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IMNOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs
COCTaBJICHA HAa OCHOBE MOJIOKEHUM M TPeOOBaHWI K pe3ysbTaTaM OCBOCHHUS Ha
yrayOIE€HHOM ypOBHE OCHOBHOM 00pa30BaTeIbHOW MPOTPAMMBI, MPECTABICHHBIX B
®I'OC 00O, a Takxke ¢ yu€ToMm QenepanbHON padodel MporpaMMbl BOCTIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « Dusznkay.

CopepxaHue mporpaMMbl 10 (U3UKE HANpPaBICHO Ha YJIOBJIETBOPEHUE
MOBBIIIEHHBIX 3alpOCOB  OOY4YaIOIIMXCs, CTpeMsIIuXcs K Oonee TriryOoOKoMy
OCBOCHHIO (M3MUYECKUX 3HAHWM, M Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYUHOU
IrPaMOTHOCTH oOydJarommxcsi. B mporpamme mo (pu3uke y4uTHIBalOTCS BO3MOKHOCTH
yaeOHOro mpeameTta B peanmsaruu TpeboBanmii ®I'OC OOO k mIaHHpyeMBbIM
JMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOyUeHHs, a TAK)KE MEXKIPEIMETHBIC
CBSI3M €CTECTBEHHO-HAYYHBIX yU€OHBIX IPEIMETOB Ha YpPOBHE OCHOBHOI'O OOIIETO
o0pa3zoBaHMs.

[Iporpamma 1o (huU3MKe yCTaHABIMBAET pACIpEIENICHHE Y4eOHOro marepualia
no rojaMm oOydeHus (1o Kjiaccam), mpejjiaraeT MPUMEPHYIO TOCIIEI0BATEIbHOCTD
W3YUYEHHS TEM, OCHOBAHHYIO Ha JIOTUKE PA3BUTHUS MPEAMETHOTO COJICPHKAHUS U YUETE
BO3PACTHBIX OCOOEHHOCTEH 00yUYaIOIUXCH.

[IporpaMmma 1o ¢usuke pa3paboTaHa C LEIbIO OKa3aHUS METOIUYECKOU
IOMOIIM YUYUTENIO B CO3/1aHUU padouell MporpaMMBl 110 y4eOHOMY MPEIMETY.

®duzrka FBISIETCS CUCTEMOOOPA3YIOIIMM JIJIi €CTECTBEHHOHAYYHBIX Yy4eOHBIX
IPEIMETOB, OCKOJIbKY (DU3UUYECKUE 3aKOHBI JIE)KAT B OCHOBE IMPOLIECCOB U SIBJICHUH,
M3yJaeMbIX XUMHUEH, OMOJIOTHEH, acCTpOHOMHEH B (U3HUeCcKoi reorpadueit, BHOCHT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MNPEIOCTaBISET HAMOOJee SICHbIE
o0Opa3ibpl TPUMEHEHUs HAyYHOTO METOJla MO3HAHHUs, TO €CTh Croco0a MOJydYeHHUs
JIOCTOBEPHBIX 3HAHUN O MUpE.

OpHa w3 THaBHBIX 3a7ad (U3UYECKOTO O0pa3oBaHUS B CTPYKType OOIIETro
o0Opa3oBaHHUsI COCTOUT B (POPMHPOBAHUHM €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yyenue Qusukun Ha yriiyOJI€HHOM YpOBHE TMpEArojiaraeT yBEPEHHOE
BIIQJICHUE CHEAYIOIUMH KOMIIETEHTHOCTSIMH, XapaKkTepU3yrIUMH
€CTECTBEHHOHAYYHYIO I'PAMOTHOCTb:

HAyYHO OOBSCHATH SBICHUS;

OLICHMBATh U TOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

WHTEPIIPETUPOBATh [IAHHBIE W MCIIOJB30BATh HAyYHBIE JOKA3aTEIbCTBA IS
MOJIyYEHHUSI BEIBOJOB.

[lemn wu3ydyeHuss (UMK Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
onpenenensl B KoHuenuumu npenonaBaHusi ydeOHoro mnpeamera «®Dusuka» B
oOpazoBarenbHbIX opranu3anusax Poccuiickoit denepaiuu, peanus3yommux OCHOBHBIC



oOuieoOpa3oBarenabHble  IPOrpaMMbl,  yTBEpKIAEHHOW  pemeHueM  Komneruu
MunuctepctBa npocBenieHus Poccuiickoit @enepaunu (IpoTokos oT 3 jaekadps
2019 r. Ne [1K-4BH).

[enu nzyuyenust pusuky Ha yriryOJaEHHOM ypOBHE:

pa3BUTHE HHTEpeca M CTPEMIICHHA OOYy4aroUIMXcsi K HayYHOMY H3YYEHHIO
PUPOJIBI, PA3BUTHE X UHTEIUICKTYaTbHBIX M TBOPUYECKHX CIIOCOOHOCTEI;

pa3BUTHE TPEICTaBICHUA O HAYYHOM METO/e TO3HAaHUS M (POpPMHUpPOBAHUE
MCCJIEI0BATENLCKOIO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

(opMupOBaHHE HAay4YHOI'O MHPOBO33PEHUS KaK pe3yibTaTa HM3yYEHHUS OCHOB
CTpOEHHUS MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHHEe YMEHUW TPUMEHATh (UINYECKUE 3HAHUS U HAy4YHBIC
JI0KA3aTeNIbCTBA 151 OOBSCHEHUS OKPYKAIOIINX SBJICHHI;

dbopMupoBaHUE TPEACTABICHUN O ponu (QU3UKH OIS PaA3BUTUA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUIA;

pa3BUTHE MPECTABICHUN O BO3MOXKHBIX chepax Oyayueil nmpodeccuoHanbHON
NEeSATENbHOCTH, CBA3aHHON € (DU3MKOM, MOArOTOBKA K JajbHEHIIEMY OOYYEHHUIO B
3TOM HANpaBJICHUU;

(¢opMupoBaHHE€ TOTOBHOCTH K JajibHEHIIeMy H3y4eHHIO (U3UKH Ha
yriayOnEHHOM YPOBHE B paMKaxX COOTBETCTBYIOIIMX Hpoduieil 00yueHHus Ha YpOBHE
cpeaHero o0Iero oopa3oBaHusl.

JlocTkeHne ATUX MeJIel MporpaMMBI o (PU3UKe Ha YPOBHE OCHOBHOTO OOIIIETO
00pa3oBaHMs 00ECIICYMBACTCS PEIICHUEM CICAYIONMINX 3a]1a4:

npuoOpeTeHNe 3HAHUW O JAMCKPETHOM CTPOEHUHU BEILIECTBA, MEXaHUYECKHUX,
TEIUJIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBICHUSIX;

npuoOpeTeHNEe YMEHHUI aHAM3UPOBATh U OOBACHATH (PU3NYECKUE SBIICHUS HA
OCHOBE M3yYEHHBIX (PU3NYECKHUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEUICHMs] Pacu€THBIX U KAYECTBEHHBIX 3aJad, TPeOYIOLIUX
CO3/IaHHSA M HCIIOJIb30BaHMUA (U3MUYECKUX MOJENEeH, BKIIOYas TBOPYECKUE U
PaKTUKO-OPUEHTUPOBAHHBIE 3a/]a4H;

pPa3BUTHE HCCIEIOBATEIIbCKUX YMEHUW: HaAOMIOAAaTh SBJICHHUS U HU3MEPATH
(u3HYECKUEe BEIWYMHBI, BBIJBUTATh TMIIOTE3bl M MpeAsiaraTh 3KCHEPUMEHTAIbHbBIC
CHoCOoObl MX MPOBEPKH, IUIAHUPOBATH W MPOBOAMUTH OIMBITHI, IKCIIEPUMEHTAJIbHBIC
MCCIIEIOBAHUS], AHAIIM3UPOBATH IMOJTYYEHHBIE TAHHBIC U JI€JIaTh BHIBOJIBL;

ocBOoeHHE TPUEMOB paboTbl ¢ uHGpoOpManuend G(U3NYECKOTO COACpKAHUS,
BKJItOUasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTHKEHHSIX (DU3MKM, MHTEpIpeTanus u
KPUTHUYECKOE OLIEHMBaHNE NH(POpMALUY;

3HAKOMCTBO CO cepaMu Mpo(dhecCHOHATBHON NeATEeIbHOCTH, CBSA3aHHBIMHU C
(GU3MKOH, U COBPEMEHHBIMU TEXHOJOTUSIMH, OCHOBAaHHBIMM Ha JOCTHKEHHSIX
(U3HYECKON HAyKH.



Ha uzyuenue ¢uzuku (yriyOnEHHBIM YpOBEHb) HA YPOBHE OCHOBHOT'O OOIIIETO
obpazoBanms orBoautcs 340 gaco: B 7 kiacce — 102 gaca (3 waca B Hememno), B 8
kimacce — 102 gaca (3 gaca B Hezento), B 9 kimacce — 136 yacoB (4 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA
7 KJIIACC

Paznen 1. @usuka u €€ poJib B IO3HAHUU OKPY/KaKOLIEro M1Upa.

dusnka — Hayka O mnpupoje. SBiaeHus NpuUpoAbl (3JIEMEHTHI COACPKAHUS,
BKJIIOYAIONINE MEXKMpPEIMETHbIE CBs3M). Du3nyeckue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BeNUYUHBL. Pa3MmepHoCTh. EnuHMIBI (U3UMYECKUX BEJIHYHMH.
H3mepenne ¢puznyueckux BeanurH. JTanonbl. Ousndeckue npudopsl. Llena neneHus.
[TorpemHocty u3Mmepenuit. [lpaBuna Oe3omacHoro Tpyaa npu pabote ¢
nabopaTopHbIM 000pyIOBaHMEeM. MexayHapoaHas cucrema eauHull. IlepeBon
BHECHUCTEMHBIX eauHHUI] B equHuIbl CU.

Kak ¢usuka u gpyrue eCTeCTBEHHbIC HAyKU M3y4aroT ONpupoay. EcTtecTBeHHO-
HAyYHBIH METOJ] T[O3HaHUsS: HaOMIO/eHHe, TOCTAaHOBKA HAYYHOTO BOIPOCaA,
BBIJIBUKECHUE TUIIOTE3, OKCIEPUMEHT II0 TIPOBEPKE THUIIOTE3, OOBICHEHHE
HaOmoaaemoro sBieHus. Onucanue GU3NUecKuX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

Mexanuyeckue, TEIIOBBIE, AJIEKTPUYECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC
SIBJICHUSL.

®duznyeckue MNpUOOPHl W MpOlEAypa MPSMBIX H3MEPEHHM aHAJIOrOBBIM U
U (POBBIM MTPUOOPOM.

Jlabopamopnvie pabomul u onvimol.

OmnpeneneHue MEHBI ICTICHUS IIKAIbI U3MEPHUTEILHOTO TTPHOOpa.

N3mepenue pacCTOsIHUN.

N3mepenue momaay 1 o0bEMa. MeTo1 maneTku.

N3mepenne BpeMeHu.

N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO TEA.

Onpenenenue pa3MepoB MalbIX Ten. MeTox psaaoB.

[IpoBeneHue uccienoBaHus 10 IMPOBEPKE TMIIOTE3BL: JAIBHOCTD ITOJIETA IAPUKA,
MYIIEHHOT'0 TOPU30HTAIBLHO, TeM 00JIbIle, YeM OO0JIbIIIEe BHICOTA ITyCKAa.

Paszpnes 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

CtpoeHue BEIIECTBA: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl U MacChl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmwxenue yactui BemiecTBa. CBSA3b CKOPOCTH JBWKEHHUS YACTHUI[ C
temriepatypoil. bpoyHoBckoe nBmwxkenue. Huddysus. BzaumosneiicTBue yacTwil
BEIIECTBA: MPUTSHKEHNUE U OTTAIIKMBAHHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, >KUIAKOCTEH M TBEPIBIX
(KpUCTAIIMYECKUX) Ted. B3auMocBsI3b Mexay CBONCTBAMU BEIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHocTH
arperaTHbIX COCTOSIHUN BOJIB.

Jemoncmpayuu.

Ha6mroeHne OpoyHOBCKOTO IBUKEHUSI.

Hab6nronenue nuddysuu.

Habmtonenue siBIeHUN, OOBICHSIOMIMXCS MPUTSHKECHHEM WU OTTAIKHMBAHHEM
YacTHUI BEUIECTBA.

Jlabopamopnvle padbomuel u onvimol.

OreHka 1uaMeTpa aToMa METOJIOM PSJIOB (C UCIONIB30BaHUEM (poTorpaduil).

OmnbITHI 110 HAOIIOACHUIO TEIJIOBOTO PACIIUPEHNUS T'a30B.

OnpITBl IO OOHAPYKEHUIO JEUCTBUS CHIT MOJIEKYJISIPHOTO IPUTSKEHHUS.

Pasnen 3. /IBu:keHre U B3aMMOJEHCTBHE TeJl.

Mexannueckoe gaBwxkenue. Ilyte u  mepememenue. PaBHOmepHOE U
HepaBHOMEpHOe JBrkeHHe. CBOOOAHOE MaJeHHEe KaKk IpUMEpP HEPaBHOMEPHOIO
nerkeHus Ten. Ckopoctb. CpenHssi CKOPOCTh IIPH HEPABHOMEPHOM JBUKCHUHU.
Pacuér nyTu ¥ BpeMeHU JBUKEHUS.

['pacduxum 3aBHUCHUMOCTEN BETUYMH, ONMUCHIBAIOIIMX JIBHKeHHE. OOIIMe MOHATUS
00 oTHOcHUTeNbHOCTH JBMKEHHS. CIOXKEHHE CKOPOCTEH i Tel, ABMXKYILIMXCS
napajuiesibHO.

SBneHre wHepuUHU. 3aKOH HHEpUUH. B3anmoneilcTBHE Ten Kak MOpHUYMHA
U3MEHEHUs] CKOPOCTM JBW)XEHHMS Tell. Macca kKak Mepa HWHEPTHOCTH Tella B
NOCTyNaTeabHOM  ABMWXKEHUHU. [lnoTtHocTe BemectBa. CBsI3p  IUIOTHOCTH €
KOJIMYECTBOM MOJIEKY]l B eAuHuie oObéma BemecTtBa. (CMecM U CIUIABBI.
[loBepXHOCTHAs U TMHEWHAS TIJIOTHOCTb.

Cwila Kak XapakTEepUCTHMKa B3auMOJEHCTBUA Tell. Cuia ynpyrocTd M 3aKOH
['yka. 3mepeHune cuiibl ¢ MOMONIbIO AMHAMOMETpA. SIBIE€HHE TATOTEHUS M CHIIA
TspkecT. Cwila TspKecTH Ha Apyrux ruta”erax. Bec Tema. Heeecomocts. CroxeHue
CWJI, HaIlpaBJICHHBIX MO OAHOW mpsiMoi. PaBHoxeiicTByromas cui. Cuiia TpeHws.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs, BSI3KOe TpeHUe. TpeHue B MpUpOE U TEXHUKE.

Jemoncmpayuu.

Habnrogenne MexaHn4ecKoro IBHKEHHS TENa.

M3MmepeHne CKOpOCTH NMPSIMOIMHENHOTO IBHKECHHUS.

Habmtonenue siBjaeHUs] MHEPLUU.

HabGnronenne n3MeHeHrsi CKOPOCTH MPU B3aUMOJICHCTBUU TEll.

CpaBHEHUE MACC IO B3aUMOJACHCTBUIO TE.

CrnoxeHue cuJil, HallpaBJICHHBIX MO OJTHOW MPSMOM.

Jlabopamopnsie pabomel u onvimol.

OmnpeneneHre CKOPOCTH PaBHOMEPHOIO JABWXKEHUS (LIapuKa B JKUJIKOCTH,
MO/JIEJIH SJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jlajee).



Omnpenenenue cpenHed CKOPOCTH CKOJIBKEHHS Opycka WIM IIapukKa IIo
HAKJIOHHOU TTIOCKOCTH.

OnpeneneHre MIOTHOCTH TBEPAOTO TeNa.

OnbITEl, JEMOHCTPUPYIOLIUE 3aBHUCUMOCTh  pacTsbkeHus — (aedopmaiun)
IPYXXUHBI OT IPUIOKEHHOW CHJIBI.

OnpITHl, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHUJIbI TPEHUS CKOJIBKEHUS OT CHUJIbI
JABJICHUS U XapaKTepa COMPUKACAIOLIUXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKUAKOCTEH U ra30B.

HNasnenue. Cuna nanenus. CriocoObl yMEHbBIIEHUS U YBEJIMUEHUS J1aBJICHUS.
JlaBneHue raza. 3aBUCMMOCTb JaBJICHUS raza oT o0béMa u temmneparypsl. [lepenaua
NaBJ€HUs TBEPABIMH TEJNaMHU, O KUAKOCTSIMU MW Tra3amu. 3akoH Ilackans.
[THeBMaTHYECKUE MAIIMHBI.

3aBUCHUMOCTh  JaBIEHUS  JKUAKOCTH  OT  TJIYyOMHBI  TOTPYXKCHHS.
I'mapocratnueckuid  mapanokc.  CooOmarommecs — cocynsl.  ['mapaBinueckue
MexaHu3Mbl. Vcnosb30BaHME BBICOKMX JaBICHUN B COBPEMEHHBIX TEXHOJIOTHSX.
Y CTporCTBO BOJOIIPOBO/IA.

Atmocdepa 3emnu u armocdepHoe gaBieHue. [IpUYMHBI CyIIECTBOBAHHS
BO3aymHOW o6onouku 3emnu. OmnbiT Toppuuennu. M3mepenue armocdepHOro
JaBJIeHUs. 3aBUCHUMOCTh aTMOC(EpPHOIrO JaBJICHUS OT BBICOTHI HAJl YPOBHEM MODSL.
[Tpubops! 1151 U3MEpEeHUs: aTMOC(HEPHOTO TABICHHUSL.

JlelicTBuE XUIKOCTH M ra3a Ha INOTPYKEHHOE B HUX TeJO. BpITanknparomas
(apxuMenoBa) cwia. 3akoH Apxumesna. YcCJIOBHE BO3HUKHOBEHHUS BBITAJIKHUBAIOIICH
(apxumenoBoii) cuiibl, noarekanue. [lnaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.

3aBUCUMOCTb JIABJICHHS ra3a OT TEMIIEPATYPBHL.

[lepenaua gaBiaeHUS KUAKOCTHIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBiuyeckuu mpecc.

[Tposinenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

Cudon.

3aBUCUMOCTh BBITAJIKMBAIOLIEH CUJIBI OT 00bEMa MOrPYKEHHOW B JKUIKOCTH
YaCTH T€JIa ¥ TUIOTHOCTH JKHUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOILIEH CUIIBI BECY BBITECHEHHOU KUJKOCTH.

VYcnoBue miaBaHus TeN: IJIaBaHUWE WM NOTPYKEHHUE Tell B 3aBHCHUMOCTH OT
COOTHOIIEHUS MNIOTHOCTEH TeJa U KUJIKOCTH.

Jlabopamopnwie pabomel u onvimol.

HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHOW B
XKUJKOCTh YaCTH TEJIA.



OrnpeneneHue BHITAJKUBAIONIICH CUIIbI, AEHCTBYIONIEH Ha TEJNO, NOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIECH CHUJIbL, JACHCTBYIOIIEN HA TEIO B
KUJKOCTH, OT MaccChl TeJa.

OnbITel,  JIEMOHCTPHUPYIOIIME  3aBUCUMOCTb  BBITAIKMBAIOLIECH  CHIIBI,
JNEUCTBYIONIEH Ha TENO B XUJKOCTH, OT 00bEMa MOTrPYyKEHHOU B JKUAKOCTH YacCTH
TeJa U OT TNIOTHOCTH JKUJKOCTH.

KoHcTpynpoBanue apeomeTpa Wik KOHCTPYHPOBAHUE JIOAKU U ONpe/ieTIeHUE e€
Irpy30H0AbEMHOCTH.

Paszgen 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanudeckasi paboTa IJisi CUJ, HalpPaBJIEHHBIX BIOJIb JUHUU NEPEMEIICHHUS.
MonHoCTb.

[IpocTble MEXaHU3MBI: pbIYar, BOPOT, OJOK, MOJUCIACT, HAKIOHHAS MJIOCKOCTb,
HOKHUYHBIN MexaHu3M. MomeHT cuiibl. PaBHoBecue peruara. [IpaBuino MOMEHTOB.
[Ipumenenue npaBuiia paBHOBECHS phluara K 0J10Ky. «30JI0TO€ IPABUIIO» MEXAHUKH.
KIIJI mpoctbix mexaHu3moB. IIpocTeie MexaHuW3Mbl B OBITYy, TEXHUKE, MKUBBIX
OpraHu3Max.

Mexannueckass 5SHeprus. KunHeTnueckass W TMOTEHIMAIbHAsA  DHEPTHUS.
[IpeBpaiilieHre OAHOTO BUJA MEXAHUYECKOW YHEPTUH B APYroil. 3aKOH COXPAHEHUS U
MPEBPALLCHUS SHEPTUN B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

HccnenoBanue yciaoBUil paBHOBECHS pblyara.

N3mepenne K11/ HaKIIOHHOM IIJIOCKOCTH.

W3ydenne mpaBuiia pbryara ajisi HOJBUKHOTO U HEMOBUKHOTO OJIOKOB.

Omnpenenenue KIIJ] moaBuXHOTO U HETIOJABUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIPYTOCTH TMPU MOABEME T'PY30B MPU MOMOIIU
MOJIBM>KHOTO OJI0Ka.

N3yuyeHune 3aK0Ha COXpaHEHUsI MEXaHUYECKOW SHEPTUH.

8 KVIACC

Pa3nen 6. TensioBble siBJIeHUSA.

OCHOBHBIC  TIOJIOKEHHUSI ~ MOJICKYJISIPHO-KMHETUYECKOM TEOPUM  CTPOCHUS
BemiecTBa. Macca M pasMepbl aTOMOB M MOJIEKYJd. OINBITHI, MOATBEPKIAOLINE
OCHOBHBIE TTOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPHUHU.

Mopgenu TBEPAOro, MKUIKOTO M Ta3000pa3HOrO0 COCTOSIHUM — BEIIECTBA.
Kpucranmnuueckue u amopdusie Tema. I'padeH — HOBBI Marepuan JjIsi HOBBIX
TeXHOJOTUH. TEeXHOJOTMH TONY4YeHUs] HCKYCCTBEHHBIX anaMas3oB. OObICHEHHE



CBOWCTB Ta30B, XUJIKOCTEH U TBEPABIX TEJI HA OCHOBE IOJIOKEHUU MOJEKYJIAPHO-
KMHETUYECKOW TeopHuH. lIOBEpXHOCTHOE HATSKEHWE, CMAYMBAHUE, KalWLIISPHBIE
aBiieHUs. TemioBoe paclMpeHre U cxaThe. 3aBUCUMOCTb JaBJI€HUS ra3a oT 00bEma,
TEMIIEPaTyphl.

Temneparypa. CBs3b TeMIlepaTypbl €O CpeAHEH KUHETHYECKOW »HEpruen
TEIUIOBOTO JIBM>KEHUS YaCTHUL. TeMIepaTypHbIE IIKAJIbI.

Buytpennsis  sHeprusi. CrmocoObl W3MEHEHHsS  BHYTPEHHEH  DHEpPIHUH:
TeIUIonepeaaya U coBeplleHrne padoTel. Buapl Temonepenauyn: TEIIONPOBOIHOCTD,
KOHBEKLMs, W3llydyeHHe. Buapl Ttermonepenaun B OPUPOAE U TEXHUKE.
HeoOpaTumocTh TEMIOBBIX MPOIIECCOB.

KonnuectBo TemnoTsl. YienbHas TEIIOEMKOCTh BellecTBa. TemmooOMeH u
TEIUIOBOE paBHOBecHe. 3akoH HpioToHa-Puxmana. YpaBHEeHHE TETIOBOTO OajaHca.

[InaBieHre W OTBEpAECBAaHWE KPHUCTALUIMYECKUX BELIECTB. YIEIbHAsl TEIUIOTA
miasnenus. I[lapooOpazoBanue u konjeHcanus. Mcnapenuwe. Kunenue. VYpaenbHas
TEII0Ta MmapooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATypbl KUIIEHUSI OT aTMOC(HEPHOTO
napieHus. HachleHHBIN 1 HEHACKIIEHHBIN nap. BiaxxHOCTh BO3ayXa.

OHeprus TOIUIMBa. Y IeNIbHAS TEIIOTa CTOPAHHUS.

[Mpuniuner pabotsl TerioBbix aABuratenei. KIIJ[ temoBoro aBuratesns.
TerioBple ABUraTeNM M 3alllUTa OKPYXKAOLIEW cpenabl. TemnoBble MOTEPU B
TEIIOCETSX.

3aKOH COXpaHEHWs M IPEBPALICHUS DHEPTMM B MEXAHUYECKUX M TEIJIOBBIX
IpoLECCax.

Hemoncmpayuu.

Habmronenne OpoyHOBCKOTO IBUKEHUSI.

Hab6mronenune nuddysun.

Habnrogenue  sSBIEHUN  TMOBEPXHOCTHOIO  HATSKEHMS, CMauyMBaHUS U
KAIWUISIPHBIX SIBIICHUM.

HabumroeHune TemnoBoro paciupeHus Ted.

M3MeHeHne pAaBieHHUs raza TNpPU HU3MEHEHWH OO0OBEMa W HarpeBaHUU WIIH
OXJIAXKJICHUH.

[IpaBuiia n3MepeHus TeEMIIEPATypBhI.

Bue! Teruionepenauu.

OxJaxxJ1IeHue Npy COBEPUICHUH PaOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMHU CUJIaMHU.

CpaBHEHUE TEINTOEMKOCTEN PA3JIUYHBIX BEILIECTB.

HabGntonenue kunenus.

HaGntonenue noctosiHCTBa TeMIIepaTyphbl IPH IIABJICHUU.

Mojenu TenIOBbIX IBUATATEIIEH.

Jlabopamopnvle pabomuel u onvimol.



OnpITH IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHHUS.

OMBITHI O BBIPAIIMBAHUIO KPUCTAVIOB MOBAPEHHOM COJIM WJIU caxapa.

N3mepenue temmepaTypbl OpU MOMOIIM KUJKOCTHOTO TEPMOMETpa U JAaTUMKA
TEMIIEPATYPHI.

OnpITHI 110 HAOJIOIEHUIO TETUIOBOT'O PACHIUPEHHUSI Ta30B, JKUJIKOCTEH U TBEPIBIX
TeJL.

OmnpeneneHue gaBieHUs BO3yXa B OaJUTOHE HIITPUIIA.

HccnenoBanre 3aBUCUMOCTH JaBJICHHS BO3yXa OT €r0 00bhEMa M TEMIIEPaTypHI.

[IpoBepka rUMOTE3bl JIMHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA >KUJKOCTU B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne u3MeHEHUs BHYTPEHHEH DSHEpruM Tella B pe3yjbTare
TEIJIONepeau U PaOOTHI BHEIITHUX CHJL.

HccnenoBanue sIBICHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOJHOU U TOpsiuei
BOJIBI.

Omnpenenenre KOJWYECTBA TEIUIOTHI, MOTYYEHHOTO BOJION MpPH TEIIO0OMEHE C
HarpeThiM METAJUTMYECKUM LIHITHHAPOM.

OmnpeneneHre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HetoToHa-PuxmMana).

OnpeneneHue ynelbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca UCapeHus.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue ynenbHOW TEIUIOTHI IIIaBIEHUS JIbA.

Pazngen 7. DaekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpuzanus Tel. JBa poaa 3IEKTpUYECKUX 3apsaoB. B3aumoneiicTBue
3apspKEHHBIX Tell. 3akoH KyioHa.

OnekTpudeckoe mnosie. Hanpssk€HHOCTH  diekTpudeckoro mons. [IpuHuun
CYNEPHO3ULIMU JICKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »31nekTpuyecKuX 3apsA/ioB. ODJIEMEHTAPHBIA JIIEKTPUUYECKHUN 3apsii.
Crpoenue aroma. IIpoBOIHMKH, [UPJIEKTPUKA W MOJYHPOBOJHHUKHA. 3aKOH
COXpPaHEHMSI AIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSI CYIIECTBOBAaHHS AJICKTPUUYECKOTO  TOKA.
WM cTOYHUKM TIOCTOSIHHOTO TOKa. JIeHWCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B METAILJIaX, )KUJKOCTSAX U razax.

Dnekrpudeckas nenb. Cuiia Toka. DIEKTPUYECKOE HANPsHKEHUE. AMIIEPMETP U
BOJBTMETP B IIEMU MOCTOSSHHOrO Toka. CONMpOTHUBJICHUE NPOBOJHMKA. Y JIEIbHOE
COINPOTHUBIJIEHUE BelecTBa. 3akoH Oma g ydactka uenu. llocnemoBarensHoe u
napajuielibHoe coeluHeHue NpoBOAHUKOB. DJIC B 1enu MOCTOSHHOIO TOKa. 3aKOH
Owma miig nonHoi uenu. [IpaBuna Kupxroda. Pacu€r npocThiX aMeKTpUIecKuX 1enei.
Henunelinbie 351eMEHTHI.



Pabora u MOIIHOCTH 3JEKTPUYECKOro TOKa. 3akoH Jlxoyns-JleHua.
DneKTpuuecKrue 1enu M MOTPeOUTEeNH IIeKTpUYecKo sHeprun B ObiTy. Kopotkoe
3aMBIKAHHE.

[TocTosiHHBIE MarHUTHL. B3aumoaelcTBHE MOCTOSIHHBIX MarHUTOB. MaruuTtHoe
nosie. MarHuTHoe 1osie 3eMJIA U €ro 3HaYeHue I )KU3HU Ha 3emuie. OnbIT Dpcrena.
MaruutHoe mone  anekTtpuyeckoro  Toka.  Omeir  Ammnepa.  [Ipumenenue
AJIEKTPOMAarHUTOB B TEXHHKE. /[eliCTBME MArHUTHOTO IOJS HAa IPOBOJHUK C TOKOM.
Cuna Ammepa u omnpeneiieHue €€ HAanpaBlICHUS. DJIEKTPOIABUIATENb MOCTOSHHOTO
TOKa. lCHonap30BaHME AIIEKTPOJABUraTEe B TEXHMYECKMX YCTPOMCTBAX U Ha
TPaHCIIOPTE.

Omnertel @apanes. fBnenHue anexkTpoMarHuTHOM MHAYKOMH. [IpaBmno Jlenna.
DIIEKTPOTEeHEPATOP. Cnoco0bl ITOJTYyYEHHUS ANEKTPUYECKOU DHEPIUH.
DNEeKTPOCTaHIIMK Ha BO300HOBISIEMBIX HCTOYHUKAX DSHEPTUU. OKOJIOTHUECKUE
po0JieMbl SHEPreTUKU. TOIIMBHBIE AIIEMEHTHI U JIEKTPOMOOHIIH.

Hemoncmpayuu.

DJIeKTpU3aLUS TEIL.

JIBa poaa 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJICHCTBUE 3aPSHKEHHBIX TEIN.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIA.

DnekTpocTaTudecKkass UHAYKIUS.

3aKOH COXPAHEHMS JIEKTPUYECKHUX 3apsI0B.

MopenupoBaHue CHJIOBBIX JIMHUM JJIEKTPUYECKOIO IIOJSI € ITOMOIIBIO
OyMa)KHBIX CYJITAHOB.

ITpOBOTHUKY U TUIIEKTPUKU.

M cTOYHUKYN IOCTOSTHHOTO TOKA.

JIelicTBUS DNEKTPUYECKOTO TOKA.

DIJIEKTPUYECKHUM TOK B )KUJKOCTH.

["a30BbIi pa3psia.

M3mepeHne CUIIbl TOKa aMIIEPMETPOM.

N3mepenne 31eKTpUYECKOro HAIIPS)KEHUS BOJIBTMETPOM.

Peocrar u mara3uH cOnpoOTUBIECHUN.

B3anmoneicTBrE MOCTOSHHBIX MAarHUTOB.

MopnenupoBaHrue HEBO3MOXXHOCTHU Pa3IeIeHUs I10JI0COB MarHUTa.

MopaenrpoBaHue MarHUTHBIX I0JIEH TOCTOSSHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTtHoe 1moJie TOKa. DJIEKTPOMArHuT.

JleficTBHE MarHUTHOTO MOJISl HA IIPOBOJHUK C TOKOM.

DIIEKTPOABUTATEIb ITOCTOSIHHOTO TOKA.

OnbiThl @apajes.

DJIEKTPOTE€HEPATOP MOCTOSIHHOTO TOKA.



Jlabopamopnwie pabomel u onvimol.

OneITel MO HAONIOACHUWIO DJIEKTPU3AIMU TEJ TPHU CONPUKOCHOBCHHH U
WHIYKIHEH.

HccnenoBanre NeMCTBUS SIEKTPUUECKOTO MOJS HA TPOBOAHUKH U TUJICKTPUKH.

COopka ¥ HCTIBITAHKE JIEKTPUUECKOM LIETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOLIEr0 Yepe3 pPEe3UCTOp, OT
HaIpsHDKEHUS. Ha pE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OMnBbITEI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh BJIEKTPUUECKOTO COMPOTHUBJICHUS
MIPOBOJHUKA OT €0 JIJIMHBI, IUIOMAU TONEPEYHOr0 CEYEHN U MaTepHaa.

Ornpenenenue yaelIbHOr0 CONPOTUBICHUS TPOBOAHUKA.

[IpoBepka nmpaBuia CIOXKEHHUS HANPSOKEHUU TPU  MOCIEAOBATEIHLHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBwia JUisi CHJIBI TOKa MpU MapauieIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue D/C u BHyTpEHHETO CONPOTUBIICHUSI UCTOYHUKA TOKA.

[Tposepka npasun Kupxroda.

[IpoBepka BeinmoHEHUS 3aK0HAa OMa 7151 MOJTHOM LIETH.

N3yyeHue BOJBTAMIEPHBIX XAPAKTEPUCTUK HEIMHEUHBIX DJIEMEHTOB (JIaMIIbl
HaKaJIMBAHMSI WM TTOJYITPOBOIHUKOBOTO JTIUO/IA).

Omnpenenenne paboThl IEKTPUUECKOr0 TOKA, UIYLIETO YepPEe3 PE3UCTOP.

OmnpeneneHre MOIIHOCTH JIEKTPUYECKOT0 TOKA, BBIAEISIEMON Ha PE3UCTOPE.

Onpenenenue KII/[ nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS TOCTOSIHHBIX MArHUTOB.

W3y4yeHue MarHUTHOTO TOJS TOCTOSIHHBIX MAarHUTOB MPH MX OOBEIWHEHUU U
pa3acieHuN.

HccenenoBanne NEMCTBAS dIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OnbITh, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJEHUCTBUSL KAaTYILIKU C
TOKOM M MarHuTa OT CHJIBl M HalpaBlI€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBHUSI) CEpACUHHMKA B KATYIIIKE.

N3yueHnue neicTBUS MarHUTHOTO MOJIsI HA TPOBOJHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue padoThl AIEKTPOIBUTATEIS.

N3mepenne KIIJ 351ekTpoABUTaTENbHON YCTAHOBKH.

OnbpIThl 1O MUCCIEAOBAHUIO  SIBJICHUSA  DBJIEKTPOMAarHUTHOW  WMHIYKIIHU:
UCCIIEIOBAHUE U3MEHEHUN 3HAUCHUS U HAIMPABJICHUS! MHYKIIMOHHOTO TOKA.

9 KUIIACC

Paszngea 8. Mexannueckue siBJICHHUS.



Mexannueckoe JABuWKeHHE. MarepuanpHas Touyka. CrHocoObl  ONMCaHMS
MEXaHUYECKOTO JBIKCHUS: TaONW4YHBINA, Tpaduyeckuii, aHamuTudeckuit. Cucrema
otcu€Tta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBHKCHUS.

BextopHble BEIWYMHBI, ONEpALMU C BEKTOpaMu, IpoeKuuu Bekropa. Pagumyc-
BEKTOpP MAaTEpUAILHOW TOYKHM, [EpEMEICHUE Ha IUIOCKOCTH. PaBHOMepHOE
NpsAMOJMHENHOE ABMKEeHHE. HepaBHOMepHOE mpsimonHENnHOE nBukeHne. CpenHss
Y MTHOBEHHAsI CKOPOCTb TeJa IIPU HEPABHOMEPHOM JBUKECHHH.

Yckopenne. PaBHOYCKOPEHHOE MNPSIMOJMHEMHOE JBH)KEHHUE. Y CKOpPEHUE
cBoOoaHoro naaenus. Oneitel [anunes.

['padmueckass uHTEpHpETalUsl YCKOPEHHS, CKOPOCTH, MPOMIEHHOrO MyTH U
IIEPEMEILICHHS IS IPSIMOJIMHENHOTO JBHKECHUS.

JIBrxeHue Tena, OpOEHHOr0 NOJl YIIAOM K TOPU30HTY.

JIBrkeHME Mo OKPYKHOCTH. JIMHEWHass CKOPOCTh, YIJIOBask CKOPOCTh, IIEPUOL U
4yacToTa OOpalleHUus IPU PAaBHOMEPHOM JABMXKEHHUU O OKpYXKHOCTU. CKOpPOCTH U
YCKOpPEHHUE IIPU JBUKEHUU 110 OKPY)KHOCTH.

Bekrop cunsl. PaBHOAEHCTBYIOIIAs Cra.

[lepBoiii 3akoH Hprorona. Bropoit 3akoH Herotona. Tpernii 3akoH HproToHa.
[IpyHIMT CyNIEpIIO3ULUH CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuina TpeHMsI: cujla TPEHHUSI CKOJIBKEHUS, CHJIa
TpEeHUs MTOKOsI, Ipyrue Bubl TpeHus. Koadduurent tpenus.

JIBMKEHME TEN MO OKPYKHOCTH MO/ IEUCTBUEM HECKOIBKUX CHIL

3akoH bepHymmm u nogbéMHas cwia KpbUla. COBpEMEHHBIE JIETATEIIBHBIC
anmnapaThl, Cy/la Ha IOJIBOAHBIX KPbUIbSX, AHTUKPHUIO HA CKOPOCTHBIX aBTOMOOMJISIX.
JIBr>KeHne noe31a Ha MarHUTHOW ITOYILIKE.

Cwia TSOKECTM M 3aKOH BCEMHUPHOTO TATOTECHMS. JIBHJKEHHME Tel BOKPYT
rpaBUTALIMOHHOTO TIleHTpa (B ToMm wuwMcie 1iaHeT BoOkpyr Counnima). IlepBas
KOCMMYECKast CKOPOCTb. HeBECOMOCTh U NEPETPy3KHU.

PaBHOBecue marepuasnibHOM TOYKH. AOCOMIOTHO TBEpHOE Teno. PaBHoBecue
TBEPAOTO TeJa C 3aKPEIJIEHHON OCBIO BpaleHus. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynse Tena. U3menenne mmnynbca. UMmynbse cuibl. YOpyroe u HEynpyroe
B3aMMOJICHCTBUE. 3aKOHbI M3MEHEHUS W COXPAHEHUs HWMILyJbca. PeakTuBHOE
JIBWKCHUE.

Mexannueckasi pabota U MOITHOCTb. PaboTa cuil TsbKecTH, ynpyrocTH, TPEHUSI.
Ces3p oHeprun W paboTel. lloTeHiumanbHas »HEprus Tena, MOAHATOTO Hal
MTOBEPXHOCTBIO 3eMiM. [loTeHnnanbpHas HEpPrus C:KaTou npyxkuHbl. KuHETMUeckas
sHeprusa. TeopemMa O KHHETHYECKOM HHEPrUU. 3aKOH WM3MEHEHHsS U COXPaHEHHS
MEXaHUYECKON IHEPTUH.

Hemoncmpayuu.



Halnronenne MexaHWYecKOro JBMKEHHUS Tejda OTHOCUTEIBHO pa3HBIX Tel
OTCYETA.

CpaBHEeHUE TIyT€M M TPAcKTOPUM JBWKEHHS OJHOTO M TOTO JKE€ Teja
OTHOCHUTENBHO Pa3HBIX TEJI OTCYETA.

N3mepeHre CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBUXKEHUSL.

HccnenoBanre Npu3HaAKOB PABHOYCKOPEHHOTO JABUKEHUSI.

HabGnronenue 1BM>KEeHHS Tela IO OKPY>KHOCTH.

Habnrogenne MexaHUYeCKUX SIBJIECHUM, MPOMCXOASIIMX B CUCTEME OTCUETA
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JIB>KEHUHM OTHOCUTENIbHO KaOUHETa
bu3uK.

HabGnrogenue paBHOBeCHS Tell, CBOOOTHOTO TajcHUs, KOeOaHWS MasTHHUKA B
MHEPIUAJIBHBIX CUCTEMAaX KakK MOJTBEPKICHUE MPUHITUIIA OTHOCUTEILHOCTH.

3aBHUCUMOCTh YCKOPEHMS T€JIa OT €r0 MACChI U ICMCTBYIOIIEH HA HETO CUJIBI.

HaGntonenue paBeHcTBa CHIT PU B3aUMOJICHUCTBUU TEJL.

M3meHeHue Beca Tena Mpu YCKOPEHHOM JBHKEHUU.

[lepenaya umIrynbca py B3aUMOJEHCTBUH TEN.

[IpeobpazoBanus YHEPTUH MIPU B3aUMOICUCTBUH TEll.

CoxpaHeHue UMITyJIbca Mpu a0COIFOTHO HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMIYJIbCA MPU YIPYTOM B3aUMOJICUCTBUHU.

HaGntonenue peak THBHOTO JIBUYKEHUS.

CoxpaHeHne YHEPTUuH MPU CBOOOTHOM MaICHUH.

CoxpaHeHue SHEPruu NPy ABMKESHUU TeJla MO/ ACHCTBUEM IIPY>KUHBI.

Jlabopamopnwie pabomel u onvimol.

KoHcTpyupoBanue TpakTa Uil pa3roHa W JajJbHEWIIEro paBHOMEPHOIO
JBIKCHUS IIAPUKA WA TEIIEHKKH.

OmnpeneneHue cpeaHeil CKOPOCTU CKOJbXKEHUs OpycKa WM JABWKEHUS IIapHKa
10 HAKJIOHHOM TIJIOCKOCTH.

OnpeneneHue YCKOpPEHUsI Tela IMpU PAaBHOYCKOPEHHOM JABWKEHHHM 10
HAKJIOHHOU TTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IyTH OT BPEMEHM MPU PABHOYCKOPEHHOM
JBIDKEHUN 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €ciid MPU PaBHOYCKOPEHHOM JIBIKEHUU 0€3 HadabHOU
CKOpPOCTH ITyTH OTHOCSITCSL KaK PsJl HEYETHBIX YHUCEII, TO BPEMEHA OJINHAKOBBI.

HccnenoBanvie NBUKEHUS Tela, OPOIIEHHOIO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIBKEHHS OT CHIIbI HOPMAJIBHOTO
JaBJICHMUSL.

Onpenenenne kodhPUIeHTa TPEHUS CKOJIBKEHUS.

Omnpenenenne KECTKOCTH IPYKUHBI.



HccnenoBanye 3aBUCHMOCTH CWJIBI YIIPYTOCTH, BO3HUKAOIIEH B IIPY’KHUHE, OT
CTeNeHu JAe(PpOopMaliU MPYKUHBIL.

Omnpenenenre pabOThl CHIBI TPEHHS NMPU PABHOMEPHOM JBIDKEHHHU Tela IO
TOPU30HTAIbHOM ITOBEPXHOCTH.

Omnpenenenne padoOThl CUIIBI YIPYTOCTH MIPH NOIBEME Ipy3a € UCIIOJIb30BAHUEM
HEMOJBM)XHOT'O U MOABUKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KoneGarenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUM: MEpHO,
4acToTa, aMIUIUTyZa. [apMoHMYeckue KoyiebaHMs. 3aTyxaroue KoJieOaHUs.
Brinyxnennbie koiebanus. Pezonanc.

MaremaTnuecknii M NpPYKWHHBIM MaATHUKH. lIpeBpamenune sHeprum mnpu
KOJIE0ATEILHOM JIBIKEHUU.

Mexannueckue BOJHBL. IIpomoneHble W momnepedHble BOJHBL.  CBOMCTBA
MEXaHUYECKUX BOJIH: MHTephepeHuus u audpakuus. [iMHa BOJHBI U CKOPOCTh €€
pacnpocTpaHeHusl. MeXaHM4eCKUE BOJIHBI B TBEPAOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. PacnpocTpanenue u oTpaxkeHue 3ByKa. [ poMKOCTb 3ByKa M BBICOTa TOHA.
Pezonanc B akyctuke. MH(pa3Byk u ynbTpa3Byk. Vcmonbp3oBaHHe ynbTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTHUSX.

Hemoncmpayuu.

Ha6mronenue xosnebanuii Te noj J1eHCTBUEM CHIIbI TSYKECTH U CUJIbI YIIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTU U Ha MPY)KUHE.

Habmroienue BBIHYKIEHHBIX KOJICOaHHU U pe30HaHCca.

PacrnipocTpanenre npoJoabHbIX U TONEPEYHBIX BOJIH (HA MOJIEIH).

Ha6monenue unreppepeHuny u Auppakiiiy BOJIH HAa TOBEPXHOCTH BO/IBL.

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTHUYECKHI1 pe30HaHC.

Jlabopamopnsie pabomel u onvimol.

Omnpenenenre 4acToThl U epUoJia KoJieOaHU MaTeMaTHYeCKOro MasiTHUKA.

OnpeneneHue 4acToThl U MEPUOAA KOJeOaHUN MPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBHCHMOCTH TEpHOJa KoJeOaHWi Tpy3a Ha HUTH OT JJIMHBI
HUTHU.

HccnenoBanue 3aBUCUMOCTU MEpUOJia KOJEOAHUN MPYKUHHOTO MasiTHUKA OT
Macchl rpysa.

[TpoBepka HE3aBUCUMOCTH TEpHOia KOJeOaHHid Tpy3a, MOIBEIIEHHOTO K JICHTE,
OT MaccChl rpy3a.

OmnbIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh MEpUO/a KOJIEOAHUM MpPYyKUHHOIO
MasiTHHKA OT MaccChl Ipy3a 1 )KECTKOCTH MPYKHUHBI.

N3mepenune yckopeHus CBOOOIHOIO MaJeHHUS.

Paszgeua 10. Di1eKTpOMAarHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.



ONEeKTPOMarHuTHOE  IOJIe.  OJEKTPOMAarHUTHBIE  BOJIHBL CaoiicTBa
AIEKTPOMarHuTHeIX BOJH. [llkanma snexkTpoMarHUTHBIX BOJIH. Mcnoas3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH I COTOBOM CBsi3H. Pannonokanusa. Kocmuueckast CBs3b.

OnekrpomarauTHas npupoga csera. CkopocTe cBeTa. BoJIHOBBIE CBONCTBa
cBeTa: MHTepdepeHns U AUPPaKIUsL.

emoncmpayuu.

CBOMCTBA PJIEKTPOMATHUTHBIX BOJIH.

HNuTtepdepenuus u nudpaxkuus cBera.

Jlabopamopnwie pabomel u onvimol.

N3ydyeHne CBOICTB 3JEKTPOMAarHUTHBIX BOJIH C IOMOIIBIO MOOWIIBHOTO
TenedoHa.

[IpoBeneHre ONBITOB 110 HAOJIIOACHHUIO HHTEPpPEPEHIIMH U TU(PAKIIMY CBETA.

Paszneua 11. CBeToBbIC AABJICHMS.

JlyueBast Mozenbp CBeTa M Te€OMETpUYECKas ONTUKA. VICTOYHHMKHM CBeTa.
[IpssmonnHeliHOE pacnipocTpaHeHue cBera. 3atMeHus ComnHua u JIyHbel. OTpaxenue
cBera. [lmockoe 3epkano. 3akoH oTpakeHus cBera. [locTpoeHne H300pax)eHUH,
c(hopMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akoH mIpesoMiIeHUs cBera. [lonHoe oTpakeHue cBeTa.
Hcronb30BaHue IMOJHOIO OTPAKEHMSI B ONTHUYECKUX CBETOBOJAX, ONTOBOJIOKOHHAS
CBS3b.

JImnza, xoxm unyuen B sumH3e. Dopmymna ToHKOM JmH3BL [locTpoeHune
U300pakeHnid, CPOPMHUPOBAHHBIX TOHKOM JuH30M. OmnTHuYeckas cHUCTeMa
¢oroanmapara, MHKpOcKonma M Tejeckoma. [71a3, Kak omnrudeckas CHCTEMA.
bim30pyKOCTh U 1aJIbHO30PKOCTb.

Paznoxxenne Oemoro cBera B crnektp. Omnbitel Hbtorona. Croxenue
CIEKTpaJbHBIX UBETOB. Jlucnepcus cBeTa.

Hemoncmpayuu.

[IpsiMoJIMHEHOE paCIPOCTPAHEHHE CBETA.

OTtpaxeHnue cBera.

[Tonmyuenune n300paxxeHui B IIIOCKOM 3€pKaJe.

[Ipenomienue cera.

OnTudeckuii CBETOBO/.

Xox mydeit B coOuparoniei JInHse.

XO0J Iy4yer B pacCEenBAIOIIEH JINH3E.

[Tonyyenune n300paxxeHui ¢ HOMOUIBIO JIUH3.

[Tpunuun aeiictBust Goroanmnapara, MUKpPOCKOINA U TEJIECKOIIA.

Mogens riasa.

Pa3noxxeHue 6eoro cBeTa B CIIEKTp.

[Tomyuenue 6enoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX IIBETOB.



Jlabopamopnwie pabomel u onvimol.

HccnenoBanrie 3aBUCUMOCTH yTila OTPaKEHUs] CBETOBOTO Jiyda OT yria NaJeHHUs.

N3yueHne CBONUCTB U300paKEHUS B IIJIOCKOM 3€pKaje.

HccnenoBanre 3aBUCMMOCTH YIUIa OPEJIOMJIEHUS OT yIUIa MaJ€HUs CBETOBOTO
Jy4a Ha TPaHULIE «BO3AYX—CTEKIIO».

[Tonyuenne n300pakeHUM ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.

Omnpenenenre (HOKYCHOTO pAcCTOSHUS W ONTHYECKOHW CHIJIBI COOMparomien
JIMH3BI.

OMnBITHI 1O Pa3I0KEHUIO OEJIOTr0 CBETA B CIIEKTP.

OnpIThl MO BOCHPUSITHIO IIBETA MPEIMETOB MpPU HUX HAOMIOACHUM 4Yepe3
I[BETOBBIC (DUITBTPHI.

Paznen 12. KBanToBbBIC SIBJICHUS.

Omneitel Pezepdopna m mmanerapHas mozenb atoma. Mogenb atoma bopa.
HcnyckaHue v NorioeHne cBeta aroMoM. KBaHThI. JIMHEeTUaThle CEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eta- U ramma-uziaydeHus. CTpoeHHE aTOMHOIO
anpa. HyknoHnHas monens aroMHOro sigpa. M3otomnsl. PaguoakTuBHbIE PEBpaAICHUS.
Ilepnon monypacmaga aToMHBIX saep. JleMcTBHE paguOAKTUBHBIX HW3JIyYEHUW Ha
YKVBBIE OPTaHU3MBI. 3alUTa OT PaIMOAKTUBHOTO U3ITyYCHUSI.

SAnepHble peakuuy. 3aKOHBI COXPAHEHHs 3apsSJOBOTO M MAaCCOBOIO YHCEI.
DHeprusi CBA3M aTroMHbIX sijep. CBs3b Macchl W SHepruu. Peakuum cuHTE3a M
nenenust sanep. Wcrounmkm sHeprum ConmHua u 3BE31. SaepHas >HEpreTuka.
DKOJIOTHYECKHE MPOOJIEMBI IAEPHON SHEPTETUKH.

Hemoncmpayuu.

CrexTpbl U3Ty4YEHUS U MOTJIONIEHUS.

CrHeKTpbl pa3IMyYHbIX Fa30B.

Cnektp BoAgopoa.

HaGmonenue TpekoB B kamepe BunbcoHa.

PaboTta cuéTunka HOHUBUPYIOUTUX U3ITYUEHUH.

Peructpanus uznydeHus: IpUPOIHBIX MUHEPATIOB U MTPOAYKTOB.

Jlabopamopnvie padbomul u onvimol.

HabGnrogenue CrionHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyYEHHSL.

HccnenoBaHue TPEKOB: U3MEPEHUE YHEPIUH YACTHUII 10 TOPMO3HOMY IyTH (110
dboTorpadusim).

W3mepenne paanoakTuBHOTO GoHA.

IHoBTOpHUTEIBLHO-00001HAO A MOAYIb.

[ToBTOpUTENHEHO-0000MIAIONINN MOy MPETHA3HAUEH JIJISi CUCTEMAaTU3alluu U
00001IEHUST TPEIMETHOIO COAEPKAHUS U ONbITA ACSITEIBbHOCTH, MPUOOPETEHHOTO
IIPU U3YYEHUH BCEro Kypca PU3UKHU yriayOIEHHOTO YPOBHS, a TAKXKE JJI MO OTOBKH
K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY IO (PU3HUKE.



B npouecce n3yyeHns JaHHOIO MOJYJIS PEAIU3YIOTCS U MOJIYy4YaroT JajJbHENIIee
pa3BuTHE yueOHBIE MACHCTBHS, OOECIEUMBAIONINE JOCTIDKEHHE TPEIMETHBIX H
METamnpeMETHBIX PE3yJIbTaTOB OOydeHus, (HOpMHpOBaHHE ECTECTBEHHO-HAYUHOU
IPaMOTHOCTU: OOBSICHEHHME U ONHMCAHHWE SBJICHUH HAa OCHOBE IPUMEHEHMS
(¢u3nyecKux 3HAHWUN, HCCIENOBATENbCKUE JCHCTBUS  (BBIABM)KEHUE THIIOTE3,
IIOCTAHOBKA ILIEJM W IUIAHUPOBAHUE HCCIENOBAHUS, aHAJIU3 JAHHBIX WM IOJy4YECHHUE
BBIBOJIOB).

[IpenmourutensHOl  (OPMOIl  OCBOEHHUS MOIYNA SBIAETCA MPAKTUKYM,
[IporpaMma KOTOpOro BKJIFOYAET:

pelIeHre 3a/1a4, OTHOCSIIUXCS K Pa3IMYHbIM pa3/iesiaM U TeMaM Kypca (pU3uKH,
B TOM YHCJIE 3a]1a4, UHTETPUPYIOIIUX COJEPKAHNE PA3HBIX Pa3JIEIIOB;

BBITIOJTHEHHUE JTA0OPaTOPHBIX pabOT M OMBITOB (BKJIIOYast pabOTHl M OMBITHI U3
NepeyHe K paszenaM Kypca) B YCIOBUSX CaMOCTOATEIBHOIO IUIAaHUPOBAHMS
IPOBEJCHUS HCCIEA0BaHUsA, BbIOOpAa U OOOCHOBAHUS METOJAa MU3MEPEHUs BEJIMYMH,
COOPKH 3KCIIEPUMEHTAIIbHON YCTaHOBKU;

BBINIOJIHEHHUE MPOOJEMHBIX 3aJlaHUl MPAKTUKO-OPHEHTHUPOBAHHOIO XapaKTepa
(3agaHUsl MO ECTECTBEHHO-HAYYHOM TpPaMOTHOCTH), B TOM 4YHCJE 3aJlaHUld C
MEKIIPEIMETHBIM COJEPKAaHUEM;

paboTy Haja TPYNIOBBIMU WM UHAMBHUIYAJIbHBIMU MPOEKTaMHU, CBSI3aHHBIMU C
coJiepyKaHueM Kypca GU3HKH.

W3ydeHne mMOBTOPUTEIHbHO-0000IIAIONIET0 MOAYJIS MOXKET 3aKaHYMBATHCS
POBEJCHNEM TUATHOCTHUECKON paboThl 3a Kypc (PHU3WMKHU YTIIyOJIEHHOTO YPOBHS,
BKJIIOYAIOIIEH 3aJaHus pPa3sHOTO YPOBHSA CIIOKHOCTH. Pe3ynbTaTbl BBINOJHEHUS
JUarHOCTUYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTU OOYyYarOLIUXCs K
OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMEHY IO (PU3MKE, a TAKKE CBUJIETEIBCTBOBAThH O
JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAyYHOU I'PAMOTHOCTH.



IVDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI T10 ®U3UKE
HA YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMA

N3yyenue U3k Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI HAMPABICHO HA
JOCTUKEHUE JIMYHOCTHBIX, METANpEeAMETHBIX U TPEAMETHBIX O00pa30BaTEIbHBIX
pe3ynbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare uzydeHust puznku Ha ypoBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs y
oOyuarorierocss OyayT cQOpPMHUPOBAHBI CIEAYIOIMIUE JIUYHOCTHBIE pE3YyJbTaThl B
YaCTH:

o l)nampuomuuecxkozo éocnumanus:

MPOSIBICHUE WHTEpPECAa K MCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHICKOMN
bu3nUecKoil HayKu;

[IEHHOCTHOE OTHOIIIEHUE K IOCTH)KEHUSM POCCUNCKUX YUEHBIX-(DUZUKOB;

e 2)2parxcoanckozo u 0yXo8HO-HPAGCHIEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJEHUU OOIIECTBEHHO 3HAYUMBIX U
TUYECKUX TPOOJIEeM, CBA3aHHBIX C MPAKTUYECKUM TMPUMEHEHHUEM JOCTHKECHHIM
busuKy;

OCO3HAHHE BAXHOCTU MOPAIbHO-3THUYECKUX NPUHLHUIOB B AEATEIbHOCTU
YYEHOTO;

e 3)IcmemuyecKozo0 60CHUMAHUA:

BOCIIPUSITHE ACTETUYECKUX KauyecTB (PU3MUECKOW HayKH: €€ TapMOHHYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uyennocmu HayuHo20 NO3ZHAHUA:

OCO3HAHHE IIEHHOCTH (DU3UUECKON HAYKH KaK MOIIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOIMH, BaXKHEUIIIEW COCTABIISIOIEH KYJIBTYPHI;

OpHEHTalusg B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY  HAy4HBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIBL;

pa3BUTHE HAyYHOH JFOOO3HATENBPHOCTH, HWHTEpeca K HCCIEHOBATECIbCKOM
JEATEIIbHOCTH;

o 5)ppopmuposanun Kynbmypel 300p06ba u IMOUUOHANLHO20 O1AZONOTIYUUA:

OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a JKM3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTHU MPaBUII 0€30MIaCHOTO MOBEJICHUS Ha TPAHCIIOPTE,
Ha JIOporax, ¢ AJEKTPUUECKUM U TETUIOBBIM 000PYIOBAHUEM B JOMAITHUX YCIOBUSIX;

c(hopMHUPOBAHHOCTh HaBBIKAa pe(IeKCHH, MPU3HAHUE CBOETO IpaBa Ha OIMIMOKY
Y TAKOTO K€ MpaBa y APYyroro 4ejioBeKa;

e 6)mpyooeozo eocnumanus:



aKTUBHOE Yy4yacTH€ B PEIICHUH TMPAKTHUYECKUX 3a/ad (B paMKax CEMbH,
00pa3oBaTeNpHON OpTraHW3aIlii, TOpoja, Kpas) TEXHOJOTHYECKOW M COIMaIbHOM
HaIPaBJICHHOCTH, TPEOYIOIIMX B TOM YUCIE U (U3UYECKUX 3HAHUI;

UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodheccuid, CBA3aHHBIX ¢ (U3UKOM;

o 7)IK0O102UUECKO20 60CHUMAHUA:

OpHEHTAallMsd Ha TNPUMEHEHHE (PU3MYECKUX 3HAHUW IS pelieHus 3ajad B
00J1aCTH OKpYXKarlomel Cpepl, INIAHUPOBAHUS MTOCTYITKOB M OIIEHKH MX BO3MOJKHBIX
MOCJIEACTBUMN JIJIs1 OKPY>KAIOIEeH Cpeibl;

OCO3HaHUE TIJIO0ATBHOIO XapaKTepa JKOJIOTMYECKUX MpoOiIeM U MyTed uX
pelieHus;

e 8)adoanmavyuu K UBMEHAIOUWUMCA YCII06UAM COUUATILHOU U NPUPOOHOIL CPEOblL:

MOTPEOHOCTHh BO B3aMMOICHCTBUM MIPU BHITIOTHEHUN UCCIEAOBAHUN U TPOCKTOB
(bU3MYECKON HAMPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JPYTHUX;

MOBBIIIEHUE YPOBHS  CBOEM  KOMIIETEHTHOCTH  4YE€pe3  IPaKTHYECKYIO
NEATEIIbHOCTD;

noTpeOHOCTh B (DOPMUPOBAHNM HOBBIX 3HAHHWM, YMEHUH (POPMYIHPOBATH HJICH,
MTOHATHS, TUIIOTE3BI O PU3NUECKUX 00BEKTAX U SBICHUSAX;

OCO3HaHWE JACPUIIMTOB COOCTBEHHBIX 3HAHMI M KOMIIETEHTHOCTEH B 00JiacTu
busuKy;

IJIAHUPOBAHKUE CBOETO PA3BUTHS B IPUOOPETEHUU HOBBIX (DM3MUECKUX 3HAHUM;

CTPEMJICHHE aHAJIM3UPOBATh M BBISABIATH B3aUMOCBS3M MPUPOJIBI, 00IIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3UUECKUX 3HAHMUIA;

OIIEHKa CBOUX JIEUCTBUKA C YYETOM BIIMSHUS Ha OKPYKAIOLIYI Cpexay,
BO3MOYKHBIX TJIOOQIBHBIX MOCTIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrate ocBOeHUs MporpamMmbl Mo PU3MKE Ha yPOBHE OCHOBHOTO OOIIETO
oOpa3oBanust y oOywaromierocsi OyayT cQOpMHpPOBaHBI MeTampeIMeTHbIe
pe3yJbTaThl, BKIIOUYAOLIME [TO3HABATENIbHbIE YHUBEPCAJIbHbIE YUeOHbIE AEHCTBUS,
KOMMYHUKAaTHBHbIE  yHHMBEpCalbHbIE  yuyeOHbIE  JCHCTBUS,  pEryJISATHUBHBIC
YHUBEpCalbHbIE YUEOHBIE 1EUCTBUS.

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS
ba3oBble Jiornueckue aeicTBUA:
BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SIBICHHI),
KJIacCU(DUIMPOBATH UX;
BBISBJISITh 3aKOHOMEPHOCTH M IIPOTHBOPEYMS B paccMaTpPUBAEMbIX (paKTax,
JAHHBIX ¥ HAOFOJECHUSAX, OTHOCSIIUXCS K (PU3HYCCKUM SIBJICHUSIM;



BBISIBJISITh IPUYMHHO-CIICCTBEHHBIE CBSA3H MPU U3YUYEHUU (DPU3NUECKUX SBJICHUM
U MPOLECCOB, J€NaTh BBIBOJBI C MCIOJb30BAaHUEM JIEIYKTUBHBIX U WHAYKTHUBHBIX
YMO3aKJIFOUE€HH, BBIJIBUTATh TMIIOTE3bI O B3aUMOCBA3SIX (PU3HMUECKUX BEJINYUH;

CaMOCTOSITENIbHO BBIOMpATh CIOCOO penieHust yuyeOHOW (u3MyYecKoil 3anadu
(cpaBHEHHE HECKOJIbKMX BAapUaHTOB pEILIEHUs, BbIOOp HauOosiee MOAXOMALIETO C
y4ETOM CaMOCTOSITEJIEHO BbIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeabcKHe 1eiiCTBUS:

MCIIOJIB30BaTh BONPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHMS;

IIPOBOJUTE II0 CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIIOXHBIN
(¢u3nyecKuil SKCIEPUMEHT, HEOOJIBIIIOE UCCIIEJOBAaHUE (PU3UUECKOTO SBICHUS;

OIICHWBATh HA IPUMEHUMOCTh U JJOCTOBEPHOCTh HH(OPMAIIHUIO, MTOTYICHHYIO B
XO0J1€ UCCJIEIOBAHUSI MJIN SKCTIEPUMEHTA;

CaMOCTOSATENbHO (OPMYIHPOBAaTh OOOOIIEHWS ¥ BBIBOJLI 110 pe3yJbTaTaM
IPOBEAEHHOTO HAOJIO/IEHUS, OIIBITA, UCCIICJOBAHMS;

IIPOrHO3UPOBATh BO3MOXKHOE JlajibHEIIee pa3BUTHE (PU3HMUECKUX MPOLIECCOB, a
TaK)K€ BBIJIBUTATh MPEIOIOKEHU 00 UX PAa3BUTUH B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

Pabora ¢ undgopmanueii:

IPUMEHATh Pa3IU4HbIE METObl, WHCTPYMEHTBI M 3aIlpOCHl IIPH IIOMCKE U
orOope MH(OpPMALIMK WK JTaHHBIX ¢ YYETOM NpPEASIOKEHHON yuyeOHOU (u3mueckon
3a/1a4H;

aHAJIM3UPOBaTh, CHCTEMATU3UPOBaTh M HWHTEPIPETUPOBATH HUH(OPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHUS;

OLICHMBATh HAAEKHOCTh HMH(POPMALMU MO KPUTEPUSIM, MPEAJIOKEHHBIM
YUUTENEM U CPOPMYIUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSTEJIbHO BBIOMPATh ONTUMAIbHYIO (POpMY IpeICTaBlICHUs HHPOpMaun
Y WLTIOCTPUPOBATH PEIIAEMbIE 3a/1a4M HECIOKHBIMH CXEMaMH, AMarpaMMaMy, UHOU
rpadukoil ¥ UX KOMOMHAIIUSAMH.

KoMMyHHKaTHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIe JeliCcTBUS:

B X0JI¢ 00CYXKIeHHUsT yIeOHOTo MaTepraia, pe3yJabTaToB Jab0paTOPHBIX padboT U
IPOEKTOB 33J1aBaTh BOIPOCHI [10 CYLIECTBY 00CYK/1aeMOM TEMbI U BbICKA3bIBaTh UJIEH,
HAIleJICHHbIE Ha PELICHHUE 3a/1a4U U MOJIepKaHne OJ1arokeaTeIbHOCTH OOIIEHNUS;

COTIOCTABIISITh CBOM CYXXICHHUS C CYXACHHSIMH APYTUX YYaCTHUKOB JMAJIOra,
oOHapyXUBaTh pPa3IN4IHMe U CXOACTBO MO3UIIHIA;

BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

nyOJIMYHO MPEACTABIATh PE3YJIbTAaThl BBIIOJIHEHHOTO (PU3UYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON W HWHIWBUIYaTbHOU
paboThI TPH PEIICHUN KOHKPETHON (PU3NYECKON MPOOIEMBI;



MPUHUMATH 1IEJId COBMECTHOM JIeATeTbHOCTH, OPTaHU30BbIBAThH JEHCTBUS IO €€
JOCTHKEHHIO: PACTIPEACIIATh POJIH, OOCYKIaTh MPOIECCH U PE3YJIbTAThl COBMECTHOM
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

BBITIOJIHATh CBOIO 4acTh pabOThI, JOCTUTAsi Ka4eCTBEHHOTO pe3yJibTara Io
CBOEMY HAMPAaBIICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C APYTUMH YJICHAMU KOMaH/IbI;

OIICHMBATh KA4eCTBO CBOEr0 BKJIAga B OOMUNA TPOAYKT IO KPHUTEPHUSM,
CaMOCTOSITEIIEHO CHOPMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

BEISIBIISATH MPOOJIEMBI B JKM3HEHHBIX M YYCOHBIX CUTYAIHSX, TPEOYIONTUX IS
pereHust GU3NIECKUX 3HAHUMH;

OpPUEHTUPOBAaTbCA B  pPA3IUYHBIX  MOJAXOJAX  MPUHATUS  PEUICHUU
(MHIUBUAYaTbHOE, IPUHSATHE PEIICHUS B TPYMIIE, IPUHATHE PEIICHUIN TPYIION);

CaMOCTOSITEJIBHO COCTaBJISITh aJITOPUTM pellieHus (PU3NUeCKOU 3a/1aun Uiln IJ1aH
UCCIICJIOBAaHMSI C Y4YETOM HMMEIOIIHUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh NpeAJiaracMble BApHUAHThI PEILICHHUI;

JieNnaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIH NHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OLIEHKY CUTYAIlMU U MpeJiarath miaH €€ U3MEHEHUS;

OOBSACHSTH MPUYUHBI IOCTHKEHUS (HETOCTUKEHUS) PE3YJIbTATOB JEATEIHLHOCTH,
JaBaTh OIIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIbHOCTh (B TOM YHUCJIE B XOJ BBINOJIHEHUS
(GU3UYECKOTO WCCIICIOBAaHMS WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
M3MEHUBIIMXCS CUTYyaIlui, yCTAHOBJIEHHBIX OIIUOOK, BO3HUKIIINX TPYAHOCTEMH;

OLIEHMBAaTh COOTBETCTBHE PE3YyJIbTATA LIEJIH U YCIOBUSIM.

CTaBUTH ce0si Ha MECTO JPYTroro 4ejoBeKa B XOJ€ CIopa WIM JUCKYCCUM Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYIoro.

IpU3HABaTh CBOE MPaBO Ha OMIMOKY MPU PEIICHHH (PU3NYECKHX 3a/ad WA B
YTBEPKICHUSIX Ha HAYYHbIE TEMBI U TAKOE YK€ MPaBO JPYroro.

NNPEAMETHBIE PE3YJIbTATBI

K xoHIy o0yueHus ¢ 7 Kiacce npeMeTHbIE pe3yabTaThl HA YIIIyOJIEHHOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

UCIIOJIb30BaTh TMOHATHUS: (PU3MUECKME U XUMHUYECKUE SIBJICHMS, HAONIIOJEHUE,
AKCIIEPUMEHT, MOJIEIb, THIIOTE3a, CIUHUIBI (PU3UICCKUX BEIMYHH, aTOM, MOJIEKYyJIa,
arperaTHble COCTOSIHHS BellecTBa (TBEPHOE, KHUIKOE, ra3000pa3HOe), MEXaHUUECKOe
NBIDKEHUE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE, NPSIMOJIMHEWHOE), TpaeKTOopHs,



paBHOJEHCTBYOIIAs cui, nedopmanus (ympyras, IUIAaCTHYECKasl), HEBECOMOCTD,
COOOIIAOIINECS COCY/IBI;

YBEPEHHO pa3iauyarh sBJIeHUA (Au(Qy3us, TEMIOBOE [BHKEHHUE YACTHII
BCILIECTBA, PABHOMEPHOE JIBH)KCHUE, HEPAaBHOMEPHOE JBHWKEHHE, HWHEPLUS,
B3aMMOJICUCTBUE TEJI, PABHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHON OCBIO BpAllCHMUS,
nepenavya JaBiCHUAS TBEPABIMH TeJaMH, XHUAKOCTAMU MW Trazamu, aTMmochepHoe
JABJICHUE; IJIABAHHUE TEJI, MPEBPALICHUSI MEXaHUYECKOM SHEPIHH) MO ONUCAHUIO UX
XapaKTEPHBIX CBOWCTB W HA OCHOBE OIbBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
(duznyecKkoe sBJICHUE;

pacrno3HaBaTh MPOSBIECHUE U3YUYEHHBIX (DU3MUECKHUX SIBICHUU B OKPYKAIOLIEM
Mupe (B TOM uyucie (U3MYECKUE SABICHHS B MPUPOJE: NPUMEPHI IBUKEHUS C
Pa3IMYHBIMA CKOPOCTSIMHA B KMBOW M HEXWUBOW NPUPOAE, ACHUCTBUE CUI TSKECTH,
TPEHUs, YOPYTOCTH B NPHUPOAEC W TEXHUKE, BIMSAHHE aTMOCPEPHOro IABIECHUS Ha
KUBOM OpraHu3M, IUIaBaHHE PbIO, pblUuark B TEJE€ YEJIOBEKA), IPH 3TOM MEPEBOAUTH
IPAKTHUUYECKYIO 33/1a4y B y4e€OHYIO, BBIJIEISATh CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH)
(U3HYECKUX ABICHUI;

OMHCHIBATh W3YYCHHBIE CBOMCTBA TelN M (DU3UUECKHUE SIBICHUS, HCIIONb3YS
¢uznyeckue BeINYUHbI (Macca, 00bEM, INIOTHOCTh BELIECTBA, BPEMs, ITyTh, CPEIHSASA
CKOpPOCTb, CHWJIa YIPYIrOCTH, CHJa TSDKECTH, BEC TeEla, CWIAa TPEHHs, JABJICHUE
TBEPOIO Tela, JaBICHUE CTOJI0A KMJIKOCTH, BBITAJKMUBAIOLIAs CUJIA, MEXaHUYECKast
paboTa, MOIIHOCTb, TJICYO CHIIBI, MOMEHT CHUJIbI, KO3()PHUIIMEHT MOIE3HOTO ACHCTBHS
MEXaHU3MOB, KUHETHYECKasi U MOTEHIMAIbHASL SHEPTUsl), IPU ONUCAHUU TPABUIBHO
TPAKTOBAaTh (PU3NYECKUH CMBICI HCIOJIBb3YEMbIX BEJIWYUH, UX OOO3HAYEHUS WU
€IMHULBl (U3UUECKUX BEJIMYMH, HAXOAWTh (HOPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
Gu3NYECKyI0 BEIWYUHY C JAPYTUMHU BEIWYMHAMH, CTPOUTH TpapuKyd H3yUEeHHBIX
3aBUCUMOCTEN (PU3NYECKHUX BEIUUHH;

XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NUYECKUE SIBJICHUS U MPOILECCHI, UCTIONb3YS
IpaBUia CJIOKEHUs CUII (BIOJIb OJHOM mpsiMoif), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, mpaBUJIO paBHOBECHs pbruara (0J0Ka), «30JI0TO€ MPABHIO» MEXaHHKH,
3aKOH COXpPAaHEHHUS MEXAaHWYECKOHM DSHEpruv, MpUd H3TOM JaBaTh CIOBECHYIO
(OpMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTEMATUYECKOE BEIPAKECHHUE;

CTPOUTH MPOCTbIE (PU3NYECKUE MOJENIN PEATbHBIX OOBEKTOB, IMPOLIECCOB U
SBJICHWM, BBIIEIATH IPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOWMCTBA
00BEKTOB, MPOLIECCOB, SBICHUHN, MPUMEHITh (PU3UUIECKHE MOACTH ISl OOBSICHEHUS
(M3HYECKUX MPOILIECCOB U pEUIEHUs yUEeOHBIX 3a]1ay;

OOBSACHATh (U3UYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA Tell, B TOM YHUCIE B
KOHTEKCTE€ CHUTyaluil INPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa, W  pelarb
KaueCTBEHHbIC 3aJaud, B TOM 4YHUCIE TpeOyIOIIMe YHUCIEHHOTO OLIEHUBAHUS
XapaKTEPHBIX 3HAYEHUN (U3MYECKUX BEJIIMYMH, IIPU TOM BBIOMpATh aJEKBATHYIO



(U3NYECKyI0 MOJENb, BBISBIATh MPUUMHHO-CJIEICTBEHHbIE CBSA3M U BBICTPAauWBATH
JIOTUYECKYIO IIENOYKY PACCYKACHUI C OMOPON Ha M3yYEHHBIE CBOWCTBA (DH3UIECKUX
SBJICHUH, (PU3NYECKHE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIH;

pemate pacu€THble 3agauu (B 2—3 AEWCTBUA) MO HM3ydaeMbIM TeMaM Kypca
¢u3nKy, BbIOUpas aleKBaTHYIO (PU3HUECKYI0 MOJIENb, C UCIOJIb30BAaHUEM 3aKOHOB U
(dopMyI, CBS3BIBAIOIINUX (PU3HUECKHE BEJIMYMHBI, 3alUChIBATh KPATKOE YCIOBHE U
pa3BEépPHYTOE pEIICHUE 3a7a4, BHISBISATH HEJAOCTAIONINE WM W30BITOYHBIE JaHHBIC,
000CHOBBIBATh BEIOOP METOA PEUICHUS 3a]]a41, UCIIOJIb30BaTh CIIPABOYHBIEC TaHHBIE,
OpPOBOJAUTh  MAaT€MaTH4YeCKUEe  MIpeoOpa3oBaHuMs U pacy€Tbl,  OLICHUBATH
PEAIMCTUYHOCTh MOJYYEHHOrO 3HAa4YeHMs] (U3MYECKOM BEIMUYMHBI U OIpPENETAThH
pa3MepHOCTh (PU3UYECKON BEIMYMHBI, MOTYYEHHOM MPU PELICHUH 3a1a4H;

pacmno3HaBaTh MPOOIEMBbI, KOTOPHIE MOXKHO PEIIUTH MPH MOMOIIU (PU3MIECKHX
METO/IOB, M TpeajaraTb OPUEHTHUPOBOYHBINM CIOCOO peleHus, B OINHCAHHUH
UCCIIEIOBaHMsI ~ pPACIIO3HAaBaTh  IPOBEPAEMOE  MPEAINOJIOKEHHE  (TUIOTE3Y),
MHTEPIPETUPOBATH NIOJyYCHHBIN PE3YJIBTAT;

MIPOBOJUTH OMBITH MO HAOMIONEHUIO (PU3NYECKUX SBICHUA WIH (PUINIECKUX
cBOMCTB Ten (auddys3us, TEMIOBOE paCUIMPEHHE Ta30B, SBICHUE WHEPIUH,
WU3MEHEHUE CKOPOCTH IIPU B3aUMOJCHCTBUM TeJ, Mepeada JaBICHUS KUIKOCTBIO U
ra3oM, IpOSIBICHUE JEHUCTBUS aTMOC(EpHOro [AaBlICHUs, AEHCTBHE MPOCTHIX
MEXaHU3MOB): (OpPMYJIMPOBATH MPEANOJOKEHUE (THIOTE3y) O BO3MOXKHBIX
pe3ynbTaTtax HaONIOJIEHUH, CaMOCTOATEIHHO COOMPATh YCTAHOBKY M3 M30BITOUHOTO
Habopa 0b6opyaoBaHus U (HOPMYIUPOBATH BHIBOIBI;

OPOBOAUTH TMpsIMBIE U KOCBEHHBIE HM3MEPEHMsSI (PU3NYECKUX BEJIUYUH
(paccTosiHUE, MPOMEXKYTOK BPEMEHM, Macca Tejla, 00bEM Teja, CHia, TeMIleparypa,
IUIOTHOCTh JKUJAKOCTH M TBEPJAOrO Tejla, CWIA TPEHUS CKOJBXEHUS, JaBJICHHE
BO3]lyXa, BBITAJIKMBAIOIIAs CUJIA, TEHCTBYIOIIAs HA MOTPYKEHHOE B KUIKOCTh TEJIO,
KOA(P(GUIUEHT MOJIE3HOIO JAEMCTBHUS MPOCTHIX MEXAHW3MOB) C HCIIOJIB30BAHUEM
aHAJIOTOBBIX U LMU(POBBIX MPUOOPOB, OOOCHOBBIBATH BBIOOP METOAA H3MEPEHMS,
¢uKcHpoBaTh MOKa3aHUSI MPUOOPOB, HAXOAWTH 3HAYCHHE M3MEPSEMON BEIMYUHBI C
MOMOILBIO YCPEIHEHHS PE3YJIbTATOB CEPUU M3MEPEHUN M OLEHUBATH MOTPEITHOCTH
U3MEPEHUM;

IIPOBOJUTE HECIIOKHBIE 3KCIHEPUMEHTAIBHBIE MCCIECIOBAHUS 3aBHCHUMOCTEH
¢u3nyecKkux BEIMYMH (3aBUCUMOCTH NYTH PABHOMEPHO JBMXKYLIETOCS Tejla OT
BPEMEHU JIBWJKEHHSI Tela, CWIbl TPEHUS CKOJIBKEHHUS OT CHIIBI HOPMAJIbHOIO
JIaBJICHNS, KauecTBa 00paOOTKH MOBEPXHOCTEH TN U HE3aBUCHUMOCTH CHJIBI TPCHHSI
OT IUIOUIAJM CONPUKOCHOBEHHMSI TEJ, CWIbl YNPYrOCTH OT YJIMHEHMS IPY>KUHBI,
BBITAJIKUBAIOIIEH CHJIBI OT O00OBEMaA MOrpyXKEHHOM 4YacTU Tejla U OT IUIOTHOCTHU
KHUJIKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Teja, OT TIJyOWHBI, Ha KOTOPYIO
NOTPY’KEHO TEJO, YCIOBHM IUIABaHUS TEJ, YCJIOBUM PaBHOBECUS pbluara U OJOKOB):



COBMECTHO C YyuuTedaeM (OpMyJIUpOBaTh 3aJadyy M TUIOTE3y HCCIIECJOBAHMUS,
CaMOCTOSITENIbHO ~ IUIAHUPOBAaTh  HUCCIIEOBAaHHE, CaMOCTOSITENIBHO  COOMpATh
OKCIIEPUMEHTAIBHYIO YCTAHOBKY C HCIOJIB30BAaHUEM WHCTPYKIWHU, MPEICTaBIATH
[OJlyYEHHBIE 3aBUCUMOCTU (PU3MYECKMX BEIWYMH B BUJE TaOMUI U TIpadUKOB,
OLICHHUBATh MOTPEIIHOCTH, JEJIaTh BBIBOJIBI [10 pE3yJIbTaTaM UCCIIEJOBAHMS;

coOroAaTh MpaBuiia TEXHUKU 0€30MacHOro Tpyaa mpu padboTe ¢ 1adopaTOpHBIM
o0opymoBaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHS MPUOOPOB M TEXHUYECKUX yCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCYAbl, 0APOMETP, pbluar, MOABMKHBIN U
HETOJBUXHBIN OJIOK, HAKIIOHHAs TUIOCKOCTb;

XapaKTepU30BaTh MPHUHIIUIBI JACHCTBUS H3yYEHHBIX MPHUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJOTHYECKHUX MPOIIECCOB C OMIOPON HA MX ONMUCAHUS (B TOM UYHUCIIE:
MOIITUITHUKY, YCTPOWCTBO BOAOIPOBOIA, THAPABINIECKUI TIpecc, CU(POH, MAaHOMETD,
BBICOTOMEp, IOPIIHEBOM HAcCOC, apeoMeTp), HCIOJb3ys 3HAHMS O CBOMCTBax
(¢u3nyecKux sBJICHUN 1 HEOOXOAUMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

UCTIONb30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH HM3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, N3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTUIECKUX MPOLIECCOB MPHU PEIICHUH
y4eOHO-IIPAKTUUECKHX 3a/1a4;

IPUBOJUTH MPHUMEPHl (HAXOAUTh MH(POPMALUIO O NpUMEpax) MPaKTUYECKOro
UCIOJb30BaHUSl (PU3NYECKUX 3HAHUW B TIOBCEIHEBHOM JKM3HU A OOecCnedeHus
Oe3omacHOCTH MpHU OOpallleHHH C MpUOOpaMU U TEXHUYECKHMMHU YCTPOMCTBAMH,
COXpAaHEHHUS 3I0POBbS U COOJIOJICHUS HOPM DKOJIOTMYECKOTO TIOBEICHUS B
OKPYKaroUIeH Cpee;

OCYIIECTBIISATh OTOOP MCTOYHUKOB MH(pOpMaluu (PU3HUECKOTO COJEpKaHUs B
WuTepuere, camocTosiTensHO (GOPMYyIUpys TOMCKOBBIM 3ampoc, Ha OCHOBE
UMEIOIINXCA 3HAHUH HW TyTEM CpaBHEHHS pPa3IMYHBIX HCTOYHUKOB BBIJICIATD
uHpOpMaIIMIO, KOTOpas SIBISIETCS IPOTUBOPEUYUBOI UITM MOXKET ObITh HEJOCTOBEPHOM;

UCIOJb30BaTh NPU BBINOJHEHUU YUYEOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
JaUTepaTypy (U3MUECKOro COJEp)KaHus, CIPABOYHBIE MAaTE€pPHAIbI, PECYpPCHl CETH
WuTepuer, BiameTh mNpuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MpPeoOpa3oBaHuUs
uH(OpPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO;

CO03/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIEHUSI HA OCHOBE
2-3 UCTOYHUKOB MHPOpMAIUK (PU3UUECKOIO COJAEPKaHUS, B TOM YHUCIIE MyOJIUYHO
JieNaTh KpaTKue COOOIIEHUSI O pe3ysbTaTax MPOEKTOB MU YYEOHBIX HCCIEeIOBAHUM,
IIPU 5TOM TPAaMOTHO HCIIOH30BaTh U3yUYEHHBIN MOHATUIHBIN anmapar Kypca Gu3uKH,
COIIPOBOYKAATh BBICTYIIJICHHUE MTPE3ECHTAIUEH;

OpU BBIIOJHEHUM YYE€OHBIX TIPOCKTOB M HCCJIEIOBAaHUN pacrpeleisTh
00s13aHHOCTH B TIpyNI€ B COOTBETCTBUU C IOCTABJIECHHBIMM 3aJadyaMu, CIEIUThH 3a
BBITIOJTHEHUEM IIJIaHa JIEWCTBUHM, a/leKBaTHO OIICHWBATh COOCTBEHHBIN BKJIaa B



ACATCIbHOCTD I'PYIIIIBI, BBICTPANBATh KOMMYHHUKATHBHOC BBaHMOHCﬁCTBHG, Y4UThbIBaA
MHCHHC OKPYKAarOIIUX.

K koHiry oOyuenus ¢ 8 knacce npeIMeTHbIE pe3yabTaThl Ha YTIyOJIEHHOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIITNXCSI YMEHUM:

WCIIOJIb30BaTh TMOHSATHS (Macca W pa3Mepbl MOJEKYJ, TEIJIOBOE JIBHKEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAUIMYECKUE U
amMop(HBIC TeENa, HACBHIIICHHBIH W HEHACBIIEHHBI Map, CHOCOOb H3MEHEHUs
BHYTPEHHEW DJHEPIUM, DJJIEMEHTAPHBIM JJIEKTPUYECKUU 3apsll, IPOBOJHUKH,
MOJTYIPOBOJHUKHU, NUAICKTPUKHA, UCTOYHUKNA MOCTOSTHHOTO TOKA, 3JIEKTPUUYECKOE U
MarHuTHOE TIOJIs, ONTHUYECKas CHUCTeMa) U CHUMBOJIMYECKUM SI3bIK (PU3MKK TIpU
pelIeHnH YYeOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO pasiuyaTh SIBJICHUSA (TEIJIOBOE pacHIMpeHue (CxKaThE), TEIJIOBOE
paBHOBECHE, IIOBEPXHOCTHOE HATSXKEHUE, CMayuMBaHUE, KaIllWUIAPHBIE SIBJICHMUS,
UCIIApEHHE, KOHJCHCAIUs, IUIaBJICHUE, KpUCTAIIM3AlUs, KHUIIEHUE, CIOCOObI
Teronepeaayn (TErIONPOBOIHOCTb, KOHBEKIIMS, W3IYyUYCHHE), TEIJIOBBIE IMOTEPH,
DIEKTPU3aLMsl TEJN, B3aUMOJCHCTBUE 3apslloB, JCHUCTBUS DJJIEKTPUUYECKOrO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOJCHUCTBUE MArHWTOB, JEHMCTBUE MArHUTHOI'O IOJIS Ha
MPOBOJHUK C TOKOM) IO OMKMCAHUIO UX XapaKTEPHBIX CBONCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE U3YyYEHHBIX (DU3UYECKUX SBJICHHUM B OKPY>KaIOIIEM
Mupe (B TOM 4ucie (U3MYECKUE SBICHUS B TMPUPOJIC: IOBEPXHOCTHBIE W
KallWJUISIPHBIE SIBJICHUST B TPUPOJAE, KPUCTALIBI B Tpupoae, usiyudeHue CoiHIa,
3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 0Opa3oBaHUE POCHI, TyMaHa, WHEs, CHEra,
ANIEKTPUYECKUE SBJICHUA B arMocdepe, SICKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE MoJje 3eMiid, Apeid MOJIOCOB, pOJb MAarHUTHOTO TOJS IS KU3HU HA
3emiie, MOJISIPHOE CUSHKE), TIPU ATOM MEPEBOJUTH MPAKTUYECKYIO 3a7]a4y B YUEOHYIO,
BEIJICIIATH CYIICCTBEHHBIC CBOMCTRA (MPU3HAKN) GU3UUECCKUX SBICHHM;

OTMCHIBATh HW3YYCHHBIC CBOWMCTBA Tl W (PU3WUYECKHUE SBICHUS, HCIOIL3YS
dbu3uYecKre BEIIMUUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPrus, KOJIMYECTBO TEIUIOTHI,
paboTta raza, yjaelbHas TEIUIOEMKOCTh BEIECTBA, YJEIbHAs TEIUIOTa ILJIABJICHUS,
yAelbHAs TeIUIoTa NapooOpa3oBaHusl, YyJIelbHas TEIIOTa CropaHus TOIUIMBA,
KOA((PUIMEHT MOJIE3HOTO AEHCTBUS TEIJIOBOW MAIIIMHBI, OTHOCUTEIbHAS BIAKHOCTD
BO3/yXa, OJJEKTPUYECKMU 3apsl, CHJIa TOKA, DJJIEKTPUYECKOE HANpPsHKEHUE,
CONMpOTHUBJIEHUE TpPoBOJHUKA, DJC B 1ENM MNOCTOSIHHOrO TOKA, 3JIEKTPUYECKOE
yAEIbHOE CONMPOTUBIICHUE BEIIECTBA, PabOTa M MOIIHOCTH AJIEKTPUUECKOTO TOKA),
IIPU OTMIMCAHUU MPABUIBLHO TPAKTOBATH (PU3UUYECKHUIN CMBICI UCHOIb3YEMbIX BETUYMH,
uX O0O03HAYCHUS W EOUHUIBI (U3WUECKUX BEJIWYWH, HAXOIUTh (HOpMyIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3MYECKYI0 BEIUYMHY C APYTMMH BEITUYMHAMH, CTPOUTH
rpaduKy U3y4EHHBIX 3aBUCUMOCTEHN (PU3NUYECKUX BEIUYHH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NUYECKUE SIBJICHUS U MPOIECCHI, UCTIONb3YS
OCHOBHBIE TOJIOKEHUS MOJEKYIAPHO-KHHETUYECKOM TEOPUHM CTPOEHUS BEIIECTBA,
YpaBHEHHUE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHUsS AJIEKTPUYECKOro 3apsiia, 3aKOH
KynoHa, mpuHIMI CyNepro3uluy 3JIEKTPUUYECKUX MOJeH, 3akoH OMa JuIs ydacTka
uenu, npasuna Kupxroda, 3akon Oma ans nonHo# uemnu, 3akoH Jxoyns-Jlenuna,
3aKOH COXPAHEHMSI SHEPTUH, IIPU 3TOM PA3IUYATh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA
Y €r0 MaTEMATUYECKOE BBIPAKECHUE;

CTPOUTH TPOCThIE (PU3NYECKHUE MOJENIN pPEATbHBIX OOBEKTOB, IMPOILIECCOB H
SBJICHUM, BBIIEIATH IPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOWMCTBA
00BEKTOB, MPOLIECCOB, SBJICHUMN, MPUMEHATh (PU3UUECKHE MOJAETU ISl OObICHEHUS
(M3HYECKUX MPOLIECCOB U pEUIEHUs yUEOHBIX 3a]1ay;

OOBSCHATH (PU3UUYECKUE SBICHHUS, MPOLIECCH M CBOMCTBA TEJ, B TOM YWCIIE U B
KOHTEKCTE€ CHTyallM MPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa, MW  pEIIaTh
KayeCTBEHHbIC 3aJaud, B TOM 4YHUCIE TpeOyIOIIMe YHUCIEHHOTO OLIEHUBAHUS
XapaKTEepHbIX 3HAUYECHUN (U3NYECKUX BEJIMYHMH, IPU TOM BBIOMpATH a/€KBaTHYIO
(U3HYECKYI0 MOJENb, BBISBIATH MPUYMHHO-CIECACTBEHHBIE CBSI3M M BBICTPAaUBaTh
JIOTUYECKYIO IIETOYKY PACCYKACHUI C OMOPON Ha M3yYEHHBIE CBOWCTBA (DHU3UIECKUX
SIBJICHUH, (PU3NUECKHE 3aKOHbI, 3aKOHOMEPHOCTU U MOJIEIIH;

YBEPEHHO pellaTh pacu€THble 3a7aud (C Omopoil Ha 2-3 ypaBHEHHUS) IIO
U3y4aeMbIM TeMaM Kypca (U3MKH, BbIOMpas aJeKBATHYIO (PU3UYECKYIO MOJIENb, C
UCTIONB30BaHUEM 3aKOHOB H  (DOpMys, CBS3bIBAIOMIMX (U3MUYECKUE BEIHMYUHBI,
3aIUCHIBATh KPATKOE YCIOBHE U Pa3BEPHYTOE PEIICHUE 3aJa4yd, BBIABIATH
HEJIOCTAIONINE WM M30BITOYHBIE JaHHBIE, OOOCHOBBIBaTh BBIOOP METO/A PEIICHUs
3a/a4yd, WCHOJb30BATh CIIPABOYHBIC JaHHbIE, NIPUMEHATH METOJABl AaHAIN3a
pa3MEepHOCTEHN, HCIONb30BaTh IpadUuecKre METOAbl pEUIeHUs 3a7ad, MPOBOIUTH
MaTeMaTHYeCKue TMpeoOpa3oBaHUsl M Pacu€Thl, OICHUBATh PEATUCTHYHOCTD
IOJlyYEHHOI0 3HaueHusi (U3MYECKON BEJIWYUHBI U OINPEAEIATh Pa3MEPHOCTH
(¢u3nyeCcKoil BETUUYHMHBI, TOTYYEHHON MPU PELICHUH 331a4H;

pacmo3HaBaTh MPOOIEMBbI, KOTOPHIE MOXKHO PEIIUTH MPH MOMOIIU (PU3MIECKHX
METO/IOB, M TpeajaraTb OPUEHTHUPOBOYHBINM CIOCOO penieHus, B ONHCAHHUH
UCCJEIOBAHMUS ~ PAclo3HaBaThb  IPOBEPAEMOE  NPEANONOXKEHUue  (TUIIOTE3Y),
VMHTEPIPETUPOBATH NOJyYCHHBIN PE3YIITAT;

IPOBOAUTH OIBITHI 110 HAOJIONECHUIO (PU3NYECKUX SIBICHUM WM (PU3NYECKUX
CBOMCTB TeJ (KanWUISIPHBIC SIBICHUS, 3aBUCUMOCTH JIaBIICHUS BO3AyXa OT ero 00bEéMa
U TEMIEpaTypbl, CKOPOCTH IMPOILECCa OCTHIBaHUA (HAarpeBaHUs) MPHU HU3ITYYEHUU OT
[[BETa M3JIy4arollel (MOromaronei) moBepXHOCTH, CKOPOCTh UCTIAPEHHs] BOJBI OT
TEMIIEpaTypbl JKUJIKOCTH W IUIOW@AAU €€ IIOBEPXHOCTH, JJIEKTPHU3aLUs Tel H
B3aUMOJICUCTBUE JIEKTPUYECKHUX 3aps0B, B3AMMOJCHCTBHE ITOCTOSIHHBIX MarHUTOB,
BU3YyaJIM3allsl MAarHUTHBIX MOJEH IMOCTOSHHBIX MAarHUTOB, JEHCTBUS MarHUTHOIO



IoJIA Ha IPOBOJHUK C TOKOM, CBOWMCTBAa  3JEKTPOMAarHuTa, CBOMCTBA
AIIEKTPOJBUTATENSI ~ TOCTOSIHHOTO  TOKa): (GopMyIMpOBaTh  MPOBEPSIEMOE
NpeAnojaokeHue  (TUIoTe3y) O  BO3MOXHBIX — pe3yibTaTax  HaONIOAEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTAHOBKY W3 HU30BITOYHOrO Habopa 000pyIOBaHMS,
OIMHCHIBATh XOJ1 ONbITA U (POPMYIUPOBATH BHIBOJBL;

IPOBOJUTH TMpPSIMBIE W KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEJIMYUH
(Temmeparypa, OTHOCHUTENIbHAs BJIAXHOCTh BO3AyXa, CHJIa TOKa, HaNpsKEHHE,
yaenbHas TEIUIOEMKOCTh BEIIECTBAa, COMPOTHUBICHUE MPOBOAHMKA, padoTa W
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA) C HCIOJB30BAHWEM AHAJOTOBBIX U ITU(PPOBBIX
npubopoB, OOOCHOBBIBATH BBIOOp MeETOAAa HU3MEpPEHHs, (PUKCHpPOBATh IOKa3aHUs
npuOOpOB, HAXOAUTh 3HAUCHHE W3MEPSEMOW BEJIMYMHBI C MOMOIIBIO YCPETHEHUS
PEe3yJIbTaTOB CEPUU U3MEPEHUM U OLICHUBATH MOTPEIHOCTh U3MEPEHUN;

IPOBOJNUTH JKCIEPUMEHTATbHBIE HCCICIOBAHUS 3aBUCUMOCTEH (PU3NIECKUX
BEJIMYMH (3aBUCHUMOCTbh JABJIEHUS BO3JAyXa OT €ro o0bEéMa M HarpeBaHus WIH
OXJIAKJCHUS, UCCIIEJOBAaHUE SIBJICHUS TEIJIOOOMEHA MpU CMEIIMBAHUU XOJIOJAHON U
ropsiyed BOJbl, 3aBUCUMOCTh COMPOTUBIIEHUS MMPOBOJHUKA OT €ro JJIUHBI, TUIOUIAJH
MONEPEYHOTO CEYEHUS] U YIEIbHOIO CONPOTHUBIICHUS BEUIECTBA MPOBOJHUKA, CHJIIBI
TOKa, TMPOTEKAIOIIET0 Yepe3 IMPOBOJHUK, OT HANpPsDKEHHWs HAa IPOBOJHHUKE,
UCCIIEJOBAaHUE TOCIEA0BATEIBHOIO U MApAJJICIIBHOIO COCAMHEHUH IPOBOJHUKOB):
COBMECTHO C YyuuTedaeM (OpMyJIUpOBaTh 3aJadyy M TUIIOTE3y HCCIIECJOBAHMUS,
CaMOCTOSITEJIBHO  IUIAHUPOBAaTb  MCCIEJOBAaHHME, CAaMOCTOSITENBHO  COOMpATH
AKCIEPUMEHTAIBHYI0 YCTAHOBKY C MCIOJb30BAHUEM WHCTPYKIUHU, MPEACTABIATH
NOJlyYEHHBIE 3aBUCUMOCTU (PU3MYECKMX BEIUWYMH B BUJE TaOMUI U TIpadUKOB,
OLICHUBATh NIOTPEIIHOCTH, AEJIaTh BBIBOJBI 10 PE3YJIbTaTaM UCCIEAOBAHUS;

coOmoaTh MpaBwia O€30MacHOro Tpyaa Npu pabore ¢ JabopaTOpHBIM
obopynoBaHUEM;

XapaKkTepU30BaTh MPUHLMUIIBI JEUCTBUS HU3YYEHHBIX HPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKHUX MPOIIECCOB C OMOPON HA UX ONHUCAHUS (B TOM UYHUCIE:
CHUCTEMa OTOIUICHUS JOMOB, THTPOMETp, MapoBasi TypOWHA, aMIIEpPMETpP, BOJIBTMETD,
CUYETUHK ANEKTPUYECKOU SHEPIUH, 3IEKTPOOCBETUTEIIBHBIE pUOOPBHI,
HarpeBaTesIbHbIE IEKTPONPUOOPHI (TPUMEPHI), IPETOXPAHUTEIN U KX IPUMEHEHHUE B
ObITY M TEXHUKE, IMPUMEHEHUE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
3JIEKTPOJIBUraTellb MOCTOSIHHOTO TOKA), UCIOJIB3Ys 3HAHUs O CBOMCTBAaX (PU3NUECKUX
SIBJICHUH, HEOOXOAUMBIE (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTHIE TEXHUUECKUE YCTPOHCTBA U M3MEPUTEIbHBIC MPUOOPHI
0 CXeMaM M CXEMaTHUYHbIM pHUCYHKaM (KUIKOCTHBIH TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CTOPaHUs, JJIEKTPOCKOIL, PEOCTaT),
COCTABJISITh CXEMBbI JJIEKTPUYECKHUX LIETEW C MOCIECIO0BATEIbHBIM M IapajuICIbHBIM
COECIMHEHUEM  JJIEMEHTOB, pa3in4as  yCIOBHblE OOO3HAYEHUs  JJIEMEHTOB



IEKTPUYECKUX LENeH, UCIO0Ib30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX YCTPOUCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHUECKUX MPOIIECCOB
IIPU PEIICHUN YI4EeOHO-TIPAaKTUYECKUX 3a/1a4;

IPUBOJUTH MpPHUMEPHl (HAXOAUTh MH(POPMALMIO O NpUMEpax) MPaKTUYECKOro
UCIOJb30BaHUsl (PU3NYECKUX 3HAHUW B TIOBCEIHEBHOM JKM3HU A OOECHedeHus
0e3omacHOCTH MpHU OOpallleHHH C MpUOOpaMU U TEXHHUYECKHMMH YCTPOMCTBAMH,
COXpAaHEHHUS 3I0POBbS U COOJIOJEHUS HOPM DKOJIOTMYECKOTO TIOBEICHUS B
OKPYXaroLIEen Cpese;

OCYIIECTBJISATh MOMCK HMH(pOpManuu puanyeckoro cojnepkanusi B MHTepHere,
CaMOCTOSITENIbHO (POPMYJIUPYS IOMCKOBBIN 3alpOC, HA OCHOBE UMEIOIIMXCS 3HAHUN U
CpaBHEHUsSI JOMOJHUTENbHBIX HCTOYHUKOB BBIIEIATh HWH(MOpPMALUIO, KOTOpas
SIBIISIETCS] IPOTHBOPEYMBON MIIM MOKET OBITh HEIOCTOBEPHOM;

UCTIONB30BaTh TIPHU BBITIOJHEHUN YUYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
AUTepaTypy (U3MUECKOro COJEp)KaHus, CIPABOYHbIE MATE€pPHAJIbl, PECYPChl CETH
WuTepHer, Bianerh mNpuéMamMM KOHCHEKTHUPOBAHUS TEKCTa, NpeoOpa3oBaHus
uH(OPMAITIU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO03/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKHE YCTHBIE COOOIIEHHS, 00001Iast
UH(POPMALIMIO U3 HECKOJBKUX MCTOYHUKOB (PM3UUYECKOTO COJEPKaHUs, B TOM UYHUCIIE
nyOJIMYHO TPEACTaBIATh pPE3yJbTaThl MPOEKTHOM WM  HCCIEI0BATENbCKON
NEATENbHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIb30BaTh U3yUYEHHBIN ITOHATUIHBIN anmapaT
Kypca (pU3HKH, COIPOBOK/IaTh BHICTYIUICHUE MTPE3CHTALINEH;

IpU BBINOJHEHUN YYEOHBIX MPOEKTOB M MCCIEIOBAaHUN (PU3NYECKHX MPOLIECCOB
pacnpenenaTb 00s13aHHOCTU B IPYIIIE B COOTBETCTBUU C ITOCTaBICHHBIMH 33J]a4aMH,
CIEIUTh 3a BBINOJHEHUEM IUIAHA JACHUCTBUH M KOPPEKTUPOBATH €ro, aJE€KBAaTHO
OLICHMBaTh COOCTBEHHBIM BKJIAaJ B JACSITEIBHOCTh TPYIIIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE B3aUMOJEHCTBUE, TPOSABIISISI TOTOBHOCTh pa3peliaTh KOH(MIUKTHI.

K koniy obyuenus ¢ 9 Knacce npeaMeTHbIE PE3yNbTaThl HA YIIIyOJIEHHOM ypOBHE
JIOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIUXCSI YMEHHIA:

UCIOJIb30BaTh MOHATUS (CUCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXaHUYECKOIO
JBHYKEHUSI, HEBECOMOCTb U MEPETPY3KHU, UEHTP TSHKECTH, MEXaHUYECKUE BOJIHBI, 3BYK,
UHQPa3ByK U YIbTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, PEHTTEHOBCKOE H3Iy4YECHHE,
IIKajia  OSJCKTPOMArHUTHBIX  BOJH, HMCTOYHHKM  CBeTa, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CHEKTPHl WCITyCKaHWS W TOTJoUIeHHs, anbda-, 6eta- U ramma-
U3ITyYEHHUs], U30TOIIbI, SIAEPHAs U TEPMOSIIEPHAs SHEPTETHKA) U CUMBOJIMYECKHI SI3bIK
(GU3MKY [P pelIeHUH YYeOHBIX U MPAKTUYECKUX 33]1a4;

YBEPEHHO  pa3iuyarh  sBICHHUA  (PaBHOMEPHOE U  HEPAaBHOMEPHOE
OPSIMOJIMHEMHOE  JBUWKEHUE, PABHOYCKOPEHHOE MPSIMOJMHENWHOE JBUKEHUE,
cBOOOMHOE TajgeHHe TeN, [BIKEHHUE IO OKPYXHOCTH, B3aMMOJICHCTBUE Te,
PAaBHOBECHE MATEpUAJIBHOM TOYKHM, PEAKTHBHOE JIBUJKEHHE, HEBECOMOCTD,



KosnebaTelbHOE  JBMKEHHE  (TapMOHMYECKHE, 3aTyXalolllhe,  BBIHY)KJCHHbBIC
KoJie0aHus), pe30HAHC, BOJIHOBOE JABI)KECHUE (PaCIpOCTpaHEHUE U OTPaKEHUE 3BYKa,
uHTEpPEepeHuss U AUPpaKUus BOJIH), MPSAMOJIMHEHHOE pPacHpoCTpaHEHHE,
OTpaXCHHE U TMPEIOMJICHHE CBETa, IIOJIHOE BHYTPEHHEE OTpPAKEHHE CBETAa,
pasjoxkeHue Oenoro cBeTa B CIHEKTP U CJIOXKEHHE CHEKTPaJbHBIX IBETOB,
€CTECTBEHHAs PaMOAKTUBHOCTh, BOSHUKHOBEHUE JTMHEHUATOTO CIIEKTPa M3ITYICHHUS)
M0 OINHMCAHUIO UX XapaKTEPHBIX CBONCTB W HAa OCHOBE OIBITOB, IEMOHCTPUPYIOLINX
TaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUYECKUX SIBICHUH B OKpYXKalOIIeM
Mupe (B TOM 4ncie pU3NUecKue SBICHUS B MIPUPOJIS: IPUIIMBBI U OTJIHBBI, IBIKCHHE
wianeT CONHEYHOM CHCTEMbI, PEaKTUBHOE JBIDKEHHE JKHBBIX OPTraHU3MOB,
BOCTIPUSATHE 3BYKOB JKMBOTHBIMHU, 3€MIICTPSCEHHE, CEHCMHYECKHE BOJHBI, I[yHAMH,
9X0, [BETa TeJ, ONTHYECKHE SBICHUS B TMPHPOJAC, OUOJIOTUYECKOE JCHCTBHE
BUJUMOTO, YyJIbTPa(pUOJETOBOIO U PEHTTEHOBCKOTO H3IYYEHHUM, €CTEeCTBEHHBIN
paIMOaKTUBHBIN (DOH, KOCMUUYECKUE JTyYHd, PAJAUOAKTHBHOE H3IIyUYEHHUE MPHUPOIHBIX
MUHEPAJIOB JIEHCTBUE PATMOAKTUBHBIX U3TYUCHHN HA OPTaHU3M YeJIOBEKa), IPU ITOM
NEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4EOHYIO, BBIICTSATh CYIIIECTBEHHBIE CBOMCTBA
(mpu3HaKu) GU3NYECKUX SIBICHUI;

OINMCHIBATh W3YYEHHBIC CBOMCTBA Tel M (U3NYECKHUE SBICHHS, HCIIOIB3YS
¢usnveckue BeIMUUHbI (CpEAHSS U MTHOBEHHAsI CKOPOCTH Tella IPU HEPaBHOMEPHOM
JIBUKCHUH, YCKOPEHHWE, TEePEeMEIICHHE IPU PABHOYCKOPEHHOM MPSMOJIUHEHHOM
JIBUKCHHUH, YTJIOBas CKOPOCTh, IIEHTPOCTPEMHUTEIHHOE YCKOPEHHWE, Chja TPEHHUS,
CWJIa YIPYTOCTH, CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJEeHMsI, BEC Tela, LEHTP
TSOKECTH TBEPAOTO Tela, HUMIYJIbC TeJa, WMITYJIbC CHJIbI, MOMEHT CHJIbI,
MeXaHW4YecKas paboTa U MOIIHOCTh, TTOTEHI[MANbHAS SHEPTUS TeJa, MOIHATOTrO Hal
MOBEPXHOCTHIO 3€MJIM, TOTEHIMAIbHAS DHEPTUS CXKATON MPYXKUHBI, KHHETHUYECKas
DHEPTUs, MOJHAS MEXaHWYecKas SHEprus, MepuoJl U 4YacToTa KoyeOaHWi, Mepuos
MaTeMaTHYECKOT0 U MPYXKHHHOTO MasTHUKOB, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa U
BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJIOMIICHUS CpeAbl), MPH OMHCAHUU
NPaBWIBHO TPAaKTOBAaTh (PU3WYECKUN CMBICI HCIOJB3YEMbIX BEJIWYUH, UX
0003HAYECHUS U €IUHUIBI PU3NUECKUX BEIMYUH, HAXOAUTH (POPMYJIBI, CBSI3BIBAIOIINE
JaHHYI0 (HU3MYECKYI0 BEIMYMHY C JAPYTUMH BEJIMYMHAMH, CTPOUTH TpaduKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIHUNH;

XapaKTepu30BaTh CBOWCTBA Tell, (U3NUYECKUE SIBICHUS U TPOIECCHI, HCTIONb3YS
3aKOH COXpaHEeHHs YJHEPTHH, 3aKOH BCEMUPHOTO TATOTCHUS, IPUHIIUI CYTIEPIIO3UIINN
CWJI, NMPUHLHUII OTHOCUTENbHOCTH [anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS
UMITYJIbCa, TEOPEMY O KMHETUYECKOU SHEpruu, 3akoH ['yka, 3akoH bepHyu, 3aKoHbI
OTpaKEHUs M MPEJIOMIICHHs cBeTa, (OPMYITy TOHKOW JIMH3bI, TNIAHETAPHYIO MOJIENb
aToMa, HYKJIOHHYIO MOJENb aTOMHOTO S/Ipa, 3aKOHBI COXPAaHEHHS 3aps0BOTO U



MacCOBOTO 4YHCEJ IMpPHU SJIEPHBIX pEaAKIUAX, MPU ITOM pPa3InyaTh CIOBECHYIO
(bOpMyITHPOBKY 3aKOHA M €T0 MAaTEMaTHIECKOE BBIPAKCHNUE;

CTpPOUTh (U3UYECKUE MOJICIN PEaTbHBIX OOBEKTOB, TPOIECCOB W SBIICHHMH,
BBIJICNIATh MPU HITOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOWCTBA OOBEKTOB,
MIPOLIECCOB, SIBICHUM, TPUMEHATh (PU3ndecKue Mo st OObsICHEHUS (PU3UYECKUX
MIPOIIECCOB U PEIICHMs YICOHBIX 3a71aY;

OOBSACHATh (PU3MUCCKHUE SBJICHUS, MPOIECCHl W CBOMCTBA TEJ, B TOM YHCIIC B
KOHTEKCTE CHUTyalluii TPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa, W  peIIaTh
KAueCTBEHHbIC 3a/lauyd, B TOM YHCJIE€ TpeOYyIOIMe YHUCIEHHOTO OICHUBAHUS
XapaKTePHBIX 3HAYCHUH (PU3MUECKUX BEJIWYUH, MPU ITOM BBHIOMpATH aJCKBATHYIO
(GU3UYECKYI0 MOJIENb, BBISBISATH MPUYUHHO-CIICJCTBEHHBIE CBSI3M M BBICTPaMBATh
JOTUYECKYIO IIEMOYKY PAaCCYXKJICHUM W3 2—3 1IaroB C OIMOPOM HAa H3YUYCHHBIC
CBOMCTBA (DM3UYCCKUX SBJICHUH, (U3HUECKIE 3aKOHBI, 3AKOHOMEPHOCTH U MOJICIIN;

YBEPEHHO peIIaTh pacu€THhIC 3aJaud MO WM3Yy4aeMbIM TeMaM Kypca (U3UKH,
BBIOMpAs aZIEKBaTHYIO (PU3UYECKYIO MOJIEIb, C UCIOIB30BAHUEM 3aKOHOB U (HOpMYII,
CBSI3BIBAIONTUX (PHU3MUCCKUE BEIMYHHBI, 3aIIUCHIBATh KPATKOE YCIOBUE U Pa3BEPHYTOEC
perIeHNe 3a71a4H, BRISBISITH HEAOCTAIONINE WU U30BITOYHBIC TaHHBIE, 00OCHOBBIBATH
BBIOOp METOJa pEelIeHUs 3aJayud, MCIOJIb30BaTh CIIPABOYHbBIC JIaHHBIC, NMPUMEHATH
METO/Ibl aHaliu3a Pa3MEpPHOCTEH, HMCIOJIb30BaTh TI'PAPUUYECKUE METOJbl PEIICHUS
3a/a4, MPOBOAUTH MaTeMaTHYECKUE TIpeoOpa3oBaHus W Pacu€Thl, OIEHUBATH
PEATMCTUYHOCTh TOTYYEHHOTO 3HAYCHHSI (HU3UYECKOW BEITUYMHBI W OTMPEICISTH
pa3sMepHOCTh (M3UYECKON BEIIMUMHBI, IOTYYECHHOMN MPU PEIICHUH 3a1a49H;

pacrno3HaBath NpoOJIeMbl, KOTOPbIE MOXHO PEHIUTh MPU MOMOIIN (HU3UIECKUX
METO/IOB, M Tpeajarartb OPUEHTUPOBOYHBIM CIOCOO pelIeHUs, B OINHCAHHUU
MCCIICJIOBAHMSI PaclO3HABATh MPOBEPSEMOE MPEANOIOKEHHE (TUTIOTE3Y), OLICHUBATD
NPaBWIBHOCTh  TIOPSAJAKA  TPOBEICHUS  HMCCICIOBAaHUS,  HHTEPIPETUPOBATH
MOJIyYCHHBIN PE3yNbTAT;

MIPOBOJIUTH OIBITHI MO HAOJIOACHUIO (PU3UYECKHUX SIBJICHUN WM (PU3NUECKHUX
CBOHMCTB Ten (M3y4eHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHUS SHEPTIHH,
3aKOHA COXpPAaHCHHWS HMITYJIbCa, JCUCTBHE 3aKOHA bepHYIIM W BO3HUKHOBCHHE
MOABEMHOMN CHIIBI KPBIJIa, 3aBUCUMOCTD TIEPHOJIa KOJICOaHUH TIPYKUHHOTO MasTHUKA
OT Macchl Ipy3a M >KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMIUIMTYbl MaJbIX
KOJIeOaHUM, TPSIMOJIMHEWHOE paclpoCTpaHEHUE CBETa, pa3jioKeHHe Oesoro cBeTa B
CIIEKTp, W3yYCHHE CBOWCTB W300paKEHHWS B IUIOCKOM 3€pKajie M CBOWCTB
W300pKCHUSI TpeaMeTa B COOMpAroIe JMH3e, HAOMIOIEHWE CIUIONIHBIX M
JMHENYATBIX CIEKTPOB U3Ty4YeHHUs): (POpMYyIUPOBATH MPOBEPSIEMOE MPEITOT0KECHHE
(rumoTe3y) O BO3MOKHBIX pe3yJibTaTax HaOMIOJICHUN, CaMOCTOSTEIHLHO COOHMpaTh
YCTAaHOBKY M3 H30BITOYHOrO Habopa o0OOpYyJIOBaHUs, OIMHUCHIBATH XOJI OIbITA U
bopMyJIHpPOBATH BHIBO/IHI,



IPOBOAUTH NPU HEOOXOAMMOCTH CEpPHUI0 MPSMBIX H3MEPEHUH, OMpPEeeIIsis
CpelHee 3HAYCHHE M3MEPSEMOI BEIMUYUHBI U OMPEEINSSl MOTPEITHOCTh PE3yIbTaTOB
IpSIMBIX M3MEPEHUN, 000CHOBBIBATH BHIOOP croco0a M3MepeHus: (M3MEpPUTETHLHOTO
npudopa);

IPOBOJANTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMUYUH (CPEIHSASI CKOPOCTh U
YCKOpPEHHUE Tella IPU PaBHOYCKOPEHHOM JABM)KCHHUH, YCKOPEHUE CBOOOTHOTO TaICHHUS,
KECTKOCTh MPYKUHBI, KOYPPHUIIMEHT TPEHUSI CKOJIBKEHUS, MEXaHUYecKas padoTa u
MOIIIHOCTh, YacTOTa W TMEpPHOJ KOJIeOaHH MaTeMaTHYeCKOro W MPYKUHHOTO
MasiTHUKOB, (POKYCHOE pPacCTOSTHUE cOOuparolield JUH3bl M €€ ONTHYecKas cuia,
pPaZMOaKTUBHBIN (POH) C HCHOJB30BAHHWEM AaHAJIOTOBBIX M LU(POBBIX NPUOOPOB:
00OCHOBBIBATH ~ BBIOOp ~ METOJa  HW3MEPEHHs,  IJIAaHUPOBAaTh  HM3MEPEHMS,
CaMOCTOSITENIbHO COOMpPaTh SKCHEPUMEHTANBHYIO YCTAaHOBKY, BBIYHCIATH 3HAUCHHE
BEJIMYMHBI W aHAJIW3UPOBATHh TMOJIYYCHHBIC PE3yJbTaThl, OIICHHBAs MOTPEIIHOCTD
Pe3yJIbTaTOB KOCBEHHBIX U3MEPEHUM;

IPOBOANUTH 3KCIEPUMEHTAIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEH (PUBHYECKUX
BEJIMYMH (3aBUCUMOCTh IMYTH OT BPEMEHHM MpPH PABHOYCKOPEHHOM [BIKCHHH 0€3
HAYaJbHOW CKOPOCTH, 3aBUCHUMOCTh CHJIBI TPEHHS CKOJNBXEHHS OT CHJIBI
HOpPMAaJIbHOT'O JaBJICHUs, IEpHOa KOoJIeOaHU MaTeMaTHYECKOr0 MassTHUKA OT JIJIUHBI
HUTH, OIpENEJICHUE YCKOPEHUs CBOOOIHOrO MaJeHUs, HCCIEIOBAaHUE W3MEHEHUs
BEJIMYMHBl M HaNpaBieHUs HHAYKIHOHHOIO TOKAa, 3aBHCHUMOCTbH yIja OTpa)KEHUs
CBETa OT YyIJIa MaJeHUus, yria TNpeJOMJICHUS OT YIJia TMaJeHUsI CBETOBOTO JIy4a,
UCCIIEIOBAaHNE TPEKOB: M3MEPEHHE DHEPTUU YACTHUIBI 1O TOPMO3HOMY IyTH (110
dboTorpadusiM)): COBMECTHO C yuuTeneM (QOpMyJIHpOBaTh 3ajadyy M THUIIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSITEJIbHO IJIAHUPOBATh MCCIEAOBAHUE, CAMOCTOATEIBHO
coOupaTtb  JKCHEPUMEHTAIbHYIO  YCTAHOBKY,  NPEIACTaBISATh  IOJyYEHHBIC
3aBUCUMOCTH (M3MYECKUX BEJIMYMH B BUJEC TaOMUI] W TpaduKOB, OIICHWBATH
HOTPELIHOCTH, JIeJIaTh BBIBOBI IO PE3YJIbTaTaM HCCIIEAOBAHNUS;

coOnronary mpaBuia Oe30mMacHOro Tpyjaa Ipu pabore ¢ 1a00paTOPHBIM
obopynoBaHUEM;

XapaKTepU30BaTh MPHUHIIUIBI JACHCTBUS H3yYEHHBIX MPHUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJOTHYECKHUX MPOIIECCOB C OMOPON HA MX ONMHUCAHUS (B TOM UYHUCIIE:
CIUIOMETP, JAaTUUKU TOJOKEHHS], PACCTOSHUSA U YCKOPEHUs, paKeTa, 3XO0JO0T, OUKH,
HEepUcKor, (oroamnmapar, MHKPOCKOI, TEJIECKOI, ONTUYECKHUE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETpP, Kamepa BuiibcOHa), MCHOJB3ys 3HAHUS O CBOMCTBAx
(¢u3NYeCcKuX SBJIECHUN U HEOOXOAUMbIE (PU3UUECKUE 3aKOHOMEPHOCTH, UCIIOIb30BAThH
CXeMbl M CXEMaTWYHbIE PHUCYHKH H3YYEHHBIX TEXHHUYECKHX YCTPOMCTB,
U3MEPUTENbHBIX NPUOOPOB U TEXHOJOIMUECKUX MPOLIECCOB IPU PELIEHUU Y4eOHO-
INPAaKTUYECKUX 3a/1a4, ONITUYECKUE CXEMBI JIJISl TIOCTPOCHUS N300paKEHUH B MJIOCKOM
3epKajie u cobuparoriei JnH3e;



IPUBOJUTH MPHUMEPHl (HAXOAUTHh MH(POPMALMIO O NpUMEpax) MPaKTUYECKOro
UCIOJIb30BaHUsl (DU3MYECKUX 3HAHUU B TMOBCEAHEBHON >XHM3HU M1 0OOECHEeUEHHS
0e30macHOCTH MpHU OOpallleHHMH C MNpUOOpaMU U TEXHHUYECKHMMH YCTPOHMCTBAMH,
COXPAHEHHUS 3/I0pOBbS U COOJIIOJIEHUS HOPM DHKOJIOTMYECKOTO IIOBEJIECHUS B
OKPYKaroueu cpee;

OCYIIECTBIIATh MOUCK HMH(pOpManmu (Pu3ndeckoro cojepxxkanusi B MHTepHere,
CaMOCTOSTENIbHO (POpMyYJIMPYs] MOMCKOBBIN 3ampoC, HAaXOIWUTh MYTHU OIpPEACIICHUS
JIOCTOBEPHOCTH TOJY4YeHHOM WHGOpPMAIlUM HAa OCHOBE HMEIONIMXCS 3HAHUM U
JOTIOJTHUTENBHBIX HICTOYHUKOB;

UCIOJb30BaTh MPU BBINOJHEHUU YUYEOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3UYECKOTO COJEpkKaHUS, CIPABOYHBIE MaTepUalIbl, PECYPCHl CETH
WuTepHer, BiaaeTb MNpUEMaMU KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa30BaHUs
uH(OPMAITUHU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co3/laBaTb COOCTBEHHBIE IMCHbMEHHBIE M YCTHBIE COOOIICHHUS Ha OCHOBE
UHPOpPMAILlMU U3 HECKOJIbKMX HMCTOYHHUKOB (DPU3MUECKOTO COACpKAHMsS, MyOJIUYHO
IPEACTABIATh PE3YJIBTATHI MPOECKTHOM WM MCCIEA0BATEIBCKOW NESITENBHOCTH IIPHU
3TOM TPAMOTHO HCHOJIB30BAaTh H3YyYEHHBIM NOHSATUWHBIA ammapar H3y4acMoro
paznena (U3MKM M CONPOBOXKIATh BBICTYIUIEHHUE MpE3eHTauel ¢  ydérom
0COOEHHOCTEH ayAUTOPUN CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kouun4yecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/nn KonTpoabu [IpakTHyeckun
NMporpamMmMbl Bcero o0pa3oBaTejibHbIE
ble padoThbI e padoThI
pecypcsbl
Pa3znen 1. ®dusuka u eé poJib B NO3HAHMHU OKPY.KAKOIIET0 MUPA
1.1 duznka — HayKa o IpUpojie 2
1.2 dusnueckue BEINIUHEI 4 3
1.3 EcrecTBeHHO-Hay4YHBII METO/I TO3HAHUS 2 1
Hroro no pazneny 8
Pa3znen 2. [lepBoHayaibHbIe CBEJE€HUS 0 CTPOEHUH BelleCTBA
2.1 CtpoeHue BelecTna 2 1
JIBH>KeHuEe U B3aUMOJICHCTBUE YaCTHII
2.2 4 2
BEIECTBA
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 1
Hroro no pazneny 7
Pa3nen 3. /IBu:xeHMe U B3aHMO/IelicTBHE TeJl
3.1 MexaHnuecKkoe OBUKEHUE 10 2
3.2 WNuepuus, macca, iI0THOCTh 9 1
33 Cuna. Buape! cun 15 1 3
Hroro no pazneny 34

Pasnen 4. /laBiienue TBEPABIX TeJl, KUIKOCTEH M Ta30B




41 HMasnenue. llepenaya naBneHus TBEPABIMU 5 )
' TeJaMU, )KUIKOCTSIMHU U Ta3aMHU
4.2 JlaBneHue KUIKOCTH 6
43 ATMochepHoe TaBICHUE 1
44 I[el\/JICTBITI'G JKUIKOCTH M ra3a Ha 12 3
MOTpyKEHHOE B HUX TEJO
Hroro no pazneny 28
Paznen 5. Pabora u MOIIHOCTL. JHEPTUs
5.1 PaboTa 1 MOIIHOCTE 6
5.2 [IpocThie MexaHU3MBbI 2
53 MexaHuueckasi JHEpIrust 5
Hroro no pazneny 19
Pasnen 6. [loBTopuTe1bHO-00001IAK0IMIT MOAYIb
6.1 [ToBTOPUTEIEHO-0000IIAOIINN MOTYITh 6
Hroro no pazneny 6
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 23




8 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3aeioB 1 TeM nudpoBbIe
Ne /i P KouTtpoasn IpakTHYecK (mudpp )
NMPorpamMMbI Bcero o0pa3oBaTejibHbIE
ble padoThbI e padoThbl
pecypcsbl
Pa3pean 1. TenioBbie IBJICHUSA
1.1 CtpoeHue u cBOICTBa BelleCTBa 6
1.2 TenuioBbIe MpoLiEeCCh 33 1 6.5
Hroro no pazneny 39
Paznen 2. DiekTpuyeckne u MATHUTHBIE SIBJICHUS
)1 DIIeKTpUYECKHE 3apsiibl. 3apsHKEHHBIC Tella 9 1
' U UX B3aUMOJIENCTBUSA
2.2 [ToCTOSIHHBIN 2IEKTPUYECKHM TOK 31 1 10
2.3 MarnutHrle ABlICHUSA 11 2 4
24 DJIEKTpOMArHuTHAsT UHYKIIHS 7 1
Hroro no pazueny 58
Pa3znen 3. [loBTOpuUTEIHHO0-00001IAIOIMH MOYJIb
3.1 [ToBTOpHUTENHEHO-00001IAIOIITNI MOTYITh 5
Wroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 5 22.5




9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne /i KouTtpoasn IpakTHYecK
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThbI e padoThbl
pecypcsbl
Pa3zpen 1. Mexannueckue siBJICHUSA
MexaHH4YecKOe IBHYKEHUE U CITOCOOBI €ro
1.1 30 1 4
OTIMCAHUS
1.2 B3aumoneiictBue ten 18
1.3 3aKOHBI COXPAHEHUS 15 1
Hroro no pazneny 63
Pa3gen 2. Mexann4deckue KoJIe0aHUA U BOJIHBI
2.1 Mexanunyeckue KojiebaHus 8 3.5
2.2 MexaHuueckue BOJIHBI. 3BYK 10 3
Hroro no pazneny 18
Pazjen 3. DiieKTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHbIE BOJHBI
31 DNEeKTPOMarHUTHOE MOJIe U 6
' 3IEKTPOMArHUTHBIE BOJHbI
Hroro no pazneny 6
Pasnen 4. CBeToBbI€ ABJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 8 2
4.2 JIMH3BI ¥ ONITUYECKHE IPUOOPHI
4.3 Paznoxxenne 6e10r0 CBeTa B CIIEKTP 2 1




Hroro no pazneny 16
Pa3gen 5. KBanToBbIe IBJICHUSA
5.1 Hcnyckanue u MorioneHue cBeTa aToMOM 4 1
5.2 Crtpoenue aTOMHOTO sijipa
5.3 S nepHble peakuuu 7
Hroro no pazneny 16
Pasnen 6. [loBTopuTe1bHO-00001IAK0IIMIT MOAYIb
6.1 Mexanuueckue sSBICHUS (TOBTOPUTEILHO- 6 3
' 00001IArOIIUI MOJTYJIb)
60 TemutoBbIe sIBIICHUS (TIOBTOPUTEIBHO- 3
' 00001IAKOIIUI MOJTYJIb)
6.3 DNEKTPOMATHUTHEIC SIBJICHUS 3 I
' (MTOBTOPHUTEIBHO-0000IIAFOIINI MOTYIIb)
6.4 CBeTOBBIC SBJICHUS (TIOBTOPUTEIHHO- | 1
' 00001IarOITNI MOTYJIb )
6.5 [ToBTOpUTENIEHO-0000IAIONITII MOTYITH 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 26.5




ITOYPOYHOE INIAHUPOBAHUME

7 KIIACC
Ne
Tema ypoka
n/n
1 ®uszrka — HayKa o nmpupoze. SIBIeHus MPUPOIbI
2 Du3nYECKUE SBJICHUS
3 Ouznyeckue BenuyuHbl. PazmepHocTs. Gusnueckue npudopsl. [TorpenHocTH npu NpsMbIX U3MEPEHUIX
4 VYpok-uccnenosanue "M3mepeHre TMHEWHBIX pa3MEPOB TE U MPOMEXKYTKOB BpeMeHHU"
5 JlabopaTtopHas pabota "U3mepenne 00bEMa )KUIKOCTH U TBEPIOTO Tea"
6 JlaboparopHas paboTa "Onpenenenue pa3sMepoB Maibix Tei. MeTtos psiioB"
7 MeTtobl HayuyHOT0 N03HaHUs. Onucanue GU3NYECKUX SBJICHUH ¢ TOMOLIBIO MOJIEeH
g Ypok-uccienoBanue "[IpoBepka runoTe3bl: 1aabHOCTh MOJETA MIAPHUKA, MYIIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIe, YeM OoJIbIie
BBICOTA ITycKa"
9 Ctpoenue BeniectBa. OMBITHI, TI0KA3bIBAIOIIUE TUCKPETHOE CTPOSHHUE BEILIECTBA
10 JlaGoparopHas pabota "OneHka JuaMeTpa aToMa METOJIOM PSIIOB (C MCIIONIb30BaHHeM (doTorpadmii)”
1 VYpoxk-uccnenosanue "HabmoaeHne TemIoBOTo pacmupeHus ra3oB. ONbITE 0 00HAPYKEHUIO TEHCTBHS CHII MOJIEKYJISIPHOTO
npuTsHKEHUs"
12 JBuxenue yactuil BemecTna. Juddysusa. bpoyHoBckoe nBuxkeHMe
13 VYpoxk-uccnenosanue "Habmoaenne n 00bsicHEHHE OPOYHOBCKOTO IBMKEHUS U Tuddy3nn”
14 B3aumoseiicTBue 4acTull BelIeCTBa: MPUTSHKEHNUE U OTTAIKUBAHUE
15 ArperaTHble cOCTOsIHHS BenecTBa. OCOOCHHOCTH arperaTHhIX COCTOSIHHM BOZBI
16 Mexannyeckoe asuxenue. I1yTs, TpaekTopus, nepeMeneHue
17 PaBHOMepHOE U HEpaBHOMepHOE JBHKeHHE. CKOPOCTh
18 Haxoxaenne ckopocTu, MyTH ¥ BpEMEHU MPU PABHOMEPHOM MPSIMOJIMHEHHOM JABM)KEHUN
19 JlabopaTtopHas pabota "OrnpezesieHre CKOpOCTH PaBHOMEPHOTO JBUKEHUA"




20

['paduku npssMOIMHEHHOTO PABHOMEPHOTO JBUXKEHUS

21 Pemenue 3agau no reme "Pacuet cpegneit ckopoctu"

22 JlaboparopHas pabota "Onpenenenue cpeHell CKOPOCTH CKOJIbKEHU OpycKa WM IapuKa 10 HAKIOHHOM MJI0CKOCTH"

23 OTtHOCHUTENBHOCTD ABMKEHUA. ClI0’)KeHUE CKOPOCTEN ITPU MapayljieIbHOM JIBUKEHUU

24 [Tomyuenue u ananu3 rpaMKoOB 3aBUCUIMOCTH IIYTH ¥ CKOPOCTHU ABUKEHUS OT BpEMEHU

25 Pemenue rpaduueckux 3amgay nmo reme "Mexanuka. PaBHoMepHOe npsMOTHHEHHOE ABIKEHHE"

26 SBnenue nHepUMU. 3aKOH UHEPLIUU

27 B3aumoneiicTBue Ten Kak MpUYMHa U3MEHEHHUsI CKOpPOCTH. Macca Tena Kak Mepa MHEPTHOCTH Tella MPY MOCTYNaTeIbHOM IBUKCHUH

28 VYpok-uccienoBanue "CpaBHeHUE MaccC 110 B3aUMOAEUCTBUIO TEN"

29 II;moTHOCTH BeliecTBa

30 JlabopaTtopHas pabota "Ornpezesienne mioTHOCTU TBEPOTO Tea"

31 Pemenue 3anau no teme "Macca tena. [InotHocTs BemecTsa"

32 Cwmecu u criaBbl. [ToBepXHOCTHAS U TMHEWHAS MIJIOTHOCTD

13 [ToaroroBka k KOHTPOJBHOM padoTe mo TeMe "du3nka — Hayka o npupojie. [lepBoHavyaibHBIE CBEICHUS 00 ATOMHO-MOJIEKYJISIPHOM
CTpOEHHH BelecTBa. MexaHuka"

34 KonTponbhas padota no teme "®usnka — Hayka o npupoje. IleppoHauanbHble cBeIeHUS 00 aTOMHO-MOJIEKYJISIPHOM CTPOEHUU
BeniecTBa. MexaHuka"

35 Cuia. fIBnenue tsarorenus. Cuia TSKecTu

36 N306paxenue cun. Pemenue 3agau no reme "OnpeneneHue cuibl TsxecTn"

37 Cwita ynpyroctu. 3akon ['yka

38 Bec tena. Usmepenue cui. JlunamomeTp

39 Ypok-uccienoBanue "HalOioieHrne n3MEeHEHUST CKOPOCTH ITPH B3aUMOICHCTBUHN Tei"

40 Pemenue 3amgau o reme "Cua ynpyroctu. Bec Tena"

41 JlaboparopHas paboTa "ONBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTKEHUS (IehopMallui) NPy>KUHbI OT MPUI0KEHHON CHITBI"

42 Cuna tpeHus




43

CnosxeHnue cuil. PaBHozelicTByomast cuia

44 Pewenne 3angau no reme "Cnoxenue cui. PaBHozaeiicTByronas cuna"
45 Pemenue 3agau mo teme "B3aumonerictsue ten. Cunbl B MexaHuke"
46 Pemenue 3anau no teme "Cuna tpenus". Ypok-uccienoanue rno teme "lMccinenoBanue 3aBUCUMOCTH CUJIbI TPEHUSI OT IJIOIIAIU
COTMPUKOCHOBEHUS"
47 JlaboparopHas paboTa "ONBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT CHIIBI IaBJICHUS U XapaKTepa
COTPUKACAIOIIUXCSI TOBEPXHOCTEH"
elIeHue 3aaa4 mno reme "B3anMoaeiictBue Ten. CUIlbl B MEXaHHUKE
48 P "B C "
49 KonTponbHas padora no teme "B3aumoneiictsue ten"
50 JlaBneHue TBEPABIX TEN
51 VYpok-3kcniepumenT "CriocoObl onpeesenus JaBieHns TBepaoro Tena'
52 VYpok-uccienoBanue "3aBUCUMOCTb JAaBJIEHUS T'a3a OT TeMIepaTypsl”
53 JlaBiaeHue xxuakocTen u ra3oB. 3akoH Ilackans
54 [IneBMaTH4eCcKue ycTponcTBa
ABUCHUMOCTD JIaBJICHUS KUJKOCTU OT TITyOUHBI
55 3 yo
56 I'uapocratuyeckuii napagokc
57 Ypoxk-nipoekT "N3yueHnne cooOiaromuxcs cocy10B"
58 VYpok-koHpepennus "I mapaBiunyeckue MEXaHU3Mbl"
59 Hcnonbs3oBanue BHICOKMX JAaBJICHUN B COBPEMEHHBIX TEXHOJIOTHIX
60 Pemenue 3amgau o teme "JlaBnenue xugkoctu"
61 ATMocdepa 3emiu 1 MPUYHHBI €€ CyIIeCTBOBAHUS
62 Ypoxk-uccnenoanue "[IposiBienne neicTBus arMmochepHOTo NaBieHus"
63 N3mepenue armocdeproro gavinenus. Oneir Toppuuerin
64 3aBUCHUMOCTh aTMOC(HEPHOI0 JaBJICHUS OT BHICOTHI HaJl ypoBHEM Mops. [Ipubops! A uamepeHus: atMochepHoro AaBlieHus
65 bapomerp-anepoua. AtmochepHoe gaBiIeHUE Ha pa3IMUYHBIX BBICOTaX




66

BritankuBaromas cuina. 3akoH Apxumena

67 Pemenue 3agau no reme "3akoH Apxumena"

68 Ypok-uccienoBanue "OKcepuMeHTAIbHOE OOHAPYKEHHE JEHCTBHS KUIKOCTH U T'a3a Ha MOTPYKEHHOE B HUX Teno"
69 JlabopaTtopHast pabota "OrnpezesieHre BbITaJIKUBAIONIEH CUIIbI, ICHCTBYIONIEH Ha TEJO, TOTPY>KEHHOE B KHUIKOCTH"
70 [1naBanue Ten

71 JlaGoparopHas pabota "HMccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00beMa MOTPY>KEHHOH B KUAKOCTh YacTH Tesa"
72 BosnyxoruiaBanue. IinaBanue cyios

73 Pemenue 3agau no teme "3akoH Apxumena. Y cioBus iaBaHus tea'

74 Pemenue 3amgau o reme "JleiicTBUE JKUIKOCTH U Ta3a HA TIOTPYKEHHOE B HUX TeJO"

75 Ypok-nipoekT "KoHCcTpyrpoBaHUE apeoMeTpa Wilu JIOAKU U ONpeeIeHHe TPy30OoabEMHOCTH "

76 [ToaroroBka Kk KOHTPOJIBHOM paboTe mo TeMe "JlaBieHune TBEpAbIX TEM, JKUIKOCTEH U ra3oB"

77 KontponbHas padota o teme "JlaBineHue TBEpAbIX TEM, )KUAKOCTEH U ra3oB"

78 Mexanunueckas pabota

79 MormHocTh

80 Pemenue 3a1au Ha onpeeneHre paboThl M MOIITHOCTH

81 PaGota cuibl TSDKECTH M CUITBI TPEHUS

82 VYpok-uccnenosanue "Pacu€t MOMHOCTH, pa3BUBAEMOM MPU MOABEME 10 JECTHHUIIE"

83 [IpocThie MEXaHU3MBbI

84 MowmeHnT cuisl. [IpaBuino MOMEHTOB

85 JlabopaTtopHast pabdorta "N3yuenue nmpaBuia pbryara Jyisi OJIBHKHOTO U HETIOJBUKHOTO OJIOKOB"

86 "30510TOC MPaBUIIO" MEXaHUKU

87 Pemenue 3ama4 o teme "3osotoe npaBmiio Mexanuku'" / Beepoccuiickas mpoBepouHasi paboTa

88 Pemenue 3ama4 o teme "PaboTa cuibl TshkecTd U cvitbl Tperus" / Beepoccuiickas mpoBepodHasi paboTa

89 VYpoxk-nipoekT "lIpoekTrupoBaHUE MOJIMCIACTOB € 3aJJaHHBIMU MMapamMmeTpaMu”

90 Ypok-koHpepennus "[IpocTeie MexaHU3MBI B OBITY, TEXHHUKE, )KUBbIX OpraHu3max”




91

KoaddunmeHT mone3noro 1eHCTBUS IPOCTHIX MEXaHU3MOB

92 JlaboparopHnas pabdota "Onpenenenne KI1J] moaBuxHOro v HEMOABUKHOTO OJI0KOB"

93 Mexannueckas sHeprusi. Kunernueckas u moTeHIUaNbHAS SHEPTUS

94 3aKOH COXpaHEHMsI MEXaHUUECKON SHEPIUU

95 Ypok-3KcriepuMeHT "IKCIepuMEHTAIBHOE OMPeIeIeHHe N3MEHEHNS KHHETUYECKOW U OTEHIIMAIbHON SHEPTHH MPU CKaThIBAHUU Tella
110 HAKJIOHHOU IJIOCKOCTH"

96 [ToaroToBka K KOHTPOJIBHOU padote 1Mo Teme "Pabora u MomHOCTL. DHEprus"

97 KonTponpHas padora o Teme "Pabora u MomtHoCTh. DHEprus"

98 PaGora ¢ Tekctamu 1o teme "MexaHU4ecKOoe ABUKeHUe"

99 Pabota c Texcramu o Teme "CtpoeHue BemiecTa"

100 Pa6ota ¢ Texcramu 1o Teme "Cuibl B ipupoe"

101 Pa6ota ¢ Texcramu 1o Teme "JlaBneHue TBEPIABIX TEN, KUIKOCTEH 1 ra30B"

102 Pabora ¢ Texctamu no teme "OHeprus. [IpocTsie Mexanu3mbl"




8 KJIACC

Ne
Tema ypoka
n/n

1 OCHOBHBIE MOJIOKEHHS MOJICKYJISIPHO-KUHETUYECKON TEOPUHU U UX OIBITHBIC MOATBEPKICHUS

2 Macca u pa3Mep aTOMOB B MOJIEKYJT

3 Monenu TBepAOro, KHUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BEIECTBa

4 VYpoxk-konpepenuus "Kpucrammnueckue u amopdusie Tena. ['paden. [lomydyeHne HCKYyCCTBEHHBIX aiMa3oB"

5 CmauuBaHue M KamWUBIPHOCTh. [loBepXHOCTHOE HATSHKEHUE

6 TemnnoBoe pacuupenue u cxarue

7 TernnoBoe nuxxeHue. Temneparypa

8 TemnepaTypHbie HIKaTbI

9 BuyTpenHsist sHeprus u cnocoos! €€ n3MeHeHust

10 Bunsl Tenionepenaun

11 Ypok-koHpepenuus "Mcnoap30BaHue TEIIOBBIX CBOWCTB BEIIECTB U MaTEPHUAJIOB B LIENSAX dHEeprocoepexenus"

12 KonmuecTBo TennoTHI. Y I€abHAs TEIMIIOEMKOCTh

13 VYpok-uccnenoanue "[IpoBepka runoTe3bl JMHEHHONW 3aBUCUMOCTH JUTMHBI CTOJIOMKA )KUIKOCTH B TEPMOMETPUUYECKOHN TpyOKe OT
TeMreparypsl"

14 VYpaBHeHue TerioBoro 6ananca. TermooOMeH U TerIoBoe paBHOBecue. 3akoH HpioTrona—PuxmMana

15 Jlaboparopuas padota "VcciemoBanue sBICHUS TEIUIOOOMEHA MPY CMEIIMBAHUU XOJIOJHOU U TOpsideii BOIBI"

16 Pemenue 3amau mo reme "TennooOMeH U TemIoBoe paBHOBecHe"

17 Jlaboparopnas padota "Onpenenenne KOIM4ecTBa TeIIOThI, OTYYEHHOTO BOJIOHM MpHU TEMIO0OMEHE C HarpeThIM METAITUYECKUM
UAITUHAPOM"

18 [InaBnenue u oTBEpIeBaHNE KPUCTAIUTMYECKUX BEIIECTB. Y eIbHAs TEIUIOTA TIIaBICHUS

19 Pemenue 3amau nmo treme "IlnaBienue u oTBep/ieBaHUE KPUCTATUTMYECKUX Ten"

20 Jlaboparopnas padota "Onpenenenue yaeabHONU TEIUIOTHI IIaBIeHus Jibaa"




21 VYpok-uccnenoanue "CpaBHEeHUE NPOIECCOB IUIABJICHUS KPUCTAIIMUECKUX TEJl U pa3MsrdeHus! Py HarpeBaHUM aMOP(HBIX Ten"
22 [TapooOpazoBanue u konaeHcanus. Mcnapenue
23 Kunenue. Y nenpHas temnnora napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHHS OT aTMOC(HEPHOTO AaBIICHUS
24 Pemenwue 3anaq mo Teme "IlapooOpa3oBanue u kureHue"
25 Ypok-uccnenoanue "OO0bsICHEHHE 3aBUCUMOCTH TeMIIEpaTypbl KUTIEHUS OT AaBjieHus"
26 HacpimeHHslif 1 HEHACHIIEHHBIN Tap. BiakHOCTh BO3ayxa
27 Brnaxnocts Bo3ayxa u e€ nzmepenue. JlaboparopHas padora "OnpenesieHne OTHOCUTEILHOM BIAYKHOCTH BO3ayXa"
28 Pemrenue 3amau mo treme "BnaxHocTs"
29 Pemenue 3amau u aHanu3 CUTyaIui, CBI3aHHBIX C SIBJICHUSMU UCTIAPEHUS U KOHJICHCALIUU
30 DHeprus TOIUIMBA. Y IeibHAas TEIJI0Ta CrOpaHus
WHIUIBI PAOOTHI TETIOBBIX JBUTATEICH
31 I1 0
32 [TapoBas TypOuHa. [IBurareias BHyTPSHHETO CrOpaHUS
33 KIIJI TenmoBoro aBuraTes
ellIeHuE 3aj1a4 110 TeMe TEIJIOBOTO JABUTATEIIA
34 P "KIT, "
35 Ypok-koHpepenuus "TemnnoBsle JBUTATENN U 3alllUTa OKpYKarolen cpeasl”
36 TennoBbie MOTEPHU B TEIIOCETIX
37 3aKOH COXpaHEHUs U MPEBPAICHHS SHEPTUU B MEXaHUYECKUX U TETIOBBIX MPOIeccax
38 [ToaroroBka k KOHTpOJILHOMU padoTe o Teme "Temnossie siBIeHUS. VI3MeHeHHe arperaTHbIX COCTOSIHUMN BeriecTa”
39 KonTtponsHas padora no Teme "TeruioBsie siBieHus. VI3MeHeHNe arperaTHBIX COCTOSIHUN BemiecTBa"
40 OnexTpusanus ten. /[Ba poga 3aps10B
41 Ypok-uccienosanue "VcciaenoBaHue criocoOOB pa3IMUHbBIX BEIIECTB HAJICKTPU30BhIBATHCS "
42 B3aumopeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona
Y,
43 Dnektpuyeckoe nose. Harpsxk€HHOCTh 27IeKTpUuecKoro mojst. [IpuHIn cyneprno3uiuu dJIeKTPUIECKUX MoJIed
44 Hocurenu snexTpuueckux 3apsiioB. JneMeHTapHbii 3apsia. CTpoeHue aToMa
45 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia




46

[IpoBOIHMKY, TUBIIEKTPUKH U MOJIYIIPOBOJHUKH

47 VYpok-koHpepeHuus "IaeKTpusaiys B MOBCETHEBHOM KU3HU"

48 Pemenue 3amau nmo teme "3akoH COXpaHEHUS AIEKTPUUECKOTO 3apsaa'

49 OnexTpuueckui TOK. ICTOUHUKH JIEKTPUYECKOTO TOKA

50 Ypoxk-uccnenosanue "MccienoBanue qeHCTBUS IEKTPUUECKOTO OIS HA MPOBOJHUKU U AUAICKTPUKH"

51 DNEKTPUUECKUN TOK B METaJLIax

52 DNEeKTPUYECKHUI TOK B JKUJIKOCTSIX U Ta3ax

53 DJIeKTpuyecKas 1emnb

54 Cuna Toxa. AMnepmerp

55 DnekTpruyeckoe HanpsikeHue. Bonbtmerp

56 Jlaboparopuas padota "COopka v UCIIBITAHUE dJIEKTPUICCKON TSN IIOCTOSTHHOTO TOKA"

57 3aBUCUMOCTD CHJIbI TOKA OT HalpsbKeHUs. 3akoH OMa /1715 yJacTKa Lenu

58 Jlaboparopnas padota "HccrnenoBanue 3aBUCMMOCTH CHIIBI TOKa, IPOTEKAIOIIETO Yepe3 Pe3UCTOP, OT HAIIPSHKEHUS Ha PE3UCTOPE U
CONPOTHUBJICHUS pe3ucTopa’

59 DIEKTPUUECKOE COMPOTUBIICHHE. Y AebHOE CONPOTUBICHHE

60 Jlaboparopnas padota "OnpeneneHnue yaeapHOro COMPOTHBICHUS TPOBOHHUKA"

61 Pewrenue 3amau no reme "DneKTpUuueckoe CONPOTUBIICHUE. Y A€IBHOE CONPOTUBIICHHE"

62 Pemenue 3anau no teme "3akon Oma"

63 [TocnenoBarenbHOE U MapalieIbHOE COSTUHEHUS MPOBOIHUKOB

64 Jlaboparopnas padota "[IpoBepka mpaBuiia CI0KEHUs HAIIPSHKEHUN TTPH MTOCIIEI0BATEIbHOM COEIMHEHUH IBYX PEe3UCTOPOB"

65 Pemenue 3anau no teme "llocnenoBarenbHoe U MapaiebHOE COEAMHEHHS IPOBOIHUKOB"

66 Jlabopartopnas pabdota "IIpoBepka nmpaBua JJis CHJIbI TOKA MPU MapaICIbHOM COSIMHEHUH PE3UCTOPOB"

67 Pemenue 3ana4 Ha npuMeHeHne 3akoHa OMa 7Sl pa3InyHOTO COeIMHEHUS TPOBOIHUKOB

68 O/1C u BHyTpeHHEE COMPOTUBIICHUE NCTOYHUKA TOKA. 3akoH OMma JJis MOJTHOU LeTH

69 Pewenue 3anau no reme "OJ1C, BHyTpeHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA. 3aKoH OMma 11 oIHoU uenu"”




70 Jlaboparopuas padota "Onpenenenne J/]C 1 BHyTpEHHETO COITPOTUBIICHHUS HCTOYHHUKA TOKa"

71 [TpaBuna Kupxroda

72 Jlaboparopnas padota "IIpoBepka npaBui Kupxroga"

73 VYpok-uccnenoanue "M3ydyeHue BOIbT-aMIEPHBIX XapaKTEPUCTUK HEJIMHENHBIX 3JIEMEHTOB"

74 PaGora snektpudeckoro Toka. MOIMIHOCTh 3JIEKTPHUYECKOT0 TOKA

75 Jlaboparopras padota "Onpenencaue paboThl 1 MOITHOCTH 3JIEKTPUIECKOTO TOKA"

76 3akon [Ixoyns-Jlenna. [Torpedburenu anexTpudeckoro Toka. KopoTkoe 3aMbikaHue

77 Ypok-koHpepenuus "OO0bsACHEHNE U IPUHIUN ISHCTBUS JOMAIIHUX 3JIEKTPOHATPEBATEIbHBIX TPUOOPOB"

73 [ToaroToBka K KOHTPOJIBHON paboTe Mo TeMe "DIEeKTPUIECKUe 3aps/bl. 3apsHKEHHBIE Tella M UX B3auMoAencTBus. [locTosTHHBIHM
AIEKTPUIECKUN TOK"

79 KonTponbHas pabota no Teme "DneKTpruuecKue 3apsabl. 3apsHDKeHHbIE Tela U UX B3auMoiedcTBUA. [locTosHHBIN ArekTpudeckuii TokK"

80 [ToctosiHHbIe MarHUTHL. MarHUTHOE TOJIE 3eMJIM U €ro 3HaYeHHe ISl )KU3HU Ha 3eMiie

81 VYpoxk-uccnenopanue "VM3yueHne MarHUTHOTO TIOJIS IOCTOSTHHBIX MarHUTOB IIPY MX O0OBEIUHEHUH | pa3jieieHnd. Busyanusanus nomus
MMOCTOSTHHBIX MarHUTOB"

82 OmneIT Opcrena. MarHuTHOE 1oJIe 3JIEKTPUUECKOI0 TOKa

83 OmnsiT AMniepa. MarHuTHOE 10Jie KaTyIiKu ¢ TOKOM. [IpiMeHeHne 2I1eKTpOMarHuToB B TEXHUKE

84 Cuiia AMriepa u ornpejieiieHue e€ HarpaBJICHHs

85 Pemenue 3amau no teme "Cuna AmMnepa u onpejesieHue e€ HarnpaBiaeHus"

86 DNeKTpOoABUTaTEb IOCTOSIHHOTO TOKa. Vcroib30BaHue 3JIeKTpoABUraTesield B TEXHUUECKUX YCTPOICTBaX U Ha TPAHCIOPTE

87 Bcepoccuiickast mpoBepodHast pabota

88 Bcepoccuiickas mpoBepouHas pabota

89 Jlaboparopuas padota "M3ydeHue NeHCTBUS MArHUTHOTO ITOJISE HA TIPOBOJIHUK C TOKOM"

90 VYpok-koudepennus "[IpakTrnyeckoe MpuMEHEHUE HIEKTPOIBUraTeseit”

91 Jlaboparopnas padota "KoHcTpyrpoBaHue 1 usydeHue padoThl IeKTpOABUTaTes "

92 Jlaboparopuas padota "U3mepenue KIIJ[ anekTpoaBurarenbHONH yCTaHOBKH"
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OmnsiTel Dapanes. 3aKOH IeKTpoMarHuTHOW nHAyKuuu. [Ipasuio Jlenna

94 VYpok-uccinenoBanue "MccnenoBanre M3MEHEHUM 3HAUEHUS U HAIIPABJICHHS] MHAYKIIMOHHOTO TOKa"

95 Pewenue 3amau no teme "3akoH 351eKTpoMarHuTHON uHAyKIMU. [IpaBuiio Jlenma"

96 Onexrporeneparop. CrocoObl MOTYISHHS IIEKTPOIHEPTUN

97 Ypok-koH(pepeHIus "DIEKTPOCTAaHIIUN Ha BO30OHOBIISIEMBIX UCTOYHHKA dHEPTUuu. [Ipobiemsbl skosorun. TOTUIMBHBIC 3JIEMEHTHI U
AIEKTPOMOOHIH"

98 KontponbHas padota "DieKTpoMarHuTHbIC SIBICHUS"

99 Pa6ora ¢ Tekctamu o TeMe "Tertossle siBieHus"

100 PaGora ¢ TekcTamu 1o Teme "DIeKTpUYECKUE 3apsiibl. 3apsDKEHHBIE Tela U UX B3auMoieicTBue"

101 Pabota ¢ Tekcramu o Teme "[10CTOSIHHBIN JIeKTPHUECKUil TOK"

102 PaGora ¢ TekcTamu 1o TemMe "MarHuTHbIC SIBJICHHS U AJIEKTPOMarHuTHas HHAyKIus"




9 KJIACC

Ne
Tema ypoka
n/n
1 Mexanunueckoe aBrkeHue. MarepuanbHas Touka. CriocoObl ONMCaHU MEXaHUIECKOTO JIBUKCHUS
2 Cucrema orcueta. OTHOCUTENBHOCTh MEXAHUYECKOTO JABUKCHUS
3 BexTopHbIe BeIMUMHBI, ONIEpAIliU C BEKTOPaMH, IPOEKIIH BEKTOPOB
4 Pannyc-BekTop MaTepHaIbHON TOYKH, IEPEMEILIEHNE HA IIJIOCKOCTH
5 PaBHOMEpHOE IPAMOJIIMHEWHOE JBUKEHUE
6 Pemenue 3agad no reme "PaBHOMEpHOE NpsiMOJIMHEHHOE JBUXKEHUE"
7 HepaBHoMepHOe npsimosnHeHoe aBrkeHne. CpellHsis 1 MTHOBEHHAs! CKOPOCTb TeJla P HEPAaBHOMEPHOM JIBUKEHUU
8 Jlaboparopnas padota "Onpenenenue cpeiHell CKOPOCTH CKOJIBKEHUS OpycKa WM JBUKEHHS IapUKa 110 HAaKJIOHHOM miockocTu"
9 PaBHOYCKOpEHHOE NMPSIMOIIMHENHOE JBUKEHUE. Y CKOPEHHUE
10 CKopocTh PaBHOYCKOPEHHOTO NMPSAMOJIMHENHOT0 IBUXkeHUS. ['paduk ckopoctu
11 Pemenue 3apau no reme "CKopocTh paBHOYCKOPEHHOTO MPAMOJIUHEHHOTO ABUKEHUA"
12 Ilepemenienue npu paBHOYCKOPEHHOM IMPSIMOJIUHEHHOM JABHUKEHUN
13 Jlaboparopras padota "OnpeneneHne yCKOpeHus Tella IPH PaBHOYCKOPEHHOM JIBIYKEHUH 110 HAKJIOHHOM III0cKoCcTH"
14 Pewenue 3amau no reme "llepemenienue npu paBHOYCKOPEHHOM NPSIMOJIMHENHOM JABUXKEHUN"
15 JlaGopatopnas pabora "HccnenoBaHue 3aBUCHMOCTH IyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HadanbHOM ckopocTh"
16 I'padmueckas uHTEpIIpeTaLUsi YCKOPEHUS, CKOPOCTH, TPOHACHHOTO IIyTH U MIEPEMEIICHUS [Tl IPSMOJIMHEHHOTO TBUKEHUS
2 b
Pemenue 3anau no teme "I'paduyeckas HHTEpIpeTaLus yCKOPEHUS, CKOPOCTH, IPOMIEHHOTO MMYTH U NepEMEILEHUs IS
17
MPSIMOJIMHENHOTO ABM>KEHUS"
18 VYckopenue cBoboHOTO nageHus. OnbIiTel [Nanumnes
19 Pemenue 3amau mo reme "YckopeHrue cBOOOIHOTO MajieHus"
20 JIBu>keHUe Tena, OpOILIEHHOTO MO YTJIOM K TOPU30HTY
21 Pemenue 3anau mo teme "JIBrmxeHne Tena, OpOIIEHHOTO IO YIIIOM K TOPU30HTY"




22 JlaGopatopnas padora "HccnenoBaHue JBHKEHUS Tela, OPOLMICHHOTO MO/ YIJIOM K TOPH30HTY"

23 Pemenue 3anay no Teme "J{BrkeHue o1 AeMCTBUEM YCKOpPEHUs: CBOOOAHOrO najieHus"

24 JIBUKEHUE 10 OKPYKHOCTH

25 JIuHeiHas u yrioBasi CKOpOCTb, IEPUOJ U HACTOTA

26 CKOpOCTh U YCKOPEHHE MIPH IBUKEHUH 110 OKPY>KHOCTH

27 Pemenue 3anay no teme "J{Br>xkeHne no okpyxHoctu"

28 Ypok-koH(pepennus "Pacrio3HaBanue u NpUOIMKEHHOE ONMMMCAHUE PA3TUIHBIX BHIOB MEXaHUIECKOTO JIBHKCHUS"

29 [ToaroroBka K KOHTPOJILHOM paboTe Mo TeMe "MeXxaHHu4eCcKoe IBH)KCHHE U CITOCOOBI €ro onucaHus"

30 KonTponbHas padbota o Teme "MexaHH4IecKOe TBMKEHUE U CITIOCOOBI €ro onucaHus"

31 IIepseoiii 3akoH HetoTOHA. BEekTOop chitb

32 Bropoii 3akoH HeroTona. PaBHoelicTByromas cuiia

33 Tperuii 3akon Hetorona. Cynepro3unus cui

34 Cuia ynpyrocrtu. 3akoH ['yka

35 Pemenue 3anay no teme "Cuna ynpyrocru"

36 Jlaboparopuas padota "VcciemoBaHue 3aBUCUMOCTH CHITBI YIIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTCIICHH JedhOopMaIiuu
MPY>KUHBI"

37 Cuna tpenus. KoadunueHT Tpenus

38 Jlaboparopuas padota "Onpenenenne KodhUimeHTa TPEHUS CKOIBKCHUS"

39 Jlaboparopnas pabota "HccnenoBaHue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJILHOTO J1aBIeHUS"

40 JIBM>KeHHE TeJ M0 OKPY>KHOCTH MO/ JEHCTBUEM HECKOJIBKUX CUJIT

41 3axoH bepHyiu u noabEMHas cuiia Kpblia

4 Ypok-koHpepenus "CoBpeMeHHbIE JIeTaTelIbHbIE alllapaTrhl, Cy/a Ha MOJABOAHBIX KPbUIbSIX, aHTHUKPBLUIO HA CKOPOCTHBIX
aBTOMOOMIIAX. [[BryKeHHE Moe3/1a Ha MarHUTHON Mo Tymke"

43 Cuia TSXKECTH U 3aKOH BCEMUPHOTO TSATOTEHUS

44 JIBr>KeHue Tel BOKPYT TPaBUTAIIMOHHOTO LIeHTpa. [lepBas kocMuueckast CKOpoCTh
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HesecomocTs u neperpysku

46 PaBHOBecue matepuanbHON TOUKU. AOCOIIOTHO TBEPIOE TEIO0

47 MowmeHT cunbl. [IpaBuino MOMEHTOB

48 VYpok-uccnenosanue "OnpeaesieHUe EHTPA TIKECTH PA3TUIHBIX T

49 Nmnynec Tena. I3Menenue ummynbca. IMmynbe cuiibl. YIIpyroe U HEYNPYroe B3auMoJICHCTBUE

50 3aKOHbI U3MEHEHUS U COXPAaHEHUS UMITYJIbCca

51 PeaktuBHOE NBHXKEHUE

52 Pewenue 3amau no teme "3akoH coxpaHeHuUs1 UMITyJibca. PeakTuBHOE JBUKEHUE"

53 Mexanunueckasi paboTa U MOITHOCTb

54 PaGota cuinbl TsKECTH, CUITBI YIIPYTOCTH U CUJIBI TPEHUS

55 Jlaboparopuas padota "Onpenencaue paboOThI CHIIBI TPEHUS TIPU PABHOMEPHOM JBHKCHHH TEJa 10 TOPU30HTAITBHON TTOBEPXHOCTH"

56 CBs13b SHEprUM U paboTHI

57 Jlaboparopnas padota "Onpenenenue paboOThl CHIIBI YIPYTOCTH IIPU MOABEME TPYy3a ¢ UCMOIB30BAHUEM HEMOIBUKHOTO U TIOJIBUKHOTO
6710K0B"

58 [ToreHumnansHast SHEPTUS

59 Kunernueckas sneprus. Teopema 0 KHHETHYECKON SHEPTUU

60 3aKOH U3MEHEHUS U COXPAHEHUS MEXaHUUECKOH SHepTUu

61 Pemenue 3anay no teme "3aKOHBI U3MEHEHUS U COXPAHEHUSI MEXaHUYECKOU dHEPrUu”

62 [ToaroroBka k KOHTPOJILHOU padoTe 1o Teme "B3aumopeiicTBue Ten. 3aKOHbI cOXpaHeHus"

63 KonTponbnas pabota no Teme "B3aumopeiictBue ten. 3akoHbI cOXpaHeHUs"

64 Koneb6arenbHoe neukenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUI: TIEPUOJ, YACTOTA, aMILTUTYAa

65 MatemaTtrueckuii U py>KUHHBIN MaaTHUKH. JlabopaTopHas paboTa "HccnenoBanue 3aBUCHMOCTH Teproia KoieOaHui rpy3a Ha HUTH
OT JJIMHEI HUTH"

66 Jlaboparopnas padota "HccnenoBanue 3aBUCUMOCTH TIEpHUoAa KojeOaHU MPyKMHHOTO MasiTHUKA OT Macchl rpy3a"

67 I"apmonmueckue koneOaHus




68 Jlaboparopras padota "V3mepeHune yCKOpeHHsI CBOOOTHOTO MaeHus "

69 3aryxaromue konedanus. BeiHyX1eHHbIe Konebanus. Pezonanc

70 [IpeBpaienne sHepruu nNpu KojaedaTeabHOM ABHKEHUN

71 Ypoxk-uccinenoanue "[IpoBepka HE3aBUCUMOCTH ITEPHOJIa KOJICOaHMIA Tpy3a, TIOBEIICHHOTO K JICHTE, OT MacChl rpy3a"

72 MexaHu4yecKue BOJHBI: MPOJIOJIbHEIE U MTOTIEPEYHbIE

73 CaolicTBa MEXaHUYECKUX BOJIH. JlJIMHA BOJIHBI U CKOPOCTh €€ pacpoCTpaHEHUS

74 Ypok-uccinenoBanue "Habmonenue naTepdepeHINN U TH(paKIny BOJH HA TIOBEPXHOCTH BOJIBI"

75 VYpok-koHpepennus "Mexanndeckue BOJIHBI B TBEpAOM Terne. CelicMuieckre BOIHbI"

76 3Byk. PacnipoctpaHeHnue u oTpaxkxeHHue 3ByKa

77 Pewenue 3ampau no reme "3Byk"

78 VYpok-uccienoBanre "IKCIEPUMEHTAILHOE ONPEIEIIEHUE TPAHUI] YaCTOTHI CIBIIIMMBIX 3BYKOBBIX KOeOaHui"

79 I'pomMKoOCTb 3ByKa M BbICOTA TOHA. AKYCTHUECKUI PE30HAHC.

80 VYpok-uccnenoBanue "Habmonenue n 00bsICHEHNE aKyCTHUECKOTo pe3oHanca"

81 Nudpas3Byk u ynpTpa3Byk. Kordepenmus "Mcrnonp3oBanne yabTpa3Byka B COBpPEMEHHBIX TEXHOJIOTHSIX"

82 DNEKTPOMarHUTHOE MOJI€ U AIEKTPOMAarHUTHbIE BOJIHbI

83 CBoiicTBa 2JIEKTPOMArHUTHHIX BOJTH

24 VYpok-koudpepennusa "lkana 37eKTpOMarHUTHBHIX BOJIH. VICIIOIb30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBs3U. Paguosnokanms.
Kocmuueckas cBszp "

85 Pemenue 3a1a4 Ha onpeesieHne YacTOThI U ITTUHBI DJIEKTPOMArHUTHOM BOJIHBI

86 DnekTpoMaruuTHas npupoza ceeta. CKOpocTh CBETa

87 BoinHoBBIE cBOIiCTBa cBeTa: HHTEp(hEpeHIUs U AUPPaKIIUI

88 JlyueBas Mozienb cBeTa U reoMeTpuyeckas onTuka. MIcTouHuKH cBeTa

89 [IpssmonuneitHoe pactipocTpaneHue cera. 3atmeHus: ConHua u JIyHbl

90 3akoH oTpaxeHus cera. [1nockoe 3epkano

91 [Toctpoenue nzodpaxeHuii, chopMHUpOBaAaHHBIX 3EPKATIOM
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[Ipenomiienne cBera. 3aKOH mpeoMieHus cBera. [loHOe oTpaxkeHHe cBeTa.

Ha6opaTopHa${ pa60Ta "I/ICCJ'IeI[OBaHI/IC 3aBUCUMOCTH YTJIa IPCIOMIICHHUSA OT yIJia [IaACHHUA CBETOBOI'O JIyda Ha I'PaHULIC «BO3AYX-

93 "
CTEKJIO»

94 Ypok-uccienoBanue "AHanusz 1 00bSICHEHHE ONTUYECKOT0 MUpaxka"

95 VYpok-koHpepenuus "Mcnonb30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHUSI: CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBSI3b"

96 JIun3za, xon nyuel B TuH3e

97 dopmyJiia TOHKOH JIUH3BI

98 Jlaboparopras padota "Onpenencaue HOKYCHOTO pacCTOSHUS U ONTHICCKON CHITBI COOMPAFOIIEH JIMH3BI"

99 [Tonydenue n300pakeHnii ¢ TOMOIIbIO COOMPAIOIIEH 1 pacCerBaIOIIeH TUH3

100 VYpok-koupepenuus "[IpuHuun qeicTBUsS onTUYECKUX TpUOOPOB (MUKPOCKOI, Teneckor, ¢poToamnmnapar)"

101 I'ma3 kak ontuyeckas cucreMa. br3opykocTh U AalbHO30PKOCTh

102 Pasnoxxenue 6enoro csera B criekTp. OnbiTel HptoToHa. CrioskeHre CeKTpalbHBIX I[BETOB. Jlucepcus cBeTa

103 Ypoxk-nipaktukym "Ha0imoienne u 00bSICHEHHE OIBITOB 10 Pa3I0KEHUI0 OeJIoro cBeTa B criekTp. [lomydeHue 6enoro sera npu
CJI0KEHUH LBETOB"

104 OmnsiTel Peszepdopaa u miianerapHast Moiesib aToMa

105 [Tocrynater bopa. Mozaens atroma bopa. Mcniyckanue u norjioneHue CBETa arOMOM.

106 KBanTel. JInHeyaThIe CIIEKTPHI

107 VYpok-nipaktukym "HabitoieHre CIUIONIHBIX U JIMHEHYaThIX CIIEKTPOB U3TyYCHUS U UCITyCKaHUS"

108 PanuoaxktuBHOCTB. Anlb(a-, OeTa- U raMmma-u3Iy4eHus

109 Crpoenue atomHoro siapa. Hykinonnast Mojieinb aTOMHOTO siipa

110

PanuoakTuBHEIC IIpCBpalICHUA. M3otomnsl

111

[Iepnon nonypacnana

112

Ypok-koHpepenuus "JleilicTBue pairoaKTUBHBIX U3YyYEHUH HA dKUBbIE OpraHU3Mbl. 3allliTa OT PAIMOAKTUBHOTO U3JIy4yeHus"

113

ﬂ,[[epHLIe pCaKIunu. 3aKOHBI COXpaHCHHA 3apsAJ0BOIro U MaCCOBOT'O YUCECI

114

3Hepr1/1$1 CBsA3U ATOMHBIX ALCP. CBsi3b Macchl U SHEPTrUun
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Pemenue 3anay no teme "SnepHble peakuuu. JHeprus cBsi3u”

116

Peakuu cunTesa u nenenus saep. Mcrounmku sneprun CoJiHIA U 3BE3T

117

Ypok-koHbepeHmus "SAnepHas sHepreTuka. IKOJI0rHIecKre MPoOIeMbl siAepHOH YHEPreTHKN"

118

[ToaroroBka k KOHTpOJIBHOU padoTe mo Teme "Kosebanus v BoHbl. CBETOBBIC U KBAHTOBBIC SIBJICHUS"

119

KonTponbnas pabota no teme "KoneGanus u BoiaHbl. CBETOBbIC U KBAHTOBBIE ABJICHUS"

120 Pemenue pacuetHbix 1o Teme "MexaHuueckoe JBuxKeHue"

121 Pemenue pacueTHbIX U KaUECTBEHHBIX 3a/1a4 110 TeMme "B3aumopeiictsue ten"

122 Pelrenne pacueTHbIX M KAYECTBEHHBIX 3a7a4 110 TeMe "3aKOHbI COXpPaHEHUsI SHEPTUU U UMITyJIbca"
123 JlaGopatopubie paboThI 1o Teme "MexaHnueckoe ABIKeHHe"

124 JlabopaTtopnble paboTsl 1o Teme "B3aumonelictpue Ten"

125 Jlaboparopusie paboTsl 1o Teme "lIIpocThie MexaHU3MBI"

126 Pemrenue pacueTHBIX M Ka4ECTBEHHBIX 3aa4 1o Teme "TermoBkie mporecchr”

127 Pemienue pacyeTHbIX M Kau€CTBEHHBIX 3a/1a4 1o Teme "BiaxHocTs"

128 Pemenue pacueTHbIX U KauecTBEHHbIX 3a1a4 1o Teme "KIIJl teroBbix aurareneit”
129 Pemenue pacueTHbIX U KaUECTBEHHBIX 3a/1a4 110 TeME "3aKOHbI IOCTOSHHOT'O TOKa"
130 Pemenue pacuetHsix 1 kauecTBEeHHBIX 3aaa4 1o Teme "KII/I anekrpoycranoBok"
131 JlaGopaTopublie paboThI 10 TeMe "3aKOHBI TOCTOSHHOTO TOKa"

132 Jlaboparopubie paboTsl 10 Teme "CBeTOBbIC BICHUS"

133 Pabora ¢ TekcTamu 1o Teme "3aKOHBI COXpaHEHHS B MEXaHUKe"

134 Pabora ¢ Texkcramu o reme "Konebanus u BoiHbI"

135 Pa6ora ¢ Tekctamu o teme "CBeToBbIC SIBIECHUS"

136 Pa6ora ¢ TekcTamu o Teme "KBaHTOBas U simepHas pusnka”




IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJIbHOU ITPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Koa
nposepse
MOTI0
pe3yJjbTa
Ta

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTe/ibHOI NMPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusi

1.1

HCII0JIB30BATh U3YYCHHBIC ITIOHATUSA

1.2

pas3iiniuaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB UM Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIIUX JAHHOC (1)I/IBI/II‘I€CKO€ SABJICHUC

1.3

pacro3HaBaTh MNPOSBICHUE HW3YYCHHBIX (U3MUECKUX SBICHUN B OKpYXKalollem
MUpe, B TOM 4uclie (U3NYECKUE SIBICHUS B MPHUPOJE, MPU ITOM IEPEBOAUTH
MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIJCIATh CYIIECTBEHHbBIE CBOMCTBA (IIPU3HAKK)
buznyecKux sBICHUN

1.4

ONKCBHIBATh M3y4YEHHbIE CBOMCTBa Ted M (U3NYECKUE SBJICHUSA, MHCIOJb3YS
(du3nueckre BEIMYUHBI, IPU ONHMCAHUU MTPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI
UCMOJIb3YEMbIX BEJIMYMH, MX OOO3HAueHWs M €JUHMLBI (PU3MUECKUX BEIHYUH,
HAXOIUTh (OPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIMYHHY C APYTHMH
BEJIMYMHAMU, CTPOUTH I'paUKU U3yYEHHBIX 3aBUCUMOCTEN (DPU3HMUECKUX BEJIUYUH

1.5

XapaKTCpU30BaATh CBOMCTBA TCI, (bHBI/I‘{GCKI/Ie ABJICHUSL W IPOLCCChI, HUCIOJb3Ys
HN3YUCHHBIC 34KOHBI, IIPpU 3TOM J[J4aBaTb CJIOBECCHYIO (1)OpMy.TII/IpOBKy 3aKOHa H"
3aIllUCbIBATh €T0 MATCMATHYCCKOC BBIPAKCHUC

1.6

OOBSACHATh (PU3MYECKHUE SBIICHUS, MPOIECCHl U CBOWMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBISABIATH
MPUYUHHO-CJIE/ICTBEHHBIE CBS3H, CTPOUTH 00BbsACHEHUE U3 | — 2 TOTUYECKUX I11aroB
c ornopoit Ha 1 — 2 U3y4eHHBIX CBOMCTBA (PU3NUECKUX SBICHUHN, PU3NIECKUX 3aKOHA
WJTU 3aKOHOMEPHOCTH

1.7

pewmiatb pacué€THble 3a7aud B 1 — 2 fAeHCTBUS, MCIOJIB3Ysl 3aKOHBI M (HOPMYIIHI,
CBsi3bIBalOIMEe (U3MYECKUE BEIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3a7audd
3alMCBIBaTh KPATKOE YCIOBHE, NOJACTABIATh (PU3MUECKUE BETUYMHBI B (DOPMYIBI U
POBOJUTH PACUYETHl, HAXOAUTH CIPABOYHBIC JAHHBIC, HEOOXOIUMBIE JIJISI PEIICHUS
3a/1a4, OLIEHUBATh PEAIUCTUYHOCTD NOJYy4YEHHOU (PU3NUECKON BEITHUNHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh NpU TOMOIIM (U3HUYECKUX
METOJIOB, B OIMCAHUU HCCIEIOBAHUS BBIACIATH IMPOBEPSEMOE MPEANOIOKEHUE
(rumotesy), pa3nuyaTh U HUHTEPIPETUPOBATH MONYyYEHHBIH pE3yNbTaT, HaXOAWUTh
OIIMOKY B XOJI€ OMBITA, IeTaTh BHIBOBI 10 €r0 pe3yiIbTaTaM




1.9

MPOBOJMTH ONBITHI MO HAOMIOACHUIO (U3HUYSCKUX SBICHHA WIH (PUINICCKUX
CBOMCTB Tel: (POPMYJIMPOBATH MPOBEPSIEMBIE TIPEIITOJIOKECHUS, COOUPATh YCTAaHOBKY
U3 TPEUIOKEHHOTO O00OpYyIOBaHUS, 3aMUCHIBATh XOJ ONBITa M (HOPMYJIUPOBATH
BBIBO/IbI

1.10

BBITIOJIHATE TIPSIMBIE M3MEPEHHS] C HWCIOJIb30BAHUEM AHAIOTOBBIX M IU(PPOBBIX
npuOOpoOB, 3alMChIBaTh MOKa3aHUS NPUOOPOB € y4y€TOM 3aJaHHOW aOCOIHOTHOM
IIOTPEIHOCTH U3MEPEHUI

1.11

IIPOBOJUTH UCCIIEOBAHUE 3aBUCHMOCTH OJTHOW (PU3MUYECKON BEIIMYHHBI OT IPYTOH C
UCTIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHMIA, y4acTBOBATh B IUIAHUPOBAHHU YYEOHOTO
UCCIIEJOBaHMs, COOMpaTh YCTAHOBKY M  BBINOJHATH U3MEPEHUS, CIELYs
NPeUIOKEHHOMY TUIaHy, (PUKCHpPOBaTh pe3yNbTaThl TOJTYYEHHOW 3aBHUCHMOCTH
(Gu3MUecKrX BEJIMYMH B BUJE MPEAJIOKEHHBIX TaOIUI] U IpaMKOB, J1€1aTh BHIBOIbI
10 pe3yJIbTaTaM MCCIIEA0BaHUs

1.12

IIPOBOJUTh KOCBEHHBIE M3MEPEHUsI (PU3UYECKUX BEIMUYUH, CICAYS MPEATIOKECHHON
UHCTPYKLIMU: TIPH BBIOJHEHUH W3MEPEHHH COOMpaTh JKCIEPHUMEHTAIBHYIO
YCTAHOBKY Y BBIYHUCIIATH 3HAYEHUE NCKOMOU BEJIMYHHBI

1.13

coOMoIaTh TMpaBWJIa TEXHUKH O€30MacHOCTH Tpu paboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM

1.14

YKa3biBaTb  MPHUHIMIIBI HeﬁCTBHH HpI/I60pOB H TCXHHYCCKHX yCTpOﬁCTB,
XapaKTCpU30BaATb IIPHHIUIILI HeﬁCTBHH HN3YUYCHHBIX HpI/I60pOB Hn TCXHHYCCKUX
yCTpOfICTB C MOMOLIBIO UX OIIMCAaHUsA, UCII0JIb3Ys 3HAHUA O CBOMCTBaxX (1)I/I3I/I‘~I€CKI/IX
SIBIICHUI U HGO6XOI[I/IMBI€ (1)I/I3I/I‘-IGCKI/I€ 3aKOHBI 1 3aKOHOMCPHOCTH

1.15

NPUBOANUTE TpPHUMEPH (HAXOMUTh HWHPOPMALHUIO O MPHUMEPax) NPAKTHIECKOTO
HCIIOJIb30BaHUA (1)I/I3I/I‘-IGCKI/IX 3HAaHUM B HOBCG[[HGBHOfl KHU3HU OJI1 oOecrieyeHus
0€30MaCHOCTH TPH OOpAlICHWH ¢ MpHOOpaMH M TEXHHYECKUMH YCTPOWCTBaMH,
COXpaHEHHsS 3/I0pOBbS M COOJIOACHHS HOPM DSKOJOTMYECKOTO TMOBEICHHS B
OKpY>Karolleu cpene

1.16

OCYIIECTBIIATH OTOOP UCTOYHUKOB MHPOPMAIIUH B ceTH MIHTEpPHET B COOTBETCTBUU C
3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMMEIOLIUXCS 3HAHUU U IYyTEM
CPaBHEHMsI PA3JIUYHBIX HCTOUYHUKOB BBLIEIATH MH(POPMAIUIO, KOTOpas SBISETCS
IPOTUBOPEUMBONUIIN MOXKET ObITh HEJJOCTOBEPHOI

1.17

UCIIOJIb30BAaTh IPU  BBIIOJHEHUM Y4YEOHBIX 3aJaHUl  HAyYHOIIOMYJSPHYIO
auTeparypy (PU3NYECKOTO COAEp)KaHUs, CIPAaBOYHBIE MaTEepPHAalbl, PECYpChl CETH
WnTepuer, Buagerp mNpuéMaMH KOHCHEKTHPOBAHUS TEKCTa, MpPeoOpa3oBaHUS
uH(pOpMaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

C03/71aBaTh COOCTBEHHBIE KPATKHE MUChbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2 —
3 WCTOYHHMKOB MH(pOpMANUU (U3HUYECKOTO COJNCPIKAHUS, B TOM YHUCIE ITyOJIUIHO
JIeJIaTh KPaTKHe COOOMICHHS O pe3ysIbTaTax MPOSKTOB WM YICOHBIX HCCIICIOBAHUMN,
IIPU 3TOM TPAMOTHO MCIOJBb30BaTh W3YYEHHBIM IIOHATUHHBIM anmapar Kypca
(bu3UKH, COMPOBOXKAATH BRICTYIIJICHUE TTPE3CHTALIUEH

1.19

IIPY BBITIOJTHEHUHU Y4EOHBIX MPOEKTOB U UCCIIEAOBAHUH pacHpeaesaTh 0053aHHOCTH
B I'PYIIIIE B COOTBETCTBUM C IOCTABJICHHBIMU 3a/1a4aMU, CJIEIUTH 32 BBIIOJHEHHEM




IUTaHa JeHCTBUM, aJeKBaTHO OIEHHMBATh COOCTBEHHBIM BKJIA[ B JIESTEILHOCTH
TPYINIbl, BBICTPAUBaTh KOMMYHUKATMBHOE B3aMMOJCHCTBHE, YUYUTHIBAsT MHEHUE
OKPYKaIOIINX

8 KJIACC
Koa
nposeps .
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbLTATHI 0CBOCHHS] OCHOBHOIM
eMoro 00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOT0 00111eT0 00pa30BaHuUsl
pe3yJbT
ara
1.1 HCIIOJIB30BaTh MOHATHS
12 pa3nyaTth SBICHUS O OMHMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
’ JEMOHCTPHUPYIOIINX JAHHOE (PU3NICCKOE SIBIICHUE
pacrio3HaBaTh MPOSIBICHHE U3YYCHHBIX (PU3NYCCKUX SIBICHUH B OKPYXKAIOIIEM MHPE,
13 B TOM 4YHcCJIe (PU3MUECKUE SIBJICHUS B IIPUPOJIC, TIPU ITOM IEPEBOIUTH MPAKTHYECKYIO

3aa4y B y4eOHYIO0, BBIJCNATH CYIIECTBEHHBbIE CBOWCTBA (MIPU3HAKH) (PUINYECKUX
SIBJIEHUU

OMKCHIBATh H3YYCHHBIE CBOWCTBA Te€N U (PU3WYECKUE SBICHUS, HCIONb3YS
dbuznyeckre BEIUYUHBL, IPU OMKMCAHWU MPABUIBHO TPAKTOBATh (PU3MUECKHUI CMBICI
1.4 UCIOJIb3YEMBIX BEJIMYMH, 0003HAYCHHS M €IUHULIBI (PU3UYECKUX BEJIUYUH, HAXOAUTh
dbopMyIibl, CBA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEJIMYMUHY C IPYTUMHU BETUYHMHAMU,
CTPOUTH rPaQUKN U3YUICHHBIX 3aBUCUMOCTEH (PH3NICCKIX BEITHUNH

XapaKTCpU30BaATb CBOICTBa TCII, (1)I/ISI/IIIGCKI/I€ SABJICHUST W IIPOLECChI, UCIHOJb3Ys
1.5 HN3YUCHHBIC 3aKOHbI, IIPpU 3TOM JaBaTb CJIOBECHYIO (bOpMyJ'II/IpOBKy 3aKOHa H
3aIllMCbIBATh €TI0 MATCMATHYCCKOC BbIPA’KCHUC

00BACHATH (1)I/ISI/I‘leCKI/I€ IIpoucCChl U CBOICTBa TCJI, B TOM 4YHCJIIC U B KOHTCKCTC
CI/ITyaHI/Iﬁ IMPAaKTUKO-OPHUCHTUPOBAHHOI'O XapakKTepa: BBISIBJIATH IpUYIUHHO-

1.6 CJIEJICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHHE U3 | — 2 TOTUYECKUX LIAroB C MOMOIIBIO
1 — 2 wu3y4yeHHBIX cCBOWCTBAa (U3MYECKUX SBICHUH, (PUIUUECKHX 3aKOHA WIIU
3aKOHOMEPHOCTH

pemiate pacu€THble 3amaud B 2 — 3 NEHCTBUS, HCMOJIB3YS 3aKOHBI U (OPMYIIbI,
CBs3bIBaOIIME (DU3MYECKUE BEIMYMHBI: Ha OCHOBE aHall3a YCIOBUS 3aJadd
3aMKChIBATh KPATKOE YCIOBHUE, BHISBISTh HEIOCTATOK JAHHBIX IS PEIICHUs 3a/1a4H,

L7 BBIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOMMBIE JIJIs €€ PEeIICHHsI, IPOBOJIUTH PACUETHI
U CpaBHUBATh IMIOJNy4YCHHOE 3HA4YCHHWE (PU3MUYECKOW BEIMYMHBI C WM3BECTHBIMH
JAHHBIMU
pacrio3HaBaTh IMpOOJIEeMbl, KOTOPblE MOXXHO PEIIUTh IpU HOMOIIM (U3NYECKUX

18 METONOB, MWCIOJBb3ysd  OINMCAHUE  HCCICAOBAHUA, BBIICIATH  MPOBEPIEMOE

MMPCAITIOJ0KCHUC, OUCHUBATL IIPABUJIBHOCTL IIOpsAAKa IMPOBCACHUA HCCIICIOBAHUA,

JC€JIaTh BbIBOJbI




1.9

IIPOBOJUTH OTIBITHI IO HAOIIOIEHUIO (PU3MUECKUX SBJICHUN MM (PU3UIECKUX CBOMCTB
Tel: (HOPMYITUPOBATH MPOBEPSIEMbIE IPEINOIOKEHHS, COOMpPaTh YCTAaHOBKY W3
IPEI0KEHHOI'0 000PYA0BaHUS, OIUCHIBATH X0 ONbITa U (POPMYIMPOBATH BBIBOBI

1.10

BBIIIOJHATL HOPSAMBIC H3MCPCHHA C MCIIOJIB30BAHUCM aAHAJIOI'OBBIX HpI/I60pOB u
JATYUKOB (U3NYECKUX BEIMYMH, CPaBHUBATh PE3yJbTaThl MU3MEPEHHH C y4ETOM
3aJJaHHOHN a0COIIOTHOM MOTPEITHOCTH

IIPOBOAMTDH MCCIIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BETUUYMHBI OT JPYroi ¢
UCIIOJIb30BAaHUEM TPSAMbBIX H3MEpPEHHUI: IUIAHUPOBAaTh MCCIEAOBAHUE, COOUpPATH
YCTAHOBKY M BBITIOJIHATH U3MEPEHUSs, CIIEAys MPEATIOKECHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOTYYCHHOW 3aBUCMMOCTH B BUJE TaOIHIl U TpauKOB, NeNaTh BHIBOIBI
10 pe3yJIbTaTaM UCCIEIOBAHUSA

1.12

IPOBOJUTH KOCBEHHBIE M3MEpEeHHs (PN3NYECKUX BEIHUYUH: TUIAHUPOBATh U3MEPEHUS,
coOuparb 3KCHEPUMEHTAIbHYIO YCTAHOBKY, ClI€Ays IPEIIOKEHHON MHCTPYKLMH, U
BBIYMCIIATh 3HAYEHUE BEITUYUHBI

1.13

coOmoaTh TpaBUIa TEXHUKH O€30MacHOCTH Npu pabore ¢ J1abopaToOpHBIM
000pyI0BaHUEM

1.14

XapaKTCPHU30BaTb IIPUHIHAIIBI JIEHUCTBUS HN3YUYCHHBIX HpI/I60pOB Hn TCXHHYCCKHUX
YCTpOﬁCTB C Ol'[OpOfI Ha UX OIIKMCAHUA, UCIIOJIb3Yys 3HAHUA O CBOMCTBax (1)I/ISI/IIIGCKI/IX
SIBJICHUMN 1 H606XOI[I/IMBIC (1)I/IBI/ILI€CKI/I6 3aKOHOMCPHOCTH

pacino3HaBaTb IMPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIIbHBIC HpI/I60pBI 110
CXeMaM U CXCEMAaTUYHBIM PHCYHKaAM, COCTAaBJIATH CXCEMbI JJICKTPUUYCCKHUX Heneu c
MMOCJICAOBATCIIbHBIM MW IIAPAJUICIIbBHBIM ~ COCIUMHCHHEM  3JJICMCHTOB, pasjinyas
YCJIOBHBIC 0003HAYCHHS PJICMEHTOB QJICKTPHUYCCKUX Lerei

1.16

OPUBOIUTH TpPUMEPHl (HAXOAUTH HMHPOPMAIUIO O NpUMEpax) MPaKTHIECKOrO
UCIONIb30BaHUsl (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM KH3HU Ui OOecredeHus
0€30MacHOCTH TMpHU OOpalllEeHUH C MPUOOpPaMH U TEXHHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHS 3JI0POBbS M COOJIIOJIGHUS HOPM OSKOJOTHYECKOTO IOBEACHUS B
OKpY>KaroIieu cpene

OCYILECTBJIATh MOMCK MHPOPMALUU (U3NIECKOTO coJiepKaHus B ceTH MIHTepHeT, Ha
OCHOBE HMEIOIUXCA 3HAHUM M IyTEM CpPaBHEHUS JAOIOJIHUTENIBHBIX HCTOYHUKOB
BBIJICJIATE MH(OpPMAIMIO, KOTOpas SIBJISETCS MPOTHBOPEUMBOM WM MOXKET OBbITh
HEJ0OCTOBEPHOMI

1.18

UCIIONIb30BAaTh MPHU  BHINOJHEHUH YYEOHBIX 3aJaHUl  HAYYHO-MOMYJISIPHYIO
auTepaTypy (U3MUYECKOTO COAEp)KaHUS, CIPABOYHBIE MaTepuajbl, PECYpChl CETH
HNHTepHeT; BiaaeTh NpHEMaMU KOHCIIEKTHPOBAHMS TEKCTa, IMIPeoOpa3oBaHUs
uH(pOpMaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

co3/aBaTh COOCTBEHHBbIC MHCHMEHHBIE M KpaTKWE YCTHBIE COOOIICHHS, 0000Ias
UH(GOPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COACPKAHHS, B TOM YHUCIIE
nyOJIMYHO TMPEICTaBIATh pe3ydbTaThl TMPOEKTHOM WM  HCCIEI0BATEIbCKOM
JeATEIbHOCTH, IPU 3TOM T'PaMOTHO MCIOJIb30BaTh U3yUYCHHBIA MOHATUWHBIN anmnapaT
Kypca (QU3UKH, COPOBOXK/IATh BBICTYIUICHUE TIPE3CHTAIINCH

1.20

IIpHU BBIIIOJHCHUHU y‘le6HI>IX IIPOCKTOB H HCCIICIOBaHU M (bHBHqGCKI/IX IIpoueccoB




pacupeaciaATb 0053aHHOCTHU B Tpynie B COOTBECTCTBHUU C TOCTABJICHHBIMHA 3aJladaMU,
CJIICAUTH 3a BbIIIOJHCHUCM IIJIaHa I{GI\/JICTBI/II;'I U KOPPEKTHUPOBATHL €ro, aacKBAaTHO
OLICHUBATh COOCTBEHHBII BKJIa/Jg B JACATCIIBHOCTD T'PYIIIIBI, BBICTpanBaTh
KOMMYHUKATHBHOC BBaHMOﬂeﬁCTBHC, IIPOABJIASA TOTOBHOCTD pa3pCulaTh KOH(bHI/IKTLI

9 KJIACC

Kon
nposepst
e€MOoro
pe3yJbT
ara

IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0 00111ero 00pa3oBaHusl

1.1

HCIIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

PasiinydaTth SABJICHUA IO OIMHMCAHUIO UX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIIUX JAHHOC (bHBI/I‘{GCKOG SABJICHUC

1.3

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX SBJICHUN B OKPYKAIOIIEM MHUPE,
B TOM 4YHCJIe PU3NICCKUE SBJICHHS B TIPUPOJIE, TIPU ITOM ITEPEBOIUTH MTPAKTHIECKYIO
3a/1a4y B Y4€OHYIO, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3HUYECKUX
SABJICHUN

1.4

ONMCHIBATh W3YYCHHBIE CBOMCTBA TEl U (PU3WYECKUE SBJICHUS, HCIOJIb3YS
¢uznyeckue BEIUYUHBL, IPU ONMMCAHUU MPAaBUIBHO TPAKTOBAaTh (PU3MUECKHUM CMBICI
UCTIOJIb3YEMBIX BEJIMYMH, 0003HAYCHHS U €IMHULIBI (PH3HMUECKUX BEITHMUUH, HAXOIUTD
(dopMyJibl, CBA3BIBAIOLINE JTAHHYIO (PU3MUECKYIO BEIMUMHY C IPYTUMHU BEIUUMHAMU,
CTPOUTH TPapUKHU U3YUYEHHBIX 3aBUCUMOCTEN (PM3NUECKUX BETUUUH

1.5

XapaKTepU30BaTh CBOWCTBA TeN, (DU3MYECKHE SIBICHUS W TIPOIECCHI, HCIIOIB3YS
W3YYCHHBIC 3aKOHBI, MPU OSTOM JIaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA H
3alUCHIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHHE

1.6

OOBSACHATh (PU3UUECKHE IPOLECCHl U CBOWCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyallul  NIPAKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa: BbIABIATh  [PUYUHHO-
CJICZICTBEHHBIC CBSI3H, CTPOUTH OOBSCHEHHE U3 2 — 3 JIOTHYECKHX IIaroB € MOMOIIBIO
2 — 3 u3y4YCHHBIX CBOWCTBA (DM3MYECKHUX SBICHUH, (U3NUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH

1.7

pemath pacy€THbEe 3a7adyu (ONMMparolIMecs Ha CUCTEMY M3 2 — 3 ypaBHEHHN),
UCIIOJIb3YS 3aKOHBI U (hOPMYyJIbl, CBSI3bIBAIOLIME (PU3MUECKHUE BEJIUUYMHBI: HA OCHOBE
aHaJIM3a YCJIOBMS 33Jaud 3alMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIOIIME
WIK W30BITOYHBIC JlaHHBIC, BBIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOAUMBIE IS
pelIeHHs, NPOBOJUTH pPACUYETBl U OLEHUBATh PEATMCTUYHOCTh IOJYYEHHOTO
3Ha4YeHUs PU3NYECKOI BETMUNHBI

1.8

paciio3HaBaThb HpO6H€MBI, KOTOpPBIC MOXHO pPCHIUTL IIPpH ITOMOIIH (1)I/ISI/IIIGCKI/IX
MCTOAOB, HCIIOJIb3YA OIINCaHUuC HCCJIICAOBAaHUA, BBIACIATD IIPOBCPACMOC




MMPECAIIOJIOXKCHUEC, OUCHUBATHL INPAaBUJIbHOCTH HOpAAKa IMPOBCACHUA HCCICOOBAaHMA,
ACJIaTh BBIBOAbI, HHTCPIIPETUPOBATL PE3YJIbTAThI Ha6JIIO[[€HI/Iﬁ U OIIBITOB

1.9

IPOBO/IUTH OIIBITHI IO HAOIIOJCHUIO PU3MYECKUX SBICHUHN WM (PU3HYECKUX CBOWCTB
TEJI: CaMOCTOSITETILHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO HaOOpa 000pyAOBaHUS,
OIIMCBIBATH XOJI OTBITA M €TO PE3YNbTAThI, JOPMYINPOBATH BHIBOJIBI

1.10

IPOBOJUTH MPH HEOOXOJMMOCTH CEPUI0 MPSIMBIX W3MEPCHUM, ONpPENelisis CpeaHee
3HAYCHHE W3MEPSIEMON BEIUYMHBI ((OKYCHOE pacCTOSIHHE COOUpAIOIICH JIUH3BI),
000CHOBBIBAThH BHIOOP crioco0a u3MepeHust (M3MEPUTEIIBHOTO Mpruoopa)

IMPOBOANUTL UCCICAOBAHNC 3aBUCUMOCTEN (bHBHqCCKI/IX BCJINYHH C HCIIOJIB30BAHHUCM
IMPAMBIX HBMCPCHHﬁZ IIAHUPOBATb HCCICAOBAHHUC, CaMOCTOATCIIbBHO CO6I/IpaTI>
YCTaHOBKY, (bHKCHpOBaTL PE3YyJIbTAThI HOHy‘IGHHOﬁ 3aBUCHUMOCTH (1)I/ISI/IIIGCKI/IX
BCJINYHH B BUAC Ta6J'II/II_[I/I Fpa(bI/IKOB, ACJIaTh BbIBOJBI 110 PE3YyJIbTaTaAM UCCICAOBAHUA

1.12

MPOBOAUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIMUMH: TNIAHUPOBATh U3MEPEHUS,
coOuparh SKCIEPUMEHTAIbHYI) YCTAHOBKY M BBIIIOJHATH HW3MEpPEHUs, CIeays
NPEJIOKEHHOW HMHCTPYKIIMH, BBIUMCIISATH 3HAYEHHE BEJIMYMHBI W aHAJIU3UPOBATH
MOJIyY€HHBIC PE3YJIbTAThl C YUETOM 33/IaHHON MTOTPEUTHOCTH U3MEPEHUN

1.13

coOirofaTh IpaBWJIa TEXHUKH O€30MAacCHOCTH IIpu padoTe ¢ J1abopaTOpPHBIM
o0opynoBaHueM

1.14

pa3quaTI, OCHOBHBIC HpI/I3HaKI/I I/ISyT-IeHHI)IX (1)H3H‘-I€CKI/IX MO[[GJIGfII MaTepI/IaJII)HaSI
TOYKa, aOCONFOTHO TBEPJOE TEJIO, TOUYCYHBIH MCTOYHHK CBETA, JIyd, TOHKAS JIMH3A,
IJIAHETapHAs MOJENb aTOMa, HYKJIOHHASI MOJIENIb aTOMHOTO f1pa

1.15

XapaKTepu30BaTh TMPUHIMIIEI JEHCTBHS M3YYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOWCTB C OMOPOW HA MX ONMUCAHUS, UCIOJB3Yys 3HAHHUS O CBOWCTBAX (PU3NYECKHUX
SIBJICHUI M HeOOXOAMMBbIe (pU3HYecKue 3aKOHOMEPHOCTH

1.16

HCIIOJIB30BATh CXCMbl W CXCMATHYHBIC PUCYHKHW HU3YYCHHBIX TCXHHUYCCKUX
YCTPOWCTB, HW3MEPHUTENBHBIX TPUOOPOB M TEXHOJOTHYECKUX IMPOIECCOB TPH
peIICHNN y‘-I€6HO-HpaKTI/I‘-IeCKI/IX 3aaa4, OITHYCCKUC CXEMbI I TOCTPOCHUA
M300paKCHHH B IJIOCKOM 3€pKaJie B COOMpAIONIeH TuH3e

1.17

OPUBOJIUTH NpPUMEPHl (HAXOAUTh HHPOPMAIMI0 O NpUMeEpax) MpPaKTHYECKOIO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B IOBCEIHEBHOM KH3HU Ul oOecredeHus
0e30macHOCTH Tpu OOpamieHnH C NpUOOpaMH M TEXHUYECKUMH YCTPOWCTBaMH,
COXpPaHEHMs 3JI0pOBbsS M COOJIFOJIEHUS HOPM 3KOJOTMYECKOIO IIOBEACHUS B
OKpy’Karollen cpeze

1.18

OCYIIECTBIISATh MOUCK HHGOpMAMK (DU3NYECKOTO coaepkaHusi B cetu MutepHer,
CaMOCTOSITEIIEHO (pOPMYIUPYST TOMCKOBBINA 3alpoc, HAXOAHWTH IyTH ONPEICICHUS
JIOCTOBEPHOCTH TOJIYYEHHON WH(OpMAIMM Ha OCHOBE HMEIONIMXCS 3HAHUN H
JOTIOJIHUTEIbHBIX UCTOYHUKOB

1.19

UCIOJIb30BAaTh IPU  BBINOJHEHUM YYEOHBIX 3aJaHUMl  HAYYHO-IOMYJISIPHYIO
auTeparypy (U3NYECKOTO COJCpXKAaHUSA, CIPABOYHBIE MAaTEpHalbl, PECYpChl CETH
WnuTepuer; Bmagerp mnpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUS
MH(pOpMaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

CO31aBaThb COOCTBEHHBIE IUCHMEHHEBIE U YCTHBIC COO6III€HI/I$I Ha OCHOBC




nH(OPMAIM U3 HECKOJIbKUX HCTOYHHKOB (PU3UYCCKOTO COACPNKAHUS, ITyOIMIHO
MPEJCTABIISITh PE3YIAbTATHI MPOCKTHOM MIIM UCCIEA0BATENbCKON NEATEIIbHOCTH, IPU
3TOM TIPaMOTHO UCIOJb30BaTh W3YYCHHBIM IMOHATUHWHBIA amnmapar Hu3y4yaeMoro
pa3nena (QU3MKM U COMPOBOXKIATh BBICTYIUICHHE Mpe3eHTalueld ¢ y4EToM
0COOCHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IpY BBITIOJHEHUU Y4YEOHBIX IMPOEKTOB M HCCIENOBaHHWHA (PU3MUECKUX IPOILIECCOB
pacnpenensaTb 00s3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IIOCTABIEHHBIMHU 3aJadyaMu,
CIEIUTHh 3a BBINOJHEHHEM IIJJaHA JACUCTBUH U KOPPEKTHUPOBATH €ro, aJeKBaTHO
OLICHMBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTh TPYIIbL, BBICTPAaUBATh
KOMMYHHUKaTHBHOE B3aMMOJICHCTBHE, MTPOSBIISAA TOTOBHOCTD pa3peniaTb KOH(PIUKTHI




MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KJIACC

Kon
Kon

pasne IIpoBepsiemble 3JIeMEHTbI CO/IePsKAHUS
3JIEMEHTAa

Ja

®U3UKA U EE POJIb B ITIO3HAHUM OKPYXAIOIIEIO MHUPA

Ousuka — Hayka o mnpupoze. SBiueHus npuponsl. Dusznueckue
1.1 SBIICHUSI: MEXAaHUYECKUE, TEIJIOBbIE, DIEKTPUUECKHUE, MarHUTHBIE,
CBETOBBIE, 3BYKOBBIE

Ousnyeckue BeNUYUHBL. M3MmepeHue (PU3NYECKUX  BEIHYHUH.
1.2 duznueckue MPUOOPHI. [TorpemHocTh W3MEPEHUI.
MexnyHapoaHasi cucTeMa eJUHULL

EcTtecTBeHHOHAy4YHBI METOJ NO3HAHMS: HAOJI0/IeHUE, TOCTaHOBKA
1 1.3 HAay4yHOTO0 BOIPOCA, BBIIBWKEHUE TUIOTE3, OJKCIEPUMEHT I10
POBEPKE T'MIIOTE3, 00BSICHEHUE HA0II0JaeMOT0 SIBIICHUS

14 Onucanne PU3NYECKUX SBJICHUM C TTOMOIIBIO MOJIeIeH

[IpakTuyeckue pabOTHI:

HiHtPar#HH#13Mepenne pacCcTOSIHUM.

#iPar#H#3mepenne 0o0bEMa KUIKOCTH U TBEPIOTO TeTa.
1.5
H#HH##Par###OnpeneneHne pa3sMepoB MallbIX TeIl.

HiHtPar#HH#13Mepenue TemmepaTypbl MpPU IMOMOIIM >KUIKOCTHOIO

TEPMOMETPA U JATYMKA TEMIIEPATypbl

ITEPBOHAYAJIbHBIE CBEJJEHM A O CTPOEHUUN BEILIECTBA

###Par###CTpoeHre BellecTBa: aTOMbl U MOJIEKYJIbI, UX Pa3MEPBI.

2.1 OnBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA

29 #H##Par### J|Brokenue yactuil BemecTBa. CBA3b CKOPOCTH ABUKECHUS
' yacTHIl ¢ TemrepaTtypoil. bBpoyHnoBckoe nBuxkenue, nuhdysus

2.3 B3anmoneiicTBre yacTHUIl BEIECTBA: MPUTKEHUE U OTTAIKUBAHUE

) #H##Par##H# ArperaTHple COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B,

24 KUIKOCTEH W TBEPABIX (KPUCTALIMYCCKUX) Tel. B3auMocBs3b

) MEXJIy CBOICTBaMH BEILIECTB B Pa3HBIX arperaTHbIX COCTOSHUAX U
UX aTOMHO-MOJIEKYJISIPHBIM CTPOECHUEM
2.5 OCc00CHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[IpakTrueckue pabOTHI:
2.6 ###Par###OneHka JIuaMeTrpa aroMa  METOJIoOM  psgoB  (c
UCIosb30BanueM (ororpadmuii).




HiHtPar#H##OnbITHl IO HAOJIIOIEHUIO TEIUIOBOTO PaCIIUPEHUS Ta30B.
HHHPar###ONbITEl O 00HAPYKEHUIO ACUCTBUS CHII MOJIEKYJISIPHOTO

PUTSOKECHUS
JOBMXEHUE U B3SAUMOIAENCTBUE TEJI
31 Mexannueckoe JABM)KeHHE. PaBHOMEpHOE U HepaBHOMEpHOE
' JIBUKEHUE
39 ###Par###Cxkopoctb. CpenHsii CKOpPOCTb IIPpU HEPABHOMEPHOM
' IBUXKEHUH. Pacu€t myTu v BpeMeHH BUKCHUS
SBnenne wuHepuuu. 3aKOH HHepUUHU. B3aummojneiicTBue Ten Kak
33 NpUYMHA M3MEHEHUS CKOPOCTH JBMXKEHHS Tel. Macca kKak mepa
WHEPTHOCTH Teja
34 #H#HPar### lnoTHOCTE BeliecTBa. CBI3b INIOTHOCTH C KOJIUYECTBOM
' MOJIEKYJI B eJUHUIIE 00bEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJICUCTBUS TEI
16 Cuna ynpyroctu u 3akoH ['yka. M3MepeHue CHIIBI C MOMOIUIBIO
' JIMHAMOMETPA
37 H##Par### SIBnenue taroteHus u cwia TsokecTu. Cuia TSHKECTH Ha
' apyrux ranerax. Bec tena. HeBecomocts
33 Cuna TtpeHus. TpeHHE CKOJBXEHHMS M TpeHue mnokos. TpeHue B
' TIPUPOJIC ¥ TEXHUKE
3.9 HiHtPar#H##CroxeHne Cuj, HalpaBlICHHbIX [0 OJHOM MHpsAMOIl.
' PaBHOAENCTBYOIIAS CHIT
[IpakTuyeckue paboOTHI:
OrmpeziesieHe CKOPOCTH PaBHOMEPHOTO JIBM)KCHHS (IIapuka B
KUJKOCTH, MOJCIH JJICKTPUICCKOTO aBTOMOOWIIS M TakK Jaliee).
Omnpenenenne cpeaHeil CKOPOCTH CKOJBKEHHUS OpyCKa WIIM IIapuKa
3.10 M0 HAKJIOHHON TIockocTh. OmnpenesneHue IUIOTHOCTA TBEPAOTO
Tena. ONBITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb PACTSHKCHUS
(medopManiviy) TMPYKUHBI OT TPHIOKEHHOM cuibl.  OIBITHI,
JEMOHCTPHUPYIONINE 3aBUCUMOCTb CHUIIBI TPEHHUS CKOJIbKEHUS OT
Beca Tella M XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH
Ousnyeckue SBICHUS B MOPHUPOJE: NPUMEPHl ABIKCHUS C
3.11 Pa3JIMYHBIMU CKOPOCTSIMU B KMBOM M HEKUBOU MpPUpPOJIE, N1EHCTBUE
CHWJIBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuyeckue ycTponucTBa: AMHAMOMET], MOAUTUITHUKA
JABJIEHUE TBEPJIbIX TEJI, XKUJKOCTEU U TA30B
41 Hasnenune TBEpAOro tena. CrocoObl yMEHBIICHUS W yBEITMYCHUS
' JIABIICHUS
47 JlaBnenne Ta3a. 3aBUCHUMOCTh JaBJICHHUS Ta3a OT O00BEMa,

TEeMIIepaTypbl




4.3

Hepeaaqa JaBJICHHUA TBépI[I)IMI/I TCJIaMH, XHUIAKOCTSIMHU M TIa3aMH.
3akoH ITackans. [IHeBMaTHYECKHE MAIIUHbI

44

3aBUCUMOCTbD JaBJICHUS )KUJKOCTH OT INIyOuHBI. ['mapocrarnyeckuit
napanokc. Coobmraromuecs cocyabl. [ mapaBIndecKkue MEXaHU3Mbl

4.5

Atmocdepa 3emmu u  atmochepHoe gaBneHue. [IpuuunHbl
CYIIIECTBOBaHMS BO3AYIIHON 000m0uku 3emin. OnbiT Toppuyesuiu.
3aBHUCHUMOCTh aTMOC(HEPHOrO JaBIEHUS OT BBICOTHI HAJ YPOBHEM
MOpst

4.6

Uzmepenune atmochepHoro nasinenus. [Ipubopsl nis usmepeHus
aTMoc(hepHOro JaBICHUS

4.7

JelicTBUEe KUAKOCTH M Tra3a Ha MOrpy:KEHHOE B HUX TEIIO.
BrrtankuBaromias (apxumeoBa) cuiia. 3aKkoH Apxumena

4.8

[InaBanue ten. BozayxonnaBanue

4.9

[IpakTHueckue pabOTHI:

HccnenoBanue 3aBHCMMOCTH Beca Tella B Bojae OT o00béMa
NOTPY’)KEHHOM B JKMAKOCTh  4acTu  Tena.  OmpeneneHue
BBITAJIKUBAIOLIEH CHJIbI, JEHCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE B
KUJIKOCTh. [IpoBepka HE3aBHCHUMOCTH BBITAJKUBAIOIIEH CHJIBI,
JNEHUCTBYIOIIEH Ha TEJIO B JKHAKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPHUPYIOIME  3aBUCHUMOCTb  BBITAIKMBAIOMICH  CHJIBL,
NEHCTBYIONIEH HAa TENO B KUIKOCTH, OT 00bEMa MOTrpyKEHHOI B
JKHAKOCTh 4YaCTH Te€la HW  OT  INIOTHOCTH  JKUJKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHHME JIOOKH U
onpenenaeHue e€ rpy30noIbEMHOCTH

4.10

dusnyeckue SABICHUS B npupoac: BJIUAHHUC aTMOC(i)CpHOFO
JaBJICHUS Ha )KUBOU OpraHus3Mm, IJIaBaHHC pLI6

4.11

TexHudeckue ycTpoHCTBa: COOOIIAIOIMIUECS COCY/bl, YCTPOHCTBO
BOJIOTIPOBO/IA, THAPABINYECKHNA Tpecc, MaHOMETp, Oapomerp,
BBICOTOMEp, MOPIIHEBOM HACOC, apEOMETP

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas padora

5.2 Mexanuueckass MOIITHOCTD

53 [IpocThie MeXaHW3MBIL: pbIYAr, OJOK, HAKJIOHHAs IUIOCKOCTD.
' IMpaBusio paBHOBECHS pbluara

5.4 [TpumeHneHue npaBuiia paBHOBECHUS pbldyara K OJIOKY

55 «3onotoe npaBusio» Mexanuku. Koadduirent nonaeznoro neicTaus
' MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHUKE

5.6 [ToTenuuanpHas sHEpTUM TEJa, MOJIHATOTO HAJ 3eMIIEN

5.7 Kunernueckas sHeprus

53 [Tonnas mexanudeckasi YHEprus. 3aKOH U3MEHEHHUS U COXpaHEHUSs

MEXaHUYEeCKOU OHCPIUH




[IpakTuyeckue paboOTHI:
HiHtPar#H##OnpeneneHue padOThl CUJIBI TPEHUS MPU PABHOMEPHOM
5.9 JBUKEHHUM TeJa M0 FOPU30HTANIbHOM moBepxHOCTH. MccnenoBanue
ycioBuil paBHOBecus pbryara. M3mepenune KIIJ[ HaknoHHOH
MI0CKOCTH. M3yueHune 3aKkoHa COXpaHEHUsI MEXaHUYECKOM SHEpruun
5.10 ®u3nyuecKue SBICHUS B IPUPOJIE: PhIYArd B TEJIC YEIOBEKA
511 TexHnuecKkue yCTpOWCTBA: pblYar, MOJBW)KHBI M HEMOJBHKHBIN
' 0JIOKH, HAKJIOHHAS! TUIOCKOCTb, IPOCThIE MEXaHU3MBI B OBITY
8 KUIACC
Kon Ko
pazae IIpoBepsiemble 3J1€eMEHTHI COIEPKAHUS
3JIeMEeHTa
a
TEITJIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHUS  MOJIEKYJIIPHO-KMHETUYECKON  TEOopuu
6.1 CTpoeHMsl BemiecTBa. Macca M  pasmepbl Mosekyd. OIbITHI,
' MIO/ATBEP K IAOLIME OCHOBHBIE I0JIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPUH
6.2 Mopnenu TBEPIOTO, JKHJIKOTO H Ta3000pa3HOTO  COCTOSHUN
' BeniecTBa. Kpucrammyeckne u amopHbIe Tena
63 OOBsicHEHHE CBOWCTB T'a30B, XKHUIKOCTEH U TBEPIBIX TN HA OCHOBE
. ITOJIOKEHU MOJIEKYJIIPHOKMHETHYECKOU TEOPUHU
6.4 CmauuBaHue U KaNWUISIPHBIC SIBICHUS
6.5 TemnoBoe paciiupeHue u cxarue
6.6 Temnepatypa. CBsA3b TeMmepaTypbl €O CKOPOCTbIO TEIJIOBOTO
6 ' JBUYKEHUS YaCTHUIL
6.7 Buytpennss sneprusi. CriocoObl H13MEHEHHUS! BHYTPEHHEH SHEPruu:
' Tervionepeaya U COBepIICHUE pabOThI
6.8 Bunelt  temonepenauu: TEIIONPOBOJHOCTD, KOHBEKIINS,
U3IIy4eHUE
6.9 KonnuecTBo Temnotel. Y aenbHas TEIIOEMKOCTb BELLIECTBA
6.10 TermnmooOMeH ¥ TeMjIoBOE paBHOBECHE. YpaBHEHHE TEIIOBOTO
' Oananca
611 [InaBneHue W  OTBEpAEBaHME  KPUCTAUIMYECKUX  BEIIECTB.
' VY nenbHas TemioTa niaBiIeHUs
[TapoobOpa3zoBanue wu koHjeHcarnus. Mcmapenwe. Kunenwe.
6.12 VY enpHas TemIoTa mapoodpazoBaHus. 3aBUCHMOCTh TEMIIEPATYPHI
KHUIIEHUS OT aTMOC(EPHOTro J1aBICHUS




6.13

BiraxxHoCTh BO31yXa

6.14

9Hepr1/1;1 TOIIMBA. Y JieIbHas TEIIOTa CropaHu:a

6.15

[Ipunnuner  paborel TernoBblx japurarened KIIJ[ TemoBoro
nBuraress. TernoBble IBUTATENN U 3aIIUTa OKPYKAIOIIEH CpeIbl

6.16

3aKOH COXpaHEHHs M MPEBpPALICHHUS HSHEPruud B TEIUIOBBIX
mpoueccax

6.17

[IpakTuueckue padbOTHI:

HiH#HParf#H##ONnbIThL 1o 00HapyXEHHUIO neicTBus cuIl
MOJICKYJISIPHOTO TIPUTSIKEHUSI.

H#H#Parf##ONbITHl 0 BBIPAIIMBAHUIO KPUCTAJUIOB I1OBApEHHOMU
COJIM WJTU caxapa.

HH#HPar###0ONbITL 110 HAOMIOJIEHUIO TEIJIOBOIO  PaCHIMPEHUs
razoB, )KMJKOCTEN U TBEPJBIX TEI.

##HPar#H##OnpeneneHue 1aBjieHMs BO3AyXa B OaJlJIOHE MITPHUIIA.
H##H#Par###ONbIThl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBJICHUS
BO3J/lyXa OT €ro 00bE€Ma 1 HarpeBaHUs WIN OXJIAXKICHHUS.
H###Par### IpoBepka TUMOTE3bl JIMHEHHOW 3aBHCHUMOCTH JIJIMHBI
CTOJIOMKA JKUJKOCTH B  TEPMOMETPUYECKOH  TpyOKe  OT
TEeMIIepaTypBhl.

#i##Par###HabnoneHne n3MeHeHUsT BHYTPEHHEH JHEpruM Teja B
pe3ynbTaTe Teronepeaayu 1 paboThl BHEITHUX CHUIL.
#HPar###ccnenoBanue SIBJICHUST TEIUI000MEHA npu
CMENIMBAHUU XOJIOJHOU U TOPSYECH BOJIBI.

H#HParf##OnpeneneHie  KOJIMYECTBA TEIUIOTHI, IOJYyYEHHOI'O
BOJOM TMpU  TEIIOOOMEHE ¢  HarpeTbiM  METAUTUYECKUM
HAJTUHIPOM.

HHPar###Onpenenenne yaeabHOM TeITOEMKOCTH BEIIECTRA.
#HH##Par### ccneqoBanue mpoliecca UCIapeHus.
H##HPar###Onpenenenre OTHOCUTENbHOM BIIaXKHOCTH BO3yXa.
H##H#Par###Onpenenenye yaenbHOM TeIUIOTHI IIJIaBJICHUS JIbJA.

6.18

dusnueckue SBICHUSI B npupoJc: MOBECPXHOCTHOC HATAXKCHHUC H
KallWJUIAPHBIC ABJICHHUA B IIPHPOAC, KPHUCTAJJIBI B IIPHUPOAC,
H3IIYyUYCHUC COJ'IHI_Ia, 3aMCpP3aHUC BOI[OéMOB, MOPCKHUC 6pI/ISBI;
O6paBOBaHI/I€ POCHI, TYMaHa, UHECs, CHETA.

6.19

TexHudeckue yCcTpoHWCTBa: KallWJULPBI, IPUMEPBI UCIIOJIb30BAHUS
KPHUCTAJUIOB, JKHUJKOCTHBIM TEPMOMETp, JAaT4YUK TEMIIEpaTyphl,
TEPMOC, CHCTEMa OTOIUIEHUS JOMOB, TMI'POMETPBI, IICUXPOMETP,
napoBasi TypOMHa, IBUraTelb BHYTPEHHETO CTOPaHHUSL.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1

BHGKTpI/ISaHI/IH TCII. I[Ba poaa SJICKTPUYICCKUX 3apssa0B

7.2

BzaumopeiictBue 3apPs’KCHHBIX TCII. 3akoH KYJ'IOHa (SaBI/ICI/IMOCTL
CHIJIBI BBaHMOHeﬁCTBHH 3apsKCHHBIX TCJI OT BCIIMYHHBI 3apsA0B U




paccTOsSHUS MEX]y TeJIaMH)

QHCKTpI/ILICCKOG I10JIC. HaHpH)KéHHOCTB QJICKTPHUYCCKOI'O I10JIA.

7.3 [IpuHnun CYNEpIO3UIMN  DJIEKTPUUYECKUX noJsieu (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn ANEKTPUUECKUX 3apsi/ioB. DneMeHTapHbII
7.4 anektpuueckuid  3apsan.  Crpoenwe aroma. IIpoBomHuUKM U
JTURJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa
76 DNEeKTPUYECKUM TOK. YCJIOBHS CYIIECTBOBAHUS SJEKTPUUYECKOTO
' TOKa. ICTOYHHKY TTOCTOSITHHOTO TOKA
77 JIecTBHUST ~ AJIEKTPUYECKOTO TOKa  (TEIJIOBOE, XUMHYECKOE,
' MarHuTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSIX U Ta3ax
7.8 Onektpuyeckas nenb. Cuina Toka. DIeKTPUUECKOe HANPSKEHUE
79 CompoTuBiieHHEe  MPOBOAHHMKA.  YJCIBHOE  COMPOTUBIICHUE
' BEIIIECTBA
7.10 3axon OMa 1J1 yyacTKa Lenu
7.11 [TocnenoBarenbHOE U NapAIIEIIBHOE COEAMHEHUE TIPOBOJHUKOB
712 PaGora m MOIIHOCTH 3JIEKTPUYECKOTO TOKa. 3akoH Jxkoyms —
' Jlenna
713 DNEeKTPUYECKUE LIETH U MOTPEOUTENIN IIEKTPUUECKON PHEPruu B
' obiTy. KopoTkoe 3aMbIKaHne
7.14 ITocTostHHBIE MarHUTHI. B3anMo 1eicTBHE MOCTOSTHHBIX MAarHUTOB
715 MarnutHoe mosie. MarautHoe moJjie 3eMJIM U €ro 3Ha4yeHue Jyist
' JKU3HH Ha 3eMIle
716 Oneir  Opcrega. MarHuTHoe 1oJie  3JEKTPUYECKOTO — TOKA.
' [IpuMeHeHue 371eKTPOMArHuTOB B TEXHUKE
JleiicTBue  MarHUTHOTO TOJISI HAa TPOBOJAHUK C  TOKOM.
7.17 DIeKTpoABUTATEIb MIOCTOSIHHOTO TOKA. Hcnons3zoBanue
3JIEKTPOJIBUraTeseii B TEXHUUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE
718 Onbitet ®@apagess. SIBiaeHue BIEKTPOMArHUTHOW  HMHIYKLIMH.
' [Ipasuio Jlenna
Onekrporerepatop.  CrocoObl  MONYYCHHS]  AJICKTPHUYECKOM
7.19 SHEPrUuu. ODIEKTPOCTAHIIMU HAa BO30OHOBISEMBIX MCTOYHHUKAX
SHEPIUU
[IpakTuueckue padbOTHI:
OneITHl M0 HAOTIOACHHWIO SJCKTPHU3AIUHN TEJ HHIYKIUEH W IMpU
70 CONPUKOCHOBEHHH.

HccnenoBanue neHCTBUS 3JIEKTPUUECKOTO MOJI HA MPOBOJHUKH U
TUDIIEKTPUKU.
COopka u mpoBepka pabOThl IEKTPUUECKON LEMU MOCTOSHHOTO




TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepenue u peryinpoBaHue HallpsHKEHUS.

UccnepoBanue 3aBUCHMOCTHM  CHJIBI  TOKa, WAYLIETO 4epes
pPE3UCTOpP, OT CONPOTUBJIEHUS PE3UCTOpa W HANPSIKEHUS Ha
pe3ucTope.

OneIThl, JEMOHCTPUPYIOLIUE  3aBUCHUMOCTh  AJIEKTPUYECKOTO
CONPOTUBIIEHUS  NPOBOJHUKA OT €ro  JJIUHBIL, IUIOIIAIN
IIOIIEPEYHOI0 CEYEHUS U MaTepHaa.

IIpoBepka IpaBuia CJIOKEHUS HaIpsHKEHUN npu
IIOCJIEIOBATEIbHOM COCIMHEHUM JBYX pe3nuctopos. IIposepka
npaBujia JUIl CHJIBI TOKa IMpU MapajuleIbHOM COEIUHEHUH
pesuctopoB. Ompenenenue pabOTBl  ANEKTPUYECKOTO  TOKa,
1791811 (S Y yepes pe3ucTop. Onpenenenue MOIIIHOCTH
3JIEKTPUYECKOTO TOKA, BBIAECIAEMON Ha pe3ucTtope. MccnenoBanue
3aBUCUMOCTM CWJIBI TOKa, MIYIIEr0 4Yepe3 JaMIIO4Ky, OT
HanpspkeHnss Ha Hel.  Omnpenenenune KIIJ[  HarpeBatens.
HccnenoBanne  MarHUTHOIO — B3aUMOJAEMCTBUSI  MOCTOSIHHBIX
MarHuToB. M3ydeHne MarHUTHOTO TOJIsi MOCTOSIHHBIX MarHUTOB
npu UX OObEIWHEHUW U pasneneHud. lMccinemoBaHue eHCTBUS
JJEKTPUYECKOTO TOKAa HAa MarHUTHYHO  CTpeiky. OImbIThl,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHUJIbI B3aUMOJICUCTBUS KaTyIIKHU
C TOKOM M MarHuTa OT CHJIbl TOKAa U HaIlpaBJEHUs TOKA B KaTyLIKE.
N3yuenue nelcTBUs MarHUTHOTO IOJISI HA HMPOBOJHUK C TOKOM.
KonctpynpoBanue u wu3yuyeHue pabOTbl 3IJIEKTPOJBUraTENS.
WNamepenne KIIJ| snexTpoaBurarenbHoil ycTaHOBKH. OMBITHI 1O
UCCIIEIOBAaHUIO  SIBJIGHUS  DJIGKTPOMArHUTHOW  MHAYKLUU:
UCCIEAOBAaHUE  WM3MEHEHUW  3HAYEHUs U HAlpaBIICHUS
MHIYKIHOHHOTO TOKa

®dusznueckue SIBJICHUS B npupoac: JSJICKTPUUCCKUC SABJICHUA B
aTMOC(l)epe, QJICKTPHUYCCTBO XUBLIX OPraHU3MOB, MAarHUTHOC I10JIC

7.21 B
3emiH, apeid TOJTIOCOB, POJIb MArHUTHOTO TOJS JJIS JKU3HU Ha
3emiie, OJSIPHOE CUSHUE
TexHudeckue yCcTpoucTBa: JIEKTPOCKOII, aMIIEPMETP, BOJIBTMETD,
peocrar, CYCTYUK AIEKTPUIECKOMN SHEpIuy,
799 JJEKTPOOCBETUTENBHBIE puOopHI, HarpeBaTelIbHbIC

ANEKTPONPUOOPHl (MIPUMEPHI), SJICKTPUUECKUE MPEIOXPAaHUTENH,
ANEKTPOMArHUT, JEKTPOJABUTATEb MIOCTOSIHHOTO TOKa, FeHepaTop
MIOCTOSIHHOTO TOKa

9 KUIIACC




Kon

Ko snementa

[IpoBepsieMble 2EMEHTBI COAEPKAHUS

paznena
MEXAHUWYECKUE SABJIEHUA

21 Mexanuueckoe JnBuxkeHue. MarepuanbHas Touka. Cucrema
' oTcuéra

8.2 OTHOCUTENHHOCTh MEXAaHUUYECKOTO JIBHXKCHHS

8.3 PaBHOMEpHOE NIPSIMOIMHENHOE IBUKEHUE

8.4 #H##Par##HepaBHoMepHOe TpsMoJuMHEHOe ABMkeHue. CpeaHss
' Y MTHOBEHHAs! CKOPOCTb Teja MPU HEPABHOMEPHOM JIBUKEHUU

8.5 VYckopenne. PaBHOYCKOPEHHOE NPSMOIMHENHOE IBUKCHUE

8.6 #H#Par###CBoOonHoe magenne. OnblTe! [ anuies

###Par###PaBHOMEpHOE NBWXXEHUE IO OKpyXHOcTH. Ilepuon u
8.7 yactota oOpamenus. JluHeiiHas u  yryioBas  CKOPOCTH.
LleHTpOCTpEeMUTENBHOE YCKOPEHHE

8.8 ITepBbiii 3akoH HetoTOHA

8.9 Bropoii 3akon HeroTona

8.10 Tpetnii 3akon HeroToHa

8.11 HiHtParfH##1 [puHIMI cyneprno3uuuu CUil

8.12 Cuna ynpyrocru. 3akoH ['yka

2 13 #H#Par###Cuna TpeHuUs: CUJia TPEHUSI CKOJIbKEHUSI, CUJIa TPEHUS

8 ' MOKOSI, IPYTU€ BUJIBI TPEHUS

214 H#i#HtPar#H##Cuiia  TSDKECTH M 3aKOH  BCEMHMPHOTO  TATOTEHUS.
' VckopeHue cBOOOIHOIO Ha eHust

2 15 JBuxenue tutaHer Bokpyr Connua. IlepBas kocMuueckas
' CKOpocTh. HeBeCOMOCTH U meperpys3Kku

8.16 PaBHOBecue MaTeprabHOM TOYKH. AOCOIOTHO TBEPAOE TEIIO

217 #itPar##H#PaBHoBecue TBEPAOro Tela C 3aKPEIUIEHHOM OChIO
' BpaieHusi. MomeHT cuiibl. LIeHTp TshkecTn

8.18 Nmnynbe Tena. U3menenue umnynbca. Miynbe cuisl

8.19 3aKOH COXpaHEHMs UMITyJIbCa

8.20 HiHtPar#HH#PeakTUBHOE ABM)KEHUE

8.21 Mexanundeckasi paboTa U MOITHOCTb

8.2 PaGora cun Tsxectu, ynpyroctu, TpeHus. CBs3p JHEPrUH U
' paboTEI

2.3 [loTenuuanpHas sHEprust Tejla, MOJHATOTO HaJ IOBEPXHOCTHIO
' 3emin

8.24 [loTenunanbHas 3HEpPrUs CKaTON IPY>KUHbI

295 #H#Par##H#Kunernueckas osHeprud. Teopema O KHHETHYECKOU

OHEPIuun




8.26

HiHtPar#H#H#3aKoH cOXpaHEHUS] MEXaHUYECKOW SHEPTrUU

8.27

[TpakTueckue paboTHI:

OrmpezesieHne CpeHEH CKOPOCTH CKOJIBKEHHsSI Opycka WM
JBUKEHMSI LIapyuKa [0 HAKJIOHHOM IockocTu. OmpeneneHue
YCKOpPEHUs Tejla IPU PaBHOYCKOPEHHOM JIBUYKEHUU 10 HAKJIIOHHON
IJIOCKOCTH.

WccnenoBanue  3aBUCMMOCTM ~ NyTM  OT  BpPEMEHM  IpuU
PaBHOYCKOPEHHOM JIBI)KEHUU 0€3 HaYaJIbHON CKOPOCTH.

[TpoBepka rUMOTE3bI: €CIU MPU PaBHOYCKOPEHHOM JBHKEHUH 0e3
HAYaJbHOW CKOPOCTH IyTH OTHOCATCSA KakK PsiJ HEYETHBIX YHCED,
TO COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHHU OJIMHAKOBBI.
WccnenoBanue 3aBUCUMOCTU CHJIBI TPEHMSI CKOJIBKEHUS OT CHJIbI
HOpMalibHOTO JaBieHusi. OnpeneneHue Koddduuuenra tpeHus
ckoJpxeHus. OmnpeneneHue KECTKOCTU NpykuHbL. OnpeneneHue
paboThl CHJIBI TPEHUs INPU PaBHOMEPHOM JIBH)KEHUU Tela IO
TOPU30HTANBHON moOBepxHOCTU. OmpeneneHue padbOThl  CHIIBI
YIPYTOCTH IPU MOIBEME TPy3a C UCMOIb30BAHUEM HETIOABHKHOTO
Y TIOJIBUKHOTO OJIOKOB

8.28

dusnyeckue ABJICHUS B npupoac: NMpUJIMBLI U OTJIMBBI, IBUXKXCHUC
mwiadeT CoJlHeYHOH CUCTCMbI, PCAKTHUBHOC IBWXXCHUC IKHUBBIX
OpraHnu3mMoB

8.29

Texundeckue YCTpOfICTBaI CIIMAOMECTP, MJAATUYHUKH TI10JIOKCHMUA,
PaCCTOAHNA U YCKOPCHUA, PaAKCThI

MEXAHUWYECKUE KOJIEFAHUMA 1 BOJIHBI

0.1 KonebarenbHoe  nBuxkeHue.  OCHOBHBIE — XapaKTEPUCTUKH
' KoJIeOaHUH: IepHo/], YacTOTa, aMIUIUTY 1A
9.2 Maremarnueckuii YW INpPYKMHHBIM MaaATHUKU. lIpeBpamienue
' SHEPIrUM MPH K0JIeOATETbHOM JIBUKEHUU
9.3 3aryxaromue kosnebanus. BeinyxeHHble KoneOanus. Pezonanc
Mexannueckue  BonHbl.  CBoilcTBa ~ MEXaHMYECKHMX  BOJIH.
9.4 [TponosibHBIE M MONIEpEYHBbIE BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh €€
' pacripocTpaHeHus. MexaHUUecKkue BOJHBI B TBEPAOM Telle,
CEHCMUYECKHE BOJIHBI
9.5 3Byk. [’ pomkocTh 1 BbICcOTa 3ByKa. OTpa)keHUE 3ByKa
9.6 WNHuppa3Byk u yapTpa3Byk
[IpakTrueckue pabOTHI:
OnpeneneHne 4acTOThl M IMEpPHOJa KOJICOAHUH MaTeMaTHIecKOTro
MasiTHUKA.
9.7 Omnpenenenne 4YacToThl M TEpHOAA KOJIEOAHWH MPYKUHHOTO

MassTHHKa
HccnenoBanue 3aBUCUMOCTH nepuoaa KoJe0aHMui IIOABCIHICHHOI'O
K HUTH TIpy3a OT IJIMHBI HHUTH. HccnenoBanue 3aBUCHUMOCTH




nepuosia KojeObaHUH TPYKUHHOTO MasTHHKAa OT MAacChl Tpy3a.
[IpoBepka  He3aBuCMMOCTH  Iepuoja  KoieOaHUM  TIpysa,
IIO/IBEIIEHHOI0 K HUTHU, OT MAacChl Ipy3a M KECTKOCTU IPYKUHBI.
N3mepenue yckopeHust CBOOOIHOTO MaJAeHUs

9.8

duznueckue SIBJICHUA B npupoae: BOCIIPpHUATHUC 3BYKOB
JKUBOTHBIMH, 3EMJICTPACCHUC, ceiicMHUYecKue BOJIHBI, HYHaMH, 3XO

9.9

TexHuueckue ycTpoiCcTBa: 9X0JIOT, UCIOJIb30BaHHUE YIIBTPa3ByKa B
OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DIIEKTPOMarHuTHOE TMoJie. DIEeKTpOMarHuTHbIe BOJHBI. CBOWCTBA

101 AJIEKTPOMATrHUTHBIX BOJH

10.2 [Ikana 371€eKTPOMarHUTHBIX BOJIH

103 DneKkTpoMarHuTHas npupoga cBeta. CKopocTs cBeTa. BomHOBBIE
' CBOIiCTBa CBETA

10 [TpakTueckue paboOTHI:
10.4 N3yyeHue CBOWMCTB 3JIEKTPOMAarHUTHBIX BOJH C IOMOIIbIO
MOOMIIBHOTO TeedoHa

10.5 ®usnyeckue SBICHUS B MpUPOJE: OHOJIOrMUecKoe JeiCTBUE
' BUJIUMOTO, YIBTPa(UOIETOBOTO U PEHTICHOBCKOTO U3JIyYCHUI

10.6 TexHu4eckue YCTpPOMCTBA: HCIOJIB30BAHUE JJIEKTPOMArHUTHBIX
' BOJIH JUI COTOBOM CBS3H

CBETOBBIE SBJIEHUA

11.1 JlyueBasg moneinb cBera. IcTouHMKH cBETa

11.2 [IpsimonrHENHOE pacpoOCTpaHEHHUE CBETA

11.3 Otpaxenue ceta. [nockoe 3epkano. 3aKkoH OTpakKeHUs CBETa

114 [Ipenomnenne cBera. 3akoH npenomiieHus cBera. [lonHoe
' BHYTPEHHEE OTPAKCHUE CBETA

I1.5 JIunza. Xop jty4el B JIMH3E

11.6 OnTuueckas cuctema ¢oroarnmnapaTa, MUKPOCKOIA U TEJIECKOIa

1 11.7 I'ma3 kak ontrueckas cucrteMa. biIM30pyKkoCTh U TallbHO30PKOCTh
118 Paznoxenue 6enoro ceera B criektp. OnbiTel HetoToHa. CrioskeHue

CIICKTPAJIbHBIX LIBETOB. Z[I/ICHepCI/IH CBCTa

11.9

[IpakTHueckue paboTHI:

#H#HPar###ccnenoBanue 3aBHCUMOCTH yria OTpaKeHUs
CBETOBOI'O JIy4a OT YIJia MaJeHHUs.

#HiHtPar#H#3ydeHre XapakTepUCTUK H300paKEHUs IpeaMeTa B
IIJIOCKOM 3€pKaje.

###Par###ccneqoBanue  3aBUCUMOCTH  yIVIa  MPEJIOMIICHHS
CBETOBOTO JIy4a OT yTJia MaJIeHUs Ha TPAHUIIE «BO3IYX — CTEKIIOM.
#it#HPar#H#lonydeHne M300paXCHU € TOMONIBIO COOMpArOIei




JIUH3BL
H#H##Par###Onpenenenne (OKYCHOTO PACCTOSHUA W ONTHYECKOMN
CHWJIBI COOMPATOIIEH JINH3HIL.

#H#H#Par###OMNBITHI 0 Pa3JI0’KEHUIO OEJIOTO CBETA B CIIEKT).
#H##HPar##H#OnbIThl 110 BOCHPUSTHIO IIBETa MPEIAMETOB NPU HUX
HAOJI0ICHUU Yepe3 IIBETOBbIE (PUIBTPHI

11.10

dusznyeckue SBICHUS B npupoac: 3aTMCHUA COJ'IHI_[a n .HyHBI,
OoBE€Ta TCJI, OITHYCCKHUE ABJICHHA B aTMocq)epe (I_[BeT He6a,

pedpakius, paayra, MUpax)

11.11

TexHUYeCKHue yCTPOWCTBA: OYKH, IEPUCKOM, ¢oToamnmapar,
ONTUYECKUE CBETOBOIbI

12

KBAHTOBBIE SABJIEHUA
2.1 OmnsiThl Peszepdopaa u miianerapHas Mozenb aroMa. Mojesnb aromMa
' bopa
122 Hcnyckanue u noryomenue ceera atomoM. KBantsel. JInnenuareie
' CIIEKTPBI
12.3 PagnoaktuBHOCTB. Anb(da, 6eTa- U TaMMa-u3ITydYeHHs
124 Crpoenne aromHoro snupa. HykioHHas Monenb aTOMHOIO sjpa.
' M3otorsl
12.5 PagnoakTuBHble mnpeBpaiieHus. llepumon momypacmana aTOMHBIX
' szep
126 SnepHble peakiny. 3aKOHBI COXPAaHEHUS 3apsiIOBOrO U MacCOBOIO
' qucen
12.7 DHeprus cBA3M aTOMHBIX sijiep. CBsA3b MacChl U SHEPTUU
12.8 Peakuuu cunresa u nenenus saep. Mcrounuku sueprun ConHua u
' 3BE3]T
12.9 Snepnas sHepretuka. JleicTBUE PAaJIMOAKTUBHBIX H3JIy4eHUH Ha
' JKHUBBIC OPTAaHU3MBI
[IpakTrueckue pabOTHI:
HaburoneHre CrulomHbIX U JIMHEHYAThIX CIIEKTPOB U3JTy4ECHHUS.
12.10 WccnenoBanue  TpEeKOB:  U3MEPEHHE  DHEPIMM  YaCTULBINO
TOPMO3HOMY TyTH (110 (hoTOTpadusiM).
N3mepenue paanoakTuBHOro hoHa
®u3nyecKue SABICHUs B IIPUPOJE: €CTECTBEHHBIM PaJuOaKTUBHBIN
1211 (oH, KOCMUYECKHUE JTy4H, PaJUOAKTUBHOE U3JIy4YE€HUE MPUPOIHBIX
' MUHEPAJIOB, ACUCTBUE PAaJUOAKTHBHBIX W3JIyYEHUN Ha OpPraHu3M
YeJI0BEKa
12 TexHudyeckue  yCTpPOMCTBA:  CHEKTPOCKOI, WHIMBHIYyAJIbHBIA

JIO3UMETp, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUS

Kon
nposeps
e€MOoro
TpeboBa
HHS

IIpoBepsiemble TPeOGOBaHUS K NMPeIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI0 0011IETr0
oOpasoBanus Ha ocHoBe PI'OC

[Tonumanue ponu GU3MKM B Hay4yHOU KapTHHE MMpa; CPOPMUPOBAHHOCTh 0a30BBIX
IIPEJICTAaBICHUM O 3aKOHOMEPHOM CBSI3W M IIO3HABAaEMOCTHU SIBICHUH NPUPOJIBI, O
pOJM SKCHEpUMEHTa B (PU3HMKE, O CUCTEMOOOpa3yrolel poau (GU3MKU B Pa3BUTUU
€CTeCTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH, 00 HBOIIONUHN (PU3NIECKUX 3HAHUN U
UX POJIA B LIEJIOCTHOM €CTECTBEHHOHAY4YHOW KAPTHHE MHUPA, O BKJIAJI€ POCCUNCKUX U
3apyO0eKHBIX YUCHBIX-(OU3WKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB
OKPY>KaIOILEro MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHUS O BHJAX MaTepud (BEUMIECTBO M TI0J€), O JBM)KEHHH Kak crocobe
CYIIECTBOBAHHS MaTEpUH, 00 aTOMHO-MOJIEKYJISIPHOM TEOPUHU CTPOCHUS BEUIECTBA, O
¢u3n4ecKoil  CyImIHOCTH  SBICHWA  NPUPOABI  (MEXaHWYECKHUX,  TEIUIOBBIX,
JIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHME PA3JIM4aTh SBJICHUS IO ONUCAHHUIO UX
XapaKTepHbIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLIMX JaHHOE
¢u3nyeckoe sBJICHUE; YMEHHUE pAcllO3HABATh MPOSBICHUE M3YUYEHHBIX (U3NYECKUX
SBJICHUH B OKPY’KAIOIIEM MHpPE, BBIIEISISI UX CYILIECTBEHHbIE CBOMCTBA (MIPU3HAKH)

Bnagenue ocHoBamu MMOHSITUHHOTO arapara 1 CUMBOJIHMYCCKOI'O s3bIKa (bHSI/IKI/I n
HUCIIOJIb30BAHHUC HUX OJIs1 PCHICHUSA yLIe6HBIX 3ala4; YMCHHC XapaKTCPU30BATb
CBOMCTBa TCII, (bHBPI“IeCKI/Ie SABJICHUST U POLECChI, UCITIOJIb3Y Q)yHHaMeHTaHBHBIC n
OMITUPUICCKHEC 3aKOHBI

VYMeHue OnuchIBaTh HN3YUCHHBIC CBOMCTBa Tel U Q)HSHHGCKI/IC SABJICHUS, HUCIIOJIb3YA
(bHBPI“IeCKI/Ie BCINYHHBI

Briajenue ocHOBaMHM METOJIOB HAYYHOTO MO3HAHUS C YYETOM COOJIIOJICHUS MPaBUII
0e30macHOTo Tpy/aa: HaboIeHNEe PU3NICCKUX SIBIICHUN:

YMEHHE CaMOCTOSITEIBHO COOMpATh SKCIEPUMEHTAJIbHYIO YCTAHOBKY W3 JIAHHOTO
Habopa 00OpyZOBaHUS MO0 WHCTPYKIIMHU, ONKCHIBATH XOJ OIbITA M 3allUCHIBATh €TI0
pe3yiabTaThl, GOPMYITUPOBATH BHIBOJIBI;

MPOBEJICHUE TPSAMBIX M KOCBEHHBIX H3MEPCHHUU (U3NYECKUX BEIUYHMH: yMEHUE
IUTAHUPOBaTh ~ WM3MEPEHHUsS, CaMOCTOSITEJIbHO  COOMpaTh  AKCIEPUMECHTAIBHYIO
YCTAHOBKY MO WHCTPYKIIMH, BBIYMCIATH 3HAUCHHE BEIMYMHBI M aHAIU3HPOBATH
MOJyYeHHBIC pe3yJIbTaThl C Y4€TOM 3aJaHHOM TIOIPEIIHOCTH  Pe3yJbTaToOB
U3MEPEHU;

NPOBEJICHUE HECIOKHBIX JKCIIEPUMECHTAILHBIX HCCIICIOBAHUI; CaMOCTOSATEILHO
CcOOMpaTh JKCICPUMEHTAIBHYI0 YCTAHOBKY ¥ TPOBOJIUTH HCCIICJOBAHUE TI0
WHCTPYKIIUH, TIPEJICTABIATH TOJIYYCHHBIC 3aBUCUMOCTH (PU3MUECKUX BEITMYUH B BHJIE




Ta6JII/IH u I‘pa(l)I/IKOB, YUUTBIBATh IMOIPCIIHOCTH, ACJAaTbhb BLIBOJbI IIO PE3yJibTaTaM
HUCCICIOBaHUsA

[TonnmaHnue xapaKTepHBIX CBOMCTB (U3MYECKUX MoOJenel (MaTepuanbHas TOYKa,
aOCOFOTHO TBEPJOE TEII0, MOJEIN CTPOCHUS Ta30B, JKUIKOCTEH W TBEPIBIX TeI,
IUIaHEeTapHasT MOJIelb aToMa, HYKJIOHHAas MoOJeldb AaTOMHOTO $Jpa) U yMEHHE
MPUMEHSTH UX JUIA OOBSICHEHUS! (PU3UIECKUX MTPOLIECCOB

YMmeHune OOBSCHATH (PU3MUECKHE TPOIECCHI M CBOMCTBAa Tel, B TOM 4YHCIE M B
KOHTEKCTE CUTyallull IPaKTUKO-OPHUEHTHUPOBAHHOIO XapakTepa, B YaCTHOCTH,
BBISIBIISITE TIPUYMHHO-CIICJICTBEHHBIE CBS3M U CTPOHUTH OOBSCHEHHWE C OMOpOW Ha
M3YyYEHHbIE CBOMCTBA (PM3MUECKUX SIBICHUM, (PU3UUECKHE 3aKOHBI, 3aKOHOMEPHOCTH
1 MOJEIIH

VYMmenue pemiats pacuérHble 3a1a4uM (Ha 6a3e 2 — 3 ypaBHEHU), UCIIOJIb3YS 3aKOHBI U
q)OpMyJIBI, CBA3BIBAIOIIINEC (1)I/I3I/I‘-IGCKI/I€ BCJINYMHBI, B YaCTHOCTH, 3allMChIBATh
KpaTKo€ YCJIOBHEC 3ada4yM, BbBIABJIATH HCIOCTAIOIUC TAHHBIC, BI)I6I/IpaTB 3aKOHbI 1
bopMynbl, HEOOXOOUMBIE IJsl €€ pelleHUs, MCI0Jb30BaTh CIIPABOYHBIC JIaHHbIC,
IPOBOJUTh pacuéTsl M OLEHMBATh PEATMCTUYHOCTH IOJYYEHHOI'O 3HAuYEHUs
(bu3n4ecKoil BEeIUYMHBI, YMEHUE ONPEENIATh Pa3MEPHOCTh (PU3MUECKON BEIUYHHBI,
MOJIy4EHHOM MU PEeLIeHNH 3a1a4H

VYMmenue XapaKTCPU30BaTh IMPUHIUIIBI I{GﬁCTBHH TCXHUYCCKUX YCTpOfICTB, B TOM
YqpCcIle OBITOBBIX HpI/I60pOB, N IPOMBIIJICHHBIX TEXHOJIOTHUYCCKUX ITPOLECCOB IO HUX
OIMMCAHUIO, UCIIOJIB3Yyd 3HAHHUA O CBOMCTBaxX (1)I/I3I/I‘~I€CKI/IX SIBIICHUHN U HGO6XOI{I/IMBI€
(I)I/IBI/ILIGCKI/IG 3aKOHOMCPHOCTH

10

YMeHue UCIoabp30BaTh 3HAHUS 0 PU3NICCKUX SBICHUSX B TIOBCETHEBHOM JKU3HH IS
oOecrieueHrss 0€30MACHOCTH TIpU  OOpalleHMH C OBITOBBIMH NpHOOpaMH |
TEXHUYECKHMMHU YCTPONCTBAMH, COXPAaHEHHs 3J0pPOBbS U COOJIIOJICHHS HOPM
HKOJIOTUYECKOTO TOBEICHUS B OKPYXKAKIIEH cpele; MOHUMaHHe HEOOXOIUMOCTH
NPUMEHEHHS  JOCTIOKCHHH (U3MKM W TEXHOJOTMH  JUIsl  PalMOHAIBHOTO
MIPUPOIOTIOIB30BAHHUS

11

OnbIT moucka, MpeoOpa3oBaHUs W TNPEACTaBICHUS HHPOPMaLUU (U3NIECKOTO
COJIep’KaHuUs C UCIOJIb30BaHUEM MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TE€XHOJIOTHIA;
YMEHHUE OLICHUBaTh JOCTOBEPHOCTb IOJYYEHHOH HWHQPOpPMAaLUU Ha OCHOBE
UMEIOIUXCA 3HAHUN U JIONOJHUTEIbHBIX MCTOYHMKOB; YMEHHUE MCIIONb30BaTh IIPU
BBITTOJIHEHUH Y4YEOHBIX 3aJaHUH HAyYHO-TIOMYISIPHYIO JIUTEPATypy (U3NYECKOTrO
COJEpKaHusA, CIIPAaBOYHBIE MaTepHallbl, pecypcbl cetu VIHTepHeT; BlaacHUE
0a30BBIMH HaBBIKAMHU MPE0Opa30BaHus WH(OPMAIMH U3 OAHON 3HAKOBOW CHCTEMBI B
ApYyTyl0; YMEHHE CO37aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIICHHsS Ha
OCHOBE MH(POpMAIUU U3 HECKOJIBKUX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUA, ITIPOBEPAEMbBIX HA OI'D

1O ®PU3UKE
Ko IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
A
1 MEXAHWYECKUE ABJIEHUA
11 Mexanuueckoe nuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
) JBUKEHUS
PaBHOMepHOEe M HepaBHOMepHOe JBmkeHHe. CpenHsAs ckopocts. Popmyna Uit
1.2 | BblUKCIEHUs cpeHel CKOpoCcTH: v = S/t
PaBHOMEpHOE NpsAMONIMHENHOE ABM)KEHHE. 3aBUCUMOCTh KOOPJUHATHI T€Ja OT BPEMEHU B
CJIy4ae paBHOMEPHOI'O MIPSMOJIMHEMHOTO IBU>KECHMUS:
13 | x()=x,+ut
I'padviku 3aBUCHUMOCTH OT BpEeMEHH JI MPOEKIUU CKOPOCTH, MPOEKIMH MepeMenIeHus,
IIyTH, KOOPAUHATHI IIPU PABHOMEPHOM IPSIMOJIMHEUHOM JIBUKEHUU
3aBUCUMOCTb  KOOpDAMHATBI Te€la OT BPEMEHM B  ClIly4ae pPaBHOYCKOPEHHOIO
MPSAMOJIMHEMHOTO JIBUKECHUS:
!G
Sylf) =V, *+f+a* =
F
@opMyIIBI Ul TPOSKIUHU NIEPEMEILICHUS, IIPOSKIIMU CKOPOCTH U NPOEKLIUH YCKOPEHUS IIpU
PaBHOYCKOPEHHOM MPSAMOJIUHEHHOM JABUKECHUU:
2
14 '51'(2‘):0{]1"?4_“1"?‘
U.\'(r) =Up, T, -1
a.(f) =canst,
Liyei = Uixf :2‘?151’
I'padyiku 3aBUCUMOCTH OT BPEMEHHU Ui MPOEKLUUH YCKOPEHHS, MPOCKIHMH CKOPOCTH,
IIPOCKLUMN IIEpEMEUICHUs, KOOPAMHATBl IPU PABHOYCKOPEHHOM IIPSIMOJIMHEWHOM
JBAKCHUH
CBoboanoe nagenue. @opMyIibl, OMUCHIBAIOIINE CBOOOJHOE MaJCHHUE Tella IO BEPTHKAIU
15 (1BMKEHHE Tela BHM3 WJIM BBEpX OTHOCHUTENIBHO NOBepXHOcTH 3emiu). ['paduku
' 3aBUCUMOCTH OT BPEMEHU U1 IPOCKLUU YCKOPEHUS, IPOEKLUIUU CKOPOCTU U KOOPIAUHATHI
IIpY CBOOOTHOM IaJICHUH Teja 10 BEpTUKAIU
16 CKOpoCTh PaBHOMEPHOI'O IBUKEHHUSI TeJa IO OKPY>KHOCTHU. HanpaBneHnue ckopocTH.

CDOpMyJ'Ia AJIL BBIYUCJIICHUA CKOPOCTH YEPE3 paInyC OKPYKHOCTHU U IICPUOJ 06pameHI/1$1:




HeHTpOCTpeMI/ITeHBHOG YCKOpPCHHUC. HaHpaBHCHI/Ie HECHTPOCTPEMUTCIIBHOT'O YCKOPCHUA.
CDOpMyJ'Ia JJI1 BBIYUCJIICHUA YCKOPCHUS:

2
_ b
WS R
d)opMyHa, CBA3bIBAIOIAA IIEPUOA U HACTOTY O6paI_I_ICHI/I$[Z
- |
T

17| PT7
1.8 | Cuna— BekTopHas pusnyeckas BennunHa. ClIOKEHUE CUIT
1.9 | SBnenue unepuuu. [lepsiit 3akoH HeroToHA
Bropoii 3akon HeroTona:
1.10 F=m-a
CoHaripaBieHHOCTh BEKTOpPa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, IEUCTBYIOIICH Ha TEJO
B3aumoneiicteue ten. Tperuit 3akoH HeroToHa:
1.11 Fy0=-F
Tpenne mokost U TpeHUE CKOJIbxKeHus1. PopMyrna sl BEIUACICHUS MOJYJIS CHJIBI TPEHUS
CKOJIbKECHUS:
F_=n-N
1.12 p =t
Hlepopmarnust Tena. Ympyrue u Heynpyrue aegopmanuu. 3akoH ymnpyroi aedopmanuu
(3akoH ['yka):
1.13 F=k-Al
1.14 | BcemupHoe TAroreHue. 3aKOH BCEMUPHOI'O TATOTEHUS:




My - 1A
F=G'—,,"

ke
Cuia TsDKeCTH. yCKOpCHI/IC CBO6OI[HOFO naacHus;.

CDopMyna JJIA BBIYUCICHHA CHUIIBI TAXCCTH BOJIH3H IOBCPXHOCTH 3emau: F = mg.
HBI/I)KCHI/IC IJIAaHET BOKPYT COJ'IHI_Ia. HepBaﬂ KOCMHYCCKaA CKOPOCTh. HeBecomocTts u

Heperpy3Ku

Nmnynbe Tena — BekTopHas pu3nyecKkas BeIMYUHA.
p=mo

I/IMHy.]'ILC cucteMsl Tea. U3MeHnenue HMITYJIbCA. I/IMHYJ'ILC CHIJIbI

1.16

3aKkoH COXPAaHCHUS UMITYJIbCa IS BaMKHYTOﬁ CHUCTCMBI TCII:
D=yl +iny U, =const

PeakTuBHOE ABMXKCHUE

MexaHuueckas pa60Ta. d)opMyﬂa JJIs1 BBIYHMCIICHUA pa6OTI>I CHJIBI:

A=Fscosc
MexaHuuecKkasi MOIIIHOCTD:

et
r

1.18

Kunernueckast u noTeHImanbpHas 3Heprust. @opMyiia Jijisi BRIYUCICHUS] KWHETUYECKON
SHEPTUHU:

2
Teopema o kuneTnueckoi sHeprun. Gopmyna Asisi BEIUMCICHHS TOTEHIIMATBHON SHEPTUn
Tena, HOAHATOrO
HaJ 3eMIEH:

EF =mgh

1.19

Mexanuyeckas SHEpIus:
E=E;.+E P
3aKOH COXpaHEHUsl MeXaHUuecKor sHeprun. Gopmyna Ui 3aK0Ha COXPAHEHUS

MEXaHUUYECKOHN 3HEPTUU B OTCYTCTBHUE CUJI TpeHus: £ = const.
IIpeBpalieHre MEXaHUYECKOM SHEPIUU IPU HATMUYUU CUJIBI TPEHHUSL.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE TPABUIIO» MEXAHUKHU.
Peruar. Moment cuisl: M - Fl.
VYcnoBue paBHOBECHS pblyara:




M +M, +...=0
[ToaBmxHBIN 1 HeTOABKHBIN O510KkH. KITJ] MpocThIXx MEXaHH3MOB,

n= A"in-:}nesmﬁ

ATPATEEHA A

1.21

JlaBiieHue TBEPAOTO TENA.
@opMyita 171 BBIYMCIICHHUSI 1aBJICHHs TBEPIOTO Tena:
F
pP= 2
JHasnenue raza. ATMochepHoOe JaBlIeHHE.
I'mppocraTudeckoe 1aBlIeHUE BHYTPH KUIKOCTH.
@opMyita 11 BBIYMCIICHHUS] 1aBJICHUS] BHYTPU KUIKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBnudeckuil npecc

1.23

3akon Apxumena. @opmyna A ONpeeieHHs BHITAIKUBAIOIICH CUIIbI, JEHCTBYIOMIEH Ha
TeJ0, HOTPYXEHHOE B )KUJIKOCTh HIIU Ta3:

Fam =P8V

Ycnosue ninaBanus Tena. [lnaBanue CYZA0B 1 BO3AYXOIIJIAaBAHUEC

1.24

Mexanndyeckue KoyieOaHus. AMIUTUTYJa, TEpUOa W dYacToTa Kojebanuil. dopmyra,
CBSI3BIBAOIAS YACTOTY U MEPHO KOJICOAHHIA:

1.25

MaremaTHuecKuil U MPYKUHHBIA MasTHUKA. [IpeBparienne sHeprun Ipu KojeOaTeaTbHOM
JBUKECHUH

1.26

3aTyxa101uI/Ie KoJIeOaHHSL. BLIHY)KI[GHHBIC kosneOanus. Pe3oHanc

1.27

MexaHudeckue BOJIHEBL. HpOI[OJH)HI)IG " IONCPCUYHLBIC BOJIHBI. HJ’II/IHa BOJIHBI U CKOPOCTH
pacnpoCTpaHeHHUs BOJIHBI:

L=b-T

1.28

3Byk. ['poMKOCTh 1 BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOH BOJHBI Ha TPAHUIIE JIBYX CpEI.
Wudpa3Byk u ynpTpa3sByk

1.29

IIpakmuyeckue pabomul

N3mepenue cpelHel INUIOTHOCTH BELIECTBA; apXUMENOBOW CHIIBL; KECTKOCTU IPY’KHUHBI;
KO3 pUIHEeHTa TPEHUSI CKOJBKEHUS; paObOThl CHIIBI TPEHUS, CHIIBI YIPYTrOCTH; CpeaHEn
CKOPOCTH [JIBWKCHHS OpycKa I10 HAaKJIOHHOW IUIOCKOCTH; YCKOpeHHus Opycka mpu
JBMKEHUH 10 HAKJIOHHOW TUIOCKOCTH; YacTOTHI M MEPHOAa KOJICOaHUH MaTeMaTHYECKOTO
MasTHHKA, YaCTOTHl W TEpHOAa KOJeOaHWH MPYKMHHOTO MAasTHHKA, MOMEHTA CHIIBI,




JCHCTBYIOIIETO HA pbIYAr; padOThl CHIIBI YIPYTOCTH MPU MOABEME TPy3a C TOMOIIBIO
HETOJBIKHOTO OJI0Ka; paboThl CHIIBI YNPYTOCTH MpH TMOABEME Tpy3a C MOMOIIBIO
ITOJIBM>KHOTO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXUMEIOBOM CUITBI OT 00bEMa MOrpyKEHHON YacTu Tena U
OT INIOTHOCTH JKHJKOCTH, HE3aBUCHMMOCTH BBITAJKHUBAIOIICH CHJIBI OT MAacChl Teja; CHUJIbI
TPEHUSI CKOJIBXEHUSI OT CHJIbl HOPMAJIbHOIO JABJICHHUS M OT pOJa MOBEPXHOCTH; CHIIbI
YOPYTOCTH, BOSHUKAIOIIEH B MPYKHUHE, OT CTENECHH JedopManuy NPy UHBI; YCKOPEHUS
Opycka OT yria HaKJIOHA HAMPaBJSIONICH; meproga (4acToThl) KOJEOAHWN HUTSIHOTO
MasTHHKA OT JJIMHBI HUTH; MIEpUOa KoJIeOaHui Mpy>KMHHOTO MasgTHUKA OT MacChl Tpy3a U
KECTKOCTU TMPYKHUHBI, HMCCIECIOBAHUE HE3aBUCHUMOCTHU TMepUoja KOJeOaHUN HUTSHOTO
MasiTHUKa OT Macchl rpy3a. [IpoBepka ycinoBUsl paBHOBECHS pbluara

Quszuueckue s61eHUsA 6 npupooe: NPUMEPbl IBUKEHHS C PA3IMYHBIMH CKOPOCTSIMH B
KUBOM M HEKMBOW NPUPOJAE, NECUCTBUE CUIIbI TPEHUs B NPUPOJE U TEXHUKE, IPWINBBI U
OTJUBBI, JBUXKEHHE IUIaHEeT COJIHEYHOW CHUCTEMBbI, PEAKTUBHOE JBUKEHHE JKHUBBIX

1.30 OpPraHM3MOB, pblYaru B TEJE€ YEJOBEKAa, BIMUSHHE aTMOC(EPHOTO AABIICHUS HA KUBOM
OpraHus3M, IUJIaBaHUE pPBIO, BOCIPHUSATHE 3BYKOB JKUBOTHBIMHU, 3EMIIETPSICEHUE,
CEHCMUYECKHE BOJIHBI, IIlyHAMHU, 9XO
Texuuueckue ycmpoticmea: CIUJOMETp, NaTYMKU MOJIOKEHUS, PACCTOSHUS U YCKOpPEHUS,
JTUHAMOMETp, TOAIINITHUKA, PAKEThI, PbIYAr, MOJBIKHBIA W HEMOJBIKHBIN OJIOKH,

1.31 | HaxkiOHHAas TIJIOCKOCTh, MPOCTHIE MEXaHU3MBl B OBITYy, COOOIIAIOIIMECS COCYIBI,
YCTPOMCTBO BOJONPOBOJA, THIPABIUYECKUN Mpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
MOPUIHEBO HACOC, APEOMETP, IXOJIOT, UCIIOJIb30BaHUE YIAbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHbBIE TIOJNOXKEHHUSI MOJIEKYJISIPHO-KUHETUUECKONH TEOpUU CTPOEHMSI BELIECTBA.

2.1 Monenu TBEPIOTO, KHUIKOTO B Ta3000pa3HOTO COCTOSIHUN BemecTBa. Kpucramuieckue u
amop(HbIe Tena

29 JIBrkeHune vactull BemiecTBa. CBSI3b CKOPOCTH JABMKEHUS YacTUL C TEMIEPaTypou.

' BpoyHnoBckoe nBuxenue, nuhdysus

2.3 CmauvBaHuE M KallWUISIPHbBIE SIBJICHUS

2.4 | TemioBoe paclIUpeHHE U CKATHE

2.5 TemnoBoe paBHOBECHE

26 Buytpennss sneprus. Paborta u Temonepenaya Kak clocoObl M3MEHEHHsS] BHYTpPEHHEH

' SHEPIUU

2.7 | Bupapl Temionepenaun: TEMIONPOBOJHOCTb, KOHBEKLINS, U3TyUCHHE
HarpeBanue u oxnaxnenue ten. KonnmuecTBo TemaoThl. Y AelIbHAS TEIIOEMKOCTD:

28 O=cm(t,—t,)
3aKOH COXpaHEHMsI SHEPTUHU B TEIUIOBBIX IpoLeccax. Y paBHEHUE TEIJIOBOro OasiaHca:

2.9 QI_E-'QE + =0

510 Ucnapenue u konaeHcanus. MI3MeHeHHe BHYTPEHHEW 3HEPruu B MPOLIECCE UCHAPEHUS U

KoHJieHcanuu. Kunenue »xuaKocTu. Y aenpHas Teriora napooopasoanus: L = O/m




2.11

BiraxxHOCTB BO31yXa

IInaBnenue u KpuUucCTaJllIn3anus. HN3MeHeHue BHYTpeHHeﬁ OHCPIruv IIpU IUIABJICHHUHW H
KpucTaJlJIn3allnuu. VaenpHas TEMIOTA MIABICHMS

2.12 0
m
2.13 | BHYyTpeHHSs 2HEPTHsl CrOpaHUS TOIUTHBA. Y JelIbHAS TEIUIOTa CTOPaHUs TOIUINBA: ¢ = Q/m
2.14 | Tlpunnumnsl paboTel TermoBbix auratencii. KIT/] TemioBoro neurarens
IIpaxmuueckue pabomul
N3mepenne ynenbHON TEIIOEMKOCTH METAIMYECKOTO LIWJIMHJPA; KOJWYECTBA TEIUIOTHI,
MOJIyYUEHHOTO BOJOW KOMHATHOM Temmeparypbl (DUKCHPOBAHHOW Macchl, B KOTOPYIO
515 | OmyueH HarpeThii WIMHJP; KOJWYECTBA TEIUIOThI, OTJAHHOTO HATrPEThIM IUIMHAPOM,
' MOCJIe OMYCKaHUsi €ro B BOAY KOMHATHOM TeMIIepaTypbl; OTHOCHUTEIHHOM BJIAKHOCTU
BO3/lyXa; Y/ACJIbHOW TEIUIOTHI IJIaBJICHUs Jibjaa. MccienoBanue u3MeHEHUs TeMIepaTyphbl
BOJIbI TIPU PA3JIMYHBIX YCJIOBUSX; SIBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJOIHON U
ropsiueit BOJbI; MpoIiecca UCIapeHHs
Quzuueckue sA61eHUs 6 NPupooe: TIOBEPXHOCTHOE HATSHKEHUE U KaNWUIAPHBIC SIBICHUS B
2.16 | mpupone, Kpuctamuisl B npupone, uznydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl; 00pa30BaHKE POCHI, TYMaHa, WHEs, CHEeTa
Texnuueckue ycmpoucmea: KaNnWUISPbl, TPUMEPHl HUCIOJB30BAHUSA  KPUCTAJIJIOB,
2.17 | XKUOKOCTHBIA TEPMOMETp, JATUYUK TEMIIEpPaTypbl, TEPMOC, CHCTEMa OTOIUIEHHS JIOMOB,
TUTPOMETPBI, TICKXPOMETP, TTapoBasi TypOMHA, TBUTATEIHL BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 OnexTpuszaius Tei. J[Ba Buja 3JeKTpUUECcKUX 3apsiioB
3.2 | BzaumopeiicTBue 3apsKeHHBIX Tell. 3akoH KynoHna
33 3aKOH COXpaHEHHMS AJIEKTPUUECKOTO 3apsiaa
34 Onektpuyeckoe mnojie. Hanpspk€HHOCTD anekTpudeckoro mojst. [IpuHnun cynepno3unuu
' ANEKTPUYECKUX IT0JIEN (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snektpudeckux 3apsaoB. JIelCTBHE 3IEKTPUYECKOIO MOJS HA AJIEKTPUYECKHUE
' 3apsbl. [IpOBOAHUKY U TUAIEKTPUKU
[locTostHHBIN 3nekTpuueckuii Tok. JleWcTBus anekTpudyeckoro Toka. Cuina Toka.
3.6 | Hanpspkenue.
I=q/t, U=A4/q
37 DIEeKTpUYECKOe COMPOTUBIICHUE. Y ACIBHOE ANEKTPUUECKOE COITPOTUBIICHUE:
' R =pl/S
3.8 | 3akon Oma mns ygacTka anekrpudeckoi nenu: I = U/R
[TocnenoBarenbHOE COEIMHEHUE POBOAHUKOB:
39 | 1,=I,: U=U,+U,: R=R +R,

HapaJ'IJ'ICJ'IBHOG COCAUMHCHUC ITPOBOJHUKOB PAaBHOT'O COIIPOTHUBIICHUS:




U=UsI= tI; R="1

CMelranHbIe COCOAMHCHUA IMTPOBOAHHUKOB

3.10 | Pabota u MoIIHOCTH AeKTpHUeckoro Toka. 4 = Ult, P = Ul
3akon J[xoynsa — Jlenma:
5
3.11 i gt
312 OnpiT Dpcrena. MarHuTHOE TOJI€ MPSMOTO MPOBOJHUKA C TOKOM. JIMHMM MarHUTHON
' UHIYKIHH
3.13 | MarnuTHOe noJje NOCTOSHHOI0 MarHuTa. BzaumoeicTBue NOCTOSHHBIX MAarHUTOB
3.14 | JleiicTBHME MarHUTHOIO MOJISI HA TPOBOJIHUK C TOKOM
3.15 | OmnbiTel @apages. SABnenue anekTpoMariuTHol nHAyKuuu. [Ipasuio Jlenna
IIpaxmuueckue pabomul
W3mepeHne 3IeKTpUYECKOro COMPOTUBIIEHUS PE3UCTOPA; MOLIHOCTH 3JIEKTPUYECKOTO
TOKa; pabOThI IIEKTPUIECKOTO TOKA.
UccnenoBanue 3aBUCHMMOCTH CHJIBI TOKA, BO3HMUKAIOIIETO B IPOBOJIHUKE (PE3UCTOPHI,
3.16 | nammouka), OT HaNpsOKEHUS HA KOHIAX MPOBOJHHMKA; 3aBUCHUMOCTH COMPOTUBIEHUS OT
JUTMHBI TIPOBOJIHUKA, TUIOIIAIA €T0 MOMEPEYHOr0 CEUCHUSI U YACIBHOTO COMTPOTUBIICHHUS.
[IpoBepka mpaBuna i DJIEKTPUUECKOTO HAMPSDKEHHS TIPH  MOCIEA0BATEIIbHOM
COEIMHEHUH MPOBOJAHUKOB; IIpaBuia JJIsl CHIIbI 3JIEKTPUUYECKOr0 TOKA IPH MapaieIbHOM
COEIMHEHUH MMPOBOJHUKOB (PE3UCTOPHI U JTAMIIOYKA)
Qu3zuyeckue a61eHUs 8 npupode. DIEKTPUYECKUE SBICHUS B aTMocdepe, JIeKTPUIECTBO
3.17 | >KUBBIX OPraHM3MOB, MarHUTHOE MoJie 3eMiH, Apeld MOICOB, POJIb MATHUTHOTO OIS
JUISl )KM3HU Ha 3emiie, IOJISIPHOE CUSTHUE
Texnuueckue ycmpoticmea: 3JACKTPOCKON, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETUMK
318 AJIEKTPUYECKON  DHEPruH,  OSJIEKTPOOCBETUTENIbHBIE  MPUOOPBI,  HArpeBaTelIbHBIC
' AIEKTPONPUOOPHl  (MMPUMEPHI),  DJIEKTPUUECKUE  TMPEIOXPAHUTEIH, IJICKTPOMArHHUT,
3JIEKTPOJIBUTaTEIb NOCTOSHHOIO TOKA, TEHEPATOP MOCTOSIHHOIO TOKA
3.19 | DOnexrpomarnuTHbie BoJHBI. [1Ikana 351eKTpOMarHuTHBIX BOJTH
3.20 | Jlyueas mojnenb cBeta. [IpsimonnHeiiHOe pacpocTpaHEHUE CBETa
3.21 | 3akon orpaxeHnus ceera. [Imockoe 3epkaio
3.22 | Ilpenomienue cBera. 3aKOH MPEIOMIICHHS CBETA
3.23 | Jlucnepcus cBeTa
394 Jlunza. Xon nyueii B mun3e. @okycHoe paccTossHUE JTUH3bI. OnTUdecKas Cuiia JUH3bL D =
' /F
3.25 | I'ma3 kak onTrueckas cuctema. OnTudeckue npudopsbI
IIpaxmuueckue pabomul
396 #i#HPar#H#lI3Mepenne ONTHYECKON CUIIbI coOuparomiei JIMH3bI; (OKYCHOTO PAaCCTOSIHHS

coOuparole TUH3bI (0 CBOMCTBY paBEHCTBA pa3MepOB MpeaMeTa U U300pakeHus , Koraa
IIpeIMET PacIOJIOKEH B IBOMHOM (POKyce), OKa3aTels IPEIOMIICHUS CTEKIIa.




#i#HPar#t#llccienoBanue  CBOWCTBA  M300paKeHHS, TOJIYYEHHOTO C  IOMOIIBIO
coOuparomeld JTUH3BI;, HM3MEHEHHUS (OKYCHOTO pACCTOSHHS JABYX CIIOKEHHBIX JIMH3;
3aBHCHUMOCTH YTJIa IPEJIOMIICHHUS] CBETOBOTO JIyda OT yIJia MaJCHUs HA TPAHULE «BO3IYX —

CTEKJIO»
397 Qusuueckue sasnenus 6 npupode. 3atmenus Comuna u JlyHbI, 1BeTa Tel, ONTHYECKUE
' ABIICHUS B aTMOocdepe (uBeT Heba, pedpakius, paxyra, MUPaxK)
3.28 | Texuuueckue ycmpoticmea: 09KH, IEPUCKOI, (poToarmapar, ONTHIYESCKAE CBETOBOIBI
4 KBAHTOBUGIE SIBJIEHUA
4.1 PanuoaktuBHOCTH. Anb(a-, 6eTa-, raMMa-uziydeHus. Peakuun anbda-u Oera-pacnana
4.2 | Omnsitel Pe3epdopaa no paccesauro anbda-dactuil. [InanerapHas Moaenb aroma
4.3 | CocraB atromHoro sjpa. 3oromsl
4.4 | Tlepuon nmosypacmajia aTOMHBIX sIIEP
4.5 | SnmepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO K MACCOBOTO YHCEI
Qusuueckue sA6leHUs 6 Npupooe: €CTECTBEHHBIM DPAIHMOAKTUBHBIA (OH, KOCMHYECKHE
4.6 | Ny, paAMOAKTHBHOE W3IYYCHHE IMPHPOTHBIX MHHEPAJIOB, JCHCTBHE pPaIHOAKTUBHBIX
M3JIy4CHUHN Ha OPraHU3M YeJIOBEKa
47 Texnuueckue ycmpoticmeéa: CHEKTPOCKON, WHAWBUIYAIbHBIA JO3UMETp, Kamepa

BI/IJII)COHa, AACPHad SOHEPTreTUKa




YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJILHOT'O
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUTSA YUEHUKA

» dusnka: HHXKEHEpHl OyIyIero: 7-i Kiacc: yriyOJeHHbIH yPOBEHB: YUYCOHUK: B 2-X
yacTax; 1-e uznanue benara B.B., Boponmosa H.U., JlomauenkoB N.A. u np.; noxg
penakiueit [Tanebparuena FO.A. AxkiimonepHoe o0miectBo «31arenbeTBo
«IIpocsemienue»

» dusnka: HHXEHEPBI OyayIero: 8-i Kiacc: yriayoJIeHHbIM YPOBEHb: YUeOHUK: B 2-
X yacTax; 1-e uzganue benara B.B., Boponuosa H.U., JlomauenkoB N.A. u np.; nox
penakiueii [Tanebpariena FKO.A. AxknmonepHoe o061ecTBo «31arenbeTBo
«IIpocsemienue»

» Ousuka: HHXKeHepbl Oyaymiero: 9-if kinacc: yriayOleHHbIH YPOBEHb: YIeOHUK: B 2-
x yactax; 1-e nznanue benara B.B., Boponniosa H.I., JlomauenkoB U.A. u ap.; nox
penakiueit [Tanebparuena FO.A. AxkumonepHoe o0miectBo «31arenbeTBo

((HpOCBCHICHI/IG»

METOANYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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