)

Pazpnen 7. Diekrpnueckne

W MArHUTHBIE siBJIeHus1 (37 4)

D JEeKTPHYEeCKHe Dnextpuszauus Tei. [[Ba poga HaGmonenue 1 npoBeaeHUE ONBITOB 110 dusnka, 8 Kiacc,
JJIEKTPUYECKUX 3apsI0B. JJIEKTPU3aLUU TEI OI'AOY IO
3apsiibl. BzaumMoeiicTBre 3apsKEeHHBIX IIPU CONIPUKOCHOBEHUH U MHAYKIHEH. «Akagemus
3apﬂ)KeHHLIe ten. 3akoH Kymnona. Habnronenne u o0bsacHeHNE MuHIIpocBeIeHIs
Teja U UX DJeKTpHIecKoe Ioe. B3aMMOZEHCTBHS OXHONMEHHO Poccuny
. [MpuHImn cynepnosuuu U Pa3HOUMEHHO 3apsKEeHHBIX Tell.
B3aUMOICHCTBHE NEKTPUIECKHX TTOJIEH. OObsicCHeHHE TPUHIIUIIA ISHCTBUSL
(7 v) Hocurenu anexkTpuueckux 3JIEKTPOCKOIA.
3aps0B. DIeMEeHTapHBII OOBsCHEHHE SIBICHUHN 3JIEKTPH3ALUH IPU
IEKTPUIECKHH 3apsiz. COIIPHKOCHOBEHUH TeJl U HHIIYKIHEH ¢
Crpoenue atoma. [IpoBogHHKH UCIOJIb30BAHUEM 3HAHUI O HOCUTENSIX
1 IINIEKTPHUKU. 3aKOH JNIEKTPUIECKHX 3apST0B B BEIIECTBE.
COXPaHEHUS AIEKTPUIECKOTO Pacrio3HaBanue 1 00BSICHEHNE SIBICHA
3apsaa JNIEKTPHU3AIMHU B TIOBCEIHEBHOM KHU3HHU.
Habmnronenne n 00bsICHEHUE OIBITOB,
WUTIOCTPUPYIOLINX 3aKOH
COXPaHEHH >IEKTPUIECKOTO 3apsija.
HaGmonenne oneIToB 1Mo
MOJIETIPOBAHUIO CHIIOBBIX JINHUIT
JNEKTPHIECKOTO MO,
HccnenoBanue neicTBUs 3JICKTPHUECKOrO
TOJISL HA IPOBOJHUKY U TUAIEKTPUKH
T oCTOSHHBIH DNeKTpUYEeCcKUi TOK. Y CIIOBUS HaGmonenue pa3nuunblx BUAoB feiicteus | dusuka, § kiacce,
. CYILIECTBOBAHMS 3IEKTPUIECKOrO Or'AOY AI1O
IEKTPUYIECKAH NEKTPUYECKOT0 TOKA. TOKa ¥ 0OHApyXEHUE STHX BUIOB «AxageMus
TOK HcTouyHNKY MOCTOSHHOTO TOKA. JIefCTBHS B TIOBCEHEBHOM MuHIIpocBeIeHus.
(20 q) JlelicTBUS DIIEKTPUUECKOTO TOKA | JKU3HU. Poccuny»

(TeroBoe, XUMUYECKOE,
MarHuTHOE). DIEKTPUIECKHI
TOK B JKHJKOCTSIX ¥ ra3ax.
Onexrpudeckas nenb. Cuna
TOKa. DJIEKTPUUECKOE
HanpsbxkeHre. ConpoTuBIeHNE
MPOBOJIHUKA. Y IeIbHOE
CONPOTHBIICHHE BEIIECTRA.
3akoH OMa Ui ydacTka
neru. [TocnenoBarensHoe

Y MapajuiesbHOe COSTUHEHNE
TIPOBOJHUKOB.

Pabora 1 MOIIHOCTB

COopKa 1 HCTIBITAHUE HIIEKTPUIECKON
[eMTH TOCTOSTHHOTO TOKA.

Vi3mMepeHune CHIIbI TOKa aMITIEPMETPOM.
VI3MepeHHe NeKTPHYECKOTO HaMpsKeHHs
BOJIETMETPOM.

IIpoBenenue 1 0ObACHEHHUE OIBITOB,
JIEMOHCTPUPYIOLINX 3aBUCHMOCTh
INIEKTPHIECKOTO COIPOTHBIICHHUS
HPOBOJHUKA OT €r0 JUIMHBI, IIOIIAIH
MOMEPEYHOTO CEYEeHNS M MaTepHuaa.
HccnenoBanue 3aBHCHMOCTH CHJIBI TOKA,
HPOTEKAIOIET0 Yepe3 PEe3UCTop, OT
COIIPOTHBIICHHUS] PE3UCTOPA U HAIIPSIKESHHUSI
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QIIEKTPUIECKOT0 TOKA. 3aKOH
Jbxoynsa—Jlenna.
DJeKTpONnpoBOIKa U
MOTPEOUTEIH HIIEKTPUIECKOI
SHEPrUH B OBITY.

Kopotkoe 3ambikanme

Ha pe3uncTope.
IIpoBepka npaBuia coXeHHs
HAaIpsHKEHUH PH MOCIIeI0BATETbHOM
COCJIMHEHUH ABYX PE3UCTOPOB.
ITpoBepka mpaBuIIa JUIsl CUIIBI TOKA TIPH
MapaieIbHOM COSIUHEHUH PE3NCTOPOB.
AHanm3 cuUTyaIui 1ociaea0BaTeIbHOTO U
MapasieIbHOro COeINHEHNS
MPOBOIHUKOB B JOMAIITHHUX
INIEKTPHIECKHX CETSX.

Pemenne 3amau ¢ HCHoNb30BaHUEM
3akoHa OMa u GpopMyI pacuéra
JNIEKTPUYECKOTr0 CONPOTHBICHHUS ITPU
MOCIIEZIOBATEIbHOM H ITapajIeTbHOM
COEeIMHEHNH POBOIHNKOB. OnpereneHre
paboThI HIEKTPUUECKOTO TOKA,
MPOTEKAIOIIETO Yepe3 PE3UCTOP.
OrnpeneneHue MOIHOCTH
3JIEKTPHIECKOTO TOKA, BBIIEISIEMOI

Ha pe3ucTope.

HccnenoBaHne 3aBUCHMOCTH CHJIBI TOKA
4yepes3 JIaMIOYKY OT HAPsDKEHUs Ha Hefl.
Onpenenenue KI1/] Harpesarens.
Hccnenosanne npeobpa3oBaHus SHEPTUH
IpH NOABEME TPY3a IIMEKTPOABUTATEIIEM.
OObsicHeHHE YCTPOHCTBA U MPUHIINIIA
JEeHCTBUS JOMAIITHUX
JJIEKTPOHATrPEBaTENbHBIX IPHOOPOB.
OO0BsCHEHHE IPUYUH KOPOTKOTO
3aMBIKaHUS U IPUHIAIA

JeHCTBYS TIIaBKHUX IPEIOXpaHUTEINCH.
Pemenne 3aa4 ¢ HCHONB30BaHNEM
3akoHa Jlxoyns—IJlenna.

Habur01eH1e BO3HUKHOBEHUS
HIIEKTPUIECKOr0 TOKA B KHJKOCTH

MAargsuTHbIe IlocTossHHBIC MATHUTEL. HccnenoBanne MarHUTHOTO ®dusnka, 8 kiacc,
BsanmoelicTBre ITOCTOSTHHBIX B3aMMOJIENCTBHUS ITOCTOSIHHBIX draoy A11o
HBJICHHS MarHuToB. MarHUTHOE MAarHuTOB. «AxageMus
(6 ‘{) norre. MarHuTHoe nose 3eMin M3ydeHre MarHUTHOTO TTOJIS IOCTOSHHBIX | MUHIPOCBEIIEHHS
U €ro 3HaueHUe JUIs )KU3HU MarHuTOB NP UX OOBEUHCHUH U Poccuny
Ha 3emie. OmsIT Dpcrena. pa3zaeneHuy.
MarnutHoe none IIpoBeneHue ONBITOB IO BU3YyaIU3aLUl
OJICKTPHUYECKOI'O TOKA. ITOJIsT MOCTOAHHBIX MAarHUTOB.
[Mpumenenue W3zydenue siBIeHNs HAMarHUIUBAHHS
3JIEKTPOMArHUTOB B TEXHUKE. BELIICCTBA.
JlelicTBre MAaTHUTHOTO OISt HccnenoBanue nelicTBUS 2JIEKTPUIECKOTO
Ha IPOBOJHUK C TOKOM. TOKa Ha MarHUTHYIO CTPEJIKY.
DIeKTpOABUIaATEIIb [IpoBeneHue onbITOB, JEMOHCTPUPYIOLIUX
MIOCTOSTHHOTO TOKA. 3aBUCUMOCTH CHJIBI B3aUMOJICHCTBUS
Hcnons3zoBanue KaTYIIKHA C TOKOM U MarHuTa OT CHJIBL U
JNEeKTPOIBUTaTENeH B HaIpaBJICHHUs TOKA B KaTyIIKeE.
TEeXHUYECKHX yCTPOHCTBAX AHanm3 CUTYyaIui IPaKTHIECKOTo
U Ha TpaHCIopTe IIPUMEHEHHUS JIEKTPOMarHuToB (B
OBITOBBIX TEXHHUECKUX YCTPOHCTBAX,
HPOMBIIUICHHOCTH, MEHMIHHE).
N3ydenune neicTBUs MArHUTHOTO MOJIS HA
IPOBOJHUK C TOKOM.
W3yuyeHue neiicTBUs 2JIeKTPOABUTATENS.
Wzmepenne KI1/] snekTpoaBuratensHoi
YCTaHOBKHU.
PacniozHaBaHMe 1 aHAIH3 Pa3IUYHBIX
MIPUMEHEHHUH JIeKTpoIBUTaTene
(TpaHCIOpT, OBITOBBIE YCTPOHCTBA U AP.)
) JIEKTPOMArHHUT- Omnpbitel @apanes. SBienue OTBITHI 110 UCCIICAOBAHUIO SBJICHUS duzuka, 8 kiacc,
3JIEKTPOMATHUTHOM MHIYKLIUH. 3JIEKTPOMAarHUTHOM MHIYKLIMU: OI'AOY AI1O0
Hafl HHAYKIHA IIpasuio Jlenua. HCCIIeIOBaHUE U3MEHEHUI 3HaUEHUsI U «Axanemus
(4 lI) DnextporeHeparop. CriocoOsl HaIpapJeHUs] HHAYKIIMOHHOTO TOKa MuHnpocseneHus
MOJTyYEHUSI 2JEKTPUIECKOMN Poccumn»

SHEPTHH. DJIEKTPOCTAHIIUU
Ha BO300OHOBIISIEMBIX
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HCTOYHHKAX DHCPTrUH

Pe3epBHoe
Bpems (3 4)

9 kaacc (102 4)

TemaTuueckuit OcHoBHoe coaepxkanue | OCHOBHBIE BUIbI
0J10K, TeMa NEeATEeNbHOCTH yJalmxcs (Ha
ypOBHE Y4eOHBIX ACHCTBHIA)
Pa3nen 8. Mexannuyeckue siBjaeHusi (40 u)
MexaHn4ecKoe MexaHn4ecKOe TBHKCHUE. AHanm3 1 00CYKICHUE Pa3INIHBIX ®dusmka, 9 kiacc,

JBH:KEHHE H
CIocoObI ero
ONMHUCAHUSA
(10 9)

MarepuansHas Touka. Cucrema
orcuéra. OTHOCHTETBHOCTD
MEXaHHYECKOTO IBHKCHHUS.
PaBHOMepHOE npsMonuHEITHOE
nekeHne. HepaBHomepHoe
IPSMOJIMHEHHOE ABUKEHUE.
CpenHsisi 1 MTHOBEHHAs!
CKOPOCTb TeJIa IPU HePaBHO-

MEPHOM JIBIKEHUH. Y CKOpEHHE.

PaBHOyCKOpeHHOE
MIPSIMOJIMHEIHOE IBHKCHHUE.
CobomHoe magenue. OTbITH
lanmunes. PaaomepHoe
JIBIDKEHHE 110 OKPY>KHOCTH.
IMepron n gacrora obpareHus.
JIuneitHas u yrioBas CKOPOCTH.
LenTtpoctpemurenbHoe
YCKOpeHHE

MIPUMEPOB MEXaHUIECKOTO ABM)KEHUSI.
OO0cyxeHre TpaHul] IPUMEHUMOCTH
MOJIENN «MaTepHalIbHasi TOUKay.
OmnncaHne MEXaHNIECKOTO JIBIKCHUS
Ppa3IMIHBIME criocobamMu (ypaBHEHHE,
Tabnuia, rpaduk).

AHanm3 XU3HEHHBIX CUTYalLlUi, B
KOTOPBIX MPOSIBISIETCS] OTHOCUTEILHOCTD
MEXaHHUYECKOTO JIBHKCHUS.
HaGmoieHne MeXaHNIECKOT0O JIBHKECHHS
Tella OTHOCUTENBHO Pa3HbIX TeJl OTCYETA.
CpaBHeHHE ITyTell U TPACKTOPHit
JIBHDKEHHUS OTHOTO M TOTO )K€ Tesa
OTHOCHUTEJBHO Pa3HbIX T OTCUETa.
Amnami3 texcra [amtes 06
OTHOCHUTEIBHOCTH JIBHIKCHHUS;
BBITIOJTHEHHUE 3a/IaHUH IO TEKCTy
(cMmbIciOBOC yTEeHUE). OnpenencHe
CpeIHell CKOPOCTH CKOJIbKEHHUs OpycKa
WM IBHOKEHMS [TAPHKA 110 HAKIIOHHOI
IUIOCKOCTH.

AnHanus 1 00CyXaAeHHe CIoCO00B
TIPUOTMXEHHOTO OIIpeIeNICHUS
MT'HOBEHHOH CKOPOCTH.

Ompenenenne CKOPOCTH PABHOMEPHOTO
JBIDKEHNS (IIapyKa B XKHUAKOCTH, MOJIEIH
3JIEKTPUYECKOT0 aBTOMOOMIIA | T. I1.).
Ompenenenne MyTH, MPOHIAEHHOTO 3a
JIaHHBIHA IPOMEXYTOK BPEMEHH, U
CKOPOCTH TeJa 10 rpaduKy 3aBUCHMOCTH
ITyTH PAaBHOMEPHOTO JABM)KEHUS OT
BPEMEHHN.

O6cyxeHne BO3MOXHBIX IPHHIAIIOB
JeHCTBYS IPHOOPOB, H3MEPSIFOIIIX
CKOPOCTH (CIUAOMETPOB). Brrancienue
ITyTH ¥ CKOPOCTH IIPH PaBHOYCKOPEHHOM
HpﬂMOHHHeﬁHOM JABHXXCHHU TEJ1a.
Ompenenenne NpoiIEHHOTO TyTH U
YCKOPEHHUsI IBH)KEHUS Tela 110 rpaduky
3aBUCHMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO TIPSIMOJIMHEHHOTO
JIBHDKEHUS Tella OT BPEMEHH.
Ompenenenne yCKOPEHHs Tena IpH
PaBHOYCKOPEHHOM JIBIDKCHHH 110
HAKJIOHHOMW INIOCKOCTH.

W3mepenne neprosa u 4acTOTHI
oOpalieHus Teja 1o OKPY)KHOCTH.
Ompenenenne CKOPOCTH PABHOMEPHOTO
JBIDKEHHUS TeJla MO OKPYKHOCTH.
Pemenue 3aia4 Ha oInpesieneHne
KMHEMAaTHYECKUX XapaKTEePUCTHK
MEXaHHYECKOT'0 IBHIKCHUS Pa3InIHBIX
BU10B. PacriosHaBaHue u npuOImKEHHOE
OIHCaHNE PA3IMIHBIX BUJIOB
MEXaHUYECKOTO ABUKECHUA B IIPUPOAC U
TeXHHKE (Ha IpUMepax cBOOOIHO

OrAOY IO
«AxaneMus
MuHnpocBemeHust
Poccuny»
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agarlux TEiI, ABHXKCHHUA )KUBOTHBIX,
HEOECHBIX TEJI, TPAHCHOPTHBIX CPEACTB U

ap.)

B3aunmoneiicrBue
TeJa
(20 9)

IlepBriit 3akoH HproTOHA.
Bropoii 3akon HeioToHa.
Tperuii 3akon Helotona.
[TpuHIMI Cynepno3uIrH CHIL.
Cwuna ynpyrocrtu. 3akoH ['yka.
Cua TpeHus: cuia TpeHus
CKOJIBKEHHS, CHJIa TPEHHUS
MOKOSI, APYTHE BUJIBI TPCHHUS.
Cua TSDKECTH U 3aKOH
BCEMUPHOTO TATOTEHHUS.
Yckopenue cBoOOIHOTO
najieHus. [IBIoKeHne miaHeT
Bokpyr Connua. [lepas
KOCMUYECKasi CKOPOCTb.
HeBecomocTs 1 eperpy3ku.
PaBHOBecHe MaTepuaIbHOM
TOYKU. AGCONIOTHO TBEPI0E
Tesno. PaBHoBecue TBEpIOTO TENIa
€ 3aKpEMIEHHON OChIO
BpameHusi. MOMEHT CHIIBL.
HenTtp Tsx€CTH

Habmronenne u o0Cyx1eH1E ONBITOB C
JIBIDKCHUEM Tella TIPH yMEHBIICHUN
BIMSIHUS IPYTHX TEJ, MPEMATCTBYIOIUX
JBIDKCHHUIO.

Amnanu3s tekcra [anunes ¢ onucanuem
MBICJICHHOI'O SKCIICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIUH;
BBINIOJTHEHHUE 3a/IaHUH 110 TEKCTY
(CMBICIIOBOE YUTCHHE).

O6cyxieHrne BO3SMOXKHOCTH BBITIOJTHEHHS
3aKOHa MHEPLUU B pa3jIMUHbIX CUCTEMAX
oTcyéTa.

Hab6ronenune u o0cyxaeHne
MEXaHUYECKUX SBJICHUH, IPOUCXOIAIINX
B cucteme orcuéra «Tenexka» npu eé
PaBHOMEPHOM H YCKOPEHHOM JIBIKCHUN
OTHOCHUTEJIBHO KaOHHeTa (QU3HUKH.
JleficTBHS C BEKTOPaMH CHII: BHITIOJIHEHHE
3aJaHUH 110 CIIOKCHUIO U BEIYUTAHHIO
BekTopoB. Habmnronenne w/mmm
MIPOBE/IEHNE OIBITOB, IEMOHCTPUPYIOIIIX
3aBHCHMOCTb YCKOPEHHUS Tella OT
MIPHJIOKEHHOW K HEMY CHITBI M MACCHI
Tena.

Amnanu3 1 00bsSCHEHHUE SBJICHUH ¢
HCIIOIb30BaHUEM BTOPOTO 3aKOHA
Herotona.

Pemenne 3a1a4 ¢ HCMONBE30BaHUEM
BTOpOro 3akoHa HeioToHA 1 npaBuna
CIIO>KEHHS CHIL.

Omnpenenenne KECTKOCTH IPYKUHEL.
AHanu3 cuTyaluii, B KOTOPBIX
HaOIrONAI0TCs ynpyrue aedhopManni, 1
HX 00BSICHEHHE C MICIIOJIb30BaHUEM
3akoHa ['yka. Pemenue 3anau ¢
HCIIOJIb30BaHUEM 3aKoHa ['yKa.
HccnenoBanue 3aBUCHMOCTH CHIIBI
TPEHUSI CKOJIBKEHHS OT CHJIBI
HOpMaJIbHOTO NaBieHus. O0cyxaeHue
Pe3yIbTaTOB UCCIICAOBAHMSI.
Omnpenenenne K03 pPUIHUEHTA TPCHUS
CKOJIbXXCHHUA.

W3mepenne cuibl TpEHUs MOKOSL.
Pemenue 3a1a4 ¢ HCIOJIB30BaHUEM
(,J[)OpMyJ'Il)l JJIA CUJIBI TPEHUSA CKOJIbKCHUA.
AHanm3 IBIDKEHHS Tell TOJIBKO MO/
JEHICTBHEM CHJIBI TSDKECTH —
CBOOOZHOTO MaJIEHHUSI.

OO0BsICHEHHE HE3aBUCHMOCTH YCKOPEHUS
CBOOOJIHOTO MaJICHUs OT MaCChI Tea.
OreHKa BETTMYMHBI CHITBI TSATOTEHHUS,
JEHCTBYIOIEH MEX Y IByMs TeIaMu
(n14 pa3HBIX Macce).

AHanmm3 IBIDKCHHS HEOSCHBIX TEI IO
JIEICTBUEM CHJIBI TATOTEHUS (C
HCTIOJIb30BAHUEM JOTOIHUTEIBHBIX
HCTOYHUKOB HH(pOpManun). Penrenue
3a[a4 C UCIIOJIb30BaHUEM 3aKOHA
BCEMHPHOTO TATOTECHUS U POPMYJIBI IS
pacyéra CUIIbI TSHKECTH.

AHanM3 OpUTHHAIBHOTO TEKCTa,
OIUCHIBAIONIETO MPOSIBIICHUS 3aKOHA
BCEMHUPHOI'O TATOTCHUSA,; BBIIIOJIHEHUEC
3aJaHUH 110 TEKCTY (CMBICTIOBOE YTEHHUE).
Habroienue u 00CyXICHHE OMBITOB 110
HM3MEHEHUIO Beca TeJla IPH yCKOPEHHOM
JIBIDKCHUH.

®dusnka, 9 kiacc,
OrrAoy AI10
«AxkagemMus
MuHnpocBeleHust
Poccuny»
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AmHanu3 ycrnoBuil BOSHUKHOBEHHS
HEBECOMOCTH U IepPerpy3KHu.
Pemenne 3a1au Ha onperneneHue Beca
Tela B Pa3IMYHBIX yCIOBHSAX.

AHanu3 cuJ, 1eWCTBYIOIINX Ha TEJO,
nokosimeecs Ha orope. Onpenenenne
LIEHTpA TSHKECTH Pa3IMYHBIX TeJ

3aKOHBI
COXpaHeHHs
(10 9)

Wmmnynsc tena. U3menenue
uMIyJIbca. IMIysbc cuibl.
3aKOH COXpaHEHUS HMITYJIbCa.
PeakTiBHOE IBIKCHHE.
Mexanndeckas pabora u
MoImrHocTh. Pabora crin
TSXKECTH, YIIPYIrOCTH, TPECHUS.
CBs3b SHEpruH 1 paboTHL.
INoTenunanbHas YHEPTUs TENa,
MOAHSTOTO HaJl TTOBEPXHOCTHIO
3emud. [loTeHIManbHast SHeprust
CKaTOHU NMPYKUHBL
Kunernueckast sHeprusi.
Teopema 0 kuHETHYECKOH
SHEPruu. 3aKOH COXPaHEHHS
MEXaHHYECKON SHEprun

HaGmoenne u o0CyXIeHHe OIBITOB,
JIEMOHCTPUPYIOLINX Nepeaady UMITyIbca
TIPY B3aUMOJICHCTBHUH TEI, 3aKOH
COXPaHEeHHUS UMITYJIbCa IIPH a0COIIOTHO
YIIPYTOM U HEYNPYroM B3aUMOJIEHCTBIN
TelL

AHanu3 cuTyauuil B OKpyKarolei xKu3Hu
C UCTIONb30BAHUEM 3aKOHA COXPAHEHUS
HMITyJIbCa.

Pacro3naBaHue ABIEHHS PEAKTHBHOTO
IBIDKEHUS B ripupoze U Texuuke (MC —
ouonorus).

IIpumeHeHne 3aKOHA COXpaHEHUS
HMITyJIbca JJIst pacuéra pe3yabTaToB
B3aUMOJIEUCTBHS TeN (Ha MpuMepax
HEYTPYToro B3aUMOJEHCTBUS, YIPYroro
LIEHTPAJIBbHOTO B3aUMOAEUCTBUS IBYX
OJMHAKOBBIX TEJI, OJHO U3 KOTOPBIX
HEIIO/IBHIKHO).

Pemenue 3a1a4 ¢ McHoIb30BaHUEM
3aKOHA COXPAHEHHS HMITYJIbCa.
Omnpenenenne paboOThI CHITBI yIPYTOCTH
IIpU MoABEME IPy3a C UCIONIb30BaHUEM
HETIOJBIKHOTO U ITOJBIKHOTO OJIOKOB.
W3mepeHne MOIHOCTH.

M3mepenne noTeHMaabHON SHEPTUN
yIpyro neopMUpOBaHHOH IPYKUHEL
M3mepeHne KUHETHYEeCKON 3Hepruu Tena
TI0 JUTHHE TOPMO3HOTO ITyTH.
DKcIepuMEHTaIbHOE CPaBHEHUE
HU3MEHEHUsI MOTEHINAIBHON U
KHUHETUYECKOH SHepruil Tena npu
JIBYDKCHUU 110 HAaKJIIOHHOM INIOCKOCTH.
OKcrepuMeHTalIbHAs IPOBEPKA 3aKOHA
COXpaHECHUsI MEXaHMYECKON SHEPTHH TIPH
CBOOOZHOM HaJI€HHH.

[MpnmeHeHne 3aK0OHA COXPaHEHUS
MEXaHUYECKOH dHEPruu JUIst pacuéra
MOTEHLUAJILHON U KHHETUYECKOHN
SHepruii tena. Pemenue 3anau ¢
UCII0JIb30BaHHEM 3aKOHA COXPAHEHHUS
MEXaHUYECKON SHEeprun

®dusnka, 9 kiacc,
draoy A11o
«Axanemus
MuHnpocBeeHust
Poccumn»

Pa3nen 9. Mexannueckune

KoJieOaHusl ¥ BOJIHBI (15 1)

Mexannueckue
KoJsieoanusi(7 4)

KonebarenbHoe ABHIKEHUE.
OCHOBHBIE XapaKTEPUCTHKH
KoJIeOaHHH: TIepHOoJI, YacToTa,
aMIuuTya. Maremaruyeckuil u
NPY>KMHHBIH MasiTHUKHU.
[IpeBparienue sHepruu npu
KoJ1e0aTeIbHOM JBH)KEHHUU.
3aryxaromue KoneOaHus.
BreiHyX1cHHBIE KOJIEOaHMS.
Pe3onanc

HabOmronenne konebaHuil 1o 1eiicTBUEM
CHJI TSDKECTH U YIPYTOCTH U
oOHapyxXeHue MoJo0HbIX KoJaeOaHuil B
OKpYKArOIEeM MHpE.

Amnanu3 konebaHuil rpy3a Ha HUTU U Ha
npyxuse. OnpeneneHne 4acTOThI
KoJIeOaHHi MaTEMaTHYECKOTO U
MIPY>KUHHOTO MasiTHUKOB.

Habaronenne u 00bsICHEHIE SIBIICHHS
pe3oHaHca.

HccnenoBanue 3aBUCHMOCTH IIEpUOAA
KOJICOaHHIA TIOZIBEIIICHHOTO K HUTH TPYy3a
OT JJIUHBI HUTH.

[IpoBepka He3aBHCUMOCTH TIEPHOAA
KoJIeOaHHId Tpy3a, MOJBEIICHHOTO K
JIeHTe, OT Macchl rpy3a. Habmonenune u
00CYXJICHHE OIBITOB,
JleMOHCTpl/Ipy}OIJ.ll/IX 3aBUCUMOCTH
nepuoaa KonebaHuii Py KMHHOTO
MAasiTHAKA OT MacChl Ipy3a U ®ECTKOCTH

dusnka, 9 kiace,
Oraoy AI1o
«Axamemus
MuHIpoCBeIIeHUs
Poccun»
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TIPYXHHBIL.
IIpumMeHeHNE MaTEMaTUYECKOTO U

MPYKUHHOTO MasiTHUKOB B Kau€CTBE
MoOJeIed ISl OIMCAaHMs KoJaeOaHui B
OKpY)KaIoIleM MHPE.

Pemenue 3agayq, CBI3aHHBIX C
BBIYHCJICHUEM HITH OLEHKOM YacTOTHI
(meprona) xonedbanuit

Mexannueckue

BOJIHBI. 3BYK
(8 1)

CBOﬁCTBa MEXaHUYECCKHUX BOJIH.
JlmmHa BostHEL. MexaHn4deckre
BOJIHBI B TBEPIOM TEIIE,
celficMUUecKre BOJHBI. 3BYK.
I'poMKOCTB 3ByKa H BHICOTA
ToHa. OTpaXKeHHE 3BYyKa.

Wudpa3Byk u ynpTpa3Byk

OOHapyKeHue U aHaJIU3 BOJHOBBIX
SIBJIEHUH B OKpYXaloIleM MHpE.
Habmonenue pacnpocTpaHeHus
MIPOJONILHBIX U MOTIEPEYHBIX BOJH (Ha
MOJIeNH) ¥ OOHApYXEHNE aHAJIOTUIHBIX
BHUJ10B BOJIH B IIPUPOJEC (3By](, BOISHBIC
BOJTHBI).

Brrancnenne AIMHBI BOIHEL M CKOPOCTH
pacnpoCTpaHEeHHs 3ByKOBBIX BOJH.
OKCIepuMEHTAIBbHOE OIpe/eNIeHIe
TPaHUIL YaCTOTHI CIBIIINMBIX 3BYKOBBIX
KoNeOaHuH.

HaGmoienne 3aBUCHMOCTH BBICOTHI
3BYKa OT 9aCTOTHI (B TOM UHCIIE C
HCIIOIb30BaHIEM MY3bIKaIbHBIX
nHcTpyMeHToB). HabGmonenne n
0OBSICHEHHE SBICHUS aKyCTHIECKOTO
pe3oHaHca.

AHanm3 OpUrHHAILHOTO TEKCTA,
TIOCBSIIIEHHOTO MCIIOIb30BAHUIO 3BYKa
(v ynbTpasByKa) B TEXHHKE
(9xomnokanusi, ynbTpa3Byk B MEJUIMHE U
IIp.); BBIIOJTHEHUE 3aIaHUI 10 TEKCTY
(cMBICTIOBOE UTEHUE)

®dusmka, 9 kiacc,
OrAOY AI1O
«AxageMus
MunnpocBeuieHus
Poccuny

Pa3znen 10. DekTpoMarHUTHOE MOJIE M 3J1eKTPOMATHUTHBIE BOJIHBI (6 1)

JIEKTPOMATHHT-
HOe ToJe H
3JeKTpoMar-
HHUTHBIE BOJHBI
(64)

DJIEKTPOMArHUTHOE MOJIE.
DIEeKTPOMAarHUTHBIE BOJIHBI.
CBoiicTBa 2JEKTPOMArHUTHBIX
BoJH. llIkana snexTpo-
MarHuTHBIX BOJH. Mcmonb30-
BaHUE JIEKTPOMArHUTHBIX BOJIH
JIS COTOBOM CBSI3H.
DNeKTpOMarHuTHas IPUPOIA
cBeta. CKOpoOCTh cBeTa.
BomnHoOBBIC CBOIiCTBa cCBETa

IToctpoenue paccyxueHui,
000CHOBBIBAIOIIMX B3aUMOCBSI3b
9NEKTPHUYECKOT0 U MATHHUTHOTO MOJICH.
DKCIepuMEHTaIbHOE U3YUeHUE CBOMCTB
ANIEKTPOMATHUTHBIX BOJH (B TOM YHCIIE C
MTOMOIIbI0 MOOHIIBHOTO TeleoHa).
AHanu3 peHTTeHOBCKUX CHIMKOB
YEIOBEYECKOr0 OPraHnu3Ma.

AHaJM3 TEKCTOB, OMUCHIBAOLINX
MIPOSIBIICHHUS DIIEKTPOMATrHUTHOTO
U3IIyYCHUS B IPUPO/IC: KUBBIC
OpTaHU3MBbI, H3JTy4eHHsT HEOECHBIX Te
(cMBICITOBOE YTEHUE).

PacniozHaBaHue 1 aHaNIU3 pa3IMYHbIX
MPUMEHEHHH TEKTPOMATHUTHBIX BOJH B
TEXHHKE.

Pemenue 3aa4 ¢ UCMOJIb30BAaHUEM
(dbopmy st ckopocTu
9NIEKTPOMATHUTHBIX BOJIH, JAJIMHBI BOJHBI
1 4aCTOTHI CBETA

®dusmka, 9 kiacc,
OrAOY AI1O
«AxagemMus
MunnpocsenieHus
Poccuny»

Pa3zpnen 11. CBeroBble siBjaenns (15 v)

3aKoHbI pacnpo-
CTPAHEeHHUs CBeTa
6)

Hcrounuku ceera. JlyueBas
Mozenb cBeta. [Ipsmonuneiinoe
pacrpocTpaHeHHe CBeTa.
3armenus Conana u JIyHBL
Orpaxenue cera. [Tnockoe
3epKaJio. 3aKOH OTPaKEeHHS
cBeTa.

[Ipenomnenue crera.

3aKoH MPENTOMIICHHUS CBETA.
[onHOE BHYTpEHHEE OTPAKEHHUE
cBeta. Mcnonp3oBaHue
BHYTPEHHETO OTPaKECHHS B
ONTHYECKUX CBETOBOAX

HabroqeHue ombIToB,
JEMOHCTPUPYIOIIUX SIBJICHHUE ITPSIMOJIHU-
HEHHOro paclpocTpaHEeHUs CBETa
(BO3HUKHOBEHHE TEHH U MOTYTEHH), U UX
HHTEPIPETanysl C NCIOIb30BaAHHEM
TIOHSITUS CBETOBOTO JTy4a.

OOBscHEeHHE 1 MOJETHPOBAHHE
COJIHEYHOTO U JIyHHOTO 3aTMEHHH.
HccnenoBanue 3aBUCHMOCTH yTiia
OTpaKEHHUS CBETOBOTO JIy4a OT yriia
TaJIeHusL.

W3yueHne cBOWCTB H300paKeHUS B
IUI0CKOM 3epkaie. Habmonenue u
0OBSICHEHHE OITBITOB IO TOTyIEHHIO
Nn300pakeHNH B BOTHYTOM H BBIITYKJIOM
3epkasiax. Habmromenre u 00bscCHeHNE

dusnka, 9 kiacc,
drAOY AI10
«Axanemus
MuHnpocBeneHust
Poccuny
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OIIBITOB IO IPEIIOMJICHUIO CBETa Ha
rpaHuLE Pa3IMYHbIX CPell, B TOM YHUCIIe
OIIBITOB C TIOJIHBIM BHYTPEHHUM
oTpakeHueM. MccienoBanne
3aBUCHMOCTH yTJIa PEJIOMIICHHUS OT yIJia
MaJIcHHs CBETOBOTO JIy4a Ha TPaHUIIES
«BO3yX—CTeKIJIO». PacrioznaBanue
SBJICHUI OTPaXKCHUS U TP EIOMIICHUS
CBETa B MIOBCEAHEBHOM JKM3HH. AHAIHN3 U
00BSICHEHHE SIBJIEHHS OIITHYECKOIO
MHpaxa.

Pemenue 3aga4 ¢ MCoIb30BaHUEM
3aKOHOB OT“pa)KeHI/lﬂ u npenomnem«m
CBeTa

JIMH3BI U JIun3a, X0 J1yuelt B IMH3E. [Nony4enne n300pakeHuid ¢ MOMOLIHIO dusuka, 9 xiacc,
OnTHueckas cucreMa. coOuparomeli ¥ paccenBaromen JINH3. OI'AOY IO
ONTHIECKHE OnTHyeckue npudopsL: Omnpenenenne GOKYCHOTO PACCTOSHUS U «AxkageMust
npuﬁopbl (oToanmapar, MUKPOCKON H ONTUYECKON CHIIBI COOMPAOIIEH JTHH3BL. MunnpocsenieHus
(6 q) Teneckon. a3 kak ontudeckas | AHainu3 ycTpoiicTBa M IpUHLUIA Poccuny»
cuctema. bimsopykocts n JEeNCTBHS HEKOTOPBIX ONTHYECKUX
JIaJIbHO30PKOCTh pudopoB: GoToanmapara, MUKPOCKOIIa,
teneckona (MC — Guosorus,
ACTPOHOMFIS).
AHanms3 sBjIeHui OJIN30pYKOCTH U
JaTbHO30PKOCTH, IPHHIIHIIA ACHCTBHSA
oukoB (MC — Guonorus)
PasziioxkeHnue Pa3znoxenue 6enoro csera B HaGimoenne mo pasnoxeHuio 6ernoro dusuka, 9 knacc,
6 cnextp. OnbiTsl HproToHA. cBera B ciiektp. Habmonenue u OI'AOY AI1O
¢JIoro ceeTa B CrokeHue CIIeKTPaIbHBIX 0OBSICHEHHE OITBITOB IO TTOTyIEHHIO «AxageMus
CIIEKTP uBeroB. Jlucnepcus csera 0eIIoro cBeTa IpuU CIOKEHUH CBETa MusnnpocsenieHus
(3 q) Pa3HBIX I[BETOB. Poccun»

ITpoBeneHne 1 0OBICHEHUE OIBITOB MO
BOCIIPHSITHIO 1IBETA IIPEAMETOB IIPH UX
HAOJIOICHUH Yepe3 IIBETOBbIC (HIBTPHI
(UBETHBIE OYKH)

Pa3znen 12. KBanToBble siBjenus (17 u)

Hcnyckanue u
NorJomneHne
CBeTa aTOMOM
(44)

Omnsitsl Pezepdopna u mane-
TapHasi MozieNb aToMa. Mozens
aroma bopa. Mcnyckanue u
IIOIJIOLICHUE CBETa aTOMOM.
KBanTsl. JInHevaThbie CIeKTPhI

O6cyxnenne nenu onsIToB Pesepdopaa
T0 MCCJIEAOBAHHIO aTOMOB, BBIZIBHKCHHE
THIOTE3 O BO3MOXKHBIX PE3yIIbTaTax
OITBITOB B 3aBHCHMOCTH OT
MIPEONIaraéMoro CTPOSHHUsI aTOMOB,
(opMymmpoBaHNE BEIBOJIOB U3
pe3yabTaToB onbIToB. OOCyKIeHNne
TIPOTUBOPEUHH TJIAHETAPHONW MOJIENN
aToMa M OCHOBaHMI1 11 runore3sl bopa o
CTaI[MOHAPHBIX OPOUTAX 3TEKTPOHOB.
HaGimoieHne CIIOMIHbIX U IMHEHYIaThIX
CIIEKTPOB M3JIY4EHHUS Pa3IHIHBIX
BemecTB. OOBsICHEHHE TMHEHIaThIX
CIIEKTPOB M3ITyICHHUS

dusmnka, 9 kiacc,
draoy A11o
«Axanemus
MuHnpocBemeHust
Poccuny»

CrtpoeHnue
aTOMHOI0 siApa
(64)

PagnoakTuBHOCTE. Anb(a-,
Oera- ¥ raMMa-H3JIydCHHSI.
CtpoeHue aTOMHOTO sipa.
HyxkonHast Moiens aTOMHOTO
sapa. M3otonsl. PannoakTuBHbIe
npespamnieHus. [leproxn
nonypacnaza.

JleficTBUSI painOaKTUBHBIX
W3ITy4eHHH Ha KHBBIE
OpTaHU3MBI

O6cyskieHne BO3MOXHBIX TUIIOTE3 O
MOZEIX cTpoeHus siapa. OnpeneneHue
cOoCTaBa sep 10 33JaHHBIM MacCOBBIM U
3apsJOBBIM YHCIIaM U T10 TOJIOKEHHIO B
MIEpUOANYECKOM crcTeme sseMenToB (MC
— XHUMUS).

AHanm3 U3MEHEHHUs COCTaBa spa U ero
TIOJIOXKEHUS B IEPHOINIECKON CHCTEME
npu o-paguoaktuBHocTH (MC — XuMus).
HccnenoBaHue TPEKOB 0-4acTHIL 110
roToBeIM (oTorpadusm. OOHapyKkeHHe i
H3MepeHHe paJualioHHOro poHa ¢
MIOMOIIBIO JO3UMETPA, OLIEHKA €T0
HMHTEHCHBHOCTH.

AHanu3 OMOJOrMYECKUX U3MEHEHHIH,
TIPOUCXOMAIINX TI0]] IeHCTBHEM
panuoakTHBHBIX M3nydenuit (MC —
ouonorus). Mcrnons3oBanue
PaIMoOaKTUBHBIX U3ITyY€HHI B MEIUIHHE
(MC — Guonorusi)

dusmnka, 9 kiacc,
draoy AI10
«Axkanemus
MuHnpocereHust
Poccuny»
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;[Ilepﬂble SnepHble peakuun. 3aKOHBI Pemenue 3agau ¢ ucnoyib30BaHUEM Odusnka, 9 Kiacc,
COXpaHEHUs 3apsI0BOr0O U 3aKOHOB COXPAHEHHS MaCCOBBIX U Or'AOY AI1O
peaxknuu MAacCOBOTO YHCeN. DHEPTUs 3apsIIOBBIX YHCEI Ha ONPEEIeHNE «Axagemus
(7 ‘l) CBSI3H aTOMHBIX s7ep. CBs3b Pe3yIbTaTOB SAEPHBIX PEAKIINH; aHAIH3 MuHIpoCBeImeHns
Maccel ¥ 3Hepruu. Peakuuun BO3MOXKHOCTH HJIM HEBO3MOXKHOCTH Poccuny»
CHHTE3a U CNICHNUS AIep. SIIEPHON PEaKIUH.
Hcrounuxu suepruu ConHna u OreHKa dHepruu CBA3HU sAAep ¢
3BE3. HCIIOJIb30BaHueM (HopMybl DHHIITEHHA.
SnepHas sHepreTHKa Ob6cyxeHne mepCreKTHB
KCII0JIb30BAHUS YIIPABIIEMOTO
TEPMOSIEPHOTO CHHTE3A.
OO6cyxieHne npenMyIecTB 1
IKOJOTMYCCKUX MPOOIIEM, CBA3aHHBIX C
sinepHo# sHepreTukoit (MC — skonorusi)
IloBTOpPUTEIHLHO-0000 A0 MOAYJIb (9 Y1)
CI/ICTeMaTI/IL’.aHI/lS{ O0600mIIeHNE comepIKaHHs BLIlgonHeHI/Ie y4eOHBIX 3aJaHUH,
KaXJI0TO M3 OCHOBHBIX pa3fieioB | TPeOYHOLIUX AEMOHCTPALUN
u obobmenne Kypca Gpu3uKu: MexaHI/Igecme, KI())MH};'KT)GHTHOCTGI‘;I, xalpj)aKTepmy}omux
NnpeaMeTHOr o TEIUIOBBIE, DJIEKTPOMArHUTHEIE, €CTECTBCHHOHAYYHYIO TPaMOTHOCTb:

COCPKAHUSA H
onbITa
AesieIbHOCTH,
NMPUOOPETEHHOTO
NPH U3y4YeHUH
BCEro Kypca
(puszuku

KBAaHTOBBIC ABJICHUA.

Hayunslit MmeToa mo3HaHus U ero
peanu3anust B pU3NIECKHX
HCCIIeI0BaHUSX.

CBs13b (PU3UKH ¥ COBPEMEHHBIX
TEXHOJIOTHil B 00JIacTH
nepenayn HHGOpMaLUH,
SHEpreTHKe, TPAHCIIOPTe

l'lpI/IMeHeHI/Iﬂ l'lOJ'[y‘-leHHle 3HaHHﬁ JJIA
HAYYHOTO OOBSICHEHUS (PU3NIECKUX
SIBIICHUI B OKpYKaroleil npupoie u
TMOBCEIHEBHOM KM3HHU, a TAKKE
BBISIBIICHUS (PU3NYIECKUX OCHOB psa
COBPEMCHHBIX TEXHOJIOTHA;

MIPUMEHEHHS OCBOCHHBIX
IKCIIEPUMEHTAIBLHBIX YMEHHH JIJIS
nccieoBaHus (pU3NUECKUX SIBIICHUM, B
TOM YHCIIE JJIs IPOBEPKH TUTIOTE3 U
BBISIBIICHUS 3aKOHOMEPHOCTEH.

Pemenue pacu€rHbIX 3aaa4, B TOM 4HCIIe
MPEATOJNIATAIOIINX UCIIOIH30BAHIE
(U3UYECKOI MOIEIIN 1 OCHOBAHHBIX Ha
coZiep KaHUH PA3IMYHBIX pa3eioB Kypca
buzuxu.

BrimonHeHue 1 3a1uTa IpyNIOBBIX WK
WH/IUBUYAJIBbHBIX POEKTOB, CBA3aHHBIX
C coJiepIKaHNueM Kypca QHU3HMKU
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