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HOACHUTEJDbBHAA 3AIIMCKA

[Ipumepnas paGoyas mporpamma 1o (uU3MKe Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl TOArOTOBJIEHa Ha OcHOBe DenepanbHOro TrOCYyIapCTBEHHOIO
o0pa3oBaTeNpHOTO  CTAaHIApTa OCHOBHOTO  obOmiero oOpasoBanusa  (IIpukas
MunuctepctBa npocBemeHuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBad
MunuctepctBoM roctutinu Poccuiickoit @enepannn 05.07.2021 r., peructpaiiioOHHbIN
Homep — 64101) (manee — ®I'OC OOO), Konuenuuu npenojaBanus (U3NKA B
Poccuiickoit denepanuu (yTBepxKaeHa pacnopsokeHueM [IpaBurenscrBa Poccuiickoi
®enepanuu ot 9 anpens 2016 r. Ne 637-p), [IpumepHoii mporpaMMbl BOCTUTaHUS, C
y4€TOM pacHpenesi€éHHbIX IO KllaccaM IMPOBEPSEMbIX TPEeOOBaHUN K pe3yibTaTam
ocBoeHust OCHOBHOM 00pa3oBaTEIbHON MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHMUS.

JIMYHOCTHBIE W MeETampeAMETHBIE pPe3yJbTaThl MPEJCTABICHBI C YUYETOM
0COOCHHOCTEN mpenoaaBaHusi (U3UKU B OCHOBHOM 00I1€00pa30BaTEIbHON IIKOJIE C
y4€TOM METOJMYECKUX TPATUIUN TMOCTPOCHHS IIKOJBHOTO Kypca (U3HKH,
peann30BaHHBIX B OOJbIIel yactu Bxomsamux B denepanbhbiii nepeueHs YMK 1o

buzuke.
OO0uas xapakTepuCcTHKA Y4eOHOro nmpeamera
«(puzuka»
Kypc ¢usuku — cucreMooOpa3yromuil s €CTeCTBEHHO-HAyYHbIX y4eOHBIX

MPEAMETOB, TTOCKOJIbKY (DU3UYECKHE 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB U SIBJICHUA,
M3ydaeMbIX XHUMHEH, OWojoruer, acTtpoHomMuerd © (Qu3nyeckol reorpadueii.
®du3rKa — 3TO NpEeAMET, KOTOPBIN HE TOJIBKO BHOCUT OCHOBHOM BKJIA/l B €CTECTBEHHO-
Hay4YHYIO KapTUHY MHUPa, HO U MPEIOCTaBIISIET HanboJIee siCHbIe 00pa3iibl TPUMEHEHUS
Hay4YHOTO METO/Ia MO3HAHUS, T. €. ClIoco0a MOJy4YeHUs] IOCTOBEPHBIX 3HAHUI O MUpE.
Hakonen, ¢usuka — 3TO mpeameT, KOTOPBIM Hapsay C APYTUMH €CTECTBEHHO-
HAay4YHBIMA TIPEAMETaMH JIOJDKEH JaTh IIKOJBHUKAM TIpelcTaBiieHne 00
YBJIIEKATEIbHOCTU HAYYHOTO MCCJEAOBAHUSA U PAJOCTH CAMOCTOSITEIbHOTO OTKPBITHS
HOBOTO 3HaHWs. ONHA W3 TIABHBIX 337a4 (PU3MUECKOrO0 OO0pa3oBaHUSI B CTPYKType
o0111ero o0pa3oBaHus COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHON IPAaMOTHOCTH
Y MHTEpeca K HayKe Y OCHOBHOM MacChl 00y4arolnXcs, KOTOPbhIE B JabHEUIIIeM Oy Ty T
3aHSATHI B CaMbIX pa3sHOOOpa3HbIX cdepax aearenbHocTH. HO HE MeHee BaKHOM
3a/71a4eil SIBNSICTCS BBISIBIICHHE M TMOJTOTOBKA TAJIAHTIMBBIX MOJOJIBIX JIFOACH IS
MPOJIOJDKEHNS 00pa3oBaHus M JaybHEWIIed TpodecCHoHaTbHON JeSATeIbHOCTH B

obnacTu CCTCCTBCHHO-HAYYHbIX I/ICCJ'ICI[OBaHI/Iﬁ n CO3JaHHNHU HOBBIX TEXHOJIOTUIA.
3



CornacHo NpUHSITOMY B MEXKyHApOIHOM COOOIIECTBE omnpeeneHuto, «EcrectBeHHO-
Hay4yHas TPaMOTHOCTh — 3TO CIHOCOOHOCTh 4YEJIOBEKa 3aHUMaTh AaKTUBHYIO
IPAKIAHCKYIO TO3UIMIO IO OOIIECTBEHHO 3HAYUMBIM BOIIPOCAM, CBSI3aHHBIM C
€CTECTBEHHBIMU HayKaMH, U €r0 FTOTOBHOCTh UHTEPECOBATHCS €CTECTBEHHO-HAYYHBIMU
uaesmMu. HaydyHo rpaMOTHBIN 4E€JIOBEK CTPEMUTCS y4aCTBOBATh B apTyMEHTUPOBAHHOM
oOcyXIeHuH MpoOJIeM, OTHOCSIIUXCSI K €CTECTBEHHBIM HayKaM M TEXHOJIOTHSIM, YTO
TpeOyeT OT HEro CIECAYIONIMX KOMIETEHTHOCTEM:

—Hay4YHO OOBSACHSITH SIBIICHUS,

—OIICHUBATh U TOHUMATh OCOOCHHOCTH HAy4YHOT'O UCCIIEA0OBaHUS,
—MWHTEPIPETUPOBATh JaHHBIE U MHCMOJIb30BaTh HAYYHBIE JI0KA3aTEIbCTBA JUIS
MOJIyYECHHS BBIBOJIOB.

N3ydenne @u3nku CrnocoOHO BHECTH pelIaloIui  BkiIaag B (HOPMUpPOBAHUE
€CTECTBEHHO-HAYYHOI rPaMOTHOCTH 00YyYaroLIuXCsl.

esu ndyyenust yueOHOIo nmpeamera
«hpusuka»

[lenn wu3yueHuss QU3MKU HA YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
onpenenensl B KoHuenuuu mnpenonaBaHus ydeOHoro mnpeamera «®dusuka» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit denepaiuu, peaau3yomux OCHOBHbIE
oOmeoOpa3oBarenbHble  MPOrpaMMmbl,  yTBEpKAEHHOW  pemieHueM  Kosteruun
MunuctepctBa npocsemeHus: Poccuiickoit ®denepaunu, npoTtokos oT 3 aekadps
2019 r. No [1K-4BH.

[enun n3zydenust GuU3UKM:

—TIpuoOpeTeHne MHTEepeca U CTPEMJICHUS] OOYyYaromMXCS K HAYYHOMY H3YUYEHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
—pa3BUTHE TIPEACTABICHUA O HAYyYHOM METOJ€ IMO3HaHUS U (POopMUpOBaHUE
MCCJIEI0BATENHCKOTO OTHOIICHHSI K OKPYXKAIOIUM SIBJIICHUSIM;

—GOopMHpPOBaHUE HAYYHOTO MHUPOBO33PEHHUS Kak pe3yJibTaTa HW3y4YeHHUS OCHOB
CTPOEHMS MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHY;

—(opMupoBaHue TPEJICTaBICHUA O POAM (PU3MKU JUISL  Pa3BUTHS  JAPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

—pa3BUTHE TIPEACTABICHUA O BO3MOXHBIX cepax Oymymied mpodeccCHoHaTbHON
NEeSTEIbHOCTH, CBA3aHHOM ¢ (PU3HUKOM, TOATOTOBKA K JAJIbHEUILIEMY 00YUYEHHUIO B ’TOM
HaIlpaBJICHUU.

JlocTxeHrne HSTUX I1IeJie Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
o0ecreunBaeTCs PelIeHUEM CICAYIOIINX 3a/1ay:

—TpuoOpeTeHre 3HaHUI O TMCKPETHOM CTPOSHHH BEUIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;



—TIpuOOpEeTeHHe YMEHUN ONMHCHIBATH M OOBACHATH (DU3MUECKUE SIBICHUS C
UCIOJIb30BAaHUEM MOTYYEHHBIX 3HAHUH;

—OCBOCHME METOJIOB PpEUICHMs] MPOCTEHIIMX pacu€THBIX 3a7ady ¢
UCIOJIb30BaHUEM (PU3UUYECKUX MOJIENEH, TBOPUECKUX U MPAKTUKO-OPHUEHTHPOBAHHBIX
3ajady;

—pa3BUTHE YMEHHI HaOII0AaTh MPHUPOJAHBIC SIBICHUS W BBIMOJIHATH OIBITHI,
nabopaTtopHble pabOThl M SKCIEPUMEHTAIbHBIE HCCIIECIOBAaHUS C HCIOJIb30BaHUEM
U3MEPUTENbHBIX TPUOOPOB;

—OCBOEHHE NPUEMOB PabOTHl ¢ HMH(pOpManMend (QU3NUECKOrO COAEepKaHUS,
BKJItOYash MH(OpPMALMI0 O COBPEMEHHBIX JOCTH)KCHHMAX (PU3MKH; aHaIW3 U
KPUTHUYECKOE OLIEHUBAaHUE UHPOpMALIHH;

—3HAaKOMCTBO €O cepaMu TpoPecCHOHATBLHON AEITEILHOCTH, CBSI3aHHBIMU C
¢bu3MKOW, W COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHIKCHHSIX
(U3MUECKON HAYKH.

MecTo y4eOHOro npeamera «pusnka» B y4eOHOM IIaHe

B cootBercTBUN ¢ PI'OC OO0 (dusuka sBisieTcst 00s3aTeIbHBIM TPEIMETOM
Ha YpOBHE OCHOBHOTO 00111eT0 00pa30oBaHus.

B 7 xrnaccax Ha u3y4eHHE MpeAMETa OTBOJUTCS ___ 2 4aca B HEJEIIO.

B 8 «xnaccax Ha u3y4deHHe MpeAMETa OTBOJUTCS 2 4aca B HEJEINIO.

B 9 «knaccax Ha u3y4deHHe MpeAMETa OTBOJUTCS 3 4aca B HEJEINIO.

B Temarnueckom IaHMpoBaHUM A1 7 U 8 KJIaccOB MperojaraeTcs pe3eps
BPEMEHH, KOTOPHIH YUWUTEIb MOKET HCIOJIb30BAaTh IO CBOEMY YCMOTPEHHUIO, a B
9 kimacce — MOBTOPUTEIBHO-0000IIAOIINI MOTYJTb.

CymmapHO n3ydeHue «(pusuka» B OCHOBHOM IIKOJIE IO IporpaMmMaM OCHOBHOT'O
oOmero oopa3oBaHus paccuyuTaHo Ha 235 4acos.



COAEPKAHUE YYEGHOI'O IPEJIMETA
«DOUSUKA»

7 kaacce

Paznen 1. ®usuka u €€ poJib B NO3HAHUYN OKPYKAIOIIEr0 MUPA

®duznka — Hayka o npupoje. Asinenus npupoasl (MC — 3y1eMeHTBI coiepKaHus,
BKJTFOYAIOIITNE MEXKTIPEIMETHBIE CBSI3H, KOTOPHIC TTOJAPOOHEE PACKPHITHI B
TeMaTUYECKOM IUTaHUPOBaHUM). Du3nuecKue SBICHUS: MEXaHUUYECKUE, TEIIOBLIE,
AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBbIC. DU3NUECKUE BETUUHHBI.
N3mepenne puznueckux BenuunH. Guszndeckue npudopsl. [lorpemnocts
u3MepeHuid. MexayHnapoiHas cucrema equuull. Kak ¢pusnka u ipyrue ecTeCTBEeHHbIE
HayKH U3y4aroT npupoay. EcrecTBeHHO-HAy4YHBIM METO/I MO3HAHUs: HAOJI0ICHUE,
MMOCTaHOBKA HAYYHOTO BOIPOCA, BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE
TUIIOTE3, 00BsICHEHHE Ha0I0aeMoro saBieHus. Onrcanue GU3nYecKux sIBJICHUN ¢
TOMOIILIO MOJIEIIEH.
Jlemoncmpayuu

1. Mexannueckue, TeIUIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBIICHHUS.

2. ®usndeckue mprudOpsI U IpoLeypa MPSMbIX U3MEPEHHM aHATIOTOBBIM U

U (pPOBBIM TPUOOPOM.

Jlabopamopnuie padbomut u onvimol

1. Onpenenenue MeHbI I€ICHUS KAIbl U3MEPUTEIBHOrO Mpudopa.

2. amepenne 00bEMa )KUIKOCTH U TBEPAOTO Tea.

3. Omnpepenenrie pa3MepoB MaJIbIX TE.

4. I3amepenue TemMneparypsbl Mpu MOMOIITH KUIKOCTHOTO TEPMOMETPA U AaTUUKa
TeMIepaTyphl.

Paznen 2. IlepBoHavajibHbIE CBeAeHUS 0 CTPOEHUH BellleCTBA.

CrtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mephl. ONbIThI, 10Ka3bIBAIOIINE
JTMCKPETHOE CTpOeHHUE BeliecTBa. [[BikeHne yacTull BemecTBa. CBs3b CKOPOCTH
JIBIDKEHUS 4acTHIL ¢ TeMiiepatypoil. bpoyHoBckoe aBuxkenue, nuddyzus.
B3anmoeiicTBrE YacTuIl BEMIECTBA: MPUTSHKEHUE U OTTAJIKUBAaHUE. ATpEraTHbIe
COCTOSIHUS BEIIECTBA: CTPOEHUE Ia30B, JKUAKOCTEN U TBEPBIX (KPUCTALTUYECKUX )
Tel. B3auMOCBSI3b MEXKIy CBOMCTBAMM BEUIECTB B Pa3HBIX arperaTHbIX COCTOSHUSIX U
WX aTOMHO-MOJICKYJISIPHBIM cTpoeHrueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.
Hemoncmpauuu

1. Habnronenne OpoyHOBCKOTO JBHXKCHHUSI.

2. Ha6monenue nuddyszuu.

3. HaGmronenue siBneHuit, OOBSCHAIOMIMXCS MTPUTSKEHUEM WIIH OTTATKUBAHUEM
YacTHIl BEIIECTBA.

Jlabopamopnwie pabomul u onvimol



1. Ouenka quamMeTpa aToMa METOJIOM PsIIOB (C UCTIONb30BaHUEM GoTorpaduii).

2. OnbIThI IO HAOIIOCHHUIO TEMIOBOT'O PACIIMPEHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CHIJI MOJIEKYJIIPHOTO IPUTSHKCHUS.

Pa3nen 3. /IBukeHHe U B3aUMOAeCTBHE TeJl.

Mexanuueckoe IBHKeHHe. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBH>KEeHHE. CKOPOCTb.
Cpennsisi CKOpOCTb P HEPABHOMEPHOM JBUKEHUU. Pacy€T myTu U BpeMeHu
IBYDKEHUS. SIBIeHHE HHEpUUU. 3aKOH HHEpUUHU. B3auMoeiicTBie Tell Kak IpHYrHA
M3MEHEHUS! CKOPOCTHU ABMKEHUs Tel. Macca kak Mepa MHEpPTHOCTH Teuna. [ImoTHoCTh
BenecTBa. CBs3b INIOTHOCTU C KOJMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTRA.
Cuna kak XxapakTepucTuka B3auMoeiicTBus ten. Cusa yrnpyrocT 1 3akoH ['yka.
N3mepenne cuiibl ¢ MOMOIIbIO AUHAMOMETpA. SIBJIeHHE TATOTEHUS U CHUJIA TSKECTH.
Cuna Tsoxectu Ha npyrux mianerax (MC). Bec tena. HeBecomocTs. CrioxxeHue cui,
HaIIpaBJICHHBIX 110 OHOU npsiMon. PaBHonercTByromas cui. Cuia Tpenus. Tpenne
CKOJIXKEHUS U TpeHue nokos. Tpenue B npupoje u texuuke (MC).
Hemoncmpauuu

1. HabmroieHne MexaHu4eckoro JBUKEHUs Teja.

2. I3smepeHue CKOpOCTH MPSIMOJIMHEWHOTO JIBUYKEHUS.

3. HaGmtonenue siBeHUs MHEPIUU.

4. HaOmroieHne u3MEeHEHUs] CKOPOCTH TP B3aUMOJECHCTBUU TEl.

5. CpaBHEHME MacC MO B3aUMOEHCTBUIO TEJ.

6. Cl0)KeHHE CUII, HAIPABJIEHHBIX 10 OJHOU MPSMOM.

Jlabopamopnuie padbomul u onvimol

1. Onpenenenune MWIOTHOCTH TBEPJOTO TENA.

2. ONBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSDKEHHS (Ieopmaium) npy>KuHbI
OT MPHUJIOKEHHOU CHJIBL.

3. OmbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUS CKOIBKEHHS OT CHJIBI
JABJICHUS U XapaKTepa COMPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBiieHre TBEPABIX TeJl, dKUAKOCTEN U ra30B.

Hasnenue. CriocoObl yMEHbILICHUS U YBEIUYCHHUS 1aBieHus. [[aBneHue rasa.
3aBUCUMOCTH JIaBJICHHs ra3a oT 00béMa, Temmnepatypsl. [lepegada napnenus
TBEPABIMU TEJIAMH, KUJIKOCTSIMU U razamu. 3akoH [lackans. [TneBmMaTuueckue
MalTuHbI. 3aBUCUMOCTD JaBJICHUS KUIKOCTH OT TITyOWHBI. [ uapocTatuyeckuii
napajaokc. Coobmraroruecs: cocyanl. [ mupaBnudeckue Mexanu3Mbl. ATmMocdepa
3emiu u atMoc(epHoe naBiieHue. [IpudrHbI CyIecTBOBaHUS BO3YIIIHOW 000JI0YKH
3emu. OnbiT Toppuuemm. M3amMepenne atMmochepHOro JaBlieHHs. 3aBUCUMOCTD
aTMOC(EpHOro JaBJIE€HUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! asis usmepenus
aTMocdepHoro napieHus. JleiicTBre )KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJIO.
Brirankuparomas (apxumenona) cuia. 3akod Apxumena. [naBanue tein.
Bosnyxonnasanue.



Hemoncmpayuu

1. 3aBUCMMOCTD JaBJICHHS Ta3a OT TEMIIEPATYPBI.

2. Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

3. CooO1maroImecs: CoCy/ibl.

4. I'mapaBInYeCKHid pecc.

5. [lposiBnenue nercTBHs aTMOC(EPHOTO JaBICHUSI.

6. 3aBUCHMOCTb BBITAIKUBAIOIIEH CUJIBI OT 00BEMA NOTPYKEHHON YacTH Tela U
TUIOTHOCTH KUJKOCTH.

7. PaBEHCTBO BBITAJIKUBAIOLLIEU CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

8. YcnoBue miaBaHus TEN: IJIAaBAHUE WM MOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOILICHHS TUIOTHOCTEN TeJIa U JKUJIKOCTH.

Jlabopamopnuie padbomut u onvimol

1. UccnenoBanue 3aBUCUMOCTH Beca Tea B BOJIE OT 00BbEMA MOrpyKEHHOMU B
KHUJIKOCTh YaCTH TeNa.

2. OnpeneneHue BBITATKUBAOIIEH CUIIBI, JENCTBYIOIIEN Ha TEJIO, MIOIrPYKEHHOE B
KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHIIBI, AEHCTBYIOIIEH Ha TEJO B
AKUJKOCTH, OT MaccChl Tea.

4. OnbITHI, JEMOHCTPUPYIOIINAE 3aBUCUMOCTD BBITATKUBAIOIIEH CUIIbI, IEUCTBYIOIIEH
Ha TeJIO B KHUIKOCTU, OT 00BbEMA MOTPYKEHHOM B *KUIKOCTh YAaCTU TeJla U OT
TLIOTHOCTH KUKOCTH.

Pasznes S. PaGoTra 1 MOIIHOCTB. JHEPrus

Mexanuueckas pabora. MoiHocTh. [IpocThie MeXaHU3MBI: pbIuar, 070K, HAKJIOHHAS
mockocTh. [IpaBuio paBHOBecus priuara. [I[puMeHeHue mpaBuiia paBHOBECUS
phruara K 6J10ky. «3o0s0Ttoe npaBusio» Mexanuku. KITJI mpocTeix MexaHU3MOB.
[IpocThie MexaHU3MBI B OBITY M TeXHUKE. Mexanndeckas sHeprusi. Kunernueckas u
MOTEHIMalIbHAs SHeprusl. [IpeBpallieHue 0JHOro BU1a MEXaHUUECKOW SHEPTHUH B
IPYroi. 3aKOH COXPAaHEHHMS YJHEPTUH B MEXAHUKE.

Hemoncmpauuu

1.ITpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomut u onvimol

1. Onpenenenrie pabOTHI CHIIBI TPSHUSI P PABHOMEPHOM JBUKEHUH TeJa 10
TOPU30HTAIBHOM ITOBEPXHOCTH.

2. UccrnenoBaHue yClIOBUM PaBHOBECHS pblyara.

3. U3mepenne KIIJ] HaKITOHHOM MIIOCKOCTH.



8 kiace

Pa3nea 6. Tens1ioBbIe ABJIEHUSA

OCHOBHBIE MOJI0KEHUS MOJIEKYISIPHO-KUHETUUECKON TEOPUU CTPOCHHMS BEILIECTBA.
Macca u pazMepbl aTOMOB ¥ MOJIEKYJI. OTBITHI, TOATBEPKAAIOIINE OCHOBHBIE
MTOJIOKEHUST MOJIEKYJISIPHO-KUHETHUECKON Teopru. Mojienu TBEPIOTro, KUJIKOTO U
ra3o00pa3HOro COCTOSIHHM BemecTBa. Kpucrammmaeckue u amopdHbIe Tena.
OOBbscHEHNE CBOMCTB ra3oB, JKUAKOCTEH U TBEPIBIX TNl HA OCHOBE MOJI0XKEHHIMA
MOJIEKYJISIPHO-KUHETUYECKOM Teopru. CMaurBaHUE U KaNUJUISIPHBIC SIBJICHUS.
TennoBoe pacmmpenne u cxxatue. Temmepatypa. CBs3b TeMIEPATypPbl CO CKOPOCTBIO
TEIJIOBOTO IBMXKEHMSI yacTull. BHyTpeHHss sHeprus. CrocoObl M3BMEHEHUS
BHYTPEHHEU dHEPIruu: Terionepeiada u copepiueHmue padboTel. Buabl
TeIUIonepeaayu: TEIIONPOBOIHOCTb, KOHBEKIIHS, U3lydeHrue. KoanuecTBo TEeIIOThI.
VY nenbHas TEIOEMKOCTD BelllecTBa. TenIo000MeH U TeIIOBOE PAaBHOBECHE.
YpaBHeHue TeraoBoro 0ananca. [InaBneHne u oTBep/ieBaHNE KPUCTATNIMUECKUX
BEILIECTB. Y JebHas TeIioTa miasieHus. [lapoobpa3zoBanue u KOHAEHCAIIMS.
Ucnapenue (MC). Kunienue. Y aenbHas TemioTa napoodpazoBanusi. 3aBUCUMOCTb
TEeMIIepaTypbl KATIEHUS OT aTMOC(PEPHOTo JaBieHus. BiaxHoCcTh Bo3ayxa. DHeprus
TOIUTMBA. Y IeTIbHAs TeryIoTa cropanus. [IpuHIUIBI paboThI TETIOBBIX JTBUTATEICH.
KIIJ TenoBoro asurartens. TenmoBele ABUTATENN U 3aIATA OKPYKAIOIIEH CPEIbl
(MC). 3akoH coxpaHeHHUs U MPEBPALIEHUS SHEPTUU B TEIUIOBbIX npoueccax (MC).
Hemoncmpauuu

1. Habmtogenne OpOyHOBCKOTO JBHXKCHUSI.

2. Habmonenue nuddysun.

3. HabGmroneHue siBIeHUI CMauyMBaHUs U KaWJUISIPHBIX SBJICHUI.

4. HabGmroieHre TerioBOro pacIupeHust Tedl.

5. I3meHeHue naBiieHus ra3a npyu U3MEHEeHUH 00bEMa U HarpeBaHUU UITU
OXJIQXKJICHUH.

6. [IpaBuna u3MepeHUs: TEMIIEPATYPHI.

7. Bunsl Temonepenayu.

8. OxaxeHue mpu COBEPIICHUH PaOOTHI.

9. HarpeBanue nipu coBepIIICHUU pabOThHl BHEITHUMHU CHUJIAMHU.

10. Habnroienve KumeHus.

11. HabmroieHre moCTOSTHCTBA TEMIIEPATYPhI IIPH TUIABJICHUU.

12. Mopaenu TEeIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie pabomul u onvimol

1. OnbITHI 110 OOHAPYKEHUIO ACHCTBUS CUJI MOJICKYJISIPHOTO HPUTSIAKEHUS.

2. OnbITHI 1O BBIPAIIMBAHUIO KPUCTAJJIOB MIOBAPEHHOM COJIM WUJTK caxapa.

3. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIIUPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX
Teql.



4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3/IyXa OT €ro 00béMa 1
HarpeBaHUs WA OXJIAKICHHUS.

5. [IpoBepka runore3bl TMHEHHONM 3aBUCUMOCTH JJTMHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

6. Habmronenne u3MeHeHHsI BHYTPEHHEN SHEPTHH Teja B pe3yJibTaTe TeIUionepeaadn
¥ pabOTHI BHEIIHUX CHUJI.

7. UccnenoBanue sIBJICHUS TEIUIOOOMEHA IMPU CMEUIMBAHUN XOJIOJHOM U TOpsYei
BOJIBI.

8. Omnpejenenrie KOJIMYECTBA TEIIOTHI, MOJIYYEHHOTO BOAOW MPH TEMIO0OOMEHE C
HarpeThiM METAJUIMYECKUM LIMIIMHAPOM.

9. Onpenenenue yaenbHON TEIUIOEMKOCTH BEILIECTBA.

10. UccnenoBanue mpoiecca uCnapeHusl.

11. Onpenenenne OTHOCUTENBHON BIAXKHOCTH BO3AyXa.

Pazgen 7. JiaekTpuyecKkue U MATHUTHbIE SIBJICHUS

DnexTpuzanms Ten. [Ba poaa aneKTpuyecKux 3apsaaoB. Bzaumoaencreue
3apSKEHHBIX TeJl. JIEKTpUUecKoe noje. Hanpssk€HHOCT AIEKTPUYECKOTO HOJIS.
[TpuHIMI CynepHO3UIINH SIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).
Hocurenu anexTpudeckux 3apsaoB. DIEMEHTAPHBIN 3JIEKTPUUECKAN 3apsil.
Crpoenne aroma. [IpoBOJHUKYN M AUIIEKTPUKH. 3aKOH COXPAHEHHUSI DJIEKTPUIECKOTO
3apsaa. DNEKTPUUYECKUI TOK. Y CJIOBUA CYIIECTBOBAHHUS AJIEKTPUYECKOTO TOKA.

W cTouHrKN TOCTOSTHHOTO TOKA. [[eCTBUS AJIEKTPUUECKOTO TOKa (TEII0BOE,
XUMHUYECKOE, MAarHUTHOE). DileKTpuueckas 1enb. Cuia Toka. DNeKTpHUUeCKoe
HarpspkeHue. COnpoTUBIEHUE IPOBOJHUKA. Y JEIBHOE CONPOTUBIIEHUE BEILIECTBA.
3akon Oma st yyactka nenu. [locnenoBarenbHOE M TApAIIIENIBHOE COETMHEHUE
MpOBOHUKOB. PaboTa 1 MOIITHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jxoymns— Jlenna.
DJexTpuyecKre e U MOTPEeOUTENH IEKTPUUECKOl 3Hepruu B 0bITy. KopoTkoe
3ambikaHue. [locTosiHHbIE MarHuThl. B3anmoielicTBHE MOCTOSIHHBIX MarHUTOB.
MaruuTtHoe nosne. MarautHoe noJie 3eMii U €ro 3Ha4eHue IS )KU3HU Ha 3eMUle.
OmneiT Opcrena. MarHuTHOE MOJIE DJIEKTPUYECKOTO ToKa. [ [pumenenne
AJIIEKTPOMATrHUTOB B TEXHUKE. J[€MICTBME MArHUTHOIO OIS HA IPOBOJHMK C TOKOM.
DNEeKTpOABUTATENb TOCTOSHHOIO TOKa. MICIIONb30BaHueE AIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAaX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABnenue 35eKTpoMarauTHON nHAYKuU. [IpaBuno Jlenua.
Onextporeneparop. CriocoObl MOTyYEHHS JIEKTPUUECKON IHEPTUU.
DJIEKTPOCTAHITUN HA BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU

Hemoncmpauuu

1. Dnexrpuzanus Tel.

2. /IBa posia 3lEKTPUUECKUX 3apsI0B U B3aUMOJACHCTBUE 3apPSKEHHBIX TE.

3. YCTpoHCTBO U IEUCTBUE 3IEKTPOCKOIIA.
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4. DnekTpocTaTuyeckast HHIyKIIHSL.

5. 3aKOH COXpaHEHUs JIEKTPUUECKUX 3aPsI0B.

6. IIpOBOTHUKYN U JUAJIEKTPUKH.

/. ICTOYHHMKY TTOCTOSIHHOTO TOKA.

8. JleiicTBUS IEKTPUUECKOTO TOKA.

9. I'a3oBbI# pa3ps.

10. U3mepenue cuiibl TOKa aMIepMETPOM.

11. MI3MepeHnue 3JIeKTpUYECKOr0 HAMPSKEHUS BOJIBTMETPOM.

12. Peoctat 1 MarasuH CONPOTUBIICHUH.

13. BzaumojeiicTBHE MOCTOSIHHBIX MAarHUTOB.

14. MoaenrpoBaHre HEBO3MOKHOCTH pa3/ieNICHHUs MOJIOCOB MarHuUTa.

15. MoaenrpoBaHre MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

16. OmpIT Dpcrena.

17. MaruuTtHOe noje Toka. JNeKTPOMAarHur.

18. JleficTBHE MarHUTHOTO TIOJISI HA TIPOBOJTHUK C TOKOM.

19. DnekTpoaBUTraTeNh HOCTOSSHHOTO TOKA.

20. UccnenoBaHue sIBICHUS AJIEKTPOMArHUTHOW MHAYKIIHU.

21. OnbiTel Papajes

22. 3aBUCUMOCTb HAIIPABJICHUS MHAYKIIMOHHOTO TOKa OT YCJIOBHUU €TI0
BO3HHKHOBEHUS

23. DIEKTPOTeHEPATOP MOCTOSHHOTO TOKA

Jlabopamopnuie padbomul u onvimol

1. OnpIThI 1O HAOTIOAEHUIO SJIEKTPU3ALUH TNl MHAYKLIKEH U PU CONTPUKOCHOBEHUHU.
2. UccnenoBanue AEMCTBUS AIEKTPUYECKOTO MOJIS HA IPOBOJHUKH U JUAIEKTPHUKHU.
3. COopka u mpoBepKa padOThI AJESKTPUIECKOM IIEIH IMTOCTOSHHOTO TOKA.

4. VI3MepeHue U peryJupoBaHUE CUIIBI TOKA.

5. U3mepenue u peryaupoBaHue HANPSKEHUS.

6. UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, MAYLIETO YEPEe3 pe3UCTOp, OT
CONMPOTHUBJICHUS PE3UCTOPA U HANIPSHKEHUS Ha PE3UCTOPE.

7. ONBITBL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AIEKTPUUYECKOTO CONPOTUBIICHUS
IIPOBOJIHMKA OT €r0 JJIMHBI, IUIOIIAH ITOIIEPEYHOr0 CEYEHUS U MaTepHaIa.

8. IIpoBepka npaBuiia CI0KEHUS HAIIPSKEHUH TIPH ITOCJIEI0BATEILHOM COEIMHEHNN
IBYX PE3UCTOPOB.

9. IIpoBepka nmpaBuia sl CUJIbI TOKA IPU MapalieIbHOM COCIMHEHUH PE3UCTOPOB.
10. Onpenenenue pabOThI AEKTPUUECKOTO TOKA, UIYIIETO Yepe3 pe3UCTOop.

11. Onpenenenne MOIHOCTH JIEKTPUUECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.
12. MccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIIYIIETO Yepe3 JaMIIOUKY, OT
HANPsKECHHS HA HEM.

13. I/ICCHGI[OBaHI/Ie MargamMTHOI'O B3&HMOI[CI>1CTBH$I IIOCTOAHHBIX MAarHuTOB.
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14. VccnenoBanue AEMCTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

15. OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI B3aUMOIEUCTBUS KATYILIKH C
TOKOM U MarHuTa OT CUJIbl TOKA U HAaIIPABJICHUS TOKA B KaTyIIIKE.

16. N3y4yenue neiicTBUSI MarHUTHOTO IOJIL HA IPOBOJIHUK C TOKOM.

17. KonctpyupoBanue 1 u3ydyeHue paboThl 3J€KTPOIBUTaTES.

18. OMBITHI 110 UCCIIEIOBAHUIO SIBJIEHUS JIEKTPOMAarHUTHOW MHTyKLIUH:
MCCJIEI0BAHNE U3MEHEHUI 3HAYEHU U HAIlPaBJIEHUS! HHAYKIIMOHHOTO TOKa

9 kJacc
Pa3nen 8. Mexannueckue AiBJICHUA

Mexannueckoe aBmxeHne. MarepuanibHas Touka. CucrteMa oTcyéTa.
OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKEHUS. PaBHOMEPHOE MPSIMOJIMHENHOE
nBrkeHue. HepaBHOMepHOE MPAMOIMHENHOE ABMKeHUE. CpeHsst 1 MTHOBEHHAs
CKOPOCTB TEJa P HEPABHOMEPHOM JABUKECHUU. Y CKOpEHHE. PaBHOYCKOpEHHOE
npsiMoJiHeHoe BmkeHue. CBoooHoe najgenue. OnwiThl [Mamues.

PaBHOMEpHOE NBMXEHHE 110 OKPY>KHOCTH. [lepuos u yactoTa oOpalieHus.
JluneriHas v yriioBast CKOpocTH. LIeHTpoCTpeEMHUTEIIBHOE YCKOPEHHUE.

[Iepseiit 3akoH HeroToHa. Bropoii 3akoH Hetotona. Tperuii 3akoH HeroToHa.
[IprHnmn cynepnosunnu cwit. Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia
TPEHUS CKOJIBXKEHHUS, CUJIa TPEHUS MMOKOS, APYTrrue BUIbl TpeHus. Cua TSKECTH U
3aKOH BCEMUPHOTO TATOTEHUA. Y CKOPEHHE CBOOOIHOTO NajeHus. JIBUKEeHHE TIaHEeT
Bokpyr Comnnna (MC). IlepBast kocmudeckasi CKOpocTh. HeBecoMOCTh U meperpy3Kku.
Nmnynece Tena. U3menenne umiynbca. IMImynbe cuiibl. 3aKOH COXPaHEHUS
nmnyibca. Peakrusrnoe asmkenue (MC).

Mexanudeckasi paboTa 1 MOIIIHOCTh. PaboTa cui TsbKecTH, ynpyrocTu, TPEHHUS.
Casi3b sHepruu 1 paboThl. [loTeHInanpHas SHepTus Tela, MOHATOTO HaJl
MOBEpXHOCTHIO 3emuin. [loTeHIManbHas SHeprus ckaTtou npyxuHel. Kunernueckas
sHeprus. Teopema 0 KWHETUYECKON YHEPTUH. 3aKOH COXPAHEHHUs MOJIHOU
MEXaHHYECKON IHEPTUH.

Jlemoncmpayuu

1. HaGmronenne MexaHM4ecKoro IBMKEHHSI TeJla OTHOCUTEIFHO Pa3HBIX TENl OTCUETa.
2. CpaBHEHUE TTyTEN U TPAEKTOPUI JBUKEHUS OJTHOTO U TOTO K€ TeJIa OTHOCUTEILHO
pa3HBIX TEJI OTCYETA.

3. U3mepeHne CKOpOCTH U YCKOPEHHUS TPSAMOJIMHEWMHOTO JBUKEHUS.

4. ccrienoBaHue NPU3HAKOB PAaBHOYCKOPEHHOTO JBUKCHUA.

5. HabmoneHue ABMKEHUSI Tejla MO OKPYKHOCTH.

6. HaGnrogeHne MexaHM4eCKUX SBJICHHUM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUU OTHOCHUTEIILHO KaOWHEeTa

buzuKH.
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7. 3aBUCUMOCTb YCKOPEHHUS TeJla OT MacChl TeJla U ACHCTBYIOLIE HA HETO CHUIIBI.

8. HabGmroneHue paBeHCTBa CUJI IPU B3aUMOJEHCTBUM TEI.

9. 3meHeHue Beca Tena npu yCKOPEHHOM JIBHYKEHUU.

10. Ilepenaya umItysbca py B3aMMOIEHCTBUH TEIL.

11. TIpeoOpa3zoBaHus SHEPTUU TP B3aUMOJICHCTBUU TEII.

12. CoxpaHeHue nMItyjibca Npyu HEYIPYroM B3aUMOJEHCTBUU.

13. CoxpaHneHnue nMitysbca npyu adCOIIOTHO YIPYTOM B3aUMOEICTBUN.

14. HabGnroneHnue peakTUBHOTO JBUKECHUS.

15. CoxpaneHrne MEXaHMUYECKOM 3HEPTUU IIPU CBOOOJHOM MaJACHUH.

16. CoxpaHeHne MEXaHUYECKON PHEPTUU IIPU IBHKEHHUH TeJa MO ACHUCTBUEM
PYXXUHBI.

Jlabopamopnuie padbomut u onvimol

1. KoHCcTpyHnpoBaHue TpakTa i pa3roHa U JaJIbHEUIIET0 PABHOMEPHOTO IBUKECHUS
HIapHUKa WIH TEJIEKKU.

2. OnpeneneHue cpeJHerd CKOPOCTH CKOJIbKEHUSI OpyCKa W ABUKEHUS IIapUKa 110
HAaKJIOHHOMU IIOCKOCTH.

3. Omnpenenenne yCKOpeHHs TeNa Ipu PAaBHOYCKOPEHHOM JIBM>KEHHUH 10 HAKJIIOHHOM
IIJIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH NPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HaYaJIbHOW CKOPOCTH.

5. [IpoBepka runoTe3bl: €Ciy NPy PaBHOYCKOPEHHOM JABUKEHUH 0€3 HauallbHON
CKOPOCTHU ITyTH OTHOCSITCS KAaK Psii HEYETHBIX YKCEII, TO COOTBETCTBYIOLINE
IIPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. NccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CUJIbI HOPMAJIBHOTO
JaBJICHUS.

7. Onpenenenne kodppuimeHTa TpeHUs CKOJIbKEHUS.

8. Onpenenenne KECTKOCTH NPYKHUHBI.

9. Onpenenennie pabOTHI CUIIbI TPEHUS IPU PABHOMEPHOM JIBUKEHUH TEJa MO
TOPU30HTATBHON MOBEPXHOCTH.

10. Onpenenenue pabOThI CUITBI YIPYTOCTH MPHU TOIBEME TPy3a C UCTIOIb30BAHUEM
HEMOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB.

11. 3y4yeHue 3aK0Ha COXpAaHEHUs SHEPTUU.

Pa3nesn 9. Mexanuveckue KoJieOaHUsI U BOJHBI

KonebarenbHoe asuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: epuo,
4acToTa, aMILIMTyAa. MaTteMaTu4ecKui U NPYyKUHHBIA MasTHUKHU. [IpeBpaienue
SHEPTUU MpH KoJieOaTeILHOM IBI)KEHUH. 3aTyXarolue Kojeoanus. BeiHyK1eHHbIe
kosneOanus. Pezonanc. Mexannyeckue BosHbl. CBOWCTBa MEXaHUYECKUX BOJIH.
[IpotonbHBIE M TONIEPEYHBIE BOJIHBI. [[JIMHA BOJIHBI M CKOPOCTH €€ paclpOCTPAHECHHUS.
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MexaHnnueckue BOJHBI B TBEPJOM Tene, ceiicMuueckue BoaHbl (MC). 3Byk.
['pomKkocTb 3ByKa U BeicoTa ToOHa. OTpaxeHue 3Byka. MHGpa3Byk U yIbTpa3ByK.
Hemoncmpayuu
1. HaGmronenue xkoneOanuii T€1 Mo ACHCTBUEM CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.
2. HabGmonenue koneOaHuii rpy3a Ha HUTH U Ha MIPYKUHE.
3. HabGnronenue BbIHYKIEHHBIX KOJEOAHUI 1 pe30HaHca.
4. PacpocTpaHeHHe MPOAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HabnrogeHnue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
6. AKyCTUYECKUI PE30HAHC.
Jlabopamophuie padbomul u onvimaol
1. Onpepnenenrie 4acTOTHI U IEPHOJIa KOIeOaHU MAaTEMaTUYECKOTO MasiTHUKA.
2. OnpeneneHue 4acToThl U Mepro/ia KOJeOaHUil Npy>KMHHOTO MasiTHUKA.
3. MccnenoBanue 3aBUCUMOCTH MIEPHOJIa KOJIEOAHHUI MOJIBEIIIEHHOTO K HUTHU Tpy3a OT
JUTMHBI HUTH.
4. UccnenoBaHue 3aBUCUMOCTH MEPUO/Ia KOJIEOaHUI NPY>KMHHOTO MasiTHUKA OT
Macchl Tpy3a.
5. IlpoBepka HE3aBUCUMOCTH NEepHOa KoJeOaHu rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Tpy3a.
6. ONbITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh NIEPHOJIa KOJIEOaHU Py KUHHOTO
MasgTHHUKA OT MACChI TPy3a U )KECTKOCTH MPY>KUHBI.
7. I3MepeHne yCKOpeHusi CBOOOHOTO TaJICHUS.
Pa3nen 10. DieKTpoMarHuTHOE 1M0Jie M 3JIEKTPOMATHUTHbIE BOJTHBI
DJIEKTPOMAarHUTHOE 1MoJie. DJIEKTPOMarHuTHeIE BOJIHbI. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJH. [1Ikana aekTpoMarHuTHeIX BOJIH. Vcrionbs30BaHne
AJIIEKTPOMATHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.
DnexkTpoMarHMTHas npupoa csera. CKkopocThk cBeTa. BoaHOBBIE CBOKCTBA CBETA.
Hemoncmpauuu

1. CgoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.

2. BomHOBBIEC CBOIICTBA CBETA.
Jlabopamopnuie padbomut u onvimol
1 M3yueHune CBOMCTB 37€KTPOMArHUTHBIX BOJIH C TIOMOIIIbIO MOOMIIBHOTO TenedoHa.
Pa3znen 11. CBeToBbIC SIBJICHUA
JlyueBas monenb cBera. ictounuku ceeta. [IpsamonrHerHOEe pacipoCTpaHEHUE
ceeta. 3atMeHus Connua u JIyasl. Otpaxkenue cBera. [Inockoe 3epkano. 3akoH
oTpaxeHus ceera. [Ipenomnenue ceera. 3akoH npejgomiieHus csera. [loaHoe
BHYTpPEHHEE OTpakeHue cBeta. JImnza. Xona aydei B inH3e. OnTudeckas cucteMa
¢doToanmapara, mukpockona u teneckorna (MC). I'ma3 kak onTudeckasi CUCTeMa.
bim30pyKoCTh M AAIBHO30PKOCTb.
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Pa3noxenue 6enoro ceera B criektp. OnbiTel HetoToHA. ClioxkeHue
CIIEKTPAJIbHBIX LBETOB. /(ucnepcus ceera.
Hemoncmpayuu
1. IlpsimosMHENTHOE PACTIPOCTPAHEHUE CBETA.
2. OtpaxeHue cBera.
3. [Nomyuenue n300pakeHU B TUIOCKOM 3€pKaJie.
4. IlpenomiieHue cBera.
5. Xox mydel B COOMpArOIIEH JIMH3E.
6. Xoj iydeil B paccerBaroLICH JIUH3E.
7. IlomydyeHue n300paKEHUM ¢ MOMOIIBIO JIMH3.
8.Ilpuniun aeiictBus ¢oToanmapara, MUKpPOCKOIA U TEJIECKO- Ta.
9.Monenp rnasa.
10.Pa3noxenue 6e10ro cBera B CIEKTP.
11.ITonydyenue 6eoro cBeTa Mpu CIOKEHUU CBETA PAa3HBIX LIBETOB
Jlabopamopuwvie padbomol u onvimul
1.MccnenoBanue 3aBUCUMOCTH yIJia OTPa)KEHHsI CBETOBOIO JIyda OT yIJia MMaICHUS.
2.M3yuyeHue xapakTepUCTUK N300paKeHUsI IPEIMETA B IUIOCKOM 3€pKaJie.
3.MccnenoBanue 3aBUCUMOCTH yIJia MPEJIOMIICHUS] CBETOBOIO JIyda OT yTJia MaJICHUs
Ha I'PaHULIE «BO3TyX—CTEKIIO».
4 .ITonyyeHnre u300pa’keHUI C MOMOIIBbIO COOMPAIOIIEH JTUH3HI.
5.0npenenenre GOKYCHOTO PACCTOSIHUSI M ONITUYECKON CHJTBI COOUPAIOIIEH JIMH3HI.
6.01BbITHI O PA3JI0KEHUIO OEJIOr0 CBETA B CIIEKTP.
7.01BITHI IO BOCHPUATHUIO LIBETA IPEIMETOB MPH UX HAOIIOJECHUH Yepe3 LIBETOBbIE
(GUIBTPEL.
Pa3gen 12. KBantoBble siBJeHUA

PanoakTHBHOCTD KaK CBUJIETEIBCTBO CII0KHOTO CTPOEHUS aTOMOB.
OmneiTel Pe3epdopaa u minanerapHas Mmojaens aroma. Moaens atoma bopa.

Hcenyckanue u nornouieHre cBera aroMoM. KBaHThI. JIU- HeMYaThIe CIIEKTPHI.
PannoaktuBHOCTH. Aliba-, 6eTa- U ramma-usiydeHus. CTpoeHUe aTOMHOTO sJipa.
Hyxiionnast monens atromHoro siapa. M30Tonsl.
PannoaktuBHbIe peBpaenus. Ilepuoa nomypacnazga aTOMHBIX €p.
SnepHble peakuu. 3aKOHBI COXPaHEHUS 3apsA0BOT0 U MAaCCOBOI'O YHCEI. DHEPTHUS
CBSA3M aTOMHBIX siiep. CBs3b Macchl M S3HEPrUuu. Peakiny cuHTE3a U I€JIEHUS SAED.
Uctounuku sneprun Comnnna u 38é31 (MC).
SAnepHas sHepreTuka. JlelcTBrs paIMOaKTUBHBIX U3JyYEHUN Ha )KUBbIE OPraHU3MbI
(MC).,[lemoncmpayuu
1. CriekTpsl U3my4YeHus.
2. CHexTpsbl pa3inuHbIX Ta30B.
3. CnekTp BojOpoOa.
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Jlabopamopnwie padbomut u onvimol

1. HaGnronenue CrulonIHbIX M JIMHEMYaThIX CIIEKTPOB U3IIy4YECHHUS.

2. UccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY IyTH (110
dhortorpadusm).

IHoBTOpPUTEIBLHO0-0000 1AM MOAYIb

[ToBTOpUTENHEHO-00001AIOMINK MOAYJIh TIPEIHA3HAYEH /ISl CUCTEMAaTU3alluU U
0000111eHHsI IPEIMETHOTO COJIEPKAHUS U OMBITA IEATETLHOCTH, IPUOOPETEHHOTO
IpU U3yYEHUU BCETO Kypca (GU3UKH, a TAKXKE JIsl MOArOTOBKH K OCHOBHOMY
roCyJIapCTBEHHOMY 3K3aMeHY M0 (U3HKe JJIs1 00y4JaroImuXcsi, BRIOPABIINX 3TOT
y4eOHBIN peIMET.

[Ipu n3ydeHnr JaHHOTO MOAYJIS PEATTU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI
NEeSTENBbHOCTH, HA OCHOBE KOTOPBIX 00ECIEYMBAETCS JOCTHKEHUE TPEAMETHBIX U
MeTanpeIMETHBIX INIAHUPYEMBIX Pe3yIbTaTOB 00yueHus1, GOpMUpPYETCs
€CTECTBEHHO-HAY4YHasl FPAMOTHOCTB: OCBOCHHE HAYYHBIX METOJ/I0B UCCIIEAOBAHUS
SIBJICHUM MIPUPOJIBI U TEXHUKH, OBIIAJICHUE YMEHUSIMH OOBSICHATh (PU3NYECcCKue
ABJICHHSI, IPUMEHSS ITOJTYyUYEHHbIE 3HAHUS, PEIIATh 3a/1a4, B TOM YUCJIE
KAueCTBEHHbBIE U IKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIMATBEHO AEATENBHOCTHBIN XapaAKTEp JAHHOTO pa3enia peaanu3yeTcs 3a
CY€T TOTO, YTO y4YalIUecs BHIMOJIHAIOT 3aJJaHus, B KOTOPBIX UM MpEIaraeTcs:

® Ha OCHOBE MOJYYEHHbIX 3HAHUN PACTIO3HABATh U HAYYHO OOBSCHATH
duznyeckue BJICHUs B OKPY KaIoLIe MpUpoe U MOBCEIHEBHOM KU3HH;

® UCIOJIb30BaTh HAYYHbBIE METO/IbI UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUH, B TOM
YyucIie s IPOBEPKU TMIIOTE3 U MOJYUYEHHS] TEOPETUUECKUX BBIBOJIOB;

® OOBSICHATH HAYYHbIE OCHOBBI HalOOJIe€ BaXKHBIX TOCTUKEHUN COBPEMEHHBIX

TE€XHOJIOTUI, HAllpUMEP, MPAKTUUECKOT0 UCTIOJIb30BAHUS PA3TUUYHBIX

MCTOYHMKOB 3HEPIMH Ha OCHOBE 3aKOHA IPEBPALIEHUS U COXPAHEHUS BCEX

M3BECTHBIX BUJIOB YHEPTUU.

Kaxxgas 3 Tem qaHHOTO pas3zelnia BKI0YaeT SKCIIEPUMEHTAIBHOE HCCIIE0BaHNE
obo0aroiiero xapakrepa. Pazien 3aBepiiaercs NpoBeICHUEM JUArHOCTUYECKON U
OILICHOYHOU paboThI 32 KypC OCHOBHOM IITKOJIBI.
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ILJIAHUPYEMBIE PE3YJIBTATHI OCBOEHUA YYEBHOI'O
IHNPEAMETA «®PU3UKA» HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA3OBAHUA
N3yyenue yueOHOro mnpenmera «@Pusnka» Ha YPOBHE OCHOBHOIO OOIIETO

o0pa3oBaHus JIOJHDKHO OO€CleuuBaTh JOCTHKEHUE CIEAYIOUIUX JIMYHOCTHBIX,
MeETaIpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIM4HOCTHBIE pPe3yJIbTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS pabodeil mnporpamMmel 1O (U3KKE
OCHOBHOro 00mero o0pa3oBaHusl JOCTHTalOTCd B  €IMHCTBE Y4eOHOM U
BOCIIUTATEJIBHOW JEATEIIBHOCTH B COOTBETCTBUM C TPAAULMOHHBIMU POCCHUUCKUMMU
COLMOKYJIBTYPHBIMM M JIYXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMH, NPUHATBHIMHA B
oOlIecTBe MpaBWiIaMd M HOPMaMu TOBEAEHUS M CHOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAaMOBOCIHUTAHUS W CaMOpa3BUTHUA, (HOPMUPOBAHMS BHYTPEHHEU
ITO3UIUY JTUYHOCTH.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHUS pabouell mporpamMmbsl MO (U3HKE IS
OCHOBHOr0 0011ero o0pa3oBaHUs JOJKHBI OTpa)kaTb TOTOBHOCTb OOYYaroIIMXCs
PYKOBOJCTBOBATHCA CUCTEMOM ITO3UTUBHBIX LICHHOCTHBIX OPUEHTALIUN U pacCLIipeHue
OIIBITA AEATEIBHOCTH Ha €€ OCHOBE U B IIPOLECCE PEATU3ALNHA OCHOBHBIX HAIIPABICHUN
BOCIIUTATENBHOM JESITENBHOCTH, B TOM YUCJIE B YACTH

Iampuomuueckoe 6ocnumanue:
—TIpPOSIBJIEHNE HMHTEpPECA K HMCTOPUA M COBPEMEHHOMY COCTOSIHUIO POCCHMCKOU
(bu3NYEeCKON HAYKH;
—IIEHHOCTHOE OTHOILIEHHE K JOCTUKEHHUSIM POCCUNCKHUX YUEHBIX-(PU3HKOB.
I'pasicoanckoe u 0yxo6Ho-HpagcmeeHHoe 60CnUmMAHUE:
—TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXXJIEHHUU OOIECTBEHHO3HAUMMbIX U
ATUYECKUX MpPOOJEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHHM
busuKy;
—OCO3HaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHIMUIIOB B IESITEIBHOCTH YUYEHOTO.
Acmemuyeckoe eocnumanue:
—BOCIIPUATHE JCTETUYECKUX KadecTB (U3NYECKOM Hayku: €€ TapMOHHYHOTO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH.
Ilennocmu nayunozo nosnanus:
—OCO3HaHHE LIEHHOCTU (PU3MYECKON HAyKH KaKk MOIIHOIO MHCTPYMEHTa MO3HAHUS
MHpA, OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEUILIEH COCTABIISIOIIEH KYJIbTYPHI;
—pa3BUTHE HAy4yHOU JIOOO3HATENLHOCTH, MHTEpeca K HCCIEI0BaTEIbCKON
NEATEIIBHOCTH.
Dopmuposanue Kyabmypol 300p06bs U IMOUUOHATILHOZ0 OIAONONYHUUA:
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—OCO3HAaHWE IIEHHOCTH Oe3omacHOro obOpa3a JKM3HH B  COBPEMEHHOM
TEXHOJOTUYECKOM MUPE, BAXKHOCTH MPaBHJI O€301IaCHOT0 TTOBEJICHUS HA TPAHCIIOPTE,
Ha JIoOporax, ¢ dJEKTPUUECKHUM U TETUIOBBIM 000PYAOBAaHHUEM B JJOMAIITHUX YCIOBHUSX;
—Cc(OpMHUPOBAHHOCTh HaBBIKA peQICKCUM, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY U
TaKOTO K€ TIpaBa y IPyroro 4eioBeKa.
Tpyooesoe eocnumanue:

—AaKTUBHOE yYacTHE B PEIICHUHU MPaKTUYECKUX 3a7ad (B paMKax CEMbHU, ITKOJIBI,
ropojia, Kpasi) TEXHOJIOTHIECKON M CONMAIbHON HAIPaBIECHHOCTH, TPEOYIOIINX B TOM
gyucie U GU3NIECKUX 3HAHUM;
—HHTEpeC K MPAKTUYECKOMY U3YyUYECHHIO MPOodecCcuil, CBI3aHHBIX C (DU3UKOM.

JKonr0cuueckoe eocnumanue:
—OpHUEeHTaIMs Ha TIpUMEHeHNe (U3UYECKUX 3HAHWUU JUIsl pelieHus 3a1a4d B 00JacTH
OKpYXXAIOIIe Cpeapl, TUIAHUPOBAHUS TIOCTYNIKOB M OIEHKHM WX BO3MOYHBIX
MOCJIEICTBUMA 1T OKPYXKAIOIICH Cpenbl; —OCO3HAHHWE TJ00aTBbHOTO XapakTepa
AKOJIOTHYCCKUX TPOOJIEM U ITyTEH X PEIICHUS.

Aoanmauyusa oOyuarouezoca K UBMEHAIOWUMCA YCA0BUAM COUUANLHOU U
npupooHoil cpeowvl:
—MOTPEeOHOCTh BO B3aUMOJICHCTBUU TPHU BHITIOJIHEHUH HMCCIIECOBAaHUN U MPOEKTOB
(M3UYECKOM HAMPABIEHHOCTH, OTKPBITOCTD ONBITY ¥ 3HAHUSIM JIPYTHX;
—TIOBBIIIICHNE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTHUCCKYIO IeATeIbHOCTD;
—MO0TpeOHOCTh B (POPMUPOBAHUH HOBBIX 3HAHUIA, B TOM 4KCIie (POPMYIUPOBATH UJIEH,
MTOHATHUS, THITOTE3bI O PU3NUECKUX 0OBEKTaX U SIBIICHUSX;
—O0CO3HaHHE JACPUIUTOB COOCTBEHHBIX 3HAHMH W KOMIICTEHTHOCTEH B 00JacTh
busuKy;
—TUTAaHUPOBAHKE CBOETO PA3BUTHS B IPHUOOPETCHUH HOBBIX (PU3NUECKUX 3HAHUIM;
—CTpEeMJICHHE aHAIM3UPOBATh W BBISIBISITH B3aWMOCBS3U TMPHUPOJIBI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C MCTIOJIb30BaHUEM (PU3HUCCKUX 3HAHUH;
—OIICHKA CBOMX JICUCTBHM C YUETOM BIUSHUS HA OKPYKAIOIIYIO CPEAy, BO3MOKHBIX
rJ100aJIbHBIX ITOCIENCTBUH.

MeTanpeameTHblie pe3yJbTaThl

YHuBepcajJbHbIe IO3HABATEIbHBbIE eCTBUS

Bba3oeuvie nozuueckue oeiicmeusn:

—BBISBJSITh M XapaKTepU30BaTh CYIICCTBEHHbIC TPU3HAKA OOBEKTOB
(s1BIEHUN);

—YyCTaHaBJIMBaTh CYIECTBEHHBIH MpPHU3HAK KilacCU(UKAIMKM, OCHOBAHMS JIJIs
000011IeHNs U CPAaBHEHUS,;

—BBISBIISITh 3aKOHOMEPHOCTH M IIPOTHBOPEUHSI B pacCMaTpHBaeMbIX (pakTax,

JaHHBbIX 1 Ha6J'IIOI[eHI/I$IX, OTHOCAIIHNXCA K (bHSI/I‘{eCKI/IM SABJICHUSAM,
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—BBIABIIATh TNPUYUHHO-CIEACTBEHHbIE CBS3M TPU H3YYCHUH (UBHUECKUX
SABJICHUM W TIPOLIECCOB; JeiaTh BBIBOJBI C HCIOJIB30BAHUEM JACAYKTUBHBIX M
WHAYKTUBHBIX YMO3aKJIIOUEHHH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (DU3MUYECKUX
BEJIMYMH;

—CaMOCTOATEIBHO BBHIOMPATh CHOCO0 perieHnus yueOHOM Pu3ndecKkon 3a1adu
(cpaBHEHME HECKOJBKHMX BapHAaHTOB pELICHHs, BbIOOpP HamOoJiee MOIXOISALIETO C
Y4ETOM CaMOCTOATEIBHO BBIJIEICHHBIX KPUTEpUEB). ba3oBbIe HUCCIEIOBATEIBCKHE
JNEUCTBUSL:

—HCMOJIb30BaTh BOMPOCHI KaK UCCIEA0BATENLCKIUI HHCTPYMEHT MTO3HAHUS;

—TPOBOAUTH MO CaMOCTOSTENILHO COCTaBJICHHOMY IUIAHY OMBIT, HECIOXHBIN
(bu3MYecKuil IKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BAHNE (PUZUYECKOTO SBIICHUS,

—OIIEHUBATh Ha MPUMEHUMOCTH M IOCTOBEPHOCTH MH(POPMAILINIO, TTOTyUYEHHYIO
B XO/JI€ UCCJIEA0BAHMS WA IKCIIEPUMEHTA;

—CaMOCTOSITENIbHO (POpMYIUPOBaTh OOOOIIEHUS U BBIBOJABI MO pe3yJibTaTam
MPOBEIEHHOTO HAOIIOJEHUS, OIbITA, UCCIIEIOBAHUS;

—IIPOTHO3UPOBATH BO3MOXKHOE JlajlbHEeHIIee pa3BUTHE (PU3HMUECKUX [TPOLIECCOB,
a TaKKe BBIIBUraTh MPEANOJIOKEHUS 00 KX pa3BUTUHM B HOBBIX YCIOBHUSX U
KOHTEKCTaXx.

Paboma c ungpopmauei:

—IPUMEHSTh Pa3JIMYHbIE METOJIbl, UHCTPYMEHTHI U 3allpOChl MPHU MOUCKE U
oToope nHbOpPMAIlMU WU JTaHHBIX C YYETOM MPEJIOKEHHOU ydueOHOM (hu3nuecKoit
3a/1a4u;

—aHaJIU3UPOBATh, CUCTEMATH3UPOBATh W WHTEPIPETUPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUJOB U (POPM TIPEICTABICHHUS,

—CaMOCTOSTEILHO ~ BBIOMpATh  ONTHUMAIbHYIO  (QOpMy  TIPEICTaBIICHUS
nHpopMaIluul U WUIIOCTPUPOBATh peEIIaeMble 3a7a4d HECJIOKHBIMU CXEMaMHu,
auarpaMMaMu, UHOM TpaduKoil 1 X KOMOUHAILUSMHU.

YHuBepcajJbHble KOMMYHUKATUBHBIE 1eHCTBUSA

Obwenue:

—B XoJie OOCYXJEeHHs Y4eOHOro MaTepualia, Pe3yJbTaToB Ja0OpPaTOPHBIX
paboT W TPOEKTOB 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKTaeMOW TeMbl U
BBICKa3bIBaTh WJICH, HAIICJICHHbIE HA pEIIEHHWE 3aJauyu U MOJJep KaHue
01aroeIaTeIbHOCTH OOIICHUS;

—COTIOCTaBJISATh CBOU CYXKJICHHS C CYXKJICHUSIMU APYTUX YYaCTHUKOB JIHAJIOTA,
O0OHapyXUBaTh PA3IUIUE U CXOJICTBO MO3UITUH;

—BbIpakaTh CBOIO TOYKY 3pEHUS B YCTHBIX U TMHCHBMEHHBIX TEKCTaX; —
myOJUYHO  TMPEJCTABIATh  PE3YNbTaThl  BBIMOJIHEHHOTO  (PU3MUYECKOTO  OIbITa

(3KCcTIepUMEHTAa, UCCIEA0BAHUS, IPOEKTA).
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Coemecmnasn oeamenvHocmsy (COmMpyoOHUUECME0):

—TOHUMATh M UCIOJb30BaTh MPEUMYIECTBA KOMaHJAHONW U UHIMBUAYaTbHOM
paboThI PU PEIICHUH KOHKPETHOU (PU3NYECKON POOIeMBbl;

—TPUHUMATH L€ COBMECTHOM JESTENbHOCTH, OPTaHU30BbIBATH JACHCTBUS 110
e€ JOCTMKEHUIO: paclpelessiTh pOJv, OO0CYKIaTh NPOLECCHl M PEe3yibTaThl
COBMECTHOI paboThl; 0000111aTh MHEHHUSI HECKOIBKUX JIFOJIEH;

—BBITOJHATh CBOIO YacTh PabOThI, JOCTUTAs KAYECTBEHHOTO pe3yJbTaTa To
CBOEMY HAIPABIICHUIO U KOOPIUHUPYS CBOM JICHCTBHS C IPYTUMHU WICHAMU KOMAaH/IbI;

—OILICHUBAaTh KAadyeCTBO CBOETr0 BKJIaJa B OOIIMNA NPOIAYKT IO KPUTEPUSIM,
CaMOCTOSTENbHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICUCTBUSI.

YHuBepcaJbHbIe peryjisiTuBHbIe 1eCTBUS

Camoopzanusayusn:

—BBISBJISATH TPOOJIEMBI B )KH3HEHHBIX W YICOHBIX CUTYAIHUSIX, TPCOYIOMNX TSI
pereHus GU3NICCKUX 3HAHWM;

—OpHUEHTUPOBAThCA B PA3IUYHBIX  MMOAXOJaX MPHUHATHS  PEIICHUN
(MHAMBUAYATIBHOE, IPUHSATHE PEIICHUS B TPYIIIE, IPUHATHAE PEIICHUI TPYIION );

—CaMOCTOSITETILHO COCTAaBIISITh AJITOPUTM PEIICHUS (PU3MUYECKOU 3a/layul WIIn
IlaHa HCCIEOBaHUS C Y4YETOM UMEIOIIUXCS PECYypcOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH Ipe/jIaracMbIe BApUAHTHI PEIICHU;

—1enaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

Camoxonmpons (peghrexcusn):

—1aBaTh aJICKBATHYIO OLICHKY CUTYallUM U MpejiaraTh MjiaH e€ U3MEHEHHUS;

—OOBSCHATh ~ TPUYMUHBI  JIOCTMOKCHHS  (HEJOCTIDKEHUS)  Pe3yJbTaToOB
NEeSTEILHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

—BHOCHUTh KOPPEKTUBBI B JIEATEIBHOCTH (B TOM YHCIE B XOJ BBITIOJHECHUS
(U3UYECKOTO HCCIENOBAHMS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCS CUTYaIlUH, YCTAHOBJICHHBIX ONTMOOK, BOSHUKIITUX TPYIHOCTEH;

—OLICHUBAaTh COOTBETCTBUE PE3YNIbTATA LIEJIU U YCIOBUSM.

IMouuoOHANbHBLI UHMENIEKM:

—CTaBUTh ce0sl HA MECTO JAPYroro 4eJlioBeKa B XO0JI€ CIopa WM JUCKYCCHUU Ha
HAy4HYIO TEMY, TOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYTOTO.

Ipunamue cedsa u opyzux:

—TMpu3HaBaTh CBOE MPABO HA OMIMOKY MPHU pPEIIeHUH (HU3MYECKUX 3a7a4 WA B
YTBEPKJICHHUSIX HAa HAyYHBIC TEMBI U TAKOE K€ TMPaBO JPYToro.
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IIpeaMeTHBbIe pe3yabTaThl

7 rjaacce

[IpenMeTHBIe pe3ynbTaThl Ha 0a30BOM  ypOBHE JIOJDKHBI — OTpakaTh
c(hOpPMHUPOBAHHOCTH y 00YUAIOIINUXCS YMEHUI:

—HCTOJIb30BaTh MOHATHUS: (PU3MUECKUE U XUMUYECKHE SBJICHUS; HAOIIOICHHE,
AKCIIEPUMEHT, MOJIEIb, TUIIOTE3a; CAUHUIBI (PU3UIECKUX BEIIMYWH; aTOM, MOJIEKYyJa,
arperaTHbIC COCTOSIHHS BelecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE); MEXaHMIECKOE
NBIDKCHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE, MPSAMOJIMHEHHOE), TpPaeKTOpHs,
paBHOJICUCTBYIOIAsA CwiI, Jedopmarus (ympyras, IUIaCTHYECKas), HEBECOMOCTD,
COOOIIAOIINECS COCYIBI;

—paznuuath sBileHus (Aud@ys3us; TErnaoBoe BHXXEHUE YACTUI] BEIIECTBA;
PaBHOMEPHOE ABMKEHUE; HEPABHOMEPHOE ABMKCHUE; MHEPIIUS; B3aUMOCHCTBHE TET;
paBHOBECHE TBEPJBIX TEJ C 3aKPEIUIEHHOW OChIO BpallleHHUs; Mepeaada J1aBiICHUS
TBEPABIMU TEJIAMH, KUIKOCTAMH M Ta3aMH; aTMOC(EpHOE JaBlICHUE; TIJIaBaHUE TeE,
MpeBpaIleHUs] MEXaHUYECKOW SHEPIUH) M0 OINMHUCAHMIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JICMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBJICHUE;,

—pacno3HaBaTh MIPOSIBJIICHUE M3YUYEHHBIX bU3nIECKUX SIBJICHUH
B OKpYXalollleM MHUpe, B TOM uuciie (pu3nueckue sBJICHUS B MNPUPOJE: MPUMEPHI
JBIKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B dKUBOW U HEKUBOU MPUPOJE; ACHUCTBUE CUITBI
TPEHUsI B IPUPO/JIC U TEXHUKE; BIUSIHUE aTMOC(HEPHOTO JIaBJICHUS HA )KUBOW OPraHU3M;
IJIaBaHUE PbHIO; phIUard B TeEJI€ YEOBEKa; MPU ATOM TMEPEBOJUTH MPAKTUYECKYIO
3alayy B Yy4eOHYIO, BBIICNATH CYIIECTBEHHBIE CBOWCTBA/MPU3HAKU (HHU3UUECKUX
SIBJICHUI;

—OMMUCHIBATh M3YYCHHBIE CBOMCTBA TN M (PU3HUCCKUE SBJICHUS, MCIOIB3YS
(dbu3nyecKkue BeTUInHbI (Macca, 00bEM, INIOTHOCTH BEIIECTBA, BPEMS, TyTh, CKOPOCTh,
CpeaHsisi CKOPOCTh, CUJIa YIIPYTOCTH, CUJla TSKECTH, BEC Tella, CUJla TPEHUs, TaBIICHHUE
(TBEpHOrO TEna, KUIKOCTH, Ta3a), BHITAIKMBAIONIAS CHJIa, MEXaHMYEcKas pabora,
MOITHOCTb, IIJIEYO CHWJIbI, MOMEHT CHJbl, KOI(P(UIIMEHT TMOJE3HOr0 JCHCTBUS
MEXaHH3MOB, KHHETUYECKasl U MOTSHIMAIbHAS dHEPIHs); IIPU OMUCAHUU MPABUIHHO
TPaKkTOBaTh (U3UYECKUN CMBICT HCIONB3YEMBIX BEIMYUH, WX OOO3HAYCHUS W
SAVHUIBI (DU3UYECKUX BEJIMYMH, HAXOAUTh (POPMYIIbI, CBS3BIBAIONIME JTAHHYIO
(UBUYECKYI0 BEIMYMHY C JPYTUMH BEJIMYMHAMU, CTPOUTH TPAPUKUA H3YUEHHBIX
3aBUCUMOCTEH (DM3UYECKUX BEIIMYUH;

—XapaKkTepu3oBaTh CBOMCTBA TeJ, (uU3UUecKue SBJICHUS U TMPOLECCHI,
WCIIONB3Ys TIpaBWJIa CJIOKEHHMS CW (BAOJb OJHOW MpsiMoit), 3aKkoH ['yka, 3akoH
[lackans, 3axkoH Apxumesna, TMpaBUIO paBHOBecus pbruara (00Ka), «30JI0TOE
IIPaBHJIO» MEXaHWKH, 3aKOH COXPAaHCHHS MEXaHMUECKON SHEPTHH; IIPH STOM JaBaTh

CJIOBCCHYIO (bOpMy.HI/IpOBKy 3dKOHa M 3alIMChIBATh €TI0 MATCMATHYCCKOC BBIPAKCHUC,
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—OOBICHATH (U3NYECKUE SIBJICHUS, IPOLIECCHI U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCT€ CHUTyallUd IPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTOrMYECKHX LIaroB C
O1opoy Ha 1—2 U3y4eHHbIX CBOWCTBA PU3NUYECKUX SIBJICHUN, PU3NUECKUX 3aKOHA WIN
3aKOHOMEPHOCTH;

—pemath pacy€THbIE 3a/1a4 B 1—2 IEHCTBUS, UCIIOJIB3YS 3aKOHBI M (DOPMYJIBI,
CBs3bIBatoIlMe (U3NYECKHE BEIMYMHBI: Ha OCHOBE aHaJIW3a YCJIOBUA 3aJauu
3aMUChIBaTh KPAaTKOE YCJIOBHE, MOJCTABIATH (U3MUECKUE BEIMYMHBI B (OPMYIBI U
IPOBOJUTH PACUETHI, HAXOJUTh CIPAaBOYHBIC JAHHBIE, HEOOXOAUMBIE ISl PEIICHUS
3a]1a4, OLICHUBATh PEAIMCTUYHOCTD MOTYYEHHON (PU3NYECKON BETUUYHHBI;

—pacno3HaBaTb IpOOJIEMBbI, KOTOpPbIE MOYKHO PpELIUTh MpPU OMOUIU
(U3MYECKUX METOJIOB; B OINHCAHMM MCCIEIOBAaHUSA BBIJIEIATh IPOBEPSIEMOE
MpEANnoJoXKeHne (rUmoTesy), paszauyaTb M UHTEPHOPETHPOBATH  MOJTYUYEHHBIH
pe3ynbTaT, HAXOJAUTh OIIMOKHU B XO/JI€ OIbITA, I€JIaTh BHIBOABI [0 €r0 PE3yJIbTaTaM;

—TPOBOAUTH OMNBITHI IO HAOJIIOACHUIO (PU3NYECKUX SBJIICHUN WM PU3NYECKHUX
CBOMCTB Tei: (OPMYJIMPOBATh NMPOBEPSEMbIE MPEANOI0KEHHUS], COOMPATh YCTaHOBKY
U3 MIPENJIOKEHHOTO 000pYyI0BaHMs, 3alUChIBaTh XOJ OMNbITa M (OPMYIUPOBATH
BBIBOJIBL;

—BBINOJHATH MPSMbIE U3MEPEHUS PACCTOSHHUSI, BPEMEHH, MacChl Tella, 00bEMa,
CWJIBl M TEMIIEpaTypbl C HMCIHOJIb30BAHUEM AHAJIIOTOBBIX W LHU(PPOBBIX MPUOOPOB;
3aMKUChIBaTh MOKA3aHUsS MPUOOPOB € YUETOM 3aJaHHOW aOCOJIOTHOM MOIPELIHOCTH
U3MEPEHUN;

—TIPOBOJUTh MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PU3MUECKON BEIMUYUHBI OT
APYrof ¢ MCHOJIb30BAaHUEM MPSIMBIX MU3MEPEHUN (3aBUCHUMOCTH IIyTH PaBHOMEPHO
JBIKYILETOCS TeJla OT BPEMEHU JBHUKEHUS TEJIa; CHIIBI TPEHUS CKOJIBKEHUS OT CUJIbI
JaBJICHUs, KadecTBa 00pabOTKH MOBEPXHOCTEH TeI M HE3aBUCUMOCTHU CHJIbI TPEHUS OT
IJIOMIAM CONPUKOCHOBEHUSI TEJ; CWJbl YHNPYrOCTH OT YUIMHEHUS MPY>KUHBL;
BBITAJIKMBAIOIIEH CHJIBI OT 00bEMa MOTPYKEHHOM 4YacTH Tela W OT IUIOTHOCTU
KUAKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, HA KOTOPYIO
NOTPYKEHO TEJO; YCIOBUM IUIaBaHUs TEJl, YCIOBUN paBHOBECHs pbluara v OJOKOB);
y4acTBOBaTh B IUJJAHHUPOBAaHUHM Y4e€OHOTO HCCIENOBaHMs, COOMpPATh YCTAaHOBKY U
BBITIOJHATh U3MEPEHUs, CIeaysl NMPeAsIOKEHHOMY IUIaHy, (PMKCUpPOBAaTh Pe3yJbTaThl
MOJIyY€HHOW 3aBUCUMOCTH (PM3MYECKUX BEIUYMH B BUJE MPEAJIOKEHHBIX TAOIUI U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yIbTaTaM UCCIIEI0BAHMUS;

—TPOBOAUTh KOCBEHHBIE HU3MEpEHUs (PU3NYECKUX BETUYUH (IUIOTHOCTH
BEILIECTBA KUJKOCTU U TBEPAOIO TeJa; CUjla TPEHUS CKOJIbXEHUS; TaBJICHUE BO3IyXa;
BBITAJIKMBAIOIIAS CWJIa, JCUCTBYIOIIAs Ha IMOrPYKEHHOE B JKUIAKOCTH TEJIO;
KO3 (UIUEHT TOJE3HOTO ACUCTBUS MPOCTHIX MEXaHU3MOB), CIEAYS MPENIoKEHHON
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WHCTPYKIIMU: TP  BBIMOJHEHUW U3MEPEHUU COOMpPATh OSKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBIYMCIISATh 3HAUCHUE UCKOMOW BEJIMYUHBI,

—Cco0JIIoAaTh MpaBuiia TEXHUKU 0€30MacHOCTH MpH padboTe ¢ J1abopaTOPHBIM
00opy10BaHUEM;

—YyKa3bIBaTh MPUHIIUIIBI ACHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIONTHUECS COCYIbI, 0apOMETP, PhIUar, MOABUKHBIA 1
HETIOABMOKHBIA 0JI0K, HAKJIOHHAS TUIOCKOCTD;

—XapaKTepu30BaTh MPUHIINIIBI JIEUCTBUS W3YUYEHHBIX npuboOpoB
U TEXHUYECKUX YCTPOMCTB C OMOPON Ha WX OMUCaHUs (B TOM UYMCIIC: TOAMIMITHUKH,
YCTPOMCTBO  BOJIONPOBOJIA, THAPABIMYECKUM TIIPEeCC, MAHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, apEOMETP), UCIIOIB3YS 3HaHHS O CBOMCTBAX (PU3NUECKUX SBJICHUM
1 HE0O0XO0IUMbIe (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

—IPUBOIUTH MPUMEPHI / HAXOAUTH UHPOPMALINIO O MpUMEPaX NPAKTUUECKOTO
WCIIOJB30BaHUs (PU3NUECKUX 3HAHUN B TOBCEIHEBHOM KU3HHM MJi1 OOECIeUYeHUs
0e3omacHOCTH TpH OOpalleHHMH C NpUOOpaMU M TEXHUYECKHMMH YCTPONCTBAaMH,
COXpaHEGHHUS 370pOBbS U COOJIIOJACHUS HOPM DKOJIOTHYECKOrOo IIOBEJICHHUS B
OKPYIKAIOIIEH CPELE;

—OCYIIECTBIATh OTOOp MCTOYHMKOB MHpopManuu B cetu HTepHeT
B COOTBETCTBHHM C 3aJIAHHBIM MOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCSA 3HAHUI
U MyTEM CPABHEHUSI PA3IUYHBIX HMCTOYHUKOB BBIICTATh HHGOpPMAILIMIO, KOTOpas
SIBJISIETCS MPOTUBOPEUUBON UITM MOXKET OBITh HEJOCTOBEPHOM;

—MUCIOIb30BaTh TMPHU BBINOJHEHUH YYEOHBIX 3aJlaHUM HAy4YHO-TOMYJISPHYIO
JUTEepaTypy (PU3MUECKOTro coaep)KaHUs, CIPABOYHBIE MaTEepHUalIbl, PECYpCHl CETH
WNHtepHer;, Bimanerh mNpuéMamMud KOHCIIGKTHPOBAHUS TEKCTa, IpeoOpa3oBaHUs
nH(pOpMAaIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

—Cco3/1aBaTh COOCTBEHHBIE KpaTKHWE IMHUCBMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 HMCTOYHHMKOB HH(OpMaIu (PU3UYECKOrO COJAEpKaHUs, B TOM YHCIIEC
MyOJIMYHO JeNaTh KpaTKUe COOOIIEHMSI O pe3yjibTaTax MPOEKTOB WM Y4EOHBIX
HCCIIEIOBAHNM; TIPY 3TOM I'PAMOTHO MCIIOJIb30BaTh U3YUYEHHBIN IOHATUNHBIN anapar
Kypca (pU3HMKH, CONPOBOXK/IATh BRICTYINICHUE MPE3EHTAILINCH;

—TpU BBITIOJTHEHUU YYEOHBIX TPOEKTOB U HCCIEAOBAHUM paclpenessaTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTABJICHHBIMHU 3aJladyaMH, CIICIUThH 3a
BBIIIOJIHEHUEM IIJIaHA JEUCTBUI, aJ€KBATHO OLIEHUBATL COOCTBEHHBIM BKJIAI B
NeATEIbHOCTh TPYIIbI; BRICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBASI
MHEHHUE OKPYKAIOIIHX.
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8 kiacc

[IpenMeTHble pe3ynbTaThl Ha 0a30BOM  ypOBHE JIOJDKHBI  OTpakaTh
c(hOpMHUPOBAHHOCTH Y 00YUAIOIIMXCSI YMEHUI:

—MHCMOJIb30BaTh MOHSTUS: Macca M pa3sMepbl MOJICKYJ, TEIJIOBOE IBUKCHUE
aTOMOB W MOJIEKYJI, arperaTHBhIC COCTOSIHUS BEIECTBA, KPUCTAULIUICCKHE i aMOP(HBIC
TeNla, HACHIIIEHHBIM W HEHACBIIMICHHBIN Tap, BIAXHOCTh BO3AYyXa; TeMmIeparypa,
BHYTPEHHSISI SHEPIUsi, TEIJIOBOM JBUTATENb; SJIEMEHTAPHBIM 3JICKTPUUYECKUM 3apsi/,
AIEKTPUUYECKOE MOJIE, MPOBOJIHUKHU U AUIICKTPUKH, MOCTOSHHBIN AJIEKTPUUECKUN TOK,
MAarHuTHOE I10JI¢;

—paznuyaTh SABJIEHUS (TEIJIOBOE paclIMpeHHue/ckaThe, Terionepeaaya,
TEIUIOBOE  PAaBHOBECHE, CMAuYMBaHHWE, KANWUISIPHBIE SBJICHUS, HCIAPCHHUE,
KOHJICHCALIUS, IUIaBJICHUE, KPHUCTaJUTU3aIUs (oTBepaeBaHuUE), KHUIICHHUE,
Temionepeaaya (TErIoNpOBOIHOCTb, KOHBEKIIUS, W3JIYyYCHUE); SJEKTpHU3alUs Ted,
B3aMMO/JICUCTBUE 3aPSJ0B, NEUCTBUSA JIEKTPUUECKOTO TOKAa, KOPOTKOE 3aMbIKaHUE,
B3aMMO/JICHCTBUE MArHUTOB, JIEUCTBUE MArHUTHOTO TMOJII HAa MPOBOJHUK C TOKOM,
AJICKTPOMAarHuTHAsI MHAYKITUS) IO OMTMCAHMIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, JICMOHCTPUPYIOIINX JJAHHOE (PU3UUECKOe SBJICHHUE;,

—pacrno3HaBaTh  MPOSBICHUE  H3YYCHHBIX  (PU3MYECKUX  SBJICHUH B
OKPY’KAIOIEM MHUPE, B TOM YKCIIe PU3NUECKUE SIBICHUS B MPU- POJC: TOBEPXHOCTHOE
HaTSDKCHUE W KalWUISIPHBIE SIBICHUS B IPUPOJIC, KPUCTAIIBI B MPUPOJIE, U3IIyUCHUE
Conniia, 3amMep3aHue BOJ0EMOB, MOpCcKUe Opur3bl, 00pa3oBaHKE POCHI, TYMaHa, UHES,
CHEra; AJIEKTPUYECKUE SIBJICHUSI B aTMocdepe, DJIEKTPUUECTBO KUBBIX OPTaHU3MOB;
MarHuTHOE ToJie 3eMJid, Jperd IOoJIF0COB, pOJh MarHUTHOTO TIOJIS JJIS KWU3HU Ha
3emiie, MOISAPHOE CUSTHUE; TIPH OTOM IIEPEBOAUTH MPAKTUUYECKYIO 3a7auy B yUeOHYIO,
BBIJICTISATH CYIIIECTBEHHBIC CBOMCTBA/IPU3HAKY (PHU3UUSCKUX SBIICHUIA;,

—OMMUCHIBAaTh M3YYCHHBIC CBOMCTBA TelI M (PU3MUECKUE SIBJICHUS, HCIIOIb3YS
(u3nyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPrHUs, KOJIMYECTBO TEIIOTHI,
yAenbHas TeIOEMKOCTh BEIIECTBA, yAeIbHAs TEIJIOTA IJIaBJICHUS, yIeJIbHAs TeIIoTa
napooOpa3oBaHus, yJelbHas TEIJI0Ta CrOpaHUs TOIUIMBA, KOA()(PUIIMEHT MOJIE3HOTO
JIEUCTBUS TETUIOBOW MallWHbI, OTHOCUTEJIbHAS BJIAXKHOCTh BO3/1yXa, AJIECKTPUYECKUN
3apsj, CUJia TOKA, OJJIEKTPUUYECKOE HaMpsHKEHHWE, COMPOTUBIICHHE IPOBOJIHUKA,
yAEIbHOE COMTPOTHUBIICHHUE BEIIECTBA, pa00Ta M MOIIHOCTD YJIEKTPUUECKOTO TOKA); TIPH
OMHMCAHUM TPABWIBHO TPAKTOBATh (DM3MYECKUN CMBICI HCIOJB3yeMbIX BEJIUYHH,
0003HaYEHUS U €UHULIBI PU3MYECKUX BEIUYHMH, HAXOAUTH (DOPMYIIbI, CBS3BIBAIOIIINE
JaHHYI0 (U3UYECKYIO BEJIWYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH Tpaduku
M3YUYCHHBIX 3aBUCUMOCTEH (PU3HMYECKUX BEJIUYNH;

—XapaKTepU30BaTh CBOMCTBA TeJI, (PU3MYECKUE SIBICHUSA M IIPOIICCCHI,
HCIIOJNB3Ysl OCHOBHBIE MOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpPUH CTPOCHUS

BEIIIECTBA, MPHUHLMI CYNEPHO3ULIUN TOJIeM (Ha KA4eCTBEHHOM YPOBHE), 3aKOH
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coXpaHeHus 3apsjaa, 3a- KoH OMa Juis ydacTka Lend, 3akoH Jxoyns—IJlenna, 3akoH
COXpaHEHUs PHEPruu; MpU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aIMChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

—OOBSACHATh (PU3NYECKHUE TMPOIECChl W CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTYAIMU MTPAKTUKO-OPUEHTUPOBAHHOIO XaPAKTEPA: BBISBIISTH MPUUUHHO-
CJI€ICTBEHHBIC CBS3U, CTPOUTh OOBACHEHUE U3 1—2 JIOTUYECKUX IIaroB ¢ OMOPOM Ha
1—2 wu3y4YeHHBIX CBOICTBa (PU3MUECKUX SIBICHUN, (PU3NYECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEN;

—pelaTh pacy€THbIC 3a/1a4u B 2—3 NEHCTBUS, UCTIOJb3Ys 3aKOHBI U (HOPMYJIbI,
CBsA3BIBAIONME (PU3MYECKHE BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBUSA 3aJa4d
3alUChIBATh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK JAHHBIX ISl PEIICHUS 3a/1a4u,
BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JIJIsl €€ PEIlICHUs], POBOJIUTD Pac- YEThI
M CpaBHUBATH IOJYYEHHOE 3HayeHUE (U3UUYECKON BEIUYMHBI C HW3BECTHBIMU
JTaHHBIMU;

—pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MpH MOMOIIU
($U3UYECKUX METO/IOB; UCIIOIb3Ys ONMUCAHUE UCCIIEIOBAHUS, BBIJCISTH IPOBEPSIEMOE
MPEIIOJIOKEHHUE, OLICHUBATh IPABUIIBHOCTh MOPSAKA MHPOBEACHUS HCCIIEIOBaHUs,
JI€J1aTh BBIBOJBI;

—IIPOBOJIUTH ONBITHI O HAOIIOJEHUIO (DU3UUECKUX SABICHUN WIN (PU3UYECKUX
CBOMCTB TeJl (KallWJUISIPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3/lyXa OT €ro o0béma,
TEMIIEpaTypbl; CKOPOCTH MPOLIECCa OCTHIBAHUS/HATPEBAHMS IIPU U3IIYyYEHHUH OT I[BETa
M3IIyYaroIe/Moraomaromed  MOBEPXHOCTH; CKOPOCTh  HCMAPEHUsS BOJBI  OT
TEMIIEpATYpbl KUJIKOCTA M IUIOIIAAM €€ TOBEPXHOCTH; JJIEKTPU3ALMSA TEIl U
B3aMMOJEHUCTBUE DJICKTPUUECKUX 3apsAA0B; B3aUMOJCUCTBUE MTOCTOSHHBIX MarHUTOB,
BU3YaJIU3alUsl MATHUTHBIX [OJIEN ITOCTOSHHBIX MATHUTOB; IEMCTBUS MATHUTHOT O I1OJIA
Ha NPOBOJAHUK C TOKOM, CBOMCTBa JJIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJBUIATEIIS
MIOCTOSIHHOTO TOKa): (pOPMYJIMpPOBATH MPOBEPSIEMbIE MPEIINONOKEHUSA, COOUpPAThH
YCTAaHOBKY M3 MPEIJIOKEHHOro OOOpYyJOBaHUS; OMNHUCHIBATH XOJ OMNbITA H
(hopMyIHpoOBaTh BHIBOIHI;

—BBINOJIHATh NPSMbBIE U3MEPEHUS TEMIIEPATYPHI, OTHOCUTEIBHOW BIIAXKHOCTHU
BO3/lyXa, CWJIbl TOKA, HAMPSDKCHHUS] C HCIOJIh30BAHUEM aHAJOTOBBIX MPUOOPOB H
JTATYNKOB (PU3MUECKHX BEIWYMH; CPAaBHUBATh PE3yJbTaThl M3MEPEHUU C YUIETOM
3aJIaHHON a0COJIFOTHOM TOTPENTHOCTH;

—IIPOBOJIUTH MCCJIEAOBAHUE 3aBUCUMOCTH OJHON (DU3UUECKON BETUYUHBI OT
IpYrol € HCIOJb30BAHUEM TMPSMBIX H3MEpPEHUN (3aBUCHUMOCTb COIMPOTHUBIICHUS
MIPOBOAHUKA OT €ro UIMHBI, IUIOMAAM TOMNEPEYHOr0 CEYEHUS U YHIEIBHOIO
COITPOTHUBIICHUS BEILIECTBA MPOBOJHMKA; CHJIBI TOKA, UIYIIETO Y€pe3 MPOBOJHUK, OT
HANPsKEHHUS HAa MPOBOJHUKE; MCCIEAOBAHME MOCIEAOBATEILHOTO U MapajuIeIbHOIO

COCI[I/IHCHI/Iﬁ HpOBOI[HI/IKOB)I IIJIAaHUPOBATh HCCIICOAOBAHUC, CO6I/IpaTI> YCTAHOBKY H
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BBITIOJTHATh U3MEPEHHUS, CIACAYS MPEMIOKCHHOMY IUIaHy, (PUKCUPOBATH PE3yIbTAThI
MOJIYYEHHONW 3aBUCHUMOCTH B BHJE Tabmull U TpadukoB, Jenarb BBIBOJALI IO
pe3yibTaTam HCCIIEIOBAHUS;

—TpPOBOJAUTh KOCBEHHBIE HW3MEPEHUS (PU3HUECKUMX BEIWYUH (y/AelibHas
TEIJIOEMKOCTh BEIIECTBA, CONPOTHUBIICHHE IPOBOJHMKA, pabdOTa W MOIIHOCTb
AIIEKTPUYECKOTO TOKA): IUIAHUPOBATh WM3MEPEHHUs, COOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY, CJIEys NPEIJI0KEHHON UHCTPYKIIMH, U BBIYUCIISITh 3HAUYEHUE BEJIUYHHBI;

—Cco0II0/1aTh MpaBWJIa TEXHUKU 0e30MacHOCTU MpHu paboTe ¢ 1ad0opaTopHBIM
000pyI0BaHUEM;

—XapaKTepu30BaTh MPUHIUIBL JACHCTBUS U3YYEHHBIX npuboOpoB U
TEXHUYECKUX YCTPOUCTB C ONOPOI HA UX OMHUCAHUS (B TOM YHUCJIE: CUCTEMA OTOIJICHUS
JIOMOB, THUTPOMETp, TapoBasi TypOWHA, aMIEepMETpP, BOJBTMETP, CUYETUYHUK
ANEKTPUYECKOM SHEPIHM, BJIEKTPOOCBETUTENbHbIE NPHUOOpPHI, HArpeBaTENbHbIE
ANEKTPONPUOOPHI (MPUMEPBI), JIEKTPUUYECKUE MPEAOXPAHUTEIU; HICKTPOMATHUT,
AJNEKTPOJBUTATENb MOCTOSHHOIO TOKA), UCHOJIb3Yys 3HAHUSA OCBOMCTBAX (PU3UUECKUX
SBJICHUN M HEOOXO0IMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

—pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA U U3MEpPUTEIbHBIC
MpUOOPHI IO CXEMaM U CXEMATUYHBIM PUCYHKaM (XKHUIKOCTHBIM TEPMOMETP, TEPMOC,
MICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CrOPaHUs, SJIEKTPOCKOI, PEOCTaT);
COCTABJISITh CXEMbI DJIEKTPUUYECKUX LIETIEH C MOCIEI0BATENbHBIM M HapalIeIbHbIM
COCIMHEHHEM  D3JIEMEHTOB, pa3iuyas  YCJIOBHbIE OOO3HAUEHHUS  DJIEMEHTOB
ANEKTPUYECKUX LIENEH;

—TPUBOJIUTH MPUMEPBI/HAXOUTh UH(POPMAIIMIO O MPUMEpPax MPaKTUIECKOro
UCIIOJIb30BaHUsl (DU3MYECKUX 3HAHUN B TIOBCEAHEBHOM >KM3HHM IJisi 0OeCIeUeHHs
0e30macHOCTH TIpU OOpalieHuu ¢ NpudopamMu M TEXHHUYECKUMHU YCTPOWCTBAMH,
COXPAaHEHHUs  370POBbsl M COOJIOJEHUS HOPM SKOJOIMYECKOrO TIOBEIEHUS B
OKPYXaIUIEH Cpee;

—OCYIIECTBJISITh MOUCK UWHGMOpPMAMU (PU3NYECKOTO COJAEPKAHMS B CETU
WNHTepHeT, HAa OCHOBE MMEIOLIMXCS 3HAHUM M MYTEM CpPAaBHEHHS JOIMOJIHHUTENIbHBIX
HMCTOYHHUKOB BBIJIEISITh HH()OPMAITUIO, KOTOPAs SABJISIETCS] TPOTUBOPEUYNUBOMN UITH MOKET
OBITH HEJIOCTOBEPHOM;

—HCTOJIb30BaTh TPU BBITIOJHEHUU YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
TuTEPaTypy (PU3NYECKOTO COAEpKaHUsS, CIPABOYHBIE MaTEPHANIbI, PECYPChl CETH
WNuTepHeT; BiageTh MNpuéMaMH KOHCHEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHUs
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

—cCo3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M KpaTKHUE YCTHBIE COOOIICHMS,
0000111ast “HGOPMAITNIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MYECKOTO COIEPKAHUS, B TOM
qucie MyOJUYHO TPEJCTaBISATh PE3yJbTaThl MPOCKTHOW WM  HCCIEIOBATEIHCKOM
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NEeATENBHOCTH; IIPU 3TOM IPAMOTHO MCIIOJIb30BaTh U3yYEHHBII MOHATUIHBIN anmapaT
Kypca (U3MKH, COITPOBOXKATh BBHICTYIUICHHE MTPE3CHTALIUEH;

—TpU BBINOJHEHUH YYEOHBIX TIPOEKTOB U HCCIEIOBAaHUN (PU3HUECKUX
IPOLIECCOB paCIpeesiaTh 00sI3aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABICHHBIMU
3a/layaMy, CJIEAWTh 3a BBINOJIHEHUEM IUJIaHA JEHUCTBUHA M KOPPEKTHPOBATH €rO,
aJIeKBAaTHO OLICHUBATh COOCTBEHHBIA BKJIAJ B JIEATEIBHOCTH I'PYIIIbI; BHICTPAWBAThH
KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE, TPOSIBIISIS TOTOBHOCTh Pa3peliaTh KOH(IUKTHI.

9 kJiacc

[IpenMeTHbie pe3ynbTaThl Ha 0a30BOM  ypOBHE JOJDKHBI — OTpaXkaThb
c(hOPMHUPOBAHHOCTH Y O0YUAIOITUXCS YMCHHIA:

—HCTIOJIb30BaTh MOHATHS: CHCTEMa OTCUETa, MaTepHaTbHAS TOYKA, TPACKTOPHS,
OTHOCHUTEILHOCTh MEXaHUICCKOTO IBIKCHHMSI, Achopmanus (yrpyras, TulacTHaeckas),
TPEHUE, IMEHTPOCTPEMUTEILHOE YCKOpPEHHE, HEBECOMOCTh W TEPETpy3KH; IIEHTP
TSOKECTH; aOCOIOTHO TBEPJOE TENO, IMEHTP TSHKECTH TBEPAOTO TEia, PaBHOBECHC,
MEXaHWYecKhe KojeOaHuss U  BOJHBL, 3BYK, HWH(pa3ByK U  YJIbTPa3BYK;
AJIEKTPOMATHUTHBIE BOJIHBI, IITKaJa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJU30PYKOCTh U
JTANbHO30PKOCTh, CHEKTPhl HCIYCKaHHWS | TMOTJIONIeHHs; anbda-, OeTa-
ramMMa-u3aydeHus], U30TOIbI, /IepHas YHEPTeTHKA,

—pa3nuyuath SBJIEHUS (paBHOMEpPHOE W HEPAaBHOMEPHOE MPSIMOIMHEHHOE
JBIDKEHUE, PABHOYCKOPEHHOE TPSIMOJIMHEHHOE NBMKCHUE, CBOOOIHOE IMaJICHUE TeT,
pPaBHOMEpPHOE JBMKEHUE TI0 OKPYKHOCTH, B3aWMOJCHCTBHE TEJI, PEaKTUBHOE
JIBYDKEHHUE, KoyieOaTebHOE JIBIDKCHHE (3aTyXarolue M BBIHYXKICHHBIE KoJieOaHus),
pPE30HAaHC,  BOJIHOBOE  JIBHJKCHHE,  OTpPOKEHHE  3ByKa,  NPSIMOJIMHEHHOE
pacnpocTpaHeHue, OTPaKEHUE U TIPEJIOMIICHUE CBETA, MIOJTHOE BHYTPEHHEE OTPAKEHUE
CBETa, Pa3jio’KeHHUE OEeJIoro CBETa B CIEKTP M CIIOXKEHUE CHEKTPAJbHBIX IIBETOB,
JTUCTIEPCHsI CBETA, €CTECTBCHHAs PaJMOAKTHBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO
CIIEKTpa U3JTyYCHHsI) 10 OTMCAHUIO WX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SIBICHUC;

—pacro3HaBaTh  TPOSABICHHE  M3YYEHHBIX  (PU3UYECKUX  SIBIICHUNA B
OKpYy»XaroieM Mupe (B TOM uuciie GU3NUECKHe SIBICHHUS B MPHU- POJC: MPUIUBHI U
OTJIUBBI, NBWXEeHHE TUiaHeT COJHEYHOW CUCTEMBI, PEaKTHBHOE JIBI)KCHHUE KUBBIX
OpTraHU3MOB, BOCIIPUSITUE 3BYKOB JKMBOTHBIMHU, 3E€MIICTPSICEHUE, CEHCMUYECKUE
BOJIHBI, I[yHaMH, 3XO0, [IBETa TEJ, ONTHYCCKUE SIBJICHHUS B MPUPOJE, OHOJIOTHIECKOES
JEHCTBHE BHUIUMOTO, YJILTPA(pHOIIETOBOIO MW  PEHTTEHOBCKOTO  HW3IIyYCHHIA,
€CTECTBCHHBIN paIMOAKTHUBHBIA (POH, KOCMHUYECKHE JIYIH, PATUOAKTUBHOE U3ITYICHHEC
MPUPOJHBIX MHHEPAJIOB; JEWCTBHE PAJAUOAKTHBHBIX W3IYyYECHU HA OpPraHU3M
YeJIOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIACISTH

CYIIIECTBEHHBIC CBOMCTBA/MPU3HAKY (DU3UIECKUX SBIICHUM;
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—ONUCHIBaTh M3yYEHHBbIE CBOMCTBA Tel M (U3WYECKUE SIBJICHUS, HCTOIB3Ys
(du3nUecKue BeIMYUHBI (CPEIHSISE U MTHOBEHHAsI CKOPOCTh TeJla MPU HEPaBHOMEPHOM
JBMKEHUU, YCKOPEHUE, MepeMelIeHue, MyTh, YII0Bas CKOPOCTh, CUJIa TPEHUS, CUIIa
yIPYTOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOIHOTO Ma/IEHUs, BEC TeJa, UMITYJIbC TeNa,
UMITYJIBC CHJIBI, MEXaHW4ecKkasi paboTa U MOIIHOCTh, OTEHIIHAIbHAS SHEPTUs Tea,
MIOJHATOTO HAJ MOBEPXHOCTHIO 3€MJIM, NOTEHIIMAIbHAS SHEPIUsl CKATOM MPY>KHUHBI,
KMHETHUYECKasi SHEprus, IIOJHAas MEXaHW4YecKas »SHEpPrusi, NepuoJ M 4YacToTa
KOJieOaHWil, IJMHA BOJHBI, T'POMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa,
MoKaszarelib MPEJIOMJICHUS Cpelbl); MpU ONUCAHUU MPABUIBHO TPAKTOBAThH
(U3UYECKUN CMBICI UCIIOJIb3YEMbIX BEJIMYUH, 0003HAYEHUS U €AMHUIIBI (PU3UUYECKUX
BEJIMYMH, HAXOAUTH (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEIUYUHY C
IPYTUMHU BEIUYMHAMH, CTPOUTH TpaMKH HM3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX
BEJINYMH;

—XapaKTepu30BaTh CBOWCTBA TeJl, (PU3WYECKUE SBJICHHS M TMPOLECCHI,
UCIIONIb3Ysl 3aKOH COXPAaHEHHsI 3HEPIHH, 3aKOH BCEMHPHOIO TATOTEHMS, MPUHLIHUII
CYINEPIIO3ULIMKA CWJI, IPUHLUIT OTHOCUTENIBbHOCTU ["anmiies, 3akoHel HproTOHA, 3aK0H
COXPAHEHUS MMITYJIbCA, 3aKOHBl OTPAXEHUS U TNPEJIIOMIICHUS CBETA, 3aKOHBI
COXpaHEHUs 3aps0BOTO M MAaCCOBOIO YHUCEN IPU SACPHBIX PEAKUMIX; MPU ITOM
JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa W 3alUCBhIBATh €0 MaTEeMaTHYECKOE
BBIPA)KECHHE;

—OOBACHATh (PU3NYECKHUE MPOILECChl W CBOMCTBA T€JI, B TOM YHUCIE U B
KOHTEKCTE CUTyallui IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISIBISATh NPUYUHHO-
CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX IIaroB ¢ ONOPOW Ha
2—3 W3YYCHHBIX CBOMCTBAa (U3MUECKUX SBJICHUM, (UMYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

—pemaTh pacy€THhIE 3aa4M (ONMUPAIOIIHNECS HA CUCTEMY U3 2— 3 YpaBHEHHUN ),
HCIIONIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAOIINE (PU3UUYECKUE BEIIMYMHBI: HA OCHOBE
aHaJM3a yCJIOBUS 3aJ]a4M 3alMChIBAaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTAIOIINE U
M30bITOUHBIE JaHHbIE, BHIOMPATH 3aKOHBI U ()OPMYJIbl, HEOOXOAUMBIE NJIsi PEIICHMS,
IIPOBOJUTH PACYETHI W OLIEHMBATh PEATUCTUYHOCTH TOJYYEHHOIO 3HAYEHUS
(hU3UISCKOM BEITUYMHBI,

—pacno3HaBaThb MpOOJIEMbI, KOTOpPbIE MOXHO pELIUTh MpPH MOMOUIH
(bu3MYECKUX METOJIOB; UCIIONb3Ys ONHUCAHKE HCCIEA0BAaHNUS, BBIICIATh IPOBEPSIEMOE
MPEANOJIOKEHNEe, OLIEHUBATh MPABUIBHOCTh MOPSIKAa MPOBEIECHUS HCCIEA0BaHUS,
JIeNaTh BBIBOJIbI, UHTEPIPETUPOBATH PE3YJIbTATHl HAOIIOACHUI U ONBITOB;

—TPOBOAUTH OMBITHI IO HAOJIOACHUIO (PU3NYECKUX SBJICHUN WM PU3NYECKHUX
CBOMCTB TeJl (M3ydeHHE BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs DHEPIUU;
3aBHCHUMOCTbH Mepro/ia KoieOaHui
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OPYKHHHOTO MasTHUKa OT Macchl Tpy3a M KECTKOCTH MPYXKHUHBI U
HE3aBUCUMOCTh ~ OT  aMIUIATYAbl ~ MajblX  KojeOaHWil;  MpsSMOJUHEHHOE
pacmpocTpaHeHHE CBeTa, paslio’keHHe OeJoro cBeTa B CIEKTP; M3YUYCHHE CBOWCTB
N300pakKeHHS B TUIOCKOM 3€pKajie M CBOMCTB N300pakeHUs MpeIMeTa B COOUparomiei
JMH3e; HAOMIOEHWE  CIUIOMIHBIX M JIMHEHYaThIX  CIIEKTPOB  U3IYUYEHUS):
CaMOCTOSITENIbHO COOMpPAaTh YCTAHOBKY M3 HM30BITOUHOTO Habopa 00OpYHAOBaHUS;
OTIHCHIBATh XOJ1 OTIBITA U €T0 PE3YJIbTaThl, (HOPMYINPOBATH BHIBOIBI;

—TIPOBOJUTh MPU HEOOXOJMMOCTH CEpPHUI0 MPSIMBIX H3MEPEHUM, OMpeaessis
CpemHee 3HAUCHUE HU3MEpsieMOi BeMMUYWHBI ((POKYCHOE pacCTosiHHE COOMparoreit
JIMH3BI); 000CHOBBIBATH BEIOOP CIIOCO0a U3MEPEHUS/U3MEPUTEIHLHOTO TTPHOOPA;

—TPOBOJUTh HCCIICIOBAaHWE  3aBUCUMOCTEH  (PU3UYECKMX  BEIWYHH C
WCIIOJIb30BaHUEM TPSMBIX M3MEPEHUN (3aBUCHMOCTh IYTH OT BpPEMEHH NIpU
PAaBHOYCKOPEHHOM JIBM)KEHUM O€3 HaudajJbHOW CKOPOCTH; Tiepuoaa KojeOaHui
MaTEMaTHYECKOTO MasiTHUKA OT JJTUHBI HUTH; 3aBUCUMOCTH yTJIa OTPAXEHHS CBETa OT
yria majeHus U yriia IpeJoMIICHUS OT yriia MaJieHus1): MIaHUpOBaTh UCCIIEI0BaHNE,
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY, (PUKCHUpPOBATH pe3yjbTaTbl IOJYyYEHHOU
3aBHCUMOCTH (PU3MYECKHUX BEJIMYUH B BUJIE TAOJIMIl U rpapuKOB, J€JIaTh BBIBOJBI IO
pe3yJibTaTaM MCCIeA0BaHNUS;

—TIPOBOIUTH KOCBEHHBIE U3MEPEHUS (PU3NMUECKUX BETMIHMH (CPEIHSS CKOPOCTh
U YCKOpPEHHE Tella TpU DPABHOYCKOPEHHOM JBUXCHHH, YCKOPEHHE CBOOOIHOTO
naJCHUs, )KECTKOCTH MPY>KUHBI, KOOPPUIIUSHT TPEHUS CKOJBXKEHHUS, MEXaHWYecKas
paboTa 1 MOIIHOCTb, YACTOTA U TIEPHOJ KOJIeOaHU MaTEMAaTHIECKOTO U MPY>KUHHOTO
MasiTHUKOB, OIITHYECKas CHJIa COOUpaIoIIel JHMH3BI, pPagUOAKTUBHBIM (OH):
IUTAHUPOBATh M3MEPEHUs; COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIMOIHSTH
U3MEpEHHUs, Ceays MPEeAJIOKEHHON NHCTPYKLUU; BbIUNCIATh 3HAUEHUE BEJIMYMHBI U
aHAJIM3UPOBATh MOJIYUYCHHBIE pPE3yJabTaThl € YYETOM 3a/laH- HOW MOrPelHOCTH
U3MEPEHUN;

—Co0II01aTh NMpaBUiia TEXHUKH 0€30MaCHOCTH MpHU padoTe ¢ J1adbopaTOpHBIM
000opy10BaHUEM;

—pasnuyaTh OCHOBHBIE IPU3HAKM W3YUYEHHBIX (PU3NYECKUX MOJe- Jei:
MaTepuagbHas TO4YKa, aOCOMIOTHO TBEPAOE TENO, TOUEYHBIH HMCTOYHUK CBETa, JyY,
TOHKAs JINH34, [JIaHeTapHasi MOJIEJIb aTOMa, HyKJIOHHAs! MOJIEIb aTOMHOTO SIpa;

—XapaKTepu30BaTh MPUHIUMBI JEHCTBUS  M3YyYEHHBIX  NPUOOPOB H
TEXHHYECKUX YCTPOWCTB C OMOPOM Ha WX OmUCaHUs (B TOM 4YHUCJE: CIHIOMETD,
JATYNKHA TIOJIOKCHHUS, PACCTOSIHUS M YCKOPEHHUS, PAaKeTa, dXOJOT, OYKH, MEPUCKOTI,
dboToanmapar, ONTHYECKHUE CBETOBOBI, CIEKTPOCKOII, TO3UMETP, Kamepa BuibcoHa),
MCIIOJIb3YS 3HAHUS O CBOMCTBaX (PM3MUECKUX SIBICHUU M HEOOXOIHMMBIE (PU3NUECKHE
3aKOHOMEPHOCTH;
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—HCHOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHHMYECKHUX
YCTPOMCTB, N3MEPUTENBHBIX TPUOOPOB U TEXHOJOTUUYECKUX MTPOLIECCOB MPHU PELICHUU
y4eOHO-IIPAKTUUECKUX 3a]1a4; ONTUYECKUE CXEMBI JUJIsI IOCTPOEHUSI U300paKEHUN B
IUIOCKOM 3€pKaJie U COOUPAIOILEH JINH3E;

—TIPUBOAUTH MPUMEPHI/HAXOAUTH WH(GOPMALIMIO O MPUMEpax MPAKTUYECKOTO
UCIONIb30BaHUsl (U3WYECKUX 3HAHWKM B TIOBCEIHEBHOM >XU3HU M1 OOECHEUEHUs
Oe3omacHOCTH TIpu oOpalieHuu ¢ mpudOpaMu U TEXHUYECKUMHU YCTPOMCTBaMH,
COXPAaHEHUs  370pOBbs M COOJIOAEHMS HOPM DKOJIOIMYECKOrO IIOBEIEHUS B
OKpPYXKaroIlEH Cpeace;

—OCYILIECTBIATh MOUCK HMH(pOpMaMK (PU3NYECKOTO COAECpkKAHUS B CETH
WNHTepHeT, caMOCTOSTENbHO (OPMYNHpYsl TOUCKOBBIM 3alpoc, HAXOAWUTh IYTH
ONpEeaEeNeHUs] JOCTOBEPHOCTH MOJYYEHHOM HH(POPMALMK HAa OCHOBE HMEIOIIMXCSA
3HAHUI U TIONOJHUTEIbHBIX UCTOYHHUKOB;

—HCMOJIb30BaTh MPHU BBINOJIHEHUM YYEOHBIX 33JaHUl HAYyYHO-TOMYJISPHYIO
JTUTEPATYPY (PU3UYECKOTO COAEpM aHUs, CIPABOYHBIE MAaTEpHUAIIbl, PECYpPCHI CETH
WuTepHer; Binagerb NpuéMaMu KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHus
uH(pOpMallUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

—CO03/1aBaTh COOCTBEHHbIC NMUCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
nH(pOpMaMU U3 HECKOJIBKUX HCTOYHHUKOB (PU3MYECKOTO COJAEpKAHMS, MTyOJIUYHO
MPEACTABIIATh PE3YJIBTATHl MPOEKTHON WJIM HCCIEAOBATENIbCKOW AESITEIbHOCTH; MIPH
ATOM T'PAMOTHO HKCIIOJb30BaTh W3yYCHHBIM MOHATUMHBIN ammapaT U3y4yaeMoro pas-
nena (U3MKA MU CONPOBOXKIATh  BBICTYIUIEHME  Ipe3eHTaluuend ¢ y4EToMm
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.

TEMATHUYECKOE IIVTAHUPOBAHHUE

Tematnueckoe IUITAaHUPOBAHME MPEJICTABICHO MO rojgaM OOydYeHHUs, B HEM
YKAa3aHO PEKOMEHIYE€MO€ KOJIMYECTBO 4YacoB, OTBOAUMOE Ha M3YYEHUE TEM,
MOBTOPEHUE U PA3JIMYHOTO BUIa KOHTPOJIbHBIE PAOOTHI.

[Topsnok M3ydeHHs TEM B MpeaeIax OJHOIO Kiiacca MOXKET BapbUPOBATHCS.

OcHOBHBIE BUABI JEATEILHOCTH OOYYaIOIIMXCS MEPEUUCICHbl MPU NU3YYEHUH
KaKJI0M TeMbl U HAIIPaBJICHBI HA JOCTUXKEHUE TUIAHUPYEMBIX PE3YJIHTATOB 00YUYEHUS.
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7 kaacc (68 4)

TemaTuueckui 0JI0K,
TeMa

OcHoBHOE
coJep:KaHue

OcHOBHBIE BU/BI 1eSITeJbHOCTH
ydyauuxcs (Ha ypoBHe y4eOHbIX
JeificTBHiIl)

Paznen 1. ®u3nka u eé poJib B NO3HAHUH OKpYKawiuiero mupa (3 1)

du3zuka — HayKa 0
npupoze (1 4)

®dusuka — HayKa o
npupoze. SIienus

BrisiBrieHue paznnunii Mexay GpU3nUECKUMH U
XUMHUYeCKUMU ITpeBpatieHussMu (MC — xumus).

HPUPOABI. Pacnio3naBanue u kinaccu@ukanus
du3nYecKue ABICHUS: | (PU3MUECKUX SIBJICHUI: MEXaHUYECKHUX,
MEXaHUYEeCKHe, TEIJIOBBIX, JJIEKTPUYECKUX, MArHUTHBIX U
TEIUIOBbIE, CBETOBBIX.
3JIEKTPUYECKUE, HaGnronenue u onvcanue prU3nIECcKUX sBICHUMN
MarHuTHBIE,
CBETOBBIE, 3BYKOBbBIE

duznyeckue dusnueckue Onpenenenue LEHBI NEJIEHUS LIKAJIbI

BestnuuHbI (1 1)

BEJIMYUHBL. 3Mepenue
(bu3MUEeCKUX BEIIUYHUH.
dusznueckue npudopsl.
[TorpeumrHocth
U3MEPEHUH.
MexnyHapoaHas
cucreMa e JUuHMUIL

U3MEpUTENBLHOr0 mpudopa. i3Mepenune JTuHEeHbIX
pa3MepoOB TEl U IIPOMEKYTKOB BPEMEHU C YUETOM
HOTPENTHOCTEM.

N3mepenne 0o6bEMa KUIKOCTH U TBEPIOTO Tea.
H3mepenue temneparypbl MpU ITOMOIIU
JKUJIKOCTHOI'O TEPMOMETpPA U JaTUUKA
TEeMIIEpaTyphbl.

BrinonHeHne TBOPUECKUX 3aJaHUM 10 MOUCKY
CIOCO0O0B U3MEPEHUSI HEKOTOPHIX (PU3UUECKUX
XapaKTEPUCTUK, HAIIPUMEP Pa3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIAIEHHBIX
OOBEKTOB, OOJBIINX PACCTOSHUM, MAJIBIX
MIPOMEXKYTKOB BpeMeHu. O0CyxK1eHne
npelaraéMbIX cnocoOoB

EcrecrBenHo-
HAYYHBII MeTOx
no3Hanus (1 1)

Kaxk ¢usuka u npyrue
€CTECTBCHHBIC HAYKH
U3y4aroT OPUPOLY.
EcrecTBeHHOHay4YHBIN
METO/ MO3HAHUS:
HaOIIoIEHUE,
IMOCTAaHOB Ka HAyYHOTO
BOIIPOCA, BBIJIBHMIKCHUE
TUIOTE3, DKCTIEPUMEHT
10 TIPOBEPKE THUIIOTE3,
OOBSICHEHHUE
HaOJII01aeMOT0
saBieHus. Onucanue
(buznYecKux sIBISHUM C
MOMOIILBIO MOaeIel

BriaBmkeHne THUIIOTE3, O0BSICHSIIOIINX

MPOCTHIC SIBJICHUS, HATIPUMED:

— MOYEMY OCTAaHABJIMBAETCS JBUXKYILIEECS IO
TOPU30HTAIILHOU TIOBEPXHOCTH TEJIO;

— INOYEMY B JKapKYIO ITOT'0/1y B CBETJION OJI€kK e
MPOXJIaIHEN, YeM B TEMHOM.

[Ipennoxxenne cnocoOOB MPOBEPKU THUIIOTES.
[lpoBenenue  wuccimenoBaHusi IO  IPOBEPKE
KaKoW-mnbo THUMOTE3bl, HampUMep: IaIbHOCTH
noJj€ra IMapukKa, IYIIEHHOTO TOPHU30HTAJIBHO,
TeM Oosbie, ueM OOobIIe BEICOTA MTyCKa.
[Toctpoenue mnpocTedmnx Mojesen

(dbusnueckux sBICHUH (B BUJE PUCYHKOB WUJIH
CXeM), HalmpuMep MajJIcHue MpeaMeTa;
NPSIMOJINHEMHOE PacIpOCTPAHEHUE CBETA

Pa3znen 2. IlepBoHavaibHbIe CBeeHUs 0 CTPOEHUH BemecTBa (5 )

CTtpoeHnue BemecTBa

(1w

ATOMBI U MOJIEKYJIBI, UX
pa3mepbl. ONbITHI,
JIOKa3bIBAIOIIME
JIUCKPETHOE CTPOECHUE
BEIIECTBA

HaOnronenue u nHTEpIipeTanusi OnbITOB,
CBHUETEILCTBYIOIINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHUM BELIECTBA: OIBITHI C PACTBOPEHUEM
pa3IMYHBIX BEIIECTB B BOJIE.

OueHka pa3MeEpPOB aTOMOB U MOJIEKYJI C
rcnoJib3oBaHueM ¢ororpaduil, oIydeHHbIX Ha
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aTOMHOM CHJIOBOM MHUKpockorie (ACM).
Onpenenenre pa3MepoB MaJbIX TEJ

JIBHKEeHNE

M B3aHUMOJeHCTBHE
YacTHIl BellecTBa
(29)

JIBU>KeHHE YacTUIL
Benrectsa. CBA3b
CKOPOCTH JIBUKECHUS
YacTHII C
TEMIIEPATYPOIL.
BbpoynoBckoe
nroxenue. Juddyzus.
BzaumoneiicTBue
JacTUIL BEIICCTBA:
OPUTSHKEHUE U
OTTAJIKUBaHUE

Habntonenne u oobsicHeHne OpOYHOBCKOTO
NBWOKCHUS U siBieHUs T y3nu.

[IpoBenenne u 0OBSICHEHHUE ONBITOB MO HAOIIOACHUIO
TEIJIOBOT'O PACIIUPEHMSI Ta30B.

[IpoBenenue n 0ObSICHEHNE OMBITOB IO
00Hapy>KEHUIO CHUJIMOJICKYISIPHOTO

MPUTSDKCHUS U OTTAJIKUBaHUS

ArperatHsble

COCTOSIHHSI BelleCTBA
(29)

ArperaTHble COCTOSIHUS
BEIIIECTBA: CTPOCHHUE
ra3oB, JKHJIKOCTEH 1
TBEPABIX
(KpHCTAJUIMYECKUX) TEI.
B3aumocBs3p Mexay
CBOMCTBaMHU BEIICCTB B
pa3HbIX arperaTHbIX
COCTOSIHUSX U UX
aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM.
OcobeHHOCTH
arperaTHbIX COCTOSTHUM
BOJIbI

Onucanue (C UCIOIB30BAaHUEM IIPOCTHIX
MO/Iesieil) OCHOBHBIX pa3jInuuil B CTPOCHUHU T'a30B,
YKUJIKOCTEW U TBEPJBIX TEIl.

OO0BsicHEHHE MAJIOW CKUMAEMOCTH KUIAKOCTEH U
TBEPABIX TEJ, 00JIBIION CXKNUMAEMOCTH I'a30B.
OOBbsicHeHne coxpaHeHus (HopMbl TBEPABIX TeN U
TEKY4YECTH KUIKOCTH.

[IpoBeneHue onbpITOB, JOKA3bIBAIOIINX, UTO B
TBEPAOM COCTOSIHUM BOJIbl YaCTHUIIbI HAXOJSATCS B
CpeAHeM Jajblie ApYyr OT Apyra(miIoTHOCTb
MEHBIIIE), YEM B KUJKOM.

VY cTaHOBIIEHHE B3aUMOCBSI3U MEXY
0COOEHHOCTSIMU arperaTHbIX COCTOSIHUM BOJIbI U
CyIIIECTBOBaHMEM BOAHBIX opranu3sMoB(MC —
Ouosorusi, reorpadus)

Paznen 3. JIBuskenune u B3aumojeiicteue tea (21 1)

Mexanuyeckoe
aBuxkenue (3 1)

MexaHudeckoe
JBIDKCHHE.
PaBHOMEpHOE 1
HEpaBHOMEpPHOE
nBuxkeHue. CKopocThb.
Cpennsist CKOpOCTb IIpU
HEPaBHOMEPHOM
IBHKeHUU. Pacuér nytu
1 BPEMEHH JIBHKCHUS

HccnenoBanue paBHOMEPHOTO ABUXKEHUS U
ONPENEIIEHUE €r0 MPU3HAKOB.

Habntonenne HepaBHOMEPHOTO JBHXKEHUS U
ONPEAEIIEHUE €0 OTINYNN OT pAaBHOMEPHOTO
JIBUYKEHUSI.

Pemenne 3aau Ha onpenesneHue myTH,

CKOPOCTH U BPEMEHU PAaBHOMEPHOTO JIBUKEHUSI.
Amnanu3 rpaguKOB 3aBUCUMOCTH ITYTH U CKOPOCTHU
OT BpEMEHU

HNuepuus, macca,
IUIOTHOCTH (4 4)

SIBieHuEe HHEPLIMH.
3aKOH MHEPLUH.
BzaumosaeiictBue Ten
KaK MpUYrHa
U3MEHEHUSI CKOPOCTH
JOBWKCHUS TEII.
Macca kak Mepa
WHEPTHOCTH TENA.
IImoTHOCTS BellleCTBa.
CBs13b IIJIOTHOCTH C

OOBsicHEeHHEe U TPOTHO3UPOBAHUE SIBJICHUH,
00yCJIOBJICHHBIX MHEPIIUEN, HATPUMEP: UTO
MPOUCXOUT MPHU TOPMOKEHUHN UJIU PEZKOM MaHEBPE
aBTOMOOWJIS,, TOYEMY HEBO3MOYXHO MTHOBEHHO
MPEKPATUTH JIBUKEHHUE HA BEJIOCUIIENE UIN
caMoOKaTe H T. 1.

IIpoBeneHne u aHaIN3 ONBITOB, IEMOHCTPUPYIOIIUX
U3MEHEHHE CKOPOCTH ABM)KEHUSI Tejla B Pe3yJIbTaTe
JIEVCTBHUS HAa HErO JIPYTUX TEJl.

Pemenue 3aga4 Ha onpenieeHUEe Macchl TeJa, €ro
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KOJIMYECTBOM MOJICKYJI B
equHulle 00BEMa
BEILIECTBA

00bEMA U IIJIOTHOCTH.

IIpoBeneHnue u aHajaus OIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTh U3MECHEHUS
CKOPOCTH T€JIa OT €ro MaccChl MPU B3aUMOJICHCTBUU
tes1. U3mepenune macchl Tesa pa3jIndyHbIMU
cnocobamu. OnipeieNieHne MIOTHOCTH Tella B
pe3yabTaTe U3MEPEHHS €ro MacChl 1 00bEMa

Cuaa. Buabr cni (14 4)

Cuna kak
XapaKkTepUCTHUKA
B3aMMOJCHCTBHUS TEII.
Cuia ynpyroctu u
3akoH ['yka.
N3mepenue cuibl ¢
OMOIIBIO
JTMHAMOMETpa.
SIBiienme TATOTCHUS U
cuna tsokectu. Cuna
TSDKECTH Ha APYTUX
mIaHeTtax. Bec Tena.
HesecomocTs.
CnoxeHue cuil,
HaIpaBJICHHBIX 11O
OJHOU MPSIMO.
PaBHOmelicTByOIIIAs
cuii. Cuna TpeHus.
Tpenue ckoyibxeHUs U
TpeHue nokos. Tpenue
B IPUPO/JIC U TEXHUKE

H3ydenue B3aMMOJIEUCTBUS KaK IIPUYMUHBI
HM3MEHEHMs] CKOPOCTHU Tejla WM ero aedopMaluu.
OnucaHue peanbHBIX CUTyalMi B3aUMOAEHCTBHUSI TEN
C IMOMOILBIO MOJENEN, B KOTOPBIX BBOAUTCS MOHATHE
1 n3o0pakeHne cwibl. VI3yueHne CHiibl yIpyrocTy.
HccnenoBanue 3aBUCUMOCTH CUIIBI YIIPYTOCTH OT
YIUIMHEHUS PE3UHOBOTO LIHYPAa WIN IPYKUHBI

(c mocTpoeHneM rpaduxa).

AHanu3 NpakTUYECKUX CUTyallMH, B KOTOPBIX
MPOSIBIISAETCS AEUCTBUE CUIIBI YIIPYTOCTH
(ynpyrocts Msiua, KpOCCOBOK, BETOK JIepeBa U

ap.).

AHanu3 cutyauui, CBSI3aHHBIX C SIBJICHUEM
TsiroTeHust. O0bsiCHeHHEe OPOUTAIBHOTO JBUXKEHUS
IUIAHET C UCMOJIb30BAHUEM SIBJICHUSI TSATOTECHUS U
3akoHa u"epuuu (MC — actponomusi). Mizmepenue
Beca TeJjla ¢ MOMOoIIbio AuHaMoMeTpa. OOocHOBaHKE
3TOro cnocoda u3MepeHHUsl.

AHanu3 1 MOJIEJINPOBAHUE SIBJICHUSI HEBECOMOCTH.
ODKCIIEpUMEHTAJILHOE MOIyUYECHHUE ITIPaBHila
CJIOYKEHUSI CUJI, HAIIPABJICHHBIX BJOJb OJHOMN
npsmoii. OnpeneseHne BETUYNHbI
PaBHOAEHCTBYIOIIEN CHUIJI.

H3ydeHue cuibl TPEHUS CKOJIBKEHUS U CUJIBI
TPEHUS OKOSI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS

OT Beca TeJIau CBOMCTB TPYIIUXCS

IIOBEPXHOCTEM.

AHanu3 NpakTUYECKUX CUTyallMH, B KOTOPBIX
MPOSABIISACTCA AEUCTBUE CUIIbI TPEHUS,
HCTOJIB3YIOTCS CTIOCOOBI €€ YMEHbBIIIEHUS UIIU
yBeJIUYEeHHUs (KaTaHUE Ha JIbDKaX, KOHbKaXx,
TOPMOKE€HHE aBTOMOOMJISI, UCIIOJIb30BaHNE
MOJAUINITHUKOB, IJIAaBAHUE BOJHBIX )KUBOTHBIX U
np.) (MC — OGuomnorust).

Pemenne 3amau ¢ ucnosib3oBaHueM GOpMyJT JUIs
pacyéra CUJIBI TSKECTH, CHJIBI YIIPYTOCTH, CUJIBI
TPEHUs

Pa

3aea 4. JlaBieHue TBEPABIX TeJl, JKHIAKOCTeH U ra3os (22 4)

Jasaenne. Ile-
penaua nqaBJjeHUst
TBEPABIMH TeJIaMM,
JKHAKOCTSAMH H
razamu (3 )

JlaBienue. CnocoObl
YMCHBIICHUA U
YBEITUUCHHUS
naBiieHus. /laBienue
rasa. 3aBUCUMOCTb

AnHanu3 1 00bsICHEHHE ONBITOB U

MPAKTUYECKUX CUTYaIHil, B KOTOPBIX

MPOSIBJISIETCS CUJIA TaBJICHUSI.

OO0ocHOBaHHE CITOCOOOB YMEHBIICHUS U YBEJIUYEHUS
JaBiieHus. MzydyeHnue 3aBUCUMOCTH AaBJICHUS ra3a OT
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JaBJICHHUS ra3aoT
o0BEMa u
TEeMIIepaTyPHI.
[lepenaua naBnenus
TBEPIBI MU TECIIAMH,
JKUAKOCTSIMH U
rasamMu. 3aKOH

00BEMa u Temneparypsl. Mzydenne ocoOeHHOCTEH
nepenayd JaBJICHUs] TBEPABIMHU TEJIaMU, )KUIKOCTIMH
u razamu. OO0OCHOBaHHUE PE3YJIbTATOB OIBITOB
O0COOCHHOCTSIMU CTPOCHUS BEIIECTBA B TBEPIOM,
YKUJKOM M Ta3000pa3HOM COCTOSIHUSIX.
DKCNEepUMEHTATBHOE IOKA3aTeIILCTBO

3akoHa [lackains. Pemenne 3aga4y Ha pacdér

ITackass. JIaBJICHUS TBEPJOTO TEJIA
JaBjieHue JKMIKOCTH 3aBUCUMOCTH HccnenoBanue 3aBUCUMOCTH JIABJICHUS KUJKOCTH OT
(59) JIaBJICHUS TTyOHHBI TIOTPYKEHUS U TUIOTHOCTH YKUJIKOCTH.
JKAJKOCTH OT Habntonenne u 00bsicHeHHE TUIPOCTATUYECKOTO
rITyOUHBI napajokcaHa ocHoBe 3akoHa I[lackars.
MOrPY>KEHHUS. H3yuenue cooOmIaronnxcsi COCy10B.
I'mapocrrrueckuii Pemienue 3a1a4 Ha pacu€T naBiIeHUS
napajokc. JKuaKocTu. OObACHEHHE MPUHIUIIA JEeHCTBUS
Coobmaroniuecs TUJIPABIIMYECKOTO Tpecca.
COCYBI. AHanu3 u 00bsICHEHUE MPAKTUYECKUX CUTYyallui,
I'mapaBnuueckue JIEMOHCTPUPYIOIIUX IMPOSIBIICHUE JABICHUS
MEXaHU3MBbI JKUAKOCTHU U 3aKkoHa [lackans, HanmpuMep MpoueccoB

B OpraHusme npu riryookoBogHoM HbipsiHuu (MC —
OuoJtorus)

AtmocgdepHoe
nasJenne (6 1)

Atmocdepa 3emnu u
atMocgepHoe
naBieHue. I IpuanHbl
CYIIECTBOBAaHUS
BO3IYITHON O0O0JIOYKH
3emuun. OnbIT
Toppuuennu.
HN3mepenue
aTMoc(hEepHOTO
JTIaBJICHUSI.
3aBUCUMOCTh
aTMoc(epHOro 1aBieHus
OT BBICOTHI

HaJl YpPOBHEM MODs.
ITpuGopst TS
HU3MEpeHus
aTMoc(epHOTro
JIaBJICHUS

DKCIEpUMEHTAIIBHOE OOHApYKEHUE
aTMOc(epHOro naBieHus. AHAJIN3 U OOBbSICHEHUE
OIIBITOB M IPAKTHYECKUX CUTYaIUN, CBSI3aHHBIX
¢ JeficTBUEM aTMOC(HEPHOTO JaBICHUS.
OOBsicHEeHHE CylIeCTBOBaHUS aTMOC(hEpbl Ha
3emiie U HEKOTOPBIX IJIaHEeTax MU €€ OTCYTCTBUSA
Ha npyrux mianerax u Jlyae (MC — reorpadwusi,
acTPOHOMUS).

OOBbsicCHEeHHEe U3MEHEHUS TIIOTHOCTH aTMOC(ephl
C BBICOTOM M 3aBUCUMOCTH aTMOC(HEPHOTO
JIaBJICHUSI OT BBICOTHI.

Pemenne 3amau Ha pacué€r arMocdepHOro
JaBieHus. M3ydueHue ycTpoicTsa
GapoMeTpa-aHepoua

JeiicTBUE HKUAKOCTH H
ra3aHa NorpykéHHoe B
HUX TeJio (8 1)

JeticTBUE XXUJIKOCTH U
rasza Ha orpy>k€HHoe
B HUX TEJIO.
BrITankusaronias
(apxumenoBa) cuia.
3akoH Apxumena.
IInaBanwme Tell.
Bo3nyxonmnaBanue

DKcnepuMeHTaIbHOEe OOHApY’KeHUE JIeNUCTBUS
JKUIKOCTU U ra3aHa NOrpy>KEHHOE B HUX TEJO.
OnpeneneHne BbITATKUBAIOLICH CUJIBI,
JICUCTBYIOILIEH Ha TEJO0, IOTPYKEHHOE B
JKUIKOCTh. [IpoBeaeHne n oobCcykaeHrue ONbITOB,
JIEMOHCTPHUPYIOIINUX 3aBUCUMOCTD
BBITAJIKUBAIOIIEN CHJIbI, A€HCTBYIOIIEH Ha TEJIO
B )KMJKOCTH, OT 00bEMa NOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJIau OT INIOTHOCTH
JKUJIKOCTH.

HccnenoBanue 3aBUCMMOCTH Beca TeJla B

BOJIE OT 00BEMAaNOTPYKEHHOU B )KUIKOCTh
JacTu Tena. PenieHue 3a1a4y Ha IpUMEHEHUE
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3aKOHa ApXHMeENa U yCJIOBUsI IUIaBaHUS TEI.
KoncrpyupoBanue apeomeTpa uiau
KOHCTPYUPOBAaHUE JIOAKU U OIIPEIECICHHE €€
rpy30H04bEMHOCTH

Pa3znen 5. Pagora u MmomHoCcTh. DHeprust (14 u)

Padora u MomHoOCTL
(4 9)

Mexanndeckas padoTa.
MomHOoCTE

DKCNEPUMEHTAIILHOE ONpPECICHUE MEXaHUYECKOU
paboThI CHIIBI TSDKECTH MPU MAJSHUH TEJa U CHJIBI
TPEHUSI IPU paBHOMEPHOM IIEPEMEIIICHUHU TeJIa 110
TOPU30HTAJILHON IOBEPXHOCTH.

Pacuér momnHocTH, pa3BUBaEMOM Npu NoaAbEME
1o JiecTHULE. Penienre 3aa4 Ha pacuér
MEXaHUYECKONW paboOThl U MOIITHOCTH

HpOCTbIe MEXaHU3MBbI
(6 )

IIpocThie MEXaHU3MBI:
pbIyar, 0JIOK,
HaKJIOHHAs MJIOCKOCTb.
[TpaBusio paBHOBECHs
ppruara. IIpumenenue
MpaBUjIa paBHOBECUS
ppryara K OGJIOKY.
«3010TOE TPABUIIO»
mexanuku. KITJ]
MNPOCTHIX MEXAHU3MOB.
ITpocThie MEXaHU3MBI
B OBITY U TEXHUKE.
Pbruaru B Tese

OmnpeneneHre BBIUTPHINIA B CHIIE TIPOCTHIX
MEXaHU3MOB HaIpUMEPE pblyara, HOJIBUKHOTIO U
HEIIOIBU>KHOI'O OJIOKOB, HAKJIOHHOM IIJIOCKOCTH.
HccnenoBanue ycnoBUsi paBHOBECHSI pblyara.
OOHapy»KeHHUE CBOKMCTB MPOCTHIX MEXaHU3MOB

B pa3JIMYHBIX UHCTPYMEHTAX U
MPHUCIIOCOOJICHUSIX,, UCTIOJIb3YEMBIX B OBITY

U TEXHUKE, a TaK)Ke B KUBBIX opranuzmax (MC
— OunoJ1oTHs ). DKCIEPUMEHTAIIBHOE
JI0OKA3aTeIbCTBO PAaBEHCTBA PabOT MpH
MPUMEHEHUHN MPOCTHIX MEXaHU3MOB.
Omnpenenenune KII/] Hak1OHHOM MJIOCKOCTH.
Pemnrenue 3amau Ha mpuUMEHEHHE TIpaBUIIa

4EJIOBEKa paBHOBecus pbryara nHa pacu€t KII1/]
Mexann4yeckas Kunernueckas n OKCHEPUMEHTAIBHOE ONPEACIICHUE U3MEHECHUS
Heprus (4 4) MNOTCHIUAJIbHASA KMHETHYECKON M MMOTEHIMAJIBHON DHEPTUM TeJla

DHEPIUsl. IIPU €0 CKaTBIBAHUHU 10 HAKIIOHHOU INIOCKOCTH.

IIpeBpaiienue ogHOrO
BHJla MEXaHUYECKOMN
SHEPIUM B IPYTrOM.
3aKOH COXpaHEHUs U
W3MEHEHUS YHEPTUY B
MEXaHUKe

@opMyIUpOBaHUE Ha OCHOBE HCCJIEIOBAaHUS 3aKOHA
COXpaHEHUSI MEXaHUYECKOU PHEPTUU.

OO6cyxaeHne rpaHull TPUMEHUMOCTH 3aKOHA
COXpaHEHUS PHEPTUU.

Pemienue 3amad ¢ ucnosap30BaHUEM 3aKOHA
COXpaHEHUs] SHEPTUU

PezepBHoe Bpemsi (3 u)
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8 kuaacc (68 u)

TemaTuueckui
0JI0K, TemMa

OcHOBHOe coep:kaHue

OcHoBHbIEe BHALI JAeATEJILHOCTH
yyammxcs (Ha ypoBHe Y4yeOHBIX
JeiicTBUiIl)

Paznen 6. TemoBbie siBjienus (26 u)

Crtpoenue
H CBOICTBA
BelecTBa (5 4)

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPUHU CTPOEHHUSI BELIECTBA.
Macca u pazMepsl aTOMOB

1 MoJieKyJl. OnBITHI,
MOATBEPKIAOLINE
OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHH.

Mopenu TBEPAOTO, JKUIKOTO
Y Ta3000pa3HOTr0 COCTOSIHUI
BEILECTBA.
Kpucrannuueckue

u amopdHbie TBEPABIE Tena.
OObsicHeHHE CBOWCTB ra3os,
JKUAKOCTEN U TBEPABIX TET HA
OCHOBE MOJIOKEHU N
MOJIEKYJISIPHO-KMHETUYECKOMN
teopur. CMaynMBaHue U Ka-
MUJUTSIPHBIE SIBJICHUS.
TennoBoe pacmmpeHue u

CXXaTuc

Ha6J'IIOI[eHI/Ie U HUHTCPIPCTAlIUA OIIBITOB,
CBHUICTCIIbLCTBYOIINUX
00 ATOMHO-MOJICKYJIAPHOM CTPOCHUHU

BELIECTBA: ONBITHI C PACTBOPEHUEM PA3IUYHBIX
BEIIIECTB B BOJE.

Pemenue 3aza4 1Mo OLIEHMBAHUIO KOJIMYECTBA
aTOMOB WJM MOJIEKYJl B eIuHHuIe o0BbEMa
BELIECTBA.

Ananus TEeKCTa  JPEBHUX aTOMHCTOB
(manmpumep, ¢parmenta mosmsl Jlykperus «O
IPUPOJIE BELIEH») C U3JI0)KeHNEM 000CHOBaHUN
ATOMHOM TUINOTE3bl (CMBICIOBOE YTECHHE).
Onenka yOeAUTENbHOCTH ATUX 0OOCHOBAHUIA.
OObsicHeHHe OpOYHOBCKOTO JBUKEHUS,
apreHust IuPppy3un

U pa3iMudil MeXJIy HUMHM Ha OCHOBE
ITOJIOKEHUI MOJIEKYJIIPHO-KUHETUYECKON
Teopun cTpoeHust BemiectBa. OObscHEHUE
OCHOBHBIX Pa3JINYMil B CTPOCHUU Ia30B, KHUIKO-
cTei U TBEPABIX TEJI C MCIOJb30BaHUEM

ITOJIOKEHU N MOJIEKYJIIPHO-KUHETUYECKON
TEOPUH CTPOEHUS BEILECTBA.
IIpoBeneHre OMNBITOB MO  BBIPALIMBAHUIO

KPUCTAJUJIOB MOBAPEH- HOM COJIM WJIM caxapa.
[IpoBenenune u 00BSICHEHHNE ONBITOB,
JEMOHCTPUPYIOLIUX KalNWJUISIPHbIE SIBIEHUS U
SBJICHUE CMAauMBaHUA.

OObsicHEHHE PONU KANWUISPHBIX SBICHUN s
MOCTYIIEHUSI BOJbI B Opranu3m pacrenuit (MC
— Ouonorus).

HaGnronenue, mnpoBeneHne u  OOBSICHEHUE
ONMBITOB MO  HAOJIOJACHHUIO  TEIUIOBOI'O
paciIMpeHust ra3oB, )KUJIKOCTEN U TBEPABIX TEIl.
OOBsicHeHHEe coxpaHeHus1 00bEMa TBEP/IBIX Tel,
TEKY4eCTH KUAKOCTHU (B TOM YHCIIE, pa3HUIIBI B
TEKY4eCTH IJI Pa3HBIX JKUIKOCTEH), JaBICHUS
rasa.

IIpoBeneHne  ONBITOB, JEMOHCTPHUPYIOIIMX
3aBHCHMOCTb JIaBJIEHUS BO3/IyXa OT €ro o0béMa
Y HarpeBaHUs WM OXJIKICHUS,

u ux o0OBsSICHEHHE Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO ~ Y4YeHHs.  AHanu3
HpaKTI/I'-IeCKI/IX CHTyaHHﬁ, CBJ3aHHBIX coO

CBOMCTBAaMM I'a30B, KUJIKOCTEN U TBEPBIX TEI
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TenaoBbie
(21 9)

MPOLEeCcChI

Temneparypa. CBs3b
TEMIIEpaTypPbl CO CKOPOCTHIO
TEIJIOBOTO JABUKEHUS
yacTull. BHyTpeHHss
sHeprusi. CrocoObl
U3MEHEHUSI BHYTPECHHENU
SHEPIrUM: TeIuionepeaaya
1 COBEpIICHUE paOOTHI.
Buabl Tennonepenauu:
TEIJIONPOBOHOCTD,
KOHBEKIUS, U3JIyUCHHUE.
KonnuecTBo

TEIJIOTHI. Y AeJbHas
TEIUIOEMKOCTD

BEIIECTBA.

TeruroobMeH u

TEIJIOBOE

paBHOBecHE.

YpaBHeHUe

TEILUIOBOTO OaiaHca.
[InaBnenue n
OTBEpAECBaHUE
KPUCTAIUTUYECKUX
BEIIECTB. Y AeJIbHAas
TEIJI0TAa MJIABJICHUS.
[Tapoo6pa3zoBanue

Y KOHJICHCAIIHS.
HUcnapenune. Kunenue.

Y nenpHasa TemioTa
napooopa3oBaHHUsI.
3aBUCHUMOCTH
TeMIIEPaTypbl KUIIEHUS OT
aTMOc(epHOTO JTaBJICHUSI.
BnaxxnocTs BO3ayXa.
DHeprus TONJINBA.

Y nenpHag TensoTa
CropaHusi.

[TpunIUIIBI PAOOTHI
TEIUIOBBIX JBUTATEJIECH.
KII/I TeruioBoro
JIBUTATEJIS.

TennoBble ABUTATENHN U
3allUTa OKPY>KAIOLIeH
Cpelbl.

3aKOH COXpaHEeHUs U Ipe-
BpAIICHUS DHEPTHUH B
MEXaHUYECKUX U
TETJTIOBBIX IPOIeccax

OOGocHOBaHUE MPaBUII U3MEPEHUS
Temriepatypsl. CpaBHEHUE PA3IMYHBIX
CIOCOOOB U3MEPEHUS M KA
Temriepatrypsl. Habmonenue u
0OBSICHEHHE OTBITOB, JIECMOHCTPUPYIOIITHUX
W3MEHEHUE BHYTPSHHEH YHEPTUH Tela B
pe3yJibTaTe TeIuionepeauyu u paboThl
BHeNIHUX cui. HaOmronenue u
0O0BsICHEHHE ONBITOB, OOCYKJICHHE
OPAKTUYECKUX CUTyalUH,
JICMOHCTPUPYIOIIHUX PA3TUIHBIC BUIBI
TEIUTO- TIEPEIauh: TETUIOTPOBOIHOCTD,
KOHBEKITHIO, U3TyUYCHHE.
HccaenosaHue sIBJI€HHS TEIIOOOMEHA
IIPpHU CMEITUBAaHUM XOJIOTHOW U TOpsTUeH
BOJbI. HaOmroieHne yCcTaHOBIICHUS
TEIUIOBOTO PAaBHOBECHUS MEXy Topsueid u
XOJIOAHOM BOIOM.

Omnpenenenue (M3MEpEeHNUE) KOJIMYECTBA
TEIUIOTHI, HOJTYYEHHOT'O BOJIOU NpHU
TEIUIOOOMEHE C HarpeThIM
METAJUTUYSCKAM [TUJIUHIPOM.
Omnpenenenue (U3MEpPEeHUE) yIEIbHOU
TEII0EMKOCTH BellecTBa. Penienue
3a7a4, CBSI3aHHBIX C BEIYHUCIICHHUEM
KOJHMYECTBA TEIIO- Thl U TEINIOEMKOCTH
IpU TEIUIOOOMEHE.

AHanu3 cuTyaruyi mpakKTHIeCcKOro
HUCITOJIb30BaHUs TEIJIOBBIX CBOMCTB
BEIIIECTB U MaTepHUalioB, HAIIpUMeEp B
LIEJISIX SHEProcOepeKeHU:
TEIUTOU3O0JISILINS, YHEpProcOeperarone
KPBIIIH, TEPMOAKKYMYJISITOPBI U T. 1.
HabGnronenue siBieHUd ucriapeHus u
KoHAeHcanuu. McciaenoBanue mpoiiecca
WCITAPCHUS PA3TTUIHBIX KUJIKOCTCH.
OOBsicHEeHUE SIBJICHUN UCHapeHUs U
KOH/JICHCAIMHU HA OCHOBE
aTOMHO-MOJICKYJISIPHOTO YUECHHSI.
Habmronenue u oObsICHEHHE TIpoliecca
KHIICHHSI, B TOM YHCJI€ 3aBUCUMOCTH
TEeMITepaTypbl KHIICHUS OT JaBJICHHUSI.
Omnpenenenue (M3MEPEHUE)
OTHOCHUTEIHLHOW BIIQYKHOCTHU BO3/yXa.
Habnronenue nporecca niaBiaeHUS
KPUCTAUTMYECKOTO BEIIECTBA, HATIpPUMEP
nbpaa. CpaBHEHHE TPOISCCOB TUTABICHUS
KPUCTAIUTUYECKUX TEJI U pa3MsTIeHHUS
IPU HarpeBaHUH aMOP(HBIX TEI.
Ompenenenue (U3MEpPEeHHUE) yASTbHOMN
TEILUIOTHI IJIaBJicHus abjaa. OObICHEeHHE
SIBJICHUU TUTABJICHUS U KPUCTAJUIN3AIIUHA
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Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO
ydeHus. Penienue 3agad, CBsI3aHHBIX C
BBIYMCIICHUEM KOJIMYECTBA TEIUIOTHI B
Ipoleccax TeIuionepesayu npu
IUIABJICHUU U KPUCTAJUIN3ALIMNH,
HCIIapEHUU U KOHJIEHCAIVH.

AHanu3 cutyanyi NpakTU4ecKoro
MMPUMEHEHUS SIBJICHUHN TUIABJICHUS U
KpUCTAJUIN3aluH, HAIPUMEP, MOJIyYEeHHUE
CBEPXYHUCTHIX MaTEpUAJIOB, COJIEBAs
rpeika u ap. AHanu3 padoThl U
00BsICHEHUE MPUHIIMIIA JEHCTBUS
TEIJIOBOTO JBUTATEIIA.

Bpruncienue koanyecTBa TEMIOTHI,
BBIJICJISIFOIIETOCS. IPU CTOPAHUU
pa3In4HbIX BUAOB TommBa, U KIT]
nBuraress. O6CcyXaeHrue SKOJIOTHYECKUX
MOCJIEACTBUN UCIIOJIb30BaHUs ABUTraTeNIen
BHYTPEHHEIr0 CrOpaHusi, TEIJIOBbIX U
ruapodnekTpoctaniuii (MC — skosorusi,
XUMUST)

Pa3znes 7. DjekTpuyecKue 1 MArHUTHbIE siBJeHust (374)

JJleKTpHYeCKHe
3apsabl.
3apsizkeHHbIE TeJIa U
HX B3aNMOJeiicTBHEe
(7 9)

Onektpuszanus Tei. JBa
poza PIEKTPUIESCKUX
3apsizioB.
B3aumonerictBue
3apsSHKEHHBIX TEI.
DJEeKTpUUECcKOoe MoJe.
[TpuHMI cynepno3unuu
AJIEKTPUYECKHUX TTOJIeH
(Ha KaYeCTBEHHOM
ypoBHe). Hocurtenu
DIIEKTPUYECKHUX 3aPsiJIOB.
DneMeHTapHbIi
AIICKTPUYECKHUU 3apsi.
Ctpoenue aTroma.
I[TpoBOAHUKM U
JIUDJIEKTPUKHU. 3aKOH
COXpaHEHUs
AJIEKTPUUECKOTO 3apsaa

Habmonenre 1 mpoBeICHUE OIBITOB T10
DJICKTPHU3ALMU TE€JI TPHU
COIIPUKOCHOBEHUU U UHAYKIIMEH.
Hab6mronenue u o0bsICHEHHE
B3aMMOJEHUCTBUS OJJHOMMEHHOM H
Pa3’HOUMEHHO 3apsHKECHHBIX TEII.
OOBsicHEeHUEe TIpUHIIUIIA AeUCTBUSA
anekTpockomna. OO0bSICHEeHUE SIBIICHUN
AIICKTPHU3AILMH TIPU COTTPUKOCHOBEHUM TEJT
U MHAYKIHUEH C UCNOJIb30BaHUEM 3HAHUM
O HOCUTEJISIX DJICKTPUIECKUX 3apsiI0B B
BelnecTBe. Pacrio3naBanue U 0OOBSICHCHUE
SIBJICHUM 3JIEKTPU3ALUH B IO BCEAHEBHOM
sku3HHU. HabGmronenue u o0ObsICHEHUE
OIBITOB, WILUTIOCTPUPYIONINX 3aKOH
COXPaHEHMs JIEKTPUUECKOr0 3apsiaa.
HaoGmro1eHre oneITOB 1O
MOJIEJIUPOBAHUIO CUJIOBBIX JTUHUHA
AIIEKTPUIECKOTO MOJIS.

HccnenoBanue NeMCTBUS DIIEKTPUUECKOTO
MOJISI HA MPOBOJTHUKUA U JUDJIEKTPUKH

HHocTostHHBIH
JIEKTPUYECKHI TOK
(20 )

DNEKTPUUECKUMN TOK.
YcnoBus
CYILIECTBOBaHUS
AJIEKTPUIECKOTO TOKA.
HcTouHuku
MMOCTOSTHHOT'O TOKA.
JevicTtBus
AJIEKTPUYECKOTO TOKA
(TerioBO€, XUMHUYECKOE,

HaOmonenue pa3nuyHbIX BUJIOB
JIEUCTBUS DJIIEKTPUUECKOTO TOKA U
OOHapy>KeHHE dTUX BUJIOB ICUCTBUS B
IMOBCEIHEBHOM KU3HU.

C6op1<a 1 UCIIBITAHHUC BHGKTPHHCCKOﬁ
IICIIU ITIOCTOSHHOI'O TOKA.

HN3mepeHune cuiibl TOKa aMIIepMeTPOM.
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MartHTHOE). . N3mepenune >1eKTprUIEeCKOro
DJEeKTpUYECKUI TOK B
HanpspKeHUs BoJIbTMeTpoM. IIpoBenenune
KIAKOCTAX 1 rasax. U OOBSICHEHHE OMBITOB,
OMEKTPHEECKAL IETIh. JIEMOHCTPUPYIOIINX 3aBUCUMOCTh
Crna ToKa. S3JICKTPHUYCCKOI'0 COIIPOTHUBIICHUS
O7eKTpHiecKoe OPOBOJHUKA OT €T0 JJIUHBI, IUIOLIAa Al
HAUPSLKCHIC. MOIIEPEYHOr0 CEeYCHHUsI U MaTepuaia.
Comnporusienne HccnenoBanne 3aBUCHMMOCTH CHITbI TOKA,
HPOBOJIHHIKA. IIPOTEKAIOIIEr0 Yepes3 Pe3UCTOp, OT
Ynenvroe COIPOTHBIICHUS PE3UCTOPA U
CONPOTHBJICHUE HaNpPsUKEHUsE Ha pesuctope. [Iposepka
BeriecTsa. 3akon Oma [IpaBUIIa CIIOKEHUS HANPSHKEHUH IIPH
A1 ydacTKa Leu. ITOCJIEIOBATEILHOM COCIUHEHUH JIBYX
IocnenosarenprHoe pesuctopoB. IIpoBepka npaBuia 1is
U I1apajiinejbHOC CHJIBI TOKA MIPU HapajIeIbHOM
COCINHCHNC COCIUHCHHUU PE3UCTOPOB. AHAITU3
IIPOBOJIHUKOB. CUTYyalMil NOCIEeA0BaTEILHOIO U
PaboTa u MOIIHOCTH napajuieabHOTO COEAUHEHUS
SJICKTPHU-YECCKOI'O TOKaA. OPOBOOHUKOB B JOMAIIHUX
3akon [[xoyssi—JIenna. 3IEKTPUUECKUX ceTsiX. Pemenue 3agau c
DIIEKTPONIPOBOJKA U HCITOJIb30BaHUEeM 3akoHa OMa u hopmy st
oTpeOuTENIN pacydéra 3I1EeKTPUIECKOTO
BIEKTPUYECKON SHEPIUH COIIPOTHUBJIICHUS IIPHU I1OCJIECAOBATEIIb-
B ObITy. KOopoTkoe HOM M NapajIeJIbHOM COECJIMHEHUU
3aMbIKaHUE mpoBOAHUKOB. Onipenernenue padoThl
AIIEKTPUYECKOTO TOKA, NPOTEKAOIIETO
yepes peuctop. OnpeneneHue
MOIIIHOCTH 3JI€KTPUYECKOr O TOKA,
BBLACISIEMOM HA PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA
yepes JIaMIOYKY OT HaIpsKEHUS] HAa HEH.
OOBsicHEHHE YyCTPOINCTBA U IPUHITAIIA
JIGUCTBUS IOMALTHUX
AJIEKTPOHArpeBaTeIbHbIX TPUOOPOB.
OOBsicHEeHNE TPUYUH KOPOTKOI'O
3aMbIKaHUSI U MPUHIUIIA IEUCTBUS
IUIAaBKUX Openoxpanurenei. Pemenue
3a/Ja4 ¢ UCHOJIb30BAHUEM 3aKOHA
Jxoyns—Jlenna. Habmronenue
BO3HUKHOBEHHUS DJIEKTPUIECKOTO TOKA B
)KUJ- KOCTH
MarsuTHEIC SIBICHUS [TocTOsiTHHBIE MATHUTHI. HccnenoBanmne MarHuTHOTO
(6 9) B3aumoaeiictBue B3aUMOJIENUCTBUSA ITOCTOSHHBIX
MMOCTOSTHHBIX MarHuTOB. MarHuToB. M3ydeHrne MarHuTHOTO TT0JIs
MaruuTtHoe€ noJse. MOCTOSIHHBIX MAarHUTOB MPU UX
MaruuTtHoe noJsue 00BEIMHEHUH U pa3JIeJICHUH.
3eMJIM U €ro 3Ha4YEHUE ITpoBeneHune onbITOB MO BU3yaIU3allund
JUIS1 5KU3HU Ha 3emJie. MOJIsI IOCTOSTHHBIX MarHuToB. M3yueHue
OmnewIT Dpcrena. SIBJICHHUSI HAMarHUIWBaHUs BEIIECTBA.
MaraunTtHOe 1moJie HccaenoBanue nercTBusa
AIIEKTPUUYECKOTO TOKA. AJIEKTPUYECKOrO TOKA HA MAarHUTHYIO
I[Tpumenenue crpenky. [IpoBenenune onbITOB,
AJIEKTPOMArHuToOB B JIEMOHCTPUPYIOIIHUX 3aBUCUMOCTb CHUJIbI
TexHuke. JleiicTBue B3aUMMOJIEUCTBUSI KaTYIIKHA C TOKOM U
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MAarduTHOIO I10JI Ha
MPOBOJIHUK C TOKOM.
DJIEeKTPOABUTATEIH
IIOCTOSHHOI'O TOKA.
Hcnons3oBanue
AJICKTPOJIBUTATEIICH B
TCXHHUYCCKUX
YCTPOHCTBAaX M Ha
TpaHCIIOpTE

MarHuTa OT CHJIbI U HaIllpaBJIE€HUsS TOKA B
KaTylike. AHaJIM3 CUTyaluui
MPAKTUYECKOrO MPUMEHEHUS
AJIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOMCTBAX,
MIPOMBIIIJIEHHOCTH, MEIULIUHE).
HN3ydyenune nercTtBruss MAarHUTHOT'O OIS
Ha OPOBOJHUK C TOKOM. M3yueHnue
JICUCTBUS JIEKTPOIBUTATEIIA.
Pacno3zHaBanue u aHanu3 pasIM4HbIX
OPUMEHEHUH 3JIEKTpOABUTATEICH
(TpaHCHoOpT, OBITOBBIC YCTPOHCTBA U

Ap.)

DJIeKTPOMarHuTHast
HHAYKIHS (4 1)

OmnbiTel Dapanest.
SIBnenue
AJIEKTPOMAarHuTHOMU
nHaykuuu. [Ipasuio
JleHnna.

DJIeKTpOoreHeparop.
CriocoObI mOJTy4YeHUs
AIIEKTPUYECKOMN
SHEPrUH.
DJIEKTPOCTAHIIUU Ha
BO300HOBIIICMEBIX
WCTOYHHUKAX SHEPrUU

OnBITEI IO HCCIICI0OBAHHUIO SABJICHUS
SHGKTpOMaFHHTHOﬁ HUHAYKIHUHN:
HCCICI0BAaHUC M3MEHEHUHN 3HAUCHUS U
HarpaBJCHUA MHAYKIHWOHHOI'O TOKa

Pe3epBHoOe Bpems (3 1)

9 kaacc (994)

Temaruueckuii
0JI0K, TeMa

OcHoBHOE coaecpkanue

OcHoBHbIE BH/IbI 1eATEJbHOCTH
y4yaumuxcs (Ha ypoBHe y4eOHBIX

neﬁCTBnﬁ)l

Pa3nen 8. Mexannueckue siierus (40 4)

MexaHu4eckoe
JABHKEHHE

H CIOCO0OBI €ro
onucanusn (10 u)

MexaHnueckoe IBUKEHHE.
MarepuanbHas TOYKa.
Cucrema orcyéra.
OTHOCHUTENBHOCTh
MEXAHUYECKOTO JIBH)KEHUS.
PaBHOMEpHOE ITPSAMONTMHEN-
Hoe aBuxkeHue. HepaBHoMep-
HOE MPSMOJIMHEITHOE JIBUKE-
Hue. CpeqHsas 1 MTHOBEHHAs!
CKOPOCTH T€JIa IPU HEPABHO-
MEPHOM JIBH)KEHHUH.
VYckopenne. PaBHoyckOpeH-
HOE MPSIMOJIMHEIHOE
nemxkenne. CBoOoIHOE
naaenue. Oneltel [anumnes.
PaBHOMEpHOE IBHXKEHUE

110 OKpyxkHOCTH. [Iepuon

Y 9acToTa OOpaIieHusl.
JIuneliHas u yrinosas

AHanu3 u 00CyXJIeHHEe Pa3INYHbIX TPUMEPOB
MeXaHU4YeCKoro aBmkeHus. O0cyxieHue
IpaHUL] IPUMEHUMOCTHA MOJEIIN
«MarepuanpHas Touka». Onucanue
MEXaHUYECKOTO JBUKEHHUS PA3INYHBIMU
cnocobamu (ypaBHEeHHE, Ta0IUIa, rPaduK).
AHanu3 )XU3HEHHBIX CUTyallul, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIBLHOCTD
MEXaHUYECKOTO JBUKEHHUS.

Habmtoienne MexaHn4eckoro JBHKEHHS Tela
OTHOCHUTEJIBHO Pa3HbIX T€N OTCYETA.
CpaBHeHHE MyTeN U TPACKTOPHM IBH>KEHUS
OJIHOTO U TOTO )K€ T€JIa OTHOCUTEIBHO
pa3HbIX TeJ 0TCcYéTa. AHANMU3 TeKkcTa [ anuies
00 OTHOCUTEIILHOCTH JIBUKECHHUS;
BBITIOJTHEHHE 33/1aHU 110 TEKCTY (CMBICIIOBOE
yreHue). OnpeaeneHue cpeiHeld CKOpoCTH
CKOJIbXKEHUSI OpYyCKa UK JBMIKEHUS MIapUKa
110 HAKJIOHHOW MJIOCKOCTH.
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CKOpOCTH.
IlenTpocTpemurensHoOe
yCKOpeHue

AHanu3 1 00CcyXeHne croco0oB
npUOIMKEHHOTO ONpEICTICHNS MTHOBEHHOM
ckopoctH. OnpeneneHne CKopocTu
PaBHOMEPHOTO JBUKEHUS (LIapuKa

B XKHUJIKOCTHU, MOJIEJIH JIEKTPUUYECKOTO
aBTOMOOWIIA U T. 11.). Onpenenenue myTH,
MPOHJICHHOTO 32 JaHHBIN MPOMEKYTOK
BpPEMEHH, U CKOPOCTH TeJa Mo rpaduky
3aBHCHUMOCTH ITyTH PaBHOMEPHOTO JIBHKEHUS
ot BpeMeHHU. OOCYKICHIE BO3MOXKHBIX
MPUHIIMIIOB ACHCTBUSI IPUOOPOB,
U3MEPSIIOLIUX CKOPOCTH (CIIHIOMETPOB).
Brruncnenue nyTa 1 CKOpOCTH HpU
PaBHOYCKOPEHHOM IPSMOJUHETHOM
IBUKEHUH Teja. OrpenenaeHue npoiIeHHOro
IyTU U YCKOPEHUS IBUKEHUS TeJla 110
rpaduKy 3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOT'O IPSIMOJIMHEWNHOTO
JBUKEHUS T€JIa OT BPEMEHH.

Onpenenenue ycKOpeHus Tela mpu
PaBHOYCKOPEHHOM JIBUJKEHUU 110 HAKJIOHHOMN
II0CKOCTH. M3MepeHune nepruoia u 4acToTh
oOpallieHus Tesa 0 OKPYKHOCTH.
Omnpenenenne CKOPOCTH PaBHOMEPHOTO
JIBUKEHUS T€JIa M0 OKPYKHOCTH.

Pemenue 3aa4 Ha onpezeneHue
KMHEMaTUYECKUX XapaKTepPU-CTUK
MEXaHUYECKOTO JIBHKEHUS PA3IUYHBIX
BUJ0B. PacriozHaBanue u npubimxEHHOe
ONMCAHUE PA3NUYHBIX BUJIOB MEXAHUUECKOTO
JBUKEHUS B IPUPOJIE U TEXHUKE (Ha
npHUMepax cBOOOJHO MaJaroNuX Tell,
JIBUKEHUSI )KUBOTHBIX, HEOECHBIX Te,
TPAHCIIOPTHBIX CPEJCTB U JIp.)

B3anmMoneiicTBue TeJa
(20 u)

IlepBslii 3ak0H HproTOHA.
Bropoii 3akoH HeroToHa.
Tpernii 3akoH HproTOHA.
[TpyHIMI cynepno3ULMH
CHIIL.

Cuna ynpyroctu. 3akoH
I'yka. Cuna TpeHus: cuia
TPEHUs CKOJIbXKEHUS, CUIIa
TPEHUS TTOKOS, APYTUE BUIBI
TPEHMUSL.

Cuna TS%KeCTH U 3aKOH
BCEMUPHOI'O TATOTEHUS.
YckopeHne cBOOOTHOTO
najeHus. JIBuxeHue rniaHeT
Bokpyr ComHiia. [lepBas
KOCMHUYECKasi CKOPOCTb.

HeBecoMocTh 1 neperpysku.

HaGnronenue u o0Cyk1eHue ONBITOB €
JBUKEHHEM TeJa MPU YMEHBIIICHUH BIUSHUS
JIPYTHX TeJI, IPEMATCTBYIONINX JIBHKCHHUIO.
AHanu3 Tekcta ['anunes ¢ onucanuem
MBICJIIEHHOTO YKCIIEpUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIUY;
BBITTOJIHEHHUE 3aJJAHAH TTO TEKCTY (CMBICIOBOE
yreHue). O0cykaeHne BO3MOXKHOCTH
BBITIOJTHEHUS 3aKOHA HHEPITUHU B PA3ITUIHBIX
CHUCTEMax OTCUETa.

HabGnronenune u o0cyx1eHre MEXaHHUIECKUX
SIBIICHUH, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» mpu € paBHOMEPHOM U
YCKOPEHHOM JIBUKEHUU OTHOCUTEIHHO
kabuneta gusuku. J[elicTBHS C BEKTOpaMHu
CHJI: BBITIOJIHEHUE 3aJaHUI 110 CIIOKEHUIO U
BBIYATAHUIO BEKTOPOB. 3aBHCHMOCTh
YCKOPEHUS Tella OT MPHUIIOKEHHOM K HEMY
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CHJIBI U MacChl Tesla. AHaiau3 U 00ObsICHEHUE
SBJICHUI C MCIIOJIb30BaHHEM BTOPOTO 3aKOHA
Herotona. Pemenue 3agau ¢ ucnosnb3oBaHuemM
BTOPOro 3akoHa HproTOHA M npaBuia
cioxxeHus cui. OnpeneneHue KECTKOCTU
NPYXKUHBL. AHaJTN3 CUTYallul, B KOTOPBIX
HaOIroAa0TCs ynpyrue aedopMaiim, 1 ux
00BsICHEHUE C UCII0JIB30BAaHNEM 3aKoHa ['yka.
Pemienue 3a1a4 ¢ MCIOJIb30BaHUEM 3aKOHA
I'yka. MccrienoBanue 3aBUCUMOCTH CHJIbI
TPEHUS CKOJIbKEHUS OT CUIIbl HOPMAJIBHOTO
nasieHust. O0Cy X 1eHHUE Pe3yIbTaTOB
uccienoBanus. Onpeznenenue ko3dduuuenra
TPEHUs CKOJbKeHUs. Vi3MepeHune cuisl
TpeHus nokos. Pemenue 3anay ¢
UCTIOJIB30BaHUEM (DOPMYIIBI JUIsI CHITBI TPEHUS
CKOJIBXKEHUS. AHAJIU3 IBUKEHUS TEJ TOJIBKO
MOJT IEHCTBUEM CHIIBI TSHKECTH —
CBOOOJHOIO MaJECHMUS.

OOBsicHEHHE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOIO NaJCHUs OT MACChI Tea.
OreHka BEJTMYUHBI CUJIBI TATOTEHUS,
JIEUCTBYIOIIEH MEXKY IBYMS TellaMu (IJ1st
pasHbIX Macc). AHaJIU3 IBUKEHUS HEOECHBIX
TEJI TIOJ] IEHCTBHEM CHJIBI TATOTECHUS (C
UCIIOJIb30BAHUEM JIOTIOJIHUTENbHBIX
MCTOYHUKOB MH(pOpManun). Pemmenue 3amad c
UCIOJIb30BAaHUEM 3aKOHA BCEMUPHOTO
TATOTEHHS U (POPMYIIBI IS PacdETa CHITBI
TSOKECTH. AHAJINU3 OPUTMHAIBHOTO TEKCTa,
OMMCHIBAIOIIETO MPOSBICHUS 3aKOHA
BCEMHMPHOT'O TATOTEHUS; BHIIIOJHEHHE
3aJJaHUH 10 TEKCTY (CMBICIOBOE UTEHUE).
HaGnronenue u o0Cyx/1eHuE ONBITOB IO
M3MEHEHHIO Beca Tella IPU YCKOPEHHOM
JIBIDKEHUH. AHAJIN3 YCIOBUN BO3HUKHOBEHUS
HEBECOMOCTH U MEPETPY3KHU.

Pemenue 3aau Ha onpeziesieHHe Beca Tela B
Pa3INYHBIX YCIOBUSX.

3aKoHbI cCOXpaHeHus!
(10 9)

Nmnynsc Tena. U3menenune
uMITysbca. IMmynbsce cumsl.
3aKOH COXpaHEHHUS
UMITyJbca. PeakTnBHOE
IBUXKEHHE. MexaHnueckas
pabota 1 MmomHOCTh. PaboTa
CUJI TSKECTH, YIIPYTOCTH,
TpeHus. CBs3b JHEPIUH U
paboTHI.

[ToreHmanpHas SHEPrust
Tena, MOJHATOrO HaJl
MTOBEPXHOCTBHIO 3EMJIH.

N3mepeHne MOIHOCTH.

N3mepenne NOTeHIHAIBHON SHEPTUH YIIPYTO
1e(OPMHUPOBAHHOM MPYKUHBI.

N3mepenrie KNHETUYECKON YHEPTUH Tena 1Mo
JUTMHE TOPMO3HOTI'O IIyTH.
OKCIIEpPUMEHTAIBHOE CPABHEHUE W3MEHEHUS
MOTEHIMAIBHON U KUHETUYECKOW SHEPTUI
TeJa IPH IBKEHHUH 110 HAKJIOHHOW
IIJIOCKOCTH.

DKCIepUMEHTaIbHas IPOBEPKA 3aKOHA
COXPaHEHHUsI MEXaHUYECKOU DHEPIUU IIpU
¢BOOOIHOM ITaJCHUH.
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[ToreHmanpHas SHEPrUst
CKaTOU IPYKHUHBL.
Kunernueckas sueprus.
Teopema 0 KHHETUYECKOM
SHEpruu. 3aKOH COXpaHEHUs
MMOJTHON MEeXaHUYECKOM
SHEpPruu

[IpruMmeHeHne 3aKoHa COXpaHEHUS
MEXaHUYECKON YHEPTUu AJI pacyera
MOTEHIMAIBHON U KUHETUYECKOU SHEPTUM
Tena. Pemenue 3a1a4d ¢ MCIIOJIB30BaHUEM
3aKOHA COXPaHEHMS] MEXaHUYECKON SHEPrUu

Pasznea 9. Mexannuyeckue KoJied

anus 1 BoJHbI (15 1)

MexannuyecKue
KoJie0anus (7 4)

KoiebarenbpHoe IBHKCHUE.
OCHOBHBIC XapaKTEPUCTHKHU
KoJie0aHui: Iepro/I, 4acToTa,
aMILTATY/]IA.
Maremaruueckuii u
NPYKUHHBIA MasTHUKH.
IIpeBpalenue 3HEpruu npu
K0JIe0ATEILHOM JIBMIKEHHH.
3aryxaroiue KojaeoaHusl.
BbiHyXIeHHBIE KOJICOaHMSI.
Pesonanc

Habmoienue xonebanuii Mo qeHCTBUEM CHIT
TSOKECTH U YIIPYTOCTH U OOHapyX)eHHe
M0TI00HBIX KOJIeOaHU B OKPYKAIOIIEM MUDE.
Amnanu3 xone0aHuii rpy3a Ha HUTH U Ha
npyxune. OnpeneseHne 4acToOThl KoJeOaHui
MaTeMaTHYECKOT0 U MPY>KUHHOTO
MasiTHUKOB.

HaOnronenue u 00ObsICHEHUE SIBIICHUS
pe3onaHnca. MccienoBanue 3aBUCHMOCTH
nepuoja KojaebaHui MoIBEIICHHOTO K HUTH
rpy3a OT JUIMHBI HUTH. [IpoBepka
HE3aBHCHUMOCTH MepHoJia KoebaHuii rpysa,
MO/BEIICHHOTO K JICHTE, OT MacChl Irpy3a.
Habmtonienue u 06Cyx/1eHre OIMbITOB,
JIEMOHCTPHUPYIOLIUX 3aBUCUMOCTD IEproaa
Kosie0aHui NPY>KUHHOTO MasiTHUKA OT MacChl
rpy3a U *KECTKOCTHU IPY>KUHBI.

[IpumeHeHne MaTEMaTHYECKOTrO U
MPYKUHHOTO MasTHUKOB B Ka4eCTBE MOJICIICH
JUTSL OMUCAHUS KOJIEOaHUI B OKPYKAIOIIeM
Mmupe. Penienue 3a1a4, CBSI3aHHBIX C
BBIUMCIICHHEM WJIH OIEHKOM Y4acTOThI
(mepuopa) xonebaHu

Mexannuyeckue
BOJIHBI. 3BYK
(79)

CBoiicTBa MEXaHMUECKUX
BOJIH. J[JTMHA BOJIHBI.
MexaHHuecKue BOJIHBI B
TBEPJOM TeJIe, CEHCMUYECKHE
BOJIHBI.

3Byk. ['pomMKoCTh 3BYyKa

U BbICOTa TOHA. OTpakeHue
3Byka. UH(ppa3Byk u ynapTpa-
3BYK

OOHapy)XeHue 1 aHaAJIU3 BOJHOBBIX SIBJICHUIN
B OKpY’KaroIlleM MUpE.

HaGnronenue pacnpoctpaneHust MPoJ0iIbHbBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJENN) U
oOHapy’kKeHHe aHAJIOTUYHBIX BUI0B BOJIH B
npupoie (3ByK, BOJISIHbIE BOJIHBI).
Brruncnenue JIMHbBI BOJHBI U CKOPOCTH
pacnpocTpaHEHHs 3BYKOBBIX BOJIH.
OKCIIEpUMEHTAIIBHOE ONPEEIICHUE TPAHUL]
YaCcTOTHI CIBIIIMMBIX 3BYKOBBIX KOJIEOaHUH.
HaGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT
Y4acTOTHI (B TOM YHCJIE C UCTIOIb30BAaHHEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).

HaOmronenne u 00bsICHEHNE SIBIIEHUS
aKyCTMUYECKOI'0 PE30HAHCA.

AHann3 OpUrMHAIBHOTO TEKCTA,
MOCBALIEHHOTO UCIOJIB30BAHUIO 3BYKA (MM
YIBTPa3ByKa) B TEXHUKE (IXOJIOKAITHS,
yJIbTpPa3ByK B MEAUILIMHE U Jp.); BHIIIOJIHEHUE

3aJJaHUH 1O TEKCTY (CMBICIOBOE YTEHUE)
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Pa3nen 10. Dy1eKTPpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHBI (6 1)

DJIeKTPOMarHuTHoOE
noJie u
3J1eKTPOMATHUTHbIE
BOJIHBI (5 4)

DJIEKTPOMArHuTHOE MOJIE.
DNIEKTPOMArHUTHBIE BOJTHBI.
CBolicTBa
AJIEKTPOMArHUTHBIX BOJIH.
[Ixana 3meKTpOMarHUTHBIX
BosH. Mcmonb3oBaHue
3JICKTPOMArHUTHBIX BOJIH JJIS
COTOBOM CBS3H.
DJIeKTpOMarHuTHas pupoja
cBera. CKOpOCTh CBETA.
BoaHoBEIE cBOMCTBA cBETa

[TocTtpoenue paccyxaeHuid,
000CHOBBIBAIOILIUX B3aUMOCBSI3b
AIIEKTPHYECKOTO U MATHUTHOTO TOJICH.
OKCHEpUMEHTAJIbHOE U3yUYEHUE CBOMCTB
AJIEKTPOMArHUTHBIX BOJH (B TOM YHCIIE C
MOMOIIIBI0 MOOWIIBHOTO Tene(oHa). AHANN3
PEHTTCHOBCKUX CHUMKOB 4€JI0BEYECKOTO
OpraHuzMa.

AHaJIN3 TEKCTOB, OMUCHIBAIOIINX MPOSIBICHHS
AIIEKTPOMArHUTHOTO M3IIyYeHHS B IPUPOJIE:
JKUBBIC OPTaHU3MBbI, H3JTyUYEHHsI HEOSCHBIX TEJ
(cMBICTIOBOE UTEHUE).

Pacrnio3HaBaHue 1 aHATTN3 Pa3IMYHBIX
NPUMEHEHHUH 3JIEKTPOMAarHUTHBIX BOJIH B
TEeXHUKe. PeleHne 3ajau ¢ HCNoIb30BaHUEM
(bopMyIT U CKOPOCTH SIEKTPOMArHUTHBIX
BOJTH, JUTMHBI BOJIHBI U YAaCTOTHI CBETA

Pasnen 11. CBeroBble siBiaenus (15 4)

3aKoHbI Ucrounuku ceta. Jlyuesas | HabnroneHue ONBITOB, JEMOHCTPUPYIOIINX
PacHpoCTpaHeHust MOJIENb CBETA. SBJIEHUE MPAMOJIMHENHOrO PACIPOCTPAHEHHUS
cera (5 4) IIpsamonnHeHOE cBeTa (BOSHHUKHOBEHHE TEHU U MOIYTCHH ), U
pactpoCTpaHEHHE CBETA. MX MHTEPIPETAIHUS C UCIOIb30BaHUEM
3armenus Conuua u JlyHbl. | IIOHATHS CBETOBOTO JIy4a.
Otpaxenue ceta. [nockoe | OOBsCHEHHE U MOJEITMPOBAHUE COJTHEUHOTO
3epKaso. 3aKOH OTPaKEHUs | M JIyHHOIO 3aTMEHHMIA.
cBeTa. HccenenoBanue 3aBUCUMOCTH YTJIa OTPaXKEHUS
[IpenomiieHre cBeTa. 3aKOH | CBETOBOIO Jly4a OT yIJla HajleHHs.
IIPEJIOMIIEHUS CBETA. W3ydeHue cBOMCTB U300pakeHuUs B INIOCKOM
[TonHoe BHYTpEHHEE sepkaie. Habronenue u 00bICHEHHE OTBITOB
OTpa’KeHHE CBETA. 110 TIOJTyYEHHIO N300paKEHHI B BOTHYTOM 1
Hcnonb30BaHre BHYTPEHHETO | BBITYKIOM 3epkanax. HaGmonenue u
OTpakKeHHs B ONTHYECKUX 00BsIC-HEHHE OIBITOB T10 MPEJTOMIEHUIO CBETA
CBETOBOJIAX Ha TPaHMIIE PA3IMIHBIX CPEJI, B TOM YHCIIE
OIIBITOB C TIOJTHBIM BHYTPEHHUM OTPaKEHUEM.
HccnenoBanue 3aBUCMMOCTH yIJla
IPENOMIIEHHS OT yIJIa aJeHHs] CBETOBOTO
JTyya Ha TPaHHUIE «BO3ILYX—CTEKIION.
Pacnio3naBaHue sSIBIICHUN OTPAKEHUS U
TIPENIOMIIEHHS CBETA B ITOBCEHEBHOMN KU3HH.
AHanu3 ¥ 00bACHEHHUE SBICHHS ONITHIECKOTO
MHUpaxa.
Pelenne 3a1a4 ¢ UCIOJIB30BaHUEM 3aKOHOB
OTpaykKEHHsl U TIPEJOMIIEHHS CBETA
JIuH3bI 1 JIunsa, xon my4qed B [MonydeHre U300paskeHHUil ¢ MOMOLIBIO
onTHYeCKHe mmn3e. OnTnieckas cobuparomieii 1 paccerBaroIeii JINH3.
npu6opsi (6 1) chcrema. Onpenenenne GOKYCHOTO PacCTOSHHS M
Onriyeckue ONTHYECKOH CHIIBICOOUPAIOIIEH JTUH3EI.
nproopHI: AHAIIN3 YCTPOMCTBA U PUHIIKAIIA
¢oroammapar, IMEMCTBUST HEKOTOPBIX ONTHYE CKUX
MHUKPOCKO MpuOopoB: (poToarnmapaTa, MUKPOCKONA,

M TejeckoI. I'1a3 kak

TCICCKOIIa
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ONTHYECKAsA CUCTEMA.
biuzopykocTs u
JIaIbHO30PKOCTH

(MC — Ouomorus, aCTpOHOMUS).
IAHaIIN3 SIBJICHUU OJIM30PYKOCTH U
MaJIbHO30PKOCTH, IPUHIIUNA ICHCTBUS
oukoB (MC — Guosorus)

Pazjioxxenue
0eJIoro cBeTa B
crexkTp (3 4)

Pazinoxenue 0enoro
CBETa

B cOeKTp. OnbIThI
Herotona. Cinoxxenue
CHEKTPAJIbHBIX I[BETOB.
Jucnepcus ceera

Habaroaenne no pasioxxeHuro 6e1oro
cBera B ciekTp. Habmonenue u
OOBSICHEHHE OITBITOB IO MOJTYYCHUIO
OeJIoro cBeTa IpH CI0KCHUH CBETa
pa3HBIX [IBETOB.

IIpoBeneHue 1 0OBICHEHHUE OTIBITOB
10 BOCIIPUSITHIO IIBETA IPESIMETOB
P UX HAOJIFOJICHUH Yepe3 [IBETOBBIC
(uneTpEI (1IBETHBIE OYKH)

Pasznen 12. KBantoBble 1

BJieHud (17 1)

HUcnyckanue
U NMOIJIOIIEeHNe CBeTa
aromMoM (4 4)

Omneiter Pesepdopna u
IJIAHETapHAs MOJENb aTOMa.
Mogaens aTtoma bopa.
PagnoakTnBHOCTE.
Hcnyckanue U noriomneHue
cBera aToMoM. KBaHTEL.
JIuneityaTpie CIEKTPbI

O6cyxnenue nenu onbiToB Pesepdopaa mo
MCCJICIOBAHUIO ATOMOB, BBIJIBU)KEHUE
THIOTE3 O BO3MOXHBIX Pe3yNbTaTax OMbITOB B
3aBHCHUMOCTH OT IPEOIaraéMoro CTpOCHHUs
aToMOB, (OPMYIMPOBAHKE BHIBOJIOB U3
PE3yJITaTOB OIIBITOB.

OO6cyxeHre TpOTUBOPEUHil ITaHETaPHOM
MOJIEIH aToMa.

HabmnroieHne CriIomHbIX U JIMHEHYaThIX
CIIEKTPOB M3JIYYCHHS PA3JTMYHBIX BEIIECTB.
OO0ObsicHeHHE TMHEWYAThIX CIIEKTPOB
W3JIYYCHUS

CTtpoeHnne aTOMHOI0
siapa (6 1)

PannoaktuBHOCTh. Anb(da-,
Oera- ¥ raMMa-u3IyYEeHHUS.
CrpoeHue aToOMHOrO sipa.
Hyknonnas Mmogens
aToOMHOrO siapa. M3oromsl.
PangnoakTuBHBIE
npespaienus. llepuon
nojypacnaja.

JlericTBus paauoOaKTUBHBIX
W3JIyYEHHI Ha )KUBbIE
OpraHU3MBbl

OO6cyxeHre BO3MOXKHBIX THIIOTE3 0 MOJAETIX
cTpoeHus sapa. OnpeaeneHue cocTasa siep
I10 3a/IaHHBIM MAaCCOBBIM U 3aps0BbIM
YHCJIaM U 10 MOJIOKEHHUIO B TEPUOJUUECKON
cucteme 1eMeHToB (MC — xumus).
AHann3 U3MEHEHUs COCTaBa sApa U €ro
MI0JIO’KEHHUS B IEPUOJUYECKON CUCTEME IIPH
a-paguoaktuBHOCTH (MC — xumus).
HccnenoBanue TPEKOB a-4aCTHIL 11O TOTOBBIM
dotorpadusam. OOHapyKEHHE U U3MEPEHUE
panuanoHHOro (JOoHa C MOMOILBIO
JIO3UMETPA, OLIEHKA €r0 UHTEHCUBHOCTH.
AHanu3 6MONOTUYECKUX U3MEHEHU,
MPOUCXOSAIINX O] IeUCTBUEM
pannoakTUBHBIX u3nydyeHnit (MC —
ouonorus). Mcnonp3oBaHue paguoakTUBHBIX
uznydenuit B menuimae (MC — Guonorus)

Snepubie peakunu (7 4)

S nepHble peakinu. 3aKOHBI
COXpaHEHHUs 3aps0BOro U
MacCOBOTO YUCEIN. DHEPrus
CBSI3M aTOMHBIX siziep. CBA3b
Macchl ¥ 3Hepruu. Peakunn
CUHTE3a U JIEJICHUS SIED.
Nctounuku sueprun CosHia
U 3BE3NI.

SnepHast sHepreTuka

Pemenune 3a1a4 ¢ MCNoJIb30BaHUEM 3aKOHOB
COXPAHEHHUs MACCOBBIX U 3aPsA0BBIX YHCEIl
Ha OIPENEICHUE PE3YJIBTATOB SNEPHBIX
peaxkLtii; aHaJIU3 BO3MOXKHOCTH UIIU
HEBO3MOKHOCTH SIIEPHON PEAKLIUH.
OrneHka PHEPrUM CBSI3U SEp C
UCIOJIb30BaHuEM (opMyIibl DIHIITEHHA.
OO6cyxIeHne NepcrneKTHB NCI0Ib30BaHUS
YIPABISIEMOr0 TEPMOSIEPHOTO CUHTESA.
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OO0cyxIeHre TPEUMYIIECTB U
HKOJIOTHYECKUX MPOOIIEM, CBSI3aHHBIX C
siepHo sHepreTukor (MC — sKosorusi)

IloBTOpHUTEILHO-00001Ia0IIUIT MOAYJIb (9 4)

Cucremaruzanus u
00061eHne
HPEIMETHOTO
CoJepKaHUs

¥ OTIBITA AESATEIBHOCTH,
nproOpeTEHHOTro IpU
U3y4YECHUH BCETO Kypca
bu3uKu

O06o01enue coaepKaHus
Ka)KJ10TO U3 OCHOBHBIX
paszesnoB Kypca pU3HKu:
MeXaHU4YeCKHUeE, TEIUIOBLIE,
3JICKTPOMarHUTHEIE,
KBAHTOBBIE SIBJICHUS.
HayuHblit MeTO TO3HAHUS U
€ro peajiu3anus B

(1)I/I3I/IIICCKI/IX HCCICOOBaHUAX.

CBs13b pU3HKH U
COBPEMEHHBIX TEXHOJIOTHH B
oOrnacTu nepenayu
uH(pOpMaIINH, SHEPTETHKE,
TpaHCHIOPTE

Brimonnenue yueOHBIX 3a1aHuU, TPEOYIOIHX
JEMOHCTpAIMK KOMIIETEHTHOCTEH,
XapaKTEepPHU3YIOIINX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTB:

- IPUMEHEHHS TOTYYCHHBIX 3HAHUH 1S
HAYYHOTO 00BACHEHHS (PU3NUECCKHX SIBICHUIH
B OKPY’KaloIIei MpUpoje 1 MOBCEAHEBHON
KHU3HH, A TAK)KE BBISBICHUS (PU3NIECKUX
OCHOB PsA/]a COBPEMEHHBIX TEXHOJIOTHIA;

- IPUMEHEHHSI OCBOSHHBIX
HKCTIEPUMEHTAIBHBIX YMEHHUN /IS
ucclieoBaHusl (PU3MUYECKUX SBICHUH, B TOM
YHCIIe JUTS IPOBEPKH T'MITOTE3 M BBISIBICHUS
3aKOHOMEPHOCTEMN.

Pemenne pacy€THbIX 3a7a4, B TOM YHCIIE
MPEIOIAraoIIuX UCTIOIb30BAHUE
(u3MYECKOI MOJICITM 1 OCHOBAaHHBIX Ha
COJICpKAHUU Pa3IIMYHBIX pa3AeiioB Kypca
(bu3UKH.

Brimonaenue u 3ammra rpynmnoBbIX WK
WHIMBHIyaJIbHBIX IPOCKTOB, CBSI3aHHBIX C
coJiepyKaHueM Kypca QU3HKU
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