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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yriayO0aEHHOM YPOBHE OCHOBHOM 00pa3oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yuéToM (henepanbHON padoyeil MporpaMmMbl BOCIUTaHUS
u Konuenuuu npenoiaBanus yueoHoro npeamera «Ouzukay.

CopnepkaHue mnporpaMMmbl IO (PU3MKE HAMPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpEeMsIMXca K Oojee TIyOOKOMY
OCBOGHHUIO (IM3MYECKUX 3HAHUH, W Ha (QOPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOyuwaronmuxcsa. B mporpammMe 1o  (U3MKE  YUHTHIBAIOTCSA
BO3MOXKHOCTH YyueOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeielieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUA IPEIMETHOTO COACpPKAaHUA U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJarouXxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
MNOMOIUIM YYUTEIIO B CO3/IaHUU paboueit MporpaMmsbl 0 y4eOHOMY IPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3Yy4YaeMbIX XUMHEH, OMOJ0Tuel, aCTpPOHOMUEN 1 pU3HUecKoil reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHUpa, MPEIOCTaBiseT Hauboliee sICHbIC
oOpasibl MPUMEHEHHs] HAYYHOTO0 METOJa MO3HAaHMsI, TO €CTh CI0C00a MOIyUYeHHUS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Onna W3 riaaBHBIX 3a7a4 (PU3UUECKOro oO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPAMOTHOCTU U
MHTEpeca K HayKe y 00y4aromuxcsl.

Wzyuyenne ¢u3ukun Ha YriayOJIEHHOM YpOBHE MIpeIIojiaraeT YBEpEHHOE
BJIAJICHUE CIIeIyIOLUMU KOMIETEHTHOCTIMH, XapaKTepU3yIOIIUMU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSACHATDH SIBICHHUS;

OLIEHMBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOT'O UCCIIECIOBAHNUS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYUYHBIC JOKA3aTEIHCTBA IS
MOJTyY€HUs BHIBOJIOB.

[lenn wusyueHuss (PU3MKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUSA
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «Dduszuka» B
oOpa3oBaTenpHBIX opraHuzauusx Poccuiickoit denepanmu, peanu3yroIIUX



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHON pELICHUEM
Komnernn MunucreperBa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu n3ydyenust pu3nKu Ha yriryOJEHHOM ypOBHE:

pa3BUTHE HMHTEpEca U CTPEMJIEHMs OOYyYaloIIMXCS K HAy4YHOMY H3YYECHHIO
IPUPOJIbI, PA3BUTHE X UHTEIICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
UCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBICHUSM;

(opMHUpOBaHKE HAYYHOI'O MHUPOBO33PEHMs KaK pe3yJibTaTa U3y4YEHHs OCHOB
CTPOEHMSI MAaTEPUH U (PYHIAMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHHEe YMEHUH TPUMEHATH (U3HUECKUE 3HAHWUS U HAYYHBIC
JI0Ka3aTeNbCTBA U OOBACHEHUST OKPYKAIOIINX SBJICHHUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AJIL Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cepax  Oyaymiei
npodeCCUOHAIBHOW  CSITEIbHOCTH, CBS3aHHOM C (U3MUKOM, TMOATrOTOBKA K
JanbHeieMy 0Oy4eHHUIO B 3TOM HalpaBJICHHH;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3y4eHUIO (GU3UKM Ha
yriay0aEHHOM YPOBHE B paMKaX COOTBETCTBYIOLIUX Ipo¢uiieit o0yueHus: Ha ypoBHE
CpeaHero oo1ero oopa3oBaHuUsl.

JlocTxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIICUNBACTCS PEIICHUEM CIEAYIOIINX 3a]1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MPpUOOPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UUECKUE SIBJICHUS HA
OCHOBE M3yUEHHBIX (PU3MUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PAaCU€THBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOLINX
CO3/1aHUsl W UCHOJB30BaHUS (U3MUYECKUX MOJENEH, BKIIOYas TBOPYECKUE MU
PAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIBCKUX YMEHHH: HAONIONaTh SBICHUS W H3MEPSThH
busznyecKkre BEIUMYUHBI, BBIIBUTATh TUIIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHEIC
CHOCOOBI UX MPOBEPKH, IUIAHUPOBATH U MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
UCCIIEIOBaHMsI, aHATTM3UPOBATh MOJyUEHHbIE JAHHBIE U JIEIaTh BHIBOJBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMYECKOro COAep KaHMUs,
BKJItOUYasi ”HPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSX (DU3HKH, HHTEPIIpETalus 1
KPUTHUECKOE OLIEHWBaHNE MH(POPMAIUHY;

3HaKOMCTBO €O cpepaMu Mpo(ecCHOHANBHOMN AESITENbHOCTH, CBSI3aHHBIMU C
(Gu3MKON, U COBPEMEHHBIMU TEXHOJIOTHUSMHU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYEeCcKO HAYKH.



Ha uzyuenue gusuku (yriryOonéHHbIA YPOBEHb) HA YPOBHE OCHOBHOTO OOIIIErO
oOpazoBanus orBogutcs 340 gacoB: B 7 kinacce — 102 gaca (3 gaca B Henemno), B 8
kiacce — 102 ygaca (3 yaca B Hezento), B 9 kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®duzrka — Hayka O mpupoje. SBneHus npuponabl (3IEMEHTHI COJEPKaHMUS,
BKJIIOYAIONINE MEXKIpPEAMETHbIE CBsi3u). DuU3MUecKue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl ¢Gu3nyecKux BETUYHH.
Usmepenne Qusnuecknx BenuuuH. OTanoHsl. Dusmueckue mnpubopsl. llena
nenenus. [lorpemnocts n3mepenuii. [lpaBuna 6e3onacHoro Tpyna npu padoTe ¢
1abopaTopHbIM 00OpynoBaHHMEM. MexayHapoaHas cucrema enunuil. IlepeBoa
BHECHUCTEMHBIX eaquHHI] B equHUIbI CH.

Kak ¢u3nka u 1pyrue ecTeCTBEeHHbIE HAYKH U3y4aroT npupoy. EcrecTBeHHO-
HAay4YHbIA METOJl TO3HAHUA: HaAONIOJCHHE, ITOCTAaHOBKAa HAYYHOI'O BOMpOCA,
BBIIBJKEHUE THUIIOTE3, OKCIEPUMEHT 110 TPOBEPKE TUIOTE3, OOBICHEHUE
HabmogaeMoro apieHus. Onucanue (U3NIECKUX SIBJICHUN ¢ TIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

MexaHnnueckue, TENMIOBBIE, JEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
SBJICHUS.

dusnueckre NpubOpsl U MPOIEaAypa MNPSAMBIX HU3MEPEHUN aHAJIOrOBBIM U
U (GPOBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

OmnpeneneHre UEHbI IeJIEHUS IKaJIbl U3MEPUTEILHOTO TPUOOpa.

N3mepenue pacCTosIHUN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTKu.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psaoB.

IIpoBeneHne wHccCiIeNOBaHUSA IO MPOBEPKE TUIOTE3bl: JAIBHOCTH IOJIETA
HIapuKa, MyIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OO0JIbIlIe BHICOTA ITyCKA.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BelllecTBA.

CrpoeHne BeniecTa: aTOMbl M MOJIEKYJBI, UX pa3Mepbl U mMacchbl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHne wuactuil BemiecTBa. CBsI3b CKOPOCTH JIBM)KEHHMSI YacTHI[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTENM M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHBIX COCTOSHHUSIX M MX aTOMHO-MOJIEKYJISPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

Hab6monenue OpoyHOBCKOTO JIBUKEHUS.

Hab6monenne nuddysun.

Habnronenue siBiieHnid, 00BSICHIIONINXCS MPUTHKCHUEM WM OTTAJIKUBAHUEM
4acTUI BEIIECTBA.

Jlabopamopnvie pabomul u onvimel.

Onenka 1uaMeTpa aToMa METOAOM PSIOB (C UCTIOIb30BaHueM (pororpaduii).

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKECHHUS.

Pa3nea 3. /IBukeHUe U B3aUMOAEMCTBHE TeJl.

Mexannueckoe gaBwxkenue. Ilytb u mnepememienue. PaBHOMepHOe W
HepaBHOMEpHOE JBIKeHHEe. CBOOOJHOE MaJeHHe KaK MpPUMEpP HEPAaBHOMEPHOTO
nBrokeHus: Tesl. CkopocTb. CpeaHsiss CKOPOCTh MPU HEPAaBHOMEPHOM JIBHUIKECHUM.
Pacuér myTu u BpeMeHU JBUKECHUS.

['paduku 3aBucMMOCTE BETWYMH, OMNMUCHIBAIOMIMX JBMXeHUe. OOmue
NOHATUS 00 OTHOCHUTENBHOCTH JABWXKeHUs. CIOXKEHHE CKOpOCTeH i Ted,
JBIOKYILUXCS MMapaJuIebHO.

SlBnenne nHEpuMM. 3aKOH HMHEPUUHM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
M3MEHEHUSI CKOPOCTM JABWXKEHHSA Tell. Macca Kak Mepa HHEPTHOCTH Tela B
MOCTynaTeabHOM JBWXEHUU. IInoTHocTh BemecTBa. CBsi3b IJIOTHOCTH €
KOJJMYECTBOM MOJIEKYJl B eauHuIle o00béma BemecTtBa. CMecH M CIUIAaBBI
[ToBEpXHOCTHAS U JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3mMepeHue cuiibl ¢ MOMONIIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHUila TSDKECTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cuii. Cuiia TpeHUsl.
TpeHue CKOJIBXKEHUS W TPEHHE TMOKOs, BSI3KOe TpeHue. TpeHue B Npupojae u
TEXHUKE.

Hemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBIKCHUS TeTa.

N3MepeHre cKopoCTH NMPSIMOJIMHEHMHOTO ABUKEHHUSI.

HaGmronenue siBneHust HHEPIIUH.

HaOmronenne naMeHeHus CKOPOCTH MPU B3aUMOJICUCTBUU TeJl.

CpaBHeHHE Macc MO B3aUMOJICCTBHUIO TEII.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.

Jlabopamopnsie pabomel u onvimel.



OrnpeneneHue CKOPOCTH PaBHOMEPHOIO JBUXKEHHUS (IIapUKa B KUIKOCTH,
MOJIEIIN AJIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TeNA.

OneITBI, JEMOHCTPHUPYIONIME 3aBUCHUMOCTh pACTsDKCHHS (AedhopMarivi)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBI.

OMnBIThL, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIBI TPEHHS CKOJIBKEHUS OT CUJIbI
JIABJICHHS M XapaKTepa CONMPHUKACAIOIIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHBLIEHUS U YBEJIMUEHUS JaBICHUS.
JlaBneHue raza. 3aBUCUMOCTbD JaBJIeHUs raza oT o0bEéMa 1 Temnepatypsl. [lepenaua
JABIICHUS TBEPABIMU TEJIaMH, JKHAKOCTIMH W ra3zaMu. 3akoH Ilackais.
[THeBMaTHUECKNE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  D[JIYOMHBI  MOTPY>KEHHS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'mapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoCTBO BOAOIIPOBOA.

Atmocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3aAylHON oOonouku 3emud. OnbiTr Toppuuennu. M3mepenune armocdepHOro
JaBJICHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TeJO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cJI0BUE BOBHUKHOBEHUS BBITATKHUBAIOIICH
(apxumenoBoif) cuiibl, noarekanue. [InaBanue ten. BozmyxomiaBanue.

Jemoncmpayuu.

3aBUCHUMOCTbH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

I'mppasinueckuil mpecc.

[IposiBrieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BhEMa MOTPYKEHHON B KHJIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUIIbI BECY BBITECHEHHOU KHUJIKOCTH.

VYcnoBue miaBaHus TEN: IUIABaHUE WA MOTPYKEHUE TEJl B 3aBUCHUMOCTH OT
COOTHOILIECHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopnsie pabomel u onvimel.



HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHue BRITAIKUBAIONIEH CUIIbI, IEUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbITEI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OIPEIEIICHUE
€€ rpy30n0AbEMHOCTH.

Pa3zgea S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckast paboTa JJIsl CUJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MomHoCTb.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [Ipasuno
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECHUsA phluara K OJOKY. «3050TO€
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MexaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckasa »sHeprus. KuHeTmueckas ¢ TOTCHIMAJIbHAS SHEPIUsl.
[IpeBpalieHre OHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTrOW. 3aKOH COXPAHEHUS
Y [IPEBPALCHUS DHEPTUU B MEXaHHKE.

Hemoncmpauuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanne yciioBHM paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

N3yuenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue K11/ moaBuKHOTO U HEMOJBUKHOTO OJIOKA.

OmnpeneneHue pabOThl CUIIBI YIIPYTOCTU NP MOABEME TPY30B MPU MOMOIIU
MMOABYKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KVIACC

Pa3znea 6. TensioBble siBJeHHUS.

OCHOBHBIEC TIOJOXKEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucrannmueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHIA. TEeXHOJOrnyh MOJy4eHUs] HCKYCCTBEHHBIX anMa3oB. OObsicHeHue
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE IOJOKEHUH MOJIEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HaTSKEHUE, CMAauMBaHUE, KallWJULIPHbBIC
ABJICHHs. TEIIOBOE€ pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTyphbl.

Temneparypa. CBsA3p TeMIepaTypbl CO CpeIHEH KHHETUYECKOM DSHEprueu
TEIJIOBOTO JIBJKEHHMSI YacTULl. TemneparypHble IIKaJIbI.

BuyTtpennsis sHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH OSHEpIuu:
TEeIUIonepeaaya u CoBeplieHre padboTel. Buapl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIMs, W3IyyeHue. Buael Termonepeaayn B TOPUPOAE U TEXHHKE.
HeoOpaTuMOCTh TEMIOBBIX MPOLIECCOB.

KonuuectBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIJI0BOE paBHOBecHe. 3akoH HploToHa-PuxmaHna. YpaBHeHME TEIIOBOTO OajlaHca.

[InaBiieHrE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y IEJIbHAS TEIJIOTA
miasieHus. [lapooOpasoBanue u konneHncauus. Mcnapenune. Kunenue. Y nenbHas
TEIU10Ta napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT aTMOC(HEPHOTO
JapiieHusl. HachlleHHBIN 1 HEHACBIIEHHBIN 1ap. BiaxxHOCTh BO3ayXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[TpuHiunel pabotsl TernoBbix asurateneit. KIIJ TemmoBoro nBurarens.
TeruioBple JABUTATEIM M 3alATA OKPYXKAIOWIEHW cpenpl. TemnoBble IOTEpU B
TEILIOCETSX.

3aKOH COXPAaHEHHMsI U NPEBPALLCHUS SHEPTUH B MEXAaHUYECKUX U TEIUIOBBIX
IIPOIIECCaX.

Jemoncmpayuu.

Habmroienue OpoyHOBCKOTO JIBUYKEHUSI.

Hab6monenne nuddysun.

Habnrogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAayuMBaHHUS M
KaNMWUISIPHBIX SIBIICHUU.

Habnrogenue TemioBoro paciiupeHus Tem.

M3meHeHne naBiieHUs rasa Mpu HU3MEHEHMH OOBbEMa M HarpeBaHUU WU
OXJIaXKICHUH.

[IpaBuiia U3MepeHUs TEMITEPATYPBI.

Bubl Teronepenaum.

OxJakJieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHny pabOoThl BHEITHUMHU CHUJIAMH.

CpaBHEHHE TEIIIOEMKOCTEN pa3INYHbIX BEILECTB.

HaOmronenne kuneuus.



Habnronenre nocTostHCTBA TeMIEpaTyphl IPU TUIABJICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimol.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OMnbITH IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3MmepeHre TeMinepatypsl Mpy MOMOIIIM KUJIKOCTHOTO TEPMOMETPA U JaTUYUKA
TEMIIEpaTyphI.

OnpiTel MO HaAOMIOIEHUIO TEIJIOBOTO PACHIMPEHUS] Ta30B, KUIKOCTEH H
TBEPJBIX TEIL.

Omnpenenenue AaBiIeHUS BO3yXa B OaJUIOHE MIMIPUIIA.

HccnenoBanre 3aBUCHMMOCTH JABJEHUS BO3AyXa OT €ro oo0béma W
TEMIIepaTyphl.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

Habnrogenne wW3MEHEHUs BHYTPEHHEM OJHEpruM Tela B  PeE3ysbTaTe
TEIJIoNepeaul U padOThl BHEITHUX CHJL.

HccnenoBanue siBJIEHUS TEINIOOOMEHA TPU CMEIIMBAHUH XOJIOIHOM U TOpsiUeit
BOJIbI.

Omnpenenenne KOJIMYeCTBA TEIUIOTHI, OJIYYEHHOIO BOJIOM MPU TEIII0O0OMEHE C
HarpeTbIM METAJNIMYECKUM LIUITMHIPOM.

OmnpeneneHre MOIIHOCTHU TEIUIOBBIX NMOTEPH (3akoH HetoToHa-Puxmana).

Onpenenenue yIeapHON TEIIOEMKOCTH BELIECTBA.

HccnenoBanue nporecca UCHapeHHus..

OmnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO31yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABJICHUS JIbJA.

Pazges 7. diaekTpudyeckue ¥ MAarHUTHbIE SIBJICHHSI.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUyYecKux 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX Tell. 3akoH Kynona.

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH sieKTpuueckoro mnoiisd. IlpuHnmn
CYNEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA ANEKTPUUECKUN 3apsl.
Crpoenue aroma. IIpoBOAHMKH, [UAIEKTPUKA U TOJYINPOBOJAHUKH. 3aKOH
COXpaHEHUS IEKTPUUYECKOTO 3apsiaa.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
M cTOYHUKM TIOCTOSIHHOTO TOKa. JIeWCTBUSA DJIEKTPUYECKOTO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJIAX, KUJKOCTIX U razax.

OnekTpuueckas 1enb. Cuna Toka. DIEKTPUUECKOe HaNpsiKEeHne. AMIIEPMETP
Y BOJIbTMETP B II€MU MOCTOSTHHOTO ToKa. CONpOTUBIIEHHE MPOBOJHUKA. Y IEJIbHOE
CONPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka nenu. [locimenoBarenbHoe U



napajuiebHOE COeIMHEeHHE TPOBOAHUKOB. DJIC B e NOCTOSHHOIO TOKA. 3aKOH
Oma s monuoit nenu. [IpaBuma Kupxroga. Pacd€r mpocThIX 3JEKTpHUECKUX
uenen. HennmHelHbIe 3JIEMEHTHI.

PaGota ¥ MOIIHOCTH DJEKTPUYECKOTO TOKa. 3akoH Jlxoyns-JleHna.
DnexkTpudecKre 1enu U NOTPEeOUTENH IEKTpUIecKoi sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTtostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MATHUTOB. MarHuTHoOE
noyie. MarauTHoe mosie 3eMJIM M €ro 3HadyeHHWe I KU3HU Ha 3emie. OmnbIT
Opcrena. MarHutHoe noje 3iekTpuyeckoro Ttoka. OmbiT Amnepa. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MAarHUTHOIO MOJIL HA TPOBOJIHUK C TOKOM.
Cuna Amnepa U onpenesicHue €€ HalpaBiIeHUs. DJICKTPOABUIaTENlb TOCTOSHHOTO
ToKa. lcnosb30BaHWE SIJIEKTPOJBUTATENEN B TEXHUYECKUX YCTPOMCTBAX M Ha
TPaHCIIOPTE.

OnbiTel @apajies. SIBieHNE dEKTpOMarHuTHON MHAYKIUU. [IpaBuio JleHna.
DIIEKTpOreHepaTop. CnocoObl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMM Ha BO300HOBJISIEMBIX MCTOUYHHMKAX DJHEPTrUU. DKOJIOTUYECKHUE
po0JIeMbl SHEPreTUKU. TOIITUBHBIC SJIEMEHTBI U AJIEKTPOMOOWIIH.

Hemoncmpauuu.

DneKTpu3anus Tel.

JIBa posia 3JIEKTPUUYECKUX 3aps0B U B3aUMOJICUCTBUAE 3aPSKEHHBIX TEI.

Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.

DNeKTpocTaThiecKast HHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MogenupoBanue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OYMaKHBIX CYJITAHOB.

[IpOBOIHUKH U AUBIECKTPUKH.

M cTOYHMKHM TOCTOSIHHOTO TOKA.

JleliCcTBHS 3IEKTPUYECKOTO TOKA.

DIJIEKTPUYECKHUIM TOK B KUJKOCTH.

["a30BbIii pa3psia.

N3mepenune cuibl TOka aMIIEpMETPOM.

N3MepeHune 3eKTPUYECKOTO HANPSAKEHUS BOJIbTMETPOM.

PeocTaTt 1 Marazud COnpoOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH Pa3ICICHUS MTOJIIOCOB MAarHUTA.

MoaenupoBaHue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.

OmneIT Dpcrena.

MarHuTtHoe 1oje Toka. DIEeKTPOMAarHHmT.

JlercTBrEe MarHUTHOTO TOJISI HA IIPOBOJHUK C TOKOM.



DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OmneiTel @apases.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnvie pabomul u onvimel.

OnpiThl 1O HAOMIONEHUIO DJIEKTPU3AIMU TeJl MPU CONMPUKOCHOBEHUHM W
WHIYKIHUEN.

HUccnenoBanne JOEUCTBUS JJIEKTPUYECKOTO IO HA NPOBOAHUKUA U
JTUBJIEKTPUKHU.

COopka 1 HCTbITaHUE ANEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, MPOTEKAIOIIETO Yepe3 PESUCTOP, OT
HaIpsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh AJEKTPUUYECKOTO COMPOTHBIICHHUS
MIPOBOJHUKA OT €ro JIIMHBI, IUIOMAU TONEPEYHOT0 CEYEHU U MaTepHaa.

Omnpenenenue yI1eapHOT0 CONMPOTUBIIEHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPsDKEHUH TpU  MOCIEI0BAaTEIBLHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Jid CWIBl TOKAa MpPU MAPAJUIETBHOM COEIHMHEHHUH
PE3UCTOPOB.

Onpenenenue I/1C 1 BHYTPEHHETO CONPOTUBICHUS HCTOYHHUKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BeInoJIHEHUS 3aKk0HAa OMa I MOJTHOM LENN.

N3yyeHnue BOJIbTaAMIIEPHBIX XapaKTEPUCTUK HEIIMHEUHBIX DJIEMEHTOB (JIAMIIbI
HaKaJMBaHUS VI NOJYyIPOBOJIHUKOBOIO IUOJA).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYILIEr0 Yepe3 Pe3UcTop.

OmnpeneneHre MOIIHOCTHU AJIEKTPUUECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.

Omnpenenenue K11l narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3yyeHne MarHuTHOTO MOJISl IOCTOSTHHBIX MAarHUTOB MPU UX O0BETUHEHUU U
pazJieleHuN.

HccnenoBanue necTBUA JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICUCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CHJIbl M HalpaBJi€HUS TOKA B KaTyIIKE W OT HaJu4us
(OTCyTCTBUS) CEpACUHUKA B KaTyIIKE.

N3ydenne neicTBUsI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u nzydeHue padoThl JJIEKTPOABUTATENS.

N3mepenne KII/] anexkTpoaBuraTtenbHON yCTAaHOBKH.

OneITBl 1O  HMCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIIWU:
UCCIIEIOBAaHUE N3MEHEHU 3HAUEHUS U HAMPABJICHUS! MHIYKIIMOHHOTO TOKA.

9 KJIACC



Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe ABuWxkeHue. MarepuanbHas Touka. CrHocoObl OMHMCAHMS
MEXaHUYECKOTO JABWXCHUS: TaOJIMYHBIN, rpaduieckuit, aHanuTudeckuii. Cucrema
otrcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JABUKEHUSI.

BekTopHble BEIMYUHBI, ONEPAIIMU C BEKTOPAMU, MPOEKIIUKU BeKTOpa. Pannyc-
BEKTOpP MATEpUAIIBHOM TOYKH, NEPEMENICHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE IBMkKeHNE. HepaBHOMepHOE NpsIMOJIMHENHOE NBH>KeHUE. CpenHsis
Y MTHOBEHHAsi CKOPOCTh TeJa IPH HEPABHOMEPHOM JBUKECHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JABHKECHUE. Y CKOPEHHUE
cBOOOAHOTO nageHus. OnbIThl ["anues.

['paduueckas mHTEpHIpeTallis YCKOPEHUS, CKOPOCTH, MPOUJEHHOTO TYTH U
IepEMELECHHUS IS TPSIMOJIMHEUHOTO JBUKEHUS.

JIBr>xeHue Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

JIBkeHHE 10 OKPY>KHOCTHU. JIMHEHHAs: CKOPOCTh, YII0Basi CKOPOCTh, MEPUO]T
M 4acToTa O0palieHus Mpyu paBHOMEPHOM JBHKEHHUU 0 OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cunbl. PaBHOIEMCTBYIOIIIAS CUJIA.

[lepBoii 3ak0H HptoToHa. Bropoii 3akon Hetotona. Tpernii 3akon HeroTona.
[IpyHIMN CynepO3ULUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoadduimeHt tpenus.

JIBUKEHHE T IO OKPYKHOCTHU MOJI IECTBUEM HECKOJIBKUX CHIL.

3akoH bepnymm u nogbéMHas cuia Kpbula. COBpEMEHHBIE JIETATEIbHBIC
ammaparbl, CyJla Ha MOABOAHBIX KpBUIbAX, AHTUKPBUJIO HAa CKOPOCTHBIX
aBTOMOOWIAX. J[BHMyKeHHUE TT0e3/1a Ha MarHUTHOM TOTyIIIKE.

Cunia TSKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. JIBM)KEHUE TEel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie TiaHer BOkpyr Comuna). Ilepmas
KOCMHUYECKasi CKOpocTb. HeBeCOMOCTh 1 meperpys3Ku.

PaBHOBecue maTepuanbHON TOUKU. AOGCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpaiieHusi. MoMeHT cuiibl. LleHTp TsxecTw.

Nmmnyinbsce Tena. U3Menenue umnynsca. IMnynsc cuitbl. Ypyroe u HEynpyroe
B3aUMOJCUCTBUE. 3aKOHbI U3MEHEHUS M COXPAaHEHHUS HUMIYJibca. PeakTuBHOE
JIBUKCHHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEpruu 1 padoThl. [loTeHIInanbHas SHEPTUs Tela, MOTHATOTO Hall
MTOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas SHEprus CxKaTou NpykuHbl. Knnetnueckas
sHeprus. Teopema O KMHETHUYECKOW SHEPruU. 3aKOH M3MEHEHHUSI U COXPAHECHUS
MEXAHUYECKON DHEPIUH.

Jlemoncmpayuu.



HaOnroieHne MeXaHW4YeCKOTO JBHXKEHHUSI TeJla OTHOCUTENIBHO Pa3HbIX Tel
OTCUETA.

CpaBHeHUE MyTe W TPaeKTOPUU JIBMOKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TeJl OTCUETA.

N3mepenne cKopoCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.

HccnenoBanrie Npru3HaKoOB PAaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaOnronenue ABUKEHUS Tella 0 OKPYKHOCTH.

HabGmronenne MexaHMYeCKUX SIBIICHUM, MPOUCXOSIIMX B CUCTEME OTCUETa
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBHUKEHUU OTHOCUTEIHHO
KaOuHeTa (QU3UKH.

HaGmronenue paBHOBeCHs TeJl, CBOOOHOTO MajcHUs, KOJeOaHUsI MasiTHUKA B
WHEPIUAJIBHBIX CUCTEMAaX KakK MOJTBEPKICHUE MPUHITUIIA OTHOCUTEILHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT €r0 MaCChl U JIEUCTBYIOIIEH HA HETO CUJIBL.

Habmronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

N3MeHeHue Beca Tela Py YCKOPEHHOM JBUKECHUH.

[lepenaya uMIryabca Ipy B3aMMOJEHCTBUH TEL.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue UMITyJIbca Mpu a0COJIFOTHO HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITYJIbCA MPU YIIPYTOM B3aUMOJICHCTBUMU.

Halnronenune peakTUBHOTO JBUKECHUS.

CoxpaHeHHe SHEPTUH MPU CBOOOTHOM MaJICHHH.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM IPYKUHBI.

Jlabopamopnvie pabomel u onvimel.

KoHcTpynpoBaHue TpakTa [jsi pa3roHa W JalIbHEMIIEro pPaBHOMEPHOIO
JIBIDKCHUS IApUKA WIN TEJICKKH.

Omnpenenenue cpegHeN CKOPOCTH CKOJIbKEHUS OpYCKa WM JBUKEHUS IIapuKa
10 HAKJIOHHOM TIOCKOCTH.

OnpeneneHue YCKOpPEHUsT Teida MpU PABHOYCKOPEHHOM JBHXKEHUHU MO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TyTH OT BPEMEHHU IIPU PaABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIIU MPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauaIbHOU
CKOPOCTH IIyTH OTHOCATCS KaK PsiJl HEYETHBIX YUCEN, TO BpEMEHA OJIMHAKOBBI.

HccnenoBanuie ABUKEHUS Teia, OPOIIEHHOTO MOJI YIJIOM K TOPU30HTY.

WccnenoBanre 3aBUCUMOCTH  CUJIBI  TPEHHMS CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIMEHTA TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.



HccnenoBanrie 3aBUCUMOCTU CHJIbl YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
cTernieHu aepopMaIiy Mpy>KUHEI.

OmnpeneneHue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TEJa IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOThl  CUJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHUO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyxawlue KoJieOaHus.
Boinyxennbie konedanus. Pezonanc.

MaremaTnueckuii U TPYKUHHBIM MasTHUKHU. [IpeBpaiienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpomonbHble W momnepedHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHusa. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJHBI.

3Byk. Pacnipoctpanenue u oTpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
toHa. Pe3zonanc B akyctuke. Mudpa3sByk u ynbTpasByk. Hcnonab3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHSIX.

Hemoncmpauuu.

HaOmronenne kosjeOaHWii Tel mOJN JEUCTBHEM CHIBI TSKECTH W CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmroienre BeIHYKICHHBIX KOJICOAHUM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIN).

HabGmronenne nntepdepeHun u TuPpakiiui BOJIH Ha TIOBEPXHOCTU BO/IBI.

HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnvie pabomel u onvimol.

OrnpeneneHue 4acTOThI U NMepUojia KojaeOaHni MaTeMaTUYECKOTO MasITHHUKA.

OmnpeneneHne 4acTOThl U MEpUoa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieOaHU Tpy3a HA HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/ia KOJIeOaHUH MPY>KMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH TIEpHOJa KOJeOaHUN TIpy3a, MOABEUICHHOTO K
JIEHTE, OT MacChl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOAaHUH MPYKUHHOTO
MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.



Pasznen 10. DiiekTpoMaraHuTHoe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkayna »JeKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CcBs3U. Paguonokanusa. Kocmuueckas cBA3b.

DneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
cBeTa: MHTephEepeHIns U AUPPaKIIHSL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nurtepdepenius u qudpakiuys cBeTa.

Jlabopamopnvie pabomul u onvimel.

N3yueHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO
tenedoHa.

[TpoBeneHne onpITOB MO HAOIIOAEHUIO UHTEP(EPEHIIMU U AUPPAKIIMU CBETA.

Pasznen 11. CBeToBbIE ABJICHHS.

JlyueBas MoJzenb CBE€Ta W TE€OMETpUYecKas onTuka. VCTOUYHHMKHM CBerta.
[IpssmonuHeliHOE pacnipocTpaHeHne cBeta. 3armenus ConHna u JIynsl. Otpaxenue
ceera. Ilmockoe 3epkano. 3akoH oTpaxeHus: cBeta. [locTpoeHue n300paxeHuw,
C()OPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomnenue cBera. 3akoH npesiomyieHus cBeta. [lonHoe oTpaxeHue caera.
Hcnonb30BaHuE MOJTHOIO OTPAXKEHHSI B ONTUYECKUX CBETOBO/AX, ONTOBOJOKOHHAS
CBS3b.

Jlunza, xonm mnyuerr B suH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doroanmnapara, MUKpPOCKONAa M Tejeckonma. [7a3, Kak oONTHYecKas CHCTEMa.
bru3opykocTh U 1aIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbloToHa. CrokeHue
CHEKTpaJbHBIX IBETOB. JlMcnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyyenue n300paxeHuil B IIIOCKOM 3€pKaje.

[IpenomiieHue cBera.

OnTuyecKkuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

Xox 1yder B paCCEUBAIOIEH JIMH3E.

[Tomydenue n300pakxeHUi ¢ TOMOIIBIO JIUH3.

[Tpuniun gevictBus dhoToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

Mogens rnasa.

Paznoxenue 6enoro cBera B CIEKTP.



[Tomyuenue 6enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH yTJla OTPaKEHHsI CBETOBOIO Jiyda OT yria
MaJICHUS.

N3yuenue cBONCTB N300paKeHUsI B INIOCKOM 3epKalie.

HccnenoBanre 3aBUCMMOCTH yIjla IPEJIOMJIEHUS OT yTIJla MaJeHus CBETOBOIO
Jy4a Ha TPAaHULE «BO3TyX—CTEKIION.

[Toy4yenune n300paxeHuit ¢ TOMOIIBI0 COOMPAOIICH JTUH3HI.

Omnpenenenue (QPOKYCHOTO pacCTOSHUS M ONTHYECKOW CHIIBI COOMparoliei
JIVH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITBl 10 BOCHPUSTHIO LIBETA NPEIMETOB IMPU HX HAOIIOACHUM Yepes3
[BETOBBIE (DPUIIBTPBHI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pe3epdpopna v mianerapHas mojenb atoma. Monens atoma bopa.
HcnyckaHue u NnoriomeHne cBeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. HyxionHas Mopaenbs aromHoro sapa. Msoronel. PannoaxktuBHBIE
npespaieHus. Ilepuon nmosypacnana aroMHbIX saep. JeicTBUE paJirOaKTHUBHBIX
U3ITy4EHHUI Ha KUBBIE OPraHU3MBbl. 3aluTa OT PaAHOAKTUBHOIO U3Ty4YECHHS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAI0BOTO M MAaCCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W PHEpruu. Peakuuu cHHTE3a U
nenenus suaep. Mcrounukum sHeprum ConHua u 3BE3A. SnepHas sHepreTuka.
DKOJI0ru4ecKue npoosIeMbl siIEpPHON SHEPTETHKHU.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHHs] U TTOTJIOIICHUS.

CrieKTpbl pa3IMYHbIX ra30B.

CnekTp Bogopo/a.

HabGnronenue tpekoB B kamMepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUIUX U3ITYYEHUH.

Peructpanus u3nydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnsie pabomel u onvimel.

Habmroienue CITomHbIX U IMHEHYaThIX CIEKTPOB U3ITyUEHUSI.

HccnenoBanrie TPEKOB: U3MEPEHUE SHEPIMH YACTUIIBI [T0 TOPMO3HOMY IYTH
(no dotorpadusam).

N3mepenne paanoakTUBHOTO (oOHA.

IHoBTOpPUTEIBLHO-00001IAKOINNH MOAYIb.

[ToBTOpHUTENHEHO-00001AIOMINI MOTYJIb MIPEIHA3HAYEH JIJIsl CUCTEMAaTHU3alun
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO



Ipy W3YYEeHUU BCero Kypca (u3ukm yriayOJaEHHOTO ypOBHSA, a Takke s
MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY dK3aMeHY 10 (hHU3HUKE.

B mpomecce wu3ydeHHss AAaHHOTO MOIYJSL PEATU3YIOTCS W TOJyYaroT
JaNbHEWIee pa3BUTHE Y4YeOHBbIC JCHCTBHUS, OOCECIEUMBAONINE JOCTHKCHHE
NPEIMETHBIX ¥  METalpEeIMETHBIX pe3ylbTaToB OO0ydeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHCHUE W ONMCAHUE SIBJICHUI HA OCHOBE
npuMeHEeHUsT (QU3NYECKUX 3HAHWM, WCCIEAOBATEIbCKUE NEUCTBHS (BBIIBHKCHUE
THITOTE3, MMOCTAHOBKA IEIM W TUIAHHUPOBAHHWE HWCCIICIOBAHUS, aHAINU3 JaHHBIX U
MOJTyYEHHUE BBIBOJIOB).

[TpenmouruTennbHON (QOpPMOI  OCBOCHHS MOMYJS SBISCTCS TPAKTHKYM,
mporpamMma KOTOPOTO BKITFOUAET:

pereHne 3amad, OTHOCSIIMXCS K Pa3IMYHBIM pas3feiaM W TeMaM Kypca
(bU3HUKY, B TOM YKCIIE 33]1a4, UHTETPUPYIOLIUX COJEP>KaHUEe PA3HbIX Pa3JieiioB;

BBITIOJIHEHUE JTA0OPATOPHBIX PadOT M OMBITOB (BKJIFOUYAsi paOOTHI M OMBITHI U3
MEepPeYHEeH K pasfenaM Kypca) B YCIOBHSAX CaMOCTOSTEIBHOTO ILIAHHPOBAHUS
MIPOBEICHMSI UCCIICIOBAHMS, BEIOOpAa U 0OOCHOBAHUS METOJIa U3MEPCHUS BEJIMYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKW;

BBITIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUM MPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3aaHUsl IO E€CTEeCTBEHHO-HAyYHON TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy HaJ TPYNIIOBEIMU WU MHAWBUAYATLHBIMHU TPOEKTAMH, CBI3aHHBIMU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAOMIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JTMATHOCTHYECKON pabOThl 3a Kypc (DU3UKH YIITyOJIEHHOTO YPOBHS,
BKJTFOYAOIICH 3alaHusl Pa3HOTO YPOBHS CIIOKHOCTH. Pe3yibTaThl BBIMOJTHEHUS
JTUArHOCTUYECKON padOThl MOTYT TIOKa3bIBATh CTETICHb TOTOBHOCTH OO0YYAFOIIHXCS
K OCHOBHOMY TOCYyJapCTBEHHOMY OJK3aMeHy 1o (Qu3uKe, a TakKke
CBUJIETEIIHCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs
y oOyyatomierocs OyayT copMUpOBaHBI CIEAYIONIUME JTUYHOCTHBIE PE3yJIbTAaThl B
YaCTHU:

e I)nampuomuuecxkozo éocnumanusi:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nYecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHEEHHO20 60CRUMAHUA:

TOTOBHOCThH K aKTUBHOMY YYaCTHIO B 00CYK/I€HUU OOIIECTBEHHO 3HAYUMBIX 1
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TMPUMEHEHUEM JIOCTHUKEHUMN
busuKy;

OCO3HAHHE BAXKHOCTH MOPAIbHO-ITUYECKUX MPHUHIUIOB B JEATCIHHOCTH
Y4YEHOrO;

e 3)ICmemuuecKo20 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKU: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HaAy4yHO20 NOZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEH COCTaBIAIOLIEH
KYJIbTYPHI;

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS PUPOJIBI;

pa3BUTHE HAY4YHOM JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BaTEIbCKON
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynomypol 300p06ba u IMOUUOHATLHO20 O1AZONOYUUA:

OCO3HAaHHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM O00OpYyJOBaHHUEM B
JIOMAIITHUX YCIIOBHSIX;

c(hOpMHPOBAHHOCTH HaBbIKa pedIEKCUH, PU3HAHUE CBOETO MpaBa Ha OIITHOKY
U TaKOTrO e MpaBa y APYyroro 4yejIoBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE yYacTH€ B pPEIICHHM MPAaKTUYECKUX 3a7ay (B pamMKaxX CEMbH,
oOpa30oBaTeILHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NUYECKUX 3HAHMM;

UHTEPEC K MPAKTUYECKOMY M3yUEHUIO MPodhecCuid, CBSI3aHHBIX ¢ (PU3UKOMH;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JIaCTH OKPY>KAIOIICH Cpe/ibl, JITAHUPOBAHUS MOCTYNKOB U OLICHKU UX BO3MOXKHBIX
MOCJIEACTBUN JIJIS1 OKPY>KAIOIIEH CPEe/Ibl;

OCO3HaHHME TJI00aTBHOTO XapaKTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX

pelieHus;
e 8)adanmayuu K UBMEHANOUWUMCA YCI08UAM COUUANLHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJIEHCTBUU TIPU BBIIOJHEHUH MCCIEAOBAHUN U
IPOEKTOB (PU3NYECKON HANTPABIEHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSAM APYTHX;

MOBBIIICEHUE YPOBHS CBOEM KOMIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO
NeSATEIbHOCTD;

nOoTpeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUH, YMEHUHA (POPMYIHMPOBATH
UJIeU, IOHATHS, TUIIOTE3bI O GPUBNYECKUX 0OBEKTAX U SIBICHUSX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIacTH
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTUS B MNPHOOPETEHUH HOBBIX (PUINUECKUX
3HAHMU;

CTpEMJICHHE aHAJIM3UPOBATh U BBISIBIISITH B3aUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHS HAa OKPYXKAIOIIYI Cpexdy,
BO3MOKHBIX [VI0OAJIBHBIX TOCIIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBoeHMs pOrpaMMBbl IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuaromierocss OyayT chOpMHPOBAaHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YUEOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHbIE  y4eOHble  JCWUCTBUSA,  PETYJISTHUBHbBIC
yHHUBEpCaJbHbIe yueOHbIE TEHCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3zoBble jornueckue aAefcTBu:
BBISIBIIATH U XapaKTePHU30BaTh CYIIIECTBEHHbIE MPU3HAKNA OOBEKTOB (SIBIICHUN),
KJIaCCU(UIIMPOBATD UX;



BBISIBIIATH 3aKOHOMEPHOCTH W TPOTUBOPEUUS] B pacCMaTpPUBAEMbIX (haKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIEC CBS3U TPH HW3YYEHUU (DU3NICCKUX
SBJICHMM M TIPOILIECCOB, JI€NIaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOUEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 pemieHus yueOHo (u3nueckor 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOJSIIETO C
y4ETOM CaMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:

MCIIOJI30BaTh BOMPOCHI KAK MCCIIEN0BATEILCKUN HHCTPYMEHT O3HAHMS;

IPOBOJUTH MO CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY ONBIT, HECIOMXHBIN
bu3UecKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBJICHUS;

OIICHMBATh Ha MIPUMEHUMOCTH U JOCTOBEPHOCTh MH(OPMAIIUIO, TTOTYUYECHHYIO
B XOJI€ UCCJIEIOBAHMS WJIU HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (HOpMYyIHpOBaTh OOOOIIECHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3alpPOChl MPU TMOUCKE U
oTOope UH(pOPMAIIUU UITU JAHHBIX C YUETOM MPEIJIOKEHHON yUeOHOH (hHU3UIeCKOi
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH HH(OpPMAILIUIO
Pa3JIMUHBIX BUJOB U (DOPM TPEACTABIICHHUS;

OIICHMBATh HAIEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIIOKECHHBIM
yUHUTENIeM Uil CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMYy  MpEACTaBICHUS
uHpopMalMu W WUTIOCTPUPOBATH pEIIacMble 3a7a4d HECIIOXKHBIMH CXEMaMHu,
JarpaMMamMu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC 1eHCTBHUS:

B X0JI€ 00CY>XJIeHUSI yueOHOI0 MaTepuaa, pe3yJbTaToB Ja0OpaTOPHBIX PadOT
U MPOEKTOB 3aJ1aBaTh BOIMPOCHI M0 CYLIECTBY 0OCY>KIaeMON TeMbl M BBICKA3bIBATh
UJey, HallCJICHHbIE Ha pPELIEHUE 33Jaud M MOJJep)KaHue OJaroenareabHOCTH
OOIICHMS,

COIOCTABIISATh CBOU CYXKJICHUSI C CYX ACHUSIMHU APYIMX YYAaCTHUKOB AUAIIOra,
OoOHapy’KHUBaTh pPa3IMuME U CXOJCTBO MO3UIIHI;

BBIPAKATh CBOKO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;



nyOJIMYHO MPEACTABIATH PE3YJIbTaThl BBHIMOIHEHHOTO (DU3UYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodaembl;

NPUHUMATD [EJIU COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJIaTh IPOLECChl U Pe3yJIbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBICHUIO M KOOPIWUHHPYS CBOM MACWUCTBUS C JAPYTUMH YICHAMU
KOMAaH/IbI;

OILICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMNA MTPOAYKT IO KPHUTEPHUSM,
CaMOCTOSITENTLHO C(POPMYTHMPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHS.

PeryasiTuBHbIe YHHBepPCAJbHbIE YueOHbIE AelCTBUSA
Camoopranusauus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHIX, TPEOYIOTUX IS
pereHust GU3NYEeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYATBHOE, PUHSATHEC PEIICHUSI B TPYIIIIC, MPUHATHAE PEIICHUH TPYIIION );

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM peHieHUs (PU3NUECKON 3adaud WIIH
IJIaH HCCIEOBaHUS C YYETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIluu M Tpe/jIarath IjiaH e€ N3MCHCHHUS,

OOBSCHATh  TPUYMHBI  JIOCTHXKEHUS  (HEIOCTHXKEHHS])  PE3yJbTaToOB
NeSTeTbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3MYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITCIIBCTB,
WU3MCHUBIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IICJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro Yes0oBeKa B XOJE CHopa WM JTUCKYCCUM Ha
HAy4YHYIO TeMY, IOHUMATh MOTHBBI, HAMEPECHHS U JIOTHKY JIPYTOTO.

MPU3HABAaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NUICCKUX 3a7ad WU B
YTBEP)KJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

HNPEAMETHBIE PE3YJIBTATHI

K xoHniy o0y4ueHus ¢ 7 kaacce npeaMeTHbIE pe3yIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:



WCITIOJIB30BATh MOHATHUS: (PU3NUECKHE W XUMHUYECKHUE SBIICHUS, HAOJIIOICHUE,
AKCIIEPUMEHT, MOJIEb, TUTIOTE3a, €IUHUIIBI (PH3NIECKUX BEIMYNH, AaTOM, MOJICKYJIa,
arperatHble  COCTOSIHUSI ~ BemiectBa  (TBEpAOE, KUIKOE, Tra3o00pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (PaBHOMEPHOE, HEpPaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpPaeKTOpHsi, PaBHOJACHCTBYyIOWAs cuj, aedopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTh, COOONIIAIONIUECS COCY/IbI;

YBEPEHHO pa3nu4arh sBiieHus (Auddy3ns, TEMIOBOE IABMKCHHE YaCTHI]
BEILIECTBA, PAaBHOMEPHOE [BW)KEHUE, HEPABHOMEPHOE [IBH)KEHUE, WHEPIUS,
B3aMMO/ICHCTBUE TEJI, PABHOBECHUE TBEPJBIX TEJ C 3aKPEIIEHHON OChIO BpalICHUS,
nepenaya JaBlieHUs TBEPIBIMU TeJIaMH, >KHAKOCTSIMU W Trazamu, aTMocdepHoe
JIaBJICHKE; TJIaBaHKE TEJI, TPEBPAILCHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
bu3nUecKoe SBICHHUE,

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NYECKUX SBIICHUN B OKPYKAIOIIEM
Mupe (B TOM yucie (puznueckue SIBJICHUS B MPUPOJC: MPUMEPHI JBUKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B KUBOM W HEKHMBOMW MPUPOJE, JEUCTBUE CHUII TIKECTH,
TPEHUsI, YIIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHUE aTMOC(EPHOrO JaBJICHUS Ha
YKUBOM OpraHu3M, IJIaBaHue PbIO, pblYaru B TEJE YeI0oBeKa), IPU 3TOM NEPEBOIUTD
MPAKTUYECKYIO 3a/1auy B y4eOHYIO0, BBIICIATH CYIIE€CTBEHHbIE CBONCTBA (MPU3HAKU)
(U3NYECKUX SBJICHHUI;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUYECKHUE SIBJICHUS, UCIOJb3YS
bu3ndecKue BeIMYUHBI (Macca, 00BEM, IIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CPEIHSISA
CKOpPOCTh, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC Te€ja, CUJla TPEHUs, IaBJICHUE
TBEPJIOTO TeJa, JaBJICHUE CTOI0A KUIAKOCTH, BEITAIKMBAIOIIAS CHJIA, MEXaHUYEeCKas
paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((UIIMEHT TOJIE3HOTO
JIEUCTBUSI MEXaHU3MOB, KHHETUYECKasl ¥ TTOTEHIIUAJIbHAS SHEPIusl), PU ONMKUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUN CMBICT HCMIOJIB3YEMbIX BEIUYUH, HX
o0O3HAaueHUsT W EeAUHUIBI (PU3NYECKHX BEIWYMH, HAXOAUTh (POPMYIIHI,
CBSI3bIBAIONIUE JAaHHYIO (PU3UYECKYIO BETUYUHY C IPYTUMHU BEIUYUHAMU, CTPOUTH
rpadMKu U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKkTepu30BaTh CBOMCTBA Te, GPU3UUYECKUE SBJICHUS U MPOIECCHI, UCTIOB3YSI
MpaBUJIa CIOKEHUS CUII (BJIOJIb OJHOM MpsiMOil), 3aKkoH ['yka, 3akoH [lackains, 3akoH
Apxumena, TpaBUJIO paBHOBECHS phiuara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXaHUKH,
3aKOH COXPAaHEHUsS MEXaHWYECKOM DHHEPruM, NpU HTOM JaBaTh CIIOBECHYIO
(GhopMyJIMPOBKY 3aKOHA M 3aMKMCHIBATh €r0 MAaTEMATUUECKOE BBIPAKCHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
ABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, IIPOIIECCOB, SBICHUMN, IPUMEHATh (PU3HUESCKHE MOJICTH JIJIs OOBSICHCHHS
(bu3MYEeCcKUX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;



OOBSCHATHh (PU3NYECKUE SBJICHMSI, MPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCJIE B
KOHTEKCT€ CHUTyallliii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pelaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4HCIE TpeOyIOIIHe YHUCICHHOTO OIECHUBAHUS
XapaKTEPHbIX 3HAYECHUN (PU3NYECKUX BEJIMYUH, MIPU ATOM BbIOUpATH a/ICKBATHYIO
(buU3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CIEICTBEHHBIE CBS3U U BBICTPAUBATh
JOTUYECKYI0 LEMOYKY PAaCCyKXIECHHM C ONOpPOM Ha HW3YyYEHHBIE CBOMCTBA
buznyecKux sBICHUHN, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MO/IEIIH;

pemaTth pacu€THbie 3a1auu (B 2—3 OeHCTBUS) MO M3y4aeMbIM TeMaM Kypca
bu3uKy, BIOUpas aIeKBaTHYIO (U3MUECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U GopMyJI, CBS3BIBAIOIIMX (PU3UUECKUE BEJTMYHMHBI, 3alIUChIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE PEIICHHE 3a/1a49H, BRISBISITH HEIOCTAIOITUE WIIA N30BITOYHBIC JaHHBIC,
00OCHOBBIBaTh BBIOOP METO/A pEIICHUS 3a/adH, HCIOIb30BaTh CIPABOYHBIC
JTAaHHBIC, TIPOBOJUTH MaTeMAaTHYECKHE MpeoOpa3oBaHUS M Pacd€Thl, OIICHUBATH
PEATUCTUYHOCTD TMOJYYEHHOTO 3HAYeHHUS (PU3WYECKON BEIMYUHBI U OMPENEIsiTh
pa3sMepHOCTh (U3HUECKONW BEIMUNHBI, TOTYYESHHOW MPU PEIICHUH 3a/1a4H;

pacrmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIINUTh TP TOMOITH (PU3HIECKHIX
METOJIOB, W TpeJyiaraTb OPHWEHTUPOBOYHBIN CIOCOO pEIICHHs, B OMHCAaHUH
UCCJICIOBAHUSI  paclo3HaBaTh IPOBEPSIEMOE  MPEANookeHue  (TUIoTe3y),
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT;

MIPOBOJIUTH OTBITHI 10 HAOIOACHUIO (PU3UYECKUX SIBICHUN W (PU3MICCKUX
CBOMCTB Ten (nuddysus, TEMIOBOE pPACIIMPEHUE Ta30B, SBJICHUE HWHEPIUH,
W3MEHEHHE CKOPOCTH MPU B3aUMOJICUCTBUH TEJl, Tiepeada IaBICHUS KUIKOCTHIO U
ra3oMm, TMpPOSIBJICHUE JCHCTBUS aTMOC(EPHOrO JaBJICHHS, JACHCTBUE MPOCTHIX
MEXaHU3MOB): (OPMYJIUPOBATH MPEANOIOKEHHE (TUMOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaOJII0IeHNH, CAMOCTOSTEIHFHO COOMPaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U GOPMYITUPOBATH BHIBOJIBI,

MPOBOJUTH TMPSMbIE W KOCBEHHBIE U3MEpEeHHs] (HUMUECKUX BEITUYHH
(paccrosiHue, MPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, cuiia, TeMIepaTypa,
IUIOTHOCTh JKUAKOCTH M TBEPIOTO TeENa, CUja TPEHHUS CKOJBKCHHS, TaBIICHUE
BO3/yXa, BRITAIKMBAOIIASI CHJIA, ICUCTBYIOIIAs HA MTOTPYKEHHOE B KHUAKOCTH TEJIO,
KO3(PGUIIMEHT TOJIE3HOTO JEUCTBUS MPOCTHIX MEXAaHU3MOB) C HCIIOJIb30BaHUEM
aHAJIOTOBBIX M MHU(POBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOAA M3MEPEHHUS,
(buKCUpOBaThH MOKA3aHUs MPUOOPOB, HAXOJUTH 3HAUCHUE U3MEPSIEMOU BEJIMUUHBI C
MTOMOIIBIO YCPEAHEHUS PE3YJIbTaTOB CEPUN U3MEPECHHM M OLICHUBATh TIOTPEITHOCTh
U3MEpPECHUN;

MPOBOJIUTH HECIIOKHBIC IKCIIEPUMEHTATBHBIC UCCIICIOBAHUS 3aBUCUMOCTEH
(bu3MYeCKUX BEIWYWH (3aBHCHMOCTHA TMYyTH PABHOMEPHO JBIDKYIIETOCS Teia OT
BPEMEHU JIBMKEHUS Tela, CUJIbl TPEHUS CKOJBXEHUS OT CHJIBI HOPMAaJbHOTO
JaBJICHUS, Ka4eCTBA 00paOOTKH MOBEPXHOCTEH TET U HE3aBUCUMOCTH CHIIBI TPEHHS



OT IUIOIIAIU CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJJIMHEHUS NPY’KUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEéMa MOrpyKEHHOM YacTH Tela U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU T€Ja, OT IIyOMHBI, HA KOTOPYIO
HOTPYXKEHO TEJIO, YCIOBUM IUIaBaHMsI TEJ, YCIOBUM paBHOBECHS pblyara u OJIOKOB):
COBMECTHO € yuuTesneM (GOpMyJIHpOBaTh 3aJady M THUIOTE3y HCCIEA0BaHuUs,
CaMOCTOATEJbHO IUIAHUPOBATh  MCCIEOBAHUE, CaMOCTOSITENIBHO  COOUpPATH
HKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY C HMCHOJB30BAHMEM HWHCTPYKLHH, MPEACTABIATH
IOJ[yYEHHBIE 3aBUCHUMOCTH (PU3NYECKUX BEJIUYMH B BUJE TaOnMIl U TpauKoOB,
OLIEHUBATh NOTPELIHOCTH, J€JaTh BBIBOBI IO PE3YJIbTATaM HCCIIEAOBAHNUS;

coOMoaTh MpaBWJa TEXHUKM O€30MacHOrO Tpyna npu pabore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh IPUHIIUIBI IEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOLIAIOIIHNECS COCYAbl, 0apOMETp, pbluar, MoABUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! IJIOCKOCTB;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX IPOLIECCOB C OMIOPOM HA X ONMHUCAHUS (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHN mpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, MNOPIIHEBOM HACOC, ApEOMETP), HUCHOJb3ys 3HAHUA O
CBOMCTBAaX (PU3MUECKUX SBJIEHUI U HEOOXOauMble (PU3NUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
pelleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPaAX) MPAKTUUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KMU3HHU A1 OOECredeHUs
0e30MacHOCTH MpPHU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUSl 370POBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO TOBEACHUS B
OKPYIKaIOIIEH CPeE;

OCYUIECTBJIATH OTOOP UCTOUYHUKOB UH(MOpMAIMKU (PU3UUECKOTO CONECPKAHUS B
HNuTepHeTe, caMOCTOSTENIbHO (QOpMYyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOIINXCS 3HAHUNW W MyTEM CpPaBHEHHUS PA3JIMYHBIX HMCTOYHUKOB BBIICIATH
uHbOpMaIMIO, KOTOpas  SBJISETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJTHEHUM YYEOHBIX 3aJaHUN HAyYHO-NOMYJISAPHYIO
JUTEPATYPY (PU3NYECKOTO COAepKaHUs, CIIPAaBOUYHbIE MaTepHallbl, PECYpPChl CETU
WuTepHer, BiaxeTh npuéMaMyd KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpAaTKHE MHUCbMEHHBIE M YCTHbBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(pOpMaIU (HU3HUUECKOTO COJAEPKaHMS, B TOM YHUCIE



nyOJIMYHO JeNaTh KpaTKUe COOOILIEHHS O pe3yJbTaTax MPOEKTOB HIIM Y4EOHBIX
WCCIICIOBAHUM, NPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYECHHBIN TOHSITUWHBIN
anmapat Kypca GU3MKH, COMPOBOKIAThH BHICTYTIJICHUE MPE3EHTAIUEH;

IPU BBIIOJHEHUH YYEOHBIX IIPOEKTOB U HCCIECJOBAaHUM pacHpenesiaTh
00513aHHOCTH B T'pYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMU 3aJjauaMu, CIECIUTh 3a
BBIMIOJTHEHUEM TIUJIaHA JEHCTBUM, a/JleKBaTHO OIICHUBATh COOCTBEHHBIA BKJaJa B
JESTENIbHOCTh  TPYIIBI, BBICTpaHBaTh KOMMYHHUKATHBHOE B3aMMO/ICHCTBUE,
YUUTBIBasi MHEHUE OKPYKAIOIIHX.

K xon1y oOyuenus ¢ 8 kiacce npeIMETHbIE Pe3yIbTaThl HA YTIIyOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUYaIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHHS BELIECTBA, KPUCTAJUIMYECKHE MU
amMop(HbIE Tena, HACBIIIEHHBII W HEHACBIIICHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW OHEPIUM, DJJEMEHTAPHBIA DJJIEKTPUYECKUM 3apsii, TPOBOJHUKH,
MOJIyIIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKUA MOCTOSTHHOTO TOKA, SJEKTPUUYECKOE U
MarHUTHOE TOJs, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN SA3BIK (PU3MKHU TNPU
pelIeHnN yUYeOHbIX U MPAKTUUECKHX 3a]1a4;

YBEPEHHO pa3jinyaTh SIBJICHUS (TEIJIOBOE pACIIMPEHHE (CHKaTHE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAUMBaHUE, KalWUISIPHBIE SBICHUS,
UCIIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTaUIM3alus, KHUIIEHHE, CIOCOObI
Teruionepeaayn (TerIonpOBOAHOCTh, KOHBEKLUS, U3yUYeHNUE), TEIJIOBbIE OTEPH,
NIEKTpU3aLUsl TEJ, B3aHUMOJCHCTBHE 3aps/loB, IACHCTBUS SJIEKTPUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJEHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOT'O MOJS Ha
IPOBOJTHUK C TOKOM) IO OMKUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINUX JAHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHNUE U3YUEHHBIX (PU3NUYECKUX SBJICHUI B OKpPYKaIOLIEM
Mupe (B TOM uyucie (U3MUYECKUE SBICHUS B MPUPOJE: MOBEPXHOCTHBIE U
KaMWUISIPHBIEC SBJICHHUS B MPUPOJE, KPUCTAUIBI B MpHUpoze, u3nydenue CosHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa,
AIIEKTPUYECKUE SIBJICHUS B aTMoc(epe, 3JIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE 1oJjie 3emMid, Apeid MoJItoCcCOB, pOJib MATHUTHOTO MMOJIS JUIS KU3HU Ha
3emiie, TOJIAPHOE CHUSHHME), TPU STOM MEPEBOAUTH MPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIACISTH CYIIECTBEHHbIE CBOMCTBA (MpU3HAKK) (PU3HUECKUX SBICHUIM;

OINKCHIBaTh M3YUYCHHBIE CBOMCTBA TeN W (UIUYECKUE SIBICHUS, UCHOIB3YS
¢buznyeckre BeIMYNHbI (TEMIIEPATypa, BHYTPEHHSISI SHEPT s, KOJIMYECTBO TEIUIOTHI,
paboTta rasa, yJenbHas TEIUIOEMKOCTb BEIECTBA, YIEJIbHAas TEIUIOTa IJIaBJICHUS,
yAelbHAsl TEIJIOTa MapooOpa3oBaHUsA, yJelbHas TEIJIOTa CropaHus TOIUIMBA,
KO3 PUIIMEHT TMOJNEe3HOT0 JEWCTBHUS  TEIMJIOBOM MAallMHBI, OTHOCUTEIbHAs
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHI 3apsid, CHJIa TOKa, JJIEKTPUYECKOE



HaIpsDKeHUE, CONpPOTUBIICHUE MpoBoAHUKAa, JJIC B 1emu MOCTOSSHHOIO TOKAa,
AIEKTPUUYECKOE YJEIbHOE CONPOTHUBJICHUE BEIIECTBA, paboTa U MOIIHOCTh
IEKTPUUECKOTO TOKA), MPU OMMCAHUHU TPABMIIHBHO TPAKTOBATH (PU3UUECKUIA CMBICT
HCIIOJB3YEMbBIX BEJIMYUH, MX O0O3HAYEHUS W €AUHUIBI (U3UUYECKUX BEIMYMH,
HaxoJUTh (POPMYJIbI, CBS3BIBAIOIIKNE JAHHYIO (PU3UYECKYIO BEJIMUYHMHY C JAPYTUMHU
BEITMYMHAMHU, CTPOUTH TpadUKN U3YICHHBIX 3aBUCUMOCTEH (DU3MIECKUX BEITMYUNH;

XapaKTEePU30BaTh CBOMCTBA TEJ, PU3NUECKUE SIBJICHUS U MPOIIECCHI, UCTIOIb3YS
OCHOBHBIE TOJIOKEHHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA,
ypaBHEHHE TEIJIOBOTO 0ajaHca, 3aKOH COXpaHEHHUs JIEKTPUIECKOTO 3apsi/ia, 3aKOH
KyJioHa, IpUHIUIT CYNIEPIIO3UIIMM AIICKTPUUECKUX TToJIeH, 3akoH OMa Jj1sl ydacTka
uenu, npasuia Kupxroga, 3akon OMa 11 mosnHoM nenu, 3akoH Jlxoyns-Jlenua,
3aKOH COXPaHEHUs HSHEPTHH, MPU STOM pa3IUvaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa M €ro MaTeMaTUYeCKOE BBIPAXKEHUE;

CTPOUTH TPOCThIC (HU3NUYECKUE MOJICTH pPeallbHBIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH IPU HATOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIIECCOB, ABICHUMN, IPUMEHATH (PU3NUECKHE MOJICTU JIJIsi OObSICHEHUS
(U3MYECKUX MPOLIECCOB U PEIICHUS YUEOHBIX 3a/1a4;

OOBSICHATh (PU3HUECKUE SBICHUS, MPOIECCH U CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluid IPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa, W peuiarh
KaueCTBEHHbIC 3aJlayd, B TOM 4YHUCJE TPEOYIOIIME YHUCIEHHOIO OICHUBAHUS
XapaKTepHbIX 3HAYCHUN (PU3MYECKUX BEJIMYMH, TP 3TOM BBIOUpATh aJ€KBATHYIO
(U3UYECKYIO0 MOJIEIIb, BBISBIISITh MPUYMHHO-CIICICTBEHHBIC CBS3U M BBICTPAMBATh
JIOTUYECKYIO IIEMOYKY PACCYKJCHHM C OIOPpOM Ha U3YYECHHBIE CBOMCTBA
bu3nYecKuX SBICHUM, (HU3NUSCKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJISIIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajadd (C Oomopoil Ha 2—3 ypaBHEHMS) IO
M3ydyaeMbIM TeMaM Kypca (PU3MKHU, BbIOMpasi aJeKBaTHYI0 (U3UYECKYIO MOJIEIb, C
HCIIOJIb30BaHUEM 3aKOHOB W (POpMyJI, CBS3BIBAIOIMINX (DU3UYECKUE BEIIMYMHBI,
3allMChIBaTh KPATKOE YCJIOBHE W Pa3BEPHYTOE PEIICHUE 3a/Ja4M, BBISABIATH
HEJIOCTAIOIINE WM U30BITOYHBIC JaHHbBIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WHCIMOJb30BaTh CIPABOYHBIC JaHHbBIC, NPUMEHATh METOAbl aHaJIu3a
pa3MepHOCTEH, MCIO0JIb30BaTh rpaduueckue METOAbl PEIICHUs 3aj1ad, MTPOBOJUTH
MaTeMaTHYECKHEe IIpeoOpa3oBaHUs UM Pacy€Thl, OICHUBATh PEATUCTUYHOCTD
MOJIYYCHHOTO 3HA4YeHUs (U3UYECKON BEIMYMHBI W OMPENETSATh Pa3MEPHOCTh
(bu3nYECKON BETMYUHBI, TOJYYSHHOU MPU PEIICHUN 3aa4H;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEITUTh IIPU MOMOIITH (PU3UIECKUX
METOJOB, M TpeajaraTb OPHCHTUPOBOYHBIA CIIOCOO pelIeHUs, B OIHCAHUHU
UCCIIEIOBAHUSI  paclo3HaBaTh  MPOBEPSEMOE  MPEAINOJIOKEHHE  (THUIIOTE3Y),
WHTEPIPETUPOBATH MOTYUYCHHBIN pe3yJIbTarT;



IPOBOAUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3NIECKUX
CBOMCTB Ten (KamWUISPHBIC SBJICHMS, 3aBUCHUMOCTH IaBJICHHS BO3JyXa OT €ro
o0béMa W TemmepaTyphl, CKOPOCTH IpolLiecca OCThIBaHMSA (HArpeBaHus) MpH
U3IYyYEHUU OT IBE€Ta M3JIy4darollel (MOTJIOLIAOLIE) MOBEPXHOCTH, CKOPOCTh
UCHApEHUsi BOJbl OT TEMIIEPATypbl >KUAKOCTH M IUIOWAAU €€ MOBEPXHOCTH,
AIIEKTpU3ALUS TeNl M B3aUMOJCHCTBHE AIIEKTPUUECKUX 3apsiioB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJIU3allisi MArHUTHBIX TOJIEH MTOCTOSTHHBIX MAarHUTOB,
JEHCTBUSL MarHUTHOT'O IOJI Ha MPOBOJHUK C TOKOM, CBOMICTBA 3JIEKTPOMArHuTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSIHHOIO TOKA): (JOPMYJIMPOBATH MPOBEPSEMOE
OpeanoyiokeHne  (TUIOTe3y) O  BO3MOXKHBIX — pe3ysibTaTaX  HaOJIOJCHUH,
CaMOCTOATENILHO COOMPATh YCTAHOBKY W3 HM30BITOYHOIO Habopa 00OpyaOBaHMS,
OTKCHIBATh XOJI OTBITa i (POPMYTHUPOBATH BHIBOIBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE HW3MEpPEHUs (PU3MUYECKUX BEITUYHUH
(TemmepaTypa, OTHOCHUTENbHAsl BIAXKHOCTb BO3/yXa, CUJa TOKA, HaIpsDKEHUE,
yAenbHas TeIJIOEMKOCTh BEIIECTBA, COMPOTHBIICHHWE IPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA) C HCIOIH30BAHHUEM AHAJIOTOBBIX M ITU(PPOBBIX
puOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEHUs, (PUKCHPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTh 3HAUYECHUE U3MEPSEMOUN BEJIMYUHBI C MTOMOIIBIO YCPEIHEHUS
PE3yJIbTaTOB CEPUU U3MEPEHUI U OLIEHUBAThH OTPEIIHOCTh U3MEPEHUIL;

MPOBONUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHNUS 3aBHCHUMOCTEH (PH3MUECKHIX
BEJIMYMH (3aBUCMMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bEMa W HarpeBaHWs WU
OXJIAKICHMSI, UCCIIeI0BAaHUE SIBICHUS TEII000MEHa IPU CMENIMBaHUH XOJIOJHOM U
ropsiued BoJibl, 3aBUCUMOCTb COITPOTUBIICHUSI TPOBOAHHUKA OT €T0 JUIMHBI, IJI0LIAaAN
MOTIEPEYHOI0 CEYEHMS U YJIEIbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUIIbI
TOKa, TPOTEKAIOIIer0 uepe3 MPOBOAHMK, OT HAmNpsHKEHUS Ha TPOBOJHUKE,
UCCJIEIOBAaHHUE TIOCTIEIOBATEIBHOTO U TAPaIETbHOTO COSAMHEHUI POBOIHUKOB):
COBMECTHO ¢ yuuTelneM (GOpMyJIHpOBaTh 3aJady M THUIOTE3y MCCIeI0BaHus,
CaMOCTOSITENIbHO ~ IJIAHUPOBAaTh  HUCCIIEJOBaHHE, CaMOCTOSATEIbHO CcOOUpaTh
OKCMIEPUMEHTAIBHYI0 YCTAHOBKY C HCIOJb30BAHUEM HHCTPYKIIUH, MPEACTABISATH
MOJTyYEHHBIC 3aBHUCHUMOCTH (PU3UYECKMX BEJIMYMH B BUAC TaONUIl U TpaduKOB,
OLICHWBATh MOTPEITHOCTH, JACJIaTh BBIBOJBI IO PE3YJIbTaTaM MCCIIEIOBAHNUS;

coOMI0aTh MpaBmiia Oe3omacHOro Tpynaa mnpu padbote ¢ 1abopaToOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHITUIIBI JEHCTBUS U3yUYEHHBIX MTPHUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIIECCOB C OMOPOI HA MX OMUCAHMS (B TOM YHUCIIE:
CHCTEMa OTOIUICHHUS IOMOB, TUTPOMETP, TapoBasi TypOUHa, aMIIepMETP, BOJIBTMETP,
CUETYMK  IJIEKTPUYECKOM  DHEPruM,  IJIEKTPOOCBETHTEIbHBIE  MPUOOPHI,
HarpeBaTeNbHbIE ANEKTPONPUOOPHI (IPUMEPHI), TPEIOXPAHUTENH U UX TPUMEHEHUE
B OBITY M TEXHUKE, MPUMEHEHHE MOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHHUTOB,



ANIEKTPOJBUTATENb IIOCTOSIHHOTO TOKAa), WCIOAb3yS 3HAaHHA O CBOMCTBAX
busznyecKkux sIBICHUN, HEOOXOAUMBIE (PU3NUECKIE 3aKOHBI U 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOUCTBA U U3MEPUTEIbHBIEC PUOOPHI
0 CXEMaM M CXEMaTHYHbIM pPHUCYHKaM (KUAKOCTHBIM TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUIPOMETP, JBUraTeilb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbI SJEKTPUUYECKHUX LENEH C IMOCIEeI0BaTeIbHBIM H
napajuyiebHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyas YCIOBHbIE O0O3HAYEHUS
JIEMEHTOB JIEKTPUYECKUX LIETIEH, UCIIOIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH
U3YYEHHBIX  TEXHUYECKMX  YCTPOMCTB,  M3MEPUTEIBHBIX  NPUOOPOB U
TEXHOJIOTMUYECKUX MPOIIECCOB IIPH PEIICHUN YUEOHO-IIPAKTUUECKUX 3a/a4;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU A1 OOECredeHUs
0e30macHOCTH IpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IOBEACHUS B
OKPYXaroUIIEH Cpee;

OCYUIECTBJIAThH MOUCK MH(pOpManuu Guanyeckoro cojepxanus B UutepHere,
CaMOCTOATENBHO (POPMYIHPYS TOUCKOBBII 3aIIpOC, HA OCHOBE UMEIOIINXCS 3HAHUI
U CPAaBHEHUs JIOMOJHUTEIBHBIX MCTOYHUKOB BBIIEIATh MH(POpPMAIUIO, KOTOpas
SBJIIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOU;

WCITIOJIb30BaTh NP BBINOJTHEHUM YYEOHBIX 33aJaHUN HAyYHO-NOMYJIAPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHHUs, CIIPABOUYHbIE MaTepHalbl, PECYPChl CETU
WNuTepHer, BiageTh NpuéMaMy KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIU U3 OJHOM 3HAKOBON CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHBMEHHBIE M KpaTKHE YCTHBIE COOOILEHUS,
0000111as nH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUYECKOrO CONEpkKaHUSs, B
TOM  4uciae  MOyOJNMYHO  MPEACTaBIATh  PE3yJbTaTbl  MPOEKTHOM WU
MCCJIEIOBATENBCKON AEATEIbHOCTH, ITPU 3TOM I'PAMOTHO MCIOJIB30BATh H3yYECHHBIN
MOHSATUIHBIN arnmapaT Kypca (pU3uKu, COnpoOBOXKAATh BRICTYIIIICHUE MPE3CHTAIINCH;

IIPU BBIIIOJIHEHUH Y4E€OHBIX NMPOEKTOB M HMCCIIEJOBAaHUN (PU3MYECKHX MPOLECCOB
pacnpenenarb OOS3aHHOCTH B TpPYIINE B COOTBETCTBUU C IOCTaBJICHHBIMU
3aJlayaMu, CJEIUTh 32 BBIIIOJIHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATH €rO,
a/IeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJI/1 B I€ATEILHOCTD I'PYIIIbI, BHICTPAUBATh
KOMMYHUKATUBHOE  B3aWMOJEHCTBHE, NPOSABISISL TOTOBHOCTh  pa3pellaTrh
KOH(DJIUKTBHI.

K kon1y oOyuenus ¢ 9 kracce npeiMeTHbIE pe3yIbTaThl HA YIITyOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHIA:
UCIOJIb30BaTh MOHATHUS (CUCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXAHHUUECKOTO
JBH>)KCHUSI, HEBECOMOCTh U TEPETPYy3KH, LUEHTP TKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, HMH(pa3ByK M yJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJHBI, PEHTI€HOBCKOE



U3Ty4YeHHe, IIKaJla JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETa, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhI MCITyCKaHUSl M TMOTJONIeHus, anb(pa-, 6eta- U ramma-
U3ITy4YEeHHsI, U30TOIbI, SIIEpHAas U TEPMOSACPHAs 3HEPreTHKa) U CUMBOJIMYECKUI
A3bIK (PU3UKU IIPU PELLICHUH YUEOHBIX U MPAKTUUECKUX 3ajay;

YBEPEHHO  pa3iIuyaTh  SBJICHUS  (PaBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWMHOE JBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
CBOOOJHOE MAaJE€HHUE TE€J, JABW)KEHHE IO OKPYKHOCTH, B3aHMMOJIEHCTBHE T,
paBHOBECHE MAaTEpUaIbHOW TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTb,
Kosie0aTeNbHOE  JIBUJKEHUE (FapMOHMYECKHE, 3aTyXalollue, BbIHYKICHHbIC
Koye0aHus), PE30HAHC, BOJIHOBOE MIBM)KEHHME (PacHpOCTpPAaHEHUE M OTpPaKECHUE
3ByKa, uHTepdepeHus u qudpakiys BOJIH), NPIMOJMHEHMHOE pacrpoCTpaHEHUE,
OTpaXEHUE M TMPEJIOMJIEHUE CBETa, I[OJHOE BHYTPEHHEE OTpaXKEHUE CBETa,
pasnoxkeHue O€eJoro cBeTa B CHEKTP U CIOXEHHE CHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYaTOro  CIEKTpa
U3JIy4YeHHs) 10 ONHUCAHHUIO HX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh MNPOSBICHUE U3YUECHHBIX (PU3NYECKHX SIBJICHUN B OKPYKAIOILIEM
Mupe (B TOM uucie (PU3MUECKHE SBJIEHUS B MPHUPOJE: IMPWIMBBI U OTJIMBBHI,
nBrkeHrne IuaHeT COJHEYHOW CHCTEMBI, PEaKTHUBHOE JIBMJKEHHME O KHMBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMH, 3E€MIICTPSICEHUE, CEMCMHYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOAE, OMOJIOTHYECKOE
JeiCTBUE BUIAMMOIO, YJIbTPa(dUOIETOBOTO M PEHTIEHOBCKOTO  M3JIy4YEHMH,
€CTECTBEHHbII pagUMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOaKTUBHOE
U3JIy4eHHE NPUPOJHBIX MUHEPAIOB JIEWCTBHE PATMOAKTHBHBIX H3JIyYEHUN Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/ady B YUYEOHYIO,
BBIJICIISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

OINKCHIBaTh HU3YUYCHHBIE CBOMCTBA TeN W (UINYECKUE SIBICHUS, UCIOJIB3YS
¢usznyeckue BeNWYMHBI (CPelHSAsT W MTHOBEHHass CKOpPOCTh Teja IMpH
HEPaBHOMEPHOM JIBHJKEHHMH, YCKOpPEHHUE, MEepeMENIeHUE MPU PaBHOYCKOPEHHOM
NPSIMOJIMHEMHOM  JIBIDKEHUM,  yIJoBass  CKOPOCTb,  LIEGHTPOCTPEMHTEIbHOE
YCKOpEHHE, CHJIa TPEHHUS, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHUE CBOOOIHOTO
NaJIeHUs, BEC TeJla, LEHTP TSHKECTU TBEPAOrO Tea, UMITYJIbC TEJa, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHHUeCKasi paboTa U MOIIHOCTh, MOTEHIMAIbHASI SHEPT U Tela,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMATIbHASL SHEPTUS CXKATOM NPYKUHBI,
KMHETHYECKasi JHEeprus, IMOJIHAs MEXaHW4YecKas SHeprusi, MepuoJ M YacTtoTa
KoJie0aHul, MeproJ MaTeMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, IOKA3aTENb IMPEIOMIICHUS
Cpelibl), IPU OMUCAHUH MTPABUIIBHO TPAKTOBATh (PU3NUECKUIT CMBICI UCTIOIb3YEMBIX
BEJIMYMH, X 0003HAYEHUS U €UHULBI PU3NYECKUX BETUYNH, HAXOAUTHh (POPMYJIbI,



CBSI3BIBAIONTUE TAHHYIO (DU3UYECKYIO BEJIMYHUHY C IPYTUMU BETUYMHAMHU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEITNINH;

XapaKTEePU30BaTh CBOMCTBA TEJ, PU3NUECKUE SIBJICHUS U MPOIIECCHI, UCTIOTb3YS
3aKOH COXpaHEHUsl JHEpPruH, 3aKOH BCEMHUPHOTO TSTOTEHUS, MPUHIUI
CYNEPIIO3ULIUU CUJT, TPUHIUI OTHOCUTENbHOCTH ["anuies, 3akonbl HproToHa, 3aK0H
COXpaHEHUS] MMITYJIbCa, TEOPEMY O KHHETHYECKON JHEPruM, 3akoH ['yka, 3aKoH
bepHyn, 3aKOHBI OTPaKEHUS W MPETOMIICHHS CBeTa, (OPMYTy TOHKOH JIUH3HI,
IUTAHETApHYI0 MOJIEb aTOMa, HYKJIOHHYIO MOJENIb aTOMHOIO fJipa, 3aKOHbI
COXpaHEHUSs 3apsI0BOI0 U MAacCCOBOI0 YHCEN MPH SAEPHBIX PEAKIUAX, IPU ITOM
pasnuyaTh CJIOBECHYIO (POPMYIHUPOBKY 3aKOHA M €70 MAaTEMaTHUYECKOE BhIPAKECHUE;

CTPOUTH (DPU3UIECKHE MOJACIN PEaTbHBIX OOBEKTOB, MPOIECCOB WU SIBICHHM,
BEIICNIATh TIPU 3TOM CYIIECTBEHHBIC M BTOPOCTEIICHHBIE CBONCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NPUMEHATh (QU3NYECKUE MOJETU Il OOBSICHEHUS
(bu3MYeCcKUX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a]1a4;

OOBSCHATHh (PU3NUYECKUE SBICHHSI, POIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC B
KOHTEKCTE CHUTyallii MPaKTUKO-OPHEHTHPOBAHHOTO XapakTepa, W pelaTh
KaueCTBCHHBIC 3a7aud, B TOM 4YHCJE TPEOYIOIMME YHCICHHOTO OICHUBAHUS
XapaKTEPHBIX 3HAYCHUN (PU3NYECKUX BEIIMYUH, MIPU ATOM BHIOUpATH aJI€KBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MIPUYMHHO-CICACTBEHHBIC CBA3M U BHICTPAUBATh
JIOTMYECKYIO0 LEMOYKY PACCYXACHUW M3 2—3 IIaroB € OMOpPOM Ha H3YYCHHBIE
CBOMCTBA (PU3UYECKUX SIBICHHH, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICIIH,

YBEPEHHO peIlaTh pacu€THBIC 3a/1auu M0 U3ydaeMbIM TeMaM Kypca (U3HKH,
BBIOMpAs aIEKBaTHYIO (PU3UYECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB U (hopmy!,
CBS3BIBAIONINX (M3MYECKUE BEIMYMHBI, 3alMChIBATh KPaTKOE YCIOBUE W
pa3BEPHYTOE PEIICHHE 3a/1a9H, BBISIBIISTH HETOCTAIONTUE WIIA N30BITOYHBIC TaHHBIC,
00OCHOBBIBaTh BHIOOpP METOAA PEIICHUS 3aJa4d, WCIOJIb30BaTh CIPABOYHBIC
JTaHHBIC, TPUMEHSATH METO/IbI aHATM3a Pa3MEPHOCTEM, UCTIOJIb30BaTh rpadudecKue
METO/Ibl PEIICHUS 3a/1a4, MPOBOJIUTH MAaTEMAaTUUECKHE MMPE0OPa30BAHMS U PACUETHI,
OIICHWBATh PCATMCTHYHOCTH TOJYYCHHOTO 3HAYCHUS (PU3NUECKOW BEIMYWMHBI U
OTIPENCIATh PA3MEPHOCTh (PU3NYCCKON BEIMYMHBI, MOJYYCHHOW TPH PEIICHUH
3a/a4H;

pacrno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTh MPU TOMOIITH (PU3UUECKUX
METOJIOB, W TMpeJyiaraTb OPUEHTHUPOBOYHBIN CMOCOO pEIICHUs, B OMHCAHUU
UCCIICIOBAaHMSI  PACIIO3HABATh  TMPOBEPSIEMOE  MPEANONOKEeHHEe  (THUIOTE3Y),
OIICHMBATh IMPABWJILHOCTH MOPSIKA TIPOBEICHUS UCCIICIOBAHUS, MHTEPIIPETHPOBATH
MOJTyYCHHBINA PE3YNIbTAT;

MPOBOJIUTH OTBITHI O HAOIIOACHUIO (PU3UYECKUX SIBICHUN WM (U3UIECKUX
CBOMCTB Ten (M3y4yeHHe BTOpOro 3akoHa HproTOHA, 3aKOHA COXpaHEHHs YHEPTHUH,
3aKOHA COXPaHCHHUS HWMITYJIbCa, JCUCTBHE 3aKOHA BepHYJUIM M BO3HUKHOBEHHUE



NOABEMHOM CWJIBI KpbUIA, 3aBUCUMOCTh IE€pUOAA KOJEOAHUH NPYKUHHOTO
MasTHUKA OT MACChI IPy3a U )KECTKOCTH MPYKUHBI K HE3aBUCUMOCTh OT aMILTUTY 1Bl
MaJbIX KoJIeOaHMii, MPSIMOJIMHEITHOE pacpOCTpaHEHHE CBETA, pa3lioKeHUe Oeoro
CBETa B CIEKTP, U3YUECHUE CBOMCTB M300paK€HUsI B MJIOCKOM 3€pKalie U CBOMCTB
U300paKEeHUsT TIpeIMeTa B coOuparoniel jauH3e, HaOJII0JEHUE CIUIOIIHBIX U
JUHEHYaTBIX CIIEKTPOB U3ITy4YEHHS]): dbopMynpoBaTh IPOBEPSIEMOE
OpeanoyiokeHne  (TUMoTe3y) O  BO3MOXKHBIX — pe3ysibTaTaX  HaOJIOJCHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 M30BITOUHOrO Habopa o0OpyJoBaHUS,
OIMKCHIBATH XOJI ONBITAa U (POPMYJIUPOBATH BHIBOIBI;

MPOBOJUTH TPU HEOOXOAMMOCTU CEPHUI0 MPSIMBIX H3MEPEHUH, OIpeaeiss
CpellHEe 3HaYEHUE U3MEPSIEMOU BETMYMHBI U OTIPEIENSs HOTPEIIHOCTh PE3YIbTaTOB
NPSMBIX U3MEPEHUI, 000CHOBBIBATH BEIOOP cItoco0a U3MEPEHHs (M3MEPUTEIBHOTO
npubopa);

IPOBOJNTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTh
U YCKOpPEHHE Tella MPU PABHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHHE CBOOOIHOTrO
naJeHus, )KECTKOCTb IPYKUHBI, KOA(DDUIIMEHT TPEHUS CKOJIbKEHUS, MEXaHUYECKast
paboTa W MOUIHOCTb, YacTOTa M NEPHOJ KOJEOaHH MaTEeMaTUYeCKOro H
OPYKUHHOTO MAasATHUKOB, (DOKYCHOE paccTOsHUE coOuparomed JuH3bl U e
ONTUYECKAas CWJIA, PAJAMOAKTUBHBIN (OH) C HCMOIH30BAHUEM AHAJIOTOBBIX H
1M(pPOBBIX TPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA W3MEPEHMS], IUIAHUPOBATh
U3MEPEHHUsI, CaMOCTOSITEIBHO  COOMpPAaTh  AKCHEPUMEHTAIBHYIO  YCTAHOBKY,
BBIYHCIIATh 3HAUEHHE BEJIMYMHBI M aAHAIM3WPOBATH TIOJTYYEHHBIE PE3YJIbTATHI,
OLICHMBAs NOTPELIHOCTD PE3YJITATOB KOCBEHHBIX U3MEPEHHI;

IPOBOANUTH HKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJUYMH (3aBUCUMOCTb MYTH OT BPEMEHHU MpPHU PaBHOYCKOPEHHOM JBHKEHUHU O€3
HAaYaJIbHOM CKOPOCTH, 3aBUCUMOCTb CHJIbl TPEHHUS CKOJIBKEHHSI OT CHJIbI
HOPMAJILHOTO JaBJICHUS, Mepuoaa KoJieOaHUN MaTEMaTHYECKOTO MAasTHHKA OT
JUIMHBI HWUTH, OIpEJeJICHHE YCKOPEHUsi CBOOOJHOIrO TNaJ€HHUs, HCCIIEIOBAHUE
WM3MEHEHUS! BEJIMYMHBI M HANpaBJIE€HUs WHAYKIMOHHOTO TOKAa, 3aBUCHUMOCTH yTJia
OTpaXXEHUs CBETA OT YIJIa MaJEeHUs, yIJia IPEeJIOMJICHHS OT yIJia MaJeHUsl CBETOBOTO
Jy4a, UCCJIeIOBAaHUE TPEKOB: U3MEPEHHE SHEPIHH YACTHUIIbI 10 TOPMO3HOMY MYTH
(mo dororpadusim)): COBMECTHO ¢ yuuteneM (HOpMyJIUpPOBaTh 3aady U TUTIOTE3Y
WCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITEIEHO
coOupaTh  JIKCIEPUMEHTAIbHYI0  YCTAaHOBKY, MPEACTaBIATh  IOJYYEHHBIE
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BHUJE TaOIUIl U TpadUKOB, OIECHUBATH
MOTPEIIHOCTH, JIeNIaTh BHIBOBI MO PE3yJIbTaTaM HCCIEAOBAHNUS;

coONI0aTh MpaBmiia Oe30macHOro Tpynaa mnpu padbote ¢ 1abopaTOpHBIM
000pyI0BaHUEM;



XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYCHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IIPOLIECCOB C ONIOPOM HA X ONMHUCAHUS (B TOM YHCIIE:
CIOUAOMETP, TaTYUKHU MTOJIOKEHUS, PACCTOSHUSA U YCKOPEHUS, PAKETA, 3X0JIOT, OUKH,
nepuckorn, (oToannapar, MHUKpPOCKOMN, TEJIECKOI, OINTHYECKHE CBETOBOJMBI,
CHEKTPOCKOIN, JO03MMETp, Kamepa BuiibcoHa), MCIosb3ys 3HAHUS O CBOWCTBAx
busznyeckux  SABIEHUH W HEoOXonuMble  (U3MUYECKHE  3aKOHOMEPHOCTH,
UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTMYECKUX IIPOLECCOB NpHU
pelIeHnn Y4eOHO-NPAaKTUYECKUX 3a]ad, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
N300pakeHU B IJIOCKOM 3epKajie U coOMparoIien J1H3e;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU A1 OOECredeHUs
0e30macHOCTH IpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IOBEACHUS B
OKPYXaroUIIEH Cpee;

OCYUIECTBJIAThH MOUCK MH(pOpManuu Guanyeckoro cojepxanus B UutepHere,
CaMOCTOATENBHO (HOPMYJIUPYsI TOMCKOBBIN 3alpOC, HaXOJUTh MYTHU ONpPEACIICHHUS
JIOCTOBEPHOCTH TOJIy4YeHHOH HMH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HAaHUM U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

WCITIOJIb30BaTh NP BBINOJTHEHUM YYEOHBIX 33aJaHUN HAyYHO-NOMYJIAPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHHUs, CIIPABOUYHbIE MaTepHalbl, PECYPChl CETU
WNuTepHer, BiageTh NpuéMaMy KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIU U3 OJHOM 3HAKOBON CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOILIEHHS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHMKOB (PU3UYECKOrO COJAEpKaHUS, IMyOJIHYHO
MPEACTABIATh PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKON AEATENBHOCTU MPU
3TOM TIPaMOTHO MCIIOJIb30BaTh M3YUYCHHBIN IOHATUMHBIA amnmapar M3y4aeMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHWE IMpe3eHTalue ¢ y4éToMm
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/t Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
1.1 ®dus3uka — HayKa 0 IpUpoje 2
1.2 DOU3NYECKUE BEITUYNHBI 4 3
1.3 EcrecTBeHHO-Hay4HBIN METO/1 TO3HAHMS 2
Uroro no pazneny 8
Paznen 2. IlepBoHayasibHble CBeJIEHUS 0 CTPOEHUH BellleCcTBA
2.1 CrtpoeHue BelecTBa 2 1
JIBr>KeHre U B3aUMO/IEMCTBUE YACTHUII
2.2 4 2
BEILIECTBA
23 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Hroro no pazneny 7
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHeE Tel
3.1 MexaHnueckoe JBUKEHUE 10 2
3.2 HNuepius, Macca, MIOTHOCTh 9 1
33 Cuna. Bunsl cun 15 1 3
Hroro no pazneny 34

Pa3pnen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH M ra30B




41 Masnenue. Ilepenaya naBieHust TBEPABIMU 5 )
' TeJaMH, KUJKOCTIMHU U Ta3aMU
4.2 JlaBneHue XUAKOCTH 6
43 ATtMochepHoe 1aBiIeHHE 1
44 HCI)’ICTBITI.G KUJIKOCTH U Tra3a Ha 12 3
MOrpyXEHHOE B HUX TEJIO
Hroro no pazneny 28
Paznea 5. PaGora n MoIHOCTDH. JHeprus
5.1 PabGora 1 MomHOCTH 1
5.2 [IpocThie MexaHU3MBI 2
5.3 MexaHn4deckast SHEPTUS 5
Uroro no pazneny 19
Pa3pnen 6. [loBTOopuTe1bHO0-00001Ia01IIHIT MOAY/Ib
6.1 ‘ [ToBTOpHUTENEHO-0000IIAOIINIT MOTYJTh 6
Hroro no pasneny 6
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 23




8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uudpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMMmsblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pa3gen 1. TensioBbIe ABJICHUSA
1.1 CtpoeHue u cBOWCTBA BeLleCTBA 6
1.2 TeruoBbie MPOIECCHI 33 1 6.5
Uroro no pazneny 39
Pazneun 2. DiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
21 DneKTpuuecKue 3apsabl. 3apsHDKEHHbIE Tesa 9 1
' Y UX B3aUMOJICHCTBHUS
2.2 [ToCTOSTHHBIN 3JIEKTPUYECKUI TOK 31 10
2.3 MarHuTHbIE SIBJICHUS 11 2 4
24 ONeKTpOMarHuTHAsE MHIYKIIUS 7
Hroro no pazneny 58
Paznen 3. [loBTopuTtenbHO-00001aI0IM i MOYJIb
3.1 [ToBTOpUTENBEHO-0000IIAIOLTHI MOTYJTH 5
Hroro no pazneny 5
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 22.5




9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne /i Kontpoabnsie  IlpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zgen 1. Mexannueckue siBJICHHUS
MexaHn4ecKoe ABMKEHUE U CIIOCOOBI ero
1.1 30 1 4
ONMCAHUS
1.2 B3aumoneiictsue e 18
1.3 3aKOHBI COXPaHEHUS 15 1
Uroro no pazneny 63
Paznen 2. Mexannueckue Kos1ie0aHUsI M BOJHBI
2.1 Mexannueckue KojiebaHus 8 3.5
2.2 MexaHuueckre BOJIHBL. 3BYK 10 3
Wroro no pazneny 18
Pa3nen 3. DileKTPOMArHMTHOE 10JIE¢ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6
' AIIEKTPOMAarHUTHBIE BOJIHBI
Hroro no pazneny 6
Pasnen 4. CBeToBble siBJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 2
4.2 JIuH3b! U onTUYECKUE TPUOOPHI
4.3 Paznosxxenue 6emoro cBeTa B CEKTP 1




Hroro no pazaeny 16
Pa3gen 5. KBanToBbIe IBJICHUSA
5.1 Hcnyckanue v morjiomeHne cBeTa aroMoOM 4 1
5.2 CTpoeHue aTOMHOTO siapa
53 SnepHble peakuuu 7
Hroro no pazneny 16
Pasnea 6. [loBTopuTtenbHO-00001aI0IM i MOYJIb
6.1 Mexanuueckue sBJIeHHS (IOBTOPUTEIBHO- 6 3
' 0000IIAKOIIHI MOJTYJIb)
62 TemoBsie siBIEHUS (TIOBTOPUTEIBHO- 3
' 00001Iat0TNIT MOYJIb)
6.3 DJEeKTPOMAarHUTHBIC SBJICHUS 3 !
' (TOBTOPHUTETBHO-0000IIAFOIINIT MO/TYIIB)
6.4 CaeToBbI€ sIBJIEHUS (TOBTOPUTENILHO- 1 1
' 0000IIAKOIII MOJTYJIb)
6.5 [ToBTOpUTENBEHO-0000IIAIOLIIHI MOTYITH 4
Hroro no pazneny 17
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5







IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

dusuka — HayKa o npupoze. AsneHus
MPUPOABI

dusznyeckue SABICHUS

®u3nyecKue BeINYMHbL. Pa3MepHOCTb.
®usznyeckue npudopsl. [lorpemnoctu
IIPU IPSIMBIX U3MEPEHUSIX

VYpok-uccnenoranue "M3mepenue
JIMHENHBIX pa3MepOB TEJ U IPOMEKYTKOB
BpeMeHH"

JlaGopatopHnas pabora "M3mepenue
00BbEMa )KUIKOCTH M TBEPIOTO Tena"

JlabopaTtopHas pabota "OnpeneneHue
pa3MepoB Majbix Tei. Meroy psioB”

Mertoasl HaydyHOTO 1o3HaHus. OnucaHue
(U3NYECKUX SIBICHUN C TTOMOILBIO
MoJeIen

VYpok-uccnenosanue "IIposepka
TUIIOTE3BI: AAJBHOCTD MOJETA MIApHKa,
MYIMEHHOI'0 TOPU30HTAJIBHO, TEM
OoJpIiie, 4eM OoJIbIle BBICOTA ITycKa"




Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIONINE JUCKPETHOE CTPOCHHE
BEIIECTBA

10

Jlaboparopnas padota "OrneHka
JaMeTpa aToMa METOAO0M PsiioB (C
UCTOJIb30BaHuEM (poTorpadmuii)”

11

12

13

Ypok-uccnenosanue "HabmroneHue
TEIUIOBOTO paciiupeHus razoB. OMbITHI
10 OOHAPYKEHUIO ICUCTBUS CUIT
MOJIEKYJISIPHOTO IPUTSKEHUS "

JIBM>KeHME YacTHUIl BEIIeCTBA.
Huddysus. bpoyHOBCKOe ABMKEHUE
Ypok-uccnenosanue "HabmroaeHue u
00BsicCHEHNE OPOYHOBCKOTO IBUKECHUS U
mudyzun"

14

B3anMonelicTBUEe YacTHI] BEIIECTBA:
HpI/ITfDKeHI/Ie 1 OTTAJIKUBAHHUC

15

16

ArperatHble COCTOSIHHSI BEIIECTBA.
Oco0EeHHOCTH arperaTHbIX COCTOSTHUIN
BOJBI

Mexanunueckoe apuxenue. I[1yTh,
TPaeKTOpHsl, IEPEMEILICHHE

17

PaBHOMEpHOE 1 HEpABHOMEPHOE
neukeHne. CKopocTh

18

HaxoxieHne ckopocTH, IyTH U BpEMEHU
IIPY PABHOMEPHOM IPSIMOJIMHEMHOM
JBHKEHUH




Jlaboparopuas pabota "Onpenencaue

19 CKOPOCTH PaBHOMEPHOTO JIBHKEHUs"

20 I'paduku npssMOIHMHEHHOTO
PaBHOMEPHOTO JABUKECHUS

)1 Pemrenue 3agaud mo teme "Pacuer
cpeaHei ckopoctu"
Jlaboparopuas pabota "Onpenencaue

22 CpeIHEl CKOPOCTH CKOJIbKEHUs OpycKa
WJIM IIapUKa M0 HaKJIOHHOM miockocTu"”
OTHOCUTENBHOCTD JIBHKEeHUSI. ClIOXKEHNE

23 CKOPOCTEH MpH NapalieIbHOM
JBUKCHUH
[Tonyuenue u ananus rpadukoB

24 3aBUCUMOCTH IIyTH U CKOPOCTH
JBUKEHUS OT BPEMEHU
Pemenne rpaduueckux 3aaad mo teme

25 "Mexanuka. PaBHoMepHOE
NpSIMOJIMHEITHOE IBUKEeHUE"

26 SIBnenue nHepuUU. 3aKOH UHEPLUU
B3aunmopeiicTBre Ten Kak npuynHa

7 W3MEHEHUs CKOpocTH. Macca Tena Kak
Mepa MHEPTHOCTHU TeJia TpH
MOCTYMATEeIbHOM JIBUYKEHUHU

73 VYpok-uccnenosanue "CpaBHEHUE Mace
110 B3aNMMOAEHCTBHIO Ten"

29 [IimoTHOCTB BewiecTa

30 JlabopaTtopHas pabota "OnpeneneHue

MJIOTHOCTH TBEPIOTO Tena"




31

Pemtenue 3amau mo teme "Macca Tena.
IImotHOCTE BemecTna"

32

33

34

35

Cwmecu u ciaBbl. [loBepxHocTHasA u
JIMHEHHAs IIOTHOCTh

[ToaroroBka K KOHTPOJIBHOM paboTE MO
Teme "duzrka — Hayka 0 IpUpoe.
[lepBoHayanbHbIe cBeleHUs 00 AaTOMHO-
MOJICKYJISIPHOM CTPOCHHMHU BEIIECTBA.
Mexanuka"

KontponbHas padota no teme "dusnka
— Hayka o npupoe. [lepBonavansHbie
CBEICHUS 00 aTOMHO-MOJIEKYJISIPHOM
CTpOEHMHU BellecTBa. MexaHuka"

Cuna. SIBnenue tarorenus. Cuia
TSHKECTH

36

Nzobpaxenue cui. Pemenue 3ampad o
teme "OnpeneneHue CUibl TsokecTu"

37
38

Cuna ynpyrocrtu. 3akoH ['yka

Bec Tena. U3mepenue cuit. [flunamometp

39

40

41

VYpok-uccnenosanue "Habmonenue
W3MEHEHHUS CKOPOCTH TPU
B3auMoaecTeun tei"

Pemenue 3amau mo teme "Cua
ynpyroctu. Bec tena"

JlabopaTtopHas padota "OTBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pactsbxkeHus (1edopmManin) Npy>KUHbI OT
MIPUJIOKEHHOM CHUJIBI"




42

Cuna tpenus

43

44

Cnoxenue cui. PaBHozelcTBy01Iast
cHIa

Pemrenue 3agaud mo teMe "CroXeHHUe CHUII.
PaBHopelicTByromas cua"

45

Pemrenue 3agad mo reMe
"Bzaunmonencraue tei1. CUilnl B
MmexaHuke"

46

Pemenue 3amau no reme "Cua tpenus'.
Ypoxk-uccienoBaHue 1o TeMe
"UccnenoBanue 3aBUCUMOCTU CHIIBI
TPEHMS OT IUIOIIAU COIIPUKOCHOBEHUS"

47

Jlaboparopnas pabota "OnBbITHI,
JIEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHIIBI
TPEHUS CKOJIBKEHUS OT CHUJIBI IaBJICHUS U
XapakTepa CONpPUKACAIOIIHXCS
noBepxHocTei"

48

49

Perienne 3aga4 mo Teme
"B3aumoperctue Tea. CHIIBI B
MexaHuke"

KonTponbHas pabota mo teme
"BzanMopaencTBue Tea"

50

JlaBneHue TBEPABIX TEI

51

52

Ypok-3kcnepumenT "Crnocoosl
ONpeeNIeHus JaBJICHUs TBep0ro Tena'

VYpok-uccnenoBanue "3aBUCUMOCTh
JaBJIEHUS ra3a OT TeMIeparypsl”




JlaBneHue XUAKOCTEH U ra30B. 3aKOH

53 [Tackans

54 [IHeBMaTH4eCKHE yCTPONCTBA

55 3aBUCUMOCTD JaBJICHUS KHUIKOCTU OT
[TyOUHBI

56 I'mppocraTndeckuii napamokc

57 VYpoxk-npoekt "M3yueHue
COOOIIA0IUXCS COCY0B"

53 VYpoxk-koupepenuus "['mapaBiamueckue
MEXaHU3MBbI"

59 Hcnonbs3oBanue BHICOKHUX JaBICHUN B
COBPEMEHHBIX TEXHOJIOTHUSIX

60 Pemenue 3agau mo teme " JlaBineHue
JKuakoctu"

61 ATmocdepa 3eMiH U IPUYKHBL €€
CYILIECTBOBAHUS

2 VYpok-uccnenosanue "[Iposiienue
neicTBus aTMocepHoro aAasieHus"

63 N3mepenue atMochepHOTO AaBJICHUS.
Omneit Toppuuemu
3aBHUCUMOCTH aTMOC(HEPHOTO AaBICHUS

64 OT BBICOTHI HaJ ypoBHEM Mops. [Tpubopsl
JUIS U3MEpEeHust aTMOC(HEpHOTo JaBICHUS

65 Bbapomerp-anepoun. AtmochepHoe
JaBJICHUE Ha PA3JIMYHBIX BBICOTAX

66 BritankuBaromas cuna. 3akoH Apxumeaa

67 Pemenne 3ama4d mo teme "3aKkoH

Apxumena"




68

Ypoxk-uccienoBanue
"DKcrepuMeHTalIbHOE O0OHAPYKECHHE
NEHCTBUS KUIKOCTH U ra3a Ha
MOrPY>KEHHOE B HUX TEJI0"

69

Jlaboparopuas pabota "Onpenencaue
BBITAJIKUBAIOLLEH CHIIBI, JEHCTBYOLIEH
Ha TeJIO, OTPY>KEHHOE B )KUIKOCTh"

70

71

72

IImaBanme Ten

JlabopartopHast pabora "HcciaenoBanue
3aBHCHMOCTH Beca Tesa B BOJIE OT
o0BbeMa MOrpyKeHHOM B KUAKOCTh YaCTH

Tena"

BO3,I[YXOHJIaBaHI/Ie. IInaBanue CyaoB

73

74

75

Pemenue 3ana4 no teme "3akoH
Apxumena. YcnoBus raBaHus ten"

Pemenne 3agau mo teme "JlelicTBre
KUJKOCTHU U T'a3a Ha MOTPYKEHHOE B HUX
Teno"

VYpok-nipoekt "KoHCcTpynpoBaHue
apeoMeTpa WIH JIOAKU U ONpeeTIeHIe
Ipy30M0AbEMHOCTH"

76

[ToaroroBka Kk KOHTPOILHOU paboTe 1Mo
teme "JlaBieHue TBEPABIX TET,
JKUJIKOCTE U ra3oB"

77

78

KonTponbhas pabota no teme
" JlaBiieHUE TBEPIBIX TEJN, JKUIAKOCTEU U
rasos"

Mexanuueckasi paborta




79

MontHocTh

Pemenue 3amau Ha onpeneneHue padboThl

80
Y MOIITHOCTHU

81 PaboTa crIbl TSKECTH M CHITBI TPSHUSI
VYpok-uccinenoBanue "PacyéT MOIIHOCTH,

82 pa3BUBAaEMOM IIPU MOIBEME 110
nectHuue"

83 [IpocTeie MexaHU3MBbI

84 MowmenT cuisl. [IpaBuino MOMEHTOB
Jlaboparopnas pabota "HU3yuenue

85 MIpaBWJIa pbIdyara Jjisi IOJBUKHOTO U
HETIOJIBUYKHOTO OJIOKOB"

86 "3os10TOE MpPaBUIIO" MEXaHUKHU
Pemenue 3anay no teme "3omn0toe

87 npaBuiIo MexaHuku'" / Beepoccuiickas
MpoBepoyHas pabora
Pemenue 3anay no teme "Pabota cuiibl

88 TSDKECTU U CUJTBI TpeHus" /
Bcepoccuiickas nmpoBepouHas pabota
VYpoxk-tipoekt "IIpoextupoBanue

89 MOJINCIACTOB C 3aJJaHHBIMU
napamerpamu”
VYpoxk-konpepenuus "[Ipoctsie

90 MEXaHHU3MBI B OBITY, TEXHHUKE, )KUBBIX
opranusmax”

01 Koaddunment nonesnoro neicTeus

IMPOCTBIX MCXAHU3MOB




92

Jlaboparopuas pabota "Onpenencaue
KIIJI mnogBM>KHOTO M HETIOABUYKHOTO
0110K0B"

93

94

95

96

Mexannyeckas sHeprus. Kunernueckas
U NOTCHIMAJIbHAs SHEPTUs

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHH

YPOK-3KCIIEPUMEHT
"DKCIepUMEHTAIIbHOE OINPEACIICHHUE
W3MEHEHUS KUHETUYECKOU 1
MOTEHIIUATILHON YHEPTHH NPU
CKaThIBAaHHUH TeJa 10 HAKIOHHOM
mockoctu"

[ToaroroBka K KOHTPOJIBHOM paboTe MO
teme "Pabota u MOITHOCTh. DHEprus"

97

KonTponbhas padota no teme "Pabota u
MOIIHOCTb. DHeprus"

98

99

Pabora ¢ Tekcramu o TeMe
"MexaHn4yeckoe IBIxXKeHue"

PaGora ¢ Tekctamu o reme "CtpoeHue
BenecTna"

100

Pabota ¢ Texcramu o Teme "CHIbl B
npupoje”

101

102

PaGora ¢ Texctamu o Teme "JlaBaeHne
TBEPABIX TEN, )KUAKOCTEH U ra3oB"

Pabora ¢ Tekcramu no Teme "DHeprusi.
[Ipoctbie MexaHU3MBI"




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

23



8 KUIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TIOJIO’KEHHST MOJIEKYJISIPHO-
KMHETUYECKON TEOPUU U UX ONBITHBIC
MTOATBEPKICHUS

Macca u pa3sMep aTOMOB U MOJICKYIJI

KoanuecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

Mojenu TBEpAOro, JKUAKOTO U
ra3000pa3HOro COCTOSHUH BEIIECTBA
Ypok-konpepennus "Kpucrannnueckue u

amopdusie tena. ['paden. [lomyuenue
MCKYCCTBEHHBIX aiMa3oB"

CmaunBaHue U KalmnJUISIPHOCTD.
HOBerHOCTHOC HaTsAXKCHHUC

TennoBoe pacmIMpeHne U cxaTue

Tennosoe nemxkenue. Temmeparypa

10

TemnepaTypHbIe Kbl

BuyTpeHHss1 sHEprUst U ciocoOsbl e€
WU3MEHEHHUS

Bunae! Tennonepenaun

11

12

VYpok-koHdpepenuus "McnonabzoBanue
TEIJIOBBIX CBOMCTB BEILIECTB U MaTepUaJIOB
B LIEJISIX SHEeprocoepexeHus "

KoauuecTBO TEMIOTHI. YaenapHas
TCIINIIOEMKOCTD




13

VYpok-uccienosanue "[IpoBepka runoresbl
JMHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA
AKHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TemnepaTrypsl"

14

YpaBHEHHE TEIJIOBOTO OaaHca.
Temoo0OMeH ¥ TEIJIOBOE paBHOBECHE.
3akoH Herorona—Puxmana

15

16

17

JlabopaTtopnast pabora "HccinenoBanue
SIBJICHHUS TETIOOOMEHA TPU CMEIINBAHUT
XOJIOJIHOM U ropsiuei Boab!"

Pemenue 3anay no teme "TemnooOmMeH u
TEIJIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOM
pH TEII000MEeHe C HarpeThbIM
METAJUIMYECKUM [TUIHHAPOM"

18

[ImaBnenue n oTBEpAEBaHNE
KPUCTAJZIMYECKUX BEIIECTB. Y A€NIbHAsA
TEIUI0Ta TUIABJICHUS

19

20

21

Pemenue 3amau nmo treme "IlnaBienne u
OTBEpJIeBaHUE KPUCTATUINYECKUX Ted"

JlaGopatopHas pabota "OnpezneneHue
yZeIbHOM TEIUIOTHI IJIaBJIeHus Jpaa"

VYpok-uccnenosanue "CpaBHeHue
IIPOLIECCOB IJIaBIEHUS KPUCTAININYECKUX
TEJ U pa3MArYeHus IpU HarpeBaHUU
amopdHbIX Ten"




[TapooOpazoBanue u KOHIEHCALIHSL.

22
Ucnapenue
Kunenue. Y nenbHas Temiora

7 napooOpa3zoBaHus. 3aBUCUMOCTb
TEMIIEPATYPhI KUTIEHUS OT aTMOC(hHepHOTOo
JIaBJICHUS

24 Penrenue 3amad mo reme
"TTapooOpa3oBanue u KumneHue"
VYpok-uccnenosanue "OO0bsiCHEHNE

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBpieHus"

26 HacplieHHbIil 1 HEHACBIEHHBIA ap.
BnaxHnocTts Bo3nyxa
BnaxxHOCTB BO3/1yXa U €€ U3MEPEHHUE.

27 JlabopaTtopnast pabora "Ornpeznenenue 0.5
OTHOCHUTEJIFHOM BIAXKHOCTH BO3/ayXxa"

28 Pemenue 3amau nmo treme "BiaxxHOCTE"
Pemenue 3agau u aHanu3 cUTyaruu,

29 CBSI3AHHBIX C SIBJICHUSMU UCIIAPECHUS U
KOHJICHCAIINHU

30 DHeprus TOTUMBa. Y IeJbHas TEIIoTa
CropaHus

31 [TpuHIMIBEI PaOOTHI TETIOBBIX JBUTATENEH

1 [TapoBas TypOuHa. JIBUrarenib
BHYTPEHHETO CTOpaHUs

33 KIIJI TermoBoro gBurarTeis

34 Pemenne 3agau o Teme "KIIJ] TemoBoro

nsurareis"”




Ypok-koHpepenus "TemioBsie qBUTATETN

35 Y 3aluTa OKpyxarolieit cpeab”

36 TemoBble OTEPHU B TEIIOCETSX
3aK0H COXpaHEHUS U TIPEBPAILICHUS

37 SHEPIHH B MEXAaHUYECKUX U TETJIOBBIX
mpoleccax
[ToaroroBka K KOHTPOJILHOU paboTe MO

38 teMe "Tennosele ssBIcHUA. MI3MeHeHne
arperaTHbIX COCTOSIHUI BemecTna"
KonTtponsHast padora o Teme "TemmoBbie

39 ABJIeHUs. VI3MeHeHne arperaTHbIX
COCTOSIHMM BemiecTna"

40 DnekTpusanusd Tei. [[Ba poaa 3apsioB
Ypoxk-uccnenosanue "Hccnenopanue

41 CIoco0O0B pa3IUYHBIX BEIIECTB
Ha’JIeKTPU30BbIBATHCA"

47 B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kymona
DnekTpuueckoe nose. Hanpsx€HHOCTh

43 anekTpudeckoro noss. [punnun
CYTEPIIO3UITUH IJIEKTPUUECKHUX MO

44 Hocurenu snekTpuueckux 3apsios.
DneMeHTapHbIi 3apsa. CTpoeHue atoma

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [IpoBOAHMKH, ANIIIEKTPUKHU U
MOJIYIIPOBOIHUKHU

47 Ypok-koHpepeHus "DnexTpu3anus B

OBCEIHEBHOM KU3HUA"




Permenne 3agau o reme "3akoH

48 COXpPaHEHHUS INEKTPUUYECKOTro 3apsaa’ !

49 Onexrpuueckui Tok. MlcrouHuku 1
AIIEKTPUYECKOTO TOKA
VYpoxk-uccinenosanue "MccnenoBanue

50 JICUCTBUS JICKTPUUYECKOTO MOJISI Ha 1
MIPOBOJHUKHU U AUAJIEKTPUKHU"

51 DJIEKTPUUYECKUI TOK B METaJLJIaX 1

52 DNEKTPUUECKUM TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTprUYecKas 1enb 1

54 Cuna Toka. AMnepmerp 1

55 DIIEKTpUUYECKOE HarpsikeHue. BoabTmerp 1
JlaGopaTtopHas padota "COopka u

56 UCIIBITaHUE JIEKTPUUECKON LIECTIH 1
MOCTOSTHHOTO TOKa"

57 3aBUCUMOCTD CUJIBI TOKA OT HANPSIKEHUSL. i
3akon Oma aJig y4acTka 1enu
JlaboparopHnas pabota "HccrnenoBanue

53 3aBUCHMOCTH CUJIbI TOKA, TPOTEKAIOLIETO 1
yepe3 pe3ucTop, OT HANPSKEHUs Ha
PE3UCTOPE U CONIPOTUBJICHUS pe3ucTopa’

59 DIIEKTPUUYECKOE COMPOTUBIIEHUE. 1
VY 1enpHO€e CONPOTUBIICHUE

60 JlabopaTtopHast pabota "Onpeznenenne |
YAEIBHOTO COITPOTHUBIICHUS IPOBOJHUKA"
Pemenue 3amau o reme "DnekTpruuecKoe

61 CONPOTHUBIICHUE. Y ICIBHOE 1

conpoTtuBieHue"




62

Pemenne 3agau o reme "3akon Oma"

63

64

65

HOCJ’Ie,I[OBaTCJ'IBHOC " IapaJljICIbHOC
COCAMHCHUA ITPOBOAHHUKOB

JlabopaTtopHnas pabota "IIpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUN TpU
MOCJIEI0BATEIbHOM COETUHEHUH JIBYX
pe3uctopon”

Pemenue 3amay nmo Teme
"ITocnenoBarenbHOE U MapaieIbHOE
COCIMHEHUS TTIPOBOHUKOB"

66

JlabopaTtopHast pabota "I[IpoBepka npaBuia
JUTSL CUJTBI TOKA TIPH MapajuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

67

68

69

Pemienue 3agau Ha mpuMEHEHHE 3aKOHA
OmMa Ju1st pa3JIMuHOTO COSAMHEHUS
MIPOBOIHHKOB

OJ1C 1 BHyTpEHHEE CONPOTUBIICHUE
HMCTOYHHKA TOKA. 3akoH OMa IS TOJTHOM
(8178

Pemenne 3agau mmo teme "OJIC,
BHYTpPEHHEE COMPOTUBIECHHE HCTOUHUKA
ToKa. 3akoH OMa 11 MoJIHOH 1ernu”

70

JlaGopaTtopHast pabota "Onpenenenue
OJ1C ¥ BHYTPEHHETO CONPOTUBICHUS
MCTOYHMKA TOKA"

71

72

[TpaBuna Kupxroda

JlaGopatopHas pabota "IIpoBepka npaBui
Kupxroga"




73

VYpok-uccnenosanue "M3ydeHue BOIbT-
aMIIEpHBIX XapaKTEPUCTUK HEITMHEHHBIX
3J1€MEHTOB"

74

75

76

Pabota snekTprueckoro Toka. MomHocTh
ANIEKTPUUECKOTO TOKA

JlaGopaTtopHas pabota "Onpezaenenue
paboThI U MOITHOCTH AJICKTPHUYECKOTO
ToKa"

3akoHn Ixoyns-Jlenna. [lorpeburenn
aneKTpudeckoro Toka. Koporkoe
3aMBIKaHHE

77

Ypok-koH(pepenus "OObsICHEHUE U
NPUHIIAT ISHCTBUS JOMAITHUX
3JIEKTPOHATPEBATEILHBIX TIPHOOPOB"

78

[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
TeMe "DIeKTpUIECKHEe 3apsIbl.
3apsiKeHHbIE Tella M UX B3aUMOJACHCTBHUSL.
ITocTosiHHBIN NEKTpUYECKUH TOK"

79

KontponbHas padoTa o Teme
"OnexTpuueckue 3apsaabl. 3apsHKEHHbIE
TeJla U UX B3aumoiercTBud. [locTostHHBIN
AIIEKTPUYECKUH TOK"

80

81

ITocTostHHBIE MATHUTEI. MarHUTHOE MOJIE
3eMIM U ero 3Ha4YeHue I KU3HH Ha
3emite

VYpok-uccnenosanue "Mzydenue
MarHMTHOT'O TOJIS IOCTOSIHHBIX MarHUTOB
npy UX 00bETUHEHUH U pPa3/IeiICHUN.




Busyanu3zanus nosist HOCTOSIHHBIX
MarsuTon"

OmneiT OpcTena. MaruutHoe nose

82 AIIEKTPUYECKOTO TOKA
OnbiT AMniepa. MarHuTHOE MOJI€ KaTyIIKH

83 ¢ TokoM. [IprmMeHeHne 3JIeKTPOMarHuToB B
TEXHHUKE

’4 Cwiia AMniepa u onpeeneHue e
HaIpaBlICHUS

25 Pemenue 3amau no reme "Cuita Amnepa u
omnpezeneHue e€ HarpasieHus"
DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.

26 Hcnonp3oBaHue 35eKTpoaBUrareneii B
TEXHUUYECKUX YCTPONCTBAX U Ha
TpaHCIIopTe

87 Bcepoccuiickas npoBepouHas paboTa

88 Bcepoccuiickas mpoBepouHas padboTa
JlaGopatopHas pabota "H3yueHue

89 JIeMCTBUSL MATHUTHOTO TOJISL Ha TPOBOJTHUK
¢ TokoM"

90 VYpok-koHdpepenuus "[IpakTuueckoe
IIPUMEHEHHE NIEKTpoABUraTesein"

01 JlabGopaTtopHnas paborta "KoHcTpynpoBaHue
1 u3yueHue paboThl AJIEKTpOABUTATENS"

9 JlaGopatopHas pabota "U3mepenue KI1/]

QJICKTPOABUT aTeIbHON yCTaHOBKI/I"




93

Onbitel @apazes. 3akoH
3JIEKTPOMArHuTHOM uHAyKIuK. [IpaBuio
Jlenna

94

Ypok-uccnenosanue "Hccnegopanue
U3MEHEHHU 3HAUEeHUS M HAPaBJICHUS
MHAYKIIMOHHOTO TOKa"

95

96

Penrenue 3amad mo teMe "3aKkoH
AJIIEKTPOMATrHUTHOM UHAYKIMH. [IpaBuio
Jlenna"

Onektporerepatop. CriocoObl OTydeHUs
AIEKTPOIHEPTHU

97

Ypok-koHpepeHus "DIeKTPOCTaHIIUN Ha
BO300HOBJISIEMBIX HCTOYHHUKA SHEPTUU.
[TpoGaemsbl 3xooruu. TormmMBHEIE
3JIEMEHTHI U AJIEKTpoMOoOuIn"

98

KonTpoabHas pabora "DnekTpoMarHuTHbIE
SBJICHUS"

99

100

PaGora ¢ Tekcramu o teme "TermioBele
saBieHus"

PaGora ¢ Texctamu 1o Teme

"DnexTpudeckue 3apsaasl. 3apsHKEHHbBIE
TeJa U UX B3auMojiencTaue"

101

Pa6ora ¢ Texctamu o teme "IlocTostHHBIN
AIIEKTPUYECKUI TOK"

102

Pabora ¢ Texkcramu no Teme "MarHuTHbIe
SBJICHUS U DJIEKTPOMarHuTHast MHAyKus'"

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102

22.5




9 KUIIACC

Ne
n/n

Tema ypoka

MexaHn4yeckoe JBUKECHHE.
MarepuanpHast Touka. CriocoOsI
OMHUCAHUsI MEXaHUYECKOTO JABUKECHUS

Cucrema orcuyera. OTHOCHTEIIBHOCTD
MCXaHHMYCCKOI'O ABMXKCHU A

KoaunuyecTBO 4acosB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

BekropHbIe BETMYMHBL, ONIEPALMH C
BEKTOPAaMH, ITPOECKLIUN BEKTOPOB

PaI[I/ch-BCKTOp MaTCpHaHBHOﬁ TOYKH,
MNEpEMCIICHUC HA IJIOCKOCTHU

PaBHOMEpHOE IPAIMOJIMHEWHOE
JBYKEHUE

Pemenue 3amau o reme "PaBHOMepHOE
MpsIMOJIMHEITHOE ABM>XKEeHuE"

HepaBHoMepHOE NpsAMOIUHENHOE
nBuxkeHue. CpeaHsist 1 MTHOBEHHAs
CKOPOCTH TeJla TP HEPABHOMEPHOM
JBAKECHUH

JlaGopatopHnas pabota "Onpeznenenue
CpeaHel CKOPOCTH CKOJIbKEHHs OpycKa
WIN JBMKEHUS [IapuKa 10 HAKJIOHHOHN
miockocTu"




PaBHOYyCKOpEHHOE IPSIMOJIMHENHOE
JIBH)KEHUE. Y CKOpEHUE

10

11

12

CxopocTh PaBHOYCKOPEHHOTO
npsIMOJIMHEHHOTO NIBMKeHus. [ paduk
CKOpOCTH

Pemenue 3agau no reme "CKopoCTh

PaBHOYCKOPEHHOTO MPSIMOJIUMHEHHOTO
IBIOKeHnA"

[lepemerieHue npu paBHOYCKOPEHHOM
MPSIMOJTUHEITHOM JBUKEHUH

13

Jlaboparopuas pabota "Onpenencaue
YCKOPEHUS TeJa MPH PaBHOYCKOPCHHOM
NBIKEHUH 110 HAKJIOHHOU IIocKOoCcTH"

14

15

16

17

Pemenue 3anau no treme "lIlepemernienue
IIPH PAaBHOYCKOPSHHOM TPSIMOJIMHEHHOM
IBIOKeHNN"

JlaGopatopHnas pabora "HccnenoBanue
3aBHCUMOCTH IyTH OT BPEMEHU NpHU
PaBHOYCKOPEHHOM JIBIKEHUH 0e3
HavaJpHOU ckopocTn"

I'paduueckas MHTEpIIpEeTALUS
YCKOpPEHUS, CKOPOCTH, IPOHAECHHOTO
IIyTH U NIEPEMELICHUS IS
MPSIMOJIMHEHHOTO ABUKEHUS

Pemenwue 3anay mo Teme "I padudeckas
HMHTEpIpETaIsl yCKOPEHUSI, CKOPOCTH,
MPOMIEHHOT O IYTH U NEPEMEILCHUS 1151
MPSMOJIMHENHOTO ABMKEHUS"




YckopeHne cBOOOAHOTO TaACHHMSI.

18 Onbrtel [Nanunes

19 Pemenue 3anau no reme "Y ckopenue
cBOOOHOTO TaIeHUs"

20 JIBukeHue Tena, OpOIIeHHOTO MO/ YIJIOM
K TOPU3OHTY
Pemenue 3agad mo treme "JIpukenue

21 Tena, OPOIIEHHOTO MO YTJIOM K
rOpu30HTY"
Jlaboparopnas padota "Vccienopanue

22 JBUKCHHSI TeJ1a, OPOIICHHOTO 10| YTJIOM
K TOpU30HTY"
Pemenue 3anay no Teme "JBrkeHue mox

23 NEHCTBUEM YCKOPEHUSI CBOOOIHOTO
nageHusa”

24 JIBIKEHUE IO OKPYKHOCTH

75 JInHelHas 1 yriioBas CKOpOCTh, IEPHOLT
Y 4acToTa

2% CKOpOCTh U YCKOPEHHE NPU ABUKEHUU
10 OKPY>KHOCTH

7 Pemenue 3amau no reme "JIBuxkenue no
OKpY>KHOCTH"
VYpok-koupepenius "PacroznaBaHue u

28 NpUOIMHKEHHOE OMMCaHUE Pa3IMYHbIX
BHUI0B MEXaHWYECKOTO JIBIDKCHUS"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

29 TeMe "MexaHn4YeCcKOe ABUKEHUE U

CITOCO0BI ero onucauus"




KonrponsHas pabora o teme

30 "MexaHnyecKoe IBUKEHUE U CIIOCOOBI
ero onucanus"

31 IIepBb1it 3ak0oH HproToHa. BekTop cuibl

1 Bropoii 3akon HeroToHa.
PaBHoOelicTBYIOIIASA cHIla

13 Tperuii 3akon Herotona. Cynepno3unus
CHUII

34 Cuna ynpyroctu. 3akoH ['yka

15 Pemenue 3amau mo teme "Cuna
ynpyroctu"
Jlaboparopnas padota "Vccienopanue

16 3aBUCHUMOCTH CHJIbI YIIPYTOCTH,
BO3HHUKAIOIIEH B IIPYKUHE, OT CTEIIEHU
nedopMaIuu npy>KuHbl"

37 Cuna tpenus. Koadduument tpenus

13 JlaGopatopHnas pabota "Onpeznenenue
Kod(duUIIeHTa TPEHUS CKOIBXKEHUS"
Jlaboparopnast pabora "HccnenoBanue

39 3aBUCHUMOCTH CHUJIbI TPEHUSI CKOJIbKEHHUS
OT CHUJIbI HOPMAJIbHOTO J1ABJICHUS "

40 JIBU>KEHUE TeJl IO OKPYKHOCTHU 01
JeCTBHEM HECKOIBKUX CHJI

41 3akoH bepHynnu u nogbEMHas cuiia
KpbLIa
VYpok-koHpepenuus "CoBpeMeHHbIE

42 JeTaTeNbHBIC aNnapatkl, Cy1a Ha

NMOABOAHBIX KPBUIbAX, AHTUKPBUIO Ha




CKOPOCTHBIX aBTOMOOWJISIX. [IBokeHUe
1oe3ja Ha MarHUTHOM mojtyke"

Cuna TSHKeCTH U 3aKOH BCEMHPHOTI'O

43
TATOTEHUS

44 JIBr>keHue Tea BOKPYT I'PaBUTALMIOHHOTO
ueHtpa. IlepBas kocMuueckast CKOpocTh

45 HesecomocTs 1 nneperpysku

46 PaBHOBecue maTepuaibHON TOUKHU.
AOCOTIOTHO TBEPAOE TEIIO

47 MowmeHT cunsbl. [IpaBuino MOMEHTOB

43 Ypok-uccnenosanue "OnpeneneHue
LEHTPa TAKECTU Pa3IMUHBIX Ten"
Nmnynsc Tena. U3meHnenne uMmiynbca.

49 Nmnynsc cunbl. YIpyroe u Heynpyroe
B3aUMOJICHICTBHE

50 3aKOHBI U3MEHEHUS U COXPAaHEHUS
HMITYJIbCa

51 PeaxkTnBHOE ABMKEHIE
Pemenue 3ampau no reme "3akoH

52 COXPAaHEHHUs UMITyJIbca. PeakTuBHOE
nBHKeHHe"

53 MexaHnunueckast paboTa U MOIIIHOCTb

54 PaGota cuibl TSKECTH, CUITBI YIPYTOCTH
U CHJIbI TPEHUS
JlaGopatopHnas pabota "Onpeznenenue

55 paloThI CUJIBI TPEHUS IIPU PABHOMEPHOM

JBUKEHHUH TENA [0 TOPU30HTAIBHON
noBepxHocTH"




56

CBs3b sHepruu U paboThl

57

58

JlabopaTopHas pabora "OnpeneneHue
paboThI CHITBI YIIPYTOCTH TIPH MOABEME
rpy3a C HCIOIh30BAaHUEM HETIOABHKHOTO
U IIOJBYKHOIO OJI0KOB"

HOTGHHI/IaJ'IBHaH OHEpTUia

59

Kunernueckas sneprus. Teopema o
KHMHETUYECKOU SHEPTUU

60

61

62

3aKOH U3MEHEHUSI U COXPAHEHUS
MEXaHUYECKON YHEPTrUun

Pemenue 3amau nmo teme "3aKOHEI
W3MEHEHUS U COXPaHEHUS MEXaHUYECKOU
sHeprun"

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
TeMe "B3anuMonencTBre TEI. 3aKOHBI
coxpaHeHus"

63

KonTponbhas padota no teme
"BzanMoaeicTBue Teil. 3aKOHEI
coxpaHeHus"

64

65

KonebarensHoe nermxenne. OCHOBHBIE
XapaKTePUCTUKU KOJIeOaHU: epro/,
4acToTa, aMILTUTY1a

MareMaTH4ecKuil ¥ Npy>KUHHBINA
MasTHUKH. JlabopaTopHas paboTa
"HccnenoBanue 3aBUCUMOCTH MEPUO]IA
Kose0aHuil Tpy3a Ha HUTH OT JJIMHBI
HUATH"

0.5




Jlaboparopuas pabota "Hccrnenoanmne

66 3aBUCUMOCTH TIEpHOJia KoeOaHmit
MPY>KMHHOT'O MAsITHUKA OT Macchl rpy3a”

67 I"apmonnueckue KonedaHus

68 JlabGopaTopHas pabora "l3mepeHue
YCKOPEHHsI CBOOOTHOTO MajieHus"

69 3aryxatomume Konebanus. BeiHyKaeHHbIe
kosebanus. Pezonanc

70 [IpeBpamienue 3Hepruu npu
KoJ1e0aTebHOM JABMKEHUU
VYpok-uccnenosanue "[Iposepka

71 HE3aBHCUMOCTH IEPUOJIa KOJIeOaHHi
rpy3a, MOABEUIEHHOT'O K JIEHTE, OT MacChl
rpy3a"

7 MexaHudecKkre BOJIHBL: POJOIbHBIE U
MONEPEYHbIE

7 CBoiicTBa MEXaHHUYECKUX BOJIH. JlJTnHA
BOJIHBI 1 CKOPOCTh €€ pacipOCTpaHeHus
Ypoxk-uccnenoanue "Habmonenue

74 uHTepdepeHny u AudpaKiiui BOJIH Ha
MTOBEPXHOCTH BOABI"
VYpoxk-koHpepeHuus "MexaHnuecKue

75 BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

76 3Byk. Pacnipoctpanenue u otpaxeHue
3ByKa

77 Pemenue 3amau mo reme "3ByK"




78

Ypoxk-uccienoBanue
"JKCnepuMEHTaIbHOE ONPEICTICHUE
IPaHUI] YaCTOTHI CIBIIIUMBIX 3BYKOBBIX
KosebaHuit"

79

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKUI pE30HAHC.

80

81

Ypok-uccnenosanue "Habmroaenue u
00BSICHEHUE aKyCTHYECKOTO pe3oHaHca"
Wndpas3Byk u ynerpasByk. Kondepenus
"Ucnonp30BaHue yapTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTHUIX"

82

DNEeKTPOMArHuTHOE IO U
AJIEKTPOMATrHUTHBIC BOJIHBI

&3

84

85

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
Ypok-koudepennus "Llkana
AJEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBaHKe 37€KTPOMarHUTHBIX
BOJIH /111 COTOBOM cBsi3U. Pannonokarmsi.
Kocmuueckast cBssp "

Pemrenue 3a1au Ha onpeneneHue

YaCTOThbI U IJIMHBI BHCKTpOMaFHI/ITHOfI
BOJIHBI

86

DneKTpOMarHuTHas IpUpo/ia CBETa.
CxopocTh cBeTa

87

BonHoBEIE CBOlICTBA CBETA:
uHTepdepeHus 1 nudpaxuus




JlyuyeBas mozeinb cBeTa u

88 reoMeTpuyeckasl ontTuka. McrouHuku
cBeTa

29 [IpssMonuHENHOE pacIpOCTPAHEHUE
cBeta. 3atMeHust ConHua u JIyHsl

90 3akoH oTpaxeHus ceera. [1mockoe
3epKalo

o1 [TocTpoenue n3o0paxeHui,
c(OpPMHUPOBAHHBIX 3€PKAJIOM
[Ipenomnenue cBera. 3aKoH

92 npenomiieHus ceeta. [lonHoe orpaxkenue
CBeTa.

Jlaboparopnas pabota "HccrnenoBanue

93 3aBUCHMOCTH YIJIa IPEJIOMJIEHUS OT yria
Ma/ICHUS] CBETOBOT'O JIyda Ha TPaHUIIC
«BO3yX-CTEKIIO»"

94 VYpok-uccnenosanue "AHanus u
00BsICHEHUE ONTUYECKOTO MUpaxka"
VYpok-koupepenius "Mcnonbp3zoBanue

95 MIOJTHOT'O BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBS3b"

96 JIlunza, xon myuel B TUH3E

97 ®opMya TOHKOU JIMH3bI
JlabopaTtopHas pabota "OnpeneneHue

98 (hOKYCHOTO PaCCTOSIHHS M ONITUYECKON
CHJIBI COOMpArOIIel JTUH3bI"

99 [Tonyuenne n300paskeHHI C TOMOIIBIO

coOuparoiel U pacCeMBaOIICH JTNH3




VYpoxk-koupepenuus "[IpuHuun

100 JEHCTBUS ONITUYECKUX TTPHUOOPOB
(Mukpockom, Teneckor, poroanmnapar)"

101 I'na3 kak onruyeckas cucTemMa.
binu3opyKocTh U 1anbHO30PKOCTh
Pasnoxxenue 6enoro ceera B CIEKT.

102 Omneitel HetoTona. Crnoxenue
CIEKTpaJIbHBIX 1[BETOB. Jlucnepcus cBeTa
Ypok-nipaktukym "Habmonenue u

103 00BSICHEHUE OMBITOB IO PA3IOKECHHUIO
6enoro ceera B criekTp. [lonyuyenue
0enoro 1BeTa MpH CI0KEHUU IIBETOB"

104 Omnpitel Pesepdopaa u mianerapHas
MOJIeIb aTOMa
[Toctynatel bopa. Moneins aroma bopa.

105 Hcnyckanue u norioneHue cBeTa
aTOMOM.

106 KBantsl. JInHei4aTeie crieKTpsl
VYpok-nipaktukym "Habmonenue

107 CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB
U3JIy4eHUs U UCITyCKaHus"

108 PannoaktuBHOCTH. Anb(a-, 6eTa- u
raMma-u3iy4eHus

109 Crpoenne atoMHor0 siapa. HyknonHas
MOJIeJIb aTOMHOTO si/ipa

110 PannoaktusHbIe NpeBpanieHus. Mzoromnsl

111 [Tepuon monypacnana




112

VYpoxk-konpepenuus "/leiictBue
PaZMOaKTUBHBIX U3ITyUYEHUN Ha KUBbIE
OpraHu3Mbl. 3alUTa OT PaAMOAKTUBHOTO
u3nydyeHus"

113

SAnepHble peakuu. 3aKOHbI COXPaHEHUS
3apsJ0BOI0 U MacCCOBOT'O YHUCET

114

115

DHeprus CBI3U aTOMHBIX sifiep. CBs3b
MacChl ¥ DHEPTUHU

Pemenue 3agau no teme "SaepHeie
peakuuu. JHeprus cBszu”

116

Peaknuu cuHTe3a U ACTICHUS SEP.
Nctounuku sHeprun ConHua u 3837

117

118

119

Ypok-kondepenuus "Anepunas
SHEpreTuka. JKOJIOTHIECKUE TPOOIEMBI
SJIEpHON IHEPreTUKH"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
Teme "Konebauus v BoiHbL. CBETOBEIE U
KBAHTOBBIE ABiIeHUA"

KonTponbHas padbota no teme
"Kose0anus u BoiHbl. CBETOBBIE U
KBAHTOBBIE ABiIcHUA"

120

Pemrenne pacdeTHsIX 1O TEME
"MexaHuueckoe JIBUKeHue"

121

122

Perrenue pacueTHBIX M KAYECTBEHHBIX
3aja4 no treMe "B3aumoneiictBue Ten"
Pemrenue pacueTHBIX M KAYECTBEHHBIX

3a/1a4 1o TeMe "3aKOHbI COXPaHEHUS
SHEPrUM U UMITyJbca




Jlaboparopubie pabOTHI 110 TEME

123 n n
Mexannueckoe IBUKEHHUE

124 JlaboparopHbie pabOTHI 110 TEME
"BzanMoaencreue Tea"

125 JlaGopaTopHbIie pabOTHI 11O TEME
"IIpocTbie MEXaHU3MBI"

126 Perrenue pacueTHBIX M KAYECTBEHHBIX
3aga4 no teme "TemnoBsie mpoiecchl”

127 Perrenue pac4eTHBIX M KAYECTBEHHBIX
3a1a4 o reme "BraxHocTs"
Pemrenue pacueTHBIX M KAYECTBEHHBIX

128 3agad 1mo teme "KIIJ] TermioBeIx
nsuraresiaeii"
Perrenue pac4eTHBIX M KAYECTBEHHBIX

129 3a7a4 0o TeMe "3aKOHBI TOCTOSHHOI'O
TOKa"
Pemrenue pacueTHBIX M KAYECTBEHHBIX

130 3aga4 o teme "KITJ]
3IEKTPOYCTaHOBOK"

131 JlabopaTtopnbie paboThI 110 TeMe "3aKOHBI
IMOCTOSIHHOTO TOKA"

132 JlaGopaTopHble pabOThI 110 TeMe
"CseToBbIE gBIIEHUS"

133 Pabora ¢ Tekctamu o Teme "3aKOHBI
COXpaHEHUs B MEXaHUKe"

134 Pabora ¢ Texcramu o teme "Komebauus

¥ BOJIHBI"




PaGora ¢ Tekcramu o teme "CBeTOBBIE

135 | 1
SABIICHUSA
136 Pabora ¢ texcramu o teme "KBanroBas 1
u siiepHas ¢puzuka"
OBLIEE KOJIMYECTBO YACOB I10 136 4.5

I[TPOTPAMME







ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIBbTATbBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMme NnpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUS OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpaMmmbl OCHOBHOI'O 061]161"0 06pa30BaHl/lﬂ

HCIOJIb30BAaTh U3YUYCHHBIC ITIOHATUS

pasindaTth ABJICHUS 110 OIIMCAHUIO UX XaPAaKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/I‘IGCK06 SIBJICHHUC

1.3

pacrio3HaBaTh TPOSBICHHE M3YYCHHBIX (U3WYECKUX SBJICHUN B
OKpYXaroIleM MUpPE, B TOM 4Hciie (U3NYECKUE SIBJICHUS B IPUPOJE, IIpU
TOM TEPEBOJUTh MPAKTUYECKYIO 3a1ady B Y4eOHYIO, BBIIEIATH
CYILIECTBEHHBIE CBOICTBA (MIpU3HAKU) GUZNUECKUX SABICHUN

1.4

ONKCHIBATh U3YUYEHHBIE CBOMCTBA TeJ U (PU3UUECKUE SIBICHUS, UCIIONIb3YS
¢usznueckue BEIWYMHBI, I[PU OMNMCAHUU MPABUIBHO TPAKTOBATh
(U3NIECKUN CMBICI HCIIOJIB3YEMBIX BEJTUUHH, UX 0003HAUCHUS U €AMHUIIBI
(¢u3NYEeCKUX BEIMYUH, HAXOAWTHh (OPMYJIbI, CBS3bIBAIOIIME JIaHHYIO
(Gu3nMUecKyl0 BEIMYMHY C JPYTUMH BEJIMYMHAMM, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEINYUH

1.5

XapaKkTEepU30BaTh CBOWCTBA TeJ, (U3UYECKHE SBICHUS W TPOIECCHI,
WCTOJIb3ysl M3YYEHHbIE 3aKOHbI, NPU ITOM [1aBaTh CJOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aMMCHIBATH €T0 MAaTEMATUYECKOE BBIPAKECHUE

1.6

OOBSICHATH (PU3NYECKUE SBJICHUS, IPOLIECCH M CBOMCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallull NPAKTUKO-OPHUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OObsICHEHHE U3 1 — 2
JIOTUYECKHX IIAroB ¢ Onopoil Ha 1 — 2 U3yueHHBIX CBOICTBA (U3HUECKUX
SBJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemath pacu€rHble 3a7aud B | — 2 AeMcCTBUS, UCNONB3Ys 3aKOHBI U
dbopMyTbl, CBsI3bIBalONIME (DU3WUYECKUE BEIWYMHBI: HA OCHOBE aHAIHM3a
YCIIOBUA 3aJa4d 3allMChIBATh KPATKOC YCIIOBUEC, ITOACTABIIATH (1)I/ISI/I‘IGCKI/IG
BCIIMYNHBI B q)OpMy.]'II)I U IIPOBOJUTH paC'-IéTI)I, HaxXOoJUuTh CIPaBOYHBLIC
JaHHBIC, HGO6XO}II/IMBIG AJig p€IICHUA 3aJiad, OCHUBATh PCATTUCTUIHOCTD
MOJTy4EeHHOU (PU3NUEeCKON BETHUNHBI

1.8

pacrno3HaBaTh MpPOOJEMBI, KOTOPbIE MOXKHO pEIIUTh MPH MOMOIIH
(bu3HYECKUX METOI0B, B ONMCAHUH HCCII€0BAHNUS BBIIEISTH IPOBEPSieMOe
IpeNnoyiokeHne  (TUmoresy),  pa3iuyaTb W MHTEPIPETHPOBATH




HOJIy‘ICHHbeI PE3yJIbTAaT, HAXOAUTH OIIIMOKH B XO0A€ OIbITa, AC€J1aTh BBIBOABI
I10 €ro pe3yjbTaTaM

1.9

MPOBOAWTHh ONBITHI 1O HAOMIOACHUIO (U3WYSCKUX SBICHUN WIH
buznuecKux CBOMCTB Te: dbopMyIIMpoBaTh MPOBEPSIEMbIEC
MPENIOJIOKeHHsI,  COOMpaTh  YCTAHOBKY W3  MIPEIJIOKEHHOTO
000pyI0BaHUs, 3aMMCHIBATH XOJI OMBITa U (POPMYITHPOBATH BHIBOIBI

1.10

BBITIOJIHATh MPSMBbIE W3MEPEHHS C HCIOJIB30BAHUEM aHAJOTOBBIX |
U(POBBIX MPUOOPOB, 3aMCHIBATH IOKa3aHUS MPHOOPOB € y4ETOM
3a/1aHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI

MIPOBOAMTD UCCIIEJOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BETMUUHBI OT
JpYroil ¢ WCIOJb30BAHMEM MPSAMBIX HM3MEPEHUM, Y4YacTBOBAaTh B
IUTAHUPOBAaHUHM Y4eOHOTO HCCIENOBaHMUS, COOUpaTh YCTAaHOBKY H
BBITIONHATh M3MEPEHUs, CIEAys MPEIJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yJIbTaThl TOMYYEHHOW 3aBHCHUMOCTH (DM3MYECKHUX BEIUYMH B BHUJC
MPEIJIOKEHHBIX TAOIUI] U TPapHUKOB, JCIATh BBIBOJBI MO pPe3yJbTaTaMm
UCCIIE0OBAHMS

1.12

1.13

1.14

1.15

1.16

1.17

OPOBOJUTh KOCBEHHBIE HW3MEPEHUs (U3NYECKUX BEIMYHUH, CIEIys
IPEJIOKEHHOW MHCTPYKLMU: NPU BBINOJIHEHUHM H3MEPEHHH coOuparb
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIYHCIATH 3HAYEHHE MCKOMOWU
BEJINYUHBI

cOOJIrOIaTh TIPAaBUJIA TEXHUKHU O€30MaCHOCTH IIPpU paboTe C J1abopaTOpPHBIM
000py1I0BaHHEM

yKa3blBaTh MPUHLUIBI ASHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMHCTB,
XapakTepu30BaTh HNPUHIMINBI JIEHCTBUS HM3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOUCTB C MOMOUIbIO UX OMUCAHMS, HUCIIONb3Ys 3HAHUS O
CBOMCTBaX (PM3UYECKUX SIBICHUI U HEOOXOAMMBIE (PU3HUECKUE 3aKOHBI U
3aKOHOMEPHOCTHU

OPUBOANUTH  MpHUMEPHl  (HAXOAWTh HMH(MOPMAIMIO O  HPUMEPaAX)
NPAaKTUYECKOr0 HCMOJb30BaHUS (M3NYECKUX 3HAHUM B TOBCEIHEBHOM
XKHU3HU 111 oOecrieueHus: 6e30MacHOCTH MPU 00pallleHu! ¢ mpudopamu u
TEXHUYECKHMHU YCTPONCTBaMHU, COXpPAHEHUS 3J0POBbS U COOJIIOJCHMS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOIIEH cpefe

OCYIIECTBIISATh OTOOp HMCTOYHMKOB HH(popmanmu B cetn WHTepHET B
COOTBETCTBUU C 3aJaHHBIM [TOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAaHUW M TIyTéM CpPABHEHMS PA3JIMYHBIX HCTOYHUKOB BBIIEIATH
uH(pOpMaIII0, KOTOpas SBISETCS MPOTHBOPEUYUBOWUIIM MOXKET OBITh
HEJIOCTOBEPHOMU

MCIIOJIb30BATh MPH BBIMOJHEHUN YY€OHBIX 33JaHU HAYyYHOIOMYJSPHYIO
TuTepaTypy (UINYECKOTO COACpX,aHHS, CIPABOYHBIE MaTepUAbI,
pecypcehbl cetu MHTEpHeT, BiaieTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HH(GOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO




1.18

1.19

co3/1aBaTh COOCTBEHHBIE KPAaTKUE NMHUChMEHHbBIE U YCTHBIE COOOIEHUS Ha
OCHOBE 2 — 3 UCTOYHUKOB MH(OopMauK (pUu3nIecKoro cojepKaHus, B TOM
yuciae MyOJIMYHO JieNaTh KpaTKue COOOILEHHUs O pe3yJbTaTax IMpPOEKTOB
WIA Yy4eOHBIX HCCIEIOBaHMM, IPU 3TOM TIPaMOTHO HCIOJIb30BaTh
U3yYEHHBI MOHATUHHBIN amnmapar Kypca (U3UKH, COIpPOBOXKIATH
BBICTYIUICHHE IIPE3CHTALUEN

IIpHU BBIIIOJTHCHUHN y‘le6HBIX IIPOCKTOB U I/ICCJ'IeI[OBaHI/Iﬁ pacnpeaciiaThb
0053aHHOCTH B rpynmne€ B COOTBETCTBHMM C IIOCTAaBJICHHBIMH 3aJadaMu,
CJICAUTHL 3a BbIIIOJIHCHUEM IIJIaHa HCﬁCTBHﬁ, aJICKBATHO OLCHUBATh
COOCTBEHHBIH BKJIaJ B JACATCIIBHOCTD I'pYIIIIbI, BbBICTPpAUBATDb
KOMMYHHKAaTHBHOC B3&HMOII€IZCTBH€, YUUThIBasA MHCHHUC OKPYKArOIHUX

8 KJIACC

Kon
MPOBEPsAEMOro
pe3yJbTarta

1.1

1.2

1.3

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

HCIIOJIB30BaTh IOHATHA

pasindaTth ABJICHUS 110 OIIMCAHUIO UX XaPAaKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/I‘IGCK06 SIBJICHHUC

pacmo3HaBaTh MPOSIBIEHWE W3YYEHHBIX (U3UYECKUX  SBJICHUN B
OKpYXaroIleM MUpe, B TOM 4uciie Gu3MYecKre SBICHUsS B MIPUPOJE, TpU
3TOM TEpPeBOAUTH NPAKTHUECKYIO 3aJadyy B Y4eOHYIO, BBIICIATH
CYILIECTBEHHBIE CBOICTBA (MpU3HAKU) GUBNUECKUX SIBICHUN

1.4

1.5

ONKCHIBATh U3YUYEHHBIE CBOMCTBA TN U (PU3UUECKUE SIBICHUS, UCIIONIb3YS
¢usznyeckue BENWYMHBI, MpPU ONHMCAHWU TPABUIBHO TPAKTOBATh
(bu3nuecKkuil CMbICT UCHOJIb3YyEMBIX BEIMUYUH, 0003HAYEHUS M €AMHUIIBI
¢u3MYecKuX BEIUYMH, HAXOIUTh (OPMYIbI, CBS3BIBAIOIIME JaHHYIO
(Gu3MUecKyl0 BEIUYMHY C JPYTUMH BEJIMYMHAMM, CTPOUThH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEINYUH

XapaKTECPU30BaATh CBOICTBa TCII, (i)I/ISI/I'—ICCKI/Ie SABJICHUA MW TIPOLECCHI,

HUCIIOJIB3YySA  U3YUYCHHBLIC 3aKOHbI, IIpH 3TOM HaBaTb CJIOBCCHYIO
(I)OpMyJII/IPOBKy 3dKOHa U 3allUCbIBATH €0 MAaTEMATUYCCKOC BBIPAKCHHUC

1.6

OOBSACHATh (PU3MYECKHE IPOLIECCHl U CBOWCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYallui MPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BbISBIIATH
MIPUYMNHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTh OOBsicHeHMe u3 1 — 2
JIOTHYECKUX IIAroB € MOMOUIbIO | — 2 U3yYeHHBIX CBOMCTBA (PU3NUECKUX
SBIICHUH, (PU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemath pacdy€THblE 3a7a4d B 2 — 3 JIEWCTBHUS, UCIOJb3Yys 3aKOHbI U
dbopMyTbl, CBsI3bIBAlONIME (DU3WYECKUE BEIWYMHBI: HA OCHOBE aHAIHM3a
YCJIOBHS 3aJa4M 3alMChIBaTh KPATKOE YCIOBHE, BBISABIATH HENOCTATOK




JNAHHBIX JUIA peIleHUs 3aJa4yd, BHIOMpATh 3aKOHBI U  (OPMYJIHI,
HeoOXonuMble il €€ pelIeHus, NPOBOJAUTH pacy€Tbl M CpaBHHUBATh
HOJIyYeHHOE 3HaueHHe (U3NUECKOM BEITMUMHBI C U3BECTHBIMU IaHHBIMU

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIMTh MPH TOMOIIH
(U3NYECKUX METOJOB, HCIIOJb3Ysl OIHCAaHHE HUCCIEIOBAHMSA, BBIICIATH
IIPOBEPSIEMOE  NPEIIOJNOKEHUE, OLECHUBATh IPABWIBHOCTh IOPSJIKA
IIPOBE/ICHUS MCCIIEI0BAHUS, JIeJ1aTh BBIBO/IbI

1.9

MPOBOAWTH ONBITHI 1O HAOMIOACHUIO (U3WYECKUX SBICHUN WIH
buznuecKux CBOMCTB Te: dbopMyIMpoBaTh MIPOBEPSIEMbIC
NPEIIOIOKeHNUsI,  COOMpaTh  YCTAHOBKY W3  MIPEIJIOKEHHOTO
000pyI0BaHUs, OTUCHIBATH XOJ1 OTBITA M POPMYITUPOBATEH BHIBOIBI

1.10

1.12

1.13

BBIMIOJHATh TpsIMbIE HM3MEPEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MUECKUX BEIIMYHMH, CPABHUBATH PE3YyJIbTATHI
MU3MEPEHHH ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEIIHOCTH

HPOBOJUTH UCCIIEI0BAaHUE 3aBUCMOCTH OJJTHON (PM3UUECKOM BEIIUYHHBI OT
JpYrol € HCIOJIB30BAHMEM MPSAMBIX M3MEPEHUM: IIJIaHUPOBATh
ucclieloBaHue, cOOMpPaTh YCTAHOBKY M BBIIOJHATH M3MEPEHMs, CIEIys
NpPEUIOKEHHOMY — TUIaHy, (UKCHPOBaTh  pPE3yJbTaThl  MOJYyYCHHOM
3aBHCUMOCTH B BH/JI€ TaOJIHII ¥ TPAQHKOB, JIEJIaTh BEIBOBI IO PE3yJIbTaTaM
UCCIICJOBAHMUS

HIPOBOJIUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIWYMH: IUIAHUPOBATh
U3MEpeHus, coOupaTb OJKCHEPUMEHTAJIbHYIO  YCTAaHOBKY, CIEAys
MPeJI0KEHHOW HHCTPYKILMH, U BBIYUCIISATH 3HAUEHUE BETUUHHbI

COOJIrOIaTh TIPAaBUJIA TEXHUKHU O€30MaCHOCTH IIPU paboTe C J1abOopaTOpPHBIM
o0opyaoBaHueM

1.14

XapaKTepu30BaTh TMPUHUUIBI JEHCTBUS HM3y4YEHHBIX MPUOOpPOB H
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX ONUCAHHUA, UCIIOJb3Ysl 3HAHUS O
cBOWCTBaX (U3MYECKUX SBICHUH M HeoOXoaumble (hu3NyecKue
3aKOHOMEPHOCTHU

1.15

pacno3HaBaTb MPOCTBIC TEXHUYCCKUC yCTpOfICTBa H U3MCPUTCIIbHBIC
HpI/I60pI)I o CXeMaM M CXEMAaTU4YHbIM PHCYHKaM, COCTaBJIAATb CXCMBI
SJICKTPHUICCKUX ueneﬁ C TIMOCICHOBATCIIBHBIM W MapauICIIbHBIM
COCAMHCHUCM 3JICMCHTOB, pasjindasad yCJIIOBHBLIC 0003HaYCHUS DJIEMEHTOB
SJICKTPHUICCKUX I.ICHCﬁ

1.16

IPUBOJIUTH  NpUMEPbl  (HaXOIuUTh HMHPOpPMAIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOJNb30BaHUS (U3NYECKUX 3HAHUN B TOBCEIHEBHOM
KHU3HU JUIs1 oOecriedeHnsi 0e30MacHOCTH MpH oOpalleHuu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOHCTBaMHU, COXpPAHEHUS 370POBbS U COOJIIOJCHUS
HOPM JKOJIOTUYECKOT0 IOBEICHHS B OKPYKAIOLLEH CpesIe

1.17

OCYHIECTBIISITh MOMCK HHPOpMAIUN (PU3NYECKOTO COACpKAHMUS B CETU
WNHTepHeT, Ha OCHOBE HUMEKIIMUXCA 3HAHUM W IYTEM CpaBHEHUs




JOIIOJIHUTCIIbHBIX  HCTOYHUKOB  BBIACIATH I/IH(I)OpMaL[I/IIO, KOTOpasa
ABIIACTCA HpOTHBOpeqHBOfI HJIM MOXKET OBITh HCI[OCTOBGpHOfI

1.18

UCIIOJIb30BATh MIPH BBHITOJHEHUN YUYEOHBIX 3a/IaHUi HAYYHO-TIOMYJISIPHYTO
TUTEpaTypy  (PUINYECKOTO COACpPXKAaHHS, CIPABOYHBIE MaTepUAIbI,
pecypcsl cetu HTEpHET; BIIaieTh IpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

CO3/1aBaThb COOCTBEHHbBIC NHUCHbMEHHbIE U KPATKHUE YCTHBIE COOOLIEHMUS,
0000mas wHQOpPMAIMIO M3 HECKOIbKUX HWCTOYHUKOB (PH3UIECKOTO
COIepXaHUsA, B TOM 4YHCIEe NyOIMYHO NPEACTABIATH PE3yJIbTATHI
IIPOEKTHOM WJIM MCCIIEA0BATEIbCKON JEATENBHOCTH, IIPU ITOM T'PAMOTHO
UCTOJb30BAaTh M3yUCHHBIH TOHATHHWHBIA ammapaT Kypca (QH3HKH,
COIPOBOKAATh BBICTYIIJICHUE NIPE3EHTALMEN

1.20

9 KVIACC

Kon
NpoBepPsSIEeMOro
pe3yiabTara

1.1

1.2

1.3

1.4

1.5

MPU BBIMIOJIHEHUN YYEOHBIX TPOEKTOB W HCCIEIOBAHUN (PU3MUECKHUX
IIPOLIECCOB pacHpelieNsiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
[OCTaBJICHHBIMU 3aJla4aMH, CJIEJAUTH 3@ BBINOJHECHUEM TUIaHA ICUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBAaTHO OIEHWBATh COOCTBEHHBIM BKJIAJ B
JIeATEITbHOCTh TPYIIIBI, BBICTPAUBaTh KOMMYHUKaTUBHOE
B3aMMOJICICTBHE, MIPOSBIISASA TOTOBHOCTD pa3peiiaTh KOHPIUKTHI

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA

HCIIOJIB30BATh U3YUCHHBIC ITOHATUS

pa3inyaTh ABJICHMS 10 OIMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTBITOB, IEMOHCTPUPYIOLINX JaHHOE (PUZNYECKOE SBJICHUE

pacrmo3HaBaTh MPOSBIECHUE W3YYCHHBIX (U3UYECKUX SBICHUU B
OKpYXaroIleM MUpe, B TOM 4Hciie Gu3NUecKre SBICHUs B MIPUPOJE, TpU
9TOM TEpPEeBOAUTHh NPAKTHUECKYIO 3aJadyy B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) GUZUUECKUX SBICHUN

ONKCHIBATh U3YUYEHHBIE CBOMCTBA TN U (HPU3HUECKUE SIBICHUS, UCIIONIb3YS
¢u3nueckue BEIMYUHBI, TPU ONHUCAHUHM TPABWIBHO TPAKTOBATh
($u3nUecKuil CMBICT HUCHOIb3YyEMBIX BEIHMUYUH, 0003HAYCHHUS M €AMHUIIBI
(¢u3MUeCKUX BEIUYMH, HAXOMUTh (OPMYIbI, CBA3BIBAIOIIME TaHHYIO
¢u3MUecKyl0 BEIMYMHY C JPYTUMH BEJIMYMHAMM, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH

XapaKTepu30BaTh CBOWCTBA Tel, (PU3UYECKHE SBICHUS M MPOLIECCHI,
UCIIONB3ysl M3YyYEHHbIE 3aKOHbI, MPU HTOM JaBaTh CIOBECHYIO
(bOpMyIIMPOBKY 3aKOHA U 3aMMCHIBATh €70 MATEMATHYECKOE BHIPAKCHHE




1.6

1.7

1.8

1.9

1.10

1.12

1.13

0OBSCHITH (bmnqecxne nponeccoel U CBOMCTBa TCJI, B TOM YHUCJIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BbIABJIATH
IPUYUHHO-CIICACTBCHHBIC CBA3HU, CTPOHTH o0bsicHeHne u3 2 — 3
JJOTHYECKHUX IaroB ¢ IOMOIIBIO 2-3 HN3YYCHHBIX CBOMCTBaA (bI/ISI/ILIeCKI/IX
HBHGHHﬁ, (1)I/I3I/ILICCKI/IX 3aKOHAa UJIKM 3aKOHOMEPHOCTHU

pemate pacuéTHble 3aJaud (omMparouiyecss Ha cuctemy u3 2 — 3
YpaBHEHUIT), UCIIONB3Ys 3aKOHBI M (JOPMYJIBI, CBSI3bIBAIOIINE (PH3UUECCKUE
BEJIMUMHBI: Ha OCHOBE aHAJIM3a YCIOBHS 3a/1aud 3alMCBIBaTh KPaTKOE
yCJIOBHE, BBISBIIATH HEIOCTAIONINE WM U30BITOYHBIC JaHHBIE, BHIOUPATH
3aKOHBI U POPMYJIBI, HEOOXOIUMBIE /ISl PEIICHHS, IPOBOANUTH PACUETHI U
OLCHUBAThL PCAIUCTUYHOCTL IIOJTYYCHHOI'O 3HAYCHHA (1)I/I3I/I‘-ICCKOﬁ
BCJIMYNHBbI

pacrmo3HaBaTh NPOOJEMBI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIIH
(bu3NYECKUX METOJOB, UCIOJB3YS ONHUCAHUE HCCIEAOBAHUS, BBLICTATH
MpOBEpsiEMOe MPEIINONOKEHNE, OICHUBATh MPABWJIBHOCTh MOPSIKA
MPOBEACHUS  MCCIEAOBAHMS, JENaTh BBIBOJABI, HWHTEPIPETHUPOBATH
pe3yJbTaThl HAOIIOICHUN U OTIBITOB

OPOBOJIUTH ONBITHl 10 HAOMIOACHHIO (U3MYECKUX SIBICHUH WM
(Gu3n4ecKux CBOWCTB TeN: CaMOCTOATEIBHO COOMpaTh YCTaHOBKY U3
U30BITOYHOIO Habopa 000pyHOBaHMs, ONMCHIBATH XOJ ONbITA M €ro
pe3yabTaThl, (POPMYITHPOBATH BHIBOIBI

IPOBOJUTH MPU HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, onpenenss
CpelHee 3HAaYeHHe H3MepseMoil BennuMHbl ((POKyCHOE paccTosHUe
cobuparonieid JMH3bI), OOOCHOBBIBaTH BBIOOP cCIOCOOA HM3MEpPEHHS
(u3MepHTETBHOTO MPUOOPA)

MPOBOAMTH HCCIIEJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYHUH C
WCIIOJIb30BAaHUEM IMIPSIMBIX M3MEPEHMN: IUIAHUPOBAaTh HCCIIEJOBAHMUE,
CaMOCTOSITENIbHO  cOOMpaTh yCTAHOBKY, (UKCUPOBATh PE3YJIbTATHI
MOJYYeHHOH 3aBHCHMOCTH (M3UYECKUX BEIMYUMH B BHJE TaOIUIH
rpaduKoB, JeNaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIEIOBAHUS

MNpOBOAUTHL KOCBCHHBIC N3MCPCHUA (1)I/I3I/ILICCKI/IX BCJIMYUH: IIJIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYO YCTAHOBKY U BBIIIOJHATD
HU3MCPCHUA, CICAYS HpCI[HO)KeHHOﬁ HUHCTPYKIIUH, BBIYUCIIATH 3HAUCHUC
BCJIMYMHBI U aHAJIU3UPOBATH MTOJYUCHHBIC PC3YJIbTATHI C y‘-IéTOM 3aJJaHHOM
MOTrpeIIHOCTU I/ISMepeHI/Iﬁ

cOOJTIOIaTh TIPAaBUJIA TEXHUKHU O€30MaCHOCTH IIPpU paboTe C J1ab0opaTOpHBIM
o0opyaoBaHrEM

1.14

pa3ianyaTh OCHOBHBIE MPHU3HAKU HW3YYEHHBIX (U3MUECKUX MOJIENei:
MaTepuaibHas TOYKa, aOCOJIIOTHO TBEPJOE TENO, TOUEUHBIM HMCTOYHUK
CBETa, Jy4Y, TOHKas JIMH3a, IJAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJI€JIb ATOMHOTO fJIpa




1.15

XapaKTepu30BaTh NPUHIMIBI JEHCTBUA HM3YYCHHBIX TNPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX ONUCAHUS, UCIIOJb3Ysl 3HAHUS O
cBoiicTBax (U3MYECKUX SBJIEHUH M HeoOXoauMmble (uU3MUecKue
3aKOHOMEPHOCTHU

1.16

UCIIOJIb30BaTh CXEMbl U CXEMATHUUHbIE PUCYHKU U3YYEHHBIX TEXHUYECKUX
YCTPOWCTB, M3MEPUTEIILHBIX MPUOOPOB U TEXHOJIOTUYECKUX IPOIECCOB
IpU pElIeHUH Y4yeOHO-IPAKTHUECKUX 3afay, ONTUYECKUE CXEMBbl IJIf
MIOCTPOCHUS N300paKEHHH B IJIOCKOM 3epKajie U cOOUparouieil TuH3e

1.17

OPUBOANUTH  NPHUMEPHl  (HAXOAWUTh HMHGOPMAIMIO O  IPUMEPAX)
NPAaKTUYECKOTO HMCIOJb30BaHUS (U3NYECKUX 3HAHWHA B TOBCEIHEBHOM
KHU3HH 17151 obecrieueHus: 0e30MacHOCTH py OOpaleHnu ¢ mpubopamMu u
TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHHs 3/0POBbSi U COOJIIOACHHS
HOPM 9KOJIOTHYECKOT0 MOBEICHUS B OKPYKAIOILIeH cpesie

1.18

OCYILECTBIISATh TIOMCK MH(POpPMAIUU (PU3HUECKOTO COJCPXKAHUS B CETH
HuTepHeT, caMoCTOSATENbHO (hOPMYITUPYS TIOMCKOBBIA 3a1poc, HAXOIUTh
MYTH OTPENEICHUS JOCTOBEPHOCTH MOIyYEHHON HH(POPMAIINK HA OCHOBE
UMEIOIIMXCS 3HAHUHU U JTOIOJIHUTEIIBHBIX HICTOYHUKOB

1.19

UCTIOJIB30BATh MPH BBHIOJHEHUN YYEOHBIX 3a/IaHUi HAYYHO-TIOMYJISIPHYTO
auTeparypy (U3MYECKOTO COJACpXaHUs, CIPABOYHBIE MaTEpHAIbI,
pecypcsl cetu HTEpHET; BIIaIeTh IPUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAITUU U3 OJTHON 3HAKOBOW CUCTEMBI B JIPYTYIO

1.20

co3aBaTh COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE
MH(pOpMaLlMU U3 HECKOJIBKUX HCTOYHHMKOB (DPU3MYECKOTO COJEP KAHUS,
yOJIMYHO MPEICTaBIATh PE3YIbTaThl MPOSKTHON MIIN MCCIIE10BATENbCKON
JEATEIbHOCTH, IIPU O3TOM TI'PaMOTHO  MCIOJb30BaThb H3yYEHHBIN
MOHATUMHBIN anmapar HW3y4yaemoro pasjena (U3MKH U CONPOBOXKAATb
BBICTYIIJICHHE TIpe3eHTaluel ¢ y4éToM OCOOEHHOCTEH ayauTOpHH
CBEPCTHUKOB

1.21

MPU  BBITIOJTHEHUH YYEOHBIX TPOEKTOB W HCCIEIOBAHUN (PU3MUECKHUX
IIPOLIECCOB pacHpelieNsITh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBIICHHBIMU 33/1a4aMHU, CJICTUTH 32 BBHIIIOJIHEHUEM IJIaHa IeUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIH BKIJIAJ B
JIeATETbHOCTh TPYTIIbI, BBICTpauBaTh KOMMYHHKATHBHOE
B3aMMOJICHCTBHE, IPOSBIISS TOTOBHOCTh pa3peniaTh KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon Kon

pasaesa  dJieMeHTa
®U3UKA U EE POJIb B IOZHAHMM OKPYXAIOIIEI'O MHMPA

1.1

HpOBepﬂeMme IJIEMEHTBI COACPKAHUSA

dusuka — Hayka o mpupojie. SBienus: npupoasl. Puzndeckue
SABIICHUS:  MEXaHWYEeCKHE, TEIUIOBbIE,  DIEKTPUYECKHE,
MarHUTHBIE, CBETOBBIE, 3BYKOBbIE

®dusnueckue BenW4yMHBL. M3Mepenue (U3NYECKUX BETHYWH.

1.2 Puznueckue puOOpHI. ITorpemnocTs U3MEPEHUM.
Me:xyHapoiHas cuctemMa eIMHUIL
EcrecTBeHHOHAy4HBI ~ METOJ] TO3HAHH:  HAOIIOJCHHE,

1 13 [IOCTAaHOBKA HAy4YyHOTO BOIIPOCA, BBIABM)KEHHE TI'MIIOTE3,

OKCIEPUMEHT [0  MPOBEPKE  THUMOoTe3,  OOBsICHEHHE
Ha0JII0/1a€MOT0 SBJICHUS

1.4 Onucanne GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIENIeH
[TpakTryeckue paboOTHI:
#i#HParf##l13MepeHne pacCTOSHUM.

s #iHPar###l3mepenue 00bEMa KUAKOCTU U TBEPIOTO Tea.

#i#HParf##OnpeneneHre pa3MepoB MaJbIX TEJ.
#HiHPart##3mepenue TEMIIEPATYPbI npu MIOMOIIH
KUJKOCTHOTO TEPMOMETpA U JaTUUKa TEMIIEpaTypbl

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BELLIECTBA

#Hi#HParf##CTpoeHre BeIeCcTBA: aTOMbl U MOJEKYJbI, HX

2.1 pazMepbl. OmbITHL, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE
BElIECTBA
H#H##Par#H#Ht[IBokeHne 4dactul BemecTBa. CBs3b CKOPOCTH
2.2 JIBIJKECHHUSI 4aCTHI] C TeMIlepaTypoil. bpoyHOBCKoOe NBHKEHHE,
nuddysus
2 )3 B3aumojeicTBue YacTHI] BEILIECTBA: IPUTSIKEHUE U
' OTTAJKUBaHUE
#iHtPar##Ht ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE ra30B,
24 KUAKOCTEN U TBEPABIX (KpUCTAINIMYECKUX) Tell. B3auMocBs3b
' MEXJly CBOHCTBAaMHM BEUIECTB B pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0OeHHOCTH arperaTHbIX COCTOSTHUI BO/JIbI
2.6 [TpakTuyeckue paboOTHI:




###Par###OueHka nuaMmeTrpa aToMa METOAOM psIoB (c
ucronb3oBanueM pororpadmii).

H#H##Par###OnbITEl 110 HAOJIIOICHUIO TEIUIOBOTO PACIIUPEHUS
ra3os.

HH##Par###OnbITBl O OOHApPY)KEHUIO  JCHCTBUSA  CHII
MOJIEKYJIIPHOTO MIPUTSKEHUS

JIBIDKEHME U B3AUMOJIEVICTBUE TEJI

3.1

3.2

Mexannueckoe IBUkKEHHE. PaBHOMEpHOE MU HEPABHOMEPHOE
JIBIJKEHUE

H#H##Par##HCropocTh. CpeHsst CKOPOCTh PU HEPABHOMEPHOM
JIBUXKEHUH. Pacyér myTH v BpeMeHH JBUKCHUS

33

SIBnenue nHepuuu. 3akoH UHepLUU. B3aumoelicTBue Ten Kak
IIPUYMHA M3MEHEHUs CKOPOCTH IBMXKEHHUS Tell. Macca Kak
Mepa HHEPTHOCTH Tella

3.4

3.5

#H#HPart## motHocTe  BemecTtBa. CBsI3p  INUIOTHOCTA  C
KOJIMYECTBOM MOJICKYJI B €IMHHIIC 00BhEMA BEIIeCTBA

Cuna kak XapaKTCPHUCTUKA BSaHMOﬂCﬁCTBI/IH TCII

3.6

Cwuita ynpyroctu u 3akoH ['yka. U3mepenne cuiibl ¢ moMOIIbIO
JTMHAMOMETpa

3.7

3.8

HHHPar#HH SIBIIeHUE TATOTSHUS M cria TshkecTU. CHita TSHKECTH
Ha JApyrux miaHerax. Bec tema. HesecomocTs

Cuna tpenus. TpeHre CKONbKEHUS U TpeHHe Mokos. TpeHue B
MPHUPOJIEC U TEXHUKE

3.9

Hi#HParf##CrnosxkeHne cujl, HalpaBJIEHHBIX 110 OJHOM MPSIMOH.
PaBHOpelcTBYIOIIIASA CHIT

3.10

3.11

[TpakTiueckue pabOTHI:

Omnpeznenenre CKOPOCTH PAaBHOMEPHOTO JIBHKEHHUs (IIapHKa B
KHUJIKOCTH, MOJENM D3JEKTPUYECKOTO aBTOMOOWIS H TaK
nanee). OnpeneneHne cpeiHeld CKOPOCTH CKOJIBKEHHs OpyCcKa
WIA TIapuKa [0 HAKIOHHOM 1iockocTH. Ompenenenne
IUIOTHOCTH TBEpAOro Tena. ONbITE, JEMOHCTPUPYIOIINE
3aBHCHUMOCTh pacTsikeHHs (aedopMaliiu) TMPYKUHBI OT
MIPHIIOKEHHOM CHJIBL. OnpbITHI, J€MOHCTPHUPYIOIINE
3aBUCUMOCTh CHJIBI TPEHHUsI CKOJIBXKEHHsS OT Beca Tella U
XapakTepa CONPUKACAIOIINXCS TIOBEPXHOCTEN

dusnueckue SBIEHHUS B IMPHPOJE: NMPUMEPHl JBIKEHUS C
Pa3IMYHBIMM CKOPOCTSIMH B KMBOM M HEXUBOW NpUPOAE,
JieificTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuueckue yCTpoucTBa: IMHAMOMETP, TOAIIUITHUKA

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B




4.1

Hasnenne TBEpmoro Tema. CnocoObl yMEHbIICHHS U
YBEJIMUYEHUS NABJICHUS

4.2

4.3

JlaBnenue rasa. 3aBHCHMOCTH JIaBJICHHS Ta3a OT 00bEMa,
TEMIIEPATyPHI

Ilepenavya naBneHus TBEPABIMH TEJAMH, XUIKOCTIMH H
razamu. 3axkoH Ilackansa. I[THeBMaTHUeCKEe MAIIMHEI

44

3aBUCUMOCTD JTaBJICHUS JKUIKOCTH oT [JTyOUHBI.
I'mapocratuveckuii  mapagokc. CooOmarmmuecst COCYIbl.
[M'uapaBnuyeckre MeXaHU3MbI

4.5

Atmocdepa 3emnn u atmocdepHoe aaBieHue. [IpuumHBI
CYIIECTBOBaHMUS BO3AYIIHOH oOomouku 3emiud. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHHS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

4.7

Wsmepenne armocheprHoro namienus. [lpuboper st
M3MepeHust aTMOC(epHOTo 1aBICHUS

JleficTBHe XHMIKOCTH M Ta3a Ha MOrPYKEHHOE B HUX TeEJO.
BrrTankuBatorias (apxumMeioBa) cuiia. 3akoH Apxumesa

4.8

4.9

4.10

IInaBanue Ten. Bo3nyxomnnaBanue

[TpakTuueckue paboThI:

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00BEMaA
NOTpYy>KEHHOM B JKHUAKOCTh dYacTu Tena. OnpeneneHue
BBITAJIKUBAIOIIEH CUJIbI, IEUCTBYIOIIEH HA TEIO, MOTPYKEHHOE
B JKHIKOCTb. [IpoBepka HE3aBHCHMMOCTH BBITAJKHBAIOLIEH
CHUJIbI, ICMCTBYIOLIEH HA TEJIO B XKUIKOCTH, OT MACChI TeJA.
OnBbIThl, AEMOHCTPUPYIONINE 3aBUCUMOCTDH BBITAJIKMBAOIIEH
CWJIBI, JCWUCTBYIOLIEH Ha Temo B KHUAKOCTH, OT 00bEMa
MOrPY’KEHHOM B KUAKOCTh YacTH TeJlda U OT IUIOTHOCTH
JKHUJIKOCTH. KonctpynpoBanue apeomerpa 1581071
KOHCTPYHPOBaHUE JIOJKH u onpeaeseHue eé
Tpy30H0ABEMHOCTH

®du3nyeckue SBJICHUS B npupoac: BIMSIHHC aTMOC(bepHOl"O
JaBJICHUS Ha )KUBOM OpraHusMm, IJIaBaHUC pLI6

4.11

TexHuyeckue  ycTpoilcTBa:  COOOIIAOLIUECS  COCYIBI,
YCTPOHCTBO  BOJONPOBOJA,  THAPABIMYECKUH  Tpecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HAacoc,
apeoMeTp

PABOTA, MOIIIHOCTbD, DHEPT' U

5.1 Mexanunueckas pabota
52 MexaHnndeckass MOIITHOCTD
53 [TpocTble MeXaHM3MBI: pblyar, OJOK, HAKJIOHHAs MIOCKOCTb.

[IpaBuno paBHOBecHsI ppr4yara




54 [TpuMeHeHHe paBuIIa paBHOBECHS pblUara K OJIOKY
«3onoroe mnpaBuio» MexaHukd. KoadpduinueHt nonesHoro
5.5 neicTBus MexaHu3MoB. lIpocTeie MexaHH3MBI B OBITY U
TEXHHUKE
5.6 [ToreHmanpHas SHEPTrUM TeJa, MOJHATOr0 HaJ 3eMIEi
5.7 Kunernueckas sneprus
58 [TostHass MexaHW4ecKass »HHEprus. 3aKOH M3MEHEHUs U
' COXPAaHEHHsI MEXaHUYECKON SHEPIUH
[TpakTuyeckue paboOTHI:
###Par###Onpenenenne  pabOThI  CWJIBI  TPEHUS  TpHU
5.9 PaBHOMEPHOM  JIBIJKEHHM Te€la 10  TOPU3OHTAIBHOU
' nosepxHocTu. MccnenoBanue yciaoBHM paBHOBECHUS pblyara.
N3mepenne KIIJ[ HakioHHO#M 1uiockocTu. M3yueHue 3akoHa
COXpaHEHUs MEXaHUUECKON IHEPTUU
5.10 dusnyecKue sBJICHUS B IPUPOJIE: PbIYaru B TEJIC YEJI0BEKA
TexHuueckue  yCTpOMCTBA:  pblyar, NOABWKHBIA  H
5.11 HETIOABIDKHBIA ~ OJIOKM, HAKJIOHHAs IIJIOCKOCTb, IPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemblie 3JIeMEHTBI COCPKAHUS
pasjena  JJieMeHTa
TEIIJIOBBIE ABJIEHUA
OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOpHUH
6.1 CTpoeHHs BemiecTBa. Macca u pa3mepbl MosieKyJl. OTNbITHI,
' MTOATBEPKIAOIINE OCHOBHBIE OJIOXKEHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPUH
6.2 Mogenu TBEpPAOro, *XHUAKOTO MU Ta3000pa3HOTO COCTOSIHUNA
’ BenlectBa. Kpucrannuueckue u amopgHble Tena
6.3 OOBbsicHEHHE CBOWCTB Ta30B, JKUAKOCTEH M TBEPIBIX TEN Ha
6 ' OCHOBE TI0JIOKEHUIN MOJIEKYJIIPHOKUHETUUECKON TEOPUH
6.4 CmaunBaHuE U KallWJUISIPHBIE SIBJICHUS
6.5 TennoBoe pacIIMpEeHHE U CKATUE
6.6 Temmepatypa. CBs3b TEMIEPATYPBI CO CKOPOCTHIO TEIIIOBOTO
) IIBUYKEHUS YaCTHI]
6.7 Buytpennsas sHeprus. CrnocoObl HM3MEHEHUS BHYTpEHHEU
' SHEPruM: TEIJIoNepeaaya U COBEpIIEHHE pabOThI
6.8 Bunel Temnonepenauu:  TEIUIONPOBOAHOCTb, KOHBEKLHUSA,

U3JIly4eHHUE




6.9

KomnnyecTBO TEIIIOTHI. yI[eJIBHaSI TEINIOEMKOCTh B€OICCTBA

TemnooOMeH U TEIIOBOE PaBHOBECHUCE. ypaBHeHI/Ie TCIIJIOBOTO

6.10
Oananca
611 [InaBieHue M OTBepAEBaHHE KPUCTAIUIMUYECKHUX BEIIECTB.
' VY aenpHas TEIIOTA MJIABICHUS
[TapooOpazoBanue u kouaeHcanus. Mcmapenwe. Kunenwe.
6.12 VYnaeneHas — TemoTa — mapooOpa3oBaHUS.  3aBUCUMOCTH
TEMIEPaTypbl KUIIEHUS OT aTMOC(HEPHOr0 JaBICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 OHeprus TOIIMBa. Y IeJIbHas TEII0Ta CrOpaHus
[Mpununsl pabdotsl TemoBbix asurateneit KIIJ[ temmosoro
6.15 nBurarens. TeroBple IBUTaTENM M 3alUTA OKPYKaOUIEH
cpelbl
6.16 3aKOH COXpaHEHMs] W TPEBpallleHHs SHEPruM B TEIUIOBBIX
' npoleccax
[TpakTuueckue paboThI:
HHHPar###ONBITBL IO  OOHApPYXKEHUI0  NEHCTBUS  CHII
MOJICKYJISIPHOTO MPUTSKESHHUS.
#HiHtPar##H#ONbIThI o BBIPALMBAHUIO KPUCTAJJIOB
IIOBAPEHHOM COJIM WX caxapa.
HH##HPar###OnpIThl 10 HAOIIOJEHUIO TEIJIOBOIO PACUIMPEHUs
ra3oB, JKUJKOCTEH U TBEPIBIX TeJl.
#HPar###OnpeienieHne  TaBJICHUS BO3ayXa B OayuioHe
HIIpUIa.
###HParf###OINBITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JIaBJIEHUS] BO3JyXa OT €ro o0béMa M HarpeBaHus WIH
OXJIAKCHHUSL.
6.17 #i#HParf##1IpoBepka runoressl JIMHEWHOM 3aBUCUMOCTHU

JUTHHBI CTOJIOWKA XKHUJIKOCTH B TEPMOMETPUICCKONM TPyOKe OT
TEMIIEPATYPHI.

#iHParf##HabmoneHne W3MEHEHHs BHYTPEHHEW >SHEpruu
TeJa B pe3yJIbTaTe TeIUIonepeaadn U padoThl BHEITHUX CHJI.
#i#Par#t#llccienoBanue  sBJIEHUA ~ TeIJIoOOMEHa  TpuU
CMENIMBAHUH XOJIOTHOW U TOpsiYeld BOBIL.
#Hi#HParf##OnpeneseHre KOJIN4eCTBa TEIJIOTHI, TOJIy4EHHOTO
BOJIOH TpU TEIUIOOOMEHE C HarpeThiM METaJUIMYECKUM
IIUTHH]IPOM.

H#H#Par##HOnpeneneHne y1eIbHON TEIIOEMKOCTH BEIIECTBA.
H#H##Par##HtHcenenoBanue mpouecca uCnapeHus.
H#H##Par##HOnpeneneHre OTHOCUTENIBHOM BIIaXKHOCTH BO3/TyXa.
H#HPar##H#Onpenenenye yaenbHOM TEIIOTHI IJIaBACHUS JIbJA.




@usnueckue SABICHUS B IPUPOLE: TIOBEPXHOCTHOE HATSKEHUE
U KallWUIAPHBIEC SBJICHUSA B IPUPOJE, KPUCTAILIBI B IIPUPOJE,

6.18 n3nydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpU3bI;
o0pa3oBaHuE poChl, TyMaHa, UHEsl, CHera.
Texnuueckue YCTPOMCTBA: KaIlluJUIsPBL, [IPUMEPBHI
UCIIOJIB30BAaHNS  KPUCTAJUIOB, JKUJIKOCTHBIA  TEPMOMETP,
6.19 JAT4YUK TEMIEPATypbl, TEPMOC, CUCTEMa OTOIUIEHUS JIOMOB,

TUTPOMETPBI, TCUXPOMETpP, MapoBas TypOWHa, JBUTATEIh
BHYTPEHHET0 CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexkTpusanus Tei. [[Ba poaa 3JIeKTpUUECKUX 3apsJioB
B3aumopeiictBue  3apsbkeHHbIX  Ten.  3akoH — Kysona
7.2 (3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TeNl OT
BEJIMUMHBI 3apSI0B M PACCTOSHUS MEX]Ty T€TIaMH )
OnekTpuueckoe noje. Hanpssk€HHOCTD 37IEKTPUYECKOTO TIOJIA.
7.3 [IpuHuun  cynepno3uiMyd  DJIEKTPUYECKHX  Mmojed  (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenu  snekTpuueckux  3apsgoB.  DIEMEHTapHBIM
7.4 anektpuyeckuil 3apsa. Crpoenue aroma. [IpoBognHuku u
JIUBJICKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOTo 3apsiaa
76 DNEeKTpUYECKU TOK. VYcenosus CyLIECTBOBAHUSA
' ANEKTPUUYECKOTO TOKA. ICTOUHHUKHU MOCTOSIHHOTO TOKa
77 JleificTBUS DIEKTPUYECKOTO TOKa (TEMIoBOe, XHMHUYECKOE,
’ MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax
78 Onektpuueckass  nenb. Cuiia  TokKa.  DIEKTPHUUECKOE
’ HaIpsHKEHHUE
79 ComnpoTHBICHHE TPOBOJHUKA. YAEIBbHOE COMPOTUBIICHHUE
' BEIIEeCTBA
7.10 3akoH OMa aJid y4acTka Henu
711 [TocnenoBarenpHOE u napajuieIbHOe COETMHEHHE
' IPOBO/IHUKOB
712 PabGoTa 1 MOITHOCTH JEKTPUUECKOTO TOKA. 3akoH J[xkoyms —
' Jlenma
713 DNEKTpUUECKHE e U TOTPEOUTEIH MIEKTPUIECKOM SHEPTUN
' B ObITy. KOopoTkoe 3aMbIkaHue
714 [TocrossHHbie  MarHWThHL.  B3auMoOIENCTBHE  MOCTOSTHHBIX
' MarHuTOB
715 MarnuTtHOe nosie. MarHuTHoe 1ose 3eMJIA 1 €r0 3Ha4eHHE IS

JKU3HU Ha 3eMire




Oneir Opcrena. MarHUTHOE MOJ€ 3JIEKTPUUECKOTO TOKA.

7.16 IIpuMeHeHue 371eKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHUTHOrO TIOJISI HA TPOBOJHUK C TOKOM.
717 OJNIeKTpOABUTATENIb MOCTOSIHHOTO Toka. Mcmonb3oBaHue
' JJNIEKTPOJBUraTeIei B TEXHUYECKUX YCTPOMCTBAX MU Ha
TpaHCIOpTe
718 OnbiTel @apazes. SIBleHUE 3JIEKTPOMArHUTHOW WHIYKIIUH.
' I[Mpasuio Jlenma
OnektporeHeparop. CrocoObl MOTYyYEHUS DJICKTPHUUECCKOM
7.19 SHEPTUU. DJIEKTPOCTAHIIUA HA BO30OHOBIISIEMBIX MCTOYHHKAX
SHEPIrUu
[TpakTuyeckune pabOTHI:
OMnBITHI 110 HAOMIOACHUIO DIIEKTPU3ALIUN TNl MHIIYKIIUEH U TIpU
CONPUKOCHOBEHUHU.
HccnenoBanue  A€MCTBUS  AIEKTPUYECKOTO  MOJIA  HA
MIPOBOJIHUKY U TUSJICKTPUKH.
COopka u© mTpoBepka pabOThl  ANEKTPUUYECKON  Lemu
MOCTOSTHHOTO TOKA.
W3mepenne u peryampoBaHue CHIIbI TOKA.
N3mepenne u peryaupoBaHue HapsHKEHUSI.
WccnenoBanue 3aBUCHMMOCTH CUJIBI TOKA, HIYIIETO Yepe3
pEe3UCTOp, OT COMPOTUBIIEHUS PE3UCTOpPA M HAIPSIKEHUS Ha
pe3ucrope.
OnbITEl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb SJIEKTPUUECKOIrO
CONPOTHUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBIL, IUIOHIAJH
MOTIEPEUHOT0 CEYEHUSI U MaTepHuaa.
790 [IpoBepka  mpaBuia  CIOXKEHUS  HANPsHDKEHUH — TIpH

MOCJIEI0BATEIbHOM COEMHEHNUH JIBYX pe3ucTopoB. [IpoBepka
nmpaBuja JJisi CHJIBl TOKa TPH TMapauieTbHOM COEIUHEHUU
pesuctopoB. OmnpeneneHue pabOThI IIEKTPUUYECKOTO TOKa,
uaymero depes  pesucrop.  OmnpeneneHue  MOILIHOCTH
ANEKTPUYECKOTO  TOKA,  BBIACISIEMOM  HA  PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYILIETO Yepe3
JaMIIOYKy, OT HanpsbkeHuss Ha Heid. Omnpepenenue KII/]
HarpeBatens. lccienoBaHnme MarHUTHOTO B3aUMOJICHCTBUS
MOCTOSIHHBIX ~ MAarHUTOB. M3ydeHWe MarHUTHOTO  TIOJIA
MMOCTOSTHHBIX MarHUTOB TIPH MX OOBEAMHEHUH U Pa3ACIICHUM.
WccnenoBanue neicTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYO
cTpeniky. ONbIThl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTb CHUJIBI
B3aUMOJICMCTBUS KATYIIKK C TOKOM M MarHuTa OT CHJIBI TOKa U
HalpaBJeHUsT Toka B KaTymike. M3ydeHue pAeiicTBus
MarHuTHOTO MO Ha MPOBOAHUK ¢ TokOM. KoHcTpyHnpoBaHue
U u3ydeHue padoThl smektpoasBuratens. M3mepenue KIIJI




SJICKTPOABUT aTeIbHOMN YCTaHOBKH. OnbITHI 11O HUCCICIOBAaHUIO
SABJICHUSA BHCKTpOMaFHHTHOﬁ HUHAYKOUU: HCCJIICO0OBAaHUC
W3MEHEHMI 3HAaUCHUS U HaIpaBJICHHUA HHAYKIIHUOHHOT'O TOKa

@uU3NYECKUE SABJICHUS B MPUPOAE: BJIEKTPUUECKUE SIBJICHUS B
atMocdepe, IMEKTPUUYECTBO KHUBBIX OPraHU3MOB, MAaTHUTHOE

721 nosie 3eMiH, Apel( MOoI0COB, POIb MAarHUTHOIO MHOJS JUIs
JKU3HU Ha 3eMiie, OJIIPHOE CUSTHUE

TexHudeckue  yCTPOMCTBA:  DJJIEKTPOCKON,  aMIEPMETP,

BOJIBTMETP, PEOCTAT, CUYETYUK IIIEKTPUYECKOM DHEPIuH,

799 JIIEKTPOOCBETUTENBHBIE npudopHl, HarpeBarellbHbIC

' AIIEKTPOIPUOOPHI (mpumepsl), IEKTPUYECKUE

IIPEIOXPaHUTENH, JJIEKTPOMAarHur, AJIEKTPOJIBUraTEIb

IMOCTOAHHOI'O TOKA, 'CHCPATOP MOCTOAHHOI'O TOKA

9 KIIACC
Kon
paszena Kon anementa [IpoBepsieMble 2IEMEHTBI COAEPKAHUS
MEXAHWYECKUE ABJIEHUA

2.1 Mexanuyeckoe aBumxeHue. MatepuanbHas Touka. Cucrema
oTcuéra

8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKECHUS

8.3 PaBHOMepHOE NpAMONIMHENHOE IBUKEHUE
#i#HParf##HepaBHOMEpHOE ~ NIPSMOJIMHEHHOE  JIBUJKEHUE.

8.4 CpenHsisi U1 MTHOBEHHAsi CKOPOCTb Tejla IIPU HEPaBHOMEPHOM
JBUKEHUU

8.5 YckopeHne. PaBHOYCKOPEHHOE NPSMOJIMHENHOE JBUKECHHE

8.6 #i#HPar#H##CBobogHOe magenue. OnbITel [annies

g H###Par###PaBHOMEpHOE IBUKEHUE 1O OKpYKHOCTH. [lepuoa u

8.7 yactora oOpamenus. JluHelHas W yrioBas CKOpOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HptoTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HeroTona

8.11 H##H#Par###1 [puHIAI Cynepno3uuy CUII

8.12 Cuna ynpyrocrtu. 3akoH ['yka

213 #HPar###Cuna TpeHMs: cuja TPEHUS CKOJIBKEHUs, CHJIa
TPEHMUSI TIOKOS, IPYTHe BUJIbI TPEHUS

214 #iHParf##Cuiia TSHKECTH U 3aKOH BCEMHUPHOIO TATOTEHUS.

YckopeHnue cBOOOAHOTO MaACHHUS




8.15

JiBmxenne 1utaner Bokpyr Comnma. IlepBasg kocmuueckast
ckopocTh. HeBecomMocTh u nieperpysku

8.16

8.17

PaBHOBecue marepuanbHO TOUKH. AOCOTIOTHO TBEPAOE TEIO

H#H##Par##HPaBHoBecue TBEPIIOro Tella C 3aKPEIUIEHHON OChIO
BpaieHus. MoMmeHT cuiibl. LleHTp TskecTu

8.18
8.19

Nmnynsc Tena. M3menenne nmnynbca. UMmysibe cuiibl

3aKoH COXpaHCHUA UMITYJIbCa

8.20
8.21

#H#H#HPar###PeakTUBHOE IBIKEHUE

Mexanndeckas pa60Ta 1 MOIIHOCTb

8.22

Pabora cun Tskectd, ynpyroctu, TpeHus. CBsi3b SHEPTUU U
paboThl

8.23

8.24

HOTCHIII/IaJII)HaH 3Hepr1/1$[ TCJa, IIOAHATOIO Haxq HOBerHOCTI)IO
3emian

ITorennmanpHas OHCPIusa c)KaToM MIPYKHUHBbI

8.25

#itPar#H#Kunernueckas sHeprus. TeopemMa 0 KUHETHUECKON
SHEPIrUn

8.26

8.27

###Par###3akoH COXpaHEHUs MEXaHUYECKON SHEPTrUn

[IpakTuueckue padbOTHI:

Omnpenenenue cpeaHeil CKOPOCTH CKOJIBKEHHS Opycka WM
JBUKEHHSI IIApUKa MO HAKJIOHHOW miockoctu. OmpeneneHue
YCKOPEHHUsl Tela IMpU PABHOYCKOPEHHOM JIBIDKEHUHM IO
HAKJIOHHOM IIJIOCKOCTH.

UccnenoBanue 3aBUCHUMOCTH TMYTH OT BpPEMEHU IpHU
PaBHOYCKOPEHHOM JIBH>KEHHH 0€3 HauadbHON CKOPOCTH.
[TpoBepka rumoTe3bl: eciau Mpu PaBHOYCKOPEHHOM JBUKEHUU
0e3 HavaJIbHOW CKOPOCTH IyTH OTHOCSITCS KaK Psii HEUETHBIX
yucel, TO  COOTBETCTBYIOLIME MPOMEXYTKH  BpPEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CUJIbl TPEHUSI CKOJIBKEHHSI OT
CWJIBI HOpMalIbHOTO aAaBneHus. Ompenenenue KodpduimeHTa
TpeHUsi CKoJibKeHus. OmnpeneneHue KECTKOCTU TMPY>KUHBL.
Ompenenenne padbOTHl CWJIBI TPEHHUS TP PABHOMEPHOM
JNBIDKEHUH  Tela TI0  TOPU3OHTAJIBHOM  TMOBEPXHOCTH.
Omnpenenenne padOTHI CHIIBI YIIPYTOCTH TIPH MOIBEME Tpy3a C
WCIIOIb30BaHUEM HETIOIBUYKHOTO U TIOJIBMYKHOTO OJIOKOB

8.28

8.29

®u3nyecKue SBICHUS B TMPUPOJAE: MNPWIHUBHI W OTJIUBHI,
nBrkeHue miaHeT COJIHEYHOW  CHUCTEMBbI, PEaKTUBHOE
JIB)KEHUE KUBBIX OPTaHU3MOB

Texnuueckue YCTpOﬁCTBaI CIIMAOMCTP, JATYHUKU ITOJIOKCHUA,
pacCTodAHNA U YCKOPCHUA, PAKCThI

9 MEXAHNWYECKUE KOJIEBAHUA 1 BOJIHBI




10

9.1

KonebarenbHoe nBuxkeHune. OCHOBHBIE  XapaKTEPUCTHKH
KoJie0aHM: IepUO/J, YacTOTa, aMILJIUTYAA

9.2

93

MareMatnueckuil M NPYKUHHBIM MasTHUKMU. [IpeBpamenue
SHEPIruu MpHu KoJIeOaTEIbHOM JIBIKEHUH

3aryxaromue — KojeOaHusA.  BbIHyXJeHHBIE  KOJeOaHUS.
Pe3onanc

94

Mexannueckue BoJHBL. CBOMCTBA MEXaHUYECKHUX BOJIH.
[IponosibHBIE M TONIEPEYHBIE BOJIHBIL. [[7TMHA BOJIHBI U CKOPOCTH
e€ pacrpocTpaHeHusi. MexaHn4yecKue BOJHBI B TBEPIIOM Telle,
ceiicMUYeCKUE BOJTHBI

9.5
9.6

3Byk. ['poMKOCTb U BbICOTa 3ByKa. OTpakeHuE 3ByKa

WHndpa3Byk U yabTpa3ByK

9.7

[IpakTuueckue padbOTHI:

Onpenenenue YacTOTBI u nepuoaa Kose0aHui
MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenue 4acToThl M Mepuoja KoyieOaHU MPY>KUHHOTO
MasiTHUKa

Uccnenosanue 3aBHUCHMOCTHU nepuojaa KoseOaHuit
MIOJIBELLIEHHOT0 K HUTH Ipy3a OT JJIMHBI HUTH. MccnenoBanue
3aBUCHMOCTH IepUoja KojieOaHUM MpPY>KUHHOTO MasiTHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH Teproia KojieOaHuu
rpy3a, MOJABEIIEHHOr0 K HUTH, OT MAaccChl Tpy3a U KECTKOCTHU
npyxuHsl. 3Mepenue yckopeHust cBOOOIHOTO MaieHUs

9.8

9.9

@u3nyecKue SBJICHUA B MPHUPOJE: BOCHPUATHE 3BYKOB
KUBOTHBIMU, 3€MJIETPSICEHHUE, CEICMUYECKHE BOJIHBI, IIyHAMH,
3X0

TexHnyeckue  ycTpoicTBa: 9XO0JIOT, UCIIOJIb30BaHNE
yJIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DONEeKTpOMarHUTHOE  ToJe.  DJIEKTPOMArHUTHBIE  BOJIHBIL.

101 CBolicTBa 3J1IEKTPOMArHUTHBIX BOJH
10.2 [Ixana >1€KTPOMarHUTHBIX BOJIH
103 DOnekTpoMarHuTHas npupona cBeta. CKopocTh — CBeTa.
' BonHoBEIE cBoiicTBa cBEeTa
[IpakTuyeckue paboOTHI:
10.4 N3yueHne CBOMCTB AJIEKTPOMATHUTHBIX BOJH C IIOMOIIBIO
MOOWIBHOTO TenedoHa
10.5 dusnueckue sBJICHUS B NPUPOJE: OHOIIOTHYECKOe JEHCTBHE
' BUIMMOTO, YJIbTPa(hUOIETOBOTO U PEHTI€HOBCKOTO U3Ty4YEeHUI
10.6 TexHuyeckue ycTpoiicTBa: UCIOIb30BaHUE AIEKTPOMATHUTHBIX

BOJIH JJIS1 COTOBOH CBSI3U




CBETOBbGIE ABJIEHUA

11.1

queBa;I MOJCJIb CBETA. Hcrtounukwu cBera

11.2 [IpssMOnMHENHOE pacpOCTPAHEHHUE CBETA
11.3 Otpaxenue ceta. [lnockoe 3epkano. 3aKkoH OTpakKeHUs CBETa
114 [Ipenomnenne cBera. 3akoH mpenomiieHHus cBera. llonHoe
' BHYTpPEHHEE OTpakeHHE CBETa
11.5 Jlunza. Xop jiydeil B JIMH3E
11.6 Onrtuueckas cucteMa oToarimapara, MUKPOCKOIIa M TEIECKOIa
117 I'maz  kak  omnruueckas  cucrema.  biauM3opykoctb U
' NATbHO30PKOCTh
118 Paznoxxenne Oenoro cera B crektp. Omnbitel HploToHA.
' CrnoxxeHue CieKTpalibHBIX I[BETOB. Jlucnepcust cBeTa
[IpakTuueckue pabOTHI:
###Par###ccneqoBaHnue  3aBUCMMOCTH  yIUVIa  OTpPa)KEHUs
CBETOBOTO JIy4a OT YIJIa MaJeHHUs.
11 HiHPar#H#13yueHne xapakTepUCTUK N300paKeHUS PEMETa B
IJIOCKOM 3€pKaJie.
#itPar#H#lccnenoBanue 3aBUCHUMOCTH yrila HpPeIOMIICHUS
CBETOBOTO Jiyya OT yrja MaJeHUs HAa TPAHMIE «BO3IYyX —
11.9 CTEKIIO».
###Par### lonyuenue N300paKCHHH C OMOIIBIO
coOuparoIen JTUH3HI.
#i#HParf##OnpenencHue ¢dokycHOro paccTosHUsA u
ONITUYECKOU CUITBI COOMPAIOIIEH JTHMH3BI.
Hi#HPar#H##ONbITH IO pa310kKEHHUIO OEJIOT0 CBETA B CIEKTP.
H#HPar#H##ONBITHl 10 BOCHPUSITUIO I[BETA MPEAMETOB MPU UX
HaOJII0JICHUHN Yepe3 IIBETOBbIC (PUITHTPHI
®duznueckue siiaeHus B npupoze: 3atMenust Connua u JIyHsl,
11.10 I[BeTa TeJ, ONTHYECKHEe sBIeHUS B aTtMocdepe (uBeT HeOa,
pedpakius, paxyra, MUPax)
1111 TexHuyeckue yCTpoOICTBa: OUYKH, MEpHCKoIl, QoTroammapar,
' ONTUYECKUE CBETOBO/IbI
KBAHTOBBGIE ABJIEHUA
2.1 OmnswiTel Pesepdopna u mmaneTapHas mMojenb atoma. Mogenb
' aroma bopa
12 122 HUcnyckanme W moOIJONIEHWE CBeTa aToMoM. KBaHTEHL
' JInnenyaTele CIIEKTPHI
12.3 PannoaktuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenue atoMHoro siapa. HykinoHHast MOJiesib aTOMHOTO sijipa.

H30TO0118I




PamnoaktuBHele  mpespawieHus.  Ilepuon  momypacmana

12.5
aTOMHBIX si7iep
12.6 SnepHple peakuuu. 3aKOHBl COXPAHEHUs 3apsiOBOrO U
' MacCOBOTO YHCEIl
12.7 DHeprus CBI3U aTOMHBIX s7iep. CBsA3b MACChl U SHEPTUU
2.8 Peaknuu cunte3a u penenus sjaep. VCTOYHUKM 3HEpruu
' CosnHiia u 3B€31
12.9 Snepnas snepreruka. JleiicTBUE paguOaKTUBHBIX W3ITyUYCHHUI
' Ha JKUBbIE OPTaHU3MBbI
[IpakTuueckue padbOTHI:
Haburoienne CrulomHbIX U JIMHEHYaThIX CIIEKTPOB U3ITyUYECHHUS.
12.10 HccnenoBanue TpPEeKOB: HW3MEPEHHUE HSHEPTUM  YACTHIIBITIO
TOpMO3HOMY TIyTH (TI0 (hoTOrpadusim).
W3mepenune paanoakTHBHOTO (poHA
Odusnyeckue  SBICHUA B TPUPOJE:  E€CTECTBEHHBII
1211 paAMOaKTUBHBIN (POH, KOCMHUYECKHE Iyud, PaAHOAKTHUBHOE
' W3ITy4eHue MPUPOTHBIX MUHEPAJIOB, IEHCTBUE PATUOAKTUBHBIX
W3ITy4YeHU Ha OpraHu3M 4eJIoBeKa
12.12 TexHu4eckue yCTpOMCTBA: CHEKTPOCKOIN, WHAWBUAYAJIbHBIN

A03UMCETpP, KaMEpa Bunbcona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHO# 00pa30BaTeJIbHOM MPOrpaMMBbl
OCHOBHOI0 0011ero o0pa3oBanus Ha ocHoBe PI'OC

[Tonnmanue poiau GU3MKHU B HAYUHON KapTHHE MUpPa; CPOPMUPOBAHHOCTD
0a30BbIX MPEACTABICHUI O 3aKOHOMEPHOH CBSI3M U II03HABAEMOCTH
ABIIGHUW  TNPHUPOABI, O PpOJIM  OKCIepuMeHTa B  (usmke, o0
cuctemMooOpasytomieil poiau (U3UKH B Pa3BUTHH E€CTECTBEHHBIX HAYK,
TEXHUKU W TEXHOJIOTHA, 00 3BOJIONUU (PU3NICCKUX 3HAHUU M UX POJIH B
LIEJIOCTHOW €CTECTBEHHOHAYYHON KapTUHE MUpa, O BKJIa/e POCCUMCKUX U
3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, O0BSICHEHHE IPOLIECCOB
OKpYXaroIlero Mupa, pa3BUTHE TEXHUKH U TEXHOJIOTUH

3HaHMs O BHJIaX MaTepuu (BEIIECTBO U IOJIE), O JBIKEHUHU KaK Crocobe
CyIIECTBOBaHUSI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOM TEOPUU CTPOCHUS
BEIIECTBA, O (PU3NICCKON CYIIHOCTH SIBICHUN MPUPOJBI (MEXaHUICCKUX,
TEIJIOBBIX, JJICKTPOMATHUTHBIX M KBAHTOBBIX); yMEHHE pPa3Inyarh
SIBJICHUS T10 OMHMCAHUIO UX XapPaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIONINX JaHHOE (PU3nuUecKoe SBIEHUE; YMEHHUE PAaCIO3HABATh
MPOSIBIICHUE HM3YyUYEHHBIX (PU3UYECKUX SBICHUN B OKPYKAIOIIEM MUDE,
BBIJIETISISL MX CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH)

BJ'IaIleHI/Ie OCHOBaMH MOHSITHMHOTO arrmapara 1 CUMBOJIMYCCKOI'O A3bIKa
(1)I/I3I/IKI/I U HUCIOJB30BAHUC HUX IJId PCIICHHA y‘~I€6HI:vIX 3aaa4; YMCHHUC
XapaKTEepUu3oBaTb CBOMCTBa TCII, (I)I/I3I/I"IeCKI/Ie SABJICHUS W TIPOIECCHI,
HCIIOJIb3YA Q)yHﬂaMeHTaJIBHBIC " OMIIUPUYICCKHUEC 3aKOHBI

VYMeHHe ONnuChIBaTh M3YyYECHHBIE CBOMCTBA TeN W (DU3WUYECKUE SIBICHUS,
UCTIONB3YS (PU3UUECKUE BETUIHHBI

Brnanenue ocHoBaMM METO/10B HAyYHOTO TIO3HAHUS € YYETOM COOJIIOICHHS
npaBui 0€30MacHOro Tpyia: HaOMoIeHHe (PU3NYECKUX SIBIICHHI:

YMEHHE CaMOCTOATEIbHO COOMpaTh IKCHEPUMEHTAIbHYIO YCTAaHOBKY W3
JaHHOTO Habopa 000PyI0BaHMSI 110 MHCTPYKIIMH, OTIMCHIBATh XO/1 ONbITAa U
3aMUChIBaTh €T0 PE3yJIbTaThl, (POPMYIUPOBATH BHIBOJIBI;

MIPOBEJICHUE MPSAMBIX U KOCBEHHBIX HM3MEPEHUN (U3NYECKUX BEITUUMH:
yMEHHE  IUIAaHHPOBaTh  M3MEPEHHUs,  CaMOCTOSATEIBHO  COOHMpaTh
AKCIEPUMEHTAIbHYI0 YCTAaHOBKY 10 MHCTPYKIMM, BBIYMCIATH 3HAYECHHE
BEJIMYMHBI U aHAJIM3UPOBATh MOJIYUYEHHBIE PE3YJIBTATHI C YUETOM 3a1laHHOU
MOTPEIIHOCTH PE3YJIBTaTOB U3MEPEHNUI;

IIPOBEJICHUE  HECJOXHBIX  JKCIEPUMEHTAIbHBIX  HCCIIEJJOBAHUIA;
CaMOCTOSITENIbHO COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U TPOBOAUTD
UCCJIEJOBAHKE 110 MHCTPYKIIMH, ITPEACTABIATH MOJyYEHHBIE 3aBUCUMOCTH




¢u3nUecKUX BEJIWYMH B BUAE TaOmul U TpapuKOB, YUHUTHIBATH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MUCCIIEOBAHHS

[TonnMaHme XapaKTEepHBIX CBOMCTB (PM3MUECKUX MOJIeNel (MaTepuanbHas
TOYKa, a0COJIFOTHO TBEPJOE TENIO, MOJCIU CTPOSHUSI Ta30B, JKUAKOCTEH U
TBEPABIX TeJl, IJIAHETapHas MOJENb aTOMa, HyKJIOHHAsA MOJEIb aTOMHOT'O
A1pa) U yMEHUE IPUMEHATH UX IS 00bsACHEHHS (PU3NYECKHX TPOLIECCOB

VYMeHne o0BSCHATh (PU3UUECKHE MPOIECCH U CBOWCTBA TEN, B TOM YHUCIE
U B KOHTEKCTE CHUTyallMi MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa, B
YaCTHOCTHU, BbIABJIATL MPUYUHHO-CICACTBCHHBLIC CBA3M U CTPOUTH
0O0BSICHEHHE C ONOpOW HAa M3yUEHHBIE CBOWCTBA (PU3UYECKUX SIBICHUH,
¢du3nUeckre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITN

VYMeHue pemaTh pacu€THble 3a/1auu (Ha 6a3e 2 — 3 ypaBHEHUIT), HCHIOb3Y S
3aKOHBI ¥ (POPMYIIBI, CBSI3BIBAIONINE (DU3MUECKIE BETMYMHBI, B YACTHOCTH,
3aMKChIBaTh KPATKOE YCJIOBHE 3a/la4yM, BBISBIATH HEJIOCTAIOIINE JAHHBIE,
BbIOMpaTh 3aKOHbI W (opMysbl, HeEOOXoIuMble sl €€ pelIeHus,
HCIIOJIb30BaTh CIIPABOYHBIE JIaHHBIE, NPOBOJUTH PAcuéThl U OLIEHUBATH
PEATMCTUYHOCTD OJTYYEHHOT0 3HaYeHUs (PU3MUECKON BETMUMHBL; YMEHHUE
ONpeneNiaTh Pa3MEPHOCTh (PU3MUECKOW BEIMYMHBI, IOJYYEHHOH IpH
peLIeHUHU 3a7jauul

YMeHHe XapakTepru30BaTh IPUHIUIIBI IEUCTBHUS TEXHUYECKUX YCTPOUCTB,
B TOM 4HCJI€ OBITOBBIX IPUOOPOB, U MPOMBIIIIEHHBIX TEXHOJOTHYECKUX
IPOLIECCOB MO UX OMUCAHUIO, UCTIOJIB3YsI 3HAHHSI O CBOMCTBAX (PU3UUECKUX
SBJICHUN U HEOOXOMMble (PU3NUYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnosib30BaTh 3HaAHUSI O PU3NYECKUX SIBICHUSAX B MIOBCEHEBHON
JKU3HU JUIs1 oOecrieueHus 0e30MacHOCTU NMpH OOpallleHuu ¢ OBITOBBIMH
npuOopaMy M TEXHUYECKUMH YCTPONCTBAMH, COXpPAHEHHS 370pPOBbS U
COOJTIOJIEHHUs] HOPM 3KOJOI'MYECKOro TMOBEICHUS B OKpY’Kalollel cpene;
NOHUMaHHe HEOOXOAUMOCTH TPUMEHEHUS JOCTHXKEHUH (QU3UKH H
TEXHOJIOTUH JUIsl pallMOHAJIBHOTO MTPUPOIOIIOIB30BAHUS

11

OnelT moucKka, mpeoOpa3oBaHUs U MpPEACTaBICHUS HHpOpMaLUU
¢u3nueckoro coxepkaHus €  MCIOJIb30BaHMEM HH(POPMALMOHHO-
KOMMYHHMKATHBHBIX TEXHOJOI'MI; yMEHHME OLIEHHBATh JIOCTOBEPHOCTH
NOJYyYeHHOH MHQPOpPMAallMM Ha OCHOBE UMEIOIIMXCS 3HAHUA H
JIOTIOJTHUTEIbHBIX UCTOYHUKOB; YMEHUE MCIIOJIb30BaTh IIPHU BBIIIOJHEHUH
y4eOHbIX 3a/JaHUil HAYYHO-TIONYJSIPHYIO JIUTEPATypy (HU3UUECKOro
COJIep’KaHus, CIpPAaBOYHbIE MaTepHalbl, pecypchl cetu HHTepHer;
BJIa/ieHHe 0a30BbIMHM HaBbIKaMU MPeoO0pa3oBaHUs HHPOPMAIIUN U3 OJTHOU
3HAKOBOM CHCTEMbl B JpPYIyl; YMEHHE CO3/1aBaTb COOCTBEHHBIE
MMMCbMEHHBIE W YCTHBIE COOOIICHWS Ha OCHOBEe HWH(opManuu u3
HECKOJIbKUX UCTOYHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
O ®PU3UKE

K IIpoBepsieMblii 3JIeMEeHT CO/leP:KAHUS
ox

1 MEXAHUWYECKUE ABJIEHUA

MexaHudeckoe JBHKCHUC. MaTepI/IaﬂbHaﬂ TOYKa. Cucrema OTCuUéTa.

1.1
OTHOCHUTENBHOCTD IBUKEHUS

PaBHOMepHOe M HepaBHOMepHOe nBmxkeHHe. Cpemssisi ckopoctb. Dopmyna s
1.2 BBIYMCIICHHS CpeaHEel CKOPOCTH: V = S/t

PaBHOMepHOC HpHMOHHHCﬁHOC JABMIKCHUC. 3aBHCUMOCTh KOOpJZUMHATBI TEjla OT
BPEMCHHU B CJIy4a€ paBHOMCPHOTI' O HpHMOHHHeﬁHOFO JABUOKCHU !

1.3 xX(#)=x,+vt

Fpa(bI/IKI/I 3aBUCUMOCTH OT BPEMCHH I HIPOCKOUHU CKOPOCTH, IIPOCKIHNU
nepeMeuICHusd, MyTH, KOOPAWHATLI ITPU PaBHOMCPHOM HpﬂMOHHHeﬁHOM JABMOKCHUH

3aBHCHUMOCTD KOOpAUHATBl TE€Jla OT BPEMCHU B ClIyda€ PaBHOYCKOPCHHOI'O
HpHMOHHHeﬁHOFO JBHIKXCHUA:

] [y

Sx(t) = Vo, * t+ay»

@opMyIbl 1JI IPOESKIUU NIEPEMELIEHUS, IIPOEKIIMU CKOPOCTH U IIPOEKIUHU YCKOPEHUS
IIPY PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKECHUH:

2
t

1.4 .sx(r)=v‘}x-r+ax-?.

U_‘_(f):l)ﬂ_\_—l-ﬂj‘_ 1,

a.(f)=caonst,

o] 5

2 2 _ 4
Loy Yix <0, 8,

I'paduku 3aBUCHMOCTH OT BpEMEHH AJIsl MPOEKIUN YCKOPEHUS, TIPOEKLUU CKOPOCTH,
MIPOEKINN TepEMENIEHUs, KOOPAWHATHI IPU PABHOYCKOPEHHOM MNPSIMOJIUHEHHOM
JBHKEHUH

CBobGonnoe mnanenue. DopMyibl, ONMUCHIBAIOIIME CBOOOJHOE IMAJCHUE TeNa IO
L5 BEPTUKAIM (JBWKEHHME Tela BHU3 MIU BBEPX OTHOCUTENBHO TMOBEPXHOCTH 3€MIIH).
' I'paduku 3aBUCUMOCTH OT BpEMEHH ISl TPOEKIIMH YCKOPEHU S, TPOEKIIMU CKOPOCTH U

KOOpJIHHaTBI HpI/I CBO6OJIHOM IIaACHUU TEJia 110 BepTI/IKaJ'II/I

CkopocTh paBHOMEPHOTO JBUKEHHUSI TeJIa 10 OKPYKHOCTH. HampaBiieHrne CKOpoCTH.
1.6  ®opmyna A BBIYUCICHUS CKOPOCTH dYepe3 paauyc OKPYKHOCTH U TIEPUOJ
oOparieHus:




LentpoctpemMutenbHoe  yckopeHue.  HampaBineHue — HEHTPOCTPEMUTEIHHOTO
yckopenus. @opmyiia 1715 BBIYUCICHUS YCKOPEHUSI:

b
“R
®dopmyiia, cBsI3bIBaIOIIAs IEPUOJT U YACTOTY OOpaLCHHUS:
v=l
T

Macca. ITnotHocts Bemectsa. @opmyia i BBIYUCICHUS IIOTHOCTH:

_om

1.7 V
1.8 = Cwuna — BekTopHas ¢pusndeckas BenmuuHa. CII0KCHHE CHIT
1.9  SBnenue unepuuu. [lepBoiit 3akon HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarpaBie€HHOCTh BEKTOpa YCKOPEHHUs TeJla M BEKTOpa CHJIbI, IEUCTBYIONIECH Ha
TEJO
Bzaumopeiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F 251 _‘Fl—>2
Tpenne mokoss M TpeHUE CKoJbxKeHus. DopMyia A BBIYUCICHUS MOMYJS CHIIBI
TPEHUS CKOJIbKEHUS:
F_=u-N
1.12 p- B
Hedbopmarus Tena. Yopyrue u Heynpyrue nedopmaruu. 3aKoH ynpyroi nedopmaruu
(3akoH ['yka):
1.13 F=k-Al
1.14  BcemupHoe TsAroTeHHe. 3aKOH BCEMUPHOTO TATOTEHHUS:




My -1,
F=G.—1 _2

'L
Cuna TspkecT. Y CKOpeHHe CBOOOTHOTO TaICHHS.

dopmyia 75l BBIYUCICHUS CHITBI TSHKECTH BOIH3H moBepxHocTu 3emin: F = mg.
JBmxenue mianer Bokpyr ConHua. IlepBas kocmudeckast ckopocts. HeBecomocTs u

Meperpy3Ku

Wmnynbce Tena — BeKTopHast prusnyeckasi BeIMUUHA.
1.15 b=mo

Nmnynse cucremsl Ten. U3MeHneHne ummnyJibca. MIMIynbe cuibl

3akoH COXpaHCHUA UMITYyJIbCa IJIsd SaMKHYTOﬁ CUCTCMBI TCJI:
1.16  D=myU +in,U, =const

PeakTuBHOE ABMXKEHUE

Mexanudeckas pabora. @opmyria /it BBIYUCICHUS paOOThI CHJIBI:

A=Fsooscx

MexaHnueckas MOIHOCTb:
1.17

N=24
I

Kunernueckas u NMOTCHIHAJIbHAA SHEPIUs. d)opMyna JJIs1 BBIYUCIICHUA
KHHETHYECKOM SHEPTHHU:

2
1.18 TeopeMa 0 KHHETHYECKOU OHEPIUHn. d)opMyJIa JJIs1 BBIYMCIICHUA HOTCHHH&J’IBHOﬁ
' OHEPIUU TCJia, IOAHATOIO

Hag 3eMIISi:

E,= mgh

Mexanundeckas SHEpTHUsL:

E=E;+E,

1.19 .
3aKOH COXpaHEHUsI MEXaHWYEeCKOH 3Heprun. @opMyiia sl 3aKOHA COXPAHEHUS

MEXaHHUYECKOI OHCPIUr B OTCYTCTBUC CUJI TPCHUS: E = const.
HpeBpameHHe MEXaHH4YeCKOM SHCPTHHU IIPU HAJIINUYUU CUJIBI TPCHUS.

[TpocThie MexaHU3MBI. «30JI0TOE TPABMIIOY» MEXAHHUKH.
1.20 | Psryar. Moment cuisl: M - Fl.
VYcinoBue paBHOBECHS pblyara:




M +M +..=0
[ToxBroxHBIHN 1 HenoABWKHBINA O1oku. KIT/] mpocThix MexaHW3MOB,

n= Anonesnas
A—a&rpaq:::

1.21

JlaBiieHne TBEPAOTO TENA.
®opMmyna 17151 BBIYMCIICHUS 1aBJICHUS TBEPIOTO Tena:
F
pP= G
JaBnenue raza. ATMocdepHoe JaBieHHUE.
I'unpocraTuueckoe AaBlieHUE BHYTPH SKUIKOCTH.
dopmyna 1715 BBIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:

P=pgh+Du,
1.22  3axon Ilackans. ['uapaBiandeckuit mpecc
3akoH Apxumena. Dopmyiia 115 onpeneneHus BRITAIKUBAOIIEH CUIIbI, AECTBYOLIEH
Ha TEeJI0, IOTPYKEHHOE B KUAKOCTb WM ra3:
1.23 Fﬂm- =peV
VYcnosue miiaBanus tena. [lnaBanue cynioB U Bo3ayXoIllaBaHHE
Mexanunueckue KosiebaHus. AMIUINTYJa, epHoJ U 4yacTora Konebanuil. Popmyna,
CBSI3bIBAIOIAS YACTOTY M NMEPHOJ KOJIeOaHUM:
1.24
v=L
T
195 MareMatnueckuii W IPYXKUHHBIA MasgTHUKU. IIpeBpaiieHue »sHeprum Ipu
’ KOJI€0ATEILHOM JIBHXKEHUH
1.26 = 3aryxaroumue konebanus. BeiHyxaeHHbIe KoneOanus. Pezonanc
Mexannueckue BOJHBL. [IpojosibHBIE W MONEepeyHble BOJHBL J[JIMHA BOJIHBI U
CKOpPOCTb PacCIpOCTPaHEHUS BOJIHBI:
1.27 .
h=v-T
198 3ByK. ['poMKOCTBE M BpICOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI HA TPAaHHUIIE JBYX
' cpea. UHdpa3Byk U yIbTpa3ByK
IIpaxmuueckue pabomol
N3Mepenne cpenHell TIIJIOTHOCTH BEIIECTBA; APXMMEIOBOM CHIIBL, KECTKOCTH
129 TPYMHHEL KO3 duLIMeHTa TPEHUs CKOJBXEHUS; pabOThl CHIIBI TPEHUS, CHIIbI

YIPYTrOCTH; CPEAHEH CKOPOCTH MBIKCHHS Opycka MO HAKJIOHHOW TUIOCKOCTH;
yCKOpeHUsi OpycKa Mpu IBMKEHUHM MO HAKIOHHOW TUIOCKOCTH; YacTOTHI M TMEpUOa
KojeOaHWii MaTeMaTHYecKOro MAasTHHUKA, 4YacTOThl W TepuoAa KoseOaHui




NPY)KUHHOTO MasiTHUKA,; MOMEHTA CHJIbI, JACHCTBYIOLIET0 Ha pblyar; paboThl CHUJIIBI
YIPYrOCTH NPH HNOABEME TPy3a C MOMOIIBIO HEMOIBIKHOTO OJIOKa; PabOTHI CHIIBI
YIPYTOCTH TPH MOIBbEME IPy3a C TOMOIIBIO ITOIBHKHOTO OJI0Ka.

HccnenoBanne 3aBUCHMOCTH apXHUMEIOBOW CHIIBI OT 00BEMA MOTPYKEHHOW YacTH
TeJla M OT TUIOTHOCTH JKUAKOCTH; HE3aBUCHUMOCTHU BBITAJIKUBAIONICH CHJIBI OT MACCHI
TENla; CHJIBl TPEHHS CKOJBKEHHS OT CHJIBI HOPMalbHOTO AABICHHS W OT poja
MOBEPXHOCTH; CHJIBI YIIPYTOCTH, BOSHUKAIOLICH B Py KHUHE, OT CTETIEHH JeopMaluu
MPYKUHBI, YCKOpeHHs OpyCKa OT yriia HaKJIOHa HAIPaBISIOLICH; eproaa (4acTOThI)
KoJIeOaHUH HUTSHOTO MAasTHUKA OT JJIMHBI HUTH; MEPHOAA KOJIeOaHUN MPY>KUHHOTO
MasTHHKAa OT MaccChl Tpy3a U KECTKOCTU NMPYKUHBI; UCCIETOBAHUE HE3aBHUCUMOCTH
nepuoaa KojeOaHWH HUTSHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka ycioBus
paBHOBECHS pblYara

1.30

Quszuueckue s61eHUA 6 npupooe: TIPUMEPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B
JKUBOHU U HEKUBOM NPUPOJIE, JEUCTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE, IIPUIINBBI
U OTJIUBBI, JIBWKeHUE TulaHeT CONHEYHOM CHCTEMBl, PEaKTUBHOE JIBMJKEHUE KMBBIX
OpPraHU3MOB, pblYard B TeJle YellOBeKa, BIMSHUE aTMOC(EPHOIo JaBJIEHUS Ha KUBOK
OpraHu3M, IUIaBaHUE pbIO, BOCHPUATHE 3BYKOB IKMBOTHBIMH, 3E€MJIETPSICEHHUE,
CEMCMMUYECKHE BOJIHBI, LIyHAMHU, 9XO

1.31

Texnuueckue ycmpoticmea. CIUAIOMETP, AATYUKU TIOJOXKEHHS, PACCTOSHHUS W
YCKOpEHUs, JAUHAMOMETp, MOJIIMITHUKK, paKeThl, pblYar, TOABWKHBIA U
HEMOJIBIKHBIM OJIOKM, HAaKIOHHAs IUJIOCKOCTh, MPOCThIE MEXaHHU3MBI B OBITY,
COOOIIAIOIIUECS COCYMAbl, YCTPOHCTBO BOJOMPOBOJA, TUIPABIUYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEpP, TOPIIHEBOH HACcOC, AapeoMeTp, 9XOJOoT,
MCIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEIUIOBBIE ABJIEHUA

2.1

2.2

23

OcCHOBHBIE TIOJOXKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUH CTPOEHUsS BEILECTBA.
Mopnenn  TBEpAOro, KUAKOTO M Ta3000pa3HOTO  COCTOSIHMM — BeEIleCTBa.
Kpucrannnueckue u amop¢Hble Tena
JIBm>keHne yacTull BemecTBa. CBsI3b CKOPOCTH ABM)KEHHS YacTHI] C TEMIIEPATypoOu.
BbpoyHoBckoe nBmxenue, 1uddysus

CMauuBaHue U KalMWJIJISIPHBIC ABJICHUA

2.4
2.5

TenoBoe pacmupeHne u cxaTmue

TeruioBoe paBHOBECHE

2.6

2.7

Buytpennss sneprust. Pabota u teronepenaya kak ciocoObl U3MEHEHU s BHYTPEHHEN
SHEPIUU

Bungsr TCILIoNCpeaavn: TCIJIOMPOBOJHOCTh, KOHBCKI U, U3JTYUCHUC

2.8

HarpeBaHHe " oxnaxjeHne Teil. KommuecTBo TeIIoThl. Y IenbHas TEINIOEMKOCTD:

O=am(t,—1)

2.9

3aKOH COXpaHEHUs SHEPTUH B TEIIOBBIX Ipolieccax. Y paBHEHUE TEIUIOBOro OagaHca:

O +0,+..=0




Hcnapenue u koHaeHcanus. Mi3aMeHeHre BHYTpEHHEN SJHEPIUH B IIPOLIECCE UCTIAPEHUS

210 u KoHaeHcanuu. Kunenue xxuakoctu. Y ienbHas TerioTa napoodpaszoBanus: L = O/m
2.11  BnaxHocTh BO31yXa
[InaBnenue u kpucrammzanus. M3smMeHeHne BHyTpeHHEN SHEPruM Ipu IMJIaBICHUHU U
KpUCTaJUIM3aluK. ¥ eibHas TeIIOTa MIaBICHUA:
2.12
' o
& m
)13 BHyTpeHHsIs 3Hepryst CropaHus TOIUIMBA. Y elIbHAs TEIUI0Ta CrOPAHUs TOIUIMBA: ¢ =
’ O/m
2.14  Tlpunuumsl paboTtsl TeroBsix asurateneii. KI1/] rermoBoro qeurarens
IIpakmuyeckue pabomul
W3mepenue ynenbHON TEMIIOEMKOCTH METAUIMYECKOro IWIMHAPA; KOJINYEeCTBa
TEIUIOTHI, MTOJyYEHHOTO BOAOH KOMHATHOH Temmeparypbl (UKCUPOBaHHOW MaccChl, B
5 15| XOTOPYIO OmymleH HarpeThli LUIMHJIP; KOJIWYECTBA TEIIOThI, OTJAaHHOTO HArpeThIM
' LMIMHIPOM, I10CJIE OIYCKaHUs €r0 B BOAY KOMHATHOM TEMIIEPATYpPbl; OTHOCUTEIbHON
BJIQXKHOCTH BO3]lyXa; YJ€JIbHOM TEIIOTHI IUIaBiIeHus Jipaa. MccienoBanyue n3aMeHeHus
TEMIIEpaTypbl BOJABI IPH DPA3JIMYHBIX YCIOBUSX; SBJICHUS TEIIOOOMEHA IHpuU
CMELIMBAHUU XOJIOJHOM U ropsiuel BOJIbL; Ipoliecca UCIapeHus
Qusuyeckue AenreHUs 6 npupode: TOBEPXHOCTHOE HATSIKEHUE U KalUJUISPHBIC
2.16  sBIeHUs B TpHUpPOAE, KpUCTAUIBI B mpupone, uzinydenue ConHIa, 3aMmep3aHue
BOJI0OEMOB, MOPCKHE OpHu3bl; 00pa3oBaHKe POCHI, TyMaHa, MHEs, CHeTa
Texnuueckue ycmpoucmea: KaNWUISIPbl, NPUMEPHl HCIOJIB30BAHUSA KPHUCTAILIOB,
2.17  UAKOCTHBIM TEPMOMETP, 1aTUUK TEMIIEPATypPbl, TEPMOC, CUCTEMA OTOILJICHUS IOMOB,
TUTPOMETPBI, ICUXPOMETP, TapoBas TypOMHa, IBUTAaTEIb BHYTPEHHETO CTOPAaHUs
3 OJIEKTPOMAT'HUTHBLIE ABJIEHUA
3.1  Dnektpuzauus Tein. J[Ba BUia 3IEKTPUUECKUX 3apSA0B
3.2 = BsaumopelicTBuE 3apsKEHHBIX Tell. 3akoH KyrnoHa
3.3 ' 3akoH coxpaHEHHSs JIEKTPUUECKOro 3apsaa
34 Onexkrpuueckoe mone. Hanpspk€HHOCTH — dnekTpuueckoro mois.  [IpuHiun
' CYINEPIIO3UIIMU IEKTPUUYECKHUX TOJeH (Ha KayeCTBEHHOM YPOBHE)
35 Hocurenun »snextpuueckux 3apsanoB. JleiicTBHe AJEKTpUYECKOro IoJig Ha
' aNeKTpudecKue 3apsiibl. [[pOBOJHUKY U TUANEKTPUKH
[TocTtossHHBIN BM€KTpUYECKHil TOK. [lelicTBUA anekTpuueckoro Toka. Cuia TokKa.
3.6 = Hampsixenue.
I=q/t, U=A4/4
37 DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE AIEKTPUUECKOE CONPOTUBIICHNUE:!
' R = pl/S
3.8 = 3akon Oma s ydacTka snektpudeckoit uenu: [ = U/R
3.9  IlocnenoBarenbHOE COEINHEHNUE TPOBOIHUKOB:




1, =1, U=U,+U,. R=R,+R,
HapannenLHoe COCIMHCHHUEC ITPOBOAHUKOB PABHOI'O COIIPOTHBJICHUA:

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

e

CMelranHbIe COCIMHCHUA IMTPOBOAHHUKOB

3.10  PaGorta 1 MOIIHOCTB 3eKTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoyins — Jlenna:
3.11 0=I 2 Rt
312 OmnbIT OpcTena. MarHuTHOE 1OJI€ MPSIMOTO POBOJHHUKA ¢ TOKOM. JIMHMKM MarHuTHON
' WHYKIHH
3.13 | MaruurtHoe 1ose NoCTOSSHHOro MarHuTa. BzaumoeiicTBiue NOCTOSIHHBIX MarHUTOB
3.14  JleiicTBME€ MarHUTHOTO I0JIs1 HAa MPOBOJHUK C TOKOM
3.15  Omnsitel @apanesd. SIBneHue 3neKTpoMarHuTHON MHAYyKUKU. [IpaBuino Jlenua
IIpakmuyeckue pabomul
N3mepenue 31eKTpUuecKoro CONpOTUBICHUS PE3UCTOPA; MOIIIHOCTH 3JIEKTPUUECKOTO
TOKa; pabOTHI TEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CUJIbI TOKA, BO3SHUKAIOLIETO B IPOBOAHUKE (PE3UCTOPBI,
316 JIaMIIOYKa), OT HANPSKEHUS HA KOHI[aX POBOJIHUKA; 3aBUCUMOCTH COIIPOTUBIIEHHUS OT
' JUIMHBI TPOBOJIHUKA, IUIOMIAJM €ro IONEpPEeYyHOro CEYeHUs M YAEIbHOTO
COIIPOTHBIICHUS.
IIpoBepka mnpaBuia s DJIEKTPUYECKOIO HANPSHKEHUS IPU IOCIEN0BATEIILHOM
COCUHEHUM TIPOBOJHHUKOB; TMpaBuia JJs CHJIBl DJIEKTPUYECKOIO TOKa IpH
napajieIbHOM COEJUHEHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuyeckue A6NeHUsT 6 Npupooe: BIEKTPUUYECKUE SBIEHUS B arMmocdepe,
3.17  SNEKTPUYECTBO XKHUBBIX OPraHU3MOB, MArHUTHOE NOJIe 3eMIId, Apeil] MOI0COB, pPoJib
MarHMTHOTO TOJIS 7S )KU3HU Ha 3eMJle, OJISIPHOE CUSHUE
Texnuueckue ycmpoticmsa: dIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTaT, CYETUUK
318 ANEKTPUYECKOM DHEPruH, BJIEKTPOOCBETUTEIbHBIE IPUOOPHI, HarpeBaTeJIbHbIE
' AJIEKTPONIPUOOPH! (TPUMEpPBI), DIEKTPUUYECKHE MPEIOXPAHUTENH, 3JICKTPOMArHMT,
AJIEKTPOABUIaTENb IIOCTOSHHOTO TOKA, TEHEPATOP IMOCTOSHHOIO TOKA
3.19  DnexrtpomarautHble BONHBI. [lIKkana 3€KTPOMarHUTHBIX BOJIH
3.20 | JlyueBas mozeinb cBeta. [IpsMonnHelHOE pacipOCTpaHEHUE CBETA
3.21  3akoH orpaxenus cBera. [lnockoe 3epkano
3.22 | IIpenomiieHue cBeTa. 3aKOH NMPEITOMIIEHHSI CBETA
3.23  Jlucmepcus cBeTa
304 JInnza. Xop myuelt B inH3e. POKyCHOE paccTOsiHUE JTMH3bI. ONTHYeCKas CUJIa JINH3bI:
’ D=1/F
3.25 TI'nma3 kak ontuyeckas cucreMa. OnTHYECKue MpUOOpEI




IIpaxmuueckue pabomul

#H##Par###I3mMepeHre  ONTHYECKON CWJIBI  cOOMparomiel JMH3bI;  (HOKYCHOTO
paccrosinus cobuparoieil JMH3bl (10 CBOMCTBY paBEHCTBA Pa3MepOB IpeAMeTa U
M300pakeHus, KOTJa NpeaMeT pacloyioKeH B JABOMHOM (oKyce), MoKazaTess

3.26  mpesoMJICHHS CTEKJIA.
#i#HPar##llccnienoBanue CBOWMCTBA HM300paKEHHUsS, TIOJYYEHHOTO C TIOMOIIBIO
coOuparomield JUH3bI;, U3MCHEHHSI (JOKYCHOTO PACCTOSIHHS JIBYX CJIOKEHHBIX JIMH3;
3aBUCMMOCTH yTja NPEIOMJICHUS CBETOBOTO Jyya OT yIJIa MAaJICHUS Ha TpaHUIle
«BO3JIyX — CTEKIIO»
397 Quszuueckue snenus 8 npupooe: 3atMmenus Comnana u JIyHsl, IBeTa Tel, ONTHYECKHE
) ABIICHUS B aTMOcdepe (uBeT HeOa, pedpakius, pamyra, MUPax)
3.28 | Texnuueckue ycmpoiicmea: O4KH, IEPUCKOII, (hoTOaANIapat, ONTUIECKHUE CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA
41 PanuoaktuBHOCTh. AJsbda-, Oera-, ramma-uznydenus. Peaknum anbda-u Oeta-
' pacnaza
4.2 OmnsiTsl Pesepdopaa mo paccesnuto ansa-uactui. [lnanerapaas moaens atoma
4.3 CocrtaB aToMHOTO0 siipa. M30TombI
4.4 | Ilepuoa momypacraja aTOMHBIX SITIEP
4.5  Slpepuble peakiuu. 3aKOHBI COXPAHEHUS 3apsAI0BOIO U MAaCCOBOTO YHCET
Du3zuueckue A61EHUsL 8 NPpUPOOe: ECTECTBEHHBIN paJloaKTUBHBIN (POH, KOCMUYECKHE
4.6  my4du, paAMOAKTUBHOE U3ITy4YeHHUE MPUPOIHBIX MUHEPAJIOB, IEHCTBUE PAAHOAKTUBHBIX
M3ITy4YeHUH Ha OPraHU3M YeJoBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKON, WHIUBUAYalIbHBIA JO3MMETp, Kamepa

BI/IJ'II)COHa, AACpHasd DOHEPreTuKa




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






