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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKEe Ha YypOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHON paboueil mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHOHAYYHOW TIPaMOTHOCTH OOYYalOIMXCS U OPraHU3alMI0 HU3YUYEHUS
¢u3MKN Ha JAEATeTbHOCTHON OcHOBe. B mporpamme mo ¢(usmke yduThIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METApeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUarOLINXCS.

[TporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka SBISETCI CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IMOCKOJbKY (HU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3y4yaeMbIX XHUMHEH, OWoJIOTHeH, acTpoHOMUEH ©  (U3UICCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HAaHMsI, TO €CTh CIIOCO0Aa MOIy4YEeHUs JOCTOBEPHBIX 3HAHUM O MHpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JaHHblE M  HCIOJB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUs
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepersa npocseienust Poccuiickoii @enepanuu (IpoTokosa oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHHUS U (POPMHpOBAHUE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA,

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUN OMHUCHIBATH U OOBACHATH (PU3UUYECKUE SIBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SIBJICHUS M BBITOTHATH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHWE HH(OPMAITUH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBoUTCs 238 vacoB: B 7 kinacce — 68 vacoB (2 yaca B HENEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXxcsl, CIHUCKa AKCIICPUMEHTAIBHBIX 3a/JaHHM, MpEeIaraéMblXx B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COJEPKXAHUE OBYYEHUASA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KA0IEr0 MUpa.

®u3uka — HayKa o npupoze. ABneHus npupoasl. PU3NUYECKHE SBICHUS: MEXaHUYECKUE,
TETUIOBBIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BenuuuHbl. M3mepenue Qusnmyeckux BenudyuH. duzmyeckue npuOOpHI.
[TorpemHocTh U3MEpEeHUl. MeXayHApOaHAS CUCTEMA EANHULL.

Kax ¢usnka u n1pyrue ecteCTBEHHbIE HayKH M3y4aloT IpUpoAy. EcTecTBeHHOHAYYHBIH
METOJ] TO3HAHMS: HAOIIOJICHUE, MOCTAHOBKA HAyYHOTO BOMPOCA, BBIIBUKEHHUE THUIIOTE3,
DKCIIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsICHEHWE HalOmomaeMoro sBiaeHus. OnucaHue
(bu3MYeCcKuX SIBICHHUH ¢ MOMOIIbIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHn4deckue, TEIIOBbIC, SIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHUSL.

2. ®dusznueckue nNpuOOPHI U MpoLeaypa MPSIMbIX U3MEPEHUN aHAJIOTOBBIM U LIU(PPOBHIM

IpUOOPOM.

Jlabopamopnuie pabomul u onvimol.

1. OmpeneneHue EHBI IeTIEHUs IKaJIbl U3MEPUTEILHOTO TTprbdopa.

2. H3mepenue paccTosiHUM.

3. H3mepenue o0bEMa )XUAKOCTU U TBEPIOTO Tea.

4. OmpeneneHue pa3MepoB MabIX TEN.

5. M3mepeHue TtemmepaTypbl MpU MOMOLIM KUJKOCTHOTO TEPMOMETpa U JIaT4MKa

TEMIIEPATYPHI.
6. lIpoBenenue umccnenoBaHus MO MPOBEPKE THUIOTE3bI: NAIBHOCTH MOJETA LIAPHKA,
MYIIEHHOTO TOPU30HTAILHO, TEM 0O0JIbIIE, YeM 0OJIBIIIE BHICOTA ITyCKa.

Pa3znen 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOEHNH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, UX pa3Mmepbl. ONbIThI, J10KA3bIBAIOIINE
JVCKPETHOE CTPOEHHE BEIIECTBA.

JIBmxeHne 4dactuil BemiecTBa. CBSA3b CKOPOCTH JBHKEHHS YACTHUI[ C TEMIEPATypoOil.
BpoynoBckoe nBuxkenue, nuddysus. BzanmoneicTBUe 4acTull BEUIECTBA: MPUTSHDKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOCHUE Ta30B, JKHUAKOCTEH H  TBEPIBIX
(kpucTammuyeckux) Teil. B3auMocBsI3b MeXy CBOMCTBaAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHOMOJICKYJISIPHBIM CTpoeHuEeM. OCOOCHHOCTH arperaTHbIX COCTOSTHUN
BO/JIBL.

Jemoncmpauuu.

1. HaGmioneHne OpOyHOBCKOTO TBUKEHHSL.

2. Habmonenue nuddyszuu.

3. HaGnmroneHnue siBIEHUN, OOBSICHSAIONIUXCS TMPUTSIKEHUEM WIM OTTAJIKUBAHHEM

YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomuel u onvimol.



1. OreHka 1uamMeTpa aToMa METOJ0M PSJIOB (C UCTOJIb30BaHUEM GoTorpadmii).
2. OnbIThI 10 HAOJIIOICHUIO TEMJIOBOTO PACIIUPEHUS a30B.
3. OnbIThl 1O OOHAPYKEHUIO AEHUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Paznen 3. /IBukeHune U B3auMoieicTBHE TeJl.
Mexannueckoe BUXeHUE. PaBHOMEpHOE M HepaBHOMEpHOE JIBHKeHHE. CKOpPOCTb.
CpenHsst CKOpOCTh IPU HEPABHOMEPHOM JABHUKEHUH. PacyéT myTH 1 BpEMEHH JIBUKEHUS.
SBneHne mHepuuu. 3aKOH MHEpUUU. B3aumopaeicTBHe Ten Kak MPUYMHA HU3MEHEHUS
CKOpPOCTH JBIKEHMS Teld. Macca kak Mepa uHepTHOCTU Tena. [lnotHocTh BemiectBa. CBS3b
IJIOTHOCTH C KOJIMYECTBOM MOJICKYJT B €IMHUIIE 00hEMA BEIIIECTBA.
Cua kak XapakTepucTuKa B3aumojiercTBusi Ten. Cuiia ynpyroctd u 3akoH ['yka.
N3mepeHne cuilbl ¢ MOMOLIBIO TUHAMOMETpA. SIBIIEHHE TATOTEHUs M cuia Tshkecth. Cuna
TSOKECTH Ha Apyrux ruiaHerax. Bec tema. HeBecomocTs. CriokeHUE CHJI, HAITPABICHHBIX IO
onHoM mpsimoi. PaBHonelcTByromas cui. Cuna TpeHusa. TpeHHE CKOJIbKEHUS U TPEHUE
Mokos. TpeHue B IpUpPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HabGmrogeHne MexaHMYeCKOro JIBUKEHUS TeTa.
2. M3MmepeHune CKOpOCTH NPSIMOIUHENHOTO JIBUKEHUSI.
3. HaOnroneHue siBJICHUS UHEPIIVH.
4. HaOmroneHne u3MeHeHus: CKOPOCTH MPU B3aMMOJIEHCTBUH TEJI.
5. CpaBHEHHE Macc MO B3aUMOJICUCTBUIO TE.
6. Cno>keHue cuJjl, HallpaBJIECHHBIX IO OJJTHON MPSIMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpenenieHHEe CKOPOCTH PABHOMEPHOTO JBWKEHHUS (LIapUKa B JKUAKOCTH, MOJCIU
AJIEKTPUUYECKOTO aBTOMOOUJIS U TaK J1ajiee).

2. Ormpepenenne cpeaHel CKOPOCTH CKOJIbKEHUS OpycKa WM IIapuKa MO HAKIOHHOMN
MIJIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeNa.

4. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsiKeHus (IepopMaiiim) npy>KUuHbl OT
IIPUIIOKEHHOU CHUJIBI.

5. OnbIThI, IEMOHCTPUPYIOLIKE 3aBUCUMOCTh CUJIbI TPEHHS CKOJIBKEHHUSI OT Beca Tela
U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKUIKOCTEN M ra30B.

JaBnenne. CnocoObl yMEHBIIEHHS W YBEJIWYCHHUS JaBiieHus. JlaBieHue Trasa.
3aBUCMMOCTh JaBJICHUSI raza OT 00béma, Temmeparypbl. Ilepemaua naBieHus TBEPABIMU
TeJlaMHU, JKUJIKOCTSIMU U razaMu. 3akoH [lackans. [TneBMaTuyeckre MammHbl. 3aBUCUMOCTD
JABJICHUS KUIKOCTU OT riyOuHbl. ['mapocrarnueckuii mapanokc. Coobiraronmecs: coCcy/abl.
[M'uapaBiadyeckre MeXaHU3MBbI.

AtMocdepa 3emnn u atmMocepHoe napieHue. [IpuynHbl CylecTBOBaHMS BO3AYIIHON
o6onouku 3emuu. OnbiT Toppudennu. U3mepenne atmMochepHOro maBieHHs. 3aBUCUMOCTh
aTMOC(EpPHOTO JaBIEHUS OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopbl mns u3MepeHus
aTMOC(epHOro TaBJICHUS.



JlencTBue KUIKOCTM M Tra3a Ha MNOTPYKEHHOE B HHUX TeEJO. BrITamkuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxomnnaBanue.
Jlemoncmpayuu.

o v kA~ wnN e

3aBUCUMOCTH JABJICHUS raza OT TEeMIEPATypPHI.

Ilepenaya naBieHUsI JKUIKOCTBIO U Ta30M.

Coo0maromuecs Cocy/ibl.

['mppaBnuueckui npecc.

[IposiBneHMe neUCTBUS aTMOC(EPHOTO JTABICHUS.

3aBUCHUMOCTh BBITAJIKUBAIONIEH CHJIBI OT OOBEMA MOTPYKEHHOM YacTu Tena M
IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOW KUJIKOCTH.

VYcioBue IU1aBaHUs TEN: IUIABaHUE WIM MOTPYKEHHE Tel B 3aBUCHUMOCTU OT
COOTHOUIIEHHUS TIJIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

HccnenoBanne 3aBUCMMOCTH Beca Tela B BOjAE OT 0OObEMa MOrpyXEHHOH B
KUJKOCTh YaCTH TeJIa.

OnpeneneHre BBITAIKUBAKOIIECH CHIIBI, JEHCTBYIOLIEH Ha TEIO, NOTPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBHCUMOCTH BBITAJIKUBAKOIIEN CHWIBI, IEWCTBYIOLIEH Ha TEIO B
KUJKOCTH, OT MaccChl TeJa.

OneITHI, JEMOHCTPUPYIOIIKME 3aBUCHUMOCTD BBITAJIKWBAKOLIEH CHIIBI, JACHCTBYIOIICH
Ha TEJO B XUJAKOCTH, OT O0BEMA MOrPYKEHHOM B MKUAKOCTh YacTH Tella U OT
IJIOTHOCTH 7KUJIKOCTH.

KoncTpynpoBanne apeomerpa WM KOHCTPYMPOBAHHUE JIOAKA W ONPEACICHUE €€
rpy30H0ABEMHOCTH.

Pa3zpnesn S. PaGoTra 1 MOIIHOCTB. JHEPruUs.

Mexanuueckas padota. MOIIHOCTb.

[IpocTble MeXaHM3MBI: pbluar, OJIOK, HAaKJIOHHas MIOCKOCTh. [IpaBuiio paBHOBecHS
peuara. [lpumeHenue mnpaBuia paBHOBeCHsl pblyara K OJIOKY. «30J0TOE TPaBUIIO»
mexanuku. KITJ] npocteix mexanu3mMoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.

Mexanndeckass 3Heprusi. KuHermueckas um moTeHuuanbHass sHeprus. l[IpeBparieHne
OJIHOTO BMJIa MEXaHUYECKOM SJHEPTUU B IPYTOW. 3aKOH COXPAHEHHUs DHEPTUN B MEXAHUKE.

Hemoncmpauyuu.

1.

[TIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padbomuel u onvimol.

1.

2.
3.
4.

8K

Onpenenenve paboOTbl CHIIBI TPEHUS MPU PABHOMEPHOM JBWKEHUHM Teja II0
TOPU30HTAIILHOM ITOBEPXHOCTH.
HccnenoBanue yciioBurd paBHOBECHUS pblUuara.
N3smepenune KIIJl HakIIOHHOM NIIIOCKOCTH.
N3yueHne 3akoHa COXpaHEHUSI MEXaHUYECKOW SHEPTHH.
JIACC



Pa3nea 6. TenioBLIe ABJIEHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpPUM CTPOCHUS BEIIECTBA.
Macca u pa3mepsl aToOMOB U MOJEKYd. ONbITh, TOATBEPKAAOIIME OCHOBHBIE TOJIOKEHUS
MOJIEKYJISIPHOKMHETUYECKON TEOPHH.

Mopenu  TBEPAOro, KUAKOTO U ra3o00pa3HOr0  COCTOSHMA  BEIIECTBA.
Kpucramnuueckue u amopdubie tena. OObsiCHEHHE CBOMCTB ra3oB, JKUJIKOCTEH M TBEPABIX
T€I HAa OCHOBE TMOJOXKEHUNW MOJEKYJIIPHO-KUHETUYECKOW Teopun. (CMayuBaHuE WU
KauJUISIpHBIC SIBJICHUSA. TEIIOBOE paCIIMpEeHUE U CKATHUE.

Temneparypa. CBsA3b TeMmmepaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBHXKEHUS YACTHII.
Brytpennsis sneprus. CrmocoObl W3MEHEHWsS BHYTPEHHEW SHEpPruM: TeIvionepeaavya u
coBepilieHre padboTel. Buabl Temionepeaaun: TeMIONPOBOAHOCTb, KOHBEKIUS, U3TyUCHUE.

KonuyecTBo TemnoThl. YenbHas TEMJIOEMKOCTh BellecTBa. TermmooOMeH U TEeIIoBOE
paBHOBECHE. Y paBHEHHE TEIJIOBOTO OanaHca. [[naBneHne u oTBepieBaHUE KPUCTATUIMUECKUX
BEIIIECTB. YJienbHas TeruioTa IiaBiieHus. [lapooOpazoBanue u koujeHcanus. VMcmapenue.
Kunenue. YaenbHas Teruiora napooOpa3oBaHUs. 3aBUCUMOCTb TEMIEPATYphbl KUTIEHUS OT
aTMOC(EPHOro JIaBJICHUS.

BrnaxnocTts BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Ipunuuner pabotel TemnoBbix asurarened KIIJ TenmnoBoro asurarens. TersoBbie
JNBUTATEIN U 3alUTa OKPYKAKOMIENH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLEHUS SHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. HaGmrogeHue OpOyHOBCKOTO JIBH>KEHHS.

2. HabGmoaenue nuddyszuu.

3. HaGnmronenue siBiaeHUN CMauMBaHUS U KalTWJUIIPHBIX SBICHUH.

4. HabmoeHue TeraoBOro pacuiupeHus Tell.

5. M3MmeHeHue [naBieHWsT Ta3a IMpU H3MEHEHMM OObEMa U HarpeBaHUU WJIU
OXJIQXKICHUH.

[TpaBuia u3MepeHus: TEMIIEPATYPHI.

Bunbl Tenonepenayn.

OxJtaxkieHue Ipu COBEPIIICHUHN pabOTHI.

HarpeBanue npu coBepiiieHuU padbOThl BHEIIIHUMU CUJIAMHU.

10. CpaBHEHHE TETNIOEMKOCTEN PA3JINYHBIX BELIECTB.

11. HabnrogeHune KumeHusl.

12. HabnrofieHre moCTOSTHCTBA TeMITepaTyphl MPH TIIaBJICHUH.

13. Mojienu TeraoBbIX JIBUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

1. OnbITHI IO OOHAPYKEHUIO ACHUCTBUS CHJT MOJIEKYJIIPHOTO MPUTSHKCHUS.
2. OmnbITHI 110 BBIPAIIMBAHHUIO KPUCTAJLIOB MIOBAPEHHOW COJIM WJIM caxapa.

w N o

3. OmnpITHl 1O HAOIIOJAEHUIO TETUIOBOTO PACIIUPEHHS Ta30B, JKUIKOCTEH M TBEPIBIX
TEI.
4. OmnpeneneHue AaBICHUS BO3AyXa B OaJJIOHE LITIPUILIA.



5. OnbIThl, NEMOHCTPHUPYIOIINE 3aBUCUMOCTh JaBJIEHUS BO3JdyXa OT ero o0béma u
HarpeBaHus WIN OXJIAXKICHUS.

6. IIpoBepka THUMOTE3bl JMHEHHONW 3aBUCUMOCTU JJIMHBI CTOJIOMKA JKHJKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

7. HaOmronmenve n3aMeHeHUsI BHYTPEHHEH SHEPTUH Tella B pe3ysIbTaTe TeIUIoNepeaaun u
PabOThI BHEITHUX CHII.

8. MccnenoBaHnue sIBIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJOJHOM M TOpsuei
BOJIbI.

9. OmpeneneHue KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TIPH TETUIOOOMEHE C
HAarpeThiM METAIINYECKAM [IUJIUHIPOM.

10. OnpenienieHne yaeIbHOM TeIIOEMKOCTH BEIlIECTBA.

11. MccnenoBanue npoliiecca UCapeHusl.

12. OnpeniesieHre OTHOCUTENIBHOU BIIAXKHOCTH BO3/TyXa.

13. OnpenesieHne yaeapHON TEIIOTHI IUIABJICHUS JIbJA.

Pa3znes 7. DaekTpudecKkue 1 MArHUTHbIE SIBJICHHS.

DnexTpuzanus Tea. J[Ba poaa 2JIEKTpUUECKUX 3apsaoB. B3auMoaelcTBrUe 3apsyKeHHBIX
ten. 3akoH KynoHa (3aBUCHMMOCTBH CHJIBI B3aMMOJICHCTBUS 3apsHKCHHBIX TEJ OT BEIUYHHBI
3apsiIOB M PACCTOSIHUSI MEXKTy T€JIaMu ).

Onektpuueckoe  nosie.  Hampsok€HHocts — anmekTpuueckoro  mons.  [IpuHiumn
CYNEPIO3UIINH ISKTPUIECKUX T0JIeH (Ha Ka4eCTBEHHOM YpPOBHE).

Hocutenu siekTpruyuecKkux 3apsioB. DJIEMEHTAPHBIN AeKkTpudeckuil 3apsa. CtpoeHue
aroMa. [IpoOBOAHUKY 1 TUAJICKTPUKU. 3aKOH COXPAHEHUSI JNIEKTPUUECKOTO 3apsiaa.

DIJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOrO TOKa. M CTOYHMKH
MOCTOSTHHOTO TOKa. JIEeMCTBUS JEKTPUUECKOTO TOKa (TETJIOBOE, XMMUYECKOE, MarHUTHOE).
DJIEKTPUUECKUM TOK B )KUIKOCTSX U ra3ax.

Onektpuueckass menb. Cuiia Toka. Jnekrpuueckoe HampsikeHue. ConpoTHUBICHUE
MPOBOJIHUKA. Y JAEIbHOE CONPOTHBJICHHE BelecTBa. 3akoH OMa sl ydacTka UEMnH.
[TocnenoBaTenbHOE U MapaIEIbHOE COCTMHEHUE TPOBOJHUKOB.

Pabora m MONTHOCTH 3JIEKTpHYECKOro Toka. 3akoH J[xoyns—JIeHia. DiekTpudeckue
IIETIH ¥ IOTPEOUTEIIN AJIEKTPUUECKOM dHepruu B ObITy. KopoTkoe 3aMbIKaHUE.

[TocTossHHBIE MarHWUTHL. B3auMoAEHCTBUE MOCTOSIHHBIX MAarHUTOB. MAarHuWTHOE MOJIE.
MarauTtHoe 1osie 3eMJIM U €r0 3HaYeHue IS KU3HU Ha 3emiie. OnbIT Dpcrena. MarHutHoe
MOJIE DAJIEKTPUYECKOro Toka. [IpuMeHeHue >IIeKTpOMAarHUTOB B TEXHUKE. JlelicTBue
MarHUTHOTO TIOJiI Ha TPOBOJHUK C TOKOM. OJIEKTPOJABUTraTeNIb IOCTOSIHHOIO TOKAa.
Hcnonb30BaHue JIEKTPOABUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanes. SIBieHue daeKTpoMarHUuTHOW wuHAYKUMHU. IIpaBuno JleHna.
OnekTporeneparop. CrnocoObl MONYYEHUS AJICKTPUUYECKOM IHEPTUM. DJIEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX UCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

1. DnexTpu3aius Tel.

2. JIBa poaa »iEeKTPUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEIL.

3. YCTpPOMCTBO U IEHUCTBUE DJIEKTPOCKOIIA.



DIIEKTpOCTaTUYECKAsi UHAYKIIUS.

3aKOH COXpPAHEHUS JICKTPUUECKUX 3aPsI0B.

[TpoBOAHUKY U JUATEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.

HcToYyHMKM TTOCTOSTHHOTO TOKA.

JlencTBUs NEKTPUUYECKOTO TOKA.

10. DJIEKTPUUYECKUN TOK B KUJIKOCTH.

11. ["a30BbIl pa3ps.

12. I3MepeHue cuiibl TOKa aMIepMETPOM.

13. I3MepeHue 3JIeKTPUIECKOro HAMPSKEHUS! BOJTLTMETPOM.

14. Peoctat u Mara3uH CONPOTUBJICHUM.

15. B3aumoieiicTBuE MOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHre HEBO3MOXXHOCTHU Pa3/ieJICHUsI MOJFOCOB MarHuTa.

17. MonenupoBaHre MAarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

18. OnbIT OpcTena.

19. MarHuTHOE MoJIe TOKa. DJIEKTPOMAarHur.

20. JleficTBME MAarHMTHOI'O TOJISI HA MPOBOJIHUK C TOKOM.

21. DIEKTPOABUTATEb TOCTOSTHHOTO TOKA.

22. ccnenoBanue SBICHUS 3JEKTPOMArHUTHOM MHTYKIIUH.

23. OnbiTel Papages.

24. 3aBUCUMOCTD HaIIPaBJICHUS UHAYKIIMOHHOI'O TOKA OT YCIOBUM €r0 BOBHUKHOBEHHS.

25. DJIEKTPOTreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

OnbITel 1O HAOIOACHUIO JICKTPU3ALNU TEJI MHIYKIIUEH U TTPU COMPUKOCHOBEHUH.

HccnenoBanue AelCTBUS JIEKTPUUECKOTO OISl Ha MPOBOJAHUKH U JUDJICKTPUKH.

Co6opka 1 mpoBepka pabOThI AIEKTPUICCKOM 1IETH MOCTOSHHOTO TOKA.

N3MmepeHue u peryiupoBaHue CUJIbI TOKA.

N3MmepeHue u peryiupoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCHUMOCTHM CHJIBI  TOKa, MAYIIETO Ye€pe3 PE3UCTop, OT

COITPOTHUBJICHUS PE3UCTOPA U HANIPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH  AJIEKTPUYECKOTO  CONPOTHUBIICHUSA
MPOBOAHUKA OT €r0 JIJIMHBI, TUIOIIA/IX MOMEPEYHOTO CEUEHUs U MaTepuaa.

8. IlpoBepka mpaBuia CIOXKEHUS HAMPSHKEHUM TPHU TMOCIEAOBATEILHOM COCIUHEHUU
JIBYX pE€3UCTOPOB.

9. IlpoBepka npaBuia Jjisi CUJIbI TOKA IIPH MapalJIeIbHOM COSUHEHUN PE3UCTOPOB.

10. OnpenenieHre padOThI JIEKTPUIECKOT0 TOKA, UAYIIET0 Yepe3 pe3ucTop.

11. OnpenesieHre MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIJICIIEMOM Ha pEe3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UYIIETO Yepe3 JaMIIOYKY, OT HaIPsKEHUS
Ha HEW.

13. Onpenenenne KII/[ narpeBarens.

14. ViccnemoBanre MarHiTHOTO B3aUMOJICHCTBUS MIOCTOSIHHBIX MarHUTOB.
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15. I3ydyeHne MarHUTHOTrO IMOJIsI TOCTOSIHHBIX MarHuTOB HPU HMX OOBEIMHEHUU U
paszeneHun.

16. MccnenoBanue 1eHCTBUS 3JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17. ONBITHL, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CUJIbI B3aUMOJICHCTBUS KATYIIKU C TOKOM
Y MAarHATa OT CHJIbI TOKA U HAIIPABJICHMS TOKA B KaTYIILKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO MOJISl HA IIPOBOJHUK C TOKOM.

19. KoHCcTpyHnpoBaHue U u3ydeHue paboThl 3JIEKTPOABUTATEIS.

20. M3mepenne KIIJI anekTpoaBuratesibHOW yCTaHOBKH.

21. OnBITEL IO UCCIEIOBAHUIO SBJICHUS AJIEKTPOMAarHUTHOM MHIYKIUU: HCCIIEOBAHUE
VM3MEHECHHMM 3HAaYCHUsI U HAIPaBJICHUsI UHAYKIMOHHOIO TOKA.

9 KUIIACC

Pasznes 8. Mexanuyeckue siBJIeHUs.

Mexanunueckoe aBrkeHHe. MarepuanpHas Touka. Cucrema orcué€ra. OTHOCUTEIBHOCTD
MEXaHMYECKOI0 JBIKEHMs. PaBHOMepHOe npsMoiuHenHoe ABvkeHue. HepaBHomepHOE
MPSMOJIMHEWHOE JBHKeHUE. CpelHsss U MTHOBEHHAs CKOPOCTh TeJla NPU HEPABHOMEPHOM
JBHKCHUH.

VYckopenue. PaBHOyckOpeHHOE mNpsiMOJIMHENHHOE JBUKeHue. CBOOOJHOE TaJCHHE.
OmnbiTel ['anunes.

PaBHOMepHOE ABMXKeHUE 110 OKpyx’HOCTU. [lepuoa u yacrota obpamenus. JIuneiinas u
YTJIOBAsi CKOPOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

IlepBsiii 3ax0H HptoToHa. Bropont 3akon Herotona. Tpetuit 3akon Herotona. [IpuHimn
CYHEPIO3ULIMU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHHs: cUjla TPEHUS CKOJIbXKEHHUS, CHIIAa TPEHUS
IIOKOs1, IPYTU€ BUABI TPEHHUS.

Cuna TSXKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOpPEHHE CBOOOJHOTO MaJCHMS.
JBwxenne rmuianer BOKpyr Cousnna. IlepBas kocmmueckas ckopocts. HeBecomocTs u
[IEpErpy3KH.

PaBHOBecne maTtepuanbHOM TOukH. AOCOMIOTHO TBEpIOE Teilo. PaBHOBecHue TBEPIOTO
TeJla C 3aKPEIIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsixecTH.

Nmnynece Tena. M3menenne nmnyinbea. MIMImynbsC cunbl. 3aKOH COXPAHEHUST UMITYJIbCA.
PeaktnBHOE nBMXEHUE.

Mexannueckasi pabotra U MOUIHOCTh. PaboTa cui TskecTH, ynpyroctH, Tpeaus. CBsi3b
sHepru u pabotsl. [loTeHnmanbHas 3Heprust Tena, MOAHSATOrO HaJl MOBEPXHOCTHIO 3EMIIH.
[loreHunanbHass »dHeprusi cxarod npyxkuHbl. KuHetmueckas osHeprus. Teopema o
KMHETUYECKOW 3HEPTUU. 3aKOH COXPaHEHUSI MEXAHUYECKON SHEPTUU.

Jemoncmpayuu.

1. HaOmioneHne MexaHMUeCKOro ABM)KEHHUS Tela OTHOCUTENIBHO Pa3HbIX TE OTCUETA.

2. CpaBHEHHME MyTel W TPACKTOPUN JBUKEHUS OJHOIO M TOrO K€ Telda OTHOCUTEIBHO

PAa3HBIX TEJI OTCUYETA.
N3mepenne ckopoCTH U YCKOPEHHS TPSIMOJIMHENHOTO IBUKEHUSL.

4. HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JBUKECHUS.



10.
11.
12.
13.
14.
15.
16.

HabutoieHne nBUKEHUs Tesla 0 OKPYKHOCTH.

HaGntoneHne MexaHMYeCKHUX SIBJICHUM, NPOUCXOISIIMX B CHCTEME OTCUéTa
«Tenexka» mpu €€ pPaBHOMEPHOM U YCKOPEHHOM [JBW)KEHHH OTHOCHUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTh YCKOPEHHUS TeJla OT MacChl TeJla U ACHCTBYIOIIEH HA HETO CHUIIBI.
HabutoieHue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUY TEIL.

M3menenue Beca Tena npyu yCKOPEHHOM JBHYKEHUU.

Ileperaya uMIynbsca npy B3anMOJECUCTBUU TEN.

[IpeoOpazoBaHus S3HEPTUH NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHHe UMITYJIbCa IPH HEYIIPYTOM B3aUMOJICHCTBHUH.

CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOJAECHCTBUU.

HabutoieHue peakTUBHOTO ABM)KEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTrUU IPU CBOOOAHOM IaICHUU.

CoxpaHeHMEe MEXAaHWYECKOM OJHEPruM TMpPHU [BWKCHUU TeEla IO JACHCTBUEM
PYXUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBaHre TpakTa Uil pa3roHa U JAJIBHEUIIEr0 PAaBHOMEPHOIO JBUKECHUS
HIapUKa WIH TEJIEKKU.

OmnpeneneHue cpeHEd CKOPOCTU CKOJBKEHHS OpycKa WM JABWKEHHS IIapuKa IO
HAKJIOHHOH IIJIOCKOCTH.

OnpeneneHne yCKOpPEHHUs Tejaa NP PABHOYCKOPEHHOM JBMIKEHUM I10 HAKJIOHHOM
IIJIOCKOCTH.

HccnegoBanue 3aBUCMMOCTH IyTH OT BPEMEHM MPU PABHOYCKOPEHHOM ABUKEHUHU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bl: €CIM NPU PABHOYCKOPEHHOM JIBKEHUM 0€3 HauyalbHON
CKOPOCTH IIyTM OTHOCSATCS KakK psAJ HEYETHBIX YHUCENI, TO COOTBETCTBYIOIIHE
MIPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnegoBanue 3aBUCUMOCTH CUJIbI TPEHHUSI CKOJBXEHHUS OT CUJIbI HOPMaJIbHOTO
JABJICHUS.

Omnpenenenre kodduieHTa TPEHNUS CKOTBKEHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Onpenenenue paboOTbl CHIIBI TPEHUS MPU PABHOMEPHOM JABW)KEHUM Teja II0
TOPU30HTAIBHON NOBEPXHOCTH.

Omnpenenenre paboThl CUJIBI YNIPYTOCTH NPHU MOABEME Tpy3a C HCIOIb30BAaHHEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

N3yuenune 3aKoHa COXpaHEHUS SHEPTHH.

Pa3nen 9. MexannuecKue KoJ1e0aHUS M BOJIHBI.

KonebarenbHoe aBmxeHne. OCHOBHbIE XapAaKTEPUCTUKH KOJIEOAHUM: IEPHO/, YacToTa,
aMIuIMTyAa. MaremaTHudecKuii W TPYKUHHBIM MasTHUKU. [IpeBpamieHne sHepruv Inpu
KOJIe0aTeIbHOM JIBUKEHUH.

3aryxatouue koJsieOaHusi. BwiHykaeHHble KoyieOaHusA. Pe3zonanc. MexaHuveckue
BOJIHBI. CBOMCTBa MeXaHU4YeCcKuX BOJH. [IpononbHbIe U nonepeyHbie BOJHBI. [[1Ha BOJHBI



U CKOpOCTb €€ pacmpocTpaHeHus. MexaHudeckue BOJIHBI B TBEPJOM Telle, CEHCMUYECKUE

BOJIHBI.

3Byk. ['poMKOCTB 3ByKa 1 BbicOTa ToHA. OTpakeHue 3Byka. MH(Dpa3Byk u ynbTpa3ByK.
JHemoncmpayuu.

1
2
3
4.
5
6

HaGmonenue xonebanuii Te Mo JEHCTBUEM CHUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6utoienue xosiebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HabitoieHue BbIHYKI€HHBIX KOJIE0aHUI U pe30HaHCA.

PacnipocTpaneHne npo10iabHbIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

Habmoienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKHU PE30OHAHC.

Jlabopamopnsie pabomol u onvimol.

1.
2.
3.

7.

Omnpenenenre 4acTOThI U MEpUoia KoJieOaHUN MaTEMaTHYECKOTO MasITHUKA.
Ornpenenenre 4acTOThI U EPUO/Ia KOJIEOaHUM MPYKUHHOTO MasiTHUKA.
Uccnenoanne 3aBUCUMOCTH MEpHOJIa KOJIeOAHUI MOABEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH Teproa KOJieOaHUN NMPYKMHHOTO MasiTHUKA OT MacChl
rpysa.

[IpoBepka HE3aBUCUMOCTH Tepuojaa KoJieOaHWIl rpy3a, MOABEHICHHOTO K HUTH, OT
Macchl Ipy3a.

OnbIThl, JEMOHCTPHUPYIOUIUME 3aBUCHUMOCTh TIEpHOJa KoJIeOaHUN MPY>KHUHHOTO
MasgTHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO NaJeHUS.

Paszges 10. D1eKTpoMarHuTHOE 1M0J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHuTHOE MoJie. DIEKTPOMArHUTHBIE BOJHBI. CBOMCTBAa 3JE€KTPOMArHUTHBIX
BoiH. [llkana snekTpoMarHUTHBIX BOJH. VCHOJab30BaHME 3JIEKTPOMATHUTHBIX BOJH JUIS

COTOBOM CBSI3HU.
DJIeKTpOMarHuTHas nmpupojaa ceera. CKoOpocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.
Hemoncmpauuu.

1.
2.

CBolicTBa JIEKTPOMAarHUTHBIX BOJIH.
BonHOBBIE CBOMICTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1.

N3yyeHune CBOMCTB ANEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOMIIBHOTO Tele(OoHa.

Paznen 11. CBeroBble iBJICHUS.

JlyueBast Mmozenb cBera. ctounuku cBeta. [IpsiMonmMHENHOE pacpOCTpAHEHHUE CBETA.
3atmenuns Connua u JIynsl. OTpaxkenue cBeta. [1mockoe 3epkano. 3aKoH OTpaKEHUsI CBETA.

[Ipenomiienue cBeTta. 3akoH mperomicHUs cBeta. [lojlHOe BHYTpEeHHEE OTpa)KCHHE
cBerta. Vcnosib30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUUECKUX CBETOBO/IAX.

JIunza. Xon nyuedr B juH3e. OnTudeckas cucrema ¢oToamnmnapara, MUKpPOCKoNa M
Teneckona. ['na3 kak ontudeckas cuctemMa. bau3opykocTh U 1allbHO30PKOCTb.

Paznoxenue Gemnoro ceera B crnekTp. OmbiTel HbioToHa. CroskeHHE CIEKTPaTbHBIX
uBeToB. /lucnepeus ceera.

Jemoncmpayuu.
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[IpssMosMHEHOE pacIPOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tony4yenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuueckuid CBETOBO/I.

Xon nydyei B coOuparolei JImH3e.

XoJ JIydeu B paCCEUBAIOIIECH JIUH3E.

[Tonyyenue n300pakeHUi ¢ TOMOLIBIO JTUH3.

[Tpunumn aeicTBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOTA.

10. Monens riasa.

11. Paznoxenue 6e10ro cBera B CIEKTP.

12. [lomy4yenue 6e10ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnwie pabomuel u onvimol.

1.
2.

N o v s

HccnenoBanue 3aBUCMMOCTH YTJIa OTPAXXESHHsI CBETOBOTO JIyda OT yrJja MmaeHusl.
N3ydeHne xapakTepuCTHK N300pakeHUs IIpeIMETa B IUIOCKOM 3€pKaJie.
HccnenoBanue 3aBUCUMOCTH yTIJla MPEIOMIICHUSI CBETOBOIO Jyda OT yrja MaJcHUs
Ha TPAHULIE «BO3yX—CTEKIION.

[Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

Omnpenenenre GOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOUPAIOIIEeH TUH3BI.
OnbITHI 110 Pa3yIoKEHUIO OEJI0ro CBETa B CIEKTP.

OnbITHl IO BOCTIPUATHIO IBETA MPEIMETOB NMPU UX HAOIIOJCHUU Yepe3 I[BETOBBIC
(UIBTpBHL

Paznen 12. KBaHTOBBIE SIBJICHUS.

OmneiTel Pezepdopna v ninanerapuas moaens aroMa. Mogens atroma bopa. Ucnyckanue
U norjouieHue ceera atoMoM. KanTel. JInHenyarsie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, Oeta- u ramma-uzinydeHus. CTpoeHHME aTOMHOIO sijipa.
Hyknonnas monens aromuoro sjapa. M3ortomsl. PagmoaktuBHble mnpeBpamienus. [lepuon
ITOJTypacIiaia aTOMHBIX SAED.

SnepHble peakuuu. 3aKOHbl COXPAHEHUs 3apsSJ0BOTO M MacCOBOIO YHCEN. JHEPIHs
CBSI3U aTOMHBIX sijep. CBA3b Macchl U JHEpru. Peakuun cUHTE3a W JEIEHUS SAEP.
Nctounuku sneprun ConHIA U 3BE3I.

AnepnHas sHepreTuka. [[elicTBUs paguOaKTUBHBIX U3IyYEHHUN HA JKUBBIE OPraHU3MBI.

Hemoncmpauyuu.

1
2
3
4.
5
6

CrexTpbl U3ITy4YEeHHS U OTJIOLIEHUS.

CnexTpsl pa3IMvyHbIX Ta30B.

CnekTp Bogopoa.

HaGnronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHU3ZUPYIOUTUX U3TYyUEHUH.

Perncrpanus usnydeHus NpupoAHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1.

Halnronenue CruionHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.



2. HccnenoBaHue TPEKOB: M3MEPEHUE DHEPIrUU YACTHUIBI MO TOPMO3HOMY IyTH (IO

dboTorpadusm).

3. M3mepeHue pagnoakTuBHOIO (oHa.

IHoBTOpPHTEIBLHO0-0000 1AM MOYIb.

[ToBTOpUTENBEHO-0000IIAIOMINKA  MOIYJIb TpEAHAa3HAuYeH I CUCTeMaTH3alluk U
000OIIEHUsT MPEIMETHOIO COJIEPKaHUS M OIbITa AESITEIBHOCTH, NPUOOPETEHHOTO IpU
U3yYEHUU BCETrOo Kypca (U3UKHU, a TaKKe JUJIs MMOATOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY
’K3aMeHy Mo (Hu3HKe 1715 00yUaronXcs, BEIOPaBIINX 3TOT YUEOHBIHN MpeaMeT.

[Ipy w3ydyeHHH JAHHOTO MOAYJS PpEANU3YIOTCS U CUCTEMATU3HPYIOTCS BUIBI
ACSTeIbHOCTH, HAa OCHOBE KOTOPBIX OOECNeYrBaeTCsl JOCTHIKEHHE MPEIMETHBIX U
MeETaIpeIMETHBIX IUTAHUPYEMBIX pE3yNbTATOB oOyueHus, dopMmupyercs
€CTECTBEHHOHAy4YHass I'PaMOTHOCTb: OCBOEHHE HAy4YHBIX METOJIOB HCCIIECIOBAaHHUsS SIBIICHUN
OPUPOJBI U TEXHUKH, OBIAJCHUE YMEHUSMHU OOBACHATH (DU3MUECKUE SIBICHUA, MPUMEHSSI
MOJIyYeHHbIEC 3HAHUS, PEIaTh 33/1a4l, B TOM YUCJIE KAYECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATBHO AEATENBHOCTHBIA XapakTep JAaHHOIO pasfeia peayn3yercs 3a CUET
TOT0, YTO 00YYarOIIMECs BBIMOIHSIIOT 33aHNs, B KOTOPBIX UM NIPEAJIaraeTcs:

Ha OCHOBE IOJIyUEHHBIX 3HAaHUM pacrno3HaBaTh U HAy4yHO OOBIACHATH (hU3HUECKUE
SABJICHUS B OKPYKAIOIIEN IPUPOJIE U ITOBCETHEBHOM KU3HH;

MCIIOJIb30BaTh HAYYHbIE METO/Ibl UCCIIEN0BAHUS (PU3NUECKUX SBJICHUW, B TOM YHCIIE JUIS
IIPOBEPKU TUIIOTE3 U MTOJIYYEHHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAayuHbIE OCHOBBI HanOojiee Ba)XKHBIX JOCTHXKEHHH COBPEMEHHBIX TE€XHOJIOTHH,
HaIrpuMep, MPAKTUYECKOTO HCIOIb30BAHUS PA3IMYHBIX MCTOYHHKOB SHEPIMH HAa OCHOBE
3aKOHA MPEBPALECHUS U COXPAHEHUS BCEX U3BECTHBIX BU0B SHEPIHH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyyaromierocs OyayT cOpMUpPOBaHBI CIEIYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
(puznueckoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3CTeTHYECKOT0 BOCTIMTAHUS:

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
[IO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHW, BAXKHEMIIEH COCTABIIOLIEH
KYJIbTYDBI;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a J>KM3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOro IOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY M3yUCHUIO TPO(deCCHid, CBSI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM JJIA pelieHus 3agad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJIOOAIBHOTO XapakKTepa SKOJIOTHYECKHX MpobjieM U MyTed X

pelieHus;

e 8) ajanTanuM K HM3MEHSAKOIMMCH YCJIOBHAM CONHMAJIbHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAHUM U
POEKTOB (DM3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MYECKHX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MTPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKA CBOMX JCHCTBHM C YYETOM BIMAHHMS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TporpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIIUE TO3HABATEILHBIC YHUBEPCAIbHBIC YUCOHBIC TCHCTBHUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
e BBISBIATHP M XapaKTEpU30BaTh CYIIECCTBEHHBbIE MPU3HAKH OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IICHHS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISBJISITH TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TNPH HM3YUYCHUU (PUINIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHAaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIICHHOMY IIJIaHY OIIBIT, HECIIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIHPOBaTh 0000ILEHUS U BBIBOJIBI 110 pE3yibTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATh Pa3IMYHbIE METOJbl, UHCTPYMEHTHI U 3aIIPOCHI IPHU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaNbHYIO (OpPMY TpenCcTaBICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJauyl  HECIIONKHBIMH
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKTaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXICHHS C CYXICHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANpABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBHUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATBCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHSATHE pPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOATENBHO COCTABIATH AITOPUTM PEIIeHHs (PU3UUECKON 3a1auul WU
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYAIlMU U NIPEIIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS])  Ppe3ysbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
bu3MUeCKOro HMCCIEAOBAHMS WM TPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JPYTrOTo;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



IMMPEAMETHBIE PE3YJIBTATDBI
K xoHIy 00yueHus B 7 Kjacce rnpeaMeTHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONB30BaTh  MOHATHS:  (uU3MUeckne ¥ XUMHUYECKHUE  SIBICHMUA,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NUIECKHUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbleé COCTOSIHUS BellecTBa (TBEpOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUsS, PaBHOJECUCTBYIOIIAS
cuma,  gehopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCT,
COOOIIAIOTNECS COCY/IBI;

paznuyath siBleHus (Auddy3us, TEMI0BOE JBI)KCHHE YaCTHUIl BEIECTBA,
PaBHOMEpPHOE  JIBI)KEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIus,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpallleHWs, Tepeqada JaBiICHUA TBEPABIMU TENaMH, >KUIAKOCTIMH U
razamM, arMoc()epHO€ [aBJICHHWE, IUIABAaHUE TeJl, MPEBpAIICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBICHHUE;
pacmo3HaBaTh MPOSBICHHE HM3YUYEHHBIX (PU3MYECKHX  SBICHUH B
OKpYXalollleM MHpE, B TOM 4HcIe (PU3UUYECKUE SIBICHUS B MPUPOJE:
IpPUMEPHI JBUKEHHUS C PA3IMYHBIMU CKOPOCTSIMU B >KMBOM U HEXKUBOU
npupojie, ACUCTBHE CHUJIBI TPEHHs] B NPUPOJE U TEXHHUKE, BIHSHUE
aTMOC(EpHOTO JIaBJICHUS Ha >KMBOW OpraHU3M, IJIaBaHUE PbIO, phluaru B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUIA;
OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CUJIAa TSKECTHU, BEC
Tena, CWiIa TpEeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CUJIa, MEXaHWYECKas pabdoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO3()()UIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KMHETHYECKass W TOTCHIMAJIbHASI JHEPTUs), MPU ONUCAHUM TPABUIHHO
TPAKTOBAaTh  (PU3WYECKUH  CMBICT  HCTIOJB3YeMBIX  BEIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJNIb3Ysl TIpaBujIa CJIOXKEHUs Cui (BAOJb OAHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Joka),
«30JI0TO€ MpPaBWJIO» MEXAHMKH, 3aKOH COXpPaHEHUS MEXaHU4eCKOU



SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHUSA, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PAcCUEThl, HAXOAUTH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3NMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH POBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIE
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BAHHS,
3aMMChIBATh X0/ ONbITa U POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nU(pPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHW JIBJKEHMS Tela, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIPYroCTH OT YAJUHEHUS NPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUSA, CcoOUpaThb YCTaHOBKY U
BBIMOJIHATh W3MEPEHUs, CJenysl MPeaoKEHHOMY IIaHy, (PUKCHUPOBATH
pe3yabTaThl TMOTYYEHHONM 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AENaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIETIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE NICKOMOW BEJTMYMHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
000pyIOBaHHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phluar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS WM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (PM3MYECKHUX SBJICHUN U HEOOXOAUMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUUW B TIOBCEJIHEBHOM
KU3HH NI oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CPaBHEHUS] PA3JIUYHBIX HCTOYHUKOB BBIJEISATH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JIUTEPATypy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetn MHTEpHET, BlageTs mpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHe COOOILIEHUS O pe3ysibTaTaX MpPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHM paclpenesiTh
O0513aHHOCTH B TPYIIIE B COOTBETCTBUHU C IIOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHy oOyuenus B 8 kJiacce mpeIMETHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIOJI30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKCHUE
aTOMOB M MOJIEKYJI, arPETraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
aMmopdHbIe TeNa, HACHIIEHHBIH W HEHACBINICHHBI Tap, BIAXHOCTH
BO3/1lyXa, TEMIIEpaTypa, BHYTPEHHSS DSHEPTUs, TEIJIOBOM JBUIATENb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJICKTPUUECKOE TI0JI€, IIPOBOJIHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
paznuyarh ABJCHUS (TEIJIOBOE pacUIMpEeHUE U CKaTue, Teruionepesnaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAHUE, KAIIWUISAPHBIC SIBIICHUS, UCIIAPECHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHHUE), KHIICHUE,
Terjonepeaaya (TEenI0mpPOBOHOCTD, KOHBEKIIHS, H3JIyYEHHUE),
AJICKTPU3ALUS TEJ, B3aUMOJCHUCTBHUE 3aPSI0B, JEUCTBUS IJIEKTPUUECCKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
[0 OIMCAaHUID HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PUBMUECKUX  SBJICHUM B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKECHUE W KANWUISIPHBIE SBICHUS B TPHUPOJE,
KpUCTaJUIbl B mOpupoje, uziaydeHue CoJiHIA, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa, dJIEKTPHUCCKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOB, pOJb MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7aqy B
y4eOHYI0, BBIACHSTH CYIIECTBEHHbBIE CBOMCTBA (NMPU3HAKH) (PU3UUYECKUX
SIBJICHUM;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
dbu3nyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI IHEPTUSI, KOJTUIECTBO
TEIUIOTHI, YJEJIbHAsg TEIUIOEMKOCTh BELIECTBA, YJEJbHAsA TEIUIOTa
TUIaBJICHUS, yJeNdbHAas TeIUIoTa NapooOpa3oBaHUs, yHaelbHAs TEIUIoTa



CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JCHCTBUS TEIIOBOM
MAIllMHbI, OTHOCUTEIBHAs BIIAXXHOCTH BO31yXad, JJICKTPUYECKHU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yIEIbHOE  CONPOTHUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTb
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBUWIBHO  TPAaKTOBATH
¢bu3MYECKUt CMBICT MCIOJIb3YEMBIX BEITUYMH, 0003HAYEHUS U €IMHHIIBI
bu3nYeCKuX BENUYUH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JTaHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEIUYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
WCIIOJBb3Yysd OCHOBHBIE IOJIOKEHUS MOJEKYISPHO-KMHETHYECKOW TEOPUH
CTPOEHHS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma JJis yyacTKa LIeTH, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMi MPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12 JIOTHYEeCKuX
1IaroB C ONopod Ha 1—2 W3Yy4YEHHBIX CBOWCTBA (PUBMUYECKHUX SIBICHHIA,
(U3MYECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

pemiaTe pacy€THbE 3aJadyd B 2—3 JEHUCTBHs, MCIOJbB3Yys 3aKOHBl U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaju3a
YCJIOBHUS 3a/ladyd 3alMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX U1 pelIeHHs 3ajJadyd, BbIOMpATh 3aKOHBI U  (QOPMYIIHI,
HEoOXoauMble JUIsl €€ pelieHusl, NPOBOAUTh Pacy€Thl U CpPaBHUBATH
NOJTy4YE€HHOE 3HauUeHUE (PU3NYECKON BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLEHUBATh IPABWIBHOCTh MOpPSJIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

OPOBOAUTH OMBITHI MO HAOMIOACHHIO (PU3UYECKUX SBICHUA WU
bu3znyecKrux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3JlyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
IIOBEPXHOCTH, CKOPOCTh MCIIAPEHHUs BOJBI OT TEMIEPATYphl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaIM3allisl MArHUTHBIX I[IOJEN ITOCTOSIHHBIX MAarHUTOB, JEWCTBUS



MarHUTHOrO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBa 3JEKTPOMArHWUTA,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpPMYyIUPOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000py10BaHUs, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOJBI;
BBIIIOJIHATh ~ NpSIMBIE ~ W3MEPEHUS]  TEMIIEpaTypbl,  OTHOCHUTEIbHOU
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANPSOKEHUS C HCHOJb30BAHHEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPENTHOCTH;
IPOBOJNUTH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUUHBI OT
Ipyrol ¢ UCHOJb30BAaHUEM MPSAMBIX HU3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJH IONEPEYHOrO
CEUEHMSI U Y/IEJIbHOIO COIPOTHUBIICHHS BEIECTBA MMPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIEIOBAHUE IOCIEAOBATENBHOIO M IAPAJUIEIBHOTO  COEAMHEHUN
IIPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TIpauKOB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEJOBAHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIMYMH (yAelbHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMNPOTUBIEHUE MPOBOJHMKA, pabdoTra U
MOIIIHOCTh 3JIEKTPUYECKOI'0 TOKA): IUIAaHUPOBATH M3MEPEHUs, COOUpaTh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIEys NPEUIOKEHHON MHCTPYKLUU, U
BBIUUCIISATh 3HAUEHHUE BEJINUMHBI,

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh MNPUHIMUIBI JEHCTBUA M3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX ONUCAaHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHUS JIOMOB, TUTPOMETp, MapoBas TypOMHA, amMIepMeTp,
BOJIbTMETP, CUETYMK HIIEKTPUUECKOW HHEPTuH, 3JIEKTPOOCBETUTEIbHBIE
NpUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HNEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIB3Ysl 3HAHMUS O CBOMCTBaxX (DPM3MUYECKUX SIBJICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA WM H3MEPUTEIbHbIE
npuOoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (JKUIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, JBUrareib BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIIATh CXEMbI 3JIEKTPUUYECKUX
Lemnel ¢ MocaeAoBaTeIbHBIM U MapajuleIbHBIM COCAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKUX LIETICH;



OPUBOJUTH  MpUMEpPbl  (HaXoAWTh  WHGOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCETHEBHOM
XKU3HU JJ1 obecrieyeHus1 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOAECHUSA
HOPM KOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaIOLLEH CpEIE;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW W IyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACNIATH HMH(POpPMAIUIO, KOTOpas
SBJISIETCS IPOTUBOPEUYUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MIPU BBINOJHEHUN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (puU3MYEecKoro coiepXaHHs, CIpPaBOYHbIE MaTepUabl,
pecypcbl cetu HTepHEeT, BiaeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJlep)KaHUsl, B TOM 4YHUCJIE€ MYOIMYHO NPEACTaBIATH pPE3yIbTaThl
MPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOXK/IaTh BBICTYIUICHHE IIPE3CHTALNEN;

IpPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBAaHUN (DUIUUECKUX
IPOLIECCOB paclpenesaTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEIUTH 34 BBINOJHEHUEM IUIaHa JCUCTBUI U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OIIEHMBAaThb COOCTBEHHBIN BKJIaa B
NEeATEIbHOCTh IPYIIbI, BEICTPAUBATh KOMMYHUKATHBHOE B3aMOJEHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(IUKTHI.

K koHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXECHUS, Aedhopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHNUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(Pa3BYK M YIbTPA3BYK, JJIEKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTallbHO30PKOCTD,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SiFICPHAsl PHEPTETHKA,

paziuuath sBJIEHUSA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEITHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEMHOE [BIDKEHHE, CBOOOJHOE



NaJICHUE TeJI, PABHOMEPHOE JIBUIKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOATeIbHOE IBUKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHWs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPAXKEHUE
3ByKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe OeJoro cBeTa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAs1 PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JMHEHYATOrO CIEKTpa
U3ITyYEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXXaomeM Mupe (B TOM uuciae (QU3NYECKHE SBICHUS B MPUPO/IE:
MPUJIUBHI U OTJIUBBI, IBHKEHUE TiaHeT COJIHEUHOU CUCTEMBI, PEaKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITUE 3BYKOB IKHUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 03XO, IBETa Tel,
ONTUYECKHUE SIBJICHUS B MPHUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPadrUOIECTOBOTO W PEHTTCHOBCKOIO U3IYyYEHHUH, €CTECTBEHHBIM
PaaMOAKTUBHBIN (OH, KOCMUYECKHE Jy4d, PaJUOAKTHBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEWCTBUE PAAUOAKTUBHBIX W3IyYEHUH Ha
OpraHM3M YEJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBa (MpU3HAKHU) (U3UUYECKUX
SIBIICHUI;

ONMKCHIBATh U3yUYEHHBIEC CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
dbu3nueckue BENWYUHBI (CpENHSAS UM MTHOBEHHAs CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JBHKEHUHM, YCKOPEHHE, MEPEMEIICHHE, IMyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTrOCTH, CUJIA TSAKECTH, YCKOPEHUE
CBOOOJHOTO TMaJeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIbI,
MexaHuveckass paboTa M MOIIHOCTb, TOTEHIMAJIbHAS DHEPrus Teda,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLUHUAJIbHAS SHEPIHUsl CXKATOU
NPY>KUHBI, KUHETUYECKAs DSHEPrus, IOJIHAS MEXaHWUYeCKasl SHEeprus,
NEepHOJl U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEIIOMJICHUS CPEAbl), PU OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (DU3MUECKUI CMBICT HCIOJIb3YEMBIX BEITUYHH,
0003HaueHUs W €IUHUIIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3MUECKYIO0 BEIUYUHY C JAPYTMMHU BEIMYMHAMU,
CTPOUTH TpaUKU U3yUSHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEJIIMYNH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJb3Yysd 3aKOH COXPAHEHHUs SHEPTuU, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHLNN CYNEPHO3ULUA CHUJI, HPUHIUII OTHOCUTENIbHOCTH [ 'anunes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHBI OTPAXKEHUS U



NPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsAI0BOI0O M MAaCCOBOTO YHUCEI
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBOWCTBA (DM3MUYECKUX SIBICHHM,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemate pacyéTHble 3adaud  (ONHUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHAlIM3a YCIOBUS 3aJaud 3alHCBIBATH KPaTKOE
YCIIOBHUE, BBISBISTH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELICHMUS], IPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (usnueckon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
($u3MYECKUX METOMIOB, HCIONB3yS OMHCAHUE WCCIICTOBAHMS, BBIICISATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
IOPOBEJCHUS  MCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH 1 ONIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKHX SIBICHUN WK
¢uznyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproTOHa, 3akoHa
COXPAaHEHHUSl HHEPruH, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYyKHMHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJICOAHUH, MPSAMOJIMHEMHOE PaCpOCTPAHEHUE CBETA,
pazyiokeHre Oenoro cBeTa B CHEKTP, MU3YyUEHUE CBOMCTB M300paKe€HUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsI IMpeaMera B coOuparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB H3IIyUECHMUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0OpynOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpeqHee 3HAUYeHHE H3MepsAeMOoll BelanuuHbl ((POKYCHOE paccTOsHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [IBIKEHUU 0€3 HayalbHON CKOPOCTH, Mepuoja
KOJIe0aHUN MaTeMaTH4YeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCHMOCTHU



yria OTpakKeHUsl CBeTa OT yrja MaJeHUs W yria MpeIoMJIeHHs OT yria
NaJieHus): IUIAaHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBHCHUMOCTH
du3MYECKUX BEIWYMH B BUAC TaOMWI] U TpadUKOB, NIeJaTh BBIBOIBI 1O
pe3ylbTaTaM HCCIe0BaHNUS;

IPOBOJAUTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOITHOTO TaJIeHUs, KECTKOCTh TPYKUHBI, KOIPPHUITUCHT
TPEHHUSI CKOJBKCHHS, MEXaHWuYeckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHWH MaTeMaTHYecKOro U TMPYKUHHOTO MAaSTHUKOB,
ONTHYECKAas CHJIa COOMpAOIIeH JIMH3BI, PAJAWOAKTHUBHBIN  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY WU
BBITIOJIHATh U3MEPEHUS, CIIEys MPEIIOKEHHON UHCTPYKIIUU, BHIYUCIISTh
3HAUYECHHUE BEJIMYUHBI U aHAJTM3UPOBATH MOJYYEHHBIE PE3YyIbTaThl C YUETOM
3aJJaHHOW TTOTPEIIHOCTH U3MEPEHU;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKM H3YYEHHBIX (DUIUYECKUX MOJIEei:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOUYCYHBIM HCTOUYHUK
CBETa, JydY, TOHKAas JIMH3a, IUIAaHETapHAas MOJENTb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS U YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBax (PU3NYECKUX SBJIEHUH MW  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
IpU PEUICHUH Yy4eOHO-MPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MIJis
NOCTPOEHUS N300paXKeHH B IMJIOCKOM 3epKajie U coOuparouiei JuH3e;
OPUBOAUTh  NpUMEpPhl  (HAXOAUTh  WHAGOPMAIIMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMs 3I0pPOBbS U COOIOACHHUS
HOPM KOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIEH Cpeie;

OCYIIECTBJIATh TMOUCK HHPOpMamu (U3HNUECKOTO COJIEpKaHUS B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



MyTH OMpEeNIeHUs] JOCTOBEPHOCTH TMOJIYY€HHON MHQOpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HH(GOPMALIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM TPaMOTHO  HCIIOJNb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT M3y4aeMoro paszfena (U3HKH U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHHUKOB.



7 KJIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undpoBbie)
Konrtpoabubie  IIpakTuueckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
VISHIEA 7 HAYIa O TpHpOAe https://m.eds00.ru/7416194
bu6mmorexka [IOK
1.2 o 2 1
VISHHACCIHE BETITIHHbL https://m.edso00.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIH METO]I TO3HAHUS httos://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpoenne peiectsa https://m.edso00.ru/7f416194
99 JIBr>KeHUE 1 B3aUMOJIEUCTBHE YACTHUI] 5 1 bubmuorexa [JOK
' BelecTBa https://m.eds00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHEIE COCTOARMA BeMECTRa https://m.edso0o.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auUMo/ielicTBHE TeJl
bubmuorexa [JOK
3.1 M 3
CXAHHHCCROC ABHACHHC https://m.eds00.ru/7f416194
b K
3.2 Wueprus, macca, TUIOTHOCTh 4 1 nommorexa [0

https://m.edsoo0.ru/7f416194
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bubmuorexa [JOK

33 Cuna. Brager o 14 2 https://m.edso0.ru/7f416194
Wroro no pazueny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBieHus: TBEpAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 flaprertne xiKoCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 ATMOC(epHOe AaBIeHHC 0 https://m.edso0.ru/7f416194
44 JlelicTBuE XUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmorexa [IOK
1 P 1
> 400Ta H MOUHOCTS 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEl > L https://m.eds00.ru/7416194
bu6mmorexa [IOK
>3 Mexattireckas oHeprits 4 1 https://m.edso00.ru/7f416194
Wroro no pazueny 12
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
8 KJIACC
Ne n/m HaumeHoBaHue pa3/ieioB U TeM KounyecTBO 4acoB JJIeKTPOHHbIE
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MPOTPANMbT Konrposbnble IIpakTHyeckue (undposie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3gen 1. TensioBbIe IBJICHUS
bubmuoreka [JOK
1.1 i 7
CTpocHHe 1 CBOHCTBA BelIeCTB https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Tenossie mpouecce 21 . > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 II i i 2 1 7
OCTOAFHBIN SICKTPHHCCIHIH TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2. M 1 1.
3 ATHITTHbIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 DEKTPOMArHHTHAs HHAYKUHA 4 https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
9 KJIACC
No 1/ HaumeHoBaHue pa3iesioB U TeM KouanvecTBo 4yacos JJIeKTPOHHbIE
° n/m
NporpaMmelI Bcero Konrpoubusie IIpakruueckne  (uupposbie)
padoThI padoThI oOpasoBaTebHbIE
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pecypchl

Pa3zgen 1. Mexanuueckue siBJICHUA

11 MexaHH4eCKOe IBM)KCHUE U CIIOCOOBI €T0 10 bubmuorexa [JOK
' ONMCAHHUS https://m.edsoo.ru/7f41a4a6
. bubnmoreka [JOK
12 Baanmonercreue Ten 20 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 10
3aKOHbI COXpaHCHNA https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3znen 2. MexaHn4yecKkHe KoJ1e0aHNs H BOJHBI
bubmuorexa [JOK
2.1 M 7
CXAHMIECKHE KOTE0aHu https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .
CXBHHUECKAE BOMHEL. 3BYK 8 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Pa3znen 3. 3JICKTpOMaFHI/ITHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

DIIeKTPOMArHUTHOE MOJIE U

bu6mmoreka [JOK

3.1 6
3IIEKTPOMATrHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3nen 4. CBeToBble siBJIeHMS
4.1 3aKOHBI paclpoCTpaHEHUS CBETA 6 bubmorexa [JOK
' pacpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIH3bL 1 ONTHHECKHE MPHOOPE! 0 https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenue 6emoro cBera B CIEKTP 3 bubnmoreka [JOK
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Hroro no pazgeny 15
Pa3gen 5. KBanToBbI€e IBJIeHUSA
bubmuoreka [JOK
5.1 Hcnyckanue u MorJionieHue CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpoctiiie aTOMHOTO 5/pa 0 . https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIMIT MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 9 bubnuoreka [IOK
' Kypca ¢u3uku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27
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