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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJOXXEHUM M TpeOOBaHWUU K pe3ylibTaTaM OCBOCHUS Ha
yrayOia€HHOM YPOBHE OCHOBHOM 00pa30BaTEIbHOM MPOTpaMMBbI, MPEICTABIEHHBIX
B ®I'OC OO0, a Takxke ¢ yuérom dhenepaibHON pabodeit TporpaMMbl BOCTIUTAHHS
u KoHueniuu npenogaBanust yueOHoro npeamMera «Ouzuka.

Copepxanue mnporpaMMbl 10 (pU3MKe HAMpPaBICHO HA YJIOBIETBOPEHHE
MOBBIIICHHBIX 3alPOCOB  OOYUYAIOIIUXCS, CTPEMAIIUXCS K Ooyee TIIyOOKOMY
OCBOCHHMIO (DM3MYECKUX 3HAHWUW, W Ha (OPMHPOBAHWE ECTECTBEHHO-HAYIHOU
IrpaMOTHOCTH  oOyuawmuxci. B nporpamvme mno (Qu3uke y4UTHIBAIOTCA
BO3MOXXHOCTH y4eOHOro mpeamera B peanusauuud tpedoanuiit ®I'OC OO0 «
IUIAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM O0Oy4eHUSs], a TAaKKe
MEXIIPEMETHBIC CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus.

[Iporpamma no ¢usuke ycTaHaBIMBAET paclpeeneHrue yueOHOro Marepuania
1o rogaM o0ydeHus (To Kiaccam), MpeajiaraeT IPUMEPHYIO MOCIEN0BATEIbHOCTh
U3Y4YEHUsI T€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTUS MPEIMETHOrO COAEpKaHUS U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIuXcsl.

[Iporpamma mo ¢usnke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOJUYECKOM
TIOMOIIY YYUTEIIO B CO3JJaHUU Pab0deil mporpaMMbl IO Y4€OHOMY TIPEIMETY.

®dusnka SBISETCS CUCTEMOOOPA3YIONIUM JIJII €CTECTBEHHOHAYUHBIX YUEOHBIX
pPEeAMETOB, TOCKOJbKY (U3MUEeCKHe 3aKOHBI JIEKaT B OCHOBE IIPOILIECCOB U
SBICHUN, W3yYaeMbIX XHUMHEH, OWojorued, acTpoHOoMHEeHd U (PU3HUIECKOU
reorpadueii, BHOCHUT BKJaJ B E€CTECTBEHHOHAy4YHYH) KapTHUHY  MHpa,
peAoCTaBiIsieT HauOoyiee SCHbIe OOpa3lbl NPUMEHEHHS HAy4YHOTO MeEToja
MO3HAHUS, TO €CTh CI10c00a MOyYeHHs JOCTOBEPHBIX 3HAHUM O MUpE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOro OOpa30BaHHUS B CTPYKTYpE OOIIETo
o0pa30oBaHUsI COCTOWT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTU W
MHTEpeca K HayKe y 00 y4aromuxcs.

N3yyenne Qusuku Ha YrIyOJIEHHOM YpOBHE TMPEIINONiaraeT yBEpPEHHOE
BJIJICHUE CEAYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKkTepu3yrIuMu
€CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

HAY4YHO OOBSICHATH SIBJICHUSI;

OLICHMBATh U TOHUMATh OCOOCHHOCTH HAYyYHOT'O UCCIICAOBAHUS;

UHTEPIPETUPOBATh JTAHHBIE M HUCIIOJIb30BATh HAYYHBIE J0KA3aTeNIbCTBA IS
MOJIYYEHUS BHIBOJIOB.

Henn wusyuenuss (Pu3NKK Ha YypPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUS
omnpeznenensl B Konmenmuu mnpenomaBaHusi ydeOHoro mpenmera «Duszuka» B
oOpa3zoBaTelbHbIX opranuzanusix Poccuiickoit @eaepanuu, peaanu3yrolInX



OCHOBHbBIE  00111€00pa3oBaTelibHbIe MPOTPAMMBbl, YTBEPKIAEHHON pelIeHHEM
Komnerun Munuctepctsa npocserienus Poccuiickoit deaeparuu (mpoToOKoa OT 3
nekadps 2019 r. Ne [1K-4BH).

Lenun nzydyenust pU3MKu Ha yriryOJIEHHOM YpOBHE:

pa3BUTHUE WHTEpPEca U CTPEMJICHUS OOYYAIONIUXCS K HAYYHOMY H3Y4YEHUIO
IPUPOJIBI, PA3BUTHE WX UHTEIJIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPENCTABICHUA O HAYYHOM METOJIE TMO3HAHWUS U (POPMUPOBAHUE
HCCJIE0BATEIBCKOTO OTHOILICHHS K OKPY KAIOIIUM SIBICHUSIM;

(dbopMHUpOBaHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa M3y4yeHHUs OCHOB
CTPOEHUS MaTepuu U (PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHUE yMEHUN NPUMEHATh (U3NYECKHWE 3HAHUS ¥ HAyIHBIC
JI0KAa3aTeIbCTBA JUIsl OOBSICHEHUSI OKPYKAIOIIUX SIBJICHUN;

dbopMUpOBaHUE TPENCTABICHUA O poiin (U3MKU Uil Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pasBuTHe IIPEACTABIICHUN 0 BO3MOKHBIX cdepax Oynyuei
npodeCcCUOHaNbHON JICSTEIBHOCTH, CBS3aHHOM ¢ (U3MKOM, MOArOTOBKA K
nanbHeieMy oOy4eHHIO B 3TOM HaNpaBlICHUU;

dbopMUpOBaHWE TOTOBHOCTH K JalbHEWIIEMy W3yYCHUIO (U3UKU Ha
yrayOJa€HHOM YpOBHE B paMKax COOTBETCTBYIOIIMX Hpoduieid oOydyeHHus Ha
YpOBHE CPEIHEro 00111eT0 00pa30BaHuUs.

JlocTikeHue STUX 1enedl mporpamMmbl Mo (U3MKE HAa YPOBHE OCHOBHOTO
o0mrero o0pazoBaHusi 00ECTIEYMBACTCS PEIICHUEM CIICAYIOIINX 3a/1au:

npuoOpeTeHre 3HAHUM O AUCKPETHOM CTPOEHUHU BEIIECTBA, MEXaHUYECKUX,
TEIJIOBBIX, SJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX

NpUOOpETeHHE YMEHUN aHATIU3UPOBATh U OOBSCHATH (PU3MUECKUE SBJICHUS HA
OCHOBE M3y4YEHHBIX (DU3UYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHE METOJ[OB PEIICHUS PACUETHBIX U KaYE€CTBEHHBIX 3a7a4, TPEOyIomux
CO3JaHUsl W UCIIOJIb30BaHUsl (PU3MYECKUX MoOjeNel, BKIOYas TBOPYECKHE W
PAKTUKO-OPUEHTUPOBAHHBIE 33/1a4H;

pPa3BUTHE HCCIEAOBATEIILCKUX YMEHUW: HAONIOAATh SIBJICHUS W HM3MEPSITh
(dbu3NYEeCKHe BEIMYHMHBI, BBIJIBUTATh TUIIOTE3bl U MpEiaraTh dKCIEPpUMEHTAbHbBIC
CIocoObl UX MPOBEPKH, TIAHUPOBATH M MPOBOJUTH OMBITHI, SKCIEPUMEHTAIbHbIE
UCCJIeIOBAaHNUS, aHATTM3UPOBATh MOJYYCHHbIC JaHHBIC U JI€1aTh BHIBOIHI;

OCBOCHHE NPUEMOB paboThl ¢ WHMOpMaIUell (U3HNIECKOT0 COep KaHMs,
BKJIIOYasi HH(OPMALIMIO O COBPEMEHHBIX JTOCTWKECHUSIX (DU3UKU, UHTEpIpETalus U
KPUTHUYECKOE OlICHUBaHUE MHPOPMALIHH;

3HAKOMCTBO €O cepamu MpodeCCHOHAIBHON JCATENbHOCTH, CBA3AHHBIMU C
(GU3UKON, W COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha OCTHXKCHHSIX
(u3HYECKON HayKH.



Ha wusyuenue ¢usuku (yrinyOn€HHBIH ypOBEHb) Ha YpPOBHE OCHOBHOI'O
obmrero obpazoanus orBoautcs 340 udacoB: B 7 kinacce — 102 ygaca (3 4gaca B
Henenw), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 kimacce — 136 vacos (4
yaca B HEJETO).

COJEPXAHME OBYYEHUA
7 KIIACC

Pa3nesn 1. ®u3uka u e€ poJsib B NO3HAHUM OKPYKAKOUIEro MUPA.

®u3rka — HayKa O mpupoje. SBneHus npuponbl (3IEMEHTHI COAEp KAHMS,
BKJIIOYAIOIINE MEXIIpEAMETHbIE CBsi3u). Dusmueckue SBICHUS: MEXaHUYECKUE,
TEIJIOBBIE, JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckre BeaWYUHBL. Pa3zmepHocTh. EnuHUIBI (U3HYECKUX BEJIUYUH.
WN3mepenne Qusnueckux BeauuuH. OTanoHbl. Dusmyeckue mnpubdopsl. Llena
nenenus. [lorpemnocts u3mepenuid. [IpaBuna 6e3omacHoro Tpyaa mnpu padore
nabopaTopHbIM O0OpyaoBaHHEeM. MexayHapoaHas cuctema eauHuil. IlepeBon
BHECUCTEMHBIX eIMHUL B eaquHULBI CH.

Kak ¢usuka u Jgpyrue ecTECTBEHHbIE HAyKM H3Yy4aloT MPUPOAY.
EcTecTBeHHO-HAy4UHBI METOJ NO3HaHMs: HAOIIOJEHHE, MOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIJIBMJKEHHUE THIIOTE3, SIKCIIEPUMEHT 10 MPOBEPKE TMIOTE3, OOBICHEHHE
HaOrogaeMoro aBieHus. Onucanue GU3NIECKHUX SBJIECHUN C TOMOIIBIO MOJENEH.

Jlemoncmpayuu.

MexaHn4yeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUS.

®uznyeckre NpuOOpbl U MPOUEAypa MPSMBIX HU3MEPEHUN AHAJIOrOBBIM H
1IU(POBBIM MPUOOPOM.

Jlabopamopnwie padbomout u onvimot.

Omnpenenenre UEHbI I€IEHUS HIKaJIbl U3MEPUTEIBLHOTO IPUOOpA.

N3mepenue paccTossHUMN.

N3mepenue mnomany u o0béMa. MeTo1 najgeTku.

N3mepenue BpeMeHu.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pazMepoB MaJIbIX TeX. MeToa psAaoB.

[IpoBeneHue wucciieoBaHUS O TNPOBEPKE TMIOTE3bI: JANbHOCTh MOJETA
IapuKa, MyIIEHHOI0 TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA ITYCKa.

Pa3nen 2. IlepBoHayanbHbIEe CBeleHNs O CTPOEHUHU BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJIBIL, UX pa3Mepbl U mMacchbl. ONBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.



JIBwxenne yactul] BemiectBa. CBS3b CKOPOCTH JIBHXKEHUS YaCTHI[ C
teMrieparypoil. bpoyHnoBckoe nBwxenue. Juddysus. BzaumoneicTBue dacTuil
BEIIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHHUE Ta30B, KUJIKOCTEH U TBEPIBIX
(KpuCTaUIMYECKUX) Tel. B3auMOCBSI3b MEXKIYy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHMSIX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCoOEHHOCTH
arperaTHbIX COCTOSTHUN BOJIBI.

Hemoncmpauuu.

Habmronenre OpoyHOBCKOTO IBUKEHUS.

Habmonenne nuddysun.

HaOmronenue siBieHui, 0ObACHSIIOMMXCS MPUTKEHUEM WIH OTTaJIKHUBAHUEM
YaCTHI] BEILIECTBA.

Jlabopamopnwie padbomosl u onvimol.

OrneHka 1uaMerpa aToMa METOAOM PSAZIOB (C UCTIONb30BaHUEeM (oTorpaduii).

OnbIThI IO HAOJIOICHUIO TEIIOBOI'O PACIIMPEHUS ra30B.

OnbITEI IO OOHAPYKEHUIO IEUCTBUSL CUIT MOJIEKYJISIPHOTO TTPUTSIKEHUSI.

Pa3nen 3. /IBm:keHMe U B3aUMOJAelCTBHE TeJl.

Mexannueckoe naBwkenue. lIlyte u  nepememenue. PaBHOMepHOE H
HEepaBHOMEpHOE JBMxkeHue. CBOOOIHOE MaJieHUE KakK MpPUMEP HEPABHOMEPHOTO
newkeHus: ten. Ckopocth. CpemHsis CKOPOCTh MPU HEPABHOMEPHOM JIBHUKEHUHU.
Pacuér mytu u BpeMeHU JBUKEHUS.

I'paduxu 3aBucMMOCTEil BENMYMH, OMHUCHIBAIOIIMX JBMKeHHe. OOmue
MNOHATUA OO0 OTHOCUTENBLHOCTU JBMKEHUs. CIOXKEHHE CKOpOCTed [Jisi Ted,
JBIDKYIIUXCS TTapajlIeNIbHO.

SABneHue wHepunu. 3aKOH WHepUMH. B3anmoneicTBHE Tel Kak NpUYMHA
U3MEHEHUS CKOPOCTHU JABWXKEHHs Tell. Macca Kak Mepa HHEPTHOCTH Tela B
nocTynaTelbHOM JBM>KeHUU. [InoTtHocTh BemiectBa. CBsi3b  IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B eAuHuile oO0béMma BemiecTBa. CMecM U CIUIaBHI.
[ToBepxHOCTHasA U JIMHEWHAS TIOTHOCTb.

Cuia kak XapakTepucTuka B3aumopeicTBus Ten. Cujia ynpyrocTd U 3aKOH
I'yka. M3mepenne cuiibl ¢ MOMOIIBIO IUHAMOMETpA. SIBIICHUE TIATOTEHHS] U CHUJIa
TskecTH. Crjia TSHKECTH Ha Apyrux aHerax. Bec tena. Hesecomocts. Cnoxkenue
CWJI, HANpPAaBJICHHBIX MO OJHOM IpsiMoi. PaBHOmelcTByromas cui. Cuia TpeHUs.
TpeHue ckoONbXEHUS U TPEHHE IOKOsA, BA3KOE TpeHue. TpeHuwe B Mpupoie u
TEXHUKE.

Jemoncmpayuu.

HaGnronenne MmexaHnueckoro JIBMKEHHUS Tena.

N3Mepenne ckopocTy MPSMOIUHEMHOTO IBUKEHUS.

HabGntonenue siBieHUs: HHEPLIMHU.



HabGntonenue n3MeHeHust CKOpOCTH IPU B3aUMO/ICHCTBUU TEll.

CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TEIL.

CroxeHue cujl, HallpaBJICHHbBIX IO OJTHOW MPSMOM.

Jlabopamopnsie pabomul u onvimol.

OrnpeseneHue CKOPOCTH PABHOMEPHOIO JBMXKEHHUS (IIapuKa B KUJIKOCTH,
MOJIETH JIEKTPUUECKOT'0 aBTOMOOMIIS M TaK Jiajiee).

Omnpenenenue cpeAHed CKOPOCTH CKOJIBKEHUS Opycka WM IIapuKa I10
HAKJIOHHOU IIJIOCKOCTH.

OmnpeneneHue MIOTHOCTH TBEPIOTO TeENA.

OnbIThl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTskeHus (nedopmarmn)
NPY>KUHBI OT TPUIOKEHHOW CHJIBI.

OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBXKEHUS OT
CWJIbI JJaBJICHUS U XapaKTepa CONMPUKACAIOUIUXCS TOBEPXHOCTEM.

Paspneu 4. /laBiieHue TBEPABIX TeJl, JKUIAKOCTEN M ra30B.

HNanenue. Cuna gaBineHus. CnocoObl yMEHbIIEHUS U YBEITUYEHUS JaBICHUS.
JlaBnenue raza. 3aBUCUMOCTb [aBJIEHHMs Ta3a OT OObEéMa W TemIeparypsbl.
[lepenaua naBneHus TBEPABIMU TENaMH, KUIKOCTSIMHU W razamu. 3akoH [lackans.
[THeBMaTHUYECKUE MAIIUHBI.

3aBUCUMOCTh ~ JIaBJICHUA  KUAKOCTH  OT  INIYOMHBI  IOTPYKEHHS.
I'uppocrarnueckuit  mapagokc. CooOmaromuecs cocyasl. ['mapaBauueckue
MeXxaHu3Mbl. Vcronb30BaHNE BBICOKMX JABIECHUN B COBPEMEHHBIX TEXHOJIOTHSX.
Y CTpolcTBO BOAOIIPOBOA.

Atmocdepa 3emsin u armocepHoe aasieHue. IIpuumHbBI CylecTBOBaHHUS
BO3ymIHOM oOonouku 3emnu. Omnbit Toppudennu. M3mepenue armocdepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOTO J1aBJIeHUs OT BBICOTHI HAJl YPOBHEM MODSI.
[TpubGops! 17151 u3MepeHus: aTMOCHEPHOTO TaBJICHUS.

JleficTBHE )KUAKOCTU U ra3a Ha NOTpyKEHHOE B HUX TeO0. BrITankuparomas
(apxuMenioBa) cwiia. 3akoH Apxumesa. Y cliIoBHE BO3SHUKHOBEHUSI BBITATKUBAIOIICH
(apxumenoBoit) cuibl, noarekanue. [InaBanue ten. Bo3ayxomnaBanue.

Hemoncmpayuu.

3aBUCUMOCTb JABJICHUS raza OT TEMIEPATYPBHI.

[lepenaya naBneHus KUAKOCTHIO U Ta30M.

CooOmatoruecs: Cocy/ibl.

I'mppaBnuueckuii npecc.

[IposiBnenue neicTBUg aTMOCHEPHOTO JABICHUS.

Cudon.

3aBHCHMOCTb BBITAJIKMBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM B KHUJIKOCTh
YacTH TeJla U IUIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBITATKUBAIOUIEH CHIIBI BECY BBITECHEHHOW XKUIKOCTH.



VYcnoBue 1miaBaHus TeN: IJIABAHUE WK MOTPYKEHUE TEJ B 3aBUCHUMOCTH OT
COOTHOULIEHHUS INIOTHOCTEN TEJa U KUIKOCTH.

Jlabopamopnwie padbomosl u onvimol.

HccnenoBanre 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMa MOrpYKEHHOU B
XKUJKOCTh YaCTH TeJa.

Ornpenenenue BbITAIKUBAIOLIECH CUIIbL, AEHUCTBYIOIIEH HA TEJO, MOrPYKEHHOE
B JKHJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbL, JEUCTBYIOIIEH HA TEIO B
KUIKOCTH, OT MacChl Tena.

OnbIThl, JAEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAJIKHMBAIOIIEH  CHIIBIL,
JIEUCTBYIONIEH HA TEJO B XKUJKOCTH, OT 00bEMa MOTPyKEHHON B KUAKOCTh YaCTU
TE€Ja U OT IUNIOTHOCTHU KUIKOCTH.

KoHcTpynpoBaHue apeoMerpa Wi KOHCTPYUPOBAHUE JIOJIKU U ONPEIEIICHUE
€€ rpy30M0AbEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIIHOCTH. JHEPrus.

Mexanuueckast padoTa Jjisl CUJI, HAIPaBJICHHBIX BAOJb JUHUU MTEPEMELICHUS.
MoIHOCTb.

[IpocThie MeXaHW3MBI: pbIYar, BOPOT, OJOK, TOJUCIACT, HaKJIOHHAS
IJIOCKOCTh, HOXKHUYHBIN MeXxaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [IpaBuio
MomeHTOB. [IpuMeHeHue mpaBuiia paBHOBecHs pblyara K OJOKy. «3050TOe
npaBmwio» mexanuku. KITJ] mpocteix MmexanusmoB. [IpocTbie MeXaHU3MBI B OBITY,
TEXHHKE, )KUBbIX OpTaHU3Max.

Mexannueckass dHeprus. KuHernuyeckas W NOTEHUMANbHAS JHEPTHS.
[IpeBpalieHre OTHOTO BHIa MEXaHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALCHUS SHEPTUN B MEXAHUKE.

Hemoncmpayuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanne ycnoBril paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKJIIOHHOW ITOCKOCTH.

N3yyenue npaBuiia peluara JJis MOJABMKHOTO U HETIOABUKHOTO OJIOKOB.

Omnpenenenue KITJ[ mogBu’HOT0 ¥ HEMOABUAKHOTO OJIOKA.

Omnpenenenue padOThl CUIIBI YIPYTOCTU MPU MOIBEME TPY30B MPHU TTOMOIIH
HOJIBM>KHOIO OJI0Ka.

N3ydenne 3aK0Ha COXPAaHEHHSI MEXaHUYECKOW SHEPTUU.

8 KUIIACC

Pa3gea 6. TenioBbIe AIBJICHUS.



OCHOBHBIEC TIOJIOKEHUSI MOJICKYJISPHO-KUHETUYECKON TEOPUU CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJd. ONBIThI, MOATBEPKIAKOLINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopnenu TBEPIOro, JKHIKONO W Ta3000pa3HOrO COCTOSHUM BELIECTBA.
Kpucrannuueckue u amopdueie Tena. I'padeH — HOBbIM MaTepuan JJjigi HOBBIX
TEXHOJOTUNA. TEeXHONIOruu TONYUYEeHHS MCKYCCTBEHHBIX anma3oB. OObsicHEeHue
CBOMCTB Ta3o0B, >KUJKOCTEW M TBEPJBIX TEJI HA OCHOBE MOJIOKECHUN MOJIEKYJISIPHO-
KMHETUYECKOW Teopuu. [IOBEpXHOCTHOE HATSIKEHHE, CMAYMBAHUE, KANWJUJISPHbBIE
sSBJIEHUS. TEIUIOBOE pAaCHIMpPEHHE W CKAaTUe. 3aBUCHMOCThH JIaBJIEHHUS Ta3za OT
00BEMa, TeMIIEpaTyphl.

Temneparypa. CBsA3b TeMIepaTypbl CO CpEIHEH KHHETHYECKOW 3HEpruei
TEIUIOBOT'O JIBMYKEHUSI 4acTHll. TemIiepaTypHbI€ IIKaJbI.

Buytpennsis  sHeprua. CnocoObl H3MEHEHUSI BHYTPEHHEW SHEpIruu:
Terionepenayda u COBEpIICHUE paboTHI. Bunsl TEIUIONepeaayu:
TEIUIONPOBOIHOCTh, KOHBEKIMS, U3IydeHue. Buapl Temionepenayu B Opupoae u
TexHuke. HeoOpaTuMocTh TEMIOBBIX MPOIECCOB.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTH BellecTBa. TemiooOMeH H
TeIuIoBOe paBHOBecue. 3akoH HrioToHa-Puxmana. YpaBHeHue TerioBoro OanaHca.

[L1aBneHne u OTBEpAECBAHUE KPUCTAIUIMYECKUX BEIIECTB. Y I€JIbHAS TETUIOTA
miaBnenus. [lapooOpazoBanue u kongeHncanus. Mcnapenue. Kunenue. Y aenbHas
TEIUIOTa  MapooOpa3oBaHUsA.  3aBUCUMOCTb  TEMIEPAaTyphl  KUIIEHHUS  OT
atMocepHoro mgaBieHUs. HachlllieHHBI W HEHACHIIEHHBIN map. BiaxHOCTh
BO311yXa.

DHeprus TOIIMBa. Y JIeJIbHAas TEIUIOTAa CTOPaHUS.

[Mpunnmner padotel TerioBeix aurateneil. KIIJ TermoBoro npurartens.
TeroBble OBUTaTeNM W 3alluTa OKPYXKAIOLIEW cpeabl. TemioBble NOTEPU B
TEIUIOCETSIX.

3aKOH COXpaHEHUs U MPEBPAIICHHUS YHEPTUM B MEXAHUYECKHUX U TEIUIOBBIX
npoleccax.

Hemoncmpayuu.

Habmronenre OpoyHOBCKOTO ABUKEHUS.

Habmonenne nuddysun.

HaGntonenue siBJAeHUI TMOBEPXHOCTHOIO HATSDKCHMS, CMAayMBaHUS |
KANWUIAPHBIX SIBIICHUM.

Habmronenue TemioBoro pacumpeHus Te.

WN3meHenne naBiieHHMs raza NMpd U3MEHEHHMM O0bEMa M HarpeBaHUU WIH
OXJIAXKICHUU.

[IpaBuna u3smMepeHus: TemMneparypsl.

Bunbl Teronepenaym.



OxutaxkaeHue npu COBEPIICHUH padoThI.

HarpeBanue npu coBepiieHH paboThl BHEITHUMU CHUIIAMH.

CpaBHeHUE TEIITOEMKOCTEN pa3IMYHBIX BEILIECTB.

Habntonenue kumnenus.

HabGntonenune nocTossHCTBA TeMIlepaTyphl MPH TUIABIEHHUH.

Mopaenu TEIJIOBBIX ABUTaTEIICH.

Jlabopamopnwie pabomul u onvimol.

OnbITEI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSIKEHUSI.

OnbIThI IO BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIA UJIM caxapa.

N3Mmepenne TtemriepaTypbl OpU MNOMOIIM KUAKOCTHOIO TEPMOMETpA H
JaTYUKA TeMIEPaTyphl.

OnpITel MO HAOMIOIEHUIO TEIJIOBOTO PACHIMPEHMsI Ta30B, JKUIKOCTEH H
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUs BO3yXa B Oa/NIOHE MITIPHUIIA.

HccnenoBanue 3aBUCUMOCTH JIaBJICHUS BO3AyXa OT e€ro oo0béma u
TEMIIEPATYPHI.

[IpoBepka runoressl JIUHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KHJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TeMIepaTyphl.

HaOntonenne wu3MeHEHUsT BHYTPEHHEH SHEpruM Tela B pe3yJbTaTe
TEIUIoNnepeaayn U padoThl BHEIIHUX CHJI.

UccnenoBanue sBiIeHUs TEIUIOOOMEHA TMPU CMEIIMBAHUM XOJOJHOU U
ropstuer BOJBI.

OnpeneneHre KOJIUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW MPHU TEII00OMEHE
C HarpeThIM METAUIMYECKUM LIUJIUHIPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HbioToHa-PrxmMana).

Omnpenenenue yeapHON TEINIOEMKOCTH BEILECTBA.

HccenenoBanne npouecca uCIapeHus.

Ornpenenenne OTHOCUTENBHOM BIAXKHOCTU BO3/1yXa.

Onpenenenue yAenbHON TEIUIOTHI IIJIABJICHUS JIbJA.

Paznen 7. DinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS.

OnekTtpuzanmst Ten. J[Ba poma 3neKTpUUYecKuX 3apsaoB. B3ammoneucrtsue
3apsKEHHBIX Tell. 3akoH KyroHa.

Onektpuueckoe mnoie. Hanpspk€HHOCTh anekTpuueckoro mois. IIpuHuun
CYHEPHO3ULIUH IEKTPUUECKUX TOJIEH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexkrpudeckux 3apsmoB. DJIEMEHTAPHBIA JJIEKTPUYECKUN 3aps.
Crpoenne aroma. IIpOoBOIHMKH, HOHMAJIEKTPUKA M TOJYINPOBOAHUKHU. 3aKOH
COXpaHEHMS AIEKTPUUYECKOTO 3apsia.



DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOrO TOKA.
Hcrounuku mocTossHHOro Toka. JIeMCTBUS 3IEKTPUYECKOr0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUM TOK B METAJIIAX, KUAKOCTIX U razax.

Onektpuueckas nenb. Cuiia Toka. DIEKTPUIECKOE HAIIPSIKEHUE. AMIIEPMETP
Y BOJITMETP B LIENU MOCTOSIHHOTO TOKa. CONPOTUBIIEHHE MTPOBOAHUKA. Y IETBHOE
CONPOTHUBJIEHUE BellecTBa. 3akoH Oma uis ydactka nend. IlocnenoBarensHoe u
napajiellbHOe coeHeHrne TpoBoAHUKOB. J/]C B 1€y MOCTOSHHOTO TOKA. 3aKOH
Oma mna nonuou nenu. [IpaBuna Kupxroda. Pacd€r mpocThix 3JI€KTpUUYECKUX
uenen. HenmnHelHbIe 371EMEHTBHI.

PaGora u MomHOCTH dIEKTpUYECKOro Toka. 3akoH Jlxoynsa-JleHna.
DJeKTpUYECKUe LEeNH U MOTPEOUTENHN IIEKTPUUYECKOM sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTossHHBIE ~ MarHuThl.  B3auMoaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MaruutHoe nosie. MarHuTHOE 1osie 3eMJIM U €ro 3Ha4€HUe JIA KU3HU Ha 3eMlle.
OneiT Opcrena. MarHuTHoe mMoJsie dJIEKTpuueckoro Toka. OmnbIT  Awmrepa.
[IpumeHeHne SIEKTPOMArHUTOB B TEXHUKE. Jl€HCTBME MArHUTHOrO IIOJNS HA
npoBoIHUK ¢ TokoMm. Cuma Awmmepa W ompeAelieHME €€ HamnpaBJICHUS.
DONeKTpoABUraTeiab IOCTOSIHHONO TOKAa. VICHOIB30BaHME 3JIEKTPOABUTATEIIEH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Oneitel @apaned. SABnenne snekrpomarHuTHOM MHAYKOMK. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. Cnoco0bl MOJTYYEHHUS ANEKTPUYECKOU SHEPTHH.
DNEeKTPOCTAaHIIMM Ha BO30OHOBJISEMBIX MCTOYHHMKAX 3HEPIrUU. ODKOJIOTMYECKHE
npo0JIeMbl SHEPTreTUKH. TOIUIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUIIH.

Jlemoncmpayuu.

DIeKTpHU3aLHus TEIL.

JIBa poja 3JIEKTPUYECKUX 3apSAI0B U B3aUMOJEHCTBHE 3apsKEHHBIX TEJl.

Y CTpONCTBO U AEHUCTBUE DIIEKTPOCKOMA.

DIIEKTpOCTaTUYECKAss HHIAYKIUSI.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPAJIOB.

MonenupoBaHue CHJIOBBIX JIMHUWA 3JEKTPUYECKOIO MO C IOMOIIBIO
OyMa’KHBIX CYJITAHOB.

[IpoBOAHUKY U AUDIIEKTPUKH.

M cTOYyHMKY TOCTOSIHHOTO TOKA.

JIelCcTBUS IIEKTPUYECKOTO TOKA.

DIIEKTPUYECKHM TOK B KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepeHne cuibl TOKa aMIIEpMETPOM.

N3mepeHne 31eKTpUUEeCKOro Hanps>KEHHUsI BOJIBTMETPOM.

PeocraTt 1 Mara3us cOnpoOTUBIICHUM.



B3aumoielicTBre MOCTOSHHBIX MarHUTOB.

MopenrpoBaHue HEBO3MOKHOCTH pa3I€JIEHUs MMOT0COB MarHuTa.

MopenrpoBaHuEe MarHUTHBIX MOJIEW MOCTOSSHHBIX MAarHUTOB.

OneiT Opcrena.

MarsuTHoe 1ose Toka. DJIeKTPOMarHur.

JlelicTBHE€ MarHUTHOI O I10JIS1 HA IPOBOJHUK C TOKOM.

DJIEKTPOJIBUTaTEINb MOCTOSHHOTO TOKA.

OmnebiTel @apanes.

DneKTporeHepaTop MNOCTOSHHOTO TOKA.

Jlabopamopnsie padbomosl u onvimot.

OnbITel 10 HAOTIONEHUIO DJIEKTPU3AIMU TEJ TPU COMPUKOCHOBEHHH H
VHIYKLUEH.

UccnenoBanne NEeUCTBUA DIEKTPUYECKOTO IO HA MPOBOAHUKH U
TUBIEKTPUKHU.

COopka ¥ ucnbITaHUE IEKTPUUECKON LEMU MOCTOSHHOIO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKA, MPOTEKAIOIIET0 Yepe3 PEe3UCTOp, OT
HAIPSKEHUS Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUUECKOrO COIPOTHUBIICHHUS
IPOBOJHUKA OT €ro JJIMHBI, IJIOIIA A1 NONEPEYHOro CEUeHNs U MaTepuaia.

Omnpenenenue yeabHOrO CONPOTUBIICHUS POBOAHUKA.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUW TMIPU  MOCIEI0BATEIbHOM
COEJIMHEHHUH JIBYX PE3HCTOPOB.

[IpoBepka mpaBuia sl CWIbl TOKa MPU MAPAJUIETBHOM COEAMHEHUHU
PE3UCTOPOB.

Onpenenenne D/IC 1 BHYTPEHHETO CONPOTUBIIEHUSI UICTOYHUKA TOKA.

[Tposepka npasuin Kupxroda.

[IpoBepka BeinoaHEHUs 3aKk0oHa OMa JJI MMOJIHOM LEMu.

N3yyenue BOJbTaMIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX 3JIEMEHTOB (JIaMIIbl
HaKaJIMBaHUSI UJIM MTOJIYIIPOBOJHUKOBOI'O TUO/IA).

Omnpenenenue pabOTHI IEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.

OmnpeneneHre MOIIHOCTH 3JIEKTPUYECKOT0 TOKA, BBIAEIAEMON HA PE3UCTOPE.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS MOCTOSSHHBIX MAarHUTOB.

N3y4yeHnne MarHuTHOTO MOJIS MIOCTOSTHHBIX MAarHUTOB TIPH UX O0BETUHEHUU U
pa3ieIICHAM.

UccnenoBanne 1ecTBUSA dJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICMCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CHJIbl M HalpaBJ€HUS TOKA B KaTYyIIKE U OT HaIWYus
(OTCYTCTBHUSI) CEpJICUHUKA B KATYIIIKE.



N3ydeHune 1eicTBUS MArHUTHOTO TIOJISI HA MMPOBOJIHUK C TOKOM.

KonctpynpoBanue u uzydeHue padoThl AJIEKTPOJBUTATEINS.

N3mepenue KIIJI asekTpoaBUratesibHON yCTAHOBKH.

OneITel MO  UCCIECIOBAHUIO  SIBJICHUS DJIIEKTPOMArHUTHOM  WHAYKIUU:
VCCIIEIOBAHME U3MEHEHUI 3HAYEHHUSI U HAIIPABIICHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannuyeckue siBJICHHS.

Mexanuueckoe ABuxkeHue. MarepuanbHas Touka. CrnocoObl OnucaHus
MEXaHUYECKOTO JIBMXKCHHsSI: TaOMUYHBIN, rpaduueckuii, aHanutudeckuii. Cucrema
orcuyéra. OTHOCUTEIBHOCTh MEXAHUYECKOT O JIBUKECHHS.

BekTopHbie BEIMUMHBI, ONEPAIIMU C BEKTOPAMU, MPOEKIINU BEKTOpa. Paaunyc-
BEKTOp MAaTE€pUaIbHOM TOYKH, MEPEMENIEHUE Ha IUIOCKOCTH. PaBHOMepHOe
NPSMOJIMHEMHOE  JABWXKEHUE. HepaBHOMEpHOE NPSMOIMHEHHOE JBUXKECHHUE.
Cpenssis 1 MTHOBEHHAs1 CKOPOCTh T€Jla PU HEPABHOMEPHOM JIBUKECHHU.

Yckopenue. PaBHOYCKOPEHHOE TMNPSIMOJUHEWHOE JBWKEHUE. Y CKOpPEHHUE
cBoOOHOTO MageHus. OnbIThl [anues.

I'paduueckas mHTEpTIpETallv YCKOPEHUS, CKOPOCTH, MPOUIECHHOTO MYTH |
NepeMEIIEHUs ISl TPSMOJIUHEHHOTO IBUKECHUSL.

JIBi>KkeHME Tela, OPOIIEHHOTO TIOJT YIJIOM K TOPU30HTY.

JIBU>KEHUE TT0 OKPYKHOCTH. JIMHEHast CKOpOCTh, YyrioBasi CKOPOCTh, IEPUO
¥ 9acTOTa OOpaIlleHus P PABHOMEPHOM JABHKEHUH IO OKPYKHOCTH. CKOPOCTh U
YCKOPEHUE MPU JIBUKECHHUU TTO OKPYKHOCTH.

Bekrop cuiibl. PaBHOZEUCTBYIOIIAs CUJIA.

[TepBeiit 3ak0H HeroTroHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMI CynEpHO3ULIMU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHIa TPEHUS CKOJIbKEHUSI, CHJla
TpPEeHUs TIOKOsI, Ipyrue Buasl TpeHust. Koadduiment tpenus.

JIBM>KEHHE TeN 10 OKPY>KHOCTH IOJT IEICTBUEM HECKOJIBKUX CHUIL.

3akoH bepnymnm m nogwpémHas cuna Kpbula. COBpEMEHHBIE JIETATENBHBIE
anraparbl, CyJa Ha MNOABOAHBIX KpBUIbAX, AHTUKPBUJIO HA CKOPOCTHBIX
aBTOMOOWJISIX. [IBIoKeHre moe3ja Ha MarHUTHOM TIOJTYIIIKE.

Cwia TsHKECTM W 3aKOH BCEMHUPHOIO TITOTEHHUs. J[BHKEHUE Tel BOKPYT
rpaBUTALIMOHHOTO IIeHTpa (B ToM uwmcie ItiaHeT BOkpyr Connua). IlepBas
KOCMUYeCKas CKOpocTb. HeBeCOMOCTh U MEpErpy3KH.

PaBHoBecue matepuanbHON TOuku. AOCONOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpalleHus. MoMeHT cuibl. LlenTp TsoxecTu.



Nmnynec Tema. W3meHenune wumnynbca. HMMmynbCc cumnbel. Yopyroe u
HEYNpYyroe B3aUMOJCHCTBHE. 3aKOHbl H3MEHEHHMS W COXPAHCHHS MMITYJbCa.
PeaktuBHOE NBMXKEHME.

Mexanuueckass pabora ¥ MOIIHOCThb. PaboTa Ccuil TSHKECTH, YNPYTOCTH,
Tpenus. CBsi3b dHepruu U padoThl. [loTeHIMaIbHAS SHEPTUS TeJa, MOHITOr0 HaJl
IIOBEPXHOCTBIO 3eMJIH. l]oTeHIIManbHas sHeprus c:xaTou npyxuHbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW SHEPruu. 3aKOH HM3MEHEHHS M COXpPAHEHUs
MEXaHWYECKOU SHEPTUH.

Jlemoncmpayuu.

HaGnronenne mMexaHM4ecKoro ABUMIKEHHUS Tella OTHOCUTETBHO DPa3HBIX Tell
OTCYETA.

CpaBHeHUE NyTeM W TPaeKTOpUW JBWKEHUS OJHOIO M TOrO € Tela
OTHOCHUTEIIBHO Pa3HbIX TEJNl OTCYETA.

N3MepeHne cKkopoCTH U YCKOPEHHUS IPSIMOIMHERHOTO IBUXKEHUSL.

UccnenoBanrie npru3HakoB PaBHOYCKOPEHHOT'O JIBUKEHUS.

Habmronenue aBUkeHUs Tela Mo OKPYKHOCTH.

Halntonenne MexaHU4ecKUX SIBIICHUN, MPOMCXOISIIMX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBH)KEHUU OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

Habmronenue paBHOBecHs Tell, CBOOOJHOTO MaJeHUs, KOJIeOaHUsI MasiTHUKA B
MHEPUHUAJIbHBIX CUCTEMAX KaK MOATBEPKACHUE MPUHILIMIA OTHOCUTEIIBHOCTH.

3aBUCUMOCTh YCKOPEHUS Tea OT €ro MaccChl U AEHCTBYIONIEN HA HETO CHUJIBI.

Habmronenue paBeHcTBa CUII PU B3aUMOICHCTBUM TEIL.

N3meneHue Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[lepenaya umrrynbca mpu B3auMOAEHCTBUM TEN.

[IpeoOpazoBaHus SHEPTUH MTPU B3aUMOJICHCTBUH TEII.

CoxpaHeHHE UMITYJIhCa TIPU a0COIFOTHO HEYIIPYTOM B3aUMOJCHCTBUY.

CoxpaHeHre UMMyJibca MpU YIIPYTrOM B3aUMOJICUCTBUMU.

Halntonenmne peakTUBHOTO ABUKEHUSI.

CoxpaHeHue SHepruu npu CBOOOIHOM MaICHUU.

CoxpaHeHue SHEepPruu Mpu ABWKEHUH Tella MO/ JEHCTBUEM NIPY>KUHBI.

Jlabopamopnwie padbomosl u onvimol.

KoHcTpynpoBaHue TpakTa [Jsi pa3roHa U JajJbHEWILErO0 PaBHOMEPHOIO
JBIKECHUS IIAPUKA WU TEIEKKH.

OnpeneneHue cpeaHeld CKOPOCTU CKOJNBXKEHUS Opycka WM JBHXXCHUS
[IapyvKa 10 HAKJIOHHOM IJIOCKOCTH.

Omnpenenenue yCKOpeHUsT Tela MpPH PABHOYCKOPEHHOM JBM)KEHUHU TI0
HaKJIOHHOM ITJIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH NIYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBMKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka runoTe3bl: €ciiy MpU PaBHOYCKOPEHHOM JIBUYKEHUH 0€3 HauaabHOU
CKOPOCTH IIyTH OTHOCATCS KAaK PSAJ HEYETHBIX YUCET, TO BPEMEHA OJJUHAKOBBI.

WccnenoBanue NBUKEHUS Tea, OPOILIEHHOIO MO/ YIJIOM K TOPU30HTY.

HccnenoBanne 3aBUCMMOCTM  CUJIBI  TPEHMSI CKOJIBXKEHUS OT  CHJIBI
HOPMAJIbHOT'O JAaBJICHMS.

Omnpenenenue ko3 PUIEHTa TPEHUS CKOIBXEHUS.

Onpenenenue KECTKOCTH MPYKUHBI.

HccenenoBanne 3aBUCUMOCTH CWIIBI YIIPYTOCTH, BO3HUKAIOLEH B IIPYKUHE, OT
CTeNeHU AePopMaIiy MPYKUHBL.

Omnpenenenue paboTbl CUIbI TPEHUSI MPU PABHOMEPHOM JIBHIKEHHMM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenve pabOThl CUJIBI  YNPYTOCTH TMpU  MOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOJIBM>KHOI'O U MOJABUKHOTO OJIOKOB.

Pa3nen 9. Mexannuyeckue KoJieOaHUS U BOJIHBI.

KonebarenbHoe asuxenue. OCHOBHBIE XapaKTEPUCTUKH KOleOaHUii: EpUO,
yacToTa, aMIuIMTyAa. ['apMoHMueckue KoyiebaHus. 3aTyxarollue KosueOaHus.
BoinyxieHHbie KoneOanus. Pesonanc.

MaremaTnyeckuii U TPYKUHHBIM MasTHUKHU. [IpeBpaiieHune sHeEpruu npu
K0JIe0aTeIbHOM JIBHXKCHUH.

Mexannueckue BoiHBL. [lpomonbHble W momnepeuHble BOJHBL. (CBOICTBa
MEXAHUYECKUX BOJIH: UHTepepeHurs u qudpakuus. JJinHa BOJHBI U CKOPOCThH €€
pacmpocTpaHeHuss. MexaHU4eCKHUE BOJIHBI B TBEPAOM TeEJE, CEUCMUYECKUE BOJIHBI.

3Byk. PacnpocTpaHeHune u oTpaxeHue 3ByKa. ['pOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3zonanc B akycruke. WH(ppasByk u ynprpasByk. Hcnombp3oBaHue
YJIBTPAa3BYyKa B COBPEMEHHBIX TEXHOJIOTUSX.

Jlemoncmpayuu.

HaGntonenne koneGanuii Tenm Moj ACUCTBUEM CHIIBI TSDKECTH M CHIIBL
YIPYT'OCTH.

Habntonenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaGntonenue BoIHY ) A€HHBIX KOI€OaHU U pe30HaHCa.

PacnipocTpanenue nmpo10JIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETH).

Ha6monenue nnrepdpepeHunu u 1udpakiuny BOJIH Ha TOBEPXHOCTH BOBI.

Halntonenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnwie padbomosl u onvimot.

Omnpenenenre 4acToThl U Mepuojia KojiedaHui MaTeMaTHYECKOI0 MasiTHUKA.

OmnpeneneHue 4acTOThI U MEpUOAa KoJeOaHU NPy KUHHOTO MasiTHUKA.



UccnenoBanne 3aBUCUMOCTH TEpUOIa KOJeOaHUW Tpy3a HA HUTH OT JJIUHBI
HUTHU.

WccnenoBanne 3aBUCUMOCTH TIEpHOJIa KOJIeOaHUN MPY>KUHHOTO MasiTHUKA OT
MaccChl Ipy3a.

[IpoBepka HE3aBUCUMOCTH TNepHoJa KojieOaHWil rpys3a, MOJBELIEHHOIO K
JIEHTE, OT MaccChl rpysa.

OMBITHL, IEMOHCTPUPYIOITUE 3aBUCUMOCTH MEPHOIa KOJICOaHUN TPYKUHHOTO
MasTHUKA OT MacChl Ipy3a M )KECTKOCTU MPYKUHBI.

N3mepenne yckopeHus: CBOOOJHOTO MaeHHUS.

Paspges 10. D1eKTpOMarHuTHOE 1OJI€ U 3JIEKTPOMATHUTHBIEC BOJIHBI.

DJEKTPOMArHUTHOE  TOJIe.  DJIEKTpOMarHuTHele  BOJHBL.  CBoiiCTBa
AJEKTpOMarHuTHhIX BOJH. Illkanma »jekTpoMarHuUTHBIX BOdH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJH JUIS COTOBOM cBsi3U. Panmonokanusa. Kocmuueckas
CBSI3b.

DnekTpoMaruutHasi npupoaa cera. CkopocTh cBeTa. BOJIHOBBIE CBOMCTBa
cBeTa: MHTEepPepeHus U Tuppakius.

Jlemoncmpayuu.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

WNurepdepenuus u audpakuus cBera.

Jlabopamopnuie padbomost u onvimel.

N3yyenue CBONCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBI0O MOOMJIBHOIO
TenedoHa.

[IpoBeneHue OnbITOB MO HAOIOEHHUIO HHTEephEpEeHIINN U AUPPAKIIIU CBETA.

Pa3znea 11. CBeToBbIe fIBJICHHUS.

JlyueBass Mojenb CBETa M TEOMETpPUYECKas onThka. VICTOUHMKH CBeETa.
[Ipsamonuueiinoe pacnpoctpanenue cBera. 3armeHuss ComHuma u o JlyHbL
Otpaxenune cpera. [lmockoe 3epkano. 3akoH oTpaxeHus cBera. lloctpoeHue
U300pakeHni, cHOPMHUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH NpenomiieHus cBera. [lomHoe oTpaxeHue cBera.
Hcnonp30BaHue MOJTHOIO OTPAXKEHUS B ONITUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS
CBSI3b.

Jlunza, xom nyuen B JuH3e. Dopmyna TOHKOM nuH3BL IlocTpoeHue
U300paKeHni, CQPOPMUPOBAHHBIX TOHKOW JMH30M. OnTudeckas cucrema
¢oroanmapaTa, MHUKpPOCKONA W TeJeckoma. [a3, Kak omnTuyeckas CHUCTEMA.
bin3opykocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbitel HpbtoTona. CroxeHue
CIIEKTPAJIbHBIX LIBETOB. J(Mcnepcus ceera.

Jemoncmpayuu.

[IpssmonuHelHoe pacipoOCTpaHEHUE CBETA.



OtpaxeHnue cBera.

[Tonyyenue n300paxxeHuit B IIOCKOM 3epKaje.

[Ipenomiienue cBera.

Ontuyeckui CBETOBO/I.

Xon nyueid B cOOMparoIe JTUH3E.

XO0JI Iy4el B pacCEeUBaroIIECH JIUH3E.

[Tomy4yenune n300paxeHuii ¢ TOMOIIBIO JIUH3.

[Tpunnun peicTBus gotoanmnapara, MUKPOCKOIIA U TEJIECKOMNA.

Monpenp rnasa.

Paznoxenue 6emoro cBera B CIIEKTp.

[Tomy4yenue 6emoro cBeTa mpu CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie padbomosl u onvimol.

HccnenoBanne 3aBUCUMOCTH YIJIA OTPAXKEHUS CBETOBOrO Jyda OT YyIJia
NaJCHUS.

N3y4yenue CBONCTB N300paKE€HUS B INIOCKOM 3€pKajie.

HccnenoBaHne 3aBUCUMOCTH yIJia MPEJIOMIIEHUS OT YIJIa MaJIeHUs CBETOBOIO
Jy4a Ha TPaHULIE «BO3TYX—CTEKIIO».

[Tony4yenune n300paxxeHu ¢ TOMOIIBIO COOMPAIOIICH JINH3HI.

Onpenenenue (POKYCHOrO PACCTOSIHUS M ONTUYECKOM CHJIBI coOuMparoiei
JIVH3BI.

OMNBITHI 1O Pa3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITHl 10 BOCHPHUATHIO IIBETa NPEIMETOB MPU UX HAOIIOJACHUH 4epes
I[BETOBbIC (DHIIBTPBHL.

Pa3gea 12. KBanToBbI€e IBJICHUS.

OmneiTel Pesepdpopna u mimanerapHass Mozenb atoma. Mojenb atoma bopa.
Hcnyckanue u moriomieHne ceera arToMoM. KBaHThI. JIMHEWYaThIe CIEKTPHI.

PannoaktuBHOCTE. Anb(a-, 6eTa- u ramma-n3nyderus. CTpoeHHEe aTOMHOTO
aapa. HykioHHas wmozens aromHoro sapa. HM3zorombsl.  PagnoakTuBHBIE
npeBpaunieHud. [lepuon nonypacnana aTroMHbIX saep. [elicTBue paJinOaKTUBHBIX
U3JIyYEHU Ha KUBbIE OPTaHU3MBbI. 3alUTa OT PaIMOAKTUBHOTO U3TyUCHHUS.

SnepHple peakuuu. 3aKOHbI COXPAHEHUS 3apAJ0BOTO WU MACCOBOIO YMCEIN.
DHeprusi CBsI3M aTOMHBIX sAnep. CBsA3p Macchl M dHEpruu. Peakiuu cuHTe3a u
nenenust saep. Mcrounwku sHeprum ConHua u 3BE3A. SnepHas >HEpreTHKa.
DKOJIOTUYECKHE MPOOTIEMBI SIIEPHON IHEPTETHKH.

Hemoncmpauuu.

CHexTpbl U3y4EHUS U MTOTJIONIEHUS.

CrexTpsl pa3InyHbIX ra30B.

CnekTtp Bogopoa.

Habmonenue TpekoB B kamepe Buibcona.



Pabota cuéruyrka HOHU3UPYIOUINX U3ITYUEHUI.

Peructpanus uzinydeHus NpupoaHbIX MUHEPAJIOB U MTPOTYKTOB.

Jlabopamopnwie padbomosl u onvimol.

Ha0ntonenune CriomHbIX U JIMHEWYAThIX CIIEKTPOB U3TYUYECHHS.

HccnenoBanue TPEKOB: U3MEPEHUE PHEPIMM YAaCTHIIbI 10 TOPMO3HOMY ITYTH
(mo dotorpadusim).

N3mepenune paaroakTUBHOTO (oOHA.

IHoBTOpPUTEILHO-00001IAK M MOAYJIb.

[ToBTOpUTENHHO-00001IAIOIIUKA MOYIb TTPEIHA3HAYEH JI1 CUCTEMAaTHU3aluu
U 0000IIeHHs TPEIMETHOTO  COACpPXKAHUS U OMbITa  JICATEIbHOCTH,
NPUOOPETEHHOTO TPU M3YYCHHH BCEro Kypca (U3WKK YIIIyOJIEHHOTO YPOBHS, a
TaK)Ke JUIsl MOATOTOBKH K OCHOBHOMY I'OCYJIaPCTBEHHOMY 3K3aMEHY IO (PU3HUKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSl pEATU3YIOTCS M TOJYy4aroT
nanbHeilee pa3BuUTUE YyueOHbIE JCHCTBUS, O0OECTIEeUrBAIONIME JOCTHUKEHUE
OpEIMETHBIX M METalpeJIMETHBIX pe3yJbTaTOB OO0y4YeHHs, (OpMUpPOBaAHUE
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH: OOBSICHEHUE U ONKCAHHE SIBJICHUI HA OCHOBE
NpUMEHEHUs] (PU3MYECKUX 3HAHWUM, UCCIEeOBaTEIbCKUE IEHCTBUS (BBLABUKEHUE
TUIOTE3, [MOCTAHOBKA LEJNHM U IJIaHUPOBAHUE HCCIIEOBaHUs, aHAJIU3 JaHHBIX U
NOJTy4E€HHUE BBIBOJIOB).

[IpeanouturenbHol (OpMOIl OCBOECHHA MOAYJSA SABISETCS MNPAKTUKYM,
porpaMma KOTOpOro BKIFOYAET:

pelieHre 3a7ad, OTHOCAIIMXCS K pasIMuHbIM pas3ienaM M TeMaM Kypca
(u3HKHU, B TOM YUCIIE 3a7a4, UHTErPUPYIOIINX COIEPKAHUE PAZHBIX Pa3/IENoB;

BBINIOJIHEHUE JTA0OOPATOPHBIX PabOT M OMBITOB (BKJIOYAsi padOThl U OMbBITHI U3
nepeyHer K paszzeliaM Kypca) B YCJIOBHUSIX CaMOCTOATEIBHOTO IUJIaHUPOBAHMS
OpPOBEACHUS UCCIIEOBaHMs, BEIOOpAa U OOOCHOBAHUS METO/1a U3MEPEHUS BEIUYUH,
cOOPKH IKCTIEPUMEHTAIILHON YCTaHOBKH;

BBINIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUM MPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3amaHusl MO ECTECTBEHHO-HAYyYHON TIpaMOTHOCTH), B TOM YHCIE 3aJaHul C
MEXIPEIMETHBIM COJIEP)KAHUEM;

paboTy HaJ rPyINIOBBIMU WIM UHIUBUIYAIbHBIMHA POEKTAMHU, CBSI3aHHBIMU C
coJiepKaHUEM Kypca PU3UKH.

N3yyenune mOBTOPUTETHHO-0000IIAIOMIETO MOMYIS MOXKET 3aKaHYMBAThHCS
NPOBEACHUEM IHArHOCTUYECKON paboThl 3a Kype (DUM3HMKHU yrIyOJIEHHOTO ypOBHS,
BKJIIOYAIOIIEH 3aJaHusl pa3HOrO0 YPOBHS CIOXXHOCTU. Pe3ynbTarbl BBIOJHEHUS
JMArHOCTUYECKON pabOoThl MOT'YT MOKA3bIBaTh CTEIIEHh TOTOBHOCTH O0YYaIOLIUXCs
K OCHOBHOMY TIOCYAapCTBEHHOMY JK3aMeHy 10 (Qu3MKe, a TaKxke
CBUJETENBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU rPaMOTHOCTH.



IIJIAHUPYEMBIE PE3VJIbTATBI OCBOEHHM A ITPOT'PAMMEI 11O ®U3UKE
HA YTUIVBJIIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHN A

N3yyenue ¢u3nku HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAMPABICHO
Ha JOCTH)KEHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pEe3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pe3ynbraTe udydyeHus: pu3NKU Ha ypOBHE OCHOBHOI'O 00IIero 00pa3oBaHuUs
y obOyuatomierocs OyayT copMHUpPOBaHBI CIECIYIOIMINE JIUUHOCTHBIE PE3YJIbTAThI B
YacTH:

e l)nampuomuuecxkozo éocnumanus:

IIPOSIBJIEHNE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUMCKOU
(bu3nyecKol HaAyKu;

[EHHOCTHOE OTHOILIEHHUE K TOCTH)KEHUSIM POCCUNUCKHUX YUEHBIX-(PU3UKOB;

o 2)2pascoanckozo u Oyxo8HO-HPABCHBEHHO20 60CHUMANHUA:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKIEHUU OOIIECTBEHHO 3HAYMMBIX
U DTUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKCHHUI
[)76370 478

OCO3HAHHUE BAXKHOCTH MOPAIbHO-3TUYECKUX MPUHIUIIOB B JEATEIbHOCTH
Y4E€HOT0;

e 3)IcmemuyecKo20 60CHUMAHUA:

BOCHIPUSITHE ACTETUYECKUX KauecTB (U3MUECKOW HayKu: €€ TapMOHUYHOIO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

o 4)uyennocmu HaAyuHO20 NOZHAHUSA:

OCO3HAHUE IIEHHOCTH (U3NUYECKON HAyKU KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI DPA3BUTHUS TEXHOJIOTMM, BaXXHEHIIEH COCTABJISIOLICH
KYJIbTYPBI;

OpUEHTAIlMsl B JCATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/iCTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOBL;

pa3BUTHE HAYYHOW JHO003HATEIBLHOCTH, HMHTEpPEca K HCCIEN0BaTEIbCKON
NEeSATENbHOCTH;

e 5)dhopmuposanusn Kynbmyput 300p06ba u IMOYUOHAILHOZ0 O1AONOTIYUUA:

OCO3HAHHME IIEHHOCTHM Oe30macHoro obOpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXXHOCTH TMPaBWJI OE30MAaCHOTO TIOBEJACHHS Ha
TPAHCIIOPTE, Ha JOpOrax, C JJEKTPUUYECKUM M TEIUIOBBIM OOOpY/IOBaHUEM B
JIOMAITHUX YCIOBUSIX;

c(OpMHPOBAHHOCTh HaBbIKa pedieKcuH, MpU3HAHUE CBOEro IMpaBa Ha
OIIMOKY M TaKOTO € MpaBa y APYroro 4eIOBeKa;



e 6)mpyooeoco eocnumanus:

AKTUBHOE YYacTH€ B pEIICHHHM MPAKTUYECKHX 3aJay (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aliu, ropoja, Kpas) TEXHOJIOTHUYECKON M COIUaIbHOM
HAIPaBJIEHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3NYECKUX 3HAHUM;

MHTEpEC K MPAKTUYECKOMY U3YyUECHUIO MPOdecChil, CBI3aHHBIX C (PUBUKOM;

e 7)IK0J102U1eCK020 60CHUMAHUA:

OpHEHTaIlMAd Ha TPUMEHECHHE (PU3MUECKHX 3HAHUHW IS pelieHus 3a7ad B
0o0JlJaCTU  OKpYXaIoIllel cpelbl, IUIAHUPOBAHUS IOCTYNKOB M OILEHKH HX
BO3MO>KHBIX TTOCJIEACTBUMN JIJIs1 OKPYKAIOIIEH CPEeIbI;

OCO3HAaHHE TJI00aJBLHOTO XapakTepa IKOJIOTMYEeCKUX MpoOJeM W MmyTed ux
penieHus;

o 8)aoanmavyuu K UBMEHANOWUMCA YCII06UAM COUUATILHOU U RPUPOOHOTL
cpeowl:

NOTPEOHOCTh BO B3aMMOJCUCTBUM TIPU BBIMOJIHEHUU HUCCIEIOBAHUM U
POEKTOB (PM3UYECKON HATIPABICHHOCTH, OTKPBHITOCTH OTBITY U 3HAHUSM JPYTHX;

MOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH Uepe3 MPaKTHUUECKYIO
NEATENbHOCTD;

noTpeOHOCTh B (DOPMHPOBAHWM HOBBIX 3HAHUN, YMEHUU (HOPMYIUPOBATH
U7Ieu, IOHSTHUS, TUTIOTE3bl O PU3UUECKUX OOBEKTAX U SBJICHUSIX;

0CO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00JacTU
buzuku;

IUTAHUPOBAHNWE CBOETO pa3BUTUS B TPUOOPETEHUM HOBBIX (U3HUYECKUX
3HAHUU;

CTpEMJICHUE aHAJTU3UPOBATh U BBISBIISATH B3aUMOCBSI3U NMPUPO/IBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (U3UUECKUX 3HAHUM;

OLIEHKAa CBOMX JECHUCTBUUA C YYE€TOM BJHWSIHUSA Ha OKPYXAKOLIYIO Cpedy,
BO3MOKHBIX TJI00ATBHBIX MOCIEICTBHIA.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynpTaTe OCBOEHHS TporpamMmbl MO (PU3MKE HA ypPOBHE OCHOBHOTO
oOurero oopazoBanus y o0ydaromierocsi OyayT copMUpOBaHbl MeTaNpeAMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATENIbHBIE YHUBEPCAIbHBIE YUeOHbIE ICHCTBHS,
KOMMYHUKATUBHbIE  yHHUBEpCajbHble  yueOHbIE  JIEWCTBUS, PETyJATHBHbIC
yHHUBEpCalbHbIEC y4EOHbIE TEHCTBUS.

Io3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUSA
ba3oBble j1ornueckue AefcTBUs:
BBISIBIISITh M XapaKTePU30BaTh  CYIECTBEHHbIE TMPU3HAKU OOBEKTOB
(s1BIICHMIT), KITacCU(DHUIIMPOBATD UX;



BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEUUSI B paccMaTpUBaeMbIX (akTax,
JTAHHBIX U HAOJIOICHUSX, OTHOCAIIUXCS K (PU3NUECKUM SBIICHUSIM;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M TIPH  U3YYCHUH (HU3UUYECKUX
SIBJICHUW M TMPOIECCOB, J€NaTh BBIBOJLI C HCIOJIB30BAHUEM JICYKTUBHBIX WU
WHJYKTUBHBIX  YMO3aKJIIOUEHUHN, BBIJBUTaTh THUIOTE3bI O  B3aUMOCBS3SX
(bU3UYECKUX BEIIMYUH,

CaMOCTOSITETILHO BBIOMpATh CIOCOO perieHus: yueOHo# (Qu3znyeckon 3amayu
(CpaBHEHHE HECKOJIbKUX BapUAaHTOB PEIICHUsI, BRIOOp HamOoJiee MOAXOJSIIEro C
y4ETOM CaMOCTOSITEIHLHO BBIICICHHBIX KPUTEPUEB).

ba3zoBble ucciaegoBare/ibCKue 1eiCTBUA !

UCIIO0JIb30BaTh BOIPOCHI KaK UCCIIEIOBATEILCKUN HHCTPYMEHT MTO3HAHHS;

MPOBOJIUTH MO CAaMOCTOSITEILHO COCTABJIEHHOMY IUIAHY OMbBIT, HECI0KHBIM
bu3nUecKuil SKCIEPUMEHT, HEOOJIbILIOE MCClIeIOBaHNE (DU3UUECKOTO SIBJICHUS;

OILICHMBATh HAa MMPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OpMAIINIO, TTOTYYCHHYIO
B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITEILHO (HOpPMYNIHpPOBaThH OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM
POBEIEHHOIO HAOIIOACHHUS, OIbITa, UCCIIEIOBAHUS;

IPOrHO3UPOBATH BO3MOXKHOE JIalibHENIIIee pPa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKXKe BBIJBUTaTh MPEINOIOKEHUS 00 WX PAa3BUTUM B HOBBIX YCIOBHUAX U
KOHTEKCTax.

PabGora ¢ undopmanmeii:

IPUMEHATh PA3IUYHBIE METOJIbl, HHCTPYMEHTBhI U 3alpOChl NPU MOUCKE U
otOope nHpopMaIKU WK JAHHBIX C YUETOM MPEITI0KEHHON yueOHOoU pusznueckoi
3a/1a4u;

aHAIM3UPOBATh, CHUCTEMATHU3UPOBaTh W HWHTEPHPETUPOBATH HH(POPMALUIO
Pa3IUYHBIX BUIOB B (JOPM MIPEICTABICHNUS,

OLICHUBATh HAAEKHOCTH HMHPOPMAIMU 10 KPUTEPUSIM, MPEIIOKECHHBIM
y4HUTENIeM WK CHOPMYITUPOBAHHBIM CAMOCTOSITENIHHO;

CaMOCTOSITENTLHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHbOpMAIM W WUIIOCTPUPOBATH pEIIaeMble 3aJadd HECIOXKHBIMH CXEMaMH,
quarpaMMaMM, HHOHM TpadUKoi U NX KOMOMHALUSIMHU.

KoMMmyHukaTuBHBIE YHHBepcaIbHbIe YueOHbIe 1eHCTBUS:

B XOA€ OOCyXJeHusi ydyeOHOro marepuaina, pe3ylbTaToB JabOpaTOPHBIX
paboT M TPOEKTOB 3aJaBaTh BOMPOCHl IO CYIIECTBY OOCYXKIAaeMOW TeMbl H
BbICKa3bIBaTh WJEW, HAICJICHHbIE Ha peUIeHHe 3aJaud U MOoJAJep)KaHue
0JaroxeIaTeIbHOCTH OOIICHUS;

COTIOCTABJIATH CBOM CYXKJICHHUS C CYXKICHUSIMH JIPYTUX YYaCTHUKOB IHAIIOTa,
O0OHapyXUBaTh Pa3IM4YMe U CXOACTBO MO3UIIUIA;

BbIpaXaTh CBOIO TOYKY 3PEHMSI B YCTHBIX M MMIUCbMEHHBIX TEKCTaX;



nyOJIMYHO MPEACTABISTh PE3YJIbTAThl BBIMOIHEHHOTO (U3MYECKOrO OIbITa
(3KCTIEpUMEHTA, UCCIIEJOBAHMUS, ITPOEKTA);

INOHMMATh M HCIIOJIb30BAaTh NMPEUMYILECTBA KOMaHAHON M WMHAMBUAYATbHON
padoThI IPU PELIEHUH KOHKPETHOW (PU3NYECKON POOIEMBI;

NPUHUAMATh eI COBMECTHON AESITETbHOCTH, OPTraHU30BBIBAThH JACHCTBHUSI 110
e€ JIOCTIIKEHHUIO: pacHpeleNiarTh poiiu, OOCYKIaThb NPOLECChl U Pe3yJbTaThl
COBMECTHOM paboThI, 000011aTh MHEHHUS HECKOJIBKHUX JIIOJICH;

BBINIOJIHATH CBOIO YacTh pabOThI, JOCTHras KaueCTBEHHOI'O PE3yJibTara IIo
CBOEMY HAIPaBIICHUIO W KOOPAMHHUPYS CBOM JEUCTBUS C JPYTUMH YJICHAMH
KOMaH/1bl;

OLICHMBaTh KayeCTBO CBOEro BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUsM,
CaMOCTOSTENILHO C(POPMYITMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSL.

PerynsiTuBHBIC YHHBeEpPCAJbHbIe YUeOHbIE AeliCTBUSA
Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYalUsIX, TPEOYIOLUIUX Is
penieHust GU3NIECKUX 3HaAHU;

OPUEHTUPOBATbCS B  PA3NUYHBIX  MOAXOAAX  NPUHATHS  PEIICHHM
(MHIMBHUYaTbHOE, IPUHATUE PEILICHUS B TPYIINE, TIPUHATUE PELICHUN TPYIIION );

CaMOCTOSITENIFHO COCTAaBJISATh AJTOPUTM pelieHHs] (U3NYECKON 3anauu Win
IUIaH HCCIEAOBAaHUSA C YYETOM HUMEIOUIMXCA PEeCcypcoB U  COOCTBEHHBIX
BO3MOKHOCTEW, ApTYMEHTHPOBATh MPEJIaracMble BApUAHTHI PELIEHUN;

JieNiaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBIN HHTEJVIEKT:

JaBaTh aJIEKBaTHYIO OLEHKY CUTYal[Uu U Mpeiarath IjiaH €€ N3MEHEHNUS,

OOBSACHATh  MPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHs])  pe3ylbTaToB
JESITENbHOCTH, 1aBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHUCJIE B XOJ BBIIIOJHEHHUS
(U3NYECKOr0 HUCCIENOBAaHMUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOATEIBCTB,
U3MEHMBIIMXCSA CUTyallul, YCTAHOBJIEHHBIX OIIMOOK, BO3ZHUKIIHUX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHE PE3yNbTaTa LEIN U YCIOBUSM.

CTaBUTh ce€0s1 HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIopa WIH AUCKYCCHU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIoOro.

NpU3HABaTh CBOE MPABO HA OLIMOKY MpHU PelIeHUH (PU3NYECKUX 3a7a4d WM B
YTBEP)KJICHUAX Ha HAyYHBIE TEMBI U TAKOE K€ MPABO APYIoro.

HPEIMETHBIE PE3YJIBTATBI

K xoHIty 00y4eHwust @ 7 Kiacce IpeIMETHBIC PE3YJIbTAThl HA YTITyOJICHHOM YPOBHE
JIOJIKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:



UCIIOJIH30BaTh MOHATHS: (PU3NUECKUE U XUMHUYECKUE SIBJICHUsI, HAOII0ICHUE,
OKCIIEPUMEHT, MOJI€lb, THUIOTE3a, EAUHMIBI (U3HMYECKUX BEIUYUH, aTOoM,
MOJIEKYJIa, arperaTHble COCTOSHUSI BellecTBa (TBEPIOE, JKHUIKOE, ra3000pa3Hoe),
MEXaHWYeCKOe JBWKEHHE (PaBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJUHEUHOE),
TpaekTopus, paBHOAEHCTByomas cui, nedopmanus (ymnpyras, IUIacTHYECKasi),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

YBEPEHHO pa3nuuarh siBleHus (auddys3us, TEIIOBOE [BIKCHHE YaCTHI
BEI[ECTBA, PABHOMEPHOE JBWKCHHE, HEPABHOMEPHOE JBIKCHHE, WHEPIUS,
B3aUMOJICHCTBHE TEJ, paBHOBECHE TBEPBIX TN C 3aKPEIUIEHHON OChIO BpallleHUS,
nepenaya JaBieHUs TBEPIABIMH TEJIAMH, >KUIKOCTIMH M Ta3zaMu, aTMOc(hepHoe
JIaBJICHUE; JIABAaHUE TEJl, IPEBPAIICHUS MEXAaHUYECKON SHEPTUH) MO OMUCAHUIO UX
XapaKTePHbIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
(buznueckoe sBICHUE;

pacno3HaBaTh  MPOSIBIICHWE  M3YYEHHBIX  (U3MUECKUX  SIBJICHUU B
OKpyXaromeM Mupe (B TOM uucie (U3NYECKHUe SBICHUS B MPUPOJE: TMPUMEPHI
JIBWO)KEHUS C PA3JIMYHBIMUA CKOPOCTSIMHA B KMBOM M HEXHBOW MPUPOJIE, NECHUCTBUE
CWJI TSDKECTH, TPEHHMsI, YIIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHUE aTMOCHEPHOTro
JIABJICHUS] HA XWUBOW OpraHW3M, IIaBaHWE PbIO, pblYard B TeNE YeOBEKa), MpHU
ATOM TMEPEBOJUTHh MPAKTUUECKYIO 3ajladyy B YYEOHYIO, BBIIEIATH CYIIECTBEHHbIC
CBOMCTBa (MpuU3HaKU) GU3UIECKUX SABICHUN;

OMKCHIBATh HU3YyUYEHHBIE CBOMCTBA Tell W (U3MYECKUE SBICHUS, HCIOJIb3YS
dbusznueckre BeNMYUHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpEMS, IYTh,
CpelHsisi CKOpPOCTb, CUJia YIOPYrOCTH, CWJIa TSKECTH, BEC Teja, Cujla TpPEHHS,
JaBJieHUE TBEPJIOro Teja, JaBJIE€HUE CTONOA >KUIKOCTH, BBITAIKWUBAIONIAS CHUJIA,
MexaHu4deckass paboTa, MOIIHOCTh, IUIEUO CHJIbI, MOMEHT CHJIbl, KOA(HUIIMEHT
MOJIE3HOT'O JIEMCTBUS MEXAaHU3MOB, KHHETHUECKasl ¥ IOTEHI[MaIbHAs SHEPTHUs ), IPU
ONHMCAHWH TPABWIHHO TPAKTOBATh (PU3MUECKUN CMBICI HCIIONH3YEMBIX BEIUYUH,
uX O0003HAYEHUS] W EAUHUIBI (PU3UYECKUX BEIUYUH, HAXOAUTh (HOPMYIIHI,
CBSA3BIBAIOLIUE JTAHHYIO (DU3UYECKYIO BEIUYHMHY C IPYTMMU BEIUYHMHAMU, CTPOUTH
rpaduKy U3Y4EeHHBIX 3aBUCUIMOCTEW (PM3NIECKUX BEITUYHH,

XapakTepu3oBaTh CBOWCTBA Tel, (PU3NUECKUE SBJICHUS U MPOIIECCHI,
UCIIOJIb3YsI MpaBUia CIOKEHUsI CHII (BIIOJIb OJHOM mpsAMoii), 3akoH ['yka, 3aKoH
[Tackans, 3akoH Apxumena, MPaBUIO paBHOBecHs pblyara (0J0Ka), «30J10TOE
IpaBUIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOW SHEpPruu, Mpu 3TOM
JIaBaTh CJIIOBECHYIO (POPMYJHPOBKY 3aKOHA M 3alUCHIBATh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

CTPOUTH MPOCThIE (PU3UYECKHE MOJEIU PeaTbHBIX OOBEKTOB, MPOILIECCOB U
SIBJICHUM, BBIJENSATH IPU STOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA



00BEKTOB, MPOLIECCOB, SIBICHUH, MPUMEHITh (U3NUECKUE MO 151 O0BICHEHUS
(bu3MUeCKUX MPOIIECCOB U PEIIeHUs YIEeOHBIX 3a/1aY;

OOBSCHATHh (PU3UYECKUE SBJICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTYyallud MpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, U peuaTh
KauyeCTBEHHbIE 3a/1aud, B TOM 4YHUCJIE TPeOYIOIUe YHUCIECHHOTO OLEHUBAHUS
XapaKTEPHBIX 3HAYECHUN (PU3NYECKHUX BEIIUYUH, MIPU ATOM BBIOMpATH aJIEKBATHYIO
(bu3nUecKyt0 MOJEINb, BHISBISATH MPUUYNHHO-CIICICTBEHHBIC CBSI3M U BHICTPAUBAThH
JIOTUYECKYI0 IIENOYKY pacCyXJICHHd C ONOpOod Ha U3Y4YEHHbIE CBOMCTBA
bu3ndecKux sABIeHUH, GU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

pemiath pacy€THble 3aauu (B 2—3 ACHCTBUS) MO M3ydyaeMbIM TeMaM Kypca
¢dbu3nKu, BHIOUpas afeKBaTHYIO (PU3MUECKYI0 MOJIEIb, C UCIIOIh30BAHUEM 3aKOHOB
U (HopMyJI, CBA3BIBAIOIIMX (PU3NYECKHE BEIMYUHBI, 3alMChIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE pEUICHUE 3a/layd, BBISBISATH HENOCTAIOUIUME WM H30bITOUHBIE
JaHHbIe, OOOCHOBBIBATH BBHIOOP METOAA pEIIEeHUs 3aJadyH, MCIOJIb30BaTh
CIPABOYHBIE JAHHbIE, TPOBOJUTH MATEMAaTHYECKHE MPEOOpPa3OBaHUS U PACUETHI,
OLICHMBATh PEAIMCTHYHOCThH IOJIYYEHHOIO 3HAaY€HUs (PU3NYECKOW BEIUYMHBI U
OTpEAENSITh Pa3MEPHOCTh (PU3NYECKOW BEIMYUHBI, MOJIYYEHHOW MpHU PEIICHUH
3a/1auu;

pacno3HaBaTh NpPOOJIEMBI, KOTOPbIE MOYHO PEIIUTh NpPH HNOMOILIU
(¢u3nuecKuX METOJO0B, M TNpeljaraTb OPUEHTUPOBOYHBIM CHOCOO pEIIeHHS, B
ONKMCAHUM  WCCJEAOBAHMS  PACMO3HABATh  MPOBEPAEMOE  MPEIIOIOKEHUE
(rumoresy), UHTEPIPETUPOBATH MMOTYUECHHBIN pPE3yJIbTaT;

MPOBOJIUTH OMBITHI MO HAOIIOAEHUIO (PU3UYECKUX SBJICHUN MU (PU3NUECKUX
cBOMcTB Ten (nuddysus, TEIUIOBOE paCIIMPEHUE Ta30B, SBJICHUE WHEPIUH,
U3MEHEHHE CKOPOCTH MPHU B3aUMOJEHUCTBUU TEJ, Tepeada JaBICHUS KUJIKOCThIO
U Ta30M, MPOSIBICHUE ACHCTBUS aTMOC(EPHOTrO MaBIICHUS, NEUCTBUE IMPOCTHIX
MEXaHU3MOB): (OPMYJIHPOBATH TPEANONIOKEHUE (THIMOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaOIIOAEHUH, CAMOCTOSATENBHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U GOPMYITUPOBATH BHIBOJIBI,

NPOBOJUTH TPSMBIE W KOCBEHHBIE W3MEPEeHHS (U3MYECKUX BEITUINH
(paccTostHue, IPOMEKYTOK BpEMEHH, Macca Tena, 00bEM Tela, cuila, TEMIeparypa,
IUIOTHOCTh JKUIKOCTH W TBEPAOTO Tela, CUia TPEHUS CKOJIbKEHUS, JaBJICHHE
BO3/lyXa, BBITAJKUBAIOUIAs CHUJIA, JNEHUCTBYIONIAs HA TOTPYKEHHOE B KHUAKOCTh
TENO, KOA((UIMEHT TOJE3HOr0  JEHCTBUS  MPOCTBIX  MEXaHM3MOB) C
UCIIOJIb30BAaHUEM AHAJOrOBBIX M LU(MPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOD
MeTo/la Hu3MepeHus, (PUKCHUPOBaTh IOKa3aHUS MPUOOPOB, HAXOAUTH 3HAYCHUE
U3MEPSIEMOM BEIIMYMHBI C TTIOMOIIBIO YCPEAHEHUS PE3YJIbTATOB CEPUU U3MEPEHUN U
OLICHUBATh OTPEUTHOCTh U3MEPEHUN;



MPOBOJIUTH HECIOXKHBIE IKCIEPUMEHTAIbHBIC HMCCICIOBAHUS 3aBUCUMOCTEH
buznuecknx BETWYUH (3aBUCMMOCTH MYTH PaBHOMEPHO IBMXKYILETOCS Teja OT
BPEMEHU JBWKEHMS Tela, CWIbl TPEHUS CKOJIBXKEHUS OT CWJIbl HOPMAJIbHOI'O
JaBJICHUsI, KauecTBa OOpaOOTKM TMOBEPXHOCTEM Tel W HE3aBUCUMOCTH CUJIbI
TPEHUs OT TUIOIMIATU CONPHUKOCHOBEHUS TE€J, CWJIBI YIPYTOCTH OT YAJWHEHUS
OpPY>KUHBI, BBITAJIKUBAIOLIEH CHIBI OT 00bEMa MOTpYKEHHOM yacTH Teaa U OT
IUIOTHOCTH KHUJIKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Tella, OT TIyOWHBI, Ha
KOTOPYIO MOTPYXKEHO TEJIO, YCIOBUM TUIABAHUS TEJI, YCIOBUM PaBHOBECHS pbluara
U OJIOKOB): COBMECTHO C YyuuTeneM ¢GOpMyIHpOBaTh 3aladyy U THUIOTE3Y
UCCIIEZIOBAHUS, CAMOCTOSITENIbHO IUIAHUPOBATh HCCIIEJOBaHUE, CaMOCTOSATEIbHO
coOuparh HKCIEPUMEHTAIbHYIO YCTAHOBKY C HCIIOJb30BAaHUEM HWHCTPYKIIUH,
NPECTABISATH MMOJYYCHHBIE 3aBUCUMOCTH (DU3NYECKUX BETUYHMH B BHJIEC TaOIUI] U
rpa@uKoB, OILEHMBATh MOTPEIIHOCTH, JeJlaTh BBIBOABI IO pe3yJbTaTaM
UCCJIeIOBAHNUS,

coOmonaTth TpaBWia TEXHUKH Oe30macHoro Tpyna npu pabote ¢
1a00paTOPHBIM 00OPYIOBAHUEM;

YKa3bIBaTh NPUHIIMIBI JEUCTBUS IPUOOPOB M TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETp, JTUHAMOMETpP, COOOIIAIOIIMECs COCYIbl, OapomeTp, pblyar,
ITOABYYKHBIN 1 HEMTOABUKHBIN 010K, HAKJIOHHAS INIOCKOCTD;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUIECKUX
YCTPONCTB U TEXHOJIOTMYECKUX IMPOIECCOB C OMOPON HAa HUX OmucaHus (B TOM
qyciie: NOJUIMITHUKY, YCTPOHCTBO BOJONPOBOJA, THAPABINYECKHI Mpecc, CU(OH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), HUCHOJb3Yysd 3HAHHUS O
CBOMCTBax (U3MYECKUX SBJICHUM U HeoOXoAaumble (U3HUECKUE 3aKOHBl U
3aKOHOMEPHOCTH;

UCTOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH H3YYEHHBIX TEXHHUYECKHX
YCTPOMCTB, HM3MEPUTENBbHBIX MPUOOPOB U TEXHOJOTHYECKUX TMPOIECCOB MpHU
pelIeHny y4eOHO-TIPaKTUYECKUX 3a/1a4;

NPUBOJIUTH MIPUMEPHI (HAXOAUTH HH(POPMALIUIO O PUMEPAX) MPAKTHYECKOrO
UCTOIb30BaHUS (PU3MYECKUX 3HAHUN B MOBCEIHEBHOM KHU3HU AJIA 0OECIIeUeHHUs
0€e30MacHOCTH NpPHU OOpAIEHUH C NpUOOpaMH U TEXHHUYECKUMH YCTPOWCTBaMH,
COXpaHEHUsi 370pOBbS M COONIOACHUS HOPM SKOJOTMYECKOro TOBEACHUS B
OKpYXKalollen cpese;

OCYILECTBISATH OTOOpP UCTOYHUKOB MH(OpMAIMK PU3NIECKOTO COACPKAHUS B
WNHrepHeTe, caMOCTOATENBbHO (QOpPMYNIHpYsl TOWUCKOBBIA 3alpoc, Ha OCHOBE
UMEIOIUXCSl 3HAHUN W TYTEM CpaBHEHHUS pPaA3JIMYHBIX HMCTOYHUKOB BBIJIEIAThH
UHpOpMAIMIO, KOTOpas SIBISETCS NPOTUBOPEUYMBOM MM  MOXET  ObITh
HEJI0OCTOBEPHOM;



UCIIOJIb30BaTh TPH BBITOJIHCHHM YYCOHBIX 3aJaHUN HayYHO-TIOMYJISPHYIO
AUTEpaTypy (HU3MYECKOTO CONepKaHUs, CIPABOYHBIE MaTEpHUalibl, PECypChl CETH
WNurepHer, Bnanerb mnpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(OpMaIK U3 OAHOIN 3HAKOBON CUCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBIC KpAaTKHE IMUCHBMCHHBIE W YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 HMCTOYHHKOB MH(MOpMaIuu (U3NUECKOTO CONEpKaHHs, B TOM YHUCIE
nyOJIMYHO JeNaTh KpaTKue COOOIEHUs O pe3yjbTaTax MPOEKTOB WU Y4EOHBIX
UCCJICIOBAHNUM, TP 3TOM TPAaMOTHO WCIIOIb30BAaTh W3YYEHHBINM IMOHATHWHBIN
ammapar Kypca (GU3UKH, COTIPOBOXKIATh BRICTYIUICHHE ITPE3CHTAIINCH;

IpU BBIMOJTHEHUU YUYEOHBIX TMPOEKTOB W HCCIEAOBAHHUMN paclpenensTh
00513aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/1adyaMU, CICANUTH 3a
BBITIOJTHCHWEM TUIaHA JCHCTBUH, aIeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJI B
NESATENbHOCTh TPYMINbl, BBICTpPAaUBAaTh KOMMYHHKAaTHBHOE B3aWMOJCICTBUE,
YUUTBHIBAasE MHEHHE OKPY>KAIOIIHX.

K koHmy oOyueHus ¢ 8 Knacce mpeaMeTHble pe3yibTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTPaXkaTh C(POPMHUPOBAHHOCTH y O0YUAIOIINXCSI YMEHUI:

UCIIOJIb30BaTh MOHATHA (Macca W pa3Mepbl MOJIEKYJI, TEIIOBOE JIBHXKEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHMSI BEIIECTBA, KPUCTAJUIMYECKHE U
amMmop(HbIe Tela, HACBHIILEHHBIM M HEHACBHILEHHBIM map, CrocoObl W3MEHEHUs
BHYTPEHHEHW DJHEPrUH, JJIEMEHTAPHBIA JIIEKTPUYECKHM 3apsll, NPOBOJHHUKHU,
NOJYIPOBOAHUKHU, TUINEKTPUKU, UCTOYHUKHU IMOCTOSIHHOTO TOKA, AIEKTPUUECKOE U
MarHUTHOE TMOJs, ONTHYECKash CHUCTEMAa) U CHUMBOJUYECKUM SI3bIK (PU3MKU TIPH
pellIeHn Y4eOHbIX U MPAaKTUUECKUX 3a7ay;

YBEPEHHO pa3iuyaTh SBJIEHUS (TEIUIOBOE PACUIMPEHHE (CIKATHE), TEIIOBOE
paBHOBeCHE, MOBEPXHOCTHOE HATSKEHUE, CMAYMBaHWUE, KaNWUIAPHBIE SBICHUS,
UCIIapeHue, KOHJACHCAIMs, IUIaBIICHUE, KPUCTAJUIM3allUs, KHUIIEHUE, CIIOCOOBI
Terionepeaayn (TerIonpoOBOAHOCTb, KOHBEKIINS, U3IyYEHHUE), TEIIOBBIE NOTEPH,
JNEKTpU3auus Tell, B3aUMOJEUCTBUE 3apsg0B, ACHUCTBHS DIIEKTPUYECKOrO TOKA,
KOPOTKO€ 3aMbIKaHUE, B3aUMO/IEMCTBUE MAarHUTOB, AEMCTBME MarHUTHOT'O NOJIA Ha
IPOBOJHUK C TOKOM) IO OINHCAHUIO MX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3HUECKOE SIBJICHHUE;

pacno3HaBaTh  MPOSIBJIEHUE  M3YYEHHBIX  (PU3NYECKHX  SABJICHHM B
OKpyXkaromeM wmupe (B TOM 4ucie (U3MYECKUE SBICHUS B MNPUPOJE:
MOBEPXHOCTHBIE M KaNWUISIPHBIE SIBIICHUS B MNPUPOAE, KPUCTAILIBI B MHPHUPOJE,
u3nydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE Opu3bl, 00pa3oBaHHE POCHI,
TyMaHa, WHes, CHera, JJICKTPUYECKHE SBJIEHUS B aTMocdepe, 3JIEKTPUYECTBO
KUBBIX OPraHU3MOB, MarHUTHOE ToJsie 3eMIIH, APeid MOITHOCOB, pOJIb MATHUTHOTO
noas JUIA KM3HM Ha 3emie, IMOJSIPHOE CHUSHUE), IIPU O3TOM IEPEBOJUTH



NPaKTUUECKYI0 3a7ady B Y4eOHYI, BBIIEIATh CYIIECTBEHHbIE CBOMCTBA
(mpu3Haku) GU3NICCKUX SBIICHUH;

ONKCHIBATh M3yUYEHHBIE CBOMCTBA TNl W (U3MUECKUE SBICHUS, MCIOJB3YS
dbu3nyeckre BeIWYMHBI (TEeMIleparypa, BHYTPEHHSISI DJHEPTHs, KOJIMYECTBO
TEIJIOThI, paboTa rasza, yjaelbHas TEIUIOEMKOCTh BEIECTBA, yiAelbHas TEIUIoTa
TUTABJICHUSI, YZAENIbHAsI TEIIoTa MmapooOpa3oBaHuUs, yiAelbHasl TEIJIOTa CTOpaHUs
TOTUTMBA, KO (PHUIIMEHT MOJIE3HOTO EHCTBUS TEIJIOBOM MAITMHBI, OTHOCUTEIbHAS
BJIQXXHOCTh BO3/yXa, OJIEKTPUUECKUM 3apsil, CuUjla TOKa, DIEKTPUUYECKOE
HaIpsKEHWE, COMPOTHBIICHUE TpoBoaAHMKa, DJIC B 1enu MOCTOSHHOIO TOKa,
ANEKTPUUECKOE VYIEIbHOE COMPOTUBJICHUE BEIIECTBa, pabdoTa U MOIIHOCTh
ANEKTPUUECKOT0 TOKA), MPU OMUCAHUU TIPABMUIHLHO TPAKTOBATH (PM3UUYECKHUI CMBICI
UCIIOJIb3YEMbIX BEIWYMH, X OOO3HAYEHUS W €AUHUIBI (U3UYECKUX BEJIMYUH,
HaXOJUTh (POPMYIJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJIMYUHY C APYTUMH
BEJIUYMHAMHU, CTPOUTH TPa(UKN U3YYSHHBIX 3aBUCUMOCTEN (PU3UUYECKUX BEIIUYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3NUECKHE SBICHHUS W IPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BEIIECTBA, yYpaBHEHHME TEIIOBOro OallaHCa, 3aKOH COXPAHEHUsS AJIEKTPUYECKOro
3apsiia, 3akoH KylloHa, MpUHUMI CYNEPINO3UIUU 3JIEKTPUUECKUX TOJIEH, 3aKOH
Oma mns yuactka uenu, npaBuia Kupxroda, 3akon Oma 11 MoHOM 1enu, 3aK0H
Jlxoynsi-JleHnia, 3aKOH COXpaHEHUs SHEPrUU, NMPU ITOM pa3indaTh CJIOBECHYIO
(bopMyITHPOBKY 3aKOHA M €r0 MAaTEMaTUYECKOE BhIPAKEHUE;

CTPOUTH MPOCThIE (PU3UYECKHE MOJENU PeaTbHBIX OOBEKTOB, MPOILIECCOB U
SIBJICHUM, BBIJENATh IPU HTOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, MPOIECCOB, SABJICHUN, MPUMEHATh PU3MUECKUE MOJICIU I OOBICHEHUS
(bu3MUECKUX MPOIIECCOB U PEIIeHUs YUEeOHbBIX 3a/1a4;

OOBSCHATH (PU3NUYECKUE SIBICHHUS, MPOIIECCHI U CBOWCTBA TEJ, B TOM YHCJIC U B
KOHTEKCTE CHUTyalluid NpaKkTHUKO-OPUEHTHUPOBAHHOTO XapakTepa, M pemaTh
KaueCTBEHHbIE 3aJjadyd, B TOM 4YHUCJE TpPeOYIOIHEe YHUCIEHHOTO OIEHUBAHUS
XapaKTEPHbIX 3HaYECHUN (PU3NYECKHUX BEJIIUYUH, MIPU ATOM BHIOMpATH aI€KBATHYIO
(bu3nUecKyt0 MOJENb, BHISBISATH MPUUYNHHO-CIICICTBEHHBIC CBSI3M U BHICTPAUBAThH
JIOTUYECKYI0 IIEMOYKY pACCYXIECHUU C OMOopoil Ha W3Yy4YCHHBIE CBOMCTBA
bu3znuecKux sBJICHUM, (PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN;

YBEPEHHO pellaTh pacuéTHbIe 3afayu (C omopoil Ha 2—3 ypaBHEHHUA) 1O
U3y4aeMbIM TeMaM Kypca (U3UKH, BEIOMpAs aIeKBaTHYIO (U3HUECKYIO0 MOJIETh, C
UCIIOJIb30BAaHUEM 3aKOHOB M (DOpMyI, CBSI3bIBAIOMIMX (DU3UYECKUE BEIWYUHBI,
3aMKUChIBATh KPAaTKOE YCJIOBUE M Pa3BEPHYTOE pEIIECHUE 3a/layd, BBISBISATH
HEJOCTAIOININE WM W30BITOUHBIE JaHHBIE, 00OCHOBBIBATH BHIOOP METO/IA PEIICHUS
3aJlaui, KCHOJb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATh METOAbl aHAIIN3a
pa3MepHOCTEH, UCTOIB30BaTh I'paUUECKUE METOJIbI PELICHUs 3aJ]a4, MPOBOIUTh



MaTeMaTU4YecKue MpeoOpa3oBaHMsi W Pacu€Thl, OLIEHUBATh PEATMCTUYHOCTD
MOJYYEHHOT'O0 3HA4YeHUs (U3MYECKOW BEIMYMHBI U OMNPENEISITh Pa3MEepPHOCTD
(¢u3nyecKoil BETUUUHBI, TOJIYYeHHON NPU PELICHUH 3a1a4u;

pacno3HaBaTh MPOOJIEMBI, KOTOpPbIE MOYHO PEIIUTh NOpH HNOMOIIU
(¢u3nuecKMX METOJO0B, M TMpeljaraTb OPUEHTUPOBOYHBIM CHOCOO pelleHus, B
ONMCAHUM  HWCCJIEAOBAHMS  PACIO3HABATh  IIPOBEPSAEMOE  MPEIIOIIOKEHUE
(rumoTes3y), HHTEPIPETUPOBATH MOJIYUEHHBIA PE3YNIbTAT;

IPOBOJUTH OMBITHI 1O HAOMIOIEHHUIO (PU3HUECKUX SABJICHUM WU (PU3UYECKUX
CBOMCTB TeN (KamWJUISIpHBIE SIBIICHHS, 3aBUCHUMOCTb JIaBJIEHUS BO3AyXa OT €ro
o0béMa U TemmepaTypbl, CKOPOCTH IIpolecca OCThIBaHMA (HArpeBaHUs) MpH
U3JIy4YEHUU OT I[IBETa U3Jydarole (MOrjonaroileil) MOBEepXHOCTH, CKOPOCTb
UCIIApEHHs] BOJbI OT TEMIIEpaTypbl JKUJIKOCTH M IUIOMAAM €€ IMOBEPXHOCTH,
ANEKTpU3aAlUs Tel U B3aUMOJEHUCTBHUE AIEKTPUUECKUX 3aps0B, B3aUMOCIHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3Yyaju3alllsi MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB,
JEICTBUS MarHUTHOI'O MOJIS Ha MPOBOJHUK C TOKOM, CBOWCTBA AJIEKTPOMArHuTa,
CBOMCTBA 3JIEKTPOJBUraTeNsl MOCTOSIHHOI'O TOKA): (POPMYJIMPOBATH IPOBEPSEMOE
npeanonoxkeHue (TUMOTe3y) O  BO3MOXHBIX — pe3yibTarax  HaOJIOJIEHUH,
CaMOCTOSITETTLHO COOMpPAaTh YCTAHOBKY W3 M30BITOUHOrO Habopa 00OpymaOBaHWS,
OIKCHIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOIBI;

OPOBOJAUTH TMpPSIMbIE W KOCBEHHbIE HW3MEpPEeHHUS (U3MUECKUX BEITUYHMH
(TeMmepaTypa, OTHOCHUTENIbHAs BJIAXHOCTb BO3/yXa, CHJla TOKa, HaIpsKEHUE,
ylenbHas TEIUIOEMKOCTh BELIECTBa, COMNPOTHUBIEHUE IPOBOAHMKA, paboTa u
MOILHOCTb 3JIEKTPHUUYECKOr0 TOKAa) C HMCIOJIb30BAHHEM AHAJIIOTOBBIX M IU(PPOBBIX
npuOOpoB, 00OCHOBBIBATH BHIOOP MeTOJa H3MepeHUus, (UKCUPOBATH IMOKAa3aHUs
npuOOpOB, HAXOAUTH 3HAYECHUE U3MEPSIEMON BEIUYHMHBI C MOMOIIBIO YCPEIHEHHUS
pE3yNbTaTOB CEPUU U3MEPEHUN U OLIEHUBATh MTOTPELIHOCTD U3MEPEHMIA;

OPOBOAUTH IKCIIEPUMEHTAIbHBIE MCCIECAOBAHNUS 3aBUCHUMOCTEH (PHU3UUECKUX
BEJIUYMH (3aBUCHMOCTH JABJIEHUS BO3/AyXa OT e€ro oO0bEéMa M HarpeBaHus WU
OXJIXK]ICHUS, UCCIIEOBAHUE SIBJICHUS TEIUIOOOMEHA IPU CMEILIUBAHUH XOJIOJHOU U
ropsiyeil BOJABI, 3aBUCUMOCTb COIPOTUBIEHUS IPOBOJHHUKA OT €ro JUIMHBI,
IUIONIaJIM  MONEPEYHOr0 CEYEHHs M YAEIbHOTO CONPOTHBIEHUS BEIIECTBA
IPOBOJIHUKA, CHJIBI TOKA, MPOTEKAIOIIEr0 Yepe3 MPOBOJIHUK, OT HAIpPSKEHUs Ha
IIPOBOJIHUKE, HMCCIIEIOBAHUE TOCIEAOBATENILHOIO M MapalieIbHOTO COSAMHEHUIM
IPOBOJHUKOB): COBMECTHO C Yy4HTeneM (OpMyIHpoBaTh 3adadyy M THUIOTE3Y
UCCIJIEIOBAHUSA, CaMOCTOSITEIbHO IIJIAHUPOBATH HCCIEJOBAHUE, CAMOCTOSATEIBHO
coOupaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY C HCIOJIb30BAHUEM HHCTPYKIIUH,
OPECTaBISATh MOJyYEHHbIE 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH B BHJIE TaOIUIL] U
rpadUKoB, OILEHUBaTh MOTPEIIHOCTH, JieJdaThb BBIBOJABI IO pe3yibTaTaM
UCCJIeIOBaHNUS;



cobmoaTh mpaBuia Oe3omacHOro Tpynaa Ipu pabore ¢ J1abopaTOpHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX NPUOOPOB, TEXHUUYECKUX
YCTPOWMCTB M TEXHOJOTHYECKUX IPOIECCOB C OMOpPOHl Ha WX omucaHus (B TOM
quclie: CHCTeMa OTOIUICHHUS JIOMOB, THTPOMETp, MapoBas TypOuHa, aMmIepMmerp,
BOJIETMETP, CUETUUK AIEKTPUUECKON 3HEPTUHU, JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelbHbIe  JJIEKTPONPUOOPHl  (IpUMEpHI), MPEIOXpaHUTENd U  HUX
OpUMEHEHHEe B OBITY W TEXHHKE, TMPUMEHEHHE TIOCTOSHHBIX MAarHuTOB,
AIIEKTPOMATrHUTOB, 3JIEKTPOJBUTATENh MOCTOSHHOTO TOKA), MCIONB3ys 3HAHUS O
CBOMCTBax (u3MYECKUX SBJICHHM, HEOOXonuMble (PU3NUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

pacrmo3HaBaTh TPOCTHIE TEXHMYECKHE YCTPOMCTBA M HU3MEPUTENbHBIC
npubOpel IO CXeMaM M CXEMaTUYHBIM PUCYHKaM (KHUIKOCTHBIA TEPMOMETP,
TEPMOC,  TICUXPOMETp, THUTPOMETp, [JIBUTaTellb  BHYTPEHHETO  CrOpaHus,
AIIEKTPOCKOI,  PEOCTaT), COCTaBIATh CXEMBbl DJJEKTPUUYECKHX  Lemed ¢
MOCTIIOBATEIbHBIM U TapajuieIbHBIM COCAMHEHHEM DJIEMEHTOB, pa3iuyas
yCIIOBHBIE 0003HAYEHUS DJIEMEHTOB AJIEKTPUYECKHUX IIETIel, UCTIOIh30BaTh CXEMBbI
U CXEMaTUYHbIE PUCYHKH U3YYEHHBIX TEXHMUYECKHUX YCTPOWCTB, U3MEPHUTEIbHBIX
nprOOPOB M TEXHOJOTUYECKUX IMPOLIECCOB MPU PEIICHUH y4eOHO-NIPAKTUYECKUX
3ajad;

NPUBOANTH MPUMEPHI (HAXOAUTh WH(OPMAIIUIO O MMPUMEPAX) MPAKTUIECKOTO
UCMOIb30BaHUs (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM KHU3HU AJI1 0OeCreUeHUs
0€e30MacHOCTH MpPHU OOpAIEHWH C NPUOOpPaMH U TEXHUYECKUMHU YCTPOMCTBaMHU,
COXpaHEHHUs 370pPOBbsI U COONIOJIEHUS HOPM DSKOJOTHYECKOTO TIOBEICHHUS B
OKpY’KaroIen cpene;

OCYILIECTBIATH MOUCK UH(pOpManu pu3ndecKkoro coaepxanus B HTepHere,
CaMOCTOSITENTFHO (POPMYIHpYsI TOUCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIUXCS
3HAaHUW W CpaBHEHUS JOMOJHUTEIbHBIX HCTOYHHKOB BBIACIATH WHGOPMAIHIO,
KOTOpast SIBJISIETCS MTPOTUBOPEUNBOM M MOXKET OBITh HEJIOCTOBEPHOIA;

UCTOJIb30BaTh MPU BBHIMOIHEHUHM Y4YEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
AUTEpaTypy (PU3HUECKOro COAEpKaHus, CIPaBOYHBIE MaTepUANbl, PECypChl CETH
WNuTepHer, BmameTh npuéMaMyd KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
UHPOPMAITUH U3 OJHOW 3HAKOBOHW CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHbMEHHbIE M KpaTKHWE YCTHBIE COOOIICHUS,
00001as nH(pOpMAaIUIO0 U3 HECKOJIBKUX UCTOYHUKOB (PU3MYECKOr0 CONEpKaHUs, B
TOM  4YHcle NyOJMYHO  MPEACTaBIATh  PE3yJNbTaThl  MPOSKTHOW  WIIH
UCCIIEZI0BATEIBCKOM NEATENbHOCTH, IPH 3TOM I'PaMOTHO MCIOJIb30BaTh N3Y4YECHHBIH
NOHATUWHBIM  ammapar  Kypca  (U3HMKH, CONPOBOXKIATh  BBICTYIJICHUE
IIPE3CHTALIUEN;



NP BBITIOJITHCHUH yYEOHBIX MPOEKTOB M HMCCICAOBAaHUN (PU3NYECKHUX TPOIECCOB
pacTpenensaTe OOS3aHHOCTH B TPYIIIE B COOTBETCTBUM C IMOCTABICHHBIMH
3a/layaMu, CJEIUTHh 32 BBIIOJIHECHHEM IUIaHA JIEUCTBUI W KOPPEKTUPOBATH €ro,
aZICKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B  JEATEIHHOCTh TPYIIIIHI,
BBICTpaWBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, TIPOSBIISISI TOTOBHOCTH
paspeniatb KOH(QIUKTHI.

K xoHmy oOyuenus 6 9 Knacce mpenMeTHbIE Pe3yabTaThl Ha YriayOJIEHHOM
YPOBHE JIOJKHBI OTpa)kaTh C(POPMHUPOBAHHOCTH y O0YUAIOIINXCSI YMEHUI:

UCTIOIB30BaTh MOHATHSA (CUCTEMa OTCUETa, OTHOCUTEIHHOCTh MEXaHUUECKOTO
JIBW)KCHUS, HEBECOMOCTh M TIEPErpy3KH, LEHTpP TSHKECTH, MEXaHUYECKUE BOJHBI,
3BYK, MH(Pa3BYK U YJIbTPa3BYK, O3JEKTPOMArHUTHBIE BOJIHBI, PEHTI'C€HOBCKOE
U3JIydeHHe, IIKaja 3JIeKTPOMAarHUTHBIX BOJIH, UCTOYHHKHU CBETA, OJIU30PYKOCTh U
JaJIbHO30PKOCTh, CIIEKTPHI UCITyCKAHUS M TOTJOomIeHus, anb(da-, 6era- U ramma-
U3JIy4€HUs, U30TOIbI, sJepHasl U TEePMOsAepHas YHEPreTuka) U CUMBOIUYECKUN
S3bIK (PU3UKY TPU PEIICHUU YYeOHBIX U MPAKTUYECKUX 33/1a4;

YBEPEHHO  pa3nuyaTh  SBJICHHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
NpSIMOJMHEWHOE JIBIDKEHHE, PAaBHOYCKOPEHHOE NPSIMOJIHMHEHHOE JBIKEHUE,
CBOOOJHOE MajeHHe Tel, JBWKEHHE II0 OKPY>KHOCTH, B3aMMOJEHCTBHE Tell,
paBHOBECHE MaTepUalbHOM TOYKH, PEAKTUBHOE JBH)KEHUE, HEBECOMOCTb,
KoiiebaTeNnpHOe JBWKEHHE (TapMOHMYECKHE, 3aTyXalollhe, BbIHYKICHHbIE
Kosie0aHus), PE30HAHC, BOJHOBOE JBW)KEHHE (PAcHpOCTpPaHEHHE M OTpaKeHHE
3ByKa, MHTephEpeHIns U TUPaKIUs BOIH), MPSIMOIMHEHHOE paclpoCTpaHeHNE,
OTpaXCHHE M TMPEJIOMIIEHUE CBETa, IOJHOE BHYTPEHHEE OTpaK€HUE CBETa,
pa3joxeHne Oenoro cBeTa B CIEKTP M CJIOXKEHUE CIEKTPaJIbHBIX IIBETOB,
€CTECTBCHHass  PaJMOaKTUBHOCTh, BO3HMKHOBEHHME JIMHEHYATOrO0  CIIEKTpa
M3JIy4eHUs]) 10 OINMCAHHIO HMX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOe SIBICHHUE;

pacro3HaBaTh  MPOSABICHHWE  MU3YUYCHHBIX  (U3MYECKUX  SIBICHUNA B
OKpYy’XKaromeM Mupe (B TOM 4uciie (pU3NYEeCKUe SBICHUS B MPUPOAE: MPHUIUBHI U
OTJIMBBI, JBIKEHHE MaHeT CONHEYHOW CHCTEMBbl, PEaKTUBHOE JIBUKEHUE KUBBIX
OpPTaHHU3MOB, BOCIIPHUSITHE 3BYKOB JXHUBOTHBIMH, 3EMJIETPSACEHUE, CEHCMUYECKHUE
BOJIHBI, IIyHAMH, 3XO0, I[IBETA TEJl, ONTUYECKUE SBJICHUS B MPUPOE, ONOIOTUIECKOE
JICCTBHE BUAMMOIO, YIbTPadUOIETOBOTO M PEHTICHOBCKOTO M3IIyYCHUH,
€CTeCTBEHHBII paJMOAKTHUBHBIA (OH, KOCMHUYECKHE JIy4H, pPaIdOaKTUBHOE
U3JIydeHHE TMPUPOIHBIX MHUHEpPAIOB JAEUCTBUE PAJMOAKTUBHBIX H3Iy4YE€HUH Ha
OpPTaHM3M 4YEJIOBEKAa), MPU 3TOM IEPEBOIUTH MPAKTHUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKH) GU3HUECKUX SBIICHHUIA;

OIKCHIBaTh HU3y4YEHHbIE CBOMCTBA TeN M (U3NYECKUE SIBICHUS, UCIOIB3YS
¢u3nyeckue BETUYMHBI (CpelHss W MIHOBEHHas CKOPOCTh Tela MpH



HEPAaBHOMEPHOM JBH)KEHUH, YCKOPEHHE, MEPEMEICHUE MPU PABHOYCKOPEHHOM
OPAMOJMHEHHOM  JABWKEHUHM, YIJIOBas  CKOPOCTb, IIEHTPOCTPEMUTENBHOE
YCKOpPEHHE, CHJIa TPEHUs, CUJa YIPYTOCTH, CUJIA TSXKECTH, YCKOPEHHE CBOOOTHOTO
MaJICHUS, BEC TEJIA, IEHTP THKECTU TBEPAOTO TEA, UMITYJILC TENA, UMIYJIBC CHIIBL,
MOMEHT CHWJIbl, MEXaHUYECKasi padoTa U MOIIHOCTb, MOTCHIIMAIbHAS YHEPT U TeNa,
IIOJAHATOrO HaJl IOBEPXHOCTHIO 3€MJIU, IIOTCHIMAIIbHAS SHEPTUSI CHKATOU MPYKUHBI,
KUHETUYECKAasi DHEPrus, IOJHAsg MEXaHWYEeCKas SHEpPrusi, IEPpUOJ U 4YacToTa
KoJeOaHuM, Mepruo] MaTEMaTUUE€CKOTO U MPYKUHHOT'O MAasITHUKOB, JJIMHA BOJIHBI,
TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEIOMIICHUS
Cpelbl), TpH ONUCAHWU TPABWIHHO TPAKTOBaTh  (U3MUECKUH  CMBICIH
UCTIOJIb3YEeMbIX BEIIMYUH, UX OOO3HAYEHUS W CAUHUILI (DU3UYECKUX BEIIMYUH,
HAXOJUTh (POPMYJIbI, CBS3BIBAIONIME JAHHYIO (DU3UUECKYIO0 BEIUYUHY C JPYTUMHU
BEJIUYMHAMHU, CTPOUTH Tpa(UKN U3YUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYHH;

XapaKkTepu3oBaTh CBOMCTBA Tel, (U3NYECKHE SBJICHUS U MPOIIECCHI,
WCIIOJNIb3YSl 3aKOH COXPAHEHHUSI SHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHHUS, MPUHIHUII
CYIEPIIO3ULIAN CWJI, NPUHIUIT OTHOCHUTENbHOCTH [anmunes, 3akonsl HbloTOHA,
3aKOH COXPaHEHHUs HMITYJbCa, TEOPEMY O KMHETHYECKOW SHEPIruH, 3aKoH ['yka,
3aK0H bepHyIu, 3aKOHBI OTpaXKEHUS U TPETOMIICHHS CBeTa, (PopMylly TOHKOH
JIMH3BI, IUTAHETAPHYIO MOJENIb aTOMa, HYKJIOHHYIO MOJIEIb aTOMHOIO SIApa, 3aKOHBI
COXPAHEHHUS 3apsA0BOrO0 U MAacCOBOT'O YHUCEI MPHU SAIEPHBIX PEAKIUAX, MPU ITOM
pasnuyaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U €0 MATEMATHUUECKOE BHIPAKECHHE;

CTpPOUTH (DU3UYECKHE MOJEIU PeaTbHBIX OOBEKTOB, MPOIIECCOB M SIBJICHUM,
BBIJICJISITh TPU 3TOM CYIIECTBEHHBIE M BTOPOCTENEHHBIE CBONCTBA OOBEKTOB,
MPOIIECCOB, SIBJICHUU, NPUMEHATh (QuU3NUecKkue MoAeIu sl  OOBSICHEHUS
(u3MYECKUX MPOIIECCOB U PEIIeHHs y4eOHbIX 3a/1a4;

OOBSCHATHh (PU3UYECKUE SBIICHUS, POIIECCHl U CBOMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CUTyallMll IPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, W pemarh
KaueCTBEHHbIE 3aJa4yd, B TOM 4YHUCJIE TPEOYyIOIUEe YHUCICHHOTO OIICHUBAHUS
XapaKTEPHbIX 3HaYECHUN (PU3NYECKUX BEJIMYHUH, MPU ITOM BHIOMpATH aI€KBATHYIO
(bu3nUecKyt0 MOJENb, BHISBISATH MPUUYNHHO-CIICICTBEHHBIC CBSI3M U BHICTPAUBAThH
JIOTUYECKYIO LEMOYKY PAacCyKIEHUW W3 2—3 maroB ¢ ONOpPOM Ha HW3YYCHHbIE
CBOMCTBA (PU3MUECKUX SIBICHUH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO peliaTh pacu€THhIE 3aJjayd M0 M3y4aeMbIM TeMaM Kypca (U3HKH,
BEIOWpas aJNeKBaTHYIO (DU3UYECKYI0 MOJENb, C HCIOJb30BAHHUEM 3aKOHOB W
dbopmyi, cBs3bIBAIOMIMX (DU3UUYECKUE BEIIMUUHBI, 3alTUCHIBATH KPATKOE YCIOBUE U
pa3BEPHYTOE pEIICHUE 3aJauyM, BBISBISATH HENOCTAIONME WA H30BITOYHBIC
JaHHBbIE, OOOCHOBBIBATH BBHIOOP METOAA pEIIEeHUs 3aJadyH, MCIOJIb30BaTh
CIIPaBOYHBIEC JAHHBIC, IPUMEHATh METOJIbI aHAJIM3a PAa3MEPHOCTEM, UCIOIb30BaTh
rpaduyeckrue  METOJIbl  pEIIeHUs  3aJad, MPOBOJUTH  MaTEMaTHUYECKHUE



npeoOpa3zoBaHusl U Pacu€Thbl, OLEHUBATH PEATUCTUYHOCTh MOJYYEHHOTO 3HAYEHUS
(¢u3nyeckoil BEIMYMHBI U OINPENETATh Pa3MEPHOCTh (U3NYECKON BETUYMHBI,
IIOJyYEHHOM IIPYU PEUICHUH 3a]a4H;

pacno3HaBaTh MPOOJIEMBI, KOTOpPbIE MOYHO PEIIUTh NOpH HNOMOIIU
(¢u3nuecKuX METOJ0B, M NpeljaraTb OPUEHTUPOBOYHBIM CHOCOO pelIeHHs, B
ONMCAHUM  HWCCJEAOBAHMS  PACIIO3HABATh  IIPOBEPAEMOE  MPEIIIOJIOKEHUE
(rumoTe3y), OLEHMBATh IPABUJIBHOCTH IMOpsAJKA ITPOBENECHHS HCCIEIOBAHMS,
UHTEPIPETUPOBATH MOJYUYEHHBIN pPE3yJIbTaT;

POBOJUTH OMBITHI 1O HAOMIOAEHHUIO (PU3UUECKUX SBJICHUM WU (U3MYECKUX
CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHMsI SHEPTHUH,
3aKOHA COXPAaHEHUs MMIIyJbCa, JECHCTBUE 3aKOHA bepHY/UIM M BO3HHKHOBEHUE
NOJBEMHOM CHJIBI KpbLIA, 3aBUCHUMOCTb IE€pHOJia KOJeOaHWl MpyXKHUHHOTO
MasiTHUKAa OT MacChl Ipy3a M JKECTKOCTH NPYXKHUHBI M HE3aBUCHUMOCTb OT
aMIUIUTYJbl MaJblX KoJeOaHWW, NPSAMOIMHEWHOE paclpOCTpPAaHEHHE CBETa,
pas3joxeHue 0eloro cBera B CHEKTP, U3YUEHHE CBOMCTB M300paKEHUs B IJIOCKOM
3epKaje U CBOMCTB M300pa)KeHHs MpeIMeTa B COOMparolel JIMH3e, HAOII0eHNE
CIUIOIIHBIX M JMHEWUYaThIX CIEKTPOB H3JIy4eHUs): (pOpMyIHpOBaTh MPOBEPSEMOE
npeanojokeHue  (rumoresy) O  BO3MOXKHBIX — pe3ylibTaTaXx — HaOJIIOACHUH,
CaMOCTOSITETILHO COOMpPATh YCTAHOBKY W3 HM30BITOUHOrO Habopa 00OpyHOBaHMS,
OIKCHIBATH XOJI ONBITA U (POPMYIUPOBATH BHIBOIbI;

OPOBOJUTh NPU HEOOXOAMMOCTH CEPHUI0 MNPSMBIX H3MEPEHM, OIpeaesss
CpellHEE 3HAYEHUE U3MEPSIEMOM BEIMYMHBI M  ONPENENss IOrPEIHOCTb
pe3yAbTAaTOB MPSIMBIX M3MEPEHUH, OOOCHOBBIBaTH BBIOOp CIOCOOA H3MEPEHUs
(u3MepuTenbHOro npubdopa);

IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BETUYMH (CPEAHSISI CKOPOCTh
U YCKOpPEHHE Teja NpU PaBHOYCKOPEHHOM JBM)KEHHUHU, YCKOPEHHE CBOOOIHOIO
najieHus, KECTKOCTh  MPYXHUHBL,  KOI(PGUIMEHT  TPEHUS  CKOJIbKEHUS,
MexaHudeckass paboTa W  MOIIHOCTb, 4YacToTa MW Mepuoja  KojebaHui
MaTEMAaTUYECKOr0 M NPYKMHHOIO  MAsTHUKOB, (OKYCHOE  pacCTOsSHUE
coOuparomeii JTUH3BI W e€ ONTWYeCKas CWia, pPaJAHnOaKTHBHBIN (OH) C
UCIIOJIb30BAaHUEM AHAJOIOBBIX M LHU(MPOBBIX MPUOOPOB: OOOCHOBBIBATH BBIOOP
METOJa MW3MEpPEHMs], IUIAHUPOBAaTh M3MEPEHUs, CaMOCTOSATEIBHO COOUpaTh
SKCIIEPUMEHTAJIbHYIO  YCTAHOBKY,  BBIYMCIATH  3HAYEHUE  BEJIMYUHBI U
AHAJIM3UPOBATh IOJYYEHHBIE PE3YJbTaThl, OLEHUBAS MOIPEIIHOCTh PE3YIbTATOB
KOCBEHHBIX H3MEPEHHUI;

IPOBOJIUTH AKCIEPUMEHTAIbHbIE MCCIIEAOBAHNUS 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH (3aBUCHMOCTbh IIyTU OT BPEMEHM IPU PAaBHOYCKOPEHHOM JBHXKEHHH O€3
HAa4YaJIbHOM CKOPOCTH, 3aBHCHUMOCTb CHWJIBI TPEHUS CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JIABJICHMSI, MEpPUOAa KOJeOaHU MaTEeMaTUYECKOro MAasTHHUKA OT



JUIMHBI HUTH, OMPEJEJICHUE YCKOPEHHUsI CBOOOJHOTO TaJeHUs, HCCIIEI0BaHUE
VU3MEHEHHUS BEJIMYMHBI U HAIMpPAaBICHUS WHAYKIMOHHOIO TOKA, 3aBUCUMOCThH yrja
OTPAXEHHSI CBETa OT Yyria MaJeHus, yrjia MpeIOMICHUS OT yria MaJeHUs
CBETOBOI'0 JIy4ya, WCCJIEIOBAaHUE TPEKOB: M3MEPEHHE OHHEPrUM YaCTHUIIBl 10
TOpMO3HOMY IyTH (TI0 (poTorpadusm)): COBMECTHO ¢ yuutesieM (HopMyIupoBaTh
3a/1a4y W TUIIOTE3Yy UCCIEIOBAHMS, CAMOCTOSTEIbHO IJIAHUPOBATh HCCIIEI0BAHUE,
CaMOCTOSITETTLHO COOMpaTh DKCIEPUMEHTAIBHYIO YCTaHOBKY, TMPEICTABIIAThH
MOJIYYEHHBbIE 3aBUCUMOCTH (PU3MYECKUX BEJIIMYUH B BUJI€ TAaONMUIl U TpadUKOB,
OIICHUBATh MOTPEITHOCTH, JCJIaTh BHIBOBI 110 PE3yJIbTaTaM HCCIICIOBAHUS;

coOroaTh TpaBWiia Oe30macHOro Tpyaa npu padore ¢ JabopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIIUIBI ICUCTBUSI U3YYEHHBIX TPUOOPOB, TEXHUUECKUX
YCTPONCTB U TEXHOJIOTMYECKUX IPOIIECCOB C OMOPOM HAa HUX omucaHus (B TOM
YyuCie: COUAOMETpP, HATYMKHU IIOJIOKEHHUS, PACCTOSHUS U YCKOPEHUs, pPaKera,
9XOJO0T, OYKH, MEPHUCKOIM, (oToamnmapar, MHKPOCKOI, TEIECKOI, ONTHYCCKUE
CBETOBO/IbI, CIEKTPOCKOI, JT03UMETpP, Kamepa BuiabcoHa), UCNONb3ys 3HAHUS O
CBOMCTBax (hM3MYECKUX SIBICHUN U HEOOXOAUMBbIE (HU3MUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKH HW3YUYEHHBIX TEXHUYECKUX
YCTPOUCTB, HU3MEPUTEIbHBIX MNPUOOPOB M TEXHOJIOTHYECKUX TMPOLECCOB IMpHU
perieHnd y4eOHO-MIPAaKTUYECKUX 3a7ad, ONTUYECKHE CXEMbl ISl MOCTPOEHUS
U300payKEHUH B IJIOCKOM 3€pKajie U coOMparomiei JIMH3E;

IPUBOJIUTH MIPUMEPHI (HAXOAUTH HH(POPMAIIUIO O TIPUMEPax) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUNM B MOBCEAHEBHOW JKU3HU JJI1 OOECIICUCHHS
0e30MacHOCTH MpPHU OOpaIlllEHHH ¢ NpUOOpaMH U TEXHUYECKUMHU YCTpPOMCTBaMH,
COXpaHEHUsi 370pOBbS M COONIOACHUS HOPM SKOJOTHYECKOro TOBEACHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIIATH MOUCK WH(MOpMaIuu Gpu3ndeckoro conepkanus B UHTepHere,
CaMOCTOSITETILHO (POPMYJIUPYsI MOUCKOBBIN 3alpOC, HAXOAUTh IMYTU OMpPEAeSICHUs
JIOCTOBEPHOCTH TOJIYyYE€HHOM HH(POpMAallMM Ha OCHOBE HMEIOUIMXCS 3HAHUUA U
JIOTIOJTHUTENIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TPHU BBHIMIOJHEHUU YYEOHBIX 3aJaHUM HAayYHO-TIOMYJISIPHYIO
AUTEepaTypy (HU3MUYECKOro CoNlepKaHUs, CIPABOYHBIE MaTEpHUalibl, PECypChl CETH
WNurtepHer, Bianerb mnpuéMamMu KOHCIIEKTHPOBAHUSA TEKCTa, NpeoOpa3oBaHUs
uH(GOpPMAITH U3 OJTHON 3HAKOBOW CHCTEMEI B APYTYIO;

co3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE M YCTHBIE COOOIICHUS HA OCHOBE
uHGOpMAIIMM U3 HECKOJIBbKUX MCTOYHHUKOB (PU3UYECKOTO COJEPIKAHUS, MyOJIUYHO
NPEACTABIATh PE3YJIbTaThl IPOEKTHOW WIIM UCCIEN0BATENbCKOMN AEATEIbHOCTU MPU
3TOM T'PaMOTHO MCIIOJb30BaTh W3YYEHHBIM TOHATUWHBIM ammapar M3y4aeMoro



paznena (U3MKA UM CONPOBOXKAATH BBICTYIJICHHWE TMpe3eHTalel ¢ y4€roM
0COOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB 4 TeM (undposbie)
Ne ni/m KonTpoabnsie | IIpakTnueckue
NMPOrpaMmblI Bceero odpa3oBaTejibHbIE
padoThbI padoTsI
pecypchl
Pa3znen 1. ®usuka u e€ posib B NO3HAHUHU OKPYIKAKIIET0 MUPa
1.1 ®du3uka — HayKa 0 IpUpoJie 2
1.2 dusnueckue BEINUYNHLI 4
1.3 EcTtecTBEHHO-Hay4YHBIN METO/] TIO3HAHMSI 2
Htoro mo pazneny 8
Pa3znen 2. [lepBoHayasibHbIE CBEI€eHUS O CTPOEHUM BellleCTBA
2.1 CtpoeHue BemiecTBa 2 1
29 JIBr>KeHUE U B3aUMOICMCTBHE YaCTHUIL 4 5
' BEILIECTBA
2.3 ArperaTHbIE COCTOSIHHSI BEIIECTBA 1
Uroro no pazgeny 7
Pa3nen 3. /IBu:xeHne u B3auMojieiicTBHE TeJl
3.1 MexaHnuecKkoe IBUKEHUE 10
3.2 Wueprmus, Macca, TUIOTHOCTh 9
3.3 Cua. Bunel cuin 15
HWroro no pazneny 34
Pa3znen 4. /laBiieHue TBEPABIX TeJl, )KMAKOCTEH U ra3oB
4.1 ’ Hasnenue. [lepemaua qaBneHus TBEPABIMU 5 2




TCJIaMU, XXUAKOCTAMU U ra3aMHu

4.2 JlaBiieHue KUIKOCTH
4.3 ATMocdepHoe naBieHue 1
44 I[eI/ICTBIfe KHMJKOCTH U ra3a Ha 12 3
HOTPYXEHHOE B HHUX TEJIO

Hroro mo pazneny 28

Pa3nea 5. Pabora n MOIIHOCTB. DHEpPrus
51 Pabora 1 MoOIHOCTH 6 1
5.2 [TpocThie MEXaHU3MBI 8 2
5.3 MexaHu4deckast JHepPTust

Hroro no pazneny 19

Pa3nea 6. [loBTopuTeibHO-000011a101IMIi MOYJIb
6.1 [ToBTOpHTENTEHO-0000IIAFOIIIIT MOTYITH 6

Hroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 23




8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznea 1. TenuioBble siBjIeHUs1
1.1 CrtpoeHne U CBOICTBA BEIECTBA 6
1.2 TennoBbie MpoLeCcCh 33 1 6.5
Hroro no pazueny 39
Pa3gen 2. DiekTpuyeckue H MATHUTHbIE SIBJIEHUS
21 DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tea 9 1
' U MX B3aUMOJICHCTBUS
2.2 [TocTOSTHHBIN PNEKTPUIECCKUN TOK 31 1 10
2.3 MarsuTHbIC SIBICHUS 11 4
2.4 DNeKTpOMarHuTHast MHAYKIIUS 7 1 1
Hroro no pazneny 58
Paznea 3. [loBropuTeibHO-00001Ia10 1M MOYJIb
3.1 [ToBTOpUTENTHEHO-00001IAOIINIT MOJTYIIb 5)
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 22.5




9 KVIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM (uudposbie)
Ne n/m Konrpoabusie | IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3jnen 1. Mexanuveckne siBJeHUSA
MexaHnuecKoe JBMKEHUE U CTIOCOOBI €T0
11 30 1 4
OnucaHus
1.2 BsaumonelictBue Ten 18
1.3 3aKOHBI COXpaHEHUS 15 1 2
Hroro mo pazneny 63
Pa3zgen 2. Mexann4yeckue KoJ1e0aHud U BOJTHBI
21 Mexanuueckue KoneGaHus 8 3.5
2.2 MexaHWuecKre BOJTHBI. 3BYK 10 3
Hroro no pazneny 18

Paznen 3. DiieKTpOMArHUTHOE MOJI€ M DJIEKTPOMATHUTHBIE BOJIHbI

3.1

DJIEKTPOMArHuTHOE TMOJE U
QJICKTPOMArHnuTHLIC BOJIHBI

6

Hroro no pazneny

Pa3gen 4. CBeToBbIe IBJICeHUSA

4.1 3aKkOHBI pacPOCTPAHECHHSI CBETA
4.2 JIMH3BI 1 ONITUYECKUE TPUOOPHI
4.3 Paznoxenue 6enoro cBeTa B CHEKTP




Hroro no pazueny 16
Pa3nea 5. KBaHTOBBIE SIBJIEHUS
51 Hcnyckanue v morioueHne CBeTa aToMoOM 4 1
5.2 CrpoeHune aTOMHOTO sipa 5
5.3 SAnepHble peakiuu 7
Hroro mo pazneny 16
Pa3nea 6. [loBropnTenbH0-00001a101MIi MOAYJIb
6.1 MexaHnndeckue sBIeHUs (TTIOBTOPUTEIIBHO- 6 3
' 0000IaOIIUI MOTYJIb)
6.2 TeruoBsie siBIIEHUS (TTIOBTOPUTEIHHO- 3
' 0000110 MOTYJIb)
6.3 DNeKTPOMAarHUTHBIC SIBICHUS 3 1
' (TOBTOPUTENHHO-0000IIAOIINN MOIYJIh)
6.4 CaeToBBIC ABJICHHS (TIOBTOPUTEIHHO- 1 1
' 0600IIAONIHIT MOTYITb)
6.5 [ToBTOpHUTENHEHO-00001AIOIINN MOTYTH 4
Hroro no pazueny 17
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 26.5







HNOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KosanyecTBo yacos JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThbI padoTsbI
pecypchbl
1 dusnka — HayKa o npupone. SAsneHus 1
MIPUPOJIBI
2 dusznueckue SBICHUS 1
®u3nvecKre BeINYrHbl. Pa3MepHOCTb.
3 @usnueckue npudopsl. Ilorpemnoctu npu 1
MPSIMBIX U3MEPEHUSIX
Ypoxk-uccienoanue "N3mepenue
4 JIMHEWHBIX Pa3MEPOB TEJ U IPOMEKYTKOB 1 1
BpeMeHH"
5 JlaGopatopHnas pabora "U3mepenue 1 1
00BbEMa KUJIKOCTH U TBEPOTO Tea"
5 Jlaboparopnas padota "Onpenenenne 1 1
pa3MepoB MalbixX Tei. Metoj psaioB”
MeTtoabl Hay4yHOTO NTo3HaHus. OnucaHue
7 (U3UYECKUX SIBJICHUHN C TTIOMOIIBIO 1
Moenen
VYpok-uccnenosanue "[Ipoepka
8 TUIIOTE3bI: 1aJIbHOCTh MOJETA IIapUKa, 1 1
MYIIEHHOTO TOPU30HTAIIBHO, TeM OOJIbIIIe,
4yeM OOoJIbIIe BhICOTA IMycKa"
9 Crpoenue BemniecTBa. OMBITHI, 1




JIOKA3bIBAIOIIUE TUCKPETHOE CTPOCHHE
BEIECTBA

10

Jlaboparopnas pabota "Onenka nuamerpa
aToMa METOJIOM PSJIOB (C MCIIOJIb30BaHHEM

dotorpaduii)"

11

VYpok-uccnenosanue "Habnronenue
TEIUIOBOTO pacIIMpeHus Ta30B. OIBITHI 1O
0OHapyXEHUIO ICUCTBUS CUIT
MOJIEKYJISIPHOTO TIPUTSKEHUS"

12

JBmwxenue yactur Bemiectsa. Auddysus.
bpoyHOBCKOE IBH>KEHME

13

14

Ypok-uccnenosanue "Habmronenue u
00bsicHeHHEe OPOYHOBCKOTO IBUKECHHUS U
mubdysun"

BzauMoelicTBuE YyacTHI] BENIECTBA:
NPUTSHKEHUE W OTTAJIKMBAHUE

15

ArperaTHble COCTOSTHUS BEIIECTBA.
OCOoOEHHOCTH arperaTHhIX COCTOSTHUN
BOJBI

16

Mexanndeckoe asuxenue. I1yrs,
TPAeKTOPHs, IIEPEMEILICHHE

17

PaBHOMEpHOE 1 HEpaBHOMEPHOE
nBuxeHne. CKopocThb

18

HaxosneHnue ckopocTH, IyTH U BpEMEHHU
IIPY PaBHOMEPHOM IIPSMOJIMHETHOM
JBUKEHUH

19

JlabopartopHnas padota "Onpenenenue
CKOPOCTH PaBHOMEPHOTO JIBWKEHUS"




['paduku npsMOIMHEHHOTO PABHOMEPHOTO

20
JIBKCHHSI

21 Pemenue 3amau no reme "Pacuer cpenneit
ckopocTH"
Jlaboparopnas pabota "Onpenenenue

22 CpelHel CKOPOCTH CKOJIBKEHHUs OpycKa
WJIM IIapyKa 10 HAKJIOHHOM 1IocKocTr"

23 OTHOCUTENBHOCTH IBIKEHUS. CIOXKEeHHE
CKOPOCTEH Mpu MapasieIbHOM ABMKEHUN
[Tonmyyenue u ananu3 rpadgukoB

24 3aBUCHMOCTH ITYTH H CKOPOCTH JIBFKECHUS
OT BpEMEHU
Pemenue rpaduueckux 3aaad no Teme

25 "Mexanuka. PaBHOMepHOE
MPSAMOJIMHETHOE ABUKEHUE"

26 SIBnenue nHepUUH. 3aKOH HHEPLIMU
B3anmonencrTeue Ten Kak npuurMHa

97 M3MEHEHHUs CKOpocTH. Macca Tena Kak
Mepa HHEPTHOCTH Tejia TPH
MOCTYATeTLHOM JIBUKCHHUH

28 VYpoxk-uccnenosanue "CpaBHEHHE Macc 110
B3auMoeicTBUIO TET"

29 IL1ioTHOCTH BelecTBa

30 Jlaboparopnas padota "Onpenenenue
IJIOTHOCTHU TBEPAOTO Tea"

31 Pemrenne 3agau mo reMme "Macca Tena.
IImotHOCTE BemecTna"

32 Cwmecu u crtaBsl. [loBepxHOCTHAS 1




JIMHEMHAS MIIOTHOCTh

[ToaroToBka K KOHTPOJIBLHOM paboTe MO
teme "®u3nuka — Hayka o MpUpoJIe.

33 [TepBoHayanbHbIE CBEICHUS 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOCHUU BEIIECTBA.
Mexanuka"

KonTponbHas pabora no teme "®usuka —

34 Hayka o npupoze. [leppoHavanbHbie
CBeJIeHUSI 00 aTOMHO-MOJIEKYJISIPHOM
CTpOEHUH BenecTBa. MexaHuka"

35 Cuna. SBnenne tarorenus. Cuia TSKECTH

36 N3o0paxkenue cui. Pemenue 3agad mo
teme "OnpeneneHue CUibl TsHkecT"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec Tema. U3mepenue cun. Jfunamomerp
Ypok-uccnenosanue "Habmonenue

39 M3MEHEHHUS CKOPOCTH MPHU
B3auMogeiicTBuu Tea"

40 Pemenue 3amau mo reme "Cuiia ynpyroctu.
Bec Tena"

JlaGopatopHnas pab6ota "OmnbIThI,

41 JIEMOHCTPUPYIOIIHNE 3aBUCUMOCTh
pacTspkenus (aedopMaliim) Mpy>KUHbBI OT
MPUIIOKEHHOU crbl"

42 Cuna tpeHus

43 Cnoxenue cwi. PaBHonelCTByOIIAs CHIa

44 Pemenue 3anau no teme "CrnoxeHue cui.

PaBHonelicTBytomas cuia"




Penrenne 3agaud mo treMme "B3anMonencTsue

45
ten. Cunbl B MexaHuke"
Pemenue 3agau o reme "Cuia TpeHus".

16 Ypoxk-uccnenoBaHue o Teme
"UccnenoBanue 3aBUCUMOCTH CHITBI
TPEHMs OT IUIOMAA CONMPUKOCHOBEHHUS"
Jlaboparopuas padota "OnbITHI,
JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUIIbI

47 TPEHHUSI CKOJBKEHHSI OT CUIIBI JABJICHHS U
XapaKTepa COMPUKACAOITUXCS
MOBEpXHOCTEM"

48 Pemenue 3agau mo reme "B3anmoneiicTBue
ten. Cuibl B MexaHuke"

49 KonTponbhas pabota mo teme
"B3anMmoneicTBrue Tea"

50 JlaBieHne TBEPABIX TEI

51 VYpok-3kcnepuMeHT "CrocoOsbl
onpejeseHus 1aBieHus TBepaoro Tena"

59 Ypok-uccnenoBanue "3aBUCUMOCTh
JIaBJIEHUs raza oT TeMueparypsl”

53 JlaByiieHue )KuUJIKOCTEH U ra3oB. 3aKOH
[Tackans

54 [THeBMaTHUECKHE yCTPOICTBA

55 3aBHCUMOCTD JIaBJICHUS KUJIKOCTH OT
rI1yOuHBI

56 [M'uapocTaTudeckuii mapamaokc

57 Vpoxk-nipoekT "U3yuenune cooOuiarommxcs

cocynoB"




Ypok-koHbepenius "I uapaBiudeckue

58 "
MEXaHU3MBI

59 Hcnonb3oBaHue BHICOKUX JIaBICHUN B
COBPEMEHHBIX TEXHOJIOTHIX

60 Pemenwne 3agau o teme "JlaBinenue
JKUAKOCTH"

61 ATmochepa 3eMiH U IPUIHHBL €€
CYILIECTBOBaHUS

62 Ypoxk-uccinenoanue "[IposiBnenue
JIEUCTBHS aTMOC(EPHOTO JTaBIeHUS "

63 N3mepenune atMochepHOTO JaBICHHUS.
Oneit Toppuuennu
3aBUCUMOCTBH aTMOC(EepHOTO JaBICHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [IpuGops! s
U3MEepeHUst aTMOC(HEPHOTO TaBJICHUS

65 bapomerp-anepoun. AtmochepHoe
JaBJICHHE Ha Pa3IMYHBIX BHICOTAX

66 BrrtankuBaromias cuia. 3akoH Apxumeaa

67 Pemenue 3agau o reme "3akon
Apxumena"
Ypok-uccrnenoBanue

68 "DKCrepuMEeHTaIbHOE OOHAPYKEHUE
JIEWCTBHS )KUJIKOCTH U Ta3a Ha
MOTPYKEHHOE B HUX TeJ0"
JlaGopaTopHnas pabora "OnpezneneHue

69 BBITAJIKUBAIOIIEH CHUJIbI, ICHCTBYIONICH Ha

TE€JIO, OTPYKEHHOE B KUJIKOCThH"

70

[l;maBanue ten




Jlabopartopnas padota "HccnenoBanue

71 3aBHCHUMOCTH BEca TejIa B BOJIE OT 00beMa
MOTPYKEHHOM B KMJIKOCTh YacTu Tena'

712 BosnyxonnaBanue. [InaBanue cynoB

73 Pemenue 3amau no treme "3akoH
Apxumena. YciaoBus miaBaHus tena"
Pemenue 3agau nmo treme "/leiicTBre

74 JKUJIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX
Teno"
Ypoxk-tipoekt "KoHCcTpyHnpoBaHue

75 apeoMeTpa WM JIOJAKHU U ONpeeTeHIue
rpy3zonoasémMHocTu"
[TonroroBka K KOHTPOJIBLHOU paboTe MO

76 teme "J[aBieHue TBEPABIX TEJ, )KUIKOCTEH
Y razoB"

77 Konrponsnas padora no teme "/laBienue
TBEPJBIX TeJN, )KUJKOCTEN U Ta30B"

78 Mexanudeckas pabota

79 MonHOCTh

80 Pemenwue 3a1ay Ha onpeenieHre paboThI U
MOIIIHOCTH

81 PaboTa cuIIbI TSKECTH M CHITBI TPEHUS

82 Pemenue 3amau mo reme "PaboTa criib
TSYKECTHU U CUJIBI TpeHUs"

83 VYpok-uccnenosanue "Pacuér MOIHOCTH,
pa3BUBaEMOM MPHU MOJBEME MO JIeCTHHIIE"

84 [TpocTeie MEXaHU3MBI

85 MowmenTt cuibl. [IpaBuino MOMEHTOB




JlaGopaTtopHnast pabota "N3ydyeHue npaBuia

86 phIYara Juis MOABMKHOTO M HEITOIBHKHOTO
0110KO0B"

87 "3050TOE MPaBUWIIO" MEXaHUKHU

88 VYpok-npoekt "[IpoexkTupoBanue
MOJIMCIIACTOB € 33JJaHHBIMU NTapaMeTpamu”
Ypoxk-konpepenuus "[Ipoctsie

89 MEXaHHU3MBI B OBITY, TEXHUKE, KUBBIX
opraHusmax"

90 Koaddumment nosesnoro necTeus
MIPOCTBIX MEXaHU3MOB
JlaGopatopnas pabora "OnpexneneHue

91 KIIJI moaBU»KHOT'O M HEIIOABHUIKHOI'O
0J10Kk0B"

92 Mexanndeckas sHeprus. Kunernueckas u
MOTCHIIUATbHAS SHEPTHS

93 3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPrUu
VYpok-3KcriepuMeHT "DKCIepUMEHTAIBHOE

94 oTpesiesieHne N3MEHEHUS! KHHETHYECKON U
MOTEHIIUATBHON YHEPTUH MPU CKATHIBAHUU
TeJIa 1Mo HaKJIOHHOM MIocKocTh"

95 [ToaroToBKa K KOHTPOJIBHOM paboTe MO
teMe "Pabota u mourHoCTh. DHEprus"

96 Konrponsnas padora no teme "Pabora u
MOIIHOCTb. DHEeprus"

97 Pabora ¢ TekcTamu 1o Teme

"MexaHn4ecKoe IBKEHUE"




Pa6ota c Texkctamu o reme "CtpoeHue

98 " 1
BEIeCTBA
99 Pabora ¢ Texctamu o Teme "Cuiibl B 1
npupoze”
100 Pa?OTa C TEKCTaMH I10 TeiMe "JlaBreHue 1
TBEPBIX TEJN, )KUJIKOCTEH U Ta30B"
101 Pab6ota ¢ Texkctamu o teme "DHeprus" 1
102 Pabora ¢ TeI'C'CTaMI/I o tTeme "[Ipocteie 1
MEXaHH3MBI
OBUIEE KOJIMYECTBO YACOB I10 102 93

[NPOI'PAMME




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara u(ppoBbIe
n/n Tema ypoxa Bceero Koutpoabupie | IpakTuieckue ;Za[3yqennﬂ :6[()1;1;0B3Teﬂbﬂble
padoTbI padoTbI pecypesI
OCHOBHBIE MOJOXKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKOM TEOPUU U UX OIBITHBIE 1
MTOITBEPKICHUS
2 Macca 1 pazMep aTOMOB M MOJIEKYIT 1
3 Monenu TBepAOTr0, KUAKOTO U 1
ra3o00pa3HOro COCTOSIHUH BEIIEeCTBa
Ypoxk-koHbpepenmus "Kpucramimueckue u
4 amop¢usie Tena. ['paden. [lonydenue 1
HCKYCCTBEHHBIX aJIMa30B"
5 CMaunBaHWE M KalMJUISIPHOCTb. 1
IloBepxHOCTHOE HATSKEHUE
TenoBoe pacmupeHue u cxatue
TemnoBoe nBmxeHue. Temneparypa
8 TemmnepatypHble IIKaIbI
9 BHyTpeHHsIs sHeprus u crocoosl eé 1
W3MEHEHHUS
10 Buper Teruionepenaun 1
VYpok-koudepennus "Mcnonb3oBanue
11 TEIJIOBBIX CBOMCTB BEILIECTB U MATEPUAJIOB B 1
LeJIAX dHeprocoepexeHus"
12 KomnuectBo TerioTel. Y aenapHas 1

TCIINIIOEMKOCTD




13

VYpoxk-uccienoanue "[IpoBepka runoresbl
JTWHEWHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA
KHUJIKOCTH B TEPMOMETPUIECCKOMN TPYOKE OT
TEMIEPATYpHI"

14

YpaBHeHHE TEIIOBOro OanaHca.
TennooOMeH U TETIOBOE paBHOBECHE. 3aKOH
Hprorona—Puxmana

15

JIaGopatopnas pabota "UccnenoBanue
SIBIICHUS TETUI000MEHA TPU CMEITHBAaHUH
XOJIOJTHOW U ropstdeit BObI"

16

Pemtenue 3amau no reMe "TermiooOMeH u
TEIJI0BOE paBHOBecue"

17

JIaGopatopHas pabota "Onpenenenue
KOJINYECTBA TETJIOTHI, IIOJY4€HHOT'0 BOJIOM
MIPH TETIIO0OMEHE ¢ HaTrPeThIM
METAJUTMYECKUM IUTUHIAPOM"

18

[InaBienue u oTBEpAEBaAHUE
KPUCTAJUIMYECKHUX BEIIECTB. Y IeJIbHAS
TEIUIOTA IUIABJICHUS

19

Pemenue 3anau no teme "[lnaBnenue u
OTBEpAEBAaHUE KPUCTAJUINYECKUX TEN"

20

JlabopaTtopnas padora "Onpeneieaue
patop p pexn
YIEIbHOM TEIJIOTHI MIIABJIEHUA Jibaa"

21

VYpok-uccnenosanue "CpaBHEHHE MPOIECCOB
IUTAaBJICHUA KPHUCTAINIMYCCKUX TCI U
pa3MAr4eHus Mpu HarpeBaHUU aMOp(HBIX

n

TCI

22

[TapooOpa3zoBaHue 1 KOHJEHCAIHSL.




Ucnapenue

Kunenne. Y aensnas temiora
napoodpazoBaHusi. 3aBUCUMOCTb

23
TEMIIEPaTyphl KUTICHHs OT aTMOC(HEepHOTO
JaBJICHUS

24 Pemenue 3agau mo reme "[lapooGpazoBanue
" KurneHue"
Ypok-uccnenoBanue "O0bsicHeHNE

25 3aBUCHUMOCTH TEMIIEpATypbl KUIIEHUS OT 1
naBpieHus"

26 HacplileHHbII 1 HEHACHIIEHHBINA Map.
Biaxxnocts Bo3yxa
BrnaxaocTh Bo31yXa 1 €€ U3MEpeHHE.

27 JlaGopaTopHas pabota "Onpenenenue 0.5
OTHOCUTEIBHOM BIIA)KHOCTH BO3yXa"

28 Pemenue 3amga4 mo reme "BiaxxHocTs"
Pemenue 3ana4 v aHanus3 cuTyauui,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHJICHCAIIUH

30 DHeprus TOIIMBA. Y IeTbHas TEIoTa
CrOpaHus

31 [TpuHIIUTIEI paOOTHI TETUIOBBIX ABUTATEIEH

32 [lapoBas TypOuHa. /IBUrarenab BHyTPEHHETO
CTOpaHHS

33 KIIJI TenoBoro nBuratens

34 Pemenne 3agau o teme "KIIJ] TemioBoro
nsurareis"”

35 Ypoxk-koHpepeHus "TemmoBsie ABUTATETN




Y 3al1UTa OKpy»Karoleu cpeab”

36 TemnnoBbie MOTEPH B TETUIOCETSIX

37 3aKOH COXpaHEHHUs U MPEBPALICHUS YHEPTUU
B MEXaHUYECKHUX U TEIUIOBBIX MPOLECccax
[ToaroToBKa K KOHTPOJIBHOM paboTe MO TeEME

38 "TerutoBeie siBNIeHUs. V3MeHeHne
arperaTHbIX COCTOSIHUI BemiecTBa"
Konrtponbnas padota no teme "TerioBbie

39 sBiIeHUs. VI3MeHeHue arperaTHbIx
COCTOSIHMI BemecTa"

40 DnekTpuzanus Tei. JBa pona 3apsioB
VYpok-uccnenosanue "HcciaegoBanue

41 CIoCco0O0B Pa3IUYHBIX BEIICCTB
Ha3JIEKTPU30BBIBATHCA"

42 B3aumopeiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona
DnekTpuyeckoe nojie. Hanpsok€HHOCTD

43 aieKTpudecKoro mois. [TpuHiun
CYTIEPITO3UIINH YICKTPUICCKUX TTOJIeH

44 Hocutenu snekrpuyeckux 3apsiioB.
DneMeHTapHbIi 3apsa. CTpoeHue atoma

45 3aK0H COXpaHEHHUS IECKTPUICCKOTO 3apsa

46 [TpoBOAHWKY, TUIIEKTPUKH U
MOJTYITPOBOTHUKH

47 Ypok-koH(pepeHIus "DaeKTpusanus B
ITOBCETHEBHOM KU3HU"

48 Pemenue 3agau mo teme "3aKkoH coxpaHeHUs

3JIEKTPUYECKOro 3apsaa”




Dnektpuyeckuit Tok. McTouHuku

49 1
ANMEKTPUIECKOTO TOKA
VYpok-uccnenosanue "HcciaegoBanue

50 JNEUCTBUSI SNIEKTPUUYECKOTO OIS Ha 1
MPOBOJHUKHU U JUAJIEKTPUKU"

o1 DNEeKTpUYECKU TOK B MeTaJlIax 1

52 DNEKTPUUECKUN TOK B )KUIKOCTSIX U ra3ax 1

53 DneKkTpuyecKas 1ernb 1

54 Cuna Toka. AMmepmeTp 1

55 DneKTpuUYecKoe HamnpsikeHue. BoinbtMmeTp 1
JIaGopatopnas pabota "Coopka u

56 WCIIBITAaHUE JIEKTPUUECKON LIEeTIH 1
ITOCTOSIHHOT'O TOKa"

57 3aBUCUMOCTB CHJIBI TOKA OT HAIIPSHKCHHUS. 1
3akon OMa 1l yyacTka Lenu
JlaboparopHas pabota "HccnenoBanue

58 3aBUCHUMOCTH CHJIbI TOKA, POTEKAIOIIETO 1
4yepe3 pe3nucTop, OT HAMPSHKEHUS Ha
pe3UCTOpe U COMPOTUBIICHUS pe3nucTopa”

59 DJIIEKTPUUYECKOE CONTPOTUBIICHUE. Y J€IbHOE 1
COTIPOTUBIICHUE

60 JlabopaTtopHas padota "Onpenenenue 1
YAEIBHOTO CONPOTUBIICHUS TPOBOJHUKA"

61 Peenue 3agau no teme "DieKTpUueCcKoe 1
COINPOTHUBIIEHUE. Y IENBHOE CONPOTUBIEHUE"

62 Pemenue 3amau no teme "3akod Oma" 1

63 [locnenoBarenpHOE U TAPAIIICIIEHOE 1

COCAMHCHUA ITPOBOAHUKOB




64

JlabGopaTtopHas padota "IIpoBepka npaBuiia
CJI0’KEHHUS HANIPSKEHUH TTpU
IIOCJIEZIOBATEIILHOM COEIMHEHUU JIBYX
pe3ucTopos"

65

Pemenne 3amayg mo reme
"I[locnenoBaTenbHOE U TTapaljIeIbHOE
COEJIMHEHUS IPOBOIHUKOB"

66

JIaGopatopnas pabota "IIpoBepka npaBuiia
JUTSL CUJTBI TOKA TIPH MapajuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

67

Pemenue 3a1auy Ha npumeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO COSTMHEHUS] TPOBOTHUKOB

68

OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE
MCTOYHUKA TOKa. 3aKkoH OMa ISl TOTHOM
HEeTH

69

70

Pewenue 3amgau no reme "I/1C, BHyTpeHHEE
COTMPOTHUBIIEHUE UCTOYHHKA TOKa. 3akoH Oma
JUIA TIOJTHOHU 1ienu”

JlaGopaTtopHas padota "Onpenenenne IJ1C
1 BHYTPCHHETO COIIPOTUBJICHHUA UCTOYHHKA
ToKa"

71

[TpaBuna Kupxroga

72

JlabopaTtopHas padota "IIpoBepka npaBu
Kupxroga"

73

VYpok-uccnenosanue "M3ydyeHne BOJIbT-
aMIIEPHBIX XapaKTEPUCTUK HEIMHENHBIX
3J1€MEHTOB"

74

Pabota snexTpuueckoro Toka. MomHoOCTh




QJICKTPHUYCCKOI'O TOKA

75

JlabopaTtopHas padota "Onpenenenue
paboThl U MOILIHOCTHU AJIEKTPUUECKOTO TOKA"

76

3axon Jxoynsa-Jlenna. [lotpedurenu
INEKTPUYECKOro Toka. KopoTkoe 3aMmblkaHue

77

VYpok-koubepennus "OO0bsicHEeHNE U
MIPUHIUIT HeﬁCTBHﬂ JOMaINIHUuX
ANEKTPOHArpeBaTENbHBIX TPUOOPOB"

78

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"DnexkTpuuecKue 3apsaapl. 3apsHKeHHBIE Tena
" X B3auMoeHcTBUs. [locTOSHHBIN
ANEKTpUYECKUH TOK"

79

KonTponbhas pabora o teme
"DneKkTpuuecKue 3apsaapl. 3apsHKeHHBIE Tena
" X B3auMoueHcTBUs. IlocTOSHHBIN
AIEKTPUYECKUN TOK"

80

ITocTossHHBIE MAarHUTEL. MarHuTHOE MOJIE
3eMJIM U €ro 3HaueHue UL KU3HU Ha 3eMIie

81

VYpok-uccnenosanue "U3yuenue
MarHUTHOTO MOJIA MOCTOSIHHBIX MarHuTOB
pH UX 00BETMHEHUH U Pa3/ICIICHUN.
Busyanuzanus nomist HOCTOSHHBIX MArHUTOB"

82

OnbIT Dpcrena. MarautHoe mose
ANEKTPUYECKOTO TOKa

83

OnbiT AMniepa. MarHuTHOE 110J1€ KaTyILKH C
TOKOM. [IpuMeHEeHNE 21IEKTPOMaruuToB B
TEXHUKE

84

Cuna Amriepa u onpeeneHue e




HaIpaBJICHUA

Pemenue 3amgau mo reme "Cunia Ammnepa u

8 orpezeneHue e€ HalpasieHus"
DNEeKTPOJIBUraTeNlb MOCTOSTHHOTO TOKA.

86 Hcnonws3oBanue 31eKkTpoaBurareneii B
TeXHUYECKHUX YCTPOMCTBAX M HA TPAHCIIOPTE

87 JlaboparopHas pabota "M3ydeHue neicTBus
MarHUTHOTO TIOJISl Ha MPOBOJIHUK C TOKOM"

88 Ypok-koudepennus "Ilpaktnueckoe
MPUMEHEHHUE dJIEKTpoABUraTenen"

89 JIaGopatopHas pabora "KoHcTpynpoBanue u
u3y4eHue paboThl JIeKTpoABUTATENS"

90 JlaGopaTtopHas pabota "M3mepenne KI1/I
3JIEKTPOJIBUTATEILHON YCTAaHOBKH"

o1 Omnpitel @apazesi. 3aKOH JIEKTPOMArHUTHON
nHaykiuu. [Ipasuno Jlenna
VYpoxk-uccienoanue "HUccienoBanue

92 W3MEHEHU 3HAYCHUSI ¥ HAIIPABIICHUS
MHAYKIIMOHHOIO TOoKa"

Pemenue 3anau no teme "3akoH

93 ANEKTPOMArHuTHOW HAYKIMU. [IpaBuio
Jlenma"

94 DnekTporeHeparop. CrocoObl MOTydeHUs
3JIEKTPOIHEPTUU
Ypok-koHpepeHIHs "IIEKTPOCTAHIINH Ha

95 BO300HOBJISIEMBIX UCTOYHHUKA YHEPTHH.

[TpoGaemsl sxosorun. ToOmIMBHBIE
9JIEMEHTHI U AJIeKTpoMOoOmIn"




[lonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

96 " " 1
DNEeKTPOMArHUTHBIC SIBIICHHS

97 KonTponbHas padbora "DneKTpoMarHUTHbIE 1
SABJICHUA"

08 Pa6ota ¢ Texctamu 1o TeMe "TernaoBbIe 1
sBIeHus"
Pabora ¢ TekcTamu 1o Teme

99 "DnexTpuueckue 3apsbl. 3apsyKEHHBIE Tela 1
W UX B3auMojchcTBre"

100 Pa6ora ¢ Texcramu 1o Teme "IlocToSTHHBIH 1
AIEKTPUIYECKUN TOK"

101 Pabora ¢ Texcramu 1o Teme "MaruuTHEIC 1
SIBJICHUSA"

102 PaboTta ¢ TexcTaMu 1o TeMe 1
"JneKkTpoMarHuTHast UHIYKIHS"

OBUIEE KOJIMYECTBO YACOB I10 102 995

I[TPOTPAMME




9 KVIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Ne ara u¢posbie
w/n Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue ;Za[3yqennﬂ :6[()1;I;OB3T6JILHI>I€
padoTbI padoTbI pecypesI
Mexanunueckoe IBr>xXeHrne. MatepuaiibHas
1 touka. CriocoObl onucaHus 1
MEXaHUYECKOTO JIBUKEHUS
5 Cucrema orcuera. OTHOCUTENIBHOCTh 1
MEXaHNYECKOI0 JBUKEHUS
3 BekTopHble BeTMYMHBI, OTIEPAIIUU C 1
BEKTOpPAMHU, IIPOCKLIUU BEKTOPOB
4 Panunyc-BekTop MaTepHalbHON TOUKH, 1
IepeMelIEHUE Ha TIOCKOCTH
) PaBHOMEpHOE IPSIMOJIMHEWHOE JBUYKEHUE 1
6 Pemenue 3amau no reme "PaBHOMeEpHOE 1
MPSIMOJIMHEITHOE JIBH>KEHHE"
HepaBHomepHoe npsiMOSIMHEITHOE
7 nBwkenne. CpeHsss © MTHOBEHHAs 1
CKOPOCTH TeJla TPU HEPABHOMEPHOM
JIBJKEHUU
JlabopaTtopHast pabota "OnpeneneHue
3 CpeliHel CKOPOCTH CKOJIbKEHHUs Opycka 1 1
WJIU IBMOKCHUS IIapUKa 0 HAKJIOHHOM
MJI0CKOCTH"
9 PaBHOYyCKOpEHHOE NPAMOIUHENHOE 1

JIBUKEHUE. Y CKOPEHUE




10

CKOpOCTh PaBHOYCKOPEHHOTO
npsiMOJIMHeHoro ABMxkeHus. ['papuk
CKOPOCTH

11

Pemenue 3anau no teme "CkopocTh
PaBHOYCKOPEHHOT'O MPSMOJIMHEIHOTO
JIBUKEHUS"

12

[lepemelnienue npu paBHOYCKOPEHHOM
NPSIMOJINHEHHOM JIBUKEHUU

13

JlaGopaTopHnas pabora "OnpezneneHue
YCKOpEHHS Tella IPHU PaBHOYCKOPEHHOM
IBWKEHUH 10 HAKJIOHHOM IUIOCKOCTH"

14

15

16

Pemenue 3amau no teme "llepemenienue
[IPU paBHOYCKOPEHHOM MPSIMOJIMHEHHOM
OBMXeHun"

Jlabopartopnas padota "UccnenoBanue
3aBHCUMOCTH IIyTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM JBI)KEHUH 0e3
HayajabHOU CKOPOCTH"

['padmueckas uHTEpHIpETaLIs YCKOPEHUS,
CKOpPOCTH, MMPOUJECHHOTO yTH U
[epeMeLeHUs 11l IPSMOIMHENHOT O
JIBUKEHUS

17

Pemenue 3amau o reme "I paduaeckas
WHTEPIpPETAIHs YCKOPEHHUs, CKOPOCTH,
MIPOMJICHHOTO IyTH U MEPEMEIICHHUS IS
MPSIMOJIMHEHOTO ABMKEHUS"

18

Yckopenue cBoOo1HOTO nageHus. OMbIThI
Tlamunes




Pemienue 3agau no reme "YckopeHue

19
c¢BoOOIHOrO nageHus"

20 JIBukeHHe Tena, OPOIICHHOTO IO YITIOM K
TOPU30HTY

21 Pemenue 3amau mo reme "JIBuKeHUE TENa,
OpOILIEHHOTO MO/ YTJIOM K TOPU30HTY"
JlaGopatopHnas pabora "HccnenoBanue

22 JBUKEHHUSI TeJia, OPOILIEHHOTO TOJT YIJIOM K
TOpPU30HTY"
Pemenwne 3anau mo teme "JIBrkeHre mox

23 JIEWCTBHEM YCKOPEHUsSI CBOOOHOTO
nagenusa”

24 JIBI>KEHUE 110 OKPYKHOCTH

o5 JluHeitHast v yriioBast CKOPOCTb, TIEPUOJ U
4acToTa

26 CKOpOCTh ¥ YCKOPEHUE TIPU JBUKECHHUHU T10
OKPY>KHOCTH

97 Pemenwne 3agau mo teme "JIBMKeHHE 1O
OKpYy>KHOCTH"
Ypok-koHpepenmus "Pacrno3naBanue u

28 npuOIMKEHHOE ONKUCAHUE PA3IMYHBIX
BUJOB MEXaHUYECKOT'O IBIKCHUA"
[ToaroToBKa K KOHTPOJIBHOM paboTe MO

29 TeMe "MexaHNUeCKOe IBIKEHNE U
CIIOCOOKI €ro onucaHus"
KonTponbHas paboTa o teme

30 "MeXaHU4ECKOE NBUKEHUE U CIIOCOOBI €ro

onucanus"




31

[TepBriii 3akoH HetoTOHA. BekTOp CHitbl

Bropoii 3akon HeroToHa.

32
PaBHopelicTByromas cuiia

33 Tpernii 3akon HetoTona. Cynepnosunus
cuI

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3anau no teme "Cuna
ynpyrocTtu"

aboparopnas pabora "HccrnenoBanue

J1a6 6ota "U

36 3aBUCUMOCTH CHJIBI YIIPYTOCTH,
BO3HHKAIOIIEH B MPYKUHE, OT CTENIEHU
nedopmanuu NpyxuHb!"

37 Cuna tpenus. KoaddunueHT tpenus

38 Jlaboparopnas pa6ota "Omnpenenenne
KO3 UITMEHTA TPESHUS CKOJIBKCHHS"

abopaTtopHas pabora "HccnenoBanue

Jla6 6ora "U

39 3aBUCHUMOCTH CHJIbI TPEHHSI CKOJIBKECHUSI OT
CHJIBI HOPMAJILHOTO J1aBiI€HUA"

40 JIB>keHue TeJ Mo OKPY>KHOCTH TO]T
JIEVICTBUEM HECKOJIBKUX CHJI

41 3axon bepuymiu u noabEMHas cuiia Kpbljia
Ypok-koHpepenus "CoBpeMeHHbIE
JeTaTeIbHBIC alapaTkl, Cyaa Ha
MOJABOJIHBIX KPBUIbSX, AHTUKPHLJIO HA

42 ,
CKOPOCTHBIX aBTOMOOUISX. [IBMkeHue
1oe3ja Ha MarHUTHOM moayIike"

43 Cuna TSKECTH ¥ 3aKOH BCEMUPHOTO

TATOTCHUA




I[BI/I}KCHI/IC TEJI BOKPYT I'paBUTAHHOHHOI'O

44 ueHTpa. [lepBas kocMuyeckas CKOpOCTb

45 HesecomocTs 1 neperpysku

46 PaBHOBeCcHE MaTepHAIBHON TOYKH.
AGCom0THO TBEPAOE TEJIO

47 MowmeHnT cuinsl. [IpaBuino MOMEHTOB

48 VYpoxk-uccnenposanue "OnpeneneHue
[EHTpa TSKECTH Pa3THYHBIX Ten"
Nmnynec Tena. MismeHeHne uMItynbca.

49 HNmnynbsc cuiibl. YIpyroe u Heynpyroe
B3aUMOJICICTBHE

50 3aKOHBI U3MEHEHUS U COXPAHEHUS
UMITyJIbCa

51 PeakTtnBHOE ABIKEHNE
Pemenue 3anay no teme "3akoH

52 COXpaHEeHHs UMITyJIbca. PeakTuBHOE
nBmxenue"

53 Mexanudeckast paboTa U MOIITHOCTh

54 PaboTa cuIIBI TSDKECTH, CHITBI YIIPYTOCTH U
CHUJIBI TPEHUS
Jlabopartopnas padota "OnpeneneHue

55 pabOTHI CHITBI TPEHUS TIPH PABHOMEPHOM
JIBIKCHHH TeJIa 110 TOPU30HTATBHON
nosepxHocTu"

56 CBs13b SHEprUM U pabOTHI
JlaboparopHnas padota "Onpenenenue

o7 paboThI CUJIBI YIIPYTOCTH IPH MOABEME

rpysa ¢ UCImoJb30BaAaHUCM HCIIOABUIKHOI'O U




[MOABYKHOTO OJIOKOB"

58

[ToreHnmanbHas SHEPrust

59

Kunernueckas sneprus. Teopema o
KMHETUYECKOW YHEPTUU

60

3aKOH U3MECHEHHS U COXPAHECHUS
MEXaHUYECKON IHEPrUun

61

Pemenue 3amau mo temMe "3aKOHEI
M3MEHEHUS U COXPAHEHUSI MEXaHUYECKOU
sHeprun"

62

[ToaroToBKa K KOHTPOJIBLHOM paboTe MO
TeMme "B3aumonelicTBre TEI. 3aKOHBI
coxpaHeHus"

63

KoHTponbHas paboTa mo teme
"B3zaumoencTBue TeI. 3aKOHEI
coxpaHeHus"

64

KonebarensHoe nBmxenue. OCHOBHBIE
XapaKTepUCTUKH KosleOaHUi: TepHroI,
4acToTa, aMILIUTY1a

65

MarteMaTH4eCKHil U NpyKUHHBIA
MmasTHuKkU. JlabopaTopHas paborta
"HccnenoBaHue 3aBUCUMOCTH IIEPUOAA

Kosie0aHui Tpy3a Ha HUTH OT JJTUHBI HUTH"

0.5

66

Jlabopartopnas padota "UccnenoBanue
3aBHCUMOCTH TEPHO/Ia KOJIeOaHui
IIPYKMHHOI'O MasiTHUKA OT Macchl rpysa”

67

FapMOHI/ILIeCKI/Ie KoJIeOaHUs

68

JlabopaTtopnast pabota "U3mepenne
YCKOpPEHUsI CBOOOTHOTO MaAcHUs "




69

3aryxaromue kojaebanus. BeiHyx1eHHbIE
konebOanus. Pe3onanc

70

IIpeBpalenre sHepruu npu
KoJIe0aTeIbHOM JIBUKEHUN

71

VYpok-uccnenosanue "[Iposepka
HE3aBHCUMOCTH MEepHoJia KoJieOaHHi
rpy3a, MOJBELIEHHOI'O K JIEHTE, OT MacChl

rpy3a"

72

MexaHudecKkue BOJIHBI: MPOIOIbHBIE U
MoTepeyHbIe

73

CaoiicTBa MeXaHWYECKUX BOJH. J[THA
BOJIHBI M CKOPOCTb €€ pacnpOCTPaHECHUS

74

Ypok-uccnenosanue "HabmoneHue
uHTephepeHIny U AU paKkiuyd BOJIH HA
ITOBEPXHOCTHU BOJBI"

75

VYpoxk-koHpepenuus "MexaHnueckue
BOJIHBI B TBEpAOM Tene. CelicMuueckue
BOJIHBI"

76

3Byk. PacnpocTpanenne u oTpaxeHue
3ByKa

77

Pewenue 3amau no reme "3Byk"

78

Ypok-uccienoBanue
"DKCEPUMEHTAIBHOE OIpPEICIICHUE
rpaHull 4aCTOThI CJIBINIMMBIX 3BYKOBBIX
Konebanuit"

79

['poMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTUYECKUI PE30HAHC.

80

Ypok-uccienosanue "Habmonenue u




00BsICHEHUE aKyCTUYECKOTO pe3oHaHca"

HudpazByk u ynerpa3Byk. Kondepenmms

81 "Hcnonb30BaHue yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTHAX"

82 DNeKTPOMarHuTHOE TMOJe U
AJICKTPOMATrHUTHBIC BOJTHBI

83 CBoiicTBa 37IEKTPOMArHUTHBIX BOJTH
Ypoxk-koubpepenmus "[llkana
AIIEKTPOMArHUTHBIX BOJH. Mcronb3oBanue

84 AIIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM
cBsi3u. Pammornokanus. Kocmudeckast CBS3b

85 Pemenvie 3a1a4y Ha onpeziesieHUe YacTOThI
U JJTUHBI SJIEKTPOMArHUTHOM BOJIHBI

86 DJIeKTpOMarHuTHas MpUpojia CBETa.
CkopocTh cBeTa

87 BosnHoBBIE CBOMCTBA CBETA:!
uHTephepeHns U TudpaKims

88 JlygeBas MoJielb CBETa M TEOMETPHUYCSCKAS
ontuka. ICTOYHUKM cBETA

89 [IpsimonMHEHOE pacpoCTpaHeHHE CBETA.
3atmenust ConHia u JIyHsl

90 3akoH oTpaxeHus cBeta. [Ltockoe 3epkano

o1 [TocTpoenune n300paxeHHIA,
c(hopMHUPOBAHHBIX 3ePKAIOM

92 [Ipenomnenue cBeta. 3aKOH MPETOMIICHUS
cBera. [loHOE OTpaskeHUE CBETA.

93 Jlaboparopnas padora "HccrnenoBanue




3aBHCUMOCTH yIJIa IPEJIOMIIEHHUS OT yria
MaJieHHsl CBETOBOTO JIyya Ha TpaHUIe
«BO3LyX-CTEKIO»"

Vpok-uccnenopanue "AHanusz u

%4 00BsICHEHHE ONTUYECKOT0 MUpaXka"
Vpok-koupepennus "Micnonp3zoBanue

95 MOJTHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBA3L"

96 JIunza, xox mydeil B muH3e

97 dopmyria TOHKO# JIMH3BI
Jlaboparopnas padota "Onpenenenue

98 (OKYCHOTO pacCTOSTHUS ¥ ONTHYECKOMH
CHJIBI COOMPAFOIICH JIMH3BI"

99 [Tosryyenue n300pa>keHUI ¢ TOMOIIIBIO
COOMpAroIIeH 1 pacCEeUBAIOIICH JINH3
Ypok-konhepennus "[lpuHnun geicTBus

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

101 ['ma3 kak onruyeckas cuctema.
bru3opyKocTh U JaIbHO30PKOCTh
PasnoxxeHue 6enoro cBeTa B CIIEKT.

102 OneiTel HetoToHa. CrioxeHue
CIEKTpaJIbHBIX 1[BETOB. Jlucnepcus cera
Ypok-nipaktukym "Habmonenne u

103 00BSICHEHHUE OIBITOB IO PA3JI0KEHUIO
6enoro ceerta B criekTp. [lonyuenue 6enoro
[IBETa MIPU CJIO0KEHUU LIBETOB"

104 OmneiTel Pe3epdopaa u mranerapHast




MOI€CJIb aTOMa

IToctynater bopa. Monens atroma bopa.

105 HcnyckaHue 1 NOTJIOLIEHUE CBETa AaTOMOM.

106 KBantsl. JIuneiuaTelie ClIEKTPBI
Ypok-npaktukym "Habmronenne

107 CIUIOIIHBIX U JUHEHYATBIX CIIEKTPOB
U3ITy4EHUs U UCITyCKaHus"

108 PannoaktuBHOCTE. Anb(ha-, Oeta- u
raMmma-u3JydeHus

109 Crpoenue atoMHoro siipa. Hyknonnas
MOJI€NIb aTOMHOTO si/ipa

110 PannoaktuBHbIe nipeBpanieHus. M3oronsl

111 [lepuon mosrypacnazna
VYpok-kondepenmus "Jleiicteue

112 PaZlMOAKTUBHBIX M3IIyUYCHHUH Ha )KUBBIC
OpraHu3MBbl. 3alUTa OT PAJHOaKTHBHOTO
n3nydeHus"

113 SnepHblie peakiyu. 3aKOHbI COXPaHEHUS
3apsA0BOIO U MaccOBOT'O YHCET

114 OHeprus cBsA3M aTOMHBIX sziep. CBA3b
MAacChl U DHEPTHH

115 Pemenue 3amau mo reme "Snepueie
peakuuu. DHeprus cBsizu"

116 Peakuuu cunTe3a u neneHus saaep.
HcTtounukn sneprun ConHIa U 3BE3]T
VYpok-koupepennus "SnepHas sHepreTUKa.

117 DKOJIOTHYECKHE MTPOOIEMBI SIACPHON

SHEpreTUKu"




[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo

118 teMe "Konebanus u Bonubl. CBETOBBIE U
KBaHTOBBIE SIBJICHUA"
Konrponbnas padora no Teme "Konebanus

119 ¥ BOJIHBIL. CBETOBBIE U KBAHTOBBIE
SIBIECHUS"

120 Pemenne pacyeTHbIX 11O TEME
"MexaHnnyeckoe ABHKeHue"

121 Pemenne pacueTHBIX U KaYECTBEHHBIX
3a1a4 1o reMme ""Bzaumonerictsue ten"
Pemenre pacueTHBIX M Ka4€CTBEHHBIX

122 3a/1a4 1o TeMe "3aKOHbI COXPaHEHUS
SHEPruy U UMIlyJbca”

123 JlaGopaTopHnbie pabOTHI 1O TEME
"MexaHn4eckoe aBHKeHue"

124 JlabopatopHbie pabOTHI 110 TEME
"B3zaumoneiictsue tea"

125 JlabopaTtopusie paboTsl o Teme "I[IpocThie
MEXaHU3MbI"

126 Pemmenne pacueTHBIX U KAY€CTBEHHBIX
3a1a4 o reme "Tennossle nponeccs”

127 Pemenne pac4eTHBIX M KAYECTBEHHBIX
3a7a4 1o reMme "BnaxxHocTh"
Pemenne pac4eTHBIX U KAY€CTBEHHBIX

128 3aga4 no teme "KII/] TermoBbx
nBurareien"”

129 Pemenne pacyeTHBIX M KAYECTBEHHBIX

3a7a4 1Mo TeMe "3aKOHBI TIOCTOTHHOTO




TOKA"

Pemrenne PACUCTHBIX U KaUCCTBCHHBIX

130 3ana4 o reme "KIIl anexTpoycraHoBOK" 1

131 Jlaboparopubie paboThI 10 TeMe "3aKOHBI 1
IMOCTOSIHHOT'O TOKa"

132 JlabopaTopnbie paboThI 1O TEME 1
"CBeToBbIC SBIICHUS"

133 Pabora ¢ Texcramu 1o Teme "3aKOHBI 1
COXpaHEHUs B MeXaHUKe"

134 Pa60th'c Tekctamu 110 Teme "Konebanus u 1
BOJTHBI

135 PabGora C"TCKCTaMI/I mo Teme "CBeTOBBIC 1
SIBJICHHSI

136 Pa6ora ¢ Texcramu o reme "KBanToBas u 1
saepHas Gpusnka'

OBIIEE KOJIMYECTBO YACOB I10 136 245

[TPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






