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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢Qu3uke Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
COCTaBJICHAa Ha OCHOBE MOJIOKEHUW W TpeOOBaHUI K pe3ylnbTaTaM OCBOCHUS Ha
yIIyOIEHHOM YpOBHE OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMBbl, IPEICTABICHHBIX B
®I'OC 00O, a Takxke ¢ yuétoM (enepasibHOM paboueii mporpaMmMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxanue mnporpaMMmbl MO (U3MKE HAMPaBICHO Ha YJIOBJIETBOPEHUE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCA, CTpeMsIuxcs K Oonee TiIyOOKOMY
OCBOCHMIO (DU3MYECKUX 3HAHWUW, U Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOMN
rpaMOTHOCTH  oOydammuxcia. B mporpamme 1o  ¢u3NKE  yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mnpeamera B peanuzanuu TpedoBanuiit ®I'OC OO0 k
TUTAHUPYEMBIM JTUYHOCTHBIM U METANpPeIMETHBIM pe3ysibTaTaM 00ydeHUs, a TAKXKe
MEXIPEIMETHBIC CBS3M €CTCCTBEHHO-HAYYHBIX YYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[TporpamMma mo (pusmKe yCcTaHABIMBAET paclpeieiieHne Y4eOHOTo MaTepraa
1o rogam oOydeHus (1O Kjiaccam), MpeajiaraeT MPpUMEPHYIO MOCIEI0BATEILHOCTD
U3Y4YCHUS TeM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOTO COACp>KaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[IporpamMmma mo ¢usuke paszpaboTaHa C IENbI0 OKa3aHUS METOIUYECKON
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®duszrka SABISIETCS CUCTEMOOOPA3YIONIUM JJISI €CTECTBEHHOHAYYHBIX YIeOHBIX
MIPEIMETOB, MMOCKOJIBKY (PU3MUECKHIE 3aKOHBI JIEYKAT B OCHOBE IIPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEH, acTpOHOMUEH U (pr3nyeckolt reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAY4YHYIO KapTHHY MHpa, MPEJAOCTaBIsgeT HaubOosee SICHbIC
oOpasibl MPUMEHEHHUSI HAyYHOTO METOJIa MO3HAHMS, TO €CTh CI0c0o0a MOIyYCHHUS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 TIaBHBIX 3ajlad (PU3UYECKOTO0 00pa30BaHUsI B CTPYKType OOIIETro
o0pa3oBaHus COCTOUT B (OPMUPOBAHUU €CTECTBEHHO-HAYUYHOW TIPaMOTHOCTH U
WHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usuku Ha yrayOnE€HHOM YpOBHE TMPEIIoJiaracT YBEPEHHOE
BIIAJICHUE CJIeTYIOITUMU KOMITETEHTHOCTSIMH, XapaKTEpU3yIOIIIMHU
€CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

HAyYHO OOBSCHSTH SIBJICHUS;

OIICHMBaTh W  TOHUMATh OCOOCHHOCTH HAy4YHOTO  HCCJICIOBAHUS,

WHTEPIIPETUPOBATH JaHHBIC U UCTIOIH30BaTh HAYYHBIE T0KA3aTEeIHCTBA IS
MIOJTY9CHUS BBIBOJIOB.

[lemn w3yueHuss (U3MKM HA YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUS
ompeneneHsl B Konnenmuu mnpenogaBanus ydeOHoro mnpenmera «®Dusmka» B



oOpa3oBaTenpHBIX Opranm3zanuax Poccuiickoit ®enepanuu, peanus3yommx
OCHOBHBIE  001Ie00pa30BaTEIbHbIE MPOrPAMMBI, YTBEPKIAEHHOW pPEIICHHEM
Komnernn MunucrepcrBa npocsenienust Poccuiickoit @enepauun (mpoToKoa oT 3
nekadps 2019 r. Ne [1K-4BH).
enn uzyyeHuss ¢u3MKu Ha yriayOJIEHHOM ypOBHE: pa3BUTHE HMHTEpeca U
CTpEeMJICHHSI 00YJarOMIMXCS K HAYyYHOMY HU3yUEHHUIO
MPUPOJIbI, PA3BUTHE WX UHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH; pa3BUTHE
IPEJICTaBICHUNA O HAyYHOM METO/IE M03HaHus U (OPpMUPOBAHUE
UCCIJIEJOBATEILCKOIO OTHOIIEHUS K OKPYXKAIOLUIUM SIBJICHUSIM; (OPMUPOBAHUE
HAYYHOTO MHUPOBO33PEHUS KaK pe3ybTaTa N3yYeHHUS OCHOB
CTPOEHUS MaTepuH U (PyHIaMEHTaJIbHBIX 3aKOHOB (pr3uKH; (HOPMUPOBAHUE YMEHUI
IPUMEHATH (PU3NUECKHUE 3HAHUS U HAyYHbIE
J0Ka3aTeNnbCcTBa JJIsl  OOBACHEHHUS OKpYKAIOLUX SBICHUM; (opMHUpoBaHUE
MPEICTaBICHUNA O PONU GUBKKH JIJIST PA3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;
pa3BUTHE  TPEACTaBICHUM O  BO3MOXHBIX  chepax  Oynaymen
npo(ecCUOHANBHON  IE€ATEIbHOCTH, CBA3aHHOM C (U3UMKOH, NOJArOTOBKAa K
JanbHENIeMy OOY4YeHHMIO B 3TOM HaIlpaBJIEHUU; (POPMHpPOBAHHME TOTOBHOCTH K
JanbHEWIIeMy U3y4eHHI0O (u3uku Ha yriayOJa€HHOM YpOBHE B paMKax
COOTBETCTBYIOIMX TMpoduiied oO0ydeHHuss Ha YpOBHE CpeaHero oOIIero
oOpa3zoBaHusl.
JlocTxeHne JTUX IeNed mporpamMmbl 1Mo (HU3MKEe Ha YpOBHE OCHOBHOTO
oO1iero oOpa3oBaHus 00CCIICUYNBACTCS PEIICHUEM CIISAYIOITNX 3a]1ayu:
npuoOpeTeHne 3HAaHUHM O TUCKPETHOM CTPOSHUH BEIIECTBA, MEXaHUYECKUX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX M KBAHTOBBIX SBJICHUAX; MPUOOpPETEHUE YMEHUMH
aHAIM3UPOBATh U OOBIICHATH (PU3MUECKUE SIBJICHUS HA
OCHOBE M3Y4YEHHBIX (DU3MUECKHUX 3aKOHOB M 3aKOHOMEPHOCTEH; OCBOCHHE METO/IOB
pelIeHrss pacuy€THBIX W KAueCTBEHHBIX 3aJad, TPEOYIOIIMX CO3MaHus W
UCTIONB30BaHUsl (PU3UYECKUX MOJIENeH, BKJIIOYas TBOPUYECKHE U MPAKTHKO-
OpUEHTHPOBAHHBIC 3aJaud; Pa3BUTHE HCCIEIOBATEILCKUX YMEHHUH: HaOII0AaTh
SBIICHUSI M U3MEPATh (M3MUECKUE BEJIMUMHBI, BBIIBUTATh TUIIOTE3bI U TpeEJIaraTh
AKCIIEPUMEHTAIbHBIE CITOCOOBI MX MPOBEPKH, IAHUPOBATH U MPOBOJIUTH OTIBITHI,
DKCIIEPUMEHTAIbHBIC HCCIEAOBAaHUS, AHATU3UPOBATh TOJyUYEHHBIC MHAHHBIE W
JienaTh BBIBOJBI; OCBOCHHE NPUEMOB paboThl ¢ uHOOpMaImeln (U3NIECKOro
coJepKaHusl, BKJIOYash MHGOPMAIMIO O COBPEMEHHBIX JOCTIKEHMSX (DU3HKH,
UHTEpIIpeTallud M KPUTUYECKOE OLIEHMBaHWE HWH(OpMaLKU; 3HAKOMCTBO CO
chepamu  TpPOo(PECCHOHATLHON JAESITEIBPHOCTH, CBS3aHHBIMH C  (U3HKON, U
COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAaHHBIMM Ha JOCTIKEHUSAX (PHU3UUECKON
HayKH.



Ha u3yuenue ¢pusuku (yriyOnEHHBIN ypoBEHb) HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus orBoautcs 340 gacoB: B 7 kiacce — 102 vaca (3 yaca B Hefenm0), B 8
kiacce — 102 yaca (3 yaca B HeAeno), B 9 kinacce — 136 yacoB (4 yaca B HEJICIIO).



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYKAKOIIEr0 MUPA.

dusnka — Hayka O mpupoje. SBiIeHus mpUpoAbl (IEMEHTHI COJEpKAHUSA,
BKJIIOYAIOIINE MEXIpPEAMETHbIE CBsi3H). DU3MYECKUE SIBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckre BeauuuHbl. PazMepHocTh. EnuHuUIBI (QU3MUECKUX BEJIWYUH.
N3mepenne @uiznueckux BelWyuH. OTanonbl. @usnmyeckue mnpubdopsl. lleHa
nenenusi. [lorpemrnocts u3mepenuii. [IpaBuna Ge3omacHoro Tpyaa mnpu padore c
nabopaTopHbIM 000pynOBaHMeM. MexayHapoaHas cucteMa enunuil. llepeBoj
BHECHUCTEMHBIX eauHHI] B equHuIbl CH.

Kak ¢usuka u gpyrue ecrecTBEeHHbIE HAYKU U3y4aroT pupoy. EctecTBeHHO-
Hay4YHBI METOJ TMO3HAHWS: HAONIOJEHHWE, IIOCTaHOBKAa HAy4YHOTO BOIPOCA,
BBIJIBIDKCHUE THUIIOTE3, DSKCIEPUMEHT II0 TMPOBEPKE THUIOTE3, OOBICHECHUE
HaOmogaemoro siieHus. Onucanue GU3NIECKUX SIBJICHUN C TTIOMOIIBIO MOJIEeTIEH.

Hemoncmpauuu.

MexaHnueckue, TEIIOBBIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
SIBJICHUSL.

dusnyeckue MpUOOPbl M MPOIEAypa MPSMBIX HM3MEPEHUM aHaJIOTOBBIM U
U (HPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue eHbl AeJeHUS KAl U3MEPUTEIHHOTO MPUOOopa.

N3mepenue pacCTosIHUMN.

N3mepenue mionaan 1 oobéMa. MeTo 1 najeTku.

N3mepeHne BpeMeHHN.

N3mepenne 00bEMa JKUIKOCTH U TBEPAOTO TETa.

Onpenenenue pasMepoB MajbiX Tesl. MeTon psaoB.

[IpoBeneHrue wuccaeOBaHUA MO NPOBEPKE THUIOTE3bl: JATBHOCTH IMOJETA
[IapuKa, MyneHHOTO TOPU30HTAIBHO, TEM OO0JIbINE, YeM OOJIBIIE BHICOTA ITyCKa.

Paznean 2. IlepBoHayasibHbIEe CBeJCHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BemecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl U Macchl. ONBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBwxenue dyactuil BemiecTBa. CBsI3b CKOPOCTH JBHXKEHUS YACTHUI[ C
temnepaTypoil. bpoyHoBckoe aBwxkenue. duddysus. BzaumoneiictBue wyactuil
BEILIECTBA: MPUTHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOEHUE Ta30B, KUJIKOCTEN U TBEPABIX



(kpucTammyecknx) Tesl. B3auMocBA3b MeXAy CBOMCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHMSIX M MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

Habnronenrie OpoyHOBCKOTO ABUKEHUS.

HaoGmonenne nuddysun.

Habmronenue siBieHM, 0OBSICHIIOMUXCS MPUTHKEHUEM WJIN OTTATKHBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

OrueHka quaMeTpa aroMa METOJIOM PSAOB (C UCToNIb30BaHueM (oTorpaduii).

OneITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKECHHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexannyeckoe naBwxkeHue. Ilyte u  nepemenieHne. PaBHOMepHOe U
HEepaBHOMEpPHOE JABMKeHHEe. CBOOOJHOE MaJeHuE Kak MpUMEpP HEPAaBHOMEPHOIO
nerkeHus Ten. Ckopoctb. CpelHsAs CKOPOCTHh IIPU HEPABHOMEPHOM JIBUKEHUU.
Pacuér nytu u BpeMEeHU JBUKECHUS.

['paduku 3aBUCMMOCTEH BETWYHMH, OIHKCHIBAIOMIUX JBWXKeHUe. OOmue
MOHATUST 00 OTHOCUTENBHOCTU JBIKEeHUs. CJOXKEHHWE CKOpOCTEeH i Ted,
JBHKYIIUXCS MMAPaJIIENBHO.

SIBnenne uHepuMU. 3aKOH MHEpUMHU. B3anMonencTBue Ten Kak NpUYMHA
U3MEHEHHS] CKOPOCTH [IBM)KEHHUS Tel. Macca Kak Mepa HWHEPTHOCTH Tella B
MIOCTyNaTeIbHOM JBWXKEHHH. [lmoTHOoCcTh BemecTtBa. CBA3bP IUIOTHOCTH €
KOJMYECTBOM MOJIEKYJl B eauHuLe o0béma BemectBa. (CMecM U CIUIABBI.
[ToBepXHOCTHAs ¥ JIMHEWHAS IUNIOTHOCTb.

Cuiia Kak xapakTepUCTHKa B3auMoJercTBUS Ted. Cuia ynpyrocTd W 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMOIIBK JUHAMOMETPA. SIBIIEHME TATOTEHUS U CUJIA
TsokecTd. Cuiia TSDKECTH Ha Apyrux ruiaHetax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HaPaBJIEHHBIX MO OJHOU npsMoil. PaBHozaeicTByromas cui. Cuila TpeHUs.
TpeHue CKoNbKEHUS U TPEHUE MTOKOs, BA3KOE TpeHue. TpeHne B IPUPOAE U TEXHUKE.

Hemoncmpayuu.

Hab6nronenne MexaHMuecKoro JIBIKCHUS TeTa.

N3mepeHne CKOpOCTH NMPSIMOJIMHENHOTO JBUKEHHS.

HabGnronenue siBjeHUST MHEPIIUH.

HabGnrogenue n3MeHeHust CKOpOCTH MPU B3aUMOICHCTBUU Tell.

CpaBHEHHE Macc MO B3aUMOJIEVCTBUIO TEL.

CrnoxeHue CUJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.



Jlabopamopnsie padomul u onsimel.

OnpeneneHne CKOPOCTH PABHOMEPHOTO ABWKEHUS (IIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOTr0 aBTOMOOWJIS M TaK JaJiee).

Omnpenenenue cpelHEed CKOPOCTH CKOJBXKEHUS Opycka WM IIapuKa IIo
HAKJIOHHOU INTOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

OneIThI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh PpacTsOKeHHS  (1edhopmariiim)
MPYKUHBI OT MIPUII0KEHHON CHUIIBI.

OMnBIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT CUJIbI
JABJICHUS U XapaKTepa CONMPUKACAIOLIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. Cuia napnenns. CnocoObl YMEHBIICHHS U YBETUYECHUS JaBICHUS.
JlaBrieHue raza. 3aBUCMMOCTD JIaBJICHHS T'a3a OT 00bEMa U TeMreparypsl. [lepenaua
NABJEHUs TBEPABIMU TEJNaMHU, JKUJAKOCTAMU M ra3amu. 3akoH Ilackans.
[THeBMaTHYECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJCHUS  KUJAKOCTH  OT  TIIYOMHBI  MOTPY>KCHHUS.
I'mapocratnueckuii  mapagokc. CooOmaromuecs cocynel. ['mapaBnuyeckue
MeXaHU3Mbl. VCroap30BaHuE BBICOKMX JABICHUU B COBPEMEHHBIX TEXHOJOTHUSX.
Y CTpolCTBO BOJIONIPOBO/IA.

AtMocdepa 3emnn u atMmocdepHoe naBieHue. [IpuyuHBI CylecTBOBAHMS
BO3AylIHON o0onouku 3emun. OmnbiT Toppuuermu. M3Mepenue armocdepHOro
JABJIEHUS. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJIEHUS OT BBICOTHI HAJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHnss aTMOC(EPHOTO TABJICHHUS.

JlelicTBuE KUAKOCTH U ra3a Ha NOTrpyKEHHOE B HUX Teno. BriTasikuBaromas
(apxumenoBa) cuia. 3akoH ApxumMena. Y CIOBUE BO3HUKHOBEHUS BBITATKUBAIOIICH
(apxumenoBoif) cuiibl, moaTrekanue. [lnaBanue Ten. BozmyxoriaBanue.

Hemoncmpauuu.

3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIIEPATYphI.

[lepenaua naBneHUs KUJIKOCTHIO U TA30M.

Coobmiaromuyecst COCyIbl.

['mapaBauyueckuit mpecc.

[IposiBieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCUMOCTh BBITAJIKHUBAIOUIEH CUJIBI OT 00bEMa MOTPYKEHHOM B KUIAKOCTb
YaCcTHU TeJa U IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue niaBaHMs TeJ: MUIABAHWE WM MOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOILIEHHSI INIOTHOCTEN TeJa U KUJIKOCTH.



Jlabopamopnsie padomul u onsimel.

HccnenoBanre 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMa MOrpYyX EHHOUN B
KUJKOCTh YaCTH TeJa.

OrnpeneneHue BbITAIKABAIOIIEH CUJIbI, JEHCTBYIOIIEH HA TEJO, MOTPYKEHHOE
B JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CHUJIbI, IEUCTBYIOIIECH HA TEJIO B
KUJKOCTH, OT MacChl TeNa.

OnbITeI, AEMOHCTPUPYIOIIUME  3aBUCUMOCTb  BBITAQJIKHUBAIOIICH  CHUIIBI,
JEUCTBYIOIIEH Ha TEJ0 B KUIKOCTU, OT 00BEMA MOTPYKEHHOW B )KUIKOCTb YaCTH
T€JIa ¥ OT IUIOTHOCTH KUJKOCTH.

KoHcTpynpoBanne apeoMeTpa Wi KOHCTPYUPOBAHUE JIOAKH U ONPEIEIICHUE
€€ rpy30H0AbEMHOCTH.

Pa3znen 5. PaGoTra 1 MOIIHOCTB. JHePrus.

Mexannueckas padoTa JJIsi CHJI, HAalIPaBJIEHHBIX BJIOJIb JUHUU TIEPEMEIICHUS.
MomHoCTb.

[IpocThie MEXaHU3MBI: pblYyar, BOPOT, OJIOK, MOJUCIIACT, HAKJIOHHAS TIJIOCKOCTb,
HOKHUYHBIN MexaHu3M. MomeHT cuiibl. PaBHOBecue pbiuara. [IpaBniio MOMEHTOB.
[IpuMeHeHue mpaBuiia paBHOBECHS phluara K OJIOKY. «30J0TO€ MPAaBUIIO» MEXAHUKH.
KIIJ] mpoctbix MexaHu3MoB. [IpocTeie MeXaHU3MBI B OBITY, TEXHUKE, )KHUBBIX
OpraHu3Max.

Mexannueckass dHeprus. KuHernueckas ¢ TOTEHIMATIbHAS DHEPTHUSL.
[IpeBpaiieHre OAHOTO BUAA MEXaHUYECKOM SHEPIUU B APYroi. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Hemoncmpauuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHUil paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOW MIIOCKOCTH.

N3yuenne npaBuia peluara JJisi HOJIBHYKHOTO U HEMOABUYKHOTO OJIOKOB.

Omnpenencane KIIJI moaBuKHOTO M HETIOBH)KHOTO OJIOKA.

Omnpenenenne pabOThl CHIIBI YIPYTOCTH TIPH MOABEME TPY30B TIPHU MTOMOIIN
MOABYKHOTO OJIOKA.

N3ydeHune 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.



8 KUIACC

Paszneua 6. TenuioBbie siBJICHUS.

OCHOBHBIE MOJ0KEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUN CTPOCHHUS BEIIECTBA.
Macca u pazmepsl aTOMOB M MOJIEKYJ1. OMBIThI, MOATBEPKIAIOIINE OCHOBHBIE MOJIOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.

Mopenn TBEPAOro, KUAKOTO M Tra3000pa3HOr0 COCTOSTHUM BELIECTBA.
Kpucramnnueckue u amopdusie Tena. ['padeH — HOBBIM Marepuan Ui HOBBIX
TEXHOJOTHH. TEXHONOrMM TMOJy4YeHHUS HCKYCCTBEHHBIX anMa3zoB. OObsIcHEHHe
CBOMCTB Ta30B, JKUIAKOCTEW M TBEPABIX TEI HA OCHOBE ITOJIOKECHHMU
MOJIEKYISIPHOKHHETUYECKOM TeopuH. [lOBEpXHOCTHOE HATSKEHHWE, CMaduMBaHUE,
KaIWULIPHBIC SBJICHUS. TEIoBoe pacClIMpeHUe U CKaTUE. 3aBUCUMOCTD JTaBJICHUS
rasa ot o0béma, TeMIepaTypsl.

Temneparypa. CBs3p TemMmeparypsl CO CpEAHEN KUHETUYECKON 3HEprueu
TEIUIOBOTO IBM>KEHUS YaCTHULL. TeMnepaTypHbIe IIKAJIbI.

Buytpennsis  sHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEW SHEPIHH:
TeIUIonepeaaya u copepuieHue padoTel. Bunbl Termnonepenayn: TemaonpoBOAHOCTb,
KOHBEKIMSA, WU3JIydeHue. Buapl Temonepenaum B OPUPOJE U TEXHHUKE.
HeobpaTtuMoCTh TEMIOBBIX MPOIECCOB.

KonnuectBo Temnotel. YenabHas TEMIOEMKOCTh BEIIEeCTBA. TeriooOMeH u
TeII0Boe paBHOBecue. 3akoH HpioToHa-PruxmaHna. YpaBHeHHE TEIIOBOTO OasiaHca.

[InaBieHrEe M OTBEPACBAHUE KPUCTAJUIMYECKUX BEIIECTB. Y I€JbHAs TEIUIOTA
mnaieHus. [lapoobpazoBanue u xonaeHcanus. Ucnapenue. Kunenue. Y aenbHas
TEIJI0Ta NapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KHIIEHUS OT aTMOC(EepHOTO
naBieHUA. HachlleHHBIN 1 HEHACBIIECHHBIN TTap. BiaxxHOCTH BO3AyXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniunel pabotel TemnoBbix naurareneil. KIIJ[ TemnoBoro nsurartens.
TeruioBple ABUTaTENIM M 3allUTa OKpYXKAOWIEHW cpenbl. TeIuioBble NOTEPU B
TEIUIOCETSX.

3aKOH COXPAaHEHMS M IMPEBPALICHUS 3HEPIMU B MEXAHMYECKHX W TEIUIOBBIX
MIPOIIECCAX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

HaGmonenune nuddysuu.

HaGniogenue sBIEHUN TMOBEPXHOCTHOTO HATSKEHUS, CMayuUBaHUS W
KaWUISIPHBIX SIBJICHUM.

Habiro1eHue TenaoBoro paciiupeHust Tedl.

M3MeHeHne naBiieHUs Ta3a NpU U3MEHEHUM O0bEMa W HArpeBaHUM WIIU
OXJIQXKCHUU.



[IpaBuiia u3MepeHUs TEMIIEPATYPBI.

Bunae! Tenonepenayu.

OxJtaykieHue Ipyu COBEPIIEHUH PabOTBHI.

HarpeBanue npu coBepiieHUN padOThl BHEITHUMU CUJIaMHU.

CpaBHEHHE TEIIIOEMKOCTEN pa3InNYHbIX BELIECTB.

Hab6nronenue xumneHus.

HabGnrogenue nocTossHCTBa TEMITEPATYPhI IPH TIIaBICHUH.

Moenu TEeIIOBBIX JABUTAaTEIICH.

Jlabopamopuvie pabomul u onvimol.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OMnBITEI IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIA WIIM Caxapa.

N3mMepenue Temnepatypsl Ipy MOMOIIY KUJKOCTHOIO TEPMOMETPA U JJATUUKA
TEeMIEPaTypPHI.

OneIThl MO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJIOHE MINPHUIIA.

HccnenoBanue 3aBUCHUMOCTH JIaBJIGHHUS BO3AyXa OT €ro oo0béma u
TEMIIEPaTypHI.

[IpoBepka rUMOTE3bl JTUHEMHOW 3aBUCUMOCTH JJIMHBI CTOJIOWKA YKUJKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne w3MeHeHUs BHYTPEHHEH OJHEpPruuM Telna B pe3yibTaTe
TEIIonepeaul U padoThl BHEITHUX CHJL.

HccnenoBanue BJICHUS TEIJIO00OMEHA MPU CMEUTMBAHUU XOJIOIHOM U Topsiyeit
BO/IBL.

Omnpenenenne KOIMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOM MPHU TETUIOOOMEHE ¢
HarpeThiM METAIMYECKUM LIUIUHIPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeioToHa-Puxmana).

Ornpenenenue ynenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca UCIIapEHNUs.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIb/IA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTpuzanms Ten. JIBa pona aNEeKTpUYECKUX 3apsaoB. BzammoneilicTBhe
3apspKeHHBIX Tell. 3akoH Kymnona.

OnekTpudeckoe noJsie. Hanmpsx€HHOCTh anekTpuueckoro nojs. [IpuHuun
CYINEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpudecKux 3apsaoB. DJIEMEHTApPHBIN 3JIEKTPUUYECKUN 3apsi.
Crpoenne aroma. I[IpoBOAHMKH, HAUDIEKTPUKH U TOJYHNPOBOJHHUKU. 3aKOH
COXPAHEHMS IEKTPUUYECKOTO 3apsaa.



DNEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHMUSI 3JIEKTPUUYECKOTO TOKA.
WM cTOYHUKM TMOCTOSHHOTO TOKA. JIEHCTBHUSI SIEKTPUUECKOTO TOKa (TEMJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B METAJIIaX, KUIAKOCTIX U razax.

OnekTpuyeckas nenb. Cuia Toka. DIEKTPUUECKOE HaNpshKEHUE. AMIIEPMETP
Y BOJBTMETP B LIENH MOCTOSHHOTO TOKa. CONPOTHUBIIEHUE TPOBOJAHUKA. Y IEIBHOE
CONPOTHUBJIEHUE BemecTBa. 3akoH Oma s ydactka uenu. [locnmenoBarensHoe U
napajuielIbHOe COeUHEHHE MPOBOAHUKOB. DJC B lenM MOCTOSIHHOTO TOKA. 3aKOH
Oma mna nonHod uenu. IlpaBuna Kupxroda. Pacué€r mpocThIX 3IeKTpUYECKUX
uenen. HenrmHelHbIe 3JIEMEHTHL.

PaboTa 1 MOIITHOCTB AJEKTPUUYECKOTO TOKA. 3akoH [[xoynsa-JleHia. DnekTpuieckue
LENU U OTPEOUTEH IEKTPUUECKON dHEepruu B ObITy. KopoTkoe 3aMbIkaHUeE.

[TocTostHHBIE MarHUTHL.  B3auMOIEeNCTBUE ITOCTOSHHBIX MarHuTOB.
MaruauTtHoe nojie. MarautHoe noJjie 3eMJIH U €ro 3HaueHHue IS J)KU3HHA Ha 3emiie. OnbIT
Opcrena. MarHutHoe 1nose 35ekTpudeckoro Toka. Oneit Ammnepa. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. /[€MICTBUE MArHUTHOTO MOJISI HA IMPOBOJHUK ¢ TOKOM. Cuna
Awmriepa u onpeneneHue €€ HarpaBIeHus. DJIEKTPOABUTATENIb TOCTOSSHHOTO TOKA.
Hcnonb30BaHuE 3JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnertel @apanes. SBnenne smekTpoMarauTHOW MHAYKUMU. [IpaBumiio Jlenna.
DIJIEKTPOreHEPATOP. CnocoObl MIOJTyYEHHUS ANEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHIIMM Ha BO30OHOBJISIEMBIX HCTOYHUKAX DHEPTUU. DKOJIOTUUYECKHUE
pOOIeMBbI SHEPTETUKHU. TOTITMBHBIE JIEMEHTHI M 2JIEKTPOMOOKIIH.

Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa pozia 3JIEKTpUUYECKUX 3apsAA0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.

YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DJIEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MogenupoBanue CHIOBBIX JIMHUM 3JEKTPUYECKOTO IO C MOMOIIBIO
OyMa)KHBIX CYJITAHOB.

[TpOoBOIHUKH U TUDJICKTPUKH.

HcTOuHMKHM TTOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIii pa3psia.

N3mMepeHue Cuilbl TOKa aMIIEpMETPOM.

N3MepeHune 3eKTpUYECKOTO HAIPSIKEHUSI BOJIbTMETPOM.

Peocrar n MmarasuH cCOnpoTUBIIEHUN.

B3anmoielicTBrE MOCTOSSHHBIX MAarHUTOB.

MoaennpoBaHrue HEBO3MOKHOCTH PA3CICHUS MTOIOCOB MATHUTA.



MonenvupoBaHie MarHUTHBIX MOJIEH MOCTOSSTHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1mojie Toka. DJIEKTPOMAarauT.

JleficTBHEe MarHUTHOTO MOJIsi HA TPOBOJHUK C TOKOM.

DNEKTPOABUTATEIb MOCTOSIHHOTO TOKA. OTBITHI

dapajest.

DIEKTPOTeHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

OnpIThl MO HAONIOACHUIO HJIEKTPHU3alMKM TEJI NPU CONPUKOCHOBEHUU U
WHIYKIHUEN.

HUccnenoBanne JEWCTBUSL 3JIEKTPUYECKOTO TMOJI HA MOPOBOAHUKU U
JTUDJIEKTPUKH.

COopKa ¥ UCTIBITAHNE AJIEKTPUICCKOM IETH IMOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCMMOCTH CHIIBI TOKA, TPOTEKAOUIETO YE€pPE3 PE3UCTOP, OT
HaIpsHKEHUST Ha Pe3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD DJIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJIHUKA OT €T0 JJIMHBI, IUTOIIAIN MTOTIEPEYHOTO CEYCHHS M MaTeprara.

OmnpeneneHue y1eaIpHOTO COMPOTUBICHUS MPOBOIHUKA.

[IpoBepka TmpaBWia CIIOKCHUS HANPSHKCHUW TIPH  TOCICI0BATEIHHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna JUisi CUJIBI TOKa TPH MapaUIeIbHOM COCAMHEHUH
PE3UCTOPOB.

Omnpenenenue I/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeINOJIHEHUS 3aKOoHA OMa JJ1s TOJTHOM 1eNnu.

W3y4yeHue BOJBTAMIIEPHBIX XapaKTEPUCTUK HETUHEHHBIX AJIEMEHTOB (JIAMITBI
HaKaJIMBAHWS WJIH TTOJYITPOBOIHUKOBOTO THO/A).

Omnpenenenue pabOThI AICKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.

OmnpeneneHne MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIACIIEMON Ha PE3UCTOpE.

Onpenenenue KIIJ[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aMMOJICUCTBUS TIOCTOSIHHBIX MarHUTOB.

W3y4yenne MarHuTHOTO TOJII TIOCTOSIHHBIX MarHUTOB MPU UX OOBEUHEHUU U
pazzieneHuu.

HccnenoBanne necTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh CHJIBI B3aUMOJICUCTBHS KATYIIIKU C
TOKOM M MarHuTa OT CWJIbl M HampaBlieHWs TOKAa B KATyIIKe W OT HAJIAYUS
(OTCYTCTBHS) CEpACYHUKA B KaTYIIIKE.

N3y4yenune neicTBUS MarHUTHOTO TIOJISl HA TIPOBOJHUK C TOKOM.

KoHcTpynpoBanue u nzydueHue padoThbl JJIEKTPOABUTATES.



N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OneITEI 1O HCCICOAOBAHUIO SABJICHUA 3H€KTpOMaFHHTHOﬁ WHAYKIOHWH:
HCCICA0OBAHHNC W3MEHCHUI 3HAUYCHMS U HaIlpaBJICHUA HHAYKIIMOHHOI'O TOKA.

9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe JBWKeHUe. MarepuanbHas Touka. CrnocoObl ONHUCaHUs
MEXaHUYECKOTO JBIDKEHUS: TaONMYHBIN, rpadudeckuii, ananurnueckuid. Crucrema
orcuéra. OTHOCUTEIIBHOCTh MEXAHUUYECKOTO JIBHKECHHS.

BekTopHbIE BENIMYMHBI, OINEpPAllMM C BEKTOPAMH, IIPOCKLIHUH BEKTOPA.
PannycBekTop MaTepuanbHON TOYKH, IIEPEMEIICHUE Ha INIOCKOCTU. PaBHOMEpHOE
IPSIMOJIMHEWHOE JIBKeHHE. HepaBHOMEpHOE NpsAMOanuHEnHOe ABrKeHue. CpeHss
Y MTHOBEHHAsI CKOPOCTh TeJa MPU HEPABHOMEPHOM JBUKECHHH.

Yckopenne. PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBWXEHHE. Y CKOPEHUE
cBoOoaHorO naaenus. OnsiTel ["anumes.

I'padmueckas uHTEpIHpeTalds YCKOPEHHUS, CKOPOCTH, MPOMIEHHOTO MyTU U
MIEPEMEILICHHS IS IPSIMOJIMHENHOTO JBUKECHHS.

JIBukeHue Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY.

JIBmxeHne o oKpykHOCTH. JIMHEHAs CKOPOCTh, YIJIoBasi CKOPOCTh, IEPHUOJ
U yacToTa oOpallleHus Ipy paBHOMEPHOM JBUKEHHUH MO OKPY>KHOCTU. CKOPOCTH U
YCKOPEHHE NPU JBUKEHUU IO OKPYKHOCTH.

Bexkrop cunbl. PaBHOAEHCTBYIOIIAs Cra.

[IepBsiii 3ak0H Herotona. Bropoit 3akon Herotona. Tperuii 3akoH HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHusi: cuiia TPEHUsI CKOJIbKEHUS, CHIIa
TpEHUs OKOs1, Apyrue Bubl TpeHus. KoapduuneHt tpenus.

JIBUKEHHE TEN IO OKPY>KHOCTH MO/ IEVCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnu u noabémuasi cuia kpbuia. COBpEMEHHBIE JIETAaTENbHbIC
amnmapatbl, CyJa Ha TMOJABOAHBIX KpbUIbSIX, aHTUKPBUIO HA CKOPOCTHBIX
aBToMOOUJIsIX. [[BrKeHHe Mmoe3/1a Ha MarHUTHOM MOAYIIKE.

Cuiia TSHDKECTH M 3aKOH BCEMHUPHOTO TATOTEHMS. JIBMIKEHHME Tell BOKPYT
IPaBUTAIIMOHHOTO IeHTpa (B ToMm uyucie IuiaHer Bokpyr Cousnina). Ilepas
KOCMMYECKast CKOPOCThb. HeBECOMOCTD U Ieperpys3Ku.

PaBHOBecue matepuanbHON TOukH. AOGcomoTHO TBEpHOe Teno. PaBHoBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TskecTu.

Nmnynec Tena. U3MeHenne umiryiibea. UMITybC cuibl. YIIPyroe u Heynpyroe
B3aMMOJICHCTBUE. 3aKOHbl M3MEHEHHsS M COXpPAaHEHUs HMIyJibca. PeakTuBHOE
JIBUKECHHUE.



Mexannyeckass pabota W MOHIHOCTh. PaboTa cunm TsSKECTH, YIPYTrOCTH,
Tperust. CBsi3b sHepruu u padoThl. [loTeHIManpHas 3Heprus Tesna, MOJAHITOTO HaJ
ITOBEPXHOCTHIO 3eMin. [loTeHManbHas sHeprus c:kaTou npykuHbl. Kunetnueckas
sHeprud. TeopemMa O KMHETUYECKOW 3HEPruu. 3aKOH M3MEHEHUS U COXPaHEHHUS
MEXaHUYECKOM YHEPTUH.

Hemoncmpauuu.

HabGnrogenne MexaHM4ecKOTO JBHMKEHHUS Tejla OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEeHHE MyTe€ld M TPACGKTOPUN ABWKEHUS OIJHOTO M TOrO K€ Tea
OTHOCHUTEJIBHO PA3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.

HccnenoBanre NPU3HAKOB PABHOYCKOPEHHOTO JIBH)KECHHUS.

Habmroienue nBu»KeHus Tea Mo OKPYKHOCTH.

Habmroienne MexaHMYecKHUX SIBJICHUH, NPOUCXOSIIUX B CHCTEME OTCUETa
«Tenexka» mpu €€ pPAaBHOMEPHOM H YCKOPEHHOM JIBHOKEHUM OTHOCUTEIBHO
KaOuHeTa (QU3UKU.

HaOnronenue paBHOBeCHs TeJl, CBOOOIHOTO MaJIeHUsI, KOJIeOaHUs MasSTHUKA B
MHEPIUATBHBIX CUCTEMaX KaK MOATBEPKACHUE TPUHIIUIA OTHOCUTEIbHOCTH.

3aBUCHUMOCTb YCKOPEHUS T€JIa OT €T0 MACCHI U IEHCTBYIOIIEN HA HETO CUJIBL.

HabGnronenue paBeHCTBa CHIT TIPU B3aMMOJICHCTBUH TETI.

M3meHeHnne Beca Tesa Mpyu yCKOPEHHOM JBHKECHUH.

IIepenaua umiysbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICCTBUU TElL.

CoxpaHeHHe UMITyJIbCa IPU a0COIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITyJIbCa IPH YIIPYTOM B3aUMOJICHCTBUU.

HabGnrogeHnne peakTUBHOTO ABUKEHUSI.

CoxpaHeHue SHEpTruy Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHue SHEepPruu Mpu JABMKEHUH TeJla 01 JEHCTBUEM MPY>KUHBI.

Jlabopamopuwie pabomul u onvimaol.

KoHcTpynpoBanue TpakTa i pasrOHa M JAJbHEWILEr0 PaBHOMEPHOIO
JIBH>KCHUS IIAPUKA WIIN TEIIEKKHU.

Omnpenenenne cpeHei CKOPOCTH CKOJIbKEHUS OpycKa WU IBUKEHUS IIapuKa
I10 HaKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpPEHUs Tejla IPU PABHOYCKOPEHHOM JBHWIKEHHHM IO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH NYTH OT BPEMEHM NPH PABHOYCKOPEHHOM
JBUKEHUHU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka runoTessl: €Ciu NpHU PaBHOYCKOPEHHOM JABUKEHUM 0€3 HauaabHOU
CKOPOCTH ITyTH OTHOCSITCS KaK PsIi HEYETHBIX YHCEII, TO BPEMEHA OJJUHAKOBBI.



HccnenoBanue NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCMMOCTA  CHJIBI  TPEHUS CKOJIBKEHUST OT  CHJIBI
HOPMAaJIBHOTO JIABJICHHUSI.

Onpenenenue kodhGuieHTa TPEHUSI CKOIBKEHUS.

Ornpenenenue KECTKOCTH NPYKUHBI.

HccnenoBanre 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BOSHUKAIOUIEH B IPYKUHE, OT
cTerneHu aeopMaIiy Mpy>KUHEI.

Omnpenenenre pabOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM IBIIKEHUHW Telia TI0
TOPU30HTATBHON OBEPXHOCTH.

Onpenenenue paboThl CHIIBI  YOPYrOCTH TpU  THOABEME Tpy3a C
MCIIOJIb30BaHUEM HETOJIBUYKHOTO U TTOABUKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJHBIL.

KonebarensHoe nBuxeHrne. OCHOBHbBIC XapaKTEPUCTUKKU KOJICOAHUI: TIEpHOI,
4yacTtoTa, aMmIiuidtyja. [‘apmMoHudeckue KojeOaHus. 3aryxarolue KojaeOaHusl.
Boinyxiennblie konebanus. Pesonanc.

MareMatnueckui M NPYKUHHBIM MasTHUKU. lIpeBpaieHue sHeprum Inpu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexanuueckue BoaHbL. [IpomonbHbie W momnepeuHble BOJHBIL. (CBOKCTBa
MEXaHUUYECKUX BOJIH: MHTepdepeHuus u audpakius. [muHa BOJIHBI U CKOPOCTh €&
pacrpocTpaHeHus. MexaHnuecKre BOJIHBI B TBEPJIOM TeJE, CEICMUYECKUE BOJIHBI.

3BykK. PactipocTpaHenue u oTpakeHue 3ByKa. [ pOMKOCTb 3ByKa U BbICOTA TOHA.
Pesonanc B akyctuke. UHdppa3Byk u ynbTpa3Byk. Vcnonas3oBaHue yinbTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTHSIX.

Jemoncmpayuu.

HaOmronenne koneOGaHWi Ted IIOA JEWCTBUEM CHJIBI TSKECTU U CHJIBI
YIOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenune BRIHY)ICHHBIX KOJICOaHMWI U PE30HAHCA.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJH (HAa MOJIEIH).

HaoGmonenune natepdepeHiuu u 1uppakiiui BOJIH Ha TTOBEPXHOCTH BO/IBI.

Hab6nronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTHYECKHUI PE30HAHC.

Jlabopamopuwie pabomul u onvimaol.

Omnpenenenne 4acTOThI U MEPUO/Ia KoJIeOaHU MAaTEMAaTHIECKOTO MasTHUKA.

OmnpeneneHre 4acToThl U MepUoa KoJieOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIEpHOJa KoJieOaHUM Tpy3a HA HUTH OT JITUHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH Meproia KoiaeOaHuil MPYKUHHOTO MasiTHUKA OT
Macchl rpy3a.



[IpoBepka HE3aBHUCHMMOCTH TNepuojAa KojeOaHWW TIpy3a, MOJBEIIEHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OnbITHI, TEMOHCTPUPYIOUIUE 3aBUCUMOCTD MepUoja KojieOaHui Mpy>KMHHOTO
MasiTHUKA OT MacCChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHMUS.

Pazgea 10. DneKTpOMAarHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

DIIEKTPOMarHuTHOE noJsie. DJIEKTPOMarHUTHBIE BOJIHBI. CaoiicTBa
AIEKTPOMArHuTHbIX BOJIH. [IIkana snekTpoMarHuTHbIX BOJIH. Mcnionbs3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBsi3U. Pannonokanus. Kocmuueckas CBs3b.

OnekTpoMarHuTHas npupoga csera. CKOpocTh cBeTa. BoiaHOBBIE CBOMCTBa
cBeTa: MHTEephEepeHIUS U TUPPAKIUSL.

Jemoncmpayuu.

CBOMCTBA PJIEKTPOMATHUTHBIX BOJIH.

HNurtepdepenius u nudpaxius cBera.

Jlabopamopuwie pabomul u onvimol.

N3yyeHue CBOWCTB SJIEKTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOMJIBHOTO
tenedoHa.

[IpoBeneHue OMBITOB 1O HAOIIOACHUIO UHTEPPEPEHIINH U TUDPAKIIUK CBETA.

Paszgea 11. CBeroBblie siBJICHHS.

JlydyeBast Mozenp cBeTa U reoMeTpuyeckas ontuka. Microunuku ceera.
[IpssMOTMHENHOE pacpPOCTPAHEHHUE CBETA. 3atmennst  CoiHIa 151 JlyHsI.
OTtpaxenue ceta. [nockoe 3epkano. 3akoH oTpaxkeHus ceeta. [loctpoenue
N300pakeHN, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBeta. 3akoH mpenomiieHus cBera. [lonHoe oTpaxkeHue cBeTa.
Hcnonb30BaHre MOJHOTO OTPAKEHUSI B ONTUYECKUX CBETOBOJIAX, ONTOBOJIOKOHHAS
CBSI3b.

JIunza, xox nyyeit B nuH3e. @opmysa TOHKOM JuH3bL. [locTpoeHue n3o0paxeHui,
c(hopMHUPOBAHHBIX TOHKOU JIAH30M. Onrudeckas cucrema
¢doToamnmapara, MUKpOCKOTNa U Teneckorna. ['a3, kak ontuyeckas cuctema. banzopykoctb
U JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crnektp. Omnbitel HeloTona. CroxeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucmnepcus ceera.

Hemoncmpayuu.

[IpssmonuHeHOEe pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomryuenue n300pakeHU B IIIOCKOM 3€pKaie.

[Ipenomnenue ceera.

OnTryecKkuil CBETOBO/I.

Xona mydeil B coOuparoiieii TnH3e.



XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tomyuenune n300paxeHuil ¢ IOMOUIBIO JIUH3.

[TpuHuun aevictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

Monens riasa.

Pa3noxenue 6eoro cBera B CIEKTP.

[Tonyuenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH yIjla OTPa)XXEHHSI CBETOBOIO Jyya OT yIJia
IIaJICHUS.

N3ydeHue cBOMCTB U300pakeHUs B INIOCKOM 3€pKaie.

HccnenoBanue 3aBUCMMOCTH YIjla IPEIOMIIEHHUS OT YIjla NaJeHUsI CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tosryuenue n300pakeHNii ¢ MOMOIIBIO COOMPAIOLIEH JIMH3HI.

Omnpenenenue (HOKYCHOTO PAcCTOSIHUSI U ONTHUYECKOW CHJIBI coOMparoiein
JINH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl TIO BOCHPUSITHIO I[BETAa MPEAMETOB MpPHU UX HAOJIIOICHUH 4Yepe3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u 1uranerapHas monens aroma. Mogenb atoma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTta- u ramma-usnydeHus. CTpoeHHUEe aTOMHOIO
anpa. Hyxionnas wMozens aromHoro sapa. M3orombel.  PannoakTuBHBIE
npeBpainieHus. [lepuon nomypacnana atoMHbIX snep. [eiicTBre pagmoaKTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3MbIL. 3alUTa OT PAIMOAKTUBHOTO U3ITyUYCHUSI.

SnepHbie peakuuy. 3aKOHbI COXPAHEHHS 3apAIOBOrO M MacCOBOTIO YHUCEI.
DOHeprus CBsI3M aTOMHBIX saep. CBs3b Macchl M 3Hepruu. Peakuuu cuHTe3a U
nenenusd saep. Ucrounuku sHeprun ConHa u 3BE31. SlnepHas sHEpreTuka.
DKoJIOTUYeCKHe MPOOJIEMBI SIACPHON YHEPTETUKH.

Hemoncmpauuu.

CrekTpbl U3Ty4YEHHUS U TTOTJIOIICHMUS.

CnexTpsl pa3In4yHbIX Ta30B.

CnekTp Boaopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

Pabota cuéTunka HOHU3UPYIOMINX U3TYyUCHH.

Peructpanus uzinydyeHus: IpUPOJHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimaol.

HaOnroienue CrlomHbIX U JIMHERYATHIX CIIEKTPOB U3ITyYCHUS.



HccnenoBanue TPEeKOB: U3MEPEHUE SHEPTUU YACTUIIBI IO TOPMO3HOMY MYTH
(o potorpadusm).

W3mepenne paainoakTUBHOTO GOHA.

IHoBTOPHUTEIHLHO-00001AOIIUI MOLYJIb.

[ToBTOpHUTENBEHO-00001IAIOIMI MOYJIb NIPEAHA3HAYEH Ul CUCTEMaTU3aluu
1 0000IIEHHSI TPEIMETHOTO COAECPKAHUS U ONbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO
OpU M3YyYEHUU BCEro Kypca (U3MKM YriayOlnEHHOIO YpOBHSA, a TaKkxke I
HOJIFOTOBKU K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY 110 (PU3HKE.

B nmpouecce wu3ydeHHs JAHHOTO MOAYJS peaTU3ylOTCs H  MOIY4aroT
JanbHENIIee pa3BUTHE Y4eOHbIE JAEWCTBUSA, OOECIEUMBAIOUINE JIOCTHXKEHUE
OpPEIMETHBIX W METAlpeIMETHBIX pe3ylbTaToB 00ydeHHs, (POpMHUpPOBAHUE
€CTECTBEHHO-HAYYHON IPaMOTHOCTU: OOBSCHEHUE U ONMCAHUE SIBICHUN Ha OCHOBE
OpUMEHEHUs1 (U3NYECKUX 3HAHWM, HCCIIENOBATEIbCKUE AECUCTBUA (BBIABHKEHUE
TUIIOTE3, MOCTAHOBKA LEIM W IUIAHUPOBAHUE MCCIIEIOBAaHUS, aHAJIU3 JaHHBIX U
MOJIy4€HHUE BBIBOJIOB).

[IpeanoutuTenbHOM (POPMOIl  OCBOGHHMSI MOIYJSl SIBISETCA IPAKTHKYM,
nporpaMmma KOTOpPOro BKJIFOUYAET:

pelIeHre 3a7a4, OTHOCSIINXCS K Pa3IMYHBIM pa3zesiaM U TeMaM Kypca
¢u3MKK, B TOM 4YHCIE 3a/lady, MHTETPUPYIOLINX COJEp’KaHUE Pa3HbIX pPa3JesioB;
BBHITIOJIHEHHUE JIA0OpAaTOPHBIX PAOOT W OMBITOB (BKJIOYAsh pabOThI M OMBITHI U3
nepeyHeil K paszfenaM Kypca) B YCIOBUAX CaMOCTOSITENIbHOTO IUIAHMPOBAHMS
IPOBEJCHUS MCCIeI0BaHMs, BbIOOpa 1 0OOCHOBAHMSI METOJIa U3MEPEHUS BEJIUYMH,
COOpPKM HKCINEPUMEHTAIbHON YCTAaHOBKH; BBINOJHEHHWE MPOOJIEMHBIX 3aJaHUN
IPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa (3aJaHusi IO €CTEeCTBEHHO-HAyYHOMU
I'PaMOTHOCTH ), B TOM YHUCJIE 33JaHUI C MEKITPEAMETHBIM COJIepKaHueM; paboTy Haj
TPYNIIOBBIMH WM MHAWBHUTyaJIbHBIMH IIPOCKTAMH, CBI3aHHBIMU C
coJiep>KaHreM Kypca (PU3uKH.

N3ydyeHne MNOBTOPUTENBHO-0000IIAIONIETO MOIYJISI MOXET 3aKaHYMBATHCS
IPOBEJCHUEM JMAarHOCTUYECKOM paboThl 32 Kypc (PM3HMKHU YrIIyOJIEHHOTO ypOBHS,
BKJIIOYAIOLIEH 3aJaHUsl Pa3HOTO YPOBHS CJIOXHOCTU. Pe3yibTaTbl BBIOJHEHHS
JMArHOCTHYECKON paboThl MOTYT MOKA3bIBaTh CTETICHh TOTOBHOCTH OOYYarOIIMXCS
K OCHOBHOMY TOCY/IapCTBEHHOMY 2K3aMeHY 10 (U3uKe, a TAK)Ke CBUIETEIILCTBOBATh
O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHON TPAMOTHOCTH.

[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBI I10 ®U3UKE
HA YTJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3yuenne pu3nku Ha ypOBHE OCHOBHOT'O OOIIEr0 0Opa30BaHUS HAIPABIICHO
Ha JOCTIKEHHE JINYHOCTHBIX, METAMPEIMETHBIX M IMPEAMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.



JIMYHOCTHBIE PE3YJIBTATBI

B pe3ynbrare u3yuenus (U3MKUA HA YPOBHE OCHOBHOTO 00111eT0 00pa30BaHUs
y obyyatomierocs OyayT cpopMHUpPOBaHbI CIEAYIOLUIME JTUYHOCTHBIE PE3YNIbTAThl B
YacTH:

« 1) nampuomuueckozo eocnumanus:

MPOSIBJIECHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOM
busznyecKkoil HayKu; IIEHHOCTHOE OTHOIICHHE K JOCTHKECHHSIM POCCHUCKHX

Y4EHBIX-(PU3BUKOB,;

«  2) 2pasrcoancKkozo u 0yX06HO-HPAGCMEEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B 00CYKICHUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJEM, CBSI3aHHBIX C NPAKTUYECKUM NPUMEHEHHEM JIOCTHKCHHIM
(U3HUKK; 0CO3HAHNE BaXKHOCTU MOPAJIbHO-3TUYECKHUX MTPUHIUIIOB B ACSTEIbHOCTH
YYEHOT0;

«  3) 3cmemuuecKko20 60CRUMAHUSA:

BOCIPUATHE YCTETUUECKUX KaueCTB (PU3UUYECKON HAYKHU: €€ TApMOHUYHOTO

IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;

« 4) yennocmu HayuH020 NOZHAHUA:

OCO3HAHHWE IIEHHOCTH (PU3NYECKOW HayKh KaK MOIIHOTO WHCTPYMEHTa
MO3HAHHUS MHpPA, OCHOBBI PA3BUTHA TEXHOJIOTUM, BAKHEUIIEH COCTABISAIOLIEH
KyJbTYPbl; ODUEHTALIMA B IEATEITbHOCTH HA COBPEMEHHYIO CUCTEMY Hay4YHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOAbI; pa3BUTUE

HAy4YHOH JIF0O03HATEIIBHOCTH, MHTEPECA K HCCIIEIOBATEIHCKON
NesATEeIbHOCTH;

« 5) ¢popmuposanus Kynomypul 300p06ba U IMOYUOHATLHO20 ONAZONOTYUUL:
OCO3HaHME [IEHHOCTU 0€30MacHOro 00pasa »KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTHU MpaBuil 0€30MMaCHOTO MOBEACHUS Ha
TpaHCIOPTE, Ha I0pOrax, ¢ ANEKTPUUECKUM U TETIOBBIM 000PYJOBaHUEM B
JOMAIIHUX YCIOBUAX; CPOPMUPOBAHHOCTH HaBbIKa pedyieKcCuu, MpU3HaAHUE
CBOETO MpaBa Ha

OLIMOKY M TaKOTO e MpaBa y APYyroro 4eaoBeKa;

« 6) mpyooeoco eocnumanus:

aKTUBHOE YYacTHUE€ B PEIICHHM NPaKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3zoBaTeILHON OpraHu3allii, ropojia, Kpas) TEXHOJOTHUYECKOW M COLMAIBHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM 4YHCII€ U (PU3NYECKHX 3HAHWI; HHTEpeC K
MPAKTHUECKOMY U3YUYEHHIO PO eccuil, CBI3aHHBIX C (PU3UKOIL;

« 7)) 3KO102U4eCKO020 60CNUMAHUS:



OpUEHTALUSI HAa TPUMEHEHHE (U3NYECKUX 3HAHUM A pelieHus 3aaad B
001acTH OKpY’KaloIIeH cpebl, IJIaHUPOBAHUS MOCTYIKOB M OIICHKH WX BO3MOYKHBIX
NOCJIECTBANA JJI1 OKpPY)KArOUIEH Ccpeabl; OCO3HAHHME TJI00ATBHOIO Xapakrepa
HKOJIOTUYECKUX MPOOJIEM U ITyTEH UX
pElLIeHHS;

« 8) adanmauuu K U3MEHAIOWUMCA YCIO0GUAM COUUAILHOU U NPUPOOHOU
cpeowl:
HOTPEOHOCTh BO B3aMMOJICHCTBUY TP BBIIIOJIHEHUHU UCCIIEAOBAHUN U
MPOEKTOB (PU3MUECKON HAMPABICHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSAM JPYTHX;

IOBBILICHUE YPOBHSI CBOEH KOMIIETEHTHOCTHU YE€PE3 MPAKTUIECKYIO
NEeSTENIbHOCTh;, ~ MOTPEOHOCTh B (OPMUPOBAHHMM HOBBIX 3HAHHUM, YMEHUH

(bopMyIMpOBATH
UJEeH, TOHSATHUS, TUNOTE3bl O (U3UUYECKUX OOBEKTaX M SBICHHIX; OCO3HAHUE

Ne(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCTH
(GU3HUKY; TJIAHUPOBAHKME CBOETO PAa3BUTHUS B TPUOOPETEHUU HOBBIX (PM3HMUECKUX
3HAHWM;  CTpEMJICHHE AaHAJIM3UPOBATH U BBIABIATH B3aWMOCBSI3U TPHUPOIBI,

o0uiecTsa u
HSKOHOMHUKH, B TOM YHUCJIE€ C UCIIOJIb30BAHUEM (PU3NYECKUX 3HAHUN; OLEHKAa CBOUX

JEUCTBUM C YUETOM BIIMSIHUS HA OKPYXKAIOIIYIO Cpeny,

BO3MO>KHBIX [VI00AJBHBIX TOCIIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHUs TporpamMmbI 1o (GU3HKE Ha yPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOydawmierocss OyayT cQOpMUpPOBaHBI MeTaNpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONIME MTO3HABATEIIbHbIE YHUBEPCAIbHBIC YUeOHbIE JCHCTBUS,
KOMMYHUKATHBHBIC  YHUBEpPCAIbHBIC  ydeOHBIC  JEHCTBUS,  PETYJSITUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TCUCTBUS.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC yUeOHbIe eiicTBust basoBbie
JIOTUYEeCKHe NeHCTBHA:
BBISBJISTH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(stBIIEHUIN), KITACCU(PUITUPOBATH HX;
BBISIBJIITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakrax,
JaHHBIX ¥ HAOMIOJCHUSIX, OTHOCAIIMXCA K (PU3UYECKUM SBIICHUSM; BBISABIATDH
IPUYUHHO-CJIEICTBEHHBIE CBS3H IIPU U3yUEHUHU (PU3NUECKUX SBJICHHUM U POLIECCOB,
Jenatb  BBIBOABI C  MCIOJIb30BAaHUEM  JEAYKTUBHBIX M WMHIYKTHUBHBIX
YMO3aKJIIOYeHUH, BBIIBUTaTh THUIOTE3bl O B3aMMOCBA3SX (DU3MUECKHUX BEJIUYHH;
CaMOCTOSITENIFHO BBIOMpATh crmoco0 pemeHuss y4eOHOM Qu3mveckol 3amaun



(cpaBHEHHE HECKOJBKHUX BapUaHTOB pEIICHHUs, BHIOOP HamOoJee MOAXOIAIIETO C
y4€TOM CaMOCTOSATEIbHO BbIIEICHHBIX KPUTEPHUEB).
ba3oBble uccienoBaTebCcKHe 1eiiCTBUS:

UCIIOJIB30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKHUI HHCTPYMEHT IO3HAHUS;

IPOBOJUTH MO CAMOCTOSITENBHO COCTABIEHHOMY ILJIaHY OIBIT, HECJIOKHBIN
¢u3nyeCKuil HSKCIIEPUMEHT, HEOOJBIIOE HCCIEeI0BaHUE (U3NYECKOTO SIBJICHMS,

OLIEHMBATh HA MPUMEHUMOCTD U IOCTOBEPHOCTH MH(OPMALIHIO, TOTYUYECHHYIO
B XOJ€ HCCIEIOBAHUSA WM SKCIEPUMEHTA; CaMOCTOSTENHFHO (OPMYIHUPOBATH

000O0LIEHNS U BBIBOJIBI 110 PE3YJIbTaTaM
IPOBEAEHHOIO HAOIIOACHHUS, OIBITA, UCCIEA0BAaHUS; IPOTHO3UPOBATH BO3ZMOKHOE
JanbHEWIee pa3BUTHE  (PU3MYECKUX MPOLIECCOB, a TaKXKe  BBIJIBUTATh
MPEANOJIOKEHN 00 UX PA3BUTHU B HOBBIX YCJIOBHSIX U KOHTEKCTAaX.

Pabora c nndopmanueii:

IPUMEHATh PA3JIUYHbIE METOJIbl, HHCTPYMEHTBHl U 3alpOChl MPHU MOUCKE H
oTO0Ope MH(POPMALIMK WIIA JAHHBIX C YYETOM MPEJIOKEHHON yueOHOH (hr3nuecKoit
3aJ1a4u;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U HHTEPIIPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUJOB U (DOPM INpeACTaBIEHUS; OLIEHUBATh HAAEKHOCTh HH(OpMaLUU

10 KPUTEPUAM, PEAJIOKEHHBIM
y4uTeNIeM WK cPOPMYIMPOBAHHBIM CAMOCTOSITENIBHO; CAMOCTOSITEILHO BHIOUPATH
ONTUMAaJIbHYIO (POPMY MpeICTaBlIeHUs HH(OPMAIIUU U WILTIOCTPUPOBATH pelIacMble
3a/layd  HECJOXXHBIMU CXEMaMH, JuarpaMMam, HWHOW rpadukodl © uX
KOMOUWHAIASAMH.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
B X0JIe 00CYXIeHUS Y4eOHOT0 MaTepurana, pe3yabTaToB JIA00OPATOPHBIX pabOT
U TIPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOI TeMbI U BHICKA3bIBATh
UJeH, HAICJICHHbIC Ha pPEIICHWE 3aJa4yd W TOJJep)KaHUE OJarokenaTelbHOCTH
OOIIICHHS, COMOCTABIATh CBOM CYXACHUSA C CYXKICHUSMHU APYTUX YYaCTHHKOB
Janora,
OOHapy>KHUBaTh PA3JIMYUE U CXOACTBO MO3UIUI; BRIPAXKATh CBOIO TOUKY
3peHHs B YCTHBIX H THUCBMEHHBIX TEKCTaX; IyOJIMYHO
MIPEJICTABIISITh PE3YIbTATHI BHITOJTHEHHOTO (DU3MUECKOTO OTbITa
(9KCTIepUMEHTa,  WCCIEAOBaHWs, TMPOEKTa); TMOHMUMATh ©  HCIOJHh30BATh
[IPEUMYLIECTBA KOMAaHIHOW U MHINBUAYAJIBHOU
paboThl TIPU pEIICHUH KOHKPETHOW (U3HUECKOW MPOOJIeMbl, MPUHUMATh IIeNN
COBMECTHOH J€ATEeIbHOCTH, OpPraHM30BBIBATH JEHCTBHS MO €€ JOCTHKEHHIO:
pacmpenenatb poyid, 00CYXJIaTh MPOLECChl U Pe3yJIbTaThl COBMECTHON palOTHI,
000011aTh MHEHHSI HECKOJIBKHX JIFOJIEH; BHITIOJIHATH CBOIO YacTh PaOOTHI, JOCTUTAs



Ka4EeCTBEHHOI'O0 pe3yJibTaTa II0 CBOEMY HAIPaBICHUIO W KOOPAMHUPYS CBOH
JNEUCTBUS C APYTMMH YJI€HAMHM KOMAaH[Ibl; OLICHUBATh Ka4ye€CTBO CBOETO BKJIaJa B
OOIIMH MPOIYKT MO KPUTEPUSIM,

CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUACTHUKAMU B3aUMOCHCTBHSL.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe AelicTBUA Camoopranu3anus:
BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUsIX, TPEOYIOMUX IS
pelieHns GU3nYEeCKUX 3HAaHWI; OpPUEHTUPOBATHCS B PA3JIMYHBIX TOAX0/1aX IPUHATUSA
peueHuin

(MHIMBUAYaAIbHOE, IPUHITHE PELICHHS B TPYMIE, TPUHATHE PEIICHUN TpyHIoi);
CaMOCTOSITEJIbHO COCTABJIATH aJTOPUTM pelIeHUs (PU3NYECKOMN 3ahauu WIK IUIaH
UCCIIEJOBaHMSI C YYETOM HMEIOLIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh MpeAJiaraéMble BapUaHThl PEIICHUM; JenaTth BbIOOp U Opathb
OTBETCTBEHHOCTb 32 PEILICHHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

JaBaTh AJICKBAaTHYK OLEHKY CHTyallMd W INpeJiaraTtb IUIaH €€ U3MEHEHWS,
OOBSCHATh MPUYMHBI JOCTUXKEHUS (HEAOCTHXKEHHUS) PE3YJIbTaTOB JAESTEIbHOCTH,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY; BHOCUTh KOPPEKTUBBI B ACSATENBHOCTD (B
TOM YHCJIE B XOJ1 BBIMOJHEHUS PU3NYECKOTO UCCIIEJOBAHUS ITM POEKTA) Ha OCHOBE
HOBBIX OOCTOATENBCTB, W3MEHUBIIUXCS CHUTYallMid, YCTAaHOBJICHHBIX OILIMOOK,
BO3HHMKIIMX TPYJIHOCTEN; OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LUEIU U YCIOBHSIM.

CTaBUTb €051 HA MECTO JPYroro 4ejoBeKa B XO/€ Cropa WK JUCKYCCUU Ha
HAy4YHYIO TEMY, [IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYIrOro. IpU3HaBaTh CBOE

IpaBo HAa OIIMOKY MPHU pelIeHnH (PU3NYECKUX 3a]a4 WU B

YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE 7K€ MPABO APYIoro.

HPEIMETHBIE PE3YJIBTATDBI

K xoHIty 00y4ueHus ¢ 7 kaacce npeIMETHBIE pe3yJbTaThl HA YIIIyOJICHHOM YPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

WCITOJIB30BAaTh MOHATHS: (GU3MUYECCKUE U XUMHUYECKHUE SBIICHUS, HAOJIOIeHNE,
HKCIIEPUMEHT, MOJIE/b, THTIOTE3a, SAUHHUIILI (PU3UICCKUX BEJTMINH, aTOM, MOJICKYJIA,
arperaTHble COCTOSIHUSI BelecTBa (TBEPI0E, JKUIKOE, Fa3000pa3HOe), MEXaHUUECKOe
IBIKEeHHWE (paBHOMEpPHOE, HEPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPaeKTOPHS,
paBHOACHCTBYIOIAs cui, aedopmarus (yrpyras, IIacTHYECKas), HEBECOMOCTbD,
COOOIIAOIINECST COCY/Ibl; YBEPEHHO pasznuuarh sBiaeHus (auddysus, TeraoBoe
JIBI)KCHHUE YaCTHI] BEIIECTBAa, PABHOMEPHOE JIB)KCHUE, HEPABHOMEPHOE JIBUKEHHUE,
WHEpIIUsI, B3aUMOJICHCTBUE TEJI, paBHOBECHUE TBEPJBIX T C 3aKPEIIEHHON OChIO
BpallleHUsI, Tiepefada JaBlieHUs TBEPIABIMU TeJaMM, >KHIKOCTSAMH U Ta3amu,



aTMOC(epHOe JaBJeHNUE; TJIaBaHNE T, MPEBPAIEHUS MEXaHUIECKON YHEPTUH) TIO
OMMCAHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, AEMOHCTPHUPYIOIINX
JTaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh NPOSIBICHUE U3YUCHHBIX (PU3HUECKUX SBJICHUM B OKpYKAIOIIEM
Mupe (B TOM yucie (U3HUECKHE SIBJICHUS B MPHUPOJE: MPUMEPHI JBUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B KMBOM U HEXHBOU MpUpPOJIE, AEUCTBUE CHII TAKECTH,
TPEHUSs!, YIPYTOCTU B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOIro JaBJICHUS HA
YKUBOM OpraHu3M, IJIaBaHUE PBIO, pPhIYaru B TeJie YEJIOBEKA), PU ATOM MEPEBOIUTH
MPAKTUYECKYIO 3a/1auy B YUeOHYIO0, BBIJCISThH CYIIIECTBEHHbIE CBOMCTBA (IIPU3HAKK )
bu3nUecKux SBICHUMN; ONMUCHIBATH H3YyYEHHBIE CBOMCTBA TeNl U (PU3HUECKHE
SBJICHUS, UCTIOJIb3Ys (PU3MUECKre BETUYMHBI (Macca, 00BbEM, MIIOTHOCTh BEIIECTBA,
BpeMs, MyTh, CPEIHSISI CKOPOCTh, CHJIa YIPYIOCTH, CHJIA TSXKECTH, BEC Tella, Cujia
TpEeHUs, JaBJIEHUE TBEPAOrO TENa, JIaBJIICHUE CTOJ0A >KMJIKOCTH, BBITAJKHBAIOLIAS
cuia, MexaHuueckas paboTa, MOIIHOCTb, TIEYO CHJIbl, MOMEHT CUJIbI, KO3 HUITUEHT
MOJIE3HOTO ICUCTBUSI MEXaHU3MOB, KUHETUYECKAs U MOTEHIMAIbHAS SHEPTHs ), TPU
OMMUCAHUU MTPABUIILHO TPAKTOBATh (PU3UUYECKUI CMBICI UCTIONB3YEMbIX BEJIMUMH, UX
0o0O3HaYeHUsT U E€IUHULBl (U3HYECKUX BEJIMYMH, HAXOIUTh (OpMYyIIbI,
CBSI3bIBAIONIUE JAaHHYIO (PU3MUECKYIO BEIMUUHY C APYTUMH BEIUYMHAMU, CTPOUTH
rpaduK  HM3Y4YEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEJIUYUH; XapaKTepU30BaTh
CBOMCTBa Tel, (PU3UYECKUE SIBJICHUS W MPOIIECCHI, UCTIOIB3YS MPABUIIA CIOKCHHUS
cun (BIoJIb ONHOW mpsiMoii), 3akoH ['yka, 3akon I[lackans, 3akoH Apxumerna,
MpaBUJIO paBHOBecHUs pblyara (00Ka), «30J0TO€ MPaBUIIO» MEXAHUKH, 3aKOH
COXpaHEHUSI MEXaHUYECKON SHEPTHH, IPU ITOM JIaBaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHAa UM 3alUChIBaTh €r0 MaTEMAaTHYECKOE BBIPAXKEHUE; CTPOUTH IPOCTHIC
bu3nYecKkue MOJIENH PeabHbIX 00BEKTOB, MPOIECCOB U SBJICHUM, BBIJACIATH MPH
ATOM CYIIECTBEHHBIE U BTOPOCTEIICHHBIE CBOMCTBA OOBEKTOB, MTPOIIECCOB, SIBIICHUH,
MPUMEHATh (PU3NYECKUE MOJETU JUIsi OOBICHEHHS (DU3UYECKUX IPOILIECCOB H
penieHus yaeOHbIX 3a71a4; OOBSICHATH (PU3NYECKUe SBJICHUS, MIPOIIECCHl U CBOMCTBA
T€J, B TOM YHCJI€ B KOHTEKCTE CUTYallil IPAaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa,
Y pelIaTh KaYeCTBEHHBIE 33/1a4H, B TOM YUCJIE TPEOYIONINE YHCIEHHOTO OLIEHUBAHMUS
XapaKTePHBIX 3HAUCHUU (PU3UYECKUX BEJIUYUH, NMPU ITOM BBIOMpATh aJeKBaTHYIO
(U3UYECKYIO MOJICJb, BBISBIIATH MPUUMHHO-CJICJACTBEHHBIC CBSI3U U BBICTPAUBaTh
JIOTUYECKYIO IIEMOYKY PACCYKICHUH ¢ OMOPOM Ha M3YyUEHHbIC CBOMCTBA (PU3UUECKUX
SBJICHUM, (PU3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEJIU; PellaTh pacUETHBIC
3amaun (B 2-3 JeHCTBUA) MO H3y4aeMbIM TemaM Kypca (U3UKH, BbIOUpas
aJIeKBaTHYI0 (U3MYECKYI0 MOJENb, C HCIOJb30BAaHUEM 3aKOHOB M (opmyd,
CBSA3BIBAIOIIMX (DU3MYECKHME BEJIMYMHBI, 3alUChIBaTh KpPAaTKOE YCIOBUE W
pa3BEPHYTOE pELICHUE 3a7]a4H, BBISIBIIATh HEJOCTAIOINE UM U30BITOYHBIE JaHHBIE,
00OCHOBBIBaTh BBIOOp MeETOAAa pEUICHHUs 3aJauyM, MHCIIOJIb30BATh CIPABOYHBIC
JAaHHBIC, TIPOBOJUTH MaTeMaTHYECKUE MPeoOpa3oBaHMsi W PACUETHI, OICHUBATH



PEATMCTUYHOCTh TOJyYEHHOTO 3HAYeHUs (PU3UYECKOW BEIUYMHBI M ONPEACIATH
pa3MepHOCTh (HPU3UYECKON BEIMUMHBI, MOTYYEHHON MpU PEIICHUH 33/1a4H;
pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOYXKHO PEIIUTH MTPU MOMOIIH (HUIUIECKUX
METO/IOB, W Tpeljaratb OPUEHTHUPOBOYHBIA CHOCOO pelleHus, B ONHCAHUU
UCCJIEIOBaHMSI pAaCIO3HABATh MPOBEPIEMOE MPEANOTI0KEHUE
(rumotesy), MHTEPIPETUPOBATH IMOJYYCHHBIN pPe3yibTaT; MPOBOJUTH OIBITHI IO
HAOMIOICHUIO (PU3UYECKUX SIBICHUNA WM (pu3mdeckux cBOUCTB Ten (auddysus,
TEIUIOBOE paCIIMpPEHHE Ta30B, SBICHUE HHEPIUU, HW3MEHEHHE CKOPOCTH IMpH
B3aMMOJICHCTBUM TeJd, Tepenada NaBICHHUS >KUIKOCTBIO M Ta30M, MPOSBICHHE
neiicTBUs  aTMOc(epHOro  NaBleHUs, JACWCTBHE TMPOCTHIX  MEXaHU3MOB):
dbopMynupoBaTh MpEANoyiokeHHe (TUMOTEe3y) O BO3MOXKHBIX —pe3yibTaTax
HAOJIOICHUM, CAaMOCTOSITEIbHO COOMpPATh YCTAHOBKY M3 HM30BITOYHOrO HaOOpa
o0opynoBaHusi U (HOpMyJIHPOBaTh BBIBOJIbI; MPOBOAUTH MpPSIMbIE M KOCBEHHBIE
U3MepeHHs (PU3NUECKUX BEIUYUH (PacCTOsIHUE, IPOMEXYTOK BPEMEHH, Macca Tea,
00BEM Tena, cuia, TeMIepaTrypa, INIOTHOCTh JKUJIKOCTH W TBEPAOrO Teja, CHiia
TPEHUSI CKOJIbKEHMUSI, 1aBJIEHUE BO3/yXa, BBITAJKMUBAIOIAs CUJjla, IEUCTBYIOIIAs Ha
NOTPYKEHHOE B KHUJAKOCTh TENO, KO3(PPUIMEHT MOJIE3HOTO AEUCTBUS NMPOCTHIX
MEXAaHU3MOB) C HCIOJIb30BAHMEM aHAJOIOBBIX M LU(POBBIX HpUOOPOB,
00OCHOBBIBaTh BBIOOP MeTOAa HM3MEpEeHUs, (PUKCHUPOBATH IMOKa3aHUS MPUOOPOB,
HaXOAUTh 3HAUEHUE U3MEPSEMON BEIMUMHBI C TIOMOILBIO YCPEIHEHUS PE3YIbTaTOB
CEpPUU U3MEPEHUM U OLIEHUBATH OTPEIHOCTh U3MEPEHUN;

MIPOBOIUTH HECIIOKHBIE SKCIIEPUMEHTAIbHBIE HCCIIEIOBAaHMUS 3aBUCUMOCTEH
¢u3nyecKuX BENWYHH (3aBHCHUMOCTH IyTH PAaBHOMEPHO [BIKYIIErOCsS Teia OT
BPEMEHH [IBIDKEHHUS TeNa, CHJIbI TPEHHUS CKOJBXEHHS OT CHJIBI HOPMAJIBHOTO
JlaBJICHUs, KauecTBa 00pabOTKU MOBEPXHOCTEH TNl M HE3aBUCUMOCTHU CUJIBI TPEHUS
OT IUIOLIA/IU CONPUKOCHOBEHHUS TEJd, CHJIbl YIPYTrOCTU OT YAJMHEHUS MPY>KUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00BbEMA MOTPYXKEHHOW YacTU Tejla M OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT TIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJO, YCIOBUM IJIaBaHUs TeJl, YCIOBUN paBHOBECHS pbhluara 1 OJOKOB):
COBMECTHO C YyuuTeneM (OpMyIHpoBaTh 3aJady W THUIIOTE3Y HCCIIEIOBaHMUS,
CaMOCTOSITENIbHO ~ TUIAHUPOBAaTh  MCCIEAOBAHUE, CaMOCTOSITENIbHO — cOOMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY C HCIIOJIb30BAHUEM WHCTPYKILIHHU, MPECTaBIATH
MOJIYYCHHBIC 3aBUCUMOCTH (M3MYECKUX BEJIMYUH B BUAEC TAOMUIl U TpaduKoB,
OLICHMBATh TMOTPEIIHOCTH, JeJNaTh BBIBOABI MO pe3yJibTaTaM HCCIIEJOBAHUS;
COOJTI0IaTh TIPaBUIIa TEXHUKH 0€3011aCHOTO Tpy/a Ipu padboTe ¢
7abopaTopHBIM 000PYyAOBaHWEM; YKa3bIBaTh MPUHIIMIBI JACUCTBUS TPUOOPOB U
TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP, TMHAMOMETP, COOOIIAIOIIUECS COCYIBI,
OapoMeTp, phluar, MOABIKHBIM M HEMOJABIKHBIM OJOK, HAKJIOHHAS IJIOCKOCTH;
XapaKTepu30BaTh MNPUHIUIBI JACHUCTBHS H3YYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJOTHYECKHUX MPOIIECCOB C OTIOPOM Ha X OMUCAHUS (B TOM YHUCIIE:



MOMAININITHAKK, YCTPOMCTBO BOJOMPOBOJA, THIPABIMYECKUN TIpecc, CHUGOH,
MaHOMETp, BBICOTOMEpP, MOPIIHEBOM HACOC, APEOMETP), HCMHOJb3YyS 3HAHUA O
CBOMCTBax (PU3MYECKUX SBJICHUN W HEOOXOAWMbIe (HU3WYecKue 3aKOHBI U
3aKOHOMEPHOCTH; HCMOJIb30BATh CXEMbl MU CXEMATUYHBIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, HU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX
MPOIIECCOB MPU PEIICHUU YYEOHO-MPAKTUUYECKUX 3aJlady; MPUBOJAUTH MPUMEPHI
(HaxoauTh WHGPOPMAIMIO O TpUMEpax) MPAKTUYECKOTO  HCIOJIh30BAHUS
(bu3NYeCcKuX 3HAaHWW B TTOBCEAHEBHOM KU3HU JIJIsl 0OecTieueHrsI 6€30MacHOCTH TIPH
oOpalieHuu ¢ npudopaMu U TEXHUYECKUMH YCTPONUCTBAMU, COXPAHEHUS 30POBBS
U COOJIIOZICHUS HOPM DJKOJIOTMYECKOTO TIOBEJCHUS B OKPYXKAIOIIEH Cpele;
OCYHIIECTBJISATh OTOOP HCTOYHMKOB HH(OpMAIMU (PU3NYECKOTO COJEpKaHUS B
NuTepHeTe, caMOCTOSITENBHO (OPMYIHpPYsT TOUCKOBBIM 3ampoc, HAa OCHOBE
MMEIOIIMXCS 3HAHUM W IMYTEM CPaBHEHUS Pa3IMYHBIX HCTOYHUKOB BBIICIATH
uHpoOpMaIMIO, KOTOpas SIBISAETCA MPOTUBOPEYMBOM MM  MOXKET  OBITh
HEJIOCTOBEPHOM;

UCIIOJIB30BaTh MPHU BBIMNOJHEHUM YYE€OHBIX 3aJaHUN HAYYHO-TOMYJISPHYIO
auTepaTypy (PU3MUECKOro CoJepkKaHUs, CIPaBOYHBIE MaTepHUasbl, PECYpPChl CETU
WNutepHer, BiazeTh npuéMaMu KOHCIEKTUPOBAHMUS TEKCTa, MNPeoOpa3OBaHUS
uH(popMaIu U3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYT'YHO; CO37aBaTh COOCTBEHHBIC
KpaTKhe TMHChbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE 2—3 HCTOYHHKOB
uHpopmaruu GU3NUECKOro COJEPKaHUs, B TOM YUCIE MyOIMYHO JeNaTh KpaTKUe
COOOIICHHST O pe3yJibTaTax IMPOCKTOB WM y4eOHBIX HCCIICIOBAaHUM, MPU ITOM
IPaMOTHO MCIOJIb30BaTh W3YYCHHBIM TOHATUWHBIN amnmapar Kypca (QU3HKH,
COMPOBOXK/IaTh BHICTYIUICHUE NIPE3EHTAIIMEHN; PY BBHIIOJHEHUH YYEOHBIX MTPOECKTOB
U HCCIENOBAHUN paclpefessiTh OO0S3aHHOCTH B TPYyMIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJ]a4aMU, CIECIUTH 3a BBIIIOJIHEHUEM I1JIaHA JIEWCTBUM, aJ]l€KBATHO
OIICHMBATh COOCTBEHHBIM BKJAJ B JCATEIBHOCTb TPYIIIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBAasI MHEHUE OKPYKAIOIIUX.

K koHily oOyuenus ¢ 8 knacce nipeAMETHbIE PE3yJIbTATHI HA YTIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHATHS (Macca M pa3Mephbl MOJIEKYJI, TEIJIOBOE IBUKEHUE
aTOMOB M MOIJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKHUE U
amop(HBIC Tena, HACHIINICHHBIA M HEHACHIIEHHBIM Tap, CHOCOOBI M3MEHCHUS
BHYTPEHHEW DSHEPIUM, DJIEMEHTAPHBIM JJICKTPUUECKUM 3aps]l, IPOBOJHUKH,
MOJYIIPOBOAHUKH, TUIIEKTPUKHA, UCTOYHUKH ITOCTOSHHOTO TOKA, DJIEKTPUYECKOE U
MAarHUTHOE TIOJIS, ONTHUYECKas CHCTeMa) M CHUMBOJWYECKHUNA S3BIK (DU3HKU TIPHU
pelieHnr Y4YeOHBIX M TPAKTUYECKUX 3a7ad; YBEPEHHO pa3iudarh SBICHUS
(TemioBoe pacmMpeHue (CKaTue), TEIJIOBOE PABHOBECUE, ITOBEPXHOCTHOE



HATSDKEHHWE, CMauuMBaHWE, KaNWUISIPHbIC SBICHUS, HCIAapeHHe, KOHACHCalus,
IJIaBJICHHE, KpHUCTaIA3a1us, KHUIICHUE, CIOCOOBI TEeIIoNepeIaun
(TemI0NpOBOJHOCTb, KOHBEKLUS, U3IyYEHHUE), TEIUIOBBIE MOTEPH, SIEKTPU3ALIHS
T€J, B3aUMOJCHCTBUE 3apsioB, ACHCTBUSL JJIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMO/ICHCTBHE MATHUTOB, ICHCTBUE MAarHUTHOTO TIOJISl HA TPOBOAHUK
C TOKOM) IO OIMCAaHUIO WX XapaKTEPHbIX CBOWMCTB W HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3MUYECKOE SIBJICHUE; pPACMo3HaBaTh MPOSBICHUE
U3YYEHHBIX (DU3UUECKUX SIBJICHUI B OKPYXKAIOLIEM MHpE (B TOM 4Hcie GU3NIECKUE
SBJICHUSI B TPHUPOJIC: TMOBEPXHOCTHBIE U KAMWUISPHBIC SIBICHUS B MPUPO/IE,
KpUCTAJUIBl B mpupone, uziaydeHue CoiHIla, 3amMep3aHHe BOJAOEMOB, MOpPCKHE
Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, MHEs, CHEra, J3JIEKTPUYECKUE SIBJICHHS B
atMocgepe, 3JIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE IoJie 3eMiIH, apend
HOJIFOCOB, POJIb MAarHUTHOTO MOJIS JJIs KU3HU Ha 3emiie, MOJIIPHOE CUSHUE), MPU
3TOM NEPEBOJAUTH MPAKTUUYECKYIO 3ajauy B y4eOHYI0, BBIJICIATh
CYIIECTBEHHBIC  CBOMCTBA

(npu3Haku) (U3MYECKUX SBJICHMI; ONMUCHIBATH HW3YYEHHBIE CBOWCTBA TEN H
(du3nueckue SABICHUS, MCHOJb3YSd (PU3MUYECKHE BEJIMYUHBI (TeMmeparypa,
BHYTPEHHSISI SHEPTHs, KOJTHMYECTBO TEIUIOTHI, paboTa rasa, yaeiabHas TeTIOEMKOCTh
BEILECTBA, yAEJIbHAs TEIUIOTA IUIABJICHUA, YAENbHas TEIJIOoTa mapooOpa3oBaHMS,
yleiabHas TEIUloTa CropaHus TOIUIMBA, KO3((UIMEHT MOJIE3HOTO JeHCTBUS
TEIUIOBOM MAIllMHBI, OTHOCUTENIbHAS BIAXKHOCTb BO3JyXa, DJIEKTPUUECKUH 3apsil,
CHJIa TOKa, 3JISKTPUUYECKOE HAIPsKEHUE, COMPOTHUBIIEHUE TpoBogHNKa, D/]C B nenu
MOCTOSTHHOTO TOKa, JIEKTPUUYECKOE YJeIbHOE CONPOTHUBIIEHUE BEUIECTBA, padoTa 1
MOILHOCTh 3JIEKTPUYECKOTO TOKa), MNpH ONUCAHUM MPaBUIBHO TPAKTOBATH
bu3nyecKkuil CMBICT HCHOJB3YEMBIX BEIUYMH, WX OOO3HAUEHHUS M EIUHULIBI
(bu3MYeCKUX BEIMYUH, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO
BEIMYMHY C JAPYTMMH BEIWYUHAMHU, CTPOUTH TPa(UKU M3YUEHHBIX 3aBUCHUMOCTEN
(bu3nyecKuX BEIMYMH; XapaKTepHU30BaTh CBOWMCTBA Tell, (PU3UUECKHE SIBICHUS U
MPOLECCHI, UCTIOIb3YSI OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KHHETHUYECKON TEOPHH
CTpPOEHHUsl BEIIEeCTBA, YpPaBHEHHE TEIUIOBOTO OanaHca, 3aKOH COXpaHEHUs
AIEKTPUUECKOTO0 3apsijaa, 3akoH KysjoHa, MpUHLKI CyNepHO3UIUU IEKTPUUECKUX
nosied, 3akod OMa 1151 yuacTka menu, npaBuia Kupxroda, 3akon Oma Jij1s MoJTHOM
uenu, 3akoH Jxoyns-JleHna, 3aKOH COXpaHEHUsI HEPTUH, MPU 3TOM Pa3IUYaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M €r0 MAaTeMaTHYeCKO€ BBIPAKEHUE; CTPOUTH
npocThie (U3MUecKne MOJAETH pPEalbHBIX OOBEKTOB, TMPOIECCOB W SBICHUM,
BBIICTISITh TP 3TOM CYIIECTBEHHBIE W BTOPOCTENICHHBIE CBONCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUI, MNPUMEHATH (U3MUECKHME MOJAEIU i OOBSCHEHUSA
(bU3NYECKUX TPOLIECCOB W pelIeHUs] y4eOHBIX 3ahad; OOBICHATH (HU3UUYECKHE
SIBJICHUS, TIPOLECChl U CBOWCTBAa TEJ, B TOM YHCIE U B KOHTEKCTE CHUTYyallHil
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, U pellaTh KaYeCTBEHHbIE 33/1a4d, B TOM



quclie TpeOyIoLIe YHCIEHHOTO OLICHUBAHUS XapaKTEPHbBIX 3HAYCHUIN (PU3NUECKUX
BEJIMYMH, MPH 3TOM BBIOMpPATh aJeKBATHYIO (PU3NYECKYIO MOJEIb, BBISBIATH
INPUYUHHO-CJIEICTBEHHBIE CBS3M W BBICTPAauMBaTh  JIOTHYECKYIO  LEMOYKY
pacCyXJIeHUi ¢ OINOpOod HAa W3YYCHHBIE CBOWCTBA (DU3MUYECKUX SIBICHUM,
¢dusznyeckrue 3aKOHBI, 3aKOHOMEPHOCTH M MOJEINH; YBEPEHHO pEIIaTh pacu&THBIC
3agaun (C omopod Ha 2-3 ypaBHEHHS) MO H3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpast aJieKBaTHYIO (PM3MUECKYIO MOJIEIb, C UCIIOJIb30BAaHNEM 3aKOHOB U POPMYII,
CBSI3BIBAIOIIMX (PU3WYECKUE BEIUYMHBI, 3aMUChIBaTh KPaTKOE YCIOBUE U
pa3BEPHYTOE pELICHUE 3a]a4l, BBIABIIATH HEOCTAIOIINE WM N30BITOUHBIE JaHHBIE,
00OCHOBBIBaTh BBIOOp METOAA pEUIeHMs 3a7add, HCIOJb30BaTh CIIPaBOYHBIE
JaHHbIE, IPUMEHITh METO/Ibl aHAJIN3a Pa3MEPHOCTEH, UCIIOJIb30BaTh Ipaduyeckue
METO/Ibl PEeIICHNUs 3a]1a4, IPOBOJAUTh MaTEMaTHUECKHUE TPEOOpa30BaHus U pacuEThl,
OLIEHUBATh PEAIMCTUYHOCTh MOJYUYEHHOTO 3HAYCHMsI (PU3NYECKOM BEIUYUHBI U
OIPENEIATh Pa3MEPHOCTh (PU3NYECKOW BEIMUYMHBI, MOJIYYEHHOW MpU PpELICHUU
3aJjauM; pacro3HaBaTb MPOOJEMBI, KOTOPbIE MOXHO pEHIUTh I[P IOMOIIU
$u3nyeCKuX METOAOB, U IMpeajaratb OPUEHTUPOBOYHBIN CHOCOO pelIeHus, B
OMMCAHWH HCCIIEOBAHUS PACIO3HABATH IPOBEPIEMOE MPEANOIOKEHNE

(runoTe3y), MHTEPIPETUPOBATH MOJYUYECHHBIA PE3YNbTAT; IPOBOJUTH OMNBITHI IO
HAOMIOACHUIO (PU3HYECKUX SBJIICHUNA WM (PU3NYECKUX CBOMCTB TeN (KamWJUIpHBIE
SIBJICHUS, 3aBUCUMOCTb JAaBJICHUS BO3/1yXa OT €ro 00b&éMa U TeMIiepaTypbl, CKOPOCTH
npolecca OCThIBaHMS (HarpeBaHus) NpU HU3IYYEHUM OT I[BeTa H3JIydarolien
(mornomaroniei) MOBEPXHOCTH, CKOPOCTh HCHApPEHUs] BOABI OT TeMIEpaTyphl
XKUJKOCTU M IUIOIIAAU €€ IOBEPXHOCTH, ICKTPHU3aLMs TEN U B3aUMOJEHCTBHE
NIEKTPUYECKHUX 3aps/I0B, B3aUMOJACHCTBUE MOCTOSHHBIX MarHUTOB, BU3yaJlIM3alUs
MarHUTHBIX TIOJIEW TOCTOSIHHBIX MAarHUTOB, JIE€HCTBUS MAarHUTHOTO IIOJIA Ha
IIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOIBUTATEIS
MOCTOSTHHOTO TOKa): (pOpMyIHpOBaTh MPOBEPIEMOE NMPEANOIOKEHHE (TUIIOTE3Y) O
BO3MOXKHBIX pe3yJibTaTax HaOIIOJCHUN, CAMOCTOSTEIbHO COOMPATh YCTAaHOBKY U3
n30BITOYHOTO HaOoOpa O00OPYIOBaHUS, OMHUCHIBATH XOJ OMbITA B (POPMYJIHPOBATH
BBIBOJIbI; NIPOBOJUTH NPSIMbIE U KOCBEHHBbIE H3MEPEHUS (PUINYECKUX BEIUYHMH
(Temneparypa, OTHOCUTENbHAs BIAXHOCTh BO3/lyXa, CHJIa TOKA, HANpsLKEHHE,
yaelbHas TEMJIOEMKOCTh BEIIECTBA, CONPOTHUBICHHE MPOBOJHUKA, paboTa W
MOIIHOCTh 3JIEKTPUYECKOTO TOKA) C MCIOJIb30BAHUEM AHAJOTOBBIX U LUQPPOBBIX
npuOOpPOB, 0OOCHOBBIBATH BHIOOP METOJIa M3MEpPEHHUs, (PUKCUPOBATh MOKa3aHUs
npuOOPOB, HAXOAUTh 3HAYEHHE M3MEPSEMOM BEJIIMYUHBI C MTOMOILIBIO YCPETHEHUS
pe3ynbTaTOB CEPUU U3MEPEHUI U OLICHUBAThH MOTPEIIHOCTh U3MEPEHUI; TPOBOIUTH
AKCIEPUMEHTAIbHBIE  HCCIENOBAHUS  3aBUCUMOCTEH  (DU3MUECKUX  BEJIMYMH
(3aBUCUMOCTD JaBJICHHS BO3[yXa OT €ro 00bEMa M HArpeBaHUs WU OXJIAXACHUS,
UCCIIEIOBAaHHUE SIBICHUSA TEIJIOOOMEHA MPU CMEIIMBAHMM XOJIOJAHON W Topsuen
BOJbI, 3aBHUCHMOCTb COINPOTHBJIEHUS IPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAN



MOMNEPEYHOT0 CEYEHUS U YJIETbHOTO CONPOTHUBIICHHS BEIIECTBA IIPOBOJHUKA, CHIIBI
TOKa, MPOTEKAIOIIEr0 Yepe3 MPOBOJAHMK, OT HANpPsHKEHHs Ha IPOBOJHUKE,
MCCJIEIOBAHNE MTOCIIEIOBATENBHOIO U MapaJIeIbBHOIO COETMHEHUI TPOBOJHUKOB):
COBMECTHO C yuuTeneM (OpMyIHUpOBaTh 3aJady M THUIOTE3Y HCCIEIOBAHMUS,
CaMOCTOSITENIFHO ~ TUIAHUPOBAaTh  MCCIENIOBAaHUE, CaMOCTOSTENBHO  COOMpATh
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY C MCIOJIb30BAHUEM WHCTPYKIUMH, MPEJCTABIATH
MOJTyYEHHBIC 3aBUCHUMOCTH (PU3NYECKUX BEIUYMH B BHJE TaOMUIl U Trpadukos,
OLIEHUBATh NOTPELIHOCTH, J€JaTh BBIBOBI IO PE3YJIbTaTaM MCCIIEAOBAHNUS;
coOTI01aTh TIpaBmiIa 0€30MMaCHOTO TPY/a IPH padoTe ¢ 1abopaTOPHBIM

00OpyI0BaHUEM; XapPAKTEPU30BATh MPHUHILIUIBI JEHCTBUS H3YYEHHBIX NPUOOPOB,
TEXHUYECKUX YCTPOKCTB U TEXHOJOTMYECKUX MPOLECCOB C ONIOPOM HA X ONHUCAHMS
(B TOM YHcie: cUCTEMa OTOIUIEHHS JOMOB, TMIPOMETp, MapoBas TypOuHa,
aMIIEPMETP, BOJIBTMETP, CUETUUK IEKTPUUECKON SHEPTUH, IIEKTPOOCBETUTEIBHBIE
pUOOPHI, HATPEBATEIbHBIE 3JIEKTPONPUOOPHI (IPUMEPBI), MPEAOXPAHUTENN U HX
OpUMEHEHHE B OBITY M TEXHUKE, MPUMEHEHHE TIOCTOSHHBIX MAarHUTOB,
AJIIEKTPOMArHUTOB, 3JEKTPOJIBUTaTEIb MOCTOSHHOTO TOKA), MCIOJb3yS 3HAHUA O
CBOMCTBax (PU3MYECKUX SBJICHUH, HEOOXOoAUMBbIE (DU3UUECKUE 3aKOHBI U
3aKOHOMEpPHOCTH;  pPAclO3HaBaTh MPOCTbIE TEXHUYECKUE  YCTPOWCTBA H
U3MEpPUTENbHBIE MPUOOPHI MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KUAKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CrOpaHus,
ANEKTPOCKOI,  PEOCTaT), COCTABJSATH CXEMbl  JJIEKTPUUECKMX Lened ¢
MOCJIEIOBATEIbHBIM W MapajUIeIbHBIM COEAMHEHUEM DJJIEMEHTOB, pa3inyas
yCIIOBHBbIE 0003HAYEHMSI 2JIEMEHTOB AJIEKTPUUECKUX LENEH, NCIOb30BaTh CXEMBbI U
CXEMaTUYHbIE PHUCYHKH M3YyYEHHBIX TEXHUYECKUX YCTPOMCTB, HU3MEPHUTEIbHBIX
npuOOpPOB U TEXHOJIOTMYECKUX MPOIECCOB MPH PEUICHUH Y4eOHO-MPAKTUYECKUX
3azay;

IPUBOAUTH MPUMEPHI (HAXOIUTh MH(OPMAIUIO O MPUMEPAX) MPAKTHYECKOIO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B TMOBCEAHEBHOM >KM3HU Il OOecredyeHUs
0e30MacHOCTH MpU OOpallleHUH ¢ MpUOOpaMu M TEXHUYECKHMMH YCTPOWCTBaMH,
COXpaHEHHUs! 370pOBbS M COOJIOJEHUS HOPM HKOJIOTMYECKOTO TOBEJACHHS B
OKpYXKaroliel cpele; OCYIIECTBIATh TOUCK uHMOpManuu  (HU3NYECKOTO
conepxxanusi B UHTepHEeTe, caMOCTOATEIbHO (POPMYIHPYST TOMCKOBBIN 3ampoc, Ha
OCHOBE MMEIOIINXCS 3HAHUM U CPAaBHEHUS IOMOJHUTEIbHBIX UICTOYHUKOB BBIACISTh
uHbOpMaIMIO, KOTOpas  SIBISIETCS MPOTUBOPEUMBON WM  MOXET  OBITH
HEJOCTOBEPHOM; HMCIOJB30BaTh IPHU BBIMOJHEHUH YUYE€OHBIX 3aJaHUN HAY4YHO-
HOMYJISIPHYIO JIUTEPATYpy (PU3UUECKOro COAep X aHHs, CHpPaBOYHbIE MaTEpUalIbl,
pecypcbl cetu VHTepHeT, BiageTh NpUEMAMH KOHCIIEKTHPOBAaHUS TEKCTa,
npeobpazoBaHusi MHPOpPMALMK U3 OAHON 3HAKOBOW CHCTEMBI B JIPYTYIO; CO3/1aBaTh
COOCTBEHHbIE MUCHMEHHBIE M KPATKHUE YCTHBIE COOO0IIeHUs, 0000111ast nH(pOpMaIIHIO
U3 HECKOJIbKMX MCTOYHUKOB (PU3UUYECKOTO COACPNKaHHs, B TOM YHUCIE MyOIMYHO



IIPEACTABIIATH PE3YJIbTATHI IPOEKTHOM MUJIN UCCIEA0BATEIBCKON AEATENBHOCTH, ITPU
3TOM TPaMOTHO HCIOJIb30BaTh M3yYEHHBI MOHATUHHBIN ammapaTr Kypca (pusukw,
COIPOBOXKJ1aTh BBICTYIUICHHE NIPE3CHTALINEH;

IPU BBIIIOJIHEHUU YYEOHBIX HMPOEKTOB U HCCIENOBAaHUI (PU3NYECKUX IPOLECCOB
pacnpenensaTb 0053aHHOCTH B IPYIIIE B COOTBETCTBUHM C IOCTABICHHBIMU 3a/1a4aMH,
CJIIEIUTH 32 BBIIIOJHEHHEM IIJIaHA JIEWCTBUM M KOPPEKTHUPOBATH €ro, aJcKBATHO
OLICHUBAaTh COOCTBEHHBIM BKJIQJ B JEATENbHOCTh TPYIIIbl, BbICTPAUBATh
KOMMYHUKATUBHOE  B3aMMOJECHCTBHE, IPOSBIAS  TOTOBHOCTh  pa3pellaTh
KOH(JTUKTHI.

K xon1ty oOyduenus ¢ 9 knacce npeaMeTHbIC pe3yIbTaThl HA YIIIyOJIEHHOM YPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIINXCS YMEHU:

UCIIOJIb30BATh MOHATUA (CHCTEMa OTCUETa, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBUKEHHUS, HEBECOMOCTh U TEPErpy3KH, HEHTP THKECTH, MEXaHHYECKHE BOJIHBI,
3BYK, WH(QPa3ByK W YIbTPA3BYK, JJICKTPOMATHUTHBIE BOJHBI, PEHTTCHOBCKOEC
U3ITydeHHE, IIKaIa 3JIEKTPOMAarHUTHBIX BOJH, UCTOYHUKH CBETA, OJIM30PYKOCTh H
JATbHO30PKOCTh, CIEKTPHI MCIYCKAaHWS M TOTJIONMICHHS, anbda-, 0eTa- U ramMma
W3ITy9eHUsI, W30TOIBI, SACPHAsT M TEPMOsAEpHAs DHEPreTHKa) U CHMBOJIMYCCKHM
SI3BIK (PM3WKHU TP PEIIEHNN YIeOHBIX U MPAKTUYECKHUX 3a]1a4; YBEPEHHO Pa3InyaTh
sBlicHUsT  (paBHOMEPHOC W  HEpPaBHOMEPHOE TMPSMOJMHEHHOE JBIDIKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBI)KCHHE, CBOOOTHOE MTaICHUE TEJ, TBMKECHUE
M0 OKPY)XHOCTH, B3aMMOJICHCTBHE TEJ, PAaBHOBECHE MAaTEpUATbLHOW TOYKH,
pEaKTUBHOE JIBIKCHHE, HEBECOMOCTD, KOJieOaTeIbHOE ABMKEHUE (TApMOHUYECKHE,
3aTyXarolue, BBIHYXKJCHHBIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE JIBUKCHUE
(pactipocTpaHeHue W OTpaK€HWE 3BYKa, MHTepdepeHims u Iudpakius BOJH),
MPSIMOJIMHEMHOE PacHpOCTpaHEHUE, OTPAKEHUE W TPEIOMJICHHE CBETa, IOJHOE
BHYTPEHHEE OTPa)KEHUE CBETA, PA3JIOKEHHE OEJIOro CBETa B CIIEKTP U CIOXKCHHE
CIEKTPAIbHBIX IIBETOB, €CTECTBCHHAs PaJAUOAKTHBHOCTh, BO3HUKHOBECHHE
JMHENYATOr0 CHEKTpa U3IYYCHHS) MO OMUCAHUIO MX XapaKTEPHBIX CBOKMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SBJICHHUE; PACIIO3HABATH
MIPOSIBJICHHE U3yUYCHHBIX (PM3UUYECKUX SBIICHUN B OKPY>KAIOIIEM MUPE (B TOM YHUCIIE
dbuznueckue SBICHUS B TMPUPOJEC: TPWIMBHI W OTIUBBI, JBIDKCHHUE IUIAHET
CoNHEYHOW CHUCTEMBI, PEAKTUBHOE JBM)KCHHUE JKUBBIX OPTaHU3MOB, BOCIPHSITHE
3BYKOB YKHBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHUE BOJIHBI, I[yHAMH, 9XO0, IIBETA
TeJ, ONTWYCCKHUE SIBJIICHHUS B TIPUPOJE, OHMOJOTHYECKOE JICHCTBHE BHIMMOTO,
yIbTPaduoIECTOBOTO 151 PEHTTE€HOBCKOIO W3JIyYEHUH, €CTECTBECHHBIN
PaaOAKTUBHBIN (DOH, KOCMUYECKHE JIYUH, PaJUOAKTUBHOE U3ITyUEHUE MTPUPOIHBIX
MUHEpAJIOB JEUCTBUE PAIMOAKTUBHBIX M3JIyYEHHM HA OpraHU3M YeJOBEKa), MpH
TOM TEPEBOJIUTh MPAKTHYECKYIO 3a/layy B Y4EOHYIO, BBIIEISATH CYLIECTBEHHbIE



CBOICTBA (TpU3HAKK) (PU3MUECKUX SBIICHUH; ONMUCHIBATh N3YYCHHbBIE CBOMCTBA TET
U (puznueckue SIBICHUS, HCTIONb3Yys (U3NUECKUE BETMYUHBI (CPEIHSS U MTHOBEHHAS
CKOPOCTh T€Jla MPU HEPABHOMEPHOM JIBHXKEHHH, YCKOpPEHUE, NEepEMENICHUE IpPH
PaBHOYCKOPEHHOM NPSMOJIMHEMHOM JBUKEHUU, yTaoBas CKOPOCTb,
LHEHTPOCTPEMUTEINBHOE YCKOPEHHUE, CHJIA TPEHHMSI, CUJIA YIIPYTOCTH, CHIIA TSKECTH,
YCKOpEHHE CBOOOTHOTO MAZIEHUs, BEC TeJIa, HEHTP TSKECTH TBEPAOTO TEIIA, UMITYJIbC
T€la, WMIIYJbC CHJIbI, MOMEHT CHJIbI, MEXaHu4ecKas padoTa W MOILHOCTb,
NOTEHIMAIbHAS  JHEPrus Tejla, TMOAHATOrO HAaJ IMOBEPXHOCTHIO  3€MJIH,
NOTCHIIMAIBHASL JHEPrUsl CXKATOW MPYKWHBI, KHUHETHYECKass JHEPrus, IOJIHA
MEXaHUYECKasl SHEPIUsl, IEPUOJ U YacToTa KoJieOaHU, Iepruo i MaTeMaTUYECKOTO
U TNPYKUHHOTO MAasATHHUKOB, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTb CBETa, MOKa3aTeab IPEJIOMJICHHUS CPEXbl), PU ONUCAHUU IPaBUIIBHO
TPAKTOBaTh (PU3MUECKHIM CMBICI HCHOJB3YEMBIX BEIMYMH, UX OOO3HAUYEHHUS U
eIUHULBl (PU3NYECKUX BEIMYMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME JaHHYIO
(¢u3NYECKyI0 BEIUYMHY C APYTMMH BEJIWYMHAMH, CTPOUTH T'paUKU H3yUYEHHBIX
3aBHUCUMOCTEN (PU3NYECKUX BEIMUYMH; XapaKTEpU30BaTh CBOMCTBA Tell, PU3NYECKUE
SBJICHHSI U MTPOLIECCHI, UCIIOJIb3Ysl 3aKOH COXPAHEHUS 3HEPIHH, 3aKOH BCEMUPHOIO
TATOTEHUS], PUHIUI CYNEPHNO3ULMU CHJI, MPUHLMI OTHOCUTEIbHOCTH ['ammnes,
3aKkoHbl HbIOTOHA, 3aKOH COXpAaHEHUS HMITYJIbCa, TEOPEMY O KHHETHYECKON
9HEPruu, 3aKoH ['yka, 3akoH bepHysuH, 3aKOHbI OTpaXKEHUS U PEJIOMIICHHSI CBETA,
bopMyay TOHKOW JHMH3bI, IUIAHETAPHYIO MOJIENb aTOMa, HYKJIOHHYIO MOJEINb
aTOMHOTO $]Ipa, 3aKOHbI COXPAHEHMSI 3aPs,I0BOIO U MAaCCOBOTO YHCEI MPH SACPHBIX
peakuusix, MpU 3TOM pa3IhyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa U €ro
MaTEMaTUYECKOE BBIPAXKEHHE; CTPOUThH (PU3NYECKHE MOJENH PeabHbIX 00OBEKTOB,
MPOLIECCOB M SIBJICHUM, BBIJACIATH MPU 3TOM CYIIECTBEHHBbIE M BTOPOCTEIEHHBIE
CBOICTBa OOBEKTOB, MPOLECCOB, SBJICHUN, MPUMEHATh (PU3HMUECKHE MOJAEIU IS
0OBbsICHEHHS (U3MYECKUX MPOLECCOB W pEUIEeHUs Y4YEeOHbIX 3a]ay; OOBSICHITh
¢usznyeckue SBIIEHUS, MPOLECCHl M CBOMCTBA TEd, B TOM YHCIE B KOHTEKCTE
CUTYyallUi TMPAaKTHKO-OPUEHTUPOBAHHOIO XapakTepa, M peniaTb KayeCTBEHHBIE
3aJ]a4uM, B TOM YHCJIEe TPEOYIOLINE YUCICHHOTO OLICHUBAHUS XapaKTEPHBIX 3HAUCHU I
(bU3MYEeCKUX BEIWYUH, MPU ITOM BBHIOUPATH aJEKBATHYIO (PU3MUECKYIO MOJEb,
BBISIBJISAITh ITPUYUHHO-CJIEICTBEHHBIE CBA3M M BBICTPAMBATH JIOTHUECKYIO LIETIOUYKY
paccyxJaeHuid u3 2—3 maroB ¢ OMOpPOW HAa W3YYCHHBIC CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH; YBEPEHHO pellaTh
pacuéTHbIe 3aJauM M0 M3y4yaeMbIM TeMaM Kypca (PU3HMKH, BHIOMpas aJeKBaTHYIO
$u3nYeCKyr0 MOJeNb, C HCIOJIb30BAaHHUEM 3aKOHOB U (HOpMYyJI, CBSI3BIBAIOLIUX
(u3nyecKue BEIMYMHBI, 3alMChIBaTh KPAaTKOE YCIOBHE U Pa3BEPHYTOE PELICHUE
3aJ]auM, BBISBIIATH HEJOCTAIOIIME UM U30BITOUHBIE 1TaHHbIE, 0OOCHOBBIBATH BHIOOD
METO/Ia PELIEHUs 3a/1aui, UCIIOJIb30BATh CIIPABOYHbIC JJAHHBIE, IPUMEHATH METO/IbI
aHaJl3a pa3MEpPHOCTEH, HCIOJIb30BaTh IpaUyecKue METOAbl pPELICHMs 3ajaad,



MPOBOJUThL  MaTeMaTHYECKHE MpeoOpa3oBaHUsT U pacu€Thl, OIICHUBATH
PEATMCTHYHOCTh TMOJYYEHHOTO 3HAYCHUS (PU3MUYECKOW BEIMYHMHBI M OTPEICISATH
pa3sMepHOCTh (U3MYECKOW BEIWYWHBI, TOJYYCHHOW TIPU PEIICHUW 3aJ]1auyW;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIU (PU3NIECKUX
METO/IOB, W Tpenjaratb OPHCHTHUPOBOYHBIA CIIOCOO pEIICHUS, B ONMUCAHUHU
UCCIICIOBaHMsI  pacrlo3HaBaTh  IPOBEpsAEMOE  MPEAnoyokeHue  (TUIOTe3y),
OIICHUBATh MPABWIBHOCTD TIOPSJIKA MPOBEACHUS UCCIICIOBAHNS, MHTEPIPETUPOBATH
MOJTYYCHHBIA PE3yJIbTAT; MPOBOJIUTH OTBITHI 110 HAOIIOICHUIO (PU3NYECKUX SBICHUI
Wi (PU3NYEeCKNX CBOWCTB Ten (M3ydeHHE BTOpPOro 3akoHa HploTOHa, 3aKkoHa
COXpaHEHUS PHEPTUH, 3aKOHA COXPAHECHUS UMITYJIbCa, NedCcTBHE 3aKoHa bepHymium
¥ BO3HUKHOBEHHE MOIBEMHON CHIIBI KpblJa, 3aBUCHUMOCTH TEpHOJIa KOJCOAHMIA
MPY>KUHHOTO MasiTHUKA OT MAacCChl Tpy3a U KECTKOCTHU MPY>KUHBI U HE3aBUCUMOCTh
OT aMIUIMTYJbl MajblX KOJEOaHWH, MPSIMOJMHEWHOE pacIpOCTpaHEHUE CBETA,
pasniokeHue Oesoro CBeTa B CHEKTpP, U3yUEHHE CBOMCTB M300PaKEHUS B IIOCKOM
3epKajie ¥ CBOWMCTB M300paKEHUS TpeJMeTa B coOMparole JIMH3e, HAOMI0ACHUEe
CIUIOUIHBIX M JIMHEWYATBhIX CHEKTPOB M3JIy4deHHUs): (HOPMYITUPOBATH MPOBEPSIEMOE
MpeanojoxkeHue (TUMOTe3y) O  BO3MOXHBIX — pe3ylibTaTax  HaOJIOJCHUH,
CaMOCTOATENIHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTrO Habopa 00OpyaOBaHMS,
OIMCHIBATH XOJ] OTIBITA ¥ (HOPMYTUPOBATH BEIBOIBI; TPOBOIUTH MPU HEOOXOIUMOCTH
CEpHIO TIPSAMBIX U3MEPEHUH, OTIPECIIsis CPeIHEe 3HAUCHUE N3MEPSIEMON BEIMUUHBI
U ONpeaessss TMOTPEIIHOCTh Pe3yJbTaTOB MPSMBIX H3MEPECHHH, O0OCHOBBIBATH
BBIOOp crioco0a u3MepeHus

(M3MepUTeNbHOrO NpHOOpa); MPOBOJUTH KOCBEHHBIC H3MEPEHUS (PUIHYCCKUX
BEJTUYMH (CPEHSIS CKOPOCTh M YCKOPEHHUE Tejla MIPH PaBHOYCKOPEHHOM JIBHXKCHHH,
YCKOpPEHHE CBOOOJHOTO TMaJeHUs, KECTKOCTh MPYKUHBI, KOAIDPHUIMEHT TpeHUS
CKOJIBKCHHS, MEXaHUYecKas padoTa U MOIIHOCTh, YaCTOTa M MEPUOJT KoJeOaHUun
MaTEMaTUYECKOT0 U MPY>KMHHOTO MAasITHUKOB, (POKYCHOE PACCTOSIHHE COOMparoIien
JUH3BI W €€ ONTHUYeCKas CWia, pPAJAMOAKTHBHBIM (OH) C HCMIOIH30BAHUEM
aHAJIOTOBBIX M MHU(POBBIX MPUOOPOB: 0OOCHOBHIBATH BHIOOP METOJa M3MEPEHUS,
IUIAHUPOBATh M3MEPCHHS, CAMOCTOSATEIBHO COOMpPATh OAKCIECPUMCHTAIBHYIO
YCTaHOBKY, BBIYHCIISITH 3HAYCHHE BEIUYMHBI M aHAJU3UPOBATH ITOJYyYEHHBIC
pe3yibTaThl, OIICHWBAs TOTPEIIHOCTh PE3YJIbTATOB KOCBEHHBIX H3MEPCHHIH;
MPOBOJIUTh  AKCIIEPUMEHTAJBHBIC HCCIICIOBAHUS 3aBUCUMOCTEH  (U3HUSCKHUX
BEJIMYMH (3aBUCUMOCTh ITyTH OT BPEMEHU MPU PABHOYCKOPCHHOM JBMKCHHH 0€3
HAaYaJIbHOW CKOPOCTH, 3aBUCUMOCTH CHJIBI TPCHHUS CKOJBXKCHHS OT CHIIBI
HOPMAJIGHOTO JaBJICHUS, TIEpHoja KOJIeOaHWH MaTeMaTHYeCKOro MasTHHKA OT
JUIMHBI HWTH, OIpEAeNICHHEe YCKOPEHHsS CBOOOIHOTO TMaICHHS, HCCIIECIOBAaHHUE
W3MCHEHHUSI BEJIMYMHBI U HAMPABJICHHUS WHIYKIIMOHHOTO TOKA, 3aBUCUMOCThH YTJia
OTpaXEHUS CBETA OT YIJIa MAJIeHUs, YIJIa IPEJIOMIICHUS OT yTiia MaJeHHsI CBETOBOTO
Jy4a, UCCIIEIOBAHUE TPEKOB: U3MEPEHHUE SHEPTHH YACTHUIIBI TI0 TOPMO3HOMY MYTH



(mo ¢oTorpadusam)): COBMECTHO C yuuTelneM (HOpMyIHpOBaTh 3a7ady U THIIOTE3Y
UCCJIEIOBAHUSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIEI0BAHHUE, CAMOCTOSITEIBHO
coOupaTh  DKCIEPUMEHTAJbHYI0  YCTAHOBKY, IPEIACTaBIATh  IOJIy4YCHHbBIE
3aBUCHUMOCTH (U3NYECKUX BEJIUYMH B BHAE TaOIull U TpaduKOB, OLICHUBATH
NOTPENIHOCTH, JENaTh BBIBOJABI [0 PE3YJIbTaTaM HMCCIECIOBAaHUSA; COOJIOAATH
npaBuiia 0€30MacHOro Tpy/a Npu padoTe ¢ 1adbopaTOPHBIM

00Opy1I0BaHUEM; XapPAKTEPU30BATh MPHUHILIUIBI JIEHCTBUS H3YYEHHBIX NPUOOPOB,
TEXHUYECKUX YCTPOKCTB U TEXHOJOTUYECKUX MPOLECCOB C ONIOPOM HA X ONHUCAHMS
(B TOM 4HCI€e: CIUJOMETP, JATYUKH MOJIO0KEHHSI, PACCTOSHUS U YCKOPEHHUS, PAKETa,
9XO0JIOT, OYKH, MEpUCKOoI, (oToanmapar, MUKPOCKOI, TEIECKOI, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOMN, TO3UMETP, Kamepa BuiibcoHa), UCMONB3ys 3HAHHUS O
CBOMCTBax (PU3MYECKUX SIBIICHUN M HEOOXOJMMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTENbHBIX MNPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB IPH
pelieHN y4eOHO-IPAKTUYECKUX 3a7a4, ONTHUYECKHE CXEMbl ISl MOCTPOCHHUSA
M300pKEHUI B IJIOCKOM 3€pKajie U COOMpArolled JIMH3€; MPUBOIUTH MPUMEPHI
(HaxoauTh HMHPOPMALMIO O TMpUMEpax) MPaKTUYECKOIO  HCIOJIb30BaHUSA
(bU3MYECKNX 3HaHUI B TOBCEHEBHOM KU3HM ISl 0OecrieueHrst 0€30MacHOCTU MPU
oOpaiieHnu ¢ npudopaMHu U TEXHUYECKUMH YCTPOHUCTBAMH, COXPAHEHUS 340POBbS
U COOJIOACHHMST HOPM DHKOJIOTUYECKOTO IIOBEIECHUS B OKpYXKaWIEH Cpene;
OCYILECTBIATh MOUCK HH(OpManuu (U3NYECKOTO cojaepkaHus B VHTepHere,
CaMOCTOSITENIHO (OPMYJIMPYsI TOMCKOBBIN 3alpoC, HAXOAUTh IyTH ONPECIICHUS
JIOCTOBEPHOCTH TOJY4€HHOH HH(QOpPMAIMM Ha OCHOBE HUMEIOIIMXCS 3HAHUN H
JIOTIOJTHUTEIBHBIX MCTOYHHUKOB; UCTIOJIb30BaTh MPHU BHINOJHEHUH YU€OHBIX 3aJaHUM
HAYYHO-TIOMYJISIPHYIO  JIMTEpaTypy (U3MUYECKOTO COJEp)KaHHs, CIpPaBOYHBIC
MaTepuaibl, pecypcbl ceTu VHTepHeT, BianeTb NpUEMaMU KOHCIEKTHPOBAHUS
TeKcTa, npeoOpa3zoBaHusl MHPOpPMAIMKM W3 OJAHOM 3HAKOBOM CHUCTEMBI B JIPYIYIO;
CO3/1aBaTb COOCTBEHHbIE MHCHMEHHbIE U YCTHBIE COOOIIEHHs Ha OCHOBE
uH(pOpPMAITUU U3 HECKOJBKUX MCTOYHUKOB (DM3HUECKOTO COJCpKaHUS, MyOIUIHO
MPEACTABIIATh PE3YyJIbTaThl NPOEKTHOM WJIM UCCIIEI0BATEIbCKON AeATEIbHOCTH PU
OTOM TIPaMOTHO MCIIOJb30BAaTh M3YYEHHBIM I[OHATUWHBIM ammnapar H3y4acMoro
paznena (UMK W CONPOBOXKIATh BBICTYIUICHHE NIpEe3eHTaluend ¢ y4EToM
0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnuyecTBo yacos DJIEeKTPOHHbBIE
u@poBbie
HaumeHoBaHue pa3iesioB U TeM (uncp )
Ne ni/m o0pa3oBaTe/bHbIE
NMPOrpamMMbl Konrtpoasbnbie | IlpakTuyeckue
Bcero ecypce
pecypceel
padoTshI padoThI
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
1.1 ®duznka — HaykKa o IpupoJie 2
1.2 OU3NYECKUE BETUYUHBI 4 3
1.3 EcTtecTBeHHO-Hay4YHBIN METO]] IO3HAHUS 2 1
Hroro no paszneny 8
Pa3nea 2. [leppoHayabHbIe CBEeHHUS O CTPOEHHUH BelllecTBA
2.1 CrtpoeHue BemiecTBa 2 1
55 JIBM>KEHHE U B3aUMOJAECHCTBHE YaCTHULL 4 5
: BelIeCTBa
23 ArperaTHbl€ COCTOSIHHS BEILIECTBA 1
Hroro no paszneny 7
Pa3nen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
3.1 MexaHndeckoe JBHKEHUE 10 2




32 WNuepuus, macca, IIIOTHOCTh 9
33 Cuia. Bune! cun 15
Uroro no pazgeny 34
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH H Ira30B
4.1 Hasnenue. [lepenaua qaBiaeHust TBEPIABIMU 5
TeJlaMu, KUAKOCTSIMU U Ta3aMu
4.2 JlaBieHune KUIKOCTH 6
4.3 ATtMochepHoe naBieHne 5
JlelicTBue ®UIKOCTH U Ta3a HA
44 IIOrPY>KEHHOE B HUX TEIO 12
Hroro no pazgeny 28
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
5.1 PaboTa 1 MOITHOCTb 6
5.2 [IpocTeie MeXaHU3MBI 8
53 Mexanuyeckas DHeprus 5
Hroro no pazneny 19

Pa3nes 6. [loBTopuTe1bHO-00001aI0IIM I MOYJIb




6.1 [ToBTOpPUTENEHO-0000IIAOIINN MOTYITH 6
Uroro no pazueny 6
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23
8 KUIACC
KoanuectBo yacos JJIeKTPOHHBIE
No i/ HaumMeHnoBaHuUe pa3/iesioB U TEM (undpposeie)
S nporpavyes Kontpousubie  Ipakruueckme | COPA30BATE/IbHEIE
Bcero pecypchl
padoThI padoThI
Pa3pgen 1. TensioBbIe IBJICHUSA
1.1 CrpoeHue u CBOWMCTBA BELIECTBA 6
1.2 TenuioBbIe MpoLecch 33 6.5
Wroro no pazneny 39
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
DneKTpuuecKue 3apsabl. 3apsHKeHHbIE Tea
2.1 U UX B3aUMOJICHCTBUS ? 1
2.2 IToCTOSTHHBIN 3JIEKTPUYECKUM TOK 31 10
2.3 MarHuTHbIE SIBIICHUS 11 4
2.4 DONeKTpOMarHuTHAs MHIYKIIHS 7 1




Uroro no pazueny 58
Pa3znea 3. [loBTOpUTEIHHO0-00001IAOIMH MOYJIb
3.1 [ToBTOpHUTENTEHO-0000IIAOIIHI MOTYJTH 5
Uroro no pazgeny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 22.5
9 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
No 11/ HaumeHnoBaHuUe pa3/iesioB U TEM (ungposeie)
i IPOrPaMMBI Konrponsusie | Tpakriueckue | 00PA30BATEIBHLIC
Bcero pecypcbl
padoThI padoThI
Pa3znen 1. MexaHuueckue siBJIeHHS
Mexannyeckoe IBUKEHHE U CIIOCOOLI €ro
Il OITHCAaHUS 30 4
1.2 B3anMmonelicTBue Ten 18 4
1.3 3aKOHBI COXPaHEHHUS 15 2
Uroro no pazgeny 63
Pasznea 2. Mexannueckue Koae0aHUS H BOJTHBI
2.1 MexaHnueckue KoJIeOaHns 8 3.5




2.2 MexaHuueckue BOJIHBI. 3BYK 10

Hroro o pazgeny 18

Pa3zgen 3. DiieKTpPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI

DNIEKTPOMArHUTHOE MOJIE U

3.1 OJICKTPOMAarduTHBIC BOJIHBL 6

Htoro no paznemny 6

Pa3gen 4. CBeToBbI€ ABJICHUSA

4.1 3aKOHBI pacCpOCTPaHEHUs CBETA 8
4.2 JIuH3bl 1 onTHYecKUe TPUOOPHI 6
4.3 Paznoxxenue 6enoro ceera B CHEKTP 2

Hroro no paszneny 16

Pa3nea 5. KpanroBble ABJICeHUS

5.1 Hcnyckanue 1 NOTJIOLIEHHE CBETa aTOMOM 4
5.2 Crpoenune aTOMHOrO sapa 5
53 SnepHblie peakunu 7

Hroro no pazneny 16

Pa3nes 6. [loBTopuTe1bHO-00001aI0IIM I MOYJIb




MexaHn4eckue sIBJICHUS
6.1 (TTOBTOPUTETHPHOOOOOMIAOIITNIT MOTYITh ) 6 3
TeroBbie ABICHUSA
6.2 (MOBTOPHUTEIHLHOOOOOIIAIOIINI MOTYJIb) 3
DNEeKTPOMarHUTHbIE SIBICHUS
6.3 . 3 1
(TTOBTOPUTETHHO-0000IIAFOIIIHIA MO/TYIIb)
CBeTOBBIC ABJICHUS
6.4 (TTOBTOPUTETHFHOOO0OIAOIITIIT MOTYITh ) 1 1
6.5 [ToBTOpHUTENHEHO-00001AIOIINI MOTYITH 4
Hroro no pazgeny 17
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 26.5







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

®dusuka — HayKa o npupoje. AsineHus
HPUPOJIBI

Ddusznueckue sBICHUS

dusnyecKkue BeMYruHbl. Pa3MepHOCTD.
®uznyeckue npudopsl. [lorpenrnoctu npu
MPSIMBIX U3MEPEHUSX

Vpok-uccnenosanue "M3mepenue
JMHENHBIX pa3MepOB TN U IPOMEKYTKOB
BpEMEHH"

JlaGopatopHas pabota "H3mepenue
00BEMa )KUJIKOCTU U TBEPIOTO Tena"

JlaGopatopHas pabota "OnpezneneHue
pa3MepoB MaJbIX Ted. MeTtoa panoB"

Meroasl HaydyHOrO No3HaHus. Onucanue
(bUBUYECKUX SIBICHUHN C TIOMOIIBIO
mMoaenein




VYpoxk-uccinenosanue "l[IpoBepka
TUIOTE3bl: AAbHOCTD MOJIETA MIAPHKA,
MYIEHHOTO TOPU30HTAIBHO, TeM 0O0JIbIIIE,
4yeM OOoJIbIIe BhICOTA MycKa"

Ctpoenue BemiecTBa. ONbITHI,

AOKa3bIBAOMIUEC JUCKPETHOC CTPOCHUC
BCIICCTBA

10

Jlaboparopras padota "OrneHka guamerpa
aToMa METOJIOM PSI0B (C MCIOIb30BaHUEM

dbotorpaduii)"

11

Ypok-uccnenosanue "HabmroneHue
TEIJIOBOTO paciIMpeHus razoB. OMbITHI MO
OOHapYKEHHIO TIEUCTBUS CUIT
MOJIEKYJISIPHOTO TIPUTSKEHUS"

12

JIBrxenue yactuil Beniecta. Juddysus.
bpoyHOBCKOE 1BMXKEHUE

13

VYpoxk-uccnenoanue "Habmonenue u
00BsicCHEHNE OPOYHOBCKOTO TBUKEHUS U

mddyzun"

14

Bs3auMoelicTBHE YaCTUI] BEIIECTBA:
HpI/ITSI)KeHI/Ie " OTTAJIKUBAHUC

15

ArperaTHble COCTOSIHUSI BEILECTBA.
OcoOeHHOCTH arperaTHbIX COCTOSHUIM
BOJbI




Mexanunyeckoe aBrxeHue. [1yTsb,

16 TPAeKTOPHs, IEPEMEILICHHE
PaBHOMEpHOE 1 HEpAaBHOMEPHOE

17 neukenue. CKopocTh
Haxoxenue ckopocTH, IIyTH U BpEMEHU

18 IIPY PABHOMEPHOM MPSAMOJIIMHEMHOM
JBUKEHUU

. Jlaboparopnas pabota "Onpenenenue

9 CKOPOCTHU PAaBHOMEPHOTO JBHKEHUS"
5 I'paduku npssMOTMHENHHOTO PAaBHOMEPHOTO
0 JBUKEHUS

o1 Pemrenue 3amau no reme "Pacuer cpenneit
ckopoctH"
JlaGopatopHnas pabota "Onpeznenenue

22 CpeIHEl CKOPOCTH CKOIBbKEHUs OpycKa
WJIY IIapUKa M0 HaKJIOHHOM iockocTh"”

93 OTHOCUTENBHOCTD JIBHKEHHS. CII0KEHHE
CKOpOCTEH MpHU MapAJIIETbHOM JBHKECHUN
[Tonydenue u ananus rpaduKoB

24 3aBUCUMOCTH IIyTU U CKOPOCTH JIBH>KCHHS
OT BPEMEHHU
Pemenne rpadguueckux 3amgad mo teme

25 "Mexanuka. PaBHoMepHOE

NPAMOJIMHENHOE ABUKEHHE"




26

SIBneHue nHepuUU. 3aKOH UHEPLUU

27

B3anmoaeiicTBue Ten Kak mpuyrMHa
M3MEHEHUs CKopocTH. Macca Tena Kak
Mepa MHEPTHOCTHU TeJia pu
MOCTYIMATENbHOM JBUKEHUHU

28

VYpok-uccnenosanue "CpaBHeHHE Macc 1O

B3anMOIeCTBUIO TET"

29

IlnoTHOCTE BelecTsa

30

JlaboparopHas padota "Omnpenenenue
IJIOTHOCTH TBEPIOTO Tea"

31

Pemtenue 3amau mo treme ""Macca tena.
ITimorHOCTE BemecTBa"

32

CMecH U CILIaBHIL. HOBCpXHOCTHaﬂ n

JIMHENHAS TUIOTHOCTD

33

[ToaroroBka Kk KOHTPOILHOM paboTe MO
Teme "@u3nKa — HayKa O MPUPOJIE.
[TepBoHayanbHbIE CBeIeHUs 00 aTOMHO
MOJIEKYJIIPHOM CTPOEHUHU BEIIECTBA.
Mexanuka"

34

KonrtponsHas padora no teme "®duzuka —

Hayka o npupoje. [leppoHayanbHbIe
CBEICHUSI 00 aTOMHO-MOJIEKYIISIPHOM
CTpOEHHUH BellecTBa. MexaHuka"




35

Cuna. SIBnenune tarorenus. Cuiia TSHKECTU

N3o0paxenue cun. Pemenue 3aaa4 mo

36 teme "OnpeenieHue CUibl TshkecTu"
37 Cuna ynpyroctu. 3akoH ['yka
38 Bec tena. U3mepenue cun. Junamomerp
Ypok-uccnenosanue "HabmroneHue
39 W3MEHEHUS CKOPOCTH MPHU B3aUMOICHCTBUHU
Ter"
Pemenue 3amau o reme "Cuiia ynpyrocTtu.
40 "
Bec Tena
JIaGoparopnast padora "OnbITE
paTop p )
JEMOHCTPUPYIOIINE 3aBUCUMOCTh
41 pacTspkeHus (aedopmarin) npyKuHbI OT
IIPUJIOKEHHOM CHUJIBI"
42 Cuna tpenus
43 Cnosxenue cuil. PaBHosielicTByo1Ias cHila
14 Pemenne 3ama4 no teme "CiioKeHHUE CHII.
PaBHonelicTByromas cuia"
45 Pemenne 3amad no reme "B3anMoneiicTBue

Ten. Cuiel B MEXaHUKE"




Pemenue 3anau no reme "Cuia TpeHus".
Ypok-uccienoBaHue 1o TeMe

46 "HccnenoBanue 3aBUCUMMOCTH CUIIbI TPEHUS
OT IJIOUIa/I¥ CONIPUKOCHOBEHUA"
JlaGopaTtopHas padota "OTBITHI,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI

47 TPEHUS CKOJIBKEHUSI OT CUJIBI JABJICHUS U
XapakTepa COMPHUKACAIOIINXCS
MoBepXHOCTEH"

48 Permrenne 3agau mo teMme "B3aumonencTsue
ten. Cuibl B MeXaHuke"

49 KonTponbnas pabota no teme
"B3aumopeiictBue ten"

50 JlaBiieHue TBEPIBIX Tel

51 Ypok-3kcnepumenT "Crnocoosl
onpeereHus JaBieHus TBepaoro tena'

- Ypok-uccrnenoBanue "3aBUCUMOCTh
JIaBJICHU ra3a oT TemrepaTypsl”
JlaBrieHue XUIKOCTEN U ra30B. 3aKOH

53
[Tackains

54 [THeBMaTH4eCKnEe yCTpONCTBA
3aBUCHUMOCTD JaBJICHUS KUIKOCTH OT

35 TITyOUHBI

56 I'mppocraTnyeckuii mapasokc




Ypok-nipoekT "N3yuenne cooOuiaromumxcs

7 cocynoB"
Ypok-koudepennus "I uapaBandeckue

S8 MEXaHU3MBbI"

9 Hcrnonp30Banye BEICOKUX JABJICHUH B

5 COBPEMEHHBIX TEXHOJOTHSIX

60 Pemenue 3agay o teme "JlaBneHue
JKuakoctu"
ATmocdepa 3eMiH U IPUYXHBL e€

61 CYILIECTBOBAHUS

0 VYpok-uccnenosanue "lIposiBienue
neicTBus aTMocepHoro AaBneHus"

63 N3mepenne armocepHOTro 1aBIeHUS.
Omneit Toppuuemu
3aBHUCHUMOCTH aTMOC(HEPHOTO JABJICHHS OT

64 BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! s
WU3MEPEHHS aTMOC(EPHOTO JTaBICHUS

6 Bbapomerp-anepoun. AtmochepHoe

S JABJICHUE Ha PA3JIMYHbBIX BBICOTAX
66 Brirankuatomas cuia. 3akoH Apxumena
- Pemenne 3amau mo teme "3akoH

Apxumena"




Ypoxk-uccienoBanue
"DKcrepuMeHTAbHOE O0OHAPYKEHHE

68 JNIEUCTBUS JKUAKOCTH U ra3a Ha
MOTrpy>KEHHOE B HUX TeJ0"
Jlaboparopuas pabota "Onpenencaue

69 BBITAJIKMBAIOLIECH CUJIBI, IEHCTBYIOLIEH Ha
TEJI0, IOTPY>KEHHOE B KUJKOCTD"

70 [InaBanue Ten
JlaGopaTopHas padora "HccienoBanue

71 3aBUCHMOCTH Beca Tella B BOJIe OT 00beMa
MOTPY>KEHHOU B JKUJIKOCTh 4acTH Teia"

72 BosnyxorutaBanue. [inaBanue cynos
Pemenue 3amau mo reme "3akoH

pxumena. Y cioBUs IIAaBAHUS TEll

Pemenue 3agau mo treme "JleiicTBre

74 YKUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX
Teno"
Ypoxk-tipoekt "KoHcTpynpoBaHue

75 apeoMeTpa WIH JIOAKU U OTpeeIecHIe
Ipy30MOABEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

76 TeMe "/laBieHNE TBEPABIX TN, KUIAKOCTEH

u ra3zoB"




KontponbHas padota no teme "JlaBienue

7 TBEPABIX TEJ, )KUIKOCTEH U ra3oB"

78 Mexanuueckasi pabota

79 MomiHocTb
Pemienue 3aa4 Ha onpeseneHne paboThl U

80 MOILHOCTH

81 PaGota cuibl TSHKECTH M CUITBI TPEHHUS

% Ypok-uccnenoBanue "PacyéT MoIHOCTH,
pa3BuUBaeMoOM IpH Mo IbEME 10 JiecTHUILE"

83 [IpocTeie MexaHU3MBbI

84 MowmenT cuibl. [IpaBuno MOMEHTOB
JlaboparopHas padota "M3yuenue npasuna

8

5 peIyara Jjist OoIBFKHOTO M HETIOABH)KHOTO

6510K0B"

86 "3o50T0€ NpaBUiIo" MEXaHUKU
Pemenue 3anau no teme "30510TO€E IMpaBUIIO

87 Mexanuku'" / Beepoccuiickas mpoBepouHast
pabora
Pemenne 3amay mo reme "Pabora cuibl

88 TSDKECTH U cviTbl TpeHus" / Beepoccuiickas

IpoBepoyHas pabora




Ypoxk-npoekT "IIpoekTupoBanue

89 MOJINCTIACTOB C 3aIaHHBIMHU MTapameTpamu’
VYpox-koupepenuus "[Ipoctsie

90 MEXaHHU3MBI B OBITY, TEXHHUKE, JKUBBIX
opranuszmax"

. Koaddumnuent nonesnoro necTpust

9 MIPOCTHIX MEXAHU3MOB
Jlaboparopuas pabota "Onpenencaue

92 KII/I moaBHKHOrO ¥ HENOJBUKHOTO
610K0B"
Mexanunueckas sHeprus. Kunernueckas u

93 MOTEHITMAIbHAS YHEPTUS
3aK0OH COXpaHEHHUsI MEXaHUYECKON IHEPTUU

94
VYpok-3KcriepuMeHT "IKCepUMEHTAIbHOE
onpe/ielIeHUE N3MEHEHHSI KHHETUYECKON U

95 MOTCHIIMATHLHON YHEPTHH MTPU CKATHIBAHUN
TeJa M0 HaKJIOHHOM MI0CKOCTH"
[ToaroroBka Kk KOHTPOILHOM paboTe MO

96 teme "Pabota u MomHOCTh. DHEpTUs"
Kontponbnas padota mo teme "Pabora u

97 MOIIHOCTb. DHEeprus"

08 PaboTta ¢ TeEKCTaMH 110 TEME

"MexaHnyeckoe IBHKeHue"




Pabota ¢ Texcramu o teme "CtpoeHue
99 BemecTna" 1
Pabota c rekctamu o Teme "Cuiibl B
100 npupose” 1
Pabora ¢ Tekctamu 1o reme "JlaBneHue
101 TBEPIBIX TEJ, )KUJIKOCTEN U ra30B" 1
PaGora c TekcTamu 1o Teme "DHeprusl.
102 N " 1
pPOCTBIE MEXaHU3MBI
OBUIEE KOJIMYECTBO YACOB I10 102 93

I[TPOT'PAMME




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne JlaTa uupposbie
Tema ypoka Konrpoabnbie | Ilpakruyeckue o0pa3oBaTe/bHbIE
n/n Beero p P H3ydeHHs p
padoThI padoThI pecypchl
OcCHOBHBIE TOJ0KEHUS
1 MOJIEKYISIPHOKMHETUYECKON TEOPUH U UX 1
OTIBITHBIE [TOJITBEPHKACHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
Mopenu TBepAOro, )KHUAKOro 1 ra3o00pazHoro .
3 COCTOSIHUH BellleCTBA
VYpoxk-koHpepennus "Kpucrammueckue u
4 amop¢Husle tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aJIMa30B"
s CMaunBaHue ¥ KanWIISIPHOCTD. |
IToBEepXHOCTHOE HATSKEHUE
6 TennoBoe pacIIMpEeHHE U CxKATUE 1
7 Tennosoe neuxkeHue. Temmeparypa 1
8 TemmnepaTypHbIe Kbl 1
BHyTpenHsist sHeprus u crnocoosl eé
? WU3MEHEHUS 1
10 Bunae! rerionepenaun 1




11

Ypok-koupepenius "Mcnonp3oBanue
TEIUIOBBIX CBOMCTB BEIIECTB U MaTepUAJIOB B
HeJsX HeprocoepekeHus"

12

KonnuectBo Temiorsl. Y aenpHas
TCIINIOEMKOCTD

13

Ypok-uccnenosanue "IIpoBepka runoresbl
JMHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA
AKHJIKOCTH B TEPMOMETPUYECKOI TpyOKe OT
Temrneparypsl"”

14

VYpaBHeHHE TEIIOBOIro OanaHca.
TemnooOMeH U TenIoBoe paBHOBECUE. 3aKOH
Herorona—Puxmana

15

Jlaboparopnas pabota "HccrnenoBanue
SIBIIGHUS TETUIOOOMEHA MPU CMEIINBAHUN
XOJIOAHOU U ropsiueit Boabl"

16

Pemenue 3anau no teme "TemnooOMeH u
TEIJIOBOE paBHOBecue"

17

JlabopaTtopHas pabota "OnpeneneHue
KOJIMYECTBA TETUIOTHI, MOTYYEHHOTO BOJOU
IIPH TEIJI00OMEHE C HarpeThIM
METAUTHYECKUM IIITUHIAPOM"

18

[InaBnenune u OTBEpP/ICBaHUE
KPUCTAJNINYECKUX BELIECTB. Y IebHas
TEeII0Ta TUIaBJIEHUS




19

Pemenue 3amau no reme "[lnaBnenue u
OTBEpJICBAHUE KPUCTAINIMYECKUX Ten"

20

JlaGoparopHas padora "Onpeneenue
paTop p p
YAEIbHOM TEIUIOTHI TIaBJIEHUs Jibaa"

21

Ypoxk-uccienoanue "CpaBHEeHHUE MPOLIECCOB
MJIABJICHUSI KPUCTAJUIMUECKUX TET U
pa3MAT4YeHUS MIPU HarpeBaHUH aMOP(HBIX
Ten"

22

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.

Hcmapenue

23

Kunenue. Y nenbHas Temniaora
napoo0pazoBaHusl. 3aBUCUMOCTh
TeMIepaTypbl KUIIEHUs OT aTMOC(EpPHOTro
JIaBJICHUS

24

Pemenue 3anau nmo teme "lIlapooOpazoBanue
U kumeaue"

25

VYpok-uccienoBanue "OO0bsICHEHNE
3aBUCUMOCTH TEMIIEPATYPhl KUTIEHUS OT
naByieHus"

26

HacplieHHbIil 1 HEHACHIIEHHBIA Map.
Bnaxnocts Bo31yxa

27

BiraxxHOCTB BO311yXa U €€ U3MEpPEHHUE.
JlabopaTtopHas pabota "OnpeneneHue
OTHOCHUTEIbHOMN BIQXKHOCTH BO3ayXa"

0.5




28

Pemrenue 3agaud mo teme "BnaxHocTh"

Pemrenune 3ana4 u aHanu3 CUTyauuii,

29 CBSI3aHHBIX C SBIICHUSMU HCIIAPCHIUS U
KOHICHCAIIH
DHeprus TOIMBa. Y JeabHas TeIioTa
30 CropaHus
31 [Ipunuumb! pabOThI TEIJIOBBIX ABUTATEICH
- [TapoBas Typ6uHa. [[Burarens BHyTPEHHETO
cropaHus
33 KII/] TermmoBoro nBuraTems
Pemenue 3amnau mo reme "KIIJI TermoBoro
34 nBurares"
35 VYpoxk-koHpepennus "TernoBsie ABUTATENN
1 3alllUTa OKPY’KaroIien cpeasl"
36 TenoBble MOTEPH B TETIIOCETAX
3aKOH COXpaHEHUs U MPEBPAICHHS YDHEPTUU
37 B MEXaHMYECKUX M TEIJIOBBIX MpoIieccax
[ToaroroBka K KOHTPOILHOM paboTe MO TEME
38 "Termnosele sABIcHUA. M3MeHeHne

arperaTHbIX COCTOSIHUM BemecTna'




Kontponbnas padota nmo teme "TermnoBbie

39 sBJieHUs. MI3MeHeHue arperaTHeIX COCTOSIHHMA
BelrecTna"

40 Dnektpuzanus Tel. [[Ba pona 3apsioB
VYpoxk-uccnenoanue "Hccienopanue

41 CHOCO0OB Pa3IMYHBIX BEIIECTB
Ha3JIEKTPU30BBIBATHCA"

0 BiaumopeiicTBue 3apssKeHHBIX Tell. 3aKOH
Kynona
DnexTpuueckoe mnoie. Hanpsok€HHOCTD

43 anekTpudeckoro noss. [puHmmn
CYINEPIO3UINH SICKTPUUECKUX TOTEH

24 Hocutenu snekrpuueckux 3apsios.
DOneMeHTapHbIi 3apsa. CTpoeHue atoma

45 3aKOH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
[IpoBOIHMKH, TUDTIEKTPUKH U

46 MOJYITPOBOIHUKHU

4 Ypok-koHpepeHIHs "IaeKTpu3amus B

7 MOBCEIHEBHOH KU3HU"
4 Pemenue 3ana4 no teme "3aKOH COXpaHEHHUs
8 AIEKTPUYECKOTO 3apsaa
49 Dnektpuueckuil Tok. ctouHuku

QJICKTPHUYCCKOI'0 TOKa




VYpoxk-uccnenoanue "Hccienopanue

50 JEHCTBHS SJIEKTPUUECKOTO MO Ha
MPOBOJHUKHU U JUAJIEKTPUKU"
51 DNEKTPUUECKUN TOK B METAILIAX
52 DJIEKTPUYECKUH TOK B )KHIKOCTAX U razax
53 DnexTpuueckas Lelb
54 Cuia Toka. AMiiepmeTp
55 DnexTpuueckoe HanpspkeHue. BonbtMerp
Jlaboparopuas padota "COopka u
56 HCIIBITAHUE AJICKTPUYECKOUN eI
MTOCTOSIHHOTO TOKa"
3aBUCHMOCTD CHJIbI TOKA OT HANPSKCHHS.
57
3axon OMa aJi yyacTKa Lenu
Jlaboparopnas pabota "HccrnenoBanue
3aBUCUMOCTH CHJIBI TOKA, IPOTEKAOLIETO
S8 Yyepe3 pe3ucTop, OT HAMPSKEHUS Ha
pPE3UCTOPE U CONMPOTUBIIEHUS pe3ucropa”
DNEeKTPUYECKOe COMPOTUBIIEHUE. Y IeTbHOE
59 COTIPOTHUBIICHUE
JlabopaTtopHas pabota "OnpeneneHue
60 YAEIBHOTO CONMPOTUBIICHUS MPOBOIHUKA"
. Pemenue 3agad nmo reme "DnekTpuueckoe
6 COMPOTHUBIIEHUE. Y ACIBHOE COMPOTUBIIEHNE"
62 Pemenue 3ampau no reme "3akon Oma"




63

HOCJ’IGI[OB&TCJ'IBHOC " mMapaJijiCJIbHOC
COCAUHCHUA ITPOBOAHUKOB

64

JlaGopatopnas pabota "IIpoBepka npaBuia
CII0KECHUS HANPSDKCHUU IIpU
MOCJIC0BATEIIbHOM COSIMHCHUY JIBYX
pe3uctopoB"

65

Pemrenne 3ama4d mo reme
"[TocnenoBarenbHOE U apAIIEIBHOE
COCMHEHUS TTPOBOJHUKOB"

66

Jlaboparophas padota "lIpoBepka nmpaBuia
JUIS CHJIBI TOKA MPU MapajuieIbHOM
COCAMHEHHUH PEe3UCTOPORB"

67

Pemenue 3ai1a4y Ha npuMeHeHue 3akoHa OMa
JUTSL pa3JIMYHOTO COETMHEHUS TPOBOTHUKOB

68

O/1C 1 BHyTpeHHEE CONPOTUBIICHHE
MCTOYHUKA TOKa. 3akoH OMa I MOJIHOM
Lenu

69

Pemenue 3amau o reme "IDJIC, BHyTpEeHHEE
CONPOTHUBIIEHNE NCTOYHMKA TOKA. 3aK0H Oma
JUTST HOJIHOM Henu"

70

JlaGopatopnas pabora "Onpenenenue I/C
Y BHYTPEHHETO CONPOTUBJICHUS UCTOUHUKA
TOKa"

71

[IpaBuna Kupxroga




72

Jlaboparopnas padota "IIpoBepka mpaBu
Kupxroga"

73

VYpok-uccnenosanue "M3yuenune
BOJIbTAMIIEPHBIX XapaKTEPUCTUK
HEJIMHEWHBIX DJIEMEHTOB"

74

Pabota snekrprueckoro Toka. MomHocTb

QJICKTPHUYCCKOI'0 TOKa

75

Jlaboparopuas pabota "Onpenencaue
paboTHI U MOLTHOCTH JIEKTPHUECKOTO TOKA"

76

3akon Jxoyns-Jlenna. Ilorpedurenn
3JIeKTpUUecKoro Toka. Koporkoe 3ambIkaHue

77

VYpok-koupepennus "O0bsicHEHUE U
MIPHUHIMAIT I[CI\/JICTBI/ISI JOMalTHUX
AJIEKTpOHarpeBaTebHbIX TpHOOpoB"

78

ITonroToBka K KOHTPOJIBHON paboOTE MO TeMe
"DnexTpuueckue 3apsasl. 3apsHKCHHbIE Tella
U uX B3aumogencTBus. IlocTOSHHBIN
AIEKTPUUYECKUN TOK"

79

KonTponbhas pabota no teme
"DnexkTpudeckue 3apsaabl. 3apsyKEHHBIEC Tella
" ux B3aumoelcTBus. IlocToOIHHBIN
BJIEKTPUYECKUN TOK"




IlocTtostHHBIE MAarHUTEL. MarHuTHOE I10JIE

80
3eMJIM U €ro 3HaYeHue JJIs )KU3HU Ha 3emiie
Ypoxk-uccienopanue "M3ydueHrne MarHuTHOrO
T0JIsL TOCTOSIHHBIX MarHUTOB MPHU UX

81 o0BbeIMHEHUH U pa3neneHnu. Busyanuzanus
I10JIs1 HOCTOSIHHBIX MarHUTOB"

5 OnbIT OpcTeaa. MaroutHoe mose

8 ANEKTPUYECKOTO TOKa
OmneiT AMnepa. MarHuTHOE 10J1€ KaTyLIKU C

83 TOKOM. [IpuMeHeHre 31eKTPOMarHuToB B
TEXHHUKE

84 Cuiia Amriepa u onpesesneHue eé
HaIpaBlIeHUS

g5 Pemenue 3anau mo reme "Cuita Amrepa u
ornpezeneHue e€ HanpasaeHus"
DNEeKTPOABUTATEIb MOCTOSIHHOTO TOKA.

86 Hcnons3zoBanue snekTpoaBurareneii B
TEXHUYECKHUX YCTPOHUCTBAX U HA TPAHCIIOPTE

87 Bcepoccuiickas npoBepouHas paboTta

88 Bcepoccuiickas npoBepouHas paboTta

- JlabopaTtopHas pabota "M3ydeHue necTBus

MarHUTHOTO TOJISI Ha MPOBOJTHUK C TOKOM"




Ypok-koudepennus "IIpakTrueckoe

90 MPUMEHEHHUE IIEKTPOIBUTaTeNICi"

o1 JlaGopatopnas pabora "KoHcTpynpoBanue u
u3y4eHue paboThl AJIeKTpoIBUTATEINS"

9 Jlaboparopnas padota "U3mepenue KI1/]
ANEKTPOABUTaTENIbHON YCTaHOBKH"

93 OnpiTel Dapanies. 3aKOH AIEKTPOMarHUuTHOM
nHaykiuu. [Ipasuno Jlenna
VYpok-uccnenosanue "Mccnenopanue

94 W3MEHEHUN 3HAYCHHs U HANPaBIICHUS
WHJYKIHMOHHOTO TOKa"

Pemenne 3amau  mo  Teme  "3akoH

95 NEKTPOMAarHuTHOW HHAYKIMH. [IpaBuio
Jlenna"

96 Dnektporereparop. CrocoObl MOTyYeHUs
ANEKTPOIHEPTUH

97 Ypok-koH(pepeHIus "DIeKTPOCTaHIIUN Ha
BO300HOBJISIEMBIX HCTOYHUKA SHEPTUU.
[Tpo6memsr sxonioruu. TormamBHBIE
AJIEMEHTHI U ANEeKTpoMOoOmIH"

03 KontponbHas pabora "DneKTpoMarHUTHbIE

SIBJIEHUS"




Pabota ¢ Texkcramu o teme "TerioBeie
99 sBJIeHUS" 1
Pabora ¢ TekcTamu o Teme
100 "DnexkTpuuecKue 3apsaabl. 3apsIKEHHBIC Tella 1
U UX B3auMocncTaue"
101 Pabota ¢ Tekcramu o teMme "[locTOSIHHBIN |
0 AJIEKTPUYECKUM TOK"
102 Pabora ¢ Tekctamu o teme "MaruuTHbIE |
0 SIBJICHUS ¥ DJIEKTPOMAarHuTHast MHIyKIus"
OBIIEE KOJIMYECTBO YACOB I10 102 s s
ITPOTPAMME :
9 KVIACC
KosmnuecTBo yacos JJIeKTPOHHBIE
Ne T Jarta unpposbie
w/n émMa ypoka Beero Konrpoabnsie | IlpakTnyeckue H3ydeHHsI o0pa3oBaTejibHbIE
padoThI padoThI pecypcsbl
Mexanunyeckoe nBrxeHrne. MarepuaibHas
1 Toyka. CriocoObl ONMCaHus 1
MEXAHUYECKOT'0 IBIKEHUS
CucreMa orcyetra. OTHOCUTEILHOCTD
2 MEXAHUYECKOT'0 IBIKEHUS 1
BekropHbie BETUUYUHBI, ONEpaIuu ¢ |
3 BEKTOpPaMHU, MTPOEKIIUU BEKTOPOB




Panunyc-BekTop MarepuaibHOM TOUKH,
nepeMenieHre Ha IIOCKOCTH

PaBHOMEpHOE MPAMOJIMHETHOE ABUKEHUE

Pemenue 3amgau no reme "PaBHOMepHOE
IpsIMOJIMHENHOE ABMKEeHHE"

HepaBHOoMepHOE NpAMOIUHENHOE
nBuxkeHue. CpeHsisi 1 MTHOBEHHaAsI
CKOPOCTb T€Jla IPU HEPABHOMEPHOM
JBUKCHUU

JlabopaTtopHast pabora "Onpeznenenue
CpeIHel CKOPOCTH CKOJIbKEHUs OpycKa
WM IBMKEHHS IIAPHUKA 110 HAKIOHHOM
MJI0CKOCTH"

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE
JIBIOKEHUE. Y CKOpEHUE

10

CKOpoCTh PaBHOYCKOPEHHOTO
npsMOJIMHEHOTO IBMKeHus. ['paduk
CKOPOCTH

11

Pemenue 3amau mo reme "CropocThb
PaBHOYCKOPEHHOTO MPSIMOJIUHEHHOTO
BMOKeHNuA"

12

HepeMemeHHe IIpU paBHOYCKOPCHHOM
HpHMOHHHCﬁHOM JABUXKCHUNU




13

JlabopaTopHas pabota "OnpeneneHue
YCKOPEHHUS Tea Py PaBHOYCKOPEHHOM
NBIKECHUH 110 HAKJIOHHOU IIOCKOCTH"

14

Pemenue 3agaud no treme "llepemenienue
IIPU PABHOYCKOPEHHOM IPSIMOJIMHEWMHOM
nBIOKeHun"

15

Jlaboparopnas pabota "HccnenoBanue
3aBHCHMOCTH IYTH OT BPEMEHHU MPH
PaBHOYCKOPEHHOM JIBIDKEHUU 0e3
HayaJibHOM cKopocTH"

16

I'pacduueckas mHTEpIIpeTaLds YCKOPEHUS,
CKOPOCTH, IIPOWUIEHHOTO MYTH U
MepeMeIeHUS TS TPSIMOIMHEHHOTO
JIBUKCHHUS

17

Pemenue 3anay no teme "I'papuueckas
UHTEPIIPETALMS YCKOPEHHUs, CKOPOCTH,
IIPOMJEHHOIO ITyTH U IIEPEMEIIECHUS IS
MPSIMOJIMHENHOTO ABUKEHUA"

18

Yckopenue cBoO6oaHOTO nageHus. OnbIThI
lanunes

19

Pemenue 3anau no reme "Yckopenue
cB0OOHOTO TaieHus"

20

JIBu>xeHue Tena, OpOIIeHHOT0 MO YIJIOM K
TOPU30HTY




Pemenne 3agau mo teme "JIBrmkeHue Tena,

21 OpOIIIEHHOTO TI0]T YTJIOM K TOPU30HTY"
Jlaboparopnas pabota "HccrienoBanue
22 JBYKEHUS Tea, OPOLIEHHOTO MO YITIOM K
rOpU30HTY"
Pemenue 3amad mo treme "J[BrokeHue 1o
23 JEMCTBHEM YCKOPEHUSI CBOOOAHOIO
nageHusa”
24 JIBrKEHUE 110 OKPYKHOCTH
55 JInHeliHas 1 yrioBas CKOPOCTh, IEPUOL U
yacTtoTa
KOPOCTh M YCKOPEHHUE IIPU JBUKCHHUH 10
26 ¢
OKPY>KHOCTH
5 Pemenue 3ana4 no teme "J[BrxeHue no
7 OKpYyxkHOCTH"
Ypok-koHpepeHnus "PacniosHaBaHue u
28 MpUOIHKEHHOE OMMCaHUE PA3TUYHbIX
BHJIOB MEXAHUYECKOTO JIBUKEHUS"
[ToaroroBka K KOHTPOJILHOM paboTe MO
29 Teme "MexaHu4ecKoe IBHKEHHUE U
CHOCOOBI ero onucaHus"
KonTponbHas pabota mo Teme
30 "MexaHHUYeCKOe IBHKECHUE U CIIOCOOKI €r0

onucauus"




31

[TepBriii 3akoH HetoTOHA. BEKTOpP CHIIBI

Bropoii 3akon HeroToHa.

32 .
PaBHoneiicTByOIIAs cuita

13 Tperuii 3akon Herotona. Cynepnosunus
cuIl

34 Cuia ynpyroctu. 3akoH ['yka
Pemenue 3anay no teme "Cuna ynpyrocru"

35
JlaGopatopHnas pabora "HccnenoBanue
3aBHCUMOCTH CUJIbI YIPYTOCTH,

36 BO3HUKAIOIIEH B IPYXKHUHE, OT CTENICHU
nedopMaIuu NpyKUHbI"

37 Cuna tpenus. Koadduument tpenus
JlabopaTtopHas pabota "OnpeneneHue

38 KO3 ULIEeHTa TPEHUS CKOJIBbKEHUS"
JlabopaTtopHas pabota "HccienoBanue

39 3aBUCHUMOCTH CHJIbI TPEHUSI CKOJIBKEHUS OT
CHJIBI HOPMAJIBHOTO JIaBlieHUs"
JIBM>KEHHE TEIN 110 OKPYKHOCTH 110

40 JEMCTBHEM HECKOJIBKUX CHJI

41 3akoH bepHymM U moabEMHAs CUIla Kpblia




Ypok-koupepenius "CoBpeMeHHbIE
JeTaTeNbHbIC anmnaparel, Cy1a Ha

42 MOABOJHBIX KPbUIbAX, aHTUKPBLIO HA
CKOPOCTHBIX aBTOMOOUJISIX. JIBIbKEeHHE
1moe3/1a Ha MarHUTHOM mojyike"

5 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO
TATOTEHUS

14 JIBr>KeHUE Te BOKPYT T'PaBUTAIIMOHHOTO
uentpa. [lepBas kocMuyeckast CKOpOCTh

45 HesecomocTs 1 neperpysku

46 PaBHOBecue maTepualibHON TOUKHU.
AOCOTIOTHO TBEPAOE TEIIO

47 MowmenT cuinsl. [IpaBuino MOMEHTOB

48 VYpok-uccnenosanue "Onpenenenue
LIEHTpA TSKECTH PA3IUYHbIX Ten"
Nmnynse Tena. U3meHnenne umiynbca.

49 NMnynsc cuiibl. YIIpyroe v Heympyroe
B3aUMO/ICIICTBUE
3aKOHBI I3MEHEHUS U COXPAHECHUSI

50 HMMITYJThCa

51 PeaxkTnBHOE ABMKEHIE
Pemenne 3ama4d no teme "3akoH

52 COXpaHEHUs UMITyJIbca. PeakTuBHOE

nBmkeHne"




53 Mexanuyeckas paboTa U MOIITHOCTh

4 PaboTa CuIIBI TSDKECTH, CUITBI YIIPYTOCTH U

> CUJIBI TPEHUS
JlabopaTopHas pabora "OnpeneneHue
paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM

55 JBUKEHHUH TeJa [0 TOPU30HTAIBHON
nosepxHoctu"

56 CBs13b HEpruM U paboTHI
Jlaboparopnas pabota "OnpeneneHue

57 paboThI CUITBI YIIPYTOCTH IIPU MOABEME
rpy3a C UCIOJIb30BAHUEM HEIMOIBHXKHOTO U
MOJIBH>KHOTO OJIOKOB"

58 [ToTenunanbHas 3Heprus
Kunernueckas sneprus. Teopema o

59 KMHETUYECKON SHEPIUHr
3aKOH U3MEHEHUS U COXPaHEHUS

60 MEXaHUYECKON IHEPTUU
Pemrenue 3agad mo reMe "3aKOHBI

61 W3MEHEHUS U COXpPaHEHHUS MEXaHUYECKON
SHepruu"
[ToaroroBka K KOHTPOJIBHOM pabOTE MO

62 Teme "B3anmoneiicTBue Ten. 3aKOHBI

coxXpaHeHus"




63

Kontposnbhas pabora mo teme
"BzaumopericTBre Tell. 3aKOHEI
coxpaHeHus"

64

Koneoarensnoe nemxenne. OCHOBHBIE
XapaKTEPUCTUKU KOJICOaHUH: TIEPHO/I,
4acTOTa, aMILIUTY 1a

65

MareMaTryecKkuil ¥ Npy>KUHHBIA
MasaTHuKU. JlabopaTopHas pabora
"HccnenoBanue 3aBUCMMOCTH IIEpUoa
KoJieOaHU# Tpy3a HA HUTHU OT JIJTUHBI HUTH"

0.5

66

Jlaboparopuas padota "Hccienopanne
3aBUCHMOCTH MEpUO/Ia KOJIeOaH I
IIPYKUHHOTO MasiTHUKA OT Macchl rpy3a”

67

lMapmonuueckue xkoyeOaHus

68

JlabopaTtopHas pabota "3mepenue
YCKOpEHUsI CBOOOTHOTO TajeHus"

69

3aryxaromue konedanus. BeiHyX1eHHBIE
kosebanus. Pesonanc

70

HpeBpameHHe OHCPTHUHU IIpU
KoJIe0aTeIbHOM JBHXCHHUHN

71

VYpok-uccnenosanue "lIposepka
HE3aBUCHMOCTH Nepro/ia KojaeOaHmi
Ipy3a, MOABEIIEHHOTO K JIEHTE, OT MacChl

rpysa"




MexaHU4ecKre BOJIHBI: MPOAOJBbHBIC U

72 MOTepeyHbIe
CaoiicTBa MexaHWYeCKUX BOJH. J[inHA

73 BOJIHBI U CKOPOCTH €€ paclpOCTPAHCHUS
Ypok-uccnenosanue "HabmroneHnue

74 uHTephepeHny U AUdpaKIud BOJIH Ha
MIOBEPXHOCTH BOJBI"
Ypok-koHpepennus "MexaHnnyeckue

75 BOJIHBI B TBEPIOoM Tene. CelicMuyeckue
BOJIHBI"

76 3ByK. Pacripoctpanenue u oTpakeHue
3ByKa

77 Pemenue 3anau no teme "3Byk"
Ypoxk-uccienoBanue
"DKCIepUMEHTAIBHOE OIIPENIETICHHE

78 TPAHMI] YaCTOTHI CIBIIIUMBIX 3BYKOBBIX
Kosebanuit"
I'poMKOCTB 3ByKa U BBICOTA TOHA.

7 AKyCTHYECKHI pEe30HaHC.

80 Ypoxk-uccnenoanue "Habmonenue u

00BSICHEHNE aKyCTHYECKOT0 pe3oHaHca"




Nudpa3syk u ynprpasByk. Kondepenius

81 "Hcnosib30BaHue ylibTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTHAX"

% DNIEeKTPOMArHuTHOE IOJe U
3JIEKTPOMArHUTHBIE BOJIHBI

83 CBolicTBa 3JIEKTPOMArHUTHBIX BOJTH
VYpoxk-koupepennus "Llkana
AJIEKTPOMAarHUTHBIX BOJIH. Vcnionb3oBaHue

84 3JI€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM
cBs3u. Paguonoxanus. KocMuueckas cBsi3b
n

o Pemenue 3a1a4y Ha onpeeeHne YacTOThI

> Y JUTMHBI YJICKTPOMATrHUTHON BOJIHBI

%6 DneKTpoMarHuTHasi IpUpoaa CBETa.
CxopocTs cBeTa

o7 BosiHOBBIE CBOlICTBaA CBETA:
uHTepdepeHus 1 nudpaKuus

08 JlydyeBast MOJieNb CBETA U T€OMETpUYECKas
onTuka. MIcToUHUKM cBEeTa

% [IpssmonuHEITHOE pacIpoCTpaHEHHUE CBETA.
3atmenust ConHua u JIyHbl

90 3akoH oTpaxeHus cera. [lnockoe 3epkaio

o1 [TocTpoenne nzo0pakeHHi,

Cc(OPMHPOBAHHBIX 3EPKATIOM




[Ipenomnenue cBeta. 3aKOH MPEIOMIICHUS

92 cgeta. [lonHoe oTpaxkeHue cBera.

93 JlabGopaTtopHas pabora "VccienoBanue
3aBUCHMOCTH YIJIa IPEJOMJIEHUS OT yIJjia
MajIeHHsl CBETOBOTO JIyua Ha TpaHUIe
«BO3J1yX-CTEKIO»"

o4 Ypok-uccnenopanue "AHanusz u
00BsICHEHNE ONTHYECKOT0 MUpaXka"
Ypok-koHpepernus "Micnons3oBaHue

95 IIOJIHOTO BHYTPEHHETO OTPAXKECHUSI:
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"

96 JInH3a, Xon my4yel B TUH3E

97 dopMyia TOHKOU JIUH3bI
JlabopaTtopHas pabota "OnpeneneHue

08 (hOKYCHOTO PACCTOSIHHS M ONITUYECKON
CHUJIBI COOMpArOIIe JTNH3HI"

99 [Tonmy4yenne n300paXkeHU C TOMOIIBIO
cobuparoIiei 1 pacceuBaroIIen JINH3
Ypok-koudepennus "Tlpuniun aeiicTBus

100 ONTUYECKUX MPUOOPOB (MUKPOCKOTI,
Teneckor, ¢oTtoanmnapar)"

101 I'ma3 xak onrryeckas cucrema.

brnuzopykocTh U 1anbHO30PKOCTh




Pasnoxenue 6eoro cBera B CIEKTP.

102 Omneitel HetoTona. Crnoxxenue
CIEKTPAJIbHBIX 1[BETOB. Jlucriepcus cBeTa
Ypok-nipaktukym "Habmonenue u
00BSICHEHUE OMBITOB IO PA3TIOKECHHIO

103 6enoro ceera B criekTp. [lomyduenue 6enoro
L[BETA IPU CJIOKEHUH LBETOB"

104 Omnsitel Pe3epdopaa u ruranerapHas
MOJIENb aToMa

105 [Tocrynater bopa. Moxnens aroma bopa.
HcnyckaHue U MOIJIOEHUE CBETa aTOMOM.

106 KBantsl. JInnevareie criekTpsl
VYpoxk-nipaktukym "Habmtonenue

107 CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB
U3JIy4eHUs U UCITyCKaHus"

108 PaguoaktuBHOCTH. Anb(da-, 6eTa- u ramMmma-
U3IIy4EHUs

109 CrpoeHne aToMHOTO0 siipa. HykinoHnHas
MOJIENL aTOMHOTO si/ipa

110 PannoaktuBHbIe npeBpanienus. M30Tonsl

111 [Iepnon nmonypacnana




Ypok-koudepennus "JleiicTBre
PaarOaKTUBHBIX I/I3JIY'-ICHI/H‘/JI Ha XUBbIC

112 OpraHMU3Mbl. 3alIUTa OT PaAMOAKTUBHOIO
n3nyuyeHus"
13 SnepHble peakuuu. 3aKOHbI COXPAHEHUS

3apsAJ0BOIro 1 MaCCOBOI'O YHUCEII

DHeprusi CBA3U aTOMHBIX siaep. CBsi3b
MacChl M DHEPTUU

114

Pemenue 3amgaud no reme "AnepHoie

115 peakuuu. DHeprus cBs3u"

Peakiuu cuHTe3a U IeneHUS SaEp.

116 " N
cToyHUKHU 3Heprun ConHLa U 3B€37

VYpok-koudepenuus " nepHas
117 SHEpPreTHKa. JKOJIOrHUecKue MpooIeMbl
SJIEpHON PHEPTeTUKH "

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
118 teMe "Konebanus u BosnHbl. CBETOBBIE U
KBaHTOBBIC SIBJICHUS"

Kontponbnas padota o teme "Konebanust
119 1 BOJIHBI. CBETOBBIE M KBAHTOBBIE
siBJIeHUs"

Pemrenne pacueTHsIX IO TEME

120
"MexaHnyeckoe IBrmKeHue"




Pemenne PaCUYCTHBIX U KaUCCTBCHHBIX

121 3aga4 no teme "BzaumoperictBue Ten"
Pemennie pacueTHBIX U Ka4eCTBEHHBIX

122 3a/1a4 110 TeMe "3aKOHbI COXPAHEHUS
SHEPruM U UMIlyJbca"

13 Jlaboparopubie pabOTHI 110 TEME
"MexaHnueckoe IBrxenue"
JlaGopaTopnble pabOTHI 11O TEME

124 " 4 "

BzaumopeiictBue Ten
. Jlaboparopusie paboTsl 1o Teme "IIpocTbie
5 MEXaHU3MbI"

126 Pemennie pacueTHBIX U KaU€CTBEHHBIX

3ana4 1o reme "Tennossle nponeccs”
5 Pemrenue pacueTHBIX ¥ KaYECTBEHHBIX

127 3a1a4 o teme "BrnaxHocTs"
Pemrenue pacueTHBIX ¥ KAYECTBEHHBIX

128 3anad o reme "KIIJI TerniaoBbix
nBuraresein”

1 Perrenue pacueTHBIX M KAYECTBEHHBIX

9 3a/1a4 1o TeMe "3aKOHbI OCTOSTHHOTO
TOKa"
130 Perrenne pacueTHBIX M KAYECTBEHHBIX

3ana4 o reme "KIIJI anexTpoycraHoBok"




JlaGopaTopHbie paboThl 1O Teme "3aKOHBI

131 OCTOSIHHOI'O TOKa" 1
JlaGopaTopHbIie pabOTHI 11O TEME

132 " " 1

CBeTOBBIE SIBJICHUS

Pabota ¢ Tekctamu o TeMe "3aKOHBI

133 COXpaHEHHUS B ME€XaHUKe" 1
Pabora ¢ tekcramu o teme "KosieOanus u

134 BOJTHBI" !
Pabora ¢ Texcramu o teme "CBeTOBBIE

135 sSaBIIeHUs" !
Pabora ¢ texcramu o teme "KBanrtosas u

136 sanepHas Gpusuka" 1

OBUIEE KOJIMYECTBO YACOB I10
136 24.5

I[TPOTPAMME







IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

1.1

[IpoBepsieMbie MpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00IIIer0 00pa3oBaHuUs

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pa3nyaTh SBJICHUS IO OMMCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIONIMX JAHHOE (PUINISCKOEC SIBIICHUE

1.3

pacrmo3HaBaTh  MPOSBICHUE  W3YYCHHBIX  (DU3MYECKHX  SIBICHUH B
OKPY’KaIOIIIEM MUPE, B TOM YUCIIe (PU3UUECKUE SBICHHS B IPUPOJIC, IPU 3TOM
MEPEBOUTH MPAKTUYECKYIO 33/1a4y B YU€OHYIO, BBIICIATh

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUZNYECKUX SIBICHUN

1.4

OIKCBHIBATh M3y4YEHHbIE CBOMCTBA Teld U (PU3NYECKUE SIBICHUS, UCHOJb3Ys
¢u3nueckre BeIMYUHBI, IPU OMUCAHUU MPABUIIBHO TPAKTOBATH (PU3MUECKUIA
CMBICJI UCTIOJIb3YEMBbIX BEJIMYMH, UX 0003HAUEHUS U €AMHUIbI (PU3UUYECKUX
BEIMYMH, HaXOIUTh (OPMYJIbI, CBS3BIBAIOLINE JaHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMHU BEJIWYMHAMH, CTPOUTh TpaQUKU H3yYEHHBIX
3aBHCUMOCTEN (PU3NUYECKUX BETUUUH

1.5

XapaKTepu30BaTh CBOMCTBA TeN, (U3NYECKUE SBICHUS M IPOLECCHI,
UCIOJIb3YS U3YUYEHHBIE 3aKOHBI, IIPU TOM JIaBaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIIMChIBAaTh €r0 MaTEMAaTHYECKOE BBIPAKECHUE

1.6

OOBACHATDH (PU3UYECKHE SABICHUS, MTPOLIECCHl U CBOICTBA TEJ, B TOM YHUCIIE U
B KOHTEKCTE CUTyallui MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BISABIATh
NPUYMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH 00bsACHEHHE U3 1 — 2 JTOrMYecKux
IaroB C omopoil Ha 1 — 2 W3y4YeHHBIX CBOMCTBA (U3NYECKUX SBICHMH,
(U3MUeCKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemath pacué€THble 3a7auu B 1 — 2 neficTBUS, UCIIOIB3YS 3aKOHBI U (POPMYIIBL,
CBs3bIBaOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBUS 3a/1aui
3alUChIBaTh KPaTKOE YCJIOBUE, MOJACTaBIATh (PU3NYECKHUE BEITUUYMHBI B
dbopMynbl W MOPOBOJAUTH Pacy€Tbl, HAXOAUTh CIPAaBOYHBIE JAHHBIE,
HEOOXOAuMMBIE Ul pEIIeHUs 3a/Jad, OLEHMBAaTh  PEATUCTUYHOCTD
MOJYYeHHOU (prU3MUeCcKON BEITMYMHBI




1.8

pacrio3HaBaTh MpOOJEMBI, KOTOpPbIE MOXHO PpEHIMTh TpPU OMOIIU
(bu3MYECKUX METOJO0B, B ONMUCAHUU HCCIEAOBAHUS BBIACIATH MIPOBEPSEMOE
MPEoJIOKEeHNEe (TUIIOTE3Y), Pa3iniaTh U HHTEPIPETUPOBATH MOJIYUYECHHBIH
pe3yNbTaT, HAXOAUTh OLIUOKHU B XO/I€ OMbITA, JIEIaTh BHIBOJBI 110 €TI0

pe3yipraTam

1.9

IIPOBOAMTD OMBITHI 110 HAOTIOACHUIO PU3NUYECKUX SBICHUIN WIN GU3NUECKUX
CBOICTB Ten: (hopMyIHpOBaTh MpPOBEpsieMble MPEAIOJIOKEHUs, COOUpaTh
YCTaHOBKY U3 MPEAJIOKEHHOTO OO0OpYy/IOBaHUS, 3alMChIBATH XOJI OIbITA U
(bopMyIUpPOBaTH BHIBOIBI

1.10

BBIMIOJHATh MpsIMBbIE H3MEpPEHUS C HCIOJIb30BAHUEM aHAJIOrOBBIX U
1M (pOBBIX TPUOOPOB, 3aMUCHIBATH TOKa3aHUS MIPUOOPOB € YIETOM 3a1aHHOM
a0COTIOTHOM MOTPEIIHOCTH U3MEPEHU

MMpOBOANTL HMCCICA0OBAHHNC 3aBUCUMOCTHU OHHOﬁ (bHSH‘ICCKOﬁ BCINYHNHEBI OT
I[pyTOﬁ C  HCIIOJB30BAHHUEM  IIPAMBIX I/ISMepeHHﬁ, y4aCTBOBAaTb B
IJIaHWUPOBAHUH yqeGHoro HCCIICOOBaHUA, CO6I/IpaTL YCTAHOBKY U BBITIOJIHATH
HU3MCPCHUMA, CICAYyA IPCAJIOXKCHHOMY IUIAHY, (1)I/IKCI/IpOBaTB PE3YyIbTAThI
HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (1)I/I3I/I‘16CKI/IX BCIMYMH B BHAC IPCIIOKCHHBIX
Ta6J'II/II_[ nur pa(bI/IKOB, ACJIaTh BbIBOJBI 110 PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

IPOBOAMTh KOCBEHHbIE H3MEpEHUs (QU3NYECKUX BEJIWYUH, CIEIys
NPEJIOKEHHOW WHCTPYKLUMU: TpU BBIMOJIHEHUH HU3MEPEHUH coOupaTh
DKCIIEPUMEHTAIBHYI0 YCTAHOBKY M  BBIYMCIISITH 3HAYE€HHE HCKOMOU
BEIINYUHBI

1.13

coOiroaaTh NpaBuiia TEXHUKU 0€30I1acCHOCTH IpU paboTe ¢ 1a00paTOpHBIM
00opyI0BaHuEM

1.14

YKa3bIBaATh IHPUHIHUIIBL JIeicTBUSA HpI/I60p0B N TCXHUYCCKHUX YCTPOﬁCTB,
XapaKTCPU30BaTh IMPUHIIUIIBI JeHCTBUSA HU3YUYCHHBIX HpI/I60pOB u
TCEXHUYCCKUX yCTpOI\/'ICTB C NIOMOIIIbIKO HUX ONHUCAHU, HUCIIOJIb3YA 3HAHUA O
CBOMCTBaX (bI/ISI/ILICCKI/IX SIBIICHUN H HCO6XO,[[I/IMLIC (I)I/I3I/I‘-IGCKI/IG 3aKOHbI U
3aKOHOMCPHOCTHU

1.15

MPUBOJUTH MIPUMEPHI (HAXOAUTh HH(GOPMAIIUIO O IPUMEpax ) MPaKTUYECKOTO
UCMOJb30BaHUS (PU3MUECKUX 3HAHUW B TIOBCEJHEBHOM JKU3HU JUIS
oOecrieyeHns 6€30MaCHOCTH NMPHU 0OpAIIEHUH C TPUOOpPaMU M TEXHUUECKUMHU
YCTPONCTBAMHU, COXPAHEHUS 3/10POBbsI U COOIIOAEHUS HOPM SKOJIOTUYECKOTO
MIOBEJICHU B OKpYXalolleH cpene




1.16

OCYIIECTBIISATh OTOOp HMCTOYHHUKOB HWH(popmanuu B cetu HHTEepHET B
COOTBETCTBUH C 3a/IaHHBIM ITOWCKOBBIM 3aIlPOCOM, Ha OCHOBE WMEIOIIHUXCS
3HAHUH ©W MyTEM CpaBHEHUS Pa3JIMYHBIX HCTOYHHUKOB  BBIICIATH
uH(popMaIo, KOTOpas SBISICTCS MPOTHBOPECUYMBOMUIN MOXKET OBITh
HEJIOCTOBEPHOM

1.17

UCIIOJIb30BaTh IPU BBINOJIHEHUHM YYEOHBIX 3aJaHUil Hay4dHOIOIYJSPHYIO
auTepaTypy (pusndyeckoro coaepikaHus, CIpaBOYHbIE MaTepUalbl, PECYPChI
cetu UHrepHer, BiaaeTb nOpUEMaMU  KOHCIIEKTUPOBAHMUS  TEKCTA,
npeoOpazoBanus HH(GOPMALIMU U3 OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

co37aBaTh COOCTBEHHBIE KpaTKHE MUCHhMEHHBbIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 UCTOYHUKOB MH(POpMAITUN (PUINYECKOTO COACPIKAHUS, B TOM

yrcie MyOJIMYHO JeNlaTh KpaTKUe COOOIICHHS O pe3ybTaTax MPOEKTOB WU
y4eOHBIX MCCIEA0BaHUM, NP 3TOM IPaMOTHO HCIOJIb30BaTh HU3YUEHHbBIN
NOHATUHHBIN anmapar Kypca (U3HKH, CONPOBOXJATh BBICTYIUICHHUE
Mpe3eHTauuen

1.19

IIpX BbIIIOJHCHUHA y‘Ie6HBIX IIPOCKTOB H I/ICCJIC,Z[OBaHI/Iﬁ pacipeacisiTb
00s3aHHOCTH B rpymme B COOTBETCTBHUU C IIOCTABJICHHBIMU 3aJavdaMU,
CJICAUTh 3a BbIINIOJHCHHMCM IIJIaHa HeﬁCTBHﬁ, aJICKBATHO OICHHMBATb
COOCTBEHHBIH BKJIaJg B JACATCIIBHOCTD TPYIIIIBI, BBICTpAUBATDH
KOMMYHUKATHBHOC BSaHMOZ[eﬁCTBHe, YUUTBIBAsI MHCHUC OKPYKAIOMIUX

8 KVIACC

Kox
NMpoBePsieMOro
pe3yjabTara

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

HCIIOJIBb30BaTh IOHATHA

1.2

pasznnuyaTh SBJIEHUS IO ONHMCAHHUIO MX XapAaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SBJICHUE

1.3

pacmo3HaBaTh  MPOSBIECHUE W3YYCHHBIX  (DU3MYECKHX  SIBICHUH B
OKPY’KaIOIIeM MUPE, B TOM YUCIIe (PU3UIECKUE SBICHHS B IPUPOJIC, IPU STOM
MEPEBOUTH MPAKTUYECKYIO 33/1a4y B YU€OHYIO, BBIACISATh

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKK) PUINUECKUX SIBICHUN




1.4

OMKCHIBaTh M3YUEHHBIE CBOMCTBA Tel M (PU3MYECKHE SBIICHUS, MCIOJIb3Ys
buznyecKue BeIMYUHBL, IPU OMMCAHUU PABUILHO TPAKTOBATh (PU3NUECKHUIA
CMBICTT HWCIOJIb3YEMBIX BEJIWYHH, O00O3HAUEHUS U ENUHHULBI (U3HUECKUX
BEJIMYMH, HaXOAUTh (OPMYIbI, CBS3bIBAIONIME JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMHU BEJIUYUHAMH, CTPOUTh TpaQUKud H3yYECHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIUUUH

1.5

XapaKTepu30BaTh CBOMCTBAa TeJd, (HU3MYECKUE SBJICHUS U IPOLECCHI,
UCTIONB3Ys N3YUEHHBIE 3aKOHBI, IIPU ATOM JaBaTh CIIOBECHYIO (POPMYITHPOBKY
3aKOHA Y 3aIlIUCHIBATh €r0 MaTEMAaTUYECKOE BbIPAKEHUE

1.6

OOBACHATh (PU3NYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHTyallull IPAKTUKO-OPHUEHTHUPOBAHHOI'O XApPAKTEpa: BBIABIATH
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHHE U3 | — 2 JTOrH4ecKux
IaroB ¢ NOMOMIBI0 | — 2 W3y4eHHBIX CBOMCTBAa (PU3MUECKUX SIBICHHHU,
($u3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemiats pacuéTHble 3a7a4u B 2 — 3 NeHCTBUS, UCIIONB3YS 3aKOHBI U POPMYIIBL,
CBs3bIBAIOIIME (DU3MYECKHE BEIMYMHBI: HA OCHOBE aHANIM3a YCIOBUS 3a/1a4u
3aMUChIBaTh KPaTKOE YCIOBUE, BBISIBIATH HEJOCTATOK JAHHBIX JAJISl PEIICHUS
3aJa4M, BHIOMpATh 3aKOHBI U (QOpPMYJbI, HEOOXOIUMBIE 7S €€ pelIeHHUs,
MPOBOAMTH PacuéThl U CPABHUBATH

IMMOJIYYCHHOC 3HAUCHUC (1)PI3PI‘~IGCKOI>1 BEJINYHMHBI C U3BECTHBIMU JaHHBIMH

1.8

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO pPCIIWThL IIpU TOMOIIA
(I)I/IBI/I‘ICCKI/IX MCTOHOB, HUCIIOJB3yd OIMUCAHUC HUCCICAOBAHUA, BBIACIATDH
MMpoBEpACMOC  TIPCAIIOJIOKCHHUC, OLCHUBATL IPABUJIBHOCTL  IIOPSAJKaA
MMPOBEACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MIPOBOJIUTH OMBITHI IO HAOIOIEHUIO (PU3HUECKUX SIBICHUH W (PU3NUECKUX
CBOMCTB TeJ: (POPMYJIHMPOBATH MPOBEPSIEMbIE TPEATON0KEHHS, COOUpaTh
YCTAaHOBKY W3 TPEIIOKEHHOTO O00OpYIOBaHMsI, OMUCHIBATH XOJ OIBITA H
(bOopMyIUPOBATH BBIBOIBI

1.10

BBINOJIHATH MPSIMBIE U3MEPEHHUS C UCIOIb30BAHUEM AHAJIOTOBBIX MPUOOPOB
U JTaTYUKOB (PU3MUYECKUX BEIMYMH, CPABHUBATH PE3YJbTaThl U3MEPEHUH C
y4€TOM 331aHHOM aOCOIFOTHON MOTPEIIHOCTH

MPOBOJUTH HCCIEIOBAHNUE 3aBUCUMOCTH OJHOW (pU3MUecKOW BETHMUUHBI OT
JpYrol ¢  HCIOJB30BAHMEM  MNPSAMBIX  HM3MEPEHUH:  IUIAHUPOBATh
UCCIIe/IOBaHNe, COOMpATh YCTAHOBKY M BBINOJHATH H3MEPEHUs, CIenys
NpPEUVIOKEHHOMY  TUIaHy,  (UKCHUPOBaTh  pe3yjibTaThl  MOJYYEHHOM
3aBUCUMOCTH B BHJIE TaOJIUI] U rpa)uKOB, AETaTh BBIBOJABI MO pe3yiIbTaTaM
MCCIIEJOBAHMUSI




1.12

MPOBOAMTH KOCBEHHBbIE H3MEpeHUs (U3NYECKUX BEJIMYMH: IUIAHUPOBATH
U3MEpEeHHs, CcoOMpaTh  JKCHEPUMEHTAIbHYIO  YCTaHOBKY,  CIIEIys
MPeI0KEHHOW HHCTPYKIUH, U BBIYUCIISTH 3HAYEHUE BEJTMUHUHBI

1.13

cOOJIIOIaTh MpaBHiIa TEXHUKH O€30MACHOCTH MU paboTe ¢ 1ab0paTOpPHBIM
obopyioBaHuEM

1.14

XapaKTepu30BaTh NPUHLHUIBI  JIEHCTBUS  U3YYEHHBIX MNpHOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOW HAa MX OMUCAHUS, UCIOJIb3YS 3HAHUS O
cBOiicTBax  (M3MUECKUX SIBICHUH U  HEOOXoauMble  (U3UUECKHEe
3aKOHOMEPHOCTH

pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPONCTBA U H3MEPUTEIbHBIC
npuOOpbl MO CXeMaM M CXEMAaTHYHBIM PHUCYHKAM, COCTaBISITh CXEMBI
ANEKTPUUECKUX IETeH C TIOCIeIOBATEIbHBIM U MapaJlIeIbHBIM COCTMHEHUEM
AIIEMEHTOB, pa3iuyas YCJIOBHbIE 00O3HAYEHHUS DJIEMEHTOB SJIEKTPUUECKUX
Hemneun

1.16

IPUBOJIUTH IPUMEPHI (HAXOAUTHh HH(POPMALIMIO O IPUMEpax ) MPAKTUYECKOTO
UCTIONB30BaHUSl (PU3MUECKUX 3HAHWWA B TOBCETHEBHOW JKU3HU JUIA
obecrieyeHns 6€30MaCHOCTH PU OOPAIIEHUH C IPUOOPAMU B TEXHUUECKUMHU
YCTPOMCTBAMM, COXPAHEHUS 370POBbS U COOIIIOIEHUSI HOPM SKOJIOIMUECKOT0
MOBEJICHUS B OKPYXKAIOUIEH cpee

1.17

OCYILECTBIISATh TMOMCK HHGpOpMaUU (PU3HMUECKOTO COJECpKAHUSA B CETH
HNHTepHeT, Ha OCHOBE MMEIOIIMXCS 3HAaHUM W NYTEM CpaBHEHUSA
JIOTIOTHUTEIBHBIX UCTOYHUKOB BBIACNATHh MH(OPMaLINIO, KOTOpask SBISETCS
IIPOTUBOPEUMBOM UM MOXKET OBITH HEOCTOBEPHOI

1.18

MCIOJIb30BaTh IIPY BHIMOJIHEHUH YUYE€OHBIX 3aJaHUN HAyYHO-TIONYJISIPHYIO

IUTepaTypy (pU3NYECKOro coAep KaHMsl, CIIPaBOYHbIE MaTEPHUAJIbl, PECYPCHI
cetu IHrepHer; BiageTb NpuUEMaMM  KOHCIEKTHPOBAHMS  TEKCTa,
npeoOpa3oBaHust HHGOPMAIMK U3 OTHOW 3HAKOBOW CHCTEMBI B APYTYIO

1.19

cOo31aBaThb CO6CTB€HHBI€ IIMCBMCHHBIC U KpaTKI/Ie YCTHI)Ie COO6HIGHI/I5[,
0000mass wHGOPMAIMIO W3 HECKOJbKHX HCTOYHUKOB (PU3UYIECKOTO
CoJIep’KaHusl, B TOM YKcie MyOJIMYHO MPEACTABIATh PE3yAbTaThl MIPOEKTHOMN
WJIH UCCIICIOBATEIILCKON JEATSIIEHOCTH, TIPH 3TOM IPAMOTHO HCIIOJIb30BaTh
W3YYCHHBIN TOHATHHHBIN ammapar Kypca (U3HKH, COMPOBOXKIATH
BBICTYIUICHHE TIpEe3eHTAINEH

1.20

IpU BBIOJIHEHUU YYEOHBIX MPOEKTOB M HCCIEAO0BaHUN (U3HUECKUX
MIPOLIECCOB  paclpeAeNnsiTh OOS3aHHOCTH B TpYIIE B COOTBETCTBUU C
MOCTaBJIEHHBIMU 3aJladaMHM, CJIEIUTh 32 BBINOJIHEHHWEM IUIaHA JEHCTBUM U
KOPPEKTUpOBaTh €ro, aJeKBaTHO OIEHUBaTh COOCTBEHHBIH BKJIAJ B
JIeATEIbHOCTh TPYIIIbI, BBICTPAUBATh KOMMYHHKAaTUBHOE B3aMMOJIEHCTBHE,
MPOSIBIISI TOTOBHOCTD pa3periaTb KOHPIUKTHI




9 KVIACC

Kox
NpoBepPsieMOro
pe3yJbTara

1.1

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUS

1.2

pas3nyaTh SBJICHUS IO ONMMCAHUIO MX XAPAKTEPHBIX CBOMCTB MU HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JAaHHOE (PUINICCKOE SIBIICHUE

1.3

pacrio3HaBaTh  INPOSIBICHME M3YYEHHBIX  (DU3MYECKMX  SBJICHUHA B
OKpY’KaIOIIeM MUPE, B TOM Uuciie pru3nyecKue siBIIeHUs B IPUPOJIE, IPU 3TOM
HEPEeBOIUTH MPAKTHUECKYIO 33/1a4y B yUeOHYIO, BBIACTATD

CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUUECKUX SBICHUN

1.4

OTKCHIBATh M3yYCHHBIC CBOWCTBA Teld W (PU3WYECKUE SBICHUS, UCIOJB3Ys
¢u3nUecKre BEIMIUHBI, IPU OMMCAHUHU TIPABUIIBHO TPAKTOBATH (PU3MUECKHIA
CMBICI HCIOJIb3YEMBIX BEJIMYHMH, O0O3HAUYEHUS U €IMHHULBI (PU3HYECKUX
BEIMYMH, HAXOIUTh (OPMYJIBI, CBS3BIBAIONINE JTAHHYIO (PH3HUECKYIO
BEIMYMHY C JPYTMMH BEJIMYMHAMM, CTPOUTH TpapuKd H3Yy4YEHHBIX
3aBUCUMOCTEH (hPU3NYECKUX BEINYUH

1.5

XapaKTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SBJICHUS M IPOLECCHI,
UCIOJIb3YS U3YUYEHHBIE 3aKOHBI, IPU ATOM JIaBaTh CIIOBECHYIO (DOPMYIUPOBKY
3aKOHA M 3aIIMChIBAaTh €r0 MATEMATHYECKOE BBIPAXKEHUE

1.6

OOBSACHATh (PU3NYECKUE TPOIIECCHl U CBOWCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHUTyalluii MPAaKTUKO-OPHUEHTHPOBAHHOI'O XapaKTepa: BBISABIATH
MPUYUHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHUE U3 2 — 3 TOTUYECKUX

[IaroB ¢ TMOMOIIBI0 2 — 3 HM3yYeHHBIX CBOMCTBA (DPU3MYECKHX SIBICHUH,
bu3nyecKnX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemarb pacu€THbIC 3a/1a4H (ONUPAIOLIUECs Ha CUCTEMY U3 2 — 3 ypaBHEHUN),
UCTIONB3YS 3aKOHBI U ()OPMYIIBI, CBSA3BIBAIOIINE (DU3UUECKUE BEIMYUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3a/1aud 3alUCBhIBaTh KPATKOE YCJIOBUE, BBISBISATH
HEJOCTAIONINe WM U30BITOYHBIC JaHHBIC, BHIOUPATh 3aKOHBI M (HOPMYIIHI,
HEOOXOMUMBIC N7l PEIICHUs, TMPOBOAUTh pacuyéThl W  OIEHUBATh
PEATUCTUYHOCTD MOTYYSHHOTO 3HAYEHUS (PU3NYECKOM BETUIMHBI




1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO pEIIUTh TPH I[TOMOIIU
(U3HYECKUX METOOB, HCIOJIb3YSl OMNKMCAHHUE WCCICIOBAHUS, BBIICISTH
MpoBepsieMOe  MPEANONIOKECHUE, OIEHUBATh NPABWIBHOCTh  MOPSAKA
NPOBEICHUS  WMCCICNOBaHUS, JIeJaTh  BBIBOJBI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIOICHUHN U OIBITOB

1.9

IPOBOJUTH OMBITHI MO HAOITIONEHUIO (PU3NUECKUX SABICHUN WIN (PU3NIECKUX
CBOWCTB TeJI: CAMOCTOSITEILHO COOMPATh YCTAHOBKY M3 U30BITOUHOTO Habopa
000pyI0BaHUs, OMKICHIBATh X0 OMbBITa U €r0 Pe3yNbTaThl, (HOPMyIUPOBATH
BBIBOJIBI

1.10

NPOBOJUTHh NPU HEOOXOAMMOCTH CEPHIO NPSAMBIX H3MEPEHHUH, OMpEaess
CpeHEee 3HAueHUE U3MEpsSeMOM BeIMUUHBI ((POKYCHOE pacCTOSIHUE
coOmparoIIei JTMH3bI), 000CHOBBIBAThH BBIOOP CIIOCO0A M3MEPEHUS
(u3MepuTeIpHOTO MpHbOpa)

MPOBOANWTH HCCIICJJOBAHWE 3aBHUCUMOCTCH (U3MUECKUX BEIMYUH C
WCIIOJb30BAHUEM TMPSAMBIX HM3MEPEHMI: IUIAHUPOBATH HCCIIECIOBAHUE,
CaMOCTOSITENIbHO ~ COOMpaTh  yCTAHOBKY, (DUKCHUPOBaTh  pPe3yibTaThbl
MOJTYYEHHOU 3aBUCUMOCTH (PU3HUYECKUX BEIMYMH B BHJIC TAOIUIN
rpaduKoB, AenaTh BBIBOJBI MO PE3yJIbTaTaM HCCIEIOBAHUS

1.12

MMPpOBOAUTL KOCBCHHBIC HU3MCPCHUA (l)I/I3I/I‘{eCKI/IX BCJIIMYHMH: IIJIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBbIIIOJIHATDH
HU3MCPCHUS, CICAYA npezmoxceHHoﬁ HHCTPYKIIMH, BBIYUCIIATH 3HAYCHUC
BCJIIMYHHBI U AHAJIM3UPOBATH IMOJIYUYCHHBIC PE3YJIbTATHI C y‘léTOM 3aJlaHHOH
MOTpeIIHOCTU H3MepeHHfI

1.13

coOJTIrOIaTh MPaBHJIa TEXHUKH O€30MAaCHOCTH MPH PaboOTe ¢ J1ab0paTOpHBIM
o0opynoBaHrueM

1.14

pa3jindyaTb OCHOBHBIC IIPU3HAKH H3YYCHHBIX (I)I/I3I/I‘ICCKI/IX MOJETIeH:
MaTcpHaJibHad TOYKa, a0COIIFOTHO TBép)IOC TCIIO, TOYEYHBIM UCTOYHHUK CBCTa,
JIy4, TOHKas JIMH3a, IJIaHCTapHad MOJACIIbL aTOMa, HYKJIOHHAas MOICIIb
ATOMHOTIO sApa

1.15

XapaKTCPU30BaTh IMPUHIIUIIBI JeHCTBUSA HU3YUYCHHBIX HpI/I60pOB u
TCEXHUYCCKUX yCTpOI\/'ICTB C 0H0p0171 Ha UX ONHCAaHHA, UCIOJIB3YS 3HAHUA O
CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SIBIICHUI n HCO6XO,Z[I/IMBIC (I)I/I3I/I‘-ICCKI/IC
3aKOHOMCPHOCTHU

1.16

HCIIOJIB30BATh CXEMBI U CXEMATUUYHBIC PUCYHKH H3YUCHHBIX TCXHHUYCCKHX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTUYECKUX MPOIIECCOB MPU
pEeIICHUN y‘-Ie6HO-HpaKTI/I‘-IeCKI/IX 3aaa4, ONITUYCCKUE CXEMBI JJI ITIOCTPOCHHUA
M300paXKeHHUH B TUIOCKOM 3€pKajie U COOMPAOIICH JINH3E




HPUBOAUTH MIPUMEPHI (HAXOAUTh HH(POPMAIIHIO O IPUMEPAX ) MPAKTHIECKOTO
HUCII0JIb30BaHUA (1)PI3H‘-I€CKI/IX 3HAaHUU B HOBCGHHCBHOﬁ KU3HHU  OJId
1.17 obecrieyeHns 6€30MaCHOCTH MPHU OOPAILIEHUH C TPUOOPAMHU M TEXHUYECKUMHU
YCTPOHCTBAMH, COXPAHEHUS 3/10POBbS U COOIIOAEHUS HOPM SKOJIOTUYECKOTO
MOBEJICHUS B OKPYXKAIOUIEN cpeae

OCYIIECTBIISATh TOUCK HWHMOpMaNuU (U3UYECKOTO COACPKAHHUS B CETH
HuTepHeT, caMoCTOSITENbHO (OPMYTUPYsT MOWCKOBBIA 3ampoc, HAXOIUTh

1.18 IyTH ONpEeNeHHs] JOCTOBEPHOCTH IOJyYeHHONH HMH(OPMAIMM HAa OCHOBE
MMEIOIIMXCS 3HAHUHU U JONOJHUTEIIBHBIX UICTOYHUKOB
UCIOJIb30BaTh MPH BBINOJHEHUH YYEOHBIX 33JaHUN HAy4YHO-HOMYJSPHYIO
JUTEpaTypy (PU3MUECKOro ColepaHUs, CIPABOYHbIE MaTepHajbl, PECypChl
1.19

cetu HMHrepHer, Bnagerb NpuéMamMu  KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpazoBanusa HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

CO31aBaThb COOCTBEHHbIE NUCHMEHHEIE U YCTHBIC COO6H1€HI/I$I Ha OCHOBC
I/IH(i)OpMaHI/II/I U3 HCCKOJIBKHUX HNCTOYHHUKOB (1)I/ISI/I‘ICCKOFO COACPIKaHUA,
HY6J'II/I‘IHO MNpEACTaBJIATL PE3YJIbTAThI HpO@KTHOﬁ WA UCCIEI0BATEIbLCKOM
1.20 JACATCIIbBHOCTH, IIPHU 9TOM I'PAMOTHO HCIIOJIb30BATh I/IBYIIGHHHﬁ MOHSATUHHBIN
arfrmapar #u3yd4acMoro paszaeiia (1)I/ISI/IKI/I U COIIPOBOXKIAATb BBICTYIIJICHUC
npe3eHTauHeﬁ C y‘léTOM 0COOEHHOCTEN ayauTOpun CBEPCTHUKOB

IOpU BBIMOJHEHUM YUYEOHBIX NPOEKTOB U MCCIEJOBAHUN (PU3NUECKUX
IIPOLIECCOB paclpeAesaTh OOS3aHHOCTM B TpyIINEe B COOTBETCTBUM C
ITIOCTaBJICHHBIMM 33Ja4aMM, CICAUTH 32 BBIIOJHEHHEM IUIaHA ACUCTBUU U
1.21 KOpPpEKTHpOBaTh €ro, aJeKBaTHO OIICHHBaTb COOCTBEHHBIH BKJIaJ B
JIEeATEIbHOCTh TPYIIIBI, BBICTPAUBATh KOMMYHHKAaTUBHOE B3aMMOJICHCTBHE,
MPOSBIISAs TOTOBHOCTh pa3peniaTb KOHQIUKTHI

HPOBEPAEMBIE OJIEMEHTBI COAEP KAHUA

7 KIIACC

Kon Konx

paziesa  eMenta IIpoBepsiemble 31€eMEHTHI COAEPKAHUS

®U3MKA U EE POJIb B [IO3HAHUU OKPYXXAIOIIETO MHUPA

1 duznka — Hayka o npupoje. ABneHus npupoasl. Puzndeckue
1.1 ABJICHUS: MEXAHUYECKUE, TEIUIOBBIE,
JNEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE




dusnueckue BenUUMHBL M3MepeHue (GU3NUECKUX BETUYMH.

1.2 duznueckue npudopsl. [lorpenrHocTh U3MEpPEHUIA.
MexnayHapoiHasi cUCTeMa €IMHUL]
EcrecTBeHHOHAay4HBIi ~ METOJ]  TO3HAHUS:  HaOIIIOJCHHUE,
[IOCTAaHOBKA HAay4YHOI'O BOIPOCA, BBIABUKEHHE THUIOTE3,

1.3 DKCIEPUMEHT 110  IPOBEPKE  THUIIOTES, 00BsicHEHHE
Ha0JII0/1aEMOT0 SBJICHUS

14 Onucanne PU3NUECKHUX SBJICHUM C TTOMOIIBIO MOIEIIEH
[TpakTuyeckue pabOTHI:
N3mepenne paccTOsTHUN.

15 N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TENa.

Onpenenenue pasMepoB MajbIX TEJ.
N3mepenue TEMIIEPATYPhI npu oMoy
KHJKOCTHOTO TEPMOMETpPA U JaTUYUKA TEMIIEPATyPhI

ITEPBOHAYAJIBHBIE CBEJIEHW A O CTPOEHNHN BEILIECTBA

CrtpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI,

21 JIOKa3bIBAIOLINE AUCKPETHOE CTPOCHHE BEIIECTBA
JIBmxenune wyactui BemectBa. CBsA3b CKOPOCTU JABHXKECHHSA

22 YacTHI] ¢ TeMIiepatypoil. bpoynosckoe auxkenue, 1uddysus

5 B3aumoaeicTBie 4acTHIl BEIIECTBA: IPUTSIKEHUE U

3 OTTaJIKMBAaHUE

ArperaTHble COCTOSIHUS BELLIECTBA: CTPOEHUE ra30B, KUIKOCTEN
U TBEPABIX (KpPUCTAJUIMYECKHX) Ted. B3auMocBs3b Mexay

24 CBOMCTBaMM BELIECTB B PA3HbBIX arperaTHbIX COCTOSHHUAX U MX
ATOMHO-MOJIEKYJIIPHBIM CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUN BOJIBI

2.6 [TpakTHyeckue paboOTHI:

Ouenka JauamMerpa aToMa METOJ0M psaoB (c
WCIIONBb30BaHUEM (poTorpaduii).
OMBITHI 110 HAOJIFOICHHUIO TETUIOBOTO PACIITUPEHHS Ta30B.

OneIThI o 0OHapyKEHUIO JefCcTBUS cui
MOJIEKYJISIPHOTO TIPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI




3.1

Mexanundeckoe JBH>XeHUuEe. PaBHOMEpHOE U HEPAaBHOMEPHOE
JIBUKCHHE

3.2

Ckopoctb. Cpenssisi CKOpOCTh NP HEPABHOMEPHOM JBH)KEHHUU.
Pacuér nyty ¥ BpeMEeHU IBUKCHUSA

3.3

SIBnenne uHepuuu. 3aKOH MHEpUMH. B3aumoneicTBrue Ten Kak
MpUYMHA U3MEHEHUSI CKOPOCTH JBMIKEHUS Tell. Macca Kak Mepa
WHEPTHOCTH TeJla

3.4

IImorHocTte BemecTtBa. CBA3b IUIOTHOCTH C  KOJUYECTBOM
MOJICKYJI B €IMHHIIC 00BhEMA BEIIECTBA

3.5

Cuita xak XapaKTCPpUCTHKA B3aHMOﬂCﬁCTBHH TCJI

3.6

Cuia ynpyroctu 1 3akoH ['yka. I3MepeHnne Cuiibl ¢ moMOIIbI0
TUHAMOMETpa

3.7

HBJIGHI/IG TATOTCHHUA U CHUJIA TSAXKCCTHU. CI/IJIa TSKCCTHU HaA IIpyFI/IX
mita"geTax. Bec Tena. HeBecomocTh

3.8

Cuna Ttpenus. TpeHHe CKOJBbXEHUsI U TpeHue nokos. TpeHue B
MIPUPOJIE U TEXHUKE

3.9

CrnosxeHue Cul, HallpaBJIEHHBIX 110 OJTHOM MPSIMOM.
PaBHOelicTBYIOIIASA CHIT

3.10

[IpakTuueckue padbOTHI:

OmnpezeneHne CKOPOCTH PABHOMEPHOTO JABIKEHUS (LIapuKa B
AKHUJIKOCTH, MOJEIH 3JIEKTPUUYECKOI0 aBTOMOOMIIS U TaK Jalee).
OmnpeneneHue cpeiHed CKOPOCTH CKOJIbXEHHs Opycka HIn
HIapyuka IO HAKJIOHHOW IUIOCKOCTH. OmnpezneneHue IMIOTHOCTH
TBEpHoro Ttena. ONBITBL, AEMOHCTPUPYIOIIHME 3aBUCUMOCTD
pacTsbxeHus (aedopManuu) NpyXUHbI OT TPUIOKEHHOW CHJIBI.
OneITBl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI TPEHUS
CKOJIBKEHUSI OT Beca Tejla U XapakTepa CONpPHUKACAIOIIMXCS
IIOBEPXHOCTEH

3.11

@dusnueckue SBIECHHUS B IMPUPOJE: IPUMEPHl ABUXKCHUSA C
Pa3JIMYHBIMU CKOPOCTSAMM B JKMBOU U HEKUBOU IIPUPO/E,
JEHCTBHE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuueckue yCcTpoucTBa: TMHAMOMETP, TOAIINITHUKA

JIABJIEHUE TBEPIBIX TEJI, KUJIKOCTEN 1 TA30B

4.1

HaBnenne T1BEpmoro Tema. CmocoObl  yMEHBIICHUS U

YBCINMYCHUA OaBJICHUA




4.2

JlaBireHue ra3a. 3aBHCUMOCTD JIaBJICHHUS Ta3a OT 00bEMa,
TeMITepaTyphl

43

Hepenaqa JaBJICHUA TBép[[BIMI/I TCJI1aMH4, XKUAKOCTAMU U Ira3daMu.
3axoH Ilackans. [IneBMaTHyeCcKre MalIMHBI

4.4

3aBUCHUMOCTh JaBJICHUS KHUJIKOCTU oT TJ1yOUHBI.
I'uapocraruueckuit mapanokc. CooOraronecs Cocy/Ibl.
['mapaBnuyueckre MEXaHU3MBI

4.5

Atmochepa 3emsmn u armocdepHoe AaBieHHE. I[IpuunHBI
CYIIECTBOBaHUS  BO3AYIMHOW  00o0imouku  3emun.  OmbIT
Toppuyenau. 3aBUCUMOCTb aTMOC(HEPHOTO JABJIEHUS OT BHICOTHI
HaJ ypOBHEM MOps

4.6

N3mepenue atmochepHoro nanenus. [IpubGops! ans usmepeHus
aTMoc(hepHOro JaBIeHUS

4.7

JlelicTBuE MKUJKOCTH M Ta3a HA MOTPYKEHHOE B HUX TEJIO.
BrrtankuBaromas (apxuMenoBa) cuiia. 3akoH Apxumena

4.8

[InaBanue ten. BoznyxomnnaBanue

4.9

[IpakTuueckue padbOTHI:

WccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa
MOTPYKEHHOW B KUAKOCTh dacTu Tena. OnpeneneHue
BBITAJIKUBAIOILEH CHIIBI, AEHCTBYIOIIEN HA TEJO, MOTPYKEHHOE B
KUIKOCTh. [IpoBepka HE3aBUCMMOCTH BBITAIKUBAIOIIEH CHIIBI,
JEHCTBYIOLEN HA TEJNO B JKUJIKOCTH, OT Macchl Tena. OnbITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb  BBITAJIKUBAIOIICH  CHIIBL,
JefcTBYIONIEH Ha TeNO B )KUJIKOCTH, OT 00bEMa NOrpyKEHHON B
KUIKOCTh 4YacTM Tella U OT INIOTHOCTU  KUIKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYHPOBAHME JIOAKU U
onpeenacHue €€ rpy30no I bEMHOCTH

4.10

Ousnyeckue SBIECHUS B MPUPOAE: BIUSHUE aTMOC(EPHOTO
JTaBJICHUS Ha )KMBOW OpraHM3M, IJIaBaHUE PbIO

4.11

Texauveckue yCTpoOcTBA: cooO1maronuecs cocy/bl,
YCTPOWCTBO BOJIOINPOBOJIA, TUIPABINYECCKUN MPECC, MAHOMETP,
OGapoMeTp, BBICOTOMED, TMOPIITHEBOM HACOC, apeoMeTP

PABOTA, MOITHOCTDB, OHEPT U

5.1 Mexanunueckas pabota
5.2 Mexannueckass MOIITHOCTE
53 [IpocThie MEXaHU3MBI: pbIuar, 0J0K, HAKJIOHHAS TUIOCKOCTb.

[IpaBuio paBHOBECHS pblyara




54

[IpumeneHnue nmpaBuiia paBHOBECHS pblyara K OJIOKy

«3omotoe mpaBwio» MexaHukd. KoadduuueHt mnonezHoro

5.5 neiicTBus MexaHu3MoB. [IpocTbie MexaHu3Mbl B ObITY U
TEXHUKE
5.6 [ToTenuumanpHas SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sneprus
[lonnass wMexaHuueckass SHEpPrusi. 3aKOH U3MEHEHUS U
5.8 COXpaHEHUS MEXaHWYECKON IHEPTUN
[IpakTuueckue pabOTHI:
Omnpenenenue pabOTHl CHIIBI TPEHUS TMPU PaBHOMEPHOM
JBWKEHUM  TeJa 1O  TOPU3OHTAIBHOM  IOBEPXHOCTH.
5.9 UccnenoBanue ycnoBuil paBHoBecus pbryara. Mzmepenne KIIZ{
HaKJIOHHOM IUIOCKOCTU. M3ydeHue 3akoHa COXpaHEHMs
MEXaHUYECKON IHEPTUun
5.10 dusnyueckue SIBJICHUS B IPUPOJIC: PhIYAry B TEJIe YEJIIOBEKa
TexHuueckue ycTpoucTBa: pbluar, MOJBUKHBIN U HEIOABUKHBIN
511 OJIOKHM, HAKJIOHHAS TNIOCKOCTb, TPOCThIE MEXAHU3MBI B OBITY

8 KIIACC
Kon Koxa snemenra n
paziesa poBepsieMble 3JIEMEHThI COAEPKAHUSA
TETUUIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIAPHO-KMHETHUUECKON TEOpHUH
6.1 CTpOeHHs BemecTBa. Macca m pasmepsl MoJsieKysl. OMBITHI,
' MIOATBEPKIAIOIIHUE OCHOBHBIE I10JIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPUH
6 5 Mopenu TBEPAOTO, JKUIKOTO M Ta3000pa3HOTO COCTOSTHUH
6. BeuectBa. Kpucrannuyeckue u amopHble Tena
OObsicHeHHE CBOWCTB Ta30B, JKUAKOCTEH M TBEPABIX Tel HA
6.3 OCHOBE I10JIOKEHHUI MOJIEKYISIPHOKUHETUYECKON TEOpUU
6.4 CMaunBaHue U KalWUISPHBIE SIBICHUS
6.5 TenmoBoe pacuIupeHre U CKaTue




Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOIO

6.6 JBUKCHMSI YaCTHL]
6 Buytpennss oueprus. CrnocoObl W3MEHEHHS BHYTpPEHHEH
7 SHEPIuu: TeIIonepeada i CoBepiieHue padboTol
Bunel Teruonepenaun: TEIUIONPOBOAHOCTb, KOHBEKLUS,
6.8 U3JIy4yeHue
6.9 KommyecTBo TemIoTel. Y aenbHas TEIUIOEMKOCTh BEILIECTBA
e TennooOMeH U TemyIoBoe paBHOBECHE. Y paBHEHHE TEIIOBOI'O
: Oananca
611 [InaBneHne u OTBEpAEBaHNE KPUCTAIUNINYECKUX BELIECTB.
' VY aenpHas TEIUIOTA IJIaBICHUS
[Tapoobpa3zoBanue u konaeHcauus. Mcmnapenue. Kunenwe.
6.12 VY nenpHas TEIUIoTa napooOpa3oBaHMsL. 3aBUCUMOCTh
TeMIepaTypbl KUIEHUs OT aTMOC(EPHOTO AaBICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 OHeprus TOIMBA. Y IeJbHas TEIJIOTa CrOPaHUs
[Tpunuunser pabotel TeroBbix nsuratenedt KIIJ temmosoro
6.15 nBurarens. TenioBble IBUraTeNy U 3aIUTa OKPYKaIOIIEeH cpe/ibl
6.16 3aKOH COXpaHEHMsI U MIPEBPALICHUS SHEPTUU B TEIUIOBBIX

nporeccax




[TpakTrueckue paboTHI:

OnbITel MO OOHApY)XEHUIO JIEHCTBUA CHJI  MOJIEKYJSIPHOTO
IIPUTSKEHUS.

OneITHl IO BBIPAIMBAHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM WJIU
caxapa.

OnbITel 1O  HAONIONCHHUIO TEIUIOBOTO PACIIUPEHUS Ta30B,
JKUJIKOCTEN U TBEPJIBIX TEIL.

Onpenenenue 1aBaeHus BO3JyXa B Oamione
HIIIPULA.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIaBICHUS BO3AYyXa OT
ero 00bEMa 1 HarpeBaHus WK OXJIAXKICHHS.

[TpoBepka runoTesbl JIMHEHHOW 3aBUCUMOCTHU JJIMHBI CTOJIOMKA

6.17 AKHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT TeMIepaTyphl.
HabGntonenue wW3MeHEHHs BHYTPEHHEM HHEpruu Teila B
pe3yJibTaTe TEMJIoNnepe ayu U padoThl BHELITHUX CHUIL.
HccnenoBaHue sBIEHHUA TEIUIOOOMEHAa TMpPU  CMELIMBAHUU
XOJIOJHOW U ropsiueil BOABI.

OnpeneneHue KOIMYECTBA TEIUIOTHI, IOJYYEHHOIO BOJOHM NpHU
TEIIO0OMEHE C HarpeThIM METAIIMUECKUM LIUIUHIPOM.
OnpezneneHue yaelbHON TEINIOEMKOCTH BELIECTBA.
Hccenenosanue nporecca UCapeHusl.

OnpeneneHre OTHOCUTENBHOM BIAKHOCTH BO3IyXa.
Omnpenenenue yeabHON TEIUIOTHI IUIABJICHUS JIbJA.
@uznyeckue SABICHUS B IPUPOJE: TOBEPXHOCTHOE HATSKEHUE U
KalWUIAPHBIE SBJIEHUS B IPUPOAE, KPUCTAUIBI B IIPHUPOJE,

6.18 n3znydeHue CoiHLa, 3aMep3aHHe BOJOEMOB, MOPCKUE OpHU3bI;
00pa3oBaHUE pOChl, TyMaHa, UHEs, CHETa.

6.1 Texnuueckue YCTPOMCTBA: KalWLISApPBI, IIPUMEPBI

HCIIOJIb30BaHUA KPUCTAJLIIOB, JKUJIKOCTHBIN TCPMOMCETP, JaTUUK

TEMIEpaTypbl, TEPMOC, CHUCTEMa  OTOIUIEHHS  JIOMOB,
TUTPOMETpPHI, TCUXPOMETp, NapoBas TypOWHa, JBHUraTellb
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnekTpu3zanus Ten. /[Ba posia aNeKTpU4eCcKuX 3apsiioB
B3aumoneiictBue  3apsokeHHBIX — Ted.  3akoH — Kynona
72 (3aBMCHUMOCTb CHJIBI B3aMMOJEHCTBMS 3apsUKEHHBIX Tel OT

BEJIMUMHBI 3apSJI0B U PACCTOSHUS MEXY T€JIaMH)




Onektpuueckoe mnosie. Hanpsok€HHOCTh 3JIEKTPUYECKOTO MOJIA.

73 [MpuHuMn  cynepmo3uuud  DIEKTPUYECKUX  moyed  (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenu BIIEKTPUYECKUX 3apsI0B. DJIeMEeHTapHbIN
7.4 anekTpuueckuit 3apsia. Crpoenue aroma. [IpoBogHuku u
JIUBICKTPUKU
7.5 3aKOH COXpaHEHHUS JIEKTPUUECKOTro 3apsiia
6 DNEeKTpUUECKUM TOK. VYcenosus CYILLIECTBOBAHUS
7.
ANEKTPUYECKOT0 TOKA. MICTOUHNKHN OCTOSIHHOTO TOKa
JleificTBUSL  DNIEKTPUYECKOTO TOKa (TElIoBoe, XHUMHUYECKOE,
77 MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax
7.8 Onektpuyeckas nenb. Cuia Toka. DIeKTPUIECKOe
HaIpsKEHUe
9 ComnpoTuBieHne MIPOBOJIHUKA. Y IENbHOE
7. CONPOTHUBIICHUE BEILIECTBA
7.10 3akoH OMa a1 y4acTka 1enu
7.11 [TocnenoBarenbHOE U MapAIJIEIHHOE COSAMHEHNE
MIPOBOIHUKOB
1 1o PaGoTta 1 MOIITHOCTB ANMEKTPUYECKOTO TOKa. 3akoH J[>Koyrst —
) Jlenna
DJIeKTpUUYECKHE IIENU U MTOTPEOUTENN FIEKTPUIECKON IHEPTUH B
7.13 obITy. KopoTkoe 3ambikaHue
” [TocTostTHHBIE MarHUTHI. B3aumopgeiictBue MOCTOSIHHBIX
7. MarHuTOB
MarnutHoe nosnie. MaruutHoe nosie 3eMJIM U €ro 3HaueHue AJis
7.15 KU3HM Ha 3emie
16 OnbIT OpcTena. MarHuTHOE MOJIE 3JIEKTPUUECKOTO TOKA.
7.
[IpuMeHeHue 37eKTPOMarHiTOB B TEXHUKE
[JelicTBe MarHUTHOTO TMOJs Ha TMPOBOJAHUK C TOKOM.
ONeKTpoABUTaTeNlb  IMOCTOSIHHOTO  Toka.  Mcmonp3oBaHue
7.17 ANEKTPOJIBUraTeNeli B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIIOpPTE
18 OnbiTel @apajnes. SABneHne 3JIeKTPOMAarHUTHOW UHIYKIIUH.
7.
[TpaBuno Jlenna
7.19 OnekrporeHepatop. CrnocoObl TOMYyYEHUS AIEKTPUUYCCKOM




SHEPTUu. DIEKTPOCTAHLIUHN Ha BO30OHOBIISIEMbIX HCTOUHUKAX
SHEPruu

7.20

[TpakTuyeckue pabOTHI:

OnbITHI 1O HAOTIOEHUIO SJIEKTPU3ALUH TeNl MHAYKIUEH U IPU
COIPUKOCHOBEHUH.

HccnenoBanue AeMCTBUS IEKTPUYECKOTO OIS HA IPOBOJHUKU
U TUDJICKTPUKH.

COopka u mpoBepka pabOoTHI NMEKTPUICSCKON IIETH MOCTOSTHHOTO
TOKa.

W3mepeHue U peryinpoBaHue CUIIbl TOKA.

W3mepenue u peryiupoBaHie HaMPsHKCHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIbl TOKA, HAYILIErOo 4epes
pPE3UCTOP, OT COMPOTUBICHUS PE3UCTOpAa W HANpsHKEHUS Ha
pe3ucTope.

OnBITHI, JEMOHCTPUPYIOUIHE 3aBUCUMOCTH JIIEKTPHUUYECKOTO
COMPOTHUBIICHUS TPOBOJAHMKA OT €ro JUIMHBIL, [JIOLIAJH
MIONIEPEYHOI0 CEUEHUs U MaTepuaa.

[TpoBepka MpaBuIa CIIOKESHHS HaMpsLKeHU ! npu
MOCNe0BAaTEIbHOM COSAMHEHUH ABYX pe3uctopoB. I[IpoBepka
mpaBwiia JUisi CHJIbI TOKAa MPU MapajuIebHOM COEAMHEHUU
pesuctopoB. OrmpeneneHue pabOThl JIEKTPUUYECKOTO TOKa,
uaymero  4epes  pesucrop.  OmnpenencHue  MOILIHOCTH
ANIEKTPUYECKOTO  TOKa,  BBIJEIAEMOW  HA  PE3UCTOpE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYLIEr0 dYepes
JAMIIOYKy, OT HampsbkeHuss Ha Hel. Omnpenenenue KIT/]
HarpeBatensd. lccnepoBaHWe MAarHUTHOTO —B3aUMOJIEHCTBUS
MOCTOSSHHBIX ~ MarHuTOB.  M3ydeHWe  MarHMTHOTO  TOJIS
MOCTOSIHHBIX MAarHWTOB TPU WX OOBEIUHEHWW W pa3feiCHHH.
HccenenoBanue AEMCTBUSA JIEKTPUYECKOIO TOKA HA MarHUTHYIO
cTpenky. ONBITBI, JAEMOHCTPHPYIOIINE 3aBHCUMOCTh CHIIBI
B3aWMOJICHCTBHS KaTyIIKH C TOKOM W MarHUTa OT CHJIBI TOKa U
HaIpaBJICHUS TOKA B KaTymke. M3ydenne gelicTBUSI MAarHUTHOTO
MOJIsl Ha TIPOBOJHUK C TOKOM. KOHCTpyHpoBaHHE W H3y4YeHHE
paboThI BIIEKTPOJABUTATESA. H3mepenne KIT
AIIEKTPOABUTATEIFHONW YCTaHOBKH. OMBITHI TIO HCCIIETOBAHUIO
SBIICHUSI  DJIEKTPOMArHUTHOM  HMHIYKIMU:  HUCCIICJIOBAHHE
W3MEHEHUI 3HAYCHHsI M HAMPaBJICHUS] HHAYKIIMOHHOTO TOKA

7.21

dusuueckue SBICHUA B npupoac: JJICKTPUUCCKUE SABJICHUA B
atMocdepe, SJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Apeid TIMOI0COB, POIb MArHUTHOTO TIOJIS JUIst
KHU3HU Ha 3emiie, MOJIIpHOE CUSTHUE




7.22

Texnuueckue YCTpOMCTBA: 3IEKTPOCKOII, aMIIepMeTp,
BOJIbTMETP, PEOCTAT, CYETUUK HIEKTPUIECKOU SHEPIUH,

AIIEKTPOOCBETUTENBHbBIE puooPHI, HarpeBaTelIbHbIC
AIIEKTPOTPUOOPHI (TIPUMEPHI), FTEKTPUUECKUE TPEIOXPAHUTEIH,
AJIEKTPOMArHUT,  DJIEKTPOABUTATENIb  MOCTOSHHOTO  TOKa,
TrE€HEepaTop MOCTOSIHHOIO TOKa

9 KIIACC
Kon
pasziena Konx snemenra IIpoBepsiemble 27IEMEHTBI COAEPIKAHMS
MEXAHUWYECKUE SABJIEHUA
g1 Mexanunueckoe ABuxeHue. MarepuanbHas Touka. Cucrema
: orcy€ra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUXKEHHUS
8.3 PaBHOMeEpHOE NPSIMOIMHENHOE IBUKEHUE
HepaBHoMepHOe mnpsiMonuHeiiHoe aBwkeHue. CpenHsasa u

8.4 MIHOBEHHAsl CKOPOCTH TeJla IPU HEPABHOMEPHOM JBUKECHHUH
8.5 Yckopenue. PaBHOYCKOPEHHOE MPSMOIMHENHOE IBUKEHUE
8.6 CBoOoauoe nmagenne. OneITel [ anunes

o PaBHOMEepHOE ABM)KEHME 1O OKpyKHOCTH. Ilepmon m wacrora
8.7 oOpareHus. JInHelHas ¥ yrioBasi CKOPOCTH.

LleHTpOoCTpEMHUTENBHOE YCKOPEHHE
8.8 [Tepssiii 3ak0oH HproTOHA
8.9 Bropoii 3akon HetoToHa
8.10 Tperuii 3akon HeroToHa
8.11 [IpuHOUI Cynepno3unuu CUII
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cuna TpeHus: cuJia TPEHHs CKOJIbKEHUS, CUJIa TPEHUs IOKOS,
: IpYTHE BUIBI TPCHHUS

% 14 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS.

YckopeHnue cBOOOIHOTO MaACHHUS




Jemwxenue mmianeT Bokpyr Counnma. Ilepas kocmuueckas

8.15 ckopocTh. HeBecomocTh 1 neperpy3ku
8.16 PaBHOBecue MaTepraibHON TOYKU. AOCOIOTHO TBEPIOE TEIO
217 PaBHOBecue TBEPIOro Teja ¢ 3aKpPEIUIEHHOW OCHIO BPALLCHUS.
: MowmeHnT cuisl. LeHTp TsKECTH
8.18 Nmnynbce Tena. U3menenue nmnyibea. IMmynbe cuiibl
8.19 3aKOH COXpaHEHMs UMITYJIbCA
8.20 PeakTuBHOE qBUXKEHUE
8.21 Mexanudeckasi paboTa U MOITHOCTb
829 Pabora cun TsokecTH, ynpyrocTH, TpeHusi. CBsi3b SJHEPTUH U
: paboThI
[ToreHunanbHas 3HEPrUs TeNa, HOJHATOrO HaJl HOBEPXHOCTHIO
8.23
3emin
8.24 [loTeHnuumanpHas SHEPTUs CKATON NPYKUHBI
Kunernueckas sHeprus. Teopema 0 KHHETUYECKOW SHEPTUU
8.25
8.26 3aKOH COXpaHEHHS] MEXaHUYECKON YHEPTHU
[IpakTuueckue padbOTHI:
OmnpeneneHue cpeaHel CKOPOCTH CKOJBXEHHUS Opycka WM
JBYKEHMSI IIapUKa II0 HAKJIOHHOW IuiockocTH. OmnpeneneHue
YCKOpEHHUsi Tejda NpPU PAaBHOYCKOPEHHOM JBMKEHHM IO
HAaKJIOHHOH TUIOCKOCTH.
WccnenoBanme  3aBUCUMOCTM  IYyTH  OT  BpPEMEHU  IpHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
[IpoBepka runoTessl: €ciau MPU PaBHOYCKOPEHHOM JIBUKEHUH 0€3
827 Ha4yaJIbHOM CKOPOCTH IYTH OTHOCSITCSI KaK psJl HEYETHBIX YUCEIL,

TO COOTBETCTBYIOILKE TPOMEKYTKH BPEMEHHU OJIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT CHJIBI
HOpMajbHOrO naBieHus. OmnpeneneHue kodhduiMeHTa TpeHus
CKoJIb)keHUs. Onpenenenne )KECTKOCTU NPYKUHbI. OnpeaeneHne
paboThl CHJIBI TPEHUS NPU PAaBHOMEPHOM JIBMIKEHHUM Teja IO
TOPU30HTANBHOM MOBepXHOCTH. OrmpeneneHre padboOThl CHIIBI
YOPYrocTM NpH  HOABEME TIpy3a C  HCIOJIb30BAHUEM
HEMOJBM)XHOTO U MOABHKHOIO OJIOKOB




dusndeckue ABJICHUS B IpUpPOAC: MPUIIHUBEI U OTJIUMBEI, ABUXKCHUEC

828 mnaneT ConHedyHon CUCTEMBI, PCAKTHBHOC JIBHXKXCHHE XXHBBIX
OpraHu3mMoB
829 Texundeckne YCTpOﬁCTBai CIIMAOMETP, AAaTYUKH II0JIOKCHMA,

paccTOsIHUS U YCKOPEHMSI, paKEThl

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1

KonebarensHoe JABHKCHUC. OcHOBHEBIE XapaKTEPHUCTHUKU
KOJIeOaHMIA: nepuon, 4acrora, aMIluinTyza

9.2

Matematuueckuid M TpYXUHHBIA MasTHUKU. [IpeBpamieHue
SHEPTUH MPHU KOJIeOATETHHOM JBUKEHUN

9.3

3aryxatomue Konebanus. BerHyxnenusie konedanus. Pesonanc

94

Mexanndeckue BoHBL  CBolicTBA MEXAaHMYECKUMX  BOJIH.
[IpononpHbIE M TONIEpEYHbIE BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTBD €€
pacnpocTpaHeHusi. MexaHW4YecKue BOJIHBI B TBEPIOM TEIE,
CEIICMUYECKUE BOJIHBI

9.5

3ByK. ['/poMKOCTb U BbICOTa 3ByKa. OTpakeHuE 3ByKa

9.6

WHudpa3Byk u yabTpa3ByKk

9.7

[IpakTryeckue paboOTHI:

OmnpeneneHne 4acTOThI U IEpHOAa KosleOaHUH MaTeMaTHYecKoro
MasiTHHUKA.

Omnpenenenne 9acTOTHI U MIEPHOA KOIeOaHUH TPYKUHHOTO
MasiTHUKa

HccnenoBanue 3aBUCHMOCTH neprozaa KoneOaHui
MOJIBEIIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTH. VccriemoBaHue
3aBHCHUMOCTH TE€pHOJAA KOJICOAHUN NPYKUHHOTO MasTHUKA OT
Macchl rpy3a. [IpoBepka HE3aBUCHMOCTH Iepuoja KojeOaHUit
rpy3a, MOABEIIEHHOTO K HHUTH, OT MAacChl Ipy3a U >XKECTKOCTH
npyXxuHsl. I3mepenue yckopeHust cBOOOIHOTO MaieHUs

9.8

dumsnuecke SIBICHUS B npupoac: BOCIIpHUATUEC 3BYKOB
KUBOTHBIMH, 3CMIICTPIACCHUC, celicMHU4UecKue BOJIHBI, IYHAMH,
29X0

9.9

TexHuueckue ycTpoicTBa: 9XO0JIOT, UCIOIB30BaHUE yIbTPa3ByKa
B OBITY U TEXHHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

ONEKTPOMarHUTHOE  MOJ€.  OJICKTPOMAarHUTHBIE  BOJIHBI
CBolicTBa 3JIEKTPOMArHUTHBIX BOJH




10.2 [[Ixana »neKTPOMAarHUTHBIX BOJIH
. DnexTpoMarHuTHas npupoja csera. CkopocTh cBeTa. BonHoBbIe
0.3 CBOICTBA CBETA
[IpakTuueckue padbOTHI:
10.4 N3ydenue cBOICTB 3J€KTPOMAarHUTHBIX BOJH C TOMOIIBIO
MOOWIBHOTO TenedoHa
. Ouznyeckue SBICHUS B MpPUPOJE: OUOJIIOTUYECKOE JAeicTBHE
0.5 BUJIUMOT0, YIbTPA(QHOIETOBOIO U PEHTI€HOBCKOTO U3TyUCHHI
10.6 TexHuyeckue yCTpONCTBA: UCHOJIB30BAaHUE 3JIEKTPOMArHUTHBIX
: BOJIH JJIsl COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
11.1 JlyueBast Mmoaenb cBeta. MIcTOuHMKY cBETa
11.2 [IpsimosinHENHOE pacpOCTPaHEHHUE CBETA
11.3 Ortpaxenue ceta. [mockoe 3epkano. 3aKoH OTpaKeHUs CBETA
11 114 [Ipenomiienne cBeta. 3akoH mpenomiieHus cBeta. [lonHoe
: BHYTpPEHHEE OTpaKeHUE CBETa
11.5 JInnza. Xop jtyyen B TMH3E
11.6 Onrtuueckas cuctema ¢oToanmapara, MUKpPOCKOIIA U TEJIECKOoma
" ['maz kak  onThyeckas cHUCTEMa. bnuzopykocTh
4 U JalbHO30PKOCTh
118 Pasnoxxenue 6enoro csera B ciekTp. OnbITel HploTOHA.
' CnoxxeHue cnekTpaibHbIX IBETOB. Jlucnepcus cBeTa




11.9

[IpakTrueckue pabOTHI:

Hccnenosanue 3aBUCMMOCTH yTja OTPaKCHHs
CBETOBOI'O JIy4a OT yIJia MaJeHHUs.

N3ydyenne xapakTepuUCTHK H300pakeHUs IpeaMeTa B IIOCKOM
3epKare.

HccnenoBanue 3aBUCMMOCTH yIJla IPEJIOMIIEHUS! CBETOBOT'O JIyda
OT yIJja MaJeHus Ha TPAHULIE «BO3JIyX — CTEKIIO.

[Tonydenne n300pakeHuid ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.
Omnpenenenre (QOKYCHOTO pPACCTOSIHUS M ONTHYECKON CHIIBI
coOuparolei JIMH3HI.

OnBITHI IO Pa3JIKEHUIO OEJIOT0 CBETa B CIIEKTP.

OnbITHI IO BOCHPUATHUIO I[BETA MPEIMETOB MPHU UX HAOIIOIECHUN
4yepes LIBETOBbIE (PUITBTPHI

11.10

dusndeckue sBieHUS B npupoxe: 3armenus ConHna u JIyHbI,
I[BETa TeJ, ONTHUYECKHE siBlicHHsS B armocdepe (uBeT HeOa,
pedpakius, pagyra, MUPax)

11.11

TexHUYecKue yCTpONCTBA: OYKH, IEPUCKOII, poToarmapar,
ONTHUYECKUE CBETOBOIbI

12

KBAHTOBGIE ABJIEHUA

12.1

Onwitel Pesepdopna u mmanerapHas Moaens aroma. Mojenb
aroma bopa

12.2

Hcnyckanne M IOTJIOLIEHHE cBeTa aTOMOM. KBaHTHI
JInnenyaTsle CIIEKTPHI

12.3

PagnoakTuBHOCTH. Anb(da, OeTa- 1 raMmMa-u3IydeHHs

12.4

Crpoenue atomHoro siapa. HykinoHHast MoJiens aTOMHOTO siipa.
N30TO0118I

12.5

PannoaktuBHele npeBpanienus. Ilepron norypacnana arToOMHBIX
aaep

12.6

Snepubie peaxkuuu. 3aKOHBI COXPaHECHUSA
3apsI0BOIO ¥ MacCOBOT'0 YHCE

12.7

3Hepr1/1;1 CBs31 ATOMHBLIX SAJICP. CBsI3b MacChI U OHCPIrun

12.8

Peakuuu cuntesza u nenenus saep. Ucrounuku sHeprum ConHua
U 3BE3]

12.9

Snepnas >Hepretuka. JleiicTBHEe pagMOaKTHUBHBIX M3JIYYEHUN Ha
KUBBIE OpPraHU3MBI




[IpakTuyeckue pabOTHI:

12.10 Hab6nronenue CrulomHbIX U TMHEHYAThIX CIEKTPOB U3TyUCHHUS.
HccnenoBanue TPEKOB: H3MEPEHHME OHEPIMM  YacCTHUIBI 110
TOpPMO3HOMY TTyTH (110 hoTorpadusim).
W3mepenue paaroakTuBHOTo GhoHa
Pusnueckue SIBIICHUS B IIpUPOAE: €CTECTBEHHbIN
pPaIMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4d, pPaTdOAKTUBHOE

12.11 W3JIyYEHHE NPUPOJIHBIX MHHEPAJIOB, JIECHUCTBHE PATHMOAKTUBHBIX
U3JIy4CHUH Ha OPraHu3M YeJIOBEKa

1212 TexHuueckue yCTpOMCTBA: CHEKTPOCKON, WHJIWBHUAYaIbHBIN

J03UMCETP, KaMEpa Bunbscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBLIIEI'O OBPA3OBAHUS

Kon
NpoBePsSIeMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0CBOEHHUSI OCHOBHOI1 00pa30BaTeIbHOIi MPOrpaMMbl OCHOBHOTI'0
o0u1ero oopazopanus Ha ocHoBe PI'OC

[lonumanue ponu (HU3MKKA B HAYYHOW KapTUHE MHpPA; CHOPMHUPOBAHHOCTD
0a30BbIX MPEACTABICHUI O 3aKOHOMEPHOH CBSI3U U TI03HABAEMOCTH SIBJICHUI
IIPUPOABI, O POJIM IKCIEPUMEHTA B (PU3HMKE, O CUCTEMOOOpa3yrole poiu
(GU3MKM B Pa3BUTUM ECTECTBEHHBIX HAayK, TEXHHKH WM TEXHOJOTHH, 00
IBONIONMU  (U3MYECKMX 3HAHMH W HMX pPOIM B  IEIOCTHOM
€CTECTBEHHOHAYYHON KapTHHE MHpa, O BKJIA/Ie POCCHUHCKUX H 3apyOeiKHBIX
y4EHBIX-(DU3UKOB B pa3BUTHE HAYKH, O0BSICHEHUE POLIECCOB OKPYKAFOIIETO
MHpa, Pa3BUTHE TEXHUKH U TEXHOJIOTHI

3HaHUs O BHJAX MaTepuH (BEIIECTBO M MOJIE), O JBIKEHHH KaK CIIOoco0e
CYLIECTBOBaHMSI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOM TEOPUH CTPOCHHUS
BEIIECTBA, O (PU3NYECKON CYINIHOCTH SIBICHUH MPUPOIBI (MEXaHUYECKHUX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHHE pa3ivyaTh SIBJICHUS
II0 ONMCAaHUI MX XapakTEepPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOINX JaHHOE (U3UYECKOe SIBICHHE; YMEHHE Paclo3HaBaTh
NPOSIBJICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUNH B OKpYXKAIOIIEM MHpE,
BBIJIENISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKU)

BJ'IaILCHI/Ie OCHOBaMH TIOHSTHITHOTO amnmnapara M CHUMBOJHUYCCKOI'O s3bIKa
(I)I/I3I/IKI/I U HUCIIOJIB30BAHUC UX I PCHICHUSA yqe6HBIX 3aaa4; YMCHHC
XapaKTCPU30BaTh CBOMCTBaA TECII, (1)I/I3I/I‘IGCKI/IG SABJICHUA U ITPOLCCCHI,
HCIIOJIB3Ys q)yHﬂaMeHTaJ'IBHBIG N OMIIMPUYICCKHEC 3aKOHBI

YMeHHue OIHuChIBAaTh HU3YUCHHBIC CBOICTBa Te€l U (I)I/ISI/I‘{CCKI/IC SIBJICHUA,
HCIIOJIb3YA (bI/ISI/I‘-ICCKI/Ie BCIIMYHHBI




Bnanenue ocHOBaMH METOJIOB HAYYHOT'O TO3HAHUS C Y4ETOM COOIIOACHUS
MpaBmJI 0€30MacHOro TpyAa: HaOMoAeHne GU3NYECKUX SIBIICHUN:

YMEHHE CaMOCTOSITEIbHO COOMpATh SKCIEPHUMEHTAIBHYIO YCTAaHOBKY W3
JTaHHOTO Habopa o0OpyIOBaHUS MO MHCTPYKIIMH, OMUCHIBATH XOJ OIbITa U
3alMChIBaTh €ro pe3ysbTarhl, (HOPMYJIHPOBATh BBIBOJABI; IPOBEICHUE
NOpSIMBIX M KOCBEHHBIX M3MEpPEHHH (U3MYECKUX BEIUYHH: YMEHHE
IUTAHUPOBATh U3MEPEHHUS, CAMOCTOSITENIbHO COOMPATh IKCIEPUMEHTATbHYIO
YCTAaHOBKY IO HWHCTPYKIMH, BBIYHCIATH 3HAUYEHHWE BEJIMYMHBI U
aHAJIN3UPOBATh MOJYYEHHBIE PE3YJIbTATHI C YIETOM 33JaHHOW MOTPEIIHOCTH
pe3yabTaTOB U3MEPEHUN;

IIPOBEJICHUE HECJIOKHBIX JKCIIEPUMEHTAIbHBIX MCCJICIOBAHMIA;
CaMOCTOSITEJIbHO COOMPATh AKCIEPUMEHTAIbHYIO YCTAHOBKY U IIPOBOAUTH
HCCIIEI0OBAaHHE 110 MHCTPYKIIUH, IIPEICTABIATh MOTYYEHHbIE 3aBUCUMOCTH

(1)I/ISI/I‘ICCKI/IX BCJINYHH B BUJIC Ta6J'II/II_I n l"pa(bI/IKOB, YUYUTBIBATD IIOT'PCIIHOCTH,
ACJIaTh BBIBOABI 110 PE3yJibTaTaM UCCICAOBAHUA

[TonnmaHue xapaKTepHBIX CBOMCTB (U3MYECKUX MOAeNel (MarepualibHas
TOUYKa, aOCOJTIOTHO TBEPAOE TEJIO, MOJIEIH CTPOCHHUS Ta30B, KUAKOCTEH U
TBEPABIX TeN, IUIAHETApHasi MOJENb aToMa, HYKJIOHHAs MOJEIb aTOMHOTO
A7Ipa) U YMEHUE IPUMEHSATh UX JUIsl O0bSICHEHUS (HU3HUECKUX MPOIIECCOB

YMeHue o0bICHATh (pU3NUecKHe IPOLECChl M CBOMCTBA TEJl, B TOM UHCJIE U B
KOHTEKCTE  CHUTyallull  IpPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa, B
YaCTHOCTH, BBIABJISATH I[PUUYUHHO-CJIEACTBEHHBIE CBSI3U M CTPOUTH
0O0BsICHEHHE C ONOpOoW Ha H3y4YEHHbIE CBOWCTBA (DHU3MYECKHUX SIBICHHM,
du3nueckre 3aK0HbI, 3aKOHOMEPHOCTH U MOJIENTN

YMenue pemate pacu€THble 3a1aun (Ha 0aze 2 — 3 ypaBHEHUH), UCHIOJIb3Ys
3aKOHBI U (HOPMYIJIbI, CBS3bIBAIOIIUE (PU3MUECKHUE BETUUYMHBI, B YACTHOCTH,
3aMKChIBaTh KPAaTKOE YCIIOBUE 3a/ladyM, BBISBIISITH HEJOCTAIOIIME JaHHBIE,
BHIOMPATh 3aKOHBI W (GOPMYJIbl, HEOOXOAUMBIE HJsi €€ pelIeHHUs,
UCIIOJIb30BaTh CIPAaBOYHbIE JaHHBIE, MPOBOJAUTH PACUEThl U OIICHUBAThH
PEATMCTUYHOCTh MOJYYEHHOTO 3HaueHUsl (U3NYECKOW BEIMYMHBI; YMEHHE
ONpeAeNaTh pPa3MEPHOCTh (U3NYECKOM BENUYHMHBI, TMOJYYEHHOH MpH
pelIeHnH 3aJa4un

YMeHue xapakTepu30BaTh MPUHLIMIIBI JEHCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM 4YHUCIIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX TEXHOJOTHYECKUX
IIPOLIECCOB 0 UX OMHCAHUIO, UCTIOJb3Ys 3HAHUS O CBOMCTBAX (PU3NYECKUX
SBJIEHUN ¥ HEOOXOAUMBbIe (PU3NUECKIEe 3aKOHOMEPHOCTH




VYMeHHe HCIIONb30BaTh 3HAHUA O (PU3MYECKUX SBICHHUAX B IOBCEJHEBHOU
XKHU3HU Ui o0ecriedeHrs: 0e30macHOCTH MpH OOpaleHHH C OBITOBBIMH
npubopaMH M TEXHHYECKHMMHU YCTPOWCTBAMH, COXPAHEHHS 3/10pOBbS U
10 COOMIOIGHUST HOPM SKOJIOTMYECKOro IOBEACHUS B OKpYXKaloleil cpene;
MOHMMaHHE HEOOXOIMMOCTH IPUMEHEHUS! TOCTHYKEHUH (PU3UKH U

TEXHOJIOTHI AJI1 palliOHAJIBHOT'O IIPUPOAOIIOJTIb30BAHUA

OnbIT moOWCKa, TpeoOpa3oBaHMs M OPEACTaBICHUA  HH(DOpMAIUH
¢du3ugeckoro coJiepyKaHus c HCII0JIb30BAHUEM
MH(POPMALIMOHHOKOMMYHHMKATUBHBIX ~TEXHOJIOTUH; YMEHHME OLIEHUBATh
JIOCTOBEPHOCTb OJIYYEHHON HH(POPMALIMU HA OCHOBE UMEIOIINXCSI 3HAHUH U
JIOTIOJIHUTEIBHBIX MCTOYHHUKOB; YMEHHE HCIOJb30BAaTh IPU BBINOJIHEHUH
11 y4yeOHbIX 3aJaHMi  HAY4YHO-TNIONYJSIPHYIO  JIUTEparypy (QHU3UYECKOro
CoJiepKaHus, CIIPaBOYHbIE MaTepuaibl, pecypchl ceTu MIHTepHeT; BlajeHue
0a30BbIMH HaBBIKAMU IpeoOpa3oBaHus MHPOPMALUU U3 OJHOW 3HAKOBOU
CHCTEMBI B JIPYT'yl0; YMEHHUE CO3/1aBaTh COOCTBEHHbIE TMCbMEHHbBIE U YCTHbIE
COOOLIeHNs HAa OCHOBE MH(OPMAIIUH U3 HECKOJIbKUX HCTOYHUKOB

HEPEYEHDb 3JIEMEHTOB COAEPKAHMUA, IIPOBEPAEMbIX HA OI'D
11O ®PU3UKE

K IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
o

1 MEXAHUWYECKUE SABJIEHUA

Mexannueckoe nBuxkeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
JBAKEHUS

1.1

PaBHOMepHOEe U HepaBHOMepHOe JBukeHHe. CpenHss ckopocTb. Popmyna ans
1.2 | BBIYMCICHMS CpeqHEN ckopocTu: v = S/t

PaBHOMEpHOE TPSAMOJIMHEMHOE JBUYKEHHE. 3aBUCUMOCTh KOOP/IMHATHI TeJla OT BPEMEHHU
B CTydae paBHOMEPHOTO MPSIMOIUHEHHOTO JBHUKEHUS:

1.3 x(t)=x,+vt

Fpa(bI/IKI/I 3aBUCUMOCTH OT BPECMCHU JIA IIPOCKIUN CKOPOCTHU, ITPOCKIUU NTEPCMCIICHN A,
IMyTH, KOOPpAUHATHI IPU PABHOMCPHOM HpHMOJ’IHHCﬁHOM JABWXKCHUU




3aBUCUMOCTh KOOpDJAWMHATHI Tela OT BPEMEHH B Cllyda€ pPaBHOYCKOPEHHOIO
MPSMOJIMHEHOTO IBUYKEHMUS:

T iy o

Sx':f:l = 1'.|;|: # I_ﬂx #

DopMysbl 1S POEKIMH MEPEMENICHHs], TPOEKIUU CKOPOCTU U MPOEKIUU YCKOPEHUS
[IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUU:

2

-+

s.(D=uy, - T+a,-

1.4 2
U_‘L'('fJ =Upy T4, -1,
a(f)=cast,
2 2
vy — Uy =2a.s,
I'paduku 3aBHCUMOCTH OT BPEMEHH Ui MPOCKIUU YCKOPEHHS, MPOCKIIUU CKOPOCTH,
MIPOCKLNN TEPEMEIIECHNs, KOOPAUHATBI IIPU PABHOYCKOPEHHOM IPSMOJIMHEHHOM
AIBUXXCHUN
CBoOogHoe manenue. Dopmyibl, ONHCHIBAIONIME CBOOOJHOE TAJICHUWE Tela 110
BCPTHUKAIA (I[BI/I)KeHI/IC TCJIa BHU3 HJIIM BBCPX OTHOCHUTCIIBHO ITOBCPXHOCTH 3eMJII/I).
1.5 Fpa(bI/IKI/I 3aBUCUMOCTH OT BPEMCHHU IJIA IIPOCKIUU YCKOPCHHS, ITPOCKIUN CKOPOCTU U
KOOPJZUHATLI ITPH CBO6OI[HOM MMaJACHNH TCJia 110 BEPTHUKAIU
CKOpOCTB PABHOMEPHOI'O ABVMIKCHUSA TEJIa IO OKPYKHOCTH. HaHpaBHeHI/Ie CKOPOCTH.
1.6 | Dopmyna 1y BEIYUCICHUS CKOPOCTH Yepe3 painyc OKPY>KHOCTH H MIEPUOJT OOpaIIeHUS:

2nR
s

HeHTpOCTpCMI/ITeJ'IBHOe YCKOPCHUC. HanpaBneHHe HCHTPOCTPEMUTCIIBHOT'O YCKOPCHUA.
d)opMyna JJI1 BBIYHMCIICHUSA YCKOPCHMA:

v
W R
®dopmyia, cBSI3bIBaIOIIAst IEPUOJT U YACTOTY OOpaleHHUS:
1
v=—

3




Macca. I1notHocts Bemectsa. @opmya A BBIYUCICHUS ITIOTHOCTH:

_m

1.7 v
1.8 | Cwuna — BekTopHas ¢pusndeckas BenuuuHa. CI0KESHHE CUIT
1.9 | SBnenue unepuuu. [lepoiii 3akon HeroToHa

Bropoii 3akon HerotoHa:

F=m-d
1.10

CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEN Ha
TEJ0
B3anmopencrue ten. Tperuit 3akoH Herorona:
Fy y=-F,
2 12

1.11

Tpenue nokost U TpeHUe cKobxkeHus. Popmyna i BBIYUCICHUS MOAYJIS CUJIbl TPEHUS

CKOJIbYKEHUSI:

== . A

1.12| Fp=p-N

Hedopmarus tena. Ynpyrue u Heynpyrue aedopmanuu. 3aKoH ynpyrou aepopmanuu

(3akon I'yka):
1.13 F=k-Al
1.14 | BcemupHoe TAroTeHHe. 3aKOH BCEMUPHOT'O TATOTEHMUS:

My -1
F:G."—_‘—

'L
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO Ta/IeHUsL.

dopmyna 75l BBIYUCICHUS CHIIBI TSHKECTH BOIM3H moBepxHocTH 3emin: F = mg.
JiBmxenue mianet Bokpyr Connua. IlepBas kocmudeckast ckopocts. HeBecomocTs 1
Heperpys3Ku




Wmnynbe Tena — BeKTopHast pru3nyeckasi BeIMUUHA.

1.15 P=mi
Nmnynsc cuctemsl ten. M3menenue umnyibsca. UMmynbsc cuibl
3aKOH COXpaHEHHUs UMITYJIbCa JJI 3aMKHYTOM CUCTEMBI TEJI:

1.16 | P=myly+iyly =const
PeaktuBHOE NBHXKEHUE
Mexannueckast pabora. @opmyna s BBIYUCICHUS PaOOTHI CHIIBL:

A=Fsoosa
MexaHuveckass MOITHOCTb:
1.17 4
N==
§
Kunernueckas u noreHuuanbHas sHeprus. opmyna 1isi BBIYMCICHHUS] KUHETUYECKOU
SHEPTUH:
,
mu”
B3
Teopema o0 kuHeTnueckou s3Heprun. GopMyna It BBIYUCIECHUS
1.18 o .
MOTEHIMATBHON SHEPTUH TeJla, HOJHITOr0 HaJ 3eMIIEN:
EP = F}Tgh
Mexanuyeckas JHEpIus:
— el B
E=E.+E »

L1191 3akon COXpaHEHUsI MEXaHNYECKOM sHeprun. PopMyiia s 3aKOHA COXPAHEHUS
MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpEHUA: E = const.
[IpeBpalieHue MEXaHUYECKOW SHEPTUU NPU HATUYUU CUIIBI TPEHUS.
[IpocTble MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.

1.20 | Ppruar. Moment cumsl: M - Fl.

YcaoBue paBHOBECHUA pblyara:




M +M,+..=0
[ToasmxHBIN 1 HeOABWKHBIN O0510Kku. KITJ] mpocThIx MEXaHU3MOB,

n= Anonesmas

Aﬂ'rpaqenﬂa A

1.21

JlaBiienue TBEPOTO TENa.
@opMyia U1 BBIYMCIICHUS IaBJICHUS TBEPIOIO Tena:
F
P= s
JaBnenue raza. ATMocdepHoe JaBicHHUE.
FI/II[pOCTaTI/I‘leCKOG AaBJICHUC BHYTPU KUAKOCTHU.
CDOpMy.TIa JJI1 BBIYUCJIICHUA JABJICHUS BHYTPH JKUIAKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBandeckuii mpecc

1.23

3akoH Apxumena. Dopmyia s onpeneneHus BBITAIKUBAIOIIEH CUIIbL, JEHCTBYIOLIEH Ha
TEJO, MOTPYKEHHOE B JKUJIKOCTh WJIU Ta3:

Fam =P8V

Vcaosue nnaBanus tena. [lnaBanue CYZI0B U BO3AYXOILLITaBaAHUEC

1.24

Mexanuueckue KoyiebaHusi. AMIUIUTY/Aa, NEepuoJl W dvacrtora Konebanuil. dopmyia,
CBSI3bIBAIOIIAS YACTOTY U MEPUOJT KoeOaHuil:

1.25

Maremarnueckuii = # NIPY’)KHHHBIA MasTHUKU.  IIpeBpamienue
SHEPTUH IIpH KoJebaTeIbHOM JABMKEHUN

1.26

3aTYXElIOH_II/IC KOJIeOaHHSI. BBIHY)KJIGHHLIC koJieOanus. Pe3onanc

1.27

Mexanudeckue BOJIHEL HpO}IOJ’IBHBIC " MOIICPECUYHBIC BOJIHEI. HHI/IHa BOJIHBI U CKOPOCTbH
pacnpoCTpaHeHUs BOJIHBI:

A=v-T

1.28

3ByK. ' poMKOCTB 1 BbICOTa 3ByKa. OTpak€HHE 3BYKOBOM BOJHBI HAa TPAHULIE ABYX CPEJ.
Nudpa3Byk u yabTpa3Byk




1.29

IIpaxmuueckue pabomul

W3mepenue cpeHei MIOTHOCTH BEIIECTBA; apXUMEOBON CHIIbL; KECTKOCTU MPYKUHBL
ko3 duULIMeHTa TPEHUS CKOJIBKEHUS; paOOThl CUIIBI TPEHUS, CHIIbI YIIPYTOCTH;, CPEIHEH
CKOPOCTH JABIDKEHHS OpycKa MO HAaKJIOHHOW IIOCKOCTH; YCKOpeHHUs Opycka mpu
JIBUKEHUM 110 HAKJIOHHOM  IJIOCKOCTH; 4YacTOThl UM Nepuoaa  KojeOaHui
MaTEeMaTHYECKOro MasiTHUKA; YaCTOTHI U Mepro/ia KoyieOaHHi MPYKUHHOTO MasTHUKA;

MOMEHTA CHJIBIL, ICHCTBYIONIETO HA PhIYar; padoThI CHIIBI YIPYTOCTH IPH MOIBEME Ipy3a
C TIOMOIIBIO HETOABM)XHOTO OJIOKA; pabOTHI CHIIBI YIPYTOCTH MPU MOIBEME Ipy3a C
MTOMOIIHIO TIOJIBUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tena
U OT IUIOTHOCTH HJIKOCTH; HE3aBUCHMOCTH BBITAJIKHBAIOIIEH CHIIBI OT MAacChl TeJa;
CHJIBI TPEHUSI CKOJILKECHHUSI OT CHJIBI HOPMAIILHOTO JaBJICHHSI U OT POja MOBEPXHOCTH;
CHJIBI YIIPYTrOCTH, BO3HUKAIOUICH B IPYXHHE, OT CTENEHH JedOopMalvu TPYKUHBI;
YCKOpEeHHsl OpycKa OT yrila HaKJIOHA HANpaBIAIONICH; meproia (4acToThl) KojeOaHuu
HUTAHOI'O MasiTHUKa OT AJIMHBI HUTH, IICpHOOa KoJIe0aHuit MNPY>XUHHOI'O MasATHUKa OT
Macchl Tpy3a H JKECTKOCTH TMPYXKUHBI, HCCIICIOBAHHEC HE3aBUCHUMOCTH TIepHOJIa
KOJICOAHWH HUTSIHOTO MasTHHKAa OT Macchl rpys3a. lIpoBepka ycinoBHs paBHOBECHS
peruara

1.30

Qusuueckue A6leHUs 6 npupooe. MPUMEPHI IBIXKEHUS C PA3IMYHBIMU CKOPOCTSIMH B
JKUBOM M HEXKUBOU NPUPOJE, NENCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEXHUKE, IIPUIUBBI U
OTIUBBI, JBHKEHUE IUIaHET COJIHEYHON CHUCTEMBI, PEAKTHBHOE IBU)KCHHME JKUBBIX
OpPraHU3MOB, pblUaru B Telle 4YeJOBEKa, BIMSHUE aTMOC(PEpPHOro JaBJICHMS Ha >KUBOM
OpraHu3M, IIJJaBaHHWE pbIO, BOCIPHUATHE 3BYKOB JKUBOTHBIMM, 3€MIICTPSCEHHE,
CEICMHUYECKHE BOJIHBI, IIyHAMH, 9XO

1.31

Texnuueckue ycmpoticmea: CIAAOMETP, JATYMKH TOJIOKEHHUS, PACCTOSHHS U YCKOPEHUS,
JTUHAMOMETp, TOJIIUITHUKHN, PAKEThl, phlUar, MOJBWXHBIM M HEMOABWXHBIA OJIOKH,
HaKJIOHHAsl TUIOCKOCTh, IMPOCThIE MEXaHU3Mbl B OBITY, COOOIIAIOIIUECS COCY/IBI,
YCTPOMCTBO BOJOIPOBO/IA, TUIPABIUYECKUN TIPECC, MAaHOMETP, OapoMeTp, BHICOTOMED,
MOPIITHEBOW HACOC, APEOMETP, IXOJIOT, UCMIOIF30BaHUE YIbTPa3ByKa B ObITY  TEXHUKE

TEITJIOBBIE ABJIEHUA

2.1

OCHOBHEBIE TTOJOKEHHUS MOJ'ICKy.]'IHpHO-KPIHGTH‘-I@CKOﬁ TEOpHUH CTPOCHHA BCHICCTBA.
Monenu TBEPAOTO, )KUJIKOTO U ra3000pa3HOT0 COCTOSIHUN BELIECTBA.
Kpucramnmmueckue n amop¢Hsbie Tena

2.2

JBmxenue yactuil Beniecta. CBs3b CKOPOCTH JBUKEHUS YACTHUIL C TEMIIEPATYPOU.
BpoynoBckoe nBuxenue, mudpdys3us

23

CMayuBaHue U KalmWJUTSIPHBIC ABJICHUA

24

TemnoBoe pacupeHne U CKaTHE

2.5

TennoBoe paBHOBecHE




2.6

BryTtpennsis sueprusi. Pabora u Teronepenadya Kak crmocoObl U3MEHEHHUSI BHYTPEHHEH
SHEPrUuu

2.7

BI/I,I[BI TEILIoNEpCaauYn: TEIJIOMPOBOAHOCTE, KOHBCKI U, N3JIYICHUEC

2.8

HarpeBanue n oxnaxnaenue tena. KoannuecTBo TEIOTHL. Y AeinbHas TEIIOEMKOCTD:

O=cm(t,—t,)

2.9

3aKOH COXpaHEHHS SHEPTUHU B TETUIOBBIX MpoIeccax. Y paBHEHUE TEILIOBOTO
OastaHca:

0+@ +..=0

2.10

I/IcnapeHHe U KoHjaeHcamus. MI3MeHeHue BHyTpCHHeﬁ QHCPI'MH B IIPOLCCCC UCITIaAPCHUA

1 KoHJeHcanuu. Kunenue )xuakoctu. Y aenpHas TermioTa napooopazoanus: L = Q/m

2.11

BiraxxHocTh BO31yXa

2.12

IInaBnenue u KpuUucCTaJIn3alui. H3MeHeHue BHYTpeHHeﬁ OHCPIur IIPH IUIABJICHUU H
KpUCTaJUIM3alluH. Y aenbHas TEIJIOTa MJIABJICHUS

==
m

2.13

BuyTpeHHs dHeprus cropaHus TOIUIMBA. Y IeibHAs TEIUIOTA CrOPaHUs TOIUIMBA: § =

O/m

2.14

[Tpununs! paboTs! TemnoBbix Apurarenei. KIT/I teruioBoro apurarens

2.15

IIpaxmuueckue pabomul

H3mepenne yAenpHOM TEIIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJIUYECTBA
TEIUIOThI, MOJIYYEHHOIO BOJOW KOMHATHOHM TemmepaTypbl (PMKCHPOBAHHOM Macchl, B
KOTOPYIO ONYIIEH HAarpeTblii LUJIMHADP; KOJWYECTBA TEILIOTHI, OTJAHHOTO HAarpeTbiM
HUAJMHIAPOM, ITOCJIE OIYCKAaHHs €r0 B BOAY KOMHATHOW TEMIIEpaTypbl; OTHOCUTEIBHON
BIIQ)KHOCTH BO3/1yXa; YACIBHOM TEILIOTHI IUIABIEHUS JIbJa. MccnenoBanne n3MeHeHUs
TEMIIEpaTypbl BOJBI MPH pA3IUYHBIX YCIOBUSX; SBJIEHUS TEIUIOOOMEHa MpH
CMENIMBAaHNUU XOJIOJHOW U ropsiuel BOJBL; MPOLECCa UCTIAPEHUS

2.16

Dusuueckue sA61eHUs 6 Npupode. TIOBEPXHOCTHOE HATSHKCHNE W KAIMJUISPHBIC SIBICHUS
B IIPUPO/JIE, KPUCTAILIBI B IPUpOIe, u3nydeHue ColHIa, 3aMep3aHue BOJJ0OEMOB, MOPCKHE
Opu3el; 00Opa3oBaHKE POCHI, TYMaHa, MHEs, CHETa

2.17

Texnuueckue ycmpoticméa: KalWIISAPbl, INPUMEPHI HCIONb30BaHUS KPHUCTAJIIOB,
KUJKOCTHBIM TEPMOMETP, AATUYUK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS JIOMOB,
THUTPOMETPHI, IICUXPOMETP, TapoBas TypOuHa, TBUTATENIb BHYTPEHHETO CrOPaHUs

OJIEKTPOMAT'HUTHBLIE ABJIEHMA




3.1 DnekTpusanus Teil. /[Ba Buja 3IeKTpUUeCcKuX 3apsJioB

3.2 | BzaumogelicTBue 3apspKeHHBIX Tel. 3akoH Kynona

3.3 | 3akoH coxpaHEHUs IEKTPUUECKOTro 3apsiaa

Onextpuueckoe nosie. Hanpsyk€HHOCTD AniekTpudeckoro nos. [lpunHnun cynepnozunun

3.4 NEKTPUYECKUX I0JIEH (Ha KaUECTBEHHOM YPOBHE)

Hocuremm SJICKTPHUYCCKUX 3apAd0B. I[eflCTBHC SJICKTPHUYCCKOI'O ITI0JIA Ha SJICKTPUUCCKUE

3.5 3apsbl. HpOBO,I[HI/IKI/I " AUSJICKTPUKHU

[TocTostHHBIN 2nekTpruyecKkuii TOK. JleiicTBUA 3neKkTpudeckoro Toka. Cuma Toka.
3.6 Hanpsioxenue.
I=q/t, U=A4/4

DNEKTPUUECKOE CONIPOTUBIIEHHE. Y IETBHOE AIEKTPUUECKOE CONPOTUBIICHHUE!

37 R=pus

3.8 3akon OMa s yyacTka anekrpudeckou nenu: I = U/R

ITocnenoBaTenbHOE COSTUHEHUE IMPOBOIHHUKOB:

39 Il :IE: LT:DTI -E—LE; R:RI-E-RE

HapaJ'IJ'IGJ'II)HOC COCIMHCHUEC ITPOBOJHUKOB PABHOI'O COMMPOTUBJICHUA:

=t =131 Rz%.

CMenaHHbIE COCAUHCHUA IMIPOBOAHHUKOB

3.10 | PaGota u MOITHOCTH 3JekTpuueckoro Toka. 4 = Ult, P = Ul

3akon Jlxxoyns — Jlena:

3.11 4
O=I"-R-t

OmnbIT OpcTeaa. MarHuTHOE MoJIe TPSMOro NPOBOJIHUKA ¢ TOKOM. JINHMY MarHUTHOM

C b —

3.13 | MarauTHoOe o€ NOCTOSHHOTO MaranuTa. BzanMmoeiicTBie MOCTOSHHBIX MATHUTOB

3.14 | JleiicTBME MarHUTHOTO NOJI HA TPOBOJIHUK C TOKOM

3.15 | OnmnbiTel @apazes. SABneHne dAeKTpOMarHuTHON HHAYyKIuK. [TpaBuio Jlenua




3.16

IIpakmuueckue pabomoi

W3MepeHne 3J1eKTpUYECKOr0 CONPOTUBICHUS PE3UCTOPA; MOIMHOCTU IEKTPHUECKOrO
TOKa; pabOThI 3JIEKTPUYECKOTO TOKA.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA, BO3HUKAIOIIEIO B MPOBOJHUKE (PE3UCTOPBI,
JAMITOYKa), OT HANpsDKEHUS Ha KOHLAX MPOBOJHMKA; 3aBUCUMOCTH COIIPOTHBIIEHUS OT
JUIMHBI IPOBOJHUKA, MJIOIAIU €0 MTONEPEUHOr0 CEYEHUS U YICIbHOTO COIPOTHBIICHUS.
[IpoBepka mpaBuna [Uisl SJIEKTPUYECKOTO HAMNPSIKEHUS IIPU  I1OCIIEJOBATEILHOM
COCIMHEHUU IIPOBOJHUKOB; TIpaBWia JUIg CHJIBI 3JEKTPUYECKOTO TOKa IpHU
[apauIeJIbHOM COEIMHEHUH IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

3.17

Qusuueckue A6ieHuUs 8 nNpupooe: FIEKTPUUECKUE IBICHUS B aTMOc(depe, SIeKTPUIECTBO
JKUBBIX OPraHN3MOB, MATHUTHOE TT0JIe 3eMJTH, JAPeii() MOIOCOB, POJIb MATHUTHOTO TTOJIS
JUTS )KM3HU Ha 3eMiie, IOJIIPHOE CUSTHUE

3.18

Texnuueckue ycmpoticmea: 3NEKTPOCKOI, aMIIEPMETP, BOJIBTMETpP, PEOCTaT, CUETUHUK
ANEKTPUYECKON  JHEPruu, DIEKTPOOCBETHTENbHbIE MPUOOPHI, HAarpeBaTelbHBIC
ANEKTPOnpUOOpsl  (MIPUMEPHI), DIEKTPUUYECKHE MPEAOXPAHUTENU, DIIEKTPOMATHUT,
3IEKTPOABUTATENb IOCTOSHHOTO TOKA, TeHEPATOP MOCTOSIHHOTO TOKA

3.19

3H€KTpOMaFHI/ITHI)I€ BoaHsl. IlIkana SJICKTPOMArdMTHBIX BOJIH

3.20

JlydeBasg monenb cBeta. [IpsamosinHEHOE pacIpOCTpaHEHHUE CBETA

3.21

3akoH oTpaxeHus cera. [lnockoe 3epkaio

3.22

[Ipenomnenue cBera. 3aKOH MPEIOMIICHHUS CBETA

3.23

Hucniepcus ceera

3.24

Jlunza. Xop nydeii B muH3e. @okycHoe paccTosiHue TUH3bL. ONTHYECKas CUjla JIMH3BI:
D=1/F

3.25

I'na3 xak ontmdeckas cucrema. OnTHYECKHE HpI/I60pH

3.26

IIpaxkmuueckue pabomul
#Hi#HPar#t#l13MepeHre ONTHYECKOM CHITbI cOOMparoLei TMH3BI; (POKYCHOTO PACCTOSHUS

cobuparonield JTUH3bI (IO CBOMCTBY paBEHCTBA pa3MEepoOB MNpeaMeTa U HM300pa)KeHus,
KOTJ1a IPeJIMET PAcIloNIo’KEH B TBOMHOM (hoKyce), moKa3aTess MpeIoMIICHHS CTEKIIa.
#i#Par#t#llccienoBane  CBOMCTBA M300pa)KEHHUsS, IOJYYEHHOTO C TOMOIIBIO
cobuparonied JTUH3bI; M3MEHEHUS (DOKYCHOTO pACCTOSHUS IBYX CIIOKEHHBIX JIMH3;
3aBUCHMOCTH yTJIa MIPETOMJICHHS CBETOBOTO JTyda OT YIJIa IMaJeHUs Ha TPAHUIE «BO3IYX
— CTEKJIO»

3.27

Qusuueckue senenus 6 npupooe. 3atMenus ComnHua u JIyHbI, 1[BeTa Tel, ONTUYECKUE
sBJICHUA B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

3.28

Texnuueckue ycmpoticmea. 04KH, IEPUCKOI, (poToarmapar, OonTHYECKUEe CBETOBOIbI




4 KBAHTOBGIE ABJIEHUA

4.1 PagunoaktuBHOCTE. Anb(a-, 6era-, ramma-u3nydcHus. Peakiun anbda-u OeTa-pacnana

4.2 | Onmnsitel Pe3epdopmaa o paccesiauro anbda-gacruil. [Inanerapras Moaens atoma

4.3 | Cocra aromHoro sjpa. M3oromnsl

4.4 | Ilepuon nonypacmnajaa aTOMHBIX SIEP

4.5 | SlnepHble peakuuy. 3aKOHBI COXPAHEHUS 3aps,I0BOTO U MacCOBOTO YUCE

Duszuveckue s61eHUs 8 npupode: €CTECTBEHHBII paI[I/IoaKTI/IBHHﬁ (bOH, KOCMHNYECCKUEC

4.6 JIy4H, paJuOAKTUBHOC HU3ITYUCHUC IMPUPOAHBIX MUHCPAJIOB, JeUCTBUEC pPaaruOaKTHUBHBIX

I/ISJ'Iy‘leHI/Iﬁ Ha OpraHus3M 4CJI0BCKa

4.7

BI/IJ'II)COHa, AACpHasd SOHCPreTuKa

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Texnuueckue ycmpoticmeéa: CIIEKTPOCKOI, UHAUBUAYAIbHBIN JO3UMETP, Kamepa

» Ou3uKa: MHXKEHEPHI OyAyIIero: 7-i Kiacc: yriiyOJIeHHbIA yPOBEHb: YICOHHK: B

2-x yactax; 1-e uznanue, 7 knacc/ benara B.B., Boponnosa H.W., JlomaueHkoB

N.A. u np.; nox penakuueii [Taneoparuesa F0.A. AkiinonepHoe o0IIECTBO

«M3parensctBO «IIpocBenieHne»

» dusuka: uHXEeHepbl Oyymiero: 8-i Kiacc: yriayOJieHHbIM YPOBEHb: YUEOHUK: B

2-x yactax; 1-e mznanme, 8 kinacc/ benara B.B., Boponnosa H.H., JlomadueHkoB

N.A. u np.; mox penakuueii [Taneoparuera FO.A. AkiinonepHoe o0IIECTBO

«M3parensctBO «IIpocBenieHne»

» ®u3nKa: MHXKEHepbI Oyayiero: 9-if kinacc: yriayOlIeHHbI YPOBEHb: YUeOHUK: B

2-x yactax; 1-e uznanue, 9 kinacc/ benara B.B., Boponnosa H.W., JlIomauenkoB

W.A. u np.; nox penakuueii [lanedpatuena 0.A. AkunoHepHoe 0011ECTBO

«M3parensctBO «IIpocBenieHne»



METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1.http://school-collection.edu.ru/collection

2.http://teachmen.csu.ru ®u3uka B aHUMAaILASIX

3.http://physics.nad.ru ®u3uka B mpe3eHTAUAX

4 .http://physics03.narod.ru/

5.http://fizzzika.narod.ru/
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