MHUHHUCTEPCTBO NPOCBEIIEHUS POCCUICKOM ®EJIEPAIIUN
MuHHCTEpPCTBO 00pPa30BaHUs APXAHIeJIbLCKOMN 00/1aCTH
Ynpasienue o0pazoBaHusl U KyJbTYPbl A AMUHUCTPALUA

BepxHeT0€MCKOTr0o MyHMIMIIAJIBHOTO OKPYTa

MBOY "Bepxueroemckas COII"

COI'JTACOBAHA YTBEPXJIEHA

Pemenunem nencosera Jnpexropom

MBOY "Bepxueroemckass COLI" MBOY "Bepxuneroemckas COILI"

[Tpotokon Ne 1 ot 31.08.2026 . [Tpuka3z Ne 133 ot «31» aBrycra 2026 r.
PABOYASA ITPOI'PAMMA

yueOHoro npeamera «®@usnka» (yriry0JeHHbIH YPOBEHb)

1St o0yuaromuxcst 7 — 9 Kiaccos

c. Bepxuss Toiima 2026 r.



IHOACHUTEJIbHASA 3AIIMCKA

IIporpamma 10 ¢Qu3nke Ha ypOBHE OCHOBHOIO 00IIero o0pa3oBaHUS
COCTaBJICHa Ha OCHOBE TOJOKCHHUA W TPpeOOBAaHWUU K pe3ylbTaTaM OCBOCHUS Ha
yrayOiaE€HHOM YPOBHE OCHOBHOM 00pa3oBaTENbHOU MPOrpaMMbl, MPEACTaBICHHBIX
B ®I'OC OO0, a Taxxe ¢ yuéroM deaepanbHoi padoueil mporpaMMbl BOCIIUTaHUS
u Konnenuuu npenogaBanus yueOHoro npeamera «Dusukay.

Conmepxanue mporpamMmbl MO (U3UKE HAMPaBICHO HA YJIOBIETBOPEHHE
NOBBIILIEHHBIX 3alPOCOB OO0YYaIOLIMXCS, CTpPeMsIIMXcid K Oonee IIyOOKOMY
OCBOCHMIO (DU3MYECKUX 3HAHWUK, U Ha (HOPMHUPOBAHUE €CTECTBEHHO-HAYYHOMU
IrPaMOTHOCTH oOydJapommxcsa. B mporpamme 10 (QuU3MKE  yUUTHIBAIOTCS
BO3MOXXHOCTH Yy4yeOHOro mnpeaMera B peanuzauuu tpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM JTUYHOCTHBIM U METaNpPEIMETHBIM pe3yJibTaTaM OOYUEHHUs, a TAKKe
MEXKIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111ero 00pa3oBaHMUs.

[Iporpamma no gu3uke ycTaHABIMBAET pacipeesieHne y4eOHOro MmaTepuaiia
1o rojaM o0y4yeHus (Io Kjiaccam), MpeiaraeT IPUMEpPHYIO MOCIeI0BaTEIbHOCTD
U3YYEHUs] TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJIEPKAHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHHUs METOJIUYECKOU
MOMOIIM YYUTEIIO B CO3JJaHUU paboydell mporpamMMBbl 10 Y4eOHOMY MPEIMETY.

®duszrka ABISETCS CUCTEMOOOPA3YIOIIUM JJISI €CTECTBEHHOHAYYHBIX y4eOHBIX
MPEeIMETOB, MOCKOJIbKY (U3NYECKHME 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB H
SBJICHUN, W3y4yaeMbIX XHUMHEH, OuoJoruei, acTpoHOMHUEH U  (PU3HUECKON
reorpaguedi, BHOCHT BKJaJ B  €CTECTBEHHOHAy4YHYIO KapTHHY  MHUDa,
npenocTaBiIsieT Haumbojee sCHble O0pa3lbl NPUMEHEHHs HAayYyHOTO METOoja
MO3HAHUSA, TO €CTh CIIOCO0A MOIYYEHUS JOCTOBEPHBIX 3HAHUI O MUPE.

OnHa w3 TJIaBHBIX 3a/lady (PU3MYECKOTO OOpa3oBaHUs B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (DOPMHUPOBAHWUU ECTECTBEHHO-HAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne @u3ukun Ha yriayOln€HHOM YpOBHE NPEIIONAraeT YBEPEHHOE
BJIaJICHUE CIIeyIOUMU KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOITUMHU
€CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

HAy4YHO OOBSICHATH SIBJICHHUS,

OLICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEAOBAHUS;

UHTEPIPETUPOBATh JaHHBIE M WCIIOJIL30BaTh HAyYHbIC JOKA3aTEIbCTBA JJIS
MOJIYYEHUS BHIBOJIOB.

Ilemn w3yuyeHnss (U3WKKM HA YpOBHE OCHOBHOTO 00Imero oOpa3oBaHUs
onpenenensl B KoHuenmuu mnpenojaBaHusi yuyeOHoro mnpeamera «®Puszuka» B



oOpa3oBaTelbHBIX oOpraHusanusx Poccuiickoir @exepanmu, pean3yrOIINX
OCHOBHBIE  00II€00pa30BaTENbHbIE MPOrPaMMbl, YTBEPKAEHHOW pELIEHUEM
Konnernun MunucrepcerBa npocsemenust Poccuiickoir @enepanuu (mMpoToKoi ot 3
nexabps 2019 r. Ne [1K-4BH).

[enwn uzyuenus pusuku Ha yriyOIEHHOM YpOBHE:

pa3BUTHE HMHTEpEca M CTpEeMJIEHUS OOYYAIOIIMXCA K HAYYHOMY H3YUYEHHIO
OPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

pa3BUTHE TMPEACTABICHUM O HAYYHOM METOJIe MO3HAHUS U (OPMHUpPOBAHUE
HCCIIEIOBATEIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMuUpOBaHNE HAYYHOTO MHUPOBO33PEHUS KAaK pe3yibTaTa M3y4eHHUS OCHOB
CTPOCHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;

dbopMupoBaHUE yMEHUN NPUMEHATh (U3NYECKUE 3HAHUS U HAy4YHBIC
JI0Ka3aTeIbCTBA JUIsl OOBSICHEHUSI OKPY>KAIOIINX SIBIICHUN;

dbopMuUpOBaHUE TPENCTABICHUNH O poiu (PU3UKH 71 PA3BUTHUS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUI;

pa3BuTHE IIPEACTABIICHUM 0 BO3MOKHBIX chepax Oynyuei
poeCCHOHATILHOW  JICATEILHOCTH, CBS3aHHOH ¢ (HU3MKOM, IIOATOTOBKA K
JanbHeieMy oOy4eHHIO B 3TOM HalpaBJICHUN;

¢bopMUpOBaHHME TOTOBHOCTH K JalibHeHIIeMy U3y4eHHI0 (U3UKA Ha
yrayOJaEéHHOM YpOBHE B paMKax COOTBETCTBYIONIMX mpoduiiei oOydeHus Ha
YpOBHE CpeAHero oo1ero oopa3oBaHusl.

JlocTrkeHue 3TUX Lenell mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
oOurero o0pa3oBaHus 00ECIIEUMBACTCS PEIICHUEM CIIEAYIOIINX 3a/1ay:

NpUOOpETeHHE 3HAHUN O JUCKPETHOM CTPOCHHUH BEIIECTBA, MEXAHUYECKHX,
TEIJIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

npuoOpeTeHre YMEHUN aHAIM3UPOBATh U OOBSCHATh (PU3UUYECKUE SIBICHUS Ha
OCHOBE M3yYEHHBIX (DU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIICHUS PACYETHBIX U KAaU€CTBEHHBIX 3aJ1a4, TPEOYIOITNX
CO3/IaHUsl U WCIONB30BaHUS (PU3MUECKHX MOJENeH, BKJIIOYas TBOPYECKHE U
NPAKTUKO-OPUEHTUPOBAHHBIE 3a4a4H;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHUW: HAOIIOJaTh SIBJICHUS W U3MEPATH
(¢u3znyuecKkre BEIIMYMHBI, BBIJIBUTATh TUMOTE3bI U MpEAiaraTh SKCIIEPUMEHTAIbHBIC
CrocoObl UX MPOBEPKHU, MIIAHUPOBATH U MPOBOIAUTH OMbBITHI, SKCIIEPUMEHTAIbHBIC
MCCJIEI0BaHUs, aHAJTU3UPOBATh MOJIyYCHHbIE JaHHBIE U J€1aTh BbIBOJbI;

OCBOCHHME MNPUEMOB paboThl ¢ WHGpOpMaIMel (U3MUECKOro COJep KaHMUs,
BKJIOYast MH()OPMAITUIO O COBPEMEHHBIX JOCTIKEHUSAX (DU3UKU, UHTEPIIPETAIUs U
KPUTUYECKOE OLICHUBaHUE UH(POPMALINH;



3HAKOMCTBO €O c(epamu mpodhecCHOHAIBHON JeATEIbHOCTH, CBI3aHHBIMU C
(GU3NKON, W COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JOCTHIKEHUSIX
(u3nUECKON HAyKH.

Ha wusyuyenue ¢usuku (yrayOnéHHBIM ypOBEHb) Ha YpPOBHE OCHOBHOTO
obmero obpazoBanusi orBoautcs 340 dacoB: B 7 kinacce — 102 gaca (3 yaca B
Heneno), B 8 kimacce — 102 4gaca (3 ygaca B Hemento), B 9 kiacce — 136 qaco (4
gaca B HEJIETIIO).

PabGouas mporpamma 10 TpeAMETy COCTaBJI€Ha C YYeToM pabodeit
IPOrpaMMbl BOCIIUTAHUS TKOJIBI.



COAEPKAHUE OBYUYEHUA
7 KIIACC

Pa3zjnen 1. ®usnka u €€ posib B IO3HAHMHU OKPYKAKIIET0 MUPA.

®dusnka — Hayka O npupoje. SBiIeHus mpupobl (3JIEMEHTHI COJIEpIKaHUS,
BKJIFOYAIOIIUE MEXMpeIMETHbIE CBs3u). Dusznueckue SBICHUS: MEXaHUYECKUE,
TEIJIOBBIE, DJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckne BenuyuHbL. PasmepHocTh. EquHuiml (Qusndyeckux BeTHYUH.
W3mepenne @u3nuecknx BeTWMUMH. OTanoHbl. Pusmdeckue npudopsl. llena
nenenus. [lorpemHocts n3mepenuid. IlpaBuna 6e3onacHoro Tpyna npu padbore c
nabopaTopHbIM oOoOpynoBaHueM. MexayHapoaHas cuctema enuHuil. [lepeBon
BHECHCTEMHBIX eIMHUI B equHUIbI CU.

Kak (¢usuka u japyrue eCTECTBEHHbIE HAyKW U3Y4aloT MPUPO.Y.
EcrecTBeHHO-HayUHBIW METOJ TO3HAHMS: HAOMIOJCHHE, IMMOCTAHOBKA HAYYHOTO
BONPOCA, BBIIBMKEHHUE THUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OObSICHEHUE
HaOmogaemoro sBieaus. Onucanue GU3NIeCKUX SBICHUNA C IIOMOIIBIO MOJIETICH.

Jemoncmpayuu.

MexaHndeckne, TEIUIOBbIC,  JJIEKTPUYECKHE, MArHUTHBIC, CBETOBEIE,
3BYKOBBIE SIBIICHUSI.

duznyeckne TpUOOPHI U MPoIeaypa MPSMbIX U3MEPEHUN aHAJIOTOBBIM U
1U(pPOBBIM NPUOOPOM.

Jlabopamopnuie pabomot u onvimol.

Ormpenenenue 1eHbl AeNEHUs IKATbl U3MEPUTEIHLHOTO pUdopa.

N3mepenue paccTosiHUM.

N3mepenue miomanu u oobéMa. MeTos majieTku.

N3mepenue BpeMeHu.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TETA.

Onpenenenue pa3MepoB MallbIx Tel. MeTon psaoB.

[IpoBeneHne wuccaeqoBaHUs IO MPOBEPKE TUMOTE3bI: JAIBHOCTh MOJETA
HIapuKa, MyHeHHOr0 TOPU30HTANILHO, TEM O0Jibllie, YeM OO0JIbIlle BHICOTA TyCKa.

Pa3nen 2. [lepBoHavaibHble CBeICHUSI O CTPOEHMHU BelleCTBa.

CrtpoeHure BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl U Macchl. OMBITHI,
JOKa3bIBAIOIINAE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBkeHnne 4actul BemecTBa. CBS3b CKOPOCTH JBWKEHUS YaCTHI[ C
teMrieparypoil. bpoyHoBckoe nBmkenue. Juddysus. BzammoneiicTBue dacTuil
BEILIECTBA: MIPUTSHKEHUE U OTTAITKHBAHUE.

ArperatHble COCTOSHUSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEN W TBEPABIX
(KpUCTITUYECKUX) Tel. B3auMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX



arperaTHbIX COCTOSTHUSAX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI.

Jemoncmpayuu.

Hab6ntonenne 6poyHOBCKOTO IBUKEHUS.

Habmonenne nuddysun.

HaGmronenue siBieHu, 0OBSACHSIIOMUXCS MIPUTSHKCHUEM WIIH OTTATKUBAHAEM
YaCTHI] BEILIECTBA.

Jlabopamopnsie pabomot u onvimol.

OrneHka guaMeTpa aToMa METOJI0M PsJIOB (C UCIIOJIb30BaHUEM (oTorpaduii).

OnbITHI 110 HAOIIOIEHUIO TEIJIOBOrO PACIIMPEHUS T'a30B.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUJT MOJIEKYJIIPHOTO MPUTSYKEHUS.

Pa3znen 3. /IBu:keHHe ¥ B3aHMO/eiicTBHE TeJl.

Mexannueckoe naBwxkeHue. llyre u  nepememenue. PaBHoMmepHOE w
HepaBHOMEpHOE JBIKeHHE. CBOOOJHOE MaJCHUE KaK MPUMEpP HEPABHOMEPHOTO
newkeHus ten. CkopocTh. CpemHsiss CKOPOCTh NMPU HEPABHOMEPHOM JIBHKCHHM.
Pacuér mytu v BpeMeHU JBUKEHUSI.

I'paduku 3aBucMMOCTEl BeNWYMH, OMHUCHIBAIONUX JBMKeHHE. OOmue
MOHATUS 00 OTHOCUTENBHOCTH JBWXeHUA. CIoXeHHue CKOpOCTeW nJig Tell,
JBIDKYIITUXCS TTapajlIeNIbHO.

SBneHue uHepUMH. 3aKOH HMHEpUUH. B3aumopeicTBue Ten Kak MpUYMHA
M3MEHEHHSI CKOPOCTH JBIKEHMSl Tel. Macca Kak Mepa WHEPTHOCTU Tela B
MOCTynaTenbHOM JBWXEHUU. [lnoTHocTh BemecTBa. CBSI3b  IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B eauHuile o0béma BemiectBa. CMeCM M CIUIABBI
[ToBepxHOCTHAS ¥ JIMHEWHAS TJIOTHOCTb.

Cuiia Kak xapakTepucTHKa B3auMojehcTBusl Ten. Cuia yrnpyrocTd U 3aKOH
I'yka. 3mepenue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHHUE TIATOTCHUS U CHUJIa
TskecTH. CHJla TSHKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Cnoxenune
CWJI, HAPABJIEHHBIX MO OJHOW mpsiMoM. PaBHoneicTBytomas cui. Cuiia TpeHwusl.
TpeHue CKoONbXKEHUS W TPEHHE TOKOs, BSI3KOE TpeHue. TpeHue B MOpUpOAE U
TEXHUKE.

Jemoncmpauuu.

HaGmronenne MexaHnueckoro JBMKEHHUS Tea.

N3Mepenne CKopoCTH NPSIMOJIMHENHOTO IBUKEHUS.

Habmronenue siBeHust HHEPIIUY.

HaGntonenmne usmMeHeHus: CKOpOoCTH P B3aUMOICUCTBUU TETI.

CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TEIL.

CroxeHue cujl, HapaBJIEHHBIX 110 OJHOM MPSMOM.

Jlabopamopnwie pabomout u onvimol.



OnpeneneHue CKOPOCTH PABHOMEPHOI'O JIBM)KEHMs (IIApUKA B KUIKOCTH,
MOJIEJU AJIEKTPUUECKOr0 aBTOMOOMIIS M TaK JaJiee).

OnpeneneHue cpeaHeld CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuKa II0
HAKJIOHHOW TIJIOCKOCTH.

Onpenenenue IOTHOCTH TBEPAOTO TENA.

OmBITBEL, JMEMOHCTPHPYIONIME 3aBUCHUMOCTH pacTshKeHHS  (medopmariim)
OPYXUHBI OT TPUII0KEHHOU CUJIBL.

OnbIThl, NEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHJIbI TPEHHSI CKOJBXKEHHS OT
CWJIBI JJaBJICHUS U XapaKTepa CONPUKACAIOIUXCS TOBEPXHOCTEM.

Pa3nen 4. [laBjieHue TBEpABIX TeJl, }KMIKOCTEH U ra3oB.

Hanenune. Cuna naBneHusi. CnocoObl yMEHBIIEHUS! U YBEJIMYEHUS JIaBJICHUS.
HaBneHue raza. 3aBUCHMOCTb JaBJICHHs Ta3a OT OObEMA U TeMIepaTyphl.
Ilepenaua naBiieHUs TBEPABIMU TEJIAaMU, KUIAKOCTAMHU M razamu. 3akoH [lackans.
[THeBMaTHUECKHE MAILIMHBI.

3aBUCUMOCTh  JABJICHHUA  JKUJKOCTH  OT  TJIYOMHBI  TOTPYKEHHS.
['unpocrarnueckuit  mapagokc. CooOmaromuecss cocyasl. [uapaBaudeckue
MexaHu3Mbl. Vcronb30BaHUE BBICOKMX JIaBJIEHUH B COBPEMEHHBIX TEXHOJOTHAX.
Y CcTponCcTBO BOAOIPOBOIA.

Atmocdepa 3emnn u armocepHoe naBieHue. [IpuumHbBI CcyliecTBoBaHUS
BO3QyImHON o0osouku 3emiu. OmnbiT Toppuuemnu. M3mepenue armocdepHOro
JaBJICHUs. 3aBUCUMOCTb aTMOC(EPHOI0 JAAaBJIEHUS OT BBICOTHI HaJl YPOBHEM MODA.
[Ipubops! 17151 n3MepeHus: aTMOC(HEPHOro 1aBJICHHUS.

JlericTBrE )XKUAKOCTU M ra3a Ha MOTPYyKEHHOE B HUX TeJIO. BriTankusaronias
(apxumenoBa) cuna. 3aKkoH ApxyuMena. Y CJI0BUE BOSHUKHOBEHUS BBITAIKUBAIOLIEH
(apxumenoBoii) cuiibl, noarekanue. [lnaBanue Ten. BoznyxomiaBanue.

Jemoncmpayuu.

3aBHCHUMOCTb JIaBJIEHUS ra3a OT TEMIIEPATYPBI.

Ilepenaya naBineHus KUIAKOCTHIO U Ta30M.

CooOmaromuecs cocyasl.

I'mppasinnueckunii npecc.

[IposiBnenue nericTBusi atMochepHOTO JTaBICHUS.

Cudon.

3aBUCUMOCTb BBITAIKUBAIOLIEH CHUIIBI OT 00bEMA MOTrPYKEHHON B JKUJIKOCTh
YacTH TeJla U TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUITBI BECY BHITECHEHHOM KUIKOCTH.

VYcaoBue maBaHys TeJ: IUIaBaHUE WIH ITOIPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOILIEHHS INTOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnwie pabomout u onvimol.



WccnenoBanre 3aBUCMMOCTH Beca Tela B BOJe OT 00BbEMa MOTpy:KEHHOU B
KUJKOCTh YacTH Tena.

Ornpenenenne BBITAIKABAIOLIEH CUIIBL, JEUCTBYIOIIEH HA TEJO, MOIPYKEHHOE
B KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIONIEH CUIIBI, JEHCTBYIOIIEH HA TEJIO B
KUJIKOCTH, OT MACCHI TENa.

OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKUBAIOUICHA  CHJIBI,
JIEUCTBYIOIIEH Ha TEJIO B JKUJKOCTH, OT 00bEMa MOTPYKEHHON B KUIKOCTh YaCTH
T€JIa U OT IUIOTHOCTH KUJKOCTH.

KonctpyupoBanue apeoMerpa WM KOHCTPYUPOBAHUE JIOAKU U ONPEAECICHUE
€€ rpy30n0AbEMHOCTH.

Pa3nen 5. Pabora u MOIIHOCTB. JHeprus.

Mexanundeckast paboTa I CUJl, HANIPABJICHHBIX BIOJb JTUHUH TIEPEMEIIICHUS.
MoOUHOCTS.

[IpocThie MexaHU3MBI: pblYar, BOPOT, OJIOK, TMOJUCIACT, HAKJIOHHAS
IUIOCKOCTh, HOKHUYHBIN MeXaHu3M. MomMmeHT cuiibl. PaBHoBecue peryara. [Ipasuiio
MoMeHTOB. [IpuMeHeHHMe TmpaBuUia paBHOBECHs] pbhlyara K OJIOKY. «30J0TOe
npaBwio» mexanuku. KIIJ[ mpocteix mexanu3amoB. [IpocTbie MeXaHU3MbI B OBITY,
TEXHHKE, )KUBbIX OpraHU3Max.

Mexannueckasgs »dSHeprus. KuHeTMyeckas U IOTEHIMAJbHAs DHEPIHUS.
[IpeBpailienrie OIHOTO BU/Ia MEXaHUYECKOW IHEPTUH B IPYTOid. 3aKOH COXpaHEHUs
Y TIPEBPAICHUS YHEPTUU B MEXAHUKE.

Jemoncmpauuu.

[IprMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomost u onvimel.

HccnenoBaHne ycioBuil paBHOBECHUS phlUara.

N3mepenne KII/] HakIOHHOM MIIOCKOCTH.

N3yyenue npaBuiia peryara Jjisi MOABUKHOTO M HETIOABUKHOTO OJIOKOB.

Onpenenenue KIIJ[ moaBukHOro U HEMOABMXXHOTO OJIOKA.

Onpenenenue paboThl CHWIbI YIIPYTOCTU NMPU TOIBEME TPY30B MPU MOMOIIU
MOJIBMKHOTO OJ10KA.

N3yueHne 3aKk0Ha COXpPaHEHUS] MEXaHUYECKOW SHEPTUH.

8 KJIACC

Paznen 6. TensioBble siBIeHUSL.

OCHOBHBIE TTOJIOXKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHUS
BemiecTsa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. OMNbITHI, MOATBEPKIAOIINE
OCHOBHBIE TI0JIOKECHHS MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH.



Mopnenu TBEPHOTrO, >KUAKOTO M Ta3000pa3HOTO COCTOSHHMI BEIIECTBA.
Kpucrannuueckne u amoppHbie Tena. I'padpeH — HOBBIM MaTepuasl JUisl HOBBIX
TEXHOJIOTUH. TEeXHOJIOruu TONYYEeHHs] HCKYCCTBEHHBIX anma3oB. OObsicHEeHUE
CBOMCTB TI'a30B, KUJKOCTEW M TBEPIBIX TEJI HA OCHOBE IOJOXKECHUW MOJICKYISPHO-
KUHETUYECKOW TeopuH. [IOBEpXHOCTHOE HATSIKEHUE, CMAUYMBAHUE, KAIWJUISIPHbBIC
SABJICHUS. TEIUIOBOE pPaCIIMPEHHE M CXAaThE. 3aBUCUMOCTH JABIICHUS ra3a oOT
00BEMa, TeMIEPATYPHI.

Temnepatypa. CBsi3b TeMmepaTypbl CO CpeAHEW KHHETMYECKOU HHEpruei
TEIUIOBOI'0 JBUKEHUS YaCTHUILl. TeMIepaTrypHbIe MIKaJIbI.

Bayrpennsss sHeprus. CrocoObl HW3MEHEHHST BHYTPEHHEH DHEPIuu:
TeIIonepenada u COBEpILIECHUE padoTHL. Buasi TEIIoNEepEAaAYn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, M3IydeHUE. Buapl Terionepenayn B NpUpoae U
TexHuke. HeoOpaTuMoCTh TEIUIOBBIX MPOIIECCOB.

KonngecTBo TemnoTel. YAelbHas TEIUIOEMKOCTh BellecTBa. TemiooOMeH u
TEIUIOBOE paBHOBecHE. 3akoH HploToHa-PruxMaHa. YpaBHeHHe TeII0Boro OanaHca.

[InaBieHre U OTBEPAEBAHUE KPUCTALIMYECKUX BELIECTB. Y JeJIbHAsA TEILIOTA
miaBieHus. [lapooOpa3oBanne u kouaeHcanus. Mcnapenne. Kunenue. Y nenpHas
TEIIoTa  mapooOpa3oBaHMs.  3aBUCHUMOCTb  TEMIEPATYphl  KUIEHUS  OT
atMocepHoro aaBiaeHus. HachlllleHHBIH W HEHACHIICHHBIA Tap. BiaxHocTh
BO3/1yXa.

DHeprus ToriuBa. Y AenbHas TEII0Ta CropaHusl.

[Mpunnuner pabotel TermnoBbix ABuratened. KIIJ[ temmoBoro asurarens.
TeruioBple JBUTATENM W 3alllUTa OKPYXKAOWIEW cpeapl. TeruoBble MOTEPU B
TEIUIOCETSX.

3aKOH COXpaHEHHS U MPEBPAICHUS SHEPTHUM B MEXAHWYECKUX U TEIUIOBBIX
MpOIIECCaXx.

Jemoncmpauuu.

Habmronenne 6poyHOBCKOTO JIBHYKEHUS.

Hab6monenune nuddyszun.

HaGntonenue siBieHUI TOBEPXHOCTHOTO  HATSDKEHHUS, CMauyuBaHUS W
KaITWUIIPHBIX SBJICHUM.

Habmronenne TemioBoro pacimpeHus Tell.

N3MeHnenne pnaBieHus Ta3za Opu U3MEHEHMU O0OBbEMA M HArpeBaHUM WU
OXJIQXKCHUH.

[IpaBuna n3amMepeHus: TeMIepaTypsl.

Bunbl Terionepenaymn.

OxnaxaeHue P COBEPIIICHUH PaOOTHI.

Harpesanue npu coBepiiieHuu paboThl BHEITHUMU CHIIAMU.

CpaBHeHHE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.



HabGmtonenune kuneHus.

Habnronenue nocTostHCTBa TEMIEPATYPBI IPH TUIABIEHUH.

Mopnenu TerIoBbIX IBUTaTeNei.

Jlabopamopnuie pabomot u onvimol.

OMnBITHI 110 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnbITHI IO BRIPALIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WIIM caxapa.

WN3mepenue TtemnepaTypbl 0Opd TOMOIIM JKUAKOCTHOIO TEPMOMETpa U
JaTYMKA TEMIEPATYPHI.

OnpITel MO HAOMIOJEHUIO TEIUIOBOTO PACUIMPEHUs Ta30B, JKUIKOCTEH U
TBEPABIX TEIL

Omnpenenenue 1aBlieHUs BO3/AyXa B Oa/NIOHE IIIPHIIA.

HccnenoBanue 3aBUCHUMOCTH JaBJI€HHMsI BO3AyXa OT e€ro oo0béMa u
TEMIEPaTyphbl.

[TpoBepka TMIMOTE3bl TMHEHHOW 3aBUCUMOCTH IJTUHBI CTOJTOMKA KUIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TeMIIepaTyphl.

HabGnronenne wu3MeHEHHMs] BHYTPEHHEH DSHEpPruM Telna B pe3ysbTare
TEIUIONepeaun U paboThl BHEIIHUX CHJL.

HccnenoBanue sBIEHUS TEIUIOOOMEHA TMpPH CMENIMBAHUM XOJIOAHOM U
ropsiueu BOJIBI.

Omnpenenenre KOJIMYECTBA TEIIOTHI, MOJIYYEHHOT'O BOJIOH MPHU TEIII00OMEHE
C HarpeThiM METAIMYECKUM LUITUHAPOM.

Omnpenenenre MOIIHOCTH TEIJIOBBIX NOTEPh (3akoH HproToHa-Prxmana).

Onpenenenue ynenbHON TEINIOEMKOCTH BEILIECTBA.

HccenenoBanue nporecca uCnapeHus.

Omnpenenenre OTHOCUTEIBHON BIAKHOCTH BO31yXa.

Onpenenenue yaenbHOM TEIUIOTHI TJIABJICHHUS JIbJA.

Pa3jgen 7. DiiekTpuUyecKHe 1 MAarHUTHBIE SIBJICHUS.

Onektpuzauust Ten. J[Ba poaa snekTpuyuecKkux 3apsgoB. BzawmoneiicTBue
3apsKEeHHBIX Ten. 3akoH Kyrnona.

Onektpuueckoe mnoine. Hanpspk€HHOCTE siekTpudeckoro noid. IIpuHomn
CYNEPIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snektpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. [IpoBOIHMKHM, MAMAJIEKTPUKH M TOJYNPOBOJAHHUKHU. 3aKOH
COXPaHEHMS AIIEKTPUUYECKOTO 3apsiia.

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHMS JIIEKTPUYECKOIO TOKAa.
HNcTouyHnku MOCTOSHHOTO TOKa. JIEMCTBUSA JJICKTPUYECKOrO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHI TOK B METAJIIaX, KUAKOCTIX U razax.

Onektpuueckas nenb. Cuna Toka. DNEKTPUUYECKOE HAIPSDHKEHUE. AMIIEPMETP
Y BOJIBTMETP B LIENU OCTOSHHOIO TOKa. CONpOTUBIIEHNE IPOBOJHUKA. Y IEIBHOE



CONpOTHUBJIEHUE BellecTBa. 3akoH Oma Juis ydactka nenu. [locnenoBarensHoe n
MapajyIeTIbHOE COCMHEHNE NMPOBOIHUKOB. D/[C B 1Ieny MOCTOAHHOTO TOKA. 3aKOH
Oma mis monnoi nenu. IlpaBuna Kupxroda. Pacuér mpocThIX 31eKTpUUECKUX
nernei. HenmnHelHsle 2J1EMEHTEIL.

PaGora u MoOIIHOCTH »AyeKTpUuecKoro Toka. 3akoH Jlxoyns-JleHia.
DneKTpuYecKre ey U MoTpeOUTeNu 3JIEKTpUIECKOr 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHUE.

[TocTossHHBIE ~ MarHuThl.  B3auMomeicTBHE  MOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosie. MarautHoe nosjie 3eMiId U €ro 3Ha4eHHE U1 J)KU3HU Ha 3eMIIe.
OnbiT Opcrena. MarHutHoOe Toj€ d3JIEKTpUYeckoro Toka. OnbeIT  Awmrmepa.
[IppuMeHeHne SIIEKTPOMAarHUTOB B TEXHUKE. JIeWCTBHME MAarHUTHOrO IIOJsA Ha
npoBoAHUK ¢ TokoM. Cuyma Awmnepa u  onpeaeneHue €€ HanpaBICHUS.
DNeKTpoABUraTeiab IOCTOSIHHONO TOKa. VCHonb30BaHME 3JIEKTPOJABUIATeNcd B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OmneiTel @apanes. SBieHne 3I€KTpOMarHUTHOW MHAYKIMU. [IpaBuiio Jlenna.
DnekTporeseparop. Crioco0bl II0JIyYEHUS AIEKTPUYECKON JHEPIUHU.
DJEKTPOCTAaHIIMM Ha BO300OHOBJISEMBIX HMCTOYHHUKAX DJHEPTUU. ODKOJIOTUYECKUE
po0JIeMbl SHEPTreTUKU. TOMIMBHBIE JIEMEHTHI U 3JIEKTPOMOOHIIH.

JHemoncmpayuu.

DJeKTpu3auus Tel.

JIBa poz1a SIEKTPUYECKUX 3apsAJ0B U B3AUMOJECUCTBUE 3apSKEHHBIX TEII.

Y CTpONCTBO U AEUCTBUE HIIEKTPOCKOMNA.

DIIEKTpOCTaTUYECKAs MHIYKIUS.

3aKOH COXpaHEHUs NIEKTPUUECKUX 3aPSA0B.

MopnenupoBaHue CWIOBBIX JIMHAW JJIEKTPUYECKOrO IIOJIA C  ITOMOILBIO
OYMa)KHbIX CYJITAaHOB.

[IpoBOAHUKY U AUDIIEKTPUKH.

HcTouHMKY TOCTOSIHHOTO TOKA.

JIeHCTBHS DIEKTPUIECKOTO TOKA.

DIIEKTPUYECKUN TOK B )KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenune cuibl TOKa aMIIepMETPOM.

N3mepeHne aneKTpuYecKoro HanpsiKeHUs BOJIbTMETPOM.

PeocraTr 1 Marazu cOnpoOTUBIICHUN.

B3anmopeiicTBue NOCTOSIHHBIX MarHUTOB.

MopenupoBaHnue HEBO3MOKHOCTH Pa3/IeJICHUs ITI0J0COB MArHATA.

MopennpoBaHue MarHUTHBIX TOJIEW MOCTOSSHHBIX MAarHUTOB.

OneiT Opcrena.

MarHuTtHoOe€ 1oJie TOKa. DJIEKTPOMAarHur.



JlelicTBHE MAarHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM.

DneKTpOoABUraTelb NOCTOSHHOIO TOKA.

OmneiTer apages.

DIIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomost u onvimol.

OnpITel MO HAOIIOJEHUIO AJICKTPU3ALMU TN TMPU CONPUKOCHOBEHUU U
VHIYKIUEH.

UccnenoBanue nOEWCTBUS  DIEKTPUYECKOTO IOJII HA MPOBOJHUKU U
JUDIICKTPUKHU.

COopka U UCIIbITaHUE IEKTPUUECKOM LIENH TOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, IMTPOTEKAIOIIETO YEPES PESUCTOP, OT
HAIPSYKEHUS Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPHUUYECKOIO COMPOTHUBIICHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOMIA/IA TONEPEYHOI0 CEYEHHS U MaTeprala.

Omnpenenenue yaenbHOr0 CONPOTUBIIEHUS IPOBOIHUKA.

[IpoBepka TmpaBwia CIOXKEHHMS HANPSOKEHUW IIPU  IOCIEA0BATEIbHOM
COEJIMHEHHUHU JIBYX PE3HCTOPOB.

[IpoBepka mpaBwiia Ui CWIbl TOKa MpU HapalieIbHOM COEAMHEHUU
PE3UCTOPOB.

Onpenenenue 3/]C 1 BHyTpEHHETO CONPOTHUBIIEHUSI UCTOYHUKA TOKA.

[Tposepka npasmin Kupxroda.

[IpoBepka BbIMoNHEHUS 3akoHa OMa 1Sl TOJTHOM 1IeTIH.

N3y4yenue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HETMHEHHBIX JIEMEHTOB (JIaMITbI
HaKaJIMBaHUS WIH MOJYIPOBOJIHUKOBOIO IHO/A).

Omnpenenenue pabOThI IEKTPUUECKOT0 TOKA, UAYIIETO YePE3 PE3UCTOP.

OmnpeneneHre MOIHOCTH 3JEKTPUYECKOT0 TOKA, BBIJEISIEMOM HA pE3UCTOPE.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMOJIECTBHUS IOCTOSIHHBIX MarHUTOB.

N3yueHre MAarHUTHOTO TMOJISl TOCTOSTHHBIX MAarHUTOB MPU X OOBETUHEHUU U
paszesieHun.

UccnenoBanne 1eicTBUS AIEKTPUUECKOT0 TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3AMMOJIECTBUS KaTYIIKH C
TOKOM W MarHuta OT CHWJIbl M HalpaBi€HUS TOKA B KaTYIIKE W OT HAIUYHUA
(OTCYTCTBUS1) CEpJIEYHUKA B KATYIILKE.

N3yueHnne neicTBUsI MAarHUTHOTO IOl HAa MPOBOAHUK C TOKOM.

KonctpynpoBanue u u3ydeHue padoThl AJIEKTPOIBUTATENS.

Nsmepenne K11/ s5ekTpoaBuratenbHON yCTaHOBKH.

OnpITBl MO HWCCIAEAOBAHUIO  SBJICHHUS  DJIEKTPOMArHUTHOM  MHAYKIUU:
UCCJIEI0BAaHNE U3MEHEHUI 3HAUYCHHS U HAIIPABJICHHS] MHAYKIIMOHHOIO TOKA.



9 KJIACC

Pa3nen 8. Mexannueckue siBJICHHS.

Mexanuueckoe JBHKeHue. MarepuanbHas Touka. CrnocoObl omucaHus
MEXaHUYECKOro JBWKEHUS: TaONHMUHBIN, rpaduyeckuid, aHanuTuaeckuid. Cucrema
orcuéra. OTHOCUTEIBHOCTh MEXaHUYECKOT'O JIBUKECHUS.

BektopHble BENMUMHBI, ONEpalMy ¢ BEKTOPaMH, ITPOEKIMU BeKTopa. Pannyc-
BEKTOP MAaTEpUAIbHOW TOYKH, NEPEMEIIEHUE HA IUIOCKOCTH. PaBHOMEpHOE
NpSAMOJIMHEWHOE  JBWKeHUe. HepaBHOMEpHOE NPSIMOJIMHENHOE JBHXKEHUE.
CpenHsst 1 MTHOBEHHAs1 CKOPOCTh TeJla PYU HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHOYCKOPEHHOE TIPSIMOJIWHEWHOE JBHXKCHHE. Y CKOPEHHUE
cBoOoaHOro nagaeHust. OnbIThl ["anumnes.

I'paduueckas mHTEppeTalsi YCKOPEHUsI, CKOPOCTU, MPOUIEHHOTO MYTH U
nepeMEeNIeHUs 1T PSAMOJIMHENHOTO ABUKEHHUS.

JIBrxeHue Tena, OpOoIIeHHOTO MO/ YTIIOM K TOPU30HTY.

JIBrmKeHue 1o OKpyKHOCTHU. JIMHEHAas CKOPOCTh, YrioBasi CKOPOCTh, IIEPHUOJ
Y 4acToTa 0OpallieHus: Mpyu paBHOMEPHOM JIBIXKEHHUH 10 OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPU JBUKEHUU MO0 OKPYKHOCTH.

Bekrop cunbl. PaBHOECTBYOIASA CHJIa.

Ilepssrii 3ak0oH HproTona. Bropoii 3akon Herotona. Tperunii 3akon HeroToHa.
[TpuHIMII CyIIEpIIO3ULIMU CUIL

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujia TPEHUSI CKOJIbXKEHHUS, Crjla
TPEHUS TIOKOsI, Ipyrue BuAsl TpeHust. Korddumment tpenus.

JIBM>KEHHE TEJT IO OKPYKHOCTH MO/ IEUCTBUEM HECKOIBKUX CHIL

3akoH bepnymim m nogbémHas cuna Kpbuia. COBpEMEHHBIE JIETATEIIbHBIC
anraparel, CyJa Ha MOABOAHBIX KpBUIbAX, AaHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWIAX. J[BHoKeHUE 1Toe3/1a Ha MarHUTHOM TOTYIITKE.

Cuna TsKECTM M 3aKOH BCEMHUPHOI'O TATOTEHUs. J[BHKEHHE TEl BOKPYT
IpaBUTAIIMOHHOIO IeHTpa (B ToM uwucie MmiaHeT Bokpyr Conuua). IlepBas
KOCMHUECKasi CKOpocThb. HeBecOMOCTh U Meperpy3KH.

PaBHOBecue martepuanbHON TOUKU. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPAOTO TEJa € 3aKPEIUVIEHHON OChIO BpamieHus. MoMeHT cuibl. L{eHTp TsikecTn.

NUmnynse tema. M3menenue wummnyinbca. Wmnynsc cwisl.  Ympyroe u
HEYNpYyroe B3aUMOJACHCTBHE. 3aKOHbl H3MEHEHHS U COXPAHECHHS HUMITYJIbCA.
PeaktuBHOE NBMXKEHME.

MexaHnuueckass paboTra ¥ MOIIHOCTh. PaboTa cuil TsSXKEeCTH, YNPYrocTH,
Tperus. CBs3b dHepruu U padbothl. [loTeHInambHas SHEPrus Tea, MOAHATOrO HaJl
IIOBEPXHOCTBIO 3eMJIH. [IoTeHIIManpHas sHeprus cxxaTtou npyxuHsl. Kunernueckas
sHeprus. TeopemMa O KMHETUYECKOW JHEPruMU. 3aKOH M3MEHEHMS U COXPaHEHUS
MEXaHUYECKOU IHEPIUU.



Jlemoncmpayuu.

HaOmronenne MeEXaHMYECKOro JABMXKEHHS Tella OTHOCUTENIBHO Pa3HBIX TE
oTcuéra.

CpaBHeHue nyTeldl W TPACKTOPUWM JBHKEHHMS OJHOIO WM TOrO K€ Teja
OTHOCHUTEIIbHO Pa3HbIX TEJ OTCUETA.

N3MepeHre CKopoCTH U YCKOPEHHUSI PSIMOJIMHEHMHOT O IBUKEHUS.

UccnenoBanue npu3HakoB paBHOYCKOPEHHOT'O JIBUYKEHUS.

Habmronenue nBuxeHus Tea mo OKpy>KHOCTH.

Halmronenne MexaHMueCcKuX SIBICHHM, MPOUCXOSIINX B CHUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JABMXKEHHH OTHOCHUTEIHHO
KaOuHeTa (QU3UKU.

Habmronenue paBHoBecHs Tell, CBOOOIHOTO MaICHNs, KOJIeOaH!s MasTHUKA B
MHEPIHUAJIbHBIX CUCTEMAaX KaK MOATBEPKACHUE IPUHIIUIIA OTHOCUTEIIbHOCTH.

3aBUCUMOCTH YCKOPEHHS TeJa OT €ro MaccChl U ACHCTBYIOIIECH HA HETO CUJIBI.

Habmronenue paBeHcTBa CHII PU B3aMMOICHCTBUM TEJ.

N3MeHeHue Beca Tena npyu yCKOPEHHOM JABUKEHUH.

[Iepenaua umirynbca npu B3aMMOAECHCTBUU TEIL.

[IpeoOpa3zoBanus YHEPTUN TIPHU B3aUMOICHCTBUH TEL.

CoxpaHeHre UMITyJIbca IIpu aOCOTOTHO HEYIIPYTOM B3aUMOICHCTBHUH.

CoxpaHeHre UMIyJibca NPH YIIPYTOM B3aUMOJIEHCTBUU.

HaOmronenune peakTUBHOTO JBUKEHMUSL.

CoxpaHeHue PHEPTruu Npy CBOOOIHOM MaJEHUU.

CoxpaHeHre YHEPT UM NMPU JBIKECHUH Tella MO/ IeUCTBUEM MPY>KUHBI.

Jlabopamopnuie padbomot u onvimul.

KoncTtpynpoBanne Tpakra s pasroHa W JAJIbHEWIIEr0 PaBHOMEPHOIO
JBIDKCHUS IIAPUKA WU TEIEKKU.

OmpenenieHde CpeaHE CKOPOCTH CKOJIBKEHUSI Opycka WM JIBWKCHHS
[IapyKa Mo HaKJIOHHOM IJIOCKOCTH.

OrnpeneneHre yCKOPEHHsI Tela MpU PABHOYCKOPEHHOM JBWXKEHUU TIO
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH NYTH OT BPEMEHHM IPU PaBHOYCKOPEHHOM
JIBMKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka rumoTessl: €CJiM NPU PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HayaabHOU
CKOPOCTH MyTH OTHOCSTCS KaK PsiJi HEUYETHBIX YUCET, TO BpEMEHa OJIMHAKOBBI.

Uccnenoranue nBrxeHus Teaa, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

UccnenoBanue 3aBUCUMOCTH  CWJIBl  TPEHHUSI CKOJBXEHUS OT  CHJIbI
HOPMAaJILHOTO JJaBJICHUSI.

Omnpenenenne k03P GUITMEHTA TPEHUS CKOJBKCHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



UccnenoBanne 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B MIPYKUHE, OT
cTeneHu eopMaruu npy>KUHAbI.

Onpenenenue padoThl CHIBI TPEHUSI MPU PABHOMEPHOM JABMKEHUM Teja IO
TOPU30HTAIBHON MOBEPXHOCTH.

Onpenenenne pabOThl  CWJIBI  YIPYrocTH MpPU  MOABEME Tpy3a C
MCIOIb30BaHUEM HEMOJIBUKHOTO U MOJABUKHOIO OJIOKOB.

Pa3nen 9. Mexanuyeckue KoJ1e0aHUsSI U BOJTHBI.

KonebarensHoe aBuxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUIA: TEPUO/I,
4acToTa, aMIUIuTyaa. [‘apMoHMYeckue Kosnebanus. 3aryxarmme KojeOaHusl.
Breinyxnennbie konebanus. Pesonanc.

MaremaTH4eCKU U TPYKUHHBIM MasSTHUKHU. [IpeBpallieHue SHEpPruu MpH
K0J1e0aTeIbHOM JIBHXKCHUU.

Mexannueckue BoJHBL. IlpomonbHble W TomnepedHble BoOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJH: HHTepdepeHus u nudpakius. [[mruHa BOIHBI U CKOPOCTH €€
pacrpocTpaHeHuss. MexaHn4eCKre BOJIHBI B TBEPIOM TEJIE, CENCMUYECKHAE BOJIHBI.

3Byk. PacnpocTpaHeHne u oTpaxeHue 3ByKa. ['pOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3zonanc B akycruke. WHppasByk u ynbrpasByk. Hcmonb3oBanue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTUSIX.

JHemoncmpauuu.

HaGnronenne konebaHWil Ten MOJ JEHCTBUEM CHIIBI TSHKECTH U CHIIBI
YIPYTOCTH.

HabGntonenue xkonebanuii rpy3a Ha HUTU U Ha TPYKUHE.

HaGntonenune BoIHY X A€HHBIX KOJI€OaHUI U pe30HAHCA.

Pacnpoctpanenue npogosibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIIHN).

Ha6monenmne narepdepeniny u nudpakiyiyl BOJH Ha TIOBEPXHOCTH BOJIBI.

Halnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHN PE3OHAHC.

Jlabopamopnsie pabomout u onvimol.

OmnpeneneHue 4acTOThI U EpUOAa KoJleOaHUN MaTEMaTUYECKOrO MasiTHUKA.

OmnpeneneHre 4acTOThl U MepUoa KoJeOaHU NPy KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH NIEpHOJIa KOJIeOaHU rpy3a HA HUTH OT JJIMHBI
HUTH.

HccnenoBanue 3aBUCUMOCTH NIEPHOJIa KOIEOaHUH MPYKUHHOT'O MAsITHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH TNepuofa KojaeOaHWil Tpys3a, MOJABEIIEHHOIO K
JIEHTE, OT MaccChl rpys3a.

OnbIThI, IEMOHCTPUPYIOIIHUE 3aBUCUMOCTbD Meproa KoieOaHu mpyKMHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

N3mepenne yckopeHusi CBOOOHOIO MaieHHUS.



Pa3nen 10. DiekTpoMardHuTHoOe 1oJie U 3J1eKTPOMATHUTHBIE BOJTHBI.

OJIEKTPOMAarHUTHOE  TOJIE.  DJNEKTpOMarHuTHele  BOJMHBL.  CBOWCTBa
ANEKTPOMArHuTHeIX BOdH. [llkama simekTpoMarHWTHBIX BOJH. lcnosib3oBaHME
ANEKTPOMArHUTHBIX BOJH JJIsI COTOBOM cCBsA3u. Paamonokanus. Kocmuueckas
CBS3b.

OnekTpoMaruuTHas npupozaa csera. CKopocTh cBeTta. BosHOBBIE CBOMCTBA
cBeTa: uHTephepeHIus U Tudpaxkuus.

Jemoncmpayuu.

CBolicTBa 3JIEKTPOMArHATHBIX BOJIH.

WNutepdepentus u audpaxius cBeTa.

Jlabopamopnuie padbomost u onvimet.

N3yyenne CBONCTB 3IEKTPOMArHUTHBIX BOJH C IOMOIIbIO MOOMJIBHOTO
TenedoHa.

[IpoBenenHue onbITOB MO HAOIIOACHUIO UHTEP(PEPEHIINN U TUPPAKITUU CBETA.

Pa3znea 11. CBeToBBIC SIBJICHHUS.

JlyueBass MoOJe€nb CBETa W TIE€OMETpPUYECKass ONTUKA. VICTOYHMKHM CBeETa.
[Ipsamonuueiinoe pacnpoctpaHeHue cBera. 3atmeHus ConmHua u JIyHbL
Otpaxenune csera. Ilnmockoe 3epkanmo. 3akoH oTpaxkeHus cBera. [loctpoenue
U300pakeHni, cHOPMHUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH npesiomieHus cBeta. [loaHoe oTpakeHne cBera.
Hcrnonb30oBaHuE MOJHOTO OTPAXKEHUS B ONITUYECKUX CBETOBOJAX, ONTOBOJIOKOHHAS
CBSI3b.

Jlunza, xom nydyern B JmH3e. PopMyna TOHKOW JH3BL. [locTpoenue
n300pakeHnd, CGHOPMUPOBAHHBIX TOHKOM JHH30M. Onruyeckas cHCTEMA
¢oroanmapaTa, MUKpPOCKONAa M Teleckoma. [7a3, Kak oONTHYEecKas CHCTEMA.
bim30pykoCcTh ¥ TAITBHO30PKOCT.

Paznoxenue Oemoro cBera B chekTp. Omnbitel Hbtorona. Croxenue
CHEKTpaJbHBIX UBETOB. JlUcnepcus cBera.

Jemoncmpayuu.

[IpssMonuHeHOE pacIpOCTPaHEHUE CBETA.

OTtpaxeHnue cBera.

[Tomyyenue n3o0pakxeHU# B IJIOCKOM 3epKaie.

[Ipenomnenue ceera.

Onrryeckuil CBETOBOI.

Xon myueit B cCOOMpArOIIeid TUH3E.

X0z JIy4e B pacCEeUBaIOLIEN JIMH3E.

[Tomyuenue n3o00paxeHuil ¢ TOMOLIBIO JIUH3.

[Ipunnun nevictBus Goroannapara, MUKpOCKONA U TEIECKOIA.

Mopens rinasa.



Paznoxenue 6e10ro cBeTa B CIEKT.

[Tomyuyenue 0enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnsie pabomost u onvimol.

HccnenoBanne 3aBUCHUMOCTH YIJIA OTPAXKEHUS CBETOBOIO Jyda OT YyIJia
najcHusl.

N3y4yenune cBOMCTB M300pakeHUs B TNIOCKOM 3€pKaie.

HccnenoBanne 3aBUCUMOCTH yTila MPEIOMIIEHUS OT yrila MaJeHusi CBETOBOIO
Jly4a Ha TPaHULIE «BO3AYX—CTEKIIO».

[Tony4yenue n3o0paxeHU# ¢ MOMOIIBIO COOMPAIOIIEH JTUH3BI.

Omnpenenenre (QPOKYCHOTO PACCTOSHHUS M ONTUYECKOW CHIIBI COOMparomen
JIVH3BIL.

OMnBITHI IO Pa3JI0KEHUIO OEJI0T0 CBETA B CIIEKTP.

OnbITHl MO BOCHPHATHIO IIBETA NPEIMETOB IMPU WX HAOIIOJACHHH 4epes
LIBETOBbIE (PUIIBTPBI.

Pa3nen 12. KBaHnTOoBBIC SIBJICHUS.

OmneiTel Pesepdopaa u mmanerapnas mojens aroma. Mogens atoma bopa.
Hcnyckanue u noriomenue ceera aroMoM. KBaHTel. JInHEHYaThIe CIIEKTPBI.

PannoaktuBHOCTh. Anb(a-, Oera- 1 raMma-uznydeHus. CTpoeHue aToOMHOTo
saapa. HykioHHas wmoxaens aromHoro sigpa. HM3zorombel.  PaguoakTuBHBIE
npeBpaunieHud. [lepuon nmomypacnana atoMHbIX siaep. [elicTBue paamoakTUBHBIX
W3JIyYEHUW HA KUBBIE OPraHU3MBbIL. 3alUTa OT PAAUOAKTUBHOTO U3ITyUEHUSI.

SAnepHble peaknuu. 3aKOHBI COXPaHEHHUs 3apsI0BOTO M MAacCOBOIO YHCEIL
DOHeprusi CBsI3M aTOMHBIX sAnep. CBsA3bp Macchl U SHEpruu. Peakuuu cuHTE3a U
neneHust saep. Mcrounmku sHeprun ConHua W 3BE3A. SnepHas >HEpreTHKa.
DKOJOTUYECKHE MPOOJIEMBI SIACPHON YHEPTETUKH.

Jemoncmpayuu.

CnexTpbl U3JIy4EeHUS U MIOTJIOIICHUS.

CnexTpsl pa3InvyHbIX ra30B.

CnekTtp Bosiopoia.

HabGntonenue TpekoB B kamepe Bunbcona.

Pabora cuérunka HOHM3UPYIOIIHNX U3TYICHUH.

Perucrpanus usnydeHus NpUupoOAHBIX MUHEPATIOB U MPOAYKTOB.

Jlabopamopnsie pabomout u onvimol.

Habmronenue CrioniHbIX U JIMHEHYATHIX CIIEKTPOB U3ITYUYEHUSI.

HccnenoBaHue TPEKOB: M3MEPEHUE SHEPTUH YACTHULIBI 10 TOPMO3HOMY TTyTH
(o dotorpadusam).

N3mepenne paanoakTuBHOrO (poHa.

IHoBTOpPUTEIHLHO-0000IAKOIINIT MOTYJIb.



[ToBTOpUTENHHO-00001IAI0IINI MOYJIb MIPEIHA3HAYEH JJIsl CUCTEMAaTU3alUU
u  0000IIeHUsT MPEIMETHOTO  COJAEpkKaHUA M ONbITa  JIEATEIBHOCTH,
MPUOOPETEHHOrO NPH M3YYEHHH BCEro Kypca (U3HKU YIIIyOJIEHHOrO YpPOBHS, a
TaKKe JUIsl IOATOTOBKH K OCHOBHOMY I'OCYJITapPCTBEHHOMY 9K3aMEHY 10 (PU3HKE.

B 1mpouecce wu3ydeHMs [JAHHOTO MOAYJS PEATU3YIOTCS W IOJYYaroT
JanbHellee pa3BUTUE ydeOHbIE JCHCTBUS, OOECHEeUMBAIOLIUNE JOCTUKEHUE
MPEIMETHBIX W METAlpPEAMETHBIX pe3ynbTaToB OOydeHus, (HOpMHpPOBAHUE
€CTECTBEHHO-HAYYHOU TPaMOTHOCTH: OOBSICHEHHE U ONHUCAHUE SIBJICHUN HA OCHOBE
NpUMEHEHUs1 (U3NYECKUX 3HAHUM, HCCIEN0BaTENbCKUE NEHCTBUS (BBIABUIKEHUE
TUIOTE3, MOCTAHOBKA LEIM W IUIAHUPOBAHUE MCCIIEOBAaHUS, aHAIW3 JAHHBIX U
MOJIyYEHHE BHIBOJIOB).

[IpeanoututenbHol  (HOpMO OCBOEHUST MOAYJS SBISETCA MPAKTHKYM,
nporpaMma KOTOpOro BKJIIOYAET:

pelIeHre 3a7ad, OTHOCAIIMXCS K pa3IMYHbIM pas3jielaM U TeMaM Kypca
(Gu3MKHU, B TOM YUCIIE 3a7a4, MHTErPUPYIOMINX COAEPKAHUE PA3HBIX Pa3/IeNoB;

BBITIOJTHEHHUE JIa0OPAaTOPHBIX PabOT U OMBITOB (BKJIIOYAsi pabOTHI U OMBITHI U3
IIEpeUYHe K pazjenaMm Kypca) B YCIOBUSAX CaMOCTOSTEIBHOIO IUIAHUPOBAHUS
IIPOBE/ICHUS UCCIENO0BAHMS, BBIOOpAa 1 0OOCHOBaHUS METOJa U3MEPEHUS BEIIUYUH,
COOPKHU IKCIIEPUMEHTANIbHON YCTaHOBKH;

BBITIOJTHEHUE MTPOOJIEMHBIX 3aJaHUi TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3a7aHUsl O €CTECTBEHHO-HAyYHOW TIPAaMOTHOCTH), B TOM 4YHUCIE 3aJaHUil ¢
MEXIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJl TPYIIOBBIMU WM UHAUBUAYAIbHBIMU IPOEKTAMH, CBI3aHHBIMU C
coJiep>kaHuEM Kypca (PU3UKH.

N3ydyeHrne MOBTOPUTEIBHO-0000IIAIOMIET0 MOJYJIS MOXKET 3aKaHYMBAThCS
MIPOBEICHUEM AMArHOCTUYECKON paboThl 32 Kypc (PU3MKH yriayOnEHHOrO ypOBHS,
BKJIIOYAIOIIEH 3aJlaHusl Pa3sHOTO YPOBHS CIOXHOCTH. Pe3ynbTaThl BBIMOTHEHUS
JIMAarHOCTUYECKOM pabOThl MOTYT MOKa3bIBaTh CTEIIEHb TOTOBHOCTU O0YYaIOLIUXCS
K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMeHy 1o (u3HKe, a TaKxke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOW rpaMOTHOCTH.



IIJTAHUPYEMBIE PE3VIJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 ®U3MKE
HA YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OGPA3OBAHUMA

N3ydenne Gu3uku Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAIpPaBICHO
Ha JIOCTMKCHHE JIMYHOCTHBIX, METAMPEAMETHBIX M TIPEIMETHBIX 00pa30BaTeIbHBIX
PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATBI

B pesynbraTe uzydueHus: pu3MKu Ha ypoBHE OCHOBHOI'O 00IIIET0 00pa30BaHUs
y obyuaromierocs OyayT copMHpOBaHbI CICAYIOIINE JTUIHOCTHBIE PE3YJIbTATHl B
YaCTH:

o l)nampuomuuecxkozo 6ocnumanus:

NPOSIBIICHUE MHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHICKOMN
bu3znUecKor HAyKH;

IIEHHOCTHOE OTHOIICHHUE K TOCTHKCHHSIM POCCUNCKHUX YUEHBIX -(DU3UKOB;

o 2)2pasic0anckozo u Oyxo8HO-HPAECMEEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacCTHUIO B OOCYXXJICHUU OOIIECTBEHHO 3HAYUMBIX
U OTUYECKHUX TPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUMN
buznkwy;

OCO3HAHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHLMUIIOB B JIESITEIHbHOCTH
y4€HOTrO;

o 3)acmemuueckozo ocnumanu:

BOCTIPHUSITHE ICTETUYECKUX KAadeCTB (DPM3MYECKOW HAyKW: €€ TapMOHUYIHOTO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

o 4)uennocmu HayuHO20 NOZHAHUA:

OCO3HAHHE IIEHHOCTU (PU3MYECKOM HAyKM KaK MOIIHOIO0 HHCTPYyMEHTa
IIO3HAHUS MHUpPA, OCHOBBI DPa3BUTUS TEXHOJIOIMM, BAXXHEWIIEHW COCTABIIIOLIEN
KYJIBTYPHI;

OpUEHTAIlM B JIEATETLHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIBL;

pa3BUTHE HAYYHOW JIOO03HATEIBHOCTH, HMHTEpECa K HCCIEN0BATENbCKON
JESITeTbHOCTH;

e S)ppopmuposanusn Kyaomyput 300P06bs U IMOUUOHAILHOZ0 D1A2ONOTYYUUA:

OCO3HAaHME IIEHHOCTH Oe30macHOoro obpa3a >KM3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BAXXKHOCTH MpaBWJI OE30MAaCHOrO0 TIOBEACHMS Ha
TpaHCHOPTE, Ha JIOporax, C HJIEKTPUUECKHUM U TEIUIOBBIM OOOpY/IOBaHUEM B
JIOMAIITHUX YCTIOBUSX;

cOpMUPOBAHHOCTh HaBbIKa peQIieKCHM, MpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOro K€ MpaBa y APyroro YeJIOBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE YYacTH€ B PEIICHUM MPAKTUYECKHX 3a/ad (B paMKax CEMbH,
oOpa3zoBaTelbHON OpraHU3alliu, ropoja, Kpas) TEXHOJOTMYECKONW U COIUaIbHOMN
HANpPaBJIEHHOCTHU, TPEOYIOLIUX B TOM YUCIE U PU3NYECKUX 3HAHU;

MHTEpPEC K MPAKTUYECKOMY M3YyUYECHUIO PO ecCrid, CBA3aHHBIX C (PU3UKOMH;

e 7)IK0J102U4eCKO20 60CHUMAHUSA:

OpUEHTAIUMsl Ha TpUMEHEHHE (U3MYECKUX 3HAHWM ISl pelieHus 3ajad B
00JaCTH OKpYy)Karomiell cpefpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIEHKU UX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYIKAIOILIEHW CPENbI;

OCO3HAHUE IJI00ATBHOIO0 XapakKTepa KOJIOTMYECKUX MpoOJieM M MyTell Hux
pelIeHUs;

e 8)adanmavyuu K UIMEHANOUUMCA YCI0GUAM COUUATLHOU U RPUPOOHOUL
cpeowi:

NOTPEOHOCTh BO B3aWMOJICHCTBUHM TPU BBITIOJIHEHUU UCCIIECIOBAHUN |
MIPOCKTOB (PM3UUECKON HATIPABICHHOCTH, OTKPBITOCTH OTBITY U 3HAHUSAM JPYTHX;

MOBBIIICHUE YPOBHS CBOCM KOMIIETEHTHOCTH  4epe3  MPaKTUYECKYIO
NESATENbHOCTD;

noTpeOHOCTh B (hOPMHUPOBAHUU HOBBIX 3HAHUW, YMEHHUU (HOPMYIUPOBATH
U], TIOHSTHUS, TUIIOTE3bI O (PU3NYECKUX O0BEKTAX U SIBJICHUSX;

OCO3HAHUE e(PUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
bu3uKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHS B TIPUOOPETCHHH HOBBIX (HU3MUECKUX
3HAHMM;

CTpEMJICHUE aHAJTM3UPOBATh U BBISBIISITH B3AUMOCBSI3U MIPUPOJIBI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHNEM (U3HUECKUX 3HAHUM;

OLIEHKAa CBOMX JECWCTBHM C YYETOM BIIMSIHUS HAa OKPYXKAKIIYK CpeExNy,
BO3MO>KHBIX TJI00QTBHBIX MOCTEICTBHIMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOeHHS TporpamMMmbl MO (U3UKE HAa YpPOBHE OCHOBHOTO
o01rero oopa3oBanus y o0ydJaromierocs: 0yayr copMupoBaHbl MeTanpeaMeTHbIE
pe3yabTaThl, BKIIOYAIOIME TO3HABATEIbHBIEC YHUBEPCATbHBIC yUeOHbIC IEUCTBUS,
KOMMYHUKATHBHBIC  YHUBEPCAJIBbHBIC  y4eOHBIC  JCHCTBUS,  PETYJIATHBHBIC
YHUBEPCAIbHBIC YUCOHBIC JICHCTBHS.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIE TeHCTBUS
ba3oBble Jioruueckue aeicTBUs:
BBISIBIISITh M XapaKTEpH30BaTh  CYIIECTBEHHBbIC TNPU3HAKH  OOBEKTOB
(s1BEHMIT), KIIACCUPUIMPOBATH HX;



BBISIBIISITh 3aKOHOMEPHOCTH U TPOTHUBOPEUHUS B pacCMaTPUBAEMBIX (haKTax,
JTAHHBIX ¥ HAOJIOICHUSX, OTHOCSIIUXCS K (DU3UUECKUM SIBIICHUSIM;

BBISIBIISITh TPUYUHHO-CIICACTBEHHBIC CBS3U TMPH HW3YYEHUU (PH3UUIECKUX
SBIICHUN W TPOLIECCOB, Je€TaTh BBIBOJABI C HCIOJIH30BAaHUEM JCIYKTUBHBIX H
WHIYKTUBHBIX ~ YMO3AKJIFOUCHWH, BBIIBUTATh THUIOTE3bI O  B3aMMOCBS3SIX
(Gu3HIeCKNX BETUYNH;

CaMOCTOSTENILHO BBIOMpaTh CHOCOO pelleHus y4eOHOH (U3HuecKoi 3aaadu
(cpaBHEHHE HECKOJBKUX BApUAHTOB pEIICHHUs, BHIOOp Hamboyiee MOIXOJSIIETO C
y4€TOM CaMOCTOSITEIbHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBaresibCKue 1elcTBUSA:

UCTIOH30BaTh BOMPOCHI KaK UCCIIEOBATEIbCKHI HHCTPYMEHT TIO3HAHUS,

MPOBOJUTH TI0 CAMOCTOSTEIHHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOXHBIN
bu3nUecKuil SKCIEPUMEHT, HEOOJIBIIIOE HCClIeIOBaHNE (DU3UYECKOTO SIBJICHUS;

OLIEHMWBATh HA IPUMEHUMOCTD U JOCTOBEPHOCTH HH(OPMALINIO, TOYICHHYIO
B XOJI€ MCCJIEIOBAaHUS WU SKCIIEPUMEHTA,;

CaMOCTOSITENTLHO (POPMYJIMPOBATH OOOOIICHHS] M BBIBOJBI MO PE3yJbTaTam
MPOBEAEHHOTO HAOIIOICHUS, OIBITA, CCIIEIOBAHMNS;

POTHO3UPOBATH BO3MOXKHOE JlajbHEHIee pa3BUTHE PU3HMUECKUX TPOIIECCOB,
a TaKXE BBIJIBUTATh NPEANOJIOKEHUS 00 WX Pa3BUTHH B HOBBIX YCIOBHSX H
KOHTEKCTax.

Pabora ¢ undgopmanmueii:

NPUMEHATh Pa3IMYHbIE METOJbI, MHCTPYMEHTHI M 3alpOChl MPU TIOWCKE |
orOope MHPOPMAITUU WIN JaHHBIX C YIETOM MPeIIoKEHHON yaeOHOoM pr3ndecKoi
3a/1a4H;

aHAJIM3UPOBaTh, CHCTEMATHU3UPOBATh M HMHTEPIPETUPOBATH WHGOPMAIUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

OLICHWBATh HAIEKHOCTh HHDOpPMAIMKA TIO KPUTEPHSIM, TPEIIOKCHHBIM
yuuTeIeM WIH CPOPMYIHPOBAHHBIM CAMOCTOSTEIHHO;

CaMOCTOSITEIFHO ~ BBIOMpATh  ONTUMaNbHYIO  (OpMy  TpeacTaBICHUSA
UHPOpPMAIIMK W WUIIOCTPUPOBATH peElIaeMble 3aJadyd HECIOKHBIMH CXEMaMH,
JararpaMMaMH, HHOU rpaduKoi U MX KOMOWHAIIUSMH.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1elicTBUS:

B XOJie OOCYXJeHHs ydeOHOro MmaTepuala, pe3yabTaTOB JIabOpaTOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXKTaeMOH TEMBI H
BBICKA3bIBaTh WJIEW, HAIlCJICHHBIE Ha pEIICHWEe 3aJadyd W TOJJAep)KaHUe
0J1arokenaTeIbHOCTH OOIIECHHUS;

COTIOCTaBIISATh CBOU CYXKJICHHSI C CYXKICHUSIMU IPYTUX YYaCTHUKOB JUANIOTra,
OOHapYyKUBATh PA3IMINE U CXOACTBO MO3UITHIA;

BBIPAKATh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTAX;



nyOJIMYHO TIPEACTABIATh PE3YJIbTaThl BBIIOJHEHHOTO (DM3UYECKOrO OIbITa
(3KCTIEpUMEHTa, UCCIICOBAHMS, TIPOEKTA);

MOHUMATh W HCTOJIh30BaTh MPEUMYIINECTBA KOMAHIHOW W WHANBUAYATLHON
pabOTHI IPU PEIICHHHM KOHKPETHOU (PU3NIECKOMN TIPOOIEMBI;

NPUHUMATh 1M COBMECTHOU JIEATEIbHOCTH, OPTaHU30BBIBATh JCHCTBHUS 10
e€ JOCTWIKEHUIO: paCTIpeleNsiTh POJH, OOCYXIAaTh TPOIECCHl M PE3yJIbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;

BBITIOJIHATH CBOIO YacTh pPa0OTHI, JOCTHras KadyeCTBCHHOI'O Pe3yJibTara IIo
CBOEMY HANPaBJICHUIO U KOOPAMHHUPYS CBOM JCHCTBHS C JAPYTUMH WICHAMHU
KOMAaH/IbL;

OIICHMBATh KAadeCTBO CBOEro BKJaJa B OOMIMK MPOIYKT IO KPUTEPHSIM,
CaMOCTOSATEIHLHO COPMYITUPOBAHHBIM YUaCTHUKAMHU B3aUMOJICHCTBHSI.

PerynsiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE eiicTBUS
Camoopranuzanus:

BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX M YYCOHBIX CHUTYyAIUSIX, TPEOYIONUX s
penreHust pU3NIECKUX 3HAHHM;

OPHUCHTHUPOBAThCS B  PA3IUYHBIX  IMOAXOAAaX  NPHHIATHS  PENICHUH
(MHIUBUAYAJIBHOE, PUHATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUN TPYIIION);

CaMOCTOSITETTLHO COCTABJIATh AJTOPUTM pEIICHUS (PU3MUECKOW 3a7adydl WM
IUTAaH WCCIEJOBAHUA C YYETOM HMEIOIIUXCS PECYypcOoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH Ipe/jlaraeéMbie BAPUAHTHI PEIICHUH;

JIeNiaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOUMOHATbHBIH HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYallW U MpeAJiarath 1iaH € N3MECHCHUS;

OOBSICHATh ~ TPUYUHBI  JOCTMXKCHHUS  (HEJOCTIKEHHS))  Pe3yJIbTaToB
JIESITENbHOCTH, J1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHCJIE B XOJ BBIMOJTHCHHS
(GU3NIECKOr0 HWCCIIETOBAaHMUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB,
W3MEHMBIIINXCS CUTYaIluH, YCTAHOBJIECHHBIX OMUOOK, BO3HUKIIIHUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3YJIbTATA IIETTU U YCIOBHUSIM.

CTaBUTH ce0s1 HA MECTO APYroro 4ejoBeKa B XO/€ CIopa WM JTUCKYCCHH Ha
HAY4YHYIO TeMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

pU3HABaTh CBOE MPABO HAa OMIMOKY MPU pelieHnH (PU3UIECKUX 3a7a4d I B
YTBEP)KIICHUSX HA HAYYHBIE TEMBI U TAKOE e TPAaBO JPYTroro.

NPEJMETHBIE PE3YJIBTATBI

K koHIy 00yueHus ¢ 7 Kknacce peiMETHBIE PE3YJIbTAThl HA YIIIYOJIEHHOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:



UCIIOJIb30BaTh MOHATHS: (PU3NUYECKHEe M XMMHUYECKUE SIBIICHUS, HAOII0IeHNE,
OKCIEPUMEHT, MOJENb, TUIOTe3a, EAUHUILI (U3UYECKUX BEJIUYHUH, AaToM,
MOJIEKYyJla, arperaTHble COCTOSHMS BellecTBa (TBEPIIOE, KUIKOE, ra3000pa3HOeE),
MEXaHHYECKoe JBW)XEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOIUHEIHOE),
TPaeKTOpHUsA, paBHOACHCTBYyIOIIas cwi, aedopmarus (ympyras, IacTUYecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbL;

YBEPEHHO pa3nuyaTh sBJICHUS (Au(Qdy3us, TEIOBOE [BIXKEHUE YaCTHIL
BEIIECTBA, PABHOMEPHOE JBWKEHUE, HEPAaBHOMEPHOE JBWKEHUE, WHEPLHUs,
B3aUMOJEHCTBHUE TEJ, PABHOBECHE TBEPABIX TEN C 3aKPEIUVIEHHON OChIO BpallEHUs,
nepejaya JaBlICHUs] TBEPJBIMU TeJIaMU, XKUJIKOCTSIMU M Ta3zaMmH, aTMoc(depHoe
JIaBJICHUE; TUIaBAHUE TEJI, IPEBPAIEHUs MEXaHUYECKOW YHEPTUHU) TT0 OMUCAHUIO UX
XapaKTEPHbIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIONIMX JdaHHOE
busnueckoe sSBICHUE;

pacrio3HaBaTh  MPOSIBIICHUE  U3YYCHHBIX  (PU3MYECKUX  SIBJICHUM B
OKpYy’KarolieM Mupe (B TOM 4YHUCiIe (PU3MUECKUE SIBIICHUS B MPUPOAL: MPUMEPHI
JIBW)KEHUS C PA3JIMYHBIMUA CKOPOCTSIMU B KUBOM M HEXHBOM NPUPOJE, IECUCTBUE
CWJI TSDKECTH, TPEHHsI, YIIPYTOCTH B MPHUPOJIC M TEXHUKE, BIUSHUE aTMOCHEPHOTO
JIABJICHUSI HA KWBOW OpraHu3M, IJIaBaHUE PBIO, pblyaru B TeJie 4YEJIOBEKa), MpH
9TOM MEPEBOJIUTh MPAKTHUECKYIO 3ajauyy B Y4EOHYIO, BBLICIATH CYIIECTBEHHBIC
CBOMCTBA (TIpU3HAKK) (DU3UUECKUX SIBJICHUIA;

ONKCHIBATh HM3YyYCHHBIE CBOMCTBA TEN W (PU3WYECKUE SIBICHUS, WCIIONB3YS
dbuznueckue BenUYUHBI (Macca, O0OBEM, IUIOTHOCTh BEIIECTBA, BpPEMS, IYTh,
CPEIHsISI CKOpPOCTh, CHJIa YNPYTOCTH, CHJIa TSKECTH, BEC Tela, Cuila TPEHus,
JaBjeHUE TBEPJOTO Tela, JaBJICHUE CTON0a XKUAKOCTH, BBITAIKUBAIOIIAs CHUJIA,
MeXaHWU4ecKass pabdoTa, MONIHOCTh, IUIEYO CHJIBI, MOMEHT CHWIbI, KO3 UIIMECHT
MOJIE3HOTO JIEUCTBUSA MEXaHU3MOB, KHHETUYECKAs U MOTEHIIUANIbHAS DHEPT U ), TPU
ONMKMCAHUM TPABWIBHO TPAKTOBaTh (DPU3UUYECKUN CMBICI HCIIOIb3YEMbIX BEJIUMYUH,
uxX OOO3HAYEHUS W EAUHUIBI (DU3UYECKUX BEIWYUH, HAXOAUTH (HOPMYIIBI,
CBSI3bIBAIONINE JaHHYIO (DU3UUYECKYIO BEJUYUHY C IPYTUMU BEITUYMHAMH, CTPOUTH
rpadMKu U3Yy4EHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapakTepu3oBaTh CBOMCTBA T, (U3MYECKUE SBJICHUS U MPOIECCHI,
UCTIOJNIb3YsI TpaBUiia CIOKEHHsI CHJI (BAOJb OIHOM TpsiMoil), 3akoH ['yka, 3akoH
[Tackans, 3akOoH Apxumena, MPaBWIO pPaBHOBECUs phiyara (0JI0Ka), «30J0TOE
MPaBWJIO» MEXaHUKU, 3aKOH COXPaHEHUS MEXaHMYECKON DHEPruu, MpU ITOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHMChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAKCHHE;

CTPOUTH MPOCThiE (PU3NUYECKUE MOJIETU pPeabHbIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIACIATH MPHU HTOM CYIIECTBEHHbIE M BTOPOCTEIECHHBIE CBOMCTBA



00BEKTOB, MPOIIECCOB, SBJICHUHN, TPUMEHATH (PU3UUECKHE MOACIH JIJIs1 OOBSICHEHUS
(pm3HYECKUX MPOLIECCOB U PEIICHHs YUEOHBbIX 3a/1a4;

OOBSCHATHh (PU3NUECKUE SBIICHHUSI, POIIECCHI U CBOWCTBA TEJ, B TOM YHUCJIC B
KOHTEKCTE€ CHUTyalluil MpaKkTUKO-OPUEHTHPOBAHHOI'O XapakTepa, M pellaTrh
KauyeCTBEHHbIEC 3a7aud, B TOM YHCJIE TPEOYIOIIUEe YHMCICHHOTO OILICHUBAHUS
XapaKTEPHBIX 3HAYCHUN (PU3NYECKHUX BEIIMYWH, MMPU STOM BBHIOMPATH aJCKBATHYIO
(GU3HYECKYI0 MOJENb, BBISBIATH MPUUYNHHO-CIICICTBEHHBIC CBS3U M BBICTPAMBATH
JIOTUYECKYIO IIEMOYKY pacCyX JAEHU C ONOpoil Ha H3y4YEHHbIE CBOMCTBA
bu3znuecKkux sBICHUMN, (PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

pemiath pacy€THbie 3aauyu (B 2—3 JAEHCTBUS) MO M3y4aeMbIM TEeMaM Kypca
(¢u3nku, BeIOMpas afieKBaTHYIO (GU3UUYECKYIO MOJENb, C UCIIOJIb30BAHUEM 3aKOHOB
U (HopMyJ, CBA3BIBAIONINX (PU3MUECKHE BEIMYMHBI, 3aMCHIBATh KPATKOE YCIOBHE
U pa3BEPHYTOE pEUICHUE 3a/aud, BBIABIATH HEAOCTAIONINE WA H30BITOYHBIC
JaHHBIE, OOOCHOBBIBATH BHIOOP METOJA PENICHWS 3aJadd, HWCIOIb30BaTh
CIIPaBOYHBIC JTAHHBIC, NMPOBOJIUTH MATEMAaTHUCCKHE TPEOOpa3OBaHUS U PACUETHI,
OLICHMBATh PEATMCTUYHOCTH MOJYYEHHOrO 3HaYyeHUs (U3MUYECKOW BEIMYHUHBI U
OTIPEENSATh PA3MEPHOCTh (U3MUYECKOW BEIUYHMHBI, TOIYYEHHON MPU pPEIICHUU
3aJa4H;

pacmo3HaBaTh TPOOJIEMBI, KOTOPbIE MOXKHO pPEIINTh IPH  TOMOIIH
¢u3nuecKnX METOJ0B, M TNpeljaraTb OPUEHTUPOBOYHBIM CHOCOO pelIeHUs, B
ONMMCAHWKM  WCCJEAOBAHHWS  PACMO3HABATh  IMPOBEPSIEMOE  MPEANOIIOKEHUE
(TUTIOTE3Y), HHTEPIIPETHUPOBATH MOYICHHBIA PE3YNIbTAT;

IIPOBOJIUTH OMBITHI MO HAOIIOACHUIO (DU3UUECKUX SIBICHUN WIH (PU3NUECKUX
cBorictB Ten (muddy3usa, TEMIOBOE pacIIMpeHUEe Ta30B, SBJIECHHUE HWHEPIIUH,
M3MEHEHHE CKOPOCTH TMPHU B3aUMOJICUCTBHUY TEll, TIepenada MaBICHUS KUIKOCTHIO
M Ta30M, MPOSBICHUE IEHUCTBHUSI aTMOC(HEPHOrO IaBICHUS, IEHCTBHE MPOCTHIX
MEXaHU3MOB): (GOpPMYJIUPOBATH MPEANONOKEHHE (TUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOJII0IEHUH, CAMOCTOSATEILHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U HOPMYITUPOBATH BHIBOIHI,

NPOBOJUTL TpPSMBIE M KOCBEHHBIC W3MEpPEHUS (PU3NYECKUX BEIMYMH
(paccrosinue, MPOMEKYTOK BpEMEHHU, Macca Tena, 00bEM Tesa, Cuia, TeMIepaTypa,
IUIOTHOCTh JKUJKOCTH WM TBEPAOrO TeNa, CWIA TPEHHUS CKOJBXKEHUS, J1aBIICHUE
BO3/lyXa, BBITAJKUBAIONIAS CHJIA, NCHCTBYIONIAs HA TOTPYXKEHHOE B >KHIKOCTH
Teno, KOIQ(PUIMEHT TONE3HOro  JCHUCTBUS  MPOCTBIX  MEXAaHU3MOB) C
UCIOJIb30BAaHUEM aHAJIOrOBBIX M HHM(PPOBBIX NPHUOOPOB, OOOCHOBHIBATH BBHIOOP
METO/Ma W3MepeHus, (UKCUPOBATh TMOKA3aHUS MPUOOPOB, HAXOAWTH 3HAUCHUE
MU3MEPSEMON BETMYUHBI C TIOMOIIBIO YCPETHECHUS PE3yIbTaTOB CEPUH U3MEPEHUHN 1
OIICHUBATh TIOTPEITHOCTh U3MEPCHHUI;



IIPOBOJIUTH HECIIOKHBIC IKCIIEPUMEHTAIbHBIE WCCIIEIOBAHMS 3aBUCUMOCTEHN
¢u3nuecKknX BETWYWH (3aBHCHMOCTH ITYTH PAaBHOMEPHO IBIDKYIIETOCS Tela OT
BPEMEHU JBWKCHHUS TeNa, CHIbI TPEHUS CKOJIBKCHUS OT CHJIBI HOPMAJIBHOTO
JaBJICHUs, KadecTBa OOpa0OTKH IOBEPXHOCTEH TEN M HE3aBHUCHMOCTH CHIIBI
TPEHHUS OT IUIONIAJM CONMPHUKOCHOBEHHUS TeJN, CWJIbl YNPYTOCTH OT YyIJIUHEHUS
MIPY)KWHBI, BBITAIKUBAIOMIEH CHUJIBI OT 00BEMa MOTrpYyXKEHHOW YacTH Telda U OT
TUTOTHOCTH KHJIKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH Tejla, OT TUIYOWHBI, Ha
KOTOPYIO MOTPY)KEHO TENO, YCIOBHM IIaBaHUs TEJ, YCIOBUW PaBHOBECHsS pblyara
u OJIOKOB): COBMECTHO C yuHTelneM (OpMYJIUpOBaTh 3aJady U THUIOTE3Y
WCCIIEIOBAHMS, CaMOCTOSTEIbHO IUIAHUPOBATH MCCIENOBAHUE, CAMOCTOATEIHHO
coOMpaTh SKCIEPUMEHTATBHYIO YCTAaHOBKY C HWCIIOJIB30BAaHHEM HHCTPYKIIHH,
NPE/ICTABIIATh MOTYyYEHHBIE 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJEC TaOIUIl U
rpauKoB, OIEHWBATh MOTPEITHOCTH, JEJaTh BBIBOABI 1O pe3yiabTaTaM
MCCIICIOBAHMUS,

coOmroaTh TpaBWiIa TEXHUKH O€30MacHOro Tpyna Tnpu padbore ¢
1ab0paTOPHBIM 000PYIO0BAHUEM;

YKa3bIBaTh MPHUHIIUIBI IEHCTBUS TPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JMHAMOMETp, COOOIIAIoNINecs] COCyabl, OapoMeTrp, pblyar,
NIOJIBYDKHBIN M HETIOJIBMKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepU30BaTh MPUHITUIIBI IEHCTBUS W3YYCHHBIX MPUOOPOB, TEXHUIECKUX
YCTPOWCTB M TEXHOJOTHYECKUX TPOIECCOB C OMOPOM HAa WX OMUCaHUSA (B TOM
YHCIIe: TOIIINITHIKA, YCTPOHCTBO BOAOMPOBOA, THAPABIHUSCKHUNA Tpecc, cu(OoH,
MaHOMETp, BBICOTOMEp, TOPIIHEBOH HACOC, apeoOMETp), HUCIOJb3ys 3HAHHUS O
CBOMCTBaX (PHU3MYECKUX SBJICHUM W HEOOXOAuMble (U3UYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMATHYHBIC PUCYHKH W3yYEHHBIX TEXHUYECKHX
YCTPOKMCTB, HM3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHMYECKHX TIPOIECCOB IPHU
pelieHn: y4eOHO-TTPaKTUYECKHX 3a/1a4;

MIPUBOANUTH MPUMEPHI (HAXOAUTh WH(MOPMAITUIO O PUMEpax) MPaKTUIECKOTrO
UCTIOJIb30BaHUsl (PM3WYCCKUX 3HAHWK B TOBCEIHEBHOW JKM3HHU JUIsl 0OeCIieueHUs
0e30macHOCTH TIpH OOpaIlleHWH ¢ MPHOOpaMH M TEXHHYECKUMHU YCTPOWCTBAMH,
COXpaHEHUsI 370POBbS W COONIOJICHUS HOPM DKOJIOTMYECKOTO TIIOBEJICHUS B
OKpYXKaroLIEH Cpee;

OCYIIECTBJIATH OTOOP MCTOYHUKOB MH(MOpMAIUU (DU3UICCKOTO COACPIKAHMUS B
WNuTepHeTe, caMOCTOSTENBHO (OpPMYTHpYs TOWCKOBBIA 3ampoc, Ha OCHOBE
MMEIOIINXCS 3HAHUW W MYTEM CPAaBHEHMS PA3JIMYHBIX HCTOYHUKOB BBIICISATH
uH(pOpMAIUIO, KOTOpas SBISETCS MPOTUBOPEYMBON WIM  MOXET  OBITh
HEJIOCTOBEPHOM;



WCITOJIB30BaTh IPH BBIMOJTHEHWN YYEOHBIX 3aJaHUl HAYyYHO-TIOMYJISPHYIO
auTepaTypy (puznueckoro cojaepikaHus, CHpPaBOUYHBIE MaTEpHUalbl, PECYpChl CETH
WNurepHer, BiageTh nNpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIIMK U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC KpAaTKHWE NMUCBMEHHBIC W YCTHBIE COOOIICHMS Ha
OCHOBE 2—3 HMCTOYHHWKOB WH(MOpMAIUU (HU3UIECKOTO COACPNKAHUS, B TOM UHCIIC
MyOJIMYHO JeNlaTh KPAaTKHUE COOOIICHUSI O pe3yJibTaTax MPOEKTOB WM YYEOHBIX
UCCIICIOBAHUM, TPU HSTOM TIPaMOTHO MCIOJIb30BaTh W3YYCHHBINM TOHATUHHBIN
amnmapart Kypca (hH3UKH, COMPOBOXKIATh BRICTYIICHHE MPE3EHTAIIUECH;

IIPU  BBIMOJHEHUH YYE€OHBIX TMPOEKTOB U HCCIEIOBAHUM pacipenciisiTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTABJICHHBIMM 3aJlauaMu, CJICUThH 3a
BBIIIOJIHEHUEM IIaHa JEHCTBHMI, aJeKBaTHO OI€HMBATh COOCTBEHHBIM BKJIal B
NESITEIbHOCTh TPYIIbI, BBICTPAUBAaTh KOMMYHUKATHBHOE B3aWMMOJICHCTBUE,
YUYUTBIBasi MHEHUE OKPYKAIOIINX.

K koHmy oOyueHus ¢ 8 knacce mpeaMeTHBIE PE3yIbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUA:

UCMOJIb30BaTh MOHATHS (Macca U pa3Mepbl MOJIEKYN, TEIUIOBOE ABUKECHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHMSI BEUIECTBA, KPHUCTAUIMYECKUE U
amop(HbIEe Te€Ja, HACBIILIEHHBIA W HEHACHIIIEHHBIA Map, CIOCOObI W3MEHEHUS
BHYTPEHHEU DHEPIUMU, DJJIEMEHTAPHBIA DJJIEKTPUYECKUN 3apsis, NPOBOJHUKH,
HOJYIPOBOAHUKH, TUAJIEKTPUKHA, HICTOYHUKU MOCTOSSHHOTO TOKA, 3JEKTPUYECKOE U
MarHuTHOE TOJIsl, ONTHUYEeCcKass CUCTEMa) U CHMBOJIMYECKUU S3BIK (U3UKH TpU
pelIeHNH YYeOHbIX U MPAKTUYECKUX 3a]ad4;

YBEPEHHO pasjinyaTh SBJIEHUA (TEIJIOBOE pacUIMpeHHe (C)KaTue), TEIoBOe
paBHOBECHE, NOBEPXHOCTHOE HATSKEHUE, CMAYMBAHME, KallWJUISIPHBIC SBIICHMS,
UCIIapeHue, KOHJAEHCAlUs, IUIaBJIEHUWE, KPHUCTAJUIM3AIMs, KUIEHHE, CIIOCOOBI
Terionepeaayn (TerIonpoOBOAHOCTb, KOHBEKLINS, U31yYEHUE), TEIIOBbIE OTEPH,
ANEKTpHU3aLUs TEJ, B3aUMOJCHCTBHE 3apsiOB, NEUCTBHUS DIJIEKTPUYECKOIO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJCICTBUE MarHUTOB, ACMCTBUE MarHUTHOTO IOJIST HA
IIPOBOJHUK C TOKOM) IO ONHCAHUIO MX XapaKTEpPHBIX CBOICTB M Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOLIUX JAHHOE (PU3UUECKOE SIBICHHUE;

pacrno3HaBaTh  MPOSABIEHWE  HU3YYEHHBIX  (U3MUECKUX  SIBJICHUM B
OKpyXaIieM wmupe (B TOM uucie (¢U3WYECKUe SBJIECHUS B MPHUPOJIE:
MOBEPXHOCTHBIE M KANMWUISIPHBIE SIBJICHUS B NPUPOJE, KPUCTAIUIBI B HPHUPOJE,
m3nydyenue CoJHLa, 3aMep3aHue BOAOEMOB, MOpPCKHE Opu3bl, 00pa30BaHUE POCHI,
TyMaHa, WHes, CHera, JJIEKTpPUYECKUE SIBJIIEHUS B aTrMmocdepe, dJIEKTPUUYECTBO
’KHUBBIX OPraHU3MOB, MATHUTHOE T0Jie 3eMiH, Apeid MOITICOB, POJIb MATHUTHOTO
nosis JUIA SKM3HM Ha 3emile, TMOJSPHOE CHUSHHUE), IPU OSTOM IEPEBOJIUTH



NPaKTHYECKyI0 3a7ady B y4eOHYIO, BBIJICIATh CYIISCTBEHHbIE CBOWMCTBA
(npu3Haku) GU3NYECKUX SIBICHHUII;

OMUCHIBATh M3YUYCHHBIC CBOMCTBA TeNl U (PU3MUECKUE SBJICHUS, HCIOIB3YS
dbu3ndeckrue BeNMMYMHBI (TeMIleparypa, BHYTPEHHSS OHEPrusi, KOJIUYECTBO
TEIJIOTHI, paboTa rasza, yAelbHas TEIUIOEMKOCTh BEIECTBa, yiAelbHas TEIUIoTa
IJIABJICHUSI, yJelIbHAasl TEIUIOTa MapooOpa3oBaHuUsl, yJeIbHasl TEIIOoTa CropaHus
TOIUIMBA, KOA(DPUIIMEHT MOJE3HOr0 NEUCTBUS TEIJIOBOM MAaIlUHBI, OTHOCUTEIbHAS
BJIAKHOCTh BO3/lyXa, DOJIGKTPUUECKUM 3apsij, Ccwia TOKa, JJICKTPUYECKOE
HaIpspKEHUE, CONMpOTUBIICHUE mpoBoAHMKa, DJC B LeNM MOCTOSIHHOTO TOKa,
AIEKTPUYECKOE YJEIbHOE CONPOTHUBJICHUE BEIIECTBA, pabdoTa W MOIIHOCTH
AJIEKTPUYECKOr0 TOKA), MPU OMUCAHUH MPABUIBHO TPAKTOBATH (PM3UUECKUM CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, MX O0O3HAYEHUS WU CIUHUIIBI (U3NYECKUX BEIUYUH,
HAXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUHUHY C APYTUMU
BEITMYMHAMH, CTPOUTH TPpa(PUKN N3YICHHBIX 3aBUCUMOCTEH (DU3NICCKUX BEIMUNH;

XapaKkTepu3oBaTh CBOMCTBA Tel, (U3MYECKUE SBJICHUS U MPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU CTPOCHUS
BEIIECTBA, YPABHEHHE TEIUIOBOTO OallaHCca, 3aKOH COXPAHCHHS DIICKTPUUYECKOTO
3apsiia, 3akoH KylioHa, MPUHIMIO CYNEPHO3ULUM DJIEKTPUUYECKUX IMOJEH, 3aKOH
Oma juis yyactka uenu, npaBuiia Kupxroda, 3akon Oma Jj1s OJHOM 1eTH, 3aKOH
Jlxoyns-JIeHna, 3aKOH COXpPaHEHMS PHEPTUM, IPU ATOM pa3IWyaTh CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHA M €T0 MAaTEMATHIECKOE BBIPAKEHUE;

CTPOUTH MPOCThIE (HU3UUECKUE MOJENIU PEATbHBIX OOBEKTOB, MPOIECCOB U
SIBJICHUM, BBIJICNATh IPU STOM CYIIECTBEHHbIE M BTOPOCTENECHHBIC CBOMCTBA
00BEKTOB, MPOIECCOB, SIBICHUN, MPUMEHATh (PU3UUYECKUE MOJICIIH JJISI OOBICHEHUS
(U3UYIECKHUX MPOIIECCOB U PEIICHUs YISOHBIX 3a/1a4,

OOBSCHATh (PU3UUECKHUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJI, B TOM YHCJIE U B
KOHTEKCTE CHUTyalluid MPaKTHUKO-OPUEHTUPOBAHHOTO XapakTepa, M peuiaTh
KaueCTBEHHbIEC 3aJladyd, B TOM 4YHCJIE TPEOYIOIIHEe YHCICHHOIO OICHHUBAHUS
XapaKTEPHBIX 3HAYCHUH (PU3NYECKHX BEIWYWH, MPU STOM BHIOWPATH aJCKBATHYIO
(U3UYECKYI0O MOJIENb, BBISBIISITH MPUUYUHHO-CIICJCTBEHHBIE CBS3UM M BBICTPAUBATH
JIOTMYECKYI0 LEMOYKY PACCYXKICHHM C OMNOpOM HAa M3YYCHHbIE CBOMCTBA
bU3MYECKHUX SABICHUH, (PU3UIECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO peliaTh pacuy€THbIe 3anaud (C omopod Ha 2—3 ypaBHEHHUSA) MO
M3y4aeMbIM TeMaM Kypca (U3HKH, BbIOUpas aIeKBaTHYIO (PU3UYECKYIO MOJEIb, C
UCITOJIb30BAaHUEM 3aKOHOB W (OpMYJ, CBS3BIBAIOIMIMX (PU3NUECKHE BEIUYHHBI,
3allMChIBaTh KPATKOE YCIOBUE W PAa3BEPHYTOE pEIICHHWE 3a7ayd, BBISABIATH
HEJIOCTAIOIINE WM M30BITOYHBIE JJaHHBIE, 00OCHOBBIBATH BHIOOP METOA PEIICHUS
3a/Jla4l, WCMOJb30BaTh CIPABOYHbIC JaHHbIC, IPUMEHITh METOIbl aHaIu3a
pa3MepHOCTEH, UCIOIB30BaTh TpaUUECKUe METOJbI PEIIeHUs 3aj/1ad, MPOBOIUTH



MaTeMaTU4YecKue NpeoOpa3oBaHusi W PACUETHI, OLIEHHWBATh PEATUCTUYHOCTD
MOJIy4YEHHOI0 3HAayeHUs (PU3MYECKON BEIUYMHBI U ONPENENATh Pa3MEPHOCTh
(u3nUecKOl BETUYMHBI, MOJIYYEHHOMN NpHU PEIICHUH 3a4a4H;

pacmo3HaBaTh MIPOOJIEMBI, KOTOPHIE MOXKHO pPEHIUTh TMPU  [TOMOIIHU
(¢u3nYecKuXx METONOB, U TpeuiaraTh OPUEHTHPOBOYHBIM CIIOCOO peUIeHUs, B
ONMCAHUM  HWCCJEAOBAHMS  PACIO3HABATh  IIPOBEPAEMOE  NPEIIOJIOKEHUE
(rumnote3y), MHTEPIPETUPOBATH MOJIYUEHHBIN PE3yNbTaT;

IIPOBOJUTH OMbITHI MO HAOMIOACHUIO (PU3NYECKUX SBJICHUN WM (PU3UUECKHUX
CBOMCTB Ten (KamwUIsipHbIE SIBJICHUS, 3aBUCUMOCTb JaBJIEHHS BO3JyXa OT €ro
o0béMa W TeMIepaTrypbl, CKOPOCTH Mpolecca OCTbIBaHUA (HarpeBaHus) Mpu
U3JTyYEHUHU OT ILIBeTa H3JIydarouied (Morjiomnaromnieil) MmoBepXHOCTH, CKOPOCTh
UCHIApPEHMsI BOJBI OT TEMIEpaTypbl >KHJIKOCTH W TUIOMIAJU €€ TOBEPXHOCTH,
AJIEKTpU3alLlKsl TeNl M B3aUMOJCHCTBUE SJIEKTPUUYECKUX 3aps0B, B3aUMOACHCTBHE
MOCTOSTHHBIX MAarHUTOB, BU3yallu3allvs MarHUTHBIX TMOJIEH MOCTOSHHBIX MarHuTOB,
JEICTBUS MAarHUTHOT'O TOJII Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JI€KTpOMarHuTa,
CBOMCTBA 3JIEKTPOJIBUTaTENsl MOCTOSIHHOTO TOKa): (hOpMYIUPOBATH MPOBEPSIEMOE
npeanoyiokeHne  (TMImoTe3y) O  BO3MOXHBIX — pe3yjbTaTax  HaOJOJIEHUl,
CaMOCTOSITETILHO COOMPATh YCTAaHOBKY M3 HM30BITOYHOrO Habopa o0OpyaoBaHUS,
OIKCHIBATh XOJI OTBITa ¥ (POPMYITHPOBATH BHIBOABL

OPOBOJUTH TpSIMbIE M KOCBEHHbIE H3MEpEHUs (U3MUECKUX BEJIUYMH
(Temmeparypa, OTHOCUTENbHAsl BIAXKHOCTb BO3JlyXa, CWJIa TOKa, HaIpsDKEHUE,
ylenbHas TEIUIOEMKOCTh BEIeCTBa, COMPOTUBJIEHUE MPOBOJAHMKA, paboTa U
MOIIHOCTh AJIEKTPUUECKOT0 TOKa) C HMCIOJIb30BAHMEM AHAJIOTOBBIX M LU(POBBIX
mpubOpoB, 0OOCHOBHIBATH BHIOOP METOJa M3MEpPEHUs, (PUKCUPOBATH IMOKA3AHUS
npuOOpPOB, HAXOAUTh 3HAYCHHUE M3MEPSEMO BEIMUYMHBI C TIOMOIIBIO YCPEIHEHUS
pPE3yJIbTATOB CEPUU U3MEPEHUHN 1 OLIEHUBATH MOTPENTHOCTh U3MEPEHUN;

POBOJUTH AKCIIEPUMEHTAIBHBIE MCCIEAOBAHUSI 3aBUCUMOCTEH (PU3MUYECKHUX
BEJIMYMH (3aBUCUMOCTb JIaBJICHHUsSI BO3AyXa OT ero o0béMa M HarpeBaHUs WIH
OXJIQXKJICHUS, UCCIIEOBAaHUE SIBJICHUS TEIJIOOOMEHA MPU CMEIIUBAHUN XOJIOAHOU U
ropsiyeii BOABI, 3aBUCUMOCTh CONPOTUBIIEHUS MPOBOJAHMKA OT €ro JJIMHBI,
IUIOIIAIM  MOMEPEYHOr0 CEYEHUs M YACJIbHOI0 COMNPOTUBJIECHUS BEUIECTBA
IPOBOJIHMKA, CHJIBI TOKa, NMPOTEKAIOIIEro 4Yepe3 MPOBOJHUK, OT HAIpPSDKEHUS Ha
IIPOBOJTHUKE, HCCJEIOBAHHUE MOCIEIOBATENbHOIO U MapaJIEIbHOIO COEIUHEHHM
POBOJHUKOB): COBMECTHO C Yy4yuTeleM (QOPMYIUPOBATh 3a/ladyy U THUIOTE3Y
UCCJIEIOBAHUSA, CAMOCTOSITENIbHO IUIAHUPOBATh HCCIIENOBAHHUE, CAMOCTOSTEIBHO
coOMpaTh SKCIEPUMEHTAIbHYI0O YCTAHOBKY C HCIIOJIb30BAHHUEM WHCTPYKIIHUH,
MIPEACTABIISATH MOJYYEHHbIE 3aBUCUMOCTH (PU3NYECKUX BEJIWYUH B BHJIE TAOJIHI] U
rpa@uKoB, OLEHUBATh MOTrPEUIHOCTH, JelaThb BBIBOABI IO  Pe3yJibTaTaMm
UCCIICZIOBAHMS,



coOroaTh MpaBwia Oe30macHOro Tpyaa mnpu padbore ¢ 1abopaTopHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI IEUCTBUS M3YYEHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX IMPOIECCOB C OMOPOW Ha MX omucaHus (B TOM
YlClie: CUCTEMa OTOIUICHUS JAOMOB, TUTPOMETp, MapoBas TypOWHA, aMIEpMETp,
BOJITMETP, CUETUUK DJIEKTPHUUECKOW IHEPIUH, 3JIEKTPOOCBETUTEIBHBIE MPUOOPHI,
HarpeBaTelibHbIe  3JEKTPONpUOOpsl  (MpUMEpHI), MOPEJOXPAHUTENIH U X
NpUMEHEHWE B OBITY W TEXHUKE, MPUMEHEHUE TOCTOSIHHBIX MAarHUTOB,
ANIEKTPOMArHUTOB, 3JIEKTPOJABUraTEIb IOCTOSIHHOIO TOKA), HUCIIOJIB3YSl 3HAHUSA O
CBOMCTBaX (PHU3MYECKHX SBJICHUN, HEOOXoauMble (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCThIE TEXHUYECKUE YCTPOWCTBA M  HM3MEPUTEIIbHbBIC
npuOOpsl IO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (JKUJIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETpP, T[UIPOMETP, JABUTATEb  BHYTPEHHEro0  CrOpaHMs,
ANEKTPOCKOI,  PEOCTaT), COCTABJSTh CXEMbl  AJIEKTPUUECKMX Lened ¢
NOCJIEIOBATENBHBIM W TApaJUIEIbHBIM COECOUHEHHEM DIIEMEHTOB, pa3jinyas
YCIIOBHBIE 00O3HAUEHUS 3JIEMEHTOB JJICKTPUUYECKUX IIETeH, MCI0Ib30BaTh CXEMBI
U CXEMaTUYHbIE PUCYHKH W3YUYEHHBIX TEXHUYECKHUX YCTPOMCTB, MU3MEPUTEIBHBIX
npuOOpPOB M TEXHOJOTHYECKUX MPOLECCOB MPU PEIICHUH Y4eOHO-TPAKTUUYECKUX
3a/1ay;

PUBOJIUTH MPUMEPHI (HAXOAUTh MH(GOPMAIINIO O MMPUMEpax) MPAKTUIECKOTrO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B TOBCEHEBHOW KHU3HU JUIsl oOecreyeHus
0e30MacHOCTH TMpH OOpallleHUHd ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUsl 370POBbsI U COOJIIOJIEHUST HOPM SKOJIOTMYECKOTO IOBEACHHS B
OKPY’KAIOIIEH CPEAE;

OCYUIECTBJIATh MOUCK MH(pOpManuu ¢puznueckoro coaepxanus B IHTepHere,
CaMOCTOSITENILHO (OPMYJIMPYST TOMCKOBBIM 3alpoc, Ha OCHOBE HMMEIOLIUXCS
3HAHWM W CPAaBHEHHUS JOTOJHUTEIHHBIX WCTOYHUKOB BBIIEIATH WH(MOpPMAIIHIO,
KOTOpas SBJISIETCS] IPOTUBOPEUNBON UM MOKET OBITh HEJOCTOBEPHOIA;

UCIOJIb30BaTh MNP BBHIMNOJIHEHUU Y4YEOHBIX 3aJaHUA HAYYHO-TIOMYJISIPHYIO
JTUTEPATYPy (PU3MYECKOro COAepKaHUs, CIIPAaBOUYHbIE MaTepHUalbl, PECYPChl CETU
WNurepHer, Biamerb mnpuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs
MH(pOpMaIIKU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHbIE IMCBMEHHBIE M KpaTKUE YCTHBbIE COOOIIEHUS,
000011as nHOpPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO COACpPIKAHUS, B
TOM  YUCJI€  MyOJMYHO  TPEACTABIATH  PE3yJdbTaThl  MPOEKTHOW WU
MCCJIEI0BATENbCKON JEATENbHOCTH, IPYU TOM I'PAMOTHO UCIIOJIb30BaTh N3YYEHHBIN
MOHATUUHBIM  anmapaT  Kypca  (U3MKH,  CONPOBOXIATh  BBICTYIUICHUE
IIPE3CHTALUEH;



NP BBITIOTHEHUN yYE€OHBIX MPOEKTOB W HMCCIICIOBAaHUN (PU3NUYECKHUX MPOIECCOB
pacrpenensaTh O00S3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU
3a/la4aMu, CJIEAUThH 3a BBIMOJHEHUEM IUIaHA JIEUCTBUU M KOPPEKTUPOBATH €ro,
aZIcKBaTHO OIICHUBATh COOCTBEHHBIM BKJIaJ B JEATEIBHOCTh TPYIIIHI,
BBICTpPAMBATh KOMMYHUKATUBHOE B3aWMOJEHCTBUE, TMPOSBISISE TOTOBHOCTH
paspemarb KOH(QIUKTHI.

K xoHmy oOyuenusi ¢ 9 knacce mpeAMeTHbIE PE3yAbTaThl Ha YriayOJIEHHOM
YPOBHE JIOJIKHBI OTpaXaTb CPOPMUPOBAHHOCTD Yy 00YHAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHUS (CUCTEMa OTCUETa, OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBWKECHHS, HEBECOMOCTb U IEPErpy3KH, LEHTP TAKECTH, MEXaHUYECKUE BOJIHBI,
3BYyK, WH(QPa3ByK W YJIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, PEHTT€HOBCKOE
U3JTy4y€HHUe, IIKaJla 3JIEKTPOMArHUTHBIX BOJIH, UICTOYHUKH CBETa, OJIU30PYKOCTh U
JaNbHO30PKOCTh, CHEKTPhl MCITYCKaHUs W TOrJolleHus, anbda-, 6era- U ramma-
W3JIy4E€HHUsI, U30TOIIbI, SAEpHAss U TEPMOSAEpHAsl YHEPreTUKAa) U CHUMBOJINYECKHUM
A3BIK (PU3UKHU TPU PElIeHUH YIeOHBIX U MPAKTHYECKUX 33/1a4;

YBEPEHHO  pa3iuyarh  sBJIIEHUA (paBHOMEPHOE U  HEpPaBHOMEPHOE
OPSAMOJIMHENHOE JIBMKEHUE, PABHOYCKOPEHHOE MPSMOJIMHEWHOE JBUKEHUE,
CBOOO/IHOE TMaJIeHUE TeJ, JABIKEHHE IO OKPYKHOCTH, B3aUMOJEWUCTBHE TEl,
PAaBHOBECHME MATEPHUAIBHOW TOYKH, PEAKTUBHOE [BW)KEHUE, HEBECOMOCTb,
Kose0aTeabHOe JIBO)KEHHE (FapMOHMYECKHE, 3aTyXarollhe, BBIHYXJICHHbIE
KoJieOaHMs), PE30HAHC, BOJHOBOE JBWKEHHME (PAacCIpOCTpaHEHHE U OTPaKEHUE
3ByKa, HHTepdepeHnns U Tudpakius BOJH), IPIMOIUHEHHOE PACTIPOCTPaHEHHUE,
OTPAKEHHE M TPEIOMIICHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAXKECHHE CBETA,
pasnokeHue Oenoro cBeTa B CIEKTP U CIOXKEHHUE CIEKTPAJbHBIX IIBETOB,
€CTECTBEHHAsl  PAJAMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEHYATOrO  CIEKTpa
U3JIy4EHHsI) TI0 OINHCAHMIO WX XapaKTEpPHBIX CBOWMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh  NPOSIBIIEHWE  M3YYEHHbIX  (U3MYECKUX  SIBICHUUA B
OKpY’KaroleM MHpe (B TOM 4ucie (U3NYECKUE SBJICHUS B MPUPOJE: MPUIUBHI U
OTJIUBBI, ABWKEeHUE MIaHeT COMHEYHOW CHCTEMbI, PEAKTUBHOE JIBHIKEHHME >KMBBIX
OpPraHW3MOB, BOCIIPUATHE 3BYKOB >KMBOTHBIMH, 3E€MIIETPACEHUE, CEHCMHUYECKHUE
BOJIHBI, IlyHaMH, 3XO0, IIBETA TEJ, ONITUYECKUE SBJICHUS B MPUPOJE, OMOIOTHUECKOe
JIecTBUE BUAMMOIO, YIbTPa(pUOJIETOBOIO M PEHTICHOBCKOIO M3JIY4EHHUH,
€CTECTBEHHBI pPAaJMOAKTUBHBIA (POH, KOCMUYECKHE JIy4H, pPATUOAKTUBHOE
M3JIy4YEHUE NPUPOAHBIX MHUHEPAJIOB JECWCTBUE PAJTHOAKTUBHBIX H3IYy4YCHHH Ha
OpraHu3M 4YeJOBeKa), MPU 3TOM IMEPEBOAUTH MPAKTHUECKYIO 3a7aduy B y4eOHYIO,
BBIJIEJISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SIBICHUM;

ONKCHIBATh HM3YyYEHHBIE CBOMCTBA Tl U (PU3MUECKUE SIBJICHUS, UCIOJIb3Ys
¢uznueckre BeNWYMHBI (CpelHAsT W MIHOBEHHAas CKOpPOCTh Teja IpH



HEPABHOMEPHOM JIBJKEHHH, YCKOpPEHHE, IEepEMELIEHUE IIPU PABHOYCKOPEHHOM
NPSMOJIMHEWHOM  JIBUOKEHUH,  YIJIOBas  CKOPOCTb,  LEHTPOCTPEMUTEIBHOE
YCKOpEHUE, CUJIa TPEHMsI, CUJIa YIPYTOCTH, CHJIA TSYKECTH, YCKOPEHHE CBOOOJHOTO
HaJieHus1, BEC Teja, IEHTP TSKECTH TBEPJOro Tella, UMITYJIbC Tejla, UMITYJIbC CHIIBI,
MOMEHT CUJIbl, MEXaHHUYeCKas paboTa U MOLIHOCTh, MOTEHIIMAIbHAs SHEPTHs Tena,
MOJIHSTOrO HAJl MOBEPXHOCTHIO 3€MJIM, OTEHLIMAJIbHAS SHEPT U CKATOW MPY>KUHBI,
KUHETUYECKasl DHEeprusi, INOJIHAsg MEXaHW4YecKas DHeprusi, NepuoJ, W YacToTa
KoJIeOaHU, Meproj, MaTEMATUYECKOT0 U MPYKUHHOIO MasTHUKOB, JUIMHA BOJIHBI,
IPOMKOCTh 3BYKa W BBICOTa TOHA, CKOPOCTb CBETA, IOKA3aTeNlb IPEIOMIICHUS
Cpelbl), TMpU OINWCAHUM MPaBUIBHO  TPAKTOBATh  (PU3MYECKUH  CMBICI
UCTOJIb3YEMBIX BEIMYMH, MX OOO3HAUEHUS M E€AMHULBI (PU3MUECKHUX BEJIUYMH,
HaXoAUTh (POPMYJIbl, CBA3BIBAIOIIME JTaHHYIO (PU3UYECKYIO BEJIUYMHY C JAPYTUMHU
BEJIMYMHAMU, CTPOUTDH IPpapUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapakTepu3oBaThb CBOMCTBa Tel, (U3WYECKHE SIBICHUS U IPOIECCHI,
UCIOJIb3Ysl 3aKOH COXPaHEHUsl SHEPTUU, 3aKOH BCEMUPHOTO TATOTEHHUSI, TPUHIIMII
CYNEpNO3ULIMHA CWJI, NPUHLUI OTHOCHUTENbHOCTH ['anmunes, 3akoHbl HproToHa,
3aKOH COXPAHEHUs MMIYJbCa, TEOPEMY O KMHETHMYECKOW SHEpruu, 3akoH l'yka,
3aKOH bepHyIin, 3aKOHBI OTpa)XE€HUs U MPEIOMJICHUS CBETa, OPMYINly TOHKOU
JIMH3BI, IUIAHETAPHYIO MOJIETb aTOMA, HYKJIOHHYIO MOJI€]Ib aTOMHOTO s1/1pa, 3aKOHbI
COXpPaHEHHUs 3apsIOBOrO M MAacCOBOI'O YHCEN MPHU SIIEPHBIX PEaKUUsAX, IPU 3TOM
pa3ianyaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA U €r0 MaTeMAaTUYECKOE BhIPAKEHUE;
CTPOUTh (PU3UYECKHE MOJENU pPeajbHbIX O0OBEKTOB, MPOLECCOB U SIBJICHUH,
BBIIEJIATh IPU 3TOM CYIIECTBEHHBIE M BTOPOCTEHEHHbIE CBOMCTBAa OOBEKTOB,
NpPOLIECCOB, SIBIICHUM, MPUMEHATh (PU3UUECKUE MOJEIH s OOBACHEHUS
(u3nyecKux MpOLECCOB U pelIeHHs yUeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SBJICHUS, POLIECCHI U CBOMCTBA TEN, B TOM YHUCIIE B
KOHTEKCTE CHUTYallud MpPAKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, W pelarhb
KayeCTBEHHbIC 3aJaud, B TOM 4HCJIE TpPEOYIOIIUE YHCIEHHOTO OLECHUBAHUSA

XapaKTEepHBIX 3HAUCHUN (PM3UYECKUX BEIIMYMH, IPH 3TOM BHIOMPATH aIeKBATHYIO
(bU3MYECKYI0 MOJIeNb, BBISIBISATh MPUYMHHO-CIEICTBEHHBIE CBA3U U BHICTPAUBATH
JIOTMUYECKYIO LIEMIOYKY pacCyk JeHMH K3 2—3 I1IaroB ¢ OMNOPOM Ha H3YyYEHHBIE
CBOMCTBA (PU3MUECKUX SIBICHUM, (PU3HUECKHE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIENH;

YBEPEHHO PEIIATh PACYETHBIC 3a/1a4M 110 U3yYaeMbIM TEMaM Kypca (PU3HKH,

BbIOMpas aJleKBaTHYI0 (PU3MYECKYI0 MOJENb, C HWCHOJb30BAHUEM 3aKOHOB M

(dopMmyJ, CBA3bIBAIOUINX (PU3UYECKUE BEIUUNHBI, 3alIUChIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE pELIEHWE 3a/layd, BBIABIATH HEAOCTAIOIIME WM U30bITOUHBIE
JaHHbIE, OOOCHOBBIBATH BBIOOp METOAA pEIICHUs 3aJayd, HCIOJb30BATh
CIPAaBOYHBIE JIAHHbIE, IPUMEHSITh METO/Ibl AHAJIN3a PA3MEPHOCTEHN, UCIIOJIb30BATh
rpagpuyeckue  METOAbl  pElIeHUs  3aJady, [POBOAUTh  MaTeMaTUYECKUe



npeoOpa3oBaHusl U PacuéThl, OIEHUBATH PEATUCTHYHOCTH MOJYYCHHOTO 3HAUYCHHUS
¢u3ndyeckoil BEIMYMHBI WU ONPEACTATh Pa3MEPHOCTb (DU3MUECKON BEIUYUHBI,
MOTyYEHHOW MPH PEIICHNUN 3aa4H;

pacmo3HaBaTh NPOOJIEMBbI, KOTOpPbIE MOXKHO PEHIMTh TMpPH  MOMOIIU
¢u3nuecknx METOJ0B, W TMpenjaraTh OPUEHTUPOBOYHBIN CIOCOO pEIIeHHs, B
ONMCAaHUU  WCCIENOBAaHHUS  PACIO3HABATh  MPOBEPAEMOE  MPEAINOI0KEHUE
(rumoTe3y), OIICHHWBATh TPABUIHHOCTh TMOPSAIKA TIPOBEACHHUS MCCIICAOBAHMUSA,
UHTEPIPETUPOBATH MOJYyUEHHBIN pe3ybTaT;

IIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBJICHUN WIH (PU3NUECKUX
CBOMCTB Ten (M3ydeHue BTOPOro 3akoHa HproTOHa, 3aKOHA COXpaHEHMs YHEPTHUH,
3aKOHA COXPAaHEHHS WMITYyJbca, NEHCTBHME 3akoHa bepHymIM W BO3SHHUKHOBEHHE
NOBEMHON CWJIBI KpbUIA, 3aBUCUMOCTh TEpUO/Ja KOJIeOAaHUN TPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU TPYNKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIbl MaJIbIX KOJeOaHUW, MPSIMOJUHEHHOE pPACHpOCTPAHEHHE CBETa,
pas3joxeHne Oelloro CBeTa B CIEKTP, M3yUCHHE CBOMCTB M300paKEHUS B TUIOCKOM
3epKajie ¥ CBOMCTB M300pa)KeHUs MpeIMeTa B coOuparomieil JuH3e, HabloieHne
CIUTONTHBIX M JIMHEHYATHIX CTIEKTPOB M3Iy4deHUs): (OPMYIHPOBATH MPOBEPSIEMOE
MpeanoiaoxkeHue (rumoresy) O  BO3MOXHBIX — pe3ynbTarax  HaOJIOJIEHUH,
CaMOCTOSITENTFHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa 00OpymoBaHUS,
OIMKCHIBATH XOJI OMBITAa U (POPMYITUPOBATH BHIBOIBI;

POBOJUTH TPU HEOOXOAMMOCTH CEPHUI0 TPSIMBIX W3MEPECHUN, OMpEeesis
cpeHee 3HAYCHHE W3MEPSAEMOM BEIMYMHBI U  OMNPEAeNss TMOTPEHIHOCTh
pE3yNbTATOB TNPSIMBIX H3MEPEHHH, O0OCHOBBIBATH BHIOOP CIOCO0A H3MEpPEHUs
(M3MepUTENBHOTO MPUOOpa);

MPOBONTH KOCBEHHBIE M3MEPEHUST (PU3NUECKUX BEIMYUH (CPEIHSST CKOPOCTD
U YCKOpEHHE Tela MpH PaBHOYCKOPEHHOM [BWKEHHH, YCKOPEHHE CBOOOIHOTO
najeHusi, KECTKOCTb  MPYKUHBI,  KOIPPUIMEHT  TPEHUS  CKOJIbKEHHUS,
MexaHu4yeckas paboTra H  MOIIHOCTh, dYacToTa W TEPHOJ  KojeOaHUMU
MaTEMaTHYeCKOTO W  MPYXUHHOTO  MAasTHHUKOB, (OKYCHOE  pacCTOSHHE
coOuparomied JuH3bI W €€ ONTHYEeCKas CWiIa, pPaJuOAKTUBHBIA (QOH) ¢
UCIIOJIb30BAaHUEM aHAJIOrOBBIX W LU(PPOBBIX NPUOOPOB: OOOCHOBHIBATH BBHIOOP
METO/la W3MEpPEHHUs, IUIAHMPOBATh W3MEPEHUs, CaMOCTOSATEIHHO COOMpaTh
DKCIIEPUMEHTAJILHYI0 ~ YCTAHOBKY, BBIYHCIISITH  3HAYCHHWE  BEIWYUHBI U
aHAJIM3UPOBATh TMOJYUYCHHBIC PE3yJbTAThl, OLEHUBAS TOTPEITHOCTh PE3yIhTaTOB
KOCBEHHBIX U3MEPEHUM;

IIPOBOJUTH IKCIIEPUMEHTAIBHBIC MCCIEAOBAHUS 3aBUCUMOCTEH (PU3MUECKHUX
BEIMYMH (3aBHCUMOCTH ITyTH OT BPEMEHH IMPH PaBHOYCKOPEHHOM JBIKEHUU 0e€3
HadaJdbHOW CKOPOCTH, 3aBHUCHMOCTH CHJIBI TpPEHHUS CKOJBXEGHUS OT CHIIBI
HOPMAJILHOTO JABJICHUS, MEpPUOAa KOJeOAHH MaTeMaTHUYecKOro MasTHHUKA OT



JUIMHBl HUTH, OIPEJCICHUE YCKOPEHHUS CBOOOHOIO TMaJeHUsi, HCCIIEIOBAHHE
W3MCHCHUS BEIMYMHBI M HAMPABICHUS WHIYKIIMOHHOTO TOKA, 3aBUCUMOCTH YTJIa
OTPaKEHHs CBeTa OT yria MaJeHus, Yyria NpeJoMJIeHUS OT yria MaJcHus
CBETOBOTO Jy4ya, HCCJIEJIOBAHHE TPEKOB: H3MEPEHHE DHEPIMU YaCTHUIBI IO
TOPMO3HOMY IyTH (10 ¢oTorpadusiMm)): COBMECTHO C yduteneM (OopMyIHpOBaThH
3a/a4y ¥ TUIOTE3y MCCIENIOBAHUS, CAMOCTOSITENFHO TIAHUPOBATh MCCIIEOBAHHE,
CaMOCTOSITENTIFHO  COOMPATh JKCIEPUMEHTAIBHYIO YCTAaHOBKY, TIPEICTABIATH
MOJTyYCHHbIE 3aBUCUMOCTH (PU3MYECKHX BEJIUYUH B BHJIE TaOnuil U rpaduKoB,
OILICHUBATh TIOTPEIIHOCTH, JIeTIaTh BHIBOJIBI IO Pe3yIbTaTaM UCCIICIOBAHNUS,

coOroaTh TpaBmia Oe30macHOro Tpyaa mnpu padboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIIBI IEUCTBUS W3YYEHHBIX MPUOOPOB, TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX IMPOIECCOB C OMOPOM Ha WX OMHCaHUS (B TOM
YHClIe: CHUAOMETP, NATYMKW TOJOKCHUS, PACCTOSHUS W YCKOPEHHS, pakera,
9XOJIOT, OYKH, MEPUCKOI, (oToanmapar, MHUKPOCKOI, TEJIECKOI, ONTHYECKUE
CBETOBOJIbI, CIEKTPOCKOI, O3UMETP, Kamepa BuiabCcoHa), MCMONB3ys 3HAHUS O
CBOMCTBaxX (DM3MYECKUX SIBIICHUU W HEOOXOIUMBbIe (DU3MYECKHE 3aKOHOMEPHOCTH,
WCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIC PUCYHKA W3YYCHHBIX TEXHHUECKUX
YCTPOKMCTB, HM3MEPHUTCIIBHBIX TMPUOOPOB M TEXHOJOTHMYECKHX TIPOIECCOB MPHU
pelieHn y4eOHO-TIPAKTUYECKUX 3ajad, ONTUYECKHE CXEMbI [JIsi TOCTPOCHHUS
M300paKEHUI B TIOCKOM 3€pKajie U COOMparoIiei JINH3E;

OPUBOJIUTH MPUMEPHI (HAXOAUTh MH(GOPMALIMIO O MIPUMEPaX) MPAKTUIECKOT O
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUM B MOBCEIHEBHOW >KM3HM ISl 00ecriedeHus
0€30MacHOCTH TPU OOpAIlIEeHUH C TMPUOOpPAMH U TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHHUSI 37I0POBbsI U COOJIIOJIEHUST HOPM OKOJIOTMYECKOTO TIOBEACHHS B
OKPYKAIOIIEN CPEAE;

OCYIIECTBIATH MOUCK MH(pOpManmu GU3NIECKOro conepkanus B IHTepHeTe,
CaMOCTOSTETTLHO (DOPMYIUPYS TTOMCKOBBIN 3alpOC, HAXOIUTh MYTH OMPEICIICHUS
JOCTOBEPHOCTH TMOJYYEHHON HMH(OpPMAIMM HAa OCHOBE HMMEIOIIMXCS 3HAHUN U
JIOTIOTHUTEIIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MNP BBIMNOJIHEHUM Y4YEOHBIX 3aJaHUil HAayYHO-TIOMYJISIPHYIO
JTUTEPaTypy (PU3NYECKOTrO COAEpIKaHUsS, CIIPABOUYHBIE MaTE€pHUANbl, PECYPChl CETU
WNHTepHer, Biagerp nNpuéMaMH KOHCIIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHMUs
nH(pOpMaIKU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHbIE MHCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpPMAIIMKM U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO CONEPIKAHUS, MyOJIMYHO
MIPEJCTaBIATh PE3YNbTAThl MPOSKTHOW UM HCCIEA0BATEIBCKON NeATETHLHOCTH IPU
TOM TPaMOTHO HCIIOJNIb30BaTh HM3YYCHHBIA TOHITHWHBIA ammapar H3ydaeMoro



pa3nena (UMK W CONPOBOXKIATh BBICTYIUICHME TMpe3eHTalueil ¢  y4erom
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB 1 TeM (mudpoBbIe)
Ne i/ Konrtposbnsie | IIpakrnyeckue
NPOrpaMmbI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. ®u3uka u €€ posib B MO3HAHUM OKPY>KAIOIIEr0 MHPA
11 ®dusnka — HayKa O IPUPOJIC 2
12 ®u3uYeCcKue BeTUINHBI 4
1.3 EcTecTBeHHO-HAyUHBIN METO]] IO3HAHUS 2
Hroro no pazaeny 8
Pa3nen 2. [lepBoHayajibHbIe CBe/IEHNSI 0 CTPOEHHH BellleCTBa
2.1 Crpoenue BeliecTsa 2 1
29 JIBMyKeHHE B B3aMMO/ICHCTBUE YACTHI] 4 2
' BELIECTBA
2.3 ArperaTHbl€ COCTOSIHHSI BEIIECTBA 1
Hroro no pazneny 7
Pasnen 3. /[BU:KeHHMe U B3aMMOAeliCTBHE Tell
3.1 MexaHHYeCKOE IBIKEHIE 10
3.2 Wuepuus, macca, IIIOTHOCTb 9 1
3.3 Cwita. Buasl cun 15
Hroro no pazneny 34
Pa3nea 4. /laBiieHue TBEPABIX TeJl, JKHAKOCTel U ra3oB
4.1 Hasnenue. [lepenaua naBiaeHus: TBEpABIMU 5 2




TCJIaMU, XUAKOCTAMHU U radaMu

4.2 JaBneHue KuIKOCTH
4.3 ATtMocdepHoe naBiIeHUE 1
44 Jlel/ICTBIfe JKUJIKOCTH Y Ta3a Ha 12 3
NOTPYKEHHOE B HUX TEIIO
Hroro no pazneny 28
Pa3nes 5. PaGora m MmoniHOCTh. JHeprus
51 Pabora u momHOCTH 6
5.2 [IpocTbie MeXaHU3MBI 8
5.3 Mexanuueckas SHeprus 5
Hroro mo pazneny 19
Pa3nen 6. [loBTopuTe/ibHO-0000 AN MOAY/Ib
6.1 [ToBTOpUTENHEHO-0000IIAIOIINI MOTYITH 6
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 23




8 KVIACC

KonuyecrBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3aejioB U TeM nudposbie
Ne n/m P Kontpoannbie | IlpakTnyeckue (1 pp )
MPOrpaMMbl Beero o0pa3oBaTeyibHbIE
padoThI padoThI
pecypchl
Pazgen 1. TenjioBble siBJICHUS
1.1 CrtpoeHnue 1 CBOWCTBA BEILIECTBA 6
1.2 TennoBbie poIeCcCHI 33 1 6.5
Hroro mo paznemy 39
Pa3jen 2. JiaekTpuyecKue 1 MATHUTHbIE SIBJICHUSA
21 DJICKTPUYCCKHUE 3apsibl. 3apsHKCHHBIC Teja 9 1
' U UX B3aUMOJCHCTBUS
2.2 [TocTOSIHHBIN STIEKTPUIECKHUNA TOK 31 10
2.3 Mar»uTHbIE SIBICHUS 11
2.4 DJNIeKTpOMarHuTHask UHAYKUIUS 7 1
Hroro mo paznery 58
Pa3nea 3. [IoBTOpUTE/IBLHO-0000 AU MOTYJIH
3.1 [ToBTOpHUTENHEHO-00001IAIOIIINI MOTYITH 5
Hroro no pazaeny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 5 225




9 KJIACC

KonuyecrBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iejioB H TeM (mudposbie)
Ne n/m Konrponbusie | IIpakruueckue
NPOrpaMmMbI Bcero o0pa3oBaTeyibHbIE
padoThI padoThI
pecypchbl
Pa3nea 1. Mexanuveckue siBJeHHSA
MexaHnudyeckoe JBUKEHHUE U CTIOCOOBI €ro
11 30 1 4
OIMCaHUs
1.2 BsaumoneiicTBue Ten 18
13 3aKOHbBI COXpaHEHUS 15 1 2
Hroro mo pazneny 63
Pa3nen 2. MexaHu4eckue KoJjie0aHUsI U BOJHBI
2.1 Mexannueckue KonebaHus 8 3.5
2.2 MexaHnueckre BOJIHBL. 3BYK 10 3
Hroro no pazneny 18

Pasznen 3. 3J1€RTPOM3FHI/ITHOB 110JI€ U 3JICKTPOMArHUTHBIC BOJTHbI

3.1

DIIEKTPOMArHuTHOE MOJIE U
3JIEKTPOMATHUTHBIE BOJTHBI

6

Nroro no pazneny

Pa3nen 4. CBeTOBBIE ABJICHUS
4.1 3aKOHBI pacIpOCTPAaHEHHUS CBETa
4.2 JIMH3BI U ONITHYECKUE TPUOOPHI
4.3 Paznosxenune 6enoro cBeta B CIIEKTP




Hroro mo paznemy 16
Pa3znea 5. KBanToBbIe ABJI€eHUA
51 HcnyckaHue 1 MOIJIOIIEHHE CBETa aTOMOM 1
5.2 CtpoeHue aToMHOT o sipa
5.3 SlnepHble peakuu
Hroro no pazneny 16
Pa3nen 6. [loBTOpuTe/IbHO-0000 AN MOY/Ib
6.1 MexaHunueckue siBJeHUs (IOBTOPUTETHHO- 6 3
' 00600IArOIMIT MOLYJIb)
6.2 TerunoBble siBIEHHS (TOBTOPUTEIBHO- 3
' 0000MIArOLINIT MOTYJTb)
6.3 DJEeKTPOMAarHUTHBIC SIBJICHUS 3 1
' (MOBTOPUTENHHO-0000IIAOITII MOTYIb)
6.4 CBeToBBIC SIBIICHHS (IOBTOPUTEILHO- 1 1
' 0000IIAOMIUIi MOLYIIb)
6.5 [ToBTOpHUTETHEHO-0000IIIAFOIIINI MOTYITH 4
Hroro o pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 26.5







IHHOYPOYHOE INTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacos
Ne ni/m Tema ypoka
Bcero | Konrtpouabnsbie IlpakTnueckue
padoThI padoThI
1 duznka — Hayka O npupone. SBieHus 1
PUPO/IBI
2 duznyeckue sBICHUS 1
@u3nuyecKkue - BEJIIMYMHBIL. PasmepHOCTS.
3 ®usznueckue npubopsl. Ilorpemnoctu npu 1
MPSIMBIX U3MEPEHUSIX
4 VYpok-uccnenoBanue "M3MepeHne TMHEMHBIX 1 1
pa3MepOoB TEJI U MPOMEKYTKOB BpEMEHU"
5 Jlaboparopnas padora "M3mepenue o0nEMa 1 1
YKUJIKOCTU U TBEPAOro Tea"
6 JlabopaTtopHas pabota "Onpenenenue 1 1
pa3mepoB Maibix Teia. Meron psaioB”
7 Metonpl HayyHOro mo3Hanus. OmnucaHue 1
bu3HUeCKNX SBJICHUM C IOMOIIBIO MOJIeTIei
Ypok-uccnenoBanue "IIpoBepka THUIOTE3BI:
8 NATbHOCTh TONIETA IIIApUKA, MYIIEHHOTO 1 1
TOPU30HTAIBHO, TEM OoJblIe, YeM OoJblIe
BbICOTA MycCKa"
9 Crpoenue BEILIECTBA. OnbITsl, 1
JOKa3bpIBAlONIME  JUCKPETHOE  CTPOECHHE




BCIICCTBA

10

JlaGoparopHasi pabora "OleHka auameTpa
aToMa METOJOM pAJIOB (C HCIOJb30BAHUEM

dororpaduii)"

11

Ypok-uccienoBaHue "Habntonenue
TEIUIOBOI'0 pacimupeHusi ra3oB. ONUBITH 10
0OHApYKEHUIO NEeNCTBUS cui
MOJIEKYJISIPHOTO TIPUTSIKEHUS "

12

JlBmxenne dactuil BemectBa. Juddysus.
BpoyHOBCKOE TBUKEHUE

13

Ypok-ucciieioBaHue "HaGnronenue u
00BsICHEHHE OpOYHOBCKOTO JBW)KCHHUS U

mpdy3un'

14

BzanmoneiictBue YacTHUI] BEIIleCTBA:
MPUTSHKEHNUE U OTTAJIKMBAHHUE

15

ArperarHble COCTOSIHUS BEILECTBA.
OcCoOEHHOCTH arperaTHbIX COCTOSIHUM BOJBI

16

Mexannueckoe IBIKCHUE. [1yTs,
TPAEKTOpHs, IIEPEMEIICHUE

17

PaBHOMEpHOE M HEPaBHOMEPHOE IBUKEHHE.
CkopocTh

18

Haxoxxnenue CKOpOCTH, IyTH U BPEMEHU
pu PaBHOMEPHOM IPSIMOJIMHENHOM
JB)KCHUU

19

JlabopaTtopHas pabota "Onpenenenne
CKOPOCTH PaBHOMEPHOT'O JIBHXKEHUS"

20

['paduky TPSAMOTUHEHHOTO PABHOMEPHOTO




ABWKCHUA

Pemenue 3agau no teme "Pacuer cpemHeit

21 "
CKOPOCTHU
JlaGoparopHas pabota "Onpenenenue

22 CpEIIHE CKOPOCTH CKOJIBKEHHsI OpycKa WIn
1IapyKa 1o HaKJIOHHOM IJIOCKOCTH"

23 OtHocutenbHOCTh  ABWKEHUsA.  ClokeHue
CKOPOCTEW IPH Mapajie]IbHOM JIBUKECHUU
[Tonyuenue u aHaIu3 rpaduKoB

24 3aBUCUMOCTH MTyTH U CKOPOCTH JBUXKEHUS OT
BpPEMCHH
Pemenue rpaduueckux 3agad 1Mo TeMme

25 "MexaHnnka. PaBHOMEpHOE MNPSMOIMHEITHOE
nBKeHue"

26 SIBneHue nHepurU. 3aKOH UHEPIUU
BzaumoneiictBue  Ten  Kak  OpUYMHA

97 M3MEHEHHUs CKOpOCcTU. Macca Tena Kak mepa
WHEPTHOCTU TeJda TMpPH TMOCTyHaTeIbHOM
JIBKCHHUH

28 Ypok-uccinenopanue "CpaBHEHHE MacC IO
B3aUMOJIEUCTBUIO Ten"

29 [I;moTHOCTE BerecTBa

30 JlabopaTtopHas pabora "Onpenenexnue
IJIOTHOCTU TBEPAOTO Tema"

31 Pemtennie 3amau nmo Teme "Macca Tena.
[1moTHOCTH BemecTBa"

32 Cmecu wu cmnaBbl. [loBepxHOCTHass U




JIMHEWHAA TUIOTHOCTh

[ToaroroBka K KOHTPOIBHOM paboTe 1o TeMe

"®duszuka — HayKa 0 MPUPO/IE.

33 [lepBoHauanbHbIE CBeAeHUS 00 aTOMHO- 1
MOJIEKYJISIPHOM CTPOCHUU BEILIECTRA.
Mexanuka"

Kontponwshast padora no teme "®duzmka —

34 Hayka o 1pupoae. llepBoHavanbHble 1
CBEICHHUS 00 aTOMHO-MOJIEKYJISIPHOM
CTpoeHUHM BellecTBa. Mexanuka'

35 Cuna. SBnenue tarorenus. Cuna TSKECTH 1

36 N300paxxkenue cui. Pemenne 3aaa4 o reme 1
"Onpenenenue CuiIbl TsKecTH"

37 Cuna ympyroctu. 3akoH ['yka 1
38 Bec tena. U3mepenue cuit. Jlunamomerp 1
Ypok-uccienoBaHue "Habntonenue
39 U3MEHEHHUSI CKOPOCTH TPHU B3aUMOJICHCTBUU 1

Ten"
Pemenue 3agau no teme "Cuna ynpyrocrtu.

40 " 1
Bec Tena
JlabopaTtopHas pabora "OIBITHI,

41 JIEMOHCTPUPYIOIITUE 3aBUCUMOCTb 1
pacTspkeHus  (egopmariuy) TPY>KUHBI  OT
IIPUIOKEHHOU CHJIBI"

42 Cuna TpeHus 1

43 Cnoxenue cui. PaBHojeiicTByoMas cuiia

44 Pemienne 3amau mo teme "CloxkeHue Cuil. 1




PaBHogelicTByrOMmAas cruna'

Pentenue 3amau o reme ''‘B3anmonericTBue

45
tes1. Cuiibl B MEXaHUKE"
Pemenue 3agau mo teme "Cuna TpeHus'.

16 YpOK-I/ICCJIeI[OBaHI/IC o TEME
HccnenoBanue 3aBUCUMOCTH CHUJIbI TPEHUS
OT TUIOIIA/IM COMPUKOCHOBEHHUS"
JlaboparopHast pabota "OnbITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTH  CHJIBI

47 TPEHUSI CKOJIBKEHUS OT CWIbl JABJIICHUS U
XapakTepa CONPUKACAIOLIUXCSA
noBepxHocTein"

48 Pentenne 3amau o teme '"B3anmonericTBue
ten. Cuibl B MexaHuke"

49 KoHTponbHas pabora 1o TeMe
"BzaumopeiictBue Ten"

50 JlaBrieHue TBEPBIX TN

51 Ypoxk-skcnepumeHnT "CrnocoOsl onpeeneHus
JIaBJICHUS TBEPAOTo Tena"

59 Ypok-uccienoBaHue "3aBUCUMOCTD
JABJICHUS Ta3a OT TemnepaTrypsl"”

53 JlaBneHue KUIKOCTEM MW Ta30B. 3aKOH
[Tackans

54 [THeBMaTHUECKHE YCTPOMCTBA

55 3aBUCHUMOCTb  JIaBJICHUS  JKUJAKOCTH  OT

TITyOUHBI




56

['mapocratnueckuit napagokc

Ypok-ipoekt "M3ydeHune coOOIIArOIIUXCS

57 "
COCY/IOB
VYpok-koH(pepeHims "I'unpaBnuyeckue
58 MeXaHU3Mbl"
Wcnonp30BaHue  BBICOKUX  JIaBJIEHUN B
59 COBPEMEHHBIX TEXHOJIOTUSX
Pemenne 3amau  mo Teme  "JlaBieHue
60 JKUAKOCTH"
Atmochepa 3emaum W OpUYMHBL €€
61 CYILIECTBOBAHUS
VYpoxk-uccnenoBanue "[IposiBieHue aeicTBus
62 aTMoc(epHOro JaBjicHus"
N3mepenue armocdepHoro napienus. OnbIT
63 Toppuuemnu
3aBHCHUMOCTh aTMOC(HEPHOr0 MJaBJICHUS OT
64 BBICOTHI HaJi ypoBHeM Mops. [Ipubopsl s
U3MEpPEHUs1 aTMOC(EPHOTO AaBICHUS
65 bapomerp-aneponn. ATMocdepHOe TaBIeHHE
Ha Pa3JIMYHbIX BBICOTaX
66 BritankuBaromias cuia. 3aKkoH Apxumesna
67 Pemenue 3anau no reme "3akoH Apxumena'
Ypok-uccienopanue "'IKCIEPUMEHTAIbHOE
68 oOHapyXeHHe NEHUCTBUS KUIKOCTH U raza Ha
MOTPY>KEHHOE B HUX TEJO"
69 JlabopaTtopHas pabota "Onpenenenne

BBITUIKABAIOIIEA CWIbI, JEUCTBYIOIIEH Ha




TEJI0, TOTPYKEHHOE B KUIKOCTh"

70 [InaBanue Ten
Jlaboparopnas  pabora  "HccnemoBaHue
71 3aBHUCHMOCTH Beca Tejla B BOJE OT 00beMa
MOTPY>KEHHOM B JKMJIKOCTh 4acTH Tesa"
12 Bo3nyxomnaBanue. [1naBanue cynoB
73 Pemenue 3anau no teme "3akoH Apxumena.
VYcioBus miaBanus ten'"
Pemenne 3amau mno Teme "lelicTBHE
74 KUJOKOCTH M Ta3a Ha IOTPYXKEHHOE B HHUX
TENO"
Ypoxk-tipoekt "KoHcTpyupoBaHue apeoMmeTpa
75 WIN JIOAKU u OTpeIeNICHHUE
rpy30I0AbEMHOCTH"
[TonroroBka K KOHTPOJIBHOUM paboTe MO Teme
76 "JlaBieHHE TBEPIBIX TeN, KUIKOCTEH U
ra3zon"
27 KontponbHast pabota 1o Teme ::I[aBJIGHI/IQ
TBEPJIbIX TEJl, dKUJKOCTEU U ra30B
78 Mexanuueckas padboTa
79 MoIHOCTh
Pemenue 3amau Ha ompeneneHue padOTHl U
80 MOIITHOCTH
81 PaGoTta cuibl TSIKECTH U CHITBI TPEHUS
82 VYpok-uccinenopanue "Pacu€r  MOIIHOCTH,

pa3BUBAEMOi TIpU MOBEME 110 JieCTHUIIE"




83

HpOCTBIﬁ MCXaHU3MbI

84 MowmenT cunbl. [IpaBriio MOMEHTOB
JlaboparopHasi pabora "N3yuenue mpaBuia

85 pblyara s MOABMXKHOTO U HEMOJBHXHOTO
0710KOB"

86 "30510TOE MPaBUIIO" MEXaHUKU
Pemenne 3agau no teme "3050TOE MpPaBUIIO

87 mexanuku" /| Beepoccuiickast ipoBepovHast
pabota
Pemenue 3amau mo teme "PabGora cuib

88 TSOKECTH W cuiibl Tpenus" / Bcepoccuiickas
IpOBEpPOYHAs paboTa

89 YPOK-TIpOEKT "TIpoekTupoBanue
MOJINCTIACTOB C 3aIaHHBIMM IIapaMeTpaMu’”

90 VYpoxk-koudepenius "[IpocTbie MeXaHU3MBI B
OBITYy, TEXHUKE, KUBbIX OpraHn3max"

01 Koadpurment MIOJIC3HOTO JeUCTBUS
MPOCTHIX MEXaHU3MOB

5 Jlaboparopnas pabora "Onpenenenue KIIJI

J MOJIBUKHOTO U HEMOJBU>KHOTO OJIOKOB"

93 Mexanuueckass 3Heprusi. Kunernueckas u
MOTEHIMAIbHASI SHEPT U

94 3aK0H COXpaHEHUS MEXaHUYECKOHN dHEPruu
Ypok-3kcniepuMeHT  "DKCIepuMeHTaIbHOe

95 OnpeieJICHNe WM3MEHEHHUS KHUHETUYECKOW U

MOTEHIIMAILHOW YHEPTUU TpPU CKATHIBAHUU
TeJa M0 HAKJIOHHOM TUTIOCKOCTH"




[TonroroBka Kk KOHTPOJILHOM paboOTE MO TEME

96 "Pabora 1 MontHOCTh. DHEprus" 1

97 KonrtponpHast pabora mo teme "PabGora u 1
MOIIIHOCTb. DHEprus"

98 Pabora c T"eKCTaMH no Teme "MexaHuueckoe 1
JIBIKCHHEC

99 PaGota c" TekctaMu 1o Teme "CTpoeHue 1
BEIIECTBA

100 PaGora "c Tekctamu 1o Teme "Cuiibl B 1
npUpoJie

101 Pa§0Ta C TEKCTaMu nvo TEMe ""I[aBneHHe 1
TBEPABIX TEJI, KUAKOCTEH U ra30B
PaGora ¢ Tekcramum mo Teme "DHeprus.

102 [IpocThie MeXaHU3MBI" 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KVIACC

KoanuyecTBo yacoB

Ne Tema ypoka Konrposbnubie | IIpakrnuyeckue
n/n Bcero
padoTbI padoTbI

OCHOBHBIE TTOJIOKEHUS] MOJIEKYJISIPHO-

1 KUHETUYECKOU TEOPUH U UX OIIBITHBIE 1
TIOATBEPKICHUS

2 Macca u pazmMep aTOMOB B MOJICKYJT 1

3 Mopenu TBepI0Tro, JKUAKOTO M Ta3000pa3HOTo 1
COCTOSTHUH BelllecTBa
VYpok-koubepennus "Kpucramimaeckue u

4 amopdusie Tena. ['paden. [lomyuenue 1
MCKYCCTBEHHBIX aJiMa30B"

5 CMauuBaHUE U KalUJUIIPHOCTb. 1
[ToBepxHOCTHOE HaTsKEHUE
TemuoBoe pacuIvpeHue U cxaTHe 1
TermnoBoe aBuxkenue. Temneparypa
TemneparypHbIe HIKAIBI

9 BHyTpeHHss 3Heprus u crnocoos! eé 1
U3MEHEHHS

10 Bunae! terionepenaun 1
VYpoxk-konpepenuus "Vcnonbp3zoBanue

11 TETUIOBBIX CBOWCTB BEIIECTB M MAaTEPHAJIOB B 1
HEeJsX SHeprocoepexeHus"

12 KonunuectBo Temnotsl. Y nenbHast 1

TCIIIIOEMKOCTD




13

VYpok-uccnenosanue "[IpoBepka runoTe3sl
JINHEHON 3aBUCUMOCTH JUIMHBI CTOJIOHUKA
XKHUJIKOCTU B TEPMOMETPUYECKOH TpyOKe OT
Temmneparypsl"

14

VYpaBHeHue TemoBoro 0ananca. TermmooomeH
U TEIUI0BOE paBHOBecue. 3akoH HeroTona—
Puxmana

15

JlabopaTophast pabota "HcciaenoBanue
SIBJICHUS TETJIO0OMEHA MPY CMEITUBAaHUH
XOJIOAHOW U ropsiuet Boabl"

16

17

Pemenne 3agau o reme "TermmooOMeH u
TEIJIOBOE paBHOBeCHE"

JlabopaTtopHast pabota "Onpenenenne
KOJIMYECTBA TEIJIOTHI, TOJIYYEHHOTO BOJOM
U TETUI00OMEHE C HarpeThIM
METaJUIMYECKUM [UITUHAPOM"

18

IInaBnenue n OTBEp/ICBaHNE
KPUCTAJUIMYECKHUX BEIIECTB. Y A€IbHAS
TEIJIOTA IUIABJICHUS

19

Pemenue 3amau o treme "IlnaBnenue u
OTBEP/EBAHUE KPUCTAJUIMYECKUX TET"

20

JlabopaTtopHasi pabota "Onpenenenue
yAEIBHOM TEIJIOTHI IJIaBJICHUs Jbaa"

21

VYpok-uccnenosanue "CpaBHEeHHUE MTPOLIECCOB
TUIABJICHUS KPUCTAJUTMYCCKHUX TEJ U
pas3MsTUeHHS IIPH HArPeBaHUU aMOP(HBIX

e

22

[Tapoobpa3oBaHue U KOHACHCALVS.




Hcnapenue

Kunenue. Y nenbHas temiora
napooOpa3zoBaHusi. 3aBUCUMOCTb

23
TEeMITepaTyphbl KUTIEHUS OT aTMOC(EepHOTO
JaBIICHUSA

24 Pemenue 3anaq mo teme "[lapooOpazoBanue u
KuneHue"
VYpok-uccnenosanue "OO0bsicHEHNE

25 3aBUCHUMOCTH TEMIIEPATYPhI KUTIEHUS OT 1
naBicHUS"

26 HacpiueHHblii™ 1 HEHACBIICHHBIN T1ap.
BitasxxHocTh BO31YXa
BnaxxnocTh Bo3yxa u €€ u3MepeHue.

27 JlaboparopHnas pabora "OmnpeneneHue 0.5
OTHOCUTEIFHOM BIXKHOCTH BO3/1yXa"

28 Pemenue 3amay o reme "Binaxxsocts"
Pemenue 3a1a4 v aHanu3 CUTyaIui,

29 CBSI3aHHBIX C SIBICHUSIMU UCTIAPEHHUS U
KOHJEHCAIINH

30 DHeprus TOIIKMBA. Y IeJibHas TeTUI0Ta
CropaHus

31 [TpuHtUIIEI paOOTHI TETUIOBBIX JIBUTATENICH

30 [apoBast TypOuna. [IBUraTesis BHyTpeHHETO
CropaHus

33 KIIJI TeruioBoro aBuraTeist

34 Pemenue 3amaa mo reme "KIIJI TermoBoro
nsurareis"”

35 Ypok-koHpepennus "TemnnoBble IBUTaTENN U




3alIMTa OKpYsKaromiei cpeapt”

36 TeruioBble NOTEPH B TEILUIOCETAX

37 3aKOH COXPAaHEHHUS U MIPEBPALLEHUS SHEPTUH B
MEXaHUYECKUX U TETUIOBBIX MPOIECCax
[TonroroBka Kk KOHTPOJILHOU PabOTE MO TEME

38 "TennoBslie siBIeHUS. VI3MEHEHHE arperaTHbix
COCTOSHUM BemecTna'"
KoHTponbHas padota o teme "TemioBsie

39 siBNIeHHA. VI3MeHeHHe arperaTHbIX COCTOSTHUI
BeniecTa"

40 OnekTpusauus Ten. J{Ba poaa 3apsioB
VYpok-uccnenosanue "VccnenoBanue

41 CIOoCOOOB Pa3IMYHBIX BEIICCTB
Ha’JIEKTPU30BLIBATHCS "

42 BsaumoneiicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona
Onextpuueckoe nose. HanpskéHHocTh

43 anexTpudeckoro noss. [IpuHnun
CYMEPHO3UINH FIEKTPUUECKUX MOTEH

44 Hocurenu snekTpuyeckux 3apsioB.
DneMeHTapHbIH 3apsan. CTpoeHne aToMa

45 3aK0H COXpaHEHUs IIEKTPUUECKOTO 3apsa

16 [IpoBOHUKH, TUDTIEKTPUKH U
MOJTYTIPOBOTHUKH

47 Ypok-koHpepeHus "DieKTpu3aius B
IOBCEIHEBHOM XU3HUA"

48 Pemienue 3anay no reme "3aKoH COXpaHEHUS

3JIEKTpUYECKOro 3apsaa”




DnekTpuyeckuii Tok. UcTouHuKn

49 1
INEKTPUYECKOTO TOKa
Ypoxk-uccnenosanue "MccnaenoBanue

50 JEeUCTBUSI SJIEKTPUUYECKOIO MOJIS Ha 1
MIPOBOJHUKH U TUAJIECKTPUKH"

o1 DNEeKTpUYECKU TOK B MeTalllIax 1

52 DJIEKTPUUYECKUI TOK B AKUJIKOCTIX U razax 1

53 DneKTpuyecKasi 1erb 1

o4 Cuna Toka. AMnepmerp 1

95 DnexTpuueckoe HanpshkeHue. BonbTmeTp 1

56 JlabopaTtopnast pabota "COOpKa 1 UCTIBITAHUE 1
ANEKTPUYECKOM 1IeTTH TOCTOSHHOTO TOKa"

57 3aBUCHMOCTD CHJIBI TOKA OT HAIIPSI)KCHHUS. 1
3akon Oma 111 y9acTKa 1enu
JlaGopaTtopHast pabota "HcciaenoBanue

58 3aBHCHMOCTH CHJIBI TOKA, TIPOTEKAIOLIETO 1
4yepe3 pe3nucTop, OT HAMPSHKEHUS Ha
pEe3UCTOpE U CONMPOTHUBIICHUS pe3uctopa”

59 DNeKTpUUECKOe COMPOTHUBIICHUE. Y IETbHOE 1
COIIPOTHUBIICHUE

60 JlaboparopHnas pabota "Onpenenenue 1
yIETBHOTO COMPOTUBIICHHS IPOBOTHUKA"

61 Pewenue 3agau no reme "DiekTpuueckoe 1
COINPOTHUBIIEHUE. Y I€TbHOE CONIPOTUBIIEHHE"

62 Pemenne 3amau mo teme "3akor Oma" 1

63 [MocnenoBarensHOE U MapaIeIbHOE 1

COCAMHCHUA ITPOBOAHHUKOB




64

JlaboparopHnas pabora "IIpoBepka npaBuiia
CJI0’KEHHUS HANIPSKEHUN ITpU
MOCIe0BATEIbHOM COEIMHEHUH JIBYX
pe3uctopon"

65

Pemenne 3agau no reMe "llocienoBaTtennpHoe
Y TIapaJuIeJIbHOE COSIMHEHHUS TPOBOTHUKOB"

66

JlaGopatopHas pabota "IIpoBepka npasuia
JUISL CUJIBI TOKA IIPU MapajuieIbHOM
COEIMHEHUU PE3UCTOPOB"

67

Pemenue 3aau Ha npumeHeHue 3akoHa OMa
JUTSL PA3JIMYHOTO COSAMHEHUS TPOBOTHUKOB

68

O/1C n BHyTpEeHHEE CONTPOTUBIICHUE
HCTOYHHKA TOKa. 3akoH OMa U1 HOJIHOU
Lemnu

69

Pewenne 3agau no teme "IJIC, BHyTpeHHEE
COIPOTUBJICHUE UCTOYHUKA TOKA. 3akoH OMa
JUTS TIOJIHOM menu"”

70

JlabopaTtopnast pabota "Onpenenenue D/1C u
BHYTPCHHCTO COMMPOTHUBJICHUA NCTOYHUKA
ToKa"

71

[TpaBuna Kupxroda

72

JlabopaTtopHas padota "IIpoBepka nmpaBui
Kupxroda"

73

Ypok-uccnenosanue "M3yueHnue BoabT-
aMIIepHBIX XapaKTEPUCTUK HEITMHEHHBIX
JJIEMEHTOB"

74

Pabora snexTpuueckoro Toka. MomHocCTh
IIEKTPUYECKOTO TOKa




75

JlaGopatopHas pabota "Ormnpenenenue paboThl
¥ MOIITHOCTH 3JIEKTPHYECKOTO TOKa"

76

3akon JIxoyns-Jlenna. [Torpedurenu
3JIeKTpUYecKoro Toka. Koporkoe 3aMbikanue

77

Ypoxk-koupepermus "OO0bsiICHEHUE U TPUHIIATT
JNEUCTBUSI IOMAITHUX
3JIEKTpOHArpeBaTeIbHBIX TPUOOPOB"

78

[TonroToBKa K KOHTPOJILHOU paboTe 1Mo TeMe
"DJIeKTpUYECKUE 3apsibl. 3apsKEHHBIE TEIa U
X B3aumonaeicTeua. IlocToSHHBIH
3JIEKTPUYECKUNA TOK"

79

KonTponbhas paborta o Teme
"DneKTpuUYeCKue 3apsibl. 3apsHKCHHBIC TeJa U
X B3aumoaeiicTBus. IlocToSHHBIN
3JIEKTPUYECKUMA TOK"

80

TTocTossHHBIE MarHUTEL. MarHuTHOE HOJIE
3eMJIH ¥ €T0 3HAUEHHE I )KU3HU Ha 3eMIIe

81

VYpok-uccnenopanne "M3yueHrne MarHuTHOTO
TOJIs1 TOCTOSTHHBIX MArHUTOB NP HX
o0BeAMHEHNH U pa3jieieHnn. Busyanuzaus
ITOJIS TTOCTOSTHHBIX MardHuToB"

82

OnbIT OpcTena. MarouTHoe mnosje
3JIEKTPUIECKOTO TOKA

83

OngpIT AMnepa. MarsuTHoO€ noJje KaTylIKH €
TOKOM. HpI/IMeHeHI/Ie SJICKTPOMArHmuToOB B
TCXHHUKC

84

Cuna Amnepa u onpezeneHue eé
HaIlpaBJICHUA




Pemenue 3anaq o teme "Cuna Amnepa u

8 onpezeeHue e€ HanpaBiIeHU"
DNEKTPOABUTATENh TTOCTOSTHHOTO TOKA.

86 Hcnonb30BaHue 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

87 Bcepoccuiickas npoepodHas pabota

88 Bcepoccuiickas mpoBepodHas padora

89 JlabopaTtopHasi pabora "M3ydueHue qeicTBus
MarHMTHOTO MOJIs Ha IPOBOJHUK C TOKOM"

90 VYpoxk-koHpepenuus "l[IpakTuueckoe
IPUMEHEHHUE AJIeKTpoiBUraTenei"

01 JlabopaTtopHast pabora "KoHcTpynpoBaHue u
u3ydeHue paboThl dNeKTpoaBUraTens"

92 JlaGopatopHas padota "U3mepenue KI1/]
3JIEKTPOJIBUTATEIbHON YCTAHOBKH"

93 OnbiTel @apajiest. 3aKOH JIEKTPOMAarHUTHOM
uHaykuuu. Ipasuio Jlenna
VYpok-uccnenosanue "HcciaenoBanue

94 W3MEHEHUI 3HAYCHHUSI U HAIPABIICHUS
WHJYKIIMOHHOTO TOKa"

Pemenne 3agad mo teme "3akoH

95 AJIEKTPOMArHUTHOM HHAYKUUU. [IpaBuito
Jlenma"

9% DnektporeHepatop. CriocoObl MOTyYeHUS
JJIEKTPOIHEPTUU
VYpok-koHpepeHus "DIeKTPOCTAHIINHA HA

97 BO300HOBJISIEMBIX HCTOYHHUKA SHEPTUH.

HpOGJ'ICMBI 3KOJOTruM. TOIIMBHBIC 3JI€MEHTHI




U DJICKTPpOMOOHIH"

KonTtpomnbHas pabota "I1eKTpOMarHuTHbIE

98 " 1
SIBJICHUSA

99 Pabora ¢ Tekcramu o Teme "TerioBbie 1
SIBJICHUS"
Pabora ¢ Tekctamu 1o Teme "DIeKTpUYecKue

100 3apsiibl. 3apsKEHHBIE TN U UX 1
B3auMoeicTaue"

101 Pabora ¢ Tekcramu o teMe "'llocTosTHHBIH 1
3NIEKTPUYECKHUM TOK"

102 Pab6ota ¢ Texctamu 1o TeMe "MaruuTHbIe 1
SIBJICHUS ¥ 3JIEKTPOMArHuTHast MHIyKIuys"

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 225




9 KJIACC

KoanuyecTBo yacoB

Nen/m | Tema ypoka B Kontposbnbie | IlpakTuueckue
cero padoTbI padoTbI
Mexanundeckoe nBuxeHue. MarepuanbHast
1 Touka. CriocoObl OMMCaHMSI MEXaHUYECKOTO 1
JIBUKCHHUS
9 Cucrema orcuera. OTHOCUTEIBHOCTh 1
MEXaHHYECKOTO JABIKEHUS
3 BekTopHble BeIMUMHBI, OTIEPALIUH C 1
BEKTOpPAMH, IMPOECKIIUUA BEKTOPOB
4 Paanyc-BekTop MaTepuaibHOM TOUKH, 1
nepeMeleHre Ha MmiIoCKoCTH
S) PaBHOMEpHOE NPAMOJIMHENHOE IBUKEHUE 1
6 Pemenue 3anay no teme "PaBHOMepHOE 1
IPSIMOJIMHEIHOE ABM>KEHKE"
HepaBHoMepHOE npsAMOIMHENHOE
7 nBukeHue. CpeHsis U MTHOBEHHAs 1
CKOPOCTb TeJIa IPU HEPAaBHOMEPHOM
JIBIKEHUH
JlabopaTtopHas padota "Onpenenenue
8 CpeIHel CKOPOCTH CKOJIBKEHUS OpycKa HITH 1 1
JBUKEHUS 1IApUKa 110 HAKJIOHHOU
IUIOCKOCTH "
9 PaBHOyCKOpEHHOE NPSIMOJIMHEHHOE 1
JNBUKEHUE. Y CKOpEHUE
10 CKOpOoCTh PAaBHOYCKOPEHHOTO 1




npsMosInHetHoOTO ABKeHus. [ paduk
CKOpPOCTH

11

Pemenue 3agau no reme "CkopocThb
PaBHOYCKOPEHHOT'O IPSIMOJIMHEMHOTO
NIBYKeHuT"

12

Ilepemenienue npu paBHOYCKOPEHHOM
IPSIMOJINHEIHOM JIBUKEHUU

13

JlabopaTtopHas padota "Onpenenenue
YCKOpEHUS Teja MpU PaBHOYCKOPEHHOM
NBIDKECHUH 110 HAKJIOHHOHW ILUTO0CKOCTH"

14

Pewenue 3anau no reme "llepemerienue npu
PAaBHOYCKOPEHHOM IMPSMOJIUHEHHOM
JBIOKeHun"

15

JlabopaTtopHast padota "HccnenoBanue
3aBHCHMOCTH IIyTH OT BPEMEHHU IIPU
PaBHOYCKOPEHHOM JIBIKEHUU 0e3
HayaJIbHOM CKOpOCTH"

16

I'paduueckas unTEpHIpeTaIis yCKOPEHHUS,
CKOpPOCTH, NPONUJAECHHOTO IyTH U
MepeMENIEHUs IS IPSIMOJIMHENHOTO
JIBAYKECHUS

17

Pemenue 3amgad o reme "['paduueckas
WHTEpIpEeTaIs YCKOPEHUs, CKOPOCTH,
MIPOMIEHHOr0 yTU U MepEMELLEHUS JIs
MPSIMOJIMHEHHOTO IBUXKEHUS "

18

Yckopenue cBo0ogHOT0 najaeHus. ObIThI
T"ammnes

19

Pemenue 3amau o treme "YckopeHue




cBOOOHOTO MaieHus"

Z[BI/I)KGHI/IG TCIIa, 6p0H_IeHHOF0 o[ yriioM K

20
TOPU30HTY

1 Pemenue 3amad mo treme "JIBrkeHwme Tena,
OpOIIEHHOTO 10T YTJIOM K TOPU30HTY"
JIaGopatopnas pabota "UccnenoBanue

22 JBUKEHHS TeJa, OPOLIEHHOTO O] YTIIOM K
TOpPU30HTY"
Pemenue 3amad mo teme " JIBrkeHHE MO

23 JEHCTBUEM YCKOPEHHSI CBOOOTHOTO
naneHus"

24 JIBM>KeHHE TI0 OKPY>KHOCTHU

o5 JInneliHas M yriioBasi CKOpOCTb, IEPUOJ U
4acToTa

%6 CKOpOCTh M yCKOPEHUE MPH JBUKCHUH TI0
OKPY>KHOCTH

97 Pemenue 3amad mo teme "J[BukeHue 1o
OKpYy>KHOCTH"
Ypoxk-koHpepeHnus "Pacrio3HaBaHue U

28 MpUOIMHKEHHOE ONKUCAHNE PA3IMYHBIX BUIOB
MEXaHUYECKOTO JBMKECHUS "
[ToaroToBKa K KOHTPOJIBHOM paboOTE MO TEME

29 "MexaHU4YEeCKOE ABUKEHUE U CIIOCOOBI €T0
onucanus"
KonTponbhas pabora o teme

30 "MexaHn4ecKoe IBMKEHNE U CIIOCOOBI €T0
ornucaHus"

31 Ilepssiii 3akoH HptoTOoHA. BexTop cuiiel




Bropoii 3akoH HeroTOHA.

32 PaBHopelicTBytOIas cuia

33 Tpetuii 3akoH HetoTona. Cyneprno3uius cui

34 Cuna ynpyrocta. 3akoH ['yka

35 Pemenue 3anau no reme "Cuia ynpyroctu"
JlaboparopHas pabora "VccnenoBanue

36 3aBUCHUMOCTH CHJIbI YIIPYTOCTH,
BO3HHUKAIOIIEH B IPY>KUHE, OT CTETIEHH
nepopManuu npyXuHsr"

37 Cuna tpenus. Koadduuument tpenus

38 JlaGopaTtopHas padota "OnpeneneHue
Kod(duLIeHTa TPEHUS CKOJIbKEHUS "
JlabopaTtopHast padota "HccienoBanue

39 3aBUCHUMOCTH CUJIbI TPEHUS CKOJIBKEHHUS OT
CHJIbl HOPMAJIBHOTO JAaBJIeHUs"

40 JIBu>KeHUe TeJl [0 OKPYKHOCTH MO/
JeHCTBHEM HECKOJIBKUX CHUJI

41 3akoH bepHysum u nogbEMHas cuia Kpblia
Ypoxk-koHpepennus "CoBpeMeHHbIE
JeTaTeNbHBIC anmnapaThl, Cy/1a Ha OIBOAHBIX

42 KPBUIbSX, aHTUKPBLJIO HA CKOPOCTHBIX
aBTOMOOWISX. J[BIKeHME 1moe3/1a Ha
MarHuTHOM nmoaymike"

43 Cuna TsKecTH ¥ 3aKOH BCEMHPHOTO
TATOTCHUS

44 JIBIDKEHHE TeJ BOKPYT IPaBUTAIIMOHHOTO
uentpa. [lepBas kocMuyeckas CKOPOCTh

45 HesecomocTs 1 eperpy3ku




PaBHOBECHE MaTepUaIbHON TOUKH.

46 AGCOIIOTHO TBEPAOE TEIO

47 MowmenT cwibl. [IpaBuiio MOMEHTOB

48 VYpok-uccnenosanue "OnpeaeneHue eHTpa
TSHKECTH Pa3JIMYHbIX TET"
Nmnynec Tena. U3MeHeHne uMIyIbca.

49 Wmnynbsc cuiibl. YIpyroe u Heynpyroe
B3auUMOJEHCTBUE

50 3aKOHbI U3MEHEHUS U COXPAHEHUSI UMITYJIbCa

ol PeaktuBHOE nBMXKEHNE

59 Pemenue 3amau mo reme "3aKoH COXpaHEHUS
nMmnyinsca. PeaktuBHoe nenxenue"

53 Mexannueckasi paboTa ¥ MOIITHOCTb

54 PaGota cuiibl TKECTH, CUITBI YIIPYTOCTH U
CWJIBI TPEHUS
JlaboparopHas pabota "Onpenenenue

55 PpabOTHI CHITBI TPEHUS IPU PABHOMEPHOM
JBYKEHUH TEJa TI0 TOPU30HTAIBHON
nosepxHoctu"

56 CBs13b SHEPTrUM U PadOTHI
JlabopaTtopHas padota "Onpenenenue

57 paboTHI CHITBI YIIPYTOCTH TP MOIBEME TPy3a
C UCTOIH30BAaHUEM HETIOABIIKHOTO U
MOJIBI>KHOTO OJIOKOB"

58 [ToTenuanpHas SHEPTUs

59 Kunernueckas sueprusi. Teopema o
KMHETUYECKON SHEPTUuu

60 3aKOH U3MEHEHHUS U COXPAHEHUS




MEXaHNYECKON JHEPTUH

61

Pertennie 3aga4d mo teme "3aKoHBI
W3MEHEHUS ¥ COXPaHEHUSI MEXaHUYECKOU
sHeprun"

62

[loaroToBka K KOHTPOIBHOM paboOTe MO TeMe
"B3aumopeiicTBue Tel. 3aKOHbI COXpaHEHHS"

63

Kontponbhas paboTa o teme
"B3aumopeiicTBue Teil. 3aKOHbI COXpaHEHHS"

64

KoneodarensHoe nmxkenne. OCHOBHBIE
XapaKTEPUCTUKH KOJIeOaHUM: TIEPHO/I,
4acTOTa, aMIUIATY 1A

65

MaremaThuecKui U Npy>KUHHBIA MasTHUKH.
JlaGopaTtopHas padota "HccienoBanue
3aBHCHMOCTH TEpHOa KOJIeOaHui rpy3a Ha
HUTH OT JJINHBI HUTH"

0.5

66

JIaGopatophas pabota "UccnenoBanue
3aBHCUMOCTH MEpHOa KOJIeOaHui
IIPYXHMHHOI'O MasiTHUKA OT Macchl rpy3a”

67

I"apmonmnueckue konedanus

68

JlaGopaTopHas padoTta "M3mepeHue
yCKOpEeHUs: CBOOOHOTO NajieHus"

69

3aryxaroue kojaebanus. BelHyKaeHHbIE
KoJiebanus. Pe3onanc

70

[peBpateHre 3Hepruy Npu KosuedaTeIbHOM
JBHKEHUU

71

VYpoxk-uccnenoanue "l[Ipoepka
HE3aBUCUMOCTH IepHoa KoJeOaHuii rpy3a,
MOJIBEIIEHHOTO K JIEHTE, OT MacChl rpy3a"




MexaHU4YeCKHE BOIHBI: MMpOAOJIbHBIC 1

72
ToTIepeyHbIe

73 CBoiicTBa MEXaHMYECKUX BOJIH. JlIMHA
BOJIHBI U CKOPOCTb €€ pacpOCTPAHEHUS
VYpok-uccnenosanue "Habmonenue

74 uHTEephEepeHINH 1 AU(paKIIUK BOJIH HA
MOBEPXHOCTH BOJIbI"

75 Ypok-koHbpepenus "MexaHndecKue BOJIHbI
B TBEpAOM Tene. CelicMuuecKkue BOJIHBI"

76 3ByK. PacnipocTpaneHue u oTpaxkeHue 3ByKa

77 Pemenwue 3anay no reme "3Byk"
VYpok-uccienoBanue "IKCIEPUMEHTAIBLHOE

78 OTIpe/ICNICHUE TPAHUI] YACTOTHI CIBIIITIMBIX
3BYKOBBIX KoseOaHuit"

79 I'poMKOCTb 3BYyKa M BBICOTA TOHA.
AKyCTHYECKUI pEe30HaHC.

80 VYpok-uccnenopanue "Habmronenue n
00BSICHEHHE aKyCTHYECKOTO pe30HaHca"
WNudpas3syk u ynbrpazByk. Kondepenus

81 "Hcmonb30BaHue yabTPa3ByKa B
COBPEMEHHBIX TEXHOJIOTHSIX"

82 DIIeKTPOMArHuTHOE TOJIE U
3JIEKTPOMATHUTHBIE BOJTHBI

83 CBoiicTBa 3J€KTPOMArHUTHBIX BOJH
Ypok-kondepennus "lllkana

84 3JIEKTPOMArHUTHBIX BOJIH. Miconk3oBaHme

3JEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
cBsa3u. Pagnomnokamusa. Kocmuueckast ¢Bsa3p




Pemenue 3alaq Ha OIIpCACICHUC YaCTOThI U

8 JUTMHBI 3JIEKTPOMArHUTHOM BOJHBI

86 DneKkTpoMarHuTHas IpUpo/ia CBETa.
CxopocTsb cBeTa

87 BonHoBBIE CBOIiCTBA cBeTa: MHTEpDepeHIns
U AuQpakius

88 JlydeBast MO/IeNIb CBETA M T€OMETpUYECKAs
onTuka. MIcTouHuku cBera

89 [IpssMonuHEHOE pacIpOCTPAHEHUE CBETA.
3armenust ConHua u JIyHsl

90 3akoH oTpaxkeHMs cBeta. [lmockoe 3epkaio

01 [TocTpoenune n3o0paxeHu,
c(hOpMHUPOBAHHBIX 3ePKATIOM

92 [Ipenomnenue cBeta. 3aKOH MPETOMIICHUS
cgeta. [losiHOE OTpakeHue cBeTa.
JlabopaTtopHas pabota "HcciaenoBanue

03 3aBUCHUMOCTH yTJjla IPeJOMJICHHUS OT yriia
Ma/ICHUS] CBETOBOTO JIyda Ha TPaHUIIe
«BO31YX-CTEKIIO»"

94 VYpok-uccnenoBanue "AHanu3 U 00bSICHEHUE
ONTHYECKOr0o MUpaxa"
Ypoxk-koHpepenus "Vicnons3oBanue

95 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBA3B"

96 JIuH3za, X0/ Ty4eil B IUH3E

97 dopmyra TOHKOH JIMH3bI

08 JIaGopatopHas pabota "Onpenenenue

(hOKYCHOTO PaCCTOSIHUS ¥ OTITUYECKOM CHIIBI




cobuparomieit TMH3bI"

[Tony4yenue n306paxeHui ¢ MOMOILBIO

% coOMparoIIe U pacCeUBAIOIICH JTUH3
VYpok-konbpepenuus "[Ipunuun nedcTeus

100 ONTUYECKUX MPUOOPOB (MUKPOCKOTI,
Teneckor, (poroanmnapar)"”

101 ['ma3 xak onrtuyeckas cuctema.
bnu3opykocTs 1 1abHO30PKOCTh
Pasnoxxenue Oenoro cseta B creKTp. ONbITHI

102 Hprorona. CiokeHue CrieKTpaibHbIX IIBETOB.
Hucnepcus cBeta
VYpoxk-npaktukyMm "Habmronenue u

103 00BSICHEHHUE OIBITOB MO PA3TOKEHHUIO
Oenoro cBera B criekTp. [lomydenue 6eoro
LIBETA [IPU CJIIOKEHUU I[BETOB"

104 OnebiTel Pezepdopaa u niuanerapHas MOAEIb
aToma

105 [Toctynater bopa. Monens aroma bopa.
HcnyckaHnue 1 nOrJIoIeHHE CBETa AaTOMOM.

106 KBanTsl. JInHeHYaThIe CICKTPHI
VYpok-nipakTukyM "HaOmro1eHre CrutonHbIX

107 Y TMHENYAThIX CIEKTPOB U3IyYEHUS U
UCITyCKaHUs"

108 PagnoaktuBHOCTH. Anbda-, 6eTa- u ramMmma-
U3J1y4eHUs

109 Crpoenne aroMHOro spa. Hykinonnas
MO/I€JIb aTOMHOTO si/ipa

110 PanuoaxTtuBHbIE peBpaieHus. M3otomnbl




111

Ilepuon nomypacnazna

VYpoxk-konpepenuus "JlenicTBue
PaIMOAKTUBHBIX U3ITyYCHHI Ha )KHBBIC

112 OpraHU3MBIL. 3alIuTa OT PaMOAKTUBHOTO
n3ny4yeHus"

113 SAnepuble peakiyu. 3aKOHbI COXPAHEHUS
3aps0BOIO U MAaCCOBOTO YHCET

114 DHeprus cBsA3M aTOMHBIX sifiep. CBsI3b MacChl
Y DHEPTUH

115 Pemenue 3anay no reme "SnepHbie peakiuu.
DHeprusi cBs3u"

116 Peakuuu cunTe3a u AenaeHUs saep.
Hcrtounnku sueprun CosiHLIA U 3BE3]T
VYpoxk-koH(pepeHnuus "SAnepHas sHEpreTUKA.

117 DKOJIOr4ecKHe MpoOIeMbl SIIEPHOM”
SHEpPreTHKu"

[ToaroToBKa K KOHTPOJIBLHOM pabOTE MO TeMe

118 "Konebanus u BoaHbI. CBETOBBIC U
KBAaHTOBBIC SIBJICHUS "

119 Kontpoinbnas padora o teme "Konebanus u
BOJIHBI. CBETOBBIC M KBAHTOBBIC SIBJICHUS "

120 Pemenne pacueTHbIX Mo TeMe
"MexaHn4yeckoe IBUKeHue"

121 Pemienue pacueTHbIX U KAUECTBEHHBIX 3a]1a4
o Teme "B3aumoneiicteue ten"

Pemenne pacueTHBIX ¥ KaUE€CTBEHHBIX 3a/1a4

122 110 TeMe "3aKOHBI COXPAHEHUS YIHEPTUH U

umnysibca"




JIaGopaTopHbie paboTHI 110 TEME

123
"MexaHn4yeckoe IBUKeHue"

124 JlaGopaTopHbIie pabOTHI ITO TEME
"B3aumonencrBue tea"

125 JlaboparopHsie paboTsl o Teme "[IpocThie
MEXaHU3MBI"

126 Pemenne pacueTHBIX U KAaUECTBEHHBIX 337144
o Teme "TernoBsie MPOIecch”
Pemrenne pac4eTHBIX M KAYECTBEHHBIX 3a1a4

127
o teMe "BraxuocTts"

128 Pemenne pacueTHBIX U KaUE€CTBEHHBIX 3a/1a4
o Teme "KIIJI TermoBbIx nBurarenei”
Pemrenne pac4eTHBIX M KAYECTBEHHBIX 3a1a4

129
o TeMe "3aKOHBI HOCTOSHHOT'O TOKa"

130 Pemenne pacueTHBIX U KaUE€CTBEHHBIX 3a/1a4
o reMe "KIIJ] anekTpoycraHoBOK"

131 JlaGopaTopHbIie pabOTHI 110 TeMe "3aKOHBI
MOCTOSTHHOTO TOKa"

132 JIaGopatopHsbie paboThI 1o TeMe "CBeToBbIe
siBIIeHUA"

133 Pabora ¢ Tekctamu o teMe "3aKOHBI
COXPAaHEHHUS B MEXaHUKe"
Pabora ¢ Texkcramu o teMme "Koiebanusa u

134
BOJIHBI"

135 Pabora ¢ Tekcramu o teMme "CBETOBEIE
siBIIeHuA"

136 Pabora ¢ Texcramu o teMme "KBanrtosasa u

saepHas pusuka"




OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME

136

24.5







INPOBEPAEMBIE ITPE/IMETHBIE PE3YJIBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJBHON TPOT'PAMMBI OCHOBHOTI'O
OBHIEI'O OBPA30OBAHUA

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJibTara

11

IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI OCBOECHHSI OCHOBHOM
o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs

HCII0JIB30BATh N3YYCHHBIC ITOHATHUA

1.2

pasyinyaTh SBJICHUSA 110 OIIMCAHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUYECKOE SBICHUE

1.3

14

pacrno3HaBaThb  HPOSIBIEHUE  HU3YyYEHHBIX  (PU3MUECKUX  SBJIECHUH B
OKpY’KalolleM MHUpe, B TOM 4YHclie (U3MUECKUE SIBICHUS B MPHPOJE, MPH
9TOM TMEpPEeBOJAUTH MPAKTHYECKYI0 3aJady B Y4eOHYIO, BBIACIATH
CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (PU3UUECKUX SBICHHUMA

OIIMChIBATh H3YYCHHBLIC CBOICTBA TEl U (1)I/I3I/I‘ICCKI/Ie SABJICHUA, HUCIIOJIb3YA
(bHBI/I‘-IeCKI/Ie BCJIMYHHEI, npu OIIMCaHHUH MMpaBUJIBHO TPAKTOBAThH
(bmnqecr(nﬁ CMBICJI UCIIOJIB3YEMbBIX BCJIMYHH, UX 0003HaYCHHS U CIAWMHUIIbI
(bI/I3I/IquKI/IX BCJIMYHWH, HAXOJAWUTb (I)OpMy'J'IBI, CBA3BIBAIOIIUC TAHHYIO
(I)I/ISI/ILICCKYIO BCJIMYMHY C JpyruMHu BCIUWYWMHAMH, CTPOHUTH Fpa(I)I/IKI/I
HU3YUCHHBIX 3aBUCUMOCTEM (1)1/1314%01(1/1)( BCJIMYNH

15

XapaKkTepU30BaTh CBOWCTBAa Tei, (U3MYECKHUE SBICHUS U TIPOIECCHI,
UCTIONIb3YSl ~ M3YYEHHBIE 3aKOHBI, TPH 3TOM JaBaTh CJIOBECHYIO
(hOopMyIHPOBKY 3aKOHA U 3alMCHIBATh €M0 MaTEMaTHUYECKOE BhIpaXKEHHE

1.6

OOBACHSTH (PU3NUECKUE SBIICHUS, TPOIIECCH M CBOICTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTYyaIlMi MMPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISBIAThH
MPUYHMHHO-CJIE/ICTBEHHBIE CBSI3M, CTPOUTH OOBsCHEHHE U3 | — 2 JTOTHUECKUX
maroB ¢ omnopoil Ha 1 — 2 W3y4eHHBIX CBOWCTBA (DM3MYECKHUX SIBJICHUM,
(u3NYeCKUX 3aKOHA MM 3aKOHOMEPHOCTU

1.7

pemath pacuy€THble 3aaud B 1 — 2 JeHCTBUS, HCHOJIB3yS 3aKOHBI U
(dbopmynbl, cBs3bIBatOIUe (U3UYECKHE BETUYMHBI: HAa OCHOBE aHaIU3a
YCJIOBHS 3aJ]a4Ml 3aIMCHIBATh KPATKOE YCJIOBUE, MOJACTABIISTH (PU3HMUECKUE
BEITMYMHBI B (OPMYJIBI U TPOBOAHUTH PACYETHl, HAXOJHUTH CIIPABOYHBIC
JaHHBIC, HEOOXOAMMBIE AJI PEIICHUs 3a]ad, OIEHUBATh PEATHCTUYHOCTH
MOTY4YeHHOMW (PH3NUECKON BEITMUNHBI

1.8

pacno3HaBaThb HPOOJEMBI, KOTOpPbIE MOXHO pPEIIUTh HpU I[OMOIIU
(U3NIECKUX METO/OB, B ONMCAHWU HCCIICIOBAHHS BBIICITSTH MTPOBEPSIEMOE
Mpeanoyioxenue (TUIoTesy), pa3indaTh U UHTEPIPETUPOBAThH MOTYUESHHbIN
pe3ynbTaT, HaXOAUTh OIIMOKM B XOJI€ OIbITA, JeJaTh BBIBOJBI IO €ro




pe3yabTaTaM

1.9

IPOBOJUTH OTIBITHI 110 HAOIIOACHUIO (PU3NYECKUX SIBICHUH WM (PU3HYECKUX
CBOMCTB Te: (OpMYIMPOBATH MPOBEPSEMbIE IMPEINOIOKEHHS, COOMPATh
YCTaHOBKY M3 IPEUIOKEHHOTO OO0OPYIOBAaHUS, 3aIUCHIBATH XOJ OMBITA U
(GOopMyIHpPOBaTH BEIBOIBI

1.10

BBIIOJIHATh NPSMbIE H3MEPEHUS C MHCIOJIb30BAaHMEM AaHAJIOIOBBIX U
M(pPOBBIX MPUOOPOB, 3aMMCHIBATh IOKAa3aHUS MPHOOPOB € yYETOM
3aJJaHHOH aOCOIIOTHOM NOIPENIHOCTH U3MEPEHUI

111

MPOBOJIUTH MCCJICIOBAHUE 3aBUCUMOCTH OJIHOM (PU3UYECKOW BEIMYHUHBI OT
JpYyrol € HCHOJb30BAaHHEM TMPSAMBIX M3MEPEHUN, Yy4acTBOBAaTb B
IUTAHUPOBAaHUM  y4eOHOTO  HCCIeNOoBaHUS, CcOOUpaTh YCTAaHOBKY H
BBIMOJHATh W3MEPEHUs, CleAysd NpPeIIoKEHHOMY IIaHy, (UKCHUPOBATH
pPEe3YNIbTaThl TIOJYYCHHOW 3aBUCUMOCTH (DH3WYECKUX BEIMYUH B BHUJC
MPEIOKEHHBIX TaOMUIl ¥ TpaduKoB, NelaTh BHIBOABI MO pe3yJIbTaTaM
HCCIICTOBAHUS

112

MPOBOJNTH KOCBCHHBIE M3MEPEHUs (PUINYECKUX BEIMYUH, CIECIYyS
NPEJIOKEHHOW WHCTPYKIMHU: TPU BBIMOJTHEHUH U3MEPEHU coOupaTh
JKCIIEPUMEHTAJIbHYIO YCTAaHOBKY M  BBIYHCIATH 3HAYCHHE HCKOMOM
BEJTMYMHBI

1.13

1.14

cOOIIOIaTh MpaBHiIa TEXHUKH OE€30MAaCHOCTH NPU paboTe ¢ 1a00paTOPHBIM
000pyIOoBaHHEM

yKa3bIBaTh NPHUHLUIMBI JCHCTBHSA NPUOOPOB M TEXHUYECKHX YCTPOMCTB,
XapakTepu3oBaTh MPHUHIUNBI  JEHCTBHS  W3YYEHHBIX NPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C MOMOIIBIO MX ONHWCAHHS, UCTONB3YS 3HAHHUA O
CBOMCTBaX (M3MYECKHX SIBICHUH M HEOOXOIMMBbIE (PU3MUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJAWTh  TpUMEpbl  (HaXoauTh  MHPOPMAIMIO O  TMpUMEpax)
MPAKTHYECKOTO HCIIOIB30BaHMs (DU3MUSCKUX 3HAHWW B TIOBCEIHECBHOMN
KU3HU I oOecredeHnss 0e30MacHOCTH MPU OOpaIleHUuu ¢ MpUdopamMu U
TEXHUYECKUMHU YCTPOHUCTBAMU, COXPAHEHHSI 3I0POBbsl M COOMIOCHUSI HOPM
9KOJIOTHYECKOT'0 MOBEIEHUS B OKpYXKarolllel cpesie

1.16

OCYIIECTBISATh OTOOp HMCTOYHHMKOB HWH(opManuu B cetu HHTEpHET B
COOTBETCTBUU C 33/IaHHBIM MOUCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIINXCS
3HAaHUH W NOyTéM CpPaBHEHMSI PA3JIMYHBIX HCTOYHHUKOB  BBIICIATH
uH(OpMaII0, KOTOpas SBISETCS NPOTUBOPEUUBOWMIN MOXET OBITh
HEJI0OCTOBEPHOM

1.17

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYE€OHBIX 33JaHUN HAyYHONOIYJSPHYIO
JIUTEPaTypy (PU3UYECKOTO COAEPIKAHMS, CIPABOYHBIE MAaTE€PHUAJIbl, PECYPChI
cetu VHTepHer, BiageTh NpuUEMaMU KOHCIEKTUPOBAHMS  TEKCTA,
npeoOpa3oBaHus HH(POPMAIMK U3 OAHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co31aBaTh COOCTBEHHEBIE KpaTKUC MHUCbMCHHBIC W YCTHBIC COO6HIGHI/I$[ Ha
OoCHOBE 2 — 3 UCTOYHUKOB MH(pOpManuu (PU3NIECKOTO COAEPIKAHMS, B TOM




YquCie MyOJUYHO JIeNIaTh KPaTKUe COOOIIEHUS O pe3yabTaTax MPOCKTOB WU
y4eOHBIX HCCJIECIOBAaHUMN, MPU ITOM TPAMOTHO HCIIONH30BATh W3YYCHHBIN
NOHATUWHBIA ammapar Kypca (HU3UKH, CONPOBOXKIATH BBICTYIUICHUE
Mpe3eHTalueH

1.19

IpU BBHINOJHEHUH YYE€OHBIX NPOEKTOB M HCCIEIOBAaHUM pachpeieniTh
00s3aHHOCTU B TpYyNIE B COOTBETCTBUM C IIOCTABJICHHBIMU 3a/layaMy,
CICAUTh 3a BBIIOJHEHUEM IUIAHA JCMCTBUM, aJE€KBaTHO OLICHUBATh
COOCTBEHHBIM  BKJIJ B  JEATENBHOCTh  IPYMIbl,  BBICTPAUBATh
KOMMYHUKATHBHOE B3aMOJECHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLUX

8 KJIACC

Kon
NPOBEPSAEMOr0
pe3yabrara

11

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHusi

HCIIOJBb30BAaTh IMOHATHUA

1.2

pasiindaTth ABJICHUSA IO OIMMMCAHHUIO MX XapPaKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (bI/ISI/ILICCKOC SIBJICHUC

1.3

pacmo3HaBaTh  MPOSIBICHHWE M3YYCHHBIX  (DU3MYECKHX  SBICHHHA B
OKpY’KalolleM MHUpE, B TOM 4YHclie (U3UUECKUE SIBICHUS B MPHUPOJE, MPH
OTOM TMEPCBOJUTH IMPaKTUICCKYIO 3aga4y B yqe6Hy10, BBIACIIATH
CYIIIECTBEHHBIC CBOMCTBA (TIpU3HAKH) (DU3UICCKUX SBICHUN

14

OIMCHIBATh M3YYCHHBIE CBOWCTBA Teld U (PU3UUECKUE SIBICHUS, UCHOJB3YS
¢u3nyeckue  BENUYMHBI, IPU  ONUCAHUU  MPABUIBHO  TPAKTOBATh
(Gu3n4ecKuii CMBICT HUCMOJIb3YEMbIX BEJIUYMH, OOO3HAYEHHMS WM €IUHMIIBI
(¢u3MYeCKUX BETUYMH, HAaXOIUTh (OPMYINbI, CBSA3BIBAIOIINE JIAHHYIO
(GU3NYECKyI0 BEIMYMHY C JAPYITMMH BEIUYMHAMH, CTPOUTH Tpaduku
M3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEINYNH

15

XapaKTepu30BaTh CBOWCTBA TeJd, (U3NYECKUE SIBICHUS U MPOIECCHI,
WCIONb3Yysl  MU3YyYEHHbIE 3aKOHbI, NpPU HTOM JaBaTh  CIIOBECHYIO
(hOpMyIMPOBKY 3aKOHA U 3alMCHIBATh [0 MATEMATHYECKOE BBIPAKCHHE

1.6

OOBSICHATh (PU3MUECKUE MPOLECCHl W CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalUd IPAaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BbIABIIATH
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh 00bACHEHHE U3 1 — 2 JOrMuecKux
1aroB ¢ momompio 1 — 2 W3y4YeHHBIX CBOWCTBA (PH3MUECKUX SIBICHUA,
(bU3NIEeCKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemars pacdy€THble 3aJadud B 2 — 3 JEHCTBUS, HUCIOJb3Ys 3aKOHBI M
dbopMyIbl, CBs3bpIBaONIME (PU3UYECKHE BEIUYMHBI: HAa OCHOBE aHAIHM3a
YCIIOBHs 3aJa4d 3alMCBIBATH KPATKOE YCIIOBHE, BBIABIATH HEAOCTATOK
JaHHBIX IS peLIeHWs 3aJaud, BBIOUPATh 3aKOHBI U (QOpPMYIIbL,
HeoOXoIuMble il €€ pelleHus, MPOBOJUTh pacuy€Tbl W CpaBHUBATH




IMOJIY4YCHHOC 3HAYCHUEC (1)H3PI‘-I€CKOI>1 BEJIIMYNHBI C U3BECTHBIMU JaHHBIMU

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pPEIIUTh MpPH ITOMOIIN
(GU3NUEeCKUX METOJ0B, HCIHOJb3Yys ONHUCAHUE MHCCIEIOBAaHUS, BBLICIATH
IpoBEpsEMOE  MPEANONI0KEHUE, OLIEHUBATh IPAaBUIBHOCTh  MOpPSIKA
IPOBE/ICHUS UCCIIEIOBAHUS, 1EJ1aTh BHIBObI

1.9

MIPOBOJIMTH OIIBITHI IO HAOTIOACHUIO (U3HICCKUX SIBJICHUN WA (DHU3UIECKHIX
CBOMCTB Ten: (HOpMYIHpPOBATh MPOBEPSIEMBIE MPEANONIOKECHHUS, COOUPAThH
YCTaHOBKY W3 MPEIJI0KEHHOrO0 O0OpYyIOBaHUS, OMUCHIBATH XOJ OMbITA U
dbopMynupoBaTh BHIBOABI

1.10

BBIIIOJIHATE MPAMBIC U3MCPCHUSA C MCIIOJIb30BAHUCM aHAJIOT'OBBIX HpI/I60pOB
U JTaTYUKOB (PU3MUECKUX BEJIMYUH, CPAaBHUBATH PE3YNbTAThl U3MEPEHUN C
y4€TOM 3aTaHHOU a0COFOTHOM MOTPEITHOCTH

111

IPOBOJUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJHOW (PU3MUECKON BEITMYUHBI OT
Ipyrol ¢  HCHOJb30BAaHUEM  NPSIMBIX  HM3MEPEHHH:  IJIaHUPOBATh
UCCIIe/IOBaHNE, COOMpPATh YCTAHOBKY W BBINOJHATH H3MEPEHUs, CIEeays
OpEUIOKEHHOMY  IUIaHy,  (UKCUpOBAaTh  pe3yibTaThl  MOJYYEHHOM
3aBHCHMOCTH B BHUJI€ TaOJUI U rpaUKOB, AeNaTh BBIBOJIBI M0 pe3yibTaTaM
UCCIIeI0BaHUS

1.12

NPOBOJUTh KOCBEHHBIE H3MEpPEHMs (U3UYECKUX BEJHYMH: TUIAHUPOBATH
U3MEpEeHUs, CcOoOMpaTh  HKCIEPUMEHTAJbHYIO  YCTaHOBKY,  CIIEIys
NPEeJIOKEHHOW HHCTPYKIUH, U BBIYUCIATH 3HAYCHHE BETUYMHBI

1.13

coOroaaTh MpaBuiia TEXHUKH 0€30MIaCHOCTH MpHU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHHEM

1.14

XapakTepU30BaTh MPUHLMUIBI  JEHUCTBHS  U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWUCTB C OMOPOM HA MX OINUCAHMS, UCIONB3Ysl 3HAHUS O
CBOMCTBaxX  (pu3MUYecKMX SABJICHMA ©  HEoOXoaumble  (pU3MUYECKHe
3aKOHOMEPHOCTH

1.15

paclo3HaBaTb MPOCTHIC TEXHUYCCKUC yCTpOﬁCTBa n  HU3MCPUTCIBbHBIC
npuOOpbl MO CXeMaM W CXEMaTUYHBIM PHUCYHKAM, COCTABISATH CXEMbI
JJIEKTPUYECKUX  LeNell ¢  MOCIEAOBATENbHBIM M MapajlielbHbIM
COEIMHEHUEM DJIIEMEHTOB, pa3iinyas YCIOBHBbIE O0OO3HAUEHUSI 3JEMEHTOB
3JIEKTPUYECKHUX LEneH

1.16

OPUBOIUTH  MPUMEPHl  (HaXOoAWTh  WHGOpMANUIO O  TpUMepax)
MPAKTHYECKOTO HCIONb30BaHMUs (U3MUECKUX 3HAHUW B TOBCEIHEBHOMN
JKU3HM JJIs1 oOecTieueHusi 0e30MmacHOCTH MpU oOpareHuu ¢ npudopamMu 1
TEXHUYECKHMHU YCTPOWCTBAMH, COXPAHECHUS 3I0POBbS U COOJIOICHUS HOPM
9KOJIOTUYECKOTO ITOBEICHUS B OKPYXKAIOIIEH cperie

1.17

OCYILECTBIISITh MOUCK HHPOpPMALUU (PU3MUECKOT0 COJACpKAaHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOIIUXCA 3HAHUM M IyTEM CPaBHEHUs
JIOTIOJTHUTEIHHBIX UCTOYHUKOB BBIACIATH HHPOPMALIUIO, KOTOPAs SBISIETCS
IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCTIOJIb30BaTh NPHU BBHINMOJHEHUH Y4YeOHBIX 3aJaHUN HAYYHO-TIOMYIISIPHYIO




JTUTEPaATypy PU3NUISCKOTO COJCPIKAHUS, CITPABOYHBIC MATEPHAIIBI, PECypPCHI
CETHU HHTCpHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TEKCTa,
npeoOpazoBaHusi HHGOPMAIIMH U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

1.19

co3faBaThb COOCTBEHHBIE MUCHMEHHBIE M KpaTKUE YCTHBIE COOOIIEHUS,
0000mass uHGOPMAIIMI0O W3 HECKOJBKUX HCTOYHHUKOB (HU3UYECKOTO
COJIep KaHUs, B TOM YHCIIE ITyOJIMYHO MPEACTABIATH PE3yIbTaThl POCKTHON
WJIH UCCIIEJIOBATENLCKOMN JIESATEIBHOCTH, TIPU 3TOM IPaMOTHO UCTOIb30BaTh
U3YYCHHBI TOHATUWHBIN ammapar Kypca (U3UKH, COMPOBOXKIAThH
BBICTYIIJICHHE MPE3CHTALIUEIN

1.20

IpU BBIOJHEHUU Y4YEOHBIX TPOEKTOB M MCCIEAOBAHUNA (PU3MUECKUX
IPOIIECCOB pACIIPENeNATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
IIOCTABJIEHHBIMU 3aJla4aMHM, CJIEIUThH 32 BBIIIOJIHEHUEM IUIaHA JEHCTBUM U
KOpPPEKTUPOBaTh €ro, aJeKBaTHO OIEHUBaTh COOCTBEHHBIM BKIIaJ B
JeATENIbHOCTh IPYIIIbI, BBICTPAaUBaTh KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3periath KOH(PJIUKTHI

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJibTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'0 00111€er0 00pa30BaHus

HCIIOJIB30BATh N3YYCHHBIC ITOHATUA

1.2

pasyinyaTh SBICHUSA 110 OIMCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUYECKOE SBICHUE

1.3

pacno3HaBaTh  IPOSIBICHWE M3YYEHHBIX  (U3MUECKHX  SBICHUA B
OKpY’KalollleM MHUpe, B TOM 4Hcle (U3MUECKUE SIBICHUS B MPHPOJE, MPH
9TOM TMEpPEeBOJAUTH MPAKTHYECKYI0 3aJady B Y4eOHYIO, BBIACIATH
CYIIIECTBEHHbIE CBOMCTBA (MTPU3HAKH) (GU3NUECKUX SBJICHUI

14

OINUCHIBaTh M3y4YEHHbIE CBOMICTBA Teld W (PU3MUECKHE SIBICHUS, HCIOIb3YA
¢usnueckre  BENWYWHBL, TIPU  ONHUCAHUU TPABWIBHO  TPAKTOBATh
(bu3MUYeCKUN CMBICT HCTOJIb3yeMbIX BEJIMYUH, O003HAYCHHS U CAMHHIIBI
(Gu3MYeCKUX BETUYMH, HAaXOIUTh (OPMYIBI, CBS3BIBAIOIIUE JAHHYIO
(Gu3nyecKyr0 BEIWYMHY C JPYITMMH BEJIMYMHAMHU, CTPOUTH TIpaduku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETMUUH

15

XapaKTCPU30BaTh CBOICTBa TCI, (1)H31/I‘I€CKI/IC SABJICHUA W IIPOLECCHI,
HCIIOJIB3YA HN3Yy4YCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBCCHYIO
(bOpMan/IpOBKy 3aKOHa U 3allMChIBATh €TI0 MAaTEMATUYCCKOC BBIPAKCHUC

1.6

OOBSACHATh (PU3MYECKUE TMPOILIECCHl U CBOWCTBA Tell, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud NPAaKTUKO-OPHEHTHPOBAHHOI'O XapaKTepa: BBIABIATH
MPUYMHHO-CJIE/ICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 2 — 3 JIOTHYECKUX




IIaroB C MOMOIIBI0 2 — 3 M3YYEHHBIX CBOWCTBA (PM3MUECKUX SIBICHHUH,
(U3MUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THble 3ajaud (omuparouecs Ha cuctemMy u3 2 — 3
ypaBHEHUI), UCTIONB3Yys 3aKOHBI U (HOPMYIbI, CBSI3bIBaIOIIUE (U3MUYECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCIOBHS 3a/Jaydl 3alMChIBaTh KpPaTKOE
YCIIOBHE, BBISBIATH HENOCTAIONINE WIM W30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI ¥ (HOPMYJIbI, HEOOXOAMMBIE Uil PEIICHUs, IPOBOJIUTH PACUETHI U
OLICHUBATh  PEAJUCTUYHOCTh  IOJTYYEeHHOrO0 3HA4YeHHUA  (U3NIECKOI
BEJIMYMHBI
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pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXHO pPEIIUTh MpH MOMOILU
(¢U3NUECKUX METOJIOB, HWCIOJB3ys ONHUCAHUE MCCICJOBAHUS, BBIACIATDH
IIPOBEPSAEMOE  IIPEAINOJIOKEHHE, OLICHUBATh IPAaBUIBHOCTb  IOPSAKA
IIPOBEICHUS  MCCIIENOBAaHMs, J€JaTh  BBIBOJABI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHUH U OIBITOB

1.9

TIPOBOJUTH OTIBITHI IO HAOIOACHUIO (PU3NYECKUX SIBICHUHN WK (PU3HUECKIX
CBOWCTB TeJN: CaMOCTOSATENBHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOTO
Habopa o0OOpyJIOBaHUS, ONMCHIBATH XOJ OIbITA M €ro pe3yJbTaThl,
(GOopMyIHpPOBaTH BEIBOIBI

1.10

NPOBOJUTH TP HEOOXOIMMOCTH CEpPHUIO MPSIMBIX H3MEPEHUH, OIpenerss
cpeqHee 3HAuYCHHE M3MeEpseMOM Belnu4yuHbl ((POKycHOE paccTosHue
cobuparoieif JTUH3bI), OOOCHOBBIBaTH BBIOOp cmoco0a H3MepeHus
(M3MepuTeIpLHOro Mpudopa)
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NPOBOJUTH  HCCJICNOBAaHME 3aBHCHUMOCTEH  (U3WYECKHX BEIHYUH C
UCTIOJIb30BAaHUEM TPSAMBIX HM3MEPEHH: IJIAaHUPOBAaTh HCCIIEOBAHUE,
CaMOCTOSAITEIFHO ~ COOMpaTh  yCTaHOBKY, (PUKCHpOBaTh  pe3yJbTaThI
NOJYYCHHOW 3aBHCUMOCTH (M3MYECKUX BEJIMYMH B BUAE TaOIUIM
rpaduKoB, JeaTh BBIBOBI IT0 PE3YJIbTATaM HCCIICOBAHUS
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IPOBOJUTh KOCBEHHBIE W3MEPEHHs (U3MUECKUX BEIMYUH: IUIAHUPOBATH
U3MEPEHUs, CcOOMpaTh SKCIECPUMEHTAJbHYI0 YCTAHOBKY M BBIIOJHSATH
U3MEPEHUs, CIEeAys MNPENI0KEHHON MHCTPYKLUUH, BBIYUCIATH 3HAYCHUE
BEJIMYMHBI U aHAJIM3UPOBATH MOIYYECHHbBIE PE3YyNIbTAaThl C YYETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHUN

1.13

cOOIIOIaTh MpaBHiIa TEXHUKH OE€30MaCHOCTH NpU paboTe ¢ 1a00opaTOPHBIM
00opynoBaHrEM

1.14

pa3nanyaTh OCHOBHBIE TMPU3HAKM H3YYCHHBIX (PU3NYECKUX MOJEIEH:
MaTepuagbHas TOYKa, aOCOIIOTHO TBEPIOE TEIO0, TOUYECUHBIH HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUIaHEeTapHasi MOJIeJIb aTOMa, HYKJIOHHAsI MOJIEJIb
aTOMHOTO s171pa

1.15

XapakTepu3oBaTb MPUHLUIOBl  JACWCTBUS ~ M3YYEHHBIX HpUOOpPOB U
TEXHUYECKHUX YCTPOMCTB C OIOPOM Ha MX ONMCAHMS, UCIOJb3ys 3HAHUA O
CBOWCTBaX  (PHM3MUECKMX SIBICHWH W  HeoOXomumele  (pusnveckue
3aKOHOMEPHOCTHU




1.16

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIIBHBIX IPUOOPOB U TEXHOJOTHYECKUX IPOLECCOB MPU
pelieHNH  y4eOHO-TIPAaKTUUECKUX  3a7ay, ONTHYECKUE CXEMBbl JUIs
MOCTPOCHHUS N300paKeHHI B TUIOCKOM 3epKalie U COOMparolieil T1MH3e

1.17

NPUBOIUTH  TpUMEpbl  (HAXOAWTh  HWHQOpPMAIMIO O  MPHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUS (U3NYECKUX 3HAHUH B TIOBCEIHEBHOM
KHU3HH Ui oOecrieueHus Oe30MacHOCTH MpHU OOpalleHuH ¢ npudopamu U
TEXHHYECKHMH YCTPOMCTBAMHU, COXPAHEHUS 3/JOPOBBS U COOIIIOACHUSI HOPM
9KOJIOTMYECKOTO MOBE/ICHUS B OKPYKaroIei cperie

1.18

OCYIIECTBIISATh MOUCK HHGOpMaluuu (U3NYECKOTO COAEpN aHUS B CETH
WutepHer, camocTosATeNbHO (OPMYIHPYsT TOMCKOBBIM 3ampoc, HaXOIUTh
IyTH ONpeAeNCHHUsI JOCTOBEPHOCTH MOJYYEHHOW MH(pOpPMAlUK Ha OCHOBE
MMEIOIUXCS 3HAHUN U JOMOJIHUTENBHBIX HCTOYHUKOB

1.19

UCIIOJIb30BaTh MPHU BBIMOJHEHUH Y4YE€OHBIX 3aJaHUN HAYYHO-TOMYJISIPHYIO
auTepaTypy (pU3MUEeCKOro CoAepkKaHMs, CIIPABOYHBIC MAaTEPHUAIBI, PECYPCHI
cetu MuTepHer; Bnanerb NpuéMaMH  KOHCIIEKTUPOBAHUS  TEKCTa,
npeoOpa3oBanus HHPOPMAIIUU U3 OTHON 3HAKOBOUM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC IHCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOPMALIMM W3 HECKOJBKHX HWCTOYHHKOB (PH3MUECKOTO COJCpIKaHUS,
NyOJIMYHO TMPEJCTABIATh PE3yIbTAThl MPOCKTHON MIIM MCCIEeI0BATEIbCKON
JEATEIIbHOCTH, IIPU 3TOM I'PAMOTHO UCIIOIB30BaTh U3yUYECHHBIN TOHATUNHBII
anmapaTr M3y4aeMoro pasjena (U3MKM M COIpPOBOXAATh BBICTYIUIEHUE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB
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IpU  BBINIOJIHGHUH Y4YEOHBIX TMPOEKTOB M HCCJICAOBAHUMN (HU3UIECKUX
MPOIECCOB pacHpelesisiTh OO0S3aHHOCTH B TPYMIE B COOTBETCTBUH C
MOCTaBJICHHBIMH 3aJa4aMH, CJIEIUTh 32 BHINOJHEHHEM IUIaHA JIEUCTBUM U
KOpPPEKTHPOBaTh €ro, aJeKBaTHO OLEHUBaTh COOCTBEHHBIH BKIIaJ B
NeATeTbHOCTh TPYIIIBI, BEICTPaBaTh KOMMYHUKATHBHOE B3aUMOJICHUCTBUE,
MIPOSIBIISISE TOTOBHOCTH pa3periaTh KOH(PIUKTHI




INPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJACC
Kon Kon
pa3aena  3JieMeHTa

[IpoBepsieMble 3JIeMeHTHI COAePKAHUSA

®U3UKA U EE POJIb B [IO3BHAHUU OKPYKAIOILETO MUPA

dusuka — Hayka o npupoze. SBiaeHus: npupoasl. Puznyeckue

1.1 SIBJICHUSA . MeXaHHYeCKHe, TETJIOBEIE, AIEKTPUYECKHUE,
MarHuTHBIC, CBETOBBIC, 3BYKOBBIC
dwusnveckre BeMUYHUHBL. V3MepeHue (QHU3MUECKHX BEIUYUH.
1.2 dusnyeckue pUOOPHL. IlorpemHocTs U3MEpEHU.
MexnyHnapoaHas cucTeMa euHHIL
EctecTBeHHOHay4yHBIH ~ METOJ  TMO3HAHUA:  HAOIIOACHHE,
1 13 MOCTAaHOBKA HAY4YHOTO BONPOCA, BBIJIBMKEHHUE THIIOTE3,
AKCIIEPUMEHT 1 {6) MIPOBEPKE THIIOTE3, 00BsACHEHHE
Ha0JII0TaEMOr0 SIBJIEHHS
14 Onucanne GU3NIECKUX SBICHUHN C TTOMOIIBIO MOJIEIEH
[IpakTtuyeckue pabOTHI:
H3sMmepenue paccTosHUM.
15 H3mepenune o0bEMa KUIKOCTH B TBEPAOTO TEa.
' Onpenenenne pa3MepoB MaJIbIX TEJ.
N3mepenne Ttemmepatypbl NpU TMOMOIIUA KUJKOCTHOTO
TEPMOMETPA U JATUUKA TEMIIEPATYPHI
IIEPBOHAYAJIBHBIE CBEJEHM A O CTPOEHKMU BEILIECTBA
21 CTpoeHMe BEIECTBA: aTOMBI M MOJIEKYJIbI, UX pPa3Mephbl.
' OnbIThI, 10Ka3bIBAIOIINE TUCKPETHOE CTPOEHUE BEILIECTBA
29 JBwxenue yactull BeniecTBa. CBsA3b CKOPOCTH JBUKEHUS
' YacTHIl ¢ TeMIepaTypoidl. bpoyHoBckoe nBmxenue, nuddys3us
23 B3anmoaeiicTBre YacTHI] BEIIECTBA: IPUTSHKEHUE U
' OTTAJIKUBAHUE
2 ArperatHble COCTOSIHUS BEILECTBA: CTPOCHHUE Ta30B,
24 KUIKOCTEH U TBEPHABIX (KPUCTAINIMYECKHX) Ted. B3auMocssa3b
' MEXIy CBOMCTBAMH BEIIECTB B Pa3HbIX arperaTHbIX COCTOSTHHSIX
Y UX aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM
25 OCo0EHHOCTH arperaTHBIX COCTOSTHHIA BOJIBI
[IpakTrdeckue paboTHI:
2.6 Onenka  jauameTpa  aTtoMa  MeToAOM  psaoB (¢

UCTIONIb30BaHueEM GoTorpaduii).




OnbIThI 110 HAOIIOAEHHIO TETIJIOBOI'O PACIIMPEHUS Ta30B.
OneIThl IO OOHAPYXKEHUIO EUCTBUS CUII MOJIEKYIISIPHOTO

MPUTSAKCHUA
JIBIDKEHUE U B3AVMOJIEMCTBUE TEJI
31 Mexanudeckoe ABWKEeHHE. PaBHOMEpHOE W HEPABHOMEPHOE
JBHKCHHUEC
3.2 Ckopocth. CpenHsii CKOPOCTb TNpU  HEPABHOMEPHOM

nBwkeHud. Pacuér IIyTH 1 BpECMCHU JABUKCHU

3.3

SIBnenue nHepuuu. 3aKOoH HHEpLUUU. B3aumozeiicTBie Ten Kak
IIpUYMHA U3MEHEHUS CKOPOCTH JIBMKEHM Tesl. Macca Kak mepa
WHEPTHOCTH TeNa

3.4

IImortHOCTE BemiecTBa. CBS3b IUIOTHOCTU C KOJHYECTBOM
MOJIEKYJI B eIUHUIIE 00BEMA BelleCTBa

3.5

Cuiia Kak XapakTepuCTHUKA B3aUMOJICHCTBUS Tell

3.6

Cuna ynpyroctu u 3akoH ['yka. MI3mepeHune cuiibl ¢ IOMOILBIO
JUHAMOMETpPA

3.7

SBnenne TAroreHus u cwia TsokecTH. Cuna TsDKeCTH Ha
Ipyrux mianerax. Bec tena. Hesecomocts

3.8

Cuna tpenus. TpeHHue CKOJIbXKEHUS U TpeHue nokos. TpeHue B
IIPUPOJIE U TEXHUKE

3.9

3.10

CnoxxeHue CwWi, HaNpaBlI€HHBIX 1O OJHOM MPSIMOM.
PaBHopelicTBYrOIIas CUIT

[pakTtuyeckue paboTHI:

Omnpenenenre CKOPOCTH PAaBHOMEPHOIO JBMKEHMs (IIapHKa B
KHUJIKOCTH, MOJEIIN JIEKTPUUECKOr0 aBTOMOOUIISL M TaK Jaliee).
Ompenenenne cpeaHel CKOPOCTH CKOJBXKEHUS OpycKka WIH
iapyuka IO HAaKJIOHHOM IuiockocTH. OmnpezeseHue MIOTHOCTH
TBEpOro tena. OIBITBL, JAEMOHCTPUPYIOLIME 3aBUCUMOCTD
pacTspkenus (aedopMaliii) MPY>KUHBI OT MPHJIOKEHHON CHIIBIL.
OneIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI TPEHHUS
CKOJIB)KEHUSI OT Beca TeJla M XapakTepa CONPHUKACAIOIIUXCA
MOBEPXHOCTEH

3.11

@usznuyeckue SBICHUS B IPUPOJE: IPUMEPHI ABUXKCHUS C
Pa3JIMYHBIMU CKOPOCTSIMH B KMBOM M HEXUBOH IPUPOJE,
JIEHCTBHUE CUJIbI TPEHHUS B IIPUPOJIEC U TEXHUKE

3.12

TexHuueckue ycTporucTBa: AMHAMOMETP, MOAIIUITHUKA

JIABJIEHME TBEPJIBIX TEJI, KUAKOCTEN 1 TA30B
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HaBnenune  TBEpmoro Tena. CrnocoObl  yMEHBLIEHUS U
YBEITMUEHUS IaBICHUS

4.2

JlaBnenue rasza. 3aBHCUMOCTh JaBJIEHHs Ta3za OT 00bEMa,
TeMITEPaTypPbI




4.3

[Tepenaua naBneHus TBEPABIMH TEJIAMHU, )KUIKOCTIMH U Ta3aMH.
3akoH [lackand. [TueBMaTnyeCcKre MalIHHEI
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3aBHCHUMOCTh JABIICHUS KUIKOCTH oT TITyOUHBI.
I'mapocratnueckuit  mapanokc. CooOmaroniecs  COCYyIBbL.
FI/I,Z[paB.HI/I‘-IeCKI/IC MCXaHU3MbI

4.5

Atmocdepa 3emumm u armocdepHoe maBineHue. [IpuuuHbI
CYIIECTBOBAHHUS  BO3AYIIHONH  oOosiouku  3emiu.  OmbIT
Toppuuennu. 3aBUCUMOCTb  aTMOC(HEPHOrO JAABIEHHUS OT
BBICOTBI HaJ| YPOBHEM MOPsI

4.6

WMamepenne  atmocepHoro  mapneHws.  llpubGopbr st
U3MEPEHUST aTMOC(HEPHOTO JTaBJICHHS

4.7

JleficTBUE *KUOKOCTU M ra3a Ha MOTPYKEHHOE B HUX TEJO.
BrrtankuBaromas (apxumenoBa) cuia. 3akoH Apxumena

4.8

[InaBanue Ten. Bo3nyxoruiaBanue
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[pakTuyeckue paboThI:

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BoJe OT 00BEMa
MOTPY’KEHHOM B  KUAKOCTH dacTu Tena. OnpeneneHue
BBITAJIKUBAIOIIEH CHJIbI, IEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE
B )KMJAKOCTb. [IpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLIEH CHUJIBI,
JNEUCTBYIOUIEH Ha TEJIO B KUAKOCTH, OT Macchl Tena. OmbIThHI,
JEMOHCTPUPYIOIIUE 3aBUCUMOCTh  BBITAJIKHUBAIOUIEH  CHIIBL,
NENCTBYIOLIEH Ha TeJIO B XKHUAKOCTH, OT 00bEMA MOTPYKEHHOM B
JKUJKOCTh 4YacTH Tela W OT IUIOTHOCTH  KUJKOCTH.
KoHctpynpoBanue apeoMerpa Wiy KOHCTPYMPOBAaHHE JIOAKH U
onpeaeeHue e€ rpy30n0IbEMHOCTH

4.10

duznyeckue SBICHUS B npupoac: BIIMAHUC aTMOC(i)epHOFO
JIaBJICHUS Ha JKUBOU OpraHu3M, IJIaBaHUC pLI6
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Texaudeckue ycTpoiicTBa: coo0Imaromuecs COCY/IbI,
YCTPOMCTBO BOJOMPOBO/IA, THAPABIMYECKUIN TIpecc, MAaHOMETD,
6apomMeTp, BBICOTOMED, MOPIIHEBOI HACOC, APEOMETP

PABOTA, MOIIIHOCTD, DHEPT M1

5.1 Mexanudeckas pabota

5.2 MexaHuyeckasi MOIIIHOCTh

53 IIpocTeie MexaHU3MBI: pblYar, OJ0K, HAKJIOHHAS IIOCKOCTb.

' [IpaBuio paBHOBECHs pblyara

5.4 [IpumeHeHre npaBusa paBHOBECHS phluara K 0JIOKy
«3o0T0e mpaBuio» MexaHuku. Koadduuument monesnoro

5.5 neicTBus MexaHu3MoB. IIpocTele MeXaHu3Mbl B OBITY U
TEXHHKE

5.6 [ToTennmanpHast SHEPTUH TEJa, OJHATOTO Haa 3eMIIEH

o.7 Kunernueckas sHeprus




53 [lonmnas MexaHuueckass dSHEprusi. 3aKOH HM3MEHEHHS U
' COXpaHEHHUS MEXaHUYECKOU IHEPTUn
[IpakTrdeckue padoOTHI:
Omnpenenennie pabOTHl CUJIBI TPEHUS MPU PABHOMEPHOM
59 JNBIDKEHMM  Tejla 1O  TOPU3OHTAIBHOW  TMOBEPXHOCTH.
' UccnenoBanue ycnoBuid paBHOBecHs pwiuara. Mamepenue KII{
HAaKJIOHHOM  IUIOCKOCTU.  [3ydeHme  3akOoHa  COXpaHEHUs
MEXaHUYECKOU IHEPIUU
5.10 duznueckue sIBJICHUS B IPUPOJIE: PhIYary B TEJE YeIOBEKa
TexHuueckue YCTPOWCTBA: pbIyar, MTOJBHKHBIN 31
511 HETIOABVKHBIM  OJIOKW, HAKJIOHHAS IUIOCKOCTh, IPOCTHIE
MEXaHU3MBI B OBITY
8 KUIIACC
Kon Kox
IIpoBepsieMble 3J1eMeHTHI COIEeP:KAHMS
pa3gena  3JieMeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETHUECKON Teopuu
6.1 CTpoeHHUs BemiecTBa. Macca u pa3Mepbl MOJIeKyJI. OTMbITHI,
' MOATBEPIKAAIOIINE OCHOBHbBIE TIOJIOXKEHHS
MOJICKYJIIPHOKMHETHUECKON TEOPUH
6.2 Mopenu TBEPAOTO, KUIKOTO W Ta3000pa3HOTO COCTOSHUUN
' BeniecTBa. Kpucrammyeckue n amopdHsie Tena
6.3 OOBsicHEeHHE CBOWCTB Ta30B, XHIAKOCTEH M TBEPIBIX TN HA
' OCHOBE MOJIOKEHUIM MOJIEKYIISIPHOKUHETUYECKON TEOpUHU
6.4 CMauuBaHuE U KallWJUIIPHBIE SBICHUS
6.5 TennoBoe pacIIMpeHHE U CKATHE
6 6.6 Temnepatypa. CBa3b TeMnepaTypbl CO CKOPOCTBIO TEIJIOBOTO
' JIBUKEHMSI YACTHIL
6.7 Buyrpennsis  sHeprus. CrnocoObl HM3MEHEHUS BHYTPEHHEH
' SHEPruu: TEIJIONEpPeaada U COBEPIIEHNE PabOThI
6.8 Bunel  Temmonepenauu: — TEIUIONPOBOAHOCTh,  KOHBEKIIMS,
U3ITy4EHUE
6.9 KonnuectBo TemIoTel. Y IelpHas TEMI0EMKOCTH BEIIECTBA
6.10 TernooOMeH M TEIMJIOBOE paBHOBECHE. YPaBHEHHE TETIOBOTO
Oananca
6.11 [InaBneHre © OTBEpAECBAHHME KPUCTAIMYECKUX  BELIECTB.
' VY nenbHas TEmOTa MIaBICHUS
6.12 [TapooOpazoBanue u KonaeHcauus. Mcmapenuwe. Kunenwue.




VY nenpHas TEIUI0Ta napooopa3zoBaHMUs. 3aBUCHUMOCTh
TCMIICPATYpPbI KUTICHUA OT aTMOC(l)CpHOF O JaBJICHUA

6.13

BaaxnocTts BO3yXa

6.14

DHeprus TOIMBa. Y AebHas TeIIOTa CropaHus

6.15

[punmuner pabotsl TemnoBbix asurareneit KIIJ TteruoBoro
aBuratens. TemnoBple JBHraTeNM M 3alUTa OKpPYXKaroleH
cpenbl

6.16

3aKOH COXpaHEHUS U TMPEBPAILCHUS SHEPTUU B TEIUIOBBIX
poueccax

6.17

[pakTuyeckue paboTHI:

OnbITEl IO OOHAPYKEHUIO NEHCTBUS CHI MOJICKYJISIPHOTO
TIPUTSKEHUS.

OnbITHI TIO BBIPAIIMBAHUIO KPUCTAJJIOB MOBAPEHHOW COJIH
WJIM caxapa.

OnpITel IO HAOMIOACHHUIO TEIJIOBOTO PACIIMPEHUS Ta30B,
KUJKOCTEN U TBEPJBIX TEII.

Omnpenenenne qaBieHUs BO3IyXa B Oa/NIOHE IIIPHITA.

OnbIThl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTbh  JaBJICHUS
BO3/IyXa OT €r0 00BhEMA M HATPEBAHUS WIIH OXJTKICHUS.

[IpoBepka ruUMOTE3bl JIMHEMHONW 3aBUCHUMOCTH JUIMHBI
CTONOMKA J>KUAKOCTH B  TEPMOMETPUYECKOH  TpyOKe OT
TEMIIEPaTyphl.

HaGmronenne wu3MeHeHHsT BHYTPEHHEW SHEPrHHM Tella B
pe3ynbTaTe Terionepeaayu u padoThl BHEITHUX CHUJI.

HccnenoBanue siBICHHUS TEIJIOOOMEHA TMPH CMEITUBAHUU
XOJIOJHOW U TOpsiYEN BOJBI.

Onpenenenre KOJUYECTBA TEIUIOTHI, TMOJIYYEHHOTO BOIOM
MIPHU TETUIOOOMEHE C HATPETHIM METATUYCCKUAM IIHITHHIPOM.

Omnpenenenne yaeabHOM TETUIOEMKOCTH BEIIECTRA.

HccnenoBanue npouecca UCIIapeHus.

Ornpenenenrie OTHOCUTENILHON BIAXXHOCTH BO3AyXa.

Onpenenenue yaeabHON TEMIOTHI IUIABICHUS JIbA.

6.18

du3nueckue sSIBICHUS B IprupoaAc: MOBEPXHOCTHOC HATAKCHUEC U
KalMWJUISIPHBIC ABJICHHUA B HNPUPOAC, KPUCTAJUIBI B MPUPOAC,
N3JIIYUCHUC CO.]'IHI_[a, 3aMCp3aHUC BO,Z[OéMOB, MOPCKHEC 6pI/I3LI;
06pa30BaHHe POCHI, TYMaHa, NHE:, CHCTA.

6.19

TexHuueckne YCTPOMCTBA: KaluJUIspBI, IIPUMEPHI
HCIIOJIb30BaHMs KPUCTAJUIOB, KUJAKOCTHBIM TEPMOMETp, JAaTYUK
TEMIIEpaTypbl,  TEPMOC, CHUCTEMa  OTOIUICHUSA  JIOMOB,
TUTPOMETPBI, TICUXPOMETp, IMapoBass TypOMHa, JBUIaTellb
BHYTPEHHETO CTOPAHUSI.

OJIEKTPUYECKUE U MATHUTHBIE ABJIEHUA




7.1

Onextpu3anus Ten. /[Ba poaa 3JIeKTpUYECKHUX 3apsii0B

B3aumonelictBue  3apskeHHbIX  Ten.  3akoH — Kynona
7.2 (3aBUCHMOCTb CHJIBI B3aUMOJICHCTBUS 3apsSKEHHBIX TENl OT
BEJIMYUHBI 3aPSA0B U PACCTOSHUS MEXKY TE€JIaMU)
DnekTpuueckoe mose. Hanpsok€HHOCTh 3JIEKTPUYECKOTO TMOJIS.
7.3 [Mpunuun  cymepmo3unuu  SIEKTpUYECKUX — mojedl  (Ha
Ka4eCTBEHHOM YPOBHE)
Hocurenu INEKTPUUYECKUX 3apsI0B. DneMeHTapHBIH
7.4 anekTpuyeckuit 3apsa. Crpoenue artoma. I[IpoBoaHuMKM
JTUBIIEKTPUKU
7.5 3aK0OH COXpaHEHUs AIIEKTPUUECKOTO 3apsa
76 DNEKTPUYECKUM TOK. VYcnosus CYILLECTBOBaHUS
' IEKTPUYECKOT0 TOKa. ICTOYHMKYM MOCTOSTHHOTO TOKa
77 JlecTBUSL  DIIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XUMHYECKOE,
' MAarHUTHOE). DNEKTPUUECKUI TOK B )KMJIKOCTSIX U razax
7.8 DnexTpuueckas 1ens. Cunia Toka. DIeKTPUIecKoe HalpsyKeHUe
79 ComnpoTuBI€HUE TNPOBOJAHUKA.  YIEIBHOE  CONPOTHUBIICHHE
' BEILIECTBA
7.10 3akon Oma /i1 ydacTka 1enu
7.11 [TocnegoBarenbHOE U MapaIeIbHOE COSAUHEHUE TPOBOTHUKOB
712 PaboTta m MOIIHOCTH 3JEKTPUUYECKOr0 TOKA. 3aKoH Jxoyms —
' Jlenua
713 DNEKTPUUECKHE [EMHU U MOTPEOUTENH IEKTPHUUSCKON YJHEPTHH
' B ObITy. KOpOoTKOE 3aMbIKaHUEe
714 [locTossHHBIE ~ MarHWTHL.  B3amMonelcTBHE — MOCTOSIHHBIX
' MarHuToB
715 MarunutHoe noje. MaruutHoe nosie 3eMJIM U €r0 3HaYeHue JJis
' KU3HU Ha 3emiie
716 Oneir  Opcrena. MarHuTHoe TOJE€  DJIEKTPUYECKOrO  TOKA.
' [IpumeHeHne HIeKTPOMArHuTOB B TEXHUKE
JlelicTBU€ MAarHUTHOrO IIOJS HA IPOBOAHUK C TOKOM.
717 DNEeKTpOoABUTaTENb  MOCTOSSHHOTO  Toka.  lcmonbp3oBaHue
' JNEKTPO/ABUraTeed B TEXHUYECKHMX YCTPOWCTBAX U Ha
TPaHCTIOPTE
718 Onbitel @apanes. SIBiaeHUE SJIEKTPOMArHUTHOW HWHAYKIUU.
' [paBuno Jlenna
OnektporeHepatop. CrnocoObl TOMYYEHHsS] AIEKTPUUECKOM
7.19 SHEPruu. DIEKTPOCTAHIIMM Ha BO300OHOBISEMBIX HCTOYHUKAX
SHEPTUun
790 [pakTuyeckue paboTHI:

OnbITHI TO Ha6J'IIOI[eHI/IIO QJICKTpHU3AallUN TCJI HH,HYKHHCﬁ " 1Ipu




COITPUKOCHOBEHUH.
HccenenoBanue neiMCTBUS 3IEKTPUYECKOTO 10JI HAa IPOBOJHUKHU
U AUIIEKTPUKH.

C6opka u npoBepka paboThl JIEKTPUUYECKOI 11eTTH TOCTOSIHHOTO
TOKA.

W3mepenue u peryaupoBaHue CHIIbI TOKA.

W3mepenue u peryanpoBaHue HaNpsKEHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI  TOKA, MAYILErO 4epes
pPE3UCTOp, OT CONPOTUBIICHMS PE3UCTOpAa WM HAIPSDKEHHS Ha
pesucrope.

OnbITel, JOEMOHCTPUPYIOIIHME 3aBHCUMOCTH  DIIEKTPUYECKOTO
COIIPOTHUBJICHUS]  MPOBOJHUKA OT €ro JUIMHBI, IUIOMIAIN
HOTIEPEYHOI0 CEUYEHUs U MaTepuaa.

IIposepka IpaBuia CJI0)KEHHUS HaIPsKEHUN npu
IIOCIIEI0BATEIIbHOM COEAMHEHHN JIBYX pe3ucTopoB. [IpoBepka
IIpaBWwiIa JUisl CWJIbI TOKA IPU NapauleJIbHOM COCIUHEHUU
pesuctopoB. Ompeznenenre padOTHl  IICKTPUUECKOTO TOKa,
uaymero  yepes  pesucrop.  OnpeneneHue  MOLIHOCTH
JJIEKTPUYECKOTO  TOKA,  BBUICISIEMOM  Ha  PE3HUCTOpE.
HccnenoBanne 3aBUCHMOCTH CHJIBI  TOKA, MAYILIErO 4epe3
JAMIIOUKy, OT HanpsbkeHus Ha Heil. Omnpenenenne  KIIJL
Harpesatend. lccnenoBaHME  MarHMTHOIO — B3aUMOJECHCTBHSA
MOCTOSIHHBIX ~ MarHuTOB.  V3ydeHWe  MarHuTHOro  MoJist
MOCTOSIHHBIX MAarHWTOB NPH MX OOBEAMHEHHHM M pa3/ICICHUH.
HccnenoBanue 1eHCTBUS AJIEKTPUYECKOTO TOKA HA MarHUTHYIO
cTpesiky. ONBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb  CHJIbI
B3aMMOJECHCTBHS KAaTyIIKH ¢ TOKOM M MarHuTa OT CHJIbI TOKa U
HaIpaBJICHWs TOKa B  Karymke. M3ydeHwe  nmelcTBUA
MarHMTHOT'O IOJIsl HAa IPOBOAHMK ¢ TOKOM. KoHCTpyHnpoBanue u
uzydyenue pabotel  anekTponsuratens. Msmepenme  KIIJ|
JJIEKTPOABUIaTEIbHON YCTAaHOBKH. OMBITHI IO HMCCIEJOBAHUIO
SIBIICHUsI ~ JJIGKTPOMAarHUTHOW ~ MHIAYKUUM:  HCCIIEOBAHUE
M3MECHEHHUH 3HAaYCHMs U HAIIPABJICHWS HHIYKIHOHHOTO TOKA

@u3NYeCKUe SIBJICHUS B MPUPOJE: DICKTPUUYECKUE SIBICHUS B
atMocdepe, SICKTPUYECTBO KHUBBIX OPraHU3MOB, MarHUTHOE

r2l nojie 3emud, Jpeiid MONOCOB, POIb MAarHUTHOTO TOJS ISt
YKU3HU Ha 3emie, MOJISIPHOE CUSTHHE
Texaunueckue YCTPOWCTBA: 3IIEKTPOCKOII, aMIiepMeTp,
BOJIBTMETP, PpPEOCTaT, CUETYUK DJIEKTPUUYECKONM  DHEPIuH,
799 3JIEKTPOOCBETUTEIIbHBIC puoopsL, HarpeBaTeIbHbIC
' ANEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
NpeIOXPaHUTENH, 3JIEKTPOMAarHur, AJIEKTPOJIBUTATEIb

IIOCTOSHHOI'O TOKA, FCHEPATOP IIOCTOSIHHOI'O TOKA




9 KJIACC

Kon
Kon anementa [IpoBepsieMble 31€MEHTHI COEPKAHUS
paszziena
MEXAHUWYECKUE SABJIEHUA

8.1 Mexanndeckoe JBHKeHHe. MarepuanbHas Touka. Cucrema
' orcuéra

8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKCHUS

8.3 PaBHOMEpHOE NPSIMOJIMHEWHOE IBU>KEHUE

8.4 HepaBHomepHoe mpsiMmonnHeitHOe aBukKeHue. CpeaHss u
' MT'HOBEHHAs CKOPOCTh Tella IPU HEPABHOMEPHOM JBUKCHUU

8.5 YckopeHne. PaBHOYCKOpEHHOE NPSIMOJIMHEWMHOE IBUKEHUE

8.6 CBoboanoe nagenue. OnbiTh [amunes

PaBHOMepHOE JBHKEHHE TI0 OKpYXHOCTH. llepuom wu
8.7 gactota oOpamenus. JluHeilHas ¥ yryoBas  CKOPOCTH.
LenTpocTpeMuTenbHOE YCKOPEHHE

8.8 [lepsrIii 3akoH HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpetnii 3akoH HetoToHa

8.11 [IpuHIMI CynepHO3ULIMYU CHIT

8.12 Cuna ynpyroctu. 3akoH I'yka

8 8.13 Cuna TpeHHs: cujia TPEHHS CKOJBXEHUS, CUJIa TPEHUS

' MTOKOSI, TPYTHUE BUJIBI TPCHUS

8.14 Cuna TAKeCTH U 3aKOH BCEMUPHOI'O TATOTEHUS. Y CKOPEHHE
' CBOGOJIHOTO TaICHHUSI

8.15 JBmwxenue mmaHer Bokpyr Connua. IlepBas kocmuueckas
' ckopocTh. HeBecomocTh u neperpy3ku

8.16 PaBHOBecue marepuanbHON TOUKH. AOCOTIOTHO TBEPIOE TENO

8.17 PaBHOBecue TBEPHOrO Telma ¢  3aKpPEIUIEHHOM  OCBIO
' BpaieHusi. MoMeHT cuibl. LleHTp TskecTn

8.18 Nmmynec Tena. 3menenue nmmysbca. MMIynbe cuiibl

8.19 3aKOH COXpaHEHMsI UMITYyJIbCa

8.20 PeaktuBHOE nBUXEHUE

8.21 Mexanuveckas paboTa 1 MOITHOCTh

8.22 Pabora cun Tsoxectu, ynpyroctd, TpeHusi. CBA3b SHEPTUU U
' paboTHI

8.23 [ToreHuunanbHast SHEprus Teja, MOAHITOrO HaJl MOBEPXHOCTHIO
' 3emmu

8.24 [loTenuuanpHas 3HEpPIrUs CKaTOM MPYKUHbI




8.25

Kunernueckas sHeprus. Teopema 0 KHHETUYECKON SHEPTUH

8.26

3aKOH COXpaHEHMsI MEXaHUUYECKON SHEPrUU

8.27

[IpakTuyeckue paboThI:

OmpezenieHre CpeIHEN CKOPOCTH CKOJBKECHHS OpycKa WIn
JBWDKEHUS MIapUKa IO HAKIOHHOHN TuiockocTH. OmpeneneHne
YCKOpPEHHSI Tella TpPHU PABHOYCKOPEHHOM JIBIDKEHHH 10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanue  3aBUCUMOCTH  IyTH OT  BPEMEHH  TIpH
PaBHOYCKOPEHHOM JBIDKEHHN 0€3 HadaJIbHOH CKOPOCTH.
[IpoBepka THIOTE3BI: €CIAM MPU PABHOYCKOPEHHOM JBHKCHUHU
0e3 HayaJbHOW CKOPOCTH IMYTH OTHOCSTCA KakK pPsAJ HEUETHBIX
quced, TO  COOTBETCTBYIOIIME  TPOMEXYTKH  BpPEMEHH
OJIMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHITBI TPEHHS CKOJIBKEHHUS OT CHJIBI
HOpManpHOTO jAaBneHus. Onpenenenue xKodhduimeHTa TpeHUs
CKOJIBKEHHUSI. Omnpenenenue KECTKOCTU NPY>KUHBIL.
Omnpenenenre pabOTbl CHIBI TPEHUS MPU PABHOMEPHOM
JBIDKCHHH  Tella [0  TOPU3OHTAIBHOH  MOBEPXHOCTH.
Omnpenenenrie pabOTHI CHIIBI YIIPYTOCTH MPH MOIBEME Tpy3a C
MCTIOJI30BaHUEM HETIOABIKHOTO M TIOJIBHYKHOTO OJIOKOB

8.28

dusznueckue SBJICHUI B npupoac: TMpUIMBbBI U  OTJIIMUBBI,
JABMKCHUC I1JIAHECT ConneyHOH CUCTCMBbI, pCAKTUBHOC ABHUKXCHUC
JKHUBBIX OPraHU3MOB

8.29

TexHUYEeCKHE yCTPOMCTBA: CHUIAOMETP, JATYUKH TOJIOKCHHUS,
PacCTOSIHUS U YCKOPEHHUS, PAKETHI

MEXAHUWYECKUE KOJIEBAHUA 1 BOJIHBI

KonebarenpHoe  ngBuxkeHwe. OCHOBHBIE — XapaKTEPUCTUKH

91 KoJIe0aHui: Iepuo/l, 4acTOTa, aMIUIUTY 1A
9.2 MaremMaTnuecKkuil U MNPYKUHHBIA MasTHUKHU. [IpeBpameHue
' SHEPTUH MPU KOJEOATEIHPHOM JIBIXKEHUU
9.3 3aryxaromue KoeOanus. BeiHykieHHble KoneOanus. Pesonanc
Mexannueckue BoJHBIL.  CBoiicTBAa MEXaHHUECKHMX  BOJIH.
9.4 IIpononbHBIE M MONEpeYHbIE BOJIHBL. J[JIMHA BOJHBI U CKOPOCTH
' e€ pacnpocTpaHeHUs. MeXaHU4YeCcKre BOJHBI B TBEPAOM TEIE,
celiCMHYECKHE BOITHEI
9.5 3ByK. ']pOMKOCTB U BpIcOTa 3ByKa. OTpakeHHE 3ByKa
9.6 WudpasByk u ynpTpazByk
[IpakTdeckue pabOTHI:
OmnpenesneHre 4acTOThl U Mepro/ia KoJieOaHu MaTeMaTUYECKOTO
9.7 MasTHHKA.

OmnpeneneHre 4acTOThl M Iepuofa KojieOaHUN MpPYKUHHOTO
MasiTHUKA




UccnenoBanue 3aBHCUMOCTH nepuosa KoJIe0aHui
MOJBEIIEHHOTO K HUTH Ipy3a OT ANUHBI HUTU. MccnenoBanue
3aBHCHMOCTH TE€PHOAA KOJICOAHUH MPYKMHHOTO MasTHUKA OT
Maccel rpys3a. [IpoBepka He3aBUCHUMOCTH TMepuoja KoieOaHui
rpy3a, MOJABEIIEHHOr0 K HHUTH, OT Macchl Ipy3a M KECTKOCTU
NpyXUHBL. VI3MepeHne yCKOpeHHsI CBOOOHOTO T ICHUS
@dusnueckue SBICHUS B TNPHUPOJE: BOCIPHUATHE 3BYKOB
9.8 KUBOTHBIMH, 3€MJICTPSICEHHE, CEHCMHUYECKHE BOJIHBI, I[yHAMH,
9X0
9.9 TexHUUecKre yCTpOUCTBA: HXO0JIOT, HCTIOJIb30BAHUE YIbTPA3BYKa
' B OBITY U TEXHUKE
SJIEKTPOMATI'HUTHOE IOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI
101 ONEeKTPOMAarHUTHOE  MOJie.  OJEKTPOMAarHUTHbIE  BOJIHBI.
' CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [IIkana 371€eKTPOMarHUTHBIX BOJIH
103 DnexTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BosHoBbIE
' CBOIiCTBa CBETA
10 [IpakTrueckue paboOThI:
10.4 N3yueHne CBOMCTB 3JIEKTPOMATrHUTHBIX BOJH C IIOMOILBIO
MOOWIBHOTO TeledoHa
105 Ouznyeckue SIBICHUA B IpUpoJe: OUOIOrHYecKoe EeHCTBUE
' BUIUMOTO, YIBTPa(QHOIETOBOTO M PEHTT€HOBCKOTO U3TyUCHHIA
106 TexHuueckue ycTpoHCTBa: MCIOIB30BAaHUE JICKTPOMATHUTHBIX
' BOJIH ISl COTOBOM CBSI3H
CBETOBBIE SABJIEHUA
11.1 JlyueBast Mmonens cBeta. Mictounuku cBera
11.2 [IpsamonHENHOE pacCIPOCTPAHEHHE CBETA
11.3 Otpaxenue cBeta. [lmockoe 3epkano. 3aKoH OTpakeHUs CBETa
114 [Ipenomnenue cBeta. 3aKoH  mpenomseHust cBera. [lomHoe
' BHYTpPEHHEE OTPAKEHUE CBETA
115 JIunza. Xox siydeit B TMH3E
11.6 Onrtuyeckas cucteMa ¢oroarnmapara, MUKPOCKOIIA U TeJIECKONa
1 117 I'maz  kak  onTuyeckas  cuctemMa.  biaM3opykocTh U
' JaTbHO30PKOCTh
118 Paznoxxenne Oemoro cBera B cnekrp. Ombitel  HproToHA.
' Clio’)keHHe CIEKTpaIbHBIX LIBETOB. Jluctepcus cBeta
[TpakTueckue pabOTHI:
HccnenoBanue 3aBHCHMOCTH yIila OTPaKEHHsI CBETOBOTO
11.9 Jy4ya OT yIJa aJeHusl.
W3yueHne XapakTepUCTHK HM300pakeHUs TpeaMera B
TJIOCKOM 3epKajie.




HccenenoBanue 3aBUCUMOCTH yIJla IPEIOMIIEHUST CBETOBOTO
Jlyda OT yIJIa MTaJICHNs Ha TPAHULIE «BO31YX — CTEKIIO».

[lonyyenne wu300paXkeHUI C TOMOIIBIO  CcOOMparoLIeit
JIMH3BL.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONTHYECKOMN CHITBI
coOMparoIIe TUH3HI.

OnbITHI 110 Pa3I0KEHUIO OEJI0ro CBETA B CIIEKTP.

OnbITBl 1O  BOCHPUATUIO IBETa IPEIMETOB IPHU UX
HAOJIOZICHNH Yepe3 LIBETOBbIE (PUIBTPHI

11.10

Ousnyeckue siBieHus B npupoje: 3atmeHuss Connua u JIyHbl,
[[BETa TEJ, ONTHYECKHE SIBICHHS B atMmocdepe (IBeT HeOa,

pedpakius, pamyra, MUpax)

11.11

Texnuueckue YCTPOﬁCTBaI O4YKH, HCPHUCKOII, (bOTO&HHapaT,
OIITUYCCKUEC CBETOBOAbI

12

KBAHTOBGIE ABJIEHUA

12.1

OmnbiTel Pesepdopna u nimanerapHas mozgens aroma. Mojenb
aroma bopa

12.2

Hcnyckanme ©  mOTJOmIeHWE  cBeTa  aroMoM.  KBaHTEHL
JIuHeityaThie CIEKTPbI

12.3

PagnoaktuBHOCTh. Anb(ha, OeTa- 1 raMMa-u3TydeHus

12.4

Crpoenue atomHoro siapa. HykiioHHast MoJiess aTOMHOTO sizipa.
HN3oTonbr

12.5

PaI[I/IoaKTI/IBHI)Ie IIpEBpaIlICHUS. HepI/IOII nojrypaciaaga aTOMHBIX
saaep

12.6

ﬂ,[[epHHe PCaKIu. 3aKOHBI COXpaHCHHA  3apaa0BOro H“
MaCCOBOI'O YHCECJI

12.7

3H€pFI/I$I CBsI31 aTOMHBIX AJCP. CBs136 Maccel U SHEPruun

12.8

Peakuuu cunrtesa u nenenus saep. Mcrounuku sueprun CosHia
U 3BE3

12.9

SnepHas sHepreruka. JlelicTBue pagnoakTUBHBIX U3JyYCHUN Ha
JKUBBIC OPraHHU3MbI

12.10

[IpakTuyeckue paboThI:

HabmtoneHne criyionHbIX U IMHEHUYaThIX CIEKTPOB U3ITyYEHHUS.
HccnenoBanue  TPEKOB: H3MEpPEHHE HSHEPIrUM  YaCTHUIIBIIO
TOPMO3HOMY TyTH (110 poTorpadusm).

N3mepenune paanoakTuBHOTO (hoHA

12.11

dusnueckue SIBIICHUS B IIPUPOAE: €CTECTBEHHbIN
paZiuoOaKTUBHBIM (OH, KOCMHUYECKHE Jy4YH, paJHOaKTHBHOE
H3JIYUCHUC NPUPOAHBIX MHUHCPAJIOB, I[GﬁCTBPIG PAANOAKTUBHBIX
M3JIy4CHHUI Ha OPTaHU3M YeJIOBEKa

12.12

TexHUYecKue YCTpPOMCTBA: CIIEKTPOCKOI, WHIMBUYaJIbHBIN




JIO3UMETp, Kamepa Bunbscona




IHNPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHMUS K
PE3YJIBTATAM OCBOEHHMS OCHOBHOM OFPA30OBATEJBHON
ITPOT'PAMMbI OCHOBHOI'O OBHIET'O OBPA3OBAHMUA

Kon
NPoOBepPsSIEMOro
TpeOoOBaHUs

IIpoBepsiemble TpeOOBaHUSA K NPeIMETHBIM pe3yJibTaTaM 0a30B0r0
YPOBHS OCBOCHHSI OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOTI'O
o0mero oopazoBanusi Ha ocHoBe PI'OC
[lonumanue ponu GuU3MKM B HAyYHOH KapTHHE MHUpPA; CHOPMHPOBAHHOCTH
0a30BbIX MPEJICTaBICHUN O 3aKOHOMEPHOW CBSI3M M TO3HABAEMOCTHU
SBICHMH  TPUPOABI, O  PpOJM  OSKCIHEpUMeHTa B  (usmke, o0
cUCTEMOOOpa3yroleil poau (U3MKM B Pa3sBUTHUM €CTECTBEHHBIX HAYK,
TEXHUKUA M TEXHOJOTHH, 00 IBOMIONUHN (PU3MUYECKUX 3HAHWNA M UX POJU B
LIEJIOCTHOW €CTECTBEHHOHAYYHOW KapTHHE MHPA, O BKJIAJE POCCUMCKUX U
3apyOeKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE IPOLIECCOB
OKPY’KAIOIEr0 MUpa, Pa3BUTHE TEXHUKH U TEXHOJIOTUI

3HaHMs O BHJaX MaTepuH (BELIECTBO U IOJE), O ABMXKEHHUU Kak criocode
CYIIECTBOBAHUS MAaTepUH, 00 AaTOMHO-MOJICKYJSPHOH TEOPUH CTPOCHHUS
BEIIECTBA, O (PM3UYECKON CYLIIHOCTH SIBJCHHUN NPHUPOJBI (MEXaHUYECKHX,
TEIUIOBBIX, 3JIEKTPOMATHUTHBIX U KBAaHTOBBIX); YMEHHUE Pa3INyaTh SBICHUS
[0 OIHMCAaHUI0 UX XapaKTepHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX TaHHOE (U3UYECKOE SIBICHUE, YMEHHE PaclO3HABAThH
MPOSIBJICHWE W3YYCHHBIX (PHU3MUECKUX SBICHUH B OKpPY)KAIOLIEM MHpe,
BBIJICJISIS X CYLIECTBEHHBIE CBOMCTBA (IPU3HAKHN)

Binanenue ocHOBaMM IMOHATUHHOIO ammapara ¥ CHMBOJIUYECKOIO s3bIKa
(GU3MKM ¥ UCHOJB30BAaHME HUX MJI1 pelleHHs] Y4eOHBIX 3a7ad; yMEHHE
XapaKTepu30BaTh CBOMCTBA TeJ, (QU3NYECKUE SBICHUS U IPOLECCHI,
UCTOJB3Ys PYHAAMEHTAIbHBIC U OMITUPUYECKUE 3aKOHbI

VMenune OIMCHIBaThH HU3Yy4YCHHBIC CBOMCTBa Tel U (bl/ISI/I‘ICCKI/IC SABJICHHA,
HCIIOJIb3YA (I)I/I3I/I‘leCKI/Ie BCJIIMYHHBI

Branenne ocHOBaMM METO/IOB HAYYHOTO MO3HAHUS C yIETOM COOJIIOACHUS
npaBui 0€30MacHOTO TPy/aa: HaOMoIeHHe (PU3UYECKHUX SIBICHUI:

YMEHHE CaMOCTOSITEIbHO COOMpPATh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY U3
JTaHHOTO HaboOpa 00OPYNOBAHUS IO MHCTPYKIIUH, ONUCHIBATh XOJ OIBITA U
3aIMCBIBATh €TO PE3YIIBTATHl, (POPMYINPOBATH BHIBOJIBI,

MPOBEICHUE TPSIMBIX W KOCBEHHBIX HM3MEpPEHHH (PH3MUECKUX BEINYHH:
yMEHUE  IUIAHUPOBAaTh  H3MEPEHMs,  CaMOCTOSATENBHO  coOMpaTth
IKCTIEPUMEHTAIBHYIO YCTaHOBKY II0 HMHCTPYKLWH, BBIYHCIATH 3HAUCHHE
BEJIMYMHBI ¥ aHAJM3UPOBATH MOJYYEHHBIE PE3yIbTAThl C YYETOM 3aJaHHON
MOTPEUTHOCTH PE3YIIbTaTOB U3MEPEHUH;

MIPOBEICHNE HECJIOKHBIX HKCHEPUMEHTAIIBHBIX MCCIIeIOBAHMIA;
CaMOCTOSITENIFHO COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY M NPOBOAMTH
UCCIIEZIOBAaHUE 110 MHCTPYKIMH, MPEICTABIATH IMOJIYYEHHBIE 3aBUCHUMOCTH




¢usnueckux BEIUMYMH B BHAE TaOMMI W TpapuUKOB, YYUTHIBATh
HOTPEIIHOCTH, AEJIaTh BBIBOABI 110 PE3YJIbTAaTaM HCCIIEAOBAHUS

[ToHumaHue XapaKTepHBIX CBOMCTB (pU3MUECKHUX Mojesel (MaTepuaibHas
TOYKa, a0COJIOTHO TBEPAOE TEJIO, MOJEIU CTPOCHUS Ta30B, KHUIKOCTEH U
TBEPABIX TeJN, IJIAHETapHas MOJEJb aTOMa, HYKJIOHHAsl MOJEJb aTOMHOIO
Spa) ¥ yMEHUE MPUMEHSATH UX ISl 00bCHEHHS (PU3NIECKHX IPOLIECCOB

YMeHne 00bACHATh (PU3NYECKHE TPOIIECCH U CBOMCTBA Tell, B TOM YHCIE U
B KOHTEKCTE CHUTyalUdl NPaKTUKO-OPHUEHTHUPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBISATh I[PUYMHHO-CIEJACTBEHHBIE CBA3M U CTPOMTH
OOBsICHEHHE C OIMOpOl Ha M3y4YEHHbIE CBOMCTBA (PU3WYECKUX SIBICHUM,
¢u3nveckne 3aKOHbI, 3aKOHOMEPHOCTH ¥ MOJCIIH

YMmenue pemats pacu€THbIC 3a1a4n (Ha 6a3e 2 — 3 ypaBHEHHIA), UCTIONB3YS
3aKOHBI U (POPMyJIBI, CBA3BIBAIOIIME (PU3MYECKHE BEITMYMHBI, B YACTHOCTH,
3allUCBIBaTh KPAaTKOE YCIOBHME 3aJaud, BBIABIATH HENOCTAIOLIME JAaHHBIE,
BbIOMpaTh 3aKOHbl M (QOpMyIbl, HeoOXoauMble [uisi €€ peleHus,
UCIIOJIb30BaTh CIPABOYHBIE JaHHBIE, IPOBOAUTH PAcu€Thl U OLEHUBATh
PEATUCTUYHOCTh MOJIYYEHHOI0 3HAUYEHUS (PU3MUYECKOW BEIIMUYMHBI, YMEHUE
ONpeNeNiATh Pa3MEpPHOCTh (U3NYECKOM BEJIMYMHBI, IOJYyYEHHOH Ipu
pelIeHnH 3a1a4u1

YMeHHe XapakTepu30BaTh MPUHLIMIBI J€UCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM 4YHUCJIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX TEXHOJIOTHYECKHX
HPOIIECCOB 0 UX ONUCAHMIO, UCIIONIb3Ys 3HaHUS O CBOMCTBAaX (pU3NYECKUX
SBJICHUH 1 HEOOXO0AUMBIE (PU3NYECKHUE 3aKOHOMEPHOCTH

10

YMeHne UCToNb30BaTh 3HAHUSA O (DU3NYECKUX SBICHHUAX B IMOBCETHEBHOMN
KHU3HH I oOecriedyeHus: 0e30macHOCTH NMpH OOpameHHu C OBITOBBHIMH
npubopaMH M TEXHUYECKUMH YCTPOMCTBaMHU, COXPAaHEHHUs 310pOBbI U
COOJIIOIGHUST HOPM SKOJIOTHYECKOTO TIOBEIEHHS B OKpYXKAIOLIeH cpene;
NOHUMaHHe HEOOXOJUMOCTH TPHUMEHEHHS JOCTIKCHHH (QHU3UKU H
TEXHOJIOTHH JJIsl palliOHAIEHOTO TIPHPOIOTIOIH30BAHMS

11

OnbIT moucka, TMpeoOpa3oBaHHsl U MPEJICTaBICHUS  HHGOpMAIUU
¢u3nyeckoro - coiepXkaHWs C  HCIOJIb30BaHMEM  HMH(OPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJOIMH; YMEHHE OLEHUBATh JOCTOBEPHOCTb
MOJIy4eHHOW  WH(OpMAllMM HAa  OCHOBE HMEIONIMXCS  3HAHUH U
JIOTIOJIHUTEIIbHBIX MCTOYHMKOB; YMEHHUE HCIIOJIb30BaTh IPU BBINOJIHEHUU
y4eOHBIX 3aJaHUi  HAy4YHO-TIONMYJSPHYIO JIUTepaTypy (U3NYECKOro
CoJIepKaHMs, CIIPaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT; BlajeHne
0a30BbIMH HaBBbIKAMU IpeoOpa3oBaHUsl MHPOPMALMU U3 OJHOW 3HAKOBOU
CUCTEMBI B JpYIyl0; yYMEHHE CO3/1aBaTb COOCTBEHHbIE INHCHbMEHHBIE U
YCTHBIE COOOIIEHHSI HA OCHOBE MH(POPMAIMH U3 HECKOIBKUX UCTOYHHUKOB




HEPEYEHD 9JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA OI'D
11O ®U3UKE

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon
1 MEXAHUWYECKMUE ABJIEHUA
11 Mexanundeckoe ABWkeHre. MaTtepuanbHasg Touka. CucteMa orcuéra. OTHOCUTENIBHOCTh
' TIBUYKECHUS
PaBHomMepHOe u HepaBHOMepHOe aBMxeHue. CpenHsas ckopoctb. Dopmyna ams
1.2 | BeuMCIEHMs cpeHER cCKOpoCcTH: V = S/t
PaBHOMEpHOE NpsIMOTMHENHHOE IBH)KEHHE. 3aBUCUMOCTh KOOPJIMHATHI TEJ1a OT BPEMEHHU
B CTydae PaBHOMEPHOTO MPSAMOIUHEHHOTO ABUKCHUS
13 x(t)=x,+vt
I'padukn  3aBHCHMOCTH OT BpPEeMEHH JUIsI TPOCKIMH  CKOPOCTH, TPOCKIIUU
nepeMeIeHus, IyTH, KOOPAMHATHI IPHU PaBHOMEPHOM MPSIMOJIMHEHHOM JABMKEHUU
3aBUCHMOCTh KOOpPJMHATHI Tella OT BPEMEHH B CIydae pPaBHOYCKOPEHHOIO
MPSIMOJIMHEHHOTO JBUKCHHUS :
2
Sx':r:l =‘|r.|;|: *f—-ﬂ'x * -
&~
DopMyIIbl ISl MPOSKIMH MTEPEMEIICHUS, TTPOCKIIMU CKOPOCTH U MPOCKIIUU YCKOPEHHUS
MIPU PaBHOYCKOPEHHOM MPSAMOJIUHEHHOM JBUKEHUU
2
1.4 .sx(a‘)=v‘}x-a‘+ax-5.
U.\'('f) =Up, T, 1,
a. (f)=canst,
UJIL - Ul.rL zza.‘rsx
I'paduxm 3aBUCUMOCTH OT BPEMEHHU ISl MPOCKIINH YCKOPEHUS, MPOCKIIUN CKOPOCTH,
MPOCKIIMU TEPEMEIICHNUs, KOOPJAWHATHI TIPH PABHOYCKOPEHHOM MPSAMOJUHEHHOM
JIBIKEHUNA
CBoOognoe maneHue. DopMyInbl, ONMUCHIBAIOIIME CBOOOJHOE TAJCHUE Teja II0
15 BEPTUKAIN (IBMIKEHHE Teja BHU3 WJIM BBEPX OTHOCUTEIIBHO IMOBEPXHOCTU 3EMIIN).
' I'padukm 3aBUCHMOCTH OT BpEMEHU JIJIsl TPOSKIIMHA YCKOPEHUS, MPOCKIIMH CKOPOCTH U
KOOPJMHATHI PU CBOOOTHOM TaJI€HUH TeNa M0 BEPTUKAIU
CKOpOCTh PAaBHOMEPHOTO JIBHIKCHHSI TeJIa IO OKpYKHOCTH. HarpaBieHue cKopocTH.
1.6 @opmyna s BBUHCICHHS CKOPOCTH Yepe3 paAuyC OKPYKHOCTH U TEpPHOA

oOpalieHus:




iMR
T

LlenTpocTpeMuTenbHOe yckopeHue. HampapneHnue eHTpoCTPEMUTENBHOTO YCKOPEHUSI.

L=

d)opMyﬂa JJI1 BBIYUCIICHUA YCKOPCHUA

_w
“R
d)opMyna, CBA3bIBAIOMIAA ICPUOJ U HACTOTY 06paH_[eHI/IﬂZ
Lol
T

Macca. IInotHocts BeniectBa. opMmyra aJisi BBIUUCICHUS TIOTHOCTH:

_om

1.7 V
1.8 | Cuna— BexkTopHas Qusndeckas BennuuHa. ClokeHHEe CHUIT
1.9  SBnenue unepiwn. Ilepssrit 3akon HeroToHa
Bropotii 3axkon HeroToHa:
110 F=m-a
CoHarpaBiIe€HHOCTh BEKTOPa YCKOPEHUS Tejla U BEKTOpa CUJIbL, ACHCTBYIOLIEH HA TEJI0
B3aunmoneiictue ten. Tpernii 3akoH HproToHa:
1.11 Fy 4 =-Fi
TpeHue mokos U TpeHUE CKoJbxeHUs. Dopmyna Al BBIYUCIECHUS MOIYJS CHIIbI
TPEHUS CKOJIbKEHUS:
F_=u-N
1.12 p=H
Jedopmanus Tena. Yapyrue u Heynpyrue nedopmauu. 3akoH ynpyroi aedopmariu
(3akoH ['yka):
1.13 F=k-Al
1.14 | BcemupHoe TAroTeHHe. 3aKOH BCEMHPHOTO TATOTCHHS :




m, -m,
F=G L1 _2

-R -
Cuna TspKecT. Y CKOpeHre CBOOOIHOTO MaIeHHS.
®dopmyna 1 BBIYUCIEHUS CUIIBI TSKECTH BOJIM3K MOBepxXHOCTH 3emiu: F = mg.

JBuxenue rianer Bokpyr Connua. [lepBast kocMuyeckast ckopocts. HeBecomocTs
Heperpys3Ku

1.15

Nmnynec Tena — BeKTopHas (pu3udeckasi BeTMYMHA.
D=mi

Nmmynse cuctemsl Ten. M3menenne umiynsca. iMnynbce cuiibl

1.16

3aKkoH COXpPaHCHUSA UMITYJIbCA OJId 3aMKHyTOI>i CHUCTCMBI TCII:
D=1, +1m, U, =const

PeakTtuBHOE IBHKEHUE

1.17

Mexanuueckas padota. @opmysa JIisl BBIYUCIEHUS pPa0OThI CHJIBL:

A=Fsoosc

MexaHnyeckas MOIIHOCTD:

N=24
I

1.18

Kunertndeckas u noreHuHanbHas sHeprus. @opmyiia Ui BBIYUCICHUS KHHETUYECKON
JHEPIUH:
2
E ™"
2

Teopema o kuHeTHYeCKOM 3Heprun. Gopmyra Ui BEIYACICHUS TOTEHIMAIbHON
SHEPTHH TeJa, IIOJHATOIO
HaJ 3eMIIEN:

E,=mgh

1.19

Mexanudeckasi SHEprusi:
E=E;.+E ?
3aKOH COXpaHEHUs] MEXaHUUECKOM sHeprun. PopMyia Jisl 3aKOHA COXPaHEHUs

MEXaHUYECKOM HEepPruu B OTCYTCTBUE cuil TpeHus: E = const.
[IpeBpalenrie MEXaHUYECKOM SHEPTUU MPU HATUYUH CUJIBI TPEHHUS.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOC IPABUII0» MEXAHUKH.
Peruar. Moment cuiisr: M - FI.
YcioBre paBHOBECHS phblyara:




M +M, +..=0
[ToxBmxHBINM 1 HeOABMKHBIN Otoku. KIT/ mpocThix MexaHU3MOB,

n= Anonessan
Aﬂrpaqema

121

JlaBienue TBEpAOTO TENA.
cDOpMYJIEl JUIA BBIYUCJICHUA JAaBJICHUA TBépI[OI‘O TCIa:
F
P= Ch
JaBnenue raza. ATMocepHOe AaBlIeHUE.
I'mppocraTtnyeckoe n1aBlIeHUE BHYTPH KUIKOCTH.
®opMyiia 11l BBIYMCIICHUS 1aBJICHUSI BHYTPH XKUIKOCTH:

p=pgh+p_,

1.22

3akod [lackans. ['mapaBnuueckuii mpecc

1.23

3akon Apxumena. @opMya Jj1st ONPEIeTCHUS BHITAIKHUBAIOIICH CHIIBI, IEUCTBYIOIEH
Ha TEJIO0, NOTPYKEHHOE B )KUJIKOCTh WJIM Ta3:

F_jlm_ =pgV

VYcenosue miiaBanus Tena. [naBanue cy10B 1 BO3AyXOILIaBaHUE

1.24

Mexanunueckue kojeGaHUs. AMIUIMTYA, MEPUOJ U yacToTa kosnebanuil. dopmyia,
CBSI3bIBAOILAsl YACTOTY M NEPUOJL KOJIeOaHHUIA:

v L
T

1.25

Marematuueckuii ¥ NPYKUHHBIM ~ MasaTHUKU. [IpeBpaineHue sHepruv  Ipu
K0JIe0aTeIbHOM JIBUKEHUN

1.26

3aryxatomue Konebanus. BeinykneHHble kojaebanus. Pezonanc

1.27

Mexannueckue BosiHbL. [IpogoapHbIe U nonepedHble BOJIHBL. J{JI1MHa BOJIHBI M CKOPOCTH
pacipoCTpaHEHUs BOJIHBI:

h=v-T

1.28

3Byk. ['pomkocTh 1 BeicOTa 3Byka. OTpaskeHHE 3BYKOBOIl BOJHBI HAa I'pPaHULE ABYX
cpen. udpasByk u ynpTpa3Byk

1.29

Ilpakmuueckue pabomvi

W3mepenue cpeaHeit INIOTHOCTH BEIIECTBA; apXUMEI0BOI CHUIIbI; )KECTKOCTH MPY>KUHBI,
Kod(duULIMeHTa TPEHUS CKOJIBKEHUS; pa0OThI CHIIbI TPEHUS, CUJIbI YIIPYTOCTH; CpeIHEI
CKOPOCTH JBI)KEHHsI OpycKa IO HAaKJIOHHOW IUIOCKOCTH; YCKOpeHHs Opycka mpu
JOBIDKEHUH TI0 HAKJIOHHOM IJIOCKOCTH; 4YacTOTHI W MepuoAa  KojieOaHWi
MaTEeMaTHYEeCKOT0 MasiTHUKA; YaCTOThI U MEpHUOJIa KOJeOaHU MPYKUHHOTO MasiTHHUKA;




MOMEHTA CWJIBI, JCHCTBYIONIETO HA pPbHIYAr; paOOThl CHJIBI YIPYTOCTH TMPH IMOJBEME
rpy3a ¢ OMOIIBIO HETIOABMKHOTO 0JI0Ka; pabOTHI CHIIBI YIPYTOCTH MPHU TOIBEME Tpy3a
C IIOMOIIIBIO ITOABIKHOIO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOrPY:KEHHOM YacTH Teja
M OT IJIOTHOCTH KHUIKOCTH, HE3aBHUCHUMOCTH BBITAJKHBAIOIIEH CHJIIBI OT MAacChl TeJa;
CWJIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJBLHOTO JIABJICHUS M OT pOja MMOBEPXHOCTH,
CWIBI YIPYrOCTH, BO3HUKAIOIIEH B MPYKWUHE, OT CTENEHU AeQopMalvu TMPY>KUHBI,
yCKOpeHHUsi OpycKa OT yrja HakKJIOHa HAMpaBISIONICH; mepruoia (4acToThl) KoieOaHuit
HUTSIHOTO MAasTHUKA OT JUIMHBI HUTH; MEPHUO/a KOJICOaHUH MPYKUHHOTO MAasiTHUKA OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, WCCIICOBAHNE HE3aBHCHMOCTH IIEpHOJIA
KojeOaHWi HUTSHOTO MasTHHKa OT MacChl rpy3a. [IpoBepka ycIIOBHS PaBHOBECHS
pbIdyara

Qusuueckue A61eHUs 6 npupooe: TIPUMEPHI JBIXKEHUS C Pa3IUYHBIMU CKOPOCTSIMU B
KUBOW U HEXHUBOU MPUPOJE, NEHCTBUE CUIIBI TPEHUS B IPUPOJI€ U TEXHUKE, IPUIUBHI U
OTJMBBL, ABWKEHHE IaHeT COJHEYHOM CHUCTEMBI, PEaKTHBHOE IBU)KEHHE >KUBBIX

1.30 OpPraHM3MOB, PbIYaru B TEJI€ YEJIOBEKa, BIMSHHE aTMOC(EpPHOro AABJICHUS HA KUBOMU
OpraHu3M, IUIaBaHUE pbIO, BOCHPHUATHE 3BYKOB JKUBOTHBIMH, 3€MIIETPSCEHUE,
ceificMru4ecKue BOJIHBL, IlyHaMH, 9XO
Texnuueckue ycmpoiicmeéa: CIHJOMETpP, JaTYMKHU IOJIOKEHMs, PACCTOSHUA U
YCKOpPEHUS, TUHAMOMETP, MOIIUITHUKH, PAKEThI, pblyar, MOABM>KHBIN 1 HETOBUKHBIN

1.31  Onoku, HAKJIOHHAS IJIOCKOCTb, IPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCY/IBI,
YCTPOMCTBO BOJONPOBOA, THAPABIMYECKHIA Mpecc, MaHOMETp, OapoOMeTp, BBICOTOMED,
MOPILHEBOW HACOC, apEOMETP, HXO0JIOT, UCIIOJIb30BAHNE YIbTPa3ByKa B ObITY U TEXHHUKE

2 TETUJIOBBIE ABJIEHUA
OCHOBHBIE TOJIO)KEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUU CTPOEHUS BELLIECTBA.

2.1 | Mogenu  TBEPHOro,  KHMIKOTO U  ra3o00pa3HOrO0  COCTOSIHUH  BEIIECTBA.
Kpucrannmuueckue u amopHbIe Tena

99 JBuxenue yactuil BeulecTBa. CBsI3b CKOPOCTH JIBUYKEHHUSI YACTHUI] C TEMIEPATYpOil.

' BbpoyHoBckoe nBmkenue, nuddy3us

2.3 | CmauuBaHME U KalWUISPHbIC SBICHUA

2.4 | TemnnoBoe pacuIMpeHHE U CKaTHE

2.5  TemioBoe paBHOBECHE

26 Buytpennsis sneprus. Pabota u Tersonepenaya kak crocoObl U3MEHEHHs] BHYTPEHHEH

' SHEPIUH

2.7 | Bunpl Teronepenaydu: TEIIONPOBOAHOCTb, KOHBEKIINS, U3TydEHUE
Harpesanue u oxnaxaenue ten. KonmndyecTBo TenaoThl. Y enbHas TEIIOEMKOCTb!

*8 o=cm(ty-1)
3aKOH COXpaHEHUs SHEPTUH B TEIUIOBBIX Ipolieccax. Y paBHEHHE TEIJIOBOTO OajlaHca:

2.9 Ql +Q2 g

2.10 | Hcnapenue u KoHACHcanus. VI3MeHeHNEe BHYTPEHHEH SHEPTUU B MPOIIECCE UCTIAPESHUS




U KoHJeHcauu. Kunenne )kuakoctu. Y ienbHast TerioTa napoodpaszosanus: L = Q/m

2.11 | BrnaxxHOCTH BO3TyXa
IInaBnenue u kpucraymsanus. M3MeHeHre BHYTPEHHEH JHEPIUU IIPU IUIABJICHUU U
KpHUCTaNIM3aluu. Y 1eJbHas TEII0Ta IJIaBJICHUS:
2.12 0
- m
13 BHyTpeHHsIs1 HEprys CropaHusi TOIUIUBA. Y 1eJbHas TEII0Ta CrOpaHus TOIJINBA: ( =
' Q/m
2.14 | Tpunnuns! padboTs! TerioBbix neurareneid. KI1J] TermoBoro qeurarens
IIpaxmuyeckue pabomul
N3mepenne ynenpbHOM TEIUIOEMKOCTH METAUIMYECKOrO IWIMHAPA; KOJIWYEeCTBa
TEIUIOTHI, MOJIyYU€HHOIO BOJION KOMHATHOW TemmepaTypbl (PMKCUPOBAaHHON Macchl, B
515 | KOTOPYIO omymeH HarpeTbli LMIMHIpP; KOJUYECTBA TEIUIOThI, OTIAHHOI'O HArpeThIM
' LHWIMHIPOM, TIOCJIE OIyCKaHMs €ro B BOJLYy KOMHATHOM TeMIlepaTypbl; OTHOCUTEIbHOM
BJIQXKHOCTH BO3/1yXa; YAEJIbHOM TEIUIOTHI IUIaBIeHUS Jibaa. VMccnenoBanue n3MeHeHus
TEeMIepaTypbl BOJBI TPU PA3IUYHBIX YCIOBUSX; SIBJICHUS TEIJIOOOMEHA Ipu
CMEIIMBaHUU XOJIOJHOW U ropsiueil BObl; MPOoLecca UCTIapEeHUs]
Qusuueckue a61eHUs 6 npupode. TTOBEPXHOCTHOE HATSXKEHUE U KANIWJUIPHbIE SIBJICHUS
2.16 | B mpupone, KpuCTaulbl B mpHpojne, uznydeHue CosHIa, 3aMep3aHHe BOIOEMOB,
MopcKkue Opu3bl; 00pa3oBaHUE pOCHl, TyMaHa, UHEs, CHera
Texunuueckue ycmpoticméa: KanWUISpbl, TNPUMEPHl HCIOJIb30BaHUS KPHUCTAJLIOB,
2.17  XUAKOCTHBIA TEPMOMETp, JAATYUK TEMIICPATyphl, TEPMOC, CHCTEMa OTOILICHHUS JIOMOB,
TUTPOMETPBI, IICUXPOMETP, NTapoBasi TypOUHA, ABUTATEIb BHYTPEHHETO CrOPaHUs
3 SJIEKTPOMAI'HUTHBIE SABJIEHUA
3.1 | DOmnexrpuszanus Tein. J[Ba BUIa 3JEKTPUUECKUX 3apsI0B
3.2 | BzaumopneiicTBue 3apsHKEHHBIX Teq. 3akoH Kynona
3.3 | 3aKkoH COXpaHCHHS ICKTPUUICCKOTO 3apsaa
3.4 Onexktpuueckoe  nose.  Hanpsxk€HHOCTh — snekTpuueckoro  nois.  Ilpunnun
' CYIEPHO3ULNHU AIEKTPUIECKUX T0JIEH (Ha KAU€CTBEHHOM YPOBHE)
35 Hocutrenn  snexkTpuueckux  3apsjaoB. JleficTBue  2ieKTpUdyeckoro  mois — Ha
' ayieKTpuuecKkue 3apsaabl. [IpOBOJHUKY U AUIIEKTPUKU
[locTosiHHBIA 3nekTpuueckui TOK. JledicTBusl snekTpuyeckoro Toka. Cuia Toka.
3.6 | Hanpsixenue.
I=g/t,U=A/q
3.7 DNeKTpUUeCcKOoe CONPOTUBIICHUE. Y IENbHOE 3JIEKTPUUECKOE CONPOTUBIICHHUE:!
' R =pl/S
3.8 3akon OMa s yuacTka snekrpudeckoi menu: | = U/R
[TocnenoBarenbHOE COETUHEHNE TPOBOAHUKOB:
3.9

1, =1, U=U,+U,. R=R,+R,




HapanﬂenLHoe COCOIUHCHHUEC ITPOBOAHHUKOB PAaBHOI'O COIIPOTHUBJICHUA:

U=U;I=1+I;R=2.
- - 2

i

CMelaHHbIC COCAUHCHUS IIPOBOJHUKOB

3.10 | PabGora 1 momHOCTH 1ekTprueckoro Toka. A = Ult, P = Ul
3akon J[xoyns — Jlenna:
3.11 2
O=I"-R-t
312 OnbIT Dpcrena. MarHuTHOE 1MOJI€ MPSIMOTO MPOBOJIHUKA ¢ TOKOM. JIMHMM MarHUTHOM
' UHIYKIAH
3.13 | MarsauTtHOe ToJie ITOCTOSTHHOTO MarHuTa. B3anmo 1eficTBIE MOCTOSTHHBIX MAarHUTOB
3.14 | JleiicTBHe MAarHUTHOTO MOJISI HA TPOBOJAHUK C TOKOM
3.15 | Omnsiter ®apanes. SABienne saeKTpoMarauTHON nHAYKIMH. [IpaBuiio Jlenna
IIpaxmuueckue pabomvi
H3Mepenne 3IeKTPHUECKOrO COMPOTUBIICHHUS PE3UCTOPA; MOITHOCTU JIJIEKTPUIECKOTO
TOKa; pabOTHI JEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CWIIBI TOKA, BO3HUKAIOLIETO B MPOBOJHHKE (PE3UCTOPHI,
316 JaMIIOYKa), OT HANPsDKCHUS Ha KOHIAX MPOBOJIHHKA; 3aBUCUMOCTH COIPOTHUBIICHUS OT
' JUIMHBl ~ TIPOBOJHWKA, IUIOMIAJM €ro TMOMEePEYHOr0 CEUeHUsT H  YACIBHOTO
COIPOTHBIICHHS.
[lpoBepka mpaBwiia [UIS DJICKTPUYECKOTO HAMPSIKCHUS TMPH  TOCIEI0BATEIEHOM
COCIMHEHUW TPOBOJHHMKOB, TIpaBWJIa I CHJIBI JJIEKTPUYECKOTO TOKAa TIpU
napajuieIbHOM COSAMHEHUH MTPOBOTHUKOB (PE3UCTOPHI M JIAMITOYKA)
Qusuueckue A6leHUss 6 npupoode: DIEKTPUUECKUE sBICHMA B atMmocdepe,
3.17 | SNEeKTPUYECTBO JKUBBIX OPTaHW3MOB, MarHUTHOE MoJie 3eMJIH, Apei] MOIIOCOB, PO
MarHUTHOTO TIOJIS JIJIs )KU3HU Ha 3eMIle, TIOJSIPHOE CHSTHHC
Texnuueckue ycmpoucmea: 3IEKTPOCKOII, aMIIEPMETP, BOJBTMETP, PEOCTaT, CYETUHK
318 ANMEKTPUICCKON  DHEPTrUH, DJIEKTPOOCBETUTEIBHBIC IMPUOOPBI, HArpeBaTeIIbHBIC
' ANEKTPONPUOOPBI  (MIPUMEPHI), DIICKTPUUECKUE MPEAOXPAHUTENH, DICKTPOMArHUT,
ANIEKTPOABUTATENb MOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKa
3.19 | DnexrpomarHuTHbIe BOJMHBL. 11IKana 3J€KTpOMarHUTHBIX BOJTH
3.20 | JlydeBas Mmomenb cBeTa. [IpsiMOTMHEIHOE pacipOoCTpaHEHHE CBETa
3.21 | 3axoH orpaxkeHus cBeta. Ilmockoe 3epkano
3.22 | IlpenomieHue cBeTa. 3aKOH MPEJIOMIICHHUS CBETa
3.23 | Jlucmepcus cBera
3.04 Jlunza. Xox nyueid B auH3e. GOKYyCHOE paccTosiHUE JIMH3BL. ONTUYECKast CUila JIMH3bIL:
' D=1F
3.25 | T'mas kak ontrueckas cuctema. OnTHYECKUE PUOOPHI
326 IIpaxmuueckue pabomvi

W3mepeHue onTUYECKOW CHIIBI cOOMparolied JHH3bI; (OKYCHOIO pPaCCTOSHMSA




coOuparoniei JUH3bI (IO CBOMCTBY paBEHCTBA pa3MEPOB IpeaMeTa U U300pa)keHus,
KOrJa MpeIMeT pacloyIoKeH B IBOMHOM (pokyce), moka3aTells IPeIOMIICHUS CTEKIA.
HccnenoBanue cBoicTBa M300paXeHUs, MOJyYEHHOTO C TOMOIIIBIO COOMparoLIeit
JIMH3BbI, U3MCHCHHUA q)OKyCHOFO PACCTOAHMA JABYX CIIOKCHHBIX JIMH3;, 3aBUCUMOCTH YIJia
IPEJIOMIIEHHUS CBETOBOI'O Jlydya OT yIJIa Ia/IeHUs Ha TPAHULE «BO3JlyX — CTEKIIO»

Duszuueckue s6/1eHUS 8 npupO()e: 3aTMCHUA COJIHHa u .HYHI)I, OBETa TCJI, OIITUYCCKUC

3.27
aBlIeHUs B aTMocepe (1BeT Heba, pedpakius, paayra, MUPaxK)
3.28 | Texnuueckue ycmpoiicmea: 0OYKU, IEPUCKOI, (hoTOAIIapaT, ONTUYECKUE CBETOBOIbI
4 KBAHTOBBIE SABJIEHUA
4.1 | PamuoaktuBHOCTH. Anb(ha-, 6eTa-, raMma-u3nydeHus. Peakium ansga-u 6eta-pacmana
4.2 | Omnsitel Pezepdopaa no paccesauro anbda-yactui. [nanerapuas moenas aroma
4.3 CocraB atromHoOTO si7pa. M30TOMMBI
4.4 | Ilepuon nomypacnajia aTOMHBIX SiAEp
4.5 | SnepHble peakunuy. 3aKOHBI COXPaHEHMs 3apsIJ0OBOIO U MAaCCOBOTO UUCET
Qu3suueckue s61eHUs 8 npupode: €CTECTBEHHBIM PaJMOAKTUBHBINA (OH, KOCMHYECKUE
4.6 | myuw, paIMOAKTHBHOE M3ITyYCHHE NMPUPOIAHBIX MUHEPAJIOB, ICHCTBHE PaIMOAKTUBHBIX
M3JIy4€HHMI Ha OPTaHNU3M 4YeJI0BeKa
47 Texnuueckue ycmpoucmea: CHEKTPOCKOI, WHIMBHIYAIbHBIA JIO3MMETp, Kamepa

BI/IJ'II)COHa, AACPHAA DOHCPIrCTHKA




YYEBHO-METOJANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YHEHUKA

METOANYECKHUE MATEPHUAJIbBI IJISA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






