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HOACHUTEJBHASA 3AIIMCKA

PabGouas mporpamma 1o (¢u3MKEe HA YpPOBHE OCHOBHOTO oOmiero
o0pa3oBaHHs COCTaBiEHAa Ha OCHOBE TIOJIOKEHUH U TpeboBaHUU K
pe3yabTaTaM OCBOEHHSI Ha 0a30BOM YpPOBHE OCHOBHOM  00pa3oBaTelbHOI
IPOTPaMMBHI, IIPEACTABICHHBIX B denepanibHOM roCyJapCTBEHHOM
o0pa3oBaTeIbHOM CTaHAapTe OCHOBHOro obmero oopazopanus (GI'OC O0O0), a
Takke ¢ y4€ToM mporpaMmbl BocnuTaHus u KoHuenuuu npenojaBanus yueOHOTO
npeamera «duszukay B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit deaeparnym,
peanu3yronrx OCHOBHbIE 00111e00pa3oBaTeIbHbIC TPOrPAMMBI.

Copepxanue [IporpamMmbl HampaBieHO Ha (POPMHpPOBAHHE €CTECTBEHHO-
HAay4YHOM TPaMOTHOCTM Y4YallUXCAd M OpPraHU3ALMI0 H3y4yeHUus (U3NKUA Ha
JESITEIbHOCTHOM OCHOBE. B HEHM Y4YHWTBHIBAIOTCS BO3MOYKHOCTHM MpEAMETa B
peanuzanuu  TpeboBanuii PI'OC OOO K mIaHUPYyEeMbIM JUYHOCTHBIM H
METaIlpeIMETHBIM ~ pe3yJibTaTaM OO0Yy4YeHHUs, a TaKXKE MEXIPEIMETHbIE CBSI3U
€CTECTBEHHO-HAYYHBIX Y4Y€OHBIX NPEIMETOB Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHus.

B nporpamme onpenensitoTcsi OCHOBHbBIE 1I€JIM M3YYeHUs! (PM3HKU HA YPOBHE
OCHOBHOr0 0011ero o0pa3oBaHMsl, IUIAHUPYEMbIE pPE3yNbTaThl OCBOCHUSA Kypca
(GU3MKKU: JTUYHOCTHBIE, METalpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM YpOBHE).
[Iporpamma ycTaHaBIMBAaeT paclpelesieHue Yy4eOHOro Marepuana [0 Trojam
oOyueHus (MO Kiaccam), mpeajiaracT MPUMEPHYIO MOCIE0BATeIbHOCTh W3YYCHUS
TEM, OCHOBAHHYK) Ha JIOTMKE DPAa3BUTHUS MPEIMETHOIO COIEP)KaHUS M YUETe
BO3PACTHBIX OCOOEHHOCTEH ywamuxcs, a TakkKe HIPUMEPHOE TEMaTHUECKOe
IUTAHUPOBAHME C YKa3aHWEM KOJMYECTBA YAacOB HAa M3YUYCHHE KaXIOH TeMbl U
NPUMEPHON XapaKTEPUCTUKOW YYEOHOM MAESITETbHOCTH Y4YalUXCs, pealn3yemMou
MIPU U3YUYEHUH ITUX TEM.

[Ipu pa3paboTke paboueill mporpaMMbl B TEMaTHYECKOM IUIAHUPOBAHUU YUTEHBI
BO3MOYKHOCTH MCIOJIb30BaHUSl 3JEKTPOHHBIX (LUPPOBBIX)  0Opa3oBaTEIbHBIX

pecypcoB, SIBIISTFOTIIAX CSI y4e0HO-METOTNYECKUMHU MaTepraaMu
(MyIBbTUMEIUHHBIC TIPOTPAMMBI, 3JICKTPOHHBIC y4eOHUKH ¥ 3aJJaYHUKH,
AJIEKTPOHHBIE OMONMMOTEKH, BUPTyalbHBIE J1abOpaTOpPUU, UTPOBBIC MPOTPAMMBEI,
KOJUIGKITMU  THUGPOBBIX  00pa3oBaTENbHBIX  PECYpPCOB),  PEATU3YIONIUX

nunaktnaeckue Bo3MmoxkHocTH UKT, copepxaHne KOTOPBIX COOTBETCTBYET
3aKOHO/ATEIbCTBY 00 00pa3oBaHUM.

PabGouass mporpamMma He CKOBBIBA€T TBOPYECKYI0 HWHUIIMATUBY YyUUTENEH U
MPEAOCTaBISIET BO3MOXXHOCTH [UJIA  pPEAU3alMd  PA3JIUYHBIX METOJIUYECKHUX
MOAXOJ0B K MPENojiaBaHui0 (DU3UKU TPU YCIOBUM COXpaHEHUs 00s3aTelIbHON
YaCTH COJIEp)KaHUA Kypca.

OBHIAA XAPAKTEPUCTUKA YYEBHOI'O TIPEJMETA «®U3UKA»
Kypc ¢usuku - cucreMoo0pa3yronuii 111 eCTeCTBEHHO-HAYYHbBIX YUEOHBIX
IPEIMETOB, MOCKOJbKY (PHU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IPOILIECCOB H
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SBIICHUH, W3y4yaeMbIX XHMHEW, OHoJorueil, acTpoHoMueil u (U3HUYECKOM
reorpadueit. ®u3nka, 3T0 NpeaMET, KOTOPBIM HE TOJIHKO BHOCUT OCHOBHOM BKJIaJl
B €CTECTBEHHO-HAY4YHYI0 KapTUHY MHUpPA, HO U MPEIOCTABISIET Haubosee SICHbIC
oOpaslibl TPUMEHEHUs] HAy4yHOTro METOJa IMO3HAHMS, T. €. Crocoda MOoaydyeHus
JOCTOBEPHBIX 3HaHUW O wmupe. Dusnka, 3TO MNPEAMET, KOTOPBIA HapsAIy C
JPYTMMH €CTECTBEHHO-HAyYHBIMM IPEIMETAMH [JIOJDKEH JaTh LIKOJIbHUKAM
MpejicTaBlieHue 00 YBJIEKATEIbHOCTH HAy4YHOTO UCCIENIOBAHUS U PaJOCTU
CaMOCTOATEIBHOTO OTKPBITUSI HOBOTO 3HAHHS.
OpHa w3 THaBHBIX 3a4ad  (U3UYECKOr0 OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa30BaHUs COCTOWT B (DOPMHUPOBAHWH €CTECTBEHHO-HAYYHOW TPaAaMOTHOCTH W
MHTEpeca K HayKe Y OCHOBHOW MacChbl 00y4aronuxcsi, KOTOpblE B JaJbHEHIIEM
OyIyT 3aHSIThl B CaMbIX Pa3HOOOpa3HbIX cdepax nearenbHocTH. Ho He meHee
BAKHOM 3a7jaueil SBISIETCS BBISIBICHHE W TOJATOTOBKA TAJAHTIIMBBIX MOJIOJIBIX
JrOAeN Ui MPOAOJDKEHHs oOpa3oBaHUsS M JalibHEHIed mnpodeccruoHambHOM
JESTEIBHOCTH B OO0JIACTH €CTECTBEHHO-HAYYHBIX HCCJIEOBAaHUI U CO3JaHUU
HOBBIX TeXHOJIOTHH. COrNIacHO NPUHATOMY B MEXIYHapOJAHOM COOOLIECTBE
omnpeneneHuto, «EcTecTBeHHO-HayyHass TIPaMOTHOCTh — 3TO CIIOCOOHOCTH
4eJl0OBeKa 3aHUMaTh AaKTUBHYK TPAXKIAHCKYI0 MO3ULUIO 10 OOIIECTBEHHO
3HAYMMBIM BOMPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €TI0 TOTOBHOCTb
MHTEPECOBAThCS €CTECTBEHHO-HAYYHbIMU  HAesIMUA. HaydHO  IpamMOTHBIH
YEJIOBEK CTPEMUTCS] y4aCTBOBATh B apIryMEHTHPOBAHHOM OOCYXIEHUU MpoOIeM,
OTHOCSALIUXCS K €CTECTBEHHBIM HAayKaM M TEXHOJOTHSIM, YTO TpeOyeT OT HEro
CJIEIYIOLIUX KOMIIETEHTHOCTEMH:

— HaAy4HO OOBSICHATH SIBJICHUS,

— OILICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBaHMS,

— MHTEpPHPETUPOBATh AAHHBIE M HCHOJb30BAaTh HAy4YHBIE JI0KA3aTEJbCTBA

JUTSl TIOJTyY€HUS BHIBOJOB.

N3yuenne ¢Gu3uk CrnocoOHO BHECTH pellaroluid BKJIad B (GOpMUPOBAHUE
€CTECTBEHHO-HAYYHOU rpaMOTHOCTH OOYHarOIIUXCS.

HEJN N3YYEHUA YYEBHOI'O ITPEJIMETA «®U3UKA»

enn wsydeHuss ¢GU3MKUM Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
onpezaenensl B KoHuenmuu npenojnaBanus ydeOHOro npenmera «®Dusuka» B
oOpa3oBaTelbHbIX oOpranuzauusx Poccuiickoit @epepanuu, peanu3yroluX
OCHOBHBIE 00I11€00pa3oBaTeNbHble MPOTPaMMbl,  YTBEPKAEHHON pelICHUEM
Komnernn MunucrepcrBa mnpocsemiennsi Poccuiickoir @eaepainuu, TpoTOKOJI OT
3 nexabps 2019 r. Ne TIK-4gBH.
Heau nzyyenus pusuku:

— mnpuoOpeTeHrne UHTepeca U CTPEMIICHHsS OOYyYalolUMXcsi K HaydyHOMY
W3YUYEHHIO IPUPOJIBI, pa3BUTHE 170:¢ MHTEJUIEKTYaJIbHBIX
¥ TBOPYECKHUX CIIOCOOHOCTEI;

— pa3BUTHE NPEJCTABICHUNA O HAYYHOM METOJIe MO3HAHHUS U (POPMUPOBAHUE
MCCIIE0BATENIBCKOTO OTHOLIEHUS K OKPYKAIOIIHUM SIBJICHUSM;



— (opmupoBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yibraTa HU3y4eHHUs
OCHOB  CTpO€HMs  Marepud M (PYHIAMEHTAIBHBIX  3aKOHOB
bu3uKy;

— (opmupoBaHME TPEACTABIEHUNM O POIM (PU3MKU Uil pa3BUTHUSA
JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHIA;

— pa3BUTHE  TIPEACTaBICHHMM O  BO3MOXKHBIX  chepax  Oynymien
npo(heCcCUOHATIBHON N1eATENbHOCTH, CBSI3AHHOM C (PM3MKOM, MOJArOTOBKA K
JaybHeNeMy 0Oy4eHHUIO B 3TOM HaIIPABJICHUU.

JlocTmxeHne HTUX 1eJied Ha YpPOBHE OCHOBHOIO 00mero oOpa3oBaHUs
o0ecrieunBaeTcs PeICHUEM CIIECAYIONIUX 3a/1ay:

— [puOOpeTeHue 3HaHMM O  JMCKPETHOM  CTPOEHUHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, OJJIEKTPUYCCKUX, MArHUTHBIX M KBAaHTOBBIX
SIBIICHUSX;

— MpuoOpeTeHrnEe YMEHUN ONUCHIBaTh U OOBACHATH (PU3HMUECKHUE SIBIICHUS C
UCIIOJIb30BaHUEM MOTYUYECHHbBIX 3HAHUM;

— OCBOGHHME METOJIOB pELICHUS MPOCTEHUIIMX pacu€THBIX 3a7ad ¢
UCIIOJIb30BaHUEM  (PU3MUECKUX MoOjeNel, TBOPYECKUX M  IPAKTHKO-
OpPUEHTUPOBAHHBIX 33/1a4;

— pa3BUTHE YMEHUW HaONIOAaTh NPUPOJIHBIC SBICHHUS W  BBIOJHATH
OTBITHI, JTAOOpaTOpHBIE PaObOTHl U IKCIEPUMEHTAIbHBIE HCCIEAOBAHUSA C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PHUOOPOB;

— OCBO€HHE MpUEMOB pabOThl ¢ MHPopManuenr (U3HYECKOTO COAEpPKaAHUS,
BKJIFOYast UH(POpMAIUIO 0 COBPEMEHHBIX JOCTUKEHUSIX
(bU3MKY; aHaTU3 U KPUTUYECKOE OIICHUBaHUE WH(OPMAITNH;

— 3HAaKOMCTBO cO cdhepaMu NpodecCHOHATBLHON JIeITeIIbHOCTH, CBI3aHHBIMH
C (u3uKOl, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3HUECKON HAYKH.

MECTO YUYEBHOI'O INIPEAMETA «®U3UKA» B YYEBHOM IIJIAHE
B coorBerctBun ¢ PI'OC OOO ¢usuka sBIgeTcs 005S3aTeIbHBIM
MpeIMETOM Ha ypOBHE OCHOBHOTrO 001mero ooOpasoBaHusi. Pabouas mporpamma
npeaycMaTpuBaeT u3ydeHue ¢Gu3NKM Ha 0a30BOM ypoBHE B 00béMe 238 u
3a TpU Toja oOy4yeHus mo 2 4 B Hemeno B 7 W 8 kjaccax W Mo 3 4 B HEACIIO
B 9 kmacce. B Temarmueckom IutaHMpoBaHMM s /[ W8  KJaccoB
MpearojaraeTcs pe3epB BPEMEHHU, KOTOPHIH YYUTEIh MOXKET HCIOJIB30BaTh TIO
CBOEMY YCMOTPEHHIO, a B 9 Ki1acce — MOBTOPUTEIHHO-0000IIAI0ONUN MOTY .

COHEPXXAHHUE YUEBHOI'O ITPEJMETA «®U3NKA»»
7 KJacce

Paznen 1. ®usuka v €€ posib B NO3HAHUM OKPY KAIOUIEr0 MUpa

®usuka - Hayka O npupone. ABieHus npupoapl. DOU3HMYECKUE SBIICHUSA:
MEXaHWYECKHUE, TEIUIOBBIE, AIEKTPUUYECKHE, MAarHUTHBIC, CBETOBBIE, 3BYKOBBIE.
dusznueckre BenWUYMHBL. V3mepenue ¢uznueckux BenuuuH. Duznueckue
npudopsl. [lorpemHocts u3Mepenuit. MexayHapoaHas CUCTEMA €IUHUILI.



Kak ¢u3mka u apyrue ecTecTBEHHbIC HAyKH HM3y4daloT MpUpomy. EcTecTBeHHO-
HAayYHBIH METOJ] MO3HaHUs: HaOIOJIeHHe, TOCTaHOBKAa HAy4YHOTO BOIIPOCA,
BBIJIBUKEHUE THUIOTE3, SKCIHEPUMEHT IO TMPOBEPKE THUIOTE3, OOBSICHEHUE
HaOmogaemoro  siBieHus. Omnucanue (U3UYECKUX SBJICHUNA C TIOMOIIBIO
MOJIEJIEN.
Hemoncmpayuu

1. Mexanuueckue, TEIJIOBbIE, SJIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®Gusnveckue TpruOOpsl U NpoLEAypa IPSIMbIX U3MEPEHUN aHATIOTOBBIM U

11 (GpoBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimaol
1. OnpeneneHue LEHBI JEICHHS IIKaIbl U3MEPUTEIBHOrO MPUOOpa.
2. 3mepenue paccTosTHUM.
3. Usmepenne 00bEMa XKUIKOCTU U TBEPAOTO TENa.
4. OnpeneneHue pa3MepoB MajbIX TEIL.
5. H3mepenue Ttemmeparypbl MpHU TOMOIIM KUJKOCTHOIO TEpMOMETpa U
JaTYuKa
TeMIrepaTyphl.
6. [IpoBeenue nuccaeq0BaHus MO MPOBEPKE TMIOTE3bL: JATbHOCTD MOJETA
miapukKa, MYIMIEHHOTO TOPU3OHTAJIBHO, TeM OoJibllle, 4YeM OOJbIIE BBICOTA
MyCKa.

Paszgen 2. IlepBoHauyajibHbIe CBeeHHMs O CTPOCHHMH  BellecTBa
CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbITHI,
JTIOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BeulecTBa. JIBM)KEHHE YacTHUI] BEIECTBA.
CBs3b CKOPOCTM JIBWXEHHs YaCTHI] C TeMIlepaTypou. bBpOoyHOBCKOe nBMkKEHHE,
b dysus. BzanmoaelcTBre yacTUll BEUIECTBA: MPUTHKEHUE U OTTAIKMBAHHUE.
ArperatHble COCTOSIHHMSI BEILECTBA: CTPOEHUE Ta30B, >KUIKOCTEH U TBEPABIX
(kpucTayuinyeckux) Ten. B3auMocBs3b MeXIy CBOMCTBaAMM BEIIECTB B Pa3HbIX
arperatHbIX  COCTOSIHUSIX U HMX  aTOMHO-MOJIEKYJISIPDHBIM  CTPOEHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUN BOJBI.
Jemoncmpavyuu
1. HaGnrogenre 6pOoyHOBCKOTO ABM)KECHUS.
2. Habmonenue nud dysun.
3. HaGmonenue siBneHui, OOBSICHSIOMUXCS MPUTSHKEHUEM WM OTTAJIKUBAHUEM
YacTHI] BEUIECTBA.
Jlabopamopuvie pabomel u onvimaol
1. Ouenka pguaMeTrpa aroMa METOJOM PSAOB (C  HCIOJB30BaHUEM
dboTtorpaduii).
2. OnbITHI 110 HAOTIOICHUIO TETIJIOBOTO PACHITUPEHUS Ta30B.
3. OnbITel 0 OOHAPYKEHUIO NEUCTBUS CHIJI MOJIEKYJIIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuikeHue U B3auMoiecTBHE TeJl

Mexanudeckoe ABWKEHHE. PaBHOMEpHOE U HEPaBHOMEPHOE JIBIKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh INPU HEPABHOMEPHOM ABMXKEHHUH. Pacu€T mytu u
BPEMEHU JBUKCHUS.



SBnenue wuHepUMH. 3aKOH HHEpUMHU. B3aumojnelcTBue Tea Kak NpUYMHA
WU3MEHEHUSI CKOPOCTH JBM)KEHMs Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemiecTBa. CBs3b IUIOTHOCTH € KOJMYECTBOM MOJIEKYJ B €IMHMIIC
00BéMa BeIlecTBa.

Cuna Kak XxapakTepUCTHKa B3auMonencTsus Teil. Cuia yrnpyrocTy u 3akoH I'yka.
M3mepeHne cuiabpl ¢ NOMOILIBIO JWHAMOMeETpa. SIBIEHME TIATOTEHUS U CHIIA
TsokecTd. Cuna TsDKECTM Ha Jpyrux InaHerax. Bec Ttema. HeBecoMoCTs.
CrnoxeHue cuJjl, HalpaBJIE€HHBIX MO OJHOM mNpsMoM. PaBHOnmeWcTByrOWIas CuII.
Cuna Tpenusi. TpeHue CKOJIBXKEHUS W TpeHUE NOKos. TpeHue B mpupone u
TEXHHUKE.

Hemoncmpayuu

Halnronenne MexaHn4ecKoro IBM>KEHHUS Tela.

N3mepenne cKkopOCTH MPSMOJIIMHENHOTO JBUKEHHS.

Habmtoienue siBieHNs HHEPLUH.

Habmroienue u3MeHeHus: CKOpocTy PU B3aUMOJICHCTBUU TEJI.

CpaBHEHHE Macc 110 B3aMMOJICHCTBHIO TEIL.

CrnoxxeHue CHJl, HalPaBJICHHBIX 110 OJTHOM IIPSIMOM.

ok owdE

Jlabopamopuvie pabomul u onvimaol
1. OnpeneneHue CKOPOCTH PaBHOMEPHOIO [BIKEHHUS (IIApUKa B KUIKOCTH,
MOJIEIU DJIEKTPUUECKOTO0 aBTOMOOWIIA U T. TI.).
2. OmnpeneneHue CpelHEW CKOPOCTH CKOJIBKEHUS Opycka WM IIapuka Io
HAKJIOHHOM TJIOCKOCTH.
OmnpeneneHue MI0OTHOCTH TBEPAOTO Tea.
4. OnbITel, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTsDKeHHs (nedopmanun)
TIPY>KUHBI OT TIPHIIOKCHHOM CHJTBI.
5. OmbITB, JEMOHCTPHUPYIONIUE 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKCHHS OT
CUJIBI JIABJICHUS U XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH.

w

Pa3gen 4. JlaBienue TBEPABIX TeJl, JKHIAKOCTEN H rasoB
Hasnenue. CrniocoObl yMEHBILIEHUS W yBeIMUYEHUs JaBieHus. JlaBneHue rasa.
3aBUCHUMOCTh JaBJeHMs ra3a oT oObéma, Temmneparypbl. [lepemaua naBieHHS
TBEPABIMHU TEJIaMH, XKUIAKOCTAMU M razamu. 3akoH [lackams. ITHeBmarnueckue
MalIuHbl. 3aBUCUMOCTb JAaBICHUS KUAKOCTH OT IIyOWHBI. ['MapocTathyeckuii
napaaokc. CooOmatomuecs cocyibl. [ uapaBinyeckie MeXaHu3Mbl.
Atmocdepa 3emsin u armochepHoe nmaBieHue. I[IpuunMHBI CYIIECTBOBAHUS
BO3yIIHON 00o0siouku 3emiu. OnbiT Toppuuennu. M3mepenne aTtmocgepHOro
JaBJeHUsl. 3aBUCHUMOCTb aTMOC(EPHOIrO JIaBJIEHHUS OT BBICOTHI HaJl YPOBHEM
Mops. [Ipubopsl 11s u3mepenus arMochepHOro napieHus. [[eficTBue KUIKOCTH
Y raza Ha NOTpyKEHHOE B HHUX Teso. BelTankuBaromias (apXuMenoBa) cCuia.
3akoH Apxumena. [InmaBanue ten. Bo3gyxomiaBanue.
Hemoncmpayuu

1. 3aBUCHMOCTB JaBiE€HUS Ta3a OT TEMIIEPATYpHI.

2. Ilepenava naBieHUs KUIKOCTBIO U Ta30M.

3. CooObmraromuecs: COCy/bl.



4. I'mapaBIryecKHil mpecc.

. IIposiBnenue neicTBusl aTMOC(HEPHOTO JaBICHHUS.

6. 3aBHCUMOCTb BBITQJIKUBAIOLIEH CUIIBI OT 00bEMA MOTPYKEHHON YacTH TeNa U
IUIOTHOCTH >KHJIKOCTH.

. PaBeHCTBO BBITAJIKMBAIOUIEH CHJIBI BECY BBITECHEHHOM JKHUJKOCTH.
8. YcnoBue miaBaHUs TeJl: IUIABAHWE WM MOTPYKEHUE TE B 3aBUCUMOCTHU OT

COOTHOLICHMS TUIOTHOCTEN TEJIa U )KUJIKOCTH.

Jlabopamopuvie pabomul u onvimal

1. UccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPyKEHHOU B
XKUIKOCTh YaCTH TEJa.

2. OmpeneneHue  BBITATKUBAIOMIEH  CHIIBI, JCWCTBYIOIIEHM Ha  TeJo,
IIOIPY>KEHHOE B JKUAKOCTbD.

3. IIpoBepka  HE3aBUCUMOCTH  BBITAJIKUBAIOUIEH  CHJIBI,  JCHCTBYIO-
1I€H Ha TEJIO B )KUJIKOCTH, OT MACCHI TEJNA.

4. OnpITsl, JEMOHCTPUPYIOIIHUE 3aBUCUMOCTD BBITAJIKMBAIOIIEH
CWJIbI, AEMCTBYIOLICH Ha TENO B >KUJIKOCTH, OT 00BEMa IMOTpy>KEHHOU B
YKUJKOCTb YACTH T€JIA U OT IJIOTHOCTH ’KHJIKOCTH.

5. KonctpynpoBanue  apeomerpa  WIM  KOHCTPYMPOBAHHUE  JIOAKHU
U OIIpEeNeIICHUE €€ TPY30II0AbEMHOCTH.

()]

\]

Pa3znes 5. PaGoTra 1 MOIIHOCTB. JHEPrus
Mexanudeckast padota. MOIIHOCTb.
[IpocThie MeXaHU3MBI: phIUar, OJIOK, HAKJIOHHAS IUIOCKOCTb.
[IpaBuiio paBHOBecusi pbryara. lIpumeHeHHne mpaBuila PaBHOBECHUS pblUyara K
omoky. «3omotoe mpaBmwio» mexanuku. KIIJ[ mpocteix mexanu3amoB. [Ipoctbie
MEXaHU3MBbI B OBITY ¥ TEXHUKE.
Mexannueckass  sHeprusi. KuHeTmueckass W NOTEHUUAIbHAsT  DHEPTHUSL.
[IpeBpamieHre OJHOrO BHJAA MEXAaHMYECKOW JSHEPTUM B JIPYIOM. 3aKkoH
COXPaHEHHS IHEPTUH B MEXAHUKE.
Jemoncmpavyuu

1. TIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimaol

1. Onpenenenue pabOThl CUIIBI TPEHUS NP PABHOMEPHOM JIBM)KEHUU Tejia 10

TOPU30HTAIBHOM MOBEPXHOCTH.
HccenenoBanue yciioBUN paBHOBECHS pblyara.
N3mepenne KII/] HakKJIIOHHOM MJIOCKOCTH.
4. V3yuyeHue 3aKOHA COXPaHEHUS MEXAHUYECKOW SHEPIUH.

w N
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Pasnen 6. TenuioBble siBJIeHUSA

OCHOBHBIE ~ TOJOXKEHUS  MOJIEKYJSPHO-KUHETHYECKOM  TEOPUM CTPOEHUS
BelecTsa. Macca U pasMepsl aTOMOB M MOJEKYJ. ONBITHI, MOATBEPKIAIOIINE
OCHOBHBIE ITOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON Teopuu. Monenu TBEPIOTO,
KUJIKOIO M Tra3o00pa3HOro CcoCTOSHMM BemlecTBa. Kpucramimyeckue WU
amop¢Hble Tena. OObsSCHEHUE CBOICTB ra3oB, JKUIKOCTEW M TBEPIBIX TEl Ha



OCHOBE TOJIO)KEHUN MOJEKYJISIPHO-KUHETUYeCKOM Teopuu. (CMauuBaHue U
KamWUISIpHBIC BJICHUA. TemIoBOe pacliupeHue U CKaTue.
Temmnepartypa. CBsizb TeMIiepaTypbl CO CKOPOCTBHIO TEIJIOBOTO JBUYKEHUS YaCTHII.
Buytpennsis  sHeprus.  CrnocoObl  M3MEHEHHMs  BHYTPEHHEW  DHEPTUU:
Terionepesaya M COBEpUICHHWE  palOTHI. Buner  Temonepenauu:
TEIJIONPOBOJAHOCTb, KOHBEKIHUS, U3TyUCHUE.
KonudectBo TemnoTel. YenbHas TEIIOEMKOCTh BellecTBa. TemiooOMeH H
TEIUIOBOE paBHOBECHE. YpaBHEHHUE TEIIOBOTO OanaHca.
[InaBneHHe W OTBEp/IeBaHUWE KPUCTAJUIMUYECKUX BEHIECTB. YJeibHas TEIoTa
iasieHus. [TapooOpa3zoBanue u konaeHcauus. cnapenue. Kunenue. YaenbHas
TEIJIOTa TapooOpa3oBaHus. 3aBUCHMOCTh  TEMIIEpATypbl  KHICHHS  OT
aTMoc(epHOro aaBieHHs. BiaxHOCTh BO3ayXa.
DHeprus TOIUIMBA. YAENbHAs TEIIOTa CTOPAHUS.
[Tpuniuner pabotel TemnoBbix asurateneit. KIIJ[ TermmoBoro
nBuratessi. TerioBble JBUTATENIM U 3allUTa OKPYXKAIOIIEH CpPe/bl.
3aKOH COXpaHEHHMs M MPEBPAILICHUS SHEPTUU B TEIUIOBBIX MpOIECCaX.
Jemoncmpavyuu
1. HaGnronenue 6poyHOBCKOTO JIBHKECHHS.
2. HaGmonenue nuddysuu.
3. HaGnronenue siBieHUN CMauuBaHUS W KaNWUIAPHBIX SIBJICHUM.
4. HaGnrofieHre TeII0BOro pacliupeHus Tell.
5. M3aMeHeHue qaBiieHus ra3a Mpu U3MEHEHUH 00bEMa U HarpeBaHUU WU
OXJIQXKICHHUH.
6. [IpaBuna u3MepeHus: TEMIIEPATYPHI.
7. Buapl Temonepenayu.
8. OxJaXkeHue Ipu COBEPIICHUH padOTHI.
9. HarpeBanue npu cCOBEpIICHUH pabOThl BHEITHUMU CUJIaMHU.
10. CpaBHeHUE TEMIOEMKOCTEHN Pa3IMYHBIX BEIIECTB.
11. HaGmroneHue KumeHus.
12 . Habmtonenue MMOCTOSIHCTBA TeMIepaTypbl npu TJIABJICHUH.
13. Moaenu TeniaoBbIX JBUTATEIICH.
Jlabopamopuvie pabomul u onvimaol

1.
2.
3.

B

OmnbITEL 10 OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJISPHOTO MPUTSKEHUSI.
OnbITEI MO BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WJIM caxapa.
OnpIThl 1O HAOJMIOEHUIO TEIUIOBOIO PACIIMPEHUs Ta30oB, >KUIKOCTEH M
TBEPABIX TEIL.

Omnpenenenue AaBiIeHUS BO3yXa B OaJIOHE IINPUIIA.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTh  JAaBJEHUA  BO31yXa
OT €ro 00bEMa 1 HarpeBaHuUs WM OXJIAKICHUS.

[IpoBepka THUIOTE3bl JIMHCHHOW  3aBHCUMOCTH  JIJIMHBI  CTOJIOMKA
KHUJKOCTU B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATypPHI.

Habmronenne wW3MEHEHHsT BHYTPEHHEHM »JHEPruM Telda B Ppe3yJbTaTe
TeIUIonepeauu U paboThl BHEIIHUX CHIL.

HccnenoBanue sBIEHHS TEIOOOMEHA IMPU CMENIMBAHUU XOJOJHOM W
ropsiueu BOJBI.



9. Ompenenenrie  KOMMYECTBA  TEIUIOTHI,  IMOJYYEHHOTO  BOJOW  TIpH
TEII000MEHE C HarpeThIM METAJUTMYECKUM LIFIITHHIPOM.

10.Onpenenenue yaeabHON TEIIOEMKOCTH BEIIECTBA.

11.UccnenoBanue mpoliiecca UCrapeHus.

12.Onpenenenre OTHOCUTEILHON BIIAXKHOCTH BO3/yXa.

13.Onpenenenue yaeapHON TEIJIOTHI IJIABJICHUS JIbA.

Pasznen 7. JinekTpuuyeckue U MATHUTHbIE SIBJICHUS

Onextpuzanus Ten. JlBa poxa JIIEKTPUYECKHMX 3apsaoB. BsaumonencTsue
3apsoKeHHbIX  Tell.  3akoH KyiioHa (3aBUCHMOCTb  CHJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsJI0B U PACCTOSHUS MEXKY T€JIaMU).
Onextpuueckoe mnose. Hampsoxk€HHOCTh 3nekTpuyeckoro mois.  [IpuHuun
CYNEPHO3UIIUN TIEKTPUUECKUX TTOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocuremn >ieKTpUYecKHUX 3apsgoB. ODJIEMEHTApPHBIM AIEKTPUUYECKUM 3apsii.
Crpoenne aroma. IIpoBOmHMKM W  AMDJIEKTPUKH. 3aKOH  COXPAHEHUS
AIIEKTPUYECKOTO 3aps/a.

ONEKTpUYECKU TOK. YCIOBUS  CYIIECTBOBAaHMUS  JJIEKTPUYECKOTO  TOKA.
VICTOYHMKM TOCTOSSHHOTO TOKa. JIEMCTBUS 3IIEKTPUYECKOrO0 TOKa (TEILIOBOE,
XMMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKUI TOK B )KUJIKOCTSIX U rasax.
Onexrpudeckas nemnb. Cuiia Toka. DIIeKTpudeckoe HarpsbkeHue. ConpoTHBIICHHE
IIPOBOJHUKA. YIIEJIBHOE COINPOTHBICHHUE BemiecTBa. 3akoH OMma Uil y4yacTka
uenu. [locienosarensHoe U NapauiesIbHOE COEIUHEHUE IIPOBOAHUKOB.

Pabota ¥ MOIIHOCTH D3JEKTPUYECKOTO TOKAa. 3akoH Jxoynsa-Jlenua.
DIEeKTPUYECKUE LIETIH U MOTPEOUTENN IEKTPUIECKOi s3Hepruun B ObITy. KopoTkoe
3aMBIKaHHE.

[locTosiHHBIE MAarHWTHL. B3anMonelncTBHE MOCTOSHHBIX MAarHWTOB. MarHuTHOE
none. MaruutHoe mosne 3eMiIM U €ro 3HadeHue i Ku3Hu Ha 3emiie. OnbIT

Opcrena.  MarautHoe — mojie  DIEKTPUYECKOTO  TOKA. [Ipumenenune
AIIEKTPOMAarHUTOB B TeXHUKE. JlefiCTBME MArHUTHOTO MOJIA Ha IMPOBOJHUK C
TOKOM. DNeKTpOIBUTaTEb MIOCTOSIHHOT'O TOKaA. Hcnons3zoBanne

ANEKTPOJBUTaTEICd B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.
Onbitel @apanes. SBieHue sneKTpoMarHuTHONM uHAyKUuU. IIpaBuno Jlenua.

DIIeKTpOoreHeparTop. CrmocoObl  TONMy4YeHUsST  DJICKTPUYECKOM  DHEPTHUH.
DNEKTPOCTAHIIMK Ha BO3OOHOBISIEMBIX HCTOYHUKAX SHEPTHH.
Hemoncmpayuu

1. DnekTpusanus Ten.
2.JIBa poma 3JIEKTPUYECKUX 3aps0B U B3aUMOJCHCTBHE 3apsXKCHHBIX TEI.
3. YCTpoHCTBO U IEUCTBHUE 3IIEKTPOCKOIA.
4. DnekTpocTaTtuyeckasi UHIYKIHUS.
5. 3aKOH COXpaHEHMS FIEKTPUYECKUX 3aPSI0B.
6. [IpOBOHUKY U TUDJICKTPUKHU.
7. MonenupoBaHue CUIIOBBIX JINHUW JJIEKTPUYECKOTO TTOJIA.
8. IcTOYHMKY MOCTOSTHHOT'O TOKA.
9. JleficTBUA 3IEKTPUUECKOTO TOKA.
10. DnexTpuyecKkuil TOK B KUJKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
. DIEKTpOABUIaTENb IOCTOSHHOTO TOKA.
22.
23.
24.

21

["a30BbIii pa3ps.

W3mepeHne CUITbl TOKa aMIIEPMETPOM.

N3MmepeHne 2IeKTpUIECKOTO HAIIPSKEHHS BOJIBTMETPOM.

Peocrtar u marasuH conpoTHBIEHUMN.

B3anmoieiicTBrE MOCTOSSHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3/ICJICHHs TOJIOCOB MarHuTa.
MopaennpoBaHuEe MarHUTHBIX TOJIEW MOCTOSHHBIX MATHUTOB.

OmneIT Opcrena.

MarsuTHoe€ 1oje ToKa. DJIEKTPOMAarHur.

JlelicTBHE MAarHUTHOTO MOJISI HA TPOBOAHUK C TOKOM.

HccenenoBanne sIBIEHUS 3JIEKTPOMATHATHOW HHIYKIUU.
OmneiTer @apanes.
3aBUCUMOCTb HAIPaBJICHUS MHAYKIIMOHHOIO TOKA OT yCJIOBUU

€¢Ir'0O BOSBHUKHOBCHHMHI.

25

. DNEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol

1. OnpiTel 1O HAOMIONEHMUIO DJIEKTPU3ALUMU TN HHIAYKUMEW W 1pu

COIIPUKOCHOBEHUH.
2. UccnenoBanue JCHCTBUSA DJICKTPUYECKOTO IOl HA TPOBOJHUKH H
JIUDJIEKTPUKHU.

COopka u mpoBepKa paboThI NEKTPUIECKON IIEMU OCTOSHHOTO TOKA.

W3mepennre u peryaupoBaHie CHIIbI TOKA.

W3mepenne u perynupoBaHue HampsbkeHus. lccrnegoBaHue 3aBHCHMOCTH

CWJIBl TOKa, HWIYIIEro 4Yepe3 PE3UCTOp, OT COMPOTHBICHHS PE3UCTOpa U

HaIpPsHKEHUS Ha pe3UCTOope.

6. OnbITel,  JEMOHCTPUPYIOIINE  3aBHCHUMOCTh  DJEKTPUYECKOTO  CO-
MPOTUBJICHUS TIPOBOJHUKA OT €r0 JJIMHBI, TJIOMIAIN MTOTIEPEUYHOTO CEUCHUS
U MaTepuaia.

7. TlpoBepka mpaBwiIa CIIOXKEHUS HAMNPSHKCHUA TIPH  TOCICI0BATEIHHOM
COCIMHECHUHU JIBYX PE3UCTOPOB.

8. IlpoBepka mpaBwia IS CHUIBI TOKa MPU TapajUICIbBHOM COCIWHCHUU
PE3UCTOPOB.

9. Ompenenenrie  pabOThl  DJICKTPUYECKOTO  TOKA,  HWAYIIETO  4epe3
pe3ucTop.

10.Ompenenenre  MOIIHOCTH  DJEKTPUYECKOTO  TOKA,  BBIACISIEMOU
Ha PEe3UCTOpe.

11.UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MAYHIETO 4Yepe3  JiaM-
IIOYKY, OT HaIIPSDKEHMS Ha HEU.

12.0Onpenenenne KI1J[ nHarpeBaTens.

13.VccnenoBanre MarHUTHOTO B3aUMOJICHCTBHS TIOCTOSTHHBIX MarHUTOB.

14 . I3yyeHue MarHMTHOTO TOJIS MOCTOSIHHBIX MarHUTOB IpPH HX
00BEIMHEHUH U pa3/IeJICHUU.

15.WccnenoBanue NeUCTBUS IEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

o s w
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16.0mbITBI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTHh  CHJIBI  B3aUMOJCHCTBUS
KaTYILIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAIIPABJICHUS TOKA B KaTYIIIKE.

17. 3y4yeHue necTBUSI MArHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM.

18.KoHcTpyrupoBaHue U U3y4eHue padoThl AIEKTPOIBUTATENS.

19.U3mepenne KI1J] anexkTpoaBuraTeIbHON yCTaHOBKH.

20.01bITBI IO MCCIIEIOBAHUIO SIBICHUS DJEKTPOMArHUTHOW MHIYKLIHH:
UCCIIEOBAaHUE N3MEHEHUI 3HAUCHUS U HAIIPABIICHHUS MHAYKIIMOHHOTO TOKA.

9 kaacc

Pa3nen 8. Mexannueckue siBJICHUA
Mexanuueckoe  aBHKeHHE. MarepuanbHas —Touka. Cucrema  oTcyéTa.
OTHOCUTENBPHOCTh MEXAHUYECKOrO JIBUKEHHS. PaBHOMEpHOE NPSMOIMHEUHOE
nBwkeHue. HepaBHOMepHOe — mpsMoiMHEWHOE  JBHkeHue. CpemgHsas U
MTHOBEHHAsl CKOPOCTb Te€jla IPU HEPABHOMEPHOM JIBUKECHUH.
Yckopenune. PaBHoyckopeHHOe TIpsiMoJIMHEHOE JBIKeHne. CBOOOIHOE TTaIeHHE.
OmnbiTel ['anunes.
PaBHOMepHOE aBWkeHME N0 OKpyxHocTu. [lepmom u yacrota oOpalieHwus.
JInneriHasg u yrioBas CKOpocTH. LIeHTpocTpeMHUTENIBHOE YCKOPEHHUE.
IlepBeii 3akoH Hprorona. Bropou 3axkoH Herotona. Tperuit 3akoH HeroToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.
Cuna ympyroctu. 3akoH ['yka. Cuna TpeHMs: CWJIa TPEHUS CKOJILKEHHUS, CHa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.
Cuwia TSHKECTH M 3aKOH BCEMHUPHOTO TATOTEHUs. YCKOpPEHHE CBOOOHOIO
najgeHus. JIpwxenue mmaner BOKpyr CoisHna. IlepBas kocmMuueckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.
PaBHoBecue MmatepuanibHOM TOuku. AOCOMIOTHO TBEpAOE Teino. PaBHOBecue
TBEPJIOrO TeJa C 3aKPEMJIEHHOM OChIO BpaimeHus. MowmeHT cuibl. [leHTp
TSYKECTH.
Nmnynec Tena. M3meHenne wumnynbca. MMiynbc cuibl. 3aKOH COXpaHEHUS
MMIyJIbCa. PEaKTUBHOE IBUKEHUE.
Mexanudeckasi paboTa U MOITHOCTh. PaboTa CuiI TSXKECTH, YIPYTOCTH, TPEHHUS.
Cs3p sHeprun U paboThl. [loTeHIManbHAs SHEPrUsl Teia, MOAHSATOTO HaJ
MMOBEPXHOCThIO  3emiM. lloTeHnuanbHas  SHEPrUsl  CKATOM  IPYKUHBL.
Kunernueckas sHeprus. TeopeMa 0 KMHETUYECKOW SHEPTUMU. 3aKOH COXPAaHEHHUS
MEXAHUYECKON DHEPIUH.
Hemoncmpayuu

1. HaGmronenne MEXaHWYECKOTO JIBIDKCHUSI Tela OTHOCUTEIHLHO Pa3HBIX Tell

OTCU€TAa.

2. CpaBHeHHUE TyTEH U TPACKTOPUN ABUKEHHUS OJTHOTO M TOTO XKE TeJa
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.
N3MepeHne CKOpOCTH U YCKOPEHUSI MPSMOJUHEHHOTO JIBUKECHMUS.
HccnenoBanrie Npu3HakoB PaBHOYCKOPEHHOTO JIBHKECHUSI.
HabGmrogenue nBrxeHus Tea o OKPY>KHOCTH.
HaGmiogenne MexaHWYeCKUX SIBICHUM, TMPOUCXOISAIIMX B  CHUCTEME

ook ow
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OTCYETa
7. «Tenexxkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHUU OTHOCUTEIIBHO
KabuHeTa QUBUKH.
8. 3aBUCHMMOCTh yCKOpPEHHMsl Tejla OT Macchl Tela U JeHCTBYIOLIEH
Ha HETO CUJIBL.
9. HabmroeHue paBeHCTBa CHII ITPU B3aUMOJICHCTBUM TEII.
10.13meHeHue Beca Tena Npu YCKOPEHHOM JIBUKEHUU.
11.Ilepenaya uMmitysnbca Npyu B3aUMOJICHCTBUU TEIL.
12.TIpeobpa3zoBaHusi SHEPTUU MIPH B3aUMOJICHCTBUU TEIl.
13.CoxpaHeHne uMIybca Mpy HEYIIPYTOM B3aUMO/ICHCTBUU.
14.CoxpaHeHne UMITyJIbCa NpU a0COJIOTHO YINPYTrOM B3aHMMOJIECHCTBHH.
15.Habnronenue peakTUBHOTO JBUKECHHS.
16.CoxpaHeHrne MEXaHMYECKOM SHEPTUU TIPU CBOOOTHOM TMaJACHUU.
17.CoxpaHeHne MEXaHMYECKOM 3HEPTUU IPU JBUKEHUU Tea MO JeHCTBUEM
OPYKUHBI.
Jlabopamopusvie pabomul u onvimaol

1. KoHcTpynpoBanue TpakTa JUIsi pasroHa W JAJBHEWIIEro paBHO-
MEPHOTO JIB>KCHHMS IIAPUKA UITU TEJIEIKKHU.

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJIbKEHHUS OpycKa WU JBUKECHUS
HIapyKa [0 HAKJIOHHOM IIOCKOCTH.

3. OmnpeneneHne yCKOPEHUs Tena IPU PABHOYCKOPEHHOM JIBMKEHHUH IO
HAKJIOHHOU TUTOCKOCTH.

4. HccnenmoBaHue 3aBUCMMOCTH IIyTH OT BPEMEHM NPH PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

5. IlpoBepka THUNOTE3BI: €COM NOPU  PABHOYCKOPEHHOM  JIBUKEHUU
0e3  HauyaJnbHOM  CKOPOCTM  NYTH  OTHOCATCS  KaKk  psAld  HEUYETHBIX
YHUCEJ, TO COOTBETCTBYIOLIME IPOMEXKYTKH BPEMEHH OJUHAKOBBI.

6. MHccrnenoBaHne 3aBHCUMOCTH CWJIBI TPEHUS CKOJIBKEHHS OT  CHJIBI
HOPMAJIBHOTO JJaBJICHUS.

7. Onpenenenue KodhPUITMEHTa TPEHUS CKOJIbKEHUS.

8. Onpenenenne KECTKOCTH MPYKUHBI.

9. Ompenenennie pabOThl CUJIBI TPEHUS TIPU PAaBHOMEPHOM JABUKCHUU Tesa IO
TOPU30HTAIBHOU MOBEPXHOCTH.

10. Omnpenenenue  paboOTbl  CWJIBI  YINPYrOCTH TpU  MHOIBEME  Tpy3a
C MCTIOJIb30BaHUEM HEMOJIBMYKHOTO u MOJABM>KHOTO 0JIOKOB.
11. M3yueHue 3aKkOHAa COXpAaHEHUS SHEPTUH.

Pa3nen 9. Mexannueckune K0J1e0aHUS W BOJIHBI

KonebarensHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHWU: TEpUO,
4acToTa, aMIUIMTyAa. MaremaTudecKkuii U NPy KUHHBIM MasTHUKU. [IpeBpaiienue
DHEPTUU TIPU KOJIEOATEITHHOM JIBUKEHUMU.

3aryxaromme Kosie0aHusl. BbIHYX1€eHHBIE KoJie0aHusl. Pe3onanc.

Mexannueckue BosHbBL. (CBOMCTBA MeXaHWYECKMX BOJH. [IpopoisibHble WU

nonepeyHble  BOJHBL. JlJIMHA BOJHBI M CKOPOCTh €€ pacnpoCTPaHEHUS.

MexaHu4eCcKre BOJIHBI B TBEPAOM TeJI€, CEUCMUYECKUE BOJIHBI.
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3Byk. I'poMkocTh 3Byka u BbicOTa TOHA. OTpaxkeHue 3Byka. MH(]pa3Byk u
YJIBTPa3BYK.

Hemoncmpayuu

1. HaGmogenue koneOaHuii TeN MOJA JACUCTBUEM CHUJIIbI TSXKECTU U CHIIbI

YIPYTOCTH.

2. HabGmonenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

3. HaGnroneHnue BIHYKIEHHBIX KOJICOaHHUI 1 pe30HaHca.

4. PacnipocTpaHeHre NPOAOJIbHBIX U MONEPEUHBIX BOJH (Ha MOJIEIH).

5. HabnrogeHune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

6. AKyCTUYECKHI PE30HAHC.
Jlabopamopuvie pabomul u onvimal

1. Onpenenennie 4acTOThl U NIEpUOAa KOJIeOaHUI MaTeMaTUYECKOI0 MasiTHUKA.

2. OnpeneneHue 4acToThl U NEPUO/Ia KOJIEOAHHI MPYKMHHOTO MAsITHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHOJa KOJIEOAHWI MOABEIICHHOTO K HUTHU
rpy3a OT JJIMHbI HUTH.

4. HccnenmoBanue  3aBUCUMOCTM  Iepuoja  KojeOaHUH  MPYKUHHOTO
MasiTHUKA OT MacChl rpy3a.

5. IlpoBepka HE3aBUCHMOCTH IE€pHOJa KOJIeOaHUM TIpy3a, IMOABEIIEHHOTO K
HUTH, OT MACChI Ipy3a.

6. OmnbITel, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  IE€puoja  KOJeOaHMit
MPYKMHHOTO MasiTHUKa OT MacChl Tpy3a U JKECTKOCTU NPYKUHBI.

7. I3MepeHne yCKOpeHus: CBOOOHOTO TaICHUS.

Paznen 10. DjekTpoMarHuTHOE MoOJie U IEKTPOMATHUTHbIE
BOJIHBI
DJIEKTPOMAarHUTHOE MoJIe. DIIEKTPOMarHuTHhIE BOJIHBL. CBOMCTBA
ANeKTpOoMarHuTHeIX BOJH. Illkanma snekTpoMarHUTHBIX BOJIH. Vcmosib3oBaHMe
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.
DJeKTpoMaruuTHas npupoaa ceeta. CkopocTh cBeTa. BonHOBBIE CBOMCTBa
CBETa.
Jemoncmpavyuu

1. CBolicTBa 3JIEKTPOMarHUTHHIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomul u onvimaol

1. V3ydeHne CBOWCTB JJIEKTPOMATHUTHBIX BOJH C TIOMOIIBI0 MOOWJIBHOTO
TenedoHa.

Pa3nen 11. CBeroBbI€ SIBJI€eHUSA

JlyueBas Mogmenb csera. Mcrounuku csera. llpsmonnHelrHOE pacnpocTpaHEeHue
ceeta. 3atMenusi Connua u Jlynel. Otpaxkenue ceta. [lmockoe 3epkaino. 3aKoH
OTPAKEHUS CBETa
[Ipenomnenune cBera. 3akoH TpenoMiieHHs cBera. llonHOe BHyTpeHHee
OTpaX€HHE cBeTa. [VIcronb30BaHME TIONHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xox nyuedt B yma3e. OnTHdeckas cuctema ¢oToarmapara, MUKPOCKOTA

14



U Teneckomna. ['1a3 kak ontudeckas cucteMa. biIn30pyKocTh U 1allbHO30PKOCTb.
Paznoxenue Oemoro cBeta B crnekTp. Omnbitel  HetoTona. CnoxkeHue
CIIEKTPAJIbHBIX IBETOB. /[ucnepcus ceera.
Jemoncmpayuu
1. TlpsimonMHENHOE pacIPOCTPAHEHHUE CBETA.
2. OTpaxxeHue CBeTa.
3. [ony4yenue n300pa’keHUN B IJIOCKOM, BOTHYTOM M BBIMYKJIOM
3epKaiax.
4. IlpenomiieHue cBeTa.
. OnTryeckuii CBETOBOJ.
. X0/ JTydel B COOMPAIOIIEH JTMH3E.
. XOJ Iy4yel B pacCEenBAIOIECH JIMH3E.
. [Tonyuenue n3o0pakxeHUu ¢ TOMOIIBIO JINH3.
9. [Ipunnun nedcTBUg QoTtoamnmapaTa, MUKPOCKONA M TeEJIECKOIa.
10. Mognens rma3a.
11. Paznosxenue 6enoro cBera B CIEKTP.
12. Tlommydenue O0eoro cBeTa MpU CI0KEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuwvie pabomul u onvimaol
1. HWccnegoBaHue 3aBUCMMOCTH YIVIa OTPaKEHHsSI CBETOBOTO Jiydya OT YIJIa
NaJICHUS.
2. 3yyeHue xapakTepUCTUK N300paKEHUs MpeIMeTa B IIJIOCKOM 3epKaje.
3. HccnenoBanue 3aBUCMMOCTH yIJia TPEIOMJIEHHS CBETOBOIO Jiydya OT yIjia
NaJIeHUs Ha TPAHUIIE «BO3IYX-CTEKIION.
4. TTonyyeHue n300pa’keHUI C MOMOIIBIO COOMpAIOIIEH JTUH3HI.
5. Onpenenenne (POKYCHOTO PacCTOSHUSI W ONTUYECKON CUJIbI coOMparoien
JIUH3BI.
6. ONBITHI TTO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
7. OnBITHI IO BOCTIPUATHIO IIBETA IPEIMETOB MIPU X HAOIIOJIEHUU Yepe3
[[BETOBbIE (DUIIBTPHI.
Pa3gen 12. KBaHTOBBIE SIBJICHUS
Onwitel  Pezepdopna u rmutanerapnas mopenb atoma. Mogenbs atoma bopa.
Hcnyckanue u nomomeHue cBera atoMmoM. KBaHThI. JIMHENYaThIe CIIEKTPHL.
PamnoaktuBHOCTE. Anbda-, 6eta- u ramma-usnydenus. CTpoeHHE aTOMHOTO
snpa. HykimonHast Mmojsiesib aTOMHOTO siipa. M30TombI.
PanuoaktuBHble npeBpatieHus. [lepuoa momypacrnana aTOMHBIX sEp.
SnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apsI0BOIO W MacCOBOIO 4YHCEI.
DHeprusi CBA3U aTOMHBIX sijiep. CBs3b Macchl U dHEpruu. Peakiuu cUHTE3a U
nenenus anep. ctounuku snepruv CosHIA U 3BE3I.
SnepHas oHepreruka. J[leWcTBUSA paaMOAKTHUBHBIX M3JIyYEHUH HaA JKUBbIC
opranuszmel (MC).
Hemoncmpayuu
1. CriexTpbl U31y4€HUS U TOTIOIICHUS.
2. CekTpbl pa3IuyHbIX Ta30B.
3. CnekTtp Bomopoaa.

o0 3 O\ D
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4. HaOmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabora cuérunka HOHU3UPYIOIINUX HU3ITyYCHUH.

6. Peructpanus uznydeHusi IpUPOJHBIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol

1.HaGnrofeHne CIUIOMIHBIX W JIMHEHYATHIX CIIEKTPOB HW3ITyUCHHS.

2. WccnenoBaHne TPEKOB: HM3MEPEHHUE SHEPTrUU YaCTHUIBI MO TOPMO3HOMY
My TH
(o gotorpadusim).

3. Hsmepenue paanoakTuBHOTO (OHA.

IToBTOpPHUTEIHLHO-00001AIOIIIUI MOLYJIb

[ToBTOpUTENHEHO-0000MAIOMINKA MOYJb MpEeAHA3HAYEH JUIsI CUCTEMAaTU3alUA U
0000IIIeHUsT ~ MPEIMETHOTO  COJAEpKaHUS W OmbITa  JEATEIbHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHUH BCEro Kypca (PU3MKH, a TakKe JUIsl TOJITOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMEHy N0 (u3MKe Uil OOydarommxcs,
BBIOpaBIIMX ATOT YyueOHbIH mpenMeT. I[Ipu u3ydeHUH JAHHOTO MOJYJIS
peanu3yloTCss U CUCTEMATU3UPYIOTCS BUBI JIEATEIIBHOCTH, HA OCHOBE KOTOPBIX
oOecrieunBaeTCsl JOCTUKEHUE TPEAMETHBIX W METANpEeAMETHBIX IJIAHUPYEMBIX
pe3ynbTaToB O0ydeHHs, (OPMHUPYETCS €CTECTBEHHO-HAy4Has TIPaMOTHOCTD:
OCBOCHHE HAy4YHBIX METOJIOB MCCJICAOBAHUSA SIBICHUM TPUPOJIBI U TEXHUKH,
OBJIaJICHUE  YMEHUSAMH  OOBSACHATh  (U3UUECKUE  SBICHUS,  MPUMEHSA
MOJYyYEHHbIE 3HAHWS, pellarh 3aJadyd, B TOM UYHCIE KadyeCTBEHHBIE H
AKCIIEPUMEHTAJIbHBIEC.

[IpyHIMOMATBHO AESTEIBHOCTHBINM XapakTep AAHHOTO paslelia peaau3yeTrcs 3a
CYET TOrO, YTO yYalIUMecs BBIMOJHSAIOT 3aJaHusl, B KOTOPBIX UM MPEIJIaracTcs:

— Ha OCHOBE IMOJYYECHHBIX 3HAHWUW paclo3HaBaTh M HAY4YHO OOBSICHSTH
(dbuznyeckue SBJICHUS B OKPYKAIOLIEH MPUPOJI€ U MOBCEIHEBHOM KU3HU;
— HCMOJB30BaTh HAyYHBIE METObI MCCIENOBaHUSA (U3UUECKUX SIBICHUMN, B
TOM YHUCJIE AJISI IPOBEPKU TUNOTE3 U MOJTYyUYECHUS] TEOPETUUECKUX BBIBOJIOB;
— OOBSCHSTH HAay4yHbIE OCHOBBI  HamOoOJie€  BAXHBIX  JIOCTHIXKCHUI
COBPEMEHHBIX TEXHOJIOTHM, HampuMep, MPAKTUYECKOrO0 HCIOJIb30BAHUS
pPa3IMYHBIX KMCTOYHHMKOB HSHEPIrMM HA OCHOBE 3aKOHA MpEBpalleHUs u
COXPaHEHHS BCEX U3BECTHBIX BUJOB SHEPIHHU.
Kaxmas u3 TeM NaHHOTrO pasziesa BKIIOYAeT 3KCIEPUMEHTAIbHOE UCCIEOBAHUE
0000111a0111eTO XapaxkTepa. Paznen 3aBepIaeTcs IPOBEICHUEM
JTUArHOCTUYECKON M OIEHOYHON PaboThI 32 KypC OCHOBHOM IITKOJIBI.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA
YYEBHOI'O ITPEIMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue yueOHoro mnpenmera «®Pusnka» Ha YpPOBHE OCHOBHOIO OOIIETO
o0pa3oBaHUs JOJDKHO OOECHe4YrBaTh JAOCTUKEHUE CIEIYIOUIUX JUYHOCTHBIX,
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MCTAIPCAMCETHBIX U IPCAMCETHBIX O6p&30BaTeJIBHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe 6éocnumanue:

— MpOSIBIIEHWE MHTEpeca K HUCTOPUM M COBPEMEHHOMY  COCTOSIHHIO

poccuiickoi hU3NIECKON HayKH;

— ILEHHOCTHOE OTHOIIEHWE K  JOCTHKEHUSIM  POCCHUICKHX  Y4YEHBIX-

(U3UKOB.
I'pasicoanckoe u 0yxo6Ho-Hpascmeennoe 60CRUMAHUE:.

— TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYKJAEHUU OOIIECTBEHHO-3HAYUMBIX U
ITUYECKUX po0em, CBSI3aHHBIX c MPAKTUYECKUM
MIPUMEHEHUEM JOCTIKCHUN (DU3UKH;

— OCO3HAaHHUE BAXHOCTU MOPAJIBHO-3TUYECKUX MPUHIUIOB B JIESITEIBHOCTH
YYEHOTO.

Icmemuueckoe gocnumanue:
—  BOCIIPHUATHE ICTETUYECKUX KAa4eCTB (PU3MUECKON HAayKu: €€ TapMOHUYHOTO
MIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH.

Ilennocmu nayunoz2o no3Hanus:

— OCO3HaHHE IEHHOCTH (U3MYECKOW HAyKHM KaK MOIIHOIO HHCTPYMEHTa
MO3HAHUSI ~ MHpPA,  OCHOBBI  pa3BUTHUS  TEXHOJOTHUM,  BaKHEH-
1IEH COCTaBISIOUIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOM JIIOOO3HATENBHOCTH, MHTEpECa K HMCCIEI0BaTEIhCKOU
NEeSATETbHOCTH.

Dopmuposanue Kyabmypol 300p06b3 U IMOUUOHATIbHO20 O1A20N0NYUUA:

— OCO3HaHME LIEHHOCTU 0€e30macHoro oopas3a >KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXHOCTU NpaBuil O€30MaCHOrO MOBEACHUS Ha
TpaHCIIOPTE, HA  JOporax, C  DJEKTPUYECKUM H  TEIIOBBIM
000py0BaHUEM B JOMAIITHUX YCJIOBUSX;

— cpOopMUPOBAaHHOCTh HaBbIKa pedUIeKCHH, MPU3HAHWE CBOEro IMpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y IPyroro 4eJIoBeKa.

Tpyooeoe éocnumanue:

— aKTUBHOE y4YacTHE B PEIICHUHM MPaKTUUECKUX 3adad (B paMKax CEMbH,
LIIKOJIB, ropoza, Kpas) TEXHOJIOTUYECKOUN 151 COLIUAIIBHOMN
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM 4YHCIIe U (U3UUYECKUX 3HAHUIA;

— HMHTEpEC K TPAKTHYECKOMY  HM3yUYCHHMIO  Tpodeccuii,  CBS3aHHBIX
¢ (PUBHKOM.

IKonozuueckoe socnumanue:

— OpHeHTalus Ha TMNPUMCHEHHE (PU3WYECKUX 3HAHUW JUIS  PEIICHUS
3ajlady B OOJacTH OKpYXalolled Ccpelbl, [UIAHUPOBAHUS MOCTYIKOB
Y OLICHKU X BO3MOKHBIX MOCJEICTBUM JIJIs1 OKpY>KaroUIed Cpeibl;

— OCO3HaHME  MIO0AJIbHOTO  XapakTepa  AKOJOTMYECKUX  MpoOJemM
Y IIyTEN UX PELICHUS.

Aoanmayua o00yuarowiezoca K UMEHAIOWUMCA YCAOGUAM COUUATBHOU U
npuUpooOHoIl cpeovl:
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MOTPEOHOCTh BO B3aWMOJICHCTBUM TPU BBITIOJIHEHUHA WCCIEAOBAaHUN U
MIPOEKTOB busnyeckoi HaIpaBJICHHOCTH, OTKPBITOCTh
OTIBITY U 3HAHUSM JPYTHX;

MOBBIIICEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
NeSATEIHLHOCTD;

noTpeOHOCT, B (OPMUPOBAHWHM HOBBIX 3HAHWA, B TOM YHCIE
dbopMynaupoBaTh UACH, TOHSTHS, THUIOTE3bl O (PUINYECKUX OOBEKTax
U SIBJICHUSX;

OCO3HaHWe Je(UIUTOB COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEH
B 001aCTH (DU3UKH;

IJIAHUPOBAHUE CBOETO PA3BUTHUS B NPHOOPETCHHH HOBBIX (PU3MUECKHUX
3HAHUI;

CTpEMJICHHE aHAIM3UPOBaTh W  BBIABIATH  B3aWMOCBSI3W  TIPHPOJIHI,
oOIIIECTBa M DKOHOMHUKH, B TOM 4YHUCJIE C HCIOJIb30BaHUEM (HU3UUECKUX
3HaHUI; OLIEHKAa CBOUX JEUCTBUM C y4ETOM BIMSHHUS HAa OKPYXKAIOIIYIO
Cpelly, BO3MOKHBIX INIOOAIBHBIX MOCIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATbHI
VYHuBepcalibHbIC TO3HABATEIIbHBIC ICUCTBUS
ba3zoewvie nocuueckue oeiicmeusn.

BBIIBISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE TIPU3HAKKM OOBEKTOB
(stBCHMIN);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKALMU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,;

BBISIBISITH  3aKOHOMEPHOCTH W TNPOTHUBOPEUYUST B PacCMaTPUBAEMBIX
dakTax, JaHHBIX U HAOIIOIEHUSIX, OTHOCSIINXCS K (PU3HUECKUM SIBICHUSIM;
BBISIBJISITh TPUYMHHO-CJICICTBEHHBIE CBSI3U IPH HM3YyYEHUU (DU3HMUECKUX
SIBJICHUN U MPOLIECCOB; JeNaTh BBIBOJbI C MCIOJIb30BAaHUEM JE€IyKTUBHBIX
U WHIYKTHBHBIX YMO3aKJIIOUEHUMN, BBIABUIATh TMIIOTE3bl O B3aUMOCBSI3AX
(U3UYECKUX BEIMYHH,

CaMOCTOATENIbHO BBIOMpPATh CHOCOO pelieHus Y4eOHOW (u3nyeckon
3alayu (CpaBHEHUE HECKOJbKMX BapHAHTOB peEIlEHUs, BbIOOp Haubosee
MOAXOJSIIEro ¢ Y4ETOM CaMOCTOSITENIbHO BBIJCIICHHBIX KPUTEPUEB).

ba3zoevie uccneoosamenvckue oelicmeus.

HCITOJIb30BATh BOIPOCHI KaK HCCIICIOBATEIHCKUN HHCTPYMEHT MO3HAHUS;
MPOBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXHBIN
buzndecKkuit DKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEOBAHNE
(bU3UYECKOTO SIBJICHNUS;

OIICHMBaTh Ha TMPUMEHHUMOCTb H  JIOCTOBEPHOCTh  HMH(MOPMAIHIO,
TIOJIYYCHHYIO B XOJI€ MCCIICIOBAHHUS MJIH SKCIICPUMCHTA;

CaMOCTOATENLHO (HOPMYIUPOBATH 00OOIIEHNS W BBIBOJBI MO pe3yjbTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JaJIbHEWIIee  pa3BUTHE  (DUIUIECKUX
IPOIIECCOB, a TaKKe BBUIBUTATh TPEANONIOKCHUS 00 WX pa3BUTHH
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B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmauueit:

MIPUMEHSTh Pa3JIMYHbIE METOMAbI, HHCTPYMEHTBI M 3alpOChl NPU MOUCKE M
orOope uHGOpPMAIMM WM JAHHBIX C Y4E€TOM NPEIJIOKEHHOW ydeOHOM
busnyeckoit 3a1auu;

aHaAJIM3UPOBaTh, CHUCTEMATH3UPOBATh M HMHTEPHPETUPOBATH WH(GOPMAIIUIO
pa3IMYHBIX BUAOB U (POPM IPEICTABICHHS;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTHUMAIbHYIO  (QOpMYy  MpeICTaBICHUS
uHpopMallMl W WUIIOCTPUPOBATh peElIaeMble 3a7adyd  HECJIOKHBIMU
CXeMaMH, IrarpaMmmamMu, HHOU rpa@uKoi 1 uX KOMOWHAIIUSAMH.

YHUBEpCATbHBIE KOMMYHUKATUBHBIC JICUCTBUS
Obwenue:.

B XO0JIe OOCYXJIeHHUS Y4yeOHOro maTepualia, pe3ysbTaToB J1a0O0paTOPHBIX
paboT M MPOEKTOB 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYK/1aeMOU TEMBI
U BBICKA3bIBAaTh HUJICW, HAIICJICHHBIC HA PEIICHHUE 3aJa4M U MOJACpKaHUE
Onaro»kenaTeaIbHOCTH OOIICHUS;

COTIOCTABJISITh CBOM CYXKJEHHS C CYXICHUSIMH JIPYTUX YYaCTHUKOB
Juanora, OOHapyXKUBaTh Pa3IudKe U CXOJICTBO MO3UIINNA;

BBIPAXkaTh CBOKO TOUYKY 3PEHHUSI B YCTHBIX M MMCbMEHHBIX TEKCTAX;
yOJIUYHO MPEACTABISITH PE3YIbTAThl BHITIOIHEHHOTO (PM3HUYECKOTO OIbITa
(PKCIIepUMEHTa, UCCIIeI0BaHUs, IPOCKTA).

Cosemecmuasn oeamenbHocms (COmpyoHuuecmeo).

MOHMMATh W HUCMOJB30BaTh  MPEUMYIECTBA  KOMaHAHOM U
WHIUBUIYyaIbHOW paboOThl TPU PEIICHUMH KOHKPETHOW (U3UUECKOM
pOOJIEMBI;

NPUHUMATh  [EJIHM  COBMECTHOM  NIESITENbHOCTH,  OPraHU30BBIBATh
JNEUCTBUS TO0 €€ JOCTIXKEHHUIO: paclpeleNsiTh pojid, OOCYyXIaTh
MPOIECCHl U PE3yibTaThl COBMECTHOM paboThl; 0000IIaTh MHEHHS
HECKOJIbKMX JIIOJICH;

BBITIOJTHATh CBOIO 4acTh palOThl, JIOCTUTas KayeCTBEHHOTO pe3yjbTaTa
0 CBOEMY HAIPABICHUI0O M KOOPAWUHUPYS CBOU JCHUCTBUS C JIPYTHUMU
YJ€eHaMU KOMaH/Ibl,

OIICHMBATh KayeCTBO CBOETO BKJIaJa B OOMIMN TPOIYKT MO KPUTEPHSM,
CaMOCTOATENFHO C(OPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUA.

YHuBEpCAIbHbIE PETYJISITUBHBIE JEHCTBUS
Camoopzanusayua:

BBISIBIISITH MTPOOJIEMBI B )KM3HEHHBIX U YY€OHBIX CUTYalUsX, TPEOYIOIUX 1JIs
peneHus: GU3NUYECKUX 3HAHUM;

OPUEHTUPOBATBCS B  PA3IMYHBIX  [OAXOAAX  NPHUHATHS  pELIEHUI
(MHIMBUAYaIbHOE, MPUHATHAE PEIICHHs B TpPyNIe, NPUHIATHE pElIEHUN
rpynmoin);

CaMOCTOSITENIFHO ~ COCTaBJSITh ~ QJITOPUTM  peuieHus  (PU3HYECKOM
3aJaud WIM IUIaHAa MCCIEAOBAaHUSA C YYETOM HMEIOLIUXCS PECYPCOB U
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COOCTBEHHBIX BO3MOXXHOCTEH, apTyMEHTHUPOBATh MpeJjlaracéMple BapUaAHTHI
pEUIEHN;

— JlenaTh BIOOP M OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.

Camoxoumpons (pegpnexcusn):

— JlaBaTh aJICKBATHYIO OIICHKY CUTYallMU U IIpeajiaraTh IiaH €€ u3MEHEeHHUS;

— OOBSCHATH TNPUYUHBI  JOCTWIKEHUS  (HEOOCTIDKCHHS)  Pe3yJbTaToOB
NeSATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

— BHOCHUTbH KOPPEKTHBBI B JIESITEIILHOCTh (B TOM YMCII€ B XOJ BBINOJTHEHUS
bu3MUecKoro  HWCCIENOBaHUSA WM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSITEIBCTB, MU3MEHUBIINXCS CUTYaIIHi, YCTaHOBJIEHHBIX
OIMOOK, BO3HUKIIUX TPYAHOCTEH;

— OIICHUBATH COOTBETCTBHE pe3ynbTaTa 1 (H 17 u YCIIOBUSIM.

IMOUUOHANbHBLI UHMELTIEKN

— CTaBUTH ce0S HA MECTO JAPYTOro YeJOBEKa B X0 CIIOpa WU JUCKYCCUU Ha

HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYTOro.
Ilpunamue cedsa u opyzux:.

— TMpuU3HaBaTh CBOE MPaBO Ha OMIMOKY MPHU pelIeHUH (GU3HUECKUX 3a/1ad UiH

B YTBEPXKIEHHUAX HA HAay4dHble TEMbl W TakKoe JKE€ IPaBo

JPyTOTO.
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IMPEAMETHBIE PE3YJIBTATBI

7 KJaace

[IpeameTHble  pe3yiabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTPaXKaTb
c(hOpMHUPOBAHHOCTH Y 00YYAIOUTUXCSl YMEHHUIA:

— MHCMOJb30BaTh MOHATHS: (PU3UYECKUE U XUMHUYECKHE SIBJICHUS;
HAOMIOJICHHE, OKCIEPUMEHT, MOJAENb, THUIOTe3a; EAMHULBI  (UINUECKUX
BEJIMYMH; aTOM, MOJIEKYyJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPAOE, JKUIKOE,
razoo0pasHoe); MEXaHW4YeCKoe [IBI)KEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
NPSIMOJIMHEMHOE), TPaeKTOpus, paBHOACHCTBYIOIIas cui, Aeopmarius (ymnpyras,
MJIacTUYeCcKas ), HEBECOMOCTb, COOOIIAIOITUECS COCY/IbI;

— paznuuath sgBieHus (qudQys3us; TEMIOBOE IBUKEHHE YaCTHUI BEIECTBA;

paBHOMEpPHOE  JBW)KEHHME;  HEPaBHOMEPHOE  JIBUYKEHHUE; UHEPLUS;
B3aMMOJEHCTBHE TEJI; paBHOBEcHE TBEPJIBIX TN C 3a-
KpPEIUIEHHON OCBhIO BpallleHWs; Iepenaya JaBi€HHUs TBEPABIMU  TEJIaMH,
KHUJKOCTAMU W Ta3aMu; aTMoc(epHOe NaBlieHHE, IUIaBaHWE TEJ; MPEBPAILICHHUS
MEXaHUYECKOM HEPTUH) MO ONMMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (DU3HUECKOE SIBICHHUE;
—  pacmo3HaBaThb  MPOSBIECHHE  W3YYCHHBIX  (U3HUYECKUX  SBIICHUH
B OKpY)KaloIllleM MHpe, B TOM 4YHCIe (QU3NYECKUE SBICHUS B IMPH-
pole: TpHUMEphl  IBIDKEHHS C  Pa3IMYHBIMH  CKOPOCTSIMH B JKHUBOM
U HEXXHUBOM NpUpOJE; ACUCTBHE CUJIbI TPEHUS B MPHUPOAEC U TEXHUKE; BIMSHHE
aTMoc(epHOro JaBJICHUs Ha JKUBOM OpPraHu3M; IJlaBaHUE pbIO; pblyaru B TeEJe
YyesoBeKa; MpU H3TOM IEPEBOJUTh  MPAKTHUYECKYH0 3aJadyy B y4eOHYIO,
BBIJIETISITh CYLIECTBEHHbIE CBOMCTBA/MIPU3HAKU (PU3MUECKUX SIBJICHUIA;

— ONKCHIBATh M3yYEHHBIE CBOMCTBA TeNl M (PU3UYECKUE SIBIICHUS, UCIIOJIb3YS
¢usznyeckne BeMUYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMs, MYTh,
CKOpPOCTbh, CPEIHsSI CKOPOCTh, CHJIa YIPY- TOCTH, CHJIa TSKECTH, BEC Tela, CHIIa
TpeHusl, AaBieHue (TBEPAOTO Tena, XKUAKOCTH, Ta3a), BHITAIKHUBAIOIIAS CHIIA,
MexaHu4deckass paboTa, MOIIHOCTh, TJIEYO CHJIBI, MOMEHT CHJIBI, KOI(PPUIIUCHT
MOJIE3HOTO JIEWCTBUS MEXAaHM3MOB, KMHETHYECKas W TMOTCHIMAJIbHAs dHEPrus),
IpU OMHCAHWW TPABUIBHO TPAKTOBaTh (UINYECKUN CMBICI HCTOIb3yEeMbIX
BEJIMYMH, WX OOO3HAUCHMS M EAMHMUIBI (PU3NYECKUX BEJIMYUH, HAXOIUThH
(bopMyIbl, CBSI3BIBAIOUINE JAHHYIO (PU3UYECKYIO BEIUYMHY C JPYTHMMHU
BEITUYMHAMH,

CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;

— XapaKTepu30BaTh CBOMCTBA TeJd, (U3UYECKUE SBICHUS M MPOLECCHI,
WCIIOJIB3Ys MpaBuiia CIOXKEHUsI CUIT (BIOJIb OJHOU MPSIMOM),

— 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, NMpaBWIO PAaBHOBECHS
ppiuara  (O;oka),  «30JI0TO€  MPaBUJIO»  MEXaHUKH,  3aKOH  CO-
XpaHEHUsI MEXaHMYeCKOW DHHEepruH; Mpuh OSTOM  JlaBaTb  CIIOBECHYIO
(bOopMyITMPOBKY 3aKOHA U 3aMUCHIBaTh €T0 MATEMAaTUYECKOE BBIPAKEHUE;

— 00bACHATH  (u3MUecKkue  sBIEHHUS, TPOLECCHl W  CBOICTBa  Ted,
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B TOM YHUCJIE U B KOHTEKCTE CUTYyallMil MPAKTHKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISITh  MIPUYMHHO-CIICJICTBEHHBIE CBS3U, CTPOUTH OObsCHeHHe u3 1—2
JIOTUYECKUX IIaroB € OMoOpod Ha 1—2 U3y4YeHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

— pewmarb pacy€THhlE 3amadyd B |—2 JEWCTBUSA, HCHOJIB3YS 3aKOHBI
u  ¢opmynbl, CBA3bIBalOIIME  (U3MUECKHE  BEIUYMHBI: HAa  OCHOBE
aHajgu3a yCIOBMS 3aJayd  3alACBIBATH KPaTKO€ YCIOBHE, TOJACTABIATH
buznueckue BEJIUYHMHBI B (bopmybl U IPOBOJUTH pac-
YE€Thl, HAXOJUTh CIPABOYHBIE JaHHbIE, HEOOXOAMMBIEC I PEIICHHS 3ajaad,
OLICHWBATh PEATHCTUYHOCTh MOITYYCHHON (PU3NUECKON BEIHMUMHBI,

— pacmo3HaBaThb NPOOJIEMbI, KOTOpPbIE MOKHO PEIIUTh TMpPU T[OMOIIU
(¢u3NYeCKUX METOJOB; B OIMCAaHUM HCCIECJOBAHMS BBIIEIATH IPOBEPSEMOE
IpEanoio’)keHne (TUMOoTe3y), pa3nuyaTh W HHTEPIPETUPOBATH IOJIyYEHHBIH
pe3ysbTaT, HaxoAuThb OIIMOKM B XOJI€ ONbITA, JAENaTh BBIBOABI IO €r0
pe3ynbraram;

— MPOBOAMWTH ONBITBI IO HAOMIOACHUIO (PU3MYECKUX SBJICHUU WU
¢u3nueckux  CBOMCTB  Ten:  (OPMYJIMpPOBATH  MPOBEPSAEMBbIE  TpE-
MOJIOKEHUS, cOOMpaTh  YCTAHOBKY U3 MPEMJIOKEHHOTO  00OpYyJOBaHMS,
3aMMCBIBATH X0/ ONBITA U (POPMYJIUPOBATH BBIBOJIBI;

— BBIOJHATH  IPSMBIE  M3MEPEHUs  pPACCTOSHUSA, BPEMEHH,  MacChbl
Tena, 00bEMa, CHJIBl WU TEMIEPATypbl C MHCIOIb30BAHHUEM AHAJOTOBBIX MU
M(POBBIX MPUOOPOB; 3aMKUCHIBATH IMOKAa3aHUS MPUOOPOB C YUETOM 3aJaHHOM
a0COJIOTHOM MOTPEITHOCTH U3MEPEHUI;

— MPOBOAMTH HCCIEAOBAHUE 3aBUCUMOCTH OAHOW (PU3MYECKON BEIMUHMHBI
OT JpPYroll C UCIOJIb30BAaHUEM TMPSMBIX H3MEPEHHH (3aBUCUMOCTH MYTHU
PAaBHOMEPHO [JBHMXKYLIErOCsl Tejda OT BPEMEHU JBHWKECHMS TENa; CUJIbl TPEHUS
CKOJBKEHHSI OT CHJIbI JIaBJICHHs, KayecTBa OOpaOOTKH IOBEPXHOCTEW Tel U
HE3aBUCUMOCTH CHUJIBI
TPEHUs OT IUIOIAAM  CONPHUKOCHOBEHMS  TEl; CWJIBl  YOPYrOCTH  OT
YIJIMHEHHs] TPYKUHBI; BBITAJKUBAIOIIEH CHIIBI OT 00BbEMa MOTPYXKEHHON 4YacTH
Teaa U OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCHUMOCTH OT IJIOTHOCTU Tena, OT
IIyOMHBI, Ha KOTOPYIO IOTPYKEHO TeJl0; YCJIOBHMH IJIaBaHUS Tell, YCIOBH
paBHOBecHsI pblyara u OJIOKOB); y4yacTBOBaTh B IUIAHUPOBAHWU Y4E€OHOTO
UCCJIEI0BAHMS,
coOupaTh YCTAaHOBKY W  BBINOJHATH M3MEPEHMs, CJleAys  MpelJIOKeH-
HOMY IUTaHY, (PUKCHUpOBATh PEe3yibTAaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKHUX
BEJIMYMH B BUJE MNPEIJIOKEHHbIX TaOdMWI U TpaduKOB, IENaThb BBIBOABI IO
pe3yJIbTaTaM UCCIEN0BaHNS;

-~ TPOBOAUTH KOCBEHHbIE H3MEpEHUsA (UBHYECKUX BEIUYUH (TUIOTHOCTh
BEILIECTBA KUIKOCTH W TBEPAOrO TEJa; CUJIa TPEHUS CKOJIbKECHHMS; IaBIICHUE
BO3/lyXa; BBITAIKMBAIOIIAS CUJIa, ACHCTBYIOIIAs HA MOTPYKEHHOE B KHUJKOCTH
TeNO; KOA()(PUIMEHT TMOJNEe3HOrO JEHCTBUS MPOCTHIX MEXAaHU3MOB), CIEIAyA
OPEIJIOKEHHOW  MHCTPYKIMU: TPHU  BBIIOJIHEHWU  U3MEPEHHH  coOupathb
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIUMCISATH 3HAYEHUE UCKOMOM BEIMYHHBI;
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— coOmogaTh  MpaBWiIa  TEXHUKM  0€30MacHOCTH  mpu  pabote ¢
71a60paTOPHBIM 000PYI0BAHUEM;

— YyKa3plBaTh  NPUHIUIBI  JEUCTBUS  OPUOOPOB M TEXHUYECKHUX
YCTPOMCTB: BEChl, TEPMOMETP, JMHAMOMETpP, COOOIIAIOIIUECS CO-
Cylibl, OapOMEeTp, phluar, MOJIBMKHBIM M HEMOJBHKHBIN OJIOK, HAaKJIOHHAS
MJIOCKOCTB;

—  XapaKTepu3oBaTh MPHUHIMIIBI  JEWCTBHS  HM3YyYCHHBIX  MPUOOPOB

U TEXHUYECKUX YCTPOMCTB C ONOpOM Ha UX onucaHuss (B TOM YHCIE:
MOJIIIUITHUKH, YCTPOMCTBO BOJIONIPOBO/IA, TUIPABINYECKUN
pecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), HCHOIb3Ys
3HAHMS O CBOMCTBAX (PU3UUECKUX SIBJICHUIN U HEOOXOIMMbIE (PU3UUECKUE 3aKOHbI
Y 3aKOHOMEPHOCTH;

— NPUBOAWTH TNpuUMepbl [ HaxoAWTh HHGOPMAIMIO O  MpUMepax
MPAKTUYECKOTO HCIOJIb30BaHUsA (DU3NUYECKUX 3HAHUM B MOBCEIHEBHOW >KU3HU
JUIsl obecriedeHns: 0e30MacHOCTH NpH 0OpaIieHuu ¢ TpruOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHHS 3J0POBbsI U COOJIOJCHUS HOPM DKOJOTHYECKOTO
MOBEACHUS B OKPYXAIOLIEH CPEJIE;

— OCYUIECTBJISATH OTOOp WCTOYHUKOB HHpopManuu B cetu HWHTepHeT
B COOTBETCTBUM C  33JaHHBIM  T[OHWCKOBBIM  3allpOCOM, Ha  OCHOBE
MMEIOIIMXCS 3HAHUM M MYyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIICIIATH
uHoOpMaIMIO, KOTOpasi SBISIETCS NPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

— UCIOJb30BaTh MPHU BBINOJIHEHUHU YUYEOHBIX 3aJlaHU HAy4YHO-TOMYJISPHYIO
JuTepaTypy (PU3HUECKOro CoJlepkaHusl, CIPaBOYHbIC MaTepUalIbl, PECYpPChl CETH
WNHutepHer;, BiajeTh NpUEMaMM KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIMK U3 OJHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

— co3/1aBaTh COOCTBEHHBIC KpaTKWE MUCHbMEHHBIE U YCTHBIE COOOIIECHMS Ha
OCHOBE 2—3 HCTOYHHMKOB HWH(MOpMAIUU (HU3UIECKOTO COJIEpKAHUS, B TOM
qucie MyOJIMYHO JeNaTh KpaTKHe COOOIIEHUS O pe3ysbTaTaX MPOEKTOB WM
y4€OHBIX MCCJIEIOBAaHUN; MpPU ITOM TPAMOTHO MCIOIB30BaTh U3YyUCHHBIM
MOHATUMHBIA  ammapaT Kypca  (U3UKH, COMPOBOXKIATh  BBICTYIUJICHUE
MPE3CHTALUEN;

— TpU BBIMOJHEHUH YYEOHBIX IPOCKTOB M MCCICAOBAaHUN paclpenesiarTh
00sI3aHHOCTH B TPYINE B COOTBETCTBHM C IOCTABJICHHBIMH 3aJa4aMU, CJICIUThH
3a BBITIOJIHCHHEM IUIaHa JCHCTBUM, aJICKBAaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ B
JEATEIIbHOCTh TPYIIIbl; BBICTPAMBATh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBHUE,
YUUTHIBASA MHEHUE OKPYKAIOLIUX.

8 kJ1acc
[IpenmeTHsie  pe3ynbTaThl Ha  0a30BOM  ypOBHE  JODKHBI — OTpaXkaTh
c(OpMUPOBAHHOCTH y 00YYAIOIINXCS YMEHU:
— HCIIOJIb30BaTh TMOHSATHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JBIKEHUE
aTOMOB u MOJIEKYL, arperatHble COCTOSTHUS BELIECTBA,
KpUCTAJUIMUECKUEe W amMopdHbIe TeNa, HACBHIUICHHBIH W HEHACHIIIEHHBIH
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nap, BIIAXKHOCTh BO3/1yXa; TEeMIIEepaTypa, BHYTPEHHSIS
DHEpPrus,  TEIUIOBOM  JBHUraTellb;  JAJEMEHTAPHBIA  DJIEKTPUUYECKUI
3apsii, DJEKTPUYECKOE I0JIe, MPOBOJHUKU M JHAJIEKTPUKHA, MOCTOSHHBIN
AIEKTPUYECKHUI TOK, MArHUTHOE TIOJIE;

— pasznuduaTh sBJIEHUA (TEIUIOBOE paclIMpeHue/ckaTue, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAayMBaHHE, KANUJUISIPHBIC SIBJICHUS, UCIApEHUE,
KOHJICHCAIlusl, IUIaBJICHUE, KpUCTauih3anus (OTBEpJEBaHUE), KHUIICHUE,
Temonepeaaya  (TEIIONPOBOAHOCTb, KOHBEKI[USI,  W3JIYUYCHUE);
DJIEKTPU3ALUA Tell, B3aUMOJICHCTBUE 3apsI0B, JEUCTBHS
IIEKTPUYECKOTO  TOKA,  KOPOTKOE  3aMbIKaHUE,  B3aUMOJECHCTBHE
MarHuToOB, [J€UCTBUE MArHUTHOTO TMOJs  Ha MPOBOJAHUK C TOKOM,
AJIEKTPOMArHUTHAsE MHIYKIMS) IO OMUCAHUIO UX XapaKTEPHBIX CBOICTB U
Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBJICHUE;

— pacro3HaBaTh  TPOSIBICHHE  M3YYCHHBIX  (U3UYECKUX  SIBJICHUU
B OKPY’)KalOIIEeM MHUpPE, B TOM uucie ¢GU3HYECKUE SBICHUS B TpHU-
poAe: TOBEPXHOCTHOE HATSHKEHHE M KalWUIApHBIE  SBJICHUS B
OpUpoAe, KpUCTAIBI B mpupoae, wuzmydeHue ConHua, 3aMep3aHue
BOJIOEMOB, MOPCKHE Opu3bI, oOpa3oBaHHE  POCHI, TyMaHa,
WHEsI, CHETa; JJIEKTPUUYECKUE SIBIICHUS B aTMOC(epe, JIEKTPUUECTBO KUBBIX
OpPraHu3MOB; MarHUTHOE roJe 3emuin, npeiid TIOJIFO-
COB, POJIb MAarHUTHOTO MOJIS JUISl )KM3HU Ha 3emiie, MOJISIPHOE CUSTHUE; TIPU
TOM MEPEBOJUTH PAKTHYECKYIO 3ajauy B y4eOHyIo,
BBIICNISITh CYIICCTBEHHBIE CBOWCTBA/TIPU3HAKK (DU3UYECKUX  SIBIICHUN;
ONKCHIBATh M3YUYEHHBIE CBOMCTBA TN U (PU3UYECKUE SBIICHUS, UCTIOIB3YS
busznueckue BEJINYMHBI (Temmeparypa, BHYTPEHHSIS
SHEPrusi, KOJWYECTBO TEIUIOTHI, yJAelbHAasl TEIUIOEMKOCTh BEIECTBA,
yaelbHas TEIUIOTa TIUIABJICHUS, VAENbHAs TeIioTa MapooOpa3oBaHMs,
yaelbHas TEIJIOTa CropaHdus TOIUIMBA, KOY(PQUIMEHT TMOJIE3HOTO
JNEWCTBUSL TEIJIOBOM MAIllMHBI, OTHOCHUTENIbHAsi  BIAXXHOCTh BO3/yXa,
ANEKTPUUECKUI  3apsi], CWiIa TOKa, DJJIEKTPUUYECKOE HaNpsHKEHHE,
CONMPOTHUBJIEHUE TMPOBOJHMKA, YACIbHOE  COIMPOTHUBICHHE BEIIECTBA,
paboTa U MOIIHOCTh JIEKTPUUECKOTO TOKA); MPHU ONHCAHUU MPABUIBHO
TPaKkTOBaTh (PU3NUECKUN CMBICI UCIIOIB3yEeMbIX BEJIMUUH, 0003HAUYCHUS U
CAUHULIBI (PUBMYECKUX BEIMYMH, HAXOAUTh (POPMYJIbl, CBS3bIBAIOIIUE
JaHHYI0 ~ (U3HYECKYI0 BEIWYUHY C JPYTUMHU BEIUYWHAMHU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PM3MUECKUX BEJINYUH;

— XapaKTepu30BaTh CBOWCTBA Tei, (PU3NYECKHUE SBICHUS U IMPOIIECCHI,
UCIIOJb3Ysl OCHOBHBIE TMOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEeopuu
CTPOCHHS BEIIECTBA, MPUHIUIT CYMEPIO3UIMN MoJied (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsaa, 3akoH Owma s ydacTKa IIenH,
3akoH JDxoyns—JleHna, 3aKOH COXpaHEHUs DHEPruU; IPU OTOM JAaBaTh
CJIIOBECHYIO (POPMYJIMPOBKY 3aKOHA W 3alKCHIBATH €r0 MaTEMaTUYECKOe
BBIPAXKEHUE;

— OOBACHATH (U3MUECKHE TMPOIecCChl M CBOWCTBA TeJl, B TOM YHCIE
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U B KOHTEKCTE CHUTyallud MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISBJISITh TIPUYMHHO-CJICJACTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2
JIOTUYECKHUX IIaroB ¢ onmopod Ha 1—2 M3yYEHHBIX CBOMCTBA (PHU3UYCCKUX
SBJICHUH, (U3UIECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

peuath pacu€THhle 3aJauyd B 2—3 JCWUCTBUS, HCHOJB3YSd 3aKOHBI
u  (Qopmynbl, CBA3bIBaOmMe (PU3WYECKHE BEIUYMHBI: HA OCHOBE
aHalln3a YCJIOBHS 3aJayd 3alliChIBATh KPATKOE YCJIOBHUE, BBIABIATH
HEJI0OCTATOK JAHHBIX JIJIS PEIICHUS 3a7a4u, BEIOMPATHh 3aKOHBI B (DOPMYJIBI,
HEOOXOJUMbIE [Isi €€ pelIeHUs, NPOBOAMTH pacyéThl W CpPaBHUBATH
MOJIYYCHHOE 3HAUYCHHUE (PU3NIECKON BETUYMHBI C U3BECTHBIMH JTAHHBIMHU;
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pEIIUTh TPHU ITOMOIIU
bu3MYEeCKUX METO/IOB; HCIIONIb3Yysl ONMUCAHWE WCCIEIOBAaHUSA, BBIIEISATDH
IPOBEPSIEMOE  MPEANOJIIOKEHUE, OLECHUBATh IIPABUIBHOCTH IOPSAKA
IIPOBEJICHUS UCCIEA0BAHUS, I€JIaTh BBIBOJIBL;

MPOBOJUTH OMNBITHI MO HAOMIONECHUIO (DUBUYECKUX  SIBICHUM WM
dbu3nyecknux CBOMCTB Tel (KamWUISIpHbIC SIBJICHUS, 3aBUCHUMOCTD
JaBJICHUST BO3JlyXa OT €ro 00bEMa, TeMIlepaTyphl; CKOPOCTH IMpolecca
OCTBIBaHUS/HArPEBaHUS npu W3JIy4YCHUU oT 1BETA
M3JTy4arolle/moromaroneid MoBEpXHOCTH; CKOPOCTh UCTIapEHUsT BOABI OT
TEMIIEPATYpPbl KUAKOCTH M IUIOWIAAU €€ MOBEPXHOCTH; JJICKTPU3ALUS
T€JI YW B3aUMOJIECHUCTBUE DJJIEKTPUUYECKUX 3apsg0B;  B3aUMOJCHCTBHUE
MOCTOSIHHBIX MAarHUTOB, BHU3yaJIM3allisl MAarHUTHBIX IOJEH MOCTOSHHBIX
MarHuTOB; JEWCTBHUSI MArHUTHOIO  MOJISI Ha TMPOBOJHUK C TOKOM,
CBOMCTBA JJICKTPOMAarHuTa, CBOMCTBA DSJICKTPOABUIATENS IIOCTOSIHHOIO
TOKa):  (HOPMYyJIUPOBATH MpoBEpsieMbIC  TIPEATIONIOKEHHS, COOUpaTh
YCTAHOBKY M3 MPEIJIOKEHHOTO 00O0pYJAOBaHUS;, OIMUCHIBATh XOJ OMbITA U
bopMyIUpOBaThH BHIBOJIHI;

BBIMOJIHATE ~ NPSIMBIE  WM3MEPEHUSI  TEMIEPATypbl,  OTHOCUTEIIBHOMN
BJIAKHOCTM BO3AYyXa, CHIBI TOKAa, HANPSOKEHUS C UCIOJIb30BAHUEM
aHAJIOTOBBIX TPUOOPOB U JATYUKOB (DU3UUYECKUX BEIMYHMH; CPABHUBATh
pe3yJbTaThl U3MEPEHUN ¢ YIETOM 3aJaHHOM aOCOJFOTHOM MOTPENTHOCTH;
MPOBOJUTH HCCJICIOBAHUE 3aBUCHMOCTH OJHON (DM3MYECKOW BEIMYMHBI
OT JApPYroll C UCHOJb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTh
COIIPOTUBIICHUSI TPOBOJHHUKA OT €ro JUIMHBI, IUIOWAAA  MOMNEPEYHOTO
CEUCHHMS W YAEIBbHOTO COMPOTHUBJICHHUS BELIECTBA IPOBOJHUKA; CHUJIBI
TOKa, WAYIIETO 4Yepe3 IMPOBOJHUK, OT HANPSKEHUS HA MPOBOJIHUKE;
WCCIICIOBAHUE  TOCJIECAOBATEIBHOTO MW MapauleIbHOTO  COCIMHEHUM
MPOBOJHUKOB): TIJIAHUPOBATh HCCIEIOBAaHUE, COOMpPATh YCTAHOBKY U
BBITIOJTHATh M3MEPEHUs, CIeAys MpeIoKeHHOMY IUIaHy, (pUKCHpoBaTh
pe3yJbTaThl TOJYYEHHOW 3aBUCUMOCTH B BHUJIe TaOIuIll U TpaduKoOB,
JIeJIaTh BBIBOJIBI IO PE3YJIBTATAM UCCIIENOBAHUS;

MPOBOJUTh KOCBEHHBIE W3MEPEHUS (PU3NYECKNX BeaUUnH (yaeabHas
TEIJIOEMKOCTh  BEIIECTBAa, COMPOTUBICHUE TMPOBOJHHMKA, padoTa W
MOIIIHOCTh DJIEKTPUYECKOTO TOKA): IJIAHUPOBATh HM3MEPEHUs, COOMpPATH
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IKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys NMPEAJIOKEHHOW HHCTPYKIUHU, U
BBIUHCIIATh 3HAUYEHHE BEJIIMYMHBI, COONIOAATh MpaBUjiia  TEXHUKH
0e30MacHOCTH MpU paboTe ¢ Ja00paTOPHBIM 000PYI0BAHUEM;
XapaKTepu30BaTh  MPUHLMUIBI  JIEWCTBHS ~ H3YYEHHBIX  IPUOOPOB
U TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX oOmnucaHus (B TOM YHCIE:
CHUCTeMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOWMHA, aMIEpMETp,
BOJIETMETpP, CUETYMUK JIIEKTPUUYECKOW DSHEPTUHU, 3JIEKTPOOCBETUTEIHHBIC
npuOOpHkI, HArpeBaTeNbHbIE ANEKTPONPUOOPHI (IIPUMEPHI), IIEKTPUUECKUE
NPEIOXPAHUTENN; JJIEKTPOMArHuT,  OSJCKTPOABHUTATENb IMOCTOSHHOTO
TOKa), HCIONb3ysd 3HAHUSA O  CBOMCTBaX (DU3MYECKUX SABICHUH U
HEOOXOouMbIe (PU3MUYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaThb IPOCTbIE TEXHUYECKHE YCTPOWCTBA M HU3MEPHUTEIbHBIC
npuOOpbl 10 CXeMaM UM CXEMaTU4YHbBIM  pUCYHKaM  (5KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, IMCUXPOMETP, TMTPOMETp, JBHUraTellb BHYTPEHHETO
CrOpaHusi, 3JEKTPOCKOI, PEOCTaT); COCTABIATh CXEMBbl DSJIEKTPUUECKUX
Ieneil ¢ MOCIeNoBaTeNbHBIM U TMapaJljIeIbHBIM COSMHEHUEM 3JIEMEHTOB,
paznuyas yCJIOBHBIE 0003HAUEHUS JIIEMEHTOB JICKTPHUECKUX IIETICH;
IPUBOJUTH MPUMEPHI/HAXOIUTh HH(POPMAIIHIO O TPUMEpPaX MPAKTHUECKOTO
UCTIONB30BaHUSl (PU3MYECKNX 3HAHWM B TOBCEAHEBHOW JKHU3HU IS
oOecrieueHusi 0€30MaCHOCTM TMpU  OOpalieHuu C HOpudbopamu U
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAaHEHHUS 3J0pPOBbS U COONIOCHUSA
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKpY KaloLEeH Cpeie;

OCYHIECTBJISATh  MOUCK  uHPoOpManuu  (U3MUECKOTO  COACpIKaAHUSA
B ceTn lIHTepHET, Ha OCHOBE HWMEIOIIMXCA 3HAaHUW M MYTEM CpaB-
HEHUS  JIOTIOJHUTENBHBIX  HCTOYHHKOB  BBIACHATH  WHGOPMAIIHUIO,
KOTOpas SBISETCS MPOTUBOPEYHBON WM MOKET OBITH HEAOCTOBEPHOIA;
UCTIONB30BaTh TPU BBITIONHEHUH YYEOHBIX 3a/laHuil HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (pU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTEpUaIbl,
pecypcel cetu HMHTepHer; BnaaeTb NpuéMamMu KOHCIEKTHPOBAHHUSA
TeKcTa, npeoOpa3oBaHMsl HWH(OpPMALMKU U3 OJHON 3HAKOBOM CHCTEMBI B
APYTyIo,

CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M KpaTKHUE YCTHbIE COOOIIEHMUS,
o0o6mass uHGOPMAIUI0 U3 HECKOJIBKMX HCTOYHMKOB (DU3UYECKOTO
COACp)KaHUs, B TOM UHWCJIE€ NYyOIMYHO TPEICTaBIATh PE3yIbTAThI
MPOEKTHON WM HCCIEA0BATEIBCKON JEATEIBHOCTH;, MPH STOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TMOHATUWHBIA ammapaT Kypca  (Qusukw,
COIPOBOX/IATh BBICTYIIJICHHE TPE3CHTAIIUCH;

IpU BBHITIOJTHEHUH Y4YEOHBIX MPOCKTOB M HCCIENOBAaHUN (PU3UUECKX
IPOLIECCOB PACHpPENeNiaTh OO0S3aHHOCTH B TPYyNIEe B COOTBETCTBUU C
NOCTaBJICHHBIMU 3aJ]ayaMi, CJICIUTH 3a BBIMIOJHEHUEM IJIaHA JEHCTBUI U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHUBAaThb COOCTBEHHBIM BKJIal B
JeSITEIbHOCTD TPYIIIbI; BEICTPAaUBAaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE,
MPOSIBIISIL TOTOBHOCTh pa3peraTh KOHMIUKTHI.
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9 kJjacc

[IpenmeTHble  pe3yapTaTbl Ha  0Aa30BOM  ypOBHE  JIOJDKHBI  OTPa)KaThb
c(OPMUPOBAHHOCTD y O0YJAIOIINXCS YMEHUM:

— HCHOJb30BAThH MMOHATHUSA: CUCTEMA OTCUETA, MaTepUaIbHAs TOUYKA,
TpaeKkTopusl, OTHOCUTEIBHOCTD MEXaHUYECKOTO JIBUYKEHUS, ne-
dbopmanus  (ympyras, — IUlacTMYecKas), TpEHHE,  IEHTPOCTPEMHUTEIbHOE
YCKOpEHHE, HEBECOMOCTh U TEPErpy3KU; LEHTP TAKECTH; abCONIOTHO TBEPIOE
TEJO0, LEHTP THKECTU TBEPAOrO Tela, PABHOBECHE; MEXaHUYECKHE KOieOaHUs
Y BOJIHBI, 3BYK, MH(PA3BYK U YJIbTPa3BYK; JJICKTPOMATrHUTHBIC BOJHBI, IIIKajia
AJIEKTPO- MArHUTHBIX BOJH, CBET, OJM30PYKOCTb U JAIbHO30PKOCTH, CIIEKTPHI
UCITyCKaHUA W TOMIOIICHHs; anb(a-, Oera- W ramMma-u3ayyeHus, H30TOIbI,
AJIepHasi JHEPreTUKA;

— pas3nuyaTh SBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABM)KEHHE, CBOOOIHOE IaJeHUE
T€J, PABHOMEPHOE [IBI)KEHUE 110 OKPYXHOCTH, B3aUMOJECHCTBUE  TeT,
peakTHUBHOE  JIBH)KCHHE,  KosieOaTenbHOe  JBWIKEHHE  (3aTyxarolue |
BBIHYKJICHHBIE KOJeOaHMs), PE30HAHC, BOJHOBOE JBM)XCHHE, OTPAKCHHUE 3BYKA,
NPSIMOJINHEWMHOE PacHpOCTPaHEHUE, OTPAXKEHUE U IPEJIOMIICHUE CBETA, MOJHOE
BHYTPEHHEE OTpPaXCHUE CBETa, pasjiokeHue OelIoro cBeTa B CHEKTP H
CIIOKEHUE  CHEKTPalbHBIX I1BETOB, JUCIEPCHS  CBETa, €CTECTBEHHAas
PaAMOAaKTUBHOCTh, BO3HMKHOBEHHME JIMHEMYAaTOTO  CIEKTpa W3IY4YEHUs) IO
ONMHMCAHUIO UX XaPAKTEPHBIX CBOMCTB M HA OCHOBE OMNBITOB, JEMOHCTPUPYIOIIUX
JaHHOE (PU3UYECKOE SIBJICHUE;

— pacrno3HaBaTh  MPOSBJICHUE  M3YYEHHBIX  (U3WYECKUX  SBJICHUUN
B OKpYy’)KaromeM Mupe (B TOM uuciae (Qu3nyeckue SBICHUS B TIpH-
pojie: MPUIIMBBI U OTJIUBBI, ABUXKEHUE TIaHeT COTHEYHON CUCTEMBI, PEAKTHBHOE
JIBW)KCHUE  JKHUBBIX  OPraHU3MOB,  BOCIPUSITHE 3ByKOB  KHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMHYECKUE BOJHBI, IIyHAMH, 3XO0, LIBETa TEJl, ONTHYECKHE
SABJICHUS B pupoJe, Ounosorudyeckoe JIENCTBHE BUJUMOTO,
yIBTPAPUOIIETOBOTO 51 PEHTTE€HOBCKOTO  H3JIyYCHUM; €CTECTBEHHBIN
paauoaKTUBHBIN  (OH, KOCMUYECKHE JIyYd, pPaJUOAKTUBHOE H3IIyYCHHE
MIPUPOJIHBIX MHUHEPAJIOB; JCHCTBUE PAJUOAKTUBHBIX H3JYyYCHUNW HA OpPraHu3M
4yelioBeKa), MpU OBTOM IMEPEBOAUTHh MPAKTUYECKYIO 3ajadyy B y4eOHyIo,
BBIJICTISITh CYIIECTBEHHBIC CBOMCTBA/TIPU3HAKU (PU3UYECKUX SBJICHUM;

— OIKCHIBAaTh M3YYECHHbIE CBOMCTBA Tell M (DU3MYECKUE SIBJICHUS, UCIOJIb3YS
dbu3ndeckue BeNMYMHBI (CpeaHSE W MTHOBEHHAash CKOPOCTh Tella TMpu
HEPAaBHOMEPHOM JIBUKEHUU, YCKOPEHUE, TIEPEMEIIICHUE, TYTh, YIJIOBAsl CKOPOCTb,
CWJIa TPEHUs, CUJla YMOPYyroCTH, CHUJIA TSIKECTH, YCKOpEHHWE CBOOOIHOTO
najicHusl, BEC TeJia, MM- MYJIbC Teja, UMITYJIbC CHJIbI, MEXaHW4ecKas pabora u
MOIIHOCTb,

NOTEHIMAIbHASL SHEPTUsl Teja, MOJHATOrO0 HaJ IOBEPXHOCTHIO  3EMIIH,
NOTEHIMAIbHASL DHEPrUsl CHKATOW NPYKUHBI, KUHETHYECKash HHEPrus, IMOJIHAS
MEeXaHU4eCcKasl SHEPTUs, ePUOo/l U YacToTa KojaeOaHUi, JUTMHA BOJIHBI, TPOMKOCTb
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3ByKa M BbICOTA TOHA, CKOPOCTh CBETa, NOKA3aTeNlb IMPEJIOMJIEHUS CPEAbl); MPU
ONHMCAHUH

NpaBUJIBHO  TPAaKTOBAaTh  (U3MYECKUH  CMBICH  HUCIHOJIb3YEMBIX  BEJIHYMH,
00O3HaueHUsT W EAUHMIBI (U3UYECKUX BEJIMYMH, HAXOAUTh  (HOPMYJIBI,
CBSI3BIBAIOLIUE JAHHYIO (M3UYECKYIO BEJIMUYHUHY C JPYTUMU BEIMYUHAMU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEJIUYMH;

— XapakTepu30BaTh CBOWCTBA Tes, (PU3MYECKUE SBJICHHUS UM TIPOLECCHI,
UCIIOJIb3Ys 3aKOH COXPAHEHHMSI YHEPTUH, 3aKOH BCEMUPHOrO TATOTEHUS, IPUHIIMII
CYNEpIIO3ULIMA CHJI, TPUHIMUI OTHOCHUTENbHOCTH ['amunes, 3akoHbl HproTOHa,
3aKOH COXPAHEHMsI UMIYJIbCa, 3aKOHBI OTPAKEHUS U MPEJIOMIICHUS CBETA, 3aKOHBI
COXpaHEHHUsl 3apsAJ0BOTO M MAaCCOBOTO YHCEN MPHU SAEPHBIX PEAKUUAX; MpHU
3TOM JaBaTh CJOBECHYIO (OpPMYJIUPOBKY 3aKOHAa M 3alMChIBaTh €ro
MaTE€MaTU4YECKOE BbIPAKECHHUE;

— OOBACHATHh (PU3NYECKHE MPOLECChl M CBOMCTBA TeJl, B TOM YHUCIE
U B KOHTEKCTE CHUTyallMil MpPaKTUKO-OPHUEHTUPOBAHHOI'O XapakTepa: BbIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHUE U3 2—3 JIOTMYECKHUX
IaroB C OINOPOM Ha 2—3 H3YyYEHHBIX CBOWCTBA (DUIUUECKUX SIBICHHIA,
(U3HYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTE;

— pemarb pacuy€THble 3a7add  (OMHUpAIOIIMEecs Ha CUCTeMy H3 2-
3 ypaBHEHUI), HCIONB3Yysl 3aKOHBI U (OPMYJIbI, CBS3bIBAIOIIME (PU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHAJM3a YCJOBMS 3a/1ayd 3alMCbIBATh KPaTKOE YCIIOBHE,
BBISIBJISITH HEJOCTAIOIIME WM M30BITOYHBIE JaHHbIE, BBIOMPATh 3aKOHBI U
bopMyJibl, HEOOXOIUMBIE Ui pELIEHUs, MPOBOAMTH PACYETHI M OLICHUBATH
PEATMCTUYHOCTD MOTYYEHHOTO 3HaYeHUs PU3NUECKON BETUUHHBI;

— pacrno3HaBaTb MpPOOJIEMbI, KOTOpPbIE MOKHO PELIUTh MpPU T[OMOIIU
(u3MUECKMX  METOJOB; UCIOJIb3ysd OINHCAaHUE HCCIEAOBAHUS, BBIJIEIATH
MIPOBEPSIEMOE TMPEATNON0KEHHE, OLUEHUBATH MPABUIBHOCTh MOPSJKA MPOBEICHUS
MCCJIEIOBAHMS, AENIaTh BBIBOJIbI, MHTEPIPETUPOBATh PE3YNbTAThl HAOMIOACHUN U
OTIBITOB;

— MPOBOAMTH ONBITHI 1O HAOMIOACHUIO (PU3MYECKUX SBJICHUU WIU
¢uznyeckux CBOMCTB Tenl (M3ydeHHEe BTOporo 3akoHa HpioToHa, 3akoHa
COXPaHEHUs YHEPTHH; 3aBUCUMOCTh Meprojia KoueOaHuil MPYy>KUHHOTO MasTHUKA
OT MacChl Ipy3a M >KECTKOCTH MPYKUHbI M HE3aBUCUMOCTb OT aMILTUTYbI
MaJbIX KOJICOaHW; NPSIMOJMHEHHOE pPACIPOCTPAaHEHHE CBETa, pPa3JIokKEeHHE
0eyloro cBeTa B CIEKTP; U3YYEHHE CBOMCTB M300pa)K€HUs B IJIOCKOM 3epKalie
U CBOMCTB M300paXeHHUS TMpeaMeTa B coOuWparouied JIMH3e, HaOI0IeHNUE
CIUIOUIHBIX M JIMHEHYATBIX CIEKTPOB H3IIYUYECHHS): CAMOCTOSITENIBHO COOMpaTh
YCTaHOBKY M3 M30BITOYHOTO Habopa 000pyA0BaHUS; ONMCHIBATh X0/ OMbITA U €T0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI,

— TMpPOBOAWTH TNPHU  HEOOXOAUMOCTH  CEpUI0  MPSIMBIX  H3MEPEHHUI,
OTpeneNsisi Cpe/lHee 3HAUCHHE H3MepseMOoil BelWYMHBI ((POKYCHOE pacCTOSHUE
coOuparoein JIMH3bI); 000CHOBBIBATh BBIOOp criocoda
U3MEPEHUS/U3MEPUTEIHLHOTO IPUOOPA;

— TMPOBOAUTH  MCCIEAOBAHHME  3aBUCUMOCTEH  (pU3MUECKMX  BEITUYHMH
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C WCIOJIb30BaHMEM TMPAMBIX HM3MEpPEHUIl (3aBUCHMOCTh IMYTH OT BpPEMEHU IpHU
PaBHOYCKOPEHHOM JBI)KEHHUH 0€3 HauyalbHOM CKOPOCTH; Iepuoja KosjeOaHui
MaTEMaTUYECKOr0 MasTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH yIJIa OTPAXECHUs
CBETa OT yIVla MaJIeHUs W yIila MpeJIOMJICHUsl OT yIvla MaJieHus1): IUIaHUPOBATH
UCCIIEJOBAaHUE,  CAMOCTOSITEIBHO  COOMpaTh  yCTAHOBKY,  (DUKCHpPOBATh
pe3ysbTaThl IOJYYEHHOHM 3aBHUCHUMOCTH (U3WYECKUX BEJIWYMH C  Y4ETOM
3aJJaHHOW MOTIPEUIHOCTU U3MEPEHUN B BUAE TaOIuIl U IrpaUKOB, 1€JaTh BHIBOJIBI
10 pe3yJibTaTaM HCCIeA0BaAHNUS;

— IPOBOJUTH KOCBEHHBIE M3MEPEHUS (U3MUECKUX BEIUYHH (CpemHsis
CKOpOCTb W YCKOpEHHE Tella MpPU PaBHOYCKOPEHHOM JIBIXKEHUH, YCKOPEHHE
CBOOOIHOTO  TajAeHUsA, KECTKOCTb TMPYXKUHBL, KOIP(PUIMEHT  TPEHHUA
CKOJIbKEHUS, MeXaHudeckass padoTa U MOIIHOCTb, YaCTOTa U INEPUOJ

— Koje0aHUN MaTeMaTHYeCKOro U INPY>KMHHOTO MAasiTHUKOB, OITHYECKas
cuiia coOuparoule JMH3bI, PaJIUOAKTUBHBIA (OH): IJIAHUPOBATH H3MEPEHUS;
cOOMpAaTh SKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBINOJHATH W3MEPEHUs, CleAys
PEJIOKEHHON WHCTPYKIMHU; BBIYUCIATh 3HAUYCHUE BEIMUYMHBI U aHATU3UPOBATH
MOJTyYeHHBIC PE3YIbTATHI;

— coOmogaTh  MOpaBWiIa  TEXHUKH  0O€30macHOCTH mpu  pabore ¢

71a00paTOPHBIM 000PYAOBAHUEM;

— pa3iauyuaTh OCHOBHbIE TPU3HAKM HM3YYEHHBIX (PU3NYECKUX MOJEINEH:
MaTepuaibHasi TOUKa, aOCOJIIOTHO TBEPAOE TEJIO, TOUCUHBIN UCTOUYHUK CBETA, JIyd,
TOHKas JINH3a, IUIaHEeTapHasi MOZEJIb aTOMa, HYKJIOHHAsI MOZIeJIb aTOMHOTO S1/1pa;

— XapaKTepu30oBaTh  NPUHLMIBI  JCMCTBHS ~ M3YYEHHBIX  NPUOOPOB
¥ TEXHUYECKUX YCTPOUCTB C OMOPON Ha WX OMHCAHMS (B TOM UHUCIE: CIUAOMETD,
JATYNKHA TIOJIOKECHHsSI, PACCTOSHUS W YCKOPEHHWS, pakeTa, OJXOJOT, OYKH,
nepuckorn, ¢oToanmnapar, ONTUYECKHUE CBETOBOJBI, CHEKTPOCKOIM, JAO3MMETD,
Kamepa BunbcoHa), UCHONB3ysl 3HAHUS O CBOWMCTBaX (PU3MYECKHUX SIBJICHUN U
HeoOXxonuMbIe (PU3MIECKUE 3aKOHOMEPHOCTH;

— HCIIOJIb30BaTh CXEMbl U CXEMAaTHUHbIE PUCYHKU H3YyYEHHBIX TEXHHUUECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MNPUOOPOB U TEXHOJOTUYECKUX MPOLECCOB MpH
pelieHny y4eOHO-TIPaKTUYECKUX 3a]ad; ONTHYECKHE CXEMbl JJIsi MOCTPOCHHMS
M300paXeHU B MJIOCKOM 3€pKajie U COOMpAroIeH JINH3E;

— TPHUBOIUTH MPUMEPHI/HAXOAUTh HHPOPMAIUIO O IPUMEPAX MPAKTUIECKOTO
UCTIONB30BaHUsT (PU3UYECKUX 3HAHUI B TIOBCETHEBHOM KHU3HU IJISI 00ECTICUCHHMSI
0e30MacHOCTH MpU OOpalIeHUH ¢ MPUOOpaMU U TEXHUYECKUMH YCTPOMCTBAMH,
COXPaHEHHUSI 3JIOPOBbS U COOJIOACHHUSI HOPM HKOJIOTUYECKOTO TIOBEICHHUS B
OKPYXKarUIEH Cpee;

— OCYHIIECTBJIATh  TMOUCK  WHMOpMaIMu  (PU3NYECKOTO  COJEpKaHUS
B ceTl MHTepHET, caMOCTOATEIbHO (GOPMYNIHPYsl MOMCKOBBIN 3alpoC, HAXOIUTh
MyTA OMNpEAeNieHUs] TOCTOBEPHOCTH TMOJYYCHHONH WHQPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUW U JTOTIOJHUTEIbHBIX UCTOYHUKOB;

— HCIIOJIb30BaTh IIPU BBIIIOJHEHUU YYEOHBIX 3aJaHUi HAyYHO-NOMYJISIPHYIO
JUTEpaTypy (PU3NYECKOTO COJEP)KaHUs, CIpPaBOYHBbIE MaTEpUalbl, PECYpPCHI
CeTH WuTepHer; BJIAJIETh npuéMaMd  KOHCIIEKTUPOBAHHUS  TEKCTa,
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npeobpazoBaHusi UHPOPMAIMK U3 OJHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

— co3laBaTh COOCTBCHHBIC THCHMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBe WH(OpMAIMM W3 HECKOJBKAX HCTOYHUKOB (H3MYECKOTO CONEpKAHUS,
MyONMYHO TPECTABIATh PE3YJIbTaThl TPOCKTHOW WM HCCIEA0BATEIbCKOM
AEATENIFHOCTH;, TPU STOM TI'PAMOTHO WCIIONB30BaTh HM3YYCHHBIH TMOHSATHHHBINA
ammapar UW3y4aeMmoro pasiena (U3MKH W CONPOBOXAATh  BBICTYIUICHHUE
MpEe3eHTalNEeN ¢ yY4ETOM OCOOEHHOCTEN ayJMTOPUH CBEPCTHUKOB.

30



TEMATHUYECKOE IINTAHUPOBAHUE KYPCA ®OU3UKA

7 kaacc

2 Jaca B HejIeno, Bcero — 68 yacoB, 3 yaca — pe3epBHOE BpEMsI.

TemaTHuecKHii 0JI0K, TeMa

OcHoBHOe coepkaHue

OcHOBHbIE BH/IbI IeSITEILHOCTH YUALIUXCS IPH H3YYeHUH
TeMBbI 3 3
(Ha ypoeHe yueOHbIx Oelicmeuil)

Pa3nes 1. ®usuka u eé posib B NIO3HAHUHN

OKpYyxkamuero mupa (6 4)

Tema 1.
®dusuka - HayKa 0 IPUPOJIE
(2 w)

®du3uka - HayKa o npupojie. SABiaeHus
npupoibl. usnyeckue sBICHUS:
MEXaHHYeCKUe, TETIOBBIC, JIEKTPUUECKHE,
MarHuTHBIE, CBETOBBIC, 3ByKOBBIC

BrisiBienue paznnuuii Mexay GU3NYecKUMU U XUMHUYECKUMHU
npespaiienusimu (MC — xumus). PacrioznaBanue u
Kiaccuukanus GU3NIECKUX SIBICHUN: MEXaHUYECKUX,
TEIJIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
Habmoienue u onucanne GU3NYECKUX SBJICHHUM.

Tema 2.
Dusnueckue BEJINYNHBI
(29)

dusnyeckue BeanunHbl. M3mepenue

[lorpemHocTh M3MepeHuii. MexnyHapoHas
CUCTEMA €IUHUIL]

buznueckux BenuyuH. GU3ndyecKkue npudophI.

OmnpeneneHue HeHbl JeJIeHNs NIKaIbl U3MEPUTEIBHOTO
npubopa. V3mepeHue TMHEHHBIX pa3MEpPOB TN U IPOMEKYTKOB
BPEMEHHU € Y4ETOM IOTPEUIHOCTEH.

N3mepenne o0bEMa KUIKOCTH B TBEPIOTO Tea.

W3mepeHnue TeMiiepatypsl Ipy MMOMOLIH KUIKOCTHOTO
TEPMOMETpA U JIaTYUKA TEMIIepPaTyphl.

BrinonHeHne TBOpUECKUX 3aJjaHUi 110 MOUCKY cI1oco00B
U3MEPEHUs] HEKOTOPBIX (PU3NYECKUX XapaKTEPUCTUK, HATPUMED
pa3MepoB MajbIX 00BEKTOB (BOJIOC, TPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIIMX PACCTOSIHUNA, MAJIBIX TPOMEXYTKOB
BpeMeHH. OOCyXAeHHEe peiIaraéMbIX ClIocO00B.

Tema 3.
EcTecTBEHHO- HAy4YHBII METOJ
no3HaHus (2 1)

Kak ¢usuka u apyrue ecTeCTBeHHbIE HAYKU
H3y4aroT npupoay. EcTecTBeHHO-HayYHBII
METOJ ITO3HAHM: HAOII0IeHNEe, IOCTAHOBKA
HaquOFO BOHpOC&, BBIABHUKCHHEC T'UIIOTE3,
SKCIEPUMEHT I10 TPOBEPKE TUIIOTE3,
00BsACHEHHE HAOJIFOJaEMOTO SIBJICHUS.
Onucanne GpU3NIECKUX SBICHHI C
IOMOIIBIO MOJIEIIEN.

BriaBmkeHne runores3, 00bSICHSIIONINX IPOCTHIE SBJICHMUS,
HaIlpuMep: NO4YeMY OCTAHABIMBAETCS ABUKYILEECS 110
TOPU30HTAIILHON TOBEPXHOCTH TEJIO; TOYEMY B KAPKYIO TOTOLY
B CBETJION OZEXK/I€ TPOXJIAAHEHN, UeM B TEMHOM.

[Ipennoxxenue cnocoOOB MPOBEPKU TUIIOTES.

[IpoBeneHue uccinenoBaHus MO MPOBEPKE KAKOW-TNO0
TUIIOTE3bI, HAPUMEP: JAIBHOCTD MOJETA MAPUKA, MYIIEHHOTO
TOPU30HTANILHO, TeM O0JIbIlIe, YeM OO0JIbIlIe BHICOTA ITYCKa.
[Toctpoenue mpocTelmumx Mojenen (GU3nIecKux sIBICHUN
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(B BUIe PUCYHKOB WJIM CXEM), HAIIpUMEp MaJIeHue MPeIMETa;
MPSIMOJIMHENHOE PACIIPOCTPAaHEHHE CBETA.

Paszgea 2. [lepBoHayaibHbIE CBEIEHUS O

CTpoeHuM BemecTBa (5 4)

Tema 1.
Crpoenue Beriectsa (1 4)

ATOMBI M MOJIEKYJIBL, UX pa3Mepbl. ONbITHI,
JI0Ka3bIBAIOIINE AUCKPETHOE CTPOCHUE
BELIECTBA.

Habroienne u nHTEepIpeTaIus OmnbITOB, CBUICTEIHCTBYIOIINX
00 aTOMHO-MOJICKYJIIPHOM CTPOCHHMH BEIECTBA: OIBITHI C pac-
TBOPEHUEM PA3JIMYHBIX BEIIECTB B Boje. OreHKa pa3MepoB
aTOMOB M MOJICKYJI C MCIOJIb30BaHuEeM (GoTorpaduid,
MOJIY4YEHHBIX Ha aTOMHOM CHJIOBOM MUKpockorne (ACM).
OmnpejienieHre pa3MepoOB MaJIbIX TEJl.

Tema 2.
JIBM>KEHHE M B3aUMOJCHCTBHUE
Y4acTHIl BelecTna (2 4)

JIBr>keHue yacTtull Bemectsa. CBs3b
CKOPOCTH JIBUKEHUS YaCTHUI[ C TEMIIEPaTypoH.
bpoyHoBckoe nBmwxkenue. Hduddysus.
BzauMoieiicTBIE YaCTHIL BEIECTBA:
MPUTSHKEHUE U OTTAJIKUBAHUE.

Hab6monenue n 00bsacHeHHEe OPOYHOBCKOTO IBMDKCHHS U
sBrieHust U dy3un. [IpoBeneHre u 0ObICHEHHE OIBITOB 110
HAOJTIO/ICHUIO TETUIOBOTO PACIIUPEHHUS Ta30B.

[IpoBenenue u 00BSICHEHUE OMBITOB IO OOHAPYKEHUIO CHIT
MOJICKYJIIPHOTO MPUTSHKCHUS U OTTATKUBAHUS

Tema 3.
ArperaTtHble COCTOSTHHS
BemecTa (2 4)

IArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHUE
razoB, )KUJIKOCTEH U TBEPIBIX
(kpucTaInyecKux ) Tesl. B3aumMocss3s MexIy
CBOMCTBAMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJICKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIx
COCTOSTHUM BOJIBI.

Onucanue (¢ UCIOIb30BAaHUEM NPOCTHIX MOJIEJIEI) OCHOBHBIX
pa3IMUUil B CTPOCHHUU Ta30B, )KUAKOCTEH U TBEP/BIX TEL.
OObscHEHNE MAJION C)KUMAEeMOCTH KUAKOCTEN U TBEP/BIX Tell,
00JIbILION CKUMAeMOCTH ra3oB. OOBsCHEHHE COXpaHEHUs
(hopMBI TBEPABIX TEJ U TEKYUECTH KUIAKOCTH.

[IpoBeneHne ONBITOB, JOKA3BIBAIOLINX, YTO B TBEPIOM
COCTOSIHUH BOJIbl YAaCTHIIBI HAXOASTCS B CPETHEM JANbIIE IPYT
OT Apyra (IJIOTHOCTb MEHBIIIE), YEM B )KUJKOM. YCTaHOBIIEHHUE
B3aMMOCBSI3U MEX/Ty OCOOCHHOCTSIMHU arperaTHbIX COCTOSTHUH
BO/JIbI U CYIIIECTBOBAHNEM BOJHBIX oprannzmMoB (MC —
Ouosorusi, reorpadus).

Pa3nen 3. /IBu:keHue U B3auMoje

icrBue e (21 v)

Tema 1.
Mexanundeckoe aBumxenue (3 1)

Mexanuyeckoe IBH>KeHHuEe. PaBHOMEpHOE U
HepaBHOMEpHOE ABMKeHne. CKOpOCTb.
CpenHsist CKOpoCTb ITPU HEPABHOMEPHOM
JIBWKEHUU. Pacyér myTtu v BpeMeHHu
JIBUYKEHHS.

HccnenoBanue paBHOMEPHOIO IBUKEHHUSI U OIIPENIEIICHUE €r0
npu3HakoB. HaOmroneHre HepaBHOMEPHOTO ABMKEHUS U
ONPEAEIICHUE €r0 OTINYUN OT PABHOMEPHOTO JIBUKEHUS.
Pemenue 3agau Ha onpeneneHue NyTi, CKOPOCTH U BPEMEHU
PaBHOMEPHOTO JBHKCHUS.

AHanu3 rpaduKOB 3aBUCUMOCTH ITYTH U CKOPOCTH OT BPEMEHH.
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Tema 2.
Nuepuus, macca, INIOTHOCTD
(44)

SIBrnenne nHepuun. 3aKOH UHEPIUH.
B3anmopeicTere Ten Kak puynuHa
W3MEHEHHUs CKOPOCTH JIBMKCHHS Tell. Macca
Kak Mepa uHepTHOCTH Tena. [ImoTHocTh
BenecTBa. CBSI3b INIOTHOCTH C KOJIHYECTBOM
MOJIEKYJI B €IMHHUIIE 00bEMA BEIIECTBA.

OOBbsicHEHHE U TPOTHO3UPOBAHUE SBICHUN, 00YCIIOBIEHHBIX
HMHEpLUMEN, HAIIPUMEp: YTO MPOUCXOAUT IIPU TOPMOKEHUHU WIN
PE3KOM MaHEeBpe aBTOMOOWIIS, TOYEMY HEBO3MOKHO MIHOBEHHO
MIPEKPATUTh ABUKEHHUE HA BEJIOCUIIE/IE WIIM CAMOKATE U T. 1.
[IpoBeneHue U aHaIU3 OIBITOB, JEMOHCTPUPYIOIUX U3MEHEHHE
CKOpPOCTH JIBUYKEHUS TeJla B pe3y/bTare ACUCTBUS HAa HETO
JPYTUX Tell.

Pemrenue 3a1a4 Ha onpeesieHHe Macchl Teja, ero oobéma u
IUIOTHOCTH.

[IpoBenenue u aHaau3 ONBITOB, JEMOHCTPUPYIOIIUX
3aBHCHUMOCTb U3MEHEHUS CKOPOCTH TeJla OT €r0 Macchl pU
B3auMozeiicTBun tei. Mi3mepenue Macchl Tena pa3andHbIMU
croco6amu.

Omnpenenenye IIOTHOCTU TeJla B Pe3yJIbTaTe U3MEPEHUS €ro
Macchl U 00bEMA.

Tema 3.
Cuna. Buasl cun (14 u)

Cuna xak XxapakTepuCcTHKa B3aUMOJICHCTBUS
Ten. Cuia ynpyroctu u 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIbIO AMHAMOMETPA.
SIBieHME TATOTEHUS U CHJIA TSKECTH.

Cuna 1skecTH Ha Apyrux miaHeTax. Bec
tena. HeBecomocts. CokeHHe CHII,
HaIIPaBJICHHBIX 110 OJTHOM IPSIMOM.
PaBHogelicTByronas cuit. Cuna TpeHus.
TpeHue ckoybXeHUs U TPEHHUE MTOKOSI.
TpeHue B pupojie U TEXHUKE.

N3ydenue B3auMOEHCTBUS KaK IPUUMHBI U3MEHEHUS CKOPOCTH
TeJ1a WM ero Aedopmaruu.

OnucaHue peajibHbIX CUTYallui B3aUMOAEUCTBUS TEI C
HIOMOILBIO MOJIEJICH, B KOTOPbIX BBOIUTCS MOHATHE U
M300paKeHHUE CUJIIBI.

N3ydenue cunsl ynpyroctu. McciienoBannue 3aBUCUMOCTH CHIIBI
YIPYTrOCTH OT YAJIMHEHUS PE3UHOBOTO IIHYpPa WIH MPY>KUHBI

(c mocTpoeHuneM rpaduka). AHaIM3 NPAKTHUECKUX CUTYalHi, B
KOTOPBIX IPOSIBIISETCS IEUCTBUE CHIIBI YIPYTOCTH (YIPYTOCTh
Ms4a, KPOCCOBOK, BETOK JIepeBa U Ip.).

AHanu3 cUTyaluii, CBSI3aHHBIX C SBJICHUEM TSATOTECHHUS.
OOBbsicHeHHe OpOUTAIBHOTO ABMKEHHSI IIJIAHET C
HCIIOJIb30BAaHUEM SIBJICHUS TATOTEHUS U 3aKOHA UHEPLIMH

(MC — actponomust). M3mepeHue Beca Tena ¢ HOMOILBIO
nuHamoMeTpa. O60CHOBaHUE 3TOTO Cr1Ooco0a U3MEPEHHUS.
AHanu3 1 MOJEINPOBAHUE SIBJIEHUS HEBECOMOCTH.
DKCrepuMEHTAIbHOE MOTYYeHHE MTPaBUiIa CI0KEHUS CHJI,
HaIpaBJIEHHBIX BJ0Jb OJHON NpsiMoi. OnpeiesieHne BETUYUHbI
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PaBHOJACHCTBYIOIIEH CHUJI.

W3ydeHue cuibl TpEHUS CKOJIBKEHUS U CUIIbI TPEHUSI TTOKOSI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI OT CUJIbI JaBICHUS
U CBOMCTB TPYLIMXCS MOBEPXHOCTEN. AHAJIN3 IPAKTUYECKUX
CUTYalUi, B KOTOPBIX MPOSIBISAETCS ACHCTBUE CUIIbI TPEHUS,
UCTIOJB3YIOTCS CIIOCOOBI €€ YMEHBIICHUS WA YBEITMUCHUS
(kxaTaHue Ha JbDKaX, KOHbKaX, TOPMOKEHHUE aBTOMOOMIIS,
HCII0JIb30BaHNE NIOIIMITHUKOB, IIJIaBAaHUE BOJAHBIX JKHBOTHBIX
u ap.) (MC — Guosorus).

Pemenwue 3aia4 ¢ ucnonb3oBaHueM (HOPMYIT I pacuéTa CHIIbI
TSKECTH, CHJIBl YIIPYTOCTHU, CUJIbl TPEHUS.

Pasnen 4. /laBjienue TBEPABIX TeJl, KU

AKocTel U ra3oB (21 4v)

Tema 1.

Hasnenue. Ilepenaua naBnenus
TBEPABIMU TENIaMU, KUJKOCTIMHU
u razami (3 u)

Hasnenue. CriocoObl yMEHbIICHUS U
YBEJIMYCHMS JaBieHUs. JaBieHne rasa.
3aBUCUMOCTb JIaBJICHUS ra3a oT 00bEMa U
temneparypsl. [lepenaua naBienus
TBEPBIMU TEJIAMHU, )KUIKOCTSIMH U Ta3aMu.
3akod ITackains. [TneBMaTHyeckne MalvHEbIL.

AHanu3 1 00bSCHEHHE OIBITOB U MPAKTUYECKUX CUTYaLUH,

B KOTOPBIX MPOSIBIIAECTCS CUJIA JaBICHUS.

OobocHoBaHME clIOCOOOB YMEHBIICHUS U YBEIUYECHUS JaBICHHUSL.
W3ydyenue 3aBUCHMOCTH JaBJIEHUS Ta3a OT 00bEMa 1
TemIiepaTypsl. M3yueHnue ocoOeHHOCTEH nepeaun 1aBieHus
TBEPIBIMH TEJIAMH, KUAKOCTIMU U Tazamu. OO0CHOBaHME
pEe3yJIbTAaTOB OINBITOB OCOOEHHOCTSIMU CTPOEHUS BEILIECTBA B
TBEP/IOM, JKUJKOM U ra3000pa3HOM COCTOSTHUSIX.
OKCIepUMEHTAIBHOE J10Ka3aTeIbCTBO 3aKkoHa [lackans.
Pemenne 3a1ad Ha pacu€r naBiaeHus TBEPAOTO Tea.

Tema 2.
Hasnenue xuakoctu (5 9)

3aBHCUMOCTb J1aBJICHUS )KUJIKOCTH OT
rTyOUHBI OrpyXeHus. ['uapocrarnyeckuit
napajiokc. CooOmaromuecs cocysl.
['mppaBinueckre MEXaHU3MBI.

HccnenoBanue 3aBUCUMOCTHU JABICHUS KUAKOCTH OT TTyOUHBI
MOTPYKEHUS U MIIOTHOCTH KUJKOCTH.

Habmtonenue u 00bsicHEeHHEe THAPOCTATHUECKOTO TTapaioKca
Ha ocHOBe 3aKkoHa [lackans.

N3yuenne cooOLIAOMINXCSI COCY/I0B.

Pemenue 3a1ay Ha pacuéT AaBIIEHUS KHUIKOCTH.

OOBsicHEeHHE PUHIMIIA ASHCTBHS THAPABINYECKOTO Mpecca.
AHanu3 1 00bsSICHEHNE PAKTUYECKUX CUTYallUi,
JEMOHCTPUPYIOLIUX MPOSBIIEHUE JABJIEHUS KUJKOCTH U 3aKOHA
[Tackans, HanpuMep MPOLIECCOB B OPraHu3Me Mpu
rmy6okoBofHOM HbIpstHun (MC — Guomnorus).
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Tema 3.
Atmocheproe nasieHue (6 9)

Atmocdepa 3emin u aTMochepHoe
nasneHue. [[puunHbl cyiecTBOBaHMs
BO3IYIITHOM 0005109KH 3emitd. OTBIT
Toppuuesm. U3mepenue

aTMoc(hepHOro JaBICHHUS.

3aBHCUMOCTH aTMOC(EPHOTO JaBICHUS OT
BBICOTHI HaJl ypoBHEM Mopst. [Ipubops! mis
M3MEepeHus: aTMOC(EPHOTO 1aBICHHUS.

DKCNepUMEHTATBHOE 00OHAPYKEHUE aTMOC(PEPHOTO JTaBJICHHUS.
Amnanu3 u 00bSACHEHHE OIBITOB M MPAKTHYECKUX CUTYalUH,
CBSI3aHHBIX C JIEHCTBHEM aTMOC()EPHOTO JaBICHUS.
OOBsicHeHHE CYIIECTBOBaHUS aTMOC(Ephl Ha 3emiie U
HEKOTOPBIX IUIAHETaX WK €€ OTCYTCTBUS Ha APYTHX IUIAHETaX U
JIyne (MC — reorpadusi, aCTpOHOMHS).

OOBsicHeHHE U3MEHEHHUS THIOTHOCTH aTMOC(EPHI C BEICOTOM

1 3aBUCUMOCTH aTMOC(HEPHOTO JaBJICHUS OT BBHICOTHI.

Pemenue 3a1au Ha pacuér atmMocdepHoro nasineHus. M3ydenue
yCTpOKCTBa OapoMeTpa- aHepousa.

Tema 4.
JlelicTBUE KUJIKOCTHU U ra3a HA
norpyx€HHoe B HUX Tedno (7 1)

JlelicTBUE KUAKOCTH U raza

Ha [IOTPY>KEHHOE B HUX TEJO.
BeITankuBatomas (apxuMenoBa) cuiia. 3aKoH
Apxumena. [lnaBanue tein.
BosnyxomiaBanue.

DKcrnepuMeHTalIbHOE OOHApYKEHUE ASUCTBUS KUJKOCTU U Ta3a
Ha [IOrPY>KEHHOE B HUX TEIO.

OrnpezenieHne BbITAIKUBAKOUIEH CUIIbI, ICHCTBYIOLIEH Ha TEJO,
HOTPYKEHHOE B KUIKOCTb.

[IpoBenenue u 06CykI€HHUE OMBITOB, JEMOHCTPUPYIOIIUX
3aBUCUMOCTb BBITAJIKMBAIOLLEH CHJIbI, JEHCTBYIOLIEH HA TEIIO
B )KHJIKOCTH, OT 00bEMA MOTPY>KEHHOM B KUAKOCTh YaCTH TeJa
Y OT INIOTHOCTH KUJKOCTH.

HccnenoBanue 3aBUCMMOCTH Beca Telia B BoJie OT 00bEMa
HOTPYKEHHOMU B )KUJKOCTh YaCTH TeJIA.

Pemrenue 3a1au Ha npUMEHEHUE 3aKOHA ApXuUMea U yCI0OBUs
IIJIABAHUS TEIL.

KonctpynpoBanue apeomeTpa uiu KOHCTPYUPOBAHUE JOJIKH

W ONPEAEIEHNUE €€ TPY30TOTBEMHOCTH.

Pa3zgen 5. PaGoTra 1 MOIITHOCTD.

OHeprus (12 v)

Tema 1.
Pa6ota u mouHOCTS (3 )

Mexannueckasi pabota. MoOIIHOCTb.

DKCIEepUMEHTAIBHOE OIPeIeNIEHNe MEXaHUYECKON PabOThI
CHUJIBI TSDKECTH TIPU MAJICHUU TeJa U CUJIbl TPEHUS IIPU
PaBHOMEPHOM IEPEMEIICHUH TEa MO TOPU3OHTATIBHON
ITIOBEPXHOCTH.

Pacu€t momHoCTH, pazBUBaeMOl MPHU MOABEME MO JIECTHUIIE.
Pemenne 3a1ay Ha pacuéT MeXaHUYECKOW pabOThI U MOITHOCTH

Tema 2.
ITpocteie Mexanu3mel (5 9)

[IpocThie MeXaHU3MBI: phIuar, 0JIOK,

HaKJIOHHAas IJIOCKOCTh. HpaBI/IJ'IO

OHpe)IeJ'IeHI/Ie BBIMTI'PEINIA B CUJIC ITPOCTBIX MEXaHU3MOB Ha
IpUMEPC pblvara, HOABUKHOI'O 1 HCIOABUIKHOT'O 6J'IOKOB,
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paBHOBecuHs prluara. [Ipumenenue npasuiia
paBHOBECHS ppluara K 0J0Ky. «30510To€
npasuio» Mexanuku. KIT/] mpocthix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U
TexHHKe. Ppryaru B Tene yenoBeka.

HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue ycinoBus paBHOBECHSI pblyara.

OO6Hapy>keHue CBOMCTB MPOCTHIX MEXAHW3MOB B Pa3IMUHBIX
WHCTPYMEHTAX U MPUCIIOCOOICHUSIX, UCIIOJIb3YEMBIX B OBITY

U TEXHUKE, a TaKKe B KUBBIX opranu3max (MC — Ouonorus).
DKCTIepUMEHTAIBHOE JI0KA3aTeIbCTBO PABEHCTBA pa0dOT pH
IMPUMEHEHUHU MTPOCTHIX MEXaHU3MOB.

Omnpenenenne KII/I HakTOHHOMN MJIOCKOCTH.

Peurenue 3a1au Ha npUMEHEHUE IpaBUila PaBHOBECHS pblyara u
Ha pacuér KIIJI.

Tema 3.
Mexanndeckas sHeprus (4 9)

Kunernueckas 1 noTeHUuanbHask YHEPTUs.
[IpeBpaiieHue 0AHOTO BUIA MEXAaHUYECKOMN
SHEPIUU B IPYTOU.

3aKOH COXpaHEHUs U U3MEHEHUS YHEPTUU B
MEXaHUKe.

DKcIepUMEHTAIBHOE Ope/IelICHIE N3MEHEHHS KUHETHYECKOM
Y TIOTEHITUAIBHON SHEPTHUHU TeJIa MIPH €r0 CKATHIBAHUH 10
HAKJIOHHOH TJIOCKOCTH.

dopmynupoBaHHe Ha OCHOBE UCCIIEIOBAaHHS 3aKOHA
COXpaHCHHS MEXaHUYECKON SHEPTHH.

OO6cyxaenue rpanull MPUMEHUMOCTH 3aKOHA COXPaHEHUS
SHEPIHH.

Pemrenue 3a1a4 ¢ UCMOIb30BaHUEM 3aKOHA COXPAHEHUS
SHEPIHH.

PesepBHoe Bpems (3 1)

8 kiacc

TEMATHUYECKOE IINTAHUPOBAHUE KYPCA ®OU3NKA

2 yaca B HeJIeN0, Bcero — 68 vacoB, 3 yaca — pe3epBHOE BpeMmsl.

TemaTnueckuii 010K, TEMA

OcHoBHOE cogepkaHue

OcHoBHbIE BU/IbI 1eSITEIbHOCTH YYALUXCS MPH U3YYEHUH
TeMbI 3 5
(Ha yposHe yuebHbIx delicmeuil)

Pa3nen 6. TensioBble siBiaeHus (28 1)

Tema 1.
CTpoeHue U CBOWCTBA BEIIECTBA
(7 9)

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KNHETHYECKON TEOPHUH
CTpOeHHs BelecTBa. Macca U pa3Mepsl
aTOMOB M MOJIEKYJ. OMBITHI,
MIOATBEPKIAIOIINE OCHOBHBIE

HaGHIOHeHI/Ie " UHTCpIIpETAllUuA OIIBITOB, CBUACTCIbCTBYIOMIUX
00 ATOMHO-MOJICKYJIAPHOM CTPOCHUHN BECIICCTBA: OIIBITHI

C paCTBOPCHUCM PA3JIMYHBIX BCHICCTB B BOAC.

Pemenne 3aJa4 110 OI€HMBAHUIO KOJIMYECTBA aTOMOB

HJIW MOJICKYJI B CAUHUIIC 00BéMa BCIICCTBA.
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IIOJIO’KEHHS MOJIEKYJIIPHO-KMHETHYECKOM
Teopun. Moaenu TBEpAOTro, JKUIAKOTO

1 Ta3000pa3HOr0 COCTOSIHUM BEIECTBA.
Kpucrannmuueckue u amopHbie TBEPAbIE
tena. O0bICHEHUE CBOMCTB Ia30B, KUIKOCTEH
1 TBEPJBIX TEJI HA OCHOBE MOJIOXKEHUI
MOJIEKYJISIPHO-KUHETHYECKON TEOPHH.
CMaunBaHuE U KalWUISIPHBIE SBJICHUS.
TemnnoBoe pacupeHue U cxxaTue.

AHanmu3 TeKCTa APEBHUX aTOMHUCTOB (Hampumep, pparMeHTa
noamel Jlykpernus «O npupojie Been») ¢ U3I0KEHUEM
000CHOBaHUI aTOMHOM THUITOTE3bI (CMBICIIOBOE YTCHHUE).
Onenka

yOeTUTEITbHOCTH ATUX 00OOCHOBAHUM.

OOmbsicHeHrne OPOYHOBCKOTO JBMXKEHUS, ABICHUS T Py3un
U Pa3JInYuil MeXKIy HUMHU Ha OCHOBE MOJIOXKEHUN
MOJICKYJISIPHO-KMHETHYECKON TEOPHH CTPOCHUS BEIIECTBA.
OObscHEHNE OCHOBHBIX Pa3IMYMil B CTPOCHUU Ta30B,
JKUJIKOCTEN U TBEPIBIX TEJ C UCIOJIB30BAHUEM IOJI0KEHUI
MOJIEKYJISIPHO-KMHETHYECKOIM TEOPUH CTPOSHUS BEIIECTBA.
[TpoBeneHNE ONBITOB IO BRIPANTUBAHUIO KPUCTAIIIIOB ITOBAPCH-
HOM coJM WM caxapa.

[IpoBenenue u 00bICHEHUE OIBITOB, JEMOHCTPUPYIOIINX
KalUUISIPHBIC SIBIICHUS U SBJIICHUE CMAuMBaHU.
OOBsICHEHUE POJTH KAMMJUTSIPHBIX SBICHUH JUTSI IIOCTYTUICHHUS
BO/IbI B opranu3m pactennit (MC — Guomorus).
Habimoienue, mpoBeieHne U O0OBSICHCHHE OTIBITOB 110
HAOII0JIEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U
TBEPABIX TEI.

OOBbscHeHne coxpaHeHus: 00bEMa TBEPABIX TeJ, TEKYUEeCTH
KHUJIKOCTH (B TOM YHCJIE, PA3HUIIBI B TEKYYECTH JJI Pa3HBIX
JKUAKOCTEN), TaBJICHHS ra3a.

[TpoBenieHNE OMBITOB, IEMOHCTPUPYIONTUX 3aBUCHMOCTh
JABJICHUSI BO3/lyXa OT ero 00bEMa M HarpeBaHUsI TN
OXJIQXK]ICHUS, K UX OOBSICHCHHE HAa OCHOBE aTOMHO-
MOJICKYJISIPHOTO YYCHHUS.

AHann3 TpaKTHUYECKUX CUTYAIlMi, CBI3aHHBIX CO CBOWCTBAMU
ra30B, KUIKOCTCH U TBEP/IBIX TEll.

Tema 2.
TeroBsie mporiecchl (21 1)

Temneparypa. CBsA3b TEMIIEPATYPHI CO
CKOPOCTBIO TEIUIOBOI'O IBUKEHHUSI YACTULL.
Buytpennss sneprusi. CrocoObl U3MEHEHUS
BHYTPEHHEHN YHEPIUHU: TEIUIoneperaya u

O0ocHOBaHME IPAaBUI U3MEPEHUs TeMIiepatypsl. CpaBHEHHE
Pa3IUYHBIX CIOCOOOB MU3MEPEHHUS U IIIKAJT TEMIIEPaTyphI.
Habmtoienue 1 00bsICHEHNE OTIBITOB, JIEMOHCTPUPYIOIINUX
M3MEHEHHE BHYTPEHHEH SHEPrUM Tella B pe3yabTare
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coBepieHue padoThl. Bus
TETUIONIEPEIau: TeTIONPOBOIHOCTb,
KOHBEKIMS, n3nydyenue. KonmdectBo

TEIUIOTHI. YIeIbHas TEIUIOEMKOCTD BEILIECTBA.

TernaooOMeH U TEMI0BOE paBHOBECHE.
VYpaBuenue temioBoro 6ananca. [InaBnenue u
OTBEP/IEBAaHUE KPUCTAININYECKHUX BEILIECTB.
VnenbHas TEIUIOTA IJIABJICHUS.
[TapooOpa3zoBaHue 1 KOHEHCAIIHSL.
Hcnapenne. Kunenue. YaenbHas Temiora
napooOpa3zoBaHusi. 3aBUCUMOCTb
TEMIIEPATyPhl KHTICHUS OT aTMOC(HEpHOTO
naBieHus. BraxHocTh Bo3gyxa. DHeprus
TOIUIMBA. Y/IeJIbHAs TEIUIOTa CrOPaHUSI.
[TpuHIMIIBI paOOTHI TEIJIOBBIX JBUTATENEH.
KII/ TermoBoro nBurarens. TemioBbie
JIBUTATENH U 3aLIUTa OKPYKAOLIEH Cpelibl.
3aKOH COXpaHEHUs U MIPEBPAILCHHS YHEPTUHU B
MEXaHUYECKUX U TEIUIOBBIX IPOLECCaX.

TerIonepeiadu U padoThl BHEMIHUX cuil. Habmonenue n
00BSICHEHUE OIBITOB, OOCYXJICHHUE MPAKTUICCKUX CUTYAIUH,
JEMOHCTPHUPYIOIINX PA3IUYHbIe BUIbI TEIUIONEPEIAun:
TEIUIONPOBOIHOCTh, KOHBEKITUIO, H3TyICHHE.

HccnenoBanue sBiieHUs TEIIOOOMEHA MPU CMEIIMBAHUN
XOJIOAHOU U ropsiYeil BOABI.

Habmtoienue ycTaHOBIIGHHUS TEIJIOBOTO PAaBHOBECHUS MEXTY
ropsiuel ¥ XOJ0IHON BOAOMU.

Omnpenenenue (M3MEpEeHNE) KOJINYECTBA TEILIOTHI,
MOJIY4€HHOTO BOJIOM MPH TEIJIOOOMEHE C HAarPEThIM
METAITMYECKUM LUIUHAPOM.

Omnpenenenue (M3MEPEHNE) YACTbHON TEIIOEMKOCTH
BeliecTBa. Penienne 3a1ay, CBSI3aHHBIX C BBIYMCICHUEM
KOJIMYECTBA TEIUIOTHI M TEIUIOEMKOCTH TP TEILIOOOMEHE.
AHanu3 cUTyaluil NpakTUYECKOro UCIIOIb30BAHUS TEILIOBBIX
CBOICTB BEIIIECTB U MATEPUAIIOB, HAIIPUMED B METISAX
AHEProcOepeKEHNs: TEIION30IIALINSA, YHEprocoeperaroIme
KPBIIIH, TEPMOAKKYMYJIISITOPBI U T. 1.

Habmroienue siBieHuii ncnapeHus U KOHACHCAIUH.
HccnenoBanue npoiecca UCapeHus Pa3IMuHbIX JKUTKOCTEH.
OObscHeHUE SBICHUM HCTIAPEHUS U KOHACHCAIUK Ha OCHOBE
aTOMHO-MOJIEKYJIIpHOTO yueHus. Halmronenue u oObsicHEHHE
mpolecca KUMEeHMs, B TOM YHCIIe 3aBUCHMOCTH TeMITepaTyphbl
KUIEHUs OT naBieHus. Onpeaenenue (M3MEpEeHNE)
OTHOCHUTEIIbHOM BIIaKHOCTH Bo3Ayxa. Habmoienue mporecca
TUTABJICHUS KPUCTAITMYECKOTO BEIIECTBA, HAIIPUMEP JIb/IA.
CpaBHEHHE MPOIIECCOB TUIABIICHUS KPUCTAJUTMUECKUX TEJI

U pa3MsTYeHUs TPU HarpeBaHUU aMOPQHBIX TET.
Omnpenenenue (M3MEPEHNE) YACTbHON TEIIOTHI TIABJICHUS
npaa. OObsICHEHHE SIBIICHUH MJIaBICHUS U KPUCTAJUTH3AIMH Ha
OCHOBE aTOMHO-MOJICKYJIIPHOTO YUCHUS.

Pemenwne 3aa4, CBSI3aHHBIX C BRIYMCICHUEM KOJIUYECTBA
TEIUIOTHI B ITPOIIeccaxX TEIUIONepeIaur MPH IIABJICHUH U
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KPUCTAJUIM3aLMN, UCTTAPEHUHN U KOHICHCAIUH.

AHanu3 cuTyanuil NpakTUYECKOro IPUMEHEHUS SIBJICHUN
IIJIABJICHUS U KPUCTAIUIU3ALUU, HAIIPUMED, [TOJIy4EHUE CBEPX-
YUCTBIX MAaTEPUAJIOB, COJIEBAs IPEJIKA U JIp.

AHanu3 paboThl U 00bSICHEHNE TPUHLIUIIA ICUCTBUS
TEIUIOBOT'O JABUraTess. BprunciaeHne Koau4ecTBa TeIIoThl,
BBIJICJISIFOLIETOCS [TPU CTOPAaHUU Pa3IM4HbIX BUJOB TOILIMBA, U
KII/ nBurares.

OO6cyx1eHne SKOJIOTHYECKUX MOCIIECTBUI UCIIOJIb30BAHUS
JIBUTaTEJIel BHYTPEHHETO CrOpaHMsl, TEIJIOBBIX U
ruapossiekTpocTaHninii (MC — 3KOJIOTHS, XUMHUS).

Pa3nen 7. DiekTpuyeckne u MarHuTHble siBjienus (37 4)

Tema 1.

DNEeKTpUUECKUe 3apsbl.
3apsiKEeHHbIE Tea

U X B3aumoJiericteue (7 1)

Onexrpuszauus Tei. J[Ba poga d3JIEKTpUUECKUX
3aps0B. B3ammojencTBre 3apsSKEHHBIX TEN.
3akoH Kynona. Dnekrpudeckoe noie.
[IpuHIMI cynepno3uuu 3IeKTPUUECKUX
nosieli. Hocurenu anekTpudeckux 3apsaos.
DneMeHTapHBIN ANEKTPUUYECKUI 3apsil.
Crpoenne atoMma. IIpoBosHuKY 1
JUBJIEKTPUKU. 3aKOH COXPaHEHUs
ANEKTPUYECKOTO 3apsAa.

HabGnronenue u mpoBeiIeHHE OMBITOB 10 AJICKTPHU3AIUN TEJ
MIPU COTMIPUKOCHOBEHUH M UHIYKIIUEH.

Habnronenue u 00bsiCHEHNE B3aUMOIEHCTBUS OTHOUMMEHHO
1 Pa3HOMMEHHO 3aPSKEHHBIX TEI.

OOBsICHEHNE TPUHITUIIA JICHCTBHUS DJIEKTPOCKOIIA.
OObsicHEHUE SIBICHUN AJIEKTPU3ALUU [TPU COTIPUKOCHOBEHUH
TeJN U UHAYKIHUEH C UCTIOIb30BAaHUEM 3HAHUM O HOCUTEIIAX
ANIEKTPUYECKHUX 3aps0B B BelecTBe. Pacrio3HaBanue u
00BsICHEHUE SIBJICHUH DJIEKTPU3ALIMU B TOBCETHEBHOM JKU3HHU.
Habmtoienue 1 00bsICHEHNE OTIBITOB, MILTIOCTPUPYIOIINX
3aKOH COXPaHEHUS JIEKTPUUECKOTO 3apsiia.

Hab6nronenue onbITOB 10 MOJIETMPOBAHUIO CUIIOBBIX JIMHUMA
ANEKTPUUECKOTO TOJIA.

UccnenoBanue neicTBUs SIEKTPUIECKOTO MOJIS HA
MIPOBOJIHUKY U TUDJICKTPUKH.

Tema 2.
IToCTOSIHHBIN DIIEKTPUYECKUN TOK
(20 4)

DNEeKTPUUYECKHI TOK. YCIOBHS
CYILLIECTBOBAHUS IEKTPUUECKOrO TOKA.
HcTounnku mocToIHHOTO ToKa. [lericTBus
JIEKTPUUYECKOTO TOKA (TEIJI0BOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUIECKUIN
TOK B JKUJKOCTSIX U ras3ax.

Haburoienne pa3nnyHbIX BUIOB AEUCTBUS AIEKTPUUYECKOTO
TOKa U OOHApyXEHHE ATUX BHUJIOB JICHCTBUS B MIOBCEIHEBHON
JKU3HHU.

COopka 1 ucIbITaHUE HIIEKTPUYECKOH 1IeTTH TOCTOSHHOTO
ToKa. MI3mMepeHne CHIIbl TOKa aMIEPMETPOM.

H3mepenne 3J1eKTpUYECKOro HANPSKEHUs BOJIBTMETPOM.
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DnekTpuyeckas uenb. Cuia Toka.
Dnekrpuyeckoe HanpsikeHue. ConpoTuBIIeHHE
MIPOBOJIHHKA. Y/ICITHHOE CONTPOTUBIICHHE
BCIICCTBA.

3akon Oma 11 y4acTKa LEernH.
[TocnenoBarenbHOE U apaICIbHOE
COCIMHEHHE MPOBOIHUKOB.

PaboTta 1 MOITHOCTH AJIEKTPUIECKOTO TOKA.
3akoH [xoyna—JIeHa. neKkTponpoBoka U
MOTPEOUTENN SIEKTPUICCKON SHEPTUU B OBITY.
KopoTtkoe 3ambikanmne

[IpoBeneHune u 00BSICHEHNE ONBITOB, AEMOHCTPUPYIOLIUX
3aBUCUMOCTbD 3JIEKTPUYECKOIO CONIPOTUBIIEHUS IPOBOIHUKA
OT €ro JUIMHBI, IUIOIAAX IONIEPEYHOI0 CEYEHUs U MaTepuana.
HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, IPOTEKAOLETO
4yepe3 pe3UCTop, OT CONPOTUBIICHUS PE3UCTOPA U HANIPSKEHUS
Ha pe3UCTopeE.

[IpoBepka mpaBuia Ci10KeHUs HANPSHKEHUH MpH
II0CJIEZIOBATEILHOM COEJIMHEHUU JIBYX PE3UCTOPOB.
[IpoBepka mpaBuia Ui CUIIbI TOKA MPH MapalIeIbHOM
COEIMHEHUH PE3UCTOPOB. AHANIU3 CUTYyalUi
II0CJIEI0BATENIBHOTO U NapaJlJIeIbHOIO COEAMHEHUS
IPOBOJHUKOB B JOMAIIHUX 3JEKTPUUECKUX CETAX.

Pemienue 3a1au ¢ ucnosib3oBaHueM 3akoHa OMa 1 popmyn
pacuéra 3JIEKTPUYECKOr0 CONPOTUBIICHUS ITPU
HOCJIEJ0BATEILHOM U MapaJljIeIbHOM COEAMHEHUH
IpoBOAHUKOB. OmpeneneHre padboThl AIEKTPUIECKOTO TOKA,
IpOTEKAOILEro uepes pesucrop. OnpeneneHrne MOIIHOCTH
NEKTPUUYECKOTO TOKA, BBIJIEISIEMON HA PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Y€PE3 JIaMIIOUKY

OT HAINPS)KEHUsI HA HEH.

Onpenenenne KII/[ narpeBatens.

WccnenoBanue npeoOpa3zoBaHus SHEPTUU IPU MOIBEME Tpy3a
AJIEKTPO/IBUTATENIEM.

OObsicHeHHEe YCTPONCTBA U IPUHITUTIA JCHCTBUS TOMAIITHUX
JIEKTpOHArpeBaTeIbHBIX TPUOOPOB.

OObscHEeHrEe TPUYUH KOPOTKOTO 3aMbIKaHUSI U IPUHIINIIA
JEHCTBUS MIIaBKUX IIPEIOXpaHUTENEH.

Pemenue 3anau ¢ ucnosnb3oBanueM 3akoHa Jhxoyns—Jlenna.
HabutoieHne BO3HUKHOBEHUS 3JIEKTPHUUECKOT0 TOKA B KU/
KOCTH.

Tema 3.
MarunutHbie sBineaus (6 a)

IlocTostHaBIE MarHuTEl. B3anMmoneiicTBue
NOCTOSHHBIX MarHuToB. MarHuTHoe
noJjie. MarauTHoE 1oJie 3eMJIU U €r0 3HAUYEHUE

I/ICCHGJIOBaHI/Ie MAargamMTHOI'O B3aHMOHeﬁCTBHH IOCTOAHHBIX
MAar"HmTOB. HSyquI/Ie MAar"duMTHOTI'O ITOJIA IMTOCTOAHHBIX
MAarumToOB IIpU UX O6’[>C,Z[I/IHCHI/II/I 1 pa3JICJICHUN.
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JUIs1 KU3HU Ha 3emiie. OnbIT DpcTeaa. [IpoBeneHune oNbITOB MO BU3yAIM3AIMHU TTOJISI TOCTOSTHHBIX

MarsnuTtHO€ 10JI€ 3JIEKTPUYECKOrO TOKA. MarHuToB. M3ydeHue sBIeHus HAaMarHM4MBaHMsl BEIIECTBA.
[IpuMeHeHNE NEKTPOMAarHuTOB B TEXHUKE. HccnenoBanue 1eiCTBUSA IIEKTPUYECKOTO TOKA HA MArHUTHYIO
JleficTBHE MarHUTHOTO I10JI1 HA IPOBOJHUK C | CTpenKy. IIpoBeneHne onbIToB, 1EMOHCTPUPYIOLINUX

TOKOM. 3aBUCHUMOCTB CHJIBI B3aUMOJICHCTBUS KAaTyIIKH C TOKOM U
DNEeKTpOABUTaTENb IOCTOSIHHOTO TOKA. MarHuTa OT CHJIbI M HAIIPABJICHUs TOKA B KaTYILKE.
Hcnonb30BaHne 2JIEKTPOIBUATATENICH B AHanu3s cUTyaluil NPakKTUYECKOro IPUMEHEHUS

TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE. | AJIEKTPOMATHUTOB (B OBITOBBIX TEXHUYECKHUX YCTPONCTBAX,
POMBIIIIICHHOCTH, METUITUHE).

N3ydeHue neicTBus MArHUTHOTO TOJISL HA POBOJHUK C
TOKOM. M3ydyeHue nelcTBus 3IeKTPOABUTaTENs.

N3zmepenne KIIJI a5iekTpoaBUraTENbHONM YCTAHOBKH.
Pacno3naBanue 1 aHanu3 pa3auyHbIX TPUMEHEHUH 3JIEKTPO-
JBUTartesnei (TpaHcrnopt, ObITOBBIE YCTPOMCTBA U 1. )

Tema 4. OmnsiTel Dapanes. SBneHue OnBITHI IO UCCIIEAOBAHUIO SBIICHUS JIEKTPOMArHUTHON
DNeKTpOMarHuTHast UHIYKITUS 3JIEKTPOMArHUTHOM MHAYKIMU. [IpaBuio WHIYKIIMU: UCCIIE0OBAHNE U3MEHEHUM 3HAUCHUS 1
(4 9) Jlenma. Dnextporenepatop. CrocoObl HaIpaBJIeHUS MHAYKIIMOHHOTO TOKA.

IIOJIyYEHUS AIEKTPUIECKON SHEPTUU.
DEeKTPOCTaHIIMK Ha BO30OHOBIIIEMBIX
HMCTOYHUKAX YHEPTUU.

Pe3epBHoe Bpemsi (3 4)

TEMATUYECKOE INTAHUPOBAHUE KYPCA ®13UKA
9 kJacc
3 yaca B Heaemo, Bcero — 108 gacos

. OcHOBHBIE BU/IbI 1eATEJIbHOCTH YUYAIIMXCH NIPH U3yYeHHU U
TemaTnueckuii 6J10K, TeMa OcHoBHOE coep:xaHue TeMbI

(Ha yposHe yuebOHbIx Oelicmeuil)

Paznen 8. Mexannueckue siiaeHus (40 1)

Tema 1. | Mexanuueckoe nBivkenne. MatepuanbHas | AHanu3 ¥ 06CYKICHHE PA3INYHBIX IPUMEPOB MEXaHHUECKOTO
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MexaHudecKkoe IBUKEHUE
U criocoOb! ero onucanus (10 1)

touka. Cucrema orcuéra. OTHOCHU-
TEJIbHOCTh MEXAaHUYECKOTO JIBUKCHUSI.
PaBHOMEpHOE NPAMOJIMHEITHOE ABUKECHHUE.

HepaBHOMepHOE NPAMOIUHENHOE IBUKCHUE.

CpenHsis 1 MTHOBEHHAsi CKOPOCTb Tella IIPU
HEPaBHOMEPHOM JBH)KECHUU.

Yckopenue. PaBHOycKOpeHHOE
npsiMosinHeitHoe nBrxenne. CBoOoHOe
raJicHue.

Onbrtel ["anunes. PaBHOMepHOE IBHXKEHHE
1o okpyxHoctu. [lepuon u yactora
oOpallleHusl. JIMHEHHAas U yIJIoBas CKOPOCTH.
LleHTpocTpeMUTENBHOE YCKOPEHHUE.

nBwkeHus. OOCyXIIeHHUEe TPaHUI] MPUMEHHUMOCTH MOJICIIH
«MaTtepualbHas TOUKay.

Onrcanne MEXaHUYECKOTO JBMKEHUS Pa3IMYHBIMHU
cnocobamu (ypaBHEHUE, Ta0HIa, TpaduK).

AHanM3 )XU3HEHHBIX CUTYyaIlui, B KOTOPBIX MPOSBISETCS
OTHOCHUTEJIBHOCTh MEXaHUYECKOTO JBHIKCHUS.

HaGnronenre MexaHMYeCKOro IBMIKEHHUS Tela OTHOCUTEILHO
pPa3HBIX TEJI OTCYETA.

CpaBHEHHE IMyTeH U TPACKTOPUNA JTBHKEHUS OJTHOTO M TOTO JKe
Tea OTHOCUTENBHO Pa3HBIX TEJ OTCUETA.

Ananns tekcra I'anmiest 00 OTHOCUTEIBLHOCTH JBHIKCHHS
BBITIOJTHEHUE 33/IaHUH TI0 TEKCTY (CMBICJIOBOE YTCHHUE).
Omnpenenenue cpeqHeil CKOPOCTU CKOIBXKEHUs Opycka

WM JIBHDKEHUS TAPHUKA TI0 HAKJIOHHOH IIOCKOCTH.

AHanu3 u 00CcyxeHrne cnocob6oB MPUOIMKEHHOTO
OTIpe/ICIICHUs MTHOBEHHOUW CKOPOCTH.

Omnpenenenrue CKOPOCTH PABHOMEPHOTO JABHKEHUS (IIIapuKa
B KUJIKOCTH, MOJIETTU AJIEKTPUUECKOTO aBTOMOOMJIS | T. II.).
Omnpenenenre nyTy, MPOIIGHHOTO 3 JaHHBII IPOMEKYTOK
BPEMCHH, U CKOPOCTH TeJja 10 TpaduKy 3aBUCUMOCTH ITyTH
PaBHOMEPHOTO JIBU)KEHUS OT BPEMEHH.

OO6cy:x1eHne BO3MOKHBIX TPUHIIUIIOB AEUCTBUS TPUOOPOB,
M3MEPSIONIUX CKOPOCTH (CIIUIOMETPOB).

Berancnenue myTa 1 CKOPOCTH TIPU PABHOYCKOPEHHOM IPSIMO-
JUHEHHOM ABIIKCHHUH Tela.

OmnpeneneHne NPORICHHOTO TTYyTH U YCKOPESHUS TBUKCHUS
TeNa 1Mo rpaguKy 3aBUCIMOCTH CKOPOCTH PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO ABMYKEHHUS Tela OT BpEMEHHU.
OmnpeneneHne yCKOPEHUS Tela MPU PAaBHOYCKOPESHHOM
JIBMOKCHUH 10 HAKJIOHHOM IIJIOCKOCTH.

W3mepenune neproja U 9acToThl OOpAIeHHS TeJIa 10
okpykHOCTU. OTIpesienieHne CKOPOCTH PaBHOMEPHOTO
JIBHDKCHHS TeJIa 10 OKPYKHOCTH.
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Pemenue 3ana4 Ha onpeelleHne KNHEMaTHIECKUX
XapaKTEPUCTUK MEXaHUYECKOTO JBUKEHUS PA3JIMYHBIX BUJIOB.
PacrniozHaBanue 1 npubIMKEHHOE ONMMCAHUE PA3JIMUHBIX BUJIOB
MEXaHMUYECKOT0 IBUJKEHUS B IPUPOJIE U TEXHUKE (HA
IpHUMepax cBOOOAHO MAJAIOIIUX Tell, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB M Ip.)

Tema 2.
BzaumopeiictBue Ten (20 u)

[TepBriii 3akoH HproTOHA.

Bropoii 3axkoH HeroTOHA.

Tpetuii 3akon HprotoHa.

[IpuHIUI cynepno3uuuu Cuil.

Cuna ynpyroctu. 3aKoH

I'yka. Cuna TpeHus: cuiia TpeHust
CKOJIbJKEHUS, CUJIAa TPEHUS TOKOs, APyTue
BUJIbI TpeHUsl. CHila TSHDKECTH U 3aKOH
BCEMUPHOI'O TATOTEHMUS.

Yckopenne cBoOOAHOTO maienus. [Iprkenne
mia"er Bokpyr Connua. IlepBas
KocMudeckasi ckopoctb. HeBecomocTs u
IIEPETPY3KHU.

PaBHOBeCHE MaTepUAIIBHON TOYKHU.
AbcomoTHO TBEPI0€E Teno. PaBHOBecHe
TBEPOTO TeJIA C 3aKPETUIEHHON OCBIO
BpaieHusa. MoMeHT cuibl. LleHTp TsxecTH.

Habmoienue u 06cyx/1eHre ONbITOB C ABMKCHUEM Tella IPU
YMEHBILIEHUHU BIUSHUS IPYTUX TEJ, IPEMSTCTBYIOLINX
JIBWKEHHIO. AHanu3 Tekcra [anunes ¢ onucanuem
MBICJICHHOTO SKCIIEPUMEHTA, 0OOCHOBBIBAIOIIIETO 3aKOH
WHEPLUU; BHIIOTHEHHE 3a/1aHUui TI0 TEKCTY (CMBICIIOBOE
yreHue). OOCyXJIeHre BO3MOKHOCTH BBITIOJIHEHHS 3aKOHA
MHEPLUU B Pa3IUYHbIX CUCTEMAX OTCUETA.

Habnronenue u o0cyx)aeHne MEXaHMYECKHUX SBICHUH, ITPO-
UCXOMAIIMX B cucteMe oTcuéra «Tenexkay rnpu e€ paBHo-
MEPHOM M YCKOPEHHOM JIBU’KEHUU OTHOCUTEJIBLHO KaOuHeTa
(bU3UKH.

JleficTBHsI ¢ BEKTOpPAMM CHJI: BBIITOJIHEHUE 3aJaHUH 110
CJIOEHHIO M BBIYMTaHUIO BeKTOpoB. Habmroaenue n/uinu
IIPOBEJICHUE ONBITOB, IEMOHCTPUPYIOLINX 3aBUCUMOCTh
YCKOpEHHUS Tella OT MPUJIOKEHHOM K HEMY CHJIBI U MacChl TeJa.
AHanu3 1 00bsICHEHNE SIBJICHUN C UCTIOIH30BAHUEM BTOPOTO
3akoHa HeroToHa.

Pemenne 3aiau ¢ ucnosb30BaHMEM BTOPOro 3akoHa HeroTOoHA
Y TIPaBUJIA CIIOKEHUS CHUIL.

Omnpenenenne XECTKOCTU NPYKUHBI. AHAIN3 CUTYyalil, B
KOTOPBIX HaOII0Aat0TCs yIpyrue aedopMaiuu, 1 ux
00BsICHEHHUE C UCIOJIb30BaHUEM 3aKoHa ['yKka.

Pemenue 3ana4 ¢ nucnosip3oBaHueM 3akoHa 'yka.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbKEHUS

OT CHJIBI HOpMaJIbHOTO JaBneHust. OOCyKIeHne pe3yIbTaToB
HCCIIEA0BAHUS.

Onpenenenne ko3 duimenTa TpeHus CKOIbXKEHHUS.
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N3mepenne cuitbl TpeHUSI TIOKOS.

Pemenwue 3a1a4 ¢ ucnosib30BaHueM (HDOPMYITBI IJIsI CHITBI
TPEHUS CKOJIbKEHUS.

Ananu3 IBUKCHUS TEII TOJBKO IO JICHCTBUEM CHJIbI
TSHKECTH — cBOOOAHOrO0 najgeHus. O0bsCHEeHHE
HE3aBHCUMOCTH YCKOPEHHUsSI CBOOOIHOTO MAJACHUS OT MACChI
Tena. OlieHKa BEJIMYUHBI CUJIbI TATOTEHUS, AEHCTBYIONICH
MEXIy JBYMs TelaMu (JJi1 pa3HbIX Macc).

Ananu3 IBMKEHHUS HEOSCHBIX TeJ MO/ NEHCTBUEM CHJIBI
TATOTEHHUS (C UCIIOJIHb30BAaHUEM JIOTIOTHUTEILHBIX HICTOYHUKOB
uHpopMmanun).

Pemenue 3aiau ¢ UCHosib30BaHUEM 3aKOHA BCEMUPHOTO
TATOTEHUS U POPMYJIBI I pacuéTa CUITbI TSKECTH.

AHaNM3 OpUTHHAIBHOTO TEKCTA, OMUCHIBAIOIIETO MPOSBICHUS
3aKOHA BCEMUPHOTO TATOTEHUS; BHIMOJTHECHUE 3aJaHUI

10 TEKCTY (CMBICIIOBOE YTEHHUE).

Habmroienue u o0Ccyx/1eHne ONbITOB 110 U3MEHEHUIO Beca
TeJa MPU YCKOPEHHOM JIBI)KCHUH. AHAJIU3 YCIIOBUM
BO3HHUKHOBEHHS HEBECOMOCTH U Meperpy3ku. Pemienue 3agau
Ha OTpeJIeJICHUE Beca Tejla B Pa3IMUHbBIX YCIOBHUSX.

AHanu3 cuil, J€UCTBYIOUIUX Ha TEJO, MOKOAIIEeCs Ha OIope.
OmnpesienieHre NeHTpa TSHKECTH Pa3IMYHbIX TeJl.

Tema 3.
3axonbl coxpaneHus (10 u)

Nmnynec Tena. MI3MeHenue ummynbca.
Nmnynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJIbca. PeakTuBHOE NBUKEHME.
Mexannueckast paboTa u MolHOCTb. PaboTta
CHWJI TSKECTH, YIIPYrocTH, TpeHus. CBs3b
SHEPTUU U pabOTHI.

[loTeHunanpHas 3HEpPrus TeNa, NOJHATOTO HAJl
MOBEPXHOCTHIO 3eMiid. [loTeHnanbHas
JHEPTUs CHKATOU NMPYKUHBI.

Kunernueckas sneprusi.

TeopeMa 0 KWUHETUUYECKOM HEPTUU. 3aKOH

Habmroienue u 00Cyk/1eHHnEe OMBITOB, IEMOHCTPUPYIOIINX
nepeaayy UMITyJIbCa Mpy B3aUMOJACHCTBUM TEN, 3aKOH
COXpaHEeHMsI UMITYJIbCa TIPU a0COTIOTHO YIIPYTOM U HEYIPYToM
B3aNMOJIECHCTBUH TEJl.

AHanu3 cuTyalui B OKpy>KarouieH >KM3HU € UCIIOJIb30BaHUEM
3aKOHA COXPAHEHUS UMITYJIbCA.

Pacno3naBaHue siBI€HUs pEAKTUBHOTO JABUKEHUS B IPUPOJIE
u Texuuke (MC — Guonorus).

[IpuMeHeHue 3aK0OHA COXpaHEHUsI UMITYJIbCa JJIsl pacuéra
PEe3yIbTaTOB B3aUMOJICHCTBUS TeJ (Ha MPpUMepax HEYNPYTroro
B3aUMOJICHCTBUS, YIIPYTOr0 LIEHTPAIBHOTO B3aMMOJICHCTBHS
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COXPaHEHUS MEXaHUUYECKOM SHEPTUH.

JIBYX OJIMHAKOBBIX Tell, OTHO U3 KOTOPBIX HEMOIBHIKHO. )
Pemenne 3a1a4 ¢ MCIOJIb30BaHUEM 3aKOHA COXPaHEHUS
UMITyJIbCa.

Omnpenenenue padbOTHI CHIIBI YIIPYTOCTH TP MOIBEME TPy3a

C MCII0JIb30BaHUEM HETOABHIKHOTO U MOABHKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

M3mMepeHue noTeHIalbHOW SHEPTUU YIPYTo 1e(OpMHUPOBaH-
HOH IIPYKUHBL.

H3Mmepenne KHHETUYECKON SHEPTUHU TENA 0 IUTMHE
TOPMO3HOTO IIyTH.

OKCIIEpUMEHTAIIBHOE CPAaBHEHUE U3MEHEHMSI IIOTCHIIMAJIbHOM
Y KMHETUYECKOW DHEPIUil TeJla IIPU ABUKEHUH 110 HAKIIOHHON
IJIOCKOCTH.

DKcrnepuMeHTalIbHas TPOBEPKA 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHEpruy Npu CBOOOTHOM MaJICHHUH.
IIpuMeHeHne 3aKk0Ha COXpaHEHUSI MEXaHUYECKOM SHEPTUU
JUIsl pacy€Tra MOTEHLIMAIbHON U KHHETUYECKON SHEPTUH Tela.
Pemenne 3a1a4 ¢ MCNOJIB30BaHUEM 3aKOHA COXPaHEHUS
MEXAHUYECKON HEPIHUU.

Pasjen 9. Mexanudeckue koJjie0anus u BoJHbI (15 1)

Tema 1.
Mexanuueckue konebanus (7 1)

KonebarenbHoe nBuxenne. OCHOBHBIE
XapaKTepUCTUKU KOJIeOaHU: epro/,
4acToTa, aMIIUTyAa. MaTemMaTHueckuii u
NIpYKWHHBINA MassTHUKU. [IpeBpamenne
SHEPI'uu Mpu KoJeOaTeIbHOM JABMKEHUH.
3aryxatomue kojiebanus. BeiHyk/1eHHbIS
Kosebanus. Pezonanc.

Habmroienue xonebanuii moa AeHCTBUEM CUIT TSKECTH

U yIIPYTOCTH U OOHApPYKEHHE MOJOOHBIX KOJIEOAHU! B
OKPY’KaloIlleM MUpE.

AHanu3 xonebaHuil rpy3a Ha HUTH U Ha NMPY>KUHE.
Omnpenenenre 4acToThl KoeOaHN MaTeMaTHYECKOTO U
MPY>KUHHOTO MasITHUKOB.

Habmtoienue u o0bsicCHeHNE SIBJICHHS pe30HaHcA.
HccnenoBanue 3aBUCMMOCTH NIepUoAa KojeOaHui
MOABEIIEHHOT0 K HUTH Tpy3a OT JJIMHBI HUTH.

[TpoBepka HE3aBUCHMOCTH TepHoJia KosebaHuil rpysa,
MOJIBEIIIEHHOTO K JIEHTE, OT MacChl rpy3a. Habmionenue u
00CyXICHUE OTBITOB, IEMOHCTPUPYIOIIHNX 3aBUCUMOCTh
neproza KonebaHuil MpyKMHHOTO MasiTHUKA OT MacChl Tpy3a u
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JKECTKOCTH MPYKUHBI.

[IpuMeHneHre MaTeMaTUueCKOro U MPY>KMHHOTO MasiTHUKOB
B KaueCcTBE MOJIeJIel AJis OnrcaHus KojeOaHuii B
OKpPY’KaIoIlleM MUDE.

Pewienne 3anay, CBA3aHHBIX C BBIYMCICHUEM HIIA OLICHKOU
4acTOTHI (mepuoja) KoseOaHui

Tema 2.
MexaHuueckne BOJIHBI. 3BYK
(8 4)

CBolicTBa MEXaHUYECKUX BOJIH. J[JIMHA BOJIHBI.
MexaHn4eckue BOJIHBI B TBEPIAOM TEIE,
CeiCMUYECKHUE BOIHBI. 3BYK. [ pOMKOCTH
3ByKa M BbIcOoTa ToHa. OTpakeHue 3ByKa.
NndpasByk u yapTpas3Byk.

OOHapy’keHHUe 1 aHAJIN3 BOJHOBBIX SIBIECHUI B OKPY>KaIOLIEM
mupe. Habmonenne pacnpocTpaHeHus IpoI0JIbHBIX U
HIOTIEPEYHBIX BOJIH (Ha MOJIENIN) U OOHApYKEHUE aHAJIOTMYHBIX
BUJIOB BOJIH B IPUPOJE (3BYK, BOASHBIC BOJIHBI). Bbruncnenue
JUIMHBI BOJIHBI ¥ CKOPOCTH PACIIPOCTPAHEHUS 3BYKOBBIX BOJIH.
OKCHepUMEHTAJILHOE OIPEIETICHUE IPAaHUL] YaCTOThI
CJIBIIIUMBIX 3BYKOBBIX KojeOaHuil. HabnroneHnue 3aBucumoctu
BBICOTHI 3ByKa OT YaCTOTHI (B TOM UHUCIIE C UCIIOJIb30BaHUEM
MY3bIKaJIbHbIX HHCTpYMEHTOB). HaOmronenue u oobsicHeHue
SBJICHUSI aKyCTUYECKOT0 pe30HaHca.

AHaJIN3 OPUTHHAIBHOIO TEKCTa, HOCBALIEHHOTO
MCII0JIb30BAaHUIO 3BYKa (MJIM YJIbTpa3ByKa) B TEXHUKE
(axo0J10KaNusl, YIBTPa3BYK B MEIUIIMHE U JP.); BBITOJHCHHUE
3aJIaHUM 110 TEKCTY (CMBICTIOBOE YTEHHUE).

Pasznen 10. Di1eKTpOMAarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI (6 1)

Tema 1.
DIIEKTPOMarHUTHOE I0Je
Y DJICKTPOMArHUTHBIE BOJIHBI

(6 1)

DNeKTPOMarHuTHOE T0JIE.
DneKTpoMarHuTHbIe BOJIHBL. CBOMCTBA
SHGKTpOMaFHI/ITHBIX BOJIH. I_HKaJ'Ia
3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb30BaHue
SHGKTpOMaFHI/ITHBIX BOJIH IJIA COTOBOfI CBA3U.
DnekTpoMaruuTHas npupoja ceera. CKOpocTb
cBeTa. BomHOBBEIC CBOMCTBA CBETA

[TocTpoenue paccyxaeHnid, 000CHOBBIBAIOIINX B3aMMOCBS3b
AJIEKTPUUYECKOTO U MAarHUTHOTO MoJIei. DKCIiepuMeHTalbHOE
M3y4eHHE CBOMCTB AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C
MOMOILBI0 MOOMIJIBHOTO Tesie(oHa).

AHaM3 peHTTeHOBCKUX CHIMKOB Y€JI0BEYECKOTO OpraHu3Ma.
AHaJIN3 TEKCTOB, OMUCHIBAIOIINX MPOSBICHUS
AIIEKTPOMArHUTHOTO M3IIyYSHHS B IPUPOJIE: KUBBIE
OpraHU3MBbl, U3TY4EeHUsI HEOECHBIX Tell (CMBICIOBOE YTEHHUE).
Pacrnio3HaBanue u aHATN3 pa3IMYHBIX IPIMEHEHUH JIEKTPO-
MarHUTHBIX BOJIH B TEXHHUKE.

Pemrenue 3amau ¢ ucrnonp3oBaHueM (GOPMYIT U CKOPOCTH
AJIEKTPOMArHUTHBIX BOJIH, JUIMHBI BOJIHBI M YaCTOTHI
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Paznen 11. CBeroBble siBjeHus (15 u)

Tema 1.
3aKOHBI pacIpOCTPaHEHHUS CBETA

(6 =)

Hcrounuku cBera. JlyueBas Moaenb cBeTa.
[IpsiMonuHENHOE paclpOCTPaHEHUE CBETA.
3armenus Connua u JIynel. Otpakenue
cBera. [1nockoe 3epkano. 3aKkoH OTpaxeHus
cseta. [Ipenomnenue ceera. 3akoH
npenomiieHus ceera. [lonHoe BHyTpeHHEe
oTpakeHue cBera. Mcnonbs3oBanue
BHYTPEHHETO OTPAKEHUS B ONITUYECKUX
CBETOBOJAX.

HaGnronenue onbITOB, AEMOHCTPUPYIOLINX SBICHUE
IPSMOJIMHEHHOT 0 pacpocTpaHeH s cBeTa (BO3HUKHOBEHUE
TEHU U MOJIYTEHH), U UX UHTEPIIPETALNS C UCIOIb30BAHUEM
IIOHSTHSI CBETOBOTO JIy4a.

OOBsicCHEHHE ¥ MOJICTTUPOBAHUE COJIHEYHOTO U JIYHHOTO
3aTMEHUHN.

HccenenoBanue 3aBUCUMOCTH yITla OTPAXKEHUsSI CBETOBOIO JIyda
OT yIJ1a aJCHUS.

W3yueHne cBOMCTB N300paKEHHS B TUIOCKOM 3€pKaJie.
HaGnronenue v 00bsICHEHHE OIBITOB 110 MOJYYEHHIO
M300paX€HUI B BOTHYTOM U BBIIYKJIOM 3€pKaJlax.
HaGnroneHnue u 00bsiCHEHHE OIBITOB T10 NPEIOMIICHUIO CBETa
Ha I'PAaHUILIEC PA3JINYHBIX CPEJl, B TOM YHCJIE OIBITOB C IIOJHBIM
BHYTPEHHUM OTpa)keHHeM. MccienoBannue 3aBUCUMOCTH yIyla
IIPEJIOMIIEHUS OT YIVIa IIaJICHUsI CBETOBOIO JIy4a Ha I'PAaHHUILIE
«BO3JLYX-CTEKIJIO».

Pacnio3naBaHue sIBIICHUN OTPAKEHUS U IIPEJIOMIICHHS CBETA

B IIOBCEIHEBHOM U3HU. AHAIN3 U O0BACHEHHE SBICHUSA
ONTHUYECKOTO MUpPaXa.

Pemrenue 3a1a4 ¢ MCIOJIBb30BaHUEM 3aKOHOB OTPAKECHUS

Y IIPEJIOMJICHUS CBETA.

Tema 2.
JIuH3b1 ¥ onTHYECKHE TPUOOPHI

(6 1)

JIunza, xox ayded B muH3e. Onruueckas
cucrema. Ontuueckue npuOOpsI:
¢doTroanmnapar, MUKpOCKON U TesiecKkor. [1a3
KaK ONTHYECKas cucreMa. bim3opykocTs 1
JAIbHO30PKOCTb.

[Tonyuenue n300pakeHuii ¢ TOMOIIBIO COOMpArOIIEi 1
paccenBaroIE JTUH3HI.

Onpenenenre GOKYCHOIO pacCTOSTHUSI U OTITUYECKOM CHITBI
coOMparoIIel TUH3HI.

AHanu3 ycTpoicTBa ¥ PUHIUIIA IEHCTBUS HEKOTOPBIX
ONTHYECKUX NMPUOOPOB: (poToanmapaTa, MUKpOCKOIIA,
tesneckona (MC - 6uosiorusi, aCTpOHOMHUS ).

AHanu3 SBJIeHUH 0IM30pYKOCTH U 1aJIbHO30PKOCTH,
npuHImmna gaecteust oukos (MC - 6uonorus).

Tema 3.
Pasznoxenue Oenoro ceera

Pasnoxxenue 6enoro csera B criekTp. ONbITHI
Hprorona. CrnoxeHue cneKkTpagbHbIX

Habmtoienue no pasnoxeHuto 0enoro cBeTa B CIEKTP.
HabGmnronenue u 00bsICHEHHE ONBITOB IO MOJYYEHUIO OesIoro
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B criekTp (3 1)

uBeToB. Jlucnepcus ceera.

CBETa IPH CIIOKEHUHU CBETA Pa3HBIX IIBETOB.

[IpoBenenune u 00BsICHEHNE OMBITOB 110 BOCIPUATHIO 1[BETA
MIPEAMETOB MMPU WX HAOJIOICHUH Yepe3 1BETOBBIE (DHUIIBTPHI
(LIBETHBIE OYKH).

Paznen 12. KBanToBble siBiienusi (17 1)

Tema 1.
HcnyckaHue u norjiomeHue
cBeTa aToMoM (4 )

Omneitel Pe3epdopaa u rutanerapHas MoJieb
aroma. Mogens aroma bopa. Mcnyckanue u
MOTJIONIEHHUE CBeTa aTOMOM. KBaHTHI.
JIuHeityaTbie CIEKTPHI.

O6cyxnenue 1nienu onbIToB Pesepdopaa o nccinemoBanuio
aTOMOB, BBIJIBI)KEHHUE THUIIOTE3 O BO3MOXHBIX PE3yJIbTaTax.
OIBITOB B 3aBUCHMOCTH OT IPEAIOIAraeMOro CTPOCHHS
aToMOB, ()OPMYJTHPOBAHUE BHIBOJIOB U3 PE3YJIbTATOB OIBITOB.
OO0cyx1eHre TPOTUBOPEUHIA IJIAHETAPHOU MOJIETTH aToMa

Y OCHOBaHWH JUIsl THIIOTE3bl bopa o crarmoHapHbIX opOuTax
AIIEKTPOHOB.

HaOnroieHue CIjIONIHBIX ¥ IMHEWYAThIX CIIEKTPOB U3TYYCHUS
Pa3JIMYHBIX BCUICCTB. O6’I)$ICHCHI/IC JIMHENYaTBIX CIICKTPOB
U3JTYYCHUSI.

Tema 2.
Ctpoenue aToMHOTO siipa (6 1)

PanuoaktuBHOCTH. Anba-, 6eTa- u raMma-
n3inydeHusi. CTpoeHre aTOMHOTO siIpa.

Hyxnonnas mozaens aromHoro siapa. M30tomsl.

PanuoaktuBHbIe peBparnienus. [lepuos
nonypacnazaa. JlelcTBUs paMOAKTUBHBIX
W3JIy4eHUH Ha )KUBbIE OPTaHU3MBI.

OO6cyXaeHrne BO3MOKHBIX THITOTE3 O MOJICISIX CTPOSHUS SIIIpa.
Omnpenenenre cocraBa siaep Mo 3aJaHHBIM MaCCOBBIM U
3apsIIOBBIM YMCIIaM | T10 MOJIOKEHHUIO B IEPHOANIECKOM
cucteme 31eMeHToB (MC - xumus).

AHau3 U3MEHEHHsSI COCTaBa sIJIPa U €To MOJIOKEHUS

B IIEPUOIUYECKOM cucTeMe npu a-paguoaktuBHoctu (MC -
XUMHUS).

HccnenoBaHue TPEKOB 0-4acTHI] 110 TOTOBBIM (oTorpadusim.
OO6HapyxeHue U U3MEepeHue paarualuoHHoro poHa ¢
MIOMOIIBIO JO3UMETPA, OLIEHKA €r0 HMHTEHCUBHOCTH.

AHnanu3 OMOJIOTUYECKUX U3MEHEHUH, MPOUCXOISAIITUX TI0]T
JeiicTBueM paanoakTUBHbIX u3nydeHuii (MC — Ouomnorus).
Vcrionp30BaHne paJIiOaKTHBHBIX U3TYYCHUH B METUIIMHE
(MC - 6uonorus).

Tema 3.
SAnepusie peakiuu (7 1)

S nepHblie peakiyu. 3aKOHbI COXPaHEHUS
3apsI0BOrO U MacCOBOTO YHCEIl. DHEPrus
CBSI3M aTOMHBIX siiep. CBA3b MacChl U
sHepruu. Peakuyu cuHTes3a u AeneHus suep.

Pemienue 3a1a4 ¢ MCIOJIb30BaHUEM 3aKOHOB COXPaHEHMSI
MacCOBBIX U 3apsI0BBIX UHCEJ HA ONIPEAEICHUE PE3YIIHTaTOB
SJIEPHBIX pEaKMii; aHAJIN3 BO3MOXHOCTHU WJIM HEBO3MOKHOCTH
AJIEPHON PEaKIIHH.
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Uctounuku sHeprun CoJiHIa U 3BE3]I.
SnepHas sHepreTuka.

O1eHKa SHEPTUNU CBSI3U sJIEP € UCII0JIb30BaHUEM (DOPMYIIbI
OWHIITEHHA.

OOcy>kaeHne NeperneKTUB UCIOIb30BAHUS YIIPABISEMOI0
TEPMOSIIEPHOTO CUHTE3a.

OO6cy>kaeHne NpeuMyIIecTB U 3KOJIOTHYECKUX MpoodIIeM,
CBSA3aHHBIX C sJepHOI 3HepreTukoil (MC- skonorus).

IToBTOPHUTENHHO-00001IAK0 1M I

MOYJIb (9 1)

Cucremarusaius u 0000IIeHNIE
IPEIMETHOTO COJICPKAHUS

U OIIBITA JICATCILHOCTH,
npUOOPETEHHOTO NIPU U3YyYCHUN
Bcero Kypca ¢pusuku (7-9
KJIACCHhI).

O06o0061IeHre cofiepKaHus Kaxa0ro u3
OCHOBHBIX Pa3/IeNioB Kypca (pU3UKHU:
MEXaHHYECKUe, TeIUIOBBIC,
AJIEKTPOMAarHUTHBIE, KBAHTOBBIC SBJICHUSI.
HayuHblii METOJT TO3HAHUS U €T0 peaau3anus
B (husmueckux uccinenoBanusx. CBs3b
(DM3HKYN ¥ COBPEMEHHBIX TEXHOJIOTHIA B
obnactu nepenayu uHboOpMaIuu,
JHEPreTHKE, TPAHCTIOPTE.

BremonHenne y4eOHbIX 3aaHH, TPEOYIOMIHNX JeMOHCTPAIlUN
KOMIIETEHTHOCTEH, XapaKTEPU3YIOIINX €CTECTBEHHOHAYUYHYIO
rPaMOTHOCTb:

— NIPUMEHEHUS MOJYYECHHBIX 3HAHUM U1 HAYYHOIO
00bsicHEHNs PUBNICCKUX SBIICHUH B OKPYKaIOIIEH
MIPUPOJIE U TOBCEIHEBHOM KU3HU, a TAK)KE BBISIBJIICHUS
(hU3UYECKUX OCHOB PsiJla COBPEMEHHBIX TEXHOJIOTHI;

— NIPUMEHEHUS OCBOCHHBIX IKCIIEPUMEHTAIBHBIX YMEHHI
JUTS KICCIIETIOBAaHUS (PU3UYECKUX SIBJIICHUM, B TOM YHCIIC
JUISL IPOBEPKU TUIOTE3 U BBISIBJIECHUS 3aKOHOMEPHOCTEH.

Pemenne pacu€THbIX 3a/1a4, B TOM YKCII€ TPEATOIArar0InX
UCIOJIb30BaHNE (PU3MYECKON MO U OCHOBAaHHBIX Ha
COJIep’KaHUU PA3IUYHBIX Pa3/IeNoB Kypca (PU3UKH.
BrinosiHeHWE U 3a1mTa rpynnoBbIX WM WHIUBUIYAJIbHBIX
MIPOEKTOB, CBSI3aHHBIX C COZEpXKaHHEM Kypca (QH3UKH.
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